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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeILHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHON paboueil MporpamMMbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEToJaBaHusl yYeOHOTo mpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpeACTaBICHHE O LENAX, OOIIeH cTpareruu
oOy4eHHs, BOCIHTAHHS ¥ Pa3BUTHA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
peaMeTa, YCTAHABIIMBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpelyCMaTPUBAECT PACHpPEJCICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTepUCTUKHU COJIepKaHMUs, PEKOMEHIY EMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C YYE€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4EOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAaHUU K
pe3yiibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs IPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JEATETLHOCTH O00yYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHUsI.

3HaHWEe XWMHH CIIYKUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroiierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJIb UTpAOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIesITEIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEILHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH OOyYarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

Jlanuble HampaBlieHHs B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare €
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MpOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 1O MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOr0 YpOBHS:

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

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpelcTaBlieHUd 00 AIEKTPOJUTHUYECKOW JMCCOIMAIlMU BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITIONHS (GYHKIMA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYyUYCHHS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XMMHUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX aloluid MUp»,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kmacey.

[Ipy wu3ydyeHMH XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWK OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKUX peakluii, B (OPMHUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHWU B YUYeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM KU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTb OOy4YEeHUST HA  CHUCTEMaTHYECKOE MPUOOIIECHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclloBUil, CHOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmEeld (QYHKIUOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSCHATH U OLCHUBATh SBJICHUS
OKpPYAIOIIEr0 MHpA, MCIHOJIb3Yysl 3HAHUSA W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh MX MPU PEIIEHUH MNpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAHUSl LEHHOCTH XUMUYECKHMX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATENIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JaJbHEWUIIETO
oOyueHus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJleli0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAYK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CcoOcTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHast Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX e€AUHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYEeCKUEe U XUMHUYECKHUE SBICHUS. XUMHUECKas PEakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3OB HEOPraHUYECKHX BEIIECTB, HAOIIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuui (pasjoKeHHe caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoielicTBHE *kene3a ¢ pactBopoM cosid meau (II),
U3y4YEeHHUE CIOCOOOB pa3lesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MpoBEACHNE OUYUCTKH MTOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — 3neMeHT W mpocroe
BelecTBo. Haxoknenuwe kucimopoaa B mIpupoae, (U3MYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrnocoOsl



MOJIyYeHHUST KUCIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajuioTportHas MoAUGUKAIIS KACIOPOaa.

TennoBoit 3¢ (deKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHne 030HOBOTO CIOSI.

Bopopon — anemMeHT m mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHCHUSIM.

duzndeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIe M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpPOJZI€ U B KU3HU 4YeloBeKka. KpyroBopot Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywoiue (OCHOBHBIE, KHCJIOTHBbIC, aM(OTEepHbIE) U
HecosneoOpasyromme. Homenknatypa oxcujoB. duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[Tomy4yeHune KucIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECICHUE COIEPKaHUs KUCIOpOoAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHUE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOJI0JICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
MpeKpallleHusl TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHME W U3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpueM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MWHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOUYEH,
u3ydyeHue B3aumopeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHON KHCIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3aJ1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCIMHECHUI.

IHepuonuueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBbie TOTMBITKM KIACCU(DHUKAIMN XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnognueckunii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEPUOAHAS  (POPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemeHToB JI. . Menneneesa. [lepuoast
u rpynnbl. OuU3ndecKuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJhuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (TOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporecchbl OKMCIIEHUs U BOCCTAaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHUS).

Mexcnpeomemmnoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 HWCMOJIb30BAHME KaK OOIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OT/AEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO011e ecTeCTBEHHO--HAayUHbIE MOHATHS: HAYyYHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOINIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (M3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BeiecTBo U XMMHUYecKasi peaKkius

[lepnognueckunii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUI U HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanuyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiuys XuMU4ecKuX peakiuii Mo pa3auyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acTHUIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH xumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBeCUU. DAKTOPBI,
BIIMAIONIME HAa CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOMN peaKiuu. CocraBiieHue ypaBHEHUI



OKHCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoWCTBa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O TMAPOIIU3E COEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCI[ECTB — METAIOB W HEMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIENOBAHUE DJIEKTPOIPOBOJIHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuui  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUU
(ropenue, peakiuu pa3fioKEHUs, COCTUHEHMUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TrajoreHoB. OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUIlaM{, HEMeTaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJydYeHHE, NpuUMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOPUIbl U HX
HaXOXJCHHUE B PUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOCHHE, (PU3HYECKHE U
XUMHUYECKUEe cBoMcTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3MUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenu(puyeckue). XHWMUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJYyYeHUS CEPHOW KHCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKLMS Ha



cyabdar-uoH. HaxoxneHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OOmiast xapakrtepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MOMyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (QU3NUYEeCKUEe U XMUMHYECKUE
CBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpaIbHBIX
yA0OpeHnil. XuMUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH CPebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, HOuYBbl U BonoEMOB). docdop,
aJoTpornuele Monupukanuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PpPAcCIpOCTpaHEHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyroopot yriepona B npupoje. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HAa JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUEe MpPOOJEeMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rinoGanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUECKHe U XMMHUYECKHUE CBOMCTBA,
nojJiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, NPUPOJIHBIA Ta3, HEQPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: )KMpax, OejKax, yriieBogax — U ux
poJiM B JKH3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, IMOJyYCHHE H
npumeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpencTtaBieHus o0
okcusie kpemuust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
OBITY, B MPOMBIIICHHOCTH. BaxkHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIBLHBIX MATEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOICHHE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawmue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHOB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpasiamu ceppl Hu €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cybdar-
WOH W HAOJIOJIeHHWEe TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yA0OpEHUH, MOIyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3y4UCHUE
CBOMCTB YTJIEKMCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYECHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o teMe «BakHelnme HeMeTauIbl U UX COEIUHECHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO0mmast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHHUH
ux TnonoxkeHus B llepmoamdeckor cucreMe xumudeckux daeMmeHTtoB . H.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtammyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HaMnpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTydeHUs MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHUE B OBITY W MPOMBIIIICHHOCTH.

[Ilenounsie mMeTamel: nosnoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanementoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHne MIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIBI MarHMid W KalblMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoje. PU3NUECKUE U XUMUUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueliue coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ10’)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxXOXxAeHWE B mpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBaAMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOIECCAa TOPEHUS Kee3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKM HA WMOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaOrOEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCIMHCHUSD.

XUMHA M OKPYKAIOLIAS cpeaa

BemecrBa m Marepuanbsl B MOBCEIHEBHOW JKM3HM 4elioBeka. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinp npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaroIeh cpeanl (MpeaeiabHas I0ImyCTHMAas
KOHIIeHTpalus BemecT, nainee — [1/IK). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesrwcnpeomemnuwie céasu



Peanuzanmsi MEXIpeaMETHBIX CBSI3€M MPW HM3YyUYEHWHM XHMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJISI OTACTBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTbD, KpUCTAITNYECKast
peméTKa, CruiaBbl, (PU3MUYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yAOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE HUCKOIAeMble, TOIIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COI[MOKYJIBTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATBIMU B
oOIIEeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIECHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHMMAaHUWS 3HAYEHUS XUMHYECKOWM HAyKH B KHU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpax/JaaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHUE W TOCTYNKM CBOMX TOBApPHUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHUS CYIIHOCTH HAyYHON KapTHHBI MHUpPA, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhI, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4YeOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHIO U TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TpPyAOBOro BOCIIUTAHUS:

MHTEpEC K MPAaKTHUYECKOMY M3yUEHHUIO TTpodeccuii 1 TpyJa pa3audHoro poja,
YBOKECHUE K TPYyIAy M pe3yjibTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHo! npodeccuoHaIbHOM AESTENHHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpEIE;

6) PK0JIOrHYEeCKOro BOCIUTAHHS:

HKOJIOTHYECKH II€JIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUS, IOHUMaHUE LIEHHOCTH 3I0POBOTO U
O0e3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXHUYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYyalLUsX,
YIPOKAIOIMINX 3A0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, IS OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJEM M MyTEeH UX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPHIE OOECIeunBarOT (PopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHM (BBIACISATH UX XapaKTEpHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCYXIeHUS (MHIYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENH, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTAa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTepU30BaTh CYIIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIAT,  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUSL:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KAayeCTBE OCHOBBI JJIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH UHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl M 3alpOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPO aKTUBHOTO HUCIIOJIb30BaHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUN U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpoOBaTh B IIpolecce y4yeOHOH U
HCCJIEI0OBATENBCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJle Juanora W (WUiu) JIUCKYCCHM) IIO
CyllecTBy  oOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHS MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUI0
PE3yJbTAaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OIbITa,
nabopaTopHOi pabOThI O UCCIIEA0BAaHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOrO COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIM  QJITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJ[yY€HHUS] HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBIICHHON LETH, yMEHHE
UCITIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW obmactn  «XuMHS», BUIBI
JEATEIbHOCTH MO  TMOJYyYEHUI0 HOBOIO  3HaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkius, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiumy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToma, aToMHasi OpOWTalb, PAJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUH;

e HCIOJIb30BaTh XUMHYECKYI0 CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEILIECTB ¥ YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIci Ilepuoanueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT uX mojioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuomnyueckoi
CUCTEMbl XHMMUYECKHUX JJIEMEHTOB: pa3ju4aTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», manbsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux diemernToB J[. U.
MeHneneeBay C€ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTAaBY YYAaCTBYIOUIMX B PEAKIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHI;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIDHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 Gdopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3Y4YEHHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIECPUMEHT
(peasibHBINM U MBICIICHHBIN );

ClIieloBaTh  NpaBWIaM  MOJIb30BAaHUA  XMUMHYECKOM  TMOCYIoNl U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKKe TMpaBUjiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEACIEHHON MAaCCOBOM JI0JI€W paCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C TTIOMOIIBIO WHIUKATOPOB
(;rakMmyc, heHondTaienH, METUIIOPAHXK U IPYTHUE).

K xoHiy 00ydenus B 9 kJjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKMX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEILIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUIECKast CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJIEHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeNeiabHO JOIMyCTUMas
koHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEILIECTB ¥ YPABHEHU XMMHUYECKUX PEAKIIMIL;

ONpENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpEeNIEIEHHOMY KJIACCY COEIMHEHUN 1o ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyto (popmy Ilepuoamdeckoil CUCTEMBbI XHMHUYECKUX DJIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpymmna (A-rpynma)y U «modoyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefieyieHue HMX MO0 DJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEJUHEHUI B
npejenax MaJiblX NEPUOJIOB M TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B peaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHMCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBHIX U CJIOXKHBIX BEIIECTB, MOATBEPXKAasl OIMHCaHUE
NpUMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKLIMKA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3JIMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEaAKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYy/JOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUA-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBOo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBDbIE)
n/n TeM MPOrpaMMBbl Bcero Kontpounuere Hpakrieciue oOpa3oBaTejibHbIE pecypchl
padoThbI padoThI
Paznea 1. [lepBonavaibHble XMMUYECKUE MOHATHS
Xumusa — BakHas 00J1aCcTh
11 €CTCCTBO3HAHUS U 5 ) bubnnoreka IIOK
MPAKTUYECKOU JI€SITEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJI0BeKa
12 BemiecTBa u XumMuieckue 15 | bubmuorexa [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
1 Bosnyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK
00 okcmmax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax g | bubnmnorexka HOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6nuoreka [IOK
OCHOBaHHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KIIACCHI 1 | | bu6nuoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Pasnen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMUYECKUX 3jieMeHTOoB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHUYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaciny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

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

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

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




9 KVIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jaeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHUYecKkHe peakun
L1 [ToBTOpeHue u yriayOneHrue 3HaHUH 5 | bubnuorexa [IOK
' OCHOBHBIX pa3/JesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
) peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
’ XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
1 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 | bubmuorexa [IOK
) aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubamorera LOK
‘ PYHHEL TP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
but6mmorekxa [IOK
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1
https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO011ast XapaKTEepPUCTHKA XUMHUECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2 brommorexa [TOK
’ . py ' post https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTaJJILI M X COEIUHEHU ST

. bubnuorexa [JOK
3.1 Obmwe cpojicTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxuelinime MeTamibl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 B a ¥ MaTepraibl B )KU3HU YEJIOBEKA 3 bubmmorexa LIOK
) cliecTs P . https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
p st 3 bubnunoreka LIOK
C3EPBHOC BP https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Konrtpoabusie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
| IIpenmer xumuu. Poiab XuMHUM B KU3HU YEIIOBEKA. | bu6mmoreka [IOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 Ilonsatue o MeTo1ax MO3HAHUS B XUMUHU 1
https://m.edsoo.ru/ff0d227¢
[Ipaktuyeckas padora Ne 1 «IIpaBuia paboTsl B
3 1a00paTOpUH U PUEMBI OOPAILICHHS C 1 bubmorexa [JOK
paTop P P https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYI0BAaHUEM
4 Yucteie BemecTBa u cMecu. CriocoObl pa3ieneHus | bubnnoreka [JOK
cMmecei https://m.edsoo.ru/ff0d26ca
5 [Tpaktuyeckas padora Ne 2 «Pa3nenenue cMmeceil (Ha 1 bubnnoreka [JOK
pUMepe OYMCTKH ITOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 A 1
TOMBLH MOTICKYTBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) ] bubnuorexa [JOK
XUMHUUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 [IpocTeie U COXKHBIE BENIECTBA 1
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubmorexa HOK
YJPHOC Y https:/m.edsoo.ru/ff0d2d50
10 3aKO0H MOCTOSHCTBA COCTaBa BEIIECTB. XMMHUYECKas 1 bubmuorexa [JOK

dbopmyia. BaneHTHOCTh aTOMOB XUMHUYECKHX

https://m.edsoo.ru/ff0d2eae




3JICMCHTOB

OtHocurenbHas aroMHas Macca. OTHOCUTEIIbHAS

bubmuorexa [JOK

11
MOJIEKYJIIpHAas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMHAYECKOT O 3JIEMEHTA B bubmuorexa [JOK
COECTUHEHUU https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
13 K a. Mons. Mo as macca
OIARICCTRO BEMECTRA. HOIE. MOTpHat M https:/m.eds00.ru/ff0d5230
14 DdusznyecKnue 1 XUMUYECKHE SBICHUA. XUMHUYECKast bubmuorexa [JOK
peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku ¥ ycnoBus NPOTEKAHUS XUMUYECKHUX bubnuorexa [JOK
peakiui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MAaCChl BEIIECTB. XUMUUYECKHE bubnnoreka [JOK
ypaBHEHUA https://m.edsoo.ru/ff0d3b88
Brruucnenust koamuecTBa, MacChl BEILIECTBA 110 bubnnorexa [JOK
17 .
YPaBHEHUAM XUMHUYECKUX PEaKIUN https://m.edsoo.ru/ff0d5708
13 Knaccugukarus XuMHUuecKux peakuui bubnnorexka [JOK
(coenuHeHUs, Pa3N0oKEeHUS, 3aMEIeHHs], 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4E€HBIA-IHITUKIIOTIEIUCT. bu6mmoreka [JOK
O00011eHNe U CUCTEMaTU3aLNS 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonTtponbHas padora Nel no reme «BermiectBa u bubmuorexa [IOK
XUMHUYECKHE PEAKIIUNY https://m.edsoo.ru/ff0d4290
Bozayx — cmech rasos. Cocras Bo3ayxa. Kucinopon bubnmoreka [IOK
21
— 3JIEMEHT U MpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
dusndeckue 1 XUMHIECKUE CBOMCTBA KHCIOPOa
22 (peakuuu okucienus, ropenue). [lonstue o6 Buommorexa LIOK
peatt > TOPEHHC): https://m.edsoo.ru/ff0d4614
OKCHJIaX
7 Crioco0bI MoTy4eHHs KHCIIOpo/ia B Ta00OpaTOpuu U bubnmoreka [JOK

npoMbIlUIeHHOCTH. [IpumMeHenne kucnopoaa

https://m.edsoo.ru/ff0d497a




TennoBoii 3PeKT XUMUIECKOHN peaKIuu, TIOHITHE O

bu6mmoreka [IOK

24 epMO €CKO aBHE , OK30-
TEPMOXIMITHCCIOM YPapHeHit 1 https://m.edsoo.ru/ff0d4790
SHIAOTEPMUYECKUX PEAKIIUAX
’5 TomnuBo (HedTh, yrois U MeTaH). 3arpsisHeHHE bubmmoreka [JOK
BO3]1yXa, CIIOCOOBI €r0 MPeI0TBpaICHUS https://m.edsoo.ru/ff0d4c4a
26 [Ipaktuyeckas padora Ne 3 mo teme «llonydenue u bubmumoreka [IOK
coOupaHue KUCIOPO/ia, U3YYCHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
7 Bozxopon — aieMeHT 1 MpoCTOe BELIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
73 ®du3nuecKue 1 XMMHUYECKHE CBOMCTBA BOJAOPOIA. bubnuorexa [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 I1
OHATHE O KHCIOTax | COIBIX https://m.edsoo.ru/ff0d50d2
bu6mmoreka [IOK
30 CrniocoOsI moTy4eHust BOAOPOa B TaO0OpaTopuu
Y AOPOA patop https://m.edsoo.ru/ff0d4dd0
31 [Tpaktuyeckas padora Ne 4 o Teme «Ilosyuenue u bubnnorexka [JOK
coOupaHue BOAOPOa, U3YYEHHE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
bu6mmoreka [IOK
32 M i 00BE .3 A
OJAPHLIM OOBEM TA30B. JAKOH ABOTAIPO https://m.edsoo.ru/ff0d542¢e
Brraucnenus 06b€Ma, KOTUYECTBA BEIIECTBA Ta3a
33 10 €r0 U3BECTHOMY KOJMYECTBY BEIIECTBA WU bubmmorexa [OK
.. Y v Bell https://m.edsoo.ru/ff0d55a0
00BEMY
Brrancnenus 06b€MOB ra3oB 10 ypaBHEHHIO
N . bubnuorexa [JOK
34 peaKIuu Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHHI
https://m.edsoo.ru/ff0d5708
ra3oB
. bubnmnoreka [JOK
35 ®dusndecKue 1 XUMHUIECKUE CBOMCTBA BOJIBI
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitne 06 HHIUKATOpax bu6mmoreka [IOK




https://m.edsoo.ru/ff0d59e2

Boz[a KaK paCTBOPUTCIIb. Hacrpimennasie n

bu6mmoreka [IOK

37 HEHACBIIICHHBIE PacTBOPHLI. MaccoBas 10
H pactBop 8 https://m.edsoo.ru/ff0d5b40
BEILIECTBA B paCTBOPE
[TpakTrueckas padota Ne 5 o Teme
.. bu6mmoreka [IOK
38 «ITpuroroBiieHue pacTBOPOB € ONPEACIEHHON
. . " https://m.edsoo.ru/ff0dSeba
MacCcOBOH J10JI€H paCTBOPEHHOTO BEILIECTBA»
39 KonTtponsHas padora Ne2 o reme «Kucmnopo. bubnnorexa [HOK
Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiIacCU(UKAIHSI, HOMCHKJIATYpa bubmorexa LHOK
’ ’ ’ yp https://m.edsoo.ru/ff0d664e
41 [TonyuyeHne n XuMU4ECKHE CBOMCTBA KUCIOTHBIX, bubnnorexa [HJOK
OCHOBHBIX U aM(POTEpHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
4 OcHoBaHMs: cOCTaB, Ki1accuduxarms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonydyeHne 1 XuMHUYECKUE CBOMCTBA OCHOBAHUM bubmmorexa [TOK
Y https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxaius, HOMEHKIATypa Brbmmorexa LHOK
' ’ e, P https://m.edsoo.ru/ff0dfee2
. bubnmoreka [JOK
45 [Tonydyenune u XuMHU4YECKHUE CBOMCTBA KUCIIOT
https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmoreka [JOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Perenue
47 HKCIIEPUMEHTAIIbHBIX 33/1a4 110 TeMe « OCHOBHbIE bubmmorexa [TOK
p a . https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX COECTUHEHUID)
43 I'eneTnueckas CBsI3b MEXKIY KilacCaMHu bubnnorexka [HOK

HEOPraHUYECKUX COCIMHEHUN

https://m.edsoo.ru/00ad9a50




bu6mmoreka [IOK

49 O0001Ienre U cucTeEMaTH3alNsl 3HAHAN
- i https:/m.eds00.ru/00ad9ch2
50 KonTtponsnas padora Ne3 o reme "OcHOBHBIE bubnuoreka [IOK
KJIACChl HEOPTraHMYECKUX COCTUHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbIie MOMBITKH KIaCCH(PUKAIIMN XUMHIECKIX
bu6mmoreka [IOK
51 31eMeHTOB. [loHsATHE O rpynmax cXOIHbIX
https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
57 Ilepuonnueckuii 3akoH u [leprnonnueckas cucrema bu6mmoreka [IOK
XUMHYECKHX 21eMeHTOB JI. 1. MeHaeneeBa https://m.edsoo.ru/00ada52c
53 ITepuonasl, rPyIIIIBL, ITOATPYIIIE bubmaorexa LIOK
P - TPy ’ Py https://m.edsoo.ru/00ada52c
bubnuoreka IHOK
54 Crpoenue atomoB. CoctaB aTOMHBIX siiep. M30Tonbl 1
https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB
55 snemeHToB Ilepuoanueckoii cucremsl . 1 bubmmorera [TOK
p T https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuka XMMHYECKOTO 3JIEMEHTA T10 €T0
. bubnuoteka [JOK
56 nosioxenuto B [lepuoguueckoit cucreme /1. 1.
https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa Jijisl pa3BUTHUS
57 Hayku u nipaktuku. /. 1. Menneneen YEHBIN bubmmorexa [TOK
y p I a y ’ https://m.edsoo.ru/00ada96e
Mearor ¥ TpaxIaHuH
53 DIEKTPOOTPULIATETLHOCTh AaTOMOB XUMHUUYECKHUX bubmuoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka IIOK
59 HNonnasg xumudeckas CBI3b a
https://m.edsoo.ru/00adac34
bubmuoreka [JOK
60 KoBanenTHast nomnsipHasi XUMHYECKasi CBA3b

https://m.edsoo.ru/00adaab&




bu6mmoreka [IOK

61 KoBasieHTHAs HENOJIApHAs XUMUYECKasd CBS3b 1 hitps-//m.cdsoo.ra/00adaab9
bubmuorexa [JOK
62 Crenexs okHCICHuA ! https://m.edsogru/OOadaGZS
63 OKHUCIUTEbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU 1 bubmorexa HOK
https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 ngg;;f;;gﬁ/léoadbo%
65 Kontponbnas paborta Ne4 no teme «Ctpoenue 1 bubnuorexa [JOK
aToMa. XUMHUYECKas CBA3b» https://m.edsoo.ru/00adb486
66 PeseprHblit ypok. O000IIEHNE 1 CUCTEMATH3AIHS 1 bubnuoreka [IOK
3HAHUH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O000I1IeHHE U CHCTEMAaTHU3alHS 1 bubnnoreka [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
68 PesepBHblil ypok. O600111€HNE U CUCTEMATU3alIHs | bubnnorexka [JOK
3HAHUU https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KosmmyecTBo yacoB DJIEeKTPOHHbIE
uudposbie
Nen/m  Tema ypoka Kontposbusbie IIpakTnueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
| [Tepuonnueckuii 3akoH. [lepuoanueckas cucrema | bu6mmorexa [IOK
xuMuueckux snemMeHnToB . 1. Menaeneena https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB | bubnnoreka [JOK
XUMHMUYECKUX IIIEMEHTOB IIEPBBIX TPEX MIEPUOLOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HoMeHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XMUMUYECKOI CBSI3U U TUIIBI | bubnuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel no teme «IloBropenue u
5 yriyOseHre 3HaHU OCHOBHBIX pa3zieNioB Kypca 8 1 1
KJIacca»
6 Knaccugukanus XuMHUecKuX peakuui no 1 bubnnoreka [JOK
pasIuYHBIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHUYECKOMN pEeaKIuu.
bu6mmorexa [IOK
7 [ToHsATHE O TOMOTEHHBIX U T€TEPOTE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peaxkusax
[TonsTre 0 XMMHYEeCKOM paBHOBecHH. DaKTOpHI,
. bubnmoreka [JOK
8 BIIMAIOIINE HA CKOPOCTh XMMHUYECKOMN peaKkIuu U 1
https://m.edsoo.ru/00adc28c
MTOJIOKEHNE XUMUYECKOTO PABHOBECUS
bubmuorexa [JOK
9 OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH 1
https://m.edsoo.ru/00adcade
10 Teopust PIEKTPOTUTHUYECKON AUCCOIUALINH. 1 bu6mmoreka [IOK




CuinbHbBIE U cIa0bIe SJICKTPOJIHUTEI

https://m.edsoo.ru/00adcd68
bubmuorexa [JOK

11 HNounbie ypaBHEHUS peakuid
https://m.edsoo.ru/00add448
XHWMHUYECKHE CBOMCTBA KUCIOT U OCHOBAaHUM B
. . bubnmoreka [JOK
12 CBETE MpeACTaBICHUN 00 3IEKTPOIUTHUECKOM
https://m.edsoo.ru/00add5d8
U CCOLIAIUN
XHAMHYECKHUE CBOMCTBA COJIEH B CBETE
13 IIPEICTAaBICHUN 00 MEKTPOIUTUYECKON bubmmorexa LOK
p P https://m.edsoo.ru/00add8b2
U CCOLIAIIUU
14 [TonsaTHe 0 ruaposmse conen bubmmorexa LOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O060061eHre U crucTeMaTu3alus 3HaHU!
m H https://m.edsoo.ru/00addd12
16 [IpakTuueckas padora Ne 1. «Pemenue bubnnoreka [JOK
OKCIIEPUMEHTANIBHBIX 3a1a4Y» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 no teme
bu6nmoreka [JOK
17 «INEKTPOIUTHYECKAS TUCCOIANsI. XUMUYECKHE
https://m.edsoo.ru/00addecO
peaxkuuu B pacTBOPAX»
13 OO11ast xapakTepuCTHKa rajloreHoB. XUMUYECKHE bubnuoreka [IOK
CBOMCTBA Ha IIpUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. ConsiHast KUCIIOTa, XMMUYECKHE bubnnorexka [JOK
CBONCTBA, IIOJIy4YCHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas padbora Ne 2 o reme «llomyuenue bubnuorexa [IOK
COJITHOW KHCIIOTBI, N3y4EHUE €€ CBOMCTBY https://m.edsoo.ru/00ade348
)1 Briuucnenust no ypaBHEHUSM XUMUYECKHUX bubnmoreka [JOK
peaxiuii, eciiu OJJUH U3 PEareHTOB JaH B U30bITKE https://m.edsoo.ru/00ade488
bubnmoreka [JOK
22 OOm1ast xapakTepucTHKa 31eMeHTOB VIA-rpymnisl H

https://m.edsoo.ru/00ade64a




AnnotponHsie Monupukanuu cepbl. Haxoxnenue

23 Cepbl U €€ COETMHEHMI B Tpupoje. XUMUYECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00ade64a
CBOICTBa cepbl
24 CepoBonopo, ctpoenue, pu3nueckue u bubnmoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
)5 Oxcunel cepbl. CepHas KHCIIOTa, (PU3HUECKUC U bubnmoreka [JOK
XUMHUYECKHE CBOKCTBA, IPUMEHECHHE https://m.edsoo.ru/00adea28
XHMMHMYECKHUE PEAKIUH, JIEKALE B OCHOBE
26 MIPOMBIIIJICHHOTO CI0C00a MOTy4YeHUs CEpHOM bubnnoreka [JOK
KHUCJIOThL. XUMHUYECKOE 3arpsI3HEHUE OKPYKAOIIEH https://m.edsoo.ru/00adec8a
Cpebl COEIMHEHUSIMU CEPhI
7 Briuucnenue maccoBoii 1011 BBIX0/1a MPOAYKTA bubnnoreka [JOK
peakunu https://m.edsoo.ru/00adec8a
OO1m1ast xapaKTepUCTHKA 3JIEMEHTOB V A-TpymIibl.
28 A30T, pacnpocTpaHeHue B IpUpoie, pusnueckue u bubnrorexa LIOK
. https://m.edsoo.ru/00adeeab
XMMHYECKHE CBOICTBA
79 AMMUak, ero Gpu3nyecKue 1 XuMU4eCcKHe bubnnoreka [JOK
CBOMCTBA, OJIy4YEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 ITpakTuyeckas padora Ne 3 o teme «Ilomyuenue bubnuoreka [IOK
aMMHaKa, U3y4YeHHe ero CBOMCTBY https://m.edsoo.ru/00adf180
31 A30THas KMCII0Ta, € PU3nUecKue U XMMUYeCKHe bubnnorexka [JOK
CBONCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIE aMMOHUSI B
0 KauyeCcTBe MUHEPATbHBIX YI00peHU. XUMHUYECKOe bubnuorexa [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpelibl COEAUHEHUAMU https://m.edsoo.ru/00adf518
azoTa
13 ®ochop. Oxeun dpocdopa (V) u pochopnas bubnmoreka [JOK

KHCJIOTa, GU3UYECKUE U XUMHYECKUE CBOMCTRA,

https://m.edsoo.ru/00adf68a




IIOJIYUCHHUEC

Hcnonp3oBanue GpochaToB B Ka4eCTBE

34 MUHEPAJIbHBIX YIOOPEHUN. 3arpsisHEHUE buGnnorexa LIOK
p . YAOOP - 24P https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu
35 VYruepoa, pacupocTpaHeHue B IpUPOJIE, bubnuoreka [IOK
¢du3nveckre 1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9¢
Oxcupsl yraepoaa, ux pusndeckre U XUMHUECKHe
N bubmuorexa [JOK
36 CBOMCTBA. DKOJIOTHYECKUE MPOOIIEMBI, CBS3aHHbIE
https://m.edsoo.ru/00adfebe
¢ okcugom yriepoaa (IV)
N bubmuorexa [JOK
37 YronbHasg KACIOTa U €€ COJIN
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 mo teme "lIlomyuenue
bubmuorexa [JOK
38 yriekucioro ra3za. Kauectsennas peakuus Ha
" https://m.edsoo.ru/00ae027¢e
KapOOHaT-NOH
39 IlepBoHauabHBIE TOHATHUS 00 OpPraHUYECKUX bubnnoreka [JOK
BCIIECTBAX KaK O COCAUHEHHUAX yTIIEpOaa https://m.edsoo.ru/00ae054e
40 Kpemuunii u ero coe quHEeHUS bubmmorera [TOK
p https://m.edsoo.ru/00ac080a
[IpakTnueckas padora Ne 5. Pemenue
41 AKCIEPUMEHTAIIbHBIX 33/1a4 10 TeMe «Baxuenmme bubmmorexa [OK
p https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHEHUSD)
4 Kontponbras padota Ne3 no teme «Bakuermme bubnmoreka [JOK
HEMETAJIJIBI U UX COCIUHEHU S https://m.edsoo.ru/00aeOe18
OO01mas xapakTeprucTUKa XUMUYECKUX HIIEMEHTOB
43 — MeTaJlJIoB. MeTaiuyeckas CBsi3b U bubnmoreka [JOK
METaJIINYECKasi KpUCTAIUTAYECKAS PEIIETKA. https://m.edsoo.ru/00ae103e
du3nuecKue CBOMCTBA METANIOB
44 XUMUYECKHE CBOMCTBA METAJIIIOB. bubmuoreka [JOK




DJIEKTPOXUMHUYECKUH Psijl HAIIPSYKEHU METalIoB

Oo6mue ciocoOb! monydeHus MmeTauioB. CIIIaBsl.
BbrurciieHus mo ypaBHEHUSIM XUMHUYECKUX

https://m.edsoo.ru/00ael 156

bubmuorexa [JOK

45
peaKUuii, €ClI OJIMH U3 PEareHTOB COJICPIKUT https://m.edsoo.ru/00ael156
MpUMECH
buo OK
46 [TonsiTHE 0 KOPPO3UK METAILIIOB nommoreka L
https://m.edsoo.ru/00ae1278
b K
47 Il{enoyHBIC METAILIBI nommorexa [0
https://m.edsoo.ru/00ae14b2
bubmuorexa [JOK
48 OKcHUIbI M TUAPOKCUIBI HATPUS U KaJIUsI
https://m.edsoo.ru/00ae14b2
49 IllenoyHO3eMeIbHBIC METAJLIbI — KAJIbIUN 1 bubmuorexa [JOK
MAar"Huu https://m.edsoo.ru/00ael5¢e8
50 Bakueime coeTMHEHHS KaJIbIIHS bubmmorera [TOK
& H https://m.edsoo.ru/00aec15¢e8
51 O0001IeHrEe U CUCTEMATH3AIMs 3SHAHUH
b K
52 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS nommorexa 110
https://m.edsoo.ru/00ac1886
53 [IpakTuueckas padora Ne 6 no teme "JKeéctkocTh bubnnoreka [JOK
BOJIbI U METOBI €€ yCTpaHEHUS" https://m.edsoo.ru/00aelae8
54 N — bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
. bubnuorexa [JOK
55 AMdoTepHbIE CBOMCTBA OKCHUA M THIPOKCHIA
https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
K
56 cI1es0 https://m.edsoo.ru/00ae1d86
57 Oxcunpl, TuIpoKcUIbI U conn xkene3a (1) u xenesa bubmuorexa [JOK

(I1I)

https://m.edsoo.ru/00ae35e6




58 O0600611eHre U cucTeMaTu3alus 3HaHUN 1
[TpakTuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BaxkHeimue 1 buGnnorexa LIOK
https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COETMHEHUS
Brruucnenust mo ypaBHEHUSM XUMUYECKHUX
60 peaxiuii, eciiu OJJUH U3 PEareHTOB JaH B U30BITKE | bubnmoreka [JOK
WM COAEPKUT IPpUMECH. Beruucnenus MmaccoBon https://m.edsoo.ru/00ae1750
JIOJIU BBIXOJ1a IPOAYKTA PEaKIIUU
61 O06o0mieHne 1 cucTeMaTu3ays 3HaHUH 1
62 KonTponbnas padota Ne4 o teme «BaxHeiimune 1
METaJIJIbl U UX COCIMHEHUS
63 BeniecTBa 1 maTepuansl B TOBCEIHEBHOW KU3HU | bubnuorexa [JOK
YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CPEedbI 1 bubmmorexa [TOK
https://m.edsoo.ru/00ae4270
bu6mmoreka [IOK
65 Ponb xumMum B perieHnH SK0JIOrMUECKUX MpodaemM 1
https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O60011I€HNE U CUCTEMATH3alHs | bubnnoreka [JOK
3HAHUH https://m.edsoo.ru/00ac0d0a
67 PezepHblil ypok. O000IeHue U cucreMaTu3anus ] bubnuorexa [IOK
3HaHUH https://m.edsoo.ru/00adb33c
63 PezepHblit ypok. O0001IeHue U cucreMaTu3anus | bubnnorexka [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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