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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeIbHOE MpeaMETHOE coJiepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACNISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0yYarOIInXCs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

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

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

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

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE IMPUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

B coorBerctBuu ¢ Pa®oueil nmporpaMMoil BOCHMTAHUS peaIA3aLUs
BOCIIUTATEIbHOIO MOTEHIAAJIA YPOKOB IIPEAYCMATPUBACT CIECAYIOIINE TO3ULIAN:

—  MAakCUMaJbHO€ HCIOJIb30BAHWE  BOCIUTATENIBHBIX  BO3MOXKHOCTEU
coJiepKaHusl yueOHOro mpeaMera « XuMus» st GOpMUPOBAHUS Y 00yUarOIIUXCs
POCCUWCKUX TPagULMOHHBIX JYXOBHO-HPABCTBEHHBIX W  COLIMOKYJIBTYPHBIX
LIEHHOCTEM, POCCUHCKOIO0 MCTOPUYECKOTO CO3HAHUSA HA OCHOBE HCTOPUYECKOIO
IPOCBEUIEHMS; TOAOOP COOTBETCTBYIOLIETO TEMAaTUYECKOTO COAEPIKAHMS, TEKCTOB
JUISL YTEHMS], 3a]1a4 JUIsl peLIeHUs, IPOOJIEMHBIX CUTyallui J1s1 O0CYKICHUI;




— BKJIIOYEHHE B padOvyl0 MPOrpaMmy IIEJIEBBIX OPUEHTUPOB PE3YIbTaTOB
BOCIIUTAHUS, 3 UMEHHO:

[{eneBble OPUEHTUPHI

I'paknaHckoe BOCIIMTAHUE

3HAIOUMA M  [PUHAMAIOLIMA ~ CBOK  POCCHUHCKYH  T'PaXKIAHCKYIO
NPUHAJIEKHOCTh (MIEHTUYHOCTh) B MOJHUKYJIbTYPHOM, MHOIOHAlIUOHAJIBHOM H
MHOTOKOH(ECCHOHAIBHOM POCCHICKOM 00IIIECTBE, B MUPOBOM COOOIIIECTBE.

[loHnMaromuii  CONPUYACTHOCTh K  NPOLIJIOMY,  HACTOSIIEMY H
Oynyiemy Hapoaa Poccun, TeICAUENETHEN HUCTOPUU POCCHICKOU
rOCyJJapCTBEHHOCTH HAa OCHOBE HMCTOPHUYECKOTO NMPOCBEIIECHUS, POCCUHUCKOTO
HAllMOHAJIBHOTO HCTOPUYECKOTO CO3HAHUS.

[IposBisiromMi  yBa)KEHHME K TOCYAApCTBEHHBIM cuUMBoJaM Poccun,
IIpa3HUKAM.

[IposiBisitOIIMET TOTOBHOCTh K BBIIIOJIHEHUIO OO0S3aHHOCTEW TIpakJaHUHA
Poccun, peanuszanuu CBOMX Tpa)XJaHCKUX MpaB M CBOOOJ MpHU YBaKEHUU
npaB U cBOOOJ, 3aKOHHBIX MHTEPECOB JPYIHX JIIOJAEH.

Beipaxkatomuii  HempusTHEe — JHO00OW  JAMCKpPUMUHALUMU  TpakJaH,
IpPOSIBJICHUI 3KCTpeMH3Ma, TEPpOpHU3Ma, KOPPYILUHU B OOILIECTBE.

[IpuHuMaromuii  ydyactue B OJKM3HM Kjacca, 0011eo0pa3oBaTebHON
OpraHu3alliyd, B TOM YHUCJE CaMOYNpAaBJICHWW, OPUEHTUPOBAHHBIA HA ydacTue
B COLIMAJIBHO 3HAYUMOMU JIESITEIIbHOCTH, B TOM YUCJE TYMAaHUTAPHOM.

Hanl/IOTI/I‘leCKOC BOCIIMTAaHHUC

Co3Haromuii  CBOKO  HAIMOHAIBHYIO, J3THUYECKYIO IPUHAJIEKHOCTD,
JTOOSIUI CBOM HApO, €T0 TPATUIUH, KYJIBTYPY.

[IposBnsromMi yBaXEHHE K HMCTOPUYECKOMY M KYJIBTYPHOMY HACIIEIUIO
CBOETO0 MW Apyrux HaponoB Poccum, cumBoOJiaMm, Ipa3gHUKaM, ITaMSATHHUKAM,
TpaJULUsAM HAPOJOB, IPOKUBAIOIINX B POJXHOU CTpaHe.

[IposBnsromMiA MHTEPEC K MO3HAHUIO POJHOTO S3bIKA, HWCTOPUU W
KYJIbTYpbl CBOETO Kpasi, CBOErO HapoJa, Ipyrux Hapoaos Poccumn.

3HAOUMKA W YBaXamlMd JOCTWKEeHUs Hamel Pomumael — Poccumn B
HayKe, MHCKYCCTBE, CIIOPTE, TEXHOJOTUAX, OOEBbIE TOJBUTH U TPYIOBBIC
JIOCTHXKEHUS, T€POEB M 3alIUTHUKOB OTeUeCcTBa B MPOUIJIOM U COBPEMEHHOCTH.

[TpuHuMaromumii y4yacTue B MEPOIPUATHAX MMaTPUOTUYECKOU
HaNpaBJICHHOCTH.

JIyXOBHO-HPaBCTBEHHOE BOCIIMTAHHUE

3HaAOMU Y yBa)XaloIIUil JTyXOBHO-HPABCTBEHHYIO KYJIbTYPY CBOETO
HapOJa, OPUEHTUPOBAHHBIN Ha JyXOBHBIE LIEHHOCTM W HPABCTBEHHBIE HOPMBI
HaposoB Poccuu, poccuiickoro oOImecTBa B CHTYyalUsX HPABCTBEHHOTO
BbIOOpa (C y4€TOM HAIMOHAIBHOM, PETUTHO3HOM MPUHAIIC)KHOCTH ).

Bripaxaronmii TOTOBHOCTH OLICHMBATH CBOE TNOBEICHUE M TMOCTYIKH,
MOBEJICHUE U MOCTYIIKHA JIPYTUX JIIOACHU C MO3UIMKN TPATULIMOHHBIX POCCUMUCKHUX
JIyXOBHO-HPABCTBEHHBIX LIEHHOCTEN M HOPM C YYETOM OCO3HAHMSA IOCIENCTBUN
ITOCTYIIKOB.




Bripaxkaronuii HeNmpusTUE AHTUTYMAaHHBIX W aCOLMAIBHBIX TOCTYIIKOB,
MOBEJICHMSI, TPOTUBOPEUAILIUX TPATUIIMOHHBIM B POCCHU TyXOBHO-HPAaBCTBEHHBIM
HOpPMaM U LIEHHOCTSIM.

Co3Hammui COOTHOIIIEHHE CBOOOJBI M OTBETCTBEHHOCTH JIMYHOCTH B
YCIOBHSIX MHAWBUAYATLHOTO ¥ OOIIECTBEHHOTO TPOCTPAHCTBA, 3HAUCHUE W
IEHHOCTh MEXHAIIMOHATBLHOTO, MEXPEIUTHO3HOTO COTJIacusl JII0JIe, HapoJOB
B Poccum, ymeronuii oOmIaThCs ¢ JTFOJbMH Pa3HbIX HAPOJAOB, BEPOUCIIOBEIAHUM.

[IposiBnsironuii  yBak€HHUE K CTApUIMM, K POCCHUUCKUM TPaJUIIMOHHBIM
CEMEHHBIM IIEHHOCTSAM, MHCTHUTYTY Opaka Kak COI03y MYXKYUHBI M >KCHIIHUHBI
JUIS CO3JIaHUsI CEMBbH, POXKICHUS M BOCITUTAHUS JICTEH.

[TposiBrsironuii UHTEpEC K YTCHHUIO, K POJHOMY SI3BIKY, PYCCKOMY SI3BIKY M
JuTepaType KaK YacTH JyXOBHOM KYJBTYpPhl CBOETO Hapoja, POCCHUUCKOTO
00IIIeCTBA.

ICTETHYECKOE BOCIIUTAHUE

Brlpaxkaronmii NOHMMAHHWE LEHHOCTH OTEYECTBEHHOTO W MHPOBOTO
MCKYCCTBA, HAapOJHBIX TPAJAMUIIMN U HAPOJHOIO TBOPUYECTBA B UCKYCCTBE.

[IposBisArOIMiA ~ 3MOLIMOHAIBHO-YYBCTBEHHYIO  BOCIIPUHMYHMBOCTH K
pa3sHBIM BHJAM UCKYCCTBA, TPAIULIMAM U TBOPYECTBY CBOEIO U IPYTUX HAPOJIOB,
IIOHMMAHUE UX BIUSAHUSA HA [IOBEJACHUE JIIOJIEH.

Co3Haronii  poibp  XYHOXKECTBEHHOM  KYJbTYpbl  Kak  CpeACTBa
KOMMYHHMKAIlU ¥ CaMOBBIPQKEHHS B COBPEMEHHOM OOILECTBE, 3HAYEHUE
HPaBCTBEHHBIX HOPM, LIEHHOCTEW, TPAIULIUN B UCKYCCTBE.

OpHEeHTHUPOBAaHHBI HAa CaMOBBIPAXKEHUE B Pa3HbIX BHUJAX HCKYCCTBA, B
XYJIO0)KECTBEHHOM TBOPYECTBE.

duznyeckoe BocnUTaHMe, (opMHpPOBaHUE KYJIbTYPbI 310POBb U
IMOLMOHAJIBLHOIO 0JIaronoJay4ns

[ToHumaromuii 1EHHOCTh JKU3HU, 3J0POBbS U 0O€30MacCHOCTH, 3HAUCHHE
JUYHBIX YCWJIMH B COXPAaHEHHWU 3/I0pPOBbs, 3HAIOMIMA U  COOJIIOJAOLIMI
npaBuiia 0e30macHOCTH, 0e30macHOr0 TOBEACHHS, B TOM 4YHCIE B
uH(OPMAITMOHHOMN cpejie.

Breipakatonuii  yCTaHOBKY Ha 3/I0pOBBIH  00pa3 Ku3HU (310pOBOE
NUTaHWe, COOJIIOJICHUE TUTMEHUYECKUX TPaBUJl, COATaHCUPOBAHHBIA PEXKUM
3aHATUH M OTHbIXa, PEryJPHYIO (U3NUYECKYIO0 aKTUBHOCTD).

[IposBnstomuit HEenpusTHe BPEIHBIX IPUBBIYECK (KypeHus,
yHOOTpeOJIeHUsI aJKOroJisi, HAPKOTUKOB, UTPOBOM M MHBIX (POPM 3aBUCHUMOCTEN),
MOHUMAaHUE UX MOCIEeICTBUM, Bpeaa A PU3NYECKOTro U ICUXUYECKOTO 30POBBA.

YMeromuii 0co3HaBaTh (PU3NUECKOE U IMOIMOHAIBHOE COCTOSIHUE (CBOE U
IpYyTUX JIOJEH), CTPEeMSIINICS yNpaBisaTh COOCTBEHHBIM AMOIIMOHAIBHBIM
COCTOSIHUEM.

CnocoOHbIH alarTUPOBATHCS K MEHSFOITIMCSI COLIMAJIbHBIM,
UHGOPMAILIMOHHBIM U MPUPOJIHBIM YCIOBUSIM, CTPECCOBBIM CUTYALIUSIM.

TpynoBoe BocnuTaHue

YBaxkaronmi TpyJ1, pe3yJbTaThl CBOETO TPYJA, TPY1a APYTHUX JIKOJICH.




[IposBrstomuii  MHTEpEC K MNPAKTUYECKOMY H3ydeHHIo mpodeccuit u
TpyJa pa3IMYHOro pojia, B TOM YHCIE HA OCHOBE MPUMEHEHHUS NPEIMETHBIX
3HAHUU.

CoszHaromuii  BaXXHOCTh TPYAOIIOOMsS, OOydeHHs TpyaAy, HAKOIUICHUS
HAaBBIKOB  TPYJIOBOM JEATENBHOCTH Ha MPOTSHKEHUHM >KU3HU IS YCIIEHIHOM
pohecCHOHANBHOM caMOopeaTn3alii B POCCUCKOM OOIIECTBE.

VYyacTByromuii B pELIEHMHM MPAKTUYECKUX TPYAOBBIX Jel, 3anad (B
CEMbE, IIKOJIE, CBOEM MECTHOCTH) TEXHOJOTMYECKOM U  COLMAIBHOU
HaIIPaBJICHHOCTH, CIIOCOOHBIN UHULMUPOBATB, IUIAHUPOBATH U
CaMOCTOSATEIIBHO BBIIIOJIHATH TAKOTO POJA AEATEIBHOCTD.

Beipakaromuii TOTOBHOCTh K OCO3HAHHOMY BBIOOpDY W IOCTPOEHHIO
VHAMBUYAJIIbHON TPACKTOPUU OOpPa30BaHMS U HKU3HEHHBIX IUIAHOB C Y4ETOM
JUYHBIX U OOIIECTBEHHBIX HHTEPECOB, TOTPEOHOCTEM.

JKO0JOTrHYEeCKOe BOCIIUTAHUE

[lonuMmaromuii 3HaYeHWE U TJIOOAIBHBIM XapakTep SKOJOTMYECKHX
npoOieM, MyTeld UX PEIICHMs], 3HAYCHHUE IKOJIOTMYECKON KyJIbTYphbl YEJIOBEKA,
oO11ecTBa.

Co3zHaroluii CBOIO OTBETCTBEHHOCTh KaK TpaKIaHWMHA M TOTPeOUTeNs
B YCJIOBUAX B3aUMOCBSI3H IIPUPOAHON, TEXHOJIOTUYECKON U COLIMAIBHOM CPENI.

Bripaxarommi axkTUBHOE HENPUATHE JECUCTBUM, IPUHOCSIIIUX BpEN
IIPUPOJIE.

OpuEHTHUPOBAaHHBI HAa  NPUMEHEHHWE 3HAaHUM  €CTECTBEHHBIX U
COIIMANIBHBIX ~ HAayK ISl pelIeHus 3a7a4 B OOJacCTH OXPaHbl MPHUPOIBI,
IJJAHUPOBAHUSI CBOMX IIOCTYNKOB M OLIEHKH MX BO3MOXHBIX NOCHEACTBUN IJIS
OKPYXarOUIEH CPEIbI.

YyacTByronuii B INPAKTUYECKOM  ACATEIBHOCTH  DKOJOTHYECKOM,
IIPUPOIOOXPAHHON HAIPABIEHHOCTH.

HCHHOCTI/I HAYYHOI'O MO3HAHUSA

Bripaxkarommii 1No03HAaBaTeNbHbIE WMHTEPECHl B PA3HBIX NPEAMETHBIX
o0nacTax ¢ y4€TOM MHAMBUAYAIbHBIX HHTEPECOB, CHOCOOHOCTEN, JOCTHKEHUH.

OpueHTUpOBaHHBIM B JEATENBHOCTM  HA  CUCTEMY  HAy4HBIX
MPEJCTABJICHUM O 3aKOHOMEPHOCTSX pPa3BUTHUS  YEJIOBEKa, NPUPOABI U
OOIIECTBA, B3aMMOCBS3AX YEJIOBEKA C MPUPOIHON U COIUATBHOU CPEIOH.

Pa3BuBaromnii HaBBIKM HCMOJIB30BaHUS PA3JIMYHBIX CPEACTB MO3HAHUS,
HAKOIUJIEHUS 3HAHUK O  MuUpe  (S3bIKOBas,  4YMTATENbCKas  KyJbTypa,
JesATEIbHOCTh B MH(OpMAMOHHOM, 1U(POBOIL cpene).

JIeMOHCTpUPYIOIIUI ~ HABBIKM  HAONIOJEHWUW, HAKOIUIEHUs  (haKToOB,
OCMBICJICHUSI OMbITa B €CTECTBEHHOHAy4YHOW UM TyMaHHUTapHOM o0macTsx
MTO3HAHUS, MCCIEAOBATEIBCKON IESITENbHOCTH.

— Y4Y€T HAa3BAHHBIX LEJIEBbIX OPHEHTHUPOB pPE3YJIbTATOB BOCIWUTAHUS B
bopMyJIMPOBKaxX BOCIHUTATENBHBIX 3aJlad yPOKOB, 3aHSATUM, OCBOCHUS Y4ueOHOM
TEMAaTUKH, UX Peau3aliio B 00yUeHUH;



— BBIOOP METO/IOB, METO/AMK, TEXHOJIOTUN, OKA3bIBAIOIIUX BOCIUTATEIBHOE
BO3/ICIICTBHE Ha JUYHOCTh B COOTBETCTBUU C BOCIIUTATEIBHBIM UJICAIIOM, LENbIO U
3a7jauaMi  BOCIIMTAHHS, IEJEBBIMU OpPUEHTUPAMH PE3yJIbTaTOB BOCHHUTAHUS;
peanu3auio NPUOPUTETa BOCIUTAHUS B YUeOHOM eI TeIbHOCTH;

— TpUBJICYEHHE BHHUMAHHUS OOydYaroIIUXCsi K LIEHHOCTHOMY acCIeKTy
U3y4aeMbIX Ha YpOKax TMpPEAMETOB, SBICHUA U COOBITHI, WHUIMHUPOBAHUE
OOCY>KJICHH, BBICKa3bIBAHUI CBOEr0 MHEHHS, BBIPAOOTKHA CBOETO JMYHOCTHOTO
OTHOIIICHUS K U3Y4aeMbIM COOBITUSM, SIBJICHUSIM, JIUIIAM;

— TNpUMEHEHHE  HMHTEPAaKTUBHBIX  (QopM  ydeOHOW  paboTel —
MHTEJUIEKTYyallbHBIX, CTHUMYJHPYIOUIMX TO3HABATEIbHYI0 MOTHBAIIMIO, HTPOBBIX
METOAMK, IUCKYCCHH, HarolUX BO3MOXKHOCTb MPUOOPECTH OMBIT BEICHUSA
KOHCTPYKTUBHOTO JHAlioTa; TPYIIOBOW paboThl, KOTOpas y4YUT CTPOUTH
OTHOIIIEHUSI U JIEHCTBOBATh B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO
MBIIUICHHUS,

— noOyxaeHue oOydaromuxcsi coOJI0JaTh HOPMBI IOBEACHUS, IpaBUiIa
OOIIEHUsT CO CBEPCTHUKAMU U [eJaroramM, COOTBETCTBYIOLIUE YKJIaxy
o011eo0pa3oBaTeIbHON OpraHu3allH, YCTaHOBJICHHE U HOJIEPAKKY
no0poxenareabHON aTMochepsl;

— opraHu3anus 1medcrBa MOTUBHPOBAaHHBIX U 3pYJIMPOBAHHBIX
oOyJarommxcs Ha/ HEYCIEBAIOIUMHU OJHOKIACCHUKAMHU, B TOM YHCJIE C OCOOBIMH
o0pa3oBaTEIbHBIMU  MOTPEOHOCTSIMH, JAIOMIET0  OOYyYaromUMCSl  COIMATIBHO
3HaYUMBIN OMBIT COTPYAHUYECTBA U B3aUMHOM ITOMOILY;

— WHHUIMHUPOBAaHHE U TMOJJEPKKA MCCIEA0BATEIbCKON AEsTeIbHOCTU
oOyuaromuxcs B (popmMe HHAUBUAYATHHBIX U TPYITIOBBIX MMPOEKTOB.

OOmiee 4YMCIO 4YacoB, OTBEACHHBIX I HW3YYEHUS XHMHH HAa YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

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

Xumudaeckas ¢opmyna. BajaeHTHOCTP aTOMOB XHUMHUYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacu€étel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukaius
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBaHuu, B3auMOJEHCTBHE Kefe3a ¢ pacTBopoM cosr Menu (11),
W3Y4YEHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuiIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BelecTBO. Haxoxjenue kuciopona B Mpuponae, (U3NUEeCKue M XHUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

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

['eHeTnueckas CBSA3b MEXKIY KJIAaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpojia (TOpeHue), B3auMojaeiicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3yyeHue B3zaumojeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBble TOTMBITKM KIACCU(DHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYILIECTBIISIETCS 4YE€pe3 MHCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAy4YHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEeW OKHMCJICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOMN peaKIu. CocraBiieHue ypaBHEHHUI



OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUUMA C  HCHOJIBb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBoOMCTBA. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJYyYeHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cynb(dar-uon. Haxoxmenue cepbl W €€ COCNMHEHHWA B MPUPOJE. XUMHYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mmast xapakTepucTuka 3JeMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u pochopHas kuciaora, Pu3nuecKkue U XUMUUECKUE CBOMCTRA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpOoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3UYECKUE U XUMHYECKHE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa ri00albHOrO TOTEIVICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTMHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
poJii B JKHM3HM 4YeJloBeKa. MarepualbHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcuae kpemHusa (IV) u kpemuueBoit kucnore. CUIMKAThl, UX MCIOJb30BAHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHEe CBOMCTRA kene3a. OKCUIbI, THAPOKCUIBI U conn kene3a (1) u xenesa
(IIT), mx cocraB, CBOICTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuaoB (CTEKJO, CIJIaBbl METAJIOB, MOJIMMEPHBIS
MaTepualbl).

Mesricnpeomemnuwie céasu



Peanuzammsi MEXIpeAMETHBIX CBSI3€M MPW HM3YyUYEHWHM XMMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJIT OTACITBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbIe, TOIUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
O6e3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K koniy oOyuenus B 8 kjacce npeMeTHbIEe pe3ysIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITh 3TU TOHSATHUS MPU OMKUCAHUH BELIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCIIEHUS  DJJEMEHTOB B  OWMHApHBIX  COEAUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3Y4YEHUs CBOMICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, €eCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00ydenus B 9 kjacce npeIMeTHbIC pe3ysibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne

HaunmenoBaHmue pa3xeioB u

KoaunuyecTBO 4acoB

KoHnTpoJbHbie

IIpakTHYeckue

DJIeKTpPOHHbIe (LM (pOBbIE)

n/n TeM NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI
Pa3nen 1. [lepBoHayabHbIe XUMUYECKUE OHITHS
XuMusg — BakHas 00/1aCcTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
yeJoBeKa
BemecTBa u XumMuieckue bubnuorexa [JOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
51 Boznyx. Kucnopoa. Ilonstue 6 bu6muoreka [JOK
' 00 okcuaax https://m.edsoo.ru/7f41837c
Bonopoa. Ilonstue o kuciorax bu6anoreka LIOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837¢
53 Bona. Pacteopsl. [lonsitue 06 5 1 1 bubmuoreka [JOK
' OCHOBaHUSAX https://m.edso00.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK
' HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Paznen 3. Ilepuoagnueckuii 3axoH u [lepuoguyeckas cucrema xumuueckux 3aemMeHToB /. U. MenpaesneeBa. CTpoeHue aToMoB.
XuMmnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUN
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Ilepronnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK

3.1 7
XUMUYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBI3b.
3.2 OKHUCIATEILHO 8 buGnuorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubnunoreka LIOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PeszepBHOE BpeMst 3 Bubmiorexa OK
p P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mt P Konrtpoabubie | IlpakTuueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3zne 1. BemecTBo 1 XUMHYECKHE peaKkun
11 [ToBTOpenue u yriryOiaeHue 3HaHUN 5 1 Bbu6mmoteka [JOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuuii https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 8 1 1 bubanorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edso0o.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO11ast XapakTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemeHToB VIIA-rpymmsl. ["amoreHst https://m.edso00.ru/7f41a636
OO01mas xapakTepuCcCTHKa XUMUYECKUX
2.2 BJICHI\ieHTO]? VIA?F nirbl. Cepa u eé 6 Bubnuorexa [IOK
' py P https://m.eds00.ru/7f41a636
COEZIMHEHUs
OO01mas xapakTepuCcCTHKa XUMUYECKUX
2.3 BJICHI\ieHTO]? VA-? nnsl. A30T, pocdop u ux 7 1 bubnuorera LOK
' PyHHRL ’ P https://m.eds00.ru/7f41a636
COEIIMHEHUS
OO01mast XapaKTepuUCTHKa XUMUYSCKUX
2.4 35eMeHTOB [VA-rpymmel. Yriepoa u 8 1 2 bubnmorexa LOK
' . PYIHIBL P https://m.eds00.ru/7f41a636
KPEMHUI U UX COSANHECHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro no pazaeny

25

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO6mue cBoiicTBa METaIIOB 4 ﬁﬁ?&ﬁ;?ﬁﬁ £413636
3.2 Bakneiiime MeTauibl ¥ UX COSIUHEHUS 16 ﬁﬁ?&ﬁ;?ﬁﬁ £412636
Htoro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 bubmorexa LOK
https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMms 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoububie | IlpakTunyeckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Ponap XuMuu B KU3HU
1 yesioBeka. Tena u BelecTna. 1 bubmuorexa [JOK
HHCcTpyKTax MO TEXHUKE 01.09.2023 | https://m.edsoo.ru/ff0d210c
0e30MmacHOCTH
5 ITonsiTHE 0 METO1aX MO3HAHUS B 1 bubmuorexa [JOK
XUMHUHI 06.09.2023 | https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IlpaBuna
paboThI B 1a0OPaTOPUU U IPUEMBI
3 oOpareHus ¢ 1abopaTOPHBIM 1 1 bubmorexa HOK
pat paTop 08.09.2023 | https://m.edsoo.ru/ff0d23dc
o0opynoBanuem». MHCTpyKTax Mo
TEXHUKE 0€30MMacCHOCTH
4 YucTele BemecTBa U cMecH. CIIocoObI 1 bubmuorexa [JOK
paszeneHus cMecei 15.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padora Ne 2
5 «lfas eJIeHNe cﬁeceﬁ (Ha mpumepe 1 1 bubmmorexa [OK
8 . PHMEP 20.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOM COJIN)»
bu6mmorexa [IOK
0 ATOMBI H MOJIEKYIIbI 1 22.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKUX IEMEHTOB 27.09.2023 | https://m.edsoo.ru/ff0d2be8
8 ITpocThie U CII0KHBIE BEIIECTBA 1 bub6nuorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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29.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJIIPHOC YUCHHUE bubmorexa HOK
YIPHOS Y 04.10.2023 | https://m.eds00.ru/ff0d2d50
3aK0H OCTOSIHCTBA COCTaBa BEIIIECTB.
10 Xumuueckas opmyia. BameHTHOCTB bubmorexa HOK
PMYHE. 06.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JIEMCHTOB
1 OTHoOcCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca 11.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMHYECKOTO bu6mmoreka [IOK
3JIEMEHTAa B COCAMHECHUN 13.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubmuoreka [JOK
Momnsipaast macca 18.10.2023 | https://m.edsoo.ru/ff0d5230
14 dusnyecKkrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 20.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yCcioBUs IPOTEKAHUSA bubnuorexa [JOK
XUMUYECKUX PEaKLn 25.10.2023 | https://m.edsoo.ru/ff0d3al16
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuoteka [JOK
XVMMHYECKUE YPaBHEHUS 27.10.2023 | https://m.edsoo.ru/ff0d3b88
Brraucnenus Koim4yecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa HOK
B N yp 08.11.2023 | https://m.edsoo.ru/ff0d5708
peakuit
Kitace a ec CaKIIH]
18| Goommens,prromemns Bubmiorasa LIOK
! P ’ 10.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIKIOoNeauCT. O600IIeHne u bubmmorexa [JOK
" Anet. oo 15.11.2023 | https://m.edsoo.ru/ff0d40c4

cUcTeMaTHu3anus 3HaHUHU
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KonTtponsnast padora Nel o reme

bubmuorexa [JOK

20
«BelecTBa 1 XUMHUYECKHE PEAKIIHI 17.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3agyx — cmech razos. Cocras
21 Bo3nyxa. Kucnopon — snemeHT u bubmmorexa [JOK
R 22.11.2023 | https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
®duU3NYeCcKue U XMMUYECKUE CBOMCTBA
22 KHUCJIOPO/Jia (peaKIuu OKUCICHUS bubmmorexa [JOK
poJa {Peaiti ’ 24.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrocoObI MoTy4YeHust KUCJIOPO/ia B
23 n1abopato I/II/Ii I OMI)IHIJICHpHOHCTI/I bubmorexa [JOK
patop P ' 29.11.2023 | https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3QPeKT XUMUIECKOI
24 peaKIuu, MOHITHE O bubnnoreka [JOK
TEPMOXHUMHYECKOM YpaBHEHUH, 3K30- U 01.12.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKUX PEAKITUIX
TormumBo (HedTh, yroiab U METaH).
25 3ar HBHeI—EI/qu];O3 yxa CHOCOOBI iro bubmmorexa [JOK
P yxd, 06.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[TpaxTrueckas padota Ne 3 o Teme
26 «l?lon YeHHUe 1/112061/1 aHue KUCJIopoJa bubmorexa HOK
Y . P poaa, 08.12.2023 | https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTB»
97 Bonopon — s5eMeHT U npocroe bubnnorexka [JOK
BeniecTBo. Haxoxxenue B npupoje 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bozopoaa. [I[pumenenne Booposa 15.12.2023 | https://m.edsoo.ru/ffod4dd0
29 [ToHsTHE O KUCITOTAX M COJISIX bubmorexa HOK
20.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco6bI nostyueHust BO0poia B bub6nuorexa [IOK
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nabopaTopuu 22.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «ITonyuyenue u cobupanue BogopoIa bubmmorexa [JOK
' onp HOPOAA, 27.12.2023 | https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY»

32 Moutsipabiii 00bEM Ta30B. 3aKOH bubnunoreka [HOK
ABoraapo 29.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncnenus o6bpEma, KonuuecTBa
BEIIIECTBA ra3a Mo ero M3BeCTHOMY

33 KOJIMYECTBY BEIIECTBA WK 00BEM bubmorexa HOK

Y Bett v 10.01.2024 | https://m.edsoo.ru/ff0d55a0
HNHCcTpyKTa) 110 TEXHUKE
0e30MacHOCTH
Brruucnenus 00bEMOB ra3oB 1o

34 ABHEHUIO PEaKI[MN Ha OCHOBE 3aKOHA bubmmorexa [JOK
YDABHEHITIO peietin 1 12.01.2024 | https://m.edso0.ru/ffod5708
00BEMHBIX OTHOIIICHUH Ta30B

35 ®du3nuecKue 1 XMMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJBI 17.01.2024 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 00 bubnuoteka [JOK
WHJIUKATOpax 19.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. Hacbie e

37 u HI::H:CIIfI peH?LIEHZCT;O Bl S bubmmorexa [JOK

m PacTBOpEL 24.01.2024 | hitps://m.edsoo.ru/ffod5b40
MaccoBast 10JIs BEIIECTBA B paCTBOPE
[IpakTuueckas pabora Ne 5 o teme

38 «IIpuroToBieHne pacTBOPOB C bubnmoreka [JOK
omnpenenEHHON MacCCOBOM JTOJIeH 26.01.2024 | https://m.edsoo.ru/ff0d5eba
PacCTBOPEHHOTO BEMIECTBA»

39 KonTtponbhas padora Ne2 o reme bub6nuorexa [IOK
«Kucnopon. Bogopon. Boga» 31.01.2024 | https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KIaccupUKaIUs, bu6mmoreka [JOK
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HOMEHKJIaTypa 02.02.2024 | https://m.edsoo.ru/ff0d664e
[Tomy4yenue 1 XUMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorexa HOK
’ P 07.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHHUS: COCTaB, KJIaCCU(PUKAIIHS, bubmuorexa [JOK
HOMEHKJIATypa 09.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [TomyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHUI 14.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa 16.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCIIOT 21.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCOéIf nlim q)eHm{ XI/IMI/I‘IZ(I::)KI/IG bubmmorexa [JOK
y Y ’ 26.02.2024 | https://m.eds00.ru/00ad9474
CBOICTBA
[Tpaktuyeckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnunorexa [JOK
«OCHOBHBIE KJTaCChl HEOPTAaHUUECKHUX 28.02.2024 | https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
48 ['eneTnueckasi CBA3b MEXIY KJIACCAMU bubnunorexa [JOK
HEOPraHUYECKUX COETMHEHUI 01.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HaHUU 06.03.2024 | https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 o teme
50 "OCHOBHBIE KJIACChI HEOPTaHUYECKUX bubmorexa HOK
. P 13.03.2024 | https://m.edsoo.ru/00ad9ela
COCTUHEHUI
51 [TepBble MOMBITKU KJIACCU(PUKALTUU bub6nuorexa [IOK
XUMUYECKHX AeMeHTOB. [loHsaTne o 15.03.2024 | https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

Irpynmax CXOJHbIX 3JICMCHTOB

Ilepronnueckuii 3aKOH U

52 [Tepuoanueckast cucteMa XUMHUYECKUX bubmmorexa [JOK
pHOA 20.03.2024 | https://m.edsoo.ru/00ada52c
sanemenToB /I. 1. Menjaeneera
53 [Tepuosl, TpymIbl, MO TITTBI bubmmorexa [JOK
PHOABL TPYIIEL HOMPY 22.03.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
snaep. M3oTomsl 03.04.2024 | https://m.edsoo.ru/00ada342
CrtpoeHue JIeKTPOHHBIX 000JI0UeK
55 aToMOB 3JieMeHTOB Ileproauueckoit bubmorera [JOK
proA 05.04.2024 | https://m.edsoo.ru/00adaébc
cucremsl J. 1. MeHnaeneeBa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA MO €ro MOJIOKEHUIO B bubnuorexa [JOK
ITepuoanueckoii cucreme /1. U. 10.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTHS HAyKH U npakTuku. 1. W. bubnnoreka [JOK
MenneneeB — yu€HbIi, IeAaror u 12.04.2024 | https://m.edsoo.ru/00ada96e
rpaXkIaHUH
58 DIIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnuoteka [JOK
XUMUYECKHUX IJIEMEHTOB 17.04.2024 | https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsi3b bubmmorexa [JOK
19.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMu4eckas bubnuorexa [IOK
CBSI3b 24.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HeMoaspHas XUMUYECKas bubnnorexa [JOK
CBSI3b 26.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCTICHUS bubnmuotexa [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

03.05.2024 | https://m.edsoo.ru/00adae28

63 OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakiuu 08.05.2024 | https://m.edso0.ru/00adb076

bubmuorexa [JOK
o4 OKHCIHTEIIN 1 BOCCTAHOBHTCIIH 1 10.05.2024 https://m.edso;.I ru/00adb076

Kontpoinbnas padota Ne4 o teme

65 «Ctpoenne atoMa. XuUMHUUYECKast 1 bubmmorexa [JOK
CBS3En 15.05.2024 | https://m.edsoo.ru/00adb486

66 O0o001IeHe U CHCTeMAaTH3 AN 1 bubmmoreka [JOK
3HAHUHN 17.05.2024 | https://m.edsoo.ru/00adb33c

67 O06o001IeHre U CUCTEMaTH3aIs 1 bubmuoreka [JOK
3HAHUHN 22.05.2024 | https://m.edsoo.ru/00ad9ch2
8 | Viroromas xorporbrias padora ! 20052024 | namimemeonmoisics
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https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTunyeckue
n/n Bcero H3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Tepuonuueckuii 3aKoH.
IIepunonnueckas cucrema
1 XUMHYECKUX 3eMeHTOB J[. 1 1 bubmmorexa [JOK
T 01.09.2023 | https://m.edsoo.ru/00adb59e
MenpeneeBa. MUHCTpyKTax 1o
TEeXHHUKE 0€30MacHOCTH
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XMMUYECKUX IJIEMEHTOB 1 bubmmorexa [JOK
< 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKHUX BEIECTB 08.09.2023 | https://m.edsoo.ru/00adb7e2
4 Buapl xumMuueckoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPUCTAININYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 I1 0 i 1 1
«IToBTOpEHUE U yriTyOIeHNe 3HAHUHA 15.09.2023
OCHOBHBIX Pa3/elIOB Kypca 8 Kiacca»
6 Krnaccudukanus XuMuueckux 1 bubnnoreka [JOK
peakIuii Mo pa3IuYHBIM NMPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
7 eakuu. [ToHsITHE O TOMOTE€HHBIX U 1 bubmmorexa [JOK
PEaIiH. 22.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHIX
3 IlonsaTne 0 XUMHYSCKOM 1 bu6mmoreka [JOK
paBHOBecuH. DAKTOPHI, BIUAIONINE 27.09.2023 | https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMHUYECKOU PEAKLIUU U

ITOJIOKCHHUEC XUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakiumn 29.09.2023 | https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON

10 nccorranuu. CHILHBIE U cl1a0ble bubmmnorexa [IOK
A HHat. 04.10.2023 | https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI

11 Honnrle ypaBHEHUS peakInn bubnmorexa [IOK

P peaxt 06.10.2023 | https://m.edsoo.ru/00add448
XHMUMHUYECKHE CBOMCTBA KUCIOT U

12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnoreka [JOK
00 3JIEKTPOJUTUYECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XUMHUYECKHE CBOMCTBA COJIEH B

13 CBETE IIPEICTABIECHUN 00 bubmmorexa [TOK

pea N 13.10.2023 | https://m.edsoo.ru/00add8b?2
AIEKTPOJUTUYECKON JUCCOLMAIITN
14 ITonsatue o ruapoIN3€E CONEH bubmmorexa [TOK
AP 18.10.2023 | https://m.edsoo.ru/00add9d4

15 O06o001IeHne U cCucTeMaTU3aIH bubnuoteka [JOK
3HAHUNA 20.10.2023 | https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.

16 «Pemenne KcrepuMeHTaTbHBIX bubnmoreka [JOK
3amau». IHCTPYKTax MO TEXHHUKE 25.10.2023 | https://m.edsoo.ru/00addbfa
0€30I1aCHOCTH
KontponsHast pabora Ne2 o reme

17 «DIIEeKTPOIUTHYECKAS TUCCOLIMALIS bubmnorexa [IOK

R a AT 27.10.2023 | https://m.edsoo.ru/00addecO

XHUMUYECKUE PEAKIIMU B PACTBOPAX)



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OO01mas xapakTeprCcTHKA TaJIOTCHOB.

18 XUMHYECKHE CBOMCTBA HA TIPUMEPE bubmoreia OK
PrMEp 08.11.2023 | https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XHMII/)IqecsH: CEOFICTBa MOJTyYeHue bubmorexa OK
> 1O ’ 10.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTuyeckas padora Ne 2 o Teme
20 «ITonmydeHnue consTHOM KUCTOTHI bubmorexa [IOK
YHCHH® COoD ’ 15.11.2023 | https://m.edsoo.ru/00ade348
M3Y4YCHHE € CBOMCTB)»
Brruncnenus no ypaBHEHUSM
21 XUMUYECKUX PEAKIIUHN, €CIIM OJUH U3 bubmorexa HOK
Peariuty, A 17.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
99 OO01as xapakTepuCcTHUKa SJIEMEHTOB bubnnoreka [JOK
VIA-rpyntbt 22.11.2023 | https://m.edsoo.ru/00ade64a
AnnorponHbie MOAU(UKAIIUY CEpPBI.
93 Haxoxnenue cepsl 1 €€ coeTMHEeHU I bubnmnorexa [JOK
B IIpUpoOJie. XMMUYECKHE CBOMCTBA 24.11.2023 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBomopo1, CTpOEHHUE, bubnuotexa [JOK
¢bu3nueckre U XuMUYeCcKre CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyeckue 1 XUMHUYECKUE bubmmorexa [OK
. 01.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIICHHOTO Crioco0a
26 TTOJTYYICHHUSI CEPHON KHUCITOTHI bubmorexa HOK
Y P ’ 06.12.2023 | https://m.edsoo.ru/00adec8a

XUMHUYECKOe 3arps3HeHNe
OKpY’Kalolllel cpeibl COeAMHEHUSIMU



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

cepsl

BrIuucienne MaccoBOil JOJIU BBIXO0/1a

bu6mmoreka [IOK

27
MPOAYKTa pEaKIuu 08.12.2023 | https://m.edsoo.ru/00adec8a
OO61as xapakTepucTHUKa 3JIEMEHTOB

28 VA-rpynmsl. A3or, bubnunoreka [HOK
pacrpocTpaHeHue B IPUPO/IE, 13.12.2023 | https://m.edsoo.ru/00adeeab
(du3nUecCKre U XUMUIECKIE CBOHCTBA
AMMuak, ero ¢puznueckue u

29 XUMHYECKHUE CBOICTBA, MOJIy4eHUE U bubmorexa HOK

> O 15.12.2023 | https://m.eds00.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 o Teme
30 «Ilonyyenre aMMuaka, U3y4eHHUE ero bubmorexa HOK
o 1Y 20.12.2023 | https://m.eds00.ru/00adf180
CBOMCTB»

31 A3OTHAas KUCIOTa, €€ (hu3ndecKue u bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA 22.12.2023 | https://m.edso00.ru/00adf306
Hcnonb30BaHrne HUTPATOB H COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 o0OpeHwuii. XuMuieckoe bubmorexa HOK
Y0P ) . 27.12.2023 | https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPY KaIoIIei cpebl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u

33 (poc:li))o pHasl KI/I?J'I((l))Ta ®(b1§3ﬂ(t{e)cxne " bubmmorexa [OK

P . 29.12.2023 | https:/m.edsoo.ru/00adf68a
XUMHYECKHUE CBOICTBA, MOIy4YeHHE
Ucnonbs3oBanue dpocdaTos B
KadecTBE MUHEPATBHBIX YIA0OPECHUH.
34 3arpssHeHne IPUPOIHOI CpeIbl bubmmorexa LOK
P P P 10.01.2024 | https://m.edsoo.ru/00adfc20

¢docharamu. MHCTpYKTaXK 110
TEXHUKE 0€30MaCHOCTH



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

Yraepon, paclipocTpaHEHHE B

35 npupojie, GU3NIeCKue 1 XUMHICCKHE bubmmorexa [JOK
PUPOAS. 12.01.2024 | https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunel yraepojaa, ux pusndeckue u
36 XUMHYECKHUE CBOMCTBA. bubmuoreka [JOK
DKoJoru4eckue npooIemsl, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHaoM yrieposa (IV)
37 VYronbHast KUCIOTa U €€ CoNn bubmmorexa [JOK
19.01.2024 | https://m.edsoo.ru/00ae006c
[IpaxTuueckas padbora Ne 4 o Teme
38 "[losyyeHne yriekucioro rasa. bubnuoreka [IOK
KauecTBeHHas peakius Ha KapOoHaT- 24.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHavyaIbHBIE TOHATHS 00
39 OpPraHUYECKUX BEIECTBAX KaK O bubmorexa HOK
P B 26.01.2024 | https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoaa
40 Kpemuuii u ero coequHeHus bubmorexa HOK
P A 31.01.2024 | https://m.edsoo.ru/00ae080a
ITpakTruueckas pabora Ne 5.
41 Pemrenue skciepuMeHTaNbHBIX 33724 bubnunorexa [JOK
1o TeMe «Baxuelime HemeTauibl U 02.02.2024 | https://m.edso0.ru/00ae0bf2
UX COCIUHEHHUS
KontponbHast pabota Ne3 o reme
42 «BaxxHelme HeMeTaulbl U UX bubmorexa HOK
07.02.2024 | https://m.edsoo.ru/00ae0el8
COCJTMHCHH S
OO6mrast xapakTepucTHUKa
43 XI/I;IHI/I%CKEX 3J1§MeHTOB — bubmorexa HOK
09.02.2024 | https://m.edsoo.ru/00ae103e

MeTaJUI0B. MeTaindecKas CBsI3b U



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

MeTaJuIMuecKasi KpucTauinueckas
pemérka. @u3nyeckKue CBOMCTBA
METaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIIEKTPOXUMHUYECKHUH DA, bubmorexa [IOK
P . b 14.02.2024 | https://m.edso00.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObI MOTYYSHHS
MetaiuioB. CriaBbel. Beraucienus mo
45 ABHEHMSIM XMMHUYECKUX PEaKIUi bubmorexa HOK
b Pealtiit, 16.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEarceHTOB COJCPIKUT
puMecH
46 [TonsiTHE O KOPPO3UU METAIIIIOB bubmorera [JOK
pp 21.02.2024 | https://m.edso0o.ru/00ael278
bubmuorexa [JOK
47
[Henorsie MeTam et 26.02.2024 | https://m.edsoo.ru/00ael4b2
48 Okcuabl ¥ THAPOKCUBI HATPUS U bubnmnorexa [JOK
KaJus 28.02.2024 | https://m.edsoo.ru/00ael4b2
49 [Iler0uHO3EMENBHBIE METAJUIBI — bubnnorexka [JOK
KaJablIM¥ U MarHui 01.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxxueiinme coeTMHEHNS KaIbIIHs bubmmorera [TOK
A t 06.03.2024 | https://m.edsoo.ru/00ael15e8
51 O06o001IeHre 1 CUCTEMaTH3 A
3HAHUI 13.03.2024
59 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHUS 15.03.2024 | https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XécTKkoCcTh BOJBI M METOJHI &€ bubmorexa HOK
A A 20.03.2024 | https://m.edsoo.ru/00aelae8

yCTpaHeHHs"



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

bubmuorexa [JOK

>4 Admomuil 22.03.2024 | https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHJIA U bubnuoreka [IOK
TUAPOKCH]IA 03.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 AKeneso 05.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJIH Keje3a bubmuoreka [JOK
(IT) u xene3a (II) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CUCTEMATU3ALIIHS
3HAHUH 12.04.2024
[IpaxTnueckas padora Ne 7.
59 Pemrenne skcnepuMeHTANBHBIX 3a7a4 bubnnorexa [JOK
o Teme «BakHelnre MeTallIbl U BX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COCIUHCHHMS
Brruncnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIIHid, €CJIN OJIUH U3
60 peareHToB J1aH B U30BbITKE WU bubnnoreka [JOK
COJIEPKUT NpUMecH. Brruncnenus 19.04.2024 | https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIXOJa MPOAYKTa
peakuuu
61 O06o001meHre U CHCTEMAaTH3aIIHS
3HAHUUI 24.04.2024
KonTponbnas padota Ne4 o teme
62 «Bakueime MeTaIbl ¥ UX 96.04.2024
COEIMHEHH S
63 BemectBa u Mmarepuassl B bu6mmoreka [JOK
IIOBCEIHEBHON KU3HU YEJIOBEKA 03.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bub6nuorexa [IOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

OKPYKArOIIeH CPeIbl 08.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perienun 1 bubnuoreka [IOK

HKOJIOTHYECKUX MPOOIIeM 10.05.2024 | https://m.edsoo.ru/00ae4270
66 O06001IcHNEe U CHCTEMATH3aLIHS 1 bubmuorexa [JOK

3HAHUU 15.05.2024 | https://m.edsoo.ru/00ae0d0a
67 O06001IeHNe U CUCTEMATU3AIIHS 1 bubmuoreka [JOK

3HaHUI 17.05.2024 | https://m.edsoo.ru/00adb33c
o8 Mrorosas KouTpobias padota 1 24.05.2024 fﬁfffﬁffﬁf r(L)J/I(<)Oad90b2
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Xumus. 8 knace: yaeonuk/O.C. INabpuensa. — 7-e uz., ucnp. — M.: JIpoda, 2018

Xumus. 9 knacc: yueonuk/O.C. ['abpuenss. — 7-e uzn., uctp. — M.: JIpoda, 2019

METOANYECKHUE MATEPUAJIBI JISA YUUTEJA

[Mabpuensn, O. C. Meroandeckoe nocoodue k yueonuky O. C. ['abpuensina
«Xumust». 8 knace / O. C. I'abpuensa. — M. : [Ipoda, 2022

I"abpuensu O. C., Bocko6oiinukona H. I1., flmrykoBa A. B. HactonbHas kaura
yuuTens. Xumus. 8 KiI.: Metonuueckoe nocodue. - M.: [lpoda, 2021.

[Mabpuensu, O. C. Meroauueckoe nocoodue k yueonuky O. C. 'aGpuensHa

«Xumusy. 9 knacc / O. C. T'abpuensn. — M. : lpoda, 2022

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://hvsh.ru/



MNPUJIOXKXEHUE
HNTorosasi KOHTPOJIbHAS PadoTa M0 XUMHHU
8 KIiacc
Bapuanrt 1

1. IlpenmeTom U3yueHUs: XUMHHU SIBIISIFOTCS BELIECTBA.

1.1. BHuMartenbHO paccCMOTPUTE MPEIOKEHHBIE PUCYHKHU. Y KaXKUTE HOMEP PUCYHKA,
Ha KOTOPOM U300paxE&H OOBEKT, colaepKalluid HWHAUBUAYyAIbHOE XUMHUYECKOE
BEILECTBO.

CXATbIV BO3IYX &
CXATbIV BO3AYX
CXATbIN BO3OYX =

Puc. 1 Puc. 2

WupuBuayanbHOE XUMHUYECKOE BEIIECTBO

COJIEPKUTCS B 00bEKTE, U300paKEHHOM Ha PUCYHKE:

1.2. Kakue BemniecTBa comepikarcs B 00beKTax, N300paKEHHBIX HA OCTALHBIX PUCYHKAX?
ITpusenure no OJTHOMY npumepy.

JU71st KaKI0TO BEMIECTBA YKXKHUTE €r0 XUMHUECKOE Ha3BaHHE U POPMYITy.

Puc. 1: (Ha3BaHUE) (popmymna).
Puc. 2: (Ha3BaHme) (bopmymna).
Puc. 3: (Ha3BaHUE) (popmymna).

2. IlpeBpamieHne OJHUX BEIIECTB B IPYTHE HA3BIBACTCS XUMUIECKON pEaKIuei.
2.1. U3 mpeacTaBiaeHHbIX HIKE PUCYHKOB BBIOEpUTE TOT, HA KOTOPOM M300pakeHO
MIPOTEKAHNE XUMUYECKON PEaKIUU.

f//

Puc. 1

[IpoTexanrne XUMHUYECKON pPeakuy N300pakeHO Ha PUCYHKE:
OObscHute cienaHHblii Bamu BbIOOp:




2.2. Ykaxwure oaun JIFOBOU nipu3Hak npoTeKaHusi TOM XUMUYECKOU pEeaKIIUU:

3. B Tabnuiie npuBeeHbl HA3BaHUS U XUMUYECKHE (OPMYIIbl HEKOTOPBIX ra3000pa3HbIX
BELIECTB.

Ne HasBaHne BemecTBa ®opmy.1a Mosipmast macca,
I/MOJIb
1 Anvmvuax NH;
2 XitopoBoaopon HC1
3 Vrmexkucoeni ra3 CO,

3.1. Ucnonb3ys npennoxxeHHble BaM cripaBoYHbIe MaTepuaibl, BBIYUCIUTE MOJISPHBIE MAaCChI
Ka)KJIOTO U3 ra30B U 3alUIINTE MOJyUYCHHbIC JaHHBIC B TAOIHILY.

3.2. B BamieM pacnopsbkeHUU uMeeTcs myctast koioa. Kakum u3 npuBeéHHBIX B Ta0iulie
ra30B CIEAyeT HAIOJIHUTH ATy KOJIOY, 9TOOBI €€ Macca OblIa MaKCUMaTbHOU? YKaXUTE
HOMED BEIIECTBA.

Otser: ____

OOBsicHUTE CBOI BBIOOD:

4. Jlanb! 1Ba xuMuueckux daemMenta: A u b. 3BecTHO, 4TO B aTOME 371IeMEHTa A COAEPKUTCS
7 IPOTOHOB, a B aToMe 3J1eMeHTa b — 13 35ekTpoHoB.

4.1. Ucnonb3ys [lepuonnyeckyto cucreMy xumuueckux aieMentos .M. Menneneesa,
OIIPEAEINTE XUMUYECKHUE 2TIEMEHTHI A U b.

4.2. Ykaxurte HOMep nepuoja u HoMmep rpyiisl B [leproaudeckoii cucteMe XUMHUYECKUX
anemeHToB J[.M1. MeHeneeBa, B KOTOPBIX PACIIOJIOKEH KayKIbIA JJIIEMEHT.

4.3. YcraHOBUTE, METAIJIOM UJIM HEMETAJUIOM SIBJISIFOTCS] IIPOCTHIE BEIIECTBA, 0Opa30BaHHbIE
9TUMHU XUMUYECKUMHU JIEMEHTAMU.

4.4. CoctaBbTe (hOpMYIIBI BBICIIUX OKCUIOB, KOTOpBIE 00pa3ytoT 35eMeHTsl A U b.

OTBeThI 3aNUIINTE B TAOIUILY.

Hasganne Homep Meramn @opMya
DneMeHT XHMHIeCKOro I BEICIIIETO
3IIEMEHTA nepHuoaa TPYIIIBI HeMeTall OKCHJIA
A
b

5. Bocbmuknaccuuna FOmns Beinuna 3a 3aBrpakom 200 1 coka 4EpHON CMOPOAMHBI.
5.1. Ucnonb3ys naHHble NPUBEAEHHON HUXKE TaOJIULIbI, ONPEEINTE, KAKYI0 MacCy yIJe€BOI0B
IIOJIyYHJI TIPY 3TOM OPraHU3M JeByIIKH. OTBET NOATBEPANUTE PACUETOM.

Conep:xaHnue yriieBoj0B B HEKOTOPBIX COKaX

- YépHo- - - -
Cor JINIMOHHBIH P .. | AnenbcHHOBEIN | I'panaToblii | CIHBOBBIIL
CMOPOIIHOBEIIT
MaccoBasi 1015 - - o
Ao 25 7.0 12.8 14,5 16.1
VIJ1eBOI0B, %

Pemenne:




OTBerT:

5.2. Kakyto noito cyrouHoi ¢pusnonorunueckoir Hopmsl (400 r) cocraBisier noTpeOnéHHOe
Oneit konmuuecTBO yrieBogoB? OTBET MOATBEPANUTE PACUETOM.

Pemenue:

OTBeT:

6. Umeetcst crenyronuii mepeueHb XMMUUECKUX BEIIECTB: BOJIOPO/I, CEpa, CEPOBOIOPOI,
THIPOKCHJI HATPHUSI, CEPHASI KHCIIOTa, CyIb(haT HATpus, Boja. MICIonb3yst 3TOT MepeyueHb,
BBLIIOJIHUTE 3aJaHUs

6.1-6.5.

6.1. Hanummre xumudeckue Gopmysabl KaKA0ro U3 YKa3aHHBIX BEIIECTB.
Bonopon — . Cepa — . CepoBogopon —

I'mapokcun Hatpus — . Cepnas kucnoTa —

Cynbtat Hatpus — . Boga -

6.2. Kakoe 13 BenIeCTB, YIIOMUHAEMBIX B IIEPEUHE, COOTBETCTBYET CIEAYIOLIEMY ONMCAHHUIO:
«Xpynkoe geugecmeo Hcénmozo yeema, HepacmeopumMoe 8 600e, Ho XOpouLo pacmeopumoe

8 Op2AHUYECKUX PACMBOpUMENIAX, Hanpumep 8 ckunuoape»?

Otser:

6.3. U3 nannoro nepeuns Beioepute JIOBOE CJIOXKHOE BemiectBo (KpoMe BOJBI).
3anummTe ero

XUMHUYECKYIO (DOPMYITy M YKQKUTE, K KAKOMY KJIACCY HEOPTaHUUYECKUX COSAMHEHU OHO
OTHOCHUTCH.

BentectBo — . Kimacc coenunenuit —

6.4. 13 npuBenénnoro nepeuns BemectB Beioepute JIKOBOE coenunenue, cocrosiee u3
aTOMOB

TPEX snemenToB. Brrunciute MacCOBYIO JOJIFO KUCIOPO/A B 3TOM COCIUHEHHH.
BemectBo —

Pemenue:

Otser:
6.5. Beruncnure maccy 0,25 Moib cepoBoIopoa.
Pemenue:

Otser:

7. Hwxe naHbl onycaHus BYX XUMHUECKHUX MPEBPAIICHUH C yYaCTHEM BEIECTB, IEPEUCHb
KOTOPBIX ObLT MPUBEAEH B 3a/1aHUU 6:

(1) Bogopon + cepa — cepoBOJIOPO/I;

(2) rugpokcu HaTpUs + cepHasi KUCIoTa — CcyibdaT HaTpus + Boja.

7.1. CocTaBbTe ypaBHEHUS YKa3aHHBIX PEAKIIUMA, UCTIONB3YSI XUMUYECKHE ()OPMYJIbI BEIIECTB
u3 . 6.1.

(1)

(2)

7.2. B 3aBUCHMOCTH OT YMCJIa U COCTaBa BEIIECTB, BCTYIMAIONIUX B XUMHUYECKYIO PEAKIIHUIO0
1 00pa3yIomuXcs B pe3yibTaTe He€, pa3inyaroT Peakiluyi COeAMHEHU, Pa3JIoKeHUs,
3ameneHus 1 oomena. Beioepure JIKOBYIO peakmuto (1) unu (2) u ykaxure e€ THIl.
Peakums:

Tun —




OOBsiCHATE CBOI OTBET:

7.3. I3 npubopoB, n300pakEHHBIX HA PUCYHKAX, BEIOEPHUTE TOT, C IOMOIIBIO KOTOPOTO
MO’KHO BBIJICJIUTh CyJIb(aT HATPUSI U3 €ro BOJHOI'O pacTBOPA.

duasTpyemas
CMCCh

BOPOHKA

¢HIETpaT

Puc. 1 Puc. 2
Brigenuts cynbhat HaTpUs U3 €ro BOJHOTO PACTBOPA MOYKHO € TTIOMOIIBIO TprOOpa,
M300paXEHHOTO HA PUCYHKE:
Kaxkoit meTon pasneneHust BEECTB MPU 3TOM UCTIOIb3YyeTCs?
OTBeT: METON ;
[Touemy mpubOp, N300pKEHHBIN HA IPYTOM PUCYHKE, HE MOXKET OBITh HCITOJIb30BAH IS
BbIJIETICHUS CyJb(aTa HaTPHs U3 €ro BOJHOTO pacTBopa?
OObscHEHUE:

8. YcraHOBHTE COOTBETCTBHE MEX/Y Ha3BAaHHEM XMMUYECKOTO BEIIECTBA U 00JIACTHIO €T0
npuMeHeHus. K Kax1oMy 3JeMEeHTY IIEpBOTo CTOJI0IIa TOJ0EPUTE COOTBETCTBYIOIIHIA
AJIEMEHT U3 BTOPOTO CTOIOIIA.

HA3BAHUWE BEHIECTBA OBJIACTb IPUMEHEHU A

A) xene3o 1) 5KMJKOCTB AJIS TIOJIMBA CENTbCKOXO3SHCTBEHHBIX KYJIbTYP

b) runpokcun kanprus 2) ra3 asns BO30YKAECHUsI IbIXaTeJIbHOTO [IEHTpa Npu
oOMOpoKax

B) Bona 3) OCHOBHOM KOHCTPYKIIMOHHBIA METaJlJI MHOTHX
oTpaciieil IPOMBIIUIEHHOCTH

I') ammuax 4) peakTHB Ha yIJIEKUCIIbIN ra3

5) TyromiaaBKuUi METaI JIs H3TOTOBJICHUS HUTEH
HaKaJIMBaHUS B OCBETUTEIBHBIX TPUOOpax

3anuuuTe B Ta0IMIly BEIOpaHHbBIE U(PHI 10 COOTBETCTBYIOLUIUMH OyKBAMHU.
Ortser:

A |b B |T

9. 13 npuBea€HHOrO crricka BbIOEpUTE BEpHBIE CYXKICHUS O IPAaBUIIAaX IMOBEICHUS B
XUMHYECKOH JIabopaTOpHH U 00palleHns ¢ XMMUYECKMMU BellecTBaMHU B ObITy. B oTBeTe
3anuIuTe HUQPHI, M0 KOTOPHIMU OHH yKa3aHbl. (B 3aganun MoxeT ObITh HECKOJIBKO
BEPHBIX CYXJIEHUH.)

1) ITpotyKThl HETIOJIHOTO CrOPaHUs TOIUIMBA B aBTOMOOMJIHOM JBHUTraTesie OTPUIATEIbHO



BIIUSIIOT HA COCTOSIHUE OKPY KAIOIIEeH CPEeIbl.

2) denuTenbHasi BOPOHKA UCIIOJIB3YETCS B JIAOOPATOPUU JIJIsl pa3/ICTICHHSI IBYX
HECMEIINBAIOIINUXCS KUKOCTEH.

3) s nepeMeniuBanusi IpUTrOTOBICHHOTO PacTBOPA JIOMYCTUMO UCIIOIB30BATh UMEIOITUECS
Ha CTOJI€ KaHIIeJSIPCKUE MPUHAUICKHOCTH (KapaHalll, pydKy, TUHEHKY).

4) 3aropesiuiicss OSH3WH TyIIAT BOJIOH.

Otger:

HToroBasi KOHTpPOJIbHAsI padoTa M0 XUMHHU
& Ki1acc

Bapuanr 2

1. IlpenqmeToM U3y4eHUS] XUMHUH SIBJISIFOTCSI BEILIECTBA.
1.1. BHUMaTeNbHO pacCCMOTPUTE MPEAIOKEHHBIC PUCYHKHU. Y K&KUTE HOMEP PUCYHKA, Ha
KOTOPOM H300pak€H 00BEKT, COAEpKALIMNA UHIUBUYaIbHOE XUMHUYECKOE BEILECTBO.

................

CONMb.

+ MenKas«

Pruc. 1 Puc. 2 Prc. 3

NunuBuayaipHOE XUMHYECKOE BEIIECTBO CONCPIKHUTCS B 00BEKTE, N300paKEHHOM Ha
pUCYHKE:

1.2. Kakue BerecTBa cojieparcsi B 00beKTax, n300pakEHHBIX HA OCTAILHBIX pUCYHKaX?
[Ipusenure no OAHOMY npumepy.

JI71st Ka)0ro BEIIECTBA YKAKUTE €r0 XMMHUYECKOE Ha3BaHue U (PopMyIy.

Puc. 1: (Ha3BaHUE) (popmymna).
Puc. 2: (Ha3BaHme) (bopmymna).
Puc. 3: (Ha3BaHUE) (popmymna).

2. IlpeBpamieHne OJHUX BEIIECTB B IPYTHE HA3BIBACTCS XUMUIECKON peaKITuei.

2.1. VI3 npencTaBieHHBIX HUXKE PENPOAYKIIMNA KAPTUH BBIJAIOLIETOCS PyCCKOTO XY I0KHUKA-
nepensuwxkHuka .M. [Ipsaumnnkosa (1840 — 1894) BeiOepute Ty, Ha KOTOPOH N300paXeHO
IIPOTEKAaHNE XMMHUYECKOM pEeaKLnu.



«IIpsxa» «7KecToKHe poMaHChD)

[Iporexkanne XMMHYECKOHN peakiny N300pakKeHO Ha PUCYHKE:
OO0bscHuTe caenanublii Bamu BBIOOD:

2.2. Yxaxwure onuH JIIOBOU npusHak npoTekaHusi ’TOM XUMUYECKON peakuu:

3. B Tabnuiie mpuBeeHbl Ha3BaHUS U XUMUYECKHE (POPMYJITBI HEKOTOPBIX ra3000pa3HbIX
BEILECTB.

Ne HasBaHue BelecTBa dopmy.aa Moasipnast Macca,
/MOJIb
1 Temmit He
2 Ceposomopon H,S
3 AMMHAK NH;

3.1. Ucnonb3ys npeanoxxeHHbie Bam cripaBouHble MaTepuabl, BEBIYUCIUTE MOJIIPHBIE MACChI
K)KJIOTO M3 Ta30B U 3AIUIIINATE TOJyUYECHHBIC JaHHBIC B TAOJHILY.

3.2. Kaxkoii u3 npuBeAEHHBIX B TaOJIHIIE Ta30B THKENEE BO3AyXa, IOATOMY MU yTeUKe U3
pesepByapa Oyaet crenutbes mo 3emiie? (CpenHsst MOJsipHasi Macca Bo3lyxa paBHa 29
I/MOJIb.)

YKaxuTe HOMEp BEIIECTBA.

OrBer:

OObsicHuTE CBOI BHIOOD:

4. Jlansl ABa XUMUYecKHX sneMeHTa: A u b. M3BecTHO, UTO B aToMe 31ieMeHTa A COAECPKUTCS
12 nmpoTOHOB, a B aToMe d7eMeHTa b — mpoTOHOB B JiBa pa3a MEHBIIIE.

4.1. Ucnons3ys [lepunonnueckyro cucremy xumudeckux snementoB /.M. Menaeneesa,
ONPEACIINTE XUMUYECKHUE IeMEHTHI A U b.

4.2. Ykaxute HOMEp nepuoja u Homep rpynisl B [leproguyeckoit cucteMe XMMHUYECKUX
anemeHnToB J[.M. MenaeneeBa, B KOTOPBIX PACHOI0XKEH KAXKIbIA SJIEMEHT.

4.3. YcTraHOBUTE, METAIIOM UM HEMETAJIOM SIBIISIFOTCS IIPOCTHIE BEIIECTBA, 00pa30BaHHbBIE
ATUMHU XUMUYECKUMHU JIEMEHTaMU.

4.4. CoctaBbTe (hOpPMYIIBI BBICIITUX OKCHIOB, KOTOpPBIE 00pa3yroT 2neMeHThl A U b.

OTBeTHI 3aNUIINTE B TAOJIHILY.



Hazganne Homep Metann @opMmyTa
Jn1eMeHT XHMHYECKOTO HTH BEICIIIETO
3IIeMEHTa nepHoaa IPYIIIBI HeMeTalll OKCHJa

A

5. Bocemuknaccuuna ["ans chena 3a waem 80 r 3edupa.
5.1. Ucnonb3yst JaHHBIE IPUBEAEHHON HUYKE TaOIMIIBI, OIIPEIEIUTE, KAKYI0 MacCy yIieBO/I0B
MOJIY4UJI IIPU ATOM OpPraHu3M JIeByHIKH. OTBET MOJATBEPAUTE PACUETOM.

Conep:kaHue HEKOTOPBIX KOMIIOHEHTOB B 3edupe

KommonenT Bona Benxu JKupe VYrnepomasl
MaccoBas
o 20,0 0.8 ClIe Il 78.5
noad, %o
Pemenue:

Ortger:

5.2. Kakyto nomto cytouHoit ¢usnonoruueckoit Hopmsl (400 1) coctaBnsieT noTpebaéHHoe
l"aneii komuuecTBO yrieBoaoB? OTBET MOATBEPAUTE PACUETOM.

Pemenue:

Ortser:

6. meercs cnenyromuii mepeueHb XUMHUUECKUX BEIIECTB: MarHuii, KUCIOPO/I, OKCHT
Marsus,

CyJb(UT HATpUs, XJOPOBOJAOPO, XJI0opua HaTpusi, okcun cepsl(IV), Bona. Mcnonb3ys 3ToT
nepeveHb, BHIOIHUTE 3a1aHus 6.1-6.5.

6.1. Hanummre xumudeckue Gpopmybl KaXKI0ro U3 YKa3aHHbBIX BEIECTB.

Maruuii — . Kucnopon — . Oxcun maraus —
Cynbsdur Hatpus — . XJIOpOBOAOPO —
Oxkcun cepri(I1V) — . XJIopua HaTpus — . Bona —

6.2. Kakoe 13 BeneCcTB, YIIOMUHAEMBIX B IEPEUHE, COOTBETCTBYET CIEAYIOLIEMY OMUCAHUIO:
«l'a3 be3 yeema, 6Kyca u 3anaxa, He0OX0OUMbLLL 0151 ObIXAHUSL HCUBBIX OPSAHUIMOB» T
Otser:

6.3. 3 naunoro nepeuns seibepure JITIOBOM oxcnp (kpoMe Bojibl). 3alHIIUTE ero
XHUMHAYECKYIO (OPMYITY U YKQKHTE, K KAKOMY KJIACCY OKCHUIIOB (KUCIIOTHBIC, OCHOBHBIE,
amdoTepHbIe, HeCOJIe00pa3yIolre) OH OTHOCUTCS.

Oxkcup — . Kitacc oxcuioB —

6.4. 13 npuBeI€HHOTO TIEPEYHsI BEMIECTB BHIOEPUTE COCTMHEHHUE, COCTOSIICE U3 aTOMOB
TPEX anemenToB. BEIUHCINTE MACCOBYIO OO KHCIOPO/A B 3TOM COEIHHEHHUH.
BemectBo —

Pemenue:

Ortser:
6.5. Berunciure maccy 0,15 Moab okcraa MarHus.




Pemrenue:

Otger:

7. Huke maHbl OMMCAHUS JBYX XUMHUYECKUX MPEBPAIICHUH C y9acTHEM BEIIECTB, IEPeUeHb
KOTOPBIX ObLT MPUBEAEH B 3a/1aHUU 6:

(1) marauit + KMCIOPOJ — OKCUJ MarHus;

(2) cynbdut HaTpus + xjmopoBoAopoa (p-p) — Xiopua Hatpus + okcua cepri(IV) + Boaa.
7.1. CocraBbTe ypaBHEHUS YKa3aHHBIX PEAKIIMA, UCTIONb3Ysl XUMUUYECKHE (POPMYJIIbI BEIIECTB
n3m. 6.1.

1)

)

7.2. B 3aBUCUMOCTH OT YHCJIa M COCTaBa BEMIECTB, BCTYMAOIINX B XUMUYECKYIO PEAKIIHIO
1 00pa3yroIuxcs B pe3ysabTaTe He€, pa3InyaloT PEeakiui COSTUHEHNS, Pa3I0KEeHHUSI,
3amerienust u oomeHa. Beidbepure JIOBYIO peakumro (1) wmu (2) u ykaxure e€ THII.
Peakumsa:

Tum —

OOBsicHUTE CBOIl OTBET:

7.3. U3 mpubopoB, n300paxEHHBIX HA PUCYHKAX, BBIOEPUTE TOT, C IOMOIIBI0 KOTOPOTO
MO’KHO TIOJTYYUTh ra3000pa3ubiii okcu cepri(IV) mo peaknuu (2).

a

13

‘e

- ER = | — '_a e
Puc. 1 Puc. 2

Oxkcun cepri(1V) monmy4aroT Ha pUCYHKE:

Kak npaBunbHO JOMKeH OBITH PaclonokeH NPUEMHHK okcria cepbl(IV) — BBepx THOM Uiu
BHH3 JHOM?

Ortser: .

[Touemy npubop, U300paKEHHBIN HA IPYTOM PUCYHKE, HE MOXKET ObITh UCIIOJIb30BAH IS
nosrydeHus okcuaa cepoi(IV)?

OO0bscHeHue:

8. YcraHOBHTE COOTBETCTBHE MEXK/Y Ha3BaHHEM XMMHUYECKOTO BEIIECTBA U 00JIACTHIO €T
npuMeHeHus. K kaxIoMy 3JeMEeHTY IepBOro CTOJI01a OJ0EPUTE COOTBETCTBYOIIIHIA
AJIEMEHT U3 BTOPOTO CTONIOIIA.



HA3BAHME BEHIECTBA OBJIACTD ITPUMEHEHU A

A) anroMuHUM 1) *UIKOCTh JUIs TYLICHUS TTOKApOB

b) Bomopon 2) ra3 st o0ecreueHus JbIXaHus BOI0JIa30B

B) xnopoBoniopoa (pactop) 3) aJid TpaBlIEHUS METAIIIMYECKUX
MOBEPXHOCTEU

I') Bona 4) 5KOJIOTMYECKH YUCTOE TOIIMBO

5) B aBHAIIMK B COCTABE JIETKUX CILJIABOB
3anumuTe B Ta0HIy BEIOpaHHBIE IIUQPHI O] COOTBETCTBYIONTUMU OyKBaMHU.
OTtBeT:

A |b B |T

9. I3 npuBeAEHHOTO CMHCKa BBIOEPUTE BEPHBIE CYXKACHUS O TPAaBUJIaX MOBEICHUS B
XHUMHYECKOH

naboparopun U oOpaleHus: C XAMUYECKUMU BEIIeCTBaMU B ObITY. B oTBeTe 3anuimmTe
nudpsbl, MO KOTOPBIMU OHH YKa3aHbl. (B 3amannun MoKeT ObITh HECKOJIBKO BEPHBIX
CYXKJICHUI. )

1) ITpu paboTe ¢ mpenapaTaMu OBITOBOM XMMUH, COJIEPIKAIUMH KUCIOTHI WIIH IIEIOYH,
HEO0OXO0IUMO HCITOJIb30BAaTh PE3NHOBBIC TICPUYATKH.

2) l'epMeTHYHO yIakOBaHHBIE MOJIOYHBIE MPOAYKTHI MOXKHO XpPaHUTh HEOTPAaHUUYEHHOE
BpeM.

3) IIpu HarpeBaHuU TPOOUPKH C PACTBOPOM CIIEYET UCIOIB30BATh CHEIHATBHBIH
JIepKaTEeb.

4) B xumuueckoi 1a0opaTopuu NPOAYKTHI peaklid MOKHO MPoOOBaTh Ha BKYC.
OTtBeT:




HToroBasi KOHTpoJILHasI padoTa MO XUMHUH
9 kJtacc

Bapuanr 1

III BHE-EPH'I‘E AEd ERICKAIEIEAHHA, B KOTOPEIX FOBOPHTICA O HENels KaK XHMHTECEDM

JIEMEHTE.

1) Henezo pearmpyeT ¢ XIopoM.

2) Henezo GEICTpO PEABEET BO BIAKHOM EOSTVEE.

3) IlmprT ARISeTCH CEHIPEEM M18 DOTYISHHE Helesa

4) TemornobHn, comepEaIHA Fele3o, NepeHOCHT KECAOPOI.
5) B cocTas pEAaBYHHE] BEXOTHT HEelTe30.

JamAmATe HoMEpa BH‘EPHEEE[K OTEETOE.

OTEeT:

Ha nprEegéaroM pHCYHES H3I0OPAEEHEa MOJEIh ATOMA XHMATECEOTD NIEMeHTa.

o~ - -,

e
AN
* (@ )9

3anEmATe B TAQMHDY BelHIHHY 3apafa Afpa () aToMa XHMHETSCEOTC 3IeMeHTa,
MoJelbk EOTOpOoro H3oOpa®eHa HA PHCYHES, H HOMEp TPYIONH (Y ). B EOTOpoH 3TOT
MeMeHT pacnodoxed B [lepmogmgecko®  cHeTemes. (na zanEcE oTBETA
HCIOMEIYETE apabcEHe DHAPEL)

X T

OTReT:

PacmonoxnTe XEMATECERE 3MEMeHTE

1)cepa 2)xmop 3) docdop
B DOpAJEe YEeTHIEHHT HX 3IeETPOOTPHIATEIBHOCTH.

JanpmATe HOMEPA MITEMEHTOE B COOTEETCTEYHIMEM DOPATEE.

OTEeT:

VeTaHOBHTE COOTESTCTERE MeE Ty GopMyIoH coeIHHEHHS H CTENeHBN OEHCIEHHS
A430Ta B 3TOM COSTHHEHHH: E EARI0H DosHIHE, oboiHazennol OvERol., mogbepuTe
COOTESTCTEVIYE MO3HTHED, ol03HATeHEEYIC DR poH.

$OPMVJIA COETHHEHHS CTENEHB OKHCJIEHHT A30TA
A) HNO; 1) +1
B) N0 ) -3
B) NH; 3) 43
4) 45

JanHmATe B TAGAAOY EEIOpAHEEIe DHGPE ODoJ COOTESTCTEYIOIMHME GYVEBAMH.

A|lB|B

OTteeT:




Mz mpeqnoxeHHOTO NePeTHA BEIOSPHTE TBA BEIIECTEA ¢ HOHHOH CRAIRED.

1) CaO
2) BCl;
3} Br;
4) LN
5) H.S

JamEnmTe HOMEDA EHEPEH.EI{E.DC OTECTORB.

COTeeT:

III Kaxme B3 VIBEPAEICHHA EBCPHBI TUIA XAPAKTEPHCTHEH EaK MArHHE, Tak

H KpenMHEHg T

1) BmeKTPOHE! B ATOME PACHIOIOHEEHE] HA TPEX 3MEKTPOHHEIN CIIOAX.

2) CooOTBeTCTEVIOMES MPOCTOE BEIIECTEO CYIIECTEYET E BHAE JBYXATOMHELX
MOTELVIL

3) XnordecEHH 3IEMEHT OTHOCHTCA K METAIUIAM.

4) 3uaueHHe MEKTPOOTPHIATETEHOCTH MeHENIIe, TeM V Gocdopa.

5) XInMErTeckHH 3MeMeHT 00pazyeT BRICIOHE OKCHIE ¢ obmed doprymoi 30,

3aIHNIHTe HOMEPA BEIOPAHHELY OTBETOB.

OTBeT:

Hz mpenno#eHHOTO NEPETHA BEMIECTE BRIOEPHTE KHCIOTHEIR OKCHT H OCHOBAHHE.

1) Co
2) Mg(OH),
3) SO,
4) NaClo,
5) Al(OH);

JaIMIDHTe B IOIE OTESTA CHadala HOMED FEHCOIOTHOIO OECHIA. 4 3aTEM HOMED
OCHOBAHHA.

OtBeT:

Kaxme gBa BeImecTBa H3 OPETOEEHHOTD IIEPEYHA BCTVIIAKOT B PEaKITHIO

C OKCHIOM ATFMHEHHA?

1) Cu(OH)
2) HNO;
3) O

4) Be(OH),
5) Na0

3armMmIHTe HOMEpPA BEIOPAHHEDR OTBETOR.

OTBeT:




IZl VeTaHOBHTE COOTEETCTEHE MEETY PearHPVIOITHNMIT BEIMecTEAMH
H NPOZVETOM(-aMH) HX EBE3aHMOICHCTEHA. K KAKIOH IOIHUHH, 0003HaYeHHOH
OVEBOH. MOADEPHTE COOTEETCTEYIOMIYED IMIOHITHEY, 0003HATSHHYIO ITHGPOH.

PEATHPVIOIHE TIPOTVKT(BI)
BEHIECTBA BB.%IMD,EI;EfICTBHH
A) MgO + SO; — 1) — MgSO; + H,
B) Mg(OH), + H,S0, — 2) — MgSO, +H,0
Bj Iﬂg + Hg 504@335-] —# 3} — T&Ig&ﬂj
4} — Mg50; +H;
5} — I"-IgSC'.;

3anmemmTe B TAOMHIY BEIOpPAaHHEIE MHGPE! IO COOTEETCTEVEOLIHME OVEBAMH.

A|lB|B

OTEeT:

VCTAHOBHTE COOTBETCTBHE Me&Ty (GOpMyTofl BemecTBa H  PeareHTaMH,
C KOTOPEIMH 3TO BEIIeCTBO MOMET BCTYIIATE B PeaklfHID. K KAEIOH [IOIHITHH,

0D0O3HANCHHOH OVEBOH. MogOepHTe COOTECTCTEVIOIVED IIOZHITHID, 0003HATCHHYED

uHdpoii.

FOPMYJIIA BEIITECTBA PEATEHTHI
A)C 1) Cl,. H,SO, (koH1 )
B) ALO; 2) Mg, AgNO; (p-p)

B) CuCl, 3) KOH (p-p). HC1 (p-p)

4} N;_,_ K;SCH l':p—pj
3amummTe B TAOMHITY BEIOPAHHEIE MHGPEL IO COOTBETCTEYIOMHME OYKBAMH.

A|lB|B

OTeeT:

M3 mpelToKeHHOTO MepedYHs BHIOEPHTE JBE IApHl BEIECTB, MEXIY KOTOPEIMH
MPOTEKAET PEAKIHA 3aMEIIeHHA.

1) memezo W HHTpaT cepedpa

2) omcun cepsi(VI) # oxcHz enesa(IT)
3) okcun mMenH(Il) H CONAHAS KHCIOTA
4) amoMHHHAN H XI0p

5) HaTpHH H BOTA

JAIMIIHTE HOMEPA BEIOPAHHELX OTBETOE.

OTBET:




- VCTaHOBHTE COOTBETCTEHE ME#y DPEArHPVIONIHMH BelIECTBAMH H MPHIHAKOM

13

14

IPOTeKAOIIeH MeETY HHEMH PEAKITHH: K KAXTOH IIO3HITHH, 0003HAYeHHOH OVEBOH,
HOJ0EPHTE COOTEETCTEVIONMIYEIO TIOZHITHIO, 000IHAYEHHVEO THPOH.

PEATHPYIOIIHE BEINECTBA TTPIT3HAE FEARITIIA
A) FeCl; (p-p) e NaOH (p-p) 1) BemageHHe Deaoro ocagka
E') Fe50, '[:P"P} i BafNDB)l (P'p] 2} BEIMATEHHE OVPOT0O OCATEA
B) FeS u H;SO4(p-p) 3) BHIMaZeHHe Cepo-3eIEHOTO OCATEA

4) BEImenTeHHe Taza

3ammmTe B TAl/IHITY ERIOPAHHEE DTHQPE 0] COOTEETCTEVIOMHME OVEBAMH.

A|lB|B

OT1eeT:

BribepHTe aBa BellecTea, IPH NOIHOH THCCONHAMHE 1 MOIE KOTOPEIX 00pazyercd
2 MOJIb AHHOHOE.

1) mHTpar Marmm4
2) rHIpOKCHT OapHT
3) XTOpHI HATPHA
4) docdar Kamas
5) cymedaT HaTpHA

JansEnmITe HOMEDA BBIE‘PPE!BHLD{ OTECTOB.

OTReT:

BribepHTe JBA HCXOJHEIX BEIIECTEA, B3aHMOJEHCTEHIO KOTOPBIX COOTESTCTEVET
COEPAIIEHHOS HOHHOE VPABHEHHE PEaKITHH
f e N :
Ca™ +50;" =CaS0;

1) Ca0
2) Ca
3) CaCly
4) K,S0;
) H,SO;
6) SO,

3amHNIHTe HoMepa BEIOPAHHEIX OTBETOE.

OTReT:

VeTaHOBHTE COOTBETCTBHE MEEIY CXeMOH mpomecca, IIPOHCXOIAINErO
E OKHCIHTEIRHO-BOCCTAHOBHTEIEHOH PEAKITHH. H HAIBAHHEM 3TOTO IIPOLIECCA:
K Ka#goH IO3HOHH, 0003HAUeHHOH OVEBOH, mogdepHTe COOTBETCIBVIOIIVIO
NO3HIHEY, 0003HAYEHHYEO HHGPO.

CXEMA TTPOITECCA HA3SBAHHE ITPOLTECCA
A 5749 1) orHCIeHHE
B) H' —2H" 2) BOCCTaHOBISHHE

B) Crf —Cr”



3aHMmHTE B TAOMHIY BEIDPAHHEIE IHQPE D07 COOTBETCTEYVIOIIHME OVKBAMH.

AlbB|B

OTEeeT:

H3 nepedncIeHHEIX CYAICHHHE O IPABHIAX PADOTH ¢ BEMIECTBAMH B Ja00pPaTOpHH
H OBITY BEIOEpHTE BepHoe(-kle) cyaaerHe(-1).

1) X1op MOXEHO NOTYIATE TONBKC B EEITAEHOM MIEAdY.

2) IlpH DNpHTOTOBICHHH PAacTEOpPa EHCIOTH KOHIOEHTPHPOEAHHVID CEPHVIO
KHCJIOTY IPHIHBAKOT K BOJE.

3) IIpH HarpeBaHHH pacTBOpa MOPOOHPKY C© EHIKOCTBE) OEPHEAT CTPOTO
BEPTHEATEHO.

4) PaboTy ¢ eIKHMH BeIIeCTBAMH CIeIyeT IPOBOIHTE B PE3HHOBEIX IEPIATKAX.

3aIMImHTe B MoJIe OTBETA HoMep(a) BepHOro(-bX) CVAIEeHHA( -H).

OTeeT:

VCTAaHOBHTE COOTBETCTBHE MEA/IY JBYMH BEMIECTBAMH H PeakTHBOM, C TOMOIIBED
KOTOPOT0 MOAHO Pa3iHIHTE 3TH BEIIECTBA: K Ka#/0il MO3HIIHH, 0003HAYEeHHOH
OVKBOH, MoJ0epHTe COOTEETCTEVIOMVEIO OZHITHID, 000ZHAYEHHVED IHGpoi.

BEIIIECTBA PEAETHB
A) KClu K,SiO: 1) CuCl,
E:] K]{:'D_:HLi;_CDg 2) HC1
B) N2,50; 1 NaOH 3) MzO
4) K;PO.

3amHmmTe B TADIHITY BEIOPAHHEIE THGOPEL 0] COOTBETCTEVEOIIHMHE DVEBAMH.

A|B|B

OTEET;

Hutpar aMMOHHA (aMMHAYHAY CEIHTPA) — XHMHYeCKOe coemuHeHHe NILNO;,
COJb A30THOH FHCIOTEL. KOTOPOE HCIOMBIVETCA B KAMeCTEE A30THOTO VIOOPEHHA.

BermcmTe B [IPOINEHTAX MACCOEVHY JOMIED 430Ta B HHTPATE aMMOHHA. JammEnmHTe
m THCIO C TOMHOCTREY JO ITETRIN.

OTeeT: L.

IIpH nomKopMEAX OBOINHEIX H IBETOUHEN KYIRTYP B Do49ry BHocHTCA 200 r azota
Ha 100 »* BeMHCIHTE, CEOMBKO IPaMMOE AMMHASMHOH CeIHTPEL HAJO BHECTH
H3 32eMelbHEIH VUacToK [IIomameie 0 M°. 3aNHIMHTe HHCIO © TOYHOCTBED
JI0 TENELX.

OTReT: T.




Henomesys  MeTol  MEKTPOHHOTO — DajJaHCa.  paccTaBbTe  KoaddHIHeHTsI
B VPABHEHHH PeakilHH, CXeMa KOTOpoil
MnQ, + HBr — MnBr; + Bry + H,O
DHpﬂ,.‘-.T.f:J‘JIiTC OEHCIIHTEIE H BOCCTAHOBHTEE.

21 | HaHa cxema OpeBpAlIeHHEH:

Fe(NO;); — Fe(OH); — X ——s Fe,0;

Hamummire MOTEKYIApHEIE VPABHEHHA DEAKITHA, ¢ NOMOINBI KOTOPHIX MOMHO
OCYIIECTEHTE VEA3AHHEE NpeBpameHns [[na mepBoro NpeEpallleHHA COCTABETE
COKPAIIEHHOS HOHHOE YPAaEHeHHE PeaKlHH.

22 | Ilocne mpomycKaHHA 9epel PacTBOp THIAPOKCHIA HaTpHA 2,24 1 cepHHCTOTO rasa
(my.) momysme 252 r pacTEopa CVIR(HTA HaTpHA. BEMHCIHTE MACCOBYIO AOIIHO
COJH B MOTYIEHHOM PAcTEOPE.

HNTorosasi KOHTPOJIbHAS PadoTa M0 XUMHHU
9 xiacc

Bapuanr 2

1. CKONBKO 3JIEKTPOHOB HAXOJUTCS BO BHELIHEM 3JIEKTPOHHOM CJIO€ aTOMa, B AJIp€ KOTOPOTO
6 TPOTOHOB?

1)1
2) 2
3) 6
4) 4

2. CxeMa CTpOEHUs SIEKTPOHHBIX 000JI0UEK

@)))

2é 8e 3e
COOTBETCTBYET aTOMY XUMHYECKOTO JI€MEHTa
1) 2 nepuona lA rpymmbt
2) 2 mepuona 1A rpyrmst

3) 3 mepuona IIA rpymmsl



4) 3 mepuona IIA rpyrmmbl
3. Hanbonee cunbHbIMM HEMETaNNMYECKMM CBONCTBaMM obnagaet
1) asor
2) docdop
3) yriepon
4) xpeMHHIA

4, Bkaknx coeauHeHusX aToMbl asoTa M docdopa MMET OOMHAKOBYIO CTeneHb
oKkucneHuna?

1) NHsu PCls
2) NHs n CasP;
3) NO,u P,Os
4) NO u P,0s
5. Kaxkoii(-ue) Buj(bl) Xumuueckoii csa3u B okcue Gocdopa(V) u okcue TutHs?
1) B 00oMX BellecTBax KOBAJICHTHAs HEOJIAPHAs
2) B 00OMX BelIECTBaX KOBAJECHTHAS MOJIApHAs

3) KOBaJEHTHAs HEMOJISAPHAS M MOHHAS
4) KOBaJEHTHAs MOJSAPHAs U HOHHAS

6. KoBaneHTHOMN HeI'IOJ'IFIpHOIZ ABIIAETCA XMUMNYeCKad CBA3b B BeLLleCTBeE
1) ccl,
2) NaO
3) Fe

4 F

7. U3 npennoxeHHOro nepeyHs BeLecTs BbibepuTe KUCIOTY U COrb.

1) NaClOs 2) PHs 3) HF 4) CHq 5) KOH

3anuwuTe B norie oTBeTa cHavana HOMEpP KMCNOoThbl, a 3aTeM HOMep cpe,u,He|7| conwn.



8. PeaKLI,I/IVI coeHeHnd COOTBEeTCTBYET YpaBHEHUE
1) FeO+H,=Fe+H0
2) H.0 + Cl, = HCIO + HCI
3) P,0s + 3H,0 = 2HsPO,
4) CaO + 2HCI = CaCl, + H,0
9. Y cTaHOBUTE COOTBETCTBUE MCXKAY p€arupyromuMin BEHICCTBAMU U ITPU3HAKOM

MPOTEKAIOIIECH MEK/y HUMH PEaKIUU: K KaXI0H MO3UIIMH, 0003HAYeHHON OYKBOH,
nmoAOepUTE COOTBETCTBYIOIIYIO MO3UIHI0, 0003HAYCHHYIO (PO,

PEATMPYIOIINWE BEHIECTBA IIPU3HAK PEAKIINN
A) 1)
Kl u AgNO3 BBIJICIICHHE ra3a 0e3 3amaxa
B) 2)
Al u NaOH (p-p) BBIJICJICHHE ra3a ¢ 3armaxoM
B) 3)
HCI u Na>;SO3 BBINaJZICHHE O€I0ro ocaaka

4) BBITIAJICHUE KEITOTO OCaJKa

3anunwmnTe B Tabnumuy BbiOpaHHbIe UMdpbl NO4 COOTBETCTBYOLLMMN OyKBaMMU.

10. YcTaHoBUTE COOTBETCTBUE MeXxay ncxogHbiMn BewectBamMm U npoaykraMmuy peakunn.

HNCXO/JHbBIE BEIMECTBA HOPOAYKTDHI PEAKTINHU

A) H>SO4xom) + F& — (mpu HarpeBanun) 1) FeSO.;+ H>

B) H:SO4pass)+ Fe — 2) FeSO4+ H,0

B) H2SOu(pass) + FEO — 3) Fex(S04)3 + SO, + H,0
4) FeS+ SO, + H,0

3anuwunTte B Tabnuuy BbibpaHHbIe Lndpbl N04 COOTBETCTBYHOLLMMN ByKBaMMu.

11. W3 npepnoXeHHOro nepeyHsa BbibepuTe [Be nNapbl BELWECTB, MeXay KOTOpbiMU
npoTekaeT peakuumsi ooMeHa.

1) xsopua aMMOHHMS M HUTpAT cepebpa
2) oxcun cepsi(1V) u kucmopon

3) THIPOKCHU]I KaJMsl U a30THAsI KUCIIOTA
4) amOMUHHN U THAPOKCU HATPHS

5) okcun yriepona(IV) u Bona



3anuwunTte Homepa BbiOpaHHbLIX OTBETOB.

12.B xako# u3 3ammceit XkMU9IecKoro mnpoiiecca K03 PUIMEHTH pacCTaBICHB HEBEPHO?
1) 2CuS + 20, — 2Cu0 + SO,
2) 2KCIO; — 2KCI + 30;
3) Mg+ 2AgNO; — Mg(NOs), + 2Ag
4) 2NaOH + CO; — Na,CO; + H,0

13. B BogHOM pacTBOpe HanOOoJIbIIEe KOIMUIECTBO XIOPUA-UOHOB 00pa3zyercs Ipu

mucconuanuua 1 Motk

1) Licl
2) AICI;

3) KCIlO4
4) MgCl,

14. CoxpanéHHoe HOHHOE YPaBHEHUE
Ba®* + COs* = BaCOs

COOTBETCTBYET B3aUMOJCHUCTBUIO MEXKITY
1) ruapokcuaom Gapus u okcugom yriaepoaa(IV)
2) xJopuaoM Oapus U KapOOHATOM Kayus
3) ©OapueM u yroJbHOM KUCIOTON
4) okcunom 6apust U okcuaom yriaepoga(IV)

15. YcraHoBUTE COOTBETCTBHUE MEXKIY CXEMOM Tpoliecca, MPOUCXOISIIETO

B OKHCIIUTEIbHO-BOCCTAHOBUTEIHLHON pEaKIiuy, U Ha3BaHUEM 3TOTO IpoIecca:

K KaKJ0M MO3UIUH, 0003HaYEeHHOW OYKBOM, TOJI0EpUTE COOTBETCTBYIOIIYIO MO3UIIUIO,
0003HaYeHHYIO [TU(POH.

CXEMA ITIPOLECCA HA3BAHHUE ITPOLHECCA
A) Nt NS 1) oxucienue
b) Al° — Al 2) BOCCTAHOBJIEHIE
B) ¢4

3anuwunTte B Tabnuuy BbibpaHHbIe Lndpbl No4 COOTBETCTBYHOLLMMN ByKBaMU.
16. BepHbl 11 crieyromune CyKACHHS 0 KiIacCU(PUKAITMOHHBIX TPU3HAKAX PEAKIUH,
ypastenue kortopoii 2Fe + 3Cl2= 2FeCl32Fe + 3C12= 2FeCl3



A. SBnsgercs peakuuen COeUHEHUS;

b. SBisieTcss OKUCIUTENBHO-BOCCTAHOBUTEIBHON PEAKIIUEH.
1) BepHO TOMBKO A
2) BepHO TONBKO b
3) BepHBI 00a CyKICHHS
4) oba cyxIeHHsT HEBEPHBI
17. YcraHOBUTE COOTBETCTBHE MEK/Y BEIIECTBOM M peareHTaMu, C KaXIbIM U3 KOTOPBIX

OHO MOXKET BCTYHAaTh B PEAKLHUIO: K KaX/I0H MO3UIMH, 0003HAYEHHOW OYKBOH, mo1oepuTe
COOTBETCTBYIOIIYIO MO3UIIHIO, 0003HAUCHHYIO IIH(PPOIA.

BEIIIECTBO PEATEHTBI
A) NaOH 1) ca0, KOH
B) o, 2) HNO;, CuO
B) N> 3) HBI‘, SiOz
4) O, Mg

3anuwmuTe B Tabnuuy BbibpaHHble LdPbI NO4 COOTBETCTBYIOLLMMU ByKkBamMu.

18. Kakast iuarpaMma COOTBETCTBYET PAaCHpeeICHUI0 MaCCOBBIX JOJIEH XUMUYECKUX
3JIEMEHTOB B ocare Maruus?

1)




2)

3)

4)

19. MarHuin — oauH U3 BaXXHENLLIMX MAKPO3NIEMEHTOB, HEOOXOAUMBIV NS BCEX XKUBbIX
opraHm3mMoB. [Ins BOCMNONHEHUS HegocTaTka MarH1si B opraHn3me YenioBeka pekoMeHO0BaH
NPUémM BUTAaMMHHO-MUHEPAanbHbLIX KOMIIEKCOB, coaepXxalux rugpodocdar marHus
(MgHPOa). Npwn HekoTopbIX 3aboneBaHnax HeobxoauMm execyTouHbli npuém 300 Mr marHus
B COCTaBe BUTAMMHHO-MUHEPAnbHbIX KOMMIEKCOB.

Brruncnure maccy ruapodocdara Maraus (B MUJUIUTpaMMax ), KOTOPYIO JT0JDKHA
coJiepKaTh 0JlHa TabJeTKa BUTAMHUHHO-MUHEPATIBLHOTO KOMILJIEKCA, €CJIM PEKOMEHI0BaH



pUEM ABYX TAOJIETOK B CYTKH. 3alUIIUTE YHCIIO C TOYHOCTHIO J0 HETTBIX.

20. Vicnonb3ysi MeToa 3NeKTPOHHOro 6anaHca, pacctaBbTe KO3((ULMEHTbI B YpaBHEHUM
peakumm, cxema KoTopomn

Ag + HCIO; — AgCl + AgCIlO; + H,0

Onpe,u,enMTe OKUCInunTelb N BOCCTaHOBUTESb.

21. AaHbl BewectBa: Cu, CuO, Cu(NOs)2, BaClz, pactsop H2SO4. Micnone3ys Boay

1 Heobxoanmble BelecTBa TOMbKO U3 3TOrO CnMcka, NonyyYnTe B ABE CTaauy pacTBop
xnopuaa megu(ll). 3annwmTte ypaBHeEHUS NPOBEAEHHBIX XUMUYECKNX peakunin. Onuwnte
NPU3HaKM 3TUX peakumi. [Ing nepBor peakumm HanuwmnTe CokpaLLlEéHHOE NOHHOE ypaBHEHME
peakumu.

22. Onpepenvte 06bEM (H.y.) ammmnaka, KOTOpbI NOMHOCTLIO NpopearnpoBasn ¢ pacTBOPOM
a30THOM KMUCOTbl Maccon 25,2 r 1 MaccoBor gonen kncnotbl 20%.
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