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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMUM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
COCTaBJICHA HA OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTeabpHON MIPOTrpaMMBbl OCHOBHOT'O o01ero oOpa3oBaHus,
npeactaBieHHbx B @I'OC OO0, a Takxke Ha ocHOBEe (enepaibHON padoueit
MpOTrpamMMbl BOCIIUTAHUA W C yYETOM KOHIEMIIMU TPETMOJaBaHUus y4eOHOTO
npenMera «XuMHS» B 00pa3oBaTeNbHBIX — oOpraHu3anusx Poccuiickoi
Oenepanum.

[Iporpamma mo xumMuu Aa€T MpEACTaBICHHE O IENsIX, OOIIeH CTpaTeruu
oOyueHHs, BOCHUTAHUS W Pa3BUTHUS OOYYAIOIIUXCA CPEICTBAMU Yy4EOHOTO
npenMeTa,  yCTaHaBIMBaeT  00si3aTelbHOE  MPEIMETHOE  COJIepIKaHUeE,
MpeayCMaTpuBaeT paclpelielIeHue €ro mo KjiaccaM U CTPYKTYPUPOBAHHE I10
pazzneiiaM M TeMaM MPOrpaMMbl MO XHWMHH, ONPEIENAECT KOJIMYECTBEHHbBIE U
KaueCTBCHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YUYEHUSI XUMHH C YYETOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€M, JIOTMKM Y4YEOHOro Tpoliecca, BO3PACTHBIX
O0COOEHHOCTEW OO0ydYaromMXCs, OMNpPENesseT BO3MOXKHOCTH TIpeIMeTa s
peanuszanuu TpeOOBaHUM K pe3yJsibTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeIbHOM
MporpamMMBbl Ha YPOBHE OCHOBHOTO 00Iero o0pa3oBaHus, a TaKkKe TpeOOBaHUI
K pe3yJibTaraM OOydeHMs] XMMHUU Ha YPOBHE IIeJied HM3ydeHHs] NpeaMeTra U
OCHOBHBIX BHUJOB YYEOHO-IIO3HABATEIBbHON JAESATEIBHOCTH OOyYaroUmlerocs o
OCBOCHHIO YUYEOHOTO COJIEPIKAHMUS.

3HaHHWE XUMHH CIYXKUT OCHOBOW It (DOPMUPOBAHUS MUPOBO33PEHUS
00y4Jaromierocs, ero NpeCcTaBIeHUN 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTPAIOT (POpMUpYEMBIE XUMUEH TIPEACTABICHUS O B3aHUMOMPEBPAIICHUIX
SHEPTrUU U 00 IBOJIOIMHU BEIIECTB B MPHUPOJIE, O MyTSIX PEHICHUS TI00ATbHBIX
po0JieM YCTOMYHMBOTO Pa3BUTHUSI YEIOBEUYECTBA — CHIPhEBOM, IHEPTETUUECKOMH,
MUIIEBOM ¥ 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIeM 3IpaBOOXpaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET pealu3allii  BO3MOXKHOCTEM IS  CaMOpa3BUTHUSL U
dbopMHUpOBaHUS  KYJbTYpbl JIMYHOCTH, €€ o0med u (QyHKIIMOHATBLHON
rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIOCOOHOCTEM
oOyy4arolmmxcsi, HABBIKOB HX CaMOCTOSITENIbHOW YYEOHOM JeSITeNbHOCTH,
AKCIIEPUMEHTAILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO()ECCUOHATBHOMN AESTEILHOCTH;
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3HAKOMHUT CO CIENM(PUKON HAYYHOTO MBIIUICHHS], 3aKJIabIBA€T OCHOBBI
LEJIOCTHOTO B3IJIAIa HAa €AUHCTBO TMPUPOJBI M  YEJIOBEKA, SBISAETCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPAMOTHOCTHU
oOyyJarommxcs;

CIIOCOOCTBYET hopMUPOBAHUIO IIEHHOCTHOTO OTHOIIICHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K IIPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJaJ B
HKOJIOTHYECKOE 00pa3zoBaHue 00YyJIarOITIXCS.

JlanHble HarpaBieHUs: B 00yYEHUU XUMHHM 00€CTIeUMBAIOTCS CrielU(PUKON
cojliepKaHMsi y4eOHOro TMpeaMeTa, KOTOPBIM SIBISETCS  MeAaroru4ecku
aJanTHUPOBAHHBIM OTpAKEHHEM 0a30BOM HAYKH XMMUU HA ONPENEIEHHOM dTare
€€ pa3sBUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oO0pa3oBaHMsI OPUEHTUPOBAH
Ha OCBOCHHME OOYYalOIIUMHCS CHUCTEMbI MEPBOHAYAIBHBIX MMOHATHN XHMUH,
OCHOB HEOPTraHWYECKON XMMHH M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHSATHI
OPraHUYEeCKON XUMHH.

CtpykTypa cofepkaHus MpOrpaMMbl 10 XMMUHU c(hOpMUpOBaHA HA OCHOBE
CHUCTEMHOI0 noaxoja k €€ n3ydeHuro. CoaepraHue CKIIAIbIBAETCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM JJIEMEHTE M BEIIECTBE U CHUCTEMBI MOHATHI O
XuMu4Yecko peakuuu. OO0 3T CUCTEMbl CTPYKTYPHO OPraHHW30BaHBI IIO
MPUHLNIY [OCIEA0BATEILHOIO Pa3BUTHSI 3HAHWI HAa OCHOBE TEOPETHUECKUX
MPEJICTABJIEHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona [[. M. MeHneneeBa Kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYEHUS O CTPOCHHH aTOMa U XUMUYECKOMW CBSI3H;

— TpEeACTaBICHUM 00 SIEKTPOIUTUYECKON JHCCOLMAIMU BEUIECTB B
pacTBopax.

TeopeTnueckne 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA TOCIEIOBATEIBHO OT
OJIHOTO ypOBHS K JAPYromMy, BBINOJHSS (DYHKIUM OOBACHEHUS W
IIPOTHO3UPOBAHUSI CBOWCTB, CTPOEHHUS M BO3MOXHOCTEM MPAKTUYECKOTO
MIPUMEHEHUS U TTOTYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMmbl TI0 XUMHU CIOCOOCTBYET (POPMUPOBAHUIO
OPEACTABICHUS O XUMHUYECKOW COCTAaBISIONIEM HAyYHOM KapTHUHBI MHpa B
JIOTUKE €€ CUCTEMHOUN MPUPO/bL, IECHHOCTHOIO OTHOLIECHUS! K HAYYHOMY 3HAHUIO
U METOJIaM I03HaHus B HayKe. M3yueHne XuMuu nporucxXoauT ¢ MPUBJICYEHUEM
3HAHWI W3 paHee HM3YyYEHHbIX YYEOHBIX MpeAMeToB: «OKpyX aroluid MUp»,
«buonorus. 5—7 knacce» u «PU3nKA. 7 KIaccy.
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[Ipy wu3ydeHUH XWUMUH TPOUCXOTUT (OPMHUPOBAHHWE 3HAHUN OCHOB
XUMHUYECKOM  HaykKM Kak oO0JlacTU  COBPEMEHHOTO  €CTECTBO3HAHWUS,
MPAKTUYECKON JIeSITEILHOCTH YEJIOBEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB
MUPOBOM KYJBTYpHlL. 3ajadya y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHUCTEMBl XMUMHYCCKUX 3HAHMH — BaXXHEWIIHMX (haKTOB, MOHATHH, 3aKOHOB H
TEOPETUUYECKUX TMOJOKEHUN, JOCTYMHBIX OO0OOUIEHUH MHUPOBO33PEHUYECKOTO
XapakTepa, S3blka HAyKH, B IMPUOOIICHUH K HAyYHBIM METOJaM MO3HAHUS IPHU
M3YUYCHHHM BEIIECTB M XUMHUYECKUX PEaKIuid, B (OPMUPOBAHUM U PA3BUTHHU
MMO3HABATEIIbHBIX YMEHHA M WX MPUMEHEHWHW B Y4YEOHO-TIO3HABATEIHLHOU U
y4eOHO-HCCIIeIOBATEIIbCKON JICSITEIbHOCTH, OCBOCHUW IPaBWJI OE30I1acCHOTO
oOparieHus ¢ BEIeCTBaMHU B TIOBCETHEBHOM KU3HHU.

[Ipy wW3ydYeHHMM XHMUHW Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
BAXKHOE 3HAYEHUE MPUOOPENIN TaKUE 11EH, KaK:

— (opMupoBaHHE HWHTEIUICKTYaJbHO Pa3BUTON JMYHOCTH, TOTOBOH K
caM0o00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY MPUHATHIO PEILICHUH,
CITOCOOHOM aJIaNTHPOBATHLCS K OBICTPO MEHSIOIIIUMCS YCIOBUSM JKH3HU,

— HampaBJIEHHOCTh OOyYEHUST Ha CHUCTEMAaTHYECKOE MPHUOOIICHUE
oOyyJaromuxcss K CaMOCTOSITEILHON TO3HABATEILHON JCATEILHOCTH, HAYIHBIM
MeTOJlaM MO3HaHusl, (GOPMUPYIOITUM MOTHUBAIIUIO U PA3BUTHE CIOCOOHOCTEN K
XUMHUH;

- obOecrieuecHne YCJIOBUH, CIOCOOCTBYIOIIUX IPUOOPETEHUIO
OOyJaronMMUCS ~ OMbITa  pa3HOOOpa3HOW  NEATeNbHOCTH, TIO3HAHUS U
CaMOITO3HAHUS, KIIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTCHIIUH), HUMEIOIINX
YHUBEpPCAIbHOE 3HAYEHUE JIJISl PA3JIMYHBIX BUJOB JEATEIbHOCTH;

— (¢dopmupoBaHue 0OIIEeH (YHKIIMOHAIBHOM M €CTeCTBEHHO-HAYYHOM
rPAaMOTHOCTH, B TOM 4YHCIE€ YMEHHU OOBSCHATH U OIICHUBATH SIBIICHUS
OKPYXaIIEro MUpa, UCMOJIb3ys 3HAHUSI U OMBIT, NMOJYYEHHbIC TTPU U3YUYCHUH
XUMUH, TPUMEHSTh UX TPU pelieHud MpoOjieM B TMOBCEIHEBHON >XU3HU M
TPYJIOBOH JI€SITEIIbHOCTH;

— ¢opMmupoBaHue y o0Oy4YarolmUXCd TYMAHUCTUYECKUX OTHOILICHH,
MMOHMMAaHHUS IEHHOCTH XHMHYECKMX 3HAHUM JJII BBIPAOOTKH 3KOJIOTHYECKH
11e71IecCO00pa3HOTO TMOBEACHUS B OBITY U TPYAOBOM ACATEIBHOCTH B IEJSAX
COXPAHEHUS CBOETO 3/I0POBbS U OKPY>KAlOILEH MPUPOAHOUN CPEJIbI;

— pa3BUTHE MOTHBAIUU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHUI0O Ha OCHOBE YCBOCHHUSI OOIIEUETOBEYECKUX LIEHHOCTEH,
FOTOBHOCTM K OCO3HAaHHOMY BbIOOpPY Tmpoduiis U  HaMpaBICHHOCTH
JabHEMNIIEro 00y4eHusl.
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OOmiee 4yMcIO 4YacoB, OTBEAEHHBIX ISl M3YYEHUS XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos
(2 gaca B Hezento0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).
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COIAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajibHble XUMHYECKHUE MOHATHS

[Ipenmer xumun. Ponp XMMuM B )KU3HU YEIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUECKUE CBOMCTBA BENMIECTB. ATpEraTHOE COCTOSIHUE
BemiecTB. [loHATHE 0 METOaX MO3HAHUS B XUMUH. YUCTHIE BEIIECTBA U CMECH.
CriocoObl pa3ziesnieHust cMeceil.

ATOMBI M MOJEKYJIbl. XUMHUYECKUE SJIeMEHTbhl. CHUMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass popmyna. BaaeHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTHOcHUTENnbHAs MOJIEKYJIsIpHAsg Macca. MaccoBast 10JIs1 XUMHAYECKOTO 2JIEMEHTA
B COCIMHEHHH.

KomnuectBo BemectBa. Monb. Monsippags  Macca. Bzaumocss3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX €IUHUIl BeniecTBa. Pacyérel 1o
dhopmysiaM XUMUYECKUX COSTUHECHUI.

du3nueckue W XUMHYECKHUE SBIICHHS. XHUMHUYECKas peakius U eé
OPU3HAKUA. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XUMHUYECKHE YpaBHEHMS.
Knaccudukanus xuMudeckux peakiuii (COeTMHESHUS, Pa3IIOKCHUS, 3aMEIICHUS,
obmMmeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0H, MpaBuiiaMu paboThI B J1abOpaTopuu
u mnpuéMmamu oOpaileHus ¢ Ja0opaTOpHBIM OOOpY/JOBaHUEM, H3YyUYECHHE U
omucaHue (PU3NYECKUX CBOWCTB O0Opa3lOB HEOPraHWYECKUX  BEIIECTB,
HaOmroienne pusznueckux (MJIaBJICHUE BOCKA, TassHUE JIbJla, paCTUPAHUE caxapa
B CTYIIKE, KUIIEHWE U KOHAEHCAlMs BOAbl) U XMMHYECKUX (TOPEHHUE CBEYH,
MPOKaJIMBaHUE MEJIHOM TIPOBOJIOKHM, B3aUMOJEHCTBHE MeJla C KHUCIJIOTOM)
SBJICHUM, HAOMIOICHUE ¥ OMHCAaHWE MPU3HAKOB MPOTCKAHUS XUMHUYECKHUX
peakiuii (pasokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUJIOM
Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJCHCTBUE
xesesa ¢ pactBopom conu meau (I1), uzyuenue crnocoOoB pazfeneHus: cMecei: ¢
MOMOIIBIO  MarHuTa,  (UIBTPOBAHHWE,  BbINIAPUBAHHE,  JAUCTUILISALIMS,
xpomartorpadus, MPOBEACHUE OYUCTKA IMOBAPEHHOW COJM, HAOIIOJEHUE U
ONMCAHUE PE3YJbTATOB NPOBEICHUS ONbITA, WUIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MACChl, CO3/IaHKE MOJIeNIeld MOJIEKYJT (IIIapOCTEP>KHEBBIX ).

BaxxHeilline npeacTaBuTe M HEOPraHUYECKUX BelIeCTB
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Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3j€MeHT U pocToe
BemecTBO. Haxoxnenue kuciopoaa B mpupoje, Pu3MUecKue U XUMUUYECKHUE
cBoiictBa (peakuuu ropenwus). Oxcuasl. [Ipumenenune kucnmopoga. CriocoObl
MOJIyYEeHHS] KUCIOpOoJia B JIabopaTOpuM M MNPOMBINUIEHHOCTH. KpyroBopor
KHciopoaa B mpupoze. O30H — autoTporHas MoAuGUKaIisa KUCI0poaa.

TernoBoit 3hPexT XuMUYECKON peakluy, TEPMOXUMHUYECKUE YpaBHEHMUS,
9K30- U SHJIOTEPMUYECKHE peaKuu. TOIUIMBO: Yrojiib U METaH. 3arpsi3HEHUE
BO3/yXa, yCWJICHUE MapHUKOBOTO A(hPeKkTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopon — smemeHT m mpocroe BemecTtBo. Haxoxxnenue Bomopona B
npupoae, ¢GuU3MUECKMEe W XUMUYECKHE CBOICTBA, MPUMEHEHHUE, CIOCOObI
nony4deHus. Kuciorsr u comu.

MonsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHUSIM.

Odusnyueckne CBOMCTBAa BOJbl. Boma kak pactBoputens. PacTBopsl.
HacelllieHHbIE U HEHACBHIIIEHHBIE pacTBOPHl. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBass 1101 BewleCcTBa B pAaCTBOpE. XHWMHMYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Poiib pacTBOpOB B HPHUPOJE U B KU3HU uesioBeka. KpyroBopot
BOJIbI B IPUPOJIE. 3arpsi3HEHUE MPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX
BOJL.

Knaccuduxanus Heopranuueckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHJIOB: cojieoOpasyromue (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHBIC) U
HecosieoOpasyromue. Homenknatypa okcunoB. dusmueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lomyuenue okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHMI: IIEIOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHOoBaHui. PU3NYECKUE U XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHrne OCHOBaHUM.

Kucnotel. Knaccupukanus kucinor. Homenknatypa kucinot. Ouznueckue
U XUMHUYECKHE CBOMCTBA KUCIOT. Psg aktuBHocTH MeTauioB H. H. bekerona.
ITony4yeHue KUCIOT.

Conu. Homenkimatypa cosneid. Pu3MUeCKHe W XUMHUYECKHE CBOMCTBA
conen. [Tonyuenue comen.

I'eHeTnueckas CBsI3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEJICIICHUE COAEPKAHUS  KHCJIOpPOJa B  BO3IYXE,
NoJIy4eHHe, COOMpaHue, pacro3HABaHUE W HU3Y4YEHUE CBOMCTB KHCIOpPOa,
HaONIOZICHUE  B3aMMOJICHCTBUS  BEMIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUSI W TMpEeKpailieHusi TropeHus (mokapa), O3HaKOMJIEHHE C
oOpa3lilaMd OKCHUJIOB UM OIKUCAHUE WX CBOMCTB, IOJyYy€HUE, COOHpaHUE,
pacro3HaBaHWE€ M W3Y4YEHUE CBOMCTB BOJIOpoja (TOpeHHE), B3aUMOJCHCTBUE
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BojiopoJia ¢ okcuaoM meau (1) (Bo3MOkKHO MCTIONB30BaHUE BUIEOMATEPHUAIIOB),
HaOMofeHue O0O0pa3lOB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEJOBaHUE
OCOOEHHOCTEW PACTBOPEHHS BEHIECTB C PA3NIMYHONM  PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNMPEAEIEHHON MACcCOBOM JOJIEW PacTBOPEHHOTO
BEILIECTBA, B3aUMOJCHCTBHE BOJABl C MeETaulaMu (HaTPUEM U KaJlbLIMEM)
(BO3MOXXHO HCIOJIb30BAaHUE BHUIEOMATEPUAJIOB), HCCIEAOBaHHE OOpPa3IoB
HEOPTaHWYECKUX BEIIECTB PA3MYHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpAaCKd MHJHUKATOPOB B pPACTBOpax KHUCIOT ¢ IIEIOYEH, H3YUYCHHE
B3aumoJiericTBusl okcuga Menu (II) ¢ pacTBopom cepHOM KHUCIOTBI, KUCIOT C
MeTaJulaMU, peakuuid HEUTpaIU3aluy, ITOJTYy4YEHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHCHHE OJHOIO0 METajla JPYrdM W3 pacTBOpa COJH, pELICHUE
AKCIEPUMEHTANIBHBIX 3aJlady N0 Teme «BakHeWlne KiIacchl HEOPraHUYECKUX
COCTMHEHUI».

IMepuonuueckun 3akoH u Ilepuoauyeckass cucreMa XUMHYECKHX
jieMenToB JI. U. MenngeneeBa. Crtpoenre aroMoB. XHUMHYECKAsl CBS3b.
OxucINTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[lepBbie MOMBITKU KJIaCCU(UKAIUU XUMHUYECKUX 3JIeMEHTOB. [loHsATHE O
IPYIINaxX CXOJHBIX 3JEMEHTOB (IIEJOYHBIE W HIECIOYHO3EMEIbHBIE METAIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT ampOTepHbIE
OKCHUJBI U TUAPOKCHU/IBL.

[Tepunonnueckuii 3akoH. [leproanyeckas cucteMa XUMHUYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOMHAS (OPMBI
Ilepuonnueckoit cucrembl xumuueckux demMeHtoB JI. WM. Menneneesa.
Ileprogel u rpynmbl. OU3NYECKUH CMBICI MOPSAAKOBOTO HOMEPA, HOMEPOB
NEepUOJa U TPYNIIbI JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sAnep. M3oTomel. OJIEKTPOHBI.
CtpoeHue AIeKTPOHHBIX 00010YeK aTOMOB MEPBBIX 20 XUMUYECKUX 3JIEMEHTOB
Ilepnogmueckon cucremsl JI. M. MenaeneeBa. XapakTepuCTUKa XUMUYECKOTO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHS paguyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJIAM.

3nauenne Ilepuomnueckoro 3akoHa u Ilepuoguueckol  CHCTEMBI
XUMHYECKUX DJIEMEHTOB JUUIA pa3BUTUS HaykKu U npaktuku. [[. 1. Menaenees —
YUYEHBIN U TPAKIAHUH.

Xumuyeckass cBsizb. KoBaneHTHast (mojisipHass M HEMOJIAPHAs)) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenb  okucineHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE — PEAKIIHH.
ITponecchl OKHCIEHNS] U BOCCTAHOBIIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIIN.
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Xumuueckuii IKcnepumenm:

M3yueHHE 00pa3lioB BEIIECTB METAJJIOB M HEMETAUIOB, B3aUMOJICUCTBUE
THAPOKCHJIA IIMHKA C PACTBOPAMHU KHUCJIOT M MIEJIOYEH, MPOBEJACHHUE OTBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(ropeHue, peakiuu pa3aoKeHusl, COEAUHEHHUS ).

Mesrcnpeomemmuwie cea3u

Peanuzanust MexnpeaMETHBIX CBA3€H MpPU U3YUYEHUM XUMHUU B 8 Kjacce
OCYILIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHSTHH, SBISIFONIUXCS CHCTEMHBIMH JUJISI OTIEIBHBIX
NPEeIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmme ecTecCTBEHHO-HAyYHbIE TOHATHS: HAy4dHBIH (akT, THUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTEe3, Kilaccuukanus, NEePUOTUIHOCTD,
HaOJII0/IEHNE, SKCIIEPUMEHT, MOJIETMPOBAHKE, U3MEPEHUE, MO/JIETb, SIBIICHUE.

®duzuka: Marepusi, aToM, JJIEKTPOH, IMPOTOH, HEUTPOH, HMOH, HYKIU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, SJIEKTPUYECKUM 3aps]i, BEIIECTBO,
Teno, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, ra3, (U3MUECKHE BEIUYUHBI,
€MHULIBI U3MEPEHUSI, KOCMOC, IJIaHEThI, 3BE3/1b1, COHIIE.

buomnorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOpPHbIE MOPOJIbI,
MOJIE3HBIE UCKOTIAEMBbIE, TOTIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peakIus

[lepuonuueckuii 3akoH. [lepuoanueckas cucreMa XUMUYECKUX 3JI€MEHTOB
1. . MenpneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB
XUMUYECKUX JJIEMEHTOB TEPBBIX TPEX NEPUOJOB, Kajus, KaJIbLMSI U HUX
COCIMHEHUN B COOTBETCTBHH C MOJIOKEHUEM 3JeMeHTOB B llepmoamueckoit
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BUIbI XUMUUYECKOUN CBSI3U. THIBI KPUCTATUTMUYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU
U BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanms v  HOMEHKJIATypa  HEOPTaHUYECKHUX  BEIIECTB.
XHUMHUYECKHE CBOMCTBA BEILECTB, OTHOCSIIMXCS K Pa3Iu4YHBIM Kilaccam
HEOPraHUYECKUX COEUHEHUM, TeHEeTUUECKas CBSI3b HEOPraHMUECKUX BEIIECTB.

Knaccudukanus XuMUYECKHX peaklMil MO pa3IuyHbIM TMpu3HaKaM (1o
YHUCIIy ¥ COCTaBY yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETUIOBOMY 3P deKTy,
0 W3MEHEHUIO CTENEHEW OKHUCICHHUA XUMUYECKUX DJIEMEHTOB, IIO
o0paTUMOCTH, MO YYacCTUIO KaTajiu3aropa). OK30- MU HHIAOTEPMHUYECKUE
peakiiu, TEPMOXUMUYECKHUE YPaBHEHUS.
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[Tonsitue o ckopocTu xuMuyeckor peakiuu. [loHsTue 06 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKMX peakuusx. [loHATHE O TOMOIeHHBIX U
rereporeHHblx peakuusax. [lonarne o karanuze. IloHATHE O XMMHUYECKOM
paBHOBecud. DakTOpbl, BIHAIONIME HAa CKOPOCTb XUMHUYECKON peakuuu u
IIOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTEILHBIE  PEAKIUHU, AJIEKTPOHHBIA OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBlieHHE  ypaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HUCIOJB30BAHUEM METOJa
AJICKTPOHHOTO OajaHca.

Teopuss ~ 2NEKTPONIUTUYECKOW  JIUCCOLMALMU.  DJEKTPOIUTHI U
HEANEeKTpoauThl. KaTHOHBI, aHMOHBL. MeXxaHU3M JUCCOIMALMU BELIECTB C
pa3IUYHBIMU BUAAMU XUMHUYEeCKO# cBs3u. Crenenp nucconuanuu. CUIbHBIE U
c1a0ble 3JIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHUS PEAKIUNA HOHHOTO
oOME€Ha, TOJIHbIE U COKpalléHHbIE MOHHbIE YpaBHEHHs peakuuil. CBoiicTBa
KHCIIOT, OCHOBAaHUW M COJIeH B CBETE NPEJCTaBICHUN 00 3IEKTPOIUTUUECKOMN
mucconuanyu. KauectBeHHble peakiii Ha HOHBI. [loHATHE 0 TUpOIU3e cConeil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJENISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHUYECKUX
BELIECTB — METAJUIOB M HEMETaJUIOB (TpaduTa U anmasa), CIOXKHBIX BEIIECTB
(xopuga HaTpus), HUCCIEJAOBAHME 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH
peakuuu  OT  BO3ACHMCTBHS  pa3iMYHbIX  (PAKTOPOB,  HCCIEIOBAHUE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEIECTB, IpoOIlecca TUCCOLMAIMU KHUCIOT,
1ies104€eil U coiel (BO3MOXHO MCIOJb30BAHUE BUIEO MATEPUAJIOB), IPOBEACHUE
OTBITOB, WJUTIOCTPUPYIOUIUX MPU3HAKU MPOTEKAHUS PEAKIIMA MOHHOTO OOMeHa
(oOpazoBanue ocajka, BbIJIEIEHUE Tra3a, oOpa3oBaHUE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUIMA
(ropenue, peakuuu pa3NoKeHHUs, COEIMHEHHS ), pacno3HaBaHKe
HEOPraHWYECKHUX BEIIECTB C IOMOIIBIO KAYECTBEHHBIX pPEaKUWd HAa HOHBI,
pelIeHre 3KCIEPUMEHTANbHBIX 3a/1a4.

Hemeranibl 1 MX cOeIMHEHUSA

OO6mast xapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucaeHus. CTpoeHne u PU3nYecKkrue CBOWCTBA MPOCTHIX
BEUIECTB — TallOTeHOB. XUMHUYECKHE CBOICTBA Ha MpUMEpe XJopa
(B3auMoAeiCTBHE C METaJIaMH, HEMETajulaMu, HIeIo4aMu). XJIOPOBOIOPOI.
ConsiHast KUCTI0Ta, XMMUYECKUE CBOMCTBA, MOJyYeHUE, NpuMeHenue. JleictBue
XJIOpa ¥ XJIOPOBOJIOPOJA HA OPraHU3M 4YEJIOBEKa. BakHEWIne XJIOpPUAbl U UX
HAXOXJCHUE B IPUPOJIE.
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O6mast  xapakrtepuctuka osneMeHToB  VIA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTENEHU OKUceHus. CTpoeHue u pu3ndecKue
CBOMCTBAa MPOCTBIX BEUIECTB — KHCIOpPOJA U  Cepbl. AJUIOTPOMHBIE
MOAU(PUKALIMK KUCIOPOAA U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOAOPO/I,
cTpoeHue, ¢GU3MYEeCKue MW XHUMHUYeCKHue CcBoicTBa. OKCHUIBI Cepbl Kak
MPEACTaBUTENN KHUCIOTHBIX OKcHoB. CepHas KHUCIOTa, (QU3WYECKUE U
XUMUYECKUE CBOMCTBa (OOmME KAk WpeACTaBUTENd Kiacca KHUCIOT |
cnenupuyeckre). XuMUYECKHUE PEAKIUH, JIEKAIIHUE B OCHOBE MPOMBIIIJIEHHOTO
croco0a TMOoy4YeHus: cepHO KHUCIOThL [Ipumenenue cepHoii kuciaotel. Comu
CEpHOM KHCIJIOThI, KaUeCTBEHHAsl peakuus Ha cyibdar-uoH. Haxoxaenue cepbl
U €€ COCIMHEHUU B MPUPOJE. XUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpenbl
COCJIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3yXa U BOJIOEMOB),
CIOCOOBI €r0 MPEJOTBPALLEHUS.

O6mas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacnpoCcTpaHEHUE B
npupoje, Gusndeckue u XuMudeckrue cBoiictBa. KpyroBopot azora B npupoje.
AmMmuak, ero Gu3M4YecKre U XMuMUUYECKUEe CBOMCTBA, MOJYyUYeHUE U MPUMEHEHHE.
Conmun amMMoHUS, WX (UBMYECKHE W XUMUYECKHE CBOWCTBA, NMPUMEHEHUE.
KauecTtBeHHas peakuusi Ha MOHBI aMMOHUSI. A30THAsl KUCJIOTA, €€ MOJIYyYCHHE,
¢u3NYecKue W XMMUYECKHE CBOMCTBa (00mMe Kak NPEICTAaBHTENs Kiacca
KUCIOT U crneurduyeckue). Vcnonpb3oBaHue HUTPATOB W COJIEM aMMOHHUS B
KaueCTBE MUHEPATBHBIX YI00peHni. XUMUYECKOE 3arps3HEHUE OKpYKaromeh
Cpelibl COeAMHEHUSIMU a30Ta (KUCIOTHBIC JTOXKIM, 3arPs3HEHUE BO3/TyXa, MOYBbI
u BogoémoB). Docdop, amnorpornHbie Moaudukauu Gochopa, puzndeckue u
xumudeckue cBoiictBa. Oxcun dochopa (V) u  docdhopHas Kuciora,
(dbu3nyecKkre 1 XUMHUYECKUE CBOMCTBA, noaydenue. Mcnonas3oBanue gocdartos B
KauyeCTBE MUHEPAIbHBIX yI00PECHHI.

O6mast  xapakrepuctuka sneMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHUS. YTIEpOJ, ajuIOTPOIHbIE
Moau(dUKALIUK, PaCpPOCTpaHEHUE B MpUpoje, (PU3MUECKHe U XUMHUYECKHUE
cBoiicTBa. Ancopouusi. KpyroBopot yriepoaa B npupoae. OKCuabl yriepoa,
ux (U3MYECKHEe U XUMUYECKHE CBOWCTBA, JCHCTBHE Ha >XUBBIE OPraHU3MBI,
MOJIyYE€HHE U MPUMEHEHUE. DKOJOTUUECKUE MPOOJIEMbI, CBSI3aHHBIE C OKCUIOM
yraepoga (IV), rumore3a rio0ajibHOrO NOTEIUICHUS KIMMAaTa, MapHUKOBBIN
abdext. VYrompHas kucimora w €€ conmM, UX (U3MYECKHE U XUMHYCCKUE
CBOWCTBa, IMIOJy4YeHHWE U IpuMeHeHue. KauecTBeHHas peakuuss Ha
KapOoHaT-uoHBl.  Mcmonb3oBaHue  KapOOHaTOB B OBITY, MEIULMHE,
IPOMBIIIJIEHHOCTH U CEIIbCKOM XO35HCTBE.
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[lepBoHayasibHble TOHATHS 00 OpPraHMYECKUX BEIIECTBAX Kak o
COEIMHEHUSX yriiepojaa (METaH, 3TaH, 3TUJIEH, aleTUJIEH, 3TaHOJ, TJIULEPHH,
yKcycHasg kucinora). IIpupogHbple HMCTOYHUKHM — YIVIEBOJOPOIOB  (YroJib,
MPUPOIHBINA a3, He(Th), MPOIYKTHI UX NEepepadOTKU (OEH3HH), UX POJIb B OBITY
U NpOMbINUIEHHOCTH. [loHATHE O OMOJOTMYECKM Ba)KHBIX BELIECTBAX: JKHpax,
Oesikax, yrieBojax — M UX POJM B KU3HU 4eloBeka. MaTepualibHOE €JUHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COETHMHEHMIA.

KpemHuuii, ero ¢usnueckue MW XUMUYECKHE CBOMICTBA, MOJyYEHHE U
npuMmenenue. CoennHeHus: KpeMHusi B npupozae. OOmue mnpeactaBieHus o0
okcune kpeMHus (IV) u kpemHueBoi kuciaore. CUIMKAThl, UX UCIIOJIb30BAaHUE B
ObITY, B IPOMBINIJICHHOCTH. BaXkHelime ctpoutesabHble MaTeprabl: KEpaMuUKa,
CTEKJIO, IIEMEHT, OETOH, jkene300eToH. [Ipobiembl 6€30MacHOro UCHOIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B MIOBCETHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

U3yyeHue o00pa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJISIHOM
KHCJIOTHI, TPOBE/ICHNE KAaUECTBEHHBIX PEaKluii Ha XJIOPHUI-UOHBI U HaOII0IeHHE
MPU3HAKOB MX MPOTEKAHMUS, OMBITHI, OTPAKAIOIINE (PU3NUECKHE U XUMHUYECKUE
CBOMCTBAa TQJION€HOB M HMX COEIUHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHUAIIOB), O3HAKOMJICHHE ¢ oOpaslaMu XJOPUAOB (TaJOrE€HHU]IOB),
O3HaKOMJIEHHE ¢ oOpa3nmamMu cepbl U €€ COEeNMHEHUSMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), HaOJ0eHHE TMpolecca OOyriIMBaHUsS
caxapa moJ JACHUCTBUEM KOHUCHTPHUPOBAHHOW CEPHOM KHCIOTHI, H3YYCHHE
XMMHMUYECKUX CBOMCTB  pa30aBICHHOW CEpPHOM  KHUCIOTHI, IPOBEACHUE
KauyeCTBEHHOW peakiuu Ha Ccynb(ar-uoH u HAOMIOJEHUE TMpu3HaKa e¢
NpOTEKaHUs, 03HAKOMJIEHHE ¢ (PU3NYECKUMU CBOMCTBAaMU a30Ta, (ocdopa u ux
COCIMHEHHI (BO3MOXKHO HCIIOJIb30BaHUWE BHJIEOMATepHaoB), 0Opa3lamMu
a30THBIX U QPOCPOPHBIX yIOOPEHHI, TTOIyUeHUE, COOMpaHne, paclo3HaBaHUE U
U3y4YEHUE CBOMCTB aMMMAaKa, NPOBEJECHHWE KAauyeCTBEHHBIX pPEaKUUid Ha HOH
aMMOHHUA U  QocdaT-MOH U H3yYEeHUE TPU3HAKOB UX MPOTEKaHUs,
B3aUMOJICCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEJbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), H3YYEHUE MOJENIEH KPUCTAIUIMYECKHUX
pemi€Tok anmasa, rpaduta, QyiepeHa, O3HAKOMJIEHHME C IPOLIECCOM
a7copOLMu pPacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOWCTBOM
POTUBOrasa, IOJy4eHHe, COOMpaHue, PACIO3HABAHWE M HU3YyYEHUE CBOMCTB
VIJIEKUCIIOTO Ta3a, MpPOBEJCHUE KayeCTBEHHBIX pEakUWii Ha KapOOHAT u
CWINKAT-UOHBl M M3yYEHUE IPU3HAKOB HX MPOTEKaHUs, O3HAKOMJIEHHE C
MPOJYKUHUEW CHJIMKATHOM NPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTATbHBIX
3aja4 1o teMe «BaxHelne HeMeTauIbl U UX COSIUHEHUSD).
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MeTaJiibl 1 X COeIMHEHUS

OOmasi XxapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METAJIOB Ha
OCHOBAHUU X I0J0XKeHUS B [lepronueckon cucreMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHust aroMoB. CtpoeHue MeTamuioB. MeTtamndeckas
CBSI3b M METAJUIMYECKas KPUCTAJUIMYECKAs] PEIIETKA. DIEKTPOXUMUYECKHUM psifl
HanpspDKEHUM MeTauioB. (DU3WYECKHE U XHUMHUYECKUE CBOMCTBA METAJJIOB.
OO6mme crmocoObl mMmomy4deHuss MeTawioB. [loHATHE O KOpPpPO3WMU METAIJIOB,
OCHOBHBIE CIOCOOBI 3alUThl UX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U MTPOMBIITUICHHOCTH.

[Ilemoynple  MeTauibl:  ToyokeHWe B llepuonuueckoil  cucreme
xuMuueckux aneMeHToB [. 1. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXOXKJICHUE
B mnpupojae. Pusznyueckrue W XHUMHYECKHE CBOWCTBAa (Ha NpuUMepe HATpus U
Kausi). OKCUAbl M TUAPOKCUILI HATpus W Kaius. [IpuMeHeHue MEeIouYHbIX
METAJIJIOB U UX COCTMHEHUM.

[[lenoyHo3eMenbHbIE METaldbl MarHuid M KaJdbLMM: IIOJIOXKEHHE B
[lepuonuueckont cucreme xumudeckux isaemeHtoB JI. . Mengeneesa,
CTPOEHHUE HMX ATOMOB, HAXOXJECHHE B mpupoje. Ouzndeckne m XUMHUYECKHUE
CBOMCTBA MarHusi W Kajiblius. BaxHeWIlne COeIUHEHUS Kalblus (OKCH],
TUAPOKCU/I, coiin). JKECTKOCTH BOJIBI M CLIOCOOBI €€ yCTpaHEHHUS.

AmomMuHuii: nonoxenue B llepuoandeckodl cucTeMe XMMHUYECKHX
anemeHToB JI. M. MeHneneeBa, CTpOCHHME aTOMa, HAXOXKJECHUE B MPUPOJIE.
dusznyeckne W XHMHYECKHE CBOMCTBA altOMUHHA. AMQOTEpHBIC CBOHCTBA
OKCH/JIa ¥ TUAPOKCUIA ATFOMUHUSL.

Keneso: nonoxenue B [leppoandeckoil cucteMe XMMAYECKUX 3JIEMEHTOB
. 1. MenpaeneeBa, CTpoeHUE aToMa, HaXO0XJICHUE B Ipupoje. Ouzndyeckue u
XUMUYECKue CBOMCTBa xkene3a. Okcuabl, rugpokcuabl u conu xkeneza (II) u
xenesa (I1I), ux cocra, cBOWCTBA U MOTYUYEHUE.

Xumuueckuii IKChepumenm:

O3HAKOMJICHHE C O0Opa3llaMu METajUIOB M CIUIAaBOB, MX (PU3NYECKUMHU
CBOMCTBaMH, H3YYECHHE PE3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
HCIIOJIb30BAHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEHW B3aMMOJCHCTBHUS OKCHIA
KaJIbIIUS U HATpUs C BOJAOW (BO3MOKHO HCIOJIb30BaHHE BHUIEOMATEpPUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJIBI, POLIECCA TOPEHUSI KETIE3a B KUCIOPOJE
(BO3MOXHO  HMCIIOJIb30BAHUWE BUJECOMATEPUATIOB), TPU3HAKOB MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIW HA NOHBI: MAarHusl, KAJIbIUs, ATFOMUHUA, [IMHKA, KeJe3a
(I1) m xeneza (III), memm (II), HaAOMIOAEHWE W ONMHCAHHWE MPOIIECCOB
OKpallMBaHUsl IUIAMEHUM HWOHAMHM HATpHUs, Kajdusg M Kalblus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), MCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB
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TUAPOKCUIA ATIOMHUHUS U TUAPOKCUIA LHUHKA, PEIIEHUE AKCIEPUMEHTAIbHBIX
3a7a4 o teMe « BaxxHennme MeTasibl U UX COEQUHEHUSD.

XuMHS U OKPYKAOLIadA cpeaa

BemiectBa u Marepualnbl B MOBCEJHEBHOM >KU3HU 4YesoBeka. bezomacHoe
MCITIOJIb30BAHUE BEIIECTB M XUMHUECKUX peakiuii B ObITy. [lepBast momonrs mnpu
XUMUYECKUX 0KOTaxX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOWIEH cpefibl (IpenesibHas JOmycTUMast
KOHIleHTparusi BemectB, ganee — IIJIK). Ponp xumum B pemieHun
AKOJIOTHYECKUX ITPOOJIEM.

Xumuueckuii IKCnepumenm:

M3yudeHHe 00pa3lioB MaTEPUAIOB (CTEKIIO, CIUIaBbl METAJIOB, OJUMEPHbIC
MaTepHualbl).

Mescnpedmemmnuwie ceasu

Peanuzanust MexnpeaMETHBIX CBA3€H MpPU U3yYEHUM XUMHUU B 9 Kiacce
OCYILIECTBIISIETCS YEpe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TAaK W TOHATHH, SBISAIONIMXCS CUCTEMHBIMU ISl OTIEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIA (PaKT, TUTIOTE3a, 3aKOH,
TEOpUs, aHalIW3, CHUHTE3, KiIaccUuPUKalus, TMePUOJUYHOCTh, HAOIIOJACHUE,
AKCHEPUMEHT, MOJCIMPOBAHUE, H3MEPEHHE, MOJIEb, SIBICHHUE, MapHUKOBBIN
3 deKT, TEXHOIOTUSI, MAaTEPHUAITBI.

®usuka: Marepus, aToMm, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHI,
U30TOIIbI, PAaJNOAKTUBHOCTh, MOJIEKYJA, JIEKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJIYITPOBOJTHUKY, JTUAJICKTPUKHU, (POTORIEMEHT, BEMIECTBO, TEJI0, OOBEM,
arperaTHOe  COCTOSIHUE  BEUIECTBAa, TIa3,  pacTBOp, pPacTBOPUMOCTb,
KpUCTAUTMYECKasi pemeTka, CIUIaBbl, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3bl, COJIHIIE.

buonorus: gorocunTes, npixanue, duocdepa, 3KoCUCTEMA, MUHEPATIbHbBIE
yAOOPEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHbIE MOPOJIbI,
MOJIE3HBIE UCKOTIAEMBIE, TOTIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTPaMMbI OCHOBHOI'O OOIIETo
o0pa3oBaHUsl JOCTUTAIOTCA B XOJ€ OOy4YEHHUS! XMMHUU B €IMHCTBE y4eOHOH U
BOCIIUTATENBHON  JIEATEIbBHOCTH B  COOTBETCTBHUM €  TPAJAUIIMOHHBIMHU
POCCUHCKUMHU COLMOKYJbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH,
MPUHATHIMA B OOLIECTBE MPAaBUJIAMU M HOPMAaMM MOBEAEHHUS U CHOCOOCTBYIOT
npoleccaM CaMOMO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOIUXCsl.

JIMYHOCTHBIE ~ pe3yJbTaThl  OTPAKAIOT TOTOBHOCTH  OOYyYaroOLIUXCS
PYKOBOJCTBOBATbCA CUCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpPUEHTALMN U
pacHIMpeHne ONbITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpuMOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOTO  OTHOLIEHHWS K  OTEYECTBEHHOMY  KYJbTYpHOMY,
HUCTOPUYECKOMY U HAy4YHOMY HACJIENIMI0, MOHUMAaHWS 3HAYEHUS XUMHUYECKOUN
HAyK{ B KU3HU COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BJIAETh JOCTOBEPHOMH
uHopMaImern O TMEepPeIOBBIX JOCTHIKCHHUSX U OTKPBITHUSX MHPOBOM U
OT€UECTBEHHOW XUMHUHU, 3aUHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSIX 00
YCTPOWCTBE MHUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUS] O COLUMAIbHBIX HOPMAaX W MpaBUJIAX MEXIMYHOCTHBIX
OTHOLIEHWI B  KOJUIEKTUBE, KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B
OOLIECTBEHHO IMO0JIE3HOM, y4eOHOMCCIEI0BaTENbCKOM, TBOPUYECKON W JIPYTruUx
BUJAX JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM AESITENbHOCTU
MIPU BBIMOJHEHUH YYEOHBIX, MO3HABATEIbHBIX 3a/a4, BIIOJHEHUN XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3/laHWM  YYEOHBIX  TPOEKTOB,  CTPEeMJIEHHUA K
B3aMMOIIOHUMAHUIO W  B3aWMMONOMOINM B  TIpollecCe€ ATOH  yueOHOM
NEeSATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEJECHHE M IOCTYNKH CBOHX
TOBapHIIEH C MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHE MPEICTABICHHUS O BEIIECTBE U XUMHUUYECKOW pEaKInH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKH U COCTABJISIOIINE
OCHOBY JUIsl HOHMMAaHUS CYyIIIHOCTH Hay4YHOW KapTUHBI MUpPa, IPEJICTABIECHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSA IMPUPOJABI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJHOM CPENIOW, O POJIM XUMHUH B TIO3HAHUM ITUX 3aKOHOMEPHOCTEN;
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NO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHWE HOBBIX 3HAHUU
M0 XWMHHM, HEOOXOIUMBIE ISl OOBSCHEHHS HAOJIOAAEMbIX MPOIECCOB U
SBJICHUM, TO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIbCKON KYJBTYpHI, B
TOM YHUCJE HAaBBIKOB CaMOCTOSITEIbHOM pabOThl € YYEOHBIMU TEKCTaMH,
CIIPAaBOYHON  JINTEPATypoOil,  JTOCTyIHBIMHU  TEXHUYECKHUMHU  CPEACTBAMHU
MH(POPMAITMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYYEHUWIO U TO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K €aMOOOpa3OBaHMIO, IMPOEKTHOM U  HCCIIeOBATEIbCKON
JEATEeNIbHOCTU, K OCO3HAHHOMY BBIOOPY HAIPaBJIECHHOCTH U YPOBHS OOyYEHUS B
JIaJIbHEUIIIEM

4) popMupoOBaHHs KYJAbTYPhI 310POBbS:

OCO3HAaHHUE IIEHHOCTH >XU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM HA 3J0POBBII 00pa3 >KM3HU, OCO3HAHUE IMOCIEACTBUI U
HENpPUATHE BPEIHBIX MPUBBIYEK (YMOTPEOJEHUSI alKoroJii, HApPKOTHUKOB,
KypeHusi), HEOOXOAMMOCTH  COOJIIOJICHUSI TpaBUil  O€30MacCHOCTH  IpHU
oOpalieHl ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peajbHOU KU3HMU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUYECKOMY H3Y4YEHHUIO mpodeccuili U Tpyla pa3IndyHOro
poja, yBaXXEHUE K TPYly U pe3yibTaTaM TPYOBOM NESITEIHLHOCTH, B TOM YUCIIE
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHWH 1O XUMHH, OCO3HAHHBIM BBHIOOD
WHJUBUIYaJIbHOW  TPACKTOPUU  TMPOJOJDKCHHS 00pa3oBaHUs C  y4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U
noTpedHOCTeH, ycHemHol mnpodecCHOoHanbHON NeATeNbHOCTH U Pa3BUTHS
HEOOXOJMMBIX yMEHHUH, TOTOBHOCTH aJalTHPOBATHCS B MPOodecCHOHATBEHON
cpene;

6) ’K0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU IIEJIeCO00pa3HOE OTHOIIEHHWE K MPUPOJE KAaK HCTOYHHKY
KU3HU Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAHKE [IEHHOCTH 3J0POBOTO
u Oe3omacHOro 00pasza >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M MICUXMUYECKOMY 3/JI0POBBIO, OCO3HAHUE LIEHHOCTU COONIOACHUS
mpaBui 0E€30MacHOTO TIOBEACHHS MPU paboTe C BEIIECTBAMHU, a TaKXkKe B
CUTYyaIUsX, yTPOKAIOIIHUX 310POBBIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, ITOTyYaeMble TIPU U3yUYCHUN XUMUU, IS
pelmeHns 3aj1ad, CBSI3aHHBIX C OKPYXKAIOUIEH MNPUPOAHOM Cpelou, s
MOBBIIIEHUS YPOBHSI JKOJOTMYECKOW KYJIbTYphl, OCO3HAaHHS TJI00aTLHOTO
XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTed HX pEIIeHHUs TOCPEICTBOM
METOJIOB XMMHUHU, FKOJOTHUYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM
B [103HABATEJIbHOW, KOMMYHUKATUBHOW U COLMAIILHOW MPAKTHKE.
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METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX PE3yJbTAaTOB BBIACISIOT 3HAYUMBIC [IJIS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIIECHAYYHbIE TMOHATUS (3aKOH, TEOpHs,
MPUHLNIN, TUNOTe3a, (akT, CUCTeMa, MPOIECC, SKCIEPUMEHT U JIPYyroe.),
KOTOPBIE HCIIOJB3YIOTCI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX IpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHWUH W3 OTUX MPEAMETOB  (POPMHUPOBATH
MPEACTABICHHE O IIEJOCTHOM HAy4YHOW KapTHHE MHpa, M YHHBEPCAJIbHBIC
y4eOHbIE ACHCTBUSA (TTO3HABATEILHBIE, KOMMYHHKATHBHBIC, PETYJISTHUBHBIC),
KOTOpbIEe oOecneynBaroT (HOPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIBHOMY
TJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM JAEATEILHOCTH.

Ilo3naBaTeibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eilicTBUSA

ba3oBbie Jilornyeckue aeicTBUA:

YMEHUS HCIIOIh30BaTh MPUEMBI JIOTHYECKOTO MBINUICHUS MPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XUMHUUYECKUX MOHATHH (BBIAEIATh UX XapaKTEepPHbIE
MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JIPYTUMH TOHITHUSIMU), UCIIOJIH30BAThH
MOHATHS )11 OOBSICHEHUS OTIEIbHBIX (DaKTOB U SBJICHUH, BHIOUPATh OCHOBAHHS
U KPUTEPUHM I KIACCH(UKAIMM XHUMHYECKUX BEIIECTB M XUMHUYECKHUX
peakIuii, yCTaHaBIWBATh NMPUUYMHHO-CJICACTBEHHBIC CBSI3M MEXKIY OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIC, JCTyKTHBHBIC,
10 aHAJIOTHH ), JIeJaTh BEIBOJIBI M 3aKJITFOUCHUS,

YMEHUE TPUMCHITh B TMPOIECCE IMO3HAHUSA TOHATHS (NIPEAMETHBIC U
METaNpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yEMbIE B
XUMHUH, TPeoOpa3oBbIBaTh IIMPOKO TMPUMEHSIEMbIE B XHUMHUH MOJIEIbHBIC
MIPEICTABJICHHS] — XUMUYECKHUH 3HAK (CHMBOJI 3JIEMEHTA), XUMHUIeckas opmyria
U YpaBHCHHE XHMHUYECKON pEeaKIuyd — IMPH PelieHuH yuyeOHO-TT03HABaTEIbHbIX
3amady, C y4€TOM OTUX MOJEIBHBIX TPEICTABICHUN  BBIABISATH U
XapaKTepHU30BaTh  CYIIECTBEHHBIC TPU3HAKU HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M XHUMHYECKUX PEAKIUd, BBIABIATH  OOITHE
3aKOHOMEPHOCTH, TMPUYUHHO-CJICJCTBEHHBIC CBSI3M W IPOTHBOPEYMS B
M3Y4aeMBbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHeE AeiCTBUSA:

YMEHHUE HCITOIh30BaTh IMOCTABJICHHBIC BOMPOCHI B KaUeCTBE MHCTPYMEHTA
MMO3HAHUSA, a TAaKXKE B KAyeCTBE OCHOBBI i1 (DOPMUPOBAHHS THUIIOTE3BI II0
IIPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOPETEHUE OMBITA MO TJIAHUPOBAHHIO, OPTaHU3AIMU U TIPOBEICHUIO
YYCHUYECKUX OJKCIIEPUMEHTOB, YMEHHME HaOJ0JaTh 3a XOJOM IIpoIliecca,
CaMOCTOATENbHO MPOrHO3UPOBATh €0 Pe3yJbTaT, (OPMYIHPOBATH 0OOOIICHUS
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U BBIBOJIBI 10 pe3yjbTaTaM NMPOBEAEHHOTO OIbITa, UCCIEIOBAHMS, COCTABISAThH
OTYET O MPOJEIAHHOMN padoTe.

PaGora c nndopmanueii:

yMEHHE BbIOMpaTh, aHAIW3UPOBATh U HHTEPHPETUPOBATH HMHPOPMAIIUIO
pa3sNUYHBIX BUAOB U (OpPM TMPEACTABICHHS, IMOIy4aeMyl0 U3 pPa3HBIX
HMCTOYHUKOB (HAYUHO-TIOMYJISIpHAS JIUTEpaTypa XUMUUYECKOTO COJACpKaHUS,
CIpaBOYHBIE TMMOCOOMS, pecypchl MHTepHeTa), KPUTHYECKH OIICHUBATh
MPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(OPMAIIHIO;

YMEHUE MPUMEHSITh Pa3IMIHbIC METOMBI U 3aPOCHI TIPH TTOUCKE U 0TOOpE
uH(pOpMAIIMM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX NJisi BBIOJTHEHUS
y4eOHBIX U IMO3HABATENIbHBIX 33124 ONPEAEIEHHOIO TUIIA, TPUOOPETEHUE OMbITA
B 00JIaCTH HKCIIOJIb30BaHUS MHPOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO HCIOJIb30BaHUS PA3IUYHBIX TMOUCKOBBIX
CUCTEM, CAMOCTOSITEJILHO BBIOMpATh ONTHUMAIBHYIO (OpPMY MpeACTaBICHUS
nH(pOpMaUU U WUIIOCTPUPOBATH PEIIAEMbIE 33]1a4M HECJIOKHBIMU CXEMaMH,
auarpaMMamu, IpyruMu opmamu rpaduku U 1X KOMOUHAIUSIMU;

YMEHUE HCIOJNb30BaTh W aHAJIU3MpPOBAaTh B Mpolecce Yy4yeOHOH U
HCCJIE0BATENBCKOM JEATEIIbHOCTH uHdOpMaIuio 0 BITUSTHUU
MPOMBIIIUIEHHOCTH, CEJIbCKOIO0 XO3SIICTBA M TpPaHCIOpPTa HA COCTOSTHUE
OKPYIKarOIIEH MPUPOTHOU CPEBI.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIE TeHCTBUS:

YMEHHMs 3a7aBaTh BOINPOCHI (B XOJie Auanora W (Wiau) JIHUCKYCCHUHU) MO
CYIIECTBY 0OCYy>XKgaeMoil TeMbl, (OpPMYJIUPOBATh CBOM  MPEAJIOKECHUS
OTHOCHUTEJIBHO BBIITOJTHEHUS IPEIJIOKEHHOM 3a]1a4H;

YMEHUSl TPEACTAaBIATh IMOJYYEHHBIE pe3yJbTaThl IO3HABATEIHLHON
NEATeIbHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh MPE3eHTAIUIO
pE3yIbTAaTOB  BBIMIOJHEHUS XHMHUYECKOTO OHKCIepUMEHTa (J1abopaTOpHOTO
OMbITa, JJAOOPATOPHOU PabOTHI MO UCCIEIOBAHUIO CBOMCTB BEUIECTB, YUEOHOrO
MIPOEKTA);

yMEHUsI y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENIbHOW M  HCCIIE/IOBATEIIbCKOM  JIESITENIbHOCTH TMPU  PEIICHUHU
BO3ZHMKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta OOILIMX MHTEPECOB U COTJIACOBAHMS
no3unuii  (0OCyXaeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IITYPMBDY,
KOOpJMHAIIMA COBMECTHBIX JACHCTBUH, ONpeaeieHre KPUTEPUEB IO OLIEHKE
KaueCcTBa BBIIOJIHEHHON pa0dOThI U JPYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE 1eiCTBHUSA:

YMEHHUE CAMOCTOSITENBHO ONPENENATh UEIN AEATEIbHOCTH, TUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
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NeSATeNIbHOCTD, BEIOMpATh Hanbosee 3pheKTuBHBIC CTIOCOOBI pelieHns yaeOHbIX
Y TMO3HABATEIIBHBIX 3a/1a4, CAMOCTOSITEIbHO COCTAaBJISITh WJIM KOPPEKTUPOBAThH
IPEJIOKEHHBI QJITOPUTM JEWCTBUUM NPU BBINOJHEHUHU 33JaHUU C Y4YETOM
MOJTyYEHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX 00BEKTaX — BEIECTBaX U PEaKIUsX,
OLICHUBATh COOTBETCTBUE ITOJYUYEHHOI'O PE3yJbTaTa 3asBJICHHOM LIEJIU, YMEHHUE
WCMOJIb30BaTh M AaHAJIMU3UPOBATH KOHTEKCTHI, IMpE/JaraéMble B YCIOBUU
3aJaHuM.

NNPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yJabTATOB 1O OCBOCHHUIO 00s3aTEIHHOTO

coJiepKaHMs, YCTAaHOBJIEHHOTO JaHHOHN (enepaiibHONM pabouell mporpammoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYAOUIMMHUCS HAay4YHbIC 3HAHUS, YMEHUS U CHOCOOBI
nercTBUl, crenuduyeckue Ui TMPEAMETHOW 007acTu  «XHUMHS», BUJIBI
NEATENbHOCTH 1O TMOJYYEHHI) HOBOTO 3HAHUS, €ro HHTEPHPETaINH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xonimy oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHATUI: aTOM, MOJIEKYJIA,
XUMHUYECKUM 3JIEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE BEILECTBO, CMECH
(oIHOpOHAS ¥ HEOJTHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS
W MOJEKYJSIpHas Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIPHAA
Macca, MaccoBasi J0Jid XUMHYECKOTO DJJIEMEHTa B COEJWHECHUHU,
MOJISIDHBIT ~ OOBEM,  OKCHJ,  KHUCJOTa, OCHOBAaHHWE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKas PEaKius,
KJIaccu(puKaIys peakiuii: peakiiui COSTNHCHUS, PEAKIINH PA3IIOKCHHUS,
peakiuu 3aMelIeHus, peakiuu OOMeHa, 9K30- M DHJIOTEPMHUUYECKHUE
peakiuu, TerioBoi 3PheKT peakiuu, SaIpo aToMa, HIEKTPOHHBIN CIION
aToma, aToMHas oOpOuTadb, paguyc aToMa, XHUMHUYECKas CBS3b,
MOJISIpHAs W HENOJISIpHAs KOBAJCHTHAs CBS3b, MOHHAsA CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas J0Jis BellecTBa (MPOLEHTHAs
KOHLEHTpAIHs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHU H
MPUMEHSATH 3TU MTOHATHUS MPU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

e WCIIOJNIH30BATh XHMHYECKYI) CHMBOJIUKY JUISI COCTaBJICHHUS (HOpMYI
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

e OINpENENsATbh  BAJICHTHOCTh aTOMOB  DJIEMEHTOB B  OMHApHBIX
COCIMHEHUSIX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COEMHEHUAX, MPUHAMNICKHOCTh BEIIECTB K OIPEICIEHHOMY KJacCy
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COCIMHEHUI MO (QopMysaM, BUJ XUMHYECKOW CBs3M (KOBaJeHTHas U
HMOHHAsl) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBath cMmbica Ilepuomnueckoro 3axkona JI. U. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOTUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKHUX AJIEMEHTOB OT UX NoyiokeHus B Ilepuoanueckoit cucreme,
3aKOHOB COXPaHEHUsS MAacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YU€HHs], 3aK0OHa ABOTapo;

OMUCBHIBATh W XapakTepu3oBaTh TaONMuHyro (opmy Ilepuomnueckoit
CUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3jiuyaTh MOHITUS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», mManeie
1 OOJIBIIIE TEPUOABI, COOTHOCUTH 0003HAYCHHS, KOTOPhIE UMEIOTCS B
tabnuie «llepuonnueckass cucrema xumuueckux siaemeHtoB . U.
MeHnneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsl sapa, OOIIee YHUCIo
AJIEKTPOHOB U pacIpeieiiCHUEe UX MO0 JIEKTPOHHBIM CIIOSIM);
KJacCu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOpraHWYEeCKue
BEILIECTBA, XUMUUYECKHUE PeaKIuu (110 YUCITY U COCTaBY yYAaCTBYIOIIUX B
pEaKIMK BEIIECTB, M0 TETIOBOMY 3P deKTy);

XapaKTepru30BaTh (OMUCHIBATh) OOIME XUMUUYECKHE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJACCOB,  MOATBEpXKIas  ONUCAHHE  MOpUMEpaMu
MOJICKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIHA;
MPOTHO3UPOBATh CBOWCTBA BEHIECTB B  3aBUCUMOCTH OT HX
KauyeCTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKaHUS XHUMHUYECKHX
MPEBPAICHUI B Pa3JIUYHBIX YCIOBUSX;

BBIUUCIIATh OTHOCUTENIbHYIO MOJIEKYJSIDHYI0O U MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOrOo »JJeMeHTa Mo (opMmye
COEMHEHHUs, MAacCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOAUTH
pacy€Thl O YPAaBHEHUIO XUMHUYECKON pEaKilny;

IPUMEHSTh OCHOBHBIE ONEPAMU MBICIUTEIBHON AESTEIbHOCTH —
aHaau3 M CHUHTE3, CpaBHEHUE, O000O0IIeHHe, CHCTEeMaTU3AIHIO,
KJIacCU(PHUKAIMIO, BBISBICHHE MPUYUHHO-CICJICTBEHHBIX CBS3EU — IS
V3YUYECHUS CBOMCTB BEILICCTB Hu XUMHWYECKHUX peaKLuu,
€CTECTBEHHO-HAYYHBIE METOJbI TIO3HAHUS — HAOJIOJCHUE, U3MEPECHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PeabHbI U MBICIICHHBIN );

cleloBaTh MpaBWiIaM  TMOJb30BAaHUSI XHMMHYECKOM TMOCYAOoM U
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWiIaM OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH MO BBINOJHEHHUIO
7a00pPaTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHHUIO U COOMPAHUIO
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ra3oo0pa3HbIX BeHIeCTB (BOAOpPOAAa M KUCIOPOAA), MPUTOTOBIECHUIO

pacTBOPOB €  OINPEICIEHHOM MACCOBOM JIOJEH PACTBOPEHHOIO

BEILIECTBA, IJIAHUPOBATh U MPOBOAUTH XUMHYECKUE IKCIIEPUMEHTHI IO

pPAcCIlO3HAaBAaHMID pACTBOPOB INEJIOYEH M KHUCIOT € TMOMOIIBIO
UHIAMKATOPOB (JTakMyc, ¢peHondTanert, METUIOPaHK U IpyTHe).

K xoniy oOydenus B 9 kiacce mpeiamMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpa)kaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIINXCSl YMEHUI:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHYECKMX TMOHITUN: XUMHYECKUM
AJIEMEHT, aTOM, MOJEKYJa, MOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJI0KHO€ BEILIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTD, CTEIICHb
OKHCIICHHS, XHUMHYECKas peakius, XUMUYEeCKasi CBS3b, TEIJIOBOMI
ahdexT peakuuu, MoJb, MOJSPHBIA O0BEM, PacTBOp, SIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, JICKTPOJIUTHUECKAS AUCCOIUAIIUS, PEAKIIUH UOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBEcHE, OOpaTUMble U
HEOOpaTUMbIE PEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIEC PEAKIIUH,
OKHCIIUTENb, BOCCTAHOBHUTENIb, OKHUCIEHHE W  BOCCTAHOBIICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUUYECKas CBs3b (KOBaJEHTHas,
WOHHAsA, METaJUIM4YecKas), KpUCTAIUIMYECKasi pelI€Tka, KOppOo3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTh XHWMHUYECKOW peakiuu, MpeaeabHO
nonyctumas koHnrentpanus [1JIK BemecTsa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHH H
MIPUMEHSIThH 3TU NOHSATHUS MPU ONMUCAHUU BEILIECTB U UX MPEBPAILICHUH;

e HCIOJb30BaTh XUMHUYECKYID CHUMBOJIMKY [JIs COCTaBleHUs (HOpMYyT
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUN;

e OIpPENENsATh BAJICHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKHUX
AJIEMEHTOB B COEAMHEHUSIX Pa3IMYHOIO COCTaBa, MPUHAIC)KHOCTh
BEIIECTB K OINpPEACIEHHOMY KJIacCy COEIUHEHUW 1o ¢opmMmyram, BHI
XUMUYECKON CBsi3M  (KOBaJIGHTHAs, HWOHHAs, MeETaUIMYecKas) B
HEOPTraHUYECKUX COCTUHEHUSX, 3apsil MOHA M0 XUMHUYECKON Gopmyiie,
XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHWYECKUX COCIUHEHUH,
THUI KPUCTAJUNIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

e packpbeiBaTh cMbIch Ilepuomnueckoro 3akoHa [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHUMAHHE: OINHUCHIBATHL U XapPaKTEPU30BATh
Tabnnunyto Gopmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIEMEHTOB:
pasnuyaTh MOHATHS «TJIaBHas moarpynmna (A-rpymnma)y u «mobodHas
noarpymnmna (b-rpynmna)», manble U OOJbIIHE TMEPHOJIbI, COOTHOCUTH
0003Ha4YeHUsI, KOTOPbIE HMEIOTCS B MEPUOJUYECKON Tadiuue, C
YUCJIOBBIMU  XAapaKTEPUCTUKAMU CTPOCHHMS AaTOMOB XUMHUYECKUX
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AJIEeMEHTOB (CocTaB W 3apsi sapa, oOIlee YHCIO JIIEKTPOHOB H
pacrpenielieHe HX M0 JJICKTPOHHBIM CIOSIM), OOBSICHATH OOLIUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB DJIEMEHTOB U X COCUHEHUN B
npejenax MajiblX MEPUOJIOB U TJABHBIX MOJATPYII C YYETOM CTPOCHHS
UX aTOMOB;

e KJacCUPUIMPOBATH  XUMUYECKHE  DJIEMEHTBhI,  HEOPTaHUYECKUE
BEIIECTBA, XUMUYECKUE PEaAKINH (TI0 YUCITy U COCTaBy y4aCTBYIOIIUX B
peaKIuy BEIIECTB, M0 TEIJIOBOMY 3(PeKTy, M0 U3MEHEHUIO CTeTeHen
OKHCJICHUS] XUMHUYECKUX JIEMEHTOB);

e XapakTepu30BaTh (OMUCHIBAThH) 00IIKME U cHelupUIECKre XUMUUYECKUE
CBOMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOJTBEPKIAsl OMNUCAHUE
nIpUMepaMH MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHHM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;

e COCTaBJSITh YPABHEHUS JJIEKTPOJUTHUYECKON TUCCOIMAIUU KHUCIIOT,
LIEJI0YEH W COJIEHW, IIOJHBIE W COKpALIEHHBIE YPAaBHEHUS DPEAKIUN
MOHHOTO  OOMEHa, YypaBHEHHMsS  peaKIui,  MOJITBEPKIAOIINX
CYIIECTBOBAHUE T'CHETHUUECKON CBSA3M MEXIY BEIIECTBAMH Pa3IMUHBIX
KJIACCOB;

e PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIUMA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIH;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHWS,
BO3MOKHOCTH TPOTEKAHUS XUMUYECKUX TPEBPAMECHUNA B Pa3TUIHBIX
YCIIOBHUSIX;

e BBIUHCISITH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JIOJK0 XHMMHYECKOrOo »3JeMeHTa 1o (opmyle
COCJMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOpPE, MPOBOAUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PEaKIInu;

e coONOaTh MpaBuja TOJIB30BAHUS  XMUMHUYECKOW TMOCYAOoM W
nabopaTOpHBIM 000pYy/IOBaHHEM, a TakXKe TMpaBWia OOpAIICHUS C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU 110 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO W COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa M YIJIEKUCIIOTO rasa);

e TMPOBOJUTH pEAKIHUH, TMOATBEPKIAIONINE KauyeCTBCHHBIH COCTaB
pa3NUYHBIX BEUIECTB: pPAaClO3HABAaTh OMNBITHBIM MYTEM  XJIOPHU/I-,
Opomun-, womua-, kKapobonar-, ¢docdar-, cuaMKar-, cyiubdar-,
TUIPOKCUJI-MOHBI, KATHOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METAJIJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX BEILIECTB;
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e IPUMCHATH OCHOBHBIC OIICPAIlMH MBICIUTEIBHOW JEATEIBHOCTH —
aHalu3 W CHUHTE3, CpaBHEHUE, O0000IleHHe, CHCTEeMaTU3aIHIO,
BBISIBJICHUE TTPUYMHHO-CIICICTBEHHBIX CBSI3€H — JIJIsI U3yYCHHS CBOWCTB
BEIIECTB M XUMHUYCCKUX pEaKIHi, €CTECTBEHHO-HAyYHBIE METOIbI
MO3HAHUS — HAOJIOJACHUE, U3MEPEHUE, MOJICIIMPOBAHUE, SKCIICPUMEHT
(peaJIbHBIN U MBICIICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosn4yecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposbie)
KonTpoasubie | IlpakTnueckue
n/m | mnporpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. [lepBoHavaibHbIe XUMHUYECKHE MOHATHSA
Xumus — BakHasg 00J1acThb
1.1 €CTECTBO3HAHUS U IPAKTUUECKOU 5 2 bubnnorexa [IOK
' p https://m.edsoo.ru/7f41837¢
EATENLHOCTH YETOBEKA
bu6mmoreka [IOK
1.2 BemecTBa 1 XuMHUeCcKHEe peakIuu 15 1
p https://m.edsoo.ru/7f41837¢

Hroro no pazgeny

20

Pa3zgea 2. BaxxHelue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB

)1 Boznyx. Kucnopon. [Toustue 06 6 bu6mmorexa [IOK

) OKCHAAX https://m.edsoo.ru/7f41837¢c
29 Bognopon. [lonarue o kuciorax u g 1 bubnuoreka [IOK

' COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tousitue 06 5 1 1 bu6nuoreka [JOK

' OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI HEOPTAaHUYECKUX 1 | 1 bubnmnoreka [JOK

' COoeJUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30
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Pa3zpnen 3. Ilepnonnueckuii 3axkoH u llepuoguyeckasi cucremMa xumnueckux 3jaemMeHToB /I. U. MenneneeBa. Ctpoenne

aToOMOB. XMMH4YecKas CBsi3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE PC€aKIuU

[lepuoanueckuii 3aKOH U
31 [lepuonnueckas cucrema 7 bubnumoreka [IOK
' XUMHUYECKHX dJ1eMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHne atoma
XuMuueckas CBs3b.
3.2 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 8 2 bubmorexa HOK
) https://m.edsoo.ru/7f41837¢
peakmuu
bubmmoreka [JOK
n 1
TOTO 1O pasiieiy > https://m.edsoo.ru/7141837¢
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
I[TPOIT'PAMME

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMUCAH 3NTEKTPOHHOW NMOAMNMUCHIO

H(4)30Y "rTMMHA3U1SA UM. B.B. AABbIAOBA", CyHratynnunHa TaTbsiHa
AneKkcaHApOBHa, ANPEKTOP

10.09.25 15:40 (MSK) Ceptudukat 02EE417800A5B2FF954CCCO6E530C68356

25


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB (undgposbie)
Kontpoasubie | IlpakTnueckue
n/m | W TeM NPOorpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Pa3znen 1. BemecTBo 1 XUMHYeCKHE PeaKIIUA
[ToBTOpeHue u yriryoseHue
1.1 3HaHI/II§ OCHOBH}EI;IXyaB €JI0B 5 1 bubmmorexa [TOK
' pasit https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnmoreka [JOK
' XAMHYECKHX PEaKInit https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHIECKAS
1.3 rcconuanusa. XuMHIeCKue 8 1 1 bubmorexa HOK
' A MM https://m.edsoo.ru/7f41a636
peaKIuu B pacTBOpax
Hroro no pazgeny 17
Pa3pnen 2. HemeTa/uibl M HX COeIMHEHUSA
OO0m1as xapakTepucTUKa
2.1 XI/IMI/I‘ICCKEX aﬂ:MeHTOB 4 1 bubmorexa HOK
’ https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO01as xapakTepucTHKa
27 XAMHYECKHX DJICMCHTOB 6 bubnuoreka [IOK
' VIA-rpynmnsl. Cepa u e€ https://m.edsoo.ru/7f41a636
COEIMHEHUS
2.3 OO0mmas xapakTepucTHKa 7 1 bubnmoreka [JOK
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XUMHUYECKHX DJICMEHTOB
VA-rpymmesl. A30t, pochop https://m.edsoo.ru/7f41a636
1 UX COCAUHCHHUS
OO61mas xapakTepucTHKa
24 XAMUYECKHUX 3JIIEMEHTOB 2 | ) but6mmoreka [JOK
' IVA-rpynnel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHHUS
Hroro no pasneny 25
Pa3nen 3. MeTaabl 4 HX COeMHEHUS
. but6mmoreka [JOK
31 Obume cBoHCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
39 Baxueiinme MeTalIBl U UX 16 | ) bubnunoreka [IOK
' COEJIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3znen 4. Xumus u okpyxawuias cpeia
41 BemectBa u Mmatepuansi B 3 bubnunoreka LIOK
' JKU3HH YEJIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68 4 7
11O ITPOI'PAMME
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ITOYPOYHOE INTAHUPOBAHUME

8 KJIACC
KoJsunyecTBO 4acoB DJIeKTPOHHBbIE

Ne Mara uudposbie

Tema ypoka KonTpoabnbie | IlpakTnueckue
n/n Bcero H3YYeHH S o0pa3oBaTe/ibHbIE

padoTbl padoThl
pecypcsl

I1 .P

1 peaMer xumuu. Poins xumun B 1 04.09.2025 bu6mmoreka [JOK
’KW3HHU dejioBeKka. Teja u BemecTBa https://m.edsoo.ru/ff0d210c
[TonsiTHe 0 METO/IaX MO3HAHUS B bubnuotexa [JOK

2 XUMHHU ! 06.09.2025 https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne 1

IT 0 0

3 « pleI/ma paboTHI B 1a0OpaTOPUU U 1 11.09.2025 bubnuorexa [JOK
pUEMBI OOpaIICHHS C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0BAHUEM
4 .

4 HUCTBIE BEIIECTBA U CMECHU ) 1 13.09.2025 bubnuorexa [JOK
CrniocoOsbI pazaenenus cMmecei https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padbora Ne 2 Bu6 110K

nonInoTeKa
P i 1 .09.
5 «Pa3nenenue CMeceHv (Ha mpumepe 18.09.2025 hitps://m.cdsoo.ru/f0d28c8
OYMCTKHU TOBAPEHHOM COJIM)»
bu6moreka [JOK
A 1 .09.
6 TOMBI H MOJICKYIIBL 20.09.2025 https://m.edsoo.ru/ff0d2a6¢c

Onepatop 340 000 "KomnaHus "TeH3op"
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XUMHUYECKHE 2JIEMEHTBI. 3HAKU bubnuoreka [JOK
7 1 25.09.2025
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 27.09.2025 hitps:/m.cdsoo.ru/fl0d2a6e
bubmmnoreka LIOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 02.10.2025 hitps://m.edsoo.ru/f0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa
10 BEIIECTB. XUMHUECKas (hopmyJia. 1 04.10.2025 bubmmnoreka [JOK
BaneHTHOCTL aTOMOB XUMHYECKUX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
OTHOCHUTENLHASA aTOMHAs Macca. Bu6 110K
HOJIHMOTEKA
11 OTtHOocHTENbHASI MOJIEKYJISIPHASI 1 09.10.2025 hitps://m.cdsoo.rw/f0d323c
Macca
12 MaccoBas 10511 XMMHAYECKOTO | 11.10.2025 bu6mmoreka [JOK
3JIEMEHTA B COCJIMHECHUU https://m.edsoo.ru/ff0d350c¢
13 KonmuectBo BemecTBa. MoJib. 1 16.10.2025 bu6mmoreka [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 duznyeckre 1 XUMHYECKHE | 18.10.2025 bubnuotexa [JOK
SIBJICHUS. XUMHAYECKasl pEaKIUs https://m.edsoo.ru/ff0d37fa
15 ITpu3Haky U yCIOBUS IPOTEKAHUS 1 bubmmorera [IOK
P y P https://m.edsoo.ru/ff0d3al6
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. 23.10.2025
XUMHUYECKUX PEeAKIU
3 )

16 aKOH COXpaHEHUs1 MacChl BEUIECTB 1 08.11.2025 bu6munorexa LIOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenust konmdecTBa, MacChl Eu6 11OK

nonMoTeKa

1 1 A1,

7 BEILIECTBA I10 ypaBHteHHM 13.11.2025 hitps://m.cdsoo.ru/fR0dS 708
XUMHUYECKHUX PeaKIHii
Knaccudukanus XuMHuecKux

18 CaKIMK (COCAMHEHUS 1 15.11.2025 Bubmmorexa [IOK
peart A ’ o https://m.edsoo.ru/ff0d3{34
pasioKeHUs, 3aMeIeHUs, 0OOMEeHa)

M. B. JIomoHOCOB —

19 Y4EHBIA-OHIUKIIONEUCT. 1 20.11.2025 bu6nuorexa [IOK
O000111eHHE U CUCTEMATU3ALMS https://m.edso0.ru/ff0d40c4
3HAHUI
Konrponsnas padora Nel no reme BuG 110K

noinoTexa

20 «BerrecTBa 1 XUMHUECKHE 1 1 22.11.2025 hitps://m.edsoo.ru/f0d4290
peaxkuum»

Bo3nyx — cmechk razos. CoctaB BuG 110K
noinoTexa

21 Bo3ayxa. Kuciopon — sneMeHT u 1 27.11.2025 hitps://m.cdsoo.ru/f0d448e
npoctoe BemecTBo. O30H
duznyeckre 1 XUMUYECKHE

” CBOIICTBa KHCIIOpoAa (peaKIuu 1 9.11.2025 bubmuorexa [JOK
okucneHus, ropenue). [lonsrue 06 https://m.edsoo.ru/ff0d4614
OKCHJIAX

23 CriocoObI TOTy4YeHHUsT KHCIIOPO/ia B 1 bubmuorexa [JOK
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71a00paTOpPUU U IPOMBIIUIEHHOCTH. 04.12.2025 hitps://m.cdsoo.rw/f0d497a

[Tpumenenue kucaopoa

TennoBoii 3¢ ekt xumMuueckoi

peaxiuu, MoHSATUE O BuG 110K
nonnoTexa

24 TEPMOXMMHUYECKOM YPaBHEHUH, 1 06.12.2025 hitps://m.edsoo.ru/f0d4790
9K30- U SHAOTEPMHUECKUX
peakuusax
TomnuBo (He(dTh, yroiab U METaH).

25 3ar ﬂSHeIEHeq];m yxa CIOCOObI iro 1 11.12.2025 bubmorexa LIOK

p Ayxa, o https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALLICHUS
[TpakTrueckas padora Ne 3 o Teme BuG 110K
noinoTexa

2 IT 1 1 2.

6 «Ilonyuyenue u cobupanue ) 13.12.2025 hitps:/m.cdsoo.ru/f0d4ac?
KHCJIOpPO/1a, U3yUEHUE €r0 CBONCTBY
B _

7 010pOJ — BJIEMEHT U MPOCTOE ] 18.12.2025 bu6muoreka [IOK
BeniecTBO. Haxoxnenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
DU3NYECKHE U XUMUYECKUE Bu6 110K

. nonMoTeKa
28 cBoiicTBa Bojgopoaa. [Ipumenenune 1 20.12.2025 hitps://m.edsoo.ru/f0d4dd0
BOZIOpOZA
bu6mmorexa [JOK
29 IT 1 25.12.202
OIATHE O KHCIOTAxX 1 COIAX > 025 https://m.edsoo.ru/ff0d50d2

30 Crioco6bI nostyueHust BOAOPOaa B 1 27122025 bubnuorexa IIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK

31 IT 6ota Ne 4 1 1

paiTiriecias pabota 2 % 1o TeMe https://m.edsoo.ru/ff0d4f42
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«Ilonyuenue u cobnpanue 15.01.2026
BOJIOPO/Ia, U3yYEHHUE €r0 CBOWCTBY
Mo i1 00bEM razoB. 3ako

0 JISIpHBINA 00BbEM ra3oB. 3aKOH 17.01.2026 Bbubmuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucnenus o0b€Ma, KoIu4ecTBa EuG 10K

noIMOTEeKA

33 22.01.202
BEII[ECTBA rasa o ero I/I3B€CTHO}V[}’ 01.2026 hitps://m.cdsoo.rw/f0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruucnenust 00bEMOB ra3oB 1o

ABHEHUIO pea a OCHOBE b K

34 YpaBHCHH "p KIIMHA Ha OCH 13 24.01.2026 nonuoreka 1O
3aKOHA O0OBEMHBIX OTHOIIICHUI https://m.edsoo.ru/ff0d5708
ra3oB
o e ecKue b K

35 1/13qu CKHE M XUMHYECKHU 9.01.2026 noaroreka 11O
CBOMCTBA BOJbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [1o e 00

36 TaB OCHOBAHUM HATH 31.01.2026 bubnuorexa [{OK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.
Hacpie € 1 HEHACHIIIEe e

37 BIIICHHBIE U HEHACBHII[CHHBI 05.02.2026 bubnmnorexa LIOK
pactBOpbl. MaccoBast 1oJist https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOPE
[TpakTuueckas padora Ne 5 o teme
«IIpuroroBieHue pacTBOpPOB €

18 pur T BII Em p Tva B ) 07.02.2026 bubnuorexa LIOK
OIpeNEIIEHHON MaCcCOBOU J10JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY
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39 KonTponbnas paborta N2 mo Teme 1 | 12.02.2026 bu6mmoreka [IOK
«Kucnopox. Bonopon. Bona» https://m.edsoo.ru/ff0d6342

40 OKcuapl: cocTaB, KiaccuuKaIus, | 14.02.2026 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyuyeHnue u XuMU4ECKUE Bu6 110K

. HOIMOTEKA

41 CBOMCTBA KHCJIOTHBIX, OCHOBHBIX U 1 19.02.2026 hitps://m.cdsoo.ru/f0d664c
aM(OTepHBIX OKCHUIOB

4 OCHOBaHUS: COCTaB, 1 21.02.2026 bubnuorexa [{OK
KJaccu(uKalus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
[Tonyuenue u xXumMu4ecKue bubnuorexa [JOK

43 CBOWCTBA OCHOBaHHIA ! 26.02.2026 https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, kinaccudukams, 1 78.02.2026 bubnmnorexa LIOK
HOMEHKIIATypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue u xumMu4eckue bu6munorexa LIOK

45 CBOMCTBA KHCIIOT ! 05.03.2026 https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,

46 CHOCO(6LIE nlz)ﬂ LI)eHI/ISI XHMHqZEKHe 1 07.03.2026 bubmorexa [OK

N y ’ o https://m.edsoo.ru/00ad9474

CBOMCTBA

47 [TpakTuueckas padota Ne 6. | 12.03.2026 bubmmoreka [JOK
Pemenne skciepuMeEHTAIBHBIX https://m.edsoo.ru/00ad9b7c
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3a/1a4 1o TeMe «OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCAMHEHUI
['eneTnueckasi CBA3b MEXIY Bub 10K
nOIMOTEeKA
48 1 .03.
KJIacCaMHU H:eopraHquCKHx 14.03.2026 hitps://m.cds0o.rw/00ad9as0
COCTMHEHUI
O0001IeHNe U CHCTEMAaTH3aITHS bubmuorexa [{OK
4 1 .03.
? 3HAHUHN 19.03.2026 https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme EuG 10K
nOIMoTEKA
50 "O 1 1 2.04.202
CHOBHBIC KTacehl . 02.04.2026 https://m.edsoo.ru/00ad9¢la
HEOPTraHUYECKUX COCTMHEHHI
[TepBbie MOMBITKH KTacCU(PUKAIIII
51 XHMHYECKHUX dJIeMeHTOB. [loHsATHE O 1 04.04.2026 bubmorexa [IOK
i o https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX JIEMEHTOB
[Tepuoanueckuii 3aKOH U
[Tepuoanueckas cucrema
5 pUOTUIECKas CHCTEM 1 09.04.2026 Bbu6muoreka [JOK
XUMHUYECKHUX A1eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
MeHneneeBa
bu6mmoreka [IOK
53 IT 1 11.04.202
CPHOJPL, TPYTIIBL, HOATPYIIHET 04.2026 https://m.edsoo.ru/00ada52c
C .C
54 TpoeHue atoMoB. CocTas 1 16.04.2026 bubnuoreka [IOK
aTOMHBIX siaep. M3oromnsl https://m.edsoo.ru/00ada342
55 CtpoeHue JIeKTPOHHBIX 000JI0UEK | bubnmorexa [JOK
aToMoB 3JieMeHTOB [lepuoanueckoit 18.04.2026 | https://m.edsoo.ru/00ada6bc
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cucteMmsl J1. 1. MenpaeneeBa
XapakTepucTuka XMMHUIECKOTO

56 3JIEMEHTA TI0 erf) MOJIOKECHUIO B 1 73.04.2026 bubnuorexa [JOK
ITepuoanueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [lepuoguueckoro 3akoHa

57 JUISL pa3BUTHS HAYKH I/I HpuaKTI/IKI/I. . | 25.04.2026 bu6muorexa LIOK
N. MenaeneeB — yu€Hbli, M1e1aror https://m.edsoo.ru/00ada96e
Y TpaXJaHUH
PezepaHblii ypok. O6o01enue u

58 CHCTeMaTI/isauI/I;I 3HaHUH / ) | 30.04.2026 bu6mmoreka [IOK
Bcepocculickas npoBepoyHas https://m.edsoo.ru/00adb33c
pabora
Kontposnbnas padota Ne4 o teme

59 «CtpoeHue aTOMa.UXI/IMI/IIIeCKaSI | | 02.05.2026 bubmuoreka [IOK
cBs3b» / Beepoccniickas https://m.edso0.ru/00adb486
npoBepouHas paboTa
C) b K

60 JIEKTPOOTPHULIATEIIBHOCTH ATOMOB 1 07.05.2026 nommoreka 1{O
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8

bubnunorexa LIOK
1 141 1 .05.

6 OHHasl XUMHUYECKas CBSI3b 14.05.2026 hitps://m.cdsoo.rw/00adac34

62 KoBasneHnTHas nosspHas 1 14.05.2026 bu6nuorexa [IOK
XUMHUYECKAS CBA3b https://m.edsoo.ru/00adaab8
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KoBasienTHast HenonsipHas bu6mmoreka [IOK
63 XUMUYECKasl CBSI3b ! 16.05.2026 https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 CreneHb OKUCIECHUS 1 16.05.2026 hitps:/m.cdsoo.ru/00adac28
65 OKHUCIUTENTbHO-BOCCTAaHOBUTEIIBHBIC 1 21.05.2026 bubnuorexa [{OK
peakuuu https://m.edsoo.ru/00adb076
but6mmoreka [IOK
66 OKUCIUTENN U BOCCTAHOBUTEIIU 1 21.05.2026 hitps//m.cds00.r/00adb076
PesepBHbIit ypok. O6001mIeHNE 1
67 CHCTEeMaTH3alMsl 3HAHUH 10 TeME 1 73.05.2026 bubnuorexa [JOK
«Ctpoenne atoma. XUMHYECKast https://m.edsoo.ru/00ad9cb2
CBSI3bY»
68 PesepBHBIit ypoK. 0606111eH1/1e u 1 3.05.2026 bu6mmoreka [JOK
CUCTEMAaTHU3alus 3HaHUU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 5 4
ITPOI'PAMME
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9 KUIIACC

Koan4yecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero U3yYyeHus o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl

IlepnonuuecKkuil 3aKOH.
[Tepuonuueckas cucrema b K

| pHOA 1 02.09.2025 | Dromiorera LHO
XUMUYECKHX dJ1eMeHToB []. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3BMEHEHUH BuG 110K

noIMoTeKa

2 5 1 .09.202
CBOWCTB XI/{MI/I‘ICCKI/IX BJIEMEHTOB 06.09.2025 hitps://m.cds00.rw/00adb6b6
MEePBBIX TPEX MEPHUOIOB
Kiacc Ka OMEHKJIaTypa

3 (UK 1 HOMCHKJIATYP 1 09.09.2025 bu6mmoreka [IOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
B €CKOi1 CBA3

4 UIbI XUMHYECKON BH"I/I W THIIEI | 13.09.2025 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no treme

I1 0

5 « OBTf)peHI/Ie U yriiyoieHue | | 16.09.2025
3HaHWW OCHOBHBIX Pa3/IelIOB Kypca
8 kiacca»
Knaccudukamms xuMmuueckux

6 ib 11 1 50.09.2025 Bbu6muorexa IIOK
peakuuy 1o pa3auyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
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IToHsATHE O CKOPOCTH XUMUYECKOU BuG 110K
noInoTeKa
7 T 23.09.202
peakuuu. [IoHsITHE O TOMOTEHHBIX U 3.09.2025 hitps://m.edsoo.ru/00adbe9a
TE€TEPOTEHHBIX PEAKIIHIX
IToHnsiTHE O XUMHYECKOM
aBHOBecHH. PaKTOPHI, BIHUSIIOIINE
8 Ea CKOPOCTBH XI/IMI/I‘—ISCKOI\/'I eaKmHn 27.09.2025 bubmorexa HOK
p peakn e https://m.edsoo.ru/00adc28c
U IIOJIOKEHNE XUMHUYECKOTO
paBHOBECHS
OKHUCIUTEIFHO-BOCCTAHOBUTEIILHBIE b K
9 30092025 | Promorexa O
peakuuu https://m.edsoo.ru/00adcade
Teopust dIEKTPOIIUTUIECKOU Bu6 110K
HOJIHOTEKA
10 .C §) 04.10.2025
FICCOTHATIII. LHIBHBIC 1 CHIADBIC https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
bubnunoreka LIOK
11 n 7| .10.
OHHBIE YPABHEHUS PEAKIUI 07.10.2025 hitps://m.cdsoo.rw/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBAHHUI B CBETE IIPEACTABICHUI
12 HOBaHHM B CBET npvﬂ TaBJICHUM 11.10.2025 Bbu6muoreka [JOK
00 2JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
IUCCOLIAINU
XUMHYECKHE CBOMCTBA COJIEU B Bu6 LIOK
HOJINOTEKA
13 i 00 14.10.202
cBete HpeﬂCTaBHeH?H 0 0.2025 https://m.edso00.ru/00add8b2
ANEKTPOIUTUYECKON AUCCOLIHAIIIT
but6mmoreka [IOK
14 I1 7| 18.10.202
OHATHE O THAPOJIHM3E coeH 8.10.2025 https://m.edsoo.ru/00add9d4
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O06o001IeHre U CUCTEMAaTH3aIus bubnuoreka [JOK
1 1 .10.
> 3HAHUU 21.10.2025 https://m.edsoo.ru/00addd12
[TpaxTnueckas padora Ne 1. B 110K
noIMoTeKa
16 «Perenue 3KkCrepuMEHTaIbHbBIX 1 1 08.11.2025 hitps://m.cdsoo.ru/00addbfa
3aaw)
KonTponbhas padorta Ne2 no teme
17 «OIIEKTpOIUTHYECKAs 1 1 11.11.2025 bubnuoreka [IOK
aucconyanusd. XuUMHU4YECKUE https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
OO0mmas xapakTepuCTHKA raJlOTeHOB.
18 Xnﬁnqec;e CBI())ﬁCTBa Ha rpumepe 1 15.11.2025 Bubmmorexa [JOK
puMEp T https://m.edsoo.ru/00addfe2
XJIopa
Xaoposogopoa. ConsHas KHCIIOTA,
19 xpmfmecfng CHBOﬁCTBa MOJIyYeHUe 1 18.11.2025 Bubmmorexa [JOK
’ y ’ T https://m.edsoo.ru/00ade104
MPUMEHEHHE
ITpakTuueckas padora Ne 2 o teme Bu6 110K
nonMoTeKa
2 I1 i 1 1 A1,
0 « onyquHf: COJIjIHOI/I KHUCJIOTBI, 22.11.2025 hitps://m.cdsoo.ru/00ade348
U3y4eHUe e€ CBOMCTB»
Beruncnenus mo ypaBHEHUSM
21 XUMUYECKUX PEAKIUH, €CIIH OUH 1 25.11.2025 Bubmmorexa [JOK
PEAKLIH, A T https://m.edsoo.ru/00ade488
U3 PeareHTOoB JIaH B U30BITKE
” OO0m1as XxapaKTepUCTUKA JIEMEHTOB | 99.11.2025 bubmmoreka [JOK
VIA-rpynmbt https://m.edsoo.ru/00ade64a
23 AnnoTpornHbie MOAUGUKAITUN CEPHI. 1 bubmuorexa [JOK
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Haxoxnenue cepol u eé
ACHHE P 02.12.2025
COEJMHEHUH B MIPUPOLE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
CepoBoaopos, CTpoeHue,
24 (bHI;qufKiei XI/IIIC\)/II/I‘ICCKI/IC 06.12.2025 Bubmmorexa [JOK
. o https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuabl cepbl. CepHas KUCIOTA,
25 (1)1/13145601(145 u XI/II\EI/I‘ICCKI/IC 09.12.2025 Bubmmorexa [JOK
. o https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHHE
XUMHUUECKUE PEAKLIUH, JeXKAIINUE B
OCHOBE IIPOMBIIIJIEHHOTO CrIoco6a
oJryde CEpPHOU KUCIIOTHI.

26 MOJTyYEHHUsI CEPHOMN KUCIIOTHI 13.12.2025 bubmuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXaIOIIEH CPeb
COEIMHEHUSIMU CEPbI
B CJIEHHE MacCOBOM 110

7 BIYHCIICHUE M BOU 1011 16.12.2025 bu6mmoreka [JOK
BBIXOJIa MPOAYKTA pEAKIUN https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTHKA JIEMEHTOB
VA-rpynmsl. A3or, Bu6 110K

noIMoTeKa

28 20.12.202
PACTpOCTPAHEHHE B HIPHPOIE, 0 025 https://m.edsoo.ru/00adeea6
bu3HYecKre U XUMHYECKUE
CBOIICTBa
AmMMuak, ero pusnyeckue u EuG 10K

noIMoTeKa

29 i 23.12.202
XUMHUYECKHE CBOMCTBA, MOITYYEHHE 3 025 hitps://m.cdsoo.rw/00adf004
U IPUMEHEHUE

30 [TpakTrueckas padota Ne 3 o Teme bubnuorexa [JOK
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IT 2.
« OJIy‘{f:HI/Ie aMMHaKa, U3y4CHHE 27.12.2025 hitps://m.cdsoo.rw/00adfl 80
€ro CBOMCTB»
A3zoTHa ciiota, €€ hHu3nyecKue
31 THasl KUCIT TU busnueckue u i 30.12.2025 Bbubmuoreka [JOK
XAMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosnp3oBaHre HUTPATOB U COJIEH
aMMOHHMSI B KQ4eCTBE MUHEPATHHBIX Eub 10K
noIMoTeKa
2 i X 1 .01.
3 yAobpenuid. Xumureckoe . 13.01.2026 https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KAIOIIEH cpebl
COEJIMHEHUSIMU a30Ta
®ocpop. Oxenpg pochopa (V) u
33 @ocgo pHaJI ann((i))Ta q)(bI/II)SI/I(lleziKI/Ie u 1 17.01.2026 Bubmmorexa LOK
p L T https://m.edsoo.ru/00adf68a
XHUMHUYECKHE CBOICTBA, MOIyYeHHE
Hcnonb3oBanue GocdaTos B
KauecTBe epa
34 4eCTB thH pabHBIX 1 20.01.2026 bu6nuorexa [IOK
ya00peHuit. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl pochaTamMu
Yraepon, pacopocTpaHeHUE B
35 npu E J;[ (lp)I/BI/II‘)leCKII)/Ie u 1 24.01.2026 bubmmorexa LOK
pHpoae, _ o https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Oxkcupel yraepoaa, ux Gpusudeckue
U XUMUYECKUE CBOMCTBA. Eub 110K
nOJIMOTEeKA
36 C) 0 1 .01.
KOJIOTHYECKHUE TIPOOIIEMBI, 27.01.2026 hitps://m.cdsoo.ru/00adfebe
CBSI3aHHbBIE C OKCHUJIOM yTJIepoaa
av)
N bubnuorexa [JOK
37 VYronpHasg KUcnoTa u €€ co 1
rofpHat IreoTa m 31.01.2026 | https://m.edsoo.ru/00ae006¢
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[TpaxTrueckas pabota Ne 4 o Teme
"ITony4ueHne yrieKuCIOro rasa. b K
38 Y 4 03.02.2006 | Promuorera IO
KauecTBenHnas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-1oH"
[TepBoHavabHBIC TOHATHSA 00 Bu6 LIOK
HOJINOTEKA
39 opra’Huvec elecTBax Kak o 07.02.2026
PrafACCuX BELIECTBAX Kak https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YIiiepoaa
but6mmoreka [IOK
40 K 7| 10.02.202
PEMIHH I €10 COCMHCHIA 0.02.2026 https://m.edsoo.ru/00ae080a
[TpakTuyeckast pabora Ne 5.
Pentenue skcriepuMeHTaJIbHBIX bub OK
41 P N 14.02.2026 | Prommoreka I
3azad4 mmo reMe «BaxHelimune https://m.edsoo.ru/00ae0bf2
HEMeTaJIJIBl U UX COCIUHEHUS
Konrponsnas padora Ne3 o reme 56 LIOK
HOJIHOTEKA
42 B 7| 17.02.2026
(DKHCHTIHE HEMETAILIBT 11X https://m.edsoo.ru/00ae0el8
COCITMHEHUS
OO01mas xapakTepuCTHKa
XUMHUYECKHUX DIIEMEHTOB —
MeTaJIoB. MeTalutnueckast CBSI3b U b K
43 21022006 | Bromuorera IO
METAJUINYECKAs] KPUCTAIIIAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METAJIJIOB
XUMHAYECKHE CBOMCTBA METAJIJIOB. Eu6 10K
HOJINOTEKA
44 ) i 24.02.202
HeKTpOXHI\queCKHH P 02.2026 https://m.edsoo0.ru/00aecl 156
HaIpsKEHUH METaJIOB
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O6mmue criocoOb! MOTyYeHUS
MetaiuioB. CruiaBbl. Beruucnenus Bu6 110K
noIMoTeKa
4 1 .02.
5 1o ypaBuHeHI/ISIM XUMHYECKHX 28.02.2026 hitps://m.cdsoo.r/00ac] 156
peaKkIui, eclii ONH U3 PEarcHTOB
COJICPKUT IPUMECH
but6mmoreka [IOK
46 IToHsiTHE O KOPPO3UK METAILIOB 1 03.03.2026 hitps:/m.cdsoo.r/00ac]278
bubnunorexa LIOK
47 [llenounple MeTaITBI 1 07.03.2026 hitps://m.cdsoo.ru/00ac] 4b2
Oxcupl ¥ THIPOKCHIBI HATPUS U bu6nuorexa [IOK
48 KaJus ! 10.03.2026 https://m.edsoo.ru/00ae14b2
49 LLIenoqlv{o3eMeanULIe MeTaJUIbl — | 14.03.2026 bubmmorexa [JOK
KaJIbIIUH 1 MarHuu https://m.edsoo.ru/00ael5¢8
bu6mmoreka [IOK
50 B i 1 17.03.202
aKHEeUIe coeJUHEHUS KaIbIusg 7.03.2026 hitps://m.cdsoo.ru/00ae] 5e8
51 O6O6HUIGHI/Ie U CUCTEMATU3AIM | 31.03.2026
3HAHUH
57 JKEcTKOCTh BOJIBI M CLIOCOOBI €€ 1 04.04.2026 bubnuorexa [JOK
yCTpaHEHU https://m.edsoo.ru/00ac1886
53 [IpakTuueckas padorta Ne 6 o Teme 1 1 bubmmoreka [JOK
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CE R 04,
CCTKOCTB"BOHBI U METOJIbI €€ 07.04.2026 hitps://m.cdsoo.rw/00ac] ac8
YCTpaHEHUS
bubnmnorexa LIOK
4 A i 1 .04.
> HOMHUHHH 11.04.2026 https://m.edsoo.ru/00aec1c64
A .
55 M(poTepHbIE CBONCTBA OKCHJIA U | 14.04.2026 bu6munorexa LIOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
XK 1 .04.
26 cle3o 18.04.2026 https://m.edso00.ru/00ac1d86
57 Oxcuipl, TMIPOKCHIIBI U COJIU 1 21.04.2026 bu6nuorexa [IOK
xkenesa (I1) u xemnesa (I11) https://m.edsoo.ru/00ae35¢6
0606
53 0 HUICHI/IG Y CUCTEMaTH3aIus | 75 04.2026
3HAHUH
[TpaxTrueckas padota Ne 7.
P
59 eIIecHrE SKCHepI/IMeHT;aJ'IBHBIX | 78.04.2026 bu6mmoreka [JOK
3a7a4 o teMe «BaxkHeiimue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS
Beruucienus no ypaBHeHHUSIM
XUMUYECKHUX PEaKIUid, €CIIU OJIUH
0
60 U3 pEareHTOB JIaH B U30BITKE WIH 1 02.05.2026 bubnmnorexa [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakuuu
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61 OGOGLEIGHHG U CHCTEMAaTU3aIUS 1 05.05.2026
3HaHUH
KonTponbnas padorta Ne4 no teme

62 «Baxueime MeTamibl 1 UX 1 1 12.05.2026
COCTMHEHUS

63 BeniectBa n l\iI,aTepI/IaJ'IBI B | 16.05.2026 bubnuotexa [JOK
MMOBCETHEBHOM KWU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
X

64 I/IMI/ILIGCKOCUZ»aI‘pSISHeHI/Ie 1 19.05.2026 bubnuoreka [IOK
OKPYXKaroILIen Cpebl https://m.edsoo.ru/00ae4270
Ponb xumuu B pemieHnn bubnuorexa [JOK

65 1 23.05.202
AKOJIOTHYECKUX TIPOOIeM 3.05.2026 https://m.edso0.ru/00ae4270

66 PesepBHBIit ypoK. 06061116111/16 u | 73.05.2026 bubmmnorexa [JOK
CUCTEMAaTHU3alus 3HaHUU https://m.edsoo.ru/00ae0d0a

67 Pe3epBHBIi1 ypoK. O6061116HI/Ie u | 26.05.2026 bu6munorexa LIOK
cUcTeMaTHu3alus 3HaHUU https://m.edsoo.ru/00adb33¢
PesepBHblIit ypok. O6001eH1E 1 Bubmuoreka [JOK

1 .05.
68 cHUCTeMaTH3alus 3HaHUI 26.05.2026 https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68 4
[MPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOM ITPOTPAMMBI

8 KJIACC

Kon
NpoBePsSIeMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeJILHON MPOrPAMMbI OCHOBHOI'0 00111€T0
oOpa3oBaHus

1

IIo Teme: «HepBOHaLIaHBHLIC XUMHUYCCKUC ITOHATH

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TIOHATHUH: aToM,
MOJIEKYJIa, XUMHYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOJHAS M HEOIHOPOJIHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHas M MOJEKYJsApHas Macca, KOJMYEeCTBO
BEIIECTBa, MOJIb, MOJISIpPHAs Macca, MaccoBasi J10Jii XUMHUYECKOTO
3JIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00bEM, XMMHUECKAsl peakLus,
KJIaccu(uUKalus —peakluil: peakUud COCIUHEHMS, PpEeaKIUH
pa3’oXKEeHMs, peaklMHu 3aMelIeHUs, peakluu OOMeHa, JK30- U
SHJOTEPMUUYECKHUE PEAKIINH, TEIJIOBOM A (PEKT peakiuu, pacTBop,

MaccoBas J10JIsI BEIIECTBA (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

1.2

HUIITIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUH U
INPUMCHATL OTHU IOHATHA HOpPHU OIIHMCAHHMKW BCIICCTB W HUX

IIPEBpaIlCHUI

1.3

HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJICHUS GOpMYIT

BEILIECTB U YPAaBHECHUN XUMHUUYECKUX PEAKIIUN

1.4

pacKpbIiBaTb CMBICI 3aKOHOB COXpaHCHHA MacCChbl BCIICCTB,
IMMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'0 YYCHHA, 3aKOHa

ABoraapo

1.5

OmnpeaciisAiTb BAJICHTHOCTH ATOMOB JJICMCHTOB B 6I/IHapHI)IX

COCAUMHCHUAX

1.6

KJIaCCU(PUIIMPOBATh XUMHYECKHE pEaKIuH (M0 YUCIY M COCTaBy

JOKYMEHT MOAMUCAH S/TEKTPOHHOW MOAMUCHIO
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YUYacTBYIOLIMX B PEeaKLUH BELIECTB, MO TEMIOBOMY YPQEKTY)

1.7

BBIYUCJIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACChI

BCIICCTB

1.8

BBIYUCIISITH MACCOBYIO JIOJIIO XUMHUYECKOTO 3JIEMEHTa 1o GopmyIie

COEIMHEHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCHICCTBA B PACTBOPE

1.10

IIPUMCHATH CCTCCTBCHHOHAYYHEBIC METOJbI IIO3HAHUA -
Ha6J'IIO)IeHI/Ie, HU3MCPCHHUC, MOACIINPOBAHHUC, OKCIICPUMCHT

(peanbHbIN U MBICJICHHBIN)

I[Io Teme: «BaxHeWmme mpeACTaBUTENM  HEOPraHUYECKUX

BCIICCTB»

2.1

pPacKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHSTHMH: OKCHUn,

KucCJj1i0Ta, OCHOBaHHEC, COJIb

2.2

OTIpeeIATh MPUHAJIEKHOCTh BEIIECTB K OIMpeneIéHHOMY Kiaccy

COEIMHEHMH 10 popMyiaM

23

KJ'IaCCI/I(bI/II_[I/IPOBaTB HCOPraHUYCCKUEC BCIICCTBA

24

XapaKTepu30BaTh (OMUCHIBaTh) OOIIHE XUMHYECKHE CBOWMCTBA
BEIIECTB  PAa3IMYHBIX  KJIACCOB,  MOATBEpKJas  OIKCAHUE
OpUMepaMu  MOJIEKYJISIPHBIX ~ YpPaBHEHHHl  COOTBETCTBYIOIIHX

XUMUYECKHUX PEAKLUN

2.5

IMPOIrHO3UPOBATH CBOMCTBaA BCIIECCTB B 3aBUCHUMOCTH OT HX
Ka4€CTBCHHOI'0O COCTaBa, BO3MOXHOCTU MPOTCKAHUA XUMUUYCCKHX

HpeBpaHIGHI/If/'I B Pa3JIMYHLIX YCIIOBHUAX

2.6

cleloBaTh IIpaBWJIaM [OJb30BaHUS XUMHUYECKOM TMOCYI0M U
1abopaTOPHBIM 00OPYAOBAaHUEM, a TAKXKE MPaBHIIaM OOpaIEHUs C
BCIICCTBAMH B COOTBCTCTBUU C HHCTPYKIUAMH IO BBIITOJIHCHHUIO
71a00PaTOPHBIX XUMUYECKHX OTBITOB MO MOJYYCHUIO U COOMPAHUIO
ra3o000pa3HbIX BEIIECTB (BOIOPOAA U KUCIOPO/Ia), IPUTOTOBICHUIO
pacTBOpPOB C OMNPENENEHHOM MacCOBOM J0JIEM pPacTBOPEHHOTO
BCIICCTBA, INIAaHUPOBATh U MPOBOAUTE XUMHUYCCKUC SKCIICPUMCHTDI
M0 PACIO3HABAHUIO PACTBOPOB IIETOYEH U KUCIOT C TOMOIIBIO

UH/IMKAaTOpOB (JIaKMYC, (heHOIPTAICHH, METUIIOPAHXK U JAPYTHUE)

2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU pEaKIuu

JOKYMEHT MOAMUCAH S/TEKTPOHHOW MOAMUCHIO
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[Io Teme: «llepmomnueckuii 3akoH u Ilepuomnueckas cucrema
xumuueckux annemeHtoB J[. M. MenaeneeBa. CtpoeHne aToMoOB.
XuMuyeckast CBSI3b. OKHCIATEIFHO-BOCCTAHOBUTEIHHBIE

peaxIm»

3.1

PaCKpbIBATh CMBICII OCHOBHBIX XUMHUYCCKHUX TTOHATHH: AApO aToMa,
JJIEKTPOHHBIA CJIOW aToMa, aTOMHasi OpOHTal b, PaIHyC aToMa,
XUMHYCCKAasA CBA3b, MOJAPHASA W HCIOJApHAsA KOBAJICHTHAA CBA3b,
AEKTPOOTPHULATENLHOCTD, MOHHAsl CBS3b, MOH, KAaTUOH, aHHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/IL[I/IPOBaTB XUMHUYCCKUEC 3JICMCHTbBI

3.3

OIHCHIBATh u XapaKTepu30BaTh TaOJINYHYIO bopmy
[lepyoguueckoii CUCTEMBl XMMHYECKMX 3JIEMEHTOB: pa3inyarhb
NOHATUS  «TJIaBHas moarpynna (Arpymnma)» M «1oOoyHast

noarpynma (brpynma)y, «maibie» u «00JIbIITHE) TMEPUOIBI

3.4

packpbiBaTh cMmbica Ilepuonnueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBaTh IOHUMAaHWE MEPUOAUYECKONM 3aBUCUMOCTHU
CBOMCTB XHMMYECKHUX DJJIEMEHTOB OT MX TIIOJIO)KEHHUS B

[Iepnonnueckoii cucreme

3.5

COOTHOCUTH 00O3HAu€HMs, KOTOpblEé UMEITCd B  TabauIe
«lleppognyeckas cucremMa  XUMUYECKHX  dieMeHtoB  JI.M.
MeHzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsy sjapa, oOIlee 4ucio

QJICKTPOHOB U PACHPCACIICHUC UX 10 3JICKTPOHHLBIM CJ'IOHM)

3.6

ONpeaAC/isIiTb  CTCIICHb  OKHUCJICHUA  3JICMCHTOB B 6I/IHapHBIX

COCIUHCHUAX

3.7

OIIpCACIIATL BUI XHUMHYECKOH CBSI3H (KOBaHeHTHaH n I/IOHHaﬂ) B

HEOPTraHUYCCKUX COCIUHCHUAX

9 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTarta

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30BaTeILHON NPOrPAMMbI OCHOBHOI'0O 00111€T0
oOpa3oBaHus
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1 ITo Teme: «BemecTBo u XumMudeckas peakuus»

PacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKHMX IOHSATHI: pacTBOp,
AJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, JEKTPOIUTHUECKAsT TUCCOLMALINS,
peaxI1 HOHHOTO0 0OMeHa, KaTalnu3aTop, XUMHUECKOE PaBHOBECHE,
oOpaTtumble u HeoOpaTuMbIe peakuuu,
1.1 OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKUCJIUTENb,
BOCCTAaHOBUTENb, OKHCIIEHUE M BOCCTAHOBJIEHME, aJlJIOTPOIHS,
aM(pOTEepHOCTh, XMMHYECKas CBs3b (KOBAJICHTHAs, HOHHas,
METaJUINYecKas), KpUCTaJUIMYecKasl peIéTKka, CIUIaBbl, CKOPOCTb

XUMUYECKON PEaKUn

HIUIIOCTPpUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHUYCCKHX TTOHATHH U
1.2 INPUMCHATE OTH TIOHATHA HpPH OIHMCAHHMKW BCIICCTB W HUX

MPEBPALLICHHI

COCTaBJIATh YPaBHEHUS IEKTPOIUTUYECKOHN TUCCOLUALMN KUCIIOT,
1.3 1IeJI0YEN M COJIEH, MOJIHBIE M COKpAIIEHHbIE YPABHEHMS PEaKIHi

WOHHOTO 0OMEHA

pacKphrIBaTh CYUIHOCTb OKHCJIINTECIIbHO-BOCCTAHOBUTECIIbHBIX
1.4 peaKIii MOCPEICTBOM COCTaBJICHUSI AJIEKTPOHHOTO OajaHca 3THUX

peaxkuuii

1.5 IIPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMUYECKOUN pEeaKIuu

ITo tremam: «Hemeramiel u ux COCAUHCHUA» U «MeTaiuiel 1 HUX

COCITMHEHMS»

XapakTepu30BaTh  (OMUCHIBATH) 0O0mMe W crenuduueckue
51 XUMHYECKHE CBOHCTBA TPOCTBIX W  CIIOKHBIX  BEIIECTB,

MNOATBEPKAAA OINHNCAHHUEC MPUMCPAMH MOJICKYJISPHBIX W HOHHBIX

YPAaBHEHU COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIUU

COCTaBJIISATh ypaBHEHHUS peakuui, MOJITBEP K IAFOLIUX
2.2 CyIIECTBOBAHUE TI€HETUYECKOM CBA3M MEXKIY BELIECTBAMHU

PA3JIMIHBIX KJIACCOB

POTHO3MPOBATh CBOWCTBA BEHIECTB B 3aBHCHUMOCTH OT HX
23 CTPOEHMSI, BO3MOKHOCTH IPOTEKAHUSI XUMHUUYECKHUX NPEBPALLEHUI

B pa3JINYHbBIX YCIIOBUAX

24 CleloBaTh IIpaBWJIaM [I0JIb30BaHUS XUMHUYECKOM IOCYJIOM U
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1a00paTOpHBIM 00OPYJOBAHUEM, a TAKXKe MpaBUiIaM OOpalleHHs ¢
BEIIECTBAMHM B COOTBETCTBHU C MHCTPYKLHUSAMH I10 BBITOJHEHHIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO

ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKHUCIIOTO ra3a)

MPOBOJIUTH PEAKIUH, IOATBEPKIAIOIINE Ka4eCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH ONBITHBIM ITyTEM XJIOPHU-,
2.5 Opomun, wonupa, kapOonar, ¢ocdar, cumukar, cynasdar,
THJIPOKCUAMOHBI, KATHOHBI aMMOHHSI, HOHBI M3YYEHHBIX METAJUIOB,

IMPUCYTCTBYIOIIME B BOAHBIX paCTBOpax HCOPraHMYCCKUX BCIICCTB

3 ITo Teme: «XuMUsS U OKPYIKAOILAsL CpEay
11 pPacKpbIBaTb CMBICI OCHOBHBIX xumudeckux mnonatuii: I[IJIK
' BEILECTBA; KOPPO3Us METAJLIOB
IIPUMEHATH OCHOBHBIE OIlEpalliU MBICIUTEIBHON NEATEIbHOCTH —
aHaJlM3 W CHUHTE3, CpaBHEHHUE, O0000IeHHe, CUCTEeMaTH3alHIo,
39 BBISIBJICHHEC IPUYUHHO-CIICICTBEHHBIX CBSI3€d — NI HM3Y4YCHUS

CBOICTB BEILIECTB U XMMHUYECKUX PEAKUU; €CTECTBEHHOHAYYHbIC
METOJIbI TIO3HAHWSI — HaOII0JeHNE, U3MEPEHHE, MOJCINPOBAHUE,

IKCIIEPUMEHT (peaabHbIN U MBICJICHHBIN )
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS

1 HepBOHaqaanHe XHUMHUYCCKHUEC ITOHATHUA

[Ipeamer xumuun. Ponb XUMHUM B KU3HHU YellOBEKAa. XUMUS B CUCTEME HaykK.
1.1 Tena u BemecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSTHUE

BE€IICCTB

- ITousaTie 0 Meromax IMO3HAHHUA B XUMHU. YHCThIE BEIIECTBA U CMECH.
Crioco0sl pasfeneHus: cmecei

13 AToMBI U MOJICKYIJIbI. Xumuyeckue diaeMeHThl. CHMBOJBI XUMHYCCKHX
JJICMCHTOB. HpOCTBIC H CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’ICKy.]'IHpHOC YUYCHUC

XuMu4ueckas (bOpMYHa. BaneHTHOCTP aTOMOB XHMMHMYECKHX 3JIEMEHTOB.
1.4 3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcHUTEeNbLHAss aTOMHAas Macca.
OTHOCHTENLHAS MOJICKYJIsIpHasg Macca. MaccoBas J0JI1 XHMHYCCKOI'O

9JICMCHTA B COCAUMHCHNHU

KonuuectBo BemectBa. Mosib. ModisipHas Macca. B3auMocBsI3b KOJTMYECTBA,
1.5 Macchl M 4YHCJIa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo ¢opmynam

XUMHYECKUX COEIUHEHUI

dusnuecKkue U XUMHUYECKUE ABICHUA. XUMUYECKas peaklus U €€ IPU3HAKH.
L6 3aKOH  COXpaHEHHMs  Macchl  BEUIECTB.  XUMHUYECKHE  YPaBHEHHS.
Knaccudukanuss XUMUYECKMX  peakuuil  (COCOUHEHHUs, PasJIOKECHHUS,

3aMeleHus, oOMeHa)

XWMHUYECKUN DOKCIEPUMEHT: 3HAKOMCTBO C XHMMHMYECKOM IIOCYIOH, C
npaBuwiaMud  paboTel B J1a0opaTopuu W NpUEMAMH  OOpalieHus ¢
71a00paTOpHBIM  000PYJOBaHMEM, H3yUYE€HHE U ONHUCaHUuE (QPUIUUECKUX
7 CBOMCTB 00pa3lloB HEOPTraHWYECKHUX BEIIECTB, HAONIOJCHHE (HUIUICCKUX
' (TIaBJIeHWE BOCKA, TasHUE JIbJa, PACTUPAHHUE caxapa B CTYIKe, KUICHHE U
KOHJICHCAIIMS BOJIbI) M XMMHYECKHUX (TOPSHHE CBEYH, POKATMBAHUE MEIHOU
MPOBOJIOKH, B3aUMOJICHCTBHE MeNla C KHUCIOTOW) SBICHUH, HAOIIOJIEHUE U

OIIMCAHUC IIPHU3HAKOB IIPOTCKAHUA XHUMHUUYCCKUX peaKHHﬁ (paSJ'IO)KeHI/Ie
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caxapa, B3aUMOJICCTBHE CEPHON KUCJIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHue
ruapokcuaa wmeau(Il) mpm  HarpeBaHuW, B3aMMOJCHCTBHE JKele3a C
pactBopom comu menu(ll), m3yuenume cmocoOGoOB pazzaeneHus cmeceit (c
IIOMOIIIBIO Mar’sura, (bHJIBTpOBaHI/Ie, BbIIIapUBAaHHUC, JAUCTUILIIALINA,
xpomatorpadusi), TpoBeICHUE OYUCTKU MOBAPEHHOH CONU, HAOIIOJCHHE U
OMMCAaHUE PEe3yJbTATOB MPOBEJACHHUS OIBITA, HUIIOCTPUPYIOIIETO 3aKOH

COXPaHEHHUS MACChl, CO3aHNE MOJIETIei MOJIEKYJ (IIapOCTEP>KHEBBIX)

2 Baxwueiiume NpEACTABUTCIIM HCOPTAaHNYCCKUX BCIICCTB

Bo3agyx — cmech razos. CocraB Bo3ayxa. Kuciaopoa — a3feMeHT U IpocToe
BelecTBo. HaxoxkieHue Kuciopoaa B mpupoje, pusndeckne u XUMHIECKUe
2.1 cBoricTBa (peakmuu ropenust). Okcuapl. [Ipumenenne kuciaopoaa. CrocoOb
MOJIyYeHHUsl KUCJIOopoJa B J1abopaTopuu M MPOMbBINUIEHHOCTH. Kpyroopot

Kucinopoaa B npupoae. O30H — anoTponHas MoaAupUKaLUs KHCI0poaa

TennoBoit 3h(HEKT XUMHUUYECKOW PEaKIuH, TEPMOXUMHUYECKHUE YpPaBHECHWS,
2.2 9K30- M SHAOTEPMHUUYECKHE peakiu. TOIIMBO: yroyib U METaH. 3arpsa3HeHue

BO3JlyXa, YCUJICHHE TTAPHUKOBOTO 3P PEKTa, pa3pylICHUE 030HOBOTO CIIOS

Bonopon — anemeHT u npocroe BemectBo. HaxoxieHne Bojopoa B Npupoze,
23 ¢u3nuecKkre W XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CHOCOOBI MOTY4EHHUS.

Kuciors! 1 conu

24 MounspHbiii 00bEM ra3oB. Pacu€Tbl 1o XUMUYECKUM YpaBHEHUSIM

®dusnyeckue CcBoWcTBAa BOAbl. Bojga kak pactBoputesb. PacTBOpHI.
HaceltienHbie 1 HEHACHIIIEHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.

MaccoBass nonig Bemectsa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBL.

2 OcHoBanus. Ponb pacTBOpoB B mpupoJe U B XKU3HU denoBeka. Kpyrosopor
BOAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BoA. OXxpaHa U OYUCTKA
MPUPOJIHBIX BOJ
Knaccudukanus neopranmueckux coenuHeHuil. Oxcunbl. Knaccudukanus

Y OKCHJIOB: cosieoOpasyromiue (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHBIE) U

' HecosieoOpa3zyromue. Homenkiatypa okcunoB. dusnueckre U XMMHYECKHE
CBOMCTBA OKCHIOB. [lomyyenue okcuaoB
OcHoBanus. Krnaccudukamuss OCHOBaHWW: IIETOYM M HEPACTBOPUMBIE
2.7 ocHoBaHus. HomeHnkiarypa ocHoBaHui. @Dusznueckne W XUMHYECKHE

CBOMCTBA OCHOBaHUM. [loyyenue ocHOBaHUI

Onepatop 340 000 "KomnaHus "TeHsop" ——

[IOKYMEHT MOAMWUCAH 3EKTPOHHOM MOANUCHIO

H(4)30Y "TMMHA3US UM. B.B. JABbIAOBA", CyHratynnvmHa TaTbsiHa 10.09.25 15:40 (MSK) Ceptudukat 02EE417800A5B2FF954CCCO6E530C68356
AnekcaHApoBHa, AMpeKTop




Kucnotel. Knaccudukanus kucnor. Homenknarypa xucnot. Ousndeckue u
2.8 XUMHUYECKHUE CBOIcTBa KHUCIOT. Psn aktuBHOCTH MeTawioB H.H. bekerosa.

[Tomyuyenue kuciaot

20 Conu. Homenknatypa comneid. @u3nveckrie U XMMHUYECKHUE CBOMCTBA COJICH.
[Tommyuyenue conen

2.10 I'eneTnueckas cBs3b MECKAY KiIaCCaMU HECOPTaHNYCCKUX COCJIMHEHU I

XVMMUYECKUN DKCHEPUMEHT: KAueCTBEHHOE OIPEIEICHUE COAEPIKAHUS
KHCJIOpO/ia B BO3JyXe, MOJlyueHHe, cOOMpaHue, paco3HaBaHUe U U3y4YEeHUE
CBOICTB KHCIIOpOJa, HaOII0AeHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM
U yCIOBUS BO3HHKHOBEHMSI U TMpeKpalleHuss ropeHus (mosxkapa),
03HaKOMJIEHHE ¢ 00pa3llaMy OKCHJIOB M ONHMCAaHUE UX CBOMCTB, MOJIyYEHHUE,
coOMpaHue, paclo3HABaHWE M H3YYEHHE CBOMCTB BOAOpoaa (ropeHwue),
B3anMojeiicTBre Bojopoa ¢ okcuaom menu(Il) (Bo3MOXKHO MCIMONIb30BaHUE
BHJICOMATEPHAIIOB), HaOI0IeHne 00pa3IoB BEMIECTB KOJIMYECTBOM | MOJb,
UCCJIEIOBaHHE OCOOEHHOCTEW pacTBOPEHUS BEUIECTB C  Pa3IMYHOU
11 pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEICIEHHOW MacCOBOM
' JI0JIEl PAacTBOPEHHOTO BELIECTBA, B3aUMOJEHCTBUE BOJABI C METAUIAMH
(HaTpueM H KanblMeM) (BO3MOXKHO HCIOJIb30BAaHUE BUAECOMATEPUATIOB),
ONpENIETICHUE PACTBOPOB KHUCJIOT W IIEJIO0YEeH C MOMOLIBIO WHIUKATOPOB,
UCCIIEJOBaHHE O00pa3lloB HEOPraHMYECKUX BEIIECTB pPAa3IMYHBIX KJIAcCOB,
HaOJroIeHuEe HM3MEHEHUS OKpPAaCKM HMHIUKATOPOB B PAacTBOpax KHCIOT U
menovel, usydenue Bzaumoseiictsus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCJIOTBI, KHCJIOT C MeETaulaMH, pEeaklUHMil HeWTpaau3aluH, MOJIydeHUe
HEpPacCTBOPUMBIX OCHOBAaHWW, BBITECHEHHE OJHOIO MeETajula APYIMM H3
pacTBOpa COJM, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7a4 1Mo Teme «Baxueime

KJIaCChl HCOPTraHNYCCKUX COCHHHCHHﬁ))

[lepnonnueckuii 3akoH u [lepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
3 J.N. MenneneeBa. CTpoeHrue aToMOB. XUMUYECKasK CBSI3b.

OKHCIUTEITBHO-BOCCTAaHOBUTEIBHBIC pcakuuun

[TepBbic MONBITKH KIAcCU(UKANMA XUMHUYECCKHX 3JIEeMEHTOB. [loHsATHe O
31 TPYIIAax CXOAHBIX 3JEMEHTOB (IIEJIOYHBIE U HIEIOYHO3EMEIbHbBIE METAJUIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3ylT aMdoTepHbIe

OKCHAbI U TUAPOKCHUIBI

3.2 Hepﬂozmqecxm‘/'l 3aKOH. Hepnonnqecxaﬂ CUCTEMAa XUMHUYCCKHUX OJJICMCHTOB
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.. MenneneeBa. KoporkomepuogHas u AJUHHONEPUOIHAS (OPMBI
Ilepuoanueckoit cucteMbl Xxumudeckux osnemeHtoB J[.M. Menneneena.
[lepuonbl m rpynmbsl. @U3HYECKUI CMBICH MOPSAIKOBOIO HOMEpPA, HOMEPOB

IIEPHOJIa U TPYIIIbI DJIEMEHTA

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. Dnektponbl. CTpoeHue
33 AJIEKTPOHHBIX 000JI0OYEK aTOMOB MeEpBbIX 20 XUMHYECKHX 3JIEMEHTOB
ITepuonnueckoii cucremsl [I.1. MenneneeBa. XapakTepucTUKa XUMUYECKOTO

3JIEMEHTA 10 €T0 MonoxeHuto B [lepuoanueckoii cucreme /.M. Menneneesa

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX W HEMETAJUNIMYECKUX CBOMCTB MO TpynnaM M IEepUuoAaM.
34 3nauenue Ilepuogmyeckoro 3akoHa u  Ilepuoguyeckoil  cHUCTEMBI
XMMHYECKHUX AJIEMEHTOB JIJIs pa3BUTUs Hayku W npaktuku. /.M. Menneneen

— YYEHBIN U TpaXAaHUH

35 Xumuyeckasi cBsi3b. KoBajeHTHas (mosiipHass W HEMOJIApHAs) CBS3b.

aﬂeKTpOOTpI/IHaTGHI)HOCTI) XHMHYCECKHX 3JIEMEHTOB. MloHHas CBA3b

36 CreneHb OKHUCJICHUA. OKHUCINTEIIFHOBOCCTAHOBHUTEIIHLHEIC pCaKIuu.

Hpoueccm OKHCIICHHS B BOCCTaHOBJICHHA. OKHUCINTEIIN U BOCCTAHOBUTEIIHN

XVUMUYECKUN HKCIEPUMEHT: H3yuyeHUEe oOpa3loB BEUIECTB METAJUIOB H
HEMETAJUIOB, B3aUMOJCHCTBHAE TMAPOKCHIA LIMHKA C PacTBOpaMU KHUCIIOT U
3.7 LIEJI0YEH, IIPOBEJCHUE OIIBITOB, UJUTFOCTPUPYIOLIUX IIPUMEPBI
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX peakuui (ropenue, peakuuu

pa3lIoKEeHUsI, COCTUHECHMUS )

9 KUIACC

K IIpoBepsieMblii 3JIEeMEHT CO/lep:KaAHUS
o

1 BemectBo u xumuueckas peakuus. [lopropenune

[Tepronnuecknii 3akoH. Ilepmogmyeckass cucTeMa XMMHYECKHUX JJIEMEHTOB
.M. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU
1.1 CBOMCTB XMMHUYECKHUX 3JIEMEHTOB IMEPBbIX TPEX MEPHOJIOB, KaJlUs, KalbIUsl U
UX COCJMHEHHI B COOTBETCTBUHM C MOJIOKEHHEM 3J1eMeHTOB B [leproanueckoi

CUCTEME U CTPOCHUEM UX aTOMOB
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CrpoeHue BellecTBa: BUIbl XMUMHYECKON CBA3U. THUIBI KPUCTANIMYECKHUX
pEmETOK, 3aBUCHMOCTh CBOMCTB BEHIECTBA OT THNA KPHUCTAIIMYECKON
15 peméTk M BUJA XUMHYecKOM cBsi3u. Kiaccudukauus v HOMEHKIATypa
' HEOPraHUYECKUX BELIECTB (MEXAyHapoAHas W TpUBHaAJbHas). XUMHUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIMXCA K PAa3IMUYHBIM KJIACCaM HEOPraHWYECKHUX

CO@,HI/IHCHI/Iﬁ, ICHCTHUYCCKAA CBA3b HCOPIraHNMYCCKUX BCHICCTB

Knaccudukanus XUMUYECKUX peakyii 0 pa3InyHbIM MpH3HAKaM (110 YHCITY
U COCTaBy YYacCTBYIOLIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PdeKTy, mo
1.3 MU3MEHECHHUIO CTETICHEH OKUCIICHHSI XMMUYCCKHX 3JIEMEHTOB, TI0 OOpAaTHMOCTH,
M0 YYacTHUI0O KaTajm3aTopa). OK30- W DHAOTEPMHUYECKHE PEaKIIHH,

TEPMOXUMHUYECKUE YpaBHEHU. [IOHATHE O CKOPOCTH XMMHUYECKON PEaKIIUK

[Tonsatre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonsTue o
1.4 TOMOTI'€HHBIX u TCTCPOTCHHBIX  PCAKIUAX. ITonsarue 0 XUMHUYCCKOM
paBHOBecuH. DaKTOPBI, BIUSAIOINIAE HA CKOPOCTh XMMHUYECKON pEakiuu u

TIOJIOKCHHUEC XUMHUYCCKOT'O PaBHOBCCHU

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ pEaKlMM,  AJICKTPOHHBIM  OasilaHC
15 OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu. (CocTaBi€HUE ypaBHEHUU
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C UCIOJIB30BAaHUEM METOJa

3JICKTPOHHOTO OajaHca

Teopus 371EKTPOJUTUYECKON AUCCOLMALMU. DIEKTPOIUTHI U HEAIEKTPOIUTHL.
KaTtuonsbl, annonbsl. MexaHnu3Mm IUCCOLMAIMUA BEUIECTB C Pa3IMYHbIMU BUIAMU
xuMmudeckol cBsa3u. Cremenp guccormanmu. CuiabpHbple W ciia0Oble
L6 ANEKTPONIUTHI. Peaknuy MOHHOro oOMEHa. YCIOBHUS TNPOTEKaHWs peaKuil
' WOHHOTO OOMEHA, TMOJIHBIE U COKpAaIIEHHBbIC HWOHHBIC YPAaBHEHUS PEaKIUU.
CBoiicTBa KHCJIOT, OCHOBAaHM U COJEe B CBeTe MpeACTaBICHUl 00
3JIEKTPOJIUTUYECKON nucconuanui. KadyecTBeHHbIE pEaKIMh Ha HOHBI.

[TonsiTue o ruaponuse conen

XUMHUUECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPHCTALTUYECKUX
PEeIETOK HEOPraHMUYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
ajMasa), CJIOKHBIX BEIECTB (XJIOpUIA HATPHsl); UCCIEIOBAHUE 3aBUCUMOCTHU
1.7 CKOPOCTH XUMHUYECKOW pEaKIHH OT BO3JCHCTBUS Pa3IUYHBIX (DAKTOPOB;
UCCIIEIOBAHUE  DIIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB, Ipolecca
JMCCOIMAIIMU  KHCIIOT, IIeJIoYed H  colieil (BO3MOXKHO HCIIOJIb30BaHUE

BHUJICOMATEPHAIIOB); TPOBEACHHE ONBITOB, WIUIIOCTPUPYIOMIUX MPU3HAKU
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NPOTEKAHUsl peaKkIUi HMOHHOTO oOMeHa (0Opa3oBaHHE OCaJKa, BBIACICHHE
rasa, oOpa3oBaHME BOJbl); ONBITOB, HWUIFOCTPUPYIOIUX  IPUMEPHI
OKHCJIUTEIBHO-BOCCTAHOBUTEIIBbHBIX peakuuit (ropenue, peakuuu
pa3ioKeHus, COEIMHEHUs); paclo3HaBaHUE HEOPraHWYECKUX BEILIECTB C
IIOMOIIBI0 KaUECTBEHHBIX PEAaKLMH HAa MOHBI; PEIIEHUE SKCIIEPUMEHTAIBHBIX

3a1a4

2 Hemertamnsl u ux coequHeHUs

OO6mass xapakTtepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrtpoeHwe u (u3MUeckwe CBOHCTBA
MPOCTBHIX BEIIECTB — TajJOT€HOB. XUMUYECKHE CBOMCTBA Ha MpHUMEpe XJopa
2.1 (B3auMoelicTBHE C MeTallJlaMH, HEMETallJIaMH, IIeIo4amMu). XJI0pOBOAOPO/I.
ConsiHast  KMCIIOTa, XHUMHYECKHME CBOWCTBA, TMOJNy4Y€HHE, HPHUMEHEHHUE.
JelicTBue xjopa M XJOPOBOJAOPOJAa HAa OPraHU3M YeJIOBeKa. Baxuenine

XJIOPpUABI U UX HAXOXKICHUC B IIPUPOALC

Obmas xapakrepuctuka 31eMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOECHHUS
aTOMOB, XapakTepHble CcTeneHu okuciaeHus. CTpoeHne u (u3NYECcKHue
CBOMCTBAa IIPOCTBIX BELIECTB — KHUCIOpPOJAa U Cepbl. AJIIOTPOIHBIE
MOIU(UKAIMY  KHUCIOpPOAa U  cepbl. XHMHMYECKHE CBOICTBa  Cephbl.
CepoBonopoa, CTpoeHHE, (PU3NYECKHe W XUMHUYECKHE CBOMCTBA. OKCHIBI
Cepbl KaK MPEJCTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KUCIIOTa, (pU3ndeckue
2.2 U XMMHYECKHE CBOMCTBa (0OIIME Kak MpPEeACTaBUTENSI Kiacca KHCIOT H
cneunpuyeckne).  XUMHUYECKME  PEaKLIMH,  JIekKalge B OCHOBE
IPOMBIIIJIEHHOTO cIl0oco0a nmoiay4yeHus cepHoi kuciotsl. [Ipumenenue. Conu
CEpHOM KUCIIOTHI, KAaUeCTBEHHAs peaklus Ha cyiabdpaT-uoH. HaxoxxaeHue cepsl
" €€ COeIMHEHUM B IPUPOJAE. XUMUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH Cpe/Ibl
COEIMHEHUSIMU CEPBI (KUCIOTHBIE TOKIH, 3arPsA3HEHHUE BO3/1yXa U BOJOEMOB),

CIIOCOOBI €0 nNpeaAOTBPAILLICHUA

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHMs. A30T, pPacIpOCTpaHEHHE B
npuponie, (¢U3NYECKUe M XUMHUYEcCKHe cBoWcTBa. KpyroBopor azora B
2.3 npupojie. AMMHUAK, ero (puU3NYecKrue U XMMHYECKUE CBOWMCTBA, MOJYUYEHUE H
npuMmenenne. Conu aMMOHUS, MX (U3MUYECKHE U XUMHYECKHE CBOMCTBA,
IIPUMCHCHUC. KauecTBennas pCaKkuus Ha MOHbI aMMOHMUA. A3zoTHas KHCJIOTa,

e€ momydeHue, Gu3MUECKMEe H XMMHUYECKHE CBOHCTBa (oOIIMe Kak
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IpeCTaBUTENS Kiacca KUCIOT U crierududeckue). Mcmnonb3oBaHne HUTPATOB
U COJIel aMMOHHMS B KadyeCTBE MHUHEPAIBbHBIX YIO0OpEeHUH. XHUMHYECKOE
3arpsi3HEHUE OKPYIKAIOMICH Cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/1yXa, TOUBBI U BOJOEMOB)

docdop, ammoTponHbie Moaudukanuu dhochopa, Guzndeckue U XUMHUIECKHE
)4 ceoiictBa. Oxcun ¢ochopa(V) u dochopHas kucinora, QGU3NISCKUE W
XUMHYECKHE CBOMCTBa, monydeHue. Mcmonb3oBanue (ochaToB B KauecTBE

MHUHEpaJIbHBIX YA0OpeHHi

OOmas xapakrepuctika 31eMeHTOoB [VA-rpynmbl. OCoOEHHOCTH CTpOCHUs
aTOMOB, XapaKTepHble CTENEHU OKHUCICHUS. YTJIEepoJ, aJUIOTPOIIHBIE
MOJU(UKALMK, PACIPOCTPAHEHHE B INpHpoJe, (U3NYECKHE U XUMUYECKHE
cBoricTBa. Aacop6mus. Kpyrosopot yriiepona B npupojae. OKcuabl yriepoaa,
X (pU3MYecKre W XUMHUYECKHE CBOMCTBA, ACWCTBUE HA >KUBBIC OPTaHU3MBEI,
2.5 MOJy4YeHHe U TpHUMEHEHHE. OKOJIOTHYEeCKHE TPOOIEeMbl, CBSI3aHHBIE C
okcugoM yriaepoga(lV); rumoresa r100adbHOrO TOTEIJICHHUS KIMMATa;
napHUKOBBIA 3¢ (dekT. YronbHas KucioTa U €€ conM, UX (QU3HUEcCKue Hu
XMMHAYECKHE CBOMCTBA, MOyUYCHUE U MpUMeHeHe. KadecTBeHHas peakius Ha
kapOoHaT-woHBI.  Mcmonmp3oBanue  KapOOHATOB B OBITY, MEIUIMHE,

MIPOMBIINIJICHHOCTH U CCIIbCKOM XO035MCTBE

[TepBoHayanbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHEHHSIX
yraepoaa (MeTaH, 3TaH, 3TWUJIEH, AlETWIEH, 3TaHOJI, TJIHULEPUH, YKCycCHas
26 kucnota). Ix coctaB u xummueckoe crpoeHue. [loHsATHE 0 OMONOTHYECKU
. BaXHBIX BEIIECTBAX: JXUpax, Oelkax, YIJeBoJaX — M HMX POJIM B JKU3HH
yelloBeKa. MarepuaJibHOe €IUHCTBO OpPraHHMYECKUX M HEOPraHMYeCKHUX

COeTUHEHUN

Kpemnwuii, ero ¢u3myeckne W XUMHUYECKHE CBOWCTBA, TOJIYYCHHE W
npumenenue. CoenuHenus KpeMmHus B npupoje. OOmue mpeactaBieHus 00
okcuze kpeMHusA(IV) u kpemHueBoil kucinore. CUIMKaThl, UX MCIIOIb30BaHHUE
2.7 B ObITy, MeIMIMHE, TNPOMBIIUICHHOCTH. BakHeillume CTpouTenbHbIe
MaTepuaibl: KepaMHKa, CTEKJI0, IIEMEHT, OeTOH, ene300eToH. [Ipobmemsr
0€30MMacHOTO HMCIOJB30BAaHUSI CTPOUTENBHBIX MaTepUalOB B TOBCEIHEBHOM

KHU3HU

o XUMUYEeCKUHN OKCIICPUMCHT: HM3YUCHHUC 06pa3u03 HCOpPraHN4eCKUX BEIICCTB,

CBOWMCTB COJITHOM KHCJIOTHI; MPOBEICHUE KAYECTBEHHBIX PEAKIMHd Ha
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XJIOPUI-MOHBI ¥  HAOMIOJeHHEe TPU3HAKOB MX TMPOTEKAHUS, OIBITHI,
oTpaxamlue QU3NYECKUEe U XHUMHUYECKHE CBOMCTBA TaJOT€HOB M UX
COEIMHEHMH (BO3MOXHO HCII0JIb30BAHNUE BUJICOMATEPHAIIOB); O3HAKOMJIICHUE C
o0pa3naMu XJIOpUAOB (TaJIOTeHUIOB); O3HAKOMIICHHE C 00pa3IaMu cephl U eé
COEMHEHUSIMH (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB); HAOIOCHHUE
nporecca 0OyIJIMBaHUS caxapa IMoJl AeHCTBUEM KOHIEHTPUPOBAHHON CEpHOM
KHUCJIOTBI; M3YyYE€HHE XHMHUUYECKHX CBOMCTB pa30aBIICHHOW CEPHOM KHCIIOTHI,
MIPOBEJIEHUE KAYECTBEHHOM peaklMM Ha Cylab(ar-uoH U HaOoJIeHue
MpU3HaKa e€ MPOTEKaHUs; O3HAKOMJICHHE C (PM3NYECKUMHU CBOMCTBaMU a30Ta,
¢dochopa u ux coeauHeHUH (BO3MOXHO HCIOJIB30BAHUE BHCOMATEPHAIIOB),
oOpasmamu a30THBIX M (ochHOpHBIX yAOOpPEHUH; MOIydeHne, COOMpaHHe,
pacro3HaBaHUE U U3Y4YEHUE CBOWCTB aMMMAKa; IPOBEICHHE KauyECTBEHHBIX
peaknmii Ha HMOH aMMOHHUS M (ocdaT-MOH M H3Y4YCHHE TPU3HAKOB WX
MIPOTEKAHUs, B3aMMOJEHUCTBUE KOHLICHTPUPOBAHHOM a30THOM KHUCIOTHI C
Mebl0 (BO3MOXKHO HCIOJIb30BAHUE BHUJEOMATEpUANIOB); M3yYCHHE MOAEIeH
KPUCTAJUTMUECKUX DPEIETOK anMasa, rpadura, QynnepeHa; o3HaKOMIICHHE C
MPOIIECCOM aJCOPOITMU PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YTIEM H
YCTPOMCTBOM MpPOTUBOIa3a; IOJy4YeHHE, cOOMpaHue, paclo3HaBaHUE U
M3YyUY€HHE CBOMCTB YTIJIEKUCIIOTO ra3a; MPOBEJCHUE KaueCTBEHHBIX Peaklnii Ha
KapOoOHAT- M CWIMKAT-UOHBl M M3yYeHHWE TMPHU3HAKOB HX MPOTEKAHMUS,
O03HAKOMJICHHE C NPOAYKUMEHW CHIMKATHOM NPOMBINUICHHOCTH; pELIECHUE
9KCIIEPUMEHTAJBHBIX 33Jay 1Mo TeMme «BaxHelne HeMeTalabl U HUX

COCOAUHCHU A

3 MeTtamiel 1 UX COETUHEHUA

OO0mas xapaKTepUCTHKa XMMHUYECKHUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHHH
ux nosioxeHus B Ilepuomuueckoil cucteMe XuUMUYeCKuxX sjeMeHToB [[.U.
3.1 MenneneeBa u ctpoenust aToMoB. CTpoeHHe MeTallIoB. MeTalndeckas CBs3b
U METAJUTMYECKas KPUCTAUIMYECKasl pemETKa. ODJIEKTPOXUMHUYECKUN PpsJl

HaHpH)KCHI/Iﬁ MCTAJlJIOB

dusnyeckue U XuMU4ecKre cBoicTBa MeTaioB. OO01Iue crocoObl MOIyYeHUs

metamnoB. IlonaTrue o KOppO3uu MCTAJIJIOB, OCHOBHBLIC CIIOCOOBI 3allIUThI UX

3.2
oT koppo3uu. CmnaBbl (CTalb, YYyTyH, IIOPAJIOMUHHUM, OpoH3a) M UX
IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH

33 [Ilenouynsle MeTambl: nojoxkeHue B Ileproguueckoil cucTeMe XMUMHUYECKUX
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anemenToB [I.V1. MeHneneeBa; CTpoeHHE UX aTOMOB; HAaX0XACHHUE B TIPUPO/IE.
dusnueckre 1 XUMUYECKHE CBOMCTBA (HA MpuMepe HATpHs U Kanus). OKCHIbI
U TUAPOKCUABI HATPUA W KaJIWs. HpI/IMCHeHI/IC IICJIOYHBIX MCTAJJIOB U HX

COEIMHEHUN

Illenoyno3eMenpHbIE METAUIBI MarHMii W KaJbIUi: TIOJIOKCHHE B
[Iepnonnueckoit cucreme xumuyeckux dieMeHToB JI.MI. Menneneesa;
3.4 CTPOCHHUE UX aTOMOB; HaxoOXKJeHuUe B npupoje. Ousnyeckue U XUMUUYECKUE
CBOMCTBa MarHusi W Kanblus. BakHeimme coequHeHHs Kalblivs (OKCHI,

TUAPOKCH, coiiu). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS

Amomunuil: nonoxenue B [lepuoguueckoi cucreMe XUMHUYECKUX 3JIEMEHTOB
15 JI.U. MenpeneeBa; cTpoeHHe aToMa; HaXOXJIeHHE B mpupoje. Pusnueckue u
XUMHYECKUE CBOMCTBA amfOMUHHSA. AMQOTEpHBIE CBOMCTBA OKCHAA |

TUAPOKCH]IA AITFOMUHUS

Kenezo: monoxenne B Ilepronnueckol CUCTEME XUMHYECKHUX JJIEMEHTOB
36 J.1. MenneneeBa; cTpoOeHUE aTOMa; HaX0XKJICHHUE B Npupoje. Puznyeckue u
XUMUYECKHE CBOMCTBa xene3a. Okcuabl, THAPOKCUbl U conu kenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOIyYEHUE

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMJIEHME C 00pasllaMd METaUIOB U
CIUIaBOB, MX (U3NYECKUMHU CBOMCTBAMM; U3yUCHHE DPE3YJIbTaTOB KOPPO3UU
METaJUIOB (BO3MOXKHO HCIIOJIb30BaHUE BHUJIEOMATEPUAIOB), OCOOCHHOCTEH
B3aUMOJICHCTBHS OKCHJA KalbllMsl W HAaTpusi C BOAOH (BO3MOYKHO
WCTIOJIh30BaHNE BHICOMATEPUAIIOB); MCCIICOBAHUE CBONCTB JKECTKOW BOJIBI;
mporecca TOPEHHS JKelle3a B KUCIOpojae (BO3MOXKHO —HCIIONB30BaHHE
3.7 BUJICOMATEPHAJIOB); IPU3HAKOB NMPOTEKAHMS KAU€CTBEHHBIX PEAKIMIA HA HOHBI
(Maraus, KanbIus, amroMuHus, uHkKa, xkenesa(ll) u xemesza(Ill), memu(Il);
HaOJTIOICHNE ¥ OTIMCAHUE TPOIIECCOB OKPAIMBAHMUS TUIAMEHH HOHAMU HATPHS,
Kamust ©  Kajublusg  (BO3MOXKHO — HCIIOJIB30BAHME  BHICOMATEPHAIIOB);
uccieoBaHne aM(pOTEPHBIX CBOMCTB TUAPOKCHIA ATIOMHHHUSA M THIPOKCHIA
LIMHKA; PELICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeilue meTasmisl

Hn UX COCAUHCHUA»

4 XHMHMS U OKpyXKarolas cpena

HoBsie maTepuansl u TexHonoruu. BellecTBa U MaTepuaibl B MOBCEAHEBHOM
4.1 JKA3HU 4YeJIoBeKa. XUMHUS U 310pOBbe. be3omacHoe ucnoap30BaHue BEIIECTB U

XHUMHUYCCKUX peaKI_II/Iﬁ B 6LITy. HepBaﬂ IOMOIIb IMPU XUMHUYCCKUX OXKOrax U
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OTpaBJICHUAX

OCHOBEHI 9KOJIOTHYECKOM TpaMOTHOCTH. XHUMHUYECKOe 3arpsA3HCHHUC

okpyxkatwimen cpeabl I[[JIK. Ponb xumMum B pemieHUH SKOJOTHYECKHX

4.2
npo6iemM. IlpupoaHble UCTOUYHMKHM YIII€BOJOPOJOB (Yrojb, MPUPOIHBIN a3,
He(Th), MPOIYKTHI UX NMEPEPabOTKH, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

43 XUMHYECKUN OKCIIEPUMEHT: H3y4YCHHE OO0pa3lloB MaTepuagoB (CTEKIIO,

CIUIaBbl METAJIJIOB, IOJUMEPHBIE MaTEPUAIIbI)
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IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJibTaTaM

NpoBepsieMoOro 0a30BOro ypOBHSI OCBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOI

TpeGoBaHus NMPOrpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHoBe PI'OC
1 [Ipencrasnenue:

0 TI03HABA€MOCTH SBJIECHHHM NPUPOABI, TOHUMaHHE OOBEKTUBHOM
3HaYMMOCTH  OCHOB  XUMHMYECKOW Hayku Kak  oOinactu
. COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl U
. IIPAKTUYECKON EATEIbHOCTH YEJIOBEKA B YCIOBHUIX COBPEMEHHOIO
o011ecTBa; HOHUMAHUE MECTa XUMHH CPellu APYTUX €CTECTBEHHBIX

HayK

0 HAaYYHBIX MCTOJAaX MMO3HAHUA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX
12 U TCOPCTHUYCCKUX METOHAX HCCICAOBAHUA BCHICCTB U U3YUCHUSA
XUMHNYCCKHUX peaKHHfI; YMCHHUC HUCIIOJIB30BaThb MOACIN  OJIA

00BACHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npohecCHOHATBHON ESITENBHOCTH, CBS3aHHBIX C
XAMHEH ¥ COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBaHHBIMH Ha
JOCTHIXXCHUAX XUMHUYECKOH HayKH, 4TO ITIO3BOJIUT O6y‘-IaIOHII/IMC$I
1.3 paccMaTpuBaTh  XMMHUIO  Kak  cdepy cBoed  Oymymei
npodeccHoHaNbHON AEATENTPHOCTH M CAENaTh OCO3HAHHBIA BBIOOD
XMMHU Kak NpOoQWIBHOTO MpeAMeTa MpU Iepexoje Ha ypOBEHb

cpemHero odmiero oopasoBaHms

Bnagenne cucreMoll XUMHYECKHUX 3HAHMU U YMCHUC IIPUMCHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BajKHEHIIINE XMMHYECKHUE ITOHATHS: XMMHYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, BEIIEeCTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS
1 Y HEOJTHOPOJIHASI CMECh, OTHOCUTEIIbHBIC aTOMHAsI 1 MOJIEKYJISIpHAs
' MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS. Macca, MOJISIPHBIMI
00BEM, OKCHI, KUCIOTa, OCHOBAHUE, CONb (CPEIHS), XUMHUUECKas

peakuusd, pCakKuun COCAUHCHHUA, PCAKIUH PAa3JI0KCHUA, PCAKIIUU
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3aMeIleHNs], peakud 0OMeHa, TeIIOBOM APeKT peakiuu, 3K30- U
JHIOTEPMHUUYECKUE PEAKLIUU, PACTBOP, MAaCCOBas OIS XMMHYECKOTO
JJIEeMEHTa B COEIMHEHMM, MaccoBas JOJsl M  IPOLEHTHas
KOHIIGHTpALUsl BEUIECTBA B PAacTBOPE, SIPO aTOMA, AJIEKTPOHHBIN
CIIOW aroMa, aTOMHas OpOWTallb, PaJAUyC aToMa, BAJEHTHOCTH,
CTEIIEHb OKUCJICHHUS, XUMHUYECKas CBSI3b, AEKTPOOTPULIATEIBHOCTD,
NOJSIpHAs M HENOJSIPHAs KOBAJICHTHAs CBsA3b, MOHHAsA CBS3b,
METaJuIM4YecKasl CBsI3b, KpUCTAJUIMYecKas pemérka (aromHasd,
VOHHAs, METAJUINYeCcKas, MOJIEKYJsIpHas), MOH, KaTUOH, AHHUOH,
NIEKTPOIUT M HEDJIEKTPOJIUT, DIIEKTPOJIUTUYECKAs IUCCOLUALINS,
pEeaKklM HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
peakuuy, OKUCIHTEIb M  BOCCTAHOBUTEIb, OKHCICHHE H
BOCCTaHOBJICHHE, AIIEKTPOIIN3, XMMHUYECKOE  PABHOBECHE,
oOpaTHMble M HEOOpaTUMbIE PEAKLUH, CKOPOCTh XUMHUYECKOM

pCaKunu, KaTajan3aTtop, HHK, KOppO3usa METAJIJIOB, CIIJIaBbL

OCHOBOITOJIArarolie 3aKOHbl XMMHH: 3aKOH COXPAHEHUS MACCHl,
2.2 nepuoguyeckui 3akoH J[.M. MenneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABoraz[po

23 TCOpHUU XHUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHA, TCOpUA
BHCKTpOHI/ITH‘ICCKOﬁ Jucconuanumn

3 Bnaaenue ocHOBaMU XMMHUUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:

YMEHHE TIPaBHJIBHO HWCIIONB30BaTh W3YUYCHHBIC BEIIECTBA U
MaTepHuaibl (B TOM YHCIe MUHEpalbHbIE yIOOpEeHUs, METAIIBl U
CIUIaBbl, TMPOAYKTHl TMEpPepabOTKU MNPUPOIHBIX HMCTOYHHKOB
11 yTAEBOAOPOAOB (yIisi, NOPHUPOIHOTO Tasza, HEPTH) B OBITY,
' CEIIbCKOM XO3SCTBE, HAa MPOM3BOACTBE M IOHWMAaHWE 3HAYCHHS
KHUPOB, OEIKOB, YIJIEBOJOB /s OpPraHW3Ma 4YelOBEKa; yMEHHE
IPOTHO3UPOBATH BIMSHHUE BEIIECTB U XMMHUYECKHX MPOIIECCOB Ha

OpTraHM3M Y€JI0BEKa M OKPYKAIOLIYIO IPUPOAHYIO CpEly

35 YMEHHE WHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHMSIMH JIPYTHX
y4eOHBIX IPEAMETOB

HaJIM4Yue oOmnbplTa paboThl €  pPa3IMYHBIMU  MCTOYHHKAMU
33 UHPOpPMALIMK 10 XUMUU (Hay4dHas H HAYYHO-TIOMYJIApHAs

JUTEpaTypa, CJIOBAPH, CIIPAaBOYHHUKH, HHTEPHET-PECYPCHI)
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yMeHHEe OOBEKTHUBHO OLIEHWBAaTh MH(OpPMAIMIO O BEIIECTBAX, MX
34 OpeBpalleHUsIX U MPAKTUYECKOM TPUMEHEHWH U  YMEHHUE

HCII0Jb30BaTh €€ IS PEIICHUA y‘~I€6HO-HO3HaBaT€J'II)HI)IX 3aaa4

Bnanenue ocHoBaMM MOHATUHHOIO ammapaTa U CUMBOJIMYECKOTO
S3bIKA XWMHUM IS COCTaBJICHHS (OpMYyNT HEOPraHUYECKUX
BCIIECTB, YPABHECHHN  XMMHUYECKMX  pEAKUUI;  OCHOBaAMHU

xumuueckoil HoMmeHknaTypsl (IUPAC u TpuBnanbHON)

YMeHnue  OOBSACHATH  CBA3b  IOJOXKEHUS ~ JJIEMEHTa B
[leppoguueckoil CUCTEME C YHUCIIOBBIMHM  XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB M 3apsn sjpa,
olmiee 4YHMCIO DSIEKTPOHOB), pacIpeleleHHEeM 3JIEKTPOHOB IO
SHEPreTUUYEeCKUM YPOBHSAM aTOMOB MEPBBIX TPEX MEPUOJOB, Kalus

U KaJIbIUSA

[IpencraBienue O MEPUOJUYECKONM  3aBUCUMOCTH  CBOICTB
XUMHUYECKUX JJIEMEHTOB (pammyc aroMa,
AJIEKTPOOTPHUIIATEIIBHOCTE), TMPOCTBIX M CIIOXKHBIX BEIIECTB OT
MOJIOKEHHUsI dJeMeHTOB B llepuonnyeckoil cucreMe (B MalbIx
nepuoAax M TIABHBIX MOATPYIIAx) U SJICKTPOHHOTO CTPOCHUS

aToMa

7 YMmenue kinaccupuIpoBaTh:

7.1 XUMHUYECKHUE DIIEMEHTHI

7.2 HEOpPraHWYECKHE BEIIECTBA

7.3 XUMHYECKHUE PEAKIIUH

8 YMeHue onpenessTs:

31 BAJICHTHOCTh M CTCIICHb OKHCJICHHA XHMHYCCKHUX JJIICMCHTOB,
3apsiJi HOHa

99 BHJl XMMUYECKOM CBSI3M M THUI KPUCTAJUIMYECKOW CTPYKTYpHI B
COCITMHEHUAX

93 XapakTep cpeiabl B BOJHBIX pacTBOpax BeHIecTB (KHCIIOT,

OCHOBaHHM)

8.4 OKUCJINTENb ¥ BOCCTAHOBUTEID

9 YMenue XapaKTCpPU30BaTb (I)I/IBI/I"ICCKI/IG U XUMHYECKHE CBOMCTBA:
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MPOCTBHIX BEIIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, ammas,
9.1 KpeMHHH, a30T, dochop, cepa, XJIop, HATPUU, KalaWi, MarHui,
KaJIBIIMHA, aJTFOMUHHM, KEJIE30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE HUX BOJHBIX PacTBOpPOB (Boja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOIOPOJ, OKCHUIBI M THIPOKCHJIBI
99 metaioB [-IIA rpynm, amtomunus, meau (II), nunka, xenesza (II u
' I11), oxcuast yriepona (II u IV), kpemuus (IV), azora u dhocdopa
(ITIT u V), cepwt (IV u VI), cepuucras, cepHasi, a30TUCTasl, a30THas,
dbocdopnasi, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
IPOTHO3MPOBATh M  XapaKTepPH30BaTh CBOWCTBA BEIIECTB B
93 3aBUCHUMOCTH OT UX COCTaBa U CTPOEHUS, IPUMEHEHHE BEIECTB B
' 3aBUCUMOCTM OT HMX CBOWCTB, BO3MOXHOCTb IPOTEKaHUs
XUMHUYECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHue CcoCTaBisATh MOJIEKYJISIpHbIE W HOHHBIE ypaBHEHUs
pEaKLHii, B TOM YHCIIE:
10.1 peaKkIii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKITUI
103 WUTIOCTPUPYIONIMX XHUMHYECKHE CBOMCTBA W3YYCHHBIX KIIACCOB
' (Tpyrin) HEOPraHUYECKUX BEIIECTB
10.4 MIOJITBEPIKTAIONIUX TCHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeH#e BBIUUCAT (IPOBOIUTH PACUETHI):
1 OTHOCHUTEIIbHYI0 MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIFO XUMHUYECKOT0 3JIEMEHTA B COSIMHEHUH
11.2 MAacCCOBYIO JIOJIO BELIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEeM ra3on
114 [0 YpaBHEHHUSM XMMHMYECKHUX PEaKUUid M HaXOJUTh KOJIUYECTBO
' BEIIeCTBa, 00BEM M MacCy peareHTOB WM ITPOYKTOB PEaKIIUU
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMH ~METOJaMH HAy4YHOrO TIO3HaHWs (HaOIIOACHHE,
11 U3MEpeHHe, OJKCIEPUMEHT, MOJCIMPOBAHNUE) TPU H3IYyUYECHUU
' BEUIECTB M XHUMHUYECKHUX SBJICHMI; yMeHHe chOopMyIHpoBaTh
IPO0OJIEMY | MPEIIOKUTE MYTH €€ peIICHUS
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192 0e30macHOi pabOThl ¢ XUMHUYECKUMHU BEIICCTBAMH, XUMHUYECKOM
MOCYJI0¥ M J1a0OpaTOPHBIM 000PY0BAHHEM

npaBuwiaMud  Oe3omacHoro  oOpamieHuss € BEIIECTBAMHU,
UCIIOJIb3YEMBIMHU B IOBCEIHEBHOW >KM3HU, MTPaBUJIAMU MTOBEJICHUS
193 B IESIX COEPEeKEHUS 3MI0pPOBbS M OKPYXKAIOIMIEH TPHUPOTHOU
' cpenbl; MOHMMaHuE BpeAa (OMacHOCTH) BO3JCUCTBUS HAa KUBBIC
OpPTaHU3MBI OMpPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHUS U

MMpeaOTBpalICHUA UX BPEAHOTO BO3JICHCTBUSA

13 Hannuue MMPAKTUICCKUX HaBBIKOB IJIaHUPOBAHUA u
OCYHICCTBJICHUS CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

N3YUCHHUC n OIIMCaHHuC (1)I/I3I/I‘-I€CKI/IX CBOMCTB BCIICCTB,
13.1 O3HAKOMJICHHUE C (bPISPI‘{eCKI/IMI/I U XHMHYCCKHMMHU SBJIICHUAMU,
OIIBITBI, WJJIFOCTPUPYIOMIUC IIPU3HAKH IPOTCKAHUA XUMHUYCCKUX

peaxuuii

13.2 U3yuyeHHe crocoOOB pa3eieHus cMecen

NOJlyYE€HUE KHUCIOpPOJa M H3YYEHHE €ro CBOMCTB; IOJyYEHUE
133 BOJZIOPO/Ia U U3YUYEHUE €T0 CBOMCTB; MOJIyYEHUE YIIIEKUCIIOTO rasza
U U3YYEHHE €ro CBOWCTB; MOJy4YeHHE aMMHaKa U HU3y4YEHHE €ro

CBOMICTB

134 IIPUTOTOBJICHUE PAcCTBOPOB C ONPENECIEHHOM MaccOoBOM JoJei
pPacTBOPEHHOTO BELIECTBA

OpPUMEHEHWE  WHIUKATOpOB  (JlakMyca,  METHIOpaHka |
13.5 deHondranenna) g onpene’IeHus XapakTepa cpeibl B pacTBOpax

KHCJIOT U LIeJIouel

UCCTIEIOBAaHNE U OMNMCaHHE CBOICTB HEOPraHWUECKHX BEIIECTB
pa3NMYHBIX  KJIACCOB; M3Y4YE€HHE B3aHUMOJEHCTBUS KHUCIOT C
MeTalJIaMy, OKCHJIaMH METaJIJIOB, PacTBOPUMBIMHU u
13.6 HEPACTBOPUMBIMH OCHOBAHHUSIMH, COJISIMU; MOJTy4YECHUE
HEpPacTBOPUMBIX OCHOBaHUM; BBITECHEHHE OJHOTO MeTajuia
JIPYTUM W3 pacTBOpa COJM; HCCleloBaHuE amM(pOTEPHBIX CBOWCTB

TUAPOKCHJIOB aJTIOMUHHMS M IIMHKA

13.7 pCIICHUC OJOKCIICPUMCHTAJIBHBIX 3aJa4 II0 TEMaM: «OcHOBHBIC
KJIIaCChl HEOPTraHUYCCKUX COGI[HHGHHFI»; ((:‘)J'ICKTpOJ'H/ITI/ILIeCKaﬂ
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JUucconuanus, «Baxkneinine HeMmeTallbl U HX COCIUHCHUA) ,

«BakHenme MeTauIbl U UX COCIUHEHUS

XUMHYECKHE  DKCIEPUMEHTBHI, WUIIOCTPUPYIOIINE  MPHU3HAKU
NPOTEKAHUsI PEaKIMii MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIUH
Ha TIPUCYTCTBYIONIME B BOJHBIX pAcCTBOpaX HWOHBI: XJIOPHJ-,
13.8 OpomuI-, 1700311791 cynbgar-, docdart-, KapOoHaT-,
CHIIMKAT-aHUOHBI, THIPOKCUI-UOHBI, KATHOHBI aMMOHHMS, MarHus,
KambpIusl, aMIOMUHUS, keneza (2+) u xkeneza (3+), memu (2+),

LIUHKA

14 YmMmenue:

NPEACTaBIATh PE3yNbTaThl JKCIEpUMEHTa B (OpPME BBIBOJIOB,
14.1 JI0Ka3aTebCTB, TPaUKOB M TAONUIl U BBIBIATH SMIIMPHUECKUE

3aKOHOMCPHOCTH

yCTAHABIMBAaTh  CBSI3W  MEXIY  peajbHO  HaOII0laeMbIMU
142 XUMUYECKUMH SBICHUAMU U IIPOLECCAMH, IPOUCXOAAIIMMHU B
MaKpo- W MHUKPOMHUpE, OOBSACHATH TPHUYUHBI MHOTOOOPA3HS

BCIICCTB
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IHHEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 25K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS

1 HepBOHaLIaJ'II)HI)IC XUMHWYCCKUC ITOHATUA

1.1 YucTeie BemecTBa 1 cMecH. CIocoOBI pa3siesieHus: cMecen

12 ATOoMBI U MOJICKYIJIBI. Xumudeckue 3jaeMEHTBEL. CHMBOIBI XHMHUUYECKHX
3JICMCHTOB. HpOCTBIe " CJIOXKHBIC BEIICCTBA.

13 XuMu4uecKkas (bOpMYJ'Ia. BaneHTHOCTP aTOMOB XHMMHMYECKHMX 3JEMEHTOB.
CreneHb OKHCICHUS

3aK0oH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHocHUTEIbHAS aTOMHas Macca.
1.4 OTHOCHUTENLHAA MOJICKYJISIpHAad Macca. Macconas J0JI1  XUMHUYCCKOI'O

9JICMCHTA B COCAUHCHNHU

15 KonuyectBo BemectBa. Monib. Monsipas macca. MossipHblii 00bEM Ta30B.
B3anmocBsA3p KOJIMYECTBA, MACChl M YHMCJIA CTPYKTYPHBIX €IMHHUL BENIECTBA

16 dusznueckrue U XUMHUYECKHUE SIBJICHUSI. XUMHYSCKas peaKknus u eé IMPU3HAKH.
3aKoH COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YpaBHCHUA

Ilepronnueckuii 3akoH u Ilepruonnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB

.. MenneneeBa. CTpoeHrne aTOMOB

Ilepuonnueckuii 3akoH. Ilepuoguueckas cucremMa XHUMUYECKUX 3JIEMEHTOB
2.1 JA.1. Menneneesa. Ileproasl u rpynmnsl. PU3NYECKHU CMBICI MOPSIAKOBOIO

HOMCpa, HOMCPOB II€puoaa U rpymniibl 3JICMCHTA

Crpoenne aromoB. CocraB aroMHbIX siaep. M3oTonbl. DnekTponsl. CTpoeHue
2.2 JJIEKTPOHHBIX 000J04YeK aTOMOB THepBbIX 20 XHUMHYECKHX 3JIEMEHTOB

ITepuoanueckoit cucremsl [[.1. Menaeneena

3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB XMMHYECKUX 3JIEMEHTOB IEPBbIX
TpEX NEPUOOB, Kamus, KaJIbIUs (pagmyca aTOMOB,
2.3 AJIEKTPOOTPHUIATEIHFHOCTH, METALTHYECKUX U HEMETAJUIMYECKUX CBOWCTB) U
ux COGI[I/IHeHI/Iﬁ B COOTBECTCTBHUU C IIOJIOKCHUEM DJICMCHTOB B

HepHOI[I/I‘IQCKOfI CUCTCMC U CTPOCHUCM UX AaTOMOB

3 Crtpoenue BemiecTBa

11 Xumuyeckasi cBsi3b. KoBajeHTHas (mosiipHass W HEMOJIApHAs) CBS3b.

3H€KTpOOTpI/IHaTCJ'H)HOCTI) XUMHUYCCKHUX DJICMCHTOB. Honnas CBs3b.
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Mertannuueckas CBSI3b

Tunbel KpUCTAIUIMYECKUX PEHETOK (aTOMHasi, HWOHHAs, MeETaJuIM4ecKas),
3.2 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUYECKON PEIIETKU U BUAA

XHMHYSCKOH CBSI3U

Baxwueiiune OpeACTABUTCIIMN HCOPraHUYCCKUX BCIICCTB. Hemerannel u ux

coeIMHEHMs. MeTaibl U UX COeJUHEHUS

Knaccudukanus ¥ HOMEHKIIATypa HEOPraHMUYECKUX COCIAMHCHHIA: OKCHIOB
(coneobOpa3ytomue: OCHOBHBIE, KHCIIOTHBIE, am(OoTepHBIEC) u
4.1 HecoJieoOpa3yrolre; OCHOBaHUM (IIEI0YM M HEPACTBOPUMbBIC OCHOBAHHS);
KUCIIOT (KHCIOPOJACOACepKAINE K OCCKHCIOPOIHbIE, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

42 Ou3nueckue M XUMHUYECKHE CBOWCTBA IPOCTBIX BEIIECTB-HEMETAUIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

®u3NYECKe U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHUS,
4.3 HaTpus, KaJIns, MarHus u KaJIbITHS, AITFOMUHUS, JKeesa.

DNEKTPOXUMHUECKUN Psiji HAIPSDKEHUH METaIJIOB

44 ®u3nyeckue W XUMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COCIMHEHUI
HEMETAJIOB: XJIOPOBOAOPOAA, CEPOBOAOPOAA, aMMHAKA

®dusnyueckrue ¥ XUMHYECKUE CBOMCTBAa OKCHIIOB HeMeTauioB: cephl (IV, VI),
4.5 azora(ll, 1V, V), docdhdopa(Ill, V), yraepoma(ll, IV), xpemuusa(IV).

HonyquI/Ie OKCHUJ0B HEMETAJIJIOB

Xumnueckue cBoicTBa okcuaoB: MetaiuioB [IA—IIIA rpynm, nunka, menu(Il) u

+0 xenesza(ll, III). ITonyuenne okcuaoB METALIOB
XWMHUYECKHUE CBOMCTBA OCHOBaHMM W aM(pOTEPHBIX THUIPOKCHAOB (HA
4.7 puMepe TUIPOKCUIOB AIFOMUHUS, Keye3a, ITuHKa). [lomyyenue ocHOBaHUI
¥ aM(OTEpHBIX THIPOKCHIOB
O6mmue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
43 CEPOBOJIOPOJHON, CEPHUCTON, CEPHOM, a30THOU, (HOCPOPHOIA, KPEMHHUECBOMH,
' yroinpHOU. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CepHOW U
a30THOM kucinot. [lonyueHnue kucior
4.9 OO6ue xuMHuYeckre cBoicTBa cpeHux coneil. [lomyuenue comneit
410 [Tonyuenue, cobupanue, pacrno3HaBaHUE BOJIOPOJAA, KUCIOPOJA, aMMMaKa,
' YTIIEKHUCIIOTO Ta3a B 1abopaTopun
4.11 [Tonyyenne amMmaka, CEpHOM M a30THOM KHUCJIOT B MPOMBIILICHHOCTH.
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O6H_II/IG CIIOCOOBI MMOJIy4YCHHU MCTAJIJIOB

4.12 I'eneTndeckas cBsI3b MEXKy KJIacCaMU HEOPTraHUYECKUX COCIUHEHUMN

5 XHWMHUYECKUE PEAKIUN

Knaccugukanus XuMu4eckux peakiyii o pa3nuyHbIM NPU3HAKAM: TI0 YUCITY
5.1 U COCTaBY YYacCTBYIOLIMX B PEAKIMH BELIECTB, MO TEIJIOBOMY 3P deKTy, Mo

W3MCHCHHIO CTCIICHEH OKHMCIICHUS XUMUYECKUX DJIEMCHTOB

59 TennoBoit 3h(HEKT XUMHUYECKOW PEAKIUH, TEPMOXUMHUYECKHE YpPaBHCHHS.
DK30- U 3HI0TEPMUYECKUE peakluu. TepMoXuMHuyecKkue ypaBHEHHUS

OKHUCINTEIEHOBOCCTAHOBUTEIbHbIE pEaKIUH. Oxucnurenu u
53 BoccTaHOBUTENU. [Iporecchl OKHUCIEHHUSI U BOCCTAHOBJIEHUS. DJIEKTPOHHBIN

0anaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHOM PEaKIIUU

Teopus BJIEKTPOIUTUYECKON JVCCOLMALINH. KatunoHnsr, aHUOHEL.
54 ONEKTPOIUTHl M  HEINEKTPoNUThbl. CHIIbHBIE U CJa0ble AJIEKTPOJIUTHI.

CreneHp IHUCCOIIUAIINN

5 Peakiiuu noHHOrO OOMEHa. Y CloBHUs MPOTEKAHMSI PEaKIIuii HOHHOTO OOMEHa,
IIOJIHBIE Y COKPAILLEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

6 XuMUA U OKpY’Karomas cpeaa

BemiectBa 1 Marepuanibl B MOBCEJHEBHOW JKHU3HHM 4eloBeKka. besomacHoe
6.1 MCITOJIb30BAHNE BEIIECTB M XMMHUUYECKHX PEaKIHMi B J1abOpaTopuu U OBITY.

HepBaﬂ IIOMOIIb ITPHU XUMHYCCKUX OKOIraX U OTPABJIICHHUAX

XUMHUYECKOe 3arpsi3HEHUE OKpYy»Karouieil cpenbl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TIOYBHI, BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBPALICHHUS
6.2 [IpenenbHas nomyctumasi koHuentpanus Bemiects (IIJK). Pons xumuu B
pELICHUH DSKOJOTMYECKUX TMpo0ieM. YCHIIeHHEe MapHUKOBOro 3(dekTa,

pa3pymiecHue O30HOBOT'O CJI0

[Tpumenenwue cepsl, a3ota, hocdopa, yriepoaa, KpeMHHS U UX COSTMHEHUN B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. IIpumeneHue
6.3 METaJUIOB M CIUIaBOB (CTajab, YYTyH, AIOPAITIOMUHUNA, OpoH3a) B OBITY M
MPOMBIIUICHHOCTH HMX coenuHeHud. I[loHATHE O KOppo3WHM METaIOB,

OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOPPO3UH

64 [IpupoaHbie UCTOYHUKH YTIIEBOJIOPOAOB (Yyrojb, MPUPOAHBIA Ta3, HEQTH),
OPOAYKTHI UX NepepaboTKu (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5 [TepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriepoaa (MeTaH, A3TaH, ATWIEH, AalleTWIEH, 3TaHOJ, MJIMIEPHH, YKCYCHas
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KI/ICJ'IOTa). Ilonarre o OHOJIOTMYECKH BayKHBIX BCHICCTBAX: JKHUPAX, 66J'IKaX,

YIJIEBOAAX — M UX POJIM B )KU3HHU YCJIIOBEKA

7 Pacuérer:
7.1 o popmyIamM XUMUIECKUX COCTMHEHUIN
7.2 Macchl (MacCOBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM ypaBHECHUSIM
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