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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XuUMHUM Ha YpPOBHE OCHOBHOTO 0O1Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHOI pabouel mporpaMMbl BOCIIUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TIPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma mo XxuMuu HAET MPECTABICHUE O LENAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CpPEICTBAMU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouuMxcs, OMNpEAesseT BO3MOXKHOCTH TMpeaMera s
peanu3zanuu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJiel N3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATENbHOCTU OOYYalolierocs IO OCBOCHHIO
y4e0HOTO COJIepKAHUSI.

3HaHWEe XUMHUHU CIY>KUT OCHOBOW Il (DOPMUPOBAHHS MHPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE€ XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peajiu3allid  BO3MOXHOCTEH ISl  CaMOpPa3BUTHUS U
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QYHKITMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JICSITENIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMUT CO CHEeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;



crocoOCTBYeT (OPMHPOBAHUIO TICHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUs] B OOyYEHUU XMMHUU OOECIEUMBAIOTCS CHEU(UKOM
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAyKHW XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHUYEeCKON XUMHH.

CrpykTypa coliepaHusl IPOrpaMMbl IO XUMUKU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO MPHUHIIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunognueckoro 3akona /[. . MeneneeBa kak OCHOBHOTO 3aKOHA XUMMUU,

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TMPEJCTaBJICHUN 00 JJIEKTPOJUTUUECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSISL ()YHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJIYUYECHUST N3YYaeMbIX
BEIIECTB.

OcBoeHne mporpaMMbl 1O XUMHH CIOCOOCTBYET (DOPMHUPOBAHUIO
MPEACTABJIIEHUS 0 XUMUYECKON COCTABIISIONIEH HAYYHOW KAPTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOILICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3yueHne XMMHUU MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuii mupy», «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3ydYeHUM XUMHUU TMPOUCXOAUT (POPMHUPOBAHUE 3HAHUW OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEeIIbHOCTH Y€JIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMN, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAy4YHBIM METOJaM IMO3HAHUS MPU U3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
(GbopMUPOBAHNY U Pa3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX MPUMEHEHUH B y4eOHO-
MO3HABATEJIbHOM U y4eOHO-UCCIIEN0BATENbCKON JIEATEIbHOCTH, OCBOCHUH MPABHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu u3ydyeHnn XMMUU Ha YPOBHE OCHOBHOI'O 00111er0 00pa30BaHUs BaXKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (opMHUpOBaHME WHTEIUIEKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJ€HHOCTh OOYy4YeHMs] Ha CHUCTEMAaTHYECKOE€ MpPHOOIICHHE
oOy4Jarommxcss K CamMOCTOSATEIbHOM MO3HABATEIbHON JEATEIbHOCTH, HAyYHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHmne yCclioBUM, CIOCOOCTBYIOIINX MPUOOPETEHNIO 00YyYaIOIUMUCS
OMbITa PAa3HOOOPA3HON NEATENBHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHLIMI), UMEIOIIUX YHHBEPCAIBHOE 3HAYEHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeNd QYHKIIMOHAIBHOW ¢ E€CTECTBEHHO-HAYyYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLEr0o MHUpA, MCHOJIb3Yd 3HAHUS U ONBIT, MOJyYEHHbIE MPU H3YYECHHUU
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NeSITeIIbHOCTH;

— (QopmupoBaHue y oOOyyarolIUMXCsl TyMAaHUCTUYECKUX OTHOUICHMH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
1EJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM JESITEIIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAlMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTpPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpOo(duIis U HAMPaBICHHOCTH NajJbHEUIIEro
oOy4eHus.

OOmiee 4YMCIIO YAcOB, OTBEAEHHBIX MJIsi H3YyYEHUS XUMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KVIACC

OcHOBHBbIC MOHATUA XUMUH (YPOBEHb ATOMHO MOJIEKYJISIPHBIX
NpeACTABJICHUN)

[Ipenmer xumun. Xumusg Kak 4YacThb €CTECTBO3HAaHMsA. BemiectBa M ux
cBoMcTBa. YKCThIEC BelllecTBA U cMeCH. MeTo/ bl TO3HAHUSI B XUMUU: HAOJIOICHHE,
skcriepuMeHT. [IpueMbr Ge3omacHO paboThI ¢ OOOpPYJAOBAaHWEM U BEIICCTBAMHU.
CrpoeHue miaMeHu.

Uucteie BemiectBa U cMmecu. CrnocoObl OYKMCTKHU BEIIECTB: OTCTaMBaHMUE,
bunbTpoBaHKE, BBIMAPUBAHUE, KPUCTAUIM3ALUS, JUCTWLIALIUS. Dunyeckue u
XUMHUYECKUE SIBICHUA. XUMUYECKUE peakuuu. [Ipu3Haku XMMUYECKUX PEaKUi U
YCJIOBHUSI BO3HUKHOBEHUS U TEYEHUSI XUMUUYECKUX PEAKLIUM.

ATOMBI, MOJIEKYJIBI M HOHBI. BelllecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIISIPHOTO
ctpoenus. Kpucrammueckue u amopdHble BeecTBa. Kpuctaimndeckue peneTku:
VMOHHAs, aTOMHAas U MoJieKyJisipHas. [IpocTteie u ciioxHbIe BelecTBa. XUMUYECKUAN
ANeMEHT. MeTamibl U HEeMETaJUIbl. ATOMHAasl €QuHuIa Macchl. OTHOCHUTENbHAs
aTOMHasi Macca. S3bIK XMMUU. 3HAKU XUMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA
cocTaBa BeliecTBa. Xumuieckue ¢popmyiibl. OTHOCUTETBLHAS. MOJIEKYJIIpHAs Macca.
KayecTBEeHHBI ¥ KOJWYECTBEHHBIM COCTaB BEIIECTBA. BpluuciaeHus 1o
xuMuueckuM ¢opmysiam. MaccoBast J0Jisl XMMHUYECKOTO DJIEMEHTa B CJIOKHOM
BEIIIECTBE.

BaneHTHOCTP XMMHMYECKMX 3J€MEHTOB. OmnpenencHue BalCHTHOCTH
AJIEMEHTOB MO (opMysnam OWHApHBIX coeauHeHnil. COCTaBlIeHHE XUMHYECKHUX
dbopmyI1 OMHAPHBIX COCTMHEHUH 10 BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE YYE€HHE. 3aKOH COXPAHEHHSI MacChl BELIECTB.
Kuznup u pesarenbHOoCTs M.B. JlomoHOCOBa. XuMHuecKkHe ypaBHEHHs. THIIbI
XAMHUYECKUX PEAKIUH.

Kucnopon. Haxoxxnenue B npupose. [lonyyenue kucnoposa B 1aboparopun
Y IpOMBINUIEHHOCTH. DU3NUeCKrEe U XUMUYECKHE CBOMCTBA Kuciopoaa. ['openue.
Okcupnpl. [Ipumenenue kucnopona. Kpyrosopor kucinopoma B mpupoae. O30H,
ajutoTponus kucjaopoaa. Bo3ayx u ero cocras. 3ammra atMocpepHOro Bo3ayxa oT
3arpsA3HCHUN.

Bonopon. Haxoxnenue B mpupoje. [lomyuenue Bogopoaa B 1abopaTopuu 1
MPOMBINUIEHHOCTH. PU3NYECKHE U XMMHUYECKUE CBOMCTBA BoAopoaa. Bomopon —
BOCCTaHOBUTEIb. Mepbl Oe3omacHOCTH npu padbore ¢ BogopoaoM. [IpumeHeHue
BOJIOPO/IA.

Bopa. Mertoab!l onpeneneHns: CocTaBa BOJbI — aHAIN3 U cUHTE3. Pu3nyeckue
CBOMCTBa BOJbI. Boma B mpupojse U cmocoObl €€ OYUCTKHA. Aspaius BOJBIL.
Xumuueckne cBoucTBa BoAbl. lIpumenenue Boapl. Boma — pactBOpuUTEND.
PacTBopumocCTh BeniecTB B Bojie. MaccoBast 10151 paCTBOPEHHOTO BELIECTBA.



KonnuectBennble oTHOmEHUs B xuMuu. KosmuecTBo BemiecTtBa. Modb.
Mounsipaas Macca. 3akoH ABorajpo. MoispHbiii 00beM ra3oB. OTHOCUTETbHAS
IJIOTHOCTH Ta30B. OObEMHbBIE OTHOUIECHUS Ta30B IPU XUMUYECKUX PEAKIHSIX.

Baxnelimue Kiacchl HEOPraHWYECKHX coeAuHeHud. OKCHABL: COCTaB,
knaccudukanua. OCHOBHbIE W KHUCJIOTHbIE OKcHabl. HoOMeEHKIaTypa OKCHIIOB.
Pu3NYEeCKUE U XUMUUECKHE CBOMCTBA, ITOJIYYEHHE U IPUMEHEHNE OKCUIOB.

I'unpoxcunsl. Knaccudukanus ruapokcunoB. OcnoBanus. Cocras. Lllenoun
M HEpacTBOpUMbIC OCHOBaHWs. Homenknarypa. @Pu3MyUeCKHEe U XHUMHUYECKUE
CBOMCTBAa OCHOBaHMM. Peakuus nHeuTpanmsaumu. [lonydyeHne W IIpUMEHEHHE
OCHOBaHUI. AM(OTEpHBIE OKCUJIBI U THIPOKCH/IBI.

Kucnotel. CocraB. Krnaccudpukamus. Homenknatypa. ®Pusnueckue u
XAMHUYECKUE CBOMCTBA KUCIOT. BBITECHUTENBHBIN Psii METAILIIOB.

Comun. CocraB. Knaccudpukauus. Homenknarypa. dusmyeckue cBOHCTBA
cosieii. PactBopuMocCTh coneil B Bojae. Xumudeckue cBoicTBa cosiei. CriocoOsbl
nojy4deHnus coisieu. [Ipumenenue cosei.

I'enetnyeckass CBs3b MEXAY OCHOBHBIMHM KJIAaCCAMU HEOPraHUYECKHUX
COCIMHEHUM.

JeMmoncTpanumn. O3HakoMJIEHHE C 00pa3laMy MPOCTHIX U CIOXKHBIX
BemecTB. CrocoObl OYMCTKM  BEIIECTB: KPUCTAJUIM3ALUA, JAUCTWILISAIUS,
xpomarorpadusi. OnbIThI, MOATBEPKIAIONINE 3aKOH COXPAHEHHS] MACChI BEIIIECTB.

[Tomy4yenue u cobMpanure KUCIOPOa METOJIOM BBITECHEHUS BO3/lyXa U BOJIBI.
Onpenenenue coctaBa Bo3ayxa. Kouiekyus Hegpmu, KAMEHHO20 Y2l U NPOOYKIMO8
ux nepepabomxu.

[Tonyuenune Bomopona B ammapare Kumna, nmpoBepka BOJOpPOAAa HAa YUCTOTY,
rOpeHue BoJ0poaa, COOMpaHue BOAOPOAA METOJIOM BBITECHEHHUS BO3yXa W BOJBIL.
Anamm3 Boabl. CUHTE3 BOJBI.

3HaKOMCTBO C 0Opa3laMud OKCHOB, KHCJIOT, OCHOBAaHWUA U COJICH.
Henrpanuzanus ménoun KUcI0TOM B IPUCYTCTBUM UHAUKATOPA.

JlaGopaTopHbie onbITbl. PaccMOTpeHHE BEIIECTB C  Pa3IMYHBIMU
bu3ndeckuMu CBOMCTBaMU. PaszneneHue cMecu ¢ MOMOIIbi0 MarHuTa. [Ipumepsr
GU3MYEeCKUX W XUMUYECKHMX SIBJICHHU. Peakiuu, WIUTIOCTPHUPYIONIUE OCHOBHBIC
NPU3HAKK XapaKTepPHBIX peakiuu. Pasjgoxenne ocHoBHOro kapbonara meau (I1).
Peaknus 3aMelieHuss MeIn KeIe30M.

O3HakomiieHHe ¢ 00pa3laMu OKCUIOB.

Bsaumopeiicteue Bogopoaa ¢ okcuaom meau (11).

OnbIThI, MOATBEPKAAIOIINE XUMHUYECKUE CBOMCTBA KUCJIOT, OCHOBAHUI.

IIpakTnueckue padoTbl

. [IpaBuna TexHUKH 0€30MACHOCTH MPHU Pad0TE B XUMUYECKOM KaOUHETE.
O3HakoMJIEHHE C 1a0OpaTOPHBIM 000PYAOBAHUEM.

. OumncTKa 3arps3HEHHON TOBAPEHHOU COJIH.

. Ilony4yeHne u CBOMCTBA KMUCIOPOJA

. [TosyueHnue BOIOPOa U U3YUEHHUE €T0 CBOMCTB.



. [IpuroroBneHue pacTBOPOB COJIEH C ONPENEIEHHOW MACCOBOM JOJEN
PacTBOPEHHOTO BEUIECTBA.

. Pemienne sKCriepuMEHTANIBHBIX 3a1ad Mo TeMe «OCHOBHBIE KIIACChI
HEOPTaHUYECKUX COETUHEHUI.

PacuerHble 3a1aun:

Boluncienre OTHOCUTENBHONU MOJIEKYJISIPHOM Macchl BEUIECTBa MO hopMyIie.
Brluncnenne MaccoBOM  JOJIM  3JIEMEHTA B XUMHUYECKOM  COCIMHEHUHU.
VYcranoBienue npocreiiieit Gopmysibl BEIECTBA IO MACCOBBIM JOJISIM 3JIEMEHTOB.

Haxoxnenue wmaccoBol [0OIM pPacTBOPEHHOIO BELIECTBA B  PACTBOPE.
Briuncinenne macchl pacTBOPEHHOTO BEIIECTBA W BOJBI [JII MPUTOTOBJICHUSA
pacTBOpa ONpeAEIEHHON KOHIICHTPAIH.

OOBEMHBIC OTHOIICHUS TA30B MPU XUMUUECKUX PEAKIIMIX.

Brrunciennss mo XUMHUYECKUM YpPaBHEHHUSM MaccChl, 00béMa M KOJIUYECTBA
BELIECTBA OJJHOTO U3 MPOJYKTOB PEAKIIUU [0 MAacCe UCXOJAHOT0 BELIECTBA, 00BEMY
WJIM KOJIMYECTBY BEILECTBA, COAEPIKALLETO ONPEAEIEHHYIO TOII0 IPUMECEH.

Ieproan4yecknii 3aK0H U MEPUOANYECKAS CHCTEMAa XUMHYECKHX
ajiemeHTOB /I[.1. MenpaesieeBa. CTpoenune aroma.

[lepBbie MOMBITKK KiIacCU(MUKAIMM XUMUYECKUX d3JeMeHTOB. [loHsaThe o
IpYIIAaxX CXOOHBIX 3JIEMEHTOB. EcTeCTBEHHbIE CEMENCTBA HIEJIOYHBIX METAIJIOB U
rajnoreHoB. brnaroponnsie rasel. llepumonmueckmii 3axkon JI.M.Menneneena.
[lepnonnueckas cucTema Kak €CTECTBEHHO — HAYYHOE KJIacCU(PUKAIUs XUMUYECKHUX
aneMeHTOB. TabnmuuHas ¢opma MpeAcTaBlIeHUs KiIacCU(PUKAIUA XUMHUYECKUX
anemeHTOB. Crpyktypa Tabmuubl «llepuoanueckass cucTeMa XUMHYECKHX
anemenTtoB J[.M. MenneneeBa» (kopotkas ¢opma): A- u b- rpynnsl, nepuomsl.
@U3NYECKUNA CMBICI MOPSAIKOBOTO 3JEMEHTA, HOMEpPA MEPHUOJa, HOMEpaA TPYIIIbI
(m7st BEeMEHTOB A-TpyIIin).

Crtpoenue aroma: siApO W AJIEKTPOHHAsE 000j0uka. CocTaB aTOMHBIX SEp:
MPOTOHBI U HEUTpOHBbI. M30TOmbl. 3apsi aTOMHOTO $]ipa, MAacCOBO€ YHCIIO,
OTHOCUTENIbHAsT aromHass Macca. CoBpeMeHHass (GOPMYIHPOBKA TOHSTHUS
«XUMUYECKUAN 3JIEMEHT.

OnexkTpoHHasi 00O0JI0YKa aroMa: TMOHSATHE 00 DSHEPreTHUYEeCKOM YpPOBHE
(37IEKTPOHHOM CJIOE), €r0 €MKOCTH. 3aIlOJIHEHHE JJIEKTPOHHBIX CJIOEB y aTOMOB
JIEMEHTOB TIEPBOTO — TpeThero TmepuogaoB. CoBpeMeHHass GOPMYIUPOBKA
MEPUOANYECKOTO 3aKOHA.

3HayeHWEe MNepuoAuMYecKoro 3akoHa. Hayunsle goctwxkenus .M.
MeHneneeBa: HCOPABICHUE OTHOCUTEIBHBIX AaTOMHBIX MAacC, NPEACKa3aHue
CYIIECTBOBAHUS HEOTKPBITHIX AJIEMEHTOB, NEPECTAHOBKU XUMUUYECKUX FJIEMEHTOB B
nepuoauueckon cucreme. JKusup u aestensHocts .. Menaeneena.

JdeMoHcTpanuu:

du3nyeCcKne CBOMCTBA WHICJTOYHBIX METAIUIOB. B3amMomencTBHe OKCHIOB
HaTpusi, maraus, Gocdopa, cepbl ¢ BOJIOH, HCCIETOBAHNE CBOWCTB MOJYYSHHBIX
IpOAYKTOB. B3aummoneuctsue Hatpus M Kanus ¢ BoAoM. DHU3MYECKUE CBOMCTBA
rajioreHoB. B3anmoeicTBre aatoMUHUS C XJIOPOM, OPOMOM U HOJIOM.



CTtpoeHue BemecTna.

DJIEKTPOOTPULATENBHOCTh XUMUYECKHX 3JIEMEHTOB. (CHOBHBIE BH/IbI
XUMUYECKON CBSA3U: KOBAJEHTHAs HEMOJIAPHAS, KOBAJICHTHAS MOJISIpHAS, MOHHAS.
BajleHTHOCTh 3JIEMEHTOB B CBETE€ DJEKTPOHHOW TeopuH. CTENEeHb OKHUCIECHUS.
[IpaBuiia onpeeneHus CTENEHEN OKUCICHHS JIIEMEHTOB.

JdeMoHcTpanuu:

ComnocraBneHue (U3UKO-XUMUYECKHUX CBOWCTB COEAMHEHUN c
KOBAJICHTHBIMU U HOHHBIMU CBSI35IMU.

9 KIIACC

IToBTOpenne kypca xumum 8 kjaacca. Ilepuogmueckuid 3akoH U
IepuonuecKas cucrema xum. siemeHToB J[. M. MeHnneneeBa B cBeTe CTPOCHUs
aToMOB. Xumuueckas cBsA3b. (Crtpoenme BemecTtBa. (OCHOBHBIE — KJIACCHI
HEOPTaHUYECKUX COCIMHEHUH: UX cocTaB, kiaccudukaius. OCHOBHBIE KJIACChI
HEOPraHWYECKNX COCIUHEHWW: HX CBOMCTBA. Pacu€rel N0 XUMHUYECKUM
YPaBHEHHUSIM.

Hemonctpanuu.  Tabmuma  «Buasl  cBszeit».  Tabmuna — «Tumbl
KPUCTAJUTMYECKUX PEIIETOK

Pa3zges 1. MHorooopasne XuMH4eCKHUX PeaKni.

Kiaccudukanust XuMHIeCKuX peakiui

Krnaccudukanus XuMU4ecKiX peakuuid, peakiui COeTUHEHMs], pa3I0KEHus,
3aMeneHus, 00MeHa. OKUCIUTETBHO - BOCCTAHOBUTENbHBIE peakui. OKUCIUTENb,
BOCCTAHOBUTENb, IPOLECCHl  OKUCIEHHWs, BoccTaHoBieHUs. (CocraBieHue
YPaBHEHUN OKHUCIMTEJIBHO - BOCCTAHOBUTEIBHBIX PEAKUUW C IOMOLIBIO METOJA
AIIEKTPOHHOTO OajaHca.

TeroBble  3P(EKTb XUMUYECKUX  peakiui. OK30TEepMUYECKHE U
DHAOTEPMHUYECKHUE PEAKIUU.

Tepmoxumuyeckue ypaBHeHUsA. CKOPOCTh XUMHUUYECKUX peakunii. DakTopsl,
BIIMAIOLIME HA CKOPOCTh XMMUYECKUX peakiuil. [lepBoHayanbHble NpencTaBiIeHUs
O KaTajuse.

JemoHcTpauuu. JIeMOHCTpanusi ONBITOB, BBIACHSIOUIMX 3aBHCHMOCTD
CKOPOCTH XUMHYECKHUX PEAKIM OT pa3Iu4HbIX (DaKTOPOB.

Tabmumpr «O0paTuMble peakuum», « XMMHUUecKoe paBHOBecue», «CKOpPOCTh
XAMHUYECKON PEAKIUM.

PacueTHsble 3agaun. PacyeTsl 10 TEPMOXUMUYECKUM YPABHEHUSIM.

IpakTnueckass padora Nel. U3yyeHnne BIMSIHUSI YCJIOBH NMPOBeEAEHUS
XHMHYECKOH peaKkuuy HAa e€é CKOPOCTb.

Oo6parumble peakiuu. [ToHsITHE O XUMHUYECKOM PABHOBECHUHU.

Tema 2. DnexkTponutuueckas guccoryanus (12 1)

XHUMHUYECKHE PEAKLIHUH, HIYUIME B BOJHBIX pPACTBOpaxX. DJEKTPOJHUTHI U
HeaneKTpoauThl. Monbl. KaTnoHs! 1 aHHOHBL. [ MapaTHas Teopust pacTBOPOB.

DNEeKTPOJIUTUYECKAs] AUCCOLMAIIUS KHUCIOT, OCHOBaHUM, coneil. Ciabble u
CWIbHbIE dJeKTponuThl. CTeneHb aucconuanuu. Peaknuu HOHHOTO oOOMeEHa.



VYcnoBuss mpoTEeKaHUs peakuuid oOMeHa A0 KOHIA. XHMHYECKHME CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCJUHEHUN B CBETE MpEACTaBICHUN 00
ANEKTPOJIMTUYECKON JTUCCOLMAIMM W OKHUCIUTEIBHO — BOCCTAHOBHUTEIBHBIX
peaKuusXx.

[TonsTHE O TUAPOIU3E COJIEH.

Pacuérsl mo ypaBHEHHMSM XHM. PEaKIUi, €CIM OJHO W3 BEIIECTB JIaHO B
U30bITKE.

JemoHcTpannu. lcnelTanue pacTBOpOB BEHIECTB HA  IJIEKTPUUYECKYIO
IIPOBOAUMOCTB. JIBMKEHHE HOHOB B JJIEKTPUYECKOM I10JIE.

JIabopaTtopHbie onbIThl. Peakninn oOMeHa MexAy pacTBOPaMU JIEKTPOIUTOB.

IIpakTnyeckas padora Ne2. Pemienne sKCIEpUMEHTANIBHBIX 3a1a4 110 TEME
«CBOMCTBA KUCJIOT, OCHOBAHUM U COJIEH KaK 3JIEKTPOIUTOBY.

Kontpoabnass padora Ne 1 mo temam «Kiaccudukanus XUMHUYECKHUX
peakumin» U «NEKTPOIUTUUECKAS JUCCOLMALIUS.

MHoroo0pa3ue BelecTB.

Tewma 3. Nasorenst (4 u)

Hewmeramel. ['anorensl. [1ooxeHne B IEpUOIUIECKON CUCTEME XUMUYECKUX
AJIEMEHTOB, CTPOCHHE UX aTOMOB. HaxoxaeHue B mpupoe.

Pur3nUECKUe U XMMUYECKUE CBOWCTBA rajJoreHoB. [lonydyenue u npumMeHeHue
rajJjioreHoB. Xjop. dusznueckne M XHUMHYECKHE CBOWCTBa xJiopa. [Ipumenenune
xjopa. Xnoposoaopona. ®uznueckue cBoicTpa. [lonyuenne. ConsiHast KUCIIOTA U €€
cosi. KauecTBeHHas peakuuss Ha XJIOpUA — HOHBI. Pacmo3sHaBaHue XJIOpHIOB,
OpOMUI0B, HOUIOB.

JemoHcTpannn.  dusznueckue  cBoMcTBa  rajoreHoB.  [lomydenue
XJIOPOBOAOPOJA U PACTBOPEHHUE ETO B BOJE.

JlaGopatopHble OMBITHL. Pacro3HaBaHWe COJSHONH KHCIIOTHI, XJIOPHJIOB,
OpOMHJIOB, HOJUIOB U Hofa.

IpakTnueckas padora Ne 3. [TonydeHue CONSTHON KUCIOTHI U U3y4YEHUE €€
CBOMCTB.

Kucnopon u cepa

Kucnopon u cepa. Ilonoxxenne B NEPUOIUYECKON CHUCTEME XHUMHYECKUX
DJIEMEHTOB, CTpoeHHe ux atomoB. Cepa. Amnorpornus cepbl. Pusnyeckue u
XAMUYECKHE CBOMCTBA. Haxoxaenne B 1pupone. IlpumeneHue cepsl.
CepoBoaopoa. CepoBoiopoaHas KUCIOTa U €€ conu. KadecTBeHHas peakius Ha
cynbdun- nonsl. Oxcup cepsl (1V).

CepHnas KHUCJIOTA. XUMHYECKUE CBOIICTBa  pa30aBiIEHHOU U
KOHIIEHTPUPOBAHHOM cepHOM KUCIOThl. KauecTBeHHas peakiys Ha CyIb(paT- HOHBI.
XUMUYECKUE DPEAKIUH, JEXKAIUMe B OCHOBE IIOJYyYEHUS CEPHOUM  KHCIJIOTHI B
IIPOMBILUICHHOCTH. [I[puMeneHne cepHON KUCIIOTHI.

JleMoHCTpanuu. AJUIOTPONUST KUCIOPOAA U CEpbl. 3HAKOMCTBO ¢ 00paslaMu
IPUPOJIHBIX CYIb(GUIO0B, CYyIb(HATOB.



JIaGopartopHbie ombIThl. Pacno3HaBanue cynbdun-, cynbpur- u cynbdar-
MOHOB B PacTBOpE

[Ipaktuyeckast paboTa. PerieHne SKCIEpUMEHTANbHBIX 3ajad IO TEMe
«Kucnopon u cepay.

Tema 5. Azor u pocdop (9 1)

Azor u docdop. ITlonoxkeHue B MEPUOIUYECKON CHCTEME XHUMHYECKUX
3JIEMEHTOB, CTPOCHHME HMX aTOMOB. A30T, (pU3MUYECKHe M XMMHUYECKHE CBOWCTBA,
MoJydeHue u npumenenue. Kpyrosopor azora B npupoae. AMmuak. @u3ndeckue u
XUMUYECKHE CBOICTBA, IMOJy4YyeHue, npuMeHeHue. Conu aMMoOHHs. A30THas
KHUCJIOTA U €€ CBOMCTBA. OKUCIUTENBHBIE CBOMCTBA a30THOM KUCIOTHL. [lomyyenne
a30THOM KHCIJIOTHI B JabopaTopuu. XMMUYECKHE PEAKIUH, JIEKAIIUE B OCHOBE
ITOJIYYEHHUSI a30THOU KUCIIOTHI B NPOMBINUIEHHOCTH. [Ipumenenune. Conu. A30THbIE
yao0peHus.

®ochop. Amnorponus. dusznueckue U xumuueckue cBomcTBa. Oxcup
docdopa (V). DochopHas kucinoTa, ee CoJid U y100peHHUS.

Hemonctpanuu. [lonyyeHume aMMuaka W €ro pacTBOPEHUE B BOJE.
O3HakoMiIeHHE ¢ 00pa3aMu NpUPOIHBIX HUTPATOB, (ochaToB.

JIaGoparopHble onbIThl. B3auMopelicTBue cojieil aMMOHHS CO LIEIOYAMHU.
O3HaKOMIIEHHE C a30THBIMHU U (OCPOPHBIMU YI0OPEHUSIMH.

IpakTnyeckas padora NeS. [loryueHne aMMuaka v U3y4eHHE €r0 CBOMCTB.

Pemienne 3agau Ha omnpeneneHue MaccoBod (0OBEMHOM) MOIM BBIXOJA
MPOJYKTa PEAKIUU OT TEOPETUUECKH BO3MOKHOTO.

Tewma 6. Yriepon u kpeMHuii (8 u)

Yraepon u kpemuuii. [lonoxkeHue B NMEPUOAUYECKONM CHCTEME, CTPOCHHUE
aToMOB. Yriepond. Amiorponusi. Pu3ndeckne U XUMUYECKHE CBOMCTBA YIiiepo/a.
AncopOrus. YrapHblii ra3. YTJIEKHCIBIA ra3. YTojbHas KHCIOTa M €€ COJIH.
KauectBennas peakiusi Ha KapOoHAT — HOHBI. KpyroBopoT B ipupoe.

Kpemnuii. Oxcun kpemuus (1V). KpeMHueBas kuciaora v €€ COJIu.

Crexuto. LlemeHT.

Hemonctpanuu. Kpuctammmyeckue pemeTk anmMasa u rpadura. 3HaKkOMCTBO
¢ 00pa3iamMu IpUPOJTHBIX KapOOHATOB U CHIIMKATOB. O3HAKOMIICHUE C PA3IMYHBIMU
BU1amMH ToruinBa. O3HaKOMJICHHE C BUJAaMH CTEKIIa.

JlabopaTopHbie OTIBITBHL. O3HakoMJICHHE co CBOMCTBaMU u
B3aHMMOIIPEBpaIlICHUSIMU KapOOHATOB U ruapokapooHatoB. KauecTBeHHBIE peakiiuu
Ha KapOOHAT- U CUJIUKAT-UOHBI.

IpakTnueckasi padora Ne6. [Tonyuenue okcuaa yrieposaa (IV) u uzydenue
ero cBoicTB. PacroznaBanue kapOOHATOB.

Pemenve 3amau Ha BBIYMCIEHWE MACChl WM 00bEMA MPOAYKTA PEAKITUH TI0
U3BECTHOM Macce Wi 00bEMY HCXOTHOTO BEILIECTBA, COACPKAIIETO MPUMECH.

Kontpoabnasi padora Ne2 no teme «HemeTtamib».



Tema 7. O6mMe CBOMCTBA METAIIIOB

Mertamnbl. [lookeHMe B NEPUOJUUYECKONM CHUCTEME, CTPOCHUE AaTOMOB.
Meramdeckass cBA3b. DuU3MYECKUE CBOWMCTBA. PsI aKTMBHOCTHM METaJUIOB.
cBoiicTBa MeTauioB. Oo1ue crocoObl mosrydeHus. CrijiaBbl METaJJIOB.

[[lenounsie Metaiuibl. [losiokeHWE B MEPUOJUYECKOM CUCTEME, CTPOCHHE
aToMoB. Pu3nueckne U XxumMuueckue cBoictBa. IIpumenenume. Haxoxnaenue B
MIPUPOJIE.

[llenouno3emenbHbie MeTauibl. [lojIO)kEeHHME B MEPUOAMYECKON CUCTEME,
cTpoeHne aromoB. Du3nMyUecKHue U XUMHUYECKue cBoiictBa. [Ipumenenue.
Haxoxnenne B mpupoae. Marnuidi U KainbUui , UX BaXKHEUIIME COCIMHEHUS.
2KecTkocTb BOJIBI M CLIOCOOBI €€ YCTpaHEHUS.

Amomunnii. [lonoxkeHne B NEPUOAMYECKOM CUCTEME, CTPOCHHE aTOMOB.
dusnyeckne MW XxumMuueckue cpoiictBa. I[lpumenenune. HaxoxaeHue B mpupoje.
AMbOTEPHOCTH OKCH/IA ¥ TUAPOKCUIA ATFOMUHUS.

Kenezo. IlosokeHue B MNEPUOAMYECKON CHUCTEME, CTPOCHHE AaTOMOB.
duznueckue M xuMuueckue cporictBa. I[Ipumenenue. Haxoxnaenue B mpupose.
Baxnelme coequHeHHs Keje3a: OKCUIbI, TUAPOKCHABl U coiau  xkenesa (Il) u
xkenesa (111). KauecTBeHHast peakiust Ha HOHBI.

JleMoHcTpaluu. 3HaKOMCTBO ¢ 00pa3IiaMy BaKHEHUIIIUX COJIeH HaTpHsl, KaJlus,
MIPUPOJIHBIX COCAWHEHHUM KaJIbLMSA, PyAaMH >KE€Jie3a, COCIUHCHUSIMU ATTFOMUHMUSL.
B3aunmopaelricTBHE IEIIOYHBIX, HETOYHO3EMETBHBIX METAJIJIOB U AJIFOMUHUS C BOJOM.
CoxuraHue ene3a B KUCJIOPOJIE U XJIOpE.

Jlabopatopuble  ombIThl.  [lomyueHue  TUApPOKCHAA  AIOMUHUS U
B3aUMOJECUCTBUE €ro ¢ KHUCJIOTaMHd U Mienodamu. l[lonmydeHue ruapokcuioB
xenesa(ll) u (IIT) u B3auMoelcTBIE UX C KUCTOTaMU U IIEJI0YaMH.

IpakTnuyeckas padora Ne7. Pemienne sKCnepuMEHTANIBHBIX 3a1a4 110 TEME
«MeTabl U UX COSTUHEHUS.

KonTpoabnas padora Ne3 no reme «OOI1I1Me CBOMCTBA METAIIOB)»

Kparkuii 0030p BaxxkHelIIINX OPraHUYeCKUX BelleCTB.

[Ipenmer opranmueckon xumuu. HeopraHnueckne W OpraHUYECKHUE
COCIMHEHHUS. YTJIEPOa — OCHOBA XKU3HH Ha 3emuie. OCOOCHHOCTU CTPOCHHUS aToMa
YIJIEPO/JIa B OPTAHUYECKUX COCAUHECHUSX.

YraneBomoponsl. IlpenensHbie yrieBomgopoabl. MeTaH, 3TaH, IPOIAH.
CtpyktypHble (DOpMyNbl YIJIEBOAOPOAOB. ['OMOJIOrMYEeCKUl psii TPeaesIbHBIX
yriieBoaopoaoB. ['omonorun. duszndeckue M XUMUYECKHUE CBOMCTBA MPEAETbHBIX
yriieBogoponoB. Peakiuu ropenne u 3amenieHus. HaxoxaeHue B mpupo/e.
IIpumenenue.

HenpenenbHble  yriieBoAOpoAbl.  OTWIEHOBBIM  psii  HEMPEAEIBHBIX
yIJI€BOIOPOAOB. DTWieH. Dusznueckue U XMMUYECKUE CBOMCTBA dTUIIeHA. Peakius
npucoennHenns. KauectBennble peakiuu. Peakius nonmumepusanuu. [lonuatuiies.
[IpumeneHue sTueHa.



ALIETUJIEHOBBIN psiJl HENPEIEIbHBIX yriaeBoaopoaoB. AnerwieH. CBoiicTBa
anerwieHa. [Ipumenenue.

[IpousBoausle yraeBoaopoaoB. Kpatkuii 0630p opraHM4eCKUX COEIMHEHUI:
OJTHOATOMHBIE CIUPTHI, MHOTOaTOMHBIE CIIUPTHI, KAPOOHOBBIE KUCIOTHI, CII0KHBIE
3(UpBI, JKUPBI, YIIIEBObI, AMUHOKHUCIIOTHI, OeKku. Posib O€IKoB B OpraHusme.

IlonsiTHE O BBICOKOMOJIEKYJSIPHBIX BemiecTBax. CTpyKTypa IOJIMMEPOB:
MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb NoJuMepu3anud. [lonustuies,
MOJIATIPONWIIECH, TOJIMBUHUIXIJIOPU/L.

JemoncTpauun. Mopaenn MOJEKYyJl OpPraHWYEeCKUX COCIMHEHHM, CXEMBI,
TaOIUIIBL.

['openue yrieBogopo10B U 0OHAPYKEHUE MTPOTYKTOB UX TOPEHHUS.

OO0pa3upl HePTH U MPOAYKTOB UX NEPEPAOOTKHU.

BuaeoonsITel MO CBOMCTBAM OCHOBHBIX KJIACCOB BELIECTB.

Pacuernble 3amaun. YcTaHoBiIeHHE mpocTelieil (popMylibl BEIIECTBA IO
MacCOBBIM JIOJISIM DJIEMEHTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrpPaMMbl OCHOBHOIO OOIIETro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAIAULIHOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH, IPUHATBIMU B
o0miecTBe MpaBWIaMM M HOPMAMM IOBEACHHMS M CIIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaIOIIUXCSl.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpeHne OIIbITa AEATEIBHOCTA Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUUYECKOMY
M HAYYHOMY HACIEIUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HH(pOpMaIMeil o
IIEPENOBBIX JOCTHMIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NIPEACTABICHUS] O COLMAIBHBIX HOPMAax W MNPABWJIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESTEIIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU IpU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
¥ B3aMOITOMOIIH B MPOILIECCE 3TOM Y4EeOHOM JesTeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEACHUE M IOCTYNKHA CBOMX TOBAPHUILEH C IO3ULUM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIIEICTBUI NTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBIISIOLINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS NPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
IIPUPOIJHOU CPELON, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
M03HABATENbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbBHOM pabOThl C y4yeOHBIMU TEKCTaMM, CIPAaBOYHOMN



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHIO M TIO3HAHUWIO, JFO003HATEIHHOCTHh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K IPUPOJIE KaK HICTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJl 0€30MacHOT0 MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphI, OCO3HAHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JIoJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(OOPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IuYHbIE METOJBI U 3allpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UPOBATh B Ipolecce Yy4yeOHON u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMsI 33]1aBaTh BOMPOCHI (B XO€ Auajiora 1 (WIK) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIEIOBAaTEIbCKOM  JACATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCAJbHbIE y4eOHbIe ACHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITIOJIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33IaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHUSI U CIIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy oOyuenus B 8 kjiacce npeMeTHbIE PE3y/bTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® pacCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX MOHSITUNA: aTOM, MOJIEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(oIHOpO/IHAst M HEOJAHOPOHAS), BaJIECHTHOCTh, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUuPUKaus peakui: peakiuu
COCIMHEHUSA, PEaKIMU pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPEeakiuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 3 EKT peakinmy,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, paauyc aToma,
XUMUYECKasl CBSA3b, MOJISIPHAST U HEMOJISIPHAST KOBAJICHTHAS CBSA3b, MOHHAS
CBSI3b, WOH, KaTHWOH, AaHUOH, pacTBOp, MaccoBas JIOJs BEIIEeCTBa
(mpolLieHTHAs! KOHIIEHTPAIls) B PacTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHWMHYECKHUX TMOHITUH H
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

® UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJCHHS (HOpMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

® OIpeeisaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAas W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpeiBaTh cmbica Ilepunommueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHHUs MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

® ONHUCHIBATH M XapakTepus3oBaTh TabmmuHyto Qopmy Ilepuogudeckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynmna)», Manbsie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 00111ee YUCIIO SJIEKTPOHOB U
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);

® KJIacCCHU(PHUIIMPOBATh XMMHUUYECKUE IJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacTBYIOLIUMX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

® XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMNCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

® [IPOTrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHUS XUMHUYECKUX TMPEBPALIECHUNA B
Pa3INYHBIX YCIOBUSAX;

® BBIYUCIITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOrOo 3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XAMHUYECKON pEeaKIuy;

® [IPUMEHSATH OCHOBHBIE ONEPALIN MBICIUTEIbHOMN IESITEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE NPUYMHHO--CJICCTBEHHBIX CBS3€H — Il M3Y4YEHUs CBOMICTB
BEIIECTB M XHWMHMUYECKMX PpEaKIHUil, €CTECTBEHHO-HAYyYHbIE METOJIbI
NO3HAaHUA — HAOJIOJICHUE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

® CIIeI0BaTh PaBUJIaM MOJIb30BaHUS XUMUUECKON MOCYA0N U TaOOpaTOpPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKLUUSMU IO BBINOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX ONBITOB IO MOJYYEHHIO U COOUPAHUIO Ta3000pa3HbIX BELUIECTB
(BoopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONpEAEIEHHOU
MAacCOBOM JO0JIE PACTBOPEHHOIO BEIECTBA, INIAHUPOBATH U IPOBOJMUTH
XUMHUYECKHE 3KCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIakKMyC, (eHOoIpTaNenH, METUIIOPAHXK
U pyTHE).

K koHIy 00yueHus B 9 kjiacce npeIMETHbIE PE3yJbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TMOHITHI: XUMHYECKHM
JJIIEMEHT, aTOM, MOJIEKYJIda, HOH, KaTUOH, aHWOH, NPOCTOE BEIIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKI[usi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, JJIEKTPOJIMTHYECKAsT IUCCOLMALMSA, PEAKIUU HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, aJUIOTPOIINS,
am(pOTEepHOCTH, XUMUYECKas CBA3b (xoBaneHTHas, MOHHaA,
MeTajuInyecKas ), KpucTaJiinyeckas peeéTka, Koppo3usi METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKUuu, MPEAEIbHO JOMYCTUMAas KOHLEHTPALUS
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX IOHATHA H
MPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILCHMIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILECTB U YPAaBHEHUI XUMHUYECKUX PEAKIINIA;

OIPENENSTh BaJIEHTHOCTD U CTEIIEHb OKUCIICHHUS] XHMUUYECKUX 2JIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONpeAeNnEHHOMY KJIACCY COEIUWHEHUW 1o (opmysaM, BUA XHUMHUYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COCIWHEHMU, THUIl KPUCTALIMYECKOU
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuonnueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh W XapaKTEpHU30BaTh
Tabnuunyto (opmy Ilepuoanueckoil cUCTEMbl XMUMHUYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynma)», Mansle u Oonblie NEPUONbI, COOTHOCHUTH
0003Ha4Y€HHUs, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabIuUIIe, C YHMCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sApa, oO0Ilee YHUCIO DJJIEKTPOHOB M paclpelesieHue HX 10
AJIEKTPOHHBIM CJIO0SIM), OOBSACHATH OOILIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEAUHEHUHN B Mpelesax MalblX NEPUOJOB U
IJIaBHBIX TOJTPYIIT C YYETOM CTPOEHUS UX AaTOMOB;

KJIaCCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKUE peakuuu (10 YMCIy U COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO M3MEHEHUIO CTENICHEW OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUUECKHE XUMHUYECKUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOATBEpPXAasi OINHUCAHUE
pUMEpPaMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINN;

COCTABJISITH YPAaBHEHUS AJIEKTPOJUTUYECKON JIHUCCOLUMALUU  KHCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3INYHBIX KIACCOB;
pacKpbiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHiA
MOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO OaiaHca STUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUS XWMUYECKHX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO [IOJII0 XHMHUYECKOTO 3JeMEHTa MO (opMysne COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHUIO
XUMHUYECKOM peaKIny;

cO0JII0/1aTh IPaBUJIA MOJIb30BAHUS XUMUYECKOU MOCYA0N U JIaOOpaTOPHBIM
o0OpyllOBaHUEM, a TakKe IpaBUia OOpallleHUs C BEIIECTBAMU B
COOTBETCTBHM C HWHCTPYKUMSMU TIO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHYECKHUX OTBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKIUH, TOATBEPK/IAIOIINE KaueCTBEHHBIA COCTAB Pa3TUYHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOIMI-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
AMMOHHUS W HMOHBI HM3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTIEPALIUN MBICIIUTEITLHOMN IEATETbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CIIEICTBEHHBIX CBA3E€M — JJI1 U3yYEHHUS] CBOMCTB BELLECTB U XUMHUYECKUX
peakiuii, eCTECTBEHHO-HAyYHbIe METOABl IIO3HAHUS — HaONIIO/ICHNE,
U3MEpEeHUe, MOACIIMPOBAHUE, SKCIIEPUMEHT (peaabHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosnuecTBo 4acon JJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB u (ungposbie)
Ne i/m Konrpoabusie IIpakruyeckue
TeM MPOTrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThbI padoThbI
pecypchbl
11 [IlepBOHAaYAIbHBIE XUMHYECKHE 99 1 5 bubmuoreka [JOK
' TIOHSITHSI https://m.edso0.ru/7f41837¢c
bubmoreka [IOK
1.2 K I 6 1
AEIOPOA. & OpertE https://m.edsoo.ru/7f41837c
bu6mmoreka IJOK
2.1 B 4 1
OAOPOA https://m.edsoo.ru/7f41837c
bubmoreka IIOK
2.2 Bopa. P 5 1 1
04, TaCTROpH https://m.edsoo.ru/7f41837c
53 KonndecTBeHHBIC OTHOIICHUS 4 bubmoreka IIOK
' B XUMUH https://m.edsoo.ru/7f41837¢c
54 Baxxneiiime Kiacchl 10 1 bu6mmoreka IJOK
' HEOPraHUYECKUX COEAMHEHHI https://m.edso0.ru/7f41837c
[leproauyeckuil 3aK0H U bubmuotexa [JOK
3.1 6 1
CTpOEHHE aToMa https://m.edsoo.ru/7f41837c
3. CtpoeHue BellecTBa. 4 bubmmoreka [JOK

XUMHAUYECKAS CBA3b.

https://m.edsoo.ru/7f41837¢c



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

bubmoreka [JOK

Hroro o pasaerty 15 https://m.edsoo.ru/7f41837¢c
Pe3epBHoE Bpems 4 Bubmmorexa [IOK

https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KJIACC

KoJsmm4yecTrBo yacos JIEKTPOHHbIE
HanmeHoBaHue pa3nesioB u ugposbie
Ne n/m pasi Konrpoabueie IIpakTnueckue (1icpp )
TeM MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
11 Knaccuduxanust XumMudeckux 6 1 bubmoreka [JOK
' peaKIuii https://m.edso0.ru/7f41a636
19 XUMHUYECKHUE PEAKIIUU B 5 bubnuotexa [JOK
' BOJIHBIX PacTBOPax https://m.edso0.ru/7f41a636
bu6mmoreka IJOK
L3 Fanoreirbt 0 1 1 https://m.edso0.ru/7f41a636
bubmoreka IIOK
. 1
21 Kuenopon it cepa 0 https://m.edso0.ru/7f41a636
bu6mmoreka IJOK
22 Asot it gocgop 8 https://m.edso0o.ru/7f41a636
bu6mmoreka IJOK
. i 1 1
23 ¥/ TIEPOL H KpeMHLif 10 https://m.edsoo.ru/7f41a636
bubmoreka IIOK
. 14 1 2
24 Meraet https://m.edso0.ru/7f41a636
[lepBoHavasibHbIE
b K
3.1 MpeACTaBICHUS 00 10 1 Homorexa O

OpPraHMYC€CKHX BCIICCTBAX

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



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

PesepBHOE Bpems

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

68



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

HOYPOYHOE INIVIAHUPOBAHUE

8 KIIACC
No Koau4yecTBo yacos DJIEKTPOHHbIE
- Hara undpoBbie
n/ Tema ypoka Becer  Konrtpouabnsl IIpakTuyecku
o . ¢ pagoTH: e padoTE! u3ydyeHusi oOpa3oBaTe/bHbIE
pecypchl
[TepBoHayanbHbIC
XUMHUYCCKUE TTOHSATHS.
[pemmer XHMHH. Bu6moreka IJOK
1 | Bemecrsannx cokictsa, 1 06.09.202  https://m.edsoo.ru/ff0d210
JI/O Nel: Paccmotpenue 3 c
BCILIECTB C Pa3IMYHBIMH =
bU3uICCKUMHU
CBOWCTBaMH.
Meroapl MO3HAHUS B butmoreka [JOK
2 XUMHH. 1 08.09.202  https://m.edsoo.ru/ff0d227
3 e
[Ipaktuueckas  pabota
Nel. 5 Hpuémbl butmoreka [JOK
3 | Ocsomacnoii pabote c| 4 1 13.09.202 https://m.edsoo.ru/ff0d23d
o0opynoBaHUEM u 3 c
BemiectBaMu. CTpoeHue =
TIJITAMCHH.
YucTteie BemecTBa | bubmoreka IIOK
4 CMECH. 1 15.09.202  https://m.edsoo.ru/ff0d26¢
3 a



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

JI /O Ne2: Pasznenenue
CMECH C  IIOMOIIbIO
Mar"ura.

[Ipaktuueckas padorta Ne Bu6moreka [IOK

2. Ouncrka  3arpss- 19.09.202  https://m.edsoo.ru/ff0d28c

HEHHOM OBapeHHOU

COJIU. 3 8

dusnueckue u

XUMUYECKUE  SIBJIICHUSI.

XHUMUYECKHUE PEAKIUU.

JI/O Ne3: Tlpumepst dus.

ABJIEHUNU  (pacTUpaHue

caxapa B CTYIIKE,

HarpeBaHWe CTEKSTHHOM bubmiorexa IIOK

TpyOKH). 22.09.202  https://m.edsoo.ru/ff0d2a6

JI/O Ned: TTpumepsl Xum. 3 c

ABJICHUM (TOpEHHUE CBEUH,

MPOKAJIMBAHUE MEIHOU

MIPOBOJIOKH,

B3aMOJIENCTBHE MIET0YHN

¢ ¢/, cepHOI KUCTOTHI C

XJIOPUJOM Oapus U T.J1.).

ATOMBI, MOJEKYJBl H bubmoreka IIOK

HOHBIL. 26.09.202  https://m.edsoo.ru/ff0d2be
3 8

Bemectna bu6mmoreka I{OK

MOJIEKYJISIPHOTO 1 29.09.202  https://m.edsoo.ru/ff0d2a6

3

c



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

HEMOJIEKYJIIPHOTO
CTPOCHHUSI.

HpOCTI)IG n  CJIOXKHBIC

BEIIECTBA. XUMHUYECKHUE Bu6mmotexa IJOK

9 :J)_IH/GC:)M?\II'EF;H.OSHEIKOMHGHI/IG 03.10.202  https://m.edsoo.ru/ff0d2d5
C 06p3.3HaMI/I IMPOCTBIX U 3 Q
CJIOXKXHBIX BCIICCTB.
3HaKku XUMHUYECKUX Bu6mmotexa IJOK

10 gf&i‘;‘;‘;mﬁ N 06.10.202  https://m.edsoo.ru/ff0d2ea
Macca. 3 £
3aKoH MOCTOSIHCTBA bu6amoreka I{OK

11 |cocraBa BeEIECTB 10.10.202  https://m.edsoo.ru/ff0d323

3 c

XuMHUECKHE (POPMYIIBI. bubmuoteka [JOK

12 | OTHOCUTENBHAA 13.10.202  https://m.edsoo.ru/ff0d350
MOJIEKYJIApHAs Macca. 3 Cc
MaccoBas JTOJIS bubmoreka IIOK

13 | XMMHYECKOTI0 3JIEMEHTA B 17.10.202  https://m.edsoo.ru/ff0d523
COEIMHEHHUH. 3 0
BanentHocTh
XUMHUYECKUX DIJIEMEHTOB. Bu6morexa IJOK

14 | Onpenenenue 20.10.202  https://m.edsoo.ru/ff0d37f
BAJICHTHOCTHU JOJICMCHTOB 3 a

o gopmysiaMm OUHAPHBIX
COCIMHEHUH.



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

CocraBliieHue
XUMUYICCKUX dbopmyn

bu6mmoreka IJOK

15 GuHapHEIX  cocnmeHii 24.10.202  https://m.edsoo.ru/ff0d3al
10 BAJICHTHOCTMU. 3 @
ATOMHO-MOJ’IGKYJIH]:’;HOG EHGHI/IOTCKa HOK
16 Zgig:;nm M:i‘;i 27.10.202  https://m.edsoo.ru/ff0d3b8
BCIIICCTB. 3 §
XUMHYECKUE YPABHEHUS. bubnuotexa [JOK
17 08.11.202  https://m.edsoo.ru/ff0d570
3 8
TI/IHBI XUMHYCCKHUX
peaKLnil.
JI/O Ne6: Paznoxenue Bubmiorexa [JOK
18 ;CeI;Bg?)F)O (MMI;?P?T(:;E‘TE‘ 10.11.202  https://m.edsoo.ru/ff0d3f3
JI/O No7: Peakmus 3 4
3aMEIICHUA MEOU
JKEIJIC30M
ITosTopenue u Bu6mmoteka [JOK
19 2?[(;?;1;::;%2& Teme 15.11.202  https://m.edsoo.ru/ff0d40c
XUMHYCCKHUC ITOHIATHI» 3 4
KontponbHas padota Nel Bu6morexa [JOK
20 2%6 AL Teme: 17.11.202  https://m.edsoo.ru/ff0d429
P 3 0

XUMHWYCCKUC ITOHATHUS).



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

Kucnopon, ero oo6mias

bu6mmoreka IJOK

21 ii?;;;ﬁgczﬂﬁgh pOI[eHaI; 22.11.202  https:/m.edsoo.ru/ff0d448
MOJTyYCHUE. 3 €
CBoiicTBa  KHCIIOPO/Ja.
Oxcunpl.  IlpumeHeHHME. Bu6mmorexa [JOK
22 Egggzgp“ Ij%lopofrjg‘? 24.11.202  https://m.edsoo.ru/ff0d461
O3HakoMJICHUE v 3 4
o0pasiaMu OKCHJIOB.
[Ipaktuueckas  pabota bubnuotexa [JOK
23 | Ne3. Iomyuenue u cBOii- 29.11.202  https://m.edsoo.ru/ff0d497
CTBa KHCIIOPOJA. 3 a
O30H. AunoTponus but6moreka [JOK
24 | Kucioponaa 01.12.202  https://m.edsoo.ru/ff0d479
3 0
Bo3nyx u ero cocras. butmoreka [JOK
25 06.12.202  https://m.edsoo.ru/ff0d4c4
3 a
Bonopoxn, ero obmas BbubGimoreka [JOK
26 z:ﬁ?epﬂgmmﬁpf;s;' 08.12.202  https://m.edsoo.ru/ff0d4ae
MOJTyYeHUE , 3 2
CBolicTBa ¥ MPUMEHEHUE Bubmoreka LIOK
27 ;‘;HOOPOM' NeO: 13.12.202  https:/m.edsoo.ru/ff0d4dd
o 3 0

BzaumoneiictBue



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

BOJIOPOJIa C  OKCHIOM
meu (1)

[Ipaktuueckas  pabota

Ne4. «ITonyuenue bubmmnorexa LOK
28 | Bogopona " 15.12.202  https://m.edsoo.ru/ff0d4dd
YICCIICOBaHNE ero 3 0
CBOMCTBY»
XUMHUYECKHUE CBOMCTBA U bu6mmoreka IJOK
29 | IPUMCHCHHUC BOBI. 20.12.202 = https://m.edsoo.ru/ff0d50d
3 2
Bona — pactBOpuTE®. bubmoreka [JOK
30 | PactBopsrl. 22.12.202  https://m.edsoo.ru/ff0d4dd
3 0
MaccoBasi jgois  pact- bubmoreka IIOK
31 | BOPCHHOTO BCIICCTRBA. 27.12.202 = https://m.edsoo.ru/ff0d4f4
3 2
Pemenne pacUYETHBIX
3a1au «Haxoxnenue
MaccoBOM JOJIN
PacCTBOPEHHOIO
BEIIECTBA B PACTBOPE. bubimoreka LIOK
32 | BeluuciieHue MAacChI 29.12.202  https://m.edsoo.ru/ff0d542
pPacTBOPEHHOTO 3 e
BEIICCTBA M BOJBI IS
IIPUTOTOBJICHHS

pacTBOpa OIpPEIEICHHON
KOHIECHTPAIIUI



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

[Ipaktuueckas  pabota
Nos. [IpuroroBnenue
pacTBOPOB  COJied  C

bubmoreka [JOK

33 . N 10.01.202  https://m.edsoo.ru/ff0d55a
OTMpE/IENIeHHOH MacCOBOH 4 0
JoJiek  pacTBOPEHHOTO =
BEIIICCTBA
[ToBTOpEHUE 151
0000IIeHe 110 TeMaMm bubmorexa IIOK

34 | «Kucnopom», 12.01.202 = https://m.edsoo.ru/ff0d570
«Bomopoy, «Bona. 4 8
PacTtBopsD». -
Komwmponvuas  paboma
M 2 no  memam bubmoreka [JOK

35 | «Kucnopooy, 17.01.202  https://m.edsoo.ru/ff0d587
«Booopooy, «Booa. 4 a
Pacmeopwviy.
Mous — eIUHULIA bu6mmoreka IJOK

36 | KOIMYECTBAa  BEIICCTBA. 19.01.202  https://m.edsoo.ru/ff0d59e
MonspHas macca. 4 2
Brruncnenus 15(0) bu6mmoreka IJOK

37 | XUMUYECKHM 24.01.202 = https://m.edsoo.ru/ff0d5b4
YpaBHEHUSIM. 4 0
3aKkoH ABorazapo. butmoreka [JOK

38 | MousipHblit 00beM ra3os. 26.01.202  https://m.edsoo.ru/ffod5eb

4

a



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

OtHOCuTENbHAs bubmoreka [JOK
39 | IVIOTHOCTb ra3os 31.01.202  https://m.edsoo.ru/ff0d634
4 2
OOBbeMHBIC  OTHOIICHUS bubmoreka [JOK
40 |Tra30oB TIpU XUMHUYCCKUX 02.02.202  https://m.edsoo.ru/ff0d664
pEeaKIMsIX 4 e
OKcuasl:
KJIacCUu(UKaIus,
HOMCHKIaTypa, but6moreka IJOK
41 | CBOMCTBA,  HIOJYHMCHHC, 07.02.202  https://m.edsoo.ru/ff0d664
npumenenue. JI/O Ne 10:
BzanmopeiicTBue 4 =
OCHOBHBIX OKCHIOB C
KHCJIOTaMHU.
I'mapokcumbl.
OCHOBAHUS: butmoreka [JOK
42 | xnmaccudukanus, 09.02.202 = https://m.edsoo.ru/ff0d67c
HOMEHKJIaTypa, 4 a
MOJTyICHUE.
XUMHYECKHE  CBOWCTBA
OCHOBaHMH.
JI/O Nell: CgoiicTBa
PACTBOPUMBIX " bubmmoreka [IOK
43 | HepacTBOPHUMBIX 14.02.202  https://m.edsoo.ru/ff0d67c
OCHOBAHUI. 4 a
JI/0 Nel2:
B3aumoneiicteue

IIeJI0YeN C KMCJIOTaMHU.



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

JI/0
BzaumoneiictBue
HEPaCTBOPUMBIX

Nel3:

OCHOBAHHUU C KUCIOTaMH.
JI/O Nel4: Pasnoxenue
rugpokcuaa  meau (1)

IIPY HarpeBaHUU

AM@doTepHbie OKCHABI U

THUAPOKCH/IBI.
/O 5 Nel5: bubmnoreka [JOK

44 | Baanmoericteue 16.02.202 - tos:/im edsoo.ru/ffodfee2
THPOKCHIA [MHKA C 4 o )
pacTBOpaMHM KHUCJIOT |
[IECI0YEH.
Kucnotsr: COCTaB,

bubmoreka IIOK

45 KHaCCHCI)HKaHHH, 21.02.202
HOMEHKJIATYpa, 4 https://m.edsoo.ru/ffOdfee2
MTOJTYYCHHUE KUCJTIOT.
XUMHUYECKHE  CBOMCTBa
;Ij(C)HOTN | 5 bubmotexa LIOK

46 °l6: Jleiictene 21.02.202  https:/m.eds00.ru/00ad94
KHUCJIOT Ha WHIUKATOPHI.
JI/O Nel7: OtHomeHHe 4 4
KHUCJIOT K METaJllaM.
Comu:  kmaccuuKanus, but6moreka [JOK

47 | HOMEHKJaTypa, CrocoOBbI 28.02.202  https://m.edsoo.ru/00ad9b
MTOJTYICHUS 4 7c



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

CsBoiicTBa cojien

bubmoreka [JOK

48 01.03.202 @ https://m.edsoo.ru/00ad9a5
4 0
I'enernueckas CBS3b Bu6miorexa [JOK
49 | MOAILY OCHOBHBIMU KITAC 06.03.202  https://m.edsoo.ru/00ad9ch
caMu He?pFaHI/I‘-IeCKI/IX 4 >
COETUHCHUI =
[IpakTnyeckass  pabota
Ne6. Pemienune skcnepu- Bu6mmorexa [TOK
50 |MCHTAIBHBIX 3ajatd o 06.03.202  https://m.edsoo.ru/00ad9el
TeMe «OCHOBHBIC KJIAaCChI
HEOPTaHUYECKUX 4 a
COECIMHEHUI»
[ToBTOpEHUE 51
0000IIeHne 1Mo  TeMe bubmoreka [TOK
51 | «Baxneiilumue  Kiacchel 13.03.202  https://m.edsoo.ru/00ad9ff
HEOPraHUYEeCKUX 4 a
COEIUHEHUI
Komwmponvuas  paboma
No3 no meme: bubmuoteka [JOK
52 «OcHosnble Kaccewl 15.03.202 https://m.edsoo.ru/OOada52
Heop2aHu4ecKux 4 c
COCOUHEHUILY.
Knaccuduxanust bubmmoreka [JOK
53 | XHMHYCCKUX 3JICMCHTOB. 20.03.202  https://m.edsoo.ru/00ada52

4

Cc



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

[lepuonnueckuii  3aKOH

bubmoreka [JOK

54 | . U. Menneneesa. 22.03.202  https://m.edsoo.ru/00ada34
4 2
[Tepuoanueckas Tabnuia bu6mmoreka IJOK
55 | XMMH4YE€CKHUX JJIEMECHTOB 03.04.202  https://m.edsoo.ru/00ada6b
4 c
Ctpoenue atoma. CocTaB but6moreka [JOK
56 |aToMHBIX sxep. Mso- 05.04.202  https://m.edso0.ru/00ada82
TOIIBI. 4 4
Pacnipeniencaue bubmmoreka IIOK
57 gﬁigigg:g:cmh& 1o 10.04.202  https://m.eds00.ru/00ada96
YPOBHSIM. 4 =
3nateHne Bubmorexa [[OK
58 glzgi?{i?:w;o;; ;Z(I;ZHHZ 12.04.202  https://m.edsoo.ru/00adaab
. 1. MenpaeneeBa 4 8
IloBTOpEHNME 51
0000IIIeEHNE 1[0 TEME:
[Tepunoanueckuii 3aKoH U bubmmoreka [IOK
59 | nepuommueckas cucrema 17.04.202  https://m.edsoo.ru/00adac3
XHUMHAYECKHUX DJIEMEHTOB 4 4

. WN. Menneneena.
CrpoeHue atoma.



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

DNEKTPOOTPUIIATENBHOC

bubmoreka [JOK

60 |Th XUMUYICCKUX 19.04.202  https://m.edsoo.ru/00adaab
DJICMCHTOB 4 §
KoBanentHas CBSI3b. bubmoreka [JOK
61 | Tlomspnas u HemossApHas 24.04.202  https://m.edsoo.ru/00adaab
KOBAJICHTHBIC CBs3U
4 9
HNonnas cBsi3b bu6mmoreka IJOK
62 26.04.202  https://m.edsoo.ru/00adae2
4 8
BanentHocTs U CTeEIeHb Buonuoreka I_[OK
63 gﬁ?gigigﬁﬂ ggﬁg:g; 15.05.202  https://m.edsoo.ru/00adb0
OKHCIJICHUA 2JICMCHTOB 4 7_6
OKuCIUTENBHO- butmoreka [JOK
64 | BOCCTAHOBUTEJIbHBIE 17.05.202  https://m.edsoo.ru/00adb0
peaKunn 4 76
TlosTopenue 1 bubmoreka LIOK
65 22‘;6131:;;: H‘;e TeMe: 22.05.202  https://m.edsoo.ru/00adb4
< p IICCTB. 4 86
NMHNYCCKasa CBA3b»
IIpenmer XAMUH.
ﬁ/egle;(ff? g MX CBOHCTBA. bu6imoreka [JOK
66 | aﬁiﬂiﬁiﬁ 22.05.202  https:/m.edsoo.ru/00adb3

(bH3UICCKUMHU
CBOMCTBaMH.



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

Metoasl TO3HAHUSA B bu6mmoreka IJOK
67 | XHUMHH. 1 24.05.202  https://m.edsoo.ru/00ad9ch
4 2
O6o06maronuii ypox bu6mmoreka IJOK
68 1 24.05.202  https://m.edsoo.ru/ff0d61c
4 6
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

CBOMCTBa

Ne KosnuecTtBo yacoB JJIeKTPOHHbIE HU(PPOBbIE
n/  Tema ypoka Becer  Kourpouabuel  IIpakrunyecku f:;:eﬂm oOpa3oBaTe/bHbIe
n 0 e padoTsbl e padoThI pecypcshl
[Tepnoanyeckuii 3aK0H
N eproptHeerad bu6mmorexa [JOK
1 cuctena AHM. 1 02.09.202  https://m.edsoo.ru/00adb59
anementoB . W
3 e
MengeneeBsa B CBETE
CTPOCHUSI aTOMOB
XUMHYECKass  CBSI3b. bu6mmoreka IJOK
2 CrpoeHue BemiecTna 1 08.09.202  https://m.edsoo.ru/00adb6b
3 6
OcCHOBHBIC KJIACCBI
HEOPTaHUYECKUX bubmmoreka [JOK
3 COCIMHEHUIA: UX 1 09.09.202  https://m.edsoo.ru/00adb7e
COCTaB, 3 2
KJ1accuukanus
OcHOBHBIC KJIACCBI BuGmiorexa LIOK
4 HEOop raHHq?CKHX 1 15.09.202  https://m.edsoo.ru/00adbac
COCIMHEHUN: ux 3 5



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

PacuéTrl o

5 XUMUYECKUM 16.09.202
YpaBHEHUSIM 3
OKucIuTeNnbHO- bubmmoreka [JOK
6 BOCCTAHOBUTEJIbHBIC 22.09.202  https://m.edsoo.ru/00adbcb
peaKInm. 3 0
Peakiuu coenunenus,
PasTIOMCHI, Bu6morexa LIOK
7 3AMCIICHIA 1 0OMeHa ¢ 23.09.202  https://m.edsoo.ru/00adbe9
TOYKH 3peHUs 3 .
OKHUCJICHUS U
BOCCTaHOBJICHHUS.
TennoBoit s dexT
XUMHUYECKUX PEAKIUU. bubmmoreka [JOK
8 DK30 - u 29.09.202  https://m.edsoo.ru/00adc28
SHIOTEPMUYECKUE 3 c
pEeaKIMH.
CxopocTb
XUMHUYECKUX PEaKIIHil. bubmmoreka [{IOK
9 [TepBoHavabHBIC 30.09.202  https://m.edsoo.ru/00adcad
MIpPE/ICTABIICHUS 0 3 e
KaTamse.
[IpakTuueckass pabota bubmmoreka [IOK
10 | Nel. N3zyuenue 06.10.202  https://m.edsoo.ru/00adcd6
BIIUSTHUS yCIIOBUM 3 8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68

IPOBEICHUSA
XUMHUYECKOW PpeakKiuu
Ha €€ CKOPOCTb.

O6patumbie u
HEOOpaTHMBbIC bubmmoreka [{OK
11  peakmuu. [lonsiTHE O 07.10.202  https://m.edsoo.ru/00add44
XUMHYECKOM 3 8
PAaBHOBECHH.
CymHocTh  mpolecca bu6mmoreka [JOK
12 3NeKTpOIUTUYCCKON 13.10.202  https://m.edsoo.ru/00add5d
JIUCCOLIHALIAH. 3 8
DIIEKTPOIUTHYECKAS bu6mmoreka [JOK
13  nmuccomumanus KHCIIOT, 14.10.202 https://m.edsoo.ru/00add8b
OCHOBaHMI U COJICH. 3 2
Cnabble W CHIIbHBIC BuGmiorexa LIOK
14 OTCRIPOTHIBL 20.10.202  https://m.edsoo.ru/00add9d
Crenenb 2 4
JTUCCOITAAIIHH.
Peakunmn HOHHOTO
oOMeHa M YCIIOBUS HX
15- HpOTeKaHI/IZ. JLO. Ne bubmmorexa LIOK
- 21.10.202  https://m.edsoo.ru/00addd1
16 1. Peaknmm oOmeHa 3 2

MEXKJy  pacTBOpaMu
AIEKTPOIUTOB



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

XUMHUYECKUE CBOUCTBA

OCHOBHBIX KJIACCOB
HEOPTaHUYECKHUX
COCIMHEHUA B CBETE
17- mpencraBieHHIA 00 97 10.202 bubmoteka [JOK
18  2IEKTPOIMTUYECKOM 3 o https://m.edsoo.ru/00addbfa
JTUCCOIINAITTT u
OKHUCITUTEIHHO-
BOCCTaHOBUTEIBHBIX
peaKImsIX.
I'upponus comen. bubmmoreka [JOK
19 28.10.202  https://m.edsoo.ru/00addec
3 0
[IpakTtuueckas pabdota
Ne2. Pemenue
AKCTIEPUMEHTAIIbHBIX
20 3az[aqp mo  Teme 00.11.20p ~ Promorexa LIOK
. https://m.edsoo.ru/00addfe2
«CBolicTBa  KHUCIIOT, 3
OCHOBaHUW U COJIEH
KaK DJICKTPOJIUTOBY.
Pacuérnl 1o
YpaBHEHUSIM XUM. bubmmoreka [JOK
21  peaxiii, €CIH OJTHO M3 10.11.202  https://m.edsoo.ru/00adel0
BEIIECTB JTaHO B 3 4

N30BITKE.



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

O0001IeHNE 51

CUCTEMaTH3aITI
3HAHUH TI0 TeMmam BuGmorexa LIOK
gp  Koaccupurauns 16.11.202  https://m.eds0o.ru/00ade34
XUMUYIECKUX 3 g
peakuuii» u -
«INEeKTPOTUTUIECKAS
JTUCCOIIHAITIS.
KoutponbHas pabota
Ne 1 mo Ttemam
«Knaccudukarus bubmmoreka [JOK
23 | XUMHYECKHX 17.11.202  https://m.edsoo.ru/00ade48
peaKImin 5 3 8
«DIEKTPOIUTHYECKAS
JTUCCOTTHAITHS).
Ob6mas
XapaKTEePUCTHKA
HEMETAJIJIOB.
Honoxere bubmmoreka [JOK
pq  TOIOTCHOB . y 23.11.202  https://m.edsoo.ru/00ade64
MEePUOINIECKON 3 3

TaOJIUIlE W CTPOCHHE
nx atoMoB. CBONCTBA,
MOJTydeHUE u
MIpUMEHEHNE



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

rajoreHoB. Xumop. JL
O. No 2. 3HaKOMCTBO ¢

oOpazamu
MPUPOTHBIX
COCIMHEHUN
HEMETaJJIOB
(xmopunamu,
cynbpuaamu
cynbdaramu,
HUTpaTaMHu)
XII0pOBOJIOPOI: bubmmoreka [JOK
25  momy4yeHHe U 24.11.202  https://m.edsoo.ru/00ade64
CBOIiCTBA. 3 a
ConsHas kucnoTa u eé
COJIH. JLO. Ne 3. bu6moreka [JOK
26  KauecTBeHHas 01.12.202  https://m.edsoo.ru/00ade80
peakuuss Ha XJIOpUI- 3 2
HMOH
[IpakTtuueckass pabota
Ne3. Monyuene bubmmoreka [{IOK
27 . 02.12.202  https://m.edsoo.ru/00adea2
COJITHOM KHUCJIOTHI U 3 g
H3y4EeHUE €€ CBOUCTB. -
ITonoxxenue bu6moreka IJOK
28  Kkucimopoga W Cephl B 08.12.202  https://m.edsoo.ru/00adec8
MEePUOINYECKOMN 3 a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

CUCTEME XHMHYECKUX
AJIIEMEHTOB, CTPOCHHUE
ux atomoB. Cepa.

CepoBoaopoj. bu6mmoreka [JOK
29  Cynbdunsl. 09.12.202  https://m.edsoo.ru/00adec8
3 a
Oxcung  cepur  (1V). bu6mmoreka [JOK
30  CepHuctas Kucjiaora u 15.12.202  https://m.edsoo.ru/00adeea
e€ con. 3 6
Oxcun  ceper  (VI).
CepHast kucnora u eé
comu. J1.O. Ne 4
— HEKOTOpPbIE  XHM. bubmmoreka [JOK
31  cBoiicTBa CEpHO 16.12.202  https://m.edsoo.ru/00adf00
KHUCJIOTHI; 3 4
- KaueCTBCHHAS
peakius Ha cyibdar-
WOH
OKI/{CHI/ITGHBHBIG Bu6morexa [[OK
gp  CroneTd . 22.12.202  https://m.eds00.ru/00adf18
KOHI_ICIU{TpI/IpOBaHHOI/I 3 0
CEPHON KHUCIIOTHI.
[IpakTuueckass pabota bubmmoreka [IOK
33 Ne4. Pemenue 23.12.202  https://m.edso00.ru/00adf30
AKCIIEPUMEHTAIIbHBIX 3 6



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

3a1a4y 1o TEME
«Kucnopon u cepay.

34

35

36

37

38

ITomoxxenue asora u
docdopa B
MEPUOANYECKOU
CHCTEME XHMHYCCKHX
3JIEMEHTOB, CTPOCHUE
X aToMoOB. AB3OT:
CBOMCTBA u
MIPUMEHECHHUE.

AMmuak. ®Ouzndeckue
u XUMUYCCKHUE
ceorictBa. llomydyenue
Y IPUMEHEHHUE.

[IpakTuueckass pabota
Nos. [Tonyuenue
aMMHaKa M HM3y4YeHUE
€ro CBOMCTB.

Comm ammonus. JI. O.

Neo 5. Pacmnio3naBanue
KAaTHOHOB aMMOHMS.

Pemienne 3amau  Ha
oTpeiesICHHE

MaccoBoil (0OBEMHOIN)
JTOJIH BBIXOJ1a

29.12.202
3

12.01.202
4

13.01.202
4

19.01.202
4

20.01.202
4

bu6moreka IIOK
https://m.edsoo.ru/00adf51
8

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

bu6moreka IJOK
https://m.edsoo.ru/00adfc20

bu6moreka IJOK
https://m.edsoo.ru/00adfd9c

bu6moreka IJOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

IPOJYKTa PEAKIHU OT
TEOPETHYECKH
BO3MOKHOTO

A30THas KHUCJIOTA.

bubmmoreka [JOK

39 26.01.202  https://m.edsoo.ru/00ae006
4 c
Conn a30THOM bu6mmoreka [JOK
40  KuCIOTBL.  ABOTHBIE 27.01.202  https://m.edsoo.ru/00ae027
yI00peHus. 4 e
®docdop. Amnorponus bubmmorexa [JOK
41 dochopa.  CoiicTpa 02.02.202  https:/m.edsoo.ru/00ae054
docdopa. 4 e
Oxcun dochopa (V).
®docdopHast KUCIoTa U
e€ comu. dochopHbie bu6moreka [JOK
42  ynoopenus. JI. O. Ne 03.02.202  https://m.edso0o.ru/00ae080
6. 3HAKOMCTBO ¢ 4 a
MHUHEPaIbHBIMH
yA0OpeHUsIMHU
[Tomoxenune yriepona
u KpEMHUS B
MEPUOIUIYECKOU bu6mmoreka [JOK
43 CHCTEME XUMMYECKUX 29'02'202 https://m.edso0.ru/00ae0bf2

AJIEMEHTOB, CTPOCHHUE
HUX aTOMOB. YTJIEPO/I.



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

YrapHsblii ras,

CBOMCTBA, bu6moreka IJOK
44  pU3NOIOTHUECKOE 10.02.202  https://m.edsoo.ru/00ae0el
JICHCTBHUC Ha 4 8
OpTaHu3M.
Yriexkucabii ras.
YronpbHas KucioTa |
e€¢ comu. Kpyrosopor bu6mmorexa [JOK
45  yrmepoma B TIpUpOJE. 16.02.202  https://m.edsoo0.ru/00ae103
JL. 0. No 7. 4 e
Pacnio3naBanue
KapOOHAT - HOHOB.
[IpakTruueckass pabota
Nob6. [Tonyuenue
okcuaa yriepoaa (1V) bu6moteka [JOK
46 W  wW3yueHHE  €ro 17.02.202  https://m.edsoo.ru/00ae115
CBOIICTB. 4 6
Pacno3naBanue
KapOOHATOB.
Kpemuuit 51 ero
g:f;;;f;i bubarorexa [JOK
47 24.02.202  https://m.edso0o.ru/00ael115
NPOMBINUIEHHOCTD. JI. 4 5

O. Ne 8. Ilpupoausie
CUJIUKATBI



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Pemienne 3amau  Ha
BBIYMCIICHUE  MAaCChl
uinm 00bEMa MPOyKTa
PEaKIMU MO U3BECTHOU

bubmmoreka [JOK

48 . 01.03.202  https://m.edsoo.ru/00ael27
Macce Wi O00BEMY 4 g
MCXOJHOI'0 BEIIECTBA,
COJIEpPIKaIIeTo
IIPUMECH
O06o061eHne u bu6anoreka IIOK

49  cucremMaruszanys 110 02.03.202 https://m.edsoo.ru/00ael14b
teMe «HeMeTamb 4 2
KoutponbHas pabota bubmorexa [JOK

50 N2 110 TeMe 09.03.202  https://m.edsoo.ru/00ael4b
«HemeTamibi». 4 2
OOmas
XapaKTEePUCTHKA
METAaJIOB.
Puzurieckie Bu6mmorexa LOK

51 CPoMeTEd. Cruaset 15.03.202  https://m.edsoo.ru/00ael5e
metamioB. JI. O. Ne 9. 4 3

3HaKOMCTBO c
oOpa3laMu METaJIOB
U craBoB (paboTa ¢
KOJUICKIUSIMU )



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

Haxoxnenue

METAJUIOB B IPUPOAE U
o01IMe CrocoObl  HMX
nonyueHus. [lonstue o

bu6moreka IIOK

52 wmeramnyprun. JI. O. 16.03.202  https://m.edsoo.ru/00ae15e
Ne 10. BriTecHeHue 4 8
OJTHOTO MeTajlia
JIpyTUM U3 PpacTBOpa
COJIN
XHUMHYECKHE CBOMCTBA
METaJIJIOB.
53  DIEeKTPOXUMHYECKUM 22.03.202 buommorexa LHOK
. https://m.edsoo.ru/00ae3f50
pan HaIpsKEHUN 4
METAaJIOB.
[IlenouyHbIE METAILIBI. bu6moreka [JOK
54 05.04.202  https://m.edsoo.ru/00ae188
4 6
Maruui.
[IlemouHO3EeMENBHBIE bubmoreka [JOK
55  meramisl. JKecTkocTh 06.04.202  https://m.edsoo.ru/00aelae
BOIBI M CIIOCOOBI €é 4 8
YCTpaHEHHUS.
AIFOMUHU. bu6moreka IJOK
56  Haxoxmenue B 12.04.202  https://m.edsoo.ru/00aelc6
npupose.  CBolicTBa 4 4



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

amomuuug. JI. O. Ne
11. 3npakomMcTBO ¢
COCIMHEHUSIMHU
ATIOMUHUS

Kenezo. Haxoxnenue

bubmmoreka [JOK

57 B mpupone. CroiicTBa 13.04.202  https://m.edsoo.ru/00aelc6
KeJiesa. 4 4
CoenuHeHHs Keliesa. Bu6miorexa [JOK

g . O N 12 19.04.202  https://m.edsoo.ru/00ae1d8
3HAKOMCTBO C PyJaMHU A 6
Kesesa °
[IpakTruueckass pabota
Ne7. Pemerne Bu6morexa LIOK

5g N CHCPHMCHTAIBHDIX 20.04.202  https://m.edsoo.ru/00ae35e
3a/1a4 10 TEME 4 5
«MeTaisl u 1504 -
COETUHEHUS .
O0600menne "
CUCTEMATU3alus 0 bubmoreka [JOK

60 TEME «O0mue 26'04'202 https://m.edso00.ru/00ae3f50
CBOICTBA METAJIJIOBY
KontponbHass pabota bubmotexa [JOK

61  Ne3 mo teme «OOrmIHe 27.04.202  https://m.edsoo.ru/00ae3de
CBOMCTBa METAJIJIOB) 4 8



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

OpFaHI/I‘-IGCKaSI XUMUL.

bubmmoreka [JOK

62 04.05.202  https://m.edsoo.ru/00ael75
4 0
Yraesonopoasi. JI. O.
Ne 13. 3HakoMCTBO C
63 | yrmém He(ThIO 11.05.202 bubmorexa LOK
’ ’ https://m.edso0o.ru/00ae3f50
MIPOAYKTaMU 4
nepepadoTKu
Kucnopoaconep:xariu
e OpraHUYECKue
COCIMHEHUSA: CIIUPTHI, bubmoteka IIOK
o4 KapOOHOBBIE KUCIIOTEI, 11'05'202 https://m.edso00.ru/00ae3f50
CJIOKHBIE 3¢upBhl,
YKUPBI, YTIICBOJIBI.
AMUHOKHUCJIIOTHI. Br6morexa LIOK
65 | bemxi. 17'05'202 https://m.edso0.ru/00ae3f50
[Tonumepsr. bubmmoreka [JOK
66 17.05.202  https://m.edsoo.ru/00ae427
4 0
Hrorosas bu6moreka IJOK
67  xoHTpolbHas paboTa 18.05.202  https://m.edsoo.ru/00ae427
Ne 4, 4 0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

O6o0mmaroiuit ypok

bubmmoreka [JOK

68 1 18.05.202  https://m.edsoo.ru/00ae0d0
4 a
OBIIEE KOJIMYECTBO
YACOB I1O0 68

[TPOI'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Xumus, 8 knacc/ Pyasuruc I'.E., ®enpaman @.I., AknimoHepHOEe 00111€CTBO
«M3marensctBo «IIpocBemenue»
2. Xumwus, 9 xnacce/ Pymsutuc I'.E., ®enpaman @.I°., AknroHepHOE 00IIECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. TTocobue «IIporpamma 0CHOBHOTO 0OIIIeTO 0Opa3oBaHus MO0 XUMHUH. §—9
kiaccel. ABTophl O. C. IN'abpuensH, A. B. Kyniora - M.: JIpoda, 2013

2. Xumus. 9 kiacc: yueOHUK 11 o01ieodpazoBaTenbHbiX yupexaeHu /O.C.
[Mabpuenss.- M.: [Ipoda, 2014.- 319 c.: u.

3. I'abpuensu O.C., Bockob6oitnukosa H.I1., SAmrykoBa A.B. «HactonpHas kaura
YUYUTENSA XUMUH, 9 Kace», meToaundeckoe mocoodue. M., [Ipoda, 2009 r.

4. T'abpuensn, O. C. Xumus. 9 kiacc: KOHTPOJIbHBIE U TPOBEPOUHBIC PAOOTHI K
yueonuky O.C. I'aGpuensina « Xumus» — M.: IIpoda, 2007 r.

5. I'abpuensn O. C., CnaakoB C.A., Xumus. 9 knacc: pabouas TeTpaab K
yueonuky O. C. I'abpuensna — M.: Jlpoda, 2013.-221c.

6. l'opxosenko M.IO. Iloypounslie pa3padotku no xumuu K yueouuky O.C.
["abpuensHa, M. «Bako», 2008 r. — 368c.

7. Psa6oB, M. A. Tectsl o xumun k yueonuky O. C. ['abpuensna «Xumus.



9xnacc » — M.: «Ok3amen», 2010 r.

8. I'abpuensn O.C., Pynos H.H., TomcynoB B.1. Xumuueckuit 5KkCriepuMeHT B
mkoje. 9 kinacc. M., Jlpoda, 2005 r.

9. I'abpuensu O.C., Amykosa A.B., Pabouas terpaas 9 k. O.C. 'aGpuensn
«Xumus, 9 kimace». M., lpoda, 2011 r.

10. Hyxkaiino A.Jl. «TemMatuueckue Urpsl O XUMHUW», METOJIMYECKOE TOCOOME
s yuurens, Mocksa, 2004r.

11 . «Xumus. 9 kimace». [loypounsie miansl o yueonuky O.C. ['abpuensna.

coctaButenb B.I'.Jlenncoa, Bonarorpan, 2009r.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
UHTEPHET

1. «kEqunas xomnekius Hudposeix OOpazoBaTenbHbix PecypcoB» (Habop

1 poBeIX pecypcos k yuebuukam O.C. I'abpuensua) (http://school-
collection.edu.ru/).

2. http://him.1september.ru/index.php — xxypHan « Xumusi».

3. http://him.1september.ru/urok/- Matepuaisi k ypoky. Bce paboThl, Ha OCHOBE
KOTOPBIX CO3/IaH CalT, OBLIIN OITyOJIMKOBAHBI B KypHaJIe « XUMUsD». ABTOpaMHU
caifta mpojenana 6oJbinas padboTa Mo CHCTEeMaTU3UPOBAHHIO TA3€THBIX CTaTeH ¢
Y4ETOM IIKOJIBLHOM yueOHOM mporpaMmebl 1o npeamery "Xumus".

4, www.edios.ru — Digoc — eHTp JUCTAHIIMOHHOTO 00pa30BaHUs

5. www.km.ru/education - ygeOHbIe MaTepHalbl U CIIOBapH Ha caiite «Kupwint u



Medonamii»

6. http://djvu-inf.narod.ru/ - snekrponnas 6udIMOTEKA

7. http://olimp.distant.ru/ - qgucTaHIMOHHAS OJMMIIHA/IA IIIKOJLHUKOB, 3aaHMs 1
OTBETHL.

8. http://lwww.alhimik.ru - mone3nsie coBeTsl, 3)()EKTHBIEC OMBITH, XUMHUYECKUE
HOBOCTH, BUPTYaJIbHBIN PEIICTHTOP.

9. http://www.alleng.ru/edu/chem6.htm - onmumnuagel Mo XMMHUH, 3a4a9K U
3aJJaHus OJMMIIMAJ 110 XUMHUH Pa3IHYHbIX JI€T (C OTBETaMHU U PEIICHUSIMH, U 0e3
OTBETOB).

10. http://www.chem.msu.su/rus/olimp - 3aga4u XUMHYECKUX OJIUMITHAL.
MexnyHapoaHble OJIMMIINAIbI, MEeHAEIeeBCKas OMMITNAaAa, XUMHUKO-
MaTeMaTHYeCKHe OJMMITHAIbI, BcepoccuiicKue oMMITHa bl IIKOIb-HUKOB I10
xumun. Matepuansl 1997-2004r. B 607bIIMHCTBE CIy4YaeB 3aJJaHUsI C
peleHUIMH, Kak paBuio, popmara pdf, He 3a0yapTe MoCcTaBUTH cebe JIF000H
Acrobat Reader.

11. tasks.ceemat.ru - kHura-3agavHUK, TC MOYKHO HAWTH 3aJaHHS C PA3IMYHBIX
OJIMMITHA U TYPHHUPOB IIKOJIb-HUKOB 10 XUMHUH. [|JIs IIKOJIbHUKOB U YYHUTENICH,

3aHUMArOIIXCs HOI[I‘OTOBKOﬁ IIKOJBHHUKOB K OJIUMIIHagdaM






