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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOTpaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepalnbHOl pabdoueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPENogaBaHus y4eOHOro nmpeamMera « XuMushy
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit @enepanuu.

JlanHasi mporpamMma peajau3yeTrcss C y4eTOoM MaTepHaIbHO-TEXHUYECKOU
0a3bl I1IEHTpa €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HampaBJIeHHOCTEH
«Touka pocray.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpareruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABJIMBAET o0s3aTeNnbHOe MIPEAMETHOE CoJIepKaHue,
NpeayCMaTPUBAET pacCOpe/ICIiCHHEe €ro Mo KjiaccaM M CTPYKTYpUPOBAHHUE I10
pasnenaM M TeMaM MPOTrpaMMbl IO XHMHUH, OINpEIeseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTePUCTUKHU COJICpKaHMS, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHUM C  Y4E€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  Y4eOHOro Tmpolecca, BO3PACTHBIX
ocoOeHHOCTEW O00ydYaronmuxcs, OmNpelnensieT BO3MOXKHOCTUH —MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMHUHU Ha YPOBHE IeJiel U3y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XHUMHUHU CIY>)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrparoT (QopMUpYEMble XHMHUEWH MPEICTABICHUS O B3aUMOIPEBPAIIECHUIX
SHEPTrUU M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, SHEPIETHUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupOBaHUS KyIbTYphI TUYHOCTH, €€ 001Iel 1 (GYHKIIMOHATHHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEU
OOyJarOmMXCs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW JIeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEJIHEBHOM KM3HU, TaK U B TPOPECCUOHAIBHON JEeATEeIbHOCTH;



3HAKOMHUT CO CHEHU(PUKONW HAYYHOTO MBIIUIEHUS, 3aKJIaJIbIBAET OCHOBBI
LIEJI0CTHOTO B3TJIs1a HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yYarOIINXCS;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTI'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUECKOE
oOpa3zoBaHue 00YUYaOIINXCS.

JlanHble HampaBieHUss B OOYyUYEHHU XUMHUU O0ECNeurBaIOTCS Ccreuu(UKo
colepkaHusl ~ y4eOHOro  MpeameTa, KOTOpbIM  SBIAETCA  IEeAaroruyecku
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHH Ha ONPENeIEHHOM JTare eé
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIero o0pa3oBaHHsl OPUEHTUPOBAH HA
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYATIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHHU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU C(POpMUpOBaHA Ha OCHOBE
CUCTEMHOro monaxona Kk e€ uzydeHuto. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO MPHUHIUITY
MOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETHUECKUX IPEACTaBICHUM
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XHUMUHU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOU CBSI3U;

— TpeacTaBiICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMKM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJTYYE€HHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJAHOTO
YPOBHA K JpPYyroMy, BBINONHIS (GYHKIMM OOBICHEHHS W TPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KApTUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM TO3HaHMs B Hayke. VM3yueHue XMMHUU MPOUCXOAMUT C MPUBICUCHHEM
3HAHUW U3 paHee H3YUYEHHBIX YYEOHBIX MpeAMeToB: «OKpyX alomuil MUp,
«buonorus. 5-7 knacce» U «Pu3nka. 7 Kiacey.

[Ipy wW3yueHWM XWUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMUYECKOW HAYKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeNIbHOCTU YEJIOBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.



3amaya y4eOHOro mnpeaMera COCTOMT B (DOPMUPOBAHUM CUCTEMBI XMMHYECKHX
3HAHUN — BaXKHEUIIUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJOKEHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, fA3blKa HayKH, B
NpUOOIIEHUN K HAyYHBIM METOJaM T[O3HAHUSA TMPU HM3YYEHUU BEUIECTB U
XUMUYECKUX peaKiuid, B (GOPMUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHHUHN U
WX TPUMEHEHUH B YYEOHO-MO3HABATEIBHOM H y4eOHO-HCCIIENOBATEIBCKON
NeSATeIbHOCTH, OCBOCHUHM TNpaBWi Oe30macHOro oOpallleHHus ¢ BelecTBaMu B
MOBCETHEBHOM KU3HM.

[Ipu u3ydyeHUM XUMUMU Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHMs BaXKHOE
3HA4YCHHUE TPUOOPETN TaKHe IENIH, KaK:

— (QopMHpOBaHHE WHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0oOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY NPUHSTHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOyYEHHsT Ha  CHCTEMaTUYeCKoe TMPHOOIIECHUE
0o0y4Yaromuxcs K CaMOCTOSITEIbHOM TI03HABATEIILHON JEATEIbHOCTH, HAyYHBIM
MeToJaM TMO3HaHUs, (POPMUPYIOIIUM MOTHBALMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU,

— o0ecrieueHue yCIOBUM, CITIOCOOCTBYIOITUX MPUOOPETEHUIO 00yJarOIITUMUCS
OTbITAa Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHUS W CAMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3JINYHBIX BUJOB AEATEIbHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTeCTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YyMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPY’KaIOUIEro MUpa, MCIHOJIb3ysl 3HAHUS W OIbIT, MOJYYEHHBIE MPU H3YYEHUH
XUMHUHM, TPUMEHATh HMX TMpPH PEHICHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU W
TPYZAOBOU AEATEIBHOCTH;

— ¢opMmupoBaHuE Yy OOy4YalOImUXCS TYMAaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUS [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOTO TOBEJEHUSI B OBITY W TPYJOBOM JEATEIBHOCTH B IEJAX
COXPaHEHHMs CBOETO 3J0POBbs M OKPY’KAIOLIEH TPUPOTHON CPEIBI;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQUis M HAMPABICHHOCTH JATbHEHUIIETO
o0yJeHUSI.

OO0miee YuCIO dYacoB, OTBEACHHBIX IS HW3Y4YCHUS XHMHH HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabLHbIE XUMHUYECKHE TOHATHUS

[Ipenmer xumuun. Posb XMMuK B KU3HU YeJIOBEKA. XMMUSA B CUCTEME HaAYK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE OdJeMeHThl. CHUMBOJIBI XHUMHUYECKHUX
31neMeHTOB. [IpocThie U ClIOXKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA CcocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHOocHuTENbHAS MOJEKYJIsIpHAs Macca. MaccoBas J0Ji1 XMMHUUYECKOIO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmyiiam
XUMUYECKUX COCTUHCHUM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKass peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHUYECKUX PEaKINi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PY/I0BaHUEM, U3YyUYEHUE U OINKCAHUE
(GU3MYECKUX CBOMCTB O0O0pa3llOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTHUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMCaHWE MNPU3HAKOB MPOTEKAHUS XMMHUECKUX peakluuil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapwsi, pa3loKeHHE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAaHUE  PEe3yJbTAaTOB  MPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJIEIIE MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3agyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JI€MEHT U MpPOCTOe
BellecTBo. HaxokneHue kucimopojga B mpupoje, (U3MYECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHUs KUCIOpoJa B Ja0OpaTopuu U MOPOMBIIUIEHHOCTH. KpyrosopoT
KHciopozaa B mpupoe. O30H — auIoTponHas MoAU(PUKALMS KUCIOPOIa.

TernoBoit 3PQGEeKT XUMUYECKON peaKkuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U DSHAOTEPMUYECKUE peaKUWH. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, yCWICHHE apHUKOBOTro 3¢ (deKra, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocrtoe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUeckue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyuyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XUMHUYECKUM YpaBHEHUSIM.

Odusznyeckue CcBoMcTBAa BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHenunit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytonie  (OCHOBHBbIC, KHCJOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne oKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WHIENOYM W HEPACTBOPUMbIE
ocHoBaHusA. HomeHkiatypa ocHoBaHuU. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kucinor. dusndeckue u
XUMHUUYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, NOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM H YCIOBUS BO3HHMKHOBEHUS U
MpeKpamennss ropenus (mokapa), O3HAKOMJICHHE C o00pa3laMyd OKCHUIOB H
OMMCAHWE WX CBOWCTB, IOJY4YEHUE, COOMpaHHWE, pACIO3HABAHWE W W3yYCHHE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeircTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYEeCTBOM | MOIIb, WCCJIEIOBAHHE OCOOCHHOCTEH PACTBOPECHHSI BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO, TNPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJLUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIAECOMATEPHUAJIOB),



uccieoBaHue OoOpas3llOB HEOPraHMYECKHX BEIIECTB PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIMKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMHu, PEaKUUid HEUTpaau3aluu, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPA COJM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/lad 1o TeMe «BakHellne KiIacChl HEOPraHMYEeCKHUX
COCIMHECHUIN.

IHepuonnuecknin 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
ieMenToB JI. U. MenpgeneeBa. CtpoeHne aTomMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTETBLHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX HJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJJIEMEHTOB (ILEJOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX IIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOIHAs  (QOpMBI
[Tepuonnueckoit cucrtembl XuMuyeckux 3neMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DPU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB NEepuoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYyIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3axkoHa u [leproanueckor CUCTEMbl XMMUYECKHUX
BJIEMEHTOB [JI1 Pa3BUTHsA Hayku W npaktuku. [[. 1. MeHneneeB — yd€HbIN H
rpaXkIaHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemnwie ceéa3u



Peanuzamusa MeXnpeaMeTHBIX CBS3€HM MPU H3YYEHUM XUMUHM B 8 Kiacce
OCYILIECTBIISIETCS 4YE€pe3 HCMOJIb30BAaHUE KaK OOIIUX €eCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO6mue ecTecTBEHHO--HAYUHbIE TIOHSTUS: HAy4YHBIH (PakT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOIIUBO, BOJAHBIE PECYPCHI.

9 KITIACC

BemecTBO M XMMHUYECKAsl peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TMEPBBIX TPEX TMEPUONOB, KaJMs, KaJbLHUs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHYECKOM CBSI3U. THIBI KPUCTAIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K pAa3IM4YHbIM KJlaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukarms XuMU4ecKuX peakiiuii Mo pa3IndHbIM MpU3HaKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEaKIMH BEHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETICHEN OKWCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMudeckoil peaknuu. [loHstrne 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M Te€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [loHsTne 0 xumuueckom paBHoBecun. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHYECKOW pPEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEITIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuueckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS peaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUECKOU
nucconanuu. KadecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura U anmasa), CIOXKHBIX BEIECTB
(xJopua HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IMYHBIX (PAKTOPOB, HCCIETOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJe
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  PEAKIMA  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUi
(ropeHue, peakiMM pasioKEeHHs, COCIUHEHUs), pacllO3HaABaHNUE HEOPraHMYEeCKUX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX PEAKIMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTansbl 1 UX coelMHEHUS

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puandyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  Xjopa
(B3auMoOZEICTBUE € METAJJIaMH, HEMETa/lIaMH, IlejioyamMu). XJIOPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, IMOJyYeHHE, NpuUMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHW3M YeJIOBEKa. BakHehmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okuciieHus. CTpoeHue W (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMUYecKue cBoucTBa cepbl. CepoBOOpOa, CTpoeHUE, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHIBI CEephbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwuciora, (uU3HUecCKHe © XHMHYCCKHE CBOWMCTBAa (00mME Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
Jexanue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJyYEeHHsS] CEPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUCAOTHI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCOUHEHHM B TpUPOJe. XHUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTETIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
¢uznueckre U XuMHueckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMUakK, €ro
dbu3nYecKre U XUMUUYECKUE CBOMCTBA, MoJydeHue u npuMmeHenue. Coiam aMMOHMS,
ux (pusznueckue U XMMUYECKUE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBl aMMOHMs. A30THasg KHCIIOTa, €€ TOoJydeHue, pU3NYecKrue U XUMHUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Ucnonp3oBanne HUTpATOB H COJEH aMMOHHUS B KadyeCTBE MHUHEPATbHBIX
ynoopennii. XMMUYeCKOe 3arpsi3HeHUE OKPYXKalolel cpefibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MO4YBbl M Boao&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GUMUECKUE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciora, Gu3NIeCKue U XUMUIECKUE CBOMCTBA,
nonydyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapaktepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJICHUS.  YTJIepoi,  aJuIOTPOIHBIE
Moau(UKALMK, PACHPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XUMHUYECKHE
cBoiicTBa. Ancop6Ouusi. Kpyrosopot yriepona B npupoge. OKcuibl yriaepojaa, ux
dusznueckre M XUMHUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJly4eHHe W TpUMEHEHHe. DKOJIOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a r100aNbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuUcaoTa U €€ coM, nX (PU3NUEeCKue U XUMHYECKHUE CBOMCTRBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriepozaa (MeTaH, 3TaH, 3TUJICH, alleTUICH, 3TaHOJ, TJIUIEPUH, YKCYyCHasl KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OCH3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OENKaX, YriIeBOJaX — U UX
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usmyeckue M XHMHYECKHE CBOMCTBA, TMOJYYEHHUE U
npumeHenne. CoenuHeHHWss KpeMmHHs B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) n kpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHellne CTpOUTEIbHbIE MaTepHalibl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobineMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B OBCEIHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUYECKHE CBOMCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHE ¢ oOpaslaMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  CcOeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE Tpoliecca OOyTJIMBaHUs caxapa MoJ JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyUYCHHE XUMUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Ccyibdar-
WOH W HaOJIOJIeHHE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpasiaMu a30THbIX U (HOCHOPHBIX YAOOpPEHUH, MoIydeHHeE,
coOupaHune, pacro3HaBaHWE ¥ U3YyUYCHHE CBOWCTB aMMHuaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U Pocdar-uoH U U3ydeHHE MPU3HAKOB
WX TMPOTEKAHUS, B3aUMOJICCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YEHUE MoJeNen
KPUCTANTMYECKUX PEmETOK ainMasza, rpadura, ¢ylsiepeHa, O03HAKOMIIEHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOIMCTBOM MPOTUBOTa3a, MojJyyeHue, COOMpaHue, paclio3HaBaHHE U HU3YUYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W W3YYEHHE TNPHU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHbBIX
3a71a4 o TeMe «BaxkaelIe HeMeTauIbl ¥ UX COSTUHEHUS) .

MeTauiibl M X COeITMHEHUS

OO0mrast xapaKTepUCTHKAa XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux isiemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainueckasl CBA3b U
METAJUIMYECKas]  KpUCTAIMYECKass  pem€rka.  ONEKTPOXUMHUYECKUM  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne ' XUMUYECKHEe CBOMCTBAa MeTauioB. OO01ue
crocoObl ToyyeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilesmounble MeTauibl: MoOJOKeHUE B [leprnoanyeckoil cucteMe XMMUYECKUX
snementoB JI. M. MenaeneeBa, CTpO€HUE MX AaTOMOB, HaXOXJIEHUE B MPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanwus). OKCuasl u



TUAPOKCHABI HATpusi W Kanus. [IpumMeHeHue MIeNOYHBIX METaUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux siaemeHToB [I. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmume coequHeHHs] KalblMs (OKCUI, THUAPOKCHUI, COJIH).
XKéctkocTh BOABI U CLIOCOOBI €€ yCTpaHEHHUSI.

AJIIOMUHMH: TIOJIO)KEeHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AM(OTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
N. MenneneeBa, CTpOEHHUE aToMa, HaXOoXJeHWE B npupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUS, KajblWs, aJFOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIMBAHHUS
IUITAMEHW WMOHAMM HATpusA, Kajausg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 MO0 TeMe «BakHeilne
METaJUIBI U KX COCTUHEHHUS.

XuMHS U OKPY:KaWIIas cpeaa

BemectBa m Marepualibl B MOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarollel cpeabl (MpeaenbHas I0MyCcTUMAas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuun B pemieHun 3KOJIOTMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemnnie ceéa3u



Peanuzanus MeXnpeIMETHBIX CBS3€Ud MPU U3YUYEHUM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJIb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4yHbIM (pakT, Tumores3a, 3aKkoH,
TEOpHs, aHajlu3, CHUHTEe3, Kiaccuukalus, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHHUE, MOJIeNb, SIBJICHUE, MNapHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: maTepusi, aTroM, OJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUW 3apsi, MNPOBOIHUKH,
MOJIYTIPOBOAHUKH, JUANICKTPUKH, (DOTOAIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperatHoe COCTOSTHUE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTATUTHYECKAsI
pemeéTka, criaBbl, (PU3MUECKUE BEIUYUHBI, CIUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTRBO, IUIAHETHI, 3BE3 b1, COHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yA00peHUs, MUKPODJIEMEHThI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HbIE UCKOIAaeMbI€, TOTIJIUBO, BOJHBIE PECYPCHI.

[Iporpamma kypca «BeposiTHOCTh M CTaTUCTHKa» pa3paboTaHa C Y4ETOM
nporpammbl  BocriuTanuss MAOQOY «Illkona Nel» KI'O, corimacHo koTopou y
COBPEMEHHOT'0 IIKOJIbHUKA JTOJDKHBI OBITH CPOPMUPOBAHBI pOCCUMCKHE Oa30BBIC
(rpakIaHcKue, HAIMOHANBHBIE) HOPMBI W IEHHOCTH, 3aKpeIUIeHHbIe B
Konctutynunu Poccuiickon @enepanumu.

OTH UEHHOCTH HAaXOHAT CBOE OTPAXKEHUE B COAEPKAHUU YPOKOB IIO
paszenam Kypca, 00€CIeurBaoIIeM pa3BUTHE BHICOKOHPABCTBEHHOW JIMYHOCTH,
paszensoniell poCCUICKUE TPaJAUIMOHHBIE JTYXOBHBIC IIEHHOCTH, OOaaaromiei
aKTyaJIbHBIMU 3HAHUSIMUA U YMEHHUSMH, CTIOCOOHON peann30BaTh CBOM MOTEHIIHAI B
YCJIOBUSX COBPEMEHHOTO OOIIECTBA, TOTOBOW K MHPHOMY CO3HJIAHHUIO M 3aIUTE
Ponunsr.






IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA
[ImaHnupyemble pe3yinbTaThl OMUPAIOTCS HA BEAYIIHE IIEJIEBbIE yCTaHOBKH,
OTpa’kalolie OCHOBHOM, CYIITHOCTHBIN BKJIA]] N3y4aeMOi POTPaMMBbI B Pa3BUTHE
JUYHOCTU OOyYaromMXxcs, UX CIOCOOHOCTEH C MCIOJb30BAHHEM OOOpPYIOBaHUS
«Touku pocray.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI TMPOTPAaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOA€ OOy4YeHUsS XUMUU B E€IUHCTBE Y4eOHOU WU
BOCIUTATEIbHOUN JI€SITETbHOCTH B COOTBETCTBUHU C TPAJUIIMOHHBIMU POCCUUCKUMU
COLMOKYJITYPHbIMU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMH, TPUHSATHIMU B
oOllecTBe TMpaBWJIaMHM U HOPMaMHU TOBEJCHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COITMATTU3AIUN 00YUYarOIINXCS.

JIn4HOCTHBIE ~ pe3yibTaThl  OTPAXKAOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OPHUEHTAIUA U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UUCJI€ B YaCTHU:

1) mIaTpMOTHYECKOT0 BOCITUTAHUA '

LHEHHOCTHOTO OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HAcCJEAWI0, TMOHMMAaHUsA 3HAYEHUS XUMUYECKOW HAYKH B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIJAJIETh JIOCTOBEPHOM HMHQOpMaLUE O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOMCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM,  TBOPYECKOM W JPyTMX  BHJAX
JESTENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM MAESITEIbHOCTH TIPH
BBITIOJTHEHUU YYE€OHBIX, TIO3HABATEIBHBIX 3a/1ad, BBHIMOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce JTOW Yy4eOHOW JesATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMIOBEACHHWE H© IIOCTYIIKM CBOMX TOBApULIEH C MO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TMO3HAHNS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XWMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKH W COCTABIISIONIUE
OCHOBY JIJIsl TIOHUMAHUS CYIIIHOCTH HAYYHON KapTUHBI MUpa, NpeACTaBiIeHUsi 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOAbI, B3aUMOCBA34X YEIIOBEKA C
MNPUPOTHOMN CPEIOi, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;



MO3HABATEIbHbIE MOTHUBBI, HAMPABICHHBIC HA MOJIydYEHUE HOBBIX 3HAHUHU MO
XUMUH, HEOOXOAMMBIC i OOBSCHEHHUS HAOII0JaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPbl, B TOM YHUCJIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMHu, CIpPaBOYHOMN
JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYCHHUI0O M TO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  caM0OOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEIOBATEIBCKOM
NeSATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) opMupoBaHHUSsI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 J>KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEeHHS),
HEOOXOUMOCTH  COOJIFOJICHUSI TIpaBWJI 0€30MACHOCTH TMpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEPEC K MPAKTHYECKOMY U3YUCHHIO Mpodeccuii u Tpya pa3IuaHOro poja,
yBaXEHHE K TPyAy U pe3yibTaraMm TPYAOBOM [EATEIbHOCTH, B TOM YHCIIe Ha
OCHOBE TMPUMEHEHUs MPEIMETHBIX 3HAaHUW TI0 XUMHUHU, OCO3HAHHBIA BBHIOOD
UHAUBUAYAJIBHON TPACKTOPHUH MPOJIOJDKEHUS 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHemHoN nMpodecCHuOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPelIe;

6) 9KOJIOrMYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH IIEIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHMS, TOHUMAaHNUE [IEHHOCTH 370POBOTO H
O6e3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOCHUS
mpaBuI 0€30MaCHOTO MTOBEJICHUS TP paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIUsX,
YIPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/CH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHHH XUMUHU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPENOM, IS MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTed UX PEIICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSA UM B MO3HABATEIbHOM,

KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.
METANPEIMETHBIE PE3YJIBTATBI



B coctaBe wMeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUsT MUPOBO33PECHUS OOIICHAY4YHbIC TOHATUS (3aKOH, Teopus,
MIPUHIIUII, TUIOTE3a, (aKT, CUCTEMA, MPOIECC, SKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIONB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUEOHBIX NpeaAMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOM
HAay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIE YueOHbIE NeHCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIEC, PETYJISITUBHBIE), KOTOpbIE 0OecneunBaloT (GopMUpOBAHUE
TFOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIaHMPOBAHUIO M OCYIIECTBICHHUIO YyueOHOM
JeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBHS

ba3zoBble JJornyeckue NecTBUA:

YMEHHUS HWCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAHUU: PacCKPBIBaTh CMBICI XUMHYECKUX MOHITHN (BBIACTSATH MX XapaKTEepHBIE
IPU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JIPYTMMH TMOHSTHSMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 OOBSICHEHHS OTIEIbHBIX (DAKTOB M SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYWHHO-CJIEJCTBCHHBIC CBSI3U MEXAY OOBEKTAaMU H3y4CHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHIAYKTHUBHBIC, JICTYKTUBHBIEC, 110 aHAJIOTHH),
JenaTh BBIBOABI U 3aKIIFOUCHHUS;

yMEHUE TPUMEHATh B TIpOllecCe TO3HAHUS TOHATHUS (IIPEIMETHBIE W
METanpeIMETHbIE), CAMBOJIMUECKHE (3HAKOBBIC) MOJIENH, UCTIOJIb3YEMbIE B XUMHUH,
IpeoOpa3oBBIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPEICTaBICHUS —
XUMUYECKUN 3HaK (CHUMBOJI JJIEMEHTa), XUMHUYecKas QopMyla U ypaBHEHHE
XUMHUYECKOW peakiuy — MpU pelIeHUH y4eOHO-TI03HABATEebHBIX 3371a4, C YUYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKT€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMBbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaAKITHi,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIECICTBEHHBIE CBS3HM U
MIPOTUBOPEUHS B U3yUaEeMbIX IIPOLIECCaxX U SIBICHUSAX.

ba3oBrle uccienoBarejibckue 1eiCTBUA:

YMEHUE UCIOIb30BaTh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHWA, a TaKKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETeHNE OMbITa MO IUIAHUPOBAHHWIO, OPTaHW3allMd W TPOBEIACHUIO
VUCHHUYECKHX OKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, POPMYIHPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:



yMEHHE BBIOWpATh, AHAIM3UPOBATh W HMHTEPIPETUPOBATH HHPOPMAIIIO
pa3IMUYHBIX BUAOB U (POPM MpeACTaBICHUS, MOIYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyNIsAipHAsl JUTepaTypa XWMHUYECKOTO COJEP)KaHWs, CIPABOYHBIC
nocobusi, pecypcbl VHTepHETa), KPUTUYECKH OIEHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHHE MPHUMEHSTH Pa3HYHbIe METOABI U 3alpoChl MPH TOUCKE U 0TOOpe
uHGOpMAIIMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JIS1 BBITOTHEHHUS
yueOHBIX W TO3HABATEIBHBIX 3a/1ad OMPECIEHHOTO TUTIA, TPHOOPETEHUE OMbITA B
o0nacTd WCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJIbTYPOW aKTHUBHOTO UCTIOJIB30BaHUS PA3IUYHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITETTFHO BBIOMPATh ONTUMAIBHYIO (DOpMY MpeacTaBiIeHus] nHOOpPMALIUU U
WITIOCTPUPOBATh peIlaeMble 3a/laddl  HECIOXHBIMH CXEMaMH, IuarpaMmMmamu,
apyrumu popmMamu rpaduKi U UX KOMOUHAIUSMU;

YMEHUE UCIOJb30BaTh M aHAIU3UPOBATh B Tpolecce ydyeOHOM W
MCCIICZIOBATEIBCKON JEATEILHOCTH MH()OPMAIMIO O BIMSHHHA MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPYIKAIOIIEH MPUPOIHOM
CpeIlbl.

KoMMyHnKkaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

yMEHHUSl 3aJlaBaTh BOIpPOCHl (B XoJe Auanora W (WiIM) JOUCKYCCHUH) TIO
CyLIECTBY  OOCyXJaemMol TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

YMEHUS  MPEJCTaBIATh  IMOJY4YEHHbIE  pe3yJjbTaThl  MO3HABATEIbHOM
JESTENHbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNarTh MPe3eHTAIUIO
PE3YNIbTATOB BBHIMOJHEHUS XUMHUYECKOTO JIKCIepUMeHTa (J1abopaTopHOro OIbITA,
71a00paTOPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHOM M MCCIEOBATENbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Y4yéTa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unuii (o0cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE HITYPMbI», KOOPIUHALIMS
COBMECTHBIX JICUCTBUHM, ONpEJCIICEHHE KPUTEPHUEB IO OLEHKE KauyecTBa
BBITNIOJTHEHHOM paboThI U Jpyrue).

PeryisiTuBHBbIe YHHBepcaIbHbIE YUeOHbIe IeiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpeAeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIHUPOBATh U NMPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BEIOMpaTh Haubosee d3(hPeKTUBHBIE CIIOCOOBI pelIeHUs YUeOHBIX U
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTAaBIATh WM KOPPEKTHPOBAThH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 33JaHUM C Y4YETOM
MOJIYYCHHSI HOBBIX 3HAHWUK 00 M3y4aeMbIX OOBEKTaX — BEIICCTBAX M PEAKIIUAX,



OIICHUBATh COOTBETCTBHUE IMOJYYEHHOIO pE3yibTaTa 3asBICHHOW IEIU, YMEHUE
WCMOJIb30BATh U AaHAIM3UPOBATh KOHTEKCTHI, MIPEIJIAraeMbl€ B YCIOBUM 3aIaHUM.

NPEJMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pPE3yAbTAaTOB IO OCBOCHUIO 00s3aTEIHLHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaibHOM pabdoueil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYUYalOIIMMUCA Hay4HbIC 3HAHUS, YMEHHUS M CIIOCOOBI
NeHcTBUM, crenudpuyeckue s NOpeaMeTHoM obnactu «XuMus», BHUIbI
NEATENBHOCTA 1O  TMOJYYCHHIO HOBOTO 3HAHWS, €ro HWHTEPIpPETaluu,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSX.

K xoHiy o0yuenus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD y OOYYAIOIIUXCS YMEHUI:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJIEKYJa,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAasE Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCIIOTA, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHYECKass peakius, KiacCuPukamus peakiuil: peakiuu
COCMHEHUS, pEaKUUU PAaA3JIOKECHUSA, pEaKUUU 3aMELICHUs, PEeaKLUnuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P(HEKT peakiuu,
PO aToMa, JIJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOWTamb, paguyc
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS U HEIOJSIPHAs KOBAJICHTHAS CBsI3b,
VOHHAsI CBs3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Jis1 BEIECTBA
(mpolieHTHAsI KOHIICHTpalKsl) B pacTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWUMMYECKUX IIOHATHU U
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHUU BELIECTB U UX IPEBPALICHU;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (OpMyI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e ONpENENSATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKHCJICHHUS  DJJEMEHTOB B OWHApHBIX  COCAMHCHHSX,
IIPUHAJIC)KHOCTh BELIECTB K OINPENCIEHHOMY KJIAcCy COCIMHEHUW IO
dbopMmynam, BHJ XUMHUYECKOM CBSi3M (KOBaJ€HTHass MW WOHHAas) B
HEOPraHWYECKUX COCNHECHUSAX;

e packpeiBaTh cMmbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX MOJOXKeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, NMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOrazpo;



e ONKUCBHIBATH M XapakTepu3zoBaTh TabnuuHyto Qopmy Illepuoamueckoii
CUCTEMBbl XMMHUYECKHUX DJJIEMEHTOB: pa3nyaTh MOHATHS «TJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», manbeie u
OOJbIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHHUS, KOTOpPbIE HMEIOTCS B
tabiuue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. U.
MenpneneeBay C YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sfapa, 00lliee YuciIo 3JIEKTPOHOB
U paclpeieieHle UX MO 3JEKTPOHHBIM CIOSIM);

e KJaCCU(PUIMPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIlEeCTBa,
XUMHUYECKUE peakuuu (MO YUCIy M COCTaBY YYAaCTBYIOIIMX B pEaKlUU
BEUIECTB, MO TEMI0BOMY 3D (DEKTy);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIHME XHUMHYECKHE CBOWCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXkAasi ONUCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
YpaBHEHHI COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLIUM;

e IPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KAY€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH TMPOTEKaHUS XUMHUYECKUX TPEBpAICHUN B
Pa3TUYHBIX YCIOBUSX;

e BBIYHCIATH OTHOCHTEIIBHYIO MOJICKYJISAPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro JjeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

e TIPUMEHATH OCHOBHBIEC ONEPALMU MBICIUTEIBHON NEATEIbHOCTA — aHAJIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCu(UKAIHUIO,
BBISIBICHUE TMPUYUHHO--CJIEACTBEHHBIX CBSI3€H — ISl U3YyYEHHS] CBOICTB
BEIIECTB W XHWMHYECKUX pEAKUUW, ECTECTBEHHO-HAYUYHbIE METO/bI
MO3HAHUS — HAONIONEHHE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

e CJIEAOBATh  IpaBWIaM  [OJb30BAHUA  XUMHUYECKOM  IMOCYyIOH H
nabopaTopHbiM 00OpYJOBaHUEM, a TaKXKe IMpaBUiIaM OOpalleHus C
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKLMSAMU IO BBIIOJIHEHUIO
1a00paTOPHBIX XUMUYECKUX OTMBITOB IO TOJIYYEHHIO M COOMpaHUIO
ra3oo0pa3HbIX BeUIeCTB (BOAOpPOJa M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHONM MAacCCOBOM J0OJE€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh U MPOBOAMTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCJIOT C MOMOIIBIO NHIUKATOPOB
(makmyc, heHondTarenH, METUIIOPAHXK U IpyTHe).

K xoHIily o0yueHus B 9 kjacce npeIMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPakaTh C(HOPMUPOBAHHOCTD y O0YUYAIOIIUXCS YMEHUM:



pPacKpbhIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSATHM: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, HWOH, KAaTHOH, AHHUOH, IPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JSJIECKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMUYECKasi peakius, XUMUYECKasl CBsI3b, TEIIOBON 3(PpdekT
peakuud, MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJICKTPOJIUTBI, 3JEKTPOJUTHUYECKAsE IUCCOLMALNS, PEAKIMU HOHHOIO
oOMeHa, KaTaJiu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIC PEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIE PpEaKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHE U  BOCCTAHOBJICHHE,
ajutoTponusi, aMmGOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
MeTaJUIM4ecKasi), KpUCTaJUIMYecKass pemiéTka, KOPpO3Hs METAJLIOB,
CIJIaBbl, CKOPOCTb XHMMHUYECKON pEaKkUuH, MPEACIbHO IOMyCTUMAas
koHnentpauus [1JIK Bemiectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TOHSITUU U
NPUMEHSITh 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHUKY JUISi COCTaBJICHUS (POpMy
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPeAEsATh BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX 3JIEMEHTOB B
COCMHEHUAX PpA3IMYHOrO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUW 1o ¢dopmysaMm, BHII XMMHYECKOU
CBs3M (KOBAWJICHTHAsl, WOHHAs, META/UNIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHHUAX, 3apsij MOHA M0 XMMUYECKON (opMylie, XapaKkTep cpelbl B
BOJHBIX PAacTBOpPaX HEOPraHUYECKUX COCIMHEHUI, TUI KPUCTAIUIMUYECKOMN
PEETKN KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cmbich llepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONHUCHIBATh M XapaKTEpU30BaTh
Tabmuunyto ¢opmy Ileprmomuyeckoit CUCTEMBI XUMUYECKUX DIIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas moarpymma (A-Tpynma)» U «mobodHas
noarpynmna (b-rpynma)», Mameie u OOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPHIE HMMEIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMMHYECKHX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIee 4YHCIO JJICKTPOHOB U
pacmpeneieHue WX 10 DJIGKTPOHHBIM CJIOSIM), OOBICHITH OOIIHE
3aKOHOMEPHOCTH B U3MEHECHUU CBOMCTB 3JIEMEHTOB M UX COCAWHECHUU B
npeaeaax MaJbIX MEPUOJ0B U IJIaBHBIX MOATPYIII C YYETOM CTPOCHUS HUX
aTOMOB;

KIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU



BEIIECTB, MO TEIIOBOMY 3(PheKTy, M0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHYECKHX JIEMEHTOB);

e XapakTepus3oBaTh (OMUCHIBATH) OOIIME MU CHEHU(DUUECKHE XUMHUYECKHUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BELIECTB, TMOJATBEpPKIas OMNHUCAHUE
npuMepaMu MOJICKYJISPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOUIUX
XMMUYECKHUX PEaKIUM;

e COCTaBJIITh ypPaBHEHUS DJICKTPOJUTUUYECKON JUCCOIMAIMUA  KHUCIIOT,
L1EJI04Y€N U COJIEH, MOJIHBIE U COKPAIEHHBIE YPAaBHEHUS PEAKIIMH HOHHOIO
oOMeHa, ypaBHEHMsI peaklHi, TMOATBEPKAAIONIUX CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXY BEIIECTBAMH PA3TMUHBIX KIIACCOB;

e PpACKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHUMA
MOCPEJICTBOM COCTABJICHUS YJIEKTPOHHOIO OajlaHca 3TUX PEaKIIUi;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTU TIPOTCKAHMSI XUMHYECKUX TIPEBpAIICHUN B Pa3IMUHBIX
YCIIOBUSIX;

e BBIUHCISATH OTHOCUTEIIBHYI0 MOJICKYJSIDHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHUMHYECKOro JjieMeHTa 1o (opmye
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PAcUEThI
10 YPaBHEHUIO XUMUYECKON pPEeaKInu;

e cOONIONATh  TpaBWia  TMOJB30BaHUSA  XMUMHYECKOW  MOCyIoM |
nabopaTopHbIM 000pYJIOBaHMEM, a Takke INpaBuiia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBMU C HWHCTPYKIHMSIMH TIO BBINOJTHEHUIO
1a00paTOPHBIX XMMHYECKHUX OIBITOB M0 TMOJYYEHHI0O U COOUpaHUIO
ra3000pa3HbIX BEIICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

e TMPOBOJAUTH  PEAKIMM, TMOATBEPXKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMHU/I-,
noaua-, kapOonat-, ¢ocdar-, cuIMKaT-, Cyiabdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUS U WMOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTraHUYECKUX BEUIECTB;

e TMPUMEHSITH OCHOBHBIEC ONEPALMHU MBICIUTEIBHON NEATENbHOCTA — aHAJU3
U CHHTE3, CpaBHCHHE, O0O0O0OIIeHNEe, CHCTeMaTH3alMIo, BBHISBICHUC
NPUYMHHO-CIIEICTBEHHBIX CBA3€M — JJIs W3YUYEHHS] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHHUS —
HAOJIFOICHNE, M3MEpPEHUE, MOJACIUPOBAHUE, DKCICPUMEHT (pEasIbHBIN U
MBICJICHHBIN ).

CUCTEMA OIEHKH JOCTU/KEHUA IIJIAHUPYEMBbIX
PE3YJIbTATOB



OueHka JOCTMKEHUS  IUIAHUPYEMBIX  pPE3yJbTATOB  IMPOBOJUTCS B
cootrBeTcTBUM C [lonmoxkeHuem o Qopmax, MEPUOJUYHOCTH, MOPSAKE TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH U IMPOMEXKYTOUHOU arrectanuu oOydaronuxcsi MAOY
«xona Nel» KI'O.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH Yy4YallUXCSI MO Kypcy «XUMHI»
MIPOBOJIUTCS B TEUEHUE YUECOHOTO NIEPUO/Ia U MPEANOaraeT Cieayromme Gopmbi:

- MIPOBEJICHNE KOHTPOJILHBIX MEPONPUITUN C BBICTABICHUEM O00YyUYarOIIUMCS
VHIUBUYaJbHBIX TEKYIIMX OTMETOK YCIEBAEMOCTHM IO pe3yjibTaTaM HX
MPOXOKJICHUS.

- BBIBEJICHHE YETBEPTHHIX OTMETOK YCIIEBAEMOCTH OOYYarOIIMXCS IyTeM
0000IIIeHNsT TEKYIIUX OTMETOK, BBICTABJICHHBIX OOydYalONIMMCSI B TECUCHHE
COOTBETCTBYIOILETO Y4eOHOI0 MepHoJIa;

ITo xkypcy «Xumus» NpeaycCMOTPEHO BBIMOJIHEHUE YCTHBIX, TUCBbMEHHBIX U
MPAKTUYECKUX OIIEHOYHBIX MPOLEIYD.

K yCTHBIM OLIEHOYHBIM MpOLIETYypaM OTHOCSITCS: YCTHBIA OINPOC, PEIICHUE
XUMUYECKUX WM HMHBIX 3a7a4 B yMe; KOMMCHTHUPOBaHUE (aHAJIN3) CHUTYaIHi;
JIPYTHe KOHTPOJIbHBIE pabOThI, BBIMOJHIEMBIC YCTHO.

K nuceMEHHBIM  OLICHOYHBIM  IPOLEAypaM  OTHOCSTCS:XMMHUYECKUE
JTUKTaHTBI, TECT,CAMOCTOATENIbHBIE U TIPAKTUYECKUE PAOOTHI.

K nucbMeHHBIM KOHTPOJIBHBIM pabOTaM OTHOCSITCS | KOHTPOJbHbBIE PaOOTHI
BhITIONIHsIeMbIE B (hopmate OI'D u BIIP.



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pazpnen 1. llepBoHayanbHble XUMUYECKHE TIOHATHS
XuMusg — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK
' MPAKTUYECKOU NESITETBHOCTH https://m.edsoo.ru/7f41837c
YeJIOBEKa
BemectBa 1 xuMu4yeckue bu6moreka [IOK
1.2 15 1 0
peakuuu https://m.edso0.ru/7f41837¢
Hroro no pazgeny 20
Paznea 2. BaxHeillne npeacTaBuTe/ i HEOPraHN4eCcKNX BellecTB
51 Bo3znyx. Kucnopon. [Tousitue 6 0 0 bubnuoreka [JOK
' 00 okcumax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsitue o kucnorax 8 0 1 bu6mmoreka [IOK
' U COJSIX https://m.edso0.ru/7f41837¢c
53 Boga. PactBopsl. [Tonstre 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edsoo0.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3zpnen 3. Ilepuoanyeckuii 3akoH u llepuoguyeckasi cucrema xumnueckux 3jaemMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



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

[Tepuonnueckuii 3aK0H U

31 [lepuonuueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX 3eMeHToB /1. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTCJIbHBIC PCAKIINN
bubnuorexa [JOK
Hroro no paszery 15 https://m.edsoclf ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XUMH4YeCKHe peaKIMU
11 [ToBTOpEeHue u yrimyOiaeHue 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLIAIINS. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. Hemerasiibl M HX COeTUHEHU ST
51 OO6mast XapakKTepruCTHKA XUMHYECKHUX 4 0 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmmorexa [JOK
' PyHHEL. Lp https://m.edsoo.ru/7f41a636
COCTMHEHHS
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynimsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHHS
OO01as XxapakTepuCTUKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL. PO https://m.edso0.ru/7f41a636
KPEMHUH U UX COCAMHECHHUS
Hroro no pazneny 25



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

Pa3gea 3. Mera/ibl 1 UX COeIMHEHUSA

. bubmmoreka [JOK
3.1 Obmme cBOHCTBA METANIOR 4 https://m.edso00.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3znen 4. Xumus u okpyskawuias cpeaa
41 B Bexa 3 bubmmoreka [{OK
' CILIECTBA M MATCPHAIIBL B AKHSHI HE10 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p HOE BDEMSL 3 bu6moreka [IOK
e3epB P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
genmoBeka. Tera u BemecTna 05.09.2023 | https://m.edsoo.ru/ff0d210c

9 IlonsTre 0 MeTOMaX MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMHUHU 05.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia

3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 0 1 bubmuorexa [JOK
oOparieHus ¢ 1a60paTOpHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 0 0 bubmuorexa [JOK
pasneneHus cMecei 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora No 2

5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmorexa HOK

! . PHMEP 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHCTKH TTOBAPCHHOW COJIH)»
bubnuoreka [JOK

0 ATOMBI H MOJICKYIIbI L 0 0 19.09.2023 | https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 0 0 bubnuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX 3JIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK

8 Hpoctsie it croiHbIe pemecTsa L 0 0 26.09.2023 | https://m.edsoo.ru/ff0d2a6c

bu6mmoreka [JOK

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE ! 0 : 03.10.2023 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK

10 X .B
uMiteckas Gopysia. Bareutiocts 03.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JIEMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTenbHast MOJIEKYJIIpHAsl Macca 10.10.2023 |  https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHYECKOT0O bubmmoreka [{OK
dJIEeMEHTA B COCTMHCHUHU 10.10.2023 |  https://m.edsoo.ru/ff0d350c
13 KonuuectBo Bemnecta. MoJib. bubmmoreka [{OK
Mounsipaast macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMHUYECKHE SIBJICHUSL. bu6moreka [IOK
XuUMHUYecKasi peaKIus 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n yClIOBHsI POTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEaKITUn 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XHWMHUYECKUE YPABHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPAaBHEHUSAM XUMUYECKUX Bubmmorexa [JOK
» N P 31.10.2023 | https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMUUeCKuX peakiiuii
18 (coennHeHwUs, pa3IOKEHUS bubmorexa HOK
P ’ 31.10.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHIKIoneauct. O0o0menne u Bubmiorexa OK
] B 07.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonrtponbHas padora Nel mo teme bubnuoreka [IOK
«BemecTBa 1 XUMHUYECKUE PEAKLIUI 07.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubnuoreka [IOK
Bo3ayxa. Kuciopoa — sneMeHT u 14.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckre 1 XUMUYECKUE CBOUCTBA

22 KHCJIOpOJia (peaKIuu OKUCTICHUS bubmorera [JOK
poa P ’ 14.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [Torsitue 06 okcumax
Crioco0bI MOJTyYEeHHUST KHCIIOPO/Ia B
23 1a00paTOpUX ¥ TPOMBIIIIEHHOCTH bubmorexa LHOK
' 21.11.2023 | https://m.edsoo.ru/ff0d497a
[IpuMenenue kucnopoaa
TenoBoit 3¢ ekt xumMuueckomn
24 peakIfu, TIOHSTHE O bubmmoreka [{OK
TEPMOXUMHYECKOM YPAaBHEHHH, DK30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
To o (He(dTH, YTO €TaH).
25 3arH leizelge(i]:; . aﬂifol\é[oébi{iro bubmorexa TOK
P AR 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALCHUS
[IpakTrueckast pabora Ne 3 o Teme
26 «ITomydenne u coOupanue Kucaopoaa Bubmmorexa [IOK
y P poad, 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €r0 CBOMCTBY
97 Bonopoa — snemeHT 1 mpoctoe bubmuorexka [JOK
BeniecTBo. Haxoxaenue B mpupoie 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bozopoaa. [Ipumenenue Bogopona 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIIOTaX U COJISIX bubmorexa HOK
12.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0bl mosty4eHus BOAOpoa B bubnunoreka [JOK
naboparopuu 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
31 «[lonyuyenne u cobupanre BOOOPOa bubmmorexa [JOK
Y P posa, 19.12.2023 | https://m.edsoo.ru/ff0d4f42

HU3YYCHUC €TI0 CBOMCTBY
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MossipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYECTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubnmorexa [TOK
. o 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruuciienus o06EMOB ra3oB 1o
34 ABHCHHIO PEaKI[UH Ha OCHOBE 3aKOHA bubmmorexa [TOK
b R peait N 26.12.2023 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 dusnvecKkue U XUMHUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsitue 06 bubmuorexa [JOK
MHIUKaTOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bogma xak pactBoputens. HacklmenHbie
37 " HZHaCI)IpeHHBIIe) aCTBOPEI B bubmmorexa [OK
B p pEL 16.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 1071 BEIIECTBA B PaCTBOPE
[IpakTrueckast pabora Ne 5 o Teme
38 «ITpurotoBieHue pacTBOpPOB ¢ bubnuoreka [JOK
OnpeAeIEHHON MacCOBOM 0eH 16.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontposbHas padota Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bogopoa. Boga» 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: coctaB, Kiaccupukanus, bubnunoreka [JOK
HOMEHKJIAaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XUMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmnorexa [JOK
’ P 30.01.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, K1accuduKams, bu6mmoreka [JOK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XUMHYECKHUE CBOMCTBA

bubmuoreka [JOK

4
3 OCHOBaHMI 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotel: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue n XumMu4eCKue CBOKMCTBA bubnuorexa [JOK
KUCJIOT 13.02.2024 | https://m.edsoo.ru/ffOdfee2
Co CcpelHue): HOMEHKIIATypa,
46 CH(J)I:O((SLII) HI::IH tl)e;ml[v[ X}II/IK;I/IITIZEKI/Ie bubmmorexa [TOK
. M ’ 13.02.2024 | https://m.edso00.ru/00ad9474
CBOMCTBA
[IpakTueckas pabota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'eneTndeckas cBs3b MKy KiIaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUM 20.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o01meHne U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAaHUU 27.02.2024 | https://m.edso0.ru/00ad9ch?2
KontposbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa LHOK
on P 27.02.2024 | https://m.edsoo.ru/00ad9ela
COeIMHEHUI
[TepBbie MONBITKH KIacCUpUKAITIU
51 XAMUYECKHX 3JIeEMeHTOB. [ToHsTHE O bubmotera [JOK
) 05.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [lepuoanueckast cucTeMa XUMHYECKUX bubmorexa LOK
PHOA 05.03.2024 | https://m.edsoo.ru/00ada52¢
anemenToB /. 1. Menneneepa
53 Ileproarl, TPYIIILI, TOATPYITIEI bubmmorexa [IOK
PHOARL, TPYIUIRL, HOATPY 12.03.2024 | https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 siep. M3oTomnsl 12.03.2024 | https://m.edsoo.ru/00ada342
CrpoeHue 3IeKTPOHHBIX 000JI0YCK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorera [JOK
19.03.2024 | https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenaeneeBa
XapakTepucTuka XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJO0KEHUIO B bubnuoreka [JOK
[Tepunomnueckoii cucreme /1. U. 19.03.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue lleprnoauyeckoro 3akoHa
57 JUISl pa3BUTHS HayKH U npaktuku. 1. W. bubnuoreka [IOK
MenneneeB — y4€HBIN, TIEATOT U 26.03.2024 | https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIIEKTPOOTPHULIATENHLHOCTh AaTOMOB bubnuoreka [IOK
XUMHMYECKUX JIEMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 WNonnast xumuieckast cBsi3b Bubmmorexa [JOK
09.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XuMU4eCcKast bubnuoreka [JOK
CBSI3b 09.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenosspHasi XUMUYECKast bubnuoreka [JOK
CBSI3b 16.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [IOK
16.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHbBIE bubnunoreka [JOK
peakuuu 23.04.2024 | https://m.edsoo.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTENH bubmorexa HOK
23.04.2024 | https://m.edsoo.ru/00adb076
65 KonTponbHas padota Ne4 mo teme bubnmoreka [JOK
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«CrpoeHue aroma. XUMHYECKast 30.04.2024 | https://m.edsoo.ru/00adb486
CBSI3b»
66 PezepBHbiit ypok. O000mmIeHue u 1 0 0 bubnuorexa [JOK
CUCTEeMaTH3aIus 3HAHUH 30.04.2024 | https://m.edsoo.ru/00adb33c
67 PezepBHbiit ypok. O000mmenue u 1 0 0 bubnuorexa [JOK
CHUCTEMATHU3AINSA 3HAHUI 14.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PesepBHbiit ypok. O60011eHne u 1 0 0 bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
I[MPOTPAMME
9 KJIACC
KonuvecTBo yacos JJIEKTPOHHbIE
Ne Hara undposbie
n/n Tema ypoka Bcero Konrpoanueie | Ipakruteckue U3yYEeHUs oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl
[Tepuonnueckuii 3aK0oH.

1 [Tepuonnueckas cucrema 1 0 0 bubnuoreka [JOK
XUMHUYEeCKUX daeMeHToB Jl. U. 06.09.2023 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX AJICMCHTOB 1 0 0 bubmmorexa [IOK

) 06.09.2023 | https://m.edsoo.ru/00adb6hb6
MIEePBBIX TPEX MEPUOJIOB

3 Knaccudukaius 1 HoMeHKIaTypa 1 0 0 bubnunoreka [JOK
HEOPraHMYECKHUX BEIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bupl XuMuyecKkoi CBS3U U TUTIBI 1 0 0 bubnmuoreka [JOK
KPUCTAJTIMYECKUX PEMIETOK 13.09.2023 | https://m.edsoo.ru/00adbact
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KonrtponsHas padora Nel mo tTeme

5 I1 0 5
«IToBTOpeHue u yriyodieHrne 3HaHUM 90.09.2023
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
6 Krnaccudukanus XuMHIECKUX bubnuorexa [JOK
peaKkIuii o pa3IMYHbIM MpU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKON
7 eakiuu. [IoHSATHE O TOMOTCHHBIX U bubmorexa HOK
P ' 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIUIX
IlonsATHE O XUMHYECKOM
paBHOBecuH. DaKTOPHI, BIHSIONTHE
8 Ha CKOPOCTh XUMHUYECKOW PEAKIINH U bubmorexa HOK
27.09.2023 | https://m.edsoo.ru/00adc28c
MTOJI0KEHUE XUMHYECKOTO
paBHOBECHs
9 OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIC bubmuorexa [JOK
peakuuun 04.10.2023 | https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccormaiuu. CyibHbBIC U c1adbie bubmorexa [TOK
AHCCOTIATIIL 04.10.2023 |  https://m.edsoo.ru/00adcd68
BJIEKTPOIUTHI
11 HoHHbIC YpaBHCHUS pEaKINA bubmorera [JOK
P P 11.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBAHMH B CBETE MPEACTaBICHUI bubnunoreka [JOK
00 ANIEKTPOTUTHIECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
JIMCCOLMAIUU
XUMHUYECKUE CBOMCTBA COJIEH B
13 CBETe MPEACTABICHUI 00 bubmotera [JOK
P . 18.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON JUCCOLMAIIIT
14 [TonsTre o rugponuse conen bubnuoreka [IOK
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18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o001IeHre U cucTeMaTHU3aus bubnmoreka [JOK
3HAHUHI 25.10.2023 | https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.
16 «Perenne sKCepruMEHTAIBHBIX bubnmorexa LOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
33129
Konrponsraas padbora Ne2 o teme
17 <<3§2ETH2§H:§%CKTM I/Iccr:Io TI/I:[ s bubmmorexa [TOK
P s HHARI 08.11.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKI[H B PACTBOPAX»
OO0mas XxapakTeprCTHKA TAJIOTCHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa [OK
puvep 08.11.2023 | https://m.edsoo.ru/00addfe2
XJIopa
Xmoposogopoxa. ConsiHas KHCIOTA,
19 XI/IME‘IGCI):I/IS cﬂoﬁCTBa [IOJIyYEHNE bubmorexa LOK
> 1Oy ’ 15.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTruueckast pabora Ne 2 o Teme
20 «[lomydenue COSIHON KUCIIOTHI bubmorexa LOK
y .. ’ 15.11.2023 |  https://m.edsoo.ru/00ade348
H3Y4YCHHE €€ CBOMCTBY
Beruucnenus no ypaBHEHUSIM
21 XUMHWYECKUX PEAKIIUNA, €CIIH OIUH U3 Eubmorexa OK
peari, A 22.11.2023 | https://m.edsoo.ru/00ade488
peareHToB JaH B H30BITKE
29 OO01as XxapakTeprCcTUKa SJIEMEHTOB bubnunoreka [JOK
VIA-rpymms 22.11.2023 | https://m.edsoo.ru/00ade64a
AJTOTpOIHBIE MOIU(UKALIUN CEPHI.
23 HaxoxzaeHnue cepbl U €€ coeTMHEHU N bubnuoreka [IOK
B IIpUpoje. XMMUYECKHE CBONCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopo/i, CTpOCHHUE, bubnmoreka [JOK
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(bu3nUecKrue 1 XUMHUYCCKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,
25 (buznUecKre U XUMUYICCKUE bubmorexa HOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHUE
XHWMHUYECKUE PEAKIUH, JIEKALLNE B
OCHOBE MPOMBIIINIEHHOTO CItoco0a

26 ITOJTyYEHUSI CEPHOU KUCIIOTHI. bubnuorexa [JOK
XUMHYECKOE 3arps3HeHUe 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>Karollle cpeibl COCTMHEHUSIMHU
cephl

97 Brruncinenne MaccoBOU JTIOJIM BEIXOJA bu6moreka [IOK
MPOIYKTA PEAKIH 13.12.2023 | https://m.edsoo.ru/00adec8a
OO6mrast XapakTepruCTHKA SJIEMEHTOB

28 VA-rpymmsl. A30T, bubnuoreka [IOK
pacnpocTpaHeHUe B IPUPOJIE, 13.12.2023 | https://m.edsoo.ru/00adeeab
(uznueckrue u XUMUYECKUE CBOMCTBA
AmMMmuak, ero pusudeckue u

29 XUMUYECKHUE CBOMCTBA, MOTYYEHUE U bubmmorexa [JOK

> 1Oy 20.12.2023 | https://m.edso0.ru/00adf004
MIPUMEHEHHE
[IpakTuueckast padora Ne 3 o Teme
30 «ITonyyenune aMmMuaka, U3y4eHHe €ro bubmmorexa [JOK
) Y 20.12.2023 | https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas Kuciora, e€ GusndecKkue u bubnunoreka [JOK
XUMHYECKHUE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJNEN

39 aMMOHHUS B KAU€CTBE MUHEPAIbHBIX bubnunoreka [JOK
ynoopenuit. Xummudeckoe 27.12.2023 | https://m.edsoo.ru/00adf518

3arpsA3HCHUC OKPY)KaIOH_IeI\/'I Cpcabl
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COCIAMHCHHUAMU a30Ta

dochop. Oxcun dochopa (V) u

bubmmoreka [{OK

33
(ocqopras KiC0Ta, pusIEckie i 10.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOHCTBA, MMOJYICHHE
Hcnons3oBanue pochaTo B
34 KaueCcTBe MUHEPAIBbHBIX YI00pEHUH. bubnuoreka [JOK
3arps3HeHre TPUPOTHON CPeIbI 10.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepon, pacnpocTpaHeHNE B
35 npu (P;ne gmlﬁlecxie Y XUMHUYECKHUE bubmorexa HOK
p P ’ 17.01.2024 | https://m.edsoo.ru/00adfd9c
CBOWCTBa
Oxcuppl yraepoaa, ux pusudeckue u
36 XHMHWYECKHUE CBOMCTBA. bu6moreka [IOK
DKOJOrH4eCcKHe MpoOIIeMBbl, 17.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcuaIoM yriaeposa (1V)
37 VYronpHas KucioTa u e€ coiiu Bubmmorexa [JOK
24.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTuueckast pabora Ne 4 o Teme
38 "[losryyeHue yrieKkuciioro rasa. bubnuoreka [JOK
KauecTtBenHnas peakuus Ha kapOOHaT- 24.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHbIE TOHATHUS 00
39 OpPraHWYECKUX BEIIECTBAX KaK O bubmorexa HOK
P 31.01.2024 | https://m.edsoo.ru/00ae054¢
COEMHEHUSX yTiepoaa
40 Kpemnuuii u ero coenunenus bubmorexa HOK
P A 31.01.2024 | https://m.edsoo.ru/00ae080a
41 [IpakTuyeckas padora Ne 5. bubnuoreka [IOK
Pemenue skcriepuMeHTANBHBIX 3a7a4 07.02.2024 | https://m.edsoo.ru/00ae0bf2
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1o TeMe «BaxHelIe HeMeTalIbl U
UX COEOUHEHUI

KontpomnsHas padora Ne3 mo Teme

bubmmoreka [{OK

42 B 7
(DOHCHIIIE HEMETAILIBT H X 07.02.2024 | https://m.edsoo.ru/00ae0el18
COEIMHEHUD)

OO01as xapakTepucTUKa
XUMHUYECKHAX IEMEHTOB —

43 METaJIJIOB. MeTalmnueckas CBsI3b U bubmmoreka [{OK
MeTaJUTMYeCcKasi KpUCTaIMuecKast 14.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. @u3nyecKkre CBOMCTBA
METAILIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 OIIEKTPOXUMHUYECKUH DS, bubmorexa LOK

P . iz 14.02.2024 | https://m.edsoo.ru/00ael1156
HaIpsDKEHUN METaJIOB
OO6mme cnocoOb! MOTyYeHUs
MeTtaiuioB. CinraBel. Beramcinenus 1o

45 aBHEHMSIM XUMHUUYECKUX PEAKIIAI bubmmorexa [OK
P peaKIH, 21.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
puMecH

46 ITousiTre 0 KOPPO3UU METAILIOB bubnmorexa [IOK

PP 21.02.2024 | https://m.edsoo.ru/00ael1278
bubmuoreka [JOK

47
[enoumbie MeTamb 28.02.2024 | https://m.edsoo.ru/00ael4b2

48 OKcHbl ¥ TUAPOKCUBI HATPUSA U bubnnoreka [JOK
Kanmus 28.02.2024 | https://m.edsoo.ru/00ael4b2

49 [IlenoyHO3eMeNbHBIE METAILIBI — bubmuoreka [JOK
KaJIbIIMY U MarHui 06.03.2024 | https://m.edsoo.ru/00ael15e8

50 Baxneiimme coeTMHESHHS KalIbLIHs bu6mmoreka [JOK
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06.03.2024 | https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U cucTeMaTHU3aus
3HAHUKN 13.03.2024
59 JKEcTrocTh BOABI M CITIOCOOBI €€ bubmmoreka [{OK
YCTpaHEHUS 13.03.2024 | https://m.edso00.ru/00ae1886
[Tpaktuueckast pabora Ne 6 o Teme
53 ")IIZéCTKOCTI) BOI;[I)I A METOMBI €€ bubmmorexa [TOK
" 20.03.2024 | https://m.edso0.ru/00aelae8
yCTpaHEHUs
. bubnuoreka [JOK
>4 AdroMHHHi 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [IOK
TUIAPOKCH]IA 27.03.2024 | https://m.edsoo0.ru/00aelc64
bu6mmoreka [IOK
> Keneso 27.03.2024 | https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI M COJU XKeJe3a bu6mmoreka [IOK
(1) u xenesa (1) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O0001IEeHNE U CUCTEMATU3 AL
3HaAHUH 10.04.2024
[TpakTrueckas pabora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 3374 bubnuoreka [JOK
1o teme «BakHeie MeTaaibl U UX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COCIMHCHHUSI»
Brruncnenus o ypaBHeHUAM
XUMUYECKHUX PEaKIIUH, €CITN OJIUH U3
60 peareHToB JaH B U30bITKE UIIH bubnuoreka [IOK
COJIEPKUT pUMecH. Beruncienus 17.04.2024 | https://m.edso00.ru/00ae1750

MAacCOBOM JI0JIM BBIXOJIa TPOJIyKTa
peaxiuu
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61

O000lLLEHME U CUCTEMATU3ALIUS

3HaHUU 24.04.2024
KontponsHas padora Ne4 mo teme
62 «BaxxHeHnmme MeTaJlIbl U UX 1 94.04.2024
COCITMHCHHUS
63 BemectBa u maTepuansl B 1 bubnuoreka [JOK
TOBCETHEBHON KU3HH YETIOBEKA 15.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKPY>KaIOIIEH CpeIbl 15.05.2024 | https://m.edso0o.ru/00ae4270
65 Ponp xumuu B permrennn 1 bubnuoreka [IOK
9KOJIOTMYECKUX MPoOIeM 22.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHue u 1 bubnuoreka [IOK
CHUCTEMaTH3aIus 3HAHUH 22.05.2024 | https://m.edsoo.ru/00ae0dOa
67 Peseprubrit ypok. O6001meHue 1 1 bubnuoreka [IOK
CUCTEMAaTH3aINA 3HAHUHI 29.05.2024 | https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O6001meHue 1 1 bubnuoreka [IOK
cUCTEMATU3alUs 3HAHUI 29.05.2024 | https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Xumus, 8 kiacc/ Pynsurtuc I'.E., @enbaman @.I'., AkunonepHoe o01ecTBo
«3narenscTBo «IIpocsemenue»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpnaman @.I°., AkiimonepHoe 06111ecTBO
«M3parenscTBO «IIpocBenienue»

Ta6nuner: [lepronuueckas cuctema XuMU4Yeckux daeMenToB J[. U.
MenneneeBa, TabJiMia paCTBOPUMOCTH, IICKTPOXUMUYCCKHUH Psii HANTPSIKEHUS

MECTAaJIJIOB

METOAUYECKHUE MATEPHUAJIBI AJI51 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb. -
Peamuzanus-tpedoBannii-dOI"OC-0cHOBHOT0-00111eT0-00pa30BaHMS. -

MeTtoaudeckoe-mocoodue-ms-yunters. pdf

IHU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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