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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha oOcHOBe (emepanpbHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YUYETOM KOHUENIMHU MPEnoiaBaHusl yueOHOro npeamera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM naéT TPENCTaBICHUE O IIEJsAX, OOIEel cTpaTeruu
oOydeHusl, BOCIUTAHUS M PaA3BUTHS OOYYAIOMIMXCS CpPEACTBaMU y4eOHOro
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pazienaM M TeMaM MpPOTrpaMMbl O XHUMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KauyeCTBEHHBIE XapaKTEPUCTUKU COJIep KaHMs, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIMXCs, OMNpeAesiieT BO3MOXKHOCTH TMpeaMera Jyis
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTENIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O O0IlIEr0 oOpa3oBaHus, a TakKe TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJOB Y4eOHO-TIO3HABATEIBHOW JI€ATEIHHOCTH OOYYaroOIIerocs IO OCBOCHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XHUMHH CIY’)KHUT OCHOBOM Juisi (OPMHPOBAHUS MHUPOBO33PEHHUS
00y4arouierocsi, ero MpeACTaBIeHU O MaTePUAIbHOM €IWHCTBE MHUPA, BAXKHYIO
poJb UrparoT (popMHpyeMble XHUMHEH MPEACTaBICHUS O B3aUMONPEBPALICHHUIX
SHEPruM M 00 SBOJIIOLUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUsS TrI00albHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, JHEPreTUYECKOH,
NUILEBOM U SKOJIOTHUECKON O€30MacHOCTH, TPOOIEM 3paBOOXPaHEHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH I CaMOpa3BUTUSL U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
OoOy4aromMXxcs, HABBIKOB WX CAMOCTOSTEIBHOW Y4eOHOW JIeATEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX U MCCIEI0BATENbCKUX YMEHHUH, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3TJIs1a HA €IMHCTBO MPUPOJIbI M YETOBEKA, SABJISIETCSI OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 y4arOIINXCS;



CIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOAE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
a/JIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOI HAYKM XMMUU Ha OINpeeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IEro 0Opa30oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XHMMHMM M HEKOTOPBIX OTHENbHBIX 3HAYMMBIX IOHSITHIM
OpPraHUYECKON XUMUU.

CrtpykTypa coaepxaHusi MporpaMMbl N0 XMMUU COpMUpOBaHA Ha OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKON
peakuuu. OO0€e H3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl IO MPUHIUILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona /1. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XWMUU;

— YUYEHUS O CTPOEHUHU aTOMA U XUMUYECKOM CBA3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUA pPacCMaTPUBAKOTCA HAa OCHOBE OMIMUPHUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIpYyrOMY, BBIMIONHSAA (YHKIUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IPEACTABIECHNAS O XUMHYECKON COCTABIAIOIIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NPHUPOABI, LEHHOCTHOTO OTHOWIEHUS K HAy4YHOMY 3HAHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buonorus. 5-7 xknacce» u «Puzuka. 7 Kiaccy.

[Ipy wu3ydyeHHH XUMHM MOPOUCXOAUT (OpMUPOBAHME 3HAHUN OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
JEATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HaAHUW — BaXHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX TMOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHYECKUX peaKinii, B (GOPMUPOBAHUH W PAa3BUTUH TO3HABATEIHHBIX YMEHHUU U
UX TPUMEHEHWHW B Y4YeOHO-TIO3HABATENLHOW H y4eOHO-MCCIIEI0BATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM JKU3HU;

— HampaBJIICHHOCTh OOy4YeHUS] HA  CHCTEMAaTHYEeCKOe TMpUOOIIeHUe
o0ydaronuxcss K CaMOCTOSTEIbHOW IMO3HABATEIBHON JCATENbHOCTH, HAaYYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, TMO3HAHWUS M CaMOIO3HAHMS, KIFOUEBBIX
HAaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHHBEPCATbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATHP U OICHUBATh SIBIICHUS
OKPYXKAIOIIET0 MHpPA, UCIOJB3Yysl 3HAHWUS WU ONBIT, MOJYYEHHBIC MPU W3YICHUU
XUMHUH, TPUMEHITh WX TPHU PEIIeHHH MpoO0jJeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TIEHHOCTH XWUMHUYECKUX 3HAHWU HJI BBIPAOOTKH JKOJIOTHUYECKHU
1eJecO00pa3HOro TMOBEJAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIS W HAMPABICHHOCTH JATbHEHUIIETO
o0y4eHus.

OO6miee YMCIIO YacoB, OTBEACHHBIX IS W3Y4YEHUS XWMHUU HAa YPOBHE
OCHOBHOTO 00111er0 00pa3zoBanus, coctasiser 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XMMUM B KU3HHU Ye€JIOBEKA. XUMHUSA B CUCTEME HayK.
Tena u BemecrBa. Du3nyeckue CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. IloHsTHe 0 MeTojax IMO3HAHUSA B XMMHUHM. UHMCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U C0KHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTEIbHAsT aToMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomuuecTBo BeniectBa. Moiib. MossipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKoH COXpaHEHHUS MacChl BEIIECTB. XHUMHYECKHUE ypaBHeHHs. Kiaccudukarus
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeNla ¢ KUCIIOTOMN) SIBJICHUM, HAOJI0ICHUE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3ioxkeHUue THIPOKCUAA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CTIOCOO00B pa3/IClICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3ieMeHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakumu TopeHusi). Oxcuabl. [Ipumenenne xucimopoma. CrocoObl



MOJIyYEHUsI KHUCJIOpoJia B Ja0OpaTOpud U MPOMBIIUIEHHOCTH. Kpyropopor
Kucnopojaa B npupoje. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIA.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOro 3¢ (deKTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MossipHbiii 00BEM ra3oB. Pacy€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10714 BEUIEeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KHU3HU 4denoBeka. KpyroBopoT BoAbl B MPUPO/IE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpaszyromue. Homenkinatypa okcuaoB. Duznueckue U XUMUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxanus xkucnor. Homenknarypa kucnor. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa cosieil. @u3nueckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHus ropeHus (mokapa), O3HaAKOMJIEHME C oOpa3laMH OKCHIIOB U
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumMomaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIIb, HCCIEAOBaHHE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HAOJII0/ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAX KUCJIOT U LIENOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METaulaMH, PEaKUWd HEUTpaau3aluy, NOJyYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlue KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
iemMenToB JI. WM. MenpeneeBa. CtpoeHue aromMoB. XMMHYECKasl CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (IETOYHbIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. DU3NUECKUM CMBICT TOPSAKOBOIO HOMEpPAa, HOMEPOB IIEpUOIA U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA 10 ero nonoxeHuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku M npaktuku. . M. MenneneeB — yd€Hbld U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenb  okucneHusi.  OKHUCIHUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl okucaeHns U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuyeckuii IKCnepumMenm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakiny pa3ioKeHHs], COETUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 MHCMOJIb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MNOHSITUN, TaK U MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH U1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO01uue ecTecTBEHHO--HAYUHbIC MTOHATHS: HAY4YHBIM (paKT, TUIOTE3a, TEOpUs,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEIIeCTBA, ra3, GU3NUECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XMMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJOB, KaIMs, KalbLUHUS W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanys XuMU4eCcKUX peakiuid Mo pa3IndyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYacTBYIOUIMX B PEaKLMU BEIIECTB, MO TEMIoBoMYy 3(dekry, 1o
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKUE PEAKIINH, TEPMOXUMUUECKUE
YPaBHEHHSI.

[Tonsitue 0 ckopocTH xumudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTEHHBIX M T€TEPOTCHHBIX
peakiusax. [lonsatue o xkaranuse. [lonsTue o xumuueckoM paBHOBecUH. DaKTOPBHI,
BIMSIONIME HA CKOPOCTh XHMHYECKOW PEAKIUU U IOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pPEAKIIMHU. CocraBnenue ypaBHEHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMI €  HUCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopust 3MEKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOro oOMeHa. Y cIoBUs MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMM W coleil B CBeTe€ MPEACTaBICHUHA 00 AIEKTPOIUTUUECKON
nucconmanuu. KauecTBeHHbIE peakiid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJACISIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMEe oOcaJKa, BBIJICJIICHHE Ta3a, O0Opa3oBaHWE BOJBI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBI  OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3aMoOJIeCTBUE € MeETAJIaMH, HEMETalllaMH, Iejio4amMu). XJIOpPOBOJOPO/I.
ConsiHast KucnoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHe. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKHUe CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPO/AA U Cephl. AJIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpoeHue, (puznyueckue u
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, (QuU3MYecKHMe U XUMUYECKHE CBoHcTBa (oOmue Kak
NpECTaBUTENsl Kjacca KHCIOT W crnenuduueckue). XHUMHUYECKHE pEeaKIuw,
JeXallie B OCHOBE IPOMBIIUIEHHOIO CHOCO0a MOJNy4YEHHS] CEPHOM KHCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHHN B MpUpOAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeabl COSNMHEHUSIMU cepbl (KUCIOTHBIE TOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
¢u3nyeckue U xumuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3MYECKUE U XMMUYECKHE CBOMCTBA, MpUMeHeHre. KauecTBeHHas peakiys Ha
MOHBl AMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKkrue U XUMHUYECKHEe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
ynoopeHnii. XuMU4ecKoe 3arpsi3HeHUE OKPYKaIoIIel Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUeCTBE MUHEPATIBHBIX YA00PEHUIA.

OO6mas xapakrepuctuka sneMeHToB |IVA-rpymnmel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupojge. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao0anbHOrO TMOTEIUVIEHUS KIMMaTa, MapHUKOBBIM
addekrt. YronpHas Kuciaora U €€ coiiv, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojlyueHrue u mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCTUHEHUIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX pPOJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEILIECTBAX: KUpaX, OeNKax, YriieBoJax — U ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoenuvHeHUsT KpeMHHs B mnpupone. OOmme mnpeacTaBieHUs 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CHIMKaThl, UX UCIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCEIHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M HUX COEJUHEHH (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHCJIOTBI, M3y4YEHUE XUMHUUYECKUX CBOWCTB
paz0aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Ccyibdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu a3zora, (ochopa MU HX COEAMHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyYSHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJECUCTBUE KOHLIEHTPUPOBAHHOW a30THOU KUCIIOTHI C MEJIBIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOTas3a, MojdyyeHue, coOMpaHue, paclio3HaBaHUE U WU3y4YEHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIMEN CUJIMKATHOW IPOMBINUIEHHOCTH, PELIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMeTaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepuCTUKa XMMUYECKUX PJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
uxX mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  pPEIIETKa.  ONEKTPOXMMHUYECKUM  PAI
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TMONIy4eHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocOOBI 3amuThl UX OT Kopposww. CrutaBel (CTaib, YYryH, MIOPATIOMUHUH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
anementoB JI. M. MeHneneeBa, CTpOCHHME UMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMepe Hatpus U Kanus). OKCUIbI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COeIMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3NYECKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. W. Menneneesa, CTpoeHUE aroma, HaxOoxXAeHHUE B Ipupope. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, TuApoKcHabl U comu xenesa (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MAarHus, KaJIbLWs, AJIIOMUHUSA, IMHKA, JKEle3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiublusig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUA LIMHKA, PEIICHUE YKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BaxkHenmmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpenenbHas JOMyCTUMAast
KOHIIeHTpalus Beuiects, nainee — [1/IK). Poias xumun B pemieHun 3K0I0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3y4YeHHe o0pa3lloB MaTEepUaTOB (CTEKJIO, CIUIABhI METAJUIOB, MOJMMEPHBIE
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHSATUM, SBISIOMINXCS CUCTEMHBIMH JIJII OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusnka: MaTepus, aroM, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PagUOAKTUBHOCTh, MOJIEKYJa, B3JIEKTPUYECKUW 3apsAll, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIJINYECKas
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpPANbl, TOPHBIE MOPOJBDI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO OOLIETro
00pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATENIbHON JIESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, HPHUHSTHIMU B
o0miecTBe MpaBWIaMH M HOPMAaMH TIOBEIEHHUS U CIIOCOOCTBYIOT MpolieccaM
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTAalUN U
pacUIMpEHNE ONBITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U Hay4YHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHS XUMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHONW HH(POPMALMEN O
NEPEeIOBbIX JOCTHKEHHUSX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

IOPEICTaBIEHUs O COLUMAJIbHBIX HOpPMax M NPABWIAX MEKIMYHOCTHBIX
OTHOUIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JPYyrux  BHJAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM [EATENbHOCTH IpHU
BBINIOJJHEHUM Y4E€OHBIX, I1I03HABATENbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOUIM B IIpolecce 3TOW Y4eOHOH JEesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKHE MPEICTaBICHHUS] O BELIECTBE M XUMHUYECKOW pEaKIUu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 TOHUMaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsI NPUPOIBI, B3aHUMOCBS34X YEJIOBEKa C
OPUPOJHON Cpesloil, O poJi XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHMI IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
NO03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEeHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CHOCOOHOCTh K  camM00Opa3oBaHUIO, TPOEKTHOM H  HCCIEeN0BaTENbCKOU
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 >KW3HMU, OCO3HAHWE TOCIEACTBHA U
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTO0JIsl, HAPKOTHKOB, KypEeHUsI),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUYECKOMY U3yUYEHHUIO Tpodeccuil u Tpyaa pa3InyHOro poja,
yBOXEHUE K TPYAYy W PE3yIbTaraM TPYAOBOU MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH IEIeCO00pa3HOE OTHOIICHHE K TPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHNUE IIEHHOCTH 37J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 37I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIO/ICHUS
paBmI 0€30ITaCHOTO MTOBEAEHUS IIPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHIX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIeH MPUPOIHON CpeAoi, A MOBBILIEHUS
YPOBHS  DKOJOTHYECKOW KYyJIbTYphl, OCO3HAHHUS TJI00aJbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUS MHPOBO33pEHUsI OOLIEHAYyYHbIE TOHATUS (3aKOH, TEOopHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEpHBIC
NpHU3HAKK, YCTAaHABJIMBATh B3aWMOCBS3b C JIPYTMMH TOHSATHSMHM), HCTIOJIb30BATh
HOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KPUTEpHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEAKIUH,
YCTaHABIMBATh MPUYMHHO-CJICACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yYCHHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOILECCe TO3HAHWS TOHITHS (MPEAMETHBIC U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
peoOpa3oBbIBaTh IMMPOKO MPUMEHSEMbIE B XUMUU MOENIbHbIEC MTPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT03HABATEbHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEACTABICHUN BBISBIATH U XapaKTEPU30BATh CYIISCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHW3allMA W TIPOBEJICHUIO
YUEHUYECKHX DJKCIIEPUMEHTOB, yMEHUE HaOJoJaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH WM HWHTEPIPETUPOBATH WHOOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOIYIACMYIO M3 Pa3HBIX UCTOYHHKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IUYHbIC METOJbl U 3aIlpPOChl MPU MOUCKE U OTOOpE
uHGOpMAIIM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENIBHBIX 3a7a4 ONPEACIEHHOT0 TUIIA, MPUOOPETEHHE OTbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOT'O UCTOJb30BAHUS PA3TMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh MW AaHAJIM3UPOBAThL B Tpolecce Yy4eOHOH U
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHUSl 3aJlaBaTh BOMPOCHl (B Xo0J€ jauanora W (Wiu) AMCKYCCHH) IO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHS  MPEICTaBIATh  IOJNYYEHHBIE  pE3yJNbTaTbl  I[03HABATEIbHOU
JNEATETbHOCTY B YCTHBIX W IHMCbMEHHBIX TEKCTax; JAeNiaThb MPE3EHTALUIO
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIbHOCTH  IPU  PEUICHUH
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBHI, OIpPEIEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBepCaJIbHbIEe YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh UEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3aJlay, CaMOCTOATENIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIOJIH30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/ijlaraéMbIe B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMHUCA Hay4dHbI€ 3HAHMS, YMEHUS U CIIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATEITbHOCTA MO  IOJYYEHHI0 HOBOTO 3HAHWA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOydenusi B 8 kiacce npeiMeTHbie pe3ysibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpPOIHASI M HEOIHOPO/IHAS ), BaJIEGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO AJIEMEHTa B COSIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUSI, XUMHYECKasl peakius, KiaccuPukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJHKY JUIsI COCTaBJICHHUS (HopmMys
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX,
CTENEHb  OKHUCICHMUSI  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUU IO
dbopmynam, BHI XUMHUYECKOH CBsI3M (KOBaJieHTHAas MW WOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaThb cmbich Ilepumomumueckoro 3axkona JI. M. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHHSI MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH M XapakTepuszoBaTh TabMMuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JindarTh TIIOHITUA  «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa Xumudeckux diaemernToB [, U.
MenpeneeBay ¢ YUCIOBBIMM XapAKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pacrpeelieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIAaCCU(PUIMPOBATh XMMHUYECKHE 3JIEMEHTbI, HEOPraHWYeCKue BELIECTBa,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBY YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPABHEHHMM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOrO0 »dJeMeHTa 1o (dopmyse
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON EATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3EH — JISI M3YyYEHHS] CBOICTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
7a00opaTOpHBIM  O0OpPYJOBAaHMEM, a TaKXKe IpaBuUiaM oOOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEAEIEHHON MAaCcCOBOM JOJIEM pacTBOPEHHOI'O BELIECTBA,
IUIAHUPOBAaTh M MPOBOAWTH  XMUMHYECKHME  DKCIIEPUMEHTHI MO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX MOHATHA: XUMHUYECKHIA
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUUECKasl peaKIlusi, XUMUYECKasl CBs3b, TEIUIOBOM dPdeKT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHUH,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKUCJIEHHE U  BOCCTAHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
MIPUMEHSATH ITU MOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JJIEMEHTOB B
COCAMHEHUSX PA3JMYHOrO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (opMyie, XapakTep Cpeasl B
BOJIHBIX PacTBOPax HEOPraHWYECKUX COCIAMHEHHM, THUIl KPUCTAJUIMYECKOMN
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
Tabnuunyo Gopmy Ilepuoandeckoil CUCTEMBbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas noArpymmna (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHusl, KOTOpblE HMEIOTCA B NEPUOAUYECKON Taldmuue, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHMSI aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii  sijApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEePUOJIOB U TJIABHBIX MOATPYI C Y4ETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OIMUCHIBATh) OOMIHME M CHCIU(PHUECCKHE XHMHYCCKHE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKAAS OIHUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIINI MOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajaHCca dTHX PEaKIIHiA;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMONYYEHUI0O U COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3JIMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Cyinbdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIMi, eCTeCTBEHHO-HAy4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsitre o kuciorax 8 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



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

[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Menpene-eBa. CTpoeHue aToMa
Xumuueckast CBA3b. BuG 10K
noImoTeKa
3.2 OKuCIMTENLHO- 8 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro no paznemy 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peakIMA
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo paznemny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpynisl. A3oT, pochop 1 ux 7 1 bubmmorexa LIOK
' PyIHIBL ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHMH U UX COEIMHEHUS
Htoro mo paznemny 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

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso00.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HNOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
Ne HMara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnuyeckue
n/n Bcero H3ydyeHUusi = oOpa3oBaTebHbIE
padoThbI padoThbI
pecypcsl

1 [Ipenmer xumuu. Posib XUMUHU B )KU3HU 1 bu6mmoreka [IOK
yesoBeka. Terna u BelecTra 01.09.2023 | https://m.edsoo.ru/ff0d210c

5 [TonsaTHe 0 METOIaX IMO3HAHHUS B 1 bubmuorexa [IOK
XUMUH 05.09.2023 | https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00paTOPUU U PUEMBI 1 bubnnorexa [IOK
oOpareHus ¢ 1abopaToOpHBIM 08.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 Yucteie BemecTa fl cMecu. CriocoObl 12.09.2023 bubmuoreka [IOK
paszaesneHus cMecen https://m.edso0.ru/ff0d28c8
[TpakTrueckas pabota Ne 2

5 «Pa3nenenue cmeceli (Ha mpumepe 1 bubmmorexa LIOK

8 _ (e TIDTMEP 15.00.2023 | https://m.edsoo.ru/ff0d2a6c
OUYMCTKU TOBAPEHHOU COJIN)»
but6mmoreka [IOK

6 ATOMBI 1 MOTEKYIIbI 1 19.09.2023 | https://m.edsoo.ru/ff0d2be8

7 XUMHUYECKHE 3JIEMEHTBI. 3HAKU 1 bubmuorexa [IOK
(CMMBOJIBI) XUMHYECKUX YJIEMEHTOB 22.09.2023 | https://m.edsoo.ru/ff0d2a6¢c

8 [IpocThie U CIIOKHBIE BEIIECTBA 1 bubamorexa [IOK

P B 26.09.2023 | https://m.edsoo.ru/ff0d26ca

9 ATOMHO-MOJIEKYJISIPHOE YICHHE 1 bubmorexa LIOK

YIPPHOE Y1 29.09.2023 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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3aKOH ITOCTOSTHCTBA COCTaBa BC€IICCTB.

bu6mmoreka [IOK

10 X .B
Miteckas opuyaa. BasienTocTs 03.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JICMEHTOB
11 OtHocuTENbHAs aTOMHAs Macca. bubmuoreka [IOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca 06.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10719 XHMHAYECKOr0o bubnunorexa LIOK
AJIEMEHTA B COCTMHCHUH 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MounsipHast macca 13.10.2023 | https://m.edsoo.ru/ff0d5230
14 OuU3NYECKHE U XUMUYECKUE SABJICHUS. bubmuorexa [IOK
XuMudeckas peakiius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycaoBUs IPOTEKaHUS bubnnoreka [IOK
XUMHUYCCKUX PEAKITUI 20.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIECTB. bubnmnoreka [JOK
XUMHYECKHE ypaBHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
BreruucieHus: KoJau4ecTBa, MacChl
17 BEILIECTBA 10 YPABHCHUSAM bubmorera [JOK
P . 27.10.2023 | https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUI
Krnaccudukanus XMuMHUYIEeCKHX peaKIIHid
18 (coenuHEeHMS, Pa3I0KEHUS brbmmorexa LIOK
P ’ 07.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIKIoneauct. O6001eHNE 1 bubmorexa LIOK
' . 10.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIlHs 3HAHUI
20 Konrponsnas padora Nel mo reme bubnnorexa [IOK
«BermiecTBa U XUMHUYECKUE PEAKITUI 14.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech ra3zos. CocraB bu6nunorexa LIOK
Bo3nyxa. Kucinopon — snemeHT u 17.11.2023 @ 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
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIPOCTOEC BEIIECTBO. O30H.

dusnueckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (PeaKuy OKUCICHUS bubmmorexa [IOK
poAa {peakdl ’ 21.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [louarue o6 okcumax
CriocoOblI MOJIyYEHHUsT KHCI0pO/ia B
23 smabopaTopuu Zlqn OMLImneHI;(i:TH brbmorera [JOK
patop P ’ 24.11.2023 | https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMudeckoi
24 peaKInu, MOHATHE O bubmuorexa [IOK
TEPMOXUMHYCCKOM ypaBHEHUH, IK30- 28.11.2023 | https://m.edsoo.ru/ff0d4790
U HJIOTCPMUYCCKUX PEAKITUIX
To o (HedTh, yro eTaH).
25 3arH J;P;zeéieq;f; . aﬂill:ol\cdoéb?)ero bubmorexa LIOK
P AV 01.12.2023 | https://m.edsoo.ru/ff0d4c4a
NPEIOTBPAILICHHUS
[IpaxTrueckas padora Ne 3 o Teme
26 «[TonyueHnue u coOMpaHue KUCIopoaa bubmorexa LOK
e onp posta, 05.12.2023 | https://m.edsoo.ru/ffod4ae2
W3YYEHHUE €ro CBOMCTBY
97 Bonopoa — anemeHT u mpocToe bubmuorexa [IOK
BemecTBo. Haxoxaenue B mpupoe 08.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 du3UYEeCKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [IOK
Bozopoaa. [Ipumenenne Boiopoaa 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [loHsATHE O KHCIIOTaX U COIAX bubmorera [JOK
15.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoObI TTOTy4eHHs BOI0OPO/Ia B bubmuorexa [IOK
naboparopuu 19.12.2023 | https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «Ilonyuenue u cobupanue Bogopoaa bubnnorexa LHOK
" ’ 22.12.2023  https://m.edsoo.ru/ff0d4f42

M3Yy4YEHUE €r0 CBOMCTB)



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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MoutsipHbIit 00BEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABorajipo 26.12.2023 | https://m.edsoo.ru/ff0d542e
Brruuciaenus o0béMa, KOJIMYECTBA

33 BEIIIECTBA ra3a Mo €ro u3BeCTHOM bubmmorexa [JOK

B . y 29.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Brraucienns 00EMOB Tra30B 110

34 ABHCHHUIO PEaKIIMU HAa OCHOBE bubmorera [JOK
P "p . 09.01.2024 | https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHI ra30B

35 DuU3NUEeCKUE U XUMUUYECKHE CBOMCTBA bubmuorexa [IOK
BOJIBI 12.01.2024 | https://m.edsoo.ru/ff0d587a

36 CocraB ocnoBanwuii. [Torstue 06 bubmuorexa [IOK
MHJUKATOpax 16.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTenb.

37 HacplieHHbIe M HEHACHIIICHHBIE bubnmoreka [JOK
pacTBOpBL. MaccoBas 1071 BEeIIecTBa B 19.01.2024 | https://m.edsoo.ru/ff0d5b40
pacTBope
[Tpaktuyeckas padora Ne 5 o reme

38 «[IpuroroBnenue pacTBOpOB € bubnmoreka [JOK
onpenenéHHON MacCOBO T0Jei 23.01.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBAY

39 Konrponsnas padora Ne2 o reme bubnnorexa [IOK
«Kucnopon. Bogoposa. Bona» 26.01.2024 | https://m.edsoo.ru/ff0d6342

40 OKcupl: coCcTaB, Kiaccudukanus, bu6nunorexa LIOK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d664e
[Tonyuenune u XuMUYECKUE CBOMCTBA

41 KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmorera [JOK

’ P 02.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHUs: COCTaB, KJIacCUpUKAIIHS, but6mmoreka [JOK
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HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [losrydeHue 1 XUMHUYECKUE CBOMCTBA bubmmorexa LIOK
OCHOBaHUM 09.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, knaccudukanus, bubnnorexa [IOK
HOMEHKJIaTypa 13.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Toryyenue 1 XUMHYECKUE CBOMCTBA bubnmorexa [IOK
KHCIIOT 16.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCOéLII) l'IIi)J'I )eHI/I}I XI/IMI/I‘IZ(I:KI/IC bubmmorexa [JOK
. yi ’ 20.02.2024 | https://m.edsoo0.ru/00ad9474
CBOIicTBa
IIpakTueckas padora Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnnoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 27.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUID)
48 ['eneTnueckas CBA3b MEKy KiIacCaMU bubnnoreka [JOK
HEOPraHUYECKUX COCTMHEHUI 01.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o00611eHe U cucTeMaTU3aLus bubnnorexa [IOK
3HAaHUU 05.03.2024 | https://m.edsoo.ru/00ad9ch2
Kontponbhas pabora Ne3 no teme
50 "OCHOBHBIE KJIACChI HEOPTaHUYECKUX bubmmorexa LIOK
on P 12.03.2024 | https://m.edsoo.ru/00ad9ela
COEUHEHUN
[lepBble MOMBITKU KIaCCUPUKALIUU
o1 XUMHUYECKHX 3JiIeMeHTOB. [loHsiTue o bubamorexa [IOK
' 15.03.2024 | hitps://m.edsoo.ru/00ad9ffa
TpyIIax CXOAHBIX JIEMEHTOB
[leproanueckuii 3aKOH U
52 [lepuoanueckas cucreMa XUMHYECKUX bubmmorexa [IOK
pHoA 19.03.2024 = https://m.edsoo.ru/00ada52¢c
anemenTtoB JI. . Menaeneena
53 [Tepuoapl, rpyniibl, HOATPYIITBI bubnuorexa [IOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

22.03.2024 | https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnnoreka [JOK
snep. U3oTomnbl 02.04.2024 | https://m.edsoo.ru/00ada342
CTtpoeHue 3eKTPOHHBIX 000I0YeK
55 aToMOB 351eMeHToB [leproanueckoit bubmorexa LIOK
05.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. Mennaeneena
XapakTeprcTUKa XUMUIECKOTO
56 3JIEMEHTA 110 €T0 MOJ0KEHUIO B bubmuoreka [IOK
[lepnonuueckoii cucreme /. . 09.04.2024 | https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue Ilepuonnyeckoro 3akoHa
57 JUISL PA3BUTHS HAYKU U NIPAKTUKU. []. bu6munorexa [IOK
N. MenpaeneeB — yu€Hblii, me1aror u 12.04.2024 | https://m.edsoo.ru/00ada96e
rpaKI1aHuH
58 DIIEKTPOOTPUIIATEIILHOCTH ATOMOB bubnnoreka [JOK
XUMHUYECKUX IJIEMEHTOB 16.04.2024 | https://m.edsoo.ru/00adaab8
59 HonHast xuMu4deckast CBsi3b bubmorera [JOK
19.04.2024 @ https://m.edsoo.ru/00adac34
60 KoBasienTHast monsipHasi XUMUYECKast bubnnoreka [JOK
CBSI3b 23.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenousipHas XUMU4ecKas bubnnorexa [IOK
CBS3b 26.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIIEHUS bubmmorexa [JOK
30.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE bubnnorexa [IOK
peaKIu 07.05.2024 | https://m.edsoo.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIU bubmorexa LIOK
10.05.2024 | https://m.edso0.ru/00adb076
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Kontponbhas padota Ne4 o teme

bu6mmoreka [IOK

6 «Crpoeitiie aToma. Xumirieckas 1 14.05.2024 | https://m.edso0.ru/00adb486
CBSI3b)

66 Pezepublil ypok. O600111€HNE U 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHUi 17.05.2024 | https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O6001eHNE 1 1 bubmmorexa LIOK
CHCTeMaTH3allus 3HaHUH 21.05.2024 | https://m.edsoo.ru/00ad9cb2

68 Pezepaublil ypok. O600111€HNE U 1 bubmmorexa [IOK
CHCTeMaTH3aIus 3HAaHUU 24.05.2024 | https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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9 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Konrpoabnbie | IlpakTtuyeckue
n/n Bceero H3YYeHH S o0pa3zoBaTeJibHbIE
padoThI padoThbI
pecypchbl
[lepnonnueckuil 3aKoH.

1 Ilepnonnueckas cucrema 1 bub6mmorexa [IOK
XUMU4eckux annemeHTos Jl. 1. 01.09.2023 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKUX IJIEMEHTOB 1 bubmorexa LIOK

i 05.09.2023 | https://m.edsoo.ru/00adb6hb6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubmuoteka [IOK
HEOPraHUYECKUX BEILECTB 08.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buasr xuMudeckoi CBS3M M THITHI 1 bubnuorexa [IOK
KPUCTATIMYECKUX PEIIETOK 12.09.2023 | https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o teme

5 I1 0 5 1 1
«IToBTOpEHUE U yriyOaeHUE 3HAHUI 15.09.2023
OCHOBHBIX pa3JIeJIOB Kypca 8§ Kiaccay

6 Knaccuduxanus XuMuaeckux 1 bub6nmoreka [IOK
peaKIuii Mo pa3InyHbIM MPU3HAKAM 19.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUYECKOMN

7 eaknuu. [ToHATHE O TOMOTCHHBIX U 1 bubmorexa LIOK
PeAItiH. 22.09.2023 | https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHUSIX
ITonsiTHE O XMMHUYECKOM

8 aBHOBecHUU. DAKTOPHI, BIUSIONINE 1 bubmorexa LIOK
P ' PEL B 26.09.2023 | https://m.edsoo.ru/00adc28c

Ha CKOpPOCTb XHUMHYECKOMN pC€aKiuu u
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MOJIO’KEHNE XUMUYECKOTO
paBHOBECHS

OKHCIIMTEIHHO-BOCCTAHOBUTCILHbBIC

bu6nmoreka LIOK

9
peakimu 29.09.2023 | https://m.edsoo.ru/00adcade
Teopust IEKTPOTUTHUSCKOM
10 nccorarmu. CHiIbHbBIE U ci1a0ble bubmmorexa [TOK
g HHATH. 03.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMouuble ypaBHEHUS PEAKIINI bubmorexa LIOK
M peaktl 06.10.2023 | https://m.edsoo.ru/00add448
XHUMUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHMI B CBETE MPEACTABICHHI bubnnorexa [IOK
00 DJIEKTPOIUTHIECKON 10.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLMAIIAN
XUMHUYECKHUE CBOVMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubnmorexa HOK
P . 13.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON JUCCOLUAIIIU
14 ITonsaTtue o ruapon3e cojien bubmorexa IOK
AP 17.10.2023 | https://m.edsoo.ru/00add9d4
15 O06001mIeHNEe U CUCTEMAaTH3aIIHs bubmuorexa [IOK
3HAHUHA 20.10.2023 | https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.
16 «Perienne 3xcIepuMEHTAIIBHBIX Bubmorexa ITOK
P 27.10.2023 | https://m.edsoo.ru/00addbfa
3agauy
KonTponbhas padora Ne2 o teme
17 «DIIEKTPOIUTHUECKAS THUCCOIIHAIIUA bubnnorexa [IOK
P s AL 24.10.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEeaKIH B PACTBOPaxX»
18 OO6m1ast XxapaKTepUCTHUKA rajJOreHOB. bubnmnoreka [JOK
XUMUYeCcKHe CBOWCTBA Ha MpUMeEpe 07.11.2023 | https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XJiopa

Xnoposogopoa. ConsiHast KUCIIOTa,

19 XUMUYECKHUE CBOMCTBA, MOJTYyYEHUE bubmmorexa [IOK
> 1Oy ’ 10.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpaxTrueckas padora Ne 2 mo Teme
20 «[lory4aeHre CONITHOM KUCIIOTHI bubmmorexa [IOK
JHEHEE 5O ’ 14.11.2023  https://m.edsoo.ru/00ade348
M3Yy4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMUYECKUX PEAKLUN, €CIIU OIUH U3 bubmmorexa [IOK
PEATHIH, 8 17.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B H30BITKE
29 OO6m1as XxapaKTepucTHKa JIEMEHTOB bubnnorexa [IOK
VIA-rpynmst 21.11.2023 | https://m.edsoo.ru/00ade64a
AIoTponHbie MOAU(MUKAIIUHN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeuHEHUN bubmuoreka [OK
B IIpHpojie. XMMHUYECKHE CBONCTBA 24.11.2023 | https://m.edsoo.ru/00ade64a
CephI
24 CepoBogopon, CTpoeHuUE, bubnnorexa [IOK
(hU3UYEeCKHe U XUMHUYECKHUE CBOMCTBA 28.11.2023 | https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTA,
25 ¢bu3nvecKkre 1 XUMHYECKUE bubamorexa LOK
. 01.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHECHUE
XUMHUYECKUE PEAKITIH, JICHKAIUE B
OCHOBE ITPOMBIIIIIEHHOTO CII0c00a
26 MOJIy4YEHUS] CEPHOMN KUCIIOTHI. bub6mmorexa LIOK
XUMHYECKOE 3arpsi3HEHNE 05.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKaroIIel Cpe/ibl COeAMHEHUSIMHU
Cephl
27 Brrunciaenne MaccoBoii JOJIH BBIX0Oa but6mmoreka [JOK
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MPOAYKTA PEaKIvu 08.12.2023 | https://m.edsoo.ru/00adec8a
OO01mmast xapakTepuCcTHKA SJICMCHTOB
08 VA-rpynmnsl. A30T, bubnmorexa [IOK
pacrpocTpaHeHHe B IPUPOJIE, 12.12.2023 | https://m.edsoo.ru/00adeea6
(bu3HYeCKre U XUMHUYECKUE CBOHCTBA
Ammuak, ero puznyeckue u
29 XUMHYECKHE CBOICTBA, IOJIYUECHNUE U bubmmorexa [IOK
> oMYA 15.12.2023 | https://m.edsoo.ru/00adf004
MIPUMEHEHUE
ITpaktuyeckas padora Ne 3 o Teme
30 «[TonyyeHne aMMuaka, U3y4yeHue ero bubmorexa [OK
Iy > 13YH 19.12.2023 |  https://m.eds00.ru/00adf180
CBOMCTBY
31 A3oTHas KUCnoTa, €€ husndeckue u bu6muoteka [IOK
XUMHYECKHE CBOIICTBA 22.12.2023 | https://m.edso0.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
32 00peHn. XMMHUYECKOE bubmorexa IOK
YAODP i . 26.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOUICH cpeabl
COEIVHEHUSAMU a30Ta
docdop. Oxcug pochopa (V) u
33 (1)00(%)0 pHaH KI/I(I:[JI((i))Ta (bqnfgn(qezme u bubmorera [JOK
P . 29.12.2023 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOIyYCHUE
Hcnonp3oBanue dhocdaros B
34 KauecTBE MUHEPaJIbHBIX YA0OPEHUH. bubnmoreka [JOK
3arps3HeHuEe IPUPOIHOUN Cpeibl 09.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
Vriepon, pacupocTpaHeHUEe B
35 pu i g $H3;iec£ieIIXHMquCKHe Bubmrorexa ITOK
PHPOAE, 12.01.2024 | https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxkcunpl yriepoja, ux puandeckue u
XUMHYECKUE CBOUCTBA.

bubmuorexa [IOK

36
DKOJOTUYECKHE MPOOIIEMBI, 16.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHI0M yriiepoaa (1V)
37 VYronpHas KUCIOTa U €€ CoNu bubmorexa LIOK
19.01.2024 @ https://m.edso00.ru/00ae006¢
[IpaxTrueckas padora Ne 4 o Teme
38 "IlosrydeHune yriekucioro rasa. bubnnorexa [IOK
KauecTBeHHas peakiys Ha KapOOHaT- 23.01.2024 | https://m.edso0.ru/00ae027e
noH"
[lepBoHaYaIbHEIC TOHATHS 00
39 OpraHMYECKHUX BEIIESCTBAX KaK O bubmorera [IOK
P 26.01.2024 | https://m.edsoo.ru/00ae054¢
COEIMHEHUSX yIiIepo/ia
40 Kpemuuii u ero coeuHeHUs bubmorexa LIOK
P 30.01.2024 | https://m.edsoo.ru/00ae080a
IIpakTueckas padora Ne 5.
41 Pelrenne skcriepuMeHTaNIbHBIX 33124 bubmuoteka [IOK
no teme «BaxHeume HeMeTaIbl U 02.02.2024 |  https://m.edso0.ru/00ae0bf2
WX COCTUHCHHS
KonTponbHas padora Ne3 o Teme
42 «BaxHeiime HeMeTaJTbl U UX bubmorexa LIOK
06.02.2024 | https://m.edsoo.ru/00ae0el8
COEIIMHEHUS
OO6m1as XxapakKTepucTuKa
XUMUYECKHUX DJIEMEHTOB —
43 METaJlJI0B. MeTalnnueckas CBsI3b U bubmuorexa [IOK
MeTaJllIn4yecKasi KpucTauInyecKas 09.02.2024 | https://m.edsoo.ru/00ae103e

pemérka. Pu3nvecKue CBOMCTBA
METaJUIOB
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XUMHUYECKHE CBOMCTBA METAJLJIOB.

44 DNEKTPOXUMUYECKHUHN Ps bubmorexa HOK
P . P 13.02.2024 | https://m.edso0o.ru/00ae1156
HAMNpPSDKEHUH METAIIIOB
OO1u11e crnocoObl MoTyYeHUs
MeTtauioB. CrutaBel. BeraucieHus mo
45 ABHCHUSM XMMHUYCCKUX PEaKIIHI bubmorera [JOK
P P ’ 16.02.2024 | https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
pUMecH
46 [TonsaTHE O KOPPO3UHU METAIIIIOB bubmorexa HOK
PP 20.02.2024 | https://m.edsoo.ru/00ael1278
bu6nunorexa LIOK
47
[lenotnie MeTaLIb 27.02.2024 | https://m.edsoo.ru/00ael4b2
48 Oxcuabl ¥ TUIPOKCUIBI HATPUS U bubnuotexa [IOK
KaJust 01.03.2024 = https://m.edsoo.ru/00ael4b2
49 [llenouHO3eMeTbHBIC METAIIBI — bubnuorexa [IOK
KaJILLIUA 1 MarHUH 05.03.2024 | https://m.edsoo.ru/00ae15e8
50 BaxHelime coeUHEHUS KaJIbIIHS bubmorexa HOK
A B 12.03.2024 = https://m.edsoo.ru/00ael5e8
51 O0006I11IeHNE U CHCTEMATHU3AIHS
3HAHUH 15.03.2024
52 JKECTKOCTH BOJIBI M CIIOCOOBI €6 bu6mmoreka [IOK
YCTpaHEHUS 19.03.2024 = https://m.edso0.ru/00ae1886
[Tpaktrueckas padorta Ne 6 o Teme
53 "YKECTKOCTh BOJbI K METOIbI €€ bubmorexa HOK
" 22.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnmoreka [JOK
54
AdtiomHHHif 02.04.2024 | https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOICTBA OKCHIA U bubnuorexa [IOK
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TUAPOKCHUIA 05.04.2024 | https://m.edsoo.ru/00aelc64
bubnuorexa [IOK
% AKeneso 09.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxcnpl, THIPOKCHUIBI U COJIN XKEJe3a bubnnorexa [IOK
(1) u xene3a (1) 12.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06001IeHNE U CUCTEMATU3 AL
3HaHUI 16.04.2024
[Tpaktuyeckas padora Ne 7.
59 Pemrenne skcniepuMeHTaNbHBIX 3324 bubnmoreka [JOK
1o TeMe «BaxkHelre MeTasibl U X 19.04.2024 = https://m.edso0.ru/00ae3de8
COCTMHECHHUSI»
Brruncnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIHii, €CIU OJIUH U3
50 peareHTOB JIaH B U30BITKE WIIH bubmuorexa [IOK
COJIEP>KUT puMecH. Beruucienus 23.04.2024 | https://m.edso0.ru/00ael1750
MacCOBOM JIOJU BBIXOJa TIPOIYKTA
peakuuu
61 O0001IeHNE U CUCTEMATU3 AL
3HaHUN 26.04.2024
KonTponbHas padora Ne4 o Teme
62 «Baxneime MeTaIbl U UX 30.04.2024
COEJIMHEHUS
63 BewectBa u matepuaisl B bubnmnoreka [JOK
MTOBCEIHEBHOM KM3HH Ye€JIOBEKa 03.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bu6muoteka LIOK
OKpY’KaloIlen cpebl 07.05.2024 | https://m.edso00.ru/00ae4270
65 Ponb xumuum B pemienun bubnmnoreka [JOK
AKOJIOTUYECKHUX TTPOOIIeM 10.05.2024 = https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PeseprubIil ypok. O60011eHNE 1

66 1 bubmuorexa [IOK
CHUCTeMaTH3aIis 3HAHUH 14.05.2024 = https://m.edsoo.ru/00ae0d0a
67 Pezepusblii ypok. O6001eHne u 1 bubnmorexa [IOK
CHCTEeMAaTH3alKs 3HaHUH 17.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHelit ypok. O60011eHNE U 1 bubnmoreka [JOK
CHCTeMaTH3aIis 3HAHUI 21.05.2024 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3parenscTBO «lIpocBerenne»
Xumus, 9 xknacce/ Pymsutuc I'.E., ®enpaman @.1°., Akunoneproe 0011ecTBo

«M3parenscTBO «IIpocBenieHne»

METOJUYECKUE MATEPUAJIbBI IS YUUTEJIA

1.Tapmun, A. O0mas u HeopraHu4deckass XUMHUS B CXeMax, pUCYHKax, TabIuIax,
XUMHUYECKUX peakiusax: YueoHnoe mocooue / A. I'apmmn. - CIIO.: [Tutep, 2013.

2. JTaitnexo B.M. Kak HaydnTh HIKOJIBHUKOB pElIaTh 3a4a4M 110 OPTaHUYECKOU
xumuu. — M.:IIpocsemienne, 2012.

3.Jdopoubkun B.H. , A.I'. bepexnas, T.B. CaxneBa, B.A.®eBpaneBa Xumusi.
Tematudeckue TecThl 111 moaroroBku Kk EI'D: PoctoB-Ha-/{ony «Jlermon», 2012.
4.Kapepuna A.A u np. EI'9-2018. Xumus. Kypc camonoarorosku. TexHonorus
pemenus 3aganui. [Ipocsemenne, 2018

S.IIportacos I1.H., [{uroBuu 1.K. MeToauka pemieHusi pac4eTHbIX 3a7a4 10
xumuu. — M.: IIpocsenienue, 2010.

6.Pomanogckas B.K. Pemenue 3agau. — C-Ilerepoypr, 2012.

7.CBepmioBa, H.JI. O0mast u HeopraHudeckass XMMUs: SKCIICPUMEHTAIbHBIC
3aja4u U yrpaxHeHnus: Yueonoe nocooue / H.J. Csepanosa. - CII0.: Jlans, 2013

7.1y6epommnep, O.H. O0mias u Heoprauuveckasi XuMHs: SKCIIEPUMEHTAJIbHBIC



3a/1a4u U
ynpaxHeHusi: YuedbHoe nocodue / O.H. Llydbepommnep. - CII6.: Jlans, 2013
8.Iupmmna H.B. Xumusi: npoekTHas AesSTENbHOCTh. — Bonrorpaa: «Yuurens,

2013.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://home-school.interneturok.ru/

https://resh.edu.ru/

https://educont.ru/

https://sites.google.com/site/himulacom/

https://www.yaklass.ru/

https://uchi.ru/






