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HOACHUTEJIBHASA 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 (enepanpbHOl pabodeil MpOrpaMMel
BOCIIUTAHUS U C YUYETOM KOHUENIMHU MPEnoiaBaHusl yueOHOro npeamera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma mo xuMuM Na€T TPENCTABICHUE O IIENsAX, OOIIEeH cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pazienaM M TE€MaM MPOTrpaMMbl IO XHWMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEPUCTUKU COJIep KaHMs, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolUXCs, ONpEAeNsieT BO3MOXKHOCTH TMpeaMera st
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
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 XUMHHM CIY>KUT OCHOBOH Juisi (OPMUPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpPyEeMble XUMHUEH MPEICTABICHUS O B3aWMOIIPEBPAIICHHSIX
SHEPruM M 00 SBOJIIOLUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUsS TrI00albHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
NUILEBOM U SKOJIOTHUECKON O€30MacHOCTH, TPOOIEM 3paBOOXPaHEHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealu3aludyd  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUS U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
OoOy4aromMXxcs, HABBIKOB WX CAMOCTOSTEIBHOW Y4eOHOW JIeATEeNbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3TJIs1a HA €IMHCTBO MPUPOJIbI M YETOBEKA, SABJISIETCSI OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUHU €CTECTBEHHO-HAYYHOI rpaMOTHOCTH 00yYarouuxcs;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHSI K E€CTECTBEHHO-
HAay4HBIM 3HaHUSM, K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B HKOJOTHYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUWs B OOYYEHMHM XMMHUU OOECHEUYMBAIOTCS CHEHU(pUKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
a/JIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OIMpeNeIEHHOM JTane eé
pa3BUTHSL.

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

CrtpykTypa coaepxaHusi MporpaMMbl N0 XMMUU COpMUpOBaHA Ha OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATHUNA O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATHI O XUMHUYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHUSI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

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

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBopax.

Teopernueckne 3HaHWA pacCMaTPUBAIOTCA HA OCHOBE AMIUPUYECKH
HOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JIpyroMy, BBIIONHSAS (QYHKIUM OOBACHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNAS O XUMHUYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEMHOW MNpPHUPOABI, LEHHOCTHOTO OTHOWIEHUS K HAy4YHOMY 3HAHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee M3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKalooluid MUpy,
«buonorus. 5-7 xknacce» u «Puzuka. 7 Kiaccy.

[Ipy wu3ydyeHUHM XHUMHHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHMA OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
JESATENbHOCTH YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM I[I03HAHHMS TIPH HW3YYCHUW BCIIECTB U
XUMHYECKUX peaKinii, B (GOPMUPOBAHUH W PAa3BUTUH TO3HABATEIHHBIX YMEHHUU U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4eOHO-HCCIIEI0BATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HM.

[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 MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HampaBJIICHHOCTh OOy4YeHUS] HA  CHCTEMAaTHYEeCKOe TMpUOOIIeHUe
o0yJaronuxcss K CaMOCTOSITENbHON MO3HABATEIILHON AESITEbHOCTHA, HAYyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecrieueHre yCIOBHA, CTOCOOCTBYIOIIUX MPUOOPETEHUIO 00YJAOIITUMUCS
OTBITa Pa3HOOOPA3HON NEATEIHHOCTH, MO3HAHWUS M CaMOTIO3HAHMSA, KIFOUYEBBIX
HAaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHHBEPCATbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanme oO0mell (HYHKIIMOHATLHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATHP U OICHUBATh SIBIICHUS
OKPYXKAIOIIET0 MHpPA, UCIOJB3Yysl 3HAHWUS W OMBIT, MOJYYCHHBIC MPU U3YICHUH
XUMHUH, TPUMEHITh WX TPHU PEIIeHHH MpoO0jJeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHWE y OOYyYaKOIIMXCAd TYMAaHHUCTHYECKHX 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 MOTHBAIMM K OOYYECHHIO, 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 00111eT0 00pa3oBaHus, cocTaBiser 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHbIE XUMUYECKHE TOHITHSA

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemectBa. du3nyeckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSIHUE
BemiecTB. IloHsTHe 0 MeTojax IMO3HAHUSA B XMMHUHM. UHMCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. 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. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XAMHAYECKHUX COCTUHEHHM.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKoH COXpaHEHHUs MacChl BEIIECTB. XHUMHUeckue ypaBHeHus. 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
¢u3nuecknx CBOMCTB 00pa3I[OB HEOPTaHWYECKUX BEIIECTB, HAOJIOJCHHE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHOM MPOBOJIOKH, B3aUMOEHCTBUE MeJla ¢ KUCIIOTOMN) SBICHUHN, HAOII0ICHUE 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 CTIOCOO0O0B pa3/IelICHHs] CMECEi: ¢ MOMOIIBI0 MarHura, (puibTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiue 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 KHUCIOpoJia B JA0OpaTOpuM U MPOMBINUIEHHOCTH. Kpyroropor
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 TapHUKOBOro 3¢ dexra, pa3pylieHue 030HOBOTO CIIOSI.

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

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM 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 4denoBeKka. KpyroBopoT BoabI B MPUPOJIE.
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 XUMHYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

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

Kucnorsl. Knaccuduxanus xkucnor. Homenknarypa kucior. Gusnueckue 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 (moxkapa), O3HAKOMJIEHHME C oOpa3llaMH OKCHAOB 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 | MOJIb, HCCJEIOBAHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHHE O0pa3lOB HEOPraHWYECKHUX BEUIECTB Pa3JIMYHBIX KJIACCOB,
HAOJII0/ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAX KUCJIOT U LIENOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METajjia JIPYrMM M3 PacTBOpa COJIH, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlue KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
aremMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKas 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 TUPOKCHUIBL.

[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 IIEpUOAA H
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 110 ero nonoxeHuto B [lepuonnueckoii cucreme . . Menaeneena.

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

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuTuA Hayku W mnpaktuku. . M. MenneneeB — yd€Hbld u
rpaXKJaHUH.

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

Crenenp  okucieHua.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Iponecchl okucaeHns U BOcCTaHOBIEHNA. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMenm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHSATUM, SBISIOMINXCS CUCTEMHBIMH JIJII OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O LIMKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAy4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

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

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, rugpocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUHM 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
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUNA KPUCTAJUIMYECKON PELIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX 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 KaTaau3aTtopa). DK30- U SHJIOTEPMUUYECKUE PEaKIINU, TEPMOXUMHUUYECKUE
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,
BIMSAIONIME HA CKOPOCTh XHMMHUYECKOW pEaKUMU M MOJ0XKEHUE XUMHUYECKOTO
paBHOBECHSL.

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



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJIb30BaHUEM  METOAA
AJIIEKTPOHHOTO 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 CiIoBUS MPOTEKaHUS PEaKIuii 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, HCCIEIOBAHUE JIIEKTPOIMPOBOAHOCTHU
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALMHA KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMEe oOcaJKa, BBIJICJICHHE 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 xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3aMoOJIeCTBUE € MeETAJIaMH, HEMETalllaMH, Iejio4amMu). XJIOpPOBOJOPO/I.
ConsiHast KucioTa, XUMUYECKHE CBOMCTBA, MOJIYyYEHHE, NMpUMEHeHHue. 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 M (U3MYecKue 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, (Qu3UYecKHMe M XUMUYECKHE CBOWcTBa (00IIuMe 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. HaxoxnaeHue ceppl U €€ COCIUHEHUH B MpUpOAE. XUMHYECKOE
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 OKHUCIEHHs. A30T, PacHpOCTpPaHEHHE 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, MpuMeHeHne. 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 OKPY KaIoIIel Cpe/ibl COeIMHEHUSIMU 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 pochaTtoB B KaUeCTBE MUHEPATIBHBIX YA0OPEHUIA.

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), rumore3a riao0anbHOrO TMOTEIUVIEHUS KIUMaTa, 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 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
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 BEIECTBAX: KHUpaX, OeNKaX, YriieBoJax — U ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoenuvHeHUss KpeMHHs B mnpupone. OOmme mnpeacraBieHus 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
CTPOUTEINIBHBIX MAaTEPUAIIOB B OBCEHEBHOM KU3HHU.

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 WX COEQUHEHHI (BO3MOXKHO MCIOJIb30BAHUE BHIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTBI, M3y4YEHHUE XUMHUUYECKUX CBOWCTB
paz0aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Ccyibdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), 00pa3mamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIyISHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJECUCTBUE KOHLIEHTPUPOBAHHOM a30THOU KUCIIOTHI C MEJIBIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4EHUE MoOJemen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, Mojdy4yeHue, COOMpaHue, paclio3HaBaHUE W HU3y4YEHUE
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 «BakHeuime 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.  ODIEKTPOXMUMHUYECKUH Pl
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TMONIy4eHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
anementoB JI. M. MeHneneeBa, CTpOCHHME UMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJAPOKCHUIBI HATpusd MW Kanus. [I[puMeHeHue IIeNOYHBIX METAuIOB 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. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBbIE CBOMCTBA OKCHAA 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, THApOKCHIIbI U comu xxenesa (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
UCIIOJIb30BaHUE BHUJAEOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJEUCTBUS 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 MOHBI: MArHUs, KAJIbLHUs, AIFOMUHUA, [IMHKA, JKEJe3a
(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 TUJIPOKCUA IMHKA, PEIICHUE YKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TeMe «BaxkHenmue
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
XUMHYECKUX 0KOrax M OTPaBIICHUSIX.

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

Xumuueckuii IKCnepumenm:

U3y4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABBI METAIJIOB, TOJUMEPHBIC
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
€CTEeCTBEHHO-HAYYHOI'0 IUKJIA.

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, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbI, PagUOAKTUBHOCTh, MOJIEKYJa, B3JIEKTPUYECKUW 3apsAll, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CiiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

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

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO OOIIEro
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 TIOBEJEHUS U CIOCOOCTBYIOT MpolieccaM
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTAalUN U
pacUIMpEeHNE 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 JOCTHKEHUAX M OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM 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,  y4eOHOHMCCIIeIOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM [EATENbHOCTH IpHU
BBINIOJJHEHUM Y4E€OHBIX, I1I03HABATENbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHHUS 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 BEIIECTBE U XUMHUYECKOW peaklluu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 TOHUMaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJbI, B3aUMOCBSI3IX YEJIIOBEKA 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
CHOCOOHOCTP K  caM00Opa3oBaHUIO, TNPOEKTHOM W  HCCIEI0BaTENbCKON
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 3J0POBBI 00pa3 >KW3HHU, OCO3HAHWE TIOCIEACTBHUA M
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 NMPAKTUUECKOMY U3yUYeHHUIO TIpodeccuii 1 Tpya 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 XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIECTBOBAHMSI, TOHMMAaHNUE IIEHHOCTH 37J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 37I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIO/ICHUS
paBmII 0€301IaCHOTO MTOBEACHUS TP paboTe C BEIECTBAMH, a TAKKE B CUTYAIIUAX,
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 KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIEeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIO0B XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pe3yJabTATOB BBIACISIOT 3HAYUMBIC IS
dbopMUpOBaHUS MHPOBO33pEHUsI OOLIEHAYyYHbIE TOHATUS (3aKOH, TEOopHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUU W3 ATUX MPEAMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEITOCTHOMN



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO 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, yYCTaHABIIMBAaTh B3aWMOCBSI3b C JIPYTUMHU TOHSATHSIMH), HCIIOIB30BATh
HOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KPUTEpHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEAKIUH,
YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUs (MHAYKTHUBHBIC, N€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOILECCe TO3HAHWS TOHITHS (MPEAMETHBIC U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMHUHU MOJEJIbHBIEC MTPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT03HABATEbHBIX 3a7a4, ¢ YIETOM
ATUX MOJIECTBHBIX TPEICTABICHUN BBISBIATH U XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKHU U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHW3allMA W TIPOBEJICHUIO
YUYEHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJIogaTh 3a XOJAOM Ipolecca,
CaMOCTOSTETILHO MPOTHO3UPOBATh €0 Pe3ysbTar, (OpMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TOIYIACMYIO U3 Pa3HBIX HCTOYHUKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



yMEHHE MPUMEHSTh Pa3JIUYHBIC METOJbl U 3aMpPOChl MPHU MOUCKE U O0TOOpE
uHGOpMAIIM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENIBHBIX 3a7a4 ONPEACIEHHOT0 TUIIA, MPUOOPETEHHE OTbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO MCTIOJBb30BAHUS PA3TUUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIOJb30BaTh M aHAJIM3UPOBAThL B Tpolecce Yy4eOHOW U
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHl (B Xol€ Juanora M (Wiau) AUCKYCCHUH) IO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHS  MPEICTaBIATh  IOJNYYEHHBIE  pE3yJNbTaTbl  I[03HABATEIbHOU
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pEe3yJAbTATOB BBHIMIOJIHEHUS XUMHUYECKOr0 SKCIEpPUMEHTa (J1abopaTOPHOIrO OMbBITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

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

PeryasiTuBHbIC YHUBeEPCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh UEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATEIbHBIX 3aJlad, CaMOCTOATENbHO COCTaBJISITh WU 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
UCIIOJI30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, Mpe/IJlaraéMbie B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBui, crnenuduyueckue i1 TPEAMETHON 00sacTu  «XHUMUS», BUJbBI
NEATEITbHOCTA MO  IOJYYEHHI0 HOBOTO 3HAHWA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenusi B 8 kiiacce npeiMeTHble pe3ysbTaThl HA 0230BOM yPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJMWYECTBO BEILIECTBA, MOJb, MOJIpHas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO AJIEMEHTa B COSIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3JIOKEHUs, 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, PAacCTBOpP, MAaccoBas J0Js BEIIECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

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

e HCIOJNIB30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBlieHUs (GopMyi
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 XUMHYECKON CBsi3M (KOBaJe€HTHAas W 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 COXPAHEHUsS MAacChl 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 OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XapAKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pACTIPEICIICHUE UX TI0 AJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBY YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKAasl OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

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

BBIYMCIIATh OTHOCHUTEIBHYIO MOJEKYJISAPHYI0O U  MOJSPHYIO MAaccChl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON EATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMaTH3aluio, KiIacCU(PUKALUIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — i1 M3Y4YEHUSI CBOICTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICJICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOJAa M KHCIOpPOJAA), NPUTOTOBIICHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOAWTH  XMUMHYECKHME  DKCIIEPUMEHTHI MO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

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

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX MOHATHA: XUMHUYECKHIA
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATENbHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3arop, XHUMHUYECKOE paBHOBECUE, OOpaTUMble H



HEOOpaTUMBbIE peaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKUCJIEHHE U  BOCCTAHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAJUIMYECKAsT pEmIETKa, KOPpPO3Usl METaJlIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
MIPUMEHSATH ITU MOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;
UCIIOIb30BaTh XHMMHYECKYI0O CHUMBOJIUKY JUISi COCTaBjieHUs (Gopmyl
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JMYHOrO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METANIMYECKas) B HEOPraHMYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, 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 llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas noArpymmna (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B NEPHUOJUYECKON Talbmuue, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii  sijApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTHM B U3MEHEHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHHUU B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTENEHEH OKUCICHUS
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKAAS OIHUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITb YPABHEHHSI AJECKTPOJUTUUYECKOM JHUCCOIMALIMM  KHUCJIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
nabopaTopHBIM  O0OpYJIOBaHMEM, a TaKXke TMpaBuiaa oOpamieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOpHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Cyibdar-, 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
Paznea 1. IlepponavajibHble XUMHUYECKHE IIOHATHSA
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 Bonopon.Ilonstre o kucmorax 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
MenpneneeBa. 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 peaKIIuH
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 pazneny 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
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 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
Koan4yecTBo yacoB DJIeKTPOHHbIE

Ne ara ara uudposBbie

Tema ypoka Kontpoabnbie | IlpakTnueckue A A op
n/n Bcero U3yYeHHsl | HU3y4YeHHsl  oOpa3oBaTejibHbIE

padoThbI padoTsbI
(naan) (pakr) pecypcsl
[Ipenmer xumuu. Ponb BuG LIOK
nOJIMOTEeKA

1 . 1 05.09.2024
XUIMHIL B ARHHH AcToBeka https://m.edsoo.ru/ff0d210c
Tena u BemrecTsa
IlonsTre o MeToaX bu6nunorexa LIOK

2 1 06.09.2024
MO3HAHUS B XUMUHU https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1
«[IpaBuna paboTsl B

3 1abopaTopuu U MPUEMBI 1 12.09.2024 bubmmorexa [IOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000pyIOBaHUEM
YucTele BemecTBa U CMECH. Eub 10K

noIMoTeKa

4 C 0 1 13.09.2024

HOCOU bl pasiesIert https://m.edsoo.ru/ff0d26ca
cMmecei
[Ipaktuyeckas padora Ne 2

P .

5 «Paznenenue cmeceii (Ha 1 19.09.2024 bubmuorexa [IOK
MPUMEPE OUUCTKU https://m.edso0.ru/ff0d28c8
MTOBapEeHHOH COIM)»

bu6nunorexa LIOK
6 A 1 20.09.2024
TOMET M MOJICKYIIHL https://m.edsoo.ru/ff0d2a6c
7 XHUMUYCCKHUE IICMECHTBHL. 1 26.09.2024 bubmuorexa [IOK



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

3Haku (CHUMBOJIBI)
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2be8

[IpocTeie U ClOKHbBIE

bu6nmoreka LIOK

ypaBHEHUS

8 27.09.2024
BeIecTBa https://m.edsoo.ru/ff0d2a6c¢c
ATOMHO-MOJIEKYIIIPHOE
9 yisip 03.10.2024 bubnmoreka [JOK
y4EHHE https://m.edsoo.ru/ff0d2d50
3aK0H OCTOSHCTBA
COCTaBa BEIECTB. Bub 10K
HOJINOTEKA
10 Xumuueckas hopmyia. 04.10.2024
bopmy. https://m.edsoo.ru/ff0d2eae
BajenTHOCTE aTOMOB
XUMHYECKHUX DIJIEMEHTOB
OTHOCUTENbHASA aTOMHAs Eub 1IOK
HOJINOTEKA
11 macca. OTHOCUTEILHAS 10.10.2024
https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsl Macca
MaccoBag noins Eu6 10K
HOJINOTEKA
12 XUMHUYECKOTO DJIIEMEHTA B 11.10.2024
https://m.edsoo.ru/ff0d350c
COEIUHEHUN
KonnuectBo BemecTna. b K
13 B 17.10.2024 nommorexa LO
Mons. MonsipHas Mmacca https://m.edsoo.ru/ff0d5230
dusnueckue U XUMHUYECKUE Eu6 [IOK
HOINOTEKA
14 SBJIICHUS. XUMHUYECKas 18.10.2024
https://m.edsoo.ru/ff0d37fa
peaxkuus
[Ipu3Haku u ycioBus Eu6 10K
HOINOTEKA
15 OPOTEKAHUSA XUMUUYECKUX 24.10.2024
p N https://m.edsoo.ru/ff0d3al6
peakiuit
3aKOH COXpaHEHHUs MacChl Eu6 OK
16 BelecTB. XUMHAYECKUE 25.10.2024 nonnotexa Il

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

Brrancnenus KOJIN4YECTBA,
MacCChI BEIIECTBA 110

bubmuorexa [IOK

17 YpPaBHEHUAM XUMHYECKUX 07.11.2024 https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccudukamms

18 XUMUYECKUX PEAKIINN 08.11.2074 bubnmnoreka [JOK
(coenuHeHwusI, pa3IOKEHUs, https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)

M. B. JIoMoHOCOB —

19 YUIEHBIA-IHITUKIIOTIETUCT. 14.11.2024 bubnmoreka [JOK
O06001IeHNE U https://m.edsoo.ru/ff0d40c4
crucTemMaTu3alus 3HaHUI
Konrposbnas padora Nel BuGmiorexa [IOK

20 o teMe «BermecTBa u 15.11.2024 httos://m.edsoo.ru/f0d4290
XUMHUYECKHE PEaKIIUN»

Bo3nyx — cmeck ra3os.

21 CocraB Bo3nyxa. Kucnopon 21.11.2024 bubmuorexa [JOK
— 3JIEMEHT U IIPOCTOE https://m.edsoo.ru/ff0d448e
BelecTBo. O30H
Ou3nvecKue ¥ XUMHUICCKHEC
CBOICTBAa KMCJIOpPOJa BuGmorexa LIOK

22 (peaxuun OKuCICHHA, 22.11.2024 https://m.edsoo.ru/ff0d4614
ropenue). [Tonstre 06
OKCHJIaxX
CriocoOsl mostyueHust

23 KHCJIOPO/a B 1a0OpaTopuu 58.11.2024 bu6munorexa [IOK
Y IPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeneHue kuciaopoaa

24 Tennosoii a¢pexr 29.11.2024 bu6muorexa [IOK



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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

XUMUYECKON PEaKIIuH,
MMOHATHE O
TEPMOXHUMHUYECKOM
YpaBHEHUH, IK30- U
SHIOTEPMUYECKHUX
peaKIusIx

https://m.edsoo.ru/ff0d4790

Tormso (HedTh, yroib u
MeTaH). 3arpsi3HeHHe

but6mmoreka [JOK

25 05.12.2024
BO3/yXa, CIIOCOOBI €T0 https://m.edsoo.ru/ffod4c4a
MPeI0TBPALLCHUS
[Ipaktruueckas padora Ne 3

26 o teme «llonydyenue u 06.12.2024 bubnnorexa [IOK
coOupaHue KICIOpOoa, https://m.edsoo.ru/ff0d4ae2
HU3YyYEHHUE ETO CBOMCTB)»
Bonopoa — sneMeHT u Eub 10K

HOJIMOTEeKA

27 . 12.12.2024
HPOCTOE BEIIECTRO https://m.edsoo.ru/ff0d4ddo
Haxoxnenue B npupoae
OuznvecKkue 1 XUMHUIECKHe Eu6 1IOK

nOIMOTeKA

28 i . 13.12.2024
CBOMUTBA BOAOPOAA https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
[TonsaTue o KucIOTaAX M bubmuorexa [JOK

29 19.12.2024
COJISIX https://m.edsoo.ru/ff0d50d2

30 CriocoOsI mostyueHust 50.12.2024 bubnmoreka [JOK
BOJIOpOa B TabopaTopuu https://m.edsoo.ru/ff0d4ddo
[paktuyeckas pabora Ne 4

31 o teMe «llonyuenue u 26.12.2024 bu6muoteka LIOK

cobupaHue Bo10po/a,
HU3YyYEHHE €ro CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

Moutsipablii 00bEM Ta30B.

bubmuorexa [IOK

32 3akoH ABOTajapo 27.12.2024 https://m.edsoo.ru/ff0d542e
Brruncienus o0néma,
KOJIMYECTBA BEIIECTBA ra3a Bu6morexa [IOK
33 1O €T HIBECTHOMY 09.01.202 https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WITH
00BEMY
Beruucienust 00bEMOB
ra3oB M0 ypaBHEHHIO Bu6morexa [IOK
34 peaIiI.IPIH Ha OCHOBE 3ai<0Ha 10.01.2025 httos://m.edsoo.ru/ffOd5708
00BEMHBIX OTHOIICHUI
ra3oB
35 CDI/I3VI/I‘IGCKI/IC A XUMUYECKHUE 16.01.2025 bu6mmoreka [IOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocTaB OCHOBaHHH. 17.01.2075 bubmuorexa [IOK
[Tonsitue 06 uHIUKaTOpPaAX https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
Hacemensste bu6nunorexa [IOK
37 HEHACHIIIICHHBIC PACTBOPHI. 23.01.2025 httos://m.edsoo.ru/ffOd5bA0
MaccoBas noJis BelecTBa B
pactBope
[IpakTrueckas padora Ne 5
no teme «IIpuroroBieHue Bu6miorexa LOK
38 paCTBOp(iB c onlu)eneneHHon 24.01.2025 httos://m.edsoo.ru/ff0dSeba
MacCOBOM J0JIeH
pacTBOPEHHOTO BEIIECTBA»
Kontponsnas pabora Ne2 BuGmiorexa [IOK
39 o Teme «Kucmopo. 30.01.2025

Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342
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https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

OKCHuIBI: COCTaB,

bu6mmoreka [IOK
40 Kimaccuukarmsi, 31.01.2025
uran https://m.edso0.ru/ff0d664e
HOMEHKJIaTypa
[lonyyenue u xumMuuecKue
CBOMCTBA KHUCJIOTHEBIX, b K
41 06.02.2025 nomotexa O
OCHOBHBIX ¥ aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OCHOBaHU: COCTaB, Bub 10K
HOJIMOTEKA
42 Knaccudukaiys, 07.02.2025
uran https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
ITonydenne n XUMHUYECKHE
43 Uyq 1 13.02.2025 bubmmorexa [IOK
CBOMCTBA OCHOBaHMI1 https://m.edsoo.ru/ff0d67ca
Kwucaotsl: cocras, Eu6 10K
HOJIMOTEKA
44 KnaccuHuKaIns 14.02.2025
ucaryu, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
Ilonydenue €CKHEe
45 JIqu HUE ¥ XUMUYECKHU 50.02.2025 bubnmorexa [IOK
CBOMCTBA KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpennue):
HOMEHKJIATypa, CIIOCOOBI
46 ypa, 21.02.2075 bubmuorexa [IOK
MIOJIy4EeHUS, XUMUYECKHE https://m.edso00.ru/00ad9474
CBOMCTBA
[TpakTrueckas padota Ne 6.
Pemenne
OKCIIEPUMEHTAJIBHBIX 33124
47 p I 57 02.2025 bubmuorexa [IOK
o TeMe «OCHOBHBIC https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTraHUYECKUX
COCJIMHEHUI)
bubmnorexa IHOK
48 I'eneTndeckas CBSI3b MEXKIY 28.02.2025 1

https://m.edsoo.ru/00ad9a50
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KJIaCCaMHM HEOPTraHUYECKUX
COEIMHEHUI

O06001IEHNE U

bu6nmoreka LIOK

49 06.03.2025
cucTeMaTu3alus 3HaHu! https://m.edso0.ru/00ad9ch?
KonTponbnas padora Ne3
o teMme "OCHOBHBIE
50 07.03.2025 bubmorexa LOK
KJIaCChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9ela
coeAMHEHHUI"
[lepBbie MONBITKH
KJIacCU(pUKAITIT Eub 1OK
HOIMoTEKA
51 XUMHUYECKHUX DJIEMEHTOB. 13.03.2025
https://m.edsoo.ru/00ad9ffa
[lonsTue o rpynmax
CXOJIHBIX 3JIEMEHTOB
[Teproauueckuii 3aKOH U
Ilepnoamueckas cuctemMa b K
52 pHOA 14.03.2025 nosmotexa O
XUMHYECKUX AIEMEHTOB /J[. https://m.edsoo.ru/00ada52c
N. Menneneena
Ilepuonpl, rpymnmnbl
53 PHOJIBI, TPYTIMbI, 20.03.2025 bubnmoreka [JOK
MOATPYTIITBI https://m.edsoo.ru/00ada52c
Ctpoenne atromoB. CocTa
54 TPOEHHUE aTOMOB TaB £1.03.2025 bub6nmoreka [IOK
aTOMHBIX saep. M30Tomnbl https://m.edsoo.ru/00ada342
CtpoeHue 2IeKTPOHHBIX
000JI0YEK aTOMOB Eu6 10K
HOINOTEKA
55 asieMenToB Ilepuoanyeckoi 27.03.2025
pHoa https://m.edsoo.ru/00ada6ébc
cucremsl Jl. W
Menpgeneena
XapaKTepHuCcTHKa b K
56 p 1Y 28.03.2075 nonuoreka 110

XHUMHUYECCKOI'O 3JIEMEHTA I10

https://m.edsoo.ru/00ada824
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€ro MOJIOKEHUIO B
[lepnonnueckoii cucreme
. 1. MeHnneneesa

3nauenue Ilepuonnueckoro
3aKOHa JUIs pa3BUTHS HAyKU

bubmmoreka [JOK
57 L. 10.04.2025
¥ IpAKTHKH. ]1 L https://m.edsoo.ru/00ada96e
MenneneeB — y4€HBIN,
negaror u Fpa)KI[aHI/IH
DIEKTPOOTPULIATEIIHLHOCTE
58 aTOMOE XI/II\I/:I/I‘I;IGCKI/IX 11.04.2025 Bubmorexa LIOK
T https://m.edsoo.ru/00adaab8
3JIEMEHTOB
bubmuorexa [IOK
9 4l 17.04.2025
S OHHAML XUMITHECKAR CBA3D https://m.edsoo.ru/00adac34
60 KoBanenTHas nomnsipHas 18.04.2025 bubnnorexa [IOK
XUMHUYECKAA CBI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenossipHas 54.04.2025 bubmmorexa LIOK
XHUMHYECKas CBI3b https://m.edsoo.ru/00adaab9
bubnuorexa [IOK
62 C 25.04.2025
TCHCHD OKICIICHIA https://m.edsoo.ru/00adae28
OKUCINUTEIIBLHO- Eub 10K
HOJIMoTEKA
63 02.05.2025
BOCCTAHOBHTETILHDIC https://m.edsoo.ru/00adb076
peakuuu
64 Oxucnurenu u 08.05.2025 bubnmoreka [JOK
BOCCTAHOBUTEIIHN https://m.edsoo.ru/00adb076
Kontposnbnas padota Ned Eub 10K
nOJIHoTEKA
65 C . 15.05.2025
o Teme «Ipoctine atoma https://m.edsoo.ru/00adb486
XuMmuueckas CBS3b»
66 Pe3epBHBIif ypoK. 16.05.2025 bubmuorexa [IOK
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O060011IEeHNE U
cUCTeMaTU3alus 3HaHu!

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

PesepBHbIii ypOK.

bu6nunorexa LIOK
22.05.2025
67 O6obmennue n . 1 https://m.edsoo.ru/00ad9ch?
cHCTeMaTH3aIus 3HaHUH
PesepBHBIiT ypOK. BuG 10K
HOJIMOTEKA
23.05.2025
68 OGobmene u . 1 https://m.edsoo.ru/ff0d61c6
CUCTEMaTHU3aluid 3HAaHUN
OBILIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME
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9 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Mara Jara undposbie
Tema ypoka Konrtpoabnbie | IlpakTuyeckue
n/n Bcero H3yYeHUsI = U3yYeHHUsi | oOpa3oBaTe/ibHbIE
padoThbI padoTbI
(nan) (¢pakr) pecypcsl
[lepnonueckuii 3aK0H.
Ilepuoauueckas cucteMa bu6 K
1 pHOA 1 04.09.2024 nosmorexa O
XUMHAYECKUX DIIEMCHTOB https://m.edsoo.ru/00adb59e
JI. 1. MenneneeBa
3aKOHOMEPHOCTH B
U3MEHEHUHU CBOWCTB b K
2 1 06.09.2024 nosmotexa O
XUMHAYECKUX DIIEMCHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus u Eub LIOK
HOJIHOTEKA
3 HOMEHKIJIATypa 1 11.09.2024
P https://m.edso0.ru/00adb7e2
HEOPTraHUYECKUX BEIIECTB
Bunel xumMudeckou ¢BsI3u BuG 110K
HOJINOTEKA
4 Y THUIBI KPUCTAJIINYECKUX 1 13.09.2024
. P https://m.edsoo.ru/00adbac6
pEeLIETOK
KonTponbnas pabora Nel
1o reme «IloBropenue u
5 yriryOJaeHue 3HaHUH 1 1 18.09.2024
OCHOBHBIX Pa3/eJoB Kypca
8 xmacca»
Knaccudukamnus Eub 10K
HOINOTEKA
6 XUMHUYECKUX PEAKIUH I10 1 20.09.2024
peaKtl https://m.edsoo.ru/00adbcb0
pa3IMYHBIM MPU3HAKAM
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[TonsatHe o ckopocT
XUMHYECKOU PEaKINH.

bubmuorexa [IOK

! [ToHsATHE O TOMOTE€HHBIX U 25.09.2024 https://m.edsoo.ru/00adbe9a
TETePOTEHHBIX PEAKITHIX
[ToHsATHE O XUMHYECKOM
paBHOBecUH. DAKTOPBHI,

8 BIIMSIIOILIAE HA CKOPOCTh 27.09.2024 bubnnoreka [JOK
XUMHUYECKOW PEaKLU U https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO
paBHOBECHS
OKHCIUTEIBHO- BuGmiorexa LIOK

9 BOCCTAHOBUTEJIbHBIC 02.10.2024 https://m.edsoo.ru/00adcade
peakuuu
Teopus

10 AJIEKTPOJIUTUYECKON 04.10.2024 bubnmnoreka [JOK
muccormarmn. CHiIbHBIE U https://m.edsoo.ru/00adcd68
ciadbie AIEKTPOIUTHI

11 HOHHBI? ypaBHEHUSA 09.10.2024 bubnnorexa [IOK
peakiun https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA
KHUCJIOT U OCHOBaHUM B BuGmorexa LIOK

12 CBETE HpeI[CTaBJ'ICH?I/I 00 11.10.2024 httos://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON
JIACCOINAIIAN
XuMHYECKHE CBOMCTRA
COJIeHl B CBETE

13 npeicTaBIeHU 00 16.10.2024 bubmaorexa LIOK

3HeKTpOJII/ITPI‘IeCKOI>'I
Jucconuanmuu

https://m.edsoo.ru/00add8b2
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IlonsaTue o ruapoanse

14 g Jp 18.10.2024 bubmuorexa [IOK
coJeit https://m.edsoo.ru/00add9d4
O0o00611IeHNE U

15 11 ) 93.10.2024 bu6nmoreka LIOK
cucTeMaTu3aIus 3HaHuM https://m.edsoo.ru/00addd12
[TpakTrueckas pabora Ne
1. «Pemenue

16 «Pemenn 25 10.2024 bubmuorexa [IOK
DKCIIEPUMEHTAIIBHBIX https://m.edsoo.ru/00addbfa
3aJ1a9»
Konrponsnas padora Ne2
10 TEME
«DIIEKTPOIUTHYCCKAS

17 3y 06.11.2024 bubmuorexa [IOK
JHUCCOIHALIMSL. https://m.edsoo.ru/00addec0
XUMUYECKUE PEeaKINH B
pacTBopax»
OO61mas xapakTepuCTHKa
rajoreHoB. XUMHYECKHE

18 8 08.11.2024 bubmorexa LOK
CBOICTBa Ha PUMEPE https://m.edsoo.ru/00addfe2
XJIopa
Xnopooaopoa. ComnsaHas
KHUCJIOTa, XUMUYECKHE

19 . 13.11.2024 bubmorexa LOK
CBOWCTBA, MOJyYCHHUE, https://m.edsoo.ru/00ade104
MPUMEHEHHE
[TpakTrueckas padota Ne
2 o teme «llomyuenne

20 v yu 15.11.2024 bubmmorexa LIOK
COJITHOM KUCJIOTEHI, https://m.edsoo.ru/00ade348
U3y4EHHE €€ CBOUCTBY»
Brraucnenus 1o BuG 10K

HOJIMOTEKA
21 YpaBHEHUSIM XUMHUYECKHUX 20.11.2024

pEaKLHii, €CIN OJIUH U3

https://m.edsoo.ru/00ade488
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pPE€arcHToB AaH B H30BITKE

OO61as xapakTepuCTHKA

bubnuorexa [IOK

22 snemeHToB VIA-rpymmst 22.11.2024 https://m.edsoo.ru/00ade64a
AnnoTtponHsie
MOJU(DUKAIIIH CEPBI.

23 Haxoxnenue cepsl u eé 27.11.9024 bubnunorexa LIOK
COEJIMHEHUH B PUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBONCTBA
cepol
CepoBoi0po1, CTpOCHUE,

24 q)HI;qungei ’ 29.11.2024 bubmmorera [JOK

. https://m.edso0.ru/00ade802
XUMHYECKHE CBOIMCTBA
Oxcuppl cepsl. CepHast

o5 KHCTIOTA, (I)I/ISI/I‘ICEJKI/IG u 04.12.2024 bubmmorexa [IOK
XHMHYCSCKHE CBOMCTBA, https://m.edso0.ru/00adea28
[IPUMEHECHUE
XUMHUECKUE PEaKIUH,

JICKAIINUE B OCHOBE
MIPOMBIIIUIEHHOTO CTI0c00a

26 MOJTYYCHHS] CEPHOM 06.12.2024 bubnnoreka [JOK
KUCJIOTBl. XUMUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE
OKPYKaIoIIeH CpeIbl
COCITMHCHUSIMH CEPbI
Brruncienue MaccoBoi BuGmiorexa LIOK

21 JIOIH BHIXOAA HIPOAYICTa 11.12.2024 https://m.edsoo.ru/00adec8a
peakiuu

28 OO6m1as XxapaKTepUCTUKA 13.12.2024 bubnmoreka [JOK

351eMEeHTOB VA-TpyIIbl.

https://m.edsoo.ru/00adeeab
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A30T, pacpocTpaHeHue B
npupoje, GuznyecKue u
XUMUYECKHE CBOWCTBA

29

AMMHaK, ero pu3ndeckue
U XUMHUYECKHE CBOMCTBA,
NOJy4eHUE U IPUMEHEHHE

18.12.2024

bubmuorexa [IOK
https://m.edsoo.ru/00adf004

30

[TpakTueckas padora Ne
3 o teme «llonydyenue
aMMHaKa, U3y4eHHe ero
CBOMCTB»

20.12.2024

bu6mmoreka [IOK
https://m.edso00.ru/00adf180

31

A30THast KHCII0Ta, €€
dusnueckue u
XHUMUYECKHE CBOICTBA

25.12.2024

bubmuorexa [IOK
https://m.edsoo.ru/00adf306

32

Hcnonp3oBaHuE HUTPATOB
Y COJIE aMMOHHUS B
KaueCTBE MUHEPAIBHBIX
yno0peHui. XuMu4eckoe
3arpsi3HeHUe
OKpYKaroIllen cpeibl
COCIMHEHUSIMH a30Ta

27.12.2024

bubmuorexa [IOK
https://m.edsoo.ru/00adf518

33

®docdop. Oxcun hocdopa
(V) u pocdopnas
KHCIIOTa, (PU3UYECKUE U
XHUMHYECKUE CBOWCTBA,
HOJTyYCHHE

10.01.2025

bu6nuorexa [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue pocdaTton
B KaU€CTBE MUHEPAJIbHBIX
ynoOpeHuit. 3arps3HeHHe
MIPUPOJHON CpeIbl

15.01.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20
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dbocdaramu

VYraepon,
pacnpoCTpaHEHUE B

bu6nmoreka LIOK

35 17.01.2025
npupoze, Gpuzndeckue u https://m.edso0.ru/00adfd9c
XHMHYECKHE CBONCTBA
Oxkcuapl yriaepojaa, ux
dusnueckue u
XUMHUYECKHUE CBOMCTRA.

36 22.01.2025 bubmmorexa [OK
DKOJIOTHYECKHE https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C
okcuoMm yriepoaa (1V)

VYronbHas KUCIOTa U €€

37 24.01.2025 bubmmorexa [OK
conu https://m.edso00.ru/00ae006¢c
[TpakTrueckas padorta No
4 no teme "llonmyuenune Eu6 10K

noIMOTeKa

38 JICKHMCIIOTO Ta3a. 29.01.2025
o https://m.edsoo.ru/00ae027e
KauectBeHHas peakuus Ha
KapOoHaT-HoH"

[lepBoHAYaNbHBIC TTOHATHUS
00 OpraHMYeCcKUuX

39 P 31.01.2025 bubmuorexa [IOK
BEIIECTBaX KakK O https://m.edso0.ru/00ae054e
COEIMHEHUSX yriaepoaa
Kpemnuii u ero

40 p 05.02.2025 bubmuorexa [IOK
COEIMHEHUS https://m.edso0.ru/00ae080a
[TpakTiaeckas padora Ne
5. Pemtenue Bub OK

nOINOTEKA

41 AKCIIEPUMEHTAIIbHBIX 07.02.2025 orexa L

3a7a4 1o TeEMeE
«BaxgeuIre HeMeTaIbI

https://m.edsoo.ru/00ae0bf2
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N UX COCOUHCHUS)

Konrtponsnas pabora Ne3
o teme «Baknaeimmue

bu6nmoreka LIOK

42 HEMETAILIBI U HX 12.02.2025 https://m.eds00.ru/00ae0e18
COCTMHEHUS
OO61as xapakTepuCTHKA
XHMHYECKHUX JIEMEHTOB
— METaJIJIOB.

43 Merainueckas CBs3b U 14.07.9095 bubnuotexa [IOK
MeTaJIndecKast https://m.edso0.ru/00ae103e
KpUCTaJUTHYeCKast
peumérka. Pu3nyeckue
CBOMCTBa METAJIJIOB
XUMHYECKUE CBONCTBA

44 METAJIJIOB. ) 19.02 2025 bubnunorexa LIOK
DNEeKTPOXUMHUYECKHUM psif https://m.edso00.ru/00ae1156
HaIpsH>KEHUN METAJIOB
O611re c1ocoObl
MOJTy4EHUS] METAIIJIOB.

CnnaBel. BerauciaeHus mo Bu6morexa LOK

45 ypaBHervmslM XUMHYECKUX 21.02.2025 https://m.edsoo.ru/00ae 1156
peaKIuii, eciiv OJA1H U3
pEareHTOB COAEPIKUT
pUMecH

46 [Tonsitue o koppo3uu 26.02.9025 bubnnoreka [JOK
METAJIOB https://m.edso00.ru/00ae1278

bu6nunorexa LIOK

47 [Ilenounble MeTaIIBI 28.02.2025 httos://m.edso0.ru/00ae14b2

48 Oxcuapl ¥ THIPOKCHUIBI 05.03.2025 bubnnorexa [IOK
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HaTpHA U KaJIusd

https://m.edsoo.ru/00ael4b2

[IlemouHoO3eMeNbHBIC Eu6 1IOK
nOIMoTEKA
49 METAJUIBI — KaJIbIUHA U 07.03.2025
. a https://m.eds00.ru/00ae15e8
MarHui
Baxxneiimme coeuHeHNs
50 it 12.03.2025 bubnmoreka [JOK
KaJIbIUI https://m.edsoo.ru/00ae15e8
0000
51 ODHICHHC 1 5 14.03.2025
CHCTEMATH3aLIM 3HAHUH
JKécTtkocTh BOIBI U
52 g 1 19.03.2095 bubmuorexa [IOK
crocoObl €€ ycTpaHeHUs https://m.edso0.ru/00ae1886
[pakTtuyeckas padota Ne
6 o reme "JKécTkocTh
53 3 21.03.2025 bubmmorexa [OK
BOJBI 1 METOBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
bu6mmoreka [IOK
54 ATroMuHAN 26.03.2025
https://m.edsoo.ru/00aelc64
AmdorepHble cBOIiCTBa
55 otep 58.03.2025 bubnuorexa [IOK
OKCHJIa ¥ TUAPOKCHUAA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso 09.04.2025
https://m.edsoo.ru/00ae1d86
OKcuibl, THAPOKCHIBI U
57 COJIM kKeje3a I()I I) u xxene3a 11.04.2025 bubmorera [JOK
(an o https://m.eds00.ru/00ae35e6
O060061enne u
58 B . 16.04.2025
CHCTEMATH3aLMs 3HAHUH
[TpakTrueckas pabota No — OK
59 7. Pemrrenue 18.04.2025 mosmorexa L

OKCIICPUMEHTAJIBHBIX

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

3a7a4 1o TeMe
«Baxxneuie MeTajuIbl 1
UX COEOIUHEHU)

Breraucnenus no
YpaBHEHUSIM XUMUYECKHUX
peaKiuii, €Clii OJIUH U3
pearcHTOB JaH B NU30BITKE

bubmuorexa [IOK

60 23.04.2025
WJIU COAEPKUT IPUMECH. https://m.edso00.ru/00ae1750
Brrunciaenus MmaccoBoi
JIOJTH BBIXOJ1a MPOTYKTA
peakiuu
O6o01eHne 1
61 B § 25.04.2025
CHCTEeMAaTH3alMs 3HAHUH
Konrponbnas padora Ned
o Teme «BakHeiiine
62 30.04.2025
METaJLIbI U UX
COCITUHCHUS
BemiectBa 1 MaTtepuansl B Eu6 1IOK
nOINOTEKA
63 MTOBCEIHECBHOM JKU3HU 02.05.2025
A https://m.edso0.ru/00ae3f50
YyeJIoBeKa
XUMHUYECKOE 3arps3HeHIE
64 3arp 07.05.2025 bubmmorexa [OK
OKpYKarolleu cpeasbl https://m.edso00.ru/00ae4270
Ponp xumum B penennu
65 p 14.05.2025 bubmuorexa [IOK
9KOJIOTUUYECKHUX MPOoOIIeM https://m.edsoo.ru/00ae4270
PesepBHBIi1 ypOK.
bu6nunorexa LIOK
66 O000menne u 16.05.2025
= . https://m.edso0.ru/00ae0d0a
CHCTeMaTHU3alusl 3HaHUI
. bu6nmorexa LIOK
67 Pe3epBHbIil ypok. 21.05.2025 1

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



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

O00011eHNE U
cucTeMaTH3aInsI 3HaHUN

PesepBHBIi1 ypOK.

bu6nunorexa LIOK
23.05.2025
68 O6obmenne n . 1 https://m.edsoo.ru/00ad9ch?
CHCTEeMaTH3aLMs 3HAHUH
OBLIEE KOJIMYECTBO 68

YACOB I10 I[TPOTPAMME



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




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

* Xumus, 8 kinacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankor C.A.,
AknmonepHoe obmectBo «M3aarenscTBo «IIpocBemnienrey

* Xumus, 8 kimace/ Pynsuruc I'.E., ®enpaman @.I'., AKIimonepHOE 0OIIIECTBO
«M3narensctBo «IIpocsemenue»

* Xumus, 9 kinacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxnmonepHoe obmrectBo «M3marenscTBo «IIpocBemieHne»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

Pa6ouas terpaap 8-9 xin. O.C. 'abpuensu, C.A. Cnagkos, U.I'. OctpoymoB

IMNDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HMHTEPHET
https://easyen.ru/load/khimija/8_klass/131

https://easyen.ru/load/khimija/9_klass/130






