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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 OO0, a Ttakxke Ha OCHOBe (QemepanbHOil pabodeil mporpaMMbl
BOCIIUTAHUS U ¢ YIETOM KOHIIEIIINHN MPENOIaBaHusl YIeOHOTO MpeaMeTa « XuMUs»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo XxuMuUM Na€T TPENCTABICHUE O IIENAX, OOIEeH CcTpaTeruu
oOydeHusl, BOCIUTAHUS M PaA3BUTHS OOYYAIOMIMXCS CpPEACTBaMU y4eOHOro
npenMera, YCTaHABJIMBAET o0s13aTeNbHOE peIMETHOE coziepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro Io KiaccaM W CTPYKTYPUPOBAaHHUE TIO
pasmeraM M TeMaM MPOTPAMMBl TIO0 XHUMHH, OMPEISISIeT KOJUYECTBEHHBIE W
KauyeCTBCHHBIS XapaKTEePUCTHKU COJIepKaHusl, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUUMXCs, OMNpPEAeNsieT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTENIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEr0 oOpa3oBaHUsA, a Takxke TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBLHON JEATETHbHOCTH OOYYArOIIErocss MO OCBOCHHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XHMHH CIIY)KHT OCHOBOW Il (DOPMHPOBAHUS MHPOBO33PCHHS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPTrUM M 00 DBOJIOIUHU BEIICCTB B MPHUPOJEC, O IYTAX PEHICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHSA YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

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

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arommxcsi, HaBBIKOB HMX CaMOCTOSATENbHOM y4eOHOW JesTeIhbHOCTH,
AKCIIEPUMCHTAJILHBIX W HCCICIOBATEIbCKUX YMEHHH, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeNbHOCTH;

3HAKOMHUT CO CHEIUUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
IIEIOCTHOTO B3TJIsAa HA €AMHCTBO MPUPOJIBI M YETIOBEKA, SIBISICTCS] OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAaMOTHOCTH 00 Yy4aIOIIUXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJAE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
collepKaHUsl  y4eOHOro  MpeamMeTa, KOTOpbIM  SABIFETCS  NEeAarormyecku
aJIalTHPOBAHHBIM OTpa)keHHEM 0a30BOI HAYKM XMMUU Ha ONpeAeTEHHOM 3Tarie eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOILIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XHMMHM W HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX IOHITUN
OpPraHUYECKON XUMUU.

CrtpykTypa cojaepaHusi MporpaMMbl MO XMMUU COpMHUpOBaHa Ha OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
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;

— YYEHHS O CTPOCHHUH aTOMA U XUMHUYECKOM CBSI3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUA pPacCMaTPUBAKOTCA HAa OCHOBE OMIMUPHUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JpPYroMy, BBIMONHAA (YHKIUU OOBSICHEHHS W TNPOTHO3UPOBAHUS
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
€€ 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,
«buomorus. 5—7 kimacce» u «dusnka. 7 Kaacey.

[Ipy wu3ydyeHUH XHUMHM MNPOUCXOAUT (POPMUPOBAHME 3HAHUH OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JEATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHUYECKHUX PeaKiuii, B (OpMHUPOBAHWH W Pa3BUTHUHU TO3HABATECIHHBIX YMCHHUHA U
UX TPUMEHEHWHW B Y4eOHO-TIO3HABATENLHOW H Yy4eOHO-HCCIIEI0BATEIhCKON
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
oOyJaronuxcss K CaMOCTOSTEIbHOW IMO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, TMO3HAHUS M CaMOIO3HAHMS, KIFOUEBBIX
HAaBBIKOB (KIJIFOUEBBIX KOMIICTEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATH U OICHUBATh SIBIICHUS
OKPYXKAIOIIET0 MHpPA, UCIOJB3Yysl 3HAHWUS WU ONBIT, MOJYYEHHBIC MPU W3YICHUU
XUMHUH, TPUMEHITh WX TPH pEIIeHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHWA HJI BBIPAOOTKH JKOJIOTHYECKHU
1[eJ1ecoo0pa3Horo TMOBEJACHUSI B OBITY M TPYIAOBOM JACSATEIBHOCTH B LEIAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCTINITAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY TpOGWIIS U HANpPaBIEHHOCTH JalbHEHIIEro
o0y4eHus.

OO6miee YMCIIO 4YacoB, OTBEACHHBIX IS W3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBisieT 136 yacos: B 8 kiacce — 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 XUMUK B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. IlonsTHe 0 MeTojax MO3HAHUSA B XMMHH. UHCTHIE BEIIECTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJICKYJIbl. XHUMHYECKHE »dJeMEeHTbl. CHUMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmysa. BajJeHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTEIbHAsT aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SABJIEHUSA. XUMHUYECKasl PEAKLINS U €€ TIPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOHN MOCYA0#, MpaBwiaMu paboThl B J1a0OpaTOpuu U
npuémamu obOpailieHus ¢ JIabopaTOpPHBIM O0OPYJTOBAHUEM, 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 MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3iioKeHHWE THAPOKCHIA
meau (II) npu HarpeBanuu, B3auMOJIEHCTBUE Kele3a ¢ pacTBopoM conu meau (11),
U3y4eHHE CIIOCOOOB pa3fCICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
colid, HAOJIOJICHUE W  ONKHCAaHUE  PE3yJbTaTOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — anemMeHT u mpocToe
BelecTBo. Haxoxpaenue kucimopona B Tpupoje, (HU3MYECKHE U XUMUUYECKHE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBoit 3(pdeKT XUMUYECKOW pPEaKIU, TEPMOXUMHUYECKHUE YpaBHEHHS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib M METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupoae, (U3NYECKHEe U XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBa BOJbL. Boma kak pactBoputenb. PacTBOpbI.
HacepiienHble 1 HEHACHIIEHHBIE PAaCcTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudukanus nHeopranmdeckux coeauHeHuil. Oxcuabl. Knaccuduxamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiarypa ocHoBaHuii. DU3NUYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxarnus kucnor. Homenknarypa kucinor. dusundeckue u
XMMHYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoct MetamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUEe U XUMHUYECKUE CBOMCTBA COJICH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OINPENIETICHUE COAEpKaHUsI KUCIOPOAa B BO3AyX€, MOIYYEHHUE,
coOupaHue, pacno3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOAa, HaOIoIeHNe
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB BOAOpoJia (TopeHue), B3aumojaehcTBrUe Bojopoaa ¢ okcuaom menu (II)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIed paCTBOPEHHOIO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJUIaMHU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAxX KHUCIOT U IIEIOYEH,
u3ydyeHue B3aumojencTBusi okcuaa menu (II) ¢ pacTBopoM cepHOW KHCIOTHI,
KHCJIOT C METajulaMH, PEAKUHM HEUTpaIW3alW{, ITOJYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjla JAPYTMM U3 PacTBOpPA COJIH, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BaxuHelmme Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
jaemMenToB JI. U. MengeneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxX CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE U IIEJTIOYHO3EMENbHbIC METAJLIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkomepuogHas H  JJIUMHHONEpUOAHAs  (HOPMBI
[lepuognueckon cucrtempl xumuueckux 3aemMeHToB [. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000J04eK aToMOB  TMepBbIX 20 XMMHUYECKUX  DIIEMEHTOB
[Iepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETAUTMYECKUX CBOMCTB MO IpyIaM U Iepruoaam.

3nauenue [lepuoanyeckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. . M. MennemeeB — yd€Hbld U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHusi.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMenm:

U3y4eHHE 00pa3lloB BEHIECTB METAVIOB M HEMETAJUIOB, B3aUMOJCICTBHE
TUJIPOKCHIA [HMHKA C pPAaCTBOPAMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4epe3 MCMOJIb30BAHUE KaK OOIIMX ECTECTBEHHO--HAYYHBIX
NOHATUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH IS OTJEIbHBIX IMPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO01uue ecTecTBEHHO--HAYUHbIC MTOHATHS: HAYYHBIN (paKT, TUIOTE3a, TEOpuUs,
3aKOH, AaHaliu3, CHHTE3, KIacCupUKaIMs, TEePUOAUIHOCTh, HAOIIOJICHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (pu3uvyeckue BEIUYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, rugpocdepa, MuUHEpanbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKasl peaKkUus

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XMMHYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHOJIOB, Kalus, KalbLHUs H UX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM JJieMeHTOB B [lepuomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

Knaccudukanums 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMU4eCcKUX peakiuid Mo pa3IndyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYacCTBYIOLIMX B pEAKIMMU BEHIECTB, MO TerioBoMy 3ddekTy, mo
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKHUE PEAKIINH, TEPMOXUMUUECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTH xumMudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peaknusx. [IoHITHEe 0 TOMOTE€HHBIX M TETEPOTCHHBIX
peakuusax. llonsatue o xkaranuse. IlonsTue 0 XuMu4eckoM paBHOBeCUU. PaAKTOPBHI,
BIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU U TMOJ0XKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOU peaKkuum. CocraBnenue ypaBHEHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIMM €  MCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DIEKTPOITUTHI U HEANEKTPOIIHTHI.
Karnonsl, annonpl. MexaHu3M AUCCOLMALAM BEIIECTB C PA3JIMYHBIMUA BUIAMH
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHbIE MOHHBIE YpaBHEHHs peakiuil. CBOWCTBAa KHCIOT,
OCHOBaHUM U COJIeM B CBET€ TMPEIACTABICHUNA 00 AIEKTPOJIUTHUYECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTU CKOPOCTH XMMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIMPOBOJHOCTH
pacTBOpPOB  BEIIECTB, MPOLECCA AUCCOLMALMHA KHCIOT, LIENOYEed M COJIEU
(BOBMOKHO  HCIMOJB30BaHWE BHUAEO MaTEpHUANIOB), MPOBEIECHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajKka, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEINBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pasjioKEeHHs, COCAUHEHUs), paclio3HaABaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEaKIMid Ha HOHBbI, pEUICHUE
AKCIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHUMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJopa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa M XJIOPOBOAOpPOAA HA OpPraHW3M 4YeJoBeKa. BakHeulne XJIOpuabl U HX
HaXOKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/A U CePhl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cephl. XUMUYECKHE CBOWMCTBa cephl. CepoBOMOPOM, CTpoeHHE, (QU3MYECKUE U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHME CBOHcCTBa (0Omue Kak
NpE/ICTaBUTENsI Kjacca KHCIOT W crnenuduueckue). XHUMUYECKHE pEeaKIuw,
JeKale B OCHOBE MPOMBIIUICHHOTO CIOCO0a TMONYYEHHUSI CEPHOM KHCIIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNUMHEHUSIMU cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €T0 MPEeA0TBPAaILlEHUSI.

OO6mas xapakrepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHs. A30T, paCOpOCTpPaHEHHE B MPUPO/IE,
¢u3nyeckue U xumuueckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
¢u3nyeckue U XMMHYECKHUE CBONCTBA, OJdyyeHue U npuMeHnenue. Conu aMMOHUS,
X GU3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJydyeHue, PU3NYecKHue U XMUMHYECKUE
cBOiicTBa (0OIIME Kak TMpEeACTaBUTENS KJacca KHUCIOT M cHenupudecKue).
Hcnonp3oBaHWe HUTPATOB M COJIEM aMMOHHUSL B KadyeCcTBE MMHEPAJIbHBIX
yno0peHnii. XuMrU4YecKoe 3arps3HeHUE OKPYKaIOIIEeH Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE NOXIM, 3arps3HEHHE BO3/AyXa, IMOYBbI U BOAOEMOB). Docdop,
ajoTponHeie Moaudukanuu (ochopa, duzMUecKne M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciaora, pu3ndecKue 1 XUMHIESCKHIE CBOMCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

O6mias xapakrtepuctuka s1eMeHToB [VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTENEHW  OKUCIEHUS.  YTIEpOJ,  aJuIOTPOIIHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
HOJIy4YeHUE U NPUMEHEHHE. DKOJIOrMYecKHue MpoOeMbl, CBA3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a rino0anbHOrO NOTEIUIEHUS KIMMaTa, NapHUKOBBIN
addext. YronpHas Kuciaotra U €€ colid, uX PU3nuecKue U XUMHUYECKHUE CBOICTBA,
nojyueHrue W TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIECH, alleTUIIEH, dTaHOJ, TJIMLIEPUH, YKCYCHAs KUCIIOTa).
[IpuponHble HCTOUYHUKH YTIAEBOMOPOAOB (yrojib, NPHUPOIHBIM Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUN.

KpemHuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IIOJYyYEHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kuciaore. CUIMKaThl, UX HUCIOJIb30BaHUE B
ObITY, B MPOMBIIIJIEHHOCTU. BaxxHeillne cTpouTenbHble MaTepHalbl: KepamHKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [IpobiiemMbl 6€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MIPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOICHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJOPUAOB (TaJOTEHUJIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl U €€ COeAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE TpoIlecca OOYTIIMBaHUS caxapa MOJl IeUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHON CepHOM KUCIIOTHI, MPOBECHNE KaYeCTBEHHON peakiu Ha Cyib(ar-
WOH U HaOJI0JieHUuEe NpHU3HaKa €€ MPOTEeKaHus, O3HAKOMJIEHHE C (PU3MYECKUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), 00pasmamMu a30THBHIX U (HOCHOPHBIX YHOOpPEHUH, MOIydEHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KauyeCTBEHHBIX pEaKIUi Ha MOH aMMOHHUA U (ochaT-uoH U U3yyeHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), V3y4ECHUE MoJEenen
KPUCTAINIMYECKUX PEHIETOK anMasza, Tpaduta, dyliepeHa, O3HAKOMIIEHHUE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTHBOras3a, MojydyeHue, COOMpaHue, pacrio3HaBaHUEe U HU3ydeHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHUE KAaUeCTBEHHBIX pEaKIUi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHHE C
NPOAYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEMIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU
ux mnonoxenus B Ilepmomuueckort cucreMe xumuueckux siemeHToB [, U.
MenneneeBa u cTpoeHusi aromoB. CTpoeHHE MeTaJIoB. MeTaminueckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAss  PEMIETKA.  DJIEKTPOXUMUYECKUH  pAX
HanpspKeHU MetayioB. OU3nyecKue U XMMUYECKrue CBOMCTBAa MeTalioB. Oomue
CIoCcOOBl TMONIydeHUs: MeTauioB. [loHATHE O KOPpPO3WHM METAIOB, OCHOBHBIE
CrocoOBI 3amuThl MX OT Kopposww. CroiaBel (CTayib, YyryH, AIOPATIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
sanemeHToB JI. M. MenaeneeBa, CTpo€HHME HX aTOMOB, HAXOXKJIEHHE B IIPUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
[lepnognueckor cucreme xumudeckux sneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AltoMuHUN: TIoJI0)KeHUE B [leproinueckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
J. . Menneneesa, CTpoeHUE aTroma, HaxOoxXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxkenue B [leppoanyeckoil cucteMe XUMHUYECKUX 3J1EMEHTOB /1.
N. MeHnneneeBa, CTPOEHHE aToMa, HaxXOXIAeHUWE B mnpupoae. Puznueckue u
XUMHUYECKHEe CBOMCTBA *xene3a. Okcubl, rupokcu bl 1 coiu xkenesa (II) u xeneza
(IIT), ux cocta, CBOICTBA U MOTYYECHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMl METAUIOB W CIUIAaBOB, MX (U3MUECKUMU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUIEOMATEPHATIOB), OCOOCHHOCTEM B3aMMOIEHUCTBHUSI OKCHIA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNE CBOWMCTB KECTKOW BOJIBI, IIPOLIECCA TOPEHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXHO  HKCIIOJIb30BAaHUE  BUJECOMATEpPUAJTIOB), IPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA MOHBI: MATHUS, KAJIbLWA, ATFOMUHUS, UHKA, JKEle3a
(IT) u xenesa (III), meau (II), HabnroAeHNE U OMMCAHUE MPOLECCOB OKPAIIMBAHUS
IUITAMEHM HWOHAMM HaTpusl, Kajdusi W KaiblMs (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEAHEBHOM XU3HM 4eNOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuii B ObiTy. [lepBas momoib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arps3HEHHUE OKpYXKarouled cpeabl (MpeaenbHas I0MyCTUMAs
KOHIIeHTpalus Beuects, aanee — [1/IK). Ponp xumMuun B perieHnn 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3ydeHHe o0pa3lloB MAaTEepUANOB (CTEKIJIO, CIUIABbl METAIJIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXnpeIMETHBIX CBS3eM NMpU WM3YyUYEHHMHM XUMHU B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH IS OTJEIbHBIX IMPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (PakT, THMoTe3a, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETIMPOBAHUE, HU3MEPEHHUE, MOJENb, SBJICHUE, IMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: MaTepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JICKTPUYECKUA 3apsiji, MPOBOJHHKHU,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CiiaBbl, (PU3NYECKHE BEJIUYUHBI, €AMHUIBI W3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunHTe3, nprxanwe, Ouocdepa, SKOCUCTEMA, MHUHEPAITHHBIE
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, rugpocdepa, MUHEpanbl, TOPHbIE TOPOJBI,
M0JIE3HBIE UCKOIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3ydbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYeHHsS XHMHUU B €IUHCTBE Y4eOHOH u
BOCIIUTATENIbHON IESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUNCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, HPUHSATHIMH B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HAaHUs, CAMOPA3BUTHUS U COLMAIN3ALUN 00 yUarOIIUXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBATBhCSI CHUCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAMK U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

[IEHHOCTHOI'O OTHOIIEHHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HACJE[MI0, TMOHMMAaHMs 3HAYEHUS XUMUYECKONW HAyKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBa, CIOCOOHOCTH BIIANIETh JOCTOBEPHOW HH(pOpMAIHEH O
MepPeOBBbIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 0OIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

NPEACTaBICHUS O COUMAJIbHBIX HOpPMax U NpaBWIaX MEKIUYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM W JIpyrux  BHUAAX
JeSITebHOCTH, TOTOBHOCTHM K pPa3HOOOpa3HOM COBMECTHOHM MEATEIbHOCTH NpHU
BBITIOJIHEHUM Y4YEOHBIX, TMO3HABATENbHBIX 3aJlay, BBIMOIHEHUA XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpollecce HTOW y4yeOHOM JeATEeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE U XHMMUYECKOW pPEaKIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIME
OCHOBY JIJI1 NMOHUMAaHUSl CYIIHOCTH HayYHOW KapTHHBI MUpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHS MPUPOJbI, B3aUMOCBSI3SX YEJIIOBEKAa C
IPUPOJHON CPEO, O POJIM XMMUU B MO3HAHUU dTUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
NO03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYphl, B TOM YHCJE
HAaBBIKOB CaMOCTOATENbHONM paboThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYyYEHHIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCT K  camMo0Opa3oBaHUIO, TMPOEKTHOW W  HCCIEIOBATENbCKON
JEATENBbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 KU3HHW, OCO3HAHWE TOCIEACTBUUA W
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS ATKOTOJIs, HAPKOTHUKOB, KYpEHUS),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAY W PE3ysbTaramM TPYAOBOW NEITEILHOCTH, B TOM YHCIIC Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHWWA TI0 XUMHUH, OCO3HAHHBIH BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTENTHON MPodeCCHOHATBHON ACSITEIPHOCTH M Pa3BUTH HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIECTBOBAHMS, TOHUMAaHNUE IIEHHOCTH 3/I0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 3I0POBBIO, OCO3HAHHME I[EHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, TOJydaeMble MPH M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBA3aHHBIX C OKPYXAIOLIEH MPUPOHON Cpeao, 1l TOBBILLIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJeM M IMyTeH WX pEemieHUs MOCPEACTBOM METOIOB XHUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMuUpoOBaHUS MHPOBO33pEHUsI  OOIEHAYyYHbIE TMOHATHS (3aKOH, Teopus,
NPUHIINI, TUTIOTE3a, (DAaKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOPhIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUHU W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEITOCTHOMN



HAyYHOH KapTUHE MHpA, M YHUBEpCAIbHbIC YUcOHbBIC ICUCTBUS (IIO3HABATCIIBHBIC,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
TOTOBHOCTH K CAaMOCTOSITEJIBHOMY IIJITAHUPOBAHUIO W OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue AeicTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWH: PacCKPBIBaTh CMBICT XMMHUYECKHX TOHATHHA (BBIACIATh WX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBAaTh B3aWMMOCBS3b C JIPYTMMHU TOHSATHUSMHM), HCIOJIH30BATh
MOHSITHS JIJIs1 OOBSICHEHUS! OTJENbHBIX (PAKTOB U SBJICHUN, BEIOMpPATh OCHOBAHMS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKUX PEaKIUH,
YCTaHABJIMBATh TMPUIMHHO-CJICACTBEHHBIC CBS3M MEXAY OOBEKTaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pACCYXKACHUsS (MHAYKTHUBHBIC, AEIYKTUBHbIE, [10 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKITIOUYEHUS;

yMEHHE TPUMEHATh B TMPOILECCE TMO3HAHWUSA TOHITHS (NPEAMETHBIC U
MeTamnpeIMETHbBIC), CHMBOIMYECKUE (3HAKOBBIC) MOJIEIH, UCTIOJb3yEeMbIC B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TIPE/ICTABIICHUS —
XUMUYECKUH 3HAK (CHMBOJI DJIEMEHTa), XWMHUYecKas QopMylia H YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 3a7a4, ¢ YIETOM
ATUX MOJETBHBIX TPEICTABICHUN BBISBIAThL M XapaKTEPU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHWS, a TaKKe B KA4eCTBE OCHOBBI IS (POPMUPOBAHUS THIIOTE3BI TI0
IPOBEPKE MPABUIILHOCTU BBICKA3bIBAEMBIX CYXKICHUM;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHWU3allMA W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, yMEHuEe HaOJIoJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OpMYITHPOBATH 0000IIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIICOBAHUS, COCTABIIATH OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3ITUYHBIX BUIOB U ()OPM MPEICTABICHUS, MOIYyIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4qHO-TIONyJIApHAsl JIMTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPABOYHBIE
nocobusi, pecypcsl WHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [JIS1 BBITIOJHEHUS
y4eOHBIX U TO3HABATENbHBIX 3a]1a4 OMPEAeIEHHOr0 THUIIA, TPHOOPETCHHE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCTIOJIB30BaHUS PA3TMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATh ONTUMAIBHYIO POpMY IMpeACTaBiICHUS UHPOPMAINH U
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOKHBIMU CXEMaMH, JharpaMMamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JCSITEIBbHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICEHHOCTH,
CEIBCKOI0 XO35KCTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYXKAIOUIEH MNPUPOIHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyImecTBY  OOCyXmaemMoul TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEJIbHO BBITIOJIHEHUS TTPEJI0KEHHOU 3a1a4H;

YMEHHA  TPEICTaBISATh  IOJNYYEHHBIE  pPE3yJIbTaThl  MO3HABATEJIbLHOU
NEATEIbHOCTU B YCTHBIX M IHCbMEHHBIX TEKCTax; JeNaTb MPE3CHTALUI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
1a6opaTopHOM pabOThI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JICATEIIBHOCTM  TPU  PEUICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyX aeHus, OOMEH MHEHUSMH, «MO3TOBbIE HITYpPMbI», KOOPIAUHAIUS
COBMECTHBIX JEHCTBHM, OIpEAEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENBHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIHUX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNd, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPeE3yNbTATOB IO OCBOEHHUIO 005S3aTENbHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATENbHOCTA IO  TMOJYYEHHI0 HOBOIO 3HAHUS, €ro HHTEpIpPETalNH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy o0yuenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOHAST M HEOJAHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasl JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0XKEHUs, PEaKIUU 3aMEIICHUs, pPEeaKuu
oOMeHa, 3K30- M SHJOTEPMUYECKHUE PEaKIUU, TETUIOBOM 3(P(HEKT peakilni,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBS3b, MOJIAPHAS W HEIMOJSpPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TNOHATHH U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJNIB30BAaTh XHWMUYECKYI0O CHUMBOJIMKY JJISI COCTaBlIeHUS (GOpMyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSIX,
CTENEHb  OKUCIECHMSI  BJIEMEHTOB B  OHMHApPHBIX  COEAMHEHUSX,
MPUHAUIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KJIAcCy COEAUMHEHUU IO
dbopmynam, BHUJ XUMHUYECKOH CBsI3M (KOBaJleHTHAas W WOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cMbich Ilepuommueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢Gopmy Ilepuoanueckoi
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JinyarTh IIOHITUA «TJIABHAS
noarpymnmna (A-rpynmna)» u «mnodooynas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuie «llepuoguyeckas cucreMa XUMHYECKUX djemeHtoB J[. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjipa, 00lliee Yhcio 3JIEKTPOHOB
U pacrpeieNieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA,
XUMUYECKUE peakUuu (IO YMCIAYy M COCTaBY YYacTBYIOLIMX B PEAKLIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

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

MIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBA3EH — ISl M3YyYEHHS] CBOICTB
BEUIECTB M XHMHYECKMX PpEaKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
7a0opaTOpHBIM  O0OpPYJOBAaHMEM, a TaKXKe IpaBUjiaM OOpaIlleHUs C
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOpPOJAa M KHCIOpOJa), INPUTOTOBICHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATb M TPOBOAUTH  XUMHUYECKHME  SKCIEPUMEHTHI IO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy o0yuenus B 9 kiacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX MOHSATHWA: XHUMHYECKHMA
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasl peaKIlus, XUMUYECKasi CBs3b, TEIIOBOU 3P deKT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJUTHUYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOMEeHa, KaTalu3arop, XHMHYECKOE paBHOBECHE, OOpaTUMble H



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE W  BOCCTAaHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX IIOHATUH U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (pOpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh M CTEIIEHb OKUCICHHS] XUMUYECKUX IJIEMEHTOB B
COCAMHEHUSX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (opmyre, XapakTep Cpenbl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHHH, THI KPHUCTAJIUYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
Tabnuunyo ¢opmy llepuoanueckoil CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHas noArpymma (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHUsl, KOTOpPbIE HMEIOTCS B NEPUOAMYECKON Tadnuie, ¢
YUCJIOBBIMM  XapPaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sijApa, oOIlee 4YUCIO DJIEKTPOHOB M
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIy W COCTaBY YYACTBYIOIIUX B pEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OIMUCHIBATh) OOMIME M CHCIU(DHUCCKHEC XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJATBEPKAAS OIKHCAHUE
pUMEpaMU MOJIEKYJISIDHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLINA HOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUH, MOATBEPKIAIONIUX CYIISCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATh CBOWCTBA BEIIECCTB B 3aBUCUMOCTH OT HUX CTPOCHWS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

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

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
nabopaTopHBIM  O0OpYJOBAaHMEM, a TaKXe INpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJYyYECHHUIO M COOMPAHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkKar-, Cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3yYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKIMii, eCTeCTBEHHO-HAy4YHBbIC METOIbl TIO3HAHUS —
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/7f41837c

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

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

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 3 1 bubmuorexa [IOK

' U COJIsX https://m.edso0.ru/7f41837c
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edso00.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUI https://m.edso0.ru/7f41837c

HWroro no pazneny 30

Pa3znen 3. Ilepuonuueckuii 3axon u [lepuoanyeckas cucrema xummuueckux 3jiemMenToB /[. U. MenaeneeBa. CTpoeHne 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
Mennene-eBa. CTpoeHue aroma
XuMuyeckas CBS3b. G 1OK
nOINOTEKA
3.2 OkHcHTe b HO- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro mo paszery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmaorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBLIEE 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 JJIeKTPOHHbIE
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
' peaxkuui 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-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [IOK
' PYIIIBL. 2€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mmas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemMeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [JOK
' PYIHRE ’ P https://m.edso00.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB [VA-rpymmel. Yriepon u 8 1 2 bubmorexa [OK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
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.edsoo0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7f412636
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 KNIACC
Kosan4yecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrtpoasnbie | I[IpakTnueckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchbl
1 [Ipenmer xumuu. Pois XuMuu B 5KU3HU 1 03,09,2024 bu6mmoreka [IOK
yenoBeka. Tena u Belecrsa. https://m.edsoo.ru/ff0d210c
bu6nuorexa [IOK
2 IT 1 05,09,2024
OHSATHE O METO/aX MO3HAHUS B XUMUU httos:/m.edsoo.ru/ff0d227e
IIpakTueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPUU U PUEMBI 1 10.09.2024 bubnnorexa [IOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTtele BemecTna fl cmecu. CriocoOBl 1 12.09.2024 bu6nunorexa LIOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2 BuG 10K
nOIMOTeKA
5 P i 1 17.09.2024
(«rasfeenme CMeceI{ (na mpuvepe https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
bub6nuorexa [IOK
6 A 1 19.09.2024
TOMBI M MOJICKYIIHL https://m.edsoo.ru/ff0d2a6c
X .
7 MMHYECKHUE DJIEMEHTHI. 3HAKU 1 54.09.2024 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 IT 1 26.09.2024
POCTHIE H CTONHBIC BetmecTsa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIDHOE YUECHHE 1 01.10.2024 bubmorexa LOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.

bu6mmoreka [IOK
10 Xnmmueckas popmyna. BameHTHOCTD 03.10.2024
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX DJIEMEHTOB
OTtHocuTeNIbHAsT aTOMHas Macca.

11 08.10.2024  DwOmmorexa [OK
OTtHOCUTENBbHAS MOJIEKYJISIPHAsL Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10J19 XHMMHAYECKOr0 3JIeMEHTa 10.10.2024 bubnunorexa LIOK
B CO€IUHEHUU https://m.edsoo.ru/ff0d350c
KomnuectBo BemecTBa. Monb. b K

13 B 15.10.2024  PrOymorexa 1O
MounspHas macca https://m.edso0.ru/ff0d5230
duznueckue 1 XUMHUYECKHUE SIBICHHUS.

14 17.102024 | Prommorexa HOK
XuMHu4decKkasl peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku ¥ yCIIOBHS IPOTSKAHUS

15 P Y ' 1P 22102024 DuOmmorexa [OK
XAMUYECKHAX PEAKINN https://m.edsoo.ru/ff0d3al6
3aK0H COXpaHEeHHUs MAacChI BEIIECTB.

16 p 11 24.10.2024 bubmuorexa [IOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciaeHus KoJIM4yecTBa, MacChl Eu6 1IOK

HOJINOTEKA
17 BEIIIECTBA 10 YPABHECHUAM XUMUYECKUX 05.11.2024
B " P https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanms XuMH4ecKux peakiuit
18 (coequHEeHMS, PA3I0KESHHUS, 3aMETIICHUS 07.11.2024 bubmorera [IOK
A P ’ B ’ o https://m.edsoo.ru/ffod3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii- BuG 10K
HOJIMoTEKA
19 sHIKoneauct. O0o0IEeHne U 12.11.2024
1 a H;I https://m.edsoo.ru/ff0d40c4
cHCTeMAaTH3alus 3HAaHUI
Konrponsnas padora Nel mo teme

20 P |y 14.11.2024 bubnuotexa [IOK
«BellecTBa 1 XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
Bos — cMechb ra3oB. CocTaB

21 AyX 19.11.2024 bubmuorexa [IOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



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

IIPOCTOC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

bubnuorexa [IOK

22 21.11.2024
KHCII0POJa (peaiuu OKNCIeHHS, https://m.edsoo.ru/ff0d4614
ropenue). [Tonsitie 00 okcugax
CriocoOslI MoNTy4eHus: KUCI0po/ia B
23 1a00paToOpHH }I;qn OMI)IIHJ'IerHOHCTI/I 26.11.2024 bubmorera [JOK
PaTOpHH M I ' o https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peakiuu, MOHSATUHE O TEPMOXUMUYECKOM 58.11.2024 bubnmoreka [JOK
YPaBHEHUH, 3K30- U SHAOTEPMHUIECKUX o https://m.edsoo.ru/ff0d4790
peaKImsax
TomnuBo (He(Th, Yroiab U METaH).
25 3ar 513He1§He(11;o3 yra CHoCcOOBI )ero 03.12.2024 bubmorera [JOK
p yxa, o https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALCHUS
[IpaxkTrueckas padora Ne 3 o Teme BuG 10K
HOJIMOTEeKA
26 1T 0 05.12.2024
(«loyHeHme 1 COVHpaHHe KHCIIOPOa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopoa — anemeHT u mpocToe 10.12.2024 bubmuorexa [IOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 duU3UUEeCKUEe U XUMHUYECKUE CBOMCTRA 12.12.50%4 bubmuorexa [IOK
Bojopoaa. [Ilpumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [IOK
29 ITo € 0 KUCJIOTax U CO 17.12.2024
TUITHE O KHCIOTax 1 COMIX https://m.edso0.ru/ff0d50d2
30 Crioco0bI ToTy4eHHs BOJ0OPO/Ia B 19122024 bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme Bu6 OK
31 «ITonyueHnue u coOupanue BoIOpPoOa, 24.12.2024 nosmotexa I

W3Yy4YEHUE €r0 CBOKCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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Moutsipablii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32 26.12.2024
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIMYECTBA Bu6 110K
HOIMOTEKA
33 BEIIIECTBA ra3a I10 ero M3BECTHOM 09.01.2025
B . y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brruncienus o0bEMOB ra3oB 1o Eu6 LIOK
nOIMOTEKA
34 ABHCHMIO peaKI[UHM Ha OCHOBE 3aKOHA 14.01.2025
yp . peaxtt . https://m.edsoo.ru/ff0d5708
O6’b€MHLIX OTHOIICHUHU I'a30B
dusznyeckre 1 XMMUYSCKUE CBOMCTBA
35 16.012025 Puomnorexa IOK
BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonsarue 06
36 21.01.2025 Puomrorexa [IOK
HMHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacwieHHbie
37 W HEHaCBIIIICHHBIC pacTBOPLI. MaccoBas 23.01.2025 Bubmorexa ITOK
p PEL. R https://m.edsoo.ru/ff0d5b40
JIOJISL BEMIECTBA B pacCTBOPE
IIpakTueckas padora Ne 5 o teme
«IIpuroroBienne pacTBOPOB C
38 PHTOTOBIICHHE PACTBOPOB € 28.01.2025  promiorexa [JOK
OIPEIENIEHHON MacCOBOM JONEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»
KontponrHas pabora Ne2 mo Teme
39 p P 30.01.2025  Puomrorexa [IOK
«Kucnopon. Bonopon. Boga» https://m.edso0.ru/ff0d6342
OKCHIBI: COCTaB, KJIaCCH(pUKALIUS
40 i\ ) uxanus, 04.02.2025 bubmuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 06.02.2025 bubmmorexa [IOK
’ p A https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUA: COCTaB, KJIaCCH(HUKALUA
42 ’ Puicaruas, 11.02.2025 | Prommorexa HOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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ITonmyueHnue 1 XUMHYECKHUE CBOIICTBA b K

43 YHeHH 13.02.2025 | buOmiorexa 110
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, KiaccupuKaiusl,

44 (uxary 18.02.2025 Bbu6nnoreka [LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
[TonyueHnue 1 XUMHYECKHE CBOIICTBA

45 yu 50.02.2025 bubmmorexa [LIOK
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpA,

46 CHOCO(61>II) oI )eHI/ISI XHMHquKHe 25.02.2025 Bubmorexa LIOK

N i ’ o https://m.edso00.ru/00ad9474
CBOWCTBa
[Ipaktrueckas padota Ne 6. Permenue
JKCIIEPUMEHTAIBHBIX 327144 II0 TEME

47 p bt 27.02.2005 bu6nuorexa [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHU)

I'eHeTnyeckas cBsA3b Me KJIacCaMH b K

48 Ky ) 04.03.2075 nommoteka 1O
HEOPraHUYECKUX COCTMHEHHI https://m.edsoo.ru/00ad9a50

bubmuorexa [IOK

49 O00011IeHNE U CUCTEMATU3aIMs 3HAHUN 06.03.2025

B 8 https://m.edsoo.ru/00ad9cb?2
KontponbHas pabota Ne3 no teme Eub 10K
HOJINOTEKA
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 11.03.2025
on P https://m.edsoo.ru/00ad9ela
COEINMHEHUN
[lepBbie MOMBITKY KIACCU(PUKAITUU
51 XUMHUYECKUX dJIeMeHTOB. [loHsaTue o 13.03.2025 Bubmrorexa HOK
: T https://m.edsoo.ru/00ad9ffa
rpyImnax CXOJHbIX 3JIEMEHTOB
Ilepnonnueckuii 3aKOH U BuG 10K
HOINOTEKA
52 Ilepuognueckas cucTreMa XUMHYECKUX 18.03.2025
pHroa https://m.edsoo.ru/00ada52c
anemenToB . 1. MenaeneeBa
Bbubanorexa [IOK
53 [Tepuonapl, rpynibl, HOATPYIIIBI 20.03.2025 1

https://m.edsoo.ru/00ada52c
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Crpoenune atomoB. CocTaB aTOMHBIX

bubmuorexa [IOK

54 01.04.2025
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEK
55 aTOMOB 2J1eMEHTOB [leproanueckoi 03.04.2025 Bubmrorexa [IOK
prol T https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHneneeBa
XapaKkTepUCTHKAa XUMUYECKOTO
3JIEMEHTA 110 €0 HOJI0KEHUIO B
56 b 08.04.2025  Promorera [JOK
[Tepuoanueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leprnoandeckoro 3akoHa aJist
aA3BUTHUA HAYKHU U IIPAKTUKU. . I/I
57 p YKH 1 TIpat ) 10.04.205 | PrOmorexa LIOK
MenneneeB — y4E€HBIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpa)kIaHUH
DIIEKTPOOTPULIATEIBFHOCTh AaTOMOB
58 POOTpHIL 15.04.9025 bubmmorexa [IOK
XAMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
59 HouHas xumuueckas CBA3b 17.04.2025
https://m.edsoo.ru/00adac34
KoBanenTHas mnmonsapHass XUMHYECKas
60 p 22.04.2075 bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
KOB&J’IGHTH&X HCIIOJIAPHAA XUMHNUYCCKas
61 P 24.04.2025  Puomiorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [IOK
62 CreleHp OKUCIIEHUS 29.04.2025
https://m.edsoo.ru/00adae28
OKHCIINTEIHLHO-BOCCTAHOBUTEIILHEIE b K
63 06.05.2025 | Promnorexa O
peakuuu https://m.edsoo.ru/00adb076
bu6nunorexa LIOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN 08.05.2025
https://m.edsoo0.ru/00adb076
65 KontponbHas pabota Ne4 o teme 13.05.2025 | bubauoreka [{OK
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«CTpOGHI/IC aTomMa. XHMHYECKas CBA3b»

https://m.edsoo.ru/00adb486

66 PesepBHBIii ypoK. O606UHICHI/I€ " 1 15.05.9025 bubmmorexa LIOK
cucTeMaTH3anus 3HaHUN https://m.edsoo.ru/00adb33c

67 PesepBHbIi1 ypok. O6o6iueHHe u 1 20.05.2025 bubnmorexa [JOK
cUcCTeMaTHu3anusa 3HaHUU https://m.edsoo.ru/00ad9ch2
P i .

68 €3€pBHBIN YpOK O606UH1€HI/IC u 1 22.05.2025 bubnmorexa [IOK
CUCTEMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypcbl
[ToBTOpEeHME U yriyOieHne 3HAHUH
OCHOBHBIX Pa3/iesIoB Kypca 8 Kjacca.
Ilepuoanueckuii 3aK0OH.

1 puon 1 04.09.2024 bubmmoreka [IOK
Ilepuonuueckas cucrema https://m.edsoo.ru/00adb59e
XUMHYECKUX 3aeMeHTOoB /I, W.

Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU 56 LOK
noanoTeKa

2 CBOMCTB XUMUYECKHX AJIIEMEHTOB 1 05.09.2024

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukamnus 1 HOMEHKIaTypa

3 prkarg yp 1 11.09.2024 bubmuorexa [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buipl XuMu4eckol CBSI3U U TUITBI b K

4 A ; 1 12.00.2024  PwOmmorexa O
KPHUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pa6ota Nel o teme

5 «IToBTOpeHUe n yriryoieHne 3HaHu 1 1 18.09.2024
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
Knaccudukarus xumMmuaeckux b K

6 burai 1 19.00.2024 | DnOmaorexa IO
peaKIui 1Mo pa3IndHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsITHE O CKOPOCTH XMUMHUYECKOU BuG 10K

noIMoTeKa

7 eakuu. [ToHATHE O TOMOTE€HHBIX U 1 25.09.2024
peaktt https://m.edsoo.ru/00adbe9a
TeTEPOTE€HHBIX PEAKLUIX

8 [ToHsATHE O XUMHUYECKOM PaBHOBECHH. 1 26.09.2024 = bubmmoteka [IOK



https://m.edsoo.ru/00adb59e
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(DaKTOpBI, BJIMAIOIIME HA CKOPOCTH
XHUMHYCCKOMN pPC€aKuu U MOJIOKEHUC
XUMHUYCCKOI'0O paBHOBCCHUA

https://m.edsoo.ru/00adc28c

OKHCIUTEIIBFHO-BOCCTAHOBUTEIBHBIC

bu6mmoreka [IOK

9 02.10.2024
peaxkuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOITUTHYECKON Eub 10K
HOJINOTEKA
10 nccormanuu. CHIBHEIE U ClIa0ble 03.10.2024
A tat https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
bu6nunorexa LIOK
11 Hounble ypaBHEHUS peaKIIUi 09.10.2024
M peaxi https://m.edsoo.ru/00add448
XMUMHUYECKUE CBOMCTBA KUCIOT U BuG 10K
HOINOTEKA
12 OCHOBAaHUH B CBETE IIPEACTABIICHUN 10.10.2024
p VH https://m.edsoo.ru/00add5d8
00 AIEKTPOIUTUIECKON JUCCOIIUAITUT
XMWMHYECKHE CBOMCTBA COJIEN B CBETE BuG 10K
nOINOTEKA
13 [IPEICTABIEHUNA 00 16.10.2024
pedl . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUICCKON AUCCOIHAIII
bubnunorexa LIOK
14 [MousaTue o TUaAPOIU3E COJIEN 17.10.2024
P https://m.edsoo.ru/00add9d4
O000111eHHE U cUCTEMATU3ALML
15 Hul 11 23.10.2024 bubmuorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[Tpaktuueckas padora Ne 1. Bu6 110K
nOIUOTEKA
16 «Perrenne DKCIIEPUMEHTAILHBIX 24.10.2024
p https://m.edsoo.ru/00addbfa
3amauy
Kontponbnas padota Ne2 o teme
17 «INEKTPOIINTHUECKAST TUCCOLIHAIINI 06.11.2024 bubmaorexa LIOK
p A HHATL. o https://m.edsoo.ru/00addec0
XYUMUYECKUE PEAKINH B PACTBOPAX)»
O01masg xapakTeprucTUKa rajIoreHoB.
18 HHasl Xapaxrep 07.11.2024  PoOmoTera [IOK

XUMHUYECKUE CBOMCTBA HA MPUMEPE

https://m.edsoo.ru/00addfe2
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xJiopa

Xnoposogopona. CossiHast KUCIIOTA,

bubnuorexa [IOK

19 XUMHYECKHE CBOMCTBA, IIOJIYUYCHUE, 13.11.2024
e https://m.edso0.ru/00ade104
MPUMEHEHUE
[TpakTrueckas padora Ne 2 o Teme BuG 10K
nOINOTEKA
20 «ITonydeHne COISTHON KUCIOTEHI, 14.11.2024
yi . . https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONUCTBY»
Brrurcnenus o ypaBHEHUSIM
21 XHUMUYECKHMX PEaKIUi, €CIU OOUH U3 20.11.2024 bubmorexa [IOK
peartmi, A o https://m.edso00.ru/00ade488
pEeareHTOB JIaH B U30BITKE
OO0mast XapakTepruCTUKa PJIEMEHTOB
22 i p p 21.11.2024 bu6nuorexa [IOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(UKAIIUN CEPBHI.
Haxoxnenue cepol 1 €€ coequHEHUN b K
23 A P o 27.11.2024  Prommorexa O
B IIpUpPOJIEe. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBo10pO, CTPOCHHUE, b K
24 POBONOPOZ, CTP 5 28.11.2024  Promiorexa IO
bU3HYEeCKre U XMMHUYECKHIE CBONCTBA https://m.edso00.ru/00ade802
Oxkcuapl cepol. CepHast KUCIIOTA, Eub 10K
noIMOTEKA
25 H3UYSCKUE U XUMHUYECKHE CBOMCTRA, 04.12.2024
¢ https://m.edsoo.ru/00adea28
MpUMEHEHUE
XUMHYECKHE PEaKIIUH, JISKAIIHUE B
OCHOBE MPOMBIIIJIEHHOTO crtocoba
MMOJTyYCHUS CEPHOM KMCIIOTHL. b K
26 y4 P 05.12.2024 nommoreka 110
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIleH cpelibl COEUHEHUAMHI
cephl
27 Brruncinenue MaccoBoii 10K BEIXOIa 11.12.2024 | bubaumoteka [IOK
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MPOAYKTa peaKuu

https://m.edsoo.ru/00adec8a

OO6m1as XxapakTepUCTUKA DJIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHeHHe

bu6nmoreka LIOK

28 12.12.2024
B IIpUpoOJE, GU3HUECKHE U https://m.edsoo.ru/00adeea6
XHMHYECKHE CBOHCTBA
AmMuak, ero ¢puznyeckue u Bu6 10K
noIMOTeKa
29 XHMUYECKHE CBOMCTBA, IIOIyUYCHUE U 18.12.2024
ye https://m.edsoo.ru/00adf004
MIPUMEHECHHE
[Tpaktuueckas padora Ne 3 o Teme
30 «[lonydeHne aMmMHuaKka, U3y4eHUE €ro 19.12.2024 bubmorexa HOK
e itk o https://m.eds00.ru/00adf180
CBOMCTBY»
A3oTHas Kuciora, e€ pusndueckue u bubanoreka [IOK
31 L e 25.12.20p4  DHOMOTEKE I]
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH
aMMOHHMSI B KQ4eCTBE MUHEPAITbHBIX 6 10K
noIMOTeKa
32 00peHuil. XUMHYECKOE 26.12.2024
yAoop . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEeH cpebl
COCIMHEHUSIMH a30Ta
docdhop. Oxeun dbocdopa (V) u
33 (bocg)o pHaSI KI/ICJI((i))Ta (bq)pll)m(qe?ncne " 09.01.2025 bubmorexa LIOK
p N A https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTYYCHHE
Hcnonp3oBanue docharos B
Ka4eCTBE MUHEPAIbHBIX YI0OPCHUM. b K
34 P YROOP 15.01.20p5 | Pommorexa [10
3arpsi3HEHUE MPUPOJTHON Cpelibl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pactipocTpaHEHHE B
PO, Pactipoctp bu6nuorexa [IOK
35 npupoe, GU3NIECKUE U XUMHICCKUE 16.01.2025

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcupl yriaepojaa, ux pusndeckue u
XUMHUYECKHE CBOWCTBA.

bubmuorexa [IOK

36 22.01.2025
DKOJOTUYECKHUE MTPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcUaoM yriepona (IV)

bubmuorexa [IOK
37 VYronpHas KACIOTa U €€ COIIN 23.01.2025
https://m.edsoo.ru/00ae006¢
[TpakTrueckas pabora Ne 4 o Teme
"[TonydeHue yrieKuciaoro rasa.

38 YHCHHE T 29.01.2025 | Prommorexa IOK
KauectBennas peakius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
1oH"

[lepBoHa"aNbHBIC TOHATHS 00 Eub 1OK
nOIMOTEKA

39 OpraHMYEeCKHMX BEIIECTBAX KaK O 30.01.2025

p B https://m.edsoo.ru/00ae054e
COCAMHEHUSX Yriiepoaa
bubnuorexa [IOK
40 Kpemuuii u ero coequHeHHS 05.02.2025
P A https://m.edso00.ru/00ae080a
[TpakTuueckas padorta Ne 5. Pemenue
AKCIIEPUMEHTAIBHBIX 33714 10 TEME

a1 P ! | 06.02.2025 bu6nmorexa [IOK
«Baxneiie HeMeTaJIbl U UX https://m.edso0.ru/00ae0bf2
COCJTUHECHUS»

Kontponbhas pabota Ne3 mo teme Eub 10K
nOIMOTeKA

42 «BaxuHeinme HeMeTauIbl U UX 12.02.2025

https://m.edso0.ru/00ae0el18
COCJTUHEHUS»
OO6m1as XapaKTePUCTUKA XUMHUYECKUX
3JIEMEHTOB — METaJIJIOB.
MerTtannuueckas CBsI3b U

43 13.02.2025  Promnorexa IOK
METAJUTMYECKast KpUCTAJUINYECKAs https://m.edsoo.ru/00ae103e
pewmérka. Pu3n4eCcKue CBOMCTBA
METaJIOB

44 XUMHUYECKHEe CBOMCTBA METAJLIOB. 19.02.2025 | bubauoteka [IOK
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DJIEKTPOXUMUYECKUHN PsiJT
HaIpsKEHUH METaJUIOB

https://m.edsoo0.ru/00ael1156

OO61me crocoObl MoTyYeHus
metaiuioB. CriaBbl. Berauciaenus mo

bubmuorexa [IOK
45 ABHEHUSIM XUMHUYECKUX PEAKIIUI 20.02.2025
M PCaKLHH, https://m.edso00.ru/00ael1156
€CJIU OJIUH U3 PEareHTOB COJICPKHUT
IPUMECH
bubmuorexa [IOK
46 [HousaTre 0 KOPPO3UN METATIIOB 26.02.2025
PP https://m.edso0.ru/00ae1278
bu6nuorexa [IOK
47 €JIOYHBIE METAJUIBI 27.02.2025
i https://m.edsoo.ru/00ael4b2
48 Oxcuapl ¥ TUIPOKCHUIBI HATPUS U 05.03.2025 bub6nmorexa [IOK
KaJusg https://m.edsoo.ru/00ael4b2
€JI0YHO3EMEJIbHBIE METAIIIBI —
49 [Wenors iy 06.03.2025 Proymorera [JOK
KaJIbIUHA 1 MarHui https://m.edsoo.ru/00ael15e8
bu6mmoreka [IOK
50 Baxuelinue coeTMHEHUS KAJIbLUA 12.03.2025
A 1 https://m.edsoo.ru/00ael15e8
00600
51 0 HjeHHe U CUCTEMATU3aLUL 13.03.2025
3HAHUN
JKEcTKOCTE BOIBI M CIIOCOOEI €6
57 )i\ 19.03.2025 bubmuorexa [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[Tpaktuueckas padora Ne 6 o Teme B LIOK
HOJIUOTEKA
53 "YKEcTKOCTE BOJBI U METOEI €6 20.03.2025
" 8 A https://m.edso00.ru/00aelae8
YCTpaHECHHSI
bu6mmoreka [IOK
54 AJTOMUHUHT 02.04.2025
https://m.edsoo.ru/00aelc64
AmMdoTrepHbIE CBOMCTBA OKCUIA U b K
55 Gorep A 03.04.2025 Puomorexa [0

TUAPOKCH A

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
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

bu6nmoreka [IOK

56 Keneso 09.04.2025
https://m.edso00.ru/00ae1d86
Oxc OKC COJIH JKeJie3a
57 WJbl, TUAPOKCUIBI U COJIN XKEIT 10.04.2025 bubmmorexa [IOK
(IT) m xene3a (III) https://m.edsoo.ru/00ae35e6
O0001IEeHNE U CHCTEMATH3AIIHAS
58 H\,l I 16.04.2025
3HAHWI
[IpakTuueckas padora Ne 7. Pemenue
JKCIIEPUMEHTAIBHBIX 32/1a4 110 TEME
59 1Y ! | 17.04.9025 bu6mmoreka [IOK
«Baxueline MeTajlIbl U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKHUX PEaKIUid, €CIIU OJIUH U3
€areHTOB JaH B U30BITKE UIIN
60 p it 93.04.2075 bu6mmoreka [IOK
COZICPKUT IpUMecH. Brruncnenus https://m.edso00.ru/00ae1750
MacCOBOH J0JIM BbIXO/a IPOAYKTA
peakiuu
O0001IeHNE U CHCTEMATH3AIINS
61 o H 24.04.2025
3HAHWI
Kontponbhas pabota Ne4 o teme
62 «BakHelme MeTauibl 1 UX 07.05.2025
COENHEHUS
BemmecTBa u MaTepuainl B b K
63 B 1arep 08.05.2025  Prommorexa [0
MOBCEIHEBHOMN KU3HU YeJIOBEKaA https://m.edsoo.ru/00ae3f50
XuMHUYeCcKoe 3arpss3HeHne
64 : P 14.05.2025 bubmuorexa [IOK
OKpYKarollei cpeabl https://m.edso00.ru/00ae4270
Ponbs xumMuu B penteHun
65 p 15.05.2025 bubnuotexa [IOK
9KOJIOTUYECKHUX MPoOJIeM https://m.edso00.ru/00ae4270
66 PesepHslii ypok. O6001IeHNE 1 21.05.2025 | bubmmoreka [IOK



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

CHUCTEMaTHU3aluA 3HAHHUHI

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

67 PesepBHbIit ypok. O606£11eHHe u 1 59.05.2025 bubnnoreka [JOK
cucTeMaTHu3aIys 3HaHUM https://m.edsoo.ru/00adb33c
68 PesepBHbIi ypOK. O6o6111eHI/Ie u 1 5.05.2025 bubnmorexa [JOK
cUcTeMaTHh3alus 3HaHUN 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

Jlutepatypa u cpecTBa 00ydeHus

1. Pymsutuc I'.E., ®enpaman @.I'., Xumus. 9 xnacc. — M.: [lpocsemenue, 2011 2.
Pynzutuc I'.E., ®enpaman @.I'., Xumus. 8 kinacc. — M.: [Ipocsemenue, 2011 3. I'apa
H.H. Xumus. [IporpamMmel 061eodpa3zoBatenbHbIX yupexaeHuii. — M.: [Ipocsemienue,
2010 4. bpeiirep JI.M., baxxenosa A.E., Xumus 8-11 knaccsl. PazBepHyToe
TeMaTh4decKoe IaHupoBanue no yueoHnkam Pymsuruca I'.E., ®enpamana O.I°.,
Bonrorpaa, Yuurens, 2009 5. Xumuyeckuit skciepuMenT B mikone. 10 kiace: yueOHO-
mMeroandeckoe mocooune/O.C.I"abpuansn, JI.I1.Batnuna.-M.: Ipoda, 2005.-208 c. 6.
Xumust. Ypoku B 10 kimacce: mocodue st yauTeneid o0meo0pa3oBaTeIbHbIX
yupexnaenuii / H.H.I'apa (u ap.).-M.: Ilpocsemenue, 2009.-111 c.

2. JlomonHWTenbHAS MUTEpaTypa s yuutens. 1. JlugakTiuaeckuii MaTepuan mo XUMUM s
10 — 11 xmaccoB: nmocobwue mist yuurtens/A.M.Paneuxuii, B.IL.I opmikoga,
JL.H.Kpyraukosa.-M.: [Ipocsemenune, 1996. — 79 c. 2. KonTponbHbIe pabOTHI IO XUMHUU B
10 — 11 xnaccax: mocobue s yautenst/ A.M.Pagerkuii.-M.: [Ipocsemenwue, 2006.-96 c.
3. Hayana xumun. CoBpeMeHHBbIH Kypc Ui noctynatoumx B BY3s1: yuebnoe nocodue
i BY3o0B/ H.E.Ky3smenko, B.B.Epemun, B.A.ITonkoB.-9-e n3nanue, nepepabotaHHoe
1 nonosiHeHHoe.-M.: Dk3ameH, 2005.-832 c. 4. Opranunyeckas XuMHusl B TECTaX, 3a/a4ax
u ynpaxueHusx. 10 kmace: yaebHOe mocodue st 001eo0pa3oBaTeIbHbIX YUPEKICHUN/
O.C.I'abpwansn, U.I'.Octpoymos, E.E.OctpoymoBa. — 2- u3j., crepeorurt.-M.: [lpoda,
2004.-400 c.






