


HOACHUTEJIbHAS 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 (eaepanbHOil pabodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo XxuMuUM Na€T TPENCTABICHUE O IIENAX, OOIEeH CcTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHI OOYYAIOMIMXCS CpPEACTBAMHU y4eOHOTO
npenMera, YCTaHABJIMBAET o0s13aTeNbHOE peIMETHOE coziepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro Io KiaccaM W CTPYKTYPUPOBAaHHUE TIO
pazienaM M TeMaM MpPOrpaMMbl O XHUMHH, OINpPEAEIseT KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolMXCs, OMNpEAeNsieT BO3MOXKHOCTH MpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTebHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEr0 oOpa3oBaHUsA, a Takxke TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON JEATEIHbHOCTH OOYYArOMIErocsi MO OCBOCHHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CJIYKUT OCHOBOW i1 (POPMHUpPOBAHUS MHPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM YCTOWYMBOI'O pPa3BUTHS YETOBEYECTBA — CBHIPHEBOM, JSHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

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

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arommxcsi, HaBBIKOB HMX CaMOCTOSATENbHOM y4eOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B IPO(HEeCCUOHATBLHOM 1eITeIbHOCTH;

3HAKOMHUT CO CHENUGUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
L[EJIOCTHOTO B3TJIsSIIa HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



crocoOcTByeT (OPMUPOBAHMIO ILIEHHOCTHOI'O OTHOIICHHS K €CTECTBEHHO-
HAay4HBIM 3HAHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOI BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
collepKaHUsl  y4eOHOro  MpeamMeTa, KOTOpbIM  SABIFETCS  NEeAarormyecku
a/JIalTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKM XMMUU Ha ONpeAeNIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOILIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTIENbHBIX 3HAYMMBIX ITOHATHI
OpPraHUYECKON XUMUHU.

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 XUMHUYECKON
peakuuu. OO0€e 53TH CUCTEMBI CTPYKTYPHO OpIraHM30BaHbl IO MPHUHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

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

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

— YYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMalUy BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUA pPacCMaTPUBAKOTCA HAa OCHOBE OMIMUPHUYECKH
HOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JpPYroMy, BBINONHAA (YHKIUU OOBSICHEHHS W TNPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNS O XUMHUYECKOM COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHUKE
€€ CHUCTEMHOW MNpPHUPOABI, 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 XHUMHUM M[POUCXOAUT (POPMUPOBAHHE 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, MOHATHUM, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUMH,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHWH K HAay4YHBIM METOJaM TIO3HAHHS TPU M3YyYEHUW BEIIECTB U
XUMHYECKHUX PeaKiuii, B (OpMHUPOBAHUH W PAa3BUTHUHU TO3HABATEIHHBIX YMEHHUHA 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
o0yJaronuxcss K CaMOCTOSITEIbHON IMO3HABATEIILHON JESITEbHOCTH, HAaYyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIINX MPHOOPETECHUIO 00 yJarOIIHUMHUCS
OTBITa Pa3HOOOPA3HON NEATEIHHOCTH, MO3HAHWUS M CaMOTIO3HAHMSA, KIFOUYEBBIX
HAaBBIKOB (KIJIFOUEBBIX KOMIICTEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YyMEHHH OOBSCHATHP W OIEHUBATh SBJICHUSA
OKPYXKAIOIIET0 MHpPA, UCIOJB3Yysl 3HAHWUS W OMBIT, MOJYYCHHBIC MPU U3YICHUH
XUMHUH, TPUMEHITh WX TPHU PEIIeHHH MpoO0jJeM B TOBCEIHEBHOW KHU3HU U
TPYJIOBOU JIEATEILHOCTH;

— (¢opMHpoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TIEHHOCTH XUMHUYECKUX 3HAHWA I BBIPAOOTKH IKOJIOTHYECKHU
1eJecO00pa3HOro TMOBEJAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCTINTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIS W HAMPABICHHOCTH JATbHEHUIIETO
o0y4eHus.

OO6miee YMCIIO 4YacoB, OTBEACHHBIX IS W3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOT'0 001IIer0 00pa3oBaHus, cocTaiseT 136 yacos: B 8 kiacce — 68 vacoB (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYUEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3HMYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE
BemiecTB. IloHsTHe 0 MeTojax IMO3HAHUSA B XMMHUHM. UHMCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

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

Xumuueckast ¢opmyna. BajgeHTHOCTb aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTEIbHAsT aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IMHMI] BemiecTtBa. Pacuérer mo Qopmymam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SABJIEHUSA. XUMHUYECKasl PEAKLINS U €€ TIPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEAKIIUN (COSTUHEHHS, Pa3JI0KCHUS, 3aMEIICHUs, 0OMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYA0H, MpaBWjiaMu pabOThl B J1a0OpaTOpUu U
npuémamu obOpailieHus ¢ JIabopaTOpPHBIM O0OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBICHUE BOCKA, TasHUE JIb/Ia, PAaCTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMMCaHuEe TMPU3HAKOB IMPOTEKAaHUS XUMHYECKUX peakiuil (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPHIOM Oapus, pa3joKeHUE THIPOKCHUIA
menu (1) npu HarpeBaHuu, B3aMMOICHCTBHE Keye3a ¢ pactBopoM coiu meau (11),
U3y4eHHE CIIOCOOOB pa3fCICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUIIMS, XpoMaTorpadus, mpoBeAeHNEe OYUCTKH TTOBAPEHHON
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3znyxa. Kucnmopon — anemeHT u mpocTtoe
BelecTBo. Haxokaenue kucimopojna B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYCHHsI KHUCJIOpojJa B JIa0OpaTOpuu M MPOMBINUIEHHOCTH. Kpyrosopor
Kucnopojaa B npupoje. O30H — aIOTponHas MOAU(PHUKALINS KUCIOPO/IA.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
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
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

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

duznueckue CBOMCTBa BOJbL. Boma kak pactBoputenb. PacTBOpbI.
HacepiienHble 1 HEHaChIIEHHbIE PacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arps3HeHue NPUPOAHBIX BOA. OXpaHa U OYKUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

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

Kucnorsl. Knaccuduxarnus kucnor. Homenknarypa kucinor. dusundeckue u
XMMHYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHoctn metammoB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

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

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OINPEJIENICHUE COAEpKaHUs KUCIOpPOAa B BO3/1yX€E, MOTYyUYECHHUE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOICTB KHCIOPOJa, HaOJIOAEHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHUE WX CBOKMCTB, MOJy4Yy€HUE, COOMpaHUE, paclo3HaBaHUE M H3y4YEHUE
CBOMCTB Bojopojaa (ropeHwme), B3aumMomaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIed paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAJUIAMHU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIEIOBAaHUE O00pa3llOB HEOPraHWMYECKHX BEIIECTB Pa3jJUYHbIX  KJIACCOB,
HAOJII0/ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAxX KHUCIOT U IIENOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAKUHM HEUTpaIW3alW{, ITOJYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOI'O MeETajula APYTMM M3 PAacTBOPA COJIM, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe «BaxHeWlne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

Hepuoanuyecknin 3akoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
jaemMenToB JI. U. MengeneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMU

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
rpynmnax CXOJHbIX 3JIEMEHTOB (IIEJIOYHbIE U IIEJI0YHO3EMENbHbIE METaLIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /J[.
N. MengeneeBa.  KopoTkomepuogHas H  JJIUMHHONEpUOAHAs  (HOPMBI
[Iepuognueckon cucrtembl xumuueckux 3iemeHToB Jl. . MenneneeBa. Ilepronabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANEKTPOHHBIX ~ 000J04€K aToMOB  TMepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Tepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTuka XUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHMS paJnyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [lepuogndyeckoi CHCTEMbI 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  okucneHus.  OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIE  PEAKLIMMU.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4eHHE OO0pa3LOB BEUIECTB METAUIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUAA IMHKA C pacTBOPAMH KHUCIOT M WIENOYEH, NPOBEIECHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiny pa3ioKeHHs], COETUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzamusi MeXnpeaMETHBIX CBS3€H MPU M3YYEHUHM XHUMHUU B 8 KJacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TAK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JJI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI' O LIMKJIA.

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

®usuka: marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ras, (GU3M4ecKue BEIMYMHBI, €TMHUIIBI
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 XUMHYECKAs peakUust

[lepnognueckunii 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XMMHYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHOJIOB, Kalus, KalbLHUs H UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CHUCTEME U CTPOEHHEM MX aTOMOB.

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

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Ppa3jJUYHbIM KJIACCaM HEOPraHUYECKUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMU4eCcKUX peakiuid Mo pa3IndyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TeIIOBOMY 3(deKkTy, Mo
W3MCHCHHIO CTETICHEW OKHCIICHUS XMMHUYECKUX DJIEMEHTOB, MO OOpaTHMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKHUE PEAKIINH, TEPMOXUMUUECKUE
YPaBHEHHSI.

[Tonsitue 0 ckopocTH xumudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peaknusx. [loHATHEe 0 TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusax. llonstue o xaranuse. llonsTne 0 XuMU4eckoM paBHOBeCUU. PAKTOPBHI,
BIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU U TMOJ0XKEHUE XUMHUYECKOTO
paBHOBECHSL.

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



OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM €  HUCIOJIB30BAHMEM  METO/A
AJIEKTPOHHOTO OaliaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DIEKTPOITUTHI U HEANEKTPOIIHTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
xuMuyeckon cBszu. CreneHn gucconuanuu. CUIbHbBIC U CIa0bIe SJIEKTPOIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHbIE MOHHBIE YpaBHEHHs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconanu. KauecTBeHHbIE peakii Ha MOHBI. [IoHATHE O TUAPOIU3E COTIEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HeMeTauioB (rpadura U anmasza), CIOXKHBIX BEIECTB
(x7opuaa HaTpusi), UCCIEAOBAaHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIMPOBOJHOCTH
pacTBOpPOB BEHIECTB, MpOLECCa AUCCOLUMAIMU KHCJIOT, WIEJIOYEe H  COJeHn
(BO3MOXHO  HCHOJIb30BAHUE BHJICO MaTEpPUATIOB), TMPOBEICHUE  OMBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHWs]  PeakuMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, O0O0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEINBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3joKeHUs, COSAUHEHUS ), paclo3HaAaBaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBKD KAaYECTBEHHBIX pPEaKIMid Ha HOHBbI, pEUICHUE
AKCIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHWMHUYECKHE CBOMCTBA Ha IpUMEpEe  XJopa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa M XJIOPOBOAOpPOAA HA OpPraHW3M 4YeJoBeKa. BakHeulne XJIOpuabl U HX
HaXO0XJICHHUE B PUPOE.

O6mas xapakrtepuctuka 31emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/A U CePhl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHEe CBOWMCTBa cepbl. CepoBOMOpOAd, CTpOCHUE, (PU3HUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHME CBOHcCTBa (0Omue Kak
NpECTaBUTENsl Kjacca KHCIOT W crnenuduueckue). XHUMHUYECKHE pEeaKIuw,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYyYEHHUSI CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit KUCIOThl. CONMM CEPHOM KUCIOThI, KAYECTBEHHAS PEaKLIHs HA



cynbdar-uon. HaxoxaeHue cepbl U €€ COCAMHEHHH B TPHUPOJE. XHUMHUUECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeabl COSNMHEHUSIMU cepbl (KUCIOTHBIE TOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mias xapakrtepuctuka 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 XMMHYECKUE CBOMCTBA, OIy4YeHHe U npuMeHenue. Conu aMMOHUS,
X GU3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJydyeHue, PU3NYecKHue U XMUMHYECKUE
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HHUTPATOB H COJIEM aMMOHHUSI B KadyeCTBE MHHEPaJIbHBIX
yno0peHnii. XuMrU4YecKoe 3arps3HeHUE OKPYKaIOIIEeH Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE NOXIM, 3arps3HEHHE BO3/AyXa, IMOYBbI U BOAOEMOB). Docdop,
ajoTponHeie Moaudukanuu (ocdopa, duzmUueckne M XUMUYECKHUE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka 3jaeMeHToB IVA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpOA,  aJUIOTPOIIHBIE
MOIU(HUKALKUH, PACHPOCTPAHEHUE B NpUponae, (U3UUYECKHE U XHMHYECKHUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJyYeHUE U MPUMEHEHHE. DKOJIOrMYecKHue MpoOJeMbl, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoresa riao0anbHOrO NOTEIUIEHUS KIUMara, MapHUKOBBIN
addext. YronpHas Kuciaotra U €€ colid, uX PU3nuecKue U XUMHUYECKHUE CBOICTBA,
nojyueHrue W TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

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

KpemHuii, ero ¢usnyeckue M XHUMHYECKHE CBOMCTBA, IIOJIYyYEHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CHUIMKAThl, X UCIIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIeMEeHT, OeTOH, jkene300eToH. [IpobieMbr 6e30macHOro MCHOIb30BaHUS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIIHUE (PUINYECKHE W XUMHYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJOPUAOB (TaJOTEHUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOJICHHE TIpoIiecca OOYIIIMBaHUS caxapa IMoJ JCUCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBECHNE KaYeCTBEHHOM peakiuu Ha Cyib(ar-
MOH M HaOJIOJieHUuEe TNpHU3HaKa €€ MPOTEeKaHus, O3HAKOMJIEHHE C (PU3HMUYECKUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), 00pasmamMu a30THBHIX U (HOCHOPHBIX YHOOpPEHUH, MOIydEHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yUEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), V3y4ECHUE MoJEenen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPONCTBOM MPOTHBOras3a, MojydyeHue, COOMpaHue, pacrio3HaBaHUEe U HU3ydeHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHUE KAaUeCTBEHHBIX pEaKIUi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIMEN CHUIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU
ux mnonoxeHus B llepuognueckon cucreme Xumuyeckux »diemeHtoB JI. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHe MeTauioB. MeTtayminueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAss  PEMIETKA.  DJIEKTPOXUMUYECKUH  pAX
HanpspKeHU MetayioB. OU3nyecKue U XMMUYECKrue CBOMCTBAa MeTalioB. Oomue
CIoCcOOBI TMONTydeHUs: MeTaioB. [loHATHE O KOPpPO3WM 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
anementoB JI. M. MenneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJEHUE B IPHUPOJE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMepe Hatpusi U Kainusi). OKCUIIBI U



TUJAPOKCHUIBI HATpusi U Kanus. [IpuMeHeHMe WIETOYHBIX METAUIOB MU UX
COeIMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 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.

AJIIOMUHUN: TIOJIO)KE€HUE B [leproinueckor CUCTEME XUMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHUE aToma, HaxOxXAeHHE B Ipupope. Pusnyeckue U
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaxXOXAeHUWE B mpupone. Pu3nUecKHe Hu
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3Yy4YEHHE PE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUIEOMATEPHATIOB), OCOOCHHOCTEM B3aMMOIEHUCTBHUSI OKCHIA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJIBI, IIpOLIECCa TOPEHUS KeJIe3a B KHUCIOPOJIE
(BO3MOXHO  HWCIIOJB30BAaHUE  BHUJIEOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMN HA MOHBI: MATHUS, KAJIbLWA, ATFOMUHUS, UHKA, JKEle3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HWOHAMM HaTpus, Kajdusl W KalblUg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIIeOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCH]IA ATTFOMHHUS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEUIECTB U XMMUUYECKUX peakiuil B ObITy. [lepBas momoib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arps3HEHHUE OKpYXKarouled cpeabl (MpeaenbHas I0MyCTUMAs
KOHIIeHTpalus Beuects, aaiee — [1/IK). Poap xumMuun B penieHun 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3y4eHHe O0pa3lloB MAaTEPUATOB (CTEKIJIO, CIUIABbl METAIIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXNpeaMeTHBIX CBsS3ed IPU W3YYEHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUN, TaK W MOHSATUM, SBISIONINXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETTUPOBAHUE, HU3MEPEHHUE, MOJENb, SIBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: MaTepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUW 3apsji, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHUE BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIIMYECKAsI
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunHTe3, nprxanwe, Ouocdepa, SKOCUCTEMA, MHUHEPAITHHBIE
yn00pEeHUs, MUKPORJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

['eorpadus: armocdepa, rugpocdepa, MUHEpanbl, TOPHbIE TOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATBI

JIMYHOCTHBIE pe3ydbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUYEHUS XMMUU B €IUHCTBE y4eOHOU H
BOCIIUTATENIbHON JIESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHM, MPHUHATBIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
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 OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U Hay4YHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHS XUMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOI'0 OOIIECTBA, CHOCOOHOCTH BIAAETh AOCTOBEPHOW MH(pOpMaLMend o
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

OPEICTaBICHNUsS O COLMAJIbHBIX HOPMax M MpaBWilaX MEXINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIeIOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JeSITebHOCTH, TOTOBHOCTHM K pPa3HOOOpa3HOM COBMECTHOHM MEATEIbHOCTH NpHU
BBINIOJIHEHUN Y4€OHBIX, IO3HABATENbHBIX 3a/ad, BBIIOJHEHUH XHWMHYECKHX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOUIM B IIpolecce 3TOW Y4eOHOH JEesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKHE NPEICTaBICHHUS O BELIECTBE U XUMHUYECKOW pEaKIMH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 NMOHUMAaHUSl CYIIHOCTH HayYHOW KapTHHBI MUpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHsI MPUPOJbI, B3aUMOCBS3AX YeJIOBEKA C
OPUPOJHON Cpesloil, O poJi XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA ITOJYYEHUE HOBBIX 3HAaHHUU IO
XUMHUH, HEOOXOIUMBIC NJi1 OOBSCHEHHS HAOJI0/IaeMbIX MPOIECCOB U SIBICHU,
NO03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIIbCKOM KYJIbTYphl, B TOM YHCJE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATypOH, JIOCTYITHBIMH TEXHHYECKHUMH CpPEACTBaMU  HMH(OPMAIIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEeHHIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCT K  camMo0Opa3oBaHUIO, TMPOEKTHOW W  HCCIEIOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 KU3HHW, OCO3HAHWE TOCIEACTBUUA W
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJIICHUS aJIKOTO0JIsl, HAPKOTHKOB, 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 U PE3ylbTaraM TPYAOBOU NEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHWWA TI0 XUMHUH, OCO3HAHHBIH BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHUS] 00pa30BaHus C YUETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTENTHON MPodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKO0JIOrHYeCKOro BOCIIUTAHMA:

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIECTBOBAHMS, MOHMMAaHNUE IIEHHOCTH 37J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXHUYECKOMY 370POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

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

METANPEIAMETHBIE PE3YJIBTATDBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUST MHPOBO33pEHUsI  OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOPhIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMeTax W TO3BOJIIOT Ha
OCHOBE 3HAHUHU W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEITOCTHOMN



HAyYHOW KapTHHE MHpA, U YHUBEPCAJIbHbIC y4cOHbBIC NEHCTBUSA (TIO3HABATEIbHbBIC,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO U OCYIIECTBICHUIO Y4eOHOU
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWM: PACKPBIBATh CMBICT XMUMHUYECKHX IMOHSATHU (BBIACIATH WX XapaKTEPHbBIC
NpHU3HAKK, yYCTaHABIIMBATh B3aWMMOCBS3b C JIPYTMMHU TOHSATHSMHM), HCIOJIH30BATh
TOHSITHS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKUX PEaKIUH,
YCTaHABJIMBATh TMPUIMHHO-CIEJACTBEHHBIC CBS3M MEXAY OOBCKTAMU H3yUCHHUS,
CTPOUTH JIOTUYECKHE pACCYXKACHUsS (MHAYKTHUBHBIC, AEIYKTUBHbIE, [10 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TPOILECCE TMO3HAHWUSA TOHITHS (NIPEAMETHBIC U
MeTamnpeIMETHbBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCTIOJIb3yEeMbIC B XUMUH,
npeoOpa3oBhIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TIPE/ICTABIICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 3a7a4, ¢ YIETOM
ATUX MOJEIBHBIX TPEACTABICHUN BBISIBIATH M XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHWS, a TaKKe B KA4eCTBE OCHOBBI IS (POPMUPOBAHUS THIIOTE3BI TI0
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHWU3allMA W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, YyMEHHE HaOJI0JaTh 3a XOJOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OpMYITHPOBATH 0000IIECHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH WM HWHTEPIPETUPOBATH HWH(OOPMAIUIO
Pa3ITUYHBIX BUIOB U ()OPM MPEICTABICHUS, MOIYyIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHUE TMPUMEHATHh Pa3JIMUHbIE METOJbI W 3alpOChl MPHU TMOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [JIS1 BBITIOJHEHUS
y4eOHBIX U TMO3HABATENbHBIX 3a71a4 ONMPEAEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPON aKTUBHOT'O UCIIOJIB30BAHUS PA3JTMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOKHBIMU CXEMaMH, JharpaMMamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIOJb30BaTh M aHAJIM3UPOBATh B Tpolecce y4yeOHOH U
UCCJIEIOBATEIBCKON JCSITEIBbHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICEHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHl (B XOoJ€ Juanora W (Wiau) AMCKYCCHM) IO
CyImecTBY  OOCyXmaemMoul TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHA  TPEICTaBISATh  IOJNYYEHHBIE  pPE3yJIbTaThl  MO3HABATEJIbLHOU
NEATETbHOCTY B YCTHBIX M MHCbMEHHBIX TEKCTax; JAeNlaTb MPE3CHTALUIO
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

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

PeryasiTuBHbIC YyHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBHUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3aJlay, CAMOCTOATENIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEeHHsI HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNd, YMEHUE
UCIIOJIb30BaTh U aHAJU3UPOBATH KOHTEKCTHI, Mpe/jaracMble B YCIOBUU 3alaHUM.

NPEJIMETHBIE PE3YJIBTATHI

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



JNeucTBUM, crnenuduyeckre g NpeaMeTHON obnacthu  «XUMHUS», BHUJBI
NEATEITbHOCTA MO  IOJYYEHHI0 HOBOTO 3HAHWA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenusi B 8 kiacce npeiMeTHbie pe3yyibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IOHATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpPOIHAST M HEOIHOPO/IHAS ), BaJIECHTHOCTh, OTHOCUTEILHASI aTOMHAsl 1
MOJIEKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHCJICHUSI, XUMHYECKasl peakius, Kiaccuukamusi peakiui: peaxiuu
COCIMHEHUS, PEAKIUU PAa3J0XKEHUs, PEaKIUU 3aMEIICHUs, pPEeaKuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBS3b, MOJIAPHAS M HEMOJSPHAS KOBAJIEHTHASI CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

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

e HCIOJNB30BAaTh XHUMHUYECKYIO CHUMBOJHMKY JUIsl COCTaBJICHHS (HopMys
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIECHMSI  BJIEMEHTOB B  OHMHApPHBIX  COEAMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K OINPEACIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynam, BHUJ XUMUYECKOHM CBsI3M (KOBaJlGHTHAas W WOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cMbicia Ilepuogumueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JindarTh TIIOHITUA  «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodoouynas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sijpa, oOIIee YHCIIO IEKTPOHOB
U pacrpeelieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapaKTepru30BaTh (OMUCHIBATH) OOINME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKasi OMUCAHNUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3IMYHBIX YCIOBHUSIX;

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

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON JIEATEIbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JJISI U3Y4YEHUSI CBOICTB
BEUIECTB M XHMHYECKMX PpEaKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
NMO3HAaHUSA — HAOJIOJEHUE, W3MEpPEHUEe, MOAEIHUPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

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
razoo0pa3HbpIX BEHIECTB (BOJIOPOJAa M KHUCIOPOJA), HMPUTOTOBICHHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IJIaHUPOBAaTh W MPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTHI MO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, herondTanenH, METHIIOPAHK U APYTHE).

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

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX MOHSATHNA: XHWMHYECKHMA
JIIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJUTHUYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOME€Ha, KaTalu3arop, XHMHYECKOE paBHOBECHE, OOpaTUMble H



HeoOpaTUMbIC PEaKIUHU, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIINUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKUCJIEHHE U  BOCCTAaHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAIMYECKAsi penIeéTka, KOpPpOo3usi METaIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
MIPUMEHSATH ITU MOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;
HCIIOJIb30BaTh XUMHYECKYIO CHMBOJIUKY Il COCTaBjieHUs Gopmyi
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIacCy COEAMHEHUU Mo ¢opmysiaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHHH, THI KPHUCTAJIUYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas noArpymmna (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpynma)», Maneie u OONbIIME TEPUONBI, COOTHOCUTH
0003HayYeHUsl, KOTOpPbIE HMEIOTCS B NEPUOAMYECKON Tadnuie, ¢
YUCJIOBBIMM  XapPaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii  sijApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M HUX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMUYECKUE peakiuu (10 4YMCIy W COCTaBY YYACTBYIOIIUX B pEaKIUU
BEIIECTB, MO TEIIOBOMY 3(P¢eKTy, M0 U3MEHEHHMIO CTENEeHEH OKHUCIIEeHUS
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEe 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 COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMEHa, YpaBHCHHS pEaKIMid, TOJITBEPXKIAOIINX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO 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 TakK)Ke IIpaBujia oOOpalieHus ¢
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
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Ccyibdpar-, TUAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICTUTEIBHON JIEATCILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YEHHUS CBOWCTB BEIECTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAYYHBbIE METObl IIO3HAHUS —
HaOII0JICHUE, WU3MEPEHHE, MOJCSIMPOBAHUE, SKCIECPUMEHT (pealbHBIN U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

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

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

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

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo0.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
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[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMuyeckas CBS3b. Eu6 10K
nOINOTEKA
3.2 OxuenuresnsHo- 8 https://m.edso00.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa LIOK
p P https://m.edsoo.ru/7f41837¢
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 KJIACC

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
' 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-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [IOK
' PYIHRE ’ 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
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. MeTa/iibl M HX COeJUHEHUSA

. 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 IINIAHUPOBAHHUE

8 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
1 [Ipenmer xumuu. Poib XuMuu B )KU3HU 1 bu6mmoreka [IOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 [lonatue o MeToaxX MO3HAHUS B XUMUU 1 bubamorera LOK
A https://m.edsoo.ru/ff0d227e
IIpakTueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPUU U PUEMBI 1 bubnnorexa [IOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTtele BemecTBa M cMecH. CriocoObl bubnuorexa [IOK
4 . 1
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 bubmmorexa [IOK
. N PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
bub6nuorexa [IOK
A 1
6 TOMBI H MOJICKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE dJIEMEHThI. 3HAKH 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubamorexa [OK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 buoamorera 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
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3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.

bu6mmoreka [IOK
10 X .B
umiriecKas popmyna. Baneurocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTHOCUTENIbHASI MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J19 XHUMHAYECKOr0 bubnunorexa LIOK
3JIEMEHTa B COEAUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MounspHas macca https://m.edso0.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMHu4decKkasl peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 ycaoBuUs NIPOTEKaHUS bubnnoreka [IOK
15 .
XAMUYECKHAX PEAKINN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edso0.ru/ff0d3b88
Breruucnienus: koanuecTBa, MacChl
17 BEILIECTBA [0 YPABHCHHSIM XHMHYECCKUX bubmorexa LOK
o . P https://m.edsoo.ru/ff0d5708
peakIuit
Knaccudukanms XuMH4ecKux peakiuit
18 (coenuHeHMS, Pa3I0KEHUS bubamorexa [HOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIlIeHus, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHukIonenuct. O000IeHne bubmorexa LIOK
' B https://m.edsoo.ru/ff0d40c4
cHCTeMaTH3aIis 3HaHUH
20 Konrponsnas padora Nel no reme bubnnorexa [IOK
«BellecTBa 1 XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech rasos. Cocras bubmmorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCTICHUS bubmmorexa [IOK
poAa (peatdt ’ https://m.edso0.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoOblI IMOJIyYeHHUsT KHCII0pO/ia B
23 1a00paToOpHH }I;qn OMI)IIHJ'IerHOHCTI/I bubmorexa LIOK
PATOPHIL M TIp ' https://m.edso0.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peaKIu, MOHATHE O bubmuorexa [IOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMHUECKHUX PEAKITHIX
TorumBo (HedTh, yroiab U METaH).
25 3ar 513He1§ne(11;03 . a, croco0bI )ero bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILICHHSI
[IpaxkTrueckas padora Ne 3 o Teme
26 «[lomy4enue u cobupanue KHUCIopoia bubamorexa [OK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopoa — anemeHT u mpocToe bubmuorexa [IOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 duU3nUeCKUEe U XUMUUYECKHE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [IOK
29 Honsrie 0 KucII0TaX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHHs BOJ0OPO/Ia B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
bu6nuorexa [IOK
31 «ITonyueHnue u coOupanue BoIOpPoOa,

W3Yy4YEHUE €r0 CBOKCTBY

https://m.edsoo.ru/ff0d4f42
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Moutsipablii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIMYECTBA

33 BEIIIECTBA ras3a Mo €ro Uu3BeCTHOM bubmmorexa [JOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brraucienus 005EMOB ra3oB 110

34 ABHCHUIO PEaKIIMM HAa OCHOBE 3aKOHA bubmorera [JOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHI ra30B

35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [lorstue 00 bubmuorexa [IOK
HMHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackieHabie

37 u HI;HaCI)I peHHLIIe) aCTBOPBHI MH:ICCOBaﬂ bubmorera [JOK

m p oI https://m.edsoo.ru/ff0d5b40
JTOJISI BEIIECTBA B PACTBOPE
IIpakTueckas padora Ne 5 o Teme
«IIpuroroBiieHrEe pacTBOPOB C bubnnorexa [IOK

38 .. . N
OIPEIENIEHHON MacCOBOM JONEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»

39 KonTponbHas padora Ne2 o Teme bub6nmoreka [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
OKcHIBl: COCTaB, KiIaccupUKaIs, bubmuorexa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmiorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: cOCTaB, KiIacCU(pUKAIIHS, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonyyeHnue u XUMHUYECKUE CBOICTBA bubnmoreka [JOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, bu6nmoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue 1 XuMU4ECKHE CBOWCTBA bubmmorexa [LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 CHOCO(61>II) o1 )eHI/ISI XHMHquKHe bubmorexa LIOK
. i ’ https://m.edso00.ru/00ad9474
CBOICTBa
[Ipaktrueckas padota Ne 6. Permenue
JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmorexa LIOK
47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edso0.ru/00ad9b7c
COEJIMHEHUI»
48 ['eneTnueckas CBsI3b MEXAY KJIaCCAMU bubnmoreka [JOK
HEOPraHMYECKUX COEANHEHUN https://m.edso0.ru/00ad9a50
bubmuorexa [IOK
49 O06o001eHre U cucTeMaTru3alus 3HaHUH
. . https://m.edsoo.ru/00ad9ch2
KontponbHas pabota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX bubmmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COCIMHECHUI
[lepBbie MOMBITKY KIACCU(PUKAITUU
51 XUMUYECKHX dyeMeHTOB. [loHsATHE O bubmmorexa [JOK
' https://m.edso00.ru/00ad9ffa
TpyIIax CXOAHBIX JJIEMEHTOB
[Teproanueckuii 3aKOH U
52 [lepromnueckas cuCTeMa XMMHUYECKUX bubmorexa LIOK
p https://m.edsoo.ru/00ada52¢
anemenToB . 1. MenaeneeBa
bubmuorexa [IOK
53 [lepuopl, rpynmbl, TOATPYIIITHI 1

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

bubmuorexa [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEK
55 aToMOB 3J1IeMeHTOB [lepuonnueckoit bubmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepUCTHKA XUMHUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubmuorexa [IOK
[Tepuoanueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpaeneesa
3nauenue [leprnoandeckoro 3akoHa aJist
pa3BuTHs HayKu U npaktuku. [1. U. bubnmnoreka [JOK
57 N
MenneneeB — y4E€HBIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpa)kIaHUH
DNEeKTPOOTPULIATEIIBHOCTh AaTOMOB bubmmorexa [IOK
58
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
59 Honmas xiirieckas coisp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMU4eCKas bubmmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonasipHas XUMUYECKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [IOK
62 CreneHb oKHCICHHA https://m.edsoo.ru/00adae28
63 OKUCIUTENHbHO-BOCCTAHOBUTEIbHbBIC bubmuorexa [IOK
peakuuu https://m.edso00.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIU bubmmorexa [JOK
https://m.edso00.ru/00adb076
65 KontponbHas pabota Ne4 o teme bubnuoreka [IOK
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«CTpOGHI/Ie aToMa. XMMHYECKas CBI3b»

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

66 PesepBHblii ypok. O60011eH1Ee 1 1 bubmmorexa LIOK
cucTeMaTH3anus 3HaHUN https://m.edso0.ru/00adb33c
67 Pezepublil ypok. O60011eHNE U 1 bubmmorexa [IOK
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHblii ypok. O60011eHE 1 1 bubnmorexa [IOK
CUCTEMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KJIACC

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

1 Ilepnonnueckas cucrema 1 bub6mmorexa [IOK
XUMU4eckux annemeHTos Jl. 1. 04.09.2023 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKUX IJIEMEHTOB 1 bubmorexa LIOK

i 06.09.2023 | https://m.edsoo.ru/00adb6hb6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubmuoteka [IOK
HEOPraHUYECKUX BEILECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buasr xuMudeckoi CBS3M M THITHI 1 bubnuorexa [IOK
KPUCTATIMYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o teme

5 I1 0 5 1 1
«IToBTOpEHUE U yriyOaeHUE 3HAHUI 18.09.2023
OCHOBHBIX pa3JIeJIOB Kypca 8§ Kiaccay

6 Knaccuduxanus XuMuaeckux 1 bub6nmoreka [IOK
peaKIuii Mo pa3InyHbIM MPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUYECKOMN

7 eaknuu. [ToHATHE O TOMOTCHHBIX U 1 bubmorexa LIOK
PeAItiH. 25.09.2023 | https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHUSIX
ITonsiTHE O XMMHUYECKOM

8 aBHOBecHUU. DAKTOPHI, BIUSIONINE 1 bubmorexa LIOK
P ' PEL B 27.09.2023 |  https://m.edsoo.ru/00adc28c

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

OKHCIIMTEIHHO-BOCCTAHOBUTCILHbBIC

bu6nmoreka LIOK

9
peakimu 02.10.2023 | https://m.edsoo.ru/00adcade
Teopust IEKTPOTUTHUSCKOM
10 nccorarmu. CHiIbHbBIE U ci1a0ble bubmmorexa [TOK
g HHATH. 04.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMouHble ypaBHEHUS PEAKIINNI bubmorexa LIOK
P peaitl 09.10.2023 | https://m.edsoo.ru/00add448
XHUMUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUI bubnnorexa [IOK
00 DJIEKTPOIUTHIECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLMAIIAN
XUMHUYECKHUE CBOVMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubnmorexa HOK
pest . 16.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON JUCCOLUAIIIU
14 ITonsaTtue o ruapon3e cojien bubmorexa IOK
AP 18.10.2023 |  https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CHCTEMAaTH3aIIHS bubmuorexa [IOK
3HAHUHA 23.10.2023 | https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.
16 «Perienne 3xcIepuMEHTAIIBHBIX Bubmorexa ITOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3agauy
KonTponbhas padora Ne2 o teme
17 «DIIEKTPOIUTHUECKAS THUCCOIIHAIIUA bubnnorexa [IOK
P s AL 06.11.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKUE PEeaKIMK B PACTBOPaX»
18 OO6m1ast XxapaKTepUCTHUKA rajJOreHOB. bubnmnoreka [JOK
XUMUYeCcKHe CBOWCTBA Ha MpUMeEpe 08.11.2023 | https://m.edsoo.ru/00addfe2
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XJiopa

Xnoposogopoa. ConsiHast KUCIIOTa,

19 XUMUYECKHUE CBOUCTBA, MOTYUYCHUE bubmmorexa [IOK
> 1O ’ 13.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpaxTrueckas padora Ne 2 mo Teme
20 «[lory4aeHre CONITHOM KUCIIOTHI bubmmorexa [IOK
JHEHEE 5O ’ 15.11.2023 https://m.edsoo.ru/00ade348
M3Yy4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMUYECKUX PEaKUU, €CIIU OJUH U3 bubmmorexa [IOK
DA, 8 20.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B H30BITKE
29 OO6m1as XxapaKTepucTHKa JIEMEHTOB bubnnorexa [IOK
VIA-rpynmst 22.11.2023 | https://m.edsoo.ru/00ade64a
AIoTponHbie MOAU(MUKAIIUHN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeuHEHUN bubmuoreka [OK
B IIpHpojie. XMMHUYECKHE CBONCTBA 27.11.2023 | https://m.edsoo.ru/00ade64a
CephI
24 CepoBogopon, CTpoeHuUE, bubnnorexa [IOK
(dbU3HYeCKre U XUMUYECKHUE CBOHCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTA,
25 ¢bu3nvecKkre 1 XUMHYECKUE bubamorexa LOK
. 04.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHECHUE
XUMHUYECKUE PEAKITIH, JICHKAIUE B
OCHOBE ITPOMBIIIIIEHHOTO CII0c00a
26 MOJIy4YEHUS] CEPHOMN KUCIIOTHI. bub6mmorexa LIOK
XUMHYECKOE 3arpsi3HEHNE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKaroIIel Cpeibl COeAMHEHUSIMH
Cephl
27 Brrunciaenne MaccoBoii JOJIH BBIX0Oa but6mmoreka [JOK
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MPOAYKTa PEaKIiu 11.12.2023 | https://m.edsoo.ru/00adec8a
OO01mmast xapakTepuCcTHKA SJICMCHTOB
08 VA-rpynmnsl. A30T, bubnmorexa [IOK
pacrpocTpaHeHHe B IPUPOJIE, 13.12.2023 | https://m.edsoo.ru/00adeeab
(bu3HYeCKre U XUMHUYECKUE CBOHCTBA
Ammuak, ero puznyeckue u
29 XUMHYECKHE CBOICTBA, IOJIYUYECHNUE U bubmmorexa [IOK
> oMYA 18.12.2023 | https://m.edsoo.ru/00adf004
MIPUMEHEHUE
ITpaktuyeckas padora Ne 3 o Teme
30 «[lonmyuenne aMMHuaKa, U3y4eHHUe ero bubmorexa [OK
Iy > 13YH 20.12.2023 |  https://m.eds00.ru/00adf180
CBOMCTBY
31 A3oTHas KUCnoTa, €€ husndeckue u bu6muoteka [IOK
XUMHYECKHE CBOIICTBA 25.12.2023 | https://m.edso0.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
32 00peHn. XMMHUYECKOE bubmorexa IOK
YAODP i . 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOUICH cpeabl
COEIVHEHUSAMU a30Ta
dochop. Oxcun dhochopa (V) n
33 (1)00(%)0 pHaH Kan((l))Ta (bq)lfgn(qezme u bubmorera [JOK
P . 10.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOIyYCHUE
Hcnonp3oBanue dhocdaros B
34 KauecTBE MUHEPAJIbHBIX YA00pEHUH. bubnmoreka [JOK
3arps3HeHuEe IPUPOIHOUN Cpeibl 15.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
Vriepon, pacupocTpaHeHUEe B
35 pu i g $H3;iec£ieIIXHMquCKHe Bubmrorexa ITOK
PHPOAE, 17.01.2024 | https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxkcunpl yriepoja, ux puandeckue u
XUMHYECKUE CBOUCTBA.

bubmuorexa [IOK

36
DKOJOTUYECKHE MPOOIIEMBI, 22.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHI0M yritepoaa (1V)
37 VYronpHas KUCIOTa U €€ CoNu bubmorexa LIOK
24.01.2024 | https://m.edso0.ru/00ae006¢
[IpaxTrueckas padora Ne 4 o Teme
38 "IlosrydeHune yriekucioro rasa. bubnnorexa [IOK
KauecTBeHHas peakiys Ha KapOOHaT- 29.01.2024 | https://m.edso0.ru/00ae027e
noH"
[lepBoHaYaIbHEIC TOHATHS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmorexa IOK
P 31.01.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepo/ia
40 Kpemnuii u ero coenunenust bubmorexa LIOK
P 05.02.2024 | https://m.edsoo.ru/00ae080a
IIpakTueckas padora Ne 5.
41 Pelrenne skcriepuMeHTaNIbHBIX 33124 bubmuoteka [IOK
1o reMe «BaxHenime HemeTabl U 07.02.2024 | https://m.edsoo.ru/00ae0bf2
UX COCAMHEHUSD)
KonTponbHas padora Ne3 o Teme
42 «Baxneiire HeMeTalIbl U UX bubmorexa LIOK
12.02.2024 | https://m.edso0.ru/00ae0e18
COEIIMHEHUS
OO6mras XxapaKTepucTuKa
XUMHUYECKHUX DJIEMEHTOB —
43 METaJlJI0B. MeTalnnueckas CBsI3b U bubmuorexa [IOK
MeTaJllIn4yecKasi KpucTauInyecKas 14.02.2024 = https://m.edso0.ru/00ae103e

pemérka. Pu3nvecKue CBOMCTBA
METaJUIOB



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

XUMHUYECKHE CBOMCTBA METAJLJIOB.

44 DNEKTPOXUMUYECKHUHN Ps bubmorexa HOK
P . P 19.02.2024 = https://m.edso00.ru/00ae1156
HAMNpPSDKEHUH METAIIIOB
OO1u11e crnocoObl MoTyYeHUs
MeTtauioB. CrutaBel. BeraucieHus mo
45 ABHCHUSM XMMHUYCCKUX PEaKIIHI bubmorera [JOK
P P ’ 21.02.2024 | https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
pUMecH
46 [TonsaTHE 0 KOPPO3UHU METAIIIIOB bubmorexa HOK
PP 26.02.2024 | https://m.edsoo.ru/00ael1278
bu6nunorexa LIOK
47
[lenotnie MeTaLIb 28.02.2024 | https://m.edsoo.ru/00ael4b2
48 Oxcuabl ¥ TUIPOKCUIBI HATPUS U bubnuotexa [IOK
KaJust 04.03.2024 | https://m.edsoo.ru/00ael4b2
49 [llenouHO3eMeTbHBIC METAIIBI — bubnuorexa [IOK
KaJILLIUA 1 MarHUH 06.03.2024 | https://m.edsoo.ru/00ae15e8
50 BaxHelime coeUHEHUS KaJIbIIHS bubmorexa HOK
A B 11.03.2024 = https://m.edsoo.ru/00ael5e8
51 O0006I11IeHNE U CHCTEMATHU3AIHS
3HAHUUI 13.03.2024
52 JKECTKOCTH BOJIBI M CIIOCOOBI €6 bu6mmoreka [IOK
YCTpaHEHUS 18.03.2024 = https://m.edso00.ru/00ae1886
[Tpaktrueckas padorta Ne 6 o Teme
53 "YKECTKOCTh BOJbI K METOIbI €€ bubmorexa HOK
" 20.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnmoreka [JOK
54
AdtiomHHHif 01.04.2024 | https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOICTBA OKCHIA U bubnuorexa [IOK
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TUAPOKCHIA 03.04.2024 | https://m.edsoo.ru/00aelc64
bubnuorexa [IOK
% AKeneso 08.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxcnpl, THIPOKCHUIBI U COJIN XKEJe3a bubnnorexa [IOK
(1) u xene3a (1) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06001IeHNE U CUCTEMATU3 AL
3HaHUI 15.04.2024
[Ipaktuyeckas padota Ne 7.
59 Pemrenne skcniepuMeHTaNbHBIX 3324 bubnmoreka [JOK
1o TeMe «BaxkHelre MeTasibl U X 17.04.2024 = https://m.edso0.ru/00ae3de8
COCTMHECHHUSI»
Brruncnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIHii, €CIU OJIUH U3
50 peareHTOB JIaH B U30BITKE WIIH bubmuorexa [IOK
COJIEP>KUT puMecH. Beruucienus 22.04.2024 | https://m.edso0.ru/00ael1750
MacCOBOM JIOJU BBIXOJa TIPOIYKTA
peakuuu
61 O0001IeHNE U CUCTEMATU3 AL
3HaHUN 24.04.2024
KonTponbHas padora Ne4 o Teme
62 «Baxneime MeTaIbl U UX 99.04.2024
COEJIMHEHUS
63 BemectBa u Mmatepuasi B bubnmnoreka [JOK
MTOBCEIHEBHOM KM3HH Ye€JIOBEKa 06.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bu6muoteka LIOK
OKpPY’KaIoIlel Cpeibl 08.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponb xumuum B pemienun bubnmnoreka [JOK
AKOJIOTUYECKHUX TTPOOIIeM 13.05.2024 = https://m.edsoo.ru/00ae4270
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PeseprubIil ypok. O6001eHIE 1

66 1 bubmuorexa [IOK
CHUCTeMaTH3aIis 3HAHUH 15.05.2024 = https://m.edsoo.ru/00ae0d0a
67 Pezepusblii ypok. O6001eHne u 1 bubnmorexa [IOK
cucTeMAaTH3alHsI 3HAHUI 20.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHeliil ypok. O6001IeHHE U 1 bubnmoreka [JOK
CHCTeMaTH3aIis 3HAHUI 22.05.2024 | https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






