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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBe (QemepanbHOil 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 PaA3BUTHS OOYYAIOMIMXCS CpPEACTBaMU y4eOHOro
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
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-TIO3HABATEIHLHON JEATEIHbHOCTH OOYYArOMIErocsi MO OCBOCHHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIYKUT OCHOBOH i1 (POPMHPOBAHUS 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 PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, JHEPreTUYECKOH,
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,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHENUGUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
L[EJIOCTHOTO B3TJIsSIIa HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAaMOTHOCTH 00 Yy4aIOIIUXCS;



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

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
collepKaHUsl  y4eOHOro  MpeamMeTa, KOTOpbIM  SABIFETCS  NEeAarormyecku
aJIalTHPOBAHHBIM OTpa)keHHEM 0a30BOI HAYKM XMMUU Ha ONpeAeIEHHOM 3Tarie 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. OO0e H3TH CUCTEMBI CTPYKTYPHO OPTaHM30BaHbl IO MPUHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

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

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

— YUYEHUS O 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, BBIMONHAA (YHKIUU OOBSICHEHHS W TMPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABICHNAS O XUMHUYECKON COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEMHOW MNpPHUPOABI, LEHHOCTHOTO OTHOWIEHUS K HAy4YHOMY 3HAHUIO U
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buonorus. 5-7 xknacce» u «Puzuka. 7 Kiaccy.

[Ipy wu3ydyeHUH XHUMHM T[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 TOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHYECKHUX PeaKiuii, B (OpMHUPOBAHUH W PAa3BUTHUHU TO3HABATEIHHBIX YMEHHUHA U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENILHOW 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 WHTEIVIEKTYaTbHO Pa3BUTOM JIMUHOCTH, 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 OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIS W HAMPABICHHOCTH JATbHEHUIIETO
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 XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tema w BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE
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 ¢opmysia. BajgeHTHOCTh aTOMOB XHMHUYECKHX DSJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTEIbHAsT aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuecTBo BemiectBa. Moisib. MonsipHas Macca. 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 PEAKIIUN (COSTUHECHUS, PA3IOKCHUS, 3aMEIICHUs, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYA0H, MpaBWjiaMu pabOThl B J1a0OpaTOpUu U
npuémamu obOpailieHus ¢ JIabopaTOpPHBIM O0OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKHX CBOMCTB O00pa3lloB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHUE
¢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
ONHMCaHUEe TMPU3HAKOB IPOTEKAaHUS XWMHUYECKUX peakiuil (passioKeHue 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, JUCTHUIUISIMS, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBApPECHHOMN
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — anemMeHT u mpocToe
BelecTBo. Haxokaenue kucimopojna B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakumu TopeHusi). Oxcuzapl. [Ipumenenune xucimopoma. CrocoObl



MOJIYYEHUST KHUCIIOpoJia B JabopaTopuud W MPOMBINUICHHOCTH. KpyroBopor
Kucnopojaa B npupoje. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIA.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib M METAaH. 3arpsi3HEHUE
BO3J/lyXa, YCWJICHHE MapHUKOBOIro 3¢ (deKTa, pa3pyiieHue 030HOBOTO CJIOSI.

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

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

duznyeckue CBOMCTBA BOJbl. Boma kak pacTBOpuTelb. PacTBOpEI.
HacepiienHble 1 HEHAChIIEHHbIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIEeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KHM3HU 4denoBeka. KpyroBopoT Boabl B MPUPOIE.
3arpsA3HeHne NpUPOAHBIX BOA. OXpaHa U OUHCTKA MPUPOIHBIX BOJ.

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

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

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

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

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE OINPEJIENICHUE COAEpKaHUs KUCIOpOAa B BO3/IyX€E, IMOITYyUYEHHUE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOICTB KHCIOPOJa, HaOJIOAEHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOKMCTB, MOJy4Ye€HHUE, COOMpaHUE, pACIIO3HABAHHE U HW3YYEHHUE
CBOMCTB Bojopojaa (ropeHwme), B3aumMomaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PaCTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX 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
OCHOBAHUM, BBITECHEHUE OJIHOTO METajjla JAPYTMM U3 PacTBOpa COJHU, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe «BaxHeWlne KiIacChl HEOPraHUYECKHUX
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
TPYINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHbIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[Tepnoanueckuii 3akoH. [leprpoanyeckas cuctemMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuogHas H  JJIUMHHONEpUOAHAs  (HOPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX szep. M3oTonsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB  TMepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Iepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUS pajJdyca aTOMOB XHWMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

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

Xumuueckast cBs3b. KoBaneHTHass (MOJsipHass YW HEMOJIApHAs) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

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

Xumuyeckuii IKCnepumMeHm:

U3y4eHHE 00pa3lloB BEHIECTB METAVIOB M HEMETAJUIOB, B3aUMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiny pa3ioKeHHs], COETUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 MHCMOJIb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHSTUN, TAK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JJI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OOuue ecTecTBEHHO--HAYyUHbIC MTOHATHS: HAYYHBIN (paKT, TUIOTE3a, TEOpUs,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOMbI, PAAMOAKTUBHOCTh, MOJICKYJA, AJIEKTPUYECKUN 3apsl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (PU3MYECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

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

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XMMHYECKUX DJJIEMEHTOB MEPBBIX TPEX MNEPUONOB, Kaaus, KAJIbIUI WU UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

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

Knaccudukanys XuMUYeCKUX peakiuid Mo pa3IudHbIM MpU3HaKaM (110 YUCTY
U COCTaBy YYacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TeIIOBOMY 3(deKkTy, Mo
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKHUE PEAKIINH, TEPMOXUMUUECKUE
YPaBHEHHSI.

[Tonsitue 0 ckopocTH xumudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusax. llonstue o xaranuse. llonsTne 0 XuMU4eckoM paBHOBeCUU. PAKTOPBHI,
BIMSAIONIME HA CKOPOCTh XHMHYECKOW PpEAKIMU U TOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

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



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

Teopust 3IEKTPOIIUTHUECKON JUCCOUUALINU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHbIE HMOHHbIE YpaBHEHHUs peakuuil. CBolicTBa KHCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconmanuu. KauecTBeHHbIE peakiid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMUA KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIMPOBOJHOCTH
pacTBOpPOB BEIIECTB, MPOLECCAa AUCCOLMALMM KHCIOT, LIENOYEed M COJIEU
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, O0O0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTENBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pa3ioKEeHHs, COSAMHEHUS), paclio3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEaKIMid Ha HOHBbI, pEUICHUE
AKCIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHWMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3aMoOJIeCTBUE € MeETAJIaMH, HEMETalllaMH, Iejio4amMu). XJIOpPOBOJOPO/I.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOIYyYEHHE, NMpUMEHeHue. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HA OpPraHW3M 4YeJoBeKa. BakHeulne XJIOpuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/A U Cephbl. AJUIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHEe CBOWMCTBa cepbl. CepoBOMOpOAd, CTpOCHUE, (PU3HUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHME CBOHcCTBa (0Omue Kak
NpECTaBUTENsl Kjlacca KHCIOT W crhenuduyeckne). XHUMHUYECKHE PEaKIuu,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYyYEHHUSI CEPHOM KHUCIIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



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

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIEHHs. A30T, paCOpOCTpPAHEHHE B IPUPOJE,
¢u3nyeckue U xumuueckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X GU3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THasl KHUCJIOTa, €€ MoJydeHue, QU3NUEeCKue U XUMHYECKUE
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
yno0peHnii. XuMrU4YecKoe 3arps3HeHUE OKPYKaIOIIEeH Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE NOXIM, 3arpsA3HEHHE BO3JAyXa, MMOYBbl U BOAOEMOB). dDocdop,
ajoTponHeie Moaudukanuu (ocdopa, duzmUueckne M XUMUYECKHUE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonydenue. Mcnonb3zoBanue (hpochaTtoB B KaUECTBE MUHEPATIbHBIX YA0OPEHU.

OO6mas xapakrepuctuka 3jaeMeHToB IVA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpOA,  aJUIOTPOIIHBIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoge. OKcuaibl yriiepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao0anbHOrO NOTEIUIEHUS KIUMara, MapHUKOBBIN
addekt. YronpHas KUCIoTa U €€ COoM, UX (PU3NUECKUEe U XMMUYECKHE CBOMCTBA,
nojyueHrue W TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAUHEHUSX
yraepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, INIMIIEPUH, YKCYCHAs! KUCIIOTA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX pPOJb 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 ¢usnueckue M XHUMHYECKHME CBOMCTBA, IIOJYyYEHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CUIMKaThl, UX KUCIOIb30BaHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



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

Xumuyeckuii IKCnepumMenm:

u3y4yeHrne 0o0pa3lOB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJSIHOM KUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJICHME ¢ oOpa3laMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE TpoIlecca OOYTIIMBaHUS caxapa MOJl IeUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBECHUE KaYeCTBEHHOM peakiu Ha Cyib(har-
WOH U HaOJI0JieHUuEe NpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (U3UYECKHUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3amMu a30THBHIX U (HOChHOpPHBIX yHO0OpEeHUH, TOTyUCHHUE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPHUAIIOB), V3y4CHUE MoJenen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTHBOras3a, MojydyeHue, COOMpaHue, pacrio3HaBaHUEe U HU3ydeHUE
CBOWMCTB YIJIEKHCIIOTO Ta3a, MPOBEJICHUE KAYECTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIMEN CUIMKATHOW IPOMBINUIEHHOCTH, PEIICHHE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU
ux mnonoxeHus B llepuognueckon cucreme Xumuyeckux »diemeHtoB JI. .
MenneneeBa u cTpoeHusi aromoB. CTpoeHHE MeTaJIoB. MeTaminueckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAss  PEMIETKA.  DJIEKTPOXUMUYECKUH  pAX
HanpsHKeHU metayioB. OU3MYecKUe U XMMUYECKUe CBOMCTBAa MeTalioB. Ooiiue
CIOCOOBI TMONIy4eHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl MX OT Kopposww. CroiaBel (CTayib, YyryH, AIOPATIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaIUIBL: TOJIOXKEHHUE B [leproanyeckoil cucteMe XUMUYECKUX
anementoB JI. M. MenneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJEHUE B IPHUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJAPOKCHUIbI HATpusd MW Kanusd. [[puMeHeHue IIENOYHBIX METAIOB U UX
COeIMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
[lepnognueckor cucreme xumudeckux sneMeHtoB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxheilmme coeauHeHHs KanblUus (OKCHI, THUIPOKCHUI, COJIH).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AJIIOMUHUN: TIOJIO)KE€HUE B [leproinueckor CUCTEME XUMUYECKHUX 3JIEMEHTOB
J. . Menneneesa, CTpoeHUE aTroma, HaxOoxXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aTIOMUHUA. AM(POTEpPHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTPOEHHE aToMa, HaxXOXIAeHUWE B mnpupoae. Puznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocras, CBOWCTBA U MOJyYCHHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUIEOMATEPHATIOB), OCOOCHHOCTEM B3aMMOIEHUCTBHUSI OKCHIA
KIS M HATpUs C BOJOM (BO3MOXXHO HCIIOIb30BaHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJIBI, IIpOLIECCa TOPEHUS KeJIe3a B KHUCIOPOJIE
(BO3MOXHO  HKCIIOJIb30BAaHUE  BUJECOMATEpPUAJTIOB), IPU3HAKOB  IPOTEKAHHUS
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), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a7a4 10 Teme «Baxxknenmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuii B ObiTy. [lepBas momoib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolleh cpenbl (MpefesibHas JOomycTuMas
KOHIIeHTpalus Beuects, aaiee — [1/IK). Poap xumMuun B penieHun 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

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

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXNpeIMETHBIX CBsI3€M NMpU WM3YyUYCHHMHM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJIS OTJEIbHBIX IPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBIM (PaKT, TUMoOTE3a, 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, 3JICKTPUYECKUN 3apsii, MPOBOJHHKHU,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CiiaBbl, (PU3NYECKHE BEJIMYUHBI, €AMHUIBI W3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

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

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



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

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ydbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMsI JOCTUTAIOTCS B XOAe OOyYeHHsS XHMHUU B €IUHCTBE Y4eOHOH u
BOCIIUTATENIbHON JIESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMM, HPHUHSTHIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HAaHUs, CAMOPA3BUTHUS U COLMAIA3ALUN O0YYArOIIUXCS.

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 OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U Hay4YHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHS XUMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JAOCTOBEPHOM HMHpOpMaIueil o
NEPEIOBBIX JOCTHKCHHUSIX M OTKPBITUSX MHPOBOH M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOMCTBE MUpa U 00IECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

OpPEICTaBICHUS O COLMAJbHBIX HOpPMax M MpaBUIaX MEXINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM W JPYyrux  BHUJAAX
JeSITebHOCTH, TOTOBHOCTHM K pPa3HOOOpa3HOM COBMECTHOHM MEATEIbHOCTH NpHU
BBIMIOJTHEHUN Y4Y€OHBIX, IIO3HABATEIbHBIX 3a7a4, BBINOIHEHUH XUMHYECKHUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOUIM B IIpOLEeCCE OTOW Y4YEOHOM JEATENbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

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 pPAa3BUTHS MPUPOJbI, B3aUMOCBSI3SX YEJIIOBEKAa C
OPUPOJHON Cpesloil, 0 poJii XMMHHU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NO3HaBaTeJIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYyYE€HUE HOBBIX 3HAHWUN IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
NO03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIIbCKOM KYJIbTYphl, B TOM YHCJE
HaBBIKOB CaMOCTOSITEJIbHON pabOThl C y4eOHBIMU TEKCTaMH, CIPaBOYHOU



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYyYEHHIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCT K  camMo0Opa3oBaHUIO, TMPOEKTHOW W  HCCIEIOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M 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
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpEeHUS),
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 TPYAYy U PE3ylbTaraM TPYIAOBOW NEATETLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHWWA TI0 XUMHUH, OCO3HAHHBIH BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTENHON MpodeCCUOHATBHON ACSITEIPHOCTH M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIECTBOBAHMS, MOHUMAaHNUE [IEHHOCTU 3[J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 37I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAOIIHX 3I0POBBIO U )KH3HU JTIOJICH;

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 MPOOJeM M IMyTeH WX pEemieHUs MOCPEIACTBOM METOJOB XHWMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

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



HAyYHOH KapTHUHE MHpA, M YHUBEpPCAIbHbIC YUcOHbBIC ICUCTBUS (ITO3HABATCIIbHBIC,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CAaMOCTOSITEJIBHOMY IIJITAHUPOBAHUIO W OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue 1eicTBus:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWH: PacCKPBIBaTh CMBICT XMMHUYECKHX TOHATHHA (BBIACIATH WX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBATh B3aWMMOCBS3b C JIPYTMMHU TOHSATHSMHM), HCIOJIH30BATh
MOHSITHS JIJIs1 OOBSICHEHUS! OTJENIbHBIX (PAKTOB U SBJICHHM, BEIOMPATh OCHOBAHUS 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 3aKITIOUCHUS;

yMEHHE TPUMEHATh B TPOILECCE TMO3HAHWUSA TOHITHS (NIPEAMETHBIC U
MeTamnpeIMETHbBIC), CHMBOIMYECKUE (3HAKOBBIC) MOJIEIH, UCTIOJb3yEeMbIC B XUMUH,
npeoOpa3oBhIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TIPE/ICTABIICHUS —
XUMUYECKUH 3HAK (CHMBOJI DJIEMEHTa), XWMHUYecKas QopMyina W YypaBHEHHUE
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, MPUYMHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHWS, a TaKKe B KA4eCTBE OCHOBBI IS (POPMUPOBAHUS THIIOTE3BI TI0
IPOBEPKE MPABWIILHOCTH BHICKA3hIBAEMBIX 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, UCCICAOBAHUS, COCTABIIATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3ITUYHBIX BUIOB U ()OPM MPEICTABICHUS, MOIYyIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4gHO-TIONyJIApHAsl JIMTEpaTypa XUMHUYECKOrO COJIepXkaHUs, CIPABOYHBIE
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IMYHbIC METOJBl M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [JIS1 BBITIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3a71a4 ONMPEAEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCTIOJIB30BaHUS PA3TMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATh ONTUMATIBHYIO OpMY IMpeACcTaBiIeHUs HHGOPMAIINH 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 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUS 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyImecTBY  OOCyXmaemMoul TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEJIbHO BBITIOJIHEHUS TTPEAJIOKEHHOU 3a7a4H;

YMEHHA  TPEICTaBISATh  IOJNYYEHHBIE  pPE3yJIbTaThl  MO3HABATEJIbLHOU
NEATEIbHOCTU B YCTHBIX M IHCbMEHHBIX TEKCTax; JeNaTb MPE3CHTALUI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
1a60paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JICATEIIBHOCTM  TNPU  PEUICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOpPIUHAIIUS
COBMECTHBIX JECHCTBH, OIpPEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBIISATh, KOHTPOJIHUPOBATH M MPU HEOOXOIUMOCTH KOPPEKTHUPOBATH 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 PEaKIHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNd, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeameTHBIX pPeE3yiIbTATOB IO OCBOEHHUIO 005S3aTE€IBLHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATEIbHOCTH IO  TMOJYYEHHI0 HOBOI'O  3HaHWs, €ro HHTEpIpETalnH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

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

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PAacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKHUX ITOHATHH: aTOM, MOJIEKYIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0XKEHUs, PEaKIUU 3aMEIICHUs, pPEeaKuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIIMH, TEII0BOM A (EeKT peakiumy,
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 WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e HCIOJNB30BAaTh XHWMUYECKYIO CHUMBOJIMKY JJISI COCTaBlIeHUS (GOpMyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsaTh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCIECHMSI  BJIEMEHTOB B  OHMHApPHBIX  COEAMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K OINPEACIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynam, BHUJ XUMHUYECKOH CBsI3M (KOBaJleHTHAas W WOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeBaTh cMbicia Ilepuogumueckoro 3akona [J[. WM. Menngeneesa:
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 U XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuognyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JindarTh TIIOHITUA  «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodooynas noarpynna (b-rpynmna)», maneie U
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuie «llepuoguyeckas cucremMa XuMHUYeckux diemeHToB J[. .
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



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

KJIACCUPUIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKasi OMUCAHNUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHM;

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

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

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON EATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBA3€M — ISl M3YyYECHHS] CBOICTB
BEUIECTB M XHMHYECKMX PpEaKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
7a0opaToOpHBIM  O0OpPYJOBAaHUEM, a TaKXKe IpaBujaM oOOpallleHus ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOpPOJAa M KHCIOpOJa), INPUTOTOBICHUIO
pPacTBOPOB C ONMPEAEIEHHON MAacCOBOM JOJIEM PaCTBOPEHHOI'O BEIECTBA,
IUIAHUPOBATb M TPOBOAUTH  XUMHUYECKHME  OSKCHEPUMEHTHI IO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

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

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX MOHSATHNA: XHWMHYECKHMA
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUUECKasl peaKilus, XMMUYecKas CBs3b, TEIUIOBOM 3 deKT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJUTHUYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOMEeHa, KaTalu3arop, XHMHYECKOE paBHOBECHE, OOpaTUMble H



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKUCJIEHHE U  BOCCTAaHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
MIPUMEHSATH ITU MOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (pOpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIIEHb OKUCICHHSI XUMUYECKUX JIEMEHTOB B
COCAMHEHUSX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHUSAX, 3apsii MOHA M0 XUMUYECKON (QopMyIe, XapaKTep Cpeabl 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 llepuoandeckoit CUCTEMbl XUMHUUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas noArpymmna (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHUsl, KOTOpPbIE HMEIOTCS B NEPUOAMYECKON Tadnuie, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii  sijApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

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

XapaKTepru30BaTh (OIMHUCHIBATh) OOMIME M CHEIU(PHICCKHE XHMHYCCKHE
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 PEAKIIMI NOHHOTO



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

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJIUTH 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 TI0 TOTYYEHHUI0O U COOMPaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3JIMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Ccyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — JUIS M3Y4YCHHUS CBOWCTB BEIECTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAYYHBbIE METObl IIO3HAHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

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

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

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

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo0.ru/7f41837¢

Hroro no pazueny 20

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

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

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

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

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

HWroro no pazneny 30

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

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



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

[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
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¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KVIIACC

KoauuecTBo yacoB 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 peakIMA
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo paznemny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-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. Merauibl 1 X COeIMHEHUA

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



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




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
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
yenmoBeka. Tena u BerecTa https://m.edsoo.ru/ff0d210c
2 [lonstue o MeToax NO3HAHUS B XUMUU 1 bubamorera LOK
A https://m.edso0.ru/ff0d227e
IIpakTueckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTOPUU U PUEMBI bubnnorexa [IOK
3 1 1
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM
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 1 bubmmorexa [IOK
. N PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOU COJIN)»
5 DOU3UYECKUE U XUMUUYECKUE SIBIICHUS. 1 bubmuorexa [JOK
XuMHUYecKasl peakiys https://m.edsoo.ru/ff0d37fa
bu6nuorexa [IOK
! ATOMEL H MOTICKYJIbI L https://m.edsoo.ru/ff0d2a6c
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubamorexa [OK
P - https://m.edsoo.ru/ff0d2a6c
9 XUMHUYECKHE dJIEMEHThI. 3HAKH 1 bu6mmoreka [IOK

(CI/IMBOJ'IBI) XUMHNYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8



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/ff0d37fa
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.

bu6mmoreka [IOK
1 X .B
0 umiriecKas popmyna. Baneurocts https.//m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB

11 OTtHOcuTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTtHOCUTENBbHAS MOJIEKYJISIPHAsL Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10J19 XHUMHAYECKOr0 bubnunorexa LIOK
JJIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c

13 ATOMHO-MOJIEKYJISIPHOE YUEHUE bubmmorexa [IOK

YIBPHOS Y https://m.edsoo.ru/ff0d2d50

14 3aK0H COXpaHEHHUs MacChl BEIECTB. bubnmnoreka [JOK
XHUMHUYECKUE yPABHEHMS https://m.edsoo.ru/ff0d3b88
IIpu3Haku U ycaoBuUs IPOTEKaHUS bu6munorexa [IOK

15 .

XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
Knaccudukanus XuMrUIecKuX peakiuit
16 (coemuHEeHMS, Pa3I0KEHUS bubnmorexa HOK
P . https://m.edsoo0.ru/ff0d3f34
3aMeleHus, 0OMeHa)

17 KomuuectBo BemectBa. MoJib. bu6mmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
Breruucnenust Koam4ecTBa, MacChl

18 BEILIECTBA 110 YPABHEHUSIM XUMHYECKUX brbmmorexa LIOK

. yp https://m.edsoo.ru/ff0d5708
peakiuit
M. B. JIOMOHOCOB — y4€HBIii-
19 sHIMKIoNEAUCT. O600IIeHE 1 Bubmmorexa [IOK
1 AHCT. Hf https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTU3aIus 3HAHUI

20 Konrponsnas padora Nel no treme bu6nunorexa [IOK
«BemiecTBa ¥ XMMUYECKUE PEAKLIU https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cmechk razos. CocraB bu6nunorexa LIOK

Bo3ayxa. Kucnopom — 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/ff0d2d50
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3f34
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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 Crioco0sI oTy4eHust BOAOPO/1a 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



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
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
OCHOBAaHMI https://m.edsoo.ru/ff0d67ca
44 IlosrydeHue U XUMHYECKUE CBOMCTBA bubnmorexa [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
45 Kucnotsl: cocraB, kitaccudukarms, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 CHOCO(61>II) o )eHI/ISI XHMHquKHe bubmmorexa [IOK
. 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
COEMHEHUIN»
48 ['eneTnueckas CBsI3b MEXAY KJIaCCAMU bubnmoreka [JOK
HEOPraHMYECKUX COEANHEHUN https://m.edso0.ru/00ad9a50
bubmuorexa [IOK
49 O06o0061IeHre U crucTeMaTu3alus 3HaHU|
. t https://m.edso00.ru/00ad9ch2
KontponbHas pabota Ne3 no teme
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHUH
[lepBbie MOMBITKY KIACCU(PUKAITUU
51 XUMHUYECKUX d7ieMeHTOB. [loHaTHe o bubamorera LIOK
' https://m.edsoo.ru/00ad9ffa
IpyNmax CXOAHBIX 3JIEMEHTOB
[Teproanueckuii 3aKOH U
52 [Mepuoamueckasi cucteMa XUMUIECKUX bubmmorexa [IOK
P https://m.edsoo.ru/00ada52c
anemenToB . 1. MenaeneeBa
bubmuorexa [IOK
53 [lepuoasl, rpyImIibl, MOATPYIIIBI 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/IC aTomMa. XNMMHYECKas 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 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypcsl
Ilepnonueckuii 3aKOH.

1 Ilepnonnueckas cucrema 1 bub6mmorexa [IOK
XUMHUYECKHUX deMeHToB [[. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 bubmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

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

4 Buasl XuMudeckoi CBSI3M M THITHI 1 bubnuorexa [IOK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «IToBTOpeHue u yriayoaeHue 3SHAaHUH 1 1
OCHOBHBIX Pa3/€JI0B Kypca 8 Kiaccay

6 Krnaccudukanus XuMHIecKux 1 bubnnorexa [JOK
peaKuurii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKOMN

7 eakiuu. [IoHATHE O TOMOT€HHBIX U 1 Bubmorexa ITOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHUSIX
[lonsiTHe 0 XUMHUYECKOM PAaBHOBECHH.

bu6nunorexa LIOK
8 @dakTopbl, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMU A ITOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0O PaBHOBCCHA

OKHCITUTEIIBHO-BOCCTAHOBUTEIBHEIC

bubnuorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 rncconuanmu. CHUIbHbIE U cl1a0ble Bubmorexa ITOK
A HHATLIH. https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 HMouuble ypaBHEHUS PEAKIINN Bubmiorexa ITOK
yp peaxtl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUI Bubmorexa ITOK
pvn https://m.edsoo.ru/00add5d8
00 2JEKTPOIUTUYECKON TUCCOITHAIIUN
XMMHUYECKUE CBOUCTBA COJIEU B CBETE
13 [IpeICTaBICHUN 00 Bubmiorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUUECKON JUCCOLUAIIUU
14 ITonaTrue o ruapoIN3€e coJIen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0600611eHe U cUCTEMaTH3alIUs bu6mmorexa [IOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perenue 3kcnepuMeEHTATBHBIX bubmaorexa LHOK
p https://m.edsoo.ru/00addbfa
3agauy
Konrponsnas padora Ne2 o reme
17 «DIIEKTPOIUTUYECKAS TUCCOLIHAIAS bubmmorexa [IOK
b a TRHAITHA. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUH B PACTBOPaX»
O01asg xapakTepUCTUKA I'aJI0r€HOB.
18 Xuﬁnqecxie CBgﬁCTBa Ha IIpUMEDE Bubmaiorexa ITOK
P P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHast KUCIIOTa, bubnnorexa [IOK
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XUMHYECKHE CBOMCTBA, IIOIy4CHHE,
IIPUMEHEHNE

https://m.edsoo.ru/00adel104

[Tpaktuueckas padora Ne 2 o Teme

bu6nunorexa LIOK

20 «IlomydueHne COIAHON KUCIOTHI,
y . . https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOMCTBY
Breruucnenus mo ypaBHEHUSAM
21 XUMUYECKHUX PEaKIUid, €CITU OJIUH U3 bubmmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
29 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnmoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIMY CEPBI.
23 Haxoxnenue cepbl 1 €€ cOeIMHEHUI bu6muoteka [IOK
B IIpUpoOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopo1, CTpOCHHE, bu6nunorexa [IOK
24 .
bu3HYECKre U XUMUIECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxkcuabl cepol. CepHast KUCOTA,
25 (bI/ISI/I‘IeCKI/IE u xmi)nquKHe CBOMCTBa bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE MIPOMBINIICHHOTO CIIoco0a
26 MOJTYyYEHHS] CEPHOM KUCIIOTHI. bubnuotexa [IOK
XUMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYXaroIlel cpeibl COeAMHEHUSIMHU
cepsl
97 Brruucnenue MaccoBol J0JIM BBIXO/a bu6mmoreka [IOK
MPOJIYKTa PEAKIINN https://m.edsoo.ru/00adec8a
28 OO0mas XxapaKTepUCTHKA dJIEMESHTOB bu6mmoteka [JOK
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V A-rpynmsl. A30T, paclipoCTpaHEHHE
B IIpupojie, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nUecKue u

bubmuorexa [IOK

29 XUMHUYECKHUE CBOWCTBA, MOTYYCHUE U
’ i https://m.edso00.ru/00adf004
pUMEHEHHE
[IpakTueckas padora Ne 3 o Teme
30 «ITonydyenne amMmmmuaka, U3y4eHUe €ro bubmmorexa [IOK
. I > 133 https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ hpusnueckue u bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcrnonb3oBaHue HUTPATOB U COJIEN
aMMOHHSI B KQU€CTBE MUHEPATBbHBIX

32 00peHmit. XUMHYECKOE bubmorexa IOK
yAoop ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOMICH cpebl
COCTMHEHUSIMU a30Ta
docdop. Oxeun docdopa (V) u

33 cpoc:il))o pHaﬂ KI/ICJ'I((i))Ta (1)(1)1531/1(‘16)01(1/16 u bubmmorexa [IOK

p o https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, IMOJTy4YeHHE
Hcnonb3oBanue (ocdatos B

34 KaueCTBE MUHEPATbHBIX YIOOpEHUH. bu6muoteka [IOK
3arps3HeHue IPUPOIHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Vraepon, pacrpocTpaHeHUE B

35 npu E e (1;)1/131/1{,160;1’46 U XUMHUYECKHE bubamorera LOK

p P AC https://m.edso0.ru/00adfd9c
CBOICTBa
36 Oxkcupel yriaeposaa, ux GuU3ndeckue u bubnmoreka [JOK

XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHE MTPOOIEMBI,
cBsi3aHHBIE ¢ OKcHoM yriepoaa (1V)

37 VYronbpHas KUciioTa U €€ Cou bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
[TpaxkTrueckas padora Ne 4 o Teme

38 "[Tomyuenune yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakius Ha kapOoHaT- https://m.edso00.ru/00ae027e
noH"

[lepBoHavanbHbIe MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAaX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUIX YTiIepoaa
40 Kpemuuii u ero coenunenust bubmorexa LHOK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubmuorexa [IOK
«BaxHeHmme HeMeTaluTbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHECHUS»

Konrponsnas padora Ne3 o reme
42 «Bakneimme HeMeTauTbl U UX bubmorexa LIOK
https://m.edso0.ru/00ae0e18
COCTMHEHUS
OO6m1as XapaKTepPUCTUKA XUMHUYECKUX
3JIEMEHTOB — METaJJIOB.

43 Merannueckas CBsi3b U bu6mmoreka [IOK
METaJINYeCKasi KpUCTAITAYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.

. bu6nuorexa [IOK

44 DIEeKTPOXUMHUYECCKUN PSIIT

HanpsH>KeHUH METaJlIOB

https://m.edsoo0.ru/00ael1156
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OO6m1re crnocoObl MOTyYeHUs
MetaiuioB. CruiaBel. BerauciieHus mo

45 aBHCHHUIM XHMHWYCCKUX pEaKITHit bubmorexa HOK
yp peatiui, https://m.edso00.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COACPKHUT
IpUMECH
46 IloHATHE O KOPPO3HH METAIIOB bubmorera [JOK
pp https://m.eds00.ru/00ae1278
bubmuorexa [IOK
47
[HemonEie MeTatEL https://m.edso0.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edso0.ru/00ael14b?2
49 [IlenouHO3eMENBHBIE METAJIIIBI — bubmuorexa [IOK
KaJIbIUA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baknerinme coeIMHEHUS KaIbIIUs bubmorera [JOK
A A https://m.edso0.ru/00ae15e8
51 O060011IEHNE U CUCTEMATH3AIHS
3HAaHUH
JKécTkocTh BOABI M CLIOCOOBI €6 bu6mmoreka [IOK
52
YCTpaHECHUS https://m.edso0.ru/00ae1886
[IpaxkTrueckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOIBI M METOJIBI €8 bubmorexa IOK
" https://m.edso0.ru/00aelae8
yCTpaHEHUS
bu6nunorexa [IOK
54 An I
FOMHHIH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bub6mmorexa LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [IOK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, THAPOKCHUABI U COJIM XKEJIE3a

bubmuorexa [IOK

> (1) u xemne3a (1) https://m.edso0.ru/00ae35e6
58 O060011IeHE U CHCTEMAaTH3aINs
3HaHUN
[TpakTuueckas paborta Ne 7. Pemenue
59 AKCTICPUMEHTAIBHBIX 3324 110 TEME bubnnorexa [JOK
«BaxxHeumue MeTaibl U uX https://m.edsoo.ru/00ae3de8
COCMHEHUS
Bbrancnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIHil, €CIN OAUH U3
50 pEareHToB /1aH B U30bITKE WU bubmmorexa [IOK
COIEPKUT IpUMeCH. Berancnenus https://m.edso00.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakuuu
61 O060011IEHNE U CUCTEMATH3AIHS
3HAHUI
Konrponsnas padora Ne4 o reme
62 «BakHele MeTaIbl U UX
COETMHEHUS»
63 BemectBa 1 matepualibl B bubnnorexa [JOK
MOBCETHEBHOW )KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHUE bubnuotexa [IOK
OKpYKarollei cpeasbl https://m.edso00.ru/00ae4270
65 Posnb XMy B perieHun bub6mmorexa LIOK
IKOJIOTHYECKUX TPOOIEM https://m.edso00.ru/00ae4270
66 PezepHblil ypok. O600111€HNE U bubmmorexa [IOK
CUCTEMAaTHU3aLs 3HAHUN https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O600111eH1E 1 bubnnorexa [IOK



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

CHUCTEMAaTHU3al A 3HAHUI

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

68

PesepBubIil ypok. O60011eHIE 1
CHCTEMaTHU3alUs 3HAHUI

bubnuorexa [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



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




YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3parenscTBO «lIpocBerenne»
* Xumus, 9 kimace/ Pynsuruc I'.E., ®enpaman @.I7., AkiimonepHOE 00IIECTBO

«M3parensctBO «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

Xumus : ypoku B 8 kiacce : mocooue st yuurens / H. H. Tapa. "M3narenscTBo
"IIpocBenienue"

Xumus : ypoku B 9 kiacce : mocooue st yaurens / H. H. 'apa. "U3garenscTBo

"[IpocBemenne”

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU
HUHTEPHET

bu6mmoreka [1OK https://lesson.edu.ru/
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