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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOI POrPaMMBbl OCHOBHOTO 0O0IIIET0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuu Aa€T NPECTaBICHUWE O IENsAX, OOIIel CTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM MW TeMaM IMPOTrpaMMbl IO XHUMHUH, OMNpPEIETseT KOJUYECTBEHHBIE WU
KaueCTBECHHbIC XapaKTePUCTUKHU COJICepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpeAeNisieT BO3MOXKHOCTU TMpeaMera st
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOU
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3YUYEHUs MPEeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATEbHOCTH O0O0YyYaromerocs IO OCBOCHUIO
y4e0HOTO COJIepKaHUSI.

3HaHMEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4aromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUM U 00 DSBOJIIOIMHU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenune xumuu:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUs KYyJIbTYPhI JUYHOCTH, €€ 0011el U (QYHKIIMOHATILHON I'PAaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOIITHXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHMSM, K IPUPOJE, K UEIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUM OOECHEUMBAIOTCA CIEHM(PUKON
colepKaHUsi  y4eOHOro  MpeaMeTa, KOTOpPbIA  SBISIETCS  MEJaroru4yecku



alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBI NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHSATHI
OpraHU4eCKON XMMHH.

CrpykTypa coaepkKaHHsl NPOrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0o nmojaxonaa K €€ m3ydeHuto. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATHM O XUMHAYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHM30BaHbl IO MPUHLHILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akoHa J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHSL K JpPYromy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH IMPAKTUYECKOIO NMPUMEHEHUS U IOIYYEHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEeMHOW NpPHUPOABI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMS B Hayke. M3ydeHne XuMuUM NPOUCXOAUT C TNPHUBJICUECHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloumili Mupy,
«buonorus. 5—7 knacce» u «Pusnka. 7 Kiace».

[Ipy wu3yyeHUH XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XUMHYECKOM HAyKHd KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIIbBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAaHUN — BaKHEUINX (paKTOB, MOHSATHM, 3aKOHOB M TEOPETUUCCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B
OpUOOIIEHMM K HAy4YyHbIM METOAaM [IO3HAHMS TPU U3YYEHUH BEIIECTB MU
XUMUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTHHU MO3HABATENIbHBIX YMEHUN U
UX TPUMEHEHWHU B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NESATEIbHOCTH, OCBOEHMM IIpaBMJ OE€30MacHOr0 OOpalleHHsl C BELIeCTBAMHU B
IIOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHEe MPUOOPENU TaKUE LI, KaK:



— (GOpMHUPOBaHHE WHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha  CHCTEMaTHYEeCKOEe MPUOOILICHHE
OoOy4JarommMxcss K CaMOCTOSTEILHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YIAFOIITIMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOIMO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEpPCaIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (dopmupoBaHue o00mEel (YHKIMOHAIBHOW M  €CTECTBEHHOHAYYHOU
TPaMOTHOCTH, B TOM YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaloIllero MHUpa, UCIOJIb3YyS 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYCHUH
XMUMHH, TPUMEHATh UX IpPHU PEIIEHUU NpoOJeM B MOBCEJHEBHOW XKHU3HU MU
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUYECKUX OTHOLLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUU JUId BBIPAOOTKH 3KOJOTUYECKU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQWIsl W HAMPABICHHOCTH NATbHEUIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHMHU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kinacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEP XAHME OBYUYEHUA

8 KUIACC

IlepBoHayabHBIE XMMHYECKHE TOHATHSA

[Tpenmer xumuu. Ponb XMMUU B JKU3HU 4elloOBeKa. XUMHUS B CUCTEME HAYK.
Tena u BemectBa. PuU3NYECKUE CBOWCTBA BELIECTB. ArperaTHOE€ COCTOSHUE
BenlecTB. [loHsATHE O MeTOAax mo3HaHWs B XUMHUHU. UHCThIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI M MOJIEKYNbl. XHUMHUYECKUE 3JeMEHTbl. CHMBOJIBI XHMUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BalneHTHOCTP aTOMOB XHUMHYECKHUX SJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0l XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchl M 4YHUCJIa CTPYKTYPHBIX €IuHHUI] BemlecTBa. Pacuérsl mo ¢dopmyiam
XUMHUYECKUX COEUHEHUH.

du3nyeckre U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamu oOpalleHus: ¢ JIabopaToOpHbBIM 00OpPYAOBAHUEM, U3YUECHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPHUAOM Oapusi, pa3iokKeHHe T'HIpPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMo eiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKHU IMOBAPEHHOMN
CONMM, HaONIOACHHE W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MAacChl, CO3/JaHHME MOJEJIEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — s3neMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopopa B mIpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl
NOJly4YEHUsI KUCIOpoJa B J1abopaTOpuud M MpOMbIIUIEHHOCTU. KpyroBopor
KucaopoJa B npupoje. O30H — aJIoTpoIHas MOAU(pUKALNS KUCIOPO/a.

TennoBoit 3h(heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.



Bomopon — nsnemMeHT M mpocrtoe BemecTBo. Haxoxaenue Bogopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

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

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbI. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeKka. KpyroBopor BoAbl B IpupoeE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coemuHennit. Oxcumwl. Knaccubukarms
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHOoBaHuA. HomeHnkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coneil. @U3NYECKUE U XUMHYECKHUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCIUHEHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEIECIICHUE CONECPKaHUS KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBAaHUE MW U3YyUYCHUE CBOMCTB KHUCIOPOJa, HAOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W WU3YUYCHHE
CBOMCTB BogOpoaa (ropeHme), B3amMmozcicTBue Bogopoaa ¢ okcumom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHUE OOpAa3IOB BEIIECCTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJAECHCTBUE BOABI C METAJIAMHU
(HaTpueM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),
uccieoBaHue  oOpas3IOB  HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKW WHJUKATOPOB B PacTBOpaxX KUCIOT W IIEJIOUCH,
uzydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalU3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4d N0 TeMe «BaXHeWlne Kiacchl HEOPraHuYECKUX
COEIMHECHUI.



IHepuoanueckuii 3akoH u Ilepuoanyeckas cucreMa XUuMHYECKUX
3jieMeHTOB [I. U. MenaesieeBa. CTpoenne aToMoB. XUMHYECKAS CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHbIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnonmueckuit 3aKoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JAJUHHONEpPHOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux iemMeHToB J{. . Menneneesa. [lepuoas
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U Mepruoaam.

3nauenue [lepuoguueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckas cBa3b. KoBajieHTHass (ToJisipHAss W HEMOJISIpHAs) CBS3b.
DJIEKTPOOTPUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipoueccrl OKUCIIEHUST U BOCCTAHOBJIEHUS. OKUCITUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpas3lloB BEIIECTB METAUIOB M HEMETaJUIOB, B3aUMOJCHCTBUE
TUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT U IIEJIOYEH, MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€d MPU M3YYEHUH XUMUM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHOHAYYHBIX
MOHSATUM, TaK W TOHATUM, SIBJISIOIIMXCS CUCTEMHBIMH JIJISI OT/ACJIBbHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHOHAYYHbIE TOHATHS: HAay4dHBIN (DaKT, rumoresza, TEOpus,
3aKOH, aHaliu3, CHHTE3, Kilaccudukanus, TNEePpUOAUYHOCTh, HAOIIOJEHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PAJANOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUIN 3aps]l, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, STUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE311bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.



['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
TI0JIE3HBIC UCKOIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKasl peaKus

ITepnoanyeckuii 3akoH. [leprnoanyeckass cuCTeEMa XMUMHUYECKUX JIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
XAMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, KW, KalblUUs W HX
COCMHEHUM B COOTBETCTBUU C IIOJIOKECHUEM 3JIEMEHTOB B I[lepuoandeckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BUAbI XUMUYECKOM CBSI3U. THUIBI KPUCTAUIMYECKUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Kiaccudukanus 1 HoMEHKIaTypa HEOPraHUYeCKUX BEIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUH, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Kiaccudukanus XuMHUYECKUX peakIui M0 pa3IudyHbIM Ipu3HaKaMm (110
YUCJIy U COCTaBY YUYacTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY 3 (deKTy, mo
M3MEHECHUIO CTEIEeHEeH OKMCIICHHS XUMHYECKHUX JJIEMEHTOB, TIO OOPAaTHUMOCTH, IO
YY9aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHICCKUE
YpaBHEHHS.

[lonsiTue o ckopoctn xumMuyeckod peakiuu. [loHarne o0 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M TeTePOTEHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pEaKIUMU MU TOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMHM, OJEKTPOHHBIA  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOU peaKunu. CocraBiieHue YPaBHEHUM

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  MCIOJIB30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust BJICKTPOJIUTUYECKOU JIUCCOLAALINM. DIIEKTPOIUTHI 151
HEIJIEKTPOauThl. KaThoHbl, aHMOHBL. MeXaHu3M AUCCOLMALIMM BEIIECTB C
pa3IMYHBIMM BUJAAMHM XHMHUYECKOW cBs3u. CreneHsp auccounannd. CUIBHBIE U
ci1a0bIe SJIEKTPOIUTHI.

Peakiuu wuoHHOTO OOMeHa. YCIOBHS NPOTEKaHUS pPEaKIUid HOHHOIO
oOMeHa, MOJIHbIE U COKpAIIEHHbIC HOHHBIE YpaBHEHU peakiuil. CBONCTBA KUCIOT,
OCHOBAaHMM W cojJeil B CBeTe MPEICTaBICHUH 00 BIEKTPOJUTUUYECKON
nucconuanuu. KayectBeHHble peakiiuu Ha HOHBL. [IoHATHE O THIPOIU3E CONEM.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJEIAMH KPUCTAUIMYECKUX PEIIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB U HEMETauioB (rpadura U anmasza), CIOKHBIX BEILECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaKlHH
OT BO3JCHCTBUS pa3iINYHbIX (AKTOPOB, HCCIEAOBAHUE DIEKTPOMPOBOIHOCTU



pacTBOPOB BEWIECTB, IMpOLECCAa IUCCOLMALMU KHCIOT, MIEJIOYEeH U COJIeH
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  NPOTEKAHWS  peakluudid  HOHHOro  oOMeHa
(oOpa3zoBanue ocajaka, BbIJIEJICHUE Ta3a, oO0pa3oBaHWE BObI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peaKuui
(ropeHue, peakiuu pasyIoKEeHHs, COCTUHEHUS), pacliO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, peIICHUE
HKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTa/uibl 4 X cOeJUHEHUS

OO6mrast xapakTtepuctuka TajoreHoB. OCOOGHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (U3MUECKHUe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJICHCTBME C MeTalylaMH, HeMeTallJlaMH, IIelodyaMu). XJIOPOBOIOPO/I.
CongHasg KHMCIOTa, XUMHUYECKUE CBOWCTBA, MONy4YeHHE, NpUMeHeHue. [leiicTBue
XJIOpa ¥ XJOPOBOJOPOJA Ha OpraHu3M 4ejoBeka. BaHeliue XJIOopuabl U UX
HaX0XJIEHUE B IPUPO/IE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CrpoeHue u (uU3NYECKHUe CBOWCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHYECKHe CBOMCTBa. OKCHIBI cepbl KakK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, (Quznueckue U XUMHYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENS Kjacca KHUCIOT W crneuuduyeckue). XUMHUYECKHE pPEaKIuH,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOCc00a TMOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLUs Ha
cynabdar-uoH. HaxoxmeHune cepbl m €€ COCOUHEHHWA B MPHPOAE. XUMHUUYECKOE
3arpsi3HEHUE OKpPYXKAroIIed Cpelbl COECIMHEHUSIMU cepbl (KUCIOTHBIE JT0XK[IH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

O6mrast xapakrepuctuka 371eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupose. AMMHaK, ero
duznyecKkue u XMMHUYECKHUE CBOMCTBA, oJyyeHre U npuMenenue. Conn aMMOHMS,
uX (pU3NYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuys Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TOoMydeHHe, (QU3MUECKUe U XUMUYECKUE
cBOMcTBa (0OlIME Kak TMpEeJCTaBUTENS KJlacca KHUCIOT U clelu(puyecKue).
Hcnonp30BaHWe HUTPATOB M COJE aMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuii. XuMHU4ecKoe 3arpsi3HeHNEe OKPYKAIOUIEH Cpebl COSTMHEHUSIMH a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢Gocdopa, GuzNUecKkue M XUMHYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMHUIESCKUE CBOMCTBRA,
nonydenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YOOPEHHUIA.

Obmas xapaktepuctuka 31eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB,  XapakTE€pHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpoJ,  aJIOTPOIHBIC



MOAM(UKAIINKA, PACTIPOCTPAHEHUE B MpuUpoae, (U3UYECKUE W XUMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
dbuznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KiMMaTa, MapHUKOBBIM
abdexT. YronbHas KuciaoTa U €€ coiu, ux (HU3MUYECKue U XMMHYECKUE CBOICTBA,
nojiyueHue U npuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHauanbHble MTOHATUA OO0 OpPraHMYECKUX BEIIECTBAX Kak o
COCIMHEHUAX yriepona (MeTaH, 3TaH, 3TWIEH, aleTUJIEH, 3TaHOJI, TJIULEPHH,
yKCyCHas kuciota). [IpupoaHbie MICTOUHUKU YTJIE€BOAOPOAOB (Yroib, IPUPOIHBIN
ra3, He(Th), NPOAYKTHl HUX TmepepaboTku (O€H3MH), MX pojb B OBITY U
MPOMBIIIUIEHHOCTU. [loHsATHE O OMOJOTMYECKH BaKHBIX BEIIECTBAX: IKUpax,
Oenkax, yriieBojax — W HUX POJIM B KU3HMU 4YeloOBeKa. MaTepuanbHOE €IUHCTBO
OpPTraHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usmyeckne U XUMHUYECKHE CBOMCTBA, IOJIYy4YEHUE U
npumeHenue. CoenuHeHHs KpemMHUsT B mpupoje. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemuueBoil kucinote. CHIMKAThl, UX UCIOJIb30BAaHUE B
ObITy, B TIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCHOJIB30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3yUYeHHE 00pa3lloB HEOPTraHUYECKHUX BEILIECTB, CBOMCTB COJISTHOM KUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHMs, OMBITHI, OTpaxkaromue (PU3MYECKUE U XUMHUUYECKHUE CBOMCTBA
raJIOTEHOB M WX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu cepel ©u €€  CcOeAUHEHUsSIMU  (BO3MOXHO  HCIOJB30BAHHE
BUJICOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIIMBAaHUS caxapa Mo JACUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3Y4YEHHE XUMHYECKHUX CBOMCTB
pa30aBiIeHHOM CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKInK Ha Cyabdar-
WOH W HAOJI0JeHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO MCIOJb30BaHHUE
BUJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJydYeHUE,
coOupaHue, pacrno3HaBaHUE U M3YyYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
Ka4ueCTBEHHBIX pPEaKIMii Ha MOH aMMOHMS U (PochaT-uOH M M3YyUYEHHUE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOACHCTBUE KOHIEHTPUPOBAHHON a30THOM KUCIOTHI C MEABIO
(BO3MOKHO UCIIOJIb30BAaHUE  BHJIEOMATEPHAIOB), U3ydeHue  Mojelen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOHMCTBOM TPOTHUBOTa3a, MOJydeHHUe, COOUpaHue, paclo3HaBaHWE W M3yUCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEICHNE KauyeCTBEHHBIX pPEakluii Ha KapOoHAT |



CUJIMKAT-HOHbl W W3YYCHUE IMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMENW CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHele HeMeTalIbl U UX COCIMHEHUSD.

MeTaJsibl 1 X COeIMHEHUS

OO611ast XxapakTepUCTUKa XUMUYECKHUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux nosiokeHuss B llepuommueckor cucreme xumuyeckux diaemeHtoB . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpOo€HHE METaUIOB. MeTayundeckasi CBs3b U
METAJTMYECKas ~ KpUCTa/UIMUecKas  pemiéTka.  DJIEKTPOXUMHUYECKUU Pl
HanpspKeHUil MetauioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0nue
CIIOCOOBI TIONIY4eHHUST MeTauioB. [loHATHE O KOPPO3WM METAJIOB, OCHOBHBIC
CrocoObl 3auMThl X OT Koppo3ud. CruiaBel (CTallb, YYTyH, AIOPAITIOMUHUM,
OpOH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[[lenounsie MeTamIbl: ONOXKEHNE B [lepnoanueckon cucteMe XUMUYECKUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyueckre U XUMUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HAaTpusi W Kanusg. I[IprMeHeHHe IIEeOYHBIX METAUIOB U HUX
COCIMHEHUM.

[IlenouyHo3eMeNnbHbIE METAUIBI MArHUM W KaJbLUW: IIOJIOKEHUE B
Ilepuonnueckoin cucreMe xumMudeckux siemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJeHUE B rpupoae. PU3nueckue 1 XMMHYECKUE CBOMCTBA MarHus
W Kanblus. BaxuHelue coequHeHHs KalblUs (OKCHUI, THAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomuHnii: mnonoxxkenue B llepuognueckol cHCTEME  XHMHMYECKHUX
sanementoB JI. WM. MennaeneeBa, CTpOE€HHE aroma, HAXOXKICHUE B MPHUPOJE.
du3znyecKue U XUMUYECKUE CBOMCTBA AIFOMUHUS. AMGOTEpPHBIE CBOMCTBA OKCHA
Y TUJPOKCUIA ATFOMUHMUSL.

Keneszo: mosoxkenue B Ilepnoguyeckor CUCTEME XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOxIcHHE B mpupone. Pusnyueckue u
XHMHUYECKHE CBOMCTBa Xkene3a. OKCubl, THAPOKCH b U conn kene3a (1) u xenesza
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE C O00pa3laMd METAJIOB U CIIaBOB, WX (DU3UYECKUMU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS XKeEJe3a B KUCIOPOIE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLW HAa MOHBI: MarHus, KajblMs, AJIIOMUHUS, LUHKA, JKEJe3a
(I u xenesza (111), meau (11), HaOmr0aCHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHMS
IJJaAMEHH MWOHAaMU HATpusi, Kalusl U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TMAPOKCHUIA ATTFOMUHUS
Y TUJIPOKCHUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxkHeunne
METaJUIbl U KX COCTUHEHHUS.



XuMUA ¥ OKpY:KaLIas cpeaa

BemecTtBa n Marepuasibl B IOBCEIHEBHOM >KM3HHM 4elOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomnib mnpu
XUMUYECKUX 0KOTraxX U OTPaBJICHUSIX.

XHMMHUUYECKOE 3arpsi3HEHHE OKpY’Karoliel cpeibl (mpenenbHas AOMycTUMas
KOHLIeHTpalus BeuecTs, aanee — [1JIK). Poias xumMuu B perieHun 3K0JI0rHYeCKuX
poOJieM.

Xumuueckuii IKCnepuMenm:

u3ydeHue o0pasloB MaTEPHAIOB (CTEKIIO, CIUIaBbl METAIIIOB, MOJUMEPHBIE
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanm3zanust MexnpeaMeTHbIX CBA3EH IPU W3YyYEHHMM XMMHUU B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO0mre ecTeCTBEHHO-HAYUHbIE MOHATUS: HAay4YHbIA (aKT, THIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCHEPUMEHT, MOJICTIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusznka: Marepus, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, DSJICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJYNPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAast
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIIBI W3MEPEHHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: ¢ortocunres, apixanue, ouochepa, 3KocucTemMa, MUHEpaIbHbIE
yI0OpEeHHS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MuUHEpanbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTpaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IMHCTBE Y4eOHOH H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUU C TPAJIULMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMU, IPUHATHIMU B
oOlIecTBEe MpaBUJIaMd M HOPMaMHU IMOBEJIEHHUS M CIOCOOCTBYIOT Mpoleccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00yUYarOIIHUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX IIEHHOCTHBIX OPHUEHTAMA W
pacIIMpEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM U OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaKAaHCKOr0 BOCITUTAHMS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApPUIIECH C MO3UIMHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS NTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MM03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhl, B TOM YHCJIEC
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOU, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

WHTEpPEC K OOYyYCHHMIO M TO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CamMOOOpa30BaHUIO, TMPOEKTHOM U  HCCIIEN0BATEIbCKOU



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUUA WU
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMH B OBITY U PEATHbHOU KU3HM,

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHYECKOMY U3yUYeHUI0 Tpodeccrii 1 Tpyia pa3IndHOTO POIa,
yBOXEHUE K TPYAYy W Pe3yibTaTaM TPYAOBOW NEATETLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWKW TI0 XWUMHH, OCO3HAHHBIA BBIOOD
WHIUBUTyaIbHON TPACKTOPUHU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKU3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, TOHUMaHUE IIEHHOCTU 3/I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3UYECKOMY W TICHXHMYECKOMY 370POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHUS
npaBuiI 0€30MMaCHOTO MTOBEICHUS TTPH padOTE C BEIIECTBAMH, a TAKKE B CUTYaIHIX,
YTPOKAFOIINX 3I0POBBIO U )KU3HU JTFOJCH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, TOJIy9aeMble TPH M3YYCHHH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  JKOJIOTUYECKOW  KYJNBTYpPBl, OCO3HAHHUS TJ00aTbHOTO  XapakKTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe wmeTanmpeaMETHBIX pE3yJbTAaTOB BBIICISAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSI B €CTECTBEHHOHAYYHBIX YYEOHBIX MpEeAMETaX W TMO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MHUpa, U YHUBEpCaAIbHbIC YueOHbIE NeUCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOphIE OOecrneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO Yy4eOHOM
NEATEIIBHOCTH.



Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe el CTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

YMEHUSI HUCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS IMPH OCBOCHUU
3HAHUI: PacKpbIBaTh CMBICI XMMHYECKUX MOHATUN (BBIACIATh MX XapaKTEpHBIC
NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTUMH TOHSATHSMH), WCHOJIb30BATh
HOHATHUS U1 OOBACHEHUS OTJENBHBIX ()aKTOB U SABJICHHI, BHIOUPATh OCHOBAHUS U
KPUTEPHH JJs KIacCU(PUKALMU XMMHYECKHX BEIIECTB M XMMUYECKHX PEaKIIHid,
yCTaHaBIMBATh MPUUYMHHO-CIEACTBEHHbBIE CBSI3M MEXAY OOBEKTaMU H3Y4YCHHS,
CTPOUTDH JIOTUYECKUE PaCcCyk ICHUS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JIeNIaTh BBIBOJIbI U 3aKIIIOUCHUS;

YMEHHE TPUMEHATH B TMPOIECCE IMO3HAHUS TMOHATHS (TPEeIMETHBIE U
MeTanpeIMETHBIE), CAMBOJINYECKHE (3HAKOBBIC) MO, UCTIOIb3yEeMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIC MPEACTABICHUS —
XMMHUYECKUN 3HaK (CUMBOJI JJIEMEHTA), XUMHuYeckas (opMmyna U ypaBHEHHUE
XUMHUYECKON peakluy — MpU PElICHUH Y4eOHO-TIO3HABATENbHBIX 3aJa4, ¢ yYETOM
TUX MOJEJBHBIX IPEACTABICHUI BBIBISITH M XapaKTEpPU30BaTh CYLIECTBEHHbBIE
IPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMUUYECKUX PEAKIIMM,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CJIEICTBEHHbIE CBSI3U U
IPOTUBOPEYHS B U3yYaEMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble uccienoBaregabcKue 1eMCTBUA:

YMEHHE HWCIOIb30BaTh TMOCTABICHHBIE BOMPOCHI B Ka4eCTBE HHCTPYMEHTA
MO3HAHMs, a TaKXKE B KA4eCTBE OCHOBBI JJs1 (OPMHUPOBAHUS THIIOTE3BI IO
IPOBEPKE MPAaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHUIA;

npuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OPraHW3allid W TPOBEICHHUIO
YUEHHYECKUX DKCIEPUMEHTOB, YMEHHE HaONIoJaTh 3a XOJOM Ipollecca,
CaMOCTOSITENTFHO TPOTHO3UPOBATh €T0 Pe3yNbTaT, (OpMyIUpoBaTh 00OOIICHUS U
BBIBOJIbI 10 pPe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBAHMSI, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHE BbIOMpaTh, AHAIU3UPOBATH M HUHTEPIPETHPOBATH HH(OPMALIUIO
pa3IMyYHBIX BUIOB U (HOPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONyJIIpHAsl ~ JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATH MPOTHUBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHUIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJIBI M 3alpOChl MPU TOUCKE U OTOOpE
WHPOPMAIIMU W COOTBETCTBYIOMIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 OMPEEIEHHOTO THIIA, TPUOOPETEHUE OIbITA B
00JIaCTH  UCMOJB30BaHUS  HMH(OPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHIA,
OBJIa/ICHUE KYJIbTYPOIl aKTUBHOTO HCIIOJIb30BAHUSI Pa3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMATIBHYIO (OpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh peEIlaeMble 3aJaydl HECJIOXHBIMA CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpauku U UX KOMOWHAIUSIMU;



YMEHHE HCIOJIb30BaTh M AaHAIU3UPOBAaTh B Ipolecce ydyeOHOHl u
UCCJIEI0OBATENLCKONU JEATEIbHOCTH MUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa HA COCTOSIHUE OKPY>KAIOIIEH MPUPOIHOU
Cpellbl.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

yMEHHMs 3ajJlaBaTh BOIPOCHI (B XOJe Juajgora W (WJIM) JIUCKYCCHH) TIO
CyLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIBHO BBIITOJHEHMS PEJI0KEHHOM 3a]a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NESTEIbBHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IPE3CHTALUIO
pE3yNbTATOB BBINOJHEHUS XMMHYECKOTO SKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJIbHOM M HUCCIIEOBATENbCKON  JNEATENBHOCTH  HPU  PEIICHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIMWHAIUSA
COBMECTHBIX JICWCTBUH, OIpelIeJIeHUEe KpPUTEpPUEB IO OLIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryisiTuBHBIC YHUBepCaJbHbIe Y4eOHbIe AelicTBUS:

YMEHHE CaMOCTOSTEIbHO ONpEAeNATh LENHU JESTEIbHOCTH, IJIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHAM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHWW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IPeIjlaraéMble B YCIIOBUU 3aJJaHU.

IMPE/IMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOSHUIO O0s3aTEIbHOIO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMHCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI
JNeWCTBUH, crnermuduUecKkue g TpeaMeTHONM o0jacth  «XHMHUS», BHUIBI
JNESATENbHOCTH 1O  IIOJYYEHUIO HOBOIO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonity o0y4uenus B 8 kiiacce mpeiMeTHbIC PE3yIbTaThl HA 0A30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUYAIOIITUXCSl YMEHUN:

e PpAacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX IOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BENIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOAHOPOHAS), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJ], KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULIATEIBLHOCTb, CTEIIECHb



OKHCJICHHUSI, XUMUYECKasi pPEaKIus, KiIacCu(UKALUA PEeaKluil: peakuuu
COCIIMHEHHMsSI, PEaKIMM pa3JIOKCHMs, PEaKIUM 3aMEIIEHUs, pPEaKLIUU
0o0OMeHa, 3K30- ¥ SHAOTEPMHUECKHUE PEAKINH, TEIIOBOU 3P (EKT peakiuH,
AIpO aTroMma, SJIEKTPOHHBIA CJIOW aromMa, aTOMHas OpOWTaldb, pPaaUyC
aToMa, XMMHUYECKasl CBsA3b, MOJSIPHASI U HEMOJIIpHAsl KOBAJCHTHAs CBS3b,
MOHHAs CBSA3b, MOH, KaTUOH, aHHOH, PACTBOP, MaccoBas JOJIsI BELIECTBA
(mpolLleHTHas KOHUEHTpaLs1) B pacTBOPE;

WJUTIOCTPAPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHU U
IIPUMEHSTD OTU NOHATHA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUM;
WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHKY JJIS COCTaBIICHUS (HOpMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONpENENsITh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHUCIIEHUSI  BJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
[IPUHAJUICKHOCTh BEIIECTB K OINPEHAEIEHHOMY KIIACCy COEAUHEHHUU I10
dopMynam, BHJ XHMHUYECKOM CBA3M (KOBaJE€HTHas M HWOHHAas) B
HEOPraHUYECKUX COCAUHEHUAX;

packpsiBaTh cMmblci [lepuonnueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHHUE IIEPUOAUYECKONM 3aBUCUMOCTU CBOMCTB
XUMHYECKUX JJIEMEHTOB OT MX moJjiokeHusa B [lepuoauueckoin cucreme,
3aKOHOB COXPaHEHUs MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJIIPHOTO YYE€HUS, 3aKOHA ABOTaIpo;

ONMKCHIBAThL M XapakTepu3oBaTh TabnuuHyo Gopmy Ilepuoanueckoit
CUCTEMBl XHMMHMYECKHMX DJJIEMEHTOB: pa3jauyaTb IIOHATUS «TJIAaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», maneie u
OOJbIIME TEPHUOJbI, COOTHOCHUTH OOO3HAUEHHS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuonuueckas cuctemMa xumudeckux a3yemeHtoB J[. .
MenpneneeBay ¢ 4YMCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHsS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 00IIee YUCIIO IEKTPOHOB
Y pacnpeereHUe UX Mo 3JEKTPOHHBIM CIIOSIM);

KJIaCCU(UIUPOBATh XUMHUECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakuuy (10 YMCIAy M COCTaBy YYacTBYIOLIUMX B pEaKUUU
BEIIIECTB, 10 TETIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIas ONMCAHUE MPUMEPAMHU MOJIEKYJIIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXKHOCTUM TIIPOTEKAHUS XWMHYECKHX MPEBPALICHUN B
Pa3INYHBIX YCIOBUSAX;

BBIUKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIDHYIO W MOJIIDHYIO  MAacChbl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMeHTa 1o (opmyie
COEMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTDH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKLNN;



MIPUMEHSATH OCHOBHBIC OTEPAlMA MBICTUTEIBHON NEATETLHOCTH — aHaJN3
U CUHTE3, CpaBHEHHUEe, 0000IIeHHe, CHUCTeMaTH3alluio, KiacCU(pUKAIIUIO,
BBISIBJICHUE MPUYMHHO-CJIICACTBEHHBIX CBSI3€d — I M3yYEHUs CBOMCTB
BEUIECTB M XHUMHUYECKUX PpEaKIMi, eCTECTBEHHO-HAyYHbIE METO/b
NO3HAaHUSA — HAONIOICHHE, M3MEpEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN ¥ MBICIICHHBIN);

clieloBaTb  IpaBWJaM  TOJb30BaHMUS ~ XUMHUYECKOM  MOCyAOd U
nabopaTOpHBEIM 00OpYy/IOBaHMEM, a TakXKe TMpaBWIaM OOpalieHusl C
BEIIECTBAMH B COOTBETCTBHM C WMHCTPYKIUSIMH TIO BBITTOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYEHUIO W COOMPAHHIO
razoo0pa3HbIX BELIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C ONPEIEIEHHON MACCOBOM JIOJEW PACTBOPEHHOIO BEILIECTBA,
IJJAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCHEPUMEHTBHI  I10
pPacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, henondraaent, METHIOPAHK U JPYTHE).

K KOHIIY O6y‘{€HI/I}I B 9 KJacce MNpCAMCTHBIC PC3YJIbTATBI Ha 0a3oBOM

YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

pPacKpbIBaTb CMBICI OCHOBHBIX XWUMHMUYECKUX IIOHATHUN: XUMHUYECKHUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BEIIECTBO, BAJIICEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJIEHUS, XUMUYECKasl peaKusi, XUMUYECKasl CBA3b, TEIJIOBOU 3P(DeKT
peakluuu, MOJb, MOJSPHBIA  00BEM,  PpACTBOp,  AJIEKTPOJUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAST IUCCOLMALMSA, PEAKUIUH HOHHOTO
oOMeHa, KaTalu3aTop, XHWMHUYECKOE€ paBHOBecHe, oOOpaTUMble H
HEOOpaTUMBbIE pEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLHH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTaHOBJIEHUE,
aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUECKas CBS3b (KOBAJICHTHAsl, MOHHAs,
METaJNINYEeCKas), KpHUCTAUIMYECKAass pEIIETKa, KOPpO3Us METAIIOB,
CILJIaBbl, CKOPOCTb XHUMHYECKOM PpEAaKLUHH, IPEAEIbHO JOMyCTUMAas
koHueHTpanus [[/IK BemecTsa;

WJUTIOCTPUPOBATHh  B3aUMOCBSI3b OCHOBHBIX XWUMHYECKUX IOHATHM U
IIPUMEHSTD 3TU NOHATHS IPU ONMCAHUM BELIECTB U UX NPEBPALLECHUM;
MCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JJIsi COCTaBJIEHUS (HOpMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIINM;

ONPENEIIATh BAJICHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKHUX PJIEMEHTOB B
COCAMHEHUAX PpA3JIMYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COEIMHEHMH 1o (opmyiiaM, BUA XUMUYECKON
CBA3U (KOBaJE€HTHas, WOHHAsg, MeETauUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHMUSIX, 3apsij MOHA [0 XMMUYECKON (opMylie, XapaKTep Cpelibl B
BOJIHBIX PACTBOPAaX HEOPTraHWYECKUX COECNMHEHWM, THUII KPUCTAJUIMYECKOU
PELIETKA KOHKPETHOIO BEILIECTBA;

packpeiBath cMmbich llepuommueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHHMAaHHWE: OINCBIBATD W XapaKTepHU30BaTh



Tabmmmunyto ¢opmy [leproamdeckoil CUCTEMbl XMMHYECKUX DSJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHasg mnoArpymnma (A-rpynma)y U «mobouyHas
noarpynmna (b-rpymnma)», maibie ¥ OONbIIME TEPUOABI, COOTHOCUTH
0003HauEHHUsA, KOTOpbIE MMEIOTCA B MEPUOJMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XApPAaKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (CocTaB M 3apsij sapa, OOIIee YHUCIO DIIEKTPOHOB U
pacupenesnieHue WX 10 DJJIEKTPOHHBIM  CJIOSIM), OOBSCHATH 0OIIue
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIIMHEHUHN B
npejenax MajiablX NEePUOJOB U TIIABHBIX MOATPYIIl ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIuu
BEIIIECTB, MO TEIUIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME U CHEeNUPUUIECKUE XHUMHYECKUE
CBOWCTBAa IMIPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKAAasl OMNHCAHUE
npUMEpaMHu MOJICKYJISIPHBIX W HOHHBIX YpaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKIUH;

COCTAaBJIATb YPABHEHUS DJIEKTPOJIUTUYECKON JHCCOIMALNUU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIMA HOHHOIO
oOMeHa, ypaBHEHHS peakiui, MOATBEPKIAIIMINX CYIIECTBOBAHUE
TEHETUYECKOM CBS3U MEXy BEIIECTBAMU PA3TUYHBIX KJIACCOB;
pacKkpbiBaTh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIUi
MOCPEACTBOM COCTABJICHHS JIIEKTPOHHOTO OajaHca ATUX PEaAKIIUiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS,
BO3MOXHOCTH TPOTEKaHUS XHUMHUYECKUX TMPEBpallEHUd B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIPHYIO M MOJISIPHYIO MaccChbl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEIMHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU peaKIuu;

coOmoaTh  MpaBWja  TOJB30BAaHUS  XUMHYECKOW  TMOCYAOW W
nabopaTOpHBIM  O0OpYNOBaHMEM, a TaKXKe TMpaBujia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO0 BBITOJHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUI0 U COOUpPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKUCIIOTO rasa);

IPOBOJWTh  PEaKIMH,  IOJATBEPXKJIAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUI-,
uoaua-, kapoonat-, ¢ocdar-, cuiMkar-, cyibdar-, THIPOKCHUI-UOHBI,
KaTUOHbl aMMOHMSI M HMOHBl M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIKE B
BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX BEILIECTB;

MIPUMEHSTh OCHOBHBIE OINEpPAlMU MBICIUTENBHON JEATENbHOCTA — aHaJu3
U CHUHTE3, CpaBHEHHE, OOOOIIEHNE, CHUCTEeMAaTHU3aIi0, BBISBICHUE



MPUYMHHO-CJICACTBEHHBIX CBSI3€ — JJII W3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIHMid, €eCTCCTBCHHOHAyYHBIE METOJNBI TO3HAHUA —
HaOJI0IeHNe, W3MEPEeHUEe, MOJCITHUPOBAHUE, DKCICPUMEHT (pealbHBIA W
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
NeNe HanmeHoBaHMe pa3/ie/ioB U Kmfr(;:)ﬁ‘:f{f:o qaCOBHpaRTuqecmle DJIeKTpoHHbIe (LM (ppoBbIE)
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThbI padoTshI
Pa3nea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumust — BakHast 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [JOK
MPAKTUYECKOM EeSATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIOBEKa.
12 BermecTBa n xuMuieckue 15 1 0 bubmuorexa [JOK
peakiuu. https://m.edso0.ru/7f41837c
Htoro no pazueny: 20
Pa3znen 2. BaxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
21 Bosnyx. Kucnopona. [lonsitue 6 0 1 bu6mmorexa [IOK
00 OKcHIax. https://m.edsoo.ru/7f41837c
29 Bogopon. Ilonsitue o 8 0 1 bubnnorexka [JOK
KHCIIOTaX U COJISIX. https://m.edso0.ru/7f41837¢
23 Boga. PactBopsl. [Tonsitue 00 4 1 1 bu6mmoreka [JOK
OCHOBAaHHUSIX. https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 12 1 1 bu6mmorexa [IOK
HEOPraHUYECKUX COCTMHEHUN. https://m.edsoo.ru/7f41837c
Htoro mo pazueny: 30

Pa3nean 3. [lepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT

3.1

3.2

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHYECKHUX d1eMeHTOoB /1. H.
MenneneeBa. CTpoeHue aToMma.

XUMHUYECKASA CBI3b.

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

OKHUCIIUTENLHO-
BOCCTAHOBUTEIIBHBIE PEAKIIUU

Hroro no pazaeny: 15 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMsi. 3 bubmnorexa LIOK
https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KVIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
NeNe HaumeHoBaHue pa3/ie/ioB U TeM Kontposbnbie  TIpaxrieckne (uudposbie)
n/n NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEeHUE 1 yroyOneHne 3HAHUIMA 5 1 0 bubnmnoreka HOK
OCHOBHBIX pa3JiesioB Kypca 8 Kiacca. https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubmmoreka [JOK
peaKLHnii. https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
XUMHUYECKUE PEaKIIMU B PaCTBOPaXx. https://m.edso0.ru/7f41a636
Hroro no pazneny: 17
Pa3nes 2. HemeTa/sibl M MX COeIMHEHUS
21 OO0m1as xapakTepucTUKa XUMHUUECKUX 4 0 1 bubanorexa [JOK
snemeHToB VIIA-rpynmsl. ["anorexs. https://m.edsoo.ru/7f41a636
22 mewenton ViAnpymi. Cepan €6 6 0 0 Bubmiotexa LIOK
JS——— https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX En6mmorexa [IOK
2.3 ;J)I(ezaoe;g);e;/g-lrpynnm. A3oT, pocdop n ! 0 1 https://m.edSO(])_.[ru/7f41a636
24 mewenton N Anpymnm. Yracponn 5 ) 2 Bu6miorera LIOK
. https://m.edsoo.ru/7f41a636
KPEMHHU U UX COETMHEHHUS.
Hroro o pazueny: 25
Pa3zpnen 3. MeTayuibl M UX COEIMHEHHS
3.1 OO0mmue cBoicTBa METAILIOB. 4 0 0 E&?ﬁ;fg;gﬁﬁf 412636
3.2 Bakueiiire MeTamisl U UX COSIUHEHNUS. 16 1 2 Bubmzorexa LIOK

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

Hroro no pazaeny: 20
Pa3znea 4. Xumusi 4 OKpysKaomas cpeaa
41 BemiecTBa u maTepuaibl B )KU3HU 3 bubnunoreka LIOK
YyeJsioBeKa https://m.edso0.ru/7f41a636
Hroro mo pazueny: 3
PesepBHOE BpeMsi. 3 BH6J_IHOTeKa HOK
https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

HOYPOYHOE IVIAHUPOBAHUE

8 KUIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
NeNe Hara uudgpoBbie
/i Tema ypoka Beero KOﬁHTpOJIbeIe H[%aRaneCKne WIydeHHSI  00PA30BATENbHbIE
padoThI padoThI pecypesI
IIpenmer xumuu. Ponb xumuu B
1 JKU3HU 4esIoBeKka. BemecTBa u ux 1 0 0 05.09 bubanorexa LIOK
. ' ' https://m.edsoo.ru/ff0d210c
CBOICTBA.
IlonsaTue o MeToax NMO3HAHUS B bubmuorexa [JOK
2 XUMUH. 1 0 0 07.09 https://m.edsoo.ru/ff0d227e
[TpakTnyeckas padora Ne 1 «IIpaBuia [Mudposas madbopaTopust
3 paboThI B 1a00OpaTOpUH U IPUEMBI 1 0 1 12.09 XUMHH.
oOpaitieHus ¢ 1abopaTOPHBIM ' bubnuorexa [JOK
000pyI0BaHUEM). https://m.edsoo.ru/ff0d23dc
4 Yucteie BemecTBa B cMecH. CriocoObl 1 0 0 14.09 bubmuorexa [JOK
pa3zeleHusl CMeCeN. ' https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2 Hudposas naoparopus
5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 19.09 XHIMUH.
OUYMCTKHU TTOBaPEHHOU COJIN)» Eubmorexa IIOK
' https://m.edsoo.ru/ff0d28c8
6 duznyecknue 1 XUMUYECKHE SBICHUS. 1 0 0 21.09 bubmuorexa [JOK
XUMHYECKas peakius. ' https://m.edsoo.ru/ff0d37fa
7 [Tpu3Haky M ycnoBUs MPOTEKAHUS 1 0 0 26.09 bubnuoreka [IOK
XUMHYECKHUX PEAKLIUMU. ' https://m.edsoo.ru/ff0d3al6
bubmuorexa [JOK
8 ATOMBI ¥ MOJICKYJIBI i HOHBI. 1 0 0 28.09 https://m.edsoo.ru/f0d2a6e
bubmuorexa [JOK
9 [IpocTeie 1 cnoXxHBIE BELIECTBA. 1 0 0 03.10 https://m.edsoo.ru/f0d2a6e
10 XuMudeckue dJIEMEHTRI. 3HAKU 1 0 0 05.10 bu6mmoreka [JOK

(CI/IMB OJ'ILI) XUMHUYCCKHUX 5JICMCHTOB.

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/ff0d3a16
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

OTHoOcHUTeNbLHAsA aTOMHAs Macca.

bubmuoreka [JOK

1 OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca 10.10 https://m.edsoo.ru/ff0d323c
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
bubmuoreka [JOK
12 Xumuuaeckas opmyia. BaareHTHOCT 12.10 https://m.edsoo.ru/f0d2eae
XUMHUYECKHX JJIEMEHTOB.
Borurcnenust 1o XUMHYeCKHM
13 dbopmynam. Maccoast 10515 1710 bubnmoreka [JOK
XAMHYECKOIO 3JIEMEHTA B ' https://m.edsoo.ru/ff0d350c
COETUHEHUH.
14 KonuuectBo BemecrBa. MoJib. 19.10 bu6mmorexa [IOK
MognsipHas macca. ' https://m.edsoo.ru/ff0d5230
s | oo o o o BT TOK
» YPaBHer ' https://m.eds00.ru/ff0d5708
XUMHUYCCKHUX PEAKIIHIA.
bubmuorexa [JOK
16 ATOMHO-MOJIEKYJIIPHOE YUEHUE. 26.10 https://m.edsoo.ru/ff0d2d50
17 3aKOH COXpaHEHUs1 MacChl BELIECTB. 07.11 bubnnoreka [JOK
XHUMHUYECKUE YPABHEHHS. ' https://m.edsoo.ru/ff0d3b88
Kn
| o i B 0K
peard A P : ' https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa).
M. B.JI — Y4EHBIN-
19 BHIII/IKJ'I(?I'IFIe(J)IiI(():FO]z)6O6yIIIIIeCI;I{I;? u 14.11 bubmorexa LJOK
) . ' https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAaHHUH.
20 Konrtponsnas padora Nel o teme 16.11 bubnnorexka [JOK
«BelecTBa 1 XUMUYECKHE PEAKLIHIY. ' https://m.edsoo.ru/ff0d4290
B — .
21 B(());nya Klirjfgbomggsafe(ﬁzzz u 21.11 bubmorexa LIOK
Ayxa. POl ' https://m.edsoo.ru/ff0d448e
pocToe BemecTBo. O30H.
Du3nYECKUe U XUMUYECKUE CBOMCTBA
22 KHCIIOPOJa (peaKIuu OKUCIICHHUS, 23.11 bubmioreka LTOK

ropenune). [lonstue 06 oxcugax.

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

CrniocoObl MoTy4eHus KUCIopo/ia B

bubmuorexa [JOK

23 71a00paTOpPUU U IPOMBIIIIEHHOCTH. 28.11 https://m.edsoo.ru/f0d497a
[TpumeHeHue kucIopoa.
[IpakTuueckas padora Ne 3 o Teme Hudposas naboparopus
24 «Ilomydenne u coOupaHue KUcaopoaa, 30.11 EH%MH OK
U3Yy4EHUE €TI0 CBOMCTBY. " J.IHOTeKa 1
https://m.edsoo.ru/ff0d4ae2
TennoBoii 3¢ hexkT XuMuIecKoi
o5 peaKIiu, MOHATHE O 05.12 bubmuoreka [JOK
TEPMOXHMMHUYECKOM YPAaBHEHUU, FK30- ' https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKIUSX.
TomnuBo (He(Th, Yroiab U METaH).
26 3arpsi3HeHUE BO3/1yXa, CIIOCOOBI €T0 07.12 EH6J,IHOTeKa HOK
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS.
27 Boaopoa — snemeHT u npocroe 12.12 bu6mmoreka [IOK
BelecTBO. HaxoxxaeHue B mpupoe. ’ https://m.edsoo.ru/ff0d4dd0
o8 DduU3NYECKue U XUMUYECKUE CBOMCTBA 14.12 bubmuorexa [JOK
Bojopoaa. [Ipumenenue Bogopona. ' https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [JOK
29 [loHsiTHE O KUCIOTAX U COJISIX. 19.12 https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTy4eHust BOAOPO/Ia B 21.12 bubnunorexa [JOK
1a00paTOpHH. ' https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme Hudposas nadoparopus
31 «Ilonmydenne u coOupanue BoI0po/Ia, 26.12 EH%MH OK
U3Y4YEHUE €T0 CBOMCTBY. " J_IHOTeKa 1
https://m.edsoo.ru/ff0d4f42
32 MounsipHbiii 00BEM ra3oB. 3aKOH 28.12 bubnuoreka [IOK
ABorazpo. ) https://m.edsoo.ru/ff0d542e
Brruncnenus o0bEMa, KOJIMUEeCTBA
33 BEIIECTBA ra3a Mo €ro U3BECTHOMY 09.01 BH6J_1HOTeKa HOK
i https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA HIIK 00BEMY.
34 Brruncnenus 006EMOB ra3oB 1Mo 11.01 bubmorexa LIOK

https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

YPaBHCHHIO PEAKIMH Ha OCHOBE
3aK0HA 00BbEMHBIX OTHOLIEHU ra30B.

Bopa. ®usnueckue U XuMHYECKHUE

bu6mmoreka [IOK

35 CBOMCTBA BOJBI. 16.01 https://m.edsoo.ru/ff0d587a
Bopa kak pactBopuTenb.

36 HackbliieHHbIE ¥ HEHACHIIIICHHBIC 18.01 bubmuorexa [JOK
pactBopbl. MaccoBasi 710J1s1 BelIeCTBa ' https://m.edsoo.ru/ff0d5b40
B pacTBOpE.
[IpakTuueckas pabora Ne 5 mo Teme [udposas nabopaTopust
«[IpuroroBiieHue pacTBOPOB C XUMUHU.

37 . . . 23.01
OIpeIeNEHHON MaCCOBOU J10JIEH bubnuoreka [IOK
PacTBOPEHHOTO BEILIECTBAY. https://m.edsoo.ru/ff0d5eba

38 Kontponbnas pabota Ne 2 o reme 2501 bubnnoreka [JOK
«Kucnopoa. Bogopoxa. Boga». ’ https://m.edsoo.ru/ff0d6342

39 OKcupl: COCTaB, KiIaccuUKaIus, 30.01 bu6mmorexa [IOK
HOMEHKJIATypa. ' https://m.edsoo.ru/ff0d664e
n .

0 xwenommx, ocrosmc 0102  Dbubmorexa LIOK

’ ' https://m.edsoo.ru/ff0d664e

aM(}OTEepHBIX OKCUJIOB.

a1 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, 06.02 bu6mmoreka [JOK
HOMEHKJIaTypa. ' https://m.edsoo.ru/ff0d67ca

42 CocraB ocHoBanuil. [TonsiTue 06 08.02 bubnnorexka [JOK
WHIUKaTOpax. ' https://m.edsoo.ru/ff0d59e2

43 [TonyueHne n XMMU4ECKHE CBOKWCTBA 13.02 bubnnorexka [JOK
OCHOBAaHUM. ' https://m.edsoo.ru/ff0d67ca

44 Kucnorsr: cocras, kinaccudukanms, 15.02 bu6mmoreka [JOK
HOMEHKJIaTypa. ' https://m.edsoo.ru/ffOdfee2

45 [TonyuyeHue u XMMUYECKHE CBOMCTBA 20.02 bubnnoreka [JOK
KHCJIOT. ' https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa,

46 CHOCOOBI MOTYYEHUS, XUMUUECKUE 22.02 bubmiorexa HOK

CBOWCTBA.

https://m.edsoo.ru/00ad9474
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[TpakTuueckas padora Ne 6. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME

[Mudposas nadboparopust
XMMUH.

47 «OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 21.02 bubnmoreka [JOK
COCIMHEHUI». https://m.edsoo.ru/00ad9b7c
48 I'enernueckas cBs3p MEXKY KiIacCaMu 29.02 bubnunoreka [HOK
HEOPraHWYECKUX COCAMHEHU. ) https://m.edsoo.ru/00ad9a50
49 O060011eHre U cucTeMaTu3anus 05.03 bubnmoreka [JOK
3HAHUM. ' https://m.edso00.ru/00ad9ch2
KonTtponbnas padora Ne 3 o teme
50 "OZII:(I:BEEII:: I’(IJ'II:J.CCB;F Heopr;m;flcnx 07.03 bubmorexa LIOK
- ' https://m.edsoo.ru/00ad9ela
CcoeTMHEHUI".
IlepBrie no acc a
51 xnﬁil;lec?cnibéiiiggTOBﬂggﬁﬂlTlgg 0 12.03 bubmorexa LIOK
) ' https://m.edsoo.ru/00ad9ffa
TPYIIIAxX CXOIHBIX 3JIEMEHTOB.
[Tepuoanueckuii 3aK0H U Butmorexa LIOK
52 [leproauueckas cucreMa XMMUYECKUX 14.03 .
https://m.edsoo.ru/00ada52c
sneMeHToB [l. 1. Menaeneera.
bu6mmoreka [JOK
53 Tepuoet, rpymmet, moArpyms:. 19.03 https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX 21.03 bubnunorexa [JOK
anep. N3otomsl. ' https://m.edsoo.ru/00ada342
CtpoeHue 2IIEKTPOHHBIX O60J‘IO‘ICKU Butmiorexa [IOK
55 aToMoB 3JieMeHTOB [lepuoanueckoii 04.04 _
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHnaeneea.
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKECHHIO B 09.04 bubmuorexa [JOK
IIepuonnueckon cucreme /1. U. ' https://m.edsoo.ru/00ada824
Menpeneena.
3nauenue [lepronnueckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U NIPAKTUKU. [1. 11.04 bubnnoreka [JOK

N. MenneneeB — yd€HbIH, IEAaror u
IpaXkJIaHUH.

https://m.edsoo.ru/00ada96e
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DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnmoreka [JOK
58 1 16.04 _
XUMUYECKHUX DIEMEHTOB. https://m.edsoo.ru/00adaab8
59 KoBanentHas nonsipHas XuMH4ecKas 1 18.04 bubnunoreka HOK
CBSI3b. ' https://m.edsoo.ru/00adaab8
60 KoBanieHTHas HenonspHas 1 23.04 bubnmoreka [JOK
XUMUYECKAsl CBS3b. ' https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
61 Honnas xuMHu4ueckas CBs3b. 1 25.04 https://m.edsoo.ru/00adac34
bubmuorexa [JOK
62 Crenenn OkncIeHus. 1 30.04 https://m.edsoo.ru/00adae28
63 OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC 1 02.05 bubmuorexa [JOK
peakLuu. ' https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 OKHCIIMTENIN U BOCCTAHOBUTEIIH. 1 07.05 https://m.eds0o.ru/00adb076
K 6ota Ne 4
65 «é’f TEEiZ:ZighiaO?Hh:HqgcizzMe 1 14.05 Eubmorexa IIOK
P ' ' https://m.edso0.ru/00adb486
CBSI3bY.
O00011eHNEe U CUCTEMATU3ALIS
66 3HAaHUU O pa3feny 1 16.06 bubnuotexa [JOK
"IlepBoHayaIbHbIE XUMUYECKHE ' https://m.edsoo.ru/00adb33c
TOHSATHS".
O06o011eHre U cucTeMaTu3alus
67 3HaHUU 1o pasneny "BaxHueiime 1 21.05 bubnunorexa [JOK
[IPEACTABUTENN HEOPTAHUYECKUX ' https://m.edso0.ru/00ad9ch?2
BeIEeCTB".
O00011eHNEe U CUCTEMATU3 AL
3HaHUM 1o pazneiny "llepuoguueckuii
bubmuorexa [JOK
68 3akoH u [ICXD JI.U. Menaeneena. 1 23.05 https://m.edsoo.ru/ff0d61ch
CrtpoeHue aToMOB. X1UMHUECKas
CBSI3b .
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
NeNe Hara uudgposbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxruyeckue u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoTshI pecype
Ilepnonrueckuit 3aK0H.

1 [Tepuoanueckas cucrema 1 0 0 05.09 bubmuoreka [JOK
XUMHYECKUX 31eMeHTOB [[. U. ' https://m.edsoo.ru/00adb59%
Menneneena.

2 cooicrs ximmmaccrx snewertos ) 0 0 0709 | Bubmorera LIOK

N ' https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB.

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 12.09 bu6mmorexa [IOK
HEOPraHWYECKUX BEILECTB. ' https://m.edsoo.ru/00adb7e2

4 Buibl XUMUYECKOM CBSI3W U THUIIBI 1 0 0 14.09 bubmuorexa [JOK
KPUCTAUIMYECKUX PEHIETOK. ' https://m.edsoo.ru/00adbac6
KontponbHas padora Ne 1 o teme

5 «[loBTOpEHUE u yrinyOieHue 3HaHUM 1 1 0 19.09
OCHOBHBIX Pa3/IeJioB Kypca 8 '

KJIacca.

6 OKuCIUTENTbHO-BOCCTAHOBUTEIIbHBIC 1 0 0 21.09 bu6mmoreka [IOK
peaKuuu. ' https://m.edsoo.ru/00adcade

7 Krnaccudukanus XuMuueckux 1 0 0 26.09 bubnuoreka [IOK
peakLuil 10 pa3IuYHbIM IIPU3HAKAM. ' https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

bubmuorexa [JOK

8 peakmuu. [ToHsATHE 0 TOMOTEHHBIX U 1 0 0 28.09 https://m.edsoo.ru/00adbeda

TeTEPOreHHBIX PEaKLIUSIX.

Oo6patumsie peakmun. [ToHsaTre o

XUMHYECKOM PaBHOBECHHU. bub6nuorexa [IOK
9 1 0 0 03.10

q)aI(TOpLI, BJIMAIOIIUEC HAa CKOPOCTb
XHUMHYISCKOM PEAKIMHU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XUMHYECKOTI'O pPaBHOBECH .

Teopust 31EKTPOTUTHYECKON

bu6mmoreka [IOK

10 nuccornnanun. CHIBHEBIE U CIIA0BIE 05.10 https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI.
N bu6mmoreka [IOK
11 Honnble ypaBHEHUS pEeaKLUi. 10.10 https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
19 OCHOBAaHMI B CBETE NIPEICTABICHUM 1210 bubnmoreka [JOK
00 IIEKTPOIUTUIECCKON ' https://m.edsoo.ru/00add5d8
JIIUCCOLAINH.
13 coore npencremenion 1710  BuGmorexa lIOK
pel N ' https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON JUCCOIMALIIH.
. bubmuorexa [JOK
14 [ToHsITHE O TUAPOIH3E CONCH. 19.10 https://m.edsoo.ru/00addod4
[IpakTuueckas padora Ne 1. Hudposas nadoparopus
15 «Pemienne s3KkcrepuMeHTATBHBIX 24.10 XUMHH.
S bu6mmoreka [IOK
AaD. https://m.edsoo.ru/00addbfa
O00011IeHE B CHCTEMATH3AIUA
3HAaHUH 110 TEME
" bubmuorexa [JOK
16 DIEKTPONUTHYECKAs! JUCCOLHAITHS. 26.10 https://m.edso0.ru/00addd12
XUMUYECKUE peaKluy B BOJTHBIX
pactBopax".
KonTtponbHas padora Ne 2 o teme
17 «INEKTPOTUTHYECKAS 07.11 bubnunoreka [JOK
JUccoIMaIus. XUMHUYECKHE ’ https://m.edsoo.ru/00addecO
peaKuy B BOJHBIX PACTBOPAX).
18 ?iﬁﬁiﬁéiiaé‘ CBoficToa Ka HpHMEDS 0941 bubmiorexa IOK
pHMEp ' https://m.edsoo.ru/00addfe2
XJIOpA.
19 XnopoBoaopoa. ComsiHast KHCIIOTA, 1411 bu6mmorexa [IOK

XUMHUYCCKUC CBOﬁCTBa, IIOJIYYCHHC,

https://m.edsoo.ru/00ade104
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IIPUMECHCHUC.

[TpakTuyeckas padora Ne 2 o Teme

udposas naboparopust
XUMHH.

20 ;13’[02:;6::; ((::];)(J)II;(I:{T(;%)KHCHOTLI, 16.11 Br6moreka LIOK
ya ' https://m.edsoo.ru/00ade348
B cIe 0 ypaBHE
21 X;;I;I/quc::;; ;eazEHJ;IHeI;JI;I;I\éI[HH 21.11 bubanorexa LIOK
’ ' https://m.edsoo0.ru/00ade488
W3 PEareHTOB JIaH B U30BITKE.
OO01mmas xapakTeprcTHKa SJICMCHTOB
bu6mmoreka [IOK

22 VIA-rpynmnel. XapakTepucTuka 23.11 https://m.edsoo.ru/00ade64a
KHCJIOPOJIa U CEPBHI.

ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.

23 Haxoxaenune cepol u e€ 28.11 bu6mmorexa [IOK
COEAMHEHHI B IIPUPOJIE. ' https://m.edsoo.ru/00ade64a
XHUMHYECKHE CBOMCTBA CEPHI.

2 Griccunen vmmcome 3011 DuGmorera LIOK

N ' https://m.edso0.ru/00ade802
CBOICTBA.
35 Grmccrnn o 0512  DuGmorera LIOK
N ' https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHUE.
XHUMUYECKUE PEAKIINY, JICKAIIHIE B
OCHOBE MPOMBIIIUIEHHOTO criocoba

26 MOJIy4YEHUS CEPHOM KUCIIOTHI. 07.12 bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE ' https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COEJIMHEHUSIMU CEPBI.

Beruucnenue MmaccoBoil oym bu6mmorexa [IOK

27 12.12 _

BBIX0/1a ITPOJTYKTA PEAKLIAH. https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepruCcTHKa SJIEMEHTOB
28 VA-rpynmnsl. A3oT, 14.12 bubnnorexa [JOK

pacnpocTpaHeHue B IPUPOJIE,
(bu3nUecKrue U XUMUYECKHe

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

AMMuak, ero ¢puznyeckue u

bu6mmoreka [IOK

29 Ennh;irifgll{cg;c;oncma, froytenue 19.12 https://m.edsoo.ru/00adf004
[TpakTuueckas padora Ne 3 mo Teme Hudposas naoparopus
30 «[lony4yenne aMMuaka, u3yueHue 21.12 XHIMIH.
€ro CBOMCTBY» bubmoreka [JOK
' https://m.edso00.ru/00adf180
31 A3oTHas kuciora, e€¢ Gu3ndeckue u 26.12 bubnnoreka [HOK
XUMHUYECKHUE CBOKCTBA. ' https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX
32 ynobpenuit. Xummuueckoe 28.12 ]fwstlfggll//ﬁf;sao?r(a/}é% 4518
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl — '
COCTMHEHUSIMH a30Ta.
®ochop. Oxeun dochopa (V) u
33 dbocdopHas kucnora, pusuvecKue u 09.01 Egggﬁ?ggggﬁ}é% df68a
XMMHYECKHE CBOMCTBA, MOJyYeHHUE. T '
Hcnonb3oBanue GocaToB B
34 KaueCcTBe MUHEPAIbHBIX YI00pEHUH. 11.01 bubnuoteka [JOK
3arpsi3HEeHUE TPUPOIHON CpEab ' https://m.edsoo.ru/00adfc20
dbocdaramu.
Yrnepon, pacnpocTpaHeHue B
35 npupoje, GU3nIecKue u 16.01 BH6J.IHOTCK3 HOK
N HMIICCKHC CBONCTRA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux (pusnveckue
Y XMMHYECKHE CBOMCTBA.
36 DKOJOTHYECKHE MPOOIEMBI, 18.01 EtPtIgsJ'I/I//Ir?IT:(;(s%cLJIr(l)J/IéOa dfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia — :
(V).
N bubmuorexa [JOK
37 VYTospHas KUCIIOTA U €€ COJIH. 23.01 https://m.edsoo.ru/00ae006¢
38 [TepBoHavabHBIC TOHATHUS 00 25.01 bubnuorexa [JOK
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OpPraHMYECKUX BEIIECTBAX, KaK O
COEIMHEHUSX YIJIEpOo/a.
[Ipaktuyeckas padora Ne 4 o Teme
"[lonyyeHue yriieKuciaoro rasa.

https://m.edsoo.ru/00ae054e

udposas naboparopust
XUMHH.

39 KauecTBenHnas peakuus Ha 3001 bubnunoreka [HOK
kapOoHaT-HOH". https://m.edsoo.ru/00ae027e
. bu6mmoreka [IOK
40 Kpemnuuii u ero coeuneHus. 01.02 https://m.eds00.ru/00ae080a
[TpakTuueckas padbora Ne 5. [udposas naboparopust
a1 Pemenue skciepuMeHTAIbHBIX 06.02 XUMHUHU.
3aj1a4 1o teme «Baxueitiye ' bubmuorexa [JOK
HEMETAJLJIBI U UX COSTUHECHUS. https://m.edsoo.ru/00ae0bf2
Kontponbnas padora Ne 3 o reme
42 «Baxcrl){eﬁmne ﬁeMeTaJIJIBI U UX 08.02 Eubmorexa IIOK
' https://m.edsoo.ru/00ae0e18
COCIUHCHHS.
OO6m1as XxapakTeprucTruKa
XHMHYECKUX AJIEMEHTOB —
METaI0B. MeTaninuueckas CBsI3b U bu6mmoreka [IOK
43 13.02 _
MEeTaJUTNYECKasl KpUCTaJInyecKas https://m.edsoo.ru/00ae103e
pemérka. PU3nYeCKUe CBOMCTBA
METaJIIOB.
X i .
4 Dmexrpoxmareckuii pat 1502  Duommorexa IIOK
P N PAA ' https://m.edso00.ru/00ae1156
HaIpsHKEHUH METaJIOB.
OO1u11e criocoObl MOTyYEHUS
erauioB. CruiaBsl. B cie
45 11\1/IoT ;IBIfeHHI:;I iII:IIMI/III;qucI;I(HJ; - 20.02 Eubmorexa IIOK
yP . ' https://m.edso0.ru/00ae1156
peakIuii, €Clii OJIMH U3 PEarecHTOB
COJIEPKUT MPUMECH.
bubmuorexa [JOK
46 [ToHsITHE O KOPPO3WH METAILIOB. 22.02 https://m.edsoo.ru/00ae1278
47 [llenounpie MeTAILITBI. 27.02 bubmorexa LJOK

https://m.edsoo.ru/00ael4b2
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48 Okcubl ¥ THAPOKCUBI HATPUS U 29.02 bubnmoreka [JOK
Kamusl. ' https://m.edsoo.ru/00ae14b2

49 [enoyHO3eMeNbHBIC METAJIIBI — 05.03 bubmuorexa [JOK
KaJIbLIMA U Marduy, ) https://m.edsoo.ru/00ae15e8

. bu6mmoreka [IOK

50 Baxuetinme coeTMHEHUS KaJbIIHS. 07.03 https://m.edso0.ru/00ae15e8

51 0606H5€HH6 Y CHCTEMaTH3aIus 12.03
3HAHWMH.

52 XKécTtrocTb BOJBI U CLIOCOOBI €€ 14.03 bubnuorexa [JOK
YCTPAHECHMUS. ' https://m.eds00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme Hugposas naGoparopms
L .. XHUMHH.

53 JKécTKoCTh BOJIBI M METOIBI €€ 19.03

- bu6mmorexa [IOK
yerp ' https://m.edsoo.ru/00aelae8
. bubmuorexa [JOK

54 AJTIOMUHMI. 21.03 https://m.edsoo.ru/00aelc64

55 AmdoTepHbIe CBOWCTBA OKCHA U 04.04 bubnuoreka [IOK
TUAPOKCH/IA. ’ https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK

56 Keneso. 09.04 https://m.edsoo.ru/00ae1d86

57 OKcuIpl, THIPOKCUIBI U COJTH 11.04 bu6mmoreka [JOK
xenesa (1) u xenesa (I11). ' https://m.edsoo.ru/00ae35e6

58 O606HV16HI/Ie Y CHCTEeMaTH3aIus 16.04
3HAHHUH.

[IpakTuueckas padora Ne 7. [Mudposas nadbopaTopust

59 Pemmenne skcriepuMeHTaTbHBIX 18.04 XUMHUHU.
3a1a4 o Teme «BakHeiimme ' bubnmoreka [JOK
METaJUIbl U UX COCIAMHECHUSI. https://m.edsoo.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM

60 XUMUYECKUX PEAKIUi, €CIIH OJUH 23.04 bu6mmoreka [JOK

W3 PEareHTOoB JIaH B U30BITKE WU
COACPKUT MpUMecH. Beruncnenus

https://m.edso0.ru/00ae1750
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

MacCCOBOM JIOJIM BBIX0JIa MIPOTyKTa
peakiuu

O0001IeHYE ¥ cCUCTEMAaTU3 AU

61 . 1 25.04
3HAHUU.
KontponbHas padota Ne 4 o teme
62 «BaxHeHe MeTamibl U UX 1 30.04
COETUHEHUS.
63 BemectBa u marepuassl B 1 02.05 bubnmoreka [JOK
[MOBCEHEBHOM JKM3HH YEJIOBEKA. ' https://m.edso0.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HeHUE 1 07.05 bubnnorexa [HOK
OKPY’KaroIlEel CPEbl. ' https://m.edsoo.ru/00ae4270
65 Ponp xumun B perienun 1 14.05 bubnnoreka [JOK
9KOJIOTHUYECKHUX TTPOOIIEM. ' https://m.edsoo.ru/00ae4270
66 O06o011eHne U cucTeMaTu3aus 1 16.05 bubnnorexa [HOK
3HaHUM. ' https://m.edso00.ru/00ae0dOa
67 O06001IeHNEe U CUCTEMATU3AIIHS 1 21.05 bubmuorexa [JOK
3HaHUM. ' https://m.edsoo.ru/00adb33c
68 O0600611eHre U cucTeMaTH3amus 1 23.05 bubmmoreka [JOK
3HaHUMU. ' https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Xumus. 8 kinace. Pymsutuc I'.E., ®enpaman @.I°. «IIpocBemenuey, M. — 2021.
Xumus. 9 knace. Pygsuruc I'.E., ®enpaman O.I'. «I[Ipocsemenne», M. — 2021,
Pabouas terpaap no xumuu. 8 kiacc. T.A. bopoBckux. «k3amen», M. — 2020.
Pabouas terpaap no xumuu. 9 kiacc. T.A. bopoBckux. «3k3amen», M. — 2020.

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

[ToypouHsble nnanel o xumud. 8 kiacc. Jleaucona B.I'. «Yuurensy,
Bonarorpan.

A.M. Paneuxnit. Jlugaktnueckuii Mmatepuain. Xumus 8-9 Kiacchl.
«IIpocBemenue», M — 2020.

M.A. Ps60B. COOpHUK 3a7a4 U yIPA)KHEHUW 10 XUMHHU. §8-9 KI1acchl.
«Ox3amen», M — 2018.

H.D. BapasBa, Xumusi. Becb HIKOJIbHBII Kypce B cXeMax U TaOIUIax.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
WNurepner-pecypebl. bubmamnoreka LOK.



