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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMHK Ha ypOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs COCTaBjeHa Ha
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHON MpPOrpaMMBbl
OCHOBHOTO 00rmiero obpasoBanumsi, npeactaBieHHbIX B ®I'OC OO0, a Takke Ha OCHOBE
dbenepanbHON pabouelt MporpaMMbl BOCITUTAHUS M C YY4ETOM KOHIICTIIIMHM IPETOIaBaHMS
ydyeOHOro mpenMera «XuMmus» B 00pa3oBaTelbHbIX —oOpranuzaiusx Poccuiickoi
Denepannm.

[Iporpamma mo xumum Aa€T MpeACTaBICHHE O LENIX, oOlIel CTpareruu OOy4eHHs,
BOCIIUTAHUS M Pa3BUTHS OOYYAIOIIUXCS CPEJCTBAMH y4E€OHOTO MpEeaMeTa, yCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJEpXKaHHe, NPeayCMaTpUBAEeT paclpeaesieHue ero Io
KJlaccaM U CTPYKTYpUPOBAHUE IO pas3zesiaM U TeMaM IPOrpaMMbl 110 XUMUU, ONpPEeseT
KOJIMYECTBEHHBIE W KAYECTBEHHBIC XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO
MOCJICIOBATEIFHOCTh M3YUYCHHSI XUMHUH C YIETOM MEKIIPEAMETHBIX U BHYTPHUITPEAMETHBIX
CBsI3€M, JIOTUKM Y4eOHOro TMpoIecca, BO3PACTHBIX OCOOCHHOCTEW O0O0ydaronmxcs,
OTIpeNIeIIET BO3MOXKHOCTH TIpEIMETa I peanm3alid TpeOOBaHWM K pe3yiabTaTam
OCBOCHHMSI OCHOBHOW 00pa3oBaTeIbHONW MporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHusi, a Takke TpeOOBaHUU K pe3ysibTaTaM OOy4YeHHs XMMHH Ha YpOBHE Iieled
W3YYCHHUS TIpeIMeTa ¥ OCHOBHBIX BHIOB YYCOHO-IIO3HABATEIBHOW JACATEIBHOCTH
00yUaromerocs Mo OCBOCHUIO y4eOHOTO COJIEPKAHUSI.

3HaHWEe XUMHH CIIY>KUT OCHOBOH 1Sl (JOPMUPOBAHUSI MUPOBO33PEHHUS 00yUaroIIerocs,
€ro TMpeJCTaBICHUNW O MaTepuajbHOM €IWHCTBE MHpPa, BaXHYIO POJb WrparoT
dbopmupyemMble XUMHUEH TIPEACTABICHUS O B3aMMOIMPEBPAIIEHUSX YHEPTUU U 00 IBOJIIOINH
BCIIECTB B TPHUPOJAE, O IMyTAX PEMICHUS TI00ATBHBIX MPOOJEM YCTOWYHUBOTO Pa3BUTHS
YEeJIOBEYECTBA — CHIPhEBOM, DPHEPreTUUECKOM, MUIIEBOM U DKOJIOTHYECKOM 0€30MacHOCTH,
po0sIeM 3paBOOXPAHECHHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET peaau3allid BO3MOXKHOCTEH IJii caMOpa3BUTHA W (HOPMHUPOBAHUS
KyJIbTYPBI TUIHOCTH, €€ 0011el U QyHKIIMOHATBHOU IPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHME MBIIUIEHHS W TBOPYECKUX CIIOCOOHOCTEHN
oOyyJaromuxcs, HABBIKOB ux CaMOCTOATEIbHOMN y4ueOHOM NEeSITeTbHOCTH,
AKCIIEPUMEHTATILHBIX M UCCJIEIOBATEILCKIUX YMEHHM, HEOOXOIUMBIX KaK B MOBCETHEBHOMN
JKU3HHM, TaK U B MPO(HECCHOHATBHON JIeATCILHOCTH;

3HAKOMHUT CO CIECHU(PUKONH HAYYHOTO MBIIMUICHHS, 3aKIaJbIBACT OCHOBBI IICJIOCTHOTO
B3TJIsila HA €IWHCTBO TIPUPOABI W YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM JTalloM B
(dbopMHpPOBaHNN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarONTUXCS;

CIIOCOOCTBYET (DOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS] K €CTECTBEHHO--HAyYHBIM
3HaHUAM, K TPHPOAE, K YEIOBEKY, BHOCHT CBOW BKJIaJl B DKOJOTHYCCKOE OOpa3oBaHUE
00yUaroIMXcs.

Jlanuble HampaBiieHUsT B OOyYCHMHM XUMHUU OO0ECHEYMBAIOTCS  CIeU(PUKOM
comepxkaHusi ydeOHOTO TpeaMeTa, KOTOPBIN SBISETCS MEAaroruvyecKd aJaanTHPOBAHHBIM
OoTpakeHneM 0a30BOM HAYKU XMMHH Ha OMPENeSIEHHOM JTarne e€ pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOI'O 00LIEr0 00pa30BaHMsl OPUEHTUPOBAH HA OCBOCHUE
00y4JaloIMMHUCSL CHUCTEMBI TMEPBOHAYATIbHBIX MOHSITHH XWMHUH, OCHOB HEOPraHUYECKOU
XUMHUU U HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX OHATHI OPraHUYECKOW XUMUU.

CrpykTypa colepkaHus NporpaMMbl IO XMMHMHM CGOPMHPOBaHa Ha OCHOBE
CHUCTEMHOTO NoJaxoJa K €€ n3yueHnro. ColepkaHue CKIIAIbIBACTCS U3 CUCTEMBI ITOHATHI O
XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MOHATHI 0 XUMUYECKON peakuuu. Ode 3Tn
CHUCTEMBI CTPYKTYPHO OPraHMW30BaHbl M0 MPUHIMITY MOCIEI0BATEILHOIO Pa3BUTHS 3HAHUI
Ha OCHOBE TEOPETHYECKUX IIPEACTABICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHH O CTPOCHUM aTOMa U XUMUYECKOH CBSA3H;

— IPEJICTAaBICHUN 00 3JEKTPOJIUTUYECKOM JUCCOLMALINY BEIIECTB B paCTBOPaXx.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU IMOIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEA0BATEIbHO OT OJHOTO YPOBHSA K JpPyromy,
BBINOJIHASA (PYHKIUU OOBSICHEHHSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOKHOCTEN
MPAKTUYECKOTO MPUMEHEHUS U TIOJIYUEHUS U3y4aeMbIX BELIECTB.

OcBoeHue mporpammbl MO0 XMMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XMMHAYECKON COCTABJISIIOIIEH HAayYHOM KapTUHBI MUpPA B JIOTMKE €€ CUCTEMHOW ITPUPOJIBI,
LIEHHOCTHOTO OTHOLIEHUS K Hay4YHOMY 3HAHHUIO MU METOJaM IO3HaHWs B Hayke. M3ydeHue
XMUMHUU TMPOUCXOJUT C MPHUBJICUECHUEM 3HAHUN U3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuid Mupy», «buonorus. 5—7 knacce» u «®dusmka. 7 Kmacey.

[Tpu n3ydeHn XMMUU MPOUCXOAUT POPMUPOBAHUE 3HAHUI OCHOB XMMHUECKOU HAYKH
KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON EATEIbHOCTH YeJIOBeKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. 3ajadya y4eOHOTO IpeaMeTa COCTOUT B
GbOpMHUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUM — BaKHEHIIMX (PaKTOB, MOHATUH, 3aKOHOB
U TEOPETUYECKUX MOJOKEHUH, JOCTYIHBIX O000OIIEHUN MHPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAYKH, B TPUOOLIEHUU K HAYYHBIM METOJAaM IO3HAHMS MPU U3YYEHHH BELIECTB U
XUMHUYECKUX peakuui, B (OpPMHUPOBAHMM M PA3BUTHUM IMO3HABATEIBHBIX YMEHUH U HX
NPUMEHEHUU B Y4YeOHO-TIO3HABATEIIbHOM U y4eOHO-MCCIEeI0BATENIbCKON JIeATENbHOCTH,
OCBOEHHH MPaBHJI 0€3011aCHOr0 OOpAaIleHMsI C BEIIECTBAMU B TOBCEAHEBHOM KU3HMU.

[Ipu M3yyeHun XMMUK Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHUs BAXKHOE 3HAUCHHE
npuoOpeN Takue LeJu, Kak:

—  (GopMHpOBaHHE  WHTEUIEKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIBHOMY MPUHATHIO PEIICHUN, CIOCOOHOMN
alalTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

— HampaBJIeHHOCTh OOYY€HHsS Ha CHCTEMATHYECKOe MpUOOIIeHHEe O0ydaroumxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABAaTEeJIbHOM  JIEATEIbHOCTH, HAyYHbIM METOJaM TMO3HaHUS,
bopMHPYIONTUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMHUH,

— o0ecreyeHue yCIoBUH, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO OOYYAIOIIMMUCS OIbITa
pa3HOOOpa3HOM JEATENbHOCTH, TO3HAHUA M CaMOIO3HAHUSA, KIIOUEBBIX HABBIKOB
(KTHOYEBBIX KOMIETEHIMI), UMEIOIMX YHUBEPCAIBHOE 3HAYEHHWE JJIA Pa3IMYHbIX BUIOB
NEeATENbHOCTH;



— dopmupoBanue 001IeH (PYHKITMOHAIBHONW U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B
TOM YHCJE YMEHUU OOBACHITH U OLICHUBAThH SIBJICHUS OKPYXAIOLIErO0 MHUpa, UCIONb3Ys
3HAHUS U OMbIT, TOJYYCHHbIE IPU U3YUEHUN XUMHH, IPUMEHATh UX MPHU PEIICHUU PpoOIemM
B [IOBCETHEBHOM KU3HU U TPYJAOBOM ACATEIBHOCTH;

— QopMupoBaHue y O0OydYalOIIMXCAd TYMAaHUCTUYECKUX OTHOIICHHWM, MOHUMaHUS
HEHHOCTH XHMHYECKUX 3HAHMM i1 BBIPAOOTKM HKOJOTHYECKH 1eeco00pa3HoOro
MOBEJICHUSI B OBITY M TPYJOBOM JEATEIBHOCTH B IEISAX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYXarouen NpUpOTHON CPEIbI;

— pa3BUTHE MOTHUBAIlMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIICUETIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIs U HAIPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUsI.

OO1iee 4MCIO 4YacoB, OTBEACHHBIX MJIs W3YYEHHUS XUMHH Ha ypPOBHE OCHOBHOTO
oO1ero oopazoBanus, coctabisgeT 136 yacos: B 8 kinacce — 68 yacoB (2 yaca B HEJIENI0), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).

COJEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XuMuM B KU3HM 4Ye€JIOBeKa. XUMHUS B CUCTEME HayK. Tena u
BemlecTBa. du3nyueckue CBOMCTBA BEMIECTB. ATrperaTHoe COCTOssHUE BeuiectTB. [loHsATHE O
MeTOJlaX Mo3HaHus B XUMUU. YncThie BenecTBa U cMmecu. CriocoObl pa3zieieHus: CMeceil.

ATOMBI U MOJICKYJIbl. XUMHYECKHUE 3JeMEHThl. CHUMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[IpocThie U ClIOKHBIE BEelIECTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass Qopmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BewiecTB. OTHocuTenbHas artomHass Macca. (OTHOcUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBas 107151 XUMUYECKOTO 3JIEMEHTA B COSTUHEHUH.

KommuecTBo BemecTtBa. Mosib. MosigpHasi Mmacca. B3anMoCBs3b KOJIMYECTBA, MAacChl U
YHuCiia CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTel mo hopmynaM XUMHUYECKUX COSTUHEHUM.

@u3NuecKUue U XUMUYECKUE SIBIICHHUS. XUMHUUYECKasl Peakius U €€ MPU3HAKU. 3aKOH
COXpPAaHEHUS MacChl BEIIECTB. XUMHUYeCKUE ypaBHeHus. Kiaccuduxanus XuMHUUECKUX
peakiuii (CoequHEHUs, pa3IOKEHUs, 3aMeIlIeHUsI, OOMeHa).

Xumuueckuiui IKcnepumenm:

3HAKOMCTBO C XUMHUUYECKOU MOCY/I0H, MpaBHJIaMH padOTHI B JabOpaTOpUu U pruéMamMu
oOparreHus ¢ J1abopaTopHbBIM 000PYIOBAHUEM, U3yUEHUE U ONMCaHne (PU3UIECKUX CBOMCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HaOMoAeHNEe hU3NUYECKUX (TUTaBJICHHUE BOCKA, TAsSHHUE
JbJa, pacTUpaHUE caxapa B CTyNKe, KUIIEHHE M KOHJCHCAlUs BOABbI) U XUMHUUYECKUX
(ropeHue cBeud, MpOKaJIMBaHHWE MEIHOM MPOBOJIOKH, B3aWMOJICHCTBUE MeJla ¢ KUCIOTOM)
SBJICHUM, HAOJIOJEHUE W ONHUCAaHWE TMPU3HAKOB MPOTEKAHUS XUMHYECKUX pPEaKIuil
(paznoxeHue caxapa, B3auMOJCHCTBUE CEPHOUM KUCIOTHI ¢ XJIOPUIOM Oapus, pas3ioKeHHUE
ruapokcuaa meau (l1) mpu HarpeBaHuu, B3aUMOJEHCTBHE JKeJie3a C PACTBOPOM COJIM MEIH
(I), m3ydyenwe crmocoOOB pa3delcHUST CMECCH: C MOMOIINBIO MarHumTta, (QUIBTPOBAHHE,
BBITIAPUBAHUE, NUCTWULAIMSA, XpoMmaTorpadus, MpOBEIECHNE OYHUCTKH TOBAPEHHON COJH,



HAOJIIOZICHUE W OIMCAaHUE PEe3yJbTAaTOB MPOBEIEHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHUsI MacChl, CO3/IaHUE MOJENIEH MOJIEKYJI (I1apOCTEPKHEBBIX ).

Baxkueiye npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JIeMEHT U IIPOCTOE BEIIECTBO.
Haxoxnenue kuciopoga B mIpupoje, (pusmyeckue M XUMHUYECKHME CBOMCTBa (peakiuu
ropenusa). Oxcunpl. Ilpumenenne kuciaopoaa. CHocoObl MOTy4YEHUS KHUCIOpPOJa B
7abopaTopud W NOPOMBIIUIEHHOCTH. KpyroBopoT kuciopona B mnpupoge. O30H —
AJITOTPOITHAS MOAU(DUKALIMS KUCIOPOIA.

TeroBolt 3PPexkT XMMUYECKON peakiMHh, TEPMOXHUMHUYECKUE YpaBHEHUS, DK30- U
SHAOTEPMUYECKHE pEeAKUUH. TOIUIMBO: Yroib U METaH. 3arps3HEHHE BO3/yXa, YCUICHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — sneMeHT M mpoctoe BemecTBo. Haxoxkzaenue Bomopoma B IIPUPOJE,
dbu3nUeckue M XUMHUYECKHUE CBOWMCTBA, MPUMEHEHHE, CHOCOoObl monydeHus. Kuciorel u
COJIH.

Monsipabiii 00bEM razoB. Pac4€Tsl M0 XUMUUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbL. Boma kxak pactBopurenb. PactBopel. Haceimennsie u
HEHACBILEHHBIE PAacTBOPBI. PacTBOpUMOCTE BemiecTB B Boje. MaccoBasi 10715 BEIIECTBA B
pactBope. XUMHUYECKHE CBOWCTBAa BOJbl. OcHOBaHMA. Poinb pacTBOpoB B IpUpOJEe U B
XKU3HU YenoBeka. KpyroBopoT Boabl B MpUpOAE. 3arps3HEHUE NMPUPOAHBIX BoA. OxpaHa u
OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranmyeckux coeguHeHuit. Oxcuapl. Knaccudukamms okCuaoB:
coyieoOpaszyromue (OCHOBHBIC, KHUCIOTHBIC, amM(pOTEpHbIE) H  HecoJaeo0pa3yrolue.
Homenknatypa oxcupoB. dusznueckue M XUMUYECKHE CBOWCTBA OKCHUIOB. llomyuenue
OKCHJIOB.

OcHoBanusi. Knaccudukaiuss ocHOBaHUMN: MIENOYM U HEPACTBOPUMBIE OCHOBAHWUSI.
Howmenknartypa ocHoBaHuil. @u3nueckre U XUMUYECKUE CBOMCTBA OCHOBaHuii. [Tomydyenue
OCHOBAHHUM.

Kucnotel. Knaccudukamus kucnor. Homenkmarypa kucinor. @Pusznueckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHocTn MetaiuioB H. H. bekeroma. Ilomyuenue
KHCJIOT.

Comu. Howmenknarypa coseil. @Dusznueckue M XHUMHUYECKHE CBOMCTBA COJIEH.
[lonyuenue comen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuiui IKcnepumenm:

KAQUECTBEHHOE OIPEICICHUE COACPKAHUS KHUCIOpOJa B BO3IAyXe, IIOJYYEHHE,
coOupanue, pacrmo3HaBaHWE W  U3YYCHUE  CBOMCTB  KHUCIOpOAa,  HAOJIOJeHUE
B3aMMOJICHCTBUSl BEILIECTB C KHUCIOPOJAOM UM YCIOBHUSI BO3HHUKHOBEHHS U MPEKPAILLCHUS
ropenus (To’kapa), O3HaKOMJICHHE C oOOpa3llaMh OKCHUJIOB M OIMCAaHWE HX CBOMCTB,
MoJIyuyeHue, coOupaHue, pacro3HaBaHWE W U3YYEHHUE CBOMCTB BOjopoja (TopeHue),
B3auMojielicTBue Bojopoda ¢ okcugom Meau  (II)  (Bo3aMoxkHO — HCHONB30BaHUE
BUJICOMATEPHAIOB), HAOIIOJeHUE 00pa3IOB BEUIECTB KOJUYECTBOM | MOJb, HCCIEIOBAaHUE
O0COOEHHOCTE PACTBOPEHHUS BEIICCTB C PA3IUYHOM PACTBOPUMOCTHIO, MPUTOTOBJICHUE
pPacTBOPOB C ONPEAECIEHHON MAacCCOBOW JOJIEA PACTBOPEHHOIO BELIECTBA, B3AMMOJICMCTBUE
BOJIbI C METAJJIaMU (HATPUEM U KaJibliieM) (BO3MOKHO MCIOJIb30BAaHUE BHUIEOMATEPHAIIOB),



UCCJIEIOBAaHNE 00pa30B HEOPraHWYECKUX BEIIECTB pPAa3IMYHBIX KJIACCOB, HAOJIOJEHUE
W3MEHEHUS OKpPacKM HHAMKATOPOB B pPACTBOpPAX KHUCIOT W IIEJIOYEH, H3YUECHHUE
B3aumozencteus okcuaa meau (1) ¢ pactBopoM CepHON KUCIOTHI, KMCIOT ¢ METaJIaMH,
peakuuii HeWTpanu3aluu, MOJTYYEHHE HEPACTBOPUMBIX OCHOBAHMWM, BBITECHEHHE OJHOTO
MeTajlla JAPYTMM U3 pacTBOpa COJIM, PEUIEHUWE SKCIEPUMEHTAJbHBIX 3aJad IO TEME
«Baxuelmme K1acchl HEOPTaHUYECKUX COETUHEHUI.

IHepuoanueckuii 3akoH u Ilepuoanyeckass cucreMa XMMHUYECKHUX 3j1eMeHTOB /I
HN. MengeneeBa. Crpoenne aroMoB. XuMHUYeckasi CBsi3b. OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUH

[lepBble MOMBITKH KIACCU(PUKALUU XUMHUYECKUX 3JIeMEHTOB. [loHsTHE O rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHBIE U IEJIOYHO3EMENIbHBIE METaJUIbl, TaJIOr€Hbl, HHEPTHHIC
rasbl). DJIEMEHTBI, KOTOPbIE 00Pa3yIOT aM()OTEPHBIE OKCUJIBI U TUAPOKCHUJIBI.

Ilepuonnueckuit 3akoH. llepmommueckas cucrema xumuueckux syemeHtoB I, .
MenneneeBa. Koporkonepruoanas u juymmHHONepuoanast ¢popmsl [lepuoanueckoid cucTeMbl
xumuyeckux snemeHtoB . M. MenneneeBa. Ilepuonbl m rpynmnbl. OU3NYECKUN CMBICIT
MOPSIKOBOIO HOMEPA, HOMEPOB NEPUOJA U TPYMIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX saep. M3orombel. OnekTpossl. CTpoeHHE
AJIIEKTPOHHBIX 000J04eK aTOMOB TepBbIX 20 XUMHUYECKUX 5JeMeHTOB I[lepuonnyeckoi
cuctemsl /. 1. Menneneesa. XapakTepucTuka XUMHUYECKOTO JIEMEHTA I10 €TI0 MOJIOKEHUIO
B [lepuomnueckont cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH  HM3MEHEHHS  paguyca aTOMOB  XHMHUYECKHX  JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U NEPUOLAM.

3nauenue Ilepuogmueckoro 3akoHa u Ilepuoguyeckol CHCTEMBI XUMHUYECKHX
AJIEMEHTOB ISl pa3BUTHUS HayKu U npakTuku. [[. 1. MenneneeB — yu€HbIi U rpa)KJaHuH.

Xumuyeckass  cBs3b.  KoBaneHTHass — (mojsipHass W HEMOJIApHAsl)  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipouecch
OKHCJICHHS] M BOCCTAHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB BEIIECTB METAJJIOB U HEMETAJIJIOB, B3AaUMO/ICHCTBUE THIPOKCHIA
IUHKA C pPacTBOpaMU KHUCJIOT M IIEJIOYEH, MNPOBEACHHE ONBITOB, HILUIFOCTPUPYIOIIUX
MIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLM (FOpEeHHE, PEaKIMu Pa3I0KEeHHUS,
COCJIUHECHUSA).

Mescnpeomemmuoie ceazu

Peanuzanus MeEXNpEeIMETHBIX CBSI3€M TIpM H3Y4YEHUH XHMUA B 8§ KJacce
OCYIIECTBIISIETCS Yepe3 UCIIOIh30BaHNE KaK OOIIMX €CTECTBEHHO--HAYUHBIX TIOHSTHH, TaK U
MOHSATUH, SBIIIOIINXCS CUCTEMHBIMU JUISI OTIACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O
MKJIA.

OOmue ecTecTBEHHO--HAyUHbIC MOHATHS: HAY4YHBIM (pakT, TUIOTE3a, TEOPHUS, 3aKOH,
aHajgu3, CHUHTE3, Kiaccudpukanus, MNEePUOJAUYHOCTh, HAONIOJEHUE, DKCIEPHUMEHT,
MO/JIEIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

@dusuKa: Marepusi, aToOM, 3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHWJ, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, AIEKTPUUECKUIN 3apsijl, BEIECTBO, TEJI0, 00BbEM, arperaTHoe



COCTOSIHME BELIECTBA, ra3, (U3MUECKUE BEJIWYMHBI, EIUHUIIBI H3MEpPEHUs, KOCMOC,
IJIaHeTHl, 3BE€31b1, CoHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE MOPOJABI, IOJE3HBIC
MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHL.

9 KUIIACC

BemecTBo M XMMHUYecKasi peaKkius

Ilepuonnueckuit 3akoH. llepuomuueckas cucrema xumuueckux syemeHtoB /I, .
MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOWCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPHUOJOB, Kaaus, KadblUsid U UX COCOUHECHHN B COOTBETCTBUHU C
MTOJIOKEHHUEM DJIEMEHTOB B [lepnoanueckoi cucTeMe U CTPOCHUEM X aTOMOB.

CrtpoeHue BemiecTBa: BHJbl XUMHYECKOM CBSI3U. THIBI KPUCTAUIMUECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U BHJIA XUMHUYECKOMN
CBSI3H.

Knaccuduxanuys 1 HOMEHKIIaTypa HEOPTraHUYECKUX BEIIECTB. XMMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3IM4HbIM  KJaccaM HEOPraHWYECKUX COCIAMHEHUH,
TEHETUYECKas CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX pPEAKIUN MO Ppa3IUYHBIM TMpuU3HaKaMm ([0 YHUCIy H
COCTaBy YYacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3(h(eKTy, MO0 H3MEHEHHUIO
CTENECHEN OKHUCICHUSI XHUMHUYECKHUX DJEMEHTOB, IO OOpaTUMOCTH, II0 YYacTHUIO
KaTaiu3aropa). JK30- U SHJA0TEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTue o ckopocTu XxuMuIeckoit peakiuu. [lonstre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUUYECKUX peakuusx. [IoHATHE O TOMOT€HHBIX M TeTepOreHHbIX peakiusax. [loHstue o
katanu3e. lloHsiTHe O XuMHUecKOM paBHOBecHH. DaKTOpbI, BIHSIONINE HAa CKOPOCTh
XAMHUYECKON PEAKIIMU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTEINIBHBIE PEAKIMU, AJIEKTPOHHBIN OajlaHC OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHOMN peakuu. CocraBienue YpaBHEHUM OKHCIIUTEIBHO- -
BOCCTAaHOBUTEIHHBIX PEAKIIUN C UCTIOJIB30BAaHMEM METO/1a AIEKTPOHHOTO OasiaHca.

Teopus BIEKTPOJUTHYECKON JUCCOLMALMHU. JIEKTPOJIUTBI M HEIJIEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M JUCCOLMAIINY BEIIECTB C PA3IMYHBIMU BUIAMU XUMUYECKOM
cBa3u. Crenenp qucconuan. CUiabHbIE U CIa0bIe AIEKTPOIUTHI.

Peakiun nonHoro oomMeHa. Y cnoBusi MPOTEKaHUs PEaKluii MOHHOTO 0OMEHA, TIOJTHBIC
U COKpall€HHbIE MOHHBIE ypaBHEHUs peakiuidl. CBOIICTBA KUCIOT, OCHOBAHUI M COJIEH B
CBETE MPEJCTABICHUN 00 AIEKTPOJMTUYECKON Auccoruanyu. KauecTBeHHbIe peakiny Ha
YOHBL. [ToHsATHE O TUAPOIU3E COJIEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJIETISIMU KPUCTAINTMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB M HEMETAIOB (TpaduTa W anmasa), CIOXKHBIX BEIIECTB (XJIOpUia HATpHs),
MCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIUM OT BO3JICUCTBHS Pa3IUUHBIX
(dbakTOpOB, UCCIEJOBAHUE HJICKTPOMPOBOJHOCTH  PACTBOPOB  BEIIECTB, Mpoliecca
JUCCOLUAIINY KHUCIIOT, IIeJ0o4Yeld U cojiel (BO3MOXKHO MCIOJIb30BAaHHE BUJIEO MATEpPUAJIOB),
MIPOBEICHHUE OIBITOB, WILTIOCTPUPYIOIINX MPU3HAKUA MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa
(oOpa3oBaHue ocajka, BbIJEICHUE ra3a, 00pa30BaHUE BOJIbI), ONBITOB, WILTIOCTPUPYIOIIUX
IPUMEPHl OKUCIUTETbHO-BOCCTAHOBUTENIBHBIX PEaKlMil (TOpeHHe, peakluud pa3ioxKEeHUs,



COEIMHEHMSI), PACIIO3HABAHUE HEOPTraHWYECKUX BEIIECTB C IOMOIIBIO KaueCTBEHHBIX
pEaKIMii Ha MOHBI, PELICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTa/ibl U X cOeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
creneHu okucienus. CtpoeHne U (u3MUecKre CBOMCTBA MPOCTHIX BELIECTB — TaJIOTCHOB.
XHWMHUYECKHE CBOICTBA HA MPUMEPE XJIOpA (B3aUMOJEHCTBUE C METAIJIAMU, HEMETAJIAMH,
niesioyamu). XaopoBoaopona. ConsiHas KUCIOTa, XMUMHYECKHUE CBOWMCTBA, IOJIYYEHUE,
npuMeHeHue. JleiicTBue XJjopa W XJOPOBOJAOPOJAa Ha OPraHW3M dYejoBeKa. BakHeiimne
XJIOPUBI U KX HAXOXKICHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbBIC CTeTeHN OKuciaeHus. CTpoeHue U (PU3NIECKHe CBOMCTBA MPOCTHIX BEIIESCTB —
KHUCTIOPOJIa M CEpbl. AJUIOTPOMHBIE MOAU(PUKALMU KHUCIOpOAa U Cephl. XUMHUECKHE
cBoiicTBa cepbl. CepoBOAOPOJ, CTPOCHHE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA. OKCUIbI
ceppl KaK TMpEeACTaBUTEIM KHUCJIOTHBIX OKcUJoB. CepHas KHUCIOTa, (QU3NYECKHE U
XUMUYECKHE CBOMCTBa (0OILIME KaK MpPEICTAaBUTENA Kiacca KUCIOT M cHeuupuyeckue).
XHWMHUYECKHE PEAKIUH, JIEKAIIME B OCHOBE MPOMBILIIEHHOTO COCc00a MOJy4YeHHsI CEpHON
KUCIOTHI. [IpumeHenune cepHoil KUciaoThl. CONMM CEPHOM KUCIOTHI, KAYECTBEHHAsI peaKIus
Ha cynbdar-uon. HaxoxaeHue ceppl M €€ COEIUHEHUH B MpUpoje. XUMUYECKOE
3arpsi3HEHHUE OKPYKAIOUIEH Cpellbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HECHUE
BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAIECHHUS.

OOmast xapakTepucThKa 351eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEpHbIE CTEMEHU OKUCICHUS. A30T, paclpoOCTpaHEHHE B Mpupoje, (GU3NYECKue u
XxuMudeckue cBoiicTBa. KpyroBopor azora B mnpupoae. AMMHUAK, €ro (Gu3MUECKHe u
XUMUYECKHME CBOWCTBA, TMoyydyeHue u npumeHeHue. Conu aMMOHUS, UX (UBHYECKUE U
XUMHUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas! peakiis Ha MOHbI aMMOHUs. A30THas
KHCJIOTa, €€ MojyyeHue, PU3nyeckrue 1 XMMUYECKHe CBOMCTBA (00IIMe KaK MpeCTaBUTENsS
Kjacca KACIOT u crnenuduueckue). Mcmonb3oBaHue HUTPATOB W COJIEH aMMOHHUSI B
KaueCTBE MMHEPAJIbHBIX yHOOpeHMi. XUMHYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpeabl
COEIMHEHMSIMU a30Ta (KUCIOTHBIE AOXKIH, 3arpsi3HEHUE BO3/yXa, MOYBBI U BOJOEMOB).
®docdop, amnorponnsie Moaupukauu Gocdopa, puznyeckue U XMMUYECKUE CBOMCTBA.
Oxkcun dochopa (V) u docdhopnas kuciora, PuU3MUECKUE U XHUMHUYECKHE CBOMWCTBA,
nosryaerue. Mcmons3oBanne GocdartoB B KauecTBE MUHEPAIBHBIX YI00OpEHUH.

O6mast xapakrepuctuka 3neMeHTOB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTEepHbIE  CTEMEHM  OKUCIEHUA.  YTIIIepoJA,  aJUIOTPOINHbIE  MOAM(PHUKALINH,
pacmpocTpaHeHue B Mpupone, (GU3MYECKME U XUMHYECKHME CBOMCTBa. AjncopOuus.
KpyroBopot yrinepona B mpupoae. Okcunbl yriaepoga, MX (U3MUECKHe U XUMHUYECKUE
CBOWCTBA, JEHUCTBUE HA >KUBBIC OPraHWU3MbI, MOJYYEHHUE U MPUMEHEHHUE. DKOJIOTUYECKUE
npoOiemMbl, CBsi3aHHbIE ¢ OoKkcugom yriaepona (IV), rumoresa rinobGanbHOrO MOTETICHUS
KJIUMaTa, TapHUKOBBIM »ddekr. YrompHas kucioTta U €€ coild, UX (PUIHUECKHUE W
XUMHUYECKUE CBOMCTBA, MOJydyeHUE U NMpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Vcnonb3oBanue kapOOHATOB B OBITY, MEIWIIMHE, MPOMBIILIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauasnibHble TOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEJUHEHUSIX
yraepojga (MeTaH, 3TaH, OSTWJIEH, AalleTWIEeH, 3TaHOJ, TJIMLEPUH, YKCYCHas KHUCIOTa).



[IpupoaHble UCTOYHUKH YIIIEBOJOPOJOB (yroyib, MPUPOAHBIN ra3, He(PTh), MPOAYKTHI UX
nepepaboTku (O€H3MH), UX POJib B OBITY M MpoMbIIUIEHHOCTH. [loHsATHE O OHONOrHYecKU
BAKHBIX BELIECTBAxX: JXKHMpaxX, OelKax, YIJIEeBOJAaX — M HUX pOJH B JKU3HU YEJIOBEKA.
MatepuaibHOE €AMHCTBO OPTAHUYECKUX U HEOPTaHUYECKUX COCIMHEHUM.

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOWMCTBA, MOJYyUYCHHE M TPUMEHEHHE.
Coenunenust kpemHusi B npupone. Obmue npencraBienus o6 oxcuae kpemaus (1V) u
KpeMHHUEBOW kucioTe. CHIMKaThl, MX HCHOJIb30BAHHE B OBITY, B IPOMBIIUICHHOCTH.
Bakneiiime cTpouTenbHble MaTEpUaNbl: KepaMuKa, CTEKII0, IEMEHT, OETOH, >KeJIe300€TOH.
[IpoGnembl 0€30MaCHOTO HKCIOIB30BAHUSA CTPOUTENIBHBIX MaTepuaioB B IOBCEIHEBHOMN
KU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB HEOPTraHWMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCJIOTHI,
IPOBEJICHUE KaueCTBEHHBIX pPEaKUMH Ha XJOPUI-UOHBI U HAOJIOJEHHE TPU3HAKOB HUX
IPOTEKaHUs, OMBITHI, OTpa)Karolue GU3NIECKUE U XUMUYECKUE CBOWCTBA TaJIOTEHOB U MX
COEIMHEHHI (BO3MO>KHO HCIOJIB30BAHHE BUIEOMATEPUATIOB), O3HAKOMJIEHHE C 0Opa3lamMu
XJIOpUJOB (TaJOTEHUJIOB), O3HAKOMJIEHHWE C oOOpa3liamMu cepbl M €€ COCTUHECHUSIMU
(BO3MOXHO HCHOJB30BAHUE BHJIEOMATEPHAIIOB), HAOMIOAEHUE Ipolecca OOyIJIMBaHUS
caxapa MoJ JCHCTBUEM KOHIIEHTPUPOBAHHOM CEPHOW KHUCJIOTBHI, U3YYEHHE XUMHUYECKUX
CBOICTB pa30aBJICHHON CEPHOM KUCIIOTHI, IPOBEICHNE KaYECTBEHHON peakIu Ha cyibdar-
MOH U HaOJII0JIeHHE pU3HaKa €€ MPOTEKaHus, O3HAKOMJIEHUE ¢ (PU3MUYECKUMU CBOMCTBaAMU
azora, (Gochopa W uUX coeAUHEHUN (BO3MOXXHO HCMOJb30BAHUE BHUICOMATEPUATIOR),
oOpasiamMu a30THBIX U POCcPOpPHBIX yI0OpEHUid, MOTyuYeHne, COOMpaHue, paclio3HaBaHUE U
U3Y4YEHUE CBOICTB aMMMAKa, MPOBEJICHUE KAYECTBEHHBIX PEAKUMH Ha WOH aMMOHHUS U
docar-uoH U U3yYeHHE  NPU3HAKOB  MX  NPOTEKaHUs,  B3aUMOJEHUCTBUE
KOHLEHTPUPOBAHHOM  A30THOM  KHUCJIOTBI € MeIbl0  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), M3YYEHUE MOJENEeN KPUCTAUIMYECKHX pEemETOK anMasa, rpadura,
¢dymiepeHa, O03HAKOMJIEHME C MPOLIECCOM  afcopOLMM  pPAacTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YIVIEM W  YCTPOMCTBOM MpOTHBOra3a, IOJy4YeHHE, CcoOupaHHue,
pacno3HaBaHWe M M3yYEHHE CBOMCTB YIJIEKHUCIOTO Ta3a, MPOBEIECHHE KaueCTBEHHBIX
peakuuii Ha KapOOHAT W CHJIMKAaT-MOHbl W HW3Yy4YEHUE MPU3HAKOB HX MPOTEKAHMUS,
O3HAKOMJIEHUE c MPOAYKIMEN CUJIMKATHOM IIPOMBILIJIEHHOCTH, pelieHue
HKCIIEPUMEHTAJIBHBIX 33J1a4 10 TeMe «BakHelue HeMEeTauIbl U UX COETHHEHUS.

MeTtasiibl M MX COCAUHEHUSA

OOmmasi xapakTepUCTUKa XUMHUYECKHUX D3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU HUX
nojiokeHus B llepuoamueckoin cucreme xumuueckux snemeHToB [[. M. Menneneera u
ctpoeHns aromMoB. CTpoeHHe MeTauioB. MeTramnyeckass CBsi3b W MeTajulMdecKas
KpUCTAJUIMYECKasT  pelETKa.  JJIEKTPOXMMHUYECKHA  PsiJi  HANpsOKEHUH  METaJUIOB.
dusznueckre 1 XMMHYECKHE CBOMCTBA MeTauioB. OO1ue crnocoObl MONIy4eHUs] METaJIJIOB.
[ToHsiTHE O KOPPO3UH METAIIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(cTanp, 4yTryH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTamapl: nOJNOKEHUWE B llepruoandeckorl CHUCTEME XHUMUYECKUX
anemeHToB J[. . MeHaeneeBa, CTpO€HHE UX aTOMOB, HAX0XKJI€HHE B ipupojae. Pusnueckue
U XMMHMYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUAbl U TUAPOKCHU]IBI HATPUS U
kanus. [I[ppumeHnenue menoYHbIX METAIIOB U X COSTMHEHHM.



[IlemoyHO3eMENBHBIE METAJUIBI MAarHUW U KaJbUUM: TOJIOKEeHUE B llepuogmueckon
cucreMe xuMnuueckux 3neMeHToB 1. 1. MenaeneeBa, CTpoeHME UX aTOMOB, HAX0XKIAECHUE B
npupone. dusznueckue MW XMMHUYECKHE CBOWMCTBA MArHMs W Kajnplusd. Baxueumme
COCIMHEHMS Kalblusg (OKCHA, TUIPOKCHA, coiu). JKECTKOCTh BOJBI U CIOCOOBI €€
YCTpPaHEHHUS.

Amomunnii: nonoxenue B llepuoguueckoil cucreme xumuueckux anemenTos 1. .
MenneneeBa, CTpOCHUE aTroMa, HaxoxkjAeHuUe B mnpupoje. DPu3Mdyeckre U XUMHUUYECKHUE
CBOMCTBa aTtOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCUIA U TUAPOKCH 1A aTIOMUHHUSL.

Kenezo: nonoxenune B Ilepromnueckoil cucrteMe xuMuudeckux siemeHToB . H.
MeHneneeBa, CTPOCHHE aTOMa, HAXOXKJICHUE B mnpupoae. PU3NUECKHE U XHUMHUYECKHE
cBoiicTBa xene3a. Oxcunbl, Tuapokcuasl u conu sxene3a (1) u xenesa (lll), ux cocras,
CBOMCTBA U MOJIYyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C 00pasllaMu METAJJIOB U CIUIABOB, UX (PU3MYECKHUMH CBOWCTBaMH,
V3y4CHUE pe3yJIbTATOB KOppO3uu METaJJIOB (BO3MOXKHO MCII0JIb30BAHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEN B3aMMOJICUCTBUS OKCHJA KajlbIlMsg M HATpPUS C BOAOU
(BO3MOKHO HCIIOJIB30BaHUE BHUACOMATEPHUATIOB), MCCIIEIOBAHUE CBOMCTB >KECTKOW BOJIBI,
mpoliecca TOpeHHsl Kelie3a B KUCIOpoje (BO3MOXKHO HCIIOJIb30BAHUE BHUJIEOMATEPHAIIOB),
MIPU3HAKOB MPOTEKAHUSI KaYECTBEHHBIX PEAKIMi Ha MOHBI: MarHus, KaJbIUs, aJFOMUHMS,
nuuka, xeneza () m xeneza (Il1), mequ (Il), HaOmomeHwe u omucaHue MPOLIECCOB
OKpallMBaHUsl TJIAMEHM HMOHAMHU HATpHsl, KAIUS M KalblUs (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHUATIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THUIPOKCHAA ATIOMUHUS U
TUAPOKCUA [IUHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33/1ay 10 TeMe «BaxHelilre MeTalbl
Y UX COCMHEHUSD.

XHUMHUA M OKpPY:KaoUIas cpeaa

BemecTtBa u Marepuansl B NOBCEJHEBHOW JKM3HM 4YeJoBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIECTB M XHWMHUYECKHX peakuuii B ObiTy. IlepBas momoins mpu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMUYECKOe 3arpsi3HEHUE  OKpyXKarollled cpenbl  (mpedeibHass — JOMycTUMAast
KOHLIeHTpalus BewecTs, aanee — [1JIK). Ponb XuMuu B pelieHnH 3KOJOTMYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pas3ioB MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, IOJMMEPHBIE
MaTepualbl).

Mescnpeomemmuoie ceazu

Peanmuzanusi MeEXNpeIMETHBIX CBSI3€M MNpu  HM3y4YeHUHM XUMUU B 9  Kjacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK U
MOHSATUM, SIBJIAIONIUXCS CUCTEMHBIMH JJISI OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
MKJIA.

OO0nue eCTeCTBEHHO-HAy4YHbIE MOHSATHS: Hay4dHbIA (hakT, TUMOTE3a, 3aKOH, TEOpHS,
aHajgu3, CHUHTE3, Kiaccupukanus, MNEePUOJUYHOCTb, HAONIOJEHHUE, DKCICPUMEHT,
MOJCIMPOBAHUE, W3MEPEHUE, MOJENb, SIBICHUE, NApPHUKOBBIM 3(P(HEKT, TEXHOIOTHS,
MaTepuabl.

@dusnka: Marepusi, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, HW30TOIIbI,
PaaMOaKTUBHOCTb, MOJIEKYJIA, DJICKTPUYECKHM 3apsii, TPOBOJHHUKH, MOJYIPOBOJIHUKH,



JTMBJICKTPUKU, (POTORJIEMEHT, BEIIECTBO, TEJIO0, 00BEM, arperaTHoe COCTOSHHE BEIECTBA,
ra3, pacTBOp, pPAaCTBOPHMOCTb, KpPHUCTAUIMYECKas PEmETKA, CIUIaBbl, (PH3UYCCKHE
BEJIMYMHBI, SAMHHIIBI K3MEPEHHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIAaHETHI, 3BE3/1bI, COJHIIE.
Buosnorus: ¢potocunTe3, apIxanue, onocdepa, FIKOCUCTEMa, MUHEPAIbHBIC YI00peHUs,
MHUKPOAJIEMEHTBI, MAKPOIJIEMEHTBI, TUTATCIILHBIC BEIICCTRA.
['eorpadus: armocdepa, rtumpocdepa, MUHEpaTbl, TOPHBIE TOPOMABI, IOJE3HBIC
UCKOTIaeMbIE, TOIUTHBO, BOJTHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMIHOCTHBIE pPe3ybTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO 0O0IIEro oOpa3oBaHUSI
JOCTUTAIOTCS B XOJ¢ OOydYeHUS XWMHH B CIWHCTBE YYeOHOW W BOCIHUTATEILHOU
JCSATCIIBHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHHCKUMHU COIMOKYJIbTYPHBIMH H
JTYXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH, TIPHHATHIMU B OOIISCTBE NMPaBUJIAMH U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TPOIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS M COIMAIA3AINH
00yJaroImxcs.

JIMYHOCTHBIE Pe3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM TO3UTHBHBIX I[ICHHOCTHBIX OPHCHTAIIMH M PACIIMPEHHUE OMBITA JACATCILHOCTH Ha
e OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

IICHHOCTHOTO OTHOIICHHWSI K OTCUSCTBEHHOMY KYJIbTYPHOMY, HCTOPHYCCKOMY H
HAyYHOMY HACJICIHIO, TIOHUMAHUS 3HAUYCHUS XUMHUYCCKOW HAyKH B JKU3HH COBPEMEHHOTO
o0IecTBa, CIOCOOHOCTH BJIaJICTh JIOCTOBEPHONW MH(POPMAIIUCH O TIEPEIOBBIX JOCTHKCHHIX
Y OTKPBITHSIX MUPOBOH M OTCUYECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX
00 ycTpoicTBEe MHpa U OOIIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NPEJICTaBICHUS O COLMAIbHBIX HOpPMax W IMpaBHJIaX MEXJITMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B  OOIICCTBECHHO  IOJIC3HOM,
y4eOHO-HCCIIeIOBATEIILCKON, TBOPYCCKOW M APYTUX BUIAX NEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOH COBMECTHOW JEATEIHLHOCTH NMPHU BBITOJIHCHUH YYCOHBIX, IMO3HABATEITHHBIX
3a/1a4y, BBINOJHCHHM XHMHUYCCKHUX OKCIICPUMEHTOB, CO3JaHUU YYeOHBIX IPOCKTOB,
CTpEeMJIEHHUS K B3aMMOINOHUMAHHMIO W B3aUMOIIOMOIIM B TIpoOIlecCe HDTOM y4eOHOM
JESATSIIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE TOBEIICHUE W TOCTYIKH CBOMX TOBapHINEH C
TIO3UITMHM HPABCTBEHHBIX ¥ MPABOBBIX HOPM C YUETOM OCO3HAHMS ITOCIICICTBUI TIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYCCKUE TPEJACTABICHUS O BEIIECTBE M XUMHYECKOHW peaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE OCHOBY IS
NMOHMMAHUS CYIIHOCTH HAyJYHOW KapTHHBI MHpa, TNPEIACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJBI, B3aUMOCBS3SX UYEJIOBEKa C MPUPOTHOM CPEIoH, O
PO XMMUH B TIO3HAHHUH STUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHBBI, HAMPABICHHBIE HA TOJyYE€HUE HOBBIX 3HAHUH M0 XUMUH,
HEOOXOMMBIC IS OOBSICHEHUS HAOJIIOAAeMBIX MPOIECCOB U SBIICHWH, TO3HABATEIHHOM,



UH(OPMAIMOHHOW M YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CaMOCTOSITEIbHON
paboThl C y4eOHBIMH TEKCTaMH, CIIPABOYHOW JUTEPATYPOU, JOCTYIHBIMU TEXHHUYECKUMHU
cpenctBamMu MHGOPMAIIMOHHBIX TEXHOJIOTHIA,

MHTEpeC K O0YUYEeHHIO U MO3HAHUIO, JTI0003HATEILHOCTh, TOTOBHOCTh M CITIOCOOHOCTH K
caM0OOpa30BaHUIO, MPOCKTHOM U UCCIENOBATEIbCKON JAESITENIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYUCHHS B TaJIbHEUIIIEM;

4) opmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE UEHHOCTU >KU3HHU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKU Ha 3JI0POBBIA 00pa3 >KU3HU, OCO3HAHHUE MOCIEICTBUNA W HENPUSTUE BPEIHBIX
MPUBBIUEK (YIOTPEOJICHUS aIKOT0Is1, HAPKOTUKOB, KYpPEHHUsI), HEOOXOAMMOCTH COOTIOACHUS
npaBuil 0€30MaCHOCTH TPU OOpAIICHUHN ¢ XMMHUYECKUMHU BEIIECTBAMH B OBITY M PEaTbHOMN
KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K MPaKTHUYECKOMY H3y4YeHHUI0 Tpodeccuii M Tpylda pas3IudyHOro poja,
YBAKEHUE K TPyAYy M pe3ysibTaTaMmM TPYAOBOW JAESATEIBHOCTH, B TOM YHUCJIE Ha OCHOBE
NPUMEHECHUSI TPEAMETHBIX 3HAHUM IO XUMHUH, OCO3HAHHBIM BBIOOP HWHAMBUIYATBHOMN
TPACKTOPUU MPOJIOJKEHUST 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XUMHH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, YCHEUIHOW MpodecCHOHATbHON
NESATEIbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTH aJIallTUPOBAThCS B
npodeCCUOHAIBHOU Cpeie;

6) 3K0J10rMIecKOro0 BOCIIUTAHUSI:

HKOJIOTHYECKHU IIeIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HCTOYHHKY >KHU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, MOHMMAaHHE IIEHHOCTH 3J0POBOTO U 0OE€30MacHOTO
oOpaza KU3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHHUE IIEHHOCTU COOJIIOJCHUSI MpaBUi OE30MaCHOTO
MOBEJICHUSI TIPU pabOTe C BEIIECTBAMH, a TAK)XKE B CUTYAIUSAX, YTPOXKAIOIIUX 370POBbIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MMOJTy4aeMble TIPU U3yUYCHUU XUMUH, JUISI PEIICHUs
3a/1a4, CBS3aHHBIX C OKPYXaloLIeW TMPUPOAHOW CpenoM, [ TOBBIIMICHUS YPOBHS
AKOJIOTUYECKON KYJIbTYPhI, OCO3HAHUS TJI00ATBHOTO XapaKTepa dKOJIOTHYECKUX PpoOaeM 1
MyTel UX PEeIICHUs] MOCPECTBOM METOJIOB XMMHH, SKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBATHCSI UM B IIO3HABATEILHOM, KOMMYHUKATUBHOW U COLMAIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe meTranpeaMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAYUMBbIE N7 (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOICHAYYHBbIC TOHATUA (3aKOH, TEOpHUs, MPHUHIUN, TUMOTE3a, (axT,
cucTeMa, MPOULECC, DKCIEPUMEHT U JPYroe.), KOTOPbIE MCHOJIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYEOHBIX MpeAMEeTaX W TO3BOJSIIOT HAa OCHOBE 3HAHWM W3 JTHUX MPEIMETOB
dbopmMupoBaTh MPEACTaBICHUE O IEJIOCTHONW HAyYHOW KAapTUHE MUPA, U YHUBEPCAIbHBIC
y4ueOHbIe JeMCTBUS (TMO3HABaTEIbHbIE, KOMMYHHMKATUBHBIE, PETYJISTUBHBIE), KOTOPHIC
obecreunBarOT (OPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIPHOMY IUJIAHUPOBAHHUIO U
OCYIIECTBICHUIO YI€OHOM JESITEIIbHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:



YMEHHSI HMCIHOJIb30BATh IMPUEMBI JIOTHUYECKOTO MBINUIEHUS IPU OCBOEHUU 3HAHUMU:
pacKpbIBaTh CMBICI XUMHUYECKUX MOHATUN (BBIAEIATH WX XapaKTEpHbIE NPU3HAKH,
yCTaHaBJIMBAaTh B3aWMOCBSI3b C JAPYTMMH TOHSATHSIMHU), HCIIOJNb30BaTh IOHATHA IS
OOBACHEHHS] OTHIENbHBIX (PAKTOB M SIBIICHWH, BBHIOUPATh OCHOBAHMS W KPUTEPUHU IS
KJ1accu(UKAIMK XMMUYECKUX BEIIECTB M XUMHUECKUX PEAKIINi, yCTaHABIUBATh IPUYMHHO-
CJIEJICTBEHHBIC CBA3M MEXIy OOBEKTaMHU H3YYECHHs, CTPOUTH JIOTHUECKHUE PACCYKICHUS
(MHIYKTUBHbBIC, JEAYKTHUBHBIE, [10 aHAJIOTHH ), JIE1aTh BBIBOJbI U 3aKIIOYEHUS;

yMEHUE TPUMEHATb B  IMIpollecce TO3HAHUSA MOHATUS  (MpEeaIMETHhIE U
MeTaIpe/IMETHbIEC), CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, UCIOJIb3yeMble B XHMHUHU,
npeo0pa3oBbIBaTh IMIUPOKO MPUMEHSEMbIE B XUMHUU MOJICNIbHbIC MPEACTABICHUS —
XUMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTa), XUMUYecKass popMysia U ypaBHEHHUE XUMUYECKOU
peaKuu — MpH pEeHICHHH y4eOHO-TIO3HABATENbHBIX 3a/lad, ¢ Y4ETOM 3THX MOJIEIbHBIX
IIPEICTABICHUNA BBIBIATH W XapaKTEPU30BATH CYIIECTBEHHBIC NPU3HAKA H3Yy4aeMbIX
O0OBEKTOB — XHUMHUYECKHUX BEIIECTB M XMMHMUYECKHUX PpEaKIMH, BBIABIATH OOIIME
3aKOHOMEPHOCTH, TPUYUHHO-CJIEJCTBEHHbIE CBA3M M NPOTUBOPEYHS] B HU3YYAEMBIX
IPOLIECCAX U SIBJICHUSX.

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

YMEHUE UCIIOIB30BATh ITOCTABIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS, a
TaKk)K€ B KayecTBE OCHOBBI JJii (POPMUPOBAHMS THUIOTE3bl MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJECHUN;

NpUOOPETEHUE ONBITA MO MJIAHUPOBAHUIO, OPTAHU3ALMHU U MTPOBEJACHHUIO YUEHUUECKUX
HKCIIEPUMEHTOB, yMEHHE HaOMoJaTh 3a  XOJOM  IHpolecca, CaMOCTOSTEIbHO
IPOrHO3UPOBATh €r0 Pe3yJbTaT, (OpMYyJINPOBaTh OOOOIIEHNS M BBIBOJIBI IO pe3ysbTaTaM
IPOBEJIEHHOIO OMbITA, UCCIIET0BAaHUS, COCTABIATh OTUET O MPOJICIAHHOM padoTe.

Pabora ¢ undpopmanmeii:

yMEHUE BBIOMpaTh, aHAIM3UPOBATh U HMHTEPIPETHPOBATH MH(POPMALUIO PA3TUUHBIX
BUJIOB M ()OPM IpEICTaBICHUS, OIYyYaeMyI0 U3 Pa3HbIX HCTOUYHUKOB (HAyYHO-TOMYJIsipHast
JaUTepaTypa XUMHYECKOIO COJEpKaHus, CIpaBouyHble mocobOus, pecypcbl WHTepHera),
KPUTHUYECKU OLIEHUBATH MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(DOPMAIHIO;

YMEHUE TMPUMEHSTh pPa3JU4yHble METOJAbl W 3ampochl MPU TMOUCKE U OTOOpe
uH(pOpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJI BBINOJHEHUS y4E€OHBIX U
MO3HABATEJIbHBIX 3aJlad  OMNpeNeiEHHOr0 Tula, MPUOOpPEeTeHHe OmbiTa B  00JACTH
UCIOJIb30BaHUsl NH()OPMALMOHHO-KOMMYHHUKATUBHBIX TE€XHOJIOTHM, OBJaJ€HNE KYJIbTYpOu
AKTUBHOTO MCIIOJb30BAHUS PA3JIMYHBIX IMOUCKOBBIX CHCTEM, CAMOCTOSITEIBHO BBIOMPATH
ONTUMAaNIbHYIO (OpMY MpEACTaBICHUS UH(POPMALIMK U WILTIOCTPUPOBATH PEIlIaeMble 3a/1a4u
HECJIOKHBIMHU CXeMaMH, TuarpaMmmamu, IpyrumMu popmamu rpaduky 1 uX KOMOUHAIIMSIMU;

YMEHHE HCIIOJIb30BaTh U aHAJIM3UPOBAThH B Ipoliecce YUYEOHON U MCCIIe0BAaTEIbCKOM
NESTENIbHOCTH WH(OPMALMI0O O BIMSHUM MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3siicTBa U
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEN MPUPOJHOM CPEBI.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHHUS 33JaBaThb BOMNPOCHI (B XOA€ auasiora W (Wiau) AUCKYCCHUU) MO CYUIECTBY
oOcyxaaemMoil Tembl, (OPMYyTUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO BBIMOJTHEHUS
MPEIVIOKEHHON 3a1a4H;



YMEHHUSI TPEACTABIATh MOJYYEHHBIE PE3YJIbTAaThl MO3HABATEIIBHOW NESTEIBHOCTH B
YCTHBIX M TMHCHBMEHHBIX TEKCTAaX; JeJaTh MPE3CHTAIMI0 PEe3yJbTaTOB BBIMNOJHEHUS
XUMHUUYECKOTO HJKclepuMeHTa (J1abopaTOpHOrO OIMbITa, JabOpaTOpHOM pabdOThl MO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MPOEKTA);

yYMEHUSI Y4EOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MMO3HABATEIbHON
U HCCIIEOBATENbCKON IEATEIbHOCTH MPH PEHIEHUMH BO3HUKAIOIIMX MPOOJIIEM Ha OCHOBE
yaéTra OOIMMX WHTEPECOB W COTJACOBAHUS MO3WIUK (0OCYXIeHHsS, OOMEH MHEHUSMU,
«MO3TOBBIE HITYPMbI», KOOPAUHALIUS COBMECTHBIX JIEUCTBUM, ONPEAECICHUE KPUTEPUEB IO
OIICHKE KaueCTBa BBIIOJIHEHHOU pabOThI U IpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

YMEHUE  CaMOCTOSITENIbHO  ONPENENATh UEIH  JIEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISITh, KOHTPOJMPOBATH M TPU HEOOXOAUMOCTH KOPPEKTUPOBATH  CBOIO
NeSATEIbHOCTh, BBIOMpAaTh HamOosiee HPQGEKTUBHBIE CIOCOOBI pEHICHUS YYEOHBIX U
MO3HABATEIbHBIX 3a]1a4, CAMOCTOSTENIbHO COCTABIISATh WM KOPPEKTUPOBATH MPEITI0KEHHBII
QITOPUTM JEHUCTBUU MPHU BBHINOJHEHUHU 33JaHUN C YYETOM IMOJYYEHUS HOBBIX 3HAHHUUA 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKUUAX, OLEHUBATh COOTBETCTBHE MOJYYEHHOTO
pe3ynbTaTa 3asBICHHOW I€JIM, YMEHHUE HCHOJb30BATh M AHAJU3UPOBATh KOHTEKCTHI,
MpeiaraéMble B yCJIIOBUM 3a/ITaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocTtaBe mpeaMeTHBIX pe3yJbTAaTOB MO OCBOCHHMIO O0S3aTENBHOTO COJEp KAHMS,
YCTAaHOBJICHHOTO JaHHON (¢enepabHOM padoyeil ImporpaMMoid, BBIAEISIIOT: OCBOCHHbBIE
0o0yJaronuMMuCs Hay4HbIC 3HAHHS, YMEHUS M CIOCOOBI ACHCTBUM, crienuduyeckue s
MPEAMETHON 00J1acTH «XUMUSD, BUJIBI IESITEIBHOCTH MO TIOJYYEHUIO HOBOTO 3HAHMUSI, €TO
WHTEPIpETalud, TPeoOpa3oBaHUI0 W TMPUMEHEHHUIO B PA3IUYHBIX YYEOHBIX M HOBBIX
CUTYaIUsIX.

K koHIy 00yueHus B 8 Kjiacce mpeiMETHbIE PE3YJIbTATHl HA 0230BOM YPOBHE JIOJKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e pACKpBIBaTh CMBICI OCHOBHBIX XUMHYECKUX TMOHATHM: aTroM, MOJIEKYJia,
XUMUYECKUNA  BJEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAs M HEOJHOPOJHAs), BAJIEHTHOCTh, OTHOCHTENIbHAs aTOMHas H
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas
JIOJIST XUMHYECKOTO AJIEMEHTa B COCIMHEHUU, MOJSIPHBIA 00BEM, OKCHII, KUCIIOTA,
OCHOBAHHUE, COJIb, 3JIEKTPOOTPUIATEIbHOCTb, CTENEHb OKHUCIEHUS, XHUMUYECKas
peakius, Kiaccuukanus peakuil: peakiuy COCIUHEHUS, PEaKLUU Pa3JIoKeHUs,
peakuy 3aMelleHMs, peakuuu OOMEHa, 3K30- U SHIOTEPMHUUYECKHE PEaKIIHH,
TeII0BOM 3P (dEKT peakiuu, SApO aToma, SJICKTPOHHBIM CIIOW aToma, aTOMHAas
opOuTanb, paadyc aromMa, XUMHUYECKas CBs3b, TOJSIPHAsS U HEMOJSpHAS
KOBAJICHTHAsl CBSI3b, MOHHAS CBSA3b, UOH, KATUOH, aHUOH, PACTBOP, MAaccOBasi J10JIst
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUUYECKUX MOHATUN U TPUMEHSTH 3TH
MOHSATHUSI IPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

e HCIOJBh30BAaTh XMUMHUYECKYI0 CHMBOJIUKY JJISI COCTaBJICHHUS (OPMYyJ BEIIECTB M
YPaBHEHUN XUMHUYECKUX PEAKIIUN;



e ONpPENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSIX, CTEIEHb
OKHUCJICHHSI DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, MPUHAJIC)KHOCTh BEIIECTB K
ONpenenEéHHOMY KIIACcCy COEQUHEHHM 1o ¢opMysiaM, BHJ XUMHUYECKOW CBSI3U
(KOBaJICHTHAsl M HIOHHAsI) B HEOPTaHUUYECKUX COCAMHECHUSIX;

e packpbiBaTb  cMbicn  llepmommueckoro  3akonma . WM.  Menneneesa:
JIEMOHCTPUPOBATh NOHUMAHUE MEPUOIUYECKON 3aBUCUMOCTU CBOMCTB XUMUYECKHUX
AJIEMEHTOB OT MX IOJOXeHUs B llepuomnueckor cucrteme, 3aKOHOB COXPaHECHUS
Macchl BEILIECTB, IMMOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHUsS, 3aKOHA
ABorazapo;

e ONUCHIBATh U XapakTepuszoBaTh TabmuuHyro Gopmy Illeproguyeckoit cucreMbl
XUMHUUYECKUX DJIEMEHTOB: pa3iinyaTh MOHATUS «TJ1aBHas nmoArpymnmna (A-rpynmna)» u
«mmobounas moarpynna (b-rpymnma)», manble W OOJBITHE TEPHOBI, COOTHOCHTH
o0o3HaueHusi, KoTopele wuMmerorcas B Tabmuue «llepuognyeckass cucrema
xuMuueckux sneMmeHToB J[. Y. MeHneneeBay ¢ YMCIOBBIMU XapaKTEPUCTHKAMHU
CTPOCHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj siapa, oOlIee Yucio
AJIEKTPOHOB U PaCHPEACICHUE UX MO JIEKTPOHHBIM CIIOSIM);

e KJacCUPUIMPOBATH XMUMHUYECKHE DJEMEHTHI, HEOPraHWYECKHUE  BEIIECTBA,
XUMUYECKUE PEaKuu (110 YUCIIy U COCTaBY YYAaCTBYIOIIMX B pEaKIMU BEUIECTB, 1O
TersioBoMy b dexTy);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XMMHUUYECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIACCOB, TMOJTBEPKIAsd ONHCAHWE NPUMEPAMU MOJICKYJISIPHBIX YpPaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI;

e MPOTHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTABA,
BO3MO>XHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPAILLCHUN B Pa3JIUYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJIAPHYKO MAaCChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa Mo (opMyjie COEIUHEHHS, MAacCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, NMPOBOJAUTH PACUETHI MO YPABHEHUIO XMMHUYECKOU
peakuuu;

e TPUMEHSATH OCHOBHBIEC OTIEPALIUM MBICIUTEIIBHON IEATEILHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0000IIeHUE, CHUCTeMaTH3alNio, KJIacCU(UKAIUIO, BBISBICHHE
NPUYUHHO--CJICICTBEHHBIX CBSI3¢M — ISl HW3YYEHHUS CBOMCTB BEIHIECTB U
XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METOJIbI MO3HAHUS — HaOIO/ICHUE,
U3MEPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT (PEAJIbHBIN U MBICIICHHBIN );

e CIEAOBaTh MpPaBWJIAM [OJb30BAHUS XUMHUYECKOM TOCYIOM M Ja0OpaTOPHBIM
o0opyioBaHUEM, a TaK)Ke MpaBuiaM oOpalleHus ¢ BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSIMA TIO  BBITIOJTHEHUIO J1a0OpPaTOPHBIX XMMHYECKUX OIBITOB TIO
MOJIYYCHUIO U COOMpPaHHWIO Ta3000pa3HBIX BEIIECTB (BOAOpOAA W KHCIOPOJA),
IPUTOTOBJICHUIO PACTBOPOB C ONPEAECIEHHOM MAaCCOBOW J0JIEM pPacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh U  MPOBOAUTH XHUMHYECKUE IKCICPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IEI0YEH U KUCIIOT C MTOMOIIBI0 MHANKATOPOB (JTaKMYC,
benondranent, METHIOPAHXK U JPyTHE).

K xoHIy 00yueHus B 9 Kjacce mpeAMETHBIC PE3YIHTaThl HA 0230BOM YPOBHE JIOJKHBI

oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:



PACKpBIBAaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJa, HWOH, KAaTHOH, AaHWOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BAJICHTHOCTb,  JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas
peakuus, XMMHUYECKas CBsI3b, TEIUIOBON 3PPEKT peakluu, MOJIb, MOJIIPHBINA 00BEM,
pacTBOp, DJEKTPOJIUTBHI, HEAIEKTPOJIUTHI, 3JICKTPOJUTHUYECKAs JIACCOLMALNA,
peaKuu MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe paBHOBECHE, OOpaTUMBbIC U
HEoOpaTUMBbIe peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE peakuuu,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJICHHUE, aJUIOTPOIIHNS,
aMm(pOTEepHOCTh, XUMHUYECKas CBs3b (KOBaJE€HTHAs, MOHHAs, MeETajuIn4yecKas),
KpUCTaJUIMUECKasi peui€TKa, KOppo3us METalIOB, CIUIABBI, CKOPOCTh XMMHUYECKOU
peakiuu, npeaenbHo nonyctuMas konuentpanuns 11K BemecTsa;
WJUTKOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHWUYECKUX IMOHATUN U IPUMEHSTH 3TH
MIOHATHUSA IIPU ONMCAHNUHU BEIIECTB U UX NPEBPALLECHU;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY ISl COCTaBJIEHUS (OPMYJ BEILECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENENATh BAJECHTHOCTh W CTEIEHb OKHUCIEHHUS XHMHYECKHX OJJIEMEHTOB B
COCIMHEHUAX PA3IUYHOIO COCTABA, MPUHAICKHOCTD BEIIECTB K ONPENECIEHHOMY
KJIaCCy COEeIMHEHUH 1o (popmyrnam, BUJI XUMUUECKON CBA3M (KOBaJIEHTHAsI, HIOHHAs,
MeTaJIJIMYecKasl) B HEOPraHMYECKUX COCAMHEHUSX, 3apsA] MOHA MO0 XUMHUYECKOU
bopmyre, xapakTep Cpelbl B BOAHBIX PAaCTBOpPAX HEOPraHMYECKUX COEIUHEHHI,
THI KPUCTAJUIMYECKON PEMIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci  Ilepuommueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro TMOHMMAaHUE: OMUCHIBATh M XapaKTEpHU30BATh TAOINYHYIO
¢dopmy Ilepuonuyeckoil CUCTEMBbl XMMHMUYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATHUS
«rnaBHas noAarpynna (A-rpynna)» u «mnobounasa noarpynna (b-rpynma)», mansie u
OoJbpIIME  MEpUOAbl, COOTHOCUTh OOO3HA4YEHUs, KOTOpblE HMMEITCA B
NEPUOANYECKON Tabnuile, C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHMSI aTOMOB
XUMHUYECKHUX JJIEMEHTOB (COCTaB M 3aps] sapa, OO0IIee YHCIO B3JIEKTPOHOB U
pacrpeiesieHue UX IO JIEKTPOHHBIM CJI0SIM), OOBACHITH 00IIIHE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOVCTB JJIEMEHTOB M MX COEAUHEHUU B IpeAenax MaJIbIX MEPUOJOB U
IJIABHBIX MOATPYI C YYETOM CTPOECHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh  XUMUYECKHUE  DJIEMEHThl, HEOpPraHMYeCKHe  BELIECTBa,
XUMHUYECKHE PEaKIUH (110 YHCIIy U COCTaBY y4acTBYIOIIMX B PEAaKLUH BEIIECTB, IO
TEeIIOBOMY d3(P(dEeKTy, MO0 MU3MEHEHUIO CTETNeHEH OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME M CHEHU(PUUECKHE XUMUYECKUE CBOMCTBa
OPOCTBIX W CIIOXKHBIX  BEIIECTB, NOATBEP)KIAs ONHWCAHWE IpUMEpPamMHu
MOJIEKYJIIPHBIX Y MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIN;
COCTaBJISITb YPABHEHHMS DJICKTPOJUTHYECKON IHCCOLMALMU KHCIOT, ILIEJIOYEN H
COJIEH, MOJIHBIE U COKPAILIEHHbIE YPABHEHUS PEAKIMii HOHHOTO OOMEHa, ypaBHEHUS
peaKkiui, MNOATBEPKIAIOIIMX CYLIECTBOBAHWE TI'€HETUYECKOW CBS3M MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

PAaCKpBIBaTh CYIIHOCTb OKMCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA ITOCPEICTBOM
COCTaBJICHUSI 2JIEKTPOHHOTO OalaHca ITUX PEaKLUii;



IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
POTEKaHUSI XMMUYECKUX MMPEBPAILCHUI B Pa3IMYHbIX YCIOBHSIX;

BBIYHCIIATH OTHOCHUTEIBHYIO MOJEKYJSIPHYIO W MOJSPHYKO MAacChl BEIIECTB,
MacCOBYIO JOJIF0 XMMHYECKOIO 3JIEMEHTa NO (hopMyse COEAMHEHHUs, MacCOBYIO
JIOJIF0 BEILECTBA B PAaCTBOPE, MPOBOAUTH PAcUEThl 10 YPAaBHEHUIO XUMHUYECKOH
peakuuu;

coONMI0aTh MpaBWJIa MOJb30BAHUS XUMHUYECKOM TMOCYylIOM H J1ab0paTOpHBIM
00Opyl0BaHUEM, a TAK)KE IpaBUiia OOpAIICHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUMUSMU 10 BBIIOJIHEHUIO J1a0OpAaTOPHBIX XUMHUYECKUX OIBITOB IIO
HOJIyYEHHUIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIJIEKHCIIOTO rasa);
IPOBOJUTh PpPEAKUUH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IM4HbIX
BEILECTB: PACO3HABATh OMNBITHBIM MyTEM XJIOPUA-, OpOMUA-, HOIUI-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THAPOKCUA-UOHBI, KATHOHbl AMMOHHUS M HOHBI
U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIIME B BOJHBIX PacTBOpax HEOPTraHUYECKUX
BELIECTB;

NPUMEHATH OCHOBHBIE OIE€PAIIUU MBICIIUTEIBHOMN JAESITEIIbHOCTU — aHAJIU3 U CHHTE3,
CpaBHEHUE, 0000IEHHE, CUCTEMATU3ALMIO, BBIABICHHE MPUYMHHO-CIIEICTBEHHBIX
CBSA3E€H — JUISI U3Y4YEHUSI CBOWCTB BEUIECTB U XMMHUYECKUX PEAKIUM, ECTECTBEHHO-
Hay4yHbl€ METOJbl TIO3HAHMS — HaONIOJEHUE, HM3MEpPEHHe, MOJEIUPOBaHUE,
HKCIIEPUMEHT (PEAJIbHBII U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KosaunyecTBOo 4acoB
Ne dyeKkTpoHHbIE (LM (POBbLIE)

HaunmenoBanmue pPa3ae/ioB U TEM INIPOrpaMmMmbl KOHTpOHbHL]e HpaKanecKHe
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl

padoTshI padoTshI

Pa3znen 1. HepBOHa‘laJILHLIe XUMHUYECCKHUC ITIOHATHUSHA

11 XuMusi — BaKHas 00JIaCTh €CTECTBO3ZHAHUS U 5 0 2 bubnnorexa [{OK
' MPAKTUYECKOU JIESITEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
Bubmunorexa IHOK
1.2 BemecTBa u XUMHUECKHE pEeaKITUU 15 1 0 nbmmorexa I

https://m.edsoo.ru/7f41837¢c

Hroro mo pazmeny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellleCTB

2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 0 1 ﬁg&?ﬁﬁ:ﬁ,gﬁﬁf 11837c

2.2 Bonopoa.llonsatue o kucinorax u consx 8 0 1 ]SSI?SHE;T:;(;?:aﬁ £41837c

2.3 Bopa. PactBopsr. [TonsiTHE 00 OCHOBaHHSAX 5 1 1 ]SSI?SHE;T:;(;?:aﬁ £41837¢

2.4 OcHOBHBIE KJIacChl HEOPTAaHUYECKUX COEAMHEHUN 11 1 1 E::S;;ZT:;Z?S}; £41837¢
Hroro mo pazueny 30

Pasznea 3. [lepuoauueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1eMeHToB /. U. Menpgesieea. CtpoeHue aroMoB. XUMH4YeCKAast
cBsI3b. OKHUC/INTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUA

ITepuoanueckuii 3akoH u [lepronnueckas cucrteMa
bubnunorexa LIOK

3.1 XUMHYECKHX deMeHToB J]. 1. Mennaene-eBa. 7 0 0 httns://m.edsoo.ru/7f41837¢

Crpoenue atoma

39 Xumuueckas cBsizb. OKHCIUTEIBHO- 8 1 0 bubmuoreka [IOK
' BOCCTAHOBHUTEIBHBIE PEAKIIUH https://m.eds00.ru/7f41837c¢
Hroro no pazgeny 15 bubmorexa OK

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

PesepBHOe Bpems 3 1 0 https://m.eds00.ru/7f41837¢c

but6mmoreka [IOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 6


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

9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne (uudpossbie)
HaumMeHoBaHue pa3ejioB H TeM IPOrpaMMbl KoHTpobH IIpakTnuyeckune
n/n Bcero o0pa3oBaTte/ibHbIE
ble padoThbI padoThI
pecypcsbl
Pa3ned 1. BemecTBo U XuMH4YecKHe peakiun
[ToBTOpEHME 1 yriTyOJIeHHE 3HAHUH OCHOBHBIX Pa3feiioB Kypca 8 bubnmnoreka HOK
11 5 1 0
KJjlacca https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
1.2 i 4 0 0
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEaKIIHii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKas JUccoruaus. XUMUUECKUE PEaKIHH B 3 1 1 Bbu6moteka [JOK
' pacTBopax https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Pa3pen 2. HemeTa/sibl M HX COeTUHEHU ST
91 OO61as xapakTepuCTHKa XUMUYECKUX 51eMeHTOB V|| A-Tpymmsbl. 4 0 1 bubmmnoreka HOK
' Tanorens https://m.edsoo.ru/7f41a636
99 OO011ast XapakTepUCTHKA XUMHUYECKUX 3JIeMEHTOB VIA-rpynmsl. 5 0 0 bubmuoreka [IOK
' Cepa u €€ coeuHEHNs https://m.eds00.ru/7f41a636
OO11ast XapaKTepUCTHKA XUMHUECKUX AJIEMEHTOB V A-TpYIIIBL. bubmmnorexka HOK
2.3 7 0 1
A3ot, dpochop u ux coenMHEHUs https://m.edsoo.ru/7f41a636
94 OO0m1as xapakTepucTUKa XUMHUECKUX 3J1eMeHTOB |V A-Tpynmsl. 3 1 5 bubnmnorexa [JOK
' VYrnepoa v KpEMHUHN U UX COEANHEHUS https://m.edsoo.ru/7f41a636
Hroro no pasneny 25
Paszpnen 3. Metauuibl U MX COEAUHEHHS
bubnunorexa LIOK
A i 4
3 Obuye coficTea MeTanIOB 0 0 https://m.edsoo.ru/7f41a636
3.2 Baxkueiiire MeTaibl U UX COSIUHEHUS 16 1 2 bubmorexa LHOK

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 mo pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4E€JIOBEKA 3 bubnnorexa LHOK
' = p https://m.edso00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68



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

INOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbIE
Ne Tema ypoka Kourpo  IIpakrtnu [lara uugpoBbIe
n/n Bcero JILHBIE ecKue H3yYCHUSA 05pa3OBaTeJIbHLIe
pab6oTbl  padoTHI pecypcbl
1 [Ipenmer xumuun. Ponp xuMuu B xKU3HU YyenoBeka. Tena u 1 0 0 bu6mmoreka [IOK
BELIECTBA 04.09.2023  https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 HomsTie o METORAX MOSHAHIS B XHMIH 1 0 0 06.09.2023  https://m.edsoo.ru/ff0d227e
3 [Ipaktuueckas padora Ne 1 «IIpaBuiia paboThl B 1abopaTOpuu 1 0 1 bubnuorexa [JOK
U IpuéMbl oOpareHus ¢ 1a00paToOpHBIM 000PYIOBAaHHEM) 11.09.2023  https://m.edsoo.ru/ff0d23dc
. bubmuoreka [JOK
4 Uwucrele BemecTBa U cMecr. CIocoObI pa3iesieHus: CMecei 1 0 0 13.00.2023  https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabora Ne 2 «Pa3nenenue cmeceil (Ha mpumepe 1 0 1 bubnuorexa [JOK
OUYMCTKHU TTOBapEHHOM COJIN)» 18.09.2023  https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
0 ATOMSI i MOJICKY T 1 0 0 20.09.2023 = https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKUX 1 0 0 bubnunoreka [JOK
3JIEMEHTOB 25.09.2023 @ https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 Hpoctsie m crozibe Bemectsa 1 0 0 27.09.2023  https://m.edsoo.ru/ff0d2a6c
bu6mmorexa [IOK
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 0 0 02.10.2023  https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEMIECTB. XUMUYeckas popmyia. 1 0 0 bubnmnoreka [JOK
BasieHTHOCTh aTOMOB XMMHYECKUX JIEMEHTOB 04.10.2023  https://m.edsoo.ru/ff0d2eae
11 OtHocurenbHas aroMHast Macca. OTHOCUTENBbHAS 1 0 0 bubnnoreka [JOK
MOJIEKYJIIpHas Macca 09.10.2023  https://m.edsoo.ru/ff0d323c
bu6mmoreka [IOK
12 MaccoBas 105151 XMMHUYECKOTO 3JIEMEHTa B COeIMHEHUHN 1 0 0 11.10.2023  https://m.edsoo.ru/F0d350¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

13

KonuuecTtBo BemiecTBa. Moib. Mosnsipaast Mmacca

bubmuoreka [JOK

16.10.2023  https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE ABIEHUA. XUMUYECKasl peaKus bubmmorexa [IOK
18.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yclnoBUA MPOTEKAHUS XUMHUECKUX PEaKIIMii bubmmorexa LIOK
23.10.2023 = https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChl BEILIECTB. XUMHUECKUE YPAaBHEHUS bubmmorexa [JOK
25.10.2023 = https://m.edsoo.ru/ff0d3b88
17 Boruncnenus KoiMyecTBa, MacChl BEIECTBA M0 YPAaBHEHUSIM bubnnoreka [JOK
XUMUYECKUX PEaKIui 08.11.2023 | https://m.edsoo.ru/ffod5708
18 Knaccudukanus XuMruueckux peakiuuii (CoeqnHeHHUs, bubnuorexa [JOK
pa3oKeHMS, 3aMeleHUs, 0OOMEHA) 13.11.2023  https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHblil-3HIMKIONEAUCT. O0001IEHNE U bubnuoreka [IOK
cucTeMaTu3aIus 3HaHUI 15.11.2023  https://m.edsoo.ru/ff0d40c4
20 KonTpombnas padora Nel mo Teme «BeriecTBa 1 XuMHUECKHe bubnnoreka [JOK
peaKIum 20.11.2023  https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. Cocras Bo3ayxa. Kuciaopog — bubnmoreka [IOK
3JIEMEHT M MpocToe BemecTBo. O30H 22.11.2023  https://m.edsoo.ru/ff0d448e
29 dusnyeckue 1 XUMUUECKHE CBOMCTBA KUCTOpoAa (peakinu bubnmnorexa [JOK
okucnenus, ropenue). [lonsrre 06 okcuaax 27.11.2023 @ https://m.edsoo.ru/ff0d4614
93 CnocoObI MoydeHus KUCI0po/ia B 1a00paTOpuu 1 bubnunoreka [JOK
IPOMBINIIEHHOCTH. [IpuMeHenne kuciopoaa 29.11.2023  https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ ekt XUMUUECKOH peakiuu, MOHATHE O
24 TEPMOXUMHYECKOM YPaBHEHHH, 3K30- ¥ SHIAOTEPMHUUECKUX bubmmorexa [OK
04.12.2023  https://m.edsoo.ru/ff0d4790
peaKIusIx
o5 TommBo (HedTh, yroibs U MeTaH). 3arps3HEeHNE BO3IyXa, bubnuorexa [JOK
CIOCOOBI €T0 TPEIOTBPAICHUS 06.12.2023  https://m.edsoo.ru/ff0d4c4a
26 [Ipaktuueckas padora Ne 3 o teme «llonmydenue u cobupanue bubnuorexa [IOK
KHCIIOPOJIa, U3YYECHHUE €T0 CBOMCTBY 11.12.2023  https://m.edsoo.ru/ff0d4ae2
97 Bonopon — anemeHT u nnpoctoe BewmecTBo. HaxoxneHue B bubnuoreka [IOK
pupoe 13.12.2023  https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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28 ®dusnueckue U XUMHUECKHe cBoicTBa Bogopoaa. [Ipumenenue bubnmoreka [JOK
BOJZIOpO/A 18.12.2023  https://m.edsoo.ru/ff0d4ddo0
29 [TonsaTue o KucIOTaX M COJNISAX bubmmorexa [TOK
20.12.2023 = https://m.edsoo.ru/ff0d50d2
30 CrniocoOsl MostydeHus BOAOPO/a B 1abopaTopuu bubmmorexa [JOK
o HOPOA PATOP 2512.2023  https://m.edsoo.ru/ffod4ddo
31 [Ipaktuyeckas padora Ne 4 o teme «Ilomydenue u cobupanue bubmumorexa [IOK
BOJIOPO/1a, U3yYEHHUE €r0 CBOMCTBY 27.12.2023  https://m.edsoo.ru/ff0d4f42
. N bubmuoreka [JOK
32 M 0 . A
OMAPHbII OOBEM rasoB. 3aKOH ABOrazpo 08.01.2024  https://m.edsoo.ru/ff0d542e
33 Boruncnenus o0pEMa, KoJIMuecTBa BEIIecTBa ra3a 1o ero bubmmoreka [JOK
U3BECTHOMY KOJIMUYECTBY BEIIECTBA MU 00BEMY 10.01.2024  https://m.edsoo.ru/ff0d55a0
34 Brruucnenust 00bEMOB ra30B 110 YPaBHEHHIO PEAKIIUN Ha bubnnoreka [JOK
OCHOBE 3aKOHa 00bEMHBIX OTHOIIICHUH T'a30B 15.01.2024  https://m.edsoo.ru/ff0d5708
35 Ou3nYecKue 1 XUMUUECKHE CBONCTBA BOJIBI bubmorexa HOK
17.01.2024  https://m.edsoo.ru/ff0d587a
. bubnuorexa [JOK
36 !
Cocras octoanuii. HousTie 06 HiHKaTOpax 22.01.2024  https://m.edsoo.ru/ff0d59e2
37 Bona xak pactBopurens. HachllieHHbIe 1 HEHACBIIEHHbIE bubnuoreka [IOK
pactBopbl. MaccoBas 10715 BEIIeCTBa B pacTBOPE 24.01.2024  https://m.edsoo.ru/ff0d5b40
[IpakTuueckas padora Ne 5 mo teme «IIpurotosienue
38 aCTBOPOB C OINPENEIEHHON MACCOBOM J0JIEH pacTBOPEHHOTO bubmmorexa [TOK
P P P P P 29.01.2024  https://m.edsoo.ru/ff0d5eba
BEIIECTBA»
39 KonTtponbHas padora Ne2 no reme «Kucnopoa. Bonopon. bubnnoreka [JOK
Boga» 31.01.2024  https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KiIaccudUKaIys, HOMEHKIIATypa bubmorexa LIOK
' ’ ’ P 05.02.2024  https://m.edsoo.ru/ff0d664e
41 [TonydeHnue u XUMHUYECKHE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U bubnmnoreka [JOK
aM(dOTepHBIX OKCUJIOB 07.02.2024  https://m.edsoo.ru/ff0d664e
42 OcHoBaHMs: cOCTaB, KIacCU(pUKAIs, HOMEHKIIATypa bubmmorexa [OK
' ’ H P 12.02.2024  https://m.edsoo.ru/ff0d67ca
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43

[Tonydyenue u XuMHYECKHE CBOMCTBA OCHOBAHUM

bubmuoreka [JOK

14.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnortsl: cocras, knaccudukanus, HOMEHKIATypa bubmmorexa LIOK
19.02.2024  https://m.edsoo.ru/ffOdfee2
45 [Toryuenue 1 XuMU4YEeCKHEe CBOMCTBA KUCIOT bubmmorexa [JOK
21.02.2024  https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIOCOOBI OMyYeHUs, bubnmoreka [JOK
XUMHUYECKHUE CBOMCTBA 26.02.2024 = https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenune skcnepuMeHTalIbHbBIX
47 3az1a4 1o Teme «OCHOBHbIE KJ1acChl HEOPraHUYECKUX bubmmorexa [JOK
COCTHHEHI 28.02.2024  https://m.edsoo.ru/00ad9b7c
48 I'enetnueckas CBsA3b MEXKAY KJIaCCaMH HEOPraHUYECKHUX bubmmoreka [JOK
COEIMHEHNHN 04.03.2024 | https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 Obobmetivie 1 CHCTeMATH3AIHS SHAHMH 06.03.2024 https://m.edsogru/OOad9cb2
50 KonTpomasnas padora Ne3 no teme "OCHOBHBIE KIacChl bubnuoreka [IOK
HEOPTaHWYECKUX COCAUHECHU" 11.03.2024  https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKY KIACCU(PUKAIIUU XUMAYECKUX FIIEMEHTOB. bubmmoreka [JOK
[TonsATHE O TpyNMHax CXOAHBIX JIEMEHTOB 13.03.2024  https://m.edsoo.ru/00ad9ffa
59 [Iepnoanueckuii 3axoH u [lepuoanueckas cucrema bubnnorexka [JOK
xumudeckux daeMenToB . 1. Menaeneena 18.03.2024 @ https://m.edsoo.ru/00ada52c
53 [Tepuoasl, TPYIITB, TOATPYIIITHI bubmorexa HOK
20.03.2024  https://m.edsoo.ru/00ada52c
54 Ctpoenue atoMoB. CocTaB aTOMHBIX siiep. M30Tombl 01.04.2024 ng;?;ﬁf;igﬁ}é()a 44342
55 CrtpoeHue IeKTPOHHBIX 000JI0Y€K aTOMOB JJIEMEHTOB bubnuorexa [JOK
[Tepuoamueckoii cucremsl [1. V1. Menneneena 03.04.2024 | https://m.edsoo.ru/00adasbc
56 XapakTepucTuKa XMMHYECKOTO 3JIEMEHTA 110 €T0 MOJ0KEHHUIO B bubnmnoreka [JOK
[Tepuoamueckoii cucreme /. 1. MenneneeBa 08.04.2024 | https://m.edsoo.ru/00ada824
57 3nauenue [lepuoanueckoro 3akoHa Jijisi pa3BUTUSI HAYKH U bubnnorexa [HOK
npakTuku. J. 1. MenaeneeB — yuéHblii, ie1aror ¥ rpakJjaHuH 10.04.2024  https://m.edso0.ru/00ada96e
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58

3H€KTp00TpI/IHaTeJILHOCTB aTOMOB XMMHWYCCKHUX JJICMCHTOB

bubmuoreka [JOK

15.04.2024  https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HoHHas XHMITeCKas CBA3D 1 17.04.2024  https://m.edsoo.ru/00adac34
60 KoBanieHTHast mosipHast XMMUYECKasi CBS3b 1 bubmmorexa [JOK
P 22.04.2024  https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HENOJIApHAs XUMUYECKas CBSI3b 1 bubmmorexa LIOK
24.04.2024 = https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CTereHp OkuCIeHILA 1 29.04.2024  https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1 bubmorexa LHOK
peart 06.05.2024  https://m.edsoo.ru/00adb076
bubmuorexa [JOK
4
0 ORUCIHTEIH i BOCCTAHOBHTEIIH 1 08.05.2024  https://m.edsoo.ru/00adb076
65 KonTponsnas padora Ne4 o teme «CTpoeHue aroma. 1 bubnnoreka [JOK
XuMH4ecKasi CBSI3b» 13.05.2024  https://m.edsoo.ru/00adb486
. . bubnuorexa [JOK
66 PesepBHblit ypok. O600IIeHNE U CUCTeMATHU3AIIHSI 3HAHHHA 1 15.05.2024  https://m.edsoo.ru/00adb33c
. . bubmuorexa [JOK
7 P .
6 e3epBHBIN ypok. O0001IeHNEe U cucTeMaTH3alus 3HaHUI 1 20.05.2024  https://m.edsoo.ru/00ad9ch?
68 PesepBHblit ypok. O0001IeHNE U CUCTeMaTH3alMsI 3HAHUH. 1 bubnuoreka [IOK
Hrorosast kKoHTposbHASA paboTa 22.05.2024  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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9 KJIACC

KoanuecTBo 4acoB

Kontp DJIEeKTPOHHbIE
Ne oabubl | Ilpakruu  [Jlara uudposbIe
Tema ypoka
n/n Bcero e ecKHe U3YYeHU S o0pa3oBaTe/ibHbIE
padoTt padoThI pecypcbl
bl
[Tepuoanueckuii 3axoH. [lepuoanueckas cuctema bubmorexa LHOK
1 ' 1 0 0 https://m.edsoo.ru/00adb59
xuMHu4Ueckux siemeHnToB J[. . Mennaeneena 06.09.2023 o P S00.1
. bubmuorexa [JOK
3aKOHOMEPHOCTH B I3MEHCHHUH CBONCTB XUMHUYECKUX
2 ) 1 0 0 https://m.edsoo.ru/00adb6b
AJIEMEHTOB TEPBEIX TPEX MEPUOJIOB 08.09.2023 6
bu6mmoreka [IOK
3 Krnaccudukanus 1 HOMEHKIIaTypa HCOPraHUIECKUX BEIIECTB 1 0 0 https://m.edsoo.ru/00adb7e
11.09.2023 )
bu6mmoreka [IOK
4 Bubl XuMu4ecKo# CBSA3M U TUIIbI KPUCTAJUIMUYECKUX PEHIETOK 1 0 0 https://m.edsoo.ru/00adbac
13.09.2023 6
5 KonrtponsHas padora Nel o teme «IloBropenue u 1 1 0
yri1yOJieHHe 3HaHUH OCHOBHBIX pa3/ielioB Kypca 8 Kiraccay 15.09.2023
Krnaccudukanys XuMHUECKUX peaklMii 10 pa3IuyHbIM bubmotexa [JOK
6 B P P 1 0 0 https://m.edsoo.ru/00adbcb
MpHU3HAKAM 20.09.2023 0
. bu6mmorexa [IOK
[TonsiTHe 0 ckopocTH XUMHUYECKOH peakuuu. [lonstue o
7 1 0 0 https://m.edsoo.ru/00adbe9
TOMOTEHHBIX U TeTEPOreHHBIX PEaKIUsiX 22.09.2023 a
[ToHsATHE 0 XUMUYECKOM paBHOBECHH. DaKTOPHI, BIUSIONINE Bbubmoreka LIOK
8 Ha CKOPOCTh XUMHUYECKOW PEAKIIUU U TTOJIOKECHHE 1 0 0 97 09.2023 https://m.edsoo.ru/00adc28
XUMHYECKOTO PABHOBECHS R c
9 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 0 0 bubmmorexa [JOK
peartt 29.09.2023  https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

Teopus snexkTponuTuueckon qucconuanui. CuiabHbIe U

bu6mmoreka [IOK

10 /Im. .
cia0bIe AJIEKTPOTUTHI 04.10.2023 gttps fin.eusuo.ubiadede
bu6mmoreka [IOK
11 41 5 /. .
OHHBIC YPABHEHUS PEAKLIUN 06.10 2023 gttps //m.edso0.ru/00add44
. . bubnmoreka [JOK
XuMUYeCcKre CBOMCTBA KUCIIOT U OCHOBaHUI! B CBETE
12 . . https://m.edsoo.ru/00add5d
MIPEJICTABICHUI 00 ICKTPOTUTUYECKON TUCCOUAITIN 11.10.2023 3
. . . bubnuorexa [JOK
XUMUYEeCKHE CBOMCTBA COJIEH B CBETE MpeICTaBICHUI 00
13 . https://m.edsoo.ru/00add8b
AJICKTPOJIUTUYECKON JUCCOIHAITIN 13.10.2023 )
bubmuorexa [JOK
14 I1 i //m. :
OHSITUE O TUIPOJIU3E CONCH 18.10.2023 Zttps //m.edso00.ru/00add9d
bubmuorexa [JOK
1 7 /. .
5 O000111eHIE U CUCTEMATH3ALU 3HAHUI 90.10.2023 gttps //m.edsoo.ru/00addd1
16 [Tpaktuueckas padota Ne 1. «Pemrenne skCiepuMEeHTATBHBIX bubnuotexa [JOK
3aJauy 25.10.2023  https://m.edsoo.ru/00addbfa
KonTtponbHas pabora Ne2 1o teme «NeKTpoIUTHYECKAs bubmorexa [JOK
17 https://m.edsoo.ru/00addec
aucconuanysa. XMMHUYECKHUE PEAKIIMH B pacTBOpax» 27.10.2023 0
18 OO1m1ast xapakTepUCTHKA raJIoreHoB. XMMHUYECKHE CBOICTBa bubnuoreka [IOK
Ha IIpUMeEpE XJ10pa 08.11.2023  https://m.edsoo.ru/00addfe2
. bubmuorexa [JOK
XnopooaopoA. ConsiHasi KUCIIOTa, XUMAYECKUE CBOMCTBA,
19 https://m.edsoo.ru/00ade10
MoJTy4eHue, MpUMEHEHNE 10.11.2023 4
[TpakTuueckas pabota Ne 2 o teme «llomyueHue constHOM bubmorexa HOK
20 N . https://m.edsoo.ru/00ade34
KHUCJIOThI, U3y4€HHUE €€ CBOMCTB) 15.11.2023 g
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIUi, €CITu bubmiorexa HOK
21 b P ’ https://m.edsoo.ru/00ade48
OJIMH M3 PEarcHTOB JaH B M30BITKE 17.11.2023
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https://m.edsoo.ru/00add8b2
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https://m.edsoo.ru/00ade348
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bu6mmoreka [IOK

22 006 VIA- ://m. :
1asi XapakTEPUCTUKA JIIEMEHTOB TPYIIIIBI 99 11.2023 Zttps //m.edso00.ru/00ade64
Annotpornusie Moaudukanuu cepsl. Haxoxxaenue cepsl u eé bubmorexa [JOK
23 . . https://m.edsoo.ru/00ade64
COEIMHEHUH B pupoae. XUMHUUYECKUE CBOICTBA CEPbI 24.11.2023 a
bubmuoreka [JOK
CepoBoziopo/i, cTpoeHHe, PU3NICCKUE U XUMHUYCCKHE
24 . https://m.edsoo.ru/00ade80
CBOICTBa 29.11.2023 ”
bu6mmorexka [IOK
Oxcubl cepbl. CepHast KHCI0Ta, PU3HYECKHE U XUMUYECKUE
25 . https://m.edsoo.ru/00adea2
CBOMCTBa, IPUMEHEHNE 01.12.2023 g
XUMHUECKUE PEaKIIMH, JISKAIIHE B OCHOBE MPOMBIIICHHOTO
26 croco0a MoJydeHHs CEPHOM KHCIOThL. XUMHUYECKOE bubmmorexa LIOK
n P . ' 06.12.2023  https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY)KAIOIIEH CPeIbl COSTMHEHUSIMU CEPhI
27 Brruunciienue MaccoBoii 10JM BBIXO/1a IPOIYKTA PEAKIINU bubmmorexa LOK
pPOLyITa p 08.12.2023  https://m.edsoo.ru/00adec8a
OO01as xapakTepucTHKa 31eMeHTOB VA-Trpynibl. A30T,
28 acrpocTpaHeHHe B MPUPOe, GU3NIECKHE U XUMHUECKUE bubmmorexa [OK
pac? ’ 13.12.2023  https://m.edsoo.ru/00adeea6
CBOICTBa
29 AMMuak, ero puznyecKrue 1 XuMHU4eCcK1e CBONCTBA, bubnuoreka [IOK
MOJTyYeHUE U IPUMEHEHUE 15.12.2023  https://m.edso0o.ru/00adf004
30 ITpakTuyeckas padora Ne 3 o teme «Ilonyuenne ammuaka, bubnuoreka [IOK
W3y4YEHUE €ro CBOMCTBY 20.12.2023  https://m.edsoo.ru/00adf180
31 A3OTHas KHCIIOTa, €€ PU3MYECKHEe U XMMUUECKHE CBOMCTBA bubmmorexa LIOK
’ 22.12.2023  https://m.eds00.ru/00adf306
Hcnons30BaHne HUTPATOB U COJICH aMMOHHS B KQUueCTBE
32 MUHEPAJIBHBIX YI0OpeHH. XUMUYECKOe 3arpsi3HeHUe bubmmorexa LIOK
- ' P 27.12.2023  https://m.edsoo.ru/00adf518
OKpY’KaromIel cpeibl COeTMHEHUSIMHA a30Ta
33 ®ocdop. Oxeun pocdopa (V) u dpochopHas kucnora, bubnuorexa [IOK
(bU3UYeCKre U XUMUYECKUE CBOMCTBA, TIOJIYICHUE 29.12.2023 @ https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATbHBIX bubnuoreka [IOK
ynoopenuii. 3arpsisHeHHe TPUPOIHON cpebl pocharamu 10.01.2024  https://m.edsoo.ru/00adfc20
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Yraepon, pacpocTpaHeHHE B IpUPoJe, GU3nIecKue u

bu6mmoreka [IOK

35
XHUMHYECKHE CBOMCTBA 12.01.2024  https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaepoja, ux GU3nYecKue U XUMUISCKHIE CBONCTBA.
36 DKOIOrHUeCKre IPOoOIEMBI, CBSI3aHHBIE C OKCHUIOM yIIepoaa bubmorexa LOK
(V) p ’ FIOM YTIEPOA 17.01.2024 @ https://m.edsoo.ru/00adfebe
bubmuorexa [JOK
37 v & J//m. .
TOJIbHAS KHUCJI0Ta U €€ COIU 19.01.2024 :ttps /Im.edso00.ru/00ae006
[IpakTuueckas padbora Ne 4 o teme "l[lonyuenue bubmorexa [IOK
38 " https://m.eds00.ru/00ae027
yriaekucnoro rasa. Kauectsennas peakuusi Ha KapOOHAT-HOH 24.01.2024 o
bubmuorexa [JOK
[TepBoHaYaNILHBIC MTOHATHUS 00 OPrAaHUYECKUX BEIIESCTBAX KaK
39 https://m.edso0.ru/00ae054
0 COEIMHEHUSIX YTaepoaa 26.01.2024 o
bubmuorexa [JOK
4 K i Jlm. .
0 PEMHUI U €r0 COCTUHEHUS 31.01.2024 Qttps //m.eds00.ru/00ae080
41 [IpaxTnueckas padota Ne 5. Pemienue skcnepuMeHTaIbHbBIX bubnnoreka [JOK
3aa4 o reMe «BakHele HeMeTaJUIbl U UX COSIUHEHUS 02.02.2024  https://m.edsoo.ru/00ae0bf2
KonTponbnas padota Ne3 mo Teme «BaxHeilne HeMeTaibl bubmorexa [JOK
42 https://m.edsoo.ru/00ae0el
1 UX COeTUHEHUS 07.02.2024 g
OO1m1ast xapakTepUCTHKA XUMHUYECKUX JIEMEHTOB — bubnnoreka [JOK
43 MeTaJlI0B. MeTajuindeckasl CBsI3b U MeTauIndecKas 09.02.2024 https://m.edsoo.ru/00ae103
KpUCTaJUIM4ecKas peméerka. dusznyeckne cBOWCTBA METAIIIIOB o e
. . bubnmoreka [JOK
XUMHYECKHE CBOMCTBA METAUIOB. DIIEKTPOXUMUICCKUAN P
44 N https://m.edsoo.ru/00ae115
HaIpsDKEHUHA METaJlIOB 14.02.2024 6
OO6mwme cmocoOs! morydeHus: MeTauioB. CIiaBbl. Bbubmoreka LIOK
45 Brrunciienus mo ypaBHEHHSIM XUMHUYECKUX PEAKIINH, €CITU 16.02.2024 https://m.edso0.ru/00ael15
OJIMH U3 PEareHTOB COJICPKUT MTPUMECH R 6
bu6mmoreka [IOK
46 I1 Am. .
OHSITHE O KOPPO3UU METAIIOB 91.02.2024 https://m.edso00.ru/00ae127
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bu6mmoreka [IOK

47 [IlemouHbIe METAILIBI 98.02.2024 gttps://m.edsoo.ru/Oan14b
bu6mmoreka [IOK

48 Okcubl ¥ TUAPOKCUIBI HATPUS U KU 01.03.2024 gttps://m.edsoo.ru/Oanl4b
bubmuoreka [JOK

49 [I{enoyHO3eMENIBbHBIC METAIIIBI — KAIBIMN U MarHui 06.03.2024 gttps://m.edsoo.ru/OanlSe
bu6mmorexka [IOK

50 Baxkueiimme coetuHeHus KaabIusa 13.03.2024 gttps://m.edsoo.ru/OanlSe

51 O06o0muieHne 1 cucTeMaTu3aIys 3HaHUH 15.03.2024
bubmuorexa [JOK

52 XKéctkocTh BOJIBI M CLIOCOOBI €€ YCTPaHEHUS 90.03.2024 gttps://m.edsoo.ru/00a6188

53 [IpakTuueckas padbora Ne 6 o teme "JKEcTkocTh BOABI U bubnnoreka [JOK

METO/JIbl €€ yCTpaHeHUs" 22.03.2024  https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK

54 AnromMuHun 03.04.2024 Zttps://m.edsoo.ru/Oanch
bu6nmoreka [JOK

55 AM@oTepHbIe CBOMCTBA OKCHUA M TUIPOKCHIA 05.04.2024 Zttps://m.edsoo.ru/Oanch
bubmuorexa [JOK

56 XKenezo 10.04.2024 gttps://m.edsoo.ru/Oan1d8
bu6mmorexa [IOK

57 Oxcupl, ruapokcuabl u coiu xenesa (1) u sxenesa (111) 12.04.2024 gttps://m.edsoo.ru/Oan35e

58 O0600611eHre U cucTeMaTu3alus 3HaHU! 17.04.2024

59 [TpakTuueckas pabota Ne 7. PemieHne skciepuMeHTaTbHBIX bubnmoreka [JOK



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

3a1a4 o TeMe «BakHelme MeTaiuIbl U UX COCIMHEHUS 19.04.2024  https://m.edsoo.ru/00ae3de
8
Brruuciienus o ypaBHEHHSIM XUMHUUYECKUX PEAKIUM, €CITU bubnmoreka [JOK
60 OJIMH U3 PEareHTOB JaH B U30BITKE WIIM COJEPIKUT MMPUMECH. 1 94.04.2024 https://m.edso00.ru/00ael75
Brruncnenus MaccoBoil 10y BBIXOZa MPOIYKTa peakuu o 0
61 O06o01IeHre U cHCTeMaTU3alus 3HAHUN 1 26.04.2024
62 Kontponbnas padota Ne4 o reme «BakHelne MeTauibl 1 1
UX COCJIUHECHUSI 03.05.2024
63 BemecTBa 1 MaTepuansl B IOBCEAHEBHOM )KU3HU UEIOBEKa 1 bubnuorexa LIOK
B P A 08.05.2024  https://m.edsoo.ru/00ae3f50
bu6mmoreka [IOK
64 XUMUYECKOe 3arpsi3HEHUE OKPY>KaIoIIei cpebl 1 10.05.2024 gttps://m.edsoo.ru/Oan427
bu6mmoreka [IOK
65 Ponp XxumuM B pelieHny 3KOJIOTHYECKUX TTPOOIeM 1 15.05.2024 gttps://m.edsoo.ru/Oan427
bu6nmoreka [JOK
66 PesepBHEIl ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHIA 1 17.05.2024 Zttps://m.edsoo.ru/OanOdO
bu6mmoreka [JOK
67 PesepBHblil ypok. O60011€HNE U CUCTEMaTU3allHsl 3SHAaHUH 1 99 05.2024 Ettps://m.edsoo.ru/OOadb33
. . bubnuotexa [JOK
PesepBHbIil ypok. O6001IeHNE U CHCTeMaTH3allus 3HAHUH.
68 1 https://m.edsoo.ru/00ad9ch
HToroBasi KOHTpOJIbHASA paboTa 24.05.2024 )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

» Xumus, 8 kmacce/ ['abpuensa O.C., Octpoymos WU.I"., Cnaakos C.A.,
AxkrmonepHoe o0miecTBo «M3aarenberBo «IIpocBemenne»
» Xumust, 9 kimacce/ IN'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBerieHne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. 'abpuensu O. C., Bocko6oitnukosa H. I1., SAmrykoBa A. B. Hactonpnas kaura
yuntens. Xumus. 8 kii.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. Tl'abpuensu O. C., SAmykoBa A. B. Tetpanp 1st 1a00paTOpHBIX OMBITOB U
npaktuyeckux padot. 8 ki1. K yuednuky O. C. ['abpuensna «Xumus. 8 kimace». M.:
Hpoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nmocodue k yueonuky O. C. ["'abpuensna
«Xmmusy. 8 xkmacc / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 109.

4. I'abpuensa, O. C. Metonuueckoe nocodue k yueonuky O. C. ['abpuensina
«Xmmusy. 9 xknacc / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosiornueckue kapTol K yueOuuky O. C. ['abpuensina «Xumus. 8
KJacc» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2020

6. Xumus : TexHosorudeckue kaptel K yueonuky O. C. I'abpuensana «Xumus. 9
KJace» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpocda, 2018
7. Xumust. 8 ki1.: KoHTpoapHBIE 1 TpoBEepOUYHBIe padoThl K yueOHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yiakoa u Jp.
- M.: Ipocda, 2022.

HNPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
http://www.chemnet.ru I"azera « Xumusi» u caiit 1y1s1 yunrens «5 umy Ha ypok
XUMHUN
http://him.1september.ru Equnas xomtekuus LIOP: TIpeameTHas KouteKIus

CXUAMUD



http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbBIE
sKkcriepuMeHThl: xumusi. Komnekmmst Poccuiickoro o6mieo0pa3oBaTeIsHOTO IopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoi

http://www alhimik.ru Beepoccuiickas omumnuaa NKOJIbHAKOB 110 XUMHH
http://chem.rusolymp.ru Opranmueckast XuMusi: 3JCKTPOHHBIA y4eOHUK IS
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: 3JICKTPOHHBIN yU4eOHUK
http://www hemi.nsu.ru OTKpeITHIH KOJISIK: XUMUS

http://www.chemistry.ru JluctaHiinoHHas OJTMMITHAIA [T0 XUMHUHU:

TEJIEKOMMYHUKALIMOHHBINA 00pa30BaTEIbHBII MPOEKT.



