[ocyraperBennoe asTonoMHoe 06pazoBaTe/ibHOE yIpeKIeHHE
Bbicmero o6pazoBanns ropoaa MockBsI
«MocKoBCKHIi ropocKoii meJarorn4ecknii yHHBepCHTET»
UnceruTyT cpeanero npodeccuonaasnoro obpasopanns um. K.JI. Ymunckoro
Ipexynnsepcapuii MI'TTY

PACCMOTPEHO YTBEPXIEHO
Ha 3aCE/IaHHH 11e1ar0rHYecKoro CoBeTa JHPEKTOPOM

I[TpoTokon Ne 1 ot «29» aBrycra 2023 1. Ipeg H@pcapm] MITIY
ﬁf—_ A.B. Oumnnos
ot «29» aBrycra 2023 1.

PABOYAS ITPOI'PAMMA
y4ye6HOro npeaMera «XHaMHSA»

ULl OCHOBHOTO 06111ero o6pa3oBaHus

Knacc: 8-9

Cpok peanmsanun nporpammel: 2 roaa (2023-2025 rr.)

Astopsl-coctaButend :  Ilerpos A.B., Kyxosa H.B.
Vuurtens Xumun

Mocksaa, 2023




HOACHUTEJBHASA 3AIINCKA

[IporpaMma 1mo XuMuM Ha YPOBHE OCHOBHOTO O0IIIETO 00pa30BaHuUsl COCTABJICHA HA OCHOBE TPeOOBaHMIA K
pe3ynprataM OCBOCHHsSI OCHOBHOW 0Opa30oBaTelbHOM MpOrpaMMBbl OCHOBHOTO 0OmIIero 0O0pa3oBaHMA,
npeacrasieHHbix B PI'OC OO0, a Taxke Ha ocHOBe (emepanbHON paboueil mporpamMmbl BOCIHTAHUS H C
y4€TOM KOHLENIMM TpenoAaBaHusi y4deOHOro mnpeaMera «XWMHS» B 00pa30BaTeIbHBIX OpraHU3aLUAX
Poccuiickoit @enepanuu.

[Iporpamma mo xumuM Ma€T NPEACTAaBICHHE O MLEJAX, OOmel CTpareruu OOydeHHs, BOCHHTAHUS U
pa3BUTHS OOy4arOIIUXCS CpPEACTBAMH y4eOHOTO TMpEAMETa, YCTaHABIMBAET OO0sM3aTeIbHOE NPEIMETHOE
coJiepyKaHue, IMpeaycMaTpruBaeT paclpeeleHle ero Mo KjiaccaM M CTPYKTypHUpOBaHME MO pasfesiaM U TeMam
MporpaMMbl 10 XUMHH, ONPEICISICT KOJIMYECTBEHHBIE W KAuYe€CTBEHHBIC XapaKTEPUCTUKH COICpP>KaHMUs,
PEKOMEHIYEMYIO TOCIEI0BATEIIBHOCTh M3YUYCHHS] XUMHUU C YU4ETOM MEXKIPEAMETHBIX U BHYTPHUIPEIMETHBIX
CBSI3€H, JIOTUKU Yy4eOHOro MpoIiecca, BO3PACTHBIX OCOOEHHOCTEH OOydarolmuXxcs, ONpenesseT BO3MOKHOCTU
npeaMeTa sl peaju3alui TpeOOBaHUM K pe3ylnbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 0OLIero o0pa3oBaHMsl, a TaKKe TPeOOBaHUN K pe3ylnbraTaM OOydeHHUs XMMHUU Ha YpOBHE
Lene u3ydyeHus NpeiMeTa M OCHOBHBIX BHMJIOB yue€OHO-TIO3HABATENIBHON JEATENBHOCTH OOydarolerocs mo
OCBOEHMIO YU€OHOTO COJIEPIKaHMUS.

3HaHME XUMHU CIYKUT OCHOBOW i1 (OPMHPOBAHUS MHPOBO33PEHUS OOydarollerocs, €ro
MpEICTaBICHU O MaTepHaJbHOM €IWHCTBE MHpa, BAaXHYIO pOJb WrpaloT (opMmupyemble XUMHUEH
MIPEJCTaBICHNUS O B3aUMOIIPEBPAILEHUSAX DHEPTMU U 00 HBOJIIOLMHU BEUIECTB B NMPUPOAE, O MYyTSAX pPELICHUS
I00ATBHBIX TPOOJIEM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTreTUUYECKOW, MHUIICBOM U
IKOJIOTHYECKON 0e30MacHOCTH, MPOOIEM 3PaBOOXPAHEHHUS.

N3yuenne xumuu:

CIOCOOCTBYET peajn3alii BO3MOKHOCTEH Ui caMOpa3BUTHSI U (POPMUPOBAHUS KYJIbTYpPbI JUYHOCTH, €€
obmel 1 PyHKITMOHATHHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (pOpMHUpOBaHWE MBIIUIEHUS U TBOPUECKHUX CIIOCOOHOCTEH 00ydarommxcsi, HaBBIKOB HX
CaMOCTOSITENIbHON y4eOHOM NesITeIbHOCTH, SKCIIEPUMEHTANIBHBIX U UCCIIE0BATEIbCKUX YMEHUH, HEOOXOTUMBIX
KakK B MIOBCEAHEBHOW XHU3HU, TaK U B MPO(PECCHOHATHLHON NeSTEbHOCTH;

3HAKOMUT CO CHEIU(PUKON HAyYHOTO MBIILICHUS, 3aKJIaIbIBAET OCHOBBI 1IEIOCTHOTO B3MVIsa HAa €MHCTBO
MIPUPOJIbI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH
00yJaroIuXCs;

crocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAyYHBIM 3HAHUSIM, K IIPUPO/IE,
K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B IKOJIOTHYECKOE 00pa3zoBaHue 00y4Jaronnxcsl.

JlanHble HampaBieHHsT B OOy4eHHMH XUMHH oOecledyuBaroTcs crneundukoil coaepkaHus ydeOHOro
npeaMeTa, KOTOPBIA SIBJISETCS MeJarornyeckd aJanTHPOBAHHBIM OTpaXeHHEM 0a30BOl HAayku XUMHUHU Ha
OTIPENIEIEHHOM 3Tarne €€ pa3BUTHs.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHMsl OPUEHTUPOBAH HA OCBOEHHE O0yJarOIIMMUCS
CUCTEMbl TEPBOHAYAIBHBIX MOHITHIA XHMHUH, OCHOB HEOPraHHMYECKOM XUMHH U HEKOTOPBIX OTIEIbHBIX
3HAYMMBIX MMOHSATHI OPraHUYeCKON XUMHH.

CrpykTypa coiepxaHHsl MporpaMmbl IO XUMHH C(HOpMHpOBaHA HAa OCHOBE CHCTEMHOTO MOAX0/a K e&
nsyudenuto. CoaepkaHue CKIaIbIBACTCS U3 CUCTEMBI MOHATHI O XMMHYECKOM JIEMEHTE U BELIECTBE U CUCTEMBI
MOHATHM O XUMHYecKoi peaknuu. OO0e 53TH CHCTeMbl CTPYKTYpHO OpPraHM30BaHbl 1O MPUHIUITY
MOCJIEIOBATEIBHOTO PA3BUTHI 3HAHUI Ha OCHOBE TEOPETHUUECKHX MPEACTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYIISIPHOTO YU€HUs KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoauyeckoro 3akona J{. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUY€HHUA O CTPOCHHMH aToMa U XUMUYECKOU CBS3H;

— IpeACTaBIeHUN 00 MEKTPOTUTUYECKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

TeopeTnyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE ASMIIMPHYECKU MOJYYEHHBIX U OCMBICICHHBIX
(akTOB, Pa3BUBAIOTCS MOCIEA0BATENILHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIONHSS (PYHKIHH OOBSCHEHUS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXHOCTEHN MPAKTUYECKOTO MPUMEHEHHUS U MOJIYyYeHUS N3Y4aeMbIX
BEIIECTB.

OcBoeHne mporpaMmbpl MO XUMHUHU CHOCOOCTBYeT (DOPMHPOBAHHMIO TPEACTABICHUS O XUMHUYECKOMH
COCTaBIISIIOIIEH HAydHOW KapTHUHBI MHUpa B JIOTUKE €€ CHUCTEMHOM NPHUPOJbI, LIEHHOCTHOTO OTHOILIEHUS K
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Hay4HOMY 3HAHMIO M METOJaM I03HAaHUS B Hayke. V3ydeHne XMMHUM NPOUCXOAUT C MPUBJICUYEHUEM 3HAHUN U3
paHee M3y4eHHBIX Y4eOHbIX npeaMeToB: «Oxkpyxaromuit mup», «buonorus. 5-7 xmacce» n «®Pusuka. 7
KJIaCcC».

[Ipu u3y4eHUH XUMHHM TPOUCXOAUT (POPMUPOBAHME 3HAHMI OCHOB XMMHUYECKOM HAyKH KakK 00JacTH
COBPEMEHHOIO €CTECTBO3HAHHUSA, IPAKTHUUECKOM JEATEIbHOCTH YEIOBEKa M KaK OJHOI0 U3 KOMIIOHEHTOB
MUPOBOW KYyIBTYpHL. 3a7a4a yyeOHOTO IMpeaAMeTa COCTOUT B ()OPMHPOBAHUHM CUCTEMBl XUMUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, TOHATHH, 3aKOHOB W TEOPETHYECKUX MOJOXKEHUH, HOCTYHNHBIX 0000IIeHni
MHUPOBO33PEHUYECKOTO XapaKTepa, sI3bIKa HayKH, B MPUOOIIEHUH K HAYYHBIM METOAAaM TO3HAHUS MPH U3y9CHUH
BEIIECTB U XMMUYECKHX PEaKUuii, B GOPMUPOBAHNH U PAa3BUTUH MO3HABATEIFHBIX YMEHUH U MX IPUMEHEHHUH B
y4eOHO-TIO3HABATEIbHONH M yueOHO-HCCIE0BATEIbCKON JIeSTENbHOCTH, OCBOCHHM MpaBUi O€301acHOrO
oOpalieHns ¢ BemEeCTBAMH B TIOBCEIHEBHOW KU3HH.

[Tpu M3y4eHUN XMMUU HAa YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHMs BaKHOE 3HAYCHHE MPHOOPENN TaKue
L[EJIH, KaK:

— (GOpMHpOBAaHHME HWHTEIJIEKTYyalbHO  pPa3BUTOM JIMYHOCTH, TOTOBOM K caMo00pa3oBaHMIO,
COTPYIIHUYECTBY, CaMOCTOSATEIbHOMY MPHUHITHIO pPEIIEHHWH, CIOCOOHOM aJanTHpoBaTbcsi K  OBICTPO
MEHSOLUMCS YCIOBHSIM JKU3HH;

— HAalpaBJIeHHOCTh OOy4YEeHHs Ha CHUCTEMaTH4YecKoe MpHUOOIIeHHEe OOydarolUXcs K CaMOCTOSITEIIbHOMN
MMO3HABATENIbHON JEATEeIbHOCTH, HAyYHbIM METOAAM IO3HaHMs, (OPMHUPYIOIIUM MOTHBALMI0 U pa3BUTHE
CIIOCOOHOCTEH K XUMMUU,

— o0ecrnieyeHne YCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETCHHIO OOYYaIOIIMMUCS OIbITa Pa3HOOOpa3HOU
NeSITeIbHOCTH, TO3HAHUS M CaMOTIO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLMH), HMEIOUINX
YHUBEPCAJIBHOE 3HAUYEHUE JUISl pa3TUYHbBIX BUJIOB JIESITEIIbHOCTH;

— (opmupoBanue oomel GyHKITMOHATHPHOW U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIE YMEHUM
OOBSICHATH M OLIEHUBATH SIBJICHHS OKPYXKAIOIIET0 MUPa, UCIIOb3Ys 3HAHUS U OIbIT, OJyYE€HHBIE TIPU U3Y4YEHUU
XUMHH, IPUMEHSTH UX MPU PEeUIeHUH NMPoOJIeM B TOBCETHEBHOM KU3HU U TPYAOBOH AEATEIbHOCTH;

— (popmupoBaHHe y 00ydarOUIUXCS TYMAaHUCTUYECKUX OTHOIIECHUN, MOHUMAHUS IIEHHOCTH XMMHYECKHX
3HAaHUW JJ1 BBIPAOOTKM SKOJIOTUYECKHU IIE€JIECOO0pa3HOro IMOBEACHUS B OBITY M TPYIOBOW AEATEIHLHOCTH B
LETISAX COXPAHEHHUsI CBOETO 3710POBbS U OKPYKAIOIIEH IPUPOTHOM CPELIbI;

— pa3BUTHE MOTHBAIMU K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U CAMOBOCIHTAHHUIO HA OCHOBE
yCBOEHHS OOIIeUeI0BEYECKIX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NMPOGUIIS U HANPaBIEHHOCTH
TabHEHIIETo 00ydYeHUsI.

OO1ee yuCiIo 4acoB, OTBEACHHBIX JJISl M3YyYEHHs] XMMHH Ha YPOBHE OCHOBHOTO 0OIIEro oopazoBaHMs,
cocrasysier 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezento), B 9 kinacce — 68 yacoB (2 yaca B HEJICIIO).



COIJEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHauYaIbHBIE XUMHYECKUE TIOHATHS

[Ipenmer xumuu. Poiap XMMUK B KU3HU 4YeJIOBEKa. XMMHS B CHUCTEME HayK. lena W BeEUIECTBa.
dusnueckue CBONUCTBA BEUIECTB. ArperatHoe cocrosinue BemecTB. [loHaTre 0 MeToAax MO3HAHUS B XUMUU.
Uucrele BemecTBa U cMecu. CrocoObl pa3aeieHus] CMECC.

ATOMBI M MOJIEKYIbl. XHUMHYECKHE OHJIeMEHThl. CHMBOJBI XUMUYECKHX 3JIeMEHTOB. IIpocThie u
CJIOKHBIE BEIIEeCTBA. ATOMHO-MOJICKYIIIPHOE YUCHHE.

Xumudeckas ¢opMmyna. BalleHTHOCTh aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemectB. OTHOcHUTENbHAss aToMHas Macca. OTHOcCUTENIbHAsh MOJIEKYIspHas wmacca. MaccoBas J0Jis
XUMHYECKOTO JIEMEHTA B COCIMHECHUH.

KonmuectBo BemectBa. Moub. MonsipHas macca. B3auMOCBSI3b  KOJIMYECTBA, MAcChl M YHUCIA
CTPYKTYPHBIX €IUHHUI] BelecTBa. Pacu€Trl o popmyrnamMm XUMHUECKUX COCTUHEHU.

du3nUecKrue U XUMUUYECKHE SBIICHUA. XUMUYECKasl peakius U e€ Mpu3HaKu. 3aKOH COXPaHEHUSI MacChl
BEIIECTB. XUMHUYeCKHe ypaBHeHHs. Kiaccuduxamums XuMHUUECKHX peakiui (COeAMHEHUS, pPa3JI0KEeHHUS,
3aMernieHus, oOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYIOH, MpaBmiiaMu padOThl B JaOOpaTOpUU U MpuUéMamMu OoOpamieHus ¢
JabopaTOpHBIM 00OpYIOBaHMEM, U3YUYECHHUE M OMNMUCaHHE (PU3UYECKUX CBOWCTB OOpa3lloB HEOPraHMYECKUX
BEIIECTB, HaOMoAeHNE (pu3ndeckux (IJ1aBJIeHNEe BOCKA, TasTHUE JIb/Ia, paCTUpPAaHUE caxapa B CTYIKE, KHUTICHUE
Y KOHJICHCAIIUS BOJIbI) U XUMHYECKUX (TOPEHUE CBEYM, MPOKAJTIMBAHUE MEIHOMN MPOBOJIOKH, B3aUMOJICHCTBHE
Mela C KHUCJIOTOM) sIBICHUHM, HAOMIONEHHWE M ONUCAHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaKlHi
(pa3noxeHue caxapa, B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapwisi, pa3sIoKeHHE THAPOKCHIA MEIH
(I mpu HarpeBaHuH, B3aMMO IciiCTBHE XKele3a ¢ pacTBopoM coitu meau (1), n3yaerre crmocoOOB pasieneHus
CMECei: ¢ MOMOIIBI0 MarHuTa, (UIBTPOBAHKE, BHITIAPUBAHUE, NUCTHILIAINS, XpoMarorpadus, MpoBeIeHNE
OYMCTKHU TIOBAPEHHOMN COJIM, HAOIOCHHUE M OMKCAHKME PE3yIhTaTOB MPOBEICHUS OIbITA, MILTIOCTPUPYIOIIETO
3aKOH COXpaHEHHUs MACChl, CO3/IaHUE MOJICIICH MOJICKYIT (II1apOCTEPKHEBBIX).

BaxHeiilue npeacraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — snemeHT U npoctoe BemecTBo. Haxoxnenne
KHCJIOpOJia B Mpupoje, HpU3MvyecKkue U XUMHUYECKUEe CBOWCTBa (peakmuu ropeHwus). Oxcuapl. [IpuMeHnenue
kucioposa. CriocoObl MOMyYeHUsT KUCIOPoa B Ja00paTOpUu U MPOMBIIIUICHHOCTH. KpyroBopoT kucinopoa B
npupoje. O30H — aJuToTpoITHas MOTU(UKAIINS KUCTIOPOa.

TermmoBo# 3pheKT XMMUYECKOW peaKIui, TEPMOXMMHUYECKHUE YPABHEHHUS, 9K30- U SHIOTCPMUUYCCKHE
peakuu. TomauBO: yroib M METaH. 3arps3HEHUE BO3AyXa, YCWICHHE MapHUKOBOTO 3(dekra, pa3pylieHue
030HOBOTO CJ04.

Bomopon — snemMeHT W mpoctoe BemecTBo. HaxokaeHue Bojopona B NpUpoae, (U3HYECKUE H
XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOO0BI MmoydeHus. KuciaoTel u comu.

MounsipHbIit 00bEM ra30B. PacuéTsl Mo XUMUYECKUM YpaBHEHHSIM.

dusnyeckue cBoiicTBa Bojbl. Bojma kak pactBoputenb. PactBopbl. HackillieHHbIE W HEHACHIIICHHBIE
pactBopbl. PacTBOpUMOCTH BelllecTB B Bojie. MaccoBasi J10Jisl BEIlIECTBAa B pacTBope. XMMHUUYECKUE CBOMCTBA
BoAbl. OcHoBaHusA. Poib pacTBOpoB B NpHUpPOAE M B KU3HU 4YeslioBeKa. KpyroBopoT Boabl B HpHUpOJE.
3arpsi3HeHue IPUPOIHBIX Bo. OXpaHa U OYMCTKA MIPUPOIHBIX BOJL.

Knaccudukarus neoprannuecknx coeaunenuid. Oxcuabl. Knaccudukaims okCHUI0B: coaeo0pasyromime
(ocHOBHBIE, KUCJIOTHBIE, aMmdoTepHble) U HeconeoOpazyromue. Homenknarypa okcuaoB. dusuueckue u
XUMUYECKHUE CBOMCTBA OKCHIOB. [loiyueHne okcuaos.

OcHoBanus. Knaccudukanust ocHOBaHHWiL: MIENOUYM U HEpacTBOpUMBbIE OCHOBaHWsA. HomeHknaTypa
OCHOBaHUU. PU3NYECKUE U XUMHUUYECKHE CBOMCTBA OCHOBaHUM. [lonyueHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucioT. @u3znyeckue W XUMHUYECKHE CBONCTBA
kucnot. Psax aktuBHoctr MetamuioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa cosneid. @u3znueckue u XuMHUUecKkre cBoiicta coneil. [lomydyenue comneit.

I'eneTnyeckast CBSI3b MEXKy KJIacCaMU HEOPraHUYECKUX COECANHEHUH.
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Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE OIPEICIICHUE COJAEp)KaHUsA KUCIOpoAa B BO3[AyXe, I[OJy4eHHE, COOMpaHue,
pacro3HaBaHUe M W3yYCHHE CBOMCTB KHUCIOPOJAA, HAOMIOAEHHE B3aUMOJICHCTBUS BELIECTB C KHCIOPOAOM U
yCIOBHS BO3HMKHOBEHHSI W TPEKpalIeHHUs TOpeHus (ITokapa), O3HAKOMJICHHE C oOpaslamHu OKCUIOB U
ONMCaHNE MX CBOMCTB, NOJy4eHHE, COOMpaHHe, paclio3HaBaHWE M M3y4YE€HUE CBOMCTB BOJOpojAa (TropeHue),
B3auMojeiictBue Bojgopoga ¢ okcuzpom wMeau (1) (BO3MOXKHO HCHOJIB30BaHUE BUIEOMATEPUAIIOB),
HaOmroeHne 00pasoB BEIMIECTB KOJIMYECTBOM | MOJIb, HCCIEJOBaHUE 0OCOOEHHOCTEN paCTBOPEHHUS BEIIECTB C
pa3IMYHON PacTBOPUMOCTBIO, IPUTOTOBIECHUE PACTBOPOB C ONPENCIEHHON MAacCcOBOM J10JIel PacTBOPEHHOIO
BEIIECTBA, B3aMMOJEHUCTBHE BOJbl C MeETaUlaMH (HaTpUeM U KajblueM) (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUAJIOB), UCCIIEAOBaHNE O00Pa3LOB HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB, HAOIIOIEHUE
M3MEHEHHUs OKPAaCKU MHIUKAaTOPOB B pacTBOPAX KUCIIOT U LIEJIOYEH, U3yUdE€HUE B3aUMOJICHCTBUS OKCHIA MEIU
(I) ¢ pacTBOpoM CepHO#M KHCIOTBI, KHCJIOT C METalllaMU, PpeaKlHil HeWTpaau3aluy, MOIydCHUE
HEpPACTBOPUMBIX OCHOBAHHM, BBITECHEHME OJHOIO MeTajyla JpYrMM U3 pacTBOpa COJIM, pElIeHHe
AKCIEPUMEHTAJIBHBIX 33a4 110 TeMe «BaxxHei1ne Kiacchl HEOPraHMUECKUX COESTUHEHUI.

Ilepuonnyecknii 3axkon u Ilepuonnueckas cucrema xumuueckux iementos /. U. MenaeseeBa.
Crpoenne aromoB. Xumnueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIIUH

[lepBpie MOMBITKK KiIacCU(PUKALIMU XUMHUECKUX 3J1€eMEHTOB. [IoHATHE O Ipynmax CXOAHBIX JIEMEHTOB
(11e70YHbIE U IIEJIOYHO3EMENbHBIE METaJUIbl, TaJOreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT
am(pOoTepHbIE OKCUIBI U TUAPOKCHIBI.

[Iepnomnueckuit 3akoH. Ilepmonnueckass cucrema xummyeckux onemeHtoB JI. M. Menpeneesa.
Kopotkonepuonnas u amuuHonepuoaHas ¢Gopmel [lepuoanueckoit cucrembl xumudeckux snementos 1. U.
Mengeneea. Ilepuoast u rpynnel. @U3nyeckuii CMbICT MOPSIAKOBOTO HOMEpPA, HOMEPOB MEPUOJIa U TPYIIIIBI
ANIEMEHTA.

Crpoenne atomoB. CocraB atoMHBIX sifiep. M3otonsl. DnekTpoHsl. CTpoeHHEe 3NIEKTPOHHBIX 000JI0UeK
aToMOB IiepBbIX 20 xumudeckux 31emeHToB [lepuonnueckoit cucremsl Jl. 1. MenneneeBa. XapakrepucTuka
XUMHUYECKOTO AJIEMEHTA M0 ero nojoxenuto B [leprnonnueckoii cucrteme 1. M. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMsI pPaauyca arOMOB XHMHYECKHX OJIEMEHTOB, METAUIMYECKUX H
HEMETAJUINYECKUX CBOMCTB IO I'PYIIIaM U IEPHUOJAM.

3navyenue llepnonnyeckoro 3axona u llepronndyeckoit cHCTEMBI XUMUYECKUX JIEMEHTOB Ul Pa3BUTHS
Hayku U npaktuku. 1. 1. MenaeneeB — yu€Hblid U rpaKJaHHH.

Xumnueckass cBa3b. KoBaseHTHas (MOJIApHAs M HEMOJIAPHAs) CBsA3b. OJEKTPOOTPHILATENBLHOCTh
XMMHYECKHX 3JIE€MEHTOB. FIOHHAsK CBA3b.

Crenenp oxkucneHus. OKHMCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl OKHCIEHUS H
BOcCTaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepumenm:

u3yyeHue oOpa3loB BELIECTB METAUIOB M HEMETAJJIOB, B3aUMOAEHCTBHE THIPOKCHJA LUHKA C
pacTBOpaMu KHCIOT M INEJNOYEH, IPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPBl OKHCIUTEIIBHO-
BOCCTAHOBUTEJbHBIX PEAKLIUN (TOPEHUE, PeaKIIUH PA3JI0KEHHs, COECAUHEHUS).

Mesxicnpeomemmbwie ceasu

Peanuzanus MeXNpenMETHBIX CBS3€d IPU U3YYEHMM XMMHMHM B § KJIACCE€ OCYILECTBISETCS 4epes
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX IIOHATUH, TaK U NOHATHH, SBISIOIIMXCA CUCTEMHBIMM JUIS
OTIEJIBHBIX IPEJMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOuire ecTecTBEHHO-HAay4YHble MOHATHS: HAY4HbIM (akT, rUMoTe3a, TEOpHUs, 3aKOH, aHaJIU3, CUHTE3,
KjIaccu(uKays, NepUOAUYHOCTh, HAOMIOAEHUE, OSKCIEPUMEHT, MOJEIMPOBAaHUE, H3MEPEHHUE, MOJEIb,
SIBJICHUE.

®duznka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, HMOH, HYKJIHJ, H30TOIbl, PaAHMOaKTUBHOCTD,
MOJIEKYa, SJEKTPUYECKUH 3apsij, BEIIeCTBO, Telo, OO0BEM, arperaTHoe COCTOSHUE BELIeCTBa, Tas,
¢bu3nyeckre BeTMYMHBI, €AMHUIBI U3MEPEHHs], KOCMOC, ITaHEeThI, 3BE3/1b1, CONHILE.

buonorus: porocunres, npixanue, 6nocdepa.

I'eorpagus: armocdepa, ruapocdepa, MUHEpaibl, TOPHbIE MOPO/IBI, TOJE3HbIE UCKOMIaeMble, TOILUIUBO,
BOJIHBIE PECYPCBI.



9 KJIACC

BemecTBo 1 XMMHu4eckasi peakius

Ilepnonnueckuit 3akoH. Ilepumonmueckass cucrema xumuyeckux onementoB JI. M. Mengeneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOOB,
KaJusl, KaJblUsd U UX COCTUHEHUN B COOTBETCTBUU C MOJOXKEHUEM eMeHTOB B [lepuonuueckoit cucreme u
CTPOCHHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJAbI XMMHUYECKOM CBS3U. THIBI KPUCTAIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMHUYECKOHN CBSA3H.

Knaccudukamus u HOMEHKJIATypa HEOPTaHHMYECKHUX BEIICCTB. XHUMHUYCCKHUE CBOWCTBA BEIICSCTB,
OTHOCSIIIIMXCS K Pa3IMYHBIM KJaccaM HEOPraHMYEeCKUX COCIMHEHUM, TeHETUYECKasl CBSI3b HEOPTaHWYECKHUX
BEIIECTB.

Krnaccudukarms XuMHYECKAX PEAKIUI 10 Pa3IMYHbBIM IMPU3HAKaM (IT0 YHCITY U COCTABY y4acTBYIOIIUX
B PEAKIUH BEIICCTB, MO TETUIOBOMY 3PQEKTY, 0 H3MCHCHUIO CTETICHEH OKUCIICHHS XUMHUYECKUX AIIEMEHTOB,
Mo 00paTMMOCTH, MO YYACTHIO KaTaju3aTopa). DK30- M IHJAOTEPMHUYECKHE PEaKIUH, TEPMOXUMUUYECKHE
ypaBHEHUS.

[Tonarue o ckopoctn xumuueckoil peakiuu. [loHsaTre 00 0OpaTUMBIX U HEOOPATUMBIX XMMHYECKUX
peakmusx. [loHsiTHE O TOMOTEHHBIX W TETEPOreHHBIX peakiusax. [lonstue o karamuze. [lonsTHe o
XUMUYECKOM paBHOBecHH. DakTOpPHI, BIMSIONIME HA CKOPOCTh XHMHUUYECKOW PpEAKIUU U TOJIOKEHUE
XUMHUYECKOTO PaBHOBECHSI.

OKHCIIUTENHEHO-BOCCTAHOBUTEILHBIE peakIu, AIIEKTPOHHBII Oastanc OKUCITUTEIHHO-
BOCCTaHOBUTENIbHOUW peakiuu. CocTaBlieHHe YpaBHEHUW OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIMN C
HCIOJIb30BAaHUEM METO/1a IIEKTPOHHOTO OanaHca.

Teopust BNEKTPONUTHYECKON JTUCCOLMAIMU. OJNEKTPOJUTHI U HEIJEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M JTUCCOIMAIIAM BEIIECTB C PA3IMYHBIMU BUAAMH XUMHUYECKOW CBs3u. CTEmNeHb IUCCOIHAITUU.
CusbHBIE U CJTa0bIe DJIEKTPOJIUATHI.

Peakuu morHoro ooMeHa. YCiIoBUS MPOTEKAHUS PEeaKIUid HOHHOTO OOMEHA, MOJIHBIC U COKpPAIEHHBIC
WOHHBIE ypaBHeHHUs peakiuid. CBOWCTBa KHUCIOT, OCHOBAaHWUN M COJIEH B CBETE MPEACTABICHHUA 00
ANEKTPOJIMTUYECKOU rucconranuu. KauecTBeHHbIe peakiiuu Ha HOHBIL. [IoHsTHE O THIpoIH3e Ccoeil.

Xumuueckuil IKCnepumeHm:

O3HAaKOMJICHHE C MOJEISMHU KPUCTATMYECKUX PEIIETOK HEOPraHMYEeCKUX BEUIECTB — METAJUIOB U
HeMeTaioB (Tpaduta W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHWAa HATPHs), HCCICIOBAHHE 3aBHCHMOCTH
CKOPOCTH XMMHUYECKOW peaklny OT BO3ACUCTBUS Pa3IUUHbBIX (PAKTOPOB, UCCIEA0BAHUE AEKTPOIPOBOIHOCTH
PacTBOpPOB BEUIECTB, MpOIEcca AUCCOLMAIMN KUCIOT, IIeoueil u coneil (BO3MOXKHO HCIIOJIb30BaHUE BUJIEO
MaTepuasoB), MPOBEICHUE OMbBITOB, WUIIOCTPUPYIOUIUX MPU3HAKU MPOTEKAaHUS peakluid HOHHOTO OOMeHa
(oOpa3oBaHue ocalka, BbIAENIEHHWE Tra3a, 00pa30BaHUE BOJBI), OIBITOB, WJUTIOCTPUPYIOLUIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINI (TOPEHHE, peaKIMK Pa3IOKEeHHs], COSAUHEHUS), PACTIO3HABAaHUE
HEOPraHMYECKUX BEIIECTB C MOMOIIBI0 KAaueCTBEHHBIX PEaKIUi Ha HOHbI, PELUICHUE IKCIIEPUMEHTAIbHBIX
3ajay.

HemeTtauibl M UX coeTUHEHUS

OOmass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEepHbIE CTENeHHU
okucienusa. CTpoeHne U (PU3NUECKHEe CBOMCTBA MPOCTHIX BEIIECTB — raJlOr€HOB. XMMUYECKUE CBOMCTBA Ha
npuMepe xJjopa (B3auMMOZCHCTBHE C MeTalllaMd, HeMeTalUlaMH, Ienodyamu). XiopoBopopon. ComnsHas
KHCIIOTa, XUMUYECKHE CBOWCTBA, MONydyeHHe, MpuMeHeHue. JlelicTBue xjiopa u XJIOpOBOJOPOia Ha OPraHu3M
yenoBeka. BakHellne XJI0puabl U UX HaX0XKACHUE B IPUPOJIE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
creneHn okucneHus. CTpoeHHe W (PU3NYECKHUE CBOMCTBA MPOCTHIX BEMIECTB — KHUCIOPOJAa H CEpHI.
AnnorpornHbie MOTUGUKAIIUU KUCIOPOAA U Cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOA, CTpPOEHUE,
¢busznueckue U XUMUYECKHEe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENTH KHUCIOTHBIX OKCuAoB. CepHas
KUCTIOTa, (U3MYECKUE U XUMHUYECKHEe CBoiicTBa (oOmIMe Kak TWPEACTaBUTENs Kilacca KUCIOT H
cnenuduueckre). XuMHYECKHE PeaKkilny, JeKalie B OCHOBE MPOMBIIIIEHHOTO CMI0Cc00a MOMyYeHHsT CEPHOM
kucnothl. [Ipumenenue cepHoit kucnotel. Colu CEpHOU KHCIOTHI, KAaUeCTBEHHAs! peakilvs Ha Cylb(ar-HOoH.
Haxoxnenne ceppl M €€ COEAMHEHUMH B MpUpPOJE. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOMIEH Cpemsl
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COCIMHEHUSIMH cepbl (KHUCIOTHBIE JIOXKJIW, 3arps3HEHHEe BO3AyXa U BOJOEMOB), CIIOCOOBI  €ro
IIPEOTBPALCHHUSL.

O6mas xapakrepuctuka 31MeMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpPHBIC
CTETIEHU OKHCICHHS. A30T, paclpoCTpaHEeHUe B pUpoe, (pu3ndeckre U XuMuieckue cBoiicrsa. Kpyrosopor
a3ora B Mpupoje. AMMHAK, ero (U3NYEeCKHe U XMMUYECKHE CBOWCTBA, MojlydeHue M mpumeHenue. Comu
aMMOHUS, UX (PU3MUECKME W XHUMHYECKHE CBOWCTBa, NpUMeHeHue. KadecTBeHHass peakuus Ha HOHBI
aMMOHHS. A30THas KHUCIOTa, €€ TOodydeHHe, (HU3UUYECKHe M XUMHUYECKHE CBOiicTBa (oOmme Kak
IIpECTaBUTEINS KJlacca KUCIIOT U cnenuduueckue). Mcnoap3oBaHue HUTPATOB U COJEH aMMOHMS B KaueCTBE
MUHEpaJIbHbIX ynoOpeHuil. XHUMHYECKOE€ 3arps3HEHHE OKpYXKalollell cpeabpl COEAMHEHUSIMU —a30Ta
(KUCTIOTHBIE JOKIM, 3arpsA3HEHUE BO3IyXa, MOYBBI M BOA0EMOB). Docdop, ammoTpomHble MOAUPHUKALIAN
docdopa, pusnueckue u xumuueckne cpoiicrsa. Oxcun pocopa (V) u pochopnas kucnora, puznveckue u
XMMUYECKHE CBOICTBA, mosrydeHue. Mcmnonp3oBanue ¢pocdaroB B Ka4eCTBE MUHEPAIBHBIX YIOOPSHHH.

Oo6mas xapakrepuctuka 31eMeHTOB IV A-rpynmbel. OCOOSHHOCTH CTPOCHHUS aTOMOB, XapaKTepPHBIC
CTENIEHU OKHUCIJICHHUA. YTIEpOoJ, aIOTPOIHbIe MOAU(UKALUU, pacpOoCTpaHEHHE B MpHUpoJie, pusnueckue u
XUMHUeckue cBoiicTBa. Ancopbuus. KpyroBopot ymiepona B mpupojie. Okcupsl yriiepoja, ux Gu3nyeckue u
XMMHMUYECKHE CBOMCTBA, JEMCTBHE Ha >KUBbIE OPraHU3MbI, IOJYyYEHHE U TNPUMEHEHHE. DKOJIOTMYecKHe
poOIeMBbI, CBSI3aHHBIE C OKCHIOM yriiepona (1V), runore3a mo6aqbHOTO MOTEIJICHUST KIIMMAaTa, TapHUKOBBII
a¢¢ext. YroapHas KUCIOTa U €€ CoNU, UX (PU3NYECKHE U XUMUYECKUE CBOMCTBA, NOJYyYEHHE U MPUMEHEHUE.
KauectBennass peaknuss Ha KapOoHar-uoHbl. lcmonbp3oBanue kapOoHaTroB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTHU U CEJIbCKOM XO3HCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPTaHMYECKUX BEILIECTBAX KaK O COEAUHEHMSX yrepojaa (MeTaH, dTaH,
STHUJIEH, alleTHJIeH, dTaHOJ, IMIIEPUH, YKCyCcHas KucioTa). [IpupogHble HCTOYHUKHU YIIEBOIOPOIOB (Yroib,
MPUPOJHBIN Tra3, He(Th), MPOAYKTHl HUX mepepaboTku (OeH3MH), UX pOJb B OBITY M HPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTHYECKU Ba)KHBIX BEIIECTBAaX: *KHUpax, OeiKax, yIieBoJaX — U UX POJIU B KU3HU YEJIOBEKa.
MarepuaibHO€ €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usumueckue M XHMHUYECKHE CBOWCTBA, MoylydeHHMEe W mnpuMeHeHue. CoeanHeHus
kpeMHHs B nipupojae. Obmue npencrasinenust o0 okcuae kpemuus (1V) u kpemauneBoit kuciaore. CHIMKATHI,
UX HUCIIOJIb30BaHUE B OBITY, B IPOMBILIUICHHOCTH. BaxkHelne cCTpouTeNbHbIE MaTepHalibl: KepaMuKa, CTEKJIO,
IIEMEHT, OeToH, jkene300eToH. [Ipobrembl 0Ge30MacHOTO WCMOIB30BAHUS CTPOMTEIIBHBIX MAaTEepPHATOB B
OBCEIHEBHOM XU3HU.

Xumuueckuil IKCnepumeHm:

u3ydyeHue oOpa3lOoB HEOPraHMYECKUX BEIIEeCTB, CBOWCTB COJSHOM KHCIOTHI, IPOBEICHHE
KaueCTBEHHBIX peakluil Ha XJIOPUA-UOHBI U HAOMIOACHHUE NMPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTPaXKAIOIIIe
¢dusznueckue M XUMHUYECKHE CBOMCTBA TajJOTeHOB M HMX COEAMHEHUH (BO3MOXHO HCIHOJIb30BaHHE
BHJIEOMAaTEpUaJIOB), O3HAKOMJICHHE ¢ 00pa3liaMu XJI0pUA0B (TaJOreHUI0B), 03HAKOMIIEHUE C 00pa3liaMu Cephbl
u e€ coenuHEHUSIMHU (BO3MOXKHO HCIOJB30BaHUE BUIEOMATEpUANIOB), HAONIOACHUE Ipoliecca OO0yrIUBaHUS
caxapa TMOJ [JEHCTBHEM KOHIEHTPUPOBAHHOM CEPHOIl KHUCIOTHI, HW3y4Y€HHUE XHUMUYECKUX CBOMCTB
pa30aBIIeHHON CEepHOI KHUCIIOTHI, MPOBEICHUE KAYECTBEHHOM peakuuu Ha cylbpar-uoH U HaOmroIeHue
npu3Haka e€ MPOTEeKaHUsl, O3HAKOMIIEHHE ¢ (PU3MYECKUMHU CBOMCTBaMM a3zora, (ochopa M MX COEAMHEHUN
(BO3MOKHO HCIIOJIB30BaHUE BUAEOMATEPHATIOB), 00pa3aMu a30THBIX U (HoChOPHBIX YIOOPEHUM, TIOITy4YeHuE,
coOupaHue, pacro3HaBaHHE W M3y4YE€HUE CBOWCTB aMMHaKa, MPOBEJCHHE KaueCTBEHHBIX pEaKlnii Ha WOH
amMmMoHMsI U (ochaT-MOH M HM3y4YEeHUE MPHU3HAKOB HX MPOTEKAHHWS, B3aHMMOJACUCTBHE KOHLIEHTPUPOBAHHOMN
a30THOM KHUCIOTHI C MeObl0 (BO3MOXKHO HCIIOJNIb30BAaHHWE BHJICOMATEpUasIOB), HU3y4yeHUE MoJenen
KPUCTAINIMYECKUX pPEIIETOK anmMasza, rpadura, ¢ymaepeHa, O3HAKOMJICHHE C IMPOLIECCOM afacopOuu
pPacTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YIMIEM W YCTPOMCTBOM MPOTHBOras3a, MOIy4YeHHe, coOMpaHue,
pacro3HaBaHUe M U3y4eHHE CBOMCTB YIICKHCIIOTO Ta3a, MPOBEACHUE KaYeCTBEHHBIX PEAKIMH Ha KapOOHAT U
CHJIMKaT-MOHbl W M3y4yeHHE MPHU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHHE C TMPOJYKIHEeH CUIMKaTHOM
MPOMBIIIJICHHOCTH, PEIICHHE SKCIEPUMEHTAJIbHBIX 337ad 1o Teme «BakHeilmine HemeTalulbl M MX
COCTUHEHUS».

MeTaJlIbl M UX COEIMHEHUS

OOmiast XapakTepUCTHKa XUMHUYECKHX O3J€MEHTOB — METAJJIOB HAa OCHOBAaHMM MX IOJOXKEHHUS B
Ilepuognueckoit cucreme xumuueckux snemeHToB [[. M. MenneneeBa u crpoeHust atomoB. CTpoeHHe
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MeTauioB. MeTtannuyeckas CBsI3b M METAJNIMYeCcKass KPUCTAJUIMUECKAsl PEIIETKA. DJIEKTPOXUMUYECKUM Psif
HanpspkeHud MeramuioB. Du3nyeckre M XUMHYECKHE CBOMCTBA MeTawioB. OOmue crocoObl MONTydeHHs
MeTayioB. [loHsiITHE O KOPPO3UM METAILIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHl UX OT KOoppo3uu. CruiaBbl (CTalb,
YYT'YH, JIOPATIOMUHUHN, OpOH32a) U MX IPUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.

[[lesrounble MeTasuibl: mojoxkeHue B Ilepuogumueckod cucreme xuMuueckux snemeHToB [l .
MenieneeBa, CTpOEHHE MX aTOMOB, HaXOXJeHHE B Ipupoje. Puznueckue M XUMUYECKUE CBOWCTBA (Ha
npuMepe Hatpus U Kaiaus). OKCUIbI U THAPOKCUIBI HATPpUs U Kaiusl. [I[puMeHeHre 1menouyHbIX METAJJIOB U UX
COCIMHEHU M.

[[leouyHO3EMENBHBIE METAJUIBI MAarHWl W KalbUuid: ToJIokeHue B Ilepuoamdeckoil cucreme
xuMuueckux 3neMeHToB /. M. MenaeneeBa, CTpOCHHE UX aTOMOB, HAXOXKJEHUE B npupoae. Ouznueckue u
XMMHMUYECKHE CBOWCTBA MarHus U Kajblus. BaxkHeiiue coeauHEHUs KajabLus (OKCUI, THIAPOKCHI, COJIH).
JXécTtkocTh BOABI U CIIOCOOBI €€ yCTpaHEHMUS.

AmomuHMii: nosokeHue B llepuoguueckoi cucreme xuMmudeckux eMeHTtoB [l M. Menpeneesa,
CTpPOEHHUE aToMa, HaxoXKJeHue B npupoje. Ousndeckre U XUMUYECKHUE CBOWCTBA alfOMUHUA. AM(OTEpHBIE
CBOMCTBA OKCH/IAa U TUJPOKCUIA ATFOMUHUS.

Keneso: nonoxxkenue B [leprognyeckoit cucreme xuMuueckux aemeHToB . . MenneneeBa, cTpoeHue
aToma, Haxo)KJieHue B npupoje. Pu3nyeckue U XMMUYECKHe CBOMCTBa kene3a. OKCUIbI, THAPOKCUIBI U CONTU
xene3a (1) u sxenesa (I11), ux cocras, cBOCTBA U MOJTyYECHHUE.

Xumuueckuit IkKcnepumenm:

O3HaKOMJIEHME C oOpa3llaMd METAJJIOB U CIUIaBOB, WX (PU3MUYECKUMH CBOMCTBAMH, HW3YUYEHHE
pEe3yABTAaTOB  KOPPO3WH METAUIOB  (BO3MOXKHO  HCIOJIB30BAHME BHJICOMATEPHUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSI OKCHJAA KalbliMsl M HaTpus C BOAOM (BO3MOXHO HCHOJNB30BAHUE BHUAEOMATEPHUAIIOB),
HCCIIEZIOBAHNE CBOMCTB >KECTKOW BOJIBI, MIpOLIECcCca TOPEHUS JKeye3a B KUCIOpoAe (BO3MOYKHO HCIIOJIb30BaHUE
BHJIEOMAaTEPUAJIOB), MPU3HAKOB IPOTEKaHMs KaU€CTBEHHBIX PEaKIMii Ha HOHBI: MArHUS, KaJlbIIHs, aIIOMUHUS,
uuHka, xenesa (1) u xenesza (ll), mequ (1), HaGmroneHue u omucaHue MPOLECCOB OKpAIIMBaHUS MIAMEHU
MOHAMHM HaTpusl, Kaliusl M Kajablus (BO3MOXKHO HCHOJb30BAaHME BHJEOMATEpUAIOB), HCCIEI0OBaHHE
aM(OTEepHBIX CBOMCTB TUAPOKCHIA ATIOMUHUS U THAPOKCUAA IMHKA, PEIlIeHHE SKCIEPUMEHTaIbHBIX 3aa4 10
TeMe «BakHelIe MeTaibl U UX COECTUHEHUSD.

XuMHUSA U OKPY:KaOIIas cpeaa

BemectBa 1 mMarepuainsl B MMOBCEJHEBHOM KM3HU 4YeloBeKa. be3onmacHoe MCIOb30BAHKME BEIIECTB U
XMUMHUYECKUX peakiuii B ObITy. [lepBas moMoIb mpu XMMHYECKUX 0KOTaX U OTPaBJICHUSAX.

XUMUYECKOe 3arps3HeHHE OKpyXKalomled cpenbl (MpenenbHas JOMyCTHMas KOHLIEHTPAlMs BEIIECTB,
nanee — [1/1K). Posib XuMuu B pelieHUH 3KOJIOTHIECKUX MTPOOIEeM.

Xumuueckuit Ikcnepumenm:

u3ydeHue o0pa3oB MaTepHUaIoB (CTEKIIO, CIUIABbl METAIIJIOB, MOJIMMEPHBIEC MaTEPHAIIbI).

Mesxicnpeomemmboie ceazu

Peanuzanuss MexXnpenMETHBIX CBSI3€d INPU M3YYEHUHM XMMHUM B 9 Kiacce OCYILECTBISIETCS 4Yepe3
HCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHSATUH, SBJISIONIMXCS CUCTEMHBIMU IS
OTJIEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01ue ecTecTBEHHO-HAyYHbIE MOHATHS: HAaydHbIN (DakT, rumoresa, 3aKOH, TEOpHSs, aHAlU3, CHHTE3,
KJacCU(pUKaIMs, MEePUOAUYHOCTh, HAOIIONEHUE, OJKCIIEPUMEHT, MOJCIUPOBAHHUE, HU3MEPEHHUEe, MOJIeb,
SIBIICHUE, TAPHUKOBBIN 3(p(PeKT, TeXHOIOTHS, MaTepUAIIHI.

®usnka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIWJ, HU30TOIbl, PaJUOAKTUBHOCTD,
MOJIEKYa, SNIEKTPUYECKUI 3apsil, MPOBOJHUKH, MOJYIPOBOIHUKH, AUAIEKTPUKU, (POTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOe COCTOSIHUE BEIeCTBa, ra3, pacTBOp, PACTBOPUMOCTb, KpPHUCTANIMYECKash penIéTka,
CIUIaBbl, (hU3MYECKHe BETUYMHBI, €IUHUIBI M3MEPEHHUs, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3MIBI,
Counnue.

buonorus:  gortocunTes, abixaHue, Ouocdepa, dKocHcTeMa, MUHEpPAIbHBIE  YIOOpEHMS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIbHBIEC BEILIECTBA.

I'eorpadus: armocdepa, ruapochepa, MuHepanbl, TOpHbIE TIOPO/BI, MOJE3HbIE UCKOMAEMble, TOIUINBO,
BOJHbBIE PECYPCBI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS IPOI'PAMMBLI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHMSA

JIMUHOCTHBIE PE3VYJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHMs JOCTUTAIOTCA B
xone OOy4YeHHMss XUMHUU B €IWHCTBE Y4EOHOW W BOCHHUTATEIBHON JCSITENTLHOCTH B COOTBETCTBHH C
TPATUIIMOHHBIMU POCCUUCKUMH COLMOKYIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, TPUHSATHIMHU
B O0IIECTBE MPAaBMWIAMU U HOPMaMU MOBEJCHUS U CIIOCOOCTBYIOT IPOIIECCaM CaMOTIO3HAHUS, CaMOPa3BUTHS
U COLMATIM3aLUU 00y4aroIUXCA.

JIM4HOCTHBIE PE3YAbTaThl OTPaKAIOT TOTOBHOCTH OOYYAlOIIMXCS PYKOBOJCTBOBATbCS CHUCTEMOMU
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALMN U PaCIIMpPEHUE ONBITA JCATEILHOCTA Ha €€ OCHOBE, B TOM YHUCIE B
4acTu:

1) naTpMoTHYECKOro BOCIIMTAHHUS:

LIEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAaydHOMY HaCJIEIUIO,
MMOHUMAaHUS 3HAYCHHUS] XUMHUYECKOW HAyKM B JKM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAJIETh
JIOCTOBEPHOM MH(OpMAIE O MepeaOBBIX AOCTIKEHUAX U OTKPBITUAX MUPOBOM U OTEUECTBEHHOW XUMMHH,
3aMHTEPECOBAHHOCTHU B HAyYHBIX 3HAHUSAX 00 yCTpONCTBE MHpa U 00IIECTBA;

2) TPaKAAHCKOT0 BOCTIMTAHUS

MPEICTABIICHUS] O COIMAIBHBIX HOPMAax M TMpaBUIaX MEXKIMYHOCTHBIX OTHOIIEHHN B KOJUICKTHBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, yueOHO-HUCCIeI0BAaTENbCKOM, TBOPUECKOH U
IPYTUX BUAAX NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM ACSITEIHHOCTH MPH BBHITIOTHEHUHU
y4eOHBIX, TI03HABATEJbHBIX 3a7a4, BBIMOJIHCHHN XUMUYECKHX OJKCIEPUMEHTOB, CO3/IaHUU Y4YEOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aMMOIOHMMAHHUIO U B3aMMOIIOMOIIM B IMpoLEecce ITON y4eOHOU AeSITeTbHOCTH,
TOTOBHOCTH OIICHHMBAaTh CBOE TOBEJACHUE WM TOCTYNKH CBOWIX TOBApHUIIEH C TO3WIIMH HPABCTBEHHBIX H
MIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS MOCIEACTBHUM MOCTYIKOB;

3) HEHHOCTH HAYYHOIO MO3HAHUS:

MHPOBO33PEHUECKUE TNIPEJICTABICHUS O BEIIECTBE M XUMHUYECKOM pPEAaKUUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABIIAIOIIME OCHOBY JUISI TOHMMAHHMS CYIIHOCTH HAy4dHOU
KapTUHBl MHUpA, MpPEICTaBlIeHUsS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS MPUPOIbI, B3aUMOCBS3IX
YeJoBeKa C MPUPOJHOM CPEeNo, O PO XMMUM B TIOZHAHUHU ATUX 3aKOHOMEPHOCTEH;

M03HAaBaTeNIbHbIE MOTHUBBI, HAIIPABJICHHbIEC HA MOJYyYEHHE HOBBIX 3HAHUN 110 XUMUHU, HEOOXOAUMBIE IS
00BsICHEHHsI HAOMIOAAEMBIX TPOIECCOB M SIBJICHWH, MO3HABATEIIbHOW, MH(MOPMAITMOHHOW M YUTATEIbCKOM
KyJIbTypbl, B TOM YHCJE HABBIKOB CaMOCTOSITEIbHOM pPabOThl C Y4EOHBIMU TEKCTaMHU, CIPABOYHOU
JUTEPaTypOu, JOCTYIMHBIMU TEXHUYECKUMHU CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOy4eHHI0 U T[O3HAHUIO, JII0OOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0OOpa30BaHUIO, TPOEKTHOW M  MCCIENOBAaTENbCKOW JIEATEIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHS 00y4eHUS B JalbHEHIIIEM;

4) popMupoBaHus KyJIbTYPhI 310POBbSI:

OCO3HAaHHUE LIEHHOCTU J>XU3HHU, OTBETCTBEHHOIO OTHOUIEHUSI K CBOEMY 3J0pPOBbIO, YCTAaHOBKM Ha
30pOBBI 00pa3 JKU3HHM, OCO3HAHUE TOCIEACTBUNA M HEMPHUAITHE BPEOHBIX NPUBHIYEK (YINOTpeOieHus
QJIKOTOJISI, HAPKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOIIIOCHUS MpaBUil O0€30MaCHOCTH MpU OOpaIleHuH C
XMMHYECKUMH BEIIeCTBAMU B OBITY U pPeabHOM KU3HH;

5) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K MPAKTHYECKOMY HU3Y4YEHHIO MPOQEeCcCHil U Tpyda pa3IUyHOTO POJAd, YBAXKEHUE K TPYyLy H
pe3yapTaraM TPYIOBOM JAESATEIbHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH,
OCO3HAHHBIN BBHIOOP WHAMBHUIYATHHON TPACKTOPHH MPOAOIDKEHHs] 0Opa3oBaHHs C y4ETOM IJIMYHOCTHBIX
WHTEPECOB U CIHOCOOHOCTH K XWMHHU, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YCIEUTHOM
npodeccUOHANbHON AEATEIbHOCTH U Pa3BUTHUS HEOOXOJUMBIX YMEHUW, TOTOBHOCTH aJalTHUPOBATHCS B
poheccHoHaIbHON Cpee;

6) 3K0JIOrHYeCKOro BOCIIMTAHMS:



9KOJIOTMYECKH 11€1€CO00pa3HOE OTHOLIEHUE K MPHUPOJIE KaK UCTOYHUKY >KM3HU Ha 3eMJle, OCHOBE €&
CYILIECTBOBaHMS, TOHMMAHHE IIEHHOCTH 3/J0pOBOTO M 0Oe3omacHoro o0pasza »KHU3HH, OTBETCTBEHHOE
OTHOULICHHE K COOCTBEHHOMY (DPM3NYECKOMY U ICUXUYECKOMY 3[J0POBBIO, OCO3HAHUE IIEHHOCTH COOMIOACHUS
npaBuiI 6€30IaCHOTO MOBECHUS MPH pabOTe C BEIIECTBAMH, a TAKKE B CUTYAIHSIX, YTPOXKAIOIIUX 3/J0POBHIO
M KU3HH JTIONICH;

CIOCOOHOCTH TPHUMEHSATh 3HAHUS, TOJydaeMble NpPU M3YUYCHHUH XUMHH, ISl DPELICHUs 3ajad,
CBA3aHHBIX C OKPYKAIOIIEH IPUPOJHON CPENOM, Ul NOBBIIMICHHWS YPOBHS 3KOJIOTMYECKOW KyJIBTYpHI,
OCO3HaHUs TIIOOAITBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJEM M MyTeH WX pemIeHus MOCPEACTBOM METOJI0B
XUMMH, SKOJOTUYECKOTO MBILIEHUS], YMEHUS PyKOBOJICTBOBATbCA UM B I03HABATEIbHON, KOMMYHUKATUBHOM
U COLMAIbHOM MPAKTHKE.

METAIIPE/IMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX PE3y/IbTAaTOB BBIAEISAIOT 3HaUUMBbIE ISl GOPMUPOBAHUS MUPOBO33PEHUS
oOmieHayuyHble TOHSATHS (3aKOH, TEOpHs, NMPUHIMII, TUNOTE3a, (PakT, cucrema, Mpouecc, SKCIEPUMEHT U
JpyTroe€.), KOTOPbIE HMCIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MpEIMETax M MO3BOJSIOT Ha OCHOBE
3HAHMW W3 3TUX NPeAMETOB (POpPMHpOBATh MPEACTABICHHE O IEJIOCTHOW HAyyHON KapTUHE MuUpa, U
YHHUBEpCaJbHble y4yeOHble JeHCTBUS (IIO3HABaTEIbHbIE, KOMMYHUKAaTHUBHBIE, PETYISTUBHBIE), KOTOpbIE
obecrneunBalOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYILIECTBICHUIO
y4eOHOU J1eATeNbHOCTH.

Ilo3naBaTebHbIE YHMBepPcaIbHbIe YueOHbIE JeliCTBUSA

ba3oBble jiornyeckue AeicTBUA:

YMEHHUSI MCTIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHHS IPU OCBOCHUU 3HAHUMN: PACKpbIBaTh CMBICI
XMUMHUYECKUX TOHSATHH (BBLAENATh UX XapaKTepHbIE MPHU3HAKM, YCTAHABIMBATH B3aUMOCBS3b C APYTUMU
MOHATHUSMHM ), UCIIOJIb30BaTh MOHSTUA /17151 OOBSICHEHUS OTIENIbHBIX (PAKTOB U SBICHUMN, BHIOMpPATh OCHOBAHUS
U KpUTEPUH IS KJIACCU(PUKAIIUN XUMUYECKUX BEIIECTB U XMMHUECKUX peaKkiuii, yCTaHABIMBATh IPUYUHHO-
CIIEZICTBEHHbIE CBSA3M MEXKIYy OOBEKTaMU H3YyU€HHS, CTPOUTH JIOTMYECKHE pacCyXIeHus (MHIYKTUBHBIE,
JeyKTUBHBIE, TI0 aHAJIOTUH), 1eJ1aTh BHIBObI M 3aKIJIIOUEHUS;

YMEHUE NpPUMEHATb B IMpolecce MO3HAaHWs MOHATHA (IPEAMETHbIE U MeETalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIOIb3yeMblEe B XUMHH, IPE0OPa30BbIBATh IIUPOKO MPUMEHSIEMBIE B
XMMUU MOJENIbHbIE NPEACTABICHUS — XUMHUYECKUH 3HAaK (CHMBOJ 3JI€MEHTa), XMMHYecKas (opMmyna u
YpaBHEHHE XUMHUYECKOM pPEaKIMHM — IpU peIIeHUH Yy4eOHO-NO3HABaTEJbHBIX 3ajad, ¢ Y4ETOM ITUX
MO/JIEJIbHBIX NIPECTABICHUN BBISBIATH M XapaKT€PU30BaATh CYLIECTBEHHbIE IPU3HAKH N3y4aeMbIX OOBEKTOB —
XMMUYECKMX BEHIECTB M XUMHUYECKUX pEaKIUil, BBIABIATH OOLIUME 3aKOHOMEPHOCTH, HPUYMHHO-
CIIEZICTBCHHBIE CBSI3H U IPOTUBOPEUUS B U3y4aeMbIX IIPOLIECCAX U SBICHHUSAX.

Ba3oBrble uccienoBareyhLcKue NeiiCTBHA.

YMEHHE HCIIONb30BaTh IOCTABICHHBIE BOIPOCHI B KauyeCTBE HMHCTPYMEHTA IIO3HAHUA, a TaKXkKe B
KaueCTBE OCHOBBI JUIsl (POPMUPOBAHMSI TMIIOTE3bI 110 POBEPKE ITPABUIBHOCTH BBICKa3bIBAEMBIX CYXIEHUM;

IpUOOpETEHUE ONBITA M0 MNIAHUPOBAHUIO, OPraHU3aLUHU U TPOBEICHUI0 YIEHUYECKUX SKCIIEPUMEHTOB,
yMeHHMe HalOIIoaTh 3a XOJIOM IIPOILEcca, CaMOCTOSATENIBHO IPOrHO3UPOBATh €ro pe3ynbTar, (opMyIupoBarh
0000IIeHNsT U BBIBOJBI IO pe3ylbTaTaM HPOBEAEHHOTO OIbITA, MCCIEAOBAHMS, COCTaBIATH OTYET O
IpoJieIaHHON paboTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOMpaTh, aHAJIU3UPOBATh U HMHTEPHPETUPOBATH MH(OPMALMIO pa3IM4YHBIX BUJIOB U (HOpM
IPEACTaBICHUS, MNOIY4aeMyl0 W3 pa3HbIX HMCTOYHUKOB (HAy4HO-TOMYJSpHAs JIMTEpaTypa XHUMHUYECKOTO
COJIep)KaHusl, CIPaBOYHbIE MocoOus, pecypchl MHTepHeTa), KPUTUYECKU OLIEHUBATh MPOTHBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE MPHUMEHATh pa3lW4yHble METOJbl W 3alpochl NpPU MOHUCKE U 0TOOpe HHpOpMalUu U
COOTBETCTBYIOIIMX [JaHHbBIX, HEOOXOJUMBIX JJIsI BBIIOJIHEHUS YUeOHbIX M TII03HABATEJBHBIX 3a/ay
ONpeNeNiéHHOr0  TuUma, npuoOpeTeHHe ombiTa B 0O0JacTW  HMCMOJBb30BaHUS — HMH(OPMALMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTHH, OBJIAaJEHUE KYJIBTYPOH aKTHBHOIO MCIIOIb30BAHMS PA3IMYHBIX NOUCKOBBIX
CHCTEM, CAMOCTOSITENILHO BEIOMPATh ONTHUMaIbHYIO (POpMY MpeCTaBIeHUs HHPOPMALMK U WITIOCTPUPOBATh
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pemiaeMble 3a/laud  HECIOKHBIMH CXEMaMH, JMarpaMMamH, JApyruMH ¢GopMaMu Tpapukd U HX
KOMOUHAIIUSMH;
yYMEHHE HCTOJIb30BaTh U aHAIM3UPOBATh B IMpoLECCe Y4eOHOH M HMCCIENOBATEIbCKON NESITEIHHOCTH
MHPOPMALIMIO O BIMSHUM TPOMBIIUIEHHOCTH, CEJIBCKOTO XO3SHCTBA M TPAHCIOpTa HAa COCTOSIHHE
OKpYKaroUIeN MPUPOJIHON CPEBI.
KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe y4eOHbIe 1elCTBHUSA:
YMEHHUsI 33/1aBaTh BOIIPOCHI (B X0/€ Auajora U (Win) JUCKYCCHH) IO CYIIECTBY 00CYXIaeMON TEMBI,
(bopMyIHpOBaTh CBOU MPEIIOKEHUS OTHOCUTEIIFHO BBITOJHEHHS MTPEITIOKEHHON 3a/1a4H;
YMEHHUsI MPEJCTaBISITh IIOJIyYEHHBbIE pPE3yIbTaThl I03HABATEIbHOW JEATENbHOCTH B YCTHBIX H
IIMCBMEHHBIX TEKCTaX; Jejarb IPE3EHTAIMI0 pPE3YIbTaTOB BBINOJIHEHUS XUMHUYECKOTO AKCIEPUMEHTa
(JtabopaTopHOTO OIBITA, JTA0OPATOPHOU PaOOTHI 0 UCCIICAOBAHUIO CBOICTB BEIIECTB, y4COHOTO MPOEKTA);
YMEHHUS y4eOHOTO COTPYIHMYECTBA CO CBEPCTHMKAMH B COBMECTHOW IIO3HABAaTENLHOW U
WCCIIEIOBATEIBCKOW JEATENIBHOCTH TIPU PEIICHWH BO3HUKAIOMIMX MpOoOJeM Ha OCHOBE ydyéra oOmmx
MHTEPECOB M COMIACOBaHHUA MO3ULUHN (00CYX AEHUS,, 0OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMBbD», KOOPIANHALUS
COBMECTHBIX JIEMCTBUI, ONpeiesieHue KPUTEPUEB M0 OLIEHKE Ka4eCTBA BBINIOJIHEHHOW paboThI U IpyTHE).
PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:
YMEHHE CAMOCTOSATEIbHO ONPENENATh LU JeSTENIbHOCTH, IUIAHUPOBaTh, OCYIIECTBISTH,
KOHTPOJIMPOBaTh U IMpU HEOOXOJMMOCTH KOPPEKTHPOBAaTh CBOIO JAEATEIbHOCTb, BBIOMpaTh Hauboiee
a3 eKTHBHBIE CIOCOOBI PElICHUs YYEOHBIX U TMO3HABATENBHBIX 33Jlady, CaMOCTOSTEIHHO COCTAaBISITH HIIH
KOPPEKTHPOBaTh NPEIIOKEHHBI JITOPUTM JEWCTBUI NPH BBINOJIHEHUU 3aJaHUN C Y4ETOM IOJyYEHUs
HOBBIX 3HAHUHN 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKLHUAX, OLEHUBATh COOTBETCTBUE MOIYYEHHOTO
pe3ynbTara 3asBICHHOM IIeNTM, YMEHHUE HCIOJIb30BaTh M aHAJM3MpPOBATh KOHTEKCTHI, MpeAjiaraéMble B
YCIOBUHM 3aJJTaHU.
NNPEAMETHBIE PE3VYJIbTATbBI
B cocraBe mpenMeTHBIX pe3ylnbTaTOB MO OCBOCHUIO 0053aTENIbHOIO COJEP)KaHUS, YCTaHOBIEHHOTO
TaHHOM denepanbHON paboyell MpOrpaMMOM, BBIJCISIOT: OCBOCHHBIC OOy4JaIONTMMUCS HAydHbIC 3HAHMS,
YMEHHUSI U CIIOCOObI IeHCTBUH, crienuduueckue i mpeaMeTHON oomacTi « XUMUs, BUIbI JESITEIbHOCTH T10
MOJIy4YEHUIO HOBOTO 3HAHMSI, €r0 MHTEPIpETAIH, TPeoOpa30BaHUIO U IPUMEHEHHUIO B Pa3IMYHBIX YUYEOHBIX
1 HOBBIX CUTYaIUSX.
K xonmy oOydenust B 8 kJjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpa)kaTb
c(hOopMUPOBAHHOCTH Y OOYUAIONIUXCS] YMEHUM:
® PaCKpBIBaTh CMBICI OCHOBHBIX XMUMHYECKHX IOHSATHI: aroM, MOJIEKYlIa, XUMHYECKHI D3JIeMEHT,
MIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OIHOpPOJHAs M HEOIHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEINIbHAs aTOMHAsi U MOJIEKYIIIpHasi Macca, KOJIMYECTBO BEIleCTBA, MOJIb, MOJISIpPHAS Macca,
MaccoBasl JI0JII XHUMHYECKOTO 3JIE€MEHTa B COEAMHEHUHU, MOJSPHbIA OO0BEM, OKCHA, KHCIIOTa,
OCHOBaHHE, COJIb, OAJIEKTPOOTPULIATEILHOCTb, CTENEeHb OKUCICHHS, XUMHYECKas peakius,
KJIacCU(pUKAIMS peaKuil: peakluuu COCIUHEHUS, PEaKIHH Pa3JIOKEHHs, peaKklUHu 3aMellleHus,
peakuuu oOMeHa, 9K30- U SHAOTEPMUYECKUE pEaKlUU, TEIIOBOH 3(deKT peakiuu, sapo atoma,
ANIEKTPOHHBIN CJIOW aToMmMa, aTOMHAas OpOWTallb, PagUyC aroMa, XMMHYECKas CBs3b, MOJSIpHAs U
HEMoJIsIpHasl KOBaJICHTHAasl CBS3b, MOHHAs CBsI3b, MOH, KaTWOH, aHHOH, PacTBOp, MaccoBas OIS
BEIECTBA (MPOLIEHTHAsI KOHLIEHTPAIIKsI) B PACTBOPE;

® JULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX IMOHSATHI U MPUMEHATH 3TU MOHATHS IpU
OTIMCAHUU BEIIECTB U UX MPEBPAIICHU;

® JICTIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHUS (OpMyN BEIIECTB U YpaBHEHUU
XUMHYECKUX PEaKIIHii;

® OIpEJeNsATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTENEeHb OKUCIIECHUS
SNIEMEHTOB B OWMHApHBIX COEIUHEHUSX, MPUHAUIEKHOCTh BEUIECTB K OMNpPEACIEHHOMY Kiaccy
COEMHEHUH 1o (opMyaaM, BHJ XUMUYECKOM CBS3M (KOBaJE€HTHas M MOHHAs) B HEOPTaHHMUYECKUX
COCIMHEHUX;

e packpeiBath cMbici Ilepuognueckoro 3axona JI. M. MenneneeBa: neMOHCTpUpOBaTh NMOHUMAaHHE
MEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMMYECKHX JJIIEMEHTOB OT MX TOJOXEHHA B
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Ileproguueckoil cucteme, 3aKOHOB COXPAHEHMsI MacChl BELECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHsI, 3aKoHa ABOrajpo;

® ONUCHIBATh M XapakTepuszoBaTh Tabnuyayio ¢opmy Ilepruoguueckoil CHUCTEMBl XHMHUYECKHX
3JIEMEHTOB: pa3jNyaTh MOHATHUS «IIaBHas noAarpynna (A-rpymnmna)» u «mobounas noarpynna (b-
rpymmna)», Majable U OOJBIINE MEePUOJIbI, COOTHOCHTh 0003HAYCHUS, KOTOPbIE UMEIOTCS B TaOIUIle
«Ilepuonnueckas cucrema xumudyeckux odnemeHtoB JI. M. MengeneeBa» ¢ 4YHCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XUMUYECKHUX JIEMEHTOB (COCTaB U 3apsij Aapa, o01iee Yucio
AJIEKTPOHOB U PACIIPENIEICHUE UX 10 JIEKTPOHHBIM CIIOSM);

® KITaCCH(HUIMPOBATH XUMHYECKUE AIIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKHE PEeakuu (I0
YHCIIy U COCTaBY yYacCTBYIOLIUX B PEAKLMU BEIIECTB, 110 TEIJIOBOMY IPPeKTy);

® XapaKTepu30BaTh (OMHUCHIBAaTh) OOILIME XUMUYECKHME CBOMCTBA BELIECTB pa3JIMYHbIX KJIACCOB,
MOJTBEPIK/JIasi OMMCAHUE NMPUMEpPaMU MOJIEKYISPHBIX YPaBHEHHMM COOTBETCTBYIOIIMX XMMHYECKHX
peaKuii;

® [IPOrHO3MPOBATH CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXHOCTU
MPOTEKAaHUSI XUMUYECKUX MPEBPAILIEHUI B Pa3IMUHBIX YCIOBHUSX;

® BBIUUCIISTH OTHOCHUTEIBHYIO MOJEKYIIPHYI0O U MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO
XMMHMUYECKOTO »JieMeHTa o (GopMylle COEIUHEHMs, MacCOBYIO JIOJII0 BEIIECTBAa B PacTBOPE,
MIPOBOAUTH PACUETHI IO YPAaBHEHUIO XUMUUYECKON peakiuu;

® IPUMEHATH OCHOBHBIE ONEPALMU MBICIUTENIHON JEeSATENbHOCTH — aHAJIW3 U CUHTE3, CpaBHEHHE,
00001IeHNE, CHCTEeMAaTU3aINI0, KIacCU(UKAINIO, BBISIBICHUE MPUYWHHO-CIICICTBEHHBIX CBSI3eUd —
JUIS M3y4eHUs CBOWCTB BEIIECTB M XHUMHUYECKHX pEakUud, €CTeCTBEHHO-HAay4HbIE METO/IbI
MO3HAHUS — HaOJIoIeHUe, U3MEPEHNE, MOIETMPOBAaHUE, SKCIIEPUMEHT (peasibHbIM U MBICICHHBIN);

e CJIeZIOBATh IIPaBHJIaM TOJIb30BaHMS XUMUYECKOH MOCYI0M U 1a00paTOpHBIM 000PYAOBaHUEM, a TAKKE
mpaBuwiiaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSMHU IO BBITIOJHEHHUIO
71a00paTOPHBIX XHUMHYECKHX OIBITOB IO MOJYYEHHI0O M COOMpaHMIO Ta3000pa3HbIX BEIIECTB
(Bomopoma W KHCIOpOAa), TMPUTOTOBIICHUIO PACTBOPOB C OMNPEACNEHHOM MacCOBOM JIOJICH
pacTBOPEHHOIO  BEIECTBA, IJIAHUPOBAaTh M IPOBOJUTH XMUMHMYECKHE SKCHEPUMEHTHI II0
pacro3HaBaHUIO PACTBOPOB IIEIOYEed M KHUCJIOT C IOMOIUBIO HMHAMKATOpOB  (JIaKMYycC,
(dheHondTanenH, METHIOPAHXK U IPYTHE).

K xoHuy oOydeHus B 9 Kjacce NpeaMeTHble pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpaKaTb

c(hOopMUPOBAHHOCTH Y OOYUAIONIUXCS] YMEHUM:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHATUN: XUMUYECKUHA AIEMEHT, aTOM, MOJIEKYNa, HOH,
KaTHOH, aHUOH, IIPOCTO€ BEILECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTb, 3IEKTPOOTPULIATEIHOCTD,
CTENEHb OKUCIICHUS, XUMUYECKasl peaKiys, XMMUUECcKas CBA3b, TEIUIOBOM 3(h(ekT peakiuu, MoJib,
MOJISIpHBIM O00BEM, pacTBOP, 3JIEKTPOJMUTHI, HEIIEKTPOJIUTHI, NIEKTPOJIUTHUECKAS JAUCCOLUALIMS,
peakiMi MOHHOrO OOMEHa, KaTalu3arop, XMMUYECKOe paBHOBECHE, OOpaTHUMbIEe U HEOoOpaTuMble
peaxI1y, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKLIUU, OKHCIUTENb, BOCCTAHOBUTEIIb, OKHCICHHE
U BOCCTaHOBJIEHHE, AJUIOTPONHMs, aM(OTEpHOCTb, XUMHUECKass CBA3b (KOBAJIEHTHAas, WOHHafi,
MeTaJUTMYeCKast), KpUCTaJUInYecKas peléTka, Koppo3uss METajlIoB, CILIaBbl, CKOPOCTh XUMHUYECKON
peaxiuu, npeaenbHo gonycruMas konuentpanus IIJIK Bemectsa;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHSATUH W MPUMEHSATbh 3TH HOHATHUS IpPU
OINMCAHUH BEIIECTB U UX MPEBPALLCHUH;

® 1ICII0JIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI COCTaBleHUs (OpMyT BeEUIECTB M ypaBHEHUH
XUMUYECKHUX peakluii;

® OIpEENATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS XUMHUECKUX JIEMEHTOB B COEIMHEHMSIX Pa3IMYHOIO
COCTaBa, MPHHAUICKHOCTh BELIECTB K OMpENeNEHHOMY Kiaccy COeIMHEHMH mo (opmynam, BHI
XUMUYECKOH CBsI3M (KOBaJEeHTHAs, MOHHAs, METaJuIn4yecKas) B HEOPraHWYECKHX COEIMHEHHMSX,
3apsil MOHA MO XMMHMYECKOM (opMmyse, XapakTep Cpeibl B BOJHBIX PACTBOPaX HEOPraHMYECKHUX
COEIMHEHUH, TUIl KPUCTAJUIMUECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

e packpeiBath cMbicn Ilepuommueckoro 3akona [I. M. MeHnaeneeBa M JEMOHCTPUPOBATh €r0O
NOHMMaHMEe: OMNUCHIBaTh M XapakTepus3oBarb TabmuuHyto ¢opmy Ileproandeckoil cucTembl
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XMUMUYECKHX 3JEMEHTOB: pa3inyarh MOHATHS «IaBHas monarpymma (A-rpymma)» u «moOouyHas
noarpynna (b-rpymnma)», mansle u  OoJdblIMEe TEPUOIbl, COOTHOCUTH O0003HAYECHHS, KOTOPHIC
HUMCIOTCA B HepHOIIH‘ICCKOfI Ta6JII/II_Ie, C UYHUCIOBBIMH XapPAKTCPUCTUKAMU CTPOCHHUA aTOMOB
XMMUYECKHX JIIEMEHTOB (COCTaB U 3apsij siipa, oOIIee YUCIO0 EKTPOHOB U PACHPEACTICHUE UX TI0
ANIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIHEe 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB DJIEMEHTOB H MX
COEMHECHUH B IIPeeIax MajblX IEPUOIOB U INIABHBIX IOATPYII ¢ Y4ETOM CTPOEHUS UX aTOMOB;

.KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHUYCCKUEC B3JICMCHTBI, HCOPraHM4C€CKUEC BCIICCTBA, XUMUUYCCKHUEC PCAKIINU (HO
YHUCIy M COCTaBy YYacCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 1Mo U3MEHEHUIO
CTeIleHEeN OKHUCIICHUS XUMUYECKIX 3JI€M€HTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OOMME W CHEIU(PUUICCKHE XWMHUYECKHE CBOWCTBA IPOCTHIX U
CJIOKHBIX BCIICCTB, MOATBCPKAAA OIMMCAHUC IMPUMCPAMH MOJICKYIIAPHBIX U MOHHBIX ypaBHeHI/Iﬁ
COOTBCTCTBYIOIIUX XUMHUUYCCKUX peaKHI/If/'I;

® COCTABIIATh YPABHCHHS AJICKTPOJUTHYCCKON TUCCOIMAIMN KHUCIIOT, IIEIOYeH W COJICH, IMOJIHBIC U
COKpAaIlEHHbIE ypaBHEHHUS pPEaKIUil MOHHOTO OOMEHa, YpaBHEHMs pPEaKIMH, MOATBEPKIArOIINX
Cym€CTBOBAaHUC TeHETUYECKOU CBSI3U MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB,

® PACKPLIBATE CYHIHOCTH OKHCIHMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/II\/’I MOoCPEACTBOM COCTABJICHUA
ANIEKTPOHHOTO OallaHCca STUX PeaKInii;

® [IPOrHO3HUPOBATH CBOMCTBA BCHICCTB B 3aBUCHUMOCTHU OT HMX CTPOCHHA, BOZMOXHOCTH INPOTCKAHUA
XUMUYECKHX IIPEBPAIICHUN B Pa3JIMYHbBIX YCIOBUSX;

® BHIUMCIIATH OTHOCHTEIBHYIO MOJICKYISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIIO
XAMUYECKOTO 3JeMEHTa 1O (QOpMylIe COEIWHEHHs, MAacCOBYIO [OJI0 BEIIECTBA B PacTBOPE,
MIPOBOJIUTE PACUETHI 10 YPABHEHUIO XMMUYECKOM pEaKIuu;

e COOMIONATh MpaBwiIa MOJIH30BAHUS XUMUYECKOH TIOCYIOH ¥ JTa00 paTOPHBIM 000PYIOBAaHHEM, a TAKKe
ImpaBujia O6paHIeHI/I$I C BCIICCTBAaMKU B COOTBETCTBUM C HHCTPYKIHUAMHU II0 BBIIIOJIHCHUIO
7a00PaTOPHBIX XUMHYECKHX OIBITOB IO IOJIy4EHUIO M COOMPAHUIO Ta3000pa3HbIX BEIICCTB
(aMMUaKa 1 yIJIEKUCIIOTO rasa);

® IPOBOJIUTH PEAKIINH, MMOATBEP)KIAIOIINE KaYEeCTBEHHBIN COCTaB Pa3IMYHBIX BEUIECTB: PacIiO3HABATh
ONBITHBIM TyTEM XJIOPUA-, OpoMHI-, HOAUA-, KapOoHar-, Qocdar-, cumukar-, cyibdar-,
THJIPOKCHU/I-UOHBI, KATHOHBI aMMOHUS ¥ HOHBI H3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

® IPUMEHSTH OCHOBHBIC OTIEPAIlA MBICIUTEIBHOW JEATEIILHOCTH — aHAJM3 M CUHTE3, CpaBHEHHE,
0000IIeHNe, CHCTEMaTU3alUIo, BBISBICHUE TPUYNHHO-CICACTBEHHBIX CBSI3€H — JUIS W3YYCHUS
CBOWCTB BEHICCTB W XUMHUYECKUX pEaKIUd, EeCTCCTBCHHO-HAYYHbIC METOJbl TO3HAHUS —
HAONIOJICHUE, W3MEpeHHe, MOJCIUPOBAHHE, OSKCIEPUMEHT (peasibHbIi M MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoumuecTBo 4acos
Ne DJIeKTpOHHBIe (LM(POBHIE)
HanmeHnoBaHue pa3/iesioB U TeM NMPOrpaMMbl KoHTpoJbHbIE IpakTHuec
n/n Bcero o0pa3oBaTesibHbIE PecypChl
padoTbI KHe padoThl
Pasnen 1. [lepBoHayajibHble XMMHYECKHE MOHSTHUS
11 Xumus — BakHas 001aCTh €CTECTBO3HAHMS U 5 5 bubmoreka [IOK
' NPaKTHYCCKOM JeATSILHOCTH YeJI0OBeKa https://m.edsoo.ru/7f41837c
1.2 BemecTtBa 1 XUMHUYECKHE PEaKIIUU 15 1 bubmorexa HOK
' B peaxt https://m.edsoo.ru/7f41837c
Hroro mo paznemy 20
Pasnen 2. BaxkHelue npeAcTaBuTe I HEOPraHUYECKUX BeleCTB
bubmoreka IIOK
2.1 B .K it 0
O3AYX. RHCHOPOA. LIOHATHE Ob OKeHiax 6 https://m.edsoo.ru/7f41837c
bubmoreka IIOK
2.2 B I
OHOPOILLIOHATHE © RHCTIOTAX M COIAX 8 1 https://m.edsoo.ru/7f41837c
bu6 OK
2.3 Boga. PactBopsl. [lonsiTie 06 ocHOBaHUSIX 5 1 1 h tI/tIpJSI:I;/On:.eeI;asi.ru 17§41837¢
94 0 . 1 ! L bu6moreka [IOK
: CHOBHBIE KJIaCChl HEOPTAaHMYECKUX COCTUHEHUI
P A https://m.edsoo.ru/7f41837c
Hroro o pazzeny 30

Pasnen 3. llepnoanvecknii 3axon u [lepnognyeckas cucrema xumuieckux 3j1eMeHToB Jl. U. Menaesneea. CtpoeHue aToMoB. XMMHU4YeCKasi CBA3b.

OKHCIAUTENbHO-BOCCTAHOBHUTEIbHbIE peaKkuuu
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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

IIepnonnueckuit 3axoH u llepuoanueckas

3.1 cucTeMa XuMuueckux sneMenToB 1. 1 7 bubmroteta [OK
Meeneesa. Crpoesie atoma https://m.edsoo.ru/7f41837c

3.9 Xumudeckas cBsizb. OKUCIUTEIBLHO- 8 bub6moreka [IOK
' BOCCTAHOBHUTEJIbHBIC PEaKIHH https://m.edsoo.ru/7f41837c

MIToro o pasier 15 bubmoreka [IOK
PasAELy https://m.edsoo.ru/7f41837c

PesenBHOE BhEMs 3 bubnmorexa [IOK
P P https://m.edsoo.ru/7f41837c

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJanuecTrBo 4acoB

Ne DJIeKTpOHHBIe (LM POBHIE)
/i HaumeHnoBaHue pa3jesoB U TeM POrpaMMbl Beero Kontposnbubie | Ilpakruuec 06pa30BATETbHbIE PECYpCbI
padoTbI KHe padoThl
Pa3gen 1. BemecTBO U XMMHYecCKHe peaKIUH
11 [ToBTOpEeHUE U yryOneHue 3HaHuH OCHOBHBIX g 1 bubmuoteka LIOK
paszienoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmuoreka [JOK
peaKxIuii https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHYECKAS TUCCOMANNsL. XUMUUECKUE 8 1 1 bubmuoreka [JOK
PCaKIMK B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznena 2. HeMeTa/ls1bl M HX COeANHEHUS
21 OO6m1ast XapakTEepPUCTHKA XUMHUYECKHX JIEMEHTOB 4 1 bubanoreka [IOK
VIIA-rpymmel. Tamoresst https://m.edsoo.ru/7f41a636
99 OO6m1ast XapakTEepPUCTHKA XUMHUYECKHX JIEMEHTOB 6 bubmnoreka [IOK
VIA-rpynmsl. Cepa u e€ coequHEeHUs https://m.edsoo.ru/7f41a636
53 OO01as xapakTepucTUKa XUMUUYECKUX 3JIEMEHTOB . 1 bubmuoteka [IOK
VA-rpynmst. A30T, pochop U X COSAUHCHUS https://m.edsoo.ru/7f41a636
24 OO01as xapakTepucTUKa XUMUUYECKUX 3JIEMEHTOB 8 1 5 bubmuoteka [IOK

IVA-rpynmsl. Yrnepoa 1 KpeMHMIA U X

https://m.edso0.ru/7f41a636
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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

COCAMHCHUA

Hroro no pazneny 25
Pa3gen 3. MeTrajiabl M HX COeIUHEHHUSA
bubmoreka [IOK
A 5
3 Obuge CBORCTBA MeTaIIOR 4 https://m.edsoo.ru/7f41a636
. bubmoreka IIOK
3.2 Bakueiine MeTaiuibl U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazaeny 20
Pasznen 4. Xumus 1 OKpy:Kaomas cpeaa
bubmoreka IIOK
4.1 BemecTBa 1 Marepuansl B )KU3HU YeJIOBEKa 3 https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmuoreia LIOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
DJIEeKTPOHHbIE
Ne uudposbie
n/n Tewa ypoxa Beero Nata 00pasoBaTe/ibHbIe
4yacoB pecypes
[Ipenmer xumun. Posib XuMuu B *KW3HU yenoBeka. Tena u Bubmioreia LIOK
1 1 https://m.edsoo.ru/ff
BEIIECTBA 0d210c
bubmoreka [IOK
2 [TonsiTHE O METOIAX [TO3HAHUS B XMMHH 1 https://m.edsoo.ru/ff
0d227e
IIpaxtuueckas padora Ne 1 «IIpaBuna paGoTsl B bubmuoteka LIOK
3 nabopaTopuu U MPUEMBI 00paICHHS C JTAOOPATOPHBIM 1 https://m.edsoo.ru/ff
000pyIOBaHUEMY 0d23dc
Yuctele BemecTBa U cMecu. CriocoObI pa3aeeHus Bubmorexa [IOK
4 . 1 https://m.edsoo.ru/ff
cMmecei 0d26ca
5 [TpakTrueckas padota Ne 2 «Pua3zleneHI/Ie cMmeceit (Ha 1 ﬁ;gg?;;i:si?rf r
MIpUMEPE OYUCTKH ITOBAPEHHOM COJIH )» 0d28¢8
bubmoreka IIOK
6 ATOMBI ¥ MOJICKYJIBI 1 https://m.edsoo.ru/ff
0d2a6c
XHUMHUYECKHE IIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUECKUX Bubmorexa LIOK
7 1 https://m.edsoo.ru/ff
AJIEMEHTOB 0d2bes
bu6moreka [IOK
8 ITpocThie U CIOKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff
0d2a6c¢
bubauoreka [IOK
9 ATOMHO-MOJIEKY/SIPHOE YUCHUE 1 https://m.edsoo.ru/ff
0d2d50
3aKOoH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUUYECKAs Bubmorexa LIOK
10 1 https://m.edsoo.ru/ff
¢dbopmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX IEMEHTOB
0d2eae
OtHocutenpHas aroMHast Macca. OTHOCUTENbHAS bubmorexa IOK
11 1 https://m.edsoo.ru/ff

MOJICKYIIIpHasA Macca

0d323c
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

bu6muoreka [IOK

12 MaccoBast 10J151 XHMHUYECKOTO 3JIEMEHTa B COCTUHCHU U https://m.edsoo.ru/ff
0d350c
bubmuoreka [IOK
13 Konuyectro BemectBa. Mok, Mossipaas macca https://m.edsoo.ru/ff
0d5230
DU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMHYECKas Bubmmorexa [OK
14 https://m.edsoo.ru/ff
peardntt 0d37fa
bubmoreka [IOK
15 [Mpu3HaKK U YCIOBHS POTEKAHUS XUMUICCKUX PEaAKIUit https://m.edsoo.ru/ff
0d3al6
3aK0H COXpaHEHHS MAacChI BEIIECTB. XUMUICCKUE Bubmmorexa [OK
16 —— https://m.edsoo.ru/ff
0d3b88
Berarcnenus KomuecTBa, MacChl BEIIeCTBa 110 Bubmorexa [IOK
17 ypaBHEHHUSIM XI/IMI/I‘—IGCKI/IX, peaknuit itps://m.eds00. /T
0d5708
Knaccudukarus XuMudeckux peakiuii (CoeTuHeHUs bubmioreia LIOK
18 Pa3IOKEHNs, 3aMeIIeH s, 0OMeHa) ’ ttps://m.eds00. /T
’ ’ 0d3f34
bub6moreka IIOK
19 O0001IeHrE U CUCTEMATA3ALUS 3HAHU I https://m.edsoo.ru/ff
0d40c4
KonTponwsnas padora Nel mo teme «BemecTta u bubmmorexa LIOK
20 XIHMIHHECKHE DKLU https://m.edsoo.ru/ff
0d4290
Bo3nyx — cmech razos. Cocra Bo3ayxa. Kuciopon — bubmorexa HOK
21 3JIEMEHT ¥ NPOCTOE BemmecTBo. O30H https://m.edsoo.ru/ft
' 0d448e
dusznyeckre 1 XUMUYECKHE CBOMCTBA KUCIOpOIa bubmorexa LIOK
22 https://m.edsoo.ru/ff
(peakuuu oxkucieHus, ropenue). [lonsarue 06 okcumax
0d4614
CriocoObl TIOJTydeHHsI KHCIIOPOa B JTA0OPaTOpUH U bubamorera LIOK
23 NpOMBITILICHHOCTH. [IpruMeHeHne kuciopoaa itps://m.eds0o.ru/ff
' 0d497a
TennoBoii a3 ekt xumMudeckoi peakiuu, TOHATHE O bubnuoreka [IOK
24 TEPMOXUMHUYECKOM YPaBHEHHH, JK30- U https://m.edsoo.ru/ff
SHIOTEPMUYECKUX PEAKLIUAX 0d4790
25 TormBo (He(Th, yroib U MeTaH). 3arpsi3HEHHE BO3/yXa, bubnmuoreka [IOK
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https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

CIOCOOBI €ro MPEeOTBPALICHHS

https://m.edsoo.ru/ff
0d4c4a

[Tpaktuueckas padora Ne 3 o teme «Ilomyuenue u

bu6muoreka [IOK

26 coOupaHue KMCIOPOIa, U3Y4EHUE ET0 CBOMCTB» ttps://m.eds00. /it
’ Od4ae?
Bonopon — anemeHT u mpoctoe BeniectBo. Haxoxaenue Bubmioreia LIOK
27 - https://m.edsoo.ru/ff
0d4ddo
dusnyeckre ¥ XUMUYECKHE CBOMCTBA BOJIOPOIA. Bubmioreia LIOK
28 Ipusererie BOTOpOa https://m.edsoo.ru/ff
0d4ddo
bubmoreka [IOK
29 [ToHsiTHE O KUCIOTAX U COJISAX https://m.edsoo.ru/ff
0d50d2
bubmoreka [IOK
30 Crioco0Obl TIOJTydeHHsT BOIOPO/Ia B TabopaTopuu https://m.edsoo.ru/ff
0d4ddo
bu6mmoreka [IOK
i | oo 6 4 e el
’ 0d4f42
bub6moreka IIOK
32 MonsipHbIii 006EM ra3oB. 3aKOH ABOTaapo https://m.edsoo.ru/ff
0d542¢
Beruncienust 00b€Ma, KOJIMYECTBA BEIIECTBA I'a3a 110 €ro Bubnuoreia LIOK
33 U3BECTHOMY KOJ'II/I‘IGC;By BEILIECTBA MU 00BEMY hitps://m.eds00.ru/ft
0d55a0
Beorunciienust 005EMOB ra30B 110 YPaBHEHUIO PEAKIUU Ha bubmiorexa LIOK
34 OCHOBE 3aKOHA 00BEMHBIX OTHOIIEHUH I'a30B https://m.eds00.ru/ff
0d5708
bu6moreka [IOK
35 DOU3NYECKUE U XUMAYECKUE CBOMCTBA BOJIBI https://m.edsoo.ru/ff
0d587a
bubauoreka [IOK
36 CocraB ocHoBanuii. [ToHsTHE 00 MHAMKATOpPaAX https://m.edsoo.ru/ff
0d59e2
Bona xak pactBopurens. HacsleHHbIE U bubnmuoreka [IOK
37 HEHACHIIIEHHbIE PaCTBOPbI. MaccoBasi J10JIsl BEIIECTBA B https://m.edsoo.ru/ff
pactBope 0d5b40
38 [Ipaktuueckas padora Ne 5 o teme «IIpurorosnenue bubnuoreka [IOK

pacTBOPOB C ONPEAEIEHHON MaCCOBOM 10IEN

https://m.edsoo.ru/ff
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https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

pPacTBOPEHHOIO BELIECTBAY»

0d5eba

Konrponbnas pabora Ne2 no teme «Kucnopoa. Bomopos.

bubmuoreka [IOK

39 Boga https://m.edsoo.ru/ff
006342
bubmuoreka [JOK
40 Oxcuipl: coCcTaB, KiacCupHUKAIKs, HOMEHKIATypa https://m.edsoo.ru/ff
0d664e
[Tonydyenune u XMMHUYECKHUE CBOMCTBA KUCIOTHBIX Bubmmorexa [OK
4 OCHOBHBIX 1 aM()OTEPHBIX OKCHIOB ’ https://m.edsoo.u/tt
0d664e
bubmmoreka [IOK
42 OcHoBaHUS: cOCTaB, Kaaccu(UKaIvsi, HOMEHKIIaTypa https://m.edsoo.ru/ff
0d67ca
bubmoreka [IOK
43 [MonyueHne ¥ XUMUYECKUE CBOWCTBA OCHOBAHHIA https://m.edsoo.ru/ff
0d67ca
bu6mmoreka [IOK
44 Kucnotsl: cocras, kiaccudukaims, HOMEHKIATypa https://m.edsoo.ru/ff
Odfee2
bu6mmoreka [IOK
45 [TonydyeHne ¥ XUMHYCCKUE CBOMCTBA KHUCIIOT https://m.edsoo.ru/ff
Odfee2
Conu (cpeaHue): HOMEHKIATypa, CIIOCOOBI TIOJTydCHHS, Bubmmorexa LIOK
46 UMIIECKIE CBOHCTRA https://m.edsoo.ru/00
ad9474
[Ipaktuueckas padota Ne 6. Perenue bubauoreka [IOK
47 SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «OCHOBHBIC KIIACChI https://m.edso0.ru/00
HEOPraHUYECKUX COCTUHEHUI ad9b7c
['eHeTHUecKas CBsI3b MEXKIY KJIACCAMH HEOPTaHUYECKUX bubamorera LIOK
48 coeumenmii https://m.edsoo0.ru/00
ad9a50
bubauoreka [IOK
49 O00011eHrE ¥ cUCTEMATH3ALUA 3HAHUI https://m.edso0.ru/00
ad9ch2
Konrponbshas padora Ne3 mo teme "OCHOBHBIE KJIACCHI bubmorera LIOK
50 o https://m.edsoo.ru/00
HEOPraHUYeCKUX COCIMUHCHUN adoela
[lepBbIe MOTBITKU KIACCH(PUKAIINNA XUMUUECKUX bubmorexa IOK
51 https://m.edsoo.ru/00

3JeMeHTOB. IIoHsATHE O T pyimnax CXOAHbIX 3JIECMCHTOB

ad9ffa
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

Ilepnonnueckunt 3axoH u lleproguueckas cucrema

bu6muoreka [IOK

52 https://m.edso0.ru/00
xuMmuueckux anemeHToB 1. . Menpeneena
ada52c
bubmuoreka [IOK
53 [Teprompl, TPYIIIIbI, TOATPYIIIIEI https://m.edso0.ru/00
ada52c
bubmoreka [IOK
54 Crpoenue atomoB. CocTaB aTOMHBIX siziep. M30Tombl https://m.edso0.ru/00
ada342
bubmoreka [IOK
CrpoeHnue 3eKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB
= [Mepuoauueckoii cucremsl J[. M. Meneneesa https.//m.eds00. /00
o ada6bc
XapakTepucTHKa XUMHUYECKOTO JIEMEHTA 110 €ro bubmuoreka LIOK
56 nosioxeHuto B [lepuoguueckoii cucreme /1. 1. https://m.edso0.ru/00
Memneneea ada824
3HaueHune [lepronnueckoro 3akoHa JJIs pa3BUTHS HAyKU bubmuoteka LIOK
57 u npaktuku. 1. . MenjeneeB — y4€HbIi, eaaror u https://m.edso0.ru/00
rpaKIaHUH ada96e
DIEeKTPOOTPHUIIATEIIHEHOCTh ATOMOB XUMHUECKUX Bubmorexa [IOK
58 https://m.edsoo.ru/00
AIIEMEHTOB
adaab8
bub6moreka IIOK
59 WoHHast XuMu4ecKas CBSI3b https://m.edso0.ru/00
adac34
bubmoreka [IOK
60 KoBaneHTHas moysspHas XUMUYECKas CBA3b https://m.edsoo.ru/00
adaab8
bu6moreka [IOK
61 KoBaneHTHas HEMOJIAPHAS XUMHUYECKas CBSI3b https://m.edsoo.ru/00
adaab9
bubauoreka [IOK
62 CrerneHb OKUCIICHHUSI https://m.edsoo.ru/00
adae?8
bubaunoreka [IOK
63 OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN https://m.edso0.ru/00
adb076
bubmuoreka IIOK
64 OKHUCITUTENN ¥ BOCCTAHOBUTEIIH https://m.edsoo.ru/00
adb076
65 KonrponbHas pabora Ne4 no teme «CTpoeHue atoma. bubnmuoreka [IOK
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

XUMHNYECKas CBA3LY

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

bu6muoreka [IOK

66 O060011eHNEe U CUCTEMATH3aIMsl 3HAHUM 1 https://m.edsoo.ru/00
adb33c
bubmoreka [IOK

67 O060011IeHrEe U cUCTEMATH3aLMs 3HAHUI 1 https://m.edso0.ru/00
ad9ch2
bubmoreka [IOK

68 O060011IeHrEe U cCUCTEMATH3aMsl 3HAHHUM 1 https://m.edsoo.ru/ff
0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

DJIEeKTPOHHbIE
e Tema ypoka Mara wipposrIe
n/n Beero o0pa3oBaTe/ibHbIE
pecypchl
[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema Bubmioreia LIOK
! xumudeckux snementos [I. Y. Menzeneena 1 https://m.eds00. /00
adb59e
3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB XUMHUYECKUX Bubmmorexa [OK
2 DJIEMEHTOB MEPBBIX TPEX IIEPHUOIOB 1 ttps://m.eds00.14/00
adb6b6
Knaccudukamus u HoMeHKIIaTypa HEOPTraHUYECKUX Bubmorexa [OK
3 BemmeeTs 1 https://m.edsoo.ru/00
adb7e2
Buibl XUMUYECKOM CBSI3U U THTTBI KPUCTAIUTMUECKUX bubmorexa IOK
4 pemérox 1 https://m.edsoo.ru/00
adbac6
5 Konrponbshas padora Nel o teme «IloBTopenue u 1
yri1yOneHure 3HaHUM OCHOBHBIX pa3ZiesioB Kypca 8 Kiaccay
Knaccudukarus XuMUYeCKUX peakiuii Mo pa3IndHbIM bubmmorexa LIOK
6 S 1 https://m.edsoo.ru/00
adbch0
[TonsiTue o ckopoctn xumudeckon peakuuu. [lousrre o bubmmorexa LIOK
! TOMOTEHHBIX U TETEPOT€HHBIX PEAKIMAX 1 tps.//m.eds00.1u/00
adbe9a
[Tonsitue o xumuyeckoM paBHoBecun. DakTopwl, bubmunoreka [IOK
8 BJIMSIFOIIME HAa CKOPOCTh XMMHYECCKOM peakiiuy U 1 https://m.edsoo.ru/00
MIOJIOKEHHE XUMHUUYECKOTO PABHOBECUS adc28c
bu6moreka [IOK
9 OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKIIUN 1 https://m.edso0.ru/00
adcade
Teopus anexkrponuTrnueckoi qucconuanuu. CuiabHbe U bubmorera LIOK
10 A — 1 https://m.edsoo.ru/00
adcd68
bubmuoreka IIOK
11 HoHHbIe ypaBHEHUS peaKkunuit 1 https://m.edsoo.ru/00
add448
12 XHUMHYECKHE CBOMCTBA KMCIIOT U OCHOBAHMI B CBETE 1 bubmuoreka IIOK

Hpe,[[CTaBJ'ICHI/Iﬁ 00 BHCKTPOHHTHHCCKOﬁ JAUcCConuanmmn

https://m.edso0.ru/00
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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
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

add5d8

XuUMHUYECKHE CBOMCTBA COJICH B CBETE MPEICTABICHHI 00

bubmuoreka [JOK

13 AIIEKTPOIMTHYECKOM UCCOHAIINN MEps.//m.eds00.1u/00
add8b2
bubmuoreka [IOK
14 [ToHsTHE O TUAPOIU3E COJIEH https://m.edso0.ru/00
add9d4
bubmoreka [IOK
15 O000IIeHre U CHCTEMATH3aIMs 3HAHUI https://m.edso0.ru/00
addd12
bubmoreka [IOK
16 g{iit;ﬁﬁ;ﬁ;iﬁﬁ13;‘;'»«%11161{146 https://m.edso0.ru/00
addbfa
17 Konrponbhas padora Ne2 nmo teme «1eKTpOIUTHYECKAs ﬁ;lggl;l/or;e;zio:j 100
aucconuanysa. XUMHYECKUE PEAKIUN B paCTBOPAX»
addecO
OO01mmas XapakTepUCTHKA TaJIOTEHOB. XUMHUYECKUC Bubmioreia LIOK
18 cBoficTBA Ha IpUMEpE XTOpa https://m.edsoo.ru/00
addfe2
XsopoBoaopo. CoJisiHast KUCIIOTa, XUMAYECKUE Bubmorexa [OK
19 CBOICTBA, OJTyYeHUE, IPUMEHEHHE hitps://m.eds00.ru/00
’ ’ ade104
bub6moreka IIOK
| e o 20 o s
’ ade348
BbrurciieHus 1o ypaBHEHUSAM XUMHUYCCKHUX PEaKIIHMA bubmiorexa LIOK
21 €CJIM OJIUH U3 PEarcHTOB JIaH B M30BITKE ’ https://m.eds0.r/00
ade488
bu6moreka [IOK
22 OO0rast XxapakTepucTUKa 37eMeHTOB VIA-rpyris! https://m.edsoo.ru/00
ade64a
AnnorponHbie MoUbUKAIMU cepbl. HaxoxaeHue cepsl 1 bubmiorexa LIOK
23 . . . https://m.edsoo.ru/00
e€ COCMHCHMI B IPUPOIe. XUMHUECKHE CBOMCTBA CEPBI
ade64a
CepoBOJ0PO/I, CTPOCHUE, PUINICCKUE U XUMUUICCKUE bubmiorexa LIOK
24 cBoficTna ’ ’ https://m.edso0.ru/00
ade802
Oxcuapl cepbl. CepHas KHCIOTa, (U3HUECKUEe U Bubmorexa [OK
25 ’ https://m.edso0.ru/00

XUMHWYCCKUC CBOﬁCTBa, MMPHUMCHCHUC

adea28
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https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMUYECKUE PEAKIINH, JIEKAIIUE B OCHOBE
MIPOMBIIIUIEHHOTO CIIOC00a MOTYYEHUsI CEPHOM KUCIOTHI.

bubmuoreka [JOK

26 . https://m.edso0.ru/00
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl adecsa
COCIMHCHHUSMH CCPBI -

bubmuoreka [JOK
27 BeruniciieHne MaccoBO# JI0JIH BBIXO/IA TIPOIYKTA PEaKIUH https://m.edso0.ru/00
adec8a
OO0mmas XxapakTepucTuKa 3eMeHTOB V A-TpyIIibl. A30T, bubmmorexa LIOK

28 pacnpocTpaHeHue B PUPOIe, PU3MICCKUE U XUMHUYCCKHE https://m.edso0.ru/00
CBOMCTBa adeeab
AMMHaK, ero (pU3NYEeCKue U XMMUYECKHIE CBOMCTBA Bubmioreia LIOK

29 Honyqu;eIIHpHMeHeHHe ’ https://m.edso0.ru/00

adf004
bubmoreka [IOK
s | Dm0 et
’ adf180
A3oTHas KucnoTa, e€ pu3nueckue u XuMHYECKre bubamorera LIOK
31 cBolicTEa ’ https://m.edso0.ru/00
adf306
Hcnons3oBaHne HUTPATOB U COJIEN AMMOHHSI B KaU€CTBE bubmuoteka LIOK

32 MHUHEPAIBHBIX yI00peHuii. XuMU4IeCcKoe 3arps3HeHne https://m.edsoo.ru/00
OKPYXKAIOIIEH cpeibl COSTUHEHUIMH a30Ta adf518

33 dochop. Oxcun pocdopa (V) I/Iv(bOC(bOpHaﬂ KHCIIOTAa, ]r?':tlggpllfr;.eelijii(.)rlj 100
(bu3nvecKre U XUMHUYECKUE CBOMCTBA, TIOTyYCHHUE

adf68a
bu6moreka [IOK
Hcnonp3oBanue pocaroB B KauecTBE MHHEPATHHBIX

34 N . https://m.edso0.ru/00

ynoOpeHuid. 3arps3HeHue IpupoaHOn cpebl pocharamu
adfc20
VYriiepoa, pacupocTpaHeHHe B IpUpojie, PU3HUecKue u bubmoteta [OK

35 ’ N ’ https://m.edso0.ru/00

XUMHUYECKHE CBOICTBA
adfd9c
Oxcuapl yriaepoaa, ux Gu3nueckre U XUMHIECKHe bubmuoreka [IOK

36 CBOMCTBA. DKOJIOTHYECKUE TIPOOIIEMBI, CBSI3aHHBIC C https://m.edsoo.ru/00
okcuzioM yrieposa (1V) adfebe

bubauoreka [IOK

37 VYroyibHas KHCTIOTA U €€ COITn https://m.edso0.ru/00

ae006¢
ITpaktuueckas padora Ne 4 o teme "Ilonyuenue bubnmuoreka [IOK
38 yIekucioro raza. KauecTBeHHas peakuus Ha kKapOoHaT- https://m.edsoo.ru/00

n

HOH

ae027e
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

[lepBoHa4YambHBIC TOHATHS 00 OPraHUYECKUX BELIECTBAX

bu6muoreka [IOK

39 KaK 0 COCIMHEHIAX YIIEpOa https://m.edso0.ru/00
ae054e
bubmuoreka [JOK
40 KpeMmuwuii u ero coeiuHeHHs https://m.edso0.ru/00
ae080a
[Ipaktudeckas padora Ne 5. Pemenue bubnuoteka LIOK
41 IKCIIEPUMEHTANILHBIX 33714 110 TeMe «BaxHen e https://m.edso0.ru/00
HEMETAJUTbI M UX COCAMHCHUS ae0bf2
42 Konrponbhas padora Ne3 no teme «Baxkneiinive ﬁgg??fr;eezziorf 100
HEMETAJUTbI ¥ UX COCAMHEHUS
ae0el8
OO01as XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — BuGmorexa [[OK
43 METaJIJIOB. MeTananefKas[ CBSI3b U MeTaHHI/IIIUeCKaSI https://m.eds0o.ru/00
KpUCTa/UTHYecKas peniérka. dusnueckne CBONCTBA 261036
METaJIJIOB
XHAMHUYECKHE CBOMCTBA METAJVIOB. DJIEKTPOXUMHYECKUI bubamorera LIOK
44 DS HATIDSUKEHIIE METATTOB https://m.edso0.ru/00
aell56
O6mwme cnocoObl momydeHus: MeTaioB. CriiaBsbl. bubmmoreka [IOK
45 Bbrunciienus mo ypaBHEHUSAM XUMHUYCCKUX PEaKIIUi, https://m.edsoo.ru/00
€CJIM OJTUH U3 PEareHTOB COACPKUT MPUMECH ael156
bub6moreka IIOK
46 [ToHsITHE O KOPPO3HH METALIOB https://m.edsoo.ru/00
ael2/8
bu6moreka [IOK
47 [Ieno4nble METAILIBI https://m.edso0.ru/00
ael4b2
bu6moreka [IOK
48 OKcH/IBI U TUAPOKCH/IBI HATPHS U KaTUs https://m.edso0.ru/00
aeldb2
bubaunoreka [IOK
49 [1enoyHo3eMENbHBIE METAIIIBI — KAIBIMH M MarHUi https://m.edso0.ru/00
ael5e8
bubanoreka [IOK
50 Baxkneilne coeqnHEHNUS KaIbINA https://m.edso0.ru/00
ael5e8
51 O6001ieHne 1 cucTeMaTH3alus 3HaHu’
N N bubanoreka [IOK
52 JXKeéctkocTh BOMIBI M CTIOCOOBI €€ yCTpaHEHUs

https://m.edso0.ru/00
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https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
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

2e1886

[Tpaktrueckas padota Ne 6 mo Teme "XKECTKOCTH BOJIBI U

bubmuoreka [JOK

53 MeTOMb o yeTpaseris” https://m.edso0.ru/00
aelae8
bubmuoreka [IOK
54 AntoMUHAR https://m.edsoo.ru/00
aelc64
bubmoreka [IOK
55 AmdoTepHbIe CBOHCTBA OKCH/IA U THAPOKCHIA https://m.edso0.ru/00
aelc64
bubmoreka [IOK
56 XKeneso https://m.edsoo.ru/00
ae1d86
bubmoreka [IOK
57 Oxcuiel, THAPOKCH B U coutn skene3a (1) u sxenesa (111) https://m.edsoo.ru/00
ae35e6
58 O0o0IIeHre U CHCTeMaTH3aI|sl 3HAaHUH
[Ipaxtrueckas padota Ne 7. Pemienue bubmuoteka LIOK
59 AKCIIEPUMEHTAIBHBIX 33734 M0 TeMe «Bakueiime https://m.edso0.ru/00
METaJUIBI U UX COECTUHEHU» ae3de8
Bbrurcnenus 1o ypaBHEHUSAM XUMHYECKUX PEAKITHM, BuGmiorexa LIOK
60 €CJIM OJIMH U3 PEarcHTOB JIaH B I/ICi6BITKe WM COJICPIKUT httos://m.eds00.ru/00
MpUMECH. BBIYUCIIEHNs MACCOBOM JIOJTH BBIXOJIa TIPOTYKTa 261750
peakuuu -
61 O06o01enre 1 cucTeMaTu3alus 3HaHUH
62 KonTpoawsnas padora Ned4 o teme «Bakneiimme
METaJUIbl M UX COCIMHCHUSDY
BemecTBa u Marepuaiibl B MIOBCEAHEBHOM KU3HU bubmorera LIOK
63 deroBeKa https://m.edso0.ru/00
ae3f50
bubauoreka [IOK
64 XUMHUYECKOE 3arpsi3HEHUE OKPYIKAFOIIEH CpeIbl https://m.edsoo.ru/00
ae42/0
bubauoreka [IOK
65 Ponp XxumuH B pereHny 3K0IOTHIeCKUX MpodIeM https://m.edsoo.ru/00
ae4270
bubmuoreka IIOK
66 O0o00I1IeHNe U CHCTeMaTH3aI|sl 3HAaHUI https://m.edsoo.ru/00

ae0d0a
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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
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/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

bu6muoreka [IOK

67 O060011IeHrEe U CUCTEMATH3alMs 3HAHU I 1 https://m.edsoo.ru/00
adb33c
bubmuoreka [JOK
68 O060011IeHrEe U CUCTEMATH3aIMs 3HAHU I 1 https://m.edsoo.ru/00
ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA

OBS3ATEJ/IbBHBIE YUYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

Xumus. 8 knacc: yue0. g obmieoopazosarenbHbix yupexaeHui / O.C. ['abpuensy. - 3-¢
u3M., crpeorut. - M.: JIpoda, 2022. - 286 c.

Xumus. xiace: yue0. st oomeoopaszoBarenbHbIX yupexaenuit / O.C. [abpuensH. - 3-¢

u3., ctpeotutl. - M.: Jlpoda, 2022. - 288 c.

METOANYECKHUE MATEPHUAJIBI U151 YUUTEJISA
Beenute

1. I'abpuensu O. C., BockoOoitnukosa H. I1., Snrykosa A. B. HactonbHas kHura yautens.
Xumus. 8 ki1.: Metoaudeckoe nmocobue. - M.: [Ipoda, 2021.

2. I'abpuensu O. C., Amykosa A. B. Terpans a5 1a60paTopHbIX ONBITOB U MPAKTUYECKUX
pabor. 8 k. K yuebnuky O. C. I'abpuensna «Xumus. 8 kiaacey». M.: Ilpoda, 2022.

3. lN'abpuensn, O. C. Meroandeckoe nmocoodue k yueoHuky O. C. 'abpuensna « Xumus». 8
kiacc / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 109.

4. Tabpuensu, O. C. Metoanueckoe nocooue k yueonuky O. C. ['abpuensaa « Xumusi». 9
kiacc / O. C. I'abpuensn. — M. : [lpoda, 2021. — 108.

5. Xumus : TexHojornueckue kaptol kK yaeOHuky O. C. 'abpuensna «Xumus. 8 kimacey :
Meroanueckoe mocoodue / JI. 1. AcanoBa. — M. : Jlpocda, 2020

6. Xumus : TexHonorudeckue kaptol K yueonuky O. C. ['abpuensna «Xumus. 9 kimacey :
Meroaundeckoe mocoodue / JI. 1. AcanoBa. — M. : Jlpocda, 2018

7. Xumus. 8 ki1.: KontponbHble u mpoBepouHbie padoTsl k yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yimakosa u ap. - M.: JIpoda, 2022.

JaHHBIC
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HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Beenurenannsiehttp://www.chemnet.ru I"azera «Xumusi» u caift wis yaurens «5 uny Ha
YPOK XUMHUH»

http://him.1september.ru Enunas xomtekius LIOP: [IpeaqmerHas koyuieKus « XuMuUs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HaydHbBIE SKCTIEPUMEHTBI:
xumust. Komnexkuust Poccuiickoro 061eo6pa3oBaresHOTO IopTaia

http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. AnukGepoBoii

http://www alhimik.ru Bcepoccuiickast oauMnmaa mKkoJIbHUKOB IO XUMUU
http://chem.rusolymp.ru Opranndeckast XuMusL: SICKTPOHHBIN YUCOHUK IS CpeIHEH
IIIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: IIEKTPOHHBIN YUSOHHK

http://www hemi.nsu.ru OTKpBITBIH KOJUISIK: XUMUS

http://www.chemistry.ru JluctaHiioOHHasT OTMMIIHAA [T0 XUMHHU: TCIIEKOMMYHHKAIIHOHHBIN

00pa3zoBaTeIbHBIN MPOEKT
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