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HOACHUTEJBbHASA 3AIINCKA

[IporpamMma 1Mo XMMHM Ha ypPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBlieHA Ha OCHOBE
TpeOOBaHUH K pe3yJbTaTaM OCBOCHUS OCHOBHOH 00pa3oBaTelbHOI MpOrpaMMbl OCHOBHOTO OOLIETO
oOpaszoBanusi, npezacraBieHHbix B @I'OC OOO, a Ttakxke Ha OcHOBE (enepanbHOR paboueii
IpOrpaMMbl BOCIIMTAHUS U C Y4ETOM KOHLEMIUM IIPErojaBaHus yu4eOHOro mnpeaMera «XUMHUSA» B
oOpa3oBareibHbIX opranu3auusx Poccutickoin @enepanui.

IIporpamma 1o XuMuM Aa€T NpeACTaBICHUE O LEIX, o0IIel cTpaTeruu o0y4eHus, BOCIIUTAaHUS U
pa3BuTHs OOy4arolIUXCs CpPeACTBAMU Y4eOHOro TpEeAMETa, YCTAaHABIMBAaeT 00s3aTenbHOE
IPEMETHOE COJIEpKaHKe, TIPEAYCMAaTPUBAET PACIIpeesieHHe ero Mo KjaccaM M CTPYKTYpUpPOBaHHE
[0 pasjesaM M TeMaM MpPOrpaMMbl IO XUMHHU, ONpPEAEseT KOJIMYECTBEHHBbIE M KaueCTBEHHBIC
XapaKTEPUCTHKHU COJCP)KAaHUS, PEKOMEHAYEMYIO IMOCIEI0BATEIbHOCTh M3YYCHUSI XHUMHUU C YUETOM
MEXIIPEIMETHBIX M BHYTPHUIIPEJAMETHBIX CBs3€H, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX
ocobeHHOCTeH 00yUaromMXCs, ONpeeNnsieT BO3MOKHOCTH MpeAMeTa Ul pealn3anuu TpeOOBaHMA K
pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTesIbHOM IMporpaMMbl Ha YPOBHE OCHOBHOI'O OOLIETO
o0Opa3oBaHus, a TakkKe TpeOOBaHMN K pe3yiapTaraM OOYYEeHHs XMMHH Ha YpOBHE LeJell M3ydeHHUs
IpeMeTa U OCHOBHBIX BUJIOB Y4€OHO-TIO3HABATENIBHOM AEATEIIbHOCTH 00yYaroIIerocs o 0OCBOCHUIO
y4eOHOTr0 COIep KAHMUS.

3HaHUE XUMHUM CIY’KUT OCHOBOM Ui (POPMHUPOBAHHMS MHPOBO33PEHHsSI OOYYarollerocs, €ero
NPEJCTAaBICHUN O MaTepUAIbHOM €IUHCTBE MHUPA, BAXKHYIO POJb UTParOT (opMupyemble XUMHUEH
IPE/CTaBICHNUS O B3aUMOIIPEBPAILEHUSAX SHEPIUUd M 00 3BOJIOLMM BEUIECTB B MPHUPOJE, O MYTAX
pereHus r1o0aIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPEBOM, YHEPTETHUECKOM,
MUILEBOM U 3K0JI0rMyecKoil 6€301acHOCTH, MPOOIIEM 31paBOOXPAHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET peaju3alMd BO3MOXHOCTEH MJIs1 caMOpa3BUTHS U (POPMUPOBAHHS KyJIbTYphI
JMYHOCTH, €€ 001el 1 (PyHKIMOHATFHON TPAMOTHOCTH;

BHOCUT BKJaJ B (popMHUpOBaHME MBIIUIEHUS M TBOPUYECKUX CHOCOOHOCTEH oOyuarommxcs,
HaBBIKOB MX CaMOCTOSATEIBHON y4eOHOW AEATENbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEA0BATEIIECKUX
yMEHUH, He0OOXOAUMBIX KaK B TIOBCEIHEBHOM KHU3HM, TaK U B IPOPECCHOHATBHOMN NesATEIbHOCTH;

3HaKOMHT CO CTEeNU(UKON HAYyIHOTO MBIIUICHHUS, 3aKIIaIbIBAET OCHOBBI IIEJIOCTHOTO B3IJIAIa HA
€/IMHCTBO MPUPOJBI U YEJIOBEKa, SIBISETCSI OTBETCTBEHHBIM ITAlloM B (POPMHUPOBAHUU €CTECTBEHHO--
HAYYHOH rPaMOTHOCTH O00YJarOIINXCS;

CIOCOOCTBYET (hOPMUPOBAHHUIO [IEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO--HAyYHBIM 3HAHMAM, K
NPUPOJIE, K YeTIOBEKY, BHOCHT CBOW BKJIAJl B 9KOJIOTMUYECKOE 00pa3oBaHKe 00yJarOMINXCS.

JlaHHBbIE HAIpaBlIEHUsI B O0YYEHUU XUMHU 00€CIIeUNBAIOTCS CHEUPHUKON coepkaHus yueOHOro
npeMeTa, KOTOPBIN SBISIETCS TIeIarorMYecKy aJalTHPOBaHHBIM OTPAKEHHEM 0a30BOI HAYKH XUMHH
Ha ONpeAeIEHHOM JTarne e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOrO 0OIIero oOpa30BaHUS OPHUEHTHPOBAH Ha OCBOCHHE
00y4aroIMMHUCS CHCTEMBbl IEPBOHAYAIBHBIX MOHATHI XWMHH, OCHOB HEOPraHMYECKOW XUMHM U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrpykTypa conepkaHusi IporpaMmbl 10 XUMHUU c(hopMUpOBaHa HA OCHOBE CUCTEMHOI0 MOJX0/1a K
e€¢ msyuenuto. ConepkaHHWe CKIAJBIBACTCS M3 CHUCTEMBI TMOHATHA O XHUMHYECKOM DJIEMEHTE H
BEIIECTBE M CHCTEMBbl MOHATUH O XUMHYeckoW peakuuu. OOe 3TH CHUCTEMBI CTPYKTYPHO
OpPraHW30BaHbl IO TPUHIIMITY TTOCIEAOBATEIIFHOTO PA3BUTUSl 3HAHWH HA OCHOBE TEOPETHUYECKUX
IpeJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— ITepuoanueckoro 3akoHa [I. . MeneneeBa kak OCHOBHOTO 3aKOHA XMMMUU;

— Y4EHHUS O CTPOEHUH aTOMa U XUMHYECKOU CBS3H;

— MPEICTaBIEHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PaCTBOpaXx.



Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIHMPUYECKH TMOJTYYCHHBIX H
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS MOCJIEIOBATEIILHO OT OJHOTO YPOBHS K JAPYTrOMY, BBIIIOJIHSAS
GyHKIIMM OOBSCHEHUS! U TPOTHO3WPOBAHUS CBOWMCTB, CTPOCHHS M BO3MOXXHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHE MPOrPaMMEBI IO XUMHH CIIOCOOCTBYET (DOPMHUPOBAHHIO MPECTABICHUS O XUMHUYICCKOU
COCTABJISIFOLEH HAay4YHOW KapTHUHblI MHpa B JIOTUKE €€ CHUCTEMHOM NPHUPOIbI, LEHHOCTHOTO
OTHOIIICHUS K HAyYHOMY 3HAHUIO U METOJaM IO3HaHUs B Hayke. M3ydeHue XUMHUM MPOUCXOAUT C
IPUBJICYCHUEM 3HAHUI M3 paHee HW3YYCHHBIX Y4YeOHbIX MpeaMeToB: «OKpyXarolmuil MHUp»,
«buonorus. 5-7 knacce» u «Pu3uka. 7 Kiaccy.

[Ipy wu3ydeHMH XUMHH MPOUCXOTUT (OPMHUPOBAHUE 3HAHHI OCHOB XMMHUYECKONM HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUYECKON JIESITEIIbHOCTH YEJOBEKAa U KaK OJHOrO U3
KOMIIOHEHTOB MUPOBOU KyJbTYpHL. 3ajaua y4eOHOro mpeaMera COCTOUT B POPMUPOBAHUU CHCTEMBI
XUMHUYECKHX 3HAHUN — BaKHEHIHMX (AKTOB, MOHSATHH, 3aKOHOB M TEOPETUYECKUX MOJOKEHUH,
JOCTYIHBIX 000011IeHUII MUPOBO33PEHUYECKOT0 XapaKTepa, A3blka HAyKH, B MPUOOIICHUH K HAyYHBIM
METOJIaM TTO3HAHUS TIPH U3YYCHHUU BEIICCTB U XUMUYECKUX PEaKIui, B HOPMHUPOBAHUH U PA3BUTHH
MO3HABATE/IIbHBIX ~YMEHUH W WX TPUMEHEHMH B y4eOHO-TIO3HABATENbHOM U  y4yeOHO-
MCCJIEI0OBATENIbCKOM JEATEILHOCTH, OCBOCHHH IpaBWJI 0€30MacHOro OOpalleHHsl ¢ BEIIECTBaMU B
MOBCEHEBHOM KHU3HH.

[Tpu u3ydeHnn XUMHUHM Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHMs BAKHOE 3HAUYCHUE TIPHOOpEITH
TaKue 1eJH, KakK:

— ((dopmupoBaHHe HMHTEIUIEKTYalbHO pA3BUTON JIMYHOCTH, TOTOBOM K caM000pa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHHIA, CIIOCOOHON alanTUPOBAThCA K OBICTPO
MEHSIOLIMMCS YCIIOBUSM JKU3HU;

— HalpaBJICHHOCTh OOyuYeHHs Ha CHUCTEeMAaTHYeCKOe NpUOOIIeHHE OOyYaroIuxcs K
CaMOCTOSITEJIbHOW TMO3HABATEILHOM JIESITEIIbHOCTH, HAyYHBIM METOJaM IMO3HAaHUS, (GOPMHUPYIOLITUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— obecrieyeHre yCIOBHUIl, CHOCOOCTBYIOIIMX MNPUOOPETECHUIO OOYYarOIIMMHUCA  OIbITa
pPa3HOOOpPA3HON JEATEIbHOCTH, IO3HAHUS W CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opMupoBaHue o0mIeH (YHKIIMOHATHHOW U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCIIE
YMEHHI OOBICHATH M OILICHUBATH SIBICHUS OKPYXKAIOLIETO MHUpPA, HCIONb3ysd 3HAHUS U OIIbIT,
MOJIYYCHHBIC TIPU U3YyUYEHUU XHUMHUH, IPUMEHATh UX MPHU PEIICHUU MPOoOJIeM B TTOBCEIHEBHOMN JKU3HU
U TPYZAOBOM NI€ATENbHOCTH;

— ¢opMupoBaHUe y OOYYAIONIUXCS TYMAaHUCTUYECKMX OTHOIICHUM, TMOHUMAHHS IIEHHOCTH
XUMUYECKUX 3HAHUK [UIS BBIPAOOTKM HKOJOTHYECKU IEJIECO00pa3HOTO TOBEACHHUS B OBITY U
TPYZIOBOH JESATEIBHOCTHU B LIEISIX COXPAHEHUSI CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOIHOM Cpeibl;

— pa3BUTHE MOTHUBAIMU K OOYyYEHHUIO, CITIOCOOHOCTEH K CAMOKOHTPOIIO M CaMOBOCIUTAHHUIO Ha
OCHOBE YCBOCHHSI OOIIEYEIIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY mpoduis u
HANPaBIEHHOCTHU JAbHEHIIIETO 00YUEeHHUS.

OO6miee uucaO0 YacoB, OTBEACHHBIX JUISI M3YYEHHUS] XHMHUM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, cocraBiseT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezienio), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Poib XUMHUU B KU3HM 4YEJIOBEKAa. XMMHS B CUCTEME HayK. Tena M BelecTBa.
®du3nuecKue CBOMCTBA BEUIECTB. ArperaTHoe cocTosiHuE BemecTB. [loHATHEe 0 MeTOaax MO3HaHUs B
xuMud. Yucteie BenecTBa U cmecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKUE 31eMeHThl. CUMBOJIBI XMMHUYECKUX 31eMeHTOB. lIpocTeie u
CJIOHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckass (popmyrna. BaleHTHOCTP aTOMOB XUMHUYECKHX JJEMEHTOB. 3aKOH TIOCTOSIHCTBA
cocraBa BewecTB. OTHOCUTENbHAsA aToMHasl Macca. OTHOCHUTENbHAsA MOJIEKYJIsIpHAst Mmacca. MaccoBast
JIOJISI XUMUYECKOT0 3JIEMEHTA B COCIMHEHUH.

KonunuectBo BemiectBa. Monb. MossipHass macca. B3auMOCBS3b KOJIMYECTBA, MAcChl U 4HMCIA
CTPYKTYPHBIX eIMHUII BetecTBa. Pacyérel mo popMynamMm XUMHUECKUX COCAMHEHUI.

Pu3znuecKkue U XUMUYECKUE BJICHHS. XUMUYECKas peaklus U €€ MpUu3HaKu. 3aKOH COXPaHEHUs
Macchl BENIECTB. XMMHUYECKUe ypaBHeHUs. Kimaccudukarmus XUMUYECKHX PEaKIuil (CoenuHEHUs,
pasoKeHMS, 3aMeIIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW TOCyHo#, mnpaBwiamMu paboThl B J1abopaTopuu H MpUEMAMH
oOpaieHuss ¢ J1aOOpPaTOpHBIM O0OPYAOBAaHHWEM, HW3YYCHHE M OINUCaHUE (U3MYSCKUX CBOHCTB
00pa31l0B HEOPraHMUYECKUX BeELIeCTB, HaOmoJeHHe ¢uznyeckux (IJIaBJICHHE BOCKA, TAasHHUE JIbJa,
pactupaHue caxapa B CTYNKe, KUIICHHE M KOHJCHCALMS BOJbI) U XUMHUYECKHX (TOpEHHE CBEYH,
MPOKAJIMBaHUE MEIHOM MPOBOJOKHU, B3aUMOJICHCTBUE MeNla C KUCJIOTOW) SIBJICHMM, HAOMIOJIEHUE U
OMNHMCaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaklIui (pas3lioKeHHEe caxapa, B3aUMOJCHCTBHUE
CEpHON KHUCIOTHI C XJopuaoMm Oapusi, paznoxenue ruapokcuaa meau (ll) mpu HarpeBanum,
B3aUMOJICHCTBHUE KeJe3a ¢ pacTBopoM coiu menu (l1), n3yuenue cnocoOOB paszieneHusi cMeceil: ¢
MOMOIIbI0 MarHuTa, (UIBTPOBAHHE, BBIMAPUBAHHUE, AUCTUIIIALUA, XpomaTorpadus, HpoBeAcHHE
OYMCTKM TIOBAPEHHOW COJIM, HAOJIOJICHHE W ONHCAaHUE pe3yJbTAaTOB TPOBEICHUS OIBITA,
WJLTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHIe MOIeNiel MOJIEKY (IIapOCTEPKHEBHIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKHX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — aneMeHT u npocroe BeuectBo. Haxoxnenue
KHUCIIOpoJla B IpHpojae, (uU3NYECKMe U XHUMHUYEecKue cBoWcTBa (peakiuu ropeHusi). OKCHUABL.
[Tpumenenue kucinopona. CrnocoObl MOMY4YeHHUS KUCIOPOJa B J1a0OpaTOPUU W MPOMBIIIIEHHOCTH.
Kpyrosoport kucnopona B npupojie. O30H — alyioTporHas MoAU(pUKAIHS KUCIOpOoAa.

TemmoBoit 3hdekT XUMHUECKONW peaklud, TEPMOXUMHUYECKHE YpaBHEHHS, 0JK30- U
SHAOTEPMUYECKHE pEaKIuu. TOIMIMBO: Yrojdb M MeETaH. 3arps3HEHUE BO31yXa, YCUJIICHUE
NapHUKOBOTO 3P deKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bonopon — snemeHnt u mpocrtoe BemiecTBo. HaxoxkaeHue Bojopoja B mpupojne, puznyeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oTy4YeHus. KucioTs! u comm.

MounsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBolicTBa Boabl. Boma kak pactBoputrens. PactBopel. HacelieHHble u
HEHACHIIICHHBIC pacTBOPHI. PacTBOPpUMOCTH BemiecTB B BoJie. MaccoBast J10Jis BEIIECTBa B pacTBOpE.
Xumnueckue cBoiictBa Bojabl. OcHOBaHMs. Poib pacTBOpOB B MpPUPOAE U B JKU3HU UEIOBEKA.
KpyroBopot Boasl B mpupoie. 3arps3HeHne TpupoaHbIX Boj. OXpaHa U OYHCTKA MPUPOIHBIX BOJI.

Knaccudukanus  Heopranwmdeckux  coenuHeHuil. Oxcuapl.  Knaccudukaimus  OKCHIOB:
cosieoOpa3yrorire (OCHOBHBIC, KHUCIOTHBIE, aM(OTepHBIe) U Hecoleobpasyrommue. HomeHkmaTypa
OoKcUI0B. DU3nNUECKre U XUMUYECKHUE CBOMCTBAa OKCUAOB. [lonyueHne okcuioB.

OcnoBanus. Knaccudukarus ocHOBaHMIA: MIENOYN U HEPACTBOPUMBIE OCHOBaHMs. HoMeHkiatypa
OCHOBaHUM. PU3HMYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHMM. [loyueHrne OCHOBaHUN.

Kucnotsl. Knaccuduxamus kucnor. Homenxnarypa kucinor. ®dusnueckue M XHMHUYECKUE
cBoiicTBa kUcHoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonmyduenue Kucior.



Comu. Homenkunarypa coneil. @u3nueckue 1 XUMHUYECKUE CBOMcTBa coiiell. [lonydenune comneit.

['eneTnyeckas CBSI3b MEXKy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenn.

KaueCTBEHHOE OIpeesieHue COJIepKaHUs KUCIOpoJa B BO3AyXe, IOJIydyeHHe, coOupaHue,
pacrio3HaBaHME M M3YyYCHHE CBOMCTB KHCIOPOAA, HAONIOJCHHE B3aUMOJCHCTBUS BELIECTB C
KHUCJIOPOJIOM U YCJOBHUS BO3HHUKHOBEHHS M MpEKpalleHusi ropeHus (moxapa), 03HAKOMIIEHHE C
o0pa3iaMu OKCHJIOB M OMHMCAaHUE MX CBOWCTB, MOJydyeHHE, COOMpaHHe, paclio3HABaHUE U M3y4YCHHE
CBOMCTB BOJIOpoJia (TopeHue), B3amMmojelcTBue Bojgopona ¢ okcuaoM wmenu (ll) (Bo3MoxkHO
UCITIOJIb30BAaHUE BHJICOMATEpUANIOB), HaOIIOAeHHME O00pa3loB BELIECTB KOJIMYECTBOM 1 MOJb,
HCCJIeIOBaHHE OCOOEHHOCTEN PACTBOPEHHUS BEILIECTB C Pa3IMYHON PACTBOPUMOCTHIO, TPUTOTOBJICHHE
pPacTBOpPOB C OIPEAEIEHHOW MAacCOBOM JOJIEW pacTBOPEHHOTO BEIIECTBA, B3aHUMOJECHCTBHE BOJBI C
MeTaJlIaMH (HaTpueM U KajblueM) (BO3MOXKHO HCIOJb30BAaHUE BHJIEOMATEPHANIOB), UCCIIECIOBAHUE
00pa3loB HEOPraHWYECKHX BEUIECTB pa3IMYHBIX KJIAcCcOB, HAONIOJEHWE W3MEHEHHS OKPaCKH
WHIMKATOPOB B pacTBOpax KHCIOT W IIejouel, u3ydeHwe B3aumojeicTBus okcuaa meau (1) c
pacTBOPOM CEpPHOM KMCIIOTBI, KHCIOT C MeETa/UlaMM, DPEaKUUW HEUTpaJM3aluu, I10JydeHUe
HEpPacCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJHOTO METajljla JPyrMM M3 PacTBOpa COJIM, PELICHUE
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHeNmne KJIacchl HEOPraHUYECKUX COEAUHEHUI.

IMepuonuveckuii 3akon u Ilepumoauveckass cucremMa xumu4deckux »3ementoB JI. H.
MenpesieeBa. Crpoenue aToMoB. XuMuueckasi cBfi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKM KJIACCU(PUKAIMK XMUMHYECKUX 3JIeMEHTOB. [loHATHE O rpynmax CXOAHBIX
9JIeMEHTOB (ILIEeJOYHbIC U IIEJIOYHO3EMEIbHbIE METAJUIbl, TAJIOT€Hbl, HHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIC 00pa3yroT aM(pOTEePHBIC OKCHIBI ¥ TUAPOKCHJIBI.

[Iepuonnueckuii 3akoH. llepuogmueckas cucrema xumuueckux siemeHToB [[. WM. Menneneesa.
Kopotkonepuoanas u jimmaHONIEproaHAs Gopmbl [leproandeckoit CUCTEMBl XUMHUYECKHX JIEMEHTOB
. W. MenneneeBa. Ilepuonsl u rpynmnbsl. OU3NYECKUN CMBICH ITOPSAKOBOIO HOMEPA, HOMEPOB
MEpUOJa U TPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX sjaep. M3oromel. OnekTpoHbl. CTpOeHHE 3IEKTPOHHBIX
000s0uek aToMOB nepBhIX 20 xuMudeckux emeHToB [lepuonnueckoii cucremsl 1. 1. Menneneena.
XapakTepucTUKa XUMHUYECKOr0 3JIEMEHTA MO €ro mnojoxeHutro B Ilepuommueckoun cucreme /1. M.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHHUsI pajguyca aTOMOB XHMMHYECKUX DJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 TPYIIaM U MEPUOTAM.

3nauenue Ilepuoamueckoro 3akoHa u Ilepuonnyeckol CUCTEMBI XMMHUYECKHX BIIEMEHTOB JIS
pa3BuTus Hayku U npaktuku. J[. . MenzaeneeB — yd€HbIN U TpaXAaHUH.

Xumudeckasi cBs3b. KoBaneHTHas (MONsipHAs M HEMOJSPHAs) CBA3b. DJIEKTPOOTPUIATENHHOCTD
XAMHYECKHUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okucneHus. OKUCIUTENBHO--BOCCTAHOBUTEIbHBIE peakuuu. [Iponeccel okuciaeHus u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00paslloB BEIECTB METAJJIOB U HEMETAIOB, B3aUMOJAECUCTBHE TMAPOKCHIA IIUHKA C
pacTBOpaMH KUCJIOT U LIENOYEH, TPOBEAECHUE ONBITOB, MILTFOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEaKIUid (TOpEHNe, PEAKIINN Pa3I0KEHUS, COSAMHEHUS ).

Mesicnpeomemmunie céazu

Peanu3amnus MeXnpeaMeTHBIX CBA3E€H MPU M3YYEHHHM XMMHUU B § KJIacce€ OCYHIECTBIIAECTCS 4epe3
UCIIONIb30BaHUE KaK OONIMX €CTeCTBEHHO--HAYYHBIX TMOHSATHH, TaK W TOHSITHHA, SBISTFOIIUXCS
CHUCTEMHBIMU JJIS1 OTAEJBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO--HAyYHbIC TOHATHS: HAYYHBIA (PakT, THIOTE3a, TEOpHs, 3aKOH, aHAIU3,
CUHTE3, KJIacCu(pUKalus, IepuOAUYHOCTb, HA0II0/IEHUE, SKCIIEPUMEHT, MOJEIINPOBaHHE, U3MEPEHUE,
MOJIENb, SIBIICHUE.



dusnka: MaTepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU], U30TOIIbI, paINOAKTUBHOCTbD,
MOJIEKYJIa, JIEKTPUUECKUI 3apsj, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHME BEIIECTBa, ras,
¢u3nUecKre BeTMYMHBI, €IMHUIIBI H3MEPEHHSI, KOCMOC, TUIAaHETHI, 3BE3/1b1, CONHIIE.

buonorust: porocuntes, npixanue, onocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE IOPOJBI, MOJE3HBIE HCKOIAEMBIE,
TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peaKIusi

Ilepnonnueckuit 3akoH. Ilepuoguyeckas cucrema xumudeckux 3ieMeHToB [[. M. MeHnneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB XMMHUYECKHX 3JEMEHTOB IEPBBIX TPEX
NIEPUOJOB, Kajlus, KaJlbLUsi W WX COECIUHEHUH B COOTBETCTBUU C IIOJIO)KEHHEM D3JIEMEHTOB B
[Tepuonuyeckoil cuctemMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUbl XUMUUECKON CBSI3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMWCTB BEILIECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU U BUJA XMMUYECKOHN CBSI3U.

Krnaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHUE CBOMCTBA BEIECTB,
OTHOCSAILIMXCS K PAa3JIMYHBIM KjaccaM HEOPraHWYeCKHUX COEJUHEHUH, TIeHeTHuYecKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XuMUYECKUX peakiMid MO pPa3IMYHbIM IpH3HaKaMm (IO YHUCIYy M COCTaBy
YYaCTBYIOUIMX B PEAKIIMU BEHIECTB, MO TEIIOBOMY 3((eKTy, Mo M3MEHEHHIO CTENCHEW OKUCIICHHS
XUMHUYECKHX 3JIEMEHTOB, [0 00paTUMOCTH, 10 YYacTHIO KaTajlu3aTopa). JK30- U SHIOTEPMUYECKUE
peakuuu, TepPMOXUMUYECKUE YPABHEHMUSL.

Ilonatue o ckopocT XuMHYeckod peakiuu. IloHsTHE 00 O0OpaTUMBIX U HEOOPAaTUMBIX
XUMHUUYECKHUX peakuusaxX. [IoHsATHEe 0 TOMOT€HHBIX U reTeporeHHbIX peakiusax. [loHsTue o karamuse.
[TonsaTe 0 XUMHUECKOM paBHOBecHMHU. DAaKTOPBI, BIUSIONIME HA CKOPOCTh XUMHUECKOW peakiuu U
MI0JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKuCIINTEeNIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH,  JIEKTPOHHBIH  OalaHC  OKHUCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CoCTaBlI€HHE YpPaBHEHUHW OKHMCIUTENIbHO--BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/1a 3JIEKTPOHHOr 0 OanaHca.

Teopust ANEeKTPOIUTUYECKON AUCCOLUAIMM. DIEKTPOJIUTHI U HEANEKTPOINThl. KaTHOHBI, aHMOHBI.
MexaHu3M JAMCCOLMAIMM  BEUIECTB C pPa3jIMYHBIMM BHJAMH XUMHUYecKoW cBsA3H. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakiium MoHHOro oOMeHa. YCIIOBUS NPOTEKAHHS pPEAKIMH HOHHOTO OOMEHa, TMOJHbIE H
COKpalllEHHbIE WOHHBIE ypaBHEHHUs peakiuil. CBoiiCTBa KHCIOT, OCHOBaHHMIl M coOjJeil B CBeTe
npeJCcTaBIeHUH 00 IEKTPOTUTHUECKON Aucconnanuy. KadecTBeHHbIe peakiiu Ha HOHBIL. [ToHsATHE 0
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJIEISIMU KPUCTAIIMYECKUX PEHIETOK HEOPTaHUYECKUX BEIIECTB — METAJUIOB U
HeMeTalIoB (rpadura U aamasa), CJI0’KHBIX BEIECTB (XJIOpHAa HATPHs ), UCCIeI0BaHUE 3aBUCUMOCTH
CKOPOCTHM XHMMHYECKOM peakuuh OT BO3JAEHUCTBUS pa3iIMuHBIX (HAKTOPOB, HCCIIEJOBaHHE
JIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, IpOLECCa IUCCOLMALNU KUCIOT, LIENOYed U CoJel
(BO3MOYHO MCTIOJIb30BaHUE BUJIE0 MAaTEPUAJIOB), IPOBEJECHHUE OIBITOB, MJUTFOCTPUPYIOLINX MPU3HAKH
NPOTEKaHUs peakifii HOHHOTO oOMeHa (00pa3oBaHUE OcajiKa, BhIACICHHUE ra3a, 00pa3oBaHHE BOIbI),
OTBITOB, WJUTIOCTPUPYIOIIMX TMPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakIuil (TOpeHue,
pEeaKkIMM Ppa3JOKEHUs, COEJUHEHHUs), PACIO3HABaHUE HEOPraHMYECKUX BEIIECTB C IOMOIUIbIO
KaueCTBEHHBIX peaklUil Ha HOHBI, pellIeHNe SKCIIepUMEHTAIbHBIX 3a]1a4.

HemeTtanibl U X coeTUHEHUS

OObmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOECHHSI aTOMOB, XapaKTepHbIE CTEINEHU
okucnenus. CtpoeHne M (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XUMHUYECKHUE
CBOIiCTBa Ha mpuMepe XJopa (B3auUMOJEHCTBHME C MeTaylaMH, HeMeTaUlaMH, IIeJouyaMu).
XnopoBogopoa. ConsHass KHCIOTa, XMMUYECKHE CBOWCTBA, IOJIy4€HHE, NpUMEHEHHE. [lelicTBue



XJIOpa M XJIOPOBOAOPOJAa Ha OpraHu3M 4ejoBeKa. BakHelmue XJIOpUIbl M HUX HAXOXKICHHUE B
pUpoJIe.

Oo6mas xapakTepuctuka 31eMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIC
crenenu okucieHus. CtpoeHue U (u3NUECKHUE CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOJa U CEphI.
AnnotpornHbie MOIMGUKAIIMKM KUCIOpOJa M cepbl. XHMMHUYECKHe cBoiicTBa cepbl. CepoBonopof,
cTpoeHue, (uU3NYECKUe U XUMHYECKHe cBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX
okcusioB. CepHast KHCIIOTa, (pU3HUECKUEe U XMMUYECKHE CBOMCTBA (00IIMe KaK MPeCTaBUTENs Kilacca
KHUCTIOT U cnernuduieckre). XUMUYECKUE peaklnu, JIeKalue B OCHOBE MPOMBIIIIEHHOTO criocoda
MOJIy4eHUsI cepHOM KUCIOThI. [Ipumenenue cepHoit kuciaotsl. CoJid CEpHOM KUCIOTHI, KaUeCTBEHHAs
peakiusi Ha cynbdar-uoH. Haxoxnenue cepsl U e€ coequHEHHH B mpupoae. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOILEH Cpelibl COETUHEHUSMU CEephl (KMCIOTHBIE J0XK/IH, 3arpsI3HEHUE BO3lyXa U
BOJIOEMOB), CIIOCOOBI €r0 MPEJOTBPAIICHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynibl. OcCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTePHBIC
CTENeHH OKHCIIEHHUs. A30T, paclpocTpaHeHHe B Mpupoje, GU3NYECKue U XUMHUYECKHE CBOICTBA.
Kpyrosopot a3ora B mpupone. AMMHAK, €ro (pU3NYeCKue U XMMUYECKHE CBOWCTBA, MOJIYYCHUE H
npuMmenenue. Conu aMMOHMS, UX (U3NYECKUE U XUMUYECKUE CBOMCTBA, MpruMeHeHne. KauecTBeHHast
peaxIysi Ha HOHBI aMMOHUS. A30THAs KUCIIOTa, €€ ToIydYeHue, Pu3nuecKue 1 XUMHUIECKHEe CBOMCTBA
(oOmue Kak mpeacTaBUTENs Kjacca KUCIOT u crenuduyeckue). Mcmnonbp3oBaHne HUTPATOB U COJIEH
aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX YA0OpeHUH. XHMMUYECKOE 3arps3HEHHUE OKPYXKAIOLIEH Cpelbl
COCIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIM, 3arps3HEHHE BO31yXa, MOYBbl U BoJ0EMOB). Docdop,
aorponHbie Moaudukaiuu Gocdopa, pusndeckne U xumuueckue cpoiictsa. Okcun docdopa (V)
u QochopHas kucnora, QuU3MYECKHE U XHUMHUYECKHUE CBOWCTBA, MoiydeHue. lcmonb3oBaHue
¢dochaToB B KauecTBE MHHEPAIBHBIX YIOOPCHUN.

O6mas xapakTepuctuka 31eMeHToB |V A-rpynmnbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbBIE
CTETIEHU OKHCJICHHUS. YTIEpoA, AIOTPONHBbIE MOAM(DUKALNKU, PpaCIpPOCTpaHEHHE B MPUPOE,
dbusznueckue U XUMHYECKUE CBoiicTBa. Ancopbuus. KpyroBopor yriepona B mpupoae. OKcupisi
yriepoja, ux GU3N4YecKue U XMMUYECKHE CBOMCTBA, ACHCTBHE HA KUBBIC OPTraHU3MBI, MTOTyYCHHUE U
NpUMEHEeHHEe. OJKOJOTMYecKHe IMpoOieMbl, CBsi3aHHbIE ¢ okcujgoMm yriaepoaa (lV), rumotesa
IJ100aJbHOTO TMOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3ddexT. YrompHas Kuciaora U €€ CONM, HUX
¢u3nyeckue M XUMHUYECKHE CBOMCTBa, IMOJlyueHHMEe W TNpuMeHeHue. KadecTBeHHas peakius Ha
KapOoHaT-uoHBI. Mcnonb30BaHne KapOOHATOB B OBITY, MEIULMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO3SIICTBE.

[lepBoHayanbHbIe TOHATHS 00 OpPraHUMYECKHUX BELIECTBaX Kak O COEIMHEHUSX yriepoja (MeTaH,
3TaH, JTHWIEH, AalleTWIEH, JTaHOJI, IJIMLEPUH, YKCyCHas Kuciota). IIpupojgHble HCTOYHHUKH
YII€BOIOPOAOB (YyroJib, MPUPOIHBIN ra3, HedTh), IPOAYKTHI UX NepepaboTKu (OEH3UH), UX POJIb B
ObITY M TPOMBIIIJIEHHOCTU. [loHSATHE O OWOJOrMYECKHM BaXKHBIX BEIIECTBAX: JKHMpax, OelKax,
yriaeBoJax — W UX pOJUM B JKU3HM UeJIoBeKa. MarepuaqbHOE €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COEANHEHU.

Kpemuuii, ero gusnyeckue 1 XMMUYECKHE CBOWCTBA, MOJydeHHE U npuMeHeHue. CoeauHeHUs
KpeMHHUs B mpupone. Obume npeacraBieHus o0 oxcuae kpemuus (V) m KpeMHUEBOW KHcCIOTe.
Cunukatel, MX WCHOJb30BaHUE B OBITY, B MPOMBIIICHHOCTH. BakHelne CTpouTenbHbIe
MaTepuainbl: KepamHKa, CTeKJIo, IIeMeHT, OeToH, xkene300eToH. [Ipobrembl Ge3omacHOTo
MCIIOJIb30BaHUs CTPOUTENBbHBIX MaTEpUAJIOB B TOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHHe o00pa3lloB HEOPraHMYEeCKHX BEIECTB, CBOWCTB COJSIHOW KHUCIIOTBI, IPOBEICHHE
Ka4eCTBEHHBIX PEAKIMHA Ha XJOPHI-MOHBI M HAOIIOACHUWE TNPHU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NUecKue W XHUMHUYECKHE CBOICTBa TajOr€HOB W UX COEAMHEHUN (BO3MOXKHO
UCMOJIb30BaHUE BHJIEOMATEpUANIOB), O3HAKOMJIEHHE C o00pasnamMu XJIOpUAOB (TaJOTeHUIOB),
O3HAaKOMJICHHE ¢ oOpa3uamMu cepbl U €€ COeNMHEHUSMU (BO3MOJKHO  HCIOJIb30BaHUE
BUJEOMATEpHUaoOB),  HaOIIOAEHHWE  TMpolecca  OOyrfIuBaHMs — caxapa  [ojA  JACHCTBUEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, U3yuY€HHE XMMHMUYECKHUX CBOWCTB pa30aBJIEHHOIN CcepHOM



KHUCTIOTHI, TIPOBEJCHHE KAa4eCTBEHHOM peakiMu Ha cylnb(ar-uoH W HAONIOACHHE TNpU3HAKA e€
MPOTEKAHUs, O3HAKOMJICHHE C (U3MYECKUMH CBOWCTBaAMHU a3oTa, ¢ochopa M HUX COSAUHEHUU
(BO3MOKHO HCHOJIB30BAHUE BHJICOMATEPUANIOB), O00pasllaMu a30THBIX U (OChHOPHBIX YyHAOOpEHMIA,
noJjiyueHue, cobupanue, pacrno3HaBaHHe U U3yUYEHUE CBOWCTB aMMHaKa, MPOBEJCHIE KaueCTBEHHBIX
peakuii Ha MOH aMMOHUS U (ocdhaT-HOH ¥ U3YYCHHE MPU3HAKOB MX MPOTCKAHUS, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEIbI0 (BO3MOXHO MCIIOJIb30BAHHUE BHIEOMATEpPUATIOB),
U3ydeHHE MOJeJel KpUCTAJUIMYECKHX pPEmETOK anMasa, rpaduta, QymnnepeHa, O03HAKOMIIEHUE C
IIPOLIECCOM  a/ICOPOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM
OPOTHBOra3a, IMOJy4YeHHe, COOMpaHHe, pAclO3HABAaHME M H3YyYeHHE CBOWCTB YTJICKHCIOrO Tasa,
MPOBEJICHNE KAaueCTBEHHBIX peakiuil Ha KapOOHAaT M CHIJIMKAT-UOHBl U H3yYEHUE MPU3HAKOB HX
NpPOTEKaHUsl, O3HAKOMJICHHE C MPOAYKLUMEH CHUJIMKATHOW  MPOMBIIUIEHHOCTH, pELICHUE
SKCHEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxxHelnme HeMeTaulbl U UX COCAUHEHUS».

MeTtaJuibl ¥ UX COeIMHEHUS

OO0masi XxapakTepUCTHKa XUMUYECKUX JJEMEHTOB — METaJUIOB HAa OCHOBAaHUU HUX IOJIOKEHUS B
Ilepuonnueckoir cucreme xumuyeckux odnemeHToB [[. M. MeHneneeBa M CTpOEHHsS aTOMOB.
Crpoenue wmetawioB. Metammnueckass CBsi3b M METaUIMYECKas KPUCTAUIMYECKas peleETKa.
DIEKTPOXUMUYECKUN Psi/i HANIPSHKEHUN MeTaioB. Ou3nyeckre U XMMUYECKHUE CBOMCTBA METAJIOB.
OO6mue crocoObl moiydeHHs MeTauioB. [loHATHE O KOpPpO3UM METANJIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX 0T Koppo3uu. CriaBsl (CTallb, YYI'yH, JOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IPOMBIIIUIEHHOCTH.

[lenounble MeTaubl: moJioxkeHue B llepuoamdeckoi cucreme XUMUYECKUX 3jieMeHTOB /I, H.
MeneneeBa, CTpOEHUE UX aTOMOB, HaxO0XJIeHUE B npupoje. Pu3nueckue 1 XUMHYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUIIBI U TUAPOKCHABI HaTpusi U Kanus. [IpuMeHeHne menoYHbIX
METAJIOB U UX COEIMHEHUM.

[[lemoyHO3EMENBHBIE METAJUIBI MarHuii M KaJbLMU: TOJokeHue B llepmommueckoil cucreme
xuMuueckux sneMeHToB J[. M. MenzgeneeBa, CTpO€HHE HMX aTOMOB, HaXOXIACHUE B MPHUPOJE.
dusnyeckue U XMMUYECKHUE CBOMCTBA MarHus U Kaiblus. Baxkueliue coefMHEHUsT Kablusl (OKCH/I,
TUAPOKCHU, colin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmromuHui: nonoxenue B [lepuonnueckon cucreme xumudeckux snemenTos 1. 1. Menneneesa,
CTPOCHHME aToMa, HaxoxaAeHue B mnpupoje. Dusmyeckne U XUMHUYECKHE CBOMCTBA AIFOMUHUS.
AMpoTepHbIe cBONCTBA OKCH/IA U THUIPOKCH]IA ATFOMUHHUSL.

Kenezo: nonoxenune B Ilepmoanueckoin cucrteme xumuyeckux sneMeHToB [[. M. MeHnneneesa,
CTpOEHHE aToMa, HaXOXKJeHue B mpupoje. Ousnueckrue U XUMUYECKHe cBOHCTBa xkene3a. OKCcHbl,
ruapokcuabl u comu xenesa (1) u sxenesa (111), ux cocras, cBoCTBa U MONTy4YEeHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C OOpa3llaMl METaJUIOB U CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMH, WU3YUYCHHE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOXHO HCIOJB30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHJIa KaJbIUsl U HATPUS C BOAOH (BO3MOXKHO HMCIIOJIb30BAHHUE BUIEOMATEPHAIIOB),
UCCJIEJIOBAaHUE CBOMCTB KECTKOM BOABI, Ipoliecca TOPEHUs jKejle3a B KHUCIOpoAe (BO3MOMKHO
UCIIONIb30BaHNE BUACOMATEPUAIOB), MPU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX PEAKIMi Ha HOHBI:
MarHusi, KaJblius, amfoMuHUS, ITuHKa, *Kene3a (1) u sxenesa (1), mequ (1), Habmronenue u onucanue
MIPOIIECCOB OKPAITMBAHUS MJIAMEHH MOHAMH HATPUSl, KallUs U KalblHs (BO3MOXXHO HCIOJIh30BaHHE
BHJICOMATEPHAIIOB), UCCIeAOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMHUHUS W THAPOKCH]IA
LIMHKAa, pEeHIeHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelilne MeTasibl U UX COSUHEHUSD.

XuMHus M OKpyKaoLmas cpeaa

BemectBa u Marepuanbl B MOBCEIHEBHOM >KM3HU YeloBeKa. be3onacHoe uCronb30BaHUE BEIIECTB
1 XUMUYECKUX peakiuii B ObITy. [lepBast mOMOIIs MPU XMMHUYECKUX 0XKOTaX U OTPABICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYXKalolled cpenasl (mpeaenbHas AOMYyCTHMAas KOHIICHTPAIIHs
BeniecTs, ganee — [1/1K). Ponp Xxumuu B penieHuu 3K0J0THYeCKUX MpooIieM.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3loB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE MaTepUaJbl).



Mesicnpeomemnuie ceasu

Peanunzanus MexXnpenMeTHbIX CBsI3€il NpU M3Y4YEHUH XMMHUHU B 9 Kilacce OCYIIECTBIISIETCS 4yepes
UCTIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TMOHATUH, SBISIOIINXCS
CHUCTEMHBIMHU JUIsl OTZIENIBbHBIX MPEJAMETOB €CTECTBEHHO--HAYUYHOTIO IIUKJIA.

OOme ecTecTBEHHO-HAYYHBIE MOHATHS: HAyYHBIA (DaKT, TUIOTE3a, 3aKOH, TEOPHUs, AHAJIM3,
CHHTE3, Kilaccu(uKanus, NepuoAUYHOCTh, HAOIIOJCHUE, SIKCIIEPUMEHT, MOACIUPOBaHNUE, U3MEPEHHE,
MO/IEIIb, SIBIIEHUE, TAPHUKOBBIN 3(pEKT, TEXHOTIOTHs, MaTEPHATIBI.

dusnka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIN, U30TOIIbI, PaJINOAKTUBHOCTD,
MOJICKYJIa, SJCKTPUYECKHHA 3apsAl, MPOBOJHHUKH, MOJXYHIPOBOJHHUKH, JUAIEKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TeJlo, OO0BEM, arperaTHOe COCTOSHUE BELIECTBA, Ia3, pPacTBOP, pPaCTBOPUMOCTD,
KpUCTaJNTNYecKasi pemérka, CIUIaBbl, (PU3NYECKHE BEIMYUHBI, CIUHHUIIBI U3MEPEHHs, KOCMHUYECKOE
IPOCTPAHCTBO, IIaHETHI, 3BE3/b1, CONHIIE.

buomorusi:  ¢orocuntes, npixanue, Ouocdepa, ->KOocHCTEMa, MHHEpaJIbHBIE YIOOpEHHUS,
MHKPO3JIEMEHTBI, MAaKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE IMOPOJBI, MOJE3HBIE HCKOIAEMBIE,
TOIJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHMSA IIPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JIMUHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yIbTATHl OCBOSHUS MIPOTPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHUs JOCTUTAIOTCS B
xoJle O0y4eHHUs] XMMUU B €IMHCTBE y4eOHON M BOCHUTATENBHOM NESATEILHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMA POCCUUCKUMHU COLMOKYJIBTYPHBIMH U JIyXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMH,
OPUHATHIMEH B OO0IIECTBE NpaBWJIaMU M HOPMaMU TMOBEAEHUS U CIOCOOCTBYIOT MHpolleccam
CaMOIIO3HAHUSI, CAMOPA3BUTHUS U COLUATH3AIUHN 00YJAFOIIIHXCSI.

JIMYHOCTHBIE PE3YyIbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIINXCS PYKOBOJCTBOBATHCS CHCTEMOM
MIO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAlMH U PACIIMPEHUE ONbITa JEATEIbHOCTH HAa €€ OCHOBE, B TOM
YKCJIEC B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYUYHOMY
HACJIEUIO, TOHUMAaHHUS 3HAYEHUS XUMHUYECKOW HAyKd B JKH3HH COBPEMEHHOro oOlIecTBa,
CIIOCOOHOCTH BIIQJICTh JIOCTOBEPHOW HMH(OpPMAIME O MepeloOBbIX TOCTUKCHHUSIX H OTKPBITHUIX
MHUPOBOH M OTEYECTBEHHOIN XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTpOWCTBE MUpa U
00I11eCTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MPEACTABICHUS O COLMAIBHBIX HOPMaX U MpaBUiIaX MEXIMYHOCTHBIX OTHOIIEHUW B KOJUJICKTHBE,
KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOW, YueOHO-HCCIIe0BATENbCKOM,
TBOPYECKOM M JPYrUX BHJAAX JACATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOM
NESTENIbHOCTH TPU BBIMIOJIHEHUU Y4YeOHBIX, MO3HABATEIBHBIX 3a]a4, BBITOJHEHUU XHUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YY€OHBIX MPOEKTOB, CTPEMIJICHHS K B3aUMOTIOHMMAHUIO U B3aUMOIIOMOIIU
B IIpoIecCe ATOW yueOHOW IesTeNbHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEIEHHUE M IMOCTYIKH
CBOMX TOBApHIIEH C TO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMSI MOCIEACTBUMN
MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHUECKHE MPECTABICHUS O BEUIECTBE M XUMHUYECKOM pPEAKIUU, COOTBETCTBYIOIIHE
COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAayKd M COCTABJISIONIME OCHOBY JJIsi TOHWMAHUS CYIIHOCTH
HAyYHOM KapTHHBI MHpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS MPHUPOJBI,
B3aMMOCBS35X YEJIOBEKA C MPUPOTHON CPEAOM, O POJIM XUMUU B MO3HAHUH 3THUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTUBBI, HAITPABIIEHHBIE HA TIOMyYE€HUE HOBBIX 3HAHUN IO XUMHUH, HEOOXOTUMBIE
JUIsl 00bACHEHUsT HaOJIIOJaeMbIX IPOLIECCOB M SIBJICHUH, MO3HABAaTEIbHOW, MHPOPMAIMOHHON U
YUTATEIbCKON KYJIbTYphI, B TOM UYHCJIE HAaBBIKOB CAMOCTOSITENILHOM paboThl ¢ yUeOHBIMU TEKCTaMH,
CIIPaBOYHOM  JINTEPATypOH, JIOCTYIMHBIMA TEXHHYECKUMHU  CPEJICTBAaMH  HH(OPMaAIMOHHBIX
TEXHOJIOTHIA;

WHTEpeC K OOYYeHHI0O M TIO3HAHHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh W CIIOCOOHOCTH K
€caM000pa3oBaHUIO, MPOEKTHOM M HCCIENOBATENbCKON JIeATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIPaBJICHHOCTH M YPOBHS OOYYEHHUs B JaJIbHEHUIIIEM;

4) hopMHUPOBAHKS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHKE TIOCTEACTBUI M HENMPUITHE BPEIHBIX MPUBBIUEK (YIOTpEeOICHUS
AJIKOTOJIsI, HApPKOTHKOB, KYPEHHs), HEOOXOIWMOCTH COOJIONECHUS TMpaBUil OE30MacHOCTH TpHU
oOpallleHuy ¢ XUMHUYECKIMH BEIIeCTBAMU B OBITY U PEeaTbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEPEC K MPaKTUIECKOMY H3yUeHUI0 Tpodeccuit 1 Tpyaa pa3IudHOro poja, yBaxeHHe K TPyIy U
pe3ynbpTaTaM TPYIOBOU JESITEIHPHOCTH, B TOM YKCJIE HA OCHOBE MIPUMEHEHHS MPEAMETHBIX 3HAHUH 110
XUMHUH, OCO3HAHHBIA BHIOOP MHIWBHUIYaTbHOW TPACKTOPUHU MPOJOHKEHHUS OOpa3oBaHUS C YUETOM
JTUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX WHTEPECOB M TOTPEOHOCTEH,



yCIEIHOW Npo(hecCHOHAIBHOW JEATETbHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb
alalITUPOBAThCs B MPO(ECCHOHANBHOM cpelie;

6) 9K0JIOrNY€ECKOT0 BOCTIUTAHHUS:

9KOJIOTUYECKHU 11€JI€CO00pa3HOE OTHOLICHHUE K NMPUPOJE KAK UCTOYHUKY KH3HH Ha 3eMJjie, OCHOBE
e€ CyIIecTBOBaHUS, TOHUMAaHKUE IIEHHOCTH 3/I0POBOTO M O€30MacHOTr0 00pa3a KU3HU, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (HU3MYECKOMY M ICHUXHYECKOMY 3J0POBBIO, OCO3HAHUE LEHHOCTH
coOuro/IeHHs TTpaBuil 0€30MacHOrO MOBEJACHUS NpU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CHTYalUsX,
YTPOXKAIOIIUX 310POBBIO U KU3HU JIIOEH;

CMOCOOHOCTH TPUMEHSTh 3HAHHWSA, MOJIy4aeMble MPH HM3YyYCHUU XHMHHU, JJIS PEUIeHHUs 3a/ad,
CBSI3aHHBIX C OKPY’KAIOIEH IPUPOIHON CPENOH, I IOBBIIIEHUS YPOBHS dKOJIOTHYECKON KYJIbTYPBI,
OCO3HAHMS TNI00ATBHOTO XapaKTepa AKOJOTHUECKUX MPOOJIEM M MyTeH WX pEIIeHHs MOCPEICTBOM
METOJ0B XMMHH, 3KOJOTHYECKOIO MBIIUICHUS, YMEHHSI PYKOBOACTBOBATLCS UM B IIO3HABATEIIBHOM,
KOMMYHUKATUBHON ¥ COLIMAJIBHOM IIPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTampeaMETHBIX pe3yAbTaTOB BBUICISIOT 3HAYMMble s (HOPMHUPOBAHHA
MHUPOBO33PEHUS OOIllEHAYUYHbIE MOHATHS (3aKOH, TeOpus, MNPUHIMI, TUIOTe3a, (aKT, cHcTeMa,
npoIece, HKCHEPUMEHT H JPYroe.), KOTOPBIE HCIOJB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax W MO3BOJISIIOT Ha OCHOBE 3HAHMM M3 3THX NpeAMETOB (HhOPMUPOBATh IMPEICTABICHHUE O
[EJIOCTHOW HAayYyHOHW KapTHMHE MHUpa, M YHUBEPCAIbHBIC Y4eOHbIE NEHCTBHS (ITO3HABATEIbHEIC,
KOMMYHHKATUBHbIE, pEryJsATHUBHBIE), KOTOpble 00ecneunBaloT (HOpPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO U OCYILLECTBICHUIO YU€OHOU €A TEIbHOCTH.

ITo3naBaTenbHbIC YHHBEPCAJbHbIC YUeOHbIC NeHCTBUS

ba3oBble JJornueckue AeicTBHA:

YMEHHs HCIOJIb30BATh IPUEMBI JIOTUYECKOIO MBIIUIEHHS IIPM OCBOCHHMU 3HAHUMI: PacKpbIBATh
CMBICT XUMHYECKHUX MOHATHH (BBIIEISATh UX XapaKTEpHbIE IPU3HAKU, YCTAHABIIMBATH B3aUMOCBS3b C
JPYTUMH TOHATUSAMH), MCIIOJIB30BaTh MOHATHUS Ul OOBSCHEHUS OTIENbHBIX (DAKTOB U SIBJICHUM,
BBIOMPATh OCHOBAaHUS M KPUTEPHH I KIACCU(PUKAIMH XMUMHUYECKHX BEIIECTB M XUMHYECKUX
peaKuMii, yCTaHaBJIMBATh NMPUYMHHO-CIIEACTBEHHBIE CBA3M MEXAY OOBEKTaMHU H3yYeHHs, CTPOUTh
JIOTUYECKHE pacCyXJeHusd (MHAYKTUBHbIE, ACIAYKTUBHbIE, IO aHAJOTHH), JAENaThb BBIBOABI U
3aKJIF0YEHHS,

yMEHHE TPUMEHATh B IIpollecce MO3HAHUS MOHATHUA (IIpeIMETHbIE U MeETalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, MCIIOJIb3yeMble B XHMHH, IPeoOpa3oBbIBATh ILHUPOKO
INPUMEHSIEMbIE B XUMHUHU MOJENbHbIE MPEACTAaBICHUS — XUMHUYECKUN 3HAK (CHMMBOJ 3JEMEHTA),
XUMHYecKast popMyJia U ypaBHEHHE XMMUYECKON PeaKLUu — MPHU PELIeHNH y4eOHO-TI03HABATENbHBIX
33/1a4, ¢ Y4ETOM ITHX MOJIEIBHBIX NPEICTABICHUN BBISABIATh U XapaKT€PU30BATH CYILIECTBEHHBIC
NPU3HAKU U3ydaeMbIX 0OBEKTOB — XMMHUYECKHX BELIECTB U XUMUYECKUX PEaKLUi, BBISBIATH 00IIHe
3aKOHOMEPHOCTH, NPUYUHHO-CIICICTBEHHBIE CBSI3M W IMPOTHBOPEUYUS B H3y4aeMBbIX IIpoleccax H
ABJICHUSAX.

Ba3oBble uccienoBarebCcKkue AeiCTBUA:

YMEHHE HMCIOJIb30BaTh ITOCTABJICHHBIE BOIPOCHl B Ka4€CTBE MHCTPYMEHTA MO3HAHMS, a TAKXKE B
KayecTBE OCHOBBI JUIsI (POPMHUPOBAHUS THUIIOTE3bl MO MPOBEPKE INMPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHU;

MpuoOpeTeHne OmbITa MO I[UIAaHUPOBAHHUIO, OpTaHW3allud U TPOBEJIEHUI0 YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJOM IpOoIlecca, CaMOCTOSATENBHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (GopMynaHpoBaTh OOOOIIEHMS W BBIBOJABI IO pe3yJbTaTaM IPOBEIEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOIETaHHOM padoTe.

PabGora ¢ undopmanmueii:

yYMEHHUE BBIOMpaTh, aHATTM3UPOBATh U HHTEPIPETUPOBATH MHPOPMALIUIO PAa3TUUHBIX BUJIOB U (hOpM
NpEJCTaBICHUs, TMOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (Hay4yHO-TIONMYJSpHAs JMTepaTypa
XUMHUYECKOTO COJIEpXKaHMs, CIPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUECKH OLIEHUBATh
MIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;



yMEHHE NPUMEHSTh pPa3IUYHble METOJbl M 3alpochl MPU IMOHMCKE M O0TOOpe HH(pOpMAIMH H
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX MJISi BBIOJHEHUS Y4eOHBIX M MO3HABATEIbHBIX 3a]ad
ONpeAcNEHHOr0 THIA, TPHOOPETEHHE OIbITa B O0JIACTH UCIHOJIB30BaHUS WH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBIAJCHHE KYJIbTYPOH AKTHBHOIO HCIOJB30BaHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSTEIBHO BBIOMPATh ONTHUMAJIBHYIO (POPMY MPEACTABICHHUS HH()OPMAIIH
U WUTIOCTPUPOBATH pelIaeMble 3a/layll HECIOKHBIMU CXEMaMH, AarpaMMaMu, IPYyrumu (hopmamu
rpaduKu 1 UX KOMOUHAIUSMU;

YMEHHE HCIHOJB30BaTh U aHAJM3UPOBaTh B Ipolecce Y4eOHOH U  HUCCIIeN0BATEIbCKOM
JeSITeIbHOCTH MHPOPMALIUIO O BIUSHUHM MPOMBIIIICHHOCTH, CEIbCKOT0 XO35SHCTBAa M TPAHCIOPTA Ha
COCTOSTHUE OKPY’Karollel IpUpPOTHOM cpeibl.

KoMMyHuUKaTHBHbIE YHHBepcaJlbHble Y4eOHble qelicTBUA:

yMEHHUS 3a7aBaTh BOIPOCH (B X0j€ auaiora U (Wiu) AUCKYCCHH) MO CYIIECTBY OOCYKIaeMoun
TEMBI, POPMYIIPOBATH CBOM MPEIIOKEHUSI OTHOCUTENILHO BBIMOJIHEHHS MIPEI0KEHHON 3a/1auu;

YMEHHS TPEJCTAaBIATh MOJTYYCHHbIE PE3yJbTaThl MO3HABATEIBHON AESTEIbHOCTH B YCTHBIX M
NUCHMEHHBIX TEKCTaX; JAeJaTh MPE3CHTALUIO PE3YIbTaTOB BHIOJHEHUS XUMHUUECKOTO SKCIIEPUMEHTA
(;1abopaTopHOro OMbITa, JTAOOPATOPHOW PabOTHl MO MCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);

YMEHUSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOW IO3HABATEIbHON H
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTU IPU PEIICHUN BO3HUKAIOLIMX MMPOOJIEM Ha OCHOBE y4yéTa OOIIMX
MHTEPECOB M COTJIACOBaHHUS MNO3MIMKA (0OCYXIeHHUS, OOMEH MHEHHUSMH, «MO3TOBBIC IMITYPMBI»,
KOOpJMHAIIMsI COBMECTHBIX JEWCTBUMN, ONpEAEICHUE KPUTEPUEB IO OLIEHKE KA4eCTBA BBIIIOJHEHHOU
paboThl U ApYyTHE).

PeryasiTuBHbIe yHHBepcaibHbIe YUeOHbIE AeiicTBUA:

YMEHHE CaMOCTOSITEIBHO OIpeAeNsaTh Ielu JAeATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATH M MIPHU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JICATEIILHOCTh, BEIOUPATh Hanboiee
s dexTrBHBIE CTIOCOOBI pelieHUs] Y4eOHbIX U MO3HABATENbHBIX 3a/1a4, CAMOCTOATEILHO COCTABIAThH
WIN KOPPEKTHPOBATh IPENIOKECHHBIA AITOPUTM JEWCTBHM IIPU BBIIOJHEHUH 33JaHUA C Yy4ETOM
MOJTy4YeHUsI HOBBIX 3HAHUN 00 u3ydaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSAX, OICHUBAThH
COOTBETCTBUE IMOJIYYEHHOI'O pe3yibTara 3asBJIECHHON 1eJIM, YMEHHUE UCII0Nb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IPe/JIaraeMble B YCIIOBUH 3a/IaHHH.

MNPEIMETHBIE PE3YJBbTATHBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOCHUIO 005A3aTEIIBHOTO COJIEPKaHUs, YCTAaHOBJIEHHOTO
JTaHHOW (enepanbHON pabouell MpOrpaMMOi, BBIIEISIOT: OCBOSHHBIE OOYYaIOIIUMHCS HAy4YHBIC
3HaHUS, YMEHHUS U CIIOCOOBI JIeHCTBUH, crienupuueckue JUisl MpeIMeTHON 00aacTu «XUMHUs», BUJIBI
JESATENIbHOCTH IO TOJYyYEHUI0 HOBOTO 3HaHMs, €ro HWHTEpHpeTanuy, IIpeoOpa3oBaHUIO WU
IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyallUsX.

K xoniy oOydenus B 8 kijiacce mpeIMeTHbIE pe3yabTaThl HA 0230BOM ypOBHE JOKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

® PACKPBIBATh CMBICI OCHOBHBIX XMMHUYECKHX TOHSATHI: aTOM, MOJIEKYJIa, XUMUYECKAN DJIEMEHT,
IIPOCTOE BEILECTBO, CJIOYKHOE BEIIECTBO, CMECh (OJHOPOAHAsT U HEOAHOPOJIHAs), BaJECHTHOCTH,
OTHOCUTEJIbHASI aTOMHAas M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHas Macca,
MaccoBasi JI0Jif XHUMHYECKOIO JJIEMEHTAa B COEIUHEHUHM, MOJISIPHBIM 0O0BEM, OKCHJ, KHCJIOTa,
OCHOBAaHME, COJb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCICHMs, XHMHUYecKas peaxius,
KJIacCU(pUKaLMs peaklUid: peaklHH COEIUHEHUS, PEeaKIUU pa3joKEHHUs, PEeaKIUuu 3aMelleHus,
peakuuu oOMeHa, 5K30- U SHAOTEPMHUUYECKUE PEAKLUH, TEIIOBOH 3(PQeKT peakiuu, sIpo aToma,
AIIEKTPOHHBIN CIIOM aToma, aToMHas OpOWTalb, paguyCc aToMa, XUMHYECKas CBs3b, HOJSpHAs U
HEMOoJIsSIpHasi KOBAJEHTHAs CBs3b, MOHHAs CBs3b, MOH, KaTUOH, aHHOH, pacTBOp, MaccoBas J0JIA
BelecTBa (IMPOLICHTHAS KOHIIEHTPAIHs) B paCTBOPE;

® WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHIATUN U MPUMEHATH 3TH MOHATUS IPU
OIKCAaHHUHM BEIIECTB U UX MPEBpAIICHUH;



® ICIIOJIF30BaTh XUMHUYECKYI0O CHMBOJIMKY IJIsI COCTaBJICHHs (DOpPMyN BEUIECTB W YpaBHEHUH
XUMHYECKUX PEAKIIUN;

® OTIPEICNIATh BAJICHTHOCTH aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTENEHb OKHCIICHUS
DJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, MPHHAICKHOCTh BEHIECTB K OIMPEICIEHHOMY KIIACCy
COCTMHEHUH 10 (GopMysiaM, BUJ XMMHYECKOH CBs3M (KOBaJCHTHAs W WOHHAs) B HEOPTaHMYECKHX
COCIMHCHUSX

e packpsiBaTh cMbIch [lepuoanueckoro 3akona Jl. . MenzaeneeBa: AeMOHCTPUPOBATh TIOHUMAHUE
MEePHUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX ToyioxkeHus B [leprnoanueckoi
CHUCTEME, 3aKOHOB COXPaHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJEKYJISIPHOTO
y4eHHs, 3aKOHa ABOrajpo;

® ONIUCHIBATh M XapaKTepU30BaTh TaOmuuHyto ¢opmy [leprogndeckoll CHCTEMBl XUMHYECKHX
AIIEMEHTOB: Pa3/InyaTh MOHATUS «IJaBHasg moArpynma (A-rpynma)» u «mobounas noxarpymma (b-
TpYIIa)», MaJlble U OOJBIINE TEPHOJIbI, COOTHOCHTh 0003HAYEHHUsS, KOTOPhIE UMEIOTCS B TaOJIHIIC
«llepuogmueckas cucrema xumudeckux odnemeHtoB J[. WM. MengeneeBay ¢ 4HMCIOBBIMU
XapaKTePUCTUKAMH CTPOCHHUSI aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB M 3apsj szpa, o0IIee Yncio
AJIEKTPOHOB U pacIpeieNIeHNe UX MO JIEKTPOHHBIM CIIO0SIM);

e KJTacCH(UIIUPOBATh XUMUUYCCKUE JIEMEHTHI, HECOPraHUYCCKHE BEIECTBA, XMMHUYECCKUE PEAKIIHH
(110 4KCIy ¥ COCTaBY YYacTBYIOIUX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3G (DeKTy);

® XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JTMYHBIX KJIACCOB,
MOATBEPIK/Iasi OMUCAHUE MPUMEPAMHU MOJEKYJISIPHBIX YPaBHEHHUU COOTBETCTBYIOIIMX XUMHUYECKUX
pEaKIM;

® IDOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAaueCTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMHYECKUX MPEBPALICHUIN B Pa3JIUYHBIX YCIOBUSX;

® BLIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHYECKOTO JJIEMEHTa M0 (OopMysie COSAWHCHHS, MAacCOBYIO JOJIO BEIIECTBA B PacTBOpE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKlH;

® IPYMEHSTH OCHOBHBIE OIEpaIliy MBICIUTEIBHON JIEATeIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
0000111eHIE, CHCTEMAaTU3aIUI0, KIACCU(UKAINIO, BBISIBICHUE MPUYUHHO--CICJICTBEHHBIX CBSI3ed —
JUISl U3YYEHHSI CBOMCTB BEIIECTB M XMMHUYECKUX PEaKLUi, €CTECTBEHHO-HAyUYHbIE METO/Ibl TTO3HAHUSA
— HaOMIOZICHUE, H3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIN ),

e cJIeI0BaTh MpaBUIIaM TOJIb30BAHUS XUMUYECKOUW MOCYI0N U 1a00paTOpHBIM 00OPYIOBaHHUEM, a
TakKe MpaBWJIaM OOpalIeHHs] C BEUIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSMHU MO BBHIMOJTHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHHIO M COOMpPAHHMIO Ta3000pa3HbIX BEIIECTB
(Bomoposla W KHUCIOpOJa), TMPUTOTOBIEHUIO PACTBOPOB C OMNPENEIEHHONM MaccoBOi moiei
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATH M  MPOBOAUTH XHWMHUUYECKHE OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIENOUEH U KUCIOT C TIOMOIIbIO UHIMKATOPOB (Jlakmyc, peHondraneunH,
METHUJIOPAHXK U APYTHUE).

K koniy oOyuenus B 9 kjacce mpeIMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaXKaTh
c(hOpMHUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUMN:

® PACKpbIBAaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYIa,
HOH, KaTHOH, aHHOH, pocToe BEIIECTBO, CIIOKHOE BEIIECTBO, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEIIBHOCTD, CTETICHh OKUCIICHHUS, XUMHUUYECKAsl PEaKInsi, XUMHYECKasi CBSI3b, TETUIOBOM
addekT peakuu, MOIb, MOJSIPHBIHA 00BEM, pacTBOp, DJIEKTPOJIUTHI, HEDIEKTPOIUTHI,
ANEKTPOJIUTHYECKAS ~JTUCCOIMAIMSA, PEaKIMd HWOHHOTO OOMEHa, Karaiu3aTop, XHMHYECKOE
paBHOBecHe, 0OpaTUMble U HeOOpaTHMbIE pPEaKIUH, OKUCIUTEIHLHO-BOCCTAHOBHUTEIbHBIC PEAKIIUU,
OKHCTTUTENh, BOCCTAHOBUTEIh, OKHUCIEHHWE W BOCCTAHOBJICHHE, aJUIOTPOIuUs, amM(pOTEPHOCTb,
XUMUYECKas CBsI3b (KOBaJEHTHAsl, MOHHAs, METAJNIMYECKasi), KpUCTAJUIMUECKasi peleTka, KOppo3ust
METAJJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON pEAKIUH, MpeaeabHo aomyctumas koHmeHtpauus [TJIK
BCIICCTBA;



® WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX TOHATUN U IPUMEHSTH 3TU MOHATHUS NIPU
ONMCAHUU BEIIECTB U UX MPEBPALLCHUII;

® ICIIOJIF30BaTh XMUMHYECKYI0 CHUMBOJIMKY JJIsi COCTaBIeHUS (GOpMYN BEIIECTB U ypaBHEHUH
XAMHYECKUX PEAKIUM;

® ONIPENENIATh BAJICHTHOCTb M CTENEHb OKUCJICHUS XUMHUYECKUX HIIEMEHTOB B COCIMHEHMSIX
pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BELIECTB K OMNPEICNIEHHOMY KJAacCy COEIWHEHUH I10
dbopMynaM, BUJ XUMHUYECKOW CBS3M (KOBAJICHTHAsl, MOHHAS, META/UIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsA]l MOHA IO XHMHUYECKON (opMylie, XapakTep Cpelabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

e packpbiBaTh cMmbici [lepumomuueckoro 3akona J[. M. MenaeneeBa u JeMOHCTPUpPOBATh €O
MOHMMAaHUE: OIHUChIBaTh W XapakTepu3oBaTh Tabnuunyro Qopmy Ilepuoanueckoit cucremsl
XUMHUYECKHX JJIEMEHTOB: paszliu4arTh MOHATHS «rjaBHas noiarpynma (A-rpymnma)» U «moOouHas
noarpynna (b-rpymnmna)», Manbie U OOJbIIME EPUOJIBI, COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE UMEIOTCS
B IEPUOJUYCCKON TaONHIle, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XUMHUYECKUX
3JIEMEHTOB (COCTaB U 3apsia sSApa, 00IIee YUCIIO 3JIEKTPOHOB U pacIpe/ie]IeHHe UX MO AJIEKTPOHHBIM
CJI0SIM), OOBSICHATH O0IIME 3aKOHOMEPHOCTU B M3MEHEHUH CBOMCTB AJIEMEHTOB M UX COCIUHEHHUU B
IpeJienax MaJbIX MEePHOJIOB U TJIABHBIX MOJATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;

® KJIACCU(UIIUPOBATh XUMHYCCKHE JICMCHTHI, HCOPTAaHUICCKUE BEIIECTBA, XUMUYCCKHIE PEAKIIUU
(0 YHMCITy M COCTaBy YYacTBYIONIUX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3P (}EKTy, 0 U3MCHCHHIO
CTETEeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);

® XapaKTepU30BaTh (ONMHUCHIBATH) OOIMHME W CreNU(PUUSCKUE XUMHUYCCKHUE CBOWCTBA TPOCTHIX U
CJIOKHBIX BEUIECTB, MOATBEPKIas ONHUCAHHE NPUMEPAMH MOJICKYJISPHBIX M HOHHBIX YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

® COCTaBIISITh YPaBHEHUS JIEKTPOJIUTHUECKON TUCCOLUALINM KUCIIOT, IEI0YEH U COJICH, MOJTHBIC U
COKpaIlEHHBbIE YpaBHEHUS pEaKlUUid HOHHOTO OOMEHa, YpaBHEHHS PEaKIIMii, MOATBEPIKIAIOIINX
CYIIIECTBOBaHHE FEHETHUUYECKOM CBSI3U MEX/y BEIIECTBAMU PA3IUYHBIX KIACCOB;

® PACKpBIBATh CYITHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MOCPEICTBOM COCTaBIICHUS
AIEKTPOHHOTO 0allaHca TUX PeaKIINii;

® IPOTHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCUMOCTU OT MX CTPOEHUS, BO3MOKHOCTH MPOTEKAHUS
XUMUYECKHUX TIPEBPAIICHHUI B Pa3IMYHBIX YCIOBHSX;

® BHIYUCIISTh OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO OO
XUMHYECKOTO DdJeMEeHTa Mo (opMylie COeAMHEHHs, MAacCOBYIO JOJIO0 BeIleCTBa B pacTBOpE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOU PEaKIIHH;

e cOOMIOIaTh MIPaBHIIA MOJIL30BAHMSI XMUMUYECKOW MOCyn0il U 1ab0paTopHBIM 000pyIOBaHHUEM, a
TakKe MpaBuiia oOpalleHHs C BEUIECTBAMH B COOTBETCTBHHM C HMHCTPYKIMSIMH IO BBITOJHEHHIO
Ta00OpaTOPHBIX XUMHUYECKHUX OIBITOB IO TIOJYYCHHI0O M COOMPAHHMIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yTIeKUCIIOro rasa);

® IPOBOJINTH PEAKIMH, TOATBEPXKIAIONINE KAYeCTBEHHBI COCTAaB pPa3JIMYHBIX BEIIECTB:
pacno3HaBaTh OMNBITHBIM MNYTEM XJOpUA-, OpoMuI-, MOauA-, KapOoHat-, ¢ocdar-, CUIMKaT-,
cynb(har-, THIPOKCH/I-UOHBI, KATUOHBI AMMOHUS ¥ MOHBI U3yYEHHBIX METAIIJIOB, IPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPAX HEOPTAaHUYECKUX BEIIECTB;

® IPYMEHSTh OCHOBHBIE OIEpaIlMi MBICIUTEIbHON JIEATEbHOCTH — aHAJIU3 U CUHTE3, CPABHEHUE,
000011eHNe, CHUCTEMATH3aAIUIO, BBISIBJICHUE NPUYMHHO-CIECICTBEHHBIX CBSI3€W — IS HW3y4EHUS
CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIINN, €CTECTBEHHO-HAYYHBIE METO/IbI IO3HAHUS — HAOJIIOICHHE,
U3MEepeHne, MOICTUPOBaHNE, SKCTIEPUMEHT (PEaIbHBIN 1 MBICIICHHBIH).

KiroueBble BociuTaTeNIbHBIE 321291
( x pabouum mporpammam 1o xumun 8-9 Kiacc)
8KkJtacc:



-(opMUPOBATH MOJOKUTEITHHOE OTHOIICHUE K 3HAHUSIM 110 XHMHH, YKCIIEPUMEHTY

-BOCIUTBIBATh aKKYPaTHOCTb, I1OCJIEA0BATEIBHOCTh U OCO3HAHHOCTh B MPAKTUYECKON U
UCCJIEI0BATEIbCKOM paboTe

-(opmMupoBaTh yMeHUE PadOTaTh pallOHAIBHO, INIAHOMEPHO, OPraHU30BaHHO, KOHTPOJIUPOBATH U
aHAJIM3UPOBATH UTOTH CBOEU PabOTHI;

-pacimmpeHue Kpyrozopa u (popmupoBaHrue OCHOB HPAaBCTBEHHOCTH Yepe3 CoJIeprKaHue
XMMHUYECKHX 3aaY;

-YUUTh YUEHHUKA CTAaBUTH Iepe]l COOOM 11eIb U IOCTUraTh €€

-00BEKTUBHO OLIEHUBATh CBOM 3HAHUS U JIJaBATh CAMOOIIEHKY Pe3yJIbTaTaM CBOETO TPYAa;

- BJIaZICHHE YYEHUKOM MH(POPMAIIUU U YMEHUE €10 MOJIb30BaThCS;

-yOeIUTh yYalIuXxcsl B HAYYHOU, TPAKTUIECKOH, )KU3HEHHOH, MPOPECCHOHATBHON 3HAYMMOCTH
TOTO WJIM MTHOTO KOHKPETHOT'O 3aKOHA, SIBJICHUS, OTKPBITUS, N300pETeHHUS

-TIOMOIIlb B PA3BUTHUH MO3HABATEIBHBIX HHTEPECOB YUAIIUXCS

9xnacc:

-(opMUPOBATH TOJIOKUTEIHHOE OTHOIICHUE K 3HAHUSM U UCCIICAOBAHUSIM 10 XUMUH,
SKCHEPUMEHTY

-opMHpOBaTH YMEHHE PabOTaTh pallMOHAIBHO, TUTAHOMEPHO, OPTAHN30BAHHO, KOHTPOJIUPOBATH U
aHAJIM3UPOBATH UTOTH CBOEH pabOThI;

-pacumpeHue Kpyrozopa u opMHUpPOBAHUE OCHOB HPABCTBEHHOCTH Y€pE3 COJCPKaHNE
XUMUYECKUX 3a]1a4;

-YYUTh YUCHHUKA CTAaBUTH Mepes] OO0 1esIb U IOCTUTATh €€

-00bEKTUBHO OIICHUBATh CBOW 3HAHUS U /1aBaTh CAMOOIIEHKY pe3y/IbTaTaM CBOETO TPY/a;

- BJIAJICHUE YYCHUKOM MH(OpPMAIIUU U YMEHHE €10 TT0JIb30BaThCS,

-y0eIUTh yYaliuxcsi B HAyYHOU, MPaKTUUECKOH, )KU3HEHHOH, MPO(eCcCHOHAIBHON 3HAYMMOCTH
TOTO MJIM MHOTO KOHKPETHOTO 3aKOHA, SIBJICHUSI, OTKPBITHS, H300pETCHUS

-J1aTh OCO3HATh, YBUJIETh, YTO, PEIIasi M BBIIIOJIHAS BCEe OOJIEE CIOKHBIC 3a/1a4l U YIPaKHEHUS,
y4aiiuecs MpoJABUTAIOTCS B CBOEM UHTEIJIEKTYaIbHOM, MPO(GECCHOHAIBHOM U BOJIEBOM Pa3BUTUU

-coIeicTBOBATh (POPMUPOBAHHIO JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIICHUS



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIHH
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 1 bubmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudgpoBbie
/i Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKaneCKne W3yMeHHS  0GPAa3OBATEJIbHbIC
padoThI padoThI pecypesI
B oora.
L | Do ot | e BT LOK
pedl ' https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u BelecTna
2 ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 -7 con bubmuorexa [JOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 09-13 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 09-13 bubmuorexa [JOK
pas3zaenenus cMecen https://m.edsoo.ru/ff0d26ca
IT 02
R e o0 BiSmoLOx
8 . PHMEp https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIN)»
bu6mmoreka [JOK
6 ATOMBI H MOJICKYIbI. 1 16-20 https://m.edsoo.ru/ff0d2a6c
7 XuUMHYECKUE DJIEMSHTBL. 3HAKU 1 25-29 bu6mmoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 25-29 https://m.edsoo. ru/ffod2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 9-6 OKT bubnmnoreka [JOK
J.M.Menneneera https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB. Br6moreka LIOK
10 Xumunyeckas popmyina. BaneHTHOCTb 1 02-06 oKT https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYCCKHX JJIEMEHTOB



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

HpOMe)KYTO‘IHaﬂ aTTeCcranus:

bubmuoreka [JOK

1 KOHTpOIbHAs paboTa 05-13 https://m.edsoo.ru/ff0d323c
Amnainu3 1/a.
12 O?HOI(/:II/ITHCJIBHaH aTOMHas ¥ 09-13 Enbmmorexa OK
https://m.edsoo.ru/ff0d350c
MOJICKYJISIpHAs Macca
13 MaccoBasi 107151 XMMHYECKOTO 16-20 bubmuorexa [JOK
3JIEMEHTA B COSIUHEHUN https://m.edsoo.ru/ff0d350c
14 KomnuectBo BemectBa. Mouib. 16-20 bubmuoreka [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
15 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. 23-27 bu6mmoreka [IOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haky 1 ycioBus NPOTEKAHUS 93.27 bubnuoreka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpPaHEHMS MACCHI BEILIECTB. 06-10 HosI6 bubnnorexa [HOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
B clie OJIMYECTBA, MACC
18 B;’;I;TiaH;I: ;lcpzjiI]I:I;IeH:le )I\(/II/IMI/IB‘IISCKI/IX 06-10 Hos6 Brommozexa [IOK
. https://m.edsoo.ru/ff0d5708
peakiuit
K .
| e e pe s Bmorn K
" P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
20 BHHI/IKHOI'II/IGI[I:ICT BO6o6quue}:I);cI: u 13-17 Bubmioreka IJOK
) N https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3allHs 3HAHHI
[IpoMexxyTouHas aTTecTalus:
21 KCI?HTpOJ'I}IiIaﬂ paborta HOHTGMG 20-24 Bubmiorexa IJOK
https://m.edsoo.ru/ff0d4290
«BerecTBa 1 XUMUYECKUE PEAKITUN
29 Boznyx — cmecs razos. Cocras 20-24 bubnnoreka [JOK
BO3J1yXa. https://m.edsoo.ru/ff0d448e
23 Kucnopon — snemeHT u npocroe 27-01 gex BI/I6J'.II/IOTeKa I[HOK
BerniecTBO. O30H https://m.edsoo.ru/ff0d448e
24 dOu3nueckue U XUMUYCCKHE CBOMCTBA 27-01 pek bu6nmoreka [JOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

KUCIIOpoa (peakiuyu OKUCIICHHS,
ropenue). [lousarue 06 okcumax

Crnoco0bl MoTy4eHus: KHUCI0po/ia B

https://m.edsoo.ru/ff0d4614

bubmuoreka [JOK

25 1a00paTOPUH U MTPOMBIIIIICHHOCTH. 04-08 https://m.edsoo.ru/f0d497a
IIpumMeHeHue Kucopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
2% peaKIuu, MOHATHE O 04-08 bubmuoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUUYECKHUX PEAKIIHIX
TommuBo (He(Th, yroib U METaH).
27 3arps[3He1§He¢1;03’ﬂyy§(a CHOCOObI iro 11-15 Eubmorexa IIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHHUS
I1 S 03
28 lonyuerme n cobmpanme micopora 115 DrGmorexalIOK
i oup poa, https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHE €r0 CBOMCTBY
29 Bonopox — snemeHT u npocroe 18-22 bu6mmoreka [IOK
BeliecTBO. HaxoxkaeHnue B nmpupoie https://m.edsoo.ru/ff0d4ddo
30 du3nvecKknue U XUMUYECKHE CBOMCTBA 18-22 bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [IOK
31 [ToHsiTHE O KUCIIOTAX U COMSAX 25-29 https://m.edsoo.ru/f0d50d2
30 CrniocoOsI ostydeHus BOAOPOa B 2599 bubnuotexa [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4ddo
[Ipa eckast pabora Ne 4 110 Teme
33 «lPlogfI:I;::HHKe 15/1120614;%1/16 Br([)ngpl(\)dz[a 08-12 saHB Brbmaozexa [OK
. ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOHNCTBY
Mounsipabiit 00BEM razoB. 3aKoH bubmuorexa [IOK
34 ABoraapo 08-12 Ae https://m.edsoo.ru/ff0d542e
B .
| Dot o i BiGmorsa 1K
HI My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
36 Brruucnenust 00bEMOB ra3oB 1Mo 15-19 bubnuorexa [JOK
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YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOLLIEHUM I'a30B

https://m.edsoo.ru/ff0d5708

37 du3nvecKrue 1 XUMHUUYECKUE CBOMCTBA 27-26 bubmuorexa [JOK
BOJIEI https://m.edsoo.ru/ff0d587a
38 CocraB ocHoBanui. [Tonstue 06 99-26 bubmuoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopurens. Hacbie e
39 u HiHaCLIIE)ICHfBII;HZCJ;I;O bl SR 29-02¢eB Eubmorexa LIOK
PACTBOPHL. https://m.eds00.ru/ff0d5b40
MaccoBas 1071 BelllecTBa B pacTBOpe
[IpakTuueckas padbora Ne 5 o teme
40 «IIpurorosiieHre pacCTBOPOB C 29-02des bubnnoreka [JOK
ONpeAeIEHHON MacCOBOU JTOEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEILIECTBAY
a1 KonTponbHas padota 1o Teme 05-09 bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
42 OKcupl: coCcTaB, KiIacCU(UKaIU, 05-09 bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue €CKHE CBOMCTBA
43 KI/I(J:;y(;{THHLI;IX IZ?}I;I(I:;I:;;XI;IHaM(;OI:eTfIHX 12-16 bubmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cOCTaB, KJIacCU(pUKAIMs, bu6mmoreka [JOK
44 12-16
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
45 [TosnydyeHne u XUMHYECKHE CBOWCTBA 19-23 bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
16 Kucnotsl: coctas, kinaccudukanus, 19-23 bubnnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[TonydyeHnue u XuMHU4YeCKue CBOWMCTBA bubnuorexa [IOK
47 KHCIIOT 26-0IMAPT piios://m.edsoo.ru/FfOdfee2
Conu (cpennue): HOMEHKIaTypa
48 cnoco((SLII) nz(l)n )eHI/ISI XI/IMI/I‘—IZEKI’/IC 26-01mapt Eubmorexa LIOK
o ya ’ P https://m.edsoo.ru/00ad9474
CBOMCTBa
49 IIpoMexyTouHas aTTecTalys: 04-08mapt = bubmmoteka [JOK
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KOHTpOJIbHAs paboTa 1o Teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHun"

https://m.edsoo.ru/00ad9b7c

Amnanu3 n/a. [IpakTudeckas pabora Ne
6. Perenue sxcriepuMeHTaIbHbIX

bu6mmoreka [IOK

04-08
50 3a7a4 1o TeMe «OCHOBHBIE KJIACCHI mapt https://m.edsoo.ru/00ad9a50
HEOPraHUYECKUX COEIUHEHUN
I'enernueckas cBsI3bp MEKy KilacCaMu bubnnoreka [HOK
51 o 11-15
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9cb?2
50 O06o011eHne U cucTeMaTu3aus 11-15 bubnnorexa [HOK
3HaHUH. https://m.edsoo.ru/00ad9ela
IlepBEIe MONBITKH KiIaCCU(PUKALINT
53 XI/II\I/)II/IIIGCKI/IX 3JIEMEHTOB ?[OH;[II/IG 0 18-22 Bubmiorexa ITOK
i https://m.edsoo.ru/00ad9ffa
TPYIIAx CXOIHBIX AIEMEHTOB
[leproanueckuii 3aKOH H
PHOA bu6mmorexa [IOK
54 [Tepuoanueckas cucTeMa XMMHUYECKUX 18-22 :
https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
bu6mmoreka [JOK
o5 Tepuozp1, rpyrmeL, mOArpyIEL 01-05anp https://m.edsoo.ru/00ada52c
56 Crtpoenue atomoB. CoCcTaB aTOMHBIX 01-05an bubnunorexa [JOK
snaep. M3oTonsl P https://m.edsoo.ru/00ada342
CTpoeHHE IIEKTPOHHBIX 000JI0YEK
P P . bubnuoteka [JOK
o7 aToMoB 35ieMeHTOoB [leproauyeckoit 08-12 anp _
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
58 3JIEMEHTA TI0 €T0 MOJI0KEHHUIO B 08-12an bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. P https://m.edsoo.ru/00ada824
Menneneena
3navenue [leproauyeckoro 3akoHa
59 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. 1519 bubnnoreka [JOK

N. MenaeneeB — y4€HbIM, MeIaror 1
rpaxJIaHuH

https://m.edsoo.ru/00ada96e
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60 DIEeKTPOOTPULIATEILHOCTh ATOMOB 1 15-19 bubnmoreka [JOK

XUMHUYECKUX DJIEMEHTORB ) https://m.edsoo.ru/00adaab8
bubmuoreka [JOK

61 HMoHHas XxuMu4yeckas CBsI3b 1 22-26 https://m.e dsogru 100adac34

62 KoBasieHTHas monsipHast XUMUYeCKas 1 22-26 bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
KoBasieHTHast HEMOIsIipHAs XUMUYECKas bu6mmoreka [IOK

63 CBSI3b ’ 1 29-02mar https://m.edsogru/OOadaabg

64 CTeneHb OKUCIICHUS 1 29-02mas Egggﬁﬁfg{i%grou}ém dae28

65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 06-10 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076

66 OKHCIIMTEIN U BOCCTAHOBUTEIIH 1 06-10 Egggﬁﬁfg{i@gﬁ}ém db076
[IpomexxyTouHas arrecranus:

67 KOHTpOJIbHAs paboTa 1o TeMe 1 13-17 bubnuorexa [JOK
«CTtpoenne aroma. XuMHU4IeCKast https://m.edso00.ru/00adb486
CBSI3b)»

68 PesepBHrlIit ypok. O600111eHNE 1 1 13-17 bubmmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

Koau4yecTBO yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka
n/n yp Kontpoapnbie  Ipaxruieckue H3y4YeHUs1 oOpa3oBaTeJIbHbIE
pecypcebi
Ilepuommueckuii 3aK0H.
PHOA bu6mmoreka [IOK
1 [Tepuoanueckas cucreMa XUMHYECKUX 2-7ceH ]
https://m.edsoo.ru/00adb59e
anemeHToB /1. . Meneneena
3aKOHOMEPHOCTHU B U3MEHEHUU
2 CBOMWCTB XﬁMI/I‘leCKHX 3JIEMEHTOB 2-7 ceH bubimoreka [IOK
.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOAOB
Bxonnoit kourpois. Kinaccudukams
3 51 HOIIIVIGHKJ'IaT pa HEO FaHI/I‘I(ebCKI/IXH 09-13 bubumoreka [IOK
Yp p https://m.edsoo.ru/00adb7e2
BEIIESCTB
. bu6mmoreka [IOK
4 Bunn xumMu4ueckoil cBsI3U. U 09-13
A https://m.edsoo.ru/00adbac6
5 THUIBI KPUCTAIIINYECKUX PELIETOK 16-20
Knaccuukanus XuMU4ecKux peakiun bubnnoreka [JOK
6 16-20
10 Pa3JIMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
TTonsTue 0 CKOPOCTH XUMHUUYECKOU
7 CaAKI[UU HOHHI?[I/IC 0 TOMOI'€HHBIX U 25-29 bubmnorexa IOK
p ) https://m.edsoo.ru/00adbe9a
TETEPOTeHHBIX PEAKIIHMIX
[ToHsITHE O XMMHUYECKOM PABHOBECUM.
DakTOpPHI, BIUSIONINE HA CKOPOCTh bu6mmoreka [JOK
8 . 25-29
XMMHYECKOHN PEAKIMU U TTOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PaBHOBECHSI
OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK
9 2-6 OKT
peakiuu https://m.edsoo.ru/00adcade
Teopus dIEKTPOAUTUYECKON
10 nucconuanui. CUIbHEBIE U cl1a0bie 02-06 OKT Bubmiorexa HOK

QJICKTPOJIUTHI

https://m.edso0.ru/00adcd68
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bu6mmoreka [IOK

1 Honupie ypapHeHHus peakiii 05-13 https://m.eds00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IIPEICTABICHUNA 00 09-13 bubmnorexa LIOK
N pel https://m.edsoo.ru/00add5d8
AIEKTPOJIUTHUYECKON JUCCOIHAIIIT
XUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 IIPENCTABIEHUNA 00 16-20 bubanorexa LIOK
P . https://m.edsoo.ru/00add8bh2
ANEKTPOIUTUIECKON TUCCOITUAITUU
. bubmuoreka [JOK
14 [TonsTHe 0 THIpOIU3E COeH 16-20 https://m.edsoo.ru/00addod4
15 [IpomexxyTouHas arrecranusi. 93-27 bubnnorexa [HOK
Kontponbnas padoTa. https://m.edsoo.ru/00addd12
AHanu3 npoM. ATTecTanuu.
bubmuorexa [JOK
16 [IpakTuueckas padbora Ne 1. «Pemienue 23-27 https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTAIBHBIX 33124
OO01mas XapakTePUCTHKA TaJIOTEHOB.
17 XI/IIDTI/I%CKI;Ie CBIé))ﬁCTBa Ha IpUMepe 06-10 Hos6 bubinorexa LIOK
p p https://m.edsoo.ru/00addecO
XJjopa
Konrponsraas padora Nel mo teme
18 <<3J‘I;I€T OJ'II/ITI/Ip‘IeCKaH HCCOoans 06-10 HoA6 bubmnorexa IOK
P A THHATIHA, https://m.edsoo.ru/00addfe2
XUMUYECKUE PEAKIIHH B PACTBOPAX)»
Xnoposogopon. ConsiHasg KUCIIOTA,
19 XI/IME‘IGCI?I/IS cIB[oﬁCTBa HOJIyUEHHUE 13-17 brbmiorexa LIOK
’ ¥ ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
ITpaktruueckas padora Ne 2 o treme
20 «lPlonyquHe COI?'ISIHOI\/'I KHCJIOTHI 13-17 bubmorexa LOK
.. . ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus mo ypaBHEHUSM
21 XUMHYECKAX eazﬁnﬁ €CJI OIVH W3 20-24 bubmnorexa LIOK
p ’ A https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO01mas xapakTeprcTUKa SJIEMEHTOB 20-24 bubnmuotexa [JOK

VIA-rpynibt

https://m.edsoo.ru/00ade64a
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AnnoTponHbie MOIU(MUKALIUY CEPHI.

bubmuorexa [JOK

2 H ¢ 7| 27-01
3 AXOJKJICHHE CEPBI 1 €€ COCUHEHNUI1 B [eK https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHE CBOMCTBA CEpPhI
24 CepoBojopo/i, ctpoenue, hpu3nueckue 27-01 pek bubnmoreka [JOK
U XMMUYECKHE CBOMCTBA A https://m.edso0o.ru/00ade802
Oxcunpl ceprel. CepHas KMCIIOTA,
25 (bl/ISI/I‘I{[eCKI/IIe) u XI/II\EI/I‘ICCKI/IC CBOICTBa 04-08 buGmnorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHYECKUE PEAKLIUH, JICKAINE B
OCHOBE IMPOMBIIIJIEHHOTO CIIoco0a
ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuoreka [IOK
26 04-08
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COETUHEHUSIMHU
cephl
Brruncienne MaccoBoit 101 BbIXO/a bubmuorexa [JOK
27 11-15 .
IIPOAYKTA PEAKIINKU https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTHKa 3JIEMEHTOB
VA-rpynsbl. A30T, pacipoCTpaHEHNE bubnuorexa [IOK
28 11-15 )
B IIpupoze, Gpu3ndeckue u https://m.edsoo.ru/00adeeab
XMMHYECKHE CBOMCTBA
AmMmuak, ero puzndecKue u
29 XUMHUYECKHE c?;oﬁcn;a MOJIy4EHUE U 18-22 bubmorexa LOK
’ ya https://m.eds00.ru/00adf004
MIPUMEHEHHE
[TpakTrueckas padota Ne 3 o Teme
30 «IlonydyeHure aMMHuaKa, U3y4eHue ero 18-22 bubnnorexka [JOK
CBOMCTB» A30THas KHCJIOTAa, €€ https://m.edsoo0.ru/00adf180
(bu3nyecKre U XUMUYECKHE CBOWCTBA
31 MpomexkyTo4Has aTTecTaums, 2599 bu6mmorexa [IOK
KOHTpPO/ibHaA paboTa https://m.edsoo0.ru/00adf306
AHnanus npom.
30 AtTecranun.lcnonp3oBaHue 2599 bu6mmoreka [JOK

HUTPATOB U COJIEH aMMOHHUS B
KauecTBE MUHEPAIbHBIX YI00pEHUH.

https://m.edso0.ru/00adf518
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XuMUYecKkoe 3arpsi3HeHue
OKpY>Karollen cpelibl COEAUHEHUSIMHU
azoTa

dochop. Oxcun pochopa (V) u

bu6mmoreka [IOK

33 bochopnas Knenora, dusnveckue u 08-12 sHB https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnons3zoBanue GocdaToB B KayecTBe
MUHEPATBHBIX YI0OPCHHIA. bubnnoreka [HOK
34 . 08-12 aHB
3arpsi3HEHUE NPUPOTHOMN Cpeibl https://m.edsoo.ru/00adfc20
docharamu
VYraepon, pacrpocTpaHeHIE B
35 npu I()) ); 5)1/131/1?1602;16 1 XUMUYECCKHE 15-19 bubmorexa [JOK
Prpoze, https://m.edsoo.ru/00adfd9c
CBOWCTBa
Oxcunel yriaepona, ux Gu3nveckue u
36 XHMHYECKHE CBOMCTBA. 15-19 bubmuorexa [JOK
DKOJOTUYECKHE MPOOIIEMEI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
N bu6mmoreka [IOK
37 VYronbHast KUCHOTA U €€ CONu 22-26 https://m.eds0o.ru/00ae006¢
[IpakTnueckast padora Ne 4 o teme
"[losrydeHne yrieKucioro rasa. bubnuoreka [IOK
38 22-26 )
KauectBennas peaxius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHaYaIbHBIE TOHATHS 00
39 0 rpaHI/IqGCKI/IX BEIIECTBAX KaK O 29-02¢es bubmnorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepo/ia
. bu6mmorexa [IOK
29-02
40 KpemHuid u ero coeuHenms 9-02des https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5. Pemenue
a1 AKCIICPUMEHTAIIBHBIX 33724 110 TEME 05-09 bubnmoreka [JOK
«BaxxHeunmme HeMeTaJuIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS
42 KonTtpompHast padota Ne2 o reme 05-09 bubnnoreka [JOK
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«BaxkHel e HeMeTaIbl U UX
COCIMHCHUS

OO01mas XxapakTepuCcCTHKa XUMUIECKUX
9JIEMEHTOB — METAJIJIOB.
Merammnueckas CBSI3b U

https://m.edsoo.ru/00ae0el18

bu6mmoreka [IOK

4 12-16
3 MEeTaJUINYeCKas KpucTaaandeckas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMUUECKUI PSII 12-16 bubmnorexa LIOK
P . p https://m.edso00.ru/00ae1156
HaIpsDKEHUH METaJlIOB
O61ue cnocoObl MOTydeHHs
MetajuioB. CrutaBel. BerauciaeHus mo
45 aBHEHUSIM XUMHUUYECKUX PEAKIIAMI 19-23 bubinorexa IOK
yp p ’ https://m.edso0o.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHT
puMecH
bubmuorexa [JOK
46 [ToHsATHE O KOPPO3UM METAJLIOB 19-23 https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 26-01
[Henotmpre MeTanbI 6-01mapr https://m.edsoo.ru/00ae14b2
Oxcuapl ¥ THIPOKCHIBI HATPUS U bubnnorexka [JOK
4 26-01
8 KaJus 6-01mapr https://m.edsoo.ru/00ae14b2
€JI0YHO3EeMEITbHBIC METAJLTBI — bubmuorexa [JOK
49 WWenoun n 04-08
KaJIbILIMA 1 Mardui Mapt https://m.edsoo.ru/00ae15e8
. bu6mmoreka [JOK
04-08
50 Baxkuelinue coequHeEHN KaJbIUI MapT https://m.eds00.ru/00ae 1568
51 [IpomexxyTounas arrecranus, 11-15
KOHTpOJIbHas paboTa.
JKécTkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
52 11-15 )
YCTpaHEHMS https://m.eds00.ru/00ae1886
53 IIpakTuyeckas pabora Ne 6 o Teme 1827 bubnnorexa [JOK

"YKEcTKOCTEL BOIBI M METOMEI €6

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

ycTpaHeHus "

. bu6mmoreka [IOK
18-22
o4 Amommiii https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U 01-05an bubnuoreka [IOK
TUIPOKCHUIA P https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
01-05
56 Keneso anp https://m.edsoo.ru/00ae1d86
57 Oxcupl, THIPOKCHUJIBI U COJIU JKEJIe3a 08-12 an bubnuoreka [IOK
(1) u xeme3a (1) P https://m.edsoo.ru/00ae35e6
6006
58 3OH a(;l HHI;GHHG U CUCTEMAaTH3alUs 08-12anp
[IpaxTnueckas padora Ne 7. Pemenue
59 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 15-19 bubnuorexa [JOK
«BaxHenmme MeTaibl 1 uX https://m.edsoo.ru/00ae3de8
COETUHEHUS»
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3
60 peareHToB J1aH B U30bITKE WIIN 15-19 bubnnorexka [JOK
COAEPKUT MpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJIH BBIX0Ja MPOAYKTA
peakiu
61 O06001IeHre U CUCTEMaTU3AIIHS 996
3HAHUU
Kontponbnas padota Ne4 o reme
62 «BaxHelnnme MeTauibl 1 UX 22-26
COCJIUHECHHU S
63 BemectBa u marepuasi B 29-02Mmas bubmuorexa [JOK
MOBCEIHEBHON XKU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHUE 29-02Mmas bubnnoreka [JOK
OKpY>KaroIleu cpeibl https://m.edso0.ru/00ae4270
65 Ponb xumum B periennn 06-10 bub6nuorexa [IOK

OKOJIOTHYCCKHUX HpO6J’I€M

https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66

67

68

IIpomesxyTouHas arrecranus,
KOHTpOJIbHast paboTa.
AHanu3 IpoM. aTTecTalH.

O0001IeHrEe U cUCTEMaTU3 AU
3HAHUH

Poip X¥MHUHU B )KU3HHU YEJIOBEKA.

O0001IeHre U cUCTEMaTU3aIUs
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

06-10

13-17

13-17

bubmuoreka [JOK
https://m.edsoo.ru/00ae0d0a

bubmuoreka [JOK
https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2



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




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xnmus, 8 knacc/ MNabpuensaH O.C., Octpoymos W.I'., Cnagkos C.A., AKLUMOHEPHOE 00LEeCTBO
«M3patenbcTtBO «[pocBeLleHne»
Xumus, 9 knacc/ MNabpuensH O.C., Octpoymos W.I., CnagkoB C.A., AKunoHepHoe obLecTBo

«M3patenbcTtBO «[lpocBeLleHne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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