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HOACHUTEJBbHASA 3AIINCKA

PaGouas mporpamma mo npeaMery «XuMEs» U 9 Kilacca COCTaBlieHa Ha OCHOBE:

- ®enepallbHOTO TOCYIAPCTBEHHOIO 00pa30BaTENbHOrO CTaHJapTa OCHOBHOTO OOIIEro 00pa3oBaHusl, YTBEPKACHHOTO MPHKa3oM MHHHCTEpPCTBA 00pa30BaHUS M HAYKU
Poccwuiickoit @enepanuu ot 31 mast 2021 Ne287

- GenepanbHO 00pa30BaTENLHON IPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus ot 18.05.2023 Ne370

- [Ipuxaza Munnpocsemenuss Poccun or 09.10.2024 Ne 704 «O BHeceHHM U3MEHEHUH B HEKOTOpBIE MpUKa3bl MUHUCTEpCcTBa IpocBemeHus Poccuiickoit denepanuu,
Kacaromuecsi (eepabHbIX 00pa30BaTEeIbHBIX MPOrpaMM Ha4daJIbHOrO OOIIero 0o0pa3oBaHHWs, OCHOBHOI'O OOIIEro OOpa30BaHMs M CPETHEro OOIIero oOpa3oBaHUS
(3apeructpupoBano B Muntocte Poccun 11.02.2025 N 81220)

- Ilpukaza MunucrepcrBa npocseiieHust Poccutickoit ®enepanun ot 8 okrsadps 2025 . Ne 729 «O BHeceHUM U3MEHEHUN B HEKOTOPbIC NMpPHMKa3bl MUHHCTEPCTBA
npocBemenus: Poccutickoit @enepannu, kacaromuecs (enepanbHbIX 00pa30BaTebHBIX MPOrpaMM HAdaIbHOTO OOIIEro o0pa3oBaHUsi, OCHOBHOTO 00MIEro 0Opa3oBaHHs
cpemHero o0IIero 00pa3oBaHuUsD).

- [Ipuxaza Munnpocsemienust Poccun or 10.11.2025 Ne 808 «O BHeceHHHM M3MEHEHHMI B HEKOTOpBIE MpHKa3sl MUHHCTEPCTBa mpocBenienns Poccuiickoit deneparium,
Kacarorecs ¢enepaibHbIX 00pa30BaTEFHBIX MPOrpaMM HaYaIFHOTO OOIIEr0 00pa30BaHwsl, OCHOBHOTO OOIIEro o0pa3oBaHus U CPEIHETO 00IIEro 00pa3oBaHMs)

- [Ipukaza Munanpocsemnieans Poccun ot 08.05.2026 Ne 316 «O BHecenun m3mMeHeHui B [lopsaaok opraHu3anuy U OCyIIeCTBICHUS 00pa30BaTeIbHON ACATEILHOCTH 10
OCHOBHBIM 0011€00pa30BaTEIbHBIM IpOrpaMMaM - 00pa30BaTEIbHBIM TPOrpaMMaM HadalbHOTO OOIIEro, OCHOBHOIO OOIIEro W CpemHero oOIero oOpa3oBaHUS,
YTBEpXKACHHBIN MpHKa3oM MuHKcTepcTBa npocBemienns Poceniickoit @enepanuu ot 22.03.2021 Nel15»

- OcHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOI'O 00111ero oopasopanust MAOY Uepsuierckoi COILL;

- YueOHoro miana ¢pumnana MAOY UYepsuriesckoit COI «Akusipockas COILl», yrBep:kaeHHOro npuka3zoM aupekropa Tpodumosoii C.A. ot 29.08.2026 roma  Ne
127-O/1 u cornacosannoro 28.08.2026 rona Ha 3aceqanuu Yupasistoliero cosetra MAOY Uepsumiesckoit COILI mporokon Nel2

- [Iporpammer Boctutanuss MAOY Yepsumesckoit COLLI

[Iporpamma o XMMuHM Ha YpOBHE OCHOBHOTO 00IIIEro 06pa3oBaHMs COCTAaBIICHa HA OCHOBE TPEOOBaHMI K pe3ybTaTaM OCBOCHUS OCHOBHOW 00pa30BaTeNbHON
MpOrpaMMBbI OCHOBHOTO 001Iero oopasoBanus, npenacraBieHHBIX B PI'OC 00O, a Taxke Ha OCHOBE ¢enepanbHoi pabouei MporpaMMbl BOCIUTAHAS U C YIETOM
KOHIICMITNH MPEToIaBaHus yueOHoro mpeaMera « XuMHs» B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoit dexeparym.

[Iporpamma mo XuMuu 1a€T MpEACTaBIEHUE O TeNAX, 00IIel cTpaTern 00ydeHus, BOCIIATAHUS W Pa3BUTHS 00yUaIONIMXCs CPECTBAMH YIeOHOT O TIPEIMETa,
yCTaHABIIMBAET 00s3aTeNIbHOE MTPEIMETHOE COAep KaHne, MPENyCMaTPHBAET paclipefesieHre ero 1Mo K1accaM U CTPYKTypHUPOBaHIE MO pa3ieiaM u TeMaM IPOrPaMMBI IO
XMMHUH, OTIpeeNseT KOIMYECTBEHHbBIE U KaueCTBEHHBIE XapaKTEPUCTUKH COIEPIKAH, PEKOMEHAYEMYIO MOCIEA0BATENbHOCTh N3YUCHHSI XUMHUH C YIETOM MEXIIPEIMETHBIX
Y BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKU YIeOHOr 0 Iporecca, BO3paCTHBIX OCOOSHHOCTEHW 00yJaIoMXCsl, OMpeAessieT BOZMOKHOCTH TPeAMEeTa ISl pealn3alid TpeOOBaHUH
K pe3ylbTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTeNbHON MTPOrpaMMBbI HA YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHusl, a TakxKe TPeOOBaHUH K pe3ynbsTaTaM 0O0ydeHNs XUMHUH Ha
YpOBHE IIeJIei N3ydeHuUs IPEAMETa U OCHOBHBIX BHJIOB YU€OHO-TIO3HABATEIBHOMN JEATENFHOCTA 00yUaIOMIerocs Mo OCBOCHUIO YIeOHOTO COMepKaHusI.

3HaHWE XUMHU CITY)KUT OCHOBOH /7151 ()OPMHUPOBAHUS MUPOBO33PEHUS 00YJAIOIIErocs], €ro MPEACTaBICHH I 0 MAaTepPHAILHOM EIMHCTBE MUAPA, BAXKHYIO POITb UTPAIOT
(hopMupyeMbIie XUMUEH TTPEACTaBICHHS O B3aUMOIIPEBPAIICHUAAX YHEPTUU U 00 IBOIIOIMH BEIIECTB B MPUPOJE, O MyTAX PEIISHNS ITI00AIBHBIX PO OJIeM YCTOHYHBOTO
Pa3BHUTHUS YEIOBEUECTBA — CHIPhEBOW, YHEPTETHYECKOM, MUIIEBOMW U HKOJIOTHYECKON 0€30MacHOCTH, MPOOIIEM 3IPaBOOXPAHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYET peanr3aliiii BO3MOKHOCTEH ISl caMOpa3BUTHSI U ()OPMHUPOBAHUS KYJIBTYPBI JITYHOCTH, €€ o0mIel 1 (yHKIIMOHAIEHOW TPaMOTHOCTH ;

BHOCHT BKJIaJl B (JOPMHUPOBAHUE MBITILICHHUS U TBOPUECKHUX CIIOCOOHOCTEH 00yJarommMXcsi, HABBIKOB X CAMOCTOSATENbHON Y4eOHO! JesTeNbHOCTH, IKCIIEPUMEHTAIBHBIX
Y UCCIIEIOBATENhCKIX YMEHHI, HEOOXOINMBIX KaK B MTOBCEAHEBHOM JKU3HU, TaK U B MPO(eCcCHOHATLHON JeTeIbHOCTH;

3HAKOMHT CO CHEeNU(PHUKOI HAYIHOTO MBIIIUIEHUS, 3aKJIaILIBAET OCHOBBI IIEJIOCTHOTO B3TIISA/a HA EMUHCTBO IIPUPOJIBI M YEIIOBEKA, SIBISIETCS OTBETCTBEHHBIM ITAIlOM B
(hOpMUPOBaHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIIUXCS;



croco0CTBYeT (POPMUPOBAHUIO IEGHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJIE, K UEIOBEKY, BHOCUT CBOH BKJIaJ] B HKOJIOTHYECKOE
o0pa3oBaHUE 00yYAIOIIHXCSL.

JaHHble HanpaBieHs B 00y4eHHH XUMHUH 00ECTIEUNBAIOTCS CIICHU(BUKON coaepkaHusl yueOHOTro MPeMeTa, KOTOPBIH SIBIISIETCS MIeAarorn4ecku aJaanTHPOBAHHBIM
oTpakeHueM 0a30BOM HAyKW XUMHUH Ha ONpeAeIEHHOM 3Tare e€ pa3BUTHSL

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIETO 00pa30BaHUsl OPUEHTUPOBAH HA OCBOCHHE 00YUAIOIMIMMHUCS CUCTEMBI TIEPBOHAYAIILHBIX TTOHSATHI XUMHH, OCHOB
HeOpI‘aHH‘ICCKOfI XUMHUH U HEKOTOPLIX OTACIbHBIX 3HAYMMBbIX MOHSITHH OpI‘aHH‘ICCKOfI XHUMHH.

CrpyKTypa comepKaHus MPOrpaMMBbI 0 XUMHH ¢cPOPMUPOBaHA HA OCHOBE CUCTEMHOTO MOAXo/a K €€ u3ydeHuto. CojepikaHue CKIIAIbIBACTCS U3 CUCTEMbI IOHATUH O
XUMHWYECCKOM 3JIEMCHTE U BEUICCTBEC U CUCTEMbI MOHATUH 0 XUMHUYECKOM pCaKkuuu. O0€ 3TH CUCTEMBI CTPYKTYPHO OpraHHM30BaHbI 11O IPHUHIUITY I10 CJICA0BATCIILHOTO
pa3BUTHA 3HAHUH Ha OCHOBE TCOPETHUYECKUX MPEACTABICHUN PA3HOIO YPOBHSL:

— aTOMHO-MOJICKYJIIPHOTO YUEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— Ilepuonuueckoro 3akona JI. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

Y4€HUA O CTPOCHUH aTOMa U XUMHYECKON CBA3H,

— MpeACTaBICHHUH 00 MEKTPOTUTHYECKOH JUCCOIUAINN BEIECTB B PACTBOPAX.

TeopemquKHe 3HaHUA paCcCMaTpUBAIOTCA HaA OCHOBE SMIIMPUUCCKU IMOTYUCHHBIX U OCMBICIICHHBIX q)aKTOB, Pa3BHUBAIOTCA MOCICAOBATCIIBHO OT OAHOI'0 YPOBHA K
JPYTOMY, BBITTONHSISI QYHKIIMU OOBSICHEHUS U IPOrHO3UPOBAHUS CBOWCTB, CTPOSHHUS M BO3MOXKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOTYYEHHsI N3y4aeMbIX BEIICCTB.

OcBoeHre MPorpaMMbI IO XUMHUH CIIOCOOCTBYET (DOPMUPOBAHHUIO TIPEACTABICHUS O XUMHYECKON COCTaBISIONIEH HAyIHOW KapTHHBI MUPA B JIOTHKE €€ CHCTEMHOMN
HPUPOABI, IIEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHMIO M METOJIaM ITI03HaHMs B Hayke. VI3ydeHne XMMUH TPOUCXOIUT C IIPUBJICUCHUEM 3HAHUM U3 pAaHEE U3yUEHHBIX
yueOHBIX npeaMeToB: «OKpyxaronmii Mup», «buonorus. 5—8 kinacce» n «dusnka. 7-8 Kimacco».

[Tpyn u3ydeHNH XUMHHU TPOUCXOIUT (POPMHUPOBAHNE 3HAHUH OCHOB XMMHUYECKON HAYKH KaK OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKON ESTEIbHOCTH
YeIoBeKa U KaK OHOIO U3 KOMIIOHEHTOB MUPOBOM Ky/IbTYypbl. 3a/iaua yueOHOIO IpeMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMUYECKUX 3Ha HUM — BayKHEHIIUX
(axTOB, IOHATHH, 3aKOHOB ¥ TEOPETHUECKUX MONOKEHUHN, TOCTYIIHBIX 0000IEH!H MUPOBO33PEHYECKOr0 XapakTepa, si3blka HayKH, B IPUOOIEHUH K HayYHbIM METOAAM
MO3HAHUS TIPH U3YYCHUH BEIIECTB U XUMHUYECKUX PEaKIuii, B (JOPMUPOBAHNY U Pa3BUTHH MO3HABATEIFHBIX YMEHUH M UX IIPUMEHEHNH B y4eOHO-TI03HABATEIBHOM 1
yueOHO-HUCCIIe0BaTeNbCKON AEATEIbHOCTH, OCBOGHUH IIPaBUII 0€3011aCHOr0 00paIeHus! C BEIIECTBAMU B IIOBCEIHEBHOMN JKHU3HU.

IIpu n3ydeHnn XUMUHU Ha YPOBHE OCHOBHOI'O 00ILIEro 0Opa3oBaHMsI BXKHOE 3HAUCHUE IPHOOPEIH TaKue LeNH, KaK:

— (opMHUpPOBaHUE NHTEIIIEKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpPa30BaAHUIO, COTPYIHUUYECTBY, CAMOCTOATEIILHOMY IIPUHATHIO PELICHUH, CLIOCOOHOM
aJanTHPOBATHCS K OBICTPO MEHSIOLIMMCS YCIIOBHSIM KHU3HU;

— HaIPaBJIEHHOCTh 00Y4EHUs Ha CHCTEMAaTHYECKOE IIPUOOIIEeHIE 00yJatOIIUXCsl K CAMOCTOATENBHOM MO3HABATEIbHOM EATEIbHOCTH, HAYYHBIM METOIaM IT03HAHMS,
(hOpMUPYIOIINM MOTHBAIIIIO M Pa3BUTHE CITOCOOHOCTEH K XHUMHUM;

— obecrnieyeHne ycioBHiH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO 00yHYAOIIMMHUCS OBITA PA3HOOOPa3HOH NEeATENbHOCTH, TIO3HAHUS U CAMOIIO3HAHMS, KJII0U €BbIX HABBIKOB
(KJTFOUEBBIX KOMIIETEHIINH ), UMEIOLMX YHUBEPCAIbHOE 3HAYCHUE [Tl Pa3JINIHBIX BUJIOB AEATEIbHOCTH;

— ¢opmupoBanue o0l GpyHKINOHATIBHON U €CTECTBEHHO-HAYYHON I'PAMOTHOCTH, B TOM YHCJIE YMEHHH OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY)KAIOIIEro MUPA,
WCTIONB3YS 3HAHUS U OIIBIT, IOITyYEHHbIC IPU U3YYEHUH XUMUH, IPUMEHATh UX IIPH PELICHUH ITPOOJIeM B TOBCEIHEBHOM KU3HU U TPYAOBOU AEATEIBHOCTH;

— ¢opmupoBaHue y 00y4aronmxcs T'yMaHUCTUYECKUX OTHOLICHU, TOHUMAHUS LIEHHOCTH XUMUYECKUX 3HAHUH IJ151 BBIPAOOTKU HKOJIOTMYECKH LIEIec000pa3Horo
MOBEACHUS B OBITY M TPYIOBOH EITENbHOCTH B LESIX COXPAHEHUS CBOETO 370POBbS U OKPYXKAIOLIEH MPUPOIHON CPeIIbl;

— pa3BUTHE MOTHBALIMH K O0Y4EHHIO, CHOCOOHOCTEH K CAMOKOHTPOIIO U CAMOBOCIMTAHHUIO HA OCHOBE YCBOCHUS OOLIEYEIOBEUYECKUX LIEHHOCTEH, TOTOBHOCTHU K
OCO3HAHHOMY BBIOOPY NpOo(dMIIs U HAIPABJIEHHOCTH AaJbHEHIIEro o0ydeHusl.

OcBoecHue COACPIKaHUA KypcCa «XHUMUS» B OCHOBHOM IITIKOJIE MIpoucCxoauT C OHOpOﬁ Ha 3HAHUA U YMCHMU, C(l)OpMI/IPOBaHHBIe B Hpe,[[MeTHOfI obnactu «EcTecTBeHH 0-
Hay4YHBbIC IPCAMCTLD). Y4eOHBIM IIJIaHOM Ha HU3y4YCHUC XMMUH B 9 xiacce OTBOJUTCA 68 yacoB (2 qaca B Hez[emo).



I[eﬂTeJIbHOCTb yYuureiisa ¢ y4€ToM nporpaMmmMbl BOCIUTAHUSA

I'paxxnaHckoe BociuTaHue

(hopMHPOBATH POCCHICKYIO TPAKIAHCKYIO HIICHTUYHOCTb, TPHHAUIKHOCTh K OOIIHOCTH IpaxkaaH Poccutickoit denepariu,
K Hapoxay Poccnu kak MCTOUHUKY BIAacTH B PoccuiickoM rocyaapcTBe U CyObeKTY ThICSUeTIeTHEH POCCHITCKON
rOCYJJapCTBEHHOCTH, M3YUCHHUE U YBaXKeHHE MPaB, cBOOO 1 00s13aHHOCTEH rpaxaaniHa Poccnn;

[Tarpuornyeckoe BOCIUTaHUE

BOCITUTHIBATH JIIOOOBB K POJJHOMY Kpato, PonuHe, cBoeMy Hapofy, YBaskeHHE K IpyruM HaponaMm Poccuu; nctopudeckoe
npocBeleHue, (OpMHUPOBAHNE POCCUICKOTO HAIIMOHAIBHOIO HCTOPUYECKOTO CO3HAHUS, POCCUICKOM KyIIbTypHOM
UICHTUYHOCTH;

JIlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE

BOCIIUTBIBaTh HA OCHOBE JIyXOBHO-HPaBCTBEHHOH KyJIBTYpbl HApo1oB Poccuu, TpaMIIMOHHBIX peldruii Haponos Poccun,
(dhopMupOBaHHE TPAAUIIMOHHBIX POCCUHCKIX CEMEHHBIX [IEHHOCTEH; BOCHIUTAHUE YECTHOCTH, JOOPOTHI, MUJIOCEPIHS,
COTIEPEeXUBAHUS, CIIPABEUIMBOCTH, KOJUIEKTUBU3MA, IPYKETI00N U B3aMMOIIOMOIIIY, YBKEHHS K CTapIINM, K ITaMsTH
MIPEJIKOB, UX BEPE U KYJIBTYPHBIM TPAJULIUSIM;

DcTernyecKkoe BOCIIMTAaHUE

(hOpMHUPOBATH AICTETHYECKYIO KYJIBTYPY Ha OCHOBE POCCHICKHMX TPAIUIIMOHHBIX TYXOBHBIX [IEHHOCTEH, PHUOOIIATh K JIyUIINM
o0pasram OTe4ecTBEHHOT0 1 MHPOBOTO HCKYCCTBA;

dusnueckoe BocmuTaHue

(hopMHUPOBATH KYJIBTYPY 30POBOT0 00pa3a »H3HH U SMOIIMOHATILHOTO OJIaronoydusi — pa3BUBATh PU3HUECKHE
CHOCOOHOCTH € y4ETOM BO3MOKHOCTEH M COCTOSHUS 370POBBS, HABBIKOB 0€30I1aCHOTO TIOBEACHHUS B IPUPOIHON U
COITMAJIbHOM CpeJie, YPE3BhIUANHBIX CUTYaIUsIX;

TpynoBoe BocniuTaHue

BOCHHUTHIBATh YBXKEHHUE K TPYILY, TPYASIIUMCS, pE3yIbTaTaM Tpyaa (CBOEro U APYTHX JIOAEH), OPHEHTAIMS Ha TPYHIOBYIO
JesITeTFHOCTD, TIONydeHHEe PO ECCHH, TMIHOCTHOE CAMOBBIPAYKEHHE B MTPOAYKTHBHOM, HPABCTBEHHO JIOCTOMHOM TPyl B
POCCHIICKOM 00IllecTBe, Ha JOCTHKEHHE BBIIAIONINXCS PE3YIBTATOB B MPO(ECCH OHATTLHOM JIeITEIbHOCTH;

DKOJIIOTMYECKOE BOCIIUTAHUE

(hOpMHUPOBATH PKOJIOTHYCCKYIO KYJIBTYPY, OTBETCTBEHHOE, OEPEKHOE OTHOIICHHE K MMPUPOJIE, OKPYKAIOIICH cpe/ie Ha OCHOBE
POCCHICKHX TPaJUIIMOHHBIX TYXOBHBIX IIEHHOCTEH, HABBIKOB OXPAaHBI, 3aI[UTHI, BOCCTAHOBJIEHUS MPUPOIBI, OKPYKaroIIeit
CpEIBI;

Bocnuranue neHHOCTE HayqHOro
[IO3HAHU

BOCIHTBIBATH CTPEMIICHHE K TIO3HAHUIO ceOs B JPYTHX JHOJCH, MPUPOIBI M O0IECTBa, K TONYYSHUIO 3HAHHN, KAYeCTBEHHOTO
00pa3oBaHus C YIETOM JIMTHOCTHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH.

BemrecTBo M xXuMH4eckasi peakuus

ITepuoanueckuii 3axoH. Ilepuonuueckas cucreMa xumudeckux aneMeHToB J. . MenneneeBa. CtpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX

COIJEPKXAHUME YYEBHOI'O IIPEJJMETA

3JIEMCHTOB IEPBBIX TpéX IEpHUOAO0B, KaJIus, KaJIblIUA U UX COCOUHEHUU B COOTBETCTBHU C ITOJI0KEHHEM DJIEMEHTOB B HCpPIO,I[I/I‘IeCKOﬁ CUCTEMC U CTPOCHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUABI XMMHUYECKOH CBA3M. THIBI KPUCTAJUIMYECKUX PELIETOK, 3aBUCUMOCTDh CBOWCTB BEIIECTBA OT THIA KPUCTAIIIMYECKOW PEIETKM M BUAA

XHMHYECKOM CBSI3H.

KﬂaCCI/I(I)I/IKaI_H/IH W HOMCHKJIATypa HCOPTaHWUYCCKUX BCHICCTB. XuMHYecKrue CBOMCTBA BCHICCTB, OTHOCAIINXCA K PA3JIMYHBIM KJIaCCaM HEOPTaHUYCCKUX COGHHHGHHﬁ,

TCHETUYCCKAA CBA3b HCOPTraHNYCCKUX BCHICCTB.

Krnaccugukanys XuMUYecKUX peakuuil 10 pa3IMyHbIM IpU3HaKaM (110 YHCIIy U COCTaBYy yYacTBYIOLIMX B PEAKLUH BELIECTB, 110 TEIJIOBOMY 3PQEKTY, 0 U3MEHEHHUIO

CTEIeHEe! OKUCIICHUS XMMUYECKUX QJICMCHTOB, I10 06paTI/IMOCTI/I, 10 y4aCTHUIO KaTaJ'II/ISaTOpa). OK30- U SHAOTCPMHUYCCKUC pCAKINU, TCPMOXUMUYCCKUEC YPABHCHUA.

Ilonstue o CKOpOCTH XHMHUYECKOH pCaKknuu. Iloustue 00 O6paTI/IMBIX n HeO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IloHsITHE O TOMOI'CHHBIX M T€T CPOrCHHLIX PCAKIUAX.

IlonsaTue o karanm3e. [IoHATHE 0 XUMHYECKOM paBHOBECHUU. (DaKTOPBI, BJIMAIOIINEC HAa CKOPOCTH XHMHYECKOH PCaKI 1 MOJIOKECHUC XUMUYCCKOI'O PABHOBECHU 4.




OKHUCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKUUH, 3JCKTPOHHBINH OallaHC OKUCIUTEIbHO-BOCCTAHOBUTENbHONW peakuuu. CocTaBlieHHE YpaBHEHHH OKHCIHTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLHUI C UCIIONb30BAaHHEM METO/IA AJIEKTPOHHOTo OajaHca.

Teopust AMEKTPONUTUYECKON TUCCOLMALUH. ODNEKTPOIUTHI M HEIIEKTPOIUTHl. KaTHOHBI, aHMOHBI. MeXaHW3M [OUCCOLMALMH BEIIECTB C Pa3IMYHBIMU BHJAMH
xuMudeckoi ces3u. Crenenb quccouuanii. CHUIbHBIC U CIa0bIe AIEKTPOIHTHI.

Peaknuu noHHOro oOMeHa. YCIoBUS MPOTEKaHMs PeaKluii HOHHOTO OOMEHa, MOHbIE U COKpaIlEHHbIE HOHHBIE ypaBHEeHUs! peakuuid. CBOMCTBA KM CJIOT, OCHOBAaHUH U
colell B cBeTe MPEACTaBICHHI 00 MEKTPOIUTUYECKON Aucconranui. KauecTBeHHbIE peakiiy Ha WOHBIL. [IoHsATHE O THAPOIH3E CONEH.

Xumuueckuil IKCnepumenm:

O3HaKOMIICHHE C MOJCISIMA KPHUCTAIIMUECKHX PEIIETOK HEOPraHWYECKUX BEIIECTB — METajNIOB M HEMETaJUIOB (Tpadura M anMasa), CIOKHBIX BEHIECTB (XJIOpHUAa
HATpHsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW PEaKIUu OT BO3JCUCTBHS Pa3IMUHBIX (PAKTOPOB, UCCIESIOBAHHUE 3JICKTPOIPOBOIHOCTH PACTBOPOB BEIECTB,
Mporecca AUCCOLMAIMN KUCIIOT, IieJodell U conell (BO3MOXXHO MCIIONb30BAHME BHJEO MAaTEpHUaJiOB), MPOBEIACHHUE OMBITOB, WIITIOCTPUPYIOMIMX MPU3HAKKA MPOTEKAHUS
peakiuii MOHHOrOo oOMeHa (0Opa3oBaHHE OCajKa, BBIIENEHHE Ta3a, 00pa3oBaHUE BOJbI), OMNBITOB, WIIIOCTPUPYIOMIMX NPUMEPHl OKHCIUTETHbHO-BOCCTAHOBUTEIHHBIX
peakumii (TOpeHHe, peakiuu pPas3IOKeHUs, COCAWHEHHs), PAaClO3HABAHWE HEOPTaHWYECKUX BEIIECTB C IMOMOIIBI0 KAYECTBEHHBIX pEAaKIHMi Ha HWOHBI, pelleHue
OKCIICPUMCHTAJIBHBIX 3a1a4.

HemeTtanjabl 1 nX coequHEHHs

O6bmas xapakrepuctuka ramoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE cTeneHHu OKucieHus. CTpoeHrne M (U3NYEeCKHe CBOWCTBA MPOCTHIX BEIIECTB —
raJioreHoB. XHWMHYECKHE CBOMCTBA Ha MpuUMepe XJiopa (B3aWMOIEHCTBHE C METaJUIaMH, HEMETAJUIAMHM, IIeIo4aMu). XiopoBogopoa. ComsiHas KUCIIOTa, XUMHYECKHE
CBOWCTBA, MONTy4YeHHe, puMeHeHue. JleficTBre XJIopa 1 XJIOPOBOIOpOa Ha OpraHU3M 4elioBeKa. BaykHelne XIopuapl ¥ BX HAXOK/IEHHE B IIPH POIE.

Obmras xapakrepuctuka 31eMeHToB VIA-rpynmbel. Oco6eHHOCTH CTPOEHUSI aTOMOB, XapakTepHbIe cTereHu okucieHus. CTpoeHne n (Gu3nyecKne CBONCTBA MPOCTHIX
BEIIECTB — KUCJIOPOAA M Cephl. AJUIOTPOIHBIE MOAM(UKAINU KUCIOPOAA U cepbl. XUMHUYECKHEe CBOMCTBA cepbl. CepoBOIOpO., CTpoeHHUe, (DU3HMUECKHE U XUMUYECKHE
cBoiicTBa. OKCUBI Cepbl KaK IPEeICTaBUTENN KUCIOTHBIX OKcuaoB. CepHas KHUCiI0Ta, pu3nyeckue U XUMHUYECKUE CBOWCTBa (00IMe KaKk MPeACTaBUTENs Kilacca KUCIOT U
crenupuyueckne). XUMUYECKUE PEAKITAHN, JIKAINE B OCHOBE IPOMBIIUICHHOTO CIIOCOo0a TMOMydeHUs CepHOU KHCIOTHL. llpumMmeHeHme cepHoil KucimorThl. Conmu cepHOU
KUCIIOTHI, KAYECTBEHHAs peakuus Ha cyabdar-noH. Haxoxnenne cepbl u €€ cOeMHEHUH B IpUpoae. XMMUYECKOe 3arpsA3HEHHE OKPYKAIOIIEH CPebl COSNMHEHMSIMU CEpPBI
(KHCIIOTHBIE TOXKTH, 3aTPSI3HEHHUE BO3yXa M BOTOEMOB), CIIOCOOBI €r0 MPETOTBPALICHHS.

O6mas xapakTeprcTrka 3eMeHToB VA-Tpymmbl. OCOOGHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE CTEIIEHN OKHCIIEHHUs. A30T, pacClipOCTpaHEeHHe B IPUPOE, pusmaeckne
U XUMH4ecKHe cBoicTBa. KpyroBopor a3ora B npupozae. AMMuUak, ero pusnyeckre 1 XMMUYECKHUE CBOICTBA, onydeHne u npumeHenne. Conu aMMOHUS, UX (pu3ndecKue u
XMMHYECKUE CBOMCTBA, NpuMeHeHne. KauecTBeHHast peakuys Ha MOHBI aMMOHMS. A30THAs KHMCJIOTa, e€ MonydeHue, GU3HUeckue U XMMUYECKue CBOMCTBA (00ILIMe Kak
MIPEACTaBUTENS] Kilacca KUCIOT U cnenruyeckue). Mcnonb30BaHME HUTPATOB M CONEH aMMOHMSI B Ka4eCTBE MHHEPAJbHBIX yHOOpeHuil. XUMHUYecKoe 3arps3HeHHe
OKpYXaloIIel Cpebl COSTUHEHISIME a30Ta (KUCIOTHBIE O/, 3arpsA3HEHNe BO3AyXa, MOYBEI B BOmoéMoB). Docdop, amnorponHsie Mogudukammu docdopa, pusndeckre
n xumuieckne coirctBa. Oxcnpn docdopa (V) u docdopHas kuciora, ¢u3ndeckne U XUMHYECKHE CBOWCTBa, monydeHue. lcrmompzoBanme ¢docdaroB B KadecTBE
MUHEPAIbHBIX yIOOpEHHH.

Obmas xapakrtepuctuka 31eMeHTOB [VA-rpynmel. OcoOOGHHOCTH CTPOEHHS] aTOMOB, XapaKTepHBIE CTEIIEHW OKHCIECHUS. YTIEpOl, aIOTPONMHBIE MOTU(UKAIIH,
pacnpocTpaHeHue B pUpoae, pusnyeckue U XUMHUUYecKre cBoiicTBa. Axcopouus. Kpyrosopor yrnepona B npupone. Oxeuapl yriiepona, ux GU3NUYECKUE U XUMHYECKHE
CBOMCTBa, NEHCTBHE HA JKUBBIC OPraHU3MbI, NOJyYEHHE M NPUMEHEHHE. DKOIOTHYecKrue Mpolnemsbl, CBA3aHHBIE ¢ OokcuaoMm yriaepoxa (IV), rumoresa rmobGanbHOrO
MOTETJICHUsT KJIMMAaTa, TapHUKOBBIN 3¢ dekT. YronbHas Kuciora u e€ conu, ux Gu3nyeckne 1 XUMHUUECKHE CBOMCTBA, ONyYeHNEe U IpUMeHeHn €. KauecTBeHHast peakiust
Ha KapOoHaT-noHkl. Mcnonbp3oBaHue kKapOOHATOB B ObITY, MEAWLIMHE, IPOMBILIICHHOCTH U CENbCKOM XO3IHCTBE.

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COENMHEHUSX yriaepopa (MeTaH, 3TaH, STWIEH, alleTHIIEH, TaHOJ, IJIMLEPUH, YKCYCHAasl KHCJIOTa).
[IpuponHble UCTOYHUKH YIIIEBOXOPOAOB (Yrojib, MPUPOAHBIA ra3, He(Th), MPOLYKTHl WX mepepaboTku (OEH3MH), WX poib B OBITY W NpOMbINUIEHHOCTH. [loHsATHE O
OMOJIOrMYEeCcKH BaXKHBIX BELIECTBAX: )KUpax, OeKax, YIIIeBOIaxX — M UX POJIH B KU3HM YenoBeka. MarepralibHOe €AMHCTBO OPraHMYECKUX M HEOPTraHUYECKUX COCUHEHUI.



Kpemnuii, ero ¢pusnyeckre 1 XAMHUIECKUE CBOWCTBA, NONyueHue U npuMeHenne. CoennHeHus: kpeMHaus B mpupose. OOrme npeacrapieHus oo okcuzae kpemuus (IV) u
KpeMHHeBOlM kuciore. CUIMKATBI, UX HCIIOIb30BAHHE B OBITY, B IMPOMBIIUICHHOCTH. BaKHEWIME CTPOUTENbHBIC MaTepuajbl: KepaMHKa, CTEKJIO, IEMEHT, OCTOH,
xene300eToH. [Ipobnembl 6e30MacHOTO HCIIONB30BAHMS CTPOUTENBHBIX MAaTEPUANIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

M3yueHHE O00pa3lloB HEOPraHWYEeCKHUX BEIIECTB, CBOWCTB COJSHON KHCJIOTHI, MPOBECHUE KAYeCTBEHHBIX PEaKIMH Ha XJIOPHJ-MOHBI W HAONIONCHUE MPU3HAKOB HMX
MPOTEKaHMSI, OMBITHI, OTpaXkaromue Gpu3ndeckue 1 XMMHUECKIE CBOWCTBA TaJIOTEHOB M UX COSOMHEHUI (BO3MOKHO HCIONB30BaHUE BHICOMATEPHATIOB), O3HAKOMIICHHE C
oOpaziamu XJIOPHIOB (TaJIOTEHUIOB), O3HAKOMJIICHHE C 00pasliaMH cepbl U € coeqMHEHMSIMH (BO3MOKHO HCIIOIb30BAaHHE BHACOMATEPUANIOB), HaOMIOAEHUE Mpoliecca
OOyIJIMBaHMS caxapa IMoj JICHCTBHEM KOHIICHTPUPOBAHHOM CEpHON KHMCIIOThI, M3yUYCHUE XUMUYECKUX CBOMCTB pa30aBiICHHOM CEPHON KUCIIOTHI, ITPOBEACHUE KaueCTBEHHON
peakuuu Ha cynb(haT-WOH W HaONMIOIEHWE TpU3HaKa e€ MpOTeKaHWs, O3HAKOMJICHHE C (PU3MYECKHMHU CBOMCTBAaMH a30Ta, Qochopa M UX COCAWHEHUH (BO3MOXKHO
WCTIONB30BaHUE BUIEOMATEPUANIOB), 00pa3iaMu a30THBIX M (ocOopHBIX YI0OpeHul, omydeHre, CoOnpaHie, paclio3HABaHWE U U3y4eHUE CBOMCTB aMMHUAKa, IPOBE/ICHHE
KaueCTBEHHBIX PEaKIWi Ha MOH aMMOHUs U (ocdar-MoH W M3ydeHHe NMPU3HAKOB UX MPOTEKAHUs, B3aUMOJIEHCTBHE KOHIIEHTPHUPOBAHHON a30THOW KHCIIOTHI C MEIbIO
(BO3MOXKHO HCITONB30BAHHME BUIECOMATEPUAIIOB), U3yUeHHE Mojeiel KPUCTAJUIMYECKUX PEemEToOK anMasa, rpaduta, dyiepeHa, 03HaKOMIIGHHE ¢ TPOIECCOM aJIcOpOIru
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM WM YCTPOMCTBOM IPOTHMBOTa3a, MONydeHWe, COOMpaHWe, paclio3HaBaHWE W H3y4eHUE CBOMCTB YIVIEKHCIIOrO Ta3a,
IMPOBCACHNEC Ka4YCCTBCHHBIX peaKuHﬁ Ha Kap6OHaT " CWIMKAT-UOHBI U N3YYCHUC ITPHU3HAKOB UX IIPOTCKAHUA, O3HAKOMJICHUEC C HpOIIyKHI/Ieﬁ CUJIMKATHOMN ITPOMBIIIJICHHOCTH,
PEHICHNEC SKCIIEPUMEHTAJIBHBIX 3aJia4 110 TEME «BaxxkHennme HeEMETaNIbl U UX COCIUHCHUA».

MeTanjibl 1 X COETHHEHUS

061ua;{ XapaKTCPUCTUKA XUMUUYCCKUX 3JIEMECHTOB — MECTAJIJIOB HA OCHOBAaHWU UX ITOJIOXKCHUSA B Hepnozmqecxof/i CHUCTEMEC XUMHNUYCCKUX DIJIIEMCHTOB 21 n. MeHzLeneeBa u
cTpoerust atoMoB. CTpoeHHe MerayjioB. Meramimueckas CBS3b M METAIMYecKas KpUCTaJUIMYecKas PemETKa. OJEeKTPOXUMUYECKHH D]l HANpPSDKEHWH METaJUIoB.
dusnueckne U XUMHYECKHE CBoMcTBa MeTaiuioB. O0Iue crnocoObl Mony4deHns MeTaIoB. [IoHsATHE 0 KOPPO3UK METAJIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI MX OT KOPPO3HH.
CrmuiaBsl (cTalb, YyT'yH, JIOPTIOMUHIH, OpoH3a) U UX MMPUMEHEHHE B OBITY U TIPOMBIIIICHHOCTH.

Illenounsie MeTamsl: onoxkenue B Ilepuoguueckoit cucreMe xumudeckux ameMenToB JI. 1. MenzeneeBa, CTpoeHHE UX aTOMOB, HAaXOXKJIEHUE B mpupoje. Pusndeckue
Y XMMHYECKHE CBOICTBa (Ha mpuMepe HaTpusl U Kamwst). OKCUIbI ¥ THAPOKCHUIBI HATPUA U Kanus. [[puMeHeHne menouyHbIX METAJUIOB M MX COEANHEHU.

Illenouno3zeMenbHble METAJIBI MarHUM W Kalbliuid: nonoxeHue B Ilepuommueckoil cucreme xumudeckux snemeHToB JI. M. MeHneneeBa, cTpoeHHE HX aTOMOB,
HaxoxaeHne B npupone. Ou3nveckne U XUMHUYECKHe CBOWCTBA MarHWA W KaJblus. BakHelInwe coeanHEHWs KalbIus (OKCHA, TUAPOKCHT, conr). JKECTKOCTH BOABI U
CrocoObI e€ ycTpaHeHHs.

AmoMuHMiA: Tonokenne B Ilepmommdeckoil crucreme xuMudeckmx 3ieMeHToB JI. M. MeHzeneeBa, CTpoeHHE aToMma, HaxXOXKIeHHE B mpuponme. Puizmdeckwe
XIMHYECKHEe CBOMCTBA alfOMUHUS. AM(OTEpHBIE CBONCTBA OKCHIA U THPOKCH/IA ATFOMUHUSL.

Kenezo: nonoxenue B Ilepuoanueckoit cucrteme xumuueckux anementoB J[. . MenjeneeBa, cTpoeHre aToMa, HaxoxaeHUe B npupojae. dusznueckrue U XuMUYecKue
cBoiicTBa xxene3a. Oxeupl, Tuapokcuas! u conu xenesa (1) u xxemnesa (I11), nx cocras, CBOMCTBA U TONTyYEHHUE.

Xumuueckuii IKCHEPUMEHM '

O3HAKOMJIEHHE C OOpa3llaMH METaJUIOB W CIUIaBOB, WX (U3HYECKHUMH CBOWCTBAMH, H3YYE€HHE PE3yJAbTaToB KOPPO3MH METAIIOB (BO3MOKHO HCIONB30BaHUE
BHJIEOMATEPHAIIOB), OCOOSHHOCTEH B3aMMOCHCTBHS OKCHJIA KAJIBIUS U HATPHUS C BOAOH (BO3MOKHO HCITOIB30BaHHE BHICOMATEPHAIIOB), UCCIIEJOBAHUE CBOMCTB KECTKON
BOJIBI, TIpOIIECCa TOPEHHsSI Kene3a B KUCIOopone (BO3MOXKHO HCIIOIB30BAHHME BUACOMATEPHANIOB), MPU3HAKOB IPOTEKAHWS KAYECTBEHHBIX pEaKIWii HA WOHBI: MarHwWs,
KaJbIus, alfoMuHAS, IMHKA, xene3a (1) u xenesa (1), menu (1), HaOroMeHWe M omMHMCaHWE TPOIECCOB OKPANIMBAHUS IJIAMEHH MOHAMHU HATPUS, KallUs W KaJbIIHs
(BO3MOXKHO HCIIONBE30BaHUE BUIEOMATEPUATIOB), UCCIIeAOBaHNE aM()OTEPHBIX CBOHCTB THAPOKCHIA AFOMUHUS W THAPOKCUIA IIMHKA, PEIIEHUE IKCIIEPUMEHTAIbHBIX 337124
o TeMe «BakHe1ne MeTasubl ¥ UX COSTUHEHUS.

XuMHS 4 OKpY:Ka0LIas cpeaa

BermectBa u MaTepuabl B OBCEIHEBHOW JKU3HH YeloBeka. be3onacHoe HCIIonb30BaHNe BEMECTB U XUMUYE CKUX peakiuil B ObITy. [lepBast moMoIs Mpyu XUMHUYIECKHX
0XOTaxX U OTPaBIICHUSIX.

XuMuueckoe 3arpsisHeHNe OKPYKaroIel cpenbl (IpeesbHas JomycTuMas KoHIleHTpanus Bemniects, naiee — [1/1K). Pons xuMuu B perieHnn 3KOIOrH4eCcKuX pooieM.



Xumuueckuii IKcnepumenm:

M3yueHHUe 00pa3loB MaTepruasoB (CTEKIIO0, CIUIaBbl METAJUIOB, MOIMMEPHEIC MaTePHAIIBI).

Mesxicnpeomemnuwle ceasu

Peanuzarus MEXIPEAMETHBIX CBSI3¢H NMPU M3YUCHUHM XMMUU B 9 KIlacce OCYMISCTBISCTCSA 4Yepe3 HMCIONB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX MOHATUH, TaK W
HOHHTI/Iﬁ, SABJIAOIINXCA CUCTEMHBIMU 1JI1 OTACIIBHBIX HpC[IMeTOB eCTeCTBCHHO'HaY'—IHOFO IIHUKJIA.

OO0mMe ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAyYHBIH (DAaKT, TMIIOTE3a, 3aKOH, TCOpHS, aHAIW3, CHHTE3, KIaCCHU(UKAIMs, NEePUOIUIHOCTD, HAOIIONCHHE, IKCIICPUMEHT,
MOJICITUPOBaHUE, U3MEPCHUE, MOJICNb, SIBJICHHUE, TAPHUKOBBIH () ()EKT, TEXHOIOT S, MaTCpHAIIbIL.

®dusuka: mMarepusi, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaAMOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUN 3apsijl, IPOBOJIHUKH, IOIYIIPOBOJHUKH,
JIBJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSHUE BEIIECTBA, I'a3, paCTBOP, PACTBOPHUMOCTh, KPUCTALTMYCCKas PEIIETKA, CILIaBbl, (PU3UUCCKUE
BEITUYHMHBI, SIUHUAIIBI U3MEPEHUSI, KOCMUYECKOE MMPOCTPAHCTBO, TUTAHETHI, 3BE3761, CONHIIE.

Buonorus: ¢orocuntes, apixanue, Onocdepa, IKOCUCTEMa, MUHEPAJIbHbIC YIOOPEHHSI, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, ITUTATENILHBIC BEIICCTRA.

Ieorpadusi: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOJIbI, MOJIE3HBIC UCKOMIAEMBbIE, TOIJIUBO, BOJHBIC PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE PE3y/bTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOIO OOIIEr0 00pa30BaHHUS OCTUTAIOTCS B XOA€ OOyYEHHS XMMHHM B €IMHCTBE YUY€OHOH M BOCIIHMTATEIIBLHOMN
NESITEIbHOCTH B COOTBETCTBHU C TPATUIIMOHHBIMH POCCHHCKMMH COLIMOKYJIBTYPHBIMH M JTyXOBHO-HPABCTBEHHBIMHU I[CHHOCTSMH, MPUHATHIMUA B OOIIECTBE NpaBUIaAMH U
HOpMaMH TTOBEJIEHHS B CITOCOOCTBYIOT MPOI[ECcCaM CaMOTIO3HAHUSA, CAMOPA3BUTHS U COLMAIN3ANH 00yqarOInXCs.

JImgHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYaromuXcs PYKOBOJCTBOBATHCS CHCTEMON TO3WTHUBHBIX IIEHHOCTHBIX OpPHEHTAId W PACIIMpPEHHE OIbITa
JeSITETbHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YACTH:

1) maTpMoTHYECKOro BOCIIHUTAHUS:

IEHHOCTHOI'O OTHOIICHUSA K OTCHCCTBECHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY U HAYYHOMY HACJICAWIO, IIOHMMAaHWA 3HAYCHUA XUMHUYIECKON HAayKH B )XU3HU COBPEMEHHOI'O

o0miecTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOH HMH(pOPMAIMEH O TEperOBBIX TOCTHKEHHAX M OTKPBITHSIX MHUPOBOW M OTEUECTBEHHOM XHMMHH, 3aMHTEPECOBAHHOCTH B
HayYHBIX 3HAHUAX 00 yCTPOHCTBE MHpa U OOIIECTBA;

2) rpaIaHCKOro BOCIMTAHMA:

NPEICTABIEHNS O COMMAIBHBIX HOPMax M IMpaBHJIAX MEKIMYHOCTHBIX OTHOIICHHWH B KOJUIEKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJE3HOM,
y4eOHOMCCIIEIOBATEIBCKOM, TBOPUECKOM M JPYTHMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K Pa3’HOOOPa3sHOM COBMECTHOM EATENBHOCTH IPH BBHIOJHEHHH YYEOHBIX,
MO3HABATEIbHBIX 3a/1a4, BBHIMOJIHEHHH XHMUYECKUX SKCIIEPUMEHTOB, CO3IaHUH YIEOHBIX TPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHUMAHHIO ¥ B3aMMOIIOMOIIH B IIPOIECCE ITON

yu4eOHOW AEATENbHOCTH, TOTOBHOCTU OLIEHHWBAaTh CBOE IMOBEACHHE M IOCTYINKM CBOMX TOBapHIIEH C MO3MLUU HPABCTBEHHBIX W NPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCNEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS

MHUPOBO33PEHYECKHE MPEICTaBICHNS O BEIIECTBE U XUMHUYECKOW PeaKIiH, COOTBETCTBYIOILINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABISIOLINE OCHOBY LIS
MOHUMAaHHUS CYyIIHOCTH HAay4YHOW KapTHHBI MHpa, NPEICTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX YEIOBEKa C MPUPOIHON CpenoH, o
POJIN XUMUH B TO3HAHUU THUX 3aKOHOMEPHOCTEH;

MO3HaBaTeIbHbIC MOTHBBI, HAIpaBICHHbIE Ha IIOTy4YE€HHE HOBBIX 3HAHMHA IO XMMHH, HEOOXOIUMBbIE IS OOBSCHEHHs HaONIOfaeMbIX NPOLECCOB M SBJICHU,
MO3HABaTEIbHOW, MH)OPMALMOHHON M YHUTATEILCKOM KYIBTYPbI, B TOM YHCIJI€ HABBIKOB CaMOCTOATEIBHONW padOThl ¢ y4eOHBIMU TEKCTaMH, CIIPAaBOYHOHM JMTEpaTypoH,
JOCTYHHBIMH TEXHUYECKHMMHU CPEICTBaMU MH(DOPMAaMOHHBIX TEXHOIOTHIA;

HUHTEpPEC K O6y‘l€HH}0 U IIO3HAHHIO, J'IIO603HaTCJ'IBHOCTB, TOTOBHOCTbL M CHOCOOHOCTH K CaMOO6pa3OBaHI/HO, HpOGKTHOfI n HCCHGHOB&TCHBCKOﬁ ACATCIbHOCTHU, K
OCO3HAHHOMY BLI60py HAITPaBJICHHOCTU U YPOBHHA 06y‘leHI/I$I B ,I[aﬂbHeﬁIHeM;



4) dpopMupoBaHUS KYJILTYPbI 310POBbSI

OCO3HAHWE IEHHOCTH JXU3HHW, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 370POBBIO, YCTAaHOBKHM Ha 3J0POBBIH 00pa3 >KH3HH, OCO3HAHHE TOCICIACTBHIA U HEMPUATUE
BPEIHBIX IPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIs, HAPKOTUKOB, KYpEHUs ), HEOOXOAMMOCTH COOIONCHUS PaBUJI O€30ITaCHOCTH MPH OOPAIICHUU ¢ X UMHUYCCKUMHU BEIICCTBAMHU
B OBITY U peajbHOM JKU3HU;

5) Tpy1oBOro BoCIMTAHUS

HMHTEPEC K MPAKTHYSCKOMY M3YYCHHIO MPOGECCHil U Tpyda Pa3IMYHOro poja, YBaXKEHHE K TPYIy U pe3yibTaraM TPYIOBOH NESITEILHOCTH, B TOM YHCIE Ha OCHOBE
MPUMEHEHHS] MPEIMETHBIX 3HAaHUH MO XWMHH, OCO3HAHHBIH BBIOOD MHIVBHIYaJILHOW TPAEKTOPUHW IMPOMOIDKEHUs 0Opa3oBaHMSA C Y4ETOM JIMYHOCTHBIX HHTEPECOB M
CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH, YCIENIHON Mpo)ecCHOHANBHON NESITENbHOCTH M Pa3BUTHS HEOOXOOMMBIX YMEHHH, TOTOBHOCTH
aJalTUPOBAThCS B TPOECCHOHAIBHOMN Cpere;

6) 3K0JIOrMYeCKOro BOCIIUTAHHUS:

JKOJIOTMYECKH 11e1eco00pa3HOe OTHOIICHUE K IIPHUPOJC KaK MCTOUHUKY JKM3HHM Ha 3eMIie, OCHOBE € CYyIIECTBOBAHMs, TIOHUMAaHUE IICHHOCTH 370POBOI0 U O€30MacHOr0
oOpa3za KHM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY M TICMXHYECKOMY 310POBBIO, OCO3HAHHME ILIEHHOCTH COOJIIOJCHHUS IpaBUJ 0Oe30MaCHOrO
MOBEJICHMS TIPU padOTe C BEIIECTBAMH, a TAKIKE B CUTYAIUSIX, YIPOXKAIOIIMX 37I0POBBIO U KM3HH JIFOJICH;

CHOCOGHOCTI/I HpI/IMeHHTB 3HaHWUs, nonyqaeMI)Ie HpI/I H3yquI/IPI XUMHU, TJIA peHIeHI/ISI 3aaa4, CBA3aHHBIX C 0pr>1<a}01ue171 HpHpOI[HOﬁ CpeI[OI\/'I, JUISI TIOBBILIICHU ST ypOBHH
AKOJIOTHYIECKON KYJIBTYPBI, 0CO3HAHUS TIIO0AIEHOTO XapaKTepa SKOJIOTHYECKHX MPOOJIEM U IMTyTeH MX PEIIeHUs TTOCPEACTBOM METO0B XUMHH, SKOJIOTHIECKOTO MBITIUICHHUS,
YMEHUS PyKOBOACTBOBAThCS UM B ITI03HABATENbHON, KOMMYHUKATUBHON U COLIUATIbHON ITPAKTUKE.

METANPEJIMETHBIE PE3YJ/IBTATHI

B cocraBe meranpenMeTHbIX pe3yJabTaTOB BBUICISIOT 3HAYMMBIC JUIsi (POPMUPOBAHUST MUPOBO33PEHHS OOIEHAYyYHbBIE TIOHSITHS (3aKOH, TEOpHs, MPHHIIHI, THUIIOTE3a,
(akr, cucrema, IPOIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIEC MCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IMpEeaMeTax M IMO3BOJLSIIOT HAa OCHOBE 3HAHWH M3 ITHX
penMeToB (popMHUpOBaTH TPENCTABICHHE O IIEIOCTHOM HAydHOW KapTHHE MHUpPa, W YHUBEpCAIbHBIC y4eOHBIC ACHCTBHUS (ITO3HABATEbHBIC, KOMMYHHKATHBHEIC,
PEry/ISTHBHBIE), KOTOPbIEC 00SCIIEUMBAIOT (DOPMUPOBAHUE FOTOBHOCTU K CAMOCTOSTEIBbHOMY IIJIAHMPOBAHUIO U OCYIIICCTBICHUIO YISOHOM IEST eIIbHOCTH.

Ilo3naBarTeibHBbIE YHUBePCATbHBIE YUeOHbIE TelCTBUSA

ba3oBble Joruueckue aeicTBus:

YMEHHUS HCIIONB30BaTh MPUEMBI JIOTHYECKOrO MBIIIICHHS TIPU OCBOGHWW 3HAHWN: PACKPHIBATh CMBICI XUMHYECKAX MOHATHUN (BBIACNATH WX XapaKTepHBIE MPHU3HAKH,
YCTaHABIIMBATh B3aUMOCBS3h C JPYTUMHU TOHSITHIMH), UCTIONB30BaTh MOHSATHUS IS OOBSCHEHUS OTHENBHBIX (PaKTOB W SIBICHUH, BRIOMPATh OCHOBAHWS M KPUTEPHH IS
KITACCH(UKAIINA XHMHYECKUX BEIIECTB M XMMUYECKHX PEaKIfil, YCTAaHABIUBATH MPHYNHHO-CIEICTBEHHBIE CBS3M MEXAY OObEKTaMH W3yUeHHS, CTPOUTH JIOTHYECKHUE
paccyxaenus (MHIYKTUBHBIC, IETYKTUBHBIC, TIO aHAIOTHH), eJaTh BRIBOABI U 3AKITIOYCHUS;

YMEHHE TPUMEHSTH B TIpOIecce IO3HAHWS TOHATHS (TpeIMEeTHbIe W MeTalpenMeTHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOMEH, WCIOIb3YeMble B XHUMUH,
MpeoOpa30oBBIBATh MIMPOKO MTPUMEHSIEMBIE B XUMHUH MOJIETbHBIE TIPEACTABICHAS — XUMAYECKUI 3HAK (CHMBOJ dJIEMEHTA), XUMHUYecKas (opMylia U ypaBHEHHE XMMIYECKON
peaKIuy — MpH pelIeHNuH yaeOHO-TT03HABATENBHBIX 33/1a4, C YUYETOM 3TUX MOMENBHBIX MPEICTABICHUH BRISABIATH M XapaKTEPU30BaATh CYIIECTBEHHBIC IPU3HAKH H3yIaeMBbIX
00BEKTOB — XHMHYECKUX BEIIECTB M XUMHUECKUX PEAKIINH, BBISBIIATH OOIIIE 3aKOHOMEPHOCTH, TPUYUHHO-CIIEACTBEHHBIE CBSI3M U IPOTUBOPEUHS B N3yUAEMBIX MPOIIECCax
U SIBJICHUSX.

ba3oBble ncciaenoBaTebCKHe TeHCTBHIA.

YMEHHE HCIIOB30BaTh IMOCTABIEHHBIC BOIPOCHI B KaueCTBE MHCTPYMEHTA ITO3HAHUS, a TaKKe B Ka4eCTBE OCHOBHI Ui (DOPMHUPOBAHMS THIIOTE3BI 1O TPOBEPKE
MPaBMIIEHOCTH BBICKAa3bIBAEMBIX CYXKICHUN;

MIPUOOpPETeHNEe OIbITa MO IJIAHWUPOBAHUIO, OPTaHM3AIMK M TIPOBEJCHUIO YYSHHUECKUX DKCIIEPHUMEHTOB, YMEHWE HaOIoIaTh 32 XOAOM IpOIlecca, CaMOCTOATEIhHO
MIPOrHO3UPOBATH €r0 Pe3yAbTart, GOPMYIHUPOBATH 000OIIEHNS U BHIBOMKI 110 PE3yNbTaTaM MPOBEAEHHOTO OIBITa, UCCIIEIOBAHUS, COCTABIATh OTYET O TPOJIENIaHHOM padoTe.

Pabora ¢ undgopmanmeii:



yYMEHHE BBIOMpaTh, aHATM3UPOBATh U MHTEPHPETHPOBATH MH(OPMALNIO Pa3IMUHBIX BUAOB U (OpM IpencTaBieHUs, MOTyYaeMyl0 M3 pa3HbIX MCTOYHHKOB (HAay4HO-
MOMYNISIpHAs JIUTEpaTypa XUMHUYECKOIO COIEpKaHWs, CIPaBOYHBIE MOcoOuWs, pecypchl VHTepHETa), KPUTHUYECKH OLCHHWBATh MPOTUBOPEUMBYIO W HETOCTOBEPHYIO
WH(POPMAIHIO;

YMEHHE MPUMEHSITH pa3IndHble METOABI U 3alpOCHl MPH MOKUCKE B 0TOOpe MH(OpMALMK U COOTBETCTBYIOIINX NAHHBIX, HEOOXOAMMBIX IS BBIIOJIHEHHS YYEOHBIX U
MO3HABATEIBHBIX 33724 ONPEASIEHHOrO THIIA, TPHUOOPETEHUE OMBITA B 00JIACTH HUCIOIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOIHA, OBJIAJICHUE KYJIBTYPOH
AKTHBHOTO HCIIOJb30BaHMs Pa3MYHBIX IMOWCKOBBIX CHUCTEM, CAMOCTOSTENBHO BBIOMpaTh ONTUMAalbHYIO (opMmy mpencraBieHuss MHGOpMALUK W WLIIOCTPUPOBATH
pelaeMbie 3a1a41 HECTIOKHBIMU CXEMaMH, IMarpaMMami, IpyrumMu GopmaMu rpaduky 1 ©X KOMOHMHALIUSIMH,

YMEHHE UCIOJIb30BaTh M aHAJM3UPOBAThH B Ipoliecce yueOHON U UCCIeNoBaTeIbCKON ACATEIbHOCTH HHPOPMAIIHIO O BIUSHUN TPOMBIIUIEHHOCTH, CETLCKOTO X03s5CcTBa
U TPAHCIIOPTa HAa COCTOSHUE OKPYXKAIOIIEN TPUPOJHOMN CPEBI.

KoMMmyHuKaTHBHBIEe YHHBepcaJlbHbIe yueOHbIe AeiicTBHA:

yYMEHHS 337aBaTh BOIPOCH (B X0/e AUajiora u (Uin) JUCKyCCHH) TI0 CYIIECTBY OOCYKJIaeMOW TeMbl, (OpMYITUPOBATh CBOU MPEATI0KEHHSI OTHOCUTEIHHO BBIMTOTHEHUS
NPEMIOKEHHON 3a]1a4H;

YMEHUA NPEACTABIIATh MOTYYCHHBIC PE3YJIBTAThI MMO3HABaTEIbHOMN ACATCIIBHOCTU B YCTHBIX W IMHCBbMCHHBIX TEKCTAX; ACIATH MPE3CHTALUWIO PE3YIIbTATOB BLIIIOJIHCHUSA
XHUMHYECKOTO dKCIIepUMEHTa (J1ab0paTOpHOro OMbITA, J1a00paTOpHON paboThI MO UCCIETOBAHUIO CBOWCTB BEIIECTB, YIEOHOTO MPOEKTa);

YMEHUA y‘IC6HOI‘O COTPYAHHUYECCTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HABATEIILHON M HCCHeHOBaTeHBCKOﬁ ACATCIBbHOCTH IIPpHU PECIICHUU BO3HU KaIOIINX HpO6J'IeM Ha
OCHOBE y4éra OOIIMX MHTEPECOB M COTJIACOBAaHUS MO3HMINHN (00CYXIeHNs, 00MEH MHEHHSIMH, «MO3TOBBIE HITYPMbI», KOOPAWHAIWSI COBMECTHBIX JIEHCTBHM, ONpE/eIICHHE
KpPUTEPHUER 110 OLIEHKE KaueCTBA BBIIIOJIHEHHOM PaOOThI U JIPyrHe).

PeryasTuBHbBIE YHUBepcaATbHbIe Y4eOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOSITENIbHO OIpeNeNiaTh IedN JeITeNbHOCTH, IUIAaHUPOBaTh, OCYIIECTBIATH, KOHTPOJIHPOBATH M TMpPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
JeTelIbHOCTh, BBIOMpaTh HambOonee 3(dekThBHBIE CIOCOOBI pelieHUs y4eOHBIX W IO3HABATENBHBIX 3a]ad, CaMOCTOSITEIBHO COCTaBJSITh HMIH KOPPEKTHPOBATH
TIPEIUIOKEHHBIA aJTOPUTM ACUCTBHM IPH BBIMOJHEHUN 3aaHUN C YIETOM TOTyYEHHs HOBBIX 3HAHWUN 00 M3y4aeMBIX OOBEKTaX — BEMIECTBAX W PEAKIIHAX, OICHHBATH
COOTBETCTBHE MOIYIEHHOTO Pe3yJbTaTa 3asiBICHHOH 1IeTH, YMEHUE HCIIONb30BaTh U aHAJIM3WPOBATh KOHTEKCTHI, TIPeniaraeéMble B YCIIOBUH 3aJaHAN.

HPEAMETHBIE PE3YJIBTATbI

B cocraBe mpenMeTHBIX PE3yABTATOB IO OCBOSHHWIO O0SA3aTENBHOTO COMEpKaHWS, YCTaHOBIEHHOTO NaHHOW (emepanbHOW pabodeil MporpaMMON, BBIIEINSIOT:
OCBOEHHBIE O0YJAIOIUMHICS HAYYHBIE 3HAHUS, YMEHUS M CIIOCOOBI NEHCTBHH, cennduyaeckne A MpenMeTHON obmacTu «XUMHUD», BUIBI AEITENFHOCTH IO TIOTYYEHUTO
HOBOTO 3HaHUS, €r0 HHTEPIIPETALNH, IIPE0OPa30BAHUIO M MPIMEHEHHUIO B PA3IMIHBIX yUeOHBIX U HOBBIX CHTYaIlHsX.

K xonmy obyduenus B 9 kiiacce mpenMeTHbIE pe3yiIbTaThl Ha 0A30BOM YPOBHE JOMKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIIXCS YMEHHMN:

® DaCKpBIBaTh CMBICT OCHOBHBIX XHMHYECKHX MOHSATHH: XUMHUYECKHH DIIEMEHT, aTOM, MOJEKylla, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIEeCTBO,
BaJICHTHOCTD, DIIEKTPOOTPHUIIATEIIEHOCTh, CTEIIEHb OKHCIIEHUS, XUMUYECKast PeaKilisl, XUMHUIeCKasi CBS3b, TETUIOBON APQEKT peaxiliu, Mok, MOISIPHBIA 00BEM, pacTBOp,
AIIEKTPOIHTEI, HEIIEKTPOIUTHI, JEKTPOIUTHYECKAsl JUCCOLHUAINS, PEaKIMd HOHHOrO OOMEHa, KaTaju3aTrop, XMMHYECKOe paBHOBeCHE, oOpaTHMbIe M HEOOpaTUMBIE
peakiuu, OKHCIUTEIHhHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKUCINTENb, BOCCTAHOBUTEN, OKHCIEHUE M BOCCTAHOBJIEHUE, aIIOTPONUs, aM(OTEpHOCTh, XUMUIECKAs CBSI3b
(KoBaJIeHTHasl, WOHHAs, METAJUINYECKas), KPUCTAJUIMYecKas peméTka, KOPPO3HWs METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW pPEaKINH, MPeAeNbHO JOMyCTHMAas
koHuentpauus [IJIK Bemectsa;

® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TTOHATUH M IPUMEHSATH 3TH IOHATHUS TIPU OMTUCAHUH BEIIECTB U UX MPEBPAIICHUH;

® HCIIOTh30BaTh XUMUYECKYIO0 CHMBOJIMKY JIJISl COCTABJICHHsI (OPMYIT BEIIECTB M YpaBHEHUI XUMHUYECKUX PEaKInii;

® OTIpENEeNsTh BAJIEHTHOCTh U CTENIEHb OKUCIIEHUSI XUMHUUECKHX DIIEMEHTOB B COCIMHEHUSIX Pa3IMYHOTO COCTaBa, MPUHAISKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCY
COEIMHEHUH 1Mo (opMysaM, BHJ XMMHUYECKOH CBA3M (KOBaJIEHTHAs, HOHHAs, METAJUIMYECKasl) B HEOPTaHUYECKUX COENWHEHMsIX, 3aps]] MOHA M0 XUMUYECKO (opmyIe,
XapakTep Cpepl B BOAHBIX PACTBOPAaX HEOPTAHMUYECKUX COSTUHEHHH, THUIT KPUCTALUTMIECKON PEMIETKH KOHKPETHOTO BEIeCTBA;

e packpbiBath cMmbica Ilepuonuueckoro 3akona J[. M. MenpeneeBa M AEMOHCTPHUPOBaTH €ro IMOHMMAaHHE: ONUCHIBATE M XapaKTepH30BaTh TAaOMUYHYIO (opMmy
[epromuueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB: pa3jnyarh MOHATHUS «IJaBHas moarpymma (A-rpymma)» u «mmododynas moxarpymma (b-rpymma)y, maneie u Oomnbinme



MEPUOJIbI, COOTHOCUTH 0003HAUYCHUSI, KOTOPhIE UMEIOTCS B MEPHOIUYCCKOM TaOIHIIe, C YUCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XU MHYECKUX JJIEMEHTOB (COCTaB
U 3aps]l sijpa, oOlee YHCI0 3JICKTPOHOB M PACIPEICIICHUE UX MO AJIEKTPOHHBIM CIIOSIM), OOBSCHSATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB 3JIEMEHTOB M UX
COCIMHEHUH B TIPEIEIax MaJbIX TIEPUOJIOB U TIIABHBIX MOATPYIII C YYETOM CTPOCHUS UX aTOMOB;

® KJIACCU(PUIIMPOBATh XUMUYECKUE DJIEMECHTHI, HEOPTAaHUYCCKUE BEIISCTBA, XMMHYCCKUE peakiuuu (M0 YUCIy W COCTaBy YYaCTBYIONIMX B PEAKIUU BEIIECTB, 10
TEIoBOMY 3 deKTy, 0 U3MEHEHHIO CTEIICHEeH OKMCIICHUS XUMUYCCKHUX 3JIEMEHTOB);

® XapaKTepU30BaTh (OMHUCHIBATH) OOIIKE U CIICIU(PUICCKUE XUMUYCCKIE CBONCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, ITOATBEPK/Iasi OMUCAHUE TPUMEPAMH MOJICKY/ISIPHBIX
Y MOHHBIX YPaBHEHUU COOTBETCTBYIONIMX XMMHUYCCKUX PEAKITHIA;

® COCTABJIATh YPABHEHUS DJICKTPOIUTHYCCKON JUCCOIHAIIMK KHCIIOT, IIEIOYeH U COJeH, MOMHBIC U COKpAIEHHBIC YPAaBHEHUS PEAKIMii MOHHOIO OOMEHA, YpaBHEHUS
peaKiui, MOATBEPKAAIONIUX CYIIECTBOBAHNE I'EHETUYCCKOM CBSI3M MEX/1y BEIIECTBAMH Pa3JIMUHbIX KJIaCCOB;

® PaCKpBIBATh CYIIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIINI MOCPESICTBOM COCTABJICHUS JJICKTPOHHOI0 OaaHca STHX PeaKIlnid;

® [IPOrHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOXXHOCTH MPOTEKAHUS XMMUYECKUX MTPEBPAIIICHUN B Pa3IMYHbBIX YCIOBUSAX;

® BEIUHUCIISITH OTHOCHTENBHYIO MOJNEKY/SIPHYIO M MOJISIPHYIO MacChl BEHIECTB, MAaCCOBYIO JIONIO XMMHYECKOTO 3JIeMeHTa 1Mo (opMysie COCAMHEHHS, MacCOBYIO JIONIO
BEIIIECTBA B PaCTBOPE, MPOBOAUTH PACUYETHI 10 YPABHEHUIO XMMHUYECKOM pPEaKInu;

® COONIONATh TIpaBHJIA TOJH30BAHMS XMMWUYECKOH IMMOCYJ0H W J1abOpaTOpHBIM OOOPYAOBAaHHMEM, a TaKkKe IMpaBHia OOpalleHHsl C BENIECTBAMH B COOTBETCTBUHU C
HMHCTPYKIUSIMH T10 BBIIOJTHEHHUIO J1a00paTOPHBIX XMMHYSCKUX OMBITOB I10 IMOJYyYEHHIO ¥ COOMPaHHIO ra3000pa3HbIX BEIECTB (aMMHAaKa U YITICKHCIIOrO rasa);

® [IPOBOJIUTH PEAKIINH, MIOATBEPIKIAAFOIINE KAYSCTBECHHBIM COCTaB PAa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHI-, OpOMHU/I-, HOIU -, KapOoHaT-, hocdart-
, CHJIUKAT-, Cylnb(ar-, THAPOKCHUI-UOHBI, KATHOHBI aMMOHHMS M MOHBI M3Y4YEHHBIX METAJIJIOB, IIPUCYTCTBYIOIIME B BOIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

® [IPUMEHSATH OCHOBHBIC ONEPAI[Mi MBICIIUTEILHONW NEITSIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHHE, 0000IICHNEe, CHCTEMAaTHU3alIUIO, BBISIBICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3€H — JIJISl U3YUCHUS] CBOWCTB BEIIECTB M XMMUYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METO/IbI TI03HAHUS — HAONIOZIEHHE, H3MEpEHHEe, MOJICTHPOBAHUE, SKCIIEPUMEHT
(peanmbHBIN ¥ MBICTICHHBIN ).



TEMATHYECKOE IINIAHUPOBAHUE

KoanuecTBo 4acoB

JJIeKTPOHHBIe (un(ppoBbIe)

Nen/m | HammeHoBaHMe pa3iesioB M TeM IPOrPaMMbI Beero Kontpoasn | Tpaxriec 06paloBATEILHBIE PECYPeHE
ble padoThl | KHe padoThl

Pazgen 1. BemecTBo u XMMHYeCKHE peakMi

1.1 [ToBTOpeHue U yrnyOneHne 3HaHUi OCHOBHBIX pa3/esioB Kypca 8 kiacca 5 1 https://m.edsoo.ru/EQETUT35Z

1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKHX PEaKIHi 4 https://m.edsoo.ru/AFN4ALWG7U

1.3 DIEKTPOTUTHYECKAs JUCCOMAIHs. XUMUYESCKHE PEaKIMU B PAaCTBOpaxX 8 1 1 https://m.edsoo.ru/KODUR50VV

Hroro no pazneny 17

Pazgen 2. HemeTanjibl M UX cOeIMHEHUS

2.1 OO1ias xapakTepucTHKa XUMHUECKHX 37eMeHTOB VIIA-rpymibl. [anoreHsr 1 https://m.edso0.ru/ZTN1F700I

29 OOmias xapakTeprcTHKa XUMHUECKHX 31eMeHTOB VIA-rpynmbl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFBO9
COCIMHEHUS

23 OO11as XxapakTeprUCTHKA XUMHUECKHUX 3JIeMEHTOB V A-rpymiibl. A30T, 7 1 hitps://m.eds00.ru/VOXDOUX2S
docdop u ux coerHeHMsI

24 Oo6mas XapaKTEpUCTHKA XHMIIECKHX DIIEMEHTOB IVA-rpynmel. Yriepon u 8 1 5 https://m.eds00.ru/JPI200VIX
KPEMHUH U UX COEIMHEHUS

Wroro mno pasaeny 25

Paznes 3. MeTa/ulbl M MX COeIMHEHUSI

3.1 OO0mmue cBOicTBa METAIIIOB 4 https://m.edsoo0.ru/GHV2L6NJ8

3.2 BaskHeiinme MeTauibl B UX COCIHHCHUSI 16 1 2 https://m.edsoo.ru/EFKQW9HZI

Uroro no pazneny 20

Pa3znen 4. XuMusi 1 oKpy:Kamoias cpeaa

4.1 ‘ BemiecTBa 1 MaTepHabl B )KH3HH YEIOBEKa 3 https://m.edsoo.ru/TENBWEF7Y

HWtoro mo pazneny 3

PesepBHOE Bpemst 3 https://m.edsoo.ru/FY5RY75R9

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7

NNOYPOYHOE IIVTAHUPOBAHHUE
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Ne Tema ypoka KosnvecTBo yacoB Jara DJIeKTPOHHBIe UG POBbIE Nuaukaropsr @I
n/n Bcero Kontpoasnsie Ipaktuueckue H3YUeHHsI|  00pa3oBaTe/bHbIC PeCypChl
padoThI padoThI
1 | Ilepuonuueckuii 3akoH. | 1 https://m.eds00.ru/ECRKA9OA | BCHOMHHTH M TPUMEHUTH
[Mepuoauyeckas cucrema Y COOTBETCTBYIOIINE €CTECTBCHHOHAYYHBIC
XUMHU4YecKkux snemeHtoB . U. 3HaHus. [IpeniokuTh 00bSICHUTEILHBIC
Menzeneepa TUII0TE3bI
2 | 3akOHOMEpPHOCTH B u3MeHeHuu | 1 https://m.edso0.ru/GNJPEROFB | Ananu3upoBath, HHTEPIPETHPOBATH
CBOWMCTB XMMHYECKHX DJIEMEHTOB JIAHHBIC U JIeJIaTh COOTBETCTBYIOIINE
MEePBBIX TPEX MEPUOIOB BBIBOJIbI. BCIIOMHUTD ¥ IPUMEHHUTH
COOTBETCTBYIOIINE €CTECTBEHHO-
Hay4HbIC 3HAHUsL. [IPEeIOKHUTE
OOBSICHUTEIbHBIC THITOTE3bI.
3 | Knaccudurkanus 1 HomeHkmarypa | 1 https://m.eds00.ru/WTOIWRA2 | BClIOMHHTE U TPUMEHHUTD
HEOPraHMYECKUX BEIIECTB Q COOTBETCTBYIOIINE €CTECTBCHHOHAYIHBIC
3HaHus. [IpeioKuTh 00BICHUTETbHBIC
THIOTE3BI.
4 | Buabl XUMAYECKOM CBSI3M M THIBI | 1 https://m.eds00.ru/UI4Y5CFRYV | TIpemioxuTh Cocod HayIHOro
KPUCTAJUTMYECKUX PEHIETOK HCCIIEZIOBaHHS IAHHOTO BOIIPOCa.
Pacrio3HaBatk, HCHOIB30BaTh U CO3/aBaTh
OOBSCHUTENBHBIC MOCIHU U
HPEICTABICHUS
5 | Kourponbuas padora Nel mo teme | 1 1 https://m.eds00.ru/J4X8ZN212 | BCiOMHHTE U IPUMEHHUTD
«[ToBroperne u  yriyOneHue COOTBETCTBYIOIIME €CTECTBEHHOHAYYHBIC
3HAHUI  OCHOBHBIX  PAa3/IelioB 3HaHUSL.
Kypca 8§ Kimacca» OO0BbsicCHEHHE yCTPOWCTBA U MPUHIIHIIA
paboTHI ¢ XUMHUYECKUM 000PYIOBaHHEM
6 | Knaccudukanms XUMHYecKux | 1 https://m.edso0.ru/X8XAE7E2] | IIpemioxuTh Criocod HaydHOTO
peakuuit o Pa3INYHBIM HCCIIeZIOBaHHsI IAHHOTO BOMPOCa.
HpU3HAKaM Pacro3HaBath, HCIOIb30BaTh U CO31aBATh
OOBSICHUTENBHBIC MOJICIH U
HPE/ICTABICHHUSL.
7 | Ionsitue o ckopocTn Xumudeckoit | 1 https://m.eds00.ru/6VLXCYY7 | OueHuBath HaAy4YHbIC apIyMEHTHI U

peaKkuuu. [TonsiTHE O TOMOT€HHEIX
1 I'CTCPOICHHBIX PCAKIUAX

N

JIOKa3aTeIbCTBA U3 Pa3IMYHbIX
MCTOYHHKOB (HaIlpUMep, rasera,
MHTEPHET, XypHaJbl). PacriosnaBaThb
JIONYIEHUS, T0KAa3aTeNbCTBA U
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PacCyXJICHUA B HAYIHBIX TCKCTAX.

8 | [lonsarue 0 XUMHAYECKOM https://m.edsoo.ru/HAFH7NZN | BcnoMHUTB ¥ IPUMEHHUTH
PaBHOBECHH. daxTopsl, M COOTBETCTBYIOIINE €CTCCTBEHHOHAYYHBIC
BITHSIFOLIINC Ha CKOPOCTh 3HaHusL. [IpeIOKUTE OOBSICHUTEBHBIC
XUMUYECKOH pcakuun u TUIIOTE3HbI.
MOJIOKCHHE XUMHYECKOTO
PaBHOBECHSI
9 | OkuCIUTETBHO- https://m.eds00.ru/648V11026 IpenoKuTh CIIocod HaydHOro
BOCCTAHOBUTENbHbIE PEAKI[HH HCCIIE/IOBaHMS JJAHHOTO BOMPOCA.
Pacro3HaBarh, HCIOIB30BaTh U CO3/1ABAThH
O6’b$1CHI/ITCHBHBIC MOOCIN N
[PE/ICTABIICHUSL.
10 | Teopus ANEKTPOTUTUUECKON https://m.eds00.ru/2KCYCLZ16 | [Ipemioxuts criocod HaydHOro
JIUCCOIMALIHH. CwibHBIE — H® HCCIIE/IOBaHMSI JJAHHOTO BOIIPOCA.
c1a0ble SJIEKTPOIHTHI Pacro3HaBarh, HCIIOIB30BaTh U CO3/1ABAThH
OG’I)HCHI/ITCHI)HBIG MOOCIN N
IPE/ICTABIICHUSL.
11 | MouHbIe ypaBHEHUS PEAKITHIA https://m.eds00.ru/VVN2SBIN1R | Pacmo3HaBarh, HCIOIB30BaTh M CO3/1aBaTh
OOBSICHUTEIbHBIC MOJICIU U
Npe/ICTABICHUSI.
MaremaTtudeckue pacyersl U
peoOdpa3oBaHUs
12 | XuMmuueckue CBOMCTBA KHUCIOT U https://m.edsoo.ru/8HH81YVXI | PacniosHaBaTh, HCIIOIB30BaTh U CO31aBaTh
OCHOBaHU# B CBETE OOBSICHUTEIbHBIC MOJICIH |
MpeICTaBICHUI 00 IpEICTABICHUSI.
3JIEKTPOIUTHYECKON MaremaTtuyeckre pacyersl U
JTNCCOITHATTIH peoOpa3oBaHUs
13 | Xumuueckue cBoOiicTBA coled B https://m.edsoo0.ru/ETD5QTS4G | Pacnio3sHaBaTh, HCIIOIB30BATh U CO34aBaTh
cBeTe MpeNCTaBIeHU 00 OOBSICHUTENBHBIE MOJIENU U
AIEKTPOTHUTHIECKON NpEICTABICHUS
JICCOIUAIIMN
14 | TloHsATHE O TUAPOIH3E COMCH https://m.eds00.ru/9JFRAVESW | BbISBIATH CBA3b MEKIY MPOYUTAHHBIM H
COBPEMEHHOM PeaibHOCThIO
15 | O0oO0lenne U cucTeMaTU3alus https://m.eds00.ru/FEEIZRMBG | BbISBIATE CBSA3b MEKIY MPOYMTAHHBIM H
3HAHUI COBPEMEHHOM PeabHOCThIO.
16 | IIpakrtuueckass pabora Ne 1. https://m.edso0.ru/7VXTEHIT4 | O6bscHeHne yCTPOICTBA 1 IPUHIIUTIA

«Pemienue IKCIICPUMCHTAJIbHBIX
3agaq»

pa60r1>1 C XUMHUYCCKHUM O60py,E[OBaHI/ICM
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17

KonTponbuast pabora Ne2 mo Teme

https://m.edsoo.ru/9RKLZDNU

BcnomuuTh 1 MMPUMCHUTDH

«DneKTponuTHIECKast X COOTBETCTBYIOIINE €CTCCTBEHHOHAYYHBIC
JACCOLHAITHS. XuMHYECKHE 3HAHWUSL.
pEaKIMU B pacTBOPax»

18 | Obmas XapaKTepUCTHKA https://m.edsoo.ru/NNYKYZF1 | [Ipemioxuts crocod HaydHOro
rajioreHOB. XUMHUUYECKHE 2 HCCIIE/IOBaHUS JJAHHOTO BOMPOCA.
CBOICTBA Ha PHMEPE XJIOpa Pacro3HaBath, HCIOIB30BaTh U CO3/IABAThH

O6’bﬂCHI/ITCHI>HI>Ie MoAeCIn u
IPE/ICTABIICHUSL.

19 | XnopoBomgopos. Consiast https://m.eds00.ru/CWVSHCD2 | [Ipemioxuts criocod HaydHOro
KHCJIOTA, XHMHYECKHE CBOMCTBA, M HCCIIE/IOBaHMS JJAHHOTO BOMIPOCA.
MONTyYeHUe, TPUMEHEHHE Pacro3HaBath, HCIIOIB30BaTh U CO3/1ABATH

O6’bHCHI/ITeHBHBIe MoaeCIn u
IPEJICTABIICHUSL.

20 | Tlpaktuueckass pabora Ne 2 1o https://m.edsoo.ru/PVEXIYWE | TIpeoGpa3oBats onny hopmy
teMe  «llomydenne  consiHOR G MPEICTaBICHUS JaHHBIX B JPYTYIO.
KHCJIOTHI, H3yYeHHE €€ CBOWCTB Pasmyath BOMPOCKI, KOTOPBIE BO3SMOYXKHO

€CTECTBEHHOHAYYHO MCCIIEIOBATb.

21 | Belunciienuss 10 ypaBHEHHSAM https://m.edsoo.ru/4BI5SH070F MaremaTrndyecKue pacyersl U
XUMHYECKHUX PEaKLHii, eCIIH OIUH npeoOpa3oBaHus
U3 PEareHTOB J[aH B H30BITKE

22 | O6mas XapaKTepUCTHKA https://m.eds00.ru/VMWKERS | BBISBIATE CBA3b MEXIY IPOUYUTAHHBIM U
aneMeHToB VIA-Tpymmsl EP COBPEMEHHOH PealbHOCTHIO.

23 | AIIOTpPOIHEIE MoA()UKAIMH https://m.eds00.ru/CX10EU8PO | IIpeobpa3osats oxry hopmy
ceppl. Haxoxnenue cepbl u o€ HPEACTABICHUS JaAHHBIX B IPYTYIO.
COCIMHECHHI B IpHUpoe. Paznuuath BOMPOCKI, KOTOPBIE BOZMOXKHO
XUMHYECKHE CBOMCTBA CEPBI €CTECTBEHHOHAYYHO HUCCIIEOBATh.

24 | CepoBoaopo, CTpOEHHE, https://m.edso0.ru/ECGX2B40 | IIpeoOpa3osars oqHy hopmy
dusnueckne U XUMHYECKUE w HPEACTABICHUS JaHHBIX B IPYTYIO.
CBOICTBa Paznuuats BOmpocsl, KOTOPbIE BO3MOXKHO

€CTECTBEHHOHAYYHO HCCIIEI0BATb.

25 | Okcunsl cepel. CepHas KHCIOTa, https://m.edsoo.ru/ULRFLCHH | TIpeoGpa3oBats oqry hopmy
¢dusnveckne U XUMHYECKUE 1 HPEICTABICHUS JAHHBIX B IPYTYIO.
CBOICTBA, TIPHMEHEHHE Pasnuyate BONPOCKI, KOTOPbIE BO3ZMOXKHO

€CTECTBEHHOHAYYHO HCCIIE/IOBAT.

26 | XuMuuecKHe peakiliu, JeKaIiue https://m.edso0.ru/H7FT3NON4 | TIpeoOpa3osats oqHy hopmy

B OCHOBE  IPOMBIIUICHHOTO
cnoco0a  TMONy4YeHUsI  CEpHOHU

MNpEeACTaBJICHUA JAaHHBIX B JPYTYIHO.
Pazmmuate BOIPOCHI, KOTOPbHIC BO3MOXHO
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KHCJIOTHI. XuMHUECKOe
3arpsi3HEHHE OKPYXKAIOIICH CPEIbl
COEIMHEHUSMH CEPhI

C€CTCCTBECHHOHAYYHO HMCCJIICA0BATD.

27 | BelunciieHWe  MacCOBOM  JONH https://m.eds00.ru/HSJE186WN | MaTtemaTtndyeckue pacyeTsl U
BBIXOJIA MTPOIYKTA PEaKIUH npeoOpa3oBaHust

28 | Oo6wmas XapaKTepUCTUKa https://m.edsoo.ru/WAHRMB97 | TIpeobpa3osats onHy hopmy
neMeHToB  VA-rpynmsl.  A3oT, 6 MIPECTABICHUS JaHHBIX B JPYTYIO.
pacmpocTpaHeHHE B MPUPOJIE, Pasmyath BOMPOCKI, KOTOPBIE BO3SMOXKHO
¢usnueckne W XUMHYECKUE €CTECTBCHHOHAYYHO MCCIICIOBAT.
CBOICTBa

29 | Ammuak, ero ¢usuueckue WU https://m.edsoo.ru/HZAYESF13 | IIpeobpa3oBats onHy hopmy
XUMHUYECKHUE CBOJCTBA, MPEACTABIICHUS IAHHBIX B IPYTYIO.
MMOTY4YCHUEC U IIPUMCHCHUE Paznmmuatn BOIIPOCHI, KOTOPBIC BO3MOXKXHO

€CTECTBEHHOHAYYHO MCCIIEIOBATD.

30 | Ipaktuueckas pabora Ne 3 o https://m.edsoo.ru/JORP64IFJ [TpeobpasoBath oaHYy HopMy
teme  «[lomydeHne  amMuaka, NPEJICTABIIEHUS JAHHBIX B JIPYTYIO.
H3ydEeHHUE €ro CBOWCTBY Pasmyath BOMPOCKI, KOTOPBIE BO3ZMOYKHO

€CTECTBEHHOHAYYHO HCCIIEI0BATb.

31 | AsorHas kucioTa, eé QGu3nYecKue https://m.edso0.ru/U2DYEDMY | MaTtemarndeckue pacyersl U
U XUMHYECKHE CBOHCTBA E peoOpa3zoBaHus

32 | Ucnonb30BaHME  HHUTPATOB WU https://m.eds00.ru/SHBKCIQCB | IIpeobpasosats onHy hopmy
coleil aMMOHHWS B  KadyecTBe HPEICTABICHUS JaHHBIX B JIPYTYIO.
MHHEPaJIbHBIX yIoOpEeHHH. Pa3zniuath BOMPOCKI, KOTOPBIE BO3MOYKHO
Xumudeckoe 3arps3HEHUe €CTECTBEHHOHAYYHO HCCIIEI0BATb.
OKpY’Karomien cpenpl
COCIIMHECHHSIMH a30Ta

33 | ®ochop. Oxcun dochopa (V) u https://m.eds00.ru/GDQJSO3W | IIpeobpa3osats oaHy Gopmy
tdhocdopHas kucnora, GpU3NIECKIE P MIPEACTABIICHUS NaHHBIX B IPYTYIO.
u XUMUYECKUE CBOIICTBa, Pasnuyath BOMPOCKI, KOTOPbIE BO3ZMOXKHO
HONYYCHHUE €CTECTBEHHOHAYYHO HCCIIESI0BATb.

34 | Ucnoms3oBanune  (ocharoB B https://m.edsoo.ru/lUAZ3HUG5 | MareMaTH4YeCKHE PacueThl U
Ka4yecTBe MHHEPaJIbHBIX \4 npeoOpa3oBaHust
yRoOpeHui. 3arpsi3HEHHE
MIPUPOTHON cpenbl pocdaramu

35 | Ymepon, pacmpocTpaHeHHEe B https://m.eds00.ru/DWOM6SUU | AHanu3upoBaTh, HHTEPIPETHPOBATE

pupoze, ¢buznueckue U
XUMHYECKHE CBOMCTBA

L

JAHHBIC U JICJIaTh COOTBCTCTBYIOIIIHC
BBIBOJEI. BcnomMuauThs 1 NOPUMCHUTDH
COOTBCTCTBYIOIINEC CCTCCTBCHHOHAYYHBIC
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S3HaHM.

36 | Okcuasl yIaeposa, ux https://m.edso0.ru/OXQAPGNC | AHanu3upoBaTh, HHTEPIPETHPOBATH
¢busMyeckie M XUMHYECKHE F JIAHHBIC U JIETaTh COOTBETCTBYIOIIHE
CBOICTBA. DKOJIOTHYECKHE BBIBOJIbI. BCIIOMHHTE M TIPUMEHUTH
npOoOIIeMbI, CBSI3aHHBIE C OKCHIOM COOTBETCTBYIOIINE €CTECTBCHHOHAYYHBIC
yriepona (IV) 3HaHus. [IpeniokuTh 00bSICHUTEILHEIC

TUTIOTE3bI.

37 | YronmpHas KHCJIOTa U €€ COIH https://m.edso0.ru/O0HQHDGIPA | MaremaTH4yecKie pacueThl 1

peoOpa3oBaHMsI

38 | Ilpaktuueckas pabora Ne 4 1o https://m.eds00.ru/G2HZXQGC | IIpeobpa3oBats oaHy hopmy
teme '"[lomydeHume yIIEKUCIOrO 8 MPECTaBICHUS JAHHBIX B JPYTYIO.
ra3a. KadecTBeHHass peakis Ha Pasmyath BOMPOCKI, KOTOPBIE BO3SMOXKHO
kapOoHaT-HoH" €CTECTBEHHOHAYYHO HCCIIE0BATh.

39 | llepBoHauanbHble MOHATHA 00 https://m.eds00.ru/30T1Z2109Z | TIpeobpa3osats oaHy hopmy
OpraHMYeCKHX BEIIECTBAX KaK O NPEJICTABIIEHUS JAHHBIX B JIPYTYIO.
COCIMHEHUSX yIIIepo/a Paszmyath BOMPOCKI, KOTOPBIE BO3SMOXKHO

€CTECTBEHHOHAYYHO MCCIIEIOBATb.

40 | KpeMHHIi B €T0 COENNHEHNS https://m.eds00.ru/75JXNHO0I8 | Pacmo3HaBarh, HCIONB30BaTh M CO3/1aBaTh

OOBSICHUTEIbHBIC MOJICIU U
IpE/ICTABICHUS

41 | Ilpaktnueckas pabora Ne 5. https://m.eds00.ru/O7E8DOD7Z | TIpeobpaszosats onHy hopMmy
Pemmienne  9KCIEpPUMEHTAIBHBIX NPE/ICTABIICHUS TaHHBIX B JPYTYIO.
3ajad 1o Teme «Baxneimue Paznuuats BOmpochl, KOTOPbIE BO3MOXKHO
HEMETaJUTbl M UX COCIMHCHUS €CTECTBEHHOHAYYHO MCCIIEOBATb.

42 | KorrponbHas pabora Ne3 mo Teme https://m.eds00.ru/S85J9UGH3 | BcrioMHMTE M IPUMEHHUTD
«BaxHelne HeMeTaibl U HX COOTBETCTBYIOIINE €CTECTBCHHOHAYIHBIC
COCITMHCHHUS» 3HAHHS.

43 | O6mas XapaKTepUCTHKA https://m.eds00.ru/XK1GYPCO | Pacno3naBarh, HCIIOIb30BaTh U CO3aBaTh
XUMHYECKAX  DJIEMEHTOB ~ — 1 OOBSICHUTEIbHBIC MOJICIH |
MeTayioB. Meraundyeckasi CBA3b NpPEICTABICHUS
" MeTaTHYeCKas
KpHCTaJUTHYECKast peréTka.
du3nyecKkre CBOICTBA METAIIIOB

44 | XuMu4decKre CBOMCTBA METAJLIOB. https://m.edsoo.ru/Z7YRNPAE | Pacnio3sHaBaTh, HCIIOIB30BATh U CO34aBaTh
DIEeKTPOXUMHUIECKHU T psia w OOBSICHUTEIbHBIC MOJIEIU |
HaNpsDKEHH METaJLIOB HpPE/ICTABICHUS

45 | O0mue crnocoObl  TOMYYEeHHUS https://m.eds00.ru/G54GDQI2D | Pacno3HaBark, HCHONB30BATh U CO3/1aBaTh

MmeraiuioB. CruiaBbel. Beruucnenust

O0BICHUTEIbHEIC MOICIIN 1
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[0 ypPaBHEHHSIM  XUMHUYECKUX
peakuuii, ecau OMH U3 PEarecHToB
COZIEPKUT MPUMECH

MMpeaACTaBJICHUA

46

ITonsiTE O KOPPO3UU METAIIOB

https://m.edsoo.ru/4FIGDOWO0
w

Pacmo3naBaTh, MCIIOIL30BaTh M CO31aBaTh
00BSACHUTEIBHBIE MOIEIN U
MpeCTaBICHUS

47

[Ilenoynpie METAILIIBI

https://m.edsoo.ru/X1B4BPUW
2

AHanu3upoBaTh, UHTEPIPETUPOBATH
JIAHHBIE U JIENIaTh COOTBETCTBYIOIINE
BBIBO/IbI. BCTIOMHUTB U IPUMEHUTH
COOTBETCTBYIOIIUE ECTECTBEHHOHAYYHBIE
3HaHUs. [IpemoKuTh 00bICHUTENBHBIC
TUIIOTE3bL.

48

Oxcuapl ¥ THIIPOKCHUIBI HATPHUS U
KaJns

https://m.edsoo.ru/Q4DX0G3U9

[IpeoOpazoBatsk onHy hopMy
NIPEACTABIICHUS JAHHBIX B IPYTYIO.
Paznmnuate BOIIPOCHI, KOTOPBIC BO3MOXKHO
€CTECTBEHHOHAYYHO MCCIIEIOBATb.

49

II{enouno3eMeNbHBIE METALUIBI —
KaJbIIMH U MarHui

https://m.edsoo.ru/REOCDYO0K
6

AHanmM3upoBaTh, HHTEPIIPETUPOBATH
JIAaHHBIE U JIeNaTh COOTBETCTBYIOIINE
BBIBOJIbI. BCOMHUTD U MPUMEHUTH
COOTBETCTBYIOIIIME €CTECTBEHHOHAYYHBIE
3HaHus. [IpenmoXuTh 00BICHUTEIBHBIC
THITOTE3EL.

50

Baxneiinme COEIMHEHUSI
KaJIbIHS

https://m.edsoo.ru/CJR96CMZA

BcenmomMuaunTs 1 IPpUMEHUTD
COOTBETCTBYIOIINE €CTECTBECHHOHAYYHDBIC
3HaHUA.

51

O000IIeHre W CcHCTEMATH3ALNS
3HAHUH

https://m.edsoo.ru/O5PXGG1B
E

BcenoMHUTE ¥ IPUMEHHUTH
COOTBETCTBYIOLINE ECTECTBEHHO-
HayuHble 3HaHus. [IpennoxuTs
00BSCHUTENbHBIEC THIIOTE3BI.

52

JKéctkocTh BOABI M CIIOCOOBI €&
yCTpaHeHUs

https://m.edsoo.ru/WFMBFTTT
P

AHanm3upoBaTh, UHTEPIPETHPOBATH
JTAHHBIE U JIENATh COOTBETCTBYIOIINE
BBIBOJIBI. BCTIOMHHTE ¥ IPUMEHHTH
COOTBETCTBYIOIINE €CTECTBEHHOHAYYHbBIC
3HaHusL. [IpennoxuTs 00BsICHUTENBHBIE
THIIOTE3EI.

53

[Ipaktuueckass pabora Ne 6 mo
TeMe "JKECTKOCTh BOABI 1 METOIBI
e€ ycrpaHenus"

https://m.edsoo.ru/NF1IROKB8J

[IpeobpazoBate onHY hopmy
MPEICTaBICHUS JaHHBIX B JPYTYIO.
Pasnnuate BOIpOCHI, KOTOPbIE BO3MOXKHO



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J

CCTCCTBCHHOHAYYHO MCCJIICA0BATD.

54 | AnroMuHUi https://m.eds00.ru/9ZJ8RD1TV | [IpeoOpa3oBats onHy hopmy
[PEICTABIICHNUS TAHHBIX B IPYTYIO.
55 | AmdorepHbie CBOWCTBa OKCHIA U https://m.edso0.ru/N15KI10J5 BBISBIATE CBSI3b M@Ky TPOYUTAHHBIM U
THAPOKCHIA COBPEMEHHOM PeabHOCThIO.
56 | Keneszo https://m.eds00.ru/F20NJR5SR | BeISIBIATH CBS3b MEKAY MIPOYUTAHHBIM H
COBPEMEHHOH PEAJIBHOCTBIO.
57 | Oxcuapl, TUAPOKCUIBI W COJIH https://m.eds00.ru/IRTUBLAM | BBISIBIATH CBA3b MEXIY MPOUYUTAHHBIM U
xenesza (1) u xenesza (I11) P COBPEMEHHOM peanbHOCTBIO.
58 | O6obmeHne W cHcTeMaTH3aIus https://m.edso0.ru/NAON6HGK | BcrioMHUTD U TPUMEHHUTH
3HAHUI Z COOTBETCTBYIOIINE €CTCCTBEHHOHAYIHBIE
3HAHWSL
59 | Ilpakrtuueckast pabora Ne 7. https://m.eds00.ru/ZN7G0QSM | TIpeobpazosats onHy hopmy
Pernrenne  9KCIIEPUMEHTATBHBIX X NPEJICTABIIEHUS JAHHBIX B JIPYTYIO.
3a7a4 1o Teme «BaxHelmue Paznnuate BONpOCH!, KOTOPBIE BO3MOXHO
METaJUTBl M KX COSMHCHHSD) €CTECTBEHHOHAYYHO MCCIIEIOBATb.
60 | Bolunciienuss 10 ypaBHEHHSIM https://m.edsoo.ru/AYD2HESIY | MaremaTudeckie pacuerhl 1
XUMHUUYCCKUX PEaKIMi, €CIIH OIUH npeoOpa3oBaHus
W3 PEarcHTOB JIaH B WU30BITKE WK
COIEPIKUT MPUMECH. BhIaucieHus
MacCOBOH JIOJTM BBIXOJa MPOMYKTa
peakiuu
61 | OGoOLmeHre W CHCTEMAaTH3aIHs https://m.eds00.ru/B8TOVTKOP | MaTemarndyeckue pacyersl U
3HAHUM mpeoOpa3oBaHusl. BCHOMHUTE u
NPUMEHHUTH COOTBETCTBYIOIIHE
€CTECTBEHHOHAYYHbIC 3HAHHUSI.
62 | KonrponbHas pabora Ned mmo teme https://m.eds00.ru/703C804GN | BCrIOMHUTD U TPUMEHHUTH
«BaxHeiiime MeTauibl U HX COOTBETCTBYIOIINE €CTECTBCHHOHAYIHBIC
COCITMHEHHUS» 3HAHMSL.
63 | BemectBa ©  MaTepuaibl B https://m.eds00.ru/OFI132JMTO | BClOMHUTD U TPUMEHHUTH
MOBCETHEBHOM JKM3HU YETIOBEKA COOTBETCTBYIOIINE €CTCCTBCHHOHAYIHBIC
3HAHMSL.
64 | Xumuueckoe 3arpsisHEHUE https://m.edso0.ru/9ANGYEYQ | BCriOMHUTD U TPUMEHHUTH
OKpYXaroIiei cpejipl 1 COOTBETCTBYIOIINE €CTECTBCHHOHAYIHBIE
3HAHMSL.
65 | Poib XUMWHU B peleHnn https://m.edso00.ru/180Q203Y 28 BcrioMHUTE ¥ IPUMEHUTH

OKOJIOITMYCCKHX HpO6J'ICM

COOTBCTCTBYIOIINEC CCTCCTBCHHOHAYYHBIC
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S3HaHM.

66 | Peseppubiii ypok. O06oOmeHue u | 1 https://m.eds00.ru/DT1BAS5U4 | BcrioMHHUTE U TPUMEHHUTD
CHCTEMAaTH3aIHs 3HAHUH COOTBETCTBYIOIINE €CTECTBCHHOHAYYHBIC
3HaHUA.
67 | Peseppubiii ypok. O06oOmeHue u | 1 https://m.eds00.ru/P52TJZNXV | BCliOMHHUTD U TPUMEHHUTD
CHCTEMAaTH3aIMs 3HAHUH COOTBETCTBYIOIINE €CTECTBCHHOHAYYHBIC
3HaHUA.
68 | Peseppubiii ypok. O06oOmieHne u | 1 https://m.eds00.ru/TMK36TJZG | BcriOMHHUTE U TPUMEHHUTD
CHICTEMAaTH3aIHs 3HAHUH COOTBETCTBYIOIINE €CTECTBCHHOHAYYHBIC
3HaHUA.
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHU S OCHOBHOM
OBPA3OBATEJIbHOM INPOTPAMMABI

Kon
NpoBePAEMOro IIpoBepsiemble NpeMeTHBIE Pe3YJIBTATBI OCBOCHHS OCHOBHOMH 00pa30BaTe/IbHOI MPOrpaMMBbI OCHOBHOI'O 00111ero 00pa3oBaHus
pesyiabrara
1 ITo Teme: «BemecTBo U XuMHUECKasi pEaKIUsD)
PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATHUN: pPacTBOpP, AJIEKTPOIUTHI, HEIIEKTPOIUTHI, IEKTPONUTHYECKas AUCCOLMaLus,
11 peakuuM ~ HMOHHOrO  OOMEHa,  KaTalu3arop,  XUMHUYECKOe  paBHOBecHe,  oOpaTMMble W HeOOpaTHMMble  PEaKIuu,
OKHCIIATETbHOBOCCTAHOBUTENHHBIE PEAKINH, OKHCIUTENh, BOCCTAHOBUTENb, OKHCIIEHHUE ¥ BOCCTAHOBIIGHHE, AJJIOTPOITHUS, aM(QOTEpPHOCTS,
XMUMHYECKas CBs3b (KOBAJICHTHAs, HOHHAS, METAJJIMUECKas), KpUCTAJIINYEcKash petiérka, CIIaBbl, CKOPOCTh XMMHUYECKON peakIuu
1.2 HJTIOCTPHUPOBATHL B3aUMOCBA3b OCHOBHBIX XUMHWYCCKHUX TTOHATHI 1 IMIPUMCHATH O3TU NOHATHUA MPU ONMMCAHWUU BCIICCTB U UX npeBpameHMﬁ
13 COCTaBJISITh YPABHEHMSI JIEKTPOIMTHYECKOM IAUCCOLMALMM KUCIOT, IIEI0YE U COJNEH, IONHbIE M COKpAIUEHHBbIE YPABHEHUS PEaKLHM
HMOHHOTO 0OMeHa
14 PacKphIBaTh CYITHOCTh OKHCIUTEIFHO-BOCCTAHOBUTENIBHBIX PEAKIIMIA MTOCPEICTBOM COCTABIIEHHSI SIEKTPOHHOTO OajlaHCca 3TUX PEaKIHid
15 POBOAMTH PAcUYEThI IO YPABHEHUIO XMMHYECKOM pEeaKIuu
2 ITo Temam: «HemeTasibl 1 X coeqMHEHUs» U «MeTauibl U X COSAMHEHU D)
21 XapaKTepu30BaTh (OMHUCHIBATE) OOIIE U CHeHI/I(bI:I‘-IeCKI/Ie XUMHUYECKUE CBOMCTBA MPOCTHIX EI CJIOKHBIX BELIECTB, ITOATBEPKIAs ONIUCAHUE
NpUMEPAMH MOJIEKYISIPHBIX M HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XMMHUYECKUX PEaKLIUM
2.2 COCTaBJISITh YPABHEHUS PEaKLUH, NOATBEPKIAIOIIUX CYIIECTBOBAHUE I'€HETUUYECKON CBA3M MEKY BEILIECTBAMU PA3IMYHBIX KJIACCOB
23 IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOXHOCTH IPOTEKAHUS XUMUUECKHUX MTPEBPAILCHUI B Pa3IMYHBIX
YCIIOBHSIX
CIIEZIOBaTh MpPaBHUJAM TIONB30BAHUS XUMHUYECKOH ITOCYIOW ¥ Ja0OpaTopHBIM OOOpYIOBaHWEM, a TakKe NpaBuiaM OOpamieHus ¢
2.4 BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMH TIO BBITIONHEHHUIO JTA0OPATOPHBIX XMUMHYECKHX OIBITOB IO TIONYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEMEeCTB (AMMHAKa U YTIIEKHCIIOrO Ta3a)
MIPOBOIUTH PEAKIINH, MTOATBEPXKIAIOIINE KaYeCTBEHHBIM COCTaB PA3NIUHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUI-, OPOMHII,
2.5 nomua, kapOoHat, ocdat, cunmmkar, cynbdar, THAPOKCHANOHBI, KaTHOHBI aMMOHFSI, MOHBI M3YYEHHBIX METAaJUIOB, NMPHCYTCTBYIOIINE B
BOJHBIX pACTBOPAaX HEOPraHMUYECKUX BEIIECTB
3 ITo Teme: «XuMUS U OKpYXKaroLas cpeaar»
3.1 PAaCKpBIBaTh CMBICH OCHOBHBIX XuMudeckux nonsatuid: [TJIK BemecTBa; Koppo3usi METaIIOB
MIPUMEHATh OCHOBHBIE OMNEpPallid MBICTUTEIHHON IEeATeIhHOCTH — aHajdu3 W CHHTE3, CpaBHEHHe, O00OIIeHHWe, CUCTeMaTH3aIluIo,
3.2 BBISIBJICHUE IPUYMHHO-CIEICTBEHHBIX CBS3€H — AJIs1 U3yYEHUsl CBOMCTB BELECTB U XUMHUYECKUX PEAKUUN; ECTECTBEHHOHAYUYHBIE METO/IbI

ITO3HAHHA — Ha6J'IIO):[eHI/IC, HU3MCPCHUEC, MOACIIMPOBAHUC, SKCICPUMCHT (peaJ'IBHBIﬁ )4 MBICHGHHLIfI)




MHNPOBEPSEMBIE 2JIEMEHTBI COOEPKAHUA

Kon

ITpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo u XumMuueckas pcaKknus. HOBTOpeHI/IG

11

[Tepuommueckuit 3akoH. [lepuoguueckas cuctema xumudeckux snmemMeHToB .M. MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHCHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOJOB, Kadusl, KadblMid U UX COEAUHEHUN B COOTBETCTBUH C MOJIOKEHHEM 3JIEMEHTOB B lleproanyeckoil cucreme u
CTPOEHUEM HX aTOMOB

1.2

Crpoenne BelecTBa: BUABI XUMUYECKON CBsI3U. THIBI KPUCTAIIMUECKUX PEHIETOK, 3aBUCMMOCTh CBOWCTB BEIIECTBA OT TUIAa KPUCTAJUIMYECKOM PEIIETKH U
BHJa XUMUYECKOH CBsi3u. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHX BEIIECTB (MEXAYHAPOAHAS M TPUBHAIbHAS). XMMHUYECKUE CBOWCTBA BELIECTB,
OTHOCSIIIMXCS K Pa3IMUHbIM KJIACCAM HEOPraHWYECKUX COECAVHEHMI, TEHETUUECKAs! CBsI3b HEOPraHUUYECKUX BELIECTB

1.3

Knaccupukanys XMMHYECKUX peaklui Mo pa3iWyHbIM MpH3HaKaM (IO YUCIY W COCTaBy yYacTBYIOUIMX B PEaKIMH BEUIECTB, MO TEIUIOBOMY d(hdeKTy, mo
W3MEHEHHIO CTeleHel OKHUCIeHHWs XHMHYECKHX DJJIEMEHTOB, MO 0OpaTMMOCTH, IO YYacTHUIO Karaju3aropa). OK30- U JIHAOTEPMHUYECKHE pPEaKIIuH,
TepMOXUMHUUECKUE ypaBHEHHUsI. [IOHATHE O CKOPOCTU XUMHYECKOM peaKIuu

14

ITousarue 00 06paTI/IMI)IX n HeO6paTI/IMI)IX XUMHUYCCKUX PCAKIUAX. IlonsaTre 0 TOMOreHHBIX U TETCPOr€HHLIX pEaKInAX. IlonsaTrne 0 XUMHYISCKOM PaBHOBECHUH.
q)aKTOpBI, BJIMAIOIINE HA CKOPOCTh XUMHYCCKOM PpEaKr U MOJIOXKECHUEC XUMUYCCKOI'O PAaBHOBECHUA

15

OKHUCIIMTEIBHO-BOCCTAHOBUTEIIbLHBIE peaKkiuu, QHCKTpOHHLIﬁ 0aJIaHC OKHUCJIHUTEIHHO-BOCCTaHOBUTEILHOM pEaKIuu. Cocrasienue ypaBHeHI/Iﬁ OKHCIINTCIIbHO-
BOCCTAaHOBHUTCIIBHBIX pealcunﬁ C UCIIOJIb30BAHUEM METO4a 3JICKTPOHHOI'O Oamanca

1.6

Teopust IEKTPOTUTHICCKON TUCCOITUAIANA. DJIEKTPOITUTHI U HEIIEKTPOIUTHL. KaTHOHBI, aHNOHBI. MeXaHU3M AMCCOITUAIINN BEIIECTB C Pa3IMYHBIMHA BHIaMU
xuMudeckor cps3u. CreneHpb auccoranyi. CUIBHBIC W ClIa0ble 3JEKTPOIUTHI. Peakiiny MOHHOro oOMeHa. YCIIOBHSI MPOTEKaHUs Peaklnii HOHHOTO 00OMeHa,
TIOJTHBIE ¥ COKPAIIEHHBIC HOHHBIC ypaBHEHHS peakiuii. CBOMCTBAa KHUCIIOT, OCHOBAHWUU U COJIEH B CBETE IIPEICTABICHUH 00 JICKTPOIUTHICSCKON AMCCOITAAIIHH.
KauectBeHHbIe peakiinu Ha HOHBL. [IoHATHE O THAPOIK3E CONeH

1.7

XUMWUECKHI DKCIEPHUMEHT: O3HAKOMIICHHE C MOJENSMH KPHCTALIMYECKHX PEHIETOK HEOPTaHWYEeCKUX BENIECTB — METANIOB M HeMeTauioB (rpadura u
anMasa), CIOKHBIX BEIIECTB (XJIOpUJA HATPHsI); UCCIEIOBAHME 3aBHCUMOCTH CKOPOCTH XMUMHYECKOW PEaKIUU OT BO3JACHCTBHS Pa3iIMYHBIX (HaKTOPOB;
HCCIIEIOBAHUE ITEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIecca UCCOUAIMH KHCIIOT, IMeoueii U coneil (BO3MOXKHO HCIIONb30BaHUE BUICOMATEPHAIOB);
MIPOBEICHNE OIBITOB, WILTIOCTPUPYIOMINX MPU3HAKH MPOTEKaHWs peaklnii MOHHOro oOMeHa (00pa3oBaHWE Ocajka, BBIENIEHHE raza, 00pa3oBaHWE BOJBI);
OIBITOB, WITFOCTPUPYIOIIUX TPUMEPHl OKUCIUTENHHO-BOCCTAHOBUTEIBHBIX pEAKIUi (TOpEHUE, pPEaKlUu pasJIoKeHHs, COCITUHEHUs), pacllo3HaBaHHUE
HEOPraHMYECKHX BENIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKI[Hi HA NOHBI, pEllICHUE SKCIIEPUMEHTAIIBHBIX 337129

Hemeramiel 1 ux coenuHeHHS

2.1

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE cTereHH okucieHus. CtpoeHune u (PU3MUECKHE CBOWCTBA IMPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHYECKHE CBOWCTBA Ha IpuUMepe XJopa (B3auMOICHCTBHE C MeTajulaMH, HeMeTaJulaMu, Imernodamu). XiopoBomopora. ComsHas
KHUCIIOTa, XUMHYECKHE CBOICTBa, MOJIy4yeHUE, NMpUMeHeHue. JlelicTBue XJiopa M XJIOPOBOAOPOAAa HAa OPraHU3M 4YeNOBEKa. BaxHeWline XJIOpuAbl U HX
HaXOXKJICHUE B IPUPOAE

2.2

OOmas xapakTepucTHka 371eMeHTOB VIA-rpymnmnel. OcOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE cTelieHH okuciieHus. CTpoeHue u (pu3nyeckue CBONWCTBa
MPOCTBIX BEIIECTB — KUCIOPOAAa M Cepbl. AJUIOTPONHBIE MOAM(HKALKMK KHUCIOpOAa M Ccepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOmOpOId, CTPOEHHE,
¢u3nvecKue U XUMHYECKHe cBOHCTBA. OKCHIBI cepbl KaK IMPEACTAaBUTENM KHCIOTHBIX okcuaoB. CepHas Kuciora, (U3HMUECKHE M XUMHUYECKHE CBOMCTBA




(06HII/IG KaK IpCACTaBUTECIIA KjIacCa KHCIIOT U CHGHI/I(bI/I‘IeCKI/IC). XUMHUYECKHE peaKkuuu, JexKamue B OCHOBC NPOMBIIIICHHOI'O crocoba MOIIYUYCHUA CepHOI>'I
KHUCJIOTHI. HpI/IMeHGHI/IG. Comu CCpHOI>'I KHCJIOTBI, KQUCCTBCHHAasA pCaKlus Ha Cynb(baT-I/IOH. HaXO)KILCHI/IC CCpbI U e coeauHEHUI B mpupoae. XHUMHUYECKOe
3arpsA3HCHUC Oprma}omeﬁ Cpeabl COCAUMHCHUSAMU CCPLI (KI/ICJ'IOTHI)IG JOXOH, 3arpsA3HCHUC BO3AyXa U BOI[OéMOB), CITOCOOBI €ro NpcaOTBpALICHUSA

2.3

OOmast xapakTepuCTHKa 3eMeHTOB VA-rpynmbl. OCOOSHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTCIICHU OKUCIICHUSA. A30T, pacpOCTpaHECHHE B MPHUPOIE,
¢usnveckue 1 XuMHUYECcKre cBoicTBa. KpyroBopor azora B mpupoae. AMMHAK, ero GU3NYecKre U XUMHUYECKHE CBOICTBA, MoNy4YeHHe U npuMeHeHue. Conu
aMMOHHS, UX (U3MYECKHE U XMMHYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHasi peakiysi Ha HOHBl aMMOHHS. A30THasi KUCIoTa, e€ moiny4yeHue, pusndyeckue
U XMMHUYECKHE CBOWCTBa (OOIIME KaK MPEICTABUTENS Kilacca KUCIOT U creruduueckue). Vcnonb3oBaHWe HUTPATOB W COJICH aMMOHHS B KayeCTBE
MUHEpaIbHBIX yIOOpeHHH. XMUMHUYEeCKOe 3arpsi3HEHUE OKPYXAIOIIeH Cpeabl COSIUHEHHSIMH a30Ta (KHCIOTHBIC NOXKIH, 3arps3HECHHE BO3yXa, MOYBBHI M
BOIOEMOB)

2.4

docdop, amnorponHble Momudpukanmu (ocdopa, duszmveckue um xumuueckue cpoiictBa. Oxcup ¢ochopa(V) um docdopHas kuciora, QUINUECKHE H
XMMHYECKHE CBOMCTBa, nmoiydeHue. Mcmonp3oBanue dpocdaToB B KayecTBE MUHEPAIBLHBIX YIOOpEeHUH

2.5

O6mas xapakrepucTrka sneMeHToB [VA-rpynmsl. OcoOeHHOCTH CTPOEHHS aTOMOB, XapaKTePHbIE CTEIIEHH OKHCIIEHUS. YTIIEpOo], ajlIOTPONHbIe MOAUUKAIIHY,
pacmpocTpaHeHne B mpupoje, Gu3ndeckue u XUMUYeckue coiicta. AncopOmus. KpyroBopor yriiepona B npupone. OKCHIIBI yriiepoja, uxX Qu3ndeckue u
XAMUAYECKHE CBOWCTBA, JICHCTBUE HA JKMBBIC OPTaHU3MBI, MONYyYEHHWE W TMPUMEHEHHE. DKONOTMYecKHe TMpoOJeMbl, CBsi3aHHbIE ¢ OkcuaoMm yriaepoaa(lV);
THITOTE3a T7100aTBHOTO TOTEIJICHUsT KIIMMaTa; MapHUKOBBIN 3 QeKkT. YronbHas Kuciiora U e€ coiu, uxX (puanveckne U XMMHYECKHE CBOWCTBA, MOITYYEHHE U
npuMenenne. KauecTBeHHas peakius Ha kKapOoHaT-HOHbI. Vcronb3oBaHne KapOOHATOB B OBITY, MEIUITMHE, IIPOMBIIIIJICHHOCTH M CEITLCKOM XO03SIHCTBE

2.6

[TepBoHauanbHBIC TOHATHS 00 OPTAaHMYECKHX BEIIECTBAX KaK O COCAMHEHHSIX yriiepoda (MeTaH, dTaH, 3TWJICH, alleTHICH, 3TaHON, TIHIEPUH, YKCYCHas
kuciora). Ix cocraB m xuMudeckoe crpoeHue. [1oHsTre 0 OMOIOrHUecKr BaXKHBIX BEIIECTBAX: )XKUpPaX, OCNKaX, yIIIeBONaX — M MX POJIH B JKU3HH UYEIOBEKA.
MatepraibHOE €IMHCTBO OPTaHMYECKUX W HEOPTaHWIECKIX COSAMHEHUN

2.7

KpemHunii, ero ¢usndeckne U XUMHUYECKHE CBOWCTBA, MONydeHHe M mpuMeHeHue. CoennHeHUs KpeMHHS B mpupoze. OOmume mpencTaBieHuss 00 OKchie
kpemuusA(IV) u kpemHueBod kucnore. CHIMKATBI, UX WCIONB30BAHHE B OBITY, MEMUIIMHE, NMPOMBIIUICHHOCTH. BakHEHINe CTpOUTENbHBIE MaTepualibl:
KepaMHKa, CTEKJI0, IIEMEHT, 0ETOH, kene300eToH. [TpobiaeMbl 6e30MacHOr0 HCIONb30BaHMsI CTPOUTENHHBIX MAaTEPHAIIOB B ITOBCEIHEBHOM KU3HU

2.8

XUMHWUECKHI 3KCIIEPUMEHT: U3ydeHHe 00paslloB HEOPraHMYECKUX BEIECTB, CBOMCTB CONISTHOM KHCIOTBI, TIPOBEICHHE KAaYECTBEHHBIX PEaKIMi HA XJIOPH]I-
WOHBI U HaOIlIOJIEHWE TMPU3HAKOB MX TPOTEKAHWS; OMBITBI, OTpa)karompe (QU3NUeCKUe H XHUMHUYECKUE CBOIMCTBA TaJOrCHOB M MX COCIMHECHHUI (BO3MOXKHO
HCIIONIb30BaHME BHACOMATEPHAIIOB); O3HAKOMIIEHHE ¢ 00pa3iaMu XJIOpHAOB (TaJIOreHUIOB); O3HAKOMIICHHE ¢ 00pasaMu cephl U € COCTUHEHHU IMU (BO3MOXKHO
WCIONB30BaHUE BUJICOMATEPUANIOB); HAONONEHHE mpolecca OOyIIMBaHUS caxapa MOJ JCHCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI; W3y4YeHHE
XUMHAYECKUX CBOMCTB pa30aBIICHHOW CEpPHOW KHUCIOTHI, MPOBEJCHUE KAUYCeCTBEHHOW peakiMu Ha Cynh(aT-HOH W HaONlfoeHWEe MpH3HAKa e MpPOTCKaHWS,
O3HaKOMJIEHHE ¢ (M3MYCCKUMH CBOMCTBaMH a3oTa, gocdopa M MX COCAWHEHHH (BO3MOXKHO HCITOJB30BAaHHEC BHIICOMATEPHANIOB), OOpa3laMH a30THBIX H
(dochopHBIX ynoOpeHHi; Moay4eHue, coOMpaHie, paclio3HaBaHHE W U3YYCHUE CBOMCTB aMMHAKa; NMPOBEJCHUE KAYECTBEHHBIX PEaKIMi HA MOH aMMOHHS H
dochar-noH M W3ydYeHHE TPU3HAKOB WX NPOTCKAHWS, B3aMMOJCHCTBHE KOHICHTPUPOBAHHOW a30THOW KHCJIOTHI C MeNbi0 (BO3MOXKHO HCIONB30BaHKE
BHJICOMATEePHAJIOB); U3yUCHUE MOJENEH KPHCTaNTMYeCKUX pemerok anMasa, rpadura, QymiepeHa; 03HAKOMIICHHE C MPOIECCOM aJICOPOIMU pac TBOPEHHBIX
BEIIIECTB AKTHBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOrasa; MmojydeHue, cCoOnpaHue, paclio3HaBaHUE U M3YUCHHE CBOWCTB YIMICKHCIIOTO ra3a; MpoBeICHIE
KaueCTBEHHBIX pEaKIMii Ha KapOOHAT- ¥ CHIIMKAT-HOHBI M M3YUCHUE MPU3HAKOB MX MPOTCKAHHS; 03HAKOMIICHUE C MPOAYKIUEH CHITMKATHON MPOMBIIICHHOCTH;
pellieHre SKCIIEPUMEHTANIBHBIX 33]1a4 M0 TeMe «BakHelI1Me HeMeTaluTbl U MX COCIMH CHHUSDY

Meraisl 1 UX COCAMHCHU




3.1

O6mas[ XapaKTCPpUCTHUKAa XMMHUUYCCKUX DJJICMCHTOB — MCTAJIJIOB Ha OCHOBAaHUH HUX IIOJIOXKCHHA B HCpHOI[H‘ICCKOﬁ CUCTEMC XHUMHUYCCKHX DJJICMCHTOB ﬂH
Mengeneesa u CTPOCHUA aTOMOB. CTpOCHI/Ie MeTaIoB. MeTamindeckas CBS3b M MeTaIddecKas KPpUCTAJIIIMYICCKAas peméTKa. 3H6KTp0XPIMPI‘IeCKHI71 paa
HaHpH)KGHI/Iﬁ MCTaJIJIOB

3.2

dusnveckre 1 XUMHUYECKUE CBOMCTBA MeTayioB. O0Iue criocoObl MoMy4eHus MeTauioB. [IoHITHE 0 KOPPO3UH METAJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. CruiaBsl (CTajb, YyT'YH, TIOPATIOMUHUHN, OpOH3a) U MX TPUMEHEHHE B OBITY M MPOMBINUICHHOCTH

3.3

[lenounsle MerTamibl: nonoxkeHue B llepuonuyeckoil cucreme xuMmudeckux snemeHToB [[.M. Menzeneesa; cCTpoeHHE X aTOMOB; HAXOXKJEHUE B IIPUPOJE.
dusnueckue U XMMHUYECKHE CBOMCTBa (Ha mpuMepe HaTpus W Kanus). OKCHABI U TUAPOKCUIBI HATpus U Kajus. [IpruMeHeHHe IIenouyHbIX METajuloB U UX
COCIVHEHUN

3.4

[[{enouHO3eMeENbHBIE METAIIIBI MArHUM U KaJlbLIMil: nosiokeHue B [lepuonnueckoi cucreMe XumMuyeckux 3seMeHToB .M. MenaeneeBa; CTpOEHUE UX aTOMOB;
HaxoXJIeHuE B mpupone. Ou3ndeckne 1 XUMUIECKUE CBOMCTBa MarHusl M Kalblis. BaxkHelme coeqnHeHns Kanblius (OKCHJ, THAPOKCUI, COMH ). JKECTKOCTH
BOJIbI M CIIOCOOBI €€ yCTpaHeHHUS

3.5

Amromunui: nonokenue B llepronmueckoil cucrteme xumudeckux anmemeHToB JI.M. MenneneeBa; cTpoeHHe aroma; HaxoKJeHHE B mpupone. dusuyeckue u
XUMHYECKUE CBOMCTBA allfOMUHHS. AM(OTEpHBIC CBOMCTBA OKCHIA ¥ THAPOKCHJIA AJTFOMHHUS

3.6

Keneszo: nonoxenune B Ilepuonnmueckoin cucreme xumuueckux avieMeHToB JI.VI. MeHneneeBa; cTpoeHMe aroMa; HaxoxaeHHE B npupoae. dusudeckue u
XIMHYECKHe CBOMCTBA Jkene3a. Okcuapl, ruapokcupl u conu xkenesa(ll) u sxenesa(lll), nx coctas, CBOMCTBA U MOITyYeHHE

3.7

XUMUYECKHI IKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3llaMyd METAJUIOB M CIUIAaBOB, MX (DU3UYSCKHMMHU CBOMCTBAMHU; M3YYE€HHE PE3YJLTaTOB KOPPO3MH METAJUIOB
(BOBMOJKHO HCIIOJIb30BAaHHUE BHICOMATEPUAJIOB), OCOOCHHOCTEH B3aMMOICHCTBUS OKCHAA KalbliMsg M HAaTPUs C BOAOH (BO3MO)KHO HCIOIb30BAHUE
BHJICOMATEPHAJIOB); WCCIIENOBAHUE CBOMCTB JKECTKOW BOJBI; IpOIlecca TOPEHHS Kele3a B KHCIOpoAe (BO3MOKHO HCIIONB30BAHHE BHUJICOMATEPUAIIOB);
TIPU3HAKOB MPOTEKAHMS KAaUeCTBEHHBIX peaKIuii Ha MOHBI (MarHus, KaIBIW, ATFOMIHIS, IHKA, kene3a(ll) u xeneza(lll), menu(Il); Habnronenwe u onmrcaHme
MPOIIECCOB OKpAIIMBaHU TUIAMEHN MOHAMHW HATPUS, KAIHS M Kaiblvsl (BOBMOXKHO UCIIONh30BAHUE BHAEOMATEPUAIIOB); UCCIIENOBAaHHE aM(pOTEPHBIX CBOHCTB
THJIPOKCHIA aJTFOMUHISI U THIPOKCH/IA IIMHKA; pellIeHNe SKCIePUMEHTAITBHBIX 3a]1a4 1o TeMe « BajkHel e MeTautbl U MX COSIIMHEHSDY

XuMUA U OKpyXKarolias cpeia

4.1

Hosrie matepuansl n TexHonoruu. BemecTtBa u Marepuainbl B MMOBCEIHEBHOM JKU3HM 4YelOBeKa. XUMUS M 310poBbe. besonmacHoe HCronb30BaHNE BEUIECTB U
XUMHYECKUX peakiuii B ObITy. [lepBas moMoms Ipyu XUMHYECKHUX OXKOTaX W OTPaBIICHHSIX

4.2

OCHOBBI 3KOJTOTHYECKOH TPAMOTHOCTH. XUMHUYECKOe 3arpsizHeHne okpyxaromeii cpenst [1JIK. Pons xumun B pemreHnu sxonorndeckux mpoodnem. [prupomnsie
WMCTOYHWKH YTIIEBOAOPOAOB (YTollb, IPUPOAHEIN ra3, He(Th), MPOAYKTH UX MepepadoTKH, X PONIb B OBITY U IPOMBIIUIEHHOCTH

4.3

XWUMHUYECKHA SKCIIEPUMEHT: H3ydeHHe 00pa3lioB MaTeprajoB (CTEKIIO0, CIUIaBbl METAJIIOB, TOMMMEPHBIE MATEPHAITBI)




YYEBHO-METOANYECKOE OBECHE‘IE.HI/IE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYUEBHBIE MATEPUAJIBI JIJIS1 YUEHUKA
Xumus. 9 knace/ O. C. T'abpuensn, U. . Octpoymos, C. A. Cnaakos. M3natensctBo «/poday.

METOAUYECKUE MATEPUAJIBI JISA YUUTEJISA

1.
. Meromuueckoe nmocobue. 9 xiace (aBropet O. C. 'adpuensn, U. I. Octpoymos, U. B. Akcénosa).

. [Iporpamma kypca xumun s 8—9 kiaccoB o01eo0pa3oBarelbHbIX yupexaeHuii (apropsl O. C. I'adpuensn, C. A. Cnankos).

. Pabouas terpans. 8 xinace (aBropsl O. C. ['abpuensa, C. A. Cnaakon).

. Terpanp 1uist 1aOOpaTOPHBIX OIMBITOB U MpakTudeckux padort. 8 xiacc (aBropsl O. C. ['abpuensn, U. B. Akcénosa, U. I. OctpoymoB).
. XuMHs B TecTax, 3a7a4ax U ynpaxHenusx. 8 kinacc (aBropsl O. C. ['adbpuensn, U. B. Tpuryouax).

. DnekTpoHHas ¢popMa yueOHHKa.
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Xumus. 9 xnace. Yueonuk (aBropst O. C. 'abpuensn, . I. Octpoymos, C. A. Cinaakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

. Poccmiickas anekrponHas mikona. - https://resh.edu.ru/

. "Anmxumuk" - http:/alhimik.ru

. Kypnan «Xumus u sxusab»to - https:/hij.ru/

. [TogbopHa nureparypsl o xumunio - http://c-books.narod.ru/

. Kypuan " 1 centsiops" - https://1sept.ru/

. Uudoypoxk - https://iu.ru/video-lessons

. COOpHHK cTaTeil 0 XUMHYECKHX DJIEMEHTAX, HIDTFOCTPUPOBAHHBIM OIMMCaHNEM dKcrepuMenToB. -http://www.periodictable.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLECCA

INEYATHBIE ITIOCOBUA
Tadauubl:

1.
2.
3.
4.

Cepust HHCTPYKTHUBHBIX TAOIIUIl IO XUMUHU
Cepwust TaOJIHIT TTO OPTaHUIECKON XUMHH
[ICXD JI. 1. MenneneeBa

Tabnuira pacTBOPUMOCTEH BEIIECTB B BOJIC

YUYEBHOE OBOPYJIOBAHHUE
Konnexnun:

1. OcHOBHBIE BUBI IPOMBILIICHHOTO ChIphs. YacTh 1. 2
2. OCHOBHBIE BU[IbI IPOMBIIIEHHOTO ChIpbs. YacTs 2. 2
3. Meramns! 2

4. AnromuHu# 1

5.
6
7
8
9
1

CTeKJI0 ¥ u3aenus U3 crekia 1

. Tormgo 1

. Hedtb m mponykrer €€ mepepaborku 1

. IInactmaccer 1

. Kayayk n nponykrs! ero nepepadotku 1
0. IIxana TBépaoctu 1



11. HaGop XMMHYECKUX ITEMEHTOB |

Mopneiu:

Habops! ans monenupoBaHusi:

1. HaGop Tpadaperor Moneneit aromos 1

2. Habop nns MmopenupoBaHHsI SIEKTPOHHOTO CTPOSHHS aTOMOB |
3. Habop muist MozmenupoBaHust MOJIEKYIl HEOPraHUYECKUX COCAMHEHHH |
4. HaGop myist MomenMpoBaHusl MOJIEKY/ OPTaHUYECKUX COCAMHEHU 1
5. Habop Mozereli aToMOB ISl COCTaBICHHS MOJIENIC MOJIEKYIT TabopaTopHBIH |
Mogeas "Kpucranandeckasi pemerka' 1eMOHCTpPalMOHHAA:
Jén 1

. Yraexkucnsii ra3 1

. Oymnepen 1

Anmas 1

. I'pagur 1

. Oxenp kpemuus 1

. Mennb 1

. Maruwuii 1

9. XKeneso 1

10. Kamennas comns 1

11. Monens crpoenue aroma 1

Ta6muupl. Hauama xuvun (apt. 5-8671-018):

. XuMHUYecKre 3HaK! U aTOMHBIE MacChl BOKHEHUIIINX IEMEHTOB
. PacripocTpaHE€HHOCTh XUMUYECKUX 3JIEMEHTOB

. ®OpMBI CyIIECTBOBAHMS XUMHUECKUX SIIEMEHTOB

. BemmecTBa MonekymisipHOTo ¥ HEMOJEKYJISIPHOTO CTPOEHHS

. CTpyKTypa N3MEeHEHUS BEIIeCTB

. CrtocoOBI pasnenenus cMecen

. XuMHu4ecKne 3HaKu U (hOpMYITBI

. CocraBienune ¢popMyIl o BaJIEeHTHOCTH

9. Morb - equHUIA KOJTHYECTBA BEIIECTBA

10. ®u3nueckue BETUUYUHBI BEIPAKEHUS TOPLUUI BEIIECTBA

11. Ilpu3Haky ¥ yCaOBHs IPOBEACHUS XUMUYECKUX PEAKIUN

12. Tunbl XUMHUYECKUX PEaKLUM

13. Boznyx. Kucnopon. I'openue

14. CrpoeHue nmiiaMeHu

15. Cocrasienue ¢popmy: comnent

16. I'enernyeckas CBS3b KJIACCOB HEOPTaHUYECKUX BEIECTB

17. Bonopon

18. XuMuueckue peakuuu

OcHOBBI XUMHYECKHX 3HaHMii (apt. 5-8707-006)

19. [lepuoanueckas cucreMa xuMuueckux anemenToB .M. Menneneea
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20. Tabmura pacCTBOPUMOCTH BEILIIECTB B BOJIC

21. IIpaBuna noBeneHus B KAOMHETE XUMHUH

22. 3Haku

23. TexHuka 06€30MaCHOCTH MPOBEACHUS OMBITOB

24, Texnuka 0€30MaCHOCTH MU paboTe ¢ razaMu

8 - 9 kaaccwl (apt. 5-8478-020)

25. BaneHTHOCTD

26. OTHOCUTENbHAS aTOMHAsl M MOJIEKYJISIpHAsl Macchl

27. CtpoeHue aTroMa. U30TOIBI

28. O0pa3oBaHNME KOBAJICHTHONW U MOHHOW XMMHUYECKOM CBS3H
29. DneKkTpOHHBIE CIIOM aTOMOB 3JIEMEHTOB MaJbIX IIEPHOIOB
30. OKUCIUTENHFHO-BOCCTAHOBUTENBHBIE PEAKIINH

31. Tunsl KPUCTAIUTMYECKUX PELIETOK

32. Peakiuu oOMeHa B BOTHBIX PacTBOPax

33. BaxkHeH1me KUCIOTHI U UX COJH

34. Knaccudukamus OKCHIO0B

35. Knaccuduxamus oCHOBaHUH

36. Kimaccuduxamus KucjioT

37. I'enernyeckas CBsI3b BAXKHEHIINX KIIACCOB HEOPTAHMUECKUX BEIIECTB
38. Oxpacka HHAWKATOPOB B PA3INYHBIX CPEIax

39. DaeKTponuTHYECKAas TUCCOITHAITHS

40. 3aBHCHMOCTb CKOPOCTH PEAKIIMK OT PA3NIMYHBIX (DAKTOPOB
41. TUIBI XUMUYECKUX PEAKITHI

42. OOpaTuMbIe peaKIuu

43. Bosmyx. Kucnopon. ['operne

44. CrerieHb OKHCTICHHS

Heopranuueckas xumus (apt. 5-8701-009)

45. HomeHkIaTypa comeit

46. Kpucramis

47. Xumnueckas CBsI3b

48. BaneHTHOCTb

49. Mogenu aToMOB HEKOTOPBIX 3IEMEHTOB

50. buHapHbIe coenMHEHUS

51. Crpoenue atoma

52. DnekTpoHHast opOUTaIb

53. CreneHb OKUCIIEHUS

PacTBOpBI. DileKTpoauTHYECKAs qucconuanus (apt. 5-8687-013)
54. JlucriepcHbIE CUCTEMBI

55. CBoiicTBa BOIBI

56. KpuBble pacTBOPMMOCTH BEILIECTB

57. CriocoObI BbIpakeHHs KOJIMYECTBEHHOIO COCTaBa PacTBOPOB



58. DAEKTPONUTHI THAPATAINS HOHOB

59. PactBOpeHUE BEIIECCTB C HOHHOM CBS3bIO B BOJIE
60. PacTBopeHme BEIECTB C KOBAJIEHTHOM MOISAPHON CBS3bIO
61. KucrnorHo-ocHOBHBIE peakiuu

62. Peaku nonHoro ooMena

63. I'moponus coneit

64. NoHnTHI

65. Cpena BOIHBIX pacTBOPOB

Homenknarypa. bunapHsle coenMHEHUs

66. Homenkiatypa comeit

67. HomeHkIaTypa OpraHu4eCKuX COCAMHCHUIA

68. IlpenenbHbIE YTIIEBOIOPOIBI

69. HernpenenbHble yriieBOOPOABI

70. OyHKIIMOHATIBHBIE TPOU3BOAHBIE YTIIEBOIOPOOB
CrpoeHue BemecTna

71. Crpoenue atoma

72. DnexTpoHHas opOUTaNb

73. Moznenu aToMOB HEKOTOPBIX 3JIEMEHTOB

74. Kpucramibt

75. Xumuueckast CBs3b

76. BaneHTHOCTH

77. CterieHb OKHCIICHHS

OBOPYIOBAHME JIJISI TPOBEJIEHUSA JABOPATOPHBIX, TIPAKTUYECKHX PABOT, IEMOHCTPAIIMIA
H3mepurtenbHble IPUOOPDI:
1. Becor Texanueckue 1o 1000 T ¢ rupsmu
2. Becol yaennueckue 1o 200 T ¢ Tupsimu (OHOTOTHIECKIE)
3. Becwr mis ceimyanx marepuainos 1o 200 T ¢ rapsaMu
4. Becn1 anexrponnsie DijitalScale
5. Tepmomerp crimptoBoit 1o 1000C
6. Ha6op apeomerpos (20 mT.)
HarpeBarenbHble IpuO0OpbI:
7. HarpeBarenb 1y TpOOUPOK IEKTPUIECKHA
8. bans maboparopras komOuHUpoBanHas (bJIK)
9. [lnuTka snekTpudeckas ogHoKoHpopouHas "Bacummca”
10. CrmproBku 100 M
11. CouproBku 200 Ma
JdemMoHcTpannOHHBbIE
12. KoMILIEKT NOCY/Ibl IEMOHCTPALIMOHHBIN C MPUHAIICKHOCTIMHU
13. Habop mo XxuMuu ¢ pe3b0OBBIMH COETUHEHUSIMH
14. TlpuGop /s mony4eHus u cOopa ra3oB (AEMOHCTPAIIOHHBIN )



15. HabGop amst snexrponusa (AeMOHCTPAIHOHHbIH )

16. Cronuk noxsEMHO-TIOBOPOTHBIN C 2-MSI INIOCKOCTIMU

17. Cromuk moabeMubd 200x200 MM

18. Cromuk moareMubid 150x150 MM

19. IlITaTnB AJ1s1 XUMUYECKUX CTAKAHOB

20. lIraTuB mabopatopHblii Xxumuueckuid (ILIJIX)

21. Cnenuman3upoBanHble TpUOOpPHI U anmapaTtsl Anmapar Kumnma
22. Anmapar ['opmana

23. TIpubop i WILTFOCTPALUH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKIIUU OT YCIOBHUI
24. Tlpubop 1Jist TOMyYeHUs TaTONIANKaHOB

25. TIpubop Juist MILTFOCTPALIIK 3aKOHA COXPAHEHUS Ta30B

26. [Tpubop [y1s onpeneneHus CocTaBa BO3ayxa

27. Tlpubop 1uist OKUCIIEHHSI CIUPTA HaJl MEAHBIM KaTaJIN3aTOPOM
28. TTpubop 1uist M3y4eHHs Ta30BbIX 3aKOHOB (J1a00OpaTOPHBIiA)

29. Kononka ajgcopounonnas KAn

30. O3onHatop

31. Ilpubop a1 momy4eHus: pacTBOPUMBIX TBEPHBIX BEIIECTB

32. MarauTHas MeIIaiKa ¢ MAHOMETPOM

33. pH-merp

34. Anmapart (yCTaHOBKA)UTsI TUCTUJUISIIIAA BOMIBI

35. ATIXP

KoMmnuiekTsl 1151 J1aG0paTOPHBIX ONBITOB M MPAKTHYECKHUX 3aHATHII O XUMHHU
36. JloTok ¢ IoCyoil ¥ MPUHAUIEKHOCTIMH 7151 YIeHUYIECKOTO SKCIIepUMEHTa
37. MukposiabopaTopus 10 XUMHH

38. HIIXJI Ne 568

39. llItatuB maboparopusii (111J10)

40. Habop 1o amexTponusy (JabopaTopHBEIii)

41. ITpubop M1 MOMyYeHNs TAIONIATKAHOB U CIIOXKHBIX d(HUPOB 1a00paTOpHBIN
42. ITpubop s momydeHnst u cOopa ra3os

43. Komrurekt pobupok (I1X-14, I[1X-16) 10 mr.

44. Jlep>xarens i1 IpoOHPOK

45. TatuB ot mpodUpok

46. KoMIuiekT CTeKIsIHHbIX najgodek 10 mr.

47. KOMIUTEKT CTEKIISTHHBIX TPyOOdeK

48. KomrurekT mpoOox

49. Yauku BblllapuBaTeIbHbIE

50. JIoKku mid COKUTaHUs BELIECTB

51. IIlunikl TATEIbHEBIC

52. Turnu

53. IlecTuk u cTynka

54. XuMr4ecKre CTaKaHbl CTEKI. EMK. 50 mu

55. XuMuueckue cTakanbl CTekI. EMK. 100 M



56. XuMHuecKre cTakaHbl CTeKNI. EMK. 250 M
57. BOopoHKH CTEKJISIHHBIE Ta0OpaTOpHBIE

58. N3zmepuTenbHble MIHHAPEI

59. Men3zypku

60. Konba mnockonoHHas

61. Boponka nenurenpHas






