MYHHUIIMITAJIBHOE BIO/VKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKIEHUE
KIIMMOBCKAS CPEHSASA OBIIEOBPA3ZOBATEJIBHAS HIKOJIA Ne3

AHHOTaN U K padoueii nporpamme
yueOHoro npeamera « Xumus» 1 8-9 kiaccos
PaGouas mporpamma ydeOHOro mpeamera «XuMHs» 00sA3aTENbHONM NpenMeTHo obnactu «EcTecTBeHHO-HAYYHBIC
MPEIMETHI» SBJSETCS YaCThI0 OCHOBHOW OOpa30BaTENBbHOW IMPOrpaMMbl OCHOBHOTO obriero oopasosanus (OOIT OO0)
MBOY Knumosckoit COIL Ne3, pazpabotana B coorBercTBuH ¢ MyHKTOM 32.1 ®T'OC OO0 Ha ocHoBe DenepanbHOi
paboueii mporpaMmbl 10 OMOJIOTHMHU U peanu3yeTcs 2 roaa ¢ 8 mo 9 kiacc.

Pabouast mporpamma pa3zpaboTaHa y4YHWTEISIMH XUMHHW IIKOJNBI C HCHOib30BaHHEM «KOHCTpyKTOpa padounx
nporpaMm» caiita «Equnoe comepkanue o01iero o0pa3oBaHus» B COOTBETCTBHU ¢ [lonoskeHreM 0 pabovnx mporpammax
W OIpeessieT OpraHu3alui0 00pa3oBaTENbHON JAEITENBHOCTH YYHTENS B INKOJE MO mpeaMmery «Xumusy. Pabouas
MporpaMMa COJIEPKUT CIIEAYIOIINE CTPYKTYPHBIE JIEMEHTBI:

-[IOSICHUTEIbHYIO 3aIIUCKY;

-00IIYI0 XapaKTePUCTHKY YUeOHOTo mpeaMera « XUMUsD);

-1IeJTM U3Y4YeHHS y4eOHOT0 MpeAMeTa « XUMHUI;

-MEeCTO Y4eOHOro nmpeaMera « XUMHS» B yueOHOM ILIaHe;

-coJiepKaHue y9eOHOro mpeaMera « XuMUsD»;

-IJIAaHUPYEMBIC PE3YJIbTAaThI (J]I/I'—IHOCTHBIG, METANIpECAMETHLIC U Hpe):[MeTHI)Ie);

-TeMaTH4Yeckoe IIaHupoBaHue, chopMUpOBaHHOE C YIETOM pabodell MPorpaMMbl BOCIIUTAHHUS U BO3MOXKHOCTBIO
ucronb3oanus DOP/LIOP.

Pabouas nporpamma ob6cyxkaeHa Ha 3aceganuu [IIMO yuuternell ecTeCTBEHHBIX MPEAMETOB IIKOJBI, TPUHATA
pemeHueM memarorudeckoro cosera (mporokon Nel ot 21.08.2023r.), yrBepxkaena mpukazom o MbBOY Knnmorckoit
COL Ne3 Ne113-K ot 21.08.2023r. B kauectBe 4vactu copepxxkanus OOIT OO0

Ha ocHoBe manHOW mporpaMmbl  yuuTeneMm paspadOartbiBaercss KTII B coorBercTBuu ¢ IlonokeHuem o
KaJIeHIapHO-TEMaTHYeCKOM IIJJAaHMPOBAHWM 10 y4eOHOMY ImpenMeTy, Kypcy, momynio. KTII paccmartpuBaercs Ha
3acemanuu [IIMO u cornacyercs ¢ 3amectuteseM o Y BP.

Beinucka
U3 OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOIO 00111er0 00pa30BaHUA

PABOYASA TIPOI'PAMMA
yueOHOro npeamera « XuMushH)
1JIs o0y4yaromuxes 8-9 kiaaccon
(0a30BbIi YPOBEHDb)

CPOK peajiM3aunuu 2 roja

MHNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XuMHMHM Ha YpOBHE OCHOBHOrO OOIIEro oOpa30oBaHMs COCTaBJIEHA HAa OCHOBE TpeOOBaHMH K
pe3ynbTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHMSA, NPEICTABICHHBIX B
®I'OC 00O, a Taxxe Ha ocHOBe (peqepanbHON paboyeil mporpaMMbl BOCITUTAHUS U C YIETOM KOHIICTIIINN MTPETIOIaBaHUs
yaeOHoro mpeaMera « XuMHsS» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit demeparium.

[IporpaMma mo xumuM Aa€T NpPEACTAaBICHHE O LENAX, oOmiel crparernd OOy4deHUs, BOCIIMTAHUS M Pa3BUTHS
o0ydJarolmMxcst CpeACTBaMH  y4eOHOro MpeAMeTa, yCTaHaBIMBAaeT 0053aTeIbHOE MNPEIMETHOE  COAEpKaHHE,
MpeAyCMaTpUBAET paclipeAeieHne ero Mo KJaccaM M CTPYKTYpUpPOBaHHE IO pasfenaM M TeMaM MPOrpaMMbl 10 XMMHH,
olpezessieT KONUYECTBEHHbIE M KaueCTBEHHBIEC XapPaKTEPUCTHKH COIEpKaHMSA, PEKOMEHAYEMYIO IOCIIE€AOBATEIbHOCTh
W3YyYEHHS XUMHHU C Y4ETOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOro mpolecca, BO3PaCTHBIX
ocoOeHHOcTel o0yuaromumxcsi, OnpeaessieT BO3MOXKHOCTH IpeaMera JJisl peaju3alud TpeOOBaHWM K pe3ynbraTam
OCBOCHHSI OCHOBHOW 00pa30BaTEeIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs, a TakKe TpeOOBaHUH K
pe3ynbraTaM OOydeHHMs XMMHUH Ha YPOBHE Lieliell M3ydyeHHMs NpeaMeTa M OCHOBHBIX BHIOB Y4eOHO-TIO3HABaTEIbHOH
JEATENBHOCTH 00Y4aIOIErocs 10 OCBOGHUIO YU€OHOIO COEp KaHUsL.

3HaHUE XMMHUH CIYKUT OCHOBOH 111 (POPMHUPOBAHMS MUPOBO33PEHMS OOYYAIOLIErOCs, €ro MpeACTaBIeHUN O
MaTepHaJbHOM €IMHCTBE MUPA, BaKHYIO POJb UTPatoT GOpMUpYyeMble XUMHUEH MPEICTaBICHUS O B3aMMOIPEBPALICHUIX
SHEPrud W 00 SBOJIOINHMM BELIECTB B NPUPOIE, O IMYTAX PELICHUS INIOOAIBHBIX NPOOJIEM YCTOWYHMBOTO pPa3BUTHS
YEIOBEYECTBA — CHIPHEBOM, SHEPTeTHYECKOM, MUIEBOM M 3KOJIOTMUECKON 06€30M1acHOCTH, TPOOJIEM 3IpaBOOXpaHEHUSI.
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Nsyuyenue xumuu:

CIOCOOCTBYET pealn3alliid BO3MOXHOCTEH JIJIsl caMOpa3BUTHUS U (POPMUPOBAHUS KYJIbTYPHI JUYHOCTH, €€ 00IIeH n
(hyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (OPMHUPOBAHME MBIILUICHUS W TBOPYECKUX CIIOCOOHOCTEH OOydYaloOlmUXCs, HABBIKOB HX
CaMOCTOSTEIBHON Y4eOHOW IEeITEeIbHOCTH, SKCIIEPUMEHTANIBHBIX U HCCICNOBATEILCKUX YMEHUN, HEOOXOIUMBIX KakK B
MTOBCETHEBHOM KU3HH, TaK U B MPO(EeCCHOHATBLHON JACATEIbHOCTH;

3HAKOMHUT CO CHEUU(UKOH HAYYHOTO MBIIIICHMS, 3aKJIaJbIBa€T OCHOBBHI IICJIOCTHOTO B3IUIAJla HAa CIMHCTBO
npupoabl MW 4YCIOBCKA, SABJIACTCA OTBETCTBCHHBLIM 3TallOM B (I)OpMI/IpOBaHI/II/I CCTCCTBCHHO'H&YQHOﬁ T'paMOTHOCTH
00yYaroIIMuXCs;

croco0CcTByeT (HOPMUPOBAHUIO IIEHHOCTHOIO OTHOIICHMS K E€CTeCTBEHHO-HAYYHBIM 3HAHUSAM, K TPUPOIE, K
YeIOBEKY, BHOCHT CBOW BKJIaJ B 9KOJIOTHUYECKOe 00pa3zoBaHue 00yJyaromuxcsl.

JlanHple HampaBJiCHUS B OOYYCHUU XUMHHM OOCCIICUMBAIOTCS CICHU(UKON COACpKaHUsS y4eOHOro mpeaMera,
KOTOPBIN SIBIISICTCS MEAArOTMYEeCKH aJanTHPOBAHHBIM OTpa)keHHeM 0a30BOM HayKHW XMMHHW Ha ONpeneinéHHOM dTare e€
pa3Butus.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMs OPHUEHTHPOBAH Ha OCBOCHHE O0YYAIOLIMMUCS CHCTEMBI
NEpBOHAYAIBHBIX MMOHSITHHI XHUMHH, OCHOB HeOpI‘aHH‘IeCKOﬁ XUMHUHU W HCEKOTOPBIX OTACIBHBIX 3HAYMMBIX MOHSATUH
OpraHUYeCKON XUMUHU.

CrpykTypa conepaHus IPOrpaMMbl [0 XUMUH CPOPMUPOBAHA HA OCHOBE CHCTEMHOIO MOIX0/a K €€ N3Yy4eHHIO.
Coz[epmaHI/Ie CKJIaaAbIBAa€TCA H3 CHCTEMBI MOHATHH O XUMHYECKOM DJIEMEHTE U BCIIECTBE MU CHCTEMBI MOHATHH O
XUMHUecKoW peaknuu. O0e 3TH cHCTeMBl CTPYKTYpHO OpPraHM30BaHbI IO MPHHIMUITY IIOCJIEAOBATEIBHOTO Pa3BUTHS
3HaHUI HAa OCHOBE TEOPETHYECKUX MPEICTABICHUN PA3HOTO YPOBHSL:

—aTOMHO-MOJICKYJISIPHOI'O YYCHUA KaK OCHOBEBI BCETO €CTCCTBO3HAHUS

—Ilepuoanueckoro 3akona J[. 1. MenieneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

—Y4€HUA O CTPOCHUHN aTOMa U XUMHYECKOH CBsI3U,

—TIPEeNICTaBICHNH 00 AIEKTPOTUTHYECKON TUCCOIUAIIUY BEIIECTB B PACTBOPAX.

TeOpeTI/I‘IeCKI/Ie 3HaHUA pacCMaTpUBAIOTCA Ha OCHOBE OMIIMPUYECKU IIOIYUYCHHBIX WM OCMBICICHHBIX (1)aKTOB,
pa3BUBAIOTCS MOCTIEOBATEILHO OT OJHOI'O YPOBHS K JIPYrOMY, BBITONHSI (QYHKIUM OOBSICHEHUS M TPOTHO3MPOBAHUS
CBOWCTB, CTPOCHHS ¥ BO3MOXKHOCTEW MPAKTHIECKOTO MPUMEHEHUS U TIOIYIEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHrEe TIPOrpaMMBbl IO XHMHUH CIIOCOOCTBYET (HOPMUPOBAHUIO MPEICTABICHUS O XMMHUYECKOW COCTaBIISIONICH
HayYHOW KapTHHBI MHpa B JIOTHKE €€ CHCTEMHON MPHUPOJBI, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHHIO M METOAaM
MO3HaHUS B Hayke. V3ydeHne XUMHHU MPOUCXOJUT C MPUBJICUCHUEM 3HAHWHA M3 paHee N3YYEHHBIX YUeOHBIX MPEMETOB:
«Oxpyxatronuit Mupy, «buosnorus. 5—7 kimacce» u «Pu3uKa. 7 Kiaccey.

[Ipu u3ydeHnn XUMUK TPOUCXOTUT (POPMHUPOBAHHE 3HAHII OCHOB XUMHUYECKON HAYKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, MTPAKTHYECKON AEATENbHOCTH YeNOBeKa M KaK OJHOTO0 W3 KOMIIOHEHTOB MHUPOBOW KyJIbTYpHIL. 3amada
y49e0HOT0 IpeaMeTa COCTOUT B (POPMHUPOBAHNHU CHCTEMBI XHMUYECKUX 3HAHUN — BAKHEHTINX (PaKTOB, IOHATHH, 3aKOHOB
Y TEOPETHYECKHUX ITOJIOKEHUH, JOCTYITHBIX 0000IIEHIIT MUPOBO33PEHIECKOr0 XapaKTepa, sI3bIka HayKH, B TIPHOOIIEHUH K
HaydHBIM METOJIaM IIO3HAHUS TPH W3YyUCHWH BEMIECTB W XUMHUYECKUX pPEaKnuid, B (OPMHUPOBAHHH H Pa3BUTHH
MMO3HABaTENBHBIX YMEHUHA U WX MPUMEHEHWH B YIeOHO-TTO3HABATENBHON M Y4eOHO-MCCIENOBaTEIbCKON e TENbHOCTH,
OCBOEHHH TPaBIII O€30MaCHOT0 OOpaIeHHs C BEIIeCTBAMH B TIOBCEIHEBHOW KU3HU.

[Ipu mM3ydeHNn XUMHUHM Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS Ba)KHOE 3HAUEHUE MPHOOpENN TaKWe Iy,
KaK:

—(hopMupoOBaHNE WHTEIUIEKTYaIbHO pAa3BUTOM JHMYHOCTH, TOTOBOH K €aMOOOpa30BaHWIO, COTPYIHUYECTRY,
CaMOCTOSATEIIEHOMY TIPHHSTHIO PEIISHHH, CIOCOOHON aanTHPOBATHCS K OBICTPO MEHSFOIIUMCS YCIIOBUSM KU3HHU;

—HaNpaBIEHHOCTh OOYyYeHHS Ha CHUCTEMaTHYeCKOe MpHOOMmeHrne OoOydJarommxcs K CaMOCTOSTEIbHON
MMO3HAaBaTEeIbHON JESITEIHHOCTH, HAYIHBIM METO/IaM TTO3HAHWS, (POPMUPYIONIIMM MOTHBAITUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

—o0ecrieueHre  YCIIOBHH, CIIOCOOCTBYIOIIMX  MPHOOPETEHHIO OOYYArOIIMMHUCS  OMBITA  Pa3HOOOpa3HOM
NeSITeTbHOCTH, TTO3HAHUS U CAMOITO3HAHUS, KIFOUEBBIX HABBIKOB (KITFOYEBBIX KOMITETEHIIHI), MMEIOIINX YHUBEPCAIbHOE
3HAUYEHHE JIs1 PA3IMYHBIX BHJIOB JIESITEIHHOCTH;

—(hopmupoBanue o00meH (YHKIIMOHATHPHON W €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH, B TOM YHCIE yMEHUH
OOBSICHATH M OIICHWBATH SIBJIICHUS OKPYXKAIOIIET0 MHUPA, UCIONB3Ys 3HAHUS U OMBIT, ITONyYeHHbIE MTPH U3YYEHUH XUMUH,
MIPUMEHATH UX MIPU PENIeHUH TTPOOIIeM B TIOBCEIHEBHOM KU3HU U TPYAOBOU JESITEIHHOCTH;

—(hopMupoBaHue y 00y4yaroMXcsl TYMaHUCTUYECKUX OTHOIICHHM, TOHMMAaHUS IIEHHOCTH XUMHUYECKUX 3HAHHUN IS
BBIPa0OTKH 3KOJOTMUYECKH I1e7eCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOH JEATEIBHOCTH B IIENSX COXPaHEHHs CBOETO
3II0POBbBS M OKPY>KAFOIIEH PUPOIHON CpEIIbI;

—pa3BUTHE MOTHBAIIUK K OOYYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHUS
00IIIeYENTOBEUYECKUX IIEHHOCTEH, T'OTOBHOCTH K OCO3HAHHOMY BHIOOPY Npouis W HANpaBICHHOCTH JAJbHEHIIEro
00y4eHHsI.



O61iee yncino 4acoB, OTBEAEHHBIX AJIS U3yYCHUS] XMMUHM Ha YPOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHusl, COCTABISIET
136 gacoB: B 8 kiacce — 68 yacoB (2 4aca B Hellelno), B 9 kiacce — 68 yacoB (2 yaca B HEACTIO).

COJAEPXKXAHUE OBYYEHUA

8 KIIACC

I[epBoHayaILHBIE XUMHYECKHE TIOHATHS

IIpenver xumuu. Ponb XuMHM B KU3HU 4YeJIOBEKa. XUMHUS B CHCTEME HayK. Tena u BemiectBa. Dusnyeckue
CBOICTBa BeHIECTB. ArperaTHoe cOCTOsiHHE BeriecTB. [loHSATHE 0 MeToAax MO3HAHUS B XUMHUU. UMCTHIC BElIeCTBa U
cmecu. CriocoObI pasieneHus cMecei.

ATOMBI W MONEKYNbl. XUMHUYECKHE 53JeMeHThl. CHUMBOJIBI XHMHUUYECKUX dJieMeHTOB. [IpocThie M cloXKHBIE
BelIeCTBa. ATOMHO-MOIIEKYJISIPHOE yUEHUE.

Xumudeckas ¢Gopmysa. BaleHTHOCTP aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEIICCTB.
OtHocutenvHas atoMHas macca. OTHOCHTENbHAss MOJEKYNsIpHas Macca. MaccoBasi AOIS XMMHYECKOrO JJIEMEHTa B
COCTMHEHUHU.

KonmuectBo BemecTBa. Monb. MosipHas Mmacca. B3auMocBsI3b KOTUYECTBA, MACCHI U YUCIIA CTPYKTYPHBIX SIUHUIT
BerecTBa. Pacuérel mo GpopMysaM XUMHUUECKUX COCAMHECHUN.

Ou3nuecKue 1 XUMHUYECKUE SBICHUS. XUMUYeCcKasi peakius u e€ Mpru3HaKu. 3aKOH COXPAaHEHUSI MacCHI BEIIECTB.
Xumudeckre ypaBHeHus. Kiaccudurarnysi XAMHUYECKUX PEaKIi (COSNMHEHUS, Pa3IOKESHUS, 3aMEIIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:.

3HAKOMCTBO C XHMHYECKOW IIOCYI0H, MpaBWjaMu paboTel B jaboparopum W TpuEMaMH OOpaIIeHUS C
J1a00paTOPHBIM 00OpYIOBAaHUEM, M3YYCHHUE M OMHMCaHHME (DU3MUECKMX CBOMCTB 00pa3i[0OB HEOPraHMYECKHUX BEIIECTB,
HaOmoieHne (u3nueckux (TUIaBJICHUE BOCKA, TasHUE JIbJia, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHICHCAIMS BOIbI)
U XUMUYECKHX (TOpEHUE CBEYM, MPOKATUBAHWE METHOW IPOBOJIOKH, B3aMMOJCHCTBHE MeNla C KHUCJIOTOW) SIBJICHUU,
HaOJIIOJICHHE U OIMCAaHKME IPU3HAKOB MPOTEKAHHUS XMMUYECKMX Peakiui (pa3joKeHHue caxapa, B3auMOJCHCTBHE CEPHOU
KHCIIOTHI C XJIOPHIOM Oapwsl, pa3noxenne ruapokcuaa mean (I1) mpu HarpeBaHny, B3aNMOICHCTBIE Kelle3a ¢ PaCTBOPOM
comu memu (I1), u3yueHwe CrMOCOOOB pa3lelieHUs CMECEH: C TOMOIIbI0 MarHuTa, (GUILTPOBAHHME, BhITapHBAHHE,
JTMCTUIUSIINS, XpoMaTorpadus, MpOBEEHNE OYUCTKH TOBApEHHOH CONH, HAONIOJCHHE W OMNKMCAaHWE pe3yJIbTaTOB
TIPOBEICHUS OIIBITa, HILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MacChl, CO3aHNe MOJIENE MOIEeKYJ (ITapOCTEPKHEBBIX ).

BaxHeiilue npeacTaBuTe 1M HEOPraHUYeCKUX BellleCTB

Boznyx — cmech razos. CoctaB Bo3myxa. Kucmopon — ameMeHT U mpocToe BemecTBo. Haxoxknenune kuciopoaa B
npupone, ¢GuU3MUeCKHe M XUMUYECKHe cBoicTBa (peakmmm TopeHwus). Oxcupapl. [Ipumenenue kuciopoma. CrocoObr
MONTy4YeHHs KUCIIopoia B JabopaTopun U mpomblnuieHHOCTH. KpyroBopoT kucnopoaa B npupone. O30H — alioTponHas
MoaU(UKAIIHS KUCIOPOa.

TerutoBoit 3dexkT XuMUIeckol peaknny, TEPMOXUMHYECKHE YpaBHEHUS, 3K30- M IHIOTEPMHUUYECKUE PEAKIIHH.
TommuBo: yroms M MeTaH. 3arps3HeHNe BO3AyXa, YCHIIEHHE TapHUKOBOTO A dekTa, pa3pyiieHne 030HOBOT'O CIIOSI.

Bomopon — smemenT m mpocrtoe BemiecTBO. HaxoxpeHue Bomoponma B MpHpoe, (U3MUECKHE W XUMHYECKUE
CBOWCTBA, MPUMEHEHNE, CIIOCO0bI ToydeHns. KuciaoTer u comnm.

MonsipHblit 005EM ra3oB. Pacuérsl M0 XUMHYECKUM YPaBHEHHUSIM.

®dusmnyeckue cBoiicTBa Bojbl. Boja kak pactBoputenb. PactBopbl. HachlllieHHbIE M HEHACHILIEHHbBIE PACTBOPHI.
PactBopuMocTh BemiecTB B Boze. MaccoBasi 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE cBOMCTBA BONbl. OcHOBaHus. Ponb
PacTBOpPOB B MPHUPOJAE W B KU3HHU YeraoBeka. KpyroBopor Bomel B mpupoje. 3arps3HeHrne MPUPOAHBIX BoA. OxpaHa H
OYHCTKA MPUPOIHBIX BO/I.

Knaccudmkammss Heopranmdeckux coemuHenmit. Oxcumel. Krmaccudukarnms OKCHIOB:  coieoOpasyromie
(ocHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) u Heconeobpasyromue. HomenknaTypa okcuaoB. OU3MYECKHEe W XUMHUYECKHE
cBoiicTBa okcHAOB. [lonydyeHrne OKCHUIOB.

OcnoBanusa. Knaccudukaruss ocHOBaHUMIL: MENOYN W HEPACTBOPHMEIE OCHOBaHUS. HoMeHKIaTypa OCHOBaHHWIA
duznueckue 1 XMMUYECKHE CBOMCTBAa ocHOBaHMil. [lonyueHre ocHOBaHUM.

Kucnorer. Knaccugpukanus xucnor. Homenknatypa kucinor. Ousznyeckne M XHMHYECKHE CBOWCTBA KUCIOT. Psin
aktuBHocTy MeTaiyioB H. H. bekerosa. Ilony4yenue Kucnor.

Comu. Homenknatypa coneid. @uszndeckrne 1 XUMUYECKHE CBoMCTBa conel. Ilomydenne comneil.

I'enerndeckas cBA3b MEXIY KTaCCAMU HEOPTaHUYECKUX COCSIMHEHHM.

Xumuueckuit IKCcnepumeHm:

KaueCTBEHHOE OIpe/elieHHe COJNEpKaHUs KHUCIOpoJla B BO3MyXe, IMONydeHHEe, COOMpaHWe, paclo3HaBaHUE W
M3Yy4EeHUE CBOWCTB KHUCIIOPOJA, HAOIOJCHHE B3aUMOJISHCTBHS BEIIECTB C KHCIOPOAOM W YCIOBHS BO3HHUKHOBEHUS H
MpeKpaIieHus ropenus (oxapa), 03HaKOMJIEHHE ¢ 00pa3I[aMu OKCHJIOB M OMMCAHUE UX CBOWCTB, MOIyYEeHUE, COOUpaHHE,
pacro3HaBaHUE W W3YYE€HUE CBOICTB BOJOpOJa (rOpeHue), B3auMoeicTBre Bogopoaa ¢ okcuaoMm menu (1) (BosmoxHO
WCIOJh30BaHKE BUJICOMATEPHAIIOB), HAOIOIeHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM |1 MOJTb, MCCIeOBaHIE 0COOEHHOCTEH
pPacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO, IPUTOTOBIECHUE PACTBOPOB C OMpPEAENEHHON MaccoBOM nonei
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PacTBOPEHHOr0 BEIIECTBA, B3aMMOJCHCTBHE BOIBI C METaJUIaMH (HATPHEM W KalblHeM) (BO3MOXKHO HCIIONb30BaHHE
BHJICOMATEpHAIIOB), UCCIENOBaHUE 00pa3l0B HEOPraHUYECKUX BEIECTB Pa3IMYHBIX KIIACCOB, HAONIOJCHUE U3MEHEHUS
OKpacKH WHIMKATOPOB B pacTBOpax KHCJIOT M LIenoYeld, m3ydeHue B3aumopericTBusi okcuzaa menu (ll) ¢ pactBopom
CEpHON KUCIOTHI, KUCIOT C METAJUIAMH, PEaKIUil HeUTpannu3auny, MoyuyeHe HepacCTBOPUMBIX OCHOBaHMM, BHITECHEHUE
OJJHOTO Me€Taija APYTUM U3 pacTBOpa COJH, pEIIeHHE HKCIEPUMEHTANBHBIX 3a7au Mo TemMe «BaHeilmue kimaccel
HEOPTaHUUYECKUX COCTMHEHUN».

Hepnoauyeckuii 3axon u Ilepnoanyeckas cucrema xumudecknx djaemMenToB /. U. Menneneesa. Ctpoenue
aToMOB. XUMHYecKas CBA3b. OKNCINTETbHO-BOCCTAHOBUTEIbHbIE PeAKINH

[epBBIe MOMBITKK KIACCH(PHUKALMY XUMHUYECKUX eMEHTOB. [[OHATHE O TPyNIax CXOMHBIX 3JIEMEHTOB (IIEIOYHBIE
W IIEJI0YHO3EMENbHBIC METAILIbI, TaJoreHbl, MHEPTHBIEC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(oTepHbIe OKCHIBI
THIPOKCH/IBL.

Ilepuommueckuit  3akoH. Ilepuommueckas cucrema xumudeckux osiemeHtoB [ WM. Menneneesa.
Koporkonepuoanas u anuHHonepuoanas Gopmsl [lepromudeckoit ciucremMbl XuMudeckux snementoB JI. M. Menpaeneesa.
ITepuone! u rpymnmnsl. U3MYECKUM CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOIA U I'PYIIIIBI AJIEMEHTA.

Crtpoenne atromoB. CoctaB aTOMHBIX siaep. M3orombl. OnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 00O0JOYEK aTOMOB
nepBeix 20 xummudeckux diemeHToB llepmommueckoit cuctembl J[. M. MenneneeBa. XapaKTepUCTUKA XUMHYECKOTO
3JIEMEHTA 110 €ro nojoxeHuto B Ileproguueckoii cucreme 1. 1. Menpeneesa.

3aKOHOMEPHOCTH H3MEHEHMs pajJiyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAIUTMYECKUX W HEMETAJUIMYECKUX
CBOWCTB IO IPYyMIIaM U TIEPHOIAM.

3nadenue [lepunoanueckoro 3akoHa u Ilepuomuueckol CUCTEMbI XUMUYECKUX 3JIEMEHTOB JJIS PA3BUTHS HAYKH U
npaktuku. [. 1. MenzeneeB — yd€HbIN U IpaskIaHUH.

Xumndeckas cBs3b. KoBameHTHas (HOJsipHAs M HEMOMSIPHAs) CBSI3b. ODIEKTPOOTPULIATENIEHOCTh XMUMHUYECKHUX
31eMeHTOB. VIoHHAas CBSI3b.

Crenenp oxucneHusi. OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE peakiinu. [Iporecchl OKUCIIEHUS W BOCCTaHOBJICHMS.
Oxucnuteny 1 BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:.

M3ydeHne 00pas3IoB BEIIECTB METAIOB M HEMETAJUIOB, B3aUMO/IEHCTBHE THAPOKCH/IA IMHKA C PACTBOPAMH KHCIIOT
U 11e104el, IPOBEACHUE OIBITOB, WIIFOCTPUPYIOIIUX IPUMEPhl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKkIMil (FrOpeHue,
peakLuu pa3IoKeHUsl, COeIUHEHUS).

Meostcnpeomemmnuie cea3u

Peanuzanus MeXnpeIMETHBIX CBSA3ed NPU M3y4EeHUH XMMUM B 8 KJIacce OCYILECTBJSETCS Yepe3 HCII0Ib30BaHUE
KaKk OOIIMX eCTECTBEHHO-HAYYHBIX MOHATUH, TaK W IMOHSTHH, SBIAIOMINXCS CUCTEMHBIMH [UIS OTHCIBHBIX IPEIMETOB
€CTECTBEHHO-HAYyYHOT O IIUKJIA.

OOmme ecTecTBEHHO-Hay4HBIC TIOHATHS: HAy4HBIH (akT, TUIOTE3a, TEOpHs, 3aKOH, AaHAJN3, CHHTE3,
KJaccupuKalys, IepuoIUIHOCTb, HAOIIOACHHUE, SKCIIEPUMEHT, MOAEINPOBaHUE, U3MEPEHUE, MOZIETIb, SIBJICHUE.

®dusuka: MaTepHs, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIWI, HU30TONBI, pagHOaKTUBHOCTb, MOIIEKYIIA,
NIEKTPUUECKUH 3apsil, BELIECTBO, TeN0, 00BEM, arperaTHOe COCTOSIHUE BEILECTBA, a3, GU3NUECKUE BEMUYMHBI, €MHULIBI
H3MepeHHs, KOCMOC, IJIaHeThl, 3BE31b1, ComHIe.

buonorus: porocunres, nprxanue, bmocdepa.

I'eorpadus: atmocdepa, rugpochepa, MUHEPaABI, TOPHBIE MOPOJIBI, MOJE3HBIE MCKOIAEMbIE, TOILJIMBO, BOIHBIC
pecypcsl.
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BeniecTBo U XuMHYeCKas peaknus

ITepuonnueckuii 3akoH. [lepuoguueckas cucreMa xumudeckux 3nemeHToB . M. MengeneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B HM3MCHEHUHU CBOMCTB XHUMHYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUONOB, KallWs, KaIbLUsI H HUX
COEIVHEHUH B COOTBETCTBUU C MOJIOKEHUEM JJIEMEHTOB B [Iepnoaudeckoil cucTeMe U CTpPOCHHEM UX aTOMOB.

CrpoeHue BeUIECTBA: BUAbl XMUMHYECKOH CBSI3U. THUIBl KPUCTALIMYECKUX PELIETOK, 3aBUCUMOCTb CBONCTB
BEIIECTBA OT THUIA KPUCTAIIIMYECKON PEIIETKH 1 BUIA XUMUYECKOH CBSI3H.

Knaccudukanyus u HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XMMUYECKHE CBOMCTBA BEIECTB, OTHOCSLIMXCS K
Pa3IMYHBIM KJIACCAM HEOPraHWYECKUX COENNHEHUN, TeHETHYECKas CBA3b HEOPIraHNYECKUX BEIIECTB.

Knaccnpukanys XuMu4ecKuX peakLuil 0 pa3IMyHbIM PU3HAKaM (110 YUCIY U COCTAaBY YHaCTBYIOUIMX B PEAKIUH
BEILECTB, N0 TEMJIOBOMY 3(dekTy, 0 M3MEHEHHIO CTeleHed OKHMCIEHUS! XUMHUYECKUX 3JIEeMEHTOB, 10 00paTUMOCTH, 110
YUYaCTHIO KaTaJIM3aTopa). DK30- U SHAOTEPMHUYECKHE PEAKLNH, TEPMOXUMHUECKHE YPABHEHUSL.

[ousiTe 0 ckopoctn xuMHUecKo peakuuu. llonsTne 00 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX PEAKLUSX.
[loHATHE O TOMOTEHHBIX M Te€TEpPOreHHbIX peakiusax. [londarne o kartamuse. IloHATHE O XMMHUYECKOM paBHOBECHUHU.
DakTOpHI, BIUAIOLINE HA CKOPOCTh XUMUYECKON PEAKIIUU U MOJI0KEHUE XUMUYECKOTO pPABHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  PEAKIUM, OJEKTPOHHBIM  OajaHC  OKHCIMTEIbHO-BOCCTAHOBUTEIHHOM
peakiuu. CocTaBl€HHUE YPABHEHHWH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEAaKIMM € HCHOIb30BAHMEM METOAA
3JIEKTPOHHOrO OajaHca.



Teopus 3IEKTPOTUTUYECKON AMCCONUANNU. DJICKTPOIUTHI W HEISKTPONUTHL. KaTwoHbI, aHMOHBL MexaHu3M
JMCCOLMAINM BEUIECTB C Pa3IMYHBIMU BHJIaMH XUMHUYecKoil cBs3u. Crenenp auccouuanuu. CHIbHBIE W cia0ble
AIIEKTPOJIUTEHI.

Peaknuu moHHOro oOMeHa. Y CJIOBUSI MPOTEKaHHs PEaKMii MOHHOTO OOMEHa, TOJIHBIC U COKpAIlEHHbIE MOHHBIE
ypaBHeHUs1 peakinuid. CBOMCTBa KHCIOT, OCHOBaHHMI W COJEH B CBETE NPEACTABICHHA 00 3JICKTPOIUTUYCCKOM
nucconpanui. KauectBeHnnble peakiuu Ha HOHBL. [ToHsTHE O THApONH3E COMEH.

Xumuueckuii IKcnepumenn.

O3HaKOMJICHHE C MOJAEISIMU KPUCTALIHYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAIOB W HEMETaJlIOB
(rpacduta 1 anmasza), CIOKHBIX BEIIECTB (XJIOPHIA HATPHS), HCCIICAOBAHNE 3aBUCIMOCTH CKOPOCTH XUMHUYECKON peakuu
OT BO3ACHCTBHA pa3IMYHBIX (PAKTOPOB, HCCIEJOBAHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, Mpoliecca
JMCCOIMAINM KHCJIOT, WIENOoYe W coied (BO3MOXKHO HCIIONB30BaHWE BHJIECO MATEPHAJIOB), TMPOBEACHHE OIBITOB,
WUTIOCTPUPYIONIMX TPU3HAKKA TPOTEKaHUsl peakIuid HOHHOTO oOMeHa (oOpa3oBaHHME OcajKa, BBIICICHHE Tasa,
o0pa3zoBaHHE BOJbI), OMBITOB, WJUTIOCTPUPYIOMIMX TPUMEPHl OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peaknuil (TopeHue,
peaKInu pa3loKeHUs, COCJUHEHs), pACIO3HABaHN € HEOPIraHMYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX peaKlui Ha
HOHBI, PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4.

HemeTtanjbl 1 MX coeTUHEHHS

OO6mass xapakrepuicTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIe CTENeHW OKHCIICHUSI.
Crpoenne W (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — Tallor€HOB. XHWMHYECKHE CBOWCTBA Ha MpHUMeEpe XJopa
(B3ammoyieiicTBUE ¢ MeTajllaMH, HeMeTaJulaMu, [ienodyaMu). XiopoBonopos. ConsiHas KUCIIOTa, XMMUYECKUE CBOMCTBA,
nojydeHue, npumeHenne. JlelicTBHe Xjopa M XJIOPOBOJOPOJAA Ha OpPraHW3M 4eloBeKka. BakHeHmine XJIOpHIbl W HX
HaXOXKIEHHE B IPUPOJIE.

Ob6mrast xapakTtepuctuka d1eMeHTOB VIA-rpymmbl. OCcOOCHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIC CTEICHH
okucienus. CTpoeHrne U (GU3NYECKHE CBOWCTBA MPOCTHIX BEHIECTB — KHUCIOPOJa U Cepbl. AJUIOTPOIHBIE MOAN(UKAIIH
KHCIOpoJa W cepbl. XHWMHUYECKHe CBOWMCTBa cepbl. CepoBOJIOPOA, CTpoeHHE, (U3UYECKHEe U XUMHUYECKHE CBOMCTBA.
OxcHJbl cephbl KaK MPeJCTaBUTENH KUCIOTHBIX OKcHIOB. CepHas KHCII0Ta, PU3ndecKue M XUMHYECKHe CBocTBa (00mue
KaK HIpeacTaBUTCIIA KjlacCa KUCIOT U CHCHI/I(bI/I‘-IeCKI/Ie). XUMHYECKHe pe€aKknuu, JCKauMe B OCHOBEC ITPOMBIIIIICHHOI'O
croco0a Moy4eHus CepHOM KUCIoTh. [IpuMeHeHue cepHoil KucnoTsl. Conu CepHOI KUCIOTHI, KAYeCTBEHHAs peaKIns Ha
cynshar-noH. Haxoxkmenue cepbl W e€ CoemuHEHUH B TpUpoAe. XHMHYECKOE 3arpsA3HEHHUC OKPYXKAIOMIEH Cpelbl
COCIMHEHHUSMH Cephl (KUCIOTHBIE TOXKIH, 3aTPs3HEHNE BO3TyXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHS.

OO6mrast xapakTepucTHKa dIeMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC CTEICHH
OKHCIIeHHs. A30T, paclpoCcTpaHEeHUE B MpUpoJe, PU3NIECKNe U XUMHUYECKHe CBoWcTBa. KpyroBopoT azora B mpupoze.
AMMHak, ero (U3MYeCKHe W XMMHYECKHUE CBOMCTBA, MojydeHHe W npuMmeHeHne. Coiau aMMOHUS, MX (U3UYECKHE U
XMMHYECKHE CBOWCTBA, MpuUMeHeHue. KauecTBeHHas peaknwsi HA MOHBI aMMOHHA. A30THasl KHCJIOTa, €€ TOIydeHHe,
(dbm3udeckre U XUMUYIECKHE CBOMCTBA (0OIME Kak MPEACTaBUTENSA Kilacca KUACIOT W crernududeckue). Mcnonp3oBanme
HUTPAaTOB M COJEW aMMOHHS B KadecTBe MHHEPAIbHBIX yHOoOpeHWil. XHMHUYecKoe 3arps3HeHHE OKPY)KaroIled Cpesisl
COCIMHEHUSMH a30Ta (KUCIOTHBIE MOXKIW, 3arps3HeHHe BO3AyXa, MOYBHI W BOmoéMOB). Docdop, amIoTpomHbIE
Mmomudukanum pocdopa, pusndeckne u xummudeckue cBoiicta. Okcun dhocdopa (V) u dhocdopHas kuciora, GU3NIECKHE
Y XHMHYeCKHe CBOWCTBA, omydeHue. VMcmonp3oBanue GochaToB B KaueCcTBE MUHEPATHHBIX YIOOPEHUH.

Obmas xapakrepuctuka d37eMeHTOB IVA-rpymmel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIC CTENEHH
OKHCIICHH. YTIIEPO, aJUIOTPOITHbIE MOAN(HUKAIINH, PACIPOCTPAHEHHE B IPUPOJIE, GU3NUECKHE U XUMIYECKIE CBOWCTBA.
Ancop6mus. KpyroBopor yriepona B npupoae. OKCHABI yriiepoaa, ux (pu3mueckie W XMMHYECKHEe CBONCTBA, EHCTBHE
Ha JKUBBIC OPTaHM3MBI, OJYUYCHHUE W MPUMEHEHHE. DKOIOrHYECKUE MPOOIeMBbl, CBsi3anHbIe ¢ okcuaoM yriiepoma (1V),
TUIOTe3a TII00ATHHOTO MOTEIJICHHsT KIMMaTa, MapHUKOBEIH 3¢ ¢deKT. YTonpHass KUCIOTa U e€ coli, UX (pu3ndueckue u
XMMHUYECKHE CBOWMCTBA, TONy4YeHHWe W TpuMeHeHne. KadecTBeHHas peaknwsi Ha KapOoHaT-moHHL. lcmomb3oBaHme
KapOOHATOB B OBITY, MEMUITUHE, TTPOMBIIIIIEHHOCTH M CETECKOM XO3SHCTBE.

[lepBoHavanpHbBIe TIOHATHS 00 OPTaHWYECKHX BEIIECTBAX KaK O COCAMHEHUAX yriiepona (MeTaH, dTaH, HTHIEH,
alleTUJIeH, JTaHOJ, TIHIEPHH, YKCyCHas Kuciora). [IpupomHble MCTOYHWKHU YTIIEBOMOPONOB (Yroib, MPUPOAHEIN Tas3,
He(Th), MPOIYKTHI UX TiepepaboTku (O€H3MH), UX POk B OBITY U POMBIIIIEHHOCTH. [IoHATHE 0 OMOTOTrHYeCcKH BaKHBIX
BeIllecTBax: JKMpaX, OenKax, yrieBofax — W MX POJM B XKU3HU UYeloBeka. MaTepuallbHOE€ €IMHCTBO OPTraHUYeCKUX M
HEOPTaHUYECKHUX COCTMHEHUH.

Kpemuwuii, ero ¢mu3mueckne W XMMHYECKHE CBOWCTBA, TONMydeHWe W mpuMeHeHwne. CoeqMHEHUs KPEMHHsS B
npupone. Obume npencrabinenus: o6 okcuae kpemaws (V) m kpemHneBoit kucnore. CHIMKaTHl, UX UCIIONB30BAaHUE B
OBITY, B NPOMBINUIEHHOCTH. BakHelIne CTpouTeIbHbIE MaTepualbl: KepaMiKa, CTEKI0, IIEMEHT, OETOH, JKele300€TOH.
[Tpobremsbr 6e3011aCHOT0 NCIIOIB30BAHMS CTPOUTENHHBIX MATEPHAIIOB B TTOBCETHEBHOMN YKU3HM.

Xumuueckuii sxcnepumenm:

n3y4yeHue oOpa3loB HEOPraHWYECKUX BEILECTB, CBOMCTB COJISIHOM KHCIOTBI, IPOBEACHNE KaUeCTBEHHBIX PEaKIni
Ha XJIOPUI-UOHBI ¥ HAONIO/IEHHE MMPU3HAKOB X MPOTEKaHUsI, OMBITHI, OTPaKAOIIe PU3NIECCKUE U XUMUIECKHAE CBOKUCTBA
rajJloreHOB U MX COeIMHEHHH (BO3MOXHO HCIOJIB30BAaHHE BHICOMATEPUANIOB), O3HAKOMJIEHHE C 00pas3laMH XJIOPHIOB
(ranoreHnoB), O3HAKOMJICHHE ¢ 00pa3laMu cepbl U €€ COCANHEHHAMHU (BO3MOXKHO HMCIIOIb30BAaHUE BHUICOMATEPHAIIOB),
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HaOmIoieHne Tpolecca OOyrNIMBaHUS caxapa MoJ JCHCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KHCIOTHI, H3y4YeHHE
XMUMHAYECKUX CBOHCTB pa30aBIICHHOW CEPHOM KHCIIOTHI, NPOBEJCHHWE KayeCTBEHHOW pEaKUUH Ha Cynb(aT-HoH |
HaOJIo/IeHNe TpU3HaKa e€ MPOTeKaHHs, O3HAKOMIICHHE ¢ (PM3MYECKHMMHU CBOMCTBaMH a30Ta, ¢ochopa U UX COCTUHEHHH
(BO3MOXXHO UCIOJIB30BAHKUE BUJICOMATEPUAIIOB), 00pa3liaMy a30THBIX U (POCQOPHBIX YAOOpEeHHUIA, MoTyuyeHe, coOupaHue,
pacro3HaBaHUE W M3y4YeHHE CBOWCTB aMMHaKa, IPOBEICHHE Ka4eCTBEHHBIX peaklWii Ha MOH aMMOHUS U ¢docdaT-uoH U
W3y4YeHHE NMPU3HAKOB HX MPOTEKAHUS, B3aMMOJCHWCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCIOTHI C MEAbI0 (BO3MOXKHO
WCTIOJIb30BaHME BHJICOMATEPUAJIOB), M3ydeHHE MoOJeNeidl KpPHCTAIIMYECKUX pelmeErok anmasa, rpaduta, QymiepeHa,
O3HaKOMJICHHE C MIPOILIECCOM aACOpOLIMU PacTBOPEHHBIX BEIIECTB aKTHUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHUBOrasa,
nojy4eHue, coonpaHue, pacro3HaBaHUe U U3yYeHUE CBOMCTB YIJIEKUCIIOTO rasa, MpOBeACHUE KaueCTBEHHBIX PEaKIuii Ha
KapOOHAT M CHJMKAT-UOHBI W M3y4YeHHWE NPU3HAKOB HX TPOTEKAHMS, O3HAKOMIICHWE C MPONYKLIWEH CHUIMKATHON
MIPOMBIIIUIEHHOCTH, PEelIeHHe 3KCIIEPUMEHTAIbHBIX 3a/1a4 0 TeMe «BakHelI1e HeMeTalIbl U UX COeTUHEHMSD.

MeTaJibl U MX COeTMHEHHUS

OOmmias xapakTepUCTHKa XMMHYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUM WX mojiokeHus B Ileproandeckoit
cucreMe xummuueckux annementoB [I. M. MenneneeBa u crpoenus: aromoB. CTpoeHue MeTayiioB. MeTainyeckas CBsI3b U
MeTaJUIMYecKass KpUCTAJUIMUecKass pemeérka. OJEeKTPOXMMHMYECKH DSl HanpsokeHHd MertamnoB. Dusndeckue u
XHMUYeCKHe CBOMCTBa MeTainioB. OOmme crnocoObl MmonydeHus: MeTayuioB. [IoHsATHE 0 KOPpO3UM METayuIOB, OCHOBHBIC
Croco0bl 3alUThl MX OT Koppo3uu. CruiaBbl (CTaib, YyryH, JIOpajJlOMHHHHA, OpOH3a) M MX NPHUMEHEHHE B OBITY U
MIPOMBIIIUIEHHOCTH.

[lenounsie MeTtayuibl: nojokeHue B llepuomnueckoil cucrteme xumuueckux anemeHToB J[. M. Menneneesa,
CTpOEGHHE MX aTOMOB, HaxOXJAeHHEe B mpupoje. PusnuecKkue U XMMUYECKHE CBOWCTBA (HA MpUMeEpe HATpUS M Kajus).
Oxcuapl M THAPOKCHUIB! HATPUA U Kanud. [IpuMeHeHne menovHbIX METaJIOB U MX COEINHEHUH.

IllenoyHo3eMenbHblE METaJUIBl MarHui W KajdblMi: nojoxkeHue B Ilepuojauueckoid cUCTEME XHWMHYECKHUX
anemeHTOoB JI. Y. MenneneeBa, CTpoeHHE UX aTOMOB, HAXOXKJEHUE B Npupone. Pusndecknue U XMMUYECKHE CBOMCTBA
MarHusi ¥ Kajblus. BakHeiiime coelnHeHHS KaibIus (OKCHUI, THIPOKCHH, coyin). JKECTKOCTh BOABI M CIIOCOOBI €€
YCTpaHEHHS.

AmomuHMiA: TonokeHue B llepmommyeckoit cucreme xumudecknx asnemeHToB [[. VM. MenpeneeBa, ctpoeHune
aToMma, HaxOXJIeHne B mpupoje. Dusnueckue M XMMHUYECKUE CBOWCTBA alroMUHUS. AMQOTepHbIe CBOMCTBa OKCHIA U
THAPOKCHIA aTFOMUHUS.

Kenezo: monoxenue B Ilepuoanueckoii cucreme xumuueckux snemeHToB [[. 1. MeHneneeBa, cTpoeHUE atoMma,
HaxoXJeHue B mpupone. Ou3mdeckne M XUMHUECKHE CBOMCTBA jkenme3za. OKCHAbI, TUAPOKCHIsl u conn xemeza (I1) u
xkenesa (111), ux cocTas, CBOICTBA U MOTyUICHHE.

Xumuueckuii IKcnepumenm:.

O3HaKOMJIEHHE ¢ o0pa3laMy METajulOB W CIUIABOB, MX (DM3MYECKHMMH CBOWCTBAMH, HM3y4YEHHE DPE3YIbTATOB
KOPPO3HUH METAJUIOB (BO3MOXKHO MCIIONB30BAHHUE BHIEOMATEPHAIIOB), OCOOCHHOCTEH B3aWMOJEHCTBHS OKCH/IA KaJIbIUS U
HaTpusg C BOMOW (BO3MOXKHO HCIIOJIB30BAaHUE BHICOMATEPHANIOB), HCCIEIOBAHHE CBOWCTB KECTKOM BOIBI, IpoIecca
TOpPEeHHA XKeJe3a B KUCIOpoje (BO3ZMOXKHO HCITOIB30BAHME BHJICOMATEPHANIOB), MPU3HAKOB MPOTEKAHMS Ka4YeCTBEHHBIX
peaknuii Ha WOHBI: MarHus, KaJbIFs, aTFOMIHIS, ITMHKA, xene3a (1) u xenesa (I11), menu (11), Habmronenre u onmMcanue
MIPOIIECCOB OKPAIIMBAHUS TIAMEHN MOHAMH HATpHs, KaJws M Kajdblus (BO3MOXHO HCITONB30BAaHUE BUAECOMATEPHUAIIOB),
nccienoBanre aM(pOTEPHBIX CBOWCTB THAPOKCHIA AFOMUHUS M THAPOKCHIA IIMTHKA, pelIeHNe SKCITePUMEHTAIbHBIX 33129
o TeMe «BaxkHelmue MeTaibl U UX COSAUHEHUS.

XuMHS U OKPYKAOLIAs cpeaa

BemectBa 1 MaTepuaiibl B IOBCETHEBHOM JKM3HU YeNOBEKa. be3omacHoe MCIOIh30BAHHUE BEIIECTB M XMMHUECKUX
peakmuii B ObiTy. [lepBast mOMOIIb TPY XUMHYECKUX 0)KOTaX M OTPABJIICHUAX.

XUMHYecKoe 3arps3HEHHEe OKpYKarImed cperpl (mpenenbHas JOIMyCTHMas KOHIIEHTPAlWs BEIIecTB, ajee —
[TJK). Pob xuMur B peIieHnH IKOJIOTHIECKUX TPOOIIeM.

Xumuueckuit IKcnepumenm:

M3ydeHne 00pa3loB MaTepHAaNIOB (CTEKIIO, CIIJIABBI METAJUIOB, IIOJTMMEPHBIE MaTepHaIbI).

Mesicnpeomemnbwie ceasu

Peanmzarms MeXIpeqMETHBIX CBs3EH MPH W3YYEHHH XMMHHU B 9 Kiacce OCYIIECTBISIETCS depe3 MCIIOIh30BaHHE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATHHA, TaK W TIOHSITHMA, SBISIOUIMXCS CUCTEMHBIMU JUIS OTIENBHBIX MPEIMETOB
€CTECTBEHHO-HAYyYHOTO IIUKJIA.

OOmme ecTecTBEHHO-HAyYHBIE TIOHSATHUS: HAydHBIM (akT, TUMOTe3a, 3aKOH, TEOpHWs, aHallu3, CHHTE3,
KIIacCU(UKAIUS, TEPUOJUIHOCTh, HAONIOIEHNE, OJKCIIEPUMEHT, MOJEINPOBaHNe, W3MEPEHHe, MOJeNb, SBIICHHUE,
MapHUKOBEIN 3(D(HEKT, TEXHOIOTHsI, MATEPUAITBL.

dusuka: marepusi, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIWJ, W30TOMNBI, PaJHOAKTHBHOCTH, MOJEKYJa,
JNIEKTPUYECKUH 3apsill, NPOBOIHHUKH, TOMYINPOBOAHUKH, IUAJEKTPUKH, (POTOSIEMEHT, BEIIECTBO, TeENO, OOBEM,
arperaTHoe COCTOSHUE BEIECTBAa, I'a3, PacTBOP, PacTBOPHUMOCTb, KPHCTAIMYECKas PEUIETKa, CIUIABBI, (DU3UUECKHE
BEIIMUYMHBI, €IMHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, CONHIIE.



Buonorus: ¢orocuntes, npixanume, Ouocdepa, SKOCHCTEMa, MHUHEPAIbHBIC YAOOPEHUS, MUKPOIJICMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIILHEIC BEIICCTBA.

l'eorpadus: atmocdepa, ruapochepa, MUHEpaAJbl, TOPHBIE MOPOJIBI, MOJE3HBIE HCKOMAEMbIE, TOTUIMBO, BOIHBIC
pecypchl.

NJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI ITPOI'PAMMbBI IO XHWMHUU HA YPOBHE
OCHOBHOTI'O OBLIET'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNILTATHl OCBOCHHS IPOrPaMMBbl OCHOBHOTO 00IIEero 00pa3oBaHMsI TOCTUTAIOTCS B XOJE 00yUCHHUS
XUMHHN B CIUHCTBC y‘-IC6HOI\/'I M BOCHHUTATEIHLHOM ACATCIIBHOCTH B COOTBETCTBHU C TpaJUIIMOHHBIMUA pOCCHfICKPIMPI
COLHMUOKYJIbTYPHBIMU W AOYXOBHO-HPABCTBCHHBIMU I[EHHOCTAMHU, IPUHATBIMU B O6IHCCTBC mpaByjiaMM W HOpMaMH
MOBEJICHUS ¥ CIIOCOOCTBYIOT MPOLIECCaM CaMOTO3HAHHMSI, CAMOPAa3BUTHS M COLUANU3AINN 00Y4aOIIUXCSI.

JInuHOCTHBIE PE3YIbTAaThl OTPAXKAKOT T'OTOBHOCTH 06yqafonmx05{ PYKOBOACTBOBATHLCA CHUCTEMOH ITO3UTUBHBIX
LEHHOCTHBIX OPUEHTAINI U PacIIMpEHUE OIbITa JeATEIILHOCTH Ha €€ OCHOBE, B TOM YHMCIIE B YaCTH:

1)naTpuoTH4YecKOro BOCHUTAHUSA:

IEHHOCTHOI'0 OTHOLICHHUA K OTCUCCTBCHHOMY KYJIBTYPHOMY, UCTOPHUYCCKOMY U HAYUYHOMY HACJICAUIO, TIOHNMaHWA
3HAYCHUS] XUMUYECKOW HAYKW B JKU3HH COBPEMEHHOro OOIIEeCTBa, CITIOCOOHOCTH BIAJIETh JIOCTOBEPHOH MH(MopManuei o
NEPEAOBLIX JOCTUIKCHUAX U OTKPBITUAX MI/IpOBOI>'I M OT€YeCTBEHHOM XUMHUH, 3aUHTCPCCOBAHHOCTH B HAYUYHBIX 3HAHUAX 06
YCTPOKNCTBE MUpa U 00IIECTBa;

2)rpaskIaHCKOr0 BOCIIUTAHMS

npeacTaBjI€HusA O COIHUAJIBHBIX HOpMax W IpaBHJIaX MEKINYHOCTHBIX OTHOIIIEHW! B KOJIJICKTHBE,
KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIECTBEHHO IMOJE3HOM, yueOHOMCCIeOBATEILCKONW, TBOPYECKOH M JPyrux
BHJIaX JAEATENbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM [EITeNbHOCTH TIPH BBHINOJIHEHUH Yy4eOHBIX,
IMO3HABATCIbHBIX 3a/ia4, BBIIIOJIHCHUU XUMHNYCCKUX OKCIICPUMCHTOB, CO3JJaHUU y‘[e6HBIX IIPOCKTOB, CTPEMIICHHA K
B3aMMOTNIOHMMAHHIO ¥ B3aMMOITOMOIIIH B ITPOIIECCE dTOUM yueOHOM MesITeNbHOCTH, TOTOBHOCTH OIEHUBATH CBOE TIOBEICHUE
U TIOCTYIIKHU CBOHUX TOBapPIIlIeﬁ C MO3MOHWHU HPABCTBCHHBLIX U IIPABOBBIX HOPM C y‘IéTOM OCO3HaHUA HOCHe}ICTBI/Iﬁ
MOCTYITKOB;

3)leHHOCTH HAYYHOTO MO3HAHMA

MHPOBO33pPEHUYECKNE TIPEACTABICHUS O BEIIECTBE M XHMHYECKOW PEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U COCTABIISAIONINE OCHOBY ISl MOHWMAHUS CYITHOCTH HAYYHOW KapTHHBI MHUPA, IPEACTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHPOJIBI, B3AUMOCBS3SX YEIOBEKa C MPHUPOJHON CPENoil, 0 POl XUMHUH B
MMO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HaBaTeNbHBIE MOTHBBI, HANpPaBICHHBIE HAa TIOTY4YEHHE HOBBIX 3HAHWH MO XWMHH, HEOOXOTUMBIE IS
O0OBsICHEHUsT HAOII0aeMbIX TPOIECCOB W SBICHWH, TIO3HABATEILHON, WHPOPMAITMOHHOH U YHTATENbCKOW KYIBTYPHI, B
TOM 4YHCJI€ HABBIKOB CAMOCTOSITENIFHOW pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW JIUTEpaTypod, IOCTYHMHBIMU
TEXHUYECKIMH CPEICTBAMHU MH(POPMAMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYeHHWIO W IO3HAHWIO, JTIO003HATENHFHOCTh, TOTOBHOCTh W CIOCOOHOCTH K CamMooOpa3oBaHHMIO,
MPOEKTHONW W WCCIIEZOBATENbCKOM JIEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpPY HAINpaBIEHHOCTH W YPOBHSA OOy4YeHHS B
JanbHEHIIIEM;

4)popmupoBanus KyJabTypPbl 3/10POBbSI

OCO3HaHHWE IIEHHOCTH >KMU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKM Ha 3/I0POBHIN 00pa3
KU3HU, OCO3HAHUWE TOCIENCTBUN M HEMPUSTHE BPEMHBIX MPUBBIUEK (YIOTPEOIEHUS allKOTOoJsl, HAPKOTUKOB, KypeHH ),
HEOOXOAMMOCTH COOIIOJIEHUS MPaBUJI O€30MaCHOCTH TPU OOpAalIeHWH C XMMUYECKHUMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5)TpyaoBoro BocuuTaHMs:

WHTEpPEC K MPAaKTUIECKOMY M3Y4YeHHI0 MpodeccHil i TpyAa pa3iudHOro Poja, yBaKeHHE K TPYIy U Pe3yibTaraM
TPYAOBOH NEATENbHOCTH, B TOM YHCJIE HAa OCHOBE MPHMEHEHHUS MPEAMETHBIX 3HAHWH MO XUMHH, OCO3HAHHBIH BBIOOD
WHIVBUIYaTEHOW TPaeKTOPUHU MPONODKEHUS 00pa30BaHUS C YYETOM JTHYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH,
O0IIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIenTtHOW MpOoQecCHOHALHON MEITeNhbHOCTH U Pa3BUTHS HEOOXOIMMBIX
YMEHHIA, TOTOBHOCTB aJIalITHPOBATHLCS B MPo(hecCHoHaIBHOM cpere;

6)3K0J10rMYeCKOro BOCIIMTAHUS:

JKOIIOTUYECKH IIeJIeco00pa3HOe OTHOMIEHHE K TPUPOAEe KaK WCTOYHHWKY JKU3HH Ha 3emiie, OCHOBe e&
CYIIECTBOBaHMWs, MOHWMaHHWE IIEHHOCTH 3J0pOBOTrO W 0e30macHOro o0pasa JXKW3HU, OTBETCTBEHHOE OTHOIIECHHE K
COOCTBEHHOMY (DM3MYECKOMY M TICHXMYECKOMY 37I0POBBIO, OCO3HAaHWE IIEHHOCTH COOJIIOJIEHHS TpaBuil 0€30MacHOro
MOBEIEHUS TIpU PabOTe C BEIIECTBAMU, a TAK)KE B CHUTYaIUAX, YTPOXKAIOIINX 370POBBIO U JKU3HHU JFO/ICH;

CHOCOOHOCTH TIPUMEHSATh 3HAHUS, IOJydyaeMble TpPU W3YYECHUM XWUMUH, JUIS PEIIeHWs 3ajad, CBS3aHHBIX C
OKPYXKAaIOIel TPHUPOTHONW CPENOi, M TOBBIIICHUS YPOBHS SKOJIOTMYECKOW KYJIBTYPHI, OCO3HAHUS TJIO0ATBHOTO
XapakTepa dKOJIOTUYECKUX MpoOIeM U MyTel MX pelieHHs MOCPEACTBOM METOMOB XMMHH, SKOJIOTHIECKOrO MBIIUICHUS,
YMEHHS PyKOBOJICTBOBAThHCSI MM B TTO3HABATEIHHON, KOMMYHUKATHBHOMN M COLIMATbHON TPAKTHKE.

METANPEJIMETHBIE PE3YJbTATDBI



B cocraBe wMerampeAMETHBIX PE3yAbTATOB BBIACISAIOT 3HAUMMble s (OPMHPOBAHUS MHPOBO33PEHHUS
oOIleHayYHbIe TOHATHS (3aKOH, TEOpHs, NMPUHIMII, TUIOTe3a, (aKT, CHCTEMa, MPOLECC, SKCIEPUMEHT M JPYroe.),
KOTOpBIE HCHONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MNpeaMeTax M IO3BOJSIOT Ha OCHOBE 3HAHMWA W3 ITHX
npeaMeToB (HOpMHUPOBAThH MPENCTABICHUE O LETOCTHON HAyYHOH KapTHHE MUpA, U YHUBEpCallbHbIE Y4eOHbIe ACHCTBUS
(mo3HaBaTenbHbIe, KOMMYHUKATHBHBIC, PETYISATHBHBIE), KOTOpbIe oOecrneunBaloT (HOPMHUpPOBAHHWE TOTOBHOCTH K
CaMOCTOATEIFHOMY TUIAHWPOBAHMIO U OCYIIECTBICHUIO Y4eOHON ACSTEIBHOCTH.

IMo3naBaTebHbIe yHHBEPCAIbLHbIE YUeOHbIe el CTBHS

Ba3zoBble 1oruyeckue aeiicTBUs:

YMEHHUSI UCTIONIB30BaTh MPUEMBI JIOTHYECKOT'0 MBIIIUICHHSI IPH OCBOCHUH 3HAHWI: PACKPBIBATH CMBICT XUMUYECKUX
MOHATHH (BBLACIATh MX XapaKTepHbIC MPU3HAKH, YCTAHABIHMBATH B3aHMMOCBS3b C APYTMMH TOHATHSIMH), UCIIOIB30BATh
MOHATHS Uil OOBSCHEHUS OTHENbHBIX (DAaKTOB W SIBICHWH, BBHIOMPATh OCHOBAHWS M KPUTEPUHU LI KiIacCH(PHUKALUH
XAMHAYECKUX BEIIECTB M XMMHUYECKHX PEaKUWH, yCTAHABIUBATH MPUYMHHO-CICACTBEHHBIE CBSI3U MEXKAY OOBEKTaMH
W3y4YeHHS, CTPOUTH JIOTMYECKUE pPACCYXKIeHHS (MHIYKTHUBHbBIC, ACAYKTHBHBIE, 10 AaHAJOTHUH), NeNaTh BBIBOABI U
3aKITIOYCHHS,

yMEHHE TPHUMEHSITh B TIpolecce TO3HAHMs TMOHATUS (TIpeMETHbIE W METalpelMETHbIE), CHMBOIUYECKHE
(3HaKOBBIC) MOJENM, HCIOJb3yeMble B XHMHH, NpPeoOpa3OBBIBATH IIMPOKO MPHUMEHSEMbIE B XHMHU MOJIEIbHbBIC
MPEICTaBICHUS] — XUMHYECKUI 3HAK (CHMBOJ 3JIEMEHTA), XUMUYeckass GpopMmylsia U ypaBHEHHE XMMHUYECKOW PEAKINH —
MIPH pPElIeHNH Y4eOHO-TT03HABATENBHBIX 3314, C YIETOM 3THX MOJICNILHBIX MPECTABICHUI BBISBIISIT U XapaKTePH30BaTh
CYIIECTBEHHbIC NPU3HAKNA W3y4aeMbIX OOBEKTOB — XMMHYECKMX BEHICCTB W XMMHUYECKHX PEaKIWH, BBISBISATH OOIIHE
3aKOHOMEPHOCTH, IPUINHHO-CIIE/ICTBEHHBIC CBSI3H U TIPOTHBOPEUHS B U3y4aeMBIX MPOIeccax U sIBICHUSX.

Ba3zoBble ucciaenoBaTelbckue aeiicTBUS:

YMEHHUE UCIIONIb30BaTh MOCTABIICHHBIC BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, 4 TAKXKE B KAYECTBE OCHOBBI
Juist (POPMHUPOBAHHMSI TUTIOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBHICKA3bIBAEMBIX CYXKJICHUH;

npHoOpeTeHne OMbITa M0 TUIAHUPOBAHUIO, OPTaHU3ANU U TIPOBEACHUIO YUYEHHUUYECKHX JKCIIEPUMEHTOB, YMEHHE
HAOIOIaTh 32 XOJIOM TMpoIecca, CaMOCTOATENLHO MPOTHO3MPOBATH €ro pe3ynbTar, (GopMynupoBaTh 000OLICHUS WU
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OIBITA, UCCIEIOBAHMUS, COCTABIISATH OTYET O MIPOJIENIAaHHOM padore.

Pa6oTa ¢ nundopmanueii:

yYMEHUE BbIOUMpATh, aHAIM3UPOBATH M HHTEPIPETUPOBATh HH(POpMAIMIO pPA3JIMYHBIX BUIOB U (GopM
IPEACTaBJICHUs, IOIYy4aeMyl0 U3 Pa3HbIX HUCTOYHUKOB (HAay4YHO-TIOMYJIApHAs JIMTEpaTypa XUMHUYECKOTO COJICp)KaHus,
CIpaBOYHbIE IIOCOOMsI, pecypchl VIHTepHeTa), KpUTHYECKH OLIEHUBATh IPOTUBOPEUMBYIO U  HEJOCTOBEPHYIO
nH(pOpMAITHIO;

YMEHUE NPUMEHSITh Pa3iM4Hble METOJbl U 3aIpoChl IPU MOUCKE U 0TOOpe MH(POPMAIMM U COOTBETCTBYHOLIMX
JTaHHBIX, HEOOXOMMMBIX ISl BBIITOJHEHMS Yy4eOHBIX M IIO3HABATENbHBIX 3a/ad OMPEeIEHHOro THIA, IMPHOOpEeTeHHe
OIIbITa B 00JAaCTH MCIOIb30BAHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOI'MH, OBJIaJleHUE KyJIbTYpO aKTUBHOI'O
WCIIOJIB30BAHMSI PAa3IMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOATENBHO BBIOMpAaTh ONTHMAIBHYIO (POpMy INpencTaBIEHUS
nHbOpPMalMM M WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMM, IuarpaMMaMmu, APYTHMHU (opMmaMu
rpaduKyd 1 UX KOMOHMHAITUSIMH,

YMEHHUE UCIIOIb30BaTh U AHAJIM3UPOBATH B MPOLEcCe YUeOHON U MCCIIENOBATEIBCKON AEITEIbHOCTH NH(POPMALIUIO
O BJIIMSIHUM [IPOMBIIIIIEHHOCTH, CEJIbCKOT0 X03AHCTBA U TPAHCIIOPTA Ha COCTOSTHUE OKPYXKAIOIIeH IPUPOAHON CPEabl.

KoMMmyHukaTnBHbIe yHHBepcajibHble yueOHbIe el CTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B Xoae amamora W (WJIM) JUCKYCCHH) TIO CYIIECTBY OOCYKIaeMOil TeMBl,
(hopMyTUpPOBaTh CBOU MPEIUIOKEHHUSI OTHOCUTEIHHO BBIIIONHEHUS IPEATIOAKEHHON 3aauH;

YMEHHUSI TPENCTABIATH IOMYYEHHBIE pE3yJIbTaThl I103HABATENBHON MAEITEIBHOCTH B YCTHBIX WU IHChMEHHBIX
TEKCTax; JeNaTh MPE3CHTALUI0 PE3YJIbTAaTOB BBINOJHEHUS XHMHYECKOIO 3KCIIepUMEHTa (1abopaTOpHOrO OmbITa,
nmabopaTopHON pabOTHI IO MCCIIEIOBAHUIO CBONCTB BEIIECTB, YIEOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIOHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM ITO3HABATEIBHONW M HCCIIENOBATENbCKOM
NEeATEIbHOCTH TPH PEIICHUH BO3HUKAIOIIMX HPOOJieM Ha OCHOBE y4éra OOLIMX MHTEPECOB M COIJIaCOBAHUS IO3ULMK
(oOcy>kneHusi, 0OOMEH MHEHUSMH, «MO3TOBbIE IITYPMbID», KOOPJHUHALIUS COBMECTHBIX JCHCTBHM, ONpeesieHne KpUTepHeB
IO OLIEHKE KayecTBa BBIIOJIHEHHOH paboThl U Ipyrue).

PerynsiTuBHBIE YHUBeEpPCcAJIbHbIE Y4eOHbIe 1eiiCTBUSL:

YMEHHE CaMOCTOSITEIbHO ONPEAENATh eI JeATENIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATE, KOHTPOIUPOBATh U IIPU
HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIHHOCTh, BHIOMpATh HanOonee 3PeKTHBHBIE CIIOCOOB! PEIIeHHs YIeOHBIX
W TI03HABaTENbHBIX 3a7a4, CAMOCTOATEIILHO COCTAaBIIATh WM KOPPEKTHPOBATH MPELIOKEHHBINA alrOPUTM JEHCTBUH MpH
BBIMIOJIHEHUN 3aJaHUi ¢ y4€TOM TOJIydeHHMsS HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX M PEAKLHUsAX,
OLICHMBATh COOTBETCTBHE IMOJIYYEHHOrO pe3yjbTaTa 3asBICHHOM LeTH, yYMEHHE HCIONb30BaTh W aHAIW3UPOBATh
KOHTEKCTBI, IpeJiaraeMble B YCIOBUH 3a/IaHHM.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pPE3YNIBTaTOB IO OCBOCHHIO OOS3aTENBHOIO COAEPKaHHs, YCTAHOBICHHOTO IaHHOW
¢enepanbHOil paboueil MporpaMMol, BBIACISIOT: OCBOCGHHBIE OOYYaIOUIMMUCS HAy4HbIE 3HAHUS, YMEHHS M CIIOCOOBI
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NEeUCTBHM, criequUIecKue A MPeIMETHON 00JIacTH «XUMHUs», BUIBI ACITEIBHOCTH IO TIOJIYYEHHIO HOBOT'O 3HAHUS, €r0
WHTEpIpeTaly, IpeoOpa3oBaHUI0 U IPUMEHEHHIO B PA3TUUHBIX YUEOHBIX U HOBBIX CHUTYalHsX.

K xoHmy oOydeHuss B 8 KJjacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTh
c(OPMUPOBAHHOCTD Y OOYUAIOIINXCSl YMEHHMH:

K

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKMX TOHSATHI: aToM, MOJEKylda, XUMHUYECKHI 3JIEMEHT, IMPOCTOe
BEILIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJJHOPOAHAS U HEOAHOPOIHAS), BAJIGHTHOCTh, OTHOCHTENbHASI aTOMHAsI
U MOJIEKYJspHas Macca, KOJMYECTBO BELIECTBAa, MOJIb, MOJSpPHas Macca, MaccoBasl JIONS XHMHUYECKOIO
JJIEMEHTa B COCIMHEHWH, MOJISIPHBIH 00BEM, OKCHJ, KUCIIOTa, OCHOBaHHE, COJlb, HJIEKTPOOTPHIATEIBHOCTD,
CTCNICHb OKHCJICHUS, XUMHUYECKash Ppeakius, KIacCU(PHUKANUS PpEeaKIHid: pPEaKIUuH COSIUHEHUs, pPEeaKIHnu
pa3oKeHHs, PeaKIUK 3aMEIICHHS, PeakKui oOMeHa, 9K30- M SHAOTEPMUYECKUE PEaKIHHU, TeIUIoBoi 3¢ dekT
peakuuu, SApO aToMa, DIIEKTPOHHBIM CJIOM aToma, aToMHas opOWTalb, paAuyC aToMa, XMMHYecKas CBS3b,
MOJISIpHAsl U HEMOJSIpHAsi KOBAJEHTHAs CBs3b, HOHHASA CBS3b, MOH, KATHOH, aHMOH, PacTBOp, MaccoBas J0Js
BelecTBa (IIPOIEHTHAs KOHIIEHTPAIH) B paCTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUI U MPUMEHSTHh 3TH MOHATHS NPU ONMUCAHUU
BEILECTB U UX NPEBPALICHNN;

WCTOJIb30BaTh XMMHYECKYIO CHMBOIMKY Ul COCTaBJICHUS (OPMyJ BEIIECTB W YPaBHEHHH XWMHUYECKUX
peaKkuuit;

OIPEIENSITh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OWHApPHBIX COCAWHEHHSX, CTEIEHb OKHCIICHHS DJIEMEHTOB B
OWHAPHBIX COCAMHEHUSIX, TPUHAUISKHOCTh BEHIECTB K ONMpPEACIEHHOMY Kilaccy COeIMHEHUH 1mo (opmynam,
BHJT XUMUYECKOH CBsI3U (KOBaJIEHTHAs M MOHHAS) B HEOPTaHWYECKUX COEANHEHUSX;

packpbiBath cmbici Ilepuoamnudeckoro 3akoHa JI. WM. MeHneneeBa: Je€MOHCTPUPOBATh IOHWMAaHUE
MIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX MOJ0XkeHus B Ilepuonnueckoii cucreme,
3aKOHOB COXpAaHEHHS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPHOTO YYEHHS, 3aKOHa
ABoraapo;

OIMCHIBATh WM XapakTepu3oBaTh TaOmuuHyto (opmy Ilepmonndeckoil CHCTEMBI XMMHYECKHX 3JIEMEHTOB:
pa3nuyath TMOHATHS «TJaBHAs moiarpynna (A-rpymnma)y u «rnobounas noxarpymma (b-rpynma)y, Maneie u
OonbIINe TEepuonbl, COOTHOCHTHh OOO3HAuUEHHs, KOTOpble uMeroTcs B Tabmuue «llepmommdeckas cucrema
XUMHU4YECKUX 21eMeHTOB JI. V. MeHneneeBay ¢ YUCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XHMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsA spa, o0llee YKCIIO 3JEKTPOHOB U pacipeefeHHe UX 10 3JIEKTPOHHBIM CIIOAM);
KJIaccu(UIMPOBaTh XUMUUECKUE 3JIEMEHThI, HEOPraHMUECKUE BELIECTBA, XMMUUECKUE PEaKkuuu (110 YUCIYy U
COCTaBY yYaCTBYIOIINX B PEAKITUH BEIIECTB, 11O TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHMCHIBATH) OOLIME XMMHUYECKHE CBOMCTBA BEIIECTB PAa3JIMUHBIX KJIACCOB, IOATBEpPXKIas
OIMCaHWE NPUMEPAMH MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

MIPOrHO3UPOBAThH CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX Ka4eCTBEHHOI'O COCTaBa, BO3MOKHOCTH IPOTEKAHUS
XUMHUYECKUX MPEBPALICHUN B PA3INYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTENBHYIO MOJEKYISPHYIO W MOJIPHYIO MAcChl BEIECTB, MacCOBYIO JOJIIO XHMHYECKOTIO
aneMeHTa 1o (GopMylie COEAMHEHMS, MAacCOBYIO IOJI0 BELIECTBA B PACTBOPE, NPOBOAMTH PACUETHI IO
YPaBHEHHUIO XUMHYECKON PEAKIINH;

IIPUMEHSTh OCHOBHBIE OIEPALIMU MBICIUTEIBHON AEATENbHOCTH — aHAJIN3 U CHHTE3, CpaBHEHHE, 0000IIeHNE,
CHCTEMAaTU3alHI0, KIACCU(PHUKALNIO, BBIIBICHUE NMPUYMHHO-CICACTBEHHBIX CBSI3€H — ISl M3YUCHHUS CBOMCTB
BEIECTB M XUMHMYECKUX PEAaKUHUH, €CTECTBEHHO-HAYYHBIE METOIbl IIO3HAHUS — HAOIIOAEHHE, M3MEPEHUE,
MOJEITMPOBAHNE, SKCIEPUMEHT (peasbHbI U MBICTICHHBIH);

ClIeIOBaTh IpaBUJIAM IIOJIb30BAHUS XMMUYECKOH IOCYIOW M J1abOpaTOpHBIM OOOpYJOBaHHEM, a TaKKe
IpaBujaM OOpallleHHs C BEIIECTBAMU B COOTBETCTBMM C HMHCTPYKLUHUSMH IO BBIOJHEHHIO JaOOPaTOPHBIX
XMMHYECKUX OIBITOB IO TONXYYSHHIO W COOMPAaHHI0 Ta3000pa3HBIX BeIIeCTB (BOIOpONAa W KHUCIOpPOIa),
MIPUTOTOBJIEHUIO PACTBOPOB C OMNpPEAEIEHHON MacCOBOM JOJIEH PAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U
MIPOBOJUTh XMUMHYECKHE SKCIIEPUMEHTHI IO PACHO3HABAHMIO PACTBOPOB INEIOYEH M KHUCIOT C IOMOLIBIO
WHJKATOPOB (JTakMyc, heHoNnTaNIenH, METUIIOPAaHK U PYTHE).

KOHLly oOOy4deHuss B 9 KJacce NpEIMETHBIE pE3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTb

c(OPMUPOBAHHOCTh Y 00OYUaIOIINXCS YMEHHM:

PacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKUX HMOHSATHHA: XMMUYECKHH 3JIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH,
AHMOH, IIPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD, JIEKTPOOTPULATEIbHOCTD, CTEIEHb OKHCIICHNS,
XMMHYECKasi peaklusi, XUMHUYECKas CBsI3b, TEIIOBOM 3(QeKT peakunu, MOJb, MOJSPHBIA 00BEM, pacTBop,
JJIEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOIUTHYECKAs AUCCOLMALINS, PEAKIU MOHHOro OOMEHa, KaTalu3aTop,
XMUMHYECKOE paBHOBECHE, 00paTUMbIE 1 HEOOpATHUMbIE PEAKLUHU, OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIHH,
OKHCIINTENb, BOCCTAHOBUTEIb, OKHCIICHNE U BOCCTAHOBIICHUE, aJUIOTPONHs, aM()OTEpPHOCTh, XUMHUYECKasl CBA3b
(KOBaJNeHTHAs, HOHHAS, METAJUINYECKasl), KpUCTAIUIMYECKasl peIéTKa, KOppo3Hsl METallIOB, CIUIABBI, CKOPOCTh
XUMHYECKOH peaklny, NpeaenpHo gomyctumas konuentpanud [11K Bemiectsa;



WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKMX MOHATHUH M MPHUMEHATH 3TH MOHATHSA HPHU ONUCAHUU
BEIIIECTB U UX MPEBpaIlECHUM;

WCTOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY [UIS COCTaBJCHUS (OPMYJ BELIECTB M YpaBHEHWH XUMHUYECKUX
peakuuii;

OIIpENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB B COEIMHEHMIX Pa3IM4HOro COCTaBa,
MPHUHAAJIEKHOCTh BEUIECTB K OMPENENEHHOMY KJacCy COeIMHEHWH mo (opMmynaM, BUA XUMUYECKOW CBS3H
(xoBaneHTHAs, WOHHAsA, METAJUINYECKas) B HEOPraHWYECKHX COEAMHEHUSX, 3apsA] HOHa IO XUMHUYECKOH
¢dbopmyrnie, xapakTep cpeibl B BOIHBIX PAacTBOpaX HEOPraHMYECKUX COCAMHEHMH, THIl KPHCTAILTMYECKOH
pemETKN KOHKPETHOTO BELIECTBA;

packpbiBath cMbici Ilepuogudeckoro 3axkoHa JI. M. MenpaeneeBa M JI€MOHCTPUPOBATH €r0 IOHUMAaHUE:
OIUCHIBATh M XapakTepu3oBaTh TaOmuuHyto ¢opmy [leprogmyueckoil cHCTEMbl XUMHUYECKHX 3JIEMEHTOB:
pa3nuyath MOHATHS «TJaBHAs moiarpynna (A-rpymma)» u «rnobouHas noarpymma (b-rpynma)y, Mansie u
OoJbIINE TIEPHOIBI, COOTHOCUTh 0003HAUEHMSI, KOTOPhIE UMEIOTCS B TIEPHOANYECKON TaOIUIle, C YUCIOBBIMU
XapaKTePUCTUKAMH CTPOCHUS aTOMOB XWMHUYECKHX OJJIEMEHTOB (cOCTaB W 3apsia sAapa, oOliee 4uciIo
AJIEKTPOHOB U PACIIPEACICHUE UX O 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH O0IME 3aKOHOMEPHOCTH B M3MEHEHHUU
CBOWCTB 3JIEMEHTOB M UX COSTMHEHHUH B TIpeAesax MajibIX TepHOJ0B U TJIaBHBIX HOATPYII C YUYETOM CTPOCHHUS
HX aTOMOB;

KJIaccH(UIIMPOBATh XUMHUYECKHE JIEMEHTHI, HEOPraHUYECKUE BEIECTBa, XMMUYECKHE Peakuu (10 YUCIy H
COCTaBY y4YacTBYIOIIUX B PEaKIMU BEIIECTB, IO TEMJIOBOMY 3(PQEKTy, O M3MEHEHUIO CTENECHEH OKUCICHUS
XUMUYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMHCHIBATH) OOIMME W CIEMU(PUIecKrne XUMUYECKHE CBOWCTBA IPOCTBIX W CIIOKHBIX
BEIIECTB, TOATBEP)KIasl OMMCAHWE TMPHMEpPaMH MOJEKYJISPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIN;

COCTaBJATh YPaBHEHHUSA OJJEKTPOJIUTHYECKOW TUCCOIHMAIMM KHCJIOT, INeNO4Yed W COJNeH, TIONHbIE W
COKpaIéHHbIC YpaBHEHHI peaKlnii HOHHOTO 00OMEHa, YPaBHEHUS PEaKIIHid, IIOITBEPIKIAIOIINX CYIIIECTBOBAHUE
TeHETUYECKOM CBSI3M MEX/y BEIIECTBAMHU PA3INYHBIX KJIACCOB;

pPacKpbIBaTh  CYIIHOCTh  OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIWHA  TOCPEACTBOM  COCTaBJICHHS
3IIEKTPOHHOTO OaaHca 3TUX PEaKITHil;

MIPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX CTPOEHUS, BO3MOKHOCTH MPOTEKAHHS XHMHYECKIX
MIpeBpaIIeHN B PA3INYHBIX yYCIOBUAX;

BBIYHCIISATh OTHOCHUTENBFHYIO MOJEKYJSIPHYIO W MOJSPHYIO MacChl BEIIECTB, MAacCOBYIO JIONIO XHMHUYECKOTO
aJeMeHTa 1o (opMylie COCAWHEHHS, MAacCOBYIO JOJIO BENIECTBA B PACTBOPE, MPOBOAHUTH PACUETHI II0
YPaBHEHUIO XHMHUYECKON PEaKIINM;

COOJFO/IaTh TIPaBHJIA TTOIB30BAHMS XUMUIECKOHN TTOCYI0H 1 1abopaTopHBIM 000pyIOBaHUEM, a TAK)Ke MpaBHiia
oOpaIeHnsi ¢ BEIECTBAMH B COOTBETCTBMU C WHCTPYKIHSIMH TIO BBIONHEHHUIO JTAOOPATOPHBIX XUMHUYECKUX
OITBITOB TIO TTOMYYEHHUIO W COOMPAHUIO Ta3000pa3HBIX BEMIECTB (aMMHaKa U YTIIEKHUCIIOTO Tasa);

MIPOBOJIUTH PEAKITUH, TIOATBEPKIAIOIIIE KAYECTBEHHBIH COCTaB PA3IMYHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM
myTéM XJIOpHI-, OpOMUA-, MOAMI-, KapOoHaT-, (ocdar-, cuiamkar-, Cynb(ar-, THAPOKCHI-MOHBI, KaTHOHBI
aMMOHUS ¥ HOHBI N3YYEHHBIX METAJIOB, IPHCYTCTBYIOIINE B BOIHBIX PACTBOPAX HEOPTAHUYECKHUX BEIIECTB;
MIPUMEHATh OCHOBHBIE OIIEPAIH MBICIUTENFHONW NEATENFHOCTH — aHAIM3 M CHHTE3, CpaBHEHHWE, 0000IIeH e,
CHCTEMAaTH3aIlNI0, BBISIBICHUE TNPUYHMHHO-CIENACTBEHHBIX CBsS3eH — I W3YYeHHS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKINii, ECTEeCTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAOII0IeHre, N3MEepeHne, MOJeTUPOBaHNE,
IKCIIEPUMEHT (peasbHBII " MBICIICHHBIH ).
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TEMATUYECKOE IIVTAHUPOBAHUE

Pabouas mporpamma mo ydeOHOMY npeamMery «XuMus» pa3padéoraHa ¢ y4éroM palodyeil mporpamMmsl

BOCIIUTAHHA, YTO OTPAKEHO B JHMYHOCTHBIX IJIAHUPYEMBIX pe3yabTaTaXx W 00ecleuYnBaeT  Peaiu3aluio
HHBAPHAHTHBIX MoayJiei MM) IIPOrpaMMbl «YpouHast AeAITeJIbHOCTDY, «BHeKOoJIbHbIE
MeponpUATH»,«OCHOBHBIE MIKOJIbHBIE 1e1a» U «CounalibHOe MAPTHEPCTBOY.
8 KUIACC
Ne | HanMmeHoBaHuUE pa3fenos U TeM KonuuectBo 4acoB | OnekTpoHHbBIE
n/ | mporpaMmsl n@poBbIe
porp Bcero |KP rp | (wdp ) [TporpammMa BOCTIATAHHS
n 00pa3oBaTeIbHbBIC
pecypchl
UM «¥YpouHas 1eTeTbHOCTbY.
Paznen 1.IlepBoHavyaibHble XUMHYECKHE TOHATHS YCTAHOBJIEHUE JOBEPUTETBHBIX
OTHOIIICHHUH MCXKIY YYUTCICM
n €ro CHHUKaMH,
1. | Xumus — BaxkHast 00J1acTh 5 2 bubmuoreka [{OK 5 ¥
1 i hitps:/m.edsoo.ru/ | oo s By O
€CTECTBO3HAHUS M MTPAKTHUECKON ps://m. . [O3MTHBHOMY  BOCTIDHATHIO
JeSITeTbHOCTH YeJIOBEKa 7f41837c yuamuMmucs  TpeGoBaHWil 1
1. | BemecTBa 1 XUMHUYECKHE PEAKITIH 15 1 Bu6mnoreka [JOK | npocs6 YUUTENS,
2 https//medsooru/ MPUBJICUCHUIO X BHUMAHUA K
7§41837¢ obcyxITaeMoii  Ha  ypOKe
nHpopmanuu
Hroro no pazaeiny 20 dopMupoBanue
OTBETCTBECHHOI'O OTHOLICHHSA K
Pa3nen 2.BaxkHeiilme npeacTaBuTeii HEOPraHMIeCKHUX BelleCTB yqeHHIO,  TOTOBHOCTM M
CIOCOOHOCTH OOYYarOIIUXCS K
CaMOpPa3BHUTHIO u
2. B03ny. KHCHOpO}I. ITousitue 00 6 bubnuoreka I_IOK CaMOO6pa3OBaHI/IIO Ha OCHOBeE
1 | okcumax https://m.eds00.ru/7 | motuanu k oOydeHHIO H
f41837¢c [TIO3HAHUIO
2. | Bonopon.Tlonsitre o KucnoTax u 8 1 butmoreka [JOK ggpMHpoizHHe o
MM YHHUKATHBHON
2 | comsix https://m.edsoo.ru/7 -
f41837 KOMIICTCHTHOCTH B O6HICHI/II/I u
¢ COTPYIHHYECTBE co
2. | Bona. PactBopsl. [lonsitre 00 5 1 1 bubmmoreka [IOK | ceepcraukamun
3 | ocHOBaHHsIX https://m.eds00.ru/7 | dopmupopanue OCHOB
f41837c DKOJIOTHYECKOMN KYJIbTYpPBI
COOTBETCTB el
2. | OcHoBHbIE K1acchl Heoprauuueckux | 11 1 1 bubmmoreka [IOK Yiom
i hitps:/m.eds00.ru/7 | corp o oiiony YPOBHIO
4 | coenunennii ps.//m. : IKOJIOTMYIECKOT0 MBIILTCHHUS
f41837c HUCIIOIb30BAHHE
Uroro no pazpeny 30 BOCIUTATCIBHBIX
P 30 - I BO3MOXXHOCTEH cozepKaHUs
azned 3.11epuoanueckuii 3axkon u Ilepuoanyeckasi cucreMa XMMHYECKHX y4eGHOTO MpeMeTa Yepe3
anemenToB JI. U. Menaeneesa. Ctpoenue aroM0B. XMMHYECKasl CBA3b. JIEMOHCTDALIIO JETAM
OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE PC€aAKIINHU MIPUMEPOB OTBETCTBEHHOTO,
3. | Ilepuonnueckuii 3aKoH u 7 bubnmoreka [JOK | TPaXIaHCKOro IOBCACHIA
1 | Ilepuoauyeckas cucrema https://m.edsoo.ru/7 | M «OcHoBHbIe mKoIbHbIE
XUMHUECKHX 3meMenToB JI. . f41837c Aeaan.
Mengeneera. CTpoeHue aToMa V4acTHe Bo BCEPOCCHIACKHX
3. | Xumuueckas cBs3p. OkuCIUTENBHO- | 8 1 bubmmoreka [IOK | akimsx, mocBsuéHHBIX
2 | BOCCTAaHOBHUTENbHBIC PEAKIINU https://m.edso0.ru/7 | 3Ha4MMBIM COOBITHAM B
f41837¢c Poccun, mupe
Uroro mo pazgeny 15 Bubnuoreka LIOK
https://m.edsoo.ru/7
f41837c
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PesepBHOE Bpems 3 1 bubnuoreka
HOK
https://m.edso0.ru
[7f41837¢c
OBHIEE KOJIMYECTBO YACOB I1O 68 5 5
ITPOT'PAMME
9 KJIACC
No | HawmMmeHoBaHUeE pa3/ieNoB U TeEM KonnuectBo yacos ONeKTpOoHHbIE
n/ | TporpamMMsl Beero | KP (undposere)
I P 00pa3oBaTebHbBIC ITporpaMma BOCITUTAHUS
pecypchl
Pasznen 1.BemecTBo U XUMHYECKHE PeaKIUH M «Ypounas
NMEeATECJIBbHOCTD)».
YcraHoBneHue
11 HOBTOPGHI/IG U yriyOneHue 5 1 bu6nuoreka LIOK JIOBEPHTETEHHX OTHOMICHHHA
3HAHWH OCHOBHBIX Pa3/IelioB https:/m.eds00.1u/ | yiexny —yaurenem u ero
Kypca 8 Kiacca 7412636 yUeHHKaMH,
1.2 OcHOBHBIE 3aKOHOMEPHOCTH 4 Butmuoreka LJOK | crocodcTByrommx
XUMHYECKUX PEaKIMi https://m.edsoo.ru/ | TO3HTHBHOMY  BOCHPHATHIO
7f41a636 yan_[I/IMI/ICH Tpe6OBaHI/II/I u
npocko y4uTes,
1.3 DNEKTPOIUTHYICCKAS 8 1 bubimnorexka LIOK | npupneuennio nx srumanus
nUcconuanig. XUMHYECKAE 1 https://m.eds00.ru/ | x obcysxmaemoit Ha ypoke
€aKIMH B pacTBOpaxX 7412636 nHbOpMaLUH
p p P p
Hroro no pasjeny 17 topmmpoarie
OTBCTCTBCHHOI'0O OTHOIICHUSA
K Y4YC€HHIO, T'OTOBHOCTH H
Paznen 2.HemeTaaJibl 1 MX COeTHHEHUSI CIIOCOOHOCTH OOYYAIOMIUXCS
K CaMOpPa3BUTHIO u
2.1 OO6mast xapaKTepUCTHKA 4 bubmmoreka IHOK Camo00pa3oBaHHIo Ha
. OCHOBC MOTHBALUN K
XuUMHdeckuXx diementoB VIIA- 1 https://m.edsoo.ru/
00Y4EHHIO U TTIO3HAHHIO
rpymmnsl. [amoreHs 7f41a636 (bopmupoBane
2.2 OO1as XxapakTepUCTHKA 6 bubnmoreka ITOK | kOMMyHHKaTHBHOMN
XUMHYECKUX 31eMeHToB VIA- https://m.eds00.ru/ | KOMIETEHTHOCTH B OOLICHNH
rpymmel. Cepa ¥ e€ coeIMHeHHS 7f41a636 U COTpYyAHHHECTBE €O
CBEpPCTHHUKaAMHU
2.3 OO1as XxapakTepUCTHKA 7
Hl p p Bu6muoreka IIOK | dopmuposarne OCHOB
XMMHYECKUX IEMEHTOB VA- 1 https://m.edsoo.ru/ | 2Xomormaeckoii _RymBTYpI
rpymmbl. A30T, ocdop u ux 7412636 COOTBETCTBYIOLICH
COCMHEHUS - COBPEMEHHOMY YPOBHIO
24 06]_[135[ XapaKTepHCTHKa 8 1 OKOJIOT'HYECKOIro MbIIIJICHUS
bubmoreka IIOK
XUMHYECKUX diieMeHToB IV A- ) 1 HMCIOMB30BAHNC
IPYIIIBL Y IIIepOM H KpeMHHii 1 2 https://m.edsoo.ru/ | socrmuraTensHbIx
PYHIIBL. p p 7f41a636 BO3MOXKHOCTEH! COEpIKaHHS
1X COCAMHCHUA y4eOHOro npeaMera gepes
Wroro no pazneny 25 JIEMOHCTPALHIO JETSM
MIPUMEPOB OTBETCTBEHHOTO,
Paznen 3.MeTajsibl M X COeIMHEHN S
TPaXkJAHCKOT'O MOBEJCHUS
3.1 OO0mme cBOMCTBA METAJIIOB 4 butmoreka LIOK | M «OcnoBHbIE
https://m.eds00.ru/ | mxoasnbie geaa».
7f41a636
o YuacTthe BO BCEpOCCUICKUX
3.2 Baxxuelime MeTabl U UX 16 1 bubmoreka IIOK DS
htt s//m edsoo ru/ AKIUAX, ITOCBAIICHHBIX
COCANHCHUA 2 ps. X . 3HAYMMBIM COOBITHSIM B
7f41a636

12



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro no pazaeny | 20 | Poccun,
Paznea 4. XuMus 1 oKpyxkamonias cpena
4.1 BemiectBa 1 MaTepuabl B 5KU3HU 3 bubmuoreka IIOK
YyeIoBeKa https://m.edsoo.ru/
7412636
Uroro no pazneny 3
Pe3epBHOE Bpems 3 1 bubnuoreka I[JOK
https://m.edsoo.ru/
7412636
OBHIEE KOJIMYECTBO YACOB I1O 68 5 7
I[TPOI'PAMME

Brimucka BepHa 29.08.2023r.

JIHpeKTOp WKOMBL: | /%) e

7 E.M. JlenymkHHa
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