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MynunmnanbHoe 610keTHOe 0611e0bpasoBaTebHOe yUpekIeHne
Bemxkaimckuit auuein umenu B.I1.3unoBseBa npu Ynl'TVY

PACCMOTPEHO COTI'JTACOBAHO VTBEP)KI_IAIO

Ha 3aceganuy [IIMO yuuresneit 3amectuTenb aupekropa no Y BP
€CTeCTBEHHO-HayuyHOro LMKJIa
PykoBogurens [IIMO ﬁ;/HeMOBa JL.IO./

Mpotoko Ne 1 J <Mooy /Bopounosa 3.J1./
ot «29» aBrycra 2024 r. {/«30» abrycra 2024 r.

Pa6ouas mporpamma

HaumenoBanue yuye6Horo npeamera (kypca) _Xumus

Knacc 9Ab.B

VYpoBeHb 06111ero 06pa3oBaHuss OCHOBHas IIKOJIA

Yuurenr UntHeBa Mapuna ["'eHHagbeBHa

Cpok peanusaumy nporpammbl, yuebusiit rog_ 2024-2025 yye6GHblii roj
KonyuuecTBo 4acoB 1o yye6HOMYy 1mJiaHy 66 4YacoB B roj; B Hesle/lio 2 yaca
Pabouasi nporpamma COCTaBJieHa Ha OCHOBe:

1.

4.

depepaabHOrO rocyapcTBeHHOro 06pa3oBaTeILHOrO CTaHAAPTa OCHOBHOrO 061ero obpasoBaHmsi, yTBep>KAEHHOr0 NPUKasoM
MunucrepcTBa o6pasoBanust u Hayku Poceuiickon ®epepaumn ot «17» pexabps 2010 r N*1897;

OCHOBHO}1 06pa3oBaTeILHOI MPOrpaMMbl OCHOBHOTO 0611ero o6pasosatns MBOY Bewikaitmckoro smuest umenn b.I1.3unoBbeBa
npu Yal'TV, yrBepskaénnoit npukasom ot 30.08.2024 N2 296;

depepanbHOii  paboueii MporpaMMbl  OCHOBHOrO obujero ob6pasoBanms. Xwumus. basoBbit ypoBeHb (A1 8-9 kuaccos
obpasoBaTesibHbIX opraHusaumit), M., 2023

Pa6oueit mporpammbl. Xumusi. [Tpeamernas amuus yuebumkos O.C. 'abpuensna, A.B. Kynuosoit , 8-9 knaccbl. - M.: [lpoda, 2015.
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1. Ilnanupyembie pe3y/IbTaTbI OCBOEHUSI YUEOHOT O MpeaMeTa
JIMuHOCTHBIE, MeTallpeAMeTHbIe, IPeAMeTHbIE Pe3y/IbTaThl 0CBOEHMS

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHUS IMPOrPaMMbl OCHOBHOI'O OOINEro OOpa30BaHMS JOCTHUTAIOTCS B XOJ¢ OOYYCHHS XHMHH B CIUHCTBE Y4YCOHOW U
BOCIIUTATEILHON JEITEIbHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMHA POCCHHCKUMH COILMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBECHHBIMHU [IEHHOCTSIMH, TIPUHSTHIMH
B OOIIECTBE MPaBUIIAMH U HOPMaMH TIOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COIUATH3AIINH 00YJIAFOIIIHXCS.

HI/I‘IHOCTHI)Ie peByJH)TaTBI OTpa)KaIOT TOTOBHOCTH 06yqa101u1/1xcs[ py'KOBOI[CTBOBaTI)Cﬂ CI/ICTCMOI71 ITIO3UTUBHBIX IICHHOCTHBIX 0pI/I€HTaIII/If/'I nu pach/IpeHI/Ie
OIIBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) mnaTpuoTHYECKOro BOCIUTAHMS:

[IEHHOCTHOT'O OTHOIICHHUSI K OTCUECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY ¥ HAYYHOMY HACIIEIHIO, TOHUMAaHUs 3HAYCHUS] XUMUYECKON HAYKU B KH3HH
COBPEMEHHOr0 OO0IIEeCTBA, CIIOCOOHOCTH BJIAJETh JTOCTOBEPHOH MH(MOPMALHMEH O MEPEIOBBIX JOCTHIKCHUSX W OTKPBITHSAX MHPOBOM M OTCUYECTBEHHOW XUMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABJICHHS O COLIMATIBHBIX HOPMaX U MPaBHJIaX MEXKIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOH, Y4eOHOWCCIIE0BATEIBCKOM, TBOPYECKOWM W APYTUX BHJAX JEATEIHLHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOH JEATEIHHOCTH TIPH
BBIITOJIHCHUN y‘-Ie6HI)IX, IIO3HABAaTCJIIbHBIX 3a/la4, BBIITOJIHEHUN XHUMHUYCCKHUX BKCHepI/IMCHTOB, CO3JaHNNn y‘I€6HBIX HpOGKTOB, CTpeMJ'ICHI/Iﬂ K B3aUMOIIOHUMAaHUKO
1 B3aNMOIIOMOIIIHU B Hpouecce 3TOI\/'I yqe6H0171 JACATCIIbHOCTH, TOTOBHOCTH OILICHUBAThH CBOE IIOBCACHUC U HOCTYHKI/I CBOUX TOBapI/IHIGI\/'I C IMMO3nLnn HpaBCTBCHHBIX
Y IIPAaBOBBIX HOPM C YYETOM OCO3HAHMSI MOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOr0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE U XUMUYECKON PEaKI[UU, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABIISIOIINE
OCHOBY JUIsl IOHUMAaHUS CYIIHOCTH HAYYHOW KapTHUHBI MUPA, IPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aMMOCBS3SIX YEIOBEKA C
MIPUPOIHON Cpefoi, O POJIM XUMUH B TIO3HAHUU YTHX 3aKOHOMEPHOCTEI;

IIO3HAaBaTCIbHBIC MOTHBEI, HaHpaBHeHHLIe Ha HOJ'Iy‘IeHI/Ie HOBBIX 3HaHI/II\/'I 110 XUMHUU, H606XOHI/IMBIC JJIA O6T)$ICHCHI/I$I Ha6J'II-O)IaeMI)IX HpOHeCCOB 158
SIBJIGHUHM, TO3HABaTEIbHOW, MHPOPMAIIMOHHON W YHUTATENbCKOW KYJIbTYpbl, B TOM YHCI€ HaBBIKOB CaMOCTOSITEJIbHOM paboThl ¢ Y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JTUTEPATYPOH, JOCTYIMHBIMH TEXHUUECKHUMH CPEICTBAMH MH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYECHHIO W TO3HAHUWIO, JIFOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHUIO, MPOCKTHOM W HCCIEI0BATEIHCKOU
NeSTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHS 00yUYEHHS B JalbHEHIIEM;

4) popMHUpPOBaHUSI KYJILTYPbI 310POBbSI:



OCO3HaHHE IEHHOCTH JXM3HM, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO, YCTAHOBKH Ha 3J0POBBI 00pa3 »KM3HM, OCO3HAHHME IOCIEIACTBHHN H
HETIPUATHE BPEIAHBIX MPUBBIYEK (YHOTPEOJICHUS alKOroiis, HApKOTUKOB, KypEeHHs), HEOOXOAUMOCTH COOJIOIEHHS TpaBHiI O€30MacHOCTH MpPU OOpaIeHUH C
XMMHYECKIMH BEIIECTBAMHU B OBITY M peabHOM )KU3HU;

5) Tpy10BOro BOCIIMTAHUS

MHTEPEC K MPAKTHYECKOMY U3YUYEHHUIO podeccuil M Tpya pa3inyHoOro pojia, yBaXXEHUE K TPYY U pe3ylbTaTaM TPYAOBOW NESTEIHHOCTH, B TOM YUCIIE HA
OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUN MO0 XMMHUH, OCO3HAHHBIN BHIOOP WHAMBUIYAIBHON TPAEKTOPUH MPOJOLKEHUS 00pa30oBaHUs C Y4ETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEImHOW NMpodecCHOHAIBHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX
YMEHUH, TOTOBHOCTH aJJalITUPOBATHCS B PO(PECCUOHATIBHOMN Cpejie;

6) IK0JIOTHYECKOT0 BOCTIHTAHUSA:

9KOJIOTMYECKH IIeJIecO00pa3sHOe OTHOIICHHE K MPUPO/IE KaK UCTOUYHHKY )KM3HU Ha 3eMJjie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAHUE IIEHHOCTH 3/I0 POBOTO U
Oe3omacHOro oOpasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (M3UYECKOMY M NCHXMYECKOMY 3[J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOJICHUS
npaBuJl 0€3011aCHOTO MOBEACHUS ITPH PadOTE C BEIIECTBAMH, A TAKXKE B CUTYaIHSIX, YTPOXKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH TMPHUMEHATh 3HAHUS, IMOJIydaeMble NMPH W3YYEHHH XHMHUH, U PEIICHUsS 3a/ad, CBSI3aHHBIX C OKPYXKAIOUIEH MPHUPOTHON Cpenou, ams
MIOBBIIICHUSI YPOBHS 3KOJIOTHUECKOW KYJIBTYpPHI, OCO3HAHMS TI00ATBHOTO XapaKTepa SKOJIOTHYECKHX MPOOJieM M MyTel WX PEUIeHUs MOCPEACTBOM METOJIOB
XHMUH, KOJIOTUYECKOTO MBIIIJICHHS, YMEHHS PyKOBOJICTBOBATHCS M B TIO3HABATEIbHOM, KOMMYHHKATUBHOM U COIUAIEHON TIPAKTHKE.

METAINIPEIAMETHBIE PE3YJIbTATHI

B cocrtaBe MeranmpeaMETHBIX pe3yiIbTaTOB BBIICNIAIOT 3HAUMMBbIE IS (OPMHPOBAHUS MHUPOBO33PEHUs OOIIEHAY4HbIe MOHATHS (3aKOH, TEOpHs, MPHHLHI,
TUnoTesa, GaxT, cucreMa, Ipolecc, SKCIEPUMEHT U APYTroe.), KOTOPbIe MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeaIMeTax M MO3BOJISIOT Ha OCHOBE
3HaHUH U3 3TUX NpPeAMETOB (POPMHUPOBATh MPEICTABICHHUE O LEIOCTHON HaydHOH KapTHMHE MMpa, M YHUBEpcalbHble yuyeOHble JeficTBUA (T03HaBaTeIbHbIE,
KOMMYHHMKATHUBHBIE, PETYISTUBHBIE), KOTOpbIE 00ecneunBaoT GOpMHUpPOBaAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYILECTBICHHUIO Y4eOHOM
NeSITeIbHOCTH.

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AelCTBUS

ba3oBble JJornueckue AeMcTBHUA:

YMEHUS UCHOJIB30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHUH 3HAHUM: PACKPBIBATH CMBICI XUMUYECKUX MOHATHH (BBIACNIATh UX XapaKTepHbIE
MPU3HAKU, YCTAaHABIMBATH B3AaUMOCBS3b C IPYTUMU TOHATUSMH ), HCIIOJIH30BATh MOHATHS 7151 OOBSICHEHHSI OTACTBHBIX (PaKTOB U SIBIICHUH, BRIOMPATh OCHOBAHUS
Y KPUTEPUU JJIs KIACCU(PUKALMN XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIUii, yCTaHABIMBATH IPUIHMHHO-CIICICTBEHHBIC CBS3U MKy 00bEKTaAMH U3yICHHSI,
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTHBHBIC, IEyKTHBHBIC, IO AHAJIIOTHUH), IeJIaTh BHIBOIBI M 3aKITIOUCHHUS,



YMEHHE TIPUMEHSTh B MPOIECCce MO3HAHUS MOHATHS (MIPEIMETHBIC U METAIlPEIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH, UCIIONb3YeMbIE B XHUMUH,
peoOpa3oBhIBaTh MIMPOKO MPUMEHSEMbIC B XMMUU MOJICIbHBIC MPEICTABICHUS — XMMHYCCKHA 3HAK (CUMBOJI JIEMEHTA), XUMHUYecKast (hopMysia U ypaBHEHUE
XUMHAYECKOH pPEaKIMU — MpH PEIICHUH Yy4eOHO-ITO3HABATEIBHBIX 3a/la4, C YYE€TOM O3THUX MOJCIBHBIX TIPEICTABICHUN BBISBIATH W XapaKTEpU30BaTh
CYIICCTBEHHBIC MPH3HAKK H3Yy4aeMbIX OOBEKTOB — XHMMHUYECKHX BEHIECTB M XHMHUYECCKHX PEaKIMi, BBIABISATH OOIIME 3aKOHOMEPHOCTH, MPUYHHHO-
CJICACTBCHHBIC CBA3HU U IIPOTUBOPCUUA B U3YyHACMBIX MPOLECCCAX U SABJICHUAX.

Ba3oBble ncciienoBaTe/bCKue IeCTBUS:

YMCHHUC HCIOJIB30BATH IMOCTABJICHHBLIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA IMO3HAHUSA, 4 TAKKEC B KAaUCCTBC OCHOBBI JJIA (bOpMI/IpOBaHI/ISI THUIIOTE3bI II0
MPOBEPKE NPABUJIBHOCTH BBICKA3bIBAEMBIX CYXKICHHUI;

NPUOOPETEHUE OIBITa IO IUIAHUPOBAHHIO, OPraHW3allMd W TPOBEJCHHUI0 YYCHHYECKHX SKCICPUMEHTOB, YMEHHE HAOII0aTh 3a XOJOM IpoIecca,
CaMOCTOSITEIILHO TIPOTHO3UPOBATh €ro pe3yiabTar, (OPMYIUPOBaTh 0OOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIICAOBAHUS, COCTABIAThH
oTYET O MPOCTIaHHOH paboTe.

PabGora ¢ undopmanmeii:

yMEHHUE BBIOMpaTh, aHAJTU3UPOBATH U MHTEPIIPETUPOBATH MHPOPMALIMIO PA3THUYHBIX BUOB U (OPM MPEACTABICHUS, ITOTYYAEMYIO U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONyJIIpHAs JINTEpaTypa XUMHUYECKOIO COJEp)KaHMsl, CIIpaBOYHbIE MOCoOus, pecypchl MHTepHeTa), KpUTHUECKHU OLIEHMBATh NPOTUBOPEUMBYIO U
HEJOCTOBEPHYIO HH(POPMAITHUIO;

YMCHHUC MMPUMCHATH PA3JIMYHBIC METOAbLI U 3alIPOCHI IIPHU IMOUCKE U OT60pC HHq)OpMaHHH 1 COOTBCTCTBYIOIIUX HAHHBIX, HGO6XO}II/IMBIX JJ1s1 BBIIIOJIHCHU S
y“Ie6HBIX U IIO3HABATCJIBHBIX 3a1a4 OHpe}leHéHHOFO THUIIA, HpI/IO6pCTCHI/Ie OIIBITA B 00JIaCTH UCIIOJIB30BaAHUSI I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHBIX TeXHOJ’IOFHfI,
OBJIQJICHUE KYJIbTYPOH AaKTHBHOTO HCIOJBb30BAHUS PA3JIMYHBIX TOUCKOBBIX CHUCTEM, CaMOCTOSITEILHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpPEICTaBICH s
MHGOPMAIIMY ¥ WUTIOCTPUPOBATH PEIlaeMble 3a/1a4K HECJIOKHBIMU CXEMaMH, JUarpaMMaMu, IpYyruMu hopMamMu rpaduKi ¥ UX KOMOUHAIMSIMH;

YMEHHUE HCIOJb30BaTh W AHAJIM3UPOBATh B TpOIlECCe YYEOHOW M MCCIEOBATENbCKON JEATEIIbHOCTH HH(OPMAIMIO O BIIMSHUU TMPOMBINUICHHOCTH,
CEIILCKOTO X03sICTBA M TPAHCIIOPTA HA COCTOSIHHE OKPY KAIOIIeH PUPOIHOMN CPEIbI.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

YMEHHUsI 33J1aBaTh BOIIPOCHI (B X0Jie [uanora u (Win) JUCKYCCUM) MO CYIIECTBY 00CYKIaeMoi TeMbl, (POPMYIHPOBATH CBOM MPEIIOKEHUS OTHOCUTENBHO
BBITIOJTHEHUS MTPEJIOKEHHOH 3a7auu;

YMEHHUS NIPEACTABIIATh MOJyUYEHHBIE PE3YJIBTAThl I03HABATEIBHON JEATENBHOCTH B YCTHBIX M NMMCbMEHHBIX TEKCTaX; J€JaTh IPE3EHTALUI0 PE3YIbTaTOB
BBINOJIHEHHUS] XUMHUYECKOT0 IKCIIEpUMEHTA (J1a00paTOPHOTo OMbITa, Ja00paTOPHOI pabOTHI 110 HCCIIEJOBAHUIO CBOMCTB BEIIECTB, y4EOHOTO NMPOEKTA);

YMEHUS y4eOHOT0 COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEILHOM M MCCIIE0BATENbCKOM ACATENBHOCTH MIPU PEIICHUH BO3HU KAIOIINUX
npobJeM Ha OCHOBE ydéTa OOIIMX WHTEPECOB M COTJIACOBAaHUS MO3ULUH (00CYXAEHUS, OOMEH MHEHHMSIMHU, «MO3TOBBIC IITYPMbI», KOOPIUHAIIUS COBMECTHBIX
JEHUCTBUIM, OTIpeIeTIeHNEe KPUTEPHUEB T10 OIEHKE Ka4yeCTBa BBITIOJIHEHHOW PabOThI M IpyTHUe).



PeryasiTuBHble yHUBepPcaJbHble yUeOHbIE 1eliCTBHSL:

YMEHHUE CaMOCTOSATENILHO ONPEEIIATh LEeNU AeATeNbHOCTH, INIAHUPOBATh, OCYILECTBIIATh, KOHTPOJIMPOBATH U IIPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO
JesITeNbHOCTb, BIOMpaTh Haubosee 3(h(hekTuBHBIE CIOCOOB! pelIeHNsT Y4eOHBIX U II03HABATENIbHBIX 3a/1a4, CAMOCTOSTEIIbHO COCTABIATh UM KOPPEKTHUPOBAThH
NPEUIOKEHHBI aNTOPUTM JCMCTBUI NPH BBIMOJIHEHUH 33JaHUN C y4ETOM IIOJIyUYEHHUS HOBBIX 3HAaHUH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMAX,
OLICHMBATh COOTBETCTBUE IIOJIY4EHHOTI'O pe3yJsIbTaTa 3asBJICHHON L€, YMEHHE HCII0Ib30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEJIaracMble B YCIIOBUM 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3ysibTaTOB 10 OCBOCHHMIO 0053aTENIbHOTO COAEPKaHMs, YCTAaHOBJIEHHOIO JaHHOH ¢enepanbHON paboyell mporpaMMoN, BBIIEISIOT:
OCBOCHHBIE 0OYYaIOUIMMHCS HAyYHBIE 3HAHHSI, YMEHUS U CHOCOOBI NEHCTBUH, criennpuieckue il IpeIMETHOW 00acTu «XUMUsS», BUIBI ACATEIBHOCTH IO
MOJTyYSHHIO HOBOTO 3HAHHMS, €T0 HHTEPIIPETAINH, IPE0OPa30BaHUIO M IPUMEHEHHIO B PA3JINYHBIX yUEOHBIX U HOBBIX CUTYaIIHsX.

K koHIy 00y4enus B 9 kiiacce npeamMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JAOJKHBI OTPakaTh CPOPMUPOBAHHOCTh Y OO YyUaAOLIUXCSl YMEHUI:

* PACKpPBIBATh CMBICII OCHOBHBIX XMMHUYECKHUX IMOHATHUN: XUMHUYECKHM DJIEMEHT, aTOM, MOJIEKYJA, MOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE
BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCIICHHS, XUMUYECKasi peakiis, XUMUYecKasl CBsI3b, TEIIOBOM 3((eKT peakiuu, MOJb,
MOJISIPHBIH 00BEM, PACTBOP, MEKTPOIUTHI, HEAJIEKTPOIUTHI, JICKTPOIUTHUECKAsT TUCCOLUAIINS, PEAKIIM! HOHHOTO 0OMEeHa, KaTalnu3aTrop, XUMHUECKOe
paBHOBecHe, OOpaTuMble M HeoOpaTHMble peaklUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, OKHUCIUTENb, BOCCTAHOBHUTEIb, OKHUCIEHHE H
BOCCTAHOBJICHHE, AJJIOTPONHUsI, aM(OTEpHOCTb, XUMHUYECKasi CBS3b (KOBaJEHTHAas, MOHHAs, METAJUINYECKas), KpUCTAIIIMYecKas pemérka, KOppo3us
METaJUIOB, CIIJIABbl, CKOPOCTh XMMUYECKOHN pEeaKLuH, IpeieapHo nonycrumas konuenrpanus [1/IK Bemectsa;

e  WJUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX ITOHATUN U IPUMEHSATH 3TH NOHATHS IIPU ONMCAHUM BELIECTB U UX NIPEBPAILCHU;

e HCHOJb30BATh XUMUYECKYIO CUMBOJIUKY JUISI COCTABJICHUs ()OPMYIT BELIECTB U YPABHEHUH XUMHUECKUX PEAKILINH;

e ONpEIENATh BAJICHTHOCTb M CTENEHb OKUCICHUS XUMHUYECKMX DJIEMEHTOB B COCAMHEHUSAX Pa3IU4YHOIO COCTaBa, IIPUHAIUICKHOCTH BEIIECTB K
OTpeIeIEHHOMY KJIACCY COeIMHEHMI 10 (opMynaM, BUJ XUMUYECKOM CBsI3U (KOBAJCHTHAs, MOHHAs, METAIIIMUECKAs) B HEOPTaHMUECKUX COCTMHEHHUSX,
3apsil MOHa MO XUMHUYECKOW QopMmyne, XapakTep Cpeabl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHUH, THI KPUCTAIIMYECKOW peméTKH
KOHKPETHOI'O BEIIECTBA;

e packpsiBaTh cMbicn I[lepuoguueckoro 3akona [I. M. MenzaeneeBa u AEMOHCTPUPOBATh €r0 NMOHUMAaHHE: OMUCHIBATH U XapaKTEPU30BaTh TaOIUUHYIO
¢dopmy Ilepuonnyeckoil cucTeMbl XMMHYECKHMX DJIEMEHTOB: pa3inyaTh MOHATHUS «rjaBHas moarpymma (A-rpynma)» U «mnobounas noarpynna (b-
IpyIIa)», Majable U OONbIINE MEPHOIbl, COOTHOCUTh 0003HAYEHUS, KOTOPbIE UMEIOTCSA B MEPUOAMUYECKON TaOJMIle, C YACIOBBIMU XapaKTEepUCTHUKAMU
CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sAApa, 00Iee YUCII0 MEKTPOHOB U PACHPEAEICHUE UX IO AJIEKTPOHHBIM CIIOSIM), OOBICHATH



00I11e 3aKOHOMEPHOCTH B U3MEHEHUHW CBOMCTB AJIEMEHTOB M MX COSAMHEHUH B MPeeiiax MajbIX IEPHOJIOB U TJIABHBIX MOATPYIII ¢ YIETOM CTPOEHUS UX
aTOMOB;

KJIacCU(PUIIUPOBATh XMMHYECKHE DJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA, XMMHYECKHE peakmuu (10 YUCIY U COCTaBY YYAaCTBYIOIIUX B PpEaKIUU
BEILIECTB, 10 TETUIOBOMY 3P (HEKTy, IO H3MEHECHHIO CTENIEHEH OKHCICHUS XUMUYECKUX JJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U crienu(UIecKue XMMHUIECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPIKAAs ONMMCAHUE TIPUMEpPaMU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUW COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS DIICKTPOJIUTHUCCKON TUCCOMMALIMN KUCIIOT, IIETOUEH U COJIeH, TIOJHBIC H COKpaIIEHHBIE YPAaBHEHUS peaKluii HOHHOTO 0OMeHa,
YpPaBHEHUS PEaKU Ui, MOATBEPKIAIOIINX CYILIECTBOBAHUE TEHETUYECKOM CBSI3U MEXKY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN TOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;
IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI, BO3MOXKHOCTHU MTPOTEKAHUSI XUMUYECKUX MTPEBPAICHUI B PA3JIMYHbBIX YCIOBUSIX;
BBIUUCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MACCOBYIO OJI0 XMMHYECKOrO 3JIEMEHTa Mo (opMmyse COeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUYECKOUN peaKIInu;

COOIOATh MpaBWia IOJH30BAHUS XUMHUYECKOW TOCYI0M W JIa0OpaToOpHBIM O0OpYAOBaHHWEM, a TaKXKe MpaBuUia OOpAlIEHUS C BEIICCTBAMH B
COOTBETCTBUH C HHCTPYKIIUSMH I10 BHITIOJTHCHHIO JTA0OPATOPHBIX XUMHUYECKHUX OIBITOB IO TIOTYICHHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO rasa);

MPOBOJIUTH PEAKIIUU, TOITBEPKIAAIONINE KAYECTBEHHBIH COCTAB PA3IUYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IMYTEM XJIOPUJ-, OPOMUI-, WOAMI-,
kapOoHaT-, pocdart-, CHIIMKAT-, Cyab}aT-, THAPOKCUI-HOHBI, KATHOHBI AMMOHHMS U MOHBI H3YUYEHHBIX METAJNIOB, MPUCYTCTBYIOIINE B BOJIHBIX PacTBOpPAx
HEOPraHUYECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIE OINEPAIH MBICTUTENBHOMN JesITeNbHOCTH — aHAIN3 U CUHTE3, CpaBHEHUE, 00001IeHne, CHCTEMATU3AIINIO, BBISIBJICHHE TPUYUHHO-
CIIEJICTBEHHBIX CBSI3€H — JIJIsl U3yYEHUS CBOWMCTB BEUIECTB U XUMUYECKHUX PEaKIIMii, eCTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAOII0ICHHEe, U3MEPEHHE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICTICHHBIN).



Tpe6oBaHMS K YPOBHIO IIOATOTOBKM YUALIMXCSI

BBINyCKHUK HAYYUTCS:

* OMMCBHIBATh CBOMCTBA TBEPABIX, KUIKUX, Fa3000pa3HbIX BEIECTB, BbIIEJISS UX CYIeCTBeHHbIE MPU3HAKH;

* XapaKTepn30BaTh BEIIECTBA 110 COCTaBYy, CTPOEHMIO 1 CBOVICTBAM, YCTaHABIMBATh MPUUMHHO-C/IEICTBEHHbIE CBSI3M MEKAY JaHHBIMM XapaKTePUCTUKAMMU
BEIIeCTBa;

* PACKpbIBATb CMbIC/I OCHOBHBIX XMMMUUYECKUX ITOHATUN «aTOM», «MOJIEKYJIa», «XMMUUECKMIA 3JIeMEHT», «IIPOCTOE BELeCTBO», «CI0KHOE BEeleCTBOY,

«BAJIEHTHOCTb», MICIIOJIb3Ysl 3HAKOBYIO CUCTEMY XVMUMU;

* 1300paskaTh COCTAB IMPOCTEMIINMX BEIIEeCTB C MOMOIIBIO XUMUYECKUX (POPMYJI U CYITHOCTb XMMMUYECKUX PeaKLyil C TOMOILIbI0 XMMUUECKMUX YPaBHEHMI],

* BBIYMC/ISITh OTHOCUTEJIbHYIO MOJIEKYJ/IIPHYIO ¥ MOJISPHYIO MacChl BEIIIeCTB, a TaKyKe MaCCOBYIO JOJIIO0 XMMUYECKOI'O 3/IEMEeHTa B COeIVMHEHMSIX IJIS1 OLIeHKU

UX MPAKTUYECKOV 3HAaUMMOCTH;

* CPaBHMBATD 10 COCTAaBY OKCUIbI, OCHOBAHMsI, KUCJIOTbI, COJIN;

* KJIaCCUGULIMPOBATh OKCUIBI ¥ OCHOBAHMS IO CBOMCTBAM, KICJIOThI U COJIM IO COCTaBY;

* TI0JIb30BAThCS JTAOOPATOPHBIM OOOPYIOBAHNEM U XMMUYECKOM MTOCYA0I;

* IIPOBOINUTH HECJIOXKHbIE XMMUUECKIE OMBIThI 1 HABJIIOAEHNMs 33 M3MEHEeHUSIMI CBOMCTB BEIeCTB

B IIpoliecce ux IpeBpalleHnit; cob/ogaTh IpaBuIa TeXHUKY 6e30acHOCTY TPy IPOBeIeHUN

HabJII0JIeHNIA U OMbITOB;

* pasIMuaTh IKCIEPUMEHTAIbHO KUCJIOThI U IIEJIOUN, ITOJIb3YSICh MHAMKATOPaMIi; OCO3HABaTh

HEeOOXOIMMOCTh COOMIOAeHMsI Mep 6e30IaCHOCTHM Py OGpaIleHN C KUCIOTaMM U 1IeJI0YaMMu.

* PaCKpbIBaTh CMBICJI epuoanveckoro 3akoHa /. V. Menpeneesa;

* OMMCHIBATh ¥ XapaKTePM30BaTh TAOIMUHYIO GOPMY ITEPUOANUYECKON CUCTEMbI XUMUUYECKNUX 3JIEMEHTOB;

* XapaKTepM30BaTh COCTAB aTOMHBIX S/IEP U pacIIpeie/ieHI e YiciIa 3JIEKTPOHOB 110 3JIEKTPOHHBIM CJI0SIM aTOMOB XMMMWYECKMX 3JIEMEHTOB MaJjIbIX ITE€PUOIOB

MIePUOLMUECKON CUCTEMBI, a TAKKe KaJIus U KaJIbLVs;

e pa3MuaTh BUIbI XMMUYECKOI CBSI3M: MOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HEIOJIIPHYIO M METaUIMUeCKYIo;

* 300paskaTh 3JIEKTPOHHO-MOHHBIE (POPMYJIbI BEIeCTB, 06pa30BaHHBIX XMMUUYECKMMM CBSI3SIMM Pa3sHOTO BU/IA;

* BBISIBJISITh 3aBMCUMOCTb CBOJCTB BEILeCTB OT CTPOEHMS X KPUCTAIMUECKUX PEIIETOK: MOHHbIX, aTOMHBIX, MOJIEKYJ/ISIPHBIX, METAJ/INUECKIUX;

* XapaKTepM30BaTh XMMMUUECKIE 3JIEMEHThI ¥ X COeIMHEHMsI Ha OCHOBE II0JIOKEHMS 3JIEMEHTOB B II€PUOAMYECKON CUCTEME U OCOOEHHOCTEN CTPOEHMS UX

aTOMOB;

* XapaKTepM30BaTh HAYUYHOE 1 MIPOBO33pEHUYECKOe 3HaUeHMe MePMUOAMUECKOro 3aKOHA U MePUOINUECKOM CUCTEMbl XMMUYECKMUX 3JIEMEHTOB

. Y. MenpgeneeBa;

* OOBSICHATh CYTh XMMUUYECKMX ITPOLIECCOB U UX MPUHIUINAIBHOE OT/INYME OT (PU3NUYECKUX;



* Ha3bIBATh MPU3HAKY U YCJIOBUS MTPOTEKAHMST XUMUYECKUX PEaKIIVIIA;

* YCTaHaABJIMBATh MIPUHAIJIESKHOCTh XMMMUYECKOM PeaklUy K ONpeAeIEHHOMY TUITY 110 OJHOMY M3 KJIaCCU(GUKALMOHHBIX MPU3HAKOB: 1) MO YMCITY U COCTaBY
MICXOIHBIX BEIECTB U MPOAYKTOB peakiluy (peakiuy COeIMHEeHMs, pa3IosKeHMsl, 3aMelleHus ¥ o6MeHa); 2) 1O BbIIeJeHNIO MU MTOTJIOLIEHNIO TEeIIOTHI
(peakuyy 3K30TEePMMUYECKIE Y SHIOTEPMUUYECKNE); 3) MO0 U3MEHEHMIO CTeIleHel OKMCIeHNSI XMMUUYECKUX 3JIEMEHTOB (peakiyy OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE); 4) IO 06paTUMOCTH ITpoiiecca (peakuyuy o6paTuMble ¥ HEOOPATUMBIE);

* COCTABJISITb YPABHEHMS 3JIEKTPOJIMTUIECKONM OMCCOLMAIIY KUCIIOT, 1IeJI0Uel, COJIeit; TIOTHbIE ¥ COKpAIlEHHbIE MOHHbIE YPAaBHEHMST peakinii 0OMeHa;
ypaBHEHMST OKUCIUTETbHO-BOCCTAHOBUTEIbHBIX PEAKIINIA;

* IIPOTHO3MPOBATD MPOAYKTHI XMMUUECKUX Peakinii o GpopmysiaM/Ha3BaHMSIM MCXOTHBIX BEIECTB; OMPeIesiITh MCXOIHbIe BeIeCTBa 10
dbopMynamM/Ha3BaHMSIM IIPOIYKTOB PeaKLiy;

* COCTaBJISATh YPaBHEHMsI peaKLyii, COOTBETCTBYIOLIMX TIOC/TeN0BATEIbHOCTH («IIETIIOUKe» ) IIPeBpallieHMnii HeOPraHMUeCKUX BeIleCTB Pas/IMUHbIX K/I1aCCOB;
* BBISIBJISATH B IIPOIIECCE SKCIIEPUMEHTA MPU3HAKY, CBUIETEIbCTBYIOIIME O MTPOTEKAHUM XMMUUECKOM PeaKkLyu;

* IIPUTOTOBJISITH PACTBOPBI C OINpeIe/IEHHOV MaCcCOBON J0JIel PAaCTBOPEHHOI'O BEIIECTBa;

* OIIpeIe/IATh XapaKTep Cpelbl BOMHBIX PACTBOPOB KMUCJIOT U 1LIeJIOUEi IO M3MEHEHMIO OKPACKY MHIMKATOPOB;

* IPOBOJUTH KaueCTBEHHbIE peaKiIuy, MOATBEPIKAAIOIIE HaIMulMe B BOJHbIX PaCTBOPAX BEIeCTB OTAeJbHbIX MOHOB

* OMIPeNeJIITh MIPUHAJIEKHOCTb HEOPTaHMUECKMX BEIeCTB K OHOMY U3 M3yYeHHbIX KJIaCCOB/TPYIIT: METaJ/UIbl M HEMETaJUIbl, OKCU]IbI, OCHOBaHMSI,
KUCJIOTBI, COJIN;

* COCTaBJISITb (GOPMYJIbI BEIIIECTB I10 X HA3BAHMSIM;

* OIIpeIeJiATh BaJIEHTHOCTb M CTeIIeHb OKMCJIEHMS 3JIEMEHTOB B BeIleCTBaX;

* COCTaBJISITh (POPMYJIbI HEOPTaHMUYECKUX COeIMHEHMI 10 BAJIEHTHOCTSIM U CTEIIeHSIM OKMCJIEHMS 3JIEMEHTOB, a TaKyKe 3apsiiaM MOHOB, YKa3aHHbIM B
TabJIMIle paCTBOPUMOCTY KUCJIOT, OCHOBAHMI U COJIENA;

* OOBSICHATb 3aKOHOMEPHOCTY U3MEHEHMST GU3NYECKUX Y XMMMUUECKUX CBOVICTB IMPOCTHIX BEIECTB (META/UIOB ¥ HEMETAJIJIOB) M MX BBICIINX OKCUJIOB,
06pa3oBaHHbIX 3JIEMEHTaMy BTOPOI'O U TPEThero IepuoioB;

* Ha3bIBaTh OOILMiEe XMMUUYECKIe€ CBOVCTBA, XapaKTepPHbIe IJIsl TPYII OKCUIOB: KMCIOTHBIX, OCHOBHBIX;

* Ha3bIBATh OOIIIME XMMUUECKNEe CBOVCTBA, XapaKTepHbIe /i1 KayKI0ro 13 KJIaCCOB HeOpraHMUYeCKuX BeleCcTB: KMC/IOT, OCHOBAHMI, COJIeli;

* IIPUBOAUTD IIPUMEPbI peaKiyii, MOATBEePs;KIAIOIINX XUMUUECK)e CBOMCTBA HeOPraHMYeCKUX BeIleCTB: OKCUIOB, KICJIOT, OCHOBAHMI U COJIeli;

* OIIpeIeJIATh BEIeCTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTE/Ib B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMSIX;

* COCTaBJISITb OKUCJIUTEIbHO-BOCCTAaHOBUTEJIbHBIN OasaHC (IJ1s1 M3YYeHHBIX peakiinii) 1Mo MpeIosKeHHbIM CXeMaM peakIinii;

* IIPOBOJIUTD JIAOOPATOPHBIE OIBITHI, IOATBEPKAAIOIINE XUMUUECKME CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHNMYECKUX BEIECTB;

BbINYCKHUK MOJTYYUT BO3MOXXHOCTD HAYUMTHCS:
* TPAaMOTHO 0OPAIATHCS C BELECTBAMM B TIOBCETHEBHOM SKU3HU;



* OCO3HaBaTh HEOOXOAMMOCTDb COOJIIOIEHMSI TIPABIJT IKOJIOTMUECKY 6e30MMacHOrO MOBeJeHMs B OKPYsKaIOILIei IPUPOTHON CPefe;

* TIOHMMAaTh CMbICJT ¥ HEOOXOIMMOCTDb COOJTIOIeHMSI TIPEIITVCAaHNIA, TPEAJIaraeMbIX B MHCTPYKLMSIX IO MCIIOJIb30BAHMIO JIEKAPCTB, CPECTB OBITOBOM XUMUM
I IID.;

* JICTIOJIb30BaTh IPMOOPETEHHBIE KJIIOUEBbIE KOMIIETEHTHOCTH MTPY BBITIOJTHEHMY MCCIEI0OBATENbCKUX POEKTOB 0 U3YYEHNIO CBOMCTB, CITIOCOOO0B
TTOJTyYeHMs ¥ paclio3HaBaHMSI BEILIECTB;

* Pa3BMBaTh KOMMYHMKATUBHYIO KOMITETEHTHOCTbD, VICITOJIb3YSI CPEICTBA YCTHOM M MMChbMEHHOV KOMMYHMKALIMM IPU paboTe ¢ TeKCTaMu yuyeOHMKa U
IOTIOTHUTEIbHOM JIMTEPATy PO, CITPABOYHBIMY TaOGIUIIAMM, ITPOSIBJISITD TOTOBHOCTD K YBAYKEHMIO MHOM TOYKM 3PEHMSI ITPU OOCYKIEHUM Pe3yJIbTaTOB
BBITIOJTHEHHO pPabOThI;

* OOBEKTUBHO OIIEHMBATh MHGOPMALIMIO O BEILIECTBAX M XMMUYECKUX TPOLIECCaX, KPUTUIECKM OTHOCUTBCS K IICEBIOHAYYHOM MHGOPMaIH,
Hefgo6pPOCOBECTHOV peKJiaMe, KacaloIeiics MICIOJIb30BaHMsT Pas3IMYHbIX BEIIECTB.

* OCO3HABaTh 3HAUEHME TEOPETUUECKMX 3HAHUI [IJI MPAKTUYECKOI JeATeTbHOCTY YeJIOBEKA;

* OIMCHIBATh M3yUEHHbIE OOBEKTHI KaK CUCTEMbI, IPUMEHSS JIOTUKY CMCTEMHOT'O aHaJM3a;

* IIPMMEHSITH 3HAHMS O 3aKOHOMEPHOCTSIX ITePUOINUECKON CUCTEMbI XMMUYECKMUX 3JIEMEHTOB [IJIST OOBSICHEHMS U MTPEIBUAEHMS CBOMICTB KOHKPETHBIX
BelleCTB;

* Pa3BUBaTh MHGOOPMALMOHHYIO KOMIIETEHTHOCTh IIOCPEICTBOM YTJTyOJIeHNST 3HAaHMI 00 MCTOPUYM CTAHOBJIEHUST XMMWYECKOM HAyKV, €€ OCHOBHBIX TIOHSTUMN,
MepMOAMNUYECKOTO 3aKOHA KaK OJHOTO M3 BasKHEMIIIMX 3aKOHOB MTPUPO/IbI, & TAKKE O COBPEMEHHBIX TOCTVDKEHUSIX HAYKU U TEXHUKM.

* COCTaBJISITh MOJIEKYJISIPHBIE U TIOJTHbIE IOHHBIE YPABHEHMSI 110 COKPAILIEHHBIM MOHHBIM YPaBHEHMSIM;

* IIPUBOJUTD MPUMEPBI PEaKIINiA, MOATBEPKIAIONIMX CYIIECTBOBaHME B3aMMOCBSI3Y MEXKY OCHOBHBIMM KJIaCCaMy HEOPTaHUYECKUX BEIIEeCTB;

* IIPOrHO3MPOBATh PE3YJIbTAThl BO3AEICTBMUS PA3IMYHbIX (PAKTOPOB HAa M3MEHEHME CKOPOCTY XMMMUYECKOI peaKlnm;

* IPOrHO3MPOBATh PE3YJIbTAThl BO3AEICTBIUS Pa3IMUYHbIX (PAKTOPOB Ha CMeIlleH)e XMMMUUECKOTO PaBHOBECHS.

* IPOrHO3MPOBATh XMMMUYECKIE CBOVICTBA BEIIECTB HA OCHOBE MX COCTaBa M CTPOEHMS;

* IIPOrHO3MPOBATh CIIOCOOHOCTD BeIlleCTBa MPOSIBJIATh OKUCJIUTEbHbIE MJIM BOCCTAHOBUTEJIbHbIE CBOVICTBA C YUYETOM CTeleHel OKMCIEHNSI 3JIEMEHTOB,
BXOJSIIIMX B €r0 COCTAaB;

* BBISIBJISITH CYIIIECTBOBAHME TEeHETUUECKOI B3aMMOCBSI3M MEXKIY BellleCTBAMM B PSJIY: MTPOCTOE BEILeCTBO — OKCUJ, — TUAPOKCUJL — COJIb;

* OPraHM30BbIBATh, TPOBOAUTD YUEHNUECKYE TIPOEKTHI MO MCCJIeNOBAaHMIO CBOVICTB BEIIECTB, MMEIOLIMX BaXKHOE IMPAaKTNYeCKoe 3HAaUeHMe.



2. COIEPXAHME YUYEBHOI'O ITPEJIMETA
Pacnipenesienyie KoJiM4ecTBa 4acoB 110 pasjesam

KonnuectBo uacos
Pasgen yue6HOro Kypca o paboueii

IporpamMmme

1. Bepenne. O611as XxapaKTepPUCTUKA XUMUUYECKUX JIEMEHTOB M XUMUYECKUX peakimii. [Tepuogmueckuit 3aKOH 10

u Ilepuoguueckas cucrema xummudecknux sjemeHToB [.M.MenneneeBa

2. Metauibl 15

3.IIpaktrkym 1 «CBOIICTBa METAJIJIOB U UX COEOVHEHMI» 2

4. HemeTasibl 25

5. ITpaktikym 2 «CBoicTBa HEMETAJIJIOB M MX COEIVHEHNI» 3

6. OO6O0O6IIeHMe 3HAHMIM TIO XMMMM 3a KypC OCHOBHOVM IIIKOJbl. [ToArOTOBKA K TOCYIapCTBEHHOWM MTOTOBOM 11

arrecrauyu ('MA)

Hroro: 66

Co,uepx(a}me n3ydyaemMoro marepua’ia

BBenenne. O01ias xapaKTepUCTUKA XMMUYECKHUX 3JIEMEHTOB ¥ XuMMUecKux peakuui. [Tepuognueckuit 3akon u Ilepmoanyeckas cucrema
xuMmmuueckux 3;1emeHToB 1. U. Mengeneea (10 1)

XapaKkTepucTuKa 3JIEMEeHTa IO ero mnojiokeHnto B Ilepuommueckoit cucreme xummudeckux siemeHToB II. 1. MenpeneeBa. CBoliCcTBa OKCUAOB, KUCJIOT,
OCHOBAHUI U COJIEV B CBETE TEOPUM JIEKTPOIUTUYECKON IMCCOUMALNM U OKUCIIEHUSI-BOCCTaHOBIeHMSs. [IOHSITHE O TTepeXOHbIX 3eMeHTaX. AM(POTEpHOCTb.
lenetmueckuit psig mepexomHoro sjemeHTta. [lepuommndueckmii 3akoH u Ilepumomnyeckass cucrema xummueckux siaeMeHToB [I. V. MenpeneeBa. Xumuueckas
OpraHu3anyst KMBOM M HEKMBOM TPUPOAbI. XUMUUECKUIM COCTaB SIApa, MAaHTUM U 3€MHOM KOpbl. XMMMYECKME 3JIEMEHThI B KJIETKaX >KMBBIX OpPraHM3MOB.
Makpo- 1 MukpossemeHTbl. O600IIIeHNe CBEIeHN O XUMMUUECKMX peakimsax. Kmaccuduraimsa XMMUIeCKMX peakiuil MO pasJIMYHbIM MPU3HAKAM: «UUCIIO U
COCTaB pearupyoimx 1 06pasyIomMXCcs BEIIeCTB», «TeIIoBOi 3(Q¢deKT», «HalpaBjeHue», «M3MeHeHMe CTelleHell OKMC/IEHMS] 3JIEMEHTOB, 00OpasyIoIMX
pearupyolie BelllecTBa», «dasa», «MUCIOJb30BaHMEe KaTajmsaTtopa». [IOHSITME O CKOPOCTM XMMMUYECKOM peakiuu. DakTopbl, BAMSIONIME HAa CKOPOCTb
xuMmnueckux peakiuit. Katammsaropsl u kataims. UTHrMOGUTOpbl. AHTMOKCUIAHTHI.

JeMoHCcTpanum.
Pasnuunbie dopmbr Tabmmmiel . Y. MengeneeBa. Mopenn aTomoB 37eMeHTOB 1 —3-To mnepmonoB. Mogenb CTpoeHMs: 3eMHOro Iapa (monepevyHbIin

paspes). 3aBUCHMOCTb CKOPOCTM XMMUYECKON peaklyy OT MPUPOABI pearupyolmX BeIlecTB. 3aBUCUMOCTb CKOPOCTM XMMMUUECKOW PeaKIMy OT KOHILIEHTpaIUn
pearupyommx BelleCTB. 3aBUCUMOCTb CKOPOCTM XMMMUECKOV peakIuy OT IUIOLIAAY COMPUKOCHOBEHMSI pPearupylolMX BelleCTB («KUISILMIA CJION»).



3aBUCUMOCTD CKOPOCTY XMMMUYECKON peaklMy OT TeMITepaTypbl pearnpyronmx BelecTB. ['OMOreHHbIN ¥ reTeporeHHbli KaTtaasbl. @epMeHTaTUBHBIN KaTans.
Nuarubmposanme.
JlabopaTopHbIE ONbITHI.

1. Tlomyyenue ruapoKcuAa YHKA M MCCAeAOBaHMe ero CBONCTB. 2. MogenupoBaHue moctpoenus I[lepmopynueckoit cuctemMbl XxumMmudeckux sjiemeHToB [l. U.
MenpgeneeBa. 3. 3amelleHne skejie3oM Menu B pactBope cyiabdarta memu (II). 4. 3aBMCHMMOCTb CKOPOCTM XMMMUECKONM peakiyy OT IPUPOIbl pearupyroimx
BEIIIECTB Ha MpyMepe B3aMMOIENCTBUS KMCJIOT C MeTa/ulaMi. 5. 3aBMCMMOCTb CKOPOCTY XMMMUYECKONM peaklyy OT KOHIIEHTpAlUy pearmpyroumx BellecTs Ha
IpyMepe B3aMMOIENCTBUSI IIMHKA C COJISHOM KUCJIOTOM pas/IMYHOM KOHIEHTpaluu. 6. 3aBUCUMMOCTb CKOPOCTM XMMMYECKOW peakiuy OT IUIOLIaan
CONPUKOCHOBEHMSI pearnpyomx BemecTs. 7. MoaenpoBaHue «KUIISIILIETO CJIOSI».

8. 3aBMCMMOCTb CKOPOCTM XMMMUYECKOM PeakiMy OT TEMIIEPATYPhl PearMpyrolMx BeIlecTB Ha mpuMepe B3aumoaenctsus okeuaa meau (1) ¢ pactBopom cepHoii
KMCJIOTBI Pa3/IMYHON TemiepaTypbl. 9. PasjoskeHue mepokcuma Bomopoaa ¢ momolnpio okcuma mapranma (IV) u katamasel. 10. O6HapyskeHMe KaTasiasbl B
HEKOTOPBIX MUIIEBBIX MpoayKTax. 11. MHrnbupoBaHme B3auMOAECTBIUS KMCJIOT C META/IJIAMM YPOTPOIIMHOM.

Tema 1. Metanabr (154)
[Monoskenne metayuioB B [Tepmommueckoin cucreme xuMmmdyeckux siemeHToB [I. V. MenpgeneeBa. Mertajumueckast KpUCTa/IMUeCKas pelieTka ¥ MeTajuimyecKkast

xummueckas cBs3b. O6IIMe dusnyeckue cpoiictBa MeTasuioB. CIUIaBbl, MX CBOMCTBA U 3HaueHMe. XMMMUUYECKME CBOJICTBA METAJ/VIOB KakK BOCCTaHOBUTEJIEH, a
TaK)XKe B CBETE UX IOJIOXKEHMUS B 3JIEKTPOXMMMUYECKOM PSITYy HaIpssKeHui mMeTauioB. Kopposus MeTtayioB U cioco6bl 60pbObl ¢ Hell. MeTayibl B pupoze.
O611me Ccroco6bl X MOTyYEHMS.

Oﬁmaﬂ XapaKTepucTuKa 1ieJIOYHbIX METaJIJIOB.

Mertasibl B ipupoge. O6iime criocobbl nx mnonaydenns. Ctpoenne aTomoB. lllestouHbie MeTalsibl — IIPOCThIE BelllecTBa. BaskHelile coeIMHEeHNMs I11eJI0UHbIX
METAJIJIOB — OKCUJIbI, TUAPOKCUABI U COJU (XJIOPUIbI, KapOOHATHI, Cyb(aThl, HUTPAThI), UX CBOICTBA U TPUMEHEHME B HAPOZHOM Xo3siicTBe. KamiiHbie
yIoo6peHms.

OO61as xapaKTepuCcTUKa 3JIEMEHTOB riiaBHOM noarpynmns! II rpynmsbr.

Crpoenne atomoB. llleouHo3eMebHbIE META/UTBI — IIPOCThIE BEIleCTBa. BaskHelile coeyHeHMs I1eJIOUHO3eME/TbHBIX METa/UIOB — OKCU[IbI, TUIPOKCUIBI U
coym (XJI0puIbl, KapOOHATBI, HUTPATHI, CyIbdaThl, HhocdaTsl), MX CBOVICTBA U MPUMEHEHME B HAPOTHOM XO3SIICTBE.

AnoMuHUMA.

CTpOEHI/Ie aToMa, (I)I/IBI/I‘IECKI/IG U XUMUYECKME CBOVICTBA IMpOCTOro BeliecTBa. COGIH/IHQHI/IH AJIIOMMHUA — OKCUIO U T'MAPOKCUI, UX aM(l)OTeprIﬁ XapakTep.
Baskueiiime coym aJrOMUHMSL. HpI/IMEHeHI/Ie AJIIOMMHUA N ero COQ,ILI/IHEHI/II‘/)I.

XKeneso.

o +2 +3
CTpOEHI/Ie dTOMa, ('1)I/I3I/IquKI/Ie U XMMHNUYECKME CBOMCTBA ITPOCTOr'O BeIEeCTBA. FEHETI/I‘IECKI/IG pPAAbI Fe n Fe .



Basknertiime comnm skenesa. 3HaueHMe Kejie3a M ero COeIVMHEHMI IJIsT PUPOIbI ¥ HAPOIHOT'O XO3SICTBA.
HeMoHcTpanmm.

OO6paslpl 1IeJOUHBIX U IIeJI0YHO3eMeIbHBIX MeTa/uioB. O6pasiibl CIIJIaBOB. B3auMomeiicTBre HaTpus, JIUTUS U KaJblvis C BOJoi. B3aumopelicTBue HaTpus u
Marsusi ¢ Kucjopogom. Bzanmoneiicteue MetayiioB ¢ Hemetayiamu. [Tomyyenne rugpoxkennos sxenesa (1I) u (IID).

JlabopaTopHBbIE ONbITHI.

12. BzaumopeicTBue pacTBOPOB KUCJIOT M cojieii ¢ mMeTaiamu. 13. O3HakomsieHue ¢ pygamu skenesa. 14. OxkpallMBaHMe TUIaMEHM COJISIMM IIIeJTOYHBIX
MeTtasuioB. 15. BsaumogericTBie Kaibliys ¢ Bomon. 16.IToryueHne ruapokcuaa Kaablivs 1 MCCIeIOBaHNe ero CBOMCTB.

17. ITosryuenne ruapoKcuaa allOMUHNSI U MICC/TeloBaHKe ero cBoiicTB. 18. BaaumopeiicTBue skejesa ¢ coyisHoM kuciotoii. 19. [Tomyuenne ruapoKcuaoB kejiesa
(IT) u (II1) u usyueHme Ux CBOMCTB.

Tema 2. IIpakTukym 1. CBoMCTBa META/UIOB ¥ UX COeJUHEHUI (2 u)
1. ITosryyeHne 1 CBOICTBA COeAVHEHMIA MeTa/UIOB. 2. PellleHne skcrepuMeHTa IbHBIX 33[]a4 Ha paclio3HaBaHMe U MOJTydeHe COeqMHEeHMI MeTaJlIoB.
Tema 3. Hemera/uibr (25 u)

O61as xapakTepuCTHKa HEMETaJ/UIOB: moJioskeHne B Ilepuommueckon cucreme xummdecknx snemeHToB [I. V. MeHnpeneeBa,0cOGEHHOCTM CTPOEHMS aTOMOB,
asiekTpooTpuiaresibHOCTh (D0) KakMepa «HeMeTautmuHocTu», psaa D0. Kpucraumueckoe CTpoeHMe HEMETA/UIOB — IPOCTBHIX BEIIECTB. AJIIOTPOMMSL.
®usnyeckye CBOMCTBA HeMeTA/TOB. OTHOCUTEIBHOCTD MMOHSATUI «METAJUI» Y «HEMETaJLT».

Bogopoa. [Tonokenne Bomopoma B Ilepuommueckont cucreme xummdeckux synemeHToB [I. Y. MenpeneeBa. CtpoeHme aToma M MoJieKyJbl. Dusmueckue u
XMMMWYECKME CBOMCTBA BOJIOPO/A, €T0 MOJTyUYeHNe U TTpUMeHEHNE.

Boga.

Ctpoenne moJjiekyiabl. BomopogHas xummueckast cBsi3b. Dusnyeckue CBOMCTBA BOAbI. AHOMAa/IMM CBOMCTB BOAbL. I'mapoduibHbie U TMAPOGOOHbBIE BElEeCTBA.
Xummnueckue cBoycTBa Bomabl. KpyroBopor Bogbl B mpupopge. BogoouncTka. Aspaiust Bonbl. bbiToBble GuabTpbl. MuHepaabHble BOAbL. [IVCTUIITMPOBAHHAS
BO/Ia, ee MOoJTyYeHye U IpUMeHeHe.

O611asa XxapaKTepUCTUKA Ira/IOreHOB.

Crpoenne aTomoB. IIpocTelie BelliecTBa ¥ OCHOBHbIE COeAVHEHMS TajloreHOB, ux cBoycTBa.Kpartkme cBemenmst o xyiope, 6pome, drope u none. [Ipumvenenne
raJIOT€HOB U UX COeIVHEHNUI B HAPOJHOM XO3SIIICTBE.



Cepa.

CrpoeHne aroma, aJUIOTPOMMSI, CBOMCTBA U MpuMeHeHMe pombuueckon cepbl. Okceuabt cepol (IV) n (VI), ux nonyuenne, cBoyictBa u npumeHeHme. CepHas
KICJIOTA U ee COJIU, X IIPUMEHEeH)e B HAPOJHOM X03siicTBe. [Ipon3BOACTBO CepHOI KUCIOThI.

Asor.

CrpoeHne aToma M MOJIEKYJIbI, CBOMCTBA IMPOCTOTO BelllecTBa. AMMMaK, CTpOeHMe, CBOVCTBA, MOaydyeHue u npuMeHeHue. Cos aMMOHMSI, UX CBOMCTBA U
npumeHenme. Okcuabl aszora (II) m (IV).AsorHas Kkucjaora, ee CBOMCTBa M IpuMeHeHue. Hwurtpartbl ¥ HUTpUTBI, IpobiieMa UX COAEpKaHus B
CeJIbCKOXO035IICTBEHHOM MPOAYKLMN. A30THbIE YI0OpEHMS..

dochop.

CrpoeHne aToma, aJUTOTPOMMSI, CBOVCTBA Gesoro m KpacHoro ¢ocdopa, nx npumeHenne. OcHoBHbIe coemmHeHus: okcup (ocdopa (V) n oprodochopHas
Kuciaota, pocdarsl. DochopHbie ynobpeHns.

Yriaepoga.

CrpoeHne aToma, aJuTIOTpOIMS, CBOMCTBA Moaudukamit, mpumeHenne. Oxkcuast yraepoaa (I1) n (IV), ux cBoncrBa u npumeHenne. KapboHaThl: KaJbIUT, COA,
MOTAIll, X 3HaUEHMe B IIPUPOJIE U SKU3HM UeIOBEKa.

Kpemnumnii.

CrpoeHne aroMa, KpUCTALIMUECKUIM KPEMHUM, ero cBoycTBa U npuMmeHeHne. Okcupn kpemuust (IV), ero nmpupomHble pasHOBUAHOCTY. CUIMKaAThI. 3HAUEHME
COeIVIHEHNI KPEMHMSI B SKMBOM M HEXKMBOI mpupoze. IToHsATre 0 CMJIMKATHOM ITPOMBIIITIEHHOCTH.

JeMoHCcTpanum.

OO6pasiipl TaJIOTeHOB — TIPOCTBIX BellleCTB. B3auMozencTBme rajJoreHoB ¢ HaTpueM, C alloMuHMeM. BoiTecHeHMe XJI0poM 6pomMa MM MoJa M3 PacTBOPOB MX
cosieir. BaaumopenicTBue cepbl ¢ MeTaylaMu, BOJOPOJOM UM KMUCJIOpoAoM. B3aumomeiicTBue KOHIEHTPMPOBAHHOM a30THOM KUCJIOTHI ¢ Menbio. IlorsoiieHue
yIJIeM PacTBOPEHHBIX BeIlleCTB MM ra3oB. BoccraHoBnenme menn m3 ee okcuza yriem. O6pasipl MPUMPOIHBIX COeIMHEHNI XJI0pa, cepbl, pocdopa, yriepona,
kpemHust. O6pasiibl BasKHEHIINX [IJIsT HAPOJHOT'O XO3S1CTBa CYJ/IbGaToB, HUTPATOB, KapboHaTOB, hocdaToB. O6pasiibl CTeKIa, KepaMUKHM, lleMeHTa.

JlabopaTopHBIE ONbITHI.

20. Tlonyuenme u pacrosHaBanme Bogopona. 21. VMcciemoBaHue MOBEpXHOCTHOTO HATSKeHMS BOAbl. 22.PacTBopeHMe IepMaHTraHaTa Kausl MM MeTHOTO
Kymopoca B Bofe. 23. I'maparartius o6e3BoskeHHoro cynbdata menu (II). 24. Msrorossenne rumncoBoro ormevarka. 25. O3HakomieHne ¢ KOJIIEKIe ObITOBBIX
dunbTpoB. 26. O3HaKOMJIEHME C COCTaBOM MMHEpaJbHOI Boabl. 27. KauecTBeHHas peakuysi Ha rajioreHua-moHbl. 28. IlosyueHne u pacrosHaBaHyue KUCIOPOAa.
29. Tl'openne cepbl Ha Bo3myxe U B Kuciopone. 30.CBoiicTBa pa3baBieHHOM CepHOM KMUCJIOTHI. 31. VM3yueHme cBOMCTB ammumaka. 32. PacrnosHaBaHue cosiein
aMmMOHMs1. 33. CBoiicTBa pa3GaBjeHHONM a30THOM KMCIOThI. 34. B3aumomeiicTBie KOHIIEHTPMPOBAHHOM a30THOM KMUCJIOThI ¢ Meabio. 35. 'openne ¢ocdopa Ha



Bo3ayxe M B Kuciopoge. 36. PacnosHaBanme docharton. 37. ['openne yris B kuciopope. 38. IlomyueHne yroyibHOM KUCIOTBI M M3yUeHME ee CBOMCTB. 39.
[Tepexon kapb6oHaTOB B rumpokapooHarsl. 40. Pasnoskenne rugpokapbonara HaTpus. 41. [TosryueHne KpeMHEBOM KUCJIOTBI ¥ U3YU€eHMe ee CBOMCTB.

Tema 4. IIpakTukym 2. CBoiicTBa coegMHEeHMII HeMeTa/10B (3 u)

1. Perrenne skcrepMMeHTabHbIX 3amau 1o Teme «[loarpymma rasoreHoB». 2. PelieHue skcmepuMMeHTaIbHbIX 3amau mo Teme «Iloarpymma kuciaopoma». 3.
Pertrenne sKkcriepMMeHTalIbHbIX 3a1a4u 110 Teme «Iloarpymma asora». 4. Peliienne skcrepuMeHTaaIbHbIX 3a1a4 Mo Teme «[loarpymnma yriaepoga». 5. ITonyuenne,
coGupaHue 1 pacro3HaBaHye rasos.

Tema 5. O60061IeHMe 3HAHMII IT0 XMMMM 32 KYPC OCHOBHOM 1IK0JIbL. IToaroroska
K rocyaapcrBeHHoi uroropoit arrecranyuu (F'A) (11 u)

HepI/IO,EU/I‘{eCKI/Iﬁ 3aKOH HepI/IO,H,I/I‘IECKaH cucreMa XMMN4YeCKnx 3JIEMEHTOB ,Z[ . MeHneneeBa. dusnyeckuin CMbICII IMOPSAAKOBOIro HOMepa 3JIEMEHTd, HOMEPOB
nepmoaa u rpymiibl. 3aKOHOMepHOCTI/I M3MEHEHMSI CBOVICTB 3JIEMEHTOB U UX COE}II/IHEHI/IVI B IIepuogax M rpyIimax B CBETe Hpe,)lCTaBJ'[eHI/Iﬁ O CTpO€HM aTOMOB
3JIEMEHTOB.

3HaueHMe TMepUOAMUYECKOTO 3aKOHA. BuAbl XMMMUYECKUX CBs3€M M TUIBI KPUCTAIMUECKUX pelleTOK. B3aMMOoCBSI3b CTpPOEeHUSI UM CBOMCTB BeIEeCTB.
Kaccubmkanmst XumMmueckux peakuyil 10 pa3jIMyHbIM ITPU3HAKaM (YMCJIO M COCTAB pearupyrommx 1 00pas3yoIyxcs BEIIeCTB; HaTMIMe

rpaHuibl pasgena das; TerioBoit 3(PdeKT; M3MeHeHue CTeleHell OKMCAeHMs] aTOMOB; MCIOJIb30BaHMe KaTajusaropa; HampapjieHue mpoTekaHust). CKOpocTh
XUMMWYECKUX peakiuit 1 pakTopsl, Baustonye Ha Hee. OOpaTUMOCTh XMMUUYECKUX PEaKIINI Y CITOCOObI CMEIeHMST XMMUYECKOTO PaBHOBECHSI.

[TpocThie M CJIOKHBIE BelllecTBa. MeTauibl ¥ HeMeTa/lsIbl. ['eHeTuueckue psabl MeTajula, HeMeTayla U IepexogHoro metauia. OKCUObI M TUAPOKCUIBI
(ocHOBaHMs, KUCJIOThI, aMmbOTepHbIe TUIPOKCHUIbBI), coiu. VIX cocTaB, KmaccuduKaims u oblye XMMUUYECKe CBOMCTBA B CBETE TEOPUM 3JIEKTPOIUTUIECKON
TIACCOLIMAIINNA.



3. TemaTuueckoe IJIaHUPOBAHME C YKa3aHMeM KOJIMYECTBA YaCOB HA OCBOEHME KaXKA0M TeMbI
(c ucnonvzosanuem yugpposozo obopydosanus yeumpa « Touka pocma»)

Ne¢ Tema ypoxka KonnuectBo Hara
n/m YacoB 110 TUIaHy dakTuecku
9A 9b,B
BBenenmne. O01ias xapaKTepUCTUKA XUMUYECKHUX 3JIEMEHTOB ¥ XMMUYECKUX PeaKI.
IlepuoauuecKkuii 3aK0OH ¥ MepuoaMUYECKass CUcCTeMa Xummnueckux sjneMmeHToB [I.11.Menpeneesa (10u)
1. XapakTepucTMka 3JIeMeHTa II0 ero IosiokeHuio B [lepmommyeckon cucreme 1 04.09.2024 | 02.09.2024
xummuueckux sneMeHToB [. V. MeHneneeB
2. CBolcTBa OKCUIOB, KMUCJIOT, OCHOBAHUI U COJIeld B CBETE TeOPUM 3JIEKTPOJIUTUYECKOM 1 06.09.2024 | 04.09.2024
IVCCOLMAIINU U OKUCIEHUS-BOCCTAaHOBJIEHMSI
3. [Tepexonnbie asieMeHTbl. AM@OTEpHbIE OKCUABI U TUIPOKCUABI 1 11.09.2024 | 09.09.2024
4, ITepuommueckuit 3akoH u Ilepmognueckas cucrema [I. 1. MeHneneeBa B cBeTe yUeHUS O 1 13.09.2024 | 11.09.2024
CTPOEHUM aToMa
5. Xummyeckasi opraHu3anmsi XXMBOM 1 HEXXUBOM MTPUPO/IbI 1 18.09.2024 | 16.09.2024
6 BxopHas nyarHocTtuka 20.09.2024 | 18.09.2024
7. Knaccudmkanys XumMmudyecknx peakiyi Mo pasjMYHbIM OCHOBaHMSIM. AHan3 BXOTHON 1 25.09.2024 | 23.09.2024
OVMArHOCTUKY
8. CKOpOCTh XMMMUUECKON peakiuu 1 27.09.2024 | 25.09.2024
9. Karamms u karaimmsaTopsl. O606I1IeHNE U CUCTEMAaTHU3aLMs 3HaHu 110 TeMe « BBemenme» 1 02.10.2024 | 30.09.2024
10. | KourposabHas paboraN?l mo Teme «QOOIas XxapaKTepUCTUKa XMMUUECKUX 3JIEMEHTOB U 1 04.10.2024 | 02.10.2024
XUMMYECKMX peakimii. [Tepuogmueckuii 3aKOH 1 TIePUOANYECKas] CUCTeMa XUMUUECKUX
synemeHToB [I.M1.MeHneneeBa»
Mertamnbl. [IpakTukym N21 «CBoiicTBa META/VIOB M UX coeguHeHuin» (15+2)
11. | ITonoskenne aynemeHTOB-MeTa/IoB B Ilepmommueckoin cucreme . U. MeHpeneeBa u 1 16.10.2024 | 14.10.2024
OCOOGEHHOCTH CTpOeHMs UxX aToMoB. Du3nyeckme cBOMCTBA MeTa/UTOB. CIUIaBbI.
AHanm3 KOHTPOJIbHO pabOThI
12. | O6ume xMnueckue CBOMCTBA MeTaIJIOB 1 18.10.2024 | 16.10.2024
13. | Metannst B mpupone. O61ye crioco6sl UX MOTyYeHNST 1 23.10.2024 | 21.10.2024




14. | Koppo3sus meTasios 1 25.10.2024 | 23.10.2024

15. | Perrenne pacueTHbIX 3a[1ay C MIOHATHEM MACCOBAast [OJISI BHIXO/IA IIPOAYKTa 1 30.10.2024 | 28.10.2024

16. | LllenouHble MeTasIbl: 0O1IAs XapakKTepUCTHUKA 1 01.11.2024 | 30.10.2024

17. | CoenyHeHns I111eJI0YHBIX META/IJIOB 1 06.11.2024 | 06.11.2024

18. | lllesiouHO3€eMeIbHbIE METAJIJIbI 1 08.11.2024 | 11.11.2024

19. | CoenuHeHmd 1€/ I0UYHO3EMe/IbHbIX METa/IJIOB 1 13.11.2024 | 13.11.2024

20. | AnmoMMHUI - NepeXOnHbIN 37eMeHT. Dusnuyeckre 1 XMMMUUYECKMe CBOMCTBA aJIOMUHMSL 1 15.11.2024 | 25.11.2024
[ToyuyeHne u IpUMeHeHMEe aTIOMUHNS

21. | CoenvHeHNs aMIOMMHMSI — OKCUJ, M TUAPOKCU, X aM(OTEepHbIN XapaKTep 1 27.11.2024 | 27.11.2024

22. | Xeneszo - asnement VIII rpynnbr nmobouHou noxarpynmbl. Pusuueckue M XUMMHUUYECKMe 1 29.11.2024 | 02.12.2024
CBOJICTBA ykeje3a. HaxosxkmeHue B rpupoae

23. CoeSJ:LMHeHMﬂ ’Keyiesa +2,+3, uX KauecTBeHHOe olpeesieHue. I'eHeTnueckue psiabl Fe'u 1 04.12.2024 | 04.12.2024
Fe'

24. | Ilpaktnueckas pabora N°1 «IlosyueHne u CBOMCTBA COeIMHEHMII METAJIOB» 1 06.12.2024 | 09.12.2024

25. | ITpaktnueckas pa6ora N°2 «PelieHne skcrepuMeHTaIbHbIX 3a4a4 Ha pacliO3HaBaHMe U 1 11.12.2024 | 11.12.2024
MOJTyYeHVe COeMHEHMI METaIOB»

26. | O606111eHMe 3HaHMII IT0 TeMme «MeTa/uIb» 1 13.12.2024 | 16.12.2024

27. | KourposbHast pabora N°2 o Teme «MeTayuibl» 1 18.12.2024 | 18.12.2024

Hemetanbl. IIpakTukym N22 «CBoiicTBa HEMETA/IJIOB ¥ MX COeAMHeHun» (25+3)

28. | Obmiast xapakKTepuCTUKa HEMEeTa/UIOB. AHaJM3 KOHTPOJIbHOM PaboThl 1 20.12.2024 | 23.12.2024

29. | Obiie xMMHUeCKMe CBOMCTBA HeMeTa//IoB. HeMmeTayabl B IpMUpOJE U CIOCOOBI MX 1 25.12.2024 | 25.12.2024
MOJTyYeHUsT

30. | Bogopon 1 27.12.2024 | 13.01.2025

31. | Bopa 1 10.01.2025 | 15.01.2025

32. | [ayoreHsbl: 06111ast XapaKTEPUCTUKA 1 15.01.2025 | 20.01.2025

33. | CoeguHeHMs raJIoreHoB 1 17.01.2025 | 22.01.2025

34. | IIpakTiueckass pabora N°®3 «PelileHne skcrepuMMeHTaJIbHBIX 3amau mo Teme «Iloarpymma 1 22.01.2025 | 27.01.2025
raJIoreHOB» »

35. | Kuciopop, 1 24.01.2025 | 29.01.2025

36. | Cepa, ee pusmueckme 1 XMMUIECKIe CBOMCTBA 1 29.01.2025 | 03.02.2025

37. | BuHapHble COeOVMHEHNS CePhI 31.01.2025 | 05.02.2025




38. | CepHas KMCJIOTa U €e CON 1 05.02.2025 | 10.02.2025
39. | CepHas KMCIOTa KaK OKMCINTENb. [loydyeHue v mpyMeHeHe CePHOM KUCIOThI 1 07.02.2025 | 12.02.2025
40. | Ilpaktnueckast pabora N°4 «PemieHne sKCIIepMMEHTAIbHBIX 3afau o Teme «Ilomrpyrma 1 12.02.2025 | 24.02.2025
KUCJIOPOZa» »
41. | AsoT 1 ero cBoicTBa 1 14.02.2025 | 26.02.2025
42. | AMmuax u ero coeguuenus. Comyt aMMOHMS 1 26.02.2025 | 03.03.2025
43, | Okcuapl a3o0Ta 1 28.02.2025 | 05.03.2025
44. | A30THas KMCJIOTa KaK 3JIeKTPOJIUT, €€ IpMUMeHeHne 1 05.03.2025 | 10.03.2025
45. | A30THast KCJIOTa KaK OKUC/IATENTb, €€ TIOJTyYeHNe 1 07.03.2025 | 12.03.2025
46. | ®ocdhop. Coenunenus Gocdopa. [Tonstie o bochopHbix ynobpeHnsIxX 1 12.03.2025 | 17.03.2025
47. | Yraepon 1 14.03.2025 | 19.03.2025
48. | Okcupapl yriaepona 1 19.03.2025 | 24.03.2025
49. | YronbHas kKucaoTa u eé coin. JKeCTKOCTb BOAbI U CIIOCOObI €€ yCTpaHeHUsI 1 21.03.2025 | 26.03.2025
50. | Kpemunii 1 26.03.2025 | 31.03.2025
51. | CoegyiHeHNUsI KpeMHUS 1 28.03.2025 | 02.04.2025
52. | CwinkaTHast TPOMBIIIVIEHHOCTD 1 02.04.2025 | 14.04.2025
53. | IIpaktnueckas pabora N°5 «Ilosmyuenne, cobupaHme 1 pacrio3HaBaHye ra3oB» 1 04.04.2025 | 16.04.2025
54. | O60611eHNe 1 cucTeMaTH3alms 3HaHui 1o TeMe «HemeTasibi» 1 16.04.2025 | 21.04.2025
55. | KoutponbHast pabota N°3 o teme «HemeTasibi» 1 18.04.2025 | 23.04.2025
O06o00611IeHe 3HAHMI TT0 XMMMM 3a KYPC OCHOBHOM IKO0JIbI. ITogroToBKa K rocymapcrBeHHoi utoroBoi arrectanyu (FUA) (11 u)
56. | Tlepnomnuecknii 3akoH u Ilepmommueckast cucrema . V. MenpeneeBa B cBeTe Teopum 1 23.04.2025 | 28.04.2025
CTpOeHMsI aToMa. 3aKOHOMEPHOCTY M3MEHEHMsI CBOMCTB 3JIEMEHTOB M UX COEIMHEHWUN B
mepuojax ¥ TpyIIax B CBeTe IMpeACTaBJeHNUII O CTPOEHUM aTOMOB 3JIEMEHTOB. 3HaueHue
[Tepuonmueckoro 3akoHa. AHaIM3 KOHTPOJIbHOM pabOoThI
57. | Buabl XMMMUUECKUX CBSI3€M U TUIIbI KPUCTA/UIMUYECKMX PellleTOK. B3anuMocCBsI3b CTpOeHus 1 1 25.04.2025 | 30.04.2025
CBOJCTB BEIlIeCTB
58. | Kimaccudumrkanys XuMudeckux peakiuii 1o pasanyHbiM mpusHakam. CKOpOCTh XUMUUYECKUX 1 30.04.2025 | 05.05.2025
peaxiuii
59. | Kimaccudmrkanms Heopranmueckux BeiecTB. CBOJCTBA HEOPraHMUYECKMX  BEIECTB. 1 07.05.2025 | 07.05.2025
['eHeTHUeCKMe pSIbl META/IJIa, HEMETAJIJIa U TIEPEXOIHOT0 MeTalia
60. | OkucIUTETLHO-BOCCTAHOBUTEIbHbBIE PEAKIINA 1 14.05.2025 | 12.05.2025
61. | MoHHble ypaBHEHMS peakiumn 1 16.05.2025 | 14.05.2025




62. | KourponbHas pabora N°4. Pemenne 'MMA 1 21.05.2025 | 19.05.2025
63. | O60611IeHMe 3HAHNI TIO KypCy XuMuu B 9 Kitacce. AHa/IM3 KOHTPOIbHOM paboThI 1 23.05.2025 | 21.05.2025
64. | Peseps 1
65. | Pezeps 1
66. | Pezepn 1

IIpunosxcenue k memamuueckomy NIAHUPOBAHUIO YPOKO8 C UCNONb308aHuemM yugpposozo obopydosarus yenmpa «Touka pocma»

Ne¢ IleneBas ycTraHoOBKa IImaaupyembie Hcnonb3oBauue
Tema ypoka Copeprkanue
ypOKa ypoKa pe3ybTaTbl 000pyIOBaHUSA
19. Coenunenns 7 OKCIlepMMeHTaIbHO yCTa , . Harani
Ha60PaT0prbm OIIBIT p y 3HaTh CBOVICTBA COeAVIHEHUIA 3J1EKTPONPOBOLHOCTHU
L11eJIOYHO3eMeJIbHBIX «BzaumopeiictBue HOBUTb 0Opa3oBaHe
. . . KaJIbLIMS U €rO 3HaUeHMe B
MeTaJlJIOB. M3BECTKOBOM BOJIBI C CpenHeil 1 KUCJION COn
VEJTEKUCTBIM Ta30M» MIPUPOJE U KU3HU UeIOBeKa
. DKCIEPUMEHTAIBHO JOKa 3HaTh, YTO paCcTBOP aMMMaKa B
42. AmMMUaK U ero coeyHeHusl. | JIabopaTOpHBIN OIbIT b1 Hdatumk
Cout AMMOHMS «OCHOBHLIE CBOficTEA 3aTh NMPUHAMJIESKHOCTh BOJZie — CJ1a0bIN 3JIEKTPOJIAT. S TEKTPOTPOBOIHOCTH
’ pacTBOpa aMMMaKa K YMeTh onpeesniaTh 3TO
aMMMaKa» 6 _
C/IabBIM 3JIEKTPOIMTaM CBOJICTBO C ITOMOIIBIO TaTIMKA
3JIEKTPOIIPOBOJHOCTH
3HaTh MPOMBbIIIJIEHHbIE U
43. Oxcuapl a30Ta. HemoHCTpaIOHHbIe VI3yunTh MPOMBILIIEHHBIE | 1a60paTOPHbIE CIIOCOGHI Jlarauk Temnieparypsl
OIIBITHI:
o 1 J1abopaTopHbIe COCoObl | mosyuenust okeuza asora (IV), NATUMK ’
«ITonryyenne OKCUIAA30TA | o nvyenys okcuaa asota ero (usmueckye i
(IV) 1 uzyuenue ero IV o . pH, paTuuk 271€KTpONpoBOL
g (IV), ero cBoiicrsa, XVIMUUECKIe CBOJICTBA. HoeTH
CBOJCTBY;
0 ’ NpMMEHEHNE B YMeTb COCTaBSITh
«OKuceHe okCyaa a3ora o
[IPOM3BONCTBE a30THOM COOTBETCTBYIOLIME yPaBHEHMsI
(IT) mo okcupa azota (IV)»; | kucaoTe s
. XUMMYECKUX peakiuil. Y MeTb
«BsanmMopercTBe okcuaa
. OOBSICHSITH IIPUMEHEHEe
aszora (IV) c Bomoit n
okcupa asora (IV) B
KUCJIOPOZOM, MOyUYeHue .
. MIPOU3BOJICTBE a30THOM
a30THOM KUCIOTBI»
KUCJIOTBI
45. A30THast KUCJIOTa KaK JIabopaTOpHBIN OIBIT OKCITepUMEHTAIbHO YMeTh 3KCIIepUMeHTaTbHO Hatumk
OKUC/IUTENb, €€ Tmonyuenne. | «Omnpesenenne aMmuay pasauyaTh MOYEBUHY U OIpeesisiTh MOUeBUHY 3JIEKTPOIIPOBOIHOCTHU




HOJV CEJIUTPbI ¥ MOUEBUHBI»

MMHEepaIbHbIE YIOOPEHMS
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