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1.IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUS YYEBHOI'O
NPEJIMETA «XUMUSI» B OCHOBHOM HIKOJIE

N3yyeHue XuMUM B OCHOBHOM IIKOJIE HAIIPAaBICHO Ha JOCTHKECHUE
0oOy4YaromMMHCS JIMYHOCTHBIX, METANpPEeIMETHbIX W TNPEIMETHBIX pE3yJbTaTOB
OCBOEHHUS Y4eOHOTO MpeaMETa.

1.1. /IM4HOCTHBIE Pe3yJIbTATHI

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOTO OOILETO
o0Opa3oBaHus JOCTUTAIOTCS B XO0Jie OOy4YeHHs] XMMUU B €IMHCTBE Y4YeOHOW U
BOCIIUTATENIbHOU EATENBHOCTH. OpraHu3anuu B COOTBETCTBUM C TPAAULUMOHHBIMU
POCCUMCKUMHU COLMOKYJIBTYPHBIMH M J1YXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH,
OPUHIATHIMA B OOLIECTBE NpPaBWJIAaMM U HOPMaMH MOBEAEHUS, U CIIOCOOCTBYIOT
npoleccaM CaMOIO3HAHUsSA, CAMOPA3BUTHUS U COITMATM3AIMU 00 y4arOIIHXCS.

JIMYHOCTHBIE PE3YNIBTAThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHCIIE B
YacTHu:

Ilampuomuueckozo 6ocnumanus
1) LEHHOCTHOTO OTHOILICHUS K OTEUYECTBEHHOMY KyJIbTYPHOMY,

UCTOPUYECKOMY W HAaydyHOMY HACJCAUI0, TMOHUMaHUs 3HAYCHUS XUMHYECKOU
HAyKd B JKU3HU COBPEMEHHOro OOIlecTBa, CIIOCOOHOCTU BIIaJIETh JOCTOBEPHOMU
uHbopMaIe O TEepeloBbIX JOCTHKEHUSX U  OTKPBITHSX MHUPOBOU H
OTEUYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MUpa 1 00IIeCTBa;

Fpa.ucdancxozo eocnumanun
2) MpCaACTAaBIICHHUA O COOUAJIBHBIX HOPpMAax H IIpaBHIIAX MCKIIMYHOCTHBIX

OTHOIIEHWA B KOJUJIGKTUBE, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM
JESTEIBbHOCTU TPU BBIMOJHEHUU YYEOHBIX, MTO3HABATENBHBIX 3a/]1a4, BHITIOJHEHUU
XUMHYECKUX OKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIU B MPOIECCE ITON y4ueOHOU NesTeIbHOCTH;
TOTOBHOCTH OLICHUBATH CBOE MOBEJACHUE U IMOCTYNKH CBOUX TOBAPULIEH C TO3ULIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHHUSI NTOCIEACTBUM MTOCTYIIKOB;

Ilennocmu nayunozo no3nanus
3) MUPOBO33PEHUYECKUX MPEACTABICHUN O BELIECTBE U XMMHUUYECKON peakuuu,

COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAYKM U COCTABIISIOLINAX
OCHOBY JIJIl TOHUMAHUS CYIIHOCTH HAY4YHOM KapTHHBI MUpPA; MPEACTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUS TPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOM CPEIOM, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

4) IIO3HABATEJIbHBIX MOTUBOB, HAIIPABJIEHHBIX HA MOJYy4Y€HNE HOBBIX 3HAHUH I10
XUMUHU, HEOOXOIUMBIX JJ1s1 OOBSICHEHUSI HAOJI01a€MbIX MPOLECCOB U SIBJICHUN;

5) MO3HABATEAbHOM M MH(OPMALMOHHOW KYJIBTYpPbl, B TOM YHCJIE€ HAaBBIKOB
CaMOCTOSITEJIbHOM pPaboThl ¢ Yy4eOHBIMM TEKCTaMH, CIIPABOYHOM JIUTEPaTypOH,
JOCTYMHBIMH TEXHUYECKUMHU CPEJICTBAMU UHPOPMAITMOHHBIX TEXHOJIOTUH;



6) MHTEepeca K OOYYEHHWIO M TMO3HAHUIO, JI0003HATENIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOOOpa30BaHUIO, MCCIEAOBATENIbCKON JEATENIbHOCTH, K
OCO3HAHHOMY BHIOOPY HAINPaBICHHOCTH U YPOBHS 00yUYEHUS B JajdbHEHIIIEM;

Dopmuposanusn Kyaomypol 300p06b:
7) OCO3HAHHUS I1IEHHOCTU >KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY

3I0POBbIO, YCTAaHOBKHM Ha 37I0POBBI 00pa3 >XKU3HH, OCO3HAHUS IOCIEACTBUI U
HENPUATHUS BPEAHBIX MPUBBIYCK (YIIOTPEOICHHS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOIMMOCTH COOJIOJEHUs TpaBui OE€30MAaCHOCTH TMpU OOpalleHHH ¢
XUMHAYECKUMU BEIIECTBAMH B OBITY M PEaIbHOM JKU3HU;

Tpyooeozo eéocnumanus
8) KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO-

UCCJIEN0BATENBCKOM, TBOPYECKOM M JAPYrMX BHAAX AEATEIBHOCTH; HMHTEpEca K
NPAKTUYECKOMY M3YUYEHUIO MPOQPECCUi U TpyJla pa3InyHOro pojJa, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAaHUW MO0 XUMHH, OCO3HAHHOIO BbIOOpa
UHAUBUAYATBbHON TPACKTOPHUH MPOJIOJDKEHHSI 00pa30BaHus ¢ yUETOM JTMYHOCTHBIX
MHTEPECOB U CITIOCOOHOCTH K XMMHUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

IKonozuueckozo eocnumanus
9) OKOJIOTHYCCKH HGJIGCOO6p33HOPO OTHOIICHUA K IMIpUPOAC KaK HCTOYHHUKY

KU3HU Ha 3eMJie, OCHOBE €€ CYHIECTBOBAHUS, IOHMMAHUS LIEHHOCTU 3I0pPOBOTO U
6e3omacHoro oOpa3a KU3HHU, OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY
(Gu3MUecCKOMy U TICUXUYECKOMY 3J0pPOBBIO, OCO3HAHMS IEHHOCTH COOJIIOJIEHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOXKAIOLIKX 310POBBIO U )KU3HHU JIIOACH;

10)  CIOCOOHOCTH NMPHUMEHSTh 3HAHUS, MOJTydaeMble PU U3YYCHUU XUMUH, IS
pelIeHUs] 3a7ay, CBI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEIOW, MOBBIICHUS
YPOBHSI  DKOJIOTHYECKOW  KYyJIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX PEIICHHs TOCPEACTBOM METO0B XUMUU;

11)  DKOJIOTMYECKOTO  MBIIUJICHHS, YMEHUS  PYKOBOJICTBOBATBCA WM B
[M03HABATEIBHOW, KOMMYHUKATUBHON U COLUAIBHOM MTPAKTHUKE .

1.2.MeTanpeaMeTHbIe pe3yJabTaThl

B cocraBe wMmeranmpeaMeTHBIX pPE3yJbTAaTOB BBIJACIAIOT 3HAYMMBIC JIS
dbopMuUpOBaHUS MHUPOBO33PECHHUS  OOICHAYYHBIC TOHATHSA (3aKOH, TEOpHS,
MPUHIIAII, TUIOTe3a, (PakT, cuUcTeMa, MPOIecC, SKCIEPUMEHT W Jp.), KOTOpPHIC
HCITOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeIMeTax M I03BOJISIOT Ha
OCHOBE 3HAHWH W3 3THX NMPEIAMETOB (OPMHUPOBATH MPEACTABICHUE O ICIOCTHOU
HAayYHOW KapTHHE MHUpa, M YHUBEPCAIbHbIC YU4eOHbIC NEHUCTBUS (ITO3HABATEIbHEIE,
KOMMYHHUKATHBHBIE, PETYJSITUBHBIC), KOTOpPHIC OOCCIEeYMBalOT (HOpMUPOBAHUC
TOTOBHOCTH K CaMOCTOSITCIIbHOMY TUIAHUPOBAHWIO W OCYIIECTBICHUIO ydeOHOM
JESITEIIbHOCTU



MeranpenMeTHbie pe3yJbTaThl OCBOCHUSI 00pPa30BaTEILHOM MPOTPaMMBI 11O
XUMHUHU OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU [IO3HABATEIIbHBIMU IEUCTBUSAMU, B
TOM YHCIIC:

ba3oBbpIMHU TOTHYECKUMHU JICHCTBUSIMU
1) YMEHUEM MCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUM

3HAHUM: PaCKpbBIBaTh CMBICII XHMHYCCKUX MOHSATUM (BBII[CJ'IHTB X XapaKTCPHLIC
IMPpHU3HAKK, YCTAaHABJIIMBATL B3aUMOCBA3b C JAPYTHUMH HOHS[TI/ISIMI/I), HCIIOJIB30BATH
IIOHATHUA OJIA 00BSICHEHHUS OTACIBbHBIX (I)aKTOB Hu HBHCHI/Iﬁ; BBI6I/IpaTB OCHOBAaHUA U
KpUTCpUU IJId KJ'IaCCI/I(i)I/IKaHI/II/I XUMHUYCCKHUX BCIICCTB M XHUMHUYCCKHUX peaKuHﬁ;
YCTAaHABJINBATH TPUHYHUHHO-CICACTBCHHBIC CBA3U MCKIAY 00BEKTaMU HN3YUCHUAA,
CTPOUTDH JIOTUYCCKUC PACCYKIACHUS (I/IHIIYKTI/IBHBIC, ACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I);
ACJIaTh BBIBOABI 1 3aKJIFOUYCHUS

2) YMCHUCM TPHMCHATH B HPOUCCCC IMO3HAHUA CHUMBOJIMYCCKUC (3H3KOBBIC)
MOJICIIN, HCIIOJIB3YCMBIC B XMMMHU, Hp€O6paSOBBIBaTB IUPOKO IMPHUMCHACMBIC B
XUMHUU MOJICIIBHBIC TPCACTABICHUA — XUMHUYECKUM 3HaK (CI/IMBOJ'I 3HCM€HT3),
XUMHUYCCKaA (1)0pMyJ1a U YpPAaBHCHHC XUMHUYECKOU p€akuun — IIpu PCIICHHUN
y‘l€6HO'HO3HaBaT€HBHBIX 3agad, C y‘léTOM 9TUX MOACJIBHBIX Hpe,ZICTaBJIeHI/Iﬁ
BBIABJIATE U XdPAKTCPHU30BATh CYIICCTBCHHLIC IPHU3HAKHU NU3YYACMBbIX 00BEKTOB —
XUMHUUYCCKHNX BCIICCTB U XUMHNUYCCKHNX peaKHHﬁ;

bazoBeiMu HCCJIICOA0BATCIbCKUMU I[GﬁCTBPISIMPI
3) YMCHHUCM HCIIOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA

MO3HAHMSA, a TAKXKE B KAdyeCTBE OCHOBHI ISl (OPMHUPOBAHUS THUIIOTE3BI II0
IPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX CY)KIICHUH;

4) NprOOpETCHHE OIbITa TI0 TUTAHHPOBAHWIO, OPTraHWU3allid M IPOBEICHHIO
YUYCHUYECKHX OKCIIEPUMEHTOB: yMEHHE HaOIIoJaTh 3a XOJOM TIpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, GopMynupoBaTh 00OOIICHUS U
BBIBOJIBI TI0 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHUS, COCTABIISITh OTYET
0 MpOJIeTIaHHOM paboTe;

Pabotoii ¢ madopmanmeit
5) yMEHHEM BBIOMpaTh, AHAITU3UPOBATH W HHTEPIPETUPOBATH HHOOPMAIIHIO

pa3IMYHBIX BUAOB U (POPM MpeACTaBICHUS, TOIYIaeMYIO U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJIApHAs.  JUTepaTypa XUMHUYECKOTO COJCP)KAaHUS, CIPABOYHBIC
nocoOwus, pecypcsl UHTEpHETA);

6) YMEHHEM TPUMEHSATH Pa3IMYyHbIe METOJBI U 3aIPOCHI TIPU TIOMCKE U 0TOOpE
WHPOPMAITUU W COOTBETCTBYIOIIMX JTAaHHBIX, HEOOXOIAMMBIX JUIS BBITTOJHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a/1a4 OMPEISICHHOTO TUIIA; MPUOOPETCHHE OIbITa B
00JacTh  WCHOJB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHH,
OBJIJICHHUE KYJIbTYPOU aKTHBHOTO MCIIOIB30BAHUS PA3JIUNIHBIX TOMCKOBBIX CHCTEM;
7) YMEHHEM HCIIOJIb30BaTh M aHAJIM3UPOBATh B TIpolecce Yy4eOHOH U
UCCIICIOBATEIILCKON JIEATEIIHHOCTH WH(MOPMAIUIO O BIUSHHUHM MPOMBIILICHHOCTH,



CEJIbCKOT0 XO34MCTBA M TPAHCIOPTa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpelbl;

YHuBepcaTbHBIMA KOMMYHHKATUBHBIMU JCHCTBUSMU
8) yMEHUEM 3ajJlaBaTh BOMPOCH (B XOJ€ AHalora W/WIA JAUCKYCCHUU) IO
CyllecTBY  oOCyXnaeMol  Tembl, (OpPMYJIUpPOBATh CBOM  MPEIJIOKECHUS
OTHOCHUTEJIBHO BBIMOJHEHUSI TIPEJIOKEHHON 3a/1a4H;
9) npuoOpETEHUE OIbITA MPE3CHTAIMU PE3YJIbTATOB BHIMOJIHEHHUS XUMUYECKOTO
sKcrepuMeHTa (J1abopaTOPHOTro OMbITa, Ja00PaTOPHOI pabOThI MO UCCIIEIOBAHUIO
CBOICTB BEUIECTB, y4EOHOTO MPOEKTA);
10)  3aMHTEPECOBAHHOCTh B COBMECTHON CO CBEPCTHHKAMU TO3HABATEIbLHOW U
UCCJIECIOBATEILCKOM JEATEILHOCTH MPU PEIICHUH BO3HUKAIOUIUX MPOOJIeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB W COTrJIaCOBaHMs MO3UIMHN (00CYXIeHUs, 0OMEH
MHEHUSMH, «MO3TOBBIC IITYPMBI» U JIP );

YHI/IBepCEUII)HI)IMI/I PETYIIITUBHBIMHA ﬂeﬁCTBHHMH
11) YMCHUCM CAMOCTOATCIIBHO ONPCACIIATL HCIIN ACATCIbHOCTH, INIIAHHUPOBATD,

OCYIIECTBIISITh, KOHTPOJUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hauboee 3(hPeKTUBHBIE CITOCOOBI pelIeHUs YUeOHbIX U
MO3HABATEIBHBIX 3ajad4, KOPPEKTUPOBATh MPEIJIOKEHHBIA aJITOPUTM JIEHCTBUMN
IpY BBINOJIHEHUM 3a/laHUi C Y4ETOM IOJyYEHHUs HOBBIX 3HAHUM 00 HM3yyaeMbIX
00BEKTaX — BEUIECTBAX U PEAKLIMAIX;

12) ~ YMEHHEM MHCIIOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, IpeajaracéMble B
YCJIOBUHM 3a/1aHui

1.3.IlpeameTHbIE pe3yJabTaThI

B cocraBe mnpenMETHBIX pE3yNbTaTOB IO OCBOEHUIO O0SA3aTEIBHOTO
COJICp)KaHMsI, YCTAHOBJICHHOTO JaHHOM TpHUMEpPHOM pabodeil mporpamMmMon,
BBIJICIISIIOT: OCBOCHHBIE OOYYAaIOUMMUCSA HAay4YHbIE 3HAHUSA, YMEHHS H CIOCOOBI
NeHCTBHM, crenupuueckue i1 NPEeIMETHOM 00sacTH «XHUMHS», BHIBI
NEATENBHOCTA 0  TMOJYYEHUIO HOBOTO  3HaHWS, €ro  HHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYAIUSIX

[IpeameTHble pe3yabTaThl MPEICTABICHBI IO TOJaM OOY4YEHUSI U OTPaKaroT
c(hOpPMHUPOBAHHOCTH y 00YUYAIOIIUXCS CIASAYIOINX YMEHHI:

8 KIIACC
1) packpvigams CMBICI OCHOBHBIX XMMHWYECKHX NOHSATHH: aTOM, MOJEKYJIA,

XUMHUYECKHM JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, CMEChH,
BAJIEHTHOCTb, OTHOCHUTEJIbHAsI aTOMHAas W MOJICKYJIIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJS XHMHUYECKOTO DJIEMEHTA,
MOJIIPHBIA 00BEM, OKCHJI, KHCJIOTAa, OCHOBaHHUE, COJIb, AJIEKTPOOTPHUIIATEIILHOCTD,
CTETCHb OKMCJICHUS, XHUMHYECKas peakuus, TermIioBod d(ddexT peakiuu,
KJIaccuukaiys peakiuid, XuMudeckas CBS3b, paCTBOP, MaccoBasl J0JIsI BEIIECTBA
B pacTBOpE;



2) ULTIOCMPUPOBAMb B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATUM (CM . 1T .
1) ¥ IpUMEHSTh ATU MOHSATHUS MPU OMHUCAHUY BEILIECTB U UX MPEBPAILICHUH;

3) UCNONIBb308aMb XUMHUECKYIO0 CUMBOJIMKY ISl COCTABIIEHUS (POPMYJT BEIIECTB
Y YPABHEHUU XUMHUYECKUX PEAKIIUN;

4) onpedensims BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX;
CTENIEHb OKHWCJIEHUS DJIEMEHTOB B OWHAPHBIX COEIWHEHUSIX; MPUHAIICIKHOCTD
BEILECTB K OMpPEACIEHHOMY KJIacCy COeAMHEHUHN 1o (popmyliaM; BUA XUMUYECKOU
CBSI3U (KOBAJICHTHAS U MOHHAS) B HEOPTaHUUECKUX COCTMHEHUSX;

5) packpvleams cmblcl nepuoaudeckoro 3akona J . M . Menngeneena:
JEMOHCTPUPOBATh  MOHMMAaHUE  MEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX BJIEMEHTOB OT UX MOJOXKEHUS B MEPUOJUYECKON CUCTEME; 3aKOHOB
COXpPAaHEHHUSI MAacChl BEILECTB, MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO
yU€HHUS, 3aKOHa ABOTaJipo; ONUCLIBAMb U XAPAKMEPU308ams TAOIMUHYIO GOpMY
NEPUONYECKON CUCTEMBl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs
noarpynna (A-rpymma)» u «mnodounas noarpynna (b-rpymnmna)», mansie u 60JbIIHe
NEPUOJIBI, coOmHOCUmb  O0O3HAYEHMs, KOTOphlE HMMEIOTCSs B  TalmuIe
«Ileppogmueckass cucrema xumuueckux osnemeHtoB J[ W MeHnnpeneeBay ¢
YUCJIOBBIMM  XapaKTEPUCTHUKAMU CTPOEHUS AaTOMOB XHMHUYECKHUX DJIEMEHTOB
(coctaB u 3apsn snapa, 00IIee YHUCIO DIIEKTPOHOB U pacIpesielieHhe HX IO
AIIEKTPOHHBIM CIIOSIM);

6) Kaaccuguyuposams XUMHUYECKUE DJIEMEHTHI; HEOPraHWYECKHUE BEUIECTBA;
XUMHYECKUE peakinu (10 YUCIy M COCTaBy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, 110
TeroBomMy 3 dexry);

7) xapaxmepuzoeams (Onucvléams) oOIME XWMUUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXkKIAs OINMCAHUE NPUMEPAMU MOJIEKYJISAPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PEAKIU;

8) NPOCHO3UPOB8AMb CBOWCTBA BEUIECTB B 3aBUCHUMOCTH OT MX KaYE€CTBEHHOTO
COCTaBa; BO3MOXXHOCTH NPOTEKAHUS XHMHWYECKUX IPEBPALICHUN B Pa3IMYHBIX
YCIOBUSIX;

9) 8bIYUCTAMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYHO MAacChl BELIECTB;
MacCOBYIO JIOJI0 XUMHYECKOTO 3JeMEeHTa Mo (OpMyJe COSIUHEHUS; MACCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHHUID XUMHYECKOU
peaKunu;

10)  npumeHsAmMb OCHOBHBIE ONEPALIUH MBICIUTEIIBHON NEATEIbHOCTH — aHaJIu3 U
CUHTE3, CpaBHEHHE, 0000IIEeHNEe, CUCTEeMAaTH3aINI0, KIaCCU(UKAIINIO, BBISBICHUE
MPUYMHHO-CIICICTBEHHBIX CBA3€M — I W3Yy4YEHUS CBOMCTB BEIIECTB W
XUMUYECKUX PEaKIUii; €eCTEeCTBEHHO-HAYUYHbIE METOAbI TO3HAHUS — HAOIIOJICHUE,
U3MEpPEHUE, MOJEIUPOBAHUE, IKCTIEPUMEHT (peasIbHbI U MBICTICHHBIN );



11)  crnedosams MPaBUIIaM TMOJIb30BAHUSA XUMUYECKOW MOCYI0M U TaGOpaTOPHBIM
o0opyI0OBaHUEM, a TaK)Ke MpaBUiIaM OOpaIlIeHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMU TIO BBINIOJIHEHUIO JTA0OPATOPHBIX XWMUYECKHUX OMBITOB IIO
MOJIyYEHUI0 W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOJAOPOAA M KHUCIOPOJA),
IIPUTOTOBJIICHUIO PACTBOPOB C OIPEAEIEHHONM MacCOBOM J0JIEM pPacTBOPEHHOIO
BEIIECTBA; IUIAHUPOBATh M MPOBOAWTH XHMHUYECKHE OKCIEPHUMEHTHI IO
paclo3HaBaHUIO PACTBOPOB IIENOYEH W KHUCIOT C TMOMOIIBI0 HHIUKATOPOB
(;makmyc, dhenondTanenH, METHIOpaHXK U AP )

9 KITIACC
1) pacKkpvléams  CMbICI  OCHOBHBIX XUMHUUYECKUX TOHSATUN: XHUMHYECKUUI

AJIEMEHT, aTOM, MOJIeKyja, MOH, KaTHMOH, aHWOH, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, BaJIEHTHOCTb, AJICKTPOOTPHUILIATEIILHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi peakiusi, XUMHUYECKasl CBs3b, TEIUIOBOM A((EeKT peakiuu, MOJib,
MOJISIPDHBIM O0BEM, PacTBOpP; DJEKTPOIUTHI, HEIJIEKTPOIUTHI, DJICKTPOIUTHYSCKAS
JMCCOIMAIINS, PEAKIIMd MOHHOTO oOMeHa, oOpaTUMble M HEOOpaTUMBbIE PEaKIIHH,
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIMU, OKHUCIUTENb, BOCCTAHOBUTEID,
OKHCJIEHWE W BOCCTAHOBJICHHE, aJIOTPONHs, aM(POTEPHOCTb, XUMHUYECKAs CBS3b
(xoBaJIeHTHas, MOHHAs, METaJUIMYecKas), KpUCTANIMYECKas penéTka, KOppo3us
METaJUIOB, CIUIAaBbl; CKOPOCTh XMMHYECKOM pEaKUHUH, NPEAENbHO AOIMYCTUMAast
koHueHTpanus (ITAK);

2) ULIIOCMPUPOBaAMb B3aUMOCBA3b OCHOBHBIX XUMUYECKUX MOHATHMA (CM . II .
) 1 mpUMEHSTh ATU NMOHATHA MPU OMUCAHUU BEIIECTB U UX MPEBPALLICHUN;

3) UCNONIL308aMb XUMHUECKYIO CUMBOJIMKY ISl COCTaBIICHUS (OPMYIT BEIIECTB
Y YPABHCHUN XUMHUYECKUX PEAKIIHM;

4) onpeoenams BAaJCHTHOCTh U CTETIEHb OKHCICHUS XUMUYECKHUX AJIIEMEHTOB B
COEIMHEHUAX Pa3JIMYHOIO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIACCy COENMHEHWH 1o ¢GopMmynaMm; BHJI XUMHYECKOW CBs3M (KOBaJeHTHas,
HMOHHAsA, METAJUIMYECKAsl)) B HEOPraHWYECKHX COEAMHEHUAX; 3apsA]l HOHA IO
XUMHYECKOW (hopMysie; XapakTep Cpeabl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COEIMHEHUM, TUIl KPUCTAIUTMYECKON pPEeIIETKN KOHKPETHOTO BEILIECTBA;

5) packpvieams cmuic niepuoanueckoro 3akona J[ . M . MengeneeBa u
JIEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCHIBAMb U XAPAKMEPU308amsb TaOIUYHYIO
dbopMy TEPHOTUIECKON CHCTEMBl XHMHUYECKHX JJIEMEHTOB: Pa3iudaTh MOHATHS
«rmaBHas noAarpynmna (A-rpynma)» u «modounas noarpymma (b-pymma)», Mansie
OonbpIIMie  TIEPUOJBI;  CcOOMHOCUmMb  OOO3HAYEHHs, KOTOPHIE HMEIOTCS B
MEePUOANYECKON TabJiMile, C YUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX BJEMEHTOB (COCTaB M 3apsj] siapa, oOllee 4YHCIO 3JIEKTPOHOB U
pacnpenesieHue uX 1o 3JICKTPOHHBIM CII0SIM); 00bsCHAMb 00ITHUE 3aKOHOMEPHOCTH



B U3MCHCHHUH CBOMCTB 3JIEMEHTOB M WX COCIMHCHHH B TIpe/eiaX MaJIbIX IEPHO0B
Y TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB,;

6) Kaaccupuyuposams XUMUYECKHAE DIIEMCHTHI, HEOPTaHWYECKHE BEIECTBA;
XUMHYECKUE Peakiuu (IT0 YHCIY U COCTaBy YYaCTBYIOIIUX B PEAKIIUH BEIIECTB, IO
TeroBoMy d(h@ekTy, M0 HUZMEHEHUIO CTENEHEeW OKHUCICHUS XUMHUYECKHUX
3JIEMEHTOB);

7) xapakmepuzoeams (onucwvléams) OOUIME XUMHUYECKHE CBOMCTBA BEIECTB
pPa3IUYHBIX KJIACCOB, MOJATBEpIKIas ONMHCAaHUE NPHUMEPAMH MOJICKYJISPHBIX U
MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX XUMUUYECKUX PEAKITUN;

8) cocmasnams  yPaBHEHHUS  DJCKTPOJUTUYECKOW  JIUCCOIMAIIMU  KHUCJIIOT,
IIEJIOYCH M COJICH; TOJHBIE W COKpAIICHHBIC YpPAaBHEHUS PEaKIUi HOHHOTO
oOMEHa; ypaBHEHUS PEaKIU, MOATBEP)KIAONINX CYIICCTBOBAHUE T'€HETHYECKO M
CBSI3M MKy BEIICCTBAMU PA3JTMYHBIX KJIACCOB,;

9)  packpvleamb  CYIIHOCTh  OKHCIMTCIBHO-BOCCTAHOBUTCIIBHBIX  PEaKIIHM
TIOCPEJICTBOM COCTaBJICHHUS 3JICKTPOHHOTO OajaHca 3THX PeaKITui;

10)  mpoeHO3UpOsamb CBOWCTBA BEIICCTB B 3aBHCHMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XMMHUYECCKUX MPEBPAICHUH B Pa3IMYHBIX YCIOBHUSIX;

11)  6blYUCAMb OTHOCUTEIHHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEILIECTB;
MAacCOBYIO JIOJIF0 XMMHYECKOTO JJIEMEHTa 10 (OopMysie COSAHMHEHHs; MAacCOBYIO
JIOJIF0 BELIECTBAa B PAacTBOpE; MPOBOJIUTH PACUETHI MO YPABHEHUIO XUMUYECKOUN
peakuuu;

12)  cnedosams TPaBUIIAM TOJIB30BAHUS XUMHUYECKON MOCYION U J1a0OPaTOPHBIM
o0opyAOBaHUEM, a TaKXKE MpaBUiiaM OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIMSIMU  TI0  BBITIOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB TIO
MOJIYYEHUIO M COOMPaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa M YTJIEKUCIIOrO rasa);
13)  mpoeoOumMb PeaKlly, MOATBEPKIAIONME KAaUeCTBEHHBI COCTaB Pa3IUYHBIX
BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPHI- OpOMUI-, HOIUM-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THUAPOKCUA-UOHBI, KATHOHBI aMMOHHUSI W HOHBI
M3YYEHHBIX METAJIOB, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX HEOPTaHUUYECKUX
BEIIECTB;

14)  npumeHsmMb OCHOBHBIC OTIEPAIIMHI MBICTUTEIHHON JEATETHHOCTH — aHAIIN3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIIeHHEe, CUCTEeMaTU3allii0, BBISBICHUE MPUUYUHHO-
CIIEICTBCHHBIX CBSI3€d — [l WM3Y4YEHUS CBOMCTB BEIIECTB W XUMHUYECKUX
pEaKInii; eCTECTBEHHO-HAYYHBIE METOJIbI MTO3HAHUSA — HAONIOZCHUE, U3MEpPEHNE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PEaTbHBIA U MBICTICHHBIN)



2.COAEP/ KAHUE YUYEBHOI'O MNPEIMETA «XUMHUSA» IO T'OJAM
N3YYEHUSA

8 KUIACC
Pazgen 1. OcHOBHBbIC NMOHATHS XMMHUHM (YPOBeHb ATOMHO-MOJIEKYJISAPHBIX
npeacTABJICHNI)

[Ipenmer xumuu. XuMHUs KaK 4YacTh €CTECTBO3HaHMs. BelectBa M ux
cBoMcTBa. MeTo/Ibl MO3HAHUSI B XUMHH: HaOJIOJIeHHEe, dKCrepuMeHT. [Ipuémbl
Oe3omacHoi paboThl ¢ 000pyaOBaHUEM U BerlecTBaMu. CTpoeHUe MIIaMEHH.

Uucteie BemectBa U cMmecu. CrmocoObl OYMCTKH BEIIECTB: OTCTAaWBaHUE,
dbunsTpoBaHue, BbiMapuBaHue. @OU3NUECKHE W XUMHYECKHE  SIBJICHUS.
Xumuueckue peakuuu. [Ipu3Haku XUMHYECKUX PEAKUMH U YCIOBHS
BO3HUKHOBEHUS U TEUEHHUS] XUMUUYECKUX PEAKIIHII.

ATOMBI, MOJICKYJIBI U MOHBI. BellecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
ctpoenus. Kpucramnuieckue u amop¢HbIE BEIeCTBa.

Kpucrainuueckue  peméTku: HOHHAsg, AaTOMHas M MOJIEKYJSpHas.
3aBUCUMOCTh CBOMCTB BEILIECTB OT THUIIA KpUCTaJUIMUEeCKOM pemérku. [Ipocteie u
CIOKHBIE BellecTBa. MeTamibl M HEMETaulbl. ATOMHas €JIWHUIA MAacChl.
OtHocuTenbHAsE aTOMHasi macca. SI3bIK XMMHUU. 3HAKM XUMHYECKHX DJIEMEHTOB.
3aKOH TOCTOSHCTBA COCTaBa BEIIECTB. XuUMUueckue (Gopmyinbl. OTHOCHUTENbHAS
MOJIEKYJIsipHass Macca. KadyeCTBEHHBIM M KOJMYECTBEHHBIM COCTaB BEIIECTBA.
Brruncnenus mo xumudeckuM popmynam. MaccoBas 10711 XMMUUYECKOTO dJIEMEHTa
B CJI0’)KHOM BELIECTBE.

BanenTHOCT, ~ XMMHYECKUX  3eMEHTOB. OmnpenelieHHWEe  BaJIEHTHOCTH
ANeMEHTOB 1o (opmyne OuHapHbBIX coenuHeHud. COCTaBICHHE XUMUYECKHUX
dbopmysT OMHAPHBIX COSTMHEHUH 110 BaJICHTHOCTH.

ATOMHO-MOJNEKYISIPHOE yueHHEe. 3aKOH COXpPAHEHHs Macchl BellecTB. JKU3Hb
u pesarenbHOCTh M. B. JloMoHOCOBa. Xumunueckne ypaBHEHUs. THIIBI XUMUYECKUX
pEaKIUH.

Kucnopoa. Haxoxnenue B npupoae. [lonydenue kucnopoaa B 1abopatopuu
Y MPOMBINUIEHHOCTH. DU3NUecKkre U XUMUYECKHE CBOMCTBA Kuciopoaa. I openue.
Oxkcuapl. Ilpumenenue kucnopona. Kpyrosopor kucimopona B mpupojge. O30H,
ajuioTponus Kuciopona. Bo3ayxu ero cocrtaB. 3amura atMocpepHOro Bo3ayxa OT
3arpsi3HCHUN.

Bonopon. Haxoxaenue B npupose. [lonydenrne Bogopoaa B 1a00patopuu U
MPOMBINUIEHHOCTH. PU3NYECKHE U XMMUYECKHE CBOMCTBA Bojgopoaa. Bogopon —
BOCCTaHOBUTENb. Mepbl 0e30macHOCTH Mpu padore ¢ BogopoaoM. IIpumeHenue
BOJIOpOAA.

Bopna. Merone! onpeaeneHunst coctaBa BOJAbl — aHaln3 U cUHTE3. Ousnueckue
CcBOWCTBa BOJbl. Boma B mpupome M crnocoObl €€ OYHUCTKUA. Alpanus BOJBI.



Xumnyeckue cBouictBa Bonbl. [Ipumenenme Boapl. Boma — pacTtBopUTEND.
PactBopumocTs BemecTs B BoAe. MaccoBast 107151 paCTBOPEHHOTO BEIIECTBA.

KomnuectBennble oTHOmEHUs B xumuu. KoimdecTtBo BemectBa. MoOIb.
Monsipnass Macca. 3akoH ABoraapo. MoispHbiii 00b€M Ta30B. OTHOCHUTENbHAs
IJIOTHOCTH Ta30B. OOBEMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKIIUIX.

Baxneillmue Kinacchl HEOPraHMYECKUX coeauHEeHHM. OKCHIBL: COCTaB,
knaccudukanus. OCHOBHBIE M KHUCJIOTHBIE OKcuabl. HoMeHkiaTypa OKCHIOB.
Pu3NYeCcKrue U XUMHYECKNE CBOMCTBA, MTOJIyYEHNE U IPUMEHEHUE OKCHUJIOB.

I'unpoxcuasl. Knaccudukanus rugpokcunoB. OcHoBanus. Cocras. Lénoun
U HepacTBOpUMbIE OCHOBaHMSA. HomeHknatypa. Pu3nUeCKHE WU XUMUYECKHE
CBOMCTBAa OCHOBaHuW. Peakuusa nHeutpanusaumu. IlomyueHne u npuMeHeHue
OCHOBaHUU. AMGOTEPHBIE OKCUBI U THAPOKCHIBI.

Kucnotsl. CocraB. Knaccudukanus. Homenknarypa. ®Pusnueckue Hu
XUMHUYECKUE CBOMCTBA KUCIOT. BBITECHUTENBHBIN Pl METAJUIOB.

Comu. CocraB. Knaccudpukauus. Homenknatypa. dusnyeckue CBOMCTBa
cosieit. PactBopuMocTh conelt B Bojie. XUMHUYECKHUE CBOMCTBa coseit. CriocoObl
nosydeHus cosuei. [Ipumenenue comnen.

I'eHeTnyeckass CBsA3b MEXKAY OCHOBHBIMH KJIacCaMU HEOPTaHUYECKUX
COE€IMHEHUN
JdeMoHCTpanuu.

1. O3znakomiieHHe ¢ 1a60paTOPHBIM 00OPYAOBAHHEM, TPUEMBI OE30ITACHOM

paboTHI C HUMH.
OO0pasipl TUIMTMYHBIX METANIOB U HEMETAJUIOB.
Peakuuu, WimtocTpupyromye OCHOBHbBIE TPU3HAKH XUMHYECKUX PEAKIIMIA.
[Tony4yenue u coOupanure KUCIOPO1a METOJOM BHITECHEHUS BO3/IyXa U BOBI.
[lony4yenue Boiopoa, mpoBepKa BOJOPO/Ia HA YUUCTOTY, COOMpaHUe
BOJOpPOJa METOAOM BBITECHEHHUSI BO3/1yXa U BOJBL.
B3aumonenicTBre HaTpUs U KUIBLKS C BOJOU
3HaKOMCTBO ¢ 00pa3liaMi OCHOBaHUHU.
Henrpanmuzanus ménoym KUCIOTON B MPUCYTCTBUU HHAUKATOPA.
. IlomyueHne ocagkoB HEPACTBOPUMBIX THAPOKCHUIOB U U3YUYCHUE UX CBOMCTB.
10 3HaKOMCTBO ¢ 00pa3aMu KUCIOT
11.3nakoMcTBO ¢ 0Opasnamu coiei

ok wn

© N>

JlabopaTopHbIe ONBITHI.

PaccMmoTpenne BemecTB ¢ pa3nuIHbIMA (PU3UYECKUMH CBOWCTBAMH.
Pazgenenue cMecu ¢ MOMOIBIO MAarHUTA.

[Tpumepsl GpU3NYECKUX U XUMUYECKUX SIBIICHUM.
O3HakoMiieHHEe ¢ 00pa3liaMu MPOCTHIX U CIOXKHBIX BEUIECTB.
Peaknusa 3aMemenns Meau Keae30M.

Oxkucnenue meau (MeTHON MTPOBOJIOKH)

O3HakoMJieHHE ¢ 00pa3liaMu OKCUJIOB.

JlelicTBUE 1IEIOYEH HA UHIUKATOPHI.

. JleficTBrE KUCIOT HA UHAUKATOPHI

10 B3aunmojelicTBue METaIOB ¢ KUCJIOTAMHU

CoNoarwWdE



11.B3auMoieicTBHE 1IEI0OUEN C KUCIIOTAMU.
12.B3auMoaencTBrE COIE CO MIeI0UaMU
13.B3auMoieiicTBrE COIEN ¢ KUCIOTaMU

IIpakTyeckue padoThbl.
1. TIpuémnsi 6e3omacHoOi paboThl ¢ 000pyI0BaHUEM U BemecTBaMu. CTpoeHue
IJIAaMEHHU.
2. Ounctka 3arps3HEHHON MOBaPEHHOM COJIH.
3. TlonmyueHue u CBOMCTBA KHCIOpOAA
4. TlonmydeHue BOJOpPOAA U U3yUEHUE €0 CBOUCTB.
5. TlpuroroBneHue pacTBopa ¢ ONpeaAcIEHHON MacCOBOM AoJei
PacTBOPEHHOIO BEIIECTBA.
6. Pemienue skciepuMEHTaIbHBIX 3a/1a4 N0 TeMe «BakHelme Kiacchl
HEOPraHUYECKUX COCTUHEHUI.
PacuyerHble 3a1aun:
1. BrluucieHue OTHOCUTENBHOW MOJIEKYJIIPHON MAcChl BEIIECTBa MO GpopMyIie.
2. BpluncneHue MaccoBOM JT0JIM JIEMEHTa B XUMUYECKOM COETUHEHUH.
3. HaxoxpaeHue MaccoBOi JOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE.
4. BeruucneHre Macchl paCTBOPEHHOTO BEIIECTBA M BOJIbI JIJIsl TPUTOTOBIICHHUS
pacTBOpa onpeIeIEHHON KOHIEHTPALUH.
OOBbEMHBIE OTHOILIEHUS Ta30B MPU XUMUUYECKUX PEaKIUIX.
Brrurcnienus mo XMMHYE€CKUM YpaBHEHHSIM MacChl, 00bEMa 1 KOJTMYeCTBa
BEILECTBA OJTHOTO U3 MPOJYKTOB PEAKIIMH [0 MACCE UCXOJHOTO BEILIECTBA,
00BEMY HIIM KOJIMYECTBY BEIIECTBA, COACPKAIIETO ONPEACIEHHYIO OO
IIPUMECEH.

o o

Paznen 2. Ilepuoaguyecknii 3aKOH U NMEPUOAUYECKAS] CHCTEMA XHUMHUYECKHX
jeMeHnToB [[. U. MenaesieeBa. CTpoeHnne atoma

[lepBoHauanbHble TMOMBITKA KJIACCU(PHUKAIUKA XUMHUYECKUX DJIEMEHTOB.
[ToHATHE O rpynmax CXOIHBIX 3JEMEHTOB. ECTECTBEHHBIE CEMENWCTBA IIEIIOYHBIX
METAJIJIOB U TAJIOTeHOB. biiaropoiHeie ra3sbl.

[Tepuonnueckuin 3akoH JI. M. Menneneesa. Ilepmonuueckas cucrema Kak
€CTECTBEHHO-Hay4YHasi KJacCU(UKAIMS XUMUYECKUX dDJIEeMEHTOB. TalOnmmuHas
dopma mpencraBIeHUs KIACCHPUKANUA XUMHYECKHX 3JIeMEeHTOB. CTpyKTypa
tabnunbl «Ileproandeckas cucrema xuMmudeckux anemeHtoB . . MenaeneeBa»
(xopoTtkasi popma): A- u b-rpynnsl, neproibl. GU3NUECKUNA CMBICI MOPSIKOBOTO
AJIeMEHTa, HoMepa Mepruoja, Homepa rpynmsl (s 3IEMEHTOB A-Tpyrmi).

Ctpoenne aToma: sSApO M AJNEKTpoHHas oOosiouka. CocTaB aTOMHBIX sEp:
MPOTOHBl U HEUTpoHbl. M30TOmbl. 3apsi aTOMHOTO f/pa, MacCcoOBOE YHCIO,
OTHOCUTENbHas aTtomHas Macca. CoBpeMeHHas (OPMYIUPOBKA TMOHSITHS
«XUMHYECKUU DJIEMEHT.

ONeKTpoHHass 000JI0YKa aToma: IOHATHE 00 DJHEPreTUYeCKOM YpPOBHE
(?JIGKTPOHHOM CJI0€), €r0 €MKOCTH. 3aIlOJIHEHUE JJICKTPOHHBIX CIIOEB Y aTOMOB



AJIEMEHTOB  NepBOro—rperbero nepuofoB. CoBpemeHHas  (HOpMyIUpOBKa
IIEPUOANYECKOTO 3aKOHA.

3HaueHUE NEPUOAMYECKOro 3akoHa. Hayuneie poctwxkenuns [ .
MeHpneneeBa: HUCIPABICHUE OTHOCUTEIBHBIX AaTOMHBIX Macc, NpeACcKa3aHue
CYILIECTBOBAHUSI HEOTKPBITBIX 3JIEMEHTOB, IIEPECTAHOBKM XMMHUYECKUX AJIEMEHTOB
B nepuoauyeckor cucreme. JXKusnp u nearensHocts /. . Menneneena.

Paznen 3. CtpoeHue BemecTBa

DNEKTpOOTPUIATENBHOCTD  XUMUYECKUX JJE€MEHTOB. (OCHOBHBIE  BUBI
XUMHUYECKOW CBS3U: KOBAJIECHTHAs HEMOJSPHAsl, KOBAJEHTHAs MNOJISIpHAS, MOHHAS.
BajleHTHOCTh 371EMEHTOB B CBETE JJIEKTPOHHOM TeopuH. CTENEHb OKHMCIICHMUS.
[IpaBuiia onpeaeneHus: CTENEHN OKUCIEHUS 3JIEMEHTOB.
JdeMoHCTpanuu.
1 (12). Monenu KpUCTAIITMYECKUX PEIIETOK KOBAJIEHTHBIX U MOHHBIX COCTUHEHUN.
2 (13). ConocraBienue pu3nuecKux CBOUCTB COCTMHEHUHN C KOBAJICHTHBIMU U
MOHHBIMU CBA3SIMHU.

9 knacc
Paznen 1. MHoroo0pasue XuMn4eCKUX peakiui

Knaccuduxanuys XUMUYECKUX pPEaklMii: peakiui COCANHEHUS, Pa3JIOKEHUS,
3amenieHus, ooMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE peakiuu. OKUCIUTENb,
BOCCTAHOBHTEJIb, IMPOLECCHl OKUCIEHUS M BoccTaHoBieHUs. (CocraBiieHUE
YPaBHEHUN OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUA C IOMOUIBI0 METOJIa
ANEKTPOHHOTO OaliaHca.

TeroBbie  3hdEeKT  XUMHUYECKHUX  peakiui. DK30TepMUUECKHE |
SHIOTEPMHUYECKHE peakuuu. TepMOXUMHUYECKHE ypaBHEHHs. Pacué€rel mo
TEPMOXHUMHUYECKUM YPaBHEHUSIM.

CxopocTh XxuMuuyeckux peakuuil. DaxTophl, BIUSIONIME HA CKOPOCTh
XUMUYECKUX peakiuid. [lepBoHauanbHOE MPEICTABICHUE O KAaTaIu3e.

Oo6partumebie peakiuu. [IoHSITHE 0 XUMUYECKOM PaBHOBECHH.

XUMHUYECKHE  peakuu B  BOJHBIX  pacTBOpax.  OJIEKTPOIUTHL U
HeaeKTponuThl. Monbl. KaTHOHBI M aHMOHBI. DJNEKTPOJIUTHYECKAS JHCCOLMAIUs
KHUCJIOT, OCHOBaHUW U coJied. CraOble W CHIbHBIE JJIEKTPOJIUTHL. CTENneHb
aucconuanuu. Peaknuu MOHHOTO OOMEHa. YCIIOBHS TEUCHHUS DPEAKIUN HOHHOTO
oOMeHa 10 KOHIIA. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHHMUECKUX
COCIMHEHUN B CBETE IPEACTABICHUM 00 3JICKTPOJUTHUYCCKON IHCCONMAIUN M
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakusix. [lonsamue o eudponuse coneli.

JdemoncTpanum:

1. Ilpumepsl 3K30 - U FHAOTEPMUUECKUX PEAKIIHIA.

2. VI3yueHue BIWSHUS YCIOBHUH MPOBEJACHUS XUMHUYECKUX PEaKInil Ha e¢

CKOpOCTH

3. HcnbiTanne pacTBOPOB BEIIECTB HA AJIEKTPUUIECKYIO TPOBOIUMOCTb.
JlaGopaTopHbIe ONBITHI:

1. Peakiuu MexX1y pacTBOpaMu AJIEKTPOJIUTOB
IIpakTuyeckue padoThI:



1. Pemenue skciepuMEHTaIbHBIX 3a7a4 10 TeMe «CBOMCTBA KUCIIOT, CONEH U
OCHOBAaHUH KaK 3JIEKTPOIUTOB

PacueTHble 3agaun:
Bpruucinenus no TepMOXUMHUYECKUM YPABHEHUSAM PEAKLIUM.

Paznen 2. MHoroo0pasue BeuecTs

Hewmerannel. ['anorensl. [lonoxeHrne B nepuoaANYECKON CUCTEME XUMUYECKUX
JJIEMEHTOB, CTPOCHHE HUX aromMoB. Haxoxnenue B mnpupone. Pusmyeckue Hu
XUMHUYECKHE CBOMCTBA TaJOreHOB. CpaBHUTEIbHAS XapaKTEPUCTHUKA TaJIOTEHOB.
[TonyyeHne W TpUMEHEHHE TajloreHoB. XJiop. PU3MYECKHE U XUMHUYECKHUE
coicTtBa xyopa. IIpumenenue xmopa. XiopoBomopona. Duznyeckue CBOKCTBA.
[Tonyuyenue. CoinsiHasg kuciaota ¥ €€ conu. KauecTBeHHass peakuusi Ha XJIOPHUJ -
noHbl. Pacnio3naBanue xJI0pua0B, OPOMHIOB, HOUJIOB.

Kucnopon u cepa. IlosoxkeHue B TEPUOJMYECKOW CUCTEME XUMHYECKUX
3JIEMEHTOB, CTpoeHue ux atomoB. Cepa. Amotponusi cepbl. Duznveckue u
XUMHUYECKHEe cBoWcTBa. Haxoxnaenue B mpupoae. I[lpuMeHeHue cephl.
CepoBoaopoa. CepoBogopojiHas KuciaoTa U €€ conu. KauecTBeHHas peakiusi Ha
cynbpua-uonbl. Oxcun ceppi(lV). @dusznueckue U XUMHYECKHE CBOWMCTBA.
[Tpumenenue. CepHucrtas kuciiota u €€ conu. KauectBeHHas peakius Ha CyJIbpuUT-
noHbl. Oxcup cepol(VI1).CepHast kuciaoTa. XMMHUYECKUE CBOMCTBA pa30aBlIeHHON U
KOHIIEHTPUPOBAHHOM CEepHOM KUCIOThI. KauecTBeHHast peakius Ha Cylb(aT-UOHBI.
XHWMHUYECKHAE PpEAKLMH, JIEKAIIUE B OCHOBE MOJYYEHUSI CEPHOW KHCIIOTHI B
IPOMBIIITIEHHOCTHU. [IpuMeHeHne cepHOil KUCIIOTHI.

Azor u dochop. IlonmoxxkeHne B NEPUOIUYECKON CHUCTEME XUMHUYECKUX
AJIEMEHTOB, CTPOCHHE WX aTOMOB. A30T, (PU3WYECKHE M XUMHUYECKHUE CBOWCTBA,
noyiyyeHue u npumeHenue. Kpyrosopot azora B npupone. Ammuak. Ouznueckue
U XMMHUYECKHE CBOMCTBA aMMHaka, Mody4yeHue, npumeHeHue. Coiau aMMOHWUSL.
A3oTHas kucioTta U €€ cBoiicTBa. OKHUCIUTEIbHBIE CBOMCTBA a30THOM KHUCIIOTHI.
[TomyuyeHne a30THOM KHCJIOTHI B Ja00OpaTopuu. XMMHUECKUE PEAKIINH, JISKAIIHNE B
OCHOBE IOJYYEHHUs a30THOM KHMCJIOTBI B POMBILIICHHOCTH. [[puMeHenne a3oTHoU
KuCa0Thl. Cou a30THOM KUCJIOTHI M X MPUMEHEHHE. A30THbBIC YI00pEHHUS.

®docdop. Ammorporms dochopa. Puzmyeckne M XUMHUUYCCKHE CBOWCTBA
docthopa. Oxcun dochopa(V). Dochopras kucimora m e€ coau. DocdopHbie
ya00peHus.

Yraepon u kpemHuid. [lonoxkeHne B MEPUOJUYECKON CHCTEME XUMHYECKUX
3JIEMEHTOB, CTPOEHUE HUX aTOMOB. YriepoAd. Amnorponus yriaepona. Ousznueckue
U XMUMHUYECKHE CBOMCTBa yriepoja. AncopOuus. YrapHblid ra3, CBOWCTBA U
dusnoIornYecKoe JEHCTBHE HA OpTraHWU3M. YTJIEKHCIbIN ra3. YTolbHAs KUCIOTa U
e€ comu. KauecTBeHHas peakmnusi Ha KapOoHaAT-MOHBL. KpyroBopoT yriepoga B
npupoae. OpraHM4ecKue COEUHEHU YIIepoaa.

Kpemnuit. Oxkcun xpemuusi(1V). KpemuueBas kuciora u e€ conu. Cmexio.
Llemenm.

Mertamibl. [lonoxkeHne METAIUIOB B NEPUOJUYECKOM CHCTEME XHMHYECKUX
3JIEMEHTOB, CTPOCHUE HUX aTOMOB. MeTtammnyeckas cBsi3b. PU3NUYECKUE CBOWMCTBA



METAJJIOB. Psii aKTUBHOCTH METAUIOB (DJIEKTPOXUMHUUECKUU DSl HANpPsHKEHUU
MeTaJIoB). XUMHUUYECKHE CBoMcTBa MeTauioB. OOmuMe crnocoObl MOy4eHUs
MeTtasioB. CrijiaBel METAIOB.

[Ilenounbie Metamibl. [lojI0KEHHE IMIEIOYHBIX METAJJIOB B IEPUOAUYECKOU
cucreme, crpoeHue ux aroMoB. Haxoxnenue B npupone. Dusnueckue u
XUMHUYECKHUE CBOMCTBA LIEJIOYHBIX METAJUIOB. [[puMeHEeHNE MIETOYHBIX METAIIJIOB U
WX COCTUHCHUU.

Illenouno3zeMenbHbIe MeTaLIbL. [lonokKeHne 1mea109H03EMENIbHBIX METAIIIOB B
[IEPUOIUYECKON CUCTEME, CTPOCHUE UX aTOMOB. Haxoxaenue B mpupoae. Maruui
U KaJbllMM, HMX BakHeHine coeauHeHusi. JKECTKOCTb BOABI M CIOCOOBI €€
YCTPAHEHMUS.

Amomunuii. IlonoxxeHue antOMUHUS B NEPUOJUYECKOM CUCTEME, CTPOCHUE
ero aroma. Haxoxnenue B mnpupone. PU3NUECKUE U XUMUUYECKHUE CBOMCTBA
amomuaus. [Ipumenenue amomMuHusg. AMQOTEPHOCTH OKCHAA W THUIAPOKCHIA
AJTIOMUHUS.

Keneszo. IlosoxeHue »xeineza B MEPUOJUYECKOM CHUCTEME, CTPOCHHUE €ro
aroma. Haxoxnenue B npupone. Ouznyeckne m XMMHYECKUME CBOMCTBA JKeye3a.
Baxkneitimne coequHeHHs Kelle3a: OKCHJIbI, THAPOKCHABI M coiu kene3a (I1) u
xenesa (I1I). KayectBeHnble peakuun Ha noHbl Fe2* u Fe3*,

JdeMoHcTpanum:
4. TlomydeHue XJI0pOBOIOPOJA U €T0 PACTBOPEHHUE B BOJIE.
5. Pacrno3naBanue XJ10pua-HOHOB
6. AmtoTpomnHbie MOAU(BHUKAIIUN CEPBI.
7. Tlonyuenue aMMuaka
8. Pacno3naBaHue KaTHOHOB aMMOHUS
9. Moaenu KpUCTANIMYECKUX PEIETOK aiMa3a u rpadura.
JlaGopaTopHbIe ONbITHI:
2.3HaKOMCTBO ¢ 00pa3liaMH IPUPOIHBIX COSTUHCHUN HEMETAJIOB (XJIOPUIaMH )
3. O3HakomIIeHHE ¢ 00pa3aMu cepbl U €€ MPUPOTHBIMU COCTMHEHHSIMU.
4. 3HaKOMCTBO ¢ 0Opa3liaMy MPUPOTHBIX COSAMHEHUI HEMETAIIOB (CyIb(haTaMu)
5. PacniozHaBanue cyibhaT-uOHOB
6. O3HaKoMIIeHHE ¢ 00pa3IiaMu IPUPOIHBIX HUTPATOB
7. 3HAaKOMCTBO ¢ 00pa3aMu IPUPOTHBIX COCTMHEHUI HEMETaUI0B (KapOOHATaMM )
8. B3ammojelcTBUE yTrIeKUCIOro ra3a ¢ u3BeCTKOBOM BOJOM.
9. Pacnio3HaBaHue kapOOHAT-HOHOB
10.3HaKOMCTBO ¢ 00pa3aMu METAJIJIOB U CIIAaBOB
11. Pacio3HaBaHve KaTHOHOB HAaTpUsl, KAJIHS
12. Pacio3naBaHne KaTHOHOB KaJIbIns, Oapus
13. 3HaKOMCTBO C COEIMHEHUSIMUA AJTFOMUHUS
14. 3HaKOMCTBO C pyamu xkejes3a
IIpakTuyeckue padoThI:
2. VI3yueHue CBOWCTB COJITHOW KHCIIOTHI
3. Pemenne skcnepuMeHTATBHBIX 3314 110 TeMe «Kucmopona u cepay



4. Tlonyuenue okcuna yriaepona (IV) u uzyuenue ero ceoicts. PacrioznaBanue
KapOOHATOB.
5. Pemenue skcnepruMeHTANbHBIX 3aa4 10 TeMe «MeTajuibl 1 UX
COCIUHEHUS.
PacuyerHble 3aga4u:
Bbrurciienust mo XMMHUYE€CKUM YpaBHEHHUSIM MaccChl, 00bEMa WM KOJIMYECTBA
BEILECTBA OJIHOTO U3 MPOAYKTOB PEAKIIMH 10 MAaCCE UCXOHOTO BEUIECTBA, O0BEMY
WA KOJIMYECTBY BEILIECTBA, CONEPKALIETO ONPEAECIEHHYIO IO IPUMECEH.

Paznen 3. Kparkuii 0030p BaskHeillIUX OPraHN4YeCcKUX BeleCTB

[Ipeqmer opranuueckodt xumuu. Heopranudeckue u  OpraHUYECKUE
COEIMHEHHUs. YTIepo] — OCHOBA HU3HU Ha 3emie. OCOOEHHOCTH CTPOEHUS aToMa
yraepojia B OpraHUYeCKUX COCTMHCHUSX.

VYrneroaopoasl. [IpenenvHbie (HACHIIEHHBIE) YrieBOAOPOAbl. MeTaH, 3TaH,
OpormaH —  MNPOCTEHINe  TPEJACTaBUTENN  NPEACNIBbHBIX  YrieBOJ0POJIOB.
CrpykrypHble (HOPMYIBI YIJIEBOAOPOAOB. ['OMOJIOTHYECKUIA Ppsi TIPEACTBHBIX
yraeBooposioB. ['omonorn. Pu3ndeckue U XUMUYECKHE CBOMCTBA MPEACIIbHBIX
yIaeBOJOPOIoB. Peakiuu ropeHus W 3amenieHus. HaxoxlIeHwe B Tpupojie
peaeNIbHBIX YTIIeBOI0po10B. [I[puMeHenne MeTaHa.

HemnpenenbHbie  (HEHACHIIIEHHBIC)  YIVICBOAOPOABL.  DTWUJCHOBBIK  psif
HEIpEAEIbHBIX YIIE€BOAOPOAOB. OTWIEH. PU3NUECKUE U XUMUYECKHE CBOMCTBA
stuneHa. Peakuusa npucoennHeHus. KauecTBeHHbIE peaklMy Ha ATUJIEH. Peakuus
nosmmMepuzaund. [lonustunen. [IpumMenenue sTumneHa.

AUETHICHOBBIA psAJl HENpEIETIbHbIX YIIeBOAOpoAoB. AuetuieH. CBolcTBa
aneruieHa. [I[puMeHeHue aneTusieHa.

[IpousBonubie yriaeBogopoaoB. KpaTkuii 0630p OopraHMYeCKUX COCIUHCHHM:
OIHOATOMHBIE  CHUPTHI  (METaHOJ,  3TAaHOJ),  MHOIOATOMHBIE  CHUPTHI
(3TWJICHTJIMKOJIb, TJMIIEPUH), KapOOHOBBIC KHUCJIOTHI (MypaBbUHAS, YKCyCHas),
CIIOXHBIE d(DUPBI, )KUPBI, YIIIEBOAbI (TJIFOKO3a, caxapo3a, Kpaxmal, IeJITI0J03a),
aMHUHOKHCIIOTHI, OeKu. Pojb O€IK0B B Opranusme.

[lonsiTHe O BBICOKOMOJIEKYISAPHBIX BeniectBax. CTpyKTypa MOJUMEPOB:
MOHOMEp, NOJIUMEP, CTPYKTYPHOE 3BEHO, CTeNEeHb nonumepusanuu. [lonustuien,
MOJIMIPOIHUIICH, TOJTUBUHWIXIOPHI.

JdemoHcTpanum:
10.Monenu MOJIeKYyJI OPTaHMYECKUX COSTMHEHUH.
11.T'openuie yrieBogopoaoB U OOHAPYXKEHUE MPOAYKTOB UX TOPEHUS.
12.KauecTBeHHas peakius Ha STUJICH.
13.06pa3iiel u3Aenid U3 MOTUITHIICHA, TTOJUITPONIIICHA, TOJIMBUHIIIXJIOPUAA
14.PacTBOpeHME TIIUIIEpUHA B BOJE
15.CBoiicTBa YKCYCHOM KUCIOTBHI.
16.006pa31isl IeKapCTBEHHBIX MPENapaToB
17.00pa31ipl ynakoBOK MHUILEBBIX MPOYKTOB C KOHCEPBAHTAMU
JlaGopaTopHble ONbITHI:
1. (15) UsrorosneHnue mMojiesield OPraHM4eCKUX COSUHEHUN (IOMaITHUN
AKCHEPUMEHT)
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2. (16) KauectBeHHas peakius Ha Kpaxmas (JOMallHUN SKCIIEPUMEHT)
3. (17) 3nakoMcTBO ¢ 00pa3laMy XUMUYECKUX CPEJCTB CAHUTAPUU U TUTHEHBI
(TOMaIIHUI 3KCIEPUMEHT)

IlepeyeHb KOHTPOJBHBIX Pa0OT:
8 KIacc

KonTtponbsnas padora Nel no teme «IlepBoHayaibHble XUMHUYECKUE TTOHSATHUS
KonTtponbsnas padbora Ne2 o remam: «Kucnopony», «Bomopoa», «Boaa. PactBopbi».
Kontponsnas pabGora Ne3 mo Teme «BaxHeimmne KiIacchl HEOPTaHUYECKUX
COCMHEHUI.
Kontponbsnas pabora Ned4 nmo temam «Ilepuoanueckuii 3aKOH U CTpOEHUE aTOMay U
«CTpoeHune BenecTra. X UMUUYECKasi CBSA3bY.

9 kiacc
Kontponsnas pabora Nel mo temam «Knaccudukanuss XUMHYECKUX pEaKIUN» U
«INEKTPOIUTHYECKAS JUCCOLIHAITUS».
KonTtponbshas pabora Ne2 no teme «HemeTamnbiy.
KonTtponbshas pabora Ne3 no teme «MeTasibl U UX COSTUHEHUS.
KonTtponbsnas padora Ned o teme «OpraHu4ecKue COeIUHEHUSI.

Ilepeyenb NpakTHYECKUX PAdOT:
8 Kiacc

[Ipaktuueckas padora Nel. Ilpuemsl Oe3omacHoi pabOTHl ¢ 00OPYJOBAaHHEM U
BelecTBamu. CTpoeHue MmiIaMeHHu.

[Ipaktuueckas pabora Ne2. OuncTka 3arpsi3HEHHON MOBAPEHHOM COJIH.

[Ipaktuueckas padora Ne3. [TomyyeHue u cBoiicTBa KUCIOPOIA.

[Ipaktuueckas pabora Ned. [Tomyuenue BOAOPOIa U UCCIAEAOBAHUE €TO CBOMCTB.

[Ipaktnueckass padotra NeS.IlpuroToBieHue pacTBOPOB COJEH C ONpEAECICHHOU
MacCOBOM J0JIEM PACTBOPEHHOI'O BELIECTBA.

[Ipaktuueckas pabora Ne6. PemieHwe -SKCIEpUMEHTAIbHBIX 3a7ad IO TEMe
«BakHenIne Kiacchl HEOPraHMYECKUX COEIUHEHUI.

9 kiacc

[IpakTtuueckast padorta Nel. M3ydyeHue BIUsIHUSL YCIOBUI MPOBEACHUS XUMHUECKOMN
peakuuu Ha €€ CKOpPOCTb.

[Ipaktnueckass pabora Ne2. PelieHwe 5>KCIEPUMEHTAIBHBIX 3a/lad IO TeMe
«CBOMCTBa KHCJIOT, OCHOBAHUW U COJIEH KAaK JIEKTPOIUTOBY.

[Ipaktrueckast padbota Ne3. [lonydyeHue constHON KUCTOTHI U U3yUEHHUE €€ CBOMCTB.

[Ipaktuueckass pabota Ned. PeiieHue 5>KCIEPUMEHTAIBHBIX 33a/ady IO TeMe
«Kucnopon u cepar.

[TpakTtrueckast padbota NeS. IlonyyeHue aMMuaka 1 U3y4eHUE €ro CBOMCTB.



6. Ilpaktuueckas pabora Ne6. Ilonmyuenue oxcuaa yraepoma(lV) m uzyuenume ero
cBoicTB. Pacrio3HaBaHue kapOOHATOB.

7. Ilpaktuueckass pabora Ne7. PemenHue 5>KCHEPUMEHTAIBHBIX 3aJad IO TeMe
«Meramb».

2.2.HanpaBJjieHUsI NPOEKTHOM AeATEIbHOCTH 00y4al0IMXCH

[IpuMeHUTENBHO K MIKOJLHOMY KypCY XUMHUHU CHUCTEMa MPOECKTHON pabOThI
MOKET OBITh MPEJICTABJICHA ABYMS MOIX0IaMHU:

1.CBs13b IPOEKTOB ¢ YU4eOHBIMH TeMaMu (Ha YpOKe).

2.Wcnonib30BaHNEe TPOCKTHOM AESTEILHOCTH BO BHEKJIAcCHOW paborte (BO
BHEYPOUHOU JIESITEIILHOCTH )

[lenecoobpa3Ho wucmnonb3oBaTh 00a monaxoma. Kpome Toro, B CBSI3UM C
npeacTosime  mpoduausanueli  o0yuyeHHWs Ha CcTapuieid  CTYNEHHM  IIIKOJIBI
peArnoiaraeTcss KOMILIEKC O0a30BbIX, MPOQPUIBHBIX M JJIEKTUBHBIX KYpPCOB.
Brenpenne meToa mpoeKTOB MPOUCXOIUT 0€3 pa3pylIeHUs MPEAMETHON KIIaCCHO-
ypoO4YHON cucTeMbl. MOXHO BBIJICIUTH ABA BHJA YPOUHBIX 3aHATHNA IS
dbopMupoBaHUs MPOEKTHOM EATEIHHOCTH.

Ilepevlit 6u0 — IPOCKTHBIN YPOK, KOTOPBIN IHEIMKOM COCTOUT U3 pabOThI HAT
MIPOEKTOM. Br160op konmdecTBa 4acoB U GOPMBI IPOBEJACHUS TaKHX YPOKOB
3aBUCAT OT BUJA NpoekTa. [Ipeamnonaraercsa BbICOKas CTENEHb CAMOCTOSTEILHOCTH
yYalluXCs B BBIMOJHEHUU MPOEKTA. AKTyaJu3UpPyEeMbI€ MPEAMETHbIC 3HAHUS TI0
XUMUU 3aKpeIUIAIOTCS, YIUIYOJSIOTCS, PacHIUpSIOTCS B Ipoliecce pabOThl Ha
MPOEKTOM M OCBOCHHSI HOBOT'O 3HAHUSI YYAITUMMUCS.

Bmopoii 6ud— ypok, Ha KOTOPOM MOTYT HCHOJIb30BaTbCSI MPOEKTHI,
BBITIOJTHEHHBIE OT/ACIBHBIMY YYAIIUMUCS WIIM TPYIIIIAMHU YUYaIllIUXCSl BO BHEYPOUHOE
BpeMs IO KaKHM-THOO TeMaM IMPEIMETHOr0 (XMMHUYECKOT0) COJACpP)KaHUS, WIH
MEKIPEAMETHBIEC MPOCKTHI.

Ha takux ypokax ydyammecss MpPe3€HTYIOT CBOM MPOeKT. IIpe3eHTanms —
BAKHBIA HAaBBIK, KOTOPBIM pa3BUBAaeT pe4yb, AaCCOLUMATUBHOE MBIIIJIECHUE,
pediekcuto.

Takum oOpa3om, oBIaZeHUE MPOSKTUPOBAHUEM TPOUCXOIUT HE TOJIBKO TIPH
OCYILIECTBIICHUH 1IEJIOCTHOTO MPOEKTa Ha ypOKaxX, HO U MPU BKIIOYEHUU B KAHBY
TPaAUIMOHHOTO YypOKa 3JIEMEHTOB MPOEKTHOM JEATENbHOCTA WU KaKOH-THOO
YacTH MPOEKTA.

JI71s1 IPOEKTHOM NEeATEeIbHOCTH Ha YPOKaxX HCIOJIb3YIOTCS CIEAYIOIINE BUIbI
MIPOEKTOB: UHOUBUOYATILHbIE U 2PYNNOGble, MOHONpeOMemHuble, KpamKoCpOyHble,
uHgopmayuoHHvle, UCCIe008amenbCKue.

NunuBuayanbHble MPOEKTHI BBIOMPAIOT KAaK MPABUIIO Y4YalllHMecs, XOPOIIO
OpUEHTHPYIOIIHECS B y4eOHOM MaTtepuale, MHOTJa C 3aBBIIICHHOW CaMOOILICHKON
WJIU IIKOJIbHUKH, UCTIBITHIBAIOIIUE 3aTPYJHEHUS B OOUIEHUU C OJHOKJIACCHUKAMHU.
Yamie Bcero Jetd BBIOMPAIOT TpynmnoByio ¢opmy pabotTel. WHIuBUAYyalibHBIC
MPOEKThl B TMOCJHEAHUE TOAbl TEPSIOT CBOK IMEPBOHAYAJBHYIO 3HAYMMOCTh H
YCTYHaKT MECTO T'PYHIOBBIM BHJIaM IIPOECKTHOM JEATEIbHOCTH.



['pynmoBbie mpOEKTHI HAMOOJEE yIauyHbl HA YPOKaxX, 3TO OOBSICHSETCS TEM,
YTO CIUTQYMBAIOT JETEH, MO3BOJISIIOT OMPENEIUTh OOS3aHHOCTH BHYTPH TPYIIIIHI.
[losTomMy uHAMBUAyalbHAsE padOTa B paMKax ydeOHBIX MPOEKTOB BBHICTYHAaEeT B
POJIM OTHOM U3 COCTABIIAIOIINX I'PYIIIOBOTO MPOEKTA.

MoHonpeaMEeTHBIE MPOEKTHI, KaK MPaBUIIO, MPOBOJASTCS B paMKax OIHOTO
npeaMeTa, pean3yloTcss Ha HECKOJIBKUX ypOKaxX IpH BBHITIOJHEHUU IPOCKTOB.
PaGora Ham MOHONpOEKTaMH TpeAyCMaTpUBaeT MPUMEHEHHUS 3HAHUM U3 JIPYTHUX
obmacteii. Ho cama mpo6iiema JIeXHuT B pyciie XuMHu4Ieckoro 3Hanusa. Yacto padbora
HaJT MOHOMNPOEKTaMHU UMEET CBO€ MPOAOKEHHE B BUJC WHIAWBUIYAIbHBIX WU
IPYIIOBBIX TPOEKTOB BO BHEYPOUHOE BPEMSI.

MOHOIIPOEKTHI  11€JIECO00Pa3HO MCIOJIB30BaTh HAa HAaudalbHBIX JTamax
dbopMupoBaHUs y ydaluxcs HAaBBIKOB Y4EOHO-UCCIIEI0BATEHCKON IEITEIIbHOCTH.

Kparkocpounbie mpoekThl (MUHH-TPOEKTHI) pa3palaThIBaIONIME HA OJIHOM
WM HECKOJBKUX YPOKaX, 3aHMMaIOT HECKOJbKO YacOB y4eOHOro BpeMeHH. Takue
MPOCKTHl HWCIOJB3YIOTCSA JJIsI  YIIyOJIGHHOW TeKyied mpopaboTKu yueOHOU
XUMHUYECKOU TPOEKTHOU JAEATEITbHOCTH.

NudopmarimonHble MPOEKTHI HalleJIeHbl Ha cOop, 00pabOTKy U aHanu3
uHopMalMK 0 XUMHYECKOW mpoOsiemMe W HamparieHbl Ha (OPMUPOBAHUE Y
ydaluxcss yMEHUW M HaABBIKOB TMoucCka uHpopmanuu, ee o00600meHus. Takue
IPOCKTHI ~ MOTYT  BBIMOJHATBCS  KaK  CaMOCTOSTENbHBIE  HMCCIICIOBAHUS,
UCCJIEN0BATEIBCKOTO TPOEKTA.

B pamkax wuccineqoBaTeIbCKOTO MPOEKTa  MOJEIUPYETCS  CUTyalus
pEeaIbHOrO0 HAy4YHOrO IMOMCKA, MOAYMHEHHOI'O JIOTUKE U CTPYKTYpE MOIJIMHHOIO
uccieqoBaHus. Takoe HCClIedOoBaHUE MNPOBOJIUTCS KAK HA OCHOBE OIpPEACICHUs
npoOJIEeMHON 3a/layy, BBIJBMKEHUS THUIIOTE3 €€ pEelIeHUs, apryMEHTHPOBAHHOTO
BHIOOpa  TOMCKOBBIX  METOJIOB, IMPOBEJACHHE OJKCIEPUMEHTa, TIYyOOKOTO
OCMBICJICHUS TIOJIYYeHHOU HH(OopMaIuu.

[IpoexThl BO BHEYPOUHOU ACATEIBHOCTH

Opranuzanusi MPOEKTHOTO OOy4YeHHS BO BHEYPOUHOH JIE€ITEIbHOCTHU
BO3MOXKHa B paMKax (akyIbTaTHBHBIX KYypCOB, KPY>KKOB, SJIEKTUBHBIX KYPCOB I10
BBIOOPY, BO BHEKJIACCHOU paboTe MO XUMHUH.

TpeOGoBaHuUs K TAKUM MPOEKTaM OCTAIOTCS MPEKHUMHU, OJTHAKO PACIIUPSIOTCS
MMO3HABATEIbHBIE BO3MOYKHOCTH, YBEJIMYMBACTCS BPEMsI MX BBIIOJHEHUS, MOXKET
M3MEHSATHCSI BO3PACTHOM COCTAB YYAaCTHHUKOB. Bo BHEypO4HOU AEATENBHOCTH
yYalllMeCcsi BBIMOJHAIOT MPOEKTHl CIEAYIOUIUX BUJIOB: UHOUBUOYALbHbIE U
epynnoevie, Mmedrcnpeomemmule, cpeonecpounbie u 00/120CpoUHbIE,
ungopmayuonHvle, uccneoosamenvcxue, meopuecKue, NPaKmuKo-
opueHmuposarmvie (npukiaouvie), ponesvie. OO0 WHIAUBUIYATbHBIX, TPYIMOBBIX,
WH(OPMAITMOHHBIX, UCCIICIOBATEIHCKUX MIPOEKTaX OBLIO CKA3aHO BHIIIIE.

MexnpeaMeTHble TPOEKTHI MPEJACTABIAIOT CcoO0M OoJjiee CJIOXKHOE U
KOMIUIEKCHOE HCCIEJOBAHUE C DJIEMEHTAaMU COJEpKaTeIbHON UWHTErpanuu
pa3nuuHbIX oOnacted 3HaHUM. Takue NPOEKTHl BBIMOJHAIOTCS YYallUMHUCS Ha
MPOJABUHYTOM  dSTalie€  OCBOEHUS  HABBIKOB  IMPOEKTHOM  JEATEIbHOCTH.
MexnpenMeTHbld  NPOEKT, Kak IIOKa3blBae€T MpPaKTUKa, TpeOyeT YeTKOu
KOOpAWHAIMU YCWJIMM BCEX €ro YYaCTHHMKOB, TIIATEJIbHOW CTPYKTYpHU3aLHMH XOJ1a



UCCNIEIOBAHUS,  MNPABWJIBHOTO  BBIOOpA  CPENCTB  JIOCTMXKEHMM  IIEJIei.
MexnpeanMeTHble MPOEKThl HE MOTYT OOOUTHUCH 0€3 3HAUMTEIBHBIX BPEMEHHBIX
PECYPCOB M 4ACTO BBIMTOJHAKOTCS BO BHEYPOUHOE BPEMSI.

CpenHecpoyHble Y JOJTOCPOYHBIC MPOEKTHl  BBIMOJHSIOTCS B TEUEHUU
JUIUTEIBHOTO BPEMEHHOIO TPOMEXYTKA W HCHOJB3YIOTCA JJIsl HUCCIEAOBAHUS
3HAYMMBIX YYEOHBIX MPOOJIEM, 4aCTO MEKIIPEIMETHOTO XapaKTepa.

@DopMbI NPEACTABJICHHUS IIPOEKTOB

Pe3ynbrathl BBIMOJHEHHBIX MPOEKTOB BCErja MaTepUabHBI, T.€. Kak-JIHM00
o(OpMJICHBI: TUIAKAT, KOHCHEKT, albOOM, BUACOPUIbM, OJIOKHOT, Marka, MakerT,
MOJENb, WIpa, CIEeHapuil, pa3paboTka, KOMIIBIOTEPHBIC CJIai/Ibl, IUIAHIIET,
nuaduibM, OykieT, aduina, pUCyHKH, 3a04Hasi SKCKYPCHs, BUKTOPUHA, HHTEPBHIO,
BBICTaBKa U T.]I.

TeMbI IPOEKTOB:

8 kiacce

Ne Tema pazagena Tema MUHU-IIPOEKTA

Tena. BemectBa. CBolicTBa

Y IUBUTENBHOE TEJIO U €r0 CBOMCTBA

VY IUBUTENBHOE BEIIECTBO U €r0 CBOMCTBA

Jlerko nu OTJIMYUTH CMECh OT YUCTOTO BEIecTBa?.
Camas riaBHas CMeCh B MOEM )KU3HU

Uucroe BenecTBO BAAIU OT CMECHU

XUMHUYECKHE BEIIECTBA BOKPYT HAC.

Kakue Momnekysibl MOKHO Ha3BaTh TMTAHTaMU?
Kpacota ¢ nomomipto xumuu. beiToBas Xumus.
[TpoayKThl MUTAHUS KaK XUMUYECKUE COCTMHEHUS.
XUMHS U UCKYCCTBO.

MerTasibl B MCKYCCTBE.

Cnoco0bl OUYHMCTKH TUTHEBOM BOJIBI.

B uém Bkyc xneba?

Bo3ayx, KOTOPBIM MBI JIBILINM.

[Iepexuch Bogopoaa.

[Touemy oBoiy U GPYKTHI KUCIBIE?

beperute Bony!

[Ipenmer xumum.
Bemectsa.

ATOM U €ro CTpoeHHE

Mup u3 aToMOB

PoJib y4eHBIX-XUMHUKOB B OTKPBITUHM aTOMa U
V3YUYECHUU €r0 CTPOCHUS

['eorpadust XUMHUYECKUX HA3BaHUM

HcTopus oTKpbITUSI XUMHAYECKOTO 3jieMeHTa Ne ... .

[Tepnonnueckas

2 |cucreMa XUMHUYECKHAX
anemenTtoB [[. 1.
Menaeneena




Crpoenue BemiecTa

Benuknii yuensii M.B. JloMmoHOCOB.

JlomaiHss anreyvka.

3HAKM HA MUIIEBBIX YITAKOBKAX.

Xumus 1 nureparypa. ToOukHd CONPUKOCHOBEHHUS.
Mup 3amaxos.

Cpencrtaa U1 MBIThS IIOCYABI.

9 KJjacce

Ne Tema paszgena

Tema MUHU-IIPOEKTA

MHoroo06pa3sue
XUMHYECKUX PEaAKITHi

Peakiiu B3pbIBBI U Ueperiaxu

XuMuveckas 3aBUBKa U 00€CIIBEYUBAHHUE BOJIOC.
’Kuszub — B3auMOAEHCTBHE MEXKIY MOJIEKYJIAMH.
Hctopus crinuku.

OTx0/1b1, MyCOp, OTOPOCHI. ..

JlomaniHsis anTeuka

BripamnuBanue KpucTaajioB B JIOMAIIHEH
nabopaTopuu

MHoroo6pasue
BEIIICCTB

Uyneca U3 cTekna.

Urto ckpriBacTcs 3a OykBoit "E?

Cepa u ee coenHEHUS.

CexkpeTbl 0e1103y00H YIBIOKH

Hanutok «Koka-komna»: HOBbIE BOIPOCHI CTapOil
IPOOJIEMBI.

MerTaibl B OpraHu3Me 4eaoBeKa.

Kucnotsr u ménouu B OBITY.

N3yuenue coctaBa 1 CBOMCTB MUHEPAIBbHOM BOJIBI.
J{nst yero Hy>xeH 1oj?

Kanpuuii u €ro CoOeTMHEHNUSI B OPTaHU3ME YEJIOBEKA.

Opranuueckue
BeIllECTBA

W3 ;KU3HU TTOJIMATHIIEHOBOT'O ITaKeTa.
N3 gero cocrout oaexaa. BoiokHa.
UYTto crnpATaHO B KyCOUKE MbLIa?

3. TemaTnueckoe NJIaHUPOBaAHKE, B TOM YHCJIE C y4eTOM padouei
NMPOrpaMMbl BOCIIMTAHMSA € YKa3aHHEM KOJUYECTBA YacoB,

OTBO/IUMBIX HA OCBOEHHE KAXKI0N TEMbI
8 ki1ace
(2 uaca 6 neoenro,; 6ceco 68 uacos, usz nux 3 uaca - pezepsroe 6pemsi)

Knace 8

Paznen

| Ko | Temnr

| Kost- | OcHOBHBIE BHIBI | OcuoBHbIe




a- BO JeSTETbHOCTH HAaIpaBJICHUs
BO qgaco 06y‘-IaIOH.II/IXCS'I BOCIIUTATEILHOU
yac B (Ha ypOBHe ACATCIbHOCTHU
OB YHHUBEPCATHHBIX Y4EOHBIX

JIEUCTBUI)

Paznen 1 51 | OcHoBHELIE IOHATHSA [TarpuoTHueckoe,
xumMuu (ypoBeHb I'PaKJIaHCKOE,
ATOMHO-MOJIEKYJIAPHBIX TPYyZIOBOE,
NMpeacTaBJIeHUI) JKOJIOTUYECKOE

BOCITUTAHHUE,
LIEHHOCTHU
Hay4HOTO
MTO3HAHUS,
KYJIbTypa
3I0POBBS

Tema 1.1 20 |Ilpenmer xumuu. Xuwmus |1 Paznuuath peIMETHI

[TepBoHavanbH Kak 9acTh U3YYCHUS  €CTECTBEHHBIX

bIC €CTEeCTBO3HAHUS. HayK.

XHUMHYECKUE BemecTBa u ux cBolicTBa.

TTOHATHS.

Meronel mo3HaHus B |1 HaoOimronars CBOMCTBA
XUMHH. BEIIECTB M WX W3MCHCHHUS
B XOJI€  XUMHYECKHX
peaKIuu.
[IpakTrueckas paboTa | 1 Cobmonath npaBuia
Nel. Tlpuemsl Ge3omacHO TEXHUKH  OE30TaCHOCTH.
paboTsl ¢ 00OpyIOBaHUEM 3HAKOMHUTHCS c
n BemectBaMu. CTpoeHue 1ab0paTopHBIM
TJIaMEHHU. 000pyTOBaHHEM.
N3yuars CTpOEHUE
IJIAMEHH, BbIIBUTrast
TUINOTE3bl M TMPOBEPSAS UX
SKCIIEPMEHTAIILHO.
Yucteie  BemectBa u |1 Paznuyats MOHSITUS
CMECH. Crioco0sl «YUCTOE  BEIIECTBO» W
pa3ieneHusl CMECeil. «CMECh BEIIECTBY.
[IpakTnueckas pabora | 1 YMeTh paziensTh cMmecH
Ne2. Ouncrka METOJaMH  OTCTaUBAHUA,
3arpsi3HEHHOM bunbTpoBaHUL u
MOBapEHHOU COJIH. BbINIAPUBAHUS.
duznyeckue ull Paznuyars ¢usnueckue u
XUMHYECKUE SIBIICHUSL. XUMHYECKUE SIBIICHUS.
XUMUYECKUE PEaKIIUU. Onpenenstsb PU3HAKU
XUMHUYECKUX peaxIuii.
QdukcupoBath B TeTpaau
HaOmoJaeMble  TPU3HAKU
XUMHYECKHUX PeaKIHii
Atombl, Momekymel u |1 Paznmuuath MOHSITHS
VOHBI. «aromy, «MOJICKYIIa,
«XUMUYECKHI  DIEMEHTY,
«HOH»,  «QJIEMEHTapHbIC

qacTUuIbD).




BemecTBa MOJIEKYIAIPHOIO Paznuuyats HOHATUSA

u HEMOJIEKYJIIPHOTO «BEILECTBA

CTPOEHHUSL. MOJIEKYJIAPHOTO

Kpucrannuueckue CTPOCHUS» M «BEILIECTBA

PELIETKA. HEMOJIEKYJIIPHOTO
CTPOCHUS.
PopmynupoBaTh
OIIpeAcIICHUE HOHATUSA
CKPUCTAININYECKHE
PELIETKIY.

IIpocTteie U ClOXKHBIE 3HaTh OIIpeacIICHUE

BelecTBa.  XMMHYECKHUE IPOCTOTO M CJIOKHOTO

aneMeHTel. Metaiel  u BEILIECTB, YMETh

HEMETaJLIbI. pasynyaTh MOHATHUSA

«IpOCTOE  BEHIECTBO» U
CXUMHUYECKUH DIIEMEHT).

SI3BIK  XHMUH. 3Haku
XAMHAYECKUX  DIIEMEHTOB.
OTHOCHUTEeNbHAs aTOMHas
Macca.

DopMUpPOBATH YMEHHE
NPUMEHSATh  3HAKU U
CHMBOJIBI XUMHYECKUX

31eMeHTOB.  Omnpenensars
OTHOCHUTEJIBHYIO aTOMHYIO
Maccy JIE€MEHTOB.

3aKoH IIOCTOSIHCTBA IIpon3BoauTe pacyeTsl Ha

COCTaBa BEIECTBA. OCHOBE 3aKOHa
MOCTOSIHCTBA cocTaBa
BEIIECTBA.

Xumudeckue  (popMysb. Onpenenars COCTaB

OtHOocHuTenbHasg
MOJIEKYJISIpHAs Macca.

MPOCTEUIINX COCTUHEHUHN
o UX  XUMHYECKUM
dopmymnam. dopmupoBath
YMEHUS paccyxartb
JIOTHYECKH, PUMEHSITD
3HaKH W CHUMBOJBI IS
pemieHusT  yu4eOHBIX W
MI03HABATENIBHBIX 3a/1a4.

MaccoBas OIS
XHUMHYECKOTO JJIEMEHTa B
COEIMHEHNMN.

YmeTh paccuuTaTh
MacCOBYIO JIOJTEO
XUMHYECKOTO 3JIEMEHTa B
COCIMHEHUM.
®dopmupoBaTh YMEHUS
yCTaHaBIIUBaTh AaHAJIOTHH,
UCIOJIb30BaTh AITOPUTMBI
JUISl pellIeHUs 3a7au.

BaneHTHOCTh XMMHUYECKHX
snemMeHToB. OnpezeneHue
BAJIEHTHOCTH 3JIEMEHTOB
1o ¢opmynam OMHAPHBIX
COCAVHECHUN.

3HaThb ompeneneHue
HOHSTHS BaJICHTHOCTH.
Onpenenars BaJIEHTHOCTb
JIEMEHTOB B OMHAPHBIX
COEJIMHEHUSIX.

CocraBiieHHEe XUMHYECKUX
(hopMyIl 1O BaJIGHTHOCTH.

YMeTh COCTaBIISITh
bopmyIb OMHApHBIX
COeIUHEHUN o

BaJICHTHOCTH.




ATOMHO — MOJIEKYJIIPHOE CocraBisaTh KOHCIIEKT

YUYCHHE. YpOKa.

3aKOH COXpPaHEHHUsI MacChbl WnmtoctpupoBarh  3aK0H

BELIECTB. COXpaHEHHUS Macchbl
BEUIECTB  KOHKPETHBIMU
npuMepamMu,  OOBACHATH

€ro0 € TOYKM 3PEHHUS
aTOMHO-MOJIEKYJISIPHOTO
yueHus,  paboratb  C
y4eOHUKOM JUIsl TIOMCKa
OTBETOB Ha NOCTaBJICHHbIE
BOIIPOCHI.

XHWMHUYECKUE YPABHECHHS.

CocTaBiiarh CXEMBI
XUMHYECKUX peaKuuid u
npeoOpa3oBbIBaTh HX B
ypaBHEHUSI.

Tumel XUMHUYECKUX
peaKuuid.

3anuchiBaTh  ypaBHEHUS
XUMHUYECKUX peakuuit
pa3IM4HOTO THIIA.
Onpenensatb TAN PEaKIUU
M0 JTAHHOMY XUMHYECKOMY
ypaBHeHuto. [IpoBoauTh
MPOCTEUIINA XUMHUYECKHI
SKCIIEPUMEHT,  COOJIIO/Ias

npaBuiIa TEXHUKH
0e30IIaCHOCTH.
KontponsHas pabora Nel BrinosHTh 3aIaHUS
o TEME OIPEIECIECHHON CII0KHOCTH
«IlepBoHauanbHbIC o MPOUJIECHHOMY
XUMHUYECKUE ITOHATHUS Marepuaiy.
Tema Kucnopon, ero ooOmras OnucelBaTh XUMHUYECKUH
Kucnopon. XapaKTepUCTHUKA. 3JIEMEHT 3 (0)
l'openue. [Tonydyenne  kucnopoja. MPEUI0KEHHOMY  TUJIaHy.
duznyeckue CBOMCTBa OmnuceiBaTh HAOMIOJaEMEIE
KHCJIOpOJa. XHUMHYCCKHE peaKIuu.
YyacTBOBaTh B
COBMECTHOM O0O0CYXJICHUU
pEe3yNbTaTOB. Jematn

BBIBOJIbI U3 PE3YJIIbTATOB
IMPOBCACHHBIX OIILITOB.

XUMHUECKUE CBOWCTBAa HU
IPUMEHEHHUE KHCIOpOJa.
Oxcnppl. Kpyrosopot
KHCJI0pOJIa B IPUPOJIE.

Hccnenosathb CBOICTBa
kuciopojga.  OnuchBaTh

COCTaB, CBOMCTBA "
3HAYCHUE KHCIIOPO/Ja.
Pacno3naBats  ONBITHBIM
yTeM KHCIIOPO/I.
YyacTBOBaTh B
COBMECTHOM 0OCYXIEHUHU
pE3yNbTaTOB. Jlemarn

BBIBOJIbI U3 PE3YJIILTATOB
IMMPOBCACHHLIX OIIBITOB.

IIpakTuyeckas pabota

IIpoBoguTe mpocrenmme




Ne3. [lonyuenue u
CBOICTBA KUCIIOPOJIa.

OTBITBI:  TIONy4CHHE U
coOupanue KHCJIOpOJa.
Cobmnronath npaBuiia
TEXHUKU  OE30MaCHOCTH.
Jenarn BBIBO/IbI u3
pe3yNIbTaTOB

MIPOBEJICHHBIX OIBITOB.

O30H. Annotponus W3yyars cBoiicTBa 030Ha

KHUCIIOPO/Ia. Ha OCHOBaHUU
HaOJIIOACHUS 3a
JEMOHCTPAIIHOHHBIM
IKCIIEPUMEHTOM.
Hcnons3oBaTh
MH(POPMALIMIO M3 Pa3HbIX
HUCTOYHUKOB TUTST
MOITOTOBKH KpaTKUX
COOOIIEHU.

Bo3nyx u ero cocras. N3ydarh cocTaB BO3IyXa

3amuTta aTMoc(hepHOTo Ha OCHOBaHUU

BO3JIyXa OT 3arpsi3HCHUS. HAOJTIOICHUS 3a
JIEMOHCTPAITHOHHBIM
IKCIIEPHUMEHTOM.
Ucnonb3oBarh
nH(poOpMaIMI0 W3 pa3HBIX
HUCTOYHUKOB TUISE
MOJATOTOBKH KpaTKuX
COOOIIEHUH

Tema Bomopon, ero  oOmras OnucelBaTh XUMHUYECKHUU
Bonopon XapaKTepUCTUKa u SKCIIEPUMEHT o

HaxXOXJIeHUe B TPHUPOJIE.
[Tonyuenue Bogopona
ero (usmueckue cBOMCTBA.
Mepbl 6e30macHOCTH TIPH
paboTe ¢ BOJOPOJIOM.

MPEIIOKEHHOMY  TIJIaHY.
OnuceiBaTh HAOIIIO1aEMbIE

XUMUYECKHE pEeaKIInH.
VYuacTBOBaThH B
COBMECTHOM OOCYXJICHUH
pPE3YNIBTATOB. Jenatpb

BBIBOJIbI U3 PE3YJIIbTATOB
IMPOBCACHHBIX OIILITOB.

XuMu4deckue CBOMCTBa HccnenosaThb CBOMCTBa
BOJIOpOJIa Hu ero BOJIOPO/JIA. OmnucwIBaTh
MIPUMEHEHHUE. COCTaB. CpoiicTBa u
3Ha4YCHHE BOJIOPO/IA.
Pacno3naBath  ONBITHBIM
yTeM BOJIOPOJL.
OmnuceiBaTh HAOMIOJaEMEIE
XUMHYECKHE peaKkiuH.
YuyacTBOBaTh B
COBMECTHOM O0OCYXIECHUHU
pE3YyNbTaTOB. Jlematn
BBIBOJIBI M3 PE3YJIbTATOB
MIPOBEJACHHBIX OTBITOB.
[IpakTuueckas pabora [Monydyats u coOuparth

Ne4. Tlonydyenue Bonopoaa

BOJIOPOJ. Hccnenosatp




U HUCCIEJOBaHHE  €ro CBOICTBa BOJIOpOJA.
CBOWCTB. IIpoBepsTe BOAOpOA Ha
YHUCTOTY. Cobutoath
npaBuiia TEXHUKH
0€30MacCHOCTH.
Tema 4.Bopa. Bopna. Meronsi Brictynats c
PactBopbl. OTpe/IeNICHUs cocTaBa COOOIIIEHUSIMH,
BOJIbI — aHAJIU3 W CHUHTE3. COTIPOBOXKIAEMBIMHU
Boga B nmpupome wu Mpe3EHTalHEH.
crocoObl €€  OYHCTKH. CaMocTOSTENBHO

Abspanys BoJbl.

paboTtaTth ¢ uH(popMaLue.
Oco3HaBaTh
HEOO0XOINMOCTh
COOII0IeHNSA paBUI
9KOJIOTHYECKHU
0e30I1acHOTO ITOBEJACHHUS B
OKpYXKaroIed IPUPOTHON
cpene.

dusnueckue 51 CocraBisATh  ypaBHEHUS

XUMHUUYECKUE CBOMCTBA peakumii,

BOJbL. [IprMeHeHue BoIbI. XapaKTepU3YIOLINX
CBOIICTBA BOJIEI.

Boma - pacTtBOpUTEND. HaGmronats

PactBopel. HackiieHnusie pPacTBOPUMOCTH BEILIECTB B

u HEHACBIIIICHHbIE BOJIE. Hcnonb3oBath

pactBOpsl. PacTtBOpuMOCTh JIOTIOJIHUTEIbHYIO

BEILIECTB B BOJIE.

JUTEPATypy W HMHTEPHET
JUIS. TIOJTOTOBKH KPaTKUX
COOOIIEHU.

MaccoBas OJIS
pPacTBOPEHHOTO BEIIECTBA.

PaccuuteiBaTh MacCCOBYIO

JOJIFO pPacTBOPEHHOTI'O
BCIIECTBA B pPacTBOPE,
MacCChbI PaCTBOPEHHOI'O

BEIlECTBA W BOXBI IS
MIPUTOTOBJICHUS PACTBOPA.

[IpakTrueckas paboTta OcymiecTBiiATh  pacyeTsbl
No5.ITpuroToBnenue IS MIPUTOTOBJICHUS
pPacTBOPOB conen c pPacTBOPOB coen c
OIpEJICTICHHON MacCOBOM OIpEJICTICHHON MacCOBOM
JoJen PacTBOPEHHOTO IoJier PacTBOPEHHOTO
BEIIECTBA. BEIIECTBA. I'oToBHUTE
pacTBOp C OIPEAECICHHOU
MacCoBOH JoJen
PacTBOPEHHOTO BEIIECTBA
[ToBTOpenue u o6o0IIeHNE Pemats 3a/1a4u Ha
no Temam «Kucnopomay, ONpe/eNIeHne  MaccoBOM
«Bomopon» wu  «Bopa. JIOIIH PacTBOPEHHOTO
PactBOpEI». BEIIICCTBA. CocTraBisaTh
YpaBHEHUS,
XapaKTepU3YIOLIne

CBOMCTBA Kuciiopoa Hu
BOZOpPOAA.




KonrtponwsHast padora No2 BeinonasaTe 3aaHUsA
no temaMm: «Kuciopony, ONPEICTICHHOMN CIIOAKHOCTH
«Bomopony, «Bona. o MPOUJAEHHOMY
PacTtBOpBI». MaTepuay.
Tema 5.15 Mo — eITMHUIIA Breraucnars 10
KonauuecrBenn KOJIMYECTBA BEIECTBA. XUMUYECKOU dopmyie
bI€ OTHOIICHUS Momnsipaas macca. MOJIIPHYIO Maccy,
B XUMUH. BBIYUCIIATH  KOJIMYSCTBO
BCIIIECTBA II0 M3BECTHOI
Macce M Maccy BellecTBa
10 U3BECTHOMY
KOJINYECTBY BEIIECTBA.
Breraucnenne o IIpon3BOIUTH BBEIYUCIEHUS
XUMUYECKUM YPaBHEHUSIM. o XUMHAYECKUM
YpaBHEHUSIM,  UCIOJIb3YA
SIMHUILY U3MEPEHUS
MOJIAPHOW MACCBI.
3akoH ABorajpo. Breruncisats o0bpem
MonsipHablii 00beM Ta30B. OIPEIEIEHHOTO
KOJINYECTBA BEIIECTBA
rasa, ONpENIEICHHON
Macchl rasa,
OIPENEIEHHOTO qHcia
MOJIEKYJT HACXOIS 3
o0bema rasa npu
HOPMAaJIbHBIX YCITOBUSIX.
OTHOCUTENLHAS Beranciars
IJIOTHOCTH I'a30B. OTHOCHUTEIIbHYIO
IUIOTHOCTD rasa Hu
MOJIIPHYIO Maccy
BCIIIECTBA.
OO0BeMHBIE OTHOIIICHUS [Tpor3BOAUTH BHIUUCICHUS
razoB Mpv XUMHYECKUX I10 XAMHYECKUM
peaKkuusx. YpPaBHEHUSIM,  UCHOJIb3YsI
MMOHATHUS «MOJIsIpHast
Maccay, «MOJISIPHBIN
00BEMY, «KOJINYECTBO
BCILIECTBAY.
Tema 6.| 11 | Okcuapl. Knaccudukanms, CoCTaBIATL XUMHYECKUE
OcCHOBHBIC HOMEHKJIaTypa, CBOMCTBA, dbopMynBl  OKCUIOB  TIO
KJ1aCChI MOJIy4eHHE, IPUMEHEHHE. Ha3BaHWUIO U BAJICHTHOCTH.
HEOPraHu4ecK 3anuceiBaTh  yYpaBHEHUS
nX peakuuii MOJTY4EeHHS
COCIMHCHUI. OKCH/IOB, JIOKa3bIBaTh

KUCJIOTHBII W OCHOBHBIN
XapakTep OKCUIOB.

IMuppoxcuapl. OcHOBaHUS.
Knaccuduxkarus,
HOMEHKJIATypa,
(uznueckue CBOMCTBA.

CocTaBiAT, XMMHYECKHE
(bOopMyITBI TUAPOKCUIOB TIO
ux Ha3BaHUSIM u
BaJICHTHOCTH. BLITIONHSTH
XUMHUYECKUH

SKCIICPUMCHT, CO6J'IIOII8JI




HpaB nia TCXHUKHU
0€30I1aCHOCTH.

XHUMHUYECKUE CBOMCTBA
OCHOBaHUH. Oxkpacka
WHJUKATOPOB B LIEIOYHOU
U HEUTpaJIbHOM  Cpelax.
Peakuus HelTpanuszauuu.
[IpuMeHeHre OCHOBaHU.

CpaBHMBATh XUMUYECKUE
CBOMCTBAa  IIeJIoUEeH |
HEPaCTBOPUMBIX
OCHOBaHHMI.  BHITOIHATH
XUMHYECKHI
AKCIIEPUMEHT,  COOJIIo/1as

HpaB nuiia TCXHUKU

0e30I1aCHOCTH.
AmdoTepHbIE OKCHIBI H [Iporuo3uposars
FI/I)IpOKCI/I)II)I. XUMHUYCCKUC CBOﬁCTBa

BCIIIECTBA HA OCHOBE €ro
cocTaBa M CTPOCHMS.
BBITTOMHATE  XUMHYECKUI
HKCIIEPUMEHT,  COOJIIO/1as

npaB nia TCXHUKHU
0€30I1aCHOCTH.
VYuacTtBOBaThH B

COBMECTHOM 00CYXJI€HUU
pE3yNIbTAaTOB ONBITOB.

KucnoTsi.
Knaccuduxkanus,
HOMEHKJIaTypa, CIIOCOOBI
MOJTy4EHUSI.

CaMOCTOSITETBHO
paboTtathb C  KHHUTOM.

CocTaBisITh bopMyIbI
KUCJIOT U ypaBHEHUs
peakuuii MOJTyYEHHUS
KHCJIOT.

XUMHYECKHE CBOMCTBA
KHCJIOT.

BreImomHATE  XUMHUYECKUH
SKCIIEPUMEHT,  COOJIIO/Ias

npaBujia TEXHUKHA
0€30I1aCHOCTH.
VYyacTBOBaTH B

COBMECTHOM 06CY)I(I[CHI/II/I
PE3YIbTAaTOB OIIBITOB.

Counn. Knaccudukanus,
HOMEHKJIaTypa, CHOCOOBI
MOJTyYEHUSI.

CaMOCTOSTEILHO
paboTathb C KHUTOH.

CocTaBiAaTh bopmyIbl
coJieit u ypaBHEHUS
peaKIuii MOJTy4YEHUS
COJIEH.

CBoIJiCTBa COJIEH.

BroimonHATE XMMHWYECKUI
SKCIIEPUMEHT, CcoOmoaas

npaBuja TEXHUKU
0€30MacHOCTH.
YyacTBOBaTH B

COBMECTHOM 0OCYXIAECHUU
PE3yIbTAaTOB OMBITOB.

I'enetnueckas CBA3b
MCKIY OCHOBHBIMH
Ki1aCCaMH

HCOPraHNn4CCKUX

COEIMHEHUI.

BEINOMHATE XUMHUECKHUN
OKCIEPUMEHT, CcoOIoaas

npaBuia TEXHUKHU
0€30MacHOCTH.
VYyacTBOBaTH B




COBMECTHOM 0OCYXICHUHU
PE3YIIbTATOB OIBITOB.

[IpakTnueckas pabora BpInonHATE  XMMUYECKUHT
Neé. Pemenue AKCIEPUMEHT, coOuonas
AKCIIEPUMEHTAIIbHBIX npaBuiia TEXHUKU
3a/1a4 o TeMe 0€301acHOCTH.
«Baxnenmue KJIACCHI YuacTBoBaTH B
HEOPraHUYECKUX COBMECTHOM OOCYKJICHUH
COCAMHEHUI. pe3yIbTaTOB OTMBITOB.
KonTtponwsHas pabora No3 BeinonnasaTe 3a7aHus
no rteme «BaxHenune OIPEAECIEHHON CI0KHOCTH
KJIaCChl  HEOPraHUYECKUX o MIPOMICHHOMY
COEIMHECHUIN. Marepuay.
Paznea 2 Ilepuoguveckuii 3aK0H 1 [Tarpuotnueckoe,
nepuoANYecKas CucTeMa T'PaKJIaHCKOE,
XMMHUYECKHX 3JIEMEHTOB TPYyZIOBOE,
JILA. MenaesieeBa. AKOJIOTUYECKOE
Crtpoenue aroma. BOCIIUTAHHUE,
[IEHHOCTH
Hay49HOTO
MTO3HAHMS,
KyJlIbTypa
3I0POBBS
Tema 7. Knaccuduxkanus Knaccudunmponars
[Iepuoanuecku XUMHUYECKUX  AJIEMEHTOB. XUMHUYECKHE HIEMEHTHI Ha
W 3aKOH H® ITonsTue o  rpymmax METAJUTbI, HEMETAUIbl |
CTPOEHHE CXOJIHBIX JIEMEHTOB. Oy1aropoiHbIe ra3bl.
aToma.
[Tepuonnueckuii 3aKOH PackpriBath CMBICTT
.. Menneneena. MEpUOJIMYECKOr0  3aKOHa
JL.. Meuneneesa.
OnucelBaTh ~ W3Y4YECHHbBIE
00BEKThl KaK CHUCTEMBI,
MIPUMEHSA JIOTUKY
CHUCTEMHOI'O aHaJIU3A.
[lepuonuueckass Tabnuia OnuceIBaTh u
XUMHUYECKUX IJIEMEHTOB. XapaKTepHU30BaTh
TaOIUYHYIO bopmy

MEPHOUYECKONH CHCTEMBI.
OOBICHATH

3aKOHOMCPHOCTH
HN3MCHCHUA CBOICTB
MMPOCTBIX BCIICCTB n

BBICIIMX OKCHJIOB 3THX
JJIEMEHTOB.
XapakTepu3oBaTh
XMMHMYECKNE JJIEMEHTHI IO
M10JIO’KEHHUIO B
NepuoINYecKoil Tabnuie.

Crpoenue atoma. CocraB
aTOMHBIX sijgep. M3oTtomsl.
XUMHUYECKUH DIIEMEHT.

XapakTepus3oBaTh
CTPOEHHUE aToMa U COCTaB
AQTOMHBIX SJIED.




Pacnonoxxenue
3JIEKTPOHOB o
SHEPTeTUYECKUM YPOBHSIM.
CoBpemeHHas
(bopmynupoBKa

MNEPUOANYICCKOIro 3aKOHa.

CocCTaBIIATh CXEMBI
CTpOGHI/ISI aTOMOB HepBBIX
20 anemenToB. OOBACHATH

MPUYUHBI u
3aKOHOMEPHOCTH
NU3MEHEHUS CBOWCTB

XUMHUYECKUX DIIEMEHTOB H
UX COEOUHEHUU C TOUKH
3pEHUS CTPOCHHS aTOMa.

3HaueHue
MEPUOINYECKOr0  3aKOHA.
Hayunsie JIOCTHKECHUS

J.N. Menneneesa.

OnuceiBath OCHOBHBIE
stanel  oTKpbiTHsa  JI.W.
MenaeneeBpiM
NEePUOIUYECKOTr0 3aKOHA U
MEPUOJINYECKON CUCTEMBI.
Pa3BuBath
MH(OPMALMOHHYIO
KOMIIETEHTHOCTh
MOCPEJICTBOM yIITyOJIeHUs
3HaHUH 00  ucTOpUH
CTaHOBJIEHUSI XUMHUYECKOU
HaYKH.

[ToBTOpenue n 0600IICHIE
no teme «llepumoauueckuit
3aKOH ¥ CTPOCHHE aTOMay

PaGorats caMoCTOATENBHO
U B Ipynnax.

Pa3nen 3

10

CTtpoenue BenecTBa.

[Tarpuotnueckoe,
rpaxaaHCKoe,
TPYAOBOE,
HKOJIOTHYECKOe
BOCITUTaHHUE,
LEHHOCTHU
HAy4YHOTO
MO3HAHUS,
KYJIbTypa
3J10pPOBbSI

Tema
Crpoenue
BEILIECTBA.

10

9J'ICKTpOOTpI/ILIaTeJ'ILHO CTb
XMUMHNYCCKHX JJICMCHTOB.

CpaBHUBATH
ANEKTPOOTPUIIATENLHOCTD
3JIEMEHTOB,
PacMOJIOKEHHBIX B OJHOM
Ipymne U OAHOM MEpHUOe
NEPUOTNYECKON TaOIHIIbI.

KoBanentnas CBSI3b. OOBICHATL Ha OCHOBAHUH

[lonspHas u HemonsipHas CTPOCHHUS aToOMOB

KOBaJEHTHAs CBA3b. MPUYHHY XHUMHYECKOH
aKTUBHOCTH  DJIEMEHTOB.
CocTaBisITh 3JIEKTPOHHBIE
CXEMBI CTPOCHHUS
KOBaJICHTHBIX
COCIUHEHHUMN.

HNoHnas cBs3b. CpaBHUTh  KOBAJIEHTHYIO
MOJISIPHYIO CBSI3b c
WOHHOM. CocTaBliTh




AJIEKTPOHHBIE CXEMBI
CTPOCHHUS HMOHHBIX
COCVHEHUM.

BanentHocts u crenens | 1 CpaBHuBatTh HOHATUSA

OKUCIICHUS. «BAICHTHOCTHY u
«CTeTeHb OKHUCIICHHS.
Ornpenenarsb CTEIEHb
OKUCJICHUS DJJIEMEHTa TIO0
dbopmyie BEIIIECTBA,
COCTaBJIATH (POPMYJIBI TIO
M3BECTHOM CTETICHU
OKHCIICHUS.

OxucauTensHo- 1 PaccmarpuBaTh  TTOHATHS

BOCCTAaHOBUTEILHBIE «OKHCITUTEIIbY,

peakiuu. «BOCCTAHOBUTEIIbY,
«OKHUCJIUTEIIbHO-
BOCCTAHOBUTEILHBIE
peaKIUm». YMeTb
OTIPENEIATh
OKHUCITUTEITHHO-
BOCCTaHOBUTEILHBIE
peaKIum, MPOIIECCHI
OKHCIICHUS u
BOCCTaHOBJICHUSI.

[ToBTOpenue n o606menue | 1 PaboraTh camMoCTOSTEIHLHO

mo teme  «CrtpoeHue U B TpyIIax.

BEIlECTBA. XuMuueckas

CBSI3b»

Kontponpaas pabora Ned | 1 BrimonHsaTh 3aJlaHus

o TeMaM OTIPEIEIIEHHOM CII0KHOCTH

«ITeppognyeckuii 3aKoH U o MPOUJECHHOMY

CTpOEHUE aToMay u MaTepuainy.

«Ctpoenue BEILECTBA.

XUMUYecKas CBSI3bY.

AHanu3 KOHTPOJIbHOM | 1 YMeTh MpoBOJUTH aHAIU3

paboTHI. BBITIOJTHCHON PabOTHI.

3HaueHue xumuueckux | 1 Hcnonb3oBath

3HAHM. UH(GOPMALIMIO U3 Pa3HBIX
HUCTOYHUKOB TUTST
MOJATOTOBKH KpaTKuX
COOOLIEHUN

Xnumus Ha ciryxoe | 1 Hcnonb3oBath

YeJoBeKa. UHGOPMALIUIO U3 Pa3HBIX
HUCTOYHUKOB TUTST
MOJATOTOBKH KpaTKuX
co0OIeHUH

9 kiacc

(2 uaca 6 neoenro, sceco 68 uacos, us Hux 4uaca - peszepenoe 8pems)

Kuaacc 9

Paznen

Ko

Templ

Koi-

OCHOBHBIE BUIBI

OcHOBHEBIE
HaIpaBIICHUS




II- BO JCATEIbHOCTH BOCIIUTATEIILHON
BO yaco | oOydarommxcs AEATEIBHOCTH
yac B (Ha ypoBHE
OB YHHUBEPCATHHBIX Y4EOHBIX
JIEACTBUIA)
Paznen 1 14 | MHorooGpa3ue [TaTproTnuecko
XMMHUYECKHX pPeaKkuuid. €, TPaXIAHCKOE,
TPYyZIOBOE,
AKOJIOTUYECKOE
BOCIIUTAHUE,
LIEHHOCTHU
Hay4HOTO
TTO3HAHMSI,
KyJIbTypa
3I0POBBS
Tema 1.6 OKHCIUTENTHHO- 1 Otnuyath
Krnaccuduxarg BOCCTaHOBUTEILHBIE OKHUCIUTEITHHO-
us peaKkIuu. BOCCTaHOBUTEILHBIE
XUMHYECKHAX peaKkui OT XHUMHUYECKUX
peakumit pEeakIMil IPyrux TUIOB.
Meton anexTpoHHoro | 1 YpaBHuBaTh
OanaHca. OKHUCITUTEIHHO-
BOCCTaHOBUTEILHBIE
peaxIuu.
TennoBsie apdextrr | 1 Otnuyath
XMUMHYECKUX PEeaKLni. TEPMOXUMUYECKHE
YpaBHEHHUSI peaKuuid OT
JIIPyTUX BHJIOB YpaBHEHUH
XUMHYECKUX peaKuui.
Paznuyats 9K30- u
SHAOTEPMHUUECKUE
peaxium.
Ckopoctb xuMuueckux | 1 HaOironars u
peaxiuii. ONHCHIBATh  XMMHUYECKHE
[lepBoHauanbHbIE peaxiu, CpaBHHBATh,
pECTaBICHUS 0 COTIOCTaBIISITh, JienaTth
KaTajause. BBIBO/JIBI.
[IpakTnueckas pabora | 1 [Tonb3oBaThCs
1. U3yuyenue BIIUSTHUS 71a00paTOPHBIM
yCIOBUH MIPOBEICHUS 00opynoBaHUEM,
XMMHYECKON peaklud Ha HarpeBaTeIbHbIMU
€€ CKOpOCTb. npubopaMu,  OKa3bIBaTh
NEepPBYI0  MOMOIIb  IpPH
0’orax u TpaBMax,

MOJy4eHHBIX BO  BpeMs
paboThl C peakTUBaAaMH H
1a00paTOPHBIM
00opyoBaHuEM,
UCCIIeI0BaTh yCIIOBUS,
BIMSIOIIME Ha CKOPOCTb
XUMHUYECKON

peakuuu.




Ob6patumeie u
HEOOpaTUMbIE  pEeaKIUH.
[TonsiTHE O XUMHYECKOM
PaBHOBECHH.

HaOmronaTe 51
OIINChIBATh XUMHUYCCKUC
peaKLII/II/I, CpaBHI/IBaTB,
COIIOCTABIISATh, [eNIaTh
BBIBO/IBI.

Tema
XuMudeckne
peakuuu
BOJIHBIX
pacTtBopax.

2.

B

CymHocTh rporuecca
3IEKTPOIUTUYECKON
JUCCOLMALINH.

Hcnons3oBaTh
MEXIIPEAMETHBIE  CBSI3H,
MPOBOJUTHL  HAOTIOJACHUS
o X011y
JIEMOHCTPAIMOHHOTO
AKCIIEPUMEHTA,
HCCIEN0BATH CBOMCTBa
pacTBOPOB  AJIEKTPOIUTOB
u HEIJIEKTPOJIUTOB,
obcyxgaTb B Ipynmax
pe3yiabTaThl OMBITOB.

Jucconmarnys KHUCJIOT,
OCHOBAHHUII U COJIEH.

[IpoBoauTs
HaOJIFOIEHUS B xoze
JIEMOHCTPAI[HOHHOTO
IKCIIEPUMEHTA,
HUCCIIEIOBATh CBOMCTBA
PacTBOPOB AJIEKTPOJIUTOB,
o0cyxJIaThb  pe3yabTaThl
OIIBITOB, JACIaTh BEIBOIEI.

CunbHbIE i ciabkIe PaboTath ¢ TEKCTOM,
3JIEKTPOJIUTHI. CreneHb HaXOOUTh B HEM OTBETHI
JICCOITHAITH. Ha 3a/IaHHBIE YYUTEIIEM
BOIIPOCHI, MPOBOJIUTH
HaOJMIONEHUs 3a XOIOM
JIEMOHCTPAIMOHHOTO
JKCIIEpUMEHTa, 00CYKIaTh
pe3yabTAThI OIILITOB,
JIeNnaTh BBIBOJBI.
Peakiuu nonHoro oomMeHa HaOironars u
Y YCIIOBUS UX MPOTEKAHUS. OIMCHIBATH CBOMCTBA
U3y4aeMbIX BEIIECTB B
Xo0J1e 71a00paTOPHOTO
SKCIIEPUMEHTA.
Hcnonn3oBaTh
1abopaTopHOE
obopynoBaHue u
XUMUYECKYIO MTOCYY.
XUMHYECKHe CBOMCTBA Hccnenosath
OCHOBHEBIX KJ1acCOB CBOMCTBA pacTBOPOB
HEOPraHUYEeCKUX 3JIEKTPOJIUTOB, ONHUCHIBATh
COCIMHEHU B CBETE CBOIicTBa HA3y4aeMBbIX
MpEICTaBICHUI 00 BEIIESCTB B X0JIe
3IEKTPOJIUTUUECKOU 1ab0paTopHOTO
JHCCOILHAIIH H AKCIIEPUMEHTA, JlaBaTh
OKHUCIIUTECIBHO- onpeneneHus TMIOHSATHUH
BOCCTAHOBMTEIILHBIX «QIEKTPOJIUTY,

pCaKknusix.

«HEIJICKTPOJIUT», «HUOH»,




«KAaTUOHY, «aHUOH.
CocTaByiITh  TOJIHBIE U
COKpAILIEHHBIE HOHHBIE
YpaBHEHUsl peakuuid Ha
[pUMepe CBOMCTB
OCHOBHBIX KJIaCCOB
HEOPraHUYEeCKUuX
COCAVHEHUM.
[Ipaktuyeckas pabora 2. Cobntoath  mpaBuiia
Pemenne TEXHUKH  O€30MacCHOCTH
9KCIEPUMEHTAIbHBIX npu pabote c
3amaq o teme «CBoiicTBa 1ab0paTopHBIM
KHCIIOT, OCHOBaHUH U 000py10BaHNEM u
COJIEN KakK AJIEKTPOJIMTOBY. XUMHYECKUMH
peaKkTuBaMM,  OKa3bIBaTh
NEepBYI0  MOMOUIb  HpH
0’Korax U TpaBMax,
MOJIy4YEHHBIX MIpHU padoTe ¢
peakTuBaMu u
1ab0paTopHBIM
000pyI0BaHUEM,
HUCCIIEIOBATh CBOMCTBA

PacTBOPOB 3JIEKTPOJIUTOB.

O0600mesne 10
«Knaccudukarus
XUMUYECKUX PEaKIHi» |
«INEKTPOIUTHYECKAS
auccormanusy». ['maponms
COJICH.

TEMaM

PaboTath ¢ TEKCTOM,
HaxXOJUTh B HEM OTBETHI
Ha 3aJaHHBIC yYUTEIIEM
BOIIPOCHI, IIPOBOJIUTH
HaOJMIONEHUs 3a XOIOM
JIEMOHCTPAI[HOHHOTO
IKCIIEPUMEHTA, 00CYXKIaTh
pe3yabTaThl OITBITOB,
JI€JATh BBIBOIBI.

Koutponbnast paboTta 1o

BrimoaHaTh 3aJaHusg

temam  «Kaccudukarus OTPECIIEHHOM CIIOKHOCTH
XHUMHYCCKUX PEAKIHI» U 1o IPOMICHHOMY
«DNEKTPOJIUTHYECKAS MaTepuainy.
JTUCCOLIAAIINSD).
Paznen 2 45 | MHuorooopa3sue [TarpuoTtryecko
BelleCTB. e, TpaKIaHCKoE,
TPYIOBOE,
HKOJIOTHUECKOE
BOCITUTAHHE,
IIEHHOCTH
HAy4YHOTO
MTO3HAHMS,
KyJbTypa
3JI0POBbSI
Tema 6 [TonoxxeHne TrajoreHOB B CamocrosTenbHas
l"anorensr MePUOIUIECKON TabIuIe U paboTa ¢ KHUTOM C LIETBI0

CTPOCHHE HX  aTOMOB.
[Tony4yenue rajoreHos.

yrIyOoneHuss 3HaHUH O
NEPUOJUYECKOM 3aKOHE U
NIEPUOJUYECKON  CUCTEME




XUMHYECKHX  DJIEMEHTOB
. W. MenaeneeBa u
CTPOCHHH BEIIECTBA.

duznyeckue u CamocrosiTenpHast

XUMUYECKUE CBOMCTBA pabota ¢ y4eOHUKOM C

raJIOr€HOB. LENbI0 yriiyoneHus

CpaBHUTEIIBHAS 3HAHHK O  CTPOCHUH

XapaKTepPUCTHKA BEIIIECTBA,

raJIOreHOB. AIIEKTPOJIUTUICCKOM
JTUCCOIIHAIINH,
OKHUCITHTEILHO-
BOCCTaHOBUTEIIHHBIX
peakuusx, XUMHYECKON
CBSI3H.

Xmop. CgoiicTBa " PabGorate ¢ TekcTOM,

MIPUMEHECHHE XJI0Pa. HAXOJHTh IPUMEPHI,
MO ITBEPKIAIOIIHE

TEKCTOBYIO HWH(pOpMaIuio,
HaOIIOmaTh 3a  XOIOM
AKCIIEpUMEHTA u
00CyX1aTh €ero.
3anucelBaTh  ypaBHEHUS
peakuuii 1 OOBICHITH UX C
TOYKH 3PEHUS OKHCIICHUS
1 BOCCTaHOBJICHHS.

XJI0pOBOJOPOI;
nojgydeHue u (pusnyueckue
CBOMCTBA.

CoOmomaTh  TpaBuUiIa
TEXHUKHA 0€e30I1aCHOCTH

npu pabote c
KOHIIEHTPUPOBAHHBIMU
KHCJIOTaMH,
HarpeBaTeIbHbIMU
npubopamu. HabGmronathb
JEMOHCTPAI[MOHHBIE u
CaMOCTOSITEIbHBIE OTIBITHI.
OnuceIBaTh CBOICTBa

M3y4aeMOro BeIllecTBa Ha
OCHOBE HAOIIOAEHUI.

ConsgHas kuciaora u eé
COJIN.

CamocrosTensHO
paboTtaTh c LEJIBIO
yriiyoneHus 3HaHUH O
HOJy4EeHUH U CBOHCTBax

XJIOPOBOJIOPO/IA, o
coCcTaBe, CBOMCTBaX M
MIPUMEHEHUN COJISTHOM
KHCJIOTHL CoOmronarh
MEpBl TPEAOCTOPOKHOCTH
npu pabote c
XHUMHAYECKUMU

peaKkTUBaMHU.

[Ipaktuyeckas pabora 3.
[Tony4yenue COJITHOM
KHCIIOTBI M U3ydeHue eé

Cobmtonate  mpaBmiia
TEXHUKH  0€30MacHOCTH
npu pabote c




CBOMCTB. 1ab0paToOpHBIM
000py1I0BaHHEM u
XUMHUYECKUMH
pEaKTUBaMHU,  OKa3bIBATh
NEPBYI0  TOMOIIb  TIPH
0’KOTax u TpaBMax,
MOJTyYeHHBIX TIpU padoTe ¢
peaKkTuBaMu u
1ab0paToOpHBIM
000pyI0BaHUEM,
UCCIIEI0BATh CBOICTBa
M3y4aeMbIX BEIIECTB.

Tema 4. [Tonoxxenne xucimopoaa u CamocTosaTensHO
Kucnopon wu cepsl B TEPUOAUYECKOMN paboTath ¢ y4eOHUKOM C
cepa. cucreme XUMUYIECKUX EINBI0 yriryOiIeHus

JJIEMEHTOB, CTPOEHHE UX 3HAHHUHA O MEePHOTUICCKOM

aTOMOB. Annotponust 3aKOHE ¥ TIEPHOIHMYECKON

CEpBI. CUCTEME XUMHYECKHX
3JIEMEHTOB . n.
MenpneneeBa,  CTpOCHHH
BEIIECTBA.

CBoiiCTBa M TNIPUMEHEHHE CamocroATensHO

CEpBI. COCTaBJIAThH ypaBHEHUS
peakium,

MOATBEPK IAIOLIUX
OKHUCIIUTEIbHbIE U
BOCCTaHOBUTEJIbHbBIE
CBOICTBa Cephl,
CpaBHUBATh CBOICTBA
MIPOCTHIX BEILIECTB CEpPhbl U
KHUCJIOpOJia,  Pa3bsICHATH
9T CBOICTBa B CBETe
MIpEACTaBICHUI 00
OKHUCIIUTEIHHO-
BOCCTaHOBUTEIbHBIX
nporeccax.

CepoBonopoa. Cynbhuisl. CamocTrosATenbHO
COCTaBIIAATh ypaBHEHUS
peakIuu,

MOITBEPIK IAIOIITIX

CBOIICTBa  CEpPOBOJOPO/A,
MOJIEKYNSIpHBIE  (POPMYITBI
CpPEIHUX U KHUCIBIX COJIEH.
IIpoBOIUTH  XMMHUYECKHI
DKCHEPUMEHT o
pacrno3HaBaHUIO CyabGUI-
HOHOB.

Oxcup cepoi(1V).
CepHucrasi Kuciota u eé
COJIH.

CaMOoCTOSITETLHO
COCTaBIISTh ypaBHEHUS
peaxkuuii,

MOITBEPIK IAIOIITIX
CBOMCTBa CEpHUCTOTO rasa




U CEpPHUCTOM  KHCIOTHI,
MOJICKYJISIpHBIE  (hOPMYITBI
CpPEOHUX U KHUCIIBIX COJIEH.
IIpoBoauTh XMMUYECKUH
AKCIEPUMEHT 1o
pacro3HaBaHUIO CYIbQUT-
MOHOB.

Oxcup cepsol (V). Cephnas
KHUCJIOTA U €€ COJIN.

CaMocTOSTEIBHO
COCTaBIISATh ypaBHEHUS
peakuuii,

IO ITBEPKTAOIITHX
CBOWCTBa  pa30aBICHHOM
cepHOU KHUCJIOTHI, u
Pa3bsACHATh WX B CBETE
Ipe/ICTaBICHUH 00
ANEKTPOJIUTUYECKON
JIFICCOTMAIIAN u
OKHUCITUTEIHHO-
BOCCTaHOBHTEIBHBIX

nponeccax.  CocTaBisSITh
MOJIEKYJISIpHBIE  (POPMYITBI
CpPEIHUX U KHUCIBIX COJIeHN

cepHOU KHUCJIOTBI.
[IpoBOIUTh XUMHUYECKHI
AKCIIEPUMEHT o

pacro3HaBaHUIO Cyibdar-
WOHOB.

OkucIUTENbHBIE CBOWCTBA
KOHIEHTPUPOBAHHOMN
CEpPHOM KHUCIIOTBHI.

CocTaBiiarh
YpaBHEHUS peakuu,
MTOATBEPIK IAIOIIAX
CBOMCTBA
KOHIICHTPHUPOBaHHOM
cepHO# KHCJIOTEI, u
pPa3bACHATH HMX B CBETE
MIpEACTaBICHUI 00
OKHUCIIUTEILHO-
BOCCTaHOBHUTEILHBIX
rporeccax.

[IpakTtuueckas pabora 4.
Pemenue
SKCIEPUMEHTAIBHBIX
3aaa4 no teme «Kucinopon
U cepay.

ColOmomaTh  TpaBuUiIa
TEXHUKHA 0e30MacHOCTH

npu pabote c
1a00paTOPHBIM
00opynoBaHuEeM u
XUMHUYECKUMU

peaKkTHBaMH, OKa3bIBaTh
HEepBYI0  TOMOIIb  TpH
OXOrax W  TpaBMax,
MOJIy4EeHHBIX MPHU paboTe ¢
peaKkTHBaMHu u
1a00paTOPHBIM

000pyoBaHUEM,

UCCIIeI0BaTh CBOMCTBa




N3Yy4aCMbIX BCHICCTB.

Tema 5. Asor
u docdop.

Ilonoxenue azora "
dochopa B
NepuoANYecKoil  Tabnuie
XUMHUYCCKUX 3JICMCHTOB,
CTPOEHHUE WX  aTOMOB.
A3sor: CBoOiicTBa i
pUMEHCHHE.

CaMocToATEIBHO
JlaBaThb ~ XapaKTEPUCTUKY
aneMeHTOoB VA-Tpymnbl Ha
OCHOBAHUU UX MOJIOKEHUS
B IIEPUOINYECKON CHCTEME
U CTPOEHHSA  aTOMOB.

PaccmarpuBath
XUMUYECKUE CBOMCTBA
a3oTa C TOYKH 3PEHHUS
[IpeJICTaBICHUM 00
OKHUCIIMTEIBHO-
BOCCTaHOBUTEJIbHBIX

npoueccax.  OOcyxaaTh
POJIb a30Ta B IPUPOJIE.

Ammunak. dusnueckue u
XUMHYECKHE CBOMCTBA.
[Tomyuenne u
MIPUMEHECHHE.

CocraBisaTh CXeMy
o0pazoBaHus MOHA
aMMOHHSL.
XapakTepru3oBaTh
buznueckue CBOMCTBA
aMMHaKka  Ha  OCHOBE
HaOJIFOIEHUS
JIEMOHCTPAIIHIOHHOTO
OTIbITa MOJTy4EHUS
aMMHUaKa. OOBACHATD
peaxkuu TOpeHus

aMMHaKa B KHCIOpOAE U
OKHCIIEHHs] KHCIIOPOJOM B
IPUCYTCTBUU
KaTajlu3aropa C TOYKHU
3peHUs MPeJICTaBIEHUI 00
OKHUCIIUTEIIbHO-
BOCCTAHOBUTEJIbHBIX
nporeccax.
CamocrosATenbHO
paboTaTh C yUeOHUKOM.

[IpakTtnueckas pabora 5.
[lonyyenue ammuaka u
U3Y4YEHHUE €rO CBOMCTB.

CoOmomaTh  TpaBuUiIa
TEXHUKHA 0e30MacHOCTH

npu pabote c
71a00paTOPHBIM
00opyI0BaHHEM u
XUMHYECKUMHU

peaKkTHBaMHu,  OKa3bIBaThb
HEepBYI0  MOMOILIb  NpHU
OoXorax W TpaBMax,
HOJIy4eHHBIX IpU padoTe ¢
peaKTUBaMu "
1a00paTOPHBIM
000py/IOBaHHEM,
UCCIIeI0BaTh
aMMHaKa..

CBOMCTBA

Conn aMMOHUS.

CocCTaBiATh




yYpaBHEHUSI  XUMHUYECKUX
peakuumii,
XapaKTEePHU3YIOLIUX
XUMUYECKUE

CBOMCTBA COJICH aMMOHHUS,
U Pa3bICHATH UX B CBETE
MPEACTaBICHUI

00  DIIEKTPOJUTHYECKOM
qucconuanuu. [IpoBoauts
XHMHUYECKUMN
AKCIIEPUMEHT
(B3ammoelcTBHE  COJIeH
aAMMOHHMSI CO IIEJI0YaMHu).

A3zoTHas KHCJIOTA! H3obpaxats
CTpPOCHHE MOJIEKYJIBI, CTPYKTYpHYIO  dopMyny
MOJTy4YeHHE. O6mme a30THOM KHUCIIOTHI,
CBOMCTBA a30THOM OIIPENEATh BaJECHTHOCTh
KHCIIOTHI. U CTENEeHb  OKHUCIICHHS
aToMa a30oTa B MOJIEKyJe
a30THOM KHUCJIOTBHI.
OO0Gcyx1ath oOmme
CBOICTBA  KHUCJIOT  Ha
IIpUMepe CBOMCTB
pa30aBlIeHHONW  a30THOM
KHUCJIOTEL OneHuBaThL
MPABUJIBHOCTD
BBITIOJTHCHHS yaeOHOH
3a7a4u. PaccmarpuBath
XUMHYECKHE peakuuu
MPOMBIIIJICHHOTO
MOJTy4EHUS a30THOM
KHUCJIOTBI C TOYKH 3PEHHUS
OKHUCIIUTEIHHO-
BOCCTaHOBUTEIbHBIX
MIPOLIECCOB.
OxucnuTensHble CBOWMCTBA ComnocTaBnsiTh
A30THOM KUCIIOTHI. CBOMCTBa pa30aBIICHHON M
KOHIIEHTPUPOBAHHOI
a30THOU KHCJIOTHI.
XapakTepu3oBaTh
CBOICTBA BEILIECTB B XOJI€
J€EMOHCTPAIMOHHOTO
AKCIIEPUMEHTA.
Hcnonbs3oBath METOJ
ANEKTPOHHOTO OanmaHca
npu paccTaHOBKE
K03 PULIHEHTOB B
YpaBHEHUSAX
OKUCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX
pEeaKuuid.
Conu  a30THOM KHUCJOTHI. CocTaBisTh




A30THBIE yIOOpEHUSI.

yYpaBHEHUSA peakuui
pa3joXKEeHUs  HUTPATOB.
OOBACHATH KaYECTBEHHYIO
pEaKUIO HA HUTPAT-UOHBI,
OTJINYATh COJM a30THOM
KHUCJIOTBl OT  XJIOPUJOB,
cynbdaros, cyrbpHUIOB U
CyIb(UTOB, OOBSCHSATH
KpyroBopoT  a3ora B
IPUPOJIE.

®dochop: amnorponus u
CBOICTBA.

XapakTepus3oBaTh
dbochop HA OCHOBAHUU €O
TIOJIOKECHHSI B
MIEPUOJIUYECKON  CHCTEME
J1. . Menneneena.
N3yuatp cBoiicTBa 6emo0ro
u  KpacHoro (docdopa.
CocraBisATh  ypaBHEHUS
XUMHUYECKUX peakumii,
XapaKTepU3YIOMINX
cBoiictBa (ocdopa Kak
OKHUCIIUTENS u Kak
BOCCTaHOBUTES, u
OOBSACHATH UX C TOYKHU
3pEeHMSI OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX
IPOILIECCOB.

Oxcux  dochopa (V).
®docdopHas kuciaora u eé
COJIH. docdopHbIe
yInoOpeHus.

Oxcun docdopa (V),
dbochopnas KHCIIOTA,
ruapodocdar-noH,
muruapodocdar-uoH,
dbochopHbIe y10OpeHus.

Tema
VYraepon
KpPEMHUU.

n

10

[Tonoxenue yrimepoga u
KPEMHHUS B
NepUONYecKol  Tabnuie
XUMHUYECKUX DJIEMEHTOB,
CTpOEHHE HUX  aTOMOB.
ANI0OTpOTHBIE
Moau(UKaIK yriepoa.

CamMoCTOSITENTEHO
XapaKTepu30BaTh
anemeHTsl |VA-rpymmsl Ha
OCHOBAHUU TOJOXKEHHS UX
B MEPUOIUNUECKON CUCTEME
U CTPOEHHUS HUX AaTOMOB.
[Ipocaymare U 06CyaUTH

Ipe3eHTaUH 0
dbymiepenax u rpadene.

XuMHu4eckne CBOMCTBa OOBSICHATH  SIBIICHUE

yriepoja. AacopOrus. ajcopOlIMM Ha  OCHOBE
JIEMOHCTPAI[HOHHOTO
IKCIIEPUMEHTA.
CocraBnTh  ypaBHEHUS
XUMHUYECKHX peaKIuii,
XapaKTepU3YIOIIX
CBOWCTBAa yriepoia Kak
OKHCIIUTEIS u Kak
BOCCTaHOBHTEIIS, u

OOBSICHATh KX C TOYKH




3pCHUA OKUCIIUTCIBHO-
BOCCTAaHOBUTCIBHBIX
IPOLIECCOB.

VYrapHblii ra3: CBOMCTBA U
¢buznonornueckoe
NEUCTBUE.

N3obpaxats
CIPYKTypHYIO  (opmyry
okcunma yruepoxa  (ID).
Pazpsacuars JIOHOPHO-
aKIENTOPHBIN  MEXaHU3M
00pa3oBaHusl  MOJIEKYJIbI
okcuaa yriuepoma (1),
MEXAHU3M JIEACTBUSA
okcuaa yriaepoaa (IT) Ha
JKUBBIC OpTraHU3MBI.
CaMocToSTEIBHO
paboTaTh C KHUTOM.

VYriuexkucneii ras.

CamocTosaTensHO
paboTaTh € Yy4E€OHHKOM.
Paborats B rapax.
Jloka3pIiBaTh  KHUCIIOTHBIN
xXapakTep OKCHIA
yraepoaa(lV), mpoBoauTh
Ka4eCTBCHHYIO  PEAKITUIO
Ha okcua yriepona(l'y),

co0Ir0IaTh npaBuia
TEXHUKU 0e30ImacHOCTH
npu MIPOBEICHUH
71a00paTOPHOTO OTBITA.
VronpHas kuciora u eé YyacTBOBaTH BO
COJIH. (bpoHTATBHON Oecene.

[TpoBOIUTH Ka4€CTBEHHYIO
peakiuilo Ha KapOoHarT-
HWOHBI. CoOimronare
npaBmiia  0€30MacHOCTH
npu paboTe C KHCIOTAMH.
XapakTepu3oBaTh
CBOMCTBA BEILECTB B XOJE
71a00paTOPHOTO
9KCIICPHMEHTA.

[IpakTnueckas pabora 6.

[Tonyuenue OKCHIa
yraepoaa(lV) u usydenue
€ero CBONCTB.
PacnoznaBanue
KapOOHATOB.

ColOmomaTh  TmpaBuUia
TEXHUKHA 0e30MacHOCTH

npu pabote c
1a00paTOPHBIM
00opynoBaHuEeM u

peaKkTHBaMHU,  OKa3bIBaTh
NEPBYIO  TOMOIIL  TpHU
OXorax W  TpaBMax,
CBSI3aHHBIX C PEAKTHBAMU
u 71a00paTOPHBIM
00opyoBaHuEM,
UCCIIEIOBATh CBOMCTBA
U3y4acMbIX BEIICCTB.

Kpemunii. Oxcupg

JlaBaTh 0011y10




kpemuus(1V).

XapaKTEPUCTUKY KPEMHUS
Ha OCHOBaHUU ero
MOJIOXKEHUS B
NEepUOIMUECKOM TabIuIe U
CTPOCHHMS  €ro  aroma.
CaMocTOSTEIBHO
COCTaBJISITh ypaBHEHUS
XUMHYSCKHUX peaxkuuid,
XapaKTEPHU3YIOLINUX
CBOWMCTBA  KpPEMHHA U
okcuaa kpemuHus (1V), u
OOBSCHATh WX C TOYKH
3pEeHHS OKUCITUTEITHHO-
BOCCTAHOBUTEIBHBIX
IIPOLIECCOB u
ANEKTPOJIUTUYECKON
JTUCCOTUAIINH.

Kpemuuesas kuciora u e€
comu. Crexno. LlemeHT.

XapakTepru3oBaTh
CBOMCTBA KPEMHHEBOM
KHUCIIOTBI W €€ coJiei.
CaMOCTOSITEIEHO
COCTaBIISITh YpaBHEHUS
XUMHUYECKUX peakumii,
XapaKTePHU3YIOIINX
CBOICTBa KpPEMHUEBOM
KUCIIOTEI W €€ coled, Hu
OOBSICHATH ITH PEAKINH C

TOYKH 3peHUs
3JIEKTPOJIUTUYECKON
JHCCOITHAIIH .
O000mesne 10  TeEMe Paborats
«HemeTaimb». WHIUBUIYyIbHO W B
rpymnmax.
KontponbHas pabota 110 CaMOoCTOSITEILHO
teMe «HemeTamby. BBITIOJIHATH 3aJIaHus
ONpeaeIEHHON CII0KHOCTH
o MIPOJIECHHOMY
Marepuany.
Tema 13 | [lonoxxeHne MeETaIOB B XapakTepru3oBaTh
OO6mrue NEePUOJUYECKON  TaOJIUIIe METaJUIbl Ha OCHOBAaHHUH
CBOMCTBaA XHUMHYECKUX  DJIEMEHTOB. 1504 ITOJIOKEHUS B
METaJIJIOB Mertanauueckas CBSI3b. MEePUOANYECKON CUCTEME U
dusndeckue CBOIICTBa CTPOCHMS HMX  aTOMOB.
METAJLJIOB. CnnaBsl OOBACHATH
METaJIjIoB. 3aKOHOMEPHOCTHU
W3MCHCHHUS CBOIICTB

METaJUIOB 1O MEpPUOAY U B
A-rpynnax. Mcnons3oBaTh
nprOOpeTEHHBIC 3HAHUS O
METaJUIMYECKON CBS3M IJif
pa3bsiCHEHUS (PU3UUIECKHIX
CBOWCTB METaJUIOB.




CpaBHI/IBaTL MCTaJIbI H
CIIJIaBBbI.

HaxoxneHue MeramioB B OtpabaTbiBaTh
pupoJie u oOrme HaBBIKU COCTaBJICHUS
CIOCOOBI UX MOJIyYEHUS. ypaBHEHUI
OKUCITUTEIHHO-
BOCCTAHOBUTEIHHBIX
peaKuuid. Pematp
pacyETHBIE 3a1a4H.
XUMUYECKUE CBOICTBA 3anuceiBaTh
METAJLJIOB. YpaBHEHUA peakuuii,
DNEeKTPOXUMUYECKUN P XapaKTEPHU3YIOIINUX
HaNpsHKEHU METAJIOB. XAMUYECKHE CBOICTBA
METaJUIOB C TOYKH 3PECHHS
OKHUCITUTEIHHO-
BOCCTAHOBUTEIBHBIX
nporeccoB.  CoOinonathb
npaBuiia TEXHUKH
0€30MacHOCTH TIpU paboTe
c 1abopaTopHBIM
000py/T0BaHHEM u
XUMUYECKUMHA
pEaKTUBaMHU.
[lenounbie METaJlIbL: XapakTepru3oBaTh
HaxOXJICHHE B MPHUPOJE, MIOJIOXKEHNE HIEJIOYHBIX
CBOWCTBA. METaJJIOB B

MePUONYECKON TaOIHIIEe 1
CTPOCGHHE WX  aTOMOB.
OtpabarbIBaTh YMEHHUE
3alMChIBATh  ypaBHEHUs

peakiuu,
XapaKTEePHU3YIOIINUX
XUMHUYECKHE CBOICTBA
IIEJIOYHBIX METAJIJIOB.
OKkcuabl W THAPOKCHIBI OtpabarbIBaTh
IIEJIOYHBIX METAJIIOB. yMEHHE COCTaBJIATh
[IpuMeHeHHEe  IICIIOYHBIX ypaBHEHUs peaKIIni,
METAJIIO0B. XapaKTePU3YIOIINX
XUMHUYECKHE CBOICTBA

OKCHUIAOB MW THIAPOKCHAOB
mecJI04YHbIX MCTAJLZIOB C

TOYKH 3pEeHUs
OKHCIUTEIBHO-
BOCCTAHOBHTEJILHBIX
MPOLIECCOB 51
3IEKTPOJIUTUUECKOU
JIICCOIIAAIIHU.

Marnwuit.
[[lenoyHO3EeMEIbHBIE
meTamael. Kampnmii u ero
COCIMHCHHUS.

OtpaboTka  ymeHuUi
3alMChIBaTh  ypaBHEHUS
peaKkuuu,
XapaKTepU3YIOIIUX
XUMUYECKHe CBOIiCTBa




MICI09YHO3CEMCEIIBbHBIX
MCTAJUIOB C TOYKHU 3PCHUIA

OKHUCIIMTEIBHO-
BOCCTaHOBUTEJIbHBIX
IIPOLIECCOB u
AIEKTPOJIUTUYECKON
JCCOLIMALINN.

KeéctkocTtb BO/IBI u OtpabaTbiBaTh

CHOCOObI €€ yCTpaHEeHHUS. YMEHUSI 3aMMCchIBaTh
YpaBHEHUSI peakuui ¢
TOYKHU 3peHus
ANEKTPOJIUTUYECKON
mucconuanuu. OnuceBaTh
CBONCTBA M3y4aeMbIX

BEIIIECTB Ha OCHOBE
HaOJIFOIEHUN 3a ux
MpPEeBpaICHUSMHU.
OO0Gcyx1ath
JIEMOHCTPAIMOHHBIN
IKCIIEPHMEHT.

AntomMuHMil:  pusnUeckue
Y XMMUYECKHE CBOWCTBA.

OTtpabartbIBaTh
HaBBIKU COCTaBJICHUS
ypaBHEHUH
OKHUCIIUTEIHHO-
BOCCTaHOBUTEIbHBIX
peaKInid. OO06cyxnaTh
JIEMOHCTPAIMOHHBIN
skcriepuMeHT. OMNuChIBaTh
CBOICTBa M3y4aeMbIX
BEIIECTB.

AmboTepHOCTh OKCHIA H
TUAPOKCUAA ATIOMUHUSL.

OTtpabarbIBaTh
HaBBIKH MIPOBEICHHSI
XHUMHYECKOTO
IKCTIIEPUMECHTA.
Cobmronath npaBuia
TEXHUKH  0E30MacCHOCTH.
[IpakTuyecku ITOKa3bIBATh
aM(pOTEpHBII  XapakTep
OKCHJIOB W THJIPOKCHIIOB
amomMuHus.  OnuUChIBaThH
U3yyaeMble BeEIECTBA B
xoze MPOBEICHUS
XUMHYECKOTO
JKCIIEPUMEHTA.

Keme3o: HaxoXICHUE B
IpPUPOJIe U CBOKCTBA.

OtpabatsiBaTh
yMeHHe COCTaBJIATh
ypaBHEHHUS peakuui,
XapaKTepU3YIOIUX
XUMUYECKHe CBOIicTBa
xKeleza € TOYKU 3pEHHS
OKHUCITUTENHHO-
BOCCTAHOBMTEJBHBIX




IPOIIECCOB.
CaMocToATENBHO
paboTaTh C y4eOHUKOM.

Oxcuapl, TUAPOKCUABI U
coom xeneza (1) wu
xenesza(lll).

OtpabatbiBaTh
IKCIICPUMEHTATHHBIC
yYMEHUS, co0Io1aTh
paBuIia TEXHUKH
0€301acHOCTH.
OtpabaTbiBaTh yYMEHUE
3alKMCHIBATh  YpaBHEHUS
peakuuii,
XapaKTePU3YIOIIHX
XHMHUYECKHE CBOICTBa
COeOUHEHUN Kejae3a ¢
TOYKHU 3peHus
OKHCITHTEITLHO-
BOCCTaHOBUTEIIHHBIX
MIPOIIECCOB u
AJIEKTPOIUTHUYECKON
JTUCCOTTUAITUH.
CamMoCTOSITETEHO
paboTaTh C yUeOHUKOM.

[IpakTnueckas pabora 7.
Pemenne
AKCIIEPUMEHTAIIbHBIX
3a71a4 1o TeMe
«MeTamisn.

CoOmomaTe TpaBUia
TEXHUKHA 0€e30I1aCHOCTH

npu pabote c
71a00paTOPHBIM
000pyTI0BaHHEM u
XUMAYECKUMU

peakTUBaMH,  OKa3bIBaTh
NEpBYI0  MOMOIIb  MpH
0’Korax u TpaBMax,
MOJIy4YEHHBIX IIpU paboTe ¢

peakTUBaMu u
71a00paTOPHBIM
000pyI0BaHUEM,
UCCIIEIOBATh CBOIiCTBa
M3y4aeMbIX BEUIECTB.

Kontponpsnast paboTta 1o CaMocTOATEIHHO

TemMe «Mertamibl W UX BBITIOJTHSATH 3a/1aHus

COEIMHEHUS. OTpeNeNIEHHON CIOKHOCTH
o MIPOHJIECHHOMY
MaTepuany.

Pa3nen 3 Kparknii 00630p ITatproTruecko
BaKHeH M X e, TPaKIaHCKOe,
OpPraHM4YecKuX BellecTB. TPYAOBOE,

HKOJIOTHYECKOE
BOCITUTaHHE,
[EHHOCTHU
HAyYHOTO
MO3HAHUS,
KYJIbTypa

3JI0POBBS




Tema 8.

Opranuueckasi XuMHsI.

CocCTaBiATh KOHCIEKT

IIepBoHauanbH aekuuu.  BripabareiBaTh
ble yYMEHHE COCTaBIISATh
IIpE/ICTaBIEHU CTPYKTYpHBIE  (OPMYIIBI
s OpraHUYECKUX BEILECTB.
00
OpraHMYECKUX
BEIIECTBAX.
[IpenenvHbie CocCTaBysITh KOHCIIEKT
(HachIIEHHbIE) nekuuu.  OtpabaThIBaTh
yTIE€BOIOPOIbI. YMEHUS COCTaBIISATh
CTPYKTypHBIE  (pOpMYIIBI
AJIKaHOB, OTIPEIEIIATh
TOMOJIOTH YTJIEBOJAOPOJIOB.
Henpenenbabie CocCTaBysITh KOHCIIEKT
(HEeHACHIIIIEHHBIE) JIEKIIUH. OTtpabartbiBaTh
YTI€BOIOPOIbI. YMEHHUS COCTaBIISATh

CTPYKTYpHBIE  (OPMYJIBI
OpraHMYeCKUX  BEIIECTB,
3alUChIBaTh  ypaBHEHUS
peakumii,
XapaKTepU3YIOLINX
CBOWCTBA  HEIpPEACIIbHBIX
YTJI€BOIOPOIOB.

[Tonumepsl. [lonusTHmneH,
TIOJIUTIPOTIUIIEH,
MOJIMBUHUIIXJIOPUL.

CocTaBiiaTh KOHCIIEKT
JIEKIIWH. H3Bnekarts
nHpopMaIuio u3
pPa3IMYHBIX HMCTOYHHKOB.
Hcnons3oBaTh

CIIPaBOYHYIO JIUTEpATypy,
B TOM 4YHClIE M Ha
AJICKTPOHHBIX HOCHTEIISX.

[IpousBoHbIE
yrieBo10po0B. CIIUPTHI.

CocCTaBaATL KOHCHEKT
JIEKIUH.

Kap6onossie KHUCIIOTHI.
Crnosxnbie 3¢upst. XKupsl.

CocTaBiATh KOHCHEKT
YpoOKa. Hcnonb3oBarh
paHec IMMOJIYYCHHBIC
3HaHUA Ipu HU3YyUCHUUN
HOBOI'O MaTcpualia.

VYrieBoasl.

CocTaBiAaThb
KOHCIIEKT U3y4aeMoro
naparpada. T'otoBUTE
3JIEKTPOHHBIE
MpPE3eHTAllU [0  TEeMeE
ypokKa.

AMUHOKHCIOTHI. benku.

CocTaBisATh KOHCIEKT
u3yyaemMoro  maparpada.
l'oToBUTE  21EKTpPOHHBIE
IpEe3CHTallMM 10  TEMeE

ypOKa.
KontponeHast pabora 1o CaMocTOATENBHO
TEME «OpraHuueckue BBINOJIHATh 3aJJaHMsI




COCAMHEHUS Y. OIIPENEIEHHOMN CII0KHOCTH

o IIPOUICHHOMY
Marepuay.
COI''TACOBAHO COI''TACOBAHO
[IpoTokod 3aceganuss METOAMYECKOTO 3amecTuTens aupekropa no YBP
00BEIMHEHUS YUUTENeH €CTECTBEHHO - HAYYHOTO O.1.JIumanckas
LKA
ot 29 aBrycra 2023 . Ne | 30 asrycra 2023r.

PykoBoaurens MO C.A.lllununa
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