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AHHOTAIIUA

Hacrosmas paboydast mporpamma 1o npeaMety «XuMus» s 9 kinacca cocTaBieHa Ha OCHOBE

CIIEYIOIUX HOPMATUBHBIX aKTOB U y4€OHO-METOJUYECKIX JTOKyMEHTOB:

1. ®enepanbublii 3akoH Poccuiickoit ®enepanmu ot 29 nexadps 2012 rona N 273-03 «O6 obpa3oBannu
B Poccuiickoii @enepanum» ¢ I3MEHEHUSIMH U JOTIOIHEHUAMY;

2. @epepanpHBIl TOCYNApPCTBEHHBI 00pa30oBaTENbHBIA CTaHAApPT OCHOBHOTO 0O0mIero o0pa3oBaHU
(yrBepkaeH mpukazoM MunucTepcTBa oOpa3oBaHusi W Hayku Poccuiickoii Denepauuu  oT
17.12.2010 Ne 1897) c usMeHEHUSIMU U TOTOTHEHUSIMU;

3. IlocTtaHOBIEHHE TIMABHOIO TOCYJapCTBEHHOIO caHuUTapHOro Bpauda Poccuiickoii ®enepanum or 28
ceHTsiOpss 2020 r. «OO6 yrtBepxkaenun Canurtapubsix npaun CII 2.4.3648-20 «CanuTtapHo-
SMUAEMHOJIOTHYECKHE TpPEeOOBAHUSA K OpPraHu3alMsM BOCIHUTAHUS W OOy4YeHHUs, OTABIXa U
03/I0pOBJIEHUS I€TEN U MOJIOAEKN;

4. llpukaz MunucrepctBa oOpa3oBaHuss W Hayku Poccuiickoii Penepaumn «O0 yTBEpKICHUH
(enepanbHOro mepeyHs y4eOHUKOB, NOIMYLICHHBIX MPH Peaju3aldd MMEIOIIUX TOCYIapCTBEHHYIO
aKKpeOUTalUuio 00pa30oBaTesIbHBIX HPOrpaMM HayalbHOrO OOIIEro, OCHOBHOTO OOLIETO, CPEAHEro
o01ero oOpa3oBaHMsl OpraHU3aALMsIMU, OCYIIECTBISIOIUMHE 00pa30BaTeNbHyI0 IeSATeIbHOCTE» OT 20
mast 2020 roga Ne 254

5. OcHoBHas o00Opa3oBarelibHAasi IporpaMMa OCHOBHOTO o0miero obpaszoBanuss MBOY CIII Nel5
VnesiHoBcka. ([Ipukaz MBOY CIII Nel5 Ne 50ox ot 30.08.24 1. «O0 yTBEep>KAEHHUH OCHOBHBIX
00pazoBaTeNbHBIX IPOrpaMM, MIaHa padoThI IIKOIBD)

6. Xumusa. 8—9 ximaccel :paboume nporpammbl / npeamerHas suHusa O.C. T'abpuensma, U.T.
OctpoymoBa, C.A. CnagkoBa.— 3-e uzn., M.: [Ipocsemenue, 2021. — 80 c.

7. Xumus 9 kiacc: yueb. juis oOmeoOpazoBatenbHbix opranusanuii/O.C. [abpuensu. WU.I. Octpoymos,
C.A. Cnagxos.-4-¢ u3n. ,crep.— M.: [Ipocsemenue, 2022. — 223,[1] c.: un.

Hean kypcea:

YCBOCHHME BAXXHEUIIMX 3HAHUH 00 OCHOBHBIX INOHATHSX M 3aKOHAX XMMUHU; XMMUYECKOH CHMBOJIMKE,

OBJIQICHUE YMCHMAMHU HAONIONATh XMMUYECKHE SBICHMSA, IPOBOJAUTH XUMMYECKUI 3KCIIEPUMEHT,
IPOU3BOAUTH pacyeTbl HA OCHOBE XMMUYECKMX (OPMyIT BELIECTB M YPABHEHHM peakuuii; pa3BUTHE
II03HABATENIbHBIX HHTEPECOB U MHTEIUICKTYyaJIbHBIX CIIOCOOHOCTEH B IPOLIECCE MPOBEACHUS XUMHUUECKOIO
JKCIIEPUMEHTA, CaMOCTOSTEIBHOTO NPUOOpPETEeHUs 3HAHUH B COOTBETCTBUU C BO3HHUKAIOLIUMHU
KU3HEHHBIMH IIOTPEOHOCTSMH; BOCIUTAHUE OTHOLIEHHMS K XUMHUM KaK K OJHOMY M3 (yHIaMEHTAJIbHBIX
KOMIIOHEHTOB E€CTECTBO3HAHHUSI U 3JIEMEHTY OOIIEYETIOBEUCCKON KyJbTYpbl;, IIPUMEHEHUE IIOIYYECHHBIX
3HaHUM W yMEHMH a1 Oe30IacHOr0 MCIONb30BaHMS BEIECTB M MAaTe€pHajoB B  OBITY, CEIbCKOM
X034iiCTBE W Ha NPOM3BOACTBE, DELIEHHUS IPAKTHUUYECKUX 3aJad B IIOBCEIHEBHOH >KU3HH,
HpeAyNPEKICHUAABICHUN, HAHOCSIIMX BPEJl 3710pPOBbIO YEJIOBEKA U OKPY’KaIOIIEH cpere.
Jis nocTHKeHMs 3TOM 1ieny HEeOoOXOOMMO OpPraHu30BaTh ¢ y4€TOM crenu(uKd IpeaMera ydeOHyro

JESITEeNbHOCTD YYAIIUXCsl, HAPABICHHYIO HA PELICHUE Cey0LIUX 3a1a4:

1. popMupoOBaHHE CHCTEMBI XUMHUUECKUX 3HAHHUN KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA;
2. pa3BUTHE JMYHOCTH OOyYalOIIMXCs, MX WHTEJUICKTyaJbHOE W HPAaBCTBEHHOE COBEPLICHCTBOBAaHME,
(¢hopMHpOBaHHE Y HUX T'YMaHMCTHYECKHX OTHOLICHHH M 3KOJOTMYECKH LEIecO0Opa3sHOro MOBEACHUS B
OBITY ¥ TPYIOBOM JEATEIBHOCTH;

3. npuoOpeTeHne 00yUYarOIIUMHKCS OTIBITa PA3HOOOPa3HOH NEATEIBHOCTH, IO3HAHUS M CAMOIIO3HAHUS;

KJIFOYEBBIX KOMIIETEHTHOCTEN, UMEIOIINX YHUBEPCAIBbHOE 3HAUEHUE JUIsl pa3IMYHBIX BUIOB

JESITeNbHOCTU: pELICHUS TPoOieM, NPHUHATUS  PEUICHWH, NOUCKa, aHalIHu3a u

00paboTKN MH(OPMAIMK, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYAHUYECTBA,
0e3omacHOro oOpalleHus ¢ BEeeCTBAMH B IIOBCEIHEBHOMN KU3HH.



HNJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3VYJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOSHHS MPOTrPaMMBbl OCHOBHOTO O0IIET0 00pa30BaHUs JOCTUTAIOTCS B
xofe OOy4eHHUs] XMMHUU B EIUHCTBE y4eOHOW M BOCIUTATENBbHOW JESTEILHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMU POCCUUCKMMU COLUOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMY,
OPUHATHIMA B OOLIECTBE NpaBUIaMH M HOPMaMM IOBEJCHHS W CIOCOOCTBYIOT Ipoleccam
CaMOIIO3HAHM,CaMOPA3BUTUS U COLUAIN3ALUU 00yYarOIUXCsl.

JIMYHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
MIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUNA U PACILIUPEHUE ONBITA ACSITEILHOCTU HA €€ OCHOBE, B TOM YHUCIIE
BUACTH!

1) naTpHOTHYECKOro BOCTIUTAHUS:

LIEHHOCTHOI'O OTHOILICHMSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY H Hay4dHOMY
HaCJIeII0, TIOHUMAaHUsI 3HAYEHUs] XUMUUCCKON HAayKd B KM3HM COBPEMEHHOIO OOIIECTBa, CHOCOOHOCTH
BJIAaJE€Th JOCTOBEPHOH HHpOpManuend O MEPEeNOBbIX [NOCTI)KEHMSIX M OTKPBITHSIX MHPOBOM H
OTEUECTBEHHON XMMHUHU, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUIX 00 yCTpoicTBE Mupa 1 00IIeCTBa;

2) rpaIaHCKOr0 BOCIIMTAHUS:

MIPEACTABIIEHUS] O COLUAIBHBIX HOPMAX M IPABUJIAX MEXIMYHOCTHBIX OTHOLIEHUN B KOJUIEKTUBE,
KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, yU4eOHOMCCIIEA0BATEBLCKOM, TBOPUECKOM
U JpYrHX BHUJAAX JEATCIBbHOCTH, TOTOBHOCTH K pPa3sHOOOPa3HOM COBMECTHOW [ESITEIbHOCTH MPH
BBIITOJTHEHUH Y4EOHBIX, TO3HABATEILHBIX 3a]a4, BBIIOJIHEHUA XMMHYECKHUX SKCIEPUMEHTOB, CO3AaHUH
y4eOHBIX TPOEKTOB, CTPEMJICHHUSI K B3aUMONOHHUMAHHUIO M B3aUMOIIOMOIIM B IpoIiecce ITOH y4eOHOH
JIeTEIbHOCTH, TOTOBHOCTU OLIEHUBAaThb CBOE IOBEJEHUE M IIOCTYIIKM CBOMX TOBapHIIEW C IMO3ULUU
HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUI MIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMSL:

MHPOBO33PEHUCCKUE MPEACTABICHHSI O BEHICCTBE M XUMHUECKOH PEaKIWH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABISIOIINE OCHOBY JUISl MOHUMAHHS CYIIIHOCTH HAYYHOM
KapTHHBI MHpPa, MPEJCTABICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BHUTHSI TPUPOJBI, B3aUMOCBS3AX
YeNoBeKa ¢ IPUPOTHOM CPesIoi, O POJIH XUMHHU B MTO3HAHUU STHX 3aKOHOMEPHOCTEH;

[103HABATEIbHBIC MOTHBBI, HAIIPABJICHHBIC HA MOJYYCHHUE HOBBIX 3HAHMIA 10 XMMUHU, HEOOXOIMMBIS
JUisi 0OBsICHEHUsT HAONIOaeMbIX IPOIECCOB U SIBJICHHM, I[O3HABATENIbHON, WH(OPMAIMOHHOW U
YUTATENbCKOM KYJIBTYPbl, B TOM YHUCIIC HABBIKOB CaMOCTOSTEIbHOW pabOThl C yYEeOHBIMU TEKCTAMH,
CIIPAaBOYHOM JINTEPATYPOH, IOCTYITHBIMU TEXHHYECKUMU CPEICTBAMH UH()OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEepeC K OOYYeHHI0O M TO3HAHWIO, JTH0O03HATEIbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
€caM000pa30BaHUID, MPOCKTHOH U KCCIIENOBATEIbCKONH JEATEIIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAaINpPaBJICHHOCTH U YPOBHSI 00yUCHUS B JTAIbHEUIIIEM;

4) popMupoBaHUS KYJBTYPHI 3/10POBbSI:

OCO3HAaHWE IIEHHOCTH JKW3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKH Ha
3IIOPOBBIN 00pa3 KU3HU, OCO3HAHWE TIOCIEACTBUI W HEMPHUSATHE BPEIHBIX MPHUBBIYEK (YHIOTPEOICHUS
AJIKOTOJIS, HAPKOTHUKOB, KypEeHWs), HEOOXOIMMOCTH COONFOCHNS TPaBUiI O€30MaCHOCTH MPH OOPAIIEHHUHC
XUMHYECKAMH BEIIECTBAMU B OBITY U peabHON KU3HH;

5) TpynoBoro BocnuTaHMUs:

UHTEPEC K MPAKTHYECKOMY U3yUeHHIO podeccuil u Tpyaa pa3InvyHOTO POJia, YBAXKECHUE K TPYAY H
pe3yabraram TpPYyAOBOM AESATEIbHOCTH, B TOM YMCIIE HA OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHMU 1O
XMMHWHU, OCO3HAHHBIM BBIOOP HWHIUBHUIYaTbHOM TPACKTOPUU MPONODKEHHS OOpa3oBaHUS € Y4ETOM
JIMYHOCTHBIX HHTEPECOB U CHOCO6HOCTI/I K XWMHH, OGIHGCTBCHHBIX HHTCPECOB U HOTpG6HOCT€I71,
yCrHenHo npodeccuoHambHOW ACATEIBHOCTH W Pa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTH
a/IaNTHPOBATLCS B MPO(ECCHOHANBHON Cpelie;



6) 3K0JIOrUY€eCKOro BOCIIUTAHUS:

9KOJIOTHUYECKH 11elecoo0pa3Hoe OTHOIIEHHE K MPUPOJIe KaK MCTOYHUKY JKM3HM Ha 3eMile, OCHOBE
e CyIlIecTBOBaHMA, MOHUMaHHE IIEHHOCTH 3/I0pOBOTO M 0e30IMacHOro odpasa >KU3HHM, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (DH3UYCCKOMY U TICHXHYCCKOMY 3JI0POBBIO, OCO3HAHHUE IIEHHOCTH
COONIONEHNsT TIpaBHJ OE30MIACHOTO TIOBEICHHSI NpU paboTe ¢ BEIIECTBAMH, a TaKKe B CHTYAIHSAX,
YIPOKAIOIINX 340POBBIO U )KU3HU JIFOJEH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHWSA, TOIy4YaeMble IMPU H3YYCHWH XWMUH, JUIsl pEIIeHUs 3ajad,
CBSI3aHHBIX C OKPYXKAaIOIIeH MPHUPOTHON CpeloH, Ui TOBBINICHUS YPOBHS DKOJOTHYECKOW KYIBTYPHI,
OCO3HaHHUs TIOOATBHOTO XapakTepa HKOJIOTHYECKHX NpoldieM H TyTell HUX pemieHus IOCPEICTBOM
METO/IOB XUMHH, DSKOJOTHYECKOTO MBIIIICHHS, YMEHHsS pPYyKOBOJCTBOBaThbCSI MM B II03HABATEIHHOM,
KOMMYHHKAaTUBHOW ¥ COIIMAIIbHON TIPAKTHKE.

METAIIPEAMETHDBIE PE3YJIBTATBI

B cocrase METANIPCAMCTHBIX PE3YyJbTATOB BBIACIAKOT 3HAYMUMBIC I (1)OpMI/IpOBaHI/I$I
MHPOBO33PCHUA 06H_l€HayLIHLIC IIOHATHA (SaKOH, TCOpUsA, IMPUHIUII, TUIIOTE3a, (baKT, CUCTCMa, IMpouecc,
OKCIICPUMCHT U ,I[pyl"OG.), KOTOpPbIC HCIOJIB3YHOTCA B CCTCCTBCHHO-HAYYHBIX y‘-I€6HBIX npeamMeTax u
IIO3BOJISIIOT Ha OCHOBE 3HAHUN M3 ITHUX npeaMETOB (l)OpMI/IpOBaTL npeaACTaBJICHUE O LIGJ'IOCTHOﬁ Hay‘lHOﬁ
KapTuHC MHpA, U YHUBCPCAJIBHBIC y‘le6HLI€ HCﬁCTBHﬂ (HOBHaBaTeJ’IBHLIG, KOMMYHUKATUBHBIC,
peFYJ'IHTI/IBHBIe), KOTOpPBIC o0ecreynBaroT (bOpMI/IpOBaHI/Ie TOTOBHOCTH K CaMOCTOATCIbHOMY
TIAaHUPOBAHUIO U OCYHICCTBJIICHUIO y‘le6HOfI ACATCIIbHOCTH.

Ilo3HaBaTenbHbIE YHUBEpPCAJIbHbIC y‘leﬁﬂble

neiicreusiba3zoBbie JJornyeckue aeMcTBUA:

YMEHHUS HCIIONIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIIJICHUS TPH OCBOSHHH 3HAHWN: PAaCKPBIBATH
CMBICJI XUMHWUYCCKUX HOHSITI/Iﬁ (BBI}IGHHTB nux xapaKTepHHe HpI/ISHaKI/I, yCTaHaBJII/IBaTI) B3aUMOCBA3b C
,IIpyrI/IMI/I HOHS[THHMH), HUCIIOJIb30BAaTh ITIOHATHUA IS0 O6’b$[CHeHI/I$I OTOCIIbHBIX (1)aKTOB 158 HBJ’ICHHf/i,
BI)IGI/IpaTI) OCHOBAHHUA U KpI/ITepI/II/I JJIA Knaccmbmcaunn XUMHUYCCKUX BCHICCTB U XUMHUYCCKUX pealcum‘/'l,
yCTaHaBJII/IBaTB HpI/I‘-II/IHHO-CJIeI[CTBeHHI)Ie CBs3U Mem{y O6’beKTaMI/I I/I3y‘IeHI/I$I, CTpOI/ITI) JIOTHYCCKHEC
paCCY)KJIeHI/Iﬂ (I/IHJIYKTI/IBHI)IG, )IGZ[YKTI/IBHI)IG, 110 aHaJIOI‘I/II/I), JI€J1aTh BBIBOABI U 3aKJIFOUCHU A,

yMEHHE TPUMEHATh B TPOIECCEe TO3HAHUA TOHATHS (IpPeIMETHBIE M METalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3yeMbI€ B XUMHUH, IIPE0OPA30BHIBATH HTHPOKO MPUMEHSEMbIE
B XUMUHU MOJICIHHBIC MPEACTABICHUS — XUMUICCKANA 3HAK (CHMBOJI dJIEMEHTA), XUMudeckas (Gopmyna u
ypaBHEHUE XUMUYCCKOM PEAKIUU — TPU PEIMICHWH Y4eOHO-TIO3HABATENBHBIX 3a/lad, ¢ y4ETOM JTHX
MOICIIbHBIX HpC}ICTaBJIeHI/Iﬁ BBIABIIATH U xapaKTemeBaTL CYHIGCTBCHHI)IC HpI/I3HaKI/I 1/13yqaeMbe
O6'beKTOB — XHMHUYCCKUX BCHICCTB MU XHUMHUYCCKUX peammﬁ, BBIABIIATH O6IIII/I€ 3aKOHOMepHOCTI/I,
HpI/I‘-II/IHHO-CJIeZICTBeHHI)Ie CBA3HU U HpOTI/IBope‘H/IH B I/ISY‘-IaeMI)IX Hpoueccax U SIBJICHUAX.

BbasoBble HccaeaoBaTebLCKHE JeHCTBUS
YMEHHE HCIIOJIb30BaTh MMOCTABIIEHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUS, a TaKXke B
Ka4ecTBE OCHOBHI /I (DOPMUPOBAHUS TUTIOTE3HI 110 MPOBEPKE MPABHUIIBHOCTH BBHICKA3bIBAEMBIX

CYXKICHUI; TPHOOPETEHHE OTIbITA [0 IJIAHUPOBAHMIO,  OpraHU3aluu H
NPOBEICHMIO YYCHHNYECKUX SKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJ0M IPOLECcca, CAMOCTOSTEIbHO
[IPOTHO3UPOBATh Erope3yibTaT, GOpMyIUPOBaATh 00001eHHs U BBIBOJbI o

pe3ynbTaraM MpOBEAEHHOTO  OIIBITA,
UCCIICI0OBAHUS, COCTABIISATH OTUET O MPOCIaHHOH padoTe.

Padora ¢ undopmanueii:

YMEHHE BBIOMPATh, aHAIM3UPOBATh W MHTEPIPETHPOBATH HHPOPMAITHIO Pa3TUIHBIX BUIOB U (HOpM
MIPEJICTaBICHUS, TIOTY9YaeMyl0 W3 Pa3HbIX HWCTOYHHWKOB (HAYYHO-TIOMYJSIpHAS JHTEpaTypa XUMHYECKOTO
COJIepKaHu, CIIPaBOYHbIE TI0coOus, pecypchl HTepHeTa), KpUTHYECKH OIIEHWBATh MPOTHBOPEYNBYIO U
HEI0CTOBEPHYIO HHPOPMAITHIO;

YMEHHE TPHUMEHATh pPa3MWYHbIe METOABl W 3alpOChl IMPH TOUCKe W oTOOpe WH(pOpManuu |
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOIWMBIX JJIS BBINOJHEHHS YYEOHBIX M TI03HABATENbHBIX 3a1ad
OTIPENCIEHHOTO THUIIA, TPHOOPETEHHE OIBITA B OOJACTH HMCIIONH30BAHUS WH(DOPMAITOHHO-



KOMMYHHUKaTUBHBIX TEXHOJOTHM, OBJIAJIEHHE KyJIbTypOH AaKTUBHOIO HCIOJIB30BaHUS Pa3JIMYHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMpATh ONTHMAIbHYIO (OPMY NpEACTaBICHUS] WHPOPMALUH H
WIITIOCTPUPOBATh pEIIaeMble 3aJadd HECIOKHBIMH CXEMaMH, AWarpaMMaMH, JIpyrUMH (QopMamu
rpaduKu U X KOMOWHAIUSIMU;

YMEHHE MCIOJIb30BATh M aHAJIM3UPOBATh B Ipoliecce y4eOHOM 1 McCae0BaTeNbCKON IS TEbHOCTH
WHPOPMALMIO O BIMSHUM MNPOMBIIUIEHHOCTH, CEJIBCKOTO XO3AWCTBA M TPAHCIOPTAa HA COCTOSIHUE
OKpY2KaroLel IPUPOAHON CPEBL.

KomMMmyHnkaTnBHBIE YHUBepcaIbHbIe y4eOHbIe 1elCTBUA:
YMEHWUsI 3a]1aBaTh BONPOCHI (B X0€ AUanora u (MIn) JUCKYyCCHUH) MO CYHIECTBY 00CYKAaeMON TEMBI,
(hopMynHpOBaTH CBOU MPEUIOKEHUSI OTHOCUTEIBHO BBITTOITHEHHUS MPEJIOKEHHON 3a/1a4H;
YMEHHS MPECTABIATH MOIYYeHHBIE PE3yabTaThl TIO3HABATEILHON JESTETFHOCTH B YCTHBIX U
MMMCBMEHHBIX TEKCTaX; JeJaTh MPE3EHTALNIO PE3yIbTaTOB BBIMOIHEHUS XHMUYECKOTO IKCIIEPUMEHTA
(J1abopaTopHOrO OIbITA, JTA00PATOPHOM PAOOTHI 110 UCCIICIOBAHUIO CBOMCTB BEIIECTB, y4eOHOrO
MIPOEKTa);yMEHHUsl yueOHOTO COTPYIHNYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MTO3HABATEIHHOMN U
WCCIIeNIOBATENHCKOM JIESITENIbHOCTH TIPU PELICHUH BO3HUKAOIIMX TPOOJIeM Ha OCHOBE yuéTa 00X
MHTEPECOB M COIIACOBAHUS MO3UINH (00CYy X IeHus, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBD,
KOOPIUHAINA COBMECTHBIX JCHCTBUH, OTpEe/IeTICHNE KPUTEPHUEB TI0 OLIEHKE Ka4eCTBA BBHITOJTHEHHON
paboTHI U ApyTHE).

PeryasiTuBHbIE yHUBePCAJIbHbIE yUeOHbIE A€iiCTBHA:

YMEHHE CaMOCTOSTENIBHO OIpeAeNsTh LeNu JeATeNbHOCTH, IUIaHUPOBATh, OCYIIECTBISATH,
KOHTPOJIMPOBATh M TPHU HEOOXOIMMMOCTH KOPPEKTHPOBATh CBOIO JESITEIHHOCTH, BBHIOMpATh Hambosee
3 exTUBHBIC CITOCOOBI pelIeHns YIeOHBIX U MTO3HABATEIBHBIX 3a7ad, CAMOCTOSTEIIHFHO COCTABIIATEH WIIH
KOPPEKTUPOBATh MPEJIJIOKEHHBIA aJTOPUTM JACHUCTBUM NMPH BHIMOJHEHUHU 3aJlaHUM ¢ yYETOM MOJIyYEHHUS
HOBBIX 3HaHWK 00 mM3y4aemblXx OOBEKTaX — BEIIeCTBAX W pEaKIHsIX, OIEHWBaTh COOTBETCTBHUE
MTOJTy4E€HHOTO pe3yJabTaTa 3asBICHHOW 1€, yMEHHE HCIIONb30BaTh W AaHATU3WPOBATh KOHTEKCTHI,
TpejyIaraeMble B YCIIOBUH 3a/IaHUH.

INPEAMETHDBIE PE3YJIBTATBI

B cocraBe nmpenMeTHBIX pe3yibTaTOB IO OCBOCHHUIO 0053aTeNFHOTO COAEPIKAHUSA, YCTAaHOBIEHHOTO
JAaHHOH (enepanbHOi padoueli mporpaMMol, BBIJEISIOT: OCBOCHHBIE 00yJaIOIIMMUCS HAyYHbIE 3HAHHUSA,
YyMEHHsSI W CIOCOOBI JeHCTBUH, crnemupuueckne sl TpeAMETHOH o0macTu «XUMHUS», BHUIBI
JIESTeTbHOCTU IO TIOYYEHHUIO HOBOTO 3HAHUS, €T0 WHTEPIPETAIluH, MPeo0pa3oBaHUI0 M MPUMEHEHUIO B
Pa3IMYHBIX YYEOHBIX W HOBBIX CUTYaIIHSIX.

K xonmy oOyuenus B 9 kijiacce mpeIMeTHBIE pe3yabTaThl HA 0a30BOM YpPOBHE JIOJKHBI OTpakaTh
c(hopMUPOBAaHHOCTH Y OOYJArOIINXCS YMEHHI:
pPacKpbhIBaTh CMBICII OCHOBHBIX XUMHUYECKHX TOHATHUH: XMUMHYECKHUW SIIEMEHT, aToM, MOJIEKYJa, WOH,
KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BaJCHTHOCTH, AIIEKTPOOTPHUIATEIHHOCTS,
CTETICHb OKHCIICHUS, XMMHUYECKas pEeaKIHs, XUMHUYECKass CBs3b, TEIUIOBOW A(PQPEKT peakiuu, MOIb,
MOJISIPHBIN 00BEM, PacTBOP, SIEKTPOIUTHI, HEIIEKTPOIUTHI, IMEKTPOTUTHUYECKAS JTUCCOIHAIUS, PEAKIIUU
MOHHOTO OOMEHa, KaTalln3aTop, XUMHYECKOe paBHOBECHE, OOpaTHMble M HEOOpaTWMbIe peakIvy,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIC pPEaKIIUW, OKHUCIHUTENh, BOCCTAHOBUTEIb, OKHCICHUE U
BOCCTaHOBJICHHE, aJUIOTPONHUs, aM(pOTEpPHOCTh, XHMHYECKas CBsI3b (KOBAJlCHTHas, HOHHAasd,
MeTaJNTNYecKast), KPUCTAIUTMUECKas PEIIETKa, KOPPO3Ws METaJUIOB, CIUIABBI, CKOPOCTh XHMHYECKOH
peaknuu, penenpHo nomyctumast korneHnTpanus [1JIK BemecTsa;

WLTIOCTPUPOBATh B3aMMOCBS3h OCHOBHBIX XUMHUYECKHX IOHATHH ¥ TPUMEHSATh OTH MOHATHS TPHU
OIIMCaHWH BEIECTB U UX MIPEBPAIICHUN;

UCTIOJIh30BaTh XUMHYECKYI0 CUMBOJIHKY JUUISI COCTABICHHs ()OPMYII BEIIECTB U YPAaBHEHUH XUMHUYECKUAX
peakiuii;

OTIPENIEIATh BAJIEHTHOCTh W CTETEHb OKWCIICHUS XUMHUYECKHX DJIEMEHTOB B COCIUHEHHSX Pa3INIHOTO
COCTaBa, MPHHAUICKHOCTh BEHIECTB K ONPEACNEHHOMY KIIACCYy COENWHEHHH 1o (opMymnaM, BHUI
XUMHYECKOW CBSI3M (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi) B HEOPTaHWYECKUX COCJAMHEHUSX, 3apsij
MOHA TI0 XUMHUYECKOU (hopMmyre, XapaKkTep Cpellbl B BOIHBIX PacTBOpPAaX HEOPTaHWYECKUX COCAMHEHUH,
THUT KPUCTAITUIECKOIN PENIETKA KOHKPETHOTO BEIIECTBA;



packpeiBath cMbIich Ilepronnueckoro 3akona /I. M. MenzaeneeBa u AEMOHCTPUPOBATH €r0 MMOHUMAaHUE!
OIMCHIBATh M XapaKTepH30BaTh TaOmuMuHyto Gopmy llepronnueckoll cMCTEMBbl XUMHUYECKUX 3JIEMEHTOB:
pa3nuyath MOHATHS «iaBHas noArpynna (A-rpynmna)» u «nodounas noarpynna (b-rpymma)y, mansie n
OoJsipIIME TIEPHOIBI, COOTHOCHUTH OOO3HAYEHHsI, KOTOPbIE HMEIOTCS B IEPHOIUYECKON Tadmuue, c
YHCIIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHUSI aTOMOB XUMHUECKUX JIEMEHTOB (COCTaB M 3apsij spa, odlee
YHCJIO JIEKTPOHOB U PACHPEACTICHUE UX T10 AJIEKTPOHHBIM CIOSIM), OOBSCHSTH OOLIME 3aKOHOMEPHOCTH B
MU3MEHEHUH CBOWCTB 3JIEMEHTOB M UX COCIMHEHUH B MpeAeiax MaJbIX MEPUOJO0B M IIIABHBIX MOATPYIII C
y4€TOM CTPOCHUS HX aTOMOB;

KJIacCU(PHUUUPOBATh XUMHUYECKHE 3JIEMEHTBHI, HEOPraHMYECKUE BEIIECTBA, XUMHUYECKHE DPEaKUuu (110
YHUCIY M COCTaBy YYacTBYIOIIMX B PEAKIMU BELICCTB, IO TEIJIOBOMY 3G QEKTy, 0 U3MEHEHUIO CTEIeHEH
OKHCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOLIME W crequ(UIecKre XMMHUYECKHEe CBOMCTBA MPOCTBHIX M CIOXKHBIX
BEILIECTB, OATBEPXK/1asi ONIMCAHNE TIPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHH COOTBETCTBYIOIINX
XUMUYECKHX PEaKIni;

COCTaBJISITh YPaBHEHUS DJIEKTPOIUTHUYECKOM AUCCOLMALNU KHCIIOT, ILIENOYeld M COJNEH, MOJNHBIe H
COKpalIEHHbIE YPaBHEHHsI PEaKIHi HOHHOTO OOMEHa, YypaBHEHHS peakUuil, MOATBEPKAAOIINX
CYIIECTBOBaHME TEHETUYECKON CBSI3M MEKY BELIECTBAMH PAa3IUYHBIX KJIACCOB;

PAcKpBIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIHi IMOCPEICTBOM COCTaBIICHUS
ANIEKTPOHHOTO OanaHca 3TUX PeaKIni;

MIPOTHO3MPOBATh CBOMCTBAa BELIECTB B 3aBHCUMOCTH OT HMX CTPOCHHS, BO3MOKHOCTU TPOTEKAHUS
XUMUYECKHX MTPEBPAILCHNH B Pa3INUHBIX yCIOBHUSX;

BBIYHMCIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJSPHYIO MAacChl BELIECTB, MAacCOBYIO [OJIIO
XMUMUYECKOTO 3JIeMEeHTa 1Mo (GopMmylie COeTUHEHHs, MAaCCOBYIO JOJIO BEIIECTBA B PacTBOpE, MPOBOAUTH
pacy€Thl IO YpaBHEHUIO XUMUYECKOW PEaKLUH;

co0Mrogare MpaBuia TOJIB30BAHUSI XMMUYECKOW MOCYIoH M J1abopaTopHBIM 00OpYIOBaHHEM, a TaKKe
mpaBuiIa OOpalIeHus! ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSMH IO BBIMOJHEHUIO J1a0OPaTOPHBIX
XMUMUYECKHUX OTBITOB IO IMOJYYCHHIO M COOMPAHMIO Ta3000pa3HBbIX BEIIECTB (aMMHaKa M YIJIEKHCIIOTO
rasa);

NPOBOJIUTH PEaKIMH, MOATBEPIKAAIONINE KAaueCTBEHHBIH COCTaB pa3MYHBIX BELIECTB: PAClO3HABAThH
OTIBITHBIM TYTEM XJIOPHI-, OPOMUJI-, HOJHI-, KapOoHaT-, pocdar-, cuimkar-, cynbdar-, THAPOKCHI-HOHBI,
KaTHOHBI aMMOHHSI ¥ HWOHBI HM3yYCHHBIX METaJUIOB, NPHUCYTCTBYIONIME B BOJHBIX pacTBOpax
HEOPraHMYEeCKHUX BEIIECTB;

NPUMEHATh OCHOBHBIC OIEPAlliM MBICIUTEIBLHON JIESITEIbHOCTH — aHalli3 M CHHTE3, CpaBHEHHE,
000011IeHHe, CHCTEeMaTH3alUI0, BBISIBICHHE TMPUYMHHO-CICCTBEHHBIX CBSI3€H — IS M3y4YEeHHUs CBOMCTB
BEIECTB M XUMHUYECKHX PEaKIMid, €CTeCTBEHHO-HAYYHbIE METO/IbI IT0O3HAHUS — HAOMIOIeHNEe, H3MEpEHUE,
MOJIEJIMPOBAHUE, FIKCIIEPUMEHT (peabHbIN U MBICICHHBIH).

COILEPKAHUE KYPCA.

Xumusa 9 kiaacc.
(66 yacoB, 2 yaca B HeJIeJI10)

IToBTOpEeHUEe U 00001IeHNE CBeAeHMI O Kypcey 8 kiaacca

Crpoenue aroma. [ICXD. bunapusie coenuueHust. OKCHABI COIE00pa3yONUe 1
HeconeoOpasytomye. ['uapokcuapl: ocCHOBaHUS, aM(OTepHbIE, KUCIOTHL. CpenHue, KUCIbIe,
OCHOBHEBICCOJIH.

O0001IeHne CBEICHHI 0 XUMUUECKHUX peakiusax. Kiaccuduranus XuMHIECKUX peakiuit
[IOPA3IIUYHBIM OCHOBAHUSM: COCTABY M YHCIYy PEarupyrouX U 00pa3yroIInXCs BEIIECTB, TEILIOBOMY
a¢dekTy, HarpaBICHUIO, H3MEHEHUIO CTEIICHEH OKHCIICHHSI AJIEMEHTOB, 00Pa3yIONINX pearupyromme
BelIeCTBa, (haze, UCIOIBb30BaHUIO KaTallu3aTopa.

[TonsTre 0 ckopocTH XUMHUYECKON peakiuu. DaKkTopkl, BIUSIONIAE Ha CKOPOCTh
XUMHYECKUXPEAKIIHIA: TPUPOJIa PEarupyronIiX BEMIeCTB, UX KOHIEHTPAIUs, TEMIIEPaTypa, TUIOIIa b
COTIPUKOCHOBEHHMS, HAIMYKE KaTanu3aropa. Karamms.

JdemoHcTpanumn
* 3aBHCHUMOCTH CKOPOCTH XUMHYECKOM PEAKINH OT MPUPOABI pearupyronyx BeeCcTB.
* 3aBUCUMOCTH CKOPOCTH XHMHYECKON PEaKITUU OT KOHIICHTPAIINH PEarupyroIrX BEIICCTB.



* 3aBHCHMOCTH CKOPOCTHA XMMHUYECKON pPEaKIiu OT TUIOIIAIH

COITPUKOCHOBCHU PCATrPYIOIIUX BECIUICCTB (((KI/IHSIIIII/Iﬁ CHOﬁ))).

* 3aBUCHUMOCTH CKOPOCTHU XMMHUECKON pPEaKIuy OT TEMIIepaTypbl pearupyromrx BemeCTB.
* 3aBUCHUMOCTH CKOPOCTH XMMHUUECKON pPEeaKIUH OT KaTaau3aropa.
XuMHnyecKue peakiiuu B pacTBOPax 3J1eKTPOJTUTOB

[TonsiTe 00 AMEKTPOTUTHYECKON IUCCONHUAIUHN. DJICKTPOIUTHI M HEICKTPOIUTHL. MexaHu3m
JUCCOLUAIMU DIEKTPOJUTOB C PA3JIUYHBIM XapakTepoMm CBsi3U. CTENeHb SICKTPOTUTUYECKOU
muccoruarui. CHIBHBIE U CIIa0bIe 3JCKTPOIIUTHL.

OCHOBHBIC TIOJIOKECHUS TCOPHH JICKTPOIIMTUICCKON fauccornuanuu. Kiraccudukanus noHOB U UX
cBoiicTBa. KHCIIOTHI, 0CHOBAaHUS M COJM KaK AJIEKTPOIUTHL. VX KitacCUpUKAIVSI U TUCCOIHAITHS.

OO0mue XUMUYECKHEe CBOMCTBA KHCIOT: U3MEHEHHE OKPACKH HWHIIMKATOPOB, B3aUMOJCHUCTBHUE C
METaJJIaMH, OKCUJAAMHU U THAPOKCHUIAMH METaJUIOB U COJSAMH. MOJEKYIIpHbIE U WOHHBIC (ITOJHBIC W
COKpAaIIEHHEIC) ypaBHEHUS PEaKIni.

XUMHUYECKUN CMBICT COKPAIIEHHBIX YpaBHECHUN. YCIOBUS MPOTEKAHUS PEaKIUN MEXIY IEKTPOIUTAMHU
110 KOHIIa. P11 akTHBHOCTH METAIIOB.

OO01ue XUMUYEeCKUEe CBONCTBA IIEJIOUeH: B3aUMOJICHCTBHE C KUCIOTaMH, OKCHIaMU HEMETAJLIOB,
consimMu. OOIue XUMHYECKHE CBOWCTBAa HEPACTBOPUMBIX OCHOBAHHMW: B3aUMOJICHCTBHE C KHCJIOTaMH,
pa3lioKEeHUE IPU HATPEBAHUH.

OOmue XMMHYECKUE CBOMCTBA CPEIHUX COJICH: B3aMMOJCHCTBHE C KHCJIOTaMH, IIEIOYaMH,
COJISIMU M MeTallilaMu. B3anMoeiCTBUE KUCIIBIX CONEH CO 1IeI0UaMH.

T'uaponus, kak 0OMEHHOE B3aMMOACHCTBHUE COJeil ¢ BOMOM. [ MIpoIu3 conu CUILHOTOOCHOBAHHUS
1 craboit KucnoTsl. [ maponu3 conu c1aboro ocHOBaHUS U cUiIbHON KucnoTsl. [lIkana pH.

CBoiicTBa KHCIIOT, OCHOBAHHM, OKCHJOB U COJIEM B CBETE TEOPHUH AIICKTPOIUTUYECKOMN
JIUCCOIIMAIINY U OKUCTUTEIILHO-BOCCTAHOBUTEIIBHBIX PEAKIIHA.

JdemoHcTpanum.
OrmpeneneHue xapakTepa Cpeibl B paCTBOPAX COJCH.
JlabopaTopHbie ONBITHI.

MN3MmeHeHne 0Kkpacku HHIUMKATOPOB B KUCJIIOTHOM cperie.

Peakuusa HelTpanuzanuu pacTBopa WENOUN pa3IMYHBIMU KUCIOTAMH.

[Tomyuenue ruapoxcuaa meau (1I).n ero B3anMoneiCcTBIE ¢ Pa3TUIHBIMI KHCIOTaMH.
BzaumopetictBue cuiabHBIX KHCIOT ¢ okcuoM menu (11).

KauecTtBeHHas peakuus Ha KapOOHAT-HOH.

ITony4yenue cTyaHss KpEMHUEBOU KHCIIOTHI.

KauecTBeHHas peakuus Ha XJIOPU] - MK CYIb(haT-HOHbI
M3MeHeHue okpacku HHAUKATOPOB B IIETIOYHOI cperie.
BzaumonelicTBue 111e5104€1 ¢ yIIIEKUCIIBIM Ia30M.
KauecTBennas peakuus Ha KaTHOH aMMOHHUSI.

ITomyuenue ruapokcuna menu (1) u ero paznoxeHwue.
B3aumopeiicTBre kapOOHATOB € KUCIOTaMH.

[Tomyuenue runpokcuma xenesa(Ill).

BsaumopeiicTBue xenesa ¢ pactBopoM cynbdara mean (1)

HeMeTanasl 4 ux COCANHCHUSA

CTpOGHI/IG aTOMOB HCEMCTAJIJI0B H HX IIOJOXCHHUEC B HepHO,Z[H‘IGCKOP'I cucteMe. Psag
QJICKTPOOTPULIATCIIBHOCTH. KpI/ICTaIIHI/I'-ICCKI/IC peIIIéTKI/I HEMETAJIJIOB — MPOCTHIX BCIUICCTB. AJ'IJ'IOTpOl'[I/ISI
u eé MMPUYNHBI. ®du3nyeckue CBOMCTBAa HEMETaJLIOB. O6IIII/I€ XUMHYCCKHE CBOMCTBAa HEMETAJIOB:
OKHCIHUTCIIBHBIC U BOCCTAHOBUTCIIBHBIC.

FaJ’IOI‘eHLI, CTPOCHUC HUX ATOMOB U MOJICKYII. ®dusznueckue U XUMHUYCCKHE CBOMCTBA TaJIOTCHOB.
3aKOHOMepHOCTI/I U3MCHEHUS CBOMCTB T'aJIOTCHOB B 3aBHCHUMOCTH OT HMX IOJIOKCHHUS B HCpI/IO)II/I‘IeCKOI‘/'I
CHUCTEMC. HaXO)K,Z[GHI/Ie TaJIOTCHOB B MPUPOAC U UX MOJYUCHHC. 3HaYeHHE U MPUMCHCHUC T'aJIOTCHOB.

FaJ’IOI‘eHOBOZ[OpOI[I:I 1 COOTBCTCTBYIOIINUEC UM KUCJIOTHI: IIJITaBUKOBas, COJIAHAaA, 6p0M0}30)10p0z[Ha;1,
HnoA0BOAOPOAHA. FaJ'IOFCHI/I,Z[LI. KauecTBeHHEIC PCaKIun Ha raJJOreHUA-UOHBI. HpI/IMCHeHI/IC COCOUHCHUI
rajJoreHOB M X OHOJIOrHYeCcKas POJIb.



OO6mas xapakrepuctuka sneMeHTOB VIA-rpynmmer. Cepa B mpupoie W €€ TOIydYeHHE.
ANNOTpONHBIE MOAU(HUKAIINU CEPBI U UX CBOMCTBA. XMMUYECKHE CBOHCTBA CePhI U €€ IPUMEHEHHE.

CepoBomopoa: CTpOCHHE MOJEKYNbl, (U3NYECKHEe W XHUMHUYECKHE CBOICTBA, TONyYeHHE H
snauenue. CepoBojopoanas kucioTa. Cyabpuabl 1 ux 3HadeHue. JIroMUHODOPHI.

Oxcup cepol (IV), ceprucras kucnota, cyabputhl. KadecTBeHHas peakius Ha Cylnb(QUT-HOH.

Oxcup cepsl (VI), cepras xucnora, cynbdarsl. Kpucramnorunparsl. KauectBennas peakuus Ha
cynb(dar-uoH.

CepHast kucnOTa - CHIBHBIA 3nekTponuT. CBoiicTBa pa30aBIeHHOW CEpPHOW KHCIOTHI, Kak
TUIOUYHOM KHUCIIOTHI: B3aWMOJCICTBHE C MeETallaMH, OCHOBHBIMH U aM(OTEpPHBIMH OKCHUIAMH,
OCHOBAHUSIMH U aM(OTEPHBIMHU IHIPOKCHIAMH, colsiMu. KadecTBeHHas peakiust Ha Cynb(aT-HOH.

OOm1as xapaKTepUCTHKA IEMEHTOB VA-TpyHIbl. A30T, CTPOCHHUE aToMa M MOJIEKYJIBI.

duznyeckre 1 XUMUYECKHE CBOWCTBA U IPUMEHEHKE a30Ta. A30T B IPUPOJE U €ro OMOJIOTHuecKast

POIb. AMMHAK, CTPOCHHE MOJIEKYJIBI U (PH3MUECKUE CBOMCTBA. AMMHAYHas BOJA, HAIIATBIPHBIN CIIHPT,

ruapar amMMmuaka. JJOHOpPHO -aKUENTOPHBIH MeXxaHHW3M O00pa3oBaHMUS KaTHOHA aMMOHMUA.

BoccranosurenbHble cBoiicTBa amMmmuaka. Cony aMMOHMA M MX NpUMeHeHne. KauecTBeHHast peakuus Ha
KaTHOH aMMOHHS.

Oxcuapl a3oTa: HECONECOOPasyoIe U KHUCIOTHBIC. A30THCTasi KUCIOTa M HUTPUTHL A30THas
KHCII0Ta, €€ MoIy4YeHune U cBoicTBa. HuTpars!.

docdop, crpoenne atoma u amtorporusi. Dochuapl. Docoun. Oxcua docdopa(V) u
oprodochopnas kucinora. Docdarsl. Docdopusie ynodpenus. UHCEKTHIIHIBL.

OOmias xapakTepuCTHKa 31eMeHTOB 1V A-Tpynmbl: 0COOEHHOCTH CTPOCHHUS aTOMOB, MPOCTBIX
BEIIIECTB U COETMHEHNH B 3aBUCUMOCTH OT TOJIOKEHUS 3J1EMEHTOB B [lepuoanueckoii cucteme. YIiiepoa.
AnnoTponHble MoauUKauuH: ainmas, Trpadur. AMOpQHBIH yriaepog M €ro copra: caxa,
AKTUBHPOBAHHBIA yrodb. AncopOums. XUMHYECKHe cBOHcTBa yriaepona. Kokcoxmmuyeckoe
MIPOM3BOACTBO U €ro mpoaykuus. Kapoump.

Oxcup yoiepona(Il): crpoenne Momnexyinsl, monydenue u ero cBoictBa. Oxcua yraepopa(IV):
CTPOEHHE MOJIEKYJbl, MOIYYEHHE W €ro CBOWCTBAa. YronbHas KuciaoTa. Comu YroJIbHOM KHCIIOTHI:
KapOOHaThI U ruApoKapOoHaThl. TexHIUUeCcKas U MULIeBas Coaa.

Heoprannueckne M OpraHHYecKHE BEIIECTBAa. YTITEBOJAOPOAbl. XHMHYECKOE CTPOEHHUE
OpPraHUYECKUX BEIIECTB, KaK MOPSAOK COETUHEHN aTOMOB B MOJIEKYJIE TI0 BaJIEHTHOCTH.

Meran, 3TaH, Kak MNpeAeibHbIE YIIEBOMOPOABl. OTHJIEH M AaleTUIIEH, KaK HeNpeaeabHbIe
(HeHachIILIeHHBIE) yrieBonopoabl. [openue yreBomoponoB. KauecTBeHHbIE peakiny Ha HeNpeleibHbIE
COETUHEHMS.

OTHUIIOBBIM CIHPT, €ro MOJy4YeHHe, IPUMEHEHHe U (Hu3noNornueckoe neiicreue. TpéxaToMHBIN
cupT mnueprH. KauecTBeHHas peakiysi HA MHOTOATOMHBIE CIIUPTHI. YKCYCHAs - NPENCTaBUTEND Kiacca
KapOOHOBBIX KUCIIOT.

Kpemnmnii, crpoenne ero aroma u cBoiictsa. Kpemuuit B npupoae. Cunnuas! 1 cunad. Okeun
kpemuus(1Y). Kpemunesas kuciora u e€ conu.

[IponsBoacTBO cTekna M 1eMeHTa. [IpoAyKuus CHIMKAaTHOM NPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepamuKa, papdop, dasHc.

Onrtryeckoe BOJIOKHO.

Hemerannsr B npupone. @paknroHHas MEpPEeroHKa >KUIKOTO BO3MyXa KakK CIoco0 MOTydeHHS
KHCIIOpOJa, a30Ta, aprosa. [lomydenue gocdopa, kpeMHUs1, XI0pa, Homa. DNEKTPOIU3 pacTBOPOB.

[Tomyuenue cepHON KUCIOTHI: CHIPHE, XMMU3M, TEXHOJIOTHYECKask CXeMa, METO KHIIAIIETO CIOos,
MIPUHIIMIIBI TEIUI000OMEHA, IPOTHBOTOKA M nUpKymsnuu. Oneym. [Ipon3BoacTBo aMMuaka: ChIphE,
XUMH3M, TEXHOJIOTHYECKas CXeMa.

JdemoHcTpanumn

*  Komnexnus HeMeTalIos.

*  Mogenu KpUCTAJUINYECKUX PELIETOK HEMETAIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
* Topenue HeMeTaIOB - MPOCTHIX BEMIECTB: cepbl, (hocdopa, IPeBECHOTO yIisl.
* BsaumogelicTBHE raoreHOB ¢ METaIIaMH.

* BriTecHenue xiopa OpoMoM WK i0[a U3 PaCTBOPOB UX CONel

*  Komsexmus mpupoaHbIX COETUHEHUH XII0pa.

*  BzaumogeiicTBue cephl ¢ METALIIAMH.

* Topenue cepsl B KUCIOPOAE

*  Komnexuus cynbQpuIHBIX Py



* KagecTBeHHas peakius Ha CylTb(QHUI-HOH

*  OOymmBaHUE OPTaHUYECKUX BEUICCTB KOHIEHTPUPOBAHHOW CEPHOI KHUCIOTOM.

* Ilomydenue, coOnpaHre u pacrio3HaBaHHE aMMHaKa.

* Pasznoxenue OMxpomara aMMOHUS.

* BzaumonelicTBue KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI C MENIBIO.

* Pa3yoxeHue HUTpATa Kajausl U TOPEHUE IPEBECHOIO YIOIbKa B HEM

* Topenne hochopa Ha BO3IYXE U B KUCIOPOJE.

*  Komnekmus «O0pa3isl IPpUPOAHBIX COSAMHEHNH YIIIepoaar

* Iloprper H. . 3enunckoro. Ilomomenne akTHBUPOBAaHHBIM YITIEM pacTBOPEHHBIX BEILIECTB
WJIY Fa30B.

* Mogenu MONeKys MeTaHa, 3TaHa, dTHJIEHA U alleTUJIeHa.

* BzaumoneticTBue 3THIIEHA C OPOMHOM BOJIOM M pacTBOPOM TIepMaHTaHaTa KajIusl.

* Buzeodparments! u cnaiinbl « [pou3BoACTBO CTEKIIA U [IEMEHTAY.

*  Komnekuus «IIpupoaHble COEqUHEHUS HEMETAIIIOBY.

*  Buaeodparments! u ciaiifpl « OpakuroHHAs IEPErOHKA KUAKOTO BO3AYXa

* Buneodparments! u cnaiias! «llogyuenue Bogopona, KUCIOpoaa U
raJIOT€HOBAJIEKTPOIIUTHIECKIM CITOCOOOM).

*  Bugeodparmentsl u cnaiinb « [pou3BoACTBO CEPHOM KACIOTHD).

*  Buaeodparments! u cinaiiapl «I [pon3BoACTBO aMMHAKay).

*  Komnexius «CpIps€ A5 TOTYUYEHUSI CEPHOU KUCTIOTEBDY.

JlabopaTopHbIie ONbITHI

Pacno3naBanue rajoreHu1-uoOHOB.

KauecTBeHHBIC peakuy Ha Cyab(aT-HOHBI.

KauyecTBeHHas peakuys Ha KATHOH aMMOHUSL.

XUMHUYECKUE CBOMCTBA a30THOM KHMCIIOThI, KaK JIEKTPOJIUTA.
KauecTBeHnHbIe peaknmu Ha GochaT-HoH.

ITony4yeHue u CBOCTBA YyrOJIBHON KUCIIOTHI.

KauecTBeHHas peakius Ha KapOOHAT-HOH.

IIpakTH4eckue padoTbl

H3ydenue cBOMCTB COJISTHOM KUCIOTHI.

N3yueHue cBOWCTB CEpHOU KUCIIOTHI.

ITonydyenne ammMuaka U U3y4e€HHE €ro CBOMCTB.
ITony4yeHue yriekuciaoro ra3a U U3y4eHue ero CBOMCTB.

MeTaJuIbl M UX COeTUHEHUSI

[Honoxxenune metamnoB B Ilepuognueckoil cucreme xumuueckux sneMeHToB [I. Y. Menneneesa,
CTPOCHHE HX AaTOMOB M KpPUCTAJUIOB. MeTalulMdecKas CBA3b M METaJUIMYecKas KPUCTaIMYecKast
pemérka. PU3nUeCcKUue CBOWCTBA METAJUIOB: JIEKTPO- U TEIUIONPOBOJHOCTH, OTPaXKarolas CoCOOHOCTS,
1acTHYHOCTh. CIUTaBbl YEPHBIE U [IBETHBIE.
Merannbl Kak BOCCTAHOBHUTENU. DJIEKTPOXUMUYECKUM psii HanpsokeHud. B3anMonelicTBHEe METaIOB C
HEMeTaJJIaMH, OKCUIaMH, KUCIIOTaMH, COISIMU. ATFOMUHOTEPMHUSL.
CtpoeHne aTOMOB M IPOCTHIX BEILECTB IIETOYHBIX METAIIOB. 3aBUCUMOCTDh (PU3HMUECKUX U XUMUYECKUX
CBOWCTB IIENOYHBIX METAIOB OT 3apsioB sAgep MX aroMoB. OKCHIABI M THUAPOKCHUIBI LIETOYHBIX
METa/UIOB, MX IIOJy4YeHHE, CBOIiCTBAa, NpUMEHeHHe. BaxHelIme coiM IIENOYHBIX METaJUIOB, WX
3HAUEHHE B )KUBOM M HEKUBOW NMPHUPOAE U B )KU3HU YEJIOBEKA.
CrtpoeHne aToMOB M IPOCTHIX BELIECTB IIEJIOYHO3EMENbHBIX METAJIOB. 3aBUCUMOCTh (PU3MYECKUX U
XMMUYECKUX CBOICTB LIEJIOYHO3EMENbHBIX METaUIOB OT 3apsioB siaep HMX aromMoB. Okcuisl U
THIPOKCHUIBI IEJI0YHO3EMENBHBIX METAJUIOB, MX MOIy4Y€HHEe, CBOMCTBA U IIpUMeHeHne. BaxHeimueconu
IETIOYHO - 3€MENbHBIX METAJIOB, HMX 3HAYeHWe B TNPHUPOAE M KHU3HM uenoBeka. KapOoHaTtbl u
THIPOKapOOHAThI KaJIbLIHSL.



JKécTtrocTh Bombl: BpeMeHHas U mocTosiHHAsA. CrocoObl yCTpaHEeHUsT BpeMeHHOH KECTKOCTH. CrocoOs
ycTpaHeHus] MOCTOSIHHOM kEcTkocTU. MouuThl. CoeNMHEHHsS AalIOMUHHUS B NPUPOAEC. XUMHUUYECKHE
cBoiicTBa amoMuHUs. OCcOOEHHOCTH OKCHAA U THUAPOKCHIA aTIOMHUHES Kak aM(OTEpPHBIX COCTUHEHHU.
Baxneitmme conu amroMuHus (XJIOpUL, CyIbdar).
OcobeHHOCTH CTpOeHHUs aroma skeie3a. JKemezo B mpupone. Baxkueitmue pynmbl xkeneza. Oxcunbl u
ruapokcunsl sxene3a(ll) u xenesa(lll). Comu xenesa(Il) u xenesa(Ill). OOHapykeHHE UOHOB KATUOHOB
JKeJe3a B pacTBOpe. 3HAUECHUE COCTUHEHUH JKeTe3a.
Koppo3us xumudeckast U 3IeKTPOXUMUYECKas. 3aluTa METaNIOB OT KOPPO3UU. MeTallibl B IPUPOJIE: B
cBOOOTHOM BHJIC U B BUJIe coennHeHMi. [loHaTre o metamutypruu. YépHast 1 [IBETHAST METAJLTY Prusl.
[Mupomerannyprusi, TMAPOMETAILTYPTHS, SEKTpoMeTaILTyprus. [JoMeHHbIH Tporecc.
[TepepaboTkauyryHa B cTaib. DNEKTPOIU3 PACILIABOB.
JdemoHcTpanun
* B3auMozeicTBrE HATPUs, TUTUS U KaJIbIIUS C BOJIOH.
* ['opeHue HATpUs, MATHUS U JKeJie3a B KUCIOPO/IE.
* Benbliiika TEpMUTHOM CMECH.
* B3aumogeiicTBue cMeCH MOPOILIKOB CEPHI U Kele3a, IUHKA U CEPBI.
* B3aumozeiicTBIE amOMUHUS ¢ KUCIIOTaMH, IIEJIOUaMU U BOJOM.
* BzaumoseiicTBHE jkene3a U MEIU C XJIOPOM.
*  BzaumopeiicTBue Meau ¢ KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTOM U a30THOM
KHUCIIOTOH(pa30aBIeHHON M KOHIIEHTPUPOBAHHOM).
* Okpacka mi1aMeHU COeTUHEHUSMH IIEJIOUHBIX METAJIIOB.
* Okpacka MmIaMeHU COCTUHEHUAMHU MIEN0YHO3EMENbHBIX METAIIIIOB .
* ["anieHue U3BECTH BOJOH.
* Tlonmydenue xE€CTKOM BOJBI B3aUMOEHCTBUEM YITIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOMIOH.
* YcTpaHeHue BPEMEHHOM KECTKOCTH KUIITYSHUEM U TOOABKOM COIBI.
* YcTpaHeHHUe MOCTOSIHHOM KECTKOCTH JJOOABKOW COJIBI.
* IOHWTHI ¥ IPUHITAI UX AeHCTBHS (BHICOGParMeHT).
* Konnekius npupoaHbIX COSAMHEHUH allOMUHHUS.
* Buneodparmentst u craiiabl « OKCHT JIFOMAHUS U €70 MOTUGUKAIIUI.
* Ilomy4enne am(oTepHOTO THAPOKCH A ATFOMUHUS U UCCIIETOBAaHIE €T0 CBOMCTB.
* Komnekmus « XuMAYECKUE UCTOYHUKH TOKaY.
*  Pe3ynpTarsl AUTENBHOTO SKCIIEPUMEHTA 10 U3YUYEHHUIO KOPPO3UH CTAJIbHBIX U3JEIHM B
3aBUCUMOCTH OT YCJIOBHI MPOILECCOB.
* Boccranornenue meau u3 okcuaa meau(ll) Bomopogom.
* BuneodparmeHTsI U craiiasl « [pon3BOACTBO YyTyHA U CTAJIHY.
* Buneodparments! u cnaiinbl «3aenus u3 4yryHa u CTainmy.
* Buneodparmentst u cnaiinbl «I[por3BoACTBO aIFOMUHUSY.
JlaGopaTopHbIe ONBITHI

BsaumopneticTBue xenesa ¢ pactBopom cyiabdara menu(Il).
ITonydenune U3BECTKOBOM BOJIBI U OTBITHI C HEM.
[Tomyuenue runpokcuaos xenesa(ll) u (III).
KauecTBeHHBIC peaky Ha KaTHOHBI JKeIe3a

IIpakTH4eckue padoThI:
Pemenne sxcriepuMeHTaNbHBIX 3a1a4 [0 TeMe «MeTanmb.
XuMus 1 OKpy:KaloLas cpeaa.

Crpoenue 3emiu: sIpo, MaHTHs, 3eMHasl Kopa, UX XuMHueckuil cocras. JIutocdepa u eé
XUMHUYeCKH cocTtaB. Munepansl. Pynsl. Ocanounsie nopoasl. [lone3nsie nekonaeMele.
XuMHYeCKUIcOCTaB THApocdepsl. XUMHUECKHUIT cocTaB aTMoc(ephl.

HcTouHNKN XMMUYECKOTO 3arpsa3HeHus OKpysKaroleil cpepl. [T1o0anbHbIe 3K0JI0rnYecKre IpoOieMbl
YeJI0BEeUeCTBA: MAPHUKOBBIN 3()(EKT, KUCIOTHBIE AOKAN, 030HOBBIE IBIPBI. MeKayHapoaHOe
COTPYAHUYECTBO B 00JIACTH OXPaHBI OKPYKAIOIIEH CpeIbl OT XUMHUUECKOT0 3arpsi3HeHus. «3enéHas
XUMUSD).



JdemoHcTpanumn
Buneodparments! u cnaiinel «CtpoeHue 3eMiIn U € XUMHUECKUi
cocTtas».Kosreknys MUHEpanIoB U TOPHBIX MOPOJ.
Buneodparments! u cnaiinst «[1o0anbHbIe 3KOJIOrHYECKHE IPOOIIEMBI YEIIOBEYECCTBAY.

O000eHne 3HAHUI 10 XMMHH 32 KYPC OCHOBHOM HIKOJIBI.

IHonroroBka k OCHOBHOMY rocyIapcTBEHHOMY 3K3aMeHY

Crpoenue atroma B COOTBETCTBHH C TIOJIOKEHHEM XUMHUECKOTO 3ieMeHTa B [leproaudeckoii cucteme.

CrpoeHue BelecTBa: XuMHU4ecKast CBA3b U KPUCTAIUIMYECKHE PEIIETKH. 3aBUCUMOCTh CBOMCTB
00pa30BaHHBIX JIEMEHTAMHU MPOCTHIX BELIECTB (METAJIOB, HEMETAJIOB, OJIArOPOAHBIX I'a30B) OT
TIOJIO’KEHUS MIEMEHTOB B Ileproanueckoii cucteme. TUNONOrKs HEOPTaHUYECKUX BELIECTB, ICJICHUE UX
Ha KJaccel U rpynnsl. [IpeacraBurenn.
IIpu3Haky U yca0BUs NPOTEKAHUS XUMUUECKUX peaKMii. TUIONOrus XMUMUYECKUX PEaKIUil 10
pa3NUYHBIM OCHOBaHUSAM. Peakiin noHHOTO 00MeHa. OKHCIUTENbHO-BOCCTAHOBUTEIBHEBIE PEAKIINH.
XUMHYECKUE CBOWCTBA MPOCTHIX BEMIECTB. XapaKTepHbIC XHMHUYECKHE CBOMCTBA CONCO0pa3yOLIHX
OKCHJIOB, THIPOKCUIOB (OCHOBaHUH, KHCIOT U aM(OTEPHBIX THIPOKCUIIOB), COJCH.



3.TemaTuyeckoe NJIaHMPOBAHHE

Ne Tema | Kom | OcHoBHble BUjibI IEATENBHOCTH B ToMm uuncne
n/m .
qac Kontpons | Ilpaktuueckue
H. paboTHI
paboTHI
1 [ToBT 6 Xapaxmepu3zosams OKCUIBL, TUIPOKCUIBI Bxoanas
op (ocHOBaHwmsI,aM(pOTEPHBIC THIPOKCHUJIBI, KOHTPOJIbH
eHHe KHUCJIOPOACOAEPKAIINE KUCIOTHI) U COIH IO TUTaHY: asipabora.
u cocTas, crocoObl 00pa3oBaHus Ha3BaHUM,
0000 XapaKTepHbIe CBOMCTBA U MOTyUCHUE.
e Knaccugpuyuposamos OKCHJABH,
HHE TUAPOKCUIBI ,KUCIOTHI M COJMH TI0 Pa3IMIHBIM
cBesie MIPU3HAKAM.
H Ui Ymems moaTBepkaaTh XapakTEPHUCTHKY
o OTACNBHBIX MPEACTAaBUTENCH KIaccoB
Kypcy HEOpPTaHWYECKHUX BEIIECTB YPaBHECHUSIMHU
8 COOTBETCTBYIOIINX PEaKIIUH.
KJ1acc Packpvieambs TEHETHUYECKYIO CBSI3b MEXAY
a. KJacCaMH HEOPTaHHUYECKHUX COCIUHCHHIM.
Xum ObvsicHsmb TIOHATUS
u «XUMHYECKAs PEAKIUSD, PEAKIIMHA COCTUHEHUSY,
C€CKH «peaKLny pa3iIoKEeHUN, «PeaKul 0OMEHay,
¢ «peaKIny 3aMeleHHs, «PeaKINH HeUTpaTn3aumy,
peak «IK30TCPMHYCCKHUC PCAKIUMNY, «IHIOTCPMHUUCCKHE
ouun peaKuny, «K0OpaTUMbIC PEaKIun»,
«HEOOPATUMBIC PEAKIUIY, KOKUCIIUTEIILHO-
BOCCTAHOBUTEIHHBIC PEAKIIUN», KTOMOTEHHBIC
peaKImy, «reTePOrCHHBIEPEAKITUN,
«KaTATUTUYECKUE PEAKIINM,
CHEKATATUTUYECKUE PEAKIINI, «TETTIOBOU
3¢ heKTXUMHYECKOM
peakuumy. Kiaccuguyuposams XuMuieckue
pPEeaKITNH 10 Pa3THIHBIM
OCHOBaHUAM. Habrrooamsv M onucvlgams peakuu
MEKTy BEIIECTBAMU C TIOMOIIBIO PYyCCKOTO (POIHOTO)
SI3BIKA U SI3BIKA XUMUU. [[p0600ums OTBITHL,
TTOATBEP K TAFOIIHE 3aBUCHUMOCTE CKOPOCTH
XUMUYIECKOW PEaKIIUU OT PA3THIHBIX
(daxTopos
2 Xumu 10 | Xapaxmepu3zosams NOHATUS «ANEKTPOIUTHYECKASL KonTponsa [IpakTuyeckas
q ast




€CKHU JTUCCOITHAIIHS, «IIIEKTPOIATHDY, pabota pabota 1.
e «HEDJIEKTPOJUTHLY. Yemanasnueams NPUYUHHO- Nel mo Pemenue
peax CIIEZICTBEHHBIE CBSI3M MEXKTY TIPUPOION TeMe SKCIIEPUMEHT
LU ANIEKTPOJINTA U CTETIEHBIO €T0 TUCCOIUAITHH. «XuMHIec albHBIX 33134
B Cocmasnsims ypaBHEHHUS DIIEKTPOIUTHIECKOM Kue 10 TeMeE
pacTs JUCCOLIMALIMY KUCJIOT, OCHOBaHUM U COJIEH. peakiuu B «DAEKTPOIUT
opax Xapaxkmepuzoeams 00IINE XUMUIECKUE CBOHCTBA pacTBOpax HuecKas
KHUCJIOT, OCHOBaHUU U COJIEH CIO3ULUI TEOPUU 3NEKTPONIH JTFCCOITHAITHS
ANEKTPOTUTHYECKON TOBY» ».
muccorarmu. Cocmasisims MONEKYISPHEIE,
MTOJTHBIEN COKPAIIEHHBIE NOHHBIE ypaBHEHUS
peakuuii . [Iposooums OTBITHI, TONTBEPKAAFOIINE
XUMHYECKHE CBOMCTBA COJICH, KHCIOT U OCHOBAaHWH
CCOOITIOZICHNEM TTPABUIT TEXHUKU
6e3onacHoCcTU. Habirooams W onucbléams PEaKIium ¢
Y4aCTHEM COJIEH, KUCIIOT U OCHOBAHUM C IOMOIIBIO
PyCCKoOTO (POIHOTO) S3bIKA U A3BIKA
XUMHH. YMemsb 00pammarsest ¢ 1a00paToOpHBIM
o0opynoBaHNEM U HarpeBaTeIbHBIMU MPUOOPaMHU B
COOTBETCTBHH C MTPABIJIAMHU TEXHUKH 0€30MaCHOCTH.
Heme 25 | wcmomp30BaTh MPH XapaKTEPUCTHKE HEMETAIIOB H Konmpone | Ilpaxmuueck
Ta HX COCNHMHEHHN MOHITHSI: «HEMETAaJJIbI», Has asipaboma
JIIBI ¥ «TaJIOTEHBD, paboma 2. Nzyuenue
HX «aJUIOTPOTIHBIE BUIOM3MEHEHUS», «KECTKOCTh 2 110 TEMe CBOMCTB
coeau BOJBI», «BpPEMEeHHas JXECTKOCTh BOJIBI», «Hemeramnn COJISTHOM
H «IIOCTOSIHHAS JXECTKOCTh BOJBI», IaBaTh BIH UX KHUCJIOTBI
CHHUS XapaKTEePUCTHUKY XUMHUUYECKUX DIEMEHTOB- COEIUHEHH Ipaxmuu
HEMETaJUIOB (BOAOPOJA, TallOTEHOB, KHCIOPOJa, I eckas paboma
cepsl, a3ora, pocdopa, yrrepoma, KpeMHUS) IO HX 3. Uzyuenue
nonoxeHuw B llepuonguueckoil cucreme CBOMCTB
xumupdeckux anmemeHtoB J[. WM. MeHneneeBa) u cepHoi
CTPOEHUIO aToMa;, Ha3bIBaTh COCIHHEHUS KHUCJIOTBI
HEMETaJUIOB M COCTaBIATh HX (OPMYIBI IO Ipaxmuu
Ha3BaHHUIO; XapaKTEepPU30BaTh CTPOCHHE, oOIue eckas paboma
(m3uueckne W XWMHUYECKHE CBONCTBA MPOCTHIX 4. [lomyuenue
BEIlIECTB-HEMETAJLIOB; aMMHaKa u
OOBSCHSTH 3aBUCHMOCThL CBOMCTB XHUMHYECKHX M3yYeHUE ero
AJIEMEHTOB-HEMETAJUIOB COCTABIISATH MOJIEKYIISIPHEIE CBOMCTB
ypaBHEHUS peaklnii, XapaKTePH3YIOLIIX Ipaxmuu
XUMHUYECKHECBONCTBA HEMETAJIOB U MX eckas paboma
COEMHEHHH, a TAK)Ke SJIEKTPOHHBIE YPaBHEHUS 5. Nomyuenue
IIPOIIECCOB OKUCIICHUS- BOCCTAHOBIICHUS; YIJIEKHUCIIOTO
ypaBHEHUS JIEKTPOIUTHIECKON JUCCOIUAIINH; razau
MOJIEKYJISIpHBIE, TIOJTHBIE U COKPAIIeHHBIE HOHHBIE M3yYeHUE ero
YpaBHEHUS peaKIui C y4acTHEM DIEKTPOIIUTOB . CBOMCTB.

Oprann3oBbIBaTh y4eOHOE B3aMMOJICHCTBHE B
rpymre (pactpeensTs PO, IOTOBapUBATHCS IPYT

C IPYTOM U T. 11.);

npeaBuAeTh (IIPOTHO3UPOBATH) IIOCIENCTBHS
KOJUICKTHBHBIX PEIIeHWH; MOHUMATh MPUYHHBI
CBOETO HeyClexa M HaXOAWUTh CIOCOOBI BBIXOAA W3
3TOM CUTYaLINU;

B IMAJIOTE C YUIUTEIEM YIUTHCS BHIPA0aThIBATh
KpPUTEpUU OIEHKHU U ONpElNedsiTh CTENEHb
YCTENTHOCTH BBITIOTHEHNU CBOEH paboThl m paboThI
BCEX.




Mera 16 | Hcnone3oBaTh MpH XapaKTEPUCTHKE METAJIOB U UX Kontponsn | Ilpakmuueck
JUTBIL U COCIUHEHH OHATHUS: «METAJIIBD», «PSJ asipabot Ne | aspaboma 6.
150.¢ AKTUBHOCTHMETAJIIOBY, «IIEIIOYHBIE METAIIIBDY, 3moteme [XKEcTkocTh
cocau «IIEJIOYHO3EMENBHBIE METAJIBDY,; «MeTanel | BOABI M CIIOCOOBI
H J1aBaTh XapaKTEPUCTUKY XUMHYCCKUX DJIIEMEHTOB- » e€ycTpaHeHHUs
CHHUA METaJUIOB (IIETOYHBIX METAJUIOB, MATHUS, IIpakmuueckas
KaJIbLUs,
AITIOMMHUS, JKeJIe3a) 110 UX ITOJIOKEHHUIO B paboma 7.
ITepuoanyeckoii cucreMe XUMUYECKUX SIIEMEHTOB Pemenue
. 1. MenneneeBa . HazbiBaTh coeiuHEHUS JKCIIEPUMEHTA

METAJIJIOB U COCTABJIATH UX (POPMYJIBI [0 HA3BAHUIO;
XapaKTepU30BaTh CTPOCHUE, 001IMe Pu3ruecKue u
XUMUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB-METAIIJIOB;
OOBSICHSITE 3aBUCHUMOCTE CBOMCTB XUMHYECKHUX
3JIEMEHTOB-METAIJIOB U 00pa3yeMbIX UMHU
COCTMHECHUI(KUCIOTHO-OCHOBHBIE CBOHCTBA
BBICIIIX OKCHUJIOB U THIPOKCHUIOB, OKUCITHTEIHHO-
BOCCTAHOBUTEIHHBIC CBOMCTBA) OT MOJOXKCHHUS B
ITepuoanueckoii cucreMe XUMUYECKUX SIIEMEHTOB
J. 1. Menpeneena; ONMMCHIBAThH

001He XUMHUYECKUE CBOICTBA
METaJIoB C IIOMOILBIO €CTECTBEHHOI'O
(pyccKOro MM POTHOTO) S3BIKA U S3bIKA XUMUH;
COCTaBJIATh MOJICKYJISIPHBIC YPABHEHUSI PEAKIIHIA,
XapaKTePU3YIONMUX XUMUYECKHE CBONCTBA METAJIIOB
WX COCIUHEHUH, a TAK)KE IICKTPOHHBIC YPABHEHUS
MIPOIIECCOB OKUCIICHUS-BOCCTAHOBIICHUS, YPABHEHUS
ANEKTPOIUTHUECKON TUCCOIUAITIN; MOJIEKYIISIPHBIC,
MOJTHBIE M COKPAIIICHHBIC HOHHBIE YPAaBHEHUS
PEeaKINiiC y4acTHEM JIEKTPOIUTOB; OMUCHIBATD
XHMUYECKHE CBOMCTBA IIEJIOYHBIX U
HIEJIOYHO3EMEIbHBIX METAJIJIOB, a TAK)KE aJIIOMUHUS
1 JKejie3a U UX COCTUHEHUI ¢ IIOMOIIBIO
€CTECTBEHHOTO (PyCCKOTO MIJIM POTHOTO) SI3bIKA U
SI3BIKA XMMMH; BEITIOJIHATE, HAOJIIOaTh U OIUCKLIBATE
XUMUYECKUN IKCIIEPUMEHT TI0 PacTio3HABAHUIO
BaXHEHIIINX KATHOHOB METAJIIOB, THAPOKCUA-UOHOB;
AKCIIEPUMEHTATBHO UCCIIEIOBATh CBOMCTBA
METaJUIOB U UX COCIUHEHUH, pernarhb
SKCIIEPUMEHTATIBHBIC 3a/1a9H 10 TeMe «MeTasliby;
OTIMCHIBATh XUMHUECKUI IKCTICPUMEHT C TIOMOIIHIO
€CTEeCTBEHHOTO (PyCCKOTO HIJIM POTHOTO) SI3BIKA U
SI3BIKA XUMHH;, TIPOBOUTH PACYETHI IO XUMUYECKIM
(dhopMyiaM 1 ypaBHEHHSIM PEAKIIU, TPOTCKAOIINX C
Y9aCTHEM METAJIJIOB M UX COCTUHEHUH.
COIOCTAaBIIATh ¥ 0TOMpaTh HH(OpPMALIHIO,
MOJYYCHHYIO U3 Pa3INIHBIX ICTOYHHUKOB (CIIOBapH,
SHIIUKIIOTICIUH, CIIPABOYHUKH, JICKTPOHHBIE AUCKH,
ceTh MIHTEpHET); NMpeicTaBiIsiTh HHGOPMAIIHIO B
BHJIE TAOJIUII, CXEM,

OTIOPHOTO KOHCTIEKTA, B TOM YHCIIE C
npumeHenuemcpencts MKT;

BbHEBIX 3aJ1a4 110
TEeME :
«MeTtabDy.




Xumu 4 Humeepuposams cBenieHns Mo GpU3NIECKOU Neq
S reorpa)uu B 3HaHUS O XUMUYECKON Wrorosas
OKpy OpraHM3ALMUILIIAHETEl Xapakmepu3oeams KOHTpOJIbHA
xKa XUMHYECKHNA COCTaBTEOJIOTHUECKIX 000I0UeK g pabora
folas 3emin. Pazauuams MUHEPATIBl M TOPHBIE TIOPOJIBI. 3aKypc
cpena XapakTepu30BaTb HICTOUHUKH XUMUYECKOTO OCHOBHOM
3arpsi3HEHMsI OKpYsKarolel cpenbl. ONHUChIBaTh IIKOJIBL.
100aJIbHbIE KOJIOTMYECKHIE IPOOIEMbI, CBI3aHHbIE
CXMMHYECKNM 3arpsisHeHneM. [Ipennarars mytn
MUHUMH3aIUH BO3JENCTBHS XUMHUYECKOTO
3arpsI3HEHMS Ha OKpY Karolnyto cpeny. [IpuBoaurs
MIPUMEPBI MEXKYHAPOAHOTO COTPYIHUYECTBA B
0051acT! OXpaHbl OKPYXKAIOLIEH CPEbI
OTXMMMUYECKOTO 3arpsi3HEHUS.
00606 5 [IpencraBnare HHPOPMALIMIO TIO TEME
utl «Ilepnognueckuii 3aKOH U MEPUOANYECKAS CHCTEMA
eHue J.1. Meneneesa B CBETE TEOPUU CTPOEHUS aTOMay
3HAaHU B BUje TaOIHUI, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM
HI1o ymcie ¢ npuMenenueM cpencts UKT.
XUMH BrINOTHATE TECTOBBIE 3a1aHUS 110 TEME.
U 3a [IpencraBnare nHoOpMaLuIo IO TeMe «Buabl
Kypc XUMHUYECKON CBSA3M U THUIBI KPUCTAIITNIECKUX
OCHOB pemérok. B3auMocBs3b CTpOEHNS 1 CBOWCTB
HoOI BEIICCTB» B BUJIE TAOIUII, CXEM, OLIOPHOTO
LIKOJT KOHCIIEKTa,B TOM YHUCJIE C IPUMEHEHUEM CPEJICTB
BL UKT. BeInonHATE TECTOBBIE 331aHUS 10 TEME.
[onr XapaxkTepu30BaTh OKUCIUTEIBHO-
oT BOCCTaHOBUTEJIbHBIEPEAKIINN, OKUCIUTEND U
OBKa BOCCTaHOBUTEIb.
K OTnu4aTh OKUCIUTEIBHO-
OcHo BOCCTaHOBUTENBHBIEPEAKIINY OT peaKkIui
BH oOMeHa.
oMy 3anuceIBaTh YPaBHEHUS OKUCIUTENBHO-
rocyn BOCCTaHOBUTENBHBIX PEAKIIMN C TIOMOIIBIO METO/IA
a 3NIEKTPOHHOTO OajaHca. BBIMOMHATE TECTHI 1
pcTBe yHpa)XHEHUs, peniarh 3a1a4u mo teme. [IpoBonuTh
H OLIEHKY COOCTBEHHBIX JOCTI)KCHUI B YCBOCHUN
HOMY TeMbl. KoppekTnpoBaTh CBOM 3HaHHS B COOTBETCTBUU
3K3aM c
¢ Hy TUTAHUPYEMBIM PE3yIBTaTOM.
((0)R€)
)
Bcero: | 664 5




Hngpopmayuonnwvie cpeocmea
NHutepHeT-pecypebl
1. http://www.alhimik.ru IlpeacraBneHs! pyOpHKH: COBETH A0UTYPHEHTY, YUUTEII0 XUMHH, CITPABOYHUK
(oueHs OoJbIIas MOAOOPKA TAOIHI M CIIPABOYHBIX MaTepHaJOB), BeceIas XUMHSI, HOBOCTH,OJTMMITHAIBI,
KyHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHHI).
2. http://www.hij.ru XKypHan «XvuMus ¥ )KU3HBY» MOHATHO M 3aHUMATEIIFHO PacCcKa3bIBaeT 000 BCEM
MHTEPECHOM, YTO MIPOHUCXOIUT B HAyKe M B MUPE, B KOTOPOM MBI KHBEM.
3. http://chemistry-chemists.com/index.html 32nexTpoHHBIN XypHan «XHMHKH W XUMHSI», B
KOTOPOMIIPE/ICTABICHO MHOKECTBO OIBITOB IO XMMHH, 3aHUMATEIbHON HHPOPMAIINH, TTO3BOJISIONIEH
YBJI€Yb YYEHHKOB YKCIIEPHIMEHTAIBFHOM YaCThIO TIpeMeTa.
4. http://c-books.narod.ru BceBo3aMoskHas TUTEpaTypa MO0 XUMHH.
5. http://www.drofa-ventana.ru M3BecTHOE M31aTENBbCTBO YaeOHOM UTEpaTypsl. HOBUHKN HaydHO-
MOMYJISIPHBIX M 3aHUMATEIbHBIX KHUT 110 XHMMUH.
6. http://1september.ru XypHan mist yauTenel 1 He TOIBKO. boboe KonmaecTBo paboT YICHUKOB, B
TOM YHCJIE U HCCIIEA0BATELCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuit IKOIBHBIN TOPTal CO CCHUTKAMHU
Ha00pa30BaTEIbHBIC CANTHI TT0 XUMUM.
8. www.periodictable.ru COOpHHK cTaTeli 0 XUMUYECKHX DIIEMEHTAX,
WLTFOCTPUPOBAHHBIHIKCIIEPUMEHTOM.
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Jlucer koppekunu
paboyeii mporpaMMbl 0 XUMHHU 9 Kitacc
3a 1 tpumectp 2024-2025 yuebHOTO TONIA

B cBs131 ¢ pacxokieHIEM KOJMYeCTBa yUeOHBIX YacOB, IPEIYyCMOTPEHHBIX paboueil mporpaMMoit
Ha TPOBEJICHUE Y4YeOHBIX 3aHATHH M (PaKTUYESCKHM KOJIMYECTBOM IPOBEAEHHBIX YYEOHBIX 3aHSATHH I10
MIPUYUHE

B pa60qu0 nporpaMmy BHOCATCA CJIICAYIOIIUMC NU3MCHCHUA:

KJlacc Hata Tema ypoxka Bua xoppekTupOoBKHU Hara
o 1o
IJIaH (hakr

y y
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