PaccmoTpena Ha 3aceiaHun CocraBneHa

MO yuwureneii reorpadun, GU3NKU, OMOJIOTUH, XUMUH Ha ocHOBe TpeboBanuii PI'OC OO0
IIpotokom ot 20.08.20251. Ne 1
PykoBonurens IIMO I'ycesa E.1O.
Ipunsara sva HMC MBOY COIII Nel

IIpotoxkom ot 20 .08.2025 . Ne 1

[na3sblpuHa
[nasbipn

pUHa

[pencenarens HMC Typosa E.B. Ha I/I p MHA OpbesHa

Vrsepaiena 0 2025.09.09
P PbEBHA 11.03.06 +04'00'

[Ipukaszom nupexropa MBOY COLI Ne 1
Ot 22 .08.2025 1. Ne 149-oc
I'massipuna 1.10.
PaGouass nporpamma
BHeypouHOro Kypca no XuMMm
""3a crpaHunaMu yyeOHMKa XumMun''
g 9 0 kiacca
KOJTMYECTBO YacoB: 68 JacoB (2 yaca B HEJIEITIO)
Cocrasuia: I'yceBa Enena IOpbeBHa

YUUTEIh XMMHUH BBICIIEH KBATM(PHUKAIIMOHHON KaTerOpHn

Botkunck, 2025 — 2026 y4eOHbIN TO1



I. IlosicHuTe/bHAA 3aIIMCKA
Pabouas mporpamma Kypca BHEYPOUHOU JIEATEIBHOCTH 1O XUMHHU "3a CTpaHUIaMU y4eOHHUKA XUMHUH'" COCTaBIIEHA B COOTBETCTBHH C TPEOOBAHHSIMHU
@denepalibHOTO TOCYAAPCTBEHHOrO 00pa30BaTENIbHOTO CTaHIapTa OCHOBHOIO o0miero oOpa3oBaHHs, TpPeOOBaHUSMU K pe3yJbTaTaM OCBOCHHUS
OCHOBHOH 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOTO 00mIero obOpa3oBaHus, Ha OCHOBE llpumepHON OCHOBHOW 00pa3oBaTeIbHON MPOTPAMMBI
OCHOBHOT0 00I1IeT0 00pa30BaHMs IO YUeOHOMY MPEIMETY «XHUMHUS», UCTIOb3YyeTcs Juisi o0ydenus ydamuxces MBOY COI Ne 1 9 6 kitacca.
Pabouas nmporpamMmMa Kypca onupaeTcs Ha TeMbl yueOHHKa XUMUH 9 Ki1acc.
VYueonuk: O.C. I'abpuensn, U.I'. Octpoymo, C.A. CnaakoB Xumus. 9 xiacc, «IIpocsemenue», M., 2022.
JIOTIOJIHUTENBHO UCTIOIBb3YETCS:
YyebHoe nmocobue mis mKoJIbHUKOB u abutypueHTtoB H.E. Kyspmenko, B.B. Epémun COopHuk 3amay u ynpaxxHeHuid mo xumuu 8-11 kiaccel
«Dx3amen», M., 2016
COopuuk ocHOBHBIX (hopmyn M.A.Ps6oB, Xumus. 8-11 knace. «9k3amen», M., 2014.
Yuebnoe nocobue ans mronsHKoB becnanos 1. WM. lopodees M.B., Kununa .M., 3umuna A.U., OpxxekoBckuii [1.A. Vcnonps3zoBanne nudpoBbix
naboparopuii mpu 00ydeHnn xumun B cpeaneii mkone «bBMHOM. Jlaboparopust 3Hanuii», M., 2014
Bce nocobus pekomennoBanbl MuHuctepcTBoM o0pa3oBaHus U Hayku Poccuiickoit @enepanuu.

CopneprkaHue MporpaMMbl IMEET 0COOEHHOCTH, 00YCIIOBIICHHBIE, BO-TIEPBBIX, 3a/1a4aMU PAa3BUTHS, O0YUCHUS U BOCIIMTAHUS yYAIIUXCSI, COLUATBHBIMA
TpeOOBaHUSAMHU K YPOBHIO Pa3BUTHUS MX JIMYHOCTHBIX U IO3HABATEIbHBIX KaueCTB; BO-BTOPBIX, IPEAMETHBIM COJIEP’KAHHUEM CHUCTEMBI OCHOBHOI'O
o0uiero o0pa3oBaHus; B-TPETbUX, [ICUXOJOTHYECKUMH BO3PACTHBIMU OCOOCHHOCTSIMU yYaIlIUXCSl.

[Iporpamma ompenensier myTd (OPMHPOBAHUS CUCTEMBbl 3HAHUM, YMEHMH W CHOCOOOB JESATEIbHOCTH, Pa3BUTHs, BOCIUTAHHUS M COLMAIU3ALUU
y4aIIHUXCA.

[TporpaMma cosieiicTByeT COXpaHEHHUIO €IMHOTO 00pa30BaTEILHOTO IPOCTPAHCTBA.

B HU3YUYCHUU KypCa 3HAYUTCIIbHAA POJIb OTBOAUTCA HpaKTH‘ICCKOﬁ YaCTH: 3aga4u, YIIPA)KHCHUA, 4 TAKIKC XHUMHYSCKHI OKCIICPUMCHT KaXI0T0 pasaciia
COCTAaBJICHBI IO IPUHOUITY HapaCTaHUA CIIOKHOCTHU, TAKUM 06pa30M, YTOOBI 06yqafoumec;1 MOTJIA OCBOUTH ONITUMAJIBHBIC METOJAbI UX PCHICHUA.

VY4eOHbli Kypc 1aéT BO3MOMKHOCTb YyYalllUMCS pPa3BUBaTh CBOU CIIOCOOHOCTH M MPOJOJKUTH OOyuyeHHE B CTapUIMX Kiaccax, B JajbHeiIieM
COPHEHTHPOBATh CBOIO NMPO(ECCHOHAIBHYIO JeSITEIbHOCTh B XUMUYECKOM, €CTECTBEHHOHAYYHOM M TEXHUYECKOM HarpaBJICHUSX.

N3zyuenne kypca "3a crpaHunamMu ydeOHUKA XUMUK" GOPMUPYET y 00ydaromuxcs HaydHOE MUPOBO33pEHUE, HIET OCBOCHHE OOIIEHAyYHBIX METO/10B
(HaOnrofeHue, M3MEpEeHHe, SKCIEPUMEHT, MOJEIMPOBAHKE), MPAKTHUECKOE TNPUMEHEHHE HAy4yHBIX 3HAHUM, KOTOpbIE  OCHOBBIBAIOTCA  Ha
MEXITPEIMETHBIX CBA34X ¢ peameramu: «buomnorusy, «'eorpadusy», «Matematukay, «Pu3nkay.

Hcxonsa u3 06H_II/IX MOJIOKEHUH KOHIIEIIIUN XUMHUYECKOTO O6pa3OBaHI/I${, BHCypO‘-IHBIﬁ KypcC «3a CTpaHUIlaMHU y‘{e6HI/IKa XUMUW» BBIABUTACT
CJICAYIOIINEC HEJIN:



® HAyYHUTb yYAIIUXCS MBICIUTh, OPDUCHTUPOBATh HA AKTUBHYIO MPOJYKTUBHYIO JIESTENLHOCTh C ONPEACIEHHON TITyOMHOM, ITUPOTOM U
CaMOCTOSITEJIbHOCTBIO PELICHMS;

® YCTPAaHUTh NPOOEIIbl B 3HAHUSX;

® [I03HAKOMUTh YYaIIUXCS C BUAAMU AEATEIbHOCTH, HEOOXOJUMBIMHU Ul YCHEIIHOTO YCBOSHHSI TPO(UIBHOM TPOrpaMMBl.

JIaHHBIN Kypc MPU3BaH peLIaTh CICAYIOINE 3aJa4M:

* pacIIMpUTh M YTITYOUTh 3HAHUS O BEIIECTBAX, UX MPEBPAIICHUSIX U SIBICHUIX, COMPOBOMKAAIOUINX 3TU PEBPALICHHUS;
* HAY4YUTb BBISBISATH 3aBUCUMOCTD IMOTYYEHHS U IPUMEHEHHUS BEUIECTB OT BHYTPEHHEH CTPYKTYPHI;

* pacKpbITh 0COOEHHOCTH MPOTEKAHUS XUMUYECKUX PEaKIInit;

* COBEpIIEHCTBOBATh YMEHHUS U HABBIKM CAMOCTOATEIHHON PabOThI C TaOOPaTOPHBIM 000PYI0BAHUEM U PEAKTUBAMHU;
* (opMHpOBATH HHTEPEC K MUPY BEIIECTB M XUMHUYECKUX PEAKIINH;

* OCYIIECTBIIATh MEXKIIPEIMETHYIO 1 KYPCOBYIO CBS3b, & TAK)KE CBSI3b XUMHUUECKOW HAYKH C )KU3HBIO;
* HAy4UTh YYalIUXCSl MBICIUTh, OPUEHTHPOBATHLCS B IPOOJEMHOM CUTYyalluH, pa3BUBaTh yUeOHO-KOMMYHHUKATUBHbIE YMEHHUS.

Ha u3yuenue BHeypouHoro Kypca "3a crpaHuiiamu yueOHuka xumuu'" B 9 6 kimacce oTBOIUTCS 68 4acoB B Tofl (2 yaca B HENEINIO).

II. IInanmpyemble pe3yibTaThbl 0CBOCHHS Y4eOHOro Kypca
JIM4YHOCTHBIE pPe3yabTaThI:

1) BociuTaHue pOCCUICKON IpakJaHCKON UACHTUYHOCTHU: MATPUOTU3MA, YBaxkeHHs] K OTeuecTBy, MPOILLIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO
Hapoja Poccun; oco3HaHMe CBOEH ATHMYECKON NPHUHAIUIEKHOCTH, 3HAHUE HUCTOPHH, SI3bIKa, KyJIbTYphl CBOEr0 Hapoja, CBOEro Kpas, OCHOB
KyJIbTYPHOTO Haclieusi HapoJloB Poccum u dYenoBedyecTBa; YCBOGHHME T'yMaHUCTHUECKHMX, JIEMOKPATUYECKHMX U TPAAMIMOHHBIX ILIEHHOCTEH
MHOT'OHAIIMOHAJILHOTO POCCUIMCKOT0 00IIECTBA; BOCIIUTAHHE YyBCTBA OTBETCTBEHHOCTH U joJira nepes PoanHoii;

2) (opmHpoBaHUE OTBETCTBEHHOT'O OTHOILIEHUS K YUEHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIIMXCS K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA
OCHOBE MOTHBAIIMU K O0OYYEHHUIO U MO3HAHHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHMIO JalIbHEHIIEH NMHUBUIyaIbHON TpaeKTOpun 00pa3oBaHus Ha Oaze
OpPUEHTHPOBKU B Mupe npodeccuil u npodeccnoHalbHbIX MPEANOYTEHUH, ¢ YUETOM YCTOMYMBBIX MMO3HABATEJIbHBIX MHTEPECOB, a TAaK)KE€ HAa OCHOBE
(bopMHpPOBaHUS YBAXUTEIHLHOTO OTHOLICHHUS K TPY/Y, Pa3BUTHUS OIbITA y4acTUsl B COLMAIBHO 3HAYUMOM TPY/E;

3) gopmupoBaHuE LEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKHM W OOIIECTBEHHOM MpPaKTHKH,
YUUTBHIBAIOIIETO COLMAIBHOE, KYIbTYPHOE, SI36IKOBOE, TyXOBHOE MHOT000Opa3ne COBPEMEHHOTI'0 MHPA;

4) dopmMupoBaHHE OCO3HAHHOIO, YBa)XUTEIHHOTO M JOOPOXKEIATEIbHOIO OTHOLIEHHUS K JPYroMy 4YelIOBEKY, €ro MHEHHIO, MUPOBO33PEHHIO,
KYJIbTYpE, SI3bIKY, BEPE, TPAKIAHCKON MO3UIUH, K UICTOPUH, KYJIbTYpE, PEIUTUH, TPAIULHUAM, A3bIKaM, LIEHHOCTSIM HapoJoB Poccun u HapoJ0B MuUpa;
TOTOBHOCTH U CIIOCOOHOCTH BECTU AMAJIOT C IPYTUMHU JIFOJIbMU U IOCTUTaTh B HEM B3aUMOIIOHUMAaHUS;

5) ocBOEHHE COLMATIBHBIX HOPM, MPABUJI MOBEAEHUS, pojed U (OpPM COLMANBHOM XKHU3HM B TPYIIax M COOOILIECTBaxX, BKIOYas B3pOCIbIE U
COLIMAJIbHBIE COOOIIECTBA; y4yacTHE B IIKOJIBHOM CaMOYIPABICHUHM U OOILIECTBEHHOM JKM3HU B Ipejeiax BO3PACTHBIX KOMIIETEHIMH € y4eToM



PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COLIUATBHBIX U SKOHOMUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAIBHOTO CO3HAHMS M KOMIIETEHTHOCTH B PELIEHUH MOPAJIbHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, opMUpOBaHUE
HPaBCTBEHHBIX YYBCTB M HPABCTBEHHOI'O TIOBEJICHUS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOILEHHS K COOCTBEHHBIM ITOCTYIIKaM;

7) ¢opmupoBaHUE KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIEHMH W COTPYAHHUYECTBE CO CBEPCTHUKAMH, NETbMH CTapLIEr0 U MIIAJIIErO
BO3pacTa, B3POCIBIMH B TIIpoleccCe O0pa30oBaTeIbHOM, OOINECTBEHHO TIOJIE3HOH, Y4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOH M JAPYIHMX BHUIOB
NesITeNIbHOCTH;

8) dbopmMupoBaHME LIEHHOCTH 3/I0POBOTO U 0€30macHOro oOpasa >KW3HM; YCBOGHHE MPABUJI MHAWBUIAYAIBHOTO M KOJJICKTHBHOTO 0€30MacHOTO
MOBE/ICHUS B YPE3BBIYANHBIX CUTYALMSIX, YIPOKAIOIINX KU3HU U 3/I0POBBIO JIIOACH, TPABHII IOBEICHUS HA TPAHCIIOPTE U HA JI0POrax;

9) popmupoBaHHE OCHOB SKOJIOTUYECKON KYJIbTYpPhl, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO 3KOJOTHUECKOTO MBIIUICHHS, PAa3BUTUE OIBITA
9KOJIOTMYECKU OPUEHTHUPOBAHHOM PeIeKCUBHO-OIICHOYHON U MPAKTUYECKOM IeATEIbHOCTH B )KU3HEHHBIX CUTYaIUsX;

10) oco3HaHue 3HAYEHUS CEMbH B KHM3HHM YEJIOBEKa M OOIIECTBA, MPUHATHE LEHHOCTH CEMEHHOW >XU3HH, YBOKUTEIBHOE M 3a00TIMBOE
OTHOIIICHHE K YICHaM CBOEH CEMbU;

11) pa3BuTHE ICTETUYECKOTO CO3HAHHS Yepe3 OCBOCHHE XYAO0KECTBEHHOI'O Hacienus HaponoB Poccum m Mupa, TBOpUECKOW N€ATEIbHOCTU
ACTETUYECKOTO XapakTepa.

12)popmupoBanre yMmMeHMs ClIeJOBaThb OTPaOOTAHHON CHUCTEME INpaBWJ MOBEIEHUS MU B3aUMOJECHCTBUS B MPHUBBIYHBIX OBITOBBIX, YUEOHBIX U
COLIMAJIBHBIX CUTYaLUsX, YIEPKUBATh IPAHULBI B3AaUMOCHCTBUS;

13) 3HaHWE CBOWX MPEANIOYTCHUI (OrpaHUYCHH ) B OBITOBOM cdepe u chepe HHTEPECOB.
(. 9.1 BBeaeH Ilpukazom Muno6prayku Poccun ot 31.12.2015 N 1577)

MeTal’[peZ[MeTH])Ie pe3yabTaThbl:

1) ymMeHue caMOCTOSITEBHO ONPEAEIATh LIEIU CBOET0 00y4eHus], CTaBUTh U (POPMYIUPOBATH AJIs ceOsl HOBBIE 337auM B ydeOe U I03HaBaTeJIbHOM
JeSATEIbHOCTH, Pa3BUBATh MOTUBBI U1 HHTEPECHI CBOEH ITO3HABATEIILHOMN JEATEIBHOCTH;

2) yMeHHE CaMOCTOSATEIbHO IUIAHUPOBATh HYTH JOCTIDKEHUS ILesiel, B TOM YHWCIEe ajJbTepHATHBHbBIE, OCO3HAHHO BBIOMpaTh Haubojee
s exTUBHBIC CITOCOOBI pelieHUsT YIeOHBIX U MO3HABATEIBHBIX 33/1a4;

3) yMeHHe COOTHOCUTH CBOM JECUCTBUS C MJIAHUPYEMBIMHU Pe3yJIbTaTaMU, OCYLECTBIATh KOHTPOJIb CBOEH JEATEIHOCTH B IIPOIECCe JOCTHKEHUS
pe3ylnbTaTta, ONnpeAesTh CIocoObl JEHCTBUI B paMKax NMPEeAsIOKEHHBIX YCIOBUN U TpeOOBaHHM, KOPPEKTUPOBATh CBOM JEHUCTBUS B COOTBETCTBUU C
HW3MEHSIOLIENCS CUTYallUEe;

4) ymMeHMe OlleHUBaTh MPAaBUIbLHOCTD BBIMOIHEHHs yueOHOM 3a/1a4k, COOCTBEHHbIE BO3MOKHOCTH €€ PELICHHUS;

5) BajieHne OCHOBaMM CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHSTHS PELICHUH U OCYIIECTBICHHUS OCO3HAHHOTO BbIOOpa B y4eOHO 1 MO3HABATEIbHON
NEeATEIbHOCTH;

6) yMEHHUE ONpeNeNiaTh MOHATHS, cO37aBaTh 0000IIEHN, YCTaHABINBATh AHAJIOTHH, KJIAacCU(UIIPOBATh, CAMOCTOSITEIBHO BEIOUPATh OCHOBAHUS
U KpUTepUHM s Kiaccu(UKalMM, YCTaHABIMBATH MPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PpACCYKICHHE, YMO3aKIIOUCHHE
(MHIYKTUBHOE, IEYKTUBHOE U 110 AaHAJIOTUH) U JIENIaTh BBIBOJBL;

7) yMeHue co3/1aBaTh, IPUMEHATh U IPE0OPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIEH U CXEMBbI JJIsl pelIeHHs Y4eOHbIX U TIO3HAaBaTEIbHBIX 3a7ay;



8) CMBICIIOBOE UTEHHUE;

9) ymMeHHEe OpraHu30BbIBaTh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO AEATENBHOCTD C YUUTEIEM U CBEPCTHUKAMU; pabOTaTh HHANBUIYAIBHO U B
TpyIIe: HaxoIuTh oOlee pemeHrue W pa3pelaTh KOH(MIMKTHI Ha OCHOBE COTJIACOBAaHMS IO3WIUA M ydeTa HHTEpecoB; (HOpMYIHpPOBATS,
apryMEeHTHPOBaTh U OTCTAaUBaTh CBOE MHEHHUE;

10) ymeHre 0CO3HAaHHO HCII0JIB30BATh PEUEBBIE CPEJICTBA B COOTBETCTBUU C 3aJlaueii KOMMYHUKAIMU JUIsl BBIPAKEHHSI CBOUX YYBCTB, MbICIIEH U
oTpeOHOCTEH; JIAHUPOBAHUS U PETYIISILIUY CBOEH EATEIbHOCTH; BIIaJIeHHE YCTHOM M MMCbMEHHOM PeUubl0, MOHOJIOIMUYECKON KOHTEKCTHON peublo;

11) dbopmupoBanue u pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIIOJIBb30BaHUS MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHosoruil (nanee MKT-
KOMIIETEHIIMH); Pa3BUTHE MOTUBALIUHU K OBJIA/ICHUIO KYJIbTYPOH aKTUBHOTO M10OJIb30BaHUS CIOBAPSMHU U JPYTUMH TOMCKOBBIMU CUCTEMaMH;

(B pen. IIpukaza Muno6puayku Poccun ot 29.12.2014 N 1644)

12) ¢opmupoBaHue U Pa3BUTHE HKOJOTMYECKOTO MBIIIJICHHUS, YMEHUE INPUMEHSATh €ro B I03HABAaTEIbHOH, KOMMYHUKATUBHOW, COLIMAIBHOM

MPAKTHUKE U MPO(PECCHOHAITBHON OPUCHTALIUH.

13) dopmupoBaHue CHOCOOHOCTH IUJIAHUPOBATh, KOHTPOJIUPOBATH U OIICHUBATh COOCTBEHHbIE Yy4yeOHbIE MACHCTBHSI B COOTBETCTBUU C
MOCTaBJICHHOM 3a/auell M YCIOBUSIMH €€ peai3alldyd MPU COMPOBOXKIAIOIICH MOMOIIM MEAaroru4eckoro padOTHHKA M OpPraHU3YIOMIEH MOMOIIU
TBIOTODA;

14) dopmupoBaHue yMeHHS OIpEeNsATh Haubosiee S(P(PEKTUBHBIE CIIOCOOBI JOCTIDKEHHS pPE3ysbTaTa MpPU COMPOBOXKIAIOUICH ITOMOIIH
[1€/1arOrMYecKoro pabOTHUKA U OPraHU3YIOIIEH TOMOLIH ThIOTOPA;

15) dopmupoBanme ymeHHs BBINOIHATH ACHCTBUS 1O 33JaHHOMY QJITOPUTMY WM 00pasily MpH COMPOBOXAAIOUICH MOMOIIN MEAaroruiecKoro
paOOTHHKA U OpPraHU3yIOIIeH TOMOIIH ThIOTOPA;

16) dopMupoBaHue YyMEHUsI OLIEHUBATh PE3YyJIbTaT CBOEH /I€ATEIbHOCTH B COOTBETCTBHH C 3aJJaHHBIMU 3TaJIOHAMU MPU OPraHU3YIOIIEH MOMOIIN
TBIOTOPA;

17) dopmupoBaHue ymeHHUs aJ€KBAaTHO pearupoBaTh B CTaHAAPTHOW CHUTYyallUM Ha YCIEX M HeyAaudy, KOHCTPYKTHBHO JE€HCTBOBATH Jlake B
CUTYyalUsIX HEyCIeXa IPU OPraHU3YIOIIEH IIOMOLIHU ThIOTOPA;

18) pa3BuTHE CHOCOOHOCTH CAMOCTOATEIBHO OOpPAaTUTHCSA K IENaroru4eckoMy pabOTHHKY (IIelarory-rncuxosiory, COIUalbHOMY I€Jarory) B
cllyyae JIMYHBIX 3aTPyJHEHUN B PEIICHUU KaKoro-1100 BOMpoca;

19) ¢popmupoBaHrne yMEHMSI aKTHBHOTO HCIIOJIb30BAHUS 3HAKOBO-CHMBOJIMUYECKHUX CPEICTB AJIS MpeICTaBiIeHUs] MHPOpMAIMU 00 H3ydaeMbIX
00BEKTax U Mpolieccax, pa3IMUHbIX CXEM pelIeHHs yUeOHbIX U MPaKTHUECKUX 3aj1ay MPU OpraHu3yIoLIel MOMOIIH TeJarora-rcuxosora U ThIoTopa;

20) pa3BUTHE CIIOCOOHOCTH CaMOCTOSITENIBHO JIEHICTBOBATh B COOTBETCTBUHU C 33JaHHBIMHU ATAJIOHAMM IPU MOUCKE MHPOPMAIMK B Pa3IMYHbIX
MCTOYHHKAX, KPUTUYECKH OLICHWBATh M MHTEPIPETHUPOBATH MOTYyYaeMyI0 HH()OPMAIIHIO U3 Pa3INYHbIX UCTOYHUKOB.
(. 10.1 BBenen IIpuxazom Munobpuayku Poccun ot 31.12.2015 N 1577)



MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS yUeOHOTO mpeAMeTa «XUMUS MPeICTaBICHBI TPeMs TPYIIaMy YHUBEpcalbHBIX yueOHbIX AeicTBuii (YY), KoTopsie
peaNn3yIOTCs IPH U3yYeHHUH BCEX TEM ( pa3zierioB).

PeryasTusubie YY /I

1.  YMeHue caMOCTOSATENBHO ONPEACIATh eI O0y4YeHUs], CTaBUTh U (POPMYyITHPOBATH HOBBIC 33/1a4H B yyeOe 1 [M03HaBaTeIbHON e TEIbHOCTH, Pa3BUBATh
MOTHBBI M HHTEPECHI CBOEH MO3HABATENbHON MesiTenbHOCTH. OO0yJaronuics CMOXKET:
aHaJM3UPOBATh CYILECTBYIOIINE U TUIAHUPOBAThH OyayIIHe 00pa3oBaTeIbHbIC PE3yIbTATHL;

OTIPEIEIISATH COBMECTHO C MEIaroroM KPUTEPUHU OLCHKH TNIAHUPYEMBbIX 00pa30BaTeIbHbIX Pe3yIbTaTOB;
NACHTU(PULINPOBATH NPEISITCTBYSL, BOSHUKAIOLINE IIPU TOCTHXKEHUH COOCTBEHHBIX 3aI/IaHMPOBAHHBIX 00Pa30BATENIbHBIX PE3YIbTATOB;
BBIJIBUT'aTh BEPCUU IPEOJIOJICHUS IPEIIATCTBUH, (DOPMYIMPOBATh TMIIOTE3bI, B OTACIBHBIX CIIy4asiX — IIPOrHO3UPOBATh KOHEUHbII pe3yibTaT;

® CTaBUTh Leib U (QOPMYITUPOBATH 3aayl COOCTBEHHOW 0Opa30BaTEIbHON NESATEIBHOCTH C YYETOM BBISBICHHBIX 3aTPYJHEHHUH M CYNIECTBYIOIIUX
BO3MOKHOCTEH;

® 000CHOBBIBAaTb BEIOPAHHBIC ITOJXOABI U CPEICTBA, UCIIOIb3yEMBbIE AJISI JOCTIKEHHS 00pa30BaTEIbHBIX PE3YIbTAaTOB.

2.  VYMeHHe CaMOCTOSATENBHO IJIAHWPOBATh MYTH JOCTHKCHHsS LIeJed, B TOM 4YHCIE ajbTepPHATHBHBIC, OCO3HAHHO BBHIOMpaTh Hawnbolee 3¢ (eKTHUBHBIC
CHIOCOOBI pelieHuns] Y4eOHBIX U MO3HABATEIIbHBIX 3a7a4u. O0yJaronuics CMOKET:

® onpeaessATh HeOOXOANMBIE ICHCTBHS B COOTBETCTBUH € YUeOHOM M O3HABATEIBHOM 3aJaueii U COCTABIISTD JITOPUTM HUX BBITOJIHEHHUS;

® 000CHOBBIBATh U OCYIIECTBISATH BEIOOP Hanboiee 3phekTHBHBIX CIOCOO0B pelIeHus yueOHBIX U IO3HABATEIbHBIX 3a/1a4;

® OmnpeAesITh/HaX0IUTh, B TOM YHCIIE U3 TIPEII0KEHHBIX BAPUAHTOB, YCIOBUS JIJIsI BBIMOJIHEHHS y4eOHON M MO3HABATEIBLHOM 3a/1a4u;

® BHICTPaMBaTh JKU3HEHHBIC IUIAHBI HA KPATKOCPOUHOE Oyayliee (OnpenessiTh LelIeBble OpUEHTUPEL, (POPMYIHPOBATh aeKBAaTHBIC UM 3a[a4d U MPelarath
NeCTBUS, yKa3bIBasi U 00OCHOBBIBAsI JTIOTUYECKYIO MTOCIIEI0BATEIILHOCTD 11aroB);

® BEIOMPATH U3 MPEJIOKCHHBIX BAPHAHTOB U CAMOCTOSTENILHO UCKATh CPENICTBA/PECYPCHI ISl pEIICHHs 331a4k/ TOCTHKEHHS 1EITH;

® COCTaBJIATH IUIAH PELICHUS TPOOJIEMbI (ONUCHIBATH KU3HEHHBIN LMK BBIIOJIHEHHS IPOEKTA, aJITOPUTM IPOBEACHUS HCCIIEIOBAHMS);

® OnpeAessATh NOTCHUHABHBIE 3aTPYAHEHHS IPY PeLIeH!H y4eOHON 1 MO3HaBaTeIbHOM 3a/1a4l M HaXOJUTh CPEACTBA sl UX YCTPAHCHMS;

® OIHCHIBATH CBOH OMBIT, 0hOPMIISISl €T0 IS TIepeauu JIPYTUM JIFOASIM B BHJIE ajlTOPUTMa PElIeHHsI TPAKTHIECKUX 3a/1a4;

® [JIAHUPOBATh U KOPPEKTHPOBATH CBOIO MHINBUAYAILHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHE COOTHOCHUTH CBOM JCHCTBUSI C IUIAHUPYEMBIMH Pe3yJbTaTaMH, OCYLIECTBIISTH KOHTPOJIb CBOEH JAEATENILHOCTH B MPOLECCE TOCTHKCHMS
pe3yibTaTa, ONpeAessiTh CHOCOOB! ACHCTBUN B paMKax MPEIJIOKEHHBIX YCIOBUM U TpeOOBaHUI, KOPPEKTUPOBATh CBOM JICHCTBUS B COOTBETCTBUU C M3MEHSIOLICHCS
curyanueit. OOyJaroImuiicss CMOXeT:

® pa3InYaTh pe3yJabTaThl U CIOCOOBI ACHCTBHI NP TOCTHKEHUH PE3YJIbTaTOB,;

® ONpeAeIsITh COBMECTHO C IIE€AaroroM KpUTEPHH AOCTHKECHUS IJIAHUPYEMbIX Pe3yJIbTaTOB U KPUTEPUH OLICHKU CBOEH yueOHOM AEATeIbHOCTH;

® CHCTEeMaTH3MPOBATH (B TOM YHCIEe BEIOUPATH MPHOPUTETHBIC) KPUTEPHHU JIOCTHIKEHHSI TUTAHUPYEMBIX PE3yJIbTATOB U OI[EHKH CBOCH JIESTEITLHOCTH;

® 0TOUpaTh MHCTPYMEHTHI JUIsl OIIEHUBAHUS CBOCH JESTEIBHOCTH, OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JEATEILHOCTH B PAMKaX MPEUIOKEHHBIX YCIOBUH 1
TpeOOBaHMIA;

® OIICHUBATh CBOIO JICATENbHOCTh, aHATU3UPYS U ApTyMEHTHPYS IPUUUHBI JIOCTHYKEHUSI MITH OTCYTCTBHS TUIAHUPYEMOTO Pe3yJbTaTa;

® HaXOJUTh HEOOXOJUMBIE H JIOCTATOYHBIC CPEJCTBA JUISI BBIMTOIHEHNST YIEOHBIX JCUCTBUN B M3MEHSIOIICHCS CUTYAIINH;

e paloras 1O CBOEMY IUIaHY, BHOCHUTb KOPPEKTHUBBI B TEKYLIYIO JACATEJLHOCT, HAa OCHOBE aHalu3a HW3MEHEHHWH CHUTyalud sl TOJYYEHUs
3aIUTaHUPOBAHHBIX XapaKTEPUCTUK/TIOKa3aTelel pe3ybTaTa;

® YCTaHABIIMBATh CBA3b MEXKIY IOJNYYCHHBIMH XapaKTEPUCTHKAMU pe3yJbTaTa W XapaKTePUCTHKAMH Ipoliecca JICSTSIBHOCTH W 10 3aBEpIICHUU
JeSITeIbHOCTH TIpeJyIaraTh U3MEHEHHE XapaKTEPUCTHK Mpoliecca I MOTyYeHUs yIyUIlIeHHbIX XapaKTePUCTHK pe3yibTaTa;

® COOTHOCHUTB CBOM JICHCTBUS C LENBIO0 O0YUYEHHUS.

4. YMeHHe OICHUBATH MPABIILHOCTE BRITIOJTHEHUS YICOHOU 3a/1a4l, COOCTBEHHBIC BO3MOXKHOCTH ¢€ perneHus. O0yJarommuicss CMOXKET:



OTIPEIETISATH KPUTEPUHN TIPABUIIHHOCTH (KOPPEKTHOCTH) BBITIOJTHEHHS yIeOHOH 3a1a4H;

aHaJIM3UPOBATh U 00OCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOIEIO MHCTPYMEHTAPHS AJIsl BBIIOJIHEHUS yueOHOM 3a1a4H;

cBOOO/THO TTOJTB30BATHCS BRIPAOOTAHHBIMY KPUTEPUSIMHU OLEHKH U CAMOOIIEHKH, HCXO/IS M3 TIeNTH 1 UMEIOIITNXCS CPEICTB;

OIIEHMBATH MPOAYKT CBOEH NEATEIHHOCTH IO 3aJaHHBIM W/WIIA CAMOCTOATEIHHO OIMPE/IEIIEHHBIM KPUTEPUSAM B COOTBETCTBHH C LENBIO IEATEILHOCTH;
00OCHOBBIBATH IOCTHKUMOCTH LIEJTH BRIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHHUX PECYPCOB M JOCTYITHBIX BHEIITHUX PECYPCOB;
(UKCUpPOBATh M AHATTM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

5. Bnanenne ocHOBaMH CaMOKOHTPOJS, CAMOOIEHKH, TPUHSATHS PEIICEHWH M OCYIIECTBIEHHS OCO3HAHHOTO BhIOOpa B y4eOHOW W TO3HABATENBbHOM
nesiTenbHOCTH. OOYyJaIONIMIACI CMOKET:

® aHAIM3UPOBATh COOCTBEHHYIO YUCOHYIO M IO3HABATEIBHYIO IESTEILHOCTD U IS TEILHOCTD APYTHX 00YyUYaIOMIUXCs B TIPOLIECCE B3aUMOIPOBEPKH;

® COOTHOCHTH pealbHble W IUTAHUPYEMBbIe pe3yNbTaThl WHANBUIYATFHOW OOpa30BaTENbHON MAEATEIBbHOCTH M JeNaTh BBIBOJAB O MPHYMHAX €e
ycnemHocTr/3¢(HeKTUBHOCTH MIIM HEYCIIEITHOCTH/HeA((heKTUBHOCTH, HAXOIUTh CITIOCOOBI BBIXO0/1a U3 KPUTHUYECKOW CUTYAITNH;

® [IPUHUMATH PEHICHUE B y4eOHON CUTYaIlMH U OLICHUBATh BO3MOYXHBIE [TOCICICTBUS IPUHITOTO PELICHUS;

® OIpeneNsTh, Kakue ACHCTBUS 10 PEUICHUI0 YYeOHOW 3aJa4i WA TTapaMeTphl STUX ACWCTBUN MPUBEIH K IMOJYYEHUIO UMEIOIIEToCs MPOayKTa Y4eOHOH
NEeSITeTbHOCTH;

® JIEMOHCTPUPOBATH IPUEMBI PETYJISIIUNA COOCTBEHHBIX TICUXO(PU3NOIOTHISCKUX/IMOIMOHATBHBIX COCTOSHUIM.

IMo3naBarenbHbie YY /[

6. VYMeHHe ompenenaTh MOHATHSA, CO3/1aBaTh OOOOIIEHHS, yCTaHABIMBATH AHAJOTHH, KIACCH(HUIIMPOBATH, CAMOCTOSTEIHHO BHIOMpATh OCHOBAaHUS U
Kputepuu mJida KJ'IaCCI/I(bI/IKaHI/II/I, YCTaHaBJIUBATb MPUUYUHHO-CJICACTBECHHBIC CBA3HU, CTPOUTH JIOTMYCCKOEC PACCYXKIACHUC, YMO3AKIIOYCHUC (I/IHI[yKTI/IBHOC,
JICIYKTUBHOE, TI0 aHAJIOTUH) U JeJIaTh BBIBOJIbI. OOYJarOIIUNCS CMOXKET:

® T11070UpaTh CIOBA, COMOIYMHEHHBIC KIIIOYEBOMY CIIOBY, ONIPEIEIISIONINE €TO MPU3HAKU 1 CBOHCTBA,

BBICTPAUBATh JIOTHYECKYIO TIETI0YKY, COCTOSIIITYIO U3 KIIFOUEBOTO CJIOBA U COMOIYMHEHHBIX €MY CIIOB;

BBIACIATH O6H.[PII>1 IMMPpU3HAK UKW OTJIIMYKUC ABYX WUJIM HECKOJIBKUX NPCIAMCTOB UJIN SIBJICHUH 1 O6T)SICH$ITI) X CXOJCTBO UM OTIINYNA,

O00BEIUHATH TIPEMETHI U SBJICHHS B TPYIIITHI 110 OIIPEIEICHHBIM MIPU3HAKAM, CPaBHUBATh, KJIACCH(PHUIIMPOBATH M 0000MIATH (PAKTHI U SIBIICHUS;
pa3IMYaTh/BBIIEIATH SBICHHUE U3 OOIIET0 psa IPYTHUX SIBICHUN;

BBIACIIATE MPUYMHHO-CIICACTBCHHLIC CBA3U H36JIIOI[aeMBIX SIBJICHUN WU CO6BITI/II>'I, BBIABJIATE NPUYUHBI BOSHUKHOBCHUSA Ha6JHOJIaeMBIX SIBIICHUHN WU

‘e @ @ @0 @

cOOBITH
CTPOMTH PacCyXJICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSIM U OT YaCTHBIX SIBJICHHH K OOIINM 3aKOHOMEPHOCTSIM;
CTPOMTH PacCyXJICHUE Ha OCHOBE CPABHEHMUS MPEAMETOB U SIBJICHUH, BBIICISAS IIPH 3TOM HX OOIINE NPU3HAKU U Pa3JINIus;
M3JaraTh NOJy4YCHHYIO HH()OPMAIIMIO, MHTEPIIPETUPYS €€ B KOHTEKCTE peliaeMoi 3a1a4w;
CaMOCTOSITEIBHO YKa3bIBaTh Ha MH()OPMAIHIO, HYKIAIOIIYIOCS B IPOBEPKE, MIPEAIarath U MPUMEHATH CIIOCO0 POBEPKU TOCTOBEPHOCTH HH(OpMAIINY;
OOBSCHATH SBJICHUS, TIPOIIECCHI, CBSI3H M OTHOIICHHS, BBISBISIEMBIC B XOJI€ ITO3HABATEIILHOM 1 HCCIIEI0BATEIBCKON IS TEIEHOCTH;
BBISIBIISITH M HA3bIBATh IPUYUHBI COOBITHS, SIBIICHHS, CAMOCTOSITEIEHO OCYIIECTBIISISI TPUYMHHO-CIICICTBEHHBIH aHATN3;
JieNiaTh BBIBOJI HA OCHOBE KPUTHUYECKOT'O aHAIM3a Pa3HBIX TOYEK 3PEHUS, MOJATBEPXKIATh BBIBOJ COOCTBEHHOH apryMeHTalMeill WM CaMOCTOSTEIHHO
MOJTYYCHHBIMH JaHHBIMU.

7. YMeHue co3naBaTh, NMPUMEHITH W MPeoOPa30BBIBATH 3HAKK M CHMBOIIBI, MOJAETH M CXEMbI JUISl PEIIeHHs y4eOHBIX M ITO3HABATENBHBIX 33J1ad.
OOy4JarOIIUHACS CMOXKET:
0003Ha4YaTh CUMBOJIOM M 3HAKOM IIPEIMET W/ UJIH SIBJICHUE;
OTIPEIEIISATh JOTMYECKHUE CBSI3M MEX Ty IPEeAMETaMU U/MJIH SIBJICHUSMH, 0003HA4YaTh JJaHHbIEC JJOTMYECKHE CBSI3H C TIOMOIIBIO 3HAKOB B CXEME;
co3JlaBaTh a0CTPaKTHBIN WM pealbHBIA 00pa3 mpeaMeTa 1/ii SBIICHUS;
CTPOUTH MOJIEJIB/CXEMY Ha OCHOBE YCJIOBUH 3a/1aui /MJIH CIIOCO0a €€ PEeILeHHMS;

® Cco03/1aBaTh BepOabHbIe, BEILIECTBEHHBIC M HHPOPMALMOHHBIE MOJICIH C BBIACIICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK 00bEKTa JIIsl ONpeiesieH sl crocoda
peLIeHus 3a1a41 B COOTBETCTBHH C CHTYaIHeHl;



MEPEBOUTh CIIOKHYIO 10 COCTaBy (MHOTOACIEKTHYIO) HH(pOPMAIMIO U3 Tpaduueckoro uid (HopMaau30BaHHOTO (CMMBOJILHOTO) MPEACTABICHHS B

TEKCTOBOE U Ha00OPOT;

CTPOUTH CXEMY, aJITOPUTM ,I[CﬁCTBPIH, HCIIPaBJIATh UJIM BOCCTAHABIIMBATDH HEU3BECTHBIN paHEEC aJIrOPUTM Ha OCHOBE MMCIOLIETOCA 3HAHHUA 00 O6’[>CI(TC, K

KOTOPOMY TIPUMEHSIETCS alNTOPUTM;

CTPOUTH A0KA3aTCIbLCTBO: MPSAMOE, KOCBEHHOC, OT IPOTUBHOT'O;
aHaJ'II/I3I/IpOBaTI>/pe(bIIeKCI/Ip0BaTI) OIIBIT pa3pa60TKI/1 U peajun3anuu qu6HOFO MMPOCKTAa, UCCIICAOBAHUA (TeOpCTI/I‘IeCKOFO, 3MHI/IpI/I'-ICCKOFO) C TOYKHU 3pCHUsA

pernrenus mpobIeMHON CUTYalud, JOCTIKEHHUS TIOCTABIEHHON eI /UM Ha OCHOBE 33JJaHHBIX KPUTEPUEB OIEHKN MPOAYKTa/pe3ypTara.

8.

CwupiciioBoe uteHue. OOyJaronuiicss CMOXKET:
HaXOJUTh B TEKCTE TpeOyeMyto HH(POPMAIHIO (B COOTBETCTBHH C IISJIIMU CBOCH JICITEIBHOCTH);
OpPHUEHTHPOBATHCA B COJIEPIKAHUH TEKCTA, TOHUMATH IIETOCTHBIN CMBICT TEKCTa, CTPYKTYPUPOBAThH TEKCT;
YCTaHABIUBATh B3aUMOCBS3b OMMUCAHHBIX B TEKCTE COOBITHH, SIBICHUH, POIIECCOB;
pPE3IOMUPOBATh IIaBHYIO UICIO TEKCTA;
MpeoOpa3oBEIBATH TEKCT, MEHSISI €r0 MOJJATbHOCTD (BBIPAKEHUE OTHOIIEHHS K COACPIKAHUIO TEKCTA, IIEIEBYI0 YCTAHOBKY PEYH), HHTEPIPETHPOBATH TEKCT

(XyI0’KeCTBEHHBIN U HEXY/I0KECTBEHHBIN — y4eOHBIN, HAyIHO-TIOMYIISIPHBINA, HHPOPMAIIMOHHBIN );

9.

KPUTHUYECKH OIICHUBATh COJCPKAHUE U OPMY TEKCTA.
DopMUPOBAHUE U PA3BUTHE IKOJIOTHYCCKOTO MBIIUICHUS, YMEHUE MPUMEHATH €T0 B MO3HABATEIbHON, KOMMYHUKATUBHOMN, COIMANIBHON MPAKTHKE U

npoeccuoHanbHOM opreHTaru. O0YJIaroIuiCcs CMOXKET:

OTIPE/IEIISATH CBOEC OTHOLICHUE K OKPYIKaIOIIeH cpejie, K COOCTBEHHOHU cpejie OOMTaHMS;

AHaJM3UPOBATH BIMSHHUE YKOJIOTUYECKUX (DAKTOPOB Ha CPEy OOMTaHHS )KUBBIX OPraHU3MOB;

MIPOBOANUTE NPUYMHHBIN U BEPOSTHOCTHBIN aHAIIN3 PA3INYHBIX SKOJIOTHYECKUX CUTYaLHi;

IIPOTHO3UPOBATh U3MEHEHMSI CUTYaLlUH [IPU CMEHE JIeHCTBUS OAHOrO (hakTopa Ha Apyroi GaxTop;

pacnpocTpaHsTh SKOJIOTHYECKHE 3HAHNUS U Y4acTBOBATh B MPAKTUUYECKUX MEPOIPHUATUAX 110 3aIIUTE OKPYKAIOIIEH Cpeibl.

10. Pa3zButne MOTHBAIlMM K OBJIAJCHUIO KyHBTypOﬁ AKTUBHOI'O HCIIOJIB30BaHUA CJ'IOBapeﬁ, CIIPAaBOYHUKOB, OTKPBITBIX HCTOYHUKOB I/IH(I)OpMaLII/II/I n
SJICKTPOHHBIX MMOUCKOBLIX CUCTCM. O6yqa10mm‘/'lc;1 CMOXKCT:

OIIPE/IEIISATH HE0OXOIMMbIE KITIOUYEBbIC TOMCKOBEIE CIIOBA U ()OPMHUPOBATH KOPPEKTHBIC TIOUCKOBBIE 3aIIPOCHI;

OCYIIECTBIISITh B3aUMOJICHCTBHE C SJIEKTPOHHBIMH MTOUCKOBBIMY CUCTeMaMHu, 0a3aMy 3HaHU, CIIPAaBOYHHUKAMH;

(hopMHPOBaTh MHOKECTBEHHYIO BHIOOPKY M3 Pa3JIMUHBIX HCTOYHUKOB MH(POPMALUH [T 00bEKTUBU3ALMH PE3YJIbTaTOB ITIOUCKA;
COOTHOCHUTb IOJTyYEHHBIE PE3yJIbTaThl IOMCKA € 337a4aMi 1 LEJISIMU CBOCH AEATEIbHOCTH.

KommynunkatusHabie YY |

11. YmMeHue opraHn3oBbIBaTh y4eOHOE COTPYIHHYECTBO C IMEJIaroroM M COBMECTHYIO JESTEIbHOCTh C MENaroroM M CBEPCTHUKaMH; padoTaTh
WH/IMBUIyallbHO W B TPYIINE: HAXOJHWTh OOIIee pelieHue W pasperniath KOH(IMKTHI Ha OCHOBE COTJIACOBAHHWS MO3MIUN M ydeTa MHTEpecoB; (OpMYyIUpOBATS,
apryMEHTHUPOBATh M OTCTanBaTh CBOE MHEHHE. OOyJaloONIUiics CMOXKET:

OIPEEIATh BO3MOKHBIE POJIM B COBMECTHOM JIEATEIBHOCTH;

WUIPATh ONPENEIECHHYIO POJIb B COBMECTHOM AESTEIBHOCTH;

MPUHUMATH TIO3UITHIO COOECETHUKA, TIOHMMAs! TIO3UITHIO JIPYTOro, pa3jinyaTrh B €ro peur MHEHHUE (TOUKY 3pEHMsI), I0Ka3aTelbCTBa (ApryMEHTHI);
OIIPEIEIIATh CBOM ACUCTBHS U JIEHCTBUS MapTHEPA, KOTOPBIE CIIOCOOCTBOBAIIM MIIH MPEISTCTBOBAIHN TPOAYKTHBHOM KOMMYHHKALIUH;

CTPOUTH MMO3UTHBHBIC OTHOLIECHUSI B IpoLiecce yueOHON 1 MO3HAaBATENbHON e TEIbHOCTH;

KOPPEKTHO U apryMEHTHPOBAHHO OTCTAMBATh CBOKO TOUYKY 3PEHUS, B JIMCKYCCHU YMETh BBIJIBUTATh KOHTPAPTI'yMEHTHI, Iepedpa3rupoBaTh CBOIO MbICIIb;
KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, YMETh ITPU3HABATH OIIMOOYHOCTH CBOCTO MHEHHUS (€CIIM OHO OMIMOOYHO) U KOPPEKTHPOBATh €r0;
npeyiaraTh ajJbTEPHATUBHOE PELICHNE B KOHQIIMKTHON CUTYaIUH;

BBIJICJIATh OOLIYIO TOUKY 3pPEHUSI B AUCKYCCUY;



® [0rOBapUBaThCS O IIPABUIIAX U BOIIPOCAX Ul 0OCYKICHHS B COOTBETCTBUU € IIOCTABJICHHON Iepe IPyIIoN 3a1auei;

® OpraHu30BBIBATH YPPEKTHBHOE B3aUMOJICHCTBHUE B TPYNIIE (ONMPEAEIATH OOIINE LIENH, paCIPeIesIATh POJIH, JOTOBAPUBATHCS IPYT C APYTOM H T. I.);

® YCTPaHATh B paMKax JUajora pa3pbiBbl B KOMMYHHUKAIMH, 00yCIOBICHHbIC HEIIOHUMaHHUEM/HEIPUSITHEM CO CTOPOHBI coOecelHuKa 3a1a4uu, GOpMbI WiIn
COJZIep)KaHUsl JUAJIora.

12. YMeHue OCO3HAaHHO HCHOJNb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3ajadeil KOMMYHHUKAlMU Ul BBIPAXKEHHS CBOUX YYyBCTB, MBICIEH H
NOTPeOHOCTEH Al TIAHUPOBAHMS W PEryJSIUUH CBOCW ACATENbHOCTH; BIaJeHHE YCTHOW M NHUCHMEHHOW pPEYbl0, MOHOJOTMYECKOH KOHTEKCTHOW peublo.
OOy4Jaromuics CMOXKET:

OTIPEEIIATh 3a/jauy KOMMYHHKALlMU U B COOTBETCTBUH C HEH OTOMPATh M UCTIOJIBb30BaTh PEUEBBIC CPEIICTBA;

MPEJCTaBISITh B YCTHOM MIIM MIUCbMEHHOM (hopMe pa3BEepHYTHIH I1aH COOCTBEHHOM JeITENbHOCTH;

COOJIFOaTh HOPMBI ITyOJIMYHON PedH, perJaMeHT B MOHOJIOT€ U IUCKYCCUH B COOTBETCTBUU ¢ KOMMYHHMKATUBHOH 3a1auei;
BBICKa3bIBaTh 1 00OOCHOBBIBATh MHEHHE (CYKACHHUE) U 3allpallliBaTh MHEHHUE ApTHEPA B paMKax JAUAJIOra;

MPUHUMATH PEIICHUE B XOJIE IMAJIOTa U COTJIaCOBBIBATH €TI0 C COOECEIHUKOM;

CO3/1aBaTh MMCbMEHHbIE TEKCThI Pa3JINUYHBIX TUIIOB C UCIIOIb30BAaHHEM HEOOXOANMBIX PEUEBBIX CPEICTB;

HCIOJIb30BaTh CPEACTBA JIOTHUECKON CBSI3H ISl BBIIEIICHUS CMBICJIOBBIX OJIOKOB CBOET'O BBICTYIUICHHUS;

WCTIONBb30BaTh BepOalibHbIE U HeBepOaIbHbIC CPEICTBA B COOTBETCTBUY C KOMMYHHKATHBHOM 3a/1a4el;

® OICHUBATh 3PPEKTUBHOCTh KOMMYHHUKAIMH TIOCIIE €€ 3aBEPIICHHSI.

13. ®opmupoBaHue W pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HWCIOIB30BaHHS WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHojoruit (mamee — WKT).
OOy4JaroIUHCs CMOXKET:

® [eJICHANPABICHHO MCKATh M UCIOJIb30BaTh MH(OPMAIIMOHHBIC PECYpChl, HEOOXOIUMBIE JUIS PEHICHUS YU4EeOHBIX M MPAKTUYECKUX 337ad C MOMOIIBIO
cpencts UKT;

® ICIOJIb30BATh VIS IIepelaul CBOMX MbICJICH €CTECTBEHHbIE U (JOPMAIbHBIE SI3BIKH B COOTBETCTBUH C YCIIOBHSIMU KOMMYHUKALMH;

® OIepUPOBAThH JAHHBIMH NPU PEIICHUH 33/1a4H;

® BpIOMpaTh aJeKBaTHBIC 3aJade WHCTPYMEHTHl M HCIOJb30BAaTh KOMIBIOTEPHBIE TEXHOJOTWH JUIS DPELICHUS YYEOHbIX 3a4ad, B TOM YHCIE JUIS:
BBIYUCIICHHS, HAITUCAHUS TIMCEM, COYMHEHHH, JI0KJIa10B, pedeparoB, co31aHMs MPE3eHTALUHN U JIp.;

® CIOJIb30BaTh HHPOPMAIIUIO C YIYETOM ITHYESCKUX U TIPABOBBIX HOPM;

® co3/1aBaTh IM(POBBIE PECYpPChl Pa3HOTO THMA W JJIsl pa3HbIX ayJIUTOpUi, coOIronaTh MH(GOPMAIMOHHYIO THUTHEHY M MpaBuia HHGOPMAIMOHHOW
Oe3omacHOCTH.

IIpeaMeTHBIE pe3yJIbTATHI:

N3yuenne npeamerHoi o0nactu "EcrecTBeHHOHayUHbIE TPEeMEThI" 0OecreurnBaeT:

(dbopMHpOBaHUE LIEIOCTHONW HAyYHOU KapTUHBI MUDA;

[IOHMMAHHE BO3pAaCTAIOIIEH POJIM €CTECTBEHHBIX HAayK M HAYYHBIX HMCCIEIOBAHWNM B COBPEMEHHOM MHPE, IOCTOSHHOIO IPOILECCa IBOJIIOLMH
HAy4YHOTO 3HaHMS, 3HAUMMOCTH MEXIYHApOJAHOTO HAYYHOTO COTPYAHUYECTBA;

OBJIaJICHUE HAYYHBIM ITOJXOJ0M K PEIICHUIO Pa3IMUHBIX 3a7ay;

OBJIaJICHUE YMEHUSAMU (GOPMYIUPOBATH THIIOTE3bI, KOHCTPYUPOBATH, IPOBOAUTH IKCIIEPUMEHTHI, OLIEHUBATh MOJIYUYEHHbIE PE3YyJIbTaThl;

OBJIa/ICHUE YMEHHEM COMOCTABIIATh SKCIIEPUMEHTAIbHbIE U TEOPETHUECKUE 3HAHUS C OOBEKTUBHBIMU pEaNTUsMU KU3HU;

BOCITUTAHUE OTBETCTBEHHOTO U OEPEKHOTO OTHOIICHHS K OKPYIKaIOIIeH Cpejie;

OBJIAJICHUE HKOCHUCTEMHOM I103HABATEIbHONW MOJENBI0 U €€ NPUMEHEHHE B LEISIX NPOTrHO3a 3KOJOTMYECKUX PHUCKOB IS 370POBbS JIOJAEH,
0€30MMacCHOCTH KU3HHU, KaUeCTBA OKPYXKAIOIIeH cpebl;

OCO3HAaHHE 3HAYMMOCTHU KOHIIENIIMH YCTONYUBOIO Pa3BUTHUS;



¢dopmupoBaHne ymeHuil 0e30macHOro u 3¢p(GEeKTUBHOIO HCHOIB30BAHUS JAa0OPATOPHOTO 00OpPYNOBaHMS, MPOBEACHUS TOYHBIX M3MEPEHHUH H
aJICKBaTHOM OIIGHKM TOJYYEHHBIX pE3yJbTAaTOB, NPEACTABICHHS HAYYHO OOOCHOBAHHBIX apryMEHTOB CBOMX JCHCTBHH, OCHOBAaHHBIX Ha
MEXITPEIMETHOM aHAJIN3€ y4eOHBIX 3a/1a4.

[TpenmeTHbIe pe3ynbTaThl U3YUYSHHUS YUEOHOTO MpeaMeTa «XUMHUS» OTPaKaloT

1) ¢hopmupoBaHMe NepBOHAYAIbHBIX CHCTEMATU3UPOBAHHBIX MPEICTABIECHUI O BELIECTBAX, UX MPEBPALICHUAX U MPAKTUYECKOM HPUMEHEHUH;
OBJIa/ICHUE MOHATUHHBIM alapaToM U CHMBOJIMYECKHM S3bIKOM XUMHHU;

2) oco3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HayKH Kak 00JacTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, XMMHUECKUX INPEBpAIlEHUI
HEOPTraHMYECKUX U OPraHUYECKHUX BEIIECTB KaK OCHOBBI MHOTHUX SIBIICHHH KMBOW M HEKUBOW MPHUPOJIBL; YIITYOJICHHE MPEICTaBICHUI 0 MaTepHalibHOM
€INHCTBE MUDPA;

3) oBiaeHHWE OCHOBAMH XHWMHYECKOH TIPaAaMOTHOCTH: CIOCOOHOCTHIO aHAJIM3UPOBATh M OOBEKTHUBHO OIICHWBATH JKM3HEHHBIE CUTYallUH,
CBSI3aHHBIE C XMMHEH, HaBbIKaMU 0€30MacCHOr0 OOpAILIeHMs C BELIECTBAMH, UCIOJIb3yEMBbIMU B IOBCEJHEBHOW >KU3HU; YMEHMEM aHAJIU3UPOBATh U
TUTAHUPOBATH SKOJIOTUYECKN O€30MacHOE MOBEICHHE B IENISIX COXPAHEHUS 3I0POBbS M OKPY)KAIOIICH CpeIbl;

4) hbopmupoBaHME YMEHUHN YCTaHABIMBATh CBA3M MEX]y peajlbHO HAOII0AaeMbIMU XMMUYECKUMU SIBJICHUSIMH U IIPOLIECCAMU, IPOUCXOSIIUMHU B
MHUKPOMHUpE, OOBSCHITh MPUYUHBI MHOTOOOpPa3Hs BEIIECTB, 3aBUCHMOCTh MX CBOWCTB OT COCTaBa M CTPOCHHS, a TAK)KE 3aBUCHMOCTHh NPUMEHEHHUS
BEIIECTB OT UX CBOWCTB;

5) mpuoOpeTeHre OmbiTa WCIOJIB30BAHUS PA3IMYHBIX METOIOB HM3YYCHHs BEIECTB: HAOJIOJCHHS 32 MX IPEBPAIICHUSMH MpPU TPOBEICHUH
HECJIOKHBIX XUMHUYECKUX HKCIIEPUMEHTOB C UCIOJIb30BaHUEM J1a00paTOPHOTo 000py10BaHUS U IPUOOPOB;

6) ¢opmMHpOBaHHE TPEACTABICHUN O 3HAYEHUM XUMHUYECKOW HAYKH B PEUICHUH COBPEMEHHBIX JKOJIOTMYECKHX Mpo0IeM, B TOM YHUCIE B
IPEJOTBPALICHUH TEXHOI'€HHBIX M SKOJIOTHYECKUX KaTacTpod;

7) nns cIenbIX W CIa0OBHISAIIMX OOYYAIONMINXCS: BIIaJICHUE MPABHJIAMH 3aITUCH XUMUYECKUX (OPMYII C HCIIOJIb30BAaHHEM PEIbeHO-TOUCUHON
cucreMbl o0o3HaueHuit JI. bpaiins;

(nm. 7 BBeneH Ipukazom Muno6puayku Poccum ot 31.12.2015 N 1577)

8) s O0ydaroUIMXcsi ¢ OrpaHHMYEHHBIMH BO3MOXHOCTSIMM 37I0POBbS: BIIQJICHUE OCHOBHBIMH JOCTYIHBIMH METOJaMHM HAy4YHOTO IMO3HaHU,
UCTIOJb3yEeMBbIMU B XUMUH.

(. 8 BBeaeH Ilpukazom MunoGpuayku Poccun ot 31.12.2015 N 1577)

BoinyckHUK HAyYuTCS:
e XapaKTepHU30BaTh OCHOBHBIC METO/IbI IO3HAHUS: HAOIIOIEHHE, U3MEPEHNUE, IKCIICPHUMEHT;
® OIIMCHIBATh CBOWCTBA TBEP/BIX, JKUAKHX, [a3000pa3HbIX BELUIECTB, BHIICISS UX CYIIECTBEHHbBIC IPU3HAKHY;
® pAacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IMOHATHH «aTOM», «MOJIEKYJIa», «XUMHUYECKHH JJIEMEHT», IIPOCTOE BEIIECTBO», «CIOKHOE BELIECTBOY,
«BaJICHTHOCTHY, «XUMHUYECKasl PEAKIN», UCIIOIB3Ys 3HAKOBYIO CUCTEMY XUMUH;
® pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHS MacChl BEIIECTB, TIOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;
pasnnyaTh XUMUYECKHE U (PU3NIECKHE SIBICHHUS;
Ha3bIBaTh XUMUYECKHE AIIEMEHTHI;
OTIPE/IETISITH COCTAB BEIIECTB M0 MX (popMysIam;
OTIPE/IETISATH BAJICHTHOCTh aTOMa AJIEMEHTa B COeTMHEHHSIX;



OTIPEETISATH TUTT XUMUYECKIX PEAKIIHIA;

Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHNUS XUMHYECKUX PEAKITHIA;

BBISIBJISITH TIPU3HAKH, CBHIETENHCTBYIONINE O TPOTEKAaHNH XUMUYECKOW PEAKITIH MTPH BBITIOTHEHUN XUMUYECKOTO OTIBITA;
COCTaBIATH (POPMyITBI ONHAPHBIX COSTUHEHHIA;

COCTaBJISTh YPABHEHUSI XUMUYECKHUX PEaKIINi;

COOJTIOIATh TIPaBMIIa O0€30TaCHOM pabOTHI IPH TTPOBEICHNUN OTIBITOB;

TIOJIB30BATHCS JIAOOPATOPHBIM 000PYAOBAHUEM H MTOCY/I0MH;

BBIYHCIISTh OTHOCUTENHHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

BBIYHCIISITh MaCCOBYIO JOJI0 XUMHUYECKOTO dJIEMEeHTa 10 (hOpMyJie COeIMHEHNS;

BBIYHCISTH KOJMYECTBO, 00BEM MIIH MAcCy BEIIECTBA MO KOJIMYECTBY, 00bEMY, MacCe PEareHTOB WIIH MPOJAYKTOB PEaKIINN;
XapaKTepu30BaTh (PM3NUECKHE U XMMUYECKHE CBOMHCTBA MPOCTHIX BEIIECTB: KUCIOPOAA U BOJIOPOIA;

MOJTy4aTh, COOMPATh KUCIOPO ¥ BOAOPO/I;

PacIo3HaBaTh OMBITHBIM ITyTeM ra3000pa3HbIe BEMIECTBA: KHUCIOPO/I, BOJOPO/I;

PacKpbhIBaTh CMBICI 3aKOHA ABOTAJIPO;

PacKpBIBATh CMBICH TIOHATHH «TETUTOBON AP PEKT PeakInm, «MOJISIPHBIA 00BEM»;

XapaKTepu30BaTh (U3NYECKUE U XUMUYECKIE CBOMCTBA BOBI;

PacKpBIBaTh CMBICII TIOHATHUS «PacTBOPY;

BBIYHCIISITh MaCCOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

HPUTOTOBIISITH PACTBOPBI C ONMPEAECIICHHON MaCCOBOM JJOJIEH pACTBOPEHHOrO BEILIECTBA;

Ha3bIBaTh COSIMHEHUS H3yUSHHBIX KIIACCOB HEOPTAaHNIECKHX BEIIECTB;

XapaKTepu30BaTh (PM3NYECKHE U XMMUYECKUE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB: OKCHUJIOB, KHCJIOT, OCHOBAaHUH, COJICH;
OTIPEIETISATH MPUHAIIEKHOCTh BEIIECTB K ONPEICICHHOMY KJIacCy COeIMHEHU;

COCTaBJIATh (DOPMYIIBI HEOPTaHHMUECKUX COSTMHEHHH N3yUYEHHBIX KJIACCOB;

MIPOBOJIUTH OTIBITHI, IIOATBEPKIAIOIIIE XUMHUECKHE CBOMCTBA M3YYCHHBIX KJIACCOB HEOPTAHWYECKUX BEIIECTB;
PacIo3HaBAaTh OIBITHBIM ITyTEM PaCTBOPHI KUCIOT U MIET0UYEH 110 M3MEHEHHUIO OKPACKH WHINKATOPA;

XapaKTepH30BaTh B3aMMOCBS3b MEXy KIIACCAMH HEOPTaHUYECKUX COCTUHEHU;

packpbiBaTh cMbich [lepuogunueckoro 3akona J[.M. Menaeneena;

OOBSCHATh (PU3MUECKUH CMBICIT aTOMHOTO (TIOPSIKOBOTO) HOMEpa XUMHYECKOTO AJIEMEHTa, HOMEPOB TPYMIBI M MEPHOAa B TIEPUOIUIECKON CHCTEME

J.1. MeHnnieneena;

O0OBICHATH 3aKOHOMCPHOCTHU U3MCHCHUS CTPOCHUS aTOMOB, CBOICTB 2JIEMCHTOB B npeaciax MaJibIX MEPUOAOB U I'NTABHBIX MOATPYIIIL]
XapaKTeprU30BaTb XUMUUYCCKHUC DJICMCHTHI (OT BOAOpOaAa OO KaJ'ILL[I/IH) Ha OCHOB€ HX IIOJIOXCHHA B nepnoanquKoﬁ CHUCTEMC I[I/I MeH;[eneeBa nu

0COOCHHOCTEN CTPOCHUS UX ATOMOB;

COCTABJISITh CXEMBI CTPOCHHSI aTOMOB TIEpBBIX 20 2JIeMEHTOB TieproanIeckoit cucteMsl J.M. Menneneena;

PACKpBIBATH CMBICIT TIOHSITHIA: «XHMHYECKAs CBS3BY, «IIEKTPOOTPUIIATEIIBHOCTEY;

XapaKTepPU30BaTh 3aBUCUMOCTh (DU3MYECKUX CBOMCTB BEIIECTB OT THIIA KPUCTAIMUCCKOM PEIIETKH;

OTIPEIEIIATH B XUMHUYECKOMN CBSI3W B HEOPTAHUUIECKUX COCTUHEHUSX;

M300paxkaTh CXEMbI CTPOCHUS MOJICKYJI BEILIECTB, 00pa30BaHHBIX Pa3HBIMU BUAMH XMMHUYCCKUX CBS3CH;

PacKpBIBaTh CMBICH TOHSATHH «HOH», «KAaTHOHY», «aHUOH», «IEKTPOIHUTHD), «HEIEKTPOIUTBD), «IJIEKTPOIUTHYECKAs JHUCCOIMAIUN), «OKHCIUTEIbY,

«CTCIICHb OKHUCJICHUA» «BOCCTAHOBUTCIIbY, KOKHCJICHHUEC), KBOCCTAHOBJICHHUC),



OTIPEICIATEH CTETICHh OKHMCIICHHUS aTOMa dJIEMEHTa B COCTHHCHUH;
PaCKpBIBATh CMBICI TEOPUH DIIEKTPOUTHUCCKON JTUCCOIHAITNH;
COCTABJISITh YPABHEHUS AJICKTPOIUTHYECKON AUCCOLUALNN KUCIIOT, HIEI0YEH, CoNeid;
OOBSCHATH CYITHOCTD MPOIECCA AIMEKTPOTUTHYECKON JUCCOIMAIINN U PeaKnii HOHHOTO 0OMeHa;
COCTaBJIATH ITOJTHBIE U COKpAIIEHHBIC HOHHBIE YPaBHEHUS peakllni OOMEHa;
OTIPEIEIIATH BO3MOKHOCTE TIPOTEKAHUS PEaKIINi HOHHOTO OOMEHa;
MIPOBOJIUTE PEAKIINH, TIOITBEPKIAFOIINE KAaUeCTBEHHBIH COCTAB Pa3INIHBIX BEIICCTB;
OTIPEICIATH OKUCIIUTEIh M BOCCTAHOBUTEIIE;
COCTaBJISTh YPAaBHEHUS OKHCIUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKITHi;
Ha3BIBaTh (PAKTOPHI, BIUSIONINE Ha CKOPOCTh XUMHUICCKON peaKIIvm;
KJTacCH(PHUIIPOBATH XUMHYECKUE PEAKIINH 110 PAa3TMIHBIM ITPU3HAKAM;
XapaKTepH30BaTh B3aUMOCBSI3b MEX/Ty COCTABOM, CTPOSHHEM 1 CBOMCTBAMH HEMETAILJIOB;
MIPOBOJIUTH OTIBITHI TI0 TIOJTYYSHHUIO, COOMPAHUIO U M3YUEHUIO XUMHUYECKUX CBOWCTB Ta3000pa3HBIX BEIECTB: YTIEKUCIIOTO Ta3a, aMMHAaKa;
pacIo3HaBaTh OMBITHBIM ITyTeM ra3000pa3HbIe BEIIECTBA: YIIIEKUCIBIN ra3 1 aMMHaK;
XapaKTepH30BaTh B3aNMOCBS3b MEX/Ty COCTABOM, CTPOEHUEM U CBOMCTBAMHU METAJIIIOB;

e Ha3bIBaTh OPTAHWYECKHE BEIIECTBAa MO WX (OpMyJie: MEeTaH, ATaH, dTHIEH, METAHOJI, ATAHOII, TIUIEPHH, YKCYCHas KUCIIOTa, aMUHOYKCYCHAsI KUCIIOTA,
CTEapUHOBAsI KUCJIOTA, OJICMHOBAS KUCJIOTA, TII0K034;

® OIICHWBATH BIMSIHUE XUMUYECKOTO 3arpS3HEHHS OKPYIKAIOIIEH Cpebl Ha OPTaHU3M YeIIOBEKa;

® TPaMOTHO OOpaIIaThCs C BEIECTBAME B ITIOBCETHEBHOM KU3HU

® OMIpeAeNsiTh BO3MOXKHOCTh TPOTEKaHHs PEaKIMil HEKOTOPHIX MPEICTABHUTEICH OpPraHMYECKHX BEIIECTB C KHCIOPOJIOM, BOJOPOIOM, METaJUIAMU,
OCHOBAaHHUAMMU, T'aJIOTCHAMMH.

BbInycKHUK MOTYyYHT BO3MOKHOCTh HAYYHThHCH:

® 6bl08UAMb U NPOGEPSIMb IKCNEPUMEHMAIbHO 2UNOMe3bl 0 XUMUYECKUX CBOUCMBAX Beuecmes HA OCHO8E UX COCMABA U CMPOEHUs, UX CNOCOOHOCU
8CMYNAMb 8 XUMUYECKUE PEAKyUul, 0 Xapakmepe u npoOVKMAX PasiuidHblx XUMUYECKUX PeaKyull;

® Xapakxmepuzoeams eeujecmea Nno COCMasy, CMPOEHU U CEOUCMBAM, YCMAHABIUBAMb NPUUUHHO-CIEOCBEHHbIe C8A3U  MeXHCOy OAHHbIMU
Xapaxkmepucmukamu 8euwecmead,

® Ccocmasisimes MOJEKYIAPHbLE U NOJHbIE UOHHbLE YPABHEHUsL NO COKPAUWEHHbIM UOHHBIM YPAGHEHUIM,

®  NPOCHO3UPOBAMb CHOCOOHOCHb EUECTNEA NPOSGIAIMb OKUCTUMENbHbLE UIU BOCCHAHOBUNENbHbLE CEOUCMEA C YUEeMOM CIMENneHell OKUCICHUSL dIEMEHMO8,
BX0O0SUUX 8 €20 COCMAB;

® CcoCmasnsims YpasHeHus: peakyuil, COOmeemcmayouux nocied08amerbHOCmu NPespaeHull HeOpeaHUu4ecKUx euecms pa3iuiHblX K1dccos;

®  gbI0BU2AMD U NPOBEPSIMb IKCNEPUMEHMANILHO 2UNOME3bl O Pe3VIbMmamax 8030elcmeus PasiuyHblX (aKmopos Ha usMeHeHue CKOPOCmu XUMUYECKOU
peakyuu,

® 1CnoJib306anib npu06pemeHHble SHAHUA ()]Zﬂ IKOJI02UHYECKU cpadMOMHO2c0 noeedeﬂuﬂ 6 OprDfC(,Z}OM/Ileﬁ cpede;

®  UCNONIBL306AMb NPUOOPEMEHHbIE KIUesble KOMNEMEeHYUU NpU GbINOJHEHUU NPOEeKMO8 U Y4eOHO-UCCIed08ameNbCKUX 3a0ad O U3YYEeHUK) CBOUCMS,
€cnocob06 nonyuenus U pacno3Ha6anus 6eujecms;

®  0OBEKMUBHO OYEHUBAMb UHMDOPMAYUIO O BEUeCBEAX U XUMUUECKUX NPOYECcax,

®  KpUMUYecKu OMHOCUMbCI K NCEBOOHAYYHOU UHpOpMayuL, Hed0OPOCOBECHOLU PeKiame 8 CPeOCMBax Macco8ou unpopmayuu,

®  0CO3HABAMD 3HAUEHUE MEOPEMUYECKUX SHAHULL NO XUMUU OIS NPAKMUYECKOU 0esimenbHOCIU Yel06eKd;

® 030a8amv MoOeaU U cxembl OJis peueHust Y4eOHbIX U NO3HABAMENbHbIX 3A0aU,; NOHUMAMb He0OX00UMOCb COONI00eHUs. NPeONUCAHUL, NPediazaembix 6
UHCIMPYKYUAX NO UCTOTIB308AHUIO JIEKAPCME, CPEOCME OblMOBOL XUMUU U O.



III. Copep:xkanne yueOHOr0 Kypca

IlepBoHayaibHbIe XUMHYECKHE IOHATHUS

[Mpeamer xumun. Tera u sewecmsa. OcrosHble Memoobl NO3HAHUSL: HAOTI00e e, usmepeHue, sKcnepumenm. Ouzndeckne U XUMUUECKHUE SIBICHUS. YnCThIe
BemiecTBa U cMecu. CriocoObl pazneneHus cmeceid. AToM. Monekyia. XUMUYeCKUH aIeMeHT. 3HaKU XUMUYECKUX IeMEeHTOB. [IpocThie 1 c10KHbIC BEIIECTBA.
BanenTtHocTb. 3akon nocmosncmea cocmaga eewjecmea. Xumudeckue Gopmyiel. MHaekcsl. OTHOCUTENbHAsI aTOMHAsi 1 MOJIEKYJIIpHasi Macchl. MaccoBast 1071t
XMMHYECKOT0 JIEMEHTAa B COCJMHEHUH. 3aKOH COXPAaHEHUSI MAacChl BEIECTB. XUMHUUecKue ypaBHeHUs. KoagduuuenTrl. YcaoBus u npru3Haky NpoTeKaHUs
XUMHMUYECKUX peakiuil. Moab — eiMHNIIa KOJTM4ecTBa BelecTBa. MoisipHas Macca.

Kucaopoa. Bogopoa

Kucnopon — xummuaeckuii ajeMeHT u mpoctoe BemecTBo. O30x. Cocmag 6030yxa. Pu3nyueckne 1 XUMHUYECKHEe CBOWCTBA Kuciopoaa. [lomydenne u
MpUMEHEHHUE Kucaopoaa. Tennogou s¢gpghexm xumuveckux peaxyuil. Ilonsmue 06 9k30- 1 SHOOmMepMUeckux peaxyusx. Bomopoa — XUMUYECKUH SIeMEHT U POCTOe
BenlecTBO. Pu3nyeckue U XMMUUECKHE CBOMCTBa Bogopoa. [lomydyenue Bogopona B naboparopun. [loryuenue 6000poda 6 npomviuinennocmu. llpumenenue
6000po0a. 3axoH ABorajpo. MosspHbIil 00beM ra30B. KauecTBeHHBIE peakIny Ha ra3000pa3Hble BemecTBa (KUCIOPO/I, Bogopoa). OObeMHBIE OTHOIIEHHS Ta30B
MIPU XUMHYECKUX PEaKIUsX.

Bopa. PactBopsl

Booa 6 npupode. Kpyzosopom 600bi 6 npupode. Qusuueckue u Xumuyeckue coticmsa 600ul. PactBopbl. Pacmeopumocms eewecmes ¢ sode. KonuenTpanus
pacTtBopoB. MaccoBasi 10111 paCTBOPEHHOI'O BELIECTBA B PACTBOPE.

OcHoOBHBIE KJIACChI HEOPTAHNYECKHUX COeANHEHN I

Oxcunsl. Kmaccndukanus. Homenknarypa. Qusuueckue ceoticmea okcud08. XMMUYECKHE CBOWCTBA OKCHIIOB. [lonyuenue u npumeHerue oKCUoos.
OcnoBanns. Kimaccngukanusa. Homenknarypa. Qusuueckue ceoticmea ochosanuti. [lonyuenue ocnosanuil. XMMHYECKHE CBOWCTBA OCHOBaHUHU. Peaxius
Helrpanuzanmu. Kucnotsl. Knaccnpukanmsa. Homenknarypa. @usuueckue ceoticmea kuciom.llonyuenue u npumenenue kuciom. XUMAYECKUE CBOMCTBA KUCIIOT.
Wunnkatopsl. I3MeHeHne OKpacku MHIUKATOPOB B pa3nuuHbiX cpenax. Comu. Knaccndukanus. Homenknarypa. Qusuueckue ceovcmaa conetl. Ilonyuenue u
npumenenue cosetl. XUMU4YeCcKre cBoiicTBa cosiell. ['eHeTnyeckas cBsi3b MEXIy KllacCaMi HEOPraHMYECKUX COCTUHEHUH. [Ipobaema b6e3onachozo ucnonb3o6anus
6ewecms U XUMU4eCKux peakyuti 6 N08CeOHesHol dcuznu. Tokcuunvle, 20proyue u 3pbl60ONAcHble geujecmea. bulmosas Xumuueckas 2pamomnHocmo.

Ctpoenue atoma. Ilepuoauyeckuii 3aKoH U epruognvecKasi cucTeMa XuMu4eckux 3jieMenToB /.M. MenaesneeBa

Crpoenue aToma: si1po, SHepreTudeckuil yposenb. Cocmas a0pa amoma: npomonsl, Heumpouul. Mzomonsi. Ilepuoanyeckuii 3axon .M. Menaeneesa.
[lepuoanueckas cucreMa XuMudeckux aneMeHToB /.M. MenzaeneeBa. @U3HMUECKHA CMBIC] aTOMHOTO (TIOPAKOBOT0) HOMEPa XUMHYECKOTO JIEMEHTa, HOMepa
TPYMIBI ¥ TIEpHOAa MEPUOANYECKOM cucTeMbl. CTpOSHHE SHEPTeTHUECKUX YPOBHEH aTOMOB MEpBBIX 20 XMMUYECKUX JIEMEHTOB Meproanyeckoit cuctemst J{.1.
MeneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB aTOMOB XUMHUYECKHX 3JIEMEHTOB M UX COSAMHEHNI Ha OCHOBE TOJIOKEHHsI B Iepuoanyeckoi cucreme .M.
MenpneneeBa u crpoenus aroma. 3Hauenue [lepuoguueckoro 3akona J[.M1. Menzaeneesa.

Ctpoenue BemecTB. XUMHUYECKas CBA3b

DnexmpoompuyamenbHoCmy AmoMo8 Xumuyeckux saemenmog. KoBajieHTHasi XUMU4€ECKas CBsI3b: HENOJSIpHAs U NOJIsIpHAast. [lonamue 0 6000pOOHOU CA3U U
ee GIUAHUL HA QusuiecKue ceolicmeaa eewecms Ha npumepe 6oovl. IoHHas cBs3b. MeTaiundeckas CBsi3b. 1unbl KpUCALIUYECKUX PEUemoK (amomuas,
MOAEKYNAPHASL, UOHHASL, MEMALIUYECcKas). 3a6UcCUMOCb DUULECKUX CEOUCE Gelecme O MUna KpUCMaiiuieckol peuemxu.

XHMHYeCKUe peaKIuu

Touamue o cxopocmu xumuueckot peaxyuu. Paxmopwvl, GAUAIOWUE HA CKOPOCTb XumMudeckol peakyuu. [lonamue o kamanuzamope. Knaccuduxauus
XUMHMUYECKUX PEAKLU 110 pa3IMYHbIM IIPU3HAKAM: YUCITYy U COCTABY HCXOJHBIX U MOJYUYEHHBIX BELIECTB; H3MEHEHUIO CTENEHEN OKHCIEHHUs AaTOMOB XUMUYECKUX
9JIEMEHTOB; MOTJIONICHHUIO WU BBIACIEHUIO SHEPTUHU. DIEKTPOIUTHYECKAs TUCCOIMAIIHS. DIEKTPOIUTHI i HEeANeKTPOIuThl. MoHbl. Katrnons! n annonsl. Peakiim
WOHHOTO OOMEHa. Y CIIOBHS POTEKAHUS peaKInii HOHHOTO 0OMEHa. DIIEKTPOIIMTHYECKAs JIUCCOLUAIINS KUCIIOT, Iesiouel U colneil. CTerneHb OKHUCIICHUS.
Onpenenenne cTeNeHN OKUCIEHNsI aTOMOB XUMHUYECKHX 2JIEMEHTOB B coeiMHeHuAX. Okucaurens. BocctanoBuTens. CylHOCTb OKHCIUTEBHO-BOCCTAHOBUTEIBHBIX
peaxuuii.



Hemetanasl IV — VII rpynn u ux coeiuHeHUs

[TosnoxeHne HEMETAIOB B IEPHOIMUECKON cucTemMe xummdeckux nementoB /.M. Menneneesa. O0uiue cBoiicTBa HeMeTaILIOB. ['ajloreHbl: PU3n4ecKue u
xuMmrdeckre cBoricTBa. COeMHEHNS TaJOTEHOB: XJIOPOBOJOPO/I, XJIOPOBOIOPOIHAS KHCIOoTa 1 ee conn. Cepa: hru3mueckne n XumMudeckue cBoiictBa. CoeTnHeHHS
CEpBI: CEPOBOAOPO, CYIb(MUABI, OKCUIBI cepbl. CepHast, cepHUCmAs U cepo80OOPOOHAs KUCIOMbI U TIX COTU. A30T: (U3NIECKHE U XUMUIECKHE CBOMCTBa. AMMHMAK.
Cousn ammonust. Okcujibl a3ota. A30THas KUciioTa u ee coiu. Docdop: pusndeckue u xummuueckue croiictsa. Coenunenus dhocdopa: okcua pocdopa (V),
oprodochopHas KUCIIOTA U €€ COJTU. YTIIepOI: (PU3UUYECKHE U XUMUYECKHE CBOMCTBA. ALI0Mponus yenepooa: aimas, epagum, kapoun, gyiiepenst. CoeTMHEHHUSI
yraepoaa: okcuasl yriaepoaa (1) u (IV), yronpHas kucioTa u ee coiu. KpemHull i e20 coeOuHeHus.

MeTaJuTbl B X COEIMHEHHS

Tonooicenue memainnog 6 nepuooUyecKkou cucmeme xumudeckux snemenmos /1. Mendeneesa. Memannwt 6 npupooe u ooujue cnocodwvl ux noayyenus.
Obwue uszuuecxue ceoticmea memannos. QOIS XUMIIECKUE CBOHCTBA METAIIOB: PEAKITUH C HEMETAJIAMH, KUCIIOTAMH, COTISIMHU. DIeKMpOXUMULECKULl P50
Hanpsxcenuti memainos. 1llenounsie MmeTamuiel u nx coenuHeHus. [l{enoqrHo3eMenbHbIe METAIUTB U MX COSMHEHU. AMOMUHIN. AM(OTEepHOCTh OKCHIA 1
rupokcua amoMunus. XKene3o. CoeMHEHMS JKee3a U UX CBOMCTBA: OKCHUJIBI, THIPOKCHIBI U conn xene3a (11 u 111).

IlepBoHayabHbIE cCBeieHUsSI 00 OPraHNYeCKUX BellecTBax

[lepBoHaUambHBIC CBEICHUS O CTPOCHUH OPraHUYECKUX BEIIECTB. YTIEBOJOPOIBI: METaH, ATaH, ITWICH. MCmMOoUuHUKU Y2i1e8000p0008. NPUPOOHbIIL 2A3,
Heghmb, yeonv. Kucnopoacoaepxaiye COeAMHEHHS: CITUPTHI (METAHOJ, ATaHOJI, TIHIEPHH), KapOOHOBBIE KHCIOTHI (YKCYCHAsI KUCIIOTa, aMUHOYKCYCHAs KHCIIOTa,
CTEapHHOBAs U OJICMHOBAs KMCJIOTHI). bHOJIOrHYeckr BaKHBIC BEILIECTBA: JKUPBI, TIIOK03a, OCIKHU. Xumuueckoe 3azpazuenue okpyxcaoujell cpeodvl u e2o
noCaAe0Cm8Us.

Tunsl pacyeTHBIX 3a7a4:

1. Bpluucnenue MaccoBOl JOIM XUMUYECKOTO AJIEMEHTA Mo (hOpMyJie COSTUHEHHUS.

Ycemanoesnenue npocmetiweti hopmynst sewgecmea no Macco8bim 00IAM XUMUYECKUX IEMEHMO8.

2. BvrumucneHus mo XMMUYECKUM ypaBHEHHSIM KOJMYECTBA, 00bEMA, MaCcChI BEUIECTBA MO KOJMYECTBY, 00hEMY, MacCe PeareHTOB WU MPOTYKTOB PEAKITHH.

3. Pacuer maccoBo#i 01MM paCTBOPEHHOT'O BEILIECTBA B PACTBOPE.

IIpumepHbIe TeMbI IPAKTHYECKUX PA0OT:
JlaboparopHoe oOopynoBaHue U puéMbl oOparieHus ¢ HuM. [IpaBuira 6e3omacHol pabOTH B XUMHYECKOH 1abopaTopuu.
OuncTKa 3arpsI3HEHHON TOBaPEHHOH COJH.
IIpu3HaKu NPOTEKAHNS XUMUYECKUX PEAKIIMM.
[lomyueHue KuCIOpOIa M H3YYEHUE €T0 CBOHCTB.
[lomyueHune Bogopo/ia u U3yu4eHUe ero CBOMCTB.
IIpurorosieHue pacTBOPOB C ONPEIECIICHHON MaCCOBOM JI0JIEl PACTBOPEHHOIO BEILIECTBA.
Pemenue sxcriepuMeHTABHBIX 33124 10 TeMe «OCHOBHBIE KIIaCChl HEOPTaHMUYECKUX COCTUHEHHIN.
Peaknum nonHoro oOMeHa.
Kauecmeennvie peakyuu Ha UOHbL 8 pacmeope.
Tonyyenue ammuara u uzyuenue e2o C8OUCMS.
Tlonyuenue yenexucioeo 2asa u uzyiexue e2o0 C8OUCMS.
Pemenue skcnepumenTanbHbix 3a7a4 1o reme «Hemeramnsl IV — VII rpynn u ux coeiuHEeHN .
PemieHue sKkcriepuMEHTAIbHBIX 3aja4 10 TeMe «MeTalibl U UX COSTUHECHUS.

XN RO~

p—
W= O

Tema 1. O0masi xapakTepucTHKA 371eMeHTOB (4 yaca)

ATOMBI I MOJICKYJIBI.



XHUMHYECKUM 3JIEMEHT.

S3bIK XUMUU.

3HAaKU XUMHUYECKHUX 3JIEMEHTOB.

Xumnueckue hopmynel. Ctpoenue aroma. SAapo (MpOTOHBI, HEUTPOHBI) U AMEKTPOHBL. M30TomEL. CTpOeHHE SIEKTPOHHBIX 0005I09eK aTOMOB MEepBhIX 20 3IEeMEHTOB
ITepuonnueckoit cucremsl .M. MeHnneneesa.

[Tepuonuueckuii 3axoH u [lepuoanueckas cucrema xumuueckux 3nemenToB .M. Menaeneesa. ['pynmsl u nepuogst [lepuonnyeckoit cucremsl. CBOMCTBA MPOCTHIX
BeIIeCTB (METAIOB U HEMETAIITIOB).

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB aTOMOB MPOCTHIX BELIECTB M COSTMHEHUM, 00pa30BaHHBIX XMMUYECKUMH JIEMEHTaMH B Mpeiesiax MIaBHBIX MOATPYI U
nepuoaoB [ICXOM.

[Iman xapakTepuCTUKA XUMUYECKOTO dreMeHTa. CBOHCTBA MPOCTHIX BEMIECTB (METAIOB U HEMETAJLIOB).

KucnoTHbIi 1M OCHOBHBIN XapaKTep OKCHUIA dJIEMEHTA KaK OTJIWYUTEIbHbIN MTPU3HAK.

3aBHCUMOCTb XMMUYECKUX OKCHJOB U THIPOKCUIOB 3neMeHTOB modouHbix noarpym [1C JI.11. MenzaeneeBa OT cTeneHeH OKUCIICHHS UX aTOMOB.

I'eneTnueckue psabl.

AM}OTEpPHOCTD OKCHIOB ¥ THAPOKCHIIOB.

PacuérHble 3a1a4n. 1. Beruncnenue mMaccoBOMl JTOJIM XUMHUYECKOTO JIEMEHTA M0 OpMyJie COeUHEHNs, MAaCCOBOM JI0JIM BEIIECTBA B PaCTBOPE;
KOJIMYECTBA BEIIeCTBa, 00beMa WIIM MAacChl IO KOJUYECTBY BEIIECTBA, 00BbEMa UM MAacChl PEareHTOB WM MPOJYKTOB PEAKIUHU, HAXOSAIINXCS B
M30BITKE M HEJIOCTATKeE.

IIpakTuueckas padora Ne 1 «[lomyueHue aMmpoTepHBIX TUAPOKCUIOB U OKCHIOBY.

IIpenmeTHbIE pe3yabTaThI 00yUeHHUSA

VYyamuiicst JOJKEH ymems:

* HCIIOJI30BAaTh IPU XapaKTEPUCTUKE MPEBPAIICHUM BEIIECTB MOHATUS: «XUMHUYECKUM a1emeHT"," atoM", "Moliekya", "OTHOCUTENbHASI aTOMHAsL U MOJICKYJISIpHAS
Macca", ""crpoeHne aroma', IOHSATHE O TIEPEXOTHBIX DIIEMEHTaX, MOHATHE aMpoTepHOCTH, onpeneneHue 113 u ctpoenne [ICXOM.

* 00BSACHATH XMMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB.

* XapaKTepu30BaThb XUMUYECKHE 3JIEMEHTHI 1—3-T0 Mepro10B Mo uX MnosoxeHuto B [lepuonnyeckoil cucreme XxuMnyeckux nemMentosn /1. 1.
MenpeneeBa: XUMUUYECKUN 3HAK, TOPSIKOBBIM HOMED, IEPUO/I, TPYIINA, MOATPYIINa, OTHOCUTENIbHAs aTOMHAs Macca, CTpOeHHEe aToMa (3aps siapa,
YHUCJIO TPOTOHOB U HEUTPOHOB B AJIPE, OOIIIEE YHCIIO SIEKTPOHOB, PACIIPEACIICHUE YJIEKTPOHOB 10 AJIEKTPOHHBIM CIIOSIM, TIPOCTOE BEIIECTBO, (hopmyIa,
HA3BaHME U THUI BBICIIETO OKCUJA M TUAPOKCUAA, JIETY4YEeT0 BOJOPOTHOTO COSAMHEHUS (111 HEMETAIIIIOB));

* XapaKTepU30BaTh OOIINE XUMUYECKHE CBOMCTBA aM(pOTEPHBIX OKCUIOB U THIAPOKCHJIOB;

* COCTaBIISITh M 3aIUCHIBATH TEHETUUECKUHN Psii aM(OTEPHBIX OKCHJIOB U TUAPOKCHUIOB;

* MPUBOJIUTH MPUMEPHI PEAKIINN, TTOJATBEPIKIAIONINX XUMHUECKUE CBOMCTBA aM()OTEPHBIX OKCHUIOB U THIPOKCHUIOB;

* IPOBOAMTH OMBITHI, MOJITBEPKIAIONINE XUMUYECKIE CBOMCTBA aM(POTEPHBIX OKCUIOB M THAPOKCH/IOB.

MeTanpenMeTHbIe pe3yJibTAThI 00y4eHHs

VYyamuiics T0MKeH ymems.

* OMpEeNATh 1eb Y4eOHOM NeSTEIILHOCTH ¢ TOMOMIBIO YUUTENSI U CAMOCTOSITENIFHO, UCKATh CPEJICTBA €€ OCYIIECTBICHUS, paboTasi 1o MIIaHy,
CBEPSITHh CBOM JICUCTBUSA C IENIBIO U MTPH HEOOXOIMMOCTH UCIIPABIISITh OMIMOKH C TIOMOIIBIO YUUTEISI U CAMOCTOSTEIBHO; COCTABIIATh aHHOTAIIUIO
TEKCTA;

* Cco37aBaTh MOJEIH C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA U MPECTABICHUEM UX B IPOCTPAHCTBEHHO-TpadUIECKON HMITH 3HAKOBO-
CUMBOJIMYECKOU (hopme;

* OMpeenaTh BUbI KIIACCU(PUKAINHU (€CTECTBEHHYIO H UCKYCCTBEHHYIO);



® OCYLIECTBJIATH NPSAMOE AEAYKTUBHOE JOKA3ATEINBCTBO.
JdemoHcTpanuu

* pasnuaable hopmel Tabmuier [. . MeHneneea.

* MOJIENIM ATOMOB 3JIEMEHTOB 1—3-Tr0 mepuoaoB.

Tema 2. CxopocTh XuMHYecKoOii peakuu. XuMH4yecKkoe paBHoBecHe (4 yaca)

Xumuueckasi peakiusi.

VCIoBUS U MPU3HAKH XUMHYECKUX PEaKIIUii.

CoxpaHeHHe MacChl BEIECTBA IPU XMMHYECKUX PEAKIUIX.

Kiraccupukanms XMMIYECKUX PEAKIHiA 110 pa3IMYHBIM IPH3HAKAM: YHCITY M COCTaBY MCXOAHBIX U ITOJYYEHHBIX BEIIECTB; H3MEHEHUIO CTETICHEH OKMCICHUS
XMMHYECKUX 3JIEMEHTOB; TOTJIOIICHNIO HIIH BBIICICHHIO SHEPTUH.

[TonsiTHE O CKOPOCTH XUMUYECKUX peakiuii. Karanuzatopsr.

3aBUCHMOCTD CKOPOCTH XHMHYECKHX PEaKIHii OT KOHIICHTPAINU PEarnpyroNIuX BEIECTB, TEMIIEPaTyphl, IPUPOIBI PEarupyIOIINX BEIIECTB.

OOpaTtumbie U HEOOpaTUMBbIE PEaKMU. Y CJIOBHSI CMEIICHHE XMMHUYECKOTO PABHOBECHSI.

Pacuérnble 3axaun. 1. OnpeneneHne CKOPOCTH XUMUYECKUX peakiuil. 2. Pacy€Tsl 10 ypaBHEHHUSIM XUMUYECKUX PEAKIUH, HCTIONb3Ys MMOHATUS
«MOJISIPHASI Maccay, «MOJISIPHBIH 00bEM», KTEPMOXUMUYECKUE YPABHEHUS», «TEIJIOBON AP(HEKT peaKkiium».

IIpakTnyeckas padora Ne 2 «3aBUCUMOCTb CKOPOCTH XMMHUYECKHUX PEAKIUM OT YCIOBUI».

IIpenmeTHbIe pe3yJbTATHI 00yUEeHUS

VYyamuiicst JOJKEH ymems:

* JaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIUH 110 YHCTY U COCTaBY MCXOJHBIX BEIIECTB M MPOAYKTOB PEaKIIUU; TEIUIOBOMY 3 (HEeKTy; HAMpaBICHUIO
MIPOTEKAHUs PEAaKINK; U3MEHEHHIO CTETICHEN OKUCIIEHUS DJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJHBIX BEIIECTB; YYaCTHIO KaTalIu3aTropa;

* 00BSACHATH U MPUBOAUTH IPUMEPHI BIUSHUS HEKOTOPBIX (PaKTOPOB (MPUPOa pearupyoIlnuX BEIIeCTB, KOHIICHTPAIUS BEIIECTB, JaBJICHNUE,
TeMIIepaTypa, KaTaau3aTop, IOBEPXHOCTh CONPUKOCHOBEHMS pearnpyollirX BEIIEeCTB) Ha CKOPOCTh XMMHUECKUX PEaKIINi;

* HaOI0/IaTh M OMUCHIBATH YPABHEHUS PEAKIIUI MEXKIY BEIIECTBAMH C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MM POAHOTO) SI3bIKA U SI3bIKA XUMUU;

* MPOBOJUTH OIBITHI, MTOATBEPKIAIONINE 3aBUCUMOCTh CKOPOCTH XUMHUUYECKON PEaKIMK OT PAa3IMYHBIX (PaKTOPOB (IIPUPOJIa PearupyroIrX BeIecTB,
KOHIIGHTpAllUs BEIIECTB, JaBIIEHUE, TEMIIEpaTypa, KaTaau3aTop, HOBEPXHOCTh CONPUKOCHOBEHHSI pEarupyroluX BEUIECTB).

MeTtanpeaMeTHbIe pe3yJbTaThI 00yYeHHs!

VYyamuiics T0JKeH ymens:

* OMpEeNATh 1eb Y4eOHOM NeSTEILHOCTH ¢ TOMOMIBIO YUUTENsI U CAMOCTOSITENILHO, UCKATh CPEJICTBA €€ OCYIIECTBICHUS, paboTasi 1o MIIaHy,
CBEPSITh CBOM JICUCTBHUS C IIEJIbIO U ITPU HEOOXOIMMOCTH UCIIPABIISITh OMIMOKH C IOMOIIbIO YUUTENS M CAMOCTOSATEIBHO; COCTABIISATH aHHOTALIUIO
TEKCTa;

* co37aBaTh MOJIEJNU C BBIJICJIIEHUEM CYLIECTBEHHBIX XapaKTEePUCTUK 00BEKTa U MPECTABIEHUEM UX B IPOCTPAHCTBEHHO-TpadUUeCcKON MIIH 3HAKOBO-
CUMBOIIMYECKOi hopme;

* ONpeenaTh BUIbI KIaCCU(PUKALNU (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

® OCYLIECTBIIATH NIPSAMOE JEAYKTUBHOE JOKA3aTEIbCTBO.

JdemoncTpanuu



® 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakLMU OT MPUPOIbI PEarupyOLINX BEIIECTB.

* 3aBHCUMOCTb CKOPOCTH XMMHUYECKOM PEAKIIUKA OT KOHIEHTPALIMU PEarupyrommX BEIIECTB.

* 3aBHCHUMOCTH CKOPOCTH XMMUUYECKOW PEaKLUU OT TUIOIIAJAN COMMPUKOCHOBEHUS PEArupyIOLIUX BEIIECTB («(KHUIISIIUN CION»).
® 3aBMCHUMOCTb CKOPOCTH XMMHUYECKOUN peaKlM OT TeMIEpaTypbl pearupyromuX BEMIECTB.

* TOMOI'€HHBIM U F€TEPOTrCHHBIN KaTAJIU3bI.

* (hpepMEHTATHBHBIN KaTaIH3.

* UHruOMpOBaHUE

Tema 3. Metaibl (15 yacoB)

[IpocTele BeniecTBa - MeETaIIbIL.

XapaKkTeprucTHKA MTOJIOKESHHS 3JIEMEHTOB- MeTalliioB B IICXDOM.

CrpoeHue aToMOB METAJIJIOB.

Merammueckue KpUCTAUNINYECKUE PEILIETKU.

Meramnueckass XMMUYECKas CBSI3b.

®uU3NYECKHE CBOMCTBA METAJIOB MPOCTHIX BEIIECTB.

Kopposus meranioB. CriocoObl 3alIUTh METAJIIOB OT KOPPO3UH.

JIérkue u Tsokénple MeTayibl. YEpHbIE U LBETHBIE METaJUIbL. J[paroleHHbIe METAUIBL.

Meramnyprus u €€ BUIbL.

CrutaBel U ux knaccuukanyst. Y€pHple METAIUTBL: YYTYHBI U CTaJIH.

LIBeTHBIE MeTAILTBI: OPOH3a, TATYHD, MEIBXUOP, TIOPATIOMUHUHN. XapaKTepUCTHKA CIUIABOB, X 3HAUCHHE.

BoccraHoBUTEIbHBIE CBOKMCTBA METALIIOB.

B3aumoneiicTBrUe ¢ KUCIOPOAOM U IPYTUMHU HEMETAILJIAMU.

XapakTepuCcTHKa O0IINX XUMHUUECKUX CBOHCTB METAJNIOB HA OCHOBAaHHMH MX TIOJIOKEHHS B PsITy HAIIPSDKEHHS B cBeTe npejctaienus oo OBP.

[IpaBuna npuMeHeHHs! STEKTPOXUMUYECKOTO Psiia HAMIPSDKEHUM MPpU ONpeeIeHN BOBMOXHOCTH B3aUMOAECUCTBUS C pACTBOPAMU KUCIIOT U COJIEH.
[llenouHbIe ¥ MENTOYHO-3€METHHBIE METAJUTBI U UX COeTUHEHHS. XUMUs U Tuina. KoHcepBaHTHI MUIIEBBIX MPOIYKTOB (TTOBapeHHas coiib). CIocOOBI OTYy4YeHUs
MeTalIoB. BaxkHeine coenHeHNs KalblUsA Kak CTPOUTEIbHBIE MaTepHalIbl: MEJ, MpaMop, U3BECTHSK, HETallleHasl H3BECTh.

AmomuaUi. AMGbOTEpHOCTh OKCHIa, THAPOKCHIA aTFOMUHHMS.

Kenezo. Oxcuapl, THAPOKCUIBI U COJIHU KeEIe3a.

XHUMUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CPEAbl U €r0 MOCIEACTBHUS.

PacuérHbie 3agaun 1. Berauciienne MaccoBOW IO XUMHYECKOTO dJIeMeHTa 1o (OpMyJie COSAMHEHUS, MacCOBOM JIOJIM BEIIECTBA B PACTBOPE; KOJUIECTBA
BEIIECTBa, 00beMa WJIM Macchl 110 KOJIMYECTBY BEIECTBA, 00bEMa MIIM MacChl PEareHTOB MJIH MPOLYKTOB PEaKkMy, HAXOAALINXCS B U30BITKE U HEJOCTATKE. 2.
PacuéTel 10 ypaBHEHHSIM XUMHUYECKUX PEAKIIHA, UCTIOIb3Ys MOHITHS «MOJISIPHAS Maccay, «MOJISIPHBIA 00bEMY, «TEPMOXUMUYECKUE YPABHEHHS», «TETUIOBOH

3 HeKT peakuum».

[MpakTuyeckas padota Ne 3 «XuMHUUECKUE CBOMCTBA COSAMHEHUH 1IETOUYHO3EMENBHBIX METAILIIOBY.

IIpakTuyeckaa padota Ne 4 «XUMHIESCKUE CBOMCTBA TUAPOKCHIA AITFOMUHUS).

IpakTuyeckas padora Ne 5 «KauecTBeHHBIE peaKkiMy Ha MOHBI Kkenesa Fe?', Fetty.

l'[pezmeTm,le PeE3yabTaThl Oﬁy'le]-ll/lﬂ
VYyamuiicst JOJKEH ymems:



* HCIOJIb30BAThH MPU XAPAKTEPUCTUKE METAIIOB U UX COCTMHEHUN MOHSATHUS: «METAJIIBI», «Psii AKTUBHOCTH METAJIOBY, «IIEJIOYHBIC METAILIbIY,
«ILEJOYHO3EMEIIbHBIE METAJUIbI», UCIIOIb30BATh X MTPU XapaKTEPUCTUKE METAIIOB;

* J1aBaTh XapaKTEPUCTUKY XUMUYECKUX 3JIEMEHTOB-METAJIJIOB (ILEI0YHBIX METAJIJIOB, MATHHUS, KAJIBIIUS, JIFIOMUHUS, KEJI€3a) MO0 UX TOJ0KECHHUIO B
[lepuoanueckoii cucreme xuMuueckux snemeHToB J[. M. MenzaeneeBa (XUMUYECKHH 3HAK, MOPSAKOBBIN HOMEp, IEPH O/, TPYIITA, TOATPYIIIA,
OTHOCHUTEIIbHAsI aTOMHAsI Macca, CTPOSHUE aToMa (3apsil sSApa, 9UCIo MPOTOHOB U HEUTPOHOB B spe, 0OIIEe YUCIIO SJECKTPOHOB, pACTIPEICIICHNE
AJIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSM), IPOCTOE BEIIECTBO, (JOPMYJia, HA3BAHUE U TUII BBICILIEIO OKCHJIa U TUIPOKCUIA);

* Ha3BIBaTh COCIMHECHHSI METAJNIOB M COCTABIIATH UX (POPMYJIBI [10 HA3BAHUIO;

* XapaKTepu30BaTh CTPOCHUE, O0IIHe (HU3NUECKHE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB;

* 00BSCHATH 3aBUCUMOCTH CBOWCTB (WM TIPEICKA3hIBATH CBOMCTBA) XMMHUYECKUX 3JIEMEHTOB-METAILIOB (PaJnyC, METANIMISCKUE CBOMCTBA
3JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOICTBA 3JIEMEHTOB) M 00pa3yeMbIX UMHU COSAMHEHUN (KUCIOTHO-OCHOBHbBIE CBOWCTBA BBICIIUX
OKCHUJIOB ¥ TUJIPOKCHUIOB, OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA) OT MOJI0KeHUs B [lepronueckoit cucteme XuMuyeckux anemenTos /1. .
Menpaeneena;

* ONUCHIBATh O0IIME XUMUYECKHUE CBOMCTBA METAJIJIOB C IIOMOII[BI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJAHOTO) SA3bIKA U SI3bIKA XUMUU,

* COCTaBJISITh MOJIEKYJIIPHBIE YPABHEHUSI PEAKIUH, XapaKTePU3YIOIINX XUMUYECKHUE CBOMCTBA METAJIJIOB U UX COEAMHEHUH, ”* TaK¥Ke 3JIEKTPOHHbIE
YpaBHEHUS MPOIIECCOB OKUCICHHUSI-BOCCTAHOBIICHHS; YPABHEHHS SJICKTPOIUTHUYECKON TMCCOIUAIIMN; MOJICKYJISIPHBIE, TIOJTHBIE M COKPAIlIEHHbIE HOHHBIE
YpaBHEHUS PEAKLUN C yUaCTUEM 3JIEKTPOJIUTOB;

* yCTaHABIWBATb MPUUYNHHO-CIICICTBEHHBIC CBA3U MEXKIY CTPOCHHEM aTOMa, XUMUYECKON CBA3BIO, TUIIOM KPUCTAJUIMUECKOU PEIIeT- KM METAJNIOB U
WX COEAMHEHUHN, NX OOUMMH (PU3NIECKUMH U XUMHUYECKHUMH CBONCTBaMHU;

* ONUCHIBATH XMMUYECKHE CBOMCTBA MIEJIOYHBIX U HIEJIOYHO3EMETbHBIX METAJIUIOB, a TAK)KE aTIOMUHUS U JKelie3a U X COSAMHEHHM C IOMOIIIBIO
€CTECTBEHHOT'O (PyCCKOTO UJTH POJIHOTO) A3bIKA U S3bIKA XUMHUH;

* BBINOJHATH, HAOJIIOATh U OMUCHIBATH XUMHUYECKUN HKCIIEPUMEHT T10 PACIIO3HABAHUIO BAXKHEUIIINX KATHOHOB METAJIOB, THAPOKCH]I- HOHOB;

* oOpammarscs ¢ 1abopaTopHbIM 000pyIOBaHHWEM U HarpeBaTeNbHBIMH MPUOOPAMH B COOTBETCTBUU C MPAaBUIIAMH TEXHUKH O€30MaCHOCTH;

* HaOJI0/1aTh 32 CBOMCTBAMHU METAJUIOB U UX COCUHEHUN U SBJIICHUSIMU, IPOUCXOIAIIMMHU C HUMU;

* SKCHEPUMEHTAIBHO UCCIIEI0BATH CBOMCTBA METAINIOB U UX COEMHEHH, PEIIaTh SKCIEPUMEHTAIbHBIC 3a/1auu 110 TeMe «MeTtauibly;

* ONUCHIBATh XUMUYECKUN IKCIIEPUMEHT C IMTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUU;

* MPOBOAMTH PACUETHI [0 XUMUYECKUM (OpMyJIaM M YPaBHEHUSIM PEAKIUH, MPOTEKAIONINX C Y4aCTHEM METAIIJIOB U UX COSAMHEHUN.
MeTtanpeamMeTHblie pe3yabTaTbl 00y4eHH s

VYyamuiics NOJKEH ymems:

* paboTaTh MO COCTABICHHOMY IUTaHY, UCIIOJIB3YS HapsITy C OCHOBHBIMH M JIOTIOJIHUTEIBHBIE CPEICTBA (CIIPABOYHYIO JTUTEPATYPY, CIOKHBIC TPHOOPHI,
cpeactea UKT);

* C MTOMOIIBIO YUUTENST OTOUPATh ISl pElIeHUsT yueOHBIX 3a/1a4 HEOOXOAUMBIE CITOBAPH, SHIIMKIIONEINHN, CIIPABOYHHUKH, JJICKTPOHHBIE TUCKU;

* COMOCTaBJISITh U OTOMPATh HH(OPMAIINIO, TONYYSHHYIO U3 Pa3IMYHBIX HCTOYHUKOB (CIIOBAPH, SHIIUKIIONETUH, CIIPABOYHUKHU, DIIEKTPOHHBIE TUCKH,
cetb HTEpHET);

* TpeICTaBIATh MHPOPMAIIHIO B BUIE TAOIHUIl, CXEM, OITIOPHOTO KOHCIIEKTa, B TOM YHCIIe ¢ MpuMeHeHnueM cpeacts MKT;

* 0(opMIISITH CBOM MBICTH B YCTHOW Y MMMCbMEHHOU PEYH C YIETOM CBOMX YUEOHBIX U KU3HEHHBIX PEUEBBIX CUTYAIlU, B TOM YHCIIE C TPUMEHEHUEM
cpeactB UKT;

* ONpEeAeNATh, UCXOS U3 YU4EeOHOM 3a/1aun, HEOOXOAMMOCTh HCTIOIB30BaHMUS HAOMIOACHUS UM SKCIIEPUMEHTA;

® COCTaBJISITh PEIEH3UIO HA TEKCT; OCYIECTBISATh JOKA3aTeIbCTBO OT IPOTUBHOTO.



JleMoHCTpanuu
* 00pa3Irpl METOYHBIX U MIET0OYHO3EMENbHBIX METAIIIOB.
* 00pas3IlsI CIJIABOB.
* B3aUMOJICHCTBHUE HATPUS, JIUTUS U KAJIBIIUSI C BOJOM.
* B3aMMOJEWCTBUE HATPHUS U MarHus ¢ KUCIOPOIOM.
* B3aMMOJICICTBHE METAJNIOB C HEMETAJUTAMH.
* nonydyeHue rugpokcuaos xenesa (II) u (III).

Tema 4. Hemerasibl (20 yacoB)

[IpocTrie BemecTBa HEMETAIBL. ATTOTPOIIHS.

Bognopon. Bogoponnsie coeaunenus HemeramioB. Kucnopon. O3on. Bona.

I"anmorensl. I'anoreHOBOOPOIHBIE KACIOTHI U UX CONH.

Cepa. Okcunpl ceprl. CepHasi, CEpHHCTas U CEPOBOJAOPOHAS KHUCIOTHI U UX COJIH.

A3zoT. AMMuak. Conn ammoHnus. OKcHibl a30Ta. A30THast KMCJIOTa U €€ COJIH.

®dochop. Oxcua dpocdopa. OprodochopHas KACIOTa H € COIH.

Yrnepoa. Anmas, rpaduT. YTapHBINA U YTIIEKUACIBIN ra3bl. YTONBHAS KACIOTA U €€ COJIH.

Kpemumnii. Oxcnn kpemuus. Kpemuuenas kucnota. CUIHKATHL.

IIpuMeHeHne HEMETaIIOB U UX COCIMHEHUN.

XHMHUYECKHUE BEIIECTBA KaK CTPOUTENIbHBIC U IOAETIOYHbIE MaTepPHabl: CTEKIIO, IEMEHT, OCTOH.

[Tonoxxenue 3nemenToB HemeTawioB B [ICXOM, 0COOCHHOCTH CTPOCHHMSI UX aTOMOB.

CBoiicTBa MPOCTHIX BEIIECTB — HEMETAJUIOB.

30 Kak Mepa HeMETAUIMYHOCTH, P JIEKTPOOTPULIATEIbHOCTH.

BermecTtBa B TBEpAOM, XKHUIKOM U ra3000pa3HOM COCTOSIHUU.

Tuns! KPUCTAUIMYECKUX PEHIETOK HEMETAUIOB (AaTOMHAsI U MOJIEKYJISIpHAs).

CBoiicTBa MPOCTHIX BEILIECTB — HEMETAJIIOB.

CocraB Bo3yXa.

OTHOCUTENBHOCTD MOHATUH «METaJUl — HEMETaILI.

JIBoiicTBeHHOE MOJ0XKeHue Bogopoa B [ICXOM.

XHUMHUYECKOE 3arpsI3HEHNE OKPY>KaIOIIeH Cpesibl U €ro TOCIEACTBHSL.

[Ipobnembl 6e30MaCHOTO UCTIONB30BaHMS BEIIECTB U XUMHUYECKHX PEAKIMH B TIOBCEHEBHOM )XKU3HU. TOKCHYHBIE, TOPIOYHE, B3PHIBOOIIACHBIE BElIECTBA. bhiToBas
XHUMHYECKasi TPaMOTHOCTb.

Pacuérnbie 3axauu 1. Berancienne MaccoBOd JOJIM XMMHYECKOIO 3J€MEHTa 0 GopMyJie COeTMHEHUS, MAacCOBOM [JOJIM BEIIECTBA B PACTBOPE; KOJIMUECTBA
BEIIEeCTBa, 00beMa WJIM Macchl 10 KOJIMYECTBY BEIIECTBA, 00bEMa WIIM MAacChl PearcHTOB MM MPOLYKTOB PEaKIMK, HAXOAALINXCS B U30BITKE U HEJIOCTAaTKe. 2.
Pacuérel mo ypaBHEHHAM XMMHUYECKUX PEAKIIHA, UCTIONB3YS TOHATHUS «MOJIIPHAS Maccay, «MOJISIPHBIA 00BEMY, «TEPMOXUMUYECKIE YPaBHEHUS, «TEIUIOBOM
3¢ dhexT peakum».

IIpakTHyeckast padora Ne 6 «XUMHUYECKUE CBOMCTBA CEPHOM KUCIIOTHI».

IpakTHyeckass padota Ne 7 «XUMHUYECKHE CBONCTBA aMMHUAKay.

IIpakTHyeckass padota Ne 8 «XuMuyeckue CBONCTBA COJIEH aMMOHUS.

IIpakTyeckass padora Ne 9 «XuMuyeckue cBONCTBA OKCUAOB YIJIEPOIay.

IpeameTHble pe3yabTaThl 00yUeHUS



VYyammiics NOJKEH ymems:

* HCIOJIb30BATH NPU XAPAKTEPUCTHKE METAJVIOB U UX COCIMHEHUN MOHATHUS: «HEMETAIIIBI», «TAIOT€HbD?, «aJUIOTPOIHBIE BUIOM3MEHEHHUSY,
(OKECTKOCTH BOJIbI», KBPEMECHHASI JKECTKOCTH BOJIBI», IIOCTOSIHHAS )KECTKOCTh BOJIBI», «00IIas 5KECTKOCTh BOJIBIY;

* JaBaTh XapaKTEPUCTUKY XUMUYECKHX IEMEHTOB-HEMETAUIOB (BOJIOPOa, FAIOreHOB, KUCIOPOAa, CEPhI, a30Ta, pochopa, yriaepoaa, KpeMHUs) 10
ux nosoxxenuto B [lepuoanueckoit cucreme xumuueckux 3nemeHToB Jl. . MenneneeBa (XUMHUUECKUH 3HAK, MOPSAIKOBBIA HOMED, IEPUOJL, TPYIINA,
MOArPYIIa, OTHOCUTENbHAS aTOMHAsI Macca, CTPOCHUE aToMa (3apsijl Aapa, YUCIO MPOTOHOB U HEHTPOHOB B sJIpe, 00IIee YUCIIO JIEKTPOHOB,
pacripeieieHUe IEKTPOHOB T10 3JIEKTPOHHBIM CJI0SIM), TIPOCTOE BELIECTBO, (hOpMyJia, HA3BaHUE U THII BBICILIETO OKCH/IA ¥ THAPOKCHIA, hopMmysa U
XapakTep JIETy4ero BOJIOPOAHOTO COSTUHEHUS);

* Ha3bIBaTh COCAMHCHHSI HEMETAJIJIOB M COCTABIISATh UX (DOPMYITBI IO HA3BAHHMIO;

* XapaKTepu30BaTh CTPOCHUE, O0IIMe (PU3NUecKre 1 XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB-HEMETAILIOB;

* OOBSICHATH 3aBUCHMOCTH CBOMCTB (MJIM MPEICKA3bIBATh CBOMCTBA) XUMHUECKUX AJIEMEHTOB-HEMETAIUIOB (pajinyc, HEeMETAININYEeCKUE CBOMCTBA
AJIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOICTBA 3JIEMEHTOB) M 00pa3yeMbIX UMHU COSAMHEHU (KUCIOTHO-OCHOBHbBIE CBOWCTBA BBICIIUX
OKCHJIOB ¥ TUJIPOKCHUJIOB, JIETYUYHUX BOJAOPOJHBIX COCTUHEHUN, OKUCIUTEIILHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA) OT MosioXKeHus B [lepuoanueckoit
cucreMe xumuueckux aiemenToB /. Y. Menneneesa;

* ONMCHIBAThH OOIIME XUMUUECKHE CBONCTBA HEMETAJUIOB C IIOMOIIBbIO €CTECTBEHHOT'0 (PYCCKOI0 MIIM POJIHOTO) SA3bIKA U SI3bIKA XUMMU;

® COCTaBIISATh MOJIEKYJISIPHBIC YPABHEHUS PEAKLNN, XapaKTEPU3YIOLIUX XUMUUECKUE CBOMCTBA HEMETAVIOB U UX COCIMHEHU, a TAK)KE AIEKTPOHHbIE
YpaBHEHUS MIPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHHUSI; YPABHEHHUSI DJIEKTPOJIMTUYECKON TUCCOLUALINN;

* MOJIEKYJISIPHBIE, IIOJIHBIE M COKPAILLIEHHBIE HOHHBIE YPABHEHUS PEAKLUN C yUaCTUEM 3JIEKTPOJIUTOB;

* YCTaHABJIMBATh IPUUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIY CTPOEHUEM aTOMa, XUMUYECKOU CBA3bI0, TUIIOM KPUCTAJUIMYECKON PEIIETKH HEMETAJUIOB U
WX COEAMHEHUHN, NX OOUMMH (PU3NIECKIMH U XUMHUYECKHUMH CBONCTBaMHU;

* OMMCHIBaTh XUMHUYECKHE CBOWCTBA BOIOPOa, FAJIOI€HOB, KUCIOPO/a, Cephl, a30Ta, (hocdopa, rpapuTa, anmasza, KpeMHUS U UX COETUHEHUH C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO UM POAHOTO) SI3bIKA U SI3bIKA XUMUHU;

* ONHUCHIBAThH CIIOCOOBI YCTPAHEHUS KECTKOCTH BOBI U BBITIOJIHITH COOTBETCTBYIOIIUNA UM XUMUYECKUM SKCTIEPUMEHT;

* BBHITNIOJHSATH, HAOMIOAATH U ONMUCHIBATh XUMUYECKHUI SKCIIEPUMEHT HO paclio3HABAaHUIO HOHOB BOJIOPOJa U aMMOHHS, cynb(dar-, kapoo- HaT-,
cuiHKar-, pocdart-, XJI0pua-, OpOMHI-, HOIUI-HOHOB;

® SKCIIEPUMEHTAJIBHO UCCIEN0BAaTh CBOMCTBA METAIIJIOB M X COSAMHEHUH, PEIIaTh YKCIIEPUMEHTAIIbHBIE 3a71auu 110 TeMe «HemeTamishy,;

* ONUCHIBATh XUMUYECKUN IKCIIEPUMEHT C TTOMOIIbIO €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUU;

* MPOBOAMTH PACUETHI M0 XUMUYECKUM (POpMyaM M YPaBHEHHSIM PEAKIIUH, MPOTEKAIOIINX C Y4aCTHEM HEMETAIIJIOB U UX COSAMHEHUH.
MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs

VYyamuiicst JOJKEH ymems:

* OpraHU30BBIBATH yueOHOE B3aMMOJEICTBHE B rpymIe (pacnpeaensTh poiu, T0roBapuBaThCs IpYr ¢ APYroM M T. 1.);

* npeaBuaeTh (IPOrHO3UPOBATH) MOCIEACTBUS KOJIEKTUBHBIX PELICHUN;

* [MOHWMATh MPUIMHBI CBOETO HEYCIeXa M HaXOAUTh CIIOCOOBI BBIXO/A U3 ITOW CUTYAIIUH;

* B JIMAJIOTE C YUUTENEM YUYUTHCS BhIpaOAThIBATh KPUTEPUH OLIEHKH U OTPEAEISATh CTETICHb YCIEITHOCTH BBHITIOTHEHUS CBOEH pabOTHI 1 pabOTHI BCEX,
HCXOJ5 U3 UMEIOIINXCSI KPUTEPHUEB, COBEPIIEHCTBOBATh KPUTEPUHU OLICHKH U MOJIb30BAaTHCS MU B XOJI€ OIIEHKU U CAMOOIEHKHU; OTCTANBATh CBOIO
TOYKY 3pEHUS, ApTYMEHTHUPYS €€; MOATBEPKAAaTh apryMEHTHI ()aKTaMU; KPUTUIHO OTHOCHUTHCS K CBOEMY MHEHUIO;

* CIymIaTh APYTUX, MBITATHCSA MPUHUMATD IPYTYIO TOUKY 3pEHUS, OBITh TOTOBBIM U3MEHUThH CBOIO TOUKY 3PEHUS;

* COCTaBIIAAITH pedepart Mo ornpeaesieHHon dpopme;



* OCYIIECTBIISITh KOCBEHHOE pa3eIUTEIILHOE TOKA3aTebCTBO.
JemMoHcTpauuu

* 00pas3Ibl raJIOTeHOB — IPOCTHIX BEIIECTB.

* B3aMMOJICHICTBUE I'aJIOTCHOB C HATPHEM, C ATFOMHHUEM.

* BBITECHEHHE XJIOPOM OpoMa MM H0/1a 3 PacTBOPOB MX COJICH.

* B3aMMOJICHCTBUE CEPBI C METAJIIAMH, BOAOPOJIOM M KHCIIOPOJIOM.

* B3aMMOJICHCTBHE KOHIIEHTPHUPOBAHHOM a30THON KUCIIOTHI C MEJIBIO. .

* 00pa3iubl NPUPOTHBIX COCTUHEHUN XII0pa, cephl, pochopa, yriaepoa, KpeMHHS.

* 00pa31pl BAKHEHIINX JJIs1 HAPOIHOTO XO3HCTBA CyiIb()aToB, HUTPATOB, KapOOHATOB, hochaToB.

* 00pa3libl cTeKIIa, KEPAMUKH, [IEMEHTA.

Tema 5. IIpakTHKYM 1O Heopranndeckoil xumum (5 yacos)

[IpaBuna TexHUKH O€30MACHOCTH.

Habnronenue, onucanue, n3mepeHne, SKCIIEPUMEHT, MOJICITUPOBAHKE, IOHIATHE O XUMUIECKOM aHAJIM3€e M CHHTE3E.

AM}OTEpHOCTh OKCHIA ¥ THAPOKCHA.

DJEKTPOIUTHYECKAs UCCOLUALMS BEIIECTB B BOIHBIX PACTBOPaX. DIEKTPOIUTHI U HEANNEKTPoInThl. VloHbl. KaTHOHBI M aHMOHBI. DJIEKTPONUTHYECKAS TUCCOLMALIH
KHCIOT, IIEJIOYEH U COJICH.

[IpaBuiia paGoThl B MIKOJILHOMU JTabopaTopun. JlabopaTopHas mocyaa u 000py10BaHuUE.

[Ipurorosnenne pactBopoB. [lomyuenue kpucramios coneit. [lomydenne razoo0pa3Heix BemiecTs. [IpoBeeHne XUMUYECKUX PeaKIUi B paCTBOPaxX.
Harpesarensubie npuOopsl. [IpoBeaenne XuMU4ecKux peakLuuil Ipyu HarpeBaHHUH.

Mertopl aHanM3a BeniecTB. KauecTBeHHBIE peakliy Ha Ta3000pa3Hble BEIecTBa U HOHBI B pacTBope. OmpeneneHne xapakrepa cpelbl. IHIUKaTopsl.
[Tomyuenue ra3000pa3HBIX BEIIECTB.

HonHble peakiuy.

OKHUCTUTENHHO-BOCCTAHOBUTEbHBIE peakuui. OKUCIUTENb U BOCCTAHOBUTEIT.

I'enetrnyeckue psiapl MeTaIa M HEMeTallIa.

IIpakTnyeckas padora Ne 10 «Iloxyuenue amporepHOro rTUAPOKCHIA IUHKAY.

IIpakTuyeckaa padota Ne 11 «Permenue 3KCiepuMEHTATBHEBIX 33,124 oArpynma [[e1ouHo3eMenbHBIX METAIITIOBY.
IpakTuyeckaa padota Ne 12 «Permenue 3KCiepUMEHTATBHEBIX 33,124 oArpynmna Kucioponay.

IIpakTyeckass padora Ne 13 «PemieHne skciepuMEHTANBHBIX 3a/1a4 noArpymnna ["amoreHosy.

IpakTuyeckas padora Ne 14 «IIpakTraeckoe mpeBparieHUe BEMIECTBY.

IIpeaMeTHbIE pe3ybTaThl 00y4eHH S

VYyamuiicst JOJKEH ymems:

* oOpammarscs ¢ 1abopaTopHbIM 000pyOBaHHWEM U HarpeBaTeNbHBIMH MPUOOPAMH B COOTBETCTBUU C MPABUIIAMH TEXHUKU O€30MaCHOCTH;
* HaOJII0J1aTh 32 CBOMCTBAMHU METAJIOB M HEMETAJIOB, MX COSAMHEHUHN U SBJICHUSIMH, POUCXOIAITUMHU C HUMU;

* OMHCHIBATH XUMHUUYECKUHN IKCIEPUMEHT C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIJIA POJHOTO) SI3bIKA U SI3bIKA XUMHUU;

* J1eJaTh BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO SKCIIEPUMEHTA.

MeTanpeameTHblie pe3yJabTaTbl 00y4eHHUs



VYyammiics NOJKEH ymems:
* OIpeneNATh, UCXOd U3 yueOHOM 3a1aun, HEOOXOJUMOCTh UCIIOIb30BaHNs HAOIIOAEHUS WU SKCIIEPUMEHTA.

Tema 6. IlepBoHavyanbHbIe NOHATHSA Opranuyeckoii xumnu (14 yacos)

IlepBoHavyanbHBIE CBEACHUS O CTPOCHUH OPraHUYECKUX BEIIECTB.
Uzomepsl, rOMOJIOTH.
VYTraeBogopoasl: METaH, STaH, THIICH.
CrimpTel (METaHO, STAHOI, TIUIEPHH) U KapOOHOBEIE KUCIIOTHI (YKCYCHAs M CTEapUHOBAs ) KaK MPEICTABUTENN KUCIOPOACOAEPIKAIUX OPTaHIIECKUX COSTUHEHHN.
[IpencraBienus o moimMepax Ha MpUMeEpE MOJIUITUIICHA.
Bronornuecku BaxxHbIE BEIIECTBA: KHUPBI, YIICBOABL, OeiIKH. XUMus U muina. KaaopuitHOCTh ®KHUPOB, OENKOB U yrieBooB. KoHcepBaHTHI MHUIIEBHIX MPOLYKTOB
(YKkcycHast KHCIoTa).
[Ipupozanbie HCTOUHUKH yriaeBogoponoB. HedTe 1 mpupoaHsblii ra3 u UX NpUMEHEHHE.
XuMHUecKoe 3arps3HeHUe OKpPY KaloIed cpeibl M ero MocieICTBHSL.
[Ipobnembl Oe30MacCHOrO UCTIOIB30BaHMS BEILECTB U XUMUYECKUX PEaKIMi B TOBCEHEBHOM XKU3HU. TOKCHYHBIE, TOPIOYHE, B3PhIBOOIACHBIE BellecTBa. beiToBas
XMMUY€ECKasi TPAMOTHOCTb.
Pacuérnbie 3amaun : PacyéTsl 10 ypaBHEHUSIM peakliii OpraHN4ecKOl XUMUH HA BBIYUCICHHE MAaCcChl, 00BEMBI, KOJIMYECTBA BEIIECTRA.
IIpeaMeTHbIE pe3ybTAThl 00y4eHHs
Ydamuucs JOJKEH ymems:
* OIpenensiTh H30MEPhl K TOMOJIOTH; 3alIMChIBATh HX CTPYKTYPHBIC ()OPMYIIBI;
* 1aBaTh HAa3BaHUs M3YYCHHBIM BELIECTBAM;
* XapaKTepHU30BaTh XMMUYECKUE CBOWCTBA OPraHUYECKUX COCAMHEHHIA;
* HM3TOTaBIMBATH MOJEIH MOJIEKYJ yIIIEBOIOPOJIOB HA OCHOBE 3HAHHMI XUMUYECKOT'O CTPOSHHS MOJIEKYIT;
* IPUMEHSATH HAaBBIKH PELICHUS paCu€THBIX 3a/1a4, IOJIyUYeHHbIE B Kypce HEOPraHMYeCKOH XUMHUH, TIpH padboTe ¢ GopMysiaMi OpraHUYECKUX COEINHEHNH;
* OIMCHIBATh CBOWCTBA U (PM3HOJIOTMYECKOTO BO3/ACHCTBUS HA OPTaHU3M STHIIOBOTO CITUPTA;
* XapaKTEpHU30BaTh TUIIMYHBIE CBOMCTBA YKCYCHOU KUCIIOTHI.
* 3aNKCHIBATH YPABHEHHS PEAKLUI OpraHU4YeCKUX COSAUHEHNH.
* pemaTth NPOCTEHIINE LIETTOYKH MPEBPAILECHHUH.
* BBIYHCISITH MacChl, 00bEMBI, KOJIMYECTBA BelIecTBa 10 GopMysIaM OPraHMUYECKUX COSTMHEHUI U YpaBHEHHSIM PEaKInii.
MeTtanpeamMeTHblie pe3yabTaTbl 00y4eHH s
Yyamumiics 10JIKeH ymems:
VYvyaiuidcst 10JKEH ymenmsb.
* OMpEeNATh 1eNb Y4eOHOM NeSTEIILHOCTH ¢ TOMOIIBIO YUUTENsI U CAMOCTOSITENILHO, UCKATh CPEJICTBA €€ OCYIIECTBICHUS, paboTasi 1o MIIaHy,
CBEPSATH CBOM JCHCTBUSA C IETBI0 U TPU HEOOXOIMMOCTH UCIIPABIISATH OMIMOKHU C TIOMOIIBIO YIUTEIIS U CAMOCTOSITENIBHO; COCTABIISATh aHHOTAITUIO
TEKCTA;
* C03/1aBaTh MOJIEJH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA U MPEACTABICHHUEM X B MPOCTPAHCTBEHHO-TpadUUeCKON UITH 3HAKOBO-
CUMBOIIMYECKOi hopme;
* OMpeaenaTh BUIbI KilacCU(pUKALNUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);
® OCYILIECTBIJIATH NPAMOE AEAYKTUBHOE JOKA3ATENBCTBO.
JdemoHcTpanuu



* MOJICTTH MOJIEKYJI TOMOJIOTOB ¥ H30MEPOB OPTaHHICCKUX COCTHHECHUI.
Tema 7. O0001IeHNe 3HAHUIT IO XMMHH 32 KYPC OCHOBHOM IIKO0JIBI (6 4acoB)

[lepuoanueckuii 3akoH u Ilepuonnyeckas cuctema xumudeckux snemeHToB Jl. M. MenneneeBa. @u3n4eckuil CMBICH MOPSIIKOBOTO HOMEpa 3JIeMEHTa, HOMEPOB
MepuoAa M TPYIIBL. 3aKOHOMEPHOCTH M3MEHEHHs CBOWMCTB 3JIEMEHTOB M MX COEAMHEHUH B MepHoJax U Ipylmax B CBETE IPEICTaBICHUH O CTPOCHHHM aTOMOB
3JIEMEHTOB.

3HavyeHHe MEPUOJUUECKOTO 3aKOHA. BUIBI XUMUUECKUX CBSA3EH M THUIBI KPUCTAJUIMYECKUX PELICTOK. B3anMocCBs3b cTpoeHus u cBoicTB BenlecTB. Knaccudukanus
XMMUYECKUX PEaKLUi 10 pa3TuuHbIM MPU3HAKaM (YUCIIO U COCTAB pearupyromux 1 00pasylomuxcs BEIecTB; HaInIre

rpaHumbl pasmena das; TerioBod 3(PQeKT; M3MEHEHHE CTEIeHEeH OKWCIICHHWS aTOMOB; WCIOJIL30BaHHWE KaTalM3aTopa; HalpaBjicHHe mpoTekaHus). CKOpocTbh
XMMUYECKUX peakuuil ¥ GpakTopbl, Bausonye Ha Hee. OOpaTUMOCTh XMMUYECKUX PEAKLIMI U CIIOCOOBI CMEILICHHUSI XUMUYECKOI'0 PAaBHOBECHSL.

[IpocTteie u cnoxHble BemecTBa. MeTanisl 1 HeMeTalbl. [ 'eHeThdeckre psapl MeTajula, HeMeTalia U mepexoAHoro Meramwia. OKCUAbI U THAPOKCHB! (OCHOBaHMUS,
KHCJIOTBI, aM(pOTepHbIE TUAPOKCUBI), conu. VX cocTaB, ki1accuduranus 1 o0mye XuMHIECKHE CBOHCTBA B CBETE TEOPUH JIEKTPOIIUTHIECKON TUCCOLUALINY.
Pacuérnbie 3amauu: 1. Beraucienne MaccoBOi T0JIM XMMHAYECKOTO JIEMEHTa o (popMyIie coenHEeH s, MacCOBOM. 2. BrruricieHne 1oy BelecTBa B pacTBope. 3.
Brruncnenne KonuuecTBa BEIECTBa, 00beMa MIIM MacChl IO KOJMYECTBY BellecTBa, 00bEMY MIIH Macce peareHTOB, WK IPOTYKTOB PEaKIIHH.

IIpeaMeTHbIE pe3ybTAThl 00y4eHHs

Ydamuucs JOJKEH ymems:

¢ Ha3bIBaTb: XUMHYCCKUEC 3JICMCHTHI, COCIUHCHUA N3Yy4YCHHBIX KJIaCCOB;

* 0O0BACHATH: GU3NUECKUI CMBICII aTOMHOTO (IIOPSIKOBOT0) HOMEPAa XUMHUYECKOI'0 3JIEMEHTa, HOMEPOB I'PYIIIBI U IEPUOJA, K KOTOPBIM 3JIEMEHT IPUHAIJICKUT B
ITepunonnueckoit cucreme J[.M. MeHnneneesa; 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB B IIPEJeIax MaJIbIX IIEPUOJO0B U [NIABHBIX IIOATPYIIIL; CYILIIHOCTh
peakiuii HOHHOrO OOMeHa;

*  XapaKTepU30BaTh: XUMHUYECKHE AJIEMEHTHI (OT BOJIOPOJa O KAJIbLHs) Ha OCHOBE X nosoxeHus B [lepuoguueckoii cucteme J[.1. Menaeneesa n ocoOeHHOCTEH
CTPOEHUSI X aTOMOB; CBSI3b MEX/y COCTaBOM, CTPOCHHEM U CBOWCTBAMH BEILECTB; XUMHUUECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIraHWYECKUX BEIIECTB;

* ONpeAessITh: COCTAaB BEIIECTB 0 UX (OpMyIIaM, MPUHAIIEKHOCTh BEIECTB K OTPE/ICIIEHHOMY KJIacCy COeAMHEHHM, TUTIBl XHMUUECKUX PEaKIUid, BAICHTHOCTD U
CTEIIeHb OKUCIICHHS 3JIEMEHTA B COEANHEHHSX, TUII XUMHUYECKOM CBSI3U B COEUHEHHSIX, BO3MOXXHOCTD IPOTEKAaHMUsI PEaKUUH HOHHOTO 0OMEHa;

* COCTaBJIATh: (POPMYJIBI HEOPraHUIECKUX COCMHEHUN N3yUEHHBIX KJIACCOB; CXEMbI CTPOEHHUS aTOMOB nepBbix 20 anemenToB [lepuonuueckoii cucremst .M.
MenpeneeBa; ypaBHEHUS XUMUYECKUX PEAKIIHIA;

* BBIYHCIIATH: MACCOBYIO JIOJIO XUMHYECKOTO AJIEMEHTA 110 (POpMYJie COSTUHEHUS; MACCOBYIO JIOJIO BEHIECTBA B PACTBOPE; KOIMYECTBO BEIECTBA, O0BEM HIIH
Maccy 1o KOJIMYECTBY BEILECTBA, 00bEMY HIIM Macce PeareHTOB WM MPOJAYKTOB PEaKLIUH;

® HUCIIOJIB30BaTh HpI/IO6peTeHHBIe 3HaHHA U YMCHUS B HpaKTH‘IeCKOﬁ JACATCIBbHOCTH U HOBCG}Z[HCBHOP'I KHU3HU.

MetanpeamMeTHblie pe3yabTaTbl 00y4eHH s

VYyamuiicst J0JKEH ymems:

* OpraHM30BBIBATH yU€OHOE B3aUMOJICHCTBUE B TPYIIE (pacipenesaTh poJid, JOTOBAPUBATHCS JIPYT C APYTOM U T. 11.);

* npeaBuaeTh (IPOrHO3UPOBATH) MOCIEACTBUS KOJIEKTUBHBIX PELICHUN;

* [MOHWMATh MPUIMHBI CBOETO HEYCIeXa U HaXOAUTh CIIOCOOBI BBIXO/A U3 ITOW CUTYAIINH;

* B JIMAJIOTE C YUUTENEM YYUTHCS BhIpaOAThIBATh KPUTEPUH OLIEHKU U ONPENEIATh CTEIIeHb YCIEITHOCTH BBITIOJHEHUS CBOCH paboThl U pabOTHI BCEX,
HUCXOIs U3 UMEIOLNXCA KPUTEPUEB, COBEPLICHCTBOBATh KPUTEPUU OLIEHKH U MOJIB30BATHCA UMU B XOJI€ OLIEHKH U CAMOOLIEHKH; OTCTauBaTh CBOIO
TOYKY 3pEHUSI, ApTYMEHTHUPYS €€; MOATBEPKAATh apryMEeHThI (JaKTaMu; KPUTUIHO OTHOCHUTHCSA K CBOEMY MHEHUIO;

* CIymaTh APYTUX, MBITATHCSA MPUHUMATD IPYTYIO TOUKY 3pEHUS, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

* CcocCTaBIAThH pedepat mo onpeaeneHHoM hopme;



¢ OCYWICCTBILATh KOCBCHHOC pa3ICINTCIIbHOC JOKA3aTCIbCTBO.

IV. Temarunuyeckoe mJIaHUpPOBAHUE

1) YueOHblii m1aH

Bcero yacoB | Teoperuyeckue | Ilpakruyeckne | KoHtrpoanb

Pasznensnl
Neo
1 OO0masi XapakTepuCTHKA 3J1eMEHTOB. 4 3 1 _
2 CxopocTh XMMHYECKHX peakuuii. XuMnuyeckoe paBHOBecHe 4 3 1 _
3 Mertanbl 15 14 3 _
4 Hemerasibl 20 16 4 _

IIpakTHKYM 10 HEOPraHUYECKOH XUMHHU 5 - 5 -
6 IlepBOoHaYa/IbHbIC IOHATHS OPraHUYECKOH XUMHHU 14 13 - 1
7 O0001meHne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI 6 6 - -

Hroro 68 53 14 1

2) TemaTn4yeckni miiaH
KpacHbIM 11BeTOM BbIIeJICHBI KOHTPOJIb H KOPPEeKIMOHHAs padoTa.
Ne KoanuecTBo yacoB




Bcero reoperndeckue | TPAKTH Kontp
Pa3esbl, TeMbl yPOKOB HACOB p geckne | omb
1 O0mas xapakTepucTHKA 3JIeMEHTOB. 4 3 1 -
1 WHCTpyKTaX 10 TEXHUKE O€30MacHOCTH. XapaKTepUCTHKA XUMHUYECKOTO 1 1
3JIEMEHTa — MeTaJla.
) XapakTepHuCcTUKa XMMHUYECKOI'0 3JIEMEHTA - HEMETAJLJIa 110 TI0JI0KEHUIO B 1 1
[ICXOM.
AmboTepHbIe OKCUIBI U THIPOKCHU/IBI.
3 1 1
IT/PNe 1 «ITomyuenne ampoTepHBIX THAPOKCUIIOB U OKCHUIOBY.
4 [lepuoanueckuii 3akon u [ICXOM. 1 1
2 CkopocTh XHMHYECKOI peakiui. XUMHYeCKOe paBHOBeCHe. 4 3 1 -
5 CKOpOCTh XMMUYECKUX PEAKIUH. 1 1
6 [1/PNe 2 «3aBUCHMOCTb CKOPOCTH XMMHUECKHUX PEAKIIUNA OT pa3iInuHbIX 1 1
(bakTopoB».
7 OO6parumsble U HeoOpaTUMBble peakuu. CMeleHne XMMUYECKOI0 paBHOBECHSI. 1 1
8 Pemenue 3amau 1 1
3 Merannbl 15 12 3 -
9 ITonoxenne aromoB MetaiuioB B [ICXOM. ®dusnueckue CBONCTBA METAIIIOB. 1 1
10 XHUMHUYECKUE CBOMCTBA METAJIIOB. 1 1
11 Koppo3zus metannos. 1 1
12 CmiaBbl. 1 1
13 ITonyuyenue Meramios. Merasuibl B IPUPOLE. 1 1




14 [llenounbie MEeTaTIbI 1 1
15 CoenuHeHns IEI0YHbIX METAJLIOB. 1 1
16 [llenoyno3eMenbHBIC METAJLIbI. 1 1
17 CoenuHEeHH s MIEeI0YHO3EMEIbHBIX METAJIIOB. 1

[TI/PNe 3 «XuMHYECKHE CBOMCTBA COCAMHEHUH IICTIOYHO3EMEIBHBIX

METaJIOBY.
18 AJTIOMUHUHN U €r0 COEIUHEHUS 1 1
19 [1/PNe 4 «Xumu4eckre CBOMCTBAa THAPOKCHA ATFOMUHHUSY. 1
20 XKeneso. I'enernueckue paasl Fe?’, Fe*'. 1 1
21 IT/PNe 5 «KadecTBeHHbIE PEaKLIMU Ha HOHKI kene3a Fe?', Fe''y. 1
22 O6o0meHue 1Mo Teme: «MeTalIbly. 1 1
23 Penrenue 3amau 1 1
4 HemeTtaninbl 20 16
24 IIpocTeie BemecTBa HEMETAUIBL. AJUIOTPOIIUS. 1 1
25 lanoreHsr. 1 1
26 CoenuHEHUS TaJIOTCHOB. 1 1
27 Cepa. 1 1
28 CoenuHeHus cephl. 1 1
29 Cepnas kucnora. 1

[T/PNe 6 «XumHyeckre CBOMCTBA CEPHON KUCIOTBI».

30

A30T 1 ero CBOWCTBA.




31

AMMHax.

[1/PNe 7 «XumMuyeckue CBOMCTBA aMMHAKa).

32 A30THas KUCJIOTA.
33 Conu aMMOHUS.
IT/PNe 8 «Xumuyeckue CBOMCTBA CONEH aMMOHUSIY.
34 OKcugel a30oTa
35 docdop.
36 Coenunenus docdopa.
37 VYrnepon.
38 Oxkcuibl yriaepoja.
39 Kapbonarsr.
IT/PNe 9 «KauecTBeHHbIE peakIIMK Ha pacrio3HaBaHHe KapOOHATOBY.
40 Kpemuuii.
41 CunukartHas IPOMBILUIEHHOCTD.
42 Pemenne 3anau
43 Pemenne 3anau
5 IIpakTUKYM N0 HEOPraHUYECKOH XMMUM
44 IT/P Ne 10 «ITomy4yenue aMm(pOTEpHOTO IHIPOKCUIA IITHKA.
45 IT/P Ne 11 «Permienue skcriepuMeHTAIbHBIX 3314 HOATPpYIa
[lenoyHO3eMeNbHBIX METAIIIIOBY.
46 IT/P Ne 12 «Pemienue skcriepuMeHTAIBHBIX 3a]1a4 noarpynna Kuciaopoaay.




47 IT/P Ne 13 «Pemenue sKcriepuMeHTAIBHBIX 3a/1a4 oArpyma ['amoreHoB.
48 IT/P Ne 14 «ITpakTrueckoe MpeBpalieHue BEIIECTBY.

6 IlepBoHaYa/IbHbIE IOHATHSA OPraHUYECKOM XUMMHU 14 13
49 [Ipeamer oprannveckoit xumuu. CTpoeHHE aTOMa yriaepoa. 1 1
50 AJKaHbI. 1 1
51 AJIKEHBI. 1 1
52 AJIKUHBL. 1 1
53 Couprsl. 1 1
54 AJLIEruaml. 1 1
55 [IpenenbHbIE OAHOOCHOBHBIE KAPOOHOBHIE KUCIOTHI. 1 1
56 Kupsl. 1 1
57 AMHHOKHUCIIOTHI. 1 1
58 benku. 1 1
59 YrneBobl. 1 1
60 ITonumepsr. 1 1
61 O06o01enre 1 cucTeMaTu3alys 3HaHui 1o Teme: «OpraHuyeckast XuMHs. 1 1
62 WToroBslii 3a4et 1

7 O0001eHHe 3HAHNH 110 XUMHH 32 KyPC OCHOBHO# IIKOJIbI. 6 6
63 [ToBropenue. CtpoeHue aTroma 1 1
64 [Tosropenue. 13 u IICXOM. 1 1
65 [ToBTrOpenue. CTpoeHue BellecTBa. 1 1




66 [ToBTOpeHne. XuMHUUECKHE PEAKIUU. 1 1

67 [ToBTopenue. Knaccel xumuueckux coequHeHuii B ceere TO/I. 1 1
68 IToBTOpenue. Kinacchl OpraHM4ecKux BEIIECTB. 1 1
HTOIO 68 53 14 1

Temarudeckoe TUIAHUPOBAHWE O XUMHH COCTABICHO C y4eTOM paboyell mporpaMMbl BOCIHTaHUS. BocmUTaTeNbHBIA MOTEHIMAT JAHHOTO y4eOHOro mpeaMeTa
o0ecrnednBaeT pealn3annio CIeIyoIINX MeJeBhIX MPHOPUTETOB BocuTanus odydatonuxcs O00:

L.

— =10 %0 N o
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BocrnuTeiBaTh TpaMOTHBIX, 00pa30BaHHBIX JIOZACH, MATPHOTOB CBOEH CTpPaHBI, JIIOJIEH C aKTUBHOW TPaKIAHCKOW TO3WIMEH, KOHKYPEHTHO-CIIOCOOHYIO
JUYHOCTh; TPOJOJKATh Pa3BUTHE BapHAaTHBHOTO OOpa3oBaHUs B WIKOJE, BHEAPAS B MPAKTHKY HAIIMOHAJIBHO PErHOHAJBbHBIM KOMMIOHEHT. IlocTpoeHue
00pa3oBaTeIbHON MPAKTUKH C YYETOM PErHOHAIBHBIX, COLMAIbHBIX TECHACHIMH, BOCIIUTAHHE AETell B AyXe YBaKCHHUS K CBOCH IIKOJe, TOPOAy, Kparo,
Poccun, ucropuu Poccun u pogHoro kpasi.

[IpoBoauTH PaboOTy B COOTBETCTBUH C CUCTEMOI MTPOGUIAKTUKN O€3HaA30pPHOCTH U IPABOHAPYIICHUI HECOBEPIIEHHOIETHUX.

ConeiicTBoBaTh (POPMUPOBAHUIO CO3HATEILHOTO OTHOIICHHS YYAIIMXCSI K CBOEGH KHM3HHU, 3JJ0POBBIO, & TAKXKE K KHU3HH M 3I0POBBIO OKPYKAIOIIUX JIIOJEH,
obecnieuenne B MbOY COILI Ne 1 ycrnoBuit pu3n4eckoro, MCUXOIOTHIECKOT0, COMUAIBHOTO U AYXOBHOTO KOM(OPTa, CHOCOOCTBYIOIINX COXPAaHEHHUIO U
YKPEIUIEHUIO 310POBbsl CyOBEKTOB 00pa30BaTEIbHOTO Ipouecca, (HOPMHUPOBAHHIO KOIOTUYECKON KyJIbTYpPbI, X MPOAYKTHBHOM y4eOHO-II03HABATEIbHOM
JeSITeNIbHOCTH, OCHOBAHHON Ha PallMOHAILHON OpraHu3aliy yueOHOro Tpyaa U KyJbType 3A0pOBOr0 00pa3a >KU3HU JTHYHOCTH.

OpI‘aHI/ISOBaTB pa60Ty C CEMbJAMH MIKOJIBHUKOB, UX POAUTCIIAMU WM 3aKOHHBIMHU IMPEACTABUTCIIAMUA, HAIIPABJICHHYIO Ha COBMCCTHOC PCHICHUEC HpO6HeM
JIMYHOCTHOTO Pa3BUTHUS JETEH, CO3/aTh YCIOBHUS Uil Y4acTHs CeMeil yJamuxcsi B BOCIHMTATEILHOM IPOLECCE, Pa3BUTHUS POAUTEILCKUX OOLIECTBEHHBIX
00bEJMHEHUH, TOBBINICHNUS AaKTHBHOCTH POJIUTEIHCKOTO COOOIECTBA; MPUBIEKATh POJUTENBCKYIO OOIIECTBEHHOCTh K YYacCTHIO B CaMOYIpPaBICHUH
IIKOJIOH.

[opnepxuBaTh y4eHHUECKOE CaMOYIpaBICHUE-KaK Ha YPOBHE IIKOJIbI, TaK U Ha YPOBHE KJIACCHBIX COOOILECTB, pa3BUBaTh CaMOYIIPABJICHHUS IIKOJIbHUKOB,
MPENOCTABIATh UM PEANbHYI0 BO3MOXHOCTb y4YacTUsl B YIPaBJICHHH OOpa30BATENbHBIM YUPEXKICHHEM, B NESTEIBHOCTH TBOPUYECKMX M OOLIECTBEHHBIX
00beIMHEHHUI Pa3IMYHON HAPABICHHOCTH.

Opranun3oBatb NpooprueHTANOHHYIO paboTy CO LIKOJIbHUKAMHU.

BoniiekaTh IKOJIBHUKOB B KPY’KKH, CEKLIUH, KITyObl CTYANU 1 WHBIE 0OBEANHEHHMS C LIEIbI0 00ECTIEUCHUS cCaMOpeaIn3aliy JJUIHOCTH.

Peann3oBarh moTeHIMaN KJIACCHOTO PYKOBOJACTBA B BOCIIMTAHUH IITKOJIbHUKOB.

Hcnonb30BaTh B BOCIIUTAHUH JI€TEH BO3MOYXKHOCTH IIKOJILHOTO YPOKa (MHTEPAKTHBHBIC (POPMBI 3aHSITHIA).

. HO}_I,Z[CP)KI/IBaTB ACATCIBbHOCTD (bYHKL[I/IOHI/IpyIOH_[I/IX Ha 0ase IIKOJbI JCTCKHUX 06H_ICCTBCHHLIX O6’BC}.‘LI/IHCHHI7L
. BoBiekars, MIKOILHHUKOB B HUHTEPECHYIO W IIOJIC3HYIO I HHUX JACATCIIBHOCTH, KOTOpas NpPE€AOCTaBUT MM BO3MOXHOCTHL CaMOp€aiu30BaThbCAa B Heﬁ,

HpI/IO6peCTI/I CONHUaJIbHO 3HAYMMbIC 3HAaHHA, Pa3BUTH B ce0e Ba)KHbIC JJI1 CBOCTO JIMYHOCTHOT'O pa3dBUTHA COUMAIBHO 3HAYMMBIC OTHOIICHUS, ITOJIYYaTh OIIBIT
y4acCTusd B COLIMAJIBHO 3HAYUMBIX ACJIaX.




3)IIpakTHyecKkasi 4aCTh MPOrpaMMbl (KOHTPOJIb)

2
Ne Bua konTposs, Tema 1 yeTBepTH 3 yeTBepPTH 4 yeTBEpTH roj
yeTBepTh
IpakTnyeckas padora Nel. «Ilonyyenue
. aM(OTEPHBIX THAPOKCUIOB U OKCHUIOBY. 4
IIpakTuyeckas padora Ne2. «3aBUCUMOCTb CKOPOCTHU +
2. XUMHYECKHUX PEAKIUi OT Pa3InYHBIX (aKTOPOBY.
3. IIpakTuyeckas padora Ne3. «XumMudeckue CBOMCTBA 4
COCIMHEHUH 111€JI0YHO3EMENIbHBIX METAJIIOBY.
IIpakTuyeckas padora Ned. «Xumuueckue CBONCTBA +
4. TUAPOKCUIA ATIOMHHUS.
IIpakTuyeckas padora NeS. «KayecTBeHHbIE
5 peakIuy Ha MOHBI kene3a Fe?', Fe*™y. +
IIpakTnyeckas padora Ne6. « XumMuueckue CBONCTBA +
6. CEpHOI KUCIIOTBIY.
7 IIpakTnueckas padora Ne7. «Xumuueckue cBOHCTBa +
' aMMHaKay.
] IIpakTnyeckas padora Ne 8. «Xumuueckue +
) CBOMCTBA COJIE aMMOHHSI.
9 IIpakTuyeckas padora Ne 9. «KayecTBeHHBIE +
' peakIMM Ha pacro3HaBaHHe KapOOHATOBY.
10 IIpakTnueckas padora Ne 10. «Ilonyuenue +

aM(QOTEpHOro IMJIPOKCUAA IITHKAY.




IIpakTuyeckas padora Ne 11. «Pemenue N
11. JKCIIEPUMEHTANIBHBIX 3a7a4 IOATrpyIIa
[1{es104HO3eMENIbHBIX METAJIIOBY.
12 IIpakTuyeckas padora Ne 12. «Pemenue +
' 9KCIIEPUMEHTAIIBHBIX 3a1a4 noarpynna Kucinopoaa».
13 IIpakTnueckas padora Ne 13. «Pemenue +
' SKCIEPUMEHTANIBHBIX 337a4 NOArpynna I'asoreHoB».
14 IMpakTuyeckas padora Ne 14. «lIpakTuueckoe +
' IIPEBPALLICHUE BEILIECTBY.
Hroro 3 4 7 - 14
Ilepeuens KUMoB
No Bun koHTpoOIIs, TEMa Hcrounuk

1 HToroBolii 3a4er.

VY4ebHoe mocobue uis MKOILHUKOB U abutypuentos H.E.
Kyssmenko, B.B. Epémun COopHUK 32124 ¥ yIpaKHEHHH T10
xumuu 8-11 kmaccer «9x3amen», M., 2016, ctp. 84

MeToauuyecKkui HHCprMeHTapHﬁ OLHCHKH JOCTUKCHUSA MPEAMETHBIX PE3YyJAbTATOB Oﬁy‘lalOIlll/IXCﬂ

Orenka 3a 3aueT (KOHTPOJILHOM paOOThI) BEICTABIsETCS B (hopme 3aueT/He3adeT. 3a4eT CTaBUTCS Mpu BeimosHeHHH 70% 3amanuii. OrneHka 3a

MpaKTU4eCKHe paboThl BBICTABIsIETCS B popMe 3aueT/He3aueT. 3a4eT CTaBUTCS NMpH BhIMoIHeHUN 70% 3amaHuii.

YyeOHo-MeTOAUYECKOE 00ecneueHue

1. Bacunwes B.I1., Mopo3zosa P.I1., Kouepruna JI. A. [IpakTukym 1o ananutudeckoi Xumun: YuyebHoe nocodue ass By30B. — M.: Xumus, 2000

2. Kumun 1. M. O6mas xumust. [Ipaktukym L-mukpo. PykoBonctBo nis cryaenroB. — M.: MITIY, 2006




3. Ucnonb3oBanue nu¢poBbIx JabopaTopuii mpu o0yuyeHnn xuMuu B cpenneit mkone/ becnianos I1. U. Jlopodee M.B., XKunun JI.M., Sumuna A.U.,
OpxexoBckuii [1.A. — M.: BUHOM. JlabopaTtopus 3nanuii, 2014

4. Kpucramnsl. Kpucramnoruaparer: Metoanueckue ykazanus K sadopatopasiM padoram. Mudraxosa H. 111, ITerposa T. H., Paxmarymnmuna 1. ©. —
Kazans: Kazan. roc. Texnosu. yu-t., 2006

5. Jleencon M.A. 100 BOrpocoB 1 OTBETOB 10 XUMHH: MaTepuabl 1J1s IKOJIBHBIX pedepaToB, (HaKyIbTaTUBHBIX 3aHITHI U CEMUHAPOB: Y4eOHOE
nocobue. — M.: «M3natensctBo ACT»: «M3natensctBO AcTpenby, 2002

6. Jleercon U. A. Xumnueckue peakiuu: TermnoBoit agdekt, paBHOBecue, ckopoctb. — M.: OO0 «U3natenbetBo Actpens, 2002

7. Heoprannueckast xumusi: B 3 1./ Ilox pen. FO. [I. Tperbsakora. T. 1: ®u3nko-XxuMHUECKHE OCHOBBI HEOPTaHUIECKON XUMHH: Y YeOHUK JIJIst
CTY/IeHTOB BbIcIINX y4eOHbIX 3aBeeHuit/M. E. Tamm, FO. JI. TperpsikoB. — M.: U3natensckuii neHTp «Axagemus», 2004

8. CtpenpuukoBa JI. H. 13 dero Bcé caenano? Pacckassl o BemectBe. — M.: Sy3a-mipecc. 2011
9. Dunmktoneus s aetei. T. 17. Xumus / I'nas.pen.B. A. Bonoaun, Ben. Hayd. pen. U. Jleeacon. — M.: ABanTa +, 2003
10. Optumo JI. Boaa: kHura o caMmoM Ba>KHOM BelllecTBe B mupe: mep. ¢ ¢pun. —M.: Kommacl'un, 2019

11. Caiit MI'Y. [Iporpamma Kypca XUMHUH 1715 ydamuxcs 8—9 kinaccoB o01ieo0pa3oBareabHoOM MKoIbL. http://www.chem.msu.su/rus/books/2001-
2010/eremin-chemprog



4) YueOHass nporpaMmma

KounyecTBO yacoB B Hexesro: 2 4yaca (3a rojg 68 yacos)

Pa3zpnen, Tembl Bcero [Inanupyemslie pe3ysbTaThl
4acoB

ypo IIpeameTHsbIE MeranpeameTHsie JInynoctHbIE

Ka

1 Oo0masn
XapaKTepUCTUKA 4
3JIEMEHTOB.
XapakTepucTuka Hcnonb30BaTh XUMUYECKYIO Pezynamuenule: CTaBIT DOopMUPYIOT OTBETCTBEHHOE
XUMHUYECKOTO TEPMUHOJIOTHIO: aTOMBI U yueOHbIe 3a7jauydl Ha OCHOBE OTHOILIEHHE K O0YYEHHIO.
DJIEMEHTa — MOJIEKYJIBI; COOTHECEHHSI TOr0, YTO YKE U3BECTHO U
MeTajuia. . YCBOECHO YYalllUMCsl, U TOTO, YTO elé

XUMHYECKHUM DJIEMEHT; HEH3BECTHO
BBoanblii
| | macrpyxrax TB. | SI3BIK XHMHH, Io3nasamensnble: cCaMOCTOSATEHLHO

3HaKN XUMHYCCKHX DJICMCHTOB.

XapaKTepI/BOBaTB XHUMHUYCCKUEC
OJICMCHTEI - MCTAJJIbI, IPUMCHIA
IJIaH XUMHUYCCKOIro 9JICMCHTA.
CocCTaBiATh T€HETUYECKUE PAAbI
MCTAJIJIOB.

BBIICTISIIOT U DOPMYIUPYIOT
MM03HABATENbHYIO 1ENb

Kommynuxamuensie: opmMyanpyroT
COOCTBEHHOE MHEHHE U MO3UIIHIO,
3a/1al0T BOIPOCHI, OTIEPUPYIOT
MOHATHBIMU JIJISl TTAPTHEPA TEPMUHAMU




OnuceBaTh HN3YUCHHEBIC 00BEKTHI
KaK CUCTCMbI, IPUMCHSA JIOTUKY
CHCTCMHOI'O aHaJIM3a.

XapakTepucruka
XUMHYECKOTO
JJIEMEHTA -
HeMeTaJlIa 1o
IIOJIOXKEHUIO B

Hcnonb30BaTh XUMUYECKYIO
TEPMHUHOJIOTHIO: aTOMBI U
MOJIEKYJIBI;

XUMHUYCCKUM 3JIEMEHT;

Pezynamuenule: CTaBsIT

yueOHbIe 3a7]aud Ha OCHOBE
COOTHECEHHUSI TOT0, YTO YK€ U3BECTHO U
YCBOGHO YYalllUMCs, U TOTO, 4TO eIé
HEU3BECTHO

[IposBustor
JO0OPO’KENATENbHOCTb,
OT3BIBUMBOCTb, KaK
IIOHMMAHHE YyBCTB APYTUX
JIIOJIEH U CONEPEKUBAHUE UM.

I[ICXBM. .
SI3BIK XUMUH, Ho3nasamensuple: caMOCTOSTEIHLHO
BBIIEISIOT M (POPMYJIUPYIOT
3HAKKM XUMUYECKUX DJIEMEHTOB. % (bopmymmpy
TI03HABATENBHYIO 1IEb
XapakTepu30BaTh XMMUYECKUE
Kommynuxkamuensie: popMynipyror
JIEMEHTBI HEMETAILIBL, IPHMEHSS
COOCTBEHHOE MHEHHUE U MO3UIIUIO,
IJTaH XMMUYECKOTO 3JIEMEHTA.
3aJ1a10T BOIPOCHI, ONIEPUPYIOT
CoCTaBIATh TEHETUYECKUE PSIIbI
TIOHATHBIMH JIJIs TAPTHEPA TEPMUHAMH
HEMETAJIJIOB.
OnuceiBaTh U3yYeHHBIE OOBEKTHI
KaK CUCTEMBI, IPUMEHSIS JIOTUKY
CHCTEMHOTO aHAJIN3a
AmdorepHbie Hcnonb30BaTh XUMHYECKYIO Pezynamuensie: [IposBasIOT
OKCHJIBI B TEPMUHOJIOTHUIO: aM(pOTEPHBIE NPHUHUMAIOT M COXPAHSIOT YIEOHYIO JOOPOKENATENBHOCTE,
TUJIPOKCH/IBL. OKCHJIbI ¥ THIAPOKCHIBL; 3a/1a4y, YUMTHIBAIOT BbIJIEICHHBIE OT3BIBUMBOCTb, KaK
TIEPEXOHBIE DIIEMEHTHI WU YYHUTEIEM OPUEHTHUPHI ICHCTBUS B TIOHMMAHKE 9yBCTB JIPYTUX
II/PNe 1 TIEPEXOIHBIE METAILIBL. HOBOM y4eOHOM MaTepHalie B OJEN ¥ COTIEPEKUBAHUE UM.
«Ilonyuenne XapakTepu3oBath XUMHUYECKUE COTPYHUYECTBE C YUUTEIIEM
amdoTepHbIX cBolicTBa aM(pOTepHBIX OKCHIOB U | ITo3nasamenvuvie: QPopMupyioT 103HaBaTENbHbIH
TH/IPOKCHAOB 1 TUIPOKCHIOB; HCTIONB30BATh IPU | CTABAT M (POPMYJIUPYIOT POOIEMY MHTEPCC K IPEAMETY,
OKCHZIOBY. XapaKTEPUCTHKE BEIIECTB MIOHATHE | YPOKA, CAMOCTOSTENBHO CO3/IA0T YBCPCHHOCTL B BOSMOKHOCTH
Hucrpykrax Th «aM(OTEPHOCTBY, IPOBOAUTH IIO3HAHUS IPUPOLIBI,

OTIBITHI, TIOJITBEPKIAIOIIIHE
XAMHYECKHE CBOMCTBA
aM(pOTEpPHBIX OKCHIOB U
THIPOKCHJIOB.

[Tonnmarh 3aBUCUMOCTD
XUMHUYECKHX CBOMCTB OKCHJIOB H
TUAPOKCHUIOB IIEMEHTOB
no6ouynbIx moarpymnm [1C XOM ot

AJITOPUTM ACATCIIBHOCTU ITPU PCHICHUA
poOIeMbI

Kommynukamuenuie:

MIPOSIBIIIIOT aKTUBHOCTH BO
BSaHMOHeﬁCTBHH JJId pCIICHUA
MO3HABATENbHBIX U
KOMMYHHKAaTHUBHBIX 3a21aq(3a)1aIOT
BOMPOCHI, (HOPMYIHUPYIOT CBOU
3aTpyAHEHUS, IPEIararoT MOMOIIb B

CaMOCTOSITENILHOCTD B
MPUOOPETEHNH 3HAHUH O
XUMHUYECKHX SBICHUSIX.

OBnazieBarOT HaBBIKK IS
MPaKTUYECKON JeSATEIbHOCTH.




CTEIICHEW OKUCIICHHSI HX aTOMOB.
Oco3HaBaTh 3HaYEHUE
TEOPETUYECKUX 3HAHUU IS
IIPAKTUYECKOU JeATEIbHOCTH
4EJI0BEKA.

COTPYAHUYECTBE)

[Tepuoanueckuit ITonumars cyts Ilepuonuyeckoro | Pecynamuensvie: OrnpeaesnstoT CBOIO TUYHYIO
3akoH U [ICXOM. 3akoHna J/[.11. Menneneena. . MO3UIUIO, a/ICKBAaTHYIO
Hcnonb3oBats [leproauueckyro [ITaHUPYIOT CBOM ACHCTBHA B _ | mddepennuposanmyo
CHCTEMY XUMUYECKHUX djleMeHToR | COOTBETCTBUH C MOCTABICHHOM 3alIA9CH | ¢aMo0eHKY CBOMX YCIIEXOB B
JI. 1. MenneneeBa, KaK 1 yCIIOBUAMM €€ pean3annn yueoe.
rpagurieckoe 0T06pa}Kf une I13. Ilo3nasamenvhoie: CTaBsAT
[Tonumate pu3nyecKuii CMBICT
HOMEpa 3JIEMCHTA, HOMEpa U GOPMYITUPYIOT LENH U TPOOIIEMBI
1IEpNo/ia 1 HOMEpPa IpyIIIbL, YPOKa; OCO3HAHHO U ITPOU3BOJILHO
3aKOHOMCPHOCTE M3SMCHCHHA CTPOSIT B YCTHOU U MUCBbMEHHOU (hopme
CBOMCTB 3JIEMEHTOB B IIEPHOJIaX U
rpyImmax. Kommynuxamuenuwie:
OnuceiBaTh U XapakTEPU30BaAThH .
Tabmaunyio hopmy TICXD JLU. BJI2/ICHHE MOHOJIOTHYECKOH 1
MeHneneesa; 1enath TUAIOTHYECKON popMamMul peun
YMO3aKIIFOUEHHS O XapakTepe
W3MEHEHUS CBOMCTB XUMUYECKHIX
AJIEMEHTOB C YBEITMYEHUEM
3apsAJI0B aTOMHBIX sIJIEP.
[TpuMeHsTh 3HaHUS O
3aKOHOMEPHOCTAX NEPHOIUIECKON
CHUCTEMbI XUMHYECKUX JIEMEHTOB
J1s1 OOBSICHEHUSI M TIPEIBUICHUS
CBOMCTB KOHKPETHBIX BEIIECTB.
Boisisuts 3nauenue 113 u [ICXOM.
Ckopocthb
XHMHYECKOH
peakumu.
XumMuueckoe
paBHOBecHe.
CxopocTb 3HaTh XUMHYECKYIO Pezynamuenoie: [IposBAAIOT yCTOMYMBBIN




XUMHYECKHX TEPMHHOJIOTHIO: XUMHUYECKHE CaMOCTOSTENLHO O0HAPYKUBAIOT 1 y4eOHO — MO3HABATEIbHbIN
peaxuil. peaxkuu; CKOPOCTh XUMUYECKON (bopmyIHpyIOT IpOOIEMY. MHTEpEC K HOBBIM O0IIUM
peaKIuu. croco0am pereHns 3aad.
YMeTh K1accupuIupoBaTh ITosnasamenshvie:
XUMHUYECKHE PEAKIMH [0 PA3HBIM
BBISBJIAIOT IPUYKHBI M CJIEICTBHSA
IPHU3HAKAM. iy
SIBIICHUI; CTPOAT JIOTHYECKHE
HasbiBaTh (pakTOpbI, BIUSIONIHE HA
9 PACCYK/IEHUs], YCTAHABIMBAIOT
CKOPOCTh XMMHYECKON PEAKIMH U
IIPUYHHHO — CJIE/ICTBEHHBIE CBA3M
OOBSICHATD UX BIIUSHUE HA
Ha3bIBaTh (PAKTOPBI, BIUSIOIIHME HA
CMEIICHUE XUMHYECKOT0 YUUTBIBAKOT Pa3HbIE MHEHHS U
paBHOBecHs. CTPEMSITCS K KOOPAMHAIMH Pa3InYHbIX
[Iporno3upoBars pe3ynbTaThbl MO3MIMH B COTPYHUYCCTBE,
BOS,Z[GI;'ICTBI/IH pasInYHbBIX (baKTOpOB Q)OpMYJIPIpy}OT CO6CTB6HHOC MHCHUC U
Ha U3MCHCHHUE CKOPOCTHU MO3HUIHIO
XUMHYECKOU PEaKIhu.
[1/PNe 2 Hcnonb3oBars npu Pezynamuenvie: YcBauBaror npasuia
«3aBUCUMOCTh XapaKTEPUCTHKE MPEBPALIEHU VHIMBUIYaIbHOTO U
CKOPOCTH BEIIECTB MOHATHS: "KaTanus" YUUTBIBAIOT MPABUJIO B IITAHUPOBAHUHN | GesonacHoro nmoseaenus B UC,
XUMHYECKUX (rOMOT€HHBIH, TeTEPOreHHBIH, U KOHTpOIIe CTocoba pemiens, YIPOKAFOIINX JKU3HU U
peakiuii ot ¢epmenTatuBHbIi), "pepmentpr”, | OCYHCCTBIIOT MOMATOBLIN KOHTPOIL | 3510p0Bb10 MHOIEI.
PasIMYHBIX «KaTaJn3aTop, «AHTUOUTOPY, ITosnasamenonsie: 5
(akTopoB. «AHTHOKCHJIAHTBIY. ) PopMHPYIOT [103HABATENILHBIH
MHTEPEC K TPEAMET
Hncrpykrax Th IIpoBOHTH HECIIOKHBIC CaMOCTOATENIBHO CO3JAI0T aJITOPUTM P PEAMETY,

XUMHYECKUE OTIBITHI U
HaOJIFOEHUS 3a U3MEHEHUIMU
CBOWCTB BEIIECTB B Ipoliecce
MIpEeBpaIICHH, COOTIOIaTh
npasuna Th.

['pamoTHO OGpamaThes ¢
BEIIIECTBAMH B MTOBCETHEBHOM
KHU3HU.

ACATCIIbBHOCTH ITPHU PCIICHUU np06neM

Pa3IUYHOrO XapaKTepa
Kommynukamuenuie:

JIOTOBapUBAIOTCA O COBMECTHOM
NESTENIbHOCTH, IPUXOAST K 001IeMy
PEIICHNIO, B TOM YHUCJIC U
CTOJIKHOBEHUIO UHTEPECOB

YBEPEHHOCTh B BO3MOYKHOCTH
MO3HAHUSI IPUPO/IBI,
CaMOCTOSITEJIbHOCTD B
MPUOOPETEHNH 3HAHUH O
XUMUYECKUX SIBJICHUSX.

OBnaneBarOT HaBbIKU JJIS
MIPAKTUYECKON JIEATEITbHOCTH.

O6parumbie u
HeoOpaTHUMBbIe

Hcnons30BaTh MOHATHA
o0paTuMble 1 HEOOpaTUMbIE

Peeyfmmu(mble:

BricTpanBaroT cobcTBEeHHOE
LIEJIOCTHOE MHUPOBO33PEHUE: O




peaKIuu.
CwMmelienue
XUMHYECKOTO
paBHOBECHSI.

XUMHYCCKUEC pCAKIIUH.

IIporuo3upoBath pe3ynbTaThl
BO3CUCTBUS Pa3INUHBIX (PaKTOPOB
Ha CMEUIEHUE XUMHYECKOTO
paBHOBECHSI

IUIAaHUPYIOT CBOU JECHUCTBUSA B
COOTBETCTBHH C IIOCTABJICHHOU 3agadeu
Y YCJIIOBUSIMM €€ pean3aluu

Ilo3nasamenvHble: CTaBAT

1 GOPMYTUPYIOT LN U TPOOIIEMBI
YPOKa; OCO3HaHHO U IIPOU3BOJIBHO
CTPOAT B YCTHOM M MUCbMEHHOH opme

Kommynukamueubte:

BJIAQJIEHUE MOHOJIOTUYECKOU 1
JUAJIOTHYECKON (hopMaMu peun

CO3HAIOT MOTPEOHOCTh U
TOTOBHOCTH K
camMo00pa30BaHHIO

Pewenue 3a0au

[IpuMeHsATh OTy4YEeHHBIE 3HAHUS U
chopMupoBaHHBIC YMEHUS IS
pelieHus yueOHbIX 3a7a4

Pezynamugnusie: OCylIECTBIISIOT
MOIIArOBBbI ¥ UTOTOBBIM KOHTPOJIb MO
pe3ynbTaTy

Ilo3nasamenvuole:

CTPOSIT PEYEBOE BBHICKA3bIBAHUE B
YCTHOM M MUCbMEHHOU popme

Kommynuxamuenwvie: yauTbIBalOT
pa3HbIE MHEHHS M CTPEMATCS K
KOOPAMHALIMK PA3JINYHBIX [TO3ULIUN B
COTPY/AHUYECTB

Bripaxkarot ajiekBaTHOE
MOHMMAaHWE IPUYUH yCIieXa U
Heycrexa yueOHoH
JESTCIILHOCTH.

MertaJjlibl 15

[Tosnoxenune 1 ['paMOTHO MPOBOUTH AHAIU3 Pezynamuensle: OnpeensioT CBOK JIMYHYIO
aTOMOB METAJUIOB B CBOE# pabOTBI, BBINOJIHATEH MO3HIMIO, aJIEKBATHYIO
T[ICXBM. KOPPEKIHIO. XapaKTepru30BaTh HUPUHUMAIOT 1 COXpaHAIOT yqve6Hy10 G epeHIUPOBAHHYIO
dusnyeckue METAJIJIBI 0 UX MOJIOKEHHIO B 3ajaty, IIAaHNPYIOT CBOM ICUCTBUA B | camoomeHKy CBOMX YCIIEXOB B
cBOJiCTRA TICXD JI.W.Menzeneesa, COOTBETCTBUH C IIOCTABIICHHOI 3a1a4eH | yyege,
METaJIOB. nuaroHanb B-Si-As-Te-At. 1 yCJIOBHAMM €€ pealn3aluu

[ToHnMaTe OTHOCUTEBHOE
NelNeHrue XUMUYECKUX DJIEMEHTOB

Ilo3nasamenvuole:

HCTIOJIB3YIOT 3HAKOBO —




Ha METaJIJIbl 1 HEMETAJIJIBI.

OnuceIBaTh CTpOCHUE PU3HUECCKUE
CBOICTBa METAJIOB, OOBICHATh
3aBUCHMOCTb CBOMCTB METAJIIOB OT
nx noaoxenus [ICXD
J.M.Menpenecena.

Hcnonb30BaTh XUMUYECKYIO
TEPMHHOJIOTHIO: TIIIACTUYHOCTb,
AJIEKTPOIPOBOIHOCTD U
TEIIONPOBOJHOCTb,
METaJUTMYeCKHUi 0JIecK, TBEPIOCTh
METAJIJIOB, INIOTHOCTh METAJIJIOB,
JIETKUE U TOHKENbIC METaJIbI,
YEPHBIE U [[BETHBIE, IPArOllCHHbIE
METaJlIbI.

IIporuo3upoBarh CBOKCTBA
HEU3YYEHHBIX IEMEHTOB U UX
COEIMHEHUI Ha OCHOBE 3HAHMM O
NEPHOANYECKOM 3aKOHE.

CUMBOJIMYECKHEC CPEACTBA
Kommyuukamuenble:

apryMEHTUPYIOT CBOIO MO3UIUIO U
KOOPAMHUPYIOT €€ C O3ULIUU
HapTHEPOB B COTPYIHUYECTBE

10

XUMHYECKHUE
CBOMCTBA
METAJUIOB.

OnuceiBaTh CBOMCTBA BEIECTB Ha
OCHOBE HaOJIIOIEHUH 3a UX
MpEBpAIICHUSIMH,
JIEMOHCTPUPYEMBIMHU YUUTETIEM,
HUCCIIEN0BaTh CBOMCTBA BEIIECTB B
XO/JI€ BBIMIOJIHEHUS JTa00paTOPHOTO
OIIBITA, JIeJIaTh BBIBOJLI O
3aKOHOMEPHOCTSIX CBOMCTB
METaJUIOB B MEpUOAaX U Tpymmax.
[Iporuo3upoBaTh XMUMUYECKUE
CBOMCTBa METAJIJIOB M UX
COCIMHEHUM Ha OCHOBE 3HAHUU O
MEPUOIMYECKOM 3aKOHE.
Hcnonb30BaTh XUMHUYECKYIO
TEPMHUHOJIOTHIO:
BOCCTAaHOBHUTEIILHEIE CBOMCTBA
METaJUIOB, AJEKTPOXUMHUYECKUI

Pezyfmmueuble:

MOCTAaHOBKA y4eOHOM 3a/1auu Ha
OCHOBE COOTHECEHHSI TOT0, UTO
W3BECTHO M YCBOCHO , M TOTO, YTO €IIe
HEHU3BECTHO

Ilo3nasamenvuole:

BBIJIBUKCHUC THIIOTE3, UX
OGOCHOBaHI/IC, JA0Ka3aTCJIbCTBO

Kommynukamueuble:

YYaCTBYIOT B KOJIJIEKTUBHOM
00CyXIeHUHU TIPOOJIEM, TPOSBIISIOT
AKTUBHOCTH BO B3aMMOJICHCTBHUH ISt
peleHusi KOMMYHUKATUBHBIX U

DopMHUPYIOT yMEHUSA
UCIIONIb30BaTh 3HAHUS B OBITY.
[TocTeneHHoO BBICTpanBaroT
cOOCTBEHHOE

LIEJIOCTHOE MUPOBO33pEHUE: O
CO3HaBaTh MOTPEOHOCTD U
TOTOBHOCTH K
camMo00pazoBaHuIO, B TOM
YHUCJIe U B paMKax
CaMOCTOATEIIbHON
JeSTeTbHOCTH BHE IITKOJIBI;

OLCHUBATH )KU3HCHHBIC
CUTYaIlUU C TOYKHU 3PCHHUS
Oe3omacHOTO 00pasa KU3HU U
COXPAaHEHHUS 3/I0POBBSI;




PAIl HAMPSHKEHUM.

IIpumeHsaTH paBUIIa
IIEKTPOXUMHUYECKOTO psiaa
HaIPsKEHUN IIPU OIIPEACIICHUN
BO3MO>KHOCTH B3aUMOJICHCTBUS
METaJUIOB C PACTBOPAMM KUCIIOT U
COJIEH; 3HATh IONIPABKH K
IIpaBUjIaM IPUMEHEHUS
IIEKTPOXUMHUYECKOTO psiaa
HaIPSKCHUN.

CocTaBiATh XUMHYECKHE
YpaBHEHUs, XapaKTEPU3YIOLIIE
B3aMMOJEICTBUE METAJIOB C
KHMCJIOPOJIOM U IPYTUMH
HEMETAJUIAMH.

IIO3HABaTCJIbHBIX 3aJJa4

OLICHUBATh FKOJIOTUYECKUN
PHCK B3aUMOOTHOILIEHUI
YeJI0BEKa U IPHUPOIBI.

11 | Koppozus Hcnonb3oBars npu Pezynamuenvie: [IposABIAOT yCTOWYUBBIN
METAaJJIOB. XapaKTePUCTHKE METaJNIOB U HX yueOHO — MO3HaBaTEIbHBIN
COeMHEHMH IOHATHS «Koppo3us | CAMOCTOATENLHO OOHAPYKHUBAIOT U MHTEPEC K HOBBIM OOIIMM
METAJLIOBY, «XMMUYECKas (hopmynupyrOT IpobIEMY. crocobaM peleHus 3aaad.
KOPPO3HSD), ONEKTPOXHMHMHUECKAS | yy 0 o o
KOPPO3Us», HAXOTUTH CIIOCOOBI OPMHPYIOT yMCHUA
3alIMTBI METAIJIOB OT KOPPO3HH. BBISIBIISIFOT TIPUYMHBI U CIIEIICTBUS HCTIONB30BATH 3HAHMA B OEITY.
IIpuMeHSATE 3HAHUS O KOPPO3HH B | gpeHMii; CTPOST IOTHUECKHE
KU3HU pacCyXJ1eHHsl, yCTaHABINBAOT
MPUYUHHO — CIICJICTBEHHBIE CBSI3U
Kommynuxamuenuie:
YUUTBHIBAIOT PAa3HbIE MHEHHUS U
CTPEMSATCS K KOOPIUHAITMH Pa3THIHBIX
MO3UIUHI B COTPYAHHYECTRBE,
hopMyTUPYIOT COOCTBEHHOE MHEHHUE U
MO3ULINIO
12 | CnnaBsl. [laBatb onpeneneHne CIIJIaBoB; Pezynamuenoie: BricTpanBaroT coOCTBEHHOE

Ha3BaHM CILIABOB,
KJIAaCCHU(UKAIINIO CIIaBOB; UEpHBIC
METAJIJIbl: YyT'YHBI U CTaJIH,
IIBETHBIC METAJUIBI: OpPOH3a,

IUTAHUPYIOT CBOU JEHUCTBUSA B
COOTBETCTBHUU C ITIOCTABJICHHOM 3a/1auei

LIEJIOCTHOE MUPOBO33PEHUE: O
CO3HAIOT MOTPEOHOCTh U
TOTOBHOCTb K




JaTyHb, MEJIBXHOP,
TIOPATIOMUHUIN; XapaKTeprU30BaTh
CBOWMCTBA CIIJIABOB, IPUHIIMUITBI X
00pa30BaHMs U IPAKTUUYECKYIO
3HAYUMOCTb.

Hcnonp30BaTh NOHATHE
METaJULypIusi, €€ BUMBIL.

Pactmputs 3HaHUS 00 OCHOBHBIX
LIEHTPAaX METAJLUIYPrHYE€CKOIO

npousBozcTBa P.@.

IIpuBOAUTE IPUMEPHI YPAaBHEHUI
peaxkuui, Jexalux B OCHOBE
MPOMBIIIJICHHBIX CIIOCO00B
IIOJIyYEHUS YyTYHa U CTaJIH

U YCJIOBUSIMU €€ peau3aluu
Ilo3nasamenshoie: CTaBsT

1 GOPMYTUPYIOT LI U TPOOIIEMBI
YpPOKa; OCO3HaHHO U IIPOU3BOJIEHO
CTPOAT B YCTHOM M MUCbMEHHOH opme

Kommynukamueubte:

BJIaJICHUE MOHOJOTMYECKON U
JUAJIOTHYECKON (hopMaMu peun

caM000pa30BaHHUIO.

HuTerpupytot noayyeHHbIe
3HaHUS B MPAKTUYECKHUX
YCIOBUSIX.

13 | Ilonyuyenue Hcnonb30BaTh XMMUUECKYIO Pecynamuenvie: HcnpiThIBatoT
METaJUIOB. TEPMUHOJIOTHIO: CAaMOPOIHbIE rOpJIOCTh 32 POCCUICKYIO
MeTauis B METaJLIbI, MUHEPAIIBI, PY/IbI, YAUTBLIBAIOT HMPABHIIO B INIAHUPOBAHUH | ayky.

TPHUPO/IE. METAJUTYpPTHst ¥ €€ BHIbL: TIHPO-, U KOHTPOJIE CTI0c00a IeHCTBHS
TUPO-, DJIEKTPO- METAJLTYPIHUs; Tlosnasamensnbie:
AITIOMOTEPMHS;
MHKPOOHOTOTHIECKHE METOIBI HCIOJIb3YIOT IOUCK HEOOXOAUMOM
NOJy9CHHUA MCTAJIJIOB. uHGOPMAIIUU IS BBITIOTHEHUS
CocTaBisiTh ypaBHEHUS PEAKIMH , | yueGHBIX 3a1aHHIl C UCIIONB30BAHUEM
JICKAIUX B OCHOBE MOJTYUYCHUS y‘I€6H0171 JINTEPATYPHI
METAaJIJIOB.
Kommynukamuenvie:
YYUTHIBAIOT pa3HbIC MHEHHS U
CTpEMATCS K KOOPAWHAIIMH PAa3InYHbIX
MO3UIHN B COTPYIHUIECTBE

14 | lllenounsle OOBSICHITH CTPOEHUE aToMa Pezynamuenoie: PazBuBatoT oco3zHaHHoOE,

METaJlIbI IIEJI0YHBIX METAJLIOB. YBKUTEIBHOE U

JlaBaTh XapakTepUCTUKY
LIEJIOYHBIM METaJlIaM 10 UX
noJsioxkeHuIo B [ICXO

IJIAHUPYIOT CBOM JIEHCTBUS B CBSA3U C
IIOCTaBJICHHOM 3aJ1a4€il U YCIOBUSAMU

no0porkenaTeIrHoe
OTHOILICHHE K JIPyrOMY
YeJIOBEKY, €r0 MHEHHUIO,




J.M.MenneneeBa, uccieaoBaTh
CBOICTBA IIECIIOYHEIX METAJIIOB —
KaK IIPOCTHIX BEIIECTB.
XuMHU4ecKasi TEPMUHOJIOTHS:
okcuabl U nepokcuasl HMe,
eJIKue MEI0YH, COJIN: COAa
MATHEBAs, COJIAa KPUCTAIIMYECKas,
MOTAIll, I1ayoepoBa CoJb,
MOBapeHHas COJIb.

OnuceIBaTh XMMHUYECKUE CBOMCTBA
IIIME: o6pa3oBanue TUaApHIOB,
XJIOPUIOB. IEPOKCHUJIOB, OKCHJIOB,
TUAPOKCHJIOB, TTOATBEPIKIas
YpaBHEHUSAMH XUMUYECKHUX
peaKIuu.

I'pamoTHO OoOpamarkcs ¢
BEIESCTBAMH B IOBCEIHEBHOM
JKU3HH.

ee pereHus
Ilo3nasamenshoie:

CTaBAT U HOPMYIUPYIOT LT U
poOJIeMBI YpOKa

Kommynukamuenbte:

aJIeKBATHO HCIIOJIb3YIOT PEUYEBbIC
cpencTsa ams 3PPEKTUBHOTO PEIICHUS
KOMMYHHUKATHBHBIX 337124

CIIOCOOHOCTH BECTH JUAJIOTL C
JPYTUMH JTIOAbMU.

15 | Coenunenus XumMudeckasi TEpMUHOJIOTHSL: Pecynamuenvie: DopMUPYIOT yMEHUS
HIEJIOYHBIX okcubl 1 iepokcuibl [1[Me, UCIIOJIb30BaTh 3HAHUS B OBITY.
METAIIIOR. e/IKHe METOYH, COTTH: COMIa YUUTBHIBAIOT MPABUJIO B TUTAHUPOBAHUH

NHTHEBAdA, CONA KpUCTaunueckas, | A KOHTPOJIC croco0a permeHus

MoTalll, riaayoepoBa cob, Tlosnasamensioie:

MOBapeHHas COJIb.

XapakTepu3oBarh (pvnmqecxne UCTIONB3YIOT MOMCK HEOOXO0IMMO

M XUMHYCCKHE CBOMCTBA OKCHIOB | yH(hOpMALHH IS BBITOMHEHHS

W T'UAPOKCHIOB IICTOTHBIX y4eOHBIX 33JaHU C UCTIOJIH30BAHUEM

METaJUIOB, COCTaBJISATh y4eGHOM THTepaTyphl

XUMUYECKUE YPABHEHUS,

XapaKTEPU3YIOLINE CBOMCTBA Kommynuxamuenvie:

HIEJIOYHBIX METAJUIOB, pellaTh U

COCTABIATH «IIEOUKHY YYHUTHIBAIOT pa3Hble MHCHUS U

T — CTPEMATCA K KOOP/MHALMH PasIMHbIX
TTO3HIINI B COTPYTHUYECTBE

16 | llenouHo3emMenbHBI JlaBaTh XapakTepUCTUKY Pezynamuenoie: BricTpanBaroT co6cTBEHHOE
€ METaJlIbI. MIEJIOYHO3EMETLHBIM METAJJIaM T10 [IETTIOCTHOE MUPOBO33PEHUE: O

ux nonoxenuto B [ICXD
JI.N.MenpeneeBa, xapakTepu3oBa

MJIAHUPYIOT CBOM JIEUCTBUS B CBS3U C
MOCTABJICHHOM 3a/1a4eil U YCIOBUSIMU

CO3HAIOT OTPEOHOCTH U
TOTOBHOCTb K




Th COCTaB aTOMOB Oepuius,
maraug u l3Me.

Hccnenosarts
CBOICTBA IIEI0YHO3EMEIILHBIX
METaJJIOB — KaK MPOCTHIX BEIECTB.

OnuceIBaTh XUMHUYECKHE CBOMCTBA
oepunus, maraus u [[3Me:
00pa3zoBaHNe OKCUIOB, XJIOPUIOB,
Cynb(hUI0B, HUTPUIIOB, TUAPUIOB
Y THUJIPOKCH/IOB.

XapakTepus3oBaTh CIOCOObI
BOCCTAHOBJICHUS PEIKUX METAJIJIOB
nyTéM MarHueTepMueil u
KaJIbLIUETEPMUEN.

Hcnonbs30BaTh XUMAYECKYIO
TEPMUHOJIOTHIO: OKCUbI KaJIbIUs
U MarHus (HeraméHasi U3BeCThb
AOKEHAS MarHe3ust); THJIPOKCUIbI
KaJbIMA (Tani€Hast H3BECTbh,
M3BECTKOBAsI BOJA U U3BECTKOBOE
MOJIOKO); COJIU: KapOOHATHI
KaJblMs (MeJ, Mpamop.
M3BECTHSK); CyJlb(aThl: Maruus
(ropbKasi coJlb, aHIJIMHCKAs COJIb),
Kanplus (Tunc, anedactp), 6apus
(GapuToBas kaa); gpocgat
KaJIbIIHS.

['pamoTHO OGpamaThes ¢
BEIIIECTBAMH B MTOBCETHEBHOM
JKHU3HU.

ee pereHus
Ilo3nasamenshuoie:

CTaBAT U HOPMYIUPYIOT LT U
poOJIeMBI YpOKa

Kommynukamuenbte:

aJIeKBATHO HCIIOJIb3YIOT PEUYEBbIC
cpencTsa ams 3PPEKTUBHOTO PEIICHUS
KOMMYHHUKATHBHBIX 33124

caM000pa30BaHHUIO.
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CoennaeHnsa
MISCJIIOYHO3CEMCEIIbHBI
X METAJLIOB.

Hcnonb30BaTh XUMHUYECKYIO
TEPMHUHOJIOTHIO: OKCHJIBI KaJIbITUS
1 MarHus (HerameéHas u3BeCTh U
HOKEHAS MarHe3us); TUAPOKCHIBI

Pezynamuenuvie:

YUYUTBIBAKOT IPABUJIO B IIJIAHUPOBAHUUA

WNHTerpupytot nony4eHHble
3HAHUS B IPAKTUYECKHUX
YCIIOBHSIX.




IT/PNe 3
«XUMHYECKUE
CBOMCTBaA
COCIUHCHHI
IIEeJIOYHO3EMEIbHEI
X MCTaJIJIOB.
HNucrpykrax Th

Kanplus (raméHas u3BecTb,
M3BECTKOBAsI BOJIa M U3BECTKOBOE
MOJIOKO); COJIH: KapOOHAThI
KanpLus (MeJ, Mpamop.
W3BECTHSIK); CYIb(aThl: MarHHUS
(ropbKast coJib, aHTJIUHCKAS COJIb),
KaJbIus (TUIIC, anedactp), bapus
(6apuToBas kama); gpocdar
KaJbIHUS.

apaKTepu30BaTh (PU3NUECKUE

N XHMHYECKHE CBOMCTBA OKCHIOB
Y TUJPOKCHUJIOB
IIEI0YHO3EMEIbHBIX METAJIJIOB,
COCTaBIATH XUMHUYCCKHE
YpaBHEHUS, XapaKTEPHU3YIOLIHE
CBOMCTBA IIEJIIOYHBIX METAJIOB,

pelaTh «UENOoYKU» MPEeBpaIICHUN.

[IpoBoUTH HECTIOXKHBIE
XUMHUYECKHE OTBITHI U
HaOJI0IeHUS 32 U3MEHEHUSIMU
CBOICTB BEILIECTB B MPOLIECCE
HpeBpaleHuid, coOI0aaTh
npasuia Th.

Y KOHTpPOJIE CIToco0a perIeHust
Ilo3nasamenshuoie:

MICIIOJIB3YIOT ITOUCK HEOOXOAUMOi
WH(OPMAIIMHU JIJIsI BBITIOTHEHUS
y4eOHBIX 3aaHHil C UCIIOIBb30BaHIEM
y4eOHOI1 TUTepaTypsl

Kommynukamuenbte:

YUYUTBIBAIOT Pa3HbIC MHCHUA U
CTPEMITCA K KOOpAWHAIIUN PA3JIMIHBIX
HOSI/II_II/Iﬁ B COTPYAHUYCCTBC

DopMUPYIOT TOTOBHOCTH U
CIOCOOHOCTH K O0YYEHHUIO U
CaMOpa3BUTHUIO, U
camMo00pa30BaHHUIO Ha OCHOBE
MOTHBALIMH K O0YYCHHIO U
MIO3HAHMUIO.

OBJageBarOT HABBIKKA IS
MPAKTHYECKOH JIeITEeIbHOCTH.
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AJTIOMUHHUHA U €70
COEIMHEHUSI

OOBACHATH CTPOEHHE aTOMa
QTIOMUAHUS

XapakTepHu30BaTh GU3NUECKUE
U XUMHYECKHE CBOMCTBA
IIOMUHUS: 00pa3oBaHMe
opomuna, cyiabhuaa, kapouaa,
OKCHJIAa M THJIPOKCUIa aTFOMUHMUS,
QITIOMHAHATOB.

3HaTh cr1ocob MOTyYeHUs
QITIOMUHUS - DIIEKTPOJIN3.
HaspiBath 00s1acTH MpUMEHEHUS
QTIOMUHUS.

Hcnonb30BaTh B TEPMUHOJIOTUI
MPUPOIHBIE COEAUHEHUS

Pezynamuenvie:

YUUTBIBAIOT MPABUJIO B IJIAHUPOBAHUU
1 KOHTpOJIE criocoba perieHus

Ilo3nasamenvuole:

UCHOJB3YIOT IOUCK HEOOXO0AUMOMN
WHGOPMAIIMH /IS BBITTOJTHEHUS
y4eOHBIX 33JaHUH C UCTIOIb30BAHUEM
yueOHO! IUTEepaTyphbl

Kommynukamueuble:

KOHTPOJMPYIOT JEHCTBUE MAPTHEPA;

DopMUPYIOT YMEHUE
WHTETPUPOBATH MTOTYUCHHBIC
3HAHUS B MPAKTUYECKYIO
YKU3HB.




ATIOMHUHUS: AJIFOMOCUIIMKATBI
(rnuHa, IOJIEBbIE IINIATHI), KOPYH]
(pyOuH, cardup, HOKIAK).
XapaKkTepu30BaTh CIIOCOOBI
BOCCTAHOBJICHHSI METAJIOB MYTEM
ATIOMHUHOTEPMUEH.

CocTaBisiTh XUMHUYECKHE
YpaBHEHHSI, XapaKTePUIYIOIIUE
CBOIICTBaA aIOMUHUA,
aM(pOTEpHOCTh OKCUA U
THJIPOKCH/IAa AITFOMUHHSL.

Pemare «uenoukmn»
MIPEBPAILICHUI.

aJIeKBaTHO HCIIOJIB3YIOT PEUYEBbIC
cpeactsa ais 3 (PEeKTUBHOTO pereHHs
KOMMYHUKATHBHBIX 33724
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IT/PNe 4
«XUMHYECKUE
CBOMCTBaA
TUJIPOKCHUIA
AITFOMUHUS.
Hucrpykrax Th

OMNBITHBIM ITYTEM JIOKA3BIBAThH
aM(bOTepHOCTh THAPOKCUIA
ATFOMUHUSL.

OO6pararbes ¢ 1a00paTOPHBIM
000pyI0BaHUEM U
HarpeBaTebHBIMU pUOOpaMu B
COOTBETCTBUU C MPABUIIAMH
TEXHHUKHU 0€3011acCHOCTH,
OTIMCHIBATH XUMHUYCCKUN
HKCIIEPUMEHT C TIOMOIIBIO SI3bIKA
XUMUH, JISNATh BHIBOJIBI 11O
pe3ynbTaTaM dKCIIepUMEHTA.
Oco3HaBaTh HEOOXOAUMOCTh
cobmroaenus npasun Th ans
COXPaHCHHSI CBOETO 3/IOPOBBS U
3JI0POBBSI OKPYKAIOIIIUX.

Peeymzmuenbte:

OCYILIECTBIISIOT MOIIArOBbIN KOHTPOJIb
10 Pe3yJIbTaTy

Ilo3nasamenvhwie:

BJIQJICIOT OOIIMM IPUEMOM PELICHUS
3a1a4

Kommynukamueuble:

YUYUTBIBAKOT pa3HbIC MHCHUA U
CTPEMIATCA K KOOpAWHAIIUN PA3JIMIHBIX
HO3HI.IPII>1 B COTPYAHUYCCTBC

PazBuBaror
KOMMYHUKATUBHBII KOMIIOHEH
T B OOILICHUH U
COTPYAHHYECTBE CO
CBEPCTHUKAMU U YUUTEISIMH.
DopMUPYIOT [103HABATEIIbHBIN
WHTEPEC K MPEAMETY,
YBEPEHHOCTb B BO3MOXHOCTH
MO3HAHUSI IPUPO/IBI,
CaMOCTOSITEJIBHOCTH B
npUOOpETEHNH 3HAHU O
XUMUYECKUX SIBJICHUSX.

OBnaneBarOT HaBBIKU IS
IIPAaKTUYECKON NEATEIbHOCTH.
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Kemeso.
I'eneTnueckue
panel Fe?*, Fe**.

JlaBaTh XapakTepUCTUKY

JKejes3a IO €ro MOJIOKEHHIO B
I[1CXD5

.. MenzeneeBa, xapakrepuzoBa
Th COCTaB aTOMa, XapaKTepPU30BaTh
¢du3nveckrne 1 XUMHYECKHUE
CBOMCTBA kene3a: o0pa3oBaHue

Pezyﬂﬂmueuble:

IUTAHUPYIOT CBOM JIEUCTBUS C
IIOCTaBJICHHOM 3aJ1a4€il U YCIOBUSAMU
€€ pelleHHs], OLIEHUBAIOT
NMPaBHUJILHOCTL BBITIOJITHCHUS I[CﬁCTBHSI

DopMUPYIOT UHTEPEC K
KOHKPETHOMY XUMHUYECKOMY
JJIEMEHTY.

BBICTpaI/IBaIOT COOCTBEHHOE
HCJIOCTHOC MUPOBO33PCHUC: O
CO3HAK0T HOTpC6HOCTB n

Ilo3nasamensuuie: FOTOBHOCTE K
xmopuioB xenesa (1) u (1l1),
. o camMo00pa30BaHUIo.
B3aUMO/ICHCTBHE C CEPOH, CaMOCTOSITEIILHO BBIJICIISIOT U
KHCJIOPOIOM, BOJIOH, KUCIOTaMH, (bopMyIHPYIOT IO3HABATENIBHYIO LIEJb,
COJISIMH; COCTUHCHUSI KATHOHOB UCTIOJIB3YIOT OOIIUE MPUEMBI PEIICHUS
Fe?", Fe’". 3a71a4
Hcnonp30BaTh XUMUYECKYIO
TEPMHUHOJIOTHUIO: JKene30 B npupone | Kommynuxamuenvie:
(MarHUTHBIN, OYpBII U KPaCHBIH
JIOITyCKAIOT BO3MOXXHOCTH Pa3IMYHBIX
JKEJIC3HSIK).
TOYEK 3PCHUs, B TOM YHCIIC HE
COBIIAJIAIONTUX C UX cOOCTBeHHOM. 1
OPUCHTUPYIOTCSI Ha TIO3UIUIO TTApTHEPa
B OOIICHUH W B3aUMOJICHCTBUHU
21 | II/PNe 5 OOparatbes ¢ 1a00paTOPHBIM Pecynamuenwvie: PasBuBator
«KauectBeHHbIe 000pyI0BaHUEM U KOMMYHHKATHBHBIH KOMITOHEH

peaKuy Ha HOHBI
xeneza Fe?", Fe**y.
Hucrpykrax Th

HarpeBaTeNbHBIMU MPUOOpaMU B
COOTBETCTBUU C TIPaBUIAMHU
TEXHUKHU 0€30I1aCHOCTH,
OIMHCHIBATH XUMHUYECKUH
AKCIIEPUMEHT C MTOMOIIBIO S3bIKA
XUMHH, JI€aTh BBIBOJEI 110
pe3ynbTaTam dKCIEPUMEHTA.
Oco3HaBaTh HEOOXOIUMOCTE
cobmroaenus npasun Th ans
COXPAaHEHUSI CBOETO 3J0POBbS U
310POBbSI OKPYXKAIOILIUX.
[IpoBOIUTH KaUECTBEHHBIC
peakiLyu, MOATBEPKIAI0IINE
HaJU4He B BOJHBIX PacTBOpax
KaTHOHOB xkene3a Fe?', Fe’',
WCTIOJIb3YS PEAKTUBBI KENTYIO U

YUUTBIBAIOT MPABUJIO B IIAHUPOBAHUU
1 KOHTpOJIE criocoba perieHus

Ilo3nasamenvuole:

UCTIONIB3YIOT MOMCK HEOOXOIMMOM
WH(GOPMAIIMH /IS BBITTOJTHEHUS
y4eOHBIX 3aJJaHUi C UCHOIb30BAHUEM
yueOHOI JTUTepaTyphl;

BJIQJICIOT OOIIIUM MPUEMOM PEIICHHS
3a1ad4;

OCYHICCTBIIAKOT IIPAMOC NJCAYKTUBHOC
J0Ka3aTcJIbCTBO

T B OOIICHUH U
COTPYJTHHYECTBE CO
CBEPCTHUKAMH U YUUTEISIMHU.
DOopMUPYIOT MO3HABATEIIbHBIN
UHTEPEC K IIPEAMETY,
YBEPEHHOCTh B BO3MOKHOCTH
MO3HAHUSI IPUPOJIBI,
CaMOCTOSTEJIBHOCTh B
IpUOOPETEHUH 3HAHUI O
XUMUYECKUX SBIICHUSX.

OBnazeBaroT HaBBIKK IS
MPaKTUYECKON JeSATEIbHOCTH.




KPacCHYIO KPOBSIHBIC COJIH, POJIAHHU]T
Kajus.

HccnenoBaTh CBOMCTBA JKeje3a B
XO7I€ BBITMOJIHEHUS Ta00paTOPHOTO
OIIBITA, ONMMCHIBATh XMMUYECKHI
OKCIIEPUMEHT.

CocTaBiATh MOJIEKYIISIPHBIC U
MOJIHBIC NOHHBIC YPAaBHEHUS TI0
COKpaIeHHbIM HOHHBIM
YpaBHEHUSIM.

Kommyuul(amuenble:

YUYUTBIBAIOT pa3HbIC MHCHUSA U

CTPEMITCA K KOOpAWHAIIUN PA3JIMIHBIX

HOSI/IHI/Iﬁ B COTPYAHHUYICCTBC
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0O0001enue 1Mo
TeMme: «MeTauibly.

O0001aTes 3HaHus U
IIPEACTABIIATh UX B BUJIC CXEM,
TaO0JINII, TIPE3CHTALIUH.

Pezynamuenvie:

BHOCAT HCO6XOI[I/IMBIC KOPPCKTHBELI B

JIEHCTBHE I1OCIIE €T0 3aBEPLICHUS Ha
OCHOBE €ro M yueTa xapakrepa
CJIeJIAaHHEIX OIIHNOOK;

MIOCTaHOBKA y4eOHOH 3a7a4n Ha
OCHOBE COOTHECCHHUS TOTO, UTO yXKE
N3BCCTHO U YCBOCHO YHallUMMUCA, U
TOTO, YTO €llle HEN3BECTHO;
OIpeIeTICHUE MOCIIeI0BATEIbHOCTH
IPOMEKYTOUYHBIX LIEJIeH C YIeTOM
KOHEYHOTO pe3ylibTara

Ilo3nasamenvuole:

CTPOAT PEUYEBOE BHICKA3bIBAHUE B
YCTHOM U MUChbMEHHOU (opme

Kommynukamueuble:

KOHTPOJIMPYIOT IEHCTBUS NIapTHEPa

BrIipaxkarot ajiekBaTHOE
MOHMMAaHWE IPUYUH yCIieXa U
Heycrexa yueOHon
JESTCIILHOCTH.
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Pemenne 3agau

OcyiecTBISIIOT KOHTPOJIb
MIPEAMETHBIX U METAIIPEIMETHBIX
yueOHBIX JCUCTBUI MO TEME:
«Mertamibl», IpUMEHSS
MOJIyYeHHbIE 3HAHUS U
c(hOpMUPOBaHHbBIE YMEHUS AJIsi

Pezynamuenuvie:

OCYILIECTBJISIOT UTOTOBBII
M TIOIIArOBBIi KOHTPOJIb 110
pe3yJibTary

HpOHBJ’IﬂIOT OTBCTCTBCHHOCTD
3a CBOM pE3YyJIbTaThbl.




perieHus: yueOHbIX 3a/1a4.

Ilo3nasamenvuobie:

CTPOST PEYCBOEC BHICKA3bIBAHKC B
YCTHOHM ¥ MUCbMEHHOU popme

Kommynukamueubte:

KOHTPOJIUPYIOT JCHCTBUS MapTHEPa

4 | Hemerajuibl 20
24 | IIpocTble BeniecTBa 1 ['paMOTHO POBOAUTH aHAIIU3 Pezynamuenvie: OrnpenensroT CBOI0 TUYHYIO
HEMeTaJUIb. cBOei paboThI, BHIOIHATh MO3UIINIO, aJICKBATHYIO
Aunorponusi. KOPPEKIIHMIO. TIPUHAMAIOT 1 COXPAHSIOT yqve6Hy10 auepeHIPOBAHHYIO
3a/1a4y, IJIAHUPYIOT CBOM JCHCTBUSA B CaMOOLIECHKY CBOMX YCIIEXOB B
JlaBaTh onpeneneHus MOHATUIM COOTBETCTBHUHU C MOCTABJICHHOMN 3a/1aueit yueGe.
«QIIEKTPOOTPULIATETILHOCThY, U YCIIOBUSIMU €€ pean3alnuu
« AJUTOTPOTIHSY, «AJTIOTPOITHBIE I ] DOPMHPYIOT FOTOBHOCT U
MO (PUKALIH. o3nacamennitble: CHOCOOHOCTD K 00YUEHHIO U
XapakTepru30BaTh HEMETAILIBI 110 CTABAT 1 HOPMYTHPYIOT IIEITH H CAMOPA3BHTHIO 1
ux monoxenuro B [CXJ po0JIeMBI YpOKa camMo00pa30BaHHUIO Ha OCHOBE
J.M1.MenneneeBa, On1MchIBaTh MOTHBALIHH K OGYIEHHIO 1
CTpoeHHe PU3NIEeCKre CBONCTBA Kommynuxamugnuie: O3HAHUIO
HEMETAIIOB, OOBSICHITE
3aBUCHUMOCThH CBOMCTB HEMETAJUIOB | AJACKBATHO UCIIOIB3YIOT PEUCBBIC
oT ux nonoxenus [ICXD cpenctBa st 3G (PEKTUBHOTO perieHus
JI.M1.Menneneena. KOMMYHHMKaTUBHBIX 3a7a4
CocTaBiATh Ha3BaHUS COEAUHEHUN
HEMETAJIJIOB 110 popMyJie U
dbopMyI IO HA3BAHHUIO.
XuMHu4ecKass TEPMUHOJIOTHSL:
aJIOTPOIIBI (KUCIOPOA, 030H),
AJTOTPOTIHSL.
IIporno3upoBars CBOMCTBa
HEW3Yy4YEHHBIX 2JIEMEHTOB U MX
COEIMHEHUI HAa OCHOBE 3HAHUI O
MIePUOTMYECKOM 3aKOHE.
25 | l'asiorensl. 1 XapakTepHu3oBaTh CTPOCHHE Pezynamuenoie: DopMHPYIOT TO3HABATENIBHBIN

MOJICKYJI T'aJIOTCHOB.

TOCTAaHOBKA Y4eOHOM 3a/1auu Ha

MHTEPEC K IIPEIMETY,




CocTtaBiatb GOpMYIIBI COCTUHEHHM
TaJIOT€HOB, HCIIOB3Ys CTEIIEHU
OKHCIIEHUs, TI0 opMyJiaM J1aBaTh
Ha3BaHUS COCAUHECHUSIM
raJiOreHoOB.

OmnwuceiBath (pu3nYecKre U
XHMHYECKHE CBOMCTBA raJIor¢HOB
Ha OCHOBE HAOJIIOJCHUM 3a UX
MIPEBPAIICHUSIMHU BO BpeMs
JIEMOHCTPAIIMOHHBIX OIBITOB,
00BSCHATH 3aBUCHMOCTh CBOICTB
rajioreHoOB MX OT ITOJI0KEHUS B
[ICXD JI.11. Menaeneena.
[TporHo3upoBaTh XUMHUYIECKUE
CBOMCTBA raJIOr€HOB:
B3aMOJCHCTBHE C METaJlJIaMH,
BOJIOPOJIOM, PACTBOPAMH COJICH
raJIOTeHOB, IMOJATBEPK/1asi CBOM
MIPOTHO3BI yPaBHEHUSIMU
XUMUYECKUX PEAKITUH.
OnuceIBaTh OMOJIOTHYECKOE
3HaYeHHUE U MPUMEHEHUE
raJIOr€HOB; CIIOCOOBI MOTYYEHHUS.
Oco3HaBaTh HEOOXOIUMOCTh
COOJTIOICHUST TIPABIIT
HKOJIOTMUYECKOI 0€30MmacHOCTH pU
00palleHn! C TAJIOTeHAMHU.

OCHOBE COOTHECEHHS TOTr'0, YTO
W3BECTHO M YCBOEHO , U TOTO, YTO €Il
HEU3BECTHO

Ilo3nasamenvuoie:

BBIIBHXXCHHEC I'HIIOTE3, UX
060CHOBaHI/IC, J0Ka3aTCJIbCTBO

Kommyuukamuenbte:

y4acTBYIOT B KOJUICKTHBHOM
00CYXIIEHUH TPOOIIEM, TIPOSIBIISTFOT
AKTHBHOCTB BO B3aMMOICHCTBHH IS
peIICHNA KOMMYHUKATUBHBIX U
MIO3HABATEIbHBIX 337134

YBEPEHHOCTH B BO3MOXKHOCTH
MO3HAHUS TIPUPOJIBI,
CaMOCTOSITENILHOCTD B
nproOpeTeHn  3HaHUH O
XMUMHUYECKUX SBICHUSX.

HpOHBJ’IfIIOT OKOJIOTHYECKOC
CO3HaHHC.
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CoennaeHns
raJI0reHOB.

Hcnonb30BaTh XUMUYECKYIO
TEPMHHOJIOTHIO: BOJOPOAHbBIE
COEIMHEHUS TaJIOTEHOB -
raJIOr€HOBOIOPO/bI,
raJIor€HOBOIOPOAHBIE KUCIOTHI:
¢dTOpoBOIOpOIHAS, WIH
IJIaBUKOBAs!, XJIOPOBOJOPOIHAS,
WM COJIIHAst, OpOMOBOJIOPOIHAS,
H0/10BOIOPOAHASI KMCIIOTBI;
raJloreHu bl GTopuIbl, OPOMUILIL.
XJIOPHIbI, HOU/IbI; TPUPOTHBIE

Pezyfmmueuble:

YUYUTBIBAIOT IIPaBUJIO B IIJTAHUPOBAHUU
" KOHTPOJIC crocoba pCIICHUA

Ilo3nasamenvuole:

HCTIOB3YIOT TTOMCK HEOOXOIUMO
uH(pOpMAaIIUHY IS BBITIOJTHEHUS
y4eOHBIX 33aHUH C UCTIOTF30BAHUEM
y4eOHOI1 TuTeparypsl

BocnuthiBatOT OTBETCTBEHHOE
OTHOILIEHUE K MPUPO/IE.

DopMUpyIOT
CaMOCTOATEIIBHOCTh B
nproOpeTeHNH HOBBIX 3HAHU,
MPAaKTUYECKUX YMEHUH,
LIEHHOCTHOT'O OTHOLIECHUS K
cebe U OKpYKaroIIUM, K
nproOpeTeHNI0 HOBBIX 3HAHUH,
OTHOILICHHUE K XMMHH, KaK




COCIUHEHMS raJIOTCHOB: TaJIUT,
CUJIbBUH, CUJIbBUHUT, (DIFOOPHUT.
3HaTh KAYECTBEHHBIE peaKIMy Ha
raJIoreHHUI-UOHEL.
VYcranaBnuBaTh CBSI3b MEKIY
CBOMCTBAMH COCITMHECHUN 1 X
MPUMEHEHUEM, U3y4YaTh CBOMCTBA
COEIUHEHUN T'aJIOT'€HOB B X0¢
BBITIOJIHEHHUS JTAOOPATOPHBIX
OIIBITOB.

Hcnonb3oBaTh npuoOpeTeHHbIE
KOMITETCHIINH TPU

BBITIOJIHCHUH TPOEKTHBIX padoT 110
M3YYEHHIO CBOMCTB U CII0CO00B
MOJIYYEeHUS U

pacro3HaBaHusl COCIUHEHUUN
rajloreHOB.

Kommyuul(amuenble:

YUYUTBIBAIOT Pa3HbIC MHCHUA U

CTPEMITCA K KOOpAWHAIIUN PA3JIMIHBIX

HOSI/IHI/Iﬁ B COTPYAHHUYICCTBC

3JIEMEHTY 00IIIeUeTOBEYECKOM
KYJIBbTYpBL.
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Cepa.

CtpoeHue aTOMOB CEpbI U
CTETEHEl OKUCIIEHUS Cepbl.
XuMHU4ecKask TEPMUHOJIOTHS:
JIJIOTPOIBI CEphl: poMOUYecKas,
MOHOKJIMHHAS, IJIACTHYECKas Cepa;
peaxkuus AeMEepKypU3alty; cepa B
IPUPOJIE: CAMOPOJIHAS,
cynabuaHas U cyabdaTHas cepa.
OOBSICHITH IPUMEHEHHE
JIOTPOIHBIX MOJIU(UKAIIHA
CepBI.

XapakTepHu30BaTh CTPOECHUE
MOJIEKYJIbI CEepbl OOBACHATD
3aBHCHUMOCTb CBOMCTB CEPBI OT €€
nonoxxkenus B [ICXD JI.U.
Menpeneesa.

CocTaBisiTb XUMUYECKHE
YpaBHEHHUS, XapaKTepU3yIollIne
XUMHUYECKHUE CBOMCTBA CEPBI:
B3aNMOJICHCTBHE C METAJIIAMH,
KHCJIOPOJIOM, BOJOPOJIOM.

Peeymzmuenble:

Pa3IUYA0OT CIIOCO0 M pe3ysIbTaT
NEeNCTBUSA

Ilo3nasamenvuole:

BJIQ/ICIOT OOIIMM IPUEMOM PELICHUS
3a1a4

Kommynukamuenble:

JIOTOBapUBAIOTCA O COBMECTHOM
NeATEeTLHOCTH, MPUXO0JIS K 00IIeMy
PELLIEHHIO

DOopMUPYIOT OCHOBBI
5KOJIOTHYECKOTO MBIIUICHUS.




OnuceiBaTh 6MOJIOTHYECKOE
3HaUYE€HHUE U PUMEHEHUE CEPBI.
I'pamoTHO oOpamaThes ¢
BEILECTBAMH B TTOBCETHEBHOM
JKU3HU.

28 | CoenuHeHUS CEpHI. OnuceiBaTh CBOMCTBA COEAUHEHUN | Pezynamuenuie: DopMUPYIOT UHTEPEC K
CEpbI: BOJOPOJIHOE COEAMHEHUE KOHKPETHOMY XUMUYECKOMY
cepsl (cepoBoaopon), Cyabhuapr, | YTATBIBAIOT IPABUIIO B IITAHUPOBAHUN | 5epenTy, OCYIIECTBIISIOT
CEPHUCTBIN ra3, CEpHUCTAs M KOHTPOJIE CIIOCO0a PelIeHHs IIOMCK JONOJHUTEILHON
KHCIIOTa, CYIb(UTHI, CepHast Tlosnasamensioie: uH(GOpPMAITUHU O HEM.
KHCJIOTa KOHIICHTPUPOBAaHHAS U
pasbaBieHHAsL UCITOJIB3YIOT TOMCK HEOOXO0UMOit
[TpumeHeHne CepHOI KUCIIOTHI. MH(GOPMALHH IS BBIIOIHCHHS
Vcronb30BaTh XMMHYECKYIO 5 y4eOHBIX 3aJJaHUi C UCTIOIH30BAHUEM
TEPMHHOJIOTHIO: COJTU CEPHOM y4eGHOI THTepaTyph
KHCIIOTHI: TJIay0epoBa COJIb, THIIC,
cyabdar Oapus (6apuToBas Kama), | Kommynuxamuensie:

MEJIHBIN KyIOpOC. .
T[103HAKOMHUTECS ¢ IIPOU3BOACTBOM | KOHTPOIHPYIOT ICUCTBHC HapTHEpA
CEpPHOM KUCJIOTHI.
CocTaBnaTh ypaBHEHUs PeaKIuii,
COOTBETCTBYIOIINX «IICTTOYKE)
[IPEBPAILCHUN.
[TporHo3upoBaTh XUMHUYIECKUE
CBOIICTBa BEIIECTB HAa OCHOBE UX
CBOMCTB U CTPOCHMS.
29 | CepHas Kucnora. OnuceiBaTh CBOKCTBA CEPHOM Pezynamuenvie: [IposBisrOT 3K0M0rHUECKOE

IT/PNe 6
«XUMHYECKHE
CBOMCTBA CEpHOI
KHCIJIOTBD.
Hucrpykrax Th

KHCJIOTHI, B X0JI€ TIPOBEACHHUS
71a00paTOPHBIX OIBITOB,
MIPOBOAMUTH KaUE€CTBEHHYIO
peakIuio Ha cynb(dar - HOH
XapakTepu3oBaTh 0cCOObIE
CBOMCTBA KOHLICHTPUPOBAHHOMN
CEpPHOM KUCJIOTBHI.

Cocrasnsars ypasHeHus OBP ¢
Y4aCTHEM CEPHOM KHUCIIOTHI,

MJIAHUPYIOT CBOM JIEUCTBUS B
COOTBETCTBHH C ITOCTABJIEHHOH 3a1auei
U YCIIOBUSIMH €€ peau3aiuu

Ilo3nasamenvuoie:

BJIQJICIOT OOIIIUM IMPUEMOM PEIICHHS
3a1ad4;

CO3HaHHC.

OBnazeBaroT HaBBIKK IS
MPaKTUYECKOU JeATETbHOCTH.




OMKCHIBATh 001aCTH IPUMEHEHUS
CEpPHOM KHUCJIOTBHI.

[IpuBOoANTE IPUMEPHI YpABHEHUI
peaKkuuii, IeKalKuX B OCHOBE
MIPOU3BOJICTBA CEPHOM KHCIIOTHI
Ob6paraTbes ¢ 1a00paToOpHBIM
obopyIoBaHUEM U
HarpeBaTeIbHBIMU TIPUOOpPaAMU B
COOTBETCTBUU C MPaBUIAMHU
TEXHHUKHU 0€3011aCHOCTH.
OnuceIBaTh XUMHUYECKUMA
AKCIIEPUMEHT C TTOMOIIIBIO SI3bIKA
XUMHH.

Jlenatb BBIBOJIBI IO pe3yJIbTaTaM
HKCIIEPUMEHTA.

Oco3HaBaTh HEOOXOIUMOCTh
coomoaenus npaswit Tb u OT mis
COXpaHEHHs CBOETO 370POBbsI U
3I0POBBSI OKPYKAIOIIUX.

OCYIIECTBJISIOT TPSAMOE ACTYKTUBHOE
JIOKa3aTeJILCTBO

Kommynukamueubte:

KOHTPOJIMPYIOT ACUCTBUS NTapTHEPA,
paboTas B nlape, py BHIIOJIHEHUU
MIPAaKTUYECKON YaCTH ypOKa

30

A30T U ero
CBOMCTBA.

XapakTepu3oBaTh CTPOEHHE aToOMa
Y MOJICKYJIBI a30Ta, OOBSICHATH
3aBHCHUMOCTE CBOMCTB a30Ta OT
ero nonoxxenus B [ICXD II.1.
Menneneena.

CocTaBisITh XUMHUUYECKHUE
YpaBHEHUS, XapaKTEPUIYIOITHE
XUMHYECKHE CBOMCTBA a30Ta:
B3aMMOJIEHCTBHE C METAIIAMH,
BOJIOPOJIOM U KHCJIOPOJIOM.

Hcmons30BaTh XUMHYECKYIO
TCPMHUHOJIOTHUIO: BOAOPOJHOC
COCAMHCHUEC C a30TOM - aMMHaAK.

3HaTh Ccroco0 MOTyYEeHHsI a30Ta U3
KHUIKOTO BO3/IyXa.

XapakTepru3oBaTh NPUMEHECHHE

Peeymzmuenble:

IJIAHUPYIOT CBOM JIEHCTBUS B CBSA3U C
IIOCTABJICHHOW 3a7a4el U yCIIOBUAMU
€€ peLICHUs

Ilo3nasamenvuoie:

CTaBAT U (POPMYIHPYIOT IETTU U
poOJIeMbI ypoka

Kommynukamueuble:

a/IeKBaTHO HCTIONB3YIOT PEUYEBbIC
cpeactsa A 3h(HEeKTUBHOTO pereHus
KOMMYHUKATHBHBIX 3324

DOopMUPYIOT MTO3HABATEIIbHBIN
MHTEPEC K NIPEAMETY,
YBEPEHHOCTh B BO3MOKHOCTH
ITO3HAHUs IPUPOLBI,
CaMOCTOSTEJIBHOCTh B
npUOOpETEHUH 3HAHUI O
XAMHYECKUX SBICHUSX.

[IposiBnsrOT HHTEpEC K
KOHKPETHOMY XUMHUYECKOMY
JJIEMEHTY.




a30Ta, a30T B IPHUPOJIC U €TO
OHMOJIOrMYECKOE 3HAUCHUE.

OnwuceiBath (hr3UYECKHe U
XMMHYECKHE POLIECCHI,
SBJISIFOLIIMECS YaCThI0 KPyrOBOPOTa
BEILIECTB B IPUPO/IE.

['pamoTHO OOpaImaThes ¢
BEILECTBAMH B TIOBCETHEBHOMN
YKU3HU.

31

AMMHax.

IT/PNe 7
«XUMHYECKUE
CBOMCTBaA
aMMMaKay.
Hucrpykrax Th

IToHumarp, 4TO BOJIOPOIHOE
COEIMHEHUE C a30TOM - aMMHaK.
CtpoeHune MOJIeKYyIbl aMMHAKa;
JIOHOPHO-aKIENTOPHBIA MEXaHU3M
00pa3oBaHus HOHA - AMMOHHUS.
OnuceIBaTh CBOMCTBA aMMHUAKA:
B3aHMMOJCHCTBHE C BOOOM,
KHCIIOTaMHU U KUCIOPOIOM.
[Tonyuenue, cobupanue u
pacrno3HaBaHHE aMMHUaKa.

B xone nposenenus
71a060PaTOPHBIX OMBITOB,
MIPOBOJIUTH KAY€CTBEHHYIO
PEaKIUIo Ha MOH -aMMOHHUSI.
IIpuBOAUTE IPUMEPHI YPAaBHEHUI
peaxIui, exanux B OCHOBE
IIPOMBIIIJIEHHBIX CITIOCOOOB
MOJTyYeHUs] aMMHaKa.
O6pamiarbes ¢ 1a00paTOPHBIM
o0opynoBaHuEM U
HarpeBaTeIbHBIMU TIPUOOpaMH B
COOTBETCTBUU C MPaBUIAMH
TEXHUKH 0€30MMacHOCTH.
OnuceIBaTh XUMUYECKHHA
AKCIIEPUMEHT C TTOMOIIIBIO SI3BIKA
XUMUH.

JlenaTthb BBIBOJIBI IO PE3YJIbTATAM

Peeymzmuenble:

IJIJAHUPYIOT CBOM JACHCTBUS B

COOTBETCTBUM C ITOCTABJICHHOM 3ajaueit

" YCIIOBUAMHU €€ pCalin3allun
Ilo3nasamenvuole:

BJIQJICIOT OOLIUM IIPUEMOM PEIICHHUS
3a/1a4;

OCYHICCTBIIAIOT IMPAMOC JCAYKTUBHOC

JA0Ka3aTCJIbCTBO
Kommynukamuenbte:

KOHTPOJIMPYIOT ACUCTBUS MTapTHEPA,
paboTas B mape, Ipu BbIIOJHEHUH
MIPAaKTUYECKON YaCTH ypoKa

[TocTeneHHo BBICTpanBaroT
cOoOCTBEHHOE

LIEJIOCTHOE MUPOBO33pEHHUE: O
CO3HaBaTh MOTPEOHOCTH U
TOTOBHOCTb K
camM000pa30BaHUIO, B TOM
YHCIIe U B paMKax
CaMOCTOSITEIIbHOM
JeSITEIbHOCTH BHE LIKOJIBI;

OLCHUBATH )KU3HCHHBIC
CUTYaIlUU C TOUKHU 3PCHHUS
Oe3omacHOro 00pasa KU3HU U
COXPaHEHHUS 3/I0POBBS;

OLIEHUBATh IKOJIOTMYECKHUI
PHCK B3aUMOOTHOILIEHHI
YyeJ0BeKa U IPUPOJIBI.

OBnazeBarOT HaBBIKK IS
MPaKTUYECKON JeATEIbHOCTH.




IKCIIEPUMEHTA.

Oco3HaBaTh HEOOXOIUMOCTh
coomoaenus npaswit Tb u OT mis
COXpaHEHHUsI CBOETO 370POBbs U
3JI0POBbSI OKPYKAIOIIUX.

32 | A3oTHas KucioTa OrnuceiBaTh CBOKWCTBA Pezynamuenoie: DOopMHUPYIOT OCHOBBI
A30THOM KHCJIOTHI KaK 3KOJIOTUYECKOT'O MBIIIUICHHUS.
9EKTPOJIUTA 1 KAK OKHCIHTEJ. YUUTHIBAIOT MPABWIIO B IJIAHUPOBAHUHU
XapakTepHu30BaTh 0COObIE U KOHTpOJIE crioco0a pereHus
CBOMCTBA KOHIICHTPUPOBAHHOMN U 11 .

. . 03HagamesnbHble:
pa30aBiIeHHON a30THOI KUCIIOTHI C
MEJIBIO. HCITOJIB3YIOT TTOMCK HEOOXOAMMO
Cocrapsts ypasrenus OBP ¢ uHGOpPMAIIUU 151 BBITOTHEHUS
Y4acTHEM a30THOH KHCIIOTBI, y4eOHBIX 3aJJaHUi C UCTIOIH30BAHUEM
NPUMEHSATh COJIM a30THON KUCIIOTEL | yyeGHOI INTEpaTyphl
B MIPAKTHUYECKOU JIeATEITbHOCTH,
MIPOBOJIUTh KAUECTBEHHYIO Kommynukamuenwie:
PEaKIMIO HA HUTPAT - UOH.

COCTaBiATh U peraTh YUUTBHIBAIOT pa3Hble MHEHUS U
(UeTIOuKH» TpeBparenii o Teme | STPEMATCA K KOOPMHALMN PasIHIHBIX
430T H €T0 COCTMHEHHA. MO3ULIUNA B COTPYJHUYECTBE
IIpuMeHeHne a30THOM KHMCIIOTHI.

XuMHuueckasi TEpPMUHOJIOTHS:
HUTPAThI, CEJTUTPHI.
33 | Coix aMMOHUSL. Hcnonp3oBaHue XUMHYECKOMN Pezynamuenuvie: OBnaneBaroT HaBBIKU IS

IT/PNe 8
«XUMHYECKre
CBOMCTBA coyek
aMMOHUS».
Hucrpykrax Th

TEPMHUHOJIOTHH: COIM aMMOHHUS
(x0puJ. HUTpAT, KapOOHAT) U UX
IIPUMEHEHHE.

Ob6paraTbes ¢ 1ab0paTOpHBIM
0o0opyIoBaHUEM U
HarpeBaTeIbHbIMU TPUOOpaMHu B
COOTBETCTBUU C NPaBUIaAMH
TEXHUKU OE30MaCHOCTH.
OnuceiBaTh XUMHUYECKHI
AKCIIEPUMEHT C TIOMOIIBIO SI3bIKA
XUMHH.

XapakTepu3oBaTh CBOMCTBA COJIEH
aMMOHHUSI, KOTOPbIE 00YCIIOBJIEHBI

YUUTBHIBAIOT MPABUJIO B TUIAHUPOBAHHUH
Y KOHTpOJIE crioco0a perieHus,
OCYIIIECTBISIOT MOIIATOBBIN KOHTPOIIb

Ilo3nasamenvuole:

CaMOCTOSITEIILHO CO3/IAI0T aJTOPUTM
JeSITeJIBHOCTH TIPU PELICHUU Tpo0ieM
Pa3IUYHOrO XapaKTepa

Kommynukamueuble:

J0roBapuBarOTCsA O COBMECTHOM

IIPAaKTUYECKON NEATEIbHOCTH.




UX CTPOCHUEM - HOHOM aMMOHHUS U
KHUCIIOTHBIM OCTATKOM.

Jlenatb BBIBOJIBI TI0 pe3yJIbTaTaM
IKCIIEPUMEHTA.

Oco3HaBaTh HEOOXOIUMOCTh
coomonenus npaswi Thb u OT mis
COXpaHEHHsI CBOETO 37I0POBbSI H
3I0POBbSI OKPYKAIOIIHX.
CaMoCTOSITEeIPHO TIPOBOUTH
KauCCTBCHHBIC PCAKIMU HA UOH -
aMMOHWUSI.

NeSATEeTLHOCTH, PUXOJIAT K 00IIeMy
pelIeHuI0, B TOM YHCIIE U
CTOJIKHOBEHHUIO HHTEPECOB

34 | Okcuabl a30Ta JaBatb puznueckyro u Pezynamuenvie: DOopMUPYIOT MTO3HABATEIIbHBIN
XUMHUYECKYIO XapaKTEPUCTUKY MHTEPEC K IIPEIMETY,
OKCHJIOB a30Ta. YUHUTBIBAIOT IPABHIIO B MIIAHUPOBAHIH | ypeneHHOCTD B BO3MOKHOCTH
XuMuuecKas TEPMUHOJIOTHUS: M KOHTPOJIE CIIOCO0a pelIeHHs TI03HAHUS TIPUPOIBI,
HecoJ1e00pa3yolne U KUCIOTHBIE 1. . CaMOCTOSITEJIbHOCTD B

03HasamesnbHble: .

OKCHJIbI a30Ta, okcua azota (IV) npUOOpETEHUH 3HAHUI O
[To3HakoMuUTBCS €O criocobamu Mcronb3yioT MOMCK HE0OX0MMMOi XUMUYECKUX SIBIICHUSX.
ITOTy"CHNA U IIPUMCHCHUEM uHGOpMaIIUU ISl BBITOTHEHUS
OKCHJIOB a30Ta. y4eOHBIX 3aJJaHUH C UCTIOJIb30BaHUEM TposBnioT nHTEpec K
OnuchIBaTh CBOHCTBA COETMHERNH | yueGHOI mTepaTypsl KOHKPCTHOMY XUMUHCCKOMY
a30Ta, COCTaBJIATh YPaBHEHUS SJICMEHTY.
peakitii, COOTBETCTBYIOLIUX Kommynuxamuenuwie:
«ILIETOYKE» MPEBPALICHHIA. .
[Iporuo3upoBaTh XUMUYECKUE KOHTPOJMPYIOT ICUCTBHE apTHEpa
CBOMCTBA BEIIECTB HAa OCHOBE UX
CBOMCTB U CTPOCHUS

35 | ®ocdop. XapakTepu3oBaTh CTpOEHUE aTomMa | Pezynamugnoie: DopMUPYIOT HHTEPEC K

docdopa, 0OBICHATH 3aBUCUMOCTh
cBoiicTB (pocopa ot ero
nonoxenus B [ICXD JI.W.
Menneneesna.

JlaBaTh CpaBHUTEIHHYIO
XapaKTEPUCTUKY AJIOTPOTIaM
docdopa: Oenblit U KpacHbII
dbocdop.

XapakTepu3oBaTh CBONCTBA
dbocdopa npu 06pazoBaHUH

IJIAHUPYIOT CBOM JIEHCTBUS B CBSA3U C
IIOCTaBJICHHOM 3aJ1a4€il U YCIOBUAMU
€€ peLIeHUs

Ilo3nasamenvuole:

CTaBAT U POPMYIHPYIOT IETTH U
poOIeMbI ypoka

KOHKPETHOMY XUMUYECKOMY
JIEMEHTY, OCYIIECTBIISIFOT
MIOMCK JIOTIOJTHUTEIbHON
nH(pOpMaLIUK O HEM.




dbochunos, pochuna
(BOIOPOJIHOTO COETUHEHUS
docdopa), okcuaa docdopa (V).
CocTaBisiTh XUMHUYECKHE
YpaBHEHHSI, XapaKTCPUIYIOIIUE
XUMHYECKHEe CBOMCTBA (hocdopa.
OnwuceiBath (hu3ndIecKue U
XUMHYECKUE TIPOIECCHI,
SIBIISTIOIIMECS] YaCThIO KPYrOBOPOTA
BEIIECTB B MPUPOJIE.

OOBSACHATH OMOJIOTMYECKOE
3HavyeHue gocgopa (hocdar
kanpiusa, AT®, [IHK, PHK);
npuMeHenne pochopa u ero
COEeIMHEHUI.

Kommyuul(amuenble:

aJIeKBATHO MCIIOJIb3YIOT PEUYEBbIC
cpencTsa s 3PPEKTUBHOTO PEUICHHS
KOMMYHHUKATHBHBIX 337124

36 | Coenunenus XapakTepu3oBaTh OCHOBHBIE Pezynamuenoie: BricTpauBaroT coOCcTBEHHOE
docdopa. coenuHeHus: okcun pocdopa (V) u LIEJIOCTHOE MUPOBO33pEHUE: O
oprodocdopHas Kuc- CaMOCTOSATENLHO OOHAPYIKUBAIOT U CO3HAIOT IOTPEOHOCTD U
nota, bocdater, runpodocdars n | POPMYIHPYIOT IPOOIEMY. TOTOBHOCTH K
muruapodocdatsr. Iosnasamensiie: camMo00pa30BaHUIO.
OrnuceiBaTh MPUMEHEHHE
coeanHeHui pocgopa. BBISIBJISIFOT IPUYUHBI U CIIEACTBUS VIHTErpupyIoT noTydeHHbIe
Hcnonp30BaTh XMMHYECKYIO SIBJIEHU; CTPOSIT JIOTUYECKUE SHAHWA B TPAKTHHECKIX
TEPMHUHOIIOTHIO: (hocdopHbIe pacCyXIeHHs, yCTAaHABIUBAIOT YCTOBHAX.
ynoOpeHus. IIPUYMHHO — CJIEJICTBEHHBIE CBA3HU
[TpoBOIUTH KaYECTBEHHYIO
peakiuio Ha Gocdar - HOH. Kommynukamuenvie:
YUUTBHIBAIOT PAa3HbIE MHEHHUS U
CTPEMSATCS K KOOPIUHAITMH Pa3THIHBIX
MO3UIUHI B COTPYAHHYECTRBE,
hopMyTUPYIOT COOCTBEHHOE MHEHHE U
MTO3UITUIO
37 | Yraepon. [Tonp30BaThCss XUMUYECKOM Pezynamuenvie: DopMUPYIOT

TEPMUHOJIOTHEN: anMas, rpadur,
JIPEBECHBIN M aKTUBUPOBAHHBII
yroJib, aacopOIus, KapOUIbL.
OnwuceiBaTh 00JaCTH NPUMEHEHUS

pas3nuyaroT crocod U pe3ysbTaT
NEeNCTBUS

CaMOCTOSITENIBHOCTh B
MPUOOPETEHUHU HOBBIX 3HAHUH,
IPAKTUYECKUX YMEHUH,
LIEHHOCTHOT'O OTHOILLIEHUS K




azicopoIum.

JlaBaTb CpaBHUTEIIBHYIO
XapaKTEPUCTHUKY aJUIOTPOIHBIM
MOIU(UKAIMSIM yriiepoza: rpadur,
anmas, aMOpQHBIA yroJb (caxa).
XapakTepu30BaTh CTPOCHUE aTOMa
yriaepojaa, 00bsACHATh 3aBUCUMOCTh
CBOMCTB yIiIeposa OT €ro
nonoxenus B [ICXD JI.1.
MenneneeBa, COCTaBIISITh
XUMHUYECKHE YPaBHEHUS,
XapaKTEepU3YIOLINE XUMUYECKHE
CBOIICTBa yruepoja:
B3aMMO/ICHCTBUE YIJIEpOJia ¢
KHCIIOPOJIOM, METalJIlaMH,
BOJIOPOJIOM, OKCUAMH METAJIJIOB.
OnuceiBath pusnveckue u
XUMHUYECKHUE MPOLIECCHI,
ABJISAIOLMECS YaCThIO

KpYroBOpOTa yriepojaa

Ilo3nasamenvuobie:

BJIAACKOT O6HII/IM IIPpUEMOM PCIICHUA
3aaad

Kommynukamueubte:

JIOTOBApUBAIOTCS O COBMECTHOM
JeSATEeIbHOCTH T0JI PYKOBOJICTBOM
YUUTEIS

ceOe M OKpYKaroluM, K
nproOpPEeTEeHNI0 HOBBIX 3HAHUH,
OTHOIIICHUE K XMMHUH, KaK
AJIEMEHTY 00IIeYeTIOBEYEeCKON
KYJBTYPBHI.

DOopMUPYIOT HHTEPEC K
KOHKPETHOMY XHMHYECKOMY
3IIEMEHTY, OCYIIECTBISIOT
HIOWCK JOTIOJTHUTEIBHOM
UH(POPMALIUHU O HEM.

38

Oxkcuabl yraepoja.

Hcrnonbs30BaTh XUMUYECKYIO
TEPMHUHOJIOTHIO: YTapHBIH T'a3,
YTJIEKHUCIIBIN Ta3.

JlaBaTb CpaBHUTEIBHYIO
XapaKTEPUCTUKY OKCUAY yriepoaa
(I'T) u okcuny yraepona (IV).
OnucelBaTh CBOMCTBA OKCHIOB
YTJIEpPOJ1a, COCTABIIATh YPABHEHMS
peakLuii, COOTBETCTBYIOLIUX
«LETI0YKE» MPEBPAILECHHN .
[IpoBOANUTH KAYECTBEHHYIO
pPEaKLMIO IO PACIIO3HABAHUIO
YTJIEKUCIIOTO ra3a
[Iporao3upoBaTe XMMUYECKHE
CBOMCTBA, MTOJIyYEHUE YTIEKUCIOTO
Y yrapHOro rasa, IpUMEHEHHUE
BEII[ECTB Ha OCHOBE UX CBOWCTB U
CTPOCHHUSL.

Pezynamuenuvie:

YUUTBIBAIOT MPABUJIO B IJIAHUPOBAHUU
1 KOHTpOJIE criocoba perieHus

Ilo3nasamenvuoie:

UCTIONIB3YIOT MOMCK HEOOXOIMMOM
WH(GOPMAIINH /IS BBITTOJTHEHUS
y4eOHBIX 3aJ]aHUi C UCTIOJIb30BAHUEM
yueOHO! TUTEepaTyphbl

Kommynukamueuble:

KOHTPOJIUPYIOT ACHCTBUE TapTHEPA

HpO}IBJ'ISIIOT 9KOJOTHYCCKOC
CO3HaHHC.

DOopMHPYIOT YMEHUE
UCIIOJIb30BaTh 3HAHUS B OBITY.
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KapGonartsr.

I1/PNe 9
«KauecTBeHHbIE
peakuuu Ha
pacro3HaBaHue
KapOOHATOBY.
Hucrpykrax Th

[Tonb30BaTbCa XUMUYECKON
TEPMUHOJIOTHEN: YTrOJIbHAs
KHCJIOTa, COJIM YTOJIbHOW KHCIIOTHI:
KaJIBLIUT, COAQ, MOTAI, UX
3HaYEHHE U MPUPOJIE U KU3HU
4eJI0BEKa.

KectkocTh BOIbI (BpeMEHHAS U
MOCTOSIHHAST), CIIOCOOBI €€
ycTpaHeHus (mepexoa kapOoHaTa B
rUIpoKapOoHaT).

CocTaBisiTh ypaBHEHUS PEaKIUd,
COOTBETCTBYIOIINX «IICTTOYKE)
MIpEeBpaIIeHH, TPOBOIUTD
KaueCTBEHHYIO PEAKIUIO Ha
KapOOHAT - HOH.

[Iporuo3upoBaTh XUMUYECKHE
CBOICTBa BEILIECTB HA OCHOBE UX
CBOIICTB M CTPOEHUS
OO6pararbest ¢ 1a00paTOPHBIM
o0opynoBaHuEM U
HarpeBaTeIbHBIMU MPUOOpaMU B
COOTBETCTBUU C IIPaBUIAMHU
TEXHUKH 0€30MMacCHOCTH.

OnuceiBaTh XUMHUYECKHIA
HKCIIEPUMEHT C TTOMOIIIBIO SI3bIKA
XUMHH.

Jlenatb BBIBOJIBI TIO pe3yJIbTaTaM
AKCIIEPUMEHTA.

Oco3HaBaTh HEOOXOINUMOCTh
cobmonenwus npasui Th u OT mns
COXpPaHEHHUsI CBOETO 37I0POBbS U
310POBbSI OKPYXKAIOILIUX.

Pezyﬂﬂmueuble:

pasIuyaroT crocod U pe3ysbTaT
NENUCTBUSA

Ilo3nasamenvuole:

BJIQ/ICIOT OOIIUM MPUEMOM PEIICHUS
3a/1a4; OCYLLECTBIISIFOT IMPSAMOE
JeNyKTUBHOE JI0Ka3aTeIbCTBO

Kommynukamuenbte:

A0roBapruBarOTCA O COBMECTHOM
ACATCIIBHOCTH, ITPUXOJIAT K 06meMy
PEIICHUTO

OBiageBaroT HaBLIKU IS
MPaKTUYECKON JeSATEIbHOCTH.

DopMUPYIOT YMEHHE
UCIIOJIb30BaTh 3HAHUS B OBITY.
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KpemHwnii.

XapakTepru3oBaTh CTPOCHHUE aTOMa
KpEMHUSI, OOBSICHITH 3aBUCHMOCTh
CBOMCTB KPEMHHS OT €ro
nonoxenus B [ICXD JI.1.
Meunneneesna.

Peeyfmmu(mble:

aJIeKBaTHO BOCIIPUHUMAIOT
MPEUIOKEHUS M OIICHKY YUUTEINS U
OJIHOKJIACCHUKOB

DOopMHPYIOT UHTEPEC K
KOHKPETHOMY XUMHUYECKOMY
3JIEMEHTY, OCYLIECTBIISIOT
IIOMCK JIOTIOJTHUTEIbHON
uH(popMaIuu o HeM.




Hcnonp30BaTh XUMUYECKYIO
TEPMHHOJIOTHIO: TIOJYIIPOBOJHUK;
CUJIaH (BOJIOPOAHOE COECAUHEHHE
KpEMHUS); IPUPOHbIE

COEIMHEHUS] KpeMHHUSI (KpEMHE3EM,

KBapll ¥ €ro pa3HOBUIHOCTH,
CUJIMKAThI, aTFOMOCHIIUKATHI,
acoecr).

OnuceiBaTh GMOJIOTHYECKOE
3HaUYEHUE KPEMHHUS.

CocTaBniTh XUMHUYECKHE
YpaBHEHHUS, XapaKTEpPU3YIOIIHE
XUMHUYECKHUE CBOICTBA KPEMHUS:
B3aUMOJICVICTBUE C KUCIOPOIOM,
MeTaJlJIaMH, [IeJI0YaMHU.
CocraBisiTh ypaBHEHUS
XUMHUYECKUX PeaKIHii OKCUuaa
kpemuus (IV) ¢ menogamu,
OCHOBHBIMH OKCHIaMH,
KapOoHaTaMHU 1 MarHUEM.
XapakTepru3oBaTh NPUMEHECHHE
KPEMHUSI.

I'pamoTHO OOpamaThes ¢
BELIECTBAMM B ITIOBCEAHEBHON
KU3HH

Ilo3nasamenvuoie:

BBIOMPAIOT HanboJee 3G hEeKTUBHBIE
CIIOCOOBI perieHus 3a/1a4,
KOHTPOJIMPYIOT U OLEHUBAIOT MPOIIECC
U pe3ybTaT JeSATeIIbHOCTH

Kommynukamueubte:

JIOTOBapHBAIOTCS O pacIipeelICHUN
(GyHKUIMN U poJieil B COBMECTHOM
JEATeIIHOCTH
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CuimmkarHas
MPOMBINIIIEHHOCTb.

Hcnonb30BaTh XUMUYECKYIO
TEPMHHOJIOTHIO, XapaKTepU3ys
TIOHSITHS: KPEMHHUEBAasT KHCIIOTa U
e€ conu (CHIIMKATHI), CUITHMKATHAs
MPOMBIIIICHHOCTbD, PACTBOPHIMOE
CTEKJIO, CTEKJIO, LIEMEHT,
KepaMuKa.

OOBSICHITH

MIPAKTHYECKOE MPUMEHEHHE
COCIMHEHUHN KPEMHUS
[IporHo3upoBaTh XUMHUYECKUE

Ilo3nasamenvHole:

BBIOMparOT Hanobosee F(h(HEKTUBHBIC
CHIOCOOBI peleHus 3a/1a4,
KOHTPOJIMPYIOT B OIICHUBAIOT IPOIIECC
U pe3yJbTaT JesTeIIbHOCTH;

MPEJICTABIISIOT HHPOPMAITUIO B BHJIE
TaOIHUII, CXEM, OTIOPHOTO KOHCIIEKTA,
BJIQJICIOT OOIIIUM IMPUEMOM PEIICHHS
3a1a4

[IposBAAOT SKOJIOTHYECKOE
CO3HaHHE.

OBnaneBarOT HaBbIKU JJIS
MIPAKTUYECKON JIEATEITbHOCTH.

DopMUPYIOT yMEHHE
WCIIOJIb30BaTh 3HAHUS B OBITY.




CBOMCTBA BEIIECTB HAa OCHOBE UX
CBOMCTB U CTPOCHUSL.

Pezynamuenvie:
pa3MyaroT crnocod U pe3yabTar
IEUCTBUA

Kommynukamuenbte:

JA0OroBapuBarOTCA O COBMECTHOH
JACATCIIBHOCTH

42 | Pewenue 3a1a4 Ocyl1ecTBISIFOT KOHTPOJIb Pezynamuenvie: [IposIBASIOT OTBETCTBEHHOCTH
MPEAMETHBIX U METAIPEIMETHBIX . 3a CBOM PE3YJIbTaThl.
y4eOHBIX JEHCTBUI 110 TEME: OCYIICCTBIIAIOT HTOTOBBIN
«HeMeTaTby, TIPHMEHSS U TIOIIArOBBIM KOHTPOJIb 110
HOJIy4EHHbIE 3HAHUS U pe3yabTaty
chopMupOBaHHBIC YMEHUS TS

(bopmmp y a Ilo3nasamenshoie:
pelieHus yueOHbIX 3a/1a4.
CTPOAT PEUYCBOE BHICKA3HIBAHUE B
YCTHOHM M MUCbMEHHOU popme
Kommynuxamuenuwie:
KOHTPOJIUPYIOT IEUCTBUS IapTHEPA
43 | Pemenue 3amau ['paMOTHO IPOBOINUTH aHATHU3 Pezynamuenvie: OrnpeaensroT CBOIO JTUYHYIO

CBOEH paboThI, BHITIOIHATH
KOPPEKIIHIO.

MPUHUMAIOT U COXPAHSIOT y4EOHYIO
3a/1auy, MJIAHUPYIOT CBOM JIEUCTBUS B
COOTBETCTBHH C ITOCTABJICHHOM 3a/1auei
U YCIIOBUSIMH €€ pean3alnuu

Ilo3nasamenvuole:

CTPOSIT PEYEBOE BBHICKA3bIBAaHUE B
YCTHOH ¥ MUCbMEHHOU opme

Kommynukamuenble:

YUYUTBIBAKOT pa3HbIC MHCHUA U
CTPEMSTCA K KOOpAWHAIIMN PA3JIMYHBIX
HO3PII.IHI>1 B COTPYAHUYCCTBC

MO3ULMIO, aIEKBaTHYIO
¢ depeHIIMPOBaHHYIO
CaMOOILIEHKY CBOUX YCIIEXOB B
yueoe.

HpO}IBJ'ISIIOT OTBCTCTBCHHOCTD
3a CBOM pE3YyJIbTaThI.




IIpakTukym no

HEOPraHNu4ecKou
XHMHUH

44 | TI/P Ne 10 O6pararbest ¢ 1a00paTOPHBIM Pezynamuenvie: OBnafeBarOT HABBIKK IS
«Ionyuenue 000pyaOBaHUEM U IIPAKTUYECKOU JEATEIbHOCTH.
aM(OTEpHOTO HarpeBaTeIbHBIME IPUOOPaMK B YYIHUTHIBAIOT MPABUIIO B MJIAHMPOBAHUM
IUApOKCHA COOTBETCTBUH C IPABHIAMH Y KOHTPOJIE Criocoda pereHus, [IposiBRsIOT OTBETCTBEHHOCTD
IIHHKAY. TeXHIKH 6e30MaCHOCTH. OCYUHIECTBJISIOT IMOLIArOBbIA KOHTPOJIb | 32 CBOM PE3YJIbTaThI.
Hucrpykrax Th OrnuchIBaTh XUMUYECKUN 11 .

03Ha6amenvHbIE:
SKCIIEPUMEHT C ITOMOILBIO SI3bIKA
XHMHH. CaMOCTOATENIBHO CO3JA0T AIITOPUTM
Jlenatb BBIBOJIBI 110 PE3yJIbTaTaM JEeSATeNIbHOCTH MPH PEIICHUU TpodiieM
9KCNCpUMEHTA. Pa3JIMYHOTO XapaKTepa
Oco3HaBaTh HEOOXOAUMOCTH
cobmoenus npaswit Tb u OT wis | Kommynuxkamuenesie:
COXpPAHEHHUsI CBOETO 370POBbS U .
3/I0POBBS OKPYIKAIOTIHX. JIOTOBApUBAIOTCS O COBMECTHOM
Xapaktepu3oBaTb XUMHUYECKHE AeATENLHOCTH, PUXOAAT K 0bIEeMy
CBOICTBa aM(POTEPHBIX BEUIECTB, PCILICHUIO, B TOM HHCIIC 1
COCTABIISTE XHMUUCCKIE CTOJIKHOBEHUIO UHTEPECOB
YpaBHEHUS, XapaKTEPUIYIOLTHE
9THU CBOMCTBA , PEIIATh «IIETOYKH
IIPEBPAILCHHMN.
[IpuMeHATH NOTyYEHHbIE 3HAHUS U
chopMupoOBaHHBIC YMEHUS TS
pelieHus yueOHbIX 3a/1a4.

45 |TI/P Ne 11 OO6pararbest ¢ 1a00paTOPHBIM Ilo3nasamenwvnwle: camoctroarenbHoe | OBIIaeBaIOT HABBIKUA IS
«Pemenune obopyIoBaHUEM U BBIJICJICHHE W (POPMYIIMPOBAHUE MMPAKTHYECKOM IeATeTHHOCTH.
AKCIIEPUMEHTAIIbHBI HarpeBaTeIbHBIMU PUOOpaMU B M03HABATENBHOM 11eNu; pedrekcus
X 3a]1a4 MOoArpymnmna COOTBETCTBUU C TIPABUIAMHU CIOCO0O0B M yCIIOBUM JCHCTBUA,

[[{enouHO3eMENbHBI TEXHHUKHU 0€3011aCHOCTH. KOHTpOJIb U OLIEHKA Ipoliecca U

X MCTAJIJIOB».

Hucrpykrax Th

OnmceIBaTh XUMHYECKUH
AKCIEPUMEHT C MIOMOILBIO A3bIKA
XHUMUH.

JlenaTp BBIBOJIBI IO PE3yIbTaTaM
AKCIIEPUMEHTA.

pe3yJIbTaTOB AEATEIbHOCTH; YMEHUE
aJIEKBaTHO, OCO3HAHO U IPOU3BOJILHO
CTPOMUTH PEUYEBOE BHICKA3BIBAHUE B
YCTHOM U MUCBMEHHOW peyH.
Kommynuxamuenwie:




Oco3HaBaTh HEOOXOIUMOCTE
cobmonenwust npasui Th u OT mns
COXpPaHEHHUsI CBOETO 37I0POBbs U
37I0POBBSI OKPY>KAIOIIIHX.
[TpoBOIUTH HECTIOKHBIC
XAMHYECKHE OIBITHI U
HaOJII0IEeHUS 32 U3MEHEHUIMU
CBOMCTB IIEJIOYHO3EMEIbHBIX
METaJIOB B MPOIIECCE
MIPEBPALLCHU.

[IpuMeHATh MOTyYeHHbIC 3HAHUS U
c(hopMUPOBaHHBIC YMEHUS JIS
pelieHus yueOHbIX 3a/1a4.

MJIaHUPOBAHUE YIEOHOTO
COTPYAHUYECTBA C YUUTEIEM U
CBEPCTHUKAMH — OIIpe/IeTICHHUE

L[EJIM; TOCTAaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B TIOUCKE U cOope
nH(OpPMAIIUU; TOCTATOYHOU MOIHOTON
Y TOYHOCTBIO BBIPAXKaTh CBOU MBICITH B
COOTBETCTBUHU C 33Jja4aMH U
YCIIOBUSIMH KOMMYHUKAIINH; BIIaJICHUE
MOHOJIOTHYECKON U TUATIOTMYECKOU
dbopmamu peun.

Pezynsamuenbie: TOCTaHOBKA yUeOHOU
3a/la4yll Ha OCHOBE COOTHECEHHUS TOTO,
YTO YK€ U3BECTHO U YCBOCHO
yUYalIMMHUCS, U TOTO, YTO eIlle
HEU3BECTHO; OIPEICIICHHE
MOCIIEI0BATEIHLHOCTH MPOMEKYTOUHBIX
Hesel ¢ y4eToM KOHEYHOTO
pe3yibTarta;

MOJT PYKOBOJICTBOM yUYHUTEs
MPOBOJIUTH OMOCPEIOBAHHOE
HaOI0IeHNe

10/l PYKOBOJICTBOM YUHUTEJISI

0 OpMIIATH OTUET, BKIIOYAIOIINN
OINMCaHUE IKCIIEPUMEHTA, €T0
pE3yJIbTAaTOB, BHIBOJIOB.
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IT/P Ne 12
«Pemenune
AKCIEPUMEHTAIbHBI
X 3aJ71a4 NOJrpymnmna
Kucnopona».

Hucrpykrax Th

Ob6paraTbes ¢ 1ab0paTOPHBIM
0o0opyIoBaHUEM U
HarpeBaTeIbHBIMU MPUOOpaMU B
COOTBETCTBUU C TIPABUIAMHU
TEXHHMKH 0€30IaCHOCTH.
OnmceIBaTh XUMHYECKUH
AKCIIEPUMEHT C MTOMOIIIBIO SI3bIKA
XHAMHH.

JlenaThb BBIBOJBI MO PE3yJIbTaTaM
IKCIIEPUMEHTA.

Pezynamuenvie:

pas3IuyaroT crocod U pe3ysbTaT
NEeNCTBUSA

Ilo3nasamenvuole:

BJIQJICIOT OOIIUM IMPUEMOM PEIICHUS
3a/1a4;

OCYHICCTBIIAKOT IIPAMOC NJCAYKTUBHOC

OBnaneBarOT HaBBIKU IS
MIPAKTUYECKON IEATEIbHOCTH.




Oco3HaBaTh HEOOXOIUMOCTE
cobmonenwust npasui Th u OT mns
COXpPaHEHHUsI CBOETO 37I0POBbs U
3JI0POBBSI OKPYKAFOIIIHX.
XapakTepu3oBaTh CTPOCHHE
MOJIEKYJIBI KHCJIOPO/a, COCTaBISTh
XUMUYECKHE YPAaBHEHUS,
XapaKTePU3YIOIINE XUMHUECKUE
CBOMCTBA KHCJIOPO/1a, OOBACHSITH
MPUMEHEHUE aJTIOTPOITHBIX
MoauUKaIMH KACTOpOoa.
IIpuMeHATh 3HaHUA O
71a00pPaTOPHBIX

IIPOMBIIUIEHHBIX CIIOCO0ax
MOJIyYEHUsl KUCIIOpOoJia .

J0Ka3aTcJIbCTBO
Kommyuukamuenbte:

JIOTOBapUBAIOTCSI O COBMECTHOM
ACATCIIbHOCTU IO PYKOBOACTBOM
YUYHTEIsI; KOHTPOJIUPYIOT JEHCTBUS
naprtHepa, paboTas B mape.

47 |TI/P Ne 13 OGpatartbcst ¢ 1a00paTOPHBIM Pezynamuenoie: OBnazieBalOT HABBIKHU IS
«Pemenne 000pyI0BaHUEM U . NPaKTUYECKOHN JIEATSILHOCTH.
9KCIEPUMEHTAIIBHBI HarpeBaTebHBIMU PUOOPaMH B OCYMICCTBILOT IOIIArOBBIM KOHTPOIIB
X 3aJ1a4 MOArpyIa COOTBETCTBUHU C IIPABUIIAMU 110 pE3yJIbTaTy
[anoreHoB. TEXHUKU OE30MaCHOCTH.

. Ilo3nasamensnuie:
OnwuchIBaTh XUMUYECCKHIA
Hnucrpykrax Th HKCIIEPUMEHT C TTOMOIIIBIO S3bIKA IIPOBOJIAT CPABHEHHE U
XHMHH. KJIACCHU(PHUKAIUIO TI0 3a/IaHHBIM
JlenaTs BBIBOJBI IO pe3yIbTaTaM KPUTEPUSM; OCYIIECTBISIOT MPSIMOE
9KCIICPUMCHTA. JEYKTUBHOE 10KA3aTEIbCTBO
Oco3HaBaTh HEOOXOIUMOCTh
coomonenus npasuwi Tb u OT gna | Kommynuxkamuenesie:
COXpaHEHHsI CBOETO 37I0POBbSI H .
3710POBBS OKPYIKALOIIHX. HaXoJAT o0llee perieHre yueOoHoit
3aaun

48 |II/P Ne 14 OO6parmarbes ¢ 1a00paTOPHBIM Pezynamuenoie: DopMUpYIOT
«[IpakTrueckoe 000pyIOBaHUEM U . CaMOCTOSITETFHOCTh B
peBpaIlcHUe HarpeBaTeIbHBIMU PUOOPAMH B OCYHICCTBIIOT IMOIIATOBBIM KOHTPOIIL | oG peTeHn HOBBIX 3HAHHH,
BEIIECTBY. COOTBETCTBUY C MPABHUIIAMU O pesynbTaty NPaKTUYECKUX YMEHHUIA,

TEXHUKU O€30IIaCHOCTH.
OnuceIBaTh XUMAYECKUI

Ilo3nasamenvuole:

[IEHHOCTHOTO OTHOIIEHUS K
cebe 1 OKpYKarouM, K




HNucrpykrax Th AKCIIEPUMEHT C TTOMOIIBIO SI3bIKA MIPOBOJIST CPABHEHHE U MpUOOPETEHUIO HOBBIX 3HAHUM,
XAMHUH. KJIacCU(UKALIUIO 10 33JaHHBIM OTHOILIEHHE K XUMHH, KaK
Jlenath BBIBOJIBI IO PE3yjIbTaTaM KPUTEPHUSM; OCYIIECTBISIOT MPSIMOE 3JIEMEHTY 00IIIeUeIOBEYECKOM
AKCIIEPUMEHTA. JNeAYKTUBHOE JI0Ka3aTeIbCTBO KYJIbTYPBI.
Oco3HaBaTh HEOOXOIUMOCTD OBaeBarOT HABBIKU IS
coomonenust mpasuit Thb u OT st Kommynuxamugnuie: HPAKTHYECKOM eI TEIbHOCTH.
COXpPaHEHHUsI CBOETO 37I0POBbs U HAXOJAT OBIIEE PemIeHHe YIeOHOH
3JI0POBbSI OKPYKAIOIIUX. sanaun
6 | [lepBoHavabHBIE
NOHATHSA 14
OpraHuvecKo
XHMHH
49 | IIpenmer 1 YCBOUTH NEpBOHAYAIIBHBIC Ilo3nasamenvHole: DopMUPYIOT
OpraHUYeCKOn CBEJICHUS O CTPOCHUH CaMOCTOSTENLHOCTh B

xumuu. CTpoeHue
aToMa yriepoja.

OpraHN4Y€CKUX BCIICCTB.

Oco0eHHOCTH OpTraHUYECKUX
COEIMHEHUH; BaJICHTHOCTb;
CTCIICHb OKHCJICHUA 3JICMCHTOB B
COEJIMHEHUSX.

Ponb OpraHN4YCCKUX BCHICCTB IJIA
YCJIO0BCKaA.

bronornueckn Ba)xHbIE BEIIECTBA:
JKUPBI, YIIIEBOJIbI, OCTIKU; XUMHUS U
MAIIA; KaJOPUWHOCTH KHUPOB,
O€JIKOB U YTJIEBOJIOB; KOHCEPBAHTHI
MUIIEBBIX MPOIYKTOB (YKCyCHas
KHCJIOTA).

IIpupoaHBIE HICTOYHUKHI
yrieBoaopoaoB. Hedts u
MPUPOJIHBIN ra3 U UX NpUMEHEHHE.

XUMHUYECKOE 3arpsi3HEHUE

BEIOMparoT Hanbosee AP eKTUBHBIE
CTIOCOOBI pelICHHUs 3a/1ad,
KOHTPOJIMPYIOT U OI[CHUBAIOT TPOIIECC
U pe3yNbTaT ACSITENbHOCTH;

MPECTaBISIIOT HHPOPMAIIHIO B BUE
Ta0JIHII, CXEM, OTIOPHOTO KOHCIIEKTA,
BBIJIBIDKCHUE THUIIOTE3, UX
000CHOBaHHUE, I0KA3aTCIIHCTBO

Pezyfmmueuble:

IIOCTaHOBKa y‘-IC6HOI71 3aga4u Ha
OCHOBE COOTHECEHUSA TOI'O, 4TO
HU3BCCTHO U YCBOCHO , U TOT'O, YTO CILC
HENU3BCCTHO

Kommynukamueuble:

Y4acCTBYIOT B KOJIJIEKTUBHOM
00CYX/IeHUH NPO0IIEeM, TPOSBIISIOT
aKTUBHOCTh BO B3aUMOJCHCTBUU TS

IPUOOPETEHUHU HOBBIX 3HAHUH,
NPaKTUYECKUX YMCHHUH,
IIEHHOCTHOTO OTHOIIICHUS K
cebe 1 OKpyKaroluM, K
MPUOOPETEHUIO HOBBIX 3HAHMIA,
OTHOHIICHUEC K XMMHUHU, KaK
3JIEMEHTY 00111e4eTI0BEYeCKOM
KYJBbTYPBI.

[TposBrsAIOT SKOTOTHYECKOE
CO3HaHHUE.

HcnbIThIBaIOT
rOpJIOCTh 32 POCCHICKYIO

HayKy.




OKpYKaloIle Cpelibl U ero
IOCJIICACTBHA.

[Tpobnemsl Oe30macHOro
HCITOJIb30BaHUS BEIIESCTB U
XUMHUYECKUX PEAKIIUI B
IMOBCEAHEBHOM KH3HU.
TokcuuHble, roprouue,
B3PBIBOONIACHBIE BEIIECTBRA.
breiTOBas xumMmueckas
rPaMOTHOCTb.

PEIICHN A KOMMYHUKATUBHBIX U
II03HAaBAaTCJIIBHBIX 3a1a4
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AJIKaHEbL.

HCpBOHa‘IaJ'ILHLIe CBCACHHA O
CTPOCHUHU MOJICKYJI aJIKAHOB.

PacmmpuTh NOHATHITHBIN aniapar:
YTJIEBOJIOPOIbI: METAH, 3TaH,
npenensHble Y B, roMonory,
HU30MEpHI.

[IpenenbHbIE YTIEBOJOPOIBI;
TOMOJIOTUYECKHUM psAJT TPEETbHBIX
YII€BOI0OPOAOB; U30MEPHSI.

3HaTh HOpMYINBI METAHA U €r0
OMKaNIINX TOMOJIOTOB.

W3roraBnuBaTh MOJIEIN MOJIEKYI
YTJIEBOJOPOJOB HAa OCHOBE 3HAHU I
XUMHYECKOTO CTPOCHUS MOJIEKYJI.

CocTtaBiarh GopMyIIBl TOMOJIOTOB
U HM30MEpOB alIKaHOB, HA3bIBAThH
nux.

XapakTeprn3oBaTh XUMHUYECKUE
CBOMCTBA OPraHUYECKHUX
COETUHEHUN.

3anuchIBaTh YpaBHEHUS peakuil

Ilo3nasamenwvhoie:

HCITOJIB3YIOT TTOMCK HEOOXOAMMOM
uHGOpMAaIIUU IS BBITOTHEHUS
y4eOHBIX 3aJJaHU# C UCTIOJIb30BAaHUEM
y4eOHOI JTUTepaTyphl;

BBIOMPAIOT HanboJee 3G HEeKTUBHBIE
CrocoObI pelieHus 3a1ad,
KOHTPOJIUPYIOT U OLIEHUBAIOT MPOIIECC
U pe3yJIbTaT JesATCIIbHOCTH;

MPECTaBISAI0OT HHPOPMAIUIO B BUJIE
TaOJIMIL, CXEM, OTIOPHOT'O KOHCIIEKTa

Pezyfmmueubze:

YUYUTBIBAIOT IIPAaBUJIO B IIJTAHUPOBAHUU
" KOHTPOJIC crocoba pCIICHUA

Kommynukamueuble:

KOHTPOJIUPYIOT IEMCTBUE TapTHEPA

DOpMUPYIOT OCHOBBI
9KOJIOTUYECKOT'O MBIIUICHHUS.

DopMUPYIOT UHTEPEC K
KOHKPETHOMY XUMHUYECKOMY
3JIEMEHTY, OCYIIECTBISIOT
TTOMCK JOTIOTHUTEIbHON
uHpopMaIuu o HeM.




OPraHMYEeCKUX COCTUHECHUH.

[IpuMEHATh HABBIKU PEIICHHUS
pvaéTHbIX 3aaa4, MoJIy4CHHBIC B
Kypce HEOpraHU4eCKOU XUMHH,
npu pabote ¢ hopmynamu
OpPraHMYECKUX COCAMHEHHUH.

[TpupoaHbIE HCTOYHUKHI
yraeBoaopoaos. Hedts u
NPUPOJIHBIN ra3 ¥ UX MPUMEHEHHE.

XUMHYECKOE 3arpsi3HEHUE
OKpPY’KaroIlle cpefibl U €ro
IIOCJIE/ICTBHSL.

briToBas xumnueckas
rPaMOTHOCTb.
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AJIKEHEL.

HepBOHa‘IaJ'ILHLIe CBCACHHA O
CTPOCHHHU MOJICKYJI aJIKCHOB.

PacimmpuTs NOHATUNHBIN anmapar:
YIJIEBOAOPOBI: HEMPEAECIbHbIE
VB, 3TuieH; rOMOJIOTH, U30MEPBI,
JIBOMHAS CBA3b.

3HaTh HOPMYIIBI ATUIIEHA U €70
OMKaNIINX TOMOJIOTOB.

N3roraBiauBars MOAEIHN MOJIEKYII
YIJIEBOAOPOJOB Ha OCHOBE 3HAHMI
XUMHUUYECKOTO CTPOEHUSI MOJIEKYIL.

Onpenenars N30Mepbl U TOMOJIOTH,
3aMUChIBaTh UX CTPYKTYPHBIE
(dbopMymBI, Ha3BIBAThH UX.

I[aBaTB Ha3BaHUA U3YUYCHHBIM
BCIICCTBAM.

Ilo3nasamenwvhoie:

CTaBST U POPMYIHPYIOT IETTH
poOJIeMbl YpOKa;

BBIOMpatoT Hanbosee FpPeKTUBHBIE
CrocoOBI pelieHus 3a1ad,
KOHTPOJIMPYIOT U OLEHUBAIOT MpOLiecC
U pe3yJNbTaT JAesITeIbHOCTH;

MPEICTaBISAI0T HHGOPMAIUIO B BUJIE
TaOJIMIL, CXEM, OLIOPHOT'O KOHCIIEKTa

Peeyfmmu(mble:

IJIAHUPYIOT CBOM JIEHCTBUS B CBSA3U C
IIOCTaBJICHHOM 3aJ1a4€il U YCIOBUAMU
€€ peLIeHUs

Kommynukamueuble:

AICKBATHO UCIIOJIB3YIOT PCUCBBIC

DopMUPYIOT TOHUMAHKE
0COOEHHOCTEH KM3HU U Tpyaa
B YCIOBUSAX UH(OpMATH3AINH
oO1ecTna.

DopMUPYIOT UHTEPEC K
KOHKPETHOMY XUMHYECKOMY
3JIEMEHTY, OCYIIECTBIISIOT
TOUCK JIOTIOJITHUTEIIbHOMN
UH(POPMALIUHU O HEM.




XapakTepu30BaTh XUMUYECKUE
CBOMCTBA OPraHUYECKUX
COCIMHEHUN.

3anuchiBaTh YpaBHEHUS PeaKIui
OPraHUYEeCKUX COCIUHECHUM.

[IpuMeHATh HaBBIKU PEILICHUS
pacy€THBIX 3324, IOJTyYEHHBIE B
Kypce HEOPraHU4EeCKOM XUMHUH,
pu padoTe ¢ popMynamu
OPraHUYEeCKUX COCIUHECHUM.

XUMHUYECKOE 3arpsi3HEHUE
OKPYKAaIOIIEH Cpelibl U €ro
MOCIIEACTBHUSL.

cpenctBa st 3 (HEKTUBHOTO pereHus
KOMMYHHKATHUBHBIX 3a1a4
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AJIKUHBL.

HepBOHa‘IaJ'ILHLIe CBCACHHA O
CTPOCHUHU MOJICKYJI aJIKWHOB

PacmmpuTe NOHATUIHBIN anmapar:
YTJIEBOJOPO/BI: AllETUIIEH U €ro
TOMOJIOTH, U30MEpBI, TPOMHAs
CBS3b.

W3roraBnuBaTh MOJIEIN MOJIEKYJI
YTJIEBOJOPOJOB HA OCHOBE 3HAHUI
XUMHYECKOTO CTPOCHUS MOJIEKYJI.

Ornpenenstb ©30MePbl U TOMOJIOTH,
3aMUChIBaTh UX CTPYKTYpPHBIC
(bopMyITbI, HA3BIBATh HX.

llaBaTB Ha3BaHUWA U3YUYCHHBIM
BCIICCTBAM.

XapakTepru30BaTh XUMUYECKUE
CBOMCTBA OPraHUYECKHUX
COETUHEHUN.

3anuchiBaTh YPABHEHUS PEaKIMU

Ilo3nasamenwvnoie:

BBIOMPAIOT HanboJee 3G HEeKTUBHBIE
CrocoObI pelieHus 3a1ad,
KOHTPOJIUPYIOT U OLIEHUBAIOT MPOIIECC
Y pe3ysIbTaT JesTCIIbHOCTH;

MPECTaBISIIOT HHPOPMAIIHIO B BUE
Ta0JIHII, CXEM, OTIOPHOTO KOHCIIEKTa

Pecynamuenvie:

NPUHUMAIOT U COXPAHSIOT yueOHYIO
3aa4y, YUUTBIBAIOT BbIACIICHHBIC
YUUTEIEM OPUEHTUPBI AEUCTBUS B
HOBOM y4eOHOM MaTepHase B
COTPYJHUYECTBE C YUUTEIIEM
Kommynurkamuenuvie:

MIPOSABIIAIOT aKTUBHOCTD BO
BSaHMOHeﬁCTBHH JJId pCIICHUA
MIO3HABATENbHBIX U
KOMMYHHKAaTHUBHBIX 33213‘-1(33)1310T
BOMPOCHI, (HOPMYIHPYIOT CBOU
3aTpyAHEHUs, IIpeIaratoT IOMOIIb B

DopMUPYIOT UHTEPEC K
KOHKPETHOMY XUMHYECKOMY
3JIEMEHTY, OCYIIECTBIISIOT
TOUCK JIOTIOJIHUTEIIbHOMN
UH(POPMALIUHU O HEM.




OPraHMYEeCKUX COCTUHECHUH.

[IpuMEHATh HABBIKU PEIICHHUS
paC'—IéTHbIX 3aaa4, MoJIy4YCHHBIC B
Kypce HEOpraHU4eCKOU XUMHH,
npu pabote ¢ hopmynamu
OpPraHMYECKUX COCAMHEHHUH.

COTPYAHUYECTBE)
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CnupTsl.

[IepBoHayanbHbIE CBEJICHUS O
CTPOEHUH MOJIEKYJ CIIUPTOB.

OYHKIMOHAIbHBIE TPYIIIBI
OPraHUYECKUX COCTUHECHUM.

CnupTsl (METaHOI, ATaHO,
IJIULEPUH) KaK [PEICTaBUTENN
KHCJIOPOACOAEPKAILUX
OpPraHUYECKUX COCIUHEHUH.

I[aBaTL Ha3BaHUA U3YUCHHBIM
BCIICCTBaAM.

du3nyeckas U XuMu4decKas
XapaKTECPHUCTHUKU CITMPTOB HA
MpuMepe 3TUJIOBOTO CITUPTA.

OnuceIBaTh CBONCTBA U
(U3HOTIOTUYECKOTO BO3ACUCTBUS
Ha OpPTaHU3M TUJIOBOTO CIIHPTA.

Oco3HaBaTh HEOOXOINMOCTE
3I0pOBOTO 00pa3a >KU3HHU.

3anuceiBaTh YpaBHEHHS peakuit
OPraHUYECKUX COCTUHECHUH.

[TpuMeHSTh HABBIKU pEIICHUS
pacy€THBIX 337124, MOJyYSHHbIE B
Kypce HEOPraHU4eCKOM XUMHH,
npu pabore ¢ hopmyaamMu

Ilo3nasamenvuoie:

BEIOHMpatoT Hanboee 3 HeKTHBHBIC
CTIOCOOBI pelICHuUs 3a/1ad,
KOHTPOJIUPYIOT U OIICHUBAIOT MPOIIECC
U pe3yJbTaT ACSITEIbHOCTH,

MPEACTABIISIOT HH()OPMAITUIO B BUJIC
Ta0JIMII, CXEM, OTIOPHOTO KOHCIIEKTa

Peeymzmuenble:

YYHUTBHIBAIOT NMPABHUJIO B ITAHUPOBAHUH
1 KOHTpOJIE criocoba perieHus

Kommynukamuenble:

KOHTPOJIUPYIOT ICUCTBUE TAapTHEPA

[TocTeneHHO BBHICTPAaUBAIOT
COOCTBEHHOE

LEJIOCTHOE MUPOBO33pEHHUE: O
CO3HaBaTh MOTPEOHOCTH U
TOTOBHOCTD K
caM000pa3oBaHUIO, B TOM
YHClie U B paMKax
CaMOCTOATEIIbHOMN
NESITEIbHOCTH BHE LIKOJIBI;

OLCHHUBATH )KU3HCHHBIC
CUTYAIlUU C TOUKH 3PCHHUS
Oe3omacHOTO 00pasa KU3HU U
COXPaHEHHUS 3/I0POBBS;

OLIEHUBATh IKOJIOTMYECKHUI
PHCK B3aUMOOTHOILIEHHI
YyeJ0BeKa U IPUPOJIBI.

CtpemsTcst K 310pOBOMY
00pa3zy KHU3HH.




OPraHMYEeCKUX COCTUHECHUH.

54 | Anpaerupepl. IlepBoHavasibHBIE CBEIEHUS O Ilo3naeamenvnoie: DopMUPYIOT UHTEPEC K
CTPOCHHUH MOJIEKYIT aJIbJIETHUI0B KOHKPETHOMY XUMHUYECKOMY
BBIOMPAIOT HanboJee 3G GHEeKTUBHBIE 3IEMEHTY, OCYIECTBIAIOT
OYHKIIMOHAIBHBIC TPYIITHI CIIOCOOBI perieHus 3a/1a4, ITOMCK JIOTIOTHUTEIbHOI
OPraHMYECKUX COCTUHECHUH. KOHTPOIHMPYIOT M OLCHUBAIOT MPOLECC | yyhopMaliiK O HeM.
U pe3yNbTaT IEATEIbHOCTH;
du3ndeckas 1 XUMUYecKast
XapaKTEePUCTHKA albJACTUI0B, HA MPEICTaBISAIOT NHPOPMAIUIO B BUJIE
MPUMEPE YKCYCHOTO aJIbJICTU/IA. Ta0JIHII], CXEM, OTIOPHOTO KOHCITEKTa
JlaBaTh Ha3BaHUS U3yYECHHBIM Pezynamuenvie:
BEIIECTBAM. NPUHUMAIOT U COXPAHSIOT Y4eOHYIO
3a/1auy, YYUTHIBAIOT BbIJICIICHHbBIC
AneTaTtaaberui, Kak HpoayKT YUUTEIEM OPUEHTHPBI JIEHCTBUS B
OKHUCIICHUS STUJIOBOTO CIHUPTA. HOBOM Y4eGHOM MaTepHale B
Pemars nmpocreiimme nenoyku COTPYAHMICCTBE C yHUTCICM
IpEBpAMICHHA, Kommynuxamuenwie:
MPOSIBJISIIOT aKTUBHOCTH BO
3anuceiBaTh YPaBHEHHS PEaKIUi B3aUMOJICHCTBUU JUISL PELICHHUS]
OPraHUYEeCKUX COCIUHEHUM. II03HaBATCJIBHBIX U
KOMMYHUKATUBHBIX 3a7a4(3a/1al0T
HpI/IMeHHTL HAaBBIKW PCIICHUA BOIIPOCHI, (I)opMyHpr}oT CBOU
pacy€THBIX 3a/1a4, IOJIy4YEHHEIE B 3aTpyIHEHUS, IpeIararoT IMOMOIIb B
Kypce HeOpFaHI/I‘{eCKOﬁ XHUMHU, COpr,E[HI/I‘leCTBe)
pu padoTe ¢ popMynamu
OpPraHUYECKUX COETMHEHUI.
Boraucigats Maccel, 00bEMBEI,
KOJIMYECTBA BEIISCTBA I10
dbopMynaM OpraHUYECKUX
COCIMHEHUI U YPaBHEHUSIM
peaKuui.

55 | IlpenenbHbie [TepBoHavaIbHBIE CBEICHUS O Ilo3nasamenvuoie: DopMUPYIOT UHTEPEC K
OJHOOCHOBHEIC CTPOECHUH MOJIEKYII MPEAEIbHBIX . KOHKPETHOMY XUMHYECKOMY
KapOOHOBBIE OJIHOOCHOBHBIX KapOOHOBBIX HCTIOJB3YIOT TIOMCK HEOOX0/IMMOH 3IIEMEHTY, OCYIIECTBIISIOT
KHCJIOTBI. KHCJIOT. MH(OPMALIH TS BBITOHEHHS MOUCK JOMOJHUTEIbHOMN

y4eOHBIX 3aJJaHUH C UCTIOJb30BaHUEM

nHpopmaIuu o Hem.




OYHKIMOHAIbHBIE TPYIIIBI
OPraHUYEeCKUX COCIUHEHUM.

KapOoHoBbIe KUCIOTHI (YKCYCHAsI U

CTeapuHOBAas) KaK IMPeCTaBUTENIN
KHCIIOPOJICOIEPKALLUX
OpPraHUYECKUX COCTUHEHUH.

I[aBaTB Ha3BaHUA N3Y4YCHHBIM
BCIICCTBaAM.

du3nyeckas ¥ XuMH4IecKas
XapaKTCPUCTHUKA IPCACIbHBIX
OAHOOCHOBHBIX Kap6OHOBI>IX
KHUCJIOT.

3anuchiBaTh ypaBHEHUS peaKLMi
OpPraHMYECKUX COCTUHEHUM.

Pemars npocreiinye nenovku
IIPEBPAILICHHM.

[IpuMeHATh HABBIKU pEILICHUS
pacu€THBIX 3a7a4, IIOJy4YEHHBIE B
Kypce HEOPraHUYECKON XUMUH,
npu pabore ¢ popmyaamMu
OPraHUYEeCKUX COCTUHECHUH.

Beraucisats Maccel, 00bEMBI,
KOJHUYECTBA BEIIECTBA MO
dbopMynaM OpraHUYECKUX
COEIMHEHUI U YPaBHEHUSIM
peaKuui.

HpI/IMeHeHI/Ie Kap6OHOBLIX KHUCJIOT:

KOHCEPBAHTHI MUILEBBIX
IPOAYKTOB (YKCYCHasl KUCIIOTA).

y4eOHOH JTUTEepaTypHhI;

BBIOMPAIOT HanboJee 3G hEeKTUBHBIE
CIIOCOOBI perieHus 3a/1a4,
KOHTPOJIMPYIOT U OLEHUBAIOT MIPOIIECC
U pe3yJbTaT JesTEIIbHOCTH;

MPEICTaBISAIOT NHPOPMAITUIO B BUJIE
TaOJIUI, CXEM, OIIOPHOTO KOHCIIEKTa

Pezynamuenvie:

YUYUTBIBAIOT IIPAaBUJIO B IIJIAHUPOBAHUU
H KOHTPOJIC crocoba PCUICHHUA

Kommynukamuenbte:

YYHUTBIBAIOT pa3Hble MHEHUS U
CTPEMATCA K KOOPAUMHALUYU PA3IUYHBIX
NO3ULIUNA B COTPYJHUYECTBE
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Kunl.

IIepBoHavaIbHBIE CBEIEHUS O
CTPOECHUU MOJIEKYII JKUPOB.

Ilo3nagamenvhoie: NCTIONB3YIOT OUCK
He00X0AUMOM HHpOpMALIUY TS

DopMHPYIOT UHTEPEC K
KOHKPETHOMY XUMHYECKOMY




dusnueckas 1 XMMUYECKas
XapaKTepUCTHUKA KHPOB.

Ponb OpraHn4Y€CKuUX BCHICCTB IJIA
YECJIOBCKa.

OMOJOrHYECKU BaKHBIE BE€IICCTBA:

JKUPBI, XUMUS U TTUIIA;
KaJIOPUMHOCTD KUPOB.

I[aBaTB Ha3BaHUA U3YUYCHHBIM
BCIICCTBaAM.

3anuceiBaTh YPaBHEHMS peakui
OPraHUYECKUX COCTUHECHUM.

[IpuMeHATh HABBIKU PEIICHUS
pacy€THBIX 33124, IOJIyYEHHBIE B
Kypce HEOPraHU4EeCKOM XUMHH,
npu pabote ¢ popmynamu
OPraHUYEeCKUX COCTUHECHUH.

BBITTOJTHEHUS YICOHBIX 3aJaHHI C
WCIOJIb30BaHUEM yueOHOU
JUTEPATYPHI;

BBIOMPAIOT HanboJee 3G heKTUBHBIE
CIIOCOOBI perieHus 3a/1a4,
KOHTPOJIMPYIOT U OLEHUBAIOT MIPOIIECC
U pe3yJbTaT JesTEIIbHOCTH;

MPEICTABISAIOT NHPOPMAITUIO B BUJIE
TaOJIUI, CXEM, OIIOPHOTO KOHCIIEKTa

Peeymzmuenble:

YUYUTBIBAIOT IIPaBUJIO B IIJITAHUPOBAHUU
H KOHTPOJIC crocoba PCUICHHUA

Kommynukamuenbte:

YYHUTBIBAIOT pa3Hble MHEHUS U
CTPEMATCA K KOOPAUMHALUU PA3IUYHBIX
MO3HIMI B COTPYTHHYECTBE

3JIEMEHTY, OCYLIECTBIISIOT
MTOMCK JOTOJHUTEIbHON
uHpopMaIuu o Hem.
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AMUHOKHCIIOTHI.

HepBOHaan'ILHLIe CBCIACHHA O

CTPOCHUHU MOJICKYJI aMUHOKHCIIOT.

OYHKIMOHAIBHBIE TPYIIIBI
OpraHUYECKUX COCAUHEHUM.

du3nueckas 1 XUMHUICCKas
XapaKTCPUCTHKA aMUHOKHCIIOT.

I[aBaTL Ha3BaHUA U3YUYCHHBIM
BCIICCTBaAM.

3anuceIBaTh YPaBHEHMS pEeaKUi
OpraHUYEeCKUX COCAUHECHUM.

[IpuMeHATh HABBIKU PEILICHUS
pacy€THBIX 3a/]a4, II0Jy4YEHHBIE B

Ilo3nasamenvHuole:

BBIOMparoT Hanbosee FpPeKTUBHBIE
CrocoOBI pelieHus 3a/1ad,
KOHTPOJIMPYIOT U OLIEHUBAIOT MpOLiece
U pe3yNbTaT JAesITeIbHOCTH;

OpCaACTaBJIAIOT HH(bOpMaLIHIO B BUJC
Ta6J'II/III, CXEM, OIMOPHOI'0O KOHCIICKTA

Pecynamuenvie:

MPUHUMAIOT U COXPAHSIOT YUeOHYIO
3a1a4y, YUUTBIBAIOT BbIACIICHHBLIC
YUUTEIEM OPUEHTUPBI AEUCTBUS B
HOBOM y4eOHOM MaTtepuase B
COTPYJHUYECTBE C YUUTEIIEM
Kommynurkamuenovie:

DopMUPYIOT UHTEPEC K
KOHKPETHOMY XUMHYECKOMY
3JIEMEHTY, OCYIIECTBIISIOT
TOUCK JIOTIOJIHUTEIIbHOMN
UH(POPMALIUHU O HEM.




Kypce HEOpraHN4eCKOH XUMHH,
npu padore ¢ hopmynamu
OpPraHMYECKHUX COCIMHEHUH.

MPOSIBJISIFOT aKTUBHOCTH BO
B3aMMOJICHCTBUHU JJIsl PEIICHUS
TIO3HABATENBHBIX U
KOMMYHHMKATUBHBIX 3a7a4(3aaoT
BOIIPOCHI, POPMYITHPYIOT CBOU
3aTpyAHEHUS, MIPeIaratoT MOMOIIb B
COTPYAHHYECTBE)
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benkwn.

Hcnonb30BaTh XUMHUYECKYIO
TEPMHUHOJIOTHIO: J€HATypalus,
peHarypauus, OMOJIOTHYECKHe
MOJIUMEPHI.

IlepBoHavaIbHBIE CBEICHHUS O
CTPOECHUU MOJIEKYJ OEIIKOB.

@YHKIMOHAIBHBIE IPYIIIBI
OpPraHMYECKUX COCTUHEHUM.

dusnueckas 1 XUMUYECKast
XapaKTEPUCTHKA OCIIKOB.

I[aBaTI) Ha3BaHUA U3YUYCHHBIM
BCIICCTBAM.

3anuchIiBaTh YpaBHEHUS peaKIUii
OpraHUYECKUX COCAUHEHUM.

[TpuMeHsTh HaBBIKU pPEIICHUS
pacqéTHBIX 3aaa4, MoJIy4CHHBIC B
Kypce HEOpraHMYECKON XUMUH,
pu padoTe ¢ popMmynamu
OpPTaHUYECKUX COCTUHCHHIA.

Posb GenkoB 11 4eI0BEYECKOTO
OpraHusma.

buonornuecku BaxHbIE BEIIECTBA-
OCNKM;, XUMMS U TTHIIA;
KaJOpPUHHOCTh OEJIKOB.

Ilo3nasamenvuoie:

MPEICTABIISIOT HH()OPMAITUIO B BUJIC
Ta0JIHI], CXEM, OTIOPHOTO KOHCIIEKTA;
BBIIBIDKEHUE TUIIOTE3, UX
000CHOBaHHE, J0KA3aTEILCTBO;

BBIOMPAIOT HanboJee 3PHEeKTUBHBIE
CrocoObl pelieHus 3a1ad,
KOHTPOJIMPYIOT U OLEHUBAIOT MIPOIIECC
U Pe3yJIbTaT ACSITeILHOCTH;

Peeymzmuenble:

MOCTAaHOBKA y4eOHOM 3a/1auu Ha
OCHOBE COOTHECEHHSI TOT0, YTO
W3BECTHO U YCBOCHO , ¥ TOTO, YTO €IIe
HEHU3BECTHO

Kommynukamuenble:

Y4acCTBYIOT B KOJIJIEKTUBHOM
00CYXJIeHUH NTPO0IIEM, TPOSBISIOT
AKTUBHOCTH BO B3aUMOJEHCTBUU ISt
pelIeHNss KOMMYHUKaTUBHBIX U
MO03HABATENbHbBIX 3a/1a4

DopMUPYIOT
CaMOCTOSITEJIbHOCTb B
IpUOOPETEHUN HOBBIX 3HAHUM,
IIPAaKTUYECKUX YMEHUH,
LEHHOCTHOT'O OTHOLIEHUS K
cebe 1 OKpYyKaroluM, K
MPUOOPETEHUIO HOBBIX 3HAHMIA,
OTHOIIEHHUE K XUMHH, KaK
AJIEMEHTY 00111eYeI0OBEeYeCKON
KYJIBTYpBI.




59 | YrineBonsl. IlepBoHavasIbHBIE CBEIEHHUS O Ilo3naeamenvnoie: DOopMHUPYIOT UHTEPEC K
CTPOECHHUH MOJIEKYJ YTJIEBOJIOB. KOHKPETHOMY XUMHYECKOMY
BBIOMPAIOT HanboJee 3G hEeKTUBHBIE 3IEMEHTY, OCYIIECTBIIOT
duznueckas 1 XUMUYECKast CIIOCOOBI perieHus 3a/1a4, TOMCK JIOTIOTHUTEIbHOI
XapaKTepUCTHKA YTIIEBOOB. KOHTPOJIMPYIOT M OLEHUBAIOT TPOLECC | yydopmaliy 0 HEM.
U pe3yNbTaT JEATEIbHOCTH;
3anuchiBaTh YpaBHEHUS peaKIMi
OpraHUYECKUX COCAMHECHUI. MPEICTaBISAIOT UHPOPMAITUIO B BUJIE
TaOJIUI, CXEM, OIIOPHOTO KOHCIIEKTa
[TpyMeHsTh HaBBIKU PELICHUS
pPacy€THBIX 3a/1a4, MTOJTy4YCHHBIE B Pezynamuenvie:
Kypce HeOpraHM4ecKoil XuMuu,
npu pabote ¢ popMyIamH YUYUTHIBAIOT MPABWIO B IJIAHUPOBAHUHU
OPraHUuECKUX COE/IHHEHHIA. U KOHTpOJIE criocoba perieHus
PoJIb OpraHUuEeCKUX BELIECTB IS Kommynuxamuenuvie:
HejopeKa. YUUTHIBAIOT pa3HbIE MHCHUS U
BHOJIOIHYEeCKH BayKHbIC BerecTsa- | CTPEMATCS K KOOPAMHALMH Pa3IHYHbIX
YIUIEBO/bI, XUMHS U [HLLA; MO3ULIUNA B COTPYJTHUYECTBE
KaJIOPUMHOCTH YIJIEBOJOB.
60 | ITonumepsl. [IpeacraBnenus o noaumepax Ha Ilo3nasamenvnuie: DOopMHUPYIOT OCHOBBI

puMepe NOJIUITUIICHA.

XUMHYECKOE 3arpsi3HEHNE
OKpYKarOILEeU Cpesibl U ero
IIOCJIE/ICTBHSL.

3anuchIiBaTh YpaBHEHUS peaKIUii
OpraHUYEeCKHUX COCAUHECHUM.

[TprMeHsTh HaBBIKU PELICHUS
pacuéTHBIX 3a7a4, IOJyYEHHBIE B
Kypce HEOPraHUYECKON XUMUH,
npu pabote ¢ hopmyaamMu
OPraHUYEeCKUX COCTUHECHUH.

CTaBAT U POPMYJIUPYIOT MpoOIeMy
YPOKa, CaMOCTOSITETIBHO CO3/1al0T
JITOPUTM JIEATEIbHOCTH MPHU PEIICHUH
pOOJIEMBI;

BBIOMparOT Hanbosee FpPeKTUBHBIE
CrocoOBI pelieHus 3a1ad,
KOHTPOJMPYIOT U OLEHUBAIOT MPOIIecC
U pe3yJIbTaT JesITeIbHOCTH,

MPeICTaBISAIOT HHGOPMAIUIO B BUJIE
TaOJIMII, CXEM, OTIOPHOT'O KOHCIIEKTa

Pecynamuenvie:

MPUHUMAIOT U COXPAHSIOT YUeOHYIO
3a/1a4y, YYUTHIBAIOT BbIJCIICHHBIE
YUUTENEM OPUEHTUPBI AEHCTBHSI B

OKOJIOTHYCCKOI'O MBIIIJICHHA.




HOBOM y4ye0OHOM MaTepuase B
COTPYAHUYECTBE C YUUTEIIEM
Kommynurkamuenuie:

MPOSIBJISIFOT aKTUBHOCTH BO
B3aUMOJICHICTBUHU AJIS PEIICHUS
MO3HABATENIbHBIX U
KOMMYHHKATHBHBIX 3ajiau(3a/1at0T
BOTPOCHI, (HOPMYITHPYIOT CBOH
3aTpyAHEHUs, IIpelaratoT IOMOIIb B
COTPYJHUYECTBE)

61 | ObobueHne u O06001aTe 3HaHUA U Pecynamuenvie: Beoipaxatot afgexBaTHOE
cucTeMaTu3anus IPEJCTaBIIATh UX B BUJIE CXEM, [OHUMAaHME NPUYHMH Yycrexa U
3HaHWUII 10 TEME: TaOIMI, IPE3EHTALIHIA. BHOCAT HEOOXONMMbIC KOPPEKTHBEI B Heycrnexa ydeOHoM
«Opranuyeckas JielicTBUE MOCIIE €ro 3aBEepIICHUs Ha ESTENbHOCTH.

XUMISDS. Pemate nmpocrenmuye neno4yku OCHOBE €I'0 U y4eTa Xapaxkrepa

IpEeBpaILCHUH. C/I€JaHHBIX OUIMOOK;

IIpuMeHATHh HABBIKU PELLICHUS IIOCTAaHOBKA y4eOHOM 3a7auu Ha

pacy€THBIX 3a/1a4, OJyYCHHbIE B OCHOBE COOTHECEHUS TOT0, YTO YXKe

Kypce HEOPraHU4EeCKON XUMHH, HU3BECTHO U YCBOEHO YYaIlIUMUCH, U

npu pabore ¢ popmyaamMu TOT'0, YTO €111€ HEU3BECTHO;

OpPraHUYeCKHUX COCITUHEHHN. OTIpeIeNIeHUE TTOCIIeI0BATEIEHOCTH

) IPOMEKYTOUYHBIX LIl C y4eTOM

Burauciars Macchl, 00bEMBI, KOHEYHOTO Pe3ylIbTara

KOJINYECTBA BEILECTBA 110

dbopMyTaM opraHuIecKux Ilo3nasamenvnuie:

COEZIMHEHUH U ypaBHEHUSIM

peaKkuui. CTPOAT peYEBOE BHICKA3bIBAHUE B
YCTHOM M MUCbMEHHOU popme
Kommynurkamuenuvie:
KOHTPOJIUPYIOT ACUCTBUS MTapTHEPA

62 Pemenme 3aga4dy IMPUMCHATH IMOJIYYCHHBIC 3HAHUA U Peeyﬂ}lmueuble: OCYHIECTBIIAIOT HpOSIBJ'I?IIOT OTBETCTBCHHOCTH

copMHpPOBAHHBIE YMEHUS JUIS
pelieHus yueOHbIX 3a/1a4.

WTOTOBBIN U TOMIATOBBIA KOHTPOJb 110
pe3ynbTaty

Ilo3nasamenvuole: CTPOAT pCUCBOC

3a CBOM PE€3YJbTATHI.

Bripaxkarot agekBaTHOe
IIOHWMAaHUeE MPUYMH YCIIeXa U




BBICKa3bIBAHUE B YCTHOM U
MMCEMEHHOU popme

Kommynukamuenuvie: KOHTPOIUPYIOT
JeUCTBHS IapTHEPA

Heycrexa yueOHon
OCATCIIBHOCTH.

O0o001IeHne
3HAHM M0 XUMHUH
3a KypC OCHOBHOM
IIKOJIbI.
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[ToBTOpeHue.
Crpoenue aTtoma.

O0600maTe 3HaHUS ¥ TIPEICTABIIATH
HUX B BUJIE CXEM, TaOJIMII,
MpEe3CHTALH .

Pezynamuenvie: IpUHUMAIOT U
COXpaHSIIOT yueOHYI0 3ajauy,
IUTAHUPYIOT CBOM JICCTBUS B
COOTBETCTBHUHM C IIOCTABICHHOM 3a7aucit
U YCJIOBUSIMH €€ peanu3alliu;

BHOCSAT HEOOXOIMMbIE KOPPEKTUBBI B
JIEHCTBHE IIOCIIE €T0 3aBEPLICHUS Ha
OCHOBE €ro U yueTa xapakrepa
CIICJIAHHEIX OIIHNOOK;

MOCTAaHOBKA y4eOHOM 3a/1auu Ha
OCHOBE COOTHECEHUS TOTO0, UTO YXKe
HU3BCCTHO U YCBOCHO YYalllUMMCS, U
TOTO, YTO €I11€ HEU3BECTHO;
OTIpeIeNIeHUE TTOCIIeI0BATEIEHOCTH
MPOMEKYTOUHBIX IEJIeH C y4ETOM
KOHEYHOTO pe3yJbTaTa

Ilo3nasamensnsle: CTpoOsIT peyeBoe
BBICKA3bIBAHUEC B YCTHOﬁ n
MMCEMEHHOU popme

Kommynukamuenbvie: KOHTPOIUPYIOT
JENCTBHUS MMapTHEpa

OnpenenstoT CBOIO JINYHYIO
MIO3HIINIO, a/IEKBATHYIO

b hepeHIIMPOBaHHYIO
CaMOOILIEHKY CBOMX yCIIEXOB B
yue0e.
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[ToBTOpenue. 113 n
[ICXOM.

0O060011aTh 3HAHUS U TIPEJCTABISATH
HX B BHJIE CXEM, TaOJIMII,

Pezynamuenvie: IpUHUMAIOT U
COXpaHSIOT Y4eOHYI0 3ajauy,
IUIAHUPYIOT CBOU JEHCTBUS B

DopMHUPYIOT LETOCTHOE
MHPOBO33PEHHE




Mpe3eHTalNM.

COOTBETCTBUH C ITOCTABJICHHOU 3aga4yci
nu yCHOBI/ISIMI/I cc peanmaunn

Ilo3nasamenvHole: BEIOUPAIOT
HanOosee 3¢ PpeKTUBHBIC CITOCOOBI
pelIeHus 3a/1a4, KOHTPOJIUPYIOT U
OIICHHUBAIOT MPOIIECC U PE3yiIbTAT
NEeSTEIbHOCTH; MPEACTABIISIOT
uHdopMaIrio B BUAC TaOIHUIL, CXEM,
OTIOPHOT'O KOHCIIEKTa

Kommynuxamuensle: HaxostT o01iee
pelieHue yuyeObHol 3a1aun
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IToBTOpEHUE.
Crpoenue
BEIIECTBA.

OrnpenensTe TUI XUMHYECKOU
CBs3M 10 (hopMyJie BEIIeCTBa,

MMPUBOJAUTDL IPUMEPLI BEIICCTB C
Pa3HbIMU THIIAMU XHUMHYCCKOH
CBA3U.

XapakTepu3oBaTh MEXaHU3MBI
00pa3oBaHus KOBAJIEHTHOM CBS3H
(oOMeHHBIH ), HOHHOH CBSI3H,
METaJTNUECKON CBA3U.

Y cTaHaBiIuMBaTh MMPUINHHO-
CJIICACTBCHHBIC CBA3U. COCTAaB
BEIIECTBA — THUII XUMHYECKON
CBsI3H.

CoctaBnsth GpopMysbl OMHAPHBIX
COEJIMHEHUH 110 BaJIEHTHOCTH;

HaXOJIUTh BaJICHTHOCTh AJIEMEHTOB
o (opmyse GuHAPHOTO
COE/IUHEHUS.

Ilo3nasamenvHble: CaMOCTOSTEIBHOC
BbIJIeTICHHE U (DOPMYIHPOBAHHE
MIO03HABATEIIBHOM 1eNu; pedaeKcus
Croco0O0B U YCIOBHI IEHCTBUS,
KOHTPOJIb U OLIEHKA IIpoIecca U
PE3yNbTATOB JIEATEIbHOCTH; YMEHUE
aJIEKBaTHO, OCO3HAHO U MPOU3BOJIBHO
CTPOUTH PEUYEBOE BHICKA3bIBAHUE B
YCTHOW M MMCBbMEHHOM peyH.
Kommynuxamuenuie:

IUIAaHUPOBaHUE y4eOHOTO
COTPYAHUYECTBA C YUUTEIEM U
CBEpCTHUKAMU — OMPEICIICHUE

LIEJIM; IOCTAaHOBKA BOIIPOCOB -
COTPYJIHUYECTBO B TIOUCKE U cOOpe
uH(OpMaIIUU; JOCTATOYHOU MOIHOTON
Y TOYHOCTBIO BBIPAXKaTh CBOM MBICITTH B
COOTBETCTBUH C 3aJa4aMH U
YCJIOBUSIMU KOMMYHHUKAITUH; BIAJCHUE
MOHOJIOTHYECKON M JUATOTHUECKOMN
dbopmamu peun.

Pezynamuenple: TpUHUMAIOT U
COXpaHSIOT Y4eOHYI0 3ajauy,
IJIAHUPYIOT CBOM JICHCTBUS B
COOTBETCTBHH C IIOCTABJICHHOU 3aga4eu

[TocTeneHHo BBICTpanBaroT
COOCTBEHHOE

LEJTOCTHOE MUPOBO33PEHHUE:
CO3HAaBaTh MOTPEOHOCTH U
TOTOBHOCTE K
caM000pa30BaHMIO, B TOM
YHUCIIE U B paAMKax
CaMOCTOSITEIbHOM
JIESITEILHOCTH BHE IIIKOJIEL,

OLICHUBATh )KU3HCHHBIC
CUTyalluu C TOUKHU 3PCHUA

Oe3omacHOro 00pasa KU3HU U

COXPAHCHUS 310POBBA;

OLIEHUBATh IKOJIOTMYECKHUI
PHUCK B3aUMOOTHOIIICHUI
YEJI0BEKA U PUPOJIBI.




U YCJIOBUSIMU €€ peau3aluu
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IToBTOpEHME.
XuMHYECKue
peakuuu.

Hcmons30BaTh Ipu
XapPaKTCPUCTHUKE ITOHATUC ABJICHUA,
CBsI3aHHBIC C UBMCHCHHUEM COCTaBa
BCIICCTBA - XUMHNYCCKUEC PCAKIINU.

IToHnMaTh NPU3HAKYU U YCIOBUSA
IIPOTEKAHUS XUMUYECKUX PEaKIINM.

Hcnonb30BaTk NOHATHE 00 3K30- U
SHJOTEPMUUYECKUX PEAKLIHIX;
IIOHMMATh, PEAKIIMM FOPEHUS KaK
YaCTHBIN CIydal 9K30TEPMHUYECKUX
peaxkuui, NPOTEKAIOIINX C
BBIJICIICHUEM CBETA.

HabnronaTtes 1 onuceIBaThH
MIPU3HAKHU U YCJIOBUS TEUCHUS
XUMUYECKUX PEaKIUi, 1eJIaTh
BBIBOJIbI HA OCHOBAHHHU aHaJIM3a
HaOII0IEHUH 32 SKCIIEPUMEHTOM.

CocraBnarh U peniaTh HENOYKHU
MPEBPAILICHU I, UCTIOb3YsI 3HAHUS
0 TEHETUYECKUX psiiaX METAJUIOB U
HEMETAJUIOB.

Ilo3nagamenvuwle: CaMOCTOATEIBHOE
BBIIETICHUE U (DOPMYITHpPOBAHHE
MO03HABATENIbHOM 11enH; pedaexcus
CIoco0O0B U YCIIOBHIA IEHCTBUS,
KOHTPOJIb U OLIEHKA Ipoliecca U
pe3yJIbTaTOB JI€ATENbHOCTH; YMEHUE
aJIeKBaTHO, OCO3HAHO U IPOU3BOJIBHO
CTPOUTH PEYEBOE BHICKA3bIBAHUE B
YCTHOM Y MHUCHbMEHHOM peyH.
Kommynuxamuenuwie:

IUIAHUPOBaHUE Y4eOHOTO
COTPYJIHUYECTBA C YUYUTEIIEM U
CBEPCTHUKAMU — OIIpE/IeNICHUE

1I€JIM; IOCTaHOBKA BOIIPOCOB -
COTPYIHUYECTBO B TIOUCKE U cOOpe
nH(pOpMaLIUK; JOCTATOYHOU MOJIHOTOM
Y TOYHOCTBIO BbIpaXkaTh CBOM MBICIIU B
COOTBETCTBUHU C 3a/la4aMH U
YCIIOBUSIMU KOMMYHHUKAIINH; BIIaJICHUE
MOHOJIOTMYECKOW U TNaIOTUYECKON
dbopmamu peym.

Pecynamuensie: nocTaHOBKA yuyeOHOU
3a/1a4l Ha OCHOBE COOTHECEHHUS TOTO,
YTO y’K€ U3BECTHO U YCBOECHO
Yy4YalIMMHUCS, U TOTO, 4YTO €I
HEU3BECTHO; OIpEIeTICHUE
NIOCJIE0BATENBHOCTH MIPOMEKYTOUHBIX
1eJIel C y4eTOM KOHEYHOT O
pe3yJsbTara;

WCIIOJIb30BaTh TAKOM B MBICIEHHOTO
(ueanpHOT0) MOACTUPOBAHUS, KaK
3HAKOBOE MOJIEIMpPOBaHME (Ha pUMeEpe
YPaBHEHMI XUMUYECKUX PEaKIIHi).

dopmupoBaHUe
[I03HABATEJILHOTO UHTEpECa K
peaMeTy, yBepEHHOCTHU B
BO3MOXXHOCTH MTO3HAHUS
IIPUPOJIbI, CAMOCTOSITEIIbHOCTH
B IpUOOPETEHNH 3HAHUH O
XUMHYECKHX SBJICHHSIX
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IToBTOpEHME.
Knaccer
XUMHYECKUX
COCJIMHEHUH B
cere TO/I.

CocTaBnsiTb ypaBHEHUS
ANEKTPOJIUTUUYECKON AUCCOLMAIIII
KHCJIOT, OCHOBAHUM U COJIEH;
MOJIEKYJISIPHBIE, TOJTHBIE U
COKpani¢HHbIC HOHHBIC YPaBHECHUS
peakumii ¢ yqacTuem
AJIEKTPOJIUTOB;

XapaKTepHU30BaTh yCIOBUSA
MIPOTEKAHUS XUMUYCCKUX PEAKITUI
MEXy PacCTBOPAMH JICKTPOIUTOB
JIO KOHIIA.

Ilo3nagamenvuple: CaMOCTOATEIBHOE
BBIIETICHUE U (DOPMYITHpOBaHHE
MO3HABATENIbHOM 11eTH; pediekcus
Croco00B U YCIIOBHIA IEHCTBUS,
KOHTPOJIb U OLIEHKA Ipoliecca U
pe3yJIbTAaTOB JACSITEIILHOCTU; YMEHUE
aJIeKBaTHO, OCO3HAHO U IMPOU3BOJIbHO
CTPOUTDH PEYEBOE BHICKA3bIBAHUE B
YCTHOM Y MHUCHbMEHHOM peyH.
Kommynuxamuenoie:

IUTAaHUPOBaHUE Y4eOHOTO
COTPYAHUYECTBA C YUUTEIEM H
CBEPCTHUKAMU — OIIpe/IeNICHUE

LIEJI; TOCTAaHOBKA BOIIPOCOB -
COTPYIHUYECTBO B TIOUCKE U cOOpe
nH(pOpMaLIUK; JOCTATOYHOU MOJIHOTOM
Y TOYHOCTBIO BbIpaXkaTh CBOM MBICIIU B
COOTBETCTBUHU C 33Ja4aMu U
YCJIOBUSIMU KOMMYHUKAIIUU; BIAJCHUE
MOHOJIOTHYECKOU U JTUATIOTUYECKOU
dbopmamu peun.

Pezynamuensie: TOCTaHOBKA yueOHOU
3a7]a41 HA OCHOBE COOTHECEHHUS TOTO,
YTO YK€ U3BECTHO U YCBOECHO
YYaIIUMHUCS, U TOTO, YTO eI
HEU3BECTHO; ONPEICIICHHE
MOCJIeI0BATETLHOCTH TIPOMEKYTOUHBIX
LeJIel ¢ YYETOM KOHEUHOI0
pe3yJibTaTa; UCIOIb30BaTh TAKON BU]I
MBICIIEHHOTO (MAEaTbHOTO)
MOJICIMPOBAHUSI, KaK 3HAKOBOE
MOJIEIMPOBaHUE (HA TPUMEPE
YpaBHEHUH pEaKIUi TUCCOLUALNH,
VMOHHBIX YPaBHCHUH PEAKIUN.

dopmupoBaHHe
MIO03HABATEJILHOTO HHTEpECa K
IpeIMETY, YBEPEHHOCTH B
BO3MOXXHOCTH ITO3HAHUS
HPUPOJIBI, CAMOCTOSTEIBHOCTH
B IpUOOPETEHNH 3HAHUH O
XMMHYECKHX SIBICHUSIX
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IToBTOpEHNE.
Knaccet
OPraHUYEeCKOU

3aKperuIsiiOT OCHOBBI
OpraHNYECKON XUMUHU.

Pezynamuenule: TpUHUMAIOT U
COXPAHSIIOT Y4eOHYIO 33714y,
IUTAHUPYIOT CBOU JEHUCTBUSA B
COOTBETCTBHH C IIOCTABJICHHOU 3a1a4eu

OnpeaensroT CBOIO JTUIHYIO
MO3UIHIO, a/IEKBATHYIO

b hepeHIIMPOBaHHYIO
CaMOOIIEHKY CBOUX YCIIEXOB B




XUMHHU.

U YCJIOBUSIMU €€ peau3aliu;

BHOCAT HEOOXOIMMbIE KOPPEKTUBBI B
JICHCTBHE I10CIIE €T0 3aBEPLICHUS Ha
OCHOBE €r0 U yuyeTa xapakrepa
CICIIaHHEIX OIIHNOOK;

MMOCTAaHOBKA y4eOHOM 3a/1a4n Ha
OCHOBE COOTHECCHHUS TOTO, UTO yXKE
HU3BCCTHO U YCBOCHO YHYalllTUMMCS, U
TOT'0, YTO €I1le HEU3BECTHO;
OIpEICTICHUE MOCIIEI0BATEIbHOCTH
HPOMEKYTOUYHBIX I[EJICH C yUETOM
KOHEYHOTO pe3yJbTaTa

Ilo3nasamenshbie: CTPOSIT peyeBoOe
BBICKa3bIBaHUE B YCTHOU U
nUuchbMeHHOU (hopme

Kommynuxamuenwie: KOHTpOIUPYIOT
JIEHCTBHUS ITapTHEpa

yuaeoe.

[TocTeneHHO BBICTPAMBAIOT
COOCTBEHHOE

IIEJIOCTHOE MUPOBO33PCHHUE: O
CO3HABaTh MOTPEOHOCTH U
TOTOBHOCTB K
camM000pa3oBaHUIO, B TOM
YHCIIe U B paMKax
CaMOCTOATEIIbHOMN
JeSITeJIbHOCTH BHE IIIKOJIBI,

OIICHHUBATD KU3HEHHBIE
CUTYaIlUU C TOYKHU 3PCHHUS
Oe3omacHOro 00pasa KU3HHU U
COXPAaHCHHUS 3/I0POBBSI;

OLICHUBATh FKOJOTUYECKUM
PUCK B3aUMOOTHOILIEHHI
YeJIOBEKa U IPHUPOBI.
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