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ITosicHUTENbHAA 3aNIHCKA

[IporpaMMa cocraBiieHa Ha OCHOBE CJIEYIOLIMX HOPMAaTUBHO — IIPABOBBIX JJOKYMEHTOB!

1.

2.

~

®denepanpubliii 3ak0H PO ot 29.12.2012 1. No 273-03 «O06 ob6pazoBanuu B Poccuiickoii denepanuny, ¢ M3MEHEHHSIMU U JOTIOJHEHUSMH OT
13.07.2021r.

[Ipukaz MunwnctepctBa oOpa3zoBanust U Hayku P® ot 17.12.2010 r. Ne 1897 «OO6 yrBepkaeHUU (QenaepaabHOT0 TOCYIapCTBEHHOTO
00pa30BaTeNBLHOTO CTAHJAPTA OCHOBHOTO 00IIEero 00pa3oBaHUs.

[Ipuka3 MunucrepctBa obpazoBanus u Hayku P® ot 17.05.2012 r. Ne 1897 «OO6 yrtBepxkaeHUH (eaepallbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNpHOrO CTaHApTa CPEAHET0 00IIero 00pa3oBaHUSY.

Konuenmus npenonaBanusi yueOHOro npeamera «XuMusi» B oOpa3oBarenbHOil opranuzanun Poccuiickuit denepanuu, peanuzyemoii OOII,
yTBEpXACHHOH perieHreM kosuieru Munucrepcrsa [Ipocsemienus PO, mporokoin ot 03.12.2019r Ne [1K-4.

[Tpumepnoit oOpaszoBarensHoit nporpammbl  O.C. Tabpuensn. (I'abpuensm O.C. «lIporpamma kypca xummm a8 8-11 kimaccos
o0mieo0pa3oBaTenbHbIX yupexaeHuin», M: ipoda,2018r).

[Tpuka3 MwunobpHayku Poccum ot 20.05.2020 1. Ne 254 «O6 yrBepkneHuu ¢enepaabHOro MepedyHs y4eOHHKOB, PEKOMEHIYEMBIX K
UCIIOJIF30BAHUIO TIPU peaTU3alii UMEIOLIMX TOCYIapCTBEHHYIO aKKPEIUTAIII0 00pa30BaTeIbHBIX IPOTrPaMM Ha4aJIbHOTO OOIIEro, OCHOBHOTO
o011ero, cpeaHero oonero 00pa3oBaHUsM.

VYuebuuk O.C. 'abpuensH «Xumus», yaeoHuk Ui 9 kitacca o01ieodpa3oBarTenbHbIX yupexaeHui», M., Ipoda, 2018.

VYuebnsiii mman MBOY «3COIL» na 2021 — 2022y.r.

JlaHHas mporpaMMa KOHKpPETH3HPYET COAEp KaHMEe CTaHAApTa, AAET pacHpeieseHre yd4eOHbIX 4acoB IO pa3jeslaM Kypca, I0CIeI0BATEIbHOCTh

M3YyUYEHHs TEM U pa3JesioB C YUETOM MEXIPEAMETHBIX U MPEIMETHBIX CBs3€i, JJIOTHKK y4eOHOro mpoliecca, BO3PAaCTHBIX 0COOEHHOCTEH yvamuxcs. B
o0pa30BaTeNbHON MporpaMMe onpezesieH NepeyeHb 1eMOHCTpauii, TaOOPATOPHBIX OMBITOB, MPAKTUUECKUX 3aHATUN U pacUETHBIX 3a/1ad.

Pabouas nporpamMMa mnpeaycMaTpuBaeT HHIMBUAyaJbHbIE, I'PYNIOBbIE, (pOHTaIbHbIE (HOPMBI PAOOTHl y4allUXcs Yepe3 CaMOCTOSTENbHYIO

JACATCIIbHOCTD, BBITTIOJTHEHHUEC TCCTOBBIX SaHaHI/II\/JI.

TemaTuka J'Ia60paTOpHBIX, IMPAKTHYCCKUX U KOHTPOJIBHBIX pa60T COOTBCTCTBYCT HpHMepHOﬁ nporpaMmme 1Mo XUMHHU OCHOBHOI'O 06mero

oOpa3zoBaHus (0a30BbI YPOBEHB).

V3MeHeHO MOopsIIOK MPOBECHNS IPAKTUYECKUX paboT. BMecTo nmpoBeneHus ux 0JI0KaMH, OHU CTOAT MOCJIE U3yYEHHS COOTBETCTBYIOLIEH TEMBI.
B teme Ne 1 npoBoautcs Ilpaktuueckas padora Ne 1,2 u Ne 3. Bo Bropoii Teme — npoBoautcs [Ipaktuueckas padora Ne 4,5 u Ne 6.

B nnanupoBaHue BKIIOYEHA TEMA HA TOBTOPEHHUE — 3 yaca.

[IporpaMMa BBINOJIHSET IBE OCHOBHBIE (DYHKIIUHU:

1. HNudopmannoHHo-MeToquuecKass (pyHKIUS MO3BOJISIET BCEM YYacTHHKaM OOpa30BaTEeNIbHOTO Mpollecca MOJYyYUTh NpPEACTaBICHUE O

LeJsIX, COJepKaHuu, 001Iel cTpaTeruu 00ydeHus, BOCIIUTAHUS U Pa3BUTHSI YUAILIUXCS CPEICTBAMU JAHHOTO y4eOHOIO MpeIMeTa.



2. Opranu3annoHHO-TUTAHUPYIOMIAs (PYHKIHUS MPETyCMaTPUBACT BBIICICHUE TAIOB 00YUYEHUs, CTPYKTYPHPOBaHUE yueOHOTO MaTepuara,
ONPEIEICHUE €TI0 KOIUYECTBCHHBIX M KAUYECTBEHHBIX XAPAKTCPUCTHK Ha KaXXAOM W3 OTAllOB, B TOM YHUCJIE A COACPIKATEIBbHOIO HAIIOJIHECHHS
IIPOMEKYTOYHOM aTTECTAlUN YJalUXCsl.

N3yyeHue XUMHMHU B OCHOBHOIM 1IKO0JI€ HANIPABJIEHO HA IOCTHKEHHE CJIeAYIOIIMX 1eJieii:

* OCBOCHHE BaXHEHIIINX 3HAHUI 00 OCHOBHBIX MOHATHIX U 3aKOHAX XUMHH, XUMHUUYECKON CUMBOJIUKE;

¢ OBJIAICHUC YMCHHUAMU Ha6HIOIIaTB XUMHYCCKUC ABJICHHUA, IPOBOANTDH XUMHUYECKUHU OKCIICPUMCHT, IPOHU3BOJUTH PACUCTBI HA OCHOBC XUMHUYCCKUX
(dbopMyIl BEUIECTB U YPaBHEHUN XUMHUECKUX PEaAKIIU;

® Pa3BUTUC IIO3HABATCJIbHBIX HWHTCPECOB W HHTCIICKTYAJIbHBIX CHOCO6HOCTCI\/JI B Iponecce MNpOBCACHUA XHMHUUYCCKOI'O JOKCIICPUMCHTA,
CaMOCTOSITENILHOTO MPUOOPETEHUS 3HAHUN B COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMH [TOTPEOHOCTIMU;

¢ BOCIIMTAHUC OTHOLICHHA K XMMHUHN KaK K OJHOMY M3 q)YH[[aMeHTaJII)HI)IX KOMITOHCHTOB C€CTCCTBO3HAHHA KU JSJICMCHTY 06HIC‘ICHOBeqCCKOﬁ
KYJIbTYPBI;

* IPUMCHCHUC TMOJTYYCHHBIX 3HAaHUHA U yMeHI/H\/JI JIIsL 6630HaCHOFO HCII0JIb30BaHHWA BCIICCTB U MAaTCPUAJIOB B 6I)ITy, CEIBCKOM XO3STMCTBE M Ha
MIPOU3BOJICTBE, PEIICHUs MPAKTHUYECKUX 3a/ad B TMOBCEIHEBHON >XU3HU, MPEAYNPEKICHHS SBICHUN, HAHOCSIIUX BpEA 3I0POBBIO YEIOBEKa U
OKpY>Karollen cpefie.

* pa3BUTHE MOTHBAIMH K 00YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE YCBOCHHUS OOIIEYEIOBEYECKUX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQ ISl M HAPABIEHHOCTH JAJIbHEHUIIIET0 00yUeHus

O0uias xapaKkTepucTHKA y4eOHOro mMpeaMeTa, Kypca

B conepxaHum AaHHOTO Kypca NMPEACTABIEHBl OCHOBOIOJATAIONINE TEOPETHUECKHE CBEIACHUS MO XMMHH, BKIIOYAIONINE M3Y4EHHE COCTaBa M
CTPOEHUS BEILECTB, 3aBUCHUMOCTH OT CTPOEHUS, UCCIIEJOBAaHUE 3aKOHOMEPHOCTEM XMMMUYECKHX MPEBpALleHUH U IyTeW yNpaBlIeHUS UMU B LEAX
MIOJTyYCHHUS BEIIECTB, MAaTEPUAIOB, SHEPTHH.

Conepxanue y4yeOHOro IMmpeaMmeTa BKJIIOYAeT CBEICHHMS O HEOPraHMYECKHUX BELIeCTBaX, UX CTPOCHUU M CBOMCTBAX, a TaKkKe XUMHUYECKUX
Ipoleccax, MPOTEKANNX B OKpykaromeMm mupe. Hambomnee cioxkHbIe 371€MEHTH (yHIaMEHTAIBHOTO SiApa COAep’aHus o0miero oOpa3oBaHUS IO
XUMHH, TaKHe, KaK OCHOBBI OPraHWYEeCKO U MTPOMBIIIIIEHHON XUMUH, IEPEHECEHBI B IpOrpaMMy cpeiHel (IoaHoM) 00111e00pa3oBaTeIbHON MK OJTbI.

TeopeTnueckyio OCHOBY H3Y4EHHUs HEOPraHMYECKOW XHWMHUHM COCTaBJSIOT aTOMHO-MOJIEKYJSpHOE YdeHue, nepuoaudeckuii 3akoH J[.I.
MeHeneeBa ¢ KpaTKUMH CBEICHUSIMHU O CTPOSHUH aTOMOB, BUJIBI XUMUYECKOH CBSI3H, 3aKOHOMEPHOCTSIX MPOTEKAHMS XUMHYECKUX PEaKITHi.

B n3ydenuu Kypca XuMUH 3HAYUTEIBHYIO POJIb OTBOJUTCS XUMHUUYECKOMY 3KCIIEPHUMEHTY: MPOBEACHNE MPAKTUYECKUX M JTaOOpaTOPHBIX padoT U
OITMCAHMIO UX PE3YyJIHTATOB; COOIIOICHUIO HOPM U TPABHII TIOBEJICHHUS B XUMHUYECKUX JTa00paTOPHSIX.

B kauecTBe 1IEHHOCTHBIX OPUEHTHPOB XMMHUYECKOTO OOPa30BaHUS BBICTYMAIOT OOBEKTHI, H3ydyaeMble B Kypce XUMHUH, K KOTOPBIM y yUYaIlUXCs
dbopmupyeTcst IEHHOCTHOE OTHOMIEHHE. [Ipyr 3TOM BEAyIIYIO POJIh UTPAIOT TIO3HABATENFHBIC IEHHOCTH, TaK KaK JAHHBIN y4eOHBIH MpeIMeT BXOJIHUT B
TpYIIy MPEIMETOB M03HABATEIBHOTO IIMKJIA, T1aBHAS 11€JIb KOTOPBIX 3aKJII0YAETCs B U3YUYE€HUH TPUPO/IBL.



OcHOBY NO3HaBaTENbHbIX IEHHOCTEH COCTABIISIOT HAYYHbIE 3HAHUS U HAYUHbIE METO/bI IIO3HAHUSL.
Kypc xumun o6nagaeT BO3MOKHOCTAMH 1151 JOPMHUPOBAHUS KOMMYHUKATUBHBIX IEHHOCTEH, OCHOBY KOTOPBIX COCTaBIISIOT IIPOLIECC OOLIEHUS U
IPaMOTHAs peyb.

MecTo y4eOHOro npeaMeTa B y4eOHOM ILJIaHe

B coorBerctBun ¢ IlpuMepHOW TOCYIapCTBEHHOH NpOrpaMMON IO XUMHUHU i 00Imeo0pa3oBaTenbHBIX INMKON u Paboumii mporpammoit
"IIpenmernas muaus yueOHukoB O.C. ['abpuensn. 8-9 knaccol" Ha U3y4eHHE XUMHUH OTBOJIUTCS:

* 8 kimacc — 68 yacoB (2 yaca B HEJIEIIO)

* 9 xyacc — 68 yacoB (2 yaca B HEJIEIIO)

IInanupyemsle pe3yJibTaThl 0CBOCHHS Y1eOHOI0 NpeaMeTa:

JIMYHOCTHBIMH pe3y/bTaTaMU U3Yy4eHUs NpenMeTa « XuMusa» B 9 Kilacce SBISIOTCS CIeIyIOIUe YMEHUS:

* OCO3HABaTh €ANHCTBO U IIEITOCTHOCTh OKPYKAIOIIETO0 MHPA, BO3SMOXKHOCTH €0 MO3HAaBAEMOCTH U 00BSCHUMOCTH Ha OCHOBE JIOCTHKEHUH HAYKH;

* [IOCTENIEHHO BBICTPanBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33pPEHUE: OCO3HABATh NOTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCIIE
H B paMKax CaMOCTOSITEIbHOM JACATCIIbHOCTH BHEC IIKOJIBI,

* OLICHUBATh KU3HEHHbIE CUTYAIMH C TOUKH 3peHUs 0€301MacHOro o0pasa *KHU3HU U COXPAHEHHUs 37J0POBbS;

¢ OLICHUBATh SKOJIOTHUYECKHH PHUCK B3aMMOOTHOIIIEHHH YeJOBeKa 1 mpupoabl.

* (hopMUpPOBATh IKOJIOTUYECKOE MBIIIJICHUE: YMEHUE OLEHUBATh CBOIO JIEATENILHOCTh M MOCTYNKU APYTUX JIOAEH C TOUKH 3PEHUS] COXpaHEHUs
OKpY’KaloIllel Cpe/ibl - TapaHTa )KU3HU U OJ1aronoy4us JroAei Ha 3eMiie.

JIMYHOCTHBIE Pe3yabTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IIaTproTHYeCcKOro BOCIMTAHUSA

1) LIEHHOCTHOT'O OTHOIIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJIEUIO, TIOHUMaHUs 3HAYEHUS XUMUYECKOU
HayKH B JKU3HHM COBPEMEHHOI'O OOIIEeCTBA, CIOCOOHOCTH BJIAZIETh JOCTOBEPHOM MH(pOpPMAIMEl 0 MepeaoBbIX JOCTUXKEHUSIX U OTKPBITUSIX MUPOBOM U
OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOWCTBE MHUpa U 00IIECTBa;

I'paiknaHckoro BocnuTaHus

2) MNpEACTABICHUA O COLOUAJIBHBIX HOpMax MW IIpaBUIaX MEKIMYHOCTHBIX OTHOIICHUHA B KOJJIEKTUBE, I'OTOBHOCTH K pa3Hoo6pa3H0171
COBMECTHOH JEATENbHOCTH NPHU BBHIMOJHEHUHM Y4YEOHBIX, IMO3HABATEIbHBIX 337124, BBHIOJHEHUH XHMHYECKUX HKCIIEPUMEHTOB, CO3AHUU YUEOHBIX
IMPOCKTOB, CTPEMJICHUA K B3aMMOIIOHMMAHUIO U B3AMMOIIOMOIIHU B ITPOLCCCE STOH yqe6H0ﬁ ACATCIIbHOCTH, TOTOBHOCTH OILICHHNBATh CBOC IIOBEACHHUEC U
IIOCTYIIKU CBOUX TOBAPUIIEH C MO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCJIEICTBUM IIOCTYIIKOB;

HeHHOCTI/I HAYYHOI'O MO3HAHUSA



3) MHPOBO33PEHUYECKUX IPEACTABICHUN O BEIIECTBE U XMMUYECKOU PEAKLUU, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU
U COCTAaBJISIOIIMX OCHOBY JUIsl IOHMMAHUS CYLTHOCTH HAy4HOH KapTHHbBI MUpA; MpEICTaBIeHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTUS MPUPOJIBI,
B3aMMOCBSA351X YEJIOBEKA C IIPUPOJHOM CPEloi, O POJIU XMMHUH B IIO3HAHNUU ITUX 3aKOHOMEPHOCTEH;

4) [I03HABATEIbHBIX MOTHBOB, HAlPaBJIEHHBIX Ha IOJYYEHHUE HOBBIX 3HAHMH 110 XMMUHU, HEOOXOIUMBIX IS OOBSICHEHUS HAOIH0AaeMBbIX
MPOLIECCOB U SIBJICHUI;

5) [I03HABATENbHOM U HH(OPMALIMOHHOHN KYJIbTYpPbI, B TOM UUCIIE HABBIKOB CaMOCTOSATEIILHOM pabOThI C y4eOHBIMH TEKCTaMH, CIIPABOYHOM
JUTEPATypPOid, JOCTYIHBIMH TEXHUYECKHUMHU CPEACTBaMHU MH()OPMAITMOHHBIX TEXHOJIOTHIA;

6) UHTEepeca K OOYYEHHUIO M TMO3HAHUIO, JII0OO3HATENbHOCTH, TOTOBHOCTH M CIOCOOHOCTH K €aMOOOpa30BaHUIO, HMCCIEN0BATENbCKON
NeSITEIbHOCTH, K OCO3HAHHOMY BbIOOPY HalpaBJIE€HHOCTU U YPOBHS 00Y4€HHUsI B JaIbHEHUIIEM;

®opMHupOBaHUSs KYJIbTYPbI 310POBbs

7) OCO3HAHMS IICHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKM Ha 3J0POBBI 00pa3 KU3HH, OCO3HAHUS
MOCJIE/ICTBUM M HENPUATHSI BPEIHBIX IPUBbIUEK (YIIOTPEOICHHS aJIKOT0JIsl, HAPKOTUKOB, KypeHHsl), HeOOXOAMMOCTH COOJIIOACHNUS TPaBil 0€301aCHOCTH
IIpHU 0OpaIeHUH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY U PEAIbHOM JKU3HU;

TpyaoBoro BocnuTaHus

8) KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO II0JIE3HOM, Y4Y€OHO-MCCIEA0BATEIbCKOM, TBOPUYECKOW U JPYrMX BHAAX
NeSTeNbHOCTH; MHTEpeca K MPAaKTUYECKOMY U3YUEHUIO ITpodeccuii U Tpy/ia pa3InyHoro pojia, B TOM YHCJIe HA OCHOBE IPUMEHEHUS ITPEIMETHBIX 3HAaHUH
10 XMMHUH, OCO3HAHHOT'O BBIOOpa MHANBUAYAIBHON TPAEKTOPUH IPOJOKEHNS 00pa30BaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

JKOJIOTHYECKOT0 BOCTIMTAHUS

9) HKOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOLICHUS K MPHUPOJE KaK MCTOUYHUKY XH3HU Ha 3eMie, OCHOBE €€ CyIeCTBOBAHUS, MOHMMAaHUS
LIEHHOCTH 3JI0pOBOr0 M 0€30MacHOro 00pa3a »KU3HH, OTBETCTBEHHOIO OTHOILIEHHS K COOCTBEHHOMY (PU3MYECKOMY M ICHUXMUYECKOMY 3/I0POBBIO,
OCO3HAaHMS LIEHHOCTH COOJIIOICHHSI IIPaBUII 0€3011aCHOT0 NMOBEIEHUS IPU padoTe ¢ BELIECTBAMH, A TAKXKE B CUTYalUAX, YIPOKAIOIIMX 3I0POBbIO U )KU3HU
JTIOJIEH;

10) CMOCOOHOCTH HPUMEHSTh 3HaHMS, MOJIydyaeMble NP M3YYEHUH XMMHUH, JJIS pellieHHs 3a7ad, CBSA3aHHBIX C OKpY’Karolled MpUpOIHON
CpEIOi, TOBBIIIEHUS] YPOBHS 3KOJOTHYECKOW KYJIbTYpbl, OCO3HaHHUS TJ00aIbHOIO XapakTepa HKOJOTMYECKHX MpoOJeM W MHyTed MX pelIeHUs
ITOCPEICTBOM METOJI0B XHUMUH;

11) 9KOJIOTHUYECKOI'0 MBIIUICHHS], YMEHUsI PYKOBOACTBOBATHCS UM B ITI03HABATEIIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON IIPAKTUKE .

MeTtanpeaMeTHBIMH pe3yJIbTaTaMu U3yYeHHs Kypca «XUMUs» SIBISETCs OPMHUPOBAHUE YHUBEPCATBHBIX YueOHbIX AercTBuil (YVY /).

PeryasituBubie YY/I:

* CaMOCTOSATENILHO 00OHAPYKUBATh U (POPMYIHPOBATh yueOHYIO POOIIEMY, ONIPEeNIATh 1Iefb Y4eOHOH 1eATeIbHOCTH;

* BBIJIBUTATh BEPCUU PEIICHUs MPOoOJIeMbl, 0CO3HABAaTh KOHEUHBIN pe3yNbTaT, BEIOUPATh U3 MPEUIOKEHHBIX U UCKAaTh CAMOCTOSATEIBHO CPEACTBA
JNOCTUKEHHUS LIEIIH;



* COCTaBIIATH (MHAUBHIYATLHO WU B TPYIITIE) IJIaH PEIICHHSI MPOOIEMBIL;

* paboTas 10 TUIaHy, CBEPATh CBOM JICHCTBHUS C LEJbIO U, TIPU HEOOXOJMMOCTH, UCTIPABIIATH OUTHOKH CaMOCTOSITEIILHO;

* CaMOCTOSITEIIBHO OOHAPYKHUBATh U (POPMYITHPOBATH MPOOIEMY B KIIACCHOW U MHAWBHIYaTbHOW YI€OHOU NESTEIEHOCTH.

* BBIJIBUTATh BEPCHH PEIICHUS MTPOOJIEMbI, 0CO3HABATh KOHEYHBII Pe3yNIbTaT, BHIOMPATh M3 MPEUIOKEHHBIX M UCKATh CAMOCTOSTEILHO CPEIICTBA
JOCTUKCHHUS TISITH.

* CAMOCTOSITEIIFHO OCO3HABATh MMPUYMHBI CBOETO YCIIeXa MIIM HEeyCIleXa U HaXOUTh CIIOCOOBI BBIX0JIAa M3 CUTYaIluH HeycIeXa.

CpenctBoMm hopMupoBaHUS PETYIATUBHBIX Y Y [] ciiyKaT TEXHOJIOTHSI IPOOJIEMHOTO IUajiora Ha dTarne U3y4eH!s HOBOTO MaTepuasa U TEXHOIOTHS
OLICHUBAaHUS 00PA30BATENIbHBIX JOCTHKEHHH (Yy4eOHBIX YCIIEXOB).

ITo3naBartenbubie YY/I:

* aHATM3UPOBATh, CPABHUBATH, KJIACCHPHUIIMPOBATH U 00001IaTh ()aKThI U SBJICHUS. BBISABIATH TPUYUHBI U CIICJICTBUS TIPOCTHIX SIBJICHUN.

* OCYILIECTBIISATh CPAaBHCHHE, KIIACCH(PHUKAIIMIO, CAMOCTOSATEIILHO BEIOMPAsi OCHOBAHMSI U KPUTEPHH JIJISl YKa3aHHBIX JIOTHYECKUX OTEepaIlnii;

* CTPOUTH JIOTHYECKOE PACCYXICHHE, BKIIOYAIONICEe YCTAHOBICHUE MPUIMHHO-CIICJICTBEHHBIX CBSI3CH.

* CO3/1aBaTh CXEMAaTUYECCKHUE MOJICIIU C BBIICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

* COCTaBIISATh TE3UCHI, PA3IMYHBIC BHJIBI IJIAHOB (ITPOCTHIX, CJIOKHBIX U T.I1.) IPEOOPa30BBIBATH MHGOPMAITUIO U3 OJHOTO BUA B JPYTOH (Ta0HIly
B TEKCT | TIp.).

* YMETh OIPEACIATh BO3MOXHBIE MCTOUYHUKH HEOOXOJMMBIX CBEICHUMU, MPOWU3BOIUTH MOWCK WH(GOpPMAIUHU, aHAIM3UPOBATh U OIICHUBATH €
JIOCTOBEPHOCTD.

Kommynukaruusie YY/I:

CamocToATeNnbHO OPraHN30BbIBaTh YUEOHOE B3aUMOJICHICTBHE B TpyHIe (ONPeesaTh 00IMe LEIH, paclpeieisaTh PO, JOrOBapUBaTHCS APYT C
IPYTOM U T.1.).

* OCYILIECTBIISIET B3aUMHBIN KOHTPOJIb M OKa3bIBAET B COTPYAHUYECTBE HEOOXOIMMYIO B3aUMOITOMOIIIb.

* OpPraHU30BBIBACT U IJIAHUPYET yu4eOHOE COTPYIHUYECTBO C YUHUTEJIEM M CBEPCTHHUKAMU; OINPENENATh Ledu U (PYHKIMHU YYaCTHUKOB, CIIOCOOBI
B3alMOJICHCTBUS; TNIAaHUPOBAThH OOIIHNE CIIOCOOBI PabOTHI;

* yMeeT paboTaTh B rpylIe — yCTaHaBIMBAaeT pabouyre OTHOUICHMUS,

* 3¢(eKTUBHO COTPYIHUYAET U CIIOCOOCTBYET MPOTYKTUBHOM KOOMEpaluu;

* UHTETPUPYETCS B TPYIITY CBEPCTHUKOB M CTPOHT MPOJTYKTHBHOE B3aMMOICHCTBUE CO CBEPCTHUKAMH M B3POCIBIMHU.

* YYUTHIBATh pa3Hble MHEHUS U HHTEPECHl 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

HpeHMeTHLIMH pe3yabTaTaMi U3YUCHUA NPECAMETA ABJIAIOTCA CICAYIOIMUE YMEHUA:
PaCCMOTpeHI/Ie XUMHYCCKUX ITPOLCCCOB!:
¢ NPUBOAUTH NPUMEPHI XUMHNYCCKUX IIPOLCCCOB B IIPUPOIC,



¢ HaxOoAUWTb YCPThI, CBUACTCIILCTBYIOIINUC 00 O6H_[I/IX MMPpU3HAKaX XUMHUYCCKHUX NPOUCCCOB U UX pa3JINIUAgX.
Hcnons3oBanne XUMUYECKUX 3HAHUM B 6BITy2

* 00OBSACHATH 3HAUCHUC BCIICCTB B )KU3HU U XO3SMCTBE YEIIOBEKA.

* OOBSICHATH MUDP C TOYKH 3PCHUA XUMUU!

¢ NCPCUHUCIATH OTIIMYUTCIIBHBIC CBOMCTBA XUMHUYCECKHUX BCIICCTB,

¢ pasiind4aTb OCHOBHBIC XUMHWYCCKUEC ITPOLECCHI;

¢ omnpeaAciiaTb OCHOBHBIC KJIACChl HCOPraHMYCCKUX BCIICCTB,

¢ INIOHHUMATb CMBICII XUMHUYCCKUX TCPMHUHOB.

OBnazneHne OCHOBaMHU METOZOB ITO3HAHUS, XapAKTEPHBIX Ul €CTECTBEHHBIX HAYK:
* - XapaKTepHU30BaTh METOJIbl XUMUYECKON HayKH (Ha0JII0/IeHNE, CPAaBHEHUE, SKCIIEPUMEHT, U3MEPEHHUE) U UX POJIb B TIO3HAHUU IPUPOJIBI;
* - IPOBO/IUTH XUMHUYECKUE OIBITHI U IKCIIEPUMEHTBI U OOBACHATH UX PE3YJIbTATHI.

YMeHue OLOCHUBATDL MNOBECACHUC YCJIOBCKA C TOUYKH 3PCHHUA XHMHUYECKOH 0€30I1aCHOCTH MO OTHOIIEHHIO K YCJIOBCKY U IIPUPOIC:
¢ HUCIIOJIb30BAaTh 3HAHUA XUMHU ITPU CO6JHOI[€HI/II/I IMpaBUJI UCIIOJIL30BAHHA OBITOBBIX XUMHYECKHUX peraparos,
¢ pa3jinyaTb OIIACHBIC U Oe30macHbIe BCIICCTBA.

Y4eHuK HAYYHTCH:
ONMCHIBAThL CBOICTBA TBCPABIX, )KUIKUX, Fa3006p33HBIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC ITIPHU3HAKH,
XapaKkTepU30BaTh BEILECTBA II0 COCTAaBY, CTPOCHHMIO M CBOMCTBaM, YCTAaHABIMBAThb IIPUYMHHO-CJICACTBEHHBIE CBS3M MEXKIAY IaHHBIMU
XapaKTCPHUCTHUKAMH BCUICCTBA,
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHATHUH: aTOM, MOJEKYJA, XUMHYECKHH JJIEMEHT, MPOCTOE BEILECTBO, CIOKHOE BEILIECTBO,
BAJICHTHOCTb, UCIIOJIb3Yysd 3HAKOBYIO CHUCTEMY XHMUU;
u300pakaTh COCTaB MPOCTEHIIMX BEIIECTB C MOMOIIBIO XUMUYECKUX (OPMYI M CYHIHOCTh XMMHYECKHUX PEaKLUH ¢ MOMOIIBI0 XUMHUYECKUX
YpaBHEHUN;
BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYJIAPHYIO 1 MOJISIPHYIO MAaCChbl BEIECTB, a4 TAKKE MACCOBYIO TOJTH0 XUMHUYCCKOTO 3JICMEHTA B COCIMHCHUAX |
CPaBHUBATH 10 COCTaBY OKCHUBI, OCHOBAHMS, KUCIIOTHI, COJIU;
KJ'IaCCI/ICbI/IHI/IpOBaTI) OKCHUJIbI U OCHOBAaHUA I10 CBOfICTBaM, KHCJIOTBI U COJIN — I10 COCTaBYy,
OIHCHIBATh COCTAB, CBOWCTBA M 3HaYCHHUE (B MIPUPOJIE U MPAKTUUECKOH JIeATEIbHOCTH YeJIOBeKa) MPOCTHIX BEIIECTB — KUCIOPOAa U BOJAOPOa;
JaBaThb CPAaBHUTCIIbHYIO XapaKTCPUCTUKY XUMHUYCCKUX DJICMCHTOB U BaKHEHIIINX COG)II/IHeHI/Iﬁ €CTECTBEHHBIX CEMENCTB HICJIOYHBIX METAJIJIOB U
raJlOreHoB;
M0JIb30BATHCS J1A0OPAaTOPHBIM 000PYAOBAHUEM U XUMHUUYECKOH MOCY/101;



*  POBOJUTH HECIOKHBIE XUMUYECKHUE OTIBITHI M HAOIIOICHHS 32 K3MEHEHHEM CBOWCTB BEIIECTB B ITPOIIECCE UX MPEBPALICHUN; COOIIOIaTh IPaBUIIa
TEeXHUKU 0€30IIaCHOCTH IPU MPOBEIEHUH HAOIIOAECHUHN U OIBITOB;

*  pa3InYaTh HKCIEPUMEHTAIBHO KUCIOTHI U HIETIOYH, MOJIB3YSICh HHANKATOPAMH; OCO3HATH HEOOXOANMOCTh COOJIIOICHHS Mep O€301MacCHOCTH MPH
0OpalleHn ¢ KUCIOTaMH U I1eI04YaMHu.

*  COCTaBJIATH YPABHEHUS ICKTPOIUMTUYECKON JUCCOLMALUU KUCIIOT, IIEJI0YEH U COJIECH; ITOIHbIE U COKPALIEHHbIE YPABHEHUS PEAKI[MH HOHHOIO
0o0MeHa; ypaBHEHMs PEaKLIU, MOATBEPKIAIOIIUX CYIIIECTBOBAHUE T€HETUUECKON CBSA3U MEXKIY BEILECTBAMU PA3JIMYHBIX KJIACCOB;

*  pacKphbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI IIOCPEACTBOM COCTABJICHMSI 3JIEKTPOHHOIO OajlaHCca 3TUX peaKLuil.

YYeHHK NOJYYHT BO3MOKHOCTh HAYYHUThCSH

*  TpaMOTHO 00OpamaThCs C BEMIECTBAMHU B TIOBCETHEBHOM KHU3HH;

*  0CO3HaBaThb HEOOXOAMMOCTb COOJIIOICHHSI ITPABUII IKOJIOIHYECKH 0€30M1acHOI0 IOBEJCHUS B OKpY Kalollel IpupoaHOil cpere;

*  MIOHMMAaTh CMBICI U HEOOXOAUMOCTh COOIIOICHUS TPEANMCAHIA, TPEUIaraeéMbIX B MHCTPYKIHAX 110 UCTIOJIB30BAHHUIO JICKAPCTB, CPEICTB OBITOBOM
XUMHHU U JIP.;

*  HCHOJB30BATh NPUOOPETECHHBIE KIIIOUEBBIE KOMIIETEHTHOCTH TIPH BBIIOJIHEHUH UCCIIEAOBATENILCKUX MTPOEKTOB 110 U3YYEHUIO CBOWCTB, CITIOCOO0OB
HOJIy4YEHHUsl U paclo3HAaBaHMs BELIECTB;

* pa3BHBaThb KOMMYHUKATHBHYIO KOMIIETEHTHOCTh, UCIOJIb3YsI CPEACTBA YCTHOTO M MUCbMEHHOTO OOILIEHUS, POSIBISTH TOTOBHOCTh K YBa)XKEHHUIO
MHOMU TOYKH 3peHHsI TPH 00CYKACHNUHU Pe3yJIbTaTOB BHIIIOJHEHHOHN paboThI;

* OOBEKTHBHO OIEHMBATh MH(POPMAIMIO O BEIIECTBAX M XUMHUYECKUX MPOIEccax, KPUTUUECKH OTHOCUTHCS K ICEBJOHAY4YHOM HH(pOpMaluuy,
HEe100pOCOBECTHON peKilaMe, Kacarollencsl UCIIOIb30BaHMs Pa3JIMUHbIX BEILECTB.

Kpurtepuu u HOpMbI OLleHKH 3HAHUIA,
YMEHHI ¥ HABBIKOB 00y4aloIUXCcs 0 XUMHH

Pesynbratel 00ydeHUs OJKHBI COOTBETCTBOBATh OOIIMM 33JadaM MpeaMeTa W TpeOOBaHUSM K €ro yCBOEHHIO. Pe3ymbraThl 00y4eHus
OLICHUBAIOTCS MO 5-0aibHOM cucteme. [Ipy oneHKe yuUTHIBAIOTCS CIEAYIONEe KadeCTBEHHbIE TTOKA3aTEeIH OTBETOB:

* rTyOMHa (COOTBETCTBHE M3YYEHHBIM TEOPETUUYECKUM 00O0OIIEHUSIM)

* OCO3HAHHOCThH (COOTBETCTBUE TPeOYyEeMbIM B IPOTPaMMe YMEHUSM MPUMEHSATH TOTYIeHHYI0 HHPOPMAIIHIO)

* IOJTHOTA (COOTBETCTBUE 00BEMY IPOrpaMMbl ¥ HHPOPMALIUN YUeOHHKA)

[Tpu olleHKEe YIUTHIBAIOTCS YUCIIO U XapaKTep OMMOOK (CYIIeCTBEHHBIE U HeCcyleCcTBeHHBIE). CyIeCTBEHHbIE OMMOKH CBS3aHBI C HEJOCTATOYHOM
IITyOMHON M OCO3HAHHOCTHIO OTBETa (HEMpPAaBUJIBHO YKa3aHbl OCHOBHBIC BHJIbI MOHSATHH, SIBIEHUH, XapaKTepHble CBOMCTBA BEIIECTB, HEMPABUIBHO
cOopMyIHpOBaH 3aKOH, IPABUIIO, HE YMEHHUE MPUMEHUTH TEOPETHUECKUE 3HAHUS /ISl OOBSICHEHHS U TIPE/ICKA3aHUs SBJICHNAHN, YCTAHOBIICHUS PUYNHHO
— CIIE/ICTBEHHBIX CBsI3€H, CPaBHEHHUS U KJIacCU(pUKAIMK ABJICHUN U T.1.). HecyliecTBeHHbIE OIMOKH ONpeeNaioTCs HEMOIHOTOM OTBeTa (YnyLIeHne U3



BHJIa KaKOTO-IIMOO HexapakTepHoro (hakra MpH OMMCAHWM BEIIeCcTBa, mporecca). K HUM MOXHO OTHECTH OTOBOPKH, OMUCKH, JOMYIICHHBIC IO
HEBHUMATEJIBHOCTH (Ha JBa M O0JIee ypaBHEHMsI pEaKIui B IOJIHOM HOHHOM BHJIC JIONYIIEHA OHA OTMOKA B 0003HAYCHUH 3apsia HOHA).
Pe3ynbrarel 00y4ueHUs MPOBEPSIOTCS B MPOIIECCE YCTHBIX U MUCHbMEHHBIX OTBETOB YYAIIUXCS, & TAKXKE ITPH BBIMTOJIHEHUU UMH SKCIICPUMEHTA.
1. Ouenka yCTHOIo oTBeTA.
OTMeTKa «5»:
- OTBET IOJIHBIM 1 MTPABUIIHLHBIA Ha OCHOBAaHWW U3YYCHHBIX TEOPHIA,
Marepuai U3J0KEH B OMPEIeICHHOMN JIOTHYECKOM MOCIe0BaTeIbHOCTH, TUTEPATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSTEIbHBII.
OtMmeTKa «4»;
OTBET IOJIHBII U MPaBUJIbHBIN Ha CHOBAaHUH U3YYCHHBIX TEOPUL;
- MaTrepua U3JI0KEH B ONMPEEICHHON TIOTUYECKON MOCIIeI0BATEILHOCTH, IIPU 3TOM JOIYIIIEHBI IBE-TPU HECYIIECTBEHHBIC OMMOKH, UCTIPABIICHHBIE 110
TpeOOBAHUIO YUUTEIS.
OtMmeTKa «3»:
- OTBET IOJIHBIH, HO IPU 3TOM JIOMYII[EHA CYIIIECTBEHHAs OIMOKA WM OTBET HETIOIHbIN, HECBIA3HBIM.
OTMeTKa «2»:
- IpHU OTBeTE OOHAPYKEHO HEMOHUMAaHUE yYalllMMCS OCHOBHOTO COJIEp:KaHUs yueOHOro MaTepHalia WiK JOMYIIEHbI CYIIECTBEHHbIE OLTUOKHU, KOTOPHIE
yYaIIUiics HE MOXKET UCIIPaBUTh MPU HABOSIIMX BOMIPOCAX YUUTENsl, OTCYTCTBUE OTBETA.

Onenka IKCIMIEPUMEHTAJTBHBIX yMeHI/Iﬁ

- OnieHKa cTaBUTCS HAa OCHOBAaHUH HAOIIOCHUS 32 YIAIIMMHUCS U IHCBMEHHOTO OTYeTa 3a padoTy.
OtMmetka «5»:
- paboTa BBIMTOJIHEHA MOTHOCTHIO M MTPABUIIBHO, CIIENIaHbl IPABUIIbHBIC HAOIIOCHHUS 1 BHIBOJIBI;
- SKCIIEPUMEHT OCYILECTBJIEH I10 IJIaHy C YY€TOM TEXHUKHU 0€30IaCHOCTHU U MPaBUJI paboTHI C BELIeCTBaMU M 000pYI0BAHUEM;
- TIPOSIBJICHBI OPTaHU3ALMOHHO - TPYAOBBIE YMEHUS, MOAJCPKHUBAIOTCS YHUCTOTA pabodero mMecra W MOPSAOK (Ha CTOJIE, SKOHOMHO HCIOJB3YIOTCS
PEaKTUBBI).
OtMmetka «4»:
- paboTa BHINOIHEHA TIPABUIIBHO, CJIeNIaHbl IPAaBUIIBHBIC HAOIOICHNS U BBIBOJIBI, HO TIPH 3TOM KCIIEPUMEHT IPOBECH HE MOTHOCTHIO MITH JOMYIICH bI
HECYIIIECTBEHHbIE OIMOKHU B paboTe C BELECTBAMU U 000PYIOBaHHUEM.
OtmeTtka «3»:
- paboTa BBIIIOJIHEHA [TPABUIILHO HE MEHEE YeM HAIOJIOBUHY WJIU JIONYIIEHA CYILIECTBEHHAs OIIMOKa B X0/1€ KCIIEPUMEHTA B 00bSICHEHUH, B 0)OPMIICHUN
paboThl, B COOIIOACHUN MTPABIII TEXHUKH 0€30IIaCHOCTH Ha paboTe ¢ BelecTBaMU U 000pyA0BaHUEM, KOTOpasi UCTIPABISIeTCS 110 TPEOOBAHUIO YUUTEIIS.
OtMmetka «2»:



- IomyIIeHkI ABe (1 OoJiee) CyIIeCTBEHHbBIE OIMOKH B XO/Ie: AKCIIEPUMEHTA, B 00BICHEHUH, B 0)OpMIIEHUU pabOThl, B COOIIOICHUH TPABUII TEXHUKU
0e30macHOCTH IpH padoTe ¢ BellecTBaMH M 000pyJOBaHHEM, KOTOPBIE YHAIIIMKCS HE MOKET UCTIPABUTH JIaXKE 110 TPEOOBAHHIO YUUTEIIS;
- paboTa He BBINOJIHEHA, Y YYaAIIErocss OTCYTCTBYET SKCIIEPHUMEHTAIbHBIC YMEHHS.

Ouenka yMeHUi peliaTh pacyeTHbIE 321a4H.
OtMmeTKa «5»:
- B JIOTUYECKOM PACCYKJICHUU U PEIICHUH HET OIMOO0K, 3a/a4a perieHa palioHaIbHBIM CITIOCOO0M;
OtMeTKa «4»:
- B JIOTUUECKOM PACCY>KJICHUU U PEIICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 33J/laya pelieHa HepallMOHAbHBIM CIIOCOO0OM, UITH JIOIYIIEHO He 00JIee IBYX
HECYIIECTBEHHBIX OIITHOOK.
OtMmeTKa «3»:
- B JIOTHYECKOM PACCYKICHUU HET CYIIECTBEHHBIX OINOOK, HO IOMYIIIEHA CYIIECTBEHHAs OIIMOKA B MATEMAaTUYECKUX pacyeTax.
OTMeTKa «2»:
- IMEETCS CYIIECTBEHHBIE OLIUOKHU B JIOTHYECKOM PACCYKACHUH U B PELLICHUH.
- OTCYTCTBHUE OTBETa Ha 3aJ]aHUE.

OueHka NMCbMEHHBIX KOHTPOJIBbHBIX PadoT.
OTMeTKa «5»:
- OTBET MOJHBINA U IPaBUJIBHBIN, BO3MOKHA HECYIIECTBEHHAs OIIHOKa.
OtMmeTKa «4»:
- OTBET HETIOJIHBIA UJTU JOIYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.
OtMmeTKa «3»:
- paboTa BBITIOTHEHA HE MEHEE Ye€M HAIOJIOBUHY, TOMYIIEHA OJIHA CYIIECTBEHHAs OIIMOKA U TIPU 9TOM JIBE-TPH HECYIIECTBEHHBIC.
OTMeTKa «2»:
- paboTa BBITIOJTHEHA MEHBIIIE, YEM HAIIOJIOBUHY MJIU COJIEPKUT HECKOIBKO CYIIECTBEHHBIX OITHUOOK.
- paboTa He BBITTOTHEHA.
[Ipu orieHKe BHIMOTHEHHS MMCHMEHHOM KOHTPOJIBHON PabOThl HEOOXOAMMO YUYUTHIBATH TPEOOBAHUS €IMHOTO OPPOrpaPuuecKoro pexuma

CucremMa OLEHUBAHHUSA TECTOBBIX 3aJJaHMi:
Ormerka «2» — ot 0 1o 50 %

Otrmetka «3» — ot 51 % 10 70 %

OtMmeTka «4» — ot 71 % 1o 85 %

Otmetka «5» — ot 86 % 10 100 %



Conep:kanue y4eOHOI0 npeamera

Tema 1: IloBTOpenue (3 yaca)
13 u [IC xumuueckux snementoB J[.M.MenneneeBa. Ctpoenune aroma. OCHOBHbBIE KJIACChl HEOPTraHMYECKUX COETUHEHUU. OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIHH.

Tema 2. O01mas XapaKTePUCTHKA XMMHUYECKHUX 3JIEMEHTOB U XUMHYeCKHX peakuuii (10 yacos)

XapakTepucTuka 3jeMeHTa 1o ero nosoxenuto B [IC. CBoiicTBa OKCHI0B, KUCIOT, OCHOBAHUN U COJIEH B CBETE TEOPHUM DJIEKTPOIUTHUECKON
JUCCOLIMAIIMU U OKHUCIIeHUsI-BoccTaHoBIeHUs. [loHaTue o mepexoaubix anementax. Amporeprocts. [13 u [1C xumuueckux snementoB. Kiaccuduxars
XUMHUYECKUX PEAKLMH 110 pa3HbIM IIPU3HAKAM.

Hdemoncrpanun. Paznmuunsie dopmel [leprnoguueckoi tabmunsl .M. MenaeneeBa. Moaenu atoMoB 3jeMeHTOB 1-3 mepuoaoB. 3aBUCHMOCTD
CKOPOCTH XMMHYECKOM peaKkIUH O MPUPOJbl PEarupyrolluX BELIECTB, KOHIEHTPALUH, IUIOIIAJd CONPUKOCHOBEHMSI, TEMIIEPATYpbl pEarupyromumx
BELLECTB.

JlabopaTopuble onbIThl. 1. [TonyyeHue rugpokcuaa MMHKA U UCCIIEOBAaHUE €T0 CBOMCTB.

2. MoaenupoBanue nocrpoenus [1C.

3. 3amMelleHue KeIe30M MeIU B pacTBOpe cyibdara Meau.

4. 3aBUCUMOCTb CKOPOCTH PEAarupyoIIUX BEIIECTB OT NPUPOABI PEarMpyIOIINX BELIECTB HA IPUMEPE B3aUMOAECUCTBHS KUCIOT ¢ METAJIJIAMH.

5. 3aBHUCHMOCTb CKOPOCTH PEArupyrOIINX BEUIECTB OT KOHIEHTPALMU pEarupyooliux BEIIeCTB Ha MpUMEpPE B3aUMOJICHCTBUU IIMHKA C COJITHON
KHMCIIOTOM pa3IMYHON KOHIIEHTPALUH.

6 3aBUCUMOCTb CKOPOCTH PEaKLIMU OT IIJIOLIaId CONPUKOCHOBEHUS pearupyronux BelecTB

7. MoienupoBaHUE «KHUIIALLETO CIIOS».

8. 3aBUCHUMOCTh CKOPOCTH PEarnpyONINX BEIIECTB OT TEMIEPATYPhl pearupyONINX BEIIECTB.

9. Pa3noxxeHue nepokcua BOA0po/ia C MOMOIIBIO OKCH/Ia MapraHia.

10. OGHapy>keHHe KaTana3bl B HEKOTOPHIX MUIIEBBIX MPOTYKTaX.

11. NarubupoBanme B3auMOJEHCTBUS KUCIOT C METAJUIAMUA YPOTPOITHHOM.

Tema 3. Metabi (17 4)

ITonoxenne meranos B [IC. Metannuueckas KpucTajulMyeckast perieTka 1 MeTajuinyeckast XMMudeckas cBsizb. @U3nuecKkrue CBOHCTBAa METaIOB.
CrnnaBel. Xumuueckue cBoiicTBa MetamioB. CriocoObl nmoixydenust MerawioB. Kopposust MetanioB u crocodsl 00pb0bl ¢ Heil. Lllenounbie MeTamisl —
npoctele BetiecTBa. COeJMHEHUS IEIOYHBIX METAIIOB. MeTaibl BTOPOH TpYyNIbl. ATIOMUHHN U ero coeuHeHus . XKene30 1 ero coeAnHeHus..

JemoncTpauuu. OOpa3sipl METOYHBIX M HIET0YHO3eMENbHBIX MeTauioB. CrmaBsl. B3anmozelicTBue metaiuioB ¢ Hemetautamu. Ilomydenue
THJIPOKCHUIOB JKeJe3a.



JlaGopaTopHbIe ONBITHI.

12. BzaumoseiicTBUE pacTBOPOB KHUCIIOT U COJIEH ¢ METallJIaMH.

13. O3HakoMJIEHUE C pyaMu Kelie3a.

14. OxpanvBaHue MIaMeHH COJISIMU HIEJIOYHBIX METAJIJIOB.

15. [lomy4yeHue ruIpoKCUIa KaablKs U UCCIEA0OBAaHUE €r0 CBOMCTB.

16. IlonyyeHue ruIpoKCcuia aTFOMUHUS U UCCIIEIOBAHUE €TI0 CBOMCTB.

17. BzaumopeiicTBue xee3a ¢ COMTHON KUCIOTOM.

18. Tlony4yeHne ruAPOKCUAOB Kelle3a U U3YYEHHUE UX CBOWCTB.

IIpakTnueckas padora Nel: «OcyliecTBICHUE LIETTOYKH XUMUYECKUX MTPEBPALLICHUI.
IIpakTHyeckas padora Ne2: «[lomydyenue u cBoicTBa COEAMHEHUN METAIIIIOBY.
IpakTuyeckasi padora Ne3: «DKCiepUMEHTAIIbHBIC 33124 10 PACIIO3HABAHUIO U TTOJIYYCHHUIO BEIIECTBY.

Tema 4. HemeTtamisbl (28 u)

[Tonoxxenne nemeramwioB B IIC. Bomopon, ¢usnueckue u XMMHYECKHWE CBOMCTBA, MOJIyYeHHWE M IpHUMeHeHue. Boja, cTpoeHHe MOIEKYIbI.
dusnyueckre 1 XuMu4Yeckune cBoicTBa. JuctumpoBannas Boaa. O01as xapakrepuctrka rajioreHoB. [lonydenne u npuMenenue rajgorenoB. Kucnopon,
CTpOEHHE aToMa U ajuioTponus kucinopona. Cepa, coequHeHus cepbl. CepHasi KUCIO0Ta U €€ COH. A30T U €r0o COeuHEHH. AMMHAaK, CTpOEHUE, CBOICTBA.
docdop, crpoenue aroma, aorponusi. Dochopusie ynodpenus. Yriepos, CTpoeHUE, AJUTOTPONUs. YTOIbHAs KUCTIOTa U ee coyii. KpeMHuid, crpoeHue,
CBOMCTBa U puMeHeHne. CUIIMKATBHI.

JemoncTpanun. OOpasisl rajoreHoB. B3anumoaeiicTBie raloreHoB ¢ HaTpueM, alfoMiuHIeM. B3aumoielicTBue cepbl ¢ METaUIaMU, BOJIOPOAOM U
KHCI0poaoM. B3anMoneiicTBre KOHIIEHTPUPOBAHHON a30THON KHUCIOTHI ¢ Me/blo. [lormiomenue yriemM pacTBOPEHHBIX BEIIECTB UM ra3oB. OOpasiibl
cynb(aToB, HUTPATOB, KapOOHATOB, (hochaToB..

JlaGopaTopHbIe ONBITHI.

19. [lomy4yeHue u pacrno3HaBaHHUE BOJOPO/A.

20. UccnenoBanue MOBEPXHOCTH HATSHKEHUS BOJBI.

21. PacTBOopeHue nepMaHraHarta Kajiusi MM MEJIHOTO Kylopoca B BOJIE.

22. M'maparanust 06€3BOKEHHOTO CyJib(aTa MEIH.

23. 3roTroBieHHE TMIICOBOTO OTIIEYATKa.

24. O3HaKOMJIEHHE C KOJIJIEKIIMEH OBITOBBIX (PUIBTPOB.

25. O3HaKOMJIEHHE C COCTAaBOM MUHEPAJIbHOM BOJIBI.

26. KauecTBeHHas peaklys Ha raJOr€HHUI-UOHBI.

27. Ilomyuenue u pacio3HaBaHUE KUCIOPOAA.

28. 'openue cepsl Ha BO3]IyX€ U B KUCJIOPO/JIE.

29. CoiicTBa pa30aBleHHON CEPHON KUCIOTBHI.



30. 3yuyeHue CBONCTB aMMHaKa.

31. Pacnio3naBanue coyieif aMMOHHUS.

32. CpoiicTBa pa30aBiICHHON a30THON KHUCIOTHI.

33. BzaumonencTBre a30THOM KUCIOTHI C MEIBIO.

34. Topenue docdopa B KUCIOPOAE U HA BO3AYXE.

35. PacnioznaBanue ¢ocharos.

36. ['openue yris B KHCIOPOJIC.

37. Ilony4yeHue yrojibHON KUCIIOThI U U3yYEHUE €€ CBOICTB.

38. [lepexoa kapOOHATOB B THAPOKAPOOHATHI.

39. Paznoxxenue rugpokapOoHaTa HaTpus.

40. [TonyyeHne KpEMHUEBOM KUCIOTHI U U3yUYECHUE €€ CBOMCTB.

IIpakTnyeckas padora Ne 4: «DkcrnepuMeHTaNbHBIE 3a1a4M 110 Teme: «lloarpynmna kuciopona».

IIpakTnueckas padora Ne 5: «OkcrnepuMeHTanbHbIe 3a1a4k 110 Teme «lloarpynna a3ora u yriepoja.

IIpakTnuyeckas padora Ne 6: «Ilonyuenue, cobupanue U pacrio3HaBaHUE I'a30By.

Tema 5. O6001eHMe 3HAHMI 110 XUMHHM 32 KYPC OCHOBHOI LIKOJIbI.
IToaroroBka Kk 0CHOBHOMY rocyaapcreeHHoMy 3k3ameny (OI'9) (10 gyacos).

I13 u [1C xumnueckux snementoB .M. MenneneeBa. ®usnueckuii cMbIci TOPSAAKOBOrO HOMEpa 3JIeMEHTa, HOMEPOB Mepuo/ia U rpynnsl. Buabl
XMMHUYECKHX CBS3€M M TUIBI KPUCTAIIMUECKUX pelIeTOK. B3auMocBs3b cTpoeHHst U cBOMCTB BemiecTB. Knaccudukanus XMMHUYECKMX peakiuil 1o
pa3HbIM npu3HakaM. CKOpOCTh XMMHUECKOM peakuuu U (GakTopsl, Baustone Ha Hee. [IpocThie u cinokHble BeniecTBa. Metamibl 1 HemeTauibl. OKCUabl
U TUAPOKCHIBL, conu. VX cocTaB, kimaccudukanus 1 XUMUUYECKUE CBOMCTBa. [ eHeTnueckue psaIpl MeTauia, HeMeTalla U IepeXoAHOro MeTaslia.

®opMbl OPraHu3anuu y4eOHOH JesiTeJIbHOCTH:
» OpoHTAIBHAS

* ['pyninoBas

* [TapHas

* UH/IMBUAYaJIbHAs

OcHoBHBbIE BHAbI YUeOHOI 1eTeJIbHOCTH:
Habmonenue

DKCTepUMEHT

PaGora ¢ kuuroi

Pemenue 3agau



TemMaTH4YecKoe MJIAHMPOBAHUE

Ne HaszBanmue Ko.-Bo W3 HuX KO0JI-BO YaCOB, OTBEAEHHBIX HA
n/m | pasaena (610ka) 4yacos HA | IPAKTHYeCKYI0 YaCTh U KOHTPOJIb
H3yUYeHHe Jadop. NPaKT. KOHTP.
pasjena pao. pao. pao.
(0s10k2a)
1. [ToBTOpeHMe 3 -- -- --
Kypca XMMHH § KJlacca
2. Ob6mas 10 11 -- 1
XapaKTepUCTHKA
XUMHAYECKHX
DIIEMEHTOB U
XUMUYECKHUX PeaKLui
3. Mertanibl 17 7 3 1
4, Hewmerasmibl 28 22 3 1
S. O6o061eHne 10 -- -- --
3HAHWI 3a Kypc
OCHOBHOM LIKOJIBIL.
ITonroroBka K
OCHOBHOMY




rOCy1apCTBEHHOMY
JK3aMEHY.

Hroro: 68 40 6 3

YueOHO-MeTOAMUYECKOE 00ecTIeUeHe

YueOHas quTeparypa:
O.C.I'abpuensn «XuMus» yueOHUK 1 9 Kimacca o6meoOpa3oBaTenbHbIX yupexkaeHuii, M., «poday, Beptukans, 2018.

YueOHO-MeTOoAUYECKas] IUTepaTypa:

* bouapora H.B. «TexHonorunueckue kaptol ypokos 1o yueonuky O.C.I'abpuensa» 9 kmacey, B., «Yuurensy, 2018 rox;
* ['abpuensan O.C., EmykoBa A.B. «Xumus» 9 kiace, Pabouas retpans, M., «/Ipoday», 2014 rox;

* ["abpuensa O.C. Metoandeckoe nmocodue «Xumus» 8-9 kimace, M., «/Ipoday». 2017 rox;

* ["abpuensan O.C «HacronbHas kaura yuntens», Mocksa, «/poda»,2003roz;

* ['abpuensn O.C. «KoHTponbHBIE pabOTHI 110 XUMHNY», M., «JIpoday, 2017

* IBanoBa P.I'. «Ypoku xumun» 8-9 kiacc, M., «IIpocsemenue», 2001 rox;

* Mapmanoga I'.JI. «['padudeckne AuKTaHTHI IO XUMUN», M., «Bakoy, 2017

* Crubnesa E.I1., CkaukoB A.B. «CoBpeMeHHbIE OTKPBIThIE Ypoku XuMum» (8-9 kiacc), Pocros-na-Jlony, 2002 roxg
» @ageesa I'.A. «Xumus u sxoaorusi», 8-11 knacc, B., «Yuutenny, 2005 roxn.

* [llep6akoBa C.I'. «Xumus» (opranusaiys IpoeKTHOH aesTenbHOCTH), Bonrorpan, «Kopudeii», 2007.

JAupakruyeckas JuTeparypa:

Cepreena O.1O. «Pemnienne KOHTPOJIbHBIX pa0boOT 1Mo Xumuu 8 -9 knacey, M., «x3zamen» 2002 rogx;

* l'ompadap6 A.J1., Xonakos FO.B. 3apaunnk «Xumus 8-11 kimace», M., «JIpodan, 2001 rox;

* Xomuenko N.I'. «O6mas xumus» COopHUK 3a1a4 U ynpakaenuit. M., «Hosast BostHay, 2002 ro;

* CopokuH B.B., 3notaukoB O.I". «Tectsl no xumun», M., «IIpoceemenue», 1997 rox;

» CaBunkuHa E.B., Jlormnosa I'.I1. COopuuk 3amau. «Xumus» 8-9 kmace, M., «ACT-IIpecc», 2001 rox.

MaTepuabHO — TeXHHYECKOe o0ecledyeHne:
* Crienuanu3upoBaHHbIN KaOMHET XUMUHY;



* TaOauLIbI: ANMEKTPOXUMUYECKUNA PSAJ] HAIPSHKEHHUSI METAJIOB, PACTBOPUMOCTH KHCJIOT, OCHOBaHMH, coJieil B BoJie, Tabiuiia MenaeneeBa, mpaBuiia
TEXHHUKHU 0€30M1aCHOCTH B KaOMHETE XUMUM;

* Monenu u ipubopsl (MPUOOP TSl ONIPEICTICHUS AIEKTPOIPOBOTHOCTH);

» XuMuyeckoe jJabopatopHoe 000pyI0BaHHUE;

* Komnprorep u poexTop.

* TeneBuzop

Y4yeOHOE 3JIEKTPOHHOE U3IaHUE
* Bupryansnas nabopartopus (8-11 kiacc), yueOHOE FIEKTPOHHOE U3JAHHE
e TecTol Mo XxuMHuHU 8-11 KI1acchl, H31aTEIIHLCTBO «Y UHUTEIIb)
* JleMOHCTpaIMOHHOE MOYPOYHOE IIAHUPOBAHUE «XHUMHUS HIIEMEHTOBY, U3/IaTEIBCTBO «Y YUTEIb)»
*  Xumusa 9 kiacc «IIpocBenieHue».



