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Pabouas agantupoBaHHas IporpaMMa Kypca XuMHH § Kilacca pa3paboTaHa B COOTBETCTBHH C:

»  ®enepanpHbIM 3akoHOM Poccuiickoit @enepanuu ot 29 nexabps 2012 r. Ne273-D3 «O6 obpazoBanuu B Poccuiickoii denepamumnyy;

» ®deaepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO O0IIEro 00pa30BaHUsl, YTBEPKICHHBIM ITPHUKA30M
MunucrtepcTBa oopazoanus U Hayku P® ot 17 nekabps 2010 r. Ne1897 ¢ uzmeHeHusMu, yTBepKACHHBIME NMpHUKazoM MuHoOpHayku Poccun
otT 29.12. 2014 r. Nel644, npuxazom ot 31.12.2015 r. Nel1577;

» [IpumepHoit ocHOBHOI 00pa3oBaTeNbHOI MPOrpaMMoOii OCHOBHOTO 00111ero o0pa3zoBaHus (0100peHa pelieHreM (enepanbHoro yueOHo-
METOJIMICCKOT0 00BEMHEHHMSI 110 00IIeMy 00pa3oBanuio (mpoTokoit ot § ampens 2015 r. Nel/15);

* AanTHUpOBaHHOW OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMOil OCHOBHOTO 00IIEro 00pa3oBaHMsI MyHUIIUTIAIBHOTO Ka3€HHOTO
obmieoOpaszoBarenpHOro yupexkaeHus «[loaropaoBckas cpemss 00meo0pa3oBarenbHast IMKOJay,;

*  Vuebubm uranoM MKOVY «Iloaropunosckas COILly;

» [lonoxenunem o padoueit mporpamme MKOVY «ITonroprosckast COLL;

» [IpumepHoii mporpamMmoii OCHOBHOTO 00IIeT0 00pa30BaHUs M0 XUMHH;

» [Iporpammoii Kkypca XUMHH IS y4alIuXcs 8 Kilacca 00meo0pa3oBaTelIbHBIX yupexkaeHuit — aprop ['abpuernsa O.C.

PaGouas nporpamMmma OpHEHTHpPOBaHA Ha UCHOJIb30BaHUE YueOHMKa: XUMHUA. 8 Kilacc: yueOHUK a7s 001eoopazoBatenbHbiX yupexaenuit. O.C.
I"abpuensn, W.I'. Octpoymos, C.A. CnankoB — M.: [Ipocserenue.

[Tporpamma paccunTana Ha 68 yacoB (2 yaca B HEJIEIO).

Pabouas mporpamma peanu3yercs ¢ UCIOIb30BaHUEM 000pymoBaHus IeHTpa «Touka pocta». B 0CHOBY porpaMMBbI 3aJ105K€HO TIPUMEHEHUE
uudpoBoit 1adboparopuu.

Hcnons3oBanue o0opynoBanus «Touka poctay MpHu peaan3anuyl JaHHON IPOrpaMMBbl IO3BOJISIET CO3/1aTh YCIOBHS:

-JUTSl pacUIMPEHHsI COJIePKaHMsI IIKOJBHOI'O0 XUMHUYECKOTr0 00pa3oBaHus;

-J171s TIOBBIIIEHUS [T03HABATEIbHON aKTUBHOCTH 00YUaIOIUXCsl B €CTECTBEHHO-HAYYHOM 001acTu;

-JUTSL pa3BUTHSI IMYHOCTH peO&HKa B mpoliecce 00ydeHUs] XUMHH, €ro criocoOHocTel, HopMUPOBaHUS U YIOBIETBOPEHUS COLUAIBHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEH;

-J171s1 paboThI ¢ 01apEHHBIMU MIKOJIbHUKAMHU, OPTaHU3alMK UX PA3BUTHA B Pa3IMUHBIX 00JacTsIX 00pa3oBaTeNIbHOM, TBOPUECKOH 1eATEIbHOCTH.



I/Isyqeﬂne XHMHH B 8 Ki1acce HarnpaBJI€HO HA JOCTUKCHUE CJTCAYIOIUNX neJieii:

* OcBoeHue BakHeHIIMX 3HAHUI 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMHH, XUMHUUECKON CUMBOJIUKE;

* OBJaJieHHe YMEHHSAMH Ha0JII01aTh XUMHUECKUE SIBIICHUS, IPOBOUTH XUMUYECCKHI SKCTICPUMEHT, IPOU3BOIUTH PACUCTH HA OCHOBE
XUMHUYECKUX (OPMYJT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUi;

* pa3BHUTHe [103HABATEIHHBIX HHTEPECOB M MHTEIUIEKTYAJIbHBIX CIIOCOOHOCTEH B MPOLIECCE MTPOBEACHUS XUMHUUECKOTO IKCIIEPUMEHTA,
CaMOCTOSITENILHOTO MPUOOPETEHUS 3HAHUI B COOTBETCTBUU C BOSHUKAIOIINMHU KU3HEHHBIMH [TOTPEOHOCTAMU;

* BOCIHHTAHHE OTHOIICHHS K XUMHUU KaK K OJHOMY U3 (PyHIAMEHTATbHBIX KOMIIOHCHTOB €CTECTBO3HAHUS U 3JIEMEHTY O0IIeUeIOBEUECKOM
KYJIbTYPBI;

* MpuUMeHeHHe MOJyYeHHbIX 3HAHUI M YMeHMii 1711 6€3011aCHOTO HCIIOJIB30BAHMUS BEIIECTB U MATEPUAIIOB B OBITY, CEITbCKOM XO3SICTBE H
Ha TPOU3BOCTBE, PEIICHHUS MPAKTHUECKUX 3a7a4u B IOBCETHEBHOM KU3HU, IPEIYNPEKACHUS IBICHUN, HAHOCSIIUX BPE] 3J0POBBIO
4eJI0BEKa U OKPY’KaroIlel cpefe.

AnantupoBaHHast pabodass mporpamma Uit oOydatommxcsi ¢ 3[IP, paspaborana Ha ocHOBe pa0odeil MporpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBanus Mo Xumuu. JlaHHas IporpaMmMa COXpaHsSeT OCHOBHOE co/epkaHhe 00pa3oBaHMs 00L1e00pa30BaTeIbHOM IIKOJIbI 0 XUMHH, HO
OTJIMYAETCS KOPPEKLIHUOHHON HAIpPaBICHHOCThIO OOy4YeHHs. DTO OOYCIOBIEHO OCOOCHHOCTSIMHU YCBOEHHS YYEOHOro marepuaiia IEThbMHU,
UCTBITHIBAIOIIMMU CTOMKHE TPYyIHOCTH B oOydyeHuu. [Ipu amanrtanuu mporpaMMmbl OCHOBHOE BHUMAaHHME OOpPAILIEHO HA OBJIAJCHHUE JE€ThbMU
MPAKTUYECKIMH YMEHUSIMH M HaBBIKAMH, HA YMEHBIIICHHE 00heMa TEOPETUIECKUX CBEIICHH, BKIIFOUEHUE OTACIBHBIX TEM HIIH IEJIBIX Pa3esioB,
MaTepHagoB 0030pHOT0, 03HAKOMUTEJIBHOTO XapaKkTepa.
B cuiy cBomx 0ocoOeHHOCTEH, MaHHAs KaTeropHs JIeTe MCIBITHIBACT TPYAHOCTH B YCBOCHWHM y4eOHOTo marepuana. Vcxoas W3 KOHTHHTEHTa
o0yyaromuxcs Mpyu OpraHu3aluy 00pa3oBaTeNbHOM JEATETbHOCTH UCIIOIb3YIOTCS KOPPEKIIMOHHO-Pa3BUBAIOIINE TEXHOJIOTHH, Pa3HOOOpas3HbIe
METOMBI U MPUEMBI TIEIaTOTUIECKON MOICPKKH, a IMEHHO, OOJBIINI aKIEHT JeNlaeTcs Ha HATJIATHBIX U MPAaKTUYECKUX METoAax oOydeHus. A
TaK e NPUMEHSIOTCS WHAYKTHUBHBIE METOJbl, PENpPOJYKTUBHBIM METOJ, MUTPOBbIE METObI, MPUEMBI OINEPEkKAIOIIEro OOyueHUs, MPHEMBI
Pa3BUTHSI MBICTUTEILHON aKTUBHOCTH, TIPUEMBI BBIACIICHHS TJIABHOTO, TIPUEM KOMMEHTHPOBAHUS H TIP.

B ocHOBY peanu3zanmu aanTHPOBaHHOM paboueil mporpaMMbl IO XUMUH MOJI0KEHBI TTT00AIbHBIE LeJIH:

conmagn3anus o0yJyaeMbpIX Kak BXOXKJIEHHE B MHP KYJIbTYPHl U COLMAIBHBIX OTHONICHH, 00ECTICUYMBAIOIINX BKIFOUEHHE YYAIIUXCS B Ty

WIM MHYIO TPYNIy WIH OOIIHOCTh — HOCUTENSA €€ HOpPM, LIEHHOCTEH, OpUEHTAllMH, OCBAWBAEMBIX IPOLIECCE 3HAKOMCTB C MHUPOM >KHBOM

TIPUPOJIB;

- NpUHOOIIeHHe K TO3HABaTEIbHON KYJIbTYpe KaK CHCTEME MO3HABaTEIbHBIX (HAYUHBIX) LIEHHOCTEW, HAKOIUIEHHBIX OOIIECTBOM B cepe

XHMHYECKOW HAyKH.

O0mas ueab HM3ydeHusi npeamera - obecneueHue BoimoidHeHus TpedoBanuit GPI'OC OOO mocpencTBOM CO3/aHUS YCIOBUH s

MaKCHUMAaJIBHOTO YJIOBJIETBOPEHUSI OCOOBIX 00pa30oBaTeIbHBIX MOTpeOHOCTEN 00ydaroruxcs ¢ 3I1P.



[Inanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

JINYHOCTHBIMM pe3y/ibTaTaMM U3y4eHUS npeamera « XuMus» B 8 Kiacce sSBISI0TCA CIEeIYIOIINe YMEHHUS:

0CO3HaBaTh €AMHCTBO U IIEJTIOCTHOCTH OKPYKAIOIIETO MUPA, BO3SMOXXHOCTH €r0 TI03HaBAEMOCTH U OOBSICHUIMOCTH Ha OCHOBE JIOCTH)KEHUI
HayKHU;

MOCTETNICHHO BBICTPAaNBATh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHUE: OCO3HABATH MOTPEOHOCTH U TOTOBHOCThH K CaMOOOPa30BaHUIO, B TOM
4HClie M B paMKaX CaMOCTOSITENIbHOM e TEIbHOCTH BHE LIKOJIBI;

OIICHUBATH KU3HECHHBIC CUTYAIIUU C TOUYKHU 3PCHUS 0€30TacHOT0 00pa3a )KU3HHU U COXPAHCHHUS 3JI0POBBSI;

OLICHUBATh HKOJIOTMUECKUN PUCK B3aMMOOTHOIIIEHUH YeJIOBEeKa U MPUPOIbI.

(hOopMHPOBATH FKOJIOTHYECKOE MBIIINICHUE: YMEHUE OIICHUBATH CBOIO JACSITEILHOCTD U TIOCTYIIKH JAPYTUX JIOJCH ¢ TOUKH 3pCHUS
COXPaHEHHUS OKPYKAIOIIEH Cpelibl - TapaHTa >KU3HU U OJIaronoyydus JroAei Ha 3emIe.

MeTtanpeaMeTHBIMH pe3yJIbTaTaMU U3yUeHUs Kypca «XUMHUs SBISETCsl JOPMUPOBAHUE YHUBEPCAIBHBIX YueOHBIX aevicTuii (VY /).

Pezynamusnvie YV/I.

CaMOCTOSITENIbHO OOHApYKUBaTh U (POPMYIMPOBATH yUEOHYIO TPOOIEMY, ONIPEEIATh Ledb YUeOHOH e TebHOCTH;

BBIIBUTAaTh BEPCUU PEILICHUS TPOOJIEMbI, OCO3HABATh KOHEUHBIN PE3yiIbTaT, BEIOUPATh U3 MPEIOKEHHBIX U UCKATh CAMOCTOSITEIIbHO
CPEICTBA IOCTH)KEHUS LIENIH;

COCTaBJIATh (MHAUBUYaJIbHO WM B TPYIIIE) IUIaH PEIICHUs TPOOIEMBI;

paboTasi o TIaHy, CBepATh CBOM JIEHCTBHS C LIETbI0 U, TPU HEOOXOIUMOCTH, UCIIPABIIATH OIIMOKH CaMOCTOSTENIBHO;

B JIMAJIOTE€ C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITEIbHO BEIPAOOTaHHBIE KPUTEPUHU OLIEHKH.

losznasamenvuvie YYJI:

aHAJIM3UPOBaTh, CPABHUBATh, Ki1accu(UIMPOBaTh U 00001aTh (PaKThl U ABICHUS. BBIABIATH IPUYUHBI U CIEACTBUS MPOCTHIX SABJICHUH.
OCYILECTBISATh CPAaBHEHHUE, KJIACCU(PUKALINIO, CAMOCTOSTENILHO BEIOMpPAasi OCHOBAHUS M KPUTEPUU JIJIsl YKa3aHHBIX JIOTHUECKUX Olepanuii;
CTPOMTH JIOTHYECKOE PacCyK/I€HNE, BKIIOYAIOIIEe YCTAaHOBIEHHE IPUUYUHHO-CIIECTBEHHBIX CBSI3EH.

CO3J/1aBaTh CXEMaTHUYECKNE MOJEIH C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

COCTaBJISITh TE3UCHI, PA3JINYHbIEC BUbI IUTAHOB (IPOCTHIX, CIAOKHBIX U T.II.).

npeoOpa3oBbIBaTh HH(POPMAIIHIO U3 OJTHOTO BUAA B APYroM (TaOIHUILy B TEKCT U IIp.).

YMETb ONPENEISITh BO3MOXHbIE HCTOYHUKN HEOOXOIUMBIX CBEIEHUH, MPOU3BOAUTH TOUCK MH(OPMAILIMH, aHATU3UPOBATh U OIICHUBATh €€
JIOCTOBEPHOCTb.

yYMEHHE MPOBE/IEHHUS ONBITOB, MPOCTHIX HIKCIIEPUMEHTATIbHBIX HUCCIIEI0BAaHUH, IPSMBIX U KOCBEHHBIX U3MEPEHUN C UCIIOIb30BAaHUEM
aHAJIOTOBBIX U LU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

Kommynuxamuenvie YV)J|:



CaMOCTOSTEIILHO OPraHW30BBIBATh y4eOHOE B3aNMO/ICHCTBHE B IPYIIIE (ONPEaesaTh 00IUe eNd, PACHPEACIATh POJIH, J0TOBapUBATHCS
JpYyT € APYroM U T.A.).

MIOJTHOE ¥ TOYHOE BBIPA)KEHHE CBOMX MBICIICH B COOTBETCTBHH C 3a/[a4aMH U YCIOBUSIMH KOMMYHUKAIUH;

aJIeKBaTHOE MCIIOJIb30BAHUE PEUEBBIX CPE/ICTB JIJISl YUaCTHs B TUCKYCCUH U apIYMEHTAIIMK CBOCH MO3UIIUH, YMEHHUE MPEICTABIISATh
KOHKPETHOE COZIep’KaHKe C COOOIIEHHEM €ro B MMCbMEHHOM U YCTHOMH (hopMe, OTpeiesieHHe CIIOCOO00B B3aUMOICHCTBHS, COTPYHIUYECTBO
B IIOMCKE U cOope nH(popMaInu;

OIpeZIeTICHNE CIOCOO0B B3aMMO/ICHCTBUS, COTPYIHIHUECTBO B TIOMCKE U cOOpe HH(OpMALNK, ydacTHe B AUANIOTE, TUIAHMPOBAHUE OOIIINX
CTIIOCO00B PadOTHI, MPOSIBICHUE YBAKUTEIBHOTO OTHOIICHUS K IPYTUM yJaIuMCs;

OIMCAaHUE COJICPIKAHMS BHIITOJIHIEMBIX JEUCTBHI C IENIbI0 OPUSHTUPOBKH B PEAMETHO - IPAKTHYECKOH eI TEIIbHOCTH;

YMEHUS yYUTHIBATh Pa3Hble MHEHUS M CTPEMUTHCS K KOOPAWHAIMH PA3IUYHBIX TIO3UIUI B COTPYTHUYECTBE;

yMeHHs (OPMYIIUPOBATh COOCTBEHHOE MHEHHE U MTO3HUIIUIO0, apTYMEHTHPOBATh U KOOPAMHUPOBATH €€ C MO3ULUSIMH NapTHEPOB B
COTPYAHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM IESITEIHLHOCTH;

OCYIIECTBIISITH B3aUMHBII KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOJMMYIO B3aHMOIIOMOIITb;

TUTAHUPOBATH 00IIHE CIOCOOBI PAOOTHI; OCYIIECTBISITh KOHTPOJIb, KOPPEKIHIO, OIICHKY JIEHCTBHIA MapTHEPA, YMETh yOSKIaTh;
UCIIOJIb30BATh aJICKBATHBIC SI3BIKOBBIC CPE/ICTBA ISl OTOOPaKEHHSI CBOMX 4yBCTB, MBICJICH, MOTHBOB U IIOTPEOHOCTEN; OTOOpakaTh B pedn
(onmcanue, 0OBCHEHNE) COIEpPIKAaHNE COBEPIIAEMBIX JICHCTBHI, KaK B (pOPME TPOMKOI COIMATU3MPOBAHHON pedH, Tak U B popme
BHYTPEHHEH peuu;

pa3BUBaTh KOMMYHUKAaTHBHYIO KOMITIETEHIIHIO, UCTIONB3Ys CPEACTBA YCTHOW M MHChMEHHONH KOMMYHHKAIIUHU TIPU paboTe ¢ TeKCTaMu
y4eOHUKa U JIOTIOJIHUTENbHON JINTepaTypoil, CIpaBOUYHBIMU TaOIMLIaMU, IPOSBIISITh TOTOBHOCTD K YBAXEHUIO HHOW TOYKH 3PEHUS MPH
00CYXJIEHUH PE3yIbTATOB BHITIOTHEHHOW PaOOTHI.

HpeIlMeTHbIMI/I pe3yJabTaTaMi U3y4YCHUA yqe6H0r0 npeaAMETa ABJIAIOTCA CICAYIOIINE YMCHUA !

OcHOBHBIC NIOHATHS XUMHUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NPEICTABICHUI)
Y4eHuK HAYYHTCH:

MMPHUMEHATH OCHOBHBIC METO/IbI ITIO3HAHUA Ha6J'IIOJIeHI/Ie, HU3MEPCHUEC, SKCIICPUMEHT,
OIIMCHIBATh CBOMCTBA TBépI[LIX, KUIKHUX, 1“33006p213HBIX BCIICCTB, BBIACIIAA UX CYIHCCTBCHHBIC ITPU3HAKH,
XapakTEepu3oBaTh BCHIECTBA II0 COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHABJIIMBATh MNPHUYUHHO-CIICACTBCHHBIC CBA3WM MCKAY AdaHHBIMU
XapPaKTCPUCTHKAMU BCIICCTBA,
® pacCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKHX TIOHSITHM «aToM», «MOJICKYJay, «XUMUYECKUM OJIEMEHT», «IIPOCTOC BEIICCTBO», «CIOXKHOC

BCIICCTBO», KBAJICHTHOCTBb», UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

PACKpPBIBATE CMBICII 3aKOHA COXPAaHCHUSA MaCChl BEIIECTB, aTOMHO-MOHCKYHﬂpHOﬁ TCOPHHU,
pa3jiniuaTtb XUMHUYCCKUC U (I)I/ISI/I"ICCKI/IC SIBJICHUS, HA3bIBATh IIPU3HAKU U YCIIOBUA MMPOTCKAHUA XUMHUYCCKUX pCaKLII/Iﬁ;



* n300paXkaTh COCTaB MPOCTEUIIUX BEUIECTB C MOMOUIbI0 XUMHUYECKUX (DOPMYN U CYITHOCTh XMMHUYECKUX PEAKUUN C MOMOIIBI0 XMMHUYECKUX
YPaBHEHU;

* BBIYHCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEILIECTB, a TAK)KE MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA B COCAMHEHUAX
JUTSL OTICHKH WX MIPAKTUYECKON 3HAYMMOCTH;

* CpPaBHUBATh 110 COCTABY OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, COJIU;

* KJTaccu(hUIMPOBATH OKCHJIBI U OCHOBAHUS TI0 CBOMCTBAM, KUCJIOTHI M COJIU 110 COCTaBY;

* OIIMCBIBATh COCTaB, CBOICTBA U 3HAYEHUE (B MPUPOJIE U MPAKTHUECKOMN eATEIHbHOCTH YeJI0BEeKa) MPOCTHIX BELIECTB — KUCIOPOAa U BOAOPO/IA;

* [TOJIB30BATHCSA JTA0OPATOPHBIM 000PYIOBAHUEM M XHMHUYECKOH MOCYIOH;

* IPOBOJUTH HECTIOKHBIE XUMUUECKHE OTBITHI U HAOMIOIEHUS 32 U3MEHEHUSIMU CBOMCTB BELIECTB B MPOIECCE UX MPEBpAIlleHUi, MPOBOIUTH MPOCTHIC
IKCIIEPUMEHTAIBLHBIC HCCIICAOBAHMUS, IPSIMBIC M KOCBEHHBIC H3MEPEHHUS C UCTIOIH30BAHUEM aHAJIOTOBBIX M MIU(PPOBBIX H3MEPHUTEIHHBIX IPHOOPOB;
e coOmoaTh MpaBUiia TEXHUKU O€30MaCHOCTH MIPH MPOBEICHUN HAOIIOCHUI U OTIBITOB;

* pa3IMyaTh AKCHEPUMEHTAIBHO KUCIOTHI U HIETIOYH, MOJIB3YSICh MHAWKATOPAMH; OCO3HABATh HEOOXOIUMOCTH COOINIIOJICHHS Mep Oe30MacHOCTH
P OOpaIIeHUH C KUCIOTaMU U IIET0YaMH.

Yuenuk nonyuum eozmorcnocmo nayuumoca:

* 2PAMOMHO 00PAWAMBCS C BeUeCMBAMU 8 NOBCEOHEBHOL HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCHL COONIOOEHUS NPABUTL IKOLOSUHECKU DE30NACHO20 NOBedeHUsl 8 OKpYIcaloueli RpUpooHoll cpede;

* NOHUMAMb CMbICI U HE0OXOOUMOCMb COONO0EHUsI NPEONUCAHULL, NpedlacaeMblX 8 UHCMPYKYUAX NO UCNONb308AHUI0 JIeKapcme, cpeocma
OBLIMOBOU XUMUU U OD.;

* UCNONIL308AMb NPUOOPEMEHHDLE KII0Ye8ble KOMNEMEeHMHOCMU NPU BbINOJIHEHUU UCCTe008aMENbCKUX NPOEKMO8 N0 U3YUEHUIO C8OUCMS, CNOC0008
NOIYYeHUs U pACNO3HABAHUS 6eULeCNE;

* paszsusamv KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCNONb3YS CPe0Cmead YCMHOU U NUCbMEHHOU KOMMYHUKAyuu npu pabome ¢ meKcmamu
YueOHUKa U OONONHUMENLHOU TUMEPAMYPOU, CRPABOUHbIMU MAOIUYAMU, NPOABIAMb 20MOBHOCIb K YEANCEHUIO UHOU MOYKU 3peHUs NPU 00CyHcOeHUuU
Pe3yIbmamos blNOJIHEHHOU pabombi;

* 00LEKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUeCmBax U XUMUYECKUX Npoyeccax, KpUmuyecku OMmHOCUMbCA K NCeB0OHAYYHOU UHGopmayul,
Heod0OpOCco8eCcmMHOU peKiiame, KAcarowelicss UCNOIb308aHUsL PA3IUYHBIX 8eLeCms.

CtpoeHue BemecTBa

Yd4eHuK HAY4YHTCH:

* KJacCU(PHUIMPOBATH XUMHUYECKHE JIEMEHTHl Ha METaJIbl, HEMETAJUIbI, DJIEMEHTBI, OKCUIBI M TUIPOKCH]IBI KOTOPBIX aM(OTEpHBI, © HHEPTHHIC
3JIEMEHTHI (Ta3bl) JIJIT OCO3HAHUS BAKHOCTH YITOPSIOYCHHOCTH HAYUHBIX 3HAHUSX;

* XapaKTepU30BaTh COCTaB aTOMHBIX SIIEP U paclpeeNieHHe YHCIa SJIEKTPOHOB MO JIEKTPOHHBIM CIIOSIM aTOMOB XMMHUYECKHX 3JIEMEHTOB MaJIbIX
MIEPHOJIOB MTEPHUOUICCKON CUCTEMBI, a TAK)KEe KaTHS M KaJIbIIUS;

* pa3nuyaTh BUJBI XUMHUECKOH CBSI3U: HOHHYIO, KOBAICHTHYIO MOJISPHYIO, KOBAICHTHYIO HETIOSIPHYIO U METAJUTMYECKYIO;

* H300paKaTh JIEKTPOHHO-HOHHBIC (DOPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMUICCKUMU CBSI3SIMH PA3HOTO BHJIA;



* BBISIBJISITh 3aBUCUMOCTE CBOMCTB BCIICCTB OT CTPOCHUA UX KPUCTAJNIMYCCKUX peH_IéTOKI HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJUIMYCCKUX

¢ XapaKTCpu30BaTb XUMHUYCCKUC BJICMCHTBI U UX COCAMHCHUSA Ha OCHOBC IIOJIOKCHHA JJICMCHTOB B HepHOIII/I‘leCKOfI CHCTEME M OCOOEHHOCTEM
CTPOCHUSA UX aTOMOB;,

Yuenuk nonyuum eosmorcnocmo nayuumoca:

* 0CO3HABAMb 3HAYEHUE MEOPEMUUECKUX 3HAHUL OJisL NPAKMUYECKOU 0eamenbHOCIU YeN08eKd,

* ONUCHIBAMb U3YYEHHbIe 00BEKMbL KAK CUCHEMbL, NPUMEHSS I02UKY CUCTNIEMHO20 aHANU3A;

* pazeusamv UHGOPMAYUOHHYIO KOMREMEHMHOCHb NOCPeOCMEoM YenyOnenus 3HAnUti 00 UCMopuU CIMAaHOBIeHUsL XUMUYECKOU HAYKU, ee OCHOGHbIX
NOHAMUL, A MAKIICE O COBPEMEHHBIX OOCMUICEHUAX HAYKU U MEXHUKU.
MHuoroo0pa3ue XuMHUYeCKUX pPeaKkuui

Y4eHuk HayuuTcs:

* OOBSCHATH CyTh XUMUYECKUX ITPOLIECCOB M UX MPUHLUIHAIBLHOE OTIMYNE OT (PU3NUYECKUX;

* Ha3bIBaTh IPU3HAKYU U YCJIOBUS IPOTEKAHNS XUMUUYECKUX PEaKLInii;

* yCTAHaBJIMBATh MPUHAUIEKHOCTh XUMUUECKON PEAKLMHU K ONPEAeIEHHOMY THUITY 110 OAHOMY M3 KIaCCU(PHUKALIMOHHBIX TPU3HAKOB!

1) mo yucity ¥ coOCTaBy MCXOJHBIX BEIIECTB U MPOAYKTOB peaKMU (PEaKIMKU COEUHEHNUS, Pa3JI0KEHNUs, 3aMELIEHHUs] U 0OMEHA);

2) 1O BBIJICJIEHUIO WJIU MOTJIOLICHUIO TEIIOTHI (PeaKU SK30TePMUYECKHUE U SHAOTEPMUUECKUE);

3) 0 U3MEHEHUIO CTENEHEN OKUCICHUSI XUMUYECKUX JIEMEHTOB (PEaKMu OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE);

4) mo obpaTuMocTH Tporecca (peakuu 00paTuMble 1 HEOOpaTUMBIC);

* [POTHO3MPOBATh MPOJIYKThl XMMHUYECKHUX peakuuid mo ¢opMysiaM/Ha3BaHHUSIM MCXOJHBIX BEILECTB; OINpPEAENATh HCXOJHbIE BELIECTBa IO
(dopMynaM/Ha3BaHUSAM MPOTYKTOB PEAKIUH;

* COCTaBJISTh YPAaBHEHHUS PEaKLMUi, COOTBETCTBYIOUIMX IOCJIEI0BATEIbHOCTH («IIETIOYKE») MpPEeBpallleHnii HEOPraHMYECKUX BELIECTB Pa3iIMuHbIX
KJIaCCOB;

* BBISIBJIITH B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKH, CBUJIETEIbCTBYIOIINE O IPOTEKAHUY XUMHYECKON PEAKLINH;

* IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEH PAaCTBOPEHHOTO BEILIECTBA;

* OIIPEACIIATh XapaKTep CPelbl BOJHBIX PACTBOPOB KUCIOT M IIEN0YEH IO U3MEHEHUIO OKPACKU UHANKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEAKIIMH, IOATBEPKAAIOIINE HAINYUE B BOJHBIX PaCTBOPAX BEILECTB OTJEIbHBIX KATHOHOB M aHUOHOB.

Yuenux nonyuum eosmorcnocmo naywumuca:

* NPUBOOUMb NPUMEPLL PEAKYULL, NOOMBEPIHCOAIOWUX CYUWECBOBAHUE B3AUMOCEAZU MENCOY OCHOBHBIMU KAACCAMU HEOP2AHUYECKUX 8eUjeCmE;
MHoroo0pa3sue BemecTs

Yd4eHuK HAY4YHTCH:

* ONpEAETATh NPUHAIICKHOCTh HEOPTAaHUYECKHUX BEIECTB K OJJHOMY M3 U3YYEHHBIX KJIACCOB/TPYIII: METAJUIBl M HEMETAJUIbI, OKCUIbI, OCHOBAHUS,
KHMCJIOTBI, COJIH;

* COCTaBIJIATH (POPMYJIBI BEILIECTB 10 UX HA3BAHUSM;

* OIIPEACIIATh BAJICHTHOCTD U CTEIIEHb OKHUCIICHUS YJIEMEHTOB B BELIECTBAX;



* COCTaBJIATH (POPMYJIBI HEOPIraHUYECKUX COCAMHEHHUH M0 BAJIGHTHOCTSAM U CTEIIEHSAM OKHMCJIEHHUS JIEMEHTOB, a TaKXKe 3apsAaM HOHOB, YKa3aHHBIM
B Ta0JIM1Ie PACTBOPUMOCTH KHCIIOT, OCHOBAaHHUM U COJIEH;

* OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3UUECKUX U XMMHUYECKMX CBOWCTB MPOCTBHIX BEIIECTB (METAJUIOB M HEMETAJIOB) M MX BBICHIMX
OKCHJI0B, 00pa30BaHHbIX IEMEHTAMU BTOPOT'O U TPETHETO NEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTepHbIE JUISl IPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* HA3bIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTEpHBbIE ISl KAKAOTO M3 KJIACCOB HEOPTaHMYECKUX BEIIECTB: KUCIOT OCHOBAHUH COJICH;

* IPUBOAUTH IIPUMEPH] PEAKLIUH, TOATBEPKAAIOIUX XUMUYECKHE CBOWCTBA HEOPIAHNYECKUX BEILIECTB: OKCUI0B, KMCIOT, OCHOBAaHU U COJEH;

* OIPEIENSATh BEIECTBO-OKHUCIUTEND U BEILIECTBO-BOCCTAHOBUTENb B OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUSX;

¢ COCTaBJIATh YPABHCHH S OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ;
* IIPOBOAUTH JIa60paTOpHI)I€ OIIBITHI IO MOJIYYCHHUIO U U3YYCHUIO XUMUYCCKUX CBOICTB Pa3JIMYHBIX BCHICCTB,

I'paMOTHO 06pamaTLc>1 C BCIICCTBAMHU B HOBCGI[HCBHOﬁ KH3HU.

Yuenuk noJiyuum 603MONCHOCHb HAYUUMDbCA?

8b108U2AMDB U NPOBEPSNb IKCNEPUMEHMALLHO 2UNOME3bl 0 XUMUYECKUX CEOUCMBAX 8eUleCne Ha OCHOBEe UX COCMABA U CMPOCHUS, UX
CROCOOHOCMU 6CIMYNAMb 8 XUMUYECKUE peaKyul, 0 Xapakmepe u npoOyKmax pasiudHbiX XUMUYECKUX Peakyull,

Xapakmepuzoeams 6ewecmed no COCMAagy, CMpoeHUr0 U C8OUCMEAM, YCMAHABIUBAMb NPUYUHHO-CLEOCEEHHbIE CA3U MeNHCOY OaAHHbIMU
Xapakmepucmukamu eeujecmsd,

NPOSHO3UPOBATb CHOCOOHOCTb euecmad NPOsGIsimb OKUCIUMENbHbLE UL B0CCHAHOBUMENbHBLE CEOUCBA C YYEMOM CHeneHell OKUCTeHUs
INEMEHMO8, BXOOSAUIUX 8 €20 COCMAS;

UCNONL3068aMb NPUOOPEeMEHHBLE 3HANUSL 0I5 IKOOSULECKU SPAMOMHO20 NOBEOCHUS 8 OKPYcaloujell cpeoe;

UCNONIBL3068aMb NPUOOPEeMEHHbIE KTI0Uesble KOMNeMeHYULU NPU GbINOJHEHUU NPOEKNO8 U PeuleHUl Y4eOHO-UCCIe008ameNbCKUX 3a0ad no
UBYUEHUIO CBOUCME, CROCODO08 NONYUeHUs. U PACNO3HABAHUS BEULeCNE;

00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUeCmEaX U XUMUUECKUX NPOYEeCCax,

0CO3HABAMb 3HAUEHUE MEOPEeMUYECKUX 3HAHULL N0 XUMUU O]l NPAKMUYECKOU 0esimelbHOCMU Yel06eKd;

€030a8amv MoOenU U cxeMol OJisl peuleHUs Y4eOHbIX U NOZHABAMENbHBIX 3a0ay, NOHUMAMb He0OX0OUMOCHb COONII00eHUsI NPeONUCAHUL,
npeonazaemvlx 8 UHCMPYKYUAX N0 UCHONb30GAHUIO IEKAPCMS, CPedcma OblMoGoU Xumuu u op.



OcHoBHOe coiepkaHue Y4eOHOro mpeaMeTa

HavajbHble NOHATHS U 3aKOHBI XHMHHU
Tena u BemectBa. CBoiicTBa BemecTB. DTaJOHHBIE (PM3NYECKHE CBOMCTBA BellecTB. MaTepualibl U MaTepuasioBesieHre. Poiib XUMUU B KU3HU

COBpeMEeHHOTO0 o01iecTBa. OTHOIICHUE O0IIECTBA K XUMUHU: XeMOPHIHI U XeMOohoOusl.

Mertoap! n3ydenus: xumun. Habmoaenue. DxcnepuMenT MojaenupoBanre. Mojenn MaTepraibHble U 3HAKOBBIE WIIM CUMBOJIBHBIE.

I'a3pr. JKuakoctu. Teépnble BemiectBa. B3anMHble nepexoabl MeXAY arperaTHbIMH COCTOSHUSIMM BEIECTBA: BO3IOHKa (cyOaumanus) u
necyOauManusi, KOHJICHCAIUs U UCTIApeHHE, KPUCTAIUTM3ALKS U TIJIaBJICHUE.

dusnueckue sBiIeHUA. YUCThIe BelecTBa U cMecH. | oMoreHHbIe U rereporeHHsle cmecu. CMecH razoo0pasHele, xKujakue u TBEpabie. CrocoObl
pa3feneHus CMecel: TeperoHkKa, WiIH IUCTWUISAIMS, OTCTaMBaHWe, (QHIBTPOBAaHMWE, KPUCTAJUIM3AIMs WJIM BBIIApUBAaHUE. Xpomarorpadus.
ITpumeHeHue 3THUX cI1OCOO0B B 1aOOPaTOPHOM MPAKTUKE, HA IPOU3BOJCTBE U B OBITY.

XUMUYECKHUE 3JEMEHTHI. ATOMBI U MOJIEKYJbI. [IpocThie U ClIOKHBIE BELECTBA. AJUIOTPONUS HAa NpUMepe KUcaopoaa. OCHOBHBIE MOJIOKEHUS
aTOMHO-MOJIEKYJIIpHOTO yueHus. MoHbl. BemecTBa MOIEKyYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHS.

3HaKu (CUMBOJIbI) XUMUYECKUX 31eMEeHTOB. H(]opMaliys, KOTOpyo HECYT 3HAKM XUMUYECKUX 3JIEMEHTOB. DTHUMOJIOTUS Ha3BaHUM HEKOTOPBIX
XMUMUYECKHX 3JIeMeHTOB. [leproanueckas Tabnuna xuMuieckux 3nemMenToB J. 1. MenzaeneeBa: KOpOTKONEPUOAHbIN U JUTMHHONIEPUOAHBIM BApUAHTBHI.
[lepuons! u rpymnmsl. ['aBHas u nodbouHas noarpynnsl, Wik A- u b-rpynnel. OTHOCcHTENbHASI aTOMHAs Macca.

Xumnueckue Gopmyinbsl. Muaekesl u ko3dduuuentsl. OTHOCUTENbHAsT MOJIEKYJsipHas Macca. MaccoBas J0Js1 XMMHUYECKOI'O 3JIEMEHTa B
coequHeHnu. MHdopmanys, KOTopyro HeCyT XUMU4eCKHe (popMyIIbl.

BanentHocts. CTpyKTypHBIE (POpMYIbl. XUMHUECKUE 3JIEMEHTHI C MOCTOSHHON M MEpPEMEHHOI BaJleHTHOCThIO. BBIBOJI OpMyIIbI coeTuHEHUS
1o BasieHTHOCTH. OmpeseneHne BaJIeHTHOCTH XMMHUYECKOro 3JieMeHTa 1o (gopmyse BemiectBa. CocraBieHHe Ha3BaHUN COENMHEHUH, COCTOSILIUX W3
IBYX XMMHUYECKUX 3JIEMEHTOB, IO BAJIECHTHOCTHU. 3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.

XuMH4ecKue peakuuu. PeareHTsl n nmpoayKTel peakuuu. IIpu3Haku XUMHUYECKUX peaklui. Y CJI0BUS UX IIPOTEKaHUS U MpPEeKpalleHus. Peakunn
rOpeHHsl. DK30TEPMUYECKUE U SHAOTEPMUUECKHUE PEAKIUH.

3aKOH COXpaHEHHUS MacChl BELIECTB. XUMHYeckue ypaBHeHHs. CocTaBlieHME XHUMHMUYECKHUX ypaBHeHuM. MHpopmanus, KOTOpyr0 HeECET
XUMUYECKOE YPaBHEHHUE.

Knaccudpukanus XMMHUECKUX peakluid MO COCTaBy W YMCIY PEareéHTOB W MPOAYKTOB. THUIbI XUMHUYECKHX peakuuid. Peakuuu coeguHeHwus,
pasioxeHus, 3aMelieHns 1 ooMena. Karanuszaropsl u kataaus.

JdemMoHcTpanuu

Konnexmus MaTepuanoB U U3Jenuil U3 HUX, KOJUIEKIHS J1a00paTOpHOM mocy ibl, MUKpoiaboparopus, nudposas sadoparopusi.
Mogenu, ucnoib3yeMble Ha ypoKkax (PU3HMKH, OMOJIOTUH U TeoTpaduu.
OOBEMHBIE U MIAPOCTEPKHEBBIE MOJIEIN HEKOTOPHIX XUMHUYECKUX BEIIECTB.
Mopenu KpUCTAIIIMYECKUX PELIETOK.
CoOupanue npubopa aj1s MoJIy4yeHHs ra3a U IpOBEPKa €ro repMeTHYHOCTH.



Bosronka cyxoro ipaa, oga nin HaQTaauHa.

ArperaTtHble COCTOSIHHSI BOJBI.

Pa3nenenue qByX HECMEIMBAIOIIKXCS )KUIKOCTEN € TOMOLIBIO JEJINTENBHON BOPOHKH.
JiMcTmsATop U ero padora.

VYcranoBka 1 punbTpoBaHus u €€ padboTa.

VYcTaHoBKa /17151 BeITapuBaHus U €€ padoTa.

Komnexmust 6bITOBBIX TPUOOPOB AJIst GHIIBTPOBAHHS BO3IYXA.

Paznenenue kpacsiero BemiecTsa ioMactepa ¢ IOMOIIbI0 MeTo1a OyMa)KHOH XpoMaTorpaduu.
Monenu aJuIoTpOnHBIX MOAU(PUKALIUN YIIIEpOa U CEPBI.

Pa3noxxeHne Bo/bl 3JIEKTPUUECKUM TOKOM (IIpUOOP I OBITOB C AIEKTPUUECKUM TOKOM).
Hoprpers 1. 5. Bepriennyca u JI. . Menpeneesa.

KopoTrkoneproasslii 1 JUIMHHONIEPUOAHBIN BapUaHThl nepuoaudeckoi cucremsl J. 1. Menneneesa.
KoHcTpynpoBanue mapocTepKHEBBIX MOJEIEH MOJIEKYI.

Beizenenue u nornoieHue Teria — IpU3HaK XMMUYECKON peakluy (JaTyiK TeMIIepaTyphl).
Anmnapar Kunma.

Paznoxenue buxpomara aMMOHHS.

I'openue cepbl 1 MArHUEBOM JIEHTHI.

[Toptpets M. B. JlIomonocoBa u A. JI. JlaByasbe.

OnbIThI, HJUTFOCTPUPYIOLIUE 3aKOH COXPAaHEHUS MacChl BEIIECTB (BECHI AIEKTPOHHBIE).

I'openue docdopa, pacTBopeHre NpoAyKTa TOPEHHs B BOJE U UCCIIEI0BAaHUE MOJTYYEHHOI'O PACTBOPA JJAKMYCOM.
B3anmoneicTBre CONSsIHOM KUCIOTHI C [IUHKOM.

[Tonyuenue ruapoxcuna meau(Il) u ero pasnoxkeHue nMpu HarpeBaHMH.

JlabopaTopHbIe ONbITHI

* Jlo kaxoif TeMrnepaTypbl MOXHO HarpeTh BEIECTBO?(IaTYUK TeMIIepaTyphl)

» 3mepenune TemnepaTypbl KUIIEHHS BOJBI C IIOMOILBIO JaTYMKa TEMIIEPATyphl 1 TEPMOMETpA.
* OnpezeneHne TeMIepaTypsl IUIaBJIEHUS U KpUCTAUIN3allMK MeTaia(1aTIYuK TeMIepaTyphl).
* O3HaKOMJIEHHE ¢ MHUHEpaJlaMH, 00pa3yIOIIUMHU TPAHHUT.

Omnpenenenrie BOJAONPOBOAHON U TUCTHIIMPOBAHHOM BOJIbI (JATUYUK JIEKTPOIPOBOIHOCTH).

* B3aumoseiicTBre pacTBOPOB XJIOPUIOB U MOANIOB KaJIHs C paCTBOPOM HHUTparta cepedpa.
* [Tonyuenue runpoxcuaa meau(Il) u ero B3aumoaelicTBre ¢ CEpHOM KUCIOTOM.
* BzaumoseiicTBue pacTBopa coJibl ¢ KUCIOTOM.



* Paznoxenne nepokcuia BOJOpoa ¢ MoMoIIbo okcruaa Mapranmna (IV).
* 3aMelIeHue KeIe30M MU B MEHOM KyIopoce.
IIpakTnyeckne padoThl
1. 3y4yeHue cTpoeHUs MiIaMEeHU
2. AHanmu3 mouBkl (aHATTIOT paboThl «OYNUCTKA TTOBAPEHHOU COJIHY).

Baskueiimue npeacraBuTe I HEOPraHudeckux BeuecTs. KosinyecTBeHHbIe OTHOLICHHSI B XUMUM
CocraB Bo3ayxa. [Tonsitue 06 00bEMHOM f01e ((p) KOMITOHEHTA MPUPOJIHON Ta30BOM cMecH — Bo3/ayXxa. Pacuétr 00bEMa KOMITOHEHTA T'a30BO
CMECH TI0 ero 00BEMHOM 1071€ 1 HA00OPOT.
Kucnopon. O3o0mn. [Tonyuenue kucnopona. Cobupanue u pacrno3HaBaHHE KUCI0po1a. XUMHUECKHUE CBOMCTBA KUCIOPOAA: B3aUMOJICHCTBUE C
METaJUIaMH, HEMETAJJIAMH U CJIO)KHBIMH BeliecTBamu. [Ipumenenune kucinopoa. KpyroBopot kuciopoaa B Ipupoie.
Oxcuasl. ObpazoBanue Ha3BaHUM OKCHIOB 10 UX popmyrnam. CocraBieHue Gopmysn OKCUIOB MO UX Ha3BaHUsIM. [IpencTaBuTenu oKCUIOB: BoJa
Y YIJIEKUCIIBIN Ta3, HEralEHasi U3BECTb.
Bonopon B npupoae. dusnueckue u XuMUYECKHUE CBOMCTBA BOJOPOA, €r0 MOJYyYEHHE U IPUMEHEHUE.
Kucnorsl, ux cocraB u ux kinaccudukanus. Muaukatopsl. Tabnumna pacrBopumocTt. CepHasi U COJIsIHast KUCIOTHI, UX CBOMCTBA U IPUMEHEHUE.
Conu, ux coctaB 1 Ha3BaHus. PacTBopuMocCTh cosieil B Boze. [IpencraBurenu coneid: XJopu HaTpusi, kKapOoHat HaTpusl, pocdaT KanbIus.
[Tocrosinnas ABoragpo. Konnuectso Bemectsa. Moinb. Mossipaas Macca. KpaTtHble eJUHHUIIBI M3MEPEHMS KOJTMYECTBA BELIECTBA — MUJIIIUMOJIb
Y KWJIOMOJIb, MUJUTUMOJIIPHAS U KWJIOMOJISIPHASI MacChl BEILIECTBA.
Pacuérsl ¢ ucmoap30BaHNEM MOHITHI «KOJTUYECTBO BEIIECTBAY, «MOJIIPHAS MAacCay, «IIOCTOSIHHAsT ABOTaIpoO».
3akoH ABorazipo. MospHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS TUIOTHOCTD Ta3a Mo APYyromy rasy.
Kpartnbie equHUIBI U3MEPEHUST — MUJUTUMOJIIPHBIN M KUJIOMOJISIPHBIA 00beMBbI Ta3000pa3HbBIX BEIIECTB.
Pacuértel ¢ ucnonb3oBaHHEM MOHATHI «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MACCa», «MOJISIPHBIN 00bEM Ta30B», «UUCIO ABOTAIPOY.
I'unpocdepa. KpyroBopot Bojibl B ipupoze. Pu3ndeckue 1 XUMHUYECKHE CBOMCTBA BOJIbI: B3aUMOJIEHCTBUE C OKCUIAMHU.
OcHoBaHus, UX coctaB. PacTBopuMOCTh OCHOBaHUM B Boje. M3MeHeHne okpacku MHAMKATOPOB B 1IE€T0YHOM cpene. [IpencraBurenu menoyveil:
TUJPOKCHUJIBI HATPUS, KK U KAJIbIUA.
PactBoputens u pactBopéHHOe BemectBo. PactBopel. PactBopenue. I'mapatel.  MaccoBas 10is pacTBOPEHHOIO BewiecTBa. Pacuérsl,
CBSI3aHHBIE C UCIIOJIb30BAaHUEM MOHATUS «MACCOBAas JI0JIsl PACTBOPEHHOTO BELIECTBAY.
JdemoncTpanuu
e [lonydeHue kuciIOpoaa pa3aoKEeHUEM MEpMaHTaHaTa Kajaus U MepoOKCUIa BOJOPOIA.
o (CobOupaHrie METOJIOM BBITECHEHHS BO3/TyXa U BOJIBI.
e Pacno3HaBaHu€e KUCIOPOJA.
e [openue maruus, sxenesa, yris, cepsl U hocdopa B KUCIOPOJIE.
e Koutekiusi OKCUI0B.



e [lonyuyenue, cobupaHue u pacro3HaBaHUE BOJIOPOJA.
e ['openue Bogopona.
e BzaumoneiictBue Bogoposa ¢ okcuaom meau(Il).
e KoJsutekus MUHEpaIbHBIX KHCIIOT.
ITpaBuio paz0aBieHus: cepoil KUCIOTHI.
Komnexknus conen.
TaOnuia pacTBOPUMOCTH KHUCIIOT, OCHOBAHUI U COJIEH B BOJIE.
HekoTopeie MeTaibl, HEMETAJLJIbl U COEMHEHMSI C KOJIMUECTBOM BEILECTBA, PAaBHBIM 1 MOJIb.
Monens MossipHOTo 00BEMa Ta3000pa3HBIX BEIIECTB.
Komnexknus ocHOBaHUI.
Onpenenenrne KOHIEHTPALUU BEIIECTB
JlaGopaTopHbie ONBITHI
* [IoMmyTHEHHE N3BECTKOBOM BOBI IIPU IIPOITYCKAHUM YIVIEKUCIIOTO rasa.
* [Tony4yenue BogopoJa B3auMOAECHCTBUEM LIMHKA C COISTHON KHCIIOTOM.
* PacriozHaBaHue KUCIIOT C IOMOILBIO HHIUKATOPOB.
* MI3MeHeHne OKpacku MHAUKATOPOB B LIEJIIOYHOH Cpefe.
» O3HaKOMJIEHHE C NpenapaTaMy JJOMallIHEeNH WM UIKOJIBHOM alTeuKu: pacTBOPAMHU MEPOKCH]IAa BOJIOPOAA, CHUPTOBOM HACTOMKHU MOJa, aMMHUAKa.
IIpakTnyeckune padoTsl
3. [lonyuenue, cobrpanue 1 pacrno3HaBaHHE KHCIOPO/a.
4. ITony4yeHue, coOupaHue U pacro3HaBaHUEe BOJOPOJA.
5. IIpuroroBieHne pacTBOpa ¢ 3aJaHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA.

OcHoOBHBIE KJIaCChl HCOPTAHUYECKUX COeITMHECHHU I

O06o0menue cBeieHni 00 OKCHaax, X KiacCupUKaIu, Ha3BaHUIX U cBoMCTBaX. CriocoObl OJYYeHHST OKCHUIOB

OcHoBaHMs, MX Kilaccu(uKalus, Ha3BaHUS U CBoWcTBa. B3ammopeicTBue ¢ KHCIOTaMH, KHUCIOTHBIMH OKCHJIAMHM M cOlIMHU. PaznmoxeHue
HEpAacTBOPUMBIX OCHOBaHHMH. CIIOCOOBI MOTy4YeHUs OCHOBAaHUH.

Kucnorel, wux knaccupukanus u Ha3BaHua. OOmuMe XUMHYECKHE CBOWCTBA KHCJIOT. B3auMonelcTBHE KHCIOT C MeTajUlaMu.
ONEKTPOXUMHUYECKUI DSl HANPSIKEHUM METAIIOB. B3anmonelcTBUE KHUCIOT C OKCHJAAMHM METAJIOB. B3aMMoneWCcTBUE KHCIOT C OCHOBAaHHUSMH —
peakuus HelTpanuzanun. BzanmoneiictBre KUcioT ¢ coisiMu. [lomydeHne 0eCKUCIOpOIHBIX U KUCIOPOACOAEPKAIINUX KHCIIOT.

Conu, ux kiaccudukanus u cBoiicTBa. B3anmoenicTBre comneit ¢ MetaaiaMu, 0COOCHHOCTH ITHX peakiuii. B3anMoeicTre coeii ¢ cosimMu.

I'enernueckue psapl MeTaIa M HEMeTala. [ eHeTHdeckast CBsI3b MEXy KJlacCaMU HEOPTaHUYECKUX BEILECTB.

JdemoHcTpauuu

e Peaxius HeliTpanuzauuu. TeroBol 23 PeKT peakuu ruJpoKCH1a HATPHsI C YITIEKUCIIBIM ra3oM (aT4uk pH, 1aTuuk Temieparypsl).



e Ompenenenne pH pacTBopoB mienoueit 1 kuciot. OnpeneneHue KUCIOTHOCTH NOYBHI (HaTyuk pH).
e [lomydyeHue MeaHOTO Kymopoca.

JlaGopaTopHbIe ONBITHI

* B3auMoelicTBUE OKCHIA KAJIbIIUS C BOIOM.

* [IoMmyTHEHHE U3BECTKOBOM BOJBI.

* Peakius HeTpaM3auum.

* [Tonyuenue runpoxcuna meau(Il) u ero B3aumoaenicTBUE ¢ KUCIOTOM.

* Paznoxxenne ruapokcuna meau(Il) mpu HarpeBanum.

* B3auMoielicTBUE KUCIIOT C METAJUIAMHU.

* BzaumopelicTBre KUCIOT € COJISIMM.

* O3HaKOMJICHHE C KOJUIEKIIUEH COJICH.

* BzaumopneiictBue cynbdara menu(ll) c sxenezom.

* B3auMoercTBue CoNel ¢ COJISIMU.

* ['eHeTnyecKas CBsI3b MEX]y KJIaCCaMU HEOPTraHUYECKUX BEIECTB HA IPUMEPE COCTUHEHUN MEIN.
IIpakTuyeckne padoThl

6. Perienue skcriepiMeHTaIbHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSAMHEHUN».

Ilepnoanyecknii 3aK0H U NePUOAMYECKAA CHCTeMa XUMH4YecKuX 3j1eMeHTOB JI. . Menneneesa. Crtpoenune aroma
EcrecTBeHHBIE ceMeNcTBA XMMHYECKHUX DJIIEMEHTOB: IICJIOYHBIC W HICJIOYHO3CMCIIbHBIC METAJJIbl, TaJIOTCHBI, HHCPTHLBIC (6J'Ial"OpOJIHI>Ie) T'a3bl.

AMpoTepHOCTb. AMPOTEpHBIE OKCHJIBI U THAPOKCH IbL. KOMIIIEKCHBIE COH.

OTKpBITI/Ie I[ n. MGHI[CJ'ICGBI)IM NEpUOANICCKOro 3aKOHa U CO3JaHUEC UM HGpHOI[H'—IGCKOfI CHUCTEMBI XUMHNYECCKHUX IJICMCHTOB.

ATOMBI Kak (hopMa CyIIECTBOBAHUS XMMHUYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEJICHHS O CTPOCHUU aTOMOB. Jl0Ka3aTenbcTBa CI0XKHOCTU CTPOCHUS
atoMoB. OnbIThl Pesepdopa. [lnanerapHas Mosienb CTPOCHUS aToMa.

CocTaB aTOMHBIX s11€p: IPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS aTOMHAs Macca. B3auMOCBS3b MOHATHI «IIPOTOH», «KHEUTPOH», KOTHOCUTENIBbHAS
aTOMHas Maccay.

Muxkpomup. OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEW aTOMOB XUMHUYeCKUX 3eMeHTOB 1—20. [ToHsATHE O 3aBEpPIIEHHOM RIIEKTPOHHOM
YPOBHE.

N3otonel. @usnueckuit cmbicn cuMBosiuku [leproanueckoit cuctembl. CoBpeMeHHas (HOpMYyITHUpPOBKA MEPUOANYECKOrO 3aKoHa. M3meHeHus
CBOMCTB 3JIEMEHTOB B IIEpUOAX U IpyMmnax Kak (yHKIUS CTPOCHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepuCTHUKa 3JIEMEHTAa-METaula U JJIEMEHTa-HEMETAJUIa 110 UX IOJIOXKCHHUIO B NEPUOJNYECKOM CUCTEME XMMHYECKuX diaemeHToB JI. M.
Menneneesna.



JdemoHcTpauuu
Pasznuunbie hopMbl TaOIHIl TEPUOANIECKON CHCTEMBI.
MogenupoBanue noctpoeHus nepuoandeckon cucreMsl Jl. . Menneneesa.
Mozenn aToMOB XUMHUYECKHUX JIEMEHTOB.
Mogenu aToMOB 3JIEMEHTOB 1—3-T0 eproI0B.
JlabopaTopHbIe ONbITHI
* [Tonyuenue ampoTepHOro rUAPOKCHIA U UCCIIEIOBAaHIE €T0 CBOMCTB.

Xumuyeckas cBsi3b. OKHCIUTENIbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUH
WNonnast xumuueckas cBa3b. VoHBI, 00pa3oBaHHbIE aTOMaMU METAJJIOB W HeMeTauloB. CXeMbl 00pa30BaHHsS MOHHOM CBSI3U Il OMHApHBIX
coeauHeHuil. VloHHBIE KpHCTalNIMUECKue peIéTKu M (pu3nyeckue CBOMCTBA BEIIECTB ¢ ATUM THIOM pemérok. Ilonatue o GopmynbHON enuHuIe
BEILIECTBA.

KoBaneHTHass xuMHu4ecKast CBA3b. DJIEKTPOHHbBIE U CTPYKTYpHBbIE popMyibl. [TonsTre o BaneHTHOCTU. KoBaneHTHas HenossipHast cBsi3b. CXeMbl
00pa3oBaHMs KOBAJIEHTHON CBSI3U JUIsI OMHAPHBIX COCAMHEHUI. MOJEKyIsIpHbIe M aTOMHBIE KPUCTAIMYECKUE PEIIETKH U CBOMCTBA BEIIECTB C ATHM
TUIIOM PEIIETOK.

DNEeKTPOOTPULIATENIbHOCTD. Psn anexTpoorpuniarensbHoctd. KoBaneHTHast mnosisipHas xumuueckas cBs3b. Jumonb. Cxembl 00pazoBaHus
KOBQJIEHTHOM TOJIAPHOHN CBSA3M Al OMHApHBIX COeNUMHEHUH. MoJeKyssipHble 1 aTOMHbIE KPUCTAJUIMYECKHE PEUIETKM M CBOWCTBA BEIIECTB C ATUM
TUIIOM PEILIETOK.

Mertannuyeckas XUMUYecKasi CBSI3b M METAJUIMYECKas KpUCTaJIMdeckas pemérka. CBOWCTBa BELIECTB C TUM THUIOM pemE€Tok. Exunas
MIPUPOJA XUMUYECKUX CBSI3EH.

Crenenp okucieHus. CpaBHEHHE CTETEHU OKUCIEHUS M BaleHTHOCTH. IlpaBuna pacuéra creneHeil okucieHus mo (¢opMmyinaM XMMHYECKHX
COCIUHCHHM.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. OmnpeaesieHue CTeneHeld OKUCICHUs s 3JIEMEHTOB, 00Pa3yIOIIMX BEIECTBA PAa3HBIX KIIACCOB.
Peakuyn mOHHOrOo OOMEHA W OKMCIUTENIbHO-BOCCTAHOBHUTENbHBIE peakiuu. OKHUCIUTENb M BOCCTAHOBUTENb, OKHCJIEHHWE M BOCCTAHOBJICHHE.
CocraBieHne ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH METOJIOM AJIEKTPOHHOIO OajaHca.

JdemMoHcTpauuu
e BugaeodparmenTs! u cnaiiipl «loHHasE XUMHUYECKast CBA3bY.
e Komrekuus BemecTB ¢ MOHHOM XMMHYECKOH CBS3bIO.
e Mojenu HOHHBIX KPUCTANINYECKUX PEIIETOK.
e BuneodpparmenTs u cnaiipl «KoBaieHTHast XUMUYECKas CBS3bY.
e KouteKius BemecTB MOJIEKYJIIPHOTO U @aTOMHOT'O CTPOEHUS.
e Mojenu MOJIEKYISPHBIX U ATOMHBIX KPUCTAJUIMYECKUX PEIIETOK.
e Temneparypa raBJieHUs BEUIECTB C Pa3HBIMU TUIIAMU KPUCTAJUIMUECKUX PEUIETOK (AaTYUK TEMIIEPATyphl)



BuneodparmenTs! u cnaiapl «MeTaminyeckass XMMHUECKas CBS3hY.
Kommexmus «MeTajibl U CIIaBBD).

B3anMoeiicTBre 1MHKA C cepoil, COITHOM KHucaoTou, XimopuaoM meau (I1).
['openne maruus.

B3anmoaeiicTBre XJIOpHOIM U CEPOBOAOPOIHOM BOJIBI.



TemaTHyeckoe MIIAHMPOBAHUE C Y4eTOM padoueil MporpaMMbl BOCTIUTAHMS
€ YKa3aHMeM KOJHYeCTBA YaCOB, OTBOJAMMBIX HA U3YUeHHE KAKIO0I TeMbl

8 ki1acc
Xumus
Ne | HaumeHnoBaHnue pasgesnoB | Moay/b BOCIUTATEIbHONH IPOrPaMMBbI Bcero yacos
HIkoabHBIH yPOK
1 | HavajabHbIe IOHATHUS H Jlenp 3HaHUM 20
3aKOHBI XUMHH Ypok 6e3onacHoctu Beepoccuiickue
oTKpbIThIe ypoku [IpoeKTOpusl.
JIHY KHUTH
[IpeameTHBIC OMMMITHAIBI
Yuacrtue B pabote Llentpa Touka pocra
2 | Baxneiinme Ypok Hayku u TexHooruu. 18
NpPeICTABUTEIHN JleHb KOHCTUTYLINH.
HEOPraHU4ecKux Ypok MuadpopmarmonHoi 6€301acHOCTH.
BeIIeCTB. VYpox A unpodeccus. Becepoccuiickue
KosinyecTBeHHbIE oTKpeIThIe ypoku [IpoeKTOpul.
OTHOUIECHWS B XUMHUH Yuacrtue B pabote Llentpa Touka pocra.
3 | OcHOBHbBIE KJIACCHI JHu Hayky OMOJIOTHHU M XUMUU 12
HEOPraHu4eCcKHX JucTaHIMOHHBIE HHTEPHET-0JIMMIINA/bI.
coeMHeH Uil Pabora Ha caiite Penry BITP.
4 | Ilepuonmyeckuii 3akoH u | Ypok KocMoc — 310 MbI 8
nepuoanyecKas cucreMa Hayuno-nipaktuueckast koHpepeHus: S
XHMHUYECKHUX 3JIEMEHTOB MTO3HAI0 MUD
. . MenpaeneeBa.
CTpoeHue aToma.
5 | Xumuueckas CBS3b. Pabora Ha caiite Penry BITP. 10
OxucanTebHO- Ypok 310poBbsl. YPOK TBOpUECTBa: 3a
BOCCTAHOBHTEJIbHbIE CTpaHULIaMU y4EOHHKa.
peaKkuuu. VYuyactue B pabore Llentpa Touka pocra
Hroro 68




TemaTn4eckoe IJIAHUPOBAHHE

(2 4 B HEIEIIO, BCETO 68 )

Homep
ypOKa

Pa3znes. Tema ypoka

KoaunuecTBO 4acoB

IpakTnyeckue 1abopaTopHbie, KOHTPOJIbHbIE PA0OTHI U
AEeMOHCTPAIMU

HavagbHble MOHATHS U 3aKOHBI XUMHH

20

[TpaBwmiia 6e30MacHOTO Tpyia Ha YPOKE XUMUH.

Hpe,[[MeT XuUMUH. Pojb XMMHU B )KHU3HHU YEI0OBEKA.

JdemoncTpanuu. Kouiekius MaTepranoB U U31EIUN U3
Hux. Komnekis mabopatopHoil mocysl.
Muxkponaboparopus. L{udposas maboparopus.

MGTOI[I)I HU3YUCHUSA XUMHUU

JemoHcTpanuu. Mozenu, UCIIOJIb3yeMbIE HA yPOKax
¢busuku, 6uonoruu u reorpaguu. OObEMHBIE U
[IAPOCTEPKHEBBIE MOJIEITH HEKOTOPBIX XUMUYECKUX
BeIeCcTB. MOJIeNIN KPUCTAITMYECKUX PEIIETOK
JlabopaTopHuble onbIThI. 1. /{0 Kakoil TeMneparypbl
MOYKHO HarpeTh BEIecTBO?(aTUUK TeMIepaTypsl). 2.
H3mepenune TemnepaTypbl KHTICHHUS BOJIBI C TIOMOIIBIO
JaTyuKa TeMIepaTypsl U TepMomerpa.3. OnpeneneHue
TEMIIepaTyphl IJIABJICHHUS W KPUCTAIUTU3AIIHA METaJlIa
(1TaTYMK TeMIepaTypsl)

Ilpakmuueckas paboma 1 VIzyuenue cTpoeHus
IUTaMEHH.

Ilpakmuueckasa paooma 1 V3yuenvie CTpOCHUsI TUIAMEHH.
Homawmnuti  sxcnepumenm: HabOmoneHue 3a ropsiel
CBEUYOU

APpCF ATHBIC COCTOsAHHMA BCIICCTB

Jemoncrpanuu. Cobupanue npudopa i HoJydeHHUs ra3a
U TIpOBEpKa €ro repMeTuyHocTu. Bo3roHka cyxoro Jipja,
noja Ui HapTanuHa. ATperaTHble COCTOSIHUSI BOJIBI.

DuU3NYECKUE ABIICHUS — KaK OCHOBA Pa3JICJICHUS
cMecell B XUMUU

JemoncTpanuu. PazneneHue IByX HECMEIIMBAIOIMIMXCS
KUIKOCTEH  C  TIOMOUIBIO  JEIUTENBHOW  BOPOHKHU.
Juctunnsatop u ero padora. YcTaHoBKa Ui (pUIbTPOBAHUS
u e€ paborta. YcraHOBKa JUIsl BblapuBaHusg U e€ pabora.
Komnekmust  ObITOBBIX  NMpHOOPOB  JUIsl  (pUIBTPOBAHHUS




Bo3ayxa. Pa3nenenue kpacsuiero Bemiectsa ¢oMacrepa ¢
MOMOIIBIO0 METO1a OyMaXkHOM XpoMaTtorpaduu.
JlaGoparopHbie onbIThl. 4. O3HaKOMJIEHHE C MUHEPAJIAMH,
oOpasyrommMu Tpanut. 5. OnpezeneHue BOIONPOBOAHON U
JUCTHJIMPOBAHHOM BOJIbI (HATYUK AJIEKTPOIPOBOJIHOCTH)

6 Ilpakmuueckaa paboma 2 Ananus no4Bsl Ilpakmuueckaa padboma 2 (ananoz padomvr «Ouucmka
noeapenHoll conuy) AHanu3 OYBbI
7 ATOMHO-MOJIEKYJISIPHOE yUeHHE. XUMUYECKUE JemoncTpanuu. Mojeny aJutoTpOITHBIX MOAU(DUKALINI
anemMeHThL. [IpocThie U Cl0XKHbIE BElleCTBa. yriepojia u cepbl. Pazinoxenue BoAbl 31EKTPUUECKUM TOKOM
(ITpubop 17151 ONBITOB € JIEKTPUUECKUM TOKOM)
8 3HaKM XHMMHYECKMX 3JeMeHTOB. [lepmoanueckas Hemoncrpauuu. IlopTpersl U. 4. bepuenuyca u JI. U.
tabyma xumudeckux 3nemenToB Jl. Y. Menneneena. MenneneeBa. KopoTkonepuoaHblii W JIMHHONEPHOIHBIN
BapuaHThl nepuoaudeckoil cucremsl /1. 1. Menneneena
9 3HaKM XMMMYECKHUX dJeMeHTOB. [lepuogmueckas
Tabnuma xumMudeckux 3meMmedToB 1. M. Menencena.
10 Xummueckue GopMyIibl
11 Xumuyeckue GopmyIbl
12 BanentHocts JleMoOHCTpanum. KoHcTpynpoBanue ImapocTep:KHEBBIX
MOJIETIEN MOJIEKYJT
13 BanentHocts JleMoOHCTpanum. KoHcTpynpoBanue mapocTep:KHEBBIX
MOJIETIEH MOJIEKYJT
14 XUMHYECKUE PEAKIUN JeMoHcTpanuu. BeineneHne M NONVIOIIEHHWE TEIUla —
MPU3HAK XUMHUYECKON pEaKkIUu (JaT4UK TeMIepaTyphl).
Amnmapar Kunma. Paznoxenue Ouxpomara amMMOHUS.
["'openue cepbl 1 MAarHUEBOM JICHTHI.
JlaGopaTopHusble onbIThl. 6. B3aumopelicTBue pacTBOpOB
XJOpUJa HaTpHs M MOAMJA Kajlusg C pacTBOPOM HMTpara
cepebpa. 7. Ilomyuenme rtuapokcuaa wmenu(ll) u ero
B3aMMO/JICMCTBUE C CEpPHOM KHUCIOTOH. 8. B3ammopelictBue
pacTBOpa COAbI C KUCIOTON
15 XUMUYECKUE YPABHECHUS Hemoncrpauuu. Iloptperst M. B. JlomonocoBa u A. JI.




JlaBya3be. ONBITHI, WUTIOCTPUPYIOIINE 3aKOH COXpPaHEHUS
MacChl BEHIECTB(BECHI AJIEKTPOHHBIE).

16 XHUMUYECKUE YPABHECHUS 1 Hemoncrpaumu. Iloptperst M. B. JlomonocoBa u A. JI.
JlaByasne. ['openue ¢ocdopa. ONbITH, HWLTIOCTPUPYIOLTUE
3aKOH COXPaHEHMsI MAaCChl BEIECTB (BECHI 3JICKTPOHHBIE)

17 Tumnpl XUMHUYECKUX peaKnui 1 Hemoncrpanun. [operue  ¢ocdopa, pacTtBopeHue
MPOJYKTa TOPEHHUsI B BOJE M HCCIEAOBAaHUE IMOJYYEHHOTO
pacTBopa JakMycoM. B3anMonieiicTBUE COJSTHOW KUCIIOTHI C
uuakoM.  [lomywyenne  ruapokcupa  meau(ll)  wero
pasyioKeHue MpH HarpEeBaHHH.

JlabopaTopubie onbiThl. 9. PasnoxeHue mnepokcuaa
BojOpoAa ¢  momompi  okcuaa — mapraHuma(lV).
10. 3amenienue xene30M MeJld B MEHOM KyIopoce

18 Tunbel XUMUYECKUX PEAKIIUMA 1 Hemoncrpanmun. [operne  ¢ocdopa, pacTtBopeHHe
MPOJYKTa TOPEHHUs B BOJE M HCCIEAOBAHUE IMOJYYEHHOTO
pacTBopa JakMycoM. B3anMoieiicTBUE COJISTHOW KUCIIOTHI C
muHkoM.  [lomyuenwe  rugpokcupa  menu(ll)  umero
pasyioKeHue MPH HarpEeBaHHH.

Jladboparopubie omnbiThl. 11. Pa3noxenue mnepokcuna
BoOopoaa ¢  momompi  okcuaa  mapranma(lV).
12. 3amenienue xene30M Meld B METHOM KyIopoce
19 [ToBTOopenue u o6o61eHne Temul. [loaroroBka k 1
KOHTPOJILHOM paboTe
20 Konmponvnaa padoma 1 no teme «HauanpHbie 1 Konmponvnaa paboma 1 no reme «HauyanbHble OHATUS U
TIOHSTHSI U 3aKOHBI XUMUI 3aKOHBI XUMUW
BaskHelilue npeacTraBuTe I HEOPraHUYECKHUX 18
BellecTB. KosinyecTBeHHbIE OTHOLIEHHUS] B XMMHH
21 Bo3ayx u ero cocras 1
22 Kucnopon 1 Jdemoncrpanun. I[lomyuenune Kuciopoma pasyioKeHUEM

IepMaHraHata Kajlud U MCPOKCHUAA BOAOPOIA. C06I/IpaHI/IC
KHCJIOpOJa MCETOAOM BBITCCHCHUSA BO3JyXa W BOJBIL.




Pacnio3sHaBanue kuciopoza. ['opeHue maruusi, xxenesa, yris,
cepol 1 pochopa B Kucmopoe.

23 Ilpakmuueckasa paooma 3 Ilonydyenue, coOupanue u Ilpakmuueckasa paooma 3 Ilonyuenue, cobupanue u
pacrno3HaBaHHE KHCIIOpOa pacrno3HaBaHHE KHCIOpo/ia
24 Oxkcuabl HemoncTpaumnu. Komiekuns OKCHIOB.
JlaGoparopuble omnbiT. 13. [loMyTHeHME H3BECTKOBOM
BOJIbI IIPY ITPOITYCKaHUM YTJIEKHUCIIOro ra3a
25 Bognopon Jemouncrpanuu. [Tonyduenue, cobupanue u pacro3HaBaHUE
Bojopoaa. ['openune Bogopoaa. Bzaumoneiicteue Bogopoaa
¢ okcugom meau(ll).
JlabopaTopubie ombiT. 14. Ilomyuenue Bomopona mnpu
B3aMMOJICHCTBUH IIMHKA C COJISTHOM KUCIOTOU
26 Ilpakmuueckas paooma 4 llonydenue, coOupanue u Ilpakmuueckaa paboma 4 Ilonyuenue, cobupanue u
pacrno3HaBaHKe BOJOPOJia pacro3HaBaHHe BOAOPOJa
27 Kucnotsl Hemoncrpaumu. Kosuiekuusi MHHEPAIBHBIX — KUCJOT.
[TpaBuiio pa3baBiaeHMs CEPHOM KUCIOTHI.
Jlaboparopubie onbIT. 15. Pacno3HaBaHue KHUCTOT C
MTOMOIIHIO0 UHAUKATOPOB
28 Comum JleMOHCTpAIHH. Komrexmmst coJiei. Tabmuma
pPacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJIE
29 KomnnuecTBo BemiecTBa JemoncTpanun. HekoTopble MeTanabl, HEMETAUIBl H
COEJIMHEHUS C KOJIMYECTBOM BEIIECTBA, PaBHBIM | MOJIb
30 KonnuectBo BemecTsa JemoncTpanuu. HekoTtopsle MeTamibl, HEMETAUIBI U
COEITMHEHUS C KOTMYECTBOM BEIIECTBA, PaBHBIM | MOJIb
31 Mosipablit 00bEM Ta30B JemoncTpanuu. Moaens MOJISIpHOTO 00bEMa ra3oB
32 Pacy€rbl Mo XMMHUYECKUM ypaBHEHUSIM
33 Pacy€Thl Mo XMMHYECKUM ypaBHEHUSIM
34 Boga. OcnoBanus Jemoncrpanun. Koynekius ocHoBaHMH.




JlaGopaTopHbIid ONBIT.
WHJMKATOPOB B IIEJIOYHOU Cpese

16.13meHeHue OKpacku

35 PacTtBOphl. MaccoBas 107151 pacCTBOPEHHOTO BEIIECTBA 1 JlaGoparopHbiii onbIT. 17. O3HaKkOMJIEHHE C TIpenapaTaMu
JOMAIIHE WIM [IKOJBbHOM anTeYkKu — pPacTBOpaMu
MEepoKCcHUIa BOJOPOJA, CIMPTOBOM HACTOMKM HoIa U
aMMHaKa.
36 Ilpakmuueckas padoma 5 IlpurorosiieHre pacTBopa 1 Ilpakmuueckasn padoma 5 lTlpuroroByieHue pacteopa
3aIaHHOW MacCOBOM J0JI€H PACTBOPEHHOIO BEILIECTBA 3aIaHHOM MacCOBOM J10JIE€N pacTBOPEHHOTO BELIECTBA
Jlomawnuti  sxcnepumenm BripanuBanne KpHCTaIIOB
AJIFOMOKAJIMEBBIX KBACILIOB MJIM MEJTHOTO KyIlopoca
37 O00011IeHE U CUCTEMATH3aIUs 3HAHUI 110 TEME 1
«Baxnennme npeacTaBUTeNIM HEOPraHUIECKUX
BeniecTB. KonanuecTBeHHbIE OTHOIICHHS B XUMUN
38 Koumponvnaa paboma 2 mno teme «Baxueimme 1 Koumponsnan paooma 2 10 Teme «BaxHeinme
IIpeICTaBUTENHN HEOPraHUYECKUX BELIECTB. IIpeJICTaBUTENN HEOPraHUYECKUX BEIIIECTB.
KonnuecTBeHHBIE OTHOIICHUS B XMMUI) KonnuecTBeHHbIE OTHOIICHUS B XUMUI)
OCHOBHBIE KJ1aCChI HEOPraHMYECKUX COCAMHEHUH 12
39 Oxcupl, ux Kiaccu(ukanus XUMUYECKUe U CBOMCTBa 1 JlabopaTopubie onbiThl. 18. B3anMopelicTBue okxcuaa
Kanpus ¢ BoJoi. 19. IloMmyTHeHHE N3BECTKOBON BOJIbI
40 OcHoBaHMs, UX Kiaccu(UKaus 1 XUMUYECKHE JlabopaTopusbie onbIThl. 20. Peakunsa HenTpanuzanuu. 21.
CBOICTBA [Tonyuyenue ruapoxcuna menu(ll) u ero B3aumoaeicTeue c
kucinotor. 22. Paznoxenne rugpoxcuna wmemu(ll) npu
HarpeBaHUU
41 OcHoBaHus, WX KIacCU(DUKAIUSI U XUMHUYECKUE Hemoncrpaumu. Peakums HedTpanuzanuu. TemioBoi
CBOICTBa 3pEeKT peakyu THIPOKCUIA HATPUS C YTICKUCIBIM T'a30M
(matuuk pH, natumk TemmnepaTypsl).
42 Kucnotsl, ux xinaccuduxaius 1 XuMU4ecKue Jemoncrpauun. Onpenenenue pH pacTBopoB menouenn u
CBOICTBa KucioT. OnpeseneHre KUCIOTHOCTH MOYBHI (1aTuuk pH).
43 KucnoTsl, ux knaccuukanus 1 XauMHU4ecKue JlabopaTopubie onbIThbl. 23. B3auMonelcTBue KHUCIOT €

CBOWCTBA

MeTauiaMu. 24. B3zanMoaelcTBUE KHUCIIOT C COIIMU




44

COJ'II/I, ux KJ'IaCCI/I(bI/IKaHI/IH M XMUMUYECKHE CBOMCTBA

JlaGopaTropHbie onbITHI. 25. O3HAKOMJICHUE C KOJUICKIIUEH
coneii. 26. Bzaumoneiictue cynbdara menu(ll) c xxenesom.
27. BzaumMonencTBue cojiel ¢ COIISIMUA

45 Conu, ux knaccupuKanus 1 XUMHYECKUE CBOMCTBA

46 I'eneTnueckas CBA3b MEXIY KJIACCaMHU JlabopaTopubie onbIThl. 28. ['eHeTHueckas CBsI3b Ha
HEOPraHMYECKUX COCTUHEHUI pUMepe COSAMHEHUIH MeaH

47 I'enernueckas CBSI3b MEKY KJIacCaMHu
HEOPraHMYECKUX COCTUHEHMI

48 Ilpakmuueckasn paboma 6 Pemenue Ilpakmuueckaa paboma 6 PeuieHne >KCIIEPUMEHTAIBHBIX
OKCIIEPUMEHTANbHBIX 3a7ad 1o TemMe «OCHOBHBIE 3agau 1o TeMme «OCHOBHBIE KIIACChI HEOPTaHHMYECKUX
KJIACChl HEOPTaHUYECKNUX COCAUHECHUIN» COEIMHEHUIN»

49 OO6o001menre W cucTtemaru3alus 3HaHUW 10 TeMe
«OCHOBHBIE KJIACChl HEOPTAHHUUECKUX COCTUHEHUI)

50 Koumponvnaa paboma 3 1o teme «OCHOBHbBIC Konumponvnaa paboma 3 no teme «OCHOBHBIE KIJIACCHI
KJIACChl HEOPTAHUYECKUX COETMHEHUN» HEOPraHMYECKUX COSAMHEHUI»
Ilepuoaguyeckuii 3aK0H U MEPUOAMYECKAST CHCTEMA
xumMudeckux 3jgementoB JI. WM. Menaeneena.
Crpoenue aToma.

51 EctecTBeHHbIE ceMelicTBa XUMHUYECKHUX DJIEMEHTOB. JlabopaTopusbie onbIThbl. 29. Ilomyuenme amdorepHOro
AmpoTepHOCTD TUAPOKCH/IA U UCCIIETOBAHNE €TO CBOMCTB

52 OTtkphITHE TIEpHOIUYECcKOTO 3akoHa JI. U. JdemoHcTpanmu. Paznuunbie hopmbl TaOIHIL
MenaeneeBsiM MEPUOIUYECKON CcUCTeMbl. MoAeNIupoBaHUE TOCTPOECHUS

nepuoanuecko cucreMsl J[. 1. MenaeneeBa
53 OcHOBHBbIE CBE/IEHUS O CTPOCHHUU aTOMOB JemoncTpanuu. Moienu aTOMOB XUMHYECKHX YJIEMEHTOB
54 CtpoeHue 2JIeKTPOHHBIX 000JI0Y€K aTOMOB
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[Tepuonuueckas cucTeMa XUMHUYECKHUX JIEMEHTOB /.
W. MenneneeBa

56 XapaKTepUCTUKA IEMEHTA I10 €ro MOJIOKEHUIO JemoncTpanuu. Mojenu aroMoB  3JIeMEHTOB  1—3
B IIEPUOANYECKON CUCTEME IIEPUOJI0B
57 XapaKTepUCTUKA IEMEHTA I10 €ro MOJIOKEHUIO JlemoncTrpanuu. Mojenu aroMoB  3JIeMEHTOB  1—3
B IIEPUOANYECKON CUCTEME IIEPUOJI0B
58 3HaYEHHUE NEPUOJIUYECKOTO 3aKOHA U IEPUOANYECKON
cUCTeMBbl XUMHUYeCcKuX 3jiemeHToB J[. . MeHnieneena
XumMnyeckas cBsizb. OKHCIUTEIBHO- 10
BOCCTAHOBHMTE/IbHBIC PEAKIMH.
59 HNonnas xumuyeckas cBs3b Jemoncrpauuu. Buneodpparmentsl u cnaiinel «MonHas
XumMuueckas cBsa3b». Kosulekuus Bemects ¢ MOHHOM
XUMHUYECKON CBA3bI0. MoOJenu MOHHBIX KPUCTAIMYECKUX
pemeToOK
60 KoBasieHTHass XuMHueckas CBs3b JdemMoHcTpanuu. BuneodparmeHntsl u clanabl
«KoBanenTHas xumuueckas cBs3b». Kosulekuusi BeniecTs
MOJIEKYJIIDHOTO M aTOMHOIO  CTpoeHusd. Monenu
MOJIEKYJISIPHBIX M aTOMHBIX KPUCTAJUIMYECKUX PEHIETOK
61 KoBasieHTHas1 HENOsIpHAs U NOJIAPHAs XUMUYECKast JdemoncTpauuun. TemrepaTypa IUIaBIE€HHsS BEUIECTB C
CBA3b pasHBIMH THUIIAMU KPHUCTAIMYECKUX PEHIETOK (JaTuuK
TEMIEPATYPHI)
62 Meramueckass XMMUY€ECKas CBA3b JemoHcTpanuu. BugeopparMeHTs! 1 caaiiisl
«Meramnueckas XuMudeckas cBs3b». Komtekus
«MeTansl U CIUIaBb»
63 CreneHnp oKUCIEHUSA
64 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH JdeMoHcTpanuu. B3auMoaeicTBue UHKA C CEpOH, COJITHON

kucinoror, xjopuaoM  Mmeau(ll). Topenme  marHus.
B3auMozeicTBre XJIOPHOU U CEPOBOJLOPOIHOMN BOJBI
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OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€akuuu

66

O0o001IeHe ¥ CHCTEMATH3alMs 3HAHUK II0 TeMaM
«Ilepuoguyeckuii 3aKOH M TEPHOJIUYECKAs] CHUCTEMa
XUMHUYECKUX 3JIEMEHTOB J. Y. Menneneena.
Crpoenue aroma» W «XWMHYECKas  CBS3b.
OKHCIUTENEHO-BOCCTAHOBUTEIILHBIC PEAKITHI)

67

O0001IeHre ¥ cucTeEMAaTH3alys 3HAaHUH 110 TeMaM
«IIepuoanyecknii 3aKOH U IEPUOANYECKAS] CUCTEMA
XUMHYECKUX 31eMeHTOB [I. 1. MeHaeneena.
Crtpoenue aToma» U «XUMUYECKas CBSI3b.
OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUN))

68

Konumponvnaa paboma 4 no remam «llepuonnueckuit
3aKOH U TEepHOJUYecKas CHCTeMa XHUMHUYECKUX
anementoB JI. YI. MenneneeBa. CTpoeHue atoma» U
«Xumuyeckas CBSI3b. OxkucinuTensHo-
BOCCTAHOBUTEJIbHBIE PEAKITHI

Koumponvnaa paooma 4 (umozoeasn) 10 TEMaM
«[lepuonuyeckuii 3akOH W TMepUOAUYECKas CHCTEMa
xumuyeckux anemeHToB J[. WM. MengeneeBa. CtpoeHue
atoma» U «XuMmHueckas  CBA3b.  OKHUCIUTENbHO-
BOCCTAHOBUTEJIHHBIC PEAKITI




YueOHO-MeTOANYECKOE 00ecieyeHue
Cnucok JuTeparypsl VIl YYUTeJIs:

1. l'abpuensu O.C. IIporpamma kypca xumuu 11 8-11 kimaccoB 0011e00pa3oBaTeIbHBIX YUPEIKICHUMN.

2. T'abpuensua O.C., OctpoymoB WN.I'., CnankoB C.A. Xumus: 8 kiacc: yueOHHK 11 001ieo0opa3oBarenbHbIX yupexaenuit. — M.: [Ipocsemenue, 2019
(w1 1p. rox u3aaHUN).

3. I'abpuensu O.C. Hacronphas kaura yunrens. Xumus 8 kimacce. M.: JIpocda, 2002.

4. 'opxoenko M.IO. [Toypounsie pazpadotku no xumuu. 8 kinacc. M.:BAKO, 2014.

5. Kasepuna A.A. Xumusi: Junaktuueckue marepuansl: 8-9 k. M.: 'ymanutaps. uza. uentp BJIAOC, 2007.

6. CaBenbeB A.E. OcHOBHBIE TOHATHS U 3aKOHBI XUMUU. XUMHUUYecKue peakuun. §-9 k. M.: Ipoda , 2007.

CnMcoK JIUTepaTypsbl VI YYALIHUXCSH:

1. lNabpuensia O.C., OctpoymoB W.I'., CiiankoB C.A. Xumus: 8 kiacc: yueOHHK st 001eo0pazoBarenbHbix yupexaenuit. — M.: Ilpoceemenune, 2019
(w1 1p. Trox U3MAHUA).

2. IlonoBa O.A. TectoBsie 3aganus no xumuu. M.: Ipoda, 2007.

3. Kopomenko A.C.Xumus. 3aganus ¢ Beioopom oTBeTa. 8-9 ki1 M.: 'ymanutaps. uza. nentp BJIAJIOC, 2007.

4. Xomuenko N.I'. CoopHuk 3a1a4u u ynpaxHeHu no xumun. M.: Hoast Bosina, 2001.

5. DHIUKIIONEIUYECKHI CIOBaph IOHOTO XUMHUKA

HNHuTepHer - pecypcbl

» [TouckoBbie cuctembr:http://www.yandex.ru/ , http://www.google.ru/
 UnTepuert-caitter: http://geo.1september.ru http://www.alleng.ru/ http://www.zavuch.info/ http://www.uchportal.ru/ http://www.fipi.ru/
http://fcior.edu.ru http://www.drofa.ru/
* Enunas xomteknus udpoBbIx 00pa3oBaTelIbHBIX pecypcoB: http://school- collection.edu.ru
*  Anxumuk: http://www.alhimik.ru/



http://www.google.ru/
http://www.drofa.ru/

KPUTEPUU N HOPMbI OLIEHNBAHUA

OueHka yCTHBIX OTBETOB.
OtrMeTrka «5» - CTaBUTCS B TOM Ciy4yae, €CIU Yy4allluics MOKAa3bIBA€T BEPHOE IMOHUMAHUE XMMHUYECKOW CYIIHOCTH PACCMAaTPUBAEMBIX SIBICHUHN U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHH, AT TOYHOE OIpEe]esIeHUe M HMCTOJKOBAHME OCHOBHBIX IMOHSITHUH, 3aKOHOB, TEOPUH, a TAaKKe IPaBUIbHOE
OTpeJIeIeHUe XUMHUYECKUX BEIWYHMH, UX €AMHUI] U CHOCOOOB M3MEPEHHMS; MPABUIBHO BBIMOJHICT YEPTEKH, CXEMbl U I'padUKd; CTPOUT OTBET IO
COOCTBEHHOMY IIJIaHy, COIPOBOX/IAET paccka3 HOBBIMU IPUMEpPaMH, YMEET IPUMEHUTh 3HAHHUsI B HOBOM CUTYallUU MPHU BBIIOJHEHUU MPAKTUYECKUX
3aJlaHUI; MOXET YCTAaHOBUTH CBSI3b MEXJy U3y4aeMbIM M PaHEE M3YUYEHHBIM MAaTEpPHAJIOM I10 KypCy XMMMH, a TaK )K€ C MaTepuaioM, YyCBOEHHBIM I10
U3YUYEHHIO IPYTUX MIPEIMETOB.
OTtMmeTKa «4» - CTaBUTCSI, €CIIM OTBET YUCHHUKA YIOBJIECTBOPSIET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha «S5», HO JIaH 0e3 MCIOJIb30BaHUs COOCTBEHHOTO
IUIaHA, HOBBIX IPUMEPOB, 0€3 NPUMEHEHUs 3HaHUI B HOBOM cUTyaluu, 6€3 UCIOIb30BaHUs CBSA3EH ¢ paHee U3yUEHHBIM MaTEpUaioM, YCBOEHHBIM IIpU
U3Y4YEHUU JPYTUX IPEIMETOB; €CIU yJalluics JOMYCTHII OJIHY OLIMOKY MM HE OoJiee IBYyX HEJOUETOB U MOXKET UX UCIPABUTh CAMOCTOSITENILHO UJIH C
HEeOO0JIbLION TOMOUIBIO YUUTEIS.
OtrMmerka «3» - CTaBUTCS, €CIIM yYalIUiCcs NMPaBUIbLHO MOHMMAET XMMHMUYECKYIO CYLIHOCTh PacCMaTpPUBAEMbIX SIBICHUW M 3aKOHOMEPHOCTEW, HO B
OTBETE HMEIOTCSl OTJeNbHbIE MpPOOEabl B YCBOGHHMH BOIPOCOM Kypca XHMHH, HE NPENSATCTBYIOIME JaJbHEHIIEMY YCBOSHHMIO MPOrPaMMHOIO
MaTepuaia; yMeeT NPUMEHATh MOJIY4YEHHbIE 3HAHWUSA NPU PELIEHUHM IPOCTBIX 3a/lad C HCIOJb30BAaHUEM TOTOBBIX (OPMYJ, HO 3aTpyAHSETCS IpU
peleHny 3ajad, TpeOyomux nIpeoOpa3oBaHusl HEKOTOPLIX (GOPMYIL;IOMYCTUI He OoJiee 0HOM Ipy0oii omMOKM U JBYX HEJA0YETOB, HE Oojee OJIHOM
rpy0oil u ogHOI He rpyOoi ommOku, He Oojee ABYX-TpeX He rpyObIX OmIMOOK, OAHOW He Tpy0oil OmMOKK U TPEX HEOUETOB, JONYCTUI YEThIPE WU
IIATh HEJ0YETOB.
OTMeTKa «2» - CTaBUTCS, €CIIM yUYalIUICs HE OBJIaJIe]l OCHOBHBIMH 3HAHUSIMU M YMEHHH B COOTBETCTBUHU C TPEOOBAHUSIMU ITPOTPAMMBbI U JJOTTYCTHII
OosblIe OMMOOK U HEJOYETOB, YeM HEOOXOAMMO JUTS OLIEHKH «3) .

Onenka nuCbMEHHBIX padoT.
OtMmeTKa «5» cTaBHUTCS 32 pabOTY, BHIIOTHEHHYIO ITOJIHOCTHIO 0€3 OMMOOK U HEJJOYETOB.
OtmeTka «4» cTaBUTCS 32 pabOTY, BHIIOJIHEHHYIO ITOJIHOCTBIO, HO TIPU HAJIMYUH B HEH He OoJiee OJHOM rpy0oil OMMOKY M 0JTHOTO HEloueTa ; He
0oJiee Tpex HEJ0UETOB.
OtMmeTka «3» CTaBUTCS, €CIIM YUYEHHUK BBITOIHUII MPaBUIIbHO HE MeHee 2/3 Bceil paboThl MM TOMycTrI He OoJiee OAHOM rpy0oil ommOKy 1 ABYX
HEZ04YeToB, He OoJiee 0/IHOM rpyOoit U 0fHOM Herpy0oil omnoOku, He 6osee TpeX HEerpyObIX OIMOOK, OTHON HErpyOOil OIIMOKHU U TPEX HEI0UETOB, IPU
HAJINYUU YETHIPEX-TISITH HET0UETOB.
OTMmeTKa «2» CTaBUTCS, €CJIA YUCIIO OMMOOK U HEJIOUYETOB MPEBBICKIIO HOPMY OIICHKHU «3» WJIH BBIMOJHEHO MPAaBIIIBHO MeHee 2/3 Bceil paboThl.



Kpurepun onieHuBaHHMS TeCTOBBIX KOHTPOJIbHBIX PadoT.
[IIkana nepeBoa B MATHOATLHYIO CHCTEMY OLIEHKH
Otmetka «5» ctaBuTcs 3a BoinonHenue 90-100% paboTsl.
Otmetka «4» craButcs 3a BeinoiaHenue 70-89 % paboTsr;
OtmMmetka «3» craBuTCs 3a BbinojHeHue 50-69%
OTMeTKa «2» cTaBUTCS 3a BhIToJHeHHE MeHee 50%,

Kpurtepuu onieHuBaHus 3KCIEePUMEHTAIBHBIX YMeHHUI (J1a0opaTopHbIe H MPAKTHYECKHE 32/ IaHHUs).
OtMmeTka «5» cTaBUTCSA eciii paboTa BHINOJIHEHA ITOJIHOCTBIO U NIPaBUIIBHO, ClIeJIaHbl IPABUIIbHBIC HAOIIOJICHHUS U BBIBO/IBI,
SKCIIEPUMEHT OCYIIECTBIIEH 10 IJIaHY C YYETOM TEXHUKU O€30MMaCHOCTH U IIPAaBUJI pPabOTHI C BELIECTBAMU U 000PY10BAaHUEM;
IIPOSIBJIEHBI OPIaHU3ALMOHHO - TPYJOBbIE YMEHUs, IOAJIEPKUBAOTCS YMCTOTA pabOYero MecTa U MopsI0K (Ha CTOJIe, SKOHOMHO UCIIOJIb3YOTCS
PEaKTHUBBI)
OtmeTka «4» cTaBUTCS ecii paboTa BhIIOJIHEHA [TPABUIIBHO, CJIeJIaHbl IPAaBUIIbHbIE HAOIIOACHUS U BBIBO/IbI, HO IIPU 3TOM SKCIIEPUMEHT IIPOBECH HE
MIOJIHOCTBIO WJIM JIONYILIEHBI HECYLIECTBEHHbIE OLUMOKU B pabOTE ¢ BEIIECTBAMU U 000PYI0BaHUEM.
OtmeTka «3» cTaBUTCS ecii paboTa BINOJIHEHA TPABUIILHO HE MEHEe YeM HaIOJIOBUHY WM JIOMYIIEHA CYIIECTBEHHAs OIIMOKA B X0/1€ HKCIIEpUMEHTA
B O0BSICHEHUH, B O(POPMIICHHH PAOOTHI, B COOIOACHNH MPABIII TEXHUKH 0€30ITIaCHOCTH Ha padoTe ¢ BEMIECTBAMH U 000PYI0BaHUEM, KOTOPAS
UCIPABJISIETCS M0 TPEOOBAHUIO YUUTEIS
OTtMeTKa «2» CTaBUTCS €CIIU AOMYIIEHBI 00Jiee IBYX CYIIECTBEHHBIX OIIMOOK B X0/1€: IKCIIEPUMEHTA, B 00BSICHEHUH, B 0pOpMIIEHUU paboThl, B
COOJIIOICHUH TIPAaBUJI TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ BEIECTBAMU U 000PYAOBaHUEM, KOTOPbIE YUaIIUNCS HE MOYKET UCIPABUTh J1aXe MO
TpeOOBaHUIO YUUTEIS.

OuneHka NMPOEKTHBIX padoT.
OtMmeTka «5» CTaBUTCS €CIH L1eIb YeTKO CPOpMyIHpoBaHa U yoeauTenbHo obocHoBaHa. [IpencraBieH pa3BepHyThIH M1aH JOCTHXKEHHS LIEIH
npoekTta. Tema mpoekTa packpbITa MOJTHOCTHIO U MCUEPIIBIBAIOLLE.
PaboTa coepKUT JOCTATOYHO MOJIHYIO HH(OPMAIIMIO U3 Pa3IMYHbIX UCTOYHUKOB. [IpesicTaBiieH aHanu3 cuTyaruii, CKiaabIBaBIINXCS B X0J1€ pabOTHI,
ClIeTaHbl He0OXOAMMBIE BBIBOIbI, HAMEYEHBI IEPCIIEKTUBBI Pa0OThL. PaboTa OoTiIMUYaeTcss TBOPUYECKUM TTOAXO0I0M, COOCTBEHHBIM OPUTHHAIBHBIM
OTHOIIIEHHEM aBTOpa K ujee mpoekra. Pabora oTinyaeTcss 4eTKUM U TPaMOTHBIM O()OpMIIEHHEM B TOYHOM COOTBETCTBUH C YCTAHOBJICHHBIMU
npaBuUIaMy. BeICTyIIEHHE COOTBETCTBYIOT TPEOOBAHUM MTPOBEACHHUS PE3EHTAINN, OHO HE BBIIJIO 32 paMKHU PErjiaMeHTa, aBToOp BIIAJeeT KyJIbTypon
oO1IeHMsI ¢ ayTUTOpUEH, MPE3eHTAIUs XOPOIIO OArOTOBJIEHA, aBTOPY y1aJI0Ch 3aMHTEPECOBAThH ayIUTOPHUIO. [IpOAYKT MOIHOCTHIO COOTBETCTBYET
TpeOOBaHUAM KauecTBa (ICTETUYEH, YA0OEH B HCIOJIb30BaHUH, COOTBETCTBYET 3asIBJICHHBIM LIEJISIM).
OtrMeTka «4» cTaBUTCS ecliu 1eNb copMyIrpoBaHa, HO He oOocHoBaHa. [IpeacTaBieH KpaTKuUi IJIaH JOCTHIKEHHS LENM MpoekTa. Tema mpoekrta
packphiTa He MOJIHOCTHI0. PaboTa copepkuT He3HAUUTEeNbHBIA 00beM MOAXOAMIIEH HHpOpMaIK U3 OrPaHUYEHHOTO YHCIIa OJTHOTUITHBIX HCTOYHHKOB.
[IpencraBien pa3BepHyTHIN 0030p pabOTHI O TOCTHKEHUIO LEJIEH, 3asBIEHHBIX B MpoekTe. PaboTa caMocTosiTeNnbHAsL, IEMOHCTPUPYIOIIAs CEPhE3HYIO



3aMHTEPECOBAHHOCTh aBTOPA, MPEINPHHITA IOMNBITKA IPEICTABUTh JIMYHBIA B3IJIA[ HAa TEMYy IPOEKTa, NMPHUMEHEHBI 3JEMCHTBHI TBOPYECTBA.
[IpennpuHATHl MOMBITKA OQOPMUTH PAbOTy B COOTBETCTBUM C YCTAHOBJICHHBIMH MPaBHJIAMH, NPHUIATh €H COOTBETCTBYIOUIYIO CTPYKTYpY.
BeICTyIIICHHE COOTBETCTBYIOT TPeOOBAaHHUSAM IPOBEACHMS MPE3CHTAllMH, OHO HE BBIILIO 33 PaMKH perjaMeHTa, HO aBTOp HE BJaJeeT KYJIbTYpOi
OOIICHHMSI ¢ ayTMTOpUEH (YMEHHE OTBEYATh Ha BOTPOCHI, JTOKa3bIBaTh TOUKY 3peHHMs ). [IpOyKT HE OJTHOCTHIO COOTBETCTBYET TPEOOBAHUSIM KauecTBa
OrMeTKa «3» CTaBUTCS €CiIM LEidb cHopMynHpoBaHa HEYETKO MO0 He chopmyiaupoBaHa. [IpeacTaBieHHBIH TUTAH HE BEIET K JOCTHIKCHHUIO IICIH
npoekra. Tema mpoekra packpbita (hparMeHTapHO. bombinas yacTh mpeacTaBiICHHONH WH(OPMAIUKA HE OTHOCUTCS K TeMe padoThl. AHAIU3 3aMCHCH
KpaTKUM OITMCAaHHWEM XOJa W TOopsakKa pabdoThl. ABTOp NpPOSBHUI HE3HAYMTEIBHBIH HMHTEPEC K TEME IPOCKTa, HO HE IPOJSMOHCTPHPOBAI
CaMOCTOSITEITFHOCTH B pab0Te, HE MCIOJB30BaJl BO3MOKHOCTH TBOPYECKOTO MOAXOAa. B MuChMEHHOW 9acT paboThl OTCYTCTBYIOT YCTaHOBJICHHBIC
NpaBUJIaMH TIOPSJIOK M 4YeTKas CTPYKTypa, IOMyIIeHbl OmHMOKM B O(OpMIICHWH. BBICTyIIIEHHE HE COOTBETCTBYET TpPEOOBaHUSM IPOBEIACHUS
npe3eHTanu. [IpOeKTHBIA TPOAYKT HE COOTBETCTBYET TPEOOBAHMSM KauecTBa (ICTETHKA, yIOOCTBO HCIIOJB30BAHHS, COOTBETCTBHE 3asBIICHHBIM
LETISIM )

Ouenka yMeHUi peliaTh pacyeTHbIE 32/1a4H.
OT1MmeTKa «5» CTaBUTCS €CJIM B JIOTHUYECKOM PACCYKJICHUH U PEIICHUU HET OLIMOOK, 3a7ja4a pelieHa paiMoHaIbHBIM CII0OCO00M;
OTMeTKa «4» CTaBUTCS €CIIM B JJOTHYECKOM PACCYXKICHUH U PEIICHUsI HET CYIIECTBEHHBIX OLIMOOK, HO 33/1aya pellieHa HepalMOHAIbHBIM CIIOCOOOM,
WJIU JIOIYIIIEHO He 0oJiee ABYX HEeCYIIECTBEHHBIX OIIMOOK.
OtrMeTKa «3» CTaBUTCS €CIIM B JIOTHUECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OMIMOOK, HO JOMYyIeHa CYIIECTBEHHAs OMMUOKAa B MaTeMaTHYECKUX
pacyerax.
OTMeTKa «2)» CTAaBUTCS €CIIM UMEETCS CYIIECTBEHHBIE OMMOKH B JIOTHYECKOM PACCYKIECHUH U B PEIICHUU.

Onenka ymeHH# pemiaTh IKCIIePUMEHTAJIBHBIC 3a/1a4H.
[Ipu onieHKEe ATOr0 YMEHHUS CIENyEeT YUUTHIBATh HAOIIOACHHS YUUTENS U NIPEABSABISAEMbIE YUaLUMCS Pe3YyIbTaThl BBINOIHEHHS ONBITOB.
OtmeTKka «5» cTaBUTCS €CJM IJIaH pelleHUs 3a7ayll COCTaBJIEH MPaBUJIBbHO, OCYLIECTBIEH MOAOOP XMMHUECKUX PEAKTHBOB U 00OpYIOBaHMSA, JaHO
MIOJIHOE OOBSICHEHUE U CJIEIaHbI BBIBOBI.
OtmeTKa «4» CTaBUTCS €CIH IJIaH PEleHHs] COCTABJIEH MPAaBUIBHO, OCYIIECTBIIEH MOJ00P XMMHUYECKHX PEaKTUBOB M 000pYIOBAHUS. JOMYILEHO HE
0oJs1ee IBYX HECYIIECTBEHHBIX OLUIMOOK (B OOBSICHEHUH U BBIBOJIAX ).
OtrMeTka «3» CTaBUTCA €CJM IUIaH PEIIEHUS COCTABIIEH IMPaBWJIBHO, OCYIIECTBIEH MOJ00pP XMMHUYECKUX PEaKTUBOB U 00OpYAOBaHUS. IOIYIEHA
CYIIECTBEHHAs OIMOKa B 0OBSCHEHUHU U BHIBOJIAX.
OtrMeTka «2» CTaBUTCS €CIH JONYLIEHBbl J1Be M Oosiee OomMOKM (B IUIaHE pEIIEHHUs, B MOJ00pPE XHWMUYECKUX, PEaKTUBOB U OOOPYIOBaHUS, B
OOBSICHEHUH U BBIBOJAX ).



