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11 xnace: Bcero 34 4acoB B roj; B HeJieto 1 Jac.

[I1aHupOBaHKe COCTABIEHO HA OCHOBE!

OcHOBHOIT 06pa30BaTENBHOM MIPOrPAMMBI CPETHEro 001Iero 00pa3oBaHus
MyHUIMIATBEHOTO Ka38HHOTO 00111e00pa30BaTeNbHOTO YUPEKICHUS OcbKuHCKas
CIII, ¢ yueTom (enepanbHO# pabodel mporpaMMbl 10 XUMUH.

Vuebuuk O. C. Tabpuenss, VL.I.Octpoymos, C.F0.TTonomapes. «Xumust 10 xacc.
BasoBIii ypoBeHb»; Mocksa, «IIpocserenne»,2019 r.

Vue6uux O. C. ['a6puensn, I'.I'. Jlbicoa. «Xumus 11 xace» OO0 «Ipodar,
20197,

Pabouyto mporpamMmmy cocTaBul (a) C;éu// Jmurprenckas O.A.




I[TNIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITIPOT'PAMMBI 110 XMUMHWHN HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMA K pe3yJbTaTaM OCBOCHHS OOYyYalOUMMHCS
IporpaMM CpeAHero odmero odpa3oBaHus (JMYHOCTHBIM, METANpPEAMETHBIM H MPEIMETHBIM).
Hayuno-Meronnyeckoil OCHOBOM g pa3pabOTKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHMUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBMM € CHCTEMHO-AEATENBHOCTHBIM MOJIXOAOM B CTPYKTYpe JIHYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MpeaAMeTa « XUMHUs» Ha YPOBHE CPEIHEro 00Iero oo0pa3oBaHusl BbIAEICHbI
CJIETyIOIINE COCTABIISIOIINE:

OCO3HaHHE OO0YYaIOUIMMHCS POCCUHCKON Tpa)KAaHCKOW HJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HAJIMYHE MOTUBAIMH K 00y4EHUIO;

[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHM JTUYHOCTH Ha OCHOBE KIIFOYEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOACTBOBAThCS B CBOCH JESATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ yCTAaHOBKAMHM, TPHUCYIIMMH IEJIOCTHOH CHUCTEME XHMHYECKOTO
o0Opa3zoBaHus;

HAJIMYUE [PABOCO3HAHUS SKOJOTMYECKOW KYIbTYpPhl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE Pe3yJIbTAaThl OCBOCHUS NPeAMETa « XUMUSH JOCTUTAIOTCS B €IUHCTBE yUeOHOM
U BOCIHTATEIbHOU NEATEILHOCTH B COOTBETCTBUU C T'YMaHHUCTHUECKHUMH, COLIMOKYJIBTYPHBIMHU,
JYXOBHO-HPABCTBEHHBIMH LEHHOCTSIMU M HJi€alaMH POCCHHCKOTO TIpakJaHCKOro oOIIecTBa,
NPUHATHIMH B OOIIECTBE HOPMaMH WM TPaBHUJIAMH TIOBEJCHHS, CIIOCOOCTBYIOIIMMH IIPOLIECCAM
CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHHSI IMYHOCTH OOYJaIOIITIXCSI.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHMS NpeaMeTa «XHMHS» OTPakaroT c(HOpMUPOBAHHOCTD
OTIbITA MTO3HABATENBHOM U MPAKTHUECKON JeSITeIbHOCTH 00YUYaIOLIMXCs 110 pealn3alui IPUHATHIX
B 00OLIIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYaIOUMMHCSA CBOMX KOHCTUTYLMOHHBIX MpaB U 00sA3aHHOCTEH, yBaKeHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHMAJIBHBIX HOPMAax MW TMpPaBHJIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATENbHOCTU MPH CO3JaHUU Y4YEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHINTOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMATh M TIPUHUMATh MOTHBBI, HAMEPEHUSI, JIOTUKY M apTyMEHTHI APYTHUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH e TETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIAMIO OTEYECTBEHHOU
XUMUH;

YBOKEHHUS K TIPOIECCY TBOpUYECTBA B OOJACTH TEOPHUH M MPAKTUYECKOTO IMPHUMEHEHHS
XHUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pPEe3yJlbTaT UINTENbHBIX HAOIIOJCHUH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/a YUYEHBIX U IPAKTUKOB,;

WHTEpeca W II03HABATEIbHBIX MOTHBOB B TIIOJIyY€HHH W IIOCIEAYIOMIEM aHaln3e
WH(POPMAIIAHN O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM O0T€UECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OLICHMBATh CUTYAllMH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU, U [IPUHUMATD
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBaTh CBOE IOBENEHHE W TIOCTYNKH CBOMX TOBApHUIIEH C MO3ULIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYNKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHMUA ULEHHOCTeW 370pOBOr0 M 0Oe30macHoro obpa3a JKU3HM, HEO0OXOAMMOCTHU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U IICUXUYECKOMY 37J0POBBIO;

coOnrofeHusl MpaBwil 0€30MacHOr0 OOpalleHHs C BElIeCTBAaMU B OBITY, MOBCEIHEBHOMN
YKU3HU U B TPYAOBOM J1€ATENbHOCTH;

NOHMMAaHHUA UEHHOCTH NPaBWI HWHAMBUAYaJIbHOTO M KOJUIEKTMBHOTO 0€301acHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUA TMOCIEACTBUI M HENPUSATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJIECHUS aJKOToJIs,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B  Yy4eOHO-MCCIEIOBATENbCKOW  AESITENbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX ACSITENbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTU€ B PEIICHWU MPaKTUYECKUX 3aJad COLHMAJIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPaKTHMUYECKOMY H3YYEHHIO Mpodeccuil pa3nyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYLy, JIOJSM Tpyia U pe3yiIbTaTaM TPYJOBOM AESITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MHAMBHUAYyaJIbHON TPaeKTOpUM 00pa3oBaHus, Oy ayieit
npodeccuu U peanus3aii COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB,
CHOCOOHOCTEHM K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 9K0JI0rM4eCKOro BOCHUTAHMA:

HKOJIOTMUYECKU 11€JIECO00Pa3HOro OTHOIIEHUS K MPHUPOAE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMAaHMs TJI00AJBHOTO XapaKTepa SKOJOTMYECKHX MpoOjeM, BIMSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HAaHHS HEOOXOAMMOCTH MCIIOIb30BaHUS JOCTUKEHUM XUMMH Ui PELIEHHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENPUATHS NEHCTBHM, NPUHOCAIIMX BpEA OKpYXarolled IpPHUpPOIHON Cpene,
YMEHHSI MPOTHO3UPOBATh HEOJArONpPUITHBIE SKOJIOIMUYECKHUE IOCIEICTBUS TNPEANPUHUMAEMBIX
JIEUCTBUN U NPEJOTBPALLATh UX;

HaJIM4YUS PAa3BUTOrO SKOJOIMYECKOIO MBILIUIEHHS, JKOJIOTMYECKON KyJIbTYpBI, OIbITA
JEATEIIBHOCTH  DKOJIOTUYECKOM  HANpaBIE€HHOCTH, YMEHMsS PYKOBOJACTBOBAaTbCi MMM B
MO3HABATEIbHON, KOMMYHUKATUBHON M COIMAIbHOM MPaKTUKE, CHIOCOOHOCTH M YMEHHUS aKTHBHO
IIPOTUBOCTOATH UACOIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;

NOHMMAHUA CHEeUU(PUKHM XUMHM Kak HayKHd, OCO3HaHMs €€ ponu B (HOpMHpOBaHUU
palMOHATIBHOTO HAayYHOT'O MBIIUICHHUS, CO3/1aHUM IEIOCTHOTO MPEACTaBICHUsI 00 OKpYXKarolieM
MHUpE KaK O €IMHCTBE INPUPOABI U YEIOBEKAa, B IO3HAHUU INPUPOAHBIX 3aKOHOMEPHOCTEH H
pelieHny IpobiieM COXpaHEeHUsl TPUPOIHOTO PaBHOBECHS;

yOeXKIAEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JUISI COBPEMEHHOM NMBWIM3ALUU: B €€
TYMaHUCTUYECKON HANpPaBJICHHOCTH W BAXKHOW POJM B CO3/IaHWM HOBOM 0a3bl MaTepHabHON



KYJIbTYpBI, pEIIEHUH INI0OAIBHBIX MPOOJIIEM YCTOMYMBOIO pa3BUTHs YEIOBEUECTBA — CHIPHEBOM,
DHEPreTUYECKOM, TMHUIIEBOM M JKOJOTMYECKOW Oe30MacHOCTH, B Pa3BUTUU  MEAMULIMHBI,
00eCTeYeHn! YCIIOBHM YCHIEUIHOTO TPYAa U SKOJIOTUYECKH KOM(POPTHON KU3HH KaXKJOTO 4iieHa
00111eCTBA;

€CTCCTBCHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMAHHsA CYIIHOCTHM METOJOB  IIO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIIONB30BaTh MOTy4YaeMble 3HAHUS JUIS
aHanmM3a ¥ OOBSICHEHHS SIBICHUI OKPYXAIOIIEro MHpa M MPOUCXOASIIIMX B HEM H3MEHEHUH,
YMEHUs ieaaTh 000CHOBAHHBIE 3aKJIIOYEHHS HA OCHOBE HAayUHBIX (DAKTOB M UMEIOIIMXCS JaHHBIX C
LEJIBbIO TTOJIYYEHMSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIb30BAaTh XUMHUYECKUE 3HAHUS [T PELICHUS TPOOIIEM B
peabHBIX )KU3HECHHBIX CUTYaLHsX;

MHTEpEeca K NO3HAHUIO U HCCIIEI0BATENIbCKON ACSTEIbHOCTH;

TFOTOBHOCTH U CHOCOOHOCTHM K HENPEpPHIBHOMY OOpa30BaHMIO M €aMOOOpa30BaHHUIO, K
AKTMBHOMY IIOJyYEHHIO HOBBIX 3HAHMM 10 XUMHH B COOTBETCTBHM C JKM3HEHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3JInYHbIX cepax NpodhecCuOHATbHOMN e TeIbHOCTH.
METAINIPEIJMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbie pe3ysibTaThl OCBOCHHS ydeOHOro mpeamera «XWMHsS» Ha YpPOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HAYUMBIC [JIs1 q)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA 06y11a10m1/1xcs{ MCKIAUCHUIITIMHAPHBIC
(MeXnpenMeTHbIe) O0IICHAyYHBIC TIOHATHS, OTPAKAIOIINAE IIEIOCTHOCTh HAYYHOW KapTUHBI MHUpPa
U crienupuKy METOJIOB MO3HAHUS, MCIIOJIB3YEMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEUIECTBO,
SHEpTruid, SABJICHUC, NPOHCCC, CUCTCMA, Hay‘-IHBIﬁ (1)aKT, [IPpUHLOMUII, THUIIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TEOpHs, UCCIICA0BaHIEe, HAOI0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHHBEpCaIIbHbIC yueOHbIC JeHCTBUS (mmo3HaBaTebHbIE, KOMMYHHUKATHBHBIE,
peryJsTHBHBIE), oOeclneynBarmIue (OpMHPOBaHHWE (PYHKIMOHAJIBHONH TPaMOTHOCTH U
COLIMAJILHOW KOMITETEHIIMH 00YyYaronXcs;

CIOCOOHOCTh ~ OOYYaKOIIMXCS  HWCMOJIB30BaTh ~ OCBOCHHBIC  MEKIUCIUIUTMHAPHBIE,
MHUPOBO33PCHUYCCKHE 3HAHHMS W YHHUBEPCAJbHbIE YyUYeOHbBIC JCHUCTBUS B TIO3HABATEIILHOW WU
COLMAJIbHOM MPAKTHKE.

MeranpeamMeTHbie  pe3yJbTaThl OTPAXKAlOT OBJIAJCHHE YHUBEPCATbHBIMU YyUeOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PCTYIATUBHBIMHA I[eﬁCTBHfIMH.

OBJiaieHNe YHUBEPCAJIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMH:

1) 6a3oBbIe JIOTHYECKHUE eI CTBHS:

CaMOCTOSTENILHO  (POPMYJIMPOBAaTh W aKTyaJHM3UpPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpENeNATh NN JEATSILHOCTH, 3aaaBas MapaMeTpbl W KPUTEPHUH HUX JTOCTHIKCHHS,
COOTHOCHTD PE3YJIbTAThI JICATEILHOCTU C MIOCTABJICHHBIMHU LIEIISIMU;

HCIIOJIB30BaTh IIPpU OCBOCHHU 3HaHUU HpI/IéMBI JIOTUYCCKOI'0O MBIIUJICHUS — BBIACIATH
XapaKTCPHBIC IMPU3HAKH HOHATHH u YCTaHaBJIMBATb nux B3aMOCBA3b, HUCITIOJIB30BATh
COOTBETCTBYIOIIUE MMOHITHUS JJ1s1 OOBSICHEHHSI OT/ICIbHBIX (haKTOB U SIBJIICHHIA,

BBIOUPATh OCHOBAHUS M KPUTEPHUH TS KJIACCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHaBJIMBAThL NPUYHNHHO-CICACTBCHHBIC CBA3U MCKAY N3YHACMBIMU SABJICHUSAMMU,

CTPOUTDH JIOTUYCCKHUE PACCYKACHUA (I/IHJIYKTI/IBHI)IG, JACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHsI B PaCCMaTPUBAEMbBIX SIBIICHUSX, (POPMYJIHUPOBATH BBIBOJBI U
3aKIIIOYCHUS;



IPUMEHATh B NPOLIECCE MO3HAHMS, UCIOJIb3yEeMble B XMMHUU CHUMBOJIMUYECKUE (3HAKOBBIE)
MOJIeNH, TPe0OpPa30BBIBATh MOJICIBHBIE PEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) 3JIEMEHTA,
XuMHu4ecKkass (QopMmyna, ypaBHEHHE XHMMHUYECKOM pEaKUMW — TpU PEHICHHH y4eOHBIX
IIO3HABATEJIBHBIX U MIPAKTUYECKUX 3a]a4, IPUMEHATh Ha3BaHHbIE MOJEIbHbIC IIPEACTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a30BbIe HCCIeA0BaTENbCKHUE el CTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEaKLU;

dopMynMpoBaTh L€ W 33Ja4d  UCCIIEAOBaHMs, UCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO Cc(HOPMYJIMPOBAaHHBIE BOIIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CYKIICHHIA,

BJIAQ/IETh HABBIKAMHU CAMOCTOSITEJILHOTO IUIAHMPOBAHMSI U IPOBEJIEHUS YUYEHHUYECKUX
9KCIEPUMEHTOB, COBEPLICHCTBOBaTh YMEHHs HAOIIOAATh 3a XOAOM IPOLEcca, CaMOCTOATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (HOopMyaupoBaTh OOOOIIEHUS U BBIBOABI OTHOCHUTEJIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O IMPOJIECTAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIE[OBATEIbCKOM M MPOEKTHOM JesTelbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY IIOMCKY METOJOB pPELICHHS
IIPAKTUYECKUX 3aj[a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0OB IT03HAHUS.

3) padora ¢ nunopmaumeii:

OPUEHTUPOBATbCSI B  PA3JIMYHBIX HMCTOYHUKAX HHPopManuu (Hay4yHO-IOMYJIIpHAs
JaUTepaTypa XMMUYECKOIO COJEpXKaHus, CIpaBOuYHble mocolus, pecypcsl HHTepHeTa),
aHATM3UPOBATh MH()OPMAIIHIO PA3IMYHBIX BUJIOB U ()OPM MPEACTABICHUS, KPUTUICCKH OI[CHUBAThH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

(dopMynIMpoBaTh 3ampochl U MNPUMEHATh pa3jIM4YHbIE METOJIbl NpPH IOMCKE U O0TOOpe
uHpopMalnu, He0OOXOIUMOM IS BBIMOJIHEHHS YUeOHbIX 3aJ1au ONpPeaeIEHHOIO THIIA;

pUOOpPETaTh OMBIT HUCMOIb30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpaTh ONTUMAalbHYIO (OpMYy MpeacTaBiIeHUs HH(OpMAIUH (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHUE);

UCIIONIb30BaTh HAay4yHBIH S3bIK B KadecTBE CpeacTBa Hpu paboTe ¢ XMMHUYECKOH
uH(popMalel: IPUMEHATh MEXIpeAMETHbIE ((pU3nUecKre 1 MaTeMaTUYeCKNUEe) 3HaKU U CUMBOJIBI,
(dopmyIibl, a00OpeBHaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MIPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3a/1aBaTh BOMPOCHI IO CYHIECTBY OOCYXKIaeMOW TEMbI B XOJ€ JIuajora W/Wil JUCKYCCHUH,
BBICKA3bIBaTh WJ€H, (OPMYJIHPOBATH CBOM IPEAJIOKEHUS OTHOCHTEIBHO  BBIMOJIHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYIIaTh C TMpPE3CHTalMell pe3ysbTaTOB IMO3HABATEIbHON JIE€ATENbHOCTH, MOTYyYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPH  BBINOJIHEHHUH XHMHUYECKOTO
HKCIEPUMEHTA, TNPAKTUUECKOW padoThl IO MCCIEIOBAaHMIO CBOMCTB M3Y4YaeMbIX BEILECTB,
peanu3alu y4eOHOro MNpoeKkTa U (HOPMYIUPOBATh BHIBOJABI MO pe3yJbTaTaM MpPOBEAEHHBIX
MCCJIEIOBAHMH MYTEM COTJIACOBAHUS TIO3UITUH B X0/1e 00CYX)ACHUS 1 0OMEHa MHCHHSIMHU.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryaITHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IJIAHUPOBAaTh M OCYLIECTBIIATH CBOIK IIO3HABATEJBHYIO JIEATEIbHOCTD,
ompenenss e€ LeNd U 337a4yd, KOHTPOJIMPOBATH M MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBATh
npeyiaraéMblii aIrOpUTM JIEHCTBUM TPU BBIOJHEHUM Y4YEOHBIX M HCCIIEOBATEIbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(pHEeKTUBHBIA CIOCOO MX pEIIeHUs ¢ Yy4ETOM MOJIy4YeHHUS HOBBIX 3HAHUH O
BEIIIECTBAX U XUMHUYECKUX PEAKIIMSIX;



OCYHICCTBIATE CAMOKOHTPOJIb CBOCH IeATSIHPHOCTH Ha OCHOBE CaMOaHaI13a M CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTPaXaroT:

c(OPMUPOBAHHOCTH MPEJACTABICHUN O XMMHUYECKON COCTABJISIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpa, POJIM XMMHM B TMO3HAHUU SBIIEHUN HPUPOIBI, B (POPMUPOBAHUM MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (PYHKIHMOHAJIbHOW TPAMOTHOCTH, HEOOXOAMUMOW JJisi PpelIeHUS
NPaKTUYECKUX 3a7ad W HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO H
MIPUPOJHOM CpeJIE;

BJIQJICHUE CHUCTEMOM XHWMHMUYECKMX 3HAaHMM, KOTOpas BKJIOYAET: OCHOBOIIOJATAOIINE
MOHTUS (XUMUYECKHUI AIIEMEHT, aTOM, JJIEKTPOHHas 000JI04YKa aTOMa, MOJIEKYJia, BaJIC€HTHOCTD,
AIIEKTPOOTPHUIIATEIIFHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas W
COKpaléHHasl), MOJb, MOJIIpHasT Macca, MOJIIpHBIM  00BEM,  YIJIEpOAHBIA  CKEJeT,
byHKIIMOHAIbHAS TPYyNNa, paguKand, H30MEpHUs, U30MEpPbI, TOMOJIOTUYECKUN psij, TOMOJOTH,
YIJIEBOJOPObI, KUCIOPOA M a30TCOJEpKAIUE COECIUHEHHS, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS); TEOPUU U 3aKOHBI (TEOPUsI CTPOECHUSI OPraHUYECKUX
BemectB A. M. byrtnepoBa, 3aKkoH COXpaHEHHSI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHMS, JIEXKalllhe B OCHOBE ITOHUMAaHUS
MPUYUHHOCTA U CUCTEMHOCTH XHMHUYECKUX SIBJICHHM, (PAKTOIOTHYECKUE CBEACHUS O CBOWCTBAX,
COCTaBe, MOJIYYEHUH U 0€3011aCHOM MCIOJIb30BAHUU BaKHEUIIUX OPraHMYECKUX BEILIECTB B OBITY
Y IIPAKTUYECKOH JEATENBHOCTH YEI0BEKA;

c(OpPMHUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHble MPHU3HAKU TOHSTUN, YCTAaHABIMBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUA MIPU OMKMCAHUU COCTAaBa, CTPOCHUS U
MPEBPAILICHUN OPTaHUYECKUX COCTUHECHUM;

c(OpMHUPOBAHHOCTh YMEHHMI HCIOJIb30BAaTh XHMHUYECKYIO0 CHMBOJIMKY JJII COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON) (hOPMYIT OPraHUYECKUX BEIIECTB U
YpaBHEHUN XUMHUYECKUX PEAKIUN, U3TOTABINBATH MOJEIN MOJIEKYJ OPTaHUYECKUX BEIIECTB IS
WJUTFOCTPALIMHM UX XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHUM YCTAHABIMBATH MPUHAJIC)KHOCTh M3YyUYEHHBIX OPraHUYECKHUX
BEIIECTB IO MX COCTaBy M CTPOCHHMIO K OINpPENeNEHHOMY KIJAcCy/Tpynine COeAMHEHHUH
(YyraeBoJopopsl,  KHCIOpPOA M a30TCOAEpXallde  COEAMHEHUS, BBICOKOMOJIEKYJISPHbIE
COEMHEHMS), JaBaThb MM Ha3zBaHMs o cucrtemarndyeckoi HomeHkiatype (IUPAC), a rtaxxke
MPUBOAUTH TPUBHUAJIBHBIE HA3BaHUS OTACIIBHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOIUJIEH,
aleTUIIeH, STWICHIJIMKONb, TIMLEpHH, ¢eHoN, (opMambIeruy], aleTanbIerua, MypaBbUHAS
KHCTIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAasi KUCIIOTa, CTEapUHOBAsl KHCIOTa, TIIIOK03a, (PpyKTo3a,
Kpaxmal, 11eJUTI0JI03a, TJIUIUH);

c(hOpMUPOBAHHOCTh YMEHHUS OIPEACNIATh BHUJIBI XUMHUYECKONW CBS3M B OPTaHHYECKHUX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHsSI TMPHUMEHSTHh TOJOKEHUS TEOPUU CTPOCHUS OPTaHUYECKUX
BemectB A. M. BytnepoBa st 0OBSICHEHHs] 3aBHCHMOCTH CBOWMCTB BEIIECTB OT WX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHsI MacChl BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHI XapaKTepuU30BaTh COCTaB, CTpOEHHE, (U3HUECKHE U
XUMUYECKHE CBOMCTBA TUIMHMYHBIX MPEACTABUTENCH PAa3JIMUHbBIX KJIACCOB OPraHUYECKHX BEIIECTB
(MeTaH, O2TaH, OSTWIEH, NPOMWICH, alneTwuieH, OyramueH-1,3, mermnOyramuen-1,3, OeH3od,
METaHOJ, ATAHOJ, 3TUJICHTJIUKOJb, TIMLIEPUH, (EHOJ, aleTalbIeru]l, MypaBbUHas U YKCyCHas



KHUCJIOTBI, TJIIOKO3a, Kpaxmal, LeJIiojio3a, aMHUHOYKCYyCHas KHCJIOTa), WUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXAY HUMH YPaBHEHMSIMM COOTBETCTBYIOUIMX XMMMUYECKUX pEakUuil C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HhOpMyIT;

c(OpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOUYHUKHU YTJIEBOAOPOTHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, Yrojb), CHOCOOBI UX MEPEpadOTKH M IPAKTUYECKOE INPUMEHCHHE
IPOIYKTOB MEPEepadOTKH;

c(OPMHPOBAHHOCTh yYMEHUH TPOBOJUTH BBIYMCIECHUS IO XWMHYECKUM ypaBHEHUAM
(Macchl, 00bE€Ma, KOTMUECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTa PEAKIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN);

c(OpPMUPOBAHHOCTh YMECHHI BJIAJIETh CUCTEMOW 3HAHHW 00 OCHOBHBIX METOJAaX HAyYHOTO
[IO3HAHMS, HCIOJIB3YEMbIX B XMMHMHM IIPU H3YYEHHM BELIECTB M XUMHUYECKHX SBICHHUH
(HabnrofieHue, W3MEpEHUe, OKCIEPUMEHT, MOJCIMPOBAHUE), HCIOJIb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS U1 NPUHATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLHUsIX, CBA3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH IMpaBUJIa IMOJIH30BAHUS XUMHUYECKON IMOCYA0N U
71ab0opaTOpHBIM 00OPYIOBAaHUEM, a TaKXKe MpaBuia OOpaIleHHs ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMHU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUHN IUIAHUPOBATH U BBINOJHATH XUMHUYECKHH OSKCIIEPUMEHT
(mpeBpallleHusl OpraHUYeCKUX BEIIECTB IPU HArpeBaHUM, MOJYYEHHE 3TUJIEHA U HU3YUYEHHE €ro
CBOICTB, KAU€CTBEHHBIE PEaKIIMU OPraHUYECKUX BEUIECTB, IEHATYpaIus OeIKOB IIPU HarpeBaHuH,
[[BETHBIEC PEAKIIUU OEITKOB) B COOTBETCTBHH C IIPaBUIIAMU TEXHUKHU O€30M1aCHOCTHU MIPH OOpallieHUH
C BELIECTBAaMU U JIAOOPATOPHBIM O00OPYIOBAHHMEM, IPEACTABIATH PE3YJNbTAaThl XMUMHUYECKOTO
JKCIEpUMEHTa B (popMe 3amucu YpPaBHEHUH COOTBETCTBYIOIIMX peakiuid M (HopMyIupoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIM3UPOBAaTh XUMHUYECKYI0 WH(OpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpelICTBAa MaccoBOM HHpopMmauu, IHTEepHET U ApyTHUX);

c(OpMUPOBAHHOCTh YMEHUU CcOOJIOAaTh TMpaBUiIa SKOJIOTHYECKH 1IeJIeco00pa3HOro
NOBEJCHUS B OBITY M TPYNOBOW JEATENBHOCTH B ILEISAX COXPAaHEHUS CBOETO 3/0POBbI U
OKpYXarolle NPHUPOIHOM Cpelbl, OCO3HABATh ONACHOCTb BO3JCHCTBUS HA >KUBBIE OPraHU3MBbI
OnpeAeNEéHHBIX OpraHMYeCKUX BeIlecTB, MOHUMas cmbican mnokazatens [IJIK, mnosicusats Ha
pUMepax CrnocoObl YMEHbBIIEHUS U MPEJOTBPAIICHUS X BPEIHOTO BO3JIEHCTBUS HA OpPraHu3M
4eJI0BEKa;

JUIs OOYyYarolUXCsl C OrPaHMYEHHBIMM BO3MOXKHOCTSMHU 3/I0pOBbSI: YMEHHE IMPHUMEHSAThH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUI;

JUISL CJIETIBIX U CJIA0OBUAAIIUX OOYYAIOIIMXCS: YMEHUE HCII0NIb30BaTh Pelibe(HO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins muist 3anucu Xumuueckux Gopmy.

11 KJIACC

[TpenmMeTHBIC pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4ecKasi XUMUsD) OTPaXKaroT:

c(OpPMHUPOBAHHOCTH MPEICTABICHHI: 0 XUMHUECKON COCTABISAIONIEH €CTeCTBEHHO-HAYYHON
KapTI/IHH ana, pOJ'H/I XUMHUNU B ITO3HAHUU SIBJICHPII;'I HpI/IpO)II)I, B (bOpMHpOBaHI/II/I MBIIIJICHUA T
KyJbTYypbl JIMYHOCTH, €€ (DYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOMMMOW JUIsl pelIeHUs
MPAKTUYECKUX 3a/lad U DSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO H
MIPUPOJHOM Cpelie;

BJIAJICHUE CHCTEMOM XHMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJArarolnue
MOHATHS (XUMHYECKUI 3JIEMEHT, aTOM, M30TOII, S-, P-, d- JIeKTpOHHBIE OpOMTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI 00BEM, BaJECHTHOCTh, OSJEKTPOOTPUIIATEILHOCTh, CTETICHBb



OKHMCIICHMsI, XMMHUYeCKas CBsA3b (KOB&JIEHTHAs, MOHHAs, MeTaJUIMYecKas, BOJOpPOJIHAas),
KpUCTAJZIMYECKAsT  PEIIETKa, TUIMBl  XUMHYECKMX  pEakUui, pacTBOp,  OBJIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOIMTHYECKAs AMCCOLUALMS, OKUCINUTEIb, BOCCTAHOBUTENb, CKOPOCTbH
XMMHUYECKON peaklMy, XMMUYECKOe PABHOBECHE); TEOPUH M 3aKOHBI (TEOpUs JIEKTPOIUTUYECKON
aucconuanuy, nepuonndeckuil 3akon . M. MenneneeBa, 3aKOH COXPaHEHHUS MacChbl BELIECTB,
3aKOH COXPaHEHUS U IPEBPALLEHUS SHEPrUM IPU XHUMHUYECKUX PEaKLUsAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHH, MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE IOHUMAHMUS
IPUYMHHOCTU U CUCTEMHOCTH XMMUYECKHX SIBJICHUH, (PaKTOJOTMUECKUE CBEJIEHHS O CBOMCTBaX,
COCTaBe, MOJIY4YEHUU MU O€30IaCHOM HCIOJIb30BAaHUM BaXKHEUIIMX HEOPTaHMYECKUX BEILECTB B
OBITY U IPAKTUYECKOMN AEATEIbHOCTU YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHBIC MPHU3HAKU MOHITUHN, YCTaHABIUBAThH
UX B3aWMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOINUE IOHSTHS IIPU ONMCAHMM HEOPraHMYECKUX
BEUICCTB U UX NPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJIb30BAaTh XHMHUYECKYIO0 CHMBOJIMKY JJII COCTaBJICHHS
GopMyJl BEIIECTB U YpPaBHEHUN XUMHUYECKHX pEaKLMH, CHUCTEMAaTUYECKYI0 HOMEHKJIATYpy
(IUPAC) u TpuBMajibHble Ha3BaHUS OTAEIbHBIX HEOPraHUYECKUX BellecTB (yrapHelii ras,
YIJIEKUCBIA a3, aMMMaK, raméHas HM3BECTb, HEraumi€Has W3BECTb, NHUTHEBAs COJA, NMUPUT U
Jpyrue);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS XMMHUYECKHUX
3JIEMEHTOB B COEIMHEHMSX Pa3IMYHOIO COCTaBa, BUJ XMMUYECKOH CBA3M (KOBaJEHTHAs, MOHHAs,
METaJUIN4YecKas, BOJOPOJHAs) B COEAMHEHMSX, THI KPUCTAJUIMYECKOM PEMIETKH KOHKPETHOIO
BellecTBa (aToMHasi, MOJIEKYJSIpHAas, HMOHHAs, MeTaJUIMYecKas), XapakTep cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHU;

c(OPMHPOBAHHOCTh YMEHUH yCTAaHAaBJIMBATh NPUHA/JICKHOCTh HEOPTaHUUECKUX BEIIECTB
[0 UX COCTaBy K OINpeNeN€HHOMY KJIacCy/TpyIIe COeANHEHUH (IPOCThie BEIEeCTBa — METaJIbl U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa ¥ JIEMOHCTPUPOBAaTH  €r0  CHCTEMATU3HUPYIOLIYIO, OOBSCHUTENBHYIO U
IPOTHOCTUYECKYIO (DYHKIINY;

c(OpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHNE aTOMOB XUMHUYECKUX
anemeHToB 1—4 nepuoaos Ilepuonuueckoit cucremsl xumuueckux anemenToB Jl. 1. Menneneena,
UCIIOJIB3YsI TMOHATUS «S-, P-, U-2JIEKTPOHHBIE OPOUTAINY, «IHEPreTHICCKHE YPOBHWY, OOBSICHATDH
3aKOHOMEPHOCTH U3MEHEHHUs CBOMCTB XMMHUUYECKUX IEMEHTOB U X COCAVMHEHHUH IO IIEpUOaM U
rpynmam [leproandeckoil cuctemMsl XUMU4eCKUX 3i1eMeHToB []. 1. Menneneesa;

c(OpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHCHIBATh) OOIINE XMMHUYECKHUE CBOICTBA
HEOPraHMUYECKUX BEIIECTB Pa3INYHBIX KJIACCOB, MOATBEPXKIATh CYLIECTBOBAHWE I'€HETUYECKOU
CBA3M MEXJy HEOPraHMYECKMMH BELIECTBAMHM C IIOMOLIBI0 YPABHEHHM COOTBETCTBYIOIUX
XUMUYECKHUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATh XWMUYECKHE PEAKLUUU MO Pa3INdHbIM
OpU3HAaKaM (YUCIy UM COCTaBy pEarupymooluX BeIIeCTB, TEIUIOBOMY J(QEKTy peakuu,
U3MEHEHUIO CTeTIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAaKIMH, YYaCTUIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIISITh YPABHEHUS PEaKUil Pa3IMYHBIX THIIOB, ITOJHbIE U
COKpallIEHHbIE ypaBHEHHUS pEaKlUil HOHHOTO OOMEHa, YUYHMTHIBas YCIOBUS, MPU KOTOPBIX ATH
peaKuy UAyT 10 KOHLIA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMH, MOJITBEPKAAIONINE KauyeCTBEHHBIN
COCTaB pa3MYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HAaBaThb OMNBITHBIM IMYyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;



c(OpMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOr0 OaaHca ATUX PEaKIMii;

c(OPMHUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW pEaKUuu OT
pa3iauuHbIX (PAKTOPOB; XapaKTep CMELIEHUS XHUMUYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHHH XapaKTEPU30BATh XUMHUECKUE MPOIIECCHI, JIS)KAIIHE B OCHOBE
IOPOMBIIIJICHHOTO TIOJY4E€HUS CEpHOM KHCIOTHI, aMMHakKa, a Takke Cc(HOpMUPOBAHHOCTD
MpeJCTaBlIeHU 00 OOIIMX HAyYHBIX MPHUHIMIIAX M 3KOJOTHYECKHX MpoOiieMaX XUMHYECKOIrO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh yYMEHUH TPOBOAMTH BBIYUCICHHS C HCIOJIb30BAaHUEM IOHSITHUS
«MaccoBasi JOJS BEIIECTBA B PAcTBOpPe», OOBEMHBIX OTHOIIEHHH Ta30B MPU XUMHUYECKHUX
peaxusix, Macchl BellecTBa WM 00bEMa ra3oB MO0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAacCe WIIH
00BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB, TEIUIOBOTO 3(PQeKTa peakiry Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEUIECTB, IPEBPALLECHHS U COXPAHEHUS YJHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH IMpaBUJIa IMOJIH30BAHUS XUMHUYECKON IMOCYA0N U
71abopaToOpHBIM 00OPYIOBAaHUEM, a TaKXkKe MpaBuiIa OOpaIIeHHs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMHU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUHN IUIAHUPOBATH U BBINOJHATH XUMHUYECKHH OSKCIIEPUMEHT
(paznoxeHue nepoKcuaa BoJopo/ia B IPUCYTCTBUU KaTaJlu3aTopa, ONpeesIeHue Cpeibl paCTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCAIIBHOTO UHJIMKATOPA, BIUSHUE PA3TUYHBIX (aKTOPOB Ha CKOPOCTh
XUMHUYECKONH peaklUy, peakluud HOHHOrO oOMeHa, KaueCTBEHHBIE peakIHu Ha cyiabdar-,
KapOOHAT- W XJOPHUI-aHWOHBI, HA KaTHOH aMMOHHS, pPEIICHHE SKCIEPUMEHTAIBHBIX 33134 110
temaMm «Metamie» u «Hemeramibpy) B COOTBETCTBUU C MpPaBUIaMH TEXHUKU O€30MaCHOCTH NPHU
oOpallleHnu ¢ BellecTBaMH M JabOpaTopHBIM O00OPYIOBaHHEM, NPEICTABIATH PE3YIbTaThl
XMMHUYECKOTO JKCIEpUMEHTa B (OpMe 3alMucu ypaBHEHMH COOTBETCTBYIOIIMX pEaKUud U
(dbopMyIIMpOBaTh BHIBO/IBI HA OCHOBE ITUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIU3UPOBATh XHMHUYECKYIO0 HH(OpMAIHIO,
NOJy4YaeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeICTBAa MAaCCOBOM KOMMYHMKAIUU, IHTEpHET U ApyTHuX);

c(OPMHPOBAHHOCTh YMEHHUH cOOdIOfaTh MpaBHJia 3KOJIOTMYECKH —LEeJIeco00pa3Horo
MOBE/IEHNUA B OBITY M TPYAOBOM JEATEIBHOCTH B LEJISAX COXPAHEHUS CBOETO 3JI0POBbS U
OKpPY’KaOIIEeW MPUPOJHOM Cpebl, OCO3HABATh OMACHOCTHh BO3JECHCTBUS Ha JKUBBIC OpPraHU3MBbI
OTpeNieN€HHBIX BelecTB, MoHMMas cMblca nokasatens 1K, moscHATs Ha mpuMepax crnocoObl
YMEHBIIEHU U IPEAOTBPALICHUSA UX BPEIHOIO BO3ACHCTBUSA HA OPraHU3M YEI0BEKA;

JUIsi 00y4YarolUXCsl ¢ OrpPaHUYEHHBIMH BO3MOXXHOCTSIMU 3/10pPOBbSI: YMEHHE HPHUMEHSATH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

JUISL CIIENBIX U CIa00BUAALIMX OOYYaIOUINXCS: YMEHHE HCIOJIb30BaTh pebe(hHO-TOUCUHYIO
cucreMy o0o3HaueHuit JI. bpaiins 1uist 3anucu Xumuueckux Gopmy.



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKO XUMHHU

[IpenMeT OopraHn4ecKOM XMMHM: €€ BO3HUKHOBEHHWE, Pa3BUTHE U 3HAYCHUE B IOIYYCHUU
HOBBIX BELIECTB M MaTepuasaoB. Teopus CTpoeHUs] opraHnueckux coeauHeHuit A. M. bytieposa,
e€ ocHOBHbIe mTONOXeHUsA. CTpyKTypHble (OpPMYJIBI OpPraHMYECKUX BemecTB. [ omororus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o Kiaccu(pUKaMK OpraHUYeCKHX BemecTB. HoMeHKIaTypa OpraHHuecKux
coeIMHEHUH (cucTeMaTudecKas) U TpMBUAJIbHbIE Ha3BaHUs BaXHEUIINX MPECTaBUTENEH KIIaCCOB
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOJIbl MU3YYEHHUs BEILIECTB M UX NPEBPAILCHUN: O3HAKOMIICHHE C
o0Opa3liaMu OpraHMYEeCKHX BELIECTB M MaTepuajaMHM Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpPraHMYECKHUX BEIIEeCTB, HaONIOJEHUE U ONUCAaHHE JIEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJI1aBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesonopoabl

AJKaHbBI: COCTaB M CTPOEHHUE, TOMOJIOTWUYECKUU psn. MeraH M 3TaH — mpocreiiue
NPEJCTaBUTENN AIKAHOB: (PU3UUECKHE M XUMHUECKUE CBOMCTBA (PEaKLIMU 3aMEICHHS U TOPECHU),
HaXO0XJIEHUE B IPUPOJIE, IOIyYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN Psii. DTWIEH U IPONWIEH — MPOCTEHIINe
NpPEJCTaBUTENIN AJKEHOB: (U3MYECKHe W XUMHYECKHE CBOWCTBA (peaklUMu THAPHUPOBAHUS,
raJloreHUpPOBAHUS, TUAPATALIUHU, OKUCIICHHS U IOJIMMEPU3alluN ), OJyYeHHEe U IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u MerunOyraaueH-1,3: cTpoeHue, BakHEHIINE XUMHUYECKHUE
cBoiicTBa (peakus noaumepusanun). [loayyeHne CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTHM CTPOEHUS, TOMOJIOTUYECKHH psii. AUETHIeH —
NPOCTEHIINN NMpEeACTaBUTEh ATKUHOB: COCTaB, CTPOEHUE, (PU3MUECKHEe U XUMUYECKHE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), TOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benzon: cocras, cTpoeHue, ¢GU3NUYECKHE M XHMUYECKHE CBOMCTBA (peakiuu
raJJoreHUPOBAHUS W HUTPOBAHM), MOJIy4YeHUE M TNpUMEHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuueckue ceoucmea (peakyuu 2ai02eHUpO8aHUsl U HUMPOBAHUS), NOJYUeHUe U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHdeckass CBA3b MEXAY  YIVIEBOAOPOJaMH,
MPUHAJIEKAITIME K Pa3IMYHBIM KJIaccaM.

[TpuponHble UCTOYHUKHU YTIEBOAOPoAOB. [IpupoaHblii ra3 U momyTHbIE HE(QTSAHBIE Tasbl.
Hedts u e€ npoucxoxnenue. CriocoObl nepepaboTku HEPTH: MeperoHka, KpeKUHT (TepMUYECKHil,
KaTaJduThuueckuit), mnuponus. I[IpogykTsl mepepaboTku  HePTH, UX TNPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib ¥ MPOYKThI €ro nepepadboTKy.

OKCHEpUMEHTAJILHBIE METOJbl MU3YYEHHUsl BEIIECTB M UX NPEBPAILECHUN: O3HAKOMIIEHHE C
oOpa3iaMu IjacTMacc, KaydyyKoB U pe3uHbl, koekuun «Hedte» n «Yromsy, MoaennpoBaHue
MOJIEKYJl YIJIEBOJIOPOJIOB U TaJOT€HONPOM3BOJIHBIX, MPOBEACHUE NPAKTUYECKOH paboThI:

MOJTYyYE€HHUE ITUJIEHA U U3YUYEHHE €TI0 CBOMCTB.
Pacuérnrie 3amaun.



Bbluuciienuss 1o ypaBHEHHMIO XMMHMYECKOWM peakiuu (Maccel, 00bEMa, KOIMYECTBa
MCXOJHOI0 BEILECTBA UM IPOJAYKTA PEAKLINUHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO
U3 UCXOJHBIX BEILECTB WIN IIPOJYKTOB PEAKIIUN).

Kucaopoacoaep:xamue oprannyeckue coeMHEeHNs

[IpenenpHble OJHOATOMHBIE CHHMPTHL. METaHON W ATAHON: CTpOEHHUe, (uznyeckue u
XMMHUYECKHE CBOMCTBAa (peaklLMU C AKTUBHBIMU METaJUIaMH, TaJOr€HOBOJOPOAAMHU, T'OPEHUE),
IpUMeHEeHHe. BonopoaHsie CBA3M MEXAy MOJIEKYyJaMH CIIUPTOB. /IeficTBHE MeTaHOJIa U ATaHOIA
Ha OpPraHU3M YEJIOBEKA.

MHoroatomMHble CHUPTHL. OTWICHIVIMKOJIb W IJIMLEPUH: CTpOeHue, (Qusnueckue u
XMMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIEIOYHBIMM METalIaMU, KAUECTBEHHAsl PeakLus Ha
MHOT0OaTOMHbIE CcnupThl). JlelicTBMe Ha opraHu3Mm uenoBeka. [IpuMeHeHuwe TriaunEepuHa U
STUJICHTJIUKOJIS.

@DeHoII: CTpOSHHNE MOJIEKYJIbI, PU3NUECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (heHOMa.
[Tpumenenue penona.

Anbnerupl M Kemowuwl. DopManbIeruj, aueTadbAErHJ: CTpoeHue, (U3NYECKUe MU
XMMHUYECKHE CBOMCTBa (peakUuy OKUCIEHUS U BOCCTAHOBJICHUS, KAueCTBEHHbIE PEAKIIUH),
II0JIy4YE€HUE U IPUMEHEHHUE.

OnHOOCHOBHBIE Tpe/iebHbIE KapOOHOBbIE KUCIOTH. MypaBbuHasi U YKCyCHasl KHCIOTBHI:
CTpoeHue, (hu3nyecKkre 1 XUMHUECKUE CBOMCTBA (CBOMCTBA, 00MIIHMe IS Kilacca KUCIIOT, PeaKIHs
sTepudUKanmu), MojdydyeHHne U mnpuMeHeHue. CrTeapuHOBas W OJICMHOBAas KHCJIOTHI Kak
IIPEJICTABUTENIN BBICIIUX KapOOHOBBIX KHCIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACUCTBHE.

CrnoxHble 3QUpbl KaK MPOM3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIM3 CIIOKHBIX 3(PHUPOB.
Kupsl. I'maponns xxupos. IIpumenenne xupos. bruonorudeckas poiib KHUpPOB.

VYrneBoJbl: cocTaB, Kilaccu(uKalus yriaeBoJoB (MOHO-, TU- U mojucaxapusl). ['moko3a —
OPOCTEHIIMKA MOHOCAaXapHua: OCOOEHHOCTH CTPOEHHS MOJIEKYJbl, (U3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoieiicTBue ¢ rugpokcuiom menu(ll), okucienne aMMuadHbIM PaCTBOPOM OKCHAA
cepebpa(l), BoccranoBieHue, OpOKEHHE TIIOKO3bI), HAXOXKJIEHHWE B TMPHUPOJIEC, NPUMEHEHHE,
6uonoruueckas posib. @otocunres. PpykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemironosa kak npupojHble nonumMepsl. CTpoeHne Kpaxmaia M 11eJUTHOJIO3bI.
dusnueckue U XMMUYECKHe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs Peaklns C HOI0M).

OKCHEpUMEHTAJIBHBIE METOABl H3Y4YEHMsI BEIIECTB U UX IPEBpAIECHUN: IPOBENECHUE,
HaOJIoIeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KauyeCTBEHHBIE
peaKkIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHME H3TaHoja okcuaoMm Meau(ll)), MHoroaToMHBIX
cnupToB (B3auMopelictBue rimuepuHa c¢ ruapokcuaom wmeau(ll)), ampaernnoB (okucieHue
aMMHUadHbIM pacTBopoM okcua cepedpa(l) u ruapokcuaom menu(ll), B3aumoneiicTeue Kkpaxmana
C MOJIOM), IPOBEACHHUE MTPAKTUUYECKON PabOThHI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnrie 3amaun.

Bobluncnenuss mo ypaBHEHHIO XHUMHMYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA UJIHM MPOJYKTa PEaKkIHH 10 N3BECTHBIM Macce, 00bEMY, KOIMYECTBY OAHOTO
U3 UCXOJHBIX BEIECTB WIH IPOJYKTOB PEAKIIUN).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTH Kak aM(OTepHble OpraHryeckue coeuHeHus. PU3ndyeckue U XuMHYeCKUe
CBOICTBa aMHUHOKHUCIOT (Ha mOpuUMepe IUIMLKHA). buosornyeckoe 3HaYE€HUE AMUHOKHUCIOT.
ITenTuaer.



benkn xak HpUPOAHBIE BBICOKOMOJEKYJISIpHBIE coequHeHMs. IlepBuuHas, BTOpUYHAs U
TpEeTU4Hasi CTPyKTypa OenkoB. XHMMHUYECKHE CBOICTBa O€JIKOB: THAPONU3, JACHATYypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

DKcrepuMEeHTaIbHbIE METOABI M3yUeHHs BEIIECTB M HMX IpeBpallleHuil: HaOIrofeHue u
OIKCaHKE JEMOHCTPAIIMOHHBIX OIBITOB: IHATYpalus OCIKOB IIPU HArPEBAHUH, LIBETHBIC PEaKIUH
0EIIKOB.

BbicokoMoIeKy I pHBIC COCIUHEHUA

OCHOBHBIE TIOHATUS XHUMHHU BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN: MOHOMEp, IOJIHMMED,
CTPYKTYPHOE 3BE€HO, CTENIEHb MOJIMMEPU3ALIAN, CPENHASA MOJIEKYIIsIpHas Macca. OCHOBHBIE METOIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH — IIOJIMMEpU3aLUs U IOJIUKOHICHCALIUS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YyYEHHUsl BEIIECTB M UX NPEBpAILECHUN: O3HAKOMIIEHHE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexnpeameTHbIE CBSI3H.

Peanuszanus MeXNpeIMETHBIX CBS3€d IPU M3yYE€HUM OpraHudeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Y€pe3 MCIIOJIb30BaHUE KakK OOIIMX €CTeCTBEHHO-HAyUHBIX IOHATHH, Tak M
MOHSITHH, ABJISAIOMXCSA CUCTEMHBIMU JJIS1 OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IOHATHA: SBJICHME, HAaydHbIH (akT, rumoresa, 3aKoOH,
TEOpHsl, aHaluM3, CHHTE3, KiacCu(UKanus, TMEePHOANYHOCTh, HAONIOJIEHHE, W3MEpEHNE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE.

®du3uka: Marepusi, JHEPrus, Macca, aToM, dJIEKTPOH, MOJIEKyJa, SJHEPreTUYECKUN yPOBEHbD,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHUE BEIeCTBa, (PM3NYECKHIE BETMUMHBI U €AMHUIIBI UX
U3MEpEHMUS.

Bbuonorus: kierka, opraHusMm, Ouocdepa, oOMEH BeLIeCTB B OpraHusMe, (HOTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€KH, yTriIeBOIbl, )KUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHOIorus: MUIIEBLIE NMPOAYKTHI, OCHOBBI PAlMOHAIILHOIO IMUTAHUsS, MOIOILIKUE CPEICTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHUE IPenaparThbl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMUYeCcKui dMeMeHT. AToM. Slapo artoma, U30TOMBL. JDJEKTPOHHAS 000JOYKa.
DHepreTUyecKre YPOBHHU, MOIYPOBHU. ATOMHBIE OopOuTamu, s-, P-, d- amementsl. OcobeHHOCTH
pacmpeneneHus JIEKTPOHOB MO OPOWTAISIM B aTOMax dSJEMEHTOB IMEPBBIX YETBIPEX TMEPHOJIOB.
DneKTpoHHass KOH(PHUTYpaIis aTOMOB.

Ilepuonuueckuii 3akoH u llepuonnueckas cucremMa xuMuueckux osnemeHtoB J[. U
MenneneeBa. CBsi3b NEpPUOJUYECKOrO 3akoHa U Ilepuoanueckoil CHCTEMBI XUMHUYECKHUX
sanemeHToB J[. M. MeHnneneeBa ¢ COBpEeMEHHOM TEOpUEH CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUsI CBOMCTB XMMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyIIaM U nepuogaM. 3HaYeHHE MEPUOIMYECKOTO 3aKOHA B PA3BUTUN HAYKH.

Ctpoenue BemecTBa. XWMHUYECKas CBs3b. BuIbl XMMHYECKOW CBs3U (KOBaJICHTHAs
HETOJSIpHAsT U TIOJIIpHAs, WMOHHAs, METaJUTMYecKas). MexaHu3Mbl 00pa30oBaHUs KOBAJIEHTHOM



XUMUYECKOW CBs3U (OOMEHHBI M JTIOHOPHO-aKIENTOPHBIN). BomopoaHas cBsizb. BaneHTHOCTH.
DNeKTpooTpUuliaTebHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MONEKyISIpPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BellecTBa. THUIBl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTue o nucnepcHeIx cucremax. VICTUHHBIE M KOJUTOMAHBIE pacTBOPBL. MaccoBast 10
BEILECTBA B pacTBOPE.

Knaccudukanus Heopranndeckux coenuHeHuil. HomeHknatypa HeoOpraHmueckux BEIeCTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKAIIUX K PA3TIMYHBIM KIIACCaM.

Xumnueckas peakuus. Kiraccupukanuss XMMHUECKUX PEAKIHMi B HEOPTaHUYECKOH W
OpraHWYECKOM XUMHH. 3aKOH COXPAHEHHSI MAcChl BEIIECTB, 3aKOH COXPAHEHUS M IMPEBpaIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKIIUSIX.

CKOpOoCTh peakuuu, €€ 3aBHCHMOCTb OT pa3iuyHbIX (akropoB. OOpaTUMBbIE peEaKIUH.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOIIME HA COCTOSHHE XHWMHYECKOTO PaBHOBECHSI.
[Tpunuwmn Jle [larense.

OnektponauTnueckas auccoruanus. CuiibHble U cinalble AeKTponuThl. Cpeaa BOIHBIX
pPacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHAs, IEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEepUMEHTAIbHbIE METObl M3YyUYCHMsI BEIIECTB M HMX MPEBPAIICHHUI: JIEMOHCTpAIUS
tabnun «llepuoguyeckas cucrema xumudeckux snemeHtoB J[. WM. MenpeneeBa», uszyueHue
MOJICTICH KPHUCTAJUIMYECKUX PEHmIETOK, HAONIOJACHHE W ONUCAaHWE JIGMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMNBITOB (Pa3lIoKEHHE TMEpPOKCHAa BOAOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpelIeJIEHUE Cpeabl PACTBOPOB BELIECTB C MOMOIIBK) YHHUBEPCATBHOIO HHAMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MPOBEJEHHE MpaKTUYeckoi paboThl «BnusHHe pa3nUyHBIX (GaKTOPOB Ha
CKOPOCTh XUMHUYECKOU PEaKIINI.

Pacuérnbie 3anaumn.

Pacu€Tpl Mo ypaBHEHUSIM XUMHUYECKUX PEAKIMi, B TOM YHCIE€ TEPMOXUMHYECKUE PACUETHI,
pAacU€Thl C UCMOJIBb30BAHUEM MTOHSATHS «MACCOBAsI J0JIs BEIIECTBA.

Heopranuyeckasi Xumus

Hemeramnsl. [Tonoxenune HemetaiuioB B [lepronueckoit cucTeMe XMMHUYECKUX AJIEMEHTOB
J. U. MenneneeBa u 0coO€HHOCTH CTpoeHUs aToMoB. (Du3HuecKHe CBOIICTBA HEMETAJIOB.
AnnoTponusi HEeMeTauIoB (Ha MpUMepe KUCIopoa, cepsl, (hocdopa U yriepoaa).

XVUMUYECKHUE CBOMCTBA BaKHEHIIMX HEMETaUIOB (TaJllorTeHOB, cepbl, azora, Qocdopa,
yIaepoaa U KPEMHUS) U UX COeIMHEHUN (OKCHUIOB, KHUCIOPOJICOAEPKALIUX KUCIOT, BOJAOPOIHBIX
COCTMHECHUI).

[IprMmeHeHre Ba)KHENIIINX HEMETAJUIOB U MX COCIMHEHUN.

Meramisl. [lonoxxenne meramioB B lleproanyeckoil cuctemMe XMMHYECKHX 3JIEMEHTOB /I,
N. MenneneeBa. OCOOEHHOCTH CTPOCHHUS SJEKTPOHHBIX 000J0YEK aTOMOB MeTayuioB. OOmime
¢dusnueckue cBoiicTBa MeTamuioB. CIIaBbl METAIIOB. DIEKTPOXUMHUYECKUH psIi HaMpsHKEHUN
METAJLJIOB.

XUMHUYECKUE CBOWCTBA BAXKHEWIIMX METAJUIOB (HATpWil, Kamui, KaiblMil, MarHuw,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

O61ue criocoOb! Moay4YeHUs MeTajuioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

OKCNEpUMEHTAIBHBIE METOJbl HW3YyYEHHUS BEIIECTB W MX [MPEBpPAIICHUN: H3yUYCHUE
KOJUICKITNU «MeTallJIbl U CIUIaBbI», 00PA3I[0B HEMETAIUIOB, PEIIEHNE IKCIIEPUMEHTAIbHBIX 3a/1a4,
HAOJIIO/ICHUE U ONHCaHUE JIEMOHCTPAI[MOHHBIX M JIAOOPATOPHBIX OMNBITOB (B3aUMOJEHCTBHE



TUAPOKCUA AIOMUHUA C PACTBOPAMM KUCJIOT U LIEJIOYEH, KAYECTBCHHBIC PEAKIIUM Ha KATHOHBI
METAJIJIOB).

Pacuérnble 3anaum.

Pacuérer Macchl BelecTBa wiM 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCEe
Wi 00bEMY OJTHOTO M3 YUaCTBYIOUIMX B PEAKIIMU BEIIECTB, pacuéThl Macchl (00bEMa, KOIMYECTBA
BEILIECTBA) IPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BELIECTB UMEET IIPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMuu B 00ecrieueHMH 5KOJIOTMYECKOM, SHEepreTH4ecKoil M MUIEeBOi Oe30M1acHOCTH,
pa3BuTHN MeIULIMHEL. [IoHATHE 0 HAYYHBIX METOAAX MO3HAHUS BEILECTB U XUMUYECKUX PEAKLIUIA.

[IpencraBienus 06 oOUIMX HAYYHBIX MPUHIIMIIAX TPOMBIIUIEHHOTO MOMYyYSHHS BaKHEHIITNX
BEILECTB.

UenoBek B MHpE BEIIECTB M MaTEpHUAJIOB: Ba)KHEHIIME CTPOUTENIbHBIE MAaTEpUalIbl,
KOHCTPYKLMOHHbIE MaTepUallbl, KPAacKH, CTEKJO, KepaMHKa, MaTepuaybl JJs 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100pEHUsI.

X¥UMHs M 300pOBbE 4YEJIOBEKA: IpaBUja HUCIOIb30BAaHUS JIEKAPCTBEHHBIX IIPENapaToB,
paBuiIa 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMUH B TOBCEJHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIIpeIMETHBIX CBSI3€H MPU M3yYeHHH 0o0mIel U HeOpraHmyeckoi XuMuu B 11
KJIacce OCYIIECTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX NOHATHH, TaK U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01re ecTecTBEHHO-HAy4HbIE MTOHATHS: Hay4HbIH (paKT, TMIOTE3a, 3aKOH, TEOpUs, aHaJIU3,
CHUHTE3, KJIacCU(pUKalMs, MEepPUOAUYHOCTb, HAOJIOJEHHE, OSKCIEPUMEHT, MOJAEINPOBAHNUE,
U3MEpEHUE, SBIICHUE.

®dusnka: Marepus, DHEPrHs, Macca, aTOM, JJIEKTPOH, IPOTOH, HEMTPOH, MOH, HU30TOIl,
PaMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUIl ypOBEHb, BEIIECTBO, Tel0, 00BEM, arperaTHoOe
COCTOSIHUE BelleCTBa, (U3NYECKHE BEIUYMHBI U €AUHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, O3KocHucTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

TexHosorus: XuMu4eckasi MPOMBILIUIEHHOCTb, METAJITYpPIHsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTcepHrajioB, CEIIbCKOXO031ICTBEHHOE IMpONU3BOACTBO, MNUIIcBasa MMPOMBIINIJICHHOCTD,
@apMaHeBTquCKaﬂ MPOMBIINIJICHHOCTD, IIPpOU3BOACTBO KOCMETHYCCKHUX npemnaparos,
MMPOU3BOJACTBO KOHCTPYKIHUOHHBIX MaTepuraioB, QJICKTPpOHHAsA MPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
No HaunmenoBanue Konnue JleaTebHOCTh YUHUTEINS C YU€TOM MPOrpaMMBbl
n/m pa3zeiioB U TEM CTBO BOCIIUTaHUS

4acoB

POrPaMMBI

Pa3nea 1. Teopernyeckue 0CHOBBI OPraHN4eCKOM XUMHH

IIpeamer
OPraHu4eCKON XUMHH.
Teopus crpoeHus

YCTaHOBJICHUE IOBEPUTEIBHBIX OTHOLUIEHUN MEXIY
YUUTENEM U €ro y4eHUKaMH, CIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCIIPUATHIO YUALTUMHCS TPEOOBAHUI
U NIPOCHO y4uTElIsl, IPUBJICUECHUIO UX BHUMAHUS K
o0cyx1aeMoii Ha ypoke HH(OpMaIiK, aKTHBU3AIUN
UX [T03HABATEJIbHOMN AEATEIbHOCTH;

HCIIOJIb30BAHNE BOCIIUTATEIIbHBIX BO3MOKHOCTEN
coJiepKaHusl yueOHOTro mpeMeTa yepes
JEMOHCTPALMIO AETSAM IPUMEPOB OTBETCTBEHHOTIO,

1.1 3 TPaKIAHCKOTO ITOBEICHHUS, TPOSBICHUS
OpTaHUYECKUX
coe et A. M. YEJIOBEKOJIIOOMS M T0OPOCEPACUHOCTH, Yepes
Byreposa 0JI00p COOTBETCTBYIOIUX TEKCTOB IS HTeHN,
3aJa4 IS pelIeHus], POOIEMHBIX CUTYAIMH IS
o0CyKJIeHHS B KJacce;
o0y /IeHUE ITKOJILHIUKOB COOIOIaTh HAa YPOKE
OOIIENPUHATHIE HOPMBI IOBECHHUSI, TPaBUIIA
OOLIEHMSI CO CTApIIUMHU (YUUTENISIMU) U
CBEPCTHUKAMH (IIKOJIbHUKAMHU ), TPUHITUIIBI yUeOHOU
JMICIUTUIMHBL U CAMOOPTaHHU3AIHH.
HWTtoro no pazneny 3
Paznea 2. YrieBogopoasbl
[TpenensHble MPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX POPM
2.1 YTIEBOAOPOABI — 2 paboThI yHanMxcsi: HHTEIICKTYIbHBIX U,
QJIKaHbI CTUMYJIHPYIOUINX MO3HABATENbHYIO0 MOTHBAIIHMIO
Henpenensabie IIKOJIbHUKOB, KOTOPBIE AAIOT yYaIIUMCS
29 yTJIE€BOAOPOBIL: 5 MPUBJICYCHHE BHUMAHUS [IIKOJILHUKOB K
QJIKCHBI, AJIKATUCHBI, [IEHHOCTHOMY aCITIeKTY M3y4aeMbIX Ha ypOKax
AIKUHBI SIBIIGHUH, OpTaHU3alus X paboThI ¢ TOTyYyaeMoi Ha
23 ApomaTudeckue 5 YpOK€ COLIMaIbHO 3HAYUMOW nH(popmManuen —
' YIJIEBOIOPOIbI WHUIIUHPOBAHUE €€ 00CyKIeHUs, BBICKa3bIBAHUS
YUYaIIMHUCS CBOETO MHEHHUS 10 €€ TTOBO/Y,
BBIPAOOTKHU CBOETO K HE OTHOLICHHUS. BO3MOXKHOCTb
MPHOOPECTH OIBIT BEICHUSI KOHCTPYKTHBHOTO
JUAJIOTa; TPYNIOBON pabOTHI M PabOTHI B Iapax,
[TpupoabIe KOTOpBIE yYaT IKOJIBHUKOB KOMaHIHOM paboTe u
24 HUCTOYHUKH 3 B3aUMOJIEHCTBUIO C IPYTUMH JI€TbMU;
' YTIIEBOJOPOIOB U HX BKITIOYCHHE B YPOK UTPOBBIX TPOIIETYP, KOTOPHIE
nepepabdoTka MIOMOTAIOT MOJIeP’KaTh MOTHUBALIUIO JIeTEH K
MOJTyYSHHIO 3HaHUH, HAJIAXKUBAHUIO TIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJIacce, TOMOTaloT
YCTaHOBJICHHIO 100pOKeTaTeNbHOM aTMOC(EphI BO
BpeMs ypOKa,
Wroro no pazneny 13




Pasnea 3. Kucaopoacoae

DAKAINMUEC OPTAHNICCKUEC COCAUHCHUSA

3.1

Cnuptel. eron 3

YCTAHOBJICHUEC JOBEPUTCIbHBIX OTHOIIICHUH MCXKOY

3.2

AJIBIETUIBL.
KapGoHnogsie
KHACIOTEI. CIIOJKHBIE

3(upbI

YUUTENIEM U €r0 YIeHUKaMH, CIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCIIPUSTHIO yYalIUMHCS TpeOOBaHUI
U IPOCHO YUMTENS, IPUBJICUEHUIO UX BHUMAHUS K
o0cysxaaeMoi Ha ypoke HH(POpMAaINK, aKTUBU3ALUH

3.3

VYrieBoasl 3

WX MO3HABATEIBHON NEATEIHHOCTH;

o0y KJIeHUE IKOJIbHUKOB COOJII0/IaTh HAa YPOKE
OOIIECTIPUHATHIC HOPMBI TIOBE/ICHUS, TPaBHIIa
00IIIEeHUs CO CTapIIUMHU (YIUTEIISIMH) U
CBEPCTHUKAMH (IIKOJIbHUKAMH ), IPUHIHIIBI Y4eOHOMH
JUCIUIUIMHBL U CAMOOPTraHU3alINN;

MpUBJICYEHNE BHUMAHUS IIKOJBHUKOB K
[EHHOCTHOMY aCIeKTy M3y4aeMbIX Ha ypoKax
SIBJICHUI. IPUMEHEHNE Ha YPOKE WHTEPAKTUBHBIX
(dhopM pabOTHI yyaluxcsi: UHTEIJIEKTYaIbHBIX UTD,
CTHUMYJIMPYIOIINX ITO3HABATEIHHYIO MOTHBAIIHIO
HIKOJILHUKOB, KOTOPBIE IAI0T YYalTUMCS
BO3MOXXHOCTH PHOOPECTHU OTIBIT BEACHUS
KOHCTPYKTUBHOTO JIMajora; rpynmnoBoi paboTsl Win
paboThI B Mapax, KOTOPBIE Y4aT MKOJIbHUKOB
KOMaH/JHOHM paboTe U B3aUMOJICUCTBUIO C APYTUMHU
JIETbMU;

BKJIIOUEHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPHIE
TIOMOTAIOT MOAJIEPKATH MOTUBAIHIO JIETEH K
MOJTyYEHUIO 3HAHUHN, HAJTAXKMBAHUIO TTO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIICHUH B KJIacCe, TOMOTAIOT
YCTAHOBJICHHIO JOOpOXKenIaTenbHOM aTMochepsl BO
BpeMs ypOKa.

Hroro no paszneny 13

Paznen 4. A3oTcoaepik

AllUEe OPTraHUYCCKHUE COCAUHCHUSA

4.1

AMUHEL
AMHHOKHUCIIOTEIL.
benxu

YCTaHOBJIEHHE JOBEPUTENBHBIX OTHOLIEHUH MEXIY
YUUTEJIEM U €r0 yYeHUKaMH, ClIOCOOCTBYIOLINX
MO3UTUBHOMY BOCHPHUSATHIO YUALTUMUCS TPeOOBaHUI
U IPOCHO YUMTENS, IPUBJICUEHUIO UX BHUMAHUS K
o0cyx/1aeMoii Ha ypoke MH(OpMaIiK, aKTHBU3ALUN
UX MO3HABATEIbHON JESITENbHOCTH;

OO0y X/IeHUE IIKOJILHUKOB COOII0IaTh HAa YPOKe
OOLIENPUHATHIE HOPMBI MIOBECHMSI, TPaBUIIa
OOIIEHUS CO CTapIIUMHU (YUUTEISIMU) U
CBEPCTHHUKAMH (IIKOJIbHUKAMH ), TPUHIUIIBI yUeOHOU
JUCLUIUINHBL U CAMOOPraHU3alnu;

MIpUBJICYEHNE BHUMAHUSI IIKOJIBHUKOB K
LIEHHOCTHOMY acCIEKTy U3y4aeMbIX Ha ypPOKax
SIBJICHU.

MPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX OpPM
paboThl ydaluxcs: HHTEJJIEKTyallbHbIX UTP,
CTUMYJIMPYIOLINX TO3HABATEIbHYI0 MOTHBALIMIO
LIKOJIbHUKOB, KOTOPBIE AAIOT yJalluMcs
BO3MOKHOCTb IIPHOOPECTH OMBIT BEICHHS
KOHCTPYKTHBHOI'O AMAJIOTa; TPYIIOBOM pabOThl WK
paboThl B Mapax, KOTOPbIE Y4aT MKOJIbHUKOB




Uroro no pazgeny

3

KOMaHJIHOW paboTe M B3aMMOJICHCTBHIO C APYTUMH
JETbMU;

Pasjnen S. BoicOKOMOJIEKY IS pHbIE COeHHEHUS

YCTaHOBJICHHE JOBEPUTEIBHBIX OTHOIICHUN MEXKIY
YYUTEJIEM U €r0 YYeHUKaMH, ClIOCOOCTBYIONINX
MO3UTUBHOMY BOCHPHUSATHIO YYAITUMHCS TPEOOBaAHUIA
Y IPOCKO YUHTEIs, IPUBJICUCHUIO WX BHUMAHUS K
o0OcyxaaemMoii Ha ypoke uHGOpMaIu,

51 [InacTmacchsl. 2 [IpuBneueHne BHUMAHMS ITKOJIBHUKOB K
Kayuyku. Bonokna [EHHOCTHOMY aCIeKTy W3y4aeMbIX Ha ypOKax

SIBJICHUH, OpraHu3alus uxX paboThl ¢ OJIy4aeMoi Ha
ypOKe COLIMaIbHO 3HAYUMON nHpopManuen —
WHULIMMPOBAHUE €€ 00CYKICHUS, BEICKA3bIBAHUS
y4YalIMMHCs] CBOET0 MHEHUS TI0 €€ TIOBOJY,
BBIPAOOTKH CBOETO K HEH OTHOILIEHUS

Hroro no pazueny 2

OBIIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME




TEMATHYECKOE INTAHUPOBAHMUE
11 KJIACC

No HaunmenoBanue Konnue JleaTebHOCTh YUHUTEINS C YU€TOM MPOrpaMMBbl
n/m pa3aenoB U TEM CTBO BOCIIUTAHUS

IPOrPaMMBI "acos

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUH

CrpoeHne aTOMOB. YCTaHOBJIEHUE JOBEPUTEIbHBIX OTHOLIEHUH MEXIY
[lepuonnyeckuii 3aK0H U YUUTEJIEM U €r0 YYeHUKaMH, CIIOCOOCTBYIOIIUX
1.1 | Ilepuoaunueckas cucrema 3 MIO3UTUBHOMY BOCIIPUSATHIO yYaIIUMUCA
XUMHUYECKHX 3JIEMEHTOB TpeOOBaHUHI U IPOCHO YUUTEIS, IPUBICUECHUIO UX
J1. 1. Menieneena BHUMaHHA K 00CYy’K1aeMoii Ha ypoke HH(popMaIum,

CTpOCHI/IC BCIICCTBA. aKTHBM3allMH UX [O3HABATECILHOMN ACATCIIBHOCTH,

1.2 .
MHoroo6pasue BeuecTB HCII0JIb30BaHUE BOCIIUTATENIBHBIX BO3MOXKHOCTEN

coJiepKaHus yueOHOro IpeaMera yepes
JIEMOHCTpALMIO I€TSIM IPUMEPOB OTBETCTBEHHOTO,
IPakJaHCKOI'O TIOBEJICHUS, TIPOSIBIICHUS
YEJI0OBEKOIIO0US U 100POCEPICUHOCTH, Yepes3
o00p COOTBETCTBYIOIUX TEKCTOB Il UTEHUS,
3aj7a4 sl peIieHus], POOJIEMHBIX CUTYaIHi 115t
00CyX/IeHUs B KJ1acce;

100y KI€HUE IIKOJIILHUKOB COOIONaTh HA YPOKE
OOIIETTPUHATHIE HOPMBI IIOBEICHUS, TpaBHIIa
OOLIEHUS CO CTApIIMMHU (YUUTEISIMH) U
CBEPCTHUKAMH (ILIKOJIBbHUKAMU), TPUHIHUIIBI
yueOHOM TUCIUILIMHBI U CAMOOpPTraHU3allUu.

13 XHUMHYECKUE PEAKITUN 6

Hroro no paszneny 13

Pa3znen 2. Heoprannueckasi xumusi

2.1 MeTtansl 6 HCIIOJIb30BaHKE BOCIIUTATEIIbHBIX BO3MOKHOCTEN

Hewmeranmnst coJiep’KaHus yueOHOro MpeMeTa yepes
JIEMOHCTpALMIO IE€TSM IPUMEPOB OTBETCTBEHHOTO,
Ipa)/1aHCKOI0 MOBE/ICHNUS, IPOSBICHUS
YeJI0BEKOII00us 1 100pOCEepACYHOCTH, Yepe3
110/100p COOTBETCTBYIOIINX TEKCTOB I YTEHMS,
3aj1ay 7 peleHusi, poOJEeMHbBIX CUTyallui s
00CyXIeHUS B KJIacce;

PUMEHEHHE Ha YPOKE MHTEPAaKTUBHBIX (GOpM
paboThl yyaluxcs: UHTEIJIEKTYyalbHbIX UTP,
CTUMYJIMPYIOLIUX [T03HABATENbHYI0 MOTHBALIUIO
IIKOJIbHUKOB, KOTOPBIE AAIOT YUaLUMCS
BO3MOYKHOCTh IIPHOOPECTH OTIBIT BEJCHUS
KOHCTPYKTHUBHOT'O JIajiora; rpyIninoBoil paboTsl
WK paboOTHI B Tapax, KOTOPbIE yyaT HIKOJbHUKOB
KOMaHAHON paboTe U B3aUMOJAECHUCTBHUIO C APYTUMU
JETbMU;

BKJIIOUEHHUE B YPOK UTPOBBIX MPOLIENYP, KOTOPbIE
IIOMOTal0T MOJAEPKaTh MOTUBALIMIO IETEN K
MOJTyYEHHUIO 3HAHNUMN, HAJIaXKMBAHUIO TTO3UTUBHBIX
MEXJINYHOCTHBIX OTHOIIEHUH B KJIACCE, TOMOTA0T

2.2 9




CBs13b HCOPraHNYCCKUX U
OpraHn4C€CKUX BCIICCTB

2.3

YCTaHOBIICHHIO TOOpOXKeIaTeabHOl atMocheps! BO
BpEMS YpOKa;

NpUBJICUYCHIE BHUMAHHS IKOJIHHUKOB K
[IECHHOCTHOMY acCIeKTy M3y4aeMbIX Ha ypOoKax
SIBJICHUI, OpraHU3aIMs X padoThI ¢ MOITy4aeMon
Ha ypOKE COIMAJIbHO 3HAYNMON HH(pOpMALIUEH —
MHHUIMMPOBAaHUE €€ 00CYKICHHsI, BEICKa3bIBAaHUS
YUYaIMMHUCS CBOETO MHEHHUS 110 €€ MOBOJY,
BBIPAOOTKH CBOETO K HEH OTHOILICHHUS.

Hroro no pazneny

17

Paznea 3.

XuMud 1 ;KM3HL

XUMUS U )KU3Hb

3.1

Hroro no pazageny

YCTaHOBJICHUE JOBEPUTEIbHBIX OTHOLIEHUN MEXIY
YUUTEJIEM U €r0 YUYEeHUKaMH, CIIOCOOCTBYIOIUX
MO3UTUBHOMY BOCIIPUSATHIO yYaIlIUMUCS
TpeOOBaHUI U IPOCHO YUUTEIs], IPUBICUCHUIO UX
BHUMaHHA K 00CYy’KIaeMoii Ha ypoke HH(popMaIum,
AKTUBU3ALIMU UX [T03HABATEIIbHON AEATEIbHOCTH;
IIPUBJIEYEHHE BHUMAHUSI LIKOJIBHUKOB K
LIEHHOCTHOMY aCIEKTy U3y4aceMbIX Ha ypOKax
SIBJICHUM. IPUMEHEHNE HAa YPOKE NHTEPAKTUBHBIX
¢dopM paboThI yHalIUXcsi: HMHTEUIEKTYalbHbIX U,
CTUMYJIMPYIOLUX [T03HABATEIbHYI0 MOTHBAIIUIO
LIKOJIBHUKOB, KOTOPBIE AAIOT Y4alluMCs
BO3MOYKHOCTB IIPHOOPECTH OTIBIT BECHUS
KOHCTPYKTHUBHOT'O JIMaJIOra; IPYNIIOBOM paboThI
WM paboThI B Mapax, KOTOPbIE y4aT HIKOJIbHUKOB
KOMaHIHOW paboTe U B3aUMOJICHCTBHIO C APYTHUMHU
JE€ThMU;

BKJIIOUEHHUE B YPOK UTPOBBIX MTPOLENYP, KOTOPbIE
MIOMOTaloT MOJAePKaTh MOTUBAIIUIO AE€TEN K
MIOJIyYEHUIO 3HAHNH, HAJTAXKMBAHUIO TIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIIEHUH B KJIacce, TOMOTatoT
YCTaHOBIIEHHIO 10OpOXKeIaTeabHol atMocheps! BO
BpEMsl YpOKa.

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34




