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Benenue

PabGouyas mporpamma mno yueOHOMY mnpeamery «XuMus» (0a30BbIil ypOBEHbB)
pa3paboTaHa B COOTBETCTBUU C HOPMATUBHBIMU aKTaMHU:
o[ L) denepanbHbM 3akoHOM OT 29.12.2012 rona Ne 273-®3 «O06 oOpazoBaHuu

B Poccuiickoit denepannny (¢ MoCaeayOMUMU U3MEHEHUSIMU ); el |

o |11 ITpuka3 Munucrepcrsa npocsetienust PO or 20 mas 2020 . N 254 "OO0 yTBepkieHUn
@eﬂepanLHoro NnepeUHAa y‘-Ie6HI/IKOB, JONNYHICHHBIX K UCITIOJIB30BAHUIO IMPH peaIn3allul UMCIOIIUX
TOCYIapCTBEHHYIO aKKPEIUTAINI0 00pa30BaTeIbHBIX MPOTrpaMM Ha4allbHOTO OOIIEro, 0CHOBHOTO
o011iero, cpeaHero oo1Iero 00pa3oBaHus OPraHU3aIUsIMHE, OCYIECTBISIONIMMEU 00pa30BaTEIBHYIO
NEeSTENHHOCTR'" (C MOCIEAYIOUMMHA U3MEHEHUSMHU U TOTIOTHEHUSIMH);

o[ |OOOHEHO00 TocranoBinenue [ maBHOTO roCyIapCTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoit ®eneparuu ot 28 centsiops 2020r. Ne 28 «O0 yrBepxkaeHnn canuTapHbix mpasui CII
2.4.3648-20 «CaHUTapHO-IIHIEMHOIOTHIECKHE TPEOOBAHUS K OpraHU3alysIM BOCIIUTAHHS U OOydeHMS,
OT/bIXa U 03I0POBIICHUS IETEH U MOJIOJICIKI;

o [T TlocranoBiieHne [ TaBHOTO roCy1apCTBEHHOTO CAaHUTAPHOTO Bpada Poccuiickon
Oenepaunu ot 28 auBaps 20211 Ne 2 «O06 yrBepKaeHUH caHUTapHbBIX npaBui 1 HopMm CaunlluH
1.2.3685-21"T'urnennueckrie HOPMATHBBI U TPEOOBAHMS K 00ecTIeueHNI0 O€30MMaCHOCTH U (WJIH )
0e3BpEAHOCTH IS YeloBeKa (aKTOPOB Cpebl OOUTAHUSY,

o TN TlomosxkeHne 0 paboueit mporpamme yaeOHOTo TpeaMeTa, Kypea, TUCITATITHHBL
(momymst) MAOY «llepBomatiickas cpennsist mkoaay (mpukas ot 27.08.2021 Ne 167).

- - npuka3 MunuctepcTBa oOpazoBanus M Hayku Poccutickoit denepanuu
or 17.05.2012 Ne 413 «0O6 yrtBepxkaeHuu (enepanbHOro TroCyIapCTBEHHOTO
00pa3oBarebHOTO CTaHAapTa CpeaHero oOlmero oOpa3oBaHHS» (C IMOCICAYIOMIUMHA
U3MEHECHUSIMH );

- - [IpumepHast ocHOBHasi 00pa3oBaTeIbHas MPOTpaMMa CPETHETO OOIIEro
oOpasoBaHus, 0100peHa pereHrueM (enepaabHOro YIeOHO-METOIUYECKOTO 00beTMHEHUS
o obmemy 006pa3oBaHUIO (MPOTOKON 3acenanus ot 28.06.2016 Ne 2/16-3);

- Xumus. Pabouas nporpamma k nuauu Y MK B.B.Jlyauna yrinyGneHHbii
YPOBEHb
-IOKaJbHBI HOPMATHUBHBIA aKT 00IIe00pa3oBaTebHON OpraHu3anuu o pabodeit
porpaMme.



Ils1anupyemblie pe3yJibTaThl OCBOEHUS Y4eOHOr0 mpeame
Iliianupyemblie JMYHOCTHBIE pe3yabTaTrhl 0ocBoeHuss OOII
JInuHOCTHBIE pe3yabTaThl B cepe OTHOMIEHNH 00y4aoIuXcs K cede, K cBoeMy
310POBbI0, K MO3HAHUIO Ce0si:

OpUEHTAIUsI 00YYAIOIIUXCSl HAa IOCTHKEHUE JIMYHOTO CHACThS, Peallu3aIlnio
MO3UTUBHBIX KU3HEHHBIX TIEPCIIEKTUB, MHUIIMATUBHOCTD, KPEATUBHOCTD, TOTOBHOCThH U
CIOCOOHOCTH K IMYHOCTHOMY CaMOOTPEICIICHUIO, CIOCOOHOCTh CTABUTH 11U U CTPOUTH
KU3HEHHBIE TUIAHbI;

TOTOBHOCTb U CIIOCOOHOCTh 00eCieuuTh ce0e M CBOMM OJTM3KUM JO0CTOMHYIO KU3HB B
IPOLIECCE CAMOCTOATEIBHOM, TBOPUECKON U OTBETCTBEHHOM JI€SITENBHOCTH;

TOTOBHOCTb U CITIOCOOHOCTH OOYYAIOIINXCSl K OTCTAaWBAaHUIO JINYHOTO JIOCTOMHCTBA,
COOCTBEHHOT'O MHEHHSI, TOTOBHOCTb U CIIOCOOHOCTH BHIPAOATHIBATH COOCTBEHHYIO
MO3UIUIO 110 OTHOIIEHHIO K 00IIECTBEHHO-TIOJIUTUYECKUM COOBITUSIM MTPOIIIOTO U
HACTOSIIIIETO HA OCHOBE OCO3HAHUS U OCMBICIIEHUS UCTOPUU, JYXOBHBIX LIECHHOCTEN U
JOCTUKECHUN HAIICW CTPaHBI;

TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOIINXCSI K CAMOPA3BUTHIO U CAMOBOCITUTAHUIO B
COOTBETCTBUHM C OOIIIEUEITIOBEYECKUMH IICHHOCTSMHU U U€aIaMU TPa’KJaH CKOTO
oO1iecTBa, TOTPEOHOCTh B (PU3UIECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATUIX
CIIOPTUBHO-0310POBUTENBHON 1€ TEIBHOCTHIO;

MPUHATHE U pean3aliis IIEHHOCTEH 310pOBOro U 6€30MacHOTo 00pa3a KHU3HH,
OepexHOoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIIEHHE K COOCTBEHHOMY (pr3ndeckoMy
Y TICUXOJIOTHYECKOMY 3JI0POBBIO;

HETMPUATHE BPEIHBIX MPUBBIYCK: KYPEHHUS, YIIOTPEOICHHS aIKOTOJIsI, HAPKOTHUKOB.
JIMYHOCTHBIE pe3yJbTaThl B cpepe oTHOLIEHMH o0ydyaromuxes K Poccuun kak k
Ponune (OTteuecTBy):

poccHiickasi HACHTHYHOCTD, CIIOCOOHOCTh K OCO3HAHHUIO POCCHICKON U CHTUYHOCTH B
MOJIMKYJBTYPHOM COIIMYME, YYBCTBO MPUYACTHOCTH K UCTOPUKO-KYJITYPHOU OOIIHOCTH
poccHiickoro Hapojaa u cyasoe Poccnn, maTproT3M, TOTOBHOCTH K CITY)KCHHIO
OrtedecTBy, €T0 3aIINUTE;

YBaXKEHUE K CBOEMY HapOay, 4YyBCTBO OTBETCTBEHHOCTH nepe PonnHou, ropaoctu 3a
CBOM Kpai, CBOI0 PoinHy, mponioe U HacTOSIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccun,
YBaXXEHUE K TOCYJapCTBEHHBIM CUMBOJIaM (rep0, duiar, TuMH);



(opMHUpOBaHHNE YBaKEHUS K PYCCKOMY SI3bIKY KaK rOCyJapCTBEHHOMY SI3bIKY
Poccuiickon denepannu, ABIAIOIIEMYCS. OCHOBOM POCCUMCKON UAEHTUYHOCTHU U
IJIaBHBIM (paKTOPOM HAIIMOHAJIBHOTO CAMOOIIPEAEIICHNUS;

BOCIIUTAHUE YBAXKECHUS K KYJABTYpPE, sI3bIKaM, TPAJAULIUSIM U 00bIYasiM HapoJOB,
npoxkusaromux B Poccuiickont Penepannu.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOIICHU 00y4AIOIIUXCH K 3aKOHY,
rOCYAapCTBY M K I'PAKAAHCKOMY O0LIIECTBY:

TPaXXIaHCTBEHHOCTb, I'PAXKIAHCKAs MO3ULM AKTUBHOIO U OTBETCTBEHHOI'O YJIEHA
poccHiicKoro 0011ecTBa, 0CO3HAIOIIETO CBOM KOHCTUTYIIMOHHbBIE ITpaBa U 00S3aHHOCTH,
YBAXKAKOIIETO 3aKOH U MPABOMOPIA0K, OCO3HAHHO ITPUHUMAIOIIETO TPAJULIMOHHBIE
HaIlMOHAJIbHBIE U 00IIeUeIOBEYECKIE TYMAHUCTHUECKHUE U IEMOKPATUYE€CKHE [IEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIIECTBEHHOM KU3HHU;

MPU3HAHUE HEOTUYKAAEMOCTH OCHOBHBIX TIPaB U CBOOOJI UeJI0OBEKa, KOTOPhIE
MPUHAIEKAT KOKIOMY OT POXKJICHHSI, TOTOBHOCTh K OCYIIIECTBICHUIO COOCTBEHHBIX
npaB ¥ cBO0OJ 0€3 HapyIlIeHUs MPaB U CBOOO APYTHX JIUIl, TOTOBHOCTh OTCTaWBAaTh
coOCTBEHHBIE TIpaBa U CBOOOIBI YEJIOBEKA U I'PaKIaHMHA COTIIACHO OOIIEPU3HAHHBIM
MPUHIMIIAM U HOPMaM MEXKIYHApPOIHOIO IIpaBa U B COOTBETCTBUHU ¢ KOHCTUTYIHEN
Poccuiickon denepannu, npaBoBas U NOJIMTAYECKAs TPAMOTHOCTb;

MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U
OOIIIECTBEHHOMN MPAKTUKHA, OCHOBAHHOE HA TUAJIOTE KYJIBTYP, a TAKXKE Pa3INdHbIX popm
OOIIECTBEHHOTO CO3HAHUSI, 0CO3HAHUE CBOETO MECTA B MOJHUKYIBTYPHOM MUDE;

WHTEPUOPHU3ALINS LIEHHOCTEN IEMOKPATUHN U COLIMATIbHON COMUAAPHOCTH, TOTOBHOCTD K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUH B TPYNIIE WIM COLMAIIBHON OpraHU3aluu;

TOTOBHOCTh OOYYarOMINXCS K KOHCTPYKTUBHOMY YYaCTHIO B PUHATUU PEIICHUH,
3aTparuBaroINX WX MpaBa U UHTEPECHI, B TOM YHCIIC B PA3TUYHBIX (hopMax
OOIIIECTBEHHON CaMOOpraHu3alliy, CaMOYIIPaBICHUSI, OOIIIECTBEHHO 3HAYNMOM
NEATENbHOCTH;

PUBEPKEHHOCTH UACSIM WHTEPHAIIMOHAIIN3MA, IPYKObI, paBEHCTBA, B3aUMOTIOMOIIIH
HapOJI0B; BOCIIMTAHUE YBAXKUTEIBHOIO OTHOILICHUS K HALIMOHAIBHOMY JOCT

OWHCTBY JIFOJIEH, X YyBCTBAM, PEITUTHO3HBIM YOCKICHUSM;

TOTOBHOCTH OOYYarOMIMXCS TPOTUBOCTOSITH UACOJIOTHHU IKCTPEMHU3MA, HAITMOHAIN3MA,
KCeHO()OOUM; KOPPYIIUU; TUCKPUMUHAIIUN 110 COIIMAIBHBIM, PETUTHO3HBIM, PACOBBIM,
HAIMOHAJIBHBIM IIPU3HAKAM U JIPYTUM HETATUBHBIM COLIMAJIBHBIM SIBICHUSM.

JINYHOCTHBIE pe3ybTaThl B cepe OTHOIIEHUH 00yYAKIIUXCH C OKPYKAIMIMMU
JIHOAbMU:

HPABCTBEHHOE CO3HAHME U MOBEJICHUE HA OCHOBE YCBOCHHMS OOIIEYEI0BEUECKUX
LIEHHOCTEW, TOJEPAHTHOTO CO3HAHUS U MIOBEICHUS B MOJIUKYJIBTYPHOM MUPE, TOTOBHOCTH
1 CIIOCOOHOCTH BECTH AMAJIOT C IPYTUMU JIOAbMU, JOCTUTaTh B HEM B3aUMOIIOHUMAHMS,
HaxXOAUTh OOIKE 1IEJIU U COTPYIHUYATH JI UX JOCTHUKCHUS;

MPUHITHE TYMAHUCTUYECKHUX LIEHHOCTEM, 0CO3HAHHOE, YBAXKUTEIBHOE U
n00poKeNaTeIbHOE OTHOLIEHUE K APYTOMY YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHUIO;

CIIOCOOHOCTH K COINEPEKUBAHUIO U POPMHUPOBAHKUE TO3UTHUBHOTO OTHOILLICHHUS K
JIOASM, B TOM YHUCJIE K JIMIIAM C OTPAHUYEHHBIMHA BO3MOXXHOCTSIMHU 30POBBS U



WHBaIUAaM; OEpEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3HICCKOMY H
TICUXOJIOTHYECKOMY 3I0POBBIO IPYTHX JIIONCH, YMEHUE OKAa3bIBATh IMIEPBYIO TTIOMOIIIH;

(dbopMUpOBaHNE BBIPAKEHHOW B MIOBEICHUY HPABCTBEHHOM MO3UIINH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATEIIbHOMY BBIOOPY J00pa, HPAaBCTBEHHOT'O CO3HAHUS U MTOBEJCHUS
Ha OCHOBE YCBOEHUS OOIIEUYEIIOBEUECKHUX IIEHHOCTEH M HPAaBCTBECHHBIX YYBCTB (UECTH,
J10JITa, CIIPaBEIIMBOCTH, MUJIOCEPAUS U IPYKETIOOU);

pa3BHUTHE KOMIIETCHITUH COTPYIHHYECTBA CO CBEPCTHUKAMU, JETHMHU MIIJIIIETO
BO3pacTa, B3pOCIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOH, yueOHO-
HCCIIeIOBATEIIbCKOM, IPOSKTHON U APYTUX BUAAX AEATEITHHOCTH.

JInuHOCTHBIE pe3yabTaThl B cdepe OTHOMIEHUH 00y4alIIUXCH K OKPYKAKOIEMY
MHUPY, ’KUBOI MPHUpoOAE, XyA0:KEeCTBEHHOH KYJIbType:

MHUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HAYMMOCTH HAyKH, TOTOBHOCTb K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BJIAJICHUE
JOCTOBEPHOM MHpOpMaIEe 0 MePEAOBbIX JOCTHKEHUAX U OTKPBITHSIX MUPOBOU U
OTEYECTBEHHOM HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MHpa U
00I1IeCTBa;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUI0, B TOM YKCJIE CaMOOOpa30BaHUIO, Ha
NPOTSIKEHUH BCEH KM3HU; CO3HATEIbHOE OTHOIIIEHUE K HEMIPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO yCHEIIHON MpodhecCHOHAIbHON U OOLIECTBEHHOM IS TEIbHOCTH;

HKOJIOTMYECKas KyJIbTypa, OepeXHOe OTHOILIEHUS K POAHOM 3eMJle, IPUPOJIHBIM
6orarctBam Poccuu u Mupa; NOHHMMaHuE BIUSHUS COLMATIbHO-KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHOMN U COLMAIIBHON CPEbl, OTBETCTBEHHOCTD 32
COCTOSIHME IIPUPOAHBIX PECYPCOB; YMEHUS U HABBIKUA PA3yMHOI'O IIPUPOAOIIOIB30BaHNU,
HETEPIIUMOE OTHOIICHHUE K JEHCTBUIM, IPUHOCSILUM BpeJl SKOJIOTMH; IPUOOPETEHNE
OIIBITA DKOJIOTO-HANPABICHHOMN AECATEIbHOCTH;

ACTETUYECKOE OTHOIICHUSI K MUPY, TOTOBHOCTb K 3CTETHUECKOMY 00yCTpOICTBY
COOCTBEHHOTO OBITA.

JIMYHOCTHBIE Pe3yJbTAaThI B c(pepe OTHOIEHU 00yYAIOIIUXCS K ceMbe U
poaMTEJISAM, B TOM YHCJI€ MOAT0TOBKA K CeMEHHOM KU3HM:

OTBETCTBEHHOE OTHOIIECHUE K CO3JJaHUI0 CEMbUA HA OCHOBE OCO3HAHHOTO MPUHATHUSA
LICHHOCTEN CEMEHUHOM KU3HU;

MTOJIOKUTEIIBLHBIN 00pa3 CEMbH, POIUTEIILCTBA (OTIIOBCTBA M MATCPUHCTBA),
WHTEPUOPU3ALUA TPATULIMOHHBIX CEMEUHBIX [IEHHOCTEM.

JIMYHOCTHBIE Pe3yabTaThl B cepe OTHOLIEHUS 00y4AOUIMXCS K TPYAY, B chepe
COLMATbHO-IKOHOMHYECKNX OTHOIIECHNI:

YBa)KCHHE KO BceM (popmMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIITUTE CBOECH
COOCTBEHHOCTH,

OCO3HaHHBIN BRIOOP OyAyIiliel npodeccuu Kak MmyTh U CIOCO0 peanu3aiuu
COOCTBEHHBIX KM3HECHHBIX IJIaHOB;

TOTOBHOCTb 00YYaIOIIUXCS K TPYA0BOIM TPodheCCUOHANIBHOM IeSITEIbHOCTH KaK K
BO3MOYKHOCTHU YYacTHsl B PEIICHUH JINYHBIX, OOLIECTBEHHBIX, TOCYAapCTBEHHBIX,
0OllIeHAIIMOHATBHBIX POOJIEM;



MOTPEOHOCTh TPYAUTHCS, YBOKECHHUE K TPYAY U JIONSIM TPyAa, TPYIOBBIM
TOCTIKEHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHUE K Pa3HBIM
BUJIaM TPYIOBOH NESITEIbHOCTH;

TOTOBHOCTH K CaMOOOCITYKUBAaHUIO, BKJTFOUAst OOYUICHHE M BBIMOJTHCHHUE JTOMAITHIX
00s13aHHOCTEI.

JINYHOCTHBIE pe3ybTaThl B cpepe PU3HYECKOro, NCUX0JI0rH4eCcKoro, COUAJIbLHOr0
U aKaJIeMU4€eCKOro 01aronoy4unsi 00y4aromuxcs:

¢uznueckoe, SMOLMOHAIBHO-TICUXOJIOTHYECKOE, COLIMANIbHOE OJIarononyyne
oOyyaroluxcs B )KU3HU 00pa30BaTeNIbHON OpraHu3aliK, OIIYIIEHUE AETbMU
0€30MacHOCTH U MCUXOJIOTMYECKOro KoM(popTa, HHHOPMAILIMOHHON 0€30MaCHOCTH.

Ilnanupyemble MeTanpeaMeTHbie pe3yabTarbl ocBoeHus OOII
MeTtanpeaMeTHble pe3ylibTaTbl OCBOSHUSI OCHOBHOM 00pa3oBarebHON MTPOrpaMMbl
NpeCTaBICHbI TPEMS IPyNIIaMu YHUBEPCAJIbHBIX yueOHbIX AeiicTBuit (Y V).

PeryasiTiBHbIe YHUBepPCaJIbHbIE YUeOHbIE TeiicCTBHS
BhINyCKHUK HAyYHTCH:

CaMOCTOSITEIILHO OIPEACIIATH LIEJIH, 3a]aBaTh MapaMeTPhbl K KPUTEPUH, TI0 KOTOPBIM
MO>KHO OIPEAENUTh, YTO 11€JIb TOCTUTHYTA;

OILICHMBATh BO3MOXKHbBIE MMOCIEACTBUS JOCTHKEHUS MIOCTABIEHHOM 1EJH B
JEeSTENBHOCTH, COOCTBEHHOW KU3HH U KU3HHU OKPYKAIOIIMX JTIO/IeH, OCHOBBIBASICh HA
COOOPaKEHUAX ITUKU U MOPAJIH;

CTaBUTH U (HOPMYIUPOBATh COOCTBEHHBIE 3a7a4l B 00pa30BaTeIbHON JAESTENBHOCTU U
KU3HEHHBIX CUTYAIlUsX;

OILICHMBATh PECYPCHI, B TOM YHCIIe BpEeMsI U JIpyrUe HeMarepuaibHbIe PECYpCHI,
HE0OXOUMBIE JIJIsl JOCTHXKEHUS TTOCTABIICHHOM 11eIIH;

BBIOMpATH MYTh JOCTHKCHHUS 11€JIH, TJIAHUPOBAThH PEIIEHNE TOCTABICHHBIX 3a]1a4,
ONTUMU3UPYS MaTepUalibHbIe U HEMaTepHaIbHbIC 3aTPaThl;

OpraHu30BBIBATh Y(PPEKTUBHBIN TOUCK PECYPCOB, HEOOXOMUMBIX JIJIST JOCTHXKEHUS
MMOCTaBJICHHOM I1E€/IH;

COTIOCTABIIATH MONYYSHHBINA PE3YABTAT JEATETLHOCTH C TIOCTABICHHON 3apaHee IENbIO.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA
BbInyCKHUK HAYYHTCSH:

MCKaTh M HAXOJIUTh 000OIIEHHBIC CTIOCOOBI PEIICHUS 3a/1a4, B TOM YHUCIIE,
OCYIIECTBISITh PA3BEPHYTHIN MH(POPMAIIMOHHBIA MTOUCK U CTAaBUTh HA €0 OCHOBE HOBBIC
(yueOHbIC M TTO3HABATEIbHBIC) 3a]1a4H;

KPUTHYCCKH OIICHUBATh M HHTEPIPETUPOBATh HHPOPMAITHIO C Pa3HBIX ITO3HUITUH,
pacmno3HaBaTh U (PUKCUPOBATH MMPOTUBOPEUYHS B HHPOPMAITMOHHBIX HCTOYHUKAX;

HCTOJIb30BaTh PA3JIMYHBIE MOJICJIbHO-CXEMATUUECKUE CPEICTBA JIJISl IPEICTABICHUS
CYIIECTBEHHBIX CBS3EH M OTHOILICHUM, a TAKKE MPOTUBOPEUUIA, BHISIBIICHHBIX B
MH(POPMAITMOHHBIX HCTOYHUKAX;



HAXOJIUTh U MPUBOJUTH KPUTUUECKHE API'YMEHTHI B OTHOIIEHUH JIEUCTBUM U CYKIECHUN
JPYroro; CHOKOMHO M pa3yMHO OTHOCUTBCS K KPUTUUYECKUM 3aMEYaHUsIM B OTHOUIEHUU
COOCTBEHHOI'O CYXIEHUS, pACCMAaTPUBaTh UX KaK peCypc COOCTBEHHOT'O pa3BUTHS;

BBIXOJIUTh 32 pAMKH Y4EOHOIO MTPEeIMETa U OCYIIECTBIATh LEJICHAIPABICHHBIN TOUCK
BO3MOXKHOCTEW JUIsl IIMPOKOTO NMEpPeHOca CPEACTB U CIOCO00B ACHCTBUS;

BBICTPaMBaTh UHIWBHYalbHYIO 00pPa30BaTelIbHYIO0 TPAEKTOPUIO, YUUTHIBAS
OTrpaHUYEHHUSI CO CTOPOHBI APYTMX YYaCTHUKOB U PECYPCHBIE OTPAHUYEHUS;

MEHATb U YAEP>KUBATh PA3HbIE MO3UIIMHU B TTO3HABATEIILHON JEATEIBHOCTH.

KoMMyHHMKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eiCTBHS
BhpInyCKHUK HAy4YHTCH:

OCYILECTBIISATH JIEJIOBYI0O KOMMYHUKAIIUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMU
(kax BHYTpHU 00pa30BaTeNIbHOIN OpraHu3alliy, TaK U 3a ee MpeaeaamMu), nogouparb
NapTHEPOB JJIs 1€J0BOM KOMMYHHUKAIIMHM UCXO/s U3 COOOPaKEHUN Pe3yabTaTUBHOCTH
B3aMMOJCHUCTBHS, 4 HE JINYHBIX CUMIIATUN;

IIPU OCYILIECTBICHUH IPYIIIOBOM pabOTHI OBITH KaK PYKOBOAMUTENEM, TaK U YICHOM
KOMaH/Ibl B pa3HbIX poJiiX (TeHepaTop Uei, KPUTUK, UCTIOTHUTEIb, BHICTYIIAIOIIHM,
AKCIIEPT U T.1.);

KOOPJIMHUPOBATH U BHITIOJIIHATH PA0OTy B YCIOBUSX PEaIbHOTO, BUPTYaJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BEPHYTO, JOTUYHO ¥ TOYHO U3J1ararb CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM
aZIeKBaTHBIX (YCTHBIX U ITMCBMEHHBIX) A3BIKOBBIX CPE/CTB;

pacno3HaBaTh KOH(QIMKTOT€HHbIE CUTYallMU U MPEAOTBPaLaTh KOHPIUKTHI 10 UX
aKTUBHOM (ha3bl, BEICTpaUBaTh JEJIOBYIO U 00pa30BaTeIbHYI0 KOMMYHUKAIUIO, n30eras
JIMYHOCTHBIX OLIEHOYHBIX CYKICHUH.

Ili1anupyemble npeaMeTHble pe3yabrarsl ocBoenuss OOII
B pe3yabrarte nzyuenusi yueOHOro npeamera «XuMHus» Ha YPOBHe CpeHero o01ero
o0pa3oBaHus:

BbInycKHUK Ha YyII1yOJIeHHOM YPOBHE HAYYHUTCS:

pPacKpbIBaTh Ha MPUMEPaX POJIb XUMHUH B (POPMUPOBAHUN COBPEMECHHON HayYHOU
KapTUHBI MUPA U B IPAKTUYECKOMN JESITEIbHOCTH YE€JI0BEKA, B3aUMOCBI3b MEXKY XUMUEH
U IPYyTUMH €CTECTBEHHBIMU HAYKAMU;

WUTFOCTPUPOBATh HA MPUMEPAX CTAHOBICHUE W BOJIIOIUIO0 OPraHUYECKONM XUMHUM KaK
HAyKHW HA PA3JIMYHBIX UCTOPUYECKHUX ATAIAaX €€ PA3BUTHS;

yCTaHaBJIMBAaTh MPUYMHHO-CJIEACTBCHHBIE CBSI3U MEX/Y CTPOCHUEM aTOMOB
XUMHUYECKUX AJIEMEHTOB U MTEPUOIMYECKUM U3MEHEHUEM CBOMCTB XUMHYECKHX
AJIEMEHTOB U UX COCMHEHUN B COOTBETCTBUHU C MOJIOKEHUEM XUMHUUECKNX FJIEMEHTOB B
MEPUOANYECKON CUCTEME;

AHAJIM3UPOBATH COCTAB, CTPOCHUE W CBOMCTBA BEIIECTB, MPUMEHSIS TTOJOKEHUS
OCHOBHBIX XUMHUYECKUX TCOPHUI: XUMAYECKOTO CTPOCHUSI OPraHUYECKUX COCTUHECHUN
A.M. bytnepoBa, CTpo€HHUS aTOMa, XUMUYECKOU CBA3H, JICKTPOJIUTHUECKON
JTUCCOIMAIUM KUCJIOT U OCHOBAHWI; YCTAHABJIMBATH TPUUYMHHO-CJICCTBEHHBIE CBSI3U
MEXy CBOMCTBAMU BEIIECTBA U €TI0 COCTABOM U CTPOCHUEM;



MPUMEHSTH IPaBUIIA CUCTEMATUYECKON MEXTyHApOIHON HOMEHKIATypbl KaK CpEACTBa
pa3nuYeHMs U UICHTU(UKAIIMU BEUIECTB 10 UX COCTABY U CTPOEHUIO;

COCTaBIIATh MOJIEKYISIPHBIE U CTPYKTYPHBIE (POPMYIIbI HEOPTAHUYECKHUX U
OpraHUYECKUX BEIIECTB KaK HOCUTENEH HH(OPMAIIMU O CTPOCHHUH BEILIECTBA, €T0
CBOICTBaX U MPUHAMJIEKHOCTH K ONPEJEICHHOMY KJIacCy COEANHEHMI;

OOBSCHATH MPUPOY U CIIOCOOBI 0OPA30BAHUS XUMHUYECKOM CBS3H: KOBAJICHTHOU
(monsipHOM, HETOJISIPHOMW ), HOHHOM, METAJTNYECKOM, BOAOPOITHON — C LIEIBIO
OMpeeNIeHUs] XUMUYECKON aKTUBHOCTHU BEIECTB;

XapaKTepu30BaTh (PU3MUYECKUE CBOMCTBA HEOPraHUUYECKUX U OPraHUYECKUX BEIIECTB U
YCTaHABIMUBATH 3aBUCUMOCTD (DU3UYECKUX CBOMCTB BEUIECTB OT TUIA KPUCTANINYECKON
pELIeTKY;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B UBMEHEHUH XUMUYECKUX CBOMCTB MPOCTHIX
BELIECTB, BOJIOPOAHBIX COCTUHEHUHN, BBICIIMX OKCUIOB U TUAPOKCUIOB;

NPUBOAUTH NPUMEPHI XUMHUECKUX PEaKIH, paCKPBIBAIOIUX XapaKTepHbIE
XUMHYECKHE CBOMCTBA HEOPTraHUYECKUX U OPraHUYECKUX BEIIECTB U3YUEHHBIX KIJIACCOB C
LENbI0 X UIACHTU(GUKAIMKU U OObSICHEHHS 00JIaCTH MPUMEHEHUS;

OTIPEACNIATh MEXaHU3M PEAKIIMH B 3aBUCHMOCTHU OT YCJIIOBHI MPOBEACHUS pEaKIuu U
IPOrHO3UPOBATH BOZMOXKHOCTD MTPOTEKAHUSI XMMHUECKUX PEaKIMil Ha OCHOBE TUIIA
XUMHYECKOU CBS3U U aKTUBHOCTU PEAreHTOB;

YCTaHABIMUBATH 3aBUCUMOCTD PEAKIIMOHHON CIOCOOHOCTH OPTaHUYECKUX COCTUMHEHUN
OT XapakTepa B3aUMHOTO BIUSHUS aTOMOB B MOJIEKYJIaX C LEJIbIO IPOTHO3UPOBAHUS
IPOJIYKTOB pEaKlnu;

yCTaHaBIMBAaTh 3aBUCUMOCTb CKOPOCTH XMMHUUECKON peakliiy U CMELICHUS
XHUMHUYECKOTO PAaBHOBECHSI OT Pa3IMUHbIX (DAKTOPOB C LIEJIBIO ONPEAEIICHUS
ONTUMAaJbHBIX YCIIOBUHM MPOTEKAHUSI XUMUYECKUX MTPOLIECCOB;

yCTaHaBIMBAaTh FEHETUUYECKYIO CBSI3b MEX/y KJIaCCAaMU HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB JUIsl 000CHOBaHMSI MPUHIUIHAIBHON BO3MOXXHOCTH MOJTy4EHUs
HEOPraHWYECKUX U OPraHMYECKUX COCTUHEHUH 3a/JaHHOTO COCTaBa U CTPOCHUS;

noaOuparh peareHThl, YCIOBUS U ONPEAEIATh IPOAYKThl peaklui, MO3BOJISIOIINX
peanu3oBaTh JJaOOPaTOPHbIE U MPOMBILUIEHHBIE CIIOCOOBI MOJYUYE€HHUs BaXKHEUIITNX
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB;

OIPEAEIIATh XapaKTep CPENbI B PE3YAbTaTe TUAPOIIN3a HEOPTAHUUECKUX U
OpPraHUYECKUX BEIIECTB U NPUBOAUTH IPUMEPHI THIPOIN3a BEIIECTB B [IOBCEHEBHOU
’KH3HU YeJI0BeKa, OMOJIOrHUYeCKX OOMEHHBIX MPOIECCax U MPOMBILIUIEHHOCTH;

IIPUBOJUTH IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI B IPUPOIE,
IIPOU3BOJCTBEHHBIX MPOIECCAX U )KU3HEAESITEIIbHOCTH OPraHU3MOB;

00OCHOBBIBATh NMPAKTUUECKOE MCIOIb30BaHNE HEOPTAHUYECKUX U OPTraHNYECKUX
BEIIECTB U UX PEaKINN B TPOMBILIUIEHHOCTHU U OBITY;

BBINIOJIHATh XUMUYECKHUI 3KCIIEPUMEHT IO PaCIIO3HABAHMIO U MOIYYEHHIO
HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB, OTHOCAIIUXCA K pa3IMYHbIM KjaccaM
COEIMHEHUI, B COOTBETCTBUHU C MPABUJIAMHU U NTpUEMaMU 0e301acHOM paboTHI ¢
XUMHYECKUMH BEILIECTBAMM U JJAOOPATOPHBIM 000pPYAOBAHHUEM;

IIPOBOJIMTH PACUYEThl HA OCHOBE XUMUYECKUX (DOPMYIT M YpaBHEHUIN PEAKILIMIA:
HAXOKJIEHUE MOJIEKYJIIPHON (POPMYJIBI OPraHUYECKOT0 BEIIECTBA IO €r0 IJIOTHOCTU U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, UJIM IO MPOJYKTaM CrOPaHMS;



pacyeThl MAaCCOBOM 10U (MAcChl) XMMUUECKOTO COCIMHEHUSI B CMECH; PACUEThI MACChI
(o6bema, KOIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIINH, €CJIA OJTHO U3 BELIECTB JJAHO B
M30bITKE (MMEET MPUMECH ); PACYEThI MACCOBOM WJIM OOBEMHOM JIOJIU BBIXOAA MPOAYKTA
peakIuu OT TEOPETUUECKU BOZMOXKHOTO; PACUEThI TETIOBOTO 3(h(PeKTa peaKkiuu; pacyeThl
00BEMHBIX OTHOIIEHHH ra30B MPU XUMUYECKUX PEaKIUIX; pacueTbl Macchl (00beMa,
KOJINUECTBA BEIECTBA) MPOAYKTA PEAKIIMH, €CJIU OJTHO U3 BEIIECTB JIaHO B BUJIC pacTBOPA
C OMPENIEIIEHHON MAaCCOBOM J0JIEN PACTBOPEHHOIO BELIECTBA,

HCIIO0JI30BaTh METO/Ibl HAYYHOTO MMO3HAHUS: aHAJIN3, CUHTE3, MOJICIUPOBAHUE
XUMUYECKUX TIPOLIECCOB U SBJICHUHN — MPU PEUICHUN YUEOHO-UCCIIEI0BATEILCKUX 3a/1a4
0 U3yYECHHUIO CBOMCTB, CTOCOOOB MOJYYCHUS U PACIIO3HABAHUS OPTAaHUYECKUX BEIICCTB;

BJIQJICTh NIpaBUIaMU 0€30MacHOTO 0OpaIleHUsl C €IKUMU, TOPIOYUMU U TOKCUYHBIMU
BEII[ECTBAMU, CPEICTBAMU OBITOBOM XUMHUH;

OCYIIECTBIISITh MMOMCK XUMUYECKON MH(OPMAILIMK 10 Ha3BaHUSIM, UACHTU(DHUKATOPAM,
CTPYKTYPHBIM (hOopMYysiaM BEIIECTB;

KPUTHUUYECKHU OIEHUBATh U HHTEPIPETUPOBATh XUMHUUECKYIO HHPOPMAITHIO,
COZIEPKAIIYIOCS B COOOIIECHUSAX CPEICTB MaccoBor nH(popMaimu, pecypcax MurepHera,
HAYYHO-TIOMYJISIPHBIX CTAThAX C TOUKHU 3PEHHS €CTECTBEHHO-HAYUYHON KOPPEKTHOCTH B
IEJISX BBISIBJICHUS OMIMOOYHBIX CYXKJIEHUNU 1 (POPMHUPOBAHKS COOCTBEHHOMN MO3UIINH;

yCTaHABIIMBATh B3aMMOCBS3U MEXKY (haKTaMH M T€OpUEH, MPUINHOMN U CIICICTBUEM
P aHAJM3€ MPOOJIEMHBIX CUTYaIlui 1 000CHOBAaHWU NMPUHUMAEMBIX PEIICHUH Ha
OCHOBE XMMUYECKUX 3HAHUH;

NPEICTABIATh MYTH PEUICHUs TI100aJbHBIX TPOOJIEM, CTOSIIIIUX TIEPE]] YETIOBEUECTBOM,
U TIEPCTIEKTUBHBIX HAIIPABICHUM PA3BUTHS XUMHYECKUX TEXHOJIOTHIA, B TOM YHUCIIE
TEXHOJIOTHI COBPEMEHHBIX MaTepuajoB ¢ pa3UnYHON (PyHKIIMOHAIBEHOCTHIO,
BO300HOBJISIEMBIX HCTOYHUKOB CHIPbS, MEPEPA0OOTKH U YTUIU3AIMH MPOMBIIUICHHBIX U
OBITOBBIX OTXOOB.

BbInycKHHMK HA YIJIY0JIEHHOM YPOBHE IMOJYYHT BO3MOKHOCTD HAYYHTHCS:

Gopmynuposams yeib UCCIe008aHUS, 8bI0BULAMDb U NPOBEPSIMb IKCNEPUMEHMANbHO
2unome3sol 0 XUMUYECKUX CEOUCMBAX 8EUieCmE HA OCHOBE UX COCMABA U CIMPOCHUSL, UX
CROCOOHOCU 6CIYNAMb 8 XUMUYECKUe PeaKyull, 0 Xapakmepe u npooyKmax paziudHblx
XUMUYECKUX PeaKYUll,

CaAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUNMb XUMUUECKUE IKCNEPUMEHMBL C
cobnrodenuem npasui 6e30nacHol padbomuol ¢ seuecmeami U 1abopamopHbim
obopyoosanuem;

UHmMepNpemupo8ams OaHHbLE 0 COCMABe U CMPOEeHUU BeUeCma, NOTYYEHHbIE C
HOMOWBIO COBPEMEHHBIX (DUSUKO-XUMUUECKUX MEMOO08;

ONUCHIBAMb COCMOSIHUE INEKMPOHA 8 AMOMe HA OCHOBE COBPEMEHHBIX KEAHMOBO-
MEXAHUYECKUX NPeOCmasieHUll 0 CMpPOEHUU AmoMa Osl 0ObICHEHUSL Pe3YTbMAmMOos
CNEeKMPANIbHO20 AHAIU3A BEULECE;

Xapakmepuz08ams pojib A30MOCO0EPHCAUUX 2eMEPOYUKTUYECKUX COCOUHEHUT U
HYKJLEUHOBBIX KUCTOM KAK BANCHEUUUX OUOI0SUYECKU AKMUBHBIX 6eUeCms;

NPOCHO3UPOBAMb BO3MONCHOCTL NPOMEKAHUSL OKUCTUMETbHO-80CCMAHOBUMEILHBIX
PEeaKyuil, 1excaujux 8 0CHO8e NPUPOOHBIX U NPOUZBOOCHBEHHBIX NPOYECCOS.



Conep:xkanue yueoHoro npeamera (204 - yaca)
ConepxaHue CTPYKTYpUpOBaTh IO pasfeiaM € yKa3aHHeM KOJMYEeCTBa 4YacoOB Ha UX
U3y4eHHUE.

Yriy0/1eHHbIH YPOBEHb

OCHOBBI OPraHUYeCKO XUMHUU

[TosiBeHUE U pa3BUTUE OPraHUYECKON XMMUM Kak Hayku. [Ipeamer oprannyeckoi
XUMUHM. MeCTO U 3HaYe€HUE OPraHMuYeCKOM XMMHUU B CUCTEME €CTECTBEHHBIX HaYK.
B3anMoCBs3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIIECTB.

XUMHUYECKOE CTPOCHUE KaK MOPSAJ0K COCAMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX
BaJICHTHOCTU. OCHOBHBIE TIOJIOKEHHUSI TEOPUU XUMHUYECKOTO CTPOEHHUSI OPTaHUYECKUX
coenquueHuit A.M. bymiepoBa. YriepoaHblil CKeJIeT OpraHM4e€CKON MOJIEKYIIbI.
KparHocTh XUMHUECKOU CBSA3U. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XMMUYECKOTO
cTpoeHus Monekyn. M3omepus u uzomepsl. [lonstie o pyHKIMOHATBEHOM TpyTIIIE.
[TpuHIMIBL KTaccUPUKALIMK OpraHUYECKUX COeAMHEHUI. MexxyHapoaHas
HOMEHKJIATypa Y MPUHIUIIBI 00pa30BaHMs Ha3BaHUW OPTraHUYECKUX COCAMHEHHI.
Kiraccuduxarus u 0cCoOEHHOCTH OpraHMYECKUX peakiuii. PeakiimoHHbIe IEHTPHI.
IlepBoHavyanbHBIE NOHATHUS O TUIIAX U MEXaHU3MAaX OPraHMYECKUX PEAKIUK.
['oMonuTHYECKUIA U TETEPOTUTUYECKUIN PA3PbIB KOBAJICHTHOW XUMHYECKOU CBSI3H.
CBoOoHOpaIMKATBHBIN M HOHHBIM MEXaHU3MBbI peakiuu. [loHsTue o Hykineoduie u
anekTpodue.

AJIKaHbl. DIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE MOJIEKYILI METaHa. Sp°-
rubpuau3anus opourtaei aToMoB yriepoaa. [ omonornyeckuii psij u odias hopmyma
ankaHoB. CucreMarnyeckass HOMEHKIIATypa ajJKkaHOB U paaukaioB. M3omepus
yIiepoaHoro ckenera. @u3ndyeckre CBONCTBA aAJIKAaHOB. 3aKOHOMEPHOCTU W3MEHEHHUS
¢u3nuecKX CBOMCTB. XUMHUYECKUE CBOMCTBA aJIKAaHOB: TaJIOTEHUPOBAHUE,
JETUIPUPOBAHNE, TEPMUUECKOE PA3JI0KEHUE, KPEKUHT KaK CIIOCOOBI TTOTYICHHS
BAXHENIINX COCITUHEHUN B OPTraHUYECKOM CUHTEe3€. [ OpeHre ankaHOB KaK OJIUH U3
OCHOBHBIX MCTOYHHKOB TEIJIa B IPOMBINIJIEHHOCTH U ObITY. MI30Mepu3aIus kak crocod
MOJTYYEHHsI BBICOKOCOPTHOTO OeH3nHA. MeXaHu3M peakiiui CBOOOTHOPAANKATIHLHOTO
3amemienus. [lonyuenue ankanos. Peakuus Bropna. Haxoxnenue B mpupoje u
MIPUMEHEHHE aJIKAHOB.

Huxnoankansl. CTpoeHHE MOJEKYIN MUKIOAIKaHOB. O011as popmyna IMKI0aTKaHOB.
Homenxkiarypa nuknoankanoB. M3omepus HUKIIOAIKAaHOB: YIIIEPOAHOTO CKENETA,
ME3KKJIacCOBasi, IPOCTPAHCTBEHHAs (yuc-mpanc-uzomepus). Cnenudrika CBOUCTB



LIHKJIO0AJIKAHOB C MaJbIM Pa3MEPOM IUKIIA. Peakiuy npucoeAMHEHUS U PaIMKAIBHOTO
3aMeIICHUSI.

AnKeHbl. DJIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIILI DTHIIEHA. SP2-
rubpuan3anus opouTanei arToMOB yriiepoia. G- U T-CBA3U. [ oMojoruuecKkuii psa u
obmast popmyrna ankeHoB. HoMmeHkaTypa ankeHoB. M3omepust alkeHOB: yIiIepOIHOTO
CKeJleTa, MOJIOKEHUSI KPaTHOM CBSI3U, IPOCTPAHCTBEHHAS (yuc-mpauc-u3oMepus),
MexkiaccoBas. Du3nyeckue cBOMCTBA aJIKeHOB. Peakiuu 31ekTpopuibHOro
MIPUCOEANHEHHUS KaK coco0 monyueHust GyHKIMOHAIBHBIX TPOU3BOIHBIX
yriieBoaopoaoB. [IpaBuno MapkoBHUKOBA, €ro AIEKTPOHHOE 00OCHOBaHME. Peakiuu
OKUCJICHUS U noiuMepu3aiuu. o3 TuiIeH kak KpymHOTOHHAXKHBIA TPOAYKT
XUMHUYECKOTr0 MPOou3BocTBa. [IpoMBbINLIEHHBIE U TA0OPATOPHBIE CIIOCOOBI OYYCHUS
ankeHoB. [Ipasuno 3atiyesa. IIpumeHeHNE aJIKEHOB.

Ankanuensl. Kmaccudukaius ajikaaueHoB MO B3AUMHOMY PaCIOI0KEHUIO KPAaTHBIX
cBsi3elt B Mosiekysie. OCOOEHHOCTH AIEKTPOHHOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS
comnpshKeHHBIX alikaaueHoB. O6mas popmyna ankaauenoB. HoMeHknarypa u uzomepus
ankaaueHoB. duznueckue CBOMCTBA AJIKAMEHOB. XUMUYECKHUE CBOMCTBA aJIKaJMEHOB:
peaKIuu npucoeauHenus (TuapupoBaHue, raJoreHupoOBaHNE), TOPEHUS U
nonumepusanuu. Bxnang C.B. Jlebenera B mojiydeHne CUHTETHYECKOTO KayduykKa.
Bynkanuzanus kayuayka. Pesuna. MHOrooOpasue BUJI0B CHHTETHYECKUX KayuyKOB, UX
CBOMCTBa U npuMeHeHue. [lonyyeHne ankaanueHoB.

AJKHHBL. DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIIbI alleTUJIEHa. SP-
rubpuauzanus opouraei atoMoB yrieposna. [omonornueckuii pan u odmas hopmyna
ankuHoB. HoMenknatypa. 3oMepus: yIiiepoIHOTro CKeleTa, OJ0KEHHsI KpaTHOU CBS3H,
MeXKKI1accoBasi. Du3nuecKkre CBOMCTBA aJKMHOB. XMMUYECKHE CBOMCTBA aJIKUHOB:
peaKIMK MPUCOEAUHEHUSI KaK CIIOCO0 MOITYUYEHUs TOJIMMEPOB U IPYTUX MOJIE3HBIX
OPOAYKTOB. Peakyuu 3ameujenusi. [opeHne alleTHUIIEHa KaK HICTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU ISl CBAPKH U pe3KH MeTaluioB. [lonydyenue aneruneHa
MUPOJIM30M METaHa M KapOUIHBIM MeTooM. [IpuMeHenue ameTusieHa.

Apensl. Hcmopus omkpeimus 6enzona. COBpeMEHHbIE TIPECTABICHUS 00 3JIEKTPOHHOM
U TIPOCTPAHCTBEHHOM CTpOeHUU OeH3zomna. Mzomepust 1 HOMEHKIIaTypa TOMOJIOTOB
oenzoma. O6mas ¢popmyna apeHoB. PU3nUecKue CBOKMCTBAa O€H30J1a. XUMHYECCKHEC
CBOICTBa OCH30J1a: peaKIuH AEKTPOPUIHLHOTO 3aMeleHus (HUTpOBaHUE,
raJIOTeHUPOBAHUE) KaK CIIOCO0 MOTYyUYEHUSI XUMUIECKUX CPEJICTB 3aIUTHl PACTCHHIA,
pucoeAuHEHUs (THAPUPOBAHNE, TAJIOTEHUPOBAHKUE) KaK 10Ka3aTEIbCTBO HEMPEAEIbHOIO
xapakrepa 6ensona. Peakuus ropenus. [lomydaenne 6enzona. OcobenHnocmu Xumuyeckux
ceoticmeé monyona. BzauMHoe BIUSIHUE aTOMOB B MOJIEKyJie Tosryosa. OpuenmayuorHvle
aghghexmul 3amecmumeneii. IIpuMeHeHNE TOMOJIOTOB OCH3071A.

Cmuptsl. Knaccuduxkarms, HOMEHKIIaTypa CiupToB. [ OMOIOTHUECKUH psiT 1 001Iast
dbopmya npeaeabHbIX OJHOATOMHBIX CITUPTOB. M3omepus. dusndeckne cBOMCTBA
MPEAEIbHBIX OTHOATOMHBIX CIIUPTOB. BOLOpOaHAs CBA3b MEXKIY MOJIEKYJIAMU U €€
BIIUsIHUE Ha (U3UYECKUE CBOMCTBA CIUPTOB. XMMUYECKUE CBONCTBA: B3aUMOJICUCTBUE C
HaTpPHUEM KaK CIIOCO0 YCTAaHOBJICHUSI HAJIMUUS TUIPOKCOTPYIIIIBI, C TaIOT€HOBOAOPOIAMU
KaK CIoco0 MOJy4YeHUs] paCTBOPUTENCH, BHYTPU- U MEKMOJIEKYJIApHAsl 1eTUIpaTallys.
Peaxkuus ropenusi: ciupThl Kak TOIIUBO. [lonydyenue sTanona: peakius: OpoxeHus
DJIFOKO3bI, TUAparanus 3tuwieHa. [[pumenenue metanona u sranona. GU3n0oa0ruaeckoe



JEUCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YE€JIOBEKA. DTHWICHIVIMKOJb U INIMLEPUH KaK
MPEACTABUTENN NPEAEIbHBIX MHOTOATOMHBIX CIUPTOB. KauecTBeHHAas peakuus Ha
MHOT'OATOMHBIE CIIUPTHI U €€ IPUMEHEHUE JJIsI PACIIO3HABAHUS INIMIIEPUHA B COCTABE
KOCMETHYECKHUX CpeacTB. [[pakTnueckoe NpuMEHEHNE dTUIICHITIMKOIS ¥ TIIMIEPUHA.
®enon. Ctpoenue Monekyinbl (heHona. B3anMHoe BiausiHue aTOMOB B MOJIEKYIe (peHoa.
dusnueckue cBoiicTBa peHosa. XuMHUIECKHE CBOMCTBA (PEaKIuu C HAaTPHUEM,
TUAPOKCUAOM HaTpusi, 6pomom). [lonyuenue denona. [Ipumenenue gpenona.

Anpaeruasl v keToHbl. Kitaccudukaius anbaeruoB U KeToHOB. CTpoeHHe MpelebHBIX
aJbJAETUI0B. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE KapOOHUIBHOW IPYIIIBL.
I'omonoruueckuit psi, o6mast popmynna, HOMEHKIATYpa U U30MEPUS MPeNeTbHbIX
anpaeruaoB. du3znueckue CBOKWCTBA MPEAEIIbHBIX aJbIETrUA0B. XUMHUUECKHAE CBOMCTBA
MPENENIbHBIX abJACTUI0B: THIPUPOBAHNE; KAUECTBEHHbBIC PEAKIIUU HA KaPOOHWIBHYIO
rpymmny (peakius «cepeOpsiHOTo 3epKaiay, B3auMoseiicTeue ¢ ruapokcuaom meau (1)) u
UX MPUMEHEHUE I OOHAPYKEHUS MPEACTbHBIX aJIbJIETU/IOB B MPOMBIILICHHBIX CTOYHBIX
Bozax. [lonmyueHne npenenbHbIX albJAETUIOB: OKUCIEHUE CIIUPTOB, THAPATALIUS
anetmiena (peakuus Kydeposa). TokcuuyHOCTh anbaerugoB. [Ilpumenenne
dbopMmanpaeruia u aneTagbaeruaa. AIeToH Kak MpeacTaBUTe b KeToHOB. CTpoeHue
MOJIEKyJIbI arleToHa. OCOOEHHOCTH peakluu OKUcaeHus anerona. [I[pumenenue aneroxa.
Kap6onoBsie kuciotel. Knaccudukanys u HOMeHKIaTypa KapOOHOBBIX KHCIIOT.
Crpoenue npeaenbHbIX OAHOOCHOBHBIX KapOOHOBBIX KUCIOT. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHUE KapOOKCUIIBHOM rpytiibl. ['oMonoruyeckuii psij u oomias
dbopMyna npeaeabHbBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCTOT. DU3MUecKre CBOMCTBA
npeeabHbIX OJHOOCHOBHBIX KApOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA MPEIEIbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT (PeaklMy ¢ METAJIJIaMU, OCHOBHBIMHU OKCHIaMH,
OCHOBAHHUSAMHU U COJIIMH) KaK IMOATBEPKAECHUE CXOICTBA C HEOPTaHUYECKUMH KACIOTaAMHU.
Peaknus srepudukanym u ee 00paTuMocTb. BiusiHue 3aMecTUTeNe B yIIIeBOAOPOTHOM
paaunKaie Ha CHITy KapOOHOBBIX KUCTOT. OCOOEHHOCTH XUMUYECKUX CBONCTB
MypaBbUHON KUCIIOTHL. [lomydyeHne npeaenbHbIX OMTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT:
OKHUCJIEHUE AJIKAHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB, AJIbAETUIOB. BaxkHeimme
IpeCTaBUTENN KapOOHOBBIX KMCIIOT: MypaBbUHAs, YKCYCHas U OeH30iHas. Briciime
MpeebHbIC U HeTIpeIeNIbHbIE KapOOHOBBIE KUCIOTHL. Onmuueckas uzomepus.
Acummempuueckuii amom yenepooa. [IpumeHeHrne kKapOOHOBBIX KUCIIOT.

Crnosxxubie 3gupsl 1 xupbl. CTpOCHHE U HOMEHKJIATypa CI0KHBIX A(hUPOB.
MesxkinaccoBast ©30Mepus ¢ KapOOHOBBIMU KHCIOTaMU. CIIoCcOObI TOTyYEeHUS CIIOKHBIX
a¢upoB. OOparuMocTh peakiuu dtepuduxanuu. [[pumMmeHenne cnoxxHbIX 3GUPOB B
MUIIEBON 1 Map(QIOMEpHON TPOMBIIIIIEHHOCTH. JKUPHI KaK CIIOKHBIE YU TIHIIEpPUHA U
BBICHIMX KaPOOHOBBIX KUCIOT. PacTUTeNbHbIE U )KUBOTHBIE KUPBI, UX COCTAB.
Pu3nyeCcKue CBOMCTBA KUPOB. XUMHUECKUE CBOMCTBA )KUPOB: TUAPUPOBAHHUE,
okucienue. [ uaponu3 uim OMbUICHHE JKUPOB KaK CIIOCO0 MPOMBIUICHHOTO MOTYYCHHS
CoJIel BBICIIUX KapOOHOBBIX KUCHOT. [I[puMmenenue xupoB. Mbuia Kak COJIU BBICIIUX
KapOOHOBBIX KUCJIOT. Moto1e cBOCTBa MbLa.

VYrnesoasl. Knaccuduxanus yrineonos. @usndyeckue CBOMCTBA U HAXOXKICHHUE YITIEBOAOB
B npupoze. [ oko3a kak ajbAeruaocnupT. XUMUYECKHE CBOKMCTBA IIFOKO3BI:
ayuaupoanue, aiKUIUposanue, CIupToBOE U MOJOYHOKHUCIIOE OpOKEHHE.
DKCIEpUMEHTAIBHBIE JOKA3aTEIbCTBA HAIMYMS AJIbJIETUIHON U CIUPTOBBIX TPYIII B



rtoko3e. [lonyuenue moko3bl. @pykmosa Kaxk uzomep enoxosvl. Pubosa u
oesokcupuboza. BaxuHenue qucaxapuasl (caxaposa, 1aKkmosda, Maismosa), UX CTpoeHUe
U (u3nUecKue cBOiCTBa. ' uaponn3 caxapossl, 1akmo3ssl, Maivmossl. Kpaxmain u
LEJUII0NI03a KaK OMOJIOrMuecKre MojJuMepbl. XMMUYECKUE CBOMCTBA Kpaxmaa
(ruzposnu3, KaYeCTBEHHAs PeaKIlus ¢ HOIOM Ha KpaxMall U €€ MPUMEHEHUE s
oOHapyXeHUs KpaxMalia B IPOAYKTaX MUTaHUsI). XUMUYECKUE CBOMCTBA 1EJLTIOIO3bI:
TUAPOIN3, 00pa3zoBaHue CIOXKHBIX 3GUpoB. [[pumeHeHue u 6uosorudyeckas pojib
yriieBos10B. OKUCIIEHUE YITIEBOIOB — UCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. [loustue
00 MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOTO BOJIOKHA.

Nnentudukainms opraHuuecKkux coeiuHeHui. ['eHeTnueckas CBsi3b MEX/1y KjlaccaMu
OpraHUYECKUX COCTMHEHUH.

Awmunsbl. [lepBuuHbie, BTOpUYHBIC, TpeTUUHbIE aMUHBI. Kitaccudukaiys aMuHOB IO TUITY
YIJIEBOAOPOAHOTO pajuKaja U YUCIy aMUHOTPYII B MOJIEKYJie. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MPEETbHBIX aMUHOB. DU3NYECKUEe CBOMCTBA AMUHOB.
AMMHBI KaK OPTraHUYECKHE OCHOBAHUS: PEAKIIUU C BOJOM, KHCIOoTaMu. Peakius ropeHusl.
AHWIVH KaK NMpeJCTaBUTEIh apoMaTHIeCcKuX aMuHOB. CTpoeHue aHuInHA. [[puauHbI
ocyabJieHusI OCHOBHBIX CBOMCTB aHUJIMHA B CPAaBHEHUHU C aMUHAMU MPEACITBHOTO psijia.
XUMHUYECKHE CBONCTBA aHWJIMHA: B3aMMOJICCTBUE C KMUCIOTaMK, OpOMHOM BOJIOH,
okucnenue. [lonydyeHre aMUHOB aJIKUIMPOBAHUEM aMMHaKa U BOCCTAaHOBJICHUEM
HUTPOMPOU3BOIHBIX yIIIeBOA0POAOB. Peakius 3ununa. [I[puMeHeHne aMiHOB B
(hapmalieBTUUECKOM MPOMBIIIIICHHOCTH. AHUIUH KAK Cbipbe 051 NPOU3B00CMBA
aHununoswvlx kpacumeneu. Cunmesvl Ha OCHO8E AHUIUHA.

AmuHokucnoTsl U 6enku. CoctaB 1 HOMeHKIaTtypa. CTpoeHrne aMUHOKHUCIIOT.
T'omomnornueckuii ps MpeAeTbHBIX aMUHOKHUCTIOT. M30Mepust npedeibHbIX AMUHOKUCTION.
duznyeckre CBOMCTBA NMPEACIbHBIX AMUHOKHUCIOT. AMUHOKHUCIIOTHI Kak aM(pOTepHbIe
oprannueckue coequuenus. Cunres nentuaos. [lentuanas cBs3b. buonornyeckoe
3HaYeHUE -aMUHOKHUCIIOT. OOIacTH MPUMEHEHHS] aMUHOKHUCIIOT. benku kak mpupoaHbie
ouomnonumepsl. CocTaB u cTpoeHue 6enKkoB. OCHO8HbIE AMUHOKUCTIOMbL, 00pa3youjue
benku. XuMU4eCcKue CBOMCTBA OCIIKOB: THAPOIIN3, IEHATypallusl, KaYeCTBEHHbIC
(uBeTHBIC) peakuuu Ha Oenku. [IpeBpareHus GeNKOB MUIIN B OPraHU3ME.
buonornueckue Gpynkunn 0enKoB. JJocmudicenuss 8 u3yueHuU CmpoeHus u cunmesa
benxos.

Azomcooeporcawue cemepoyurnuyeckue coeournenus. Iluppon u nupuoun. s1eKkmpoHHoe
CmpoeHue, apomMamudecKuil xapakmep, paiuyue 8 NposieleHuu OCHOBHbIX CEOUCME.
Hykneunosvie kucnomsi: cocmas u cmpoenue. Cmpoenue Hykieomuoos. Cocmag
Hykneunoswix kuciom ([IHK, PHK). Ponb HyK1euHo8bIX KUCIOM 8 HCUIHEOesAMeNbHOCMU
OP2aAHU3BMOS.

Bricokomonekynsipabie coequHeHusl. OCHOBHBIE MOHSITUSL BBICOKOMOJEKYIISPHBIX
COCIMHEHUN: MOHOMEp, TMOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINU.
Knaccudpukanus nomumepoB. OCHOBHBIE CMOCOOBI MOJTYYEHHS] BBICOKOMOJICKYISIPHBIX
COCIMHEHUI: peakluu MOJMMEpU3alud U TMONHUKOHJeHcaluu. CTpoeHHe U CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTbH CBOMCTB MOJIMMEPOB OT CTPOCHUS MOJIeKyI. TepMoriacTHUHbIE
U TEPMOPEAKTUBHBIE MOIUMEpBL. [Iposodswue opeanuueckue noaumepwvl. Komnozummnole
mamepuanwl. Ilepcnekmugvl ucnonv3osanus Komnosumuvlx mamepuanos. Knaccupukanus
BOJIOKOH. CuHTeTnueckue BosiokHA. [lonusdupHble W NONMAMUIHBIE BOJOKHA, HX



cTpoeHue, cBoicTBa. [IpakTueckoe UCMONb30BaHUE BOJIOKOH. Cunmemuueckue nieHKu:
usonAYUs Ol NPOB0008, MeMOpaHvl Ol ONPeCHeHUs: 800bl, 3aAUjUMHble NIAeHKU OJis
asmomoduell, niacmuipu, xupypeuveckue noeasku. Hoevie mexunonocuu oanvhetiuieco
COBEPULEHCMBOBANUSL NOTUMEPHBIX MAMEPUATOB.

TeopeTnueckue OCHOBbI XMUMHH

Crpoenue BemectBa. CoBpeMeHHast MOJIENb CTPOCHUA aroma. Jlyain3m 3IeKTpoHa.
Keanmosvle uucna. PacipeneneHue 371€KTPOHOB IO YIHEPTETUUECKUM YPOBHSIM B
COOTBETCTBUH C IPUHLIMIIOM HAUMEHBIIIEH SHEPTUU, MPABUIOM XYH/1a U TPUHIIUIIOM
[Taynu. OcoOEHHOCTH CTPOCHUS SHEPTETUUECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.
DnexkTpoHHas KOHpUrypamus atoma. Kimaccudukanus XuMHIecKux 3J1eMeHTOB (s-, p-, d-
anemMeHThl). OCHOBHOE U BO30Y>K/ICHHbBIE COCTOSIHUS aTOMOB. BasleHTHBIE 2JIEKTPOHBI.
[Tepuonnueckas cucrema xumuueckux aneMeHToB .M. Menneneesa. @usnueckui
cMmsblca [Iepuonnueckoro 3axkona JI.M. Menneneesa. [IpuunHbI 1 3aKOHOMEPHOCTHU
WU3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COCIMHEHMI 10 TIEpUOIaM U TPYyMIaM.
MupoBo33peHuyeckoe U HayuyHoe 3HaueHue [lepuoguueckoro 3akona JI.11. Menneneesa.
IIpoenosvl JI.U. Menoeneesa. Omxpvimue HOBbIX XUMUHECKUX I/IEMEHMO8.

DNEeKTpOHHAs MPUPOJIa XUMUYECKOU CBA3U. DIEKTPOOTPHUIIATEIbHOCTh. KoBasieHTHAas
CBsI3b, €€ PA3HOBHJIHOCTH U MEXaHU3MbI 00pa30oBaHus (OOMEHHBIN U JOHOPHO-
aknenTopHbiit). MoHHas cBsi3b. Merammueckas cBsi3b. BomopoaHas cBs3b.
Mestcmonexynapnole 83aumo0elcmeusl.

Kpucrannnueckue u amopdnbie BeiecTsa. TUITBI KPUCTATIITMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAsI, METaNInYecKas ). 3aBUCUMOCTh (PU3HUUECKUX CBOMCTB BEIIECTBA
OT TUIA KpUCTaJUIMUecKol pemeTku. [Ipuannel MHOrooopasus BemiectB. CoBpeMeHHBIE
NPECTaBICHUS O CTPOCHUU TBEPJIBIX, KUIKUX U ra3000pa3HbIX BEIIECTB. JKuokue
KpUCmaJiol.

XHUMHUYECKHUE peaklMK. | OMOTeHHbIE U FeTepOreHHbIe peakiuu. CKOpOCTh peakinu, e
3aBUCUMOCTH OT Pa3jIMYHbIX (PAKTOPOB: MPUPOABI PEarupyroIINX BEIIECTB,
KOHIIEHTpAIlMX Pearupyrolinx BemecTB, TeMrneparypsl (npasuiio Baut-T'odda),
IUIOIIAIA PEAKIIMOHHON MOBEPXHOCTH, HAJTUYHS KaTaJIu3aTopa. DHEPrUs aKTUBALIMH.
Axmusuposannwiil komnaexc. Karanuzatopsl u karaiu3. Poib Karaan3aTopoB B PUPOJE
Y IPOMBILIJIEHHOM MPOU3BOJCTBE.

Tonamue 06 sumanenuu u sumponuu. Suepeus I uboca. 3axon ['ecca u ciaencTBus u3
Hero. TermoBbie 3)PEKTh XUMUIECKUX PeaKInid. TepMOXUMHUUYECKUE YPABHECHHS.
OOparumocTh peaknuii. XuMu4deckoe paBHoBecue. CMeleHne XUMHUIECKOTO PAaBHOBECHUS
O[T ACHCTBUEM PA3THYHBIX (DAKTOPOB: KOHIICHTPAIIMH PEATCHTOB MJIN MPOTYKTOB
peakuuu, JaBJICHHs, TeMIeparypbl. Pob cMeleHus paBHOBECHUS B TEXHOJIOTMUYECKHUX
poueccax.

JucniepcHble cucteMbl. Konnouounsie cucmemsl. VicTunHbie pacTBOpbl. PacTBopeHue kak
busnko-xumuueckuit mporecc. CriocoObl BRIpaKEHHsI KOHIIEHTPAIIUU PACTBOPOB:
MAaccoBas J0Js1 paCTBOPEHHOTO BELIECTBA, MOIAPHAA U MONANbHAS KOHYeHmpayuu. Tump
pacmeopa u mumposeaHue.

Peakuuu B pactBOpax anekTponuToB. KauecTBEeHHBIE pEakIni HA MOHBI B PaCTBOPE.
KucnotHo-0CHOBHBIE B3aUMOAEHCTBHUS B pacTBOpax. AMMOTepHOCTD. HoHHoe
npoussederue 800vl. Booopoouwiii nokazamensv (pH) pacmeopa. I'naponus comnei.



3Ha4YeHUE TUAPOIN3a B OMOJIOTHYECKIX 0OMEHHBIX Tporieccax. [I[pumenenne ruaponmsa
B ITPOMBIIIJICHHOCTH.

OKHCITUTETPHO-BOCCTAHOBUTENIBHBIE PEAaKIM B TMPUPOAC, IMPOU3BOICTBEHHBIX
IpOIECCaX M KUIHEACATEIBHOCTH OPTaHU3MOB. OKUCAUMENbHO-80CCMAHOBUMENbHBLU
nomenyuan cpeovi. Huaepamma Ilyp6s. lloBeneHue BeEHIECTB B cpelax C pPa3HbIM
3HaueHueM pH. MeToasl  DIEKTPOHHOTO U 31€KMPOHHO-UOHHO20  OalaHca.
[NanpBaHMYECKU 37€MEHT. XUMHUYECKUE UCTOUYHUKHU TOKA. Cmanoapmubviil 6000POOHbLLL
anekmpoo. Cmanoapmubslil 1eKmpoOHblll nomeHyual cucmemvl. Pso cmaundapmmolx
IIeKMPOOHbIX ~ nomenyuanos.  Hanpaenenue — OKUCIUMENbHO-80CCMAHOBUMETLHBIX
peakyuii. DIEKTPOIHU3 PACTBOPOB M pacijiaBoB coneil. llpakTudyeckoe npuMeHEHHE
AIIEKTPOITHM3a JIJISl TOMYyUEHUS IMIEIOYHBIX, METOYHO3EMENbHBIX METANIOB U aJTFOMHUHUA.
Koppo3zus MeTamioB: BUABI KOPPO3HUHU, CIIOCOOBI 3aITUTHI METAJIOB OT KOPPO3HUH.

OCHOBBI HEOPTAHUYECKOH XMMUU

O6mmas xapaxkrepuctuka 31eMeHTOB |A—IIA-rpymmn. Okcuibl 1 NEpOKCUIbI HATPUS U
kanus. Pacrio3zHaBaHue kaTnoHOB HaTpus U Kanus. Coiu HaTpusl, Kalvs, KaJablus U
Mar"usi, uX 3Ha4eHue B MPUPOJIE U )KU3HU YelloBeKa. Kecmkocmb 600bl u cnocodwl ee
yempanenus. Komnnexcruvle coeOunenus anomunus. Anomocuiukamei.

Metamnsl IB-VIIB-rpynn (meas, iuHk, Xpom, maprasen). OcoOeHHOCTH CTPOSHUS
aromoB. OO01ue Gpuznueckrue U XuMUuecKkue cBoicTra. [lonyyenre u npuMeHeHHE.
Okcuabl ¥ TUAPOKCUABI ATUX METAIIJIOB, 3aBUCUMOCTb UX CBOWCTB OT CTEIIEHHU OKHCICHUS
anemeHTa. Baxneitmue comu. OKUCIUTENBHBIE CBOMCTBA COJIEN XpOMa U MapraHia B
BBICIIIEH CTETIEHU OKHUCIICHUs. Komniekchvie coeOunenus Xxpoma.

O6mas xapakTepucTuka 31eMeHToB |V A-rpynmnel. CBoHCTBa, MOTyUYCHHE U TIPUMEHEHHE
yriist. CHHTE3-Ta3 Kak OCHOBAa COBPEMEHHOM MPOMBIIIJIEHHOCTH. AKTUBUPOBAHHBIA YTOJIb
Kak asnicopOeHt. Hanocmpykmypol. Mupogvie docmudicenus 8 obracmu co30anus
Hanomamepuanos. INeKmpoHHOe CMpOoeHUe MONIEeKYbl yeapHo2o 2aza. llonyuenue u
npumeHeHue y2apHozo easa. buomornueckoe AeiicTBue yrapaoro rasa. Kapouas
KaJbIus, aJTIOMUHUS U xene3a. KapboHatsl u ruapokapboHarsl. Kpyeosopom yenepooa 6
JHcUB0ll U Hedcusoll npupode. KadecTBeHHas peakius Ha kKapOoHaT-uoH. dusnueckue u
XUMHUYECKUe CBoMcTBa KpeMHUs. Cuilanbl U cuuiubl. Oxcun kpemuus (IV).
Kpemnuesbie KUCHOTHI U uX coiu. CHUIIMKaTHbIE MUHEPAJIbl — OCHOBA 3€MHOM KOPBI.
O6mas xapakrepuctuka 3meMeHToB VA-rpynmbel. Hutpunsl. KauecTBeHHas peaxius Ha
MOH aMMOHHMsI. A30THasl KHCJIOTa KaK OKUCIUTENb. HUTparel, ux ¢pusndeckue u
XUMHYECKHE CBOMCTBA, MpuMeHeHne. CBONCTBA, MOTy4YeHNE U IpUMeHeHue Gocdopa.
dochun. Dochopurie u noaudocdopHbie KUCIOTHL. bronorndeckas pons dhocdaros.
O6mras xapakrepuctuka 3eMeHToB VIA-rpymnmel. OcoObie cBOMCTBA
KOHIIEHTPUPOBAHHOM CepHOM KHUCIIOThl. KauecTBEeHHbIE peakuu Ha Cyabpua-, cynbpur-,
U Cynb(aT-uoHBI.

O6mas xapakrepuctuka 3eMeHToB VIIA-rpymnmel. OcobeHHOCTH XuMun (propa.
["anoreHoBOIOPOABI U UX MONTyYeHHE. ['a1oreHoBOIOPOIHBIE KUCIOTHI U UX COJIH.
KauectBeHHbIe peakuuu Ha TajoreHua-uoHbl. Kucnopoacoaepxaiie coeiMHEHUs
xJyiopa. [IpumeHenune rajJoreHoB U NX BaXKHEUIINX COCAUHECHUM.

bnazopoonsie 2azwvl. Ilpumenenue 61a20poonbvlx 2a3086.



3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOLOPOAHBIX COCTUHEHUH,
BBICHIMX OKCUIOB U THIPOKCHJIOB.
WNnenTudurkanys HEOPraHM4eCKUX BEIIECTB U MOHOB.

XUMUS U )KM3Hb

Hayunbie MeTonwl mo3HaHUs B XUMHUM. VICTOUHMKM Xumudeckod HHGPOpMAIIUU.
[Touck wuHboOpManMu MO Ha3BaHUAM, HUJCHTU(PUKATOpaM, CTPYKTYPHBIM (opmyraMm.
XUMHUYECKUI aHallu3, CUHTE3, MOACIUPOBAHNE XUMUYECKUX MPOIIECCOB U SBICHUM Kak
METOJ[bl HAy4YHOIO IMO3HaHUsA. Mamemamuueckoe MoOenuposanue NpocmpaHcmeeHHO20
cmpoenust MoneKyn opeanuyeckux sewjecms. CogpemenHvle usUKo-XuMUUecKue memoosbl
YCMAHOBAEHUsL COCMABA U CMPYKMYPbl 8eUyecme.

Xumust 1 310poBhe. JlekapcTBa, (pepMEeHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHbBIC
Bonbl. [IpoOneMbl, CBSA3aHHBIE ¢ MPUMEHEHUEM JICKAPCTBEHHBIX MpemnaparoB. BpemgHbie
OPUBBIYKA U (PAKTOPBI, pa3pylIaloliue 370pOBbe (KypeHHE, YMOTPEOJICHUE aJIKOTOJIs,
HapkoMaHwus). PaninonansHoe nuranue. [lumessie 106aBku. OCHOBBI TUIIEBON XUMUU.

Xumus B MenuirHe. Pa3paboTka gekapcTB. XUMUYECKUE CEHCOPBI.

XuMHSl B TIOBCEAHEBHOW JKM3HU. MOIOIME U YUCTAIIUE CPENCTBA. PemesieHTsl,
uHCEeKTUIUbI. CpesicTBa TMYHOM TUrueHsl u kocMeTnku. [IpaBuia 6e3omacHoi paboThI ¢
€IKUMH, TOPIOUUMH ¥ TOKCHYHBIMH BEIIECTBAMU, CPEICTBAMHU OBITOBONM XUMHUH.

XUMHUSI U CEIIbCKOE XO35UCTBO. MuHepadbHblE W OpPraHUYECKUE YIOOpEeHUSI.
CpencTsa 3allUThl PACTEHUI.

XuMHUS B TPOMBIILIEHHOCTH. OO6I1I1e TPeCTaBICHHs O MPOMBIIIIEHHBIX CIIOc00ax
NOJIyYeHUsI XUMHUUYECKHUX BEIIECTB (HA NIpUMEPE NPOU3BOACTBA aMMHAKa, CEPHOMN
KUCIIOThI). IIpoMblnuieHHass opranuueckas xumuss. CpIpbe I OpraHUYECKON
npombinieHHocTH.  [IpoGnema oTxomoB W moOouyHBIX  mponaykroB. HaumbGoiee
KPYIMHOTOHHA)KHbIE TIPOU3BOJACTBA OPraHWYECKUX COeAuHEHU. YepHas W 1LBETHas
MeTairyprus. CTEKI0 U CUIIMKATHAs! IPOMBIILIEHHOCTb.

XuMHsi U 3Hepretuka. l[IpupogHble MCTOYHMKHM YIIIEBOAOPONOB. lIpupomubii u
MOy THBIA HE(DTSIHOM Ta3bl, UX COCTAB U UCIOIb30BaHue. CocTaB HE(TH U ee IepepadoTKa.
Hedrenponykrel. OxranoBoe umcio OeHsumHa. OxpaHa OKpyKalIled Cpenbl Mpu
HedrenepepaboTKe U TPAaHCHIOPTHUPOBKE HEPTEMPOAYKTOB. AJIBTEpHATUBHBIE UCTOYHUKU
SHEPTHH.

Xumus B ctpoutenbcTBe. LlemeHnT. beron. [Togbop onTUMaibHBIX CTPOUTEIBHBIX
MarepHuajoB B MPAKTUUYECKOU JIESITEIbHOCTH YEJIOBEKA.

XUMHUSL U DKOJOTHA. XUMHUYECKOE 3arps3HEHUE OKpYKaromled Ccpeiapl U €ro
nocnenctBus. Oxpana ruapocdepbl, TOYBB, atMocdepsl, (mopsl u QayHbsl OT
XUMHUYECKOTO 3arpsi3HEHMUSL.

Tunsl pacyeTHbIX 3a1a4:

Haxoxaenue MonexynsipHoi (hOpMysibl OPraHUYECKOTO BEIECTBA MO €ro
IJIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIINX B €r0 COCTAaB, WJIM MO NPOAYKTaM
CrOpaHMUsI.

Pacuetsl MmaccoBo# 1051 (Macchbl) XUMUYECKOTO COCIMHEHUS B CMECH.



PacueTsl Macchl (00beMa, KOTMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJHO
13 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH).

PacueTsl MaccoBOil Wi 0OBEMHOM A0 BBIXOAA MPOIYKTA PEAKLIUUA OT
TEOPETUYECKH BO3MOKHOTO.

PacueTtsl TeroBoro ¢ dexra peakuuu.

PacueTsl 00beMHBIX OTHOIIEHUN Ta30B MPU XUMHUUYECKUX PEAKITUSX.

PacueTsl Macchl (00beMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIMH, €CIU OAHO
W3 BELIECTB JIaHO B BUJIE PaCTBOPA C OINPEIEIEHHOW MAaCCOBOW J0JIEM PACTBOPEHHOTO
BEILIECTBA.

IIpumepHbIe TeMbI IPAKTHYECKUX PA0OT (HA BHIOOP y4HTeEJIs):

KauecTBeHHOe onpeaeneHue yriepoaa, BOA0Opoaa U XJIopa B OpraHM4eCKuX
BEILIECTBAX.

KoHcTpynpoBanue mapocTep:;KHEBBIX MOAEIEH MOJIEKY OPTaHUYECKHX BEIIECTB.

Pacno3znaBanue miaacTMacc v BOJIOKOH.

[TonydyeHue UCKYCCTBEHHOIO IIEJKA.

Pelienue skcniepuMeHTaIbHBIX 33/1a4 Ha MOJYUYCHUE OPTaHUYECKUX BEIIECTB.

Pelienue skcniepuMeHTaIbHBIX 33/1a4 HA PACIO3HABAHUE OPTraHUYECKUX BEIIECTB.

Nnentudukanms HeOpraHM4eCKuX COCTUHECHUM.

[Tonyuenue, coOupanue U pacrio3HaBaHUE Ira30B.

Pemenne skcnepuMeHTaNIbHBIX 33/1a4 10 TeMe «MeTauibly.

Pemenune skcnepuMeHTaNIbHBIX 3a/1a4 10 TeMe «HemeTanmib.

Pemenne skcnepuMeHTaNbHBIX 337124 10 TeMe «['eHeTnueckas CBsi3b MEXKIY
KJIaCCaMU HEOPTaHUYECKUX COETUHEHUIN.

Pemenne skcnepuMeHTaNIbHBIX 337124 TI0 TeMe «['eHeTnueckas CBsi3b MEXKAY
KJIaCCaMU OPTraHUYECKUX COETUHEHUN».

[TomyyeHnue 3TuEHA U U3yYEHUE Er0 CBOMCTB.

[TomyyeHne yKCyCHOM KHCIOThI U U3yYEHHUE €€ CBOMCTB.

I'maponus xxupos.

N3roToBneHne Mbljia pydHOU pabOTHI.

XUMHS KOCMETHYECKUX CPEICTB.

HccnenoBanne CBONCTB OEIIKOB.

OCHOBBI TUIIEBON XUMHH.

HccnenoBanue mumieBbIX 100aBOK.

CBoiicTBa OTHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.

XHWMHUYECKHE CBOWCTBA AJIbJIETHIOB.

CunTte3 cnoxxHoro s¢dupa.

I'maponus yrieBonos.

YcrpaneHne BpEMEHHOM KECTKOCTHU BOBI.

KauecTBeHHBIE peakIMi HA HEOPraHUYECKHUE BEIIECTBA U UOHBI.

NccnenoBanue BIUSHUS pa3luyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON pEeaKIIUH.

OrnpeneneHue KOHIIEHTPAMUA PACTBOPa aCKOPOMHOBOM KUCIOTHI METOIOM
TUTPOBAHUA.



3)

Temaruuyeckoe NJIAaHUPOBAHUE

No
/

Tema ypoka

Peannzanusg BocrmmraTrenbHOTO
MOTEHIIMAJa ypoKa

Kon-
BO
qaco

10 kaacce

IToBTOpEeHMe M yriry0JieHrue 3HAHU I

®  YCTaHOBJICHHE JOBEPHUTEIbHBIX
OTHOIICHUIA MEXy YIUTEIEM U €T0
YYE€HUKaMHU, CIIOCOOCTBYIOIINX
MIO3UTUBHOMY BOCIPHUATHIO YUAIITUMUCS
TpeboBaHuUI U MPOCHO yuUTENs,
NPUBJICYCHNIO UX BHUMAHUS K
o0cyxnaeMol Ha ypoke uHpopMaIuy,
AKTHBH3AIMH UX TTO3HABATEIILHON
NeSITeTbHO CTH;

IpUMEHEHHE Ha YPOKE WHTEPAKTHBHBIX
dopM pabOTHI ydanuxcs:
WHTEJUIEKTYAIbHBIX UT'P, CTUMYIHPYIOITIX
TI03HABATEILHYI0 MOTHBAIIHIO ITKOJIEHUKOB;
JMCKYCCHUH, KOTOPBIE JAIOT yJaluMCs
BO3MOXXHOCTb IIPUOOPECTHU OTIBIT BEACHUS
KOHCTPYKTUBHOTIO MaJIora; rpynioBOH
paboThI WK paboTHI B TTapax, KOTOPHIC ydaT
IIKOJIbHUKOB KOMAaHJHOM paboTe 1
B3aMMOJICHCTBHUIO C IPYTUMU I€ThMH;
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OCHOBHBIE MTOHATHS OPTraHUYECKON
XUMHUU

®  YCTaHOBIICHHE JOBEPHUTEIBHBIX
OTHOIICHUIA MEXTy YIUTEIEM U €T0
YUCHHKAMH, CTI0COOCTBYIOIIUX
MO3UTUBHOMY BOCHPUSATHIO YUAIIIUMUCS
TpeboBaHUI U POCHO yuuTes,
NPUBJICYCHUIO UX BHUMAHUS K
obcyxaaeMoi Ha ypoke uHbopMaIuy,
AKTHBH3AIMH UX MTO3HABATEIILHOU
NeSITeIIbHOCTH;
NPUMEHEHHE Ha YPOKE WHTCPAKTHBHBIX
dbopM pabOTHI ydanuxcsi:
WUHTEJUICKTYAJIbHBIX HT'P, CTUMYIHPYIOIIIX
MO3HABATEIbHYI0 MOTHBAIIUIO IIKOJIHEHUKOB;
JMCKYCCUH, KOTOPBIE JAIOT YUaIIUMCs
BO3MOXKHOCTH MPUOOPECTH OTBIT BEACHUS
KOHCTPYKTUBHOTO JIUAJIOra; TPYIIIOBOMA
paboThl WK paboThl B Tapax, KOTOPhIE y4ar
IIKOJIbHUKOB KOMaHAHOM paboTe 1
B3aMMOJICHCTBUIO C IPYTUMU JEThMU;
WHUIIMUPOBAHUE U MOITICPKKA
UCCIIEZIOBATENBCKOM IeATETHHOCTH
IIKOJIbHUKOB B PaMKax peaau3aluyd MU
WHAUBUAYATbHBIX U TPYITIOBBIX
HCCJIEZIOBATEIHCKUX MTPOEKTOB, YTO JIACT
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HIKOJIbHUKaM BO3MOXHOCTH IMTPHOOpECTH
HaBBIK CAMOCTOSITEIBHOTO PELICHUS
TEOPETHUYECKOI MPOOIEMBI, HABBIK
TeHEPUPOBAHUS M O(POPMIICHHS
COOCTBEHHBIX MJICH, HABBIK YBAXKHUTEIHHOTO
OTHOIICHHS K YY)KUM HJIESM,
0o(opMIICHHBIM B paboTax APYrux
UCCIIeIOBATENeH, HABBIK ITYOIIMYHOTO
BBICTYIUICHUS TIepe]l ayAuTOPHEH,
apryMEHTHPOBAaHUS U OTCTAMBAHUS CBOCH
TOYKH 3PEHHUSL.

YiieBonopoabl

®  YCTaHOBIJICHHE JOBEPHUTEIBbHBIX
OTHOIICHHUIA MEXy YIUTEIEM U €T0
YYE€HUKaMHU, CIIOCOOCTBYIOIINX
TIO3UTUBHOMY BOCIPHUATHIO YUAIIUMUCS
TpeboBaHUI U MPOCHO yuUTENs,
NPUBJICYCHNIO UX BHUMAHUS K
o0cyx1aeMoi Ha ypoke uHbopMaIuy,
aKTHBH3AIMH WX TIO3HABATEIILHON
NeSITeTbHO CTH;
IpUMEHEHHE Ha YPOKE WHTEPAKTHBHBIX
dopM pabOTHI ydanuxcs:
WHTEJUICKTYAIbHBIX UTP, CTUMYIHPYIOITHX
MIO3HABATENIbHYIO MOTUBALIMIO IIKOJIBHUKOB;
JMCKYCCHUH, KOTOPBIE JAOT yJaluMCs
BO3MOXXHOCTb ITPUOOPECTHU OTBIT BEACHUS
KOHCTPYKTUBHOTIO MaJIora; rpyninoBOH
paboThI WK paboTHI B TTapax, KOTOPHIC ydaT
IIKOJIbHUKOB KOMaHJHOM paboTe 1
B3aUMO/ICHCTBHUIO C IPYTUMU I€ThMU;
MHUIMUPOBAHUE U TOAJIEPAKKA
UCCIIE/IOBATENIbCKON AEATEIbHOCTH
IIKOJIbHUKOB B paMKax pealu3aluy UMH
UH/IMBUYaJIbHBIX U IPYIIIOBBIX
UCCIIEIOBATENIbCKUX ITPOEKTOB, YTO JACT
HIKOJIbHUKaM BO3MOXKHOCTb ITPHOOpECTH
HaBBIK CAMOCTOSITEIBHOIO PELICHUS
TEOPETUUYECKOI MPOOIEMBI, HABBIK
TeHEepPUPOBAHUSA U 0(POPMIICHUS
COOCTBEHHBIX MJIEH, HAaBBIK YBaXHUTEIHHOIO
OTHOLICHMS K UY)KUM HJIEAM,
o(opMIIEHHBIM B paboTax APYrux
uccrieoBaresei, HaBbIK MMyOJIMYHOTO
BBICTYIUICHUS TIepe]l ayAuTOPHEH,
apryMEeHTHUPOBAHUS U OTCTAaUBAHUS CBOEH
TOYKH 3PEHMUSL.

26

Kucnoponconep:xamniue
OpraHUYECKUE COCTUHECHUS

®  YCTaHOBJIEHHE JJOBEPUTEIbHBIX
OTHOILICHUN MEX]y YIUTEIEM U €To
YYEHMKaMH, CTI0COOCTBYIOIIUX
MO3UTUBHOMY BOCIPUATHIO YUAIIUMUCS
TpeOOBaHUI U TPOCHO yUUTEII,
NPUBJIEYCHHUIO UX BHUMAHUS K
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oOcyxaaeMoi Ha ypoke HH(POpMaLnH,
aKTHBH3AIMH UX NIO3HABATEILHON
JeSITeIbHOCTH;

MHUIMUPOBAHKE U TOAICPKKA
HCCIIEI0BATENbCKON IEATEIbHOCTH
IIKOJIFHUKOB B paMKaX pealn3anuyd UMH
WH/IMBUYaJIbHBIX U TPYIIIOBBIX
HCCIIEIOBATEIBCKUX MTPOEKTOB, YTO JACT
HIKOJIbHUKaM BO3MO)KHOCTH ITPHOOPECTH
HaBBIK CAMOCTOSITEIIBHOTO PEIICHHS
TEOPETHUYECKOH MPOOIEMBI, HABBIK
TEHEPHUPOBAHUS M O(POPMIICHHS
COOCTBEHHBIX HJIEH, HABBIK YBAXHUTEIHHOTO
OTHOIICHHS K IY)KUM HJIESM,
0(OpPMIIEHHBIM B paboTax Apyrux
HCCIIeI0OBaTENeH, HABBIK MyOJTUYHOTO
BBICTYIUICHUS TIepe]T ayAuTOPHEH,
apryMEHTHPOBAHUS U OTCTAMBAHUS CBOCH
TOYKH 3PEHMUSI.

A30T- U cepocojiepKaIiue
COETNHEHUS

®  YCTaHOBIICHHE JJOBEPHUTEIBHBIX
OTHOIICHHUIA MEXy YIUTEIEM U €T0
YU4E€HUKaMHU, CIIOCOOCTBYIOIINX
TIO3UTUBHOMY BOCITPHATHIO YIAITUMUCS
TpeboBaHUI U POCHO yuuTes,
MIPUBIICUCHUIO UX BHUMAHUS K
00cyx1aeMoii Ha ypoke nH(popmaruu,
AKTUBU3AlMM UX [TO3HABATEIbHON
NeSITeNIbHOCTH;
MPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX
dbopm paboThI yJarmuxcsi:
MHTEJJICKTYAJIbHBIX UTP, CTUMYIUPYIOLIUX
MO03HABATEIbHYI0 MOTHBAIIMIO IIKOJEHUKOB;
JMCKYCCUH, KOTOPBIE JAlOT YYaIlIuMCs
BO3MOXKHOCTH MPUOOPECTH OMBIT BEACHUS
KOHCTPYKTUBHOT'O JIMajiora; rpymnrnoBon
paboThl WK paboThl B Tapax, KOTOPhIE y4ar
HIKOJIbHUKOB KOMaHAHOHN paboTe 1
B3aMMOJICHCTBUIO C IPYTUMU JETbMU;
WHUIMUPOBAHUE U MOJITICPKKA
UCCIIEZIOBATEIbCKOM 1eATEIbHOCTH
IIKOJIbHUKOB B PaMKax peaau3aluud MU
WHAUBUAYATbHBIX U TPYIIOBBIX
UCCIIEIOBATENIbCKUX MTPOEKTOB, YTO JIACT
HIKOJIbHUKaM BO3MOKHOCTb ITPHOOpECTH
HaBBIK CAMOCTOSITEILHOTO PELICHUS
TEOPETUUYECKOI NMPOOIEMBI, HABBIK
TeHEePUPOBAHUS U O(POPMIICHUS
COOCTBEHHBIX MJIEH, HABBIK YBAXHUTEIHHOIO
OTHOIIEHMS K UY)KUM HJIEsM,
o(opMIICHHBIM B paboTax APYrux
uccrenoBaresiei, HaBbIK MMyOJIMYHOTO
BBICTYIUICHUS TIepe]l ayAuTOPUEH,




apryMEHTUPOBAHUSA U OTCTAUBAHUS CBOECH
TOYKH 3PEHUSL.

buonornyecku akTUBHBIC BCIICCTBA

®  YCTaHOBJICHHE JOBEPUTEIBHBIX
OTHOLICHUA MEXIY YYHUTEIIeM M  €ro
YYECHHUKaMHU, CIOCOOCTBYIOIINX
MO3UTUBHOMY BOCHPHUSTHIO  yYallUMUCS
TpeboBaHuU u pockO yuuTens,

IIPUBJICYCHUIO ux BHUMAaHUA K
oOcyxmaemMoll Ha ypoke uH(pOpMaNuy,
aKTUBU3allu ux MMO3HaBaTEIILHOU
NeSITeIbHOCTH;

IIPUMEHEHUE HAa YpPOKE MHTEPAKTUBHBIX
bopm padoThI y4aluxcs:

WHTEJJIEKTYaJIbHBIX UTP, CTUMYIHPYIOIIHUX
MO3HABATEJIbHYIO MOTUBAIMIO HIKOJIbHUKOB;
JTUCKYCCUH, KOTOpbIE AT ydalluMcs
BO3MOYKHOCTb MPHUOOPECTH OIBIT BEIEHUS
KOHCTPYKTUBHOIO  JMAJIOTa; TPYNIOBON
paboThl UM paboTHI B Mapax, KOTOpbIE y4yar
IIKOJIbHUKOB ~ KOMaHJHOM  paboTe H
B3aMMOJIEMCTBUIO C JPYTUMU J€TbMU;

I/IHI/IHI/II/IpOBaHI/Ie nu no;mepxq(a
HUCCIIEN0BATEILCKOU NEeITeNbHOCTH
IIKOJFHUKOB B paMKaX pealn3allid HMH
WHIUBUTYaTbHBIX i TPYIIIOBBIX

UCCIIEIOBATEILCKAX TIPOEKTOB, YTO JIACT
IIKOJIbHUKaM ~BO3MOXKHOCTh NPHOOPECTH
HaBBIK CaMOCTOSITEITHHOTO pereHus
TEOPETHUYECKOH pOOIIEMBI, HaBBIK
TCHEPUPOBAHUS u odopMIIeHUS
COOCTBEHHBIX HJICH, HABBIK YBaXKUTEIHHOTO
OTHOIICHHUSI K Iy)KUM UICSIM,
obopMmIieHHBIM B paboTtax  JIpyrux
UCCIieoBaTesied,  HaBBIK  ITYOJIMYHOTO
BBICTYIUICHUS nepesn ayJInTOPHUCH,
apryMEHTUPOBaHUSI M OTCTAaWBaHHs CBOCH
TOYKH 3PEHHUSI.
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BbicokoMoJIeRyJISIpHBIE
COeIMHCHUS

®  YCTaHOBICHHE JIOBEPUTEIBHBIX
OTHOIIGHHH MEXKIy YYUTEIeM H €ro
YYCHUKAMH, CIIOCOOCTBYIOIINX
NO3UTHBHOMY BOCIHPHUSTHIO  YYaI[UMHCS
TpeOoBaHUI u pocko YUUTEIS,

IPUBJIEYECHUIO ux BHUMaHMUS K
oOcyxgaeMoll Ha ypoke HH(popMaluy,
aKTHBH3AIMH ux MI03HABATENILHON
NesITeIbHOCTH;

NpPUMEHEHHE Ha YpPOKe MHTEPaKTUBHBIX
bopm paboTsI yJaluxcs:

HWHTCJUICKTYAJIbHBIX HWUI'Pp, CTUMYIUPYIOMIUX
MMO3HABATCIIbHYIO MOTUBAIIUIO IKOJIbHUKOB;
IlI/ICKYCCI/Iﬁ, KOTOPBIC JAaOT  y4YallluMCH
BO3MOXHOCTb HpI/IO6peCTI/I OIIBIT BCACHHA




KOHCTPYKTMBHOIO  JMaJIora; I'PYIIIOBOMN
paboThl M paboThI B Mapax, KOTOPhIE y4yar
IIKOJIbHAKOB ~ KOMaHJHOW  paboTe H
B3aUMOJICUCTBUIO C JPYTHUMHU JIE€TbMY;

I/IHI/II_II/II/IpOBaHI/Ie 158 Honnemea
HCCIIE0BATEIbCKOM JIeATSIIHbHOCTH
IIKOJIBHUKOB B paMKaX peanmaul/m nMn
I/IHI[I/IBI/II[yaJH)HI)IX nu prr[l'[OBI)IX

UCCJIEZIOBATENIbCKUX IPOEKTOB, YTO JACT
HIKOJIBHUKaM BO3MOKHOCTb IpHOOpecTu
HaBBIK CaMOCTOSITEJILHOTO pelieHus
TEOPETUYECKOU poOIeMsl, HaBBbIK
TeHEpUPOBAHUS u odopmIIeHUS
COOCTBEHHBIX HJIEH, HABBIK YBaKUTEIHHOIO
OTHOIIICHHUS K YY)KUM Uesm,
opopMIIEHHBIM B paboTax  JIpyrux
HCCIIeqoBaTeNeH, HaBBIK MyOJIMYHOTO
BBICTYIICHUS nepen ayUTOPUEH,
apryMEHTUPOBAHUS M OTCTaMBAaHMS CBOEU
TOYKH 3pEHUSI.

11 xkiaacce

Hemertamisl

®  YCTaHOBIICHHUE JIOBEPHTEIHHBIX
OTHOUIEHUN MEXIy YYHUTEIIEM M €ro
YYCHHUKAMHU, CIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCHPHUSTHIO  yJaITUMHUCS
TpeboBaHUI u MpOCKO YUUTEIIS,

NIPUBJICIYCHUIO 17 BHUMAaHHS K
o0cyxmaeMoii Ha Yypoke HUHpopmaIu,
aKTHBH3AIHH 17 MO3HABATEIILHOU
NeSITeIbHOCTH;

NPUMEHCHHE Ha YPOKE MHTEPAaKTHBHBIX
dbopm paboThI YUaITUXCS:

WHTEJJICKTYAIbHBIX UTP, CTUMYIHPYIOIIUX
MO3HABATENIbHYIO MOTUBAIMIO IIKOJIHHUKOB;
TUCKYCCUH, KOTOpbIE JaloT ydYalluMcs
BO3MOXKHOCTh TPUOOPECTH OIBIT BEICHUS
KOHCTPYKTUBHOTO  JMAJIOTa; TPYMIIIOBOU
paboThl WK paboThl B Mapax, KOTOpbIE y4yar
IIKOJIbHUKOB ~ KOMaHJHOW  paboTe
B3aMMOJICHCTBUIO C IPYTUMU JETbMU;

HHUIOUHUPOBAHUC u moaACpIKKa
HCCJIeI0BATEIbCKOM ACATCIbHOCTH
IIKOJIbBHUKOB B paMKaxX peaJin3allud HUMHU
WHAUBUAYAJIbHBIX n T'pYIITIOBBIX

UCCIIE/IOBATENIbCKUX TPOEKTOB, 4YTO JIacT
IIKOJIbHUKaM BO3MOKHOCTb IPHOOPECTH
HaBBIK CaMOCTOSITENILHOTO pereHus
TEOPETUUECKOH poOIeMsl, HaBBIK
TeHEePUPOBAHUS u odopmiIeHus
COOCTBEHHBIX WJIEH, HaBBIK YBAXXHUTEIHHOIO
OTHOIICHHUS K qy)KUM UaesIM,
oQopMIIeHHBIM B  paboTax  Jpyrux
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UCCIieoBaTeNield,  HaBBIK  ITYOJIMYHOTO
BBICTYIUIEHUS nepexn ayIMTOpUEH,
apryMEHTUPOBAHUSA U OTCTAaUBAaHUS CBOEH
TOYKH 3pEHUS.

OO01ue CBOMCTBA METAJIIOB

®  YCTaHOBJICHHE JOBEPUTEIBHBIX
OTHOLICHWA MEXKIY YYUTEIIEM M  €ro
YYECHHUKaMHU, CIOCOOCTBYIOIINX
MO3UTUBHOMY BOCHPHUSTHIO  yYaIlUMUCS
TpeboBaHuUI u pocko yUuTeNs,

IIPUBJICYCHUIO ux BHUMAaHUA K
oOcyxmaeMoll Ha ypoke uH(pOpMaNuH,
aKTUBU3allu ux MMO3HaBaTEIILHOM
NeSITeTbHOCTH;

MNPUMCHCHUC Ha YPOKC HHTCPAKTHUBHBIX
dbopm padoThI y4aluxcs:

MHTEJJIEKTYaJIbHBIX UT'P, CTUMYIHPYIOIUX
MO03HABATEJIbHYIO MOTUBAIMIO HIKOJIbHUKOB;
JTUCKYCCUH, KOTOpbIE JaloT ydalluMcs
BO3MOXKHOCTh MPUOOPECTH OMBIT BEIEHUS
KOHCTPYKTUBHOIO  JMAJIOTa; TPYNIOBOH
paboThl UM paboTHI B Mapax, KOTOpbIE y4yar
IIKOJIbHUKOB ~ KOMaHJHOM  paboTe H
B3alMOJIEMCTBUIO C JPYTUMU J€TbMU;

WHULIMHPOBAHUE i MO IIIePIKKa
HCCIIEN0BaTEIbCKOM IEeITEIBHOCTH
IIKOJFHUKOB B paMKaxX pealn3allid HMH
WHIUBUTYaTbHBIX i TPYIIIOBBIX

UCCIIEIOBATEILCKAX TIPOEKTOB, YTO JIACT
IIKOJIbHUKaM BO3MOKHOCTh  NPHOOPECTH
HaBBIK CaMOCTOSITEIILHOTO pereHus
TEOPETHUYECKOH PO OIIEMBI, HaBBIK
TCHEPUPOBAHUS U odopmiIeHUs
COOCTBEHHBIX UJICH, HaBBIK YBaXHTEIHHOTO
OTHOIICHHUSI K IY)KUM UICSIM,
obopMIieHHBIM B paboTtax  JIpyrux
UCClieoBareNied,  HaBBIK  ITYOJIMYHOTO
BBICTYIUICHUS nepen ayJIuTOPHUCH,
apryMEHTUPOBAaHUSI M OTCTAaWBaHHs CBOCH
TOYKH 3PEHHUSI.

MeTaJuibl IJIAaBHBIX NOATPY T

®  YCTaHOBICHHE JIOBEPUTEIBHBIX
OTHOIIGHHH MEXKIy YYUTEIeM H €ro
YYCHUKaMH, CIIOCOOCTBYIOIIUX
HNO3UTUBHOMY BOCHPHUATHIO  y4allUMUCS
TpeOoBaHUI u pocko YUUTEIS,

IPUBJIEYECHUIO ux BHUMaHMS K
oOcyxgaeMoll Ha ypoke HH(popMaluy,
aKTHBH3AIMH ux M03HABATENILHON
NeSITebHOCTH;

NpPUMEHEHHE Ha YPOKE MHTEPAaKTUBHBIX
bopm paboTsI yJaluxcs:

HWHTCIUICKTYAJIbHBIX HUI'Pp, CTUMYIUPYIOIIHUX
IMMO3HABATCIIbHYO MOTUBAIIUIO IKOJIbHUKOB;
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JMCKYCCUH, KOTOpbIE AT YyYalluMCs
BO3MO)XHOCTh TNPHOOPECTH OTBIT BEACHUS
KOHCTPYKTMBHOIO  JMaJlora; I'PYIIIOBOMN
paboThl wiu paboThI B Mapax, KOTOPbIE ydar
IIKOJIBHUKOB ~ KOMaHJHOW  paboTe H
B3aUMOJICUCTBUIO C APYTUMHU JI€TbMH;

I/IHI/IIII/II/IpOBaHI/Ie 158 Hozmepm(a
HCCIIE0BATEIbCKOM JIeATEIIHbHOCTH
IIKOJIBHUKOB B paMKaX peanmaul/m nMn
I/IHI[I/IBI/II[yaJH)HI)IX nu prr[l'[OBI)IX

UCCJIEZIOBATENIBCKUX IPOEKTOB, YTO JAACT
HIKOJIBHUKaM BO3MOYKHOCTh IpHOOpecTH
HaBBIK CaMOCTOSITENILHOTO pelieHus
TEOPETUYECKOU poOIeMBl, HaBBbIK
TeHEpUPOBAHUS u odopmIiIeHUs
COOCTBEHHBIX WJIEH, HABBIK YBaKUTEIHHOIO
OTHOIIIEHHUS K YY)KUM U7esM,
opopMIIEHHBIM B paboTax  JIpyrux
HCCIIeIOBaTEIICH, HaBBIK MyOJTMYIHOTO
BBICTYIICHUS nepen ayUTOPUEH,
apryMEHTUPOBAHUS M OTCTaMBAaHMS CBOEU
TOYKH 3pEHUSI.

MeTasibl TOOOYHBIX MOATPYIII

®  YCTaHOBJICHHUE JIOBEPUTEIHHBIX
OTHOIICHUIA MEXTy YIUTEIEM U €T0
YYEHHKaMH, CIIOCOOCTBYIONUX
TIO3UTUBHOMY BOCIPHUSATHIO YUAITUMHUCS
TpeboBaHUI U POCHO yuuTes,
NPUBJICYCHHUIO UX BHUMAHHUS K
00cyx1aeMoii Ha ypoke nH(popmaruu,
AKTHBH3AIMH UX TIO3HABATECILHON
NeSITeIIbHOCTH;

NPUMEHEHHE Ha YPOKE WHTCPAKTHBHBIX
dbopm paboThI yJarmuxcsi:
WUHTEJUICKTYAJIbHBIX UT'P, CTUMYIHPYIOLTHX
TI03HABATEIILHYIO MOTHUBAIIMIO ITKOJIbHUKOB;
JMCKYCCHUI, KOTOPBIE JTAIOT YYaIuMCs
BO3MO)KHOCTh ITPHOOPECTHU OTIBIT BEIACHUS
KOHCTPYKTHBHOTO JIHaJIOra; TPYIIOBOM
paboThl WK paboThI B Tapax, KOTOPhIC yyar
IIKOJILHUKOB KOMaHJHOH paboTe 1
B3aUMO/ICHCTBHUIO C IPYTUMU JICTHMH;
WHUIIUUPOBAHUE U MOJIJCPIKKA
UCCIIEZIOBATENbCKOM 1eATEeIbHOCTH
IIKOJIbHUKOB B PaMKax peaau3aluud MU
WHAUBUAYATbHBIX U TPYIIOBBIX
HCCJIEZIOBATENBCKUX MTPOEKTOB, UTO JACT
IIKOJIbBHUKAM BO3MOKHOCTh MPUOOPECTH
HABBIK CAMOCTOSITEILHOTO PEIICHUS
TEOPETUYECKON MPoOIEeMBbI, HABBIK
TeHepUpPOBaHUs U 0(popMIIeHUS
COOCTBEHHBIX HJIeH, HABBIK YBOKUTEIHLHOTO
OTHOIICHUS K YY)KUM HJICSM,
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0(OpMIICHHBIM B paboTax APYrux
UCCIIeIOBaTeNeH, HABBIK ITYOJIMYHOTO
BBICTYIUICHHUS TIEpe]] ayJJUTOPHEH,
apryMEHTHPOBaHHS ¥ OTCTAUBAHUS CBOCH
TOYKH 3PCHUSL.

Crpoenue BeniecTna

®  YCTaHOBIICHHE JOBEPHUTEIBHBIX
OTHOLICHWA MEXIY YYUTEIIEM M  €ro
YYECHHUKaMHU, CIOCOOCTBYIOIINX
MO3UTUBHOMY BOCHPHUSTHIO  yYaIlUMUCS
TpeboBaHuUI u pocko yUuTeNs,

ITPUBJICYCHUIO ux BHUMAaHUA K
oOcyxnaeMoll Ha Yypoke HHpOpMaluy,
aKTUBU3allu ux MMO3HaBaTEIILHOM
NeSITeTbHOCTH;

NIPUMEHEHUE HAa YPOKE WHTEPAKTUBHBIX
bopm padoThI y4aluxcs:

MHTEJJIEKTYQJIbHBIX UT'P, CTUMYIHPYIOIIUX
MO3HABATEJIbHYIO MOTHUBAIMIO HTKOJIbHUKOB;
JTUCKYCCUM, KOTOpbIE JaloT ydalluMcs
BO3MOXKHOCTbh MPHUOOPECTH OIBIT BEIEHUS
KOHCTPYKTUBHOIO  JMAJIOTa; TPYNIOBON
paboThl UM paboTHI B Mapax, KOTOpbIe y4yar
IIKOJIbHUKOB ~ KOMaHJHOM  paboTe H
B3aUMO/ICHCTBHUIO C IPYTUMU I€ThMH;

WHULIMHPOBAHUE i MO IIIePIKKa
HCCIIEN0BaTEIbCKOM IEITEILHOCTH
IIKOJFHUKOB B paMKaX pealu3allid HMH
WHIUBUTYaJTbHBIX i TPYIIIOBBIX

UCCIICIOBATEILCKAX TIPOEKTOB, YTO JIACT
HIKOJIbHUKAaM BO3MOXKHOCTh IPHOOPECTH
HaBBIK CaMOCTOSITEIILHOTO pereHus
TEOPETHUYECKOH pOOIIEMBI, HaBBIK
TCHEPUPOBAHUS U odopmiIeHUs
COOCTBEHHBIX UJICH, HABBIK YBaKUTEIHHOTO
OTHOIICHHUSI K Iy)KUM UICSIM,
obopMIIGHHBIM B paboTax  JIpyrux
UCClieoBaTeNied,  HaBBIK  ITYOJIMYHOTO
BBICTYIUICHUS nepen ayJIuTOPHUCH,
apryMEHTUPOBaHUSI M OTCTaWBaHUS CBOCH
TOYKH 3PCHHUSI.

TeopeTndeckoe onvucaHue
XUMHUYECKUX PEAKIUN

®  YCTaHOBICHHE JIOBEPUTEIBHBIX
OTHOLICHUA MEXIYy YYUTEIIeM M  €ro
YYCHUKaMH, CIOCOOCTBYIOIUX
MNO3UTUBHOMY BOCHPHUATHIO  yYallUMUCS
TpeOoBaHUI u pocko YUUTEIS,

IPUBJIEYECHUIO ux BHUMaHMS K
oOcyxgaeMoll Ha ypoke HH(popMaluy,
aKTHBH3AIIH ux M03HABATENILHON
NeSITebHOCTH;

NpPUMEHEHHE Ha YPOKE MHTEPaKTUBHBIX
bopm paboTsI yJaluxcs:

HWHTCJUICKTYAJIbHBIX HUI'Pp, CTUMYIHUPYIOIIUX
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II03HABATEIIbHYI0 MOTUBALIUIO IIKOJIbHUKOB;
JUCKYCCUHM, KOTOpbIE JAOT Yy4YalluMcs
BO3MO)XHOCTh TNPHOOPECTH OTBIT BEACHUS
KOHCTPYKTMBHOIO  JMaJlora; I'PYIIIOBOMN
paboThl M paboThI B Mapax, KOTOPbIE ydar
IIKOJIPHUKOB ~ KOMaHJHOH  pabore U
B3aUMOJICHCTBUIO C APYTUMH JETHMH,

I/IHI/IIII/II/IpOBaHI/Ie nu HOI{I[Cp)KKa
HCCIIE0BATEIbCKOM JIeATEIIHbHOCTH
IIKOJIBHUKOB B paMKaX peanmaul/m nMn
I/IHI[I/IBI/II[yaJH)HI)IX nu prr[l'[OBI)IX

UCCJIEZIOBATENbCKUX IPOEKTOB, 4YTO JacT
HIKOJIbBHUKaM BO3MOYKHOCTb IIpHOOpecTH
HaBBIK CaMOCTOSITENILHOTO pelieHus
TEOPETUYECKOU poOIeMsl, HaBBbIK
TeHEepUPOBAHUS u oopMIIeHUS
COOCTBEHHBIX HJIEH, HABBIK YBaKUTEIHHOIO
OTHOIIICHHUS K YY)KUM uzaesm,
opopMIIEHHBIM B paboTax  JIpyrux
HCCIIeIOBaTEIICH, HaBBIK MyOJTMYHOTO
BBICTYIICHUS nepen ayUTOpUEH,
apryMEHTUPOBAHUS M OTCTaMBAaHMS CBOEU
TOYKHU 3pEHUSI.

XUMHYECKasi TEXHOJIOT U

®  YCTaHOBIICHHE JOBEPUTEIBHBIX
OTHOIICHUA MEKIY YYUTEIIEM U  €ro
YYCHHUKAMHU, CIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCHPUSTHIO  yYaITUMHUCS
TpeboBaHUI u MpOCKO YUUTEIIS,

NIPUBJICYCHUIO ux BHUMAaHHS K
oOcyxmaeMoii Ha ypoke HHpopmaIu,
AKTHBH3AIHH ux M03HABATEIILHOU
NeSITeIIbHOCTH;

NPUMEHCHHE Ha YPOKE HHTEPaKTUBHBIX
dbopm paboThI YUaITUXCS

MHTEJJICKTYAIbHBIX UTP, CTUMYIHPYIOIIUX
MO3HABATENbHYI0O MOTUBAIUIO ITKOJIHHUKOB;
TUCKYCCUH, KOTOpbIE JaloT  ydYalluMcs
BO3MOXKHOCTh MPUOOPECTH OIBIT BEICHUS
KOHCTPYKTUBHOTO  JMAJIOTa; TPYMNIIOBOU
paboThl WK paboThl B Mapax, KOTOpbIE y4yar
IIKOJIbHUKOB ~ KOMaHJHOW  paboTe
B3aUMOJIEUCTBUIO C APYTUMH JI€TbMH;

WHULIMUPOBAHUC n noaacpIKKa
HCCJIeI0BATEIbCKOM ACATCIbHOCTH
IIKOJIbBHUKOB B paMKaxX peaJin3allud HUMHU
WHAUBUAYAJIbHBIX n T'pYIITIOBBIX

UCCIIEZIOBATENBCKMX IPOEKTOB, YTO JACT
MIKOJIbHUKaM BO3MOKHOCTb INPHOOpPECTH
HaBBIK CaMOCTOSITENIBHOTO pelIeHns
TEOPETHYECKON poOIeMsl, HaBBIK
TeHEpUPOBAHUS u odopmieHus
COOCTBEHHBIX HJIEW, HABBIK YBAXHUTEIHHOIO




OTHOIICHHS K qy)KUM U7esIM,
opopMIeHHBIM B paboTax  JOpyrux
UCCIieoBaTeNield,  HaBBIK  ITYOJIMYHOTO
BBICTYIUICHUS nepesn ayIuTOpHUEH,
apryMEHTUPOBAaHUS M OTCTAaWBaHHs CBOCH
TOYKH 3PEHHUSL.

UCTIOJIb30BaHHE BOCIHTATEIBLHBIX
BO3MO)KHOCTEH  COAEp)KaHUS  y4eOHOTO
npeaMeTa depe3 JIEMOHCTPALUIO  JICTSIM
IPUMEPOB OTBETCTBEHHOTO, T'PAXIAHCKOTO
TIOBEJICHUS, TIPOSIBJICHUS YETIOBEKOIIOOUS U
T0OpOCepACUHOCTH, yepes noa0op
COOTBETCTBYIOIIMX TEKCTOB Ui YTCHUS,
3aa4 ISl pelIeHUsI, TPOOIEMHBIX CHTYyaIlui
JUTs1 OOCYXKIIEHUS B KJIacCe;

XHUMHS B HOBCEIHEBHOM KU3HU

®  YCTaHOBJIEHUE JIOBEPUTEIbHBIX
OTHOIIEHUH MEXJIy YYWUTEIeM M €ro
YYEHHKaMHU, CHOCOOCTBYIOIINX
MO3UTUBHOMY BOCIPHUATHIO  YYalUMHUCS
TpeboBaHuUit u pocs0 YUHTES,

IMPUBJICYCHUIO nux BHUMAHUA K
oOcyxnaeMol Ha Yypoke HHpOpMalNH,
AKTUBU3alIuN nux MMO3HaBaTEIILHOU
NeSITeIbHOCTH;

NPUMEHEHHE Ha YPOKE WHTEPaKTHBHBIX
bopm paboThI YUaITUXCS:

MHTEJJIEKTYAIbHBIX UTP, CTUMYIHPYIOIIUX
MO3HABATENbHYIO MOTUBAIMIO HTKOJIHHUKOB;
TUCKYCCUH, KOTOpbIE JaloT ydalluMcs
BO3MOXKHOCTbh MPUOOPECTH OIBIT BEICHUS
KOHCTPYKTUBHOIO  JMAJIOTa; TPYMNIIOBOU
paboThl WK paboThl B Mapax, KOTOpbIE y4yar
IIKOJIbHUKOB ~ KOMaHJHOW  paboTe
B3alMOJICHCTBUIO C IPYTUMU JETbMU;

HHUIIUUPOBAHUE u MoAACPpIKKa
HCCHeﬂOBaTCHBCKOﬁ ACATCIIBHOCTHU
IOKOJIBHUKOB B paMKax pfC€aju3alluu HUMHU
WHIAUBUAYAJIbHBIX n I'pYIIIIOBBIX

MCCIIE0BATEILCKUX MPOEKTOB, YTO JIacT
IIKOJBHUKaM BO3MOXKHOCTh IPHOOpecTH
HaBBIK CaMOCTOSATEIILHOTO penieHus
TEOPETUUECKOH pooIeMsl, HaBBIK
TeHEePUPOBAHUS U odopmieHus
COOCTBEHHBIX UJIEH, HaBBIK YBaXXHUTEIHHOIO
OTHOIICHMS K qy)KUM uaesIM,
opopMIeHHBIM B paboTax  Jpyrux
uccienoBaresnelf,  HaBbIK  ITYOJIMYHOTO
BBICTYIUICHUS nepen ayIuTOpHUEH,
apryMEHTUPOBAaHUS M OTCTAaMBaHHs CBOECH
TOYKH 3PEHHUSL.

UCIIOJIb30BaHHe BOCIHHTATEIbHBIX
BO3MO)KHOCTEH  COZep)KaHUsl  y4eOHOro




npenMera 4Yepe3 JAEMOHCTPAIMIO  JIETM
IPUMEPOB OTBETCTBEHHOTO, I'PaXJIaHCKOTO
MOBCACHUS, IPOABJICHUA I-Ie.]'IOBCKOJ'IIO6I/ISI u
T00pOCepaCYHOCTH, gyepes mo100p
COOTBCTCTBYIOIIUX TCKCTOB [JId YTCHUA,
3a/1a4 JUIsl peuIeHusl, IpoOIeMHbBIX CUTYallUi
JUTs1 OOCYXKIICHUS B KJIacCe;

XuMus Ha ciyx0e o01IecTBa

®  YCTaHOBJIEHUE JIOBEPUTEIbHBIX
OTHOILIEHUH MEXKIy YUUTEIEM M  €ro
YYECHHUKaMHU, CIOCOOCTBYIOIINX
NO3UTUBHOMY BOCIPHUATHIO  Y4alIUMUCS
TpeboBaHuUl u pocs0 YUHTES,

IMPUBJICYCHUIO nux BHUMAaHUA K
oOcyxnaeMoll Ha Yypoke HHpOpMaluy,
aKTUBU3allu nux MMO3HaBaTEIILHOM
NeSITeTbHOCTH;

IIPUMECHEHUE HAa YPOKE MHTEPAKTUBHBIX
bopm paboThI yyaluxcs:

VHTEJUIEKTYaJIbHBIX WUIP, CTUMYJIHUPYIOLIAX
MMO3HAaBATCIIbHYIO MOTUBAIIUIO IIKOJBHUKOB,
JTUCKYCCUHM, KOTOpbIE JAT YyYalluMCs
BO3MO>XXHOCTH HpI/IO6peCTI/I OIIBIT BCACHUA
KOHCTPYKTMBHOIO  JHaJIora; TPyHIOBOMN
paboThI WM pabOTHI B IMapax, KOTOPBIC ydar
NIKOJIFHUKOB ~ KOMaHJHOH  pabore U
B3aUMO/ICHCTBHUIO C IPYTUMU JIETHMH;

WHULIMHPOBAHNE n MOJIJIEPIKKA
HCCIIEN0BATEIbCKOM IEITEILHOCTH
IIKOJFHUKOB B paMKaxX pealn3allid HMH
WHIUBHTYaTbHBIX i TPYIIIOBBIX

UCCIICIOBATEILCKAX TIPOCKTOB, YTO JIACT
HIKOJIbHUKAaM BO3MOXKHOCTh NPHOOPECTH
HaBBIK CaMOCTOSITEIILHOTO pereHus
TEOPETHUYECKOH pOOIIEMBI, HaBBIK
TCHEPUPOBAHUS u odopMIIeHUS
COOCTBEHHBIX UJICH, HABBIK YBaKUTEIHHOTO
OTHOIICHHSI K Iy)KUM UICSIM,
obopMIIGHHBIM B paboTax  JIpyrux
UCClieoBaTeNied,  HaBBIK  ITYOJIMYHOTO
BBICTYIUICHUS nepen ayJIuTOPHUCH,
apryMEHTUPOBAaHUSI M OTCTAaWBaHHs CBOCH
TOYKH 3PEHHUSL.

UCTIOJIb30BaHHE BOCIMTATEIILHBIX
BO3MO)KHOCTEH  COZICp)KaHUS  Y4eOHOTO
npeaMeTa 4epe3 JIEMOHCTPALHUIO  JICTSIM
PUMEPOB OTBETCTBEHHOTO, T'PaXJIaHCKOTO
TIOBEJICHUS, TIPOSIBJICHUS YEJIOBEKOIIOOUS U
T00pOCepaeYHOCTH, gyepes mo100p
COOTBETCTBYIOIIMX TEKCTOB Ui YTCHUS,
3aj1a4 JIJIsl PeNICHHUS, TPOOJIEMHBIX CUTYaIUi
JU1s OOCY)KJICHHS B KJ1acCe;
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XUMHsI B COBPEMEHHOU HAayKe

®  YCTaHOBJICHHE JOBEPUTEIBHBIX
OTHOIICHHH MEXKIy YYUTEIeM H €ro
YYCHUKAMH, CTIOCOOCTBYIOIIUX
NO3UTHBHOMY  BOCIPHUSITHIO  YYaIlUMHCS
TpeboBaHuU u pocko yuuTens,

IIPUBJICYCHUIO ux BHUMAaHUA K
oOcyxmaeMoll Ha ypoke uH(pOpMaNnH,
aKTUBU3allu ux MMO3HaBaTEIILHOM
NeSITeIbHOCTH;

IIPUMECHEHUE HAa YPOKE MHTEPAKTUBHBIX
bopm paboTsI yYaIuxcs:

WHTEJJIEKTYaJIbHBIX UTP, CTUMYIHPYIOIIHUX
MO03HABATEJIbHYIO MOTUBAIMIO HIKOJIbHUKOB;
JTUCKYCCUH, KOTOpbIE JalOT  ydallluMcs
BO3MOYKHOCTb MPHUOOPECTH OIBIT BEIEHUS
KOHCTPYKTUBHOIO  JMAJIOTa; TPYNIOBOH
paboThl UM paboTHI B Mapax, KOTOpbIE y4yar
IIKOJIbHUKOB ~ KOMaHJHOM  paboTe H
B3alMOJIEMCTBUIO C JPYTUMU J€TbMU;

I/IHI/IHI/II/IpOBaHI/Ie nu no;mepxq(a
HUCCIIEN0BATEILCKOU NEeITeNbHOCTH
IIKOJIBHUKOB B paMKax peaﬂnsaunn nMHn
I/IH)II/IBI/I)IyaJ'H)HBIX nu l"pyrIl'IOBI)IX

UCCIIEIOBATEILCKAX TIPOEKTOB, YTO JIACT
HIKOJIbHUKaM ~BO3MOXKHOCTh NPHOOPECTH
HaBBIK CaMOCTOSITEITEHOTO pereHus
TEOPETHUYECKOH pOOIIEMBI, HaBBIK
TCHEPUPOBAHUS " odopMIIeHHUS
COOCTBEHHBIX HJICH, HaBBIK YBaXHUTEIHHOTO
OTHOIICHHMSI K Iy)KUM UICSIM,
obopMIieHHBIM B paboTtax  JIpyrux
UCCIieoBaTeNield,  HaBBIK  ITYOJIMYHOTO
BBICTYIUICHUS nepesn ayJIuTOPHUECH,
apryMEHTUPOBaHUSI M OTCTAaWBaHHs CBOCH
TOYKH 3PEHHUSI.

UCIIOJIb30BaHUE BOCIHTATEIILHBIX
BO3MO)KHOCTEH  COZICp)KaHUSI  Y4eOHOTO
npeaMeTa 4epe3 JIEMOHCTPALUIO  JICTSIM
PUMEPOB OTBETCTBEHHOTO, T'PaXJIaHCKOTO
TIOBEJICHUS, TIPOSIBJICHUS YEJIOBEKOIIOOUS U
J100pOCepACUYHOCTH, yepes mo100p
COOTBETCTBYIOIIUX TEKCTOB JUIsl YTEHUS,
3a/1a4 ISt petieHus, MpoOIeMHbBIX CUTYallui
JUIs OOCYKJICHHSI B KJIacce;
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