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PABOYAS ITPOT'PAMMA

yueOHoro npeamera «Xumusi. bazoBbiii ypoBeHb»
i 8 — 9 KIaccoB OCHOBHOI'O 00OLIEr0 00pa30BaHus
(CKOppeKTHpOBaHHAas )

c. Tapnorckmii I'oponok 2023

PaGouas mporpamma 1o y4eOHOMY TMpeaMeTy «XHUMHs» pa3padoTaHa B COOTBETCTBHH C
HOpMaTI/IBHBIMI/I aKTaMUu:
- ®enepanbHblil 3aK0H 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deneparumy
(c mocneAyOmMKUMH U3MEHEHUSMH );



- mpuka3 MuHHcTepcTBa 0O0pa3zoBaHus U Hayku Poccuiickoit @exepanuu ot 17.05.2012 Ne 413
«O06 yTBepkaeHHH (PeaepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO
o011ero o0pazoBaHus» (C MOCIEAYIONUMHI H3MECHEHHUSIMH);

- npuka3z Munucrepcra npocsemenus Poccuiickoin @enepamuu ot 28.12.2018 Ne 345 «O Pe-
JepaIbHOM TepeyHe YYeOHUKOB, PEKOMEHJIYEeMbIX K HCIOJb30BAaHUIO IIPH pealnu3aluu
MMEIOIINX TOCYIapCTBEHHYIO aKKPEAUTAIIHIO 00pa30BaTEIbHBIX MTPOTPAMM HA4aJIbHOTO OOIIEro,
OCHOBHOTO 00IIIET0, CPEeTHEr0 0011ero 00pa3oBaHus;

- Ilpumepnass ocHOBHas o0Opa3oBaTelbHas MpoTrpaMMa OCHOBHOTO 00mero o0pa3oBaHwUs,
onobpeHa pemieHreM (eaepaabHOro Y4eOHO-METOAMYECKOTO 00beIMHEHHSI TI0 00IIeMy 00pazo-
BaHUIO (IpOoTOKOJ 3aceaanus oT 28.06.2016 Ne 2/16-3

- CII 2.4.3648-20 «CaHuTapHO-31TUAEMUOJIOTHUECKUE TPEOOBAHHS K OPraHU3aIMsIM BOCITUTAHUS

1 00y4YeHHs, OTJIBIXa M O3JIOPOBIICHHS JIETEH U MOJIOJISKW» (TIocTaHOBNIeHHE [ TaBHOTO rocynap-
CTBEHHOI0 caHuTapHOro Bpaya P® ot 28.09.2020 r. Ne28).

Yueonuku:
Pynzurtuc I'.E., ®ensaman @.I'. Xumus. 8 knacc..- M.: [Ipocsemenune, 2017
Pymsutuc I'.E., ®enpaman @.I'. Xumus. 9 knace..- M.: [Ipocsemenne, 2018

Memoouueckue nocoous:
lNapa H.H. Xumus: 3agauHuk ¢ «OMOIIHUKOMY» 8-9 Kjacchl: mocoOue i ydyaruxcst o0pa3o-
BaT. Yupexxnenuit/ H.H.I'apa, H.W. I'abpycesa. - M.: [Ipocsemenue, 2017
Panenkuit A.M. Xumus. Jlunaktnaeckuii Matepuai. 8-9 Kiaccel: mocodue Juist yuuTenei ooie-
obpazoBar. Yupexaenuit / A.M. Pagenxuii. - M.: [Ipocsemenue, 2018

Asmopckas yuebnas npoepamma
["apa H.H. Xumus. Paboune nporpammel. [Ipenmernas nunus yue6aukoB Pymsuruca I .E.,
®denpamana @.I'. 8—9 kmaccsl: yaeOHOe mocodme tst 00meoOpa3osat. opranu3amuii / H.H.
I'apa. — M.: IIpocBenienue, 2019.

Pabouas nmporpamma paccuntana Ha 136 gacoB (8 kiacc - 68 wacoB B rof (1o 2 yaca B He-
nenro), 9 kiacc - 68 gacoB B roj (1o 2 yaca B HEZCIIO).



1. Ilnanupyembie pe3yJibTaThl OCBOEHUS Y4eOHOI0 nMpeamMera « XuMHs»

I/I3yqe}me XMMHMH B OCHOBHOM LIKOJIe JaeT BO3MOKHOCTh JOCTHYhb cjaeayrmux pesyiabra-
TOB B HAIIPABJICHUH JJUYHOCTHOI'0 Pa3BUTHUSA:

BOCITUTAHHWE POCCUHCKOW TpakIaHCKOW WACHTHYHOCTH: MATPUOTHU3MA, JIIOOBU U YBaXKe-
Huto kK OTeyecTBy, YyBCTBA FTOPAOCTH 3a CBOIO Po/nHy, 32 pOCCHIICKYIO XUMUYECKYIO Ha-
YKY;

(dhopMUpOBaHUE [ETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOB-
HIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPaKTUKHU, a TAaKXKe COLUAIBHOMY, KyJIbTYpPHOMY,
S3BIKOBOMY U JYXOBHOMY MHOT000Pa3Hi0 COBPEMEHHOTI'O MHPA;

(dbopMupOBaHHE OTBETCTBEHHOTO OTHOIICHUS K yUEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOpPA30BAaHUIO HA OCHOBE MOTHBAIIMUA K OOYYCHHIO U TMO3HAHUIO,
BBIOOpY TIpO(HIIBHOTO 00pa30BaHusl Ha OCHOBE HH(OpPMAIIUK O CYIIECTBYIOIIHMX Mpodec-
CHSIX W JIMYHBIX NMPO(EeCCHOHAIBHBIX MPEANOYTEHHH, OCO3HAHHOMY TOCTPOCHUIO WHIM-
BUyalIbHOM 00pa30BaTeIbHOM TPAEKTOPUU C YUETOM YCTOMUMBBIX MMO3HABATEJIbHBIX UH-
TEPECOB;

(dhopMHpOBaHHE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 00pa30BaTebHOM, OOIIECTBEHHO
MOJIC3HOH, Y4eOHO-HCCIIeI0BATEILCKON, TBOPUECKON U APYTUX BUAX NEATEITHHOCTH;
(dhopMHupoBaHHE TOHUMAHUS IIEHHOCTH 370POBOTO M 0€301acHOro o0pasa KU3HH;, YCBOE-
HUC MpaBUJI MHAUBUAYAJIBHOT'O U KOJIJICKTUBHOT'O 6830HaCHOF0 IIOBCACHUA B I-III)CBBIJI‘-Ia.I\/'I-
HBIX CUTYaIUsIX, YTPOXKAIOLIUX KU3HU U 30POBbIO JIIOJIEH;

¢dbopmMHpoBaHUE MMO3HABATEIBHON U MH(POPMAIIMOHHOMN KYJIBTYPHI, B TOM YHCJIE Pa3BUTHE
HABBIKOB CaMOCTOSITENIbHOM palbOThl ¢ yueOHBIMU MOCOOUSIMHU, KHHUTaMH, JOCTYMHBIMH
MHCTPYMEHTAMHU M TEXHUYECKUMHU CPEACTBaMHU HH()OPMAITMOHHBIX TEXHOJIOTHIA;
(dbopMUpOBaHKE OCHOB SKOJIOTMUYECKOT0 CO3HAHUS HAa OCHOBE MPU3HAHUS LEHHOCTH KU3-
HHU BO BCeX €€ MPOSBJICHUAX U HGO6XOIII/IMOCTI/I OTBCTCTBCHHOI'O, 6epe>KH0r0 OTHOLIICHUA
K OKpY’KarolIen cpeae;

Pa3BUTHUC TOTOBHOCTH K PCHICHHUIO TBOPUCCKHUX 3aad4, YMCHUA HAXOAUTH aJACKBATHBLIC
CrocoOBI TIOBEICHMSI ¥ B3aMMO/JICHCTBHSI C TIApTHEPaMHU BO BpeMsl YIeOHOW U BHEYUEOHOM
JeSTeIbHOCTH, CIIOCOOHOCTH OIIEHWBATh NMPOOJIEMHBIE CUTYallMd M OIEpPaTUBHO IPH-
HUMaTh OTBETCTBEHHBIE PELICHMS] B Pa3IMYHBIX MPOAYKTUBHBIX BHJAX IESTEIbHOCTU
(yueOHasi TOMCKOBO-UCCIIEIOBATEIbCKAsI, KITyOHAas, MPOCKTHASI, KPY>KKOBAsI U T. II.).

MertanpeamMeTHbie pe3yJabTaThl:

Yuawuecs 0onxcnor ymemo:

CaMOCTOSITENIbHO OOHapy>kKuBaThb U (OPMYJIHPOBATH y4eOHYIO MpoOJieMy, OINpPEesiTh
1eJTh y4eOHOM eI TeIbHOCTH;

BBIJIBUT'aTh BEPCUU PELICHUS MPOOJIEMbl, 0CO3HABATh KOHEUHBIN Pe3yJIbTaT, BEIOUPATh U3
MPEIOKEHHBIX U UCKATh CAMOCTOSITEJIBHO CPEICTBA IOCTHXKEHUS LEJIH;

COCTaBJIATh (MHAMBUIYATbHO WJIH B IPYMIE) IJIaH PeLICHUs MPOOIEMBbI;

paboTaTh MO IUIaHy, CBEPATh CBOM JIEUCTBUS C II€JIbIO U, IPU HEOOXOIUMOCTH, UCIIPAB-
JSTh OIIMOKH CaMOCTOSTENIBHO;

B JIMAJIOT€ C YYUTEJIEM COBEPLIEHCTBOBATh CAMOCTOATEIBHO BBIPAOOTAHHBIE KPUTEPHUU
OLICHKY;

aHaJIM3UPOBAaTh, CPAaBHUBATH, KIaccu(PUIMPOBATh U 00001IaTh (akThl U sBJIEHUS. BbIsB-
JSTh IPUYHMHBI U CIIEJCTBUS MIPOCTHIX SBJICHUH;

OCYIIECTBJISATh CPAaBHEHHE, KIACCHU(PHUKAIUIO, CAMOCTOSTEIbHO BBIOMpPAs OCHOBAHUS U
KPUTEPUU I YKA3aHHBIX JIOTMYECKUX OIEpalyii;



e CTPOUTH JIOTUYECKOE PACCY’KJIEHUE, BKIIOYAIOUIEE YCTAHOBICHUE MPUUYNHHO-CIICCTBEH-
HBIX CBSI3€H.

e CO37aBaTh CXEMATHUYECKHE MOJEIH C BBIJCICHUEM CYHIECTBEHHBIX XapaKTEPUCTHUK
oOBeKTa.

e  COCTaBJISITh T€3UCHI, PA3JIMYHBIC BUbI IUTIAHOB (MPOCTHIX, CIIOKHBIX U T.I1.).

e TpeoOpa3oBbIBATH MH(OPMAIMIO U3 OJTHOTO BHJIA B IPYToi (TaONHITy B TEKCT | TIp.).

e YMETh ONPENCNATh BO3MOXKHBIE HCTOYHHKU HEOOXOIWMBIX CBEICHUH, MPOU3BOIUTH
MOUCK WH(pOpMaIINU, aHATU3UPOBATH U OIICHUBATH €€ JJOCTOBEPHOCTh

Pezynamusnvie YV/I:

e OCO3HAaBaTh CaMOTro ce0s KakK JBIKYIIYIO CHUIY CBOETO Hay4yeHHs, CBOIO CIICOOHOCTH K
MOOMIM3alUU CUJI M SHEPrHH, BOJEBOMY YCWIHMIO K BBIOOPY B CUTyallUM MOTHBALIMOH-
HOTO KOH(DITUKTA, K IPEOJAOTCHUIO MPENSATCTBHIH;

e OMpeneNsATh HOBBIM YPOBEHb OTHOIICHHUS K caMOMy ce0e Kak CyOBEeKTy NesTeNbHOCTH.
losznasamenvuvie YVJ/I:

e  CIOCOOHOCTH CO3HATENILHO OPTaHU30BbIBATh CBOIO YUEOHYIO J1€ATEIbHOCTH;

e BIIJICHHE YMEHUSIMU paboTaTh ¢ yueOHON U BHEIMIKOJIbHOU HH(pOpMalnei (cucTeMaTu3u-
poBaTh, AHAIM3MPOBATH W 0000IIATH (aKTHl, COCTABIATH IUIAH, (hOpMyIUpOBaTH H
00OCHOBBIBaTh BBIBOJIbI, KOHCIEKTHUPOBATH), UCHOIB30BAaTh COBPEMEHHBIE HCTOYHUKU

uHpOpMaLny;
e CIIOCOOHOCTH pelIaTh TBOPYECKHE 3aJa4M, NMPEJICTABIATh PE3YIbTaThl CBOCH NIESATENbHO-
CTH B pa3IMYHBIX dopmax (cooOuienue, MIPE3CHTALINS).

Kommynuxamuenvie YV/I:

e CIyHIaTh W CIBIIATH IPYT JpPYyTa, C JTOCTATOYHON TOJHOTONH M TOYHOCTHIO BBIPAXaTh
CBOHU MBICJIA B COOTBETCTBHH C 331a4aMU U YCIOBUSIMH KOMMYHUKAIIH;

e J00BIBaTh HEJOCTAIOIIYIO MH(DOPMAITUIO C TIOMOIIBIO BOMIPOCOB (TIO3HABATEIbHASI HHUIIH -
ATUBHOCTH);

e yCTaHaBIMBaTh pabouyWe OTHOMICHWS, YPPEKTHBHO COTPYIHHYATh M CIIOCOOCTBOBATH
MPOAYKTUBHOM KOOMEpaIHH.

IIpenmeTHbIe pe3yabTAaThl 00yYeHUA:
Obyuaemblii Hayuumcs:

e OIKCHIBATH CBOMCTBA TBEPJBIX, XKHUAKUX, ra3000pa3HBIX BEIIECTB, BBIACISS MX CYIIe-
CTBEHHBIE TPU3HAKY;

e  XapakKTepHU30BaTh BELIECTBA 10 COCTaBY, CTPOCHUIO M CBOWCTBAM, yCTaHABIIUBATh IPH-
YUHHO-CJIEJICTBEHHBIE CBA3W MEXKI1Y JaHHBIMH XapaKTEPUCTUKAMU BEIIECTBA;

® PacCKpbIBaThb CMBICII OCHOBHBIX XMMHUYECKHX MOHATUN «aTOM», «MOJEKYJIa», «XUMUYE-
CKHI 3JIEMEHT)», «IPOCTOE BEHIECTBOY», «CIOKHOE BEIIECTBOY», «BAJEHTHOCTHY, HUCIOJIb-
3ysl 3HAKOBYIO CUCTEMY XUMMH;

e U300pakaTh COCTaB MPOCTEHIINX BEMICCTB C MOMOINBI0 XUMUYECKUX (HOPMYI U CyII-
HOCTb XMMHYECKHUX PEAKLUI C IIOMOILIBI0 XUMUUYECKUX YPABHEHHIA;

e BBIYUCIATH OTHOCUTEIBHYIO MOJEKYJSPHYIO M MOJISIPHYK) MAacChl BEIIECTB, a TaKxke
MAaCCOBYIO JOJIF0 XMMUYECKOI'0 3JIEMEHTA B COSAUHEHMAX I OLUEHKU UX MPAKTUYECKOU
3HAYUMOCTH,

e CpaBHUBATH IO COCTABY OKCH/JIbI, OCHOBAHMSI, KHUCIIOTHI, COJIH;

e KJaccU(UIMPOBATH OKCHJIBI 1 OCHOBAHHUS 1O CBOMCTBAM, KHCJIOTHI M COJIM TI0 COCTaRBY;

e ONHCHIBaTh COCTaB, CBOMCTBA M 3HAUCHUE (B MPUPOJIEC U MPAKTUUECKOMN JAESITEIILHOCTHU Ye-
JIOBEKA) MPOCTHIX BEIIECTB — KHUCIOPOa U BOJIOPOJIA;

e J1aBaTh CPABHUTEIIbHYIO XapaKTEPUCTUKY XUMUYECKUX JIEMEHTOB M BAXKHEUILHMX COEIU-
HEHUM €CTECTBEHHBIX CEMEHCTB;



MOJIb30BATHCS JIAOOPATOPHBIM 000PYIOBAaHUEM U XUMHUUECKOH MOCy 101,

MMPOBOAWUTE HCCIIOKHBIC XUMHWYCCKUC OIBITHI U Ha6.]'IIO}IeHI/I$[ 3a U3MEHEHUSIMH CBOIICTB
BEIIECTB B MpOIlecce UX MpeBpallieHuit; coO0II01aTh MpaBuiia TEXHUKH 0€30MacHOCTH NpU
MIPOBEACHUH HAOJIOICHUI U OTIBITOB;

pa3nnyaTh SKCIEPUMEHTAIBHO KUCIOTHI U HIETOYH, MOJb3YsICh HHAMKATOPAaMH; OCO3HA-
BaTh HEOOXOIUMOCTh COOJIIO/IEHUSI Mep 0€30MacHOCTU MPHU OOpallleHUuu ¢ KUCIOTaMu U
IIeJI0YaMH.

Obyuaemvlii NOIYUUM 03MONCHOCTb HAYYUMBC:

IrPaMOTHO OOpaIIaThCs C BEIIECTBAMHU B IMOBCETHEBHON KU3HH,

0CO3HaBaTh HEOOXOAMMOCThH COOIIOJIEHUSI MPABUI SKOJIOTHUECKH OE30MacHOro MoBese-
HUSI B OKPY>KAIOIIEH NPUPOJHOMN CpELE;

MOHUMATh CMBICT U HEOOXOIUMOCTb COONIOACHUS NPEANHCaHUN, NpesiaraeMbIX B
MHCTPYKUUSAX 110 UCTIOIb30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIp.;
UCIONIb30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIETEHTHOCTH MPH BBIMTOJTHEHUH HCCIIEN0-
BaTCJIbCKUX IMNPOCKTOB IO HU3YUYCHHUIO CBOI\/JICTB, CHOCO60B IMOJIYYCHHA W pacCliO3HaBaHHWA
BEIIECTB;

pa3sBUBAaTb KOMMYHHKATHBHYIO KOMIICTCHTHOCTb, MCIIOJIB3ysA CpPCACTBaA YCTHOﬁ u
MUCbMEHHONW KOMMYHUKAIIUU TIPpU paboTe C TeKCTaMu Y4eOHUKA W TOTIOJTHUTEIHHOM JIH -
TepaTypoH, CIIpaBOYHBIMU TaOJIUIIAMH, TTPOSIBJISITH TOTOBHOCTh K YBOKEHUIO NHOW TOYKHU
3peHus Ipu 00CyKIESHUH PE3yIbTaTOB BHIMIOJTHEHHOM paOoTHI;

O6’I)GKTI/IBHO OLICHUBATh HHq)OpMaIII/IIO 0 BCHICCTBAX U XMMHUUYCCKHUX MPOUCCCax, KPUTHYIC-
CKM OTHOCHUTBCS K TICEBJOHAay4YHOU uWHOpMaIuu, HEeT0OpOCOBECTHOW pekjIame, Ka-
carolieics UCIOJIb30BAHUS Pa3IMUHBIX BEIIECTB.

IMepuoanyeckuii 3aK0H M MEPUOAMUYECKAS cMCTeMa XuMu4ecKkux djiemeHToB JI. M. Menne-
JeeBa. CTpoeHue BelecTBa.

Obyyaemblii HAYUUMCSL:

KJIaccu(UIMpPOBaTh XMMHYECKHE SJIEMEHTHl Ha METaIIbl, HEMETAIUIbI, 3JIEMEHThI, OKCH-
Il U TUIPOKCHUIBI KOTOPBIX aM(OTEPHbI, U UHEPTHBIE 3JIEMEHTHI (Ta3bl) A OCO3HAHUS
BA)KHOCTH YNOPSAJOYEHHOCTH HAy4YHBIX 3HAHUU;

pacKpbIBaTh CMBICI Iepuoandeckoro 3akona /1. 1. Menneneesa;

OINUCHIBaTh U XapaKTepHU30BaTh TAOJMYHYIO (HOpPMY NMEPUOJUYECKONH CHUCTEMbI XUMUYE-
CKHX DJIEMEHTOB;

XapaKTepU30BaTh COCTAaB ATOMHBIX SACP U PACIPEICIIEHUE YHUCIIA JIEKTPOHOB IO JJIEK-
TPOHHBIM CJIOSIM ATOMOB XMMHUYECKUX DJIEMEHTOB MaJjbIX MEPUOIOB IIEPUOAUYECKON CH-
CTEMBI, & TAK)KE KAJIUS U KaJIbLIVS;

pas3inyaTh BUIBI XMMHUYECKOM CBA3U: HOHHYIO, KOBAJIEHTHYIO MOJSAPHYIO, KOBAJIECHTHYIO
HENOJIIPHYIO U METAJUIMYECKYIO;

n300paXkaTh 3JEKTPOHHO-UOHHBIE (DOPMYJIBI BELIECTB, OOpPa30BaHHBIX XHUMHUYECKHMU
CBA35IMH Pa3HOIO BUJIA;

BBISBIIATH 3aBHCUMOCTb CBOMCTB BEIIECTB OT CTPOEHUS UX KPUCTAIIIMYECKUX PEIIETOK:
VMOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUNINYECKHX;

XapaKTEepU30BaTh XMMHUYECKUE JJIEMEHTBI U MX COCIAMHEHMS HAa OCHOBE IIOJIOXKCHHS
3JIEMEHTOB B MIEPUOINYECKON cHCTEME M OCOOEHHOCTEN CTPOEHMSI X aTOMOB;

ONMCBIBATH OCHOBHBIE dTalbl OTKpbITUA . 1. MeHaeneeBbIM EpUOANYECKOTO 3aKOHA U
MEePUOANYECKON CUCTEMbl XMMUUYECKUX DJIEMEHTOB, KU3Hb U MHOTOOOpPa3HYI0 HAy4HYIO
NEeATENBHOCTD YYEHOIO;



XapaKTepU30BaTh HAyYHOE U MHUPOBO33PEHUYECKOE 3HAYEHHE NEPUOAMUYECKOTO 3aKOHA U
MEPUOIUYECKON CUCTEMBI XUMHUYECKUX AieMeHToB J[. . Menpaeneena;

0CO3HaBaTh HAYYHbBIC OTKPHITHS KaK pe3yJIbTaT JUINTENbHBIX HAOJIOJICHUMH, OIBITOB, Ha-
YYHOU MOJIEMHUKH, ITPEOIOJIEHHS TPYAHOCTEW U COMHEHUM.

Obyuaembvlii NOIYUUM BO3MONCHOCTD HAYYUMBC:

0CO3HaBaTh 3HAYCHHE TEOPETHUUECKUX 3HAHUHN IS MPAKTHUECKOW eATeNTbHOCTH YeIoBe-
Ka;

OIUCBIBATh U3YUEHHBIE O0BEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOT'O aHaJIN3a;
MPUMEHSATh 3HaHUS O 3aKOHOMEPHOCTAX MEPUOUUECKON CUCTEMbl XUMUYECKUX 3JIEMEH-
TOB [l OOBSICHEHUS U IIPEBUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;

pa3BuBaTh MH(POPMAIMOHHYIO KOMIIETEHTHOCTb IOCPEACTBOM YINIyOJiIeHUs 3HAaHUI 00
UCTOPUU CTAHOBJICHHS XMMHUYECKOM HayKH, €€ OCHOBHBIX MOHATHUH, MEPHOAUYECKOTrO
3aKOHa KaK OJHOTO M3 BaXKHEWMIIUX 3aKOHOB IPUPOJIbI, a TAKKE O COBPEMEHHBIX J10-
CTHXEHUSAX HAYKU U TEXHUKHU.

MHoroo0pa3ue XMuMHYECKHUX pPeaKIuii.
Obyuaemblii Hayuumcsi:

OOBSACHATh CYyTh XMMHUYECKUX MPOILIECCOB W WX MPUHIMIHAIBLHOE OTIWYUE OT (pu3nde-
CKHX;

Ha3bIBATh PU3HAKU U YCIOBHS IPOTEKAHUs XMMUYECKHX PeaKLuil;

YCTaHABJIMBATh MPUHAJUIEKHOCTh XMMHUECKON PEaKIMU K ONpPEeNEHHOMY TUIY 10 Of-
HOMY M3 KJacCU(UKAMOHHBIX PU3HAKOB: 1) IO YMCIy U COCTABy MCXOJTHBIX BELIECTB U
IIPOJYKTOB peakluy (peakluu COEIMHEHUs, pa3IoKEHUs, 3aMEIeHUs] U 00MeHa); 2) 1o
BBIJICJICHUIO WJIN TMOMVIOIEHHUIO TEIUIOTHl (peakuy 3K30TepMUYECKHE U HHJ0TEepMUYE-
CKue); 3) 0 H3MEHEHHUIO CTENEHEM OKMCICHHS XHMUYECKHX D3JIEMEHTOB (peakuuu
OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIC);

COCTaBJISITh YPABHEHUS PEaKIUil, COOTBETCTBYIOLIUX MOCIIEI0BATENBHOCTH («IETIOUYKEY )
IIpeBpalleHN HEOPraHMUECKUX BEIIECTB PA3IUUHBIX KJIACCOB;

BBISIBJISITH B IIPOLIECCE AKCIIEPUMEHTA MTPU3HAKU, CBUJETENBCTBYIOIINE O IPOTEKAHUN XU-
MHUYECKOM peaKiuu;

IIPUTOTOBJIATH PACTBOPHI C ONIPEAEIEHHON MAaCCOBOM J0JIEH paCTBOPEHHOTO BEIECTBA.

Obyuaemblii NOIYUUM 8O3MONCHOCTb HAYYUMBC:

MPUBOJIUTH MPUMEPHI PEaKIMii, MOATBEPKIAIONINX CYIIECTBOBAHUE B3aUMOCBSI3H MEX]Y
OCHOBHBIMHU KJIACCAMHM HEOPTAHMUYECKUX BEIIECTB

MHuoroo0pa3ue BelecTs.
Obyuaemblii Hayuumcs:

ONPEACIISATh NPUHALIEKHOCTh HEOPraHUYECKUX BEIIECTB K OJHOMY H3 M3YUYEHHBIX
KJIACCOB/TPYIIIT: METAJLIIBI U HEMETAJUIbI, OKCH/IbI, OCHOBAHUSI, KHCIIOTHI, COJIH;
COCTaBIIATH (POPMYIIBI BEIIECTB IO UX HA3BAHUSIM;

ONPEACIISITh BAJICHTHOCTh M CTEIIEHb OKUCIICHHS AJIEMEHTOB B BEILIECTBAX;

COCTaBJIATh (POPMYIBI HEOPTAaHMYECKUX COCAMHEHUN MO BaJCHTHOCTSAM M CTEMEHSIM
OKHCJICHHS 3JIEMEHTOB, a TAaK)Ke 3aps/iaM MOHOB, YKa3aHHBIM B TaOJIMIIE PAaCTBOPHUMOCTH
KHCJIOT, OCHOBAHUM U COJICH;

OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHUs (U3MYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BeIIECTB (METAJUIOB M HEMETAIIJIOB) M UX BBICIIUX OKCHJIOB, 00pa30BaHHBIX JIEMEHTAMU
BTOPOT'O U TPETHETO MEPUOIOB;



e Ha3bIBaTh OOIIHME XUMHUYECKHE CBOMCTBA, XapaKTePHbIE AJIS TPYII OKCUIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

e Ha3BIBaTh OOIIME XMMHUYECKHUE CBOMCTBA, XapaKTEPHbIE JJIs KaXKI0T0 U3 KIIACCOB HEOpra-
HUYECKHMX BEIICCTB: KUCIIOT, OCHOBAaHUM, COJICH;

e TPUBOAUTH NPUMEPHI PEAKIUH, MOATBEPKIAIOIMINX XUMHUYECKHE CBOMCTBA HEOpraHWye-
CKHX BEHISCTB: OKCHJIOB, KMCIIOT, OCHOBAHUM U COJICH;

e OMNpEeNeNsITh BEUIECTBO-OKUCIHUTENb W BEIIECTBO-BOCCTAHOBUTENIb B OKHCIMTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIUAX;

e COCTaBJISITh OKHUCIUTEIHHO-BOCCTAHOBUTENBHBINA OalaHC (71 M3yYEHHBIX PEaKIHii) Mo
MIPEAJIOKEHHBIM CXEMaM PEaKIIHii;

e TMPOBOJUTH TAOOPATOPHBIE OMBITHI, MOATBEPKAAIONINE XUMUIECKHUE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTAaHWYECKHUX BEIIECTB.

Obyuaemblii NOIYUUM BO3MONCHOCTD HAYYUMBC:
e MPOTHO3UPOBATH XMMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;
e TPOTHO3UPOBATH CMOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIWUTEIbHBIE WM BOCCTAHOBU-
TeJbHBIE CBOMCTBA C YUETOM CTETMIEHEH OKUCICHUS SJIEMEHTOB, BXOSIINUX B €T0 COCTAB;
e  BBISBISITH CYHIECTBOBAHME FEHETUYECKON B3aMMOCBSI3H MEXK/IY BEIIECTBAMH B PSIY: MPO-
CTO€ BEIIECTBO — OKCHJ — THIPOKCH]I — COJIb.

2. Copep:xanue yueOHOro npeamera « XuMush»
8 kiacc (68 yacos)

Pa3nen 1. OcHoBHbIE OHATHSI XUMUH (54 uaca)

[penmer xumuu. Tera u éewecmea. OcHogHbie Memoobl NOZHAHUA: HAOIIOOEHUe, U3Me-
peHue, sxcnepumenm. Ousndeckre U xuMmudeckue siBjaeHus. Yucrele Bemectsa u cmecu. Crioco-
OBl pasnenenus cmeceir. AToM. Mosekyna. XUMUYECKHIA JIEMEHT. 3HAKH XUMUYECKUX dJIEMEH-
TOB.

[Ipocteie u cnoxHbIe BeliecTBa. BaneHTHOCTD. 3akon nocmoancmea cocmasa eeujecmasa.
Xumunyeckue Gopmyisl. Uuaexcel. OTHOCHTENbHAA aTOMHAsI U MOJIEKYJIsIpHasi Maccel. MaccoBas
JI0JI1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH. 3aKOH COXPaHEHUS! MAcChl BEIIECTB. XUMHUECKUE
ypaBHenus. Koaduurentsl. YcinoBust U NpU3HAKU MPOTEKAHUS XUMUYECKUX peakiuil. Momb —
eMHMIIA KOJIMUeCTBa BelecTBa. MoJsipHas macca.

Kucnopon — XuMu4YecKuid 2JIeMEeHT U mpocToe BemiecTBo. Oz0n. Cocmas 6030yxa. dusn-
YECKHUE U XMMHUYECKHE CBOMCTBa Kuciopoja. [lonyyenune u npumeHeHue kuciopoaa. 1ennosoi
agpgpexm xumuueckux peakyuui. [lonamue 06 3k30- u sHOOmMepmuveckux peaxyusx. Bomopon —
XUMUYECKUN AJIEMEHT U NPOCTOe BeliecTBO. PuU3nueckre U XMMHUYECKHUE CBOMCTBA BOAOPO/JIA.
[Tomryuenue Bogopoa B nabopatopuu. [lonyuenue sooopoda 6 npomviuiiennocmu. Ilpumenenue
800opooda. 3akoH ABorajpo. MoisipHbIli 00beM ra3oB. KauecTBeHHBIC peakliid Ha ra3zoo0pas-
HBIE BEILIECTBA (KUCI0PO, BOAOPO). OObeMHbIE OTHOLICHHS Ta30B MPU XUMUUECKHUX PEaKIIHSIX.

Booa 6 npupooe. Kpyzosopom 600bi 6 npupoode. Qusuueckue u XumuyecKue c80UCmed
600b1. PacTBOpEI. Pacmeopumocms sewgecms 6 6ode. Konuentpauus pactBopoB. MaccoBasi 1015t
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

Oxkcuapl. Kmaccudukanms. Homenknarypa. @usuueckue ceoticmea okcuoos. XUMHYE-
CKHE CBOMCTBa OKCHIOB. [lonyuenue u npumenenue oxcuoog. OcHoBanus. Kmaccudukanus.
Howmenknarypa. ®@usuueckue ceoticmea ocHosanui. Illonyuenue ocnosanuti. XUMUYECKHE
CBOWcTBa OCHOBaHWU. Peakius neirpanuzanmu. Kucnorel. Knaccudukarus. Homenknatypa.
Quzuueckue ceotlicmea kuciom. llomyuenue u npumenenue kKuciom. XUMHYECKHE CBOWCTBA
kucioT. Wunukatopel. M3mMeHeHHWe OKpacKd UWHAMKATOPOB B pas3nuyHbix cpenax. Comu.
Knaccudukanusa. Homenknarypa. @Qusuueckue ceoticmsa coneii. Ilonyuenue u npumenenue co-
sed. XMMUYECKUE CBOMCTBA coJiel. ['eHeTnueckast CBsi3b MKy KJIacCaMM HEOPTaHUYECKHUX CO-
enuHeHuil. [Ipobnema 6e30nacHo20 UCNONb308AHUSL BEUECM8 U XUMUYECKUX peakyull 8 nosce-



OHegHOU drcusHU. TOoKcuuHbvle, 20piouue U 3pbleoonacHvle eewjecmsed. bvimosas xumuueckas
2PaAMOMHOCHIb.
Ilpakmuueckas pavoma Nel. Ilpuemsl 6e30nacHON pabOTHI ¢ 000PYIOBAaHHEM U Bellle-
ctBaMU. CTpoeHue IIaMEHHU.
Ilpaxkmuueckasa padoma Ne 2. OuncTka 3arps3HEHHON IIOBAPEHHON COJIN.
Ilpakmuueckasa paboma Ne3. [lonyueHnne KUCIOPOa U U3YUCHHUE €TO CBOMCTB.
Ilpakmuueckaa padoma Ne4. 11onyueHnre BOJOpOAa U U3yUEHUE €0 CBOUCTB._
Ilpakmuueckaa padooma Ne5. IIpuroroBiieHHME pPacTBOPOB COJEH C OINPEIACICHHON
MaccOBOM J10J1ei paCTBOPEHHOTO BEILIECTBA B PACTBOPE.
Ilpakmuueckaa padoma Ne6. PemeHne dKCiepUMEHTAIBHBIX 3a7a4 10 TeMe: «BakHer-
M€ KJIACCHI HEOPTaHMYECKUX COCTUHEHHIMA

Konumponavnaa pavoma Ne 1 nio teme «llepBoHadanbHble XUMHUYECKUE TTOHITHS.

Konumponvnaa paboma Ne2 no temam: «Kucmopon. Oxkcunbl. 'openue». «Bomopoay.
«Bopa. PactBopb»

Konmponsnaa paboma N 3 1o teme: «Baxneliye Kiacchl HEOPraHUYECKUX COEJIUHE-

HUNW.

Pa3nen 2. [lepuoanyeckuii 3aK0OH M MePUOINYECKAS CHCTEMA XUMUYECKUX dJIeMeH-
ToB /.. MenaesieeBa. Ctpoenne aroma. (7 uacos)

Crpoenue aToma: s1po, 3HepreTudeckuii yposenb. Cocmas siopa amoma: npomonbwl, Heli-
mponsl. H3omonwi. 1lepnognuecknii 3akon [[.M. MenaeneeBa. [lepuoanyueckas cucteMa XUMH-
yeckux anemeHToB J[.M. MenneneeBa. @u3ndeckuii CMbICI aTOMHOTO (TIOPSAKOBOTO) HOMEpa
XMMHUYECKOTO 3JIEMEHTa, HOMEepa TpyIIbl U IMepuoja mnepuoandeckoil cuctemsl. CTpoeHHe
JHEPreTHYECKUX YPOBHEH aTOMOB MepBbIX 20 XUMHUYECKHUX AJIEMEHTOB NEPUOAUYECKON CHCTEMBI
J.. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB aTOMOB XMMHUYECKUX JIEMEHTOB M UX
COCIMHEHHI Ha OCHOBE MOJOXEHHsS B mepuoanudeckoit cucreme /.M. MenneneeBa u cTpoeHus
atoMa. 3Hauenue [lepumoauueckoro 3akona JI.11. Menneneesa.

Paznen 3. Ctpoenne BemecTB. XUMHYeCKasi CBA3b (7 4acos)

DNEKTPOOTPUIIATEILHOCTh AaTOMOB XMMHUYECKHX 3JIeMEeHTOB. KoBalleHTHas XuMudeckas
CBsA3b: HCIIOJIIpHAA W IOJIApHAas. Tloustue o BOI[OpOI[HOﬁ CBsA3HU U €€ BJIUAHHNU HaA (1)I/ISI/I‘I€CKI/IG
CBOICTBa BellecTB Ha mpumMepe Bofbl. loHHast cBsA3b. MeTamnuueckas cBsi3b. THUIBI KPUCTAIIIN -
YEeCKHX DPEUIeTOK (aTOMHas, MOJIEKYJIIpHAs, WOHHAs, METaJUIn4ecKas). 3aBUCUMOCTh (U3nUe-
CKUX CBOWCTB BEIIECTB OT THUIA KPUCTAIIIMUECKON PEIIETKH.

Konmponvnaa paooma Ne 4 no temam: ««I13 u IIC JI.M1.MenneneeBa. CtpoeHue aroma.
Xumuyeckas cBsizb. CTpoeHUE BEIIECTBA»

9 KJIACC (68 1yacoB)
BemecTBo 1 XUMH4YECKasl peaKuust

[lepnonnueckuii 3akoH. [lepuonnueckas cucrema xumudeckux snemeHTos JI. . Menne-
neeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKUX HJIEMEHTOB IIEp-
BBIX TPEX MEPUOMOB, KM, KaJIbLUs U UX COCUHEHUN B COOTBETCTBHUHU C IIOJIOKEHUEM DJIEMEH -
TOB B llepnonnueckoii cucteme U CTPOEHUEM X aTOMOB.

CrpoeHue BemiecTBa: BUJbl XUMHUUECKON CBSI3U. THIBI KPUCTAJUIMYECKUX PEHIETOK, 3aBU-
CHUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIUNINYECKON PEIIETKN U BUJA XUMUYECKON CBA3H.

Knaccugukamus 1 HOMEHKIIATypa HEOPTaHMUECKUX BEHIeCTB. XMMHUYECKHE CBOICTBA Be-



LIECTB, OTHOCAIIMXCS K pa3IMYHbIM KJIacCaM HEOPTaHWYECKUX COECAUHEHUN, TeHETUYECKas CBA3b
HEOPraHUYECKUX BEIIECTB.

Knaccugukanuss XUMUYECKUX peakuil Mo pa3IuuHbIM MpHU3HAKaM (IO YHCIY U COCTaBy
YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TETUIOBOMY 3(PdeKTy, M0 M3MEHEHHUIO CTETICHEH OKHCIIe-
HUSl XMMHUYECKHX SJIEMEHTOB, MO0 OOpaTUMOCTH, IO YYacTHIO KaTalu3aTopa). DK30- M JHJO-
TEPMHUECKUE PEAKINH, TEPMOXUMHUYECKHUE YPaBHEHUSI.

[TonsiTHE O cKOpOCTH XUMHUUECKOH peakiuu. [ToHsaTHEe 00 0OpaTUMBIX 1 HEOOPATUMBIX XU-
MUYecKuX peakuusax. [loHsTHe 0 TOMOTeHHBIX U reTeporeHHbIX peakuusax. [lonarue o karanuse.
ITonsiTve 0 XuMU4ECKOM paBHOBECHH. DaKTOPBI, BIUSIOLINE HA CKOPOCTh XMMHUECKON PEAKINU
1 TIOJIO’)KEHUE XUMUYECKOTO PAaBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIMU, JJIEKTPOHHBIH OalaHC OKHUCIMTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHe YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakimii ¢ UCMOIB30BaHUEM METO0/1a HIICKTPOHHOTO OayaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALMU. DIEKTPOJIUTHI U HEIIEKTponuThl. KaTnoHsl,
aHUOHBl. MeXaHW3M JUCCOLMALMM BEUIECTB C PA3JIMYHBIMU BHJAMU XHUMHUYECKOW CBA3H.
Crenens aucconuanuu. CUIbHBIE U ClIa0ble AJIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YCIOBHS MPOTEKAaHUS peakIMid MOHHOTO oOMeHa, MOJIHbIE U
COKpalI€HHbIE MOHHbIE ypaBHEHHs peakuuil. CBoiCTBa KHCIIOT, OCHOBAaHMW U COJIEH B CBETE
IpeCTaBICHUN 00 PIEKTPOTUTHYECKON qucconnanun. KayecTBenHble peakiui Ha oHbl. [ToHs-
THE O TUIPOJIU3E COJIECH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJIIMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB — Me-
TAJIJIOB M HEMETAJUIOB (TpaduTa U aIMasa), CI0KHBIX BEIIECTB (XJIOpUIa HATPHsI), HCCIEIOBaHNE
3aBHCHUMOCTH CKOPOCTH XMMHYECKOW peaklMy OT BO3ACUCTBUS PA3IUYHBIX (PAKTOPOB, UCCIEI0-
BaHUE AJIEKTPONPOBOJIHOCTH PAaCTBOPOB BEILIECTB, IMPOLECCA AUCCOLMALMU KUCIIOT, IIEI0YeN U
cojieil (BO3MOKHO HCHOJIb30BAaHUE BUJEO MATEpPHANIOB), MPOBEACHHUE OIBITOB, WILIIOCTPUPY-
IOLINX MPU3HAKU MPOTEKAaHUS peakuil HOHHOTO oOMeHa (0Opa3oBaHUE 0CajKa, BbIIEICHHUE Ta3a,
o0Opa3oBaHME BOJIbI), ONBITOB, WUTFOCTPUPYIOIINX MPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuii (ropeHue, peakiiy pas3sIoKEHHs, COCTUHEHUS), PACIO3HABAHUE HEOPTaHWYECKUX Be-
IIECTB C MOMOUIbIO0 KAYECTBEHHBIX PEaKIMii Ha MOHBI, PEILICHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTtauibl 1 MX cOeJUHEHHS

OO6mass xapakrtepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
creneHu okucienus. CtpoeHue u pu3nveckue CBOMCTBA MPOCTHIX BELIECTB — rajlOreHOB. XHUMH-
YecKue CBOMCTBA Ha MpUMeEpe XJIopa (B3aUMOCHCTBHE ¢ METAJUIAMH, HEMETaJlJIaMH, LIeJI0YaMu).
Xnoposogopoa. CosnsiHas KUCIIOTa, XUMUYECKUE CBOMCTBA, MTOJIyYE€HUE, IPUMEHEHHE. [lelicTBue
XJIOpa ¥ XJOPOBOAOPOJAa HAa OpraHU3M uejoBeka. BakHelmime XJIOpUIbl U MX HAXOXKJIEHHUE B
IIPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmbel. OcOOEHHOCTH CTPOEHHUS aTOMOB, Xa-
paxkTepHble cTerneHu okucieHus. CTpoeHue u pu3nvecKkrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIIO-
poma u cepbl. AJTOTPONTHBIE MOAU(DUKAIIMKI KUCIOPOJa U CEpbl. XMMHYECKHE CBOWCTBA CEPBHI.
CepoBojiopoJi, CTpoeHue, pusnyeckre 1 XuMHueckue cBoiicTBa. OKCHUIBI Cephbl KaK MpeacTaBU-
TEIH KUCIOTHBIX OKcUA0B. CepHas KucioTa, (U3NYECKue U XUMHUYECKHE CBOMCTBa (00IMe Kak
IpeJCTaBUTENs Klacca KUCJIOT U crenuduueckue). XUMHUUECKUE Peakiuy, JIeKaIlue B OCHOBE
MIPOMBIIIJIEHHOTO CIoco0a MoyuyeHus: cepHoi kuciotel. [lpumenenune cepHoil kuciotel. Comu
CepHOMN KHCIIOTHI, KAUeCTBEHHAs peakiys Ha cyiabdaT-uoH. HaxoxaeHue cepsl U €€ coeIMHEHUH
B Mpupoje. XUMUUECKOE 3arpsi3HEHUE OKPY’KaIoLIel cpelibl COCTUHEHUSIMHU cepbl (KUCIOTHBIE
J0XK]U, 3arps3HEHNE BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBpaIICHUS.

O6mras xapakTepucTuka 31eMeHToB VA-rpytibl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaK-
TEpHBbIE CTENEHM OKUCICHHUS. A30T, paclpocTpaHeHHE B NpUpoje, pusnyeckue M XUMUYECKUE
cBoiictBa. KpyroBopot azora B mpupojae. AMMHUak, ero Gu3N4ecKue U XMMHUYECKHUE CBOWCTBA,
nojy4yeHue u npuMeHenue. Comu aMMOHUS, UX QU3NUECKUE U XUMUYECKUE CBOWCTBA, IPUMEHE-



Hue. KauecTBeHHas: peakiysi Ha MOHbI aMMOHHUs. A30THas KUCJIOTa, e€ Moly4yeHue, Gu3nueckue
U XMMUYeCcKHe CBOMCTBa (00IIue Kak MpeJCTaBUTENs Kiacca KUCIOT M crenududeckue). Hc-
MOJIb30BaHNWE HUTPATOB M COJICH aMMOHHUS B KQUeCTBE MMHEPAJIBbHBIX yI0OpeHUH. XUMUUECKOe
3arpsi3HEHUE OKPY)KAOMIEH Cpebl COSAMHEHMSIMHA a30Ta (KHCIOTHBIC 0K, 3arps3HEHUE BO3-
Iyxa, MouBbl U BooéMOB). Docdop, amutorponusie Mmoaudukanuu dhocdopa, pusnyeckue u xu-
mudeckue cBoiictBa. Oxcua docdopa (V) u pochopnast kucnora, pu3nyecKue U XUMUUYECKHUE
CBOWCTBa, monyyeHue. McnonpzoBanue pocdaroB B KaueCTBE MUHEPAIBHBIX YAOOPEHHIA.

O6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbel. OcOOEHHOCTH CTPOEHHUSI aTOMOB, Xa-
paKTepHbIE CTENEHH OKUCICHUS. YTJIEpOJ, ajUIOTPOIHbIE MOIU(HUKAIMU, PACIIPOCTPAHEHUE B
npupoe, pusuueckre u XuMHUIEcKue cBoicTBa. Ancopouus. KpyroBopot yriepona B mpupoze.
Oxcunpl yriaepona, ux pusnyeckre U XUMUYECKUE CBOWCTBA, JCWCTBUE HA KUBbIE OPTaHU3MBI,
MOJIyYeHUE W MPUMEHEHHE. DKOJOTUYECKHUE TPOOJIeMbl, CBsI3aHHbBIE ¢ OKcuoM yrieponaa (I1V),
TUIIOTE3a IJI00ANTBHOTO MOTEIJICHUsI KIMMara, MapHUKOBBIM 3¢ ¢ekT. YroiapHas KUCIoTa U €&
cond, uX (PU3WYECKHe W XMMHUYECKHE CBOWCTBA, IMOJIydYeHHE W TpuMeHeHne. KadecTBeHHas
peaknusa Ha KapOoHaT-HOHBI. Vcronp3oBaHHe KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUIEHHO-
CTH M CEJIbCKOM XO3sMCTBE.

[lepBoHayanbHble TMOHATHSA 00 OpPraHMYECKMX BEIIECTBAX KaK O COCJMHEHUSIX YTiepoia
(MeTaH, 3TaH, STHIEH, allCTWICH, 3TAaHOJ, TIHUIEPHH, YKCycHas kuciorta). [IpupoaHpie ncTod-
HUKH YTJIEBOJIOPOJIOB (YroJib, IPUPOAHBIN ra3, He(Th), MPOIYKTHI UX NepepaboTKu (OEH3MH), UX
POJb B OBITY ¥ IPOMBIIIICHHOCTH. [ToHATHE 0 OMOIOTHYECKH Ba)KHBIX BEIIECTBAaX: JKUpPax, Oe-
Kax, YIJIeBOJIaX — M MX POJIH B KU3HH YeJoBeKa. MaTepuallbHOE €IUHCTBO OPraHUYECKUX U He-
OpraHMYECKUX COCTUHECHUI.

KpemHuuii, ero ¢usuueckne 1 XMMUYECKHE CBOWCTBA, MOMyyeHHe U npuMmeHeHue. Coenu-
HeHUs KpeMHus B mpupoje. O6mue npencrasienus o6 okcuae kpemuus (IV) u kpemHueBoit
kucinote. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaXkHel1e cTpouTes-
HBbIE MaTepHAaJIbl: KEPAMHKa, CTEKJIO, IEMEHT, 0€TOH, kese300eToH. [Ipobaembr 6e30macHOro Mc-
MIOJIb30BAHUS CTPOUTENIBHBIX MaTEPUANIOB B IIOBCEIHEBHON KHU3HU.

Xumuueckuii IKcnepumenm:

u3yueHHe o0pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPWA-MOHBI M HAOJIO/JCHUE MPU3HAKOB MX MPOTEKAHWUS, OTBITHI,
oTpakarolmue (pU3MUECKUe U XUMHUYECKHE CBOMCTBA TaJOr€HOB U MX COCAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHUAECOMATEpUAOB), O3HAKOMIIEHHE C 0OpasllaMd XJIOPUIOB (TaJOT€HUIOB),
O3HAKOMJIEHHE ¢ 00pa3lamMu cepbl U €€ COeTUHEHUSIMHU (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATE-
puaioB), HaOIIOJEHUE TIpollecca OOyTIMBaHUS caxapa TMOJa JEHCTBHEM KOHIICHTPHPOBAHHON
CepHON KHMCJIOTHI, U3y4YeHUE XUMUUECKUX CBOUCTB pa30aBICHHOM CEpHON KHUCIOTHI, MPOBEICHUE
Ka4eCTBEHHOW peakIuy Ha Ccyib(daT-woH 1 HAONIO/IeHHE MTPU3HAKa e€ MPOTeKaHHs, O3HAKOMIIC-
HUE ¢ PU3HMYECKUMH CBOMCTBaMHU a30Ta, (hocdopa U UX coeTMHEHUH (BO3MOKHO UCIIOIb30BaHUE
BHJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (OCHOPHBIX yIOOpEHH, TOTydYeHHEe, COOMpaHue,
pacro3HaBaHHUE U U3y4YE€HUE CBOWCTB aMMHaKa, IPOBEJACHNE KaYeCTBEHHBIX PEaKlUil Ha HOH aM-
MOHUS M PocdaT-HOH U M3yUCHHE MPU3HAKOB MX MPOTEKAHUS, B3aMMOJICHCTBHE KOHIICHTPUPO-
BaHHON a30THOI KHCIOTHI C MEAbIO (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPUANIOB), U3YUCHUE
MoOJIeNIel KpUCTAIUTMYECKUX PEeHIETOK anmasa, rpadura, GymnepeHa, 03HAKOMIIEHHE C ITPOIECCOM
azicopOLIMU pacTBOPEHHBIX BELIECTB aKTMBUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTHUBOTIasa, 1o-
JTy4eHre, CoOOMpaHne, pacrlio3HaBaHUE U M3yUeHHE CBOMCTB YTIIEKHCIIOTO ra3a, MPOBECHHE Kave-
CTBEHHBIX peakIMii Ha KapOOHAT M CWJIMKAT-MOHBl M W3yYeHHUE IMPHU3HAKOB MX MPOTEKaHUs,
O3HAKOMJICHHE C TPOMYKIMEH CHJIMKATHON MPOMBINUICHHOCTH, PEIICHHE YKCIIEPHMEHTATBHBIX
3aj7a4 Mo TeMe «BaxkHeiie HeMeTaIbl U UX COSAUHEHUS.

MeTasjibl M MX COeIMHEHUsI

OOm1ast XapakTepUCTUKA XMMUYECKUX 3JIE€MEHTOB — METAJUIOB Ha OCHOBAHUM HX IOJIOXKE-
Hus B [leproanueckoil cucreme xumMudeckux aneMeHToB 1. V1. MeHeneeBa u CTpOEHUsT aTOMOB.
Crtpoenue MeTaiyioB. MeTalnueckasi CBs3b U MeTaNIMUEcKas KpHUCTaJUIMYecKasl peméTka.



DNEeKTPOXUMHUYECKUH Pl HapsDKeHUH MeTamuioB. OU3NUecKue U XUMUYECKHe CBOMCTBA METall-
70B. O6mme crnocoObl oJTy4eHus: MeTauioB. [loHSITHE 0 KOPPO3UK METAIIOB, OCHOBHBIE CIIOCO-
OBl 3aIUTHI UX OT Koppo3uu. CIiiaBsl (CTallb, YyTYH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE
B OBITY ¥ TTPOMBITIUICHHOCTH.

[[lenounble meTauibl: OOKEeHUE B [leproanueckoil cuctemMe XUMUYECKUX AJIEMEHTOB /1.
N. MengeneeBa, CTpo€HHE UX aTOMOB, HaXOXkAeHUE B mpupojae. Ouznueckne u XUMMUYECKUE
CBOICTBa (Ha mpuMepe HaTpust U Kaus). OKCUIBI U THIPOKCHUIIBI HATpuUs U Kanus. [IpumeHenue
[IEJTOYHBIX METAJIJIOB U UX COCAUHEHHIA.

[[lenoyHo3emenpHbIE METAJUIBl MAarHUM W KaJbLMK: moJioxkeHue B Ilepuoamyeckoin cu-
creMe xumuyeckux sneMentoB JI. . MenneneeBa, CTpoeHUE MX aTOMOB, HAXOXKJIECHUE B IPUPO-
ne. Ou3nyecKrue U XMMHYECKUE CBOMCTBA MarHus M KaJblus. BaxxHelne COeIMHEHNS KAJIbLIUS
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHHSI.

Amomunuii: nonoxenue B Ilepumonnueckoit cucrtemMe xumudeckux syementoB [ .
MenneneeBa, CTpo€HHE aTOMa, HaxOXJAeHUE B mpuponae. Ouznueckne 1 XMMUYECKUE CBOMCTBA
amoMuHMsL. AM(OTEpHBIE CBOWCTBA OKCHJIA U TUIPOKCHIA ATFOMUHUS.

Kenezo: monoxenue B [lepnoanueckont cucreme XuMuueckux anemeHToB 1. 1. Mennene-
€Ba, CTPOCHHUE aToMa, HaxoXkAcHue B npupoae. Ousznueckue U XMMHUYECKHUE CBOMCTBA KEJIe3a.
Oxcuppl, Tuapokcusl U conu xxenesa (11) u xenesa (I111), ux coctas, cBoWcTBa U MOJTYUYECHHE.

Xumuueckuii Ixcnepumenm:

03HAKOMJICHHE C 00pa3laMyd METaIOB M CIUIABOB, UX (PU3MUECKHUMHU CBOMCTBAMH, U3y4e-
HUE Pe3yJIbTaTOB KOPPO3UU METAIUIOB (BO3MOXKHO HCIIOIH30BAaHKUE BHIEOMATEPUAIIOB), OCOOCH-
HOCTEH B3aUMOJICHCTBHUS OKCHJIa KaJbIlHs M HATPHsI C BOJOM (BO3MOXKHO MCIIOJIb30BAaHUE BHUJICO-
MaTepuasoB), UCCIEIOBAaHUE CBOMCTB >KECTKOM BOBI, MpOIlECcCa TOPEHUS KeJie3a B KUCIOPOe
(BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPHAIOB), TPU3HAKOB TMPOTEKAHUS KAaueCTBEHHBIX
peaxiuii Ha MOHBI: MarHus, KalblMs, ATFOMUHYS, 1uHKa, xene3a (II) u xxenesa (III), mexu (11),
HaOJIOZICHUE W OMMCAHUE MPOIECCOB OKPAITMBAHUS TUTAMEHH MOHAMH HATPHS, KAJIUA M KaJbIIUS
(BOBMOXKHO HCTOJB30BAaHUE BUICOMATEPHUATIOB), HCCIEAOBaHHE aM(OTEPHBIX CBOWCTB TH-
pOKCHIa aTIOMUHUS U TUIPOKCH]IA ITUHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Bax-
HEWIINE METAJUIbI U UX COCIUHECHUSY.

XuMHS U OKpY:KaloLas cpeaa

BemecTBa u marepuansl B OBCEHEBHOM KW3HU 4YelOBeKa. be3omacHoe MCIoab30BaHUEe
BEIIIECTB M XUMHUUYECKHUX Peakiuii B ObITY. [lepBast moMoIpb Mpyu XUMUYECKUX 0KOTaX U OTPABIIC-
HUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIICH cpeapl (MpeaenbHas JOMyCTUMAas KOHIICHTPAIIH
Bemiects, nanee — [1/IK). Pons XxuMuu B pemieHN# KOJIOTHYECKUX TpoOIIeM.

Xumuueckuil Ixcnepumenm:

M3y4eHrne 00pa3ioB MaTepHalioB (CTEKIIO, CIIJIaBbI METAJLIOB, MOJIMMEPHBIC MaTepUaIbl).

Meostcnpeomemnswie ceasu

Peanuzanus MexnpeIMeTHBIX CBS3€H MpU U3YyUYEHUHU XMMHUHU B 9 Kilacce OCYIIECTBISAETCA
4Yepe3 MCTOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK U MOHATUN, SBJISIOMINX -
Cs1 CHCTEMHBIMU JUJISL OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIC TIOHSTHS: HAYYHBIM (DakT, rumoTes3a, 3aKOH, TCOPHs, aHa-
TU3, CHUHTE3, KiacCu(UKAlUs, TMePUOIUIHOCTh, HAONIOIEHUE, YKCIIEPUMEHT, MOJCIUPOBaHNE,
W3MEPEHHE, MOJIENb, SIBJICHHE, TAPHUKOBBINA d(D(PEKT, TEXHOIOTHSI, MaTEPHAITHI.

dusuka: Marepusi, aTOM, 3JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI, PaIUOaK-
THUBHOCTb, MOJIEKYJA, SJEKTPUYECKUM 3apsij, MPOBOJHHUKH, MOJYINPOBOIHUKH, IUIIJICKTPUKH,
(hOTORIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHE BEIIeCTBa, Ta3, pacTBOP, pacTBO-
PUMOCTh, KPUCTAUTMYECKAsI PEMIETKA, CIUIaBbl, (U3MUYECKUE BEITUYMHBI, €IUHUIIBI U3MEPEHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TIAaHETHI, 3BE3/1bI, COJHIIE.

buonorust: ¢otocunTes, napixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpaJbHbIE yaA00peHus,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, IUTATEIILHBIE BEILIECTBA.



I'eorpadusa: armocdepa, ruapochepa, MHHEpabl, TOPHbIE MOPOIBI, MOJE3HBIE HC-
KOIaemble, TOIUTMBO, BOJHBIE PECYPCHI.



3. TemaTn4eckoe NJIAaHHPOBaHHE

n/a

Tema

Peanmaunn BOCIIMUTATCIIBHOT'O ITOTCHIIMAIA

ypoka
(BuzBI ¥ POPMBI AESITELHOCTH)

Komn-Bo
4acoB

8 kaacc (68 yacos)

Pasngen 1. OcHOBHBIE HOHATHS XUMUHN

54

1

IIepBoHavaibHBIE XUMUYE-
CKHE MOHATHSA

- YCTaHOBIICHHE JOBEPHUTEIBHBIX
OTHOUIICHUH MEXIY TeJarorHIeCKuM padOTHH-
KOM M €ro 00y4aromuMuCs, CIOCOOCTBYIONINX
MO3UTUBHOMY BOCIHPHATHIO OOYYarOIMMHUCS
TpeOOBaHUN U TPOCHO IMEAATOTMYECKOTO pa-
OOTHHMKA, MPHUBIEYCHUIO WX BHHMAaHHSA K 00-
Cy’XJlaeMOil Ha ypoke HH(pOpMalLluH, aKTUBHU3a-
IIUH WX [TO3HABATEIILHOW JACSATEITbHOCTH;

- noOyXJeH1e 00y4JaroUINXCsl CO-
OnrofaTh Ha YPOKe OOIIEPUHATHIE HOPMBI T10-
BE/ICHUS, MpaBHja OOLICHHS CO CTapUIMMU
(memarornyecKuMmu pabOTHHUKAMM)

U CBEpCTHUKaMU (0OyYarOIIUMUCS), TPUHITH-
TTBI y4eOHOI JVCIIATUTHHBI
¥ CaMOOpPTaHU3aIHH.

21

Kucnopoxn. Bomopon.

- YCTAQHOBJICHHE JOBEPUTEIBHBIX
OTHOILICHHUH MEXTy MeIarorH4ecKiuM padOTHHU-
KOM H €ro 00y4aromuMuCs, CIIOCOOCTBYIONINX
MO3UTHBHOMY BOCIIPHATHIO OOYyYaromMMUCS
TpeOOBaHUH M MPOCHO IEIarorn4ecKoro pa-
OOTHUKa, NPHUBICYCHUIO MX BHUMaHHSA K 00-
CY)KIaeMOH Ha ypoke MH(pOpPMAIMH, aKTUBU3a-
IIM UX TI03HABATEIbHON AEATEILHOCTH;

- noOyxieHne o0y4aromxcs co-
Omnroz1aTh Ha ypoKe OOIIENPUHSTHIE HOPMBI T10-




BCACHUA, IIpaBHJia 06H.[€HI/I$I CO CTapmuMu

(memarornyecKuMmu pabOTHHUKAMM)
U CBEpCTHUKaMU (0OyYarOIIUMUCS), TPUHITH-
TIBI yueOHoO JTUCIUTUTAHBI

Y CaMOOpPraHU3alHu;
- NpUBJICYCHUE BHHUMaHHUS 00y-
YAOIUXCSI K IIGHHOCTHOMY  acCIIeKTy
M3y4aeMbIX
Ha ypOKax SIBIECHUH, OpraHu3anus ux pabdoThl
C MOJy4aeMOM Ha YpPOKE COLMAIbHO 3HAYMMOMN
uHpOpMaIeil — UHUIIMMPOBAaHUE ee 00CyKIe-
HUS, BBICKAa3bIBaHUS OOYYArOIIUMUCS CBOETO
MHEHHS 10 €€ IOBOAY, BBIPAO0OTKH CBOEro K
HE OTHOIIICHUS;

- UCITIOJIb30BaHHE  BOCIIUTATEINb-
HBIX BO3MOXKHOCTEH COAEp)KaHUS yd4eOHOTO
npeaMeTa yepe3 JeMOHCTPAIUI0 00yJaroIM-
Csl IPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO
MOBEJICHUSI, TPOSBICHUS YEJIOBEKOMIOOUs H
n00pOCepIeYHOCTH, Yepe3 IMoadop COOTBET-
CTBYIOIIMX TEKCTOB JUIS YTEHHS, 3ajad Jyis
perieHus1, MpoOJIEeMHBIX CUTYaIuil g 00CyX-
JICHUs B KJIacce;

- NpPUMEHEHHE Ha YPOKE HHTEp-
aKTHBHBIX (QopM paboThl C OOy4arOIIUMHCS:
WHTEJUICKTYaIbHBIX WTP, CTHUMYJIHPYIOIIUX
MO3HABATEIbHYI0O MOTHBAIMIO O0YYaIOIINXCS;
IMIAKTHYECKOTO Tearpa, TAE IMOJNyYeHHBIC Ha
YpOKe 3HAHUS OOBITPBIBAIOTCS
B TeaTpalbHBIX ITOCTAHOBKAaX; IHUCKYCCH,
KOTOpBIE JAar0T OOYy4YalolIMMCS BO3MOXKHOCTH
nproOpECTH OMBIT BEJCHHUS KOHCTPYKTHBHOTO
JMajora; TpyNmoBod padoTel WM PabOTHI
B IIapax, KOTOpPbIC y4aT 00yYaroIINXCsl KOMaH/I-




HOW paboTe M B3aMMOJEHCTBHIO C APYTHMHU
00yJaroImMHCs;

- BKJIIOUEHHE B YpPOK HIPOBBIX
MpoLeaAyp, KOTOpble MOMOTalT MOJAEpKaTh
MOTHUBAIMIO O0YYAIOLIUXCS K MOTY4YEHHUIO 3Ha-
HUM, HalaXUBaHUIO MO3UTHUBHBIX MEXINY-
HOCTHBIX OTHOIIEHUIH B KJacce, IMOMOTaroT
YCTaHOBJICHUIO J00pOXKeIaTeaIpHOl arMocde-
pBI BO BpeMs ypOKa;

- opranuzanus medcrTsa MOTUBH-
POBaHHBIX M SPYAHPOBAHHBIX OOYYAIOLIHXCS
HaJ MX HEYCIEBAIOIIMMHU OJIHOKIACCHHUKAMU,
Jamomero  o0y4aromuMmcsl COLMalIbHO —3Ha-
YUMBIA ONBIT COTPYJHUYECTBA M B3aUMHOMU
TIOMOIITH;

- WHUIUUPOBaHHUE U MOJAEPHKKa HCClie-
JI0BATEJIbCKOM eI TeIbHOCTH 00yYaromuXxcs B
pamMKax peanuszaliy UM WHAUBUAYAIbHBIX U
IPYIIIOBBIX UCCIIEIOBATEILCKUX TPOEKTOB,
YTO JAaCT 0Oy4aIoIKUMCS BO3MOXKHOCTh TTPHO0-
PECTH HaBBIK CAMOCTOATEILHOTO PELICHHUS
TEOPETUUECKON POoOIeMbl, HABBIK T€HEPUPO-
BaHMs U ohopMiIeHUs] COOCTBEHHBIX UACH, HA-
BBIK YBa)KUTEJIBHOTO OTHOLIEHUS K UY>KUM
uzaesM, ohopMIIEHHBIM B paboTax JAPyrux Hc-
clieZIoBaTeNiel, HaBbIK IyOJIMYHOTO BBICTYILJIE-
HUS TIepe]] ayIuTOpUel, apryMEeHTUPOBAHUS U
OTCTauBaHUs CBOCH TOUKU 3PEHMUSI.

Bopna. PactBopsl.

- YCTAQHOBJICHHE JOBEPUTEIBHBIX
OTHOLICHHUI MEX[Y IeIarorn4ecKuM padoTHH-
KOM H €ro 00y4aromuMHCs, CIIOCOOCTBYIONINX
HO3UTUBHOMY BOCHPUSTHIO OOyYaroIMHUCS
TpeOOBaHUH M MPOCHO IEIarorn4ecKoro pa-
OOTHHKA, TPHBJICUYCHUIO MX BHUMAHHSI K 00-




Cy’)XJIlaeMOl Ha ypoke HH(pOpMalLuH, aKTUBHU3a-
IIUH WX [TO3HABATEIILHOW JACSATEIbHOCTH;

- noOyXJeH1e 00y4JaroUINXCs CO-
OmrofaTh Ha YPOKe OOIIEPUHATHIE HOPMBI T10-
BCACHUA, IIpaBHJIa 06H_IGHI/I$I CO CTapmuMu

(memarornyecKuMmu pabOTHHUKAMM)
U CBEpCTHUKAMU (0OyYarOIUMUCS), TPUHITH-
TIBI yueOHOM JTUCIUTUTAHBI

Y CaMOOpPraHU3alHu;
- MpUBJICUCHUE BHUMaHUS O00Y-
YAOIMXCSI K IICHHOCTHOMY  acCHeKTy
M3y4aeMbIX
Ha ypOKax SIBIECHUH, OpraHu3anus ux padoThl
C MOJy4aeMOM Ha YpPOKE COLMATIbLHO 3HAYMMOM
uHpOpMaIeil — MHUIIMMPOBAaHUE ee 00CyK/Ie-
HUS, BBICKAa3bIBaHUS OOYYaAIOUIMMUCS CBOETO
MHEHHS 10 €€ IOBOAY, BBIPAOOTKH CBOETo K
HE OTHOIIICHUS;

- UCTIOJIb30BaHHE  BOCIUTATEINb-
HBIX BO3MOXKHOCTEHW coiepxaHus ydeOHOro
npeaMera yepe3 JeMOHCTPAII0 00yqaroIiM-
Csl TIPUMEPOB OTBETCTBEHHOIO, IPa’kJaHCKOTO
MOBEJICHUS, TPOSBICHUS YEIOBEKOIIOOUS U
n00pOCepIeyHOCTH, Yepe3 Moadop COOTBET-
CTBYIOIIUX TEKCTOB JUIS YTCHHS, 3ajad s
perieHus1, MpoOJIEMHBIX CUTYaIui i1 00CyX-
JICHUs B KJIacce;

- MPUMEHEHHE Ha YpOKe HHTEep-
aKTHBHBIX (GopM paboThl C OOYy4arOIIUMHCS:
UHTEIJIEKTYalbHBIX UTP, CTUMYIUPYIOIINX
MO3HABATEIbHYI0O MOTHUBAIMIO OO0YYaIOIINXCS;
IUIaKTUYECKOTO TeaTpa, IJe MOJyYeHHbIe Ha
YpOKe 3HAHUS OOBITPBIBAIOTCS
B TeaTpaJbHbIX TIOCTAHOBKAX; JTUCKYCCHH,




KOTOpBIE JAar0T OOYy4YalolIMMCS BO3MOXKHOCTH
MIPUOOPECTH OMBIT BEJAEHHUSI KOHCTPYKTHUBHOTO
JMajora; TpymnmoBod padoTel WM pabOTHI
B Mapax, KOTOpbIE yyaT 00yyaroluxcs KOMaH -
HOW paboTe M B3aMMONEHCTBHIO C JAPYTHMHU
00yJaroImuMHCs;

- BKJIIOYEHHE B YPOK HIPOBBIX
MpoLeaAyp, KOTOpble MOMOTalT MOJAEpKaTh
MOTHUBAIMIO O0YYAIOLIUXCS K MOTY4YEHHUIO 3Ha-
HUM, HalaXUBaHUIO MO3UTHUBHBIX MEXINY-
HOCTHBIX OTHOIIEHUI B KJacce, IMOMOTaroT
YCTaHOBJICHUIO J00pOXKeIaTeaIbHOl arMocde-
PBI BO BpeMs ypOKa;

- opranuzanus medcrTsa MOTUBH-
POBaHHBIX M SPYAHPOBAHHBIX OOYYAOLIHXCS
HaJ MX HEYCIEBAIOIIMMHU OJIHOKIACCHUKAMU,
famomero  o0y4aromuMmcsi COLMalIbHO —3Ha-
YUMBIA ONBIT COTPYJHUYECTBA M B3aMMHOMU
TIOMOIITH;

- WHUIUUPOBaHUE U MOJAEPHKKa Hcclie-
JI0BATEJIbCKOM JeSITeIbHOCTH 00yYaromuXxcs B
pamMKax peanuszaliy UIMUA WHAUBUAYAIbHBIX U
IPYIIIOBBIX UCCIIEIOBATEILCKUX MTPOEKTOB,
YTO JaCT 0Oy4aOIKUMCS BO3MOXKHOCTh TTPHO0-
PECTH HaBBIK CAMOCTOSATEIILHOTO PELICHHUS
TEOPETUUECKON MPOOIeMbl, HABBIK T€HEPUPO-
BaHMs U ohopMiIeHUs] COOCTBEHHBIX UACH, HA-
BBIK YBa)KUTEJIBHOTO OTHOIIEHUS K UY>KUM
uzaesM, opopMIIEHHBIM B paboTax JAPyrux Hc-
clieZIoBaTeNiel, HaBbIK IyOJIMYHOTO BBICTYILJIE-
HUS TIepe]] ayIuTOpUe, apryMEeHTUPOBAHUS U
OTCTauBaHUs CBOCH TOUKU 3PEHMUSI.

KonndecTBeHHBIC OTHOLICHUS
B XMMHNHU

- YCTAHOBJICHHUC OOBCPUTCIIBHBIX
OTHOIIICHUH MCXKAY nNeaarort4eCKumM pa6OTHI/I-




KOM M €ro 00y4aromuMUCs, CIIOCOOCTBYIONINX
MO3UTHBHOMY BOCIIPHATHIO OO0yYaronMMUCS
TpeOOBaHMI U TPOCHO IMEAArOTMYECKOTO pa-
OOTHHMKa, MPHUBICUCHUIO WX BHUMAaHHSA K 00-
CY)KIaeMOH Ha ypoke HH(pOpPMAIMH, aKTUBU3a-
IIH UX TI03HABATEIbHON AEATEILHOCTH;

- noOyXJIeH1e 00y4JaroUINXCs CO-
OnrofaTh Ha YpPOKe OOIIEPUHATHIE HOPMBI T10-
BEJICHHs, MpaBWIa OOLICHUS CO CTapIIUMH

(memarornyecKuMmu pabOTHHUKAMM)
U CBEpCTHUKAMU (0OyJarOIIUMUCS), TPUHITH-
TIBI yueOHOM JUCIUTUTAHBI

Y CaMOOpPraHU3alHH;

- MpUBJICUCHUE BHUMaHUS O00Y-
YAOIUXCSI K IIGHHOCTHOMY  acCIIeKTy
M3y4aeMbIX
Ha ypOKax SIBIECHUH, OpraHu3anus ux padoThl
C MOJy4aeMOM Ha YpPOKE COLMAIbLHO 3HAYMMOMN
uHpOpMaIueil — UHUIIMMPOBAaHUE ee 00CyKIe-
HUS, BBICKAa3bIBaHUS OOYYAIOUIMMUCS CBOETO
MHEHHS 10 €€ IOBOAY, BBIPAOOTKH CBOETo K
HEH OTHOIIICHUS;

- UCITIOJIb30BaHHE  BOCIIUTATEINb-
HBIX BO3MOXKHOCTEHW coepx aHus ydeOHOro
npeaMera yepe3 JeMOHCTPAI0 00yJaroNM-
Csl TIPUMEPOB OTBETCTBEHHOIO, IPa’kJaHCKOTO
MOBEJICHUS, MPOSBICHUS YEJIOBEKOMIOOUs H
n00pOCepIeYHOCTH, Yepe3 IMoadop COOTBET-
CTBYIOIIUX TEKCTOB Ui YTCHHS, 3a7ad s
perieHus1, MpoOJIEMHBIX CUTYaIui i1 00CyX-
JICHUs B KJIacce;

- MPUMEHEHHE Ha YpOKe HHTEep-
aKTHBHBIX (QopM paboThl C OOy4arOIIUMHCS:
WHTEJJICKTYaJIbHBIX WIP, CTUMYIUPYIOLINX




MO3HABATEIbHYI0O MOTHBAIMIO O0YYaIOIIUXCS;
IUIAKTHYECKOTO Tearpa, TAE IMOJNyYeHHbIC Ha
YpOKe 3HAHUS OOBITPBIBAIOTCS

B TeaTpalbHBIX ITOCTAHOBKAaX; IUCKYCCH,
KOTOpBIE JAa0T OOYy4YaloUIMMCS BO3MOXKHOCTH
nproOpECTH OIBIT BEJCHHUS KOHCTPYKTHBHOTO
JMajora; TpymNrmoBod padoTel WM PabOTHI
B TIapax, KOTOpPbIC y4aT 00yYaroIInXcsi KOMaH/I-
HOW paboTe M B3aMMOJEHCTBHIO C JAPYTHMMHU
00yJaroImMHCs;

- BKJIIOUEHHE B YpPOK HIPOBBIX
npoIeyp, KOTOPBIE IMOMOTAIOT MOJIEPKaTh
MOTHUBAIMIO O0YYAIOLIUXCS K MOJTY4YEHHUIO 3Ha-
HUH, HaJQXUBAHUIO TO3UTUBHBIX MEXIJINY-
HOCTHBIX OTHOIIEHUI B KJacce, IMOMOTaroT
YCTaHOBJICHUIO J00pOXKeNIaTeaIbHOl arMocde-
PBI BO BpeMs ypOKa;

- opraHu3ars megpcTsa MOTHBH-
POBaHHBIX M SPYAHPOBAHHBIX O0YYAOLIHXCS
Ha/l WX HEYCIEBAIONIMMHU OJHOKJIACCHUKAMH,
Jamomero  o0y4aromuMmcsl COLMalIbHO —3Ha-
YUMBIA ONBIT COTPYJHUYECTBA M B3aMMHOMU
TIOMOIITH;

- WHHUIIMAPOBAHKE U TIOIICPIKKA UCCITe-
JI0BATEJIbCKOM JeSITeIbHOCTH 00yYaromuXxcs B
paMKax peayn3alnuy IMHA UHIWBUAYAIbHBIX H
IPYIIIOBBIX UCCIIEIOBATEILCKUX MTPOEKTOB,
YTO JAaCT 00y4aOIKUMCS BO3MOXXHOCTh TTPHO0-
PECTH HaBBIK CAMOCTOATENILHOTO PELICHHUS
TEOPETHYECKOM MPOOIIEMBI, HABBIK TEHEPUPO-
BaHMs U opopMiIeHUs] COOCTBEHHBIX UACH, HA-
BBIK YBOKUTEIIEHOTO OTHOIICHHS K TY)KUM
uaesM, opopMIIEHHBIM B paboTax JAPyrux Hc-
cliefioBareNield, HaBbIK MyOJIMYHOTO BBICTYILIC-




HUs [Iepes ayAuTOpUEH, apryMEHTUPOBAaHUS U
OTCTauBaHUs CBOEH TOUKHU 3PEHMUSL.

OCHOBHBIC KIIACCHI HEOpraHu-
YECKUX COG,Z[I/IHCHI/Iﬁ

- YCTAQHOBJICHHE JOBEPUTEIBHBIX
OTHOIICHHUN MEXTy MearorndecKiuM padOTHHU-
KOM H €ro 00y4aromuMuCs, CIIOCOOCTBYIONINX
MO3UTHBHOMY BOCIIPHATHIO OOYyYaromMMUCS
TpeOOBaHUH M MPOCHO IEIarorn4ecKoro pa-
OOTHUKA, TPHUBICYCHUIO MX BHUMaHHSA K 00-
CY)KIaeMOH Ha ypoke MH(pOpPMAIMK, aKTUBU3a-
IIH UX TTI03HABATEIbHON AEATEILHOCTH;

- noOyxeHne o0y4aromxcs co-
OmroziaTh Ha ypoke OOIIENPUHSTHIE HOPMBI T10-
BCACHUA, IIpaBUJIa 06H_[eHI/I$I CO CTapmuMu

(memarorn4yecKuMu pabOTHHUKAMM)
U CBEPCTHUKAMH (OOYyHaIOUIMMHUCS), TPUHIH-
TIBI yueOHO JUCIUILTAHBI

¥ CaMOOpTaHU3aIHH;

- IpUBJIEYEHUE BHHUMaHHUS O0O0y-
YAOIUXCS K IICHHOCTHOMY  aCIIeKTy
U3y4yaeMbIX
Ha ypOKax SIBICHUH, OpraHu3anus X padoThl
C IOJTy4aeMOM Ha ypOKe COLMAIbHO 3HAaUMMOMN
uHpOpMaIuel — MHUIIMUPOBAaHUE ee 00CyKIe-
HUsI, BBICKAa3bIBaHUsI OOYYaroIIMMUCS CBOETO
MHEHHS 10 €€ IOBOAY, BBIPAOOTKH CBOETo K
HEH OTHOIIICHUS;

- WCTIOJIb30BaHHE  BOCIIUTATEIb-
HBIX BO3MOMKHOCTEH COZIEp)KaHUS Y4eOHOTro
npeaMera yepe3 AeMOHCTPAII0 00yJaroIiM-
Csl IPUMEPOB OTBETCTBEHHOT'O, T'Pa’KIaHCKOTO
MOBEJICHUS, MPOSBICHUS YEJIOBEKOMIOOUs H
I00pOCEepAEYHOCTH, Yepe3 IMOoA00p COOTBET-
CTBYIOIIMX TEKCTOB JUIS YTEHHS, 3ajad Jyis
peeHusl, IpoOJIEMHBIX CUTyaluid a7l 00Cyxk-
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JICHUs B KJIacce;
- MPUMEHEHHE Ha YpOKe HHTEep-
aKTHBHBIX (QopM paboThl C OOYy4aAIOIIUMHCS:
UHTEIJIEKTYalbHBIX ~UTP, CTUMYIUPYIOIINX
MO3HABATEIbHYI0O MOTHUBAIMIO O0YYaIOIIUXCS;
IUIaKTUYECKOTO TeaTpa, IJe MOJyYeHHbIe Ha
YpOKe 3HAHUS OOBITPBIBAIOTCS
B TeaTpaJbHbIX TIOCTAHOBKAX; JTUCKYCCHH,
KOTOpBIE JAar0T OOYy4YaloLIMMCS BO3MOXKHOCTH
MIPUOOPECTH OMBIT BEAEHHUSI KOHCTPYKTHUBHOTO
JMajora; TpyNmoBod padoTel WM PabOTHI
B Mapax, KOTOpbIE yyaT 00yyaroluxcs KOMaH -
HOW paboTe M B3aMMOJEHCTBHIO C APYTHMHU
00yJaroImMHCs;

- BKIIFOYCHHE B YPOK HIPOBBIX
MpoLeaAyp, KOTOpble MOMOTalT MOJAEpKaTh
MOTHUBAIMIO O0YYAIOLIUXCS K MOTY4YEHHUIO 3Ha-
HUM, HalaXUBaHUIO MO3UTHUBHBIX MEXINY-
HOCTHBIX OTHOIIEHUIH B KJacce, IOMOTaroT
YCTaHOBJICHUIO J00pOXKeIaTeaIpHOl arMocde-
PBI BO BpeMs ypOKa;

- opranuzanus medcrTsa MOTUBH-
POBaHHBIX M SPYAHPOBAHHBIX O0YYAIOLIHXCS
HaJ MX HEYCIEBAIOIIMMHU OJIHOKIACCHHUKAMU,
Jamomero  o0y4aromuMmcsl COLMalIbHO —3Ha-
YUMBIA ONBIT COTPYJHUYECTBA M B3aUMHOMU
TIOMOIITH;

- WHUIUUPOBaHUE U MOJACPKKa HCclie-
JI0BATEJIbCKOM eI TeIbHOCTH 00yYaromuXxcs B
pamMKax peanuszaliy UM WHAUBUAYAIbHBIX U
IPYIIIOBBIX UCCIIEIOBATEILCKUX TPOEKTOB,
YTO JAaCT 0Oy4aIoIKUMCS BO3MOXKHOCTh TTPHO0-
PECTH HaBBIK CAMOCTOSATEIILHOTO PELICHHUS
TEOPETUUECKON NPoOIeMbl, HABBIK T€HEPUPO-




BaHMs U opopMiIeHUs] COOCTBEHHBIX UACH, HA-
BBIK YBaXHTEIIFHOTO OTHOUICHUS K UY)KUM
uzaesM, opopMIIEHHBIM B paboTax JAPyrux Hc-
creioBaTesel, HaBBIK IOJIMYHOTO BBICTYTIIE-
HUS TIepe]] ayIuTOpUel, apryMEeHTUPOBAHUS U
OTCTaMBAHUS CBOCH TOUKHU 3PEHHS.

Pasnean 2. [lepuoanueckuii 3aKOH U MEPUOANUECKAST CUCTEMA XUMUYECKUX 3JIEMEHTOB
AN .MenneneeBa. CTpoeHHE aTOMa.

2.1

IIepronnueckuil 3aKOH U Ie-
puoauYecKasi CUCTeMa XUMHU-
YECKHUX DJICMCHTOB
H.N.Menneneea. CTpoeHue
aToma.

- YCTaHOBJICHHE JOBEPHUTEIBHBIX
OTHOILICHUH MEX/Ty MeIarorndecKiuM padOTHH-
KOM H €ro 00y4aromuMHCs, CIIOCOOCTBYIONINX
MO3UTHBHOMY BOCIIPHATHIO OOYyYarolmMMUCS
TpebOBaHUN U MPOCHO IETAarornYeckoro pa-
OOTHUKA, TPHUBJICYCHUIO WX BHUMaHHSA K 00-
Cy)XJIlaeMOi Ha ypoke WH(pOpMalluH, aKTHBH3a-
IIH UX TI03HABATEIbHON AEATEILHOCTH;

- noOyxeHne o0y4aromxcs co-
Onroz1aTh Ha ypoke OOIMIENPUHSTHIE HOPMBI T10-
BCACHUA, IIpaBHJIa O6HICHI/ISI CO CTapmuMu

(memarornyecKuMmu pabOTHUKAMM )
M CBEPCTHUKAMH (OOYyYaIOUIMMMUCS), TPUHIH-
TIBI yueOHOM JUCIUTUTAHBI

Y CaMOOpTraHU3allNH;
- MpUBIICUCHUE BHUMaHUS O0O0Y-
YarOUXCs K  IICHHOCTHOMY aCTICKTY
H3y4aeMbIX
Ha ypOKax SIBJICHHA, OpraHu3anus X paboThI
C TOJTy4aeMO# Ha YPOKE COIMAIbHO 3HAYUMOM
nHpOpMaIuel — MHUIIMMPOBAaHUE ee 00CyKIe-
HUS, BBICKAa3bIBaHUS OOYYAIOUIUMUCS CBOETO
MHEHUS 10 €€ TIOBOJY, BBIPA0OTKH CBOETO K
HEH OTHOIIICHUS;
- HCTIOJB30BAaHUE  BOCITHUTATEIb-
HBIX BO3MOXKHOCTEH COJEp)KaHHs y4eOHOTO




npeaMera yepe3 JeMOHCTPAI0 00yJaroNM-
Csl TIPUMEPOB OTBETCTBEHHOIO, IPa’kJaHCKOTO
MOBEJICHUS, TPOSBICHUS YEIOBEKOIIOOUS U
n00pOCepIeYHOCTH, Yepe3 IMoadop COOTBET-
CTBYIOIIUX TEKCTOB JUIS YTCHHSA, 3a7ad s
perieHus1, MpoOJIEMHBIX CUTYaIui i1 00CyX-
JICHUs B KJIacce;

- MPUMEHEHHE Ha YpOKe HHTEep-
aKTHBHBIX (QopM paboThl C OOYy4arOIIUMHCS:
UHTEIJIEKTYalbHBIX UTP, CTUMYIUPYIOIINX
MO3HABATEIbHYI0O MOTHUBAIMIO O0YYaIOIINXCS;
JIUIaKTUYECKOTO TeaTpa, IJe MOJyYeHHbIe Ha
YpOKe 3HAHUS OOBITPBIBAIOTCS
B TeaTpaJbHbIX TIOCTAHOBKAX; JTUCKYCCHH,
KOTOpBIE AT OOYy4YalolIMMCS BO3MOXKHOCTH
MIPUOOPECTH OMBIT BEAEHHUS KOHCTPYKTHBHOTO
JMajora; TpyNmoBod padoTel WM PabOTHI
B Mapax, KOTOpbIE yyaT 00yyaroluxcs KOMaH -
HOW paboTe M B3aMMOJEHCTBHIO C JAPYTHMHU
00yJaroIMMHCS;

- BKIIFOYCHHE B YPOK HIPOBBIX
MpoLeaAyp, KOTOpble MOMOTalT MOJAEpKaTh
MOTHUBAIMIO O0YYAIOUIUXCS K MOTY4YEHHUIO 3Ha-
HUM, HalaXUBaHUIO MO3UTHUBHBIX MEXINY-
HOCTHBIX OTHOIIEHUIH B KJacce, IOMOTaroT
YCTaHOBJICHUIO J00pOXKeIaTeaIpHOl arMocde-
PBI BO BpeMs ypOKa;

- opranuzanus medcrTsa MOTUBH-
POBAaHHBIX WM 3PYIUPOBAHHBIX OO0YUYAIOIUXCS
HaJ MX HEYCIEBAIOIIMMHU OJIHOKIACCHHUKAMU,
Jamomero  o0y4aromuMmcsl COLMalIbHO —3Ha-
YUMBIA ONBIT COTPYJHUYECTBA M B3aUMHOMU
TIOMOIITH;

- WHUIMUPOBaHHUE U MOJAepPHKKa Hcclie-




JI0BATEJIbCKOM JeSITeIbHOCTH 00yYaromuXxcs B
paMKax peanu3ariyi UMH UHIUBHIYAIbHBIX U
IPYIIIOBBIX UCCIIEIOBATEILCKUX MTPOEKTOB,
YTO JACT 00y4aOIKUMCS BO3MOXKHOCTh TTPHO0-
PECTH HaBBIK CAMOCTOSATEIILHOTO PELICHHUS
TEOPETHUYECKOM MPoOIIeMbl, HaBBIK T€HEPHPO-
BaHMs U ohopMiIeHUs] COOCTBEHHBIX UACH, HA-
BBIK YBXHTEIIFHOTO OTHOUICHUS K UY)KUM
uaesM, oopMIIEHHBIM B paboTax JAPyrux Hc-
creioBaTesel, HaBBIK IOJIMYHOTO BBICTYTLIE-
HUS TIepe]] ayIuTOpUel, apryMEeHTUPOBAHUS U
OTCTAaMBAHUS CBOCH TOUKHU 3PEHHS.

Pa3znen 3. CtpoeHue BemecTBa. XMMUYECKas CBSI3b

N

3.1

CtpoeHue BemecTBa. XuMH-
yeckas CBS3b.

- YCTaHOBJIICHHE JIOBEPHTEIBHBIX
OTHOIIICHUH MEX]y IMeJarorniecKuM paboTHHU-
KOM M €ro 00ydYarolMMHCs, CIIOCOOCTBYIOIIIX
MO3UTUBHOMY BOCTIPHUATHIO OOYyYAFOIIUMUCS
TpeOOBaHUN W TMPOCHO IMEeTArOrHYecKoro pa-
OOTHHKA, TPHUBIICYCHUIO WX BHUMAHUSA K 00-
Cy)XITaeMO¥ Ha ypoke WH(POpPMAIINH, aKTHBH3a-
MU UX [I03HABATEILHON HEATENHHOCTH,

- noOyxeHne o0y4aronmxcs co-
OroNaTh Ha YpOKe OOIIENPUHSATHIC HOPMBI T10-
BEJICHMsI, TpaBWJIa OOIICHUS CO CTapIIUMH

(memarornyecKuMu paboTHUKaMM)
W CBEPCTHUKAMH (OOyYarOIIMMUCS), TPUHIIH-
TIBI yaeOHOI JVCIUTUTHHBI

Y caMOOpraHu3allnu;

- MpUBJICYCHUE BHHUMaHHUS O0y-
YaloMMXCsl K IIEHHOCTHOMY  acCHeKTy
M3y4aeMbIX
Ha ypoKax SIBJICHM, OpraHuzanus ux padboTsl
C MOJTy4aeMOM Ha ypOKe COLMAIbHO 3HAYUMOM
uHbopMaIueil — THUIMUPOBAHHUE ee 00CyXkae-




HUSI, BBICKAa3bIBaHHUS OOYYarOIIMMUCS CBOETO
MHEHHS TI0 €€ IOBOY, BBIPAOOTKH CBOETO K
HEl OTHOIIICHUS;

- WCTIOJIb30BaHUE  BOCITUTATEIb-
HBIX BO3MOXKHOCTEH COAep)KaHus y4eOHOTo
npeaMeTa depe3 JeMOHCTPAIHI0 00yJaroIM-
Csl IPUMEPOB OTBETCTBEHHOTO, TPa’KIAHCKOTO
TIOBEJICHUS, TPOSBICHUS YEJIOBEKOIMIOOUS W
I00pOCEepAeYHOCTH, Yepe3 MOoA00p COOTBET-
CTBYIOIIMX TEKCTOB JUIS YTEHUS, 3ajad Juis
pereHust, TpoOIeMHBIX CUTyalui AJsi 00CyXk-
JICHUS B KJIacce;

- NpUMEHEHHE Ha YpOKEe HHTEp-
aKTUBHBIX (opM paboThl ¢ OOYyUYaAIOIIMMHUCS:
UHTCJUICKTYAIbHBIX ~UTP, CTHUMYJIHPYIOIIUX
MO3HABATEIFHYI0 MOTHBAIMIO OOYYaIOIIMXCS;
IUIAKTHYECKOTO Tearpa, TAe MOJyYeHHbIE Ha
YpOKe 3HAHUS OOBITPHIBAIOTCS
B TeaTpaJbHBIX IMOCTAHOBKAaX; JHUCKYCCH,
KOTOpBIE AT OOYyYalolIMMCS BO3MOXKHOCTH
npuoOpecTr OMBIT BEACHHUS KOHCTPYKTUBHOTO
uasora; TPYINIOBOM pabOThl WM PabOThI
B IIapax, KOTOpbIe y4aT 00y4aromuxcsi KOMaH/I-
HOM paboTe W B3aWMOJCUCTBUIO C JIPYTUMU
00yJaroIMMHUCS;

- BKJIIOUEHHE B YPOK WIPOBBIX
npoIenyp, KOTOpbIE MOMOTAIOT MOJJEpKaTh
MOTHUBAIMIO O0YYAIOIIUXCS K TIOTYYCHHUIO 3Ha-
HUM, HaJaXUBAHUIO TO3UTUBHBIX MEXJINY-
HOCTHBIX OTHOIICHWIH B KJacce, IOMOTaroT
YCTaHOBIICHHUIO J00poOXKenareiabHoil atMocde-
pBI BO BpeMsl ypOKa,

- opraHm3aiys medcrsa MOTUBU-
POBaHHBIX M JPYAMPOBAHHBIX OOYYAIOIIHXCS




Ha/l UX HEYCIEBAIOMIMMHU OJHOKJIACCHUKAMH,
JaloIIero  0OydarolmuMcsl COLMajIbHO 3Ha-
YUMBIM OIBIT COTPYJHUYECTBA U B3aUMHOU
MTOMOIIH;

- MHHUIMMPOBAHKE U TOIEPIKKa UCCIIe-
JIOBATENIbCKOM NIeATENBHOCTH 00yYaroIIuXcs B
pamMKax peanu3alii UMUA WHAUBUIYAIbHBIX U
IPYNIOBBIX UCCIIEN0BATENBCKUX MTPOEKTOB,

YTO JacT 00yJaromuMCcsi BO3MOKHOCTh NMPHOO-
PECTH HAaBBIK CAMOCTOATEIHHOTO PELICHUS
TEOPETUYECKOI MPOOIEMBbl, HABBIK T€HEPUPO-
BaHUS 1 0()OPMIICHUS COOCTBEHHBIX HJIEH, Ha-
BBIK YBR)KUTEIIBHOTO OTHOLICHUS K UY)KUM
uaesM, opopMIICHHBIM B paboTax IPyruX HC-
cliefioBareseld, HaBbIK MyOIMYHOTO BBICTYILIE-
HUS Tiepe]] ayIUTOpuel, apryMeHTHPOBAHUS U
OTCTaMBAHUS CBOEH TOUKHU 3pPEHUSI.

[IpomexyTouHas aTTecTanus /KOHTPOJIbHAs paboTa 3a rof

Bcero 3aron
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n/n

pa3aesioB U TeM
NPOrpaMmbl

Bcero

KonTtpo
JIbHbIE
padoThI

IIpakTn-
YyecKue
padoThI

BbI€¢) 00pa3oBaTe/IbHbIE
pecypchl

YAOUIUXCA € Yy4eToM padouei
NPorpaMMbl BOCIIUTAHUA

Paspnen 1. BemecTBo 1 XMMHYeCKHeE PeaKIUH

[ToBTOpEHUE U yTITYyO-

11 JIEHHE 3HAaHUH OCHOB- 5 | bubmnoreka IJOK
' HBIX pa3zieoB Kypca 8 https://m.edsoo.ru/7f41a636
KJlacca
12| woenammmecan |4 Bu6miorexa LIOK
' . https://m.edsoo.ru/7f41a636
peakiuii
1.3 DIIEKTPOIUTUYECKAS 8 1 | bubnuoreka [JOK

nucconmanus. XuMu-
YECKUE PEeaklMu B pac-
TBOpax

https://m.edsoo.ru/7f41a636

- yYCTaHOBJICHUE
JIOBEPUTENIbHBIX OTHOIICHUH
MEXJly NeJarorndyeckuM pabOTHHU-
KOM U ero oOydJaroluMucs,
CHOCOOCTBYIOLIMX  MO3UTUBHOMY
BOCIPUSATHUIO 00yYaroIMMHUCS
TpeOOBaHUI W TPOCHO TeIaroru-
YEeCKOro pabOTHUKA, MPUBJICYCHUIO
WX BHUMaHHS K OOCyXIaeMoW Ha
ypoke HH(pOpMAaLUU, aKTUBU3AIUU
UX II03HABaTEJbLHON JesATeNILHO-
CTH;

- noOyxxjaeHne  o0y-
Yarommxcsi coOmoaarh Ha ypoke
OOLIeNpUHATEIE HOPMBI IOBEJE-
HUS, TpaBuja  OOIIEHHUS  CO
cTapuMu (IeJarorvyeckKuMH pa-
OOTHHUKAMM )

U CBEpPCTHUKaMH (0OydaroImuMu-
csl), TPUHIUIBI Yy4eOHOW Juc-
UTUTIHBI

U CaMOOpraHHU3aIuy;

- IpUBJICUECHUE
BHUMaHUSl OOyYarommxcsi K LeH-
HOCTHOMY acCIIeKTy H3y4aeMbIX
Ha YpOKax SIBJICHMI, OpraHH3aIisl
uX paboTHI ¢ MOTydaeMO Ha ypo-
Ke COILIMATLHO 3HAYMMOU
UHQOpMaIel — WHUIMHPOBAHUE




ee OOCYXJEHHS, BBICKA3bIBAaHUS
00y4JaroIIMMHUCS CBOETO MHEHHS
0 €€ MOBO/Y, BEIPAOOTKH CBOETO K
HEll OTHOIIICHUS;

- UCTIOJIb30BaHHE
BOCIIUTATEIBHBIX  BO3MOXKHOCTEH
coJiepKaHusl y4eOHOro mpeameTa
yepes JIEMOHCTPALIHIO 00y-
YaroMIMMCS IPUMEPOB OTBETCTBEH-
HOTO, TPaXXIAHCKOTO TOBEICHUS,
NPOSIBJICHUS  YENIOBEKONIOOUS U
100pOCepIeyHOCTH, Yepe3 Mmoao0p
COOTBETCTBYIOIIUX TEKCTOB JIJISt
YTCHHS, 3a/1a4 JIJIsl PEIICHUs, TPO-
OJIEMHBIX CUTYallMid JJIT 00CYKIIe-
HUS B KJ1acce;

- pUMEHEHHE Ha
YpOKe HHTEPAKTHBHBIX (HopM pa-
0OTBI C OOyYarOUTUMHUCS: HHTEI-
JCKTYalIbHBIX UTP, CTHUMYIHPY-
IOIMX [M03HABaTEeNbHYI0 MOTH-
BallUI0 O0yYaroluXcs; TUJaKTH4e-
CKOTO TeaTpa, IJe MOMyuYeHHBbIe Ha
YpOKE 3HaHUS OOBITPHIBAIOTCS
B Te€aTpaJIbHBIX TOCTAHOBKAX; JIC-
KyCCHM, KOTOpble JalT o00y-
YalOMIMMCST BO3MOXKHOCTH TMPHOO-
PECTH OIBIT BEIEHUS KOHCTPYK-
TUBHOTO JHAaJiora; TPpyIIoBON pa-
00TBI WIH padoThI
B Iapax, KOTopble yd4ar o0y-
YalolMXcsl KOMaHAHOU pabore u
B3aMMOJICUCTBUIO C APYTUMHU 0O0y-
YAIOIIMMHUCSI,




- BKIIIOYCHHUE B YPOK
UTPOBBIX  TPOLENYp, KOTOpBIE
MOMOTAIOT  TMOJAepKaTh  MOTHU-
BalMI0 OOyyarouuxcs K IoJyde-
HUIO 3HAHWUN, HaJaKUBAaHUIO TO-
3UTUBHBIX MEXKIUYHOCTHBIX OT-
HOIIEHUII B KJjacce, IOMOTarT
YCTaHOBIICHHIO  J00OpOXKenareib-
HOM aTMOoc(epbl BO BpeMs YPOKa,

- opranuzanus med-
CTBa MOTHBHPOBAHHBIX U 3PYIUPO-
BaHHBIX 00yJarOIIXCSI
HaJ WX HEYCNEBAIIIUMU OIHO-
KJIACCHUKaMH,  Jaiolero  ooy-
YaIOMIMMCS COIIMANbHO 3HAYMMBIN
OTIBIT COTPYIHUYECTBA M B3aUMHOMN
MIOMOIIIH;
- WHHUIMMPOBAaHWE W  TOA-
JIep’KKa UCCIIEIOBATENbCKOM niesi-
TENBHOCTU OOYYaIOLIUXCs B paM-
Kax pealv3alud UMH UHAUBUIY-
QIBHBIX W TPYIOBBIX HCCIEI0-
BaTENIbCKUX MPOEKTOB, YTO JACT
o0ydarmmmMcst BO3MOXXHOCTh
npuoOpecTd HaBBIK CaMOCTOS-
TEJILHOTO PEUICHUsI TeopeThude-
CKOM TpoOsieMbl, HaBBIK T'€HEPH-
poBaHMsT U OQopmIIeHUs CO0-
CTBEHHBIX HJEH, HABBIK YBaXH-
TEJILHOTO OTHOUICHUSI K YYXKUM
uaesM, opopMIICHHBIM B paboTax
JIPYTUX HCCIEN0BATENEH, HaBbIK
myOJIMYHOTO BBICTYIUICHUS TIepe
AyAMTOpPUEH, apryMEeHTHPOBAHUS




U OTCTaMBaHUS CBOEU TOYKHU 3pc-
HUs.

Hroro no pazneny

17

Pa3zgen 2. HeMeTaJIBI M UX COCIUHECHUS

OO0mas xapaKTepucTH-

71 Ka XUMHYECKUX 4 bu6mmorexa [JOK
' sneMeHTOB VIIA- https://m.edsoo.ru/7f41a636
rpynisl. [anoreHs
OO01mas xapakTepucTu-
Ka XUMHYCCKHUX
bub6muoreka [IOK
22 PUEMCHTOB VIA- . 6 https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u e€ co-
CAMHCHUS
OO0m1as XxapakTepucTH-
Ka XUMHYCCKHUX
bu6mmoreka [IOK
2.3 PNIEMEHTOB VA- 7 https://m.edsoo.ru/7f41a636
rpynmsl. A3ot, hocdop
U UX COCAUHCHHS
2.4 OO01mas xapakTepucTu- 8 bubnmoreka [JOK

Ka XUMHAYECKUX
aneMeHTOB IVA-
TPYIIIBL. YTIEpOa 1
KPEMHUI U UX COEIU-
HEHUS

https://m.edsoo.ru/7f41a636

- YCTaHOBJICHHE
JIOBEPUTEIIbHBIX OTHOIICHUH
MEX/y MeJaroruueckuM pabOTHHU-
KOM U ero oOydaroluMucs,
CIOCOOCTBYIOLIMX  MO3UTUBHOMY
BOCHPUATHIO 00y4aroIMMHCS
TpeOOBaHUI W TPOCHO TMegaroru-
YECKOro pabOTHUKA, MPUBJICYCHHUIO
WX BHUMaHHS K OOCyXJIaeMOW Ha
ypoke MH(OpMAaLUU, aKTUBU3ALUU
X TI03HABATEJIBLHON JIESITEIBHO-
CTH;

- noOyxaenue  00y-
Yaromumxcst coOnogarh Ha ypoke
OOIIETIPUHATBIE HOPMBI  TTOBEJIC-
HUS, TpaBuia  OOIIEHUA  CO
cTapmuMu (TIeIarorHyeCKuMH pa-
OOTHHUKAMM)

U CBEpCTHUKaMHU (0OydaroUIMMHU-
cs), TIPUHIUIIBI y4eOHOH Juc-
ITUTUTAHBI

U caMOOpraHu3aluy;

- NIPUBIICUCHUE
BHUMaHUS OOyYarommxcsi K LeH-
HOCTHOMY AaCIEKTy H3y4aeMbIX
Ha YpOKax SIBJICHUI, OpraHu3aIs
uX paboThI ¢ MOTyd4aeMOU Ha ypo-
Ke COLIMAJILHO 3HAYUMOU
uHbOpMAIEel — WHUIMUPOBAHUE




ee OOCYXJEHHS, BBICKA3bIBAaHUS
00y4JaroIIMMHUCS CBOETO MHEHHS
0 €€ MOBO/Y, BEIPAOOTKH CBOETO K
HEll OTHOIIICHUS;

- UCTIOJIb30BaHHE
BOCIIUTATEIBHBIX  BO3MOXKHOCTEH
coJiepKaHusl y4eOHOro mpeameTa
yepes JIEMOHCTPALIHIO 00y-
YaroMIMMCS IPUMEPOB OTBETCTBEH-
HOTO, TPaXXIAHCKOTO TOBEICHUS,
NPOSIBJICHUS  YENIOBEKONIOOUS U
100pOCepIeyHOCTH, Yepe3 Mmoao0p
COOTBETCTBYIOIIUX TEKCTOB JIJISt
YTCHHS, 3a/1a4 JIJIsl PEIICHUs, TPO-
OJIEMHBIX CUTYallMid JJIT 00CYKIIe-
HUS B KJ1acce;

- pUMEHEHHE Ha
YpOKe HHTEPAKTHBHBIX (HopM pa-
0OTBI C OOyYarOUTUMHUCS: HHTEI-
JCKTYalIbHBIX UTP, CTHUMYIHPY-
IOIMX [M03HABaTEeNbHYI0 MOTH-
BallUI0 O0yYaroluXcs; TUJaKTH4e-
CKOTO TeaTpa, IJe MOMyuYeHHBbIe Ha
YpOKE 3HaHUS OOBITPHIBAIOTCS
B Te€aTpaJIbHBIX TOCTAHOBKAX; JIC-
KyCCHM, KOTOpble JalT o00y-
YalOMIMMCST BO3MOXKHOCTH TMPHOO-
PECTH OIBIT BEIEHUS KOHCTPYK-
TUBHOTO JHAaJiora; TPpyIIoBON pa-
00TBI WIH padoThI
B Iapax, KOTopble yd4ar o0y-
YalolMXcsl KOMaHAHOU pabore u
B3aMMOJICUCTBUIO C APYTUMHU 0O0y-
YAIOIIMMHUCSI,




- BKJIIOUEHHE B YPOK
UTPOBBIX  TPOLENYp, KOTOpBIE
IIOMOTAalOT  MOAJEpXKaTb  MOTHU-
BalMI0 OOyyarouuxcs K IoJyde-
HUIO 3HaHMH, HaJla)kKUBaHUIO IIO-
3UTUBHBIX MEXKIUYHOCTHBIX OT-
HOUIEHUH B Kjacce, IOMOTaoT
YCTaHOBIICHHIO  J00OpOXKenareib-
HOM aTMoc(epsl BO BpeMsl ypOKa,
- opranuzanus med-
CTBa MOTHBHPOBAHHBIX U 3PYAUPO-
BaHHBIX 00yJarOIIXCSI
HaJl MX HEYCIEBAIOIUMHU OJHO-
KJIACCHUKaMH,  Jaiolero  ooy-
YaOIUMCSl COLIMAIBbHO 3HAYUMBIN
OTIBIT COTPYIHUYECTBA M B3aUMHOMN
HIOMOIIIH;
- UHHUILIMUPOBAHHE U MO/
Jiep KKa UCCIIeA0BaTeIbCKOM Jes-
TENBHOCTU O0YYarOIINXCS B paM-
Kax peaqu3aly MU UHIUBUTY-
QJIBHBIX M TPYTIIOBBIX UCCIIE0-
BaTEJIbCKUX MPOEKTOB, YTO 1ACT
00y4armmmMcsi BO3MOKHOCTD
npruoOpecTr HaBBIK CAMOCTOS-
TEJILHOTO PELICHHUs TEOpeTHIe-
CKOH Mpo0GJieMbl, HaBbIK T'€HEpH-
poBaHuUs 1 0QOpPMIICHHS COO-
CTBEHHBIX MJI€H, HABBIK yBa)KH-
TEJILHOTO OTHOUICHUS K Uy>KUM
uaesM, opopMIICHHBIM B paboTax
JPYTUX UCCIeoBaTeNe, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS Tepes
AyANTOpUEH, apTyMEHTUPOBAHHUSI




1 OTCTauBaHUS CBOCH TOUKH 3pc-
HUs.

Hroro no pazneny
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Pa3zgen 3. MeTa/JIbl M UX COCIUHECHUSA

31 OO0miue cCBOMCTBa Me- 4 bubnuorexa [JOK
' TaJI0B https://m.edsoo.ru/7f41a636
3.2 Baxxneiiye MeTasbl 16 bu6mmoreka [JOK

U UX COCANHCHUA

https://m.edsoo.ru/7f41a636

- YCTaHOBJICHHE
JIOBEPUTEIIbHBIX OTHOIICHUH
MEX/y MeJaroruueckuM pabOTHHU-
KOM U ero oOydaroluMucs,
CIOCOOCTBYIOLIMX  MO3UTUBHOMY
BOCHPUATHIO 00y4aroIMMHCS
TpeOOBaHUI W TPOCHO TMegaroru-
YECKOro pabOTHUKA, MPUBJICYCHHUIO
WX BHUMaHHS K OOCyXJIaeMOW Ha
ypoke MH(OpMAaLUU, aKTUBU3ALUU
X TI03HABATEJIBLHON JIESITEIBHO-
CTH;

- noOyxaenue  00y-
Yaromumxcst coOnogarh Ha ypoke
OOIIETIPUHATBIE HOPMBI  TTOBEJIC-
HUS, TpaBuia  OOIIEHUA  CO
cTapmuMu (TIeIarorHyeCKuMH pa-
OOTHHUKAMM)

U CBEpCTHUKaMHU (0OydaroUIMMHU-
cs), TIPUHIUIIBI y4eOHOH Juc-
ITUTUTAHBI

U caMOOpraHu3aluy;

- NIPUBIICUCHUE
BHUMaHUS OOyYarommxcsi K LeH-
HOCTHOMY AaCIEKTy H3y4aeMbIX
Ha YpOKax SIBJICHUI, OpraHu3aIs
uX paboThI ¢ MOTyd4aeMOU Ha ypo-
Ke COLIMAJILHO 3HAYUMOU
uHbOpMAIEel — WHUIMUPOBAHUE




ee OOCYXJEHHS, BBICKA3bIBAaHUS
00y4JaroIIMMHUCS CBOETO MHEHHS
0 €€ MOBO/Y, BEIPAOOTKH CBOETO K
HEll OTHOIIICHUS;

- UCTIOJIb30BaHHE
BOCIIUTATEIBHBIX  BO3MOXKHOCTEH
coJiepKaHusl y4eOHOro mpeameTa
yepes JIEMOHCTPALIHIO 00y-
YaroMIMMCS IPUMEPOB OTBETCTBEH-
HOTO, TPaXXIAHCKOTO TOBEICHUS,
NPOSIBJICHUS  YENIOBEKONIOOUS U
100pOCepIeyHOCTH, Yepe3 Mmoao0p
COOTBETCTBYIOIIUX TEKCTOB JIJISt
YTCHHS, 3a/1a4 JIJIsl PEIICHUs, TPO-
OJIEMHBIX CUTYallMid JJIT 00CYKIIe-
HUS B KJ1acce;

- pUMEHEHHE Ha
YpOKe HHTEPAKTHBHBIX (HopM pa-
0OTBI C OOyYarOUTUMHUCS: HHTEI-
JCKTYalIbHBIX UTP, CTHUMYIHPY-
IOIMX [M03HABaTEeNbHYI0 MOTH-
BallUI0 O0yYaroluXcs; TUJaKTH4e-
CKOTO TeaTpa, IJe MOMyuYeHHBbIe Ha
YpOKE 3HaHUS OOBITPHIBAIOTCS
B Te€aTpaJIbHBIX TOCTAHOBKAX; JIC-
KyCCHM, KOTOpble JalT o00y-
YalOMIMMCST BO3MOXKHOCTH TMPHOO-
PECTH OIBIT BEIEHUS KOHCTPYK-
TUBHOTO JHAaJiora; TPpyIIoBON pa-
00TBI WIH padoThI
B Iapax, KOTopble yd4ar o0y-
YalolMXcsl KOMaHAHOU pabore u
B3aMMOJICUCTBUIO C APYTUMHU 0O0y-
YAIOIIMMHUCSI,




- BKJIIOUEHHE B YPOK
UTPOBBIX  TPOLENYp, KOTOpBIE
IIOMOTAalOT  MOAJEpXKaTb  MOTHU-
BalMI0 OOyyarouuxcs K IoJyde-
HUIO 3HaHMH, HaJla)kKUBaHUIO IIO-
3UTUBHBIX MEXKIUYHOCTHBIX OT-
HOUIEHUH B Kjacce, IOMOTaoT
YCTaHOBIICHHIO  J00OpOXKenareib-
HOM aTMoc(epsl BO BpeMsl ypOKa,
- opranuzanus med-
CTBa MOTHBHPOBAHHBIX U 3PYAUPO-
BaHHBIX 00yJarOIIXCSI
HaJl MX HEYCIEBAIOIUMHU OJHO-
KJIACCHUKaMH,  Jaiolero  ooy-
YaOIUMCSl COLIMAIBbHO 3HAYUMBIN
OTIBIT COTPYIHUYECTBA M B3aUMHOMN
HIOMOIIIH;
- UHHUILIMUPOBAHHE U MO/
Jiep KKa UCCIIeA0BaTeIbCKOM Jes-
TENBHOCTU O0YYarOIINXCS B paM-
Kax peaqu3aly MU UHIUBUTY-
QJIBHBIX M TPYTIIOBBIX UCCIIE0-
BaTEJIbCKUX MPOEKTOB, YTO 1ACT
00y4armmmMcsi BO3MOKHOCTD
npruoOpecTr HaBBIK CAMOCTOS-
TEJILHOTO PELICHHUs TEOpeTHIe-
CKOH Mpo0GJieMbl, HaBbIK T'€HEpH-
poBaHuUs 1 0QOpPMIICHHS COO-
CTBEHHBIX MJI€H, HABBIK yBa)KH-
TEJILHOTO OTHOUICHUS K Uy>KUM
uaesM, opopMIICHHBIM B paboTax
JPYTUX UCCIeoBaTeNe, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS Tepes
AyANTOpUEH, apTyMEHTUPOBAHHUSI




1 OTCTauBaHUS CBOCH TOUKH 3pc-
HUs.

Hroro no pazneny
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Pasznen 4. Xumusi u okpy:xaioniasi cpeaa

4.1

BemecTBa u marepua-
JIbI B )KU3HU YEJIOBEKa

3

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

- YCTaHOBJICHHE
JIOBEPUTEIIbHBIX OTHOIICHUH
MEX/y MeJaroruueckuM pabOTHHU-
KOM U ero oOydaroluMucs,
CIOCOOCTBYIOLIMX  MO3UTUBHOMY
BOCHPUATHIO 00y4aroIMMHCS
TpeOOBaHUI W TPOCHO TMegaroru-
YECKOro pabOTHUKA, MPUBJICYCHHUIO
WX BHUMaHHS K OOCyXJIaeMOW Ha
ypoke MH(OpMAaLUU, aKTUBU3ALUU
X TI03HABATEJIBLHON JIESITEIBHO-
CTH;

- noOyxaenue  00y-
Yaromumxcst coOnogarh Ha ypoke
OOIIETIPUHATBIE HOPMBI  TTOBEJIC-
HUS, TpaBuia  OOIIEHUA  CO
cTapmuMu (TIeIarorHyeCKuMH pa-
OOTHHUKAMM)

U CBEpCTHUKaMHU (0OydaroUIMMHU-
cs), TIPUHIUIIBI y4eOHOH Juc-
ITUTUTAHBI

U caMOOpraHu3aluy;

- NIPUBIICUCHUE
BHUMaHUS OOyYarommxcsi K LeH-
HOCTHOMY AaCIEKTy H3y4aeMbIX
Ha YpOKax SIBJICHUI, OpraHu3aIs
uX paboThI ¢ MOTyd4aeMOU Ha ypo-
Ke COLIMAJILHO 3HAYUMOU
uHbOpMAIEel — WHUIMUPOBAHUE




ee OOCYXJEHHS, BBICKA3bIBAaHUS
00y4JaroIIMMHUCS CBOETO MHEHHS
0 €€ MOBO/Y, BEIPAOOTKH CBOETO K
HEll OTHOIIICHUS;

- UCTIOJIb30BaHHE
BOCIIUTATEIBHBIX  BO3MOXKHOCTEH
coJiepKaHusl y4eOHOro mpeameTa
yepes JIEMOHCTPALIHIO 00y-
YaroMIMMCS IPUMEPOB OTBETCTBEH-
HOTO, TPaXXIAHCKOTO TOBEICHUS,
NPOSIBJICHUS  YENIOBEKONIOOUS U
100pOCepIeyHOCTH, Yepe3 Mmoao0p
COOTBETCTBYIOIIUX TEKCTOB JIJISt
YTCHHS, 3a/1a4 JIJIsl PEIICHUs, TPO-
OJIEMHBIX CUTYallMid JJIT 00CYKIIe-
HUS B KJ1acce;

- pUMEHEHHE Ha
YpOKe HHTEPAKTHBHBIX (HopM pa-
0OTBI C OOyYarOUTUMHUCS: HHTEI-
JCKTYalIbHBIX UTP, CTHUMYIHPY-
IOIMX [M03HABaTEeNbHYI0 MOTH-
BallUI0 O0yYaroluXcs; TUJaKTH4e-
CKOTO TeaTpa, IJe MOMyuYeHHBbIe Ha
YpOKE 3HaHUS OOBITPHIBAIOTCS
B Te€aTpaJIbHBIX TOCTAHOBKAX; JIC-
KyCCHM, KOTOpble JalT o00y-
YalOMIMMCST BO3MOXKHOCTH TMPHOO-
PECTH OIBIT BEIEHUS KOHCTPYK-
TUBHOTO JHAaJiora; TPpyIIoBON pa-
00TBI WIH padoThI
B Iapax, KOTopble yd4ar o0y-
YalolMXcsl KOMaHAHOU pabore u
B3aMMOJICUCTBUIO C APYTUMHU 0O0y-
YAIOIIMMHUCSI,




- BKJIIOUEHHE B YPOK
UTPOBBIX  TPOLENYp, KOTOpBIE
IIOMOTAalOT  MOAJEpXKaTb  MOTHU-
BalMI0 OOyyarouuxcs K IoJyde-
HUIO 3HaHMH, HaJla)kKUBaHUIO IIO-
3UTUBHBIX MEXKIUYHOCTHBIX OT-
HOUIEHUH B Kjacce, IOMOTaoT
YCTaHOBIICHHIO  J00OpOXKenareib-
HOM aTMoc(epsl BO BpeMsl ypOKa,
- opranuzanus med-
CTBa MOTHBHPOBAHHBIX U 3PYAUPO-
BaHHBIX 00yJarOIIXCSI
HaJl MX HEYCIEBAIOIUMHU OJHO-
KJIACCHUKaMH,  Jaiolero  ooy-
YaOIUMCSl COLIMAIBbHO 3HAYUMBIN
OTIBIT COTPYIHUYECTBA M B3aUMHOMN
HIOMOIIIH;
- UHHUILIMUPOBAHHE U MO/
Jiep KKa UCCIIeA0BaTeIbCKOM Jes-
TENBHOCTU O0YYarOIINXCS B paM-
Kax peaqu3aly MU UHIUBUTY-
QJIBHBIX M TPYTIIOBBIX UCCIIE0-
BaTEJIbCKUX MPOEKTOB, YTO 1ACT
00y4armmmMcsi BO3MOKHOCTD
npruoOpecTr HaBBIK CAMOCTOS-
TEJILHOTO PELICHHUs TEOpeTHIe-
CKOH Mpo0GJieMbl, HaBbIK T'€HEpH-
poBaHuUs 1 0QOpPMIICHHS COO-
CTBEHHBIX MJI€H, HABBIK yBa)KH-
TEJILHOTO OTHOUICHUS K Uy>KUM
uaesM, opopMIICHHBIM B paboTax
JPYTUX UCCIeoBaTeNe, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS Tepes
AyANTOpUEH, apTyMEHTUPOBAHHUSI




1 OTCTauBaHUS CBOCH TOUKH 3pc-
HUs.

Hroro no pazneny 3

PesepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a636

OBUIEE KOJIMYECTBO YA- 68

COB IIO ITPOI'PAMME
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