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TlossicHUTEIbHAA 3alIUCKA

Pabowas mporpamma 3aHATHH BHEYPOUHOM AeATENLHOCTH Mo ¢usnke «Du3MKa BOKPYT Hacy
npeIHa3HavYeHa JIJIsl OPraHu3allii BHEYPOUHOH JEATEIFHOCTH 00ydaromuXxces § KiaccoB U pa3paboTaHa B
COOTBETCTBHH CO CIIEIYIOIIUMH HOPMATHBHBIMH JOKYMEHTAMHU:

1. OenepanbHblii 3aK0oH «O6 oOpazoBannu B PD» 29.12.2012 Ne 273
2. IIpukaz MwunncrepctBa obpazoBanust u Hayku PD ot 17.12.2010 Nel897 «OO0 yTBepkmeHUU

(denepanbHOTO TOCYHApCTBEHHOTO  OOIIE00pa3oBaTeNIbHOTO  CTaHAApTa OCHOBHOTO  0OIIero

oOpazoBanus» (¢ uaMeHeHussMu oT 29.12.2014 Ne1644, ot 31.12.2015 Ne1577).

3. [TporpamMma ocHoBHOTO 00mIero obpasoBanust. @usuka. 7 - 9 knaccel (aBTopsl: A.B. Tlepbimkun,

H.B. ®unonoswnu, E.M. I'yrank). ®@usnka. 7-9 xmaccer: paboume mporpammsl / coct. @50 E.H.

TuxoHoBa - 5-¢ u3n., nepepad.-M.: [poda, 2015. — 400c., ctp.4.

JanHasi padoyasi IporpaMMa cOCTaBJIeHA € HCIO0Jb30BAHHEM HAYYHBIX, HAYYHO-MeTOAMYEeCKHX U
MeTOAMYECKUX PEKOMEeHIALUIA:

1. DopMupoBaHHE YHUBEPCAIBLHBIX YUE€OHBIX ACHCTBHI B OCHOBHOH IIKOJIE: OT ACHCTBUS K MBICIH.
Cucrema 3amannii: mocodbue ans yuutens / A.I'. Acmonos, I'.B. bypmenckas, 1.A. Bomomapckas u
ap.; mox pea. A.I'. Acmososa. — 2-e u3n. — M.: IIpoceemenue, 2011.

2. Ousuka. 7-9 Kiacchl: TEXHOJOTMYECKas KapTa W CIEHApUH YPOKOB pa3BHBAIOIIETO OOy4YeHWs,
WHTETpUpOBaHHbBIC YpokHu / aBT.-cocT. T.W. [lonras, B.A. nonosa, B.H. Cadponos, 3.B. Xauarpsn. —
Boarorpan: Yuurens, 2015. -125c¢.

3. JocTmxeHne ITUYHOCTHBIX pE3yNbTaTOB ydamuMucs Ha ypokax ¢wusmkm / M.A. Kynam. -
Bonrorpan: Yuurens, 2015. - 255c.

4. Meroaudeckne pPEKOMEHAANWK TI0 OpraHW3anuy y4deOHOro mpormecca mo ¢usuke B 2015-2016
yaeOHOM roxmy. AHanwdeBa C.B. TmaBHBIA CIEIUANMCT OPraHW3ANMOHHO-METOJAMYECKOW pabOTHI
OI'BY «llentpa OCU» r. YnbgHoBcka, 2016r.

5. ®wusuka. WudpopmanmonHo-oOpa3oBatenbHas cpefa kak ycnoBue peanmzanuu DPIOC [Tekcr]:
MeToaudeckne pexomeHnanmu. B 3 4. Yacts 2/ C.B.AnannueBa; nog pen. P.P. 3arnaynnuna, B.B.
3apyounoii, C.1O. [Ipoxoporoii. — YawsHosck: YUIIKIIPO, 2011. — 52 c.

1. Mecto Kypca B o0pa3oBaTejibHOM MpoLecce.

BreypouHas nesTeIhHOCTh SBISETCS COCTABHON 4YacThIO 0Opa30BaTENBFHOTO MpoIlecca M OJHOM U3
¢opM opraHuzanMM CBOOOJHOTO BpeMeHH oOywarommxcsi. B pamkax peanmmszanun ®IOC 00O
BHEYpOUYHAsl JIEATENBPHOCTh — 3TO 0Opa3oBaTeNbHas [eATENLHOCTh, OCYyIIeCTBIsieMas B ¢opmax,
OTIIUYHBIX OT YPOYHOH CHCTEMBI OOYYEHUS, ¥ HAIIPABJICHHAS Ha JIOCTIKEHHE TNIAHNPYEMBIX Pe3yIbTaToB
OCBOCHHUSI 00pPa30BaTENbHBIX IMPOrPaMM OCHOBHOI'O OOIIEro oOpa3oBaHUs. Peanuzarus paboueit
MpPOrpaMMbl 3aHATHI BHEYPOUHOW JesITeILHOCTH MO (u3uke «PH3UKA BOKPYI» CIOCOOCTBYET
00IEMHTE/NIEKTYAJILHOMY HAIPABJICHHUIO PA3BUTHIO IMYHOCTH 00yJarOImuXcs 8-X KIIACCOB.

[Ipemmaraemast mporpaMmmMa BHEYPOUHOM JESITEILHOCTH B 8 Kjlaccax paccunTaHa Ha 1 roa oOydeHus
(1 gac B Hexmemto). B 8 kmacce — 34 gaca.

®dusnveckoe 00pa3oBaHKE B CUCTEME OOIIETO M CPEIHETO 00pa30BaHUs 3aHMMAET OJTHO W3 BEAYIIUX
MecT. SIBnsisick pyHAaMEHTOM HAyYHOTO MHPOIIOHHMAHHS, OHO CIIOCOOCTBYET (POPMHPOBAHHIO 3HAHUI
00 OCHOBHBIX METOJ[aX HAYYHOTO MO3HAHUS OKPYKAIOIIETO MUPA, PyHIaMEHTAILHBIX HAYYHBIX TEOPUH
3aKOHOMEpPHOCTEH, (POPMUPYET y YYalIUXCS YMEHHsI UCCIEAOBAaTh U OOBSACHATH SBICHHUS TPUPOIBI U
TEXHHKH.

MojepHu3anus COBPEMEHHOTO O0pa30BaHWS OPUEHTUPOBaHA Ha (POPMHUPOBAHUE y YYAIIUXCS
JJMYHOCTHBIX Ka4d€CTB, COIHWAJIbBHO 3HAYUMBIX 3HaHHI71, OTBCHAOIUX JWHAMHWYHBIM HU3MCHCHUSIM B
coBpeMeHHOM oOrmiecTBe. HeoOxommmMo MoBEpHYTHCSA K JIMYHOCTH peOEHKA, K ero WHAWBHUIYAIbHOCTH,
JIMYHOCTHOMY OIIbITY, CO34aTh HAWJIy4YIIUC YCJIOBHA IJId Pa3BUTUA U MaKCHUMAaJILHOM pcainzanun €ro
CKJIOHHOCTE M CIIOCOOHOCTEH B HacToslmleM M OyaymieM. ['yMmMaHu3anus, WHIAMBHIyalu3alds H
nmud depeHnmalus 00pa3oBaTebHON MOJUTHKU CTATH CPEJICTBAMH PEIICHUS TIOCTABICHHON 3a/1auH.

Kak mkonmeHBIN TpeaMer, (u3uka 007aaeT OrpOMHBIM TYMaHUTAPHBIM TOTCHIIMAIOM, OHA
aKTUBHO (hOPMHUPYET UHTEIUICKTYAIbHBIE U MUPOBO33PEHUYCCKHE KaYeCTBA JIMYHOCTU. Y UUTEIh TIPU ITOM
CTaHOBUTCSl OpPraHU3aTOPOM IT03HABATEILHOW JEATEIBHOCTH YUYEHHKA, CTUMYJIHPYIOIIUM HadyalloM B
Pa3BUTUH JTUYHOCTH KAXKOTO IIKOJIHHHKA.

Huddepennmanus npemonaraeT Takyo OpraHu3almio npoiecca o0ydeHus, KOTopasi yYuThIBaeT
WHANBUAYAJIbHBIC OCOGCHHOCTI/I ydamuxcsda, #nx CIIOCOOHOCTH | HUHTCPECHI, JIMYHOCTHBIN  OTIBIT.
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Hubdepenuuarus o0yueHust GU3MKE MO3BOJIAET, C OAHONH CTOPOHBI, 00ECIICYUTh 0a30BYIO MMOATOTOBKY, C
JPYroi — YIOBJIETBOPHUTH MOTPEOHOCTH KAXIOTO, KTO MPOSBISICT UHTEPEC M CIOCOOHOCTH K TIPE/IMETY .

2. Henu kypca.

Onwmpasick Ha WHIUBUAyaIbHBIE 00pa3oBaTelIbHBIE 3aIPOCHl M CIIOCOOHOCTH KaXKIIOTo pedeHKa
IpU peanu3alyu IPOrpaMMbl BHEYPOUHOH AEATENbHOCTH MO Qu3uke «Pu3nKa BOKPYT HAC », MOXKHO
JOCTHYb OCHOBHOW IeJM Pa3sBUTh Yy o0y4yaloIMxcsi CTpeMJIeHHe K  JajbHeileMy
CaMOONpeJe/JeHUI0, HHTE/VIEKTYalIbHOH, HAY4YHOil M NPAaKTH4YeCKOil CaMOCTOSTeJbHOCTH,
N03HABATEJIbHOI AKTUBHOCTH.

JaHHas mporpamMma IMO3BOJSIET OOYYAIOIIMMCSI O3HAKOMHTHCS C METOJIUKOW OpraHu3aliH U
MPOBENICHHS IKCIIEPUMEHTAIBHO-UCCIIEA0BATEIbCKOM eI TENHHOCTH B COBPEMEHHOM Y4eOHOM Mpoliecce
10 (U3UKE, 03HAKOMUTELCSI CO MHOTMMH HHTEPECHBIMHU BONPOCaMH (U3UKU HA JaHHOM 3Tane o0ydyeHus,
BBIXO/SIIMMH 32 PaMKW MIKOJIBHOW MPOrpamMMBbl, PacIIMpUTh LEJIOCTHOE MPEICTaBICHHUE O MpodiiemMe
JAHHOW HayKH. DKCIepUMEHTalIbHasl JeSTEeIbHOCTh OYAET CIIOCOOCTBOBATH PAa3BUTHIO MBICIUTEIHHBIX
ornepauuii ¥ 00IEeMy UHTEIUIEKTYaJIbHOMY Pa3BUTHIO.

He menee BaxxHbIM (PaKTOpOM peann3alvu JAHHOW IIPOTPaMMBbl SIBJISETCS CTPEMIICEHUE Pa3BUTh Y
yUalluxcss YMEHHE CaMOCTOSTEIbHO PadoTaTh, AyMarb, SKCIEPUMEHTHPOBATH B YCIOBHSX IIKOJBHON
nabopaTtopuy, a TaKKe COBEPUICHCTBOBATh HABBIKM apryMEHTalMHd COOCTBEHHOW IO3UIMH 110
onpenenéHHbpM BonpocaM. CoepikaHue MPOrpaMMbl COOTBETCTBYET MO3HABATEIBHBIM BO3MOXKHOCTSIM
HIKOJBHUKOB W MPEJOCTAaBISET UM BO3MOXKHOCTH paboTaTh Ha YpOBHE IMOBBIIICHHBIX TpPeOOBaHHMI,
pa3BuBas yueOHYIO MOTHUBAIIHIO.

ConmepkaHre 3aHATHH Kpy)KKa TpEACTaBIsieT cOOOH BBEICHHE B MHpP JKCIEPUMEHTAIBLHOU
(1)I/I3I/IKI/I, B KOTOPOM ydallMECsd CTaAaHYT UCCJIICAOBATCIIAMU U HAYUaTbCA IO3HABATh Opr)KaIOHII/Iﬁ HUXx Mup,
TO €CTh OCBOSIT OCHOBHBIC METOJIbI HAyYHOTO MO3HaHUs. B ycnoBusx peanmzanuu oOpa3oBaTeNbHON
OPOrpaMMbl  IIMPOKO  HCHONB3YKOTCS METOIObl  y4eOHOro, HCCIIEAOBATEIbCKOTO, IMPOOJIEMHOTO
skcriepuMeHTa. PeOEHOK B mporecce TO3HAHWS, MPHUOOpETas YyBCTBEHHBIN ((heHOMEHOIOTUYECKHA)
OIIBIT, MCPCKUBACT IIOJTYUYCHHBIC OINYHIICHUA W BICUATICHUA. Ot TNEPECIKUBAHUA HpO6y)KI[a}OT u
noOyXnaroT mporecc MpinuieHud. Crenuduueckas ¢opMa OpraHM3aldd  TO3BOJAET  YUAIIUMCS
O3HAKOMHUTBCS CO MHOTMMH HWHTEPECHBIMH BOIpocaMd (U3MKM Ha JaHHOM J3Tame oOydeHus,
BBIXOJSIIMMH 32 PaMKW HIKOJIBHOW MPOrpamMMBbl, PacIIMpUTh LEJIOCTHOE MPEACTAaBICHUE O MpodiieMe
JaHHOW Hayku. [letn momyyaroT mpodeccHOHanbHbIE HAaBBIKH, KOTOPHIE CIOCOOCTBYIOT AajibHEHIIEH
COLMAJIbHON aJanTalyy B OOLIECTBE.

Heo6xonumo moctpouts 00ydeHHe Tak, 4TOOBl MaKCHMAaJbHO Pa3BUTh 3aJI0KEHHBIE NPUPOIOH
CHOCO6HOCTI/I YUYCHHKA K OHpe)Z[eJ'IéHHBIM BUaaM JCATCIBbHOCTH, TAK KaK KAaKUMH 6BI q)eHOMeHaJ'II)HBIMI/I HHU
ObUIN 33/1aTKH, caMu 110 cebe, BHE chepbl 00yueHHs U BHE AEATEILHOCTH OHU Pa3BUBAThCs HE MOTYT.

[TosTOMy 1EensIMM TIPOrpaMMBbl 3aHATUI BHEYPOUHOW AEATENBHOCTH N0 pusuke «PU3MKa BOKPYT
Hac» JUIS yJaruxcs 8-X KJIacCoB SBISIOTCS:

o Pa3BUTUC Yy YUAIUXCA IMO3HABATCIbHBIX MHTCPCCOB, MHTCIUJICKTYAJIbHBIX U TBOPYCECKUX
CIIOCOOHOCTE B TpOIecCEe pEIIeHUS MPaKTHUECKUX 3adad W CaMOCTOSITENIbHOTO
nproOpeTeHHs HOBBIX 3HAHUIL,

e (opMHpPOBaHHE M PA3BUTHE Y Y4YALUIUXCA KJIFOYEBBIX KOMIETCHIMH — y4eOHO —
IIO3HABATCJIbHBIX, I/IH(i)OpMaHI/IOHHO-KOMM}/HI/IKaTI/IBHBIX, COIMMAJIBHBIX, U KaK CJICICTBHC -
KOMHeTeHHI/Iﬁ JIMYHOCTHOI'O CaMOCOBCPIHICHCTBOBAHUSA

e (¢opMHpPOBaHME MNPEIMETHBIX W  METanpeIMETHBIX  pE3yJbTaToB  0oOy4yeHws,
YHHMBEPCAJIbHBIX YU€OHbBIX ICHCTBHH.

e BOCHHUTAaHUE TBOPYECKOH JMYHOCTH, CHOCOOHOH K OCBOCHHUIO MEPENOBBIX TEXHOJOTHH U
CO3JIaHHIO CBOMX COOCTBEHHBIX Pa3pabOTOK, K BBIIBUKEHHUIO HOBBIX UAEH U IPOCKTOB,;

e peanmu3alus JEATEIBHOCTHOTO IOAXO0Ja K TPEAMETHOMY OOYYEeHHIO Ha 3aHATHIX
BHEYPOYHOM JIeITENbHOCTH 0 (Pr3uKe.

Oco0EeHHOCTBIO BHEYPOUHOH ESTEIBHOCTH 1O (PU3HKE SBIAETCS TO, YTO OHA HAIIpaBJieHa Ha JOCTHKECHUE
o0yyaromumMucs B OOJIbILEH CTEeHN TMYHOCTHBIX 1 METAIIPEIMETHBIX PE3YJIbTaTOB.
3. 3apaum kypca.

st peanmzanuu mieseit Kypca TpedyeTcst peneHrne KOHKPETHRIX MTPaKTHIeCKUX 3a1ad. OCHOBHBIC
3aJa41 BHEYPOUHOH JIESTEIBHOCTH 10 (PU3UKH:

0 BBISIBIICHHE WHTEPECOB, CKIIOHHOCTEH, CIIOCOOHOCTEH, BO3MOKHOCTEH yJaluXcsl K pa3IniHbIM
BHUJIAM JIEATEIIbHOCTH,



o (dbopMHpOBaHHUE TPEICTABICHUS O SIBICHHUSIX M 3aKOHAX OKPYXAMOMEr0 MHpPA, ¢ KOTOPBIMU
IIKOJIbHUKY CTAJIKWBAIOTCS B TIOBCETHEBHOM YKU3HH;

. (opMHpOBaHIE NPEACTaBICHUS O HAYYHOM METO/E O3HAHHMS;

. pa3BUTHE UHTEPECA K UCCIIEA0BATENbCKON I€ATENbHOCTH;

. pasBUTHE OIBITA TBOPUECKON AEATEIBHOCTH, TBOPUECKUX CIIOCOOHOCTEI];

. pasBUTHE HABBIKOB OPTaHU3ALUU HAYYHOT'O TPYAA, paOOTHI CO CIOBApSMH U SHLUKIONCIUSIMU;

. CO3/laHKMe YCJIOBHUH AJIsl peaqu3allid BO BHEYpOUHOE BpeMSI HMPUOOPETCHHBIX YHHBEPCAJIHHBIX
Y4eOHBIX IEHCTBHUI B yPOUHOE BPEMS;

. pasBUTHE OIbITa He(hOPMAIBHOTO OOIIEHUS, B3aUMOJCHCTBHS, COTPYIHUYECTBA;

. pacIIupeHre paMoK OOILEHUS C COLILYMOM.

. ¢dbopMHpOBaHNE HABBHIKOB MOCTPOCHUS (H3MYECKHX MOJENEeH M ONpeleNieHHs TPaHHll HX
MIPUMEHUMOCTH.

. COBEPILCHCTBOBAHNE YMEHHH NPUMEHATh 3HAHWA MO (U3HKEe [y OOBSCHEHUS SIBICHHUN

MPUPOJIBI, CBOMCTB BEIECTBA, PEIICHUS (U3NYSCKUX 3a]ad, CaMOCTOSITCIBHOrO NPUOOPETCHUS U
OIIEHKH HOBOW WHpOpManmnd (U3NIECKOTO  COAECPKAHHS, HWCIOIB30BAHUA COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHIA;

. UCIIOJIb30BaHUEe MPHOOPETEHHBIX 3HAHUN M YMEHWH U PelICHUs] MPaKTHUECKHUX, YKU3HEHHBIX
3amad;

. BKJIIOYCHUE YYaIUXCS B Pa3HOOOPA3HYIO [EATENBHOCTh: TEOPETHYECKYIO, IMPAaKTHYECKYIO,
aHAINTUYECKYIO, IOUCKOBYIO;

. BbIpa00TKa THOKUX YMEHHI IEPEHOCHTH 3HAHUS M HABBIKW Ha HOBBIE ()OPMBI YU€OHOM paboTHI;

. pa3BUTHE COOOPA3UTEIBHOCTH M OBICTPOTHI PEAKIMH NPH PEIICHHH HOBBIX PA3INYHBIX

(1)I/I3I/IHGCKI/IX 3aJa4, CBA3aHHBIX C HpaKTI/I‘-IGCKOI\/'I JCATCIBHOCTBIO.

4. Metoapl 00yuyeHus u (OpMbI OPraHU3ANMNH IESITETbHOCTH 00y YaAKOIINXCS

Peanuszamuss mporpamMmbl BHEYPOUHOH JAesaTenbHOCTH «DH3MKa BOKPYT HAC» MPEAIOIaracT
WHIWBUAYaIbHYI0O M  TPYNIOBYIO paboTy  OOyYaloomuxcsi, IUIAaHUPOBaHWE W  TPOBEACHUE
UCCIIEIOBATENBCKOTO AKCIEPUMEHTa, CAMOCTOSITENBHBIH COOp MAHHBIX UIsl PEUICHUS MPaKTHYCCKHX
3a1a4, aHaJIu3 M OLIEHKY IIOJIyYCHHBIX PE3yJIbTaToOB, M3rOTOBICHHE HocoOuil u mogmeneil. [Iporpamma
npefycMaTpuBaeT HE TOJIBKO OOydarole M pas3BUBAIONIME ILeIH, e€ peanu3alus CrIocoOCTBYET
BOCIIUTAHUIO TBOPYECKOW JIMYHOCTH C AKTMBHOM XU3HEHHOM NO3UIMEN. BBICOKMX pE3yJbTaTOB MOLYT
JIOCTHYb B JAHHOM CIydac HE TOJBKO YYEHHKH C XOpOLIEH IIKOJBHOM YCHEBAa€MOCTBIO, HO U BCE
HeNeyCcTpeMIIEHHbBIE aKTUBHBIE pe0siTa, yXKe CAeIaBIIre CBOH NpodecCHOHaIbHBIN BEIOOP.

B mnawane yweOHOro roza oOy4aromMMCS MpeUIaraloTcs TEeMbl JUIS  IPOEKTHO —
UCCIIeIOBATENbCKOM  fesrenbHOocTH.  OOydwaromuecss OOBEAMHSIOTCS B T[PYNNBl  WIM  pabOTaOT
CaMOCTOSITETIbHO HaJ HMPOEKTOM B TEUYEHHE Y4eOHOro roja, Mmojydas KOHCYJIbTAllUK YUHUTENS U UMes
BO3MOXHOCTb 00CYIIUTh TIPOMEKYTOUHBIE Pe3yJbTaThl B TPYIITNIE HA €XKEHENENbHBIX 3aHATHAX. B paMkax
€XKEHEJENbHbIX 3aHATHI oOyuaroniyecs IUTAHHPYIOT 3KCIEPUMEHTBHI, MPOBOAAT HX, O0O0CYXIAIoT
Pe3yJbTaThl, PEIIAOT SKCIIEPUMEHTAIIbHbIC 3aaHus, 3aJa4l Pa3InIHbIX ()OPM U THUIIOB.

5. Ilnanupyemble pe3y/bTAThl 0CBOCHUSI IPOrpaMMbl BHEYPOUHOI 1eATeIbHOCTH
«®u3uKa BOKpYr Hac» (C HcNoJib30BaHueM odopynoBanus «Touka pocra») B 8 kiacce

Peanuzarus mporpaMmmbl CIOCOOCTBYET TOCTHIKEHHUIO CIEIYIONINX Pe3yJibTATOB:
JInuHoCTHBIE:

B cdepe MHYHOCTHBIX YHUBEPCAIBHBIX YU€OHBIX JEHCTBUIN ydaluXcs:

* yueOHO-II03HABaTEIbHBI MHTEPEC K HOBOMY y4eOHOMY MaTepHally M croco0aM peuieHHs
HOBOM 3aJa4H;

* OpUEHTAIlMs Ha MMOHMMAaHME NMPUYHMH ycIlexa BO BHEYUYE€OHOW NeATEIbHOCTH, B TOM YHCIIE HA
caMOaHaJIM3 U CAMOKOHTpPOJIb pe3yJbTara, Ha aHAJIM3 COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUIM
KOHKPETHOM 3a/1a4H;

* CITIOCOOHOCTB K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYUEOHOH e TeTbHOCTH;
Obyuarowuiicst noyyum 603MOACHOCMb 015 POPMUPOBAHUSL.
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* BHYTPEHHEW MO3UIMU IIKOJbHHKA HA YpPOBHE IMOJOKUTEILHOTO OTHOLIEHUS K IIKOJE,
MOHUMAaHUSA HEOOXOJIMMOCTH YY€HHS, BBIPAKEHHOIO B Mpeo0iIalaHuu yuyeOHO-TI03HaBaTEeNbHbIX
MOTHBOB;

* BRIPQKEHHON YCTONYMBOM yueOHO-IT03HABATEILHOW MOTUBAITMH YUCHUS;

* YCTOWYMBOTO y4eOHO-TIO3HABATEIHHOTO HHTEPECa K HOBBIM OOIIMM CIIOCOOaM pelIeHus 3a1ad.

MeTanpenMeTnble:

B cdepe peryJasiTHBHBIX YHUBEPCAIBHBIX yUEOHBIX ACHCTBUMA yJaIluXcs:

* IUIAHUPOBATb CBOM [JEHCTBUS B COOTBETCTBMM C IIOCTABICHHOW 3aladedl M yCIOBHUSIMHU €€
peanu3anuy, B TOM 4KCJIe BO BHYTPEHHEM IUIAHE;

* YUUTBIBAaTh YCTAHOBJICHHBIE MPABUJIA B INIAHUPOBAHUU M KOHTPOJIE CII0OCO0A PELICHNUS;

* OCYILECTBJISITH UTOTOBBIM U MOIIArOBBIA KOHTPOJIb 110 PE3YJIbTATY;

* OLICHUBATh NPABUJIBHOCTH BBIIOJIHEHHS ICHCTBHUS Ha YPOBHE aJ€KBATHOM PETPOCIEKTUBHOU
OLIGHKH COOTBETCTBUS PE3yIbTaTOB TPeOOBAHUAM JAHHOM 337]au M 3aJa4HON 001aCTH;

* QJCKBAaTHO BOCIIPMHUMATh IPEIJIOKEHUS M OLEHKY YYMTENCH, TOBApUUICH, pOAMTENCH U
JPYTHUX JIIOACH;

* pa3nuyarh croco0 U pe3yibTaT AeHCTBHSL.

Obyuaiowuiics NOIYYUM 603MONACHOCTb HAYYUMCA.

* B COTPYJAHMYECTBE C YUUTEIEM CTAaBUTh HOBbIE yueOHbIE 3a/jauu;

* IPOSIBIISITH [TO3HABATEIBHYIO HHUIIUATHBY B YU€OHOM COTPYTHUYECTBE;

* CaMOCTOSITEJIbHO aJEKBAaTHO OLIEHUBATh IPABWIBHOCTh BBINOJIHEHUS ACUCTBHS M BHOCHUTH
HE0OXOUMbIE KOPPEKTHBBI B HCIIOJIHEHHE KakK [0 XOJIy €ro peaju3allM, TaK U B KOHLE
NEeNCTBUSL.

B cdepe no3naBaTesIbHBIX YHUBEPCATBHBIX YUCOHBIX JCHCTBUH yJaIIUXCA:

* OCYHIECTBJIATH MMOMCK HEOOXOAUMOI MH(OPMAIMK Ul BBINOJIHEHUS B HEYYEOHBIX 3aJaHUN C
UCIIOJIb30BaHUEM Y4YeOHOH JIMTEpaTypbl U B OTKPHITOM HH(OPMALMOHHOM IPOCTPAHCTBE,
SHIMKJIONEINM, CHpPaBOUYHUKOB (BKJIIOYAs JJIEKTPOHHBIE, LHM(POBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

HNnTepHera;

* OCYILIECTBJISTH 3amHUCh ((PpHUKcanuio) BEIOOPOUYHON HMHPOpMAIMK 00 OKpYKaoLEM MHUpPE U O
ceOe caMoM, B TOM 4ucIie ¢ momouisio nHeTpymeHToB UKT;

* CTPOUTH COOOILIEHUS, TPOEKTHI B YCTHOM M MUCbMEHHOU (popme;

* IPOBOJINThH CPABHEHUE M KJIACCU(PUKALIMIO N0 33JJaHHBIM KPUTEPHSIM;

* YCTaHAaBJIMBATh IPUYNHHO-CIIC/ICTBEHHBIE CBS3U B N3y4a€MOM KpYTe SIBJIICHU;

* CTPOUTH pacCyXIeHHs B (opMe CBS3M NPOCTHIX CYXAECHUH 00 O0ObEeKTe, ero CTPOEHHUH,
CBOMCTBaX U CBS3aX;

Ob6yyarowuiics NOIYYUM 03MONCHOCb HAYUUMBCA:

* OCYILIECTBIATh PACHIMPEHHBIH MOUCK MH(OPMALMK C HUCIOJIB30BAHUEM DPECYPCOB OMOIMOTEK
ucetu MHTepHeT;

* 3amuchIBaTh, (PUKCUPOBaTH HHGOPMALKMIO 00 OKPYXKAIOMUX SBICHUSIX C IOMOILBIO
uHctpymentoB UKT;

* OCO3HAHHO U MPOM3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM M MUCbMEHHOU (popme;

* OCYLIECTBJIATH BBIOOP Hanbosee 3((HEeKTUBHBIX CIIOCOOOB PELICHHs 3a/1a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBH;

* CTPOMUTH JIOTMYECKOE PACCY’KIEHUE, BKIIIOYAIOIIEE YCTAHOBJICHUE IPUYUHHO-CIECACTBEHHBIX
CBsI3€H;

* MOI'YT BBIUTHM Ha TEOPETUYECKHUM YPOBEHb DPEIICHHUS 3aay: PEIICHHUE [0 OIPEACIEHHOMY
IJIaHy, BJIAJICHUE OCHOBHBIMM IPHUEMAaMH DPELICHMS, OCO3HAHMS JACATEIBHOCTH IO PEHICHUIO
3a/1a4u.

B chepe kKoOMMYHMKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBHUI ydaluxcs:



* QJICKBATHO WCMOJh30BaTh KOMMYHHKATHBHBIC, IMPEXKIE BCETO - PEYEBBIC, CPEICTBA IS
pelIeHus pa3IMYHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTH MOHOJIOTHYECKOE COOOIIIEHUE, BIaIETh
JTUAIOTHYECKON (POpMOi KOMMYHHUKAIIMH, UCTIONB3Ys, B TOM YHCIIe CPEICTBA U WHCTPYMEHTHI
UKT u qucTaHIMOHHOI0 OOIIEHHS;

* JIOIYCKaTh BO3MOXKHOCTH CYIIECTBOBAHHS Y JIOJCH pa3IMYHBIX TOYEK 3PCHHS, B TOM YHUCIEC
HECOBIAJIAIOIIUX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS HA MO3UIUIO MapTHEpPa B OOLICHUH U
B3aHUMOJCHCTBUH;

* YYHUTHIBATh pa3Hble MHEHUS M CTPEMHUTHbCS K KOOPAMHALIMU PA3IUYHBIX TO3ULMNA B
COTPYIHUYECTBE;

* popmMynMpoBaTh COOCTBEHHOE MHEHUE U MO3ULIUIO;

* JIOTOBApUBATHCS U MPHUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIEATEIbHOCTH, B TOM YUCIIE
B CUTYallUU CTOJIKHOBEHUS HHTEPECOB;

Obyuarowuiics noiyyum 603MOACHOCMb HAYYUMbCAL:

* YUUTHIBATh U KOOPJAUHUPOBATH B COTPYIHUYECTBE OTJIMYHBIE OT COOCTBEHHOM MO3UILIMU JPYTUX
JOJIEH;

* YUUTHIBATh Pa3HbIC MHEHHS U HHTEPEChl U 000CHOBBIBATH COOCTBEHHYIO MMO3HUILIUIO;

* IOHUMATh OTHOCHTEIHPHOCTh MHEHHH U TTOJIXO0JIOB K PEIICHHUIO TIPOOIIEMBI;

* apryMEHTUPOBaTh CBOIO TMO3UIMI0 U KOOPAMHHPOBATH €€ C IMO3UIUSMU MapTHEPOB B
COTPYIHUYECTBE MIPH BHIPAOOTKE OOIIET0 PEIICHUS B COBMECTHOM JCSITEILHOCTH;

* 3a/JaBaTh BOMNPOCHl, HEOOXOAMMBIC [UJIsl OpraHU3alMu COOCTBEHHOW JESITENbHOCTH U
COTPYIHUYECTBA C TAPTHEPOM;

* OCYIIECTBISITh B3aUMHBI KOHTPOJIb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOITOMOIITb.

IIpeamerHsle:

- OpHUEHTHPOBATHCS B SABICHHUSIX M OOBEKTaX OKPYKAIOMIETO MHUpPA, 3HATh TPAHMIBI HX
IIPUMEHUMOCTH;

- IOHUMATh OTpeAeTICHUs (PU3NIECKUX BETUYMH M TOMHUTH ONpeAestonue hopMyIibl;

- IOHUMAaTh KaKuM (PU3NYECKUM MPUHLKIIAM U 3aKOHAM HOJUUHSIOTCS T€ WIN UHbIe OOBEKTHI U
SIBJICHUSI TIPUPOJIBL;

- 3HaHUE MOJIEJIM MTOUCKA PeLIeHUH A7 3a/1a4 1Mo (hu3uKe;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATHKHU.

- IPUMEYaTh MOJIEIH SIBIICHUH U 0OBEKTOB OKPYXAIOILEro MUpa;

- aHAJIM3UPOBATH YCIOBHE 3a/1a4H;

- nepeopMyIMpPOBaTh U MOAEIUPOBATh, 3AMEHATh UCXOIHYIO 3ajjauy Jpyroi;

- COCTABJIATH IIJIaH PEIICHHUS;

- BBIJIBUTaTh U IIPOBEPATH NPEUIaraeMble I PELICHUS TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMHM YMCTBEHHBIMH OIEPALUSIMH, COCTABJISIOIINMH ITIOUCK PEUICHUS 3a/1a4u.

6. mporpamMMbl BHEYPOUHOH /1eATeIHLHOCTH
8 kiaacce

TenoBble IBJICHUS.
TemnoBoe pacmupenue tei. [Iponecchl MaBieHus U OTBEPICBaHUs, UCTIAPEHUS U
KoHAeHcauuu. Temnonepenaya. BiaxxHocTh BO31yXa Ha pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. HaOmogenue TasHus Jnbga B Boje. 2. CKopocTH UCHapeHus
pasnuYHBIXKUAKOCTEH. 3. TerioBsle NBUTATENN OYyAYILETO.

Jlabopamopnvle pabomoei(c ucnoab3oBaHueM oGopyaoBaHust «Touka pocra»): 1.
V3MeHeHus JUIMHBI Tella IPU HarpeBaHUuU U oxJaxkaeHuH. 2.0 TiuBKa mapaduHOBOTO CONIATUKA.



3. Habmonenue 3a ruraBneHueM npaa 4. OT 4ero 3aBUCUTCKOPOCTh MCHAPEHUs KHIKOCTH? 5.
Habmroienue TennonpoBoJHOCTH BOABI M BO31yXa.
Xapaxmepucmuka oCHO8HBIX 8U008 0esIMENbHOCTIU:
CamocTosaTenbHO  (GOPMYJIHUPYIOT  [O3HABaTENIbHYIO  3aJady. YMEWT ¢  IOMOIIBIO
BOIIPOCOBIOOBIBATh HEAOCTAONIYI0 HHpopManuio. Vcnonp30BaHne U3MEPUTEIbHBIX TPUOOPOB.
BreimmonHenuenabopaTopHblX M MpakTU4YeckuX pabor. JluarHoctuka W yCTpaHEHUE
HEUCHpaBHOCTEN npubopoB.BricTpanBaHue TI'MIOTE3 HA OCHOBAaHUM HMEIOUIMXCSA JIaHHBIX.
KoHcTpynpoBaHue 1 MOAECIUPOBAHHUE.
BeimonHenue 3aJaHuil 1O yCOBEPIICHCTBOBAHHIO MPHOOPOB. Pa3paboTka HOBBIX BapHAHTOB
onbiToB.PazpaboTka M mpoBepka METOAMKU SKCIEPUMEHTaNbHON paboThl. Pabora B Manbix
rpymnmnax.AHaIU3UPYIOT, BBIOMPAIOT 1 000CHOBBIBAIOT CBOE pelieHue, neictsus. [Ipencrasnenue
pe3ylbTaTOBIAPHOW, TIPYNIIOBOM JEATENIBHOCTU. Y4YacTHE B JHAJIOT€ B COOTBETCTBUHU C
IIpaBUJIaMU PEYEBOTO
MTOBEJCHUS.
DJIeKTprYecKHe SIBJICHUA.
Mukpomup. Moaenu aroma, cymiectBoBaBiive 10 Havyana XIX. Hcropus OTKpbITHS H
NeHCTBUATAIbBAHMUYECKOTO dyieMeHTa. Mcropus co3manus 37ekTpoopHON MamuHbl. OmbIT
BonbTa.OnekTpuyeckuii TOK B 3JIEKTPOJIUTAX.

Hemoncmpayuu:(c ucnonab3oBanueM odopynoBanus «Touka pocray)
1. Monenu aromoB. 2. ['anpBaHnYeckue 31MeMeHTHI. 3. DIeKTpodhopHOit
MamuHbl. 4. Oneitel BonbTa u 'anpBanu.
Jlabopamopnvie pabomui: 1. Co3naHue rallbBaHUYECKUX DJIEMEHTOB M3 MOJAPYYHBIX CPEICTB.
2.D5IeKTPUYECKUI TOK B )KHUJIKOCTAX CO3JaHUS «30J0TOr0 KIFOUHUKAY .
Xapakmepucmurxa OCHOBHBIX BUJOB JI€ATEIbHOCTH:
VrpaBnstoT  CBOeH  IMO3HABaTEIbHOM W y4eOHOW  JIEATENBHOCTBIO  ITOCPEJICTBOM
MIOCTAHOBKHUIIENICH, IUIAHUPOBAHUSA, KOHTPOJS, KOPPEKIMH CBOUX JEUCTBUH M OLICHKHU
YCIELHOCTH yCBOEHUs. CpaBHUBAIOT CIIOCO0 U Pe3yiIbTaT CBOUX AECUCTBUN ¢ 00pa3LOM - JINCTOM
conpoBokAeHUS.OOHAPYKUBAIOT ~ OTKJIOHEHHsS.  OOAYMBIBAIOT  NPUYMHBI  OTKJIOHEHHIA.
OcCy1IeCTBISIIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb.MIcIIoNb30BaHNe U3MEPUTENbHBIX NTpUOOpPOB. BrimonHeHue 1abopaTopHBIX U
MpaKkTUYECKUXpadoT. JIMarHoCTUKa W yCcTpaHEHHWE HEUCIPaBHOCTEH mpuOopoB. BricTpanBanue
TUII0TE3 HAOCHOBAHNU UMEIOIIMXCS AaHHBIX. KOHCTpyHpoBaHUE U MOAEIUPOBAHUE.
DJIeKTPOMarHUTHbIE SIBJICHUS.
MarautHoe  mone B BemiecTBe.  MarHuTHas ~— aHoMmanus.  MarHutHele — Oypwu.
Pa3HOBHIHOCTUAIEKTPOUZMEPUTENBHBIX TPUOOPOB. Pa3HOBUIHOCTH 3IEKTPOABUTATENEH.

Hemoncmpayuu(c wmcnoab3oBaHueM obopynoBanusi «Touka pocrar):1. HarmsimHocTh
MOBE/ICHU BEUIECTB B MArHUTHOM Tmtouie. 2. [Ipe3entanuu o

MarHuTHOM roJse 3emun u 0 MAarHUTHBIX OypsiX. 3. JleMoHcTpanus
Pa3HOBUAHOCTEUIIIEKTPOU3MEPUTEIBHBIX — MpuOopoB. 4. HarnsgHocTh  pa3HOBUIHOCTEH
ANIEKTPOJABUTATEIIEH.

Jlabopamopnwvie pabomei: 1. UccnenoBanue pa3iuyHbIX 3JEKTPOU3ZMEPUTENbHBIX TPUOOPOB.
Xapakmepucmuka OCHOBHbBIX 8UO008 0eAMENbHOCHIU:

VYropaBnsgioT  cBoeld  IMO3HAaBaTelNbHOW W y4yeOHOW  JeATENIbHOCTBIO  MOCPEACTBOM
IIOCTAaHOBKMILIETIEH, IUIAHUPOBAHUSA, KOHTPOJSA, KOPPEKIMH CBOUX JCHCTBUI U OLIEHKHU
yCIemHOCTH yecBoeHUs.CpaBHUBAIOT CIIOCO0 U Pe3yiIbTaT CBOUX JAEUCTBUN ¢ 00pa3LoM - JINCTOM
cornpoBokaeHUA.OOHapyKMBalOT ~ OTKJIOHEHUs.  OOQyMBIBaIOT  NPUYMHBI  OTKJIOHEHHIL.
OcCy1ecTBISIFOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb.

Onruyeckue siBJICHUS.

HcTouHUKH CcBeTa: TEIUIOBBIE, JIOMUHECLIEHTHBIE, MCKYCCTBEHHBIE. V3roTOBIEHHE KaMepbl -
00CKypa W HCCIIEeIOBaHHE W300paXKEHHUSI C MOMOIMIBI0 MOJEIH. MHOTOKpaTHOE H300pakeHue
IIpeIMETaB HECKOJIBKUX IUIOCKUX 3€pKajiaX. M3roTOBUTH NEPUCKOII U C €r0 MOMOIIBIO IPOBECTH

7



HaOmoeHus. I IpakTiueckoe WCMONb30BaHWE BOTHYTHIX 3€pKaj. 3pUTENbHBIE WIUTIO3UH,
MOPOXKAAEMBIE
npeaomieHueM cBera. Mupaxu. Pa3zButre BOJIOKOHHOM ONTUKU. MCIIOJIB30BaHUE 3aKOHOB CBETA
BTEXHUKE.

Hemoncmpayuu(c ncnosib3oBanueM ooopynoanusi «Touka pocray)
1. Paznuynble HICTOYHUKH cBeTa. 2. M300paxeHue npeaMera B HECKOJIbKUX
IUIOCKUX 3epKkanax. 3. M3o0pakeHre B BOTHYTHIX 3epkanax. 4. Mcmonb3oBaHMe BOJOKOHHOM
ONTHKU.S. YCTPOHCTBO (hOTOAIIAPATOB, KHHOIIPOSKTOPOB, KAJICHIOCKOTIOB.
Jlabopamopnvie pabomul: 1. VI3roToBIeHNE KaMephl - 00CKypa U UCCIEI0BAaHUE W300paKEeHUS
cioMouipto mozaenu. 2. IlpakThueckoe mnNpuMEHEHHE IUIOCKUX 3epkail. 3. IlpakTuueckoe
UCTIOJIb30BAaHUEBOTHYTHIX 3epKai. 4. M3roToBneHue mepuckomna M HAOIIOJCHHS C IOMOIIBIO
MOJEIIN.
Xapaxmepucmuka oCHO8HBIX 8U008 0esIMENbHOCTIU:
YopaBisioT  cBOEH  IMO3HABaTENIbHOM M y4eOHOM  JESITENhbHOCTBIO  MOCPEICTBOM
IIOCTAaHOBKHUIIEJICH, IUIAHUPOBAHUs, KOHTPOJSA, KOPPEKIMM CBOUX JEUCTBUM M  OLICHKHU
YCIEIIHOCTU ycBOeHUs.Bopiiensior u  (QopMynupyroT MO3HABaTENbHYIO Leib. BbIIensoT
KOJIMYECTBEHHBIE XapaKTEPUCTUKNOOBEKTOB, 3aJJaHHbIe cloBaMu. [[pMHMMalOT 03HABATEIbHYIO
LEJIb U COXPAHSIOT €€ IIPU BBINOJIHEHUU
yueOHbIX AeicTBuil. Oco3HAIOT CBOM JAeicTBUA. VIMEIOT HaBbIKM KOHCTPYKTUBHOI'O OOLIEHMS B
MaJbIXIpymnnax.
Yesi0oBeKk U npupoaa
ABTOMaTukKa B Hamedl xu3HW. [Ipumepbl HCNOIB30BaHMS ABTOMAaTUYECKUX YCTPOWCTB B
HayKe,Ha MPOU3BOJCTBE U B ObITy. CpezncTBa cBsizu. Panuo u TeneBujeHue. AbTepHATUBHbBIC
UCTOYHUKUAHEPTruH. Bunel snekTpoctanumii. Heo0X0MMoCTh 5KOHOMUU MPUPOTHBIX PECYpPCOB
MHCIIONIb30BaHMs], HOBBIX DJKOJIOTHYHBIX M Oe3omacHbIX TexHosoruil. Hayka m Oe3zomacHoCTh
JIIOZIEH.
Jemoncmpayuu: 1. poroMarepuansl U ClIalabl IO TEME.
Jlabopamopnwvie pabomei: 1.I3yueHnune NedCTBUI CPEACTB CBSI3U, PaHo U TEIECBUICHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMENbHOCTIU.
CamocrosiTensHO bopMynupyroT MIO3HABATEJIbHYIO 3a1auvy. YmMmeror (umu
Pa3BUBAIOT)CIIOCOOHOCTH € MOMOIIBIO BOITPOCOB JOOBIBATH HEIOCTAIONTYIO HH(DOPMAITHIO.



TemaTnuyeckoe MIIAHKPOBAHKE

Ne Tema ypoka Koauu | Ucnosib3oBanue
n/n €CTBO | 000pY/I0BaHUS EHTPa
4YacoB | eCTECTBEHHOHAYYHOM "
TEXHOJIOTHYECKOi
HanpasjenHocted  «Touka
pocTa»
1. Beenenue (14)
BBonnoe  3amdrue. Hemn  w3amaum | 1 KommnsrorepHoe o6opynoBanue
1 Kypca.TexHuka 0e30macHOCTH.
2. TenioBble siBjienus (12 u)
Pa3znoobpaszue TEIIOBBIX sBieHui. | 1 KommerotepHoe o6opynoBanue
2 TemnoBoe paciiupeHue Tel.
JIaboparopHast pabota 1 ObopynoBanue is
«I3MeHeHust UIMHBI Tela Ipu 1a00paTOPHBIX pabot u
3 HarpeBaHUU U OXJIAXKICHUN. YUEHUYECKUX OMBITOB
Tennonepenauya Habmonenue 1 Ob6opynoBanue TS
TEIIONPOBOIHOCTH BOJIBI U JIEMOHCTpAIIHA
4 BO3JIyXa.
JIaboparopHast pabota 1 ObopynoBanue JIs
«3mepenne yaenbHON 1a00paTOPHBIX pabot u
TETIOEMKOCTH Pa3IINIHBIX YUEHUYECKUX ONBITOB (Ha 0Oaze
5 BEILECTBY. KoMIUIeEKTOB st OI'D
[inaBienue u OTBEpACBAHUE. 1
JlaboparopHas padota «OTinBKa
6 napauHOBOTO COJIAATHKAY
JlaboparopHas padorta 1 ObopynoBanue s
«Habmronenue 3a riaBjIeHUEM 71a00paTOPHBIX pabort u
7 JIBAA» YU4EHUYECKUX OMBITOB
Pemenue onmumnuaaHbIx 3a1a4 1 O6opynoBanue ajst
8 Ha ypaBHEHUE TEIMJIOBOro OayiaHca JIEMOHCTpAIHi
Pemenue onmumnuaaHbx 3a1a4 1 O6opynoBanue ajst
9 Ha pacy€T TEIUIOBHIX MPOIIECCOB JIEMOHCTpAIHii
10 Jlaboparopus kpuctamaorpadum. 1
HcnapeHue u KoHIEHCAIHS. 1 O6opynoBanue st
11 JIEMOHCTPALINI
CoctaB aTmMocdepsl, 1 Ob6opynoBanue st
Ha0II0IcHUE TIepexoaa JIEMOHCTpAIIHit
HEHACBHIIIEHHBIX MTapOB B
12 HACBIIICHHBIC.
BnaxHocThb BO3/TyXa Ha pasHbIx | 1 O6opynoBanue st
13 KOHTHHEHTAX JIEMOHCTPAITHIA
3. DuekTpuyeckue sipjeHus (84)
Muxkpomup. Mogenu atoma, 1 ObopynoBanue TUTST
14 CyIIIECTBOBaBIIME 10 Hayana XIX JIEMOHCTpAIUH
Hcropust OTKpBITHS U AENCTBUS 1 KommprorepHoe o6opymnoBanme
15 | ranmpBaHMueckoro snemMeHTa
HcTopus co3nanus 31eKTpoPOpHOI 1
16 MaITHHBI
OmnbiTel BonbTra. Dnexkrpuyeckuii 1 KommerotepHoe o6opynoBanue
17

TOK B DJICKTPOJIMTAX.




Pemrenne onuMnuaaHeIX 3a4a4 Ha 1

O6opynoBanue st

18 3aKOHBI TIOCTOSITHHOTO TOKa JIEMOHCTpPAIIHA
Habumonenue 3aBucuMocTu 1 O6opynoBanue ISt
COIMPOTHUBIICHUS IPOBOJTHUKA OT JIEMOHCTpAIHi
19 TEeMIIEPATypBhI.
JlaGopaTopHas pabora 1 O6opynoBanue st
«OmnpeneneHne CTOMMOCTH 1a00paTOPHBIX pabor u
M3pacXOI0BAHHOM JIEKTPOIHEPTUU YU4EHUYECKUX ONBITOB (Ha 0aze
110 MOIITHOCTH MOTPEOUTENS U 110 KOMIUIEKTOB Ju1st OI'D
20 CUETUHKY»
Pemenue onumnuaaHbIx 3a1a4 1 ObopynoBanue JUTSt
21 Ha TEIJIOBOE JICHCTBHE TOKA JIEMOHCTpAIH
| 4. D1eKTPOMArHUTHBIE ABJIeHHA (349)
DNEeKTPOMarHUTHHIC SIBICHUS. 1 O6opynoBanue st
22 DNEKTPOU3MEPUTENBHBIE PUOOPBHI. JIEMOHCTpPALINI
MarauTtHasg aHoMaanusl. MarHuTHEIE 1 O6opynoBanue st
23 Oypu JIEMOHCTpALIUI
PaznoBugHoCTH 1
24 | spexTposBUraTEIIeil.
5. OnTuyeckue sipjeHus (74)
HcTounuku cBeTa: TEIIOBbIE, 1 Ob6opynoBanue TUISE
25 JIFOMUHECIICHTHBIC JIEMOHCTpAIIHA
DKCHEpUMEHT HAOJIOICHHE. 1
MHorokpatHoe n3zo0paxeHue
MpeaIMeTa B HECKOJIBKHX TUIOCKUX
26 3epKajiax.
N3roToBUTH NEPUCKOIL U CETO 1 O6opynoBanue st
27 TTOMOIIIBIO TPOBECTH HAOIIOICHUS JICMOHCTpPAIIHIA
[IpakTHueckoe UCIOIb30BaHUE 1 O6opynoBanue st
28 BOTHYTBIX 3€pKaJ JIEMOHCTPAITHIA
3puTenbHbIE WILTIO3UH, 1 Ob6opynoBanue TUTSE
MOPOXKIAEMBIE TTPETOMIICHUEM JIEMOHCTpAIIHA
29 ceera. Mupaxu.
30 Pa3BuTHE BOJTOKOHHOM ONTHKU 1
Hcnonk30BaHue 3aKOHOB CBETA B 1
31 | texnmke
\ 6. YeaoBek n npupoaa (34)
32 ABTOMAaTHKa B HAILIEH KU3HH . 1 KommnbrorepHoe o6opymnoBanue
33 Panuo u TeneBunenue 1
AJNbTepHATUBHBIE HCTOYHUKU 1
34 SHEpruu. Buasl 2eKTpoCcTaHINM
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