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HosicHuTeIBbHAA 321U CKA
[IpenmeTHBIit Kypc «3aHUMaTeNbHAs (PU3UKa» MpeIHA3HAYCH IS YUAIUXCS

CpeIHEeH IIKOIbI, KTO MPOSBUJ MOBBIIMICHHBI HWHTEpPEC K U3YYEHUIO (DU3UKU H
MaTeMaTUKU. JIaHHBI Kypc CBf3aH COJEp)KaTelIbHO C KypcaMu (QU3UKH U
MaTE€MaTUKH OCHOBHOM IIKOJIBI, T.€. COJAEPXKAHUE Kypca HOCUT UHTETPUPOBAHHBIN
xapaktep. HM3yueHue mnpeiaraeMoro MpeAMETHOIO Kypca HallpaBlI€HO Ha
yriayosneHue M 00001IeHHe 3HaHWM MIKOJBHUKOB O (PU3MYECKUX Ipoleccax U
YCTPOWCTBAX.

B xozme wW3ydeHHs [JAHHOM NpOrpaMMbl BHEYPOUHOU JI€ATEIBHOCTH
oOyJaromuecs: He TOJNbKO yIOBJIETBOPAT CBOM 00pa30BaTENIbHBIE TOTPEOHOCTH, HO
Y [IOJIy4aT HaBBIKHA HCCIIEOBATENBCKOMN AESITEIBHOCTH, TO3HAKOMSTCS C METOIAMHU
UCCIIEIOBaHMS B (PU3HUKE.

Eme onHO Ha3HaueHWE NAHHOW MPOrpamMMbl BHEYPOUHOW JEATEIBHOCTH —
OBJIaJICHUE YYalllUMUCS CIOocO0aMH M3MEpEeHUs (PU3MUECKUX BEJIUYMH U OLICHKHU

TOYHOCTHU H3M€p€HPII>i, 3HAaKOMCTBaA C MCTOI[OHOFHGﬁ 9KCIICPpUMCHTA.

Heab0 mporpamMmsbl 3aHSITHII BHEYPOUHOM JAESATENBHOCTH 1O (PU3UKe
«3aHuMaTenbHas GU3NKa», U yJaIUXCs [ KJIacCOB SBIISIOTCS:

*  pa3BUTHE y y4allMXCs MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHbIX
U TBOPYECKUX CIOCOOHOCTEH B TIPOIECCe PEIICHUS MPAKTHUYECKUX 3a1ad |
CaMOCTOSITEILHOTO MPUOOPETEHHSI HOBBIX 3HAHUH;

*  (dopMHUpOBaHUE U PA3BUTHE Y YUAIIUXCS KIIFOUEBbIX KOMIIETCHLUH

— y4eOHO — TIO3HaBaTENIbHBIX, HHPOPMAIIMOHHO-KOMMYHHUKATHUBHBIX,
COLIMATIBHBIX, U KaK CIICJCTBUE

- KOMIIETEHLMH THYHOCTHOT'O CAMOCOBEPUICHCTBOBAHNUS;

*  (QopmupoBaHHME TpPEAMETHBIX M  METANpeJAMETHBIX  PEe3yJIbTaToOB
o0Oy4eHus1, yHUBEPCATIbHBIX YUEOHBIX AEHCTBUM.

*  BOCHHUTaHHE TBOPYECKOH JTUYHOCTHU, CIOCOOHON K OCBOEGHUIO MEPETOBBIX
TeXHOJIOTUI OCOOEHHOCTHIO BHEYPOUHOMN NIEATENBHOCTU MO (pU3MKe sBISETCA TO,
YTO OHAa HaMpaBieHa Ha JOCTIKEHHE OOYydYalolUMHUCS B OOJbIICH CTENeHu

JJMYHOCTHBIX U MECTAIMIPCAMCTHLIX PC3YJIbTAaTOB.



ILnanupyemsie pe3yJbTaTbl OCBOCHHS IPOrpaMMbI BHEYPOYHOM
AeATeJILHOCTH «3aHUMAaTeJbHass (u3uka» (C HCHOJb30BAHMEM O000pPYI0OBAHUSA
«Touka pocra») B / Kj1acce

Peamu3zanuss ~ mporpammel CHOCOOCTBYET JOCTH>KCHHIO CJIEIYIOLINX
pE3YJIbTATOB:

JInyHOCTHBIE:

B cdepe TMYHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX AEUCTBUN yUaIIUXCS:

. y4eOHO-TIO3HABATEIbHBIM MHTEPEC K HOBOMY Y4YEOHOMY Marepualy Hu
crocobaMm pelieHus HOBOU 3aJauu;

. OpUMEHTalUMsd Ha TOHMMaHWE NPUYMH YyClleXa BO BHEYy4eOHOM
JeATEIbHOCTH, B TOM YHCJE Ha CaMOAHAJIM3 M CAaMOKOHTPOJb PE3yJibTaTa, Ha aHaJIHU3
COOTBETCTBUS PE3yJIbTaTOB TPEOOBAHUSAM KOHKPETHOM 3a/1auH;

. CHOCOOHOCTh K CAMOOLEHKE Ha OCHOBE KPUTEPHEB YCIEIIHOCTU
BHEYUEOHO! AESITEIbHOCTH;

Obyuarowuiicsi nOIY4Um 603MOACHOCIb OJis1 POPMUPOBAHUA:

. BHYTPEHHEl TO3WMLIMU IIKOJIbHUKA HAa YPOBHE IOJIOKHUTEIBHOIO
OTHOIICHUS K IIKOJE, TOHUMAHUS HEOOXOJUMOCTH YUYEHHUS, BBIPAXEHHOIO B
npeo0iaaHuy y4eOHO-TI03HABATEIbHBIX MOTUBOB;

. BBIPOKEHHON YCTOMYMBOM y4eOHO-TI03HABATEIbHOW MOTUBALIMK YUCHUS;

. YCTOMYMBOrO0 Y4eOHO-TIO3HABATENILHOTO HMHTEpeca K HOBBIM OOLIUM

croco6am perieHus 3a1ay.

MeranpeamerHsbie:

B chepe PperyJsaTUBHBIX YHUBEPCAIbHBIX YYEOHBIX JCHCTBUIA
YYaIINXCSA:

. IUIAHUPOBATh CBOM JIEMCTBUS B COOTBETCTBHUM C ITOCTABJIECHHOU

3aJ1a4yeil U YCIIOBUSIMH €€ pealln3alliy, B TOM YHCJIe BO BHYTPCHHEM ILTaHE;

. YUUTHIBaTh YCTAaHOBJICHHBIC NPaBWJIa B IUIAHUPOBAHUHM W KOHTPOJIE
crioco0a perieHus;

. OCYIIECTBIIATH UTOTOBBIH M TIOIIATOBBIN KOHTPOJIb IO PE3yJIbTATY;

® OIICHHUBATb IIPABHUJIBHOCTH  BBIIIOJIHCHUWA ,HGI;'ICTBHH Ha YPOBHC



aJICKBaTHOMN PETPOCIIEKTHUBHOM  OIEHKH COOTBETCTBHUSI  PE3yJIbTATOB
TpeOOBAHMIM TaHHOUW 3a/1a4¥ M 3aa9HON 00JIacTH;

. aJIcKBaTHO BOCIPUHUMATH TMPEAJIOKEHUSI M OLEHKY Y4HTeJeH,
TOBapULIEH, POAUTEIIEH U IPYTUX JIFOJEH;

. pasnuyaTh crnocod U pe3ysbTar AeHCTBUS.

Oobyuarowuiics nowLyyum 803MONCHOCHL HAYYUNCSL:

M B COTPYAHHUYCCTBC C YHUTCIICM CTABUTH HOBBIC y‘—IC6HBIe 3aJa4du,
° IMPOABJIATH IIO3HABATCIIbBHYIO HHUIINATHUBY B yqe6HOM COTPYAHHUYCCTBC,
M CaMOCTOATCIIBHO aACKBATHO OLCHUBATHL IIPABHUJIIBHOCTH BBIITOJHCHUSA

JNCHCTBUSL M BHOCUTh HEOOXOJUMBIE KOPPEKTUBHI B HCIIOJIHEHHWE KaK IO XOAy €ro
peanu3anny, Tak U B KOHLE ACHCTBUS.

B cdepe nozHaBaTebHBIX YHUBEPCATBHBIX YUEOHBIX IEUCTBUM yUaIlIMXCA:

OCYIIECTBIISATh MOUCK HEOOXOAMMOM MH(GOpPMalUU AJisl BBIIOJHEHUS BHEY4YEOHBIX
3aJlaHUi C UCIOJIb30BAaHUEM YYEOHOW JIMTEpaTypbl U B OTKPBHITOM HH(DOPMALMOHHOM
IPOCTPAHCTBE, SHLMKIONEIUN, CIPABOYHUKOB (BKJIIOYAs 3JIEKTPOHHbBIEC, LHU(PPOBHIE),
KOHTPOJIMPYEMOM ITPOCTPAHCTBE

WNHurepHera;

. OCYIIECTBJIATh 3anmuch ((ukcanuio) BbIOOpOUHON uHPOpMaUKU 00

OKpY’KarolleM MUpPE B 0 cebe camMmoM, B TOM YHCIIE€ ¢ ToMoIbio nHCTpyMeHToB VKT

. CTPOUTH COOOIICHHS, TPOCKTHI B YCTHOW M TUCHMEHHOM opMe;

. MPOBOJIUTH CPABHEHUE U KIACCU(UKAITUIO TIO 3a/IaHHBIM KPUTEPUSIM;

. yCTaHABJIMBATh IPUYUHHO-CJICICTBCHHBIC CBS3M B H3y4acMOM KpyTe
SIBIICHUI;

. CTPOUTH pacCykaeHuss B (opmMe CBsI3M TMPOCTHIX CYXKACHHH 00

00BeKTe, €T0 CTPOCHUH, CBOWCTBAX M CBA3AX;

Obyuarowuiics noayuum 803MOHCHOCMb HAYYUMbCAL:

. OCYUIECTBJISTh PACIIMPEHHBIA MOUCK HH(OpPMAIMU C HCIOJIb30BAHUEM
pecypcoB 6ubmoTek u cetu uTepHer;

. 3aluchiBaTh, (PUKCHPOBATh MH(OpPMAIMIO 00 OKPYXKAIOUIUX SIBICHUSIX C
nomMolibo UHCTpymeHToB UKT;

. OCO3HAaHHO U MPOU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM M MUCHMEHHOU

dopme;



. OCYILIECTBIATH BBIOOP Hanbomnee 3(h(PEeKTUBHBIX CIIOCOOOB pelIeHus 3a1a4
B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUIA;

. CTPOUTH JIOTMYECKOE paACCyXKJIEHHE, BKIIIOYAIOIIEE YCTAaHOBJICHHE
NPUYUHHO- CJIEJICTBEHHBIX CBSI3EH;

. MOTYT BBIMTH Ha TEOPETUUYECKUU YpPOBEHb DPEIICHHUS 3a/lay: PElICHUE IO
ONpeACNIEHHOMY IUIaHy, BJaJ€HUE OCHOBHBIMH MpPHEMAaMH pEIICHUS, OCO3HaHUs
JIESITEIbHOCTH TI0 PEIICHUIO 3a/1a4H.

B chepe koMMyHHUKATHBHBIX YHUBEPCAJIBHBIX YUEOHBIX JEHCTBUM ydaluxcsi:

. aJIeKBaTHO MCIOJb30BaTh KOMMYHUKATHUBHBIC, MPEX]IE BCETO - PEUEBBIC,
CPEICTBa JUISl PEIICHUsI Pa3IMYHbIX KOMMYHUKATHBHBIX 3a]lad, CTPOUTh MOHOJIOTUYECKOE
cooO0IlIeHue, BIAJETh AUATOTHYECKOW (POpMON KOMMYHHUKAIMH, UCIOJIb3YS, B TOM YHUCIE
cpeactBa u uHCTpyMeHThl UKT uauctaHiimoHHOTO 00IICHUS;

. JIOTIyCKaTh BO3MOYKHOCTb CYIIECTBOBAaHUS Yy JIIOJIEH Pa3IMYHBIX TOYEK
3peHHus, B TOM YHCJIE€ HE COBMAJAIONIMX C €r0 COOCTBEHHOH, W OPHEHTHUPOBATHCA HA
MO3UIIUIO MTApTHEPa B OOIIEHUH U B3aUMO/ICHICTBUN;

. YUUTHIBATh Pa3HbIe MHEHUSI U CTPEMHTHCS K KOOPJAMHAIMH Pa3TUYHBIX
MO3UIINI B COTPYAHUYECTBE;

. dbopmyIpoBaTh COOCTBEHHOE MHEHUE U TIO3UIIHIO;

. JIOTOBapUBaTbCI U MPUXOAUTH K OOILIEMYy pEIIeHHI0 B COBMECTHOMU
JESITEIbHOCTH, B TOM YHCIIE B CUTYaIlld CTOJIKHOBEHUSI HHTEPECOB;

Obyuarowuiics noayuum 803MONCHOCMb HAYYUMbCA:

. YUUTHIBATh U KOOPAMHHUPOBATH B COTPYJHHUYECTBE OTJIMYHBIE OT

COOCTBEHHOM MO3UITUH JIPYTUX JFOJICH;

. YYUTHIBATh Pa3HbIE MHEHHUS M WHTEPEChI U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIIHUIO;

. MOHUMATh OTHOCUTEIFHOCTh MHEHUH U TIOJIXOIOB K PEIICHUIO TPOOJIEMBI;

. apryMEHTUPOBATh CBOK IO3ULMIO U KOOPAUHUPOBATH €€ C MO3ULIUAMHU

NapTHEPOB B COTPYJHUYECTBE TMpU BBIPAOOTKE OOIIEro peuieHuss B COBMECTHOU
NEeATENbHOCTH;

. 3a/laBaThb BOMNPOCHI, HEOOXOAMMBIC [IJIi OpraHu3aluu COOCTBEHHOU
NEATEIbHOCTH U COTPYAHUYECTBA C MAPTHEPOM;

® OCYHICCTBJIIATH B3aUMHBIN KOHTPOJIb " OKa3bIBATb B



COTPYAHUYECTBE HEOOXOAUMYIO B3aMOIIOMOIILb.

IIpeamerHble:

- OPUEHTHPOBATHCSI B SIBICHUSIX M OOBEKTaX OKPYXAlOUIEro MHpa, 3HATh
TPaHUIBl UX IPUMEHUMOCTH;

- NOHMMATh  ONpeleNeHus (U3MUECKUX BEIMYMH U IIOMHUTH
omnpeaenstonue GopMyIbl;

- MOHMMATh KakuM (PU3MYECKHM MPUHIUIAM U 3aKOHAM TOAYMHSIOTCS T€
WIN UHBbIE OOBEKTHI U SIBJICHUS PUPOIBL;

- 3HaHWE MOJIEJNIM MIOMCKa PEIICHUH A1 3a7a4 Mo PU3UKE;

- 3HATh TEOPETUUYECKNE OCHOBBI MATEMATUKH.

- IpUMeYaTh MOJIEIH SBJICHUI U 00BEKTOB OKPY’KAIOIIET0 MUPAa;

- aHAJIM3UPOBATh YCIOBHUE 3a1a4H;

- nepeopMyIHpoOBaTh U MOJACIUPOBATh, 3aMEHATh HCXOJHYIO 3a/lauy

- COCTAaBJISITH IIJIAaH PEIICHUS;

- BBIJIBUTATh U TIPOBEPSATH NPEiaraeMbie JJis PEIICHUS TUIOTE3bI;

- BIIAJICTh OCHOBHBIMH  YMCTBECHHBIMHU OTIepallASIMH,
COCTABJISIONUMHUIIOUCK PEIICHUS 3aJa4H.

Conep:kanue mnporpaMMbl BHEYPOYHOU JesiTeJbHOCTH [/ KJacce TemioBbie
SIBJICHUA.

TeroBoe pacmmpenue Ten. [Ipoiecchl TUTaBIeHUS W OTBEPACBAHUS, UCIIAPEHUS U
KoHJIeHcaruu. Termonepeaada. BiaxkHOCTh BO3yxa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habmronenue tasHus napaa B Boje. 2. CKOPOCTH HUCHApEHUS
pasTUYHBIX KUAKOCTeH. 3. TernmoBsie ABUTATENN OYAYIIETO.

Jlabopamophvie pabomsr (¢ HCHOJb30BAHUEM O000PYIOBAHUSA

«Touka pocra»): 1. M3MeHeHUs JUIMHBI Tella TIPH HATPEBAHHH W OXJIAKICHHUH. 2.
OtnuBka napaduHoBoro cojgartuka. 3. HaGmoaenuwe 3a maBnenuem npaa 4. OT yero
3aBUCUT CKOPOCTh HWCIapeHus *)uakocTu? 5. HaOmiomeHue TEmionmpoBOIHOCTH BOABI U
BO3/lyXa.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMeNbHOCHIU:

CaMocTOATENbHO (POPMYIHPYIOT MO3HABATENBHYIO 3a/Jayy. YMEIOT C IMOMOUIBIO



BOMNPOCOB J00BIBaTh HEAOCTAIONIyl0 HHpopManuio. Vcrnonabp3oBaHue HU3MEPUTEIbHBIX
npuOopoB. BrinonHenue nabopaTOpHBIX U MPAKTUIECKUX PabOT.

Jlnarnoctuka U ycTpaHEeHUE HeHucnpaBHOCTEN NpubOopoB. BeicTpanBaHue runore3 Ha
OCHOBAaHHMH MMEIOIMXCs TaHHBIX. KOHCTpynpoBaHKe U MOJEINPOBAHHUE.

BoinonHenue 3agaHuil MO0 yCOBEpUICHCTBOBaHMIO MNpuOOpoB. Pa3zpaboTka HOBBIX
BapHAaHTOB OMNBITOB. Pa3paboTka W mpoBepKa METOIUKHU SKCIIEPUMEHTAIBHOW pabOTHI.
PaGota B manbix rpynnax. AHaIU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIICHHE,
nevicteus. llpencrasineHne pe3yiabTaToOB IMAPHOM, TPYIIIOBOM ACATEIBHOCTU. YUYacTHE B
JIAAJIOTE€ B COOTBETCTBHM C IPABUJIAMHU PEUYEBOTO

IIOBEJICHHUS.

JJIeKTpU4ecKHe ABJICHHS.

Muxkpomup. Mopgenu artoma, cymiecTBoBaBmme A0 Hadana XIX.

Hctopus OTKpBITHS W JIEUCTBUS TaIbBAHUYECKOrO 3JeMeHTa. Mcropus co3zmanus

anekTpodopHoit MamuHbl. OnbIT BoibTa. DIEKTPUYECKUNA TOK BIJIECKTPOIUTAX.

Llemoncmpayuu: (c ucnmoab3oBanueM oOopyaoBaHusi «Touka
pocTa)
1. Mogenu atomoB. 2. ['ambBaHWYECKHE 3JIEMEHTHI. 3. DieKkTpodopHOi

MamuHbl. 4. OneiTel Bonbra u "'ansBanm.

Jlabopamopnvie pabomwi: 1. Coznanue raJibBaHUUYECKUX AJIEMEHTOB W3 MOJPYYHBIX
CpencTB. 2. DICKTPUUECCKUN TOK B KHIKOCTSIX CO3JaHUS

«30JI0TOTO KITFOUUKA .

Xapaxmepucmuka OCHOBHBIX BUJIOB JICSITETLHOCTH:

VYopaBnsioT CcBOel MO3HABAaTENbHOM M y4eOHOW JAESITENbHOCTBIO MMOCPEICTBOM
IIOCTAHOBKM LIE€JIEH, IUIAHUPOBAHUS, KOHTPOJISA, KOPPEKUMU CBOUX JEUCTBUM U OLECHKH
yCHENTHOCTH ycBoeHUsl. CpaBHUBAIOT CMOCO0 M pe3yJbTaT CBOUX JCHCTBUM ¢ 0Opasiom -
JUCTOM  compoBoXkiaeHus. OOHapyXuBaOT OTKIOHEHUA. OOJAyMBIBAIOT  MPUYUHBI
OTKJIOHCHUU.

OcCymeCTBIISIIOT CAMOKOHTPOJIb U

B3aMMOKOHTpPOJb. VIcmonb30BaHWe W3MEPUTENBHBIX MPUOOpPOB. BrImonHeHNE
7a00paTOpPHBIX U MpaKkTUYeCKUX padoT. J(MarHocTMKa W yCTpaHEHHE HEHUCIPABHOCTEH
npubopoB. BeicTpanBaHue TUIIOTE3 HA OCHOBAHWY UMEIOIINXCS TaHHbIX. KOHCTpynpoBaHue

U MOJCJIMPOBAHUC.



DJIEKTPOMATHUTHBIE SIBJICHUS.

MarnutHoe moJe B BellecTBe. MarHutHasg aHoManusa. MarHuTHele OypH.
Pa3HOBHUIHOCTH 3JIEKTPOU3MEPUTEIBHBIX MPUOOPOB. Pa3HOBUIHOCTH 3IIEKTPOIBUTATENEH.

Hemoncmpayuu (¢ ucmnojib3oBanueM oGopynoBanusi «Touka pocrar): 1.
HarnsigHocTe moBefeHWs  BemIeCTB B MarHuTHoM  mnone. 2. IlpeseHtauuu o
MarHUTHOM Tiojie 3eMJId U O MarHUTHbIX Oypsix. 3. JleMoHcTpauus pa3HOBHIHOCTEH
ANEKTPOUZMEPUTENBHBIX MPUOOPOB. 4. HarnsiiHOCTh pa3HOBUAHOCTEN AJIEKTPOABUTATENCH.

Jlabopamopnvie pabomwi: 1. ViccnenoBaHue pa3iuyHBIX AJIEKTPOU3MEPUTEIBHBIX
npruOOpOoB.

Xapaxmepucmuka 0CHOBHBIX 8U008 OeAMeNbHOCU.:

VYopaBisoT CcBOEHl MMO3HABAaTENbHOM M y4yeOHOW JAESITEIBbHOCTBIO IMOCPEICTBOM
ITIOCTAHOBKH LIEJIEW, IUIAHUPOBAHUSA, KOHTPOJISI, KOPPEKIMH CBOUX JEHCTBUM MU OLICHKH
yCIemHOCTH ycBOeHUs. CpaBHUBAIOT CIIOCOO U pPe3yJbTaT CBOMX JAEHUCTBUN ¢ 0Opas3loM -
JUCTOM  compoBOXJeHUs. OOHapyXHBalOT OTKJIOHEHUs. OOayMbIBalOT MPUYUHBI
OTKJIOHEHUH. OCYIIECTBIISIIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnrTnyeckue siBJICHHA.

HcTtouHnkm cBeTa: TEMJIOBBIE, JIFOMUHECIIEHTHBIE, MCKYCCTBEHHBIC.

N3rorosiieHue kamMmepbl - oOckypa 51 UCCIIEJOBAHUE
U300pakeHHs ¢ MOMOILBI0 MoJenu. MHOrokpaTHoe

M300pakeHHe  mpeaMera B HECKOJIBKMX TUIOCKHUX

3epkanax. M3roToBUTh MEPUCKON M C €ro MOMOIIBIO MPOBECTH HAOIIOICHHUS.
[IpakTH4YeCKOE HMCIOJIB30BAHUE BOTHYTBIX 3€PKANL. 3PUTEIbHBIE WILTIO3UH, MOPOKIAEMBIE
npejnoMmiIeHueM cBeta. Mupaxu. Pa3sButre BOJIOKOHHOM ONTUKU. MCnoyb30BaHKME 3aKOHOB
CBETA B TEXHUKE.

Hemoncmpayuu(c ucrosb3oBanueM ooopynoBanusi «Touka pocray)

1. Paznuunble CTOUHUKH cBeTa. 2. M300paxeHue npeaMeTa B HECKOIbKUX

IUIOCKUX 3epkanax. 3. M3o0paxeHue B BOTHyThIX 3epkanax. 4. Mcnosb3oBaHue
BOJIOKOHHOM ONTHUKH. 5. YCTpOoHCTBO oTOANNApaTOB, KNHOIPOEKTOPOB, KAJIEHI0CKOIOB.

Jlabopamopnvie pabomul: 1. V3roToBieHne kKamepbl - OOCKypa U HCCIEIOBaHHUE
M300paXKeHMsI ¢ MOMOLIbI0 Mosienu. 2. [IpakTnyeckoe NpUMEHEHHE MIIIOCKUX 3€pKal.

3. [IpakTryeckoe HCMONb30BAaHUE BOTHYTHIX 3epkai. 4. M3roToBieHUE MepUCKomna u

HAOJIIOJIEHUS C TIOMOIIIBIO MOIEIIH.



Xapaxmepucmuxa oCHOBHbIX 8UO08 OeAMENbHOCIL:

VYrpaBisitoT CBO€ MMO3HABATEIBHOM M Y4EOHOH JAESTEIbHOCTHIO TOCPEICTBOM
IIOCTAHOBKM LIE€JIEH, TJIAHUPOBAHUS, KOHTPOJIS,, KOPPEKIMU CBOUX JEHUCTBUH M OLEHKHU
YCHENIHOCTH YCBOCHUS. BrImemsitoT u (popMyIupyroT MO3HABATEIbHYIO 11€7b. BBIAEISIOT
KOJIMYECTBEHHBIE XapaKTEPUCTUKN 0OBbEKTOB, 3a/IaHHBIE CIIOBAMH.

[IpyHUMAIOT MMO3HABATENBHYIO IEJIb U COXPAHSIOT €€ TPHU BBITOJTHCHUH YICOHBIX
nerictBuil. OCO3HAIOT CBOU JeUCTBUA. VIMEIOT HaBBIKK

KOHCTPYKTHUBHOTO OOIIEHUS B MaJIBIX TPYIITIaX.

Yesi0Bek U mpupoaa

ABTOomMaTMKa B Hamed xu3HU. [Ipumepbl MCNONB30BAHUS ABTOMATHYECKUX
YCTPOMCTB B HayKe, Ha MPOU3BOACTBE U B ObITy. CpenctBa cBs3U. Pajgno u TeneBuieHUE.
AJNbTEpHATUBHbIE UCTOYHUKM SHEpruu. Buasl snexkrpoctanuuil. HeobxoaumocTs
HYKOHOMHUH TPUPOJHBIX PECYPCOB U HCIIOIH30BAHUS, HOBBIX IKOJIOTMYHBIX M OE30MacHBIX
TexHoJioruid. Hayka u 6e30nacHoCTb J0IeH.

Jlemoncmpayuu: 1. poroMatepuansl U caaibl o TEME.

Jlabopamopmnvie pabomwr: 1.M3ydueHue HAEUCTBUN CPEACTB CBSA3U, pPaaAuo0 U
TeJIeBUICHUS.

Xapaxmepucmuka 0CHOBHbIX 8U008 OeAMENbHOCIU.:

CamocrosTenbHO (HOPMYTUPYIOT TTO3HABATENBHYIO 3a/a4y. YMEIOT (MM pa3BUBAIOT)

CIOCOOHOCTH C MOMOUIBIO BOIIPOCOB JI00OBIBATH HETOCTAIOLLYIO HH(OPMAIIHIO.



TemaTu4eckoe NJIAHUPOBAHUE

Ne Tema ypoka Kommu | Ucnosab3oBanue
n/n ecTBO | odopynoBanus HeHTpa
YyacoB | ecTeCTBEHHOHAY4HOIl
U TEXHOJIOTUYECKOH
HanpaBjeHHocTed  «Touka
pocTa
1. Beegenue (14)
BBoanoe 3anstue. llenu u 3amaum kxypcal 1 KommsrorepHoe o6opynoBanue
1 TexHuka 6€3011aCHOCTH.
2. TensioBbie siBjienus (12 1)
Paznoo0Opaszue sBiaeHui. | 1 Kommerorepaoe obopynoBanue
2 TEIUJIOBBIX TennoBoe
paciivpeHue Te.
JlabGopaTopHas pabota 1 ObopynoBanue TUTS
«VI3MeHeHMSI JUTHHBI Tea IPH 1a00paTOPHBIX u
3 HarpeBaHuU U OXJIAXKICHUN. paboT
YUEHUYICCKUX OIBITOB
Temnonepenaua Habmronenne 1 O6opynoBaHue IUIA
TEIIONPOBOIHOCTH BOJIBI U JIEMOHCTpAIIHA
4 BO3JIyXa.
JlabopaTtopHas pabota 1 O6opynoBanue TUIS
«3mepenne  yaenbHOM 71a00paTOPHBIX paboT U
TEIUIOEMKOCTH PA3TUIHBIX YYEHHUECKUX OMBITOB (Ha 0aze
5 BEILIECTBY. KOMIUIEKTOB st OI'D
[lnaBnenne W  OTBEplECBaHUE. 1
Jlaboparopnas padota «OTIrBKa
6 napaHOBOTO CONAATHUKAY
JIaGoparopHas pabota 1 Ob6opynoBanue TUISL
«Habnroenue 3a miaBieHueM 1a00paTOPHBIX u
7 TBIA» pabot
YUEHUYIECKUX OIBITOB
Pemenue onuMnuaaHbIx 3a1a4 1 Ob6opynoBanue st
8 Ha ypaBHEHHE TEIJIOBOTro OasiaHca JIEMOHCTpAIHA
Pemenne onuMnuaaHbIx 3a1a4 1 O6opynoBanue st
9 Ha pacy€T TEIUIOBHIX MPOIIECCOB JIEMOHCTpAIMI
10 Jlaboparopus KpucTayiorpaduy. 1
Hcnapenue u KoHAEHCAIHS. 1 O6opynoBanue s
11 JIEMOHCTpAIMI
Cocras aTMocdepsl, 1 OO6opynoBanue At
HaOIoIeHue Tepexoa JIEMOHCTpPAITHHA
HEHACBIIIICHHBIX ITAPOB B
12 HACBIIIICHHBIE.
Bnaxuocts BO3JIyXa Pa3HBIX 1 O6GopynoBanue s
13 Ha KOHTUHEHTaX JEMOHCTPALMI
3. DaekTpuyeckue siBjaenus (84)
Mukpomup. Mogenu  aroma, 1 ObopynoBanue JUISL
14 | cymecrBoBapmme 10 Havama XIX JIeMOHCTpAIHit
Hcropust OTKpBITUS U AEUCTBUSA 1 Kommnbroteproe 060pynoBanue
15 | ranpBannueckoro snemenTa




HcTopus coznanust 31eKTpodopHOn 1

16 MaIluHbI
OnbiTel BosibTa. DneKTpuuecKuii 1 KommproTepHoe o6opynoBanue
17 TOK B DJIEKTPOJIUTAX.
Pemenue onumnuaaHbix 3a1a4 Ha 1 O6opynoBanue ass
18 3aKOHBI [IOCTOSIHHOI'O TOKa JIEMOHCTpPAIHA
Habmronenune 3aBUCUMOCTH 1 Ob6opynoBanue st
COIPOTHBIICHUS ITPOBOTHIKA OT JIEMOHCTpAIui
19 TEMIIepaTypHhI.
JlabopaTopHas paboTa 1 O6opynoBanue TUIS
«OmnpeneneHue CTOUMOCTH 1a00paTOPHBIX pabot U
M3pacX0I0BaHHOM AIIEKTPOIHEPTUU YYCHHUYECKUX ONBITOB (Ha 0aze
110 MOITHOCTH MOTPEOUTEIIS U 110 KoMILIeKTOB Jy1st OI'D
20 CYCTYUKY)
Pemenue onumnuaaHbIx 3a1a4 1 Ob6opynoBanue TUTSt
21 | Ha TemnoBOE NeicTBUE TOKA J€MOHCTpALHi
| 4. DnexTpomarnuTHbie siBienusi (34)
DNEeKTPOMarHUTHBIC SIBIICHUS. 1 O6opynoBanue st
22 | DieKTpou3MepHUTEIbLHBIE IPHOOPEL. J€MOHCTPALMi
MaruutHas aHoMmanusi. MarHuTHbIE 1 O6opynoBanue ais
23 Oypu JIEMOHCTpAIUi
PaznoBugHoCTH 1
24 3IIEKTPOBUTATENEH.
5. Onrtuyeckue siBjeHus (74
HcTounuku cBeTa: TEIUIOBBIE, 1 ObopynoBanue TUTST
25 JIIOMUHECIICHTHBIC JIEMOHCTpAIIHHA
DKCHEPUMEHT HaOIoIeHE. 1
MHorokpatHoe n3o0paxxeHue
MpeMeTa B HECKOIbKUX MIOCKUX
26 3epKaJax.
N3roToBUTH MEPUCKOM U C €r0 1 O6opynoBanue ass
27 HOMOIIBIO IPOBECTH HAOIIIOIECHUS JEMOHCTPALMI
[IpakTHdeckoe UCIoIb30BaHNE 1 O6opynoBanue Ais
28 BOTHYTBIX 3€pKaJ JICMOHCTPAIIHIA
3puTenbHbIE WJUTIO3HH, 1 OO0opynoBaHue TUISt
MTOPO’KIAEMBIC TIPEITOMIICHUEM JIEMOHCTpAIIHHA
29 cBera. Mupaxu.
30 Pa3BuTHE BOJIOKOHHOM ONTHKH 1
Hcnonp30BaHne 3aKOHOB CBETA B 1
31 TEXHHUKE
| 6. Yenosex n npupona (34)
32 ABTOMAaTHKa B HAIIICH KU3HH . KommerorepHoe o6opynoBanue
33 Panuo u TeneBuaenune
ANbTepHATUBHBIC UCTOYHUKA
34 sHepruu. Busl asekTpocTaHnii




KanennapHo-temaTnyeckoe IuiaHupoBaHue / KJjace

No JHara Tema ypoka HUcnonb3oBanue IpuUMe
n/m | mpoBeAeHus 000py10BaHMS LIEHTPA | YaHHE
Ilnan | ®akr €CTeCTBEHHOHAYYHOM
U TEeXHOJOrH4ecKoi
HaTNpaBJIEHHOCTeH
«Touka pocray»
1. Beegenue (14)
BBognoe 3anstue. Llenmu u 3amaun | KommnerotepHoe
1 Kypca. TexHuka 6€301macHOCTH. 00opyoBaHue
2. TensoBbie siBjenus (12 )
PaznoobOpasue temnoBbix sBineHuit| KommerorepHoe
2 TemoBoe pacmupeHue Ted. 000pyI0BaHue
JlaboparopHas pabota Ob6opynoBanue amus
«VI3MeHeHMsI JUTHHEI TeJa IPH n1abopaTopHBIX paboT u
3 HarpeBaHuU U OXJIAXKJICHUN. YUEHUYECKUX OMBITOB
Tennonepenaua Habmronenue Ob6opynoBanue
TEIUIONPOBOAHOCTH BOJIBI U JUTSL IEMOHCTpPAIIHiA
4 BO3/yXa.
JlaboparopHas pabota Ob6opynoBanue s
«3mMepenue  yaenbHOU 1abopaTOPHBIX PadboT U
TEIIOEMKOCTH Pa3TUYHBIX YUEHUYECKUX  OMBITOB
5 BEIIECTBY. (Ha 0a3ze KOMIUIEKTOB
[lnaBneHne ¥  OTBEpIECBAHUE. s OI'D
JlaGoparopHas pabota «OTiIMBKa
6 napaHOBOTO COJJIATUKA»
JlabopaTopHas pabota O6opynoBanue A
«Habnroienne 3a rmiaBieHuEM mabopaTOPHBIX padboT U
7 JBJA» YUEHUYECKUX OMBITOB
Pemenne onuMnuaaHbIx 3a1a4 ObopynoBanue s
8 Ha ypaBHEHHE TEIJIOBOTO OajiaHca JIEMOHCTpAIIHA
Pemenne onuMmuamHbIx 3ama4 ObopynoBanue s
9 Ha pacuér TEIUIOBBIX JIEMOHCTpALUI
ITPOLIECCOB
10 Jlaboparopus KpucTayuiorpaduy.
Hcnapenue u koHIeHCAIHS. OobopynoBaHue IS
11 JIEMOHCTpAIHii
CocraB aTMocdepsl, ObopynoBanue s
HaONltoJIeHne Tepexoaa JIEMOHCTpAIIHiA
HEHACBIIICHHBIX ~ 1apOB
12
B
HACBIIICHHBIE.
Brnaxnocts BO3myxa Ha O6opynoBanwue st
13 pa3HbIX KOHTUHEHTAX JIEMOHCTpaLMH
3. DaekTpuyeckue siBjaenus (84)
Muxkpomup. Moaenn  atoma, Ob6opynoBanue
14 cymiectBoBasmme 10 Havana XI1X JUISL IEMOHCTpalui
Hcropust OTKPBITUS U JEHCTBUS KomnsrotepHoe
15 raJIbBAHUYECKOTO 3JIEMEHTA o0opynoBaHue




Hcropus cozmanus anexkTpodopHoit

16 MaIIHHbI
OnbiThl BonbTa. DnekTpudeckuil KomneroTrepnoe

17 TOK B 3JIEKTPOJIHUTAX. o0opynoBanue
Pemenue onuMnua HbIX 33124 HA Oo6opynoBanue aJist

18 3aKOHBI IOCTOSIHHOT'O TOKa JIEMOHCTpAIH
Habmonenue 3aBUCHUMOCTHU ObopynoBanue s
COIPOTHUBIICHUS POBOTHUKA OT JIEMOHCTpAIIHA

19 TEMIIEPATYPHI.
JlabopaTopHas pabota O6opynoBanue  aJst
«Onpenenenue cTouMocTH | 1a00paTOpHBIX PaboT U
M3pAcXO/I0BaHHON AJIEKTPOIHEPTUU | YUEHHYECKUX  OILITOB
[0 MOIIHOCTH MOTpeduTens u mo | (Ha 0a3e KOMILUIEKTOB

20 CUETUHKY» st OI'D
Pemenne onumnuaaHbIx 3aa4 Ob6opynoBanue

21 Ha TeIJIOBOE JCHCTBHE TOKA JUTSL IEMOHCTPAIIHiA

4. JjaekTpoMarHuTHbIe siBjaeHus (34)

DNeKTPOMarHUTHHIE spienus. | OOGopynoBaHue amus
22 DNEKTPOU3MEpHUTENIbHBIE MPUOOPBL. | memoHcTpanwmii
MarnutHas anomanusi. Marautasle | OOopynoBanue st
23 Oypu JIeMOHCTpALHi
PaznoBugHOCTH
24 SIIEKTPOIBHUTATEINE.
5. OnTuveckue siBjaeHust (74)
Hcrounuku cBeTa: TEIIIOBEIE, Ob6opynoBanue
25 JIOMUHECIICHTHBIE JUTSL AEMOHCTpalui
OKCTepUMEHT HaOJI0IeHE.
MHuorokpatrHoe nu300pakeHue
26 MpeIMeTa B HECKOJIBKUX TUIOCKHAX
3epKajax.
M3roroBuTh MEpPUCKON U C €rO O6opynoBanue st
27 TTOMOIIIBIO MPOBECTH HAOIIOICHUS JIEMOHCTpAIIHA
[IpakTHueckoe uCnoib30BaHNE O6opynoBanue st
28 BOTHYTBIX 3€pKal JIEMOHCTpAIHHA
3pUTENbHbIE WIUTIO3UH, O6opynoBanue
MOPO’KIaeMBbI€ TTPETOMIICHUEM JUTS IGMOHCTpAaIAi
29 ceera. Mupaxu.
30 Pa3BuTHE BOJTOKOHHOW ONTHKHU
Hcnonb30BaHre 3aKOHOB CBETA B
31 TEXHHUKE
6. YesioBek u mpupoaa (44)

32

ABTOMAaTHKA B HaIlICH KU3HH .

33 Panuo u reneBunenue
AJIbTepHAaTUBHbBIC HCTOYHUKH
34 SHEpruu. Bubl aeKTpoCTaHIMI

KomnerotepHoe
obopynoBaHue
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