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HHOACHUTEJIBHAA 3AIIUCKA

Peanmauml IporpamMmabl obOecrieunBaeTCs HOPMAaTUBHBIMU JOKYMCHTAMMU:

1. OenepanbHblii 3akoH 0T 29.12.2012 Ne 273-®@3 (pen. ot 31.07.2020) «O6
obpasoBanuu B Poccuiickoit @enepannny (¢ u3M. u Aoil., Beryn. B cuity ¢ 01.09.2020).

2. [TacnopT HaumoHanbHOTO NpoekTa «O0pazoBanue» (yTB. mpesuauymom CoBera mpu

IIpesunenre P® 1mo crpareru4eckoMy pa3BUTHI0 M HALMOHAIBHBIM IIPOEKTaM, IIPOTOKOJI OT
24.12.2018 Ne 16)

3. ['ocynapcrBennas nporpamma Poccuiickoit @enepanuu «Pa3Butue oOpa3oBaHUs»
(yrB. IlocranoBnenuem IIpaButenbctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKJICHUH TOCYIapCTBEHHOM nporpammbl Poccuiickoit @enepanun «Pa3sutre 00pa3oBaHus».

4, [Tpodeccuonanevubiii  cranmapt «llemaror (memarorudeckas JesTCIBHOCTh B
JOITKOIBPHOM, HadaJhbHOM OOIIEM, OCHOBHOM 0OIIeM, cpeaHeM oO0meM o0pa3oBaHUM),
(BocniutaTenp, yuutenn)» (ped. or 16.06.2019) (Ilpuxkaz MunucrepcTBa Tpyda U COLUAIbHON
3amuTel PO ot 18 oktsa6ps 2013 r. Ne 544H, ¢ W3MEHEHHSAMH, BHECEHHBIMH ITPHKA30M
Munucrepctsa Tpyaa u couzamutel PO ot
25.12.2014 Ne 11151 u ot 5.08.2016 . Ne 422H).

5. Meronuyeckue peKOMEHJALMKU 10 CO3AaHMI0 U (YHKUUMOHUPOBAHHIO B
00111€00pa30BaTEIbHBIX OpPraHU3alUsAX, PACIOI0KEHHBIX B CEJIbCKOM MECTHOCTH U MaJIbIX TOPO/IaX,
LIEHTPOB 00pa30BaHMs €CTECTBEHHO-HAyYHOW M TEXHOJOrnmyeckoi HampaieHHocTel («Touka
pocta») (YTBepkaeHbl pacniopsbkeHueM MuHucrepcTBa npocenienus Poccuiickoil @enepanuu ot
22 mas 2022 r. Ne TB 977/02)

6. Pabouas mporpamma Bocnutanuss «MKOY «Ceiimunikas COIL um. momHOTro
kaBanepa Opaena Cnasel [IukanoBa A.H.» Conuuesckoro paiiona Kypckoit o6macru.

BHeypouHast 1eSTeTbHOCTD SBJISETCSI COCTABHOM YacThio 00pa30BaTENILHOTO MPOLIecca U OJHOU

u3 GopM opraHuzalMM CBOOOAHOTO BpeMeHH oOyuarommxcs. B pamkax peanuzamuun @I'OC OO0
BHEYpPOYHAasl JEATEIbHOCTh — 3TO 0Opa3oBaTeibHas JeATeNbHOCTh, OCyLIecTBIsieMas B (opMmax,
OTJIMYHBIX OT YPOYHOM cHUCTEeMbl OOy4Y€HHs, M HalpaBlIeHHas Ha JOCTUKEHHE IUIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHHUSI 00pa30BaTENIbHBIX NMPOTrpaMM OCHOBHOTO 00Iiero odpaszoBanusd. Peanuzarus
paboueii mporpaMMbI Kypca BHEYPOUHOU AesTeNbHOCTH 10 (pusnuke «Dusnka B OMbITax» CIIOCOOCTBYET
OOIIENHTEIUIEKTYaJIbHOMY HAMpaBJICHUIO DPA3BUTUIO JIMYHOCTH oOydaromuxcs 5-7 - X KIJIAacCOB.
dusnueckoe 00pa3oBaHUE B CHCTEME OOILEro M CpeiHero o0pa3oBaHMs 3aHMMAET OJHO U3 BEIYIIMX
MecT. SIBnssck QyHAAMEHTOM HAyYHOTO MUPOIOHUMAHUS, OHO CIIOCOOCTBYET (hOPMHUPOBAHUIO 3HAHUN
00 OCHOBHBIX METOJIaX HAyYHOT'0 NMO3HAHUS OKPYXKAIOIIEro MUpa, (pyHIaMEHTAIbHBIX HAYYHBIX TEOPU
U 3aKOHOMEpHOCTEH, GOPMUPYET y yUaIIUXCS YMEHHUS UCCIEN0BaTh U OOBSACHATH ABJICHUS IPUPOABI U
TexHUKU. Kak mkonbHbIN npenaMet, gusnka obgaiaeT OrpoOMHBIM I'YMaHUTApHBIM MOTEHLUAIOM, OHA
aKTUBHO (DOpMUPYET UHTEIJIEKTYyalbHbIE © MUPOBO33pEHUECKUE KauecTBa TMUHOCTH. J{uddepennmanns
MpesroyiaraeT TaKyl OpraHM3alMI0 Ipoliecca OOy4YeHMs, KOTOpas y4YUTHIBA€T WHJMBUIYyaJbHBIE
OCOOCHHOCTH Yy4aluXcs, MX CHOCOOHOCTHM W HMHTEPEChl, JIMYHOCTHBIM omnbIT. Juddepenunanus
oOyueHus: (U3MKe MO3BOJSET, C OJHON CTOPOHBI, 0OecrneyuTh 0a30BYI0 MOJATOTOBKY, C APYrol —
YIOBJIETBOPUTH NOTPEOHOCTH KaX/10T0, KTO MPOSIBIISIET HHTEPEC U CIOCOOHOCTH K MPEIMETY U BBIXOJUT
3a paMKd M3y4eHUs (HU3UKM B MIKOJIBHOM Kypce. Ha 3aHATHSAX KpyXKKa IJIAaHUPYETCS peLIeHHe
MpOOJIEMHBIX 3a/lad MEKIIPEIMETHOTO COJEpP)KaHUS, BBINOJIHEHHWE HKCIEPUMEHTaIbHO-PACUETHBIX
3aJlaHuM MCCIe0BaTENbCKOT0 XapakTepa. Bee 3To mo3BosisieT MOAHATh HHTEPEC YyUaIIUXCs K U3YUYEHHUIO0
¢bu3uku.  3aHATUS ~ [O3BOJISIIOT (GOPMHpPOBATH  Takue BaKHbIE  JIJII COBPEMEHHOCTH KauecTBa
YeJIOBeKa, KaK CTpeMJIEHHE K ycIleXy, yMeHue paboTarh B KOMaHzae, paboTath ¢ 000pyrOBaHHEM
¢usnueckoii maboparopun «Touka pocTa»; BOCIUTHIBAIOT YYBCTBO KOJJICKTHBH3MA, JIPYXKOBI U



TOBApUILECTBA, CIOCOOCTBYIOT (DOPMHMPOBAHHIO TaKMX YEpT XapakTepa, Kak BOJIA, HACTONYMBOCTH,
OTBETCTBEHHOCTD 32 BHITIOJTHEHHE 3aJlaHuil.

Hean kypca

Lensro IIPOrPaMMBbI Kypca BHEYpPOYHOI JESTEIbHOCTH 1o busuke
«®Pu3HKa B ONBITAX», AJIs yJalMuxcs S5-7/- X KJIaccoB SABISIOTCA:

® pa3BUTHE Yy Y4YalllMXCS IMO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIlecce PelICHHs MPAKTUIECKHUX 3a7a4 U CAMOCTOSITEIILHOTO MTPHOOPETEHUSI HOBBIX
3HAHUH;
® (opMmupoBaHWE U paA3BUTHE Yy YYAIIUXCS KIIOUYEBBIX KOMIIETCHIIMH — Yy4eOHO —
MO3HABATEBHBIX, UH()OPMAITMOHHO - KOMMYHUKATUBHBIX, COIUATBHBIX, U KaK CIICICTBUC
- KOMIETEHIIUH JTUYHOCTHOTO CAMOCOBEPIIIEHCTBOBAHMS;
® (¢dopMUpOBaHHE MPEAMETHBIX U METANPEAMETHBIX PE3yJIbTaTOB 00YUEeHUS, YHUBEPCATbHBIX
y4eOHBIX IeUCTBUN;
®  BOCIHUTAHHWE TBOPYECKOW JIMYHOCTH, CIIOCOOHOM K OCBOEHHIO TEPEIOBBIX TEXHOJIOTHH U
CO3JJaHUI0 CBOMX COOCTBEHHBIX Pa3pabOTOK, K BBIABMKEHHUIO HOBBIX HMJICH W IPOCKTOB; peasd3alus
JESATEIILHOCTHOTO TOAX0Ja K MPEIMETHOMY OOYYEHHIO Ha 3aHATHUSX BHEYPOUHOU NEATEIHHOCTH TIO
¢busnke.
Oco0EHHOCTHIO BHEYPOUHOU JCSITEIIEHOCTH IO (PU3UKE B PAMKaX KPYKKOBOUM PabOTHI SBIISCTCS
TO, YTO OHAa HANpaBJIeHa HA JOCTH)XKCHHE OOYy4YalOIIMMHCS B OOJbIIEH CTENEHU JTUYHOCTHBIX HU
MeETaIpeAMETHBIX PE3YJIbTATOB.

3apaum kypca

Z[J'ISI peaims3anunmn nenaeu Kypca Tpe6yeTc5{ peIICHUC KOHKPCETHBIX IPAKTHYCCKUX 3anad.
OcHoBHbBIC 3agaun BHeypquoﬁ ACATCIIBHOCTH I10 CI)I/I3I/IKI/II

o BBISABJICHUC HWHTCEPCCOB, CKJ'IOHHOCTGIZ, CHOCO6HOCT€I>1, BO3MOXKHOCTEM yqalmuxcesa K
Pa3JIMIHBIM BUAaM ACATCIIBHOCTHU,

® (dopMHpOBaHME NPEJCTABICHUS O SBJICHUSAX U 3aKOHAX OKPYXAIOIIEro MUpa, ¢ KOTOPHIMU
IIKOJIbHUKH CTAJIKUBAIOTCS B [IOBCEIHEBHOM JKU3HU;

® (dopMHpOBaHUE MIPEJICTABICHUS O HAYYHOM METO/I€ TIO3HAHMUS;

®  pa3BUTHUE MHTEpECA K UCCIIEI0BATENbCKON AESITEIbHOCTH;

®  DPa3BUTHUE OIBITA TBOPUYECKOM JIEATEIBHOCTH, TBOPUECKUX CIIOCOOHOCTEN;

® pa3BUTUE HABBIKOB OpraHM3alMM HAay4yHOTO TpyJa, pabdoThl €O CIOBapsMH H
SHIMKJIONIEUSAMHU, PAabOTHI ¢ 000pyI0BaHNEM JlabopaTtopun «Touka pocTay,

®  CO3/aHHeE YCIIOBUH I peann3alii BO BHEYPOUHOE BpeMs MPUOOPETEHHBIX YHUBEPCATBHBIX
y4eOHBIX IEUCTBUN B yPOUHOE BpEMS;

® pa3BUTHE ONbITA HEPOPMAILHOTO OOLIEHMSA, B3AaUMOJICHUCTBUS, COTPYIHMYECTBA;
paciiipeHe paMoK OOIIEHHUS C COLIUYMOM.

®  (QopMupoBaHUE HABBIKOB MOCTPOEHUS (PU3MUECKUX MOJIENEH M ONpeAeseHUs TpaHHIl UX
MPUMEHUMOCTH.

®  COBEpUICHCTBOBAHHWE YMEHUU MPUMEHSATHh 3HAHMUA MO (U3MKE Uil OOBSCHEHUS SBICHHM
MPUPOJIBI, CBOMCTB BELIECTBA, pelIeHHs (U3NYECKUX 3a/lad, CaMOCTOSTEIbHOIO MPHOOpPETeHUs u



OLICHKM HOBOM wuHpopManuu  (QU3NYECKOrO0  COJEp)KaHUS, HCIOJIB30BAHMUS ~ COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

®  UCHOJB30BAaHUE MPHOOPETEHHBIX 3HAHMM M YMEHUW JJs pEIIeHUs MPAKTUYECKUX,
KU3HEHHBIX 3a71a4;

®  BKIIOYCHHUE YYAllUXCS B Pa3HOOOPA3HYIO AESATEIbHOCTb: TEOPETUUYECKYIO, TPAKTHUYECKYIO,
AQHAJIUTUYECKYIO, TOMCKOBYIO;

®  BBIpa0OTKA T'MOKMX yYMEHUU MEPEHOCUTh 3HAHUSA U HABBIKM HAa HOBbIE (OPMBbI yuyeOHOMH
paboTHI;

®  pa3BUTHE COOOPA3UTEILHOCTH U OBICTPOTHI PEAKIMM IMPHU PEIICHUH HOBBIX Pa3IMYHBIX
(bu3nuecKrx 3a1a4, CBI3aHHBIX C MPAKTUYECKOM IEATEIbHOCTBIO.

Hanpasnennocts nporpammsl — nudposas n1adopaTopusi. YPOBEHb MPOrpaMMbl — 0a30BBIN.
Bo3spact obyuaromuxcs: ot 11 ner no 14 ner. Cpok peanm3aiiuu nporpammsl: 1 rox, 34 gaca.

IInanupyemMble pe3yJibTaThbl 0CBOEHHS IPOrpaMMbl BHEYPOUHOI JesiTeJIbHOCTH «PU3HKA B
onbiTax» (¢ Hcnoab3oBaHueM odopynoBanus «Touka pocra») B 5-7 Kjaccax.

Peanu3zarust mporpamMmsl criocoOCTBYET JOCTHXKEHHIO CIEAYIONINX Pe3yabTATOB:
JInyHOCTHBIE:

B cdepe TMYHOCTHBIX YHUBEPCAIBHBIX YU€OHbBIX ACHCTBUI ydaIluxcs:
® yyeOHO-II03HABATENbHBIM MHTEpEeC K HOBOMY y4eOHOMY MaTepHaly U CIocoO0aM peleHHs HOBOM
3a]auu;

® opUEHTAIlMsl HAa TMOHMMaHHWE MPUYMUH yclexa BO BHEY4YeOHOH [eATelnbHOCTH, B TOM YHCIE Ha
caMOaHaJ M3 M CaMOKOHTPOJb pe3ylbTaTa, Ha aHalW3 COOTBETCTBUS DPE3YyJIbTAaTOB TPEeOOBAHUSIM
KOHKPETHOM 3a/1a4H;

® CTIOCOOHOCTH K CAaMOOIICHKE Ha OCHOBE KPUTEPHEB YCIIEIIHOCTH BHEYUEOHOM e TENbHOCTH;
Obyuarowuiicst NOLY4Um 803MOACHOCIb 0151 POPMUPOBAHUA!

.BHyTpeHHeﬁ MO3UIMK IIKOJbHUKA Ha YPOBHEC IMOJIOKHUTCIBHOIO0O OTHOLICHUA K HIKOJIC, TOHUMAaHUA
H€06XOI[I/IMOCTI/I YUCHUS, BEIPAXKCHHOT'O B Hp€06J'IaI[aHI/II/I yq€6HOH03HaBaTeHBHBIX MOTHBOB,

® BRIpaKEHHON YCTONYMBOI yueOHO-TI03HAaBaTeIbHOW MOTUBAIMH YUCHHUS,;
® yCTOHYMBOI0 y4eOHO-TI03HABATEIHHOTO HHTEpeca K HOBBIM OOIIMM CIIOCOOaM pelIeHus 3ajay.

MeranpeamMerHble:

B cdepe peryasiTHBHBIX yHUBEpPCAIbHBIX YU€OHBIX AEHCTBUI ydalUuXcs:

® [UTAaHUPOBATh CBOU JIEUCTBUA B COOTBETCTBHU C TOCTABJICHHOM 3a/1ayei U YCIOBUSIMU €€ peaau3aluu,
B TOM YHCJI€ BO BHYTPEHHEM ILIAHE;

® YUUTBIBATh YCTAHOBJICHHBIC IIPAaBHUJIa B INTAHUPOBAHUHN U KOHTPOJIC criocoba pCUICHUSA;

® OCYHIECTBJIAATH UTOT OBBII U IIOIIArOBBIM KOHTPOJIb IO PC3YJIbTATY,

® OIICHMBATh MPABUJIBHOCTH BBINTOJIHCHUS )ICfICTBI/ISI Ha YPOBHC aHeKBaTHOﬁ peTPOCHeKTI/IBHOI\/II OLCHKHU
COOTBCTCTBUA PE3YJIbLTATOB Tpe60BaHI/I$IM ﬂaHHOﬁ 3aJa4u u 3aJIagHON O6J'IaCTI/I;

® aJICKBATHO BOCIPHHUMATh MPEJIOKEHNS W OLEHKY Yy4YUTEseH, TOBapHILEH, pOoIHUTENed U JPYrux
b1 {001 (7



® pa3IUyaTh CIIOCO0 M Pe3yNbTaT ACUCTBHUS.

Obyuarowuiica OLYYUM 803MONACHOCNb HAYYUMCA!

® B COTPYJHUYECTBE C YUYUTEJIEM CTaBUTh HOBbIC YUeOHbIC 3a/1a4U;

® IPOSIBIISITH TIO3HABATEILHYIO HHUIIMATUBY B Y4COHOM COTPYAHHYCCTBE;

® CaMOCTOSITENIFHO ~ aJIeKBAaTHO OIEHUBATh MPABMWJILHOCTH BBIIIOJIHEHUSI JEUCTBUS U BHOCHUTH
HE00XO0IUMble KOPPEKTUBHI B HCIIOIHEHHUE KaK 110 XOAY €ro peanu3alii, Tak U B KOHIIE IeHCTBUSI.
B cihepe no3HaBaTeIbHBIX YHUBEPCATBHBIX YYEOHBIX JEHCTBUI ydaluxcs:

® OCYIIECTBISATh IOUCK HEOOXOAUMON HHGpOpPMAIMU [Jisi BBINOJHEHUS BHEYYEOHBIX 3alaHuil C
UCIOJIb30BaHWEM Y4eOHON JuTepaTypel U B OTKPHITOM HH(OPMALMOHHOM IPOCTPAHCTBE,
SHIMKJIONENH, CIPAaBOYHUKOB  (BKIIOYAs  DJIEKTPOHHBIE, MHQPOBBIC), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

WNHurepHera;

® OCYIIECTBIATEH 3amuch (pukcarnuio) BeIOOpOUHON MHMOpMAIHK 00 OKpYXKArolieM MHpe H O cede
caMoOM, B TOM 4ucie ¢ noMoupto nHcrpymenTos UKT;

® CTPOUTH COOOIICHMS, TPOEKTHI B YCTHOU U MUChbMEHHOU (opMme;

® IPOBOAUTH CPABHEHHE U KIACCU(PHUKAIUIO TIO 3aJaHHBIM KPUTEPUSIM;

® YCTaHABJIMBATh IPUYMHHO-CIEACTBEHHBIE CBS3H B U3y4a€MOM KpPYIe SIBICHUN;

® CTPOUTH paccykJeHus B popMe CBA3H MPOCTHIX CYXJIEHUN 00 00bEKTe, €ro CTPOSHUH, CBOMCTBAX U
CBSI3aX;

Obyuarowuiica NOLYYUM 803MONACHOCTb HAYYUMbCA.!

® OCYIIECTBIATh PACIIMPEHHBIN MOUCK HH(OPMAIMH C MCIIOJIE30BAHHEM PECYpCOB OMOIMOTEK M CETH
WNurepuer;

® 3aMMChIBaTh, (PUKCHUPOBATH HHPOPMAIMIO 00 OKPYKAIOMIUX SIBICHUSX C IMOMOIIBI0O MHCTPYMEHTOB
UKT;

® OCO3HAHHO U MTPOU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM U MUCbMEHHOU (hopMme;

® OCYIIECTBISATh BBIOOpP HamOosiee >(PGHEKTUBHBIX CIOCOOOB peIIeHUs 3a7ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBHH;

® CTPOUTH JIOTUUECKOE PACCYKIEHUE, BKIIFOUAIOIIEEe YCTAHOBICHUE TPUUMHHOCIIEACTBEHHBIX CBS3EH;

® MOTYT BBIUTH Ha TEOPETHUECKUN YpOBEHb PEIICHMs 3a/lau: pelieHHe IO OMpeAeIEHHOMY IUIaHy,
BJIaJICHUE OCHOBHBIMU MPUEMaMU PEIICHHS, OCO3HAHUS IESITEIIbHOCTHU IO PEIICHHUIO 3a/1a4H.

B cdepe koMMyHMKATHBHBIX YHUBEPCAIBHBIX YUCOHBIX JEHCTBUN YUAIIUXCS:

® AJICKBaTHO WCIIOJIb30BAaTh KOMMYHHKATHUBHBIC, TPEXKIE BCErO - pEUYEBbIC, CPEACTBA IJISI PEIICHUS
pa3IUYHBIX ~KOMMYHUKATHUBHBIX  3aJad, CTPOUTh MOHOJIOTHYECKOE COOOIleHHEe, BIAACTh
JTUAIOTHYecKoil (opMOil KOMMYHUKAIIMU, UCIIONIB3Ys, B TOM 4Kciie cpeactBa u nHcTpymeHTsl UKT u
JTUCTAHIIMOHHOTO OOIIEHMUS;

® JOMyCKaTh BO3MOXHOCTh CYHIECTBOBAaHHUS Y JIIOACH PAa3MYHBIX TOYEK 3PEHHUs, B TOM YHCIIE HE
COBMAJAIONIUX C €ro COOCTBEHHOW, W OPHEHTHUPOBATHCA Ha TO3MUIMIO MapTHEpa B OOIICHUU H
B3aUMO/ICHCTBUY;

® YYUTHIBATh Pa3HBIE MHEHUS U CTPEMUTHCS K KOOPAMHAIIUN PA3IMYHBIX MO3HUINI B COTPYIHHYECTBE;

® hopMyNIMpoBaTh COOCTBEHHOE MHEHUE U MO3UIINIO;

® JOTOBApPUBATHCS M MPUXOAUTH K OOIIEMY PEUICHUIO B COBMECTHOW NEATENbHOCTH, B TOM YHCIE B
CUTYyaIlMU CTOJKHOBEHUS! HHTEPECOB;

Obyuarowuiics noay4um 603MOHNCHOCMb HAYUUMbCA:

® YYUTHIBATh U KOOPAWMHUPOBATH B COTPYAHHUYECTBE OTIWYHBIE OT COOCTBEHHOW MO3WIIUU JPYTHX
JIIOJICH;

® YYUTHIBATh Pa3HbIC MHEHUS U HHTEPECHl U OOOCHOBBIBATH COOCTBEHHYIO TIO3UIIHIO;

® IOHMMAaTh OTHOCUTEILHOCTh MHEHUH U MOJXO0/I0B K PEIICHUIO MPOOIEMBIL;



® apryMEHTHUPOBATH CBOIO MO3UIUIO U KOOPAUHUPOBATH €€ C O3ULUSIMU MTapTHEPOB B COTPYIHUYECTBE
pH BbIPA0OTKE OOIIETo PElIeHUs] B COBMECTHOM I€ATEIbHOCTH;

® 3371aBaTh BOIIPOCHL, HEOOXOAUMBIE JI1 OPTaHU3alud COOCTBEHHOMN NIEATENIBHOCTH U COTPYIHUYECTBA
C MapTHEPOM;

® OCYIIECTBIISATh B3aUMHBIN KOHTPOJIb U OKA3bIBATh B COTPYJHUYECTBE HEOOXOAUMYIO B3aMMOIIOMOIIIb.

IMpeamerHsbie:
OPHUEHTHPOBATHCS B SBJICHUAX M O0BEKTAX OKPYXKAIOMIEr0 MUPA, 3HATh TPAHUIIBI UX TPUMEHUMOCTH;

- IIOHUMATh ONPEACICHUA (1)I/I3I/I‘ICCKI/IX BCJIMYMH W IIOMHUTH OIIPEACIIAIOINC (bOpMy'J'H:I; - IIOHUMAaThb
KaKuM (l)I/I3I/ILIeCKI/IM IIpUHOUIIAM U 3aKOHaM IMOJYUHAKOTCA TC NI UHBIC 00BEKTHI U SABJICHUS IIPpUPOIBI;

- 3HAHKME MOJICJIM MMOUCKA PEIICHHIA IJIs 3371249 10 (PU3HKE; - 3HATh TEOPETHUECKUE OCHOBBI MATEMATHKHU.
- MPUMEYATh MOJICIIH SIBJICHUN U OOBEKTOB OKPYKAIOIIETO MHPA;

- QaHAJIM3UPOBATh YCJIOBUE 33]1a4H;

- niepedopMyIUPOBATh U MOJICTHPOBATh, 3aMEHITh UCXOIHYIO 33/1a4y IPYTroi;

- COCTaBJIATH IUIAH PELLICHUS;

- BBIJBUIaTh U MPOBEPSTH IIpeyiaracMble JJIsl pELICHUS TUIIOTE3bL;

- BJIAQJETh OCHOBHBIMH YMCTBEHHBIMU OI€PALUSIMU, COCTABIIIOLIMMU ITOUCK PELLIECHUS 3a/1a4H.

Coaep:xaHue NporpaMMbl BHEYPOYHOM AeSITeIbHOCTH

5 kiaace

Beenenne. Bronnoe 3anstue. Lenu u 3agaun kypca. TexHuka 6€300acHOCTH.

PoJib 3xciepuMeHTa B JKU3HH YeJI0BeKa.

Teopus: I3yunTh OCHOBBI TEOPUU IOrpemiHOCTEN. [IOrpemHOCTH MPSAMBIX U KOCBEHHBIX MU3MEPEHUH,
MaKCUMaJbHasl MOTPEIIHOCTh KOCBEHHBIX W3MEPEHHH, YYeT IOrPEeIIHOCTEN H3MEpPEeHUuN IpHu
noctpoeHnu rpapukos. [IpeacraBienne pe3ynbTaToB u3MepeHuit B popme Tabnui ¥ rpadukos.

IIpaxmuxa: OCHOBBI TEOPUM IOTPEIIHOCTEN MPUMEHSTH NPH BBITOJIHEHUU JKCIEPUMEHTAJIBHBIX
3ajJa4, MpaKkTHUECKuX padoT. (¢ HCMOAb30BAHHEM 000Py10BAHHUS
«Touka pocray)

Xapakmepucmuka 0CHOBHbIX UO0E 0EAMENbHOCHIU

[IpuBoauTE puMeEpbl 00BEKTOB N3Y4YEeHUS PUNKH ((PU3NUYECcKUEe ABICHUS, PU3NUECKOE TEIO0, BEIIECTBO,
¢usnueckoe none). Habmogare u aHanu3upoBaTh (u3nueckue sBICHUS ((PUKCUPOBATH W3MEHEHHUS
CBOWCTB OOBEKTOB, CpaBHUBATh UX M 00001maTh). [I03HAKOMHUTBCS C SKCIEPUMEHTAIBHBIM METO/I0OM
uccnenoBanus npuponasl. COopka npuOOpPOB U KOHCTpYKUuMH. Mcnonp3oBaHME W3MEPUTENBHBIX
npubopoB. BeimonHenue naboOpaTOPHBIX M TMPaKTHYECKUX paldoT. JIMarHOCTHKa M YCTpaHEHHE
HEeUcIpaBHOCTEHN MpubOpoB. BricTpanBaHue runoTe3 Ha OCHOBAaHUH UMEIOLIUXCS JaHHBIX.

MexaHnuka.

Teopusi: PaBHOMEpHOE W HEpPaBHOMEPHOE [BIDKEHHME. [padudeckoe NPEnCcTaBICHHUE JIBYKCHHS.
Pemenue rpaduyeckux 3agad, pacuer MMyTH U CPEIHEN CKOPOCTU HEPAaBHOMEPHOTO IBUKeHus. [loHsTHe
uHepuun U uHepTHocTH. lleHTpoOexxkHas cuna. IlpumeHeHue IaHHBIX (PU3MUECKUX TMOHATHHA B
KU3HEIEATENbHOCTH YesioBeka. Cuia ynpyrocTH, cusia TpEHHS.

IIpaxmuxa: ViccnenoBanye 3aBUCUMOCTH CUJIbI YIPYTOCTH, BO3HUKAIOLIEH B IPYXKHHE, OT CTENIEHU
nedopmanuu npyxxuHsl. Onpenenenue ko3dduuuenta TpeHuss Ha TpubomeTpe. (¢ UCNoab30BaAaHUEM
ooopynoBanusi «Touka pocra») VccienoBanue 3aBUCUMOCTH CHJIBI TPEHHSI OT CHJIBI HOPMAJIbHOTO
JTaBJICHHUS.

Xapakmepucmuka 0CHOBHBIX U008 0esAMENbHOCHIU!



Ananmu3 Ttabmun, rpaduxoB, cxem. [louck oObsicHeHuss HabOmOmaeMbIM COOBITHSAM. OrmpeneneHue
CBOMCTB HpHUOOpPOB MO 4YepTeKaM M MOJEISIM. AHaIW3 BO3HUKAIOMIUX MPOOJIEMHBIX CHUTYallHMi.
N300paxkaTh cucTteMy KOOpIMHAT, BEIOUPATh TEJIO OTCUETA M CBA3BIBATH €r0 C CUCTEMON KOOpIUHAT.
Hcnonp30Bath cucTeMy KOOPAMHAT JUISl U3YUYEHUS PSIMOJIIMHEHHOT0 ABM>KEeHUA Tena. COopka nmpudbopos
U KOHCTpYKUMH. lcmonb30BaHMe H3MEpPUTENbHBIX MNpHOOPOB. BrimoiaHeHne m1abopaToOpHBIX U
MPaKTHYECKUX padoT (¢ Hcmojb3oBaHueM oGopyaoBanusi «Touka pocra»). JluarHoctuka u
yCTpaHEHUE HeHCIpaBHOCTEH NMpuOOpoB. BricTpanBaHue runore3 Ha OCHOBAHUY MMEIOLITUXCS TAHHBIX.
KoHncTpynpoBanue u MozaenupoBaHue. BrinonHeHHe 3ajaHuil MO yCOBEPIIEHCTBOBAHUIO MPUOOPOB.
PazpaboTka HOBBIX BapHMaHTOB ONBITOB. Pa3paboTka M MpoBepKa METOJUKH SKCIEPUMEHTAIBHON
pabotel. PaGora B ManbIx rpymnmax. AHaIM3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE pEIlICHUE,
nevictBud. IlpencraBienne pe3yabTaTOB MapHOM, TPYIHIOBOM IEATEIBHOCTH. Y4YacTHE B IHAJIOrE B
COOTBETCTBHHU C MIPABUJIAMU PEUEBOTO MMOBECHUSI.

I'mapocraTuka.

Teopusa: 3akon Apxumena, 3akoH Ilackans, rumpocraTudeckoe AaBlIEHHE, COOOIIAIOUIUECS COCY/IbI,
TUIPaBIMYECKHUE MAIIUHBIL.

Ilpaxmuxa: 3a0auu. BBHITAIKUBAIONIAS CWJIa B pa3IUYHBIX CHCTEMax; MNpuUOOpPHl B 3aaadax
(coobmmaromuecs: COCybl, TUAPABINYECKUE MAIIUHBI, phlYaru, OJIOKH). DKCIIEpUMEHTAIbHBIC 3aaHus:
l)usmepenue cuiibl Apxumena, 2)u3MepeHre MOMEHTA CUJIbl, IEUCTBYIOIIETO Ha pblyar,

3)usmepenue

paboTHI CHITBI YIPYTOCTH IIPH MOABEME TPY3a C MOMOIIBIO TTOJBM)KHOTO I HETIOABIKHOTO OJ0Ka. (€
ucnoJib30BaHueM odopynoBanuss «Touka pocra») Xapakmepucmuka ocHO8HBIX — 6U008
0esmenbHOCmu.

Ananus tabnun, rpadukos, cxeM. [louck o0bsicHeHus Ha0bmoaaeMbIM coObITUsIM. COOpKa mpudOpPoB U
KOHCTpYKUUH. Vcmonp3oBaHue M3MEpUTENbHBIX NPUOOPOB. BrimomHeHne nabopaTopHbIX U
MPaKTUYECKHUX paboT. JlnarHocTuka u ycrpaHeHHe HEMCIpaBHOCTeM mpuOopoB. BeicTpanBaHue runores
Ha OCHOBaHUU UMeroluxcs JaHHbIX. KoHcTpynpoBaHnue u MojenupoBanue. PaboTa B ManbIX rpynmnax.
AHaNM3UPYIOT, BHIOUPAIOT U 0OOCHOBBIBAIOT CBOE pelieHue, nercteus. [IpencraBienue pe3yabTaToB
MapHOM, TPYNIIOBON JesTeNbHOCTH. [loAroToBKa COOOIIEHNH U T0KIIa/10B.

VYyactue B Auanore B COOTBETCTBUHM C ITpaBUJIaMU peueBoro nosejaeHus. Craruka.

Teopus: bnok. Peruar. PaBHOBecue TBepabIX Ted. YciaoBus paBHOBecHs. MomeHT cuibl. IIpaBuio
MoMeHTOB. LleHTp Tspkect. MccnenoBaHue paziauuHbIX MeXaHHYecKux cucreM. KoMOMHHMpOBaHHbBIE
3aJ1a4M, UCIIOJIb3YS YCIOBHS PABHOBECHS.

IIpakmuxa: VI3roToBieHne paboTaroiei cucTeMbl OJIOKOB.

Xapakmepucmuka 0CHOBHbIX UO0E 0EsAMENbHOCHIU

Ananu3 Ttabmun, rpaduxoB, cxeMm. [louck oOBsicHeHHs HaOIOJaeMbIM COOBITHSM. OrmpeneneHue
CBOWCTB HpPHUOOPOB MO UepTex aM M MOAEIAM. AHaiu3 BO3HHUKAIOMIUX MPOOJIEMHBIX CHTYalUH.
Habmtonate neiicTBue mpocThiXx MexaHu3MoB. [103HAaKOMUTBCS ¢ (U3UUECKON MOIETBIO «a0COIIOTHO
TBEPIOE Tenoy». Pemars 3a1aun Ha MpUMEHEHUE yCIOBHs(IIpaBUia) paBHOBecHs pblyara. [IpuMeHsTh
yciioBue (MpaBUJIO) paBHOBECHsI pbluara il OOBSCHEHHUS ACUCTBUS PA3IUYHBIX HHCTPYMEHTOB,
UCIIOJIb3YEeMBIX B TexHHMKe U B Obity. COopka mnpubOpoB M KOHCTpYKUMiH. Mcmonb3oBaHue
M3MEpUTENIbHBIX MpUOOpOB. BrinonHeHne nabopaTOpHBIX M MpakTU4YEeCKHX padoT. JluarHocTtuka u
yCcTpaHeHUe HeucnpaBHocTell MpubOpoB. BricTpanBaHue rumnoTe3 Ha OCHOBAaHUH UMEIOIINUXCS TAHHBIX.
KonctpyupoBanue u MojenupoBaHue. BpImonHeHHe 3aJaHUi 10 yCOBEPIIEHCTBOBAHUIO MPUOOPOB.
Pa3zpaboTka HOBBIX BapHMaHTOB ONBITOB. Pa3paboTka M mpoBepKka METOJUKH SKCIEPUMEHTAIBHON
paboTHI.

PaGora B manbix rpynnax. AHaJM3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE pelIeHHe, JCHCTBUS.
[IpencraBienue pe3yabTaTOB NapHOI, IPYNIOBOil AesTenbHOCTH. [loroToBKa COOOIIEHN U JOKIIA0B.



OCYHIGCTBJ'IHIOT CaMOOIICHKY, B3aMMOOLICHKY ACATCIIBHOCTH. Yyactue B JUajaore B COOTBETCTBHUU C
IIpaBHUJIaMH PEYCBOT'0O ITOBCICHH.

6 KiIacc
TenyoBLIe ABJIEHHS.

TennoBoe pacmmpenne Tten. [Ipouecchl muaBiaeHUs U OTBEpIEBaHUs, UCHAPEHUS U KOHJCHCAIUU.
Tennonepenava. BiaxHOCTh BO3ayXa Ha pa3HbIX KOHTHHEHTaX. /[emoncmpayuu: 1. HaGmronenue
TassHUs JbAa B Boje. 2. CKOpPOCTH HCHApeHHs] Pa3iudHbIX >KuUAKocTed. 3. TeruioBble JIBUraTeian
Oymymiero.

Jlabopamopnvle pabomoer (¢ ucnoab3oBanueM odopynoBanusi «Touka pocra»): 1. M3meHenus
JUIMHBI TeJla IpU HarpeBaHUM U oxJyaxjaeHuu. 2. OriuBka napaduHoBoro coiaatuka. 3. Habmronenue
3a miaBieHueM Jbaa 4. OT 4Yero 3aBUCHT CKOpPOCTh ucmapeHus xuakoctu? 5. Habmronenue
TEIUIONPOBOJHOCTH BOJIBI U BO3yXa.
Xapakmepucmuka 0CHOBHBIX U008 0esTMeNbHOCHIU!
CamocrosaTenbHO (HOPMYIHPYIOT MO3HABATEIBHYIO 3a/a4y. YMEIOT C MOMOIIBIO BOIPOCOB JOOBIBATH
HelocTaomyo  uHpopMmanuio.  Vcrmonb30BaHHE  M3MEPUTENBHBIX — MPUOOpOB.  BrimonHeHnue
nabopaTOpHBIX M TPAKTUYECKUX paboT. J[marHocTrka M yCTpaHEHHWE HEUCIPABHOCTEH HpuOOpOB.
BricTpanBaHue TunoTe3 Ha OCHOBaHUH UMEIOIIUXCS JaHHBIX. KoHCTpynpoBaHue u MOJenupOBaHHE.
Brinonnenue 3ajaHuii Mo ycoBepIIEHCTBOBaHHIO MPHOOpoB. Pa3paboTka HOBBIX BapHAHTOB OIBITOB.
PazpaboTka u mpoBepka METOAMKH JKCIEPHUMEHTAIbHON paboTel. PaboTa B Maybix rpymmax.
AHaNM3UPYIOT, BHIOUPAIOT U 0OOCHOBBIBAIOT CBOE pelieHue, nercteus. lpencraBnenue pe3yabTaToB
MIapHOM, IPYIIIOBON JEATENILHOCTH. YYacTue B AUAJIOTe B COOTBETCTBUU C IIPaBUJIAMU PEUEBOTO
MIOBE/ICHUSI.
DJleKTpUYeCcKHe sIBJICHUA.
Mukpomup. Mogenn aroma, cymectBoBaBmue 10 Hadana XIX. Mcropust OTKpeITHS M JOEHCTBUSA
rajlbBAaHUYECKOT0 3JieMeHTa. VIcTopus co31anus JIeKTpOPOPHON MAIIHHBI.
OmnpiT Bonbra. D1eKTpUUECKUI TOK B JIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnosib3o0BanneM odopynoBanus «Touka pocray)
1. Monenu aromoB. 2. ['anpBaHnYeCcKrE 2IEMEHTHI. 3. DneKkTpodopHOit
MamuHbl. 4. OneiTel BonbTa u ['ansBanu.
Jlabopamopusie pabomur: 1. Co3naHue TajJbBaHUYECKHX JJIEMEHTOB W3 MOAPYYHBIX CPEACTB. 2.
DNEKTPUYECKHUM TOK B JKUJKOCTAX CO3JaHUS «30JIOTOTO KIFOUUKA.
Xapakmepucmurxa OCHOBHBIX BUJIOB JI€ATE€IbHOCTH:
YopaBisOT CBOEH MO3HABATENbHOW M Y4eOHOU MEeATENbHOCTHIO MOCPEACTBOM IOCTAHOBKH IIETEH,
TJTAHUPOBAHUS, KOHTPOJISI, KOPPEKIIMU CBOUX JIEHCTBUM U OLIEHKHU YCIIENTHOCTH YCBOeHUsI. CpaBHUBAIOT
crocod M pe3yapTaT CBOMX JEHCTBHM ¢ 00pa3lioM - JUCTOM CONpoBOXJeHUs. OOHapyXuBaroT
oTkJIoHeHHs. OOAYMBIBAIOT MPUYMHBI OTKJIIOHEHUH. OCYIIECTBISIIOT CAMOKOHTPOJIb U
B3aMOKOHTpPOJb. lcrnonab3oBaHHE W3MEPHUTENBHBIX MpPUOOPOB. BrinmonHeHne maboOpaTOpHBIX U
MPAKTUYECKHUX padoT. JlnarnocTuka u ycTpaHeHHe HEUCTIPaBHOCTeHW mpuOopoB. BeicTpanBaHue runores
Ha OCHOBaHUU  UMEIOIIUXCS JaHHBIX.
KonctpynpoBanue u MogenpoBaHue.
JIeKTPOMATHUTHBbIE SIBJICHHA.

MarunutHoe Mojie B BEIIECTBE. MarnutHas aHOMaJIUs. MarnuTHbIe Oypu.
PasnoBugHOCTH 3IEKTPOU3MEPUTENBHBIX puoOOpPOB. PasnoBugHOCTH
AJIEKTPOJIBUTATENECH.

Hemoncmpayuu (¢ ucnonn3osanueM ooopyroBanusi «Touka pocta»): 1. HarmsimHocTs moBeaeHuS
BEIIECTB B MarHUTHOM TioJie. 2. [Ipe3eHTanm 0 MarHUTHOM Tojie 3eMJIM M O MAarHUTHBIX Oypsix. 3.
JleMoHCTpanusi pa3HOBUIHOCTEN AJIEKTPOU3IMEPHUTENBHBIX MPpUOOPOB. 4. HarmsimHOCTh pa3HOBUTHOCTEH
3JIEKTPOJIBUTATENIEH.

Jlabopamopusie pabomui: 1. UccaenoBanue pa3nudHbIX dJIEKTPOU3ZMEPUTENLHBIX TPHUOOPOB.
Xapakmepucmuxa 0CHOBHBIX 6UO008 0esAMENbHOCMIL:



VYrpaBnsioT cBOeH IMO3HABATEIIBHOW W y4eOHOH JESITEIbHOCTHIO TOCPEICTBOM ITOCTAHOBKHU IIEJIEH,
IJITAHUPOBAHUS, KOHTPOJIS, KOPPEKLIMH CBOUX JEHCTBUN U OLIEHKHU YCIIEIIHOCTH YCBOeHUsI. CpaBHUBAIOT
crnoco0 M pe3yibTaT CBOMX JEHCTBHH C 00pa3loM - JIMCTOM CONpoBOXAeHUsA. OOHapyKUBaIOT
oTKJIOHEHUS. OO1yMBIBAIOT IPUUMHBI OTKJIIOHEHUH. OCYIIECTBIIAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.
OnTnyeckue siBJICHUS.

HcTounukuy cBeTa: TEIUIOBbIE, TIOMUHECIIEHTHbBIE, HCKYCCTBEHHBIE. VI3roTOBIEHNE KaMephl - 00CKypa U

UCCIIeIOBaHHEe HU300pakeHHsl C MOMOUIbI0 Mozenu. MHOrokpaTHoe H300pakeHHe mpeaMeTa B
HECKOJIbKUX IJIOCKMX 3epKajaX. M3roToBUTh MEPHUCKOIN U C €ro MOMOIIbI0 MPOBECTH HAOIIOICHMS.
[IpakTHuecKkoe NCIOIb30BAHUE BOTHYTHIX 3€pKAJL.
3pUTeNbHbIE WLTIO3UH, TOPOXKIAEMbIE
npesnoMiieHueM cBeta. Mupaxu. Pa3Butue BOJIOKOHHOM onTHKU. Mcrnosb3oBaHuE 3aKOHOB CBETa B
TEXHHUKE.

Hemoncmpayuu (¢ ucoab3oBanueM ooopynoBanus «Touka pocray)

1. Paznuunble UCTOUYHUKHU cBeTa. 2. M300paxeHHne mpeaMera B HECKOJNBKHX IUIOCKHX 3epKanax. 3.
N300pakeHne B BOTHYTHIX 3epkanax. 4. lcnoip3oBaHHWE BOJIOKOHHOW ONTHKH. 5. YCTPOWCTBO
¢doToanmnapatoB, KHHOIPOEKTOPOB, KaJICiIOCKOMIOB.

Jlabopamopusie pabomui: 1. V3rotoBieHne kamepbl - 0OCKypa M HCCIEIOBAaHUE H300paXKEHHS C
noMoIbo Moaen. 2. Ilpaktuueckoe npuMeHeHue IIOCKUX 3epkai. 3. [IpakTrudeckoe uCnoyib30BaHuE
BOTHYTBIX 3epkai. 4. 3rotoBieHue nepuckona u HabIoeHUs C OMOIIBI0 MOJIETH.
Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCIIU

VYrpaBnsitoT cBOeW IMO3HABATEIILHOW W y4e€OHOH MESITeIbHOCTHIO MOCPEACTBOM IOCTAHOBKH IIECJICH,
IJITAHUPOBAHUS, KOHTPOJIS,, KOPPEKLIUU CBOMX JIEUCTBUI U OLIEHKU YCIIEIIHOCTH YCBOCHHUS. Boiaenstor u

GOopMyNUpYIOT TO3HABATENbHYIO I€Nb. BBIIENSIIOT KOMUYECTBEHHBIE XapaKTEPUCTUKU OOBEKTOB,
3aJlaHHbIe ciioBaMu. [I[pUHUMAIOT MO3HABATEIbHYIO LIEb U COXPAHSIOT €€ MPHU BBINOJIHEHUU Y4eOHBIX
neiictBuil. Oco3HarOT cBOU AeHCTBUS. MIMEIOT HaBbIKM KOHCTPYKTUBHOT'O OOILEHUS B MAJIBIX IPyMax.
YesioBek U npupoaa
ABTOMaTHKa B Hallel >Xu3HU. [IpuMepbl MCHOB30BaHMS ABTOMATHYECKUX YCTPOWCTB B HayKe, Ha
npou3BoJicTBe u B ObITy. CpenctBa cBsizu. Paano u TeneBujeHue. AJbTEPHATHUBHBIE WCTOYHHUKHU
sHepruu. Bunel anexrpocranuuii. Heo6xoaumMocTs 3KOHOMUY IPUPOAHBIX PECYPCOB U UCIIOJIb30BAHMUS,
HOBBIX 9KOJIOTHUHBIX U Oe30macHbIX TexHooruil. Hayka u 6e3omacHocTs Jtoaei.

Hemoncmpayuu: 1. poTomaTepuansl U ciaipl Mo Teme.

Jlabopamopnvie pabomui: 1. 3yuenune neicTBUil CpeiCTB CBsI3MU, paiuo U TeNEBUACHUS. Xapakmepucmuka
OCHOBHBIX BUO08 OesTMEbHOCIU.!

CamocrodaTenbHO (HOpMYIUPYIOT MMO3HABATENbHYIO 33/1auy. YMEIOT (MM Pa3BHBAIOT) CIIOCOOHOCTH ¢
MIOMOIIBIO BOIPOCOB J10OBIBATh HEJIOCTAIOILYI0 HH(DOPMAIIHIO.

8 kuacc
Kunemarnka
CrocoObl omucaHusi MexaHuuyeckoro aBwxeHus. Cuctema orcuera. [IpsmonuHeiiHOe BHKEHHE.
[IpsiMonrHetHOE paBHOMEPHOE IBUKEHUE 10 MIIOCKOCTH. [IepemMenienne u CkopocTb IpU paBHOMEPHOM
NPSAMOJIMHENHOM JBMKEHUHU MO IUIOCKOCTH. OTHOCUTENBHOCTh IBMKEHUS. CIIOKEHHUE JBH)KEHUU.
[Tpunnun He3aBucUMOCTH ABMXKeHUN. KpuBonmHeiiHOe nBmkeHue. JIBruxeHne tena, OpomeHHoro Mo
YIJIOM K TOPU30HTY. PaBHOMEpHOE IBUKEHHE MO OKPYKHOCTH. YTIIOBasg CKopocTh. Ilepnon m yacrora
BpauieHusi. CKOpOCTh U YCKOPEHUE MPU PABHOMEPHOM JIBUKEHHUHU 110 OKPY>KHOCTH.
Jlabopamopnvle pabomet (¢ NCNMOJIb30BaHUEM 000pynoBanust «Touka pocray):

N3ydenne nBuxkeHusi CBOOOIHO MAAIOIETo Tea.
N3yuenue ABUKEHUS 110 OKPYKHOCTH.
IlpumepHvie memvl NPOEKMHBIX U UCCIEO0BAMENLCKUX PADOM.:
OmpezneneHne CKOPOCTH PAaBHOMEPHOTO [IBIDKCHMSI TIPH HCIIOJI30BAaHWU TpEHaxkepa «Oeromas
JIOPOKKA.



HcTtopuueckass peKOHCTPYKIHMS ONBITOB ['anmuiest mo onpeaeneHuIo YCKOpPEeHHs CBOOOIHOTO MaJeHUs
TeN.
[TpuHnUIBEl pabOTHI MPUOOPOB AJIT U3MEPEHUST CKOPOCTEH U YCKOPECHHIA.
[Ipumenenne cBOOOAHOTO MAACHUS JIJIsI U3MEPEHUS PEAKIH YeIOBeKa.
Pacuet TpaexkTopuu nBHKEHUS NEpCcoHaKen paccka3oB P.Pacro.
Xapaxmepucmuka oCHO8HBIX U008 OesimelbHOCMU: YTeHNE U 00CYXKICHHE TeKCTa CTaTe MHTEPHET-
caiiToB, 00CYX/IeHUE JOKJIAI0B U MPE3EHTALINI, COCTaBIIEHUE U PEIICHHE 33124, 00CYXKIeHUE CIIOCO0O0B
peurenus (moaroroska k OI'D mo ¢usuke).
JInHamuka
Nuepuunanehblie cuctemsl oTcuera. Cuiia. 3akoHsl HeroToHa. J[BHKeHME Tena o JeHCTBUEM HECKOJIBKUX CHIL
JIBr>KeHHE CUCTEMBI CBSI3aHHBIX Tel. J[MHaMKKa paBHOMEPHOIO JBUXKEHUSI MAaTePUATIbHON TOUKH 110
okpyxHocTH. Kiaccel cui. 3akoH BceMUpHOTO Tsrotenus. [IBuxenue raner. MickyccTBeHHbIE CITyTHUKHU.
Conneunas cucrema. Mcropusi pasButus npencraBieHuid o Bcenennoit. CTpoeHue U 3BOJIONUS
Bcenennorn.

Jlabopamopnuie pabomel (¢ Hcnoab30BaHueM 0dopynoBanus «Touka pocray):

H3mepeHne macchl Tefia ¢ UCII0JIb30BAaHUEM BEKTOPHOTO Pa3IokKeHHs CHIIbL. M3ydueHne KHnHeMaTuku

U JVMHAMHKH PaBHOYCKOPEHHOIO IBMXKEHHs (HAa HpuMepe MamuHbl ATByAa). M3ydeHue TpeHUs
CKOJIb>KEHUSL.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
Ucropuueckast pekoHCTpyKIns onbITOB KylioHa 1 AMOHTOHA 1O ONTPEIETICHUIO BETUYMHBI CUIIBI TPEHUS
ckoubkeHus. [lepBbie HICKyCCTBEHHBIE CITYTHUKH 3emud. Kak oTianyaroTcs MexaHn4ecKue Mpolecchl Ha
3eMiie 0T MexaHHueckux mporeccoB B kocmoce? Tena ComHeuHo#t cuctembl. OTKPBITUS HA KOHUHKE
nepa.
Xapaxmepucmuka oCHOBHBIX U008 OesimellbHOCMU: YTeHUE U 00CYXKICHHE TeKCTa CTaTei MHTEPHET-
caiiToB, 00CYX/IEHUE JOKJIAIOB U MPE3EHTALINH, COCTaBIICHUE U PEIICHHE 33124, 00CYKIEHUE CIIOCO0O0B
pemrenus (moaroroska k OI'D mo ¢usuke).
HNmnyJbe. 3akoH coxpaHeHUs] HMITYJIbCa
Nmnynec. I3MeHnenne umimynbca MaTepuanbHOM Touku. CrcreMa Tell. 3aKOH COXpaHEeHUs UMITYJIbCa.
IIpumeprvie memobl nPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:
PeaktuBHOe aBuxkeHue B mpupoje. Paccnenosanue [ TII ¢ momouipto 3ak0Ha COXpaHEHHS] UMITYJIbCA.
Xapaxmepucmuka oCHOBHBIX U008 JesimelbHOCMU: YTeHNE U 00CYXKICHHE TeKCTa CTaTei MHTEPHET-
caiiToB, 00CYX/IeHUE JOKJIa/I0B U NMPE3EHTALUI, COCTaBIIEHUE U PEeLICHHE 33/1a4, 00CYXkIeHUE ClIOCO0O0B
pemienust (moaroroska k OI'D o pusuke).
Craruka
PaBHOBecue Tena. MomMeHT cuiibl. Y ClTOBHSI paBHOBECHS TBEpOTo Tena. [IpocTeie
MEXaHU3MBI.

Jlabopamopnule pabomei (¢ Hcnoab30BaHueM 00opynoBanus «Touka pocray):

OmpezienieHne EHTPOB MACC PA3IMYHBIX Tell (TpH CrIoco0a).

IIpumeprvie memobl nPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:
[IpuMeHeHne TPOCTHIX MEXaHH3MOB B CTPOUTENBLCTBE: OT 3eMJISIHKU J10 HeOockpeba. MccrnenoBanue
KOHCTPYKIIMU BEJIOCUTIEA.
Xapakmepucmuka 0CHOBHBIX 81008 OesamelbHOCmU. YTeHHE U 00CYKIeHUEe TeKCTa CTaTeil HHTepHeT-
calToB, 00CYKJIEHUE IOKJIAIOB M MTPE3CHTAIIHH, COCTABJIICHHUE U PEIICHHE 3a/1a4, 00CYKIeHNE CTIOCO00B
pemenus (moaroroska k OI'D no ¢usuke).
Mexannyeckue KoJ1e0aHUSA U BOJTHBI
Mexannueckue koneOanusi. IlpeoOpazoBanume HSHeEpruM TPU  MEXAHUYECKUX  KOJEOAHMSX.
Matematuueckuil U NpyXUHHBIA MassTHUKUA. CBOOOJHBIE, 3aTyXalOlUe U BBIHYX/IEHHbIE KOJeOaHus.
Pe3onanc. Mexannueckue BOJIHBI. [[1Ha 1 CKOPOCTH BOJIHBL. 3BYK.

Jlabopamopnvle pabomoi (¢ MCNOJIb30BaHUEM 000pynoBanust «Touka pocray):
N3ydenue konebaHuit HUTSIHOTO MasiTHUKA.
IIpumepnvie membl npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:
CtpyHHBIE My3bIKaIbHbIE HHCTPYMEHTHI. KonebaTenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.



Xapaxmepucmuka oCHO8HBIX U008 OesimeNlbHOCMU: YTEHNE U 00CYXKIeHHE TeKCTa CTaTe MHTEPHET-

calToOB, 00CYXKJIEHUE IOKJIAIOB M MTPE3CHTAIINI, COCTABJICHHE U PEIICHUE 3a71a4, 00CYXIECHUE CTIOCOO0B

pemtenus (moaroroska k OI'D mo ¢usuke).

JIEKTPOMArHUTHBIE KoJIeOaHUs U BOJTHBI

[lepemennsiii anexktpuyeckuii Tok. KonebGartenbHbli KOHTYp. BbIHyXneHHbIe W cBOOOaHbIE OM

KoJjiebanusi. DM BOJIHBI U X CBOMCTBA.

IIpumepnvie membl npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:

[IpuHuuMnel paguocBsA3M U TeneBUuAeHUsA. BausHue OM  u3lydeHMI Ha JKUBbIE OPraHU3MBI.

N3roroBneHne ycTaHOBKY JJIsl IEMOHCTpALUu onbIToB 110 DMMU. DnekrpomaruutHoe nznyuenue CBU-

neun. Mcropuyeckas peKOHCTpyKLUs ONIBITOB AMIIepa.

Xapakmepucmuka 0CHOBHBIX 81008 OesamelbHOCMU. YTEHHE U 00CYKICHUE TeKCTa CTaTell MHTEPHET-

caiiToB, 00CYX/IeHUE JOKJIAI0B U MPE3EHTALNI, COCTaBIICHUE U PEIICHHE 33/1a4, 00CYKIeHUE CIIOCO0O0B

pemenus (moaroroska k OI'D o pusuke).

Onrtuka

Uctounuku cBeta. JleiicTBUS cBeTa. 3aKOH MPSMOJIMHEMHOTO pPacCpOCTPAHEHHUS CBETA.

3akoH oTpaxenus cBera. [locTpoenue n300pakeHuil B IIIOCKOM 3epKaie.

3aKOH MpeIOMIICHHUs CBETA Ha IUIOCKOM rpaHulE JIBYX OAHOPOJIHBIX Mpo3pauHblx cpel. [Ipenomnenue

cBera B mpu3Me. [lucnepcus ceeta. SIBlieHHE NOJHOTO BHYTPEHHET0 OTpakeHusl. JInH3bl. TOHKHE TUH3BIL.

[TocTpoenue n3o0paxeHuil, cozgaBaeMblX TOHKUMU JUH3aMu. ['11a3 u 3peHue. Onrtuyeckue npudopsl.
Jlabopamopnule pabomet (¢ Hcnoab30BaHueM 00opynoBanus «Touka pocray):

DKcrnepuMeHTallbHas IPOBEPKA 3aKOHA OTpakKeHUsI cBeTa. MI3MepeHnue nokasarens

MIPEIOMJIEHUS BOJIBI.

N3mepenne poKycHOTO pacCTOSTHUS COOUPAIOIICH JTMH3BI.

IIpumepnvie memvl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Hcropus uccnenoBanusi CBETOBBIX SIBJICHUM.

Hcropuueckas pekOHCTpyKLHMs Teneckomna [ anuies.

N3rorosnenue kanemaockona.

Xapaxmepucmuka oCHOBHBIX U008 JesimelbHOCMU: YTeHUE U 00CYXKICHHE TeKCTa CTaTe MHTEPHET-

caiiToB, 00CYyX/IeHUE JOKJIA/I0B U MPE3EHTALUH, COCTaBIIEHUE U PEeLICHHE 33/1a4, 00CYXkJIeHUE ClIOCO0O0B

pemienus (moaroroska k OI'D o pusuke).

®u3uka aToMa U aTOMHOI0 siApa

Crpoenue aroma. IlormomeHue u ucnmyckanue cBera aroMaMu. OnTHYeCKHe CHEKTPhl. ONBITHI

Pesepdopna. [lnanerapuas monens aroma. CTpoeHHE aTOMHOTO sJipa. 3apsI0BOE€ U MaccOBOE UHUCIa.

SnepHble cuibl. DHEPrusi CBSA3M aTOMHBIX siiep. 3aKOH PaJuOaKTHUBHOro pacmnana. Anbda- u Oera-

pacnanbl. [IpaBuna cMmemenus. SnepHele peakuuu. JleneHue u CUHTE3 siiep. SlnaepHas sHEpreTHka.

Hcrounuku sHeprun ConHua u 3Be31. Perucrpanus saepHbIX M3IydeHU. BiusHue paanoakTHBHBIX

M3JIy4YEeHUH Ha KUBble OpraHu3Msbl. JlosumeTpus. DKojaorudyeckue npooIeMsl siIE€pHON SHEPTETHKY.

IIpumeprvie memobl nPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:

Hcropus nzydenus atoma.

Namepenne KI1/] conneunoit 6arapen.

HeBuaumbie uzmyyeHus B CIEKTPe HArPETHIX TEI.

Xapaxmepucmuka oCHOBHbIX U006 OesimeNlbHOCMU: YTEHNE U 00CYXKIeHHE TeKCTa CTaTe MHTEPHET-

caiiToB, 00CYX/IeHUE JOKJIAI0B U MPE3EHTALINH, COCTaBIIEHUE U PELICHHE 33/1a4, 00CYXkJIeHUE CIIOCO0O0B

pemenust (moarotoska k OI'D no ¢uzuke). @opmbl opraHu3anuu 00pa3oBaTeIbHOIO Mpouecca:

- rpynmnoBas; -

WHJMBUIyaJIbHAS; -

¢bpoHTaNTBHAS.

Benymme TexHosoruu:

Hcnonp3yloTcsi  3JIeMEHTBl  CIEAYIOUIMX TEXHOJIOTHH: MpOeKTHas, MpoOieMHOro oOyueHwus,

MH(POPMAIMOHHO-KOMMYHUKALIMOHHAs!, KPUTHYECKOTO MBILIUIEHUS, TPOOJIEMHOTO TMAJIOra, UTPOBast.

OcHoBHBIE MeTOABI PA00THI HA YPOKe:



Benymumun wmerogamu  00ydeHHs SBISIOTCSA: YaCTUYHO-TIOMCKOBOM, METOJ MaTeMaTU4ecKOro
MOJIETTUPOBAHUS, AKCHOMAaTUYECKUI METO/.

DopMbI KOHTPOJIS:

Tak kak 3ToT KYpC ABJIACTCA OOIOJHUTCIbHBIM, TO OTMCTKA B 6aJIJIaX HC CTaBUTC.

yanHﬁCH YUUTCA OLICHUBATDH Ce651 " JpYyrux caM, 4ToO IO3BOJISACT pa3dBUBATh YMCHUS CaMOaHAJIM3a U
CIOCOOCTBYET PAa3BUTHIO CAMOCTOSITEILHOCTH, KAaK CBOWCTBY JIMYHOCTH YdYalllerocs. BwisBiieHue
MMPOMCIKYTOYHBIX W KOHCYHBIX PE3YJIbTATOB Y4YallUXCAd MPOHUCXOAUT UYCPC3 MNPAKTHICCKYIO
NesITeNIbHOCTD; 3a4€THBIE PaOOTHI:

® TeMaTHYECKas TI0JJ00pKa 3a/1a4 Pa3IMYHOTO YPOBHS CIIOKHOCTH C TPEICTABICHUEM Pa3HBIX METOOB
pELICHHUS B BU/IC TEKCTOBOIO JOKYMEHTA, Mpe3eHTAluH, (pJIDIIAaHUMANMH, BUIEOPOJIuKa i Web
- CTpaHuIbI (caiTa)

® BLICTABKA MMPOCKTOB, MTPE3CHTAIIHI;

® IEMOHCTpAIUsl IKCIEPUMEHTa, Ka4eCTBEHHOW 3a/layd C KAYeCTBCHHBIM (YCTHBIM WJIM B BHUJIC

IIPpHUIIOKCHUA, B TOM YHCIIC, HpCSCHTaHHeﬁ) OIMMCAaHUEM IIpoLeCCa Ha 3aHATHUH, (beCTI/IBaJ'Ie
OKCIICPUMCHTOB, (I)I/ISI/I‘IGCKI/IG OJIMMIIHaAbI.



KanennapHo-remaTnyeckoe mJaHUpoBaHue 5 Kjace

Ha3Banue Tema ypoka Kou-Bo OcHoOBHbIE Buabl| Ucnoib3oBa
pazzena 4yacos AeATeJIbHOCTH HA YpOKe HHE
000pyI0BaH us
LHeHTpa
eCTeCTBEHHO
HAY4YHOH WM
TeXHOJIOTHY
eCKOH
HaNpaBJIeHH
ocrer «Touka
pocTay
BBoanoe 3aHsaTHe. | 1 ITpuBoauTe npuMepsl 00beKTOB | KommbioTepH
Henu u 3amaun Kypca. H3yICHUS usuky | oe o6opynoBanu
Brenenne | Texmika (pusmgeckue ABJICHUS, | o
(14) 530 MACHOCTIL. dusnaeckoe TEJI0, BEIIECTBO,
(buzugeckoe moJie).
Poan Cucrema euMHMIIL, 1 Ha0mnronats u | Komnerotepn
IKCHEPUM | rj0H5THE O aHAIM3UPOBATh ¢usndeckue | oe 000pyI0BaHU
CHTA B InpaMbrx u SIBJICHUS e
KM3HH KOCBEHHEIX (pukcupoBath W3MEHEHUS
4€J10BCKaA M3MEPEHUSX CBOMCTB 00BEKTOB,
3u) Py 1 CpaBHHMBaTh  HMX U 0000MIaTh). OGopy;10B arue
SKCIIEPUMEHT. llo3HaKoMHTHCA €| s memonCTp
Busr AKCIIEPUMEHTATbHBIM i
(bM3HYECKOrO METOJIOM UCCJICIOBaHUS
OKCIIEPHMEHTA. MIPUPOJIBI (BOCIIPOM3BOIUT,
[IorpemHocTs bukcupoBaTth WU3MEHEHUS
M3MEPEHHSL. CBOWCTB 00BEKTA,
Buns! norpemnocrei aHaJIM3UPOBATh. Cbopxa
M3MEPEHHL. npubOpoB M KOHCTPYKIHH.
PacuéT MOrperHoCTH Hcnonb30Banne U3MEPUTENBHBIX
M3MEpEHIISL. npuOOpOB. Bemonnenue
JlaGoparopuas pa6ora | 1 1abOPaTOPHBIX M MPAKTUYECKAX | OGopyaoB anme
«3meperne  oObema pabor. Anarnoctuka T s
TBEPIOTO TENA. YCTpaHCHHEC HGHCHpaBHOCTCﬁ Ha60paTOpHBIX
Tpasuia puOOpPOB. BricTpanBanue pabor u
OCbOpMJ'IeHI/IfI TUII0TE3 Ha OCHOBaHHH YUEHUYECKUX
J1a60paTopH0171 UMCIOIINXCA JaHHBIX. OIIBITOB
paboThI.
Mexanuk PaBHOMEpHOE ul Ananmu3  Tabmun, TpaduKoB, O6opynoB aHue
a (8u) HEPaBHOMEPHOE CXEM. [Touck  oOBsICHEHUS AT
JIBVKEHUS. HaO0JII01aEMBIM COOBITHSIM. | TA00PATOPHBI X
I'padpuueckoe 1 Omnpenenenue CBOWCTB pabotr u
NpEJICTABICHHE prudopoB [0 YepTeXaM M | yUYEHHYECKUX
JIBUKCHUS. MOJIEIISIM. Ananus




Pemenue rpaduueckux| 1 BO3HUKAIOIINX NpOOJEMHBIX | OIBITOB (Ha
3ajad4, cutyauuid. MI3o0paxare cucremy | 6a3e KOMIUIEKTOB
pacuer NyTH W KOOpAMHAT, BbIOMpaTh Temo | anst OI'D)

cpeaHen oTcyéTra U CBA3BIBaTH €ro ¢
CKOpPOCTH cUCTEMOMH KOOpJIMHAT.
HEpaBHOMEPHOI'0 Hcnonb3oBath cucTeMy
JIBYDKEHUSL. KOOpAMHAT A HM3y4YCHHS
ITousatue uHepuu | 1
¥ MHEPTHOCTH.
LlentpobexHas cuia..
Cuna  ympyrocrw, chIa MPAMOJIMHEHHOTO JIBUYKCHUS O6opynos
TpeHus Tena. C60p1<ua puOOpoB U aHMe IS
JaGopatopHas pabota KOHCTPYKUMH. MCronb30BaHue | jaGopaTopHbI
VU3MEPUTEIIBHBIX npubopoB. | o aGoT 1
«HccnenoBanue 3aBUCUMOCTH BhinonHeHue 1aGOpATOPHBIX H p
CHJIBI YIIPYTOCTH, HPAKTHYECKHX paGor, | YHCHHUECKHX
BO3HHKAIOIIEH B JluarnocTuka u ycTpaHeHue | OTBITOB  (Ha
OpyXHHE, OT CTENEHU HEHCITPaBHOCTEH npubopoB. | 0ase
nepopMaLuu NpyxKUHBD). BeicTpanBanne = rumore3  Ha | KOMILIEKTOB
OCHOBaHUHU UMCIOIINXCA | g O'D)
JlaGoparopHasi pa6oTa naHHbIX. KoHCTpynpoBaHue u
«Onpenenenue MOJIEIINPOBAHHE. Beinosinenue
koa(durmenTa TpeHust panati o
YCOBEPIIICHCTBOBAHHIO
Ha TpubOMeTpe. npuOopoB. Pa3paboTka HOBBIX
_Ha6opaTopHa;[ pa60Ta BAapHAHTOB OIIBITOB. Pa3pa60TKa 060pyIIOB
«Hccnenosanue u pOBEPKa METOANKHN a"Hue JJs
3aBUCUMOCTH CHJIBI TPEHUS OT PKCIIEPUMEHTANBHOH  PaboThl. | jraGopatop
CHJIbI HOPMAaJIBHOTO 11;?{6a?1T1:13Hp]§/IOT1\:IaHH§LI6$)}2$?; BIX paboT 1
AQBICHUSD). 0GOCHOBBIBAIOT CBOE pemrerne, | o o0 cokiX
nefCTBYS. [pencrapnenne | OMPITOB
pe3yJIbTaToOB MapHOMH,
IpYIITOBOM NeSITeTbHOCTH.
YyacTtue B Jajgore B
COOTBETCTBUM C  IpaBHJIAMH
[pEUeBOro MOBECHHUS.
I'mapocra | [TnmotHocTh. 3amaya  maps AHanu3 Tabmaui, rpauKos, Ob6opynoBanu
THKA I'epona cxeM. [Touck oObsicHeHUS e s
(124) Pelenue 3a1au MOBBIIICHHO Ha0JII01aeMBIM COOBITHSIM. JIeMOHCTpaun
CJIO)KHOCTH Ha pacder Onpenenenue CBOHACTB
UIOTHOCTH npuOOPOB MO YepTekam U
BEIECTRA. MOJENISIM. AHANN3
Pemenne 3a1a4 noBBIIIEHHON BO3HHKaI?HmX TPOONEMHBIX O6opynoBanu
CIOKHOCTH CUTYaIHil. Cfioplca MpUOOPOB U e s
JlaBiieHHE XKMIKOCTH U rasa. KoHeTpyKIi. Henonksonatite JIEMOHCTpAIMH

3akoH
ITackansa

U3MEPUTENBHBIX IPUOOPOB.
Brimonnenue nabopaTopHbIX U




CooOmaromnmecs CoCyIbl.

JlaGopaTtopHnast pabota
«U3roroBienune MOJIENN
dboHTaHA»

JlaGopaTtopHnast pabora
«3roroBnenue MOJIEIIN
dboHTaHA»

3akon Ilackansa. [laBnenue B

MPaKTUYECKUX PadoT.
JlnarHocTuka U ycTpaHeHHe
HEUCIPAaBHOCTEH MpUOOPOB.
BeicTpanBanue runores Ha
OCHOBaHUU UMEIOIIMNXCS
nanubix. KoncrpyupoBanue u
MozenupoBanue. Pabota B
MaJbIX rpynnax. AHaIU3UPYIOT,

O6opynos
aHue JUIst
mabopaTOPHBIX
paboT u
VICHUYIECKUX
OIBITOB (Ha
0aze

BBEIOMPAIOT M OOOCHOBBIBAIOT KOMILJIEKTOB
JKUJKOCTSAX U ra3ax. B . .
['mppaBnuyeckre MalvHBbI. CBOC PCIICHNC, NCUCTBUAL. A
CooBIIAOIIHECs COCYJIbL. HpeI[CEaBJ'IeHI/Ie pefyHLTaTOB
MapHOM, rPYNIIOBOI
Brrrankusaronias cria. 3aKoH p - ThyH O6opynos
nestenpbHOCTH. [loaroroska
Apxumena. . a”Hue i
COOOILIEHUH U TOKJIa/I0B.
VYyacTue B 1uanore B
COOTBETCTBUU C IIPABUIAMH JEMOHCTP
pEYEBOro MOBEICHMUS. anui
JIaboparopHast pabota O6opynos
«BpracHenne YCIIOBUSA aHue s
IUIABAHUSA 11abopaTopH
Tem. BIX PadoOT U
YYCHHUYECKUX
OTIBITOB
brmok 3amau  Ha  3aKoH O6opynos
[Tackais, 3aKkoH aHue i
Apxumena. JIEMOHCTP
bimox 3amau  Ha 3aKOH anuu
[Tackas, 3akoH
Apxumena.
Craruka | briok. Peryar. Amnanus tabauu, rpagHKoB, OGopyaoBanu
(104) cxeM. [Touck oObsicHEHUS e s
PaBHOBecue TBepABIX  TE. Ha0JII0/1aeMbIM COQBITI/IHM. JIEMOHCTpAIIHit
MomeHT cunblIIpaBuio Onpenenenne cpofcTs
MpUOOPOB IO YepTekam U
MOMEHTOB.
MOJENSIM. AHAIIU3
Lentp TSAXKCCTH. BO3HUKAIOIINX MPOOIEMHBIX OGopynosanu
Uccnenosanue Ppa3IMYHbIX cutyaruii. Habmonate neicteue | € s
MEXAaHUYECKHUX CUCTEM IIPOCTBIX MCXAHU3MOB. neMOHCTpauHﬁ
[To3HakoMuThCS ¢ PU3NIECKOI
KoMOuHMpoBaHHBIE 3a7a4H, e
MOJIETIBIO «a0CONOTHO TBEPOE
UCHOJIE3YA  yCIIOBHA Teno». Pemars 3agaun Ha
PaBHOBCCHA. MIpUMEHEHHE yCI0BUs(TIPaBUIIA)
KOM6I/IHI/IpOBaHHBIC 3aJ1avuu, PaBHOBCCHS pblyara. HpI/IMeHﬂTL
UCIIONb3Ys YCIIOBUS yCIIOBHC
PaBHOBECHS (mpaBuI0) paBHOBECHs pbryara
TSt OOBSICHEHUS JeHCTBUS
JlabopaTopHas pabota PasIMYHBIX MHCTPYMEHTOB, O6opynoB
«U3rotoBnenue padortaromieit HCIIO/Ib3yEMbIX B TEXHUKE H B aHue JJis
CUCTEMBI OJIOKOBY. 6biTy. C60pKa MpUGOpPOB U 71a00paTOPHBI
Odopmienne KOHCTpykuuii. Mcnons3oBanue | X pabor u
paboThL. W3MEPUTEIBHBIX IPUOOPOB. YYICHUYICCKUX




Pabora Hag npoektoM| 1 BeinonHeHue 1a00paTOpHBIX U | ONBITOB  (HA
«BIIOKIY. MPaKTUYECKUX PadoT. 6aze
JlaGopaTopHas pabora Aunarnocrika 1 yCTpaHeHne KOMILJICKTOB
«M3roroBnenue paboTaroiei HeHCTpaBHOCTEH NpHOOPOB. g OI'D
BricTpanBanue runores Ha
CUCTEMBI OJIOKOBY. OCHOBAHHMY MMEIONAXCS
JIaGoparopHas paboTa 1 nanHbIX. KonctpynpoBanue Ob6opynos
«M3roToBiicHUE pa60Ta}ou_[ef/'1 M MOJCIMPOBAHUE. Brimonnenne aHue 1
CHCTEMBI GJI0KOBY. 3aJlaHUH 110 n1abopaTopHbI
YCOBEPIICHCTBOBAHUIO X pabot u
npuOopoB. PazpaboTka HOBBIX VUEHMHECKHIX
BapUAHTOB OTIBITOB.
Pa3pabotka u mpoBepka OTIbITOB
Odopmenne padoTsL. 1 METO/IUKH KCIIePUMEHTANbHOH | KOMITBIOTEH
paboTHI. o€
3ammra npoeKToB. 2 Pa6oTa B MajbIX IpyImnax. o0opynoBaHU
AHanu3upyior, €
BBIOMPAIOT U 000CHOBBIBAIOT CBOE
pelIeHue, TCUCTBHUS.
[IpencraBienue pe3ynbTaToB
NapHOM, FPyNIIOBOM
nesitenbHOCTH. [loaroroBka
COOOIIIEHUH U JIOKJIa/I0B.
OcCylIeCTBIAIOT CaMOOLICHKY,
B3aMMOOIICHKY JeSTEIbHOCTH.
Yyactue B Auanore B
COOTBETCTBUU C MPaBUIAMH
pPEYeBOro MOBEICHUSI.
KanenpapHo-temaTndeckoe nJiaHupoBanue 6 Kjaacc
HasBanmue Tema ypoka Kon OcHoBHbIE Buabl| Ucnosb3oBan
pa3aena H4ec | J1esiTeIbHOCTH Ha YPOKe ue
TBO o0opyroBanun
sl HeHTpa
1aco ecl"ll"eCT]l:eHHOH
B ay4Hoi "
TEXHOJIOTHYeC
KO
HANPaBJIEHHO
creid «Touka
pocTa
BBonnoe 3amsarme. llemm m | 1 CamocrosTenbHo popmynupyor | O6opynoBa
Tennospie | 3aga4u Kypca. Texunka ITO3HABATCIIBHYIO 3aja4dy. HUE I
SBIICHUS | O€30IacHOCTH. VYMEIOT C TIOMOII[BO BOITPOCOB JIEMOHCTpAI]

15071




Paznoobpazue J0OBIBAThH Henocraromyro | O6opyznosa
TEIJIOBLIX SIBJICHUH. MH()OPMALHIO. HUE I
TeIUI0BOE PACIIIPEHUE Vicrionp30BaHue H3MEPHTEIBHBIX | nemoHCTpAL

Tl npubopoB.  Brimonnenue i

JabopatopHas pabota 71a00paTOPHBIX U MPAKTHYECKUX OBopyi0Ba

pabot. Jluarnoctuka u
«3MmeHeHuns JUIMHBI Tela pH yCTpaHeHHe HEHCIIPaBHOCT cit HHUC I
HarpeBaHUU U OXJIAKICHUUNY. PUGOPOB. n1abOPaTOPHBIX
BbiCTpauBaHue  rHIOTE3  Ha | P abor 1
OCHOBAHHHU umeroruxcst | Y 1CHAICCKHX
nanHbIX. KoHCTpyHpoBaHue OIIBITOB

Tennonepenaya Habmonenue ¥ MojenupoBanue. Beimonnenne| OGopynosa

TEIJIONPOBOIHOCTH BOJIBI U 3aTaHU I o HUE IS

BO3/TyXa. YCOBEPILIEHCTBOBAHUIO JIEMOHCTpaI]

puOOpOB. ui
Pa3paboTka HOBBIX BapUaHTOB

JlaGopaTtopHnas pabota OIBITOB. Ob6opynoBa

«I/I3MepeHHe yﬂeanoﬁ Pa3pa60TKa u IMPOBEPKa HHUC I

TETIIOEMKOCTH PA3IUYHBIX METOMKH 9KCIIEPUMEHTAIBHON | JIAOOPATOPHBIX

BEILECTBY. pabotsl. PaboTa B Manblx | pabdor u

I1naBnenue 1 OTBEp/EBAHME. rpymnmax. AHATII3UPYIOT, | YICHIICCKUX

JlaGopartopHas pabota BBIOMPAIOT W OOOCHOBBIBAIOT | OIBITOB (Ha
«OTINBKA CBOE pelieHue, neiictBusi. | 0ase
napaMHOBOTO CONIATHKA IIpencrapnenne  pesynbpraTon | KOMIUICKTOB
MapHOMH, rpynmosoii | At OI'D
JlaGopaTopHnas pabota JIeATEIIbHOCTH. VYuactue B | OO6opyznosa
«Habmonenne 3a IUajore B COOTBETCTBHUHM C | HHE JUIA
TUTaBJIEHUEM MpaBUJIAMHU PEYEBOTO
TBJIA» MTOBE/ICHHUS. 1abopaTOPHBIX
pabot U
YYICHUICCKUX
OTIBITOB

Permenune OJIMMITUATTHBIX Ob6opynoBanue

3aaq TUTST

HAa  ypaBHEHHE JIEMOHCTpAIIHi
TEIUIOBOTO OajaHca

Permenune OJIMMITUATTHBIX Ob6opynoBanue

3aaq TUTST

Ha pacuér TEIIOBBIX JIEMOHCTpAIIHi

MIPOLIECCOB

JlaGoparopus

Kpuctajorpadpuu.

Hcnapenne u koHaEHCAIHS. O6opynoBanue

JUTSE
JIEMOHCTpALi

Cocras aTMocdepsl, Ob6opynoBanue

HaOmoIeHue Tepexo/a JUTST

HEHACBIIEHHBIX TTApOB B JIEMOHCTpAIIHA

HaCBIIIICHHBIC.




Bnaxnocts BO31yXa Ha Ob6opynoBanue
Pa3HBIX KOHTUHEHTAaX JUTST
JIEMOHCTpALUi
Onextpuu | Mukpomup. Mogenu aroma, YIpaBiAoOT  CBOEH OO6opynoBa
€CKHE CyILLIECTBOBABLIME 10 Hadaja NO3HABATCIBHON W y4eOHOM HUE I
apmerns | X IX JIESATENLHOCTBIO OCPENCTBOM JIEMOHCTpAIL
[IOCTAaHOBKH LENeH, it
IJIaHUPOBAHUS, KOHTPOJIS,
Uctopus OTKPBITHS u KOPPEKLIMU CBOMX JieiiCTBHil 1 KomnerotrepHo
ACUCTBUA OIIEHKH YCIICIIIHOCTH YCBOCHMUSI. ©
rajibBAHUYECKOT0 3JIEMEHTa CpaBHUBaIOT croco6 u | obopynoBaHue
Vcropus CO3IaHNUS pe3yJbTaT CBOUX JEHCTBUI C
AEKTPOPOPHOI MaITHHBI obpastom N JHCTOM
COIIPOBOXACHHUS.
OnbITHI Boubra. OOHapy MBAIOT  OTKIOHCHH, Komnerorepno
. OO01yMBIBAIOT TPUYHHBI
OIeKTPUHECKHi TOK OTKJIOHEHHH. OCYyIIECTBISIOT ©
B JIEKTPOJINTAX. CAMOKOHTPOJTb u | 0bopymoBanue
Pemenue OJIMMITHATHBIX B3aUMOKOHTPOJIb. Micnons3osanue | O0OpynoBanue
3aJa4 Ha N3MEPUTEIILHBIX AT
3aKOHBI IOCTOSTHHOTO TOKa puOOpOB. BeimonHeHne | I€EMOHCTpaluii
Habmtonenue 3aBucuMocTu MabOpaTOpHbIX U MpakTHueckux | OOopymoBaHue
COIPOTHUBIICHUS MPOBOIHUKA pabot. [luarnoctrka U | s
OT TEMIEPATYPHI. yCTpaHEHUE HeHCIpaBHOCTEN JIEMOHCTpAIHi
npubopoB. BricTpanBanue
JlaboparopHas pabora TUIIOTE3 Ha OCHOBAHUU O6opynoBa
«Omnpenenenue CTOMMOCTH MMCIOIINXCS JaHHBIX. HUC IJIA
M3PACXOJ0BAHHOU Koncrpyuposanue u 1m1abopaTOPHBIX
DIIEKTPOIHEPTUH 1o MOJIETHPOBAHHE. pador 1
MOIIHOCTH MOTPEOUTEIIS U 10 YICHUYCCKHX
CUBTIHKY» OIIBITOB (na
6aze
YHpaBisoT  CBOEH KOMIUIEKTOB
MO3HABATEJIBHOW H  y4eOHOM s O
Pemenue OJIMMITHATHBIX JCATEIBHOCTRIO  HOCPENCTBOM O6opynosa
MOCTaHOBKHU LENEH,
3afad 3 ITaHUPOBAHMUS, KOHTPOJIS, HUC JUIA
Ha TEIUIOBOE JCHCTBHE TOKA KOPPEKIIMK CBOMX JeiCTBHIl 1 JEMOHCTpAIL
OLIEHKH YCIEIIHOCTH YCBOCHHS. ui
DJIEKTPOMATHUTHBIE ABJICHUSL. CpasHuBator cnocod M | Ogopynosanue
DEKTPOHIMEPUTEBHBIE pesynbTar cBoMX AeHcTBMA C© | oo
o0pasiom — JTUCTOM .
prOOPBI. COTPOBOIKIICHIIS. JIEMOHCTpAIi
MarnuTtHas anoMaus. OGHapyxkuBaroT  orkiIoHenus. | OOopymoBanue
Maruutaele Oypu OO1yMBIBAIOT IPUYUHBI TUTS
OTKJIOHEHHH. OCYyLIECTBISIOT JIEMOHCTpAIIHA
Pa3HOBI/I,ZIHOCTI/I CaMOKOHTpOJ'IL nu
AJIEKTPOJIBUTATENECH. B3aMOKOHTPOJIb.
CseroBble | MIcTOUHMKM CBETa: TEIUIOBBIE, Ob6opynoBa
SIBJICHUSI | JIIOMUHECLICHTHbBIE




DKCTIepUMEHT HAOIIOACHHE. 1 YrpaBistoT cBOeH HUE A
MHorokpaTHoe n300pakeHHe TNO3HABATE/IbHON M yueOHOM JEMOHCTpAIL
npenMera B JIeSATENLHOCTBIO TOCPECTBOM i
HECKOJIbKUX TIOCKUX HOCTAHOBKH rerneH,
IUTAHUPOBAHMUS, KOHTPOJIA,
3cpKanax. KOPPEKLMU CBOMX NEHCTBHU H
N3rotoBuTh IEpUCKOI U ¢ ero | 1 OLICHKHM YCIEIIHOCTH ycBoeHus. | ObopymoBaHue
HOMOILLO IIPOBECTH Beuienstor 1 GOPMYIHPYIOT | pig
HaOJIOICHUS HO3HABATEIILHYIO HCIB. | nemoncTpamuii
Breigenstor  KOJTUYECTBEHHBIC
[TpakTuueckoe 1 XapaKTEPHUCTHKH 00BEKTOB, O6opynoBanue
HUCIIOJIP30BAHUC 3aJaHHbBIE CIIOBAMH. ATA
BOTHYTBIX 3€pKall [IpyHUMAIOT —[O3HABATENbHYIO | JACMOHCTpAIMH
3puTenbHbIC 1 LeJb W COXpAaHAT €€ Ipu O6opynoBa
WJUIIO3UHU, BBIITIOJTHCHUHN y‘le6HBIX HUEC IJId
MMOPOXKIacMbIC ,Z[Cf/iCTBI/IfI. Oco3HaroT CBOH JEMOHCTpaIl
MPEJIOMJICHUEM CBETA. naenucTBust.  MIMCIOT — HaBBIKH uit
Mupaxu. KOHCTPYKTUBHOTO OOIICHHS B
PasButHe BOJIOKOHHOM| 1 MaJIbIX TPYIITTaX.
OITUKH
Hcnonb3oBanue 3aKkoHOB| 1
CBETa B
TEXHHUKE
Hayka B | ABTOMaruka B Hamiei >ku3nu. |1 CamocrositensHo popmynupyroT | Komneroteprno
KU3HU Pasno ¥ TeleBHICHHE MMO3HABATENIbHYIO 33/1a4y. YMEIOT | €
ANbTCPHATHBHEE HMCTOUHHKH| 1 (WM pa3BHBAIOT) CIIOCOOHOCTH € | 00OPYIOBaHHE
SHepruu. Buspl MIOMOIIBIO BOIIPOCOB JOOBIBATH
3IIEKTPOCTAHIUH HEJIOCTAIONIYI0 HH(OPMAIIHIO.
Hayxka ceronns. Hayka u 1
0€e30MacHOCTh JTIOACH.
KanennapHo-temaTnueckoe njiaHupoBaHue 7 KJjace
Ha3Banue Tema ypoka Koa | OcHoBHBIE Buabl | Ucnonb3oBaHu
pazaena Hyec | JesiTeJIbHOCTH HA YPOKe e
TBO o0opynoBaHusi
yaco IleHTpa
B €CTeCTBEHHOHA
Y4YHOH u
TE€XHOJIOTHYEeCK
ol
HANMpPaBJEeHHOC
TeH «Touka

pocTa»




BBoanoe 3anstue. Llenu u CamocrosrenbHo GpopmynupyioT | KommberorepHoe
BBenenue | 3amaun kypca.  TexHuka TO3HABATC/IPHYIO  3a1a4y. o0opyaoBaHue
(14) 6e30MACHOCTH. YMEIOT ¢ IOMOILBIO BOIIPOCOB
Kunemat | CriocoObl onrcanus A0OHIBATH HEAOCTAIOIYIO | GopynoBane
uKa (7 9) | MEXaHUYECKOTO JBHKEHUS IIjIH(bOpMaHmO' Inie:

CIIOJIb30BAaHUE H3MEPHUTEIbHBIX .
npu6opoB. Beimonnenue ACMOHCTpalH

IIpsamonunerinoe nmaGopaTopHbIX 1 npakTHueckux | OOOpyloBaHue

PaBHOMCPHOC JBHKCHHC pabot. [luarnoctuka u | AIA

1o IJIOCKOCTH? yCTpaHEHHE HEUCIPABHOCTEN JEMOHCTpPALINI

Cmotps npubopoB. BeicTpanBanue

U3 KaKOH TOYKU Ha6J'IIOI[aTB TUIIOTER Ha OCHOBAHUU

OTHOCUTEIBHOCTD JBUKECHUS. UMEIOIINXCA JAHHBIX. O06opynoBanue

CroxxeHue IBMXCHU. Koncrpyupoanue u Inie:

MOJeJIMpOBaHue. BelltonHeHne JIeMOHCTpAIHi

Jlabopamopusie pabomul: 3ajaHnu 1o O6opynoBan

W3yaerme o — YCOBEPILIEHCTBOBAHUIO He i

CBOGOIHO IpHGOpOE. 1a00paTOPHBIX

Pa3paboTka HOBBIX BapHaHTOB

M1aJTaI0IIETO TeIay, OIIBITOB. pabor u

«M3yueHue Pa3pabotka U IpOBEpKa yAeHHHcCKx

ABHKCHHUA Tena 1o METOJUKHU SKCIIEPUMEHTAIBLHOU OHBITOB

OKPYMKHOCTIY pabotel. PaGora B  Mamibix

Kak wu «kyga moierena rpymmax. AHATH3HPYIOT, O6opynoBanue

BUITHCBAA BLIOUPAIOT U 00OCHOBHIBarOT | WA

KOCTOYKa? Pacuer CBO& pellieHe, nefcTBIS. JIEMOHCTpALUH

TpacKTOPHH ABIKCHUA TCT 1 [Ipencrapinenne  pe3ysIbTaToOB

fiepcoHaxen MTapHOM, IPYIIIOBOM

pacckason P.Pacm 0 JESATEIBHOCTH. VYyactue B

Mionxaysene JUaJore B  COOTBETCTBHHM C

HcTtopuueckas MpaBwIaMH pedeBoro Ob6opynoBanue

PEKOHCTPYKIUS OB ICHAL. IS

OIIBITOB lNamnes o JEMOHCTPALMI

OTIpeIeNIEHUI0

YCKOpEHUS g.

Omnpenenenyue CKOpoCTU Ob6opynoBanue

PaBHOMEPHOTO IS

JABMKCHUS IPHU I[GMOHCTpaHI/Iﬁ

MCIIOJIb30BAaHUU TPEHAXepa

«OeroBast TOPOKKa».

Junamux | Cuna Boiu, cuiia yoeK1eHus O6opynoBan
a (8u) 158107 ue TUISt
cuna - dbuzmdeckas YrpaBisoT  CBOEH JIEMOHCTpAIN

BeTMuMHA? MO3HAaBaTEIbHOM U  y4eOHOH i

Jlabopamopnas paboma: ACATEIBHOCTBIO TOCPENCTBOM O6opynoBan

«M3Mepenue Maccel Tena» FoCTaHoBIH HeseH, ue i

MJIaHUPOBAHUS, KOHTPOJIS,

JABrxenue T 1oz KOPPEKIIUH CBOMX JECHCTBHUM 1 NabopaTopHBIX

nefcTBHEM OLIEHKH yCTIemHoCTH yepoerms, | P200T 1

HECKOJIBKUX CHII CpaBHUBAIOT croco0 u | YICHUICCKHUX

[pe3yJIbTaT CBOMX JAECHUCTBHUM C OIIBITOB




JIBuxeHue CUCTEMBI 00pa3LoM — JINCTOM O6opynoBan
CBSI3aHHBIX COIIPOBOXACHHUS. ue JuIs
Tel OOHapyXHUBaIOT OTKJIOHEHHUS. JEMOHCTpaIH
OOyMBIBAIOT MPUYHHBI 71
Jlabopamopnvie ~ pabomevi: OTKJIOHCHHH. O6opynoBan
«3yuenue TPEHUSI Ocymectssior ue Juis
CKOJIBKCHUS CaMOKOHTPOJIb u n1abopaTOPHBIX
B3aUMOKOHTPOJIb. pa6oT -
Hcnons3oBanue VUCHHUECKHX
MU3MEPHUTENbHBIX
npubopoB. Brinonnenue OIIEITOB
Junamunka PaBHOMEPHOT'O mabopaTOPHBIX U MPAKTHYECKUX O6opynosatue
JBUKEHMSI 110 OKPY’KHOCTH pabot. Jluarnoctuka u TUISL
YCTpaHCHUE HeI/ICHpaBHOCTeﬁ I[eMOHCTpaI_[I/Iﬁ
Ucropus pasBuUTHA npuGOpoB. O6opynoBaHue
. BoicTpauBanue — rumores
IIpe/ICTaBICHUH O TUISt
Bcenennoi. Ha OCHOBAtH JEMOHCTpAaLNI
ConneuHas cucrema. VMCIOTIMXCA AAHHBIX.
OTKpBITHS HA KOHYUKE TIepa. Konctpyrposanue O6opynoBan
[lepBsbie HCKYCCTBEHHbBIE MOAICIMPOBAFTHE. ue Juis
CIIyTHUKH 3€MJIN. AEMOHCTpAN
i
Kak BbI sIXTy Ha30BeTE. ... CamocrostenbHo hopmyupyroT | KommbroTepHoe
Peaktusnoe JOBYKCHUE B IMO3HABATCJIIbHYIO 3a/1a4y. O60pyIIOBaHI/Ie
pupoJie. YMerot (WK pa3BUBaIoT)
PaccnenoBanue ATII ¢ CIIOCOOHOCTE ¢ MOMOIIBIO KommerotepHoe
IIOMOIIBIO 3aKOHA BOITPOCOB JIOOBIBATH O60py,HOBaHI/Ie
COXpaHEeHHs HEJIOCTAIONIYI0 HHPOPMAIIHIO.
NMmnyase | ummynsca Pabota B ManbIx rpynnax Haj
3akon JITOPUTMOM pEILIEeHUs 3aj1a4 1o
CoxpaHeH YKa3aHHOH TeMe (Ha nmpumepe
s BHUJICOMATEPHAIIOB U3
HMILyTbe UHTEpHETA).
a(3v)
Craruka | Jlabopamopuas paboma: YpaBisroT CBOEH Ob6opynoBaH
(24) «Ornpesienienne HEHTPOB Mace TIO3HABATENbHOH W yueOHOH Ve JuIs
pa3NUYHbIX TeJ (TpH ACATCIBHOCTBIO MOCPEACTBOM 1a0opaTOPHBIX
croco6a)» IIOCTaHOBKH ueneti, | hagor -
TUTAHUPOBAHMS, KOHTpOJIS, JACHHIECKIX
KOPPEKIIMH CBOMX JEHUCTBUH H
OLIEHKH YCIIEITHOCTH yCBOeHHMs. | OlPITOB
HpI/IMCHCHHC MMPOCTBIX B])Ule_]'[;{}()”[ u q)OpMy.]'H/Ip}IIOT KOMHBIOTCPHOC
MEXaHU3MOB B MMO3HABATEIbHYIO ek, | 000pyAoBaHKe
CTPOMTENBCTBE: OT 3EMJITHKH Brigensitor KOJIMYECTBEHHBIE

pi(e]




Hebockpeda

XapaKTePUCTHKH 00BEKTOB,

3a/IaHHbBIE CIIOBAMM.
[IpyHUMAIOT I103HABATEIILHYIO
LEJb W COXPaHSKT €€ IpHU
BBITTOJIHCHUH y4eOHBIX
el CTBUI. Oco3HaroT cBOU
merictBus.  MIMEOT  HaBBIKM
KOHCTPYKTUBHOTO OOIICHHS B
MaJIbIX Tpymmax.

Mexannyu
ecKHe
Ko0JIe0aHu
a1 "
BOJIHBI

(34)

Bune:
Koebanuii

MAasiTHHKOB

u

Hnux

CamocTosiTenbHO
hopmyIupyroT

Uto nepeHocuT BoIHA?

[I03HABATEIbHYIO  3a/auyy.

KonebarenpHble CHCTEMBI

IIpupoac U TCXHUKE

B

YMerT (v

Pa3BUBAIOT) CIIOCOOHOCTH C
HIOMOILBIO

BOIIPOCOB J00BIBAThH
HEJIOCTAIOLIYI0 HH(POPMALIUIO.
Pabora B ManbIx rpynnax Haj
QITOPUTMOM PEILIEHUS 33/]a4 110
yKa3aHHOH TeMe (Ha nmpumepe
BUJICOMATEPUAIIOB U3
UHTEPHETA)

O6opynoBan
ue s
JIEMOHCTpAIH
i

JIeKTPO
MATrHUTH
ble
Ko0JIe0aHu
U
BOJIHEI

(2w)

DKCrepuMeHTaIbHas
MPOBEpPKa CBOMCTB

OM BOJH.

Pa3paboTka HOBBIX BapUAaHTOB
omnbITOB. Pa3paboTka u mpoBepka
METOJIUKH SKCIEPUMEHTAIbHOM

Hccnenosanne
AIEKTPOMATHUTHOTO
n3nydennss CBU-neun

paboThl. PaboTa B MasbIx
rpynnax. AHaJIU3UpYIOT,
BbIOMPAIOT U 0OOCHOBBIBAIOT CBOE
pelIeHue, 1eHCTBUS.
[IpencraBnenue

pEe3yIbTaTOB MApPHOMU, IPYIIIOBOU
NIEATEIILHOCTH. Y4acTHE B
I1ajaore B COOTBETCTBUU C
[IpaBUJIaMU PEYEBOTO

[TOBEJCHUS.

Komneroreproe
obopynoBaHue

Komnberorepnoe
o0opynoBaHue

Onruka
(49)

HN3roroBienne Moaenu
KaJIEWIOCKOIIA.

'YrpaBistoT cBOEH

MO3HABATEJILHOU U

DKcrepuMeHTaIbHas
IPOBEpPKa 3aKOHA
OTpPaKCHHSI CBETA.

y4eOHOM MesTeNIbHOCTHIO
[MOCPEACTBOM IIOCTAHOBKH LETIEH,
MJIAHUPOBAHU S, KOHTPOJIS,
KOPPEKIIMU CBOMX JIEUCTBUU U

Jlabopamopnas paboma:
«3mepenune nokazarens

MMPEIOMJIICHUSA BOJABID)

OLCHKHU YCIICIITHOCTU YCBOCHMUS.
CpaBHHBAIOT CIIOCO0 U
pe3yJIbTaT CBOMX JAEHCTBUH C
00pa3Iom — JIUCTOM
COTTPOBOKICHHSI.

Komneroreproe
o0opynoBaHue

Ob6opynoBan
ue JyIs
JEMOHCTpAIH
i

O6opynoBan

ue JUIs
71a00paTOPHBIX
pabot u
YUYEHUUECKUX
OITBITOB




Kak oTtimmuarorcst mokasareiun
MPETOMJIICHUS IBETHOTO

CTCKJIa

OOHapy>KUBAIOT OTKIOHEHHUSI.
OOIyMBIBaIOT TPUYMHBI
OTKJIOHEHUH. OCyIEeCTBIAIOT
CaMOKOHTPOJIb U
B3aUMOKOHTpOJIb. PaboTa B
MalbIX rpynnax. Pemenne

ObopynoBan
ue uis
JIEMOHCTpAIX
51

OKCIICPUMCHTAJIbHBIX 3a/1a4,
00CyX/1eHue pe3yabTaToB,
MOCTPOCHHE TpadUIecKOit
3aBUCHMOCTH ITOKa3aTelIs
IPEJIOMJIEHUS CBETA OT €T0
daCTOTHI.

Puzuka
aToMa u
ATOMHOIO

siapa (44)

ITormomenue u UCITyCKaHUE
CBETa

aTOMaMH.
CHEKTPBHI.

OnrTuueckue

Pa3paboTka HOBBIX BapUaHTOB
onbITOB. Pa3paboTka u mpoBepka
METOJIMKH SKCIIEPUMEHTATIBLHOM
pabotel. PaboTa B MasnbIx

N3mepenne KIIJ[ conmneunomn
Oatapeu

rpynnax. AHaJIU3UpYIOT,
BbIOMPAIOT U 0OOCHOBBIBAIOT CBOE
[pELIEHHE, ICUCTBHUS.

BnusHue paguoakTUBHBIX
W3TyYCHHI Ha JKUBBIC
OpraHU3MBbl

IIpencrasienue
pe3yIbTaTOB MAPHOIL, IPYIIIOBOM
NESATEIILHOCTH. Y YacThe B

Croco0BbI 3alUTEL OT
pPaZMOaKTUBHBIX U3NTyYEHUN

Mraore B COOTBETCTBUU C
HpaBI/IJIaMI/I pequoro IIOBCACHUS.
PCHIGHI/IG E)KCHepI/IMeHTaJIBHI)IX
3amad. BemoaHenne
MPaKTUYECKON pabOTHI B MaJIBIX

rpynnax, ooCyxaeHue
PE3YJIBTaTOB.

Komnerorepnoe
o0opynoBaHuE

Komnerorepnoe
obopynoBaHue







