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HOACHUTEJIBHAA 3AIINCKA

Peanuzanus nporpaMmbl 00€CrieynBaeTCs HOPMATUBHBIMU JJOKYMEHTAMMU:

1. ®enepanbhbiil 3akoH 0T 29.12.2012 Ne 273-03 (pen. ot 31.07.2020) «O06
oOpazoBanun B Poccuiickoit ®enepauuu» (¢ W3M. W J0M., BCTYN. B CHJIYy C
01.09.2020).

2. TlacmopT HanuoHanbHOTO TpoekTa «OOpazoBaHue» (yTB. MPE3UTUYMOM
Cosera mipu Ilpesunente PO mo crparermyeckoMy pa3BUTHIO M HaIIMOHAJTbHBIM
MpoeKTam, NpoToko ot 24.12.2018 Ne 16)

3. TocynmapctBennass mnporpamma Poccuiickoit ®enepauun «Pa3Butue
obOpazoBanus» (yTB. [locranosnenuem IlpaBurenbcrBa P ot 26.12.2017 Ne 1642
(pexn. ot 22.02.2021) «O6 yTBep>KIAEHUU TOCYAapCTBEHHON MTporpammbl Poccuiickoit
Oenepanuu «Pa3zpuTre 00pazoBaHUN».

4. Tlpodeccuonansubiii crangapt «llemaror (megarornueckasi AesiTEIbHOCTh
B JIONIKOJIbHOM, Ha4YaJIbHOM OOIIEeM, OCHOBHOM OOIIEM, CpeaHeM O0O0IIemM
obOpasoBanuu), (BocmuTaTendb, yuurtedan)» (pea. ot 16.06.2019) (Ilpukas
MunucrepcTBa Tpyaa u counanbHoil 3amuTel PO ot 18 okTsi6pst 2013 r. Ne 544H, ¢
W3MEHEHUSIMH, BHECEHHBIMM TPUKa3oM MUHHCTEpCTBA TpyJa U conzamuTel PO ot
25.12.2014 Ne 11151 m o1 5.08.2016 1. Ne 422h).

5. Metoauyeckne peKOMEHJAUU MO CO3JaHUI0 M (PYHKIIMOHUPOBAHUIO B
o011e00pazoBaTeIbHBIX OPraHU3ALUAX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH U
MaJbIX TOPOJaxX, HEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOW U TEXHOJOTUYECKOU
HarnpaBieHHocTel («Touka poctay) (YTBepKIeHbI pacnopsskeHueM MUuHHUCTEPCTBA
npocseienus Poccuiickoit @eaeparuu ot 22 mast 2022 r. Ne TB 977/02)

6. Pabouas mnporpamma Bocnutanus MDBOVY «Tapyrunckas COILI wumenu
3aBepiinHckoro B..y.

BHeypouHasi AesITeNbHOCTh SIBJISIETCS COCTaBHOM dYacThi0 00pa30BaTEIBHOTO
mporecca U OJaHOW W3 (opM OpraHu3amuu CBOOOJHOTO BPEMEHH oOydJaromuxcs. B
pamkax peanuzanuu @I'OC OOO BHeypouHas JEATENIbHOCTh — 3TO 00pa3oBaTelbHAs
JeSITENBHOCTD, OCYIIECTBIsIEMas B (hOpMaxX, OTIIMYHBIX OT YPOUHOUH CUCTEMBI O0yUeHUS,
M HampaBlieHHAas Ha  JIOCTHKCHHE  IUIAHUPYEMBIX  pEe3yJIbTaTOB  OCBOCHUS
o0Opa3oBaTeIbHBIX MPOTrpaMM OCHOBHOTO 00Iero obpazoBanms. Peammsarus paboueit
MpPOrpaMMbl Kypca BHEYPOUYHOMW NESITEITHHOCTH MO (Qu3nke «IKCMEPUMEHTAPHI TI0
¢usnKe» CrocoOCTBYET OOIIEUHTEIUICKTYaIbHOMY HAIPaBICHUIO PAa3BUTHIO JTHYHOCTHU
obyugaronuxcs 7-9 - x kimaccoB. @u3ndeckoe 00pa30BaHKUE B CHCTEME OOIIETO M CPETHETO
o0Opa3oBaHus 3aHUMAET OJHO W3 BEAYIIUX MeECT. SBIssich (QyHIAaMEHTOM HAyYHOTO
MUPOMOHUMAHHUSI, OHO CIOCOOCTBYET (OPMHUPOBAHUIO 3HAHUN 00 OCHOBHBIX METOAAX
HAyYHOTO TIO3HAHUS OKPYKAIOMIETO MHpa, (YHIAMEHTAIBHBIX HAYYHBIX TCOPUUA H
3aKOHOMEPHOCTEH, (DOPMUPYET Y yHaIIMXCSI YMEHUS UCCIIEI0BATh U OOBSACHSTH SIBIICHUS
MPUPOABI M TeXHUKHU. Kak MIKOIBHBIN MpeaMeT, (pu3nka 001a1aeT OrpOMHBIM



IYMaHUTApHbIM TOTEHLMAIIOM, OHAa AaKTUBHO (POPMUPYET HHTEIUVIEKTyalbHbIE H
MHUPOBO33pEHYECKHE KauecTBa JUYHOCTH. JuddepeHuumanus mnpeamnonaraer TaKylo
OpraHu3aluIo npouecca o0Oy4eHHsl, KOTOpasi yYUThIBAET UHANBUAYAIbHBIE OCOOEHHOCTH
yUYalluxcsi, MX CHOCOOHOCTHM W HWHTEPECHl, JUYHOCTHBIM onbIT. [uddepenunanms
o0ydeHus (pu3NKe MO3BOJISIET, C OAHOM CTOPOHBI, 0O0eCTeUnTh 0A30BYIO0 MOJATOTOBKY, C
IpYyrol — YIOBJIETBOPUTH TMOTPEOHOCTH KaXAOro, KTO TMPOSABIAET HHTEpEC H
CIIOCOOHOCTH K MPEAMETY M BBIXOJMUT 32 PAMKM H3y4yeHUs (U3UKH B HIKOJIBHOM
Kypce. Ha 3aHiATHsX KpyKKa IUIaHUPYETCS penieHue MNpoOJEeMHBIX — 3aaad
MEXIPEIMETHOTO COJIEpKaHUs, BBIMOJHEHUE IKCIEPUMEHTAIBHO-PACUETHBIX 3aJaHUuN
UCCIIeIOBATENbCKOIO XapakTepa. Bce 3TO MO3BONIIET MOAHATH MHTEpPEC Y4alluxcs K
U3y4eHHI0 (QU3UKU. 3aHITHS MO3BOJIAIOT (OPMHUpPOBATH TaKWe BajKHbIE IS
COBPEMEHHOCTH KadecTBa 4YeJIOBEKa, KaK CTpPEMJICHHE K YCIeXy, YMEHue padoTarh B
KoMaHjie, padoTtaTh c oOopyaoBaHueM @u3nyeckod mnabopatopuu «Touka pocTay;
BOCIHUTHIBAIOT YYBCTBO KOJUIEKTUBU3MA, APYKObI W TOBapHIIECTBA, CHOCOOCTBYIOT
(OpMHUPOBAHUIO TAKUX YEPT XapaKTepa, KaK BOJIS, HACTOMYUBOCTh, OTBETCTBEHHOCTH 3a
BBLIIIOJIHEHUE 3aIaHUM.

eau xkypca
Llenpto  mporpamMmbl  Kypca  BHEYPOUHOH  JEATENBHOCTH 1O  (U3HKE
«DKcriepuMeHTapuil mo GusmKey», A ydamuxcs /-9- X KI1accoB SIBISIIOTCS :

* pa3BUTHE Yy YyYalIUXCs IMO3HABATEIIbHBIX HMHTEPECOB, HMHTEJUICKTYaJbHBIX U
TBOPUECKHX CIIOCOOHOCTEH B TIPOIECCE pEHICHUs MPAKTUYECKUX 3aJad |
CaMOCTOSTEILHOTO PUOOPETEHNSI HOBBIX 3HAHU;

* (hopmupoBaHUE U pa3BUTHE y YUAIIUXCS KIFOYEBBIX KOMIIETEHIIUNA — Y4EOHO —
NO03HABATEIBHBIX, THHOPMAIIMOHHO - KOMMYHUKATUBHBIX, COITMAIBHBIX, U KaK CIIEJCTBUE
- KOMIIETEHIINI JTMYHOCTHOT'O CAMOCOBEPIIIEHCTBOBAHHS,;

* (QopMupoBaHHE TMPEIMETHBIX W METANPEJAMETHBIX pEe3yJbTaTOB OOYyUYCHUS,
YHUBEPCAIBHBIX YICOHBIX ICHCTBHIA;

* BOCNUTAaHUE TBOPYECKOW IJIMYHOCTH, CIOCOOHON K OCBOCHHUIO TEPEIOBBIX
TEXHOJIOTUN U CO3JJaHUIO0 CBOMX COOCTBEHHBIX Pa3padO0TOK, K BHIIBUKEHUIO HOBBIX HJICH
U TIPOEKTOB; pealn3aiusi JESITeIbHOCTHOTO MOJX0Aa K MpeAMETHOMY OOYyYeHHIO Ha
3aHITHSIX BHEYPOUHOU NESITEILHOCTH IO (pU3MKeE.

Oc0OEHHOCTBI0O BHEYPOUYHOU JIEATEIHLHOCTH TO (PU3MKE B paMKax KPY>KKOBOM
paboTHI ABISETCS TO, YTO OHA HAMPABIEHA HA JOCTHKEHHE O0YJArONIMMUCS B OOJbIIEH
CTETICHH JIMTYHOCTHBIX ¥ METAPEIMETHBIX PE3YIbTATOB.



3agaum Kypca

Jlns peanuzanuu 1enei Kypca TpeOyeTcsl pellleHHe KOHKPETHBIX MPAKTUYECKUX
3aia4. OCHOBHBIE 3aJ]Ja4l BHEYPOUHOU AEATEILHOCTHU MO (DUUKHU:

* BBISIBJICHUE HUHTEPECOB, CKIOHHOCTEH, CIIOCOOHOCTEMN, BOZMOKHOCTEN yUaIIUXCS
K pa3JIMYHbIM BHUJIaM JESTEIbHOCTH;

* ¢opMupoBaHUE MPEACTABICHUS O SBICHUSX U 3aKOHAX OKPYXKAIOIIETO MUpPA, C
KOTOPBIMH IIKOJIBHUKH CTAJTKUBAIOTCS B IOBCEIHEBHOM KU3HMU;

* (hopMUpPOBaAHUE NIPEACTABICHUS O HAYYHOM METO/JIC MO3HAHUS;

* pa3BUTHE UHTEPECA K UCCIIEOBATEILCKOM AEATEILHOCTH;

* pa3BUTHE OIBITA TBOPUECKOU NESITEILHOCTH, TBOPUECKUX CITIOCOOHOCTEH;

* pa3BUTHE HABBIKOB OpraHMU3allUd HAYYHOT'O TPyJa, paOOThl CO CIIOBApSAMH U
SHIIUKJIONIEIUSIMU, PAOOTHI ¢ 000py1oBaHreM Jaboparopuu «Touka poctay;

* CO3/IaHUE YCJIOBUU JUIsl pealv3allid BO BHEYPOUYHOE BpeMsi MPUOOPETEHHBIX
YHUBEPCAJbHBIX YUYEOHBIX ICUCTBUN B YPOUHOE BpEMSI;

* pa3BUTHE OMbITa HE(HOPMATILHOTO OOIIEHUS, B3aUMOICHCTBUSI, COTPYTHUUECTBA;
pacuImpeHue paMmoK OOIICHUS C COITUYMOM.

* (popMHpoOBaHKE HABBIKOB MOCTPOCHMS (PUBMUECKUX MOJIENIed W OINpeeleHUs
IPaHUIl UX TPUMEHUMOCTH.

* COBEpIICHCTBOBAHWE YMEHUHN MPUMEHATH 3HAHUS N0 (U3MKE I O0BSICHEHUS
SIBJICHUI TTPUPOJIBI, CBOMCTB BEIIECTBA, PEIICHUS (PU3NUECKUX 3a]1a4, CAMOCTOSITEIIbHOTO
OpuoOOpeTeHnss U OIEHKM HOBOM HHGOpMaMK  (PU3UYECKOTO  COJAEpIKAHUA,
UCIIOJIb30BaHUS COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTH;

* UCIIOJIb30BaHKE MPUOOPETEHHBIX 3HAHUHN U YMEHHH JJIs1 pEIICHUS MPAKTUYECKUX,
’KU3HEHHBIX 33/1a4;

* BKJIIOYCHHE YyYalIUXCS B Pa3HOOOPa3HYIO EATEIbHOCTh: TEOPETUYECKYIO,
NPAKTUYECKYIO0, aHATUTUYECKYIO, IOMCKOBYIO;

* BbIpabOTKa THOKMX yMEHHI MEPEHOCHTHh 3HAHUS U HABBIKA HA HOBBIE (DOPMBI
yaeOHOM paboThI;

* pa3BUTHE COOOPA3UTEIHHOCTA M OBICTPOTHI PEAKIIMH TMPU PEHICHUH HOBBIX
Pa3TUYHBIX (PU3NUECKHUX 33]1a4, CBA3aHHBIX C IPAKTUYECKON IEATEIHLHOCTHIO.

HampasienHocts mporpaMmbl — mudpoBast 1adopaTopusi. Y poBeHb MPOTPaAMMBI —
6a30BbIit. Bo3pacT oOydarommxcs: ot 12 net no 16 ner. Cpok peanuzanuu mporpaMMBI:
1 ron, 34 gaca. PaGouas mporpamma Kypca BHEYPOYHOU NEATEILHOCTH TO (hU3UKE
«JKcriepuMeHTapuii Mo (U3MKe» TMpeaHa3HaueHa IS OpraHu3alii BHEYPOUHOMN
neaTebHOCTH oOydarommxcs 7-9 kmaccoB MBOY  «Tapyrunckas COII umenm
3aBepimHCcKoro B.M.»



Ilnanupyembie pe3yibTaThbl OCBOCHHS POrPAMMbI BHEYPOUYHOM AeATEIbHOCTH
«IKCnepUMEHTAPHUH 10 (PU3UKe» (C UCIOJIb30BaHUEeM 000pyaoBaHus «Touka
pocta») B 7-9 Kki1accax.

Peanuzanus nporpaMmbl CIOCOOCTBYET TOCTHXKEHUIO CIEIYIONIUX Pe3yJabTATOB:
JIndyHOCTHBIE:

B cepe MMYHOCTHBIX YHUBEPCATBHBIX YUEOHBIX IEUCTBUN yUaIUXCS:

* yueOHO-TIO3HABATENbHbIM HMHTEpPEC K HOBOMY YYEOHOMY MaTepuaay U crocobam
peLIeHUs HOBOW 3a/1auy;

* OpUEHTAIMS Ha TOHMMaHHE MPUYHUH ycreXa BO BHEYy4eOHOM eATeIbHOCTH, B TOM UHCIIE
Ha CaMOaHalIu3 U CAMOKOHTpPOJIb PE3yibTaTa, Ha AaHAJIU3 COOTBETCTBUSA PE3YIbTATOB
TpeOOBaHUAM KOHKPETHOM 3a/1auu;

* CIHOCOOHOCTb K CAaMOOLICHKE Ha OCHOBE KPUTEPUEB YCHEIIHOCTH BHEy4eOHOU
NEATEIbHOCTH,

Obyuarowuiicsi NOLYYUM 803MONACHOCHb Ol POPMUPOBAHUA!

* BHYTPEHHEW MO3ULMU IIKOJIBHUKA HA YPOBHE MOJIOKUTEIBHOTO OTHOUIEHHUS K LIKOJIE,
NOHMMAHHUS HEOOXOJAMMOCTH YUYEHHUSA, BBIPAXEHHOTO B TMpeolnafaHuu ydeOHo-
II03HABaTEJIbHBIX MOTUBOB;

* BBIPAKEHHOM yCTONYMBON yueOHO-TI03HABATEIbHON MOTUBAIIMM YUEHUS;

* yCTOMYMBOT0 Y4€OHO-I03HABATEILHOTO HHTEPECa K HOBBIM OOLIUM CIIOCOOaM pelleHus
3a/1ad.

MeTtanpeaMeTHbIe:

B cdepe peryasiTuBHBIX YHUBEPCAIBHBIX YI€OHBIX JICHCTBUMA YUAITUXCS:

* [JJAHUPOBATh CBOU JEHUCTBUS B COOTBETCTBUU C MOCTABJIECHHOM 3a/lauyeil U yCIOBUAMU
€€ peaju3ally, B TOM YHCII€ BO BHYyTPEHHEM IUIaHE;

* YYUTHIBATh YCTAaHOBJICHHBIC MTPaBUJjIa B MNIAHUPOBAHUU U KOHTPOJIE CIIOC00a pEIICHHUS;

* OCYILIECTBIIATh UTOTOBBIM U MOLIATOBBIM KOHTPOJIB 110 PE3YIbTATY;

* OLEHHMBATh MPABWIBHOCTh BBINOJHEHUS JEWCTBUS HA YPOBHE aJeKBATHOM
PETPOCIEKTUBHON OLEHKH COOTBETCTBUS PE3YyJbTAaTOB TPeOOBAHUSAM JAHHOW 3aJaud U
3aJ]Ja4HOM 00J1acTH;

* aJICKBaTHO BOCIIPUHUMATB IIPEJIOKEHNS U OLICHKY YYUTEIIEH, TOBAPUILIEH, POIUTENECH
U IPYTHUX JIFOJEH;

* pa3uyaTh CIIOCO0 M pe3ynbTaT NCUCTBHUS.

Obyuarowuiicsi NOIYYUM 803MONCHOCHb HAYYUMCAL:

* B COTPYJAHUYECTBE C YUUTEJIEM CTABUTh HOBBIE YUEOHBIE 3a]/1a4u;

* IPOSIBJISITH TO3HABATEIbHYIO HHUIIMATUBY B YYEOHOM COTPYAHUYECTBE;

* CaMOCTOSITEIbHO aJICKBaTHO OIEHUBATh MPABWIBHOCTH BBIMOJHEHUSI JEHUCTBUS U
BHOCUTHh HEOOXOJUMBIE KOPPEKTUBBI B UCIIOJIHEHHUE KAK 10 X0y €r0 pealn3aluu, TaK u
B KOHILIE JICVCTBHS.

B cdepe nozHaBaTeIbHBIX YHUBEPCAIBHBIX YUEOHBIX ACHCTBUM yUaIIUXCSI:

* OCYLIECTBJISITh MOUCK HEOOXOAUMON HH(pOpPMALMU AJisI BBINOJIHEHUS BHEYUYEOHBIX



3aIaHUN C UCTOJB30BaHUEM YYEOHOU JHUTEPATyphl U B OTKPHITOM HH()OPMAIIMIOHHOM
MPOCTPAHCTBE, SHIMKIONEAUMN, CIPAaBOYHUKOB (BKJIIOYas JJICKTPOHHBIC, ITU(POBHIE),
KOHTPOJIMPYEMOM MPOCTPAHCTBE

WNHuTtepnera,

* OCYILIECTBIIATH 3aMUCh ((PUKCAINI0) BEIOOPOUHOM HH(OpMAIIUU 00 OKpPYKAIOIIEM MUPE
1 0 ce0e caMoM, B TOM 4yucIie ¢ momoluipto nHctpymeHnToB MKT;

* CTPOUTH COOOILIEHHUS, POEKTHI B YCTHOM U MUCbMEHHOU (hopMme;

* IPOBOJIMTH CPABHEHHE U KJIACCU(DUKALUIO 110 33JJaHHBIM KPUTEPUSIM;

* YCTAHABJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U B U3YYAEMOM KPYTe SIBJICHUMH;

* CTPOUTDH PACCYKJICHUS B (OPME CBSI3U MPOCTHIX CYXKIACHUH 00 00bEKTE, €r0 CTPOCHUH,
CBOICTBaX M CBS3aX;

Obyuarowuiicsi NOIYUUM B03MOACHOCINb HAYUUMBCA!

* OCYUIECTBJISTh PACIIMPEHHBbIM MOUCK MH(GOpPMAIMM C MCIOJb30BAHUEM PECYPCOB
o6ubnuotex u cetu MHTEepHeT;

* 3aMMChIBaTh, (PUKCUPOBATh MH(OpPMAIKI0O 00 OKPYKAIOIIUX SIBICHUSX C MOMOIIBIO
uHctpyMeHToB UKT;

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHHS B YCTHOM M MUCbMEHHOU (opMme;

* OCYIIECTBIISITh BBIOOp Hambosee 3P(EKTUBHBIX CHOCOOOB pEIICHUS 3a71ad B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBU;

* CTpOUTH JIOTUYECKOE pACCYKJIECHHE, BKJIOYAIOIIEE YCTAHOBJICHUE MPUUMHHO-
CJIEJICTBEHHBIX CBA3€Il;

* MOTryT BBIUTM Ha TEOPETUUYECKUII YpOBEHb pEIIeHHUs 3a7ad: peuieHue 1o
ONpPE/IEJICHHOMY IUIaHy, BJIAJIEHUE OCHOBHBIMU IPHUEMAMM PpEIICHUS, OCO3HAHMS
JESITeIbHOCTU MO PELICHUIO 3a/1auH.

B cdepe kKoOMMyHMKAaTHBHBIX YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUM ydaluxcs:

* aJIEKBATHO HMCIOJIb30BaTh KOMMYHUKATHUBHBIE, IIPEXK/IE BCETO - peUYeBbIe, CPECTBA AJIs
pelleHus pa3IMYHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOMTh MOHOJIOTHYECKOE COOOILEHHE,
BJIJIETh JUAIOTUYECKON (OPMOI KOMMYHMKAIIMH, UCIIONb3Ys, B TOM YHCIIE CPEICTBA U
uHcTpyMeHThl UKT 1 nucTaHIimoHHOTO O0IICHUS;

* IONYCKaTh BO3MOKHOCTh CYILIECTBOBAHUS Y JIIOAEH pa3IMYHBIX TOYEK 3PEHMSI, B TOM
YHCIIe HE COBIAAIONINX C €ro COOCTBEHHOW, U OPUEHTUPOBATHCS Ha MO3ULIMIO TapTHEPa
B OOIIIEHUH U B3aUMOJCHCTBUH;

* YUUTBIBATh PA3HbIE MHEHUS M CTPEMUTHCS K KOOPAMHALMM Pa3IMYHBIX MO3HLIHN B
COTPYIHUYECTBE;

* popMynHpoBaTH COOCTBEHHOE MHEHHUE U TIO3UIIHUIO;

* IOrOBapUBATHCS U MPUXOJUTH K OOIIEMY PEIIEHUIO B COBMECTHOM JAESITEIIBHOCTH, B TOM
YUCJI€ B CUTyallMy CTOJKHOBEHHSI HHTEPECOB;

Obyuarowuiicsi NOIYYUM 803MONCHOCIb HAYUUMBCA!

* YUYUTBIBATh U KOOPJAUHUPOBATH B COTPYIHUYECTBE OTINYHBIE OT COOCTBEHHOM MO3ULIUU
OPYTUX JIIOAEH;

* YYUTBIBATh PA3HbIE MHEHUSI U UHTEPECH U OOOCHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

* IOHUMATh OTHOCHUTEJIBHOCTh MHEHUH U MOJX0A0B K PELIEHUIO TPOOJIEMBI;

* APryMEHTHPOBATh CBOIO MO3MUIMIO U KOOPAMHHPOBATH €€ C MO3ULUSIMH MapTHEPOB B
COTPYIHHUYECTBE NP BbIPAOOTKE OOLIET0O PEIICHHS] B COBMECTHOM JESTEIbHOCTH;

* 33/1aBaTh BOIIPOCHI, HEOOXOAUMBIE JJIsi OpraHU3aluy COOCTBEHHOW AESTENIBHOCTU U



COTPYAHUYECTBA C IAPTHEPOM;

® OCYIICCTBJIATD B3aMMHbIN KOHTPOJIb U OKa3bIBATb B COTPYAHHUYCCTBC HGO6X0,Z[I/IMYIO
B3aMMOIIOMOIIb.

IIpeamernsie:

- OPUEHTUPOBATHCS B SIBICHUSAX U OOBEKTaX OKPYXKAIOIIEr0 MUPA, 3HATh TPAHUIIBI UX
MIPUMEHUMOCTH;

- IOHUMATh onpeaeraeHus] GU3NUECKUX BEJIMUMH U IOMHUTDH ONpeienstonue GopmyIbl;
- MMOHUMAaTh KaKUM (PU3NYECKUM MPUHLHUIIAM M 3aKOHAM TOJYMHSIOTCA T€ WM HHbIE
OOBEKTHI U SIBJICHUS IPUPOJIBI;

- 3HAaHUE MOJIENIM MTOKMCKA PelIeHui JUIsl 3a7a4 1Mo (PU3HKE;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATUKH.

- IpUMeYaTh MOJIETH SIBJICHUI 1 00BEKTOB OKPYXKAIOLIEr0 MUPA;

- AaHAJIM3UPOBAThH YCIOBUE 3a]1a4U;

- nepeopMyIUPOBaTh U MOACIUPOBATH, 3aMEHSTh UCXOIHYIO 33/1auy IPYyTroi;

- COCTAaBJISITH IUIaH PELICHMUS;

- BBIIBUTaTh U MPOBEPSTH IPeAJIaraeMble JJIsl PEIICHUS] TUIIOTE3bI;

- BJIAJETh OCHOBHBIMM YMCTBEHHBIMHU OIEpALUSIMHU, COCTABIISIIOUIMMUA MOUCK PEIICHUS
3a/1a4u.

Conep:xanue mporpaMMbl BHEYPOUHOM J1eITeIbHOCTH
7 KJ1acce

Beenenne. Bronnoe 3anstue. Llenu u 3agaun kypcea. TexHruka 6€30MacHOCTH.

Posib 3kCcIepUMEHTA B "KH3HHU YeJI0BEKA.

Teopus: VI3yunTh OCHOBBI TEOPHUU MOTpeIIHOCTEN. [IorpemHocT npsAMbIX 1 KOCBEHHBIX
U3MEPEHUM, MAKCUMaJIbHas MOTPEIIHOCTh KOCBEHHBIX U3MEPEHHH, YUET MOTPEITHOCTEN
U3MEepeHui npu mocTpoeHun rpadukoB. [IpencraBiieHre pe3ynbTaTOB HU3MEPEHUN B
dbopme Tabnui u rpaduKoB.

Ilpakmuxa: OCHOBbl TEOpPUM TMOTPEIIHOCTEH MPUMEHSTh IMPU BBIOJHEHUU
HKCIIEPUMEHTATBHBIX 33]1a4, TPAKTUIECKUX padoT. (C HCMOJIb30BaAHUEM 000PY/10BAHMS
«Touka pocta»)

Xapakmepucmuxka 0CHOBHbIX 8UO08 OesIMENbHOCHIU.

[TpuBOAMTH IPUIMEPHI 00BEKTOB M3yueHUs U3k ((pusndeckue sBIeHUS, Puzndeckoe
TEJO, BEIIeCTBO, (pusndeckoe mose). HabmonaTs u aHAM3upoBaTh GU3NIECKUE SIBICHUS
(pukcupoBaTh W3MEHEHHS] CBOWCTB OOBEKTOB, CpaBHUBATh HUX M 0000IIaTh).
[To3HaKOMUTBCS € IKCIIEPUMEHTAIIBHBIM METOJIOM HCClieIoBaHus mpupoabl. COopka
npuOOpPOB M KOHCTpYKIui. Mcrmonp30BaHWEe M3MEPUTENBHBIX MPUOOPOB. BrimoaHeHMe
1a00paTOPHBIX U MPAKTUUECKUX PA0OT. J[MarHoCcTKa U yCTpaHEHUE HEeUCTPaBHOCTEN
npuOopoB. BricTpanBaHue runoTe3 Ha OCHOBAHUHU UMEIOIINXCS TaHHBIX.

MexaHuka.

Teopus: PaBHOMEpHOE U HEpaBHOMEpPHOE JBUKeHUE. [ paduueckoe npencraBieHue
NBWKeHMs. Pemenue rpaduyeckux 3aaad, pacdyeT IyTH U CpPEeIHEel CKOpOCTU



HepaBHOMEpHOTo ABWkeHus. [loHaTue nHepuun U UHEpTHOCTU. [leHTpobOexHas cuia.
[Ipumenenue JaHHBIX (PU3MUECKUX TOHATUNA B KUZHEACATEIBHOCTH denoBeka. Cuna
YOPYTrOCTH, CUJIa TPEHHUS.

Ilpakmuxa: WccnenoBaHue 3aBUCHUMOCTH CHJIBI YIPYTOCTH, BO3HHUKAIOIICH B
MPYKHUHE, OT CTeNeHU Aedopmaiiuu npyxkuHbel. OnpeaeneHue kodphuireHTa TpeHus Ha
TpuboMeTpe. (¢ Ncnojib30BaHueM odopyaoBanus «Touka pocTay)

NccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI OT CHUJIbI HOPMAJIBLHOTO JIaBJICHHUS.

Xapaxmepucmuka 0CHO8HbIX U008 0esIMENbHOCIU.

Ananuz TtaOmun, rpadukoB, cxem. I[louck oOBsicCHEHHS HAOIIOAAEMBIM COOBITHSIM.

Omnpenenenue CBONCTB MPUOOPOB IO UEpTEk)aM W MOJACISIM. AHAJIU3 BO3HUKAIOIINX

npoOJeMHbIX cutyanuil. M3o00paxaTh CUCTEMy KOOpPJMHAT, BHIOMPATH TEIO OTCYETA U

CBSI3bIBATH €T0 C CHUCTEMOM KoopauHaT. lcmonb3oBaTh CUCTEMY KOOpAMHAT JIst

U3YUYEHUs TMPAMOJMHEHMHOro ABWKeHus Tena. COopka TpUOOPOB W KOHCTPYKIIHMH.

Ucnons3oBanue u3MepUTENbHBIX MpPUOOpPOB. BrINonHeHUWe  1a0OpaTOpHBIX U

NpakTUYECKUX paboT (¢ ucmoab3oBaHueM obopyaoBaHusi «Touka pocray).

JluarHocTka ¥ yCTpaHEHHWE HEUCIpaBHOCTEW MpuOOpoB. BricTpamBaHue TuUmoTe3 Ha

OCHOBaHUHW MMEIOIMMXCS AaHHBIX. KOHCTpynpoBaHue U MojelIupoBaHue. BrimomHeHne

3a/IaHUH TI0 YCOBEPIICHCTBOBAHMIO MPUOOPOB. Pa3paboTka HOBBIX BapHAHTOB OIBITOB.

Pa3paboTtka u mpoBepka METOIWKH SKCIEPUMEHTalbHOW padoThl. Pabora B Maibix

rpynnax. AHaJU3UPYIOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE pEIICHHUE, JICUCTBUS.

[IpencraBieHne pe3yabTaTOB NAapHOU, IPYNIIOBOM NEATEIBHOCTU. Y YacTHE B TUAJIOTE B

COOTBETCTBHH C MPABUIAMU PEUYEBOTO IMOBEACHUSI.

I'mapocrarTuka.

Teopusi: 3axkoH Apxumena, 3akoH Ilackais, THApOCTaTUYECKOE JaBJIEHUE,

COOOIIAIOIINECS COCYbI, THAPABINYECKHAE MAIITUHBI.

Ilpaxmuxa: 3a0ayu: BEITAIKUBAIONIAS CUJIA B PA3IIMYHBIX CHCTEMaX; MPUOOPHI B 3a/1a4ax

(coobmiaromuecss ~ COCynbl,  THAPABIMYECKUE  MAIIWHBI,  pblYarv,  OJIOKH).

DKCIepUMEHTAJIbHBIC 3aJJaHNUSA:

l)uzmepenue cuinbl Apxumena, 2)u3MepeHue MOMEHTA CUJIbI, JICHCTBYIOIIETO HA phlyar,

3)usmepeHue

paboThl CHJIBI YNPYTOCTH TIPH TOIBEME Tpy3a C TOMOIIBIO TOJABIKHOTO HIIN

HETIOJIBUKHOTO OJIOKa. (C MCMmoab30BaHneM 00opyaoBanus «Touka pocTa)

Xapaxkmepucmuxka 0CHOBHbBIX 8UO08 0esIMeIbHOCU:

Ananu3 Ttabmun, rpadgukoB, cxem. [louck oOBICHEHHS HAOIIOAAEMBIM COOBITHSIIM.

COopka mpubOpoB U KOHCTpYKIuH. lcmonb3oBaHWe W3MEPUTENBHBIX MTPUOOPOB.

BrimosniHeHne 1mabopaTOPHBIX M TMPAaKTHYECKUX paboT. JIMarHocTMka W yCTpaHEHHE

HEUCIIpaBHOCTEeW mpuOOpoB. BricTpamBaHWe THUIIOTE3 HAa OCHOBAaHUM HMMEIOIIMXCS

naHubix. KoHcTpywpoBanue u MojaenupoBaHue. Pabora B Malblx TIpymmnax.

AHanu3upyroT, BHIOUPAIOT U 00OCHOBBIBAIOT CBOE pellieHue, AeictBus. [Ipeacrapnenue

pe3yJIbTaTOB MApHOM, TPYNIOBON JesTeabHOCTH. [IoIroToBKa COOOIIEHNM U TOKJIAI0B.

VYyacTtue B 1uanore B COOTBETCTBUH C MPABUIIAMU PEYEBOTO MTOBEICHMUS.

CrarTuka.



Teopus: biok. Peryar. PaBHOBeCHE TBEPABIX TEJI. Y CIIOBUS paBHOBECU. MOMEHT CUJIBL.
[IpaBuno momentoB. lleHTp TskecTu. HccienoBaHue pa3auyHbIX MEXaHUYECKHUX
cucteM. KoMOuHHUpOBaHHBIE 3a/1a41, UCTIOJIB3YSl YCIOBUS PABHOBECHS.

IIpakmuxa: 3rotoBiieHne paboTarolei CUCTEMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX U008 0 IMENbHOCIU.

Ananuz TtaOmun, rpadukoB, cxem. [louck oOBsicHeHHS HAOIIOAAEMBIM COOBITHSIM.
Omnpenenenue CBONCTB MPUOOPOB IO UepTEX)aM W MOJACISIM. AHAlIU3 BO3HUKAIOIINX
npoOsieMHbIX cuTyaruil. HabmrogaTe AeiicTBUE MPOCTHIX MEXaHU3MOB. [103HaKOMUTHCS
¢ (¢u3nUecKoil MOJEbI0 «abCoNMOTHO TBEPIOE Tenoy». Pemars 3a1aun Ha IPUMEHEHUE
ycioBusi(TipaBuiia) paBHoBecus phiuara. [IpumeHsTs ycioBue (NpaBUJIO) paBHOBECHUS
ppluara st OOBSICHEHHS JCHUCTBUSI PA3IUYHBIX HUHCTPYMEHTOB, HCIOJIB3YEMBIX B
TexHuke U B ObITy. COOpKa nmpuOOpOB M KOHCTPYKITUi. Vcronp30BaHne M3MEpUTETbHBIX
npubopoB. BeimonHeHre 1a00paTOPHBIX U MPaKTHYECKUX padboT. luarnoctuka u
yCTpaHEHUE HEUCTIPABHOCTEH MpuOOpOB. BeICTpanBaHWe TUMOTE3 HA OCHOBAHUU
UMEIOIIUXCS NaHHbIX. KOHCTpyHpoBaHue U MOJeIUpoBaHue. BrinonHeHne 3a1aHuil 110
YCOBEPIIICHCTBOBAaHUIO MTPUOOPOB. PazpaboTka HOBBIX BAPUAHTOR OMBITOB. Pa3paboTka u
IIPOBEPKA METOJUKH IKCIIEPUMEHTAITBHON PabOTHI.

Pabora B ManpIx rpynmnax. AHaJIU3UPYIOT, BELIOMPAIOT 1 0OOCHOBBIBAIOT CBOE PEIICHHE,
nerictBus. IlpencraBneHwe  pe3ynbTaTOB — IMAPHOW, TPYNMNOBOM  JIESATEIBHOCTH.
[lonroToBka coobmeHuid M qokianoB. OCYIIECTBISIOT CaMOOIIEHKY, B3aHMMOOIEHKY
NEATEIbHOCTU. Y YaCTUE B IUAJIOTE€ B COOTBETCTBUHU C NMPABUIIAMHU PEUYEBOTO TTOBECHUS.

8 Kiacc

TenuoBbie sIBJICHUS.

TennoBoe pacmmpenue tei. [Iporecchl maBiaeHus U OTBEPAECBAHUS, UCTIAPEHUS U
KoHJeHcanuu. Temnonepenaya. BiakHOCTh BO31yXa Ha pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. Habmonenue tasHus yipaa B Boje. 2. CKoOpocTH ucCTapeHUs
pa3nu4HbIX kuakocten. 3. TernnoBsie qBUTATENN OYIYIIETO.

Jlabopamopnule pabomul (¢ Hcnoib3oBanueM odopyaoBanus «Touka pocray): 1.
W3menenus qIMHBI Tella MPU HarpeBaHWU M oxjaxaeHud. 2. OTiuBKa napaduHOBOTO
conmatuka. 3. Habmomenune 3a turaBinenuemM jpaa 4. OT 9ero 3aBUCUT CKOPOCTH
ucrnapeHus xuakoctu? 5. Habmoaenne TenaonpoBOHOCTH BOABI U BO3IyXA.
Xapakmepucmuxka 0CHOBHbIX 8UO08 OesIMENbHOCHIU.

CamocTosTenbHO (OPMYNHPYIOT TO3HABATEIBHYIO 3aJady. YMEIT C IOMOIIbIO
BONIPOCOB J00BIBaTh HeAOCTaromyto uHpopmarmio. lcnonb3oBaHne W3MEpPUTEIBHBIX
npubopoB. BrlmonHeHWe Ta0OpPATOPHBIX M MPAKTUYECKUX paboT. [luarHoctuka wu
yCTpaHEHHWE HeHCcHpaBHOCTEW MpuOOpoB. BricTpamBaHWe TUNOTE3 HAa OCHOBAHUU
uMeronmxcs JaHubix. KoHcTpyrnpoBaHnue 1 MoieIMpOBaHUE.

BoinonHenue 3alaHuMii 1O yCOBEPIIEHCTBOBaHMIO MpuOOpoB. Pa3zpaboTka HOBBIX
BApUAHTOB OMBITOB. Pa3paboTka U mpoBepKka METOAMKU AKCIEPUMEHTATBLHON pabOTHI.
Pabora B mManbIx rpynnax. AHaIU3UPYIOT, BBIOUPAIOT U 0OOCHOBBIBAIOT CBOE PEILICHHUE,
nerctBud. [IpencraBinenue pe3ynpTaTtoB NapHOM, TPYNIIOBOM JESATEIBHOCTH. Y4YacTHE B
JIMAJIore B COOTBETCTBUU C MPABUIIAMH PEUYEBOTO



ITIOBEJICHMS.

JileKTPpUYeCKHE SIBJICHUS.

Mukpomup. Mogenu aroma, cymecrBoBasmme 10 Havana XIX. Mcropust oTkpeITHS U
JEUCTBUS TaJbBaHUYECKOrO 3yeMeHTa. McTopus co3gaHust 3neKTpo(OpHOM MAalllUHBI.
OmneiT Bonbra. DNE€KTpUYECKUN TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ AcmoJib3oBaHueM odopyaoBanus «Touka pocTa»)

1. Mogenu aromoB. 2. ["'aibBaHMYECKHE 3JIEMEHTHI. 3. DIeKTpoPOpHOit

Mamusbl. 4. OnbiTel BonbTa u [MansBaHu.
Jlabopamopnvie pabomwi: 1. Co3naHue TalbBaHUUYECKUX JJIEMEHTOB W3 MOAPYYHBIX
CPEICTB. 2. DNEKTPUUYECKHUIN TOK B JKUJKOCTAX CO3AAHUS «30JI0TOTO KIFOUHKAY.
Xapakmepucmuka OCHOBHBIX BUAOB JI€SITEIbHOCTH:

VYropaBnsitor cBOeil MO3HABaTENbHOM W y4eOHOM JEATETbHOCTBIO MOCPEICTBOM
NOCTAaHOBKM LIEJIEN, TUNIAHUPOBAHUS, KOHTPOJIS, KOPPEKIMU CBOUX ACHCTBHM M OLIEHKHU
ycremHocTy yecBoenus. CpaBHUBAIOT CIIOCO0 U pe3yibTaT CBOMX JIEUCTBUI ¢ 00pa3LomM
- JHUCTOM comnpoBoXkaeHUs. OOHapYKUBAIOT OTKJIOHEHUS. OOIyMBIBAIOT NPUYMUHBI
OTKIOHEHUH. OCyIIECTBISAIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb.  Mcronb3oBaHWe  M3MEPUTENBHBIX  NpuUOOpoB.  BeimomHeHue
1a60paTOPHBIX M MpaKTUYECKUX padoT. /lmarHoctuka m ycTpaHeHHME HEUCIPABHOCTEM
npuOopoB.  BricTpanBaHue THUNOTE3 HAa  OCHOBAaHUM  HMMEIOUIUXCS  JIaHHBIX.
KoHcTpynpoBaHue u MOAEIMpPOBaHUE.

JJIEKTPOMATHUTHBbIEC SIBJICHUS.

MarnutHoe T1oNie B BemiecTBe. MarHuTHas ~aHomanus. MarHuTHele  OypH.

PazHoBunHOCTH AIEKTPOU3MEPUTETbHBIX npuOopoB. PazHoBuHOCTH
AIEKTPOABUTATEIICH.
Hemoncmpayuu (¢ ucnojib3oBanueM odopynoBanus «Touka pocra»): 1.

HarnsnHocTs noBeeHus BEIIECTB B MarHUTHOM Tioiie. 2. [Ipe3enranuu o

MarHUTHOM Moje 3eMJIM M O MarHuTHbIX Oypsix. 3. JlemoHCTpaius pa3HOBHIHOCTEH
ANEKTPOU3MEPUTEIBHBIX pruOOpOB. 4. HarnsaHocts Pa3HOBUAHOCTEN
BJIEKTPOJABUTATEIICH.

Jlabopamopnvie pabomsei: 1. HccnemoBaHuwe pa3iMYHBIX BJIECKTPOU3IMEPHUTEIBHBIX
pruOOpOB.

Xapaxkmepucmuka 0CHOBHbIX 8UO08 OesIMENbHOCHIU.

YopaBisitoT CBOEil MO3HABAaTENbHOM W y4eOHOW JEATEThHOCTHIO MOCPEICTBOM
[IOCTAHOBKH LIEJIEH, UIAHUPOBAHUS, KOHTPOJISA, KOPPEKIIUU CBOMX JIEMCTBUN U OLEHKHU
YCHEMHOCTH ycBOoeHUs. CpaBHUBAIOT CIIOCO0 M PE3yJbTAT CBOMX JICUCTBHUI ¢ 00pa3ioM
- JIUCTOM compoBoXkacHHs. OOHapYKHMBAarOT OTKIOHEHUS. OOIYyMBIBAIOT TPUYUHBI
OTKJIOHEHUHN. OCyIIECTBISAIOT CAMOKOHTPOIb U

B3aHUMOKOHTPOJIb.

OnTuyeckue siBJIeHMS.

Hctounnkn cBeTa: TEIUIOBBIE, JIOMUHECLEHTHBIE, HCKYCCTBEHHbIE. M3roroBneHue
KaMmephbl - 00CKypa U UCClieIoBaHUE U300paKeHUsl C MMOMOIIbI0 Moiesin. MHOTOKpaTHOE
M300paxKeHre MpeIMEeTa B HECKOJIBKHUX TUIOCKUX 3epKaiax. MI3roTOBUTH MEPUCKOI U C €r0
MOMOIIIbI0 TIpOBeCTH HaOmroneHus. [IpakTuyeckoe MCHOJNb30BAHUE BOTHYTHIX 3€pKall.
3pUTENBHBIE WILTIO3UH, TOPOXKIAEMBIE



npeiaoMieHueM cBera. Mupaxu. PaszButhe BOJOKOHHOM ontuku. Mcemosb3zoBaHue
3aKOHOB CBETA B TEXHUKE.
Hemoncmpayuu (¢ ucnosib3oBanueM ooopynoBanus «Touka pocray)

1. PaznuuHble UCTOUHUKH cBeTa. 2. M300paxeHue npeaMera B HECKOIbKUX
IUIOCKUX 3epkaiax. 3. M3oOpaxeHue B BOTHYTHIX 3epkanax. 4. Hcnonb3zoBaHue
BOJIOKOHHOM  ONTUKU. 5.  YcTpolictBo  (oToanmapaTtoB,  KHUHOMNPOEKTOPOB,
KaJIEHJOCKOIIOB.
Jlabopamopnvie pabomwi: 1. N3rotoBineHue kamepsl - OOCKypa U HUCCIEJOBAaHUE
M300paKkeHUs ¢ TOMOLIBI0 Mojenu. 2. [IpakTuueckoe npuMeHeHne TIOCKUX 3epKai. 3.
[IpakTuyeckoe HCMONB30BaHUE BOTHYTHIX 3epkai. 4. HM3roromieHue nepuckona Hu
HAOJIIOIEHUS C IOMOILIBIO MOJIEIH.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCIU.
VYropaBnstor cBoeil MO3HaBaTeAbHOM M Y4eOHOM JESTENbHOCTHIO TOCPEACTBOM
NOCTAaHOBKH 1I€JI€eH, TUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIIMU CBOUX ACHCTBUN U OLIEHKHU
YCIICIIHOCTH YCBOCHHUS. Bhienstor u GopMynHpyIOT MO3HABATENbHYIO 11e]b. Boimenstor
KOJIMYECTBEHHbIE XapaKTEPUCTUKU OOBEKTOB, 3aJaHHbIe cloBamMu. [IpuHHMaIOT
MO3HABATEIbHYIO LEJIb U COXPAHSIOT €€ MPHU BHIIIOJHEHUU
yueOHbIX aeicTBuil. Oco3HaOT cBOM JeicTBHs. MIMEIOT HaBBIKM KOHCTPYKTHBHOTO
OOILIEHUsI B MAJIBIX TpyTMax.
YesoBek ¥ npupoaa
ABTOMaTHKa B Hamieil xu3HU. [I[puMepsl HCIIOJIB30BaHUSI AaBTOMATUYECKUX YCTPOUCTB B
HayKe, Ha Tpous3BojacTBe U B ObITy. CpenctBa cBs3u. Paano u TteneBuaeHue.
AnbTepHATUBHBIE HMCTOYHUKH OHHEpruu. Buasl snekrpoctanuuii. HeobxomumocTb
HKOHOMUH MPUPOJIHBIX PECYPCOB U UCIIOIH30BAHHUS, HOBBIX IKOJIOTUYHBIX U 0€30MaCHBIX
TexHoyioruii. Hayka u 6€301macHOCTb JIHO/ICH.
Hemoncmpayuu: 1. poromaTepuansl u caaiiabl Mo TEMeE.
Jlabopamopnvie pabomol.: 1. I3ydenue neicTBUN CPEACTB CBI3H, PAJIUO U TCJICBUICHUS.
Xapaxmepucmuka 0CHOBHBIX 8UO08 0eAMENbHOCIIU.
CamocTosaTenbHO (HOPMYJIHPYIOT TO3HABATEIBHYIO 3a/1ady. YMEIOT (MJIM pPa3BUBAIOT)
CIOCOOHOCTH € IMTOMOIIIBI0 BOTIPOCOB JJOOBIBATH HEJOCTAIONIYI0 HH(POPMAITHIO.

9 kiace
Kunemaruka
CrocoObl omnucaHus MexaHudeckoro nBmwkeHus. Cucrema otcuera. [IpsmonuneitHoe
nerkeHue. lIpsaMonuHeiHoe paBHOMEpPHOE JABMKEHUE MO IUIOCKOCTU. [lepemernienue u
CKOPOCTh NIPU PAaBHOMEPHOM  MNPSIMOJIMHEWHOM  JBH)KEHHH 1O  IUIOCKOCTH.
OtHocuTenbHOCTh JBWXKEHMS. CroxxkeHue ABWXKEHUW. [IpuHUMI HE3aBUCHUMOCTH
nBwkeHn. KpuBonmHeHoe aBWKeHHE. JIBHKeHHE Teila, OpOIIEHHOTO TMOJ YIJIOM K
ropu3oHTy. PaBHOMEpPHOE IBHKEHHE IO OKPYKHOCTH. YTIJOBasg CKOpocTh. llepuon um
yacToTa BpaiieHusi. CKopocTb
1 YCKOPEHUE NTPU PABHOMEPHOM JIBUKEHUH IO OKPY>KHOCTH.
Jlabopamopnule pabomwi (¢ HCMOJIb30BaHNEeM 000pyaoBanus «Touka pocTay):
N3yuenue nBmxeHus: CBOOOAHO MaJarouIero Tea.
N3ydeHne nBUXKEHUS IO OKPYKHOCTH.



lIpumepnvie memuvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM:
OrnpeneneHne CKOPOCTH PABHOMEPHOIO JIBMKEHHUSI MPHU HCIOJIB30BAaHUM TPEHAXEpPa
«OeroBas 10POXKKay.
Hctopruueckass pEeKOHCTPYKLHUS ONBITOB lalniies 1O ONpENeIeHUI0 YCKOPECHUS
CBOOOJIHOTO MaJCHUS Tell.
[TpuHIMIBL paGOTHI TPUOOPOB 711 UBMEPEHUST CKOPOCTENW U YCKOPEHMIA.
[Ipumenenue cBOOOHOTO MAJEHUS JIJIsI U3MEPEHUS PEAKIIUU YEIOBEKa.
Pacuyer TpaekTopuu ABHKEHUS IEPCOHAXEU paccka3os P.Pacmo.
Xapakmepucmuxa OCHOBHbLIX U008 OesmenlbHOCmU. YTEHUE W OOCYXKICHUE TEKCTa
cTaTell MHTEpPHET-CAaWTOB, OOCYXJEHWE MJOKJIaJ0B U TNPE3CHTAIMi, COCTaBICHUE U
pelieHue 3aaa4, oocyxaeHue crnocodoB pemieHus (moaroroka k OI'D o gusuke).
JAunamuka
Nuepumanbubie cuctembl otrcueta. Cuna. 3akonsl HploToHa. [[BrkeHue Tena moOJ
JNEUCTBUEM HECKOJbKUX CHJI. JIBMKEHME CHCTEMbl CBA3aHHBIX Teu. JluHamuka
PaBHOMEPHOI'O JIBUKEHHS MATEpUAIBHON TOUKU MO OKPYKHOCTH. Kiaccel cuil. 3akoH
BCEMHUPHOTO TATOTCHUS. J|BrKeHHe 11aHeT. ICKyCCTBEeHHBIE CITy THUKH.
Conneunasi cuctema. Mctopusi pa3Butusi npenactaBieHuii o Beenennoit. CtpoeHue u
3BOJIIONHS BeenenHo.
Jlabopamopnule pabomei (¢ HCNOJIb30BaHEeM 000pyaoBanus «Touka pocray):
N3Mepenne Maccel Tejla C MCIOJIB30BAHUEM BEKTOPHOTO PA3JIOKEHUS CHUJIBIL.
N3yueHne KUHEMAaTMKA W JUHAMHKA DPaBHOYCKOPEHHOI'O [JBIXKEHHUS (Ha NpUMEpeE
MamuHbl ATByzAa). MI3ydeHue TpeHus: CKOJIbKEHHUS.
IIpumepnvle membl nNPOEKMHBIX U UCCTIEO08AMENLCKUX pAOOM.:
Hcropuueckass pekoHCTpyKuus onbIToB KymoHa u AMOHTOHa 1O OINPEEICHUIO
BEJIMYMHBI CUJIbI TPEHUS CKOJIBKEHUS. [lepBble HCKYCCTBEHHBIE CIYTHUKN 3EMJIH.
Kak ornnuaroTcsi MexaHUYEeCcKHe MPOUECChl Ha 3eMJle OT MEXaHUYECKUX IMPOLECCOB B
kocMoce? Tena ConmHeuHol cucteMmbl. OTKPBITHS HA KOHYUKE Mepa.
Xapaxmepucmuka OCHOBHBIX 6UO08 OeameNbHOCMU: YTEHHE W OOCYXJIEHUE TEeKCTa
cTaTell MHTEpPHET-CAalTOB, OOCYXJeHWE AOKIAJ0B M NPE3CHTAIMH, COCTABICHUE U
pelnieHue 3aaa4, 00cyxaeHne crnocodoB pemenus (moaroroska k OI'D mo dusuke).
NMmnyabce. 3aK0H coOXpaHeHUs] UMITYJIbCA
Nmnynec. M3MmeHeHue wuMIysiabca MaTepuaidbHON Touku. Cucrema Ten. 3akoH
COXpaHEHHs UMITyJIbCa.
IIpumepnvie memuvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM:
PeaxtuBHoe nBmxkenue B npupone. Paccnepoanme JITII ¢ nmomompbro 3akoHa
COXpaHEHHMs UMITYJIbCa.
Xapakmepucmuka OCHOBHbIX U008 OesmenbHOCmU. YTEHUE W OOCYXKIEHUE TEeKCTa
cTaTe MHTEPHET-CANTOB, OOCYXJCHHWE JOKJIAJOB M IMPE3EHTAIMi, COCTaBJIICHUE W
penieHue 3a7a4, 00Ccyx aeHne crnocoboB pemrerus (moarororka k OI'D mo dusnke).
Cratuka
PaBHOBecue Tenma. MoMeHT cuiibl. Y CIOBUSI paBHOBeCHs TBepAoro tena. [IpocTeie
MEXaHU3MBI.
Jlabopamopnule pabomwi (¢ HCOJIb30BaHNEeM 000pyaoBanus «Touka pocTay):
Ornpenenenue HEHTPOB MACC Pa3IMYHBIX TeJ (TpU croco0a).



IIpumepnvle membl nPOEKMHBIX U UCCIE008AMENLCKUX pAOOM.:
[IpuMeHeHne MPOCTHIX MEXAHU3MOB B CTPOUTENIBCTBE: OT 3E€MJIIHKU J10 HeOOockpeOa.
UccnenoBanne KOHCTPYKIIUK BEIOCUTIEAA.
Xapaxkmepucmuxka OCHOBHbLIX U008 OesmenlbHOCmU. YTEHUE W OOCYXKICHUE TEKCTa
cTaTell WMHTEpPHET-CAaWTOB, OOCYXJEHWE MAOKJIaJ0B U NPE3CHTAIMi, COCTaBICHUE U
pelieHue 3aja4, 00cyxaeHue cnocodoB pemenus (nmoaroroska k OI'D no pusuke).
Mexannuyeckue KoJieOaHUs U BOJTHbI
Mexanunueckue koiebanus. [IpeodpazoBanue 3HEPTUM MPU MEXAHUIECKUX KOJIEOaHUSIX.
MaremaTudecKkuii ¥ py>KMHHBIN MasiTHUKU. CBOOOAHBIC, 3aTyXalOIINE U BHIHYKICHHbIC
kosneOanus. Pezonanc. Mexanuueckue BOIHBL. [[IMHA U CKOPOCTH BOJHBI. 3BYK.
Jlabopamopnule pabomwi (¢ HCNOJIb30BaHEM 06opyaoBanus «Touka pocTay):
N3yuenne koieGaHMil HUTSHOTO MasiTHUKA.
IIpumepnvle membl nPOEKMHBIX U UCCIE008AMENLCKUX pAOOM.:
CtpyHHBIE MY3bIKAJIbHBIE UHCTPYMEHTHI. KosiebaTenbHble CUCTEMBI B MPUPOJIEC U
TEXHHUKE.
Xapaxmepucmuka OCHOBHBIX U008 OesmenlbHOCMU. YTEHHWEe W OOCYXKIEHHUE TEeKCTa
cTaTell MHTEpPHET-CAaWTOB, OOCYXJEHWE OKIAJ0B M TPE3CHTAIMH, COCTAaBICHUE U
pereHue 3aaa4, oocyxaeHue crnocoboB pemieHus (moaroroska k OI'D o gusuke).
JJIeKTPOMATHUTHBIE KOJIeOAHUA W BOJIHBI
[lepemennsbiii anektpuueckuit Tok. KoinebaTenbHblii KOHTYp. BbIHYXIEeHHBIE WU
cB00OO1HBIE DM KoJIe0auust. DM BOJHBI U UX CBOICTBA.
IIpumepnvle membl nNPOEKMHBIX U UCCTIEO08AMENLCKUX pAOOM.:
[IpuHUMNBI pangMOCBS3M U TeleBUACHUA. Bnusaune OM H3IyyeHUHd Ha JKUBBIC
opraHu3Mbl. M3roToBieHne yCTaHOBKY JJIS IEMOHCTPALIMK ONBITOB 110 DOMMU.
OnektpoMaruutHoe uznydeHue CBU-neuu. Hcropuueckas peKOHCTPYKLHSI ONBITOB
Awmnepa.
Xapaxmepucmuka OCHOBHBIX 6UO08 OeameNbHOCmU: YTEHHE W OOCYXIEHUE TEeKCTa
cTaTell MHTEpPHET-CAalTOB, OOCYXJeHWE MOKIaJ0B W TPE3CHTAIMH, COCTABICHUE U
pelnieHue 3aaa4, 00cyxaeHne crnocoboB pemenus (moaroroska k OI'D mo ¢usuke).
OnrTuka
Uctounuku cBera. JleiicTBus cBeTa. 3aKOH MPSMOJUHEHHOIO paclpoOCTpaHEHHS CBETA.
3akoH oTpakeHus ceta. [locTpoeHne n3o00paxeHuil B INIOCKOM 3epKalie.
3aKOH MpeJIOMJICHUS CBETa Ha IJIOCKOW T'PAaHMIIE IBYX OJTHOPOJHBIX MPO3PAYHBIX CPE/I.
[Ipenomnenune cBera B npusMme. Jlucnepcusi cBera. SIBiI€HHE NOJHOTO BHYTPEHHETO
orpaxkenus. Jlunzpl. Tonkue nunH3b1. [locTpoeHnne n3o006pakeHni, co31aBaeMbIX TOHKIMHU
nuH3amu. ['1a3 u 3penue. OnTuueckrue npruoopsl.
Jlabopamopnule pabomei (¢ HCOJIb30BaHNeM 000pyaoBanus «Touka pocTay):
DKCnepuMeHTAalIbHas TPOBEPKA 3aKOHA OTPAXKEHUS CBETA.
N3mepenne nokazarens MpeaoMIICHUS BOJBI.
N3mepenne GoKyCcHOr0 pacCTOSAHUS COOUPAIOIIEH JIMH3HI.
IIpumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PADOM:
Uctopus uccnenoBaHust CBETOBBIX SBJICHUM.
Hcropuueckas pekoHCTpyKUHs Teneckona [ anumnes.
N3roroBneHne KamenmocKona.



Xapaxmepucmuka OCHOBHbBIX 6UO08 OesmenbHOCmU: YTEHHE U OOCYKIEHUE TEeKCTa
CTaTel MHTEPHET-CANTOB, OOCYXJEHUE J[OKJIAJOB W MPE3CHTAINI, COCTABICHHE U
pelieHue 3a1a4, 00cyxaeHne cnocooos pemenus (moaroroska k OI'D no dusuke).
DuU3UKa ATOMA U AaTOMHOI'0 SAPa

Crpoenue aroma. Ilornmomenue u ucnyckaHue cBeta aroMaMu. ONTHUYECKUE CHEKTPHI.
Omnwitel  Pesepdopna. Ilnanerapnas wmonens aroma. CTpoeHHE aTOMHOIO sipa.
3aps10BOE€ M MACCOBOE YMCIA. SIIepHBIE CUJIbl. DHEPrUsl CBA3M ATOMHBIX S/I€p. 3aKOH
paanoakTUBHOrO pacnana. Anbda- u Oera-pacnanbl. IlpaBuia cMmemenus. SnepHbie
peakuuu. Jlenenue u cuntes saep. SAnepnas suepreruka. Mcrounnku sneprun ConaHua u
3Be3q. Peructpauus siaepHbIX W3NydeHH. BiusHue pajgvoakTHBHBIX H3JyYEHUH Ha
’KUBbIE OpraHnu3Msl. Jlozumerpus. DKoiaorudeckrue npooaemMsl A1€pHON SHEPTETUKH.
IIpumepnvle memol nPOEKMHBIX U UCCIE008AMENLCKUX pAOOM.:

HcTopus nzyuenus aroma.

Nzmepenue KIIJ[ conneunoit 6arapeu.

HeBuuMble n3nydeHus B CIIEKTPE HATPETHIX TEJ.

Xapakxmepucmuka OCHOBHBIX 6UO08 OeameNbHOCmU. YTEHHE U OOCYXJIEHHE TEeKCTa
CTaTel MHTEpPHET-CAMTOB, OOCYXXJIEHHE JOKIAI0B U Mpe3eHTalUil, COCTaBJICHUE W
pelnieHue 3aaa4, 00cyxaeHue crnocooos pemenus (moaroroska k OI'D no pusnke).
®opMbl OPraHu3anu 00pa3oBaTeJLHOIO Mpouecca:

- TPYIIOBAs;

- UHJIMBHlyaJIbHas;

- ¢ppoHTANIbHAS.

Beayumme TexHoJ10ruu:

Hcnonp3yroTcsi  2JIEMEHTHl  CIAEAYIOIIUX TEXHOJOTMH: MpOEKTHas, IpOoOJIEeMHOIO
oOyueHusi,  MHPOPMAIMOHHO-KOMMYHUKALIMOHHAs,  KPUTHYECKOI'O  MBIIJICHHUS,
IpoOJIEMHOTO TUaora, urpoBasi.

OcHoBHBIE MeTOBI PA0OTHI Ha YPOKe:

Benymumu  meromamu  oOyueHUs  SBISIFOTCS:  YaCTHMYHO-TIOUCKOBOM,  METO[
MaTEMaTUYECKOr0 MOJIEIUPOBAHMS, AKCHOMATUYECKUI METO/.

D®opMbI KOHTPOJIA:

Tak xak 3TOT Kypc sBISETCS TONOIHUTEIbHBIM, TO OTMETKA B Oajjlax HEe CTABUTCSL.
VYyamuiicss yuuTcsl OLIEHHBATh ce0sl U JAPYTUX caM, YTO MO3BOJISIET pa3BUBATh YMEHUS
camMOaHajIMu3a U CIOCOOCTBYET Pa3BUTHIO CAMOCTOATEIHHOCTH, KAK CBOMCTBY JMYHOCTU
yyamerocs. BbIsBIIEeHHE IPOMEXKYTOUHBIX M KOHEYHBIX PE3YJIbTaTOB y4YallUXCs
MIPOUCXOAUT Yepe3 MPaKTHUECKYIO AeSITeNbHOCTD; 3a4e€THbIE PA0OTHI:

* TeMaThyeckas MoJ0OpKa 3a7ad pa3Iu4yHOrO0 YPOBHSI CIIOKHOCTH C INPEACTaBICHHEM
pa3HbIX METOJOB pEUIEHUS B BUJE TEKCTOBOI'0 JOKYMEHTA, NMpe3eHTanuM, ¢Jiui-
aHUMAIlHH, BUAEOPOJIUKA Wi WED - cTpaHuIbI (caiita)

* BBICTABKa IIPOEKTOB, IPE3EHTALIN;

* IEMOHCTpALMS SKCIEPUMEHTA, KAYECTBEHHOM 3a7]a4l ¢ KAY€CTBEHHBIM (YCTHBIM WJIU B
BUJIE MPWIOKEHUSA, B TOM YHCIE, NMPE3EHTAlMEl) ONUMCAaHUEM IIpoliecca Ha 3aHSITHH,
(ecTuBaE IKCIEPUMEHTOB; (PU3MUECKUE OJTUMITAA/BI.



KanennapHo-temaTnyeckoe niiaHupoBaHue / KJjaace

HasBanue Tema ypoka Koa | OcHoBHbIE Buabl | Ucnosib3oBa
pasnena H4Yec | JesiTeJIbHOCTH HA YPOKe HHE
TBO o0opynoBaH
qaco Usl IIeHTpa
B €CTeCTBEHHO
HAY4YHOH H
TEXHOJIOTUY
eCKOM
HANpPaBJIeHH
ocTei
«Touka
pocra»
BBoanoe 3ansrue. Ilemu u | 1 [TpuBomuTh  mpuMepbl  00BbEKTOB | KOMITBIOTEPH
3agaun  Kypca.  TexHuka usydeHus  pusukn  (pusmueckue | oe
Beegenne | Ge30macHOCT. SIBJICHUS, ¢duznueckoe TeNO, | oGopyOBaHM
(19) BELIECTBO,  (usMueckoe  IoIe). | o
Poab Cucrema enuHul, nouarne o | 1 Habmonars — m  anamsuposars Komnerorepu
(huzrueckue SIBJICHUS
IKCIEPHM | TIPAMBIX 1 KOCBCHHBIX (bukcupoBaTh M3MEHEHUs CBOWCTB 0e
€HTa B | U3MEPEHUAX OGBEKTOB, ~ CDABHHBATH WX H 000py1I0BaHH
KU3HH o6o6mare).  IlosHakomutsess ¢ | €
qyejqoBeKka | dusnueckui OKCIICPUMCHT. 1 3KCIIEPUMEHTAITBHBIM METOIOM O60py210B
3u) Bust (buzmgeckoro UCCIIEI0BAHUS OpUpoibl |  aHUE IS
JKCIIEPUMEHTA. (BOCTIpOM3BOIIMTE,  (PUKCHPOBATH | JEMOHCTP
HOFpeH_IHOCTB U3MEpPEHMUSL. HU3MCHCHUA CBOICTB OGBCKTa, aHI/Iﬁ
Buist aHanusupoBath. COopka mpubOpoB
NOrPEMHOCTEN  M3MEPEHNA. W KOHCTpyKHuiM. Ncnonb3oBaHue
Pacuér U3MEPHUTEIbHBIX prOOPOB.
[IOTPEIIHOCTH H3MEpEHAL. BeimonHenue  1aboOpaTOpHBIX U
IPaKTHUECKUX paboT. J{narnoctuka
Jlaboparopnas padota 1 U YCTpaHEHHE HEHCIPaBHOCTEH Obopynos
«M3mepenue obbema npu6opos. BricTpauBanue rumores | AHME VLA
TBCPAOIO Ha OCHOBaHUH nmerompxcs | 1A00PATOPHEI
tenay. [IpaBuna odpopmieHus JTAHHBIX. X pabor WU
J1a00paTOPHOU PabOTHI. VaEHIYECKIX
OIIBITOB
Mexanuk | PaBHOMepHOE u|ll Ananu3  Tabmun, rpaduKoB, O6opynos
a (8u) HEpPaBHOMEPHOE cxeM. Ilouck  oOBsicHEHHS aHue s
JBHKEHHSL. HAOITI0JaeMbIM COOBITUAM. | JTAOOPATOPHBI
I'paduueckoe npencranenue | 1 Ornpenernenne CBOWCTB | x paboT u
JBUKEHUS. npuOOpoB MO yepTexam H YUEHUYECKHX
Pemenne rpapuyecknx | 1 MOJICIISIM. AHaIu3 OmLITOB  (Ha
3amad, BO3HUKAOIINX POOIEMHBIX
pacyer TMNyTH U CpeaHeH cutyanuii. Uso0paxats cucremy Gase
CKOPOCTH KOOpJIMHAT, BbIOMpaTh Temo | KOMILICKTOB
HEPAaBHOMEPHOTO IBMKCHUS. OTCYéTa U CBSI3BIBATH €ro C AU OFS)
TlousTue HHEepIUn ul 1l CICTEMOU KOOpAWHAT.
HHEPTHOCTH. Mcnonb30BaTh CUCTEMY
IlentpoOexxHas cua.. KOOpAMHAT Ui M3Y4CHUS




Cuna  ympyroctu,  cuia MPSIMOJIMHENHOTO JIBUKEHMUSI O6opynos
TpEHUs rena. COopka mnpuboOpoB aHue s
JIaGoparopHas paboTa KOHCTpyKIuii. Mcmosnbp3oBanue | 1abopaTopHBI
«ccnenoBanue 3aBUCUMOCTH M3MEPUTEIIbHBIX npudopoB. | x pa6or u
CHJIBL YIPYIrOCTH, BeinonHeHue 1a00paTOpHBIX U VUEHUYECKHX
BO3HUK i B MPAKTUYECKUX aboT.

OSHMKAIOME P p ONBITOB  (HA
MpYXHHE, oT CTENEHU JluarHocTuka W  yCTpaHEHHE 5
nedopmaruu HEHCIIPaBHOCTEN puOopoB. a3e
[PYKUHBD). BoicrpauBanue — rumnore3 Ha | KOMIUICKTOB
JIaGoparopHas paboTa OCHOBaHUH umeromuxcs | g OI'D)
«Ornpenenenue naHHbIX. KoHcTpyupoBaHue u
ko3¢ dunmeHTa MoJenupoBaHue. BrimoaHeHue
TPEHUsI Ha TPUOOMETpPED. 3aJlaHUuI 1o
JlabopaTtopHnas pabota [YCOBEPILICHCTBOBAHUIO O6opynos
«HccnenoBanne 3aBUCUMOCTH npuOopoB. Pa3paboTka HOBBIX aHue s
CHUJIBI TPEHHUS OT CHIIBI BAPUAHTOB ONBITOB. PaspaboTka | maGoparopn
HOPMAaJIbHOT'O JaBJICHUS. 12l poBCPKa MCTOJUKHN BIX paboT u

DKCIIEPUMEHTANIHOM  pabOThL. | yyeHHYeCKHX
PaGoTta B WMajpIx Trpymmax. OMBITOB
AHAIM3UPYIOT, BBIOMpPAIOT H
0OO0CHOBBIBAIOT CBOE pEIIEHUE,
NENCTBHUS. IIpencraBnenue
PE3YIIBTATOB MapHOM,
rpynnoBon NeSITebHOCTH.
'Yyactue B uajore B
COOTBETCTBUM C  IpaBUIAMHU
€4EBOT'0 NTOBE/ICHMUSL.
I'mapocra | [InotHOCTE.  3amaya  naps Amnanu3 Tabnuil, rpaguKoB, CXEM. O6opynoBaHu
THKA I'epona [Tonck 0ObsAcHEHNS HAOMIONAEMBIM | € JIJIst
(129) Pemenue 3a1a4 noBbIIEHHOM coObrTHsiM. OTIpesiesicHre CBOMCTB | JIEMOHCTpAIIHiA
CJIOJ)KHOCTH Ha pacuer puOOPOB IO YepTeKaM U
INIOTHOCTH MOJCIAM. AHAJIN3 BOSHUKAIOIIIX
BCIICCTEA. npoGieMHsIx curyaruit. Coopka
Pemienue 3a1a4 MoBBIIEHHON PHGOPOB U KOHCTPYKIHIA. O6opynosanu
CIOXHOCTH Hcronb30BaHNEe N3MEPUTETBHBIX © At
JlaBrieHue >KUAKOCTH M rasa. npuGOpoB. Beimonmenue JEMOHCTpALUi
3aKOH J'Ia60paTOpHI>IX 1 IPAKTUYICCKUX
[Tackans
pabot. [lmarHocTuka u ycTpaHeHue
Coob1aronuecs cocypl. N
HeHCIpaBHOCTEH MpruOOpPOB.
JlaboparopHas paboTa O6opynos
BricTpanBaHue runore3 Ha
«HzrotoBienue MOJIeNU aHue s
OCHOBAHHMH UMCIONINXCA JaHHBIX.
¢doHTaHA» mabopaTOPHBIX
KoncrpyupoBanue u
JlaGoparopHas paboTa pabot u
MOJCINPOBAHUC. PabGora B ManbIx
«MzrotoBnenue MOJIeNTU A YUEHHUECKUX
(doHTaHA» Tpymiax. AHATMSUPYIOT, OMBITOB  (Ha

3akoH Ilackans. /laBnenue B
JKUAKOCTSIX U razax.
I'mapaBnuyeckue MalvHbI.
CooOraromuecs COCyabl.

BEIOHMPAIOT U 00OCHOBBIBAIOT CBOE
peleHue, JeUCTBHSL.
[Ipencrasnenue pe3ynbTaToB
MApHOM, TPYIITOBOM EATENBHOCTH.

BerTankuaromas cuiia. 3aKoH
Apxumena.

TToaroroska cooOIeHUN 1
JIOKJIaJI0B. YYacTHE B JUAJIOrE B

0ase
KOMIUIEKTOB
st OI'D

O6opynos

aHuc JJiia




COOTBCTCTBUHU C IIpaABUJIaMU IIICMOHCTp
PEYEBOro MOBEICHHUSL. Ayt
JIaboparopHas paboTa O6opynos
«BprsicHeHue yCI10BUsA aHue s
TUTaBAHUS naboparopH
TEI. BIX paboT
YUCHUIECKUX
OTIBITOB
brmok 3amau  Ha  3aKoH O6opynos
ITackams, afgue g
3aKOH ApxuMmena. JIEMOHCTP
brnox 3amau  Ha  3aKoOH anui
ITackans,
3aKOH ApxuMena.
Cratuka | brok. Peryar. Amnanu3 Tabnui, rpapuKoB, CXEM. ObopynoBanu
(1049) [Nouck oObsicHeHUs HAOMIOMAEMBIM | € JUISt
PaBHOBecHMe TBepABIX TeEIL coOpITusAM. OnipenieneHre CBOWCTB | IEMOHCTpaIuit
MowmeHT cunbl. I IpaBumo IprbOpOB 110 YepTexRaM U
MOMEHTOB. MOJEISAM. AHATN3 BO3HUKAIOIIIX
Llentp TSKECTH. MPOGIEMHBIX CHTYaIHH. O6opyaoBanu
UccnenoBanne  pa3iyHBIX HaOmonats AeficTsre npocThix e uIs
MeXaHu3MOB. [103HaKOMHUTECS C o
MEXaHHYECKUX CHCTEM (H3ICCKO MOLENbIO «aBconoTHo | ACMOHCTpattii
Kombunnposanubie sanaun, TBEpIOE Teo». Pemare 3agaun Ha
UCHOJIB3Ys ycnoBuA NPUMEHEHHE YCIOBUS(TIPaBHIIA)
PaBHOBECHA. paBHOBecus pbruara. [IpuMeHsTh
KombOuampoBanHbie 3a1a4m, yCII0BHUE
HCIOJIB3YS YCIIOBHS (paBMIIO) paBHOBECHSI PhIYara s
paBHOBECHS OOBSICHEHUS JEUCTBUS Pa3TMIHBIX
JIaGopaTopHasi paGoTa WHCTPYMEHTOB, UCIIOJIb3YEMBIX B O6opyzoB
«/3rotosnenne paboTaromei TeXHHKe U B ObITy. COOpKa aHue U
CUCTEMBbI OJIOKOBY. npHO0pOB 1 . 1ab0paToOPHBI
KOHCTPYKIIHMH. Hcnonp3oBanue
Odopmienue X pabor w
M3MEPUTEIHHBIX TTPHOOPOB.
paboTsL. Brmonaenne mabopaTopHBIX U yICHIHCCKNX
Pabora Haj IIPOCKTOM NPaKTHYECKHX PAbOT. OmpITOB  (Ha
«broxn». Oaze

JlaGopaTopHas paboTa
«H3roroBienue pabdoraromien
CHCTEMBI OJIOKOBY.

JlaGopaTopHas pabota
«H3roroBienue pabdoraromien
CHCTEMBI OJIOKOBY.

Odopmnenue paboTHI.

3amura npoeKToB.

JuarsocTuka u ycTpaHeHue
HEHCIIPaBHOCTEH MPrOOPOB.
BricTpanBaHue runore3 Ha
OCHOBaHUH UMEIOLINXCS JAHHBIX.
KouncrpynpoBanue

U MofenrpoBaHue. Brinonnenue
3aJlaHUi TI0 YCOBEPILIEH CTBOBAHUIO
npubopoB. Pa3paboTka HOBBIX
BapHUAHTOB OIBITOB.

Pa3pabotka u npoBepka METOJUKH
IKCIIEPUMEHTAIBHON PaboTHI.
PaGora B MasbIx rpymnmnax.
AHanu3upyoT,

BEIOUPAIOT U 00OCHOBBIBAIOT CBOE
peuieHue, 1eicTBusl.
[Ipencrasnenue pe3ynbTaToB
TIAPHOM, FPYNIOBOH

KOMIUIEKTOB
mst OI'D

O6opynos
aHHe IS

71a00paTOPHBI
X pabor u
YUEHUYECKUX
OTIBITOB

KomnbrorepH
oe
o6opynoBaHu
e




neaTenbHoCTH. IToaroroska
COOOIIEHNI U TOKIIAI0B.
OCyIIECTBISAIOT CAMOOIICHKY,
B3aWMOOIICHKY JIEITCIBHOCTH.
Vuactue B quanore B COOTBETCTBUU
C HpaBI/IJ'IaMI/I pCI-ICBOFO IIOBCCHUSL.

KaJIeHIlapHO'TeMaTI/I‘IeCKOC INIAHUPOBAHHUE 8 kiacc

Ha3sBanmue Tema ypoxka Kosn | OcHoBHBIC Buabl | Ucnosib30Ban
pasaena H4Yec | JesiTeJIbHOCTH HA YPOKe ue
TBO o0opy1oBaHu
Jaco sl IEeHTpa
B €CTeCTBEHHOH
ay4Hoi U
TEXHOJIOTHYeC
KOl
HANMPaBJEeHHO
creii «Touka
pocrtay
BBonnoe 3ansitme. llemu wu | 1 CamocrosrensHo GopMmyaupyroT | Ob6opymoBa
TemioBsle | 337a4n  Kypca.  TexHuka MMO3HABATEIIbHYIO 3a7a4dy. | HHUE TUTST
gBreHns | 0€30TMACHOCTH. YMET ¢ NMOMOIIBI BOIPOCOB | JIEMOHCTpAI]
OOBIBATH HEJIOCTAIONIYIO | Wit
PaznooOpaszue TEIJIOBBIX | 1 UH(pOPMAIHIO. Ob6opynoBa
SIBJICHUIA. TennoBoe Hcnonb30BaHne U3MEPUTENIBHBIX |  HHE JUTSt
pacuIMpeHue Tell. npuOOpoB. BemosHenue | gemMoHcTparl
71a00paTOPHBIX U MPAKTUYECKUX | U
JlaboparopHas paboTa 1 pabor. JluarnocTuka u Ob6opynoBa
«/3MeHeHus IIMHBI Tella IpU YCTpaHEHHE  HEUCNPABHOCTEH | Hue mis
HarpeBaHUU U OXJIAKJICHUN. prOOPOB. 1ab0paTOpPHBIX
BeicTpauBanue  rumore3  Ha | pabot u
OCHOBaHUU UMEIOIINXCS | yUeHHMYECKUX
nanHbIX. KoHcTpynpoBanue OIIBITOB
Tennonepenaua HaoOmronenue | 1 U MOJEIupoBaHue. Belnoyinenue O6opyn0Ba
TETUIONPOBOJHOCTHU BOJBI U 3alaHui 1o HUE ISt
BO3yXa. YCOBCPIICHCTBOBAHHUIO JEMOHCTpaIl
puOOpOB. wit
Pa3paboTka HOBBIX BapHAHTOB
JlaGopaTtopHas pabota 1 OIIBITOB. ObopynoBa
«M3mepenue ynenbHou Paspaborka u NpOBEPKA |  Hue miis
TEIUIOEMKOCTH pa3IuYHBIX MCTOJUKHU BKCHepHMeHTaHBHOﬁ J'Ia60paT0pHBIX
BEIIECTBY. pabotel. PaGota B  ManbIxX paboT "
[InaBnenue u orBepaeBanue. | 1 rpynnax. AHaTH3UPYIOT, YUYEHUUECKUX
JlaboparopHas pabota BBIOMPAOT M OOOCHOBBIBAIOT | OMBITOB (Ha
«OTINBKA CBOE peuieHue, JICVCTBUA. | Gase
napaHOBOTO CONAATUKA IIpencraBnenne PE3YIbTATOB | KOMIIJIEKTOB
IIapHOH, IpynnoBou | mgusg OI'D
JIaGoparopHas paboTa 1 JEATENBHOCTH.  Y4YacTHe B | (OGopyjoBa
«Habmonenne 3a JMaiore B COOTBETCTBUH C | pype g

IIJIaBJICHUEM

IpaBrujIaMu pCYCBOTO




TbJ1a» MIOBEJICHHUS. 1a00paTOPHBIX
pabort u
YYEHHUYECKHUX
OTIBITOB
Pemrenne OJIUMITHATHBIX ObopymnoBanue
3a/1a4 JUTSt
Ha YypaBHEHHE TEIIOBOTO JIEMOHCTpaIuit
Oasanca
Pemrenne OJIUMITHATHBIX ObopymnoBanue
3a/1a4 JUTSt
Ha pacuér TETJIOBBIX JIEMOHCTpaIuit
TIPOIIECCOB
JlaGoparopus
Kpuctajuiorpaduu.
Wcnapenue u koHieHcausl. ObopynoBanue
JUISt
JIEMOHCTpanui
CocraB atmocdepsl, ObopynoBanue
HaOIOZICHHE TIepeXo/ia IS
HEHACHIIIIEHHBIX TTapOB B JIEMOHCTpAIIHA
HACHIIIICHHBIE.
Brnaxnocte  BO3myxa  Ha ObopynoBanue
pPa3HbIX KOHTHMHEHTaX JUISt
JIEMOHCTpaun
Onektpud | Mukpomup. Mogenu atoma, YripaBisitor CBOEi1 Ob6opynoBa
ecKue CYILIECTBOBABIIIKE JI0 HaYaja MO3HABATEJIPHOW HW  y4eOHOM HHE JUIst
SBJICHMUS XIX NMEeSTEHPHOCTHIO TTOCPEICTBOM } IL(EMOHCTpau
[MOCTAHOBKHU 1ese, 17051
Uctopus OTKPBITUSA " MJIaHUPOBAHUS, KoHTpois, | KommbroTepHO
JICUCTBUS KOPPEKIIMU CBOMX JIEUCTBUM U e
rajbBaHUYECKOTr0 3JIEMEHTA OLIEHKH YCIIEIIHOCTH YCBOCHHUSI. 06opyIoBaHHE
Hcropus CO3IaHuUsA CpaBHUBAIOT C1roco0 u
35eKTpoopHOit pe3yabTaT CBOUX ICUCTBUM C
MAIIIMHBI oOpasom — JIUCTOM
OnEBITH BonbTa. COIIPOBOKICHUA. Komnbroreprno
DNEeKTPUYECKUN OOHAapy)KUBAIOT ~ OTKJIOHEHHA. | ¢
TOK B BJIEKTPOJIUTAX. O0yMBIBAIOT TIPUYUHbIL 06opysoBaHue
Pemenue OJIMMITUATHBIX OTKJIOHEHHUH. OCYIECTBIAIOT ObopynoBanue
3a71a4 Ha CAMOKOHTPOJIb u It
3aKOHBI IIOCTOSIHHOI'O TOKA B3aMOKOHTPOJIb. ﬂeMOHCTpauHﬁ
HaOronenue 3aBUCUMOCTH lcnonp3oBanue ObopynoBanue
COIIPOTHUBIICHHS IIPOBOJIHHUKA M3MCPHTCIIBHBIX ISt
OT npuOOpOB. Brinonnenue .
JIEMOHCTpanuit
TEMIIepaTypBI. Tab0paTOPHBIX U
JIaGoparopHas paboTa PAKTHHCCKIX pabor. O6opynoBa
«OnpeneneHue CTOUMOCTH JluarsocTuka - YcTpaHeHue HUE JUIst
M3PACX0/I0BaHHOU HeucnpaBHoCTeli mprGopoE. n1abopaTopHBIX
EKTPOSHEpTHI BoicTpauBaHue  rumnoTre3  Ha paGot "
10 MOII[HOCTU TOTPEOUTENS U OCHOBAHUH HMCIOTIHXCA YUYEHUUECKUX

1o
CYETUUKY»

MaHHBIX. KOHCTp}/'I/IpOBaHI/Ie
1 MOJCIIMPOBAHUC.

OIIBITOB (Ha
6aze




YpaBistoT CBOEHM | KOMIUJIEKTOB
Mo3HaBaTeNIbHOM ©  ydeOHoM | g OI'D
Pemenue OJIMMIMAIHBIX | 1 JIEATEIILHOCTBIO  [IOCPEICTBOM O6opynoBa
3a1a4 MOCTAHOBKH nemuei, HHUE JUIS
Ha TEIJIOBOE JIEUCTBHE TOKA MJIaHUPOBAHUS, KOHTPOJIS, JIEMOHCTpAILL
KOPPEKIIUU CBOUX JCHCTBUN U ui
DNeKTpOMAarHUTHEIE SBICHUS. | 1 OLICHKHN YCTICIITHOCTH YCBOCHHSI. ObopymnoBanue
DJIEKTPOU3MEPUTEIBHBIE CpaBHUBAIOT croco6 v | s
IpUOOPBL pe3yJIbTaT CBOUX JACUCTBHH C JIEMOHCTpauun
MarnurtHas agomaims. | 1 obpasuom - mcToM | ObopymoBaHue
MaraurtHabie COIIPOBOXIACHMA. TUIst
Oypu OOHapyXUBAaIOT  OTKJIOHEHHUSI. JeMOHCTpanii
Pa3HOBHIHOCTH 1 OO0ayMBIBAIOT TPUYHUHBI
AJIEKTPOIBUTATEIICH. OoTKJIOHEHUH. OCYIIECTBISAIOT
CaMOKOHTPOJIb u
B3aUMOKOHTPOJIb.
CgeroBble | Mcrounuku cBera: Temiossie, | 1 YTipaBisioT CBOEH Ob6opynosa
SBICHUS | JTIOMHHECIICHTHEIE MO3HABATEIPHOW ©  y4eOHOU HHUE JUTS
DKCIEPUMEHT HAOIIIOICHHE. 1 e TETLHOCTHIO TIOCPEACTBOM JIEMOHCTpAI]
MHuorokpaTHoe n300pakeHue [10CTAaHOBKH nene, 17071
npeaMera B HECKOJIBKUX MJIaHUPOBAHUS, KOHTPOJIS,
TUIOCKHAX KOPPEKIMU CBOMX JIEUCTBUI U
3epKajax. OIIEHKH YCTICIITHOCTH YCBOCHHUSI.
N3roToBHTH TIEpUCKOI ¥ € ero | 1 Beigensior  u - popmyaupyror | OGopynoBaHue
IIOMOIIIBIO IIPOBECTH [MO3HAaBaTCIbHYIO ICIb. TJIsL
HaOTIOAeHUS Boe1aenstor KOJIMYECTBEHHBIE | JEMOHCTpPAIHN
ITpakTHyeckoe 1  [XapaKTePHCTHKH 00BEKTOB, | OGopynOBaHUE
UCIIOJIb30BaHHE 3aJaHHBIC CJIOBaAMU. TUIs
BOTHYTBIX 3€pKaJl [[pyHUMAIOT — MO3HABATENLHYIO | HEMOHCTPAIHid
3pUTeENbHBIE WLTIO3UH, 1 [ICJIb W COXPaHAKT €€ IMpHU Ob6opynoBa
OPOXKAaeMbIe BBIIIOJIHCHUHN y‘IC6HBIX Hue ISt
PEJIOMIIEHUEM HeﬁCTBHﬁ. Oco3HaT CBOH JEMOHCTpAaIll
cBeta. Mupaxu. nerictBug.  MMeOT  HaBBIKU Wi
PazButue BOJIOKOHHOM | 1 KOHCTPYKTUBHOTO
ONTUKHU 00LIEeHUS B MaJIbIX FPYIIax.
Hcnonb3zoBanue 3aKoHOB | 1
CBETa B
TEXHUKE
HaykaB | ABTOMaruka B Hame xxusHu. | 1 CamocrosarensHo  GopmynupyoT | KoMbloTepHO
KU3HU Paﬂno U TEIECBUICHUEC 1 IIO3HABaTCIIbHYO 3aJayvy. VMmeroT e
AJbTepHATHBHBIE UCTOYHUKH | 1 (1 pasBuBaloT) CrOCOGHOCTE C | oGopynoBaHue
3HeprI/H/I. BI/I)IBI IIOMOIIBIO BOIIPOCOB ,Z[OGLIBaTL
3HeKTpOCTaHHHI>i HEAOCTArOUIYHO I/IH(l)OpMaLII/IIO.
Hayxka ceronnsa. Hayka u 1

0€30I1aCHOCTH JIFOAECH.




KanengapHuo-temaTuieckoe mjiaHupoBanue 9 kiace

Ha3Banmue Tema ypoka Koa | OcHoBHBIE BuAbI | Ucnosb30Banu
pasnena H4yec | J1esiTeJIbHOCTH HA YPOKe e
TBO o0opynoBaHusi
yaco LHEeHTpa
B eCTeCTBEeHHOHA
Y4YHOI "
TEXHOJIOTHYECK
oii
HANPAaBJIEHHOC
Tei «Touka
pocTay
BBomnoe 3amstue. llemm u| 1 CamocrosarensHo GopmynupyioT | Kommneroreprnoe
BBenenme | zamaun  kypca.  TexHmka MO3HABATEJIbHYIO 3amauy. | o0opyaoBaHue
(1) 0€30aCHOCTH. VMET ¢ TOMOIIBIO BOIPOCOB
Kunemat | CriocoObl onvcanus 1 N0ObIBaTh Hezpocraromyro | O0opynoBaHue
uka (7 9) | MEXaHHYECKOTO JBMKEHUS MH(pOpPMAIHIO. TUIS
Hcnonp3oBaHre U3MEPUTETBHBIX | IEMOHCTPAITHIA
[IpsamonuHeiiHOE 1 prOOPOB. Bemonnenue | O6opynosanue
paBHOMEpPHOE 71a00paTOPHBIX U T
IBIJKEHHE 110 IIJIOCKOCTH? MPAaKTUIECKUX pabor. EMOHCTpaIii
CmoTtps JlnarHocThka W yCTpaHEHHE
13 KaKo¥ TOUKH HaOI01aTh HEUCIPaBHOCTEH MpuOOPOB.
OTHOCHUTENBLHOCTD ABMKEHHUS. | 1 BoictpauBanne  rumore3  Ha | OGopynoBaHHE
Cio’xeHne IBIKEHUIA. OCHOBAaHWUU AMEIOIIUXCA | s
nanHbIX. KoHCTpyHpoBanue JEMOHCTPALi
Jlabopamopnsie pabomul: 1 U MOJenupoBaHue. BeimonHenne | OGopynosan
«3yuenue JBHKCHUS 3a71aHui mno ue s
CBO0OJTHO YCOBEPIICHCTBOBAHUIO 1ab0paToOpPHBIX
aJaromniero Tela», puOOpOB. pador "
«I/ISYLIGHI/IG Paspa60TI<a HOBBIX BAPHUAHTOB YUEHUYECKUX
JOBWKECHUS Tejia o OIIBITOB. OIIBITOB
OKPY>XHOCTH» Paspa60TI<a u IIPOBEPKaA
Kak w kyma nonerena |1 METOAUKH O6opynoBanue
BUIITHEBAS 9KCIIEPUMEHTAJIbHOW  paboThI. s
KOCTOYKa? Pacuer PaGora B Mampix rpymnmnax. TeMoHCTpamyi:
TpaeKTopun AHaNMM3UpPYIOT, BBIOMpAIOT U
JBUKEHHS TeNl U HepCOHaKeil 000CHOBBIBAIOT CBOE pEIlICHUE,
pacckasos P.Pacm> 0 neiictus. [IpeacraBnenue
MroHXay3eHe pe3yabTaTOB MAPHOM, TPYNIIOBOM
Hcropuueckas 1 JIEATENbHOCTH.  YHacTHe B | OGopynoBaHue
PEKOHCTPYKIIHS /Maniore B COOTBETCTBMH C | ;o
OTIBITOB lanunes o [IpaBuIaMu pe4€BOro JIeMOHCTpaIHii
OTIPEIeTICHHIO MOBEJCHUSI.
YCKOpPEHHUS J.
Onpenenenrue CKOPOCTH 1 ObopynoBanue
PaBHOMEPHOTO JBUKEHUS TUIst
Tip1 JIeMOHCTpaIuit
WCIIOJIb30BAHUU TPEHAXEPa
«OeroBast TOPOKKaY.
Junamuk | Cuna Bosy, cuna yoexaenus | 1 OOGopynoBaH
a (84) WJIN ue JUISL




cuia - ¢busnueckas YrpaBisitor cBoeH JIEMOHCTpAIU
BEJIMYMHA? [O3HABAaTEJIbHOM W yuyeOHOU 51
Jlabopamopnas paboma: NEeATEIbHOCTHIO OCPEACTBOM OOGopynoBax
«3mMepeHne Macchl Tenay» MOCTAHOBKH eNeH, ue st
I[BI/DKGHI/IG TElIa IO T, MJIaHUPOBAHUA, KOHTPOJIA, JIa60paT0prIX
JIEUCTBUEM KOPPEKIMU CBOUX JEHCTBUI U pabot u
HECKOJIBKUX CHIT OIICHKH YCTICITHOCTH YCBOCHHS. YYICHUYICCKUX
CpaBHUBAIOT croco0 U | OIIBITOB
JIBrxeHue CUCTEMBI PE3YJIBTAT CBOMX JAECUCTBUM C O6opymoBan
CBSI3aHHBIX 00pa3IoM — JIUCTOM ue VISt
Te COTIPOBOKICHHSI. JIEMOHCTpAIU
O6HapyXUBAIOT i
Jlabopamopuvie  pabomui: OTKJIOHEHHSL. O6mymbIBarOT OGopynoBan
«I/I3yquHe TpEeHUA MPUYIUHBI OTKJIOHEHHUH. He i
CKOJIBXXCHHUI OCyIecTBISAIOT 1a00paTOPHBIX
CAMOKOHTPOJIb )54 paﬁOT u
B3aMOKOHTPOJIb. YYIEHUYICCKUX
Wcnonbp3oBanne OIIBITOB
Junamuka PaBHOMEPHOTO M3MCPUTCIIBHBIX npubopoB. | OGopyaoBaHHe
JIBHJKEHUSA IO OKPY>KHOCTH BrimosmHEHNE J'Ia60paT0pHBIX u OISt
MPaKTUYECKUX pabor. JeMOHCTpATIHA
Ucropus pasBuUTHSA JlnarHocTvka W YCTPaHEHHE | OGopynoBaHHE
IIpe/ICTaBIICHHIA HEHCIIPaBHOCTEH TPHUOOPOB. ISt
o Bcenennon. CoiHeuHas BeicTparBaHue  TUIOTE3  Ha JIEMOHCTpaui
CHCTEMA. OCHOBAaHUU HUMEIOIINXCS
OTKpBITHS HA KOHYHMKE TIepa. nanHbIX. KoHCTpyHpoBanue Ob6opynoBan
[TepBrie HMCKYCCTBCHHBIC 1 MOJICIHPOBAHHE. ne JUTSt
CIyTHUKH JIEMOHCTpaIu
3emuu. 51
Kak BBI IXTYy Ha30BeTe. .. CamocrosrensHo popmynupyiot | KomnbrotepHoe
PeaktuBHOE  JBHKEHHE B MO3HABATEJIbHYIO 331a4y. o0opynoBaHue
OpUPOJIE. YmMerT (WM pa3BUBAIOT)
PaccienqoBanue JTII C CIIOCOOHOCTH C MOMOIIIBIO Kommnbroreproe
MTOMOIIBIO BOIIPOCOB JI0OBIBAThH 0bopynoBaHue
NUmnyiasce | 3akoHa COXpaHEHHUS HEJIOCTAIOLIYI0 MH(POPMALIHIO.
3akon HMITyJIbCa PaGota B ManbIX rpynmnax Haj
coXpaHeH ITOPUTMOM pELIeHUs 3a7a4 10
usi yKa3aHHOH Teme (Ha nmpumepe
HMIYJIbC BUJICOMATEPUAIIOB U3
a (3u) WHTEpHETA).
Craruka | Jlabopamopuas paboma: YTpaBisoT cBoel O06opynoBax
(29) «OrmpeneneHue HEHTPOB Macc MO3HABATENbHOH W yueOHOU ue ans
Pa3IUYHbIX TN (Tpm NesITeTbHOCTHIO TIOCPEICTBOM 1abopaTopHBIX
crioco0a)» MOCTAaHOBKH neneit, | pabot u
MIaHUPOBAHUS, KOHTpOJIS, | YYEHUYECKUX
KOPPEKIIMH CBOUX JACUCTBHH U OTIBITOB
[Ipumenenwue IPOCTBIX OIICHKH YCTICITHOCTH YCBOCHHS. KommerotrepHoe
MEXaHHU3MOB B Briaensior u GopMyaupyoT obopymoBaHue

CTPOUTCIILCTBC: OT 3CMJISIHKH
0

MO3HABATCJIIbHYIO Ocib.

BrigernsoT KOJIMYCCTBCHHLBIC




HeOockpeba

XapaKTEPUCTUKH 00BEKTOB,
3aJIaHHbIE CIIOBAMM.
[I[pyHUMaOT TO3HABaTEIbHYIO

[EeJb W COXPaHAKT €€ NpHu
BBITIOJTHEHUH Y4€OHBIX
mefictBuii.  Oco3HaAlOT  CBOM
meiictBus.  IMeroT  HaBBIKH
KOHCTPYKTUBHOTO OOIIEHUS B
MaJIbIX TpyHnax.

Bunel  MaATHUKOB M HX CaMocToATENBHO Ob6opynoBan
KoJieOaHui bopMymUpyIOT ue VIS
Urto nepeHocut BosiHA? MO3HABATEJIbHYIO 3ajauy. JIEMOHCTpau
KonebarenbHble cuctemsl B VYmeror (WM pa3BUBAIOT) i
MIPUPOJIE U TEXHUKE CIIOCOOHOCTH C MIOMOIIBIO
BOIIPOCOB J0OBIBATH
Mexanu4 HEJ0CTAIONIYI0 HH(OpMAIHIO.
ecKue Pabota B ManbIx rpynnax Haj
KoJIe0aHu ITOPUTMOM pelIeHUs 3aad 1o
s | YKa3aHHOW TeMe (Ha mpumepe
BOJIHBI BUJICOMATEPHAIIOB U3
Gu) MHTEPHETA)
DJIeKTPO | DKCIIEpUMEHTAIBHAS Pa3paboTka HOBBIX BApUAHTOB Kommnsroreproe
MArHUuTH | IIPOBEpKa onbITOB. Pa3spaboTka u mpoBepka | oOopynoBaHue
ble cBoiicTB OM BOIH. METOIUKHU SKCIIEPUMEHTAIBHOM
Kkoje0anm | MccnenoBanue paboTsl. PaboTa B MaJbix KommerotepHoe
AU 3JIEKTPOMAarHUTHOTO rpynmax. AHAUIM3UPYIOT, 000pyI0BaHKE
BOJIHbI | u3nyuyeHuss CBU-neun BBIOMPAIOT U 0O0OCHOBBIBAIOT CBOE
(2u) pelIeHue, 1eHCTBUS.
[IpencraBnenue
pEe3yIbTaTOB MapHOM, TPyNIOBOM
NEeSTEIbHOCTH. Y4YacTue B
aJIOre B COOTBETCTBUM C
[paBUIaMU PEUEBOIO
MOBECHUSI.
Ontuka | Usrorosienue Moneau YripaBisitoT cBOoEeH Kommnbroreproe
(44) KaJICHOCKOIIA. [T03HABATEJILHON U 000pyI0BaHKE
DKcnepuMeHTalbHas y4eOHOU AESITeTbHOCTHIO O6opynoBan
MpoBEpKa MOCPEJCTBOM MTOCTAHOBKH LIETEH, | wHe JUTSt
3aKOHA OTPAKEHUS CBETA. [IAHUPOBAHUS, KOHTPOJIS, JIEMOHCTpaIu
KOPPEKIIUUA CBOUX JIEUCTBUH U "
Jlabopamopnas paboma: OLICHKH YCIICIIHOCTH YCBOCHUS. O6opynoBan
«M3Mepenune nokaszaTens CpaBHUBAIOT CIIOCOO M PE3yIbTaT | He s
OPEIOMIICHUS BOOBD) CBOMX JIEHCTBUH C 00pa3oM — 1a00paTOPHBIX
ITUCTOM COIIPOBOKJICHUS. pabot u
O0HapyKUBAIOT YYEHHUECKHUX
oTKI0HeHUsI. OO yMBIBAIOT OTIBITOB
Kak otmnuarorcs mokasatenu MMPUYIHHBI OTKJIOHEHUH. O60py,u0BaH
MpEeIOMIICHUS I[IBETHOT'O OcymecTBusoT ue I
CTEKJ1a CaMOKOHTPOIJIb U JEeMOHCTpalnu
B3aMOKOHTpPOJIb. PaboTta i

B MaJIbIX rpymnmnax. Pemenue




DKCIICPUMCHTAJIbHBIX 3a1a4,
00CYXIeHHE PE3YIIbTATOB,
MoCTpOeHHUE TpadruecKont
3aBUCUMOCTH TTOKa3aTelIst
MPEIOMIICHUS CBETA OT €r0
IaCTOTHI.

dusukxa

aToMa u
ATOMHOTI'0
siapa (44)

[Tornonienue n HUcIyckanue
CBETa

aTOMaMH.
CIEKTPBI.

Onruueckue

Pa3paboTka HOBBIX BApUAHTOB
onbITOB. Pa3paboTka u mpoBepka
METOIMKH SKCIIEPUMEHTAIBHOM
aboTel. PaboTa B ManbIx

Nsmepenne KIIJ[ comHeunoi
Oarapeu

rpymnmnax. AHaJIu3upyoT,
BBIOMPAIOT U 0O0CHOBBIBAIOT CBOE

Brnusinue painoakTUBHBIX
W3TyYECHHU Ha JKWBBIE
OPraHu3Mbl

peuieHue, 1eiCTBUA.
[ IpencraBiienue
PE3YJIBTATOB IMAPHOM, TPYNIIOBOU

CrocoObI 3a1nThl OT
paI[I/IoaKTI/IBHBIX I/ISJ'IyLIeHI/H\/JI

MesITeIbHOCTH. YYacTHE B
ITaJIore B COOTBETCTBUU C
HpaBI/IJ'IaMI/I pequoro IIOBCACHUS.
PemeHne 3KCHepHMeHTaJIBHBIX
sagad. BeimonHenne
MPAKTHYECKON pabOThI B MaJIbIX
rpymnmnax, o0CyKaeHue

pe3yIbTaToB.

Kommbroreproe
000opyI0BaHMe

Kommbroreproe
000pyI0BaHKE
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