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IHosicHuTEIbHASA 3aIUCKA.

IIporpamma BHEYPOUYHOU JEATEIIBHOCTH « DKCIIEPUMEHTAPU I o
(duznKe» SBISIETCS NPOrpaMMOi 00IeMHTEJIEKTYaJIbHOT0 HANIPABJICHHA

10 CPOKY peaju3aluu: 2 roaa;

10 0COOEHHOCTSIM Pa3BUTHSA: OOIIIEIH;

YPOBEHb IPOrpaMMbl: 0a30BbIN;

(¢popMma o0yueHusi: ouHas;

Pe:KUM 3aHATHIA: | yac B HEAENIO;

IIaHupyeMmasi aynuropus: 12-15 ner.

AKTYaJIbHOCTH CO3/IaHUSA NPOrPaAMMBbI.

Cornacho ®I'OC BHeypouHas JEATENBHOCTh PAacCMaTPUBAETCS  Kak
CHEIUalbHO  OpPraHM30BaHHAs  JIEATENBHOCTh  OOydYaloUuxcsi B paMKax
BapUaTHUBHON 4YacTh 0Opa30BaTENbHOIO IJIaHa. JTO COBOKYIHOCTh BCEX BHJIOB
NEATEIbHOCTU YYallUuXCs, B KOTOPBIX PEIIECHHUE 3a/1a4 BOCHUTAHUS JOCTUTAETCS
HaumbOonee ycnemHo. BHeypounas pabora mno TpeIMeTy OpHUEeHTHpOBaHA Ha
co3faHue yCIOBUU g HehOopMalbHOrOo OOIIEHHUS Yy4alluXcd W HMEET
BBIPAXKECHHYIO0 BOCIUTATENBHYI0 M COLMAIBHO-NEAArOTMYECKYI0 HANPABICHHOCTD,
B YaCTHOCTH CIIOCOOCTBYET BCECTOPOHHEMY Pa3BUTHIO (PM3HUECKOTO MBIIUICHHS
oOydaromuxcs 7-9 kiaccos.

Takxke, UCXOIs M3 3aMpPOCOB YYACTHUKOB OOpa30BaTENBHOIO MpoIecca:
YUYEHUKOB, POJUTEICH BBIACHWIOCh 3aMHTEPECOBAHHOCTH B HEOOXOIUMOCTH
dbopMUpOBaHUS  €CTECTBEHHOHAYYHOM KapTHHBI MHUpa Yy OOydYarouuxcs,
NPaKTUYECKUX U UCCIEA0BATENBCKIX HABBIKOB,

Heas nporpamMmmepl: GopMUpOBaHHE YCTOMYMBBIX 3HAHUM 110 KypCy (PU3UKH,
HEOOXOJUMBIX Il TMPUMEHEHUS B TNPAKTHUYECKOW NESITeTbHOCTH, TOCTAHOBKHU
OMBITOB, PEUICHUS 3a/1a4, JUIsl U3YYEHHUSI CMEXHBIX TUCLMILUIMH, IS TPOJOJIKECHUS
o0pa3oBaHUsI.

3agaum nporpaMmaml:

MOJICOTOBKA YUAIINXCA K U3yYCHUIO CUCTEMATHYECKOT0 Kypca (pu3uku;

dbopMHUpoOBaHUE U Pa3BUTHE OCHOB YUTATEIHCKON KOMIIETEHITUN;

UCTIOJIb30BaHNEe HWH()OPMAIMOHHBIX TEXHOJIOTMHA JJIS pEIIeHUs 3aja4y
(moncka HeoOxoauMOM HHpopManuu, 0hOPMIICHUS PE3YIHTATOB PadOTHI);

(GopmupoBaHue YOEXKIEHHOCTH B IO3HABAEMOCTU OKPY)KAIOIEr0 MHUpa U
JOCTOBEPHOCTH HAyYHBIX METOAO0B €TI0 U3y4YCHMUS;

dbopMupoBaHUE Yy ydYaIUXCS YMEHHMM HaOJI0JaTh MPUPOJHBIC SIBJICHUS U
BBITIOJIHAThH OMBITHI, JJAOOpPATOPHBIE PAOOTHI U SKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS
C HCHOJIb30BAHUEM M3MEPUTEIbHBIX MPUOOPOB, IIUPOKO MPUMEHSIEMBIX B
MMPAKTUYECKOM KU3HU;

(GopmMupoBaHue yOEKIEHHOCTH B TMO3HABAEMOCTH OKPY)KAIOIETO0 MHUpa U
JOCTOBEPHOCTHU HAYYHBIX METOAOB €T0 U3y4YCHMUS;

BOCHUTAHWE WHUIIMATUBHON, OTBETCTBEHHOM, 1IEJICYCTPEMIICHHOW JINYHOCTH,
yMEIOIIeH TPUMEHSATh, OJYYSHHBIN 3HaHUSI U YMEHUS B COOCTBEHHOM MPaKTHKE.



[Iporpamma «OkcnepuMeHTapuii 1o (U3MKE» OCHOBAHA HA aKTHUBHOM
NEATEIbHOCTU E€TEH, HAIIPABICHHOM Ha 3apO’KJICHNE, HAKOIJIEHUH, OCMBICICHUE U
HEKOTOPYIO CUCTEMATU3AINIO (PU3NUECKON MHPOPMALIHH.

JlanHas mporpamma neJaroru4eckKu uesgecoodpa3Ha, T.K. OHa
o0OecreynBaeT  pPa3HOCTOPOHHIO  MPOMNEAEBTUKY  (U3UKH,  MO3BOJIAET
MCIIOJIb30BaTh B MHAMBHUAYaJIbHOM IO3HABATEIBHOM OINbITE peOEHKa pa3linyHbIC
COCTaBIIAIOIIME  €ro  CHOCOOHOCTEH;  Ooybllloe  BHUMAaHUE  yAENAeTcs
(OpMHUPOBaHUIO HABBIKOB BBIMIOJIHEHUS TBOPYECKUX M JAaOOpaTOpPHBIX pPadoT,
pelIeHHUIO YTIyOJNeHHbIX 3a7a4 Mo (pu3uKe, 4To CrocoOCTBYET (POPMHUPOBAHUIO Y
oOy4Jaromuxcs NPakTUYECKUX U UCCIIEI0BATEILCKUX HABBIKOB.

IIporpaMMa BHEYPOUYHOH [eATEIBHOCTH «JKCICEPUMEHTAPUI 1O
dusuke» s 7-9 kiacca cocTaBjieHa HA OCHOBE NIPOrpaMMm:

[IpumepHOl OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMbl OCHOBHOI'O OOLIETrO
oOpazoBanus (pemeHue ¢eaepaibHOro yueOHO-METOAUYECKOr0 00beAMHEHUS T10
obmemy o6pazoBanuto, mpotokos ot 08.04.2021Ne 1/15);

ABTopckoil mporpammbl o ¢usuke A.B. Ileppimkuna Bxosiein B COOpPHUK
pabouux nporpamm «IIporpammel o01eoOpazoBaTeabHBIX YupexaeHuil: Ousnka,
7-9 knacca», cocraputenb: E.H. TuxonoBa «IIporpammer 061eo0pa3oBaTebHbIX
yupexaennii: dusuka , 7-9 knacca».- M. Jlpoda, 2015.

B MOV «COII Ne 4y BHeypouHas AESITEIbHOCTh OyAET peaau30BbIBATHCA
yepes 1eHTpa obpazoBanus «Touka pocTay

7 xkaacc: 1 9 B Hegemo, Bcero 34 Jaca.

8 kiacc: 1 g B Hegemo, Bcero 34 Jaca.

9 kaacc: 1 9 B Hegemo, Bcero 34 Jaca

Ilnanupyembie pe3ybTaTbl OCBOCHHUSI NPOrpaMMbl BHEYPOYHOI
HeAITeJIbHOCTH «JKCIepUMeHTapuii 1no ¢Qusuke» (C MCMOJb30BAHUEM
ooopynoBanus «Touka pocra») B 7-9 Kiaccax.

Peanuzanust mporpamMmbl  CIOCOOCTBYET — JOCTIKEHUIO — CIEAYIOIIHMX
pe3yJabTaToOB:

JInuHOCTHBIE:

B cepe IMYHOCTHBIX YHUBEPCATBHBIX YYCOHBIX IEUCTBUMA YUaIIUXCS:

* y4eOHO-IIO3HABATENIbHBII HMHTEpPEC K HOBOMY Y4Ye€OHOMY MaTepuainy u
crioco6aM pelIeHus HOBOM 3a/1a4u;

* OpHUEHTAIUs Ha MOHUMAaHKEe MPUYMH yclieXa BO BHEYUeOHOU e TeNIbHOCTH,
B TOM 4HCJIE Ha CaMOaHajJu3 M CAMOKOHTPOJb pE3ylbTaTa, HAa AaHAJIN3
COOTBETCTBHSI pE3YyJIbTaTOB TPEOOBAHUAM KOHKPETHOM 3a/1a4u;

* CrHocoOHOCTh K CaMOOLIEHKE Ha OCHOBE KPHUTEPUEB YCHEIIHOCTH
BHEY4EOHOM JAEATEIHbHOCTH;

Obyuarowuiics noay4um 803MONCHOCb OJis1 POPMUPOBAHUL.

* BHYTPEHHEH NO3MLUMM IIKOJIbHUKA HAa YPOBHE IOJIOKUTEIBHOIO
OTHOLIEHHUS] K IIKOJIE, NOHMMAaHHUS HEOOXOAMMOCTH YYE€HUS, BBIPAKEHHOIO B
npeodJialaHiy y4eOHO-TI03HABATEIbHBIX MOTHBOB;

* BRIPQKEHHOM YCTONYMBOW y4eOHO-103HABATEIILHOM MOTHBALIUM YUCHUS;



* YCTOMYMBOIO Y4eOHO-TIO3HABATEILHOTO MHTEpEca K HOBBIM OOIUM
crioco0am pelieHus 3aaau.

MeranpeaMeTHble:

B cdepe peryasiTHBHBIX YHUBEPCATbHBIX YU€OHBIX JEHCTBUN yUalUXCS:

* IUIAHUPOBATH CBOU JECHUCTBHS B COOTBETCTBHUM C IIOCTABJICHHOMW 3aJayed U
YCJIOBUSMU €€ peann3alyy, B TOM YUCJIE BO BHYTPEHHEM IIJIaHE;

* VYHUTHIBATHh YCTAHOBJICHHBIC TMpaBWia B IUJIAHUPOBAHUM U KOHTPOJIC
crioco0a peleHus;

* OCYIIECTBIISATh UTOTOBBIN U MOIIATOBBIA KOHTPOJIb MO PE3YJIbTATy;

* OIICHUBATh MPABWIBHOCTH BBHITIOJIHEHUS JEHCTBUS Ha YPOBHE aJI€KBATHOM
PETPOCTIEKTUBHON OIIEHKM COOTBETCTBUS PE3yJbTaTOB TPeOOBAHUSIM JaHHOU
3a/layy ¥ 3aJJa4HOi 00J1acTH;

* aJICKBATHO BOCIIPUHUMATH MPEJIOKEHUS U OIEHKY yUUTEeNIeH, TOBApHIIEH,
pOAUTENICH U APYTUX JIOJIEH;

* paznuyaTh Coco0 U pe3ynbTaT AeUCTBUS.

Obyuatowuiicsi nOIYYUM 803MONCHOCHL HAYUUMCAL:

* B COTPYJHUYECTBE C YUUTEJIEM CTAaBUTh HOBbIE yUeOHBIC 3a/1a4H;

* IPOSIBJISITH TTO3HABATEILHYIO HHUITUATUBY B YYEOHOM COTPYIHUYECTBE;

* CaMOCTOATENILHO AaJIeKBaTHO OIIEHUBATh NPABUIBLHOCTH BBHITIOJTHEHUS
JIEUCTBHSI 1 BHOCHTh HEOOXOJMMbIE KOPPEKTUBBI B UCIIOJIHEHUE KaK MO XOAY €ro
peanu3anuu, Tak U B KOHIE JEHCTBHUS.

B cepe mo3HaBaTebHBIX YHUBEPCAIBHBIX YUEOHBIX ACHUCTBUIN yUalInxcs:

* OCYHIECTBJISITh TMOUCK HEOOXOAUMON HH(OpPMAIMK [JIS1 BBITTOJIHEHHUS
BHEYYEOHBIX 3aJ]aHUi C HCMOJIb30BAaHUEM Y4EOHOW JUTEpaTypbl U B OTKPHITOM
MH(POPMAIIMOHHOM MPOCTPAHCTBE, HHIMUKIONEANHN, CIPAaBOYHUKOB (BKIIIOYAS
ANEKTPOHHBIE, IUPPOBHIE), KOHTPOIUPYEMOM MPOCTPAHCTBE

HNuTepHera;

* OCYHIISCTBIIATH 3amuch ((pukcaruioo) BbBIOOpOUHON HHPOpMau 00
OKpYXalolleM MHUpe U O cebe camMoM, B TOM YHUCJE C MOMOIIBI0O MHCTPYMEHTOB
UKT;

* CTPOUTH COOOIIIEHNUS, TPOCKTHI B YCTHOW M MHUChbMEHHOMU (popme;

* POBOJIUTH CPABHEHHE U KJIACCU(DPHUKAIIUIO TIO 3aIaHHBIM KPUTEPHSIM;

* YCTaHaBJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSA3M B HU3YYa€MOM Kpyre
SIBIICHUM;

* CTPOUTH PACCYXKIEHHUS B (opMe CBA3U MPOCTHIX CYXKICHUU 00 OOBEKTE,
€ro CTpPOCHUH, CBOMCTBAX U CBSA3SX;

Obyuarowuiics ROLYYUM 803MOHCHOCMb HAYUUMBC!

* OCYHIECTBJISITH PACHIMPEHHBIH MOWUCK WH(OpPMAIMU C HCIONH30BAHUEM
pecypcoB OubmoTek u cetu IHTepHeT;

* 3amuChIBaTh, (PUKCUPOBATH MHPOPMAIUIO 00 OKPYKAIOMIUX SBICHHUSIX C
noMoub HHCTpymMeHToB UKT;

* OCO3HAaHHO W MPOU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOW UM MUCHMEHHOU

dopme;



* OCYUIECTBIATHh BbIOOP Haubosnee 3¢ (HEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1ad
B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA;

* CTPOUTH JIOTHYECKOE PACCYXKJCHHE, BKIIOYAIOIIEE YCTaHOBJIEHUE
MPUYUHHO-CJIE/ICTBEHHBIX CBS3EH;

* MOT'YT BBIUTUM HAa TEOPETUYECKUN YPOBEHb PEILICHMs 3a4ad: PELICHUE I10
OINpEJICTICHHOMY IUJIaHy, BJaJIeHHE OCHOBHBIMU MPUEMaMM DPEIIECHUS, OCO3HAHMS
JEeSATENBHOCTHU MO PEUICHUIO 3a/1a4H.

B cdepe KOMMYHMKATHBHBIX YHHUBEPCAJIBHBIX YYEOHBIX JEHCTBUM
yUYal[UXCS:

* a/IeKBaTHO MCIMOJb30BaTh KOMMYHHUKATUBHBIE, MPEXKIE BCEro - peyeBbIe,
CpelcTBa JUIsl PpEIIEHUs pPAa3IMYHbIX KOMMYHUKATHBHBIX 3aJay, CTPOMTH
MOHOJIOTUYECKOE COOOIIEHNE, BIAIeTh JUAJOTHYECKON (PopMOil KOMMYHUKAIUH,
UCHIONIBb3Ys, B TOM uyucie cpenctBa M uHCTpyMeHThl UKT u nucraHumMoHHOTrO
OOIICHUS,

* JIOMYCKaThb BO3MOYKHOCTh CYIIECTBOBAHHUS Yy JIIOJIEH Pa3IMYHBIX TOYEK
3peHus, B TOM YHCJI€ HECOBIAJIAIONINX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS HA
MO3UIMIO MapTHEPa B OOIICHUH U B3aUMOJECHCTBUY;

* YYHUTHIBATh PAa3HbIE MHEHUS U CTPEMUTHCS K KOOPIHMHAIMHM Pa3TUUHBIX
NO3UIUHN B COTPYAHUYECTBE;

* popMynupoBaTh COOCTBEHHOE MHEHHUE U MO3UIIHUIO;

* JIOTOBapuUBaTbCA W MPHUXOJUTh K OOILIEMYy pEIICHHI0O B COBMECTHOU
JEATENBHOCTH, B TOM YUCJIE B CUTYallMU CTOJIKHOBEHUS HHTEPECOB;

Obyuarowuiicsi NOIYYUM 803MOHCHOCHb HAYUUMBCL!

* YYUTBIBATh U KOOPAMHHUPOBATH B COTPYAHUYECTBE OTIUYHBIE OT
COOCTBEHHOM MO3UIMH APYTHUX JIOEH;

* YUUTHIBaTh pa3Hble MHEHUS M MHTEPECHl U OOOCHOBBIBATH COOCTBEHHYIO
NO3ULHIO;

* IOHUMAaTh OTHOCUTEJILHOCTh MHEHUH U TIOJIXOJ0B K PEIICHUIO TPOOIEMBbI;

* apryMEHTUPOBAaTh CBOIO IO3ULHI0 M KOOPJAWHUPOBATH €€ C MO3ULUAMHU
HapTHEPOB B COTPYAHMUYECTBE IPU BBIPAOOTKE OOIIETr0 PElIEHUs B COBMECTHOI
NEeSATENbHOCTH;

* 3aJaBaTh BONPOCHl, HEOOXOAMMBIC [UIsI OpraHU3alUuu CcOOCTBEHHOU
JEATENBHOCTH U COTPYAHUYECTBA C MAPTHEPOM;

* OCYLIECTBJISITh B3aUMHBI KOHTPOJb M OKa3blBaTh B COTPYJHUYECTBE
HEO0OXOIUMYIO B3aUMOITOMOIIIb.

IIpeameTHbIE:

- OpUEHTHPOBATHCSA B SIBICHUSAX U OOBEKTAX OKPYXKAIOLIEro MHUpa, 3HATH
I'PaHULIBI UX IPUMEHUMOCTH;

- IOHUMATh OIpeeTeHHs] GU3NYECKUX BEJIMYUH U TOMHUTD OMpPEIEISIONINe
bopMyIbI;

- MMOHUMAaTh KakuM (U3MYECKUM NPUHIUIIAM U 3aKOHAM IMOJUYHMHSIOTCS Te
WIN UHBIE OOBEKTHI U SIBJICHUS TPUPOBL;

- 3HaHWE MOJIEIH MOKUCKa pEeLIEHUH I 3a1a4 110 (PU3HUKE;

- 3HaTh TEOPETUYECKUE OCHOBBI MAaTEMATUKH.



- IpUMeYaTh MOJIETH SIBJICHUN U OOBEKTOB OKPY’KAOIIETO MUPA;

- AaHAIN3UPOBATh YCIOBUE 3a/1a4U;

- nepe@opMylIupoBaTh U MOJEIUPOBATH, 3aMEHATH HMCXOAHYIO 3a/1audy
JIPYTOH;

- COCTaBJIATH IUIAH PELICHMUS;

- BBIJIBUTATh U TIPOBEPSITH MIPeAjIaraeMblie JIJIsl PEIICHUS TUIIOTE3bI;

- BJIQJIETh OCHOBHBIMU YMCTBEHHBIMU OTIEPAIUSIMH, COCTABIISIONIMMU TTOUCK
peneHns 3a1a4u.

Conepxxanue nporpaMMbl BHEYPOYHOI 1eATEIbHOCTH

7 kj1ace

BBenenue. BsonHoe 3anaTtue. llenm w  3amaum kypca. TexHuka
0€30MacHOCTH.

Posib 3kciepMeHTa B 'KM3HHU YeJI0BEKA.

Teopus: I3yunTh OCHOBBI TeOpHH Norpemnocteit. [lorpemnoctu npsamMeix u
KOCBEHHBIX HM3MEPEHMM, MaKCHMajbHas MOTPEITHOCTh KOCBEHHBIX H3MEPEHUH,
y4eT MOTpEeHIHOCTe H3MepeHuil npu noctpoeHuu rpadukos. llpencraBnenue
PE3yNIbTATOB U3MEPEHUM B (popMe TaOIHIl U TPaPUKOB.

Ilpakmuxa: OCHOBBI TEOPUU TOTPEITHOCTEH MPUMEHATH MPU BHITTOTHEHUU
HKCIIEPUMEHTATBHBIX  3aJlady, TMPaKTHYEeCKUX padboT. (€ HCNoJb30BAHUEM
ooopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCNU

[TpuBoauTh mpumepsl 00bEKTOB M3yueHUS (PU3UKHU ((pu3udeckue sBICHUS,
¢usznueckoe Teno, BemecTBo, pusndeckoe mose). Habmonate U aHamu3upoBaTh
duznueckue sBieHus (PUKCUpPOBATH U3MEHEHHUS CBOMCTB OOBEKTOB, CPaBHUBATH
ux 1 00001math). [I03HAKOMHUTBCS € IKCIEPUMEHTATILHBIM METOJIOM HCCIIEAOBAHMS
npupoabl. Coopka mpuOOPOB W KOHCTpYKIM. Mcmonb3oBaHUE H3MEPHUTEIbHBIX
npuOopoB. BeimosiHeHNE 1a00paTOPHBIX W MpaKTUYECKUX padoT. J[marHoctuka u
YCTPAHEHHUE HEUCIIPABHOCTEM

npubOopoB. BricTpanBanue runore3 Ha OCHOBAaHUU UMEIOIIHNXCS TAHHBIX.

MexaHuka.

Teopus: PaBHOMEepHOE W HEpaBHOMEpHOE JBIKeHHE. [ padudeckoe
Mpe/IcTaBlIeHNE IBIKEeHUsS. Perenue rpaguieckux 3aaad, pacueT MyTH U CpeaHei
CKOPOCTHM HEPaBHOMEpPHOro JBWXKeHUA. [loHSATHE HHEpUMM U UHEPTHOCTH.
entpobexnass cuna. Ilpumenenwe gaHHBIX (U3UYECKUX  TIOHATHA B
KU3ZHEACATEIbHOCTH YesnoBeka. Cuia ynpyrocTH, CHiia TPEHHUS.

llpaxmuxka: VccnenoBanre 3aBUCUMOCTH CUJIbI YIPYTOCTH, BO3HUKAIOIIEH B
npyXuHe, OT creneHu nedopmaruu npyxunbel. Omnpenenenue koddduimenta
TpeHUs Ha TpUOOMeTpe.(C UCMmoJib30BaHueM odopyaoBaHus «Touka pocTay)

UccnenoBanre 3aBUCMMOCTH CWJIBL TPEHUS OT CHUJIbl HOPMaJIbHOTO
JABIICHUS.

Xapaxmepucmuka 0CHOBHbBIX 8UO08 OeAmMeTbHOCHU:

AHnanu3 Tabnun, rpadukoB, cxeM. llouck oObsicHeHUST HAOIIOIAEMBbIM
cooObiTuaAM. OmnpenesieHre CBOMCTB MPUOOPOB IO YepTeKaM U MOJEISAM. AHanu3
BO3HUKAIONIUMX MpOoOJeMHBbIX cuTyanuil. HM3o0paxaTh cuUCTeMy KOOpIUHAT,
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BBIOMpATH TEJIO OTCYETA M CBA3BIBATH €r0 C CUCTEMOM KoopauHaT. Mcronb3oBaTh
CUCTEMY KOOPAMHAT JJIsl M3Y4YEHHUs NPSIMOJIMHEWHOro JBukeHus Ttena. COopka
npuOOpoB M KOHCTpyKUMH. Mcmonb3oBaHWE H3MEPUTENBHBIX  MPUOOPOB.
BeinosiHeHne 11a00OpaToOpHBIX M MPAKTUYECKHX padoT (€ MCMoJb30BaHUEM
ooopynoBanusi «Touka pocray). /luarHocTika M yCTpaHEHUE HEUCIPABHOCTEH
npubopoB. BreicTpauBaHue TrUNOTE3 HAa OCHOBAaHMM UMEIOLIUXCS JaHHBIX.
KonctpyupoBanue 51 MOJIEJTUPOBAHHUE. Brimonnenue 3aaHAN 110
YCOBEpUICHCTBOBAaHUIO MpuOopoB. Pa3paboTka HOBBIX BapUAHTOB OMBITOB.
Pa3paboTka 1 nmpoBepka METOAUKH dKCIIEPUMEHTaNIbHOU paboThl. PaboTa B Manbix
rpynnax. AHaIM3UPYIOT, BEIOMPAIOT U OOOCHOBBIBAIOT CBOE pElIeHHE, ACHCTBUS.
[IpencraBnenue pe3yabTaTOB ITAPHOM, TPYNIOBOW JEATEIBHOCTH. YYacTHE B
ZIMAJIOre B COOTBETCTBUH C MPABUIIAMH PEUYEBOTO NMOBEACHUS.

I'mppocraruxa.

Teopus: 3akoH Apxumena, 3akoH Ilackans, rUAPOCTaTUYECKOE JABJICHUE,
COOOIIAIONINECS COCYbI, THAPABINYECKAE MAILIUHBI.

Ilpakmuka: 3adauu: BBITAJKUBAIONIAS CHUJIA B PAa3IMYHBIX CHCTEMaXx;
npuOOpHI B 337a4ax (COOOIAIOMMECs COCYAbI, THAPABINYECKUE MALITUHBI, phIUary,
0JI0KM). DKCTIEpUMEHTAIbHbBIE 3a/TaHUS:

l)usmepenne  cunbl  Apxumezna, — 2)U3MEpEHHME ~ MOMEHTAa  CHJIbI,
JENCTBYIOILIETO Ha pblyar, 3)U3MepeHne

paboThI CHIIBI YIIPYTOCTH MPH TOIBEME TPpy3a C MOMOIIBIO MOJABMKHOTO WIIH
HETOIBIKHOTO 0JI0Ka. (€ MCnoJib30BaHueM o0opynoBaHus «Touka poctay)

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCTNU

Ananu3 Tabmun, rpadukoB, cxeM. I[louck oOBsSICHEHHS HaOJI01aeMbIM
coObITusiM. COopka MpuOOPOB U KOHCTpYKIMiA. Mcronb3oBaHue U3MEPUTENBHBIX
npubopoB. BeimosiHeHNE 1a00paTOPHBIX U MPaKTHUECKUX padoT. JlmarHocTuka u
yCTpaHEHHE HEUCIPaBHOCTEH NpuOOpoB. BricTpanBaHue TUIOTE3 Ha OCHOBaHUU
umeromuxcsi naHHbiX. KoHcTpyupoBanue u mojenupoBaHue. PaGora B Maibix
rpynnax. AHaIM3UPYIOT, BEHIOMPAIOT U OOOCHOBBIBAIOT CBOE peEIeHUE, NCHCTBUS.
[IpencraBinenue pe3yJabTaTOB MNAapHOW, TPYIIOBOM AedaTeabHOCTH. [lonroroBka
COOONICHN ¥ MOKIAJ0B. YYacTHE B JHAJIOTe B COOTBETCTBUU C IPABHIAMH
pEYEBOro MOBEACHUS.

Craruka.

Teopus: biok. Peruar. PaBHOBecue TBEPABIX TEl. YCIOBUS PABHOBECHSI.
Mowment cunbl. [IpaBuno momenToB. LlenTp Tsxectu. McecnmenoBanue pa3inyHbIX
MEXaHMYEeCKUX cHucTeM. KOMOWHUpOBaHHBIE 3a7adyd, MCIOIB3YS YCIOBHS
pPaBHOBECHSL.

Ilpaxmuxa: VI3rotoBiaeHue padoTaroeii CUCTEMBI OJIOKOB.

Xapaxmepucmuka 0CHOGHbIX U008 0esIMeTbHOCTIU:

AHanu3 Tabmun, rpadukoB, cxeM. l[lonck oOBsSCHEHHS HAOII0TaeMbIM
cooObiTuaAM. OmpenesieHre CBOMCTB MPUOOPOB MO YepTeKaM U MOJEISAM. AHamu3
BO3HHMKAIOIIUMX MpoOJieMHbIX curyauuil. HaOmogate aelcTBUE  MPOCTHIX
MexaHu3MOB. [lo3HAaKOMUTBCA C (PU3MYECKON MOJIENbI0 «aOCOMIOTHO TBEPAOE
Tenoy. Peliath 3aaun Ha NMpUMEHEHHUE YCIOBUs (IIpaBHUJIa) PAaBHOBECHS pblyara.



[IpumensTh ycioBue (MPaBUIIO) paBHOBECHs pblyara Jjsi OObSICHEHUS IEUCTBHS
pa3IUUHBIX MHCTPYMEHTOB, HCIIOIB3YyEeMbIX B TexHUKe H B ObiTy. COOpka
npuOOpoB U  KOHCTpyKuMM. lcmonb3oBaHWe W3MEPUTEIBHBIX  MPUOOPOB.
Brinonnenue 1ab0opaToOpHBIX U MPAKTUYECKUX padoT. /[narHoCcTUKa U yCTpaHEHUE
HEUcCnpaBHOCTEN MpUOOPOB. BrICTpanBaHue TUMOTE3 HA OCHOBAaHUU MMEIOIINXCS
naHHblX. KoHCTpynpoBaHuMe U MoOJAEIMpOBaHUE. BBINIOTHEHWE 3aJaHUil 10
YCOBEPIICHCTBOBaHUIO MpUOOpoB. Pa3zpaboTka HOBBIX BapHUaHTOB OIBITOB.
Pa3paboTka u mpoBepKa METOIUKHU IKCIIEPUMEHTATBLHON PaOOTHI.

Pabota B MasibIx rpynnax. AHaIU3UPYIOT, BBIOUPAOT U 00OCHOBBIBAIOT CBOE
pewienune, neiictBus. llpencraBneHune  pe3yabTaToOB  MHapHOM, TIpPyNIOBOM
nestenbHocTU.  [logrotroBka  cooOmieHuit W JokianoB.  OCyIIEeCTBISIIOT
CaMOOILICHKY, B3aUMOOILICHKY JI€SITEIbHOCTH. YUYaCTUE B TUAIOTE B COOTBETCTBUM C
paBWJIAMU PEYEBOTO MOBEIACHUS.

8 kinacc

TemioBble sIBJCHUS.

TemoBoe pacmmpenne Ttei. I[Ipouecchl IUIaBIEHUST W OTBEPACBAHUS,
UCTIapeHUs U

KOHJAeHcauuu. Termnonepenadya. BruaxHOCTh  BO3AyXa Ha  pa3HbIX
KOHTHHEHTaX.

HHemoncmpayuu: 1. HaOmrogenue TtasHus japaa B Boae. 2. Ckopoctu
UCIIAPEHMSI PAa3IMYHBIX KUAKOCTeH. 3. TerioBble nBUraTean Oyayero.

Jlabopamopnvie pabomvi(c ucMOJb30BaHUEM oOopyaoBanusi «Touka
pocta»): 1. MI3MeHeHus [UTMHBI Tella TIPU HAarpeBaHUM U oxJaxaeHuH. 2.OTIMBKA
napaguHoBoro conjgatuka. 3. HaGmiomenue 3a maBienwem npaa 4. OT dero
3aBUCUT CKOPOCTb HCHapeHus xuakoctu? 5. HabmroneHue TemIonpoBOIHOCTH
BOJBI U BO3AYyXa.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0eSIMENbHOCTNU

CamocrosTenbHO  (QOPMYIHUPYIOT TO3HABATENBHYIO 3aady. YMEIT ¢
MOMOIIIBI0 BOIMPOCOB J00BIBaTh HeaocTaroulylo uHbopmanuio. Mcnons3oBanue
U3MEPHUTEIIBHBIX NMPHUOOPOB. BhINoHEHNE 1a00paTOPHBIX M MPAKTHUYECKUX pabdoT.
JlnarHoctTuka U yCTpaHEHHE HEHCIpaBHOCTEHW mMpuOOpoB. BricTpamBaHue rumores
Ha OCHOBaHHUH MMEIOLIUXCS AaHHBIX. KOHCTpyHpoBaHUE U MOJIEIMPOBAHHUE.

BrimoniHeHne 3amaHuii IO yCOBEPIIEHCTBOBaHUIO TpubOOopoB. Paspabotka
HOBBIX  BapMAaHTOB  OMBITOB.  Pa3paboTka ©  TpoBepKa  METOJMKH
OKCIIEPUMEHTATBHOM paboTel. Pabora B Mamplx rpymnmax. AHaTU3HPYIOT,
BEIOMPAIOT W OOOCHOBBIBAIOT CBOE pemieHue, nedctBusa. llpencraBieHue
pe3yJIbTaTOB MAPHOM, TPYNIOBOM NEATEIBHOCTH. Y4YacTHE B JUAOre B
COOTBETCTBUHM C MPABUJIAMU PEUEBOTO IMOBEACHUSI.

JileKTpUYeCcKHe SBJICHUS.

Muxkpomup. Mogenu aroma, cymectBoBaBmue a0 Hadana XIX. Hcropus
OTKPBITHSI U JCUCTBUS TajdbBaHUUYECKOTO »dieMmeHTa. MHcropuss cozpaHus
anekTpodopHoit MamuHbEL. OnbIT BonbTa. DNEKTpUUECKHUI TOK B JIEKTPOIUTAX.

Jemoncmpayuu:(c ucnonb3oBanneM odopynoBanus «Touka pocra)

1. Mopenu atroMoB. 2. ['anpBaHnYeCcKUe 3JIeMEHTHI. 3. DiekTpodopHOI
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MamuHel. 4. OnbeiTel Bonera u [NansBanm.

Jlabopamopnvie pabomei: 1. Co3naHue TallbBAHUYECKUX 3JEMEHTOB W3
MOJAPYYHBIX CPEIACTB. 2.DNEKTPUUECKHI TOK B JKHUJIKOCTAX CO3JAHUS «30JO0TOTO
KJIFOUMKA) .

Xapaxmepucmuxa OCHOBHBIX BUJOB JI€SITEIbHOCTH:

VYropaBnsitoT  cBO€l  MO3HABaTENbHOW W y4yeOHOW  JesATeNbHOCTHIO
MOCPEJICTBOM TTOCTAHOBKM 1EJNICH, MIAHUPOBAHMS, KOHTPOJSA, KOPPEKLIHUU CBOUX
JNEUCTBUM M OLICHKH YCIHENTHOCTH YyCBOeHHs. CpaBHUBAIOT COCO0 M pe3yibTat
CBOMX JICUCTBUU C 00pa3loM - JIMUCTOM comnpoBoxaeHus. OOHapyKUBAIOT
OTKJIOHCHMUS. O6aymbIBaIOT MPUYUHBI OTKJIOHEHUH. OcyliecTBIsOT
CaMOKOHTpPOJIb W B3aUMOKOHTPOJb. MCronp30BaHUE H3MEPUTEIBbHBIX MPUOOPOB.
Brinonnenue 1abopaTopHBIX U MPAKTUYECKUX paldoT. J[MarHocTuka M yCcTpaHeHUe
HEUCIPaBHOCTEHW MpuOopoB. BricTpanBaHWe TUNOTE3 HA OCHOBAaHWU UMEIOIIUXCS
naHHbIX. KoHCTpynpoBaHue u MOJIEIMPOBAHUE.

DJIEKTPOMATHUTHBIE SIBJIEHUA.

MarnutHoe mojie B BemiecTBe. MarHuTHas aHoMayivs. MarHutHeie Oypw.
PaznoBugHocTH 3JIEKTPOUZMEPUTEITBHBIX puOOpPOB. PazHoBugHOCTH
ANEKTPOABUTATENEH.

Hemoncmpayuu (¢ ucnojin3oBanuem odopyaoBanusi «Touka pocra»):1.
HarnsanHocTs mnoBelneHUsT BeHIECTB B MarHuTHOM mnogie. 2. IlpeseHrtamuu o
MarHUTHOM Tiojie 3eMiu HM O MarHuTHBIX Oypax. 3. JleMoHcTpanms
Pa3HOBUIHOCTEH  DIEKTPOM3MEpPUTENbHBIX  mpubopoB. 4.  HarmsanocTs
Pa3HOBUAHOCTEN AJIEKTPOIBUTATEIICH.

JlabopamopHuvie pabombwi: 1. HccnenoBanue Pa3IUYHBIX
ANEKTPOUZMEPUTETHHBIX TPUOOPOB.

Xapakmepucmuka 0CHOBHbIX 8UO08 0eSIMETbHOCTU

VYropaBisitoT  CBOEl  MO3HABAaTENBHOW W y4eOHOM  JeATEIbHOCTHIO
NOCPEICTBOM TOCTAHOBKH LIE€JIEM, MJIAHHUPOBAHMS, KOHTPOJS, KOPPEKIIMU CBOUX
JEUCTBUN M OLIEHKH YCHENTHOCTH ycBOeHMs. CpaBHHMBAIOT CHOCOO M pe3yibTaT
CBOMX JEHCTBHII ¢ o00pa3lioM - JHUCTOM CONpoBOXKAeHUS. OOHApPYKUBAIOT
OTKJIOHCHHUSI. OO6aymbIBatOT IIPUYHHBI OTKJIOHCHUH. OcyniecTBIsAIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Onruueckue siBJIeHUS.

HNcrtouynukn cBeTa: TEMJIOBBIE, JIIOMUHECLUEHTHBIE, HMCKYCCTBEHHBIE.
WzroToBrnenne kamepbl -O0OCKypa M HCCIEAOBAHHE H300paKEHUS C TOMOIIBIO
Mozenu. MHoOrokpatHoe H300paKeHUE MpeAMeTa B HECKOJbKUX IJIOCKHUX
3epkanax. M3roToBUTh MEPUCKON U C €ro MOMOIIbI MPOBECTH HAOIIOJICHHUS.
[IpakTHyeckoe UCIMONB30BAHUE BOTHYTHIX 3€pKall. 3pUTENIbHbIC WJUIIO3UH,
MOPOXKIAEMbI€ MPEJIOMICHUEM cBeTa. Mupaxku. Pa3BuThe BOJOKOHHOW OITHKH.
Hcnonb3oBaHne 3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu (¢ ucnonb3oBanueM odopynoBanus «Touka pocra)

1. PaznuuHble UCTOUHUKHU cBeTa. 2. M300pakeHue npeaMeTa B HECKOJIbKUX



IIOCKUX 3epkanax. 3. U3oOpaxkeHne B BOTHYTHIX 3epkanax. 4.
Hcnonb3oBaHue  BOJOKOHHOM  onTukuW.5.  YcrpoilctBo  (hoToanmaparos,
KUHOIIPOEKTOPOB, KAJIEHIOCKOIIOB.

Jlabopamopnvie pabomwr: 1. W3roroBineHue kamepsl - O0OCKypa U
UCCJIEeI0BaHUE M300paKEeHUs ¢ MOMOIIbI0 Moaenu. 2. [IpakTuueckoe NpUMeHEHHUE
IJIOCKUX 3epkan. 3. IlpakTuyeckoe HCHONB30BaHWE BOTHYTHIX 3€pkan. 4.
N3roToBiieHne nepuckona u HabJII0AeHUsI C TIOMOIIbIO MOJIENH.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCTNU

VYropaBnsitoT  cBOEl  MO3HABaTENbHOW W y4yeOHOM  JesATeNbHOCTHIO
NOCPEICTBOM TOCTAHOBKH LIE€JIEM, IUIAHUPOBAHMS, KOHTPOJIS, KOPPEKIIMU CBOUX
JNEUCTBUH W OUEHKH YCIEIIHOCTH YCBOCHHs. BblIensior u  QopMylupyror
NO3HABATEIbHYIO 11€J1b. BBIACNISIOT KOJIMYECTBEHHbIE XapaKTEPUCTUKU OOBEKTOB,
3aJlaHHBIe CcioBamMu. [IpMHMMAIOT MO3HABATEIBHYIO LIENIb U COXPAHSAIOT €€ IpHU
BBITIOJIHEHU U

yueOHbIX neiicTBuil. Oco3HAlOT CBOM  JEeWCTBUA. VMEIOT HaBBIKH
KOHCTPYKTUBHOTO OOIIICHUS B MAJIBIX TPYIITIAX.

YeJ10BeK U IpUpoaa

ABTOMAaTHKa B Hailew >kxu3HW. [IpuMepbl UCTOJIB30BaHUS aBTOMATHYECKUX
YCTPOICTB B HayKe, Ha Npou3BojJcTBe U B ObiTy. CpenctBa cBsa3u. Panuo u
TEJIEBUJICHUE. AJBTEPHATUBHBIE WCTOYHUKHU DSHEPruU. Buapl 31€KTpOCTaHUUI.
Heo0xonuMocTh 3KOHOMUM TPHUPOAHBIX PECYPCOB M HUCIOJB30BAHUS, HOBBIX
HKOJIOTHYHBIX U 0e30MacHbIX TexHooruil. Hayka u 6e30macHOCTb JIt0IEH.

Jlemoncmpayuu: 1. hoTomMaTepuansl U CIalIbl IO TEME.

Jlabopamopnvie pabomui: 1.M3yueHne HAEHUCTBUM CPEICTB CBS3U, Paauo U
TEJIEBUICHHUS.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OeSIMENbHOCTNU

CamocrosTenbHO (HOpMYTUPYIOT MO3HABATEIbHYIO 3aj1ady. YMEWT (Uiu
Pa3BHUBAIOT)CIIOCOOHOCTh C TOMOIIBIO BOMPOCOB J1OOBIBaTh HEIOCTAIOIIYIO
uH)OpMAaIHIO.

9 kacc

Kunemaruka

CriocoOpl  omucaHusi MexaHHdeckoro JABmkeHusa. Cucrema oTcuerta.
[IpsamonnneliHoe nBuxkeHWE. [IpsAMOIMHENWHOE paBHOMEpPHOE JBHXKEHHUE 10
miockoctu. llepemenienne M CKOpPOCTh INPU PABHOMEPHOM IIPSIMOJIMHEHHOM
JIBUKEHUH MO IUIOCKOCTH. OTHOCUTENBHOCTh ABWKEHHS. CIOKEHHE IBUKEHUU.
[IprHIMIT HE3aBUCMMOCTH JBWXEHHU. KpuBOJIMHEWHOE IBHKEHHE. [[BHKeHue
Tena, OpOIIEHHOro NOJ YIJIOM K TOpPU30HTY. PaBHOMEpHOE JABMXXEHHE 10
OKPYXHOCTH. YTJ0Bas ckopocTs. Ilepros u yacrora BpameHus. CKOpocTh

Y YCKOPEHUE MTPU PABHOMEPHOM JIBMYKEHUU 10 OKPYKHOCTH.

JlabopamopHvle pabomur (¢ ucnonab3oBaHueM o0opyaoBaHus «Touka
pocTay):

N3yuenue aBu>xeHUs] CBOOOIHO MaA0IEro Tea.

N3ydeHne 1BUKEHUS 110 OKPYKHOCTH.

IIpumepnvle membl NPOEKMHBIX U UCCAEO08AMETLCKUX PAOOM.:
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Onpenenenue CKOPOCTHM PABHOMEPHOTO JBHXKEHUS IIPU HMCIOJIB30BAHUHU
TpeHaxkepa «0eroBasi JOPOXKKay.

Hcropruueckass peKOHCTPYKLUA ONBITOB [amuies 1O  ONpenesIeHUro
YCKOpEHHsI CBOOOAHOTO MaJCHUS TEll.

[TpuHIMIBL paOOTHI TPUOOPOB JJIs1 UBMEPEHUSI CKOPOCTEN U YCKOPEHU.

[IpumeneHnue cBOOOIHOTO NMaJACHU AJI1 U3MEPEHUS PEAKIIMK YEI0BEKa.

Pacyer TpaekTopun ABMKEHUA NIEpCcOHaXken pacckas3os P.Pacro.

Xapakxmepucmuka 0CHOBHbBIX U008 OesmeNbHOCMU. YTEeHUE U 00CYKIeHUE
TEKCTa CTaTel WHTEpPHET-CATOB, OOCYXIEHHE JAOKIAJ0B M Mpe3eHTaluH,
COCTaBJICHHUE M PElICHHE 3aJlay, 00CYXKIEHUE CIOCOOO0B pelieHus (IOAroToBKa K
OI'D no ¢usuke).

JAnnamuka

Nuepunanbubie cuctembl orcuera. Cuia. 3akoHbl HerloToHa. J[BrkeHuHe
Tena MOJA JCHCTBUEM HECKOJIBKHMX CHUJ. JIBUKEHHME CHUCTEMBI CBSI3AHHBIX TeEIL.
JIluHaMKMKa PaBHOMEPHOI'O [BM)KEHUS MAaTEpPUAlIbHON TOUYKM IO OKPYKHOCTH.
Kitacesl cun. 3aKoH BCEMUPHOrO TArOTeHUs. /[BrkeHue miuaHer. MckyccTBeHHBbIE
CITyTHUKH.

Conneunast cucteMa. Mcropusi pa3BuTus NOpeacTaBieHU O BceneHHOM.
Ctpoenue u 3BOJIOIMS BeeneHHOM.

Jlabopamopnvie pabomer (¢ ucnoab3oBaHHeM oOopyaoBaHusi «Touka
pocTay):

N3mepenue Macchl Tenna ¢ UCIOJIb30BAHUEM BEKTOPHOIO PA3JIOKEHUS CHIIBI.
N3yueHne KMHEMATUKU U JUHAMUKUA PaBHOYCKOPEHHOTO JBH)KEHUS (Ha IpUMepe
MamuHbl ATByna). 3yueHne TpeHUs CKOIbKEHUS.

IIpumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PADOM:

Uctopuueckass pekoHCTpyKiusa onblToB KyrmoHa ©  AMOHTOHAa 1O
ONPENICICHUIO BEJIUYMHBI CUJIbl TPEHUS CKOJIb)KEHUS. IlepBble MCKYCCTBEHHBIE
CITyTHUKH 3€MJIH.

Kak ornuyarorcss MexaHMuecKue Mpouecchl Ha 3eMJ€ OT MEXaHUUYECKUX
npoueccoB B kocMmoce? Temna ConHednoi cucteMbl. OTKpPBITUS HA KOHYHKE TEpa.

Xapaxmepucmuka OCHOBHbBIX U008 OesmelbHOCMU. YTEHUE U 00CYKIeHNE
TEKCTa CTaTel WHTEPHET-CAMTOB, OOCYXICHHE JOKJIAIOB H MPE3eHTAIUH,
COCTaBJICHHME M PELIEHHUE 3a]ad, OOCYKIEHHE CIIOCOOOB pemieHus (IOAroTOBKa K
OI'D no dusuke).

NMmnyabce. 3aK0H cOXpaHEeHUs] HUMITYJIbCA

Nmnynec. M3MeHeHue uMiysibca MaTepuanbHol Touku. Cuctema Ted.
3aKOH COXpaHEHHUs UMITYJIbCa.

lIpumepnsie memvl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:

PeaxtuBHOoe nBuxenue B npupone. PacciemoBanme JITII ¢ momonipro
3aKOHA COXPAaHEHUs UMITYJIbCA.

Xapaxmepucmuka OCHOBHBIX 8UO08 0esIMeNbHOCMU.: YTEHUE U 00CYKIECHHE
TEKCTa CTaTedl MHTEPHET-CAaUTOB, OOCYXKJIEHHUE JOKIAJOB M MpE3eHTAIUM,
COCTaBJICHUE M pEUICHUE 3a/iay, O0CYyXJEHUE CIIOCOOOB penieHus (MOATroTOBKa K
OI'D no ¢dusuke).
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CraTuka

PaBHoBecue Tena. MomeHT cuibl. YCIOBUS PaBHOBECHS TBEPAOrO Tea.
[IpocTeie MEXaHU3MBI.

Jlabopamopnvie pabomwi(c ucHOJb30BaHUEM oOopynoBanusi «Touka
pocTay):

Omnpenenenue HEHTPOB MAacC Pa3IMYHbBIX Tell (TpU croco0a).

IIpumepnvle membl NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:

[IpruMeHeHnEe TPOCTBIX MEXAHU3MOB B CTPOMTEIIBCTBE: OT 3E€MIISIHKH O
HeOockpeba. MccnenoBanre KOHCTPYKIIMK BEJIOCUTIEIA.

Xapaxmepucmuka OCHOBHbBIX U008 OesmelbHOCmU. YTEHHE U 00CYXIeHUe
TEKCTa CTaTel MHTEPHET-CATOB, OOCYXJCHUE JOKJIAJ0B U TPE3CHTAIUH,
COCTaBJICHUE M pelIeHUEe 3ajiad, 00CYyX AEHUE CIIOCOOOB perieHus (MOATroTOBKa K
OI'D no ¢usuke).

Mexann4yeckue Ko0JeOaHUsI M BOJIHbI

Mexannueckue kojeOanus. [IpeoOpa3zoBaHue >HEPruu MpPU MEXaHWUYECKUX
KojeOaHusax. MareMatuyeckuii ¥ NOPYXKUHHBIA ~ MasTHUKH. (CBOOOHBEIE,
3aTyXalollne W BBIHYXJEHHbIE KoJjieOaHus. Pezonanc. MexaHW4ecKue BOJIHBI.
JInHa ¥ CKOPOCTh BOJIHBL. 3BYK.

Jlabopamopnvie pabomsr (¢ HCHOJb30BaHHEeM oOopyaoBanusi «Touka
pocTay):

N3yuenue xonedaHul HUTSHOTO MAasITHHUKA.

Ipumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:

CtpyHHblE MYy3bIKaJIbHbIE HMHCTpYMEHTHI. KosebaTenbHble CHUCTEMBI B
IPUPOJE U TEXHUKE.

Xapaxmepucmuka 0CHOBHbBIX U008 OesAmelbHOCMU. YTEHUE U 00CYKIEeHUE
TEKCTa CTaTCMUHTEPHET-CAUTOB, OOCYXJCHHE JOKIQJOB U  MPE3CHTAIUMH,
COCTaBIICHWE M pelIeHUE 3a/aad, 00CYXIIeHHecrnoco0oB perieHus (IMoJAroToBKa K
OI'D o dwusuke).

DJIEKTPOMATHUTHBIE KOJIe0AHUA U BOJHbI

[TepeMennbIit anekTpudecknii Tok. KonebarenbHbI KOHTYD. BIHY K ICHHBIE
1 cB0OO1HBIE DMKoneOanus.OM BOJIHBI M X CBOWCTBA.

Ipumepnvle membl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:

[TpuHIUIIBI paIMOCBA3U U TeaeBUAcHUS. Biusnue OM uznydeHuil Ha KUBBIC
OopraHu3Mbl.MI3roToBieHne yCTaHOBKH AJIsSl IEMOHCTPALIMH ONBITOB 110 DOMU.

OnektpoMaruutHoe uznydenue CBU-neun.Mcropuyeckas peKOHCTPYKIIMS
ONBITOB AMIIEpa.

Xapakmepucmuka 0CHOBHBIX U008 OesmelbHOCmU. YTEHUE U 00CYXKICHUE
TEKCTa CTaTCMMHTEPHET-CAaWTOB, OOCYXIEHHWE JOKJIAI0B © IPE3CHTAIUH,
COCTaBIICHWE M peIIeHUE 3aaad, 00CYXIeHHecrnoco0oB perieHus (MOAroToBKa K
OI'D no ¢usuke).

OnrTuka

HUctounuku  cBeta.  JleiictBus  cBeTa.  3aKOH  OPAMOJIMHEHHOTO
pacrpocTpaHeHusi CBeTa. 3aKOHOTpa)keHusi cBera. [locTpoeHue u300pakeHU B
IJIOCKOM 3€pKalie.
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3aKOH IIPEJIOMJICHHMS CBE€Ta Ha IUIOCKOM TpaHMIE ABYX OJHOPOIHBIX
npo3paunblx cpen.llpenomnenne csera B npusMme. Jlucnepcus csera. SBieHue
[IOJJTHOTO  BHYTpeHHero orpaxeHusa.Jluuspl. ToHkue smH3bL. llocTpoeHue
M300pKEHUN, CO3/aBaEMbIX TOHKMUMH JuH3aMmHu. ['na3 u 3penue.OnTuyueckue
npuOopBHI.

Jlabopamopnvie pabomsi(c ucHmoNb30BaHMEM oOopyaoBaHusi «Touka
pocTay):

OKCIepuMEHTAJIbHAs MTPOBEPKA 3aKOHA OTPAXKEHUS CBETA.

N3Mmepenue nokasaress NperoMIICHUs BOJBL.

N3mepenue GokycHOro paccTossHUsI cCOOMparouieil JIMH3HI.

IIpumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM:

Hcropus nccnenoBaHus CBETOBBIX SIBICHHM.

Hcropuueckast peKOHCTpYKUHUA Teseckona [ anuies.

N3roroBneHne kaneinaockona.

Xapaxmepucmuka OCHOBHbBIX U008 OesmeNbHOCMU. YTEeHUE U 00CYKIeHUE
TEKCTa CTaTEMMHTEPHET-CAaWTOB, OOCYXJIEeHHE JOKJIAaJ0B M  Ipe3eHTaluH,
COCTaBJICHWE M pelIeHue 3a/aad, 00CYXIIeHHecrnocoOoB perieHus (IMOJroToBKa K
OI'D no ¢usuke).

®du3uKa aToMa 1 aTOMHOI0 AAPA

Crpoenue aTtoma. Ilornomenre u ucryckaHue ceera aromaMu. Onrtuyeckue
cnekTpbl.OnbITel Pezepdopaa. [lnanerapuas mogens aroma. CTpoeHHE aTOMHOTO
anpa. 3apsaoBO€ U MaccoBOE€ 4ucia. SaepHble CHIbl. DHEPTHsl CBSI3M aTOMHBIX
anep. 3akoH paaMoakTUBHOro pacnanga.Anbda- u Oera-pacnaasl. [IpaBuiia
cMelleHus. S nepHble peakiuu. JleneHne u cuHTE3 saep. fnepHas sHepreruka.
Ncrounuku sneprun ConHua u 38e31.Peructpanus saepHbix nu3nydeHuil. Bnusaue
PaauOaKTUBHBIX M3JIyYEHUW HA KUBbIE OpraHu3Mbl. J(o3umMeTpusi. DKOJIOTrMYECKUe
IpOOJIEMBI SIIEPHON SHEPTETUKH.

Ipumepnvle membl NPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM.:

Hctopusa nzydenus aroma.

N3mepenue KIIJI conneunoit 6atapen.

HeBuaumele n3imy4eHus B CIIEKTPE HArpeTHIX TEI.

Xapaxmepucmuka OCHOBHbBIX U008 OesmeNbHOCMU. YTEHUE U 00CYKIeHUE
TEKCTa CTaTel WHTEPHET-CAMTOB, OOCYXIECHHE JOKIATOB M TPE3CHTAIUH,
COCTaBJICHHME M PELIEHHUE 3a/ay, o0CyKJIeHHE CIIOCOOO0B pemieHus (OArOoTOBKa K
OI'D no dusuke).

®opmbl Opranu3anuu 00pa3oBaTeJbHOIO MpoLecca:

- TpyIoBasi;

- UHAVUBHUIYAJIbHAS,

- (pponTaANBHAS.

Benyuiue TexHOJI0TUM:

Hcnone3yroTcss  dI€MEHTHl  CIHEAYIOIUX  TEXHOJIOTMHM:  NPOEKTHas,
npoOJieMHOTO  00y4eHUS, HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHAS, KPUTHYECKOTO
MBIILJIEHUS, TPOOJIEMHOr0 IUAIOra, UIPOBasl.

OcHoBHBIE MeTOABI PA0OTHI HA YPOKe:
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Benymumu Meronamu oOydeHHs SBISIIOTCA: YaCTHYHO-TIOMCKOBOM, METOA
MaTeMaTUYeCKOro MOACIUPOBAHUS, AaKCHOMATUYECKUNA METO/I.

DopMbI KOHTPOJIA:

Tak kak 3TOT Kypc SIBISI€TCS JOMNOJIHUTENbHBIM, TO OTMETKa B Oajuiax He
CTaBUTCA.

VYyamuiicss yd4uTCs OLIEHUBATh Ce0sl U IPYTrUX CaM, YTO MO3BOJISIET Pa3BUBATh
YMEHHS CaMOaHaJU3a M CIHOCOOCTBYET PA3BUTHIO CaMOCTOSTEIBHOCTH, Kak
CBOMCTBY JIMYHOCTH Yyuauierocs.BbiABiIeHHE NPOMEKYTOYHBIX M KOHEYHBIX
pEe3yJIbTATOB  YYallUXCA  MPOUCXOAMUT  UYEPE3NPAKTUYECKYIO  JIEATEIbHOCTb;
3aueTHbIE pabOTHI:

* TeMaruyeckas NOA0OpKa 3aJad pas3IMn4HOIO YPOBHS CJIOXKHOCTU C
NPE/ICTAaBIEHUEM PpA3HBIXMETOJIOB PEIIEHUS B BHJIE TEKCTOBOr0 JAOKYMEHTA,
npe3eHTaAlNH, (JDII-AHUMANNHT, BUIEOPOJTHKANIN WED - cTpaHuibl (caiita)

* BBICTABKa IIPOEKTOB, MTPE3CHTALIUA;

* JEMOHCTpaIusl SKCIEPUMEHTa, KayeCTBEHHON 3a/Jaud C KayeCTBEHHBIM
(YyCTHBIM WM B BHUACHPWIOXKEHHS, B TOM YHCIE, MpE3eHTAIMeil) ONuCaHueM
npolecca Ha 3aHITHH, (PeCTUBAIEIKCIIEPUMEHTOB; (PU3NYECKUE OJIUMITUAIBI.

KanennapHo-temaTuyeckoe INiaHHpoOBaHue 7 KJjace

Ne Mata Tema ypoxka Hcnoab3oBanue pUM
I/ | MPOBEACHUS 00opy10BaHNS LIEHTPA | CYaHU
Ilnan | @akr €CTeCTBEHHOHAYYHOH | €
U TEXHOJIOTHYeCKOM
HanpaBJIeHHOCTEH

«Touka pocra»

1. Beenenue (14)

BBonnoe 3anstue. llenm w3amaum | KomnberoTtepHoe

1 kypca. Texnnka 6€30MacHOCTH. 000pyTI0BaHKE

2. Posib JKCIIEpUMEHTA B KM3HM 4YesoBeKa (34)
Cucrema eMHULL, IOHATHE O KommerorepHoe

2 HPSIMBIX U KOCBEHHBIX HU3MEPEHUSIX obopynoBaHue
DU3NYECKUH IKCIIEPUMEHT. O6opynoBanue JUIst
Bunel pusndeckoro sKCrepuMeHTa. JEMOHCTpAIHii

ITorpemHocTs n3mepenus. Buabt
MOTPEIIHOCTEN n3MepeHus. Pacyér

3 TIOTPEIIHOCTH U3MEPEHHUSL.
JlaboparopHas paboTa O6opynoBanue s
«M3mepenune oObeMa TBepA0To 1a00paTOpHBIX padoT u
tenay. [IpaBuina opopmieHus YUCHHUYECKUX OTIBITOB

4 71a00paTOpHOil paboTHI.

3. Mexanuka (84)
PaBHOMEpHOE U HEpAaBHOMEPHOE O6opynoBanue s

5 JIBUKEHHSI. 1ab0paTOpHBIX paboT U
I'padmyeckoe npeacraBneHue YUEHUYECKUX  OIBITOB

6 JIBIDKCHHS. (Ha Oa3e KOMILJIEKTOB
Pemrenve rpadMyecKux 3a1ad, g OI'D)
pacder myTH U CpeTHeH CKOPOCTH

7 HEPaBHOMEPHOTO JIBHKECHHUSI.

8 [ToHsiTHE MHEPIIMH U UHEPTHOCTH.
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IlentpoOexxHas cuia..

9 Cuna ynpyrocrtu, cujia TpeHUst O6opynoBanue s
JlaGoparopHas paGoTa 1abopaToOpHBIX paboT H
«HccrenoBanue 3aBUCUMOCTH YICHMYICCKUX  OIIBITOB
CHJIBI YIIPYTOCTH, BO3HUKAIOIICH B (Ha base KOMIUIEKTOB
HpYXHHE, OT CTeNICHH JIe(OpPMALIUH s O'9)

10 OPYKUHBD).
Jlaboparopuas paboTa
«Onpenenenue kodpdumnrenra

11 TPEHUsl Ha TPUOOMETpEY.
JlabopaTtopnast pabota OOGopynoBanue s
«HccnenoBanne 3aBUCUMOCTH 1ab0paToOpHBIX paboT U
CHJIBI TPEHHUS OT CHITBI YUEHHUYECKUX OTIBITOB

12 HOPMAJILHOTO JIaBJICHUSI.

4. T'uapocraruka (124)

13

[TnoTHOCTH. 3amaua naps ['epona

Pemtenne 3a/1a4 OBBIIIIEHHON
CJIO’)KHOCTH Ha pacyeT MIIOTHOCTH

OGopynoBanue TUTSE
JIEMOHCTpanuil

14 BEIIIECTBA.
Pemenue 3aga4 moBEIINIEHHON O0GopynoBanue s
15 CJIOKHOCTHU JEMOHCTpAIi
JlaBaeHue )KUAKOCTH M Ta3a. 3aKOH
16 ITackamns
17 Coo01maronmecs: CoCybl.
JlaGopaTtopnas pabota OGopynoBaHue s
18 «M3rotoBiienne Mojieu (POHTAHA 71a00paTOPHBIX PadboT U
JlaGopatopHas pa6oTa YYCHHYECKUX  OIBITOB
19 «M3rorosnenue Moaenu (poHTaHA» (Ha 0ase KOMIUIEKTOB
3akoH Ilackans. JlaBneHue B mia OI'9
JKUAKOCTAX U raszax.
['mapaBnuyueckre MalIvHbL.
20 Coo01maronmecs: CoCcypl.
Britankuaromag cuiia. 3akoH O6opynoBanue VIS
21 Apxumena. JIEMOHCTpaIuit
Jlaboparopnas paboTa O6opynoBanue ajs
«BpblsicHeHue yclIoBUS TJIaBaHUS 71a00paTOPHBIX PadboOT U
22 TEI. YUEHUYECKUX OTIBITOB
Bbaok 3amau Ha 3axoH Ilackaid, O6opynoBanue It
23 3aKOH ApXuMena. JIEMOHCTpaIuit
bnoxk 3agau Ha 3akoH Ilackans,
24 3aKOH ApXuMesa.

5. Craruka (104)

bnox. Peruar.

O6opynoBanue JUTS

25 JIEMOHCTpauun
PaBHoBecue TBepapix Ten. MomeHT

26 cwibl. I IpaBuiio MOMEHTOB.
Hentp TSKECTH. Uccnenosanne | O6opynoBanue JITISE

27 pa3IMYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTpalun
KoMOunupoBaHHbIe 3a1a4H,

28 HCIOJIb3Ysl YCIOBUSI PABHOBECHSI.
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KoMOuHupoBaHHBIC 331a49H,

29 WCHOJIb3Ys YCIOBHS PABHOBECHSI
Jlaboparopnas paboTa O6opynoBanue s
«H3roToBenne padoTaromen 1abopaTOpHBIX paboT H
cucteMbl 0110k0BY». OdopmiieHHe YYCHUYECKUX  OIIBITOB

30 paboTHI. (Ha 0a3e KOMIUIEKTOB
Pabota Hag npoexToM «biiokm». st OI'D
Jlaboparopuas padoTa
«M3roToBienne paboTaromen

31 CUCTEMBI OJIOKOBY.
JlaboparopHas paboTa OOGopynoBanue 1Jis
«M3rotoBiienne paboTaroIei 1a00paTOPHBIX PadboT U

32 CHCTEMBI OJIOKOBY. YUSHHYECKUX OTIBITOB
Odopmnenue paboThI. KommsrorepHoe

33 000opyI0BaHNE

34 3ammTa IpoeKTOB.

KanennapHo-temaTnueckoe miaHupoBanue 8 kiace
Ne Hata Tema ypoxka Hcnouab3oBanue npumMeq
/1 | IPOBEACHHS 000py/10BaHMS IIEHTPA | aHUE
Ilnan | ®akr €CTeCTBEHHOHAYYHOMI
U TeXHOJIOTHYeCKOM
HAINIPABJIEHHOCTEeMl

«Touka pocra»

1. Beenenue (14)

BBonnoe 3ansarue. llenm wusagaum | Kommnbroreproe

1 Kypca.TexHuka 6€30macHOCTH. 000pyI0BaHNE

2. TensioBble siBjaeHus (12 4)
Pa3nooOpasue  TemoBbIxsBieHH. | KommbroTepHoe

2 TenoBoe pacMpeHneTel. 000pyTI0BaHNE
JlaGopaTtopnas pabota OOGopynoBaHue s
«3MeHeHust IIMHBI Tella Ipu 71ab0paTOpHBIX paboT U

3 HarpeBaHUU M OXJIAKJICHUN. YUEHUYECKUX OTBITOB
Tennonepenauya Habmronenue O06opynoBanue VIS
TEIUIONPOBOJHOCTH BOJIbI U JEMOHCTpAIHii

4 BO3JIyXa.
JlaboparopHas paboTa O6opynoBanue st
«3mepenue yaenbHOU 71ab0paTOpHBIX paboT U
TEIIOEMKOCTH Pa3INYHBIX YUEHUYECKUX  OIBITOB

5 BELLIECTBY. (Ha 0a3e KOMILJIEKTOB
[1naBnenue u oTBEp/ICBaHUE. mst OI'D
Jlaboparopnas pabota «OTiHBKa

6 napaMHOBOTO COJITATHKA»
JlaGopatopHas paboTa Ob6opynoBanue s
«HaOmronenue 3a niaaBieHUEM 71ab0paTOPHBIX paboT U

7 JBA» YUEHUYECKUX OTIBITOB
Pemenune onuMnuaaHeix 3a1a4 O6opynoBanue TUIS

8 Ha ypaBHEHHE TEIJIOBOTrO OanaHca JEMOHCTpAIHiA
Pemenune onuMmnuaHeIx 3a1a4 O6opynoBanue TUIS

9 Ha pacy€T TEIJIOBBIX MPOIIECCOB JEMOHCTpAIHiA

10 JlaGopaTopus Kpucramiorpaduu.

11 Wcnapenue n KoHieHCAUS. O6opynoBanue IS
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JIEMOHCTpanui

CocraB atmMocdepsl, O6opynoBanue JUIs
HaOII0/ICHUE TTepexoaa JEMOHCTpAITHiA
HEHACBIIIEHHBIX ITAPOB B
12 HACBIIIICHHBIC.
Bnaxnocte Bo3gyxa Ha pasubix | ObopynoBaHue TUTSt
13 KOHTHUHCHTAX JIEMOHCTpPAITHIA
3. DuekTpuyeckue siBjeHus (84)
Mukpomup. Monenu atoma, O6opynoBanue JUTSt
14 cymectsoBaBmue A0 Hagana XIX JIEMOHCTpanui
Hcropus OTKpeITHA U AEUCTBUSA Komneroteproe
15 rajbBaHUYECKOTO AJIEMEHTA 00opyI0BaHNE
Ucrtopus cozganus snnekTpodopHoit
16 MaIllHbI
OneiThl BosibTa. Dnexkrpudeckui Komneroreproe
17 TOK B DJIEKTPOJIUTAX. 000pyTI0BaHNE
Pemenue onvMmuaHbIxX 3a71a4d Ha O6opynoBaHue TUTST
18 3aKOHBI TIOCTOSTHHOTO TOKa JIEMOHCTpPAITHA
Habnonenue 3aBucuMocTu Ob6opynoBanue TUISt
COTIPOTHBIICHUS IPOBOJIHUKA OT JIEMOHCTpAITHA
19 TEMIEPATYPHI.
JlaGopaTtopnast pabota OGopynoBanue s
«OmnpeneneHne CTOMMOCTH 1a00paTOPHBIX PadboOT U
M3pacXOJOBAHHOM PJIEKTPOIHEPIrUU | YUEHHYECKUX  OIBITOB
10 MOIIIHOCTH TTOTPEOUTENS U TIO (Ha 0a3e KOMIIJIEKTOB
20 CYETUHKY» st OI'D
Pemrenue onuMnuanypeix 3agaq O6GopynoBanue TUIA
21 Ha TEIUIOBOE JIEHCTBUE TOKA JIEMOHCTpAIUit
4. JaekTpoMarHuTHbIe siBJeHus (34)
DNEeKTPOMarHUTHbIE SIBJICHHUS. Ob6opynoBanue TUIS
22 DIIEKTPOU3MEPUTEIIbHBIE TPUOOPHL. | IEMOHCTpaIUi
MarnutHas anoMmanusg. MarautHble O6opynoBanue U1
23 Oypu JIEMOHCTpAaIuit
PasznoBugnoctu
24 AJICKTPOIBUTaTEIICH.
5. Ontnueckue sisjaenus (74)
Hcrounuku cBeTa: TEIIOBBIE, O6opynoBanue TUIS
25 JIOMUHECIICHTHbBIE JEMOHCTpAIii
DKcrepuMeHT HaOI0AeHUE.
MHuorokpatHoe n3o0pakeHue
npeaMeTa B HECKOJIBKUX TIOCKUX
26 3epKanax.
N3roToBUTH MEPUCKOI U CETO ObopynoBanue TUIS
27 MIOMOIIIIO IPOBECTH HAOTIOACHUS JIEMOHCTpauit
[IpakTdeckoe UCNoNb30BaHNE O6opynoBanue TUIS
28 BOTHYTBIX 3€pKajl JEMOHCTpaIUi
3puUTeNbHbBIE UILTIO3UH, O6opynoBaHue TUTST
MOPOKIaeMbIe MPEIOMICHUEM JEMOHCTpAIHiA
29 cBeTa. Mupaxu.
30 Pa3BuTHE BOJJOKOHHOW ONTUKH
31 Hcnonp3oBaHne 3aKOHOB CBETA B
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‘ TCXHHUKC

6. YesioBek u npupoaa (44)

32 ABTOMATHKA B HaIICH KU3HU . KommnbsrorepHoe
33 Panuo u TeneBuneHne obopyoBaHue
AnbTepHaTUBHBIE HCTOUHUKU
34 SHEpruu. Buasl 351eKTpOCTaHIMIA
Hayka cerogns. Hayka u
35 0€301aCHOCTb JIFOJICH.
KaneﬂnapHO-TeMaanecxoe IJIAHUPOBAHHE 9 kaacc
Hara Tema ypoka Hcnosb3oBanue pumMey
Ne MIPOBEICHUS o0opyaoBaHMsl LIEHTPA | aHUE
n/n | laan | @akr €CTeCTBEHHOHAYYHOI
¥ TEXHOJIOTH4YeCKOMH
HANIPaBJIEHHOCTEHl

«Touka pocra»

1. BBenenue (14)

BBonnoe 3ansarue. llenm wusagaum | KommnbrorepHoe
1 kypca.TexHnka 6€301macHOCTH. 000pyTI0BaHNE
2. Kunemartuka (7 4)
CriocoObl onucanus Ob6opynoBanue JUIS
2 MEXaHHYECKOTO JBWKCHUS JIEMOHCTpAITHA
[IpssMonMHENHOE paBHOMEPHOE Ob6opynoBanue JUIs
JBHO>KEHUE 110 TIoCKoCcTU? CMOTpS JIEMOHCTpaui
3 U3 KaKko¥ TOYKHU HAOJII0IATh
OTHOCUTENBHOCTE ABV)KCHUS. O6GopynoBanue VIS
4 CroxeHue NBUKEHUI. JIEMOHCTpaun
Jlabopamopuvie pabomul: OGopynoBaHue s
«M3ydenne NBM>KEHUST CBOOOTHO 1a00paTOPHBIX PadboOT U
najarwoluiero tenay, «Mzyuenue YUEHUYECKUX OTBITOB
5 JIBUKEHHS T€JIa 110 OKPY>KHOCTH
Kak u kyna noserena BuIlIHEBast Ob6opynoBanue TUIS
KocTtouka? PacueTr TpaekTopuu JIEMOHCTpaIui
JBUKEHHS TEJ U IePCOHaKeH
6 pacckasoB P.Pacms o MronxayseHe
Hcropuueckas peKOHCTPYKIUS O6opynoBanue TUIS
onbITOB ["anumnes no onpeaencHUIo JEMOHCTpAIii
7 YCKOpEHUS g.
Omnpenenenrue CKOPOCTU O6opynoBanue TUIS
PaBHOMEPHOTO JIBUKECHHUS MPU JEMOHCTpAIii
UCIIOJIb30BaHUU TPEHAXKepa
8 «0eroBasi TOPOKKay.
3. Innamuxka (84)
Cuna Bonu, cuiia YOeXKICHUS UITU O6opynoBanue TUIS
9 cuna - ¢puszndeckas BenuyuHa? JIEMOHCTpAINA
Jlabopamopnas paboma: Ob6opynoBanue s
10 «M3mepeHne Maccol Tena» 71a0opaTOpHBIX padoT U
JIBukeHue Tena moja AeicTBUeM YUEHUYECKUX OTIBITOB
11 HECKOJIBKUX CHJI
JIBUKEHUE CUCTEMBI CBSI3aHHBIX O6opynoBanue TUIS
12 Tel JIEMOHCTpaIuit
13 JlabopamopHvie pabomsi: | O60pynOBaHHE IS
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«M3yueHne TpeHUs CKOJIbKEHUS

1ab0paTOPHBIX padoT H
YYCHUYCCKUX OIIBITOB

Junamuka paBHOMepHOTro JBwxeHus | OdopynoBaHue JUIst

14 110 OKPYKHOCTH JEMOHCTpanui
Wcropus pa3Butus npeacrasiennit | O6opynoBaHue JUIs

15 0 Bcenennoil. ConHeuHasi cUCTeMa. | JEMOHCTpaIUi
OTKpbITUS HAa KOHUUKE Iepa. O6opynoBanue JUIs
[IepBble NCKYCCTBEHHBIE CITyTHUKHU JIEMOHCTpaLui

16 3emin.

4. Umnysbc. 3aKoH coXpaHeHUs1 MMILYJibca (34)

17 Kax BBI IXTy Ha30BeTe... Komneroteproe

18 PeakTrBHOE ABM)KEHUE B IPUPOJIE. 00opyoBaHue
Paccnenoanune JITII ¢ momomisro Kommnbroreproe

19 3aKOHA COXpPaHEHUsI UMITYJIbCa 000pyI0BaHNE

5. CraTtuka (24)

Jlabopamopnas paboma:
«Omnpenenenue HEHTPOB MacCC

OGopynoBanue 1Jis
1a00paTOPHBIX PadboOT U

20 pa3IMYHBIX TEJ (TPH CII0C00a)» YICHHYECKUX OTIBITOB
[IpumeHneHne npocTeiXx MexaHu3MoB | KommberoTepHoe
BCTPOUTEIBCTBE: OT 3EMIISTHKH JI0 o0opynoBaHue

21 Hebockpeda

6. Mexannueckne Kojge0anusi M1 BOJHbI (34)

22 Buer MasTHUKOB M UX KOJieOaHUI O6GopynoBanue TUTS

23 Uto mepeHocut BosHA? JIEMOHCTpanuil
KonebartenbHble cUCTEMBI B IPUPOJIE

24 UTEXHUKE

7. DJIeKTPOMATHUTHBIE KOJIe0aHUS U BOJIHBI (249)
DKcrepuMeHTalIbHAs MTPOBEPKA Kommnbroreproe

25 cBOMCcTB DM BOJIH. 000py/TI0BaHKE
Uccnenoanue snexkrpomarautoro | KommbrotepHoe

26 nznydaenns CBU-nieun 000py/TI0BaHKE

8. OnTuka (44)
. UsrotoBnenue moaenu KommbrorepHoe

27 KaJIEHJOCKOIIA. 000pyI0BaHKE
DKcrepuMeHTallbHAs TPOBEPKa O6opynoBanue TUIS

28 3aKOHA OTPaKCHHSI CBETA. JEMOHCTpAIHi
Jlabopamopnas paboma: O6opynoBanue st
«3mepenune nokazarens 71ab0paTOpHBIX paboT U

29 PETOMIICHUS BOJIBI» YUEHUYECKUX OTIBITOB
Kak otnnuarorcs nmokasarenu O6opynoBanue TUIS

30 MPETOMIICHUS I[BETHOTO CTEKIIa JIEMOHCTpAINA

9. ®u3uKa aTOMa U ATOMHOI0 siaApa (44)
[Tornomenue u UcIyckaHue cBeTa KommbrotepHoe

31 atomMamMu. ONTUYECKHE CIIEKTPHI. obopynoBaHue
N3mepenune KILJ conaeuyHolt | KommnerorepHoe

32 Oarapeu obopymoBaHue
Brnusinue paanoakTUBHBIX

33 M3JIy4YE€HUH Ha JKUBbIE OPraHU3MbI
CriocoOblI 3a1uUTHl OT

34 paAMOaKTUBHBIX U3JIy4YEHUN
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