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PaGouast nporpamma

M0 KypPCy BHEYPOYHOM 1eATeJIbHOCTH
«Du3uKa B HALIEH KU3HU»
IJI 00y4darmuxces 7-9 Kiaccos,
peanu3yemas Ha 0a3e LlenTpa oOpa3oBanus
€CTEeCTBEHHO-HAYYHOI HANIPABJIEHHOCTH

«Touka pocra»

CocraBurenn: Kapnenko Tarpsina UBanoBHA
yuurteab GU3MKHA 1 MATEMATHKHU




IHosicuuTeanLHAS 3aIUCKA

Pabouas mporpamMma BHEYpOUYHOH AEATEIBHOCTH MO (Gu3UKe i 7 - 9 Ki1accoB cocTaBiieHa
Ha OCHOBE MPUMEPHOM Iporpammsl 1o ¢usuke it 7 — 9 kinaccoB (moa pemakiueid Kysnerona
A.A)), M.: dIlpocsemenne», 2017 u cOOTBETCTBYET
- @epepansHoMmy 3akoHy «0O0 oOpasoBanuum B Poccuiickoit ®enepanum» Ne273-O3 ot
29.12.2012 rona;

-DenepanpHOMy  00pa3oBaTENPHOMY  CTaHIAPTY  OCHOBHOTO  OOIIEro  oOpa3oBaHUA,
YTBEPKIEHHOMY TIpHKa3oM MwuHucTepcTBa obpazoBaHusi U Hayku PD Nel897 or 17.12.2010
roja;

-IIpukasy MwunucrepcrBa oOpazoBanuss u Hayku PD Nel577 ot 31.12.2015 r» O BHeceHuu
U3MEHEHUN B (emepaibHbI 00pa30BaTENbHBIN CTaHAAPT OCHOBHOTO OO0IIEero oOpa3oBaHWS,
YTBEPXKIEHHBIA NMpuKazoM MunucrepctBa obpazoBanus U Hayku PD» Nel897 or 17.12.2010
roja»

-O0pa3oBaTenbHOIl MporpaMMe OCHOBHOTO 00111ero 00pa3oBaHMUs;

-Yuebuomy miany OY;

- [IpumepHO# TIporpamMmme OCHOBHOTO 00111ero 00pa3zoBanus 1o ¢pusuke (6a30BbIN YPOBEHB).

[Iporpamma paccuntana Ha 35 yacoB — 1 wac B Hegemo B 7 kiacce, 35 yacoB — 1 yac B
Henenro B 8 kiacce, 34 gyaca — 1 gac B Hegenro B 9 Kitacce.

Jannas paGoyasi mporpaMMa BHEYPOUYHOH AEATENBHOCTH 1Mo (u3uke it 7 — 9 KiaccoB
cocraBieHa Ha ocHoe OOII OOO MBOVY OCOII Ne6 mm. B.A. CyneBa m ¢ ydé€rom
METOJIMYECKUX PEKOMEHJAINI N0 CO3/1aHHI0 U (QYHKIMOHUPOBAHUIO B 0OIIE00pa30BaATEIbHBIX
OpraHM3alysIX, pAacloJOXKEHHBIX B CEJIbCKOW MECTHOCTH W MajblX TOpojaX, IEHTPOB
o0Opa3oBaHMs ECTCCTBCHHO-HAYYHOW WM TEXHOJIOTMYHOW HampaBieHHocTel («Todka pocray)
(yTBepxkaeHbl pacnopsbkeHHeM MuHucTepcTBa mpocBenieHus Poccuiickoit denepanuu oOT
12.01.2021 r. Ne P-6) u mpemycmMarpuBaeT NpPOBEICHHUE 3aHATHH C HCIOJIb30BAHUEM
obopynoBaHus eHTpa «Touka poctay.

Ilinanupyemble pe3yJibTAThI OCBOCHHS IMPOrPAMMbI BHEYPOUHOM
AeATeJbHOCTH «PHU3MKa B HallleH JKU3HN» (C MCIOJIb30BAHUEM 000PY10BAHUS
«Touxka pocra») B 7-9 Kiaccax.

Peanu3zanus nporpammsl CIOCOOCTBYET JOCTUKEHUIO CAEAYIOIUX Pe3yJIbTATOB:

JInyHOCTHBIE:

B cepe MMYHOCTHBIX YHUBEPCATBHBIX YU€OHBIX IEMCTBUI yUaAIIUXCS:

* yueOHO-TIO3HABATEIbHBI HHTEPEC K HOBOMY y4eOHOMY MaTepHaly U crocodam
pEIIEHNsT HOBOM 3a/1a4H;

* OpUEHTalUs Ha TOHUMaHKEe NMPUYUH ycliexa BO BHEYUEOHOM €S TEIbHOCTH, B TOM
YUCJIE HAa CaMOAHAJIM3 W CAMOKOHTPOJIb PE3yJIbTaTa, Ha aHAJIU3 COOTBETCTBUS
pe3yJIbTaTOB TPEOOBAHUSAM KOHKPETHOM 3a/1auH;

* CIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEHIHOCTH BHEY4YeOHOI
NEeATEIIbHOCTH;

Obyuarowuiics nOaY4Um 03MOICHOCMY 01 POPMUPOBAHUSL:

* BHYTPEHHEW NO3WIMM IIKOJbHHKA HA YPOBHE IOJIOKUTEIBHOIO OTHOILIECHHS K
IIKOJIe, TIOHMMaHUsi HEOOXOJUMOCTH YYEHHS, BBIPAKEHHOTO B MpeodiagaHuu
y4eOHO-TI03HaBaTEIbHBIX MOTHBOB,;

* BBIPOKEHHOM yCTOWYMBOM yueOHO-TI03HABATEIbHON MOTHBAIIH YUCHUS;



° yCTOﬁqHBOFO y‘le6H0-H03HaBaT€JIBHOFO HHTCPECa K HOBBLIM O6H_II/IM criocobam
PEUICHUS 3aaa4.

MertanpeaMeTHbie:

B cdepe peryasiTuBHBIX YHUBEPCATBHBIX YUEOHBIX ICUCTBUN yUAIHXCS:

* IUIAHUPOBATh CBOM JCWUCTBHUSI B COOTBETCTBHM C TMOCTaBJICHHOW 3a/adyel u
YCIIOBHSIMU €€ pean3alliK, B TOM YHUCIIE BO BHYTPEHHEM IUIAHE;

* YUYUTHIBaTh YCTAaHOBJICHHbIE IPAaBWJIA B IUIAHUPOBAHUU U KOHTPOJIE CHOCO0a
pelieHus;

* OCYLIECTBIIATh UTOTOBBIM U MOIIATOBBI KOHTPOJIb MO PE3YJIbTATY;

* OICHMBAaTh MPABUJIBLHOCTH BBINOJHEHUSI JICUCTBUS Ha YPOBHE aJeKBaTHOMN
PETPOCIIEKTUBHON OLIEHKHM COOTBETCTBHS PE3YyJIbTAaTOB TPEOOBAHUSAM JAHHOU
3a7a49y U 3aJa4HOM 00J1aCTH;

* aJICKBaTHO BOCHPUHUMATH MPEIJIOKEHHUS] U OLEHKY YYWTENEed, TOBapHUUIEH,
pOIUTEIIEH U APYTUX JIFOAEH;

* pa3ynyaTh COCcO0 U Pe3yJIbTaT ACHCTBUA.

Obyuarowuiics noayuum 603MOHCHOCMb HAYUUMCAL:

* B COTPYJHUYECTBE C YUUTEIEM CTaBUTh HOBbIE yUE€OHBIE 33/1a4H;

* POSIBJIATH MO3HABATEIHLHYIO MHUIIMATUBY B Y4EOHOM COTPYAHUYECTBE;

* CaMOCTOSITEIBLHO aJICKBAaTHO OLICHUBATH MPABWIHLHOCTh BBITIOJIHEHUS JEHCTBUS U
BHOCUTH HEOOXOIMMbIE KOPPEKTUBBI B UCIIOJHEHUE KaK IO XOJIy €ro pean3aluu,
TaK U B KOHIIEC ICVCTBUA.

B cdepe nozHaBaTebHBIX YHUBEPCABHBIX YUEOHBIX JEUCTBUHN yUaIIUXCS:

* OCYIIECTBIISITH OMCK HEOOX0AMMON HH(OPMAIIUH SISl BBITIOTHEHUSI BHEYYEOHBIX
3aJlaHdii  C  HCIOJb30BAHMEM  yYeOHOW  JUTEepaTyphl W B OTKPBITOM
UH(OPMAITMOHHOM TIPOCTPAHCTBE, DSHIMKIONEIUN, CIPABOYHUKOB (BKIIOUYas
AJNIEKTPOHHBIE, ITU(GPOBBIC), KOHTPOIUPYEMOM MTPOCTPAHCTBE

WNHurepHera;

* OCYIIECTBJIATH 3aMKCh ((PUKCaINio) BEIOOPOUHOM HHPOPMALIUKA 00 OKPYKaIOIIEeM
MHUpE U 0 cebe caMoM, B TOM YHcIie ¢ TOMOUIbI0 HHCTpyMeHToB KT

* CTPOUTH COOOIIIEHHUS, TPOEKTHI B YCTHON U MUCbMEHHOU opme;

* MPOBOJIUTH CPABHEHHUE U KIACCU(PUKAIINIO TI0 3aIaHHBIM KPUTEPHSIM;

* YCTaHABJIMBATh IPUYMHHO-CJIEJICTBEHHBIE CBSI3U B U3y4a€MOM KPYTe SIBIICHUM;

* CTPOUTH pacCyXaeHus B (OpME CBSI3U MPOCTHIX CYXKJIEHUN 00 00BEKTE, €T0
CTPOCHUH, CBOMCTBAX U CBA3AX;

Obyuarowuiics noay4um 803MONCHOCHb HAYYUMbCA:

* OCYIIECTBJISTh PACIIMPECHHBIN MOUCK WH(GOPMAITH C UCTIOIh30BAHUEM PECYPCOB
o6ubnuoTex u cetu uTepHeT;

* 3anuchiBaTh, (UKCUPOBATH HUHGOPMAIMI0O 00 OKpPYXAIOUUX SIBJICHUSX C
nomMouibro nHCTpyMeHToB UKT;

* OCO3HAHHO Y MPOU3BOJIBHO CTPOUTH COOOIIEHHUS B YCTHOW U MUCBMEHHOM opMme;
* OCYIIECTBJIATh BbIOOp Hambosiee F(h(PEeKTUBHBIX CITIOCOOOB PEIICHUS 3a/a4 B
3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* CTPOMTH JIOTHUYECKOE PACCYkEHNE, BKIIOYAIOIIEE YCTAHOBIECHNE TPUYHHHO-
CJICJICTBEHHBIX CBSI3CH;



* MOIYT BBINTM HAa TEOPETUYECKUM YpOBEHb PELICHMS 3aJay: pEIICHUE IO
ONPEAECICHHOMY IUJIaHY, BJAJCHUE OCHOBHBIMM MPUEMaMM PEIICHHUS, OCO3HAHUS
NEATEIIbHOCTH 10 PEUICHUIO 33]1auHu.

B cdepe koOMMYyHUKATHBHBIX YHUBEPCATBHBIX YUCOHBIX JICHCTBUM yUaITUXCS:

* QJICKBAaTHO HCIOJIb30BaTh KOMMYHHUKATHUBHBIC, NPEXKIE BCEr0 - PpEUEBBIE,
CpeACTBa [JIsi pEUICHUS pa3IMYHbIX KOMMYHMKATHUBHBIX 3aJlady, CTPOUTh
MOHOJIOTHYECKOE COOOIIEHNE, BIaJETh AUATOTHYECKONW (OPMOl KOMMYHHKAIUH,
WCHOJIB3YysA, B TOM uucie cpeactBa U MHCTpyMeHTbl UKT u nucTaHIMOHHOTO
OOIIIEHHUS;

* JIOMYCKAaTh BO3MOXHOCTh CYIIIECTBOBAHUS Yy JIIOACH Pa3IMYHBIX TOYEK 3PCHUS, B
TOM YHCJIE HE COBMAIAIONINX C €r0 COOCTBEHHOMN, U OPHUEHTUPOBATHCS HA TTO3UIIHIO
napTHepa B OOIICHUHU U B3aUMO/JICUCTBUY;

* YUHUTHIBATh Pa3HbIE MHEHUSA U CTPEMUTHCS K KOOPJAMHAIIUM PA3TUYHBIX MO3UIUN
B COTPYJHUYECTBE;

* popMynHpoBaTh COOCTBEHHOE MHEHHUE U MO3UIIHIO;

* JIOTOBApPUBATHCS U MPUXOJIUTH K 00IIEMY PEIICHUIO B COBMECTHOM €SI TEILHOCTH,
B TOM YHCJI€ B CUTYyallUU CTOJIKHOBEHHSI HHTEPECOB;

Obyuarowuiics noLy4um 803MOHCHOCHL HAYUUMbCAL:

* YYUTHIBATh U KOOPAMHUPOBATH B COTPYJHHUYECTBE OTJIUYHBIE OT COOCTBEHHOMU
MO3UIIMU IPYTUX JIOJICH;

* VYWTBIBATh pa3HbIC MHEHUS M MHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULINIO;

* MIOHUMATh OTHOCUTEILHOCTh MHEHHU U MOJX0/I0B K PEIICHUIO TPOOJIEMBI;

* ApPryMEHTHUPOBATh CBOI TMO3MUIMIO W KOOPAUMHUPOBATH €€ C TO3UIUSIMU
MapTHEPOB B COTPYAHHUYECTBE NPH BBIPAOOTKE OOIIETO penieHHus B COBMECTHOM
JeSTEILHOCTH;

* 33J1aBaTh BOIPOCHI, HCOOXOAUMBIE SISl OpTaHU3allui COOCTBEHHOM JEATEIbHOCTH
Y COTPYJIHUYECTBA C MAPTHEPOM;

* OCYIICCTBISATH B3aUMHBIM KOHTPOJIb M OKa3blBaTh B COTPYJIHUYECTBE
HEOOXOIUMYIO B3aMOTIOMOIIIb.

IIpeanMeTHbIE:

- OPUEHTHUPOBATHCS B SABJICHUSAX U 00BEKTAX OKPYXKAIOIIETO MUpPA, 3HATh TPAHUIIBI
WX IPUMEHUMOCTH;

- TIOHUMATh OMpeesieHUs] (PU3NUECKUX BEIWYMH U MMOMHUTH OMPEACISIONINE
bopmybL;

- MOHUMATh KakuUM (PU3NYECKUM TPHUHIMIIAM W 3aKOHAM IMOJYUHSAIOTCA T€ WJIIU
WHBIE 0OBEKTHI U SIBJICHUS TTPUPO/IBI;

- 3HaHKWE MOJICII TTOMCKA PEIICHUH JIJIs 3a/1a4 110 (PH3HKE;

- 3HaTh TEOPETUUYECKUE OCHOBBI MAaTEMAaTUKH.

- MpUMeYaTh MOJICIIU SIBJICHUN U 00BEKTOB OKPYKAIOILIET0 MUPA;

- aHAJIM3UPOBATH YCJIOBHUE 3a/1a4H;

- mepeopmMyIUpOBaTH U MOJEIUPOBATh, 3aMEHSITh UCXOIHYIO 3a/1a4y JPYTOi;

- COCTaBJIATSH IIJIaH PEIICHUS;

- BBIJIBUTATh U IPOBEPATH MpeAsiaracMble JUIsl PEIISHUs TUIIOTE3bI;



- BJIaACTb OCHOBHBIMH YMCTBCHHBIMHU OICpanuiaAMH, COCTaABJIAIOIIMMH ITOHUCK
PEUICHUSA 3aaa4u.

Conepmaﬂne nmporpaMmmal BHeyPO‘IHOﬁ ACATCIBbHOCTH

7 xnace
Beenenne. Brognoe 3ansrtue. Llenu u 3amaun kypca. TexHuka 6€30mMacHOCTH.
Poub 3kcniepuMeHTAa B :KU3HU YeJI0BEKA.
Teopusa: W3y4uTb OCHOBBI TEOpPHUHM MOTpEeIHOCTEM. IlorpemHocTy npsMbIX H
KOCBEHHBIX HM3MEPEHUI, MaKCUMaJIbHas MOTPEIIHOCTh KOCBEHHBIX HW3MEpPEHHIA,
y4eT MOrpelHoCcTe u3MepeHuil mpu noctpoeHuu rpaduxoB. Ilpencrasienue
pe3yJabTaTOB U3MEpPEeHUM B (hopme TaOIuIl U TpaUKOB.

IIpakmuxa: OCHOBBI TE€OPUU IMOTPEIIHOCTEN NPUMEHSATH IPU BBINOJIHEHUH
AKCIIEPUMEHTANLHBIX — 3a/lady, TNPAKTUYECKUX paldoT. (¢ HCHOJb30BAHUEM
odopynoBanus «Touka pocray)

Xapaxkmepucmuxka 0CHOBHbIX 8UO08 0esIMENbHOCIU.

[IpuBoauTh mnpuUMeEpsl OOBEKTOB u3yueHUd Gu3uku (du3nuecKue sIBICHUS,
dbuznyeckoe TeNo, BEIEeCTBO, ¢uzuyeckoe noje). Habmonarh U aHamu3upoBaTh
¢usnueckue sBiaeHUS (PUKCUPOBATH M3MEHEHUSI CBOMCTB OOBEKTOB, CPABHUBATH
ux 1 0006maTh). [103HAKOMHUTBCS C AIKCHEPUMEHTAIEHBIM METO0M UCCIIEIOBAHUS
npupoabl. COopka mpuOOpPOB U KOHCTpYKUM. Mcmonb30oBaHrWE HU3MEPUTEIBHBIX
puOOpoB. BelnonHeHne 1a00paTOpHBIX U MPAKTUYECKUX padoT. /narHocTtuka u
yCTpaHEHHUE HEUCITPABHOCTEH

npubopoB. BricTpanBanue runore3 Ha OCHOBAaHUHM UMEIOIINXCS JAHHBIX.
MexaHuka.

Teopusi: PaBHOMepHOE H  HEpaBHOMepHOe  JBWXeHHe. [ 'paduueckoe
Ipe/cTaBlieHNE NBIKECHU. Perienue rpaguieckux 3aay, pacuer MyTH U CpeIHen
CKOPOCTHM HEpPAaBHOMEPHOTO JBIKEHUS. [loHATHE WHEPIUHW U HUHEPTHOCTH.
[entpobexnas cuna. IlpumeHeHue mHaHHBIX  (UBUYECKUX  TMOHSATUHA B
KU3ZHEACATETbHOCTH yenoBeka. Cujia ynpyrocTu, Cujia TPEHUSI.

llpakmuxa: WccrnenoBanue 3aBUCUMOCTH CUJIBI YIPYTOCTH, BO3HUKAIOIICH B

py>XuHE, OT cTeneHu aedopmaruu npyxuubsl. Onpenenenue kodpduimenta
TpeHus Ha TpuboMeTpe. (¢ uCnoab30BaHueM 00opyaoBaHusi «Touka pocra)
Hccnenoanne 3aBUCUMOCTH CUJTBI TPEHUSI OT CHIIBI HOPMAJIBHOTO JABJICHHUSI.
Xapaxkmepucmuxka 0CHOBHbBIX 6UO008 OesIMENbHOCU.
AHnanu3 Tabnui, rpagukoB, cxem. [Touck oObsIcHEHUsT HAOIIOIaEMbIM COOBITUSIM.
OnpenencHue CBOMCTB MNPUOOPOB IO dYepTeKaM H  MOACIHAIM.  AHamm3
BO3HUKAIONIUX TMPOOJIEMHBIX cutTyaruid. M300paxkath cucTteMy KOOpAMHAT,
BBIOWPATh TEJIO OTCYETA M CBA3BIBATH €r0 C CUCTEMOM KoopauHat. Mcrmonb3oBaTh
CUCTEMY KOOPJWHAT JJI U3yUYCHUs TPSIMOJUHEHHOTO ABWKeHus Tena. COopka
npuOOpOB W  KOHCTPYKIUi. Vcmonb3oBaHME U3MEPUTEIBHBIX MPUOOPOB.
BrimonHenne n1aboOpaTOPHBIX W MPAKTHYECKUX padoT (€  HMCNOJb30BaAHUEM
o0opynoBanus «Touka pocra»). /lnarHocTUKa U yCTpaHEHHE HEHCHPABHOCTEU
npuOopoB. BeiCTpanBaHWe THUMOTE3 HAa OCHOBAHWUU HMEIOIIUXCS JIAaHHBIX.
KoncTtpyupoBanuve u mopenupoBaHue. BrInoJiHEHUE 3a1aHUI 110



YCOBEPIIEHCTBOBAHUIO TpuOOpoB. Pa3zpaboTka HOBBIX BapUAHTOB OIBITOB.
Pa3paboTka 1 npoBepka METOJUKU IKCIIEPUMEHTAIBHOM paboThl. PaboTa B MalbIx
rpynmnax. AHaTU3UPYIOT, BRIOUPAIOT U 0OOOCHOBBIBAIOT CBOE PEIICHUE, TCUCTBUS.
[IpencraBienue pe3ysibTaTOB NAPHOW, TPYIIOBOM JEATEIBHOCTH. Y4YacTHE B
JIMAJIOTe€ B COOTBETCTBUHU C MPABUIAMU PEYEBOIO MOBEICHUSI.

I’ uapocraruka.

Teopusa: 3akoHn Apxumena, 3akoH Ilackais, ruapocTaTU4ecKoe JaBIICHHE,
COOONIAIONIUECS COCY/IbI, TUPABINYECKUE MAITUHBI.

Ilpakmuka: 3a0ayu: BBHITAIKWBAIONIAS CUJIA B PA3JIMYHBIX CUCTEMaXx; MPUOOPHI B
3aayax (CooOmIaroONIMecs: COCy/Abl, TUAPABIMYECKUE MAIIWHBI, PhlYark, OJIOKH).
DKCIepUMEHTAIbHBIC 3aJaHHUS:

1)uzmepenue cuibl Apxumena, 2)u3MEpeHre MOMEHTA CHWJIbI, JIEWCTBYIOIIETO Ha
pbIyar, 3)u3zmMepeHue

paboOThI CUJIBI YIPYTOCTH MIPH MOABEME IPy3a ¢ MOMOIIBIO MOJABUKHOTO WIIH
HETOABIIKHOT0 0J10Ka.(C ucnonb3oBaHuem o6opyaoBaHua «Touka pocra»)
Xapakmepucmuxa 0CHOBHBIX 8UO08 0esIMENIbHOCU

AHnanu3 tabnun, rpadgukos, cxem. [louck oObsICHEHHUST HAOII0JaeMbIM COOBITHSIM.
Coopka npubopoB W KOHCTpyKIui. Mcmnonb30BaHne U3MEPUTEIBHBIX MPUOOPOB.
BrinonHenne 1abopaTopHbIX U MPAKTUUECKUX paboT. /[[MarHocTuKa U yCTpaHEHHUE
HeUCHpaBHOCTEH NMpUOOPOB. BricTpanBaHue rumnoTe3 Ha OCHOBAHUM HUMEIOIIUXCS
naHHbeiX. KoHcTpyupoBanue u MojenupoBaHue. Pabora B MasbIX TIpyIax.
AHanmu3UpyOT, BHIOMPAIOT W OOOCHOBBIBAIOT CBOE pEIICHHE, JICUCTBHUS.
[IpencraBienne pe3yabTaToB MApHOM, TPYNIOBON JeATenbHOCTH. lloAaroroBka
COOOIICHUI W JOKJIAJ0B. Y4acTUe B JUAJOre B COOTBETCTBUHM C IpPaBUJIAMU
pEYEBOro MOBEACHUS.

Craruka.

Teopus: bnok. Periuar. PaBHOBecHE TBEPABIX TEN. YCIOBUS paBHOBeCHS. MOMEHT
cunbl. IIpaBuno womentoB. Ilentp Tsbkectu. HcciienoBaHue pa3anyHBIX
MEXaHU4eCKuX cucteM. KoMOWHMpOBaHHBIE 3a]adyd, MCIOJb3YS YCIOBHUSA
PaBHOBECHSI.

IIpaxkmuxka: VI3roToBieHue paboTaroIIeil CucTeMbl OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCMU:

Ananu3 tabnui, rpadukoB, cxeM. [Touck oObsacHeHHsT HAOII01a€MbIM COOBITHSIM.
OnpeneneHue CBOMCTB MNPUOOPOB IO UYepTeKaM W MoOJACISIM.  AHamu3
BO3HUKAIOUIMX MpOOJIeMHBIX cuTyarui. HaOmomaTe nelcTBUE  MPOCTHIX
MexaHu3MOB. [lo3HakoMUThCS ¢ (UBUYECKOW MOJCNIbI0 «a0COTIOTHO TBEPIOE
Teno». Pemate 3ajauum Ha TMpUMEHEHHE YycCJIOBHs(IIpaBUiia) paBHOBECHS pblyara.
[IpumeHnsTh ycioBue (MPaBUJIO) paBHOBECHS pblyara Jjisi OObSICHEHHS ACHCTBUS
pPa3IMYHBIX MHCTPYMEHTOB, MCIIOJIB3YEMBIX B TeXHUKE U B ObITy. COOpka
npuOOpOB M KOHCTPYKIMH. Vcmoib30BaHWEe W3MEPUTEIBHBIX PUOOPOB.
BrinonHeHne 1abopaTOpHBIX U IPAKTUYECKUX padboT. Jlnarnoctuka u

yCTpaHEHHWE HEHCIpaBHOCTEW MpuOOpoB. BricTpanBaHue TUIMOTE3 HA OCHOBAHUU
UMeIoIuXcsl JaHHbIX. KoHCTpyWpoBaHuME | MoOJeIupoBaHue. BrinmonHeHue
3aJlaHUN 10 YCOBEPIIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapHUaHTOB
onbITOB. PazpaboTka u nmpoBepka METOAUKU SKCIIEPUMEHTAILHONU pabOTHI.



PaGota B Manpix rpynmax. AHaJIM3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE
pewenne, neuctBus. lIpencraBienue  pe3ynapTaTOB  IMAPHOM, TPYNIIOBOMU
nestenpbHocTH.  IloaroroBka  cooOmieHMd W J0KIaA0B.  OCYHIECTBISIOT
CaMOOLICHKY, B3AMMOOIIEHKY JIESITEIbHOCTU. Y YaCTHE B THAJIIOTE B COOTBETCTBUU C
MPaBUJIAMH PEYEBOTO MOBEICHUS.

8 wiacc
TenioBble siBJICHUS.
TertoBoe pacmmpenue ten. [Ipoeccsl miaBneHns 1 OTBEPACBaHUs, UCTIAPEHUS U
KoHJeHcanuu. Teruonepeaada. BiaxxHocTh BO3ayxa Ha pa3HbIX KOHTHHEHTAX.
Hemoncmpayuu: 1. Habmonenue tasHus jpaa B Boge. 2. CKOPOCTH HCHApEeHUs
pa3nuuHbIX kuakocteil. 3. TernnoBsie ABUraTenu Oy Iymiero.

Jlabopamophnvie pabomer (¢ uCHOJb30BaHUEM oOopyaoBanus «Touka
poctay): 1. M3MeHeHus UTMHBI Tella TP HarpeBaHUK M OXJiaxaeHun. 2. OTIMBKa
napadguHoBOTO connmatuka. 3. HaGmonmenue 3a tumaBnenueM npaa 4. OT dgero
3aBHCHUT CKOpPOCTb HcmapeHus xuakoctu? 5. HabmroneHue TemionpoBOAHOCTH
BOJBI U BO3lyXa.

Xapaxmepucmuxka 0CHOBHbBIX 8U008 0EesIMENbHOCU.

CamocrosTensbHO (HOPMYIUPYIOT MO3HABATENIbHYIO 33/layy. YMEIT € MOMOUIbIO
BOIPOCOB  JI00BIBATH  HEAOCTAIONIYyI0  WH(OpMAaIHUIO. Hcnonb3oBaHue
M3MEPUTENbHBIX MPUOOPOB. BhINoHEHHE 1a00PAaTOPHBIX U MPAKTHYECKUX PadoT.
JlnarHocTrka M yCTpaHEHUE HEUCIIpaBHOCTEN mpuOopoB. BricTpanBanue rumnores
Ha OCHOBAHMH HUMEIOIIMXCA NaHHbIX. KOHCTpynpoBaHne n MOEIMpOBaHUE.
BrinonHenue 3agaHuil 0 yCOBEPIIEHCTBOBAaHUIO MpHOOpPOB. PazpaboTka HOBBIX
BapUAHTOB OMBITOB. Pa3paboTka M MpoBepKa METOJUKH SKCIIEPUMEHTAIBLHOU
pabotel. PaboTa B Manbix rpymnmax. AHAIU3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT
CBOE peumieHue, neuctBus. lIpencraBineHue pe3yabTaTOB NApPHOW, TPYIIIOBOU
NEATEIBHOCTH. Y YacTHE B IUAJIOTE B COOTBETCTBUU C PABUIIAMH PEYEBOTO
MOBEJECHUSI.

JJIeKTpU4YecKue siBJICHMSI.

Mukpomup. Mogenu artoma, cymectBoBaBmue A0 Hayana XIX. MHcropus
OTKPBITUSL M JIEWCTBHS TaIbBAHMYECKOro dyeMeHTa. Mcropus co3naHus
anekTpodopHOi MamuHbl. OnbIT BosbTa. DIEKTPUUECKUN TOK B DJICKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnosib3oBanueM odopyaosanusi «Touka pocray)

1. Moaenu atomoB. 2. ["'albBaHUUYECKHE IIEMEHTHI. 3. DIEKTPOPOPHOM

MamuHbl. 4. OnbiTel BosibTa u ["anbBanu.

Jlabopamopmnvie pabomwei: 1. Co3gaHue TadbBaHUYECKUX JIIEMEHTOB U3
MOJAPYYHBIX CPEACTB. 2. DIEKTPUUYECKUA TOK B KUAKOCTSIX CO3MAaHUSA «30JI0TOTO
KITFOUHKA) .

Xapaxkmepucmuxa OCHOBHBIX BUJIOB J€SATEIBHOCTH:

VYOpaBisioT CBOEH MO3HABATENBHOM W y4eOHOW AESTENbHOCTBIO IOCPEICTBOM
IIOCTAHOBKM LI€JI€H, IUIAHUPOBAHUS, KOHTPOJSA, KOPPEKUUH CBOUX JEHUCTBUU U
OLIEHKM YCHEUIHOCTH YcBOeHMs. CpaBHUBAIOT CHOCO0 M pe3ysbTaT CBOMUX
JEUCTBUN € 00pa3lioM - JTUCTOM CONPOBOXIeHUA. OOHAPYKUBAIOT OTKJIOHEHUS.
OO0ayMBIBaIOT PUYMHBI OTKJIOHEHH . OCYHIECTBISAIOT CAMOKOHTPOJb U



B3aMMOKOHTPOJIb. Vcmosib30BaHWe W3MEPUTEIbHBIX MpUOOpPOB. BrinosiHeHue
7a00paTOPHBIX M NpaKTUYECKUX  pabor. JluarHoctika W yCTpaHEHHE
HEUCHPaBHOCTEH mpuOOpoB. BricTpanBaHue rumnoTe3 Ha OCHOBAHUHM UMEIOUIUXCS
naHHbIX. KOHCTpyrpOBaHue 1 MOJAEIUPOBAHUE.
JJIEKTPOMATHUTHBIE SIBJICHUA.
MaruutHoe 1ToJie B BemlecTBE. MarHuTHas aHoMmaivd. MarHutHele OypH.
PasnoBunHOCTH ANEKTPOU3MEPUTEIBHBIX pruOOpOB. PaznoBunnOCTH
3JIEKTPOABUTATEIIEH.

Hemoncmpayuu (¢ HcmoJib3oBaHueM odopyaoBanus «Touka pocray):
1. HarnsimHOCTh MOBEIEHUS BEMIECTB B MAarHUTHOM noJie. 2. [Ipe3enranun o
MarHUTHOM Tiofie 3eMiii M O MarHuTHeIX Oypsx. 3. JlemoHcTpauus
Pa3HOBHJIHOCTEH  3JIEKTPOM3MEpPUTENbHBIX  mpubopoB. 4.  HarmsgHocTb
Pa3sHOBUAHOCTEU JICKTPOABUTATEIICH.
Jlabopamopnvie pabomui: 1. ViccnenoBanue pa3ivyuHbIX 3JIEKTPOU3MEPUTEIbHBIX
pruOOpOB.
Xapaxkmepucmuxka 0CHOBHbIX 8UO08 0esIMENbHOCIU.
VYrpaBisioT cBoel M03HABATENLHON M Y4EeOHOU JeATEeIbHOCTHIO TTOCPEICTBOM
IIOCTAHOBKM LIE€JIEH, IUNIAHUPOBAHUS, KOHTPOJIS,, KOPPEKLUU CBOMX JEHCTBUUA U
OLICHKM YCIIEHIHOCTH YycBO€HHA. CpaBHMBAIOT CHOCOO M pPE3yJabTaT CBOUX
AeUCTBUM ¢ 0Opa3OM - JUCTOM CONMPOBOXACHUS. OOHApYKUBAIOT OTKJIOHEHUSI.
OOayMBIBaIOT MPUYUHBI OTKJIOHEHHU. OCYIIECTBISAIOT CAMOKOHTPOJIb U
B3aNMOKOHTPOJIb.
Onruyeckue siBJICHUA.
McToyHuKN CBETa: TEIUIOBBIE, IIOMUHECLICHTHBIEC, HCKYCCTBEHHbIE. 3rOoTOBICHHE
KaMepbl - OOCKypa W HCCIEIOBaHUE H300paXEHUs C IOMOIIBI0 MOJEIH.
MHorokpatHoe wu300pakeHHe IMpeIMeTa B HECKOJBKHX IUIOCKHX 3€pKajax.
N3rotoBUTH NEPUCKON U C €ro MOMOIIbIO MpoBecTH HaOmoaeHus. [Ipaktuueckoe
HCIIOJIb30BAaHNE BOTHYTBIX 3€PKajl. 3pUTEIIbHBIC WILTIO3UH, TOPOKIAEMbIC
npesioMJiecHueM cBeta. Mupaxu. Pa3Butre BOJIOKOHHOM ONTHUKHU. Vcmosib30BaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnoJib3oBanneM odopynoBanusi «Touka pocra)
1. Paznuunbie UCTOYHUKH CBeTa. 2. M300paxeHue mpeaMera B HECKOJIbKUX
MIOCKHUX 3epKaiax. 3. M3o0OpakeHne B BOTHYTHIX 3epkanax. 4. Mcmomp3oBaHue
BOJIOKOHHOM ONTUKH. 9. YCTpPOWCTBO (hOTOAINAPATOB, KHHOIPOEKTOPOB,
KaJIEUTOCKOIIOB.
Jlabopamopnwvie pabomui: 1. I3roToBiieHHE KaMepbl - 00CKypa U HUCCJIEIOBaHUE
U300paKeHUd C TMOMOIIbI0 Mojenu. 2. IlpakTuyeckoe NpUMEHEHHE IUIOCKHX
3epkan. 3. llpakTuyeckoe MCHoJIb30BaHUE BOTHYTHIX 3epkai. 4. M3roromienue
NepHUCcKoIa U HabJIOEHUS C IIOMOILBIO MOJIEIIH.
Xapakxmepucmuka 0CHOBHbIX U008 0esIMENbHOCTIU.
VYrpaBiasioT cBoel IMO3HABATENIbHOW W y4e€OHON JESITeNIbHOCThIO TMOCPEACTBOM
IIOCTAHOBKM LI€JI€H, IUIAHUPOBAHUS, KOHTPOJSA, KOPPEKUUH CBOUX JEHUCTBUU U
OLICHKM YCIEIIHOCTU YCBOEHHUsS. Bwimenstor u (GopMylupyroT MO3HABATENbHYIO
nenb. BpIIendoT KOJIMYECTBEHHbIE XapaKTEPUCTUKU OOBEKTOB, 3aJaHHbIC
cinoBamu. [I[pyHUMAOT MO3HABATENBHYIO LIEJIb U COXPAHSIOT €€ IPH BBITOJIHEHUH



yueOHbIX JercTBri. OCO3HAIOT CBOU JeHCTBUS. MIMEIOT HaBbIKM KOHCTPYKTHUBHOTO
OOIIEHUsI B MAJIBIX IpyIIax.

YenoBek ¥ npupoaa

ABToMatuka B Hamed ku3HU. [IpuMepsl HCHONB30BaHUS aBTOMATHYECKUX
YCTPONCTB B HayKe, Ha Npou3BOACTBE U B ObITy. CpenctBa cBsa3u. Pamno u
TeJIeBUICHUE. AJBTEPHATUBHBIE HCTOYHUKH HHEPrud. Bujbl snekTpocTaHIUil.
Heo6xoaumMocTh 3KOHOMHMHM MPUPOJHBIX PECYpPCOB M HCHOJIB30BAHUS, HOBBIX
AKOJIOTUYHBIX U 0€30MacHbIX TexHoornil. Hayka u 6e30macHOCTS J1toaei.
Jemoncmpayuu: 1. poromaTepuaiisl v caaiiabl IO TEME.

Jlabopamopnvie pabomour: 1.M3ydeHue JIeUCTBUN CPEICTB CBSI3M, pPajauo U
TEJEBUCHUS.

Xapakxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCIU.

CamocTosTenbHO  (GOpPMYJIUPYIOT — TO3HABATENbHYIO 3aj1ady. YwmewT (Wiu
pa3BUBAIOT) CIOCOOHOCTh C TOMOIIBIO BOIMPOCOB JOOBIBaTh HEIOCTAIOIIYIO
MH(}OpMaIHIO.

9 kJaacc

Kunemaruka
CrnocoObl  omMcaHHd  MEXAaHHMYECKOrO  JIBHIKEHHS. Cucrema  otcyera.
[IpsamonuueliHoe nBHKeHUE. [IpsaMonMHENHOE paBHOMEPHOE IBHXKEHUE IIO
mIockocTu. llepemenieHne W CKOPOCTh IPH PABHOMEPHOM IPSAMOJIMHEHHOM
JBWKEHUM MO TIOCKOCTH. OTHOCUTENBHOCTh JBMKEHUS. CIOKEHUE IBUKCHUMU.
[IpuHIIMT HE3aBUCUMOCTH ABWXKEHUN. KpuBoiauHeiHoe ABWKEeHUE. JIBUXKEHUE
Tejaa, OpOIIEHHOro TMOJ YIJIOM K TOpPU30HTY. PaBHOMepHOE JBIKEHHE IIO
OKPYXHOCTH. YTJIOoBasi ckopocTh. [lepuoa u yactora BparieHus. CKOpocTh
Y YCKOPEHUE MTPU PABHOMEPHOM JIBUKEHUU 1O OKPYKHOCTH.

Jlabopamophvie pabomui(c UCNOJb30BaHHMeM oOopyaoBanusi «Touka
pocTay):

N3yuenue nBuxeHust CBOOOHO MaJaroIIero Tea.
N3ydeHne IBUKEHUS TI0 OKPYKHOCTH.
Ilpumepnvle memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
OmnpeneneHue CKOPOCTH PABHOMEPHOTO  ABWXKEHHS TPU  HCMOJIb30BAHUU
TpeHa)kepa «OeroBasi TOPOKKay.
HcTtopudeckasi peKOHCTPYKIIMS ONMBITOB ['anuiiest Mo onpeaeaeHu0 YCKOPEHUS
cBOOOJHOTO MaJICHUS TEI.
[Tpununel paboThl TPUOOPOB JJIs1 U3MEPEHUSI CKOPOCTEU U YCKOPEHHIA.
[IpumeneHnue cBOOOAHOTO TAJICHUS IJIs1 U3MEPEHHUS PeaKIuy YeloBeKa.
Pacuer TpaekTopuun ABMKEHUS IEpCOHaKeU paccka3zos P.Paco.
Xapakmepucmuxa 0CHOBHbIX U008 OesmelbHOCmU. YTEHUE U 00CYXKICHUE TEKCTa
cTaTell MHTEPHET-CAaUTOB, 0OCYXKJICHUE JOKIAJ0B W MPE3EHTAllUi, COCTaBICHUE U
penieHue 3aaad, o0cyxaeHue crocoooB pemieHus (moarotorka k OI'D mo pusuke).
JInnamuka
Nueprmanbabie cuctembl otcyera. Cuna. 3akoHsl HetoToHA. JIBHKEHHE Tella Mo
JIECTBUEM HECKOJIbKUX CHJI. [[BUYKEHHE CUCTEMBI CBSI3aHHBIX TeJl. JlnHaMuka



PAaBHOMEPHOTO JIBMXKEHMSI MaTepUalibHOM TOYKMU MO OKpyxkHocThu. Kiaccel cuil.
3aK0H BCEMUPHOIO TArOTeHUs. JBr>keHue miaHeT. MIcKkycCTBEHHbIE CITyTHUKH.
Conneunas cuctema. Mcropus pazButus npeacraBieHuil o Beenennoil. Ctpoenue
1 3BoIOIMA Beenennon.

Jlabopamophnvie pabomvi(c HUCHOJIb30BaHHMeM o0OopyaoBaHusi «Touka
pocTay):

N3mepenne Macchl Tejla ¢ HCIOJIb30BAHUEM BEKTOPHOTO PA3IOKEHUS CHIIBI.
N3ydenne KMHEMATHKUA U JUHAMHUKHA PaBHOYCKOPEHHOTO JIBIXKEHUS (Ha IpUMeEpe
MamuHbl ATByna). Y 3ydeHne TpeHus: CKOJIbKEHUS.

IIpumepHvle membl nNPOEKMHBIX U UCCIE008AMENLCKUX PAOOM!

Hcropuueckas peKOHCTpyKIus onbITOB KyinoHa m AMOHTOHa mO ONPENEIICHHUIO
BEJIMYMHBI CUJIbI TPEHUS CKOJIbKEHUS. [lepBble HCKYCCTBEHHBIE CITyTHUKHA 3EMIIH.
Kak oTnHMuaroTcsi MeXaHWMYEeCKHEe IMpoLecChl Ha 3emiie OT MEXaHWYECKUX
npoueccoB B kocMoce? Tena Connednoi cucteMbl. OTKPBITHS HA KOHYUKE I1Epa.
Xapakmepucmuxa 0CHOB8HbIX U008 DesIMeIbHOCMU. YTEHUE U 00CYXKICHUE TEKCTa
CTaTell UHTEPHET-CAUTOB, 0OCYXIEHUE JAOKIAI0B U MPE3CHTALUI, COCTABIEHUE U
penieHue 3aaa4, 0ocyxaeHue cnocooos pemieHus (moaroroka k OI'D o gusuke).
NmnyJsbe. 3aKoH cCOXpaHeHHSI MMITYJIbCA

Nmnynec. M3MeHeHue wnMmyiibca MaTepuaibHOM TOUkd. Cucrema Tenl. 3akoH
COXpaHEHUsI UMITYJIbCa.

IIpumepHvle membl nNPOEKMHBIX U UCCIE008AMENLCKUX PAOOM!

PeaktuBHoe nBmxkenue B mnpupone. Paccnenosanme /TII ¢ momompro 3akoHa
COXpaHEHUs UMITYJIbCA.

Xapaxkmepucmuxa oCHOB8HBIX U008 0esIMEeNbHOCMU. YTEHUE U 00CYXKIECHUE TEKCTa
CTaTell UHTEPHET-CAUTOB, 00OCYX IEHUE JAOKIAI0B U MPE3CHTALUI, COCTABIEHUE U
penieHue 3aaad, oocyxjaeHue crnocodos pemrenus (moarotorka k OI'D no dusuke).
Craruka

PaBHoBecue Tenma. MOMEHT cuJibl. Y CIIOBUS paBHOBECHS TBEpAOTO Tena. [IpocTteie
MEXaHU3MBI.

Jlabopamophvie pabomui(c UCNOJb30BaHHMEM oOopyaoBanusi «Touka
pocTay):

Omnpenenenre NEHTPOB MaCC Pa3IUYHBIX TeJl (TPU COco0a).

IIpumepHvle membl nPOEKMHBIX U UCCIE008AMENLCKUX PAOOM !

[IpuMeHeHrne TPOCThIX MEXaHW3MOB B CTPOUTENBCTBE: OT 3EMIISIHKA [0
HeOockpeOa. VccnenoBanue KOHCTPYKIIUU BEJIOCUTIEIA.

Xapaxmepucmuka 0CHOBHbIX U008 OesmelbHOCMU: YTEHHE U 00CYKIEHHE TeKCTa
CTaTell UHTEPHET-CATOB, 0OCYX JAEHUE JOKIAI0B U MPE3CHTAlLU, COCTABIEHUE U
penieHue 3aaad, oocyxjaeHue crnocodoB pemrenus (moarotorka k OI'D no ¢usuke).
Mexanudeckue KoJeO0aHNs U BOJHbBI

Mexanudeckue kosieOanusa. I[IpeoOpa3zoBanne JHEPruuM MNpPU  MEXAHHUUECKUX
KoneOaHusx. Martemarnueckuii ¥ NOPYXUHHBIA  MasTHUKU. CBOOOMHBIE,
3aTyxarolMe W BBIHY)KJICHHbIE KoJjieOaHus. Pe3onanc. MexaHWueckuwe BOJIHBI.
JInHA ¥ CKOPOCTh BOJIHBI. 3BYK.

Jlabopamophnvie pabomui(c ucnojb3oBaHueM oOopynoBaHusi «Touka
pocTay):

10



N3yuenue koneOaHuii HUTSHOTO MasiTHUKA.

IIpumepHvle membl nNPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.!

CtpyHHBIC MY3BIKaJIbHBIC MHCTPYMEHTHI. KonebaTenbHpie CHCTEMBl B TIPUPOJE U

TEXHUKE.

Xapaxmepucmuka 0CHOBHBIX U008 OesimeNlbHOCMU: YTCHHE U 00CYXKICHHE TEKCTa

CTaTell MHTEPHET-CAUTOB, OOCYXKJCHUE JOKJIAIOB U MPE3CHTAINMA, COCTABICHUE U

perieHue 3aaa4, 00Ccy)aeHue crnocoooB pereHus (moarotoska k OI'D mo dusnke).

DJIeKTPOMATHUTHBIE KOJI€OAHNSI M BOJIHBI

ITepemennsIii anmekTpudeckuii Tok. KosnebaTenpHbIi KOHTYp. BBIHYXIEHHbBIE U

cBoOoaHBIE DM KoeOanus. DM BOJIHEI U UX CBOMCTBA.

IIpumepnvie membi RPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:

[IprHIMIBI paINOCBA3U U TeNeBUACHUS. Bnusinue OM u3iyueHuid Ha )KUBbBIE

OpraHu3Msbl. MI3roToBiI€HNE YCTAHOBKY ISl IEMOHCTPALIMU ONBITOB 10 DOMU.

OnektpomarauTHoe wu3nydyeHne CBY-neun. Hcropuueckas peKOHCTPYKIHUS

ONBITOB AMIIEpa.

Xapaxkmepucmuxka 0CHOBHBIX U008 OesimelbHOCHU. YTEHUE U 00CY X ICHUE TEKCTa

CTaTell MHTEPHET-CAUTOB, 0OCYXJECHUE JOKIAIOB U MPE3CHTAINM, COCTABIICHUE U

penieHue 3aaad, o0cyxaeHue crnocoooB pemienus (moarotoska k OI'D no puszuke).

Onruka

Nctounnkm cBera. [leicTBUsA cBeTa. 3aKOH NPSIMOJMHENHOIO PACIPOCTPAHEHMS

cBeTa. 3aKoH oTpakeHus cBeta. [locTpoeHne n3o0paxeHuil B IIIOCKOM 3epKalie.

3aKOH MPETOMJIEHUS CBETa HA IUIOCKOM IpaHUUE IBYX OAHOPOIHBIX MPO3PAUYHBIX

cpea. Ilpemomnenue cBera B mpu3Me. Jlucniepcus cBeTa. SIBIEHHE MOJHOIO

BHYTpEeHHEr0 oTpakeHus. JIuu3bl. Tonkue nuu3bl. [locTpoeHune u300pakeHMUIA,

co371aBaeMbIX TOHKMMHU JTuH3aMHu. ['11a3 u 3penue. Ontudyeckrue mpruodophl.
Jlabopamophvie pabomui(c UCNOJb30BaHHMeM oOopyaoBanusi «Touka

pocTay):

DKClepuMeHTaIbHasl TPOBEPKA 3aKOHA OTPAKEHUS CBETA.

N3mepenune nokaszaresns npeaoMICHUs BOBI.

N3mepenne poKyCcHOTO paccTOsSTHUSI COOUPAIOIICH JIMH3HI.

IIpumepHvle memobl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:

Uctopus ucciienoBaHusi CBETOBBIX SIBJICHUIA.

Uctopuueckas pekoHCTpyKLMs Teneckona [Manuest.

N3rorosnenne kanengockormna.

Xapaxkmepucmuxa 0CHOBHbIX U008 OesimelbHOCIU., YTEHUE U 00CYXKICHUE TEKCTa

CTaTell MHTEPHET-CAUTOB, OOCYXKJECHUE JOKIAI0OB U MPE3CHTAINI, COCTABIICHNUE U

perieHue 3aaa4, 00Ccyx)aeHue crnocoooB pemienus (moaroroska k OI'D o ¢usuke).

du3uKa aToMa U AaTOMHOI0 AApa

Crpoenue aroma. llornomieHue W ucnyckanue cBera aroMamu. ONTHYECKHE

cnektpel. OnbiTel Pesepdopnaa. [1nanerapuas moaens aroma. CTpoeHUE aTOMHOTO

sapa. 3apsa0BOE€ M MAacCOBOE 4YMCHA. SImepHbIe CUIbl. DHEPrusi CBSI3M ATOMHBIX

saep. 3aKkoH paauoakTUBHOro pacrnanga. Anbpa- u Oera-pacmanbl. [IpaBuia

cMmelleHusa. fAnepHeie peakuuu. JleneHue M cuHTE3 sAnep. SnepHas dHEPreTHKA.

Nctounnku sneprun CosHLa ¥ 3Be31. Peructpanus a1epHbIX H3ITy4YEeHUM.
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BrusiHue paaMoakTUBHBIX W3IYYCHHH Ha >KMBBIE OpraHW3MbL Jlo3uMmeTpus.
DKOJIOTHYECKHE MPOOIEMBI SI€PHOM SHEPTETHKH.

IIpumeprvie membi RPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM.:

HcTopust mu3yueHus aroma.

N3mepenne KIIJ[ conneunoii batapeu.

HeBuaumbie n3myyeHus B CIEKTPE HATPETHIX TEIL.

Xapaxmepucmuka 0CHOBHBIX U008 OesimelbHOCMU.: YTCHUE B 00CYKICHHE TEKCTa
CTaTeii MHTEPHET-CAalTOB, 00CYX/IEHNE JOKIAJ0B M MPE3CHTAINI, COCTaBICHUE U
penieHue 3aaa4, 0ocyxaeHue cnocooos penieHus (moaroroska k OI'D o gusuke).
@opMbI OpraHu3anuu 00pa3oBaTeIbHOIO Mpouecca:

- TpynIoBasi;

- HHIUBUAYyaIbHAS,

- ¢poHTATBHAS.

Beayuiue TexHo0ruu:

Hcnonb3yroTcss 37€MEHThl CIEAYIOIUX TEXHOJOTHM: MPOEKTHas, MpoOJIEMHOTrO
oOydeHusi, HMHPOPMAIMOHHO-KOMMYHHUKAIIMOHHASI, KPUTHUYECKOTO MBIIUICHUS,
IpoOJIEMHOTO JTMAJIora, UrpoBasi.

OcHoBHbIE MeTO/IbI PA0OTHI HA YPOKe:

Benymumu Merogamu  oOy4eHHMsS SBISIOTCS: YaCTUYHO-TIOMCKOBOM, METOJ
MaTEMaTUYECKOT0 MOJIEITMPOBAHNS, aKCHOMATHUYECKUI METO/I.

DopMBI KOHTPOJIA:

Tak kak 3TOT Kypc SIBJISIETCS JOTIOJTHUTEIBHBIM, TO OTMETKA B Oajlax HE CTAaBUTCA.
VYyammiicss y4yuTcs OLIEHHMBAaTh ceOs M APYrHMX caM, YTO TO3BOJISIET Pa3BUBAThH
YMEHHSI CaMOaHaliM3a M CHOCOOCTBYET PAa3BUTUIO CaMOCTOATEIbHOCTH, Kak
CBOWCTBY JUYHOCTHU Yydyalierocs. BbIsBIEHHE NPOMEKYTOYHBIX M KOHEUHBIX
pe3yJbTaTOB  YYalllUXCSl MPOUCXOAUT 4Yepe3 MPAKTHUECKYIO JEeSTEIbHOCTD;
3a4eTHbIE pabOTHI:

* TeMmarhyeckas MoA0OpKa 3a7ady pa3IM4YHOIO yYpPOBHS  CJOXKHOCTH C
IpPEICTaBICHUEM pa3HbIX METOJOB pEIICHHUS B BUJE TEKCTOBOIO JOKYMEHTA,
npe3eHTanuu, (JIII-AaHUMALIMN, BUEOPOJINKa Wik WED - crpanunsl (caiita)

* BBICTAaBKA IIPOEKTOB, MPE3ECHTAIIHI;

* IEGMOHCTpAIIUS SKCIEPUMEHTA, KAYUECTBEHHOM 3a/1aul C KA4YECTBEHHBIM (YCTHBIM
WIK B BHUJIC MPUJIOKEHHUS, B TOM 4YHCIIe, TPE3eHTallMel) OMUCaHueM Ipoiiecca Ha
3aHATHH, PECTUBAJIE IKCIIEPUMEHTOB; (PU3UUECKUE OJIMMITUATBI.
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Ka.ueHz[apHO-TeMaaneCKoe IJIAHUPOBAHUE 7 kjacce

Ne Jata Tema ypoka Hcnoabn3oBanue pumeya
n/m | MpOBEIEHUs o0opy10BaHMS LIEHTPA HUE
ILnan | dakr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HANPaBJIEHHOCTEH
«Touka pocra»
1. Beenenmne (14)
BBognoe 3anarue. Llenmn wu 3agaum | KomnoeroTepHoe
1 Kypca. TexHuka 6€30macHOCTH. obopynoBaHue
2. Pojib 3kcniepuMeHTa B KU3HM YesioBeKa (34)
Cucrema eIMHULL, TIOHATHE O KommerotepHoe
2 MPSIMBIX U KOCBEHHBIX U3MEPEHUSIX o0opynoBaHue
Ou3nYeCcKuil SKCIIEPUMEHT. O6opynoBanue amis
Buasl puzmdeckoro sxcrnepuMeHTa. JIEMOHCTpaLINi
ITorpemnocTs n3mepenus. Buabt
MIOrPEIIHOCTEN u3Mepenus. Pacuér
3 MOTPEIIHOCTH U3MEPEHUSL.
JlaGopaTopHas pabora ObopynoBanue s
«3mepenne o0Bema TBEPOIO J'Ia60paT0pHBIX pa60T u
4 tenay. [IpaBuna opopmienus VYEHHUYECKHX OIBITOB
nabopaTopHOi padOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE U HEpaBHOMEpHOE ObopynoBanue s
JABHKCHHUS. Ja00paTOPHBIX PaboOT U
6 I'padmueckoe mpencraBieHme VYCHHYECKHX  OIBITOB
ABIKCHUSL. (Ha 6a3e KOMILIEKTOB
Pewenue rpa(bﬂqecxmf 3ajad, st OT')
7 pacyeT MmyTH U CPEeIHEeH CKOPOCTH
HEPAaBHOMEPHOTO JBUKECHUSI.
8 [lonsATHE MHEPLMU U UHEPTHOCTH.
IlenTpobexHas cuia..
9 Cuia ynpyroctu, cujia TpEeHHUs ObopynoBanue s
na00paTOpHBIX paboT u
JlabopaTopHas pabota
YYCHHUYECKUX  OTBITOB
«HMccnenoBanne 3aBUCUMOCTH
CWJIBI YIPYTOCTH, BOSHUKAIOIIEH B (Ha base KoMILICKTOB
10 IpYXHUHE, OT CTENEHH Ae(pOopMaLuK i OI'9)
MIPYKUHBD».
JlabopaTopHas pabota
11 «Omnpenenenne KodppuIreHTa
TpPEeHHsI Ha TPUOOMETpEY.
JlabopaTopHas pabora ObopynoBanue s
«MccnenoBanne 3aBUCUMOCTH 1ab0paTOPHBIX PabOT U
12 CHWJIBI TPEHUS OT CHIIBI YUYEHUYECKUX OTBITOB

HOPMAJIbHOT'O JAaBJICHUS.

4. 'uapocratuka (124)
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13 [InotHocTs. 3amaua naps ['epona OO0opynoBanue Juis
JIEMOHCTpaLui
Pertenuie 3aga4d moBLIIEHHON
14 CJIO)KHOCTH Ha pacyeT IIIOTHOCTH
BEIIECTBA.
15 Perrenuie 3ama4d moBbIIIEHHOMN O06opynoBanue aist
CII0KHOCTH JIEeMOHCTpaIui
16 JlaBneHue XUAKOCTH U ra3a. 3aKoH
[Tackansa
17 Coo0mmarommecst CoCy/Ibl.
18 JlaGoparopHas paborta ObopynoBanue Jyis
«M3roToBnenue mojenu GoHTaHA» 1a0b0paToOpHBIX PadoT U
19 JlaGopatopHas pabota VIEHUYECKUX  OMBITOB
«M3roroBnenue moaenu (hoHTaHa» (Ha ©6a3e KOMILUIEKTOB
3akon [ackans. [laBnenue B puist O1'D
KHUJIKOCTSX M Ta3ax.
20 ['unpaBnuueckre MalivHBbI.
CooOmiaromnuecs CoCybl.
21 BrrtankuBaromias cuna. 3akoH O6opynoBanue ais
Apxumena. JIEeMOHCTpaIui
JlaGopaTopHas pabora ObopynoBanue s
22 «BplicHeHUE yCcIOBHs IJIAaBaHUS 1abopaTOPHBIX padoOT H
TE. YYICHUYECKUX OIBITOB
23 biox 3amau Ha 3akon Ilackams, Ob6opynoBanue ams
3aKOH Apxumesa. JIEMOHCTpAaIit
24 bnox 3anau Ha 3akon [Tackans,
3aKOH ApxuMmea.
5. CraTruka (104)
25 biok. Peryar. O6opyaoBanue st
JIEMOHCTpALIHNA
26 PaBHoBecue TtBepapix Ten. MomeHT
cunbl. I IpaBuiio MOMEHTOB.
27 Lentp TSKECTH. Uccnenosanue | O6opynoBanue ajis
Pa3TUYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTpALIUIA
28 KomOunupoBanHbIe 3a1a4u,
WCIIONB3Ys YCIIOBUS PAaBHOBECHS.
29 KomOunupoBaHHbIe 3a1a4u,
WCIIONB3Ys YCIIOBUS PAaBHOBECHUS
JlabopaTopHas pabota ObopynoBanue s
«U3rotoBnenue padoraroiieit 1abopaTopHBIX padoT U
30 cucteMbl 0710k0BY». OdopmiaeHue YYCHHUYECKUX  OTBITOB
paboTHI. (Ha 6a3e KOMIUJIEKTOB
Pabota max mpoekTom «biokmy. g OI'D
JlaGopaTopHas pabota
«M3roroBnenue paboTaroriei
31 CUCTEMBI OJIOKOBY.
JlaGoparopHas pabota Ob6opynoBanue as
«U3rotoBnenue padoraromieit 1abopaTopHBIX paboT U
32 CHCTEMBI OJIOKOBY. YUEHUYECKUX OTIBITOB
23 Odopmiienne paboThl. KomMmnerorepHoe
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| 3ammra npoexTos.

| oGopynosanue

KanennapHo-temaTudeckoe nmiaHupoBanue 8 kiace

No Hara Tema ypoka HUcnoab3oBanue IpuMe
/| MpOBeIeHUus 00opy10BaHMs LEHTPA | YaHUE
Ilinan | ®akr €CTeCTBEHHOHAYYHOI
U TEXHOJIOTHYECKOI
HaNpaBJeHHOCTeH
«Touka pocray»
1. Beenenmne (14)
BBognoe 3ansatue. llenu u 3amaun | KomnerorepHnoe
1 Kypca. TexHuka 6€30macHOCTH. obopymoBanue
2. TennoBrpie siBjaenus (12 1)
Paznoobpasue temnoBbix siBaeHH. | KommbroTepHoe
2 TemmoBoe pacmupeHue Te. o0opynoBaHue
JlaboparopHas pabota O6opynoBanue st
«I3MeHeHust UTHHBI Tela Ipu 1a00paToOpHBIX paboT U
3 HarpeBaHuU M OXJIKICHUI. YUEHUYCCKUX OTBITOB
Tennonepenaua Habnrogenue O6opynoBanue st
TETUTONPOBOAHOCTH BOJIBI U JEMOHCTpPAIAN
4 BO3/yXa.
JlaboparopHas pabota O6opynoBanue s
«3mepenue yaenpHon 71a00paTOpHBIX PaboT U
TETUIOEMKOCTH Pa3IUIHBIX YYEHUYCCKUX  OIBITOB
S BEILIECTBY. (Ha 6a3e KOMIIJIEKTOB
[LimaBnenue u oTBEpACBAHUE. st OI'D
JlabopaTtopHas pabora «OTInBKa
6 napauHOBOTO COJIJIATHKAY
JlabopaTopHas pabora O6opynoBanue st
«Habmronenue 3a miaBJIeHHEM 1abopaTOpHBIX PaboT U
7 TBIa» YUEHUYECKUX OTBITOB
Pemenne onuMnuaaHbIx 3a1a4 O6opynoBanue s
8 Ha ypaBHEHHE TEIUIOBOTO OamaHca JEMOHCTpAIHii
Pemenue onmmMImaHpIx 3a1a4 O6opynoBanue st
9 Ha pacy€T TEIMIOBBIX MPOIECCOB JEMOHCTpAIHii
10 Jlaboparopus KpucTayuiorpaduu.
Hcnapenue u koHaeHCAIHS. O6opynoBanue st
11 JIEMOHCTpALHit
CocrtaB atmMocdepsl, OGopynoBanue s
Ha0II0IcHUE TIepexoaa JIEMOHCTpAIIHit
HEHACBIIIEHHBIX MTapOB B
12 HACHILICHHEIE.
Brnaxxnocts Bo3ayxa Ha pasHbix | O6opynoBaHue 1ist
13 KOHTHHEHTaX JIEMOHCTpALIUH
3. dnexrpuyeckue sipjienus (8u4)
Mukpomup. Monienu atoma, ObopynoBanue st
14 cymiecTBoBagime 10 Hagaima XIX JEMOHCTpALHi
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Hcropust OTKpBITUSA U IEUCTBUSA KomnerorepHoe

15 rajbBaHUYECKOIO 3JIEMEHTA 0GopyioBaHHUe
Wcropus co3nanus 2IeKTpoPopHOi

16 MaIuHbI
OnbiThl BobTa. DnekTpudeckuil KomneroTepHoe

17 TOK B DIIEKTPOITUTAX. 060pyI0BaHNE
Pemenue onuMnuagHbIX 3a/1a4 Ha O6opynoBanue s

18 3aKOHBI IOCTOSIHHOT'O TOKa JEMOHCTpAaIHii
Habiroienne 3aBHCUMOCTH O6opynoBanue ajs
COINPOTUBIICHUS IPOBOJIHUKA OT JIeMOHCTpAIHi

19 TEeMIIepaTyphI.
JlaGopaTopHas pabora O6opynoBanue ajis
«OmnpeneneHne CTOMMOCTH 1ab0paTOpHBIX paboT U
U3PACXOI0BAHHOM 2JIEKTPOOHEPIMH | YYEHHYECKUX  OIBITOB
10 MOIIHOCTH MOTPEOUTENS U IO (Ha 6a3e KOMILJIEKTOB

20 CUETUHKY» g OI'D
Pemenne onuMnuaaHbIx 3a1a4 O6opynoBanue ams

21 Ha TEIJIOBOE JEMCTBHE TOKA JE€MOHCTpaLUN

4, JjeKTpOMArHuTHbIE siBJIeHUs (34)
DIEKTPOMarHUTHBIE SBJICHMUS. O6opynoBanue s

22 DNEeKTPOU3MEpPUTENbHBIE TPUOOPHL. | TEMOHCTPAIIMA
MarnutHas anoManusa. MarauTHbele O6opynoBanue st

23 Oypu JEMOHCTpALHH
PaznoBumgnoctn

24 ANEKTPOABUTATEIECH.

5. OnTuyeckue siBjaeHus (74)

WcTouyHuKH cBeTa: TEIIOBEIC,

O6opynoBanue st

25 JIIOMUHECLIEHTHBIE JIEeMOHCTpAIHA
DKcIepUMEHT HalOJ0/IeHHE.
MHorokpatHoe n3o0paxeHue
IpeaMeTa B HECKOJIBKHX MIIOCKUX

26 3epKajiax.
M3roToBUTH MEPUCKOIT U C €T0 O6opynoBanue st

27 MTOMOLIBIO MPOBECTH HAOJIIOIEHUS JI€MOHCTpalui
[IpakTHyeckoe UCroab30BaHKe Ob6opynoBanue ajs

28 BOTHYTBIX 3€pKall JIEMOHCTPALIUI
3puTenbHbIE WITIO3UH, ObopynoBanue s
MOPOYKAaeMble IPETOMIICHUEM JeMOHCTpaui

29 ceera. Mupaxu.

30 PazBuTHe BOJIOKOHHOW ONITHKU
Hcnonp3oBaHne 3aKOHOB CBETA B

31 TEXHUKE

6. YesroBek n npupoaa (44)

32 ABTOMAaTHKA B HallleH JKU3HH . KomnerorepHoe

33 Panuo u TeneBuacHmE obopyoBanue
ANbTepHATUBHBIC HCTOUHUKH

34 SHepruu. Bunsl a5iekTpocTaHui
Hayxka ceronnsa. Hayka n

35 0€30MaCHOCTb JIIOJICH.
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KaHeHI[apHO-TeMaTI/I‘IeCKOe IJIAHUPOBAHUE 9 kiacc

Hara Tema ypoka Hcnosb3oBanue IpUMe
Ne MIPOBEJICHUS 000py/10BaHMsI IEHTPA | YaHHE
n/n | Ilnan | dakr €CTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOMH
HaNpaBJIeHHOCTeH
«Touka pocra»
1. Beenenmne (14)
BBognoe 3ansatue. llenu u 3amaun | KomnerorepHoe
1 Kypca. TexHuka 0€30MacHOCTH. obopynoBaHue
2. Kunematuka (7 4)
CrniocoObl onucanust O6opynoBanue st
2 MEXaHUYECKOTO JIBUKEHUS JEMOHCTpAIHii
[IpsmosinHENHOE PaBHOMEPHOE O6opynoBanue ajis
JBUKEHUE 10 1ocKocTu? CMOTpst JIEMOHCTpAIIHit
3 13 KaKOW TOYKH HAaOJ01aTh
OTHOCHUTENBHOCTD ABHIKEHUSI. Ob6opynoBanue s
4 CrnosxeHue IBUKEHUH. JIEMOHCTPALMI
Jlabopamopnvie pabomol: O6opynoBanue st
«3yueHune IBUKEHUS CBOOOTHO 1a00paTOpHBIX paboT H
najaromiero tena», «Mzyuenue YYEHHUYECKHUX OIBITOB
S5 JBUKEHUS T€Ja MO OKPYKHOCTH
Kak u kyna nonerena BuniHeBas O6opynoBanue st
koctouka? Pacuer TpaekTopun JIEMOHCTpAIIHit
JBUKEHUSI T U IEPCOHAKEN
6 pacckaszoB P.Pacrn o Mronxaysene
Hcropuueckas peKOHCTPYKIUS O6opynoBanue ajst
onbITOB ["anmuiiest o onpeneneHnto JIeMOHCTpAIHi
7 YCKOpEHHS .
Omnpenenenne cKOpocTu Ob6opynoBanue st
PAaBHOMCEPHOI'O ABMIKCHUSA IIPU I[eMOHCTpaIH/If/'I
WCIIOb30BaHUH TPEHAXKEPa
8 «OeroBast TOPOKKay.
3. Iunamuka (84)
Cuna Bomnu, cuia yOexxAeHHs UITU ObopynoBanue s
9 cuiia - pusndeckas BelIUyuHa? JNEMOHCTPALAN
Jlabopamopnas paboma: OGopynoBanue s
10 «M3mepeHne macchl Tenay 71ab0paTOpHBIX paboT U
JIBI>KEHME Tella IO ACHCTBUEM YYEHUYECKUX OIBITOB
11 HECKOJIBKUX CHJI
JIBM>KEHUE CUCTEMBI CBSI3aHHBIX O6opynoBanue st
12 TEN JEMOHCTPALIUMA
Jlabopamopuvie pabomuwi: |  OOopynoBaHUE NS
13 1a0opaTOpHBIX padoT H

«I/ISY‘ICHI/IC TPCHUS CKOJIBXKXCHUS
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YUYCHHUYCCKUX OITIBITOB

Jlunamurka paBHOMEpHOTO ABMXKeHUs1 | OO0opymoBanue st
14 10 OKPYXKHOCTHU JEMOHCTpAaIHii
Wcropus pazsurus npexacrasienuii | O6opynoBaHue Juist
15 o Bcenennoi. Conneunas cuctema. JIEMOHCTpALIUI
OTKpBITHS HA KOHYHUKE TIepa. ObopynoBanue st
[TepBbie HCKYCCTBEHHBIE CITYTHUKHI JEMOHCTpALIUN
16 3emun.
4. Umnyabc. 3aKoH coxpaHeHUs1 UMITyJibca (34)
17 Kak BbI IXTy Ha30BeTe... KomnbrorepHoe
18 PeakTuBHOE ABMKEHUE B IPUPOJIC. 000pyI0BaHUE
Paccnenoanue [ TII ¢ momoripio KomneroTepHoe
19 3aKOHA COXPAHEHUS UMITYJIbCca o0opynoBaHue
5. CraTtuka (24)
Jlabopamopnas paboma: O6opynoBanue ass
«OrmpeeneHue HeHTPOB Macc 1ab0paToOpHBIX paboT U
20 Pa3IMYHBIX Tel (TPHU croco0a)» YUEHUYECKUX OMBITOB
[Ipumenenue mpocTeix MexaHu3moB | KommbroTepHoe
B CTPOUTENBCTBE: OT 3eMJISTHKH 10 obopymoBaHue
21 HeOockpeda
6. Mexanuuyeckue KojJedanus u BOJHBI (34)
22 Buner MassTHUKOB U UX KOJIEOaHUI Ob6opynoBanue s
23 Urto nepeHocut BosiHa? JICMOHCTpALH
KonebarenbHbIe CUCTEMBI B IPUPO/IE
24 Y TEXHUKE
7. DNeKTPOMATrHUTHBbIE K0JIe0AHUS U BOJHBI (24)
DKcrepuMeHTAIbHAS TTPOBEPKA KommerotepHoe
25 cBoiicTB DM BOIH. o6opyoBaHue
Uccnenoanue snextpomarautHoro | KommberoTepHoe
26 mnyderns CBU-neun 060pyI0BaHNE
8. OnTuka (4u4)
. UsrotoBnenne Moaenu KommerotepHoe
27 Kasei10cKona. 060pyI0BaHKE
DKCcriepuMeHTaIbHas TPOBEpPKa ObopynoBanue st
28 3aKOHA OTPAKEHUS CBETA. JI€MOHCTpALIUN
Jlabopamopnas paboma: Ob6opynoBanue as
«3mepenne moka3atens 1ab0paTOpHBIX paboT U
29 MIPEIOMJICHHUS BOJIBI» YUEHUYICCKUX OTBITOB
Kak otnnuarorcs mokazarenu O6opynoBanue ans
30 TIIPeTOMIICHHS [IBETHOTO CTEKJIa JIEMOHCTpAIIHiA
9. ®u3uka aToMa U aTOMHOTO siApa (44)
[Tornomienue u UCTyCKaHUEe CBETa KommerotepHoe
31 aToMaMiu. ONITUYECKUE CTIEKTPHI. 0GopyI0BaHHE
N3mepenne KII COJIHEYHOM
32 Oarapen KommbrotepHoe
Bimsune pPaarOaKTUBHBIX O60py,HOBaHI/IC
33 W3ITy4eHUN Ha )KUBbIE OPTaHU3MBI
" CriocoOsl 3a1UThI OT

PaaAOaKTUBHBIX PI3J'Iy‘-IeHHfI
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