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PABOYASA TIPOI'PAMMA

BHEYPOUYHOH eSATEJIbHOCTH
«3aHuMarTeabHas (PU3NKA»

Touka pocra
1o OOII ocHoBHOrO 00111€ETO 0Opa30BaHUs

YpoBeHb 00111er0 00pazoBanus (KJ1acc): OCHOBHOE o01iee oOpa3zoBaHue, 7 - 9 Kiacchl
KommuecTBo yacoB: 35 yacos (7 kiacc), 35 yacoB (8 kmacc), 34 yaca (9 kmacce)

Cocrasutenb. Hukonos A.B.

TOUHUKA ), POCTA

Pabouas mporpamma s ydammxcsi / - 9  KJIacCOB COCTaBJieHA Ha OCHOBE HPUMEpPHOM
nporpamMmbel 1o ¢usuke a1 7 — 9 kmaccoB (monm pemakimued KysnemoBa A.A.), M.:
«IIpocsemenuer, 2017

n. KceuneBka 2023 .



HosicHuTebHASA 3aNMCKA

Pabovas mporpaMmMa BHEYpOUHOU JEATENLHOCTH MO (U3uKe Ut 7 - 9 KIIacCoB COCTaBIIeHA
Ha OCHOBE NMPUMEPHOH IporpaMmsl 1o ¢usuke st 7 — 9 kimaccoB (moa penaknueit Kysnerona
A.A.), M.: IIpocsemenue», 2017 1 cOOTBETCTBYET
- OepepanpHomy 3akoHy «OO0 oOpa3zoBanum B Poccmiickoit ®enepamum» Ne273-D3 ot
29.12.2012 rona;

-OenepanpbHoMy — 00pa3oBaTEIbHOMY — CTaHAApTy  OCHOBHOTO  oOmero  oOpa3oBaHuS,
YTBEPXKAEHHOMY NpHKa3oM MuHucTepcTBa oOpazoBanus u Hayku P® Nel897 or 17.12.2010
rona;

-[Ipuka3zy MunuctepctBa obpazoBanus u Hayku P® Nel577 ot 31.12.2015 r» O BHecenum
u3MeHEeHU! B (enepanbHbli 00pa30BaTENbHBIA CTaHIAPT OCHOBHOrO 0OOLIero o0pa3oBaHUS,
YTBEP)KIAEHHBIN npukazoM MunHcTepcTBa 00pazoBanus U Hayku PD» Nel897 or 17.12.2010
roja»

-O0pa3oBaTenpHOM MPOrpaMMe OCHOBHOTO 00IIIeT0 00pa30BaHuUS;

-YyeGHOMY u1any OVY;

- [IpumepHO#i TporpaMmme OCHOBHOTO 00111ero o0pazoBanus 1o (usuke (6a30BbIl yPOBEHB).

[IporpamMma paccuutana Ha 35 yacoB — 1 yac B Hezento B 7 kiacce, 35 yacoB — 1 yac B
Henelo B 8 kiacce, 34 yaca — 1 yac B Hezeno B 9 Kjacce.

Jlannast pabouasi mporpaMMa BHEYPOYHOU NEATENbHOCTH Mo ¢usuke ans /7 — 9 kiaccoB
cocraBiieHa Ha ocHoBe OOIT OO0 MOY COI Ne82 m.KcenseBka u ¢ yu€TOM METOIMYECKUX
pPEKOMEHIalil M0 CO3/IaHuI0 U (PYHKIIMOHUPOBAHUIO B 00IIE00pa30BaTEIbHBIX OPraHU3AIMIX,
PAacIOJIOKEHHBIX B CEIbCKOM MECTHOCTH U MajbIX TOPOAaxX, LIEHTPOB 00pa30BaHMsI €CTECTBEHHO-
HAyYHOW M TEXHOJOTMYHOU HarpaBieHHOcTel («Touka pocta») (yTBEpkKACHBI paclopsiKeHUEM
MunucrepctBa mpocseuienuss Poccuiickoit ®epeparuun ot 12.01.2021 1. Ne P-6) wu
IIpelycCMaTpUBaeT IPOBEICHUE 3aHATUN C HCIOJb30BaHHEM oOopynoBaHus LeHTpa «Touka
pocTtay

I[Inanupyembie pe3yabTaTbl OCBOGHHSI NPOrPaMMbl BHEYPOUYHOHl  JAeATEJbLHOCTH
«3aHuMarenbHasi ¢Gu3uKa» (¢ HcHoJb3oBaHHeM ofopynoBanusi «Touka pocra»)B 7-9
KJIaccax.

Peanmu3zanus nporpaMMel ClIOCOOCTBYET JOCTHKEHUIO CIEAYIOUINX Pe3yabTaTOB:
JInunocrTHeIe:

B cdepe MMYHOCTHBIX YHUBEpPCABHBIX YU€OHBIX AEHCTBUHN ydaluxcs:

* yueOHO-II03HABaTEIbHBI MHTEpEC K HOBOMY Y4eOHOMY MaTepuany M crnoco0aM peleHus
HOBOH 3a7a4HU;

* OpUEHTAIMs Ha [MOHMMAaHME NMPUYHMH ycliexa BO BHEYUYEOHOW NeATEIbHOCTH, B TOM YHUCIIE HA
caMOaHaJIM3 U CAMOKOHTpPOJIb pe3ysbTaTa, Ha aHallu3 COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSAM
KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTB K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYUEOHOH J1eTeTbHOCTH;
Obyuarowuiicst noiyyum 603MOACHOCMb 015 DOPMUPOBAHUSL.

* BHYTPEHHEH IO3MIMM IIKOJIbHMKA HAa YpPOBHE IOJOXHUTEJIBHOIO OTHOLIEHUS K IIKOJE,
MOHMMAaHUS HEOOXOJIMMOCTH YY€HUs, BRIPAXKEHHOI'O B MpeodsiajaHu y4eOHO-TI03HaBaTEeNbHbIX
MOTHBOB;

* BBIpQKEHHOM YCTONYMBOM yueOHO-1103HABATEIbHON MOTHUBALIUN YYEHUS;

* YCTOMUMBOr0 yueOHO-T103HABATEILHOIO HHTEPECA K HOBBIM OOIIMM CIIOco0aM perieHus 3a1a4.

MeranpeamerHbie:

B cdepe peryasiTHBHBIX YHUBEPCATbHBIX YUEOHBIX AEHCTBUM ydaluxcs:



* IJIAHUPOBATb CBOM JEHCTBUS B COOTBETCTBMM C IIOCTABJIECHHOW 3aladedl U yCIOBUSIMHU €€
pealM3anyy, B TOM YHUCIIE BO BHYTPEHHEM IUIAHE;

* YUUTHIBATh YCTAHOBJICHHBIE MPABUIIA B TNIAHMPOBAHUU M KOHTPOJIE CIIOCO0A PEIICHNUS;

* OCYILIECTBJIATh UTOTOBBIN U NOIIATOBBII KOHTPOJIb 110 PE3YJIbTATY;

* OLICHHMBATh IPABWIBHOCTH BBIIIOJIHEHUS JCUCTBUS HA YPOBHE aJEKBATHOM PETPOCHEKTHUBHOU
OLIEHKH COOTBETCTBUS Pe3yJIbTaTOB TPeOOBaHUAM AAHHOM 3aJjauul U 3aJauHOi 001acTy;

* aJEKBaTHO BOCIPUHUMATH IPEIJIOKECHMS U OLICHKY YYMTENICH, TOBAPHUILEH, POAMUTENIECH M
JIPYTUX JIIOJCH;

* pa3nuyarh coco0 U pe3yiabTaT ACHCTBHSL.

Obyuaiowuiics NOIYUUM 8O3MONACHOCTb HAYYUMCA.!

* B COTPYAHHYECTBE C YUUTEIEM CTaBUTh HOBbIC yueOHbIC 33]a4u;

* IPOSIBJIATH [103HABATEIbHYIO MHUIIUATUBY B YyU€OHOM COTPYIHUYECTBE;

* CaMOCTOSITEJIBHO aJEeKBATHO OLICHMBATh IIPABWJIBHOCTH BBIIIOJHEHUs JIEUCTBUS M BHOCUTH
HE00XO/UMBbIE KOPPEKTHBBI B MCIIOJIHEHHE KakK IO XOAy €ro pealu3alydd, TaKk U B KOHLE
JICHCTBHS.

B cdepe no3HaBaTe/IbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUH ydaIluXcs:

* OCYILIECTBJIATh MOUCK HEOOXOIUMON MH(pOpPMALUU Ul BBIIOJHEHUS BHEY4YEOHBIX 3aJaHUl C
UCIIOJIb30BaHUEM Y4YeOHOH JIMTEpaTypbl U B OTKPHITOM HH(OPMALMOHHOM IPOCTPAHCTBE,
SHIMKJIONEINH, CHPaBOUYHUKOB (BKJIIOYAs JJIEKTPOHHBIE, LHM(POBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

HNnTepHera;

* OCYIIECTBIIATH 3amuch ((hUKcauio) BEIOOPOUHON MHGpOpMAIMK 00 OKPYKAIOIMIEeM MHpPE U O
ce0e caMoM, B TOM 4uciie ¢ nomouisro nHeTpymenToB MKT;

* CTPOUTH COOOIICHHS, TIPOCKTHI B YCTHOW U MUCbMEHHOHN (POpME;

* IPOBOJIUThH CPABHEHUE M KJIACCU(DUKALIMIO IO 33JJaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATH IPUYUHHO-CIIECTBEHHBIE CBSI3U B U3y4a€MOM KPYI'e SIBJICHUN;

* CTPOWTH pacCyXIeHHs B (hopMe CBs3M TPOCTHIX CYKACHHH 00 OOBEKTe, €ro CTPOCHUH,
CBOICTBAx U CBA3AX;

Obyuaiowuiicst NOIYYUM 03MONCHOCTG HAYUUMBCA:

* OCYILIECTBIISATh PACUIMPEHHBIN MOUCK MHPOPMALIMU C UCIOJIb30BAHUEM PECYpCOB OUOINOTEK U
cetu HTepHeT;

* 3amMchiBaTh, (UKCUpOBaTh MHGOPMAIMIO 00 OKpYXalOIIUX SBICHUSAX C TOMOIIbIO
nHcTpymeHToB KT

* OCO3HAHHO U NPOU3BOJILHO CTPOUTH COOOIIECHHS B YCTHON M MHCbMEHHOM (hopme;

* OCYIIECTBISATh BBIOOp HambOoJee d3(HPEeKTUBHBIX CIIOCOOOB pelieHus 3a7a4 B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBUM;

* CTPOUTH JIOTUYECKOE pacCyXkJEHHE, BKJIIYAIOIIEEe YCTAaHOBJIEHHWE MPUYMHHO-CIIEICTBEHHBIX
CBS3€EH;

* MOTYT BBIMTM Ha TEOPETHUYECKHH YpOBEHb DEIIEHUs 3aJau: pEIICHHWE IO ONpPE/EICHHOMY
IUIaHY, BJIAJIEHUE OCHOBHBIMHU INPHUEMAMM PEIICHUS, OCO3HAHUSA NEATEIBHOCTH IO PELICHHUIO
3a/1a4nl.

B chepe koMMyHUKAaTHBHBIX YHUBEPCAIBHBIX YUYEOHBIX JTEHCTBUIN ydalluXcs:

* aJEKBAaTHO MCIOJIb30BaTh KOMMYHHMKATHBHBIE, IPEXKJE BCETO - PEYEBBIE, CPEACTBA JUISA
pelIeHus pa3IMYHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTH MOHOJIOTHYECKOE COOOIIIEHNE, BIAIETh
JTMAJIOTHYECKO (hopMON KOMMYHMKAIIUM, UCHOJB3Ysl, B TOM YHCIE CPEICTBA U MHCTPYMEHTHI
UKT m gucTaHIIMOHHOTO OOIIEHUS;

* JIONyCKaTh BO3MOXKHOCTh CYLLIECTBOBAHMS y JIFOAEH Pa3IMYHbIX TOYEK 3PEHUS, B TOM UUCIIE HE
COBMAJIAOIIUX C €ro COOCTBEHHOM, U OPUEHTHUPOBATHCA Ha IMO3UIMIO MapTHEpa B OOIICHUU U
B3alMOJCHCTBHY;

* YYHUTHIBATh pa3Hble MHEHUS M CTPEMHUTHCS K KOOPAMHALIMK PAa3IMYHBIX TO3ULMHA B
COTpPYIHUYECTBE;

* popmMynMpoBaTh COOCTBEHHOE MHEHUE U MO3ULIUIO;



o ,Z[OI‘OBapI/IBaTBCH )41 HpI/IXOI[I/ITb K O6H.I€My pemeHH}o B COBMGCTHOI71 ACATCIBHOCTH, B TOM YHCJIIC
B CUTYAaIlMU CTOJIKHOBEHUS HHTEPECOB;

Obyuarowuiics noay4um 03MONCHOCIb HAYUUMbCA!

* YYUTBHIBATh U KOOPJAUHUPOBATH B COTPYIHUYECTBE OTIMYHBIE OT COOCTBEHHOM MO3UIIUN JPYTHX
JIIOIEH;

* YYUTHIBATh Pa3HbIC MHEHUS U HHTEPECH U 000CHOBBIBATH COOCTBEHHYIO TTO3UIINIO;

¢* IIOHUMATb OTHOCHUTCIIBHOCTDH MHGHI/Iﬁ U IMoaxXo40B K pemeHmo HpOGJIeMBI;

* apryMEHTHUPOBATH CBOK IMO3UIMIO W KOOPJUHUPOBATH €€ C IMO3UIUIAMHU IApPTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PENICHUS B COBMECTHOM JESITEIbHOCTH;

* 3a7aBaTh BOIIPOCHl, HEOOXOJAMMBIC JUIsI OPTaHHM3alldd COOCTBEHHOW NEATEIbHOCTH |
COTPYAHHUYECTBA C ITAPTHEPOM;

* OCYIIECTBIATh B3aUMHBI KOHTPOJIb W OKa3blBaThb B COTPYIHHUYECTBE HEOOXOIUMYIO
B3aHUMOIIOMOIIIb.

IIpeamerHsle:

- OPHUEHTHPOBATHCA B SABICHHUSAX M OOBEKTaX OKPYKAIOIIETO MHUpPA, 3HATh TPAHMUIBI HX
IIPUMEHUMOCTH;

- IOHUMATh OTpeAeICHUs GPU3NIECKUX BETUUMNH U TIOMHUTH OMPEeNsonye (opMyIIbl;

- IOHUMATh KaKuM (PU3NYECKUM MPUHLKIIAM U 3aKOHAM MOJUUHSIOTCS T€ WIN UHbIE OOBEKTHI U
SBJICHUS TIPUPOJIBL;

- 3HaHUE MOJIEJIM [TOUCKA PeLIeHUH A7 3a/1a4 110 (Pu3HKe;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATHKHU.

- IPUMEYaTh MOJIEIH SIBJIICHUI U 0OBEKTOB OKPYXKAIOIIEro MHUPA;

- aHAJIM3UPOBATH YCIOBHE 3a1a4H;

- nepeopMyIMpOBaTh U MOAEIUPOBATh, 3AMEHATh UCXOIHYIO 3ajjauy Jpyroi;

- COCTaBJIAThH IIJIaH PELICHHUS;

- BBIJIBUT'aTh U IIPOBEPATH MPEUIaracMble I PELICHUS TUIIOTE3b;

- BJIaJIETb OCHOBHBIMY YMCTBEHHBIMU OIlE€pALUsIMHU, COCTABIIAIOLIMMHU IIOUCK PELIEHU 3a1a4U.

Conep:xaHue NporpaMMbl BHEYPOYHOM AeSITeIbHOCTH
7 KJ1ace

Beenenne. Beognoe 3ansrue. Lleau u 3agaun kypca. TexHuka 6€30macHOCTH.

Poub 3KkcniepuMeHTa B AKU3HHU YeJI0BEKa.

Teopusa: I3yunuTtb OCHOBBI TeOpuHM norpemHocTed. [lorpemHocT npsMbIX M KOCBEHHBIX
U3MEPEHMM, MAaKCHMaJlbHAs [OIPEIIHOCTE KOCBEHHBIX HW3MEPEHMM, Yy4eT MOrpelHOCTEN
U3MepeHuil mpu mnocTpoeHuu rpaduxos. IIpencraBieHue pesynbTaToB M3MEpeHHH B (hopme
Ta0IuI ¥ TpadUKOB.

IIpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN MPUMEHSATD IIPU BBINIOJHEHUH 3KCIIEPUMEHTAIbHBIX
3aj1a4, MPaKTHYECKUX padoT. (¢ Mcmob3oBaHnem odopynoBanusi «Touka pocray)
Xapakmepucmuka 0CHO8HBIX 8UO08 0EAMENTbHOCIU.

[TpuBoauTE pUMEpbl OOBEKTOB M3Y4YeHUsS (PU3UKU ((pu3nyeckue sBIEHUS, PU3NYECKOE Telo,
BEIIECTBO, (Qu3uueckoe moje). Habmogare M aHamu3MpoBaTh  (PU3MUYECKUE  SBJICHUS
(pukcupoBaTh U3MEHEHHUsI CBOMCTB OOBEKTOB, CPAaBHUBATH WX M 000011aTh). [To3HaKOMUTHCS C
HKCIEPUMEHTAIBHBIM METOJIOM HccieoBaHusa Npupojabl. COoopka NMpuOOpOB M KOHCTPYKIHH.
Hcnonp3oBaHne H3MEPUTENbHBIX MPHUOOPOB. BbimonHeHHe 1a0opaTOpPHBIX M MPAKTHYECKHUX
pabot. /lmarHoctuka M yCTpaHEHHE HEMCIIpaBHOCTEH NpuOOpoB. BricTpamBaHue rumore3 Ha
OCHOBaHUU UMEIOUINXCS JAHHbIX.

Mexanuka.

Teopus.: PaBHOMEpHOE W HEPABHOMEPHOE NIBIDKECHHE. | paduueckoe mpejcTaBiIeHUE IBUIKEHUS.
Pemenune rpadguueckux 3agad, pacyer MyTH U CpeAHEN CKOPOCTH HEPaBHOMEPHOI'O JBHMIKEHHS.



[Tonstue muepuuu u uHepTHOCTU. LleHTpoOexHas cuna. IlpuMeHeHHe NaHHBIX (U3NYECKUX
HOHATHUH B XKU3HEIEATEILHOCTH yesioBeka. Cuia ynpyrocTH, CUjia TpEeHHsL.

Ilpaxmuxa: ccnenoBaHue 3aBUCHMOCTH CHJIBI YNPYTOCTH, BO3HHUKAIOLIEH B MpYXKHUHE, OT
creneHu Jedopmauuu npyxussl. Onpenenenue koddduuueHra TpeHuss Ha Tpubomerpe. (¢
HCIo0JIb30BaHUuEM o00opynoBanus «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CHJIbI HOPMAJIbHOTO JaBJICHMUS.

Xapaxkmepucmuka 0CHO8HBIX 6UO08 0eAMEeNbHOCIU.

Amnanu3 tabmui, rpadukoB, cxeM. [Tonck oObsicHeHUsT HaOMI01aeMbIM COOBITHIM. OmpeeiieHne
CBOWCTB MPUOOPOB IO YepTek)aM M MOAEISAM. AHAIN3 BOZHHKAIOIINX MPOOIEMHBIX CHTYalUH.
N300pakaTb CUCTEMY KOOpPAMHAT, BbIOMpPATh TEJIO OTCUETA U CBI3BIBATH €r0 C CHUCTEMOH
KoopauHat. Mcronb3oBaTh CUCTEMY KOOPAMHAT JUISl M3YYEHHUs IMPSAMOJIMHEHHOIO JBH)KEHUS
tena. COopka mnpubOpoB M KOHCTpyKUMi. lcrnonb3oBaHue W3MEpUTENBHBIX MPHOOPOB.
Brimonnenue 1a00paTOpHBIX M MPAKTUYECKUX PadoT (¢ MCMOJIb30BAHHEM 00OpPYI10BaAHMA
«Touka pocrta»). Jl[narHocTuka M YCTpaHEHHE HEUCHpaBHOCTEH npubopoB. BricTpanBanue
TUIIOT€3 Ha OCHOBAaHMM HUMEIOUIMXCA JaHHbIX. KOHCTpyWpoBaHME U MOJEIHMPOBAHMUE.
Beinonnenne 3asaHuil 0 yCOBEPLIEHCTBOBAHMIO NMPUOOPOB. Pa3zpaboTka HOBBIX BapUaHTOB
ombITOB. Pa3paboTka M TMpoBEpKa METOJMKH SKCIIEPUMEHTAIBLHON paboThl. PaboTa B Mambix
rpynnax. AHQJIM3UPYIOT, BBIOMpPAlOT M OOOCHOBBIBAIOT CBOE pELICHHE, JIECHCTBHSL.
[IpencraBienue pe3ynbTaTOB NApPHOM, TPYNNOBOM JAESITEIBHOCTH. Y4YacTME B JHAJIOre B
COOTBETCTBUM C IIPABUJIAMU PEYEBOI0 MOBEICHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackans, rugpocratuyeckoe AaBieHHE, COOOLIArOIINECs
COCyZbl, THJPABINYECKUE MAILIUHBI.

Ilpakmuka: 3a0auu: BBITAJIKUBAIOIAs CUJIa B PA3IUYHBIX CUCTEMax; NPUOOpPHI B 3ajgaydax
(coobmiarormecst COCYbl, THIPABINYCCKUE MAIIUHBI, PhIYard, OJOKH).

OKcrepUMeHTaIbHbIE 3a/1aHUS:

1)u3mepenue cuiibl Apxumena,

2)ru3MepeHrue MOMEHTA CHUJIbI, JEHCTBYIOIIETr0 Ha phlyar,

3)uzmepenue pabOThI CHIIBI YIPYTOCTH IPH MOABEME I'py3a C MOMOILBIO HMOJBM)KHOTO WM
HETOIBM)KHOTO 0J10Ka(C MCMoJib30BaHueM o0opyaoBanus «Touka pocray)

Xapakmepucmuka 0CHO8HBIX U008 0EAMENTbHOCIU.

Ananmu3 Tabmui, rpaduxos, cxem. [louck oObsicHeHus HaOmoAaeMbIM coObITUsIM. COOpka
npubopoB M KOHCTpyKuMid. lcmonb3oBaHue uW3MepHUTENbHBIX NpuUOOpoB. BrinonaHeHue
71a00paTOPHBIX U MPAKTUYECKUX paboT. J{narHocTuka U yCTpaHeHHne HEMCIPaBHOCTEN MPHOOPOB.
BreicTpauBaHne TIMIOTE3 Ha OCHOBAaHMM UMEKOIMXCA JaHHbIX. KoOHCTpynpoBaHue u
MojienrpoBaHue. Pabota B ManbIx rpymnnax. AHaJIU3UPYIOT, BBIOUPAIOT U OOOCHOBBIBAIOT CBOE
pemenue, neictBus. [lpeacraBneHue pe3ynpTaToB MapHOW, TIPYNIOBOM AESITEIBHOCTH.
[TonroroBka cOOOIIEHUH M JOKIAI0B. YyacTHe B JAMAJIOre B COOTBETCTBHM C IpaBHIIaMU
pEYEBOro NOBEICHNUS.

Craruka.

Teopus: bnok. Ppryar. PaBHOBecue TBEpABIX Tel. YCIOBHS paBHOBeCHUA. MOMEHT CHIIBL.
[IpaBmiio momenToB. LlenTp Tskectu. lMccnmenoBaHue pas3MYHBIX MEXAHUYECKHX CHCTEM.
KomOuHupoBaHHbIe 3a/1a4u, UCIIOb3Ysl YCIOBHS pAaBHOBECHSL.

Ilpaxmuxka: VI3roToBiieHne paboTarolieil CUCTEMbI OJIOKOB.

Xapaxmepucmuxa 0CHOBHBIX 8U008 0esMeNbHOCHU!

AHanu3 tabnuu, rpaduxos, cxeM. [louck o6bsicHeHus HaOM0AaeMbIM coObITHSIM. Onpenenenue
CBOWCTB MPUOOPOB IO YepTek)aMm M MOAEIAM. AHAJIN3 BO3HUKAIOIIUX MPOOJIEMHBIX CHUTYalUi.
HaGnromate neiicTBHE€ MPOCTHIX MeXaHU3MOB. [l03HAKOMHUTBCS ¢ (PU3MUECKOW MOJIEIBIO
«abcomoTHO TBEpAOE Tenoy». Pemats 3agaun Ha MpUMEHEHHE YCIOBUs(TpaBUIIa) paBHOBECHUS
poiyara. I[IpuMmeHsTh ycioBue (MpaBUIIO) pPAaBHOBECHS phlyara i OOBSCHEHUS JEeHCTBUS
Pa3IMYHBIX MHCTPYMEHTOB, MCIIONB3YEMbIX B TeXHUKE M B ObiTy. COOpka mnpubopoB Hu
KOHCTpyKUuH. Mcnonp3oBaHue W3MEpUTENbHBIX NpUOOpPOB. BrimonHeHue nabopaToOpHBIX U
NpPaKTUYEeCKUX paboT. /IMarHocTHka U ycTpaHeHUe HeucnpaBHOcTel npubopos. BricTpanBanue
TUIIOT€3 Ha OCHOBAaHWM UMEIOUIMXCA JaHHbIX. KOHCTpyMpoBaHuMEe U MOJEIHpPOBAHUE.

5



BrimonHenue 3agaHuii O YCOBEPIICHCTBOBaHHMIO MPUOOPOB. Pa3zpaboTka HOBBIX BapUaHTOB
onbIToB. Pa3paboTka 1 mpoBepka METOAMKH SKCIIEPUMEHTAILHON pabOTHI.

PaGora B MambpIx rpynmax. AHaJIW3UPYIOT, BbIOMPAaIOT M OOOCHOBBIBAIOT CBOE peIlCHHE,
nevictBud. llpencraBieHue pe3yabTaTOB IMApHOW, TPYyNNoBOMl pAestenbHOCTH. I[loaroroBka
coo01eHui U 10Kkaa10B. OCyHIECTBIIAIOT CAMOOLIEHKY, B3aUMOOLIEHKY JIESITEIbHOCTU. Y4YacTue
B JIMAJIOTe B COOTBETCTBUH C ITPABUJIAMU PEUEBOTO MIOBEICHUS.

8 kiace

TenJioBble sIBJICHUS.

TermoBoe pacumpenue teil. [Ipoueccsl 1aBIeHUs: U OTBEPCBaHUs, UCTIAPEHUS U

KOHJeHcauuu. Temnonepeaayda. BiaxxHOCTh BO31yXa Ha pa3HbIX KOHTHHEHTAX.
Jemoncmpayuu: 1. Habmronenue TastHus Jibjia B BOJIE.

2. CKOpOCTh UCHIAPEHUSI PA3TTMYHBIX KUJIKOCTEH.

3. TeruoBbie ABUTATENH Oy IyIIETO.
Jlabopamopnvle pabomel (¢ HcMoJIb30BaHHeM 00opyaoBanus «Touka pocTay)

1. I3MeHeHust ITUHBI Tela IPU HArpEeBaHUU U OXJIAXKICHUH.

2. OtnuBKa napauHOBOTO COJIIATHKA.

3. HaGmroieHue 3a ruraBjIeHUEM JIbJa

4. OT yero 3aBUCUT CKOPOCTb UCHAPEHHUS )KUJIKOCTU?

5. HaGmroieHue TerionpoBOAHOCTH BOJIBI M BO3/IyXa.
Xapaxmepucmuka oCHOBHbIX 8U008 0esIMENbHOCHIU:

CamocrosTenpHO (OPMYIHPYIOT IO3HABATEIBHYIO 33ady. YMEIOT C TIOMOIIBIO BOIPOCOB
noObIBaTh  HeAocTarolryto uHpopmanuoo. Mcnonp3oBaHue HM3MEPUTENBHBIX — MPHOOPOB.
Brinmonnenue 1abopaTOpHBIX H  MpakTHYECKUX paldoT. JlmarHocTMka ©  yCTpaHEHHE
HEUCHPaBHOCTEH mpubOopoB. BricTpanBaHMe TUIOTE3 HAa OCHOBAHWU HMEIOLIUXCS JIaHHBIX.
KoHcTpynpoBaHue u MOi€IMPOBAHUE.

BrimonHeHue 3aaHUil IO YCOBEPIICHCTBOBAHHMIO MPHOOPOB. Pa3paboTka HOBBIX BapHAHTOB
onbIToB. Pa3paboTka W mpoBepka METOAMKH SKCIIEPUMEHTANbHON paboThl. PaboTa B Mambix
rpynmnax. AHAIM3APYIOT, BBHIOMpPAIOT ©  OOOCHOBBIBAIOT CBOE  pEUICHHE, JICHCTBHSL.
[IpeacraBnenne pe3ynbTaTOB MNApHOM, TPYNINOBOM MAESATENBHOCTH. YUacThe B Juajore B
COOTBETCTBUU C IIPABUIIAMH PEUEBOTO MOBEICHHUS.

DJleKTprYecKHe IBJIeHUS.

Mukpomup. Mozenu atoma, cymecrtsoBasiine 10 Hagana XIX. Mcropust OTKpBITUSA U AEUCTBUSA
raJlbBAHMYECKOro syieMeHTa. lMcropust coznmanus snekrpodopHoit Mammubl. OnbiT Bonbra.
DNEKTPUYECKUH TOK B DJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ncnosib3oBaHueM ooopyaoanus «Touka pocray)

1. Monenu atomoB.

2. N'anpBaHWYECKUE DTIEMEHTBHI.

3. Pabota snexktpodopHO MaIIMHBI.

4. Onwitel BonbTa u 'anpBanu.

Jlabopamopnvie pabomoi:

1. Coznanue rajabBaHUYECKHUX 3JIEMEHTOB U3 MOAPYYHBIX CPEJCTB.

2. DNEeKTPUYECKUHN TOK B )KHIKOCTSIX.

Xapaxmepucmuxa OCHOBHBIX BUJIOB J€ATEIbHOCTH:

VYpaBisioT cBOEH IMO3HABATENbHOM W y4eOHOW AEATENbHOCTBIO MOCPEJICTBOM MOCTAaHOBKU
1esnel, IUIAaHUPOBAaHWs, KOHTPOJIA, KOPPEKLUHWH CBOUX JECHCTBUH M OLEHKH YCHIEIIHOCTH
ycBoeHHs. CpaBHHMBAIOT Crocod W pe3yiabTaT CBOMX JACUCTBUM C€ 00pa3loM - JHCTOM
conpoBoxaeHus. OOHapykuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MNPUYMHBI  OTKJIOHEHHUHU.
OcCymIecTBISIIOT CAaMOKOHTPOJIb U B3aUMOKOHTPOJIb. Mcrionb30Banue U3MepUTENbHBIX TPHOOPOB.
BomonHenne 1a0opaTOpHBIX M MpakTUYecKux pabor. JluarHoctuka W ycTpaHEHHE
HEHCIpaBHOCTEW MpuOOpoB. BeicTpanBaHue TUIOTE3 HAa OCHOBAHMM HMEIOIIMXCS JTAHHBIX.
KoHcTpynpoBaHne 1 MOAEIINPOBAHUE.



DJIEKTPOMarHUTHbIE SIBJICHUS.

MarnuTtHoe moine B BemiecTBe. MarHuTHas aHomanus. MaruutHble Oypu. PasHoBuaHoCTH
3JIEKTPOU3MEPUTENBHBIX PUOOPOB. Pa3HOBUAHOCTHU 3JIEKTPOABUTATENIEH.
Hemoncmpayuu (¢ ucnoab3oBanueM odopynoBanns «Touka pocray):

1. HarnmsigHOCTS OBEICHUS BELIECTB B MATHUTHOM I10JIE.

2. [Ipe3eHTany 0 MarHUTHOM T10JI€ 3€MJIM U O MAarHUTHBIX OYpAX.

3. JleMOHCTpaius pa3HOBUIHOCTEH IEKTPOU3MEPUTENIBHBIX IPUOOPOB.

4. HarnsatHOCTh pa3HOBUAHOCTEHN 3JIEKTPOABUTATENEH.
Jlabopamopnuie pabomei: 1. UccnenoBanue pa3iInuHbIX 3JEKTPOU3MEPUTEIbHBIX TPUOOPOB.
Xapaxkmepucmuka 0CHOBHBIX 6UO08 0eAMENbHOCIU.

VrpaBisioT CBOEH IO3HABAaTEIbHOW U Y4€OHOM JEATENIbHOCTBIO IOCPEICTBOM I1OCTaHOBKHU
Lesae, IUIAHUPOBAHUsA, KOHTPOJIA, KOPPEKLUMH CBOUX JECUCTBUH M OLEHKH YCIELIHOCTH
ycBoeHus. CpaBHMBAIOT C€IOCOO U pe3yiabTaT CBOMX JAEHCTBUM ¢ 00pa3snoM - JHMCTOM
corpoBokaeHusa. OOHapyX HBarOT OTKIOHEHUs. OOIyMBIBAIOT TNPUYMHBI  OTKIOHEHHIA.
OcCy1IecTBISIOT CAMOKOHTPOJIb X B3aUMOKOHTPOJIb.

OnTuyeckue siBJICHUS.

HcTouyHuky cBeTa: TEIUIOBbIE, JOMUHECLEHTHBIE, UCKYCCTBEHHbIE. M3roToBlieHHE KaMephl -
o0cKypa W HcclefoBaHHE M300paXeHUsS C MOMOIIBI0 MojAenu. MHOTOKpaTHOe H300paKeHue
IpeIMeTa B HECKOJIbKUX IJIOCKUX 3epKajiaX. M3roTOBUTH MEPUCKON U C €r0 IOMOIIbIO IIPOBECTH
HaOmoneHusi. [IpakThyeckoe UCHOIB30BaHWE BOTHYTHIX 3€pKajl. 3pUTENbHBbIC WILIIO3UH,
MOPOKIAEMbIE€ TIPEIOMIIEHUEM CBeTa. Mupaxu. Pazsutue BoJIOKOHHOM onTUKH. Mcrionb30BaHue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ncnojib3oBanueM ooopynoanusi «Touka pocray)

1. PaznnuHble MCTOYHUKY CBETA.

2. N306paxkeHne npeaMera B HECKOJIBKUX MJIOCKUX 3epKajax.

3. U300paxeHne B BOTHYTBIX 3€pKajiax.

4. Mcnonp30BaHuE BOJIOKOHHON ONTHKHU.

5. YcrpoiictBo (hoToanmaparoB, KHHOMPOSKTOPOB, KAJICHIOCKOIIOB.

Jlabopamopnvie pabomoi:

1. U3rotoBneHune kamepsl - 00CKypa U UCCIIEJOBaHUE N300paKEHUS C ITOMOIIBI0 MOJIEIH.

2. IIpakTueckoe NpUMEHEHNE TUIOCKUX 3EPKaJL.

3. [IpakTHueckoe UCMOIb30BaHNE BOTHYTHIX 3€pKal.

4. VzroroBrieHue nepruckona u HaOIro1eHUs ¢ TOMOIIBIO MOJIEIH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMENbHOCTIU.

VYOpaBisioT cBOeH IMO3HAaBAaTENbHOM M y4eOHOW JEATeNbHOCTBIO IOCPEACTBOM IOCTAHOBKH
Henel, IUIaHUPOBAHUS, KOHTPOJIA, KOPPEKLUUH CBOUX JEUCTBUH M OLEHKU YCIEIIHOCTH
ycBOeHHs. BwIaensioT u GopMyaupyroT MO3HABaTENbHYIO 11€b. BBIIENAIOT KOJIMYECTBEHHBIE
XapaKTepUCTHUKU OOBEKTOB, 3a/aHHble ciioBaMu. [IpMHMMaOT mO3HaBaTeNbHYIO LEIb U
COXpaHSIOT €€ NpPU BBINOJHEHUM Y4eOHbIX aeWcTBuil. Oco3HaOT cBoM JeWcTBus. Mmeror
HaBbIKM KOHCTPYKTHUBHOTO OOIIEHUS B MaJIbIX IPYMIaXx.

YesioBek U npupoaa

ABTOMAaTHKa B Hallel xu3HU. [IpruMepbl UCMoNb30BaHNsS aBTOMAaTHUYECKUX YCTPOUMCTB B HayKe,
Ha mpousBojacTBe W B ObiTy. CpenctBa cBs3u. Pagmo u TeneBumeHue. AJIbTepHATHBHBIC
WUCTOYHUKHU dSHEpruu. Busl snexTpoctannmii. Heo6XoaAuMOCTh SKOHOMUU MIPUPOIHBIX PECYPCOB
W HCTOJB30BaHMS, HOBBIX JKOJIOTMYHBIX M Oe30macHbIX TexHosjorui. Hayka m OGe3omacHOCTh
JOJIEH.

Jemoncmpayuu: 1. poTroMaTepuansl U ClIAIBI IO TEME.

Jlabopamopnvie pabomoi: 1.I3yueHne NeHCTBU CPEACTB CBSI3U, PaIUo U TEIEBUICHUS.
Xapaxkmepucmuxa 0CHOBHbIX 8UO08 OesIMENbHOCIL:

CamocTosaTenpbHO  (HOPMYNHUPYIOT TO3HABATEIbHYIO 3a/ady. YMET (WO Pa3BUBAIOT)
CIOCOOHOCTH C TIOMOIIBIO BOIPOCOB JTI00BIBAaTh HEJAOCTAOIIYIO HH(POPMAIIHIO.



9 kjaacc

Kunemaruka
CrniocoObI onucanusi MexaHuueckoro asumxeHus. Cucrema orcyera. [IpsMonunelinoe ABHXKEHUE.
IIpssMONMHENHOE PAaBHOMEPHOE IBMXKEHUE II0 IUIOCKOCTH. llepemelieHne u CKOpPOCTh Ipu
PAaBHOMEPHOM MPSAMOJIMHEHHOM JABUKEHUU 1O IUIOCKOCTH. OTHOCHTENBHOCTh JBUKEHHS.
Cnoxenue paBuwxeHui. [lpuHuun He3aBUCHMOCTH ABWXKeHUU. KpuBonuHeliHOoe ABUXKEHUE.
JIBuxkeHue Ttena, OpOILIEHHOTO MOJ YIJIOM K TOpU30HTY. PaBHOMepHOE JBMXKEHHE IO
OKpPYXHOCTH. YTIJ0Basi ckopocTk. [lepuon u yactora BpameHus. CKopocTb
Y YCKOPEHHE NPU PABHOMEPHOM JIBUKEHUHU 110 OKPY’KHOCTH.
Jlabopamopnule pabomui(c ncnoab3oBanneM o6opynoBanus «Touka poctay):

1. Usyyenwue nBuxeHHs CBOOOIHO MAAOIETO TeNa.

2. VzyueHue OBMXKEHUS 1O OKPYKHOCTH.
Ipumepnvie memol nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. OmpeneneHue CKOpPOCTHM PABHOMEPHOIO JIBUKEHHUS IPU MCIIOJIB30BAHMM TpPEHaXepa

«0eroBas TOPOKKa».
2. Hcropuueckass pEKOHCTPYKIUS OIBITOB lammies 10 ONpeAeNieHHIO YCKOPEHHS
CBOOOIHOTO MAJACHUS TEJ.

3. IpuHUUIE! paboTH MPUOOPOB AJISt U3MEPEHHS CKOPOCTEH M YCKOPEHHIA.

4. TlpumeneHue cBOOOIHOTO Ma/IeHUs AJI1 U3MEPEHUS pEeaKlUU YeIOBEKa.

5. Pacuer TpaekTopuu ABMKEHUS NIEpcOHaXel paccka3zoB P.Pacmo.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHEe U OO0CYXKJEHHE TEeKCTa cTarei
MHTEPHET-CATOB, 00CYX/IE€HHE JOKJIAaJ0B U INPE3CHTAllMi, COCTABJIEHUE U pElICHHE 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D o pusuke).

JAunamuka
Wuepunansueie cuctembl otcuera. Cuna. 3akonsl HproToHa. J[BrkeHue Teia moj JeicTBHEM
HECKOJBKUX CHWJ. JIBUKEHUE CHCTEMbl CBA3aHHBIX Tell. J[MHAMHKa PaBHOMEPHOIO JABUKEHUS
MaTepualbHOM TOYKU MO OKPYKHOCTU. Kiacchl cuil. 3aKOH BCEMUPHOTrO TATOTeHMs. [[BUkeHue
maHeT. ckycctBeHHble cryTHUKH. ConHeuHasi cuctema. Victopust pa3BuTHsl pecTaBiICHUN O
Bcenennoii. Ctpoenue u 3Bomtonus BeeneHHoil.
Jlabopamopnule pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka poctay):
1. U3mepenue macchl Tela C UCIONIb30BAHUEM BEKTOPHOT'O PA3TIOKEHUS CHUIIBI.
2. V3yueHwe KWHEMaTUKA W JWHAMUKH pPaBHOYCKOPEHHOTO JBIDKEHUsS (Ha TpHMepe
MaluHbl ATBy1a).
3. H3yueHue TpeHUS CKOJBKEHUS.
Tpumepnvie memol NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
1. Ucropuyeckas pexoHCTpykiusi onblToB KynoHa M AMOHTOHa 1O OIpenEIeHHUI0
BEJIMYMHBI CUITBI TPEHUSI CKOJIBKECHHUS.
2. TlepBble HCKYCCTBEHHBIC CITYTHHKHU 3EMITH.
3. Kak ornmuaroTcs MexaHHYECKHE MPOIECChl Ha 3emiieé OT MEXaHWYECKHX IPOILIECCOB B
Kocmoce?
4. Tena Conmneuynoit cuctembl. OTKPBITHS Ha KOHYHKE TIepa.
Xapakmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTeHne W O00CYXKJEeHHE TeKcTa craTeil
WHTEPHET-CATOB, 00CYXJIECHUE MOKJIA0OB U TPE3CHTAllMi, COCTAaBIIEHHWE W peIIeHHe 3ajad,
obcyxaeHue crnocoooB pemienus (moaroroska k OI'D mo duzuke).

HNMmnyibce. 3aK0H COXpaHEHHS UMILYJIbCA
Nmnynec. M3MeHeHHe uMIynbca MaTepHadbHOM Touku. CucremMa Ten. 3aKOH COXpaHEHUs
MMITYJIbCA.
IIpumepHule membl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:
1. PeakTtuBHOE ABM)XEHHE B IPUPO/IE.



2. PaccnenoBanue JITII ¢ moMoIbO 3aK0OHA COXPAaHEHHS HMITYIIbCA.
Xapakmepucmuka OCHOBHBIX U008 OesimeNlbHOCMU: YTeHne W O00CYXKJIeHHWE TeKcTa craTeil
WHTEPHET-CATOB, OOCYXJICHUE MOKJIA0OB U TPE3CHTAllMi, COCTABIICHHWE W peIIeHHEe 3ajad,
o0cyxaeHue crnocoooB pemieHus (moaroroska k OI'D no duzuke).

Craruka
PaBHoBecue Tena. MOMEHT cuiibl. Y CII0BUS PABHOBECHUS TBEPAOro Tena. IIpocTeie MEXaHU3MBI.
Jlabopamopnule pabomei(c ucnoab3oBanueM odopyaoBanus «Touka poctay):
OmnpeneneHne NEHTPOB MACC PA3ITUYHBIX TE (TPH CIIOCO0a).
Ipumepnvie memol nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. TlpumeHeHHE MPOCTHIX MEXAHU3MOB B CTPOUTENILCTBE: OT 3eMJISTHKH J10 HeOoCcKpeoa.

2. HccnenoBanue KOHCTPYKIIUU BEJIOCHUIIE/A.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCmU: YTEHUE U OOCYXJAEHHME TEKCTa cTarei
MHTEPHET-CATOB, 00CYX/IEHHE [OKJIAaJ0B U MPE3CHTAllMi, COCTAaBICHHWE W pelIeHHEe 3ajad,
o0cyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢pusuke).

MexaHu4yeckue KoJe0aHus U BOJTHBI
Mexanunueckue kosieOanus. IIpeoOpa3oBaHue HSHEPrUU TPU MEXAHUYECKUX KOJICOAHUSX.
MaremaTHuecKuii W TPYXKUHHBIA MasTHUKH. CBOOOJHBIC, 3aTyXaroOIIMEe W BBIHYKICHHBIC
kosnebanus. Pezonanc. Mexanndeckue BoJIHBL. J[JTMHA U CKOPOCTH BOJIHBL. 3BYK.
Jlabopamopnule pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka pocray):
W3yueHne koseOaHuli HUTSHOTO MasiTHUKA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. CrpyHHbIE My3bIKaJIbHbIE HHCTPYMEHTHI.

2. KonebarenpHbIe CUCTEMBI B TIPUPOJIC M TEXHUKE.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesmenlbHOCmU. YTCHHEe W OOCYXJIGHHWE TEeKCTa cTaTel
UHTEPHET-CANTOB, OOCYXKICHHE JIOKJIAJOB M TPE3CHTAIMH, COCTABIICHUEC M pEIICHUE 3ajad,
obcyxaeHue croco0oB perienus (moaroroska k OI'D no ¢pusuke).

DJIEeKTPOMarHuTHbIe K0JIeOaHUSI U BOJIHBI
[Tepemennslil anexTpudeckuii Tok. KonebarenbHblil KOHTYp. BeIHYXIeHHbIE 1 cBOOOAHBIE DM
kosie0aHusl. OM BOJIHBI U UX CBOMCTBA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. TlpuHUMNBI pagUOCBSI3U U TEJIEBUACHUS.

2. Bmmsaue OM u3nyueHH Ha )KUBbIE OPraHU3MBI.

3. H3roroBieHHe yCTaHOBKH IS JJIEMOHCTPAIMH OTBITOB 110 DMU.

4. DnextpomarHuTHoe nznydenne CBU-neun.

5. Hcropuueckas peKOHCTPYKIIMS ONIBITOB AMIepa.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesamelbHOCmU: YTeHHe U O00CYXKJEHHEe TEeKCTa cTraTel
MHTEPHET-CATOB, 00CYX/IE€HUE NOKJIaJ0B U MPE3CHTAllud, COCTAaBJIEHUE U pelIeHHE 3ajad,
oOcyxeHue croco6oB pemienus (moaroroska k OI'D no gusuke).

Onrtuka
Ucrounnku cBera. [leiicTBusi cBeTa. 3aKOH MPSIMOJMHEHHOTO PacIpOCTpaHEHHUs CBETa. 3aKOH
oTpaxkeHus cBeTa. [locTpoeHue M300paxeHui B MIIOCKOM 3epKalie. 3aKOH MpeTOMIICHHUS CBETa
Ha TUIOCKOW TpaHUIIe JABYX OJHOPOIHBIX MpO3pauHbIX cpena. IIpemomieHue cBera B MpHU3ME.
Hucnepcust cBera. SIBiaeHUME NOJHOTO BHYTPEHHEro oTpaxkeHus. JIuH3pl. TOHKHE IJIHMH3BI.
[TocTpoenne n300paKeHUM, CO3/MaBaEMbIX TOHKHUMH JWH3aMH. [71a3 u 3peHue. OnTHYECKHE
pUOOPBHI.
Jlabopamopnule pabomoi(c ucnoab3oBanueM odopynoBanus «Touka poctay):

1. DxcnepuMeHTalbHas MPOBEPKA 3aKOHA OTPAKECHHUSI CBETA.

2. W3mepeHwne moka3aTelst MPEJIOMIICHHS BOIBI.

3. H3mepenue HoKyCHOTO paccTOSHUS COOMPAIOIIEH JTHH3BI.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:



1. Hcropus uccienoBaHus CBETOBBIX SIBJICHHI.

2. Hcropuueckasi peKOHCTPYKITUA Teaeckona ["amumest.

3. H3roromieHue Kajeimockomna.
Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEeHHEe U OO0CYXJEHHE TEeKCTa cTarei
UHTEPHET-CATOB, OOCYKIEHHE JOKJIAJOB M TNPE3EHTAlMi, COCTaBICHHE M pEILICHUE 3ajad,
ob0cyxaeHue crnocoooB pemieHus (moarororka k OI'D no dusuke).

®u3uka aToMa U AaTOMHOI0 s1Apa
Crtpoenue aroma. [lornomenue u ucrnyckanue cBera aromamu. Ontuyeckue cueKTpbl. OMbITHI
Pesepdopna. [Tnanerapuas monens aroma. CTpoeHHE aTOMHOTO sifpa. 3apsiioBO€ M MacCcoBOE
yhcna. SnepHble cuiibl. DHEPrus CBSI3U ATOMHBIX sJep. 3aKOH PaJMOaKTUBHOIO pacmaja.
Anbda- u Oera-pacnanel. [IpaBuna cmenienus. Snepusie peakuuu. JleneHue U CUHTE3 SAEp.
SAnepnas suepretuka. crounuku sHepruu ConHia u 38e31. Perucrpanus saepHbIX U3ITYy4eHUN.
BnusiHue pannoakTHUBHBIX W3Iy4EHMH Ha JKUBbIE OpraHusMmbl. Jlo3MMETpHs. DKOJIOIMYECKHE
POOJIEMBI SIIEPHON SHEPTETUKHU.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008ANENLCKUX PAOOM.:

1. Ucropus uzydenus aToma.

2. Wswmepenue KI1/] conreunoii 6aTapen.

3. HeBuaumble U31y4eHUs B CIIEKTPE HArPETHIX TEI.
Xapakmepucmuka OCHOBHBIX U008 OesimeNbHOCMU . YTEHHEe U OOCYXJIEHHE TEKCTa cTarei
MHTEPHET-CATOB, 00CYX/IE€HUE [OKJIAaJ0B U TMPE3CHTAllMi, COCTAaBIIEHHWE W peIIeHHEe 3ajad,
obcyxaeHue croco0oB perienus (moaroroska k OI'D no ¢pusuke).

®opMbI OPraHu3aluy 00pa3oBaTeILHOIO NpoLecca:

- TpyNIOBas;

- NHIUBUyalbHas;

- (ppoHTaNBHAS.

Benymme rexHosornu:

W cronb3yroTesi 3JEMEHTHI CIEAYIONIMX TEXHOJOTUH: TPOEKTHAas, MPOOJIEMHOTO OOy4YeHHS,
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHAs,, KPUTUYECKOTO MBIIUIEHUS, NpOOJIEeMHOro AMajora,
UrpoBasl.

OcHoBHBIC MeTObI PA0OTHI HA YPOKe:

BenymumMu Meronamu oOydeHHs SBISIOTCS: YaCTUYHO-TIOMCKOBOM, METOJ MaTeMaTH4eCKOIro
MOJIEJIMPOBAHUS, AKCHOMAaTUYECKUI METOJ,.

DopMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBJISETCS IOTIOJHUTENIBHBIM, TO OTMETKA B OajjlaX HE CTaBUTCH.

Vyamuiics yduTcs OIEHMBaThb ce0sd M JPYyruX caM, 4YTO I[IO3BOJISIET pa3BUBaThb YMEHUS
caMOaHaliM3a M CIIOCOOCTBYET pa3BUTHIO CAMOCTOSITENIBHOCTH, KaK CBOWCTBY JHMYHOCTH
yuanierocsi. BbisiBIieHHE MPOMEXYTOUHBIX M KOHEYHBIX PE3YJIbTaTOB YYalllUXCsl MPOMCXOIUT
yepe3 MPaKTHUECKYIO JeSTeTbHOCTh; 3aUueTHbIE padOoThI:

* TeMaTuyeckas MoJ0OpKa 3a7ad PasIMYHOrO YPOBHS CIOXHOCTHU C MPEICTABIECHUEM Pa3HBIX
METO0B peleHus B BUJIE TEKCTOBOIO AOKYMEHTA, npe3eHTanuu, ¢uim-
aHMMAaIHM, BUIEOPOJIUKA Wik WeD - crpaHuubl (caiiTa)

* BBICTaBKa [TPOEKTOB, IIPE3EHTALINI;

* JI€MOHCTpALIUs SKCIEPUMEHTa, KaYeCTBEHHON 3a/1ayll ¢ KaueCTBEHHBIM (YCTHBIM WMJIM B BHJIE
OPUIOXKEHUs, B TOM 4YHCJe, Mpe3eHTalueil) OlMMCaHMeM Ipolecca Ha 3aHATHH, (ecThBaie
HKCIIEPUMEHTOB; (PM3NYECKUE OTUMITHA/IbI.
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KaﬂeHHapHO-TeMaTI/I‘leCKOC IIAHUPOBAaHHUE 7 KJaace

No | Jlata Tema 3ausaTus Hcnonan3oBanue NpUMEYaHue
/Tl | IPOBEACHUS 000py10BaHMS IIEHTPA
Inan | ®akr €CTeCTBEHHOHAYYHO W
TEXHOJIOTUYECKOMH
HanpaBJIeHHOCTeH

«Touka pocTa>»

1. BBenenue (14)

07.09 Beonnoe 3amstue. llenmu wu | KommbrorepHoe
3a71a4u Kypca. Texnuka | 0o0opymoBaHUE
1 0e30IMacHOCTH.
2. PoJsib 3kcniepuMeHTa B KU3HU YesioBeKa (34)
14.09 Cucrema e1IMHHUIL, IOHATHE O KommnbrorepHoe
MPSMBIX u KOCBEHHBIX | 000pyI0BaHHE
2 U3MEPEHUSIX
21.09 DuU3NYECKUN HIKCIIEPUMEHT. Ob6opynoBanue IS
Bunsl (GU3MYECKOro | JEMOHCTPALIUMA
JKCIIEPUMEHTA.
ITorpemnocts HU3MEpEHUs.
Bungsr
IIOTPELIHOCTEN HU3MEpEHUs.
Pacuér
3 MOTPEIIHOCTH U3MEPEHHUSI.
28.09 JlaGoparopHas paboTa O6opynoBanue as

«M3mepenune oobema TBEpIOTO | Ja0OpaTOpHBIX  paboT U
tenay». [IpaBuna opopMieHuss | yIEHHUUYECKUX OIBITOB

4 nmabopaTopHOM pabOTHI.
3. Mexanuka (84)
05.10 PaBHOMEpHOE u | O6opynoBaHue Jyist
HEpaBHOMEPHOE 1abopaTopHbIX  paboT U
5 JIBYDKEHUSI. YUYEHHUYECKUX OIBITOB (Ha
12.10 I'paduueckoe npescTaBieHue base xommuekros st OI'3)
6 IIBYDKEHUS.
19.10 Pemenue rpaguyeckux 3anad,
pacyeT NOyTH W  CpeaHeH
CKOpOCTH
7 HEPaBHOMEPHOTO JIBUKCHUSI.
26.10 ITousitue WHEpLUHU u
WHEPTHOCTH.

[lenTpobexxHas cuia..

09.11 Cuna ynpyrocTa, cuna tpeaust | O6opynoBaHue Juist

nabopaTopHbIX paboT W

10 | 16.11 JlaGopaTtopHnast pabota
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«ccnenoBanne 3aBUCHMOCTH
CHIIBI VIIPYTOCTH,
BO3HHUKAIOIIEH B
PYXKHUHE, oT
nedhopmaruu
PYKUHBD».

CTCIICHHU

YYCHUYECKUX OMBITOB (Ha
6aze komruiekToB st OI'D)

11

23.11

JlaGopaTtopHnas pabota
«Omnpenenenue ko3P durpienTa
TPEHUsI Ha TPUOOMETPE).

12

30.11

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
CHUTBI TPEHUS OT CHJIBI
HOPMAJIHHOTO JTABJICHUS.

OO6opynoBaHue ISt
nabopaTtopHbIX  paboT U
YYCHUYECKUX OIBITOB

4. 'mapocraTuka (124)

07.12 [ImoTHOCTE. 3amaua  maps | O6opynoBaHue IUIA
13 ['epona JIEMOHCTpAIIHIA
14.12 Pemenne 3ama4 noBbIIIEHHOR
CIIO)KHOCTH Ha pacuer
IUIOTHOCTH
14 BEIIECTBA.
21.12 Pemenue 3amay MOBBIIIEHHON Ob6opynoBanue IS
15 CJI0HOCTHU JIEMOHCTpaLui
28.12 JlaBlieHHE KUIKOCTHM M Tasa.
3akoH
16 ITackains
17 | 11.01 CooOmiarommecst COCY/Ibl.
18.01 JlaboparopHuas pabota ObopynoBanue Is
«3roToBieHne MoJienH | mTabopaTopHbIX  paboT U
18 ¢doHTaHaY YUYEHUYECKUX OINBITOB (Ha
25.01 JlaGopaTtopHnast pabota Gaze kommextos Ans OI'D
«3roToBieHne MOJIENTH
19 dboHTaHAY
01.02 3akon [lackains. /laBnenue B
JKUIKOCTAX M rasax.
['unpaBnuyecKkue MamuHBbI.
20 CooOmiaromnmecs COCy/Ibl.
08.02 BrrrankuBaromias cuna. 3akoH | OGopynoBaHue IS
21 Apxumena. JIEMOHCTpAINi
15.02 JlaGoparopHas paboTa O6opynoBanue ams
«BprsicHeHue yCIIOBHUSI | JIAOOPATOPHBIX  pabOT H
[JIaBaHUs YUEHUYECKUX OMBITOB
22 TEY.
22.02 brok 3amau Ha 3akoH Ilackans, | O6opynoBanue IS
23 3aKOH ApXuMesa. JIEMOHCTpAIIHHA
01.03 bnok 3amau na 3akon Ilackans,
24 3aKOH ApXHMe/a.
5. Cratuka (104)
25 | 15.03 | | Briok. Phruar. | OGopynoBauue JUIs
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29.03 PaBHOBecre  TBEpABIX  TEJ. | JEMOHCTpAILIUMA
MomeHT cuisl.IIpaBuio
26 MOMEHTOB.
05.04 Llentp TsokecTd. | O6opynoBaHue TUTSt
HccnenoBanmne Pa3IMYHBIX | JEMOHCTpALUN
27 MEXaHUYECKUX CUCTEM
12.04 KoMmOuHHMpOBaHHBIE 3a1a49H,
UCTIONB3YS YCIIOBUS
28 paBHOBECHSI.
19.04 KoMmOuHMpOBaHHBIE 3a1a49H,
UCTIONB3YS YCIIOBUS
29 paBHOBECHUS
26.04 JlaGopaTtopHnas pabota O6opynoBanue st
«M3rotoBrienue padoraromieii | 1aboparopHbIX  paboT U
CHCTEMBI OJIOKOBY». | yYYCHHUYECKUX OMBITOB (HA
Odopmnenue 6a3e komruiekToB 115t OI'D
30 paboTHI.
10.05 Pabora HaJl MIPOCKTOM
«bnokny.
JlaGopaTopHnas pabota
«M3roroBnenue paboTaroIIei
31 CHUCTEMBI OJIOKOBY.
17.05 JlaboparopHas paboTa ObopynoBanue s
«M3roroBnenue paboraromeid | JabopaTopHbIX  paboT U
32 CHUCTEMBI OJIOKOBY. YUEHUYECKUX OMBITOB
33 | 24.05 Odopmnenue paboThI. KommnbsrorepHoe
34 | 31.05 3anuTa MpoeKTOB. obopyniosanue
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KaﬂeHHapHO-TeMaTI/I‘leCKOC IIAHUPOBAaHHUE 8 kiacc

No | Jlata Tema 3ansaTust Hcnoan3oBanue MpUMEYaHUE
/Tl | IPOBEICHUS odopynoBaHus
Ilnan | dakr IEHTpa .
€CTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEH
«Touka pocra»
1. BBenenue (14)
07.09 BBomgnoe 3amsrtue. Ilenm wu | KommbrorepHoe
3aJaun Kypca. TexHuka | 000pynOBaHHE
1 0€30MaCHOCTH.
2. TenioBble siByienus (12 v)
14.09 PaznooOpaszue TerioBeiX | KommbrorepHoe
sBieHuil. TeroBoe pacuidpeHue | 000pyaoBaHue
2 Tel.
21.09 JIaboparopHast pabota ObopynoBanue Is
«VI3MeHeHwsI JUTMHBI Tea TPU 1a00paTOpPHBIX padboT
HarpeBaHUU U OXJIAXKICHUN. u YUEHUYICCKUX
3 OTIBITOB
28.09 Temmonepenaua Habmonenue O6opynoBanue IS
TEIUIOTPOBOIHOCTH BOJIBI U JIEMOHCTpAIHi
4 BO3/yXa.
05.10 JIaGoparopHas pabota O6opynoBanue as
«3mepenne ynenbHOU 1abopaTopHbIX paboT
TETI0EMKOCTH Pa3TUYHBIX u YU4EHUYECKUX
5 BEIIIECTBY. oneiToB  (Ha  0aze
12.10 [InaBneHue u oTBEpIEBaHUE. KomrutekToB st OI'9
JlabopaTtopHas pabota «OTiHBKa
6 napauHOBOI'O COJJIaTHKAY
19.10 JIaGoparopHas pabota O6opynoBanue as
«Habnronenue 3a niaBieHneM 1abopaTopHbIX paboT
TbIa» u YU4EHUYECKUX
7 ONBITOB
26.10 Pemienue onmuMnuaaHbIX 3aga4 ObopynoBanue ISt
Ha ypaBHEHHUE TEIUIOBOTO | JIGMOHCTpAIUi
8 Oayanca
09.11 Pemrenne onmmMnnaaHeIX 3a0a4 O6opynoBanne  Jist
9 Ha pacy€T TEIUIOBBIX MPOIIECCOB | IEMOHCTpAIuit
10 | 16.11 JlabopaTopus kpuctamorpadpuu.
23.11 Hcnapenune u KoHaEHCAIHS. O6opynoBanne  Jist
11 JIEMOHCTpALil
30.11 CocraB aTMOCdepHl, OOopynoBanue  mJist
12 HaOII0IeHUE TIepexoa JIEMOHCTpAIil
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HCHACBIIIICHHBIX IMAapOB B
HaCBhINICHHBIC.

07.12 Bnaxxnocte Bo3myxa Ha pasHbix | OOopynoBanue — amis
13 KOHTHHEHTAX JIEMOHCTpAINI
3. DuiekTpuyeckue siBjeHus (84)
14.12 Muxkpomup. Mozenu atoma, Ob6opynoBanue s
14 CyllleCTBOBaBIIME 10 Hayana XIX | nemoHcTpanuii
21.12 HcTopust OTKpbITHS U J€HCTBUS KomnerorepHoe
15 raJIbBAHUYECKOTO JIEMEHTA obopyoBaHue
28.12 Hcropus CO3IaHus
351eKTpOohOpHOU
16 MaIIHHbI
11.01 Omnbitel Bonbra. Dnexrpuyeckuii | KommnberotepHoe
17 TOK B DJIEKTPOJIUTAX. obopyoBaHue
18.01 Pemenne onmuMnuanaeix 3a1a4d Ha | O6opynoBanue IS
18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpAIH
25.01 HaGuroienne 3aBHCUMOCTH O6opynoBanue IS
COINPOTUBIICHUS IPOBOJHUKA OT | IEMOHCTpaIUit
19 TEMIIEPATYPHI.
01.02 JlaboparopHas padorta ObopynoBanue s
«OmnpeneneHne CTOMMOCTH 1abopaTopHBIX padoT
M3pacX0JJOBaHHOMN u YU4EHUYECKUX
ANEKTPOIHEPTUU onblToB  (Ha  0Oaze
10 MOIIIHOCTH MOTPEeOUTENs U 0 | KoMIuIeKToB it OI'D
20 CUETUUKY»
08.02 Pemenune omuMnuaaHbIX 3a0aq ObopynoBanue ISt
21 Ha TEINIOBOE AEHCTBHE TOKA JIEMOHCTpAIUH
4. DJIeKTPOMATHUTHBbIE sIBJIeHUd (34)
15.02 DJIEKTPOMArHUTHBIC SBJICHUA. O6opynoBanue ISt
DNEeKTpOU3MEPHUTETHHBIE JIEMOHCTpAIIHA
22 pUOOPBHI.
22.02 MarnuTHas anomanus. | OGopynoBanue s
MarsHuTtHsble JIEMOHCTpALUI
23 Oypu
01.03 PasnoBuagHOCTH
ANEKTPOABUTATENECH.
24
5. OnTnyeckue sijaeHus (74)
15.03 HcTounuku cBeTa: TEIIOBbIE, ObopynoBanue Uit
25 JIOMUHECI[EHTHBIE JIEMOHCTpAIHiA
29.03 MHorokpatHoe n3o0paxeHue
mpeaMeTa B HECKOJIBKHX TIOCKUX
26 3epKajiax.
05.04 N3roToBUTH NEPUCKOII U C €70 O6opynoBanue ISt
MIOMOIIBIO MIPOBECTHU | AEMOHCTpALUN
27 HabJ01eHus
12.04 [IpakTHueckoe UCIOIb30BaHUE Ob6opynoBanue s
28 BOTHYTHIX 3€pKaj JIEMOHCTpAIHi
19.04 3puUTenbHbIE WILITIO3HH, Ob6opynoBanue s
MOPOKTaEMBbIE TIPEIOMIICHUEM JIEMOHCTpAIIHHA
29 cBeTa. Mupaxu.
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30 | 26.04 Pa3BuTHe BOJTOKOHHOM ONTHKU
10.05 Hcnonk30BaHne 3aKOHOB CBETA B
31 TEXHHUKE
6. YesioBek u npuponaa (44)
32 | 17.05 ABTOMAaTHKa B HAIICH KU3HU . KommbrorepHoe
33 | 24.05 Panuo u reneBunenue obopyioBanue
31.05 AJbTepHATUBHBIC UCTOYHUKU
34 sHeprur. Buapl 2eKTpoCTaHIINMA
KajsengapHo-remaTtudeckoe mjiaHupoBanue 9 kiace
No | Jlata Tema 3ansaTust Hcnonan3oBanue MpUMEYaHUE
/Tl | IPOBEACHUS odopynoBaHus
Ilnan | dakT IEHTpa .
€CTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HAINIPABJIEHHOCTEl
«Touka pocra»
1. BBenenue (149)
01.09 BBomgnoe 3amarme. Uemu wu | KommbroTepHoe
3a/1a4uu Kypca. TexHuka | 06opyaoBaHue
1 0€30MaCHOCTH.
2. Kunemartuka (7 1)
08.09 Croco0sI onmrcanus O6opynoBanue ISt
2 MEXaHHYECKOTO JIBVIKCHUS JIEMOHCTPAIIHA
15.09 [IpsiMonuHetHOE paBHOMEPHOE O6opynoBanue ISt
JIB)KECHUE o IJIOCKOCTH? | I€MOHCTpAIuid
Cmotpst
3 13 KaKOW TOYKH HAOJI0IaTh
22.09 OTHOCHUTENBLHOCTD IBHIKEHHU. ObopynoBanue ISt
4 Ci10’keH1e IBUKEHUIA. JIEMOHCTpAIUH
29.09 Jlabopamopnuvie pabomui: O6opynoBanue as
«3yuenne nBuxkeHus: CBOOOIHO | Ja0OpaTOpHBIX paboT
najaroniero tena», «M3yuenue u YU4EHUYECKUX
5 JIBUKCHHSI TeJIa 10 OKPY)KHOCTHY» | OIBITOB
06.10 Kak u kyzna nonerena BuniHeBas ObopynoBanue ISt
koctouka? Pacuer TpaekTopuun JIEMOHCTpAIIHIA
JBUKESHHSI TEJT ¥ TIePCOHaXKeH
pacckas3oB P.Pacm> 0
6 MiroHxay3eHe
13.10 Hcropuyeckas peKOHCTPYKLUS O6opynoBanue s
OIIBITOB lanmnes 10 | IeMOHCTpauun
OTIpeICTICHUTO
7 YCKOPEHHUS &.
20.10 Onpenenenne CKOpoCcTH Ob6opynoBanue s
PaBHOMEPHOTO JIBHYKEHUS TIPH JIEMOHCTpAIIHHA
MCIOJIb30BaHUU TpEeHaXepa
8 «OeroBast JOPOIKKAY.
3. Innamuxa (84)
27.10 Cuna Bom, cuna yoexxnenus unu | O6opynoBanue s
9 cuia - pu3ndeckasi BenuuuHa? JIEMOHCTpAIIHA
10 | 10.11 Jlabopamopnas paboma: OO6opyioBaHue ajst
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«I/I3MepeHHe MacCcChI TCJ1a»

na0opaTOpHBIX paboT

17.11 JIBM>KeHME Tena Mo ASUCTBUEM " yUCHIICCKHX
11 HECKOJIBKUX CHII OTLITOB
24.11 JIBMOKEHUE CHCTEMBI CBSI3aHHBIX O6opynoBanue  JIst
12 T JIEMOHCTpAaIil
01.12 Jlabopamopnvie ObopynoBanue s
pabomul: «3yueHne TpeHus | 1a00paTOpHBIX padoT
CKOJIBKEHUSDY u YUEHUYIECKUX
13 OTIBITOB
08.12 JuHamuka paBHOMepHOro | O6opynoBanue st
14 JIBYDKEHUS 110 OKPYKHOCTH JIEMOHCTpaIHi
15.12 Ucropus paszButus | O0opynoBanue s
MpeICTaBICHUI JIEMOHCTpAaIui
0 Bcenennor. Conneunast
15 CHCTEMaA.
22.12 OTKpBITHSL HA KOHYUKE TIepa. O6opynoBanue ISt
[epBbIc UCKYCCTBEHHBIE | IEMOHCTpAIIHi
CIIyTHUKH
16 3eMiIn.
4. Umnyabc. 3aK0H cOXpaHeHHs1 MMIYJabca (34)
17 | 29.12 Kak BBl IXTy Ha30BeTe... KomnerorepHoe
12.01 PeaxtusHOE IBIDKEHNE B obopyosanue
18 MIPUPOJIE.
19.01 Paccnenoanue JITII ¢ momompio | KomnberoTepHoe
19 3aKOHA COXPaHEHUsI UMITYJIbCa 000opyI0BaHue
5. Ctatuka (24)
26.01 Jlabopamopnas paboma: ObopynoBanue s
«OmnpeneneHue NeHTPOB Macc 1abopaTopHBIX paboT
Pa3IUYHBIX TN (TpU crocoba)» u YUYEHHUECKHUX
20 OTIBITOB
02.02 IIpumenenune npocteix | KomnbrorepHoe
MEXaHU3MOB B CTPOUTEIILCTBE: OT | 000pyIOBaHHE
3eMJISTHKH 10
21 HebocKkpeba
6. Mexannyeckue KoJ1e0aHusl ¥ BOJHBI (34)
09.02 Bunet  mastHukoB < u ux | OOopynoBanue s
22 KoJe0auuit JIEMOHCTpALil
23 | 16.02 Urto nepeHocHT BoJsiHa?
02.03 KonebarenbHble  cHCTeMbl B
24 MIPUPOJIE U TEXHUKE
7. DJIeKTPOMATHUTHbIE KOJIeOAHUS ¥ BOJHBI (24)
09.03 OKcrepuMeHTalIbHAs ITPOBEPKa KomnerorepHoe
25 cBoiicTB DM BOJIH. o0opyoBaHue
16.03 Uccnenoanue KommerotepHoe
ANEKTPOMArHUTHOTO obopynoBanue
26 nznydenns CBU-neun
8. OnrTuka (44)
30.03 . U3roToBnenne Moenu KommbroTepHoe
27 KaJleliocKora. o0opynoBaHue
28 | 06.04 DKcriepuMeHTalIbHas TPOBEpKa O6opynoBanue  JuIst
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3aKOHA OTPAKCHHSI CBETA. JIEMOHCTpAIIHA
13.04 Jlabopamopuas paboma: O6opynoBanwue st
«M3Mepenune nokasarens n1abopaTopHBIX paboT
MIPEJIOMIICHUS BOJIBI» u YUCHHUYECKIX
29 OTIBITOB
20.04 Kax omimmuarorcs mokasareiu O6opynoBanue  JIst
30 MPEJIOMIJICHUS IIBETHOTO CTEKJIA JIEMOHCTpaIuii
9. ®du3uKa aToMa U ATOMHOTO siApa (44)
27.04 [Tormomenne w  ucnyckanue | KommberoTepHoe
cBeTa obopymoBanue
31 aromamu. OnTuyeckue cuekTpol. | KommberotepHoe
11.05 Namepenne KIIJ[ comueuHoi obopynosaue
32 Oarapeun
18.05 BrusiHue pagnoakTUBHBIX
33 M3IYYCHUH HA KHUBBIC OPTaHU3MBI
25.05 CriocoObI 3amuThI OT
34 PaZMOaKTUBHBIX U3ITy4EHUI
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