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IHosicHuTeIbHAA 3aIHCKA

Pabouass mporpamma BHEYpOYHOH JeATENbHOCTH TO (usuke mist 7 - 9
KJIACCOB COCTaBJIEHA HAa OCHOBE MPUMEPHOW MporpaMMbl 1o dusuke mist 7 — 9
kiaccoB (nmox penakuuen Ilepeimkun A.B. M.: «IIpocsemenue», 2020 u
COOTBETCTBYET
- ®enepanbHoMy 3akoHy «O06 oOpa3zoBanuu B Poccuiickoin @enepanum» No273-
®3 ot 29.12.2012 rona;
-denepanbHOMy 00pa30BaTEIbHOMY CTAHAAPTY OCHOBHOTO 0O0IIEro oopa3oBaHus,
YTBEPKJIEHHOMY TIpuKa3oM MuHuctepcTBa oOpazoBanusi U Hayku PD Nel897 or
17.12.2010 rona;
-IIpukazy MunucrepctBa obpazoBanusi u Hayku P® Nel577 or 31.12.2015 ™ O
BHECEHHH HM3MEHEHUU B (efepalibHblii 00pa3oBaTENbHbI CTaHAAPT OCHOBHOIO
oOmero oOpa3zoBaHus, YTBEPKIEHHBIN MpUKa3oM MUHHCTEpCTBa 00pa30BaHUsS U
Hayku PD» Nel897 ot 17.12.2010 roga»
-O06pa3oBaTebHON MPOrpaMMe OCHOBHOI'O OOIIIET0 00pa30oBaHuUs;
-Yuebnomy mnany OY;
- [IpumepHoO#t TporpaMMe OCHOBHOTO 00111eT0 00pa3zoBanus no ¢uszuke (0a30BbIi
YPOBEHb).

[Iporpamma paccuntana Ha 34 dyacoB — 1 yac B Henemio B 7 kiacce, 34 yacoB

— 1 gac B Hegenro B 8 kiacce, 34 yaca — 1 yac B Hezento B 9 Kiacce.

JlanHast paboyasi mporpaMMa BHEYPOUHOU JIEATEIbHOCTH 10 (U3HKe s 7 —
9 knaccoB coctaBiieHa Ha ocHoBe OOII OO0 MBOYVY «Kaparunckoit OLll» u ¢
y4€TOM METOAMYECKUX PEKOMEHAAMNA MO CO3JaHHI0 M (PYHKIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3AIMIX, PACTIOIOKEHHBIX B CEIbCKOW MECTHOCTH U
MaJjbIX ropoiax, LEeHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHON U TEXHOJIOTHYHOU
HamnpaByieHHocTel («Touka pocTtay) (yTBEpKIEHbI pacnopsikeHueM MUHUCTEepCTBA
npocBemienust Poccuiickoit  ®eneparun ot 12.01.2021 1. Ne P-6) m
IpeaycMaTpuBaeT MPOBEACHUE 3aHIATHI C UCIOJIb30BAaHUEM 000PYI0BaHHUS LIEHTPA
«Touka pocrtay.

Ilnanupyemble pe3yJbTATHI OCBOCHUS MPOTPAMMBbI BHEYPOUYHOM
AeATEJbHOCTH «3aHMMaTeJbHast GU3MKa» (C HCNOJIb30BAHHEM 000PY/10BAHUA
«Touxka pocra») B 7-9 Kkiaccax.

Peanu3zanus IpOrpaMMbl CriocoOCTBYyET JOCTHKEHUIO
CJIEYIOLIUX Pe3yJbTAaTOB:
JInyHOCTHBIE:

B chepe muUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX AEHCTBUIA yUalTUXCA:
* yueOHO-IT03HABaTEIbHBIN UHTEPEC K HOBOMY Y4eOHOMY MaTepHaiy U crocobam
pELIEHNST HOBOM 3a/1a4H;
* OpUEHTAIMs HAa TOHUMAaHKUEe MPUYUH ycliexa BO BHEy4YeOHOH eSITeIbHOCTH, B TOM
YyClIe Ha caMOaHalIM3 U CAMOKOHTPOJIb pe3yJibTaTa, Ha aHalu3 COOTBETCTBUS
pe3ynbTaTOB TPEOOBAHUSAM KOHKPETHOM 3a/1a4H;
* CIOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH BHEYYEOHOMU
NEesATEeIbHOCTH;

Obyuarowuiics noayyum 603MO*CHOCHb OISl POPMUPOBAHUSL:



* BHYTPEHHEW MO3UIMHU LIKOJIbHUKA HA YPOBHE IOJOXKUTEIBHOIO OTHOLIEHUS K
IIKOJIE, TOHMMAaHHUS HEOOXOJUMOCTH YYEHHs, BBIPAKEHHOIO B MpeoOagaHuu
y4eOHO-T103HABATEIIbHBIX MOTHBOB;
* BEIPOKEHHOM YCTOWYHMBON yueOHO-TT03HABATEIBHON MOTHUBALIUN YUCHUS;
* YCTOMYMBOTO yueOHO-TIO3HABATEIBHOTO MHTEpEeca K HOBBIM OOIIMM criocobam
pelieHus 3a1a4.
MeTtanpeaMeTHbIe:

B cepe peryJITHBHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBUHN yUalllUXCs:
* IJJAHUPOBaThb CBOM JIEHCTBUS B COOTBETCTBUM C IIOCTABJIECHHOW 3anayeil u
YCIIOBUSIMU €€ peanu3aliiy, B TOM YUCJI€ BO BHYTPEHHEM IIJIAHE;
* YUYMTHIBATh YCTAHOBJICHHbIE IPaBWJIa B IUIAHUPOBAHUU U KOHTPOJIE cIlocoda
pelIeHus;
* OCYILIECTBJIATh UTOTOBBIM U MOIIATOBBIM KOHTPOJIb 110 PE3YJIbTATY;
* OLICHMBATh MPABUJIBLHOCTh BBINIOJHEHUS JACHCTBUS HAa YPOBHE aJI€KBATHOM
PETPOCIIEKTUBHOM OLEHKH COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUAM JaHHOU
3aJ1a49M ¥ 3aa9HOM 00J1acTH;
* AJCKBATHO BOCIPUHUMATH MPEIJIOKEHUS M OLEHKY YYMTENIeld, TOBAapUUIEH,
POIMTENEN U IPYTHUX JIIOJIEN;
* pa3ianyaTh Cocod U pe3yiabTaT JeHCTBUS.

Obyuarowuiics noay4um 603MONCHOCIb HAYYUMCA:
* B COTPY/IHUYECTBE C YUUTEIEM CTaBUTh HOBbIE yUEOHBIE 3a/]auH;
* IPOSIBJIATH NTO3HABATEJIbHYIO UHUIIMATUBY B yU€OHOM COTPYTHUYECTBE;
* CaMOCTOSITENIBHO aJI€KBATHO OLICHMBATh NPABUJIBHOCTH BBIIIOJIHEHMS IEUCTBUS U
BHOCHUTb HEOOXOJMMbIE KOPPEKTUBBI B HCIIOJIHEHHUE KaK MO XOAY €ro peaau3aluu,
TaK ¥ B KOHIIE IEUCTBUA.

B cdepe moznaBaTebHBIX YHUBEPCATBHBIX YU€OHBIX JEHCTBUN yUalIUXC:
* OCYILECTBJIATh MOUCK HEOOXOIUMOM MH(OPMALIUU AJI BHINOIHEHUS] BHEY4EOHbIX
3alaHdid  C  HCIOJb30BaHUEM  y4yeOHOM  JUTepatypl M B OTKPBITOM
MH()OPMAIMOHHOM MPOCTPAHCTBE, SHUMKIONEAUMN, CIHPAaBOYHUKOB (BKIHOYAs
AIIEKTPOHHBIE, HUPPOBHIE), KOHTPOIUPYEMOM POCTPAHCTBE
HNHurepHera;
* OCYIIECTBIIATH 3aMKCh ((hUKcaIio) BHIOOPOUYHON HHPOPMAIIUK 00 OKPYKaIOIIEM
MHUpE U 0 cebe caMoM, B TOM YHCJIe ¢ TOMOIbI0 HHCTpyMeHToB UKT;
* CTPOUTH COOOIIIEHHUS, TPOCKTHI B YCTHOM M MHUCHMEHHOM (opMme;
* IPOBOJUTH CPAaBHEHHUE U KJIACCU(UKALIUIO 110 3aJaHHBIM KPUTEPUSIM;
* YCTaHABJIMBATh IPUUMHHO-CJIECACTBEHHBIE CBSI3U B U3y4a€MOM KpYT€ SBJICHHI;
* CTPOUTH pACCYXJEHUA B (OpPME CBSI3M MPOCTHIX CYXKICHHH 00 0OBEKTE, ero
CTPOCHUH, CBOMCTBAX U CBS3aX;

Obyuarowuiics noay4um 603MOICHOCIb HAYUUMbCA.!
* OCYILIECTBIISATh PACIIMPEHHBIN MOUCK UH(POPMAILIMKU C UCIIOJIb30BAHUEM PECYpPCOB
oubnuotek u cetu MIHTEpHET;
* 3anMchbiBaTh, (UKCUPOBATH HHGOPMAIUMI0O OO0 OKPYXAIOIUX SBJICHUSIX C
nomMolibo UHCTpymeHToB UKT;
* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOILEHNUS B YCTHOM U MUCbMEHHOU (hopMme;
* OCYILECTBIATH BbIOOp HamOosee >()PEeKTUBHBIX CMOCOOOB pelieHHs 3ajad B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;



* CTPOUTH JIOTMYECKOE PACCYXkACHHUE, BKIIOYAIOIIEE YCTAHOBIECHHWE MNPUYUHHO-
CJIEACTBEHHBIX CBSI3EH;
* MOTYT BBIUTM Ha TEOPETHYECKHM YPOBEHb DPEIICHUSA 3a4a4: PELICHUE II0
ONPEJEICHHOMY IIJIaHy, BJIAaJE€HHE OCHOBHBIMU NPUEMAMH PELICHUS, OCO3HAHMS
JEATEIBHOCTH 10 PELICHUIO 3a1a4H.

B cdepe KoOMMyHUKATHBHBIX YHUBEPCAIbHBIX  Y4€OHBIX  JIEWCTBHMA
yUaIInXcs:
* QaJICKBaTHO UCIIOJIb30BATh KOMMYHHUKATHBHBIE, IPEXKIE BCETO - pEUYEBBIE,
CpEACTBa JUIsl PEIICHUS pPa3IMYHbIX KOMMYHHMKAaTHBHBIX 3a7ad, CTPOUTH
MOHOJIOTUYECKOE COOOIICHHE, BIAJACTh TUATOTHYECKON (POpMOIl KOMMYHUKAIUH,
UCIIONB3yd, B TOM umcie cpenactsa U UHCTpyMeHThl KT u nucrannmoHHOTO
OOILIEHUS;
* TOMYCKaTh BO3MOKHOCTh CYIIIECTBOBAHUS Y JIOAEH pa3IMYHbIX TOYEK 3PEHHUS, B
TOM YHCJI€ HE COBIAJAIOIINX C €r0 COOCTBEHHOM, U OPUEHTHPOBATHCS HA MO3UIUIO
napTHepa B OOILIEHUH U B3aUMO/ICHCTBUY;
* YYUTBHIBATHb Pa3HbIE MHEHUSI U CTPEMUTHCA K KOOPJMHALIMK PA3JIMYHBIX MO3ULIAM
B COTPYAHUYECTBE;
* popMypoBaTh COOCTBEHHOE MHEHHE U MTO3ULINIO;
* IOTOBAPUBATHCS U MMPUXOJIUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIEATEIbHOCTH,
B TOM YHCJIE€ B CUTYallUl CTOJIKHOBEHHUSI HHTEPECOB;

Obyuarowuiics noayyum 603MO*CHOCHb HAYUUMBCA.!
* YYUTHIBaTh U KOOPJMHUPOBATH B COTPYJHUYECTBE OTIMYHBIE OT COOCTBEHHOM
MO3UIIMHU IPYTUX JIFOJICH;
* YYUTHIBATH pa3Hble MHEHUS U HMHTEPEChl W OOOCHOBBIBATH COOCTBEHHYIO
IIO3UILIUIO;
* IOHUMATh OTHOCUTEIbHOCTh MHEHUH U TIOJIXOJIOB K PELICHUIO IPOOJIEMBIL;
* aQpryMEHTHPOBATH CBOIO TNO3WLHMIO M KOOPAUHUPOBATH €€ C MO3ULHUAMHU
NapTHEPOB B COTPYIHHUYECTBE MPHU BbIPAOOTKE OOIIEro pelieHHusi B COBMECTHOM
NesATEbHOCTH;
* 33]1aBaTh BOMPOCHI, HEOOXOAUMBIE JIJIsl OpTraHU3alMi COOCTBEHHOU IE€ATEIbHOCTH
Y COTPYIHHUYECTBA C MAPTHEPOM;
* OCYIIECTBISATh B3aMMHBIM KOHTPOJIb U OKa3blBaTb B COTPYJHHUYECTBE
HEO0OXOUMYIO B3aHMOITOMOIIIb.
IIpeameTHbIE:
- OPUEHTHPOBATHCA B SIBIICHUAX M O0OBEKTaX OKPY’KAIOIIETO MHUPA, 3HATHh TPAHUIIBI
WX IPUMEHUMOCTH;
- TIOHMMAaTh OMpeaeieHUs (PU3NYECKUX BEIUYUH W TOMHUTH OIPEACIISIONINES
bopMyIIBI;
- MOHUMAaTh KakuM (U3UYECKUM MPUHIIMIIAM W 3aKOHAM TMOJUYUHSIIOTCS T€ WU
WHbIE OOBEKTHI U SIBIICHUS TIPUPO/IBI;
- 3HAaHUE MOJIETIM TIOMCKA PeIIeHU I 3a7a4 1o (HU3HIKE;
- 3HaTh TEOPETUUYECKUE OCHOBBI MATEMATUKH.
- IpUMeEYaTh MOJIEIIU SIBIEHUN U 00BEKTOB OKPYKAIOIIET0 MUPA;
- AaHAJIM3UPOBATH YCIOBUE 3a/1a4H;
- iepepopMyIUpPOBATH U MOJEIUPOBATh, 3AMEHSTh UCXOJHYIO 3a/1a4y JPYTrou;
- COCTaBJIATH IJIaH PEIICHUS;



- BBIIBUTATh U IPOBEPSTH MpejiaraéMble Jis PEUICHUS TUIIOTE3bI;
- BIIQJIETh OCHOBHBIMU YMCTBEHHBIMU OMNEPALUSIMU, COCTABISIONIUMU TOUCK
pelieHus 3a1a4u.

Conepskanue nporpaMMbl BHEYPOUYHOI1 1eATEILHOCTH

7 kaace

Beenenue. Beonqnoe 3amsthe. llenm w  3amaum kypca. TexHuka
0€30MacHOCTH.

Poab 3xcniepuMeHTa B JKM3HH YeJI0BEKa.

Teopus: VI3ydnTh OCHOBBI TEOPUH MOTPEIIHOCTEN. [lorpemHoCTr psAMBIX U
KOCBEHHBIX M3MEPEHHI, MaKCUMaJibHAsl MOTPEIIHOCTh KOCBEHHBIX H3MEPEHUH,
y4eT MOTpelHOCTel u3MepeHuil mpu noctpoeHun rpaduxoB. [lpencrabienue
pE3yNbTaTOB U3MEPEHUH B (hopMe TaOIUI] U rpaduKOB.

Ilpakxmuxa: OCHOBBI TEOpPUM TMOTPEIIHOCTEH MPUMEHATh TMPU BBINOJHEHUU
AKCIEPUMEHTANBHBIX  3a7a4, IMPaKTUYeCKUX  paldoT. (¢ HMCMOJIb30BAHUEM
odopynoBanus «Touka pocray)

Xapaxmepucmuxka 0CHOBHBIX 8UO08 OesIMENbHOCU.

[IpuBoauTH MpUMEpPHl 0OBEKTOB M3y4eHUS (U3UKU ((PU3HUECKUE SIBICHUS,
dbusnyeckoe Teno, BemecTBo, puznueckoe mnose). HabmrogaTe U aHaau3upoBaTh
busnueckue sBIeHUS (GUKCUPOBATH M3MEHEHUS! CBOMCTB OOBEKTOB, CPAaBHUBATH
ux U 0000m1aTh). [l03HAKOMUTBCS € IKCIIEPUMEHTATIBLHBIM METOJIOM HUCCIIEAOBAHUS
npupozasl. Coopka mpuOOpPOB U KOHCTpYKIuH. Mcrmonab30BaHne U3MEPUTETHHBIX
pubopoB. BrimosiHeHne 1a00paTOPHBIX U MPAKTHUYECKUX padoT. JlmarHoctuka u
YCTpaHEHHE HEHCIPABHOCTEUNPUOOPOB. BhICTpanBaHue THMNOTE3 Ha OCHOBAHUU
MMEIOIIUXCS JaHHBIX.

Mexanuka.

Teopusi: PaBHOMEpHOE UM HEpaBHOMEpHOE JBIKeHue. ['paduueckoe
MpejCTaBlIeHUE ABWKEHUs. Pelienne rpaduyueckux 3a1ad, pacueT MyTu U cpeaHen
CKOPOCTH HEpPaBHOMEpPHOro JBWXeHus. [loHsTHE WHEpUMHM U WHEPTHOCTH.
[lentpobexnas cwna. IlpuMeHeHue JaHHBIX  (PU3NUECKUX  TIOHATUM B
XKU3HEIEATEeIbHOCTH YenoBeka. Cuiia ynpyrocTH, Cujia TpeHHUS.

Illpakmuxa: ViccienoBanue 3aBUCUMOCTH CHWJIbI  YIIPYTOCTH, BO3HMKAIOLIEH B
npy>XuHE, OT cTeneHu nedopmaruu npyxkuHbl. Onpenenenue koddduimenta
TpeHus Ha TpruOoMeTpe. (¢ ucnoab30BanueM o0oopyaoBanus «Touka pocray)
HccnenoBanrie 3aBUCUMOCTH CUJIbI TPEHHS OT CUJIbI HOPMAJIbHOTO JIABJICHHUSI.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTU

Anamm3 Tabmui, rpadukoB, cxeM. l[lowck oOBICHEHUS HAOIIOAAEMbBIM
coobrTusiM. OmpeniesieHue CBOMCTB MPUOOPOB MO YepTekaM M MOJICISIM. AHaIW3
BO3HHUKAIOIIMX TNPOOJEMHBIX cuTyanuid. M3o0paxarb cucremMy KOOpJHUHAT,
BBIOMpATh TEJIO OTCUETA M CBSI3BIBATh €TI0 ¢ CUCTEMOM KoopauHaT. Mcmonb30BaTh
CHUCTEMY KOOpIWHAT JJIsi WM3y4YCHHsS TpsSMOJMHEHHOro aBuxkeHus Tema. COopka
npuOOpOB M KOHCTPYKUMM. lcronp3oBaHuE U3MEPUTEIBHBIX  ITPUOOPOB.
BeinonHenue 1a0OpaTOpPHBIX M NPAKTUYECKHX palboT (¢ MCIOJIb30BAHUEM
odopynoBanus «Touka pocray). /lnarHocThka U yCTpaHEHUE HEUCIIPABHOCTEM
npubopoB. BwicTpamBaHue THNOTE3 HA OCHOBAaHWM WMEIOIIUXCS JTaHHBIX.
KonctpyupoBanue 51 MOJIEJIUPOBAHUE. Brimonnenune 3alaHul 11(¢]

5



YCOBEPIICHCTBOBAaHUIO TpuOOpoB. Pa3paboTka HOBBIX BapHaHTOB OIBITOB.
Pa3zpaboTka u mpoBepKa METOAMKHU SKCIIEPUMEHTAIBHON paboThl. PaboTa B Mabix
rpynnax. AHaJIU3UPYIOT, BEIOMPAIOT U OOOCHOBBIBAIOT CBOE pELICHHE, IEHUCTBUS.
[IpencraBnenue pe3yJbTaTOB MapHOM, TPYNIOBOM JESITEIBHOCTH. Y4YacTHE B
JIMAJIore B COOTBETCTBHHU C IMPABUIIAMU PEYEBOr0 MOBEICHHUS.

I'mapocraTuka.

Teopusa: 3akon Apxumena, 3akoH Ilackais, TMAPOCTATUYECKOE IABIICHHE,
COOOIIAIOIINECS COCYIbI, THAPABINYECKUE MAIITUHBI.

Ilpakmuka: 3adayu: BHITAJKUBAIOLIAS CHJIA B Pa3JMYHbIX CHCTEMAaXx;
npuOOpPHI B 3a7a4ax (COOOIIAIONIMECS COCYbl, THAPABINYECKUE MAIIMHbI, PhlYari,
0JIOKHM).

DKCIIepUMEHTAJIbHBIEC 3aJaHUS:

1 )uzmepenue cuiibl Apxumena,

2)U3MepeHrEe MOMEHTA CUJIbI, ICUCTBYIOLIETO Ha phlyar,

3)usmepenre paboThl CWIbl YOPYrOCTH MPU TOJBEME TIpy3a € IMOMOIIBIO
MOJBW)KHOTO WJIM HEMOJBUKHOTO OJIOKa(C MCIOJIb30BAHHEM O00OpPYAOBaHUS
«Touxka pocrta»)

Xapaxkmepucmuxka 0CHOBHBIX 8UO08 0esIMENbHOCU.

AHamm3 Tabmun, rpadukoB, cxeM. llouck oOBSICHEHUsS HAOIIOJAEMBIM
coOpiTusiM. COOpKa nmpuOOPOB U KOHCTPYKIMM. Mcnonap30BaHue MU3MEPUTEIbHBIX
npuOopoB. BeinmonHeHne 1a00paTOPHBIX U MPAKTUYECKUX padoT. JlmarHoctuka u
yCTpaHEHHE HEWcIpaBHOCTEH NpUOOpOB. BricTpamBaHue runore3 Ha OCHOBAHUU
uMeroumxcs JaHHbIX. KoHCTpynpoBaHue u MojenupoBaHue. Pabora B MamnbIx
rpynnax. AHaJIM3UPYIOT, BEIOUPAIOT U 0OOCHOBBIBAIOT CBOE peLICHHE, EUCTBUS.
[IpencraBineHue pe3ynbTaTOB IAPHOM, T'PYNIOBOW AeATENbHOCTU. lloaroroska
COOOIICHU M JOKJIaJ0B. YYacTHE B JHAJIOT€ B COOTBETCTBUU C MPABUIAMH
pEYEBOro MOBE/ICHHUS.

Craruka.

Teopua: bnok. Ppruar. PaBHOBecuMe TBEpABIX TeE. YCIOBUS PABHOBECHS.
Mowmenrt cunsl. [IpaBuno momenToB. LlenTp Tsxectu. MccnenoBanne pas3inyHbIX
MeXaHU4eckux cucteM. KoMOMHUpOBaHHBIE 3aJauyM, MCIOJB3YS YCIOBHS
pPaBHOBECHSI.

Ilpaxmuxa: VIzrotoBneHnue paboTtaromieii CucTeMbl 0JIOKOB.

Xapaxmepucmuka 0CHOBHBIX 8UO008 0esIMENbHOCIIU

Anamm3 Tabmui, rpadukoB, cxeM. llowck oOBICHEHUS HAOIOAAEMbBIM
coOpITusiM. OmnpesiesieHne CBOWCTB MPUOOPOB MO yepTekaM U MOJCISIM. AHau3
BO3HUKAIOIIKMX MpoOiaeMHbIX curyanuil. Halmiomate geiicTBue  MpoCThIX
MexaHu3MOB. [lo3HaKOMUTBCA C (U3UYECKOM MOJETBI0 «a0CONIOTHO TBEPIOE
Teno». PemaTte 3amaun Ha npuMeHEeHHE yciaoBHs(IIpaBUiIa) paBHOBECHsS pblyara.
[IpumensTh ycinoBue (MpaBUJIO) paBHOBECHs pblyara Jjisi OObSICHEHUS NEUCTBUS
pa3IMYHBIX MHCTPYMEHTOB, MCIOJb3YyEeMbIX B TEeXHUKe U B ObiTy. COOpka
npuObOpoB M KOHCTpyKUMi. Mcronbp3oBaHWE HW3MEPUTENBHBIX  MPUOOPOB.
BrlnonHenue 1abopaTopHbIX U MPAKTUYECKUX padoT. JlMarHocTuka uycTpaHeHue
HEUCIIpaBHOCTEH MpuOopoB. BricTpanBaHue rumnore3 Ha OCHOBAHUU MMEIOIIUXCS
naHHbIX. KOHCTpyupoBaHMe # MOAEIMPOBAHME. BbINONHEHME 3aJaHUKA 1O



YCOBEPIICHCTBOBAaHUIO TpuOOpoB. Pa3paboTka HOBBIX BapHaHTOB OIIBITOB.
Pa3paboTka 1 mpoBepka METOIUKN IKCIIEPUMEHTATbHON paOOThI.

PabGota B ManbIX Tpynmax. AHaIU3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE
pemienue, neuctBusA. lIpencraBieHwe  pe3ysibTaTOB  IAPHOM, TPYIIIOBOM
nestenbHOCTH.  IlonroroBka  cooOmeHudt u - JOKIagoB.  OCyIIECTBISAIOT
CaMOOLICHKY, B3aUMOOLIEHKY JEATEIbHOCTH. Y4acTHE B JUAJIOrE B COOTBETCTBUM C
IIpaBUJIAMH PEYEBOT0O NTOBEIACHUS.

8 kiacce

TenoBblie AIBJICHUS.

TennoBoe pacmupenue Tten. llpoueccsl mnaBiIeHUs W OTBEpJIEBaHUSA,
UCIIApEHUs U
KoHJeHcauuu. Temnonepenaya. BnakHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.

Jlemoncmpayuu: 1. HaGaroieHre TasHus JibJia B BOJIE.

2. CKOpOCTb UCTIAPEHHUS PABTUYHBIX KUIKOCTEM.
3. TenioBble ABUTATENN OyIYIIETO.

Jlabopamophvie pabomol (¢ HUcNOJb30BaHHeM oOopynoBanusi «Touka

pocTa)
1. I3MeHeHus JIMHBI Tela PU HATPEBAHUU U OXJIAXKICHUU.
2. OtnuBKa napauHOBOTO COJIATHKA.
3. HaOmronenue 3a m1aBJIeHUEM JIbIa
4. OT 4ero 3aBUCHUT CKOPOCTh UCTIAPEHUS KUJTKOCTH?
5. HaGnronenue TerionpoBOJHOCTH BOJIBI M BO3AyXa.

Xapaxmepucmuka 0CHOBHbBIX U008 0esIMENbHOCTU
CamocTrosTenbHO (GOPMYIUPYIOT MO3HABATENBHYIO 337ady. YMEIT C MOMOILBIO
BOIIPOCOB  J00BIBaTh  HemocTarouryro  uHpopmanuio.  Hcnonbs3oBaHue
U3MEPUTENBHBIX MPUOOPOB. BhINoMHeHne 1a00paTOPHBIX U MPAKTUYECKUX PadoT.
JlmarHoctrka M ycTpaHEHUE HEUCIIpaBHOCTEN npuOopoB. BricTpanBanue runores
Ha OCHOBAHHMM MMEIOUINXCS NaHHbIX. KOHCTpyHpoBaHue U MOAEIMPOBAHUE.
BrlnonHeHne 3aJaHuil M0 yCOBEPIIEHCTBOBAHUIO NpHOOpOB. PazpaboTka HOBBIX
BapMaHTOB OMNbITOB. Pa3paboTka M MpoBepKa METOJUKU HKCHEPUMEHTATbHON
pabotel. PaboTta B mManbIx rpymnmax. AHaIU3UPYIOT, BHIOUPAIOT U 0OOCHOBBIBAIOT
CBO€ pemieHue, AcucTBuA. lIpencraBieHue pe3yJabTaTOB MNApHOW, TPYNIIOBOU
NEATEIbHOCTH. Y4YacTHE B JHAJIOT€ B  COOTBETCTBHMM C  IPaBHJIAMH
pPEYEBOrONOBEACHMUS.

DJIeKTPpUYECKHe ABJICHUS.

Muxkpomup. Mogenun atoma, cymiecrBoBaBmme A0 Hadaina XIX. Mcropus
OTKpBITUSL W JEHUCTBUA TajbBaHUYECKOro 3jeMeHTa. Mcrtopus co3naHus
anexkTpodopHOi MaimuHbl. OnbIT BoiabTa. DIEKTPUUECKUM TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM ooopynoBanusi «Touka pocra)

1. Monenu aToMOB.

2. 'anpBaHUYECKHE DIIEMEHTHI.

3. Pabora snexkTpodopHONMAIIIUHBI.

4. Onbitel BonbTa u ['anbBanu.
Jlabopamopuvie pabomol:



1. Co3nanue raabBaHUYECKHUX IEMEHTOB U3 MOJAPYYHBIX CPEJICTB.
2. DAEKTPUUYECKUHN TOK B KUJIKOCTSIX.

Xapaxmepucmuxa OCHOBHBIX BUJIOB JI€SITEIIbBHOCTH:

VYropaBasioT cBOed  NO3HABAaTENbHOM M y4eOHOM  JAESATENbHOCTBHIO
IIOCPEACTBOM IIOCTAHOBKHM IIEJEH, IUIAHUPOBAHUS, KOHTPOJIS,, KOPPEKLUMU CBOMX
JEUCTBUNA M OIIEHKU YCIEIIHOCTH ycBOeHUs. CpaBHUBAIOT CIOCOO M pe3yJbTar
CBOMX JEHCTBUII C o0O0Opa3uoM - JIHCTOM CONpoBOXAcHUS. OOHapyKUBaIOT
OTKJIOHEHHSI. OOyMbIBalOT ~ MPUYMHBI OTKJIOHEHHUH. Ocy1ecTBIsIIOT
CaMOKOHTPOJIb U B3aMMOKOHTPOJIb. MCIob30BaHUE H3MEPUTENbHBIX MPUOOPOB.
BrinonHenue 1abopaTOpHBIX M MPAKTUYECKUX padoT. JlnarHocTuka U ycTpaHeHUe
HEUCIIpaBHOCTEH MpuOOpoB. BricTpanBaHue rUmnore3 Ha OCHOBAHUU MMEIOIIUXCS
naHHbIX. KOHCTpyrpOBaHuEe U MOJAEIUPOBAHUE.

JIEKTPOMATHUTHBbIE SIBJICHUS.

MarnuTtHoe moJjie B BemiecTBe. MarHutHas aHomanusi. MarHuTHble Oypw.
PasnoBunHOCTH AIEKTPOU3MEPUTENBHBIX pruOOpPOB. PasnoBunHOCTH
AIEKTPOIBUTATEIICH.

Hemoncmpayuu (¢ ucroJib3oBanuem odopynoBanus « Touka pocray):

1. HarnsaHOCTh MOBEEHUS BEIIECTB B MATHUTHOM TIOJIE.
2. IIpe3eHTani 0 MarHUTHOM I10JI€ 3€MJIM M O MarHUTHBIX OypsiX.
3. JleMOHCTpalusi pa3HOBUIHOCTEN JIEKTPOU3MEPUTEIBHBIX PUOOPOB.
4. HarnsqHOCTH pa3HOBUIHOCTEN JIEKTPOABUTATEIICH.

JlabopamopHuvie pabomurl: 1. Uccnenoanue pa3IMYHbIX
3JIEKTPOU3MEPUTEIBHBIX TPUOOPOB.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCIU

VYropaBiastor cBoed  MO3HABAaTENbHOM ©  y4eOHOW  JESITENBHOCTBHIO
IIOCPEACTBOM ITOCTAHOBKHM IIEJNEH, TUIAHUPOBAHUS, KOHTPOJIS,, KOPPEKUMU CBOUX
JNEUCTBUU M OIEHKH YCICIIHOCTU yCcBOeHHUs. CpaBHUBAIOT CHOCOO M pe3yJbTar
CBOMX JEHCTBUMH ¢ 00pa3loM - JIMCTOM CcONpoBOXAeHUs. OOHapyKHUBarOT
OTKJIOHECHMUS. OO0xyMbIBaIOT IIPUYHHBI OTKJIOHEHUH. OcyniecTBiIsAoT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Onruyeckue siBJICHUS.

HcrouHnkyn  cBeTa: TEIUIOBBIC, JIFOMUHECLIEHTHBIE, HCKYCCTBEHHBIE.
N3roroBneHne kamepsl - OOCKypa M HCCIEIOBAHHUE H300paKEHHsI C MOMOUIbIO
Mozea. MHOrokpaTHoe H300pakeHHEe IMpeAMeTa B HECKOJBKHX IJIOCKHX
3epkanax. M3roroBUTh MEPUCKON W C €ro MOMOUIbIO MPOBECTH HAOIIOACHUS.
[IpakTHyeckoe HCHOJB30BAHME BOTHYTBIX 3€pKaJ. 3PUTEIbHBIE HWILTIO3UM,
MOPOXKIAEMBbIC MPEJIOMIICHUEM CBeTa. Mupaxu. Pa3BuTthe BOJTOKOHHOW OITHKH.
Hcrnonb30BaHME 3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ncnosin3oBanneM odopyaoBanus «Touka pocray)

1. Pa3nuuHble ICTOYHUKH CBETA.

2. N3o0OpaxeHue npeaMera B HECKOJIbKUX MJIOCKUX 3epKajax.

3. N3o0pakeHune B BOTHYThIX 3epKaJiax.

4. Mcnionb30BaHUE BOJOKOHHON ONTHKH.

5. YcrpoiicTtBo (poToamnmaparoB, KHHOIIPOSKTOPOB, KaJeHJOCKOIIOB.

Jlabopamopuvie pabomol:



1. UsroroBnenue kamepsl - 00OCKypa W MCCIEIOBAHUE M300PAKEHHS C MTOMOIIHIO
MO/IEIIH.

2. IIpakTruecKkoe NpUMEHEHNE TIOCKUX 3EPKAaJl.

3. IIpakTyeCcKO€E UCMOIBb30BAHME BOTHYTHIX 3€PKall.

4. V3roToBieHne EPUCKONa M HAOIIOIEHUS C TIOMOIIBIO MOJICTTH.

Xapakmepucmuxka 0CHOBHBIX 8UO08 OesIMEbHOCU.

VYropaBiasioT cBoed  MO3HABAaTENbHOM U y4eOHOM  JESTENbHOCTBHIO
MIOCPEACTBOM ITOCTAHOBKM II€J€H, IUIAHUPOBAHUS, KOHTPOJIS,, KOPPEKUUU CBOUX
JNEUCTBUA M OLIEHKH YCHEIIHOCTH YCBOEHUs. Brwimensior u  GopMyaupyror
MO3HABATENIbHYIO 11eJ1b. BBIIEISIOT KOIMYECTBEHHBIE XapaKTEPUCTUKU OOBEKTOB,
3alaHHbIe cJIOBamMu. [IpMHHMMAIOT MO3HABATENIbHYIO LIEJb U COXPAHSIOT €€ MpHU
BBINIOJIHEHUU Y4eOHBIX JedcTBUi. OCO3HAIOT CBOM JEHCTBUA. VMIMEIOT HaBBIKK
KOHCTPYKTHUBHOI'O OOIICHUS B MaJIbIX TPYyIINaX.

Yesi0BeKk u npupoaa

ABTOMAaTHKa B HallleW XU3HU. [[puMepsl MCIOIB30BaHUSI aBTOMATUUYECKUX
YCTPOMCTB B HayKe, Ha Npous3BojcTBe U B ObiTy. CpencrBa cBsizu. Paano u
TEJICBUJICHUE. AJIbTEPHATUBHBIE WCTOYHUKH SHEPTrUHU. BUABI 3IEKTPOCTAHLIUMA.
Heo06xoIuMocTh 3KOHOMHUU TMPUPOAHBIX PECYPCOB W HCIOJIB30BAHUS, HOBBIX
HKOJIOTUYHBIX U 0e30MacHbIX TexHouoruil. Hayka u 6e30macHOCTb JItoIei.

Jemoncmpayuu: 1. poromaTepHralibl U CIAlIbI 10 TEME.

Jlabopamopnvie pabomul: 1. 3yuenune NeWCTBUIL CPENICTB CBS3HM, PAJU0O U
TEJICBUICHUSL.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTU
CamocrosiTennbHO  (DOPMYTUPYIOT — TO3HABATENIbHYIO 3alady. YMEWT (Wiu
pPa3BUBAIOT) CIOCOOHOCTH C TIOMOIIBIO BOIPOCOB JIOOBIBaTh HEIOCTAIOIILYIO
UH(pOpMaIHIO.

9 kiacc
Kunemaruka

CnocoObl  omucaHus MEXaHUYECKOro JBMkeHus. Cucrema oTcuera.
[IpsmonuueiiHoe nBHKEeHHE. [IpsMonMHENHOE paBHOMEPHOE JBHXKEHHE IO
MJIOCKOCTH. llepemenieHne W CKOPOCTh NPU PAaBHOMEPHOM MPSMOJUHEHHOM
JBH>KEHUU MO TUIOCKOCTU. OTHOCUTENBHOCTh JBHKEHUSA. ClOKEHUE IBUKEHUU.
[IpuHMn He3aBUCMMOCTH JBWXeHHU. KpuBosimHENHOE ABHMKEHUE. JIBUKEHUE
Tena, OpPOIIEHHOTO TOJA VYIJIOM K TOPU30HTY. PaBHOMEpHOE MABWKEHUE TIO
OKPY>KHOCTH. YTJ0Bas ckopocTh. [lepron n yactorta BpamieHus. CKOpoCcTh
Y YCKOPEHUE MPU PABHOMEPHOM JABUKEHUU 110 OKPYKHOCTH.

Jlabopamophnvie pabomsr (¢ ucnojb30BaHueM o0opynoBanus «Touka
pocray):

1. N3ydeHue ABMIKEHMS CBOOOIHO IMaIAlOIIETo Tea.

2. V3ydenue IBMKEHUS TIO OKPY>KHOCTH.

lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:

1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JBHXKEHHUSI TMPHU HMCIOJIH30BAHUHU

TpeHaxkepa «OeroBast JOPOXKKa.

2. Uctopuueckass pEKOHCTPYKILMS OMNBITOB [anmuies 1o  OmpeneseHuto

YCKOPEHHS CBOOOHOTO MaICHUS TEIl.

3. Ipunummnsl paboThl MPUOOPOB I U3MEPEHUSI CKOPOCTEH U YCKOPEHHIA.



4. TlpumeHeHune cBOOOIHOTO MAJACHUS ISl U3MEPEHUS PEAKIIMH YEIOBEKA.

5. Pacuer TpaexTtopun IBHUKEHUS MEPCOHAXKEW paccka3oB P.Pacms.
Xapaxmepucmuka 0CHOBHBIX U008 0esIMeNbHOCMU. YTEHUE U 00CYKICHHE TEKCTa
CTaTeil HUHTEPHET-CalTOB, 0OCYX JACHHUE JOKJIAJ0B U MPE3CHTALUN, COCTABICHUE U
pelieHue 3a7a4, o0Cy>KJaeHHe croco0oB pemienus (moaroroska k OI'D no ¢usuke).
JInnamuka

Nuepunanbabie cuctembl orcuera. Cuma. 3akoHbl HproToHa. [[BukeHue
TeJla MOJ JCHCTBUEM HECKONBKMX CHII. [I[BHM>KEHME CHUCTEMBI CBA3aHHBIX TEIN.
JlnvHaMuKa paBHOMEPHOTO [BUKEHUS MaTEPUATIbHON TOYKHM IO OKPYKHOCTH.
Kiacesl cuit. 3ak0oH BCEMUPHOTO TATrOTeHUd. J[BuxkeHue miaHeT. IcKyccTBEHHbIE
cnyTHUKH. ConHeyHas cucteMa. Mictopus pa3BUTHS IPEACTaBIECHUN 0 BeeneHHOo.
Crtpoenue u 3Bosonns BeeneHHoM.

Jlabopamopnvie pabomui(c UCNOJB30BaHMEM oOopynoBaHusi «Touka
pocTay):

1. M3mepeHne Macchl Tella ¢ UCIOIb30BAHUEM BEKTOPHOTO PA3JI0KEHUS CUJIBI.

2. V3yuyeHne KWUHEMAaTUKH W JUHAMUKH PaBHOYCKOPEHHOTO JBIDKCHHS (HA

npuMepe MalluHbl ATBY/1a).
3. N3yueHue TpeHUS CKOTBKCHHUS.
IIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:
1. WUctopuueckass pekoHCTpyKuus omnbiToB KynoHa u AMOHTOHa 10
ONPEICIICHUIO BEIMYUHBI CUJIbl TPEHUS CKOIbKEHUS.

2. IlepBble UCKYCCTBEHHbBIEC CTyTHUKU 3€MIIH.

3. Kak ornnuaroTcss MexaHMYEeCKHEe MpoIecchl Ha 3eMie OT MEXaHUYECKHX
MPOIIECCOB B KOCMOCE?

4. Tena Conneunoit cucteMbl. OTKPBITHS Ha KOHYUKE Tepa.

Xapaxmepucmuka OCHOBHBIX 6UO08 OesmelbHOCmU: YTEHUE U 00CYyXKICHHUE
TEKCTa CTaTe€d MHTEPHET-CAalTOB, OOCYXJACHHE JOKJIaJ0B M MpEe3eHTAIU,
COCTaBJICHUE U PEIICHHE 3a7a4, 00CYXKJIEHUE CIIOCOOOB pemieHus (MOArOoTOBKa K
OI'D no ¢usuke).

NMmnyJbc. 3aKoH cOXpaHeHHUs UMITYJIbCA
Nmnynec. M3MeHeHue wuMmylibca MaTepuanbHOM TOYkd. Cucrema Tenl.
3aKOH COXpaHEHUs UMITYJIbCA.

IIpumepnvie memol nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. PeakTHBHOE JBM)XEHHE B IIPUPOJIC.

2. Paccnenosanue JITII ¢ moMomibio 3aKOHA COXPAaHEHUS UMITYJIbCA.

Xapakmepucmuka OCHOBHBIX 6U008 OeamelbHOCmU: YTeHHE U 00CYyXIeHue
TEKCTa CTaTe€l WHTEPHET-CAaTOB, OOCYXICHHE JOKJIQJIOB M MPE3CHTAIINA,
COCTaBJICHHE U peIlIeHue 3a/1a4, 00CyXJeHUE CIOCO00B pelieHus (MOJroToBKa K
OI'D no pusuke).

Craruka
PaBHoBecue Tena. MOMEHT cuiibl. YCJIOBHSI pPaBHOBECHS TBEPJOrO Tela.
[IpocTeie MEXaHU3MBI.
Jlabopamophvie pabomer (¢ WCMOJb30BAaHUEM o0opyaoBaHusi «Touka
pocTay):
OmnpeneneHne NEHTPOB MACC PA3JIMYHBIX TeA (TpU coco0a).
Ipumepnvie memol npOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
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1. IlpumeHeHue NpPOCTBIX MEXAHU3MOB B CTPOMUTENBCTBE: OT 3E€MJISIHKH [0
HeOOoCKpeoa.

2. HccnenoBaHne KOHCTPYKIIMU BEJIOCHUIIEA.

Xapaxmepucmuka OCHOBHBIX 6U008 OesamelbHOCmU: YTeHHE U 00CYyXIeHue
TEKCTa CTaTell WHTEPHET-CATOB, OOCYXIEHHUE JOKJIAJOB U Mpe3eHTAIHH,
COCTaBJICHHE U pEUICHHUE 3a/ad, 00CY>KIeHUE CrocoO0B pelieHus (TOJroToBKa K
OI'D no ¢usuke).

Mexanuveckue KoJ1e0aHUSA U BOJHBI

Mexanuueckue konebanus. [IpeoOpazoBaHue SHEPIUM MPU MEXAHUUECKUX
KojeOaHusx. MaremaTuyeckuii W TOPYXUHHBIM  MasTHUKA. CBOOOJHBIE,
3aTyXarolulMe U BBIHYXKJEHHbIE KoieOanus. Pezonanc. MexaHudeckue BOJHBI.
JInnHa 1 CKOPOCTh BOJIHBI. 3BYK.

Jlabopamopuvie pabomer (¢ WCMOJb30BaHUEM o0opyaoBaHusi «Touka
pocTay):
N3yuenne konebaHu HUTSHOTO MasTHHKA.

lIpumepHvie memvl NPOEKMHUBIX U UCCTEO08AMENLCKUX PAOOM.:

1. CtpyHHBIE MY3bIKAJIbHBIE HHCTPYMEHTHI.

2. KonebaTenbHbIE CHCTEMBI B IPUPOJE U TEXHUKE.

Xapaxmepucmuxka OCHOBHBIX 6UO08 OesamelbHOCmU: YTEHUE U 00CYyXKICHHUE
TEKCTa CTaTell WHTEPHET-CATOB, OOCYXJEHUE JOKJIAJOB U Ipe3eHTAlLU,
COCTaBJICHHE U pEIleHUE 3a/1ady, 00CyKJIEeHUE CIOCOO0B peuieHus (IOAroTOBKa K
OI'D no dusuke).
DJIEKTPOMATHUTHBIE KOJICOAHUSI M BOJIHBI

[Tepemennslit anekTpudeckuii Tok. KonebatenbHblit KOHTYp. BhIHYKIeHHBIC

u cBoOO1HBIE DM KoeOanusi. DM BOJIHBI M X CBOMCTBA.

lIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.!
[TpuHIMIIBI PAANOCBS3U U TEAEBUIACHUS.
Bimsitnne OM u3nmydeHui Ha KUBBIE OPTAHU3MBL.
N3roroBiieHre yCTaHOBKH ISl JEMOHCTpAUy onbIToB o OMMU.
OnekTpoMarauTHoe uznydenne CBY-neun.
. Mcropnueckast peKOHCTPYKLMS ONBITOB AMIepa.

Xapaxmepucmuka OCHOBHBIX BUO008 OeamelbHOCmU: YTeHHE U 00CYyXKIeHue
TEeKCTa CTaTell WHTEPHET-CATOB, OOCYXJEHUE [OKJIAJOB U Mpe3eHTallHH,
COCTaBJICHHE U peIlleHue 3a/1a4y, o0CyKJIeHHEe CIOoCcOO0B penieHus (IOAroTOBKa K
OI'D no dusuke).

Onruka

Uctounukum  cBera.  JleWicTBUsT ~ cBeTa.  3aKOH  MPSAMOJIMHEHMHOTO
pacnpocTpaHeHHs] cBeTa. 3aKOH oTpaxeHus cBera. [locTpoenue nzoOpakeHui B
IJIOCKOM 3€pKajie. 3aKOH IIPEJIOMIIEHMS CBE€Ta Ha IUIOCKOM TpaHMIE JBYX
OTHOPOJHBIX MpO3payHbIX cpell. [Ipenomnenue ceera B mpusme. Jucnepcus cBera.
SIBiienue onHOrO BHyTpeHHero orpaxkeHus. JIuusel. Toukue nuH3el. [loctpoeHue
U300pKEHMM, CO3/aBaE€MbIX TOHKMMHU JUH3aMH. ['7a3 u 3penue. OnTtuueckue
IPUOOPHI.

Jlabopamopnvie pabomvi(c HUCNOJb30BaHHMEM oOopyaoBaHusi «Touka
pocTay):

1. DkcnepuMeHTalIbHAs MPOBEPKA 3aKOHA OTPAKEHUS CBETA.

SIFSR AN N

11



2. V3mepenue nokaszatens IpeaoMICHUS BOJIBI.

3. U3mepenue GhoKyCHOTO pacCTOSHUS COOMPAIOIIEH JTMH3HI.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOm.:

1. Wcrtopus nccneqoBaHusl CBETOBBIX SIBJICHUM.

2. Hcrtopudeckas peKOHCTPYKIHUS Teneckorna [ammes.

3. U3sroroBieHne KajJleHa0CcKona.

Xapakmepucmuxka OCHOBHBIX 6U008 OeamelbHOCmU: YTEHUE U 00CyXKICHHUE
TEKCTa CTaTed MHTEpPHET-CallTOB, OOCYXIECHHE JOKJIaJ0B M MPE3CHTALUH,
COCTaBJICHHE U pElIeHHUE 3a/ay, 00CY>KIeHUEe CrocoO0B pemieHus (TOJroToBKa K
OI'D no ¢usuke).

DuU3MKa aTOMAa U aTOMHOI0 AApa

Crpoenue atoma. [lornomenue u ucrnyckanue ceera aroMamu. Onrudeckue
cnektpel. OnbiTel Pezepdopaa. [lnanerapuas moaens atoma. CTpoeHHE aTOMHOTO
anpa. 3apsaoBO€ U MACCOBOE 4uCHa. fnepHble CHIIBI. DHEPTUsl CBSI3M aTOMHBIX
anep. 3aKOH paJMOaKTHBHOro pacnaaa. Anbda- u Oera-pacnagsl. [IpaBuiia
cMeleHus. fAnepusle peakuuu. [leneHne m cuHTe3 sAnep. SnepHas dHEpreTHka.
Uctounnku »sHeprun ConHuma u 3Be3d. Perucrpanus sAIepHBIX H3ITy4YEHUM.
BimsitHue paguoakTHBHBIX H3IYyYEHHM Ha JKUBBIE OpraHus3Mbl. Jlo3umerpusi.
DKOJOrM4ecKHe MpoOJIEMBI SIIEPHON SHEPTETUKH.

IlpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM!

1. Wcropus usydyeHus aroma.

2. Uzmepenue KIIJI comneunoit 6atapewu.

3. HeBuaumble nznyyeHus B CIEKTPE HArpeThIX TEJl.

Xapakmepucmuka OCHOBHBIX 6U008 OeiamelbHOCmU: YTEHHE U 00CYyXIeHue
TEKCTa CTaTe€d MHTEPHET-CAalTOB, OOCYXICHHE JOKJIQJOB M MPE3CHTAIINA,
COCTaBJICHUE U PEIICHHE 3a7a4, 00CYXKJIEHHUE CIIOCOOOB pemieHus (MOAroTOBKa K
OI'D no ¢usuke).
®opMblI OpraHu3anum 00pa3oBaTeIbHOIO NMpouecca:

- TpyYIIOBAas;

- UHJIUBHUIyaJIbHAS;

- (poHTaNBHAS.
Benyumiue TexHoJsioruu:

Hcrons3yroTcss  AJIEMEHTHl  CIAEAYIOIIMX  TEXHOJOTMH:  IPOEKTHas,
po0IeMHOro 00y4YeHus, WHGOPMAIIMOHHO-KOMMYHUKAIIMOHHAS, KPUTUYECKOTO
MBILUICHUSI, TPOOJIIEMHOTO IMajora, UrpoBasi.

OcHoOBHBIEC MeTO/ABI Pa0OTHI HA YPOKe:

Benymumun merogamu oOyuyeHUs ABISIOTCA: YaCTUYHO-TIOMCKOBOM, METOJ
MaTEeMaTUYECKOro MOACIINPOBAHUS, aKCHOMAaTUYECKU METO/I.

DopMbI KOHTPOJIA:

Tak kak ATOT KypcC SIBISIETCA JOMOJHUTENbHBIM, TO OTMETKAa B Oajjax He

CTaBUTCA.
VYyamumiics yuyuTcs OuEHMBATH ceOsi M JAPYTrUX caM, YTO IO3BOJIET Pa3BUBAThH
YMEHUSI CaMOaHallu3a M CHOCOOCTBYET PAa3BUTHIO CaMOCTOSITENIBHOCTH, Kak
CBOMCTBY JMYHOCTH Yy4Yaullerocsi. BBbIsSBIEHHE MPOMEKYTOUYHBIX M KOHEYHBIX
pE3yNbTATOB  YYAIIMXCS MPOUCXOJUT YEpe3 MPaKTUYECKYIO JI€ATEIbHOCTH;
3a4eTHBIC PaOOTHI:
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* TeMmMaTHYecKas MoA0OpKa 3amad  pa3dIudHOrO0 YpPOBHS  CIIOKHOCTH C
NpEACTAaBICHUEM  pPa3HbIX  METOJOB  pEIICHHS B BHUJC TEKCTOBOIO
AOKYMEHTA, Mpe3eHTauuu, pyiI-anHnManui, BUaeoponka mwiu Web -
CTPAaHMUBI (caiiTa)
* BBICTaBKa IPOEKTOB, IPE3CHTAIUN;
* IEMOHCTpAIIMs SKCIIEPUMEHTa, KAUeCTBEHHOM 3a/1auyu C KaYeCTBEHHBIM (YCTHBIM
WIN B BUJI€ MPUJIOKEHUSI, B TOM YHCIIE, IPE3CHTALNEH) ONMCAaHUEM IpoIecca Ha
3aHATHH, PecTUBAJIE SKCIIEPUMEHTOB;

e (uzMyecKkue ONUMITHAIBI.
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KajienpapHo-reMaruyeckoe miiaHupoBaHme 7 KJjace

Ne [ara Tema 3anaTus HUcnonb3oBanue npu
/Tl | TIPOBEICHUS 000py10BaHMS LIEHTPA Meu
Iaan | ®akr eCTeCTBeHHOHay‘iHOﬁ U | aHU
TEXHOJIOTHYEeCKOH e
HanpasjeHHocTeln — «Touka
pocrtay
1. Beegenue (14)
BBoaHoe 3ansTe. | KoMmnbrotepHoe o6opyaoBanue
Lenn m 3amaum Kypca.
TexHuka
1 0€30I1aCHOCTH.
2. Posib 3KCIIEpUMEHTA B 'KM3HM YejioBeKa (34)
Cucrema enunull, | Komnerorepaoe o0opyaoBaHue
MOHATHE O
NPSIMBIX W KOCBEHHBIX
2 M3MEPEHUAX
PusnuecKku O6opynoBanue IS
DKCIIEPUMEHT. JEMOHCTpaLHA
Buet (bU3UIECKOro
HKCIIEPUMEHTA.
[TorpemHocTh
n3Mepenus. Buabl
MOTPETHOCTEN
n3Mepenus. Pacuér
MOTPEIIHOCTH
3 WU3MEPECHHSL.
JlabopaTtopHas pabora | O6opynoBaHue s
«M3mepenne  obObema | 1TabopaTOPHBIX pabor u
TBEPIOTO YYEHUYECKHUX OIBITOB
Teyay. IIpaBuia
odopMIICHUS
4 71a60paTopHOI pabOTHI.
3. Mexanuka (84)
PaBHOMeEpHOE u | O0opynoBaHue A
HEpPAaBHOMEPHOE 71a60paTOPHBIX pabor u
3) JBUKCHUS. YUYEHUYECKUX OMNBITOB (Ha Oa3ze
Tpaduueckoe KOMILIEKTOB 151 OI'D)
MpE/ICTaBIICHUE
6 JIBUOKECHUS.
Pemenne rpapuueckux
3azad,
7 pacuer myTu U CpeaHEN
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CKOpOCTH
HCPAaBHOMCPHOI'O
JABHKCHUS.

[lonsiTne wHepuUU W
WHEPTHOCTH.
[lenTpobexHas cuina..

Cuiia ynpyroctu, cuiia
TpEHUs

ObopynoBanue s
71a00paTOPHBIX

10

JlaGoparopnas paboTa
«HccnenoBanue
3aBUCUMOCTH

CHJIBI yIPYTrOCTH,
BO3HHUKAIOIIEH B
NpY>KHWHE, OT CTEIEHU
nedopmanu
MIPY)KUHBI.

pabot

)51

YUEHUYECKUX ONBITOB (Ha Oa3ze
KOMILIEKTOB Jij1s1 OI'D)

11

JlaGoparopHas paboTa
«Omnpenenenune
koadurenTa

TpeHUs Ha
TpuOOMETpE.

12

JlabopaTtopHas pabota
«HccnenoBanue
3aBUCUMOCTH

CWJIBI TPEHHS OT CHUJIbI
HOPMAaJILHOTO
JTABIICHUSD.

O6opynoBaHue s
71a60paTOPHBIX

pabor

YUYCHHUYCCKHUX OIIBITOB

)41

4. I'mapocraTu

ka (124)

13

[InoTHOCTE. 3amgaua
uaps ['epona

O6opynoBaHue
JIEMOHCTpALHN

14

Pemenue 3aga4
MOBBIIIICHHOM
CJIO)KHOCTM Ha pacyer
MJIOTHOCTH

BEIIECTBA.

JJIs

15

Pemmenue 3aj1a4
MOBBIIIIEHHON
CIIOKHOCTH

O6opynoBaHue
JIEMOHCTpALUN

16

JlaBlieHHE KUJIKOCTH U
rasa. 3aKoH
[Tackamns

17

Coobmiaroruecs

TUTSL

15




COCYybI.

18

JlaGoparopHas paboTa
«H3roToBneHune
Moieu PoHTaHa

19

JlaGoparopHas paboTa
«M3roroBnenue
Mozenr (POHTaHa

20

3aKkoH ITackais.
JlaBiieHue B
JKHJIKOCTSIX M ra3ax.
['mnpasnuueckue
MaIIIUHEI.
Cooomaromnmmecs
COCYBI.

O6opynoBanue st
J1a00paTOPHBIX paboT U
YYCHUYECKUX OIBITOB (Ha 0ase
KoMILIekToB 111 OI'D

21

BriTankuBaromias cuia.
3akoH
Apxumena.

O6opynoBaHue TUIST
JIEMOHCTpaLUN

22

JlaGoparopHas paboTa
«BpIsicHEHHE  yCIOBUSA
TIaBaHus

TEI.

O6opynoBaHue st
71a00paTOPHBIX paboTt u
YYCHHYECKHUX OIBITOB

23

bnok 3amau Ha 3akoH
ITackans,
3aKOH Apxumena.

24

bnok 3amau Ha 3akoH
ITackans,
3aKOH Apxumena.

O6opynoBaHue JUISt
JIEMOHCTpaLUN

5. CraTuka

(104)

25

biok. Peruar.

26

PaBHOBecne  TBepAbIX
TeJl. MOMEHT Cuibl.
ITpaBuIO MOMEHTOB.

O6opynoBaHue TUIST
JIEMOHCTpALUN

27

Lentp TSKECTH.
HUccaenosanue
Pa3JIMYHbBIX
MEXAHUYECKUX CUCTEM

28

KoMOuHupoBaHHbIe
3aJa4H,
UCIIOJIB3YSI
paBHOBECHS.

YCJIOBHS

29

KomMOuHupoBaHHbIe
3a/1a4H,

O6opynoBaHue TUISt
JIEMOHCTpAINH,
oOpa3oBaTenbHbIl  HAa0Op 1O
MEXaHHMKE, MEXaTPOHHKE W
POOOTOTEXHUKE

16




HCIIOJIB3YA
PaBHOBCCHUA

YCIIOBHUA

30

JlaGoparopHas paboTa
«H3roToBneHune
paboTaroreit
CUCTEMBI
Odopmiienue
paboOThI.

OJIOKOBY.

31

PaGora Hag mpoekTom
«boxuny.
JlaGoparopHas paboTa
«H3roToBieHne
paboTaromei

CHCTEMBI OJIOKOB).

O6opynoBanue s
J1a00paTOPHBIX paboT u
YYCHUYECKUX OIBITOB (Ha 0ase
KoMIuIekToB i1t OI'D

32

JlabopaTtopHas pabora
«M3roToBiieHuE
paboTaromei
CUCTEMBI OJIOKOBY.

O6opynoBanue s
nabopaTopHbIX  paboT U
YYEHUUYECKUX OMBITOB

33

Odopmienue paboThl.

34

3alura NpoeKTOB.

KomnrroTepHoe o6opyoBanue
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KajienpapHo-reMaruyeckoe njianHupoBanme 8 Kiacc

No | JTata Tema 3ansATHUSA HUcnoab3oBanue puMe
/T | MPOBEJEHUS o0opyaoBaHusl JaHue
Ilnan | ®akr HEHTpa
€CTeCTBEHHOHAYYH
o U
TEXHOJIOTHYeCKOM
HAIIPaBJICHHOCTEM
«Touka pocra»
1. Beenenmne (14)
BBonnoe 3amsitue. llenu wu | KomnbrorepHoe
3a/1auu Kypca. Texnuka | 000pyaoBaHue
1 0€30MacHOCTH.
2. TerioBble siBjienus (12 4)
Pa3noob6pasue TeroBbix | KomnbrorepHoe
SIBJICHUU. TenmoBoe | o6opyn0oBaHKe
2 paclMpeHue Tedl.
JlabopaTtopHas pabora O6opynoBanue st
«V3MeHeHus IUTMHBI Tea Mpu 71a60paTOPHBIX
HarpeBaHUM M OXJTAKICHU). paboT U
YYCHHYECKUX
3 OTIHITOB
Tennmonepenaua Habmronenue O6GopynoBanue s
TEIJIOMPOBOAHOCTH BOJIBI U JTEMOHCTpAITUNA
4 BO3JyXa.
JlabopaTtopHas pabota O6opynoBanue st
«3mepeHue ynenbHOu 71a60paTOPHBIX
TEMJIOEMKOCTH Pa3IMYHbIX pabor u
5 BEILIECTBY. YUEHUYECKHUX
[1naBeHye W OTBEPEBAHHE. ompIToB  (Ha  Oaze
JlabopaTopHas pabota | KOMIUICKTOB  JULA
«OTnuBKa ors
6 napauHOBOTO COJITATHKA»
JlabopaTtopHas pabora O6opynoBanue st
«Habmroienue 3a maBieHueM | 1a0OpaTOPHBIX
JIBJIA) paboT U
YYCHHYECKUX
7 OIIBITOB
Pemenne onumnuaaneix 3aaad | O6opyaoBanue s
HAa  ypaBHEHHE  TEIUIOBOTO | IEMOHCTpAIIHii
8 OaslaHca
Pemenue onumnuanneix 3a1au | O0opyaoBaHue st
9 Ha PacyET TEMJIOBBIX MPOLECCOB | AEMOHCTpALUN
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JlaGopatopus

10 KpUCTaJUIOrpaduu.
Hcnapenue u KoHACHCAIHS. O6opynoBanue s
11 JIEMOHCTpAIIHIA
CocraB atmMocdepsl, O6opynoBanue ais
HaOJI0ICHHUE TTepexo/ia JEMOHCTpaLUi
HEHACBIIIICHHBIX MTapOB B
12 HACBIICHHBIE.
Brnaxxnocth Bo3ayxa Ha pa3Hbix | O0opynoBaHue s
13 KOHTHHEHTaX JIEMOHCTpaIHiA
3. daekTpuuyeckue siBjaeHus (84)
Mukpomup. Moaenu atoma, O6opynoBanue s
CYILIECTBOBABIIME [0 Hayaja | IEMOHCTpaIui
14 XIX
Hcrtopus oTkpeiTus u aericteus | KomnerorepHoe
15 raJbBaHUYECKOIO JIEMEHTA o0opyioBaHue
Hcrtopus CO3/IaHHs
AeKTPOoPopHOi
16 MAaIlIHHBI
OnbIThI Bosbra. | KomnerorepHoe
DIEKTPUYECKUIA o0opy0BaHuE
17 TOK B DJICKTPOJIUTAX.
Pemienne onumnuanueix 3amad | O6opyaoBaHue s
Ha JIEMOHCTpaLnii
18 3aKOHBI OCTOSTHHOTO TOKA
HabGnronenue 3aBucumoctu ObopynoBanue ais
CONPOTUBJICHUS TPOBOJAHUKA OT | IEMOHCTpAIUi
19 TEeMIEPaTypPHI.
JlabopaTtopHas pabota O6opynoBanue st
«OmnpeaeneHne CTOMMOCTH 71a60paTOPHBIX
M3PACXOJ0BAHHON pabor u
AIEKTPOIHEPTUH YYECHUYECKHUX
0 MONIHOCTU NOTpeOuTeNs U | onbITOB (Ha 0asze
1o KOMILUIEKTOB TUISt
20 CUETUUKY» oro
Pemienne onumnuaaneix 3aaad | O6opyaoBanue s
21 Ha TEIUIOBOE JEHUCTBUE TOKA JIEMOHCTpPAaINi
4. JneKTpoMarHuTHbIe siBJieHus (34)
DJIEKTPOMArHUTHBIC SBJICHHUS. O6opynoBanue s
DNeKTPOU3MEpPUTEIIbHbBIC JIEMOHCTpaIIHi
22 IPUOOPHI.
MarunuTHas anomanus. | ObopynoBanue s
MaruuTHbie JIEMOHCTpPaILNI
23 Oypu
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24

PaznoBunnoctu
AJIEKTPOIBUTATEIICH.

5. Onruyeckne siBjeHus (74)

25

HMctounuku CBCTa:
TCIIJIOBBIC,
JJIOMHMHCCHCHTHBIC

26

MHorokpaTtHoe
n300pakeHue

MpeaMeTa B HECKOJIBKHUX
TIJIOCKHX

3epKajax.

O6opynoBanue
JIEMOHCTpaAN

JIIA

27

N3roToBUTH EPUCKOIT U
C ero

IIOMOILIBIO MIPOBECTHU
HaOIIOACHUS

O6opynoBaHue
J€MOHCTpaLUn

JIIA

28

[IpakTueckoe
UCIIOJIb30BaHUE
BOTHYTBIX 3€pKaj

O6opynoBanue
JNEMOHCTpALAN

JJIA

29

3pUTENbHBIE WILTIO3UH,
MTOPOKIAEMbIE
MIPEIIOMIICHUEM

ceeta. Mupaxu.

30

PasButre BOJIOKOHHOU
OIITUKHU

31

Hcnonb3oBanue
3aKOHOB CBETA B
TEXHUKE

O6opynoBanue
JNEMOHCTpALAN

JJIA

6. Ues10BeK U npu

oxa (44)

32

ABTOMATHKA B HalleH
JKU3HH .

33

Panuo u TeneBunenmne

34

AJbTEepHATUBHBIE
HMCTOYHUKHU

SHEPIUU. Bunsl
AIEKTPOCTAHLIHNMN

Komnerorepnoe
obopymoBaHue
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KajiennapHo-TeMaTnyeckoe INIAaHUPOBaHue 9 Kiiacc

No | JTaTa Tema 3ansATHUSA HUcnoab3oBanue IpU
TI/TI | MPOBEJCHUS 000py10BaHMS LIEHTPAa | M€Y
Inan | ®axr eCTeCTBeHHOHaytiHOﬁ U | aHU
TEXHOJIOTHYEeCKOH e
HAINPaBJIEHHOCTEM
«Touka pocra»
1. BBenenne (14)
BBoanoe 3anstue. llenm u | KommnbrorepHoe
3ajayn  Kypca. TexHuka | 000py10BaHue
1 0€30M1aCHOCTH.
2. Kunemaruka (7 4)
CriocoObl onrcaHus O6opynoBanue TUTSE
2 MEXaHUUYECKOTO JBIKCHUSI | IEMOHCTpAIUil
[IpsamonuneriHoe O6opynoBanue TS
PaBHOMEPHOE JEMOHCTpaLHA
JIBI)KEHUE MO IIJIOCKOCTH?
Cwmortps
3 W3 KaKOW TOYKH HAOJIIOIATh
OTHOCUTENBHOCTD O6opynoBaHue TUTSt
JIBHOKCHUS. JIEMOHCTpaIUi
4 CroxeHue OBIKECHUM.
Jlabopamophvie pabomui: OGopynoBanue st
«3yuenne JBUKEHUS | JaOOpaTOpHBIX padoT u
CBOOOTHO YUYEHHUYECKUX OMBITOB
MaJ1ar0IIero Tenay,
«3yuenue
JIBH>KCHUS Tena 1o
5 OKPYKHOCTH
Kak wu «kyaga monerena | ObopyaoBaHue LISt
BUIIIHEBAs JIIEMOHCTpALAN
KOCTOYKa? Pacuer
TpaeKTOpUU
JIBYDKCHUS Ten u
IIEpCOHAXEN
pacckKas3oB P.Pacmd 0
6 Mionxay3eHe
Hctopuueckas O6opynoBanue VIS
PEKOHCTPYKIUS J€MOHCTpalnn
OIIBITOB lanunes o
OTIPEICTICHUIO
7 YCKOpPEHUSI g.
Onpenenenue CKOpocTu ObopynoBanue TUIS
8 pPaBHOMEPHOIO  JIBHXKEHUS | AEMOHCTpalUi
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pu

MCMOJIb30BaHNUH TPEHAKEPA

«0€eroBast TIOPOXKKay.

3. ilmnamuka (84)

Cuma  Boau, cwuia

O6opynoBanue s

yOEXKIeHUS UITU JEMOHCTpaLUi
cuwia - ¢uznydeckas
9 BEeITMYMHA?
Jlabopamopnas O6opynoBanue st
paboma: 7a0b0paTOpHBIX PadOT
«3mepenne  macchel | U YYEHUYECKUX
10 TeJa OTIHITOB
JIBWKeHHE TeNa Moj
JIEVCTBHEM
11 HECKOJIbKUX CHJI
JBmwxenue  cucteMsl | ObopyaoBaHue ISt
CBSI3aHHBIX JIEMOHCTPALAN
12 TEJ
JlabopamopHhvie O6opynoBaHue st
pabomul: «3yuenue | mabopaTopHbIX padoT
TPEHUSI CKOIBXKEHUSD) | U YYEHUYECKUX
13 OTIBITOB
Jnnamuka O6opynoBanue s
PaBHOMEPHOT'O JIEMOHCTpaLUN
JIBH>KCHUS o
14 OKPY’KHOCTH
Uctopus pazButus | OOopygoBaHue s
IIPEACTABICHAN JIEMOHCTpALIHN
0 Bcenennoi.
15 ConHeyHas cucTeMa.
OtkpeiTs Ha KOHUMKe | OOopyaoBaHue IS
repa. JIEMOHCTpAaINi
ITepBbie
HCKYCCTBEHHbIEC
CITyTHUKH
16 3emun.
4. Umnyabe. 3aKoH coxpaHeHusi uMIyJibca (34)
Kak BbI axTy | KomnberorepHoe
17 HA30BETe... o0opyoBaHuE
PeakTuBHOE NBUKCHUE
18 B MPUPO/IE.
Paccnenosanue [TII ¢ | KomnbrorepHoe
MOMOIIBIO o0opy0oBaHuE
19 3aKOHA  COXpaHEHUs
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| ummynbca

5. CraTtuka (24)

JlabopamopHas O6opynoBanue st
paboma: 71a00paTOPHBIX PadoT
«Onpenenenue u YUYEHHUYECKUX
LEHTPOB Macc OTIBITOB
pasnuyHbBIX Ten (Tpu

20 criocoba)y»
IIpumenenue npocteix | Komnberoreproe
MEXaHU3MOB B | 000py0OBaHue
CTPOUTEIILCTBE: oT
3eMJISTHKH 0

21 HeOoCcKkpeOa

6. Mexannueckne KoJjie0aHusi 1 BOJIHBI (34)

Bunpr mastHukoB u ux | O0opyaoBanue st

22 KoJieOaHUI JEMOHCTpaIui

23 YTO nepeHocUuT BoJiHa?
Koneb6arenbhbie
CHUCTEMBI B MIPUPOJE U

24 TEXHUKE

7. DJ1eKTPOMATHUTHBIE KOJIe0AHUS ¥ BOJHBI (24)

OkcniepuMeHTanbHas | KomnerotepHoe
poBepKa o0opyaoBaHuE

25 CBOMCTB DM BOJIH.
UccnenoBanue Kommbrorepnoe
AIIEKTPOMATrHUTHOTO o0opynoBaHue

26 m3nydyeHuss CBY-nieun

8. Onruka (44)
Nzrorosnenne | KommsroTepHoe

MOJIEIN o0opyioBaHue

27 KaJIENIOCKOIIA.
DOkcnepuMeHTabHas | OOopynoBanue IS
MpoBEpPKa JE€MOHCTpALAN
3aKOHa OTpaXCHUS

28 CBeTA.
JlabopamopHhasi O6opynoBanue st
paboma: nabopaTopHbIX PabOT
«3mepenue 51 YYCHUUECKUX
MOoKa3aTels OTIHITOB

29 MIPEJIOMJICHUS BOJIBI»
Kax ormuyarorcs | ObopymoBanue I
noKasarelu JE€MOHCTpaLUi
MPEIOMIICHUS

30 [IBETHOTO CTEKJIA
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9. du3nka aTOMa U ATOMHOTO siApa (44)

Ilornmomenne u
HCIyCKaHUE CBETA

atomamu. OnTHYECKUE
31 CIICKTPBI.
N3mepenue KIIA
32 COJIHEUHOM OaTapeu
Bnusinue
PaINOAKTUBHBIX
U3IIyYeHU Ha >KUBbIC
33 OpraHU3Mbl
CnocoObI 3a1UThI OT
PaTMOaKTHBHBIX
34 U3ITyYeHU N

Kommbrorepnoe
obopy1oBaHuE
KommnbrorepHoe
obopyioBaHuE
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