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ITosicHuTeIbHAA 3alIMCKA

Pabouas mporpamma BHEYpOYHOH JeATeNbHOCTH 1O ¢u3uke it 8§ - 9 KiaccoB
COCTaBJIEHA Ha OCHOBE IIPUMEPHOM mporpammsl 1o ¢usuke g 8 — 9 kiaccoB (1o peaakiuen
Kysnenoa A.A.), M.: «IIpocsemenue», 2017 1 cCOOTBETCTBYET
- ®epepanpHOoMy 3akony «O06 oOpazoBanuu B Poccuiickoit @enepannn» Ne273-D3 ot
29.12.2012 rona;

-DenepanbHOMy — 00pa30BaTeIbHOMY  CTaHIAPTY  OCHOBHOrO  o0miero  oOpa3oBaHWs,
YTBEPKACHHOMY MpUKa3oM MunHuctepcTBa oopasoBanus u Hayku PO Nel1897 ot 17.12.2010
roja;

-IIpukasy MunucrepctBa obOpazoBanus u Hayku P® Nel577 ot 31.12.2015 r» O BHeceHuu
U3MeHeHU! B (eaepalbHbIi 00pa3oBaTeNbHbIM CTaHAAPT OCHOBHOIO 00ILero oOpa3oBaHus,
YTBEP)KIACHHBIN TpuKa3zoM MuHucTepcTBa oOpazoBanust u Hayku PD» Nel897 ot 17.12.2010
roja»

-O6pazoBaTenbHON MpOorpaMMe OCHOBHOT'O 001Iero 00pa3oBaHus;

-Yye6HoMy 1any MBOY «Opcunoiickas COILL»,

- IlpumepHoii mporpaMmme OCHOBHOTO 00111ero oOpa3oBaHus 1o ¢pusnke (6a30BbIA YPOBEHB).

IIporpamMma paccuntana Ha 34 yacoB — 1 yac B Henemo B 7 kiacce, 34 yacoB — 1 vac B
Heaelo B 8 kiacce, 68 yaca — 2 yac B HeZlenmo B 9 Kiracce.

Jlannast paboyasi mporpaMmMa BHEYpPOUHOH JAEATEIbHOCTU MO pu3uke s 7 — 9 KiaccoB
COCTaBJIeHa C YyY€TOM METOAMYECKUX PEKOMEHJAIUI MO CO3/aHUI0 U (PYHKIHOHHUPOBAHUIO B
0011e00pa30BaTeIbHBIX OPraHMU3ALUAX, PACIIOIOXKEHHBIX B CEIbCKOM MECTHOCTH M MaJIbIX
ropojiax, IIEHTPOB 0Opa3oBaHUSl €CTECTBEHHO-HAYYHOW M TEXHOJOTMYHOM HampaBlieHHOCTEH
(«Touka pocta») (yTBEep>KJIeHbI pacniopsbkeHHeM MuHHcTepeTBa npocBerienus Poccuiickoit
@eneparun - ot 12.01.2021 r. Ne P-6) u mnpenycmMaTpuBaeT MpPOBEACHUE 3aHATHH C
HCIIOJIb30BaHNEM 00opyioBaHus IieHTpa «Touka pocTa»

I[Inanupyembie pe3yibTaTbl OCBOEHHSI INPOrPaMMbl BHEYPOYHOH /1eSITeJIbHOCTH
«3annmartenbHasi  Qu3NKa» (¢ Hcnoab3oBaHueM odopynoBanHusi «Touka pocra») B 8-9
KJIaccax.

Peamuzanus IporpaMMmbl CHOCO6CTByCT JOCTHXKCHHUIO CIICAYIOIINUX PE3yJbTAaTOB: JIMYHOCTHBIE:

B chepe nuUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX TEHCTBUN yUaIIUXCS:

* yueOHO-TT03HABATEIbHBI HWHTEpPEC K HOBOMY y4eOHOMY MaTepuany MU crocod0am pemeHus
HOBOH 3aj1a4u;

* OPHCHTAIMS HAa TMOHMMAHWE TMPUYHH yclieXxa BO BHEYYCOHOH IEsATSIHHOCTH, B TOM YHUCIIEC Ha
caMOaHaJIM3 U CAMOKOHTPOJIb Pe3yJibTaTa, Ha aHAJIN3 COOTBETCTBHS PE3y/IbTaTOB TPEOOBAHUAM
KOHKPETHOU 3a]a4H;

* CIOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYYEOHOH NeATEIbHOCTH;
Obyuarowuiicst NOIY4Um 803MONCHOCHb 0151 POPMUPOBAHUA!



* BHYTPEHHEW IIO3MLMM UIKOJIBHUKA HA YPOBHE IIOJIOKUTEIBHOIO OTHOIICHWS K IIKOJE,
MIOHUMaHMsI HEOOXOAUMOCTH YUEHUs, BBIPAKEHHOTO B IPE00JIalaHuu y4eOHO-TI03HABATEIbHBIX
MOTHBOB;

* BEIPXXCHHOM YCTOMUMBOM yueOHO-T103HABATEILHON MOTHBAIIMN YUCHHUS;

* yCTOWYMBOro yuyeOHO-TI03HABATEIBHOIO HHTEPECca K HOBBIM OOILIMM CIIOCO0aM peleHus 3a1au.

MeTanpenMeTnble:

B cdepe peryasiTHBHBIX YHUBEPCAIBHBIX YUEOHBIX AEUCTBUN yUaIIUXCS:

* [UIAHUPOBATH CBOM JCHCTBUS B COOTBETCTBUM C IMOCTaBJIICHHOW 3aJadyeid M YCIOBUSAMH €€
peanu3anuu, B TOM YUCII€ BO BHYTPEHHEM IUIAHE;

* YUUTHIBATh YCTAHOBJICHHBIE MTPaBUJIA B IJITAHUPOBAHUHU U KOHTPOJIE CIIOcO0a perieHus;

* OCYLIECTBJISITh UTOTOBBII M MOIIArOBBIA KOHTPOJIb 10 PE3YJIbTATY;

* OLICHMBATh IPABUJIBLHOCTh BBINIOJIHEHMS JCHCTBUS HA YPOBHE aJCKBATHOW PETPOCIEKTUBHOM
OIICHKH COOTBETCTBHS PE3yJIbTAaTOB TPCOOBAHUSIM JTAHHOH 3a1a4u M 331a4HON 00J1acTH;

* QJICKBAaTHO BOCIPUHUMATH TMPEIJIOKEHUS W OIEHKY Yy4YWTeNed, TOBapHILEH, poAUTENeH u
JIpYTUX JIIOJIEH;

* paznuy4aTh Crocod U pe3ynbTaT AeHCTBUS.

Obyuarowuiics noay4um 03MONCHOCIb HAVUUMCA.

* B COTPYAHHUYECTBE C YUUTEIIEM CTABUTh HOBBIE yUeOHbBIC 33/1aUH;

* MIPOSIBJIAITH MO3HABATEIBHYIO HHUIIUATUBY B yUeOHOM COTPYIHUYECTBE;

* CAMOCTOSITEJIBHO a/ICKBATHO OIICHUBATh IPABUJILHOCTh BBIIOJIHEHUS JCHCTBUS U BHOCUTH
HE0OXOIMMBbIE KOPPEKTHUBBI B HCIOJIHEHHE KaK IO XOJy €ro peaju3allid, TaK U B KOHIIE
JICACTBUA.

B cdepe no3naBaTesIbHBIX YHUBEPCATBHBIX YUCOHBIX JCHCTBUH yJaIIUXCS:

* OCYIIECTBIISITh TIOMCK HEOOXOMMMON HMH(GOpPMAIMK /ISl BHIOJHEHUS! BHEYYEOHBIX 3a/laHUi C
UCIOJIb30BAaHUEM YUEOHOH JUTepaTypbl MU B OTKPHITOM HMH(OPMAIMOHHOM MPOCTPAHCTBE,
SHIMKIIOTICINH, CIPAaBOYHUKOB (BKJIIOYAs JJIEKTPOHHBIC, LHU(POBBIE), KOHTPOIUPYEMOM
npoctpaHcTBe HTEpHeTa;

* OCYIIECTBIIATh 3anuch ((puKcanuo) BbIOOpOoUHON MHPOpManuu 00 OKpY’KaloIleM MHUpPE U O
ce0e caMoM, B TOM 4Hcie ¢ nomolibio HHCTpyMeHTOB UIKT; » cTpouTs cooO1IeHNs, TPOSKTHI B
YCTHOM ¥ MUChbMEHHOU dopme;

* POBOJIUTH CPABHEHHE M KJIACCH(DHUKAIIMIO TIO 33JJAHHBIM KPUTEPHSIM;

* YCTaHABJIMBATh PUIMHHO-CIICJICTBEHHBIE CBSI3U B M3y4aeMOM KpyTe SIBICHUH;

* CTPOUTH pacCyXIeHHs B (OopMe CBS3M MPOCTBHIX CYXACHHH 00 OOBEKTEe, €ro CTPOSHUH,
CBOWCTBAxX M CBs3aX;

Obyuarowuiicsi NOIYYUM 803MOINCHOCIb HAYUUMBCA!

* OCYIIECTBIIATh PAaCIIMPEHHBIM MOUCK MH(OPMAIMK C UCTIOIB30BAHUEM PECYpCOB OMOINOTEK U
cetu IHTEpHET;

* 3aIIUCBIBAaTh, (PUKCHUpOBaTH HHGOPMAILMI0O 00 OKPYXKAIOMIMX SBJICHUSAX C IOMOIIbIO
nnctpymentos UKT;

* OCO3HAHHO U NMPOU3BOJIBHO CTPOUTH COOOIEHHS B YCTHOW U MMUCbMEHHOM (popme;

* OCYHIECTBIIATH BBIOOp Hambosee dPPEeKTUBHBIX CIIOCOOOB PEIICHUs 3a/lad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

* CTPOUTH JIOTUYECKOE PACCYXJEHHE, BKIIIOYAIOIIee YCTAHOBJICHHE MPUYMHHO-CIEICTBEHHBIX
CBSI3EH;



* MOT'YT BBIMTHM Ha TEOPETUYECKHI ypOBEHb DELIEHUS 3aJad: PELIEHUE IO ONPEAEICHHOMY
IUTaHy, BJaJlCHUE OCHOBHBIMU IIPUEMaMM PEIIEHUs, OCO3HAHUS AEATENbHOCTU IO PEIICHHIO
3aJauu.

B cdhepe KoOMMYHHMKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI ydaluxcs:

* QJICKBATHO WCIIOJIb30BaTh KOMMYHHMKATUBHBIC, IPEXKIE BCErO0 - pEYEBbIE, CPEACTBA s
pelIeHUs Pa3IMYHBIX KOMMYHUKATHBHBIX 3374, CTPOUTh MOHOJIOTHYECKOE COOOIIeHuE,
BJIQJIETh JUAJIOTMYECKON (GOpMOM KOMMYHHKAIMU, HCIONb3ysd, B TOM YHCJIE CPEACTBA U
uHctpyMeHTsl UKT 1 TUCTaHITMOHHOTO OOIICHUS;

* JOMYCKAaTh BO3MOKHOCTh CYILIECTBOBAHHMS Y JIFOAEH PA3JUYHBIX TOYEK 3PEHHS, B TOM YHCIIE HE
COBIAJIAIOLINX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCSA HA MO3UIMIO MapTHEpa B OOIICHUU U
B3aHMMOJCHCTBUH;

* YYUTBHIBATh PAa3HbIE MHEHUS M CTPEMHUTHCS K KOOPJAMHALUMU PAa3IUYHbIX TNO3ULIUNA B
COTPYJIHHYECTBE;

* popMyIUpOBaTH COOCTBEHHOE MHEHHUE U ITO3UIINIO;

* JIOTOBapHUBATHCS M IPUXOUTH K OOIIEMY PEIICHUIO B COBMECTHOM JICATEIHHOCTH, B TOM YHCIIC
B CUTyallUU CTOJIKHOBEHUSI NHTEPECOB;

Obyuarowuiics noay4um 03MONCHOCb HAYUUMbCAL:

* YYUTHIBATh U KOOPAMHHUPOBATH B COTPYAHHUYECTBE OTIUYHBIE OT COOCTBEHHOM MO3ULIUU APYTUX
JTIOJICH;

* YUUTHIBATh PAa3HBIC MHCHHS H MHTEPECHl H 00OCHOBBIBATH COOCTBEHHYIO MTO3HIINIO;

* IOHUMATh OTHOCHTEILHOCTh MHEHUH H ITOJIX0JIOB K PEIICHUIO TIPOOJIEMBI;

* QPrYMEHTUPOBATh CBOK IMO3UMUMIO M KOOPAMHUPOBATH €€ C IMO3UUUAMH NAapTHEPOB B
COTPYIHUYECTBE MIPU BHIPAOOTKE OOIIETO PEIIeHUsI B COBMECTHOM I€ATEIbHOCTH;

* 337]aBaTh BOIPOCHI, HEOOXOAMMBIC [JII OpraHU3allUM COOCTBEHHON JCSATENBHOCTU U
COTPYJIHHUYECTBA C ITAPTHEPOM;

* OCYLIECTBIISITh B3aUMHBI KOHTPOJIb M OKa3blBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aUMOMOMOIIIb.

IIpeamerHsle:

- ODUCHTHUPOBAThCSI B SABJICHUAX M OOBEKTAX OKPYXKAIOLIEr0 MHUpPA, 3HATh TPaHUIBl HX
IIPUMEHUMOCTH;

- IOHUMAaTh ompeAeNaeHUsT (U3MUECKUX BEIUYMH M IHOMHUTH OIpenesstomme (opMyIbl;
NOHUMAaTh KakuM (PU3MUECKUM MPUHIUIAM M 3aKOHAM MOYMHSIOTCS T€ WIN UHbIE OOBEKTHI U
ABJICHUS TIPUPOJIBIL;

- 3HaHUE MOJIeNIM TIOWCKA pelIeHuil [UId 3ajad 1mo (QU3MKe; - 3HATh TEOPETUYECKHE OCHOBBI
MaTE€MaTUKH.

- IpUMeYaTh MOJIENH SABJIEHUN 1 0OBEKTOB OKPYXKAIOIIEro MUPA;

- AaHAJIM3UPOBATH YCIOBHE 334U,

- iepepopMyIUpOBaTh U MOJECIUPOBATh, 3AMEHATh UCXOHYIO 3a/1a4y APYTroii;

- COCTABJIATH IIJIaH PEILIEHNS;

- BBIJIBUTaTh U IIPOBEPATH MpeIaraeMble I PEIIeHUS TUIIOTE3bI;

- BJIaJIETb OCHOBHBIMY YMCTBEHHBIMU OIIE€PALUSIMHU, COCTABIISIOLIMMU ITOUCK PELICHUS 3a1a4H.

Coaep:xxaHue NporpaMMbl BHEYPOUHOI 1esITeIbHOCTH



8 kiaacce

TenyioBbIe IBJIEHHS.

TennoBoe pacmupenue tei. [Ipoiiecchl miaBieHus U OTBEPACBaHUS, UCIIAPSHUS U KOHICHCAIUH.
Tennonepenava. BiiaxxHOCTh BO3/1yXa Ha pa3HBIX KOHTHHEHTAX.

Jlemoncmpayuu: 1. Habmronenue TastHus JibJ1a B BOJIC.

2. CKOpOCTh UCHIAPEHUS PA3THYHBIX )KHIKOCTEH.

3. TerutoBbie qBUTATENTN OYAYIIETO.

Jlabopamopnvle pabomoei (¢ McnoJib30BaHueM odopynoBaHusi «Touka pocra»)

1. I3aMeHeHus JUIMHBI TeNa MPY HarPEBaHUHU M OXJIAKICHUU.

2. OtnuBKa napaguHOBOTO COJIAATHKA.

3. HaOmronenue 3a 1uiaBiieHHEM JIbIA

4. Ot 4yero 3aBUCUT CKOPOCTh MCIIAPEHUS KUKOCTH?

5. Habnroienue TemnonpoBoJHOCTH BOABI M BO3/AyXa.

Xapakmepucmuxa 0CHOBHBIX U008 OesAMENbHOCIL:

CamocTosaTenbHO (GOPMYITHPYIOT MO3HABATEIBHYIO 33/1a4y. YMEIOT C IOMOIIBIO BOIIPOCOB

TOOBIBAThH HEJIOCTAIOMIYIO uH(pOpMAaIHIO. Hcnons3oBanue
U3MEPUTENbHBIX npubOopoB. Beinonnenue 1ab0paTOPHBIX u MPAKTUYECKUX
pabot. /luarnoctuka u ycTpaHEHHE HeucIrpaBHOCTel mpuOopoB. BricTpanBanue runores

Ha OCHOBaHUU UMEIOIUXCS JaHHBIX. KOHCTpynpoBaHuE U MOJIETMPOBaHUE.

Brinonnenue 3aanuii o yCOBEPIICHCTBOBAHUIO MpuOOpoB. PazpaboTka HOBBIX BApHAHTOB
ombITOB. Pa3paboTka u mpoBepKa METOUKH IKCIIEPUMEHTAIbHOU paboThl. PaboTa B Mambix
rpynmnax. AHanu3upyor, BBIOUpAIOT U 000CHOBBIBAIOT CBOE
pelenue, nercreus. [IpencraBinenue pe3ysbTaToB MapHOM, IPYNIIOBOM AEATEIBHOCTH.
VYyacTue B quanore B COOTBETCTBUU C MPABWIIAMH PEYEBOTO NTOBEACHUS.

DJleKTpUYeCKHUe SIBJICHUSA.

Mukpomup. Moaenu atoma, cymectBoBasiue 10 Hadana XIX. Ucropust OTKpBITHS U JEHCTBUS
raJlbBaHM4YEeCKOro 31emMeHTa. Victopus co3nanus anekTpopopHoit MauHbl. OnbIT BosnbTa.
DIIEKTPUUECKHUI TOK B DJIEKTPOTUTAX.

Hemoncmpayuu. (¢ ucnoan3oBanueM odopyaosanus «Touka pocra») 1.

Monenu aToMOB.

2. l'anpBaHUYECKUE DJICMCHTEHI.

3. Pabota snektpohopHON MaITHHEI.

4. Onbitel Bonbra 1 N'anpBanm.

Jlabopamopusie pabomul:

1. Co3nanmue raapBaHUUYECKHUX JIEMEHTOB U3 TOAPYYHBIX CPEJICTB.

2. DICKTPUYECKUN TOK B KHUIKOCTSIX.

Xapaxmepucmuxa OCHOBHBIX BHJIOB JEATEILHOCTH:

VYpaBistoT CBOCH MO3HABATEIHFHON B YI€OHOH JAeSTEIHHOCTHIO TOCPEICTBOM MTOCTAHOBKH
1eseH, MIaHUPOBAHMUS, KOHTPOJIS, KOPPEKIIUN CBOUX JICMCTBUH M OLIEHKH YCIICIITHOCTH YCBOCHHUSI.
CpaBHHUBAIOT CIIOCO0 U PE3YNIHTAT CBOMX JEHCTBUI ¢ 00pA3IIOM - TUCTOM COMPOBOKICHHUS.

OO6HapyXuBaOT oTkioHeHUsl. OOIyMBIBaIOT MPUYHUHBI OTKJIOHEHUH. OCYIIECTBISIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb. VIcIioNib30BaHNe N3MEPUTENBHBIX TPUOOPOB. BrinonHenue
71a00paTOPHBIX 51 [IPAKTUYECKUX pabot. Jluarnoctuka u YCTpaHEHHE

HEHCIIPaBHOCTEN MpUOOPOB. BricTpanBaHue rumnore3 Ha OCHOBAHUU UMEIOIINXCS TAHHBIX.
KoHcTpynpoBaHnue 1 MOAEINPOBAHHUE.



DJIeKTPOMArHUTHBbIE SIBJICHUSA.

MarautHoe ToJie B BemlecTBe. MarHuTHas aHoMmaius. MarHutHble Oypu. PazHoBMaHOCTH
AIEKTPOU3IMEPUTENbHBIX MTPUOOPOB. Pa3HOBUIHOCTH 3JIEKTPOABUTATEIICH.

Hemoncmpayuu (¢ ucnoab3oBaHueM odopyaoBanus «Touka pocray):

1. HarnsgHOCTh ITOBEACHMS BEIISCTB B MArHUTHOM IIOJIE.

2. [Ipe3eHTanyi 0 MarHUTHOM T0Jie 3eMJIU U O MAarHUTHBIX OYypsX.

3. JleMoHCTpamus pa3HOBUIHOCTEH JIEKTPOU3MEPUTEIBHBIX TPHOOPOB.

4, HarnsagHOCTh pa3HOBUAHOCTEH AJICKTPOIBUTaTEIICH.

Jlabopamopuwsie pabomul. 1. ViccnenoBanue pa3IMuHbIX 3JIEKTPOU3MEPUTEIBHBIX TPHOOPOB.
Xapakmepucmuxa 0CHOBHbIX 8UO08 OesIMeNbHOCIL:

YrpaBistoT CBOCH IO3HABAaTEIbHONW W y4eOHOH JEATEIbHOCTHIO IOCPEACTBOM TTOCTAHOBKH
LeNiel, IUIAHUPOBAHUS, KOHTPOJIS,, KOPPEKLMH CBOUX JEUCTBUA M OLIEHKH YCIEIIHOCTH
ycBoeHusa. CpaBHUBAIOT CcHocod W pe3yiabTaT CBOMX JCHCTBHII ¢ 00pa3noMm - JHCTOM
conpoBoxacHuUs. OOHAPYKHUBAIOT OTKJIOHEHUs. OOXyMBIBAIOT TPHYUHBI  OTKJIOHCHUH.
OcCyIecTBISIIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTuyeckue siBJIEHUS.

VcTouHnKM cBeTa: TEIUIOBbIE, JIIOMUHECLIEHTHBIE, MCKYCCTBEHHbIE. V3roTroBiieHHE Kamepsl -
00CKypa W HCCIeOBaHHE H300pa)KeHMsI C MOMOIIbIO MOoAeau. MHOrokparHoe n3oOpakeHue
IpeaMeTa B HECKOJIbKUX IUIOCKHX 3epKasiaX. VI3roTOBUTH MEPUCKON U C €r0 MOMOILBIO TPOBECTH
HaOmronenus. [IpakThyeckoe WCMONB30BaHME BOTHYTBHIX 3€pKal. 3pHUTEIbHBIE HIUTIO3HH,
HOpOX/1aeMble IIpeoMiIeHneM cBeTa. Mupaxku. Pa3BuTue BoJOKOHHOM onTHKU. Mcnonb3oBanue
3aKOHOB CBETA B TEXHHUKE.

Hemoncmpayuu(c ncnoib3oBanueM ooopynoBanus «Touka pocra») 1.

PaznuuHble HICTOUHUKY CBETA.

2. VI300paxxeHne peiMeTa B HECKOJIBKUX IIIOCKUX 3epKaJIax.

3. N300pakeHre B BOTHYTHIX 3epKajiax.

4. Vcrionb30BaHUE BOJIOKOHHOM ONTHKH.

5. YerpoiicTBo (oToanmnaparoB, KHHOIPOEKTOPOB, KaJIEHTOCKOIOB.

Jlabopamopnvie pabomoi:

1. M3roroBnenue kamepsl - 00CKypa M UCCIEJ0BaHNE U300paKEHHUS C TOMOIIBIO MOJIEIH.

2. IlpakTiueckoe MpUMEHEHHE TUIOCKUX 3epKall.

3. IlpakTyeckoe UCIOIb30BaHUE BOTHYTHIX 3€pKall.

4. I3roToBieHHE NEPUCKONA U HAOIIOJeHHS C TTOMOLIBIO MOJETIH.

Xapakmepucmuka 0CHO8HBIX 8UO08 0EeAMENTbHOCIU.

VYOpaBisioT cBOEHl MO3HABaTeIbHOM M Y4eOHOH [eATeNbHOCTHIO MOCPEICTBOM IOCTAaHOBKU
nenel, TUTAaHUPOBAHMSI, KOHTPOJS, KOPPEKIMA CBOWX JCWCTBUI W OIEHKH YCIEIIHOCTH
ycBOeHMs. BwIensior u GopMymupyroT NMO3HABATENbHYIO I€Nb. BBIIENSIOT KOJIMYECTBEHHBIE
XapaKTEPUCTHKN OOBEKTOB, 3aJaHHBIC CJOBaMHU. [IpUHUMAIOT TO3HABATENBHYIO MENb |
COXPaHSIOT €€ IPU BBIMOJHEHUH y4eOHBIX eicTBHi. OCO3HAIOT CBOM AeHCTBHs. IMEIOT HaBBIKH
KOHCTPYKTUBHOTO OOIICHHUS B MaJIBIX TPYIINaX.

Yesi0Bek U npupoaa

ABTOMaTHKa B Hallel >xu3Hu. [IpuMepsl UCIOIB30BaHUSI AaBTOMAaTUYECKUX YCTPOWCTB B HayKe,
Ha Tpou3BojAcTBe W B ObITy. CpenctBa cBs3u. Paano u TeneBuueHue. AJNbTEpPHATUBHBIC
WUCTOYHUKHU dHepruu. Bumsl anekrpocranimii. Heo0X0quMoCTh SKOHOMHH MPUPOTHBIX PECYPCOB



U WCIIOJIb30BAaHUS, HOBBIX SKOJOTHMYHBIX M O€30MacHBIX TexHojormil. Hayka u OGe3omacHOCTb
JIIOZEH.

Jemoncmpayuu: 1. poroMarepuansl U CIANIBI IO TEME.

Jlabopamopuvie pabomol.: 1.VI3ydenne AeHCTBUN CPEICTB CBSA3H, PO U TCICBUICHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCTIU.

CamocTosATenbHO  (QOpPMYIHPYIOT TO3HABaTeNIbHYIO 3aqady. YMeEWT (Wi pPa3BUBAIOT)
CIOCOOHOCTH C MTOMOIIBIO BOTIPOCOB JT0OOBIBATH HEJOCTAIOIIYIO HH(OpMAIHIO.

9 kiaacc

Kunemaruka
Crioco6b1 onucaHusi MeXaHHYeCcKoro JBuxkeHus. Cucrema otcueta. [IpsmonuHeliHoe 1BUKECHHUE.
[TpsimonuHeitHOE paBHOMEpPHOE IBMXKEHHME M0 IUIOCKOCTH. l[lepemelneHne W CKOPOCTh MpH
PaBHOMEPHOM TPSMOJIMHEHHOM JBUXEHUM 10 IUIOCKOCTU. OTHOCUTENBHOCTb JIBUYKEHHUSI.
Cnoxenue pawkeHuid. IlpuHnun He3aBHUCHMMOCTH JBMKeHUU. KpuBonuHeilHOe IBUXKEHHE.
JIBmxeHue Tena, OpOIIeHHOTO MO YITIOM K TOpU30HTY. PaBHOMEpHOE IBIKEHHE 110
OKPY>KHOCTH. YTJI0Basi CkopocTh. [lepros u yactora BpamieHusi. CKOpocTs u
YCKOpPEHUE MPU PABHOMEPHOM JBUKEHHUHU MO OKPY>KHOCTH.
Jlabopamopnule pabomoi(c Mcnob30BaHneM 06opynoBaHus «Touka pocTay):

1. Usyuenue nBuxeHUs: CBOOOIHO MMAJAIOLIETO TENA.

2. H3yuyeHue IBUKEHUS MO OKPYKHOCTH.
Ipumepnvie memol nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. OmpeneneHre CKOpPOCTHM PABHOMEPHOI'O JIBUKEHUS IPU HCIOJB30BAHUU TpEHaXKepa

«OeroBast JOPOXKKay.
2. Hcropuueckass pEKOHCTPYKIUS OIBITOB lamuies 10 ONpeleNieHHIO YCKOPEHHS
CBOOOTHOTO Ma/IeHUs Tel.

3. IIpuHuumne! paboTel pUOOPOB AJIs U3MEPEHUS CKOPOCTEN U YCKOPEHHH.

4. TlpumeHeHHe cBOOOIHOTO MaJAECHUS AJIs U3MEPEHUS PEaKLIUU YeI0BeKa.

5. Pacuer TpaekTopuM IBMKEHUS NepcoHaxkell paccka3os P.Pacmo.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesamenbHOCMU: YTEHUE U OOCYXKJIEHUE TEeKCTa cTaTel
MHTEPHET-CATOB, 00CYX/EHHE [OKIaJ0B M TNPE3CHTAlUi, COCTABIEHHWE WU pEUICHHE 3ajad,
o0cyxeHue croco6oB pemieHus (moaroroska k OI'D no pusuke).

Jlnnamuka
Nueprmanbubie cucremsl oTcuera. Cmia. 3akoHbl HpioToHa. J[BHkeHHE Tena Moja JeHCTBHEM
HECKOJIbKUX CHJI. J[BHMXKEeHHe CHCTeMbI CBSI3aHHBIX Teid. J[MHaMuKa pPaBHOMEPHOIO JIBHKEHUS
MaTepuaIbHOW TOUKH IO OKpYyxHOCTU. Kiacchl cuil. 3aKOH BCEMUPHOTO TATOTEHMs. [IBukeHHe
maHeT. MckyccrBeHHble ciyTHUKH. CoilHeuHas cuctema. Mcropus pa3BUTHS NPENCTABICHUN O
Bcenennoii. Ctpoenue u 3Bomntonus BeeneHHoi.
Jlabopamopnuvle pabompi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):
1. U3mepeHue macchl Tena C UCIOJIb30BAaHUEM BEKTOPHOIO PA3JI0KEHHS CUIIBL.
2. V3ydenme KWHEMAaTHKH W JWHAMUKHA PAaBHOYCKOPEHHOTO [BW)KCHHUS (HAa TIpHMepe
MaIlIuHbl ATBy/a).
3. HW3ydeHue TpeHHUS CKOJIBKEHUS.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
1. Hcropuyeckas peKOHCTpyKLusi omnbIToB KynoHa u AMOHTOHa IO OINpPEAETICHUIO
BEJIMYMHBI CHJIBI TPEHUSI CKOJIbKCHHUS.



2. TlepBble UCKYCCTBEHHBIC CITYTHUKHU 3E€MIIH.
3. Kak oTimuaroTcs MeXaHMYECKHE MPOIECChl Ha 3emiie OT MEXaHWYECKHX IPOIIECCOB B
KocMoce?
4. Tena ComHeuHo# cuctemMbl. OTKPBITHS Ha KOHYUKE Tepa.
Xapakmepucmuka OCHOBHbIX U008 OesamelbHOCMU. YTEHHE U OOCYXKIEHHUE TEeKCTa craTei
MHTEPHET-CATOB, 00CYXJIEHHE [IOKIaJ0B M TNPE3CHTAlWi, COCTABIEHHWE U pEUICHHE 3ajad,
o0cyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Nmnyabe. 3aK0H COXpaHEeHUS UMITYJIbCA
Wmnynec. M3MeHeHue ummysibca marepuaibHONM Touku. Cucrema Tell. 3aKOH COXpaHEHUs
MMITYJIbCA.
Ipumepnvie memol nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. PeakTtuBHOE ABM)XEHUE B IPUPO/IE.

2. PaccnenoBanue J[TII ¢ moMomipto 3aK0OHa COXpaHEHHS UMITYJIbCA.
Xapaxmepucmuka o0CHOBHBIX 6U008 OesimeNlbHOCMU: YTeHHE M OO0CYXKIEHHE TEeKCTa crarel
WHTEPHET-CANTOB, OOCYXJICHHUE JOKIAJ0B WM TPE3CHTAIMN, COCTABJICHHWE WM pEIICHUE 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Craruka
PaBHoBecue Tena. MOMEHT cuibl. Y CII0BUS PABHOBECHUS TBEPAOrO Tena. IIpocTeie MEXaHU3MBI.
Jlabopamopnule pabomoi(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):
Omnpenenenne NEHTPOB MacC Pa3IUYHbIX TN (TpU Crocoba).
HpuMeprle membsl NPOEKMHbIX U UCCIe008amelbCKUX pa60m.‘

1. TIpumeHeHHE MPOCTHIX MEXAHU3MOB B CTPOUTENBCTBE: OT 3EMIISIHKH J10 HEOOCKpeOa.

2. HccnenoBaHue KOHCTPYKIIMU BEIOCHIIEA.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesamenbHOCMU. YTeHUE U OOCYXKJIEHUE TEeKCTa cTaTel
UHTEPHET-CANTOB, OOCYXKIEHHE IOKIAJOB M TPE3CHTAlHH, COCTAaBICHHUE W pEIICHHWE 3a/ad,
obcyxaeHune cnocoooB pemienus (moaroroska k OI'D no dpuzuke).

MexaHuyeckue KoJie0aHUA U BOJTHBI
Mexanuueckue konebanus. IIpeoOpazoBaHue sHepruM MNpU MEXAHUYECKHX KOJICOaHMSIX.
MaremaTuueckuii M TNpYyXUHHBIH MasTHUKH. CBOOOJIHBIE, 3aTyXalollMe€ U BBIHYKICHHBIE
koneOanus. Pezonanc. Mexannyeckue BoJHbL. JlJIMHA U CKOPOCThH BOJIHBI. 3BYK.
Jlabopamopnvle pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka pocray):
N3yuenue konebaHUi HUTSHOTO MasiTHUKA.
Tpumepnvie memvl nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. CrpyHHbIe My3bIKaJIbHBIE HHCTPYMEHTHI.

2. KonebarenabHble CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesamenbHOCMU. YTeHHe M OOCYXJEHUE TeKcTa craTel
UHTEPHET-CANTOB, OOCYXKIEHHE IOKIAJOB M TPE3CHTAIWH, COCTaBJICHHUE W DEIICHHE 3a/ad,
oOcyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

JJIeKTPOMArHUTHBbIE KOJIEOAHHUS U BOJIHBI
[Tepemennslit anexTpuueckuil Tok. KonebarenbHblil KOHTYp. BeiHyKAeHHBIE U cBOOOAHBIE DM
KosiebaHusi. DM BOJIHBI U MX CBOWCTBA.
IIpumepHule membl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:
1. [lpuHUMNIBI pagUOCBSI3U U TEJIEBUACHHUS.



Bnusiane OM u3nydyeHuil Ha KUBbIE OpraHU3MBI.
N3rotoBieHne yCTAaHOBKH JUIsl IEMOHCTPAMH ONBITOB 110 DOMMU.

M own

OnexTpoMarHuTHoe uznydenue CBY-neuu.

5. Hcropuueckas peKOHCTPYKLIMSI ONIBITOB AMIepa.
Xapaxmepucmuka o0CHO6HbIX 6U008 OesimeNbHOCmU: YTEHUE W OO0CYXKJEHHE TEKCTa CcTarel
MHTEPHET-CAlTOB, OOCYXIEHHE JOKIAJOB M TNPE3EeHTAlMH, COCTaBICHHUE U pELICHHE 3a/ad,
obcyxaeHue crocoooB pemeHus (moarororka k OI'D no dusuke).

Onrtuka

Ucrounuku cBera. [leficTBusi cBeTa. 3aKOH MPSIMOJIMHEMHOrO pPacCIpOCTPAHEHUsI CBETA. 3aKOH
oTpaxkeHus cBeta. [locTpoenue n300pakeHUI B MJIOCKOM 3epKaie. 3aKOH MPeIOMIICHUSI CBETa
Ha IUIOCKOW TpaHULE ABYX OJHOPOJHBIX MHpo3pauHbiXx cpexd. [IpenomiieHue cBera B IpU3ME.
Hucnepcust cBera. SIBiaeHue MOJHOrO BHYTpEHHEro orpaxeHus. JIuH3pl. ToHKME JHH3BIL
[Toctpoenue u300pa’keHUH, CO3AaBAEMbIX TOHKMMH JIMH3aMH. [71a3 u 3penue. OnrTudeckue

npuOOopHI.
Jlabopamopnule pabomoi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):
1. DKcrnepuMeHTallbHas MTPOBEPKa 3aKOHA OTPAKEHUS CBETA.
2. H3mepenue nokaszarens NpeaoMICHHUS BOJIBI.
3. W3mepenne (GOKyCHOrO paccTosiHusl coOuparoiieil JuH3bl. [IpumepHvlie membl

NPOEKMHBIX U UCCTe008AMENbCKUX pAOOM.:

1. Ucropus uccienoBaHusi CBETOBBIX SIBJICHUI.

2. Hcropuueckast peKOHCTPYKIHs Teneckona ["amues.

3. Hsroromnenue kaneimockorna.
Xapakmepucmuka OCHOBHbIX U008 OesAmeNbHOCMU. YTEHUE U O00CYXKJEHUE TEeKCTa craTei
UHTEpPHET-CAliTOB, OOCYXKJIEHHE [JOKJIAaJ0B M TNpEe3eHTAallUi, COCTaBIEHHE U pELICHHE 3ajady,
obcyxaeHue crnocoooB pemienus (moaroroska k OI'D mo dusuke).

Du3uKa aTOMa U AaTOMHOI0 A/Apa
Crpoenue aroma. [lornomenue u ucnyckanue cBera aromamMu. OnTtudeckue CreKTpbl. OmbITHI
Pesepdopna. [Tnanerapuas monens atoma. CTpoeHHE aTOMHOTO sapa. 3apsIoBO€ U MacCOBOE
yucia. SnepHble CUIIbl. DHEprus CBA3M ATOMHBIX sijiep. 3aKOH PpaJMOaKTHUBHOIO pacraja.
Anbda- u Oera-pacnansl. [IpaBuna cmemenus. SnepHsie peakuuu. JleneHue U CUHTE3 slEp.
SAnepnas sHepretruka. ictounuku sneprun CosHIa U 3Be37. Perucrpanus saepHbIX U3Ty4eHUH.
BnusiHrEe panmoaKTHBHBIX WM3IyYE€HUH Ha KHUBBIE OpraHu3Mbl. Jlo3uMmeTpusi. DKOIOTHYECKHe
poOJIeMBI SIIEPHOM SHEPTeTUKH.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Hcropus uzyueHus aToma.

2. Uzmepenue KIIJ] conneuynoit 6atapen.

3. HeBuaumeble nzny4yeHus B CIIEKTPE HarPETHIX TEl.
Xapaxkmepucmuka OCHOBHBIX 6U008 OeameNbHOCMU. YTeHUE U OOCYXKJIEHHE TEeKCTa cTaTel
UHTEPHET-CANTOB, OOCYXKIEHHE JOKIAJOB M TPE3CHTAINH, COCTaBICHHUE W pEIICHHWE 3a/ad,
oOcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

®opmbI opranu3anuyn 06pa3oBaTeIbHOTO MpoIecca:
- TpYIIOBas; -
WHIUBHUTyaIbHAS; -



bpoHTaTBHAS.

Beaymmme TexHoJI0ruu:

Hcnonb3yloTcsi AJIEMEHTHI CIEAYIONIUX TEXHOJOTHH: TPOEKTHAs, MpOOJIEMHOr0 OO0y4YeHWS,

WH()OPMAITMOHHO-KOMMYHHKAIIMOHHAS, KPUTUYECKOTO MBIILUICHUs, IPOOJIEMHOTO JJIHaliora,

urpoBasi. OCHOBHBIE MeTO/IbI PA0OTHI HA YPOKe:

BenymuMu MeronamMu 0OydeHHs SBISIOTCS: YaCTUYHO-TIOMCKOBOM, METOJ[ MaTEMAaTHYECKOTO

MOJICTTUPOBAHUS, AKCHOMATUICCKHI METOI.

DopMbI KOHTPOJIS:

Tak Kak 3TOT KypcC SBJISETCS TOMOJHUTEIBLHBIM, TO OTMETKA B 0ajyiax HE CTAaBUTCHI.

Yyammiicss y4uTCsl OIICHUBAaTh CeOsl W JPYyrux camM, YTO IIO3BOJISIET pa3BUBATh YMEHUS

caMOaHalW3a W CIIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEILHOCTH, KaK CBOWCTBY JIMYHOCTH

ydaierocsi. BbIsBIeHHE MPOMEXKYTOYHBIX M KOHEYHBIX PE3yJbTATOB YYAIIUXCS MPOUCXOIHUT

gyepes3 MPAKTUIECKYIO e TEIbHOCTD; 3a4€THBIC PAOOTHI:

* TeMaTudeckas MmoJ0opKa 3a1ad pa3INYHOTO YPOBHS CIOKHOCTH C MPEACTABICHUEM Pa3HBIX

METO/IOB pelIeHus B BHJIE TEKCTOBOI0 JAOKYMeHTa, npe3eHTanuu, G-

aHMMAIHH, BUAEOPOJIHKA Wi WED - cTrpaHuIbl (caiita)

* BBICTaBKa ITPOCKTOB, MIPE3CHTAIINN;

* JIEMOHCTpAIUs HKCIIEPUMEHTa, KaueCTBEHHOM 3a7aul ¢ Ka4eCTBEHHBIM (YCTHBIM WJIHM B BUJE
MPWIOKEHUs, B TOM 4YHUCIIe, MPE3CHTAIlMEH) OMMCAHUEM TIpollecca Ha 3aHATHH, (hecTUBaie
SKCTIIEPUMEHTOB; (PU3MYECKUE OJTUMITHATBI.

KanennapHo-TeMaTnyeckoe miIaHUpOBaHUE § KIIacc
2023-24 yu.ron
Touka pocTta, pusnka MyHBKO
TB



No Hata Tema 3ansTus HUcnons3oBanue NpUMeYaHue
n/n | IpoBeAEHUs 000pyIoBaHUs IEHTPa
Inan ®dakT €CTECTBEHHOHAy4YHOU U
TEXHOJIOTMYECKON
HarpaByieHHocTel «Touka
pocra»
1. Beenenue (14)
BBoganoe 3anstue. Llenu u 3agaun xypca. | Komnsroreproe
1 TexHuka 0€30TaCHOCTH. obopynoBaHue
2. Tennosele siBaeHus (12 )
PasnooOpazne  TemnoBeix  sBieHui. | Kommproreproe
2 TenmoBoe pacimupeHue Tel. obopynoBaHue
JlaboparopHas paboTa O6opynoBanue 1yt
«VI3MeHeHus IUTNHBI TeJa MpH nmabopaTopHBIX paboT U
3 HATPCBAHUU M OXJIAXKJICHUI. YYCHUYCCKUX OIBITOB
Tennonepenada Habmonenue O0opynoBaHue JUIs
TCIJIONPOBOJHOCTU BOJBI U )leMOHCTpaIII/Iﬁ
4 BO3yXa.
JlaboparopHas paboTa ObopynoBanue TUTS
«3mepeHne yaenbHOU na0opaTOpHBIX paboT u
TETUTOEMKOCTH PAa3TUIHBIX YYIEeHHUYECKUX OMBITOB (HA
5 BEILIECTBY. 0asze koMIuIekToB st OI'D
IInaBneHue 1 OTBEpACBAHUE.
JlaboparopHas pabota «OTiIHBKa
6 napa)MHOBOTO COJIIATHKAY
JlaboparopHas pabota O6opynoBaHue ISt
«Habmonenne 3a 1mIaBIeHIEM JIbIaY nmabopaTopHEIX paboT U
7 YYIEHUYECKUX OTIBITOB
Pemenne onuMnuagHbIx 3a7a4d Ha O6opynoBanue JUTST
8 ypaBHEHHE TEIJIOBOTO OaaHca JIEMOHCTpaIHi
Pemenune onmuMnuaHpIX 33134 O6opynoBanue JUTST
9 HA pacueT TEIUIOBBIX MPOIECCOB JIEMOHCTpaIHi
10 Jlaboparopus kpuctaorpadum.
Hcnapenne u KOHACHCAIHS. O6opynoBanue JUTST
11 JIEMOHCTpaIii
CocraB atMoc(epsl, Ob6opynoBanue Ui
HaOIIOICHUE ITepexoa JIEMOHCTpaIii
HEHACHIICHHBIX TTApOB B
12 HACBILIIEHHBIE.
BiaxHOCTh Bo3nyxa Ha  pasHbix | OOopynoBaHue JUTSt
13 KOHTHHEHTaX JIEMOHCTpAITHHA
3. DnekTpudeckue sBieHus (849)
Muxkpomup. Mogenu atoma, O6opynoBanue JUTST
14 cymecTBoBaBIIHe 70 Havyana XIX JIEMOHCTpaIui
Hcropust OTKpbITHS U JEHCTBUS KommerorepHoe
15 rajabBaHUYECKOTO 3JIEMEHTa obopynoBaHue
HUctopus co3nanust 3neKTpodhopHOH
MAIIAHBI
16
OmnbiTsl BonbTa. Dnekrpuueckuii Kommnsrorepaoe
17 TOK B 3JIEKTPOJIUTAX. obopymnoBaHue
Pemenne onuMnuaiHBIX 337249 HA Ob6opynoBanue JUTSE
18 3aKOHBI ITIOCTOSTHHOT'O TOKa JIEMOHCTPAITHHA




Habnronenue 3aBucuMoCTH Ob6opynoBaHue VTS
COIPOTUBJICHUA ITPOBOAHUKA OT ,Z[CMOHCTpaIlI/Iﬁ
19 TeMIepaTyphl.
JlaboparopHas padboTa O6opynoBanue TUTSt
«OrmpeneneHne CTONMOCTH nmabopaTopHBIX paboT u
H3PACXOI0BAHHOM AIIEKTPOIHEPTHH YYEHHYECKUX OMBITOB (Ha
IO MOIITHOCTH MOTPEOUTEIS U IO 6a3e kommuiekToB it OI'D
20 CUCTUHKY»
Pemenne onuMmnmanHeIx 3amay O6opynoBanue IUIS
21 HA TEIUIOBOE JCUCTBUE TOKA JIEMOHCTpAIUi
4. DneKTpOMAarHUTHBIE SIBICHUS (31)
DJIeKTPOMATHUTHEIC SIBIICHHUS. O6opynoBanue Ut
22 OeKTpon3MepHUTEeNbHBIC IPUOOPEIL. JEMOHCTpAInii
IMarHuTHast aHoManus.  MarautHbeie | OOopynoBaHue TS
23 Oypu JeMOHCcTpanuif
Pa3HOBUIHOCTH 3JEKTPOABUT ATEICH.
24
5. OnTtuueckue sBaeHUs (749)
Hcrounuku cBeTa: TEIIIOBBIE, O6opynoBanue JUTST
25 JIFOMUHECILIEHTHBIE JIEMOHCTpaIii
MHorokparHoe U300paxKeHue
MpeAIMETa B HECKOIBKUX TIOCKUX
26 3epKajax.
W3roToBHUTH MEPUCKOI U ¢ ero momortipio | ObopynaoBanue JUTSt
27 MIPOBECTH HAOFOICHHS JIEMOHCTpAIIHUA
[pakTryeckoe UCTIOTb30BAHKE O6opynoBanue JUTSt
28 BOTHYTBIX 3€pKal JIEMOHCTpAIIHA
3puTebHbIC WILTIO3HH, O6opynoBanue JUTSt
MOPOXKIaEMbIE MTPETOMICHUEM JEMOHCTpAIUi
29 cBera. Mupaxu.
30 Pa3BuTHE BOJOKOHHOM ONTHKH
Hcnonp30BaHuE 3aKOHOB CBETA B
TEXHUKE
31
6. Yenosek u npupoza (4u)
32 ABTOMAaTHKA B HAIlIEH YKU3HH . KommerotepHoe
33 Pammo u TeneBunenne obopynosanue

34

AnbTepHATHBHEIE HUCTOYHUKH
sHepruu. Buasl anexrpocraHiuil
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2023-24 ya.ron

Touka pocta, pusnka MyHBKO
TB
No Hata Tema 3ansaTHSA HUcnoab3zoBanue NpUMEYaHue
n/m | IPOBEACHUS o0opynoBaHus "
Ilnan dakr IEeHTpa
eCTeCTBeHHOHAYYHOM
TeXHOJOTMYeCKOM
HaNpaBJIEeHHOCTeMH
«Touka pocra»
1. Benenue (14)
Brognoe 3ansatue. Llenu u 3agaun kypca.| Kommneroreproe 24
1 TexHuka 0€30TTaCHOCTH. obopynoBaHue
2. Kunemartuka (7 4)
Cnoco0b! onucanust O6opynoBaHue i | 24
2 MEXaHUIeCKOTO JBIKCHUS JIEMOHCTpaIui
[IpsMonuHeitHOe  paBHOMEPHOE O6opynoBanue st | 24
JIBIDKEHUE 1o TUIOCKOCTH? JIEMOHCTpaIii
CMoTpst M3  Kakoil  TOYKHM
3 HaOJII01aTh
OTHOCHUTEIILHOCTD JBUKEHUS. O6opynoBanue st | 24
4 CroxxeHune IBUKEHUI. JIEMOHCTpaLui
Jlabopamoprule pabomepi: OGopynoBanme it # 29
«/3ydeHune TBMKEHUS CBOOOIHO nmabopaTopHEIX paboT
najaromero Tenay, «M3yuenne YUEHHYECKUX OIBITOB
5 JBIDKEHUS TeJa TI0 OKPYKHOCTID)
Kak u xyna nonerena BUITHEBAs Ob6opynoBanue i | 24
KocTouka? PacueT TpaekTopuu JIEMOHCTpaIHi
JBIDKEHUS TEN U TIepCOHaKeH
6 pacckazoB P.Pacns o Mronxay3eHe
Hcropuyeckas peKOHCTPYKLHUS O6opynoBaHue st | 24
OIBITOB ["anuest Mo onpeeneHuo JIEMOHCTpaIni
7 yCKOpeHus g.
OmnpeneneHue CKOPOCTH (O6opynoBanne s 29
PaBHOMEPHOI'O ABMKEHUS IIPU JIEeMOHCTpaIui
HCIIONIb30BaHUN TPEHAXKEPA
8 «OeroBast TOPOKKAY.
3. Iunamuxa (84)
Cuita Bonu, cuia yOeKeHHs WIn O6opynoBanue s 29
9 cwia - pundeckast BenmuunHa? JIEMOHCTpALHUii
Jlabopamopnas paboma: O6opynoBanue Ist 24
10 «3MepeHne MacChl TeIay» 71ab0paToOpHEIX PaboT u
JIBrm>KeHHeE Tela o IeHCTBHEM YYCHHUICCKUX OIBITOB 24
HECKOJIBKUX CHII
11




JIBuKeHHE CUCTEMBI CBA3AHHBIX OGopynoBaHue s 24
12 Ten JIEMOHCTpAIHii
Jlabopamopnvle pabomur:  «3yuenme| OOGopymoBaHHE A 24
TPEHHS CKOJIBKECHUS nabopaTopHBIX PaboT u
13 YUYEHUYECKUX OIBITOB
JluHaMuka paBHOMEPHOTO IBIKEHHA 10 [OO60pyI0BaHNe s 24
14 OKpPY>XHOCTH JIEMOHCTpAIIHi
HcTopus pa3BuTHS IPEACTABICHIH O ObopynoBanue s | 24
15 Bcenennoii. ConneuHas cucrema. JIEMOHCTpaIHi
OTkphITHS Ha KOHUHKE niepa. [lepBrie O6opynoBanue s | 24
UCKYCCTBEHHBIE CITyTHUKH 3€MIIH. JI€MOHCTpALUii
16
4. Amnynabc. 3aK0H coxpaHeHUs uMmyJibcea (34)
17 Kak BHI AXTy Ha30BeTe... Kommrproteproe 24
18 PeakTrBHOE IBIKEHUE B IPUPOIE. obopynosarie 24
PaccnenoBanue JITII ¢ momomsto 3akoHa | KommerotepHoe 24
19 COXpaHCHHS UMITYJIbCa obopynoBaHue
5. Cratuka (24)
Jlabopamopnas paboma: O6opynoBaHue IS 24
«OmpeeneHue UEHTPOB Macc na00paTOPHBIX paboT
20 Pa3IHYHBIX Tel (TPH CIIoco0a)» YYIEHUYECKUX OTIBITOB
IIpuMeHeHne npocTeIXx MexaHW3MOB B| KommbroTepHoe 24
CTPOUTENBCTBE: OT  3EMJITHKH 10| 00OpyZoBaHWE
21 Hebockpeda
6. Mexannueckue Koj1e6aHusi U BOJIHBI (34)
22 Buaer MasTHUKOB ¥ MX KOJIEOAHMIT O6opynoBanue g | 24
23 YT0 NEPEHOCHUT BOJIHA? ACMOHCTpalnn 2y
KonebarenpHble CHCTEMBI B IPUPOJIE U 29
TEeXHHKE
24
7. DN1eKTPOMATHUTHBIE KOJeOAHUS U BOJIHBI (24)
OKcrnepuMeHTaIbHas MpoBepka cBoiicTB | KommbroTepHoe 24
25 OM BOJH. o0opynoBaHue
HccnenoBanue 31€KTpPOMarHUTHOTO Kommsroteproe 24
26 m3nydeHnss CBY-neun o0opynoBaHue
8. Onruka (44)
H3roToBineHne MoOAenu Kajaeu10cKomna. Kommsroteproe 24
27 00opynoBaHue
DKcriepuMeHTAIbHAS TPOBEPKA 3aKOHA O6opynoBanue st | 24
28 OTpaKCHHS CBETA. JIEMOHCTpAIHi
Jlabopamopuas paboma: «3mepenune O6opynoBaHue ISt 24
MOKa3aTessl MPEIOMIICHUSI BOJIBD) nabopaTopHbIX PaboT
29 YUYEHUUECKUX OIBITOB
Kak oTnuuarorcst moka3aTenu Ob6opynoBanue i | 24
30 TNPEIOMJICHHUS [IBETHOT'O CTEKJIa ,ueMOHCTpauI/H‘/'I
9. ®u3nka aToMa M AaTOMHOT0 sapa (44)
Ilornomenue u UCIycKaHUe CBETA KomnerorepHoe 24
31 atoMamu. ONTHYECKHUE CIIEKTPHI. obopymnoBaHue
32 Nzmepenne KIIJI conneuno#t barapen KowmmbrorepHoe 24




33

Bausnue PaaAuOaKTHUBHBIX I/I3queHHﬁ
Ha KUBbIC OPraHU3MbI

34

CriocoOBI 3aIIUTHI OT PaTHOAKTUBHBIX
U3JIy4CHUN

00opyIoBaHue

24

29
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