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IHosicHuTeIbHAA 3aNICKA

JanHas ponojHuTeNnbHas oOmieoOpa3oBaresbHas mporpamma o ¢usuke st 7 — 8 Kiaccos
cocraBiaeHa Ha ocHoBe OOII OOO MBOY OOOUI u ¢ y4yéToM METOIMYECKHX PEKOMEHAALUN IO
CO3/IaHMI0 U (YHKLHMOHMPOBAHUIO B 0O0ILIe00pa30BaTEIbHBIX OpPraHU3ALUAX, PACIOJI0KEHHBIX B
CeNIbCKOM MECTHOCTHM M MAaJbIX TOpOJAax, LEHTPOB OOpa3oBaHMs €CTECTBEHHO-HAYYHOH H
TEXHOJIOTUYHOM HampasieHHocTeld («Touka pocTta») (yTBepaKIeHbl pacropsikeHneM MuHHCTepcTBa
npocseuienuss Poccuiickoit @enepanuu ot 12.01.2021 r. Ne P-6) u npemycmaTpuBaer NpoBEIEHUE
3aHATHUH ¢ UCToNIb30BaHUEM 000py10BaHus LieHTpa «Touka pocTa»

Ili1anupyemMble pe3y/ibTaTbl OCBOEHHS JIONMOJHUTEIbHOI 0011€00pa30BaTeIbHOIl  NPOrPamMMbl
«3aHumaresbHas Gu3nka» (¢ HCnoab30BaHueM odopyaoBanus «Touka pocra») B 7-8 Kiaccax.
Peanu3zarust mporpamMmsl criocoOCTBYET JOCTHXKEHHIO CIIEAYIOMIUX Pe3yabTATOB:

JIMYHOCTHBIE:

B cdepe IMYHOCTHBIX YHUBEPCAIBHBIX YU€OHBIX IEHCTBUIN yUaIIUXCS:

* y4eOHO-TTI03HABATEIBHBIM MHTEPEC K HOBOMY Y4eOHOMY MaTepwally W CIIoco0aM penieHUs HOBOU
3a/1a4u;

* OpHEHTaIUsl Ha MOHMMAaHHE MPUYUH YCleXxa BO BHEYUYEOHOH [EATENbHOCTH, B TOM YHCIIE Ha
caMOaHalM3 U CAMOKOHTPOJIb pe3ylbTaTa, Ha aHalli3 COOTBETCTBHUS pPE3yJbTAaTOB TPeOOBaHUSIM
KOHKpPETHOMU 3a7a4u;

* CIIOCOOHOCTH K CAaMOOILIEHKE Ha OCHOBE KPUTEPHUEB YCIIEITHOCTH BHEYUEOHOMN AESITeTbHOCTH;
Obyuarowutics NOIYYUM 803MOHNCHOCMb 0151 (POPMUPOBAHUL:

* BHYTPEHHEN MO3UILIMM LIKOJBbHUKA HA YPOBHE IOJOXKUTEIBHOIO OTHOUIEHUS K IIKOJIE, TOHUMAaHMUS
HEOOXOIMMOCTH YUYEHUsI, BEIPAXKEHHOTO B MpeobiiajaHuu yaeOHO-TI03HABATEIbHBIX MOTHBOB;

* BBIPQXKEHHOH YCTOWYNBON yueOHO-T103HABATEIHHON MOTHUBAIIUN YUCHHUS;

* YCTOMUYMBOI0 yueOHO-TI03HABATEILHOIO MHTEPECA K HOBBIM OOIIMM crioco0aM pelieHus 3a1a4.

MeTaﬂpe}IMeTHLIe:

B cdepe peryasiTHUBHBIX YHUBEPCATBHBIX YUEOHBIX TEHCTBUMN yUalllUXCS:

* [IJIJAHUPOBATh CBOU JICHCTBHSI B COOTBETCTBUH C TIOCTABICHHOM 3aJaueii U YCIOBHUSAMM €€ peaau3aluu,
B TOM YHCJI€ BO BHYTPEHHEM ILJIaHE;

* YUUTBIBATh YCTAHOBJICHHbIE IIPABUJIA B INIAHUPOBAHUU U KOHTPOJIE CIIOCO0A PELICHNUS;

* OCYIIECTBIISITh UTOTOBBIM 1 MOIIATOBBIM KOHTPOJIb 110 PE3yibTaTy;

* OLICHHUBAThH MPABUIILHOCTD BBIIIOJHEHUS JEHCTBUS HA YPOBHE aJ€KBaTHOM PETPOCIEKTUBHOMN OLIEHKH
COOTBETCTBHS PE3YJIbTATOB TPEOOBAHUSAM JAHHOM 3a7a9d U 3a/1a4HOM 00JIacTH;

* Q/IeKBaTHO BOCIPUHUMATh IMPENJIOKEHUS U OLIEHKY Y4YWTENeW, TOBapUUIEH, pOIUTENEed U APYyrux
JTIOJIEH;

* pa3nuyath cnoco0 U pe3ysbTaT AeHCTBHSL.

Obyuarowuiics noay4um 03MOMCHOCMb HAYYUMCA!

* B COTPYAHMYECTBE C YUUTEJIEM CTaBUTh HOBbIE YUeOHBIE 33/1a4H;

* MIPOSIBJIATH [MO3HABATENbHYIO HHUIIMATUBY B YUEOHOM COTPYIHHUYECTBE;

* CaMOCTOSITEJIbHO aJI€KBAaTHO OLIEHUBAThb IPAaBUJIBHOCTb BBINOJIHEHHUSI JEMCTBUSI WU BHOCHUTH
He00X0IMMbIe KOPPEKTHUBBI B UCIIOJIHEHHE KaK 110 X0y €ro peaji3aliy, TaKk U B KOHIIE JeHCTBUS.

B cepe no3zHaBaTebHBIX YHUBEPCATBHBIX YICOHBIX IEHCTBHMA YUAIIHXCS:

* OCYLIECTBIATh TOUCK HEOOXOAMMON HMH(OpPMALUU Ui BBIIOJIHEHUS BHEYYEOHBIX 3aJaHUU C
UCIOJIb30BaHWEM Y4eOHOM JuTepaTypbl MW B OTKPBHITOM HWH(OPMALMOHHOM IPOCTPAHCTBE,
SHIMKJIONEINH, CIIPABOYHUKOB (BKIIIOUAs AIEKTPOHHBIC, TU(PPOBEIE), KOHTPOIUPYEMOM MPOCTPAHCTBE
HNuTtepnera;



* OCYUIECTBJIATH 3anmuch ((hukcauio) BHIOOPOUHONM HMH(popMau 00 OKpy’KarolmeM MHupe u o cebe
CaMOM, B TOM YHCJIE€ ¢ MOMOIIb0 HHCTpyMeHTOB UKT;

* CTPOUTH COOOIIEHHMS, IPOCKTHI B YCTHOW U MMCbMEHHOH (opme;

* IPOBOJIUTH CPAaBHEHME U KJIACCU(DUKALIMIO IO 3aJJaHHBIM KPUTEPHSIM;

* YCTaHABJIMBATh IPUYMHHO-CIICJICTBEHHBIC CBSI3U B H3Y4aeMOM KpyTe sSIBJICHUI;

* CTPOUTH pacCykIeHUs B (OpME CBSI3U MPOCTHIX CYXkAEeHUI 00 00BEKTE, €ro CTPOEHUH, CBOMCTBAX U
CBSI3aX;

Obyuarowuiica nOIy4Um 603MONCHOCIb HAYUUMBCL:

* OCYIIECTBIIATH PACHIMPEHHBIN MOMCK MHPOPMAIMH C UCTOIH30BAHUEM PECYPCOB OMOIMOTEK U CETH
Hutepner;

* 3aIUCHIBaTh, (PUKCUPOBATh MH(POPMAINIO 00 OKPYXAIOIIUX SBJICHUSAX C MOMOIIBI0 MHCTPYMEHTOB
UKT;

* OCO3HAHHO ¥ MPOU3BOJILHO CTPOUTH COOOIICHNS B YCTHOM M MUCHbMEHHOM opme;

* OCYILECTBJIATh BbIOOp Haubosee 3(h(hEeKTUBHBIX CIIOCOOOB PELIeHUs 33]ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUU;

* CTPOUTH JIOTMUYECKOE PACCYXkIEHUE, BKIIOYAOLIEe YCTAHOBIEHUE TPUUMHHO-CIIEICTBEHHBIX CBsI3€H;

* MOTYT BBIMTH Ha TEOPETHUYECKUI YPOBEHb pEIICHUS 33/]a4: pEeIIeHHE IO ONpPEACICHHOMY IUIaHy,
BJIaJIeHHE OCHOBHBIMH IIPUEMaMU PEIICHUS, OCO3HAHUS JIeATEbHOCTH 110 PELICHUIO 3a/1auH.

B cdepe kOMMYHHMKATHBHBIX YHUBEPCAJIbHBIX YUCOHBIX IEHCTBUM yUaIlUXCs:

* QJICKBATHO MKCIOJb30BaTh KOMMYHHKATUBHBIE, IIPEXKJE BCErO - PEUYEBbIC, CPEACTBA Ul pPELICHUS
pasUYHBIX ~KOMMYHUKAaTHBHBIX  3a/a4, CTPOMTb MOHOJIOTMYECKOe COOOIIeHue,  BIaJeTh
JMAJIOTHYECKOi (hOpMON KOMMYHHKAIIWHU, UCIIOJB3Ys, B TOM 4Hcie cpeactBa u uaHctpyMentsl UKT u
JMCTAHIIMOHHOI'O OOILEHMS;

* JONYyCKaTh BO3MOXXHOCTh CYIIIECTBOBAHUS Yy JIOJAEH Pa3IMYHBIX TOYEK 3pPEHUSA, B TOM YHCIIE HE
COBIIQJAIONINX C €ro COOCTBEHHOM, M OpPUEHTHPOBATHCS Ha MO3MIMIO MapTHEpa B OOIIEHUH H
B3aHMOJCHCTBUH;

* YUUTBHIBATH Pa3HbIE MHEHUSA U CTPEMUTHCS K KOOPAWHALIMY PA3IMYHBIX NTO3ULIUNA B COTPYIHUYECTBE;

* (opmynupoBaTh COOCTBEHHOE MHEHUE U TIO3ULHUIO;

* JIOTOBApUBATHCS M MPUXOAUTH K OOIIEMYy PEIICHHI0O B COBMECTHOH JESTENIbHOCTH, B TOM YHUCIE B
CUTYAalUU CTOJIKHOBEHHS UHTEPECOB;

Obyuarowuiics NOIYYUm 803MOICHOCHL HAYYUMbCAL:

* YYUTBIBATh U KOOPAMHUPOBATb B COTPYJHMUYECTBE OTJIMYHBIE OT COOCTBEHHON MO3MIMU JIPYTHX
JTIOJICH;

* YUUTHIBATh pa3Hble MHEHHUS U MHTEPECHl 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

* [IOHUMaTh OTHOCUTEIBHOCTh MHEHHH U TIOJXO0B K PEIICHUIO TPOOIIEMBI;

* AQpryMEHTUPOBATH CBOIO MO3ULUIO U KOOPAUHUPOBATH €€ ¢ NO3ULHUAMU [IapTHEPOB B COTPYAHUYECTBE
IpH BBIpa0OTKE OOIIETO PEIIEHUs B COBMECTHOM 1€ATEIbHOCTH;

* 33/1aBaTh BONPOCHI, HEOOXOAUMBIE Il OpPraHU3aLUU COOCTBEHHOU JIESTELHOCTH M COTPYIHUYECTBA
C IapTHEPOM;

* OCYIIECTBIISITh B3aUMHBI KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOJUMYIO B3aUMOIIOMOIIIb.

IIpeamerHbIe:

- OPUEHTHUPOBATHCS B ABJICHUAX U 00BEKTaX OKPYKAIOIIEro MUPa, 3HaTh IPAHUIIBI KX IPUMEHUMOCTH;
- IOHUMATh OoNpeAeaeHNns GU3NUECKUX BEJIMUYUH U IOMHUTH ONpPEesIonue GopMyJbl;

- TIOHUMAaTh KaKUM (PU3MYECKUM MPHUHIUIIAM U 3aKOHAM MOTYUHSIOTCS T€ WA UHBIE OOBEKTHI U
SIBJICHUS IIPUPOJIBI,

- 3HaHUE MOJIEJIM TTOUCKA PELICHUH A7 3a/1a4 10 (PU3HKE;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHUKH.

- IpUMEYaTh MOJICIH SIBJICHUI U 00BEKTOB OKPYKAIOILEro MUPa;

- aHAJIM3UPOBATH YCIOBUE 3a/1a4U;

- iepehopMyITUpPOBaTh U MOZJECITUPOBATh, 3aMEHITh UCXOIHYIO 3a/1a4y JpYyTroii;

- COCTABJIATS IIJIaH PEIICHNUS;



- BBIAIBUT'ATh U IIPOBCPATH NMPCAJIaraCMbIC AJid pCIICHUA TUIIOTC3bI;
- BJIaICTb OCHOBHBIMHU YMCTBCHHBIMHU OII€pAHUAMU, COCTABJIAOIINMH ITOKMCK PCIICHHUA 3aJa4u.

Conep:xanue nNporpaMMbl BHEYPOUHOI 1eSITeJIbHOCTH
7 knace

BBenenne. Beognoe 3ansarue. Lenu u 3anaun kypea. TexHuka 6€30MacHOCTH.

Pousb 3xcniepuMeHTa B JKM3HH YeJI0BeKA.

Teopus: I3y4nTh OCHOBBI TEOPHUH IOIPEIIHOCTEN. [lorpentHocTH NpsMBIX U KOCBEHHBIX U3MEPEHUN,
MaKCHMajbHasi IOTPEIIHOCTh KOCBEHHBIX HM3MEPEHHH, Yy4YeT MOTPEIIHOCTEH W3MEPEHHH IIpU
noctpoeHnn rpadukos. Ilpeacrasienue pe3yapTaToB H3MepeHHid B (hopme TabIuIl U TpaduKOB.
IIpaxmuxa: OCHOBBI TEOPUH INOTPEIIHOCTEH MPUMEHATH IPU BBITOJHEHUU 3KCIEPUMEHTAJIbHbIX
3aj1a4, IPaKTHYECKUX padoT. (¢ ucmoib3oBaHueM odopynoBanus «Touka pocray)
Xapakmepucmuka 0CHOBHBIX U008 0esIMENbHOCU!

[IpuBoaute mpuMepsl O0BEKTOB H3y4eHUs ¢(usuku ((uznyeckue sBICHUS, (QHU3MUECKOE TeJo,
BeIIeCTBO, ¢usmueckoe mose). Habmogate u aHanmu3upoBath (u3nyeckue sBieHUsS ((HUKCHPOBATH
U3MEHEHHUs CBOMCTB O0OBEKTOB, CPAaBHUBATh UX U 000011aTh). [I03HAKOMUTBCS € SKCIIEPUMEHTAIILHBIM
METOAOM HucciefoBaHuss npuponasl. COopka npubopoB u  KOHCTpykuui. Mcnosnb3oBaHue
U3MEPUTENIbHBIX NPpUOOpOB. BrinonHeHne 1abopaTOpHBIX M IMpaKTUYECKUX pabor. JluarHoctuka u
yCTpaHEHHUe HeucnpaBHocTel npuOopoB. BeicTpanBaHue runore3 Ha OCHOBAHUU UMEIOLIUXCS JaHHBIX.
Mexanuka.

Teopusi: PaBHOMEpHOE U HepaBHOMEpHOE JIBMKeHHE. ['paduueckoe NpeACTaBICHUE JBUKECHHUS.
Pemenue rpadguueckux 3anad, pacueT MyTH M CPEIHEM CKOPOCTH HEPAaBHOMEPHOTO JIBHIKEHUS.
[Tonatue nHepuun U UHEpTHOCTU. LleHTpobexHas cuia. [IpuMeHeHre JaHHBIX (U3MUECKUX MOHSATHH
B XKM3HEAEITeNbHOCTH YesioBeka. Cuia ynpyrocTu, cujia TpeHUsl.

IIpaxmuxa: ViccnenoBanne 3aBUCHUMOCTH CHJIBI YIPYTOCTH, BO3HHKAIOIIEH B IPYXKHUHE, OT CTEINEHU
nedopmaruu npykunbl. OnpeneneHue kodh@uimenta TpeHUs: Ha TpruOoMeTpe. (€ UCMoJIb30BaHUEM
oboopynoBanus «Touka pocray)

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT CHJIBI HOPMaJIbHOTO JABJICHMUS.

Xapakmepucmuka 0CHOBHbBIX 8U008 OEAMENbHOCTIL:

Ananu3 Ttabnuu, rpagukoB, cxeM. [louck oObsicHeHUs HaOmOAaeMbIM coObITUSM. OmnpezneneHue
CBOWCTB NpUOOPOB IO uepTekaM U MOJENSIM. AHAJINW3 BO3HUKAIOUMX IPOOJEMHBIX CHUTYalUi.
N300paxaTh cucreMy KOOpAMHAT, BBIOMpATh TEIO OTCYETA U CBA3BIBATH €r0 C CHCTEMOM KOOpPJMHAT.
Hcnonb30BaTe cUCTEMY KOOpPAMHAT JJsl M3Y4YeHUs MpsIMOJIMHEHHOro naBmxkeHus Ttena. COopka
puOoOpoB M KOHCTpYyKUMiA. Mcnonp3oBanue u3mMepuTenbHbIX MPHUOOPOB. BrinonHenne 1abopaTopHBIX
U TpPaKTHYECKHX paboT (¢ HMcmosab3oBanueM odopynoBanusi «Touka pocray). JlmarHoctuka u
yCTpaHeHue HerclpaBHOCTeN MpruOopoB. BricTpanBaHue TUnoTe3 Ha OCHOBAaHUH UMEIOIIUXCS TaHHBIX.
KonctpynpoBanue u MonenupoBaHue. BrllogHeHHe 3ajaHUi MO YCOBEPIIEHCTBOBAHMUIO NMPHOOPOB.
Pa3paboTka HOBBIX BapuaHTOB OMNbITOB. Pa3paboTka M MpoBepKa METOJUKU SKCHEPHUMEHTAIbHOMN
pabotel. Pabota B MajibIX rpynmax. AHAJIW3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE pELICHHE,
nencteus. llpencraBiieHne pe3ysbTaTOB MApHOW, TPYNIIOBOW JEATENBHOCTH. YYacTHUE B JUAJIOTE B
COOTBETCTBHHM C ITPaBUJIAMU PEYEBOTO TIOBEIECHUS.

I'mapocraTuka.

Teopus: 3akon Apxumena, 3akoH [lackais, THAPOCTATUYECKOE NABJIICHHE, COOOIIAIOMINUECS COCY/IbI,
TUIPaBIMYECKHUE MAIIHUHBIL.

Ilpakmuxa: 3a0auu: BBITAJIKUBAIOIIAs CHUJa B Ppa3IMYHBIX CUCTeMax; HpUOOpHl B 3ajayax
(coobmmaromuecs: CoCy/Ibl, THAPABIMYECKIE MAIIUHBL, pbluaru, OJ0KH).

OKCIIEpUMEHTAIIBHBIC 3a1aHU:

1)uzmepenue cuibl Apxumena,

2)U3MEPEHUE MOMEHTA CHUJIbI, ICMCTBYIOIIErO HA phIyar,

3)uzmepenue paboThl CHIIBI YNPYTOCTH MPU MOABEME T'Py3a C MOMOIIBIO MOABMIKHOTO HITH
HETOBMKHOTO OsToKa(c McmoIb3oBaHueM odopynoBanus «Touka pocTay)

Xapaxmepucmuxa 0CHO8HbBIX 8UO08 0eAMENbHOCIU:



Ananu3 tabnui, rpadukoB, cxeM. [Torck o0bsicHeHus Habm0gaeMbIM cOoOBITHSIM. COOpKa TPUOOPOB U
KOHCTpYyKUMK. Vcrnonb3oBaHue M3MEpUTEIbHBIX NPUOOPOB. BrimonmHeHue nabopaTopHbIX U
MPAKTUYECKNX pabor. Jl[marHocTMka W yCTpaHCHHWE HEUCIPABHOCTEH mpuOopoB. BricTpanBaHue
TUIOTE3 HAa OCHOBAHUU MMEIOIIUXCS NaHHBIX. KoHcTpyupoBanue u MmonenupoBanue. Pabora B Maibix
rpynnax. AHaJIM3UPYIOT, BBIOMPAOT U OOOCHOBBIBAIOT CBOE peulieHue, aeictBus. llpencrasienue
pe3yJIbTaTOB MapHOM, TPYIIOBOM aearenbHOCTH. [loaroroBka cooOlieHUd W JOKIAJ0B. YyacTHe B
JI1aJIOTe B COOTBETCTBUU C ITPAaBUJIAMU PEUEBOT0O TIOBEICHUSI.

CrarTuka.

Teopusa: bnok. Poruar. PaBHOBecue TBepAbIX Tei. YcioBHs paBHOBecus. MomeHT cuibl. [IpaBuio
MOMEHTOB. LleHTp TskecTu. MccnenoBanue pasiavuHbIX MEXaHMYECKUX cucTeM. KoMOMHMpOBaHHbIE
3a/1a4u, UCIOJIb3Ysl YCIOBUS PABHOBECHS.

Ilpaxmuxa: VI3roToBienne paboTaromei cucTeMbl OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTU.

Anamu3 Tabmun, rpagukoB, cxeM. [lowck oObsicHeHHs HaOmomaeMbIM coObITHAM. OrmpeneneHue
CBOMCTB MNpUOOPOB MO UYEpPTeKaM M MOJCNIAM. AHAIU3 BO3HHUKAIOUIMX MPOOIEMHBIX CHUTYaIUH.
Habmronate neiicTBue mpocThiXx MeXaHU3MOB. [103HAKOMUTBCS ¢ (PU3NUECKON MOJAETHIO «aOCOIIOTHO
TBEpAOE Teno». Pemarh 3amaun Ha mpuMeHeHHe ycioBUs(IIpaBuiia) paBHOBeCHs pbruara. [IpumeHsTh
ycioBue (MpaBUIIO) PABHOBECHUs pblyara JUisi OOBSICHEHMS JEHUCTBUS Pa3IMYHBIX HHCTPYMEHTOB,
UCIONIb3YEMBIX B TeXHHKE U B ObiTy. COopka mnpuOOpoB U KOHCTpyKuuid. Mcmonb3oBaHue
M3MEPUTENIBHBIX MPUOOPOB. BrImonHenne 1abopaTOpHBIX M MPAKTUYECKHX padoT. JmarHoctuka u
yCTpaHEHHe HeucrpaBHOCTeH mpuOopoB. BeicTpanBaHue runoTe3 Ha OCHOBAHUH UMEIOIIUXCS IAHHBIX.
KoHncTpyupoBanue u MonenupoBaHue. BpinoiaHeHHe 3aJaHuil [0 YCOBEPILIEHCTBOBAHHUIO IMPUOOPOB.
Pa3paboTka HOBBIX BapuaHTOB OMbBITOB. Pa3paboTka M MpoBepKa METOJUKU IKCHEPUMEHTAIbHOMN
paboTHLI.

Paborta B ManbIx rpynmnax. AHaJIM3UpPYIOT, BHIOMPAOT U OOOCHOBBIBAIOT CBOE pEILIEHUE, JEUCTBUSL.
[IpencraBinenue pe3yiabTaTOB IMApHOM, TPYNIOBON nearenbHOCTH. [loaroroBka cooOmmieHUd u
noxiagoB. OCyIIECTBIAIOT CAaMOOLIEHKY, B3aUMOOLICHKY JAEATEIbHOCTU. Y4YacTue B JHUAlOre B
COOTBETCTBHH C MTPaBUJIAMU PEUEBOT0O TIOBEICHUSI.

8 kiacc

TenJioBble sIBJIEHNS.

TennoBoe pacupenue Tei. [Iporieccs MiaBieHns U OTBEPAECBAHUS, HCTIAPEHUS U

KoHeHcanmu. Teronepenava. BiaakHOCTh BO3/TyXa Ha pa3HbIX KOHTHHEHTAX.
Hemoncmpayuu: 1. HabmogeHue TassHus 1bAa B BOJE.

2. CKOpOCTb UCTIAPEHUS PA3ITUIHBIX JKUAKOCTEH.

3. TeruoBble ABUTATENN OYAYIIETO.
Jlabopamopnule pabomut (¢ Kcnosib30BaHueM 000pynoBanus «Touka pocray)

1. VI3mMeHeHus IJIMHBI TeNla IpU HarpeBaHUU U OXJIAXKICHHUH.

2. OTnuBKa mapauHOBOTO COJIATHKA.

3. HaOmroieHue 3a 1m1aBiIeHUEM Jba

4. OT yero 3aBUCUT CKOPOCTh UCTIAPEHUS KUIKOCTHU?

5. HaGnroienue TemionpoBOAHOCTH BOJIBI M BO3yXa.
Xapaxmepucmuka 0CHOBHBIX 8UO008 0esIMENbHOCTU.

CamocrosaTenbHO (HOPMYIHPYIOT MMO3HABATEIBHYIO 33auy. YMEIOT C MOMOUIbIO BOIIPOCOB 10OBIBATH
HelocTalylo  uHpopMmauuto.  Vcrnonb3oBaHME  M3MEPUTENBHBIX — NMPUOOpPOB.  BeimosnHeHue
71a00paTOPHBIX W MPAKTUYECKHX pPabOT. J[MarHOCTWKAa M yCTpaHEHHWE HEHMCIIPaBHOCTEH MpPHOOPOB.
BeicTpanBaHue runore3 Ha OCHOBaHUU UMEIOLIMXCS NaHHBIX. KOHCTpynpoBaHue U MOAETMPOBAHNUE.
BrinonHenue 3a1anuii 0 yCOBEPIIEHCTBOBaHUIO NMPHOOPOB. Pa3paboTka HOBBIX BapHAaHTOB OIBITOB.
Pa3paboTka w mpoBepka METOIWKH SKCIEPUMEHTAIbHOW paboThl. Pabora B Manmbix Tpymnmax.
AHanu3upyloT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE pelieHue, AeiucTus. [IpencraBnenue pe3yabTaToB
NApHOM, TPYNIIOBOM AEATEIBHOCTU. YYacTue B JUAJOre B COOTBETCTBUHU C IPABMIAMHM PEUEBOTO
MOBEJICHHS.



JleKTpUYeCKHe SABJICHUS.

Mukpomup. Moaenu aroma, cymectBoBaBmue a0 Hadana XIX. HMctopusi OTKpBITHS W JeHCTBUS
raJlbBAHUYECKOTO 3JeMeHTa. Mcropusi co3manus dnekTpodopHoit MammHbl. OmnblT  Bonbra.
DJIEKTPUYECKUI TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnojib3oBannem ogopynoanusi «Touka pocrtay)

1. Moxenu aToMOB.

2. 'anpBaHWYECKUE DJICMCHTHI.

3. Pabora anekTpodopHOil MaIIUHBEI.

4. OnbiTel Bonbra u ['anbBanm.

Jlabopamopnuwie pabomul:

1. Co3pnanue ranbBaHUYECKHUX JIEMEHTOB U3 MOJIPYUYHBIX CPECTB.

2. DIIEKTPUYECKUH TOK B )KUJIKOCTSX.

Xapaxmepucmuka OCHOBHBIX BUJIOB J€SITEIbHOCTHU:

YopaBigOT CBOEH MO3HABATENbHOW M Y4eOHOUM AESITENbHOCTHIO MOCPEICTBOM IMOCTAHOBKH LENEH,
[JITAHUPOBAHUS, KOHTPOJIA, KOPPEKIMH CBOUX JCHCTBUH M OIICHKM YCHEINIHOCTH YCBOCHHS.
CpaBHuBaoT crnocod0 M pe3yibTaT CBOUX JEHCTBUI € 00pa3lioM - JHCTOM COMPOBOXKICHUS.
OO6napyxuBalOT oTKJIOHEHHS. OOTyMBIBalOT NPUYMHBI OTKJIOHEHUH. OCYyIIECTBISIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJb. Vcmonp30BaHHE U3MEPHUTENBHBIX MPHOOPOB. BrlmonHeHue mabopaTOpHBIX U
MpaKkTUYECKUX padoT. JlmarHoctvka W yCTpaHEHHWE HEUCIpaBHOCTEH mpubopoB. BricTpanBanue
TUIOTE3 HA OCHOBAaHUH UMEIoIUXcs JaHHBIX. KoHCTpyrnpoBaHue U MoJIeTupOBaHHeE.

JIEKTPOMATHUTHBIE SIBJICHUS.

MarnuTHOE TIOJE B BemecTBe. MarHuTHas aHoMmanus. MarHutHele Oypu. PasHoBumHocTH
ANEKTPOU3MEPUTETBHBIX MTPUOOPOB. Pa3HOBUIHOCTH 31EKTPOABUTATEICH.
Hemoncmpayuu (¢ icnonb3o0BanueM odopynoBanus «Touka pocray):

1. HarnsagHoCTh MOBE/IEHUS BELIECTB B MATHUTHOM T10JIE.

2. IlpezeHTany 0 MarHUTHOM T10JIe 3€MJIM M O MAarHUTHBIX OypsiX.

3. JleMoHCTpamus pa3HOBUIHOCTEH IEKTPOU3MEPHUTEIBHBIX IIPHOOPOB.

4. HarisiiHOCTh pa3HOBHIHOCTEH 3J1€KTpOBUTaTENEH.
Jlabopamopuvie pabomei: 1. UccnenoBanue pa3inyuHbIX 2JIEKTPOU3MEPUTEIBHBIX IIPUOOPOB.
Xapaxmepucmuka 0CHOBHBIX U008 0esTMeNbHOCTU.

VYrpaBnsitoT cBoel MO3HABATEIbHOW W YyUE€OHOW MEeATEeThHOCTHIO MOCPEICTBOM IMOCTAHOBKH IIETIEH,
IUIAHUPOBAHMS, KOHTPOJSA, KOPPEKLIMHM CBOMX JEHCTBUH UM OLICHKH YCIEHIIHOCTH YCBOEHUS.
CpaBHHBAIOT CHoco0 M pPe3yJbTaT CBOUX JEHCTBHM C 00Opa3loM - JIUCTOM COIPOBOXKIICHUS.
OOHapyXuBatOT OTKIOHEHUs. OOIyMbIBAIOT IPUYMHBI OTKJIOHEHUH. OCyIIECTBISAIOT CAMOKOHTPOIb U
B3aMOKOHTPOJIb.

OnrTuyeckue siBJICHHS.

HcTounuku cBera: TEIUIOBBIE, TIOMUHECIIEHTHBIE, NICKYCCTBEHHBIE. V3roToBIeHNE KaMephl - 00CKypa
W HCCIIEeOBaHUE H300pakeHUS C TIOMOINBI0 MOAeTH. MHOTOKpaTHOe H300paKeHHWe NpeaMeTa B
HECKOJIbKUX TJIOCKHX 3epKajaX. M3roToBUTh MEPUCKON M C €ro MOMOIIBI0 MPOBECTH HAOIIOICHUS.
[IpakTHdeckoe HCIONB30BAaHWE BOTHYTBHIX  3€pKaj. 3pUTEIbHBIC HWILTIO3UH, TOPOXKIacMbIe
mpenomiieHneM cBeta. Mupaxu. Pa3Butue BOJOKOHHOHW onTukd. MCronb30BaHHE 3aKOHOB CBETa B
TEXHHKE.

Hemoncmpayuu(c icrosib30BaHueM 06opynoBanusi «Touka pocTay)

1. PaznuuHble HCTOUHUKH CBETA.

2. N300paxkeHne peaMeTa B HECKOJIBKUX MIIOCKUX 3epKaax.

3. M300pakeHre B BOTHYTHIX 3€pKajax.

4. Vicnonb30BaHUE BOJIOKOHHOM ONTHUKHU.

5. YerpoiicTBo poToanmapaToB, KHHOIPOSKTOPOB, KAJICHIOCKOIIOB.

Jlabopamopuvie pabomoi:

1. 3roToBneHne KkaMepsl - 00CKypa U MUCCIIeIOBAHUE N300paKEHHS C TIOMOITHI0 MOJICITH.

2. [IpakTHdeckoe MpUMEHEHHUE TIOCKUX 3epKall.

3. [IpakTuyeckoe UCIOIb30BAaHUE BOTHYTHIX 3€pKall.



4. VI3roToBNeHHE EPUCKOIA M HAOIIOICHUS C TIOMOIIIBIO MOJIEIIH.

Xapaxmepucmuka 0CHOBHBIX 8UO08 0esIMENbHOCTU.

YOpaBisSOT CBOCH IMO3HABATENBHOW M Y4€OHOW JCSITENLHOCTHIO IMOCPEICTBOM IMOCTAHOBKH IIENECH,
IUTAHUPOBAHUS, KOHTPOJIS, KOPPEKIIUU CBOMX JCHCTBUI U OLEHKU YCIEIIHOCTH YCBOCHHUS. Bpiienstor
1 GOpMYyIUPYIOT TO3HABATEIHHYIO IIENb. BBIIEISIOT KOJIMYECTBEHHBIC XapPaKTEPUCTUKH OOBEKTOB,
3a/laHHbIe ciioBaMu. [[pUHUMAIOT MO3HABATENBHYIO LIEIb U COXPAHSIOT €€ MPH BHIIOJHEHUH YUeOHBIX
neiictBuii. OCO3HAIOT CBOU AeHCTBUS. VIMEIOT HAaBBIKM KOHCTPYKTHBHOTO OOILICHHS B MAJIbIX TPYTIIIaXx.

Yenosek U npupoja

ABTOMaTHKa B Hawie xu3HU. [Iprmepnl UCIONB30BaHUS aBTOMATUYECKUX YCTPOWCTB B HAyKe, HA
npousBoJicTBe U B ObiTy. CpenctBa cBsizu. Pagumo u teneBuieHue. ANbTEPHATUBHBIE HCTOYHHKHU
sHepruu. Buapl anmekrpocranHimii. HeoOXoAMMOCT, DKOHOMHUM  MPHPOJHBIX  PECYpcoB U
UCIIOJIb30BaHM s, HOBBIX SKOJOTHYHBIX U 0€30IacHbIX TexHoNoruil. Hayka u 6e30macHOCTb JIto 1eH.
Jemoncmpayuu: 1. poroMaTepuanbl U CIAUIBI IO TEME.

Jlabopamopuvie pabomoi: 1.13yuenune neicTBUI CPEACTB CBSI3U, PAAHO U TEICBUACHHUS.
Xapaxmepucmuka 0CHOBHBIX 8UO008 0esMENbHOCTU.

CaMocTtosTenbHO (HOpMYIHPYIOT MO3HABATENBHYIO 3a/1ady. YMEIOT (WM Pa3BUBAIOT) CIIOCOOHOCTH C
MTOMOIIIBIO BOTIPOCOB JTOOBIBATH HEIOCTAIONIYIO HH(POPMAITHIO.

®opmMbl OpraHuzanuu 00pa3oBaTeIbLHOIO NMpolecca:

- TPYIIOBas;

- UHAUBUIYyaJIbHAS,

- ¢ppoHTaTBHAS.

Beaymme TexHosoruu:

Hcnonb3yroTcs S7I€MEHTH  CIAEAYIONIMX TEXHOJNOTHH: MPOeKTHas, MpobIeMHOro oO0ydYeHws,
MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOT'O MBIIIICHHUS, TPOOJIEMHOTO JUaora, UrpoBasi.
OcHoBHbBIE MeTOAbI pa00THI HA YPOKe:

Benymmumun wmetomamMu  00y4deHUsT SBISIOTCS: 4YaCTUYHO-TIOMCKOBOM, METOJI MaTEeMaTHYECKOTO
MOJEJIMPOBAHUS, aKCHOMATUYECKUI METO/I.

DopMbI KOHTPOJIA:

Tax Kak 3TOT Kypc sSIBISI€TCS JOMOTHUTENBHBIM, TO OTMETKA B Oasiax He CTaBUTCS.

VYyamuiicss yduTcsi OlIEHUBATh CeOsl U APYTUX CaM, UYTO MO3BOJISIET pa3BUBATh YMEHHUS CaMOaHAIM3a U
CHOCOOCTBYET PAa3BUTHIO CAMOCTOATEIBHOCTH, KAaK CBOMCTBY JIMYHOCTH Yydailerocsi. BrisBieHue
MPOMEXYTOUYHBIX M KOHEUYHBIX PE3yJIbTATOB YyYalIUXCS MPOUCXOJUT Yepe3 MPaKTHUUECKYIO
NeSATEeIbHOCTD; 3a4ETHBIE PAOOTHI:

* TeMaTUYecKasi MoA00pKa 3a4au Pa3IMuYHOTO YPOBHS CIOKHOCTH C MPEJICTABICHUEM PAa3HBIX METO/IOB
peIICHHsI B BHJIC TEKCTOBOI0 JIOKYMEHTA, Mpe3eHTaluu, Gud-aHuManuu, BUAeopoIuKa win Web
- cTpaHMUBI (caiiTa)

* BBICTaBKa ITPOCKTOB, MPE3EHTAINH;

* JIEMOHCTpAIMs JKCIEPUMEHTa, KAYeCTBEHHOW 3aJadyd C KaueCTBEHHBIM (YCTHBIM WM B BHJE
MPUJIOKEHUs, B TOM 4YHCJE, TPE3CHTAIMEH) OMHCaHWeM TIpollecca Ha 3aHATHH, (ecThBaie
AKCIIEPUMEHTOB; (PU3MUECKUE OTUMITHA/IBI.



Kane}mapno-TeMaanecKoe IJIAHUPOBAHHUE 7 KJ1ace

Ne
n/n

Hara
MPOBEJICHUS
Ilnan | dakr

Tema 3ausaTus

HUcnosb3oBanue
000py/10BaHMsI IEHTPA
€CTeCTBEHHOHAYYHOH |
TeXHOJO0TN4eCKOM
HaNpaBJIeHHOCTEH
«Touka pocra»

IIpUMEYaHnC

1. Beenenue (14)

BBognoe 3anstue. lLlenum wu | KomnberoTepHoe
3ajaud  Kypca. Texnuka | obopynoBaHue
1 0€301MacHOCTH.
2. Poab dkcniepuMeHTA B KM3HU YeioBeKka (34)
Cucrema eIMHULL, TIOHATHUE O KommerorepHoe
MIPSIMBIX u KOCBEHHBIX | 000pyI0OBaHUE
2 U3MEPEHUSIX
OU3NUECKHUI SKCIIEPUMEHT. O6opynoBanue TUTSt
Bunanr (bU3UYECKOTro | JEMOHCTpAIIUA
HKCTIIEPUMEHTA.
[TorpemHocThb HU3MEpeHusl.
Buner
MOTPENIHOCTEN U3MEpeHusl.
Pacuér
3 MOTPEIIHOCTH U3MEPEHMUSL.
JlaGopaTtopHnast pabota O6opynoBanue ajist
«M3mepenne o0beMa TBEpAOro | J1abopaTOpHBIX — paboT H
tena». [IpaBuna opopmineHus | y4EeHHYECKHUX OIMBITOB
4 1a00paTOpHOil paboTBHI.
3. Mexanuka (84)
PaBHOMepHOE u | ObopynoBanue aJs
HEPaBHOMEPHOE nabopaTopHblx paboT H
5 JIBVKCHUSI. YYEHUYECKUX ONBITOB (HA
['padmyeckoe mpencTaBicHue 6ase kommtexToB s OI'9)
6 JIBIDKEHUS.
Pemenwne rpadpuueckux 3amad,
pacyeT OyTH U  CpeaHel
CKOpOCTH
7 HEPABHOMEPHOTO JIBUKCHHS.
[TonsitTue WHEPIHH u
WHEPTHOCTH.
8 LlenTpoOesxHas cuia..
9 Cuna ynpyrocty, cuna TpeHus | OGopynoBaHue JUist
JTaGopatopas pa6oTa nabopaTopHbIX paboT H
«McenenoBanne 3apucumocty | YICHHIECKHX ONBITOB (Ha
CHITBI yIpyroctH, 0a3e koMIuiekToB 11 OI'D)
BO3HHUKAIOIIEH B
10 IIPYKUHE, oT CTETIEHU




nedopmaruu
HPYKUHBD.

11

JlaGopaTtopHnas pabota
«Omnpenenenue ko3P durpieHTa
TPEHUsS Ha TPUOOMETPEY.

12

JlaGopaTtopHnas pabota
«HMccnenoBanne 3aBUCUMOCTH
CHUJIBI TPEHUS OT CHJIBI
HOPMAJTHHOTO JABJICHUS.

O6opynoBanue st
nabopaTOpHBIX  paboT U
YYEHUYECKUX OTBITOB

4. 'mapocraTtuka (124)

13

[I;moTHOCTE. 3amgaua

I'epona

naps

14

Pemenue 3amau MMOBBIIIEHHOM
CJIOKHOCTH Ha pacyeT
IIJIOTHOCTH

BCIICCTBA.

O6opynoBanue
JIEMOHCTpAIUA

JJIA

15

Perenue 3a1a4y nmoBhIIIIEHHON
CIIOKHOCTH

16

JlaBineHue KUAKOCTH U Tasa.
3akoH
ITackansa

17

Coo0bmaronirecs: Cocyasbl.

O6opynoBanue JUTSL

JEMOHCTPALMI

18

JlaGopaTtopHnast pabota
«M3roroBiienne
¢dboHTaHAY

MOJENHN

19

JlaGopaTtopHnast pabota
«M3rorosiienue
¢doHTaHAY

MOJENHN

20

3akoH [lackains. /laBnenue B
JKHJIKOCTSIX U Ta3ax.
['uapaBnuyeckre MalluHBbI.
Coo0bmraronirecs: CoCcyasbl.

O6opynoBanue ajist
nabopaTopHbIx paboT H
YYEHUYECKUX OTBITOB (HA
0a3ze komruiekToB st OI'D

21

BritankuBaromas cuia. 3aKoH
Apxumena.

O6opynoBanue
JEMOHCTPALUI

TUTSt

22

JlaGoparopHas paboTa
«BbrsicHEHNE
TUTaBaHUS

TE.

yCIOBHS

O6opynoBaHue s
n1abopaTopHbIX paboT W
YUEHUYECKUX OTIHITOB

23

bnox 3aga4d Ha 3axon Ilackars,
3aKOH ApXuUMena.

24

biok 3ama4d Ha 3akoH Ilackans,
3aKOH ApXHMena.

O6opynoBanue VIS

JEMOHCTPALUI

5. Cratuka

(104)

25

bnoxk. Prruar.

26

PaBHOBecue
MowmeHT
MOMCHTOB.

TBCPABIX TCII.
cunsl.[IpaBuio

O6opynoBaHue
JIEMOHCTpALII

1A




27

Hentp TSKECTH.
Uccnenosanue Pa3IMYHBIX
MEXaHUYECKUX CUCTEM

28

KomOunupoBanHele 3a1auu,
HCIIONB3YS YCIIOBHS
paBHOBECHS.

29

KOM6I/IHI/IpOBaHHHe 3aJa4u,
HCIIOJIb3YA yCJ10BUA
PaBHOBCCH:A

O6opynoBaHue JUIS
JIEMOHCTpALINH

30

JlaGopaTtopHnas pabota
«M3roroBienue paboraromeit
CUCTEMBI OJIOKOBY.
Odopmnenue

paboTHI.

31

Pa6ora HaJ MIPOEKTOM
«bnokn».

JlaGopaTtopHnas pabota
«M3rorosnenue padoTaromiei
CUCTEMBI OJIOKOBY.

O6opynoBanue st
7abopaTOpHBIX  paboT U
YYEHUYCCKUX ONBITOB (HA
Oase koMIuIeKToB st OI'D

32

JlaGopaTtopHnas pabota
«M3rorosnenue padoTaromiei
CUCTEMBI OJIOKOBY.

O6opynoBanue st
nabopaTopHbIX  paboT U
YYEHUYECKUX OTBITOB

33

Odopmnenue paboTHI.

34

3ammura npoeKToB.

KomnsrorepHoe
obopyoBaHue

10



Ka.ﬂennapno-TeMaanecKoe IJIAHUPOBAHHUE 8 ki1acc

Ne
n/n

Jara
MPOBEICHUS
Ilnan | dakr

Tema 3ausaTus

Hcnoabs3oBanue
o0opynoBaHust
LHEeHTpa
€CTeCTBEHHOHAYYHOM
U T€XHOJIOTHYeCKOM
HANIPABJIECHHOCTEH
«Touka pocra»

IIpUMEYaHnC

1. BBenenue (14)

BBomnoe 3amsrme. llenmm | KommbroTepHoe
3aauu Kypca. Texuuka | obopynoBanue

1 0€30MaCHOCTH.

2. TensioBbie siBjaenus (12 u)
PaznoobOpaszue TerioBbIX | KommbrorepHoe
sBieHuil. TemoBoe pacmupeHue | 00opyaoBaHue

2 Tel.
JIabopaTopHas pabora O0opynoBanue s
«M3MeHeHus JUIMHBI TeJa Ipu n1a0opaTOpHBIX PadoT
HarpeBaHUM ¥ OXJIAXKJICHUNY. u YUCHHUECKUX

3 OIIBITOB
Tennonepenaua Habmonenue OOopynoBanue  Juis
TETUTOTIPOBOAHOCTH BOJIBI U JIeMOHCTpAIHHA

4 BO3yXa.
JlabopaTopHas pabora ObopynoBanue s
«3mepenue yaenpHOU 71a00paTOpHBIX PadoT
TETTIOEMKOCTH Pa3IMIHBIX u YUCHUYECKHX

5 BELIECTB). onbiToB  (Ha  0Oase
[InaBneHue u oTBEpEeBaHNUE. kommiexTo a1 OI'S
JlaGoparopHas paboTta «OTIMBKa

6 napauHOBOTO COJIATHKA
JlabopaTopHas pabota ObopynoBanue s
«Habmonenne 3a miiaBjieHueM 1abopaToOpHBIX PadoT
B11 ) ¢: P u YUCHUYECKHX

7 OTBITOB
Pemenne onmumnuaaHbIx 3a1a4d OOopynoBanue  Juis
Ha ypaBHEHHE TEIJIOBOT'O | IEMOHCTPAIHA

8 OanaHca
Perrenne onmuMuaHbIX 3a/1a9 OOopynoBanue  Juis

9 Ha PaCY€T TEIUIOBBIX MPOLECCOB | JIEMOHCTpANUil

10 JIaGoparopust KpucTamaorpapuu.
Hcnapenue n koHaeHcanus. O6opynoBanne  JIst

11 JIEMOHCTpAIUi
CocraB atmMocdepsl, O6opynoBanue  ais
HaOJII0ICHNE TIepexoia JIeMOHCTpAIHH
HEHACBHIIICHHBIX ITapOB B

12 HACBIIIICHHBIC.

13 Brnaxxnocts Bozayxa Ha pasHbix | OOopynoBaHue — ais

11



| | | KOHTHHCHTAaX

| nemoncrpanuii

3. DyekTpuyeckue siBjaeHus (84)

Mukpomup. Mozenu atoma,

O6opynoBanue st

14 cylecTBoBaBiue A0 Hadana XX | neMoHcTpanuit
Hcropus OTKpBITUA U ACUCTBUSA Komnsrorepnoe

15 raJlbBAHMYECKOTO DJIEMEHTA o0opyznoBaHue
Uctopus CO3/1aHUA
351eKTpOohOopHOU

16 MaIIHHbI
OnbiThl Bonbra. Onexkrpuueckuii | KomnbrotepHoe

17 TOK B 3JICKTPOJIUTAX. o0opynoBaHHE
Pemenue onumnuaaueix 3a1a4d Ha | O6opynoBanue s

18 3aKOHBI IIOCTOSTHHOT'O TOKa JIEMOHCTpAIHi
Hab6mronenue 3aBucuMocTu O6opynoBanue st
COIMPOTUBIICHUS MPOBOJIHUKA OT | JIEMOHCTpaIuit

19 TEMIICPATYPHI.
JlabopaTtopHas pabora ObopynoBanue Jist
«OrmpeneneHue CTOMMOCTH n1abopaTopHbIX paboT
M3pPACXOJOBAHHOU u YUYCHUYECKUX
AJICKTPOIHEPTUU oneiToB  (Ha  Oase
10 MOIIHOCTH OTPEOUTENS M IO | KOMILIEKTOB [yt OI'D

20 CUETUHKY»
Pemenue onuMmnuaaHbIx 3a1a4 O6opynoBanue  JIst

21 Ha TEIUIOBOE JIEVCTBUE TOKA JIEMOHCTpAIUI
DNeKTPOMarHUTHBIC SIBJICHHUS. O6opynoBanue  JIst
DNEeKTpOU3MEpPUTENbHbBIE JIEMOHCTpaLui

22 pUOOPBHI.
MaruauTtHas agomanus. | OGopyaoBaHue  JUIs
MaruuTtHrle JIEMOHCTpAIUI

23 Oypu
PaznoBugHOCTH
JNEKTPOABUTATENEH.

24

5. OnTuyeckue siBjieHus (74)
HcToununku cBeTa: TEIIOBBIE, OOGopynoBanue  Juis

25 JIFOMUHECILIEHTHbBIE JIEMOHCTpAIIHHA
MHorokpaTHoe n300pakeHHe
MpeMeTa B HECKOJIBKHUX TUIOCKUX

26 3epKajax.
M3roToBUTH NEPUCKOIL U C €T0 O6opynoBanue s
MTOMOLIBIO IIPOBECTH | JIGMOHCTpPALIUI

27 HaOII0IeHUs
[IpakTHueckoe UCIOIb30BAHUE O6opynoBanne  JIst

28 BOTHYTBIX 3€pKajl JIEMOHCTpAIHi
3pUTENBHBIE WILTIO3UH, O6opynoBanue st
IIOPO’KIa€MBbIE ITPETOMIIEHUEM JIEMOHCTpAIIHA

29 cBeTa. Mupaxu.

30 Pa3BuTHE BOJTOKOHHOM ONTHKU

31 Hcnonp30BaHne 3aKOHOB CBETa B

12



TCXHUKE

6. YesioBek u mpupoaa (44)

32 ABTOMAaTHKA B HaIllEH )KU3HH .

33 Panmo u renesunenue
AJnbTepHATUBHBIC UCTOYHUKH

34 SHepruu. Buasl aneKkTpocTaHInii

Komnerorepnoe
obopynoBaHue

13
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