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ITosicHuTEIbHAA 3alICKA

[IporpamMa BHEYpOUHOW NEATENBHOCTH «DKCIEPUMEHTapuil Mo (U3UKE» E€CTECTBEHHO-
Hay4yHOH HampaBieHHocTH «Touka pocra» co3laHa ¢ IEIbI0 Pa3BUTHI y OO0yYaromuxcs
€CTECTBEHHO-HAYYHOM, MaTeMaTH4ecKoW, HH()OPMAIMOHHONW TI'PaMOTHOCTH, (OPMHPOBAHUSA
KPUTHYECKOIO U KPEaTUBHOT'O MBIIUIECHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOU
HANpaBJICHHOCTH, a TAKXKe JUIA NPAKTUYECKOH OTpabOTKM y4eOHOro marepuana mo ydeOHoMmy
npeamery «dusnukar.

Peanu3zanus nporpaMmsl CIOCOOCTBYET JOCTHXKEHUIO CIEAYIOIINX Pe3yJIbTATOB:
JInuHocTHBIE:
B cdepe MTMYHOCTHBIX YHUBEPCAIBHBIX YU€OHBIX JEHCTBUHN yUalHXCS:
-y4e0HO-TI03HABATEeNIbHBI MHTEPEC K HOBOMY YUEOHOMY MaTepualy M CIOco0aM pemieHus
HOBOMH 3a7a4u;
-OpHUEHTallMs Ha MOHMMaHHWE NPUYMH yCIeXa BO BHEYYEOHOH JAEATENIbHOCTH, B TOM 4YHCIIE Ha
CaMOaHaJIM3 U CaMOKOHTPOJIb Pe3yjbTaTa, Ha aHAJIU3 COOTBETCTBUS PE3YyJbTAaTOB TPEOOBAHUAM
KOHKPETHOM 3a/1a4H;
-CIIOCOOHOCTB K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYUEOHOH e TeIbHOCTH;
Obyyarowuiics NOIYUUM 03MONACHOCb O POPMUPOBAHUA!
-BHYTPEHHEH IIO3MIMM IIKOJBbHHKA HA YPOBHE IIOJIOKUTEIBHOTO OTHOUIEHUS K IIKOJE,
NOHUMaHHS HEOOXOJAMMOCTH YUYCHHs, BBIPAKEHHOTO B MpeoOIajaHni yuyeOHO-TI03HABATEIbHBIX
MOTHBOB;
- BBIP@XKEHHOW yCTOMYMBON y4eOHO-1T03HABATEIbHON MOTHBALIUY YUEHUS;
-yCTOWYMBOr0 y4eOHO-II03HAaBATEILHOTO HHTEPECA K HOBBIM OOILIMM crioco0aM pelieHus 3aaay.
MeranpeamerHslie:
B cdepe peryassTHUBHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBUN ydaluxcs:
-IUIAHUPOBATh CBOM JEUCTBHUS B COOTBETCTBUU C IIOCTaBICHHOM 3aJadeld U YCIOBUSAMHU €€
peanu3anuu, B TOM YUCIIE BO BHYTPEHHEM IUIAHE;
-YYUTHIBATh YCTAHOBJIEHHBIE [TPaBUJIa B IUIAHUPOBAHUH U KOHTPOJIE CIIOCO0a peLIeHMS;
-OCYILECTBJIATh UTOTOBBINM U IOIIArOBBIA KOHTPOJIb 10 PE3YJIbTaTy;
-OLICHUBATh IPABWJIBHOCTb BBINOJHEHUs ACHCTBUS HA YPOBHE aJEKBAaTHOM PETPOCIEKTUBHOMN
OIICHKH COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSAM JAHHOM 3a7a4M U 3aJa9HON 00JIacTH;
-aJICKBaTHO BOCIIPMHUMATh NPEIJI0KEHUS W OLEHKY Y4YUTEeIeH, TOBapHUIIEH, poauTeneu u
JIPYTUX JIIOACH;
-pa3nuyarth crocol U pe3ybTaT AeHCTBHSL.
Obyuaiowuiics NOIYYUM 03MONACHOCb HAYUUMCA.!

-B COTPYAHUUCCTBE C YUYUTCIIEM CTABUTH HOBBIC y‘—Ie6HBIe 3aaa4uu;



-[IPOSABIIATH [103HABATEIbHYIO MHUIIMATUBY B Y4€OHOM COTPYIHUYECTBE;

- CaMOCTOSITEJIbHO a/IEKBAaTHO OLIEHMBATh IPABUJIBHOCTb BBINOJHEHHUS AECUCTBHS UM BHOCHUTH
HEO0OXOUMbIE KOPPEKTHBBI B HCIIOJIHEHHE KaK [0 XOJIy €ro peaju3allM, TaK U B KOHLE
IEUCTBUSL.

B cdepe no3HaBaTebHBIX YHUBEPCATIBHBIX YUCOHBIX AEHCTBUM yyaluxcs:

- OCYLIECTBIATh MOUCK HEOOXOMMMON MH(pOpPMALUU U BBHIOJHEHUS BHEYUEOHBIX 3alaHU C
UCTIOJIb30BaHUEM YUYeOHOH JHUTEepaTypel U B OTKPHITOM HH(GOPMAIIMOHHOM IPOCTPAHCTBE,
SHIMKJIONEINH, CIPAaBOYHUKOB (BKJIIOYAs JJIEKTPOHHBIE, LHM(POBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

WNHrepHera;

-OCYIIECTRIISITh 3aIUCh ((PUKCAINI0) BEIOOPOUHOUM HHPOpMAIHK 00 OKPYKAIOIIEM MHPE U O cede
CaMOM, B TOM YHCJIE C IOMOIIBI0 HHCTpyMeHTOB 1KT;

-CTPOUTH COOOIEHMS, IPOEKTHI B YCTHOM U MMCbMEHHOU (opMe;

- IPOBOJIUTH CPABHEHHUE U KIACCU(DUKALIUIO 110 33TaHHBIM KPHTEPHSIM;

-yCTaHaBJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U B U3y4a€MOM KpPYTI'€ SIBJICHUM;

- CTPOUTh pacCyXkAeHus B (opMe CBSA3U INPOCTBIX CYyXJAeHUI 00 0OBEKTe, ero CTPOEHUH,
CBOICTBAx U CBA3AX;

Obyuaiowuiicst NOIYYUM 603MONCHOCTG HAYUUMBCA:

-OCYILLECTBIISITh PAaCIIMPEHHBIA MOUCK UH(POPMAIMHU C UCIIOJIb30BAHUEM PECYPCOB OMOJIMOTEK U
cetu MuTepHer;

-3alUChIBaTh, (PUKCHpOBaTh WHGOpPMALMIO 00 OKPYKAIOUIMX SBIEHUSAX C IOMOIIbIO
nHcTpymeHToB KT

- OCO3HAHHO ¥ MPOU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM M MHUCbMEHHOM (popme;
-OCYIIECTBIIATh BbIOOp HambOosee 3(h(PEeKTUBHBIX CIIOCOOOB pelIeHHs 3a/lad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUM;

-CTPOUTH JIOTHYECKOE PACCYKICHHE, BKIIIOYAIOLIEE YCTAHOBJIEHHE NPUYMHHO-CIEICTBEHHBIX
CBSI3EH;

-MOT'YT BBIMTH Ha TEOPETUUECKUN YPOBEHD PELIEHUS 3a7a4: PEIIEHUE TI0 ONPEACICHHOMY IUIaHy,
BJIa/ICHE OCHOBHBIMM IIPUEMAMHM PEIICHNUS, OCO3HAHUS JEATEIBHOCTH 10 PEIICHUIO 3a/1a4H.

B chepe kKoOMMYHMKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX AEHCTBHM ydaluxcs:

-aJIeKBaTHO MCMOJIb30BaTh KOMMYHUKATHUBHBIE, IPEXK]IE BCETO - peUYEeBbIE, CPEJICTBA JJIsl PELLICHUS
pPa3IMYHBIX KOMMYHHUKATHBHBIX 3a/la4, CTPOMTb MOHOJIOTUYECKOE COOOIIEHHE, BIAJETh
JIMAJIOTHYECKO (opMON KOMMYHMKAILIMU, UCHOJB3Ysd, B TOM YHCJIE CPEACTBA M WHCTPYMEHTHI
UKT u gucTaHIIMOHHOTO OOIIEHUS;

- JOMMYCKAaTb BO3MOXXHOCTh CYHICCTBOBAHHUA Y J'IIO}IGf/i PAa3JIMYHBIX TOYCK 3pCHHA, B TOM YHUCJIC HEC



COBIAJAIONIUX C €ro COOCTBEHHOW, U OPUEHTHUPOBATHCS HA IMO3MITUIO MapTHEpa B OOIICHUH U
B3aUMOJCHCTBUM;

-yYUTHIBaTh pPa3HblE MHEHUS M CTPEMUTHCS K KOOPAMHALMHM PA3JIMYHBIX [O3UUUNA B
COTPYIIHUYECTBE;

-popMynHpOBaTh COOCTBEHHOE MHEHHE U TTO3UIIHIO;

-JIOrOBapUBATHCS U MPUXOJUTH K OOIIEMY PEIICHUIO B COBMECTHOM JICSITEIbHOCTH, B TOM UYHCIIE
B CUTYAallUU CTOJIKHOBEHUS HHTEPECOB;

Obyuarowuiicst noyYum 803MOACHOCb HAYUUMbCSL:

-YYUTBIBaTh U KOOPJUHUPOBATH B COTPYJAHHYECTBE OTIUYHBIC OT COOCTBEHHOM MO3UIIUU JIPYTUX
JIIOICH;

-YYHTHIBAThH Pa3HbIC MHCHHS H HHTEPEChl H 000CHOBBIBATH COOCTBEHHYIO MMO3HIIHIO;

-IIOHUMATh OTHOCUTEIHLHOCTh MHCHHUH ¥ TMOIX0/I0B K PEIICHHIO ITPOOJIEMBI,

-aQpryMEHTHUPOBATh CBOK IMO3ULMI0 M KOOPJMHUPOBATH €€ C IMO3ULHUSIMU TapTHEPOB B
COTPYAHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHHS] B COBMECTHOM I€ATEIBHOCTH;

-337laBaTh BOMPOCHI, HEOOXOJUMBIC [IJII OpraHu3alid COOCTBEHHOW JESATETbHOCTH U
COTPYAHHYECTBA C IAPTHEPOM;

-OCYIIECTBIISITh B3aUMHBIA KOHTPOJIb W OKa3blBaTb B COTPYJHUYECTBE HEOOXOIUMYIO
B3aMMOITIOMOIIIb.

IIpeamerHsle:

- OpPHUEHTHPOBATHhCS B SBICHUAX U OOBEKTaX OKPYKAIOIIEr0 MHpa, 3HATH TPAHMUIBI HUX
IIPUMEHUMOCTH;

- IOHUMATh OTpeieNieHUus (PU3NUECKUX BEIMYUH U TTIOMHUTH OTpeesstoniue hopMyIibl;

- IOHUMATh KaKUM (PU3NYECKUM MPUHIIUIIAM M 3aKOHAM MOJYUHSIOTCS T€ WM UHBbIE OOBEKTHI U
SIBJICHUS IIPUPOLBI;

- 3HaHHE MOJIETTH TIOMCKa PeIIeHUH A 3a7a4 1o (pusmke;

- 3HATh TEOPETUYECKUE OCHOBBI MATEMATHKH.

- IPUMEYaTh MOJIEIIN SBJICHUM U 0OBEKTOB OKPYKAIOIIETO MUPA;

- AHAJIM3UPOBATh YCIOBUE 3a/]1a4U;

- iepeopMyIupPOBaTh U MOJEIUPOBATh, 3AMEHATh UCXOHYIO 33a/1a4y APYroii;

- COCTaBJISATh IUIAH PEIICHUS;

- BBIIBUTATh U MPOBEPSTH MPEIaraéMble I PEIICHUS TUIIOTE3bI;

- BJIaAICTb OCHOBHLIMU YMCTBCHHBIMU OIICpaAIUAMU, COCTABIAIOIMIUMUA ITOUCK PCUHICHUS 3a1a4U.



Conep:kanue Kypca BHEYPOUHOM 1eATEILHOCTH «DKCIepUMeHTapuil no gusnke»
7 knace

Beenenne. Beognoe 3anstue. Llenn n 3agaun kypea. Texauka 6e30mMacHOCTH.

Pousib 3KkcniepuMeHTa B AKU3HHU YeJI0BEKA.

Teopus: VI3yunTh OCHOBBI T€OpUU NOrpemHocTel. IlorpemnocTu npsiMpIX ¥ KOCBEHHBIX
M3MEPEHUM, MaKCUMaJlbHasi IMOrPEIIHOCTh KOCBEHHBIX HW3MEPEHHM, Y4YeT MOrpelIHOCTEN
U3MepeHuil mpu mocTpoeHuu Trpaduxos. IIpencraBnenue pesynbTaToB M3MEpeHHU B (hopme
TaOIMI] ¥ TpaUKOB.

Ilpakmuxa:  OCHOBBI TEOPUM  MOTPEIIHOCTEH  MPUMEHATh IPU  BBIIOJIHEHUU
AKCIEPUMEHTAIbHBIX 33Ja4, IPaKTU4YECKHX paboT. (€ HCHoJb30BaHHEM 000py10BaHUS
«Touka pocray)

Xapaxmepucmuka 0CHOBHBIX 8U008 OesIMENbHOCHIU:

[TpuBoauTH MpUMeEphl O0BEKTOB M3ydeHUs (Gu3uku (pusudeckue sSBICHUS, (PUUUECKOE
TEJIO, BEmeCTBO, (¢u3nveckoe mose). Habmromate W aHamm3upoBaTh (U3NYECKUE SIBICHHS
(¢uxcupoBaTe U3MEHEHUSI CBOWCTB OOBEKTOB, CPAaBHUBATh UX M 0000maTh). Ilo3HakOMHUTBCS C
SKCIIEPUMEHTAILHBIM METOJOM HCCleAoBaHus Hpupoasl. COopka mpuOOPOB M KOHCTPYKILHUH.
Hcnonp30BaHrWe W3MEPUTENBHBIX MPUOOPOB. BrimonHeHne 1a00paTOPHBIX W MPAKTHYECKHX
paboT. JlnarHocTuka U yCTpaHEHHE HEUCIIPABHOCTEH

npuOopoB. BeicTpanBaHue runore3 Ha OCHOBAHUU UMEIOIIUXCS JAHHbIX.

Mexanuka.

Teopus: PaBHOMepHOE M HepaBHOMEpHoe aBMKeHHe. [paduueckoe mpeacTaBiIeHUE
IBUKEeHMs. Pemienue rpaduyeckux 3aaad, pacyeT MyTH U CpellHEH CKOPOCTH HEPaBHOMEPHOTO
neuxkeHus. [lonstue mHepumum u uHepTHOCTH. LleHTpoOexHas cuna. IIpumeHeHne HaHHBIX
(bu3nUecKUX MOHIATUHN B )KU3HEAEATEIbHOCTH YenoBeka. Cuila ynpyrocTu, cujia TpeHusl.

IIpaxmuxa: ViccnenoBaHne 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOLIEH B IIPYKHHE, OT
creneHu aedopmanuu npyxuHbel. OnpeneneHue kKodpduuueHTa TpeHus Ha Tpubdbomerpe. (¢
NCN0JIb30BaHueM obopynoBanus «Touka pocray)

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JTABJICHMSL.

Xapakmepucmuka 0CHOBHBIX U008 0ESAMENbHOCIU.

Ananmu3 Tabnui, rpadukoB, cxeM. [louck oOBsicHeHHUS HAOII0IaeMbIM COOBITHSM.
Onpenenenne CBOWCTB TPHOOPOB IO YEpPTEKaM U MOJEHSIM. AHAJIW3 BO3HUKAIOIIMX
npoOJIeMHbIX cuTyanuid. M300paxars cucTeMy KOOpAWHAT, BEIOUPATh TENO OTCYETA U CBSI3bIBATh
€ro ¢ cUCTeMOM KoopauHaT. Mcrnonb30BaTh cucTeMy KOOpAUHAT ISl U3yYEHUS TPSIMOIMHEHHOTO
nBrkeHus: tena. COopka npuOOpoB M KOHCTPYKUMM. Mcmonb30BaHHME H3MEPUTENBHBIX

npuOopoB. BeimonHeHne nabOpaTOpHBIX M MPAKTUYECKUX padoT (€ HCMOJIb30BAHMEM



ooopynoBanusi «Touka pocra»). JIMarHOCTHKA M YCTPaHEHHWE HEHCIPABHOCTEH MPHOOPOB.
BoicTpanBaHue TrumoTre3 Ha OCHOBAaHMM HUMeEOUMXcd JaHHbIX. KoHcTpyumpoBanue u
MOJIeTIMpOBaHUE. BpIMoNHEHNE 3aJaHUi O YCOBEPIICHCTBOBAaHUIO MpuOOpoB. Pa3paboTka
HOBBIX BapHaHTOB OMNBITOB. Pa3pa®oTka M MmpoBepKa METOJIUKH SKCIEPUMEHTaIbHONH pPaboThI.
PabGora B Mmanbix Trpynmax. AHaTU3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE pEIICHUE,
nercreus. IIpencrasienue pe3yabTaToB MAPHOM, IPYIIIOBON AEATEIBHOCTH. Y4aCcTHE B JUAJIOre
B COOTBETCTBUHU C [IPaBUJIAMU PEUEBOT'O MIOBEICHUSI.

I’ mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackans, ruapocTaTHYECKOE TaBICHUE, COOOIIAOIIHECS
COCyZbl, THJPABINYECKUE MAILIUHBI.

Ilpaxmuxa: 3a0auu.; BBITAJKUBAIOLIAs CUJIA B Pa3IMYHBIX CHCTEMax; MPUOOpPHI B 3aja4yax
(cooOmaromuecs cocyabl, TUAPABIUYECKHE MAIIMHbBI, pbIYarv, OIOKH). DKCIepUMEHTAIIbHbIC
3ajaHus:

l)usmepenue cunbl Apxumena, 2)u3MepeHUE MOMEHTa CUJIbl, IEHCTBYIOIIETO0 Ha phlyar,
3)uzmepenue

paboThl CHUJIBI YOPYTOCTH TMPH TOIBEME Tpy3a C IMOMOIIBI0 TOIABUKHOIO WU
HETOIBMYKHOTO 0JI0Ka.(¢ MCMoJIb30BaHeM 00opynoBaHus « Touka pocTay)

Xapaxmepucmuka 0CHOBHbIX 8UO08 0eSMENbHOCIU.

Amnanus Tabmuu, rpagukos, cxeMm. [Touck oObscHenus HabMr0MaeMbIM coObITHIM. COOpKa
npubopoB U KOHCTpyKuMi. lcmonb3oBaHue u3MepHUTENbHBIX NpuOOpoB. BrimonaHeHue
71a00paTOPHBIX U MPaKTHYECKUX paboT. JlnarHoctuka v ycTpaHeHHue HEMCIIPAaBHOCTEH MprOOpOB.
BoicTpanBaHue rumore3 Ha OCHOBAaHMM UMeIOUMXcd JaHHBIX. KoHcTpyupoBaHue u
MojienrpoBaHue. Pabota B ManbIx rpymnnax. AHaJIU3UPYIOT, BBIOUPAIOT U OOOCHOBBIBAIOT CBOE
pemenue, neictBus. [lpencraBneHue pe3ynpTaToB MapHOW, TIPYNIOBOM AESITEIBHOCTH.
[ToaroroBka cooOmieHWH M AOKIAN0B. YdYacTHEe B JUAJOre B COOTBETCTBUM C MpPaBUIAMHU
pEe4eBOro NOBEICHNUS.

Craruka.

Teopus: bnok. Peryar. PaBHOBecHe TBepABIX Tei. YCIOBUS paBHOBECUA. MOMEHT CHIIBIL.
ITpaBmiio momenToB. LlenTp Tskectu. MccnenoBaHue pas3MyHBIX MEXAHUMYECKHX CHCTEM.
KomOuHMpoBaHHbIE 3371a4, UCTIOIB3Ysl YCIOBUS PAaBHOBECHS.

Ilpakmuka: VI3rotoBnenue paboTaOIMIEH CUCTEMBI OJIOKOB.

Xapakmepucmuka 0CHOBHBIX 8UO08 0EeAMENTbHOCIU.

Ananu3 Tabmuu, rpadukoB, cxeM. [louck o00bBsSCHEHMS HAOIIOAAEMBIM COOBITHSM.
OmpeneneHne CBOWCTB TPHOOPOB IO YEpPTeKaM U MOJEISIM. AHAJIW3 BO3HUKAIOIIMX

npoOieMHbIX cuTyanui. HaOmromath neiicTBHe NpocThIX MexaHu3MoB. [lo3HaKOMUTBCS C



¢Gu3nueckoil Monenblo «a0COMIOTHO TBEpPHOE Tenoy». Pemars 3agaun Ha NpUMEHEHHE
ycnoBus(IipaBuia) paBHOBecusl pbryara. IIpuMeHATH ycioBue (NpaBUIIO) PAaBHOBECHS pblyara
JUI OOBSICHEHUS JEMCTBUS Pa3IMYHBIX MHCTPYMEHTOB, HCIOJIb3YEMBIX B TEXHHKE U B OBITY.
C6opka nmpubopoB U KOHCTpyKuuil. Mcnonb30Banne n3aMepuTesbHbIX IpuOOpoB. BeinonHeHue
71a00paTOPHBIX U MPaKTHYECKUX paboT. Jlnarnoctuka u

yCTpaHEHUE HEHUCNpaBHOCTEH mpubopoB. BreicTpamBaHWe THUIIOTE3 HAa OCHOBAaHUH
uMeImxcsd AaHHbIX. KoHCTpyWpoBaHME W MOJENMpPOBAaHME. BBINOIHEHHME 3aJaHUN 110
YCOBEpLIEHCTBOBaHUIO MpHOOpoB. Pa3paboTka HOBBIX BapuaHTOB ONbITOB. Pa3paGoTka u
IPOBEPKA METOAMKH SKCIIEPUMEHTAIBLHON pabOThI.

Pabora B ManbIx rpynnax. AHalIM3UPYIOT, BBIOUPAIOT U OOOCHOBBIBAIOT CBOE pEIICHUE,
nevcreus. [IpencraBneHue pe3ysbTaToOB IApHOM, TPYIIIOBOM AesaTenbHOCTH. IloaroroBka
cooOuieHnit 1 1oki1aa0B. OCYyIECTBIISAIOT CAMOOLIEHKY, B3aUMOOLICHKY JI€ATeIbHOCTU. YyacTue
B JIMAJIOTe B COOTBETCTBUU C IIPAaBUJIAMH PEUYEBOI0 IIOBEICHUS.

8 kiacc

TenoBble siBJICHMS.

TemoBoe pacimupenue ten. [Ipoueccsl maBieHns U OTBEpACBaHUS, HCIIAPEHUS U

koHAeHcauuu. Temonepenaya. BiaxxHOCTh BO3jyXa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. HabmoneHue TasgHus jpja B Bojie. 2. CKOpOCTH HCIIAPEHUs PAa3IMYHbIX
)kuakoctei. 3. TeroBsie ABUTATENN OYAYIIETO.

Jlabopamopnvie pabomul (¢ Hcnoib3oBaHueM o0opynoBanusi «Touka pocray): 1.
W3MeHeHMs JIMHBI Tella IpH HAarpeBaHud W oxjaxaeHuu. 2. OtriamBKa mnapaduHOBOTO
congaruka. 3. HaOmronenue 3a miaBieHueM Jyipaa 4. OT 4ero 3aBUCUT CKOPOCTb HCHApeHUs
xuakoctu? 5. HabnroieHue TernaonpoBoJHOCTH BO/IBI M BO3/1yXa.

Xapakmepucmuka 0CHO8HBIX 8UO08 0EeAMENTbHOCIU.

CamocrosTenbHO (HOpPMYTUPYIOT TIO3HABATENBHYIO 337jauy. YMEIOT ¢ MIOMOIIbI0 BOIPOCOB
noObIBaTh ~ HeJocTarollyto uHpopmanuioo. Mcnonp3oBaHue HM3MEPHUTENBHBIX  MPUOOPOB.
Boinonnenue 1a0opaTOpHbIX M IpakTHYeCKUX paboT. JluarHocTMka U yCTpaHEHHE
HEHCIIpaBHOCTEH MpuOOpoB. BeicTpanBaHue TUIIOTE3 HAa OCHOBAaHMM HMEIOIIMXCS JaHHBIX.
KoHcTpynpoBanue 1 MOAEINPOBAHHUE.

BeimmonHenne 3agaHuii 10 yCOBEPIIEHCTBOBaHHIO MpuOOpoB. Pa3zpaboTka HOBBIX
BapHaHTOB OMNbITOB. Pa3paboTka u nmpoBepka METOAMKH dKCIIEpUMEHTANIbHOM paboThl. PaboTa B
MallbIX Tpynnax. AHaTU3UPYIOT, BBIOMPAOT M OOOCHOBBIBAIOT CBOE pEIICHHE, JEHCTBHUS.
IIpencraBineHne pe3ynbTaToOB MApHOW, IPYNIOBOM JEATENBHOCTH. Y4acTHE B JAHAIOre B
COOTBETCTBUU C ITPABUIIAMU PEUEBOTO

IIOBCACHUA.



JeKTPUYeCKHUE ABJICHUS.

Muxkpomup. Mogenu aroma, cymectBoBaBmue A0 Hadana XIX. HMcropus OTKpbITHS U
JeMCTBUSL TaJbBaHMUYECKOTO 3yieMeHTa. Mcropus co3manus 31ekTpoopHON MamuHbl. OmbIT
Bosbra. D1eKTprUYeCcKUil TOK B 3JIEKTPOIUTAX.

Hemoncmpayuu. (¢ ucnojib3oBanuemM odopyaopanus «Touka pocray)

1. Mozgenu aromoB. 2. ['aibBaHMUECKUE 3IEMEHTHI. 3. DIeKTpohOopHOH

MaiuHel. 4. Oneitel BonbTa u 'ansBanu.

Jlabopamopnvie padomei: 1. Co3naHue TrallbBAHUYECKUX 3JIEMEHTOB M3 IMOAPYYHBIX
CPEICTB. 2. DNEKTPUUYECKUN TOK B KUIKOCTSIX CO3/IaHUS «30JI0TOT0 KIHOUMKA) .

Xapaxmepucmuka OCHOBHBIX BUJOB J€SITEIbHOCTHU:

VYrpaBisitoT CBOEH MO3HABATENILHON U YYEOHOU I€ATEIbHOCTHIO TTOCPECTBOM MTOCTAHOBKU
HeNnel, IUIAaHUPOBAaHUS, KOHTPOJIA, KOPPEKIMU CBOUX JEUCTBUH M OICHKH YCHEIIHOCTHU
ycBoeHusa. CpaBHUBAIOT crnoco®d U pe3ynbTaT CBOMX JACUCTBUHA C O00pa3loM - JIMCTOM
corpoBokaeHusA. OOHapyXHBAarOT OTKIOHEHUs. OOIYMBIBAIOT TPUYMHBI  OTKJIOHEHHIA.
OcCy1IeCTBISIIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJb.  lcnonp3oBaHue  M3MEpUTEIbHBIX  MpuUOOpoB.  BeimonHeHue
71a00paTOPHBIX U MPAKTHYECKUX paboT. J{MarHocTuka U yCTpaHeHHne HEMCIIPABHOCTEH MTPHUOOPOB.
BoicTpanBaHue rumore3 Ha OCHOBAaHMM UMelOUIMXcd JaHHbIX. KoHcTpyupoBaHue u
MOJIEJTUPOBAHUE.

DJIeKTPOMArHUTHbIE SIBJICHHSA.

MarnutHoe mosie B BemiecTBe. MaruutHas anoManus. Marautsele Oypu. PasHoBuaHocTH
AIIEKTPOU3MEPUTEIBHBIX MPUOOPOB. Pa3HOBUIHOCTH ANIEKTpOABUTATENIEH.

Hemoncmpayuu (¢ ucnosb3oBanueM odoopyaoBaHusi «Touka pocray): 1.
HarnsgHocTs noBeneHus BEIECTB B MAarHUTHOM 1oJe. 2. [Ipe3entanuu o

MarHUTHOM Iojie 3eMJM M O MarHuTHbIX Oypsx. 3. JleMoHcTpauus pa3HOBHJIHOCTEH
AIIEKTPOU3IMEPUTENBHBIX MPUOOPOB. 4. HarnsqHOCTh pa3sHOBUAHOCTEN 3JIEKTPOIBUTATEIICH.

Jlabopamopmuvie pabomer: 1. HWccnenoBaHue pa3IMUHBIX — AJIEKTPOU3MEPUTEITHHBIX
npubOpOB.

Xapakmepucmuka 0CHOBHBIX 8UO08 0EeAMENTbHOCIU.

VYpaBistoT CBOEH MO3HABATEILHON W yU4€OHOU JCSITEIPHOCTHIO TTOCPEICTBOM IMTOCTAHOBKH
Henel, IUIaHUPOBAHUS, KOHTPOJIA, KOPPEKLUMH CBOUX JEUCTBUH M OLEHKU YCIEIIHOCTH
ycBoeHHs. CpaBHHMBAIOT Crocod W pe3yiabTaT CBOMX JACUCTBHM ¢ 00pa3loM - JHCTOM
conpoBokaeHusa. OOHapyXHuBarOT OTKJIOHEHHUs. OOIyMBIBAIOT TNPUYUHBI  OTKIJIOHEHHH.
OcCy1IecTBISIIOT CAMOKOHTPOJb U

B3aUMOKOHTPOJIb.



OnTuyeckue siBJICHUS.

VcTOuHUKHM CBETa: TEIJIOBBIE, TIIOMUHECIIEHTHBIE, HICKYCCTBEHHBIE. V3roTOBIIEHNE KaMephI
- 00CKypa W HCCIIeJOBAHHWE M300paKEHUSI C MOMOIIbI0 MOJEIH. MHOTOKpaTHOE H300paKeHne
peaMeTa B HECKOJIbKUX IIIOCKUX 3epKayiax. M3roToBUTH MEPUCKON U C €r0 MOMOIIbIO TPOBECTU
HaOmoneHusi. [IpakTuyeckoe MCHOIb30BaHUE BOTHYTHIX 3€pKad. 3pUTENbHBIC WIUTIO3UH,
IIOPOKJIaeMbIe

npesioMieHueM ceeta. Mupaxu. Passurrue BOJIOKOHHOM ONTUKU. Vcrionb30BaHuE 3aKOHOB
CBETa B TEXHUKE.

Hemoncmpayuu(c ucnosib3oBanuem ooopyaoBanusi «Touka pocra»)

1. PaznuuHble HICTOUHUKH cBeTa. 2. M300pakeHue npeamMeTa B HECKOIbKUX

IUIOCKUX 3epkanax. 3. WM3o0paxeHue B BOrHYTHIX 3epkanax. 4. lcnonb3zoBaHue
BOJIOKOHHOW ONTHUKH. 5. YCTpOHCTBO (poTOANMapaToB, KHHOMPOEKTOPOB, KAJICHIOCKOIIOB.

Jlabopamopmnvie pabomwi: 1. HW3rotoBieHwe Kamepbl - OOCKypa W HCCIEIOBaHHE
n300paxeHusi C¢ Momolplo Mozaenu. 2. llpakTuueckoe npuMeHEHHE IUIOCKUX 3epkai. 3.
[IpakTHYecKoe MCIIOIb30BaHIE BOTHYTHIX 3epKail. 4. M3roToBineHue nepuckomna u HabIoACHUs C
MOMOIIBIO MOJICIH.

Xapaxmepucmuka oCHOBHbIX 8U008 0esIMENbHOCHIU:

VYrpaBisitoT CBOEH MO3HABATENILHON U YYEOHOU I€ATEIbHOCTHIO TTOCPECTBOM MTOCTAHOBKH
LeNnel, IUIAaHUPOBAHUS, KOHTPOJIA, KOPPEKLUMU CBOUX JEUCTBUH M OLEHKU YCIEIIHOCTH
YCBOCHHUA. BBIIensioT u (GpopMynHpyrOT MO3HABATENbHYIO 11€7h. BBIASNSIOT KOJIHMUYECTBEHHBIC
XapaKTepUCTUKU OOBEKTOB, 3a/JaHHble clioBaMU. [IpHHMMAIOT TO3HABaTeNbHYIO LEdb U
COXPAaHSIIOT €€ MPH BBITOJHEHUN

yaeOHbIX gAeiicTBui. OCO3HAIOT CBOM JEUCTBUS. MMEIOT HaBBIKM KOHCTPYKTHBHOTO
OOIIeHHS B MaJIBIX TPYIINax.

YesoBex 1 npupoa

ABTOMaTHKa B Hamled ku3Hu. [IpuMepsl UCHOIB30BaHUS aBTOMATUYECKUX YCTPOMCTB B
HayKe, Ha MPOU3BOJICTBE U B ObITy. CpencTtBa cBsizu. Paano u teneBuaeHue. AJbTepHATHBHbBIC
UCTOYHUKHU dHepruu. Bumpsl anekrpoctanuuii. Heo6X0MMOCTh 5KOHOMHUHU TPUPOTHBIX PECYPCOB
U UCIOJIb30BaHUS, HOBBIX HKOJIOTHMUHBIX M Oe3omacHbIX TexHojorui. Hayka m Ge3omacHoOCTh
JIOJIEH.

Jemoncmpayuu: 1. poTroMaTepuansl U CIANIBI IO TEME.

Jlabopamopnvie pabomoi: 1.I3yueHne NeHCTBUI CPEACTB CBSI3HU, PaIUo U TEIEBUICHUS.

Xapakmepucmuka 0CHOBHBIX 8UO08 0EeAMENTbHOCIU.

CamocTosaTenbHO (OPMYTUPYIOT TMO3HABATENbHYIO 3alady. YMET (WM pa3BUBAIOT)

CIIOCOOHOCTH C MOMOIIBI0 BOIIPOCOB J1I0OBIBATh HEIOCTAOILYIO HH(POPMAIIHIO.



9 kaacc

Kunemaruka

CrocoObl  omucaHuss MEXaHW4YecKoro BuxkeHHs. Cucrema otcuera. l[IpsMonmueliHoe
nBwxenue. [IpsimonrHeliHOe paBHOMEPHOE ABUKEHUE 10 MIIOCKOCTH. [lepeMeliieHne u CkopocThb
MIPY PaBHOMEPHOM TMPSIMOJIUHEHHOM JBHKEHUU MO TIOCKOCTU. OTHOCUTEIBHOCTh JIBUKEHUS.
Cnoxenue paBuwxeHui. [lpuHuun He3aBUCHMOCTH ABWXKeHUU. KpuBonuHeliHOe ABUXKEHUE.
JIBukeHrne Tena, OpOIIEHHOTO TOJ VYIJIOM K TOPU30HTY. PaBHOMEpHOE JBMXKEHHE TIO
OKPYKHOCTH. YTJI0Basi CKopocTh. [lepron u yacrora BpaiieHusi. CKOpocTh

Y YCKOPEHHE MPU PABHOMEPHOM JBHKEHUU 11O OKPY>KHOCTH.

Jlabopamopnvle pabompi(c ncnonab3oBaHueM odopynoBanus «Touka poctay):

N3yuenune aBuxeHus cBOOOIHO MAJAIOIIETO Tea.

N3yuenue ABUKEHUS 110 OKPYKHOCTH.

Ilpumeprvie memvl nNPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOML.:

OrmpezesieHe CKOPOCTH PAaBHOMEPHOTO JBHKEHHUSI TIPU HCIIOIB30BAaHUU TpEHAXepa
«OeroBast JOPOXKKay.

HcTopuueckasi peKOHCTPYKIIUS ONBITOB ["anusies mo onpeaeneHuo yCKOPeHHsl CBOOOTHOTO
MmajeHus Tell.

[TpuHIUIB pabOTH TPUOOPOB ISt U3MEPEHHUST CKOPOCTEH U YCKOPEHUIA.

[TpumeHneHre CBOOOHOTO NAJACHUS ISl ©3MEPEHUS PEaKIIMH YSIIOBEKA.

Pacuer TpaekTopuu ABHKEHUS ITEpCOHaken pacckas3oB P.Pacmo.

Xapaxmepucmuka 0CHOBHbIX 81008 desmeNlbHoCmuU. YTeHHE U 00CYKIeHUEe TEeKCTa cTaTeit
WHTEPHET-CATOB, OOCYXICHHE IOKIAJO0B W TMPE3CHTAIMH, COCTaBJICHHWE WM pEIICHHE 3ajad,
obcyxaeHue cnocoooB pemieHus (moaroroska k OI'D no duzuke).

JIlnnamuka

WNuepuuanbubie cucteMbl oTcuera. Cuna. 3akoHel HploToHa. [IBrkeHHWe Tena mon
JIEUCTBUEM HECKOJBKUX CHJ. J[BM)KEHHE CHUCTEMBI CBS3aHHBIX Tell. JlmHaMuWKa paBHOMEPHOTO
JBIDKCHUSI MaTepUAIbHON TOUYKHU MO OKpyXHOCTU. Kitacchl cui. 3akoH BCEMUPHOTO TSATOTEHUS.
JBuwxenue mnaneT. MIckycCTBEHHbIE CIYTHHUKHU.

Conneunas cucrema. Mcropusi pa3Butusi npeacrtaBieHuil o Bcenennoit. Ctpoenue u
sBoroIHsI BeceneHnoM.

Jlabopamopnule pabomoi(c ucnoab3oBanueM odopyaoBanus «Touka poctay):

N3mepenne macchl Tella ¢ MCHOJb30BAHUEM BEKTOPHOIO PA3JIOKEHUs CUiibl. M3ydeHue
KMHEMaTUKU W JAWHAMUKH PAaBHOYCKOPEHHOTO JABHMKEHHUs (Ha mpuMmepe MamuHbl ATByna). U
3y4eHUE TPEHHS CKOJIBKCHHS.

HpuMeprze membvl NPOEeKMHbLX U UCCne008amenbCKux pa60m.‘



HcTtopuueckasi peKOHCTpYKLHS onbITOB KynoHa 1 AMOHTOHA IO ONPEIEIeHUIO BETHUNHBI
CHUJIBI TPEHUS CKOJIbXKEeHUs. [lepBble HCKYCCTBEHHBIE CITYTHUKH 3€MJIH.

Kak otnuuarorcs MexaHuuecKue MpolLecchl Ha 3emiie OT MEXAHHYECKHX MPOIIECCOB B
kocmoce? Tena Conneunoi cuctembl. OTKPBITHS HA KOHYUKE TIEpa.

Xapaxkmepucmuka 0CHOBHbIX U008 OeamelbHOCMU. YTeHUE U 00CYKICHHE TeKCTa cTaTel
WHTEPHET-CANTOB, OOCYXJICHUE MOKJIAI0OB U TPE3CHTAllMH, COCTABICHHWE W pEIICHHE 3ajad,
obcyxaeHue crnoco0oB pemienus (moaroroska k OI'D o puzuke).

Nmnyabe. 3aK0H cCOXpaHEeHUS UMITYJIbCA

Nmnynbc. U3MeHeHrne nMmnyiibca MaTepruaibHOM Toukd. CucteMa Tei. 3aKOH COXpaHEHUS
HMITYJIbCA.

Ipumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

PeaktuBHoe nBuxkenue B npupoze. Paccnenosanue [ITII ¢ momMoIipo 3aKkOHA COXpaHEHHUs
UMITYJIbCA.

Xapaxmepucmuka 0CHOBHBIX U008 OesamelbHOCmU. YTEHNE U 00CYKIEHHE TEKCTa CTaTel
WHTEPHET-CANTOB, OOCYXJCHHE IOKJIAJ0B W MPE3CHTAIMH, COCTaBJICHHWE M PEIICHHE 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Craruka

PaBHoBecue Tena. MOMEHT cuibl. YCIOBUSL paBHOBeCHs TBepaoro tema. IIpocteie
MEXaHU3MBI.

Jlabopamopnuie pabomui(c HCoIb30BaHNeM 000pynoBanus «Touka pocray):

Omnpenenenue MEHTPOB MacC Pa3IUYHBIX TN (TpU Crocoba).

IIpumepnvie membl nNPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

[IpumeHneHrne MPOCTHIX MEXaHU3MOB B CTPOUTEILCTBE: OT 3E€MJISTHKH J10 HebockpeOa.
HccnenoBanne KOHCTPYKIIMM BEIOCUIIEA.

Xapaxmepucmuka 0CHOBHbIX 81008 desmelbHoCmU. YTeHHE U 00CYKIeHUEe TEeKCTa cTaTeit
WHTEPHET-CATOB, OOCYXICHHE MTOKIAJO0B W TPE3EHTAIMH, COCTAaBJICHHE U peIIeHuEe 3ajad,
obcyxaeHue crnocoooB pemienus (moaroroska k OI'D no duzuke).

Mexannuyeckue KoJe0aHUSI U BOJHBI

Mexannueckue kojebanus. [IpeoOpazoBaHue HHEPruyM MpPU MEXAHMUYECKUX KOJICOaHUSIX.
MareMaTiyeckuii ¥ TIPYKWHHBIH MasaTHUKA. CBOOOJHBIC, 3aTyXalIIHEe W BBIHYKJICHHBIC
kosnebanus. Pezonanc. Mexanndeckue BoJgHbI. J[JTMHA U CKOPOCTH BOJIHBL. 3BYK.

Jlabopamopnvle pabompi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):

W3ydeHue koneOaHul HUTSTHOTO MasiTHUKA.

IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

CtpyHHBIE My3bIKaJIbHbIE HHCTPYMEHTHI. KonebarenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.



Xapaxkmepucmuka 0CHOBHbIX U008 OesamelbHOCMU. YTeHUE U 00CYKIeHHE TeKCTa cTaTel
WHTEPHET-CANTOB, OOCYXJICHUE MOKJIA0OB U TPE3CHTAIllMi, COCTABICHHWE W peIICHHEe 3ajad,
o0cyxaeHue crnoco0oB pemienus (moarororka k OI'D o pusuke).

JJIeKTPOMArHUTHBIE KOJIeOAHUS U BOJIHbI

[TepemennsbIit anexkTpudeckuii Tok. KonedarenpHblil KOHTYp. BeIHYKIeHHBIE U CBOOOIHBIC
OM konebanusi. DM BOJHBI U UX CBOICTBA.

Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

[IpuHIIMIIBI paIUOCBA3H U TeIeBUACHUA. Biusaue OM u31ydeHHil Ha )KUBbIE OPTaHU3MBI.
N3roroiieHne yCTaHOBKY ISl AEMOHCTpAILUU ONBITOB 110 DMMU.

OnexrtpoMaruutHoe wusnydyeHue CBY-neun. Hcrtopuueckas peKOHCTPYKLHMSI OIBITOB
Awmrepa.

Xapaxmepucmuka 0CHOBHbIX 81008 desmeNlbHoCmU. YTeHHE U 00CYKIeHUuEe TEeKCTa cTaTeit
MHTEPHET-CATOB, 00CYX/IECHUE [OKJIAaJ0B U TMPE3CHTAllMi, COCTAaBICHHWE W peIIeHHEe 3ajad,
obcyxaeHue croco0oB perienus (moaroroska k OI'D no ¢pusuke).

Onruka

Hctounuku cBeta. JleiicTBus cBera. 3aKOH NPSIMOJIMHEMHOTO PacIpOCTPAHEHHUS CBETa.
3akoH oTpaxeHus csera. [locTpoenne n300paxeHuii B I0CKOM 3epKaje.

3aKoH TPEJIOMJICHUSI CBETa HA IUIOCKOM TPAaHMIIC JBYX OJHOPOJHBIX MPO3PAYHBIX CPE.
[Ipenomnenue ceera B mpusme. Jlucnepcus cBeta. SIBjIeHUE MOJHOTO BHYTPEHHETO OTPaKCHUSI.
JIunzel. Tonkue nuu3bl. [locTpoeHne M300pakeHUid, co3aBaeMbIX TOHKUMHU JWH3aMH. [7a3 u
3penue. OnTuyeckre npudopsl.

Jlabopamopnule pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka poctay):

DKCrepuMeHTalbHas TPOBEpKa 3aKOHA OTPAKEHUSI CBETA.

N3mepenne nokazarenst IpeoMIIEHUS BOJBL.

H3mepenne poKycHOT0 pacCTOSHUS COOUparoIiei TUH3bI.

IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Ucropust ucciienoBaHus CBETOBBIX SIBJICHUH.

Hcropuueckas peKOHCTpyKLHUs Teneckona ["anumnes.

N3rorosieHune kajienaockona.

Xapaxmepucmuka 0CHOBHbIX U008 OeamelbHOCMU. YTeHNE U 00CYKIeHHE TeKCTa cTaTel
WHTEPHET-CANTOB, OOCYXJCHUE MOKIAJA0B W TPE3EHTAIlMH, COCTaBIEHHWE W PEIICHHE 3ajad,
oOcyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Du3uKa aTOMa U AaTOMHOI0 A/1pa

Crpoenune artoma. Ilormomenue u ucmyckanue cBeta aToMamu. ONTHYECKHE CIEKTPHI.

Omneitel Pesepdopna. Ilnanerapuas monens aroma. CTpoeHue aToMHOro sifjpa. 3apsiioBoe U



MaccoBO€ uuciaa. SaepHble CWIbl. DHEPrus CBSI3W ATOMHBIX SAEp. 3aKOH PaJAHMOAKTUBHOIO
pacniaga. Anbsga- u Oeta-pacniaasl. [IpaBuna cmemenus. Snepusie peakiuu. JlegeHue u cuHTes3
anep. Snepnas sHepretuka. Mcrounuku sHeprun ConHua u 3Be3n. Perucrpanus saepHbIX
U3JIy4eHUl. BnusHue paanoakTHBHBIX U3JIYyYEHHMI Ha JKUMBbIE OpraHu3Mmbl. Jlozumerpus.
DKojoruveckue npoOIeMbl sA€PHOM SHEPTETHKH.

Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

Hcropust uzydeHus atoMa.

N3mepenne KI1/] comneunoii 6arapen.

HeBunnmble n3iydeHHs B CHEKTPE HAIPEThIX TEJ.

Xapaxmepucmuka 0CHOBHBIX 8U008 OesmeNbHOCMU. YTEHUE U 00CYKIEHUE TEKCTa cTaTei
MHTEPHET-CATOB, 00CYX/IE€HUE JOKJIaJ0B U MPE3CHTAllMi, COCTABJIEHUE U pElIeHHE 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no dpuzuke).

®opMbl Opranu3annu 00pa3oBaTeIbHOIO Mpouecca:

- [pyNIoBasd;

- HHIUBUAYalbHAas,

- (ponTaNBHAS.

Benymme TrexHosornu:

Hcnonp3yroTest 37€MEHTHI CIASAYIOIUX TEXHOJIOTUN: IPOEKTHAs, IPOO0JIEMHOI0 00y4YeHus,
MH(OPMaLlMOHHO-KOMMYHUKAIIMOHHAS,, KPUTUYECKOIO MBILIUICHUS, HPOOJEMHOr0 JIUaora,
UrpoBasl.

OcHoBHBIC MeTObI PA0OTHI HA YPOKe:

BenymuMun ~ MeronmamMu  00ydeHMsT  SIBIISIFOTCS:  YAaCTUYHO-TIOMCKOBOWM,  METOJ
MaTeMaTUYECKOI0 MOJEINPOBAHUS, AKCHOMAaTUYECKHI METO.

DopMbI KOHTPOJIA:

Tak Kak 3TOT Kypc sIBJISETCS IOMOJHUTENBHBIM, TO OTMETKA B OaJulaX HE CTABUTCS.

VYyamuiics yuutcs oOLeHHMBAaTh ce0d M JPYTMX caM, YTO IO3BOJIAET pa3BUBAThb YMEHMUS
caMOaHajlM3a U CIOCOOCTBYET pPa3BUTHUIO CAMOCTOSITEIBHOCTH, KaK CBOMCTBY JIMYHOCTH
ydauierocsi. BuIsiBlieHHE NPOMEXYTOUYHBIX M KOHEYHBIX PE3YJIbTaTOB YYallUXCsSl MPOMCXOIUT
yepe3 MPaKTHUECKYIO JeSTeTbHOCTh; 3aUeTHbIE paboThI:

- TemaTuyeckas MOoJ0O0pKa 3aJay pa3jMdyHOTO YpPOBHS CIOKHOCTH C IpeICTaBICHHEM
pa3HbIX METOJIOB pPEIICHUS B BHUJIE TEKCTOBOI0 JOKYMEHTA, NMpe3eHTauuu, ¢Gudi-aHuMamnuu,
BH/IEOPOJINKA WK WED - cTpaHuIbl (caiita)

- BBICTaBKa IIPOEKTOB, PE3EHTALUM;

- JIEMOHCTpalusl SKCIIEpUMEHTa, KAUECTBEHHOHN 3aJlaul C KauyeCTBEHHBIM (YCTHBIM WJIH B

BUJIE TIPUIIOKEHMS], B TOM YHCIIe, IPE3EHTAIMEH) ONrcaHueM Ipolecca Ha 3aHsATUH, (pecTruBase



SKCIIEPUMEHTOB; (pU3NUecKUe OTMMITHUAIbL.

Onucanue y4eOHO-MeTOAMYECKOT0 H MAaTEPHAIbHO-TEXHHYECKOro odecrevyeHust

Yuebno-memoouueckoe nocobue

-Yuebnuk ¢pusnka 7-9 xnacc [leppimkun A.B.

-Pabouas mporpamma no ¢gusuke 7-9 kimacc

MamepuanbHo-mexnuueckoe obecneueHue

-KomMmsrorep

-ITpoexrop

-Konounkun

-JIaboparoproe o6opynoBanue «Touka pocray

Hatuuk abcomtorHoro masienus Jatuuk (puc. 2) mMpou3BOAUT U3MEPEHHUS aOCOIIOTHOTO
naBieHus. UyBCTBUTEIBHBINA 3JIEMEHT JaT4YMKa BBIOJIHEH Ha 0a3e MOHOJIUTHOIO KPEMHHEBOTO
MEE30PE3UCTOPA C BHEAPEHHON TEH30PE3UCTUBHOM CTPYKTYPO, KOTOPAast O3BOJISIET UCKIIOYUTH
BO3MOXKHBIE TIOTPEIIHOCTA W JOCTHUTHYTh HEOOXOAMMOW TOYHOCTH HM3MEpEeHHid. B KOMIUIeKT
JaTyiKa aOCOJIOTHOTO [ABJICHUS BXOAWUT THUOKas TrepMeTHYHas TpyOKa JUIsl IMOAKIIOYCHHUS
HITyIepa aTdyuka K 1aboparopHoMy 000pyJO0BaHHUIO.

TexHuyeckne XapakTepUCTHKH JaTyuka aOCOJIOTHOTO  JaBIIGHUS: ¢  JUarna3oH
u3mepenns — ot 0 mo 700 klla;  paspemenue — 0,25 xlla (cm. puc. 2); * maTepuas Tpyoku —
nojuyperas; ¢ mmHa TpyOoku — 300 MMm; * BHyTpeHHUI nuamerp TpyOku — 4 MMm. JlaTumk
noJjoxeHus (MarHuTHbIN) JlaTuuk (puc. 3) u3MepsieT BpEMEHHBI € OTPE3KH MEXAy MOMEHTaMU
OPOXOXKICHUS OOBEKTa PAJOM C OCCKOHTAaKTHBIMH JETEKTOpaMH. BeCKOHTAaKTHbIE NETEKTOPHI
ABIIIOTCS BBIHOCHBIMH M KpENSATCS Ha METAJUIMYECKOM WJIM MAarHUTHOM MOBEPXHOCTH.
KonnuecTBo ocell u3MepeHus AaTyMKa IMOJIOKEHUS paBHO 3, JUana3oH U3MEPEHUH MO Kax1oi
u3z oceit X, Y u Z cocrasuser or 0 no 360 rpan. TexHudyeckue XapakTepUCTUKU JlaTUMKa
MOJIOKEHUS: * KOJIMYECTBO JIETEKTOPOB — 4 WIT.; * AUAMETP KOpILyca JAEeTeKTopa — 8 MM; * THII
JNeTeKTopa — TEpKOH; * JuaMeTp paszbéMa-lutekepa — 3,5 MM; ¢ januHa Kabens Juid
nerektopoB — 300 mm. Ilomumo natumkoB 1u¢poBod naboparopuu [Uisi MNPOBEACHUS
(U3NUECKUX DSKCIIEPUMEHTOB, B 0a30BbIii KOMIUIEKT BXOJISAT HEKOTOpBIE COIYTCTBYIOIIUE
JIIEMEHTHI.

B coctaB kommiiekta BXOAST ueThlpe Habopa. PaccMoTpuM cocTaB BXOJSIIETO B HUX
ob0opynoBanus. Ha6op Ne 1 « Beckl anekrponHble yueOHble * M3mMeputenbHblil HUIMHAP (00BEM
250 mm) ¢ 2 muacTukoBbIX crakaHa (00béM 300 mu kaxnerid) ¢ unamomerp Ne 1 (mpemen
u3mepenuss 1 H) ¢ JTunamomerp Ne 2 (mpenen usmepenusa 5 H)  I'py3 nuimmuapudeckuil us
cramu: V = (25,0 = 0,3) cmM3, m = (195 + 2) 1, c kproukoM °* ['py3 IWIMHApPUYECKUN U3

amroMuamreBoro crmiasa: V = (25,0 £ 0,7) cm3, m = (70 = 2)r ¢ I'py3 HWIMHAPUYECKUA W3



crenpanbHoro Twactuka: V = (56,0 = 1,8) cm3, m = (66 = 2)r * ['py3 NWIMHIPUYECKUN W3
amoMunueBoro crasa: V = (34,0 £ 0,7) cm3, m = (95 + 2) r « [loBapeHHast cojib B KOHTEIHEpPE
u3 [IBX e« [lamouka mis mepememmBanusi, HUTH HaGop Ne 2 < IlltatuB s1abopaTopHBIA C
nepxareneM ¢ Juaamomerp Ne 1 (mpemen msmepenmss 1 H) o Jlunamomerp Ne 2 (mpexpen
u3mepenns S H) « 2 npyxunbl Ha 11aHmere: )xEcTkocth mpykuHbl Ne 1 (50 + 2) H/M, xEcTKOCTh
npyxuabl Ne2 (10 + 2) H/m ¢ 3 rpy3a maccoit (100 + 2) r kaxneii * HabGop rpy30B,
00o3HaueHHbIX Ne 4, Ne 5, Ne 6 u 3akperui€HHbIX Ha Kprouke ¢ JInHeiika miactukosas (JuirHa 300
MM) ¢ Tpancnoptup Metandeckuid * bpycok aepeBsiHHBIM Maccoit (50 = 5) T ¢ KpIOYKOM U
HUTHIO * Hampasnstomas ¢ usmepurenbHor mkanoi HaGop Ne 3 « IlltatuB maGopatopHsiid ¢
My(dToii * Ppryar ¢ KperieHusiMu 1715 rpy30B * biok moaBmkHbIN * biiok HenoaBwxHeIA * HuTh
(mmmHa He MeHee 1,2 M) ¢ 3 nuIMHApPUYECKUX Tpy3a u3 craiau mMaccoi (100 + 2) r kaxaplid °
JlunamomeTp 1utaHmieTHeId (ipeaen usmepenus 5 H) ¢ Jlunelika mactukoBas (miuHa 300 M) ©
Tpauncrioptup wMetamnueckuidi HaGop No 4 ¢ DieKTpoHHBIH CEKyHIOMEpP C JaTYUKaMHU
(YKOMIUIEKTOBAaH »JJIEMEHTaMU MHTaHus) ¢ MaruuroynpasisieMble TE€PKOHOBBIE JaTUYUKU
CEKyH/IoMepa (JaTYUKHU C KPYrOBOM 30HOW UyBCTBUTEJIBHOCTH) * MexaHuuyeckas ckambs (AJIMHa
700 mMMm) ¢ Bpycok nepeBsiHHbI: M = (50 £ 2 1) lltatuB maGopaTopHblii ¢ MydToit °
Tpancnoptup metamnyeckuii * Hutb (ymmHa He meHee 1,2 m) © Jlenta mepHas (mymaa 1000 Mmm)
* 4 UMIMHAPUYECKHUX Tpy3a u3 ctanu maccodl (100 + 2) r xaxabplil ¢ 2 OpyKUHBL: KECTKOCTD
npyxuHbl Ne 1 (50 £ 2) H/m, x€ctkocts npyxunsl Ne 2 (20 £ 2) H/m * I'py3 nunuHapuyecKuii

maccoif (100 £ 2) r ¢ kproukom * TpyOka amoMuHHEBas



TemaTnuyeckoe MJIAHNPOBaHUE

7 kiace
Ne [Hara Tema ypoka Hcnosab3oBanue puMeya
I/ | IpOBEICHUS 000py10BaHMsA IIEeHTPa [HUE
Ilnan | ®akr €CTECTBCHHOHAYYHOH H
TeXHOJIOTH4eCKOM
HANPaBJIEHHOCTEH
«Touka pocra»
1. BBegenue (14)
BBognoe 3ansitue. llenm wu 3amaum | KomnbroTepHoe
1 Kypca. TexHuka 0€301macHOCTH. obopyoBaHue
2. PoJib 3kcniepuMenTa B KU3HU YesioBeKa (34)
Cucrema eMHUL, TOHATUE O Kommnbrotepaoe
2 MPSIMBIX U KOCBEHHBIX U3MEPEHUSIX o0opynoBaHue
Du3NUECKUil IKCIIEPUMEHT. ObopynoBanue s
Bune! pusndeckoro skcriepruMenTa. JEMOHCTpAIIHii
[TorpemHoOCTh H3MEpeHus. Bup
MOrpenHoCcTer n3mMepenus. Pacuér
3 MOTPEUTHOCTH N3MEPEHUsI.
JlaboparopHas pabota O6opynoBanue st
«3mepenne oObemMa TBepI0To 1ab0paTOPHBIX padoOT |
tenay. [IpaBuia odhopmueHus YUEHUYECKUX ONBITOB
4 1a00paTOpHOI pabOTHI.
3. Mexanuka (84)
PaBHOMEpHOE 1 HEpAaBHOMEPHOE O6opynoBanue st
5 JIBYDKEHUSL. nabopaTOpHBIX padoT u
I'paduueckoe npeacraBneHne YUEHHUYECKUX  OIBITOB
6 TIBUKCHUSL. (Ha 0a3ze KOMILICKTOB
Penrenre rpadueckux 3ajaau, g OI'D)
pacyer MyTu U CpeHEN CKOPOCTH
7 HEPABHOMEPHOTO JIBUKCHHUSI.
[ToHsATHE HHEPITMH U HHEPTHOCTH.
8 I{enTpobexHas cua..
9 Cuna ynpyrocTu, cujiia TpeHus Ob6opynoBanue st
JlaGopatopHast pabota na0opaTOpHBIX paboT U
«HccreoBanue 3aBUCHMOCTH YICHUHCCKUX  OIBITOB
CHJIBI YIIPYTOCTH, BOSHUKAIOIICH B (Ha 0ase KOMIIEKTOB
NpYy)KUHE, OT CTeneHH AehopMaum st OI'9)
10 PYKUHBD).
JlabGopaTopHas pabota
«Omnpenenenne kKodppuIreHTa
11 TPEHUSI HA TPUOOMETPEY.
JIaGoparopHas paboTa ObopynoBanue ais
«HMccnenoBanne 3aBUCUMOCTH 1abopaTopHBIX paboT U
CHWJIBI TPEHUS OT CHUJIBI YUEHUYECKUX OMBITOB
12 HOPMAJIBHOTO JTaBJICHUSI.
4. I'mapocraTruka (124)
13 [TnotHOCTh. 3amaua naps ['epona O6opynoBanue s
Pemenue 3axa4 noBpILIEHHON JEMOHCTpALHi
14 CJI0’KHOCTH Ha pacyeT MIOTHOCTH




BEIIECTBA.

Pemenue 3a1ay moBEIIIIEHHON

O06opymoBanue st

15 CJIO)KHOCTH AEMOHCTpAIUi
JlaBrieHue )KUIKOCTH M Ta3a. 3aKOH
16 ITackans
17 CooOmiaromuecs coCypl.
JlaGopaTopHas pabota OO6opynoBanue st
18 «M3roToBnenue Mojenu GoHTaHA» mabopaTopHbIX paboT U
JlaGopatopHas pabota [VUEHUYECKUX  OIBITOB
19 «M3roToBienne Mo (HOHTAHA (Ha 0ase KOMILICKTOB
3akon Ilackand. JlapneHue B st O
KUJKOCTSX M rasax.
['unpaBnuyeckre MalivHBbI.
20 CooOmaromuecs COCY/Ibl.
BrrtankuBatomias cuna. 3akoH O6opynoBanue s
21 Apxumerna. JEMOHCTPALIHI
JlaboparopHas pabota O6opynoBanue st
«BbIsiCHEHUE yCTIOBHS IUIABAHUS 1abopaToOpHBIX PadOT U
22 TEI. YUEHUYECKUX OMBITOB
bnok 3anau Ha 3akoH [lackans, O6opynoBanue s
23 3aKOH ApXuMena. JEMOHCTPAITHI
biok 3amau Ha 3akoH [lackais,
24 3aKOH Apxumena.
5. Craruka (104)
bsok. Peryar. ObopynoBanue is
25 JIEMOHCTpAIUi
PaBHoBecue TBepapix Ten. MowmeHT
26 cuibl.IIpaBUI0 MOMEHTOB.
Lentp TSIKECTH. UccnenoBanue | O6opynoBanue s
27 Ppa3IMYHBIX MEXaHUYECKUX CUCTEM JEMOHCTpALMH
KomMOuHMpoBaHHbIe 3a1a4H,
28 WCTIOJIBb3YS YCIIOBHSI pAaBHOBECHSI.
KomMOuHupoBaHHbIe 3a1auu,
29 WCIIOJIb3YS YCIIOBHS pAaBHOBECHS
JlabopaTopHas pabota O6opynoBanue st
«U3rotoBnenue paboraromieit 1abopaToOpHBIX paboT H
cucteMbl 0710K0BY». OdopmiieHne YYCHHUYECKUX  ONBITOB
30 paloTHI. (Ha 0a3e KOMIUIEKTOB
Pabota nag npoextoM «braoku». st OI'D
JIaGoparopHas paboTa
«M3roroBnenue paboTarorei
31 CUCTEMBI OJIOKOBY.
JlabGopaTopHas pabota O6opynoBanue ajst
«U3rotoBnenue padoraromieit 1abopaToOpHBIX paboT H
32 CHCTEMBI OJIOKOB. YUEHUYECKUX OITBITOB
Odopmnenue paboOTHI. KommnbsrorepHoe
33 obopynoBaHue
34 3amura npoeKToB.




8 kiaace

Ne Hara Tema ypoka Hcnonb3oBanue IpuMe
I/ | IPOBEICHUS 000py/10BaHMS IIEHTPA | YaHUE
Ilnan | ®akr €CTeCTBCHHOHAYYHOM
U TEXHOJIOTHYECKOMH
HanpaBJIeHHOCTeH
«Touka pocra»
1. Beenenue (14)
BBognoe 3ansatue. Llenu m 3amaum | KomnberorepHoe
1 Kkypca. TexHuka 6€30macHOCTH. 0o0opyoBaHue
2. TenoBble siBaeHus (12 u)
PaznooOpasue TemnoBbIX sBieHUi. | KommnbroTepHoe
2 TenoBoe pacuupeHue Tell. o0opynoBaHue
JlaboparopHast pabota O6opynoBanue JyIst
«I3MeHeHust UTHHBI Tela Ipu 1abopaToOpHBIX paboT U
3 HarpeBaHUU U OXJIAKICHUN. YYCHUYCCKUX OIBITOB
Tennonepenaua Habmonenue O6opynoBanue s
TEIUIONPOBOAHOCTH BOJIBI U JIEMOHCTpAIIHA
4 BO3/TyXa.
JlaboparopHast pabota O6opynoBanue st
«3mepenue ynenbHON 1abopaToOpHBIX paboT U
TETUIOEMKOCTH Pa3IUIHBIX VYCHUYCCKUX  OIBITOB
5 BELLECTBY. (Ha 0a3e KOMIUJICKTOB
[InaBnenue u oTBEpIEBAHUE. st OI'D
JlaboparopHas pabota «OTiHBKa
6 napa@uHOBOTO COJIJIATHKA
JlaboparopHas pabota O6opynoBanue st
«Habnronenue 3a miaBieHreM 71a00paTOpHBIX paboT U
7 TBIa» YUEHUYECKUX OMBITOB
Pemenne onuMmnuamHbIx 3a1a4 ObopynoBanue s
8 Ha ypaBHEHHE TEIUIOBOTO OajaHca JIEMOHCTpaIui
Pemenne onuMmnuagHeIx 3a1a4 ObopynoBanue s
9 Ha pacy€T TEIUIOBBIX MTPOIIECCOB JIEMOHCTpAIUI
10 JlaGopatopus KpucTaiorpaguu.
Hcnapenne u koHaeHCAIHS. O6opynoBanue st
11 JIEMOHCTpAIil
CocraB atmMmocdepsl, ObopynoBanue s
HaOIoIeHue Tepexoa JIEMOHCTpAIIHiA
HEHACBIIICHHBIX ITAPOB B
12 HACBIIICHHBIE.
Brnaxnocts BoO3ayxa Ha pasHbiXx | O0opymoBaHHe s
13 KOHTHHEHTAX JIEMOHCTpAaIil
3. DuekTpuyeckue sipjaeHus (84)
Muxkpomup. Mogenu atoma, O6opynoBanue s
14 cymiectBoBaBIue 0 Hagana XIX J€EMOHCTpPALINI
Hcropus oTKpsITHA U JENCTBUA Kommnsroreproe
15 raJbBaHUYECKOT0 AJIEMEHTA obopynoBanue
Hctopus co3manus 3meKTpoPOpHOI
16 MaIIHHBI
OneiTel BonbTa. Dnekrpuyeckuit Komnsroreproe
17 TOK B 3JIEKTPOJIUTAX. o0opynoBaHue




Pemrenre onuMnuaaHeIX 3a1a4 Ha

O6opynoBanwue st

18 3aKOHBI TIOCTOSTHHOTO TOKa JIEMOHCTpAIIHA
Habmonenue 3aBucuMocTu ObopynoBanue s
COIMPOTUBIICHUS TIPOBOJIHUKA OT JIEMOHCTpAIIHA

19 TEeMITepaTypHhI.
JlaboparopHast pabota O6opynoBanue st
«OrnpeeneHue CTOMMOCTH 71ab0paToOpHBIX paboT U
M3PACXOJIOBAHHOM JICKTPOIHEPTUU | YICHUYECKUX  OIBITOB
10 MOIIIHOCTH TTOTPEOUTENS U TIO (Ha 0a3e KOMIUJICKTOB

20 CUETUHKY» st OI'D
Pemenue onumnuagHeix 3a1a4 O6opynoBanue s

21 Ha TEIUIOBOE JICWCTBUE TOKA JIEMOHCTPALIMI

4. JjeKTpOMarHuTHbIe siBJeHus (34)
DNEKTPOMArHUTHEIE SIBJICHUS. ObopynoBanue s

22 DIIEKTPOU3MEPUTEIIbHBIE TPUOOPHL. | IEMOHCTpAIUid
MaruutHas anomanusi. Marautasle | OOopynoBanue ams

23 Oypu JIEMOHCTpAIIHA
PaznoBugnoctn

24 AJICKTPOJIBUTaTEIICH.

5. OnTuyeckue sipjaenus (74)

WcToyHuKH cBeTa: TEMJIOBEIC,

ObopynoBanue s

25 JIOMUHECIIEHTHBIE JEMOHCTpAIHii
DKcrnepuMeHT HaOII0ACHHUE.
MHuorokpatHoe n3o0paxeHue
IpeIMeTa B HECKOJIBKHX TUIOCKUX

26 3epKaJiax.
N3roToBUTH IEPHUCKOIT U C €r0 O6opynoBanue ams

27 TTOMOIIIBIO TPOBECTU HAOTIOACHHUSI JIEMOHCTpAIil
[IpakTHueckoe UCIOIb30BaHNE O6opynoBanue st

28 BOTHYTHIX 3€pKaj JIEMOHCTpAIil
3puUTENbHbBIE UIUTIO3UH, O6opynoBanue s
MOPOKTaEMBbIE TIPEIIOMIICHUEM JIEMOHCTpAIIHA

29 cBeTa. Mupaxu.

30 Pa3BuTHE BOJOKOHHOW ONTHKU
Hcnonb30BaHne 3aKOHOB CBETA B

31 TEXHUKE

6. YesoBek u npupoaa (44)

32 ABTOMAaTHKa B HAIICH KU3HU . KommbrorepHoe

33 Panuo u TeneBugenmne obopynoBaHue
AJBTEpHATUBHBIC HCTOYHUKA

34 SHEepruu. Buapl anekrpocraHui
Hayxka ceronnsa. Hayka u

35 0€e30I1aCHOCTH JTIOJEH.




9 kjacc

Hara Tema ypoka Hcnonb3oBanue IpuMe
Ne IIPOBEICHUS 000OpyA0BaHMSA LEHTPA | YaHUE
n/n | Ilnan | ®dakr €CTeCTBCHHOHAYYHOM
¥ TEXHOJIOTHYeCKOMH
HanpaBJIeHHOCTeH
«Touka pocra»
1. Beenenue (14)
BBognoe 3ansatue. Llenu m 3amaum | KomnberorepHoe
1 Kkypca. TexHuka 6€30macHOCTH. 0o0opyoBaHue
2. Kunemartuka (7 4)
Crnioco0bl onucanust Ob6opynoBanue amst
2 MEXaHUYECKOTO JBIKEHUS JIEMOHCTpAIHi
[IpsimonnHeiHOE paBHOMEPHOE O6opynoBanue st
JBIKEHUE 110 TuiockocTtu? CmMoTps JIEMOHCTpALUI
3 U3 KaKOW TOYKU HAOJIOATh
OTHOCHUTENBHOCTD ABH)KEHUSI. O6opynoBanue ais
4 CI10’keHUEe IBYKEHUMN. JIEMOHCTpAaIui
Jlabopamopusie pabomul: O6opynoBanue st
«3yuenue nBuxkeHus1 CBOOOIHO nabopaTOpHBIX padoT u
najaroniero tena», «Mzydenue YUEHUYECKUX OMBITOB
S) JIBUKEHMSI T€Jla 110 OKPY>KHOCTH
Kak u kyna nonerena BUIIHEBas ObopynoBanue s
koctouka? Pacuer TpaekTopuu JIEMOHCTpaLui
JBUKEHHSI TEJ U IIePCOHAXKEH
6 pacckasoB P.Pacnn o Mionxaysene
Hcropuyeckast peKOHCTPYKIUS ObopynoBanue s
onbIToB ["anuies no onpeneneHUo JIEMOHCTpaIui
7 YCKOpEHHUS g.
Omnpenenennue CKOpOCTH ObopynoBanue s
PaBHOMEPHOTO JIBUKEHUS TPU JIEMOHCTpAIIHiA
HCIIOJIb30BaHUU TPEHaxepa
8 «OeroBast TOPOKKa.
3. Iunamuxa (84)
Cuna Bomy, cuna yOeKIeHUS HIN O6opynoBanue s
9 cuiia - pu3nyeckasi BelIuyuHa? JEMOHCTPALTHI
Jlabopamopnas paboma: Ob6opynoBanue ais
10 «3mepeHne macchl Tenay 71ab0paToOpHBIX paboT U
JIBu>keHue Tena noj AeicTBUeM YUYEHUYECKUX OMBITOB
11 HECKOJIBKUX CHJI
JIBM>KEHUE CUCTEMBI CBA3aHHBIX O6opynoBanue s
12 Tea JEMOHCTpPALINI
Jlabopamopuvie pabomui: | OOOpymOBaHUE IS
«M3yueHne TpEeHUS CKOJIBKEHUS 1abopaToOpHBIX paboT H
13 YUEHHUYECKUX OITBITOB
JuHamuika paBHOMepHOTro ABMKeHus | O6opynoBanue ams
14 110 OKPYKHOCTH JIEMOHCTpAIi
Ucropus passutus npenacrasienuit | O6opynoBanue ams
15 o Bcenennoii. ContHeuHas cucremMa. JIEMOHCTpAIIi
OTKpBITHS HA KOHYUKE TIEpa. ObopynoBanue s
16 IlepBbIe NCKYCCTBEHHBIE CIYTHUKH JEMOHCTPALMI




‘ 3eMiu. ‘

4. UmnyJbc. 3aKoH coxpaHeHusi UMIyJbca (349)

17 Kax BbI IXTy Ha30BeTe... KommbrorepHoe
18 PeakTuBHOE IBM)KEHHE B IPUPOJIE. o0opyaoBaHue
Paccnenopanue ATII ¢ momoribio Komnerorepnoe
19 3aKOHA COXPAHCHHS UMITYJIbCa obopyoBaHue
5. CraTuka (24)
Jlabopamopuas paboma: OO6opynoBanue st
«OrmpeieneHue MeHTPOB Macc 1abopaToOpHBIX padoT H
20 pa3IUYHBIX TeJ (TPH CrIoco0a)» YYCHHUYECKUX OIBITOB
[IpumeHeHne npocTeIXx MexaHu3MoB | KoMmbroTrepHoe
B CTPOMTENBCTBE: OT 3€MIISTHKH JI0 o0opyaoBaHue
21 HeOockpeda
6. Mexannveckue Kojie0aHusi M BOJIHBI (34)
22 Buas MassTHUKOB M MX KOJIEOAHUH O6opynoBanne st
23 Uro nepeHocut BosiHa? JEMOHCTpAIHii
KonebarenbHble cCHCTEMBI B IPUPOJIE
24 Y TEXHUKE
7. DJAeKTPOMArHUTHbIE KOJIe0aHUS M BOJIHBI (24)
DKcrepuMeHTalIbHast IPOBEpKa KommnbrotepHoe
25 CBOMCTB DM BOJIH. o0opynoBaHue
HccnenoBanue anekrpomMarautHoro | KommbrorepHoe
26 n3nydenuss CBU-neun 000py10BaHuE
8. OnTuka (44)
. U3roToBnenne Mojenu KommnbroTepHoe
27 KaJICHIOCKOTIA. 00opyI0BaHue
DKcrnepuMeHTallbHas MTPOBEPKa O6opynoBanue s
28 3aKOHA OTPaKEHUS CBETA. JIEMOHCTpaIni
Jlabopamopnas paboma: Ob6opynoBanue ais
«3mepenne nokazarens 1a00paTOpHBIX paboT U
29 MIPEIOMIICHUS BOJIBI) YUEHUYECKUX OMBITOB
Kak ornunuarorcs mokazarenu Ob6opynoBanue s
30 MPETIOMIICHUS IIBETHOTO CTEKJIA JIEMOHCTpaIui
9. ®u3uka aToMa M AaTOMHOT0 siapa (44)
[Tornouenue u ucmyckaHue cBeTa Komneroreproe
31 atomMamu. ONTUYECKUE CIIEKTPHI. obopynoBaHue
N3mepenue KIIZQ comaevHol | KommbrorepHoe
32 Oarapen obopynoBanue
BrusiHue pagmoakTHBHBIX
33 U3JIy4E€HUH Ha )KUBBIE OPraHU3Mbl
CrniocoOsl 3a1uThl OT
34 paAMOaKTUBHBIX U3JTy4YEHUN

KanennapHO-TeMaanecxoe NJIAaHUPOBAHHUE

7 kJaacc




Ne Hata Tema ypoxka HUcnosab3oBaHue [Tpume
I/ | TIpPOBEICHUS 000py10BaHMS IIEHTPA | YaHUE
Ilnan | ®akr €CTeCTBEHHOHAYYHON M
TEXHOJIOTHYECKOi
HaNpaBJIeHHOCTEH
«Touka pocra»
1. Beenenue (14)
BBognoe 3anstume. llenm wu 3amaum | KomnobroTepHoe
1 Kkypca. TexHuka 6€30macHOCTH. obopyoBaHue
2. Posib JkCIepUMEHTA B KM3HU YesioBeKka (34)
Cucrema eMHULL, TIOHATHE O KommerorepHoe
2 MPSIMBIX ¥ KOCBEHHBIX U3MEPECHHSIX o0opyaoBaHue
DU3NYECKUN HIKCIIEPUMEHT. O6opynoBanue s
Bunsr pusndeckoro SKCriepruMeHTa. JIeMOHCTpaIun
[TorpemHocTs n3Mepenus. Bubl
HorpemHocTet usmMepenus. Pacuér
3 MOTPEIIHOCTH U3MEPEHUSI.
JlaboparopHast pabota O6opynoBanue ajst
«3mepenue o0bema TBep0ro 71abopaToOpHBIX paboT U
tenay. [IpaBuna opopmieHus YYCHUYCCKUX OIBITOB
4 J1a00paTOpPHOU PabOTHI.
3. Mexanuka (84)
PaBHOMEpHOE U HEpaBHOMEPHOE O6opynoBanue st
5 JIBIDKCHUSL. Ja00paTOPHBIX PaboOT M
I'paduueckoe npeacraBieHne VYCHUYCCKUX  OIBITOB
6 JIIBUKEHUS. (Ha 0a3e KOMIUICKTOB
Perenue rpadudeckux 3aaad, nis OI'D)
pacuer myTH U CpeHel CKopoCcTU
7 HEPABHOMEPHOTO JIBUKCHHSI.
[ToHsiTHE UHEPIIH U UHEPTHOCTH.
8 IlenTpoOexHas cuia..
9 Cuna ynpyrocTu, cuiia TpeHus O6opynoBanue st
JlaGopatopHas pa6oTa 71a0bOpaTOPHEIX padoT u
«UccrnenoBanue 3aBUCHMOCTH YICHUMCECKHUX  OMBITOB
CHJIBI YIIPYTOCTH, BO3HUKAFOIIEH B (Ha 0ase KOMIUICKTOB
NpY)KUHE, OT CTeNeHH AehopMaIiuu s OI'9)
10 MPYXKUHBD).
JIaGoparopHas paboTa
«Onpenenenue ko3pduirenta
11 TPEHUs! Ha TpPUOOMETpe.
JlaGopaTopHas pabota O6opynoBanue ajst
«HccnenoBanue 3aBUCUMOCTH n1abopaTopHBIX padoT U
CHWJIBI TPEHUS OT CHJIBI YYEHUYICCKUX OIBITOB
12 HOPMAaJIbHOTO JIaBJICHUSI.
4. I'mapocraruka (124)
13 [InotHoCTs. 3agaua naps I'epona O6opynoBanue s
Penrenwe 3a1a4 MOBBIIEHHOM JEMOHCTpALMH
CJIO)KHOCTH Ha pacueT MIOTHOCTH
14 BEIIECTBA.
Pemienne 3aga4 moBbIIEHHOM O6opynoBanue ais
15 CII0)KHOCTHU AEMOHCTpALUi




JlaBiaeHne KUJIKOCTH U Ta3a. 3aKOH
16 [Tackains
17 Coo01marommecst CoCypl.
JlaGopaTopHas pabota OO6opynoBanue st
18 «M3roToBnenue Mojaenu GoHTaHA» mabopaTopHbIX paboT u
JlaGopatopHas pa6ota [VUEHUYECKUX  OIBITOB
19 «M3roroienne Moaenu GOHTAHA» (Ha 0ase KOMILICKTOB
3akon Ilackans. Jlapnenue B poist OI'D
KHUJKOCTAX U razax.
IManpaBnuueckre MalvHEbIL.
20 Coo01maronmecst CoCybl.
BritankuBatomas cuna. 3akoH O6opynoBanne s
21 Apxumena. JEMOHCTPAIHI
JIaboparopHast pabota O6opynoBanue ISt
«BblicHEeHUE yCcIOBHS IJIABaHUS 1abopaTopHBIX PadoOT U
22 TEI. YUYEHUYECKUX ONBITOB
bnok 3ana4 Ha 3akoH [lackans, O6opynoBanue s
23 3aKOH ApXuMena. JIeMOHCTpAIun
biok 3amau Ha 3akoH [lackais,
24 3aKOH Apxumena.
5. Craruka (104)
briok. Peruar. O6opynoBanue ajis
25 JIEMOHCTpaLHi
PaBrnoBecue TBepapix Ten. MomeHT
26 cuibl.IIpaBuI0 MOMEHTOB.
Lentp TSKECTH. UccnenoBanue | O6opynoBanue s
27 pa3IMYHbIX MEXaHUYECKUX CUCTEM ACMOHCTpALHiH
KomMOuHupoBaHHbIe 3a1a4u,
28 WCTIOJIBb3YS YCIIOBHSI pAaBHOBECHSL.
KomMb6unnpoBanHbie 3a1a4u,
29 WCTIOJIB3Ysl YCIIOBHUSI PABHOBECHS
JIaGoparopHas paboTa Ob6opynoBanue as
«U3rotoBnenue padoraromieit 71ab0paTOpHBIX paboT U
cuctembl 610k0BY. OdopmieHue YUEHUYECKUX  OIBITOB
30 paboTHI. (Ha 0a3ze KOMILICKTOB
Pabora Hag mpoexToM «bioku». st OI'D
JlabopaTopHas pabota
«U3rotoBnenue padoraromieit
31 CUCTEMBI OJIOKOBY.
JIaGoparopHas paboTa Ob6opynoBanue as
«U3rotoBnenue padoraromieit 1abopaToOpHBIX paboT U
32 CUCTEMBI OJIOKOBY. YYEHHUECKHUX OIBITOB
Odopmienne paboTHI. KommprorepHoe
33 obopynoBanue
34 3anmTa npoeKTOB.
8 kurace
‘ Ne Tema ypoka Hcnoan3oBanue IIpume
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MIPOBEICHUS

Ilnan | dakr

000py10BaHUS LIEHTPA
€CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEH
«Touka pocra»

YaHUC

1. BBenenue (1)

BBognoe 3anstue. Llenu m 3amaum | KomnberorepHoe

1 Kypca. TexHuka 6€301macHOCTH. obopyoBaHue

2. TermoBble siBaeHus (12 u)

PaznooOpasue TemnoBbIX sBieHUi. | KommnbroTepHoe

2 TenoBoe pacuupeHue Tell. o0opyoBaHue
JIaboparopHast pabota O6opynoBanue ISt
«3MeHeHust UTHBI Tella Ipu 1ab0paToOpHBIX paboT U

3 HarpeBaHUU U OXJIAXKICHUN. YUEHUYECKUX OMBITOB
Tenmonepenaua Habmonenue O6opynoBanne st
TEIUIONPOBOAHOCTH BOJIBI U JEMOHCTpAIHii

4 BO3/yXa.
JlaboparopHas pabota O6opynoBanue st
«M3mepenue yaenbHou 1ab0paTOPHBIX padoT |
TEIIOEMKOCTH Pa3TUYHbIX YUEHUYECKUX  OIBITOB

5 BEILIECTBY. (Ha 0a3e KOMIJICKTOB
[InaBneHue u oTBEpICBaHUE. s OI'D
JlaboparopHas pabota «OTiIMBKa

6 napauHOBOI'O COJIJIATHKAY
JlaboparopHast pabota O6opynoBanue st
«Habnronenue 3a riaBieHueM 1abopaToOpHBIX paboT U

7 b1 039 €253 YYCHUYCCKUX OIBITOB
Pemenne onuMnuamHbIx 3a1a4 ObopynoBanue s

8 Ha ypaBHEHHE TEIUIOBOTO OajaHca JIEMOHCTPAIIHHA
Pemenne onuMmnuaaHeIx 3a1a4 ObopynoBanue s

9 Ha pacy€T TEIUIOBBIX MTPOIIECCOB JIEMOHCTpAIUI

10 JlaGopatopus KpucTaiorpaguu.
Hcnapenue u KoHEHCAIHS. ObopynoBanue s

11 JIEMOHCTpAIi
CocTtaB atmMocdepsl, ObopynoBanue s
HaOJI0ZICHNE TIepexo/ia JIEMOHCTpAIIHA
HEHACBIIICHHBIX MTapOB B

12 HACHIIICHHBIE.
Bnaxnocts Bo3myxa Ha pasHbeix | OOopynoBaHue ams

13 KOHTHHEHTAX JIEMOHCTpPAIIHHA

3. DuiekTpuyeckue siBjeHus (84)

Muxkpomup. Mogenu atoma, O6opynoBanue s

14 cymiecTBoBaBIue 0 Hagana XIX JIEMOHCTpPALINI
Hcropus oTKpsITHA U JENCTBUA Kommnsroreproe

15 raJlbBaHUYECKOT'0 AJIEMEHTA obopynoBanue
Hctopus co3manus meKTpoPOpHOI

16 MaIIHHBI
OneiTel BonpTa. Dnekrpudeckuit KomnrerotrepHoe

17 TOK B DJICKTPOJIUTAX. obopyoBaHue
Pemenne onuMnuaaHbIx 3a1a4 Ha ObopynoBanue s

18 3aKOHBI TIOCTOSIHHOTO TOKa JIEMOHCTpAIIHAIA




HaOronenne 3aBUCUMOCTH
COHpOTI/IBJ'IeHI/ISI HpOBO,Z[HI/IKa oT

O6opynoBanwue st
JIEMOHCTpALUi

19 TEeMITepaTypHhI.
JIaboparopHast pabota O6opynoBanue JIst
«OrnpeeneHue CTOMMOCTH 1abopaToOpHBIX paboT U
M3PACXOJIOBAHHOM JICKTPOIHEPTUU | YICHUYECKUX  OIBITOB
10 MOIIIHOCTH TTOTPEOUTENS U TIO (Ha 0a3e KOMIUJICKTOB

20 CUETUHKY» st OI'D
Pemenue onumnuagHbix 3a1a4 O6opynoBanue s

21 Ha TEIUIOBOE JICWCTBUE TOKA JIEMOHCTPALIMI

4. JjeKTpOMarHuTHbIe siBJeHud (34)
DNEKTPOMArHUTHEIE SIBJICHUS. ObopynoBanue is

22 DIIEKTPOU3MEPUTEIILHBIE TPUOOPHL. | IEMOHCTpAIUid
MaruautHas anomanusi. Marautaeie | OGopymoBanue s

23 Oypu JIEMOHCTpAIHi
PaznoBugnoctn

24 AJICKTPOJIBUTaTEIICH.

5. OnTuyeckue sipjaenus (74)

WcTouyHuKH cBeTa: TEIJIOBEIC,

ObopynoBanue s

25 JIIOMUHECIICHTHBIC JIEMOHCTpAIUn
DKCIEPUMEHT HAOIIOACHHE.
MHorokpaTHOe U300pakeHHE
IpeaIMeTa B HECKOJIBKHX TUIOCKUX

26 3epKaJiax.
M3roToBUTH IEPHUCKOIT U C €r0 O6opynoBanue ams

27 TTOMOIIIbIO TTPOBECTH HAOJIIOICHUS JIEMOHCTpPAINI
[IpakTH4eckoe UCIOIL30BaHUE O6opynoBanue ams

28 BOTHYTHIX 3€pKaj JIEMOHCTpAIil
3puTenbHbIE WILTIO3UH, O6opynoBanue s
MOPO’K/IaeMBbI€ TTPETOMIICHUEM JIEMOHCTpAIIHii

29 cBeta. Mupaxu.

30 Pa3BuTHE BOJOKOHHOW ONTHKHU
Hcnonb30BaHne 3aKOHOB CBETA B

31 TEXHUKE

6. YesroBek n npupoaa (44)

32 ABTOMAaTHKa B HAIICH KU3HU . KommbrorepHoe

33 Panuo u TeneBuaenmne obopynoBaHue
AJBTEpHATUBHBIC HCTOYHUKA

34 sHepruu. Buasl anekrpocTaHui
Hayka ceronns. Hayka u

35 0€30MaCHOCTb JIIOJCH.

9 kaacc




Hata Tema ypoxka Hcnoan3oBanue [Tpume
Ne IIPOBEICHUS 000pyAOBaHMSA LIEHTPA | YaHUE
n/n | Ilnan | ®dakr €CTeCTBCHHOHAYYHOM
¥ TEXHOJIOTHYeCKOMH
HanpaBJIeHHOCTeH
«Touka pocra»
1. Beenenue (14)
BBognoe 3anstue. Llenu m 3amaum | KomnberorepHoe
1 Kkypca. TexHuka 6€30macHOCTH. 0o0opyoBaHue
2. Kunematuka (7 4)
CrniocoObl onucanus ObopynoBanue s
2 MEXaHUYECKOT'O JIBH)KEHUS JIeMOHCTpaIui
[IpsimonnHeliHOE paBHOMEPHOE O6opynoBanue st
JBIKEHUE 110 TuiockocTtu? CmMoTps JIEMOHCTpALUI
3 U3 KaKOW TOYKH HAOJII0IATh
OTHOCHUTENBHOCTD ABH)KEHUSI. Oo6opynoBanue ais
4 CnosxeHue IBUKEHUI. JIEMOHCTpAIui
Jlabopamopnvie pabomoi: O6opynoBanue ajst
«3yuenue nBuKeHUs: CBOOOIHO 1abopaToOpHBIX paboT U
najiatroniero rena», «Mzyuenue YYCHUYCCKUX OIBITOB
5 JIBUKCHHMSI T€JIa 110 OKPY>KHOCTH
Kak u xyna nonerena BUIIHEBas O6opynoBanue ams
koctouka? Pacuer TpaekTopuu JIEMOHCTpAIHi
JIBU>KEHUS TEJI U IEPCOHAKEN
6 pacckasoB P.Pacnin o Mronxaysene
Hcropuyeckast peKOHCTpYKLUS O6opynoBanue ams
omnbIToB ["anuies mo onpeneneHUo JIEMOHCTpAIHi
7 YCKOPEHHUS &.
Omnpenenenne CKOpocTu O6opynoBanue as
PaBHOMEPHOTO JBMKEHUS TIPH JIEMOHCTpaIui
WCIOJIb30BaHUU TpeHaxepa
8 «OeroBast TOPOKKaY.
3. Innamuxa (84)
Cuna Bonu, cuia yoexxIeHHs WK Ob6opynoBanue s
9 cuiia - pu3nyeckas BelIMyuHa? JIEMOHCTpaIui
Jlabopamopnas paboma: Ob6opynoBanue as
10 «3mepeHne macchl Tenay 71a00paTOpHBIX paboT U
JIBr>keHue Tela Mo aeiicTBuemM YUYEHUYECKUX OMBITOB
11 HECKOJIBKUX CHJI
JIBIKEHME CUCTEMBI CBS3aHHBIX Ob6opynoBanue s
12 TeN JEMOHCTPAITHI
Jlabopamopuvie pabomsi: | ObGopymoBaHUE AJIs
«M3y4eHne TpeHns: CKOJIbKEHUSD) 71ab0paToOpHBIX paboT U
13 YYEHUYECKUX ONBITOB
JuHamuika paBHOMepHOTro ABMKeHus | O6opynoBanue ams
14 110 OKPY>KHOCTHU JIEMOHCTpaLMH
Hctopus pa3sutus npeacrasienuit | O6opynoBaHue s
15 o Bcenennoii. ContHeuHas cucremMa. JIEMOHCTpAIIi
OTKpBITHS HA KOHYUKE TIEpA. ObopynoBanue s
[IepBbIE UCKYCCTBEHHBIE CTYTHUKH JEMOHCTPALMI
16 3emuin.




4. Umnyanc. 3aKoH coxpaHeHust umnyJibcea (34)

17 Kak BBI IXTy Ha30BeTE... KomnerotrepHoe
18 PeakTuBHOE JIBIKEHHE B TIPUPOJIC. o0opynoBaHue
Paccnenosanue JITII ¢ momomisro Kommnsroreproe
19 3aKOHA COXPaHEHUS UMITYJIbCa obopyoBaHue
5. Craruka (24)
Jlabopamopuas paboma: OO6opynoBanue st
«OrmpeieneHue MeHTPOB Macc 1abopaToOpHBIX padoT H
20 pa3IUYHBIX TeJ (TPH CrIoco0a)» YYCHHUYECKUX OIBITOB
[Ipumenenne npocThix MexaHu3MoB | KommbroTepHoe
B CTPOUTEIIBCTBE: OT 3EMIISTHKH JI0 o0opyaoBaHue
21 HebocKkpeba
6. Mexann4yeckue KoJae0aHus M BOJIHBI (34)
22 Buner MasTHUKOB U UX KoeOaHUHA O6opynoBanue s
23 UYrto nepeHocut BonHa? JEMOHCTpaLUi
KosebarenbHbIe CHCTEMBI B TIPUPOJIC
24 1 TEXHHUKE
7. DJIEKTPOMATHUTHBIE KOJIeOAaHUS U BOJHBI (24)
DKCTepuMEHTAIbHAS ITPOBEPKA KommerorepHoe
25 CBOMCTB DM BOJIH. o0opynoBaHue
HccnenoBanue annekrpoMarautHoro | KommbroTepHoe
26 n3nyyenuss CBU-neun 00opyi0BaHnE
8. OnTuka (44)
. IsrotoBnenne Moaenu KommerorepHoe
27 KaJIeHa0CKoIIA. o0opynoBaHue
DKCcrepuMeHTanbHas IPOBEpKa ObopynoBanue s
28 3aKOHA OTPAKCHUS CBETA. JIEMOHCTpAIui
Jlabopamopnas paboma: O6opynoBanue ajst
«3mepenne moka3arens 1abopaToOpHBIX paboT U
29 MIPEIIOMIICHUS BOJIBD) YYCHUYICCKUX ONBITOB
Kak ornunuarorcs mokazarenu O6opynoBanue s
30 MPETIOMIICHUS IIBETHOTO CTEKJIA JIEMOHCTpaIui
9. ®du3uKka aToMa U ATOMHOT0 siipa (44)
[Tornomienune u ucmyckaHue cBeTa KommerotepHoe
31 atomamu. ONTHYECKHE CTIEKTPHI. obopymoBaHue
N3mepenne KIL coireuyHou | KommerorepHoe
32 Oarapen obopyoBanue
BnusiHre paguoakTHBHBIX
33 W3ITYYCHUN Ha KHUBBIE OPTaHU3MBI
CrocoOsI 3a1uThl OT
34 pPaJIMOAKTUBHBIX U3ITy4eHUI
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