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TOUKA \!pocn

Ilinanupyemble pe3yJibTaThl 0CBOCHUS IPOrPaMMBbI
«IKCHepuMeHTaAPHil M0 PU3NKe» (C MCIO0JIb30BaHUEM 000Py/I0BAHMS
«Touka pocra») B 9-11 Ki1accax.

Peanuzarust mporpamMmbl CIOCOOCTBYET TOCTHXKEHHIO CICAYIONTUX Pe3yabTaTOB:
JInuHocrHbIe:

B cdepe IMUYHOCTHBIX YHUBEPCAIBHBIX YUCOHBIX ICUCTBUI yUaIINXCS:

* y4eOHO-TI03HABATENLHBIN MHTEPEC K HOBOMY y4eOHOMY MaTepuaiy U crocodam
pelIeHNs] HOBOM 3a/1auu;

* OpUEHTAIIMS HA TOHUMAHKUE MIPUYHUH YCIIeXa BO BHEYUEOHOU JEATEIbHOCTH, B TOM
YHCJIE HA CaMOAHAJIW3 M CaMOKOHTPOJb PE3yJbTaTa, Ha aHAIN3 COOTBETCTBHUS
pe3yabTaTOB TPEOOBAHUSIM KOHKPETHOM 3a/1auu;

* CIIOCOOHOCTh K CaMOOIIGHKE Ha OCHOBE KPHUTEPHUEB YCIEHTHOCTH BHEY4YEOHOM
JEATEIIbHOCTH;

Obyuarowuiics noayyum 603MO*CHOCHb OISl (POPMUPOBAHUSL:

* BHYTPEHHEW MO3WIMHM HIKOJIbHHUKA HA YPOBHE MOJIOKUTEIHHOIO OTHOIIECHUS K
IIKOJIe, TIOHMMAaHUS HEOOXOJWMOCTH YUYEHHUS, BBIPAKEHHOTO B MpeodiagaHuu
y4eOHO-TI03HABATEILHBIX MOTHUBOB;

* BBIPQXKEHHOM YCTOMUMBOW y4eOHO-TI03HABATEILHON MOTUBAIIMH YUCHUS;

* YCTOMYMBOrO y4eOHO-IIO3HABATEIIBHOIO MHTEpeca K HOBBIM OOIIUM Crioco0am
pelieHus 3aaad.

MeranpeamerHsie:

B cdepe peryJiTHBHBIX YHUBEPCATBbHBIX YU€OHBIX JEHCTBUNA YUAIIUXCA:

* IJIJAHUPOBATh CBOM JCHUCTBUS B COOTBETCTBUM C TMOCTABJICHHOM 3ajadeil u
YCIIOBUSIMH €€ peau3alii, B TOM YMCJI€ BO BHYTPEHHEM ILUIAHE;

* YUHUTHIBaTh YCTAHOBJICHHBIC MpaBWja B IJIAHUPOBAHUM U KOHTPOJE Crocoda
pELICHUS;

* OCYILIECTBIIATh UTOTOBBIM U MOLIATOBBIM KOHTPOJIb M0 PE3YJIbTATY;

* OLEHUBATh NPABWIBHOCTH BBINIOJHEHUS JCWUCTBUS HA YPOBHE aJICKBaTHOM
PETPOCTIEKTHBHOM OIEHKH COOTBETCTBUS PE3YJIHTaTOB TPEOOBAHUAM JTaHHOU
3aJ]a4M M 3aJa4HOM 00J1acTH;

* QAJICKBAaTHO BOCIPHUHUMATH MPEIJIOKEHUS W OLEHKY YYUTENIeW, TOBapULIEH,
pOAUTEIICH U APYTUX JIOJIEH;

* pa3nM4aTh Coco0 U pe3yabTaT AeHCTBUS.

Obyuarowuiics noayyum 603MO*CHOCHb HAYYUMCA

* B COTPYJIHUYECTBE C YUYUTEJIEM CTaBUTh HOBbIE YUEOHbIE 3a]1a4M;

* IPOSIBJISITH MO3HABATENbHYIO HHUILIUATUBY B YU€OHOM COTPYIHUYECTBE;
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* CAaMOCTOSITEILHO aJICKBATHO OLICHUBATH MPABWIHHOCTH BBITIOJIHEHUS ACHCTBUS U
BHOCHUTH HEOOXOMMbIE KOPPEKTUBBI B UCIIOJIHEHUE KaK IO X0y €ro peaau3alluu,
TaK U B KOHIIE JCUCTBUA.

B cdepe mo3naBaTeJbHbIX YHUBEPCATBHBIX YUEOHBIX JCHCTBUN yUaluXCs:

* OCYILIECTBJIATH MOUCK HEOOXOIUMON MH(MOPMAIIUU JJI BHIIIOTHEHHUS] BHEYYEOHBIX
3alaHdd  C  HCMOJb30BaHUEM  y4yeOHOM  JuTeparyppl M B OTKPBHITOM
WH()OPMAITMOHHOM TPOCTPAHCTBE, DSHIMKIONEIUN, CIPABOYHUKOB (BKIIIOYas
AJIEKTPOHHBIE, IUPPOBBIE), KOHTPOIUPYEMOM IPOCTPAHCTBE

HNuTepHera;

* OCYILECTRIIATH 3aMUCh ((hHUKCaII0) BHIOOPOUHON HH(pOpMAITUK 00 OKPYKaroIIeM
MUpE U 0 cede caMoM, B TOM YHcCIie ¢ TOoMOLIbi0 HHCTpyMeHToB UKT;

* CTPOUTH COOOIICHUS, TPOCKTHI B YCTHON M MUCbMEHHOU (opMme;

* POBOJIUTH CPAaBHEHUE U KJIACCU(UKALIUIO TIO 38JJAHHBIM KPUTEPUSIM;

* YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBA3U B U3y4a€MOM KPYT€ SIBJICHUI;

* CTPOUTH paccyxacHus B (popMe CBSI3M MPOCTHIX CYXIACHUU 00 OO0BEKTE, €ro
CTPOEHHH, CBOMCTBAX U CBA3aX;

Obyuarowuiics noiyyum 603MO*CHOCHb HAYUUMbCA!

* OCYHIIECTBIISATh PACHIUPEHHBIA MOUCK UMHPOPMAILIUU C UCTIOIB30BAHUEM PECYPCOB
oubnuoTex u cetu MHTEpHET;

* 3amuchiBaTh, (UKCUPOBATh HHOOpPMAIUMIO 00 OKPYXKAIOIUX SBJICHUSIX C
noMoubo nHCTpymeHToB UKT;

* 0OCO3HAHHO ¥ MPOU3BOJIBHO CTPOUTH COOOIIECHHS B YCTHON U MUCHMEHHOM (opMe;
* OCYHIIECTBJIATH BBIOOp Hambosee A((PEKTUBHBIX CIMOCOOOB PEIICHHUS 3aaad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUIA;

* CTPOUTH JIOTMYECKOE PACCYKIAECHUE, BKIIOYAIOIICE YCTAHOBICHUE MNPUYMHHO-
CJICICTBEHHBIX CBSI3EH;

* MOTYT BBIUTM Ha TEOPETHYECKHM YPOBEHb PEIICHUS 3a4a4: PELUICHUE IO
OMpENICICHHOMY TUIaHy, BJaJ€HHWE OCHOBHBIMHU MPUEMaMU PEIICHHS, OCO3HAHUS
JESITEILHOCTH TIO PEIICHUIO 3a1a4H.

B chepe kKOMMYHUKATHBHBIX YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUN yUalIUXCS:

* aJICKBaTHO UCIOJb30BaTh KOMMYHUKATHUBHBIE, TMPEXKIE BCErO - pEUYEBBIE,
CpeAcTBa JUIsl PEIICHUS Pa3JIMYHbIX KOMMYHUKATHUBHBIX 3aJad, CTPOUTH
MOHOJIOTMYECKOE COOOIICHHE, BIAJETh NUATOTUYECKONH (OpMON KOMMYHHUKAIIUH,
WCINOJIb3Ysl, B TOM umncie cpencrBa U uHCTpymMeHTsl UKT m aucraHimoHHOrO
OOIICHMS,

* IONyCKAaTh BO3MOKHOCTh CYIIECTBOBAHUS y JIIOJICH pa3IMYHBIX TOUYEK 3PEHUS, B
TOM YHUCJIe HE COBMAJAIOIINX C €r0 COOCTBEHHOMN, U OPUEHTUPOBATHCS HA TTO3UIINIO
napTHepa B OOIICHUU U B3aUMO/ICHCTBUY;

* YYUTBHIBATH Pa3HbIC MHEHUS U CTPEMUTHCA K KOOPJIWHAIIMM PA3JIMYHBIX MO3UIIUN
B COTPYJAHUYECTBE;

* popMynupoBaTh COOCTBEHHOE MHEHHUE U MO3UIINIO;

* IOTOBAPUBATHCS U MPUXOIUTH K 00IIEMY PEIICHUIO B COBMECTHOU JIEATETLHOCTH,
B TOM YHUCJIE B CUTYallUl CTOJKHOBEHUS UHTEPECOB,;
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Obyuarowuiics noayyum 603MO*CHOCHb HAYYUMbCA

* YAUTHIBATh M KOOPAWHUPOBATH B COTPYAHHYECTBE OTIUYHBIC OT COOCTBEHHOU
MO3ULIAH IPYTUX JHOJIEH;

* YYUTBHIBATh pa3Hble MHEHHS W MHTEpEeChl U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

* IOHUMATh OTHOCUTEILHOCTh MHEHUHN U TIOJIXOJIOB K PEUICHUIO MTPOOJIEMBI;

* aQpryMEHTHPOBATH CBOIO TO3UIMIO M KOOPJUHUPOBATH €€ C MO3UIUAMHU
NapTHEPOB B COTPYJHMUYECTBE MPU BBHIPAOOTKE OOIIEro pEIHIeHHs] B COBMECTHOM
NEeSTEeIbHOCTH;

* 33]1aBaTh BOMPOCHI, HEOOXOAUMBIE JIJIsi OpTraHU3aIMi COOCTBEHHOU NIEATEIbHOCTH
Y COTPYHHYECTBA C TAPTHEPOM;

* OCYIICCTBJIATh B3aWMHBIA KOHTPOJIh U OKa3blBaTh B COTPYJAHHYCCTBE
HEOOXOIMMYIO B3aMOTIOMOIIIb.

IIpeamerHsble:

- OPUEHTUPOBATKLCS B SBIICHUSAX U O0BEKTaX OKPYKAIOIIETO0 MUPA, 3HATH TPAHHUIIBI
WX MPUMCHUMOCTH;

- TIOHUMAaTh OmpeAcieHUus (U3MYECKHX BEIUYMH W TIOMHUTH ONPEICIISIONINe
bopMyIIBI;

- TIOHMMAaTh KakuM (PU3NICCKUM IPHUHIMIIAM ¥ 3aKOHAM TOJYHHSIOTCS TE WIIH
WHBbIC OOBEKTHI U SIBIICHUS TIPUPO/IBI,

- 3HAHWE MOJICITH TIOMCKA PEIISHUH s 3a1a4 1o (pu3uke;

- 3HaTh TEOPETUYCCKHE OCHOBBI MATCMATHKH.

- IPUMEYAaTh MOJICIIH SIBJICHUH U 00BEKTOB OKPYIKAIOIIETO MHPA;

- aHAJIM3UPOBATH YCIIOBUE 3a/1a4H;

- mepeopMyIUPOBATH U MOJICITMPOBATh, 3AMECHITHh UCXOIHYIO 3a/1a4y JPyrou;

- COCTABJIATH IUJIaH PEIICHUS;

- BBIJIBUTATh W MIPOBEPSTH MPEiaracMble JIJIS PEIICHHS THIIOTE3bI;

- BJIAJICTh OCHOBHBIMH YMCTBEHHBIMH OIEPALUSIMHU, COCTABISIONIUMHU ITOUCK
pCIICHUS 3aIa9H.

Coaep:xaHue NporpaMMbl BHEYPOUYHOIi 1eITeJIbHOCTH
9 kJacc

Beenenne. Brognoe 3ansarue. llenu u 3agaum kypca. TexHuka 6e30mMacHOCTH.
Posib 3KcniepuMeHTA B JKU3HH YeJI0BeKa.

Teopusi: V3yduTh OCHOBBI TEOpWUH TOTrpemHocTei. [lorpentHocTH TPSIMBIX U
KOCBEHHBIX HM3MEpPEHWI, MaKCHMaJIbHasl TOTPEIIHOCTh KOCBEHHBIX H3MEPEHUH,
y4eT TOTPEIIHOCTe HW3MEpeHWil mpu mocTtpoeHnu rpadukos. IlpencraBienue
pe3yJbTaTOB U3MEpEeHU B (hopMe TaOauIl U TpauKOB.
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Ilpakxmuxa: OCHOBBI TEOPUU TMOTPEIIHOCTEH MNPUMEHSATH MPU BBHINOJIHEHUU
DKCIIEPUMEHTAJBHBIX  3a/ad, TMPAKTHYECKUX paboT. (€ HCHOJb30BaHHEM
odopyaoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

[IpuBoauTh TpUMEPHl OOBEKTOB U3Y4YeHHUS (PU3UKK ((DU3MUECKUE SBICHUS,
dbusnyeckoe Teno, BEHIECTBO, puznueckoe mnose). HabmogaTte u aHamu3upoBaTh
busnueckue sBIeHUs (GUKCUPOBATH U3MEHEHUS CBOMCTB OOBEKTOB, CPABHHUBATh
ux U 0000maTh). [lo3HAaKOMUTBCS C IKCIIEPUMEHTATIBLHBIM METOJOM HCCIIEIOBAHUS
npupoasl. Coopka MpuOOPOB U KOHCTpYKIMi. Mcronb3oBaHne HU3MEPUTEIBHBIX
npubopoB. BrinonHeHne 1ad0paTopHbIX U MpPaKTUYECKUX padoT. /lmarHoctuka u
yCTpaHEHUE HEUCITPaBHOCTEH

npuOopoB. BricTpanBaHue runoTe3 Ha OCHOBAaHWU UMEIOIIUXCS JJAHHBIX.
Mexanuka.

Teopusa:  PaBHOMEepHOE U  HEpaBHOMEpHOe  JBIkeHHEe.  ['paduueckoe
npejcTaBlieHuEe ABWKEHUs. Pemenue rpaduueckux 3aiad, pacueT MyTU U CpeHen
CKOPOCTH HEpPaBHOMEpPHOTO JBWXEHUs. [loHsATHE WHEpPHIUUM U HWHEPTHOCTH.
[lentpoOexnass cuna. IlpumeHeHue AaHHBIX  (QU3UYECKUX TIOHATHM B
KU3HEAEATEIbHOCTH YenoBeka. Chila ynpyrocTtu, Cuja TPEHUSI.

Ilpakxmuxa: ViccnenoBaHue 3aBUCUMOCTH CHUJIbl YIPYTOCTH, BO3HHUKAIOUIEH B
npy>KuHe, OT cTeneHu nedopmaruu npyxkuHbl. Onpenenenue kodduimenrta
TpeHHUs Ha TpruOoMeTpe. (¢ ucnmoIb30BaHueM 00opyaoBanus «Touka pocray)
HccnenoBanrie 3aBUCUMOCTHY CUJTbI TPEHUS OT CHJIbI HOPMAJIBLHOTO JIABJICHHS.
Xapaxmepucmuka 0CHOBHbIX 8UO008 0esIMENbHOCIU.

Ananu3 tabnui, rpadgukos, cxeMm. [louck 0ObsICHEHUST HAOII0JaeMbIM COOBITHUSIM.
OnpeneneHue CBOWCTB NpUOOpPOB MO 4YepTekaM U MOJACIAM. AHaIM3
BO3HUKAIOIIMX TNPOOJEMHBIX cuTyaluid. HM3o0paxkath cHCTEMY KOOpJUHAT,
BBIOMpATh TENO OTCUETA M CBSI3bIBATH €r0 ¢ CHUCTEMOM KoopauHaT. Vcrmosib30BaTh
CUCTEMY KOOpIWHAT JJIsi M3YyUYCHHsS MPSMOJMHEWHOro aBuxkeHus Ttena. COopka
npuOOpoOB M KOHCTpyKUMM. lcronp3oBaHUE U3MEPUTEIBHBIX  IPUOOPOB.
BrimonHenre 1ab0paTOpHBIX W MPAKTHUECKUX padoT (¢ HCmoJb30BaHHEM
ooopynoBanusi «Touka pocra»). /lnarHocTHKa ¥ yCTpaHEHHE HEHCIIPABHOCTEH
npubopoB. BwicTpamBaHue THUMOTE3 HA OCHOBAHWM HWMEIONIMXCA JAHHBIX.
KonctpyupoBanue 51 MOJIEJIUPOBAHUE. Brmonnenune 3aaHnN o
YCOBEPIIIEHCTBOBaHMIO TprOOpoB. Pa3paboTka HOBBIX BapUAHTOB OIBITOB.
Pa3paboTka u mpoBepka METOJIUKH dKCIIEPUMEHTAIBHOM paboThl. PaboTa B MasbIx
rpynmnax. AHaAIU3UPYIOT, BEHIOMPAIOT U OOOCHOBBIBAIOT CBOE peEIlIeHUE, ACHCTBUS.
[IpencraBneHne pe3yabTaTOB IAPHOM, TPYIIIOBOM JEATEIBHOCTH. YYacTUE B
JIAaJIoOTe€ B COOTBETCTBUM C MPABUIAMHU PEYEBOTO IMOBEICHUSI.

I' uapocraruka.

Teopus: 3akoH Apxumena, 3akoH llackansg, THAPOCTATHYECKOE JABJICHUE,
COOOIIAIOIINECS COCYIbI, THAPABINYECKUE MAILIUHBI.
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Ilpaxmuxa: 3a0auu: BBITAJKWBAIONIAS CHJIA B Pa3jIMYHBIX CHCTEMax; MPUOOPHI B
3a/adax (CooOmIaroUecs: COCYbl, TUAPABIMYECKUE MAIIWHBI, pblYyard, OJIOKH).
OKCneprUMEHTAIbHBIE 3a/IaHUS:

1)usmepenne cuiibl Apxumesa, 2)U3MepeHue MOMEHTa CUJIbI, JEHCTBYIOUIErO Ha
phluar, 3)usMepeHue

paboThl CUJIBI YNPYTOCTU MPU MOIBEME Tpy3a C MOMOUIBIO MOJBMKHOIO WIH
HETIOIBIKHOTO 0JIOKA.(C ucnonb3oBaHuem ob6opyaoBaHua «Touka pocra»)
Xapakxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

Amnanu3 tabmun, rpadukoB, cxeM. [Touck oObICHEHNS HAOII01aeMbIM COOBITHSIM.
COopka mpuOOpoB U KOHCTPYKIMU. VCronp30BaHNE W3MEPUTEITBHBIX MPHUOOPOB.
BelnonHeHne 1adopaTOpHBIX U MPAKTUYECKUX padoT. JInarHocTuka U ycTpaHEHUe
HEUCITPaBHOCTEN MpuOOpoB. BricTpanBaHue IMnoTe3 Ha OCHOBAHMHM MMEIOIIHUXCS
naHHbeiX. KoHcTpyupoBanue u MonenupoBaHue. Pabora B ManblIX Trpynmnax.
AHanu3upyloT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE pEIIECHUE, JCHCTBUSL.
[IpencraBnenne pe3ynbTATOB IMAPHOW, TPYNNOBOM HAesATeNbHOCTH. [loaroroBka
COOOIICHUN M JIOKJIAJ0B. YYacTHE B JHAIOre B COOTBETCTBHM C IpaBUIIAMU
pEYEBOT0 NOBEICHMUS.

Crartuka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpABIX TeNl. YCI0BUS paBHOBecHS. MOMEHT
cuibl. [IpaBmiio wmomeHToB. lleHTp Tsbkectu. MHMccnenoBaHue pa3iaUUHBIX
MeXaHU4eCKuX cucteM. KoMOWHUpOBaHHBIE 3aayd, WCHOIB3Ys YCIOBHS
paBHOBECHSI.

Ilpaxmuxa: VI3rotoBieHue padboTtaromiei CucTeMbl OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesMENbHOCIU.

Ananu3 tabnun, rpadgukos, cxem. [lonck 0ObsiCHEHHUsT HAOIIOJAEMbIM COOBITHSIM.
OnpeneneHue CBOWCTB NpUOOpPOB MO 4YepTekaM U MOJACIAM. AHaIu3
BO3HUKAIOIIMX MpOOJIeMHBIX cuTyaruid. HaOmogaTe nelcTBUE  MPOCTHIX
MexaHu3MOB. [l03HaKOMUTBCS € (PU3MYECKONM MOJENbI0 «a0CONIOTHO TBEPAOE
Teno». PemaTte 3amaun Ha mpuUMEHEHHE YCIOBHs(TIpaBUiIa) PaBHOBECHS pblyara.
[IpumensTh ycioBue (MpaBUJIO) paBHOBECHS pblyara Jjisi oObSICHEHHsS JTEUCTBUS
pa3TUYHBIX HMHCTPYMEHTOB, HCIOJb3yeMbIX B TexHUKe W B ObiTy. COOpka
npubOpoB ©  KOHCTpyKumid. Mcronp3oBaHWe W3MEPHUTENBHBIX MPUOOPOB.
BrimonHeHre 1a00paTOpHBIX U MPAKTUYECKUX paboT. Jmarnoctuka u

YCTpaHEHHE HEWCIPaBHOCTEW MPUOOpPOB. BhICTpanBaHWEe TWMOTE3 HA OCHOBAHUU
UMeroIMXxcsi  AaHHbIX. KOHCTpyupoBaHue u MojeaupoBaHue. BploaHeHHE
3aJlaHAl 10 YCOBEPIIEHCTBOBAHMIO MPUOOPOB. Pa3paboTka HOBBIX BapUAHTOB
onbITOB. PazpaboTka v mpoBepka METOAMKHU HKCIIEPUMEHTAIBLHON pabOTHI.

PaGota B ManibIx rpymnmnax. AHAIW3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE
peuwenue, neucteusa. [lpeacraBieHue  pe3ynbTaTOB  IIAPHOW, TIPYIIIOBOMN
nestenpHocTH.  [logroroBka  cooOmieHuid u - 10KJIaAoB.  OCYHIECTBISIOT
CaMOOLIEHKY, B3aUMOOLIEHKY J€ATEIbHOCTH. Y4YacTHUe B JUAJIOre B COOTBETCTBUU C
MpaBUJIaMH PEYEBOTO TTOBEJCHUSI.
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10 kacce

TenoBbie ABICHNS.

TemnmoBoe pacmmpenue ten. [Iporeccsl MIaBieHNs U1 OTBEPACBAHUS, HCTIAPEHUS U
KoHJIeHcaluu. Tennonepenada. BnaxxHOCTh BO3/IyXa Ha pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. Habmonenue tasiHus jpaa B Bojae. 2. CKOPOCTU HCHapeHus
pa3nuyHbIX xKuAKOCTeH. 3. TemnoBbie nBUTaTenu Oy yIiero.

Jlabopamophnvie pabomsr (¢ HCNOJb30BaHHMeM oOopyaoBaHust «Touka
pocrtay): 1. MI3MeHeHuUs JUIMHBI Tejla TIPY HArPeBaHUU M OXJaxaeHuH. 2. OTIMBKa
napaduHoBoro coimaruka. 3. HaGmiogenue 3a maBieHueM npaa 4. OT 4yero
3aBUCUT CKOPOCTh HcCHapeHus >xkuakoctu? 5. HabmroneHue TenaonpoBOJAHOCTH
BOJIbI U BO3/IyXa.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesAMENbHOCMIU.

CamocTosTenbHO (GOPMYIHPYIOT MO3HABATEIBHYIO 3a7ady. YMEIT C MOMOIIBIO
BOIPOCOB  JIOOBIBaTh  HEAOCTAIONIYyI0  HWHGOpMAIIHUIO. Ucnonb3oBanue
U3MEPUTENBHBIX PUOOPOB. BhINoMHEeHnE 1a00paTOPHBIX U MPAKTHUYECKUX PadoT.
JlnarHocTuka M yCTpaHEHUE HeHClpaBHOCTEW MmpuOopoB. BricTpanBanue rumnores
Ha OCHOBAHMM MMEIOUIUXCS NaHHbIX. KOHCTpyHpoBaHue 1 MOAEINPOBAHUE.
BeinonHenune 3agaHuii M0 yCOBEPIIEHCTBOBAHUIO MpHOOpoB. Pa3paboTka HOBBIX
BapHaHTOB OIbITOB. Pa3paboTka M MpoBepKa METOIUKH SKCIEPUMEHTAIBLHOU
pabotel. PaboTta B ManbIx rpymmnax. AHATU3UPYIOT, BRIOUPAIOT U 0OOCHOBBLIBAIOT
CBO€ pemieHue, AcucTBUA. lIpencraBieHue pe3yjabTaTOB NApHOM, TIPYNIIOBOU
NEATEIbHOCTH. YYacTHE B AUAJIOTE€ B COOTBETCTBUH C IIPaBUIIaMHU PEYEBOIO
MOBEACHMUS.

DJleKTpUUYeCKHe SIBJICHMSI.

Mukpomup. Mogenn aroma, cymectBoBaBmme n0 Havana XIX. Hceropus
OTKPBITUSL W JEHUCTBUS TallbBAHMYECKOrOo d3jieMeHTa. Mcropus co3gaHus
anexkTpodopHOit MamuHbl. OnbIT BoibTa. DIEKTPUUYECKUM TOK B AJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM odopynoBanusi «Touka pocray)

1. Monenu atroMoB. 2. ['agpBaHUYECKHE dJIEMEHTHI. 3. DieKTpodopHOit

Maiusbl. 4. OneiTel Bosibra v 'anbBanm.

Jlabopamopnvie pabomeir: 1. Co3naHue rajabBaHUUYECKHX DJIEMEHTOB U3
NOJPYYHBIX CPEACTB. 2. DIEKTPUYECKUA TOK B MKUIAKOCTSAX CO3JIaHUS «30J0TOTO
KITFOUHK) .

Xapaxmepucmuxa OCHOBHBIX BUIOB JI€ATEIbHOCTH:

YopaBidoT cBO€H MO3HABATENBbHOW W Y4YeOHOH NeATEIbHOCTHIO MOCPEIACTBOM
IIOCTAHOBKHU L€JIeH, IUIAHUPOBAHUSI, KOHTPOJIS, KOPPEKLUU CBOUX ICUCTBUU HU
OLICHKM YCHEIIHOCTH YycBOeHMs. CpaBHHMBAIOT CHOCOO W pe3yjbTaT CBOUX
JNEeUCTBUN ¢ 00pa3lioM - JTUCTOM COMpOBOXkAeHUsA. OOHAPYKUBAIOT OTKJIOHCHHS.
OO0yMBIBAIOT MPUYMHBI OTKJIOHEHHUH. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aMMOKOHTpOJb. Vcnonb3oBaHMEe U3MEPUTENBHBIX MNPUOOPOB. BrimogHeHue
7a00paTOpHBIX M NpaKTUYeCKWX  pabor. JlmarHoctuka MW yCTpaHEHHUeE
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HEUCIIPaBHOCTEN MpuOOpoB. BricTpanBaHue IMIOTE3 Ha OCHOBAHUM HMMEIOIIMXCS
naHHbIX. KOHCTpynpOBaHue 1 MOAEIUPOBAHUE.
JIEKTPOMATHUTHBIE SIBJICHUS.
MarnuuTHoe mToJie B BellecTBe. MarHuTHas aHoManusi. MarHuTHele OypHu.
PasHoBuiHOCTH AIEKTPOU3MEPUTEITBHBIX pruOOpOB. PasHoBunHOCTH
ANEKTPOABUTATENEH.

Hemoncmpayuu (¢ WcmoJb3oBaHueM ooOopyaoBanusi «Touka pocra»):
1. HarmsagHOCTh MOBENEHUS BEIIECTB B MArHUTHOM 1oJe. 2. [IpeseHTannu o
MarHuTHOM Tiojie 3eMJid M O MarHuTHeIX Oypsx. 3. [leMoHcTpaims
Pa3HOBHUJIHOCTEH  DIIEKTPOM3MEpPUTENBHBIX  mpubopoB. 4.  HarmsgHocTb
Pa3HOBUIHOCTEN DIIEKTPOJABUTATENEH.
Jlabopamopnvie pabomol: 1. ViccnenoBaHue pa3iMdHBIX JIEKTPOU3MEPUTEIBHBIX
npruOOpOB.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesMENbHOCIU.
VYrpaBisioT CBOEW IMO3HABATEIBHOM M Y4EOHOH AEATENBbHOCTHIO MOCPEACTBOM
IIOCTAHOBKM II€JI€H, IUIAHUPOBAHMS, KOHTPOJSA, KOPPEKUHWH CBOHUX JCUCTBHA U
OLIEHKM YCIEHIHOCTH YycBOeHHUsA. CpaBHMBAIOT CHOCOO M pE3yJbTaT CBOMX
JNEHCTBUI ¢ 00pa3lioM - JUCTOM compoBOXKAeHUs. OOHapyKUBAIOT OTKJIOHEHHMS.
OO1yMBIBaIOT MPUYMHBI OTKJIOHEHUH. OCYIIECTBIISIIOT CAMOKOHTPOJIb U
B3aUMOKOHTPOJIb.
Onruveckue siBJICHUS.
McToyHMKM CBETA: TEIUIOBBIE, JIIOMUHECLICHTHBIE, UCKYCCTBEHHBIE. 3roToBinenue
KaMepbl - OOCKypa U HCCIEAOBaHHWE HW300paKE€HUS C TIOMOILIBI0 MOJEIH.
MHoOrokpatHoe Hu300paK€HHE TNpeaMeTra B HECKOJbKHX IUIOCKHX 3epKaiax.
M3roToBUTH NEPUCKON U C €r0 MOMOILBIO MpoBecTd HabOmoaeHus. [IpakTuueckoe
VCIIOJIb30BaHUE BOTHYTBIX 3€pKajl. 3pUTEIbHBIE UIUTKO3UH, TOPOKIAEMBIE
IpeIoMIIEHUEM cBeTa. Mupaxku. Pa3Butre BOJIOKOHHOM onTuKH. Mcnonp3oBaHue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnoJib3oBannemM odopynopanus «Touka pocray)
1. Pa3nuyHble HICTOYHUKH cBeTa. 2. M300paxeHue npeaMera B HECKOJIbKUX
IUIOCKUX 3epkanax. 3. M3o0paxeHne B BOrHYTHIX 3epkanax. 4. Mcmonp3oBaHue
BOJIOKOHHOM onTukd. 5. YcrpoilcTBo (oToammaparoB, KHHOIMPOSKTOPOB,
KQJIEUTOCKOTIOB.
JlabopamopHvie pabomsi: 1. VI3roToBIIeHHE KaMepbl - 00CKypa M HCCIeI0BaHUE
u300paxkeHust ¢ momoulplo Mozaenu. 2. IlpakThueckoe NpPUMEHEHHE IJIOCKUX
3epkasl. 3. IIpakTHueckoe HMCHOJb30BaHUE BOTHYTHIX 3epkan. 4. M3rortosiieHHe
nepucKona U HabJI0IEHUS C TOMOILbIO MOJIETIH.
Xapaxmepucmuxka 0CHOBHBIX 8UO08 OesMENbHOCIU.
VYrpapisitoT CBOEM MO3HABATEIBLHOM W Y4eOHOM JeATEIbHOCTBIO IMOCPEICTBOM
IIOCTAHOBKHU L€JIeH, IUIAHUPOBAHUsI, KOHTPOJIS, KOPPEKLUU CBOUX ICUCTBUU HU
OLICHKM YCHEIIHOCTU YCBOCHHS. BbAensioT U (GopMyaupyroT MO3HABATEIbHYIO
1ueiab. BBIIENSIOT KOJMYECTBEHHBIE XapaKTEPUCTUKU OOBEKTOB, 3aJaHHbIC
cnoBaMu. [IpuHUMAIOT MO3HABATENBHYIO LIENb U COXPAHSIOT €€ IPU BBIITOJIHEHNUN
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y4eOHBIX JIecTBUNA. OCO3HAIOT CBOU JIEUCTBUA. MIMEIOT HAaBBIKM KOHCTPYKTHUBHOIO
OOIIEHUS B MAJIBIX TPyIIIaX.

Yer0BeKk U npupoaa

ABTOMaTMKa B Halled WU3HU. [IpuMepsl HCHOJIB30BaHUS AaBTOMATUYECKHUX
YCTPOMCTB B HayKe, Ha Npous3BojacTBe U B ObiTy. CpencrtBa cBsizu. Pamuo u
TEJIEBUJICHUE. AJIbTEPHATUBHBIE HCTOYHUKU DSHEPTrMU. BUIbBI 3IEKTPOCTAHLIHIA.
Heo0xoauMocTh SKOHOMHUU MPHUPOJHBIX PECYPCOB M HCIOJIb30BAHUS, HOBBIX
HKOJIOTHYHBIX U Oe30MacHbIX TexHoyuoruil. Hayka u 6e3omnacHocTh Jrojei.
Jlemoncmpayuu: 1. hoTomMaTepuabl U CIAlIbI IO TEME.

Jlabopamopnvie pabomwei: 1.M3ydeHne IeHCTBUI CPEACTB CBS3H, pPaaAUO M
TEJICBUACHUS.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesAMENbHOCMIU.

CamocrosiTenbHO  (DOPMYITUPYIOT [O3HABATENbHYIO 3ajady. YMEWT (Wiu
pPa3BUBAIOT) CIOCOOHOCTH C IMOMOIIBIO BOMPOCOB JOOBIBATH HEAOCTAIOIILYIO
UH(pOpMAIHIO.

11 kaacce
Kunemaruka
CnocoObl ONHWCAHUSA  MEXAHMYECKOTO  JBUKECHMUI. Cucrema  orcuera.

[IpsmonuueriHoe naBWKEeHUE. [IpsAMONMHENHOE pPaBHOMEPHOE [BHXEHHUE IIO
miockoctu. llepemenieHne W CKOPOCTh MPU PABHOMEPHOM MPSIMOJUHEUHOM
JNBWKEHUU MO TUIOCKOCTU. OTHOCUTENBHOCTh ABWKEHUS. CIOXKEHUE JIBHXKEHHM.
[IpuHIMIT HE3aBUCMMOCTH JBWXKCHUH. KpuBONIMHEWHOE IBUXEHHE. [[BHKeHUE
Tena, OpOILIEHHOTO NOJ YIJIoM K TOpU30HTY. PaBHOMepHOE MABMXKEHHE IO
OKPYKHOCTH. YTJIOBasi CKOpocTh. [lepuon n yactora Bpaiienus. CKOpocTb
U YCKOPEHHUE MPU PAaBHOMEPHOM JIBUXKEHUU IO OKPY>KHOCTH.

Jlabopamophvie pabomui(c UCNOJb30BaHMEM oOopynoBaHusi «Touka
pocTay):

N3ydeHnue ABM>XEHUS CBOOOHO MaJArOIIEro Tea.
N3yueHne NBUKEHUS 110 OKPY>KHOCTH.
Ipumepnvie memol NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
OnpeneneHue CKOPOCTH PAaBHOMEPHOIO  JABWKEHHS TMPU  HUCIHOJIB30BAHUU
TpeHakepa «OeroBast JOPOKKaY.
Hctopuyeckass peKOHCTPYKIMSA ONBITOB ['anmies mo ompenesieHHI0 yCKOPEHUs
CBOOOIHOIO ITaJIEHUS TEIL.
[TpuHIUIIBI paOOTH TPUOOPOB JJIs1 U3MEPEHUSI CKOPOCTEU U YCKOPEHUH.
[IpumeHeHnne cBOOOIHOTO NaACHUS IJI1 U3BMEPEHUSI PEAKIIH YETIOBEKA.
Pacyer TpaekTopuun ABUKEHUs IEpCOHAaKEU paccka3os P.Pacro.
Xapakxmepucmuka 0CHO8HbIX U008 OesimelbHOCMU. YTeHUE U 00CY X ACHUE TEKCTa
cTaTeil UHTEPHET-CaliTOB, 00CYX ACHUE JOKIJIA0B U MPE3CHTAlIU, COCTABICHUE U
pelieHue 3a7a4, o0CyKAeHHe croco0oB pemenus (moaroroska k OI'D no ¢usuke).
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JInnamuka

Nuepuuanbabie cucteMbl orcyeta. Cuna. 3akoHel HertoToHa. [[BHykeHHE Tena moj
JEWCTBUEM HECKOJIbKUX CHII. JIBM)KEHHE CHUCTEMBbI CBSI3aHHBIX Ted. JluHamuka
PaBHOMEPHOTO JBWKEHHSI MATEPUAIbHOM TOYKM MO OKpYXKHOCTH. Kitaccel cui.
3aKOH BCEMUPHOTO TATOTEHUsA. [[BrkeHnE TuiaHeT. FICKyCCTBEHHBIE CITyTHUKH.
Conneunas cucrema. Mcropust pa3sutus npeacrasiieHnil o Beenennoi. Ctpoenue
U 3BoJTIONMS BeeneHHon.

Jlabopamopnvie pabomui(c HUCNOJb30BaHHMEeM oOopyaoBaHus «Touka
pocTay):

N3MepeHne macchl Tena ¢ UCHOJIb30BAHUEM BEKTOPHOTO PA3JIOKEHHS CHUJIBIL.
N3yueHne KUHEMATUKWA U JUHAMHUKUA PaBHOYCKOPEHHOTO JBWXEHUA (Ha MpUMEpe
MamuHbl ATBy1a). M 3ydeHne TpeHUs! CKOIbKECHHUS.
lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

Hcropuueckas peKOHCTpYKIUs OonbITOB KynoHa W AMOHTOHA IO ONPENEIICHUIO
BEJIMYMHBI CUJIbI TPEHUS CKOJIbXKEHUS. [lepBble MCKYCCTBEHHBIE CITYTHUKHU 3€MIIH.
Kak oTnMuaroTcsi MeXaHWYecKuMe TMpoIecchl Ha 3emile OT MEXaHUYECKHX
nporieccoB B kocmoce? Tena ConHeuHolt cuctembl. OTKPBITHS HA KOHYUKE TIEpa.
Xapaxmepucmuxka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CYXKICHUE TEKCTa
cTaTeil MHTEPHET-CalTOB, 00CYXKICHHUE JOKIA0B U MPE3CHTAIlMN, COCTABICHHUE U
perieHue 3aa4, 00cyxaeHue crnoco0oB pemieHus (moaroroska Kk OI'D o gusuke).
NMnyabce. 3aK0H COXpaHEeHUSI HMITYJIbCA

Nmnynec. M3MeHeHuEe uMMyibca MaTepuaibHOM Touku. CucteMa Teil. 3aKoH
COXpPaHEHUS UMITYJIbCA.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOm.:

PeaktnBHOe nBmxkenue B mpupone. Paccrnenoanme /ITII ¢ momompro 3akoHa
COXpaHEHUsI UMITYJIbCA.

Xapaxmepucmuka 0CHO8HBIX U008 OesimeNbHOCMU. YTEHUE U 00CY X AEHUE TEKCTa
cTaTeil UHTEPHET-CalTOB, 00CYX ACHUE JOKJIAI0B U MPE3CHTALUN, COCTABICHUE U
pelieHue 3aaa4, 0ocyxaeHue cnocodoB pemieHus (moaroroska k OI'D o ¢usuke).
Craruka

PaBHoBecue Tena. MOMEHT cuiibl. Y CIIOBHSI paBHOBeCHUS TBepAoro tena. [Ipocteie
MEXaHU3MBI.

Jlabopamophnvie pabomui(c UcHOJb30BaHMeM o0opynoBaHusi «Touka
pocray):

Omnpenenenre MEHTPOB MACC PA3IMYHBIX TEJ (TPH CIIOCc00a).

Ipumepnvie memol npOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

[IpumMeHeHue TPOCTBIX MEXAaHU3MOB B CTPOMUTENIBCTBE: OT 3EMJITHKH JI0
HebOockpeOa. MccrenoBanre KOHCTPYKIIMK BEJIOCHUTIEAA.

Xapakxmepucmuka 0CHOBHbIX U008 OesimelbHOCHU. YTeHUE U 00CY X ACHUE TEKCTa
cTaTeil UHTEPHET-CaliTOB, 00CYX JACHHUE JOKJIAI0B U MPE3CHTALUNA, COCTABICHUE U
peleHue 3aaad, o0cyxaeHue crocoooB pemieHus (moaroroska k OI'D mo ¢usuke).
Mexanuveckue KoJ1e0aHUSA U BOJHBI
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Mexannyeckue kosneOanus. [IpeoOpasoBaHue »3HEPrUM MpPU MEXAHUUYECKHX
KoneOaHusix. Marematnyeckuii U TOpYXUHHbIH  MaaTHUkKH. (CBOOOJHBIE,
3aTyXaroUIMe W BBIHYKJEHHbIE KoieOaHus. Pe3oHaHc. MexaHMYECKHUE BOJIHBI.
JInuHa 1 CKOPOCTh BOJIHBI. 3BYK.
Jlabopamophvie pabomui(c HUCNOJb30BaHUEM oOopyaoBaHusi «Touka
pocTay):
N3yuyenue koneOaHuii HUTIHOTO MasITHUKA.
lIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX pAOOM.:
CtpyHHbBIE MY3bIKaldbHble MHCTPYMEHTHI. KosebaTenbHble CUCTEMBI B MPUPOJIE U
TEXHUKE.
Xapaxmepucmuka 0CHOBHBIX U008 OesiMeNbHOCMU. YTEHUE U 00CY X IEHUE TEKCTa
CTaTeil HTEPHET-CalTOB, 0OCYX JACHHUE JOKJIAI0B U MPE3CHTALUN, COCTABICHUE U
penieHue 3aaa4, o0cyXaeHune cnocoooB pemeHus (moaroroka k OI'D no dusuke).
JIEKTPOMATHUTHBIE KOJIeOAHUS W BOJIHbI
[lepemenHbIil anekTpuueckuil Tok. KoneOarenbHbli KOHTYp. BBIHYXIeHHBIE U
cB00OOIHBIE DM KoJ1Ie0aHusa. DM BOJHEBI U NX CBOMCTBA.
IIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:
[IpuHIMIIBI pafOCBA3U W TeJNEBHICHUA. BnusHue OM H3IydeHUR Ha JKHBBIC
opraHu3Msbl. I3rotosieHne yCTaHOBKH U1 JEMOHCTPALMH OIBITOB 110 OMMU.
OnextpomarautHoe u3nydeHne CBY-neun. Hcrtopuyeckas peKOHCTPYKIMUSA
ONBITOB AMIiepa.
Xapaxmepucmuka 0CHOBHBIX U008 OesimelbHOCMU: YTEHUE U 00CYXICHHUE TeKCTa
cTaTell MHTEPHET-CAaUTOB, 0OCYXXJICHHE AOKIAJ0B U MPE3CHTAIlUi, COCTaBICHUE U
pelieHue 3aaa4, 00cyxjaeHue cnocodoB pemieHus (moarotoska k OI'D o ¢usuke).
Onruka
Hcrounuku csera. [lelicTBusa cBeTa. 3aKOH NPSMOJIMHEWHOIO PaCIpPOCTPAHEHUS
cBeTa. 3aKOH oTpaxkeHus cBeTa. [locTpoeHue n3o0paxxeHuil B IMIOCKOM 3epKaie.
3aKOH MpPeJIOMJIEHUS! CBETA HA TUIOCKOM T'paHMIlE ABYX OAHOPOJHBIX MPO3PayHBIX
cpen. llpenomnenne cBera B mpusMme. Jlucnepcus cBera. SIBIIEHME TOIHOTO
BHYTpeHHETro oTpaxkeHus. JIunzbl. Tonkue nuu3bl. [locTpoeHue un3o0paxkeHuw,
CO3/1aBa€MbIX TOHKUMHU JIMH3aMU. [ 1a3 u 3penue. Ontuueckue npuodopsl.
Jlabopamophnvie pabomui(c UcHOJb30BaHMeM o0opynoBaHusi «Touka
pocray):
OKcnepuMeHTAIbHAS IPOBEPKA 3aKOHA OTPaKEHUS CBETA.
N3mepenne nokasarens NpeOMIICHHS BOJIBI.
N3mepenune poKycHOro pacCTOSHUS COOUpArOIIei TMH3bI.
IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM:
Hcropust uccieqoBaHusi CBETOBBIX SIBJICHHM.
Hcropuueckas peKOHCTpYKIUA Teneckona [ anumes.
H3rorosnenue kajaemaocKkormna.
Xapakxmepucmuka 0CHO8HbIX U008 OesimelbHOCMU. YTeHUE U 00CY X ACHUE TEKCTa
cTaTeil UHTEPHET-CaUTOB, 00CYX JACHUE JOKIJIAI0B U MPE3CHTAlLUM, COCTaBJIEHUE U
pelieHue 3a7a4, o0CyKAeHHe croco0oB pemenus (moaroroska k OI'D no ¢usuke).
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du3uKa aToMa U aTOMHOI0 siApa

Crpoenne aroma. Ilormomenve M HcCHycKaHue cBeTa aromMamu. ONTHYECKHE
cnektpbl. OnbiThl Pesepdopna. [Inanerapuas mogens aroma. CTpoeHHe aTOMHOTO
aapa. 3apsI0BO€ U MAacCOBO€ uucia. SnepHble cuibl. DHEPrus CBSI3U aTOMHBIX
aaep. 3akoH pPaauoakTUBHOro pacnaga. Aisbda- u Oera-pacnagsl. [lpaBuna
cMmeleHus. SnepHele peakuuu. [leneHune u cuHTe3 sAnep. SnepHas sHepreTuka.
WUctounuku nsHeprun ConHoa u 3Be3A. Perucrtpanus saepHbIX H3IyYCHHH.
BnusHue paaMoakTUBHBIX U3IYYEHUM Ha JKHMBbIE OpraHu3Mmbl. Jlo3umetpus.
DKojoru4eckue npoOiaeMsl SAEPHON SHEPrETUKU.

Ipumepnvie memvl npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Hcropus n3ydeHus aroma.

N3mepenne KII/I comneunoii 6atapeu.

HeBunumMble n3ydeHus B CHEKTPE HArPEThIX TEN.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCHU. YTEHUE U 00CYXKICHHUE TEKCTa
CTaTeil UHTEPHET-CalTOB, 0OCYX JACHHUE JOKJIAI0B U MPE3CHTALUN, COCTABICHUE U
penieHue 3aaa4, o0cyxaeHne cnocodoB pemieHus (moaroroBka k OI'D no dusuke).
@opMbl OpraHu3anuu 00pa3oBaTeIbLHOIO Mpouecca:

- IpynIoBasi;

- UHIUBUAYalbHas;

- (ponTanbHAS.

Beaymme TexHosioruu:

Hcnonp3yroTcsi 3J€MEHThl CIAEAYIOLUUX TEXHOJIOTUN: MPOEKTHAas, MPOOJIEeMHOIO
oOyueHusi, HH(OPMALMOHHO-KOMMYHHUKAIIMOHHAS,, KPUTHYECKOIO MBIILUICHUS,
npoOJIEMHOr0 1Uanora, UrpoBasl.

OcHOBHBIE MeTO/IbI PA0OTHI HA YPOKe:

Benymumu Meromamu  OOydeHMs] SIBISIIOTCS: YaCTHYHO-TIOMCKOBOM, METOJ
MaTEMaTUYECKOro MOACIIUPOBAHUS, AaKCUOMAaTUYECKUA METO/I.

D®opMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBISI€TCS JOMOJHUTENBHBIM, TO OTMETKA B 0aJiaX HE CTAaBUTCH.
VYyamuiics yuyuTcsi OLIEHMBATh ce0s M JAPYTrUX caM, YTO MO3BOJIAET Pa3BUBATH
YMEHHsI caMOaHaliu3a M CHOCOOCTBYET pAa3BUTHIO CaMOCTOSTEIbHOCTH, Kak
CBOMCTBY JMYHOCTH Yyd4amlerocsi. BbIsBIeHHE NPOMEXYTOUYHBIX W KOHEYHBIX
pE3yNbTATOB  YYaAIIUXCS MPOUCXOJUT 4YEpe3 MPAKTHUECKYI0 JIESITEIbHOCTD;
3a4eTHBIE paOOTHI:

* TeMaruyeckas MoOAOOpKAa 3aJad  pPa3jIMYHOTO YPOBHS  CIIOXKHOCTH C
IIPEICTABIICHUEM PA3HBIX METOJOB PEIIEHUS B BUIAE TEKCTOBOI0 JOKYMEHTA,
npe3eHTanuu, (JIII-aHUMAMHN, BUIEOPOJIHKA Wik WED - crpanuns! (caiita)

* BBICTABKa ITPOEKTOB, MMPE3CHTALINI;

* IEMOHCTpAIIMS SKCIIEPUMEHTA, KAUECTBEHHOM 3a/1auyu C KAYeCTBEHHBIM (YCTHBIM
WIM B BHUJI€ MPUJIOKEHUSI, B TOM 4YKCIIe, IPE3CHTAllUe) OMCaHuEeM Ipollecca Ha
3aHATUHU, (PECTUBAIIEC IKCIIEPUMEHTOB; (PU3UUECKUE OJUMITUA/IbI.
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Ne Hara Tema ypoka Hcnoan3oBanue puMeya
I/ | IPOBEICHUS 000py/10BaHMS IIEHTPA HUE
Ilnan | ®akr €CTeCTBCHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HaNpaBJIeHHOCTEH
«Touka pocra»
1. Beenenue (14)
BBognoe 3anstue. llenm wu 3amaum | KomnobsroTepHoe
1 Kypca. TexHuka 6€30macHOCTH. o0opynoBaHue
2. Posib JkciepuMeHTa B KM3HU YesioBeka (34)
Cucrema eMHULL, TIOHATHE O KommerotepHoe
2 MPSIMBIX ¥ KOCBEHHBIX NU3MEPCHHSIX o0opynoBaHue
Ou3nyecKuil FIKCIePUMEHT. O6opynoBanue s
Buapl puzndeckoro skcrepuMeHTa. JIEMOHCTPALII
[TorpemHocTs u3mepenus. Bus
MOrpeIHOCTeN n3Mepenus. Pacuér
3 MOTPEIIHOCTH U3MEPEHUSI.
JlabopaTopHas pabota O6opynoBanue st
«3mepenne oObema TBep0To Ja00paTOPHBIX PaboT U
4 tenay. [IpaBuna opopmieHus YYEHHYECKHX OIBITOB
1a00opaTOpHOI paboTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE 1 HEpaBHOMEPHOE Ob6opynoBanue ais
JIBUKECHMSL. na0opaTOpHBIX padoT u
6 I'papuueckoe npencrasiaenne YYEHUUYECKUX  OIBITOB
ABUKCHHA. (Ha 0a3e KOMILIEKTOB
Pemenue rpaqmquKmu( 3amgad, st OT')
7 pacuer myTu U CpeaHel cKopocTu
HEPABHOMEPHOTO JTBUKCHHUSI.
8 [ToHsITHE HHEPITMHM U WHEPTHOCTH.
I{enTpoOerxHas cuia..
9 Cwuita ynpyrocTy, Cuiia TpeHus O6opynoBanue ajst
7a00paTOPHBIX PaboT U
JlaboparopHas pabora VYCHUYECKUX  OIBITOB
«HMccrnenoBanne 3aBUCUMOCTH
CHWJIBI YIIPYTOCTH, BO3HUKAIOIIEH B (Ha 0ase KOMILICKTOB
10 NPYKHMHE, OT CTENEHN AepOpMaun s OI'9)
MIPYKUHBDY.
JlaGopaTopHas pabota
11 «Omnpenenenne kKodppuIrEeHTa
TPEHUsI HAa TPUOOMETPEY.
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JlaboparopHast pabota
«MccnemoBanue 3aBUCHMOCTH

O6opynoBanue ISt
J1a00paTOPHBIX PadboT U

12 CHUJIBI TPEHUS OT CHJIBI YYEHUUECKHUX OIBITOB

HOPMaJIHHOTO JABJICHUSD.
4. 'mapocraTuka (124)
13 [InotHocTh. 3anaua naps I'epona OGopynoBanue s
JIEMOHCTPALIUH

Pemenue 3a1a4 noBeILIEHHON

14 CJIO)KHOCTH Ha pacueT MIOTHOCTU
BEILIECTBA.

15 Pemenne 3a1a4 moBbIIEHHOM O6opymoBanue st
CJIIOXKHOCTHU JEMOHCTpaun

16 JlaBieHue *KUIKOCTH U raza. 3aKoH
[Tackasns

17 CooOmaromuecs CoCy/bl.

18 JlaboparopHast pabota O6opynoBanue st
«U3rotoBnenue mojaenu GoHTaHA» mabopaTopHbIX padoT u

19 JlaGoparopHas pa6ota [VICHMYECKUX  OIBITOB
«M3roToBienne Mojen (HOHTAHA (Ha ©6ase KOMILICKTOB
3akon Iackans. JlaBnenue B poist OI'D
KHUJKOCTAX U razax.

20 ['mapaBnuyeckre MalIvHBbI.
CooOmiaronuecs COCyIbl.

21 BrrtankuBaroriast cumna. 3akoH O6opynoBanue s
Apxumena. JIEMOHCTPALINI
JlaboparopHas pabota O6opynoBanue st

29 «BpIsicHEHUE YCIIOBUS TJTABAHUS nabopaTOpHBIX padboT U
TE. YYEHHUECKUX OIBITOB

23 brok 3amgau Ha 3akoH [lackans, ObopynoBanue s
3aKOH ApXumena. J€MOHCTPALINI

24 biox 3ama4g va 3axon Ilackans,
3aKOH ApXuMena.

5. Craruka (104)
25 bsok. Peryar. O6opyoBanue st
JIEMOHCTpALUN

26 PaBHoBecue TBepapix Ten. MowmeHT
cuibl. I IpaBUiio MOMEHTOB.

27 Hentp TSOKECTH. Uccnenosanue | O0opynosanue mjis
Pa3IUYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTpAIInit

28 KoMOuHMpoBaHHbIC 331a49H,
WCTIONB3YS YCIIOBUSI PABHOBECHS.

29 KoMOuHMpoBaHHbIC 331a49H,
WCTIONB3YS YCIIOBUS PABHOBECHSI
JlaboparopHast pabota O6opynoBanue st
«U3rotoBnenue padoraromieit 71abopaToOpHBIX paboT U

30 cuctembl 610koBY. OdopMieHue YYEHUYECKUX  ONBITOB
paboTHI. (Ha 0a3e KOMIJICKTOB
Pabora Hag nmpoexkToM «broku». st OI'D
JlaGopaTopHas pabota

31 «U3roToBnenue padoraromieit
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CUCTEMBI OJIOKOBY.
JlaGopaTopHas pabota OO6opynoBanue st
«M3roToBnenue padoraromieit 1abopaToOpHBIX padoT H
32 CUCTEMBI OJIOKOBY. YUEHUYECKUX ONBITOB
Odopmienne padoTHI. KommbrorepHoe
33 obopynoBaHue
34 3aiuTa NpoeKTOB.
KaﬂeH)IapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHUE 10 xaacc
Ne [Hara Tema ypoka Hcnoabs3oBanue npume
I/ | IpOBEICHUS 000pyI0BaHMS IEHTPA | YaHUE
ILnan | ®dakr €CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYECKOMH
HaNpaBJIeHHOCTEH
«Touka pocra»
1. BBenenue (14)
BBognoe 3ansarue. llenu u 3amaun | KommbroTepHoe
1 Kypca. TexHrnka 6€30MacHOCTH. o0opyoBaHue
2. TermoBble saBaeHus (12 u)
PaznooOpasue TemnoBbIX sBieHuil. | KommbroTepHoe
2 TennoBoe paciuiupeHue Ten. o0opynoBaHue
JlabopaTtopHas pabota O6opynoBanue st
«I3MeHeHust UTMHBI Tela Ipu 1abopaTopHBIX paboT U
3 HarpeBaHUU U OXJIAXKICHUN. YYCHUYICCKUX ONBITOB
Tennonepenaua Habmonenue O6opynoBanue s
TETUTONTPOBOIHOCTH BOJIBI U JIEMOHCTpPAIIHIA
4 BO3/yXa.
JIaGoparopHas paboTa Ob6opynoBanue as
«M3mepeHnne ynenpHon 71ab0paTOpHBIX paboT U
TETUTIOEMKOCTH Pa3TUIHBIX VUICHUYECKUX  OIBITOB
S BEILIECTBY. (Ha 0aze KOMILJIEKTOB
[InaBneHue u oTBEpICBaHUE. s OI'D
JlabopaTtopHas pabota «OTiHBKa
6 napaHOBOTO COJIATHUKAY
JlabopaTopHas pabota O6opynoBanue ajst
«HalOnroenue 3a niaBiIeHUEM 1abopaToOpHBIX paboT u
7 JIBAA» YYCHUICCKUX OMBITOB
Pemenue onmuMnuagHex 3a1a4 ObopynoBanue s
8 Ha ypaBHEHUE TEIJIOBOTO OaJilaHca JIEMOHCTpAIIHHA
Pemenue onmuMnuagHex 3a1a4 ObopynoBanue s
9 Ha pacyET TETUIOBBIX MTPOIECCOB JIEMOHCTpAIUI
10 JIaGopatopus KpucTaiorpapuu.
HcnapeHnne v KOHICHCAITHS. Oo6opynoBaHue st
11 JIEMOHCTpALUHI
CocraB atmMocdephl, ObopynoBanue s
HaO0Ir0/IeHNE nepexoaa I[CMOHCTpaI_II/Iﬁ
HEHACBILICHHBIX 11apOB B
12 HACKHILICHHEIE.
Brnaxxnocts Bo3ayxa Ha pasHbix | O0opymoBaHHEe s
13 KOHTHHEHTAX JIEMOHCTpAIIHA
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3. DaekTpuyeckue sipjaeHus (84)

Muxkpomup. Mogenu atoma,

O6opynoBanue s

14 cyliecTsoBasime 10 Hagana XI1X JEMOHCTPALMI
Hcropus OTKpsITUA U JEUCTBUSA KomnsrorepHoe

15 TaJIbBAHUYECKOI'O 3JIEMEHTA O60py,HOBaHI/Ie
HcTopus co3manusi 31eKTpoPOpHOI

16 MaIlMHbI
OneiTel BonpTa. Dnekrpuyeckuit Kommnsroreproe

17 TOK B 3JICKTPOJIUTAX. o0opyoBaHue
Pemrenue onumnuaaHbIx 3aa4 Ha Ob6opynoBanue amst

18 3aKOHBI IOCTOSTHHOT'O TOKa JIEMOHCTpALil
Habmtonenue 3aBucuMoctu ObopynoBanue s
COIIPOTUBJICHHA IIPOBOAHHKA OT I[eMOHCTpaI_[I/Iﬁ

19 TEMIIEPaTYPBL.
JlaboparopHast pabota O6opynoBanue st
«OmnpeneneHue CTOMMOCTH 71abopaToOpHBIX paboT U
M3PACXOJ0BAHHON AJIEKTPOIHEPTUH | YYEHUYECKUX  OIBITOB
10 MOIIHOCTH MOTPEOUTEINS U IO (Ha 0aze KOMILJIEKTOB

20 CUETUUKY» s OI'D
Pewrenue onumnuaaHeIx 3a1a4 O6opynoBanue s

21 Ha TEIJIOBOE JEHCTBHE TOKA JEMOHCTPALIHI

4. DjeKTpOMarHuTHbIEe siBJeHud (34)
DIEKTPOMarHUTHBIE SIBJICHMUS. ObopynoBanue s

22 DNEKTPOU3MEPUTENbHBIE TPUOOPBL. | TIEMOHCTpAIIHIA
MarnutHas anomanusi. Marautasle | OOopynoBaHue st

23 Oypu JIEMOHCTpAIUI
PaznoBugHOCTH

24 3JIEKTPOJIBUTATETIEH.

5. OnTuyeckue siBjaeHus (74)

25

HcTouyHuKky cBeTa: TEMJIOBEIE,

ObopynoBanue s

JIFOMUHECIICHTHEIC JIEMOHCTpAIIHii
DKCNEepUMEHT HAOIIOICHHE.
MHuorokpatHoe n3o0paxeHue
peaIMeTa B HECKOJIBKHX TUIOCKUX
26 3epKajax.
N3roToBHUTH IEPHUCKOIT U C €r0 O6opynoBanwue st
27 MTOMOIIBIO TPOBECTU HAOIIOCHIS JIEMOHCTpAIIHA
[IpakTHdeckoe COIb30BaHUE ObopynoBanue s
28 BOTHYTBIX 3€pKa JIEMOHCTpPAIIHIA
3puTeNbHbIE UIUTIO3UH, O6opynoBanue s
MTOPO’KIaeMbIE TIPEITOMIICHUEM JIEMOHCTpAITHA
29 ceera. Mupaxu.
30 Pa3BuTHe BOJTOKOHHON OITHKHU
Hcnonn3oBanue 3aKOHOB CBETA B
31 TEXHHKE
6. YHesroBek u nmpupoaa (44)
32 ABTOMAaTHKa B HallIE€Hl )KU3HU . KommbrorepHoe
33 Panno u treneBunenue 00opyi0BaHKe
34 AJIbTEpHAaTUBHBIE HCTOUYHUKHU
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SHepruu. Buasl 2eKTpOCTaHIUM

35

Hayxka ceronns. Hayka u
0€30MMacHOCTh JIFOJICH.

KaﬂeH)IapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHUE 11 kaacce

[Hara Tema ypoka Hcnoabs3oBanue npume
Ne IIPOBEICHUS 000py10BaHMS LIEHTPA | YaHUE
n/n | [nan | dakr eCTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HAINPABJIEHHOCTEHl
«Touka pocra»
1. BBenenue (14)
BBognoe 3ansarue. llenmu u 3amaum | KommbroTepHoe
1 Kypca. TexHrnka 6€30MacHOCTH. 00opyioBaHue
2. Kunematuka (7 4)
CrniocoObl onucanus ObopynoBanue s
2 MEXaHUYECKOTO JIBUKECHUS JIEMOHCTpAINit
[IpssMonuHENHOE paBHOMEPHOE O6opynoBanue as
JBUKEHHUE 10 TuiockocTu? CMoTps JIEMOHCTpAIIHA
3 U3 KaKoM TOYKU HAOIIOIATh
OTHOCHUTENBHOCTD ABHXKEHUS. ObopynoBanue s
4 CI10XeHU€e IBUKEHUM. JIEMOHCTpALUHI
Jlabopamopuvie pabomul. O6opynoBanue ajst
«3yueHne nBUKeHUSI CBOOOTHO 1abopaToOpHBIX paboT u
najaromiero tena», «Mzyuenue YYEHHUYECKHUX OIBITOB
S JIBUKEHUS T€JIa IO OKPY>KHOCTH
Kak u kyna nonerena BuniHeBas O6opynoBanue st
koctouka? Pacuer TpaekTopun JIEMOHCTpAIIHiA
JBUKEHUS TE U MePCOHAXKEN
6 pacckas3oB P.Pacmd o MroHxay3eHe
Hcropuueckast peKOHCTPYKLIHS ObopynoBanue s
ONBITOB ["asniiest o onpeaeIeHnuo JIeMOHCTpAIHiA
7 YCKOPEHHS g.
Omnpenenenne CKOpocTu ObopynoBanue s
PAaBHOMEPHOI'O ABMKCHUSA IIPU }IeMOHCTpaHI/Iﬁ
WCIIO0Ib30BaHUU TPEHAXKEPA
8 «OeroBast JOPOKKay.
3. Innamuxa (84)
Cuna BoJu, cuia yoexIeHUs Win O6opynoBanue s
9 cuia - pu3ndeckast BenuuuHa? J€EMOHCTpPALINI
Jlabopamopuas paboma: OO6opynoBanue ajst
10 «/3Mepenne Macchl Tenay 1abopaToOpHBIX paboT u
JIBm>xeHue Tenna moj ASHCTBUEM YYEHUYECKUX OIBITOB
11 HECKOJIBKUX CHJI
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I[BI/I)KGHI/IG CHUCTCMBI CBs3aHHBIX

O6opynoBanue st

12 TEN JIEMOHCTPALIH
Jlabopamopnvie pabomul: | OOGopynoOBaHUE JUIS
«3yueHne TpeHUs CKOJIbKEHUS 1ab0opaToOpHBIX paboT U
13 YYEHHYECKHUX OIBITOB
Junamuika paBHOMepHOro ABmxeHus | O0opynoBanue ass
14 110 OKPY>KHOCTHU JIEMOHCTpALUi
Hcropus pa3BuTHs NpeACTaBICHUN Ob6opynoBanue amst
15 o Bcenennoi. Congeunas cucrema. JIEMOHCTpAIui
OTKpbITUSL HA KOHYUKE TIepa. ObopynoBanue s
[lepBbie UCKYCCTBEHHBIE CITYTHUKH JIEMOHCTpAIIHii
16 3emut.
4. UmnyJibce. 3aK0H coXpaHeHusi UMIYJibca (39)
17 Kak BbI IXTy Ha30BeTe... Kommnsroreproe
18 PeakTuBHOE ABMXKEHUE B IPUPOJIE. obopynoBaHue
Paccnenopanue JITII ¢ momoIibio Komnberorepnoe
19 3aKOHA COXPaHEHMsI UMITYJIbCa 00opyioBaHnE
5. Craruka (24)
Jlabopamopnas paboma: O6opynoBanue st
«OmnpeneneHue HEHTPOB Macc 1abopaTopHBIX paboT U
20 pa3IUYHBIX TeJ (TpU criocoba)» YYEHUYECKUX OMBITOB
[Ipumenenne mpocTeix MexaHu3moB | KommbroTepHoe
B CTPOUTENILCTBE: OT 3EMJISIHKH 10 o0opynoBaHue
21 Hebockpeba
6. Mexanuyeckue Kojae0aHusi ¥ BOJTHBI (34)
22 Bunbl MagsTHUKOB U UX KojeOaHU Ob6opynoBanue s
23 UYro nepenocur BoiHa? JIEMOHCTpaui
KonebartenbHble cUCTEMBI B IPUPOJIE
24 Y TEXHHKE
7. DJIeKTPOMATHUTHBIE KOJIeOAHHUS ¥ BOJHBI (29)
DKCcrepuMeHTalbHas IPOBEpKa KomnerorepHoe
25 cBOMcTB OM BOJIH. 000py10BaHuE
Uccnenosanue anexkrpomMarautHoro | KommbrotepHoe
26 n3nydenus CBY-neun o0opynoBaHue
8. OnTuka (44)
. UsroroBnenue moaenu KomnerorepHoe
27 KaJei10CKOoTIa. 0060pyI0BaHHE
DKcnepuMeHTalnbHask poBepKa O6opynoBanue s
28 3aKOHA OTPAXKEHMUsI CBETA. JEMOHCTPAITHI
Jlabopamopnas paboma: O6opynoBanue st
«3mepenne nokazarens 71ab0paToOpHBIX paboT U
29 MPEJIOMJIICHHUS BOJIBI» YYEHHUECKHUX OIBITOB
Kak oTnnuaroTcs nmokaszarenu O6opynoBanue s
30 MIPEJIOMJIEHHU S [IBETHOT'O CTEKJIa JIEMOHCTpAalMi
9. ®du3uKa aToMa U ATOMHOTIO siapa (44)
[Torynonienue u UCycKaHue CBETa KomnerotrepHoe
31 aroMamu. OnTuueckue CIICKTPHI. OGOPYIIOBaHI/Ie
N3mepenne KIIg COJIHEYHOM
32 Oarapen
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Bnusinue pagnoakTUBHBIX KomnsrorepHoe
33 H3queHHﬁ Ha JXUBBIC OPIraHU3Mbl O60py,HOBaHI/Ie
CnocoObl 3alUThI OT
PaaOAKTUBHBIX U3Ty4YEHUN
34
JIMCT KOPPEKTHPOBKH PadoyYeil MporpaMMal
JlaTa Hara Coneprkanue O6ocHOBanue PexBu3uThI Iloamuce
ypoKa | MpOBEJEHUS | KOPPEKTUPOBKHU MIPOBEACHUS JIOKyMEHTa 3aMECTHUTEIS
o o gaxty (Tema ypoxa) KOPPEKTUPOBKH ( mata u Ne JUpEKTOpa
IJIaHy IIpHKa3a) o YBP
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