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TOUKA \!pocm

Ilnanupyembie pe3yibTaThl 0CBOCHHUS IPOrPaMMbl BHEYPO4YHOM
AeATEeJbHOCTH «YIMBHUTEIbHAA (PUIUKA» (c
HCIOJIb30BaHUEM o0opyaoBanusa «Touka pocra») B 7-9 Kiraccax.
Peanuzauus mporpaMMbl CHOCOOCTBYET TIOCTHXKEHHIO CIEIYIOUIUX Pe3yJIbTATOB:

JIndyHOCTHBIE:

B cepe TMUYHOCTHBIX YHUBEPCATBbHBIX YU€OHbBIX TEUCTBUN yHAIIUXCS:

* y4yeOHO-TI03HABATEIbHbII MHTEpEC K HOBOMY y4eOHOMY MaTepuaiy U crnocodam
pelIeHus] HOBOM 3a/1auu;

* OpUEHTAlMs Ha TOHMMAaHKWe MPUYUH ycreXa BO BHEYy4eOHOH 1esITeIbHOCTH, B TOM
YUCJI€ HAa CaMOAHAJM3 U CAaMOKOHTPOJIb peE3yJibTaTa, HAa aHaJu3 COOTBETCTBHUS
pE3yNbTaTOB TPEOOBAHUSIM KOHKPETHOM 3a1auH;

* CIIOCOOHOCTh K CAMOOIIEHKE Ha OCHOBE KPUTEPHEB YCIIEHIHOCTH BHEY4YEOHOMU
NEeSITEbHOCTH;

Obyuarowuiics nOAYYUM 803MOHNCHOCTb OJisL POPMUPOBAHUSL.

* BHYTPEHHEW MO3UIMU IIKOJbHUKA HAa YPOBHE MOJIOKHUTEIBHOIO OTHOIICHUS K
IIKOJIe, TMOHUMAHUS HEOOXOIUMOCTH YYEHHUsS, BBIPRKEHHOTO B MpeoOiIaiaHuu
y4e0OHO-TI03HaBaTEILHBIX MOTHBOB;

* BBIPQ)KEHHOM YCTOWYMBON y4eOHO-TI03HABATEIbHON MOTHUBAIIMY YUEHUS;

* YCTOMYMBOrO y4eOHO-TI03HABATEIHHOIO MHTEpeca K HOBBIM OOIIMM CIOco0aM
peuieHus 3aaad.

MeTtanpeaMeTHbIe:

B cdepe peryJassTHBHBIX YHUBEPCAIBHBIX YICOHBIX JCHCTBHMN yUalTUXCS:

* IUIAHUPOBATh CBOW JECHUCTBHS B COOTBETCTBMHU C IIOCTABJICHHOW 3aJadyel W
YCJIOBUSIMU €€ pean3aliiy, B TOM YKCJIE€ BO BHYTPEHHEM IJIaHE;

* YYUTHIBaTh YCTAHOBJICHHBIC IIpaBuja B IUIAHUPOBAHUM M KOHTPOJIE CIocoOa
pelIeHus;

* OCYILECTBISATh UTOTOBBIN U MOIIArOBBIM KOHTPOJIb 10 PE3yJIbTaTy;

* OIICHMBATh MPABUJIBHOCTH BBITIOJHECHUSA JCUCTBUS Ha YpPOBHE aJeKBaTHOM
PETPOCTICKTUBHON OIICHKH COOTBETCTBUS PE3yJbTaTOB TpeOOBAaHUAM JTaHHOU
3aJIa4y M 3aJa9H0M 001acTH;

* QaJICKBaTHO BOCIIPMHUMATh MPEMJIOKECHUS W OICHKY YYHUTEeJIel, TOBapHUIIECH,
poaUTENEH U IPYTUX JIIOJIEH;

* pa3nruyaTh COCO0 M PE3yabTaT ACHCTBUS.

Obyuarowuiics noy4Yum 803MONCHOCMb HAYUUMCAL!

* B COTPYAHHUYCCTBE C YUUTEIIEM CTaBUTh HOBBIC yUcOHBIC 3a/1a4H;

* IPOSIBIIATH TTO3HABATEIHHYIO HHUIIMATUBY B YY€OHOM COTPYAHHUYECTBE;

* CaMOCTOATENIFHO aJIeKBATHO OLICHUBATh MPABUIBHOCTH BHITIOJHECHUS JTESUCTBUS U
BHOCHUTH HEOOXOAMMBbIC KOPPEKTHUBBI B UCIIOJTHEHHE KaK IO XOJy €r0o peaan3allui,
TaK U B KOHIIC JICHCTBUS.
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B cepe mo3HaBaTebHBIX YHUBEPCAIBHBIX YUEOHBIX ACHCTBUI yUaluXcs:

* OCYILECTBIIATH MOUCK HEOOXOAUMOI MH(POPMAIIMH 1JIs BHIIIOJIHEHHS] BHEYUYEOHBIX
3alaHiid  C  HCIOJNb30BAaHMEM  y4yeOHOM  JUTepaTypbl M B OTKPBITOM
MH()OPMAIMOHHOM TPOCTPAHCTBE, SHUUKIONEIUN, CIPAaBOYHUKOB (BKIIOYAs
ANEKTPOHHBIE, IUPPOBBIE), KOHTPOJIUPYEMOM MPOCTPAHCTBE

WNHuTtepnera,

* OCYIIECTBIISITh 3aMUCh ((PUKCALMIO) BHIOOPOUHOM MH(pOpMAIIUU 00 OKpYXKaroleM
MUpE U 0 cebe caMmoM, B TOM 4uciie ¢ moMolulbio nHcTpyMentoB UKT;

* CTPOUTH COOOILIEHHUS, TPOCKTHI B YCTHON M MUCbMEHHOU Qopme;

* POBOJIUTH CPABHEHUE U KJIACCU(]PHUKAILIMIO MO 3aJaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATh MPUUYMHHO-CJIECACTBEHHBIE CBSI3U B U3y4Ya€MOM KpYTe SBJICHUN;

* CTPOUTH pacCykJeHusi B (opMe CBSI3U MPOCTBIX CYXJIECHUU 00 0OBEKTE, ero
CTPOEHUH, CBOMCTBAX U CBS3aX;

Obyuarowuiicsi NOIYYUM 803MOINCHOCMb HAYUUMBCL.

* OCYIIECTBJISITh PACHIMPEHHBIN MOUCK UH(POPMALIUU C HUCTOIb30BAHUEM PECYPCOB
o6ubnuotex u cetn MHTEpHET;

* 3amMchiBaTh, (GUKCHUPOBATH HMHGOPMAIMIO 00 OKPYKAIOMIMX SBICHUSAX C
noMoupro nHCTpyMeHToB UKT;

* OCO3HAHHO M MPOU3BOJIBHO CTPOUTH COOOIICHHS B YCTHON M MUCHbMEHHOU opme;
* OCYIIECTBJISITh BBIOOpP Hambojee 3(P(HEKTUBHBIX CHOCOOOB pelIeHHs 3a7ad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBU;

* CTPOUTBH JIOTMYECKOE PACCYKJICHHE, BKIIIOYAIOIIEE YCTAHOBJIEHUE NPUYMHHO-
CJIEICTBEHHBIX CBSI3€EH;

* MOIYT BBIATH Ha TEOPETUYECKHH YPOBEHb pEIICHHs 3aJad: pEUICHHE I10
OINPEICIICHHOMY IIJIaHy, BJIAaJCHHE OCHOBHBIMHU IPUEMaMH PELIEHUS, OCO3HAHHUS
JEATENBHOCTHU 110 PELICHUIO 3a/1a4H.

B chepe kKOMMYHHMKATHBHBIX YHUBEPCATbHBIX YUSOHBIX ICUCTBUN yUAIITXCS:

* QJEKBaTHO MWCIOJb30BaTh KOMMYHHMKAaTHBHBIC, IIPEXKIE BCETO - PEUYEBBIE,
CpelcTBa JUIsl PpELIEHUs pPAa3JIMYHbIX KOMMYHUKATHBHBIX 3aJay, CTpPOMTH
MOHOJIOTUYECKOE COOOIIEeHNE, BIAJACTh JUATOTHYECKON (POpMOl KOMMYHUKAIIUH,
HCNOJIb3Ys, B TOM umcie cpeactBa U uUHCTpyMeHThl UKT m auctaHmmMoHHOTO
OOIICHHS;

* IOIyCKaTh BO3MOXXHOCTbH CYILIECTBOBAHHMS Y JIFOACH pa3IMYHBbIX TOYEK 3PEHUS, B
TOM YHCJIE HE COBMAIAIOLIUX C €r0 COOCTBEHHOM, U OPUEHTHUPOBATHCS Ha TO3UIIMIO
IapTHepa B OOLEHNN U B3aUMOJIEHCTBHH;

* YUUTHIBATh Pa3HbIE MHEHMSI U CTPEMUTHCS K KOOPAUHALMY PA3JIMYHBIX NO3ULUN
B COTPY/JHHYECTBE;

* popmynrpoBaTh COOCTBEHHOE MHEHHE U TIO3UIINIO;

* TOTOBApUBATHCS U MPUXOJUTH K O0IIEMY PELICHHIO B COBMECTHOM JNEATEIbHOCTH,
B TOM YHCJIE B CUTYaIIMM CTOJIKHOBEHUSI HHTEPECOB;

Obyuarowuiicsi NOLYYUM 803MOICHOCHb HAYYUMBCA

* YUUTBIBATh M KOOPAMHUPOBATH B COTPYAHUYECTBE OTIUYHBIE OT COOCTBEHHOMU
MO3ULINYU JPYTUX JIIOAEH;
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* YYMUTHIBaTh pa3Hble MHEHUS M HHTEPEChl M OOOCHOBBIBATH COOCTBEHHYIO
MO3UIUIO;

* MIOHUMAaTh OTHOCUTEIHLHOCTh MHEHHUI U TTOAXOA0B K PEUICHUIO TTPOOIEMBI;

* apPryMEHTHPOBATh CBOKO TMO3ULHMI0 W KOOPAMHUPOBATH €€ C NO3UIUSAMHU
MapTHEPOB B COTPYJHUYECTBE MPH BHIPAOOTKE OOIIErO pEIIeHHs] B COBMECTHOM
NEATENbHOCTH;

* 3aJ1aBaTh BOIMPOCKI, HEOOXOAUMBIE JJIsl OpTaHU3aLUA COOCTBEHHOM JEATeIbHOCTH
Y COTPYAHUYECTBA C MMAPTHEPOM;

* OCYWIECTBJISTh B3aUMHBIM KOHTPOJIb W OKa3blBaTb B COTPYIHUYECTBE
HEO0OXOAUMYIO B3aUMOIIOMOIIIb.

IIpeamernsle:

- OPUCHTHPOBATHCS B SBICHUSIX U 00BEKTaX OKPYKAIOIIETO MHPA, 3HATH IPAHUIIBI
UX IPAMEHUMOCTH;

- TOHUMATh OIpeaeNeHUs] (U3MUYECKUX BEIWYUH W TOMHHTH ONPEICIISIONINE
bopMyIbI;

- TIOHUMaTh KakuM (U3UYECKUM MPHHIUIIAM U 3aKOHAM TOTYHHSIOTCS T WU
MHBIE OOBEKTHI U SIBJICHHUS IIPUPOJIBI;

- 3HAaHUE MOJIEJIH MTOUCKA PELICHUH IS 33124 10 (PHU3HKE;

- 3HAaTh TEOPETHYECKUE OCHOBBI MATEMATHKU.

- IpUMEYaTh MOJEIH SIBIICHUH U 00BEKTOB OKPYKAIOIIETO MUPA;

- AaHAJTM3UPOBATH YCIOBHE 33]a4H;

- nepehopMyIHPOBATh U MOAETUPOBATH, 3aMEHATh HCXOAHYIO 3aJ1auy IPYyroii;

- COCTaBJIATH IUIAH PEIICHUS;

- BBIJIBUTATH M MIPOBEPSTH Mpe/IaraeMble I PEIICHHS THIIOTE3b;

- BJAJETh OCHOBHBIMH YMCTBEHHBIMU OIE€PALMSMH, COCTABISIONIMMU MOUCK
pelLIeHHS 3a]a4uu.

Conep:xanue nporpaMMbl BHEYPOUHOM /1eSIT€IbHOCTH
7 kiaacc

BBenenue. Beonnoe 3anarue. llenn u 3agaun kypca. Texnrka 06€30MacHOCTH.
Poab 3KkcniepuMeHTa B :KM3HM Yes10BeKaA.

Teopus: W3yunth OCHOBBI Teopuu mnorpemHocre. [lorpemHocTy npsiMbIx u
KOCBEHHBIX M3MEPEHUM, MAaKCHMaJbHAasl IOIPEIIHOCTh KOCBEHHBIX W3MEpPECHUU,
y4eT NOTpeuIHOCTeN H3MEpeHH mnpu mnocTpoeHuu Trpadukos. lIpencraBieHue
PE3yNIBTaTOB U3MEPECHHI B (popMe TaOIHIl U TPAPUKOB.

Ilpaxmuka: OCHOBBI TEOPUM TMOTPEHIHOCTEN MPUMEHSATH NPU BBINOJIHEHUHU
AKCHEPUMEHTAIBHBIX  3aJlay, [MPaKTHUYEeCKUX padboT. (€ HCHOJIb30BAHUEM
obopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHBIX 8UO08 OeAMeTbHOCTU:
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[IpuBonuTh mpuUMEpHl OOBEKTOB U3ydeHUS GU3NKU ((pu3nyeckue SBIEHUS,
dbuznveckoe Teno, BelecTBo, puznueckoe mose). HabmogaTte U aHaNM3UpOBATH
¢uznueckue sBieHUs (PUKCUPOBATH U3MEHEHHSI CBOWCTB OOBEKTOB, CPaBHUBATH
UX U 00001maTh). [103HAKOMUTBCS € IKCIIEPUMEHTAIBHBIM METOJIOM HCCJICIOBAHUS
npuposbl. COopka mpuOOPOB M KOHCTPYKIUU. Mcronb30BaHUE H3MEPUTEIbHBIX
npuOopoB. BeinosHeHne 1a00paTOpHBIX U MPAKTHUECKUX padoT. JlMarHoctuka u
YCTPAaHEHUE HEUCIIPABHOCTEN

npuOopoB. BricTpanBaHue runoTe3 Ha OCHOBAHWU UMEIOIIUXCS TAHHBIX.
MexaHuKka.

Teopus:  PaBHOMEpHOE W  HEpaBHOMEpHOE  JBIWXeHHEe. ['paduueckoe
npejacTaBiIeHue ABMKeHUs. Penenue rpaguyeckux 3aad, pacyeT MyTH U CPeIHEH
CKOPOCTH HEpPaBHOMEpPHOTO JBWXKeHUS. [loHsSTHE WHEpUMM U WHEPTHOCTH.
Lentpobexnass cwia. [lpumeHeHue JaHHBIX  (PU3UUECKUX  TIOHATHM B
KU3HEICATEILHOCTH YesoBeka. Cuia ynpyrocTH, CHjia TPEHUS.

Ilpakmuxa: WccrnenoBanue 3aBUCHMOCTH CHUJIbI yIPYTOCTH, BO3HUKAIOIICH B
npy>KUHE, OT cTeneHu aedopmanuu TpyxkuHbl. Onpenenenue koddduimeHTa
TpeHus Ha TpuOoMeTpe. (¢ McmoIb3oBaHueM o0opyaoBanus «Touka pocTa»)
HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHHS OT CHJIBI HOPMAJIBHOTO JaBJICHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCTNU
Ananuz Tabmnwui, rpadgukos, cxeM. [lonck oObsicCHEHNS HAOIIOAAEMBIM COOBITHSIM.
Onpenenenue CBOMCTB MpUOOPOB MO dYepTexamM H  MOAENAM. AHalu3
BO3HUKAIONIMX MPOOJEMHBIX cuTyauuil. WM3o00paxarh cucCTeMy KOOpIUHAT,
BBIOMpAThH TEIO OTCYETA U CBS3BIBATH €T0 C CUCTEMOM KoopauHaT. Mcmons30BaTh
CUCTEMY KOOPAMHAT [JIsi M3Y4YEHHsS NpPSIMOJIMHEWHOTro IBvKeHus Ttena. COopka
npuOOpoB U  KOHCTpyKuMH. Hcmonb3oBaHWe W3MEPUTENBHBIX MPUOOPOB.
BroimonHenne 1abopaTOpHBIX H  MPAKTUYECKUX paldoT (¢ HCHoJb30BaHUEM
o0opynoBanusi «Touka pocra»). JluarHoctuka ¥ yCTpaHEHHE HEUCIPaBHOCTEM
npubOopoB. BricTpanBaHue THNOTE3 HA OCHOBAaHWUM UMEIOIIUXCS JaHHBIX.
KoncrpynpoBanue 51 MO/JICJIUPOBAHHUE. Brimonnenue 3aJJaHu i o
YCOBEPIIIEHCTBOBAHUIO TpuOOpoB. Pa3paboTka HOBBIX BapUAHTOB OIBITOB.
Pa3paboTka u mpoBepKka METOAUKH dKCIIEPUMEHTAIbHON paboThl. PaboTa B Majbix
rpynnax. AHaAIM3UPYIOT, BEIOMPAIOT U OOOCHOBBIBAIOT CBOE PEIICHHE, JACHCTBUS.
[IpencraBnenne pe3yabTaTOB MapHOM, TIPYNIIOBOW JAEATEIBHOCTH. YUYacTHE B
JIMAJIOTe B COOTBETCTBUU C MPABHIIAMH PEUEBOT0O MOBECHUS.

I' uapocraTuka.

Teopusa: 3axkoH Apxumena, 3akoH Ilackans, ruapocTaTMdecKoe IaBJICHUE,
COOOTIAIOIINECS COCY/IbI, THAPABINICCKUE MAITUHBI.

lIpakmuka: 3a0auu: BHITAIKUBAIOIAA CHUJIa B Pa3IMYHBIX CHUCTEMax; MpUOOpHI B
3a/1a9ax (cooOmmaronmecs COCyabl, THAPABIMYCCKAE MAIWHBI, PbIYard, OJIOKH).
DKCrepuMEHTAIbHBIC 3aJJaHUS:

l)usmepenue cunbl Apxumeza, 2)u3MEepeHUEe MOMEHTA CHIIbI, JIEHCTBYIOLIETO Ha
pbluar, 3)u3MepeHue
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paboThl CWJIBl YNPYTOCTH MPU TMOABEME Tpy3a C IMOMOIIbIO TMOJBUXKHOTO HWIIU
HETIOIBYDKHOTO 0J10Ka.(C ucnonb3osaHuem obopyaoBaHma «Touka poctar)
Xapaxmepucmuka 0CHOBHbBIX 8U008 0eAmMeNbHOCHU:

Ananuz tabnui, rpadgukos, cxeM. [louck oObsiCHEHN HAOIIOAAEMBIM COOBITUSIM.
CoOopka npubOopoB U KOHCTpyKIMM. Mcrons3oBaHue U3MEPUTEIBHBIX TPUOOPOB.
Brinonnenue 1abopaToOpHBIX U MPAKTUYECKUX padoT. [[MarHoCTUKAa U yCTpaHEHUE
HeucnpaBHoCcTeN MpuOOpoB. BricTpanBaHue TUMOTE3 HA OCHOBAaHWU MUMEIOIIUXCS
nanubiX. KoHcTpyupoBanue u MojenupoBaHue. Pabota B ManbiX TIpymmax.
AHanU3UpPyOT, BHIOUpPAIOT W OOOCHOBBIBAIOT CBOE pelIeHue, JICUCTBUS.
IIpencraBnenue pes3ysbTaTOB IAPHOW, IPYIIOBOM JAesATeNbHOCTH. [loaroroska
COOOIIEHUH M JOKJIAQNOB. YuacThe B AUAJIOTEe B COOTBETCTBUHU C IMPaBUJIAMHU
pEUYEBOro MOBEACHUS.

CraTuka.

Teopus: bnok. Peruar. PaBHOBecue TBepIbIX TEJ. Y CIOBUS paBHOBECUSA. MOMEHT
cuibl. IlpaBunmo wmomentoB. llenTp Tsxkectn. HecnmemoBanuwe —pas3IMUHBIX
MEXaHW4YeCKHX cucrteM. KOMOWHHMpOBAaHHBIC 3aJa4M, UCIIONB3YS YCIOBHUSI
paBHOBECHSL.

Ilpaxmuxa: VIarotoBiienne paboTaroIieii CuCTeMbl OJIOKOB.

Xapaxmepucmuka 0CHO8HbIX 8UO08 0eSIMENbHOCTNU

Ananu3 Tabnui, rpadgukoB, cxeM. [louck oObsICHEHUS HAOIIOJAEMBIM COOBITHSIM.
Onpenenenue CBOMCTB MPUOOPOB MO dYepTexkamM ©  MOJAENsAM. AHauu3
BO3HUKAIONIMX MpoOJeMHbIX curyanuid. HaOmogate AeiicTBHE  MPOCTHIX
MexaHu3MoB. [lo3zHakOMHUTBCS ¢ (U3MUECKOW MOJENbl0 «aOCOTIOTHO TBEPIOE
Teno». PemaTte 3agaun Ha NMPUMEHEHUE YCIOBUSA(IIpaBUIIa) PAaBHOBECHS phlUara.
[IpumensTe ycnoBue (MpaBUIO) PAaBHOBECHs pblyara Juisi OOBSICHEHUS JIEUCTBUS
pa3TUYHBIX MHCTPYMEHTOB, HCIONB3YEMBIX B TeXHHKE M B ObiTy. COOpka
npuOOpoB U  KOHCTpyKUMH. Mcrmonb3oBaHWe HU3MEPUTEIBHBIX MPUOOPOB.
BrimosiHeHne 1abopaTOPHBIX U MPaKTUYECKUX paboT. Jluarnoctuka u

yCTpaHEHHE HEUCIIpaBHOCTEH mpuOopoB. BeicTpamBaHue rumore3 Ha OCHOBAHUH
uMeronmxcsi  AaHHbIX. KOHCTpyupoBaHue u MoOJAENHpPOBaHHE. BrinoiHeHHe
3aJlaHlii 10 YCOBEPIICHCTBOBAHUIO TpHOOpOB. Pa3zpaboTka HOBBIX BapHaHTOB
ombITOB. PazpaboTka v mpoBepKa METOUKHU IKCIIEPUMEHTAITBHONU PaOOTHI.

PaGora B manpix rpynmax. AHaTU3UPYIOT, BBIOMPAIOT WU OOOCHOBBIBAIOT CBOE
pemenue, gneWictBus. llpencraBneHune  pe3ysabTaToOB  MApHOM, TIPYNIIOBOU
nestenpbHOCTH.  [loaroToBka  cooOmieHudt W goknanoB.  OCYHIECTBISIOT
CaMOOIIEHKY, B3aUMOOLICHKY JIEITeIbHOCTH. Y YaCTUE B JUAJIOTe€ B COOTBETCTBUU C
MpaBUJIaMH PEYEBOTO MOBEACHUSI.

8 kiace
TemioBbIie ABJICHUSA.

TemmoBoe pacimupCHUC TCII. Hpoueccm IUIABJICHUA U OTBCPACBAHNA, UCIIAPCHUA U
KOHACHCALNU. Tennonepez[aqa. BnaxnocTh BO31yXa Ha pa3HbIX KOHTHHCHTAX.
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Jemoncmpayuu: 1. Habmonenue tasHusg apaa B Boae. 2. CKOpOCTH HMcHapeHus
pas3nuuHbIX kuaKocTel. 3. TernnoBsle ABUTATENH OyIAYIIETO.

Jlabopamopnvie pabomwsi (¢ HCHOAb30BAaHHeM o0opynoBanusi «Touka
pocta): 1. VI3MeHeHus JUIMHBI Tejla TIPU HATPEBaHUU M OXJIaxaeHuH. 2. OTINBKa
napaduHoBoro conjgatuka. 3. HaGmiopenue 3a minaBineHueM ipaa 4. OT yero
3aBUCUT CKOPOCTb HcHapeHus xuakoctu? 5. HaOmioneHue TemmonpoBOJHOCTH
BOJbI U BO3yXA.

Xapaxmepucmuka 0CHOBHbBIX U008 OeameTbHOCHU:

CamocTosTennbHO (GOPMYIHPYIOT MO3HABATEIBHYIO 3aJady. YMEIT C MOMOIIbIO
BOIIPOCOB N00bIBaTh  HEJOCTAIOIIYIO UH(pOpPMAILIHIO. Hcnonp3oBanue
U3MEpUTEIBHBIX TPUOOPOB. BrinmonHeHue 1abopaTopHbIX U MPAKTUYECKUX PaOOT.
JlnarnoctTuka U yCcTpaHeHHE HEHCHpaBHOCTEW MpuOOpoB. BricTpanBaHue rumnores
Ha OCHOBaHWHU UMEIOLIMXCS TaHHbIX. KOHCTpynpoBaHue U MOJEIMPOBaHUE.
BrinosiHeHne 3ajjaHuil M0 yCOBEpIIEHCTBOBaHMIO NpuOOpoB. Pa3zpaboTka HOBBIX
BapMaHTOB ONBITOB. Pa3paboTka W mpoBepka METOAMKHA HKCIEPUMEHTAIHHOM
pabotel. Pabota B mManbIx rpynmnax. AHaATU3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT
CBO€ peuieHue, acuctBusA. llpencraBneHune pe3yapTaToB IMAPHOW, I'PYIIIOBOM
NEATENbHOCTU. YYacTHE B IHAJIOTE B COOTBETCTBHUU C IIPABUIIAMU PEYEBOTO
NOBEJCHUS.

DiIeKTpUYeCKHe SBJICHHS.

Mukpomup. Mopenu aroma, cymectBoBaBmne a0 Havanma XIX. Hcropus
OTKPBITHSI W JECUCTBUA TalbBAaHUYECKOro »dieMeHta. Mcropus co3gaHus
anexkTpodopHoii MamuHbl. OnbIT BonbTa. DNeKTpUUecKuil TOK B 3JIEKTPOJIUTAX.

Hemoncmpayuu: (¢ HcmoJb3oBanueM odopynoBanus «Touka pocTay)

1. Mogenu atomoB. 2. ["'anpBaHnYeCcKre IMEMEHTHI. 3. DeKTpohOpHOI

MamuHsbl. 4. OnbiTel BonbTta u [NanbBaHu.

Jlabopamopnvie pabomwi: 1. Co3naHue TalbBaHUYECKUX DJIEMEHTOB U3
HOAPYYHBIX CPEACTB. 2. DIEKTPUUYECKUN TOK B JKUJKOCTSIX CO3JaHUSI «30JI0TOrO
KITFOUHKA .

Xapaxmepucmuxa OCHOBHBIX BUAOB JEITEIBHOCTH:

YropaBisitoT CBOEH TO3HABATEIbHOW M Y4EOHOW JEATEIHHOCTBIO MOCPEIACTBOM
IIOCTAHOBKHU LEJIEH, IUIAHUPOBAHUSA, KOHTPOJIS, KOPPEKIMU CBOUX ICUCTBUU H
OLIEHKH YCIEMIHOCTH YycBoeHus. CpaBHHBAIOT Cmoco0 M Pe3ylbTaT CBOUX
JeUCTBUN ¢ 00pasloM - JUCTOM COMPOBOXAeHUS. OOHAPYKUBAIOT OTKIOHECHHUS.
OO6ayMBIBaIOT MPUYUHBI OTKJIOHEHUN. OCYIIECTBIAIOT CAMOKOHTPOIb U
B3aUMOKOHTpOJIb. VICIOIB30BaHME HM3MEPUTENBbHBIX NpHOOpPOB. BrinonaHeHHe
7a0OpaTOPHBIX W TPAKTHYECKUX  paboT. JlmarHoctmka ¥ yCTpaHEHUE
HEUCIIpaBHOCTEN MpUOOpOB. BeIcTpanBaHWe T'MIIOTE3 HA OCHOBAHWUU HMMEIOIIUXCS
naHHbIX. KoHCTpyHpoBaHue U MOAECIMPOBAHUE.

JJIeKTPOMATHUTHBIE SIBJICHUSA.

MarautHoe TON€ B BemecTBe. MarHutHas aHoManus. MarHutHele OypH.
PasnoBugHOCTH ANEKTPOU3MEPUTEIBHBIX npuOOpOoB. PasnoBugHOCTH
3JIEKTPOJABUTATEIICH.
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Hemoncmpayuu (¢ ucmojib3oBaHueM ofopynoBanusi «Touka pocrtay):
1. HarnsgHOCTh MOBEICHUS BEMIECTB B MArHUTHOM noJie. 2. [Ipe3enranun o
MarHuTHOM Tiofie 3eMJIi ©W O MarHutHelx Oypsx. 3. JlemoHcTpamus
Pa3HOBUAHOCTEH  AJIEKTPOUBMEPUTENBHBIX  npubopoB. 4.  HarmsgHocTb
Pa3HOBUIHOCTEN BJIEKTPOABUTATEIICH.
Jlabopamopnvie pabomel. 1. UccnenoBanue pa3ivyuHbIX 3JIEKTPOU3ZMEPUTEIBHBIX
pruOOpOB.
Xapaxmepucmuka 0CHOBHbBIX U008 OeameTbHOCHU:
VYopaBnsitoT cBOedl MO3HABaTEIbHOM M Y4eOHOW JesATENbHOCTBIO MOCPEACTBOM
MOCTAHOBKH II€JI€H, TJIAHUPOBAHUS, KOHTPOJISl, KOPPEKIMU CBOUX JCHUCTBUU U
OIICHKM YCHENTHOCTH YycBOoeHUs. CpaBHMBAIOT CMOCOO U pe3yjabTaT CBOUX
JEUCTBUN ¢ 00paslioM - JMCTOM COMpOBOXAeHUS. OOHApYKUBAIOT OTKJIOHEHHUS.
OO6ayMBIBaIOT MPUUYMHBI OTKJIOHEHUN. OCYIIECTBISIOT CAMOKOHTPOJIb U
B3aUMOKOHTPOJIb.
OnTuyeckne siBJIeHUS.
HctouHnku cBeTa: TEMJIOBBIE, JJIOMUHECIICHTHBIC, UCKYCCTBEHHBIE. I3rOoTOBIIEHNE
KaMepbl - OOCKypa U HccleoBaHMEe M300paKeHUs] C TOMOIIBI0 MOJIEIH.
MHorokpaTHoe u300paKeHHE TIpeAMeTa B HECKOJIBKHX IUJIOCKHUX 3epKajiax.
N3roroBUTH MEPUCKOIT U C €r0 MOMOIILI0 TTPOBECTH HaOmoneHus. [IpakTuueckoe
UCITOJIb30BAHUE BOTHYTHIX 3€pKal. 3pUTEIbHBIE ULIFO3UH, IOPOXKIAEMBIE
nperoMiieHHeM cBeTa. Mupaxu. Pa3BuTue BOJIOKOHHOW onTHKU. Mcronb3oBaHuE
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnonb3oBanueM odoopynoBanus «Touka pocra»)
1. Paznuunble HCTOYHUKHU cBeTa. 2. M3o0paxeHue npeaMera B HECKOJIbKHUX
TUIOCKKUX 3epKaiax. 3. M3oOpaxkeHue B BOTHYTHIX 3epkanax. 4. Mcmonb3oBanue
BOJIOKOHHOW ONTHKH. 5. YcTpoicTBO (doToanmapaToB, KHHOIMPOESKTOPOB,
KaJIEUIOCKOIIOB.
Jlabopamopnvie pabomul: 1. 3roToBneHue kamepsl - 00CKypa U HCCIIETOBAaHHE
n300pakeHuss ¢ momolbio Mojenu. 2. [IpakThueckoe NpPUMEHEHHE IIJIOCKUX
3epkan. 3. IlpakTuyeckoe HCHOJIB30BaHUE BOTHYTHIX 3epkail. 4. M3roroBieHue
MIEPUCKOIA ¥ HAOJIIOAEHUS C TOMOIIBI0 MOJIEIIH.
Xapaxkmepucmuxka 0CHOBHbBIX 8UO08 0eAMEIbHOCTU:
VYopaBisitoT CBOEH TO3HABAaTEIbHOM M Y4YEOHOW JEATEIHHOCTBIO TMOCPEIACTBOM
IIOCTAHOBKM 1I€JI€N, IUIAHUPOBAHUSA, KOHTPOJISI, KOPPEKLUU CBOUX ICHUCTBUU U
OIICHKU YCTICIIHOCTH YCBOCHHS. BBIIENSIOT W (OPMYITHPYIOT MO3HABATEIHHYIO
1e’ab. BBIACNSAIOT KOTWYECTBEHHBIE XapPaKTEPUCTUKH OOBEKTOB, 3aJaHHBIC
cinoBaMu. [ [pyHHMAIOT ITO3HABATENBHYIO LEb U COXPAHSIOT €€ IIPU BBINIOJIHEHUN
yaeOHbIX nericTBuil. OCO3HAIOT CBOM JIeHcTBHs. MIMEI0T HaBBIKM KOHCTPYKTUBHOTO
OOIIeHUsT B MAJIBIX TPYyTIMax.
Yes10BeK U IpUpoaa
ABTomatnka B Hamed Ku3HUA. [lpumepsl HUCIONB30BaHHS aBTOMATHYECKHX
YCTpPOMCTB B Hayke, Ha mpou3BojcTBe U B ObiTy. CpenctBa cBsizu. Paano u
TEJICBUACHHUE. AJIbTEPHATUBHBIC WCTOYHUKW JHEPruv. Buabl sneKTpocTaHIui.
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Heo6xoauMocTh 3KOHOMUM MPUPOAHBIX PECYpPCOB M HUCIOIb30BaHUS, HOBBIX
AKOJIOTUYHBIX U 0€30MacHbIX TexHoJaoruil. Hayka u 6e3omacHoCTb Jitoei.
Hemoncmpayuu: 1. poromaTepuanbl U claipl 10 TEME.

Jlabopamopnvie pabomwi: 1.M3ydyeHue JeHCTBUM CPEACTB CBSI3H, PAAUO H
TEJICBUJICHUS.

Xapaxmepucmuka 0CHOBHbBIX U008 OeAmeTbHOCTU:

CamocrosiTennbHO  (OPMYJIMPYIOT — [MO3HABATENbHYIO 3ajady. YMeT (WiH
Pa3BUBAIOT) CIOCOOHOCTh C IOMOIIBIO BOMPOCOB J0OBIBATH HEAOCTAIOIIYIO
UH(pOpMAIHIO.

9 KJjacce
Kunemaruka
Crioco0sl OITMCAHUS MEXAHUYECKOTO JIBUKEHUS. Cucrema oTCcUeTa.

[IpsamonuneiiHoe nBUXKeHHE. [IpsMONMHENHOE paBHOMEPHOE JBHXKEHHE 10
mwiockoctu. llepeMenieHue M CKOpPOCTh NPU PABHOMEPHOM MPSIMOJMHEHHOM
JBUKEHUHU TI0 IJIOCKOCTH. OTHOCUTENBHOCTh JNBWKEHUS. CIIOKEHUE JBUIKCHUM.
[IpyHUMD HE3aBUCUMOCTH JABWXKEHUH. KpuBoiMHENWHOE ABHXKEHHE. [[BUKEeHHE
Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY. PaBHOMEepHOE HBWXEHHUE I10
OKPYXKHOCTHU. YTJIOBasi ckopocTh. [lepuos u yactora Bpamienus. CKOpocThb
U YCKOPEHUE TIPYU PABHOMEPHOM JIBHUYKEHUH 10 OKPY>KHOCTH.

Jlabopamopnvie pabomui(c WUCNONAb30BaHHEM oOopynoBanusi «Touka
pocTay):

N3ydenne nBuxeHUs cBOOOHO MaJalOIero Tea.
N3ydenune NBUXKEHUS 110 OKPY>KHOCTH.
IIpumeprvie memovl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.!
OmnpenesneHue CKOPOCTHM  PAaBHOMEPHOI'O  JBMIKEHHMSI TIPU  HCIOJb30BAaHUU
TpeHaxepa «0eroBas JTIOPOKKa.
Hctopuueckass peKOHCTpYKIMS ONBITOB [amuiiess 1Mo ONpeAeICHUI0 YCKOPEHUS
CBOOOTHOTO MaICHUS TETl.
[TpuHIMTIBEL paOOTHI TPUOOPOB 1T U3MEPEHUST CKOPOCTEH U YCKOPEHU.
IIprmeHeHue cBOOOTHOTO MACHUS JJIsi U3MEPEHUS PEaKIIUK YeJIOBEKA.
Pacuer TpaekTopun ABMKEHUS NEPCOHAXEN paccka3zoB P.Pacmo.
Xapaxmepucmuka 0CHOBHbIX U008 OesmelbHOCmU. YTeHHE U 00CYKICHHE TeKCTa
cTaTell MHTEPHET-CAaTOB, 0OCYXKJCHNE JTOKIJIAJIOB M MPE3CHTAIN, COCTABICHUE M
penieHue 3aaa4, 0ocyxaenne crnoco6oB pemerus (moaroroska k OI'D mo dhuzuke).
JInnamuka
Nueprmanbhubie cuctemsl orcueta. Cuna. 3akoHbl HproToHa. [[BrkeHue Tena mon
JIEUCTBUEM HECKOJbKUX CHWI. JIBH)KEHHE CHCTEMbI CBSI3aHHBIX TeJ. J(MHamuka
PaBHOMEPHOI'O JBHKCHUS MaTepPUAJIbHOM TOYKH MO OKPYXHOCTH. Kiaccel cuil.
3aKOH BCEMUPHOIO TATOTeHUs. J|BrkeHue miaHeT. VICKyCCTBEHHBIE CITyTHHKH.
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Conneunas cucrema. Mcropus pasButus npencrabiieHnil o Beenennoin. Ctpoenue
1 3BoJironUs BeenenHon.

Jlabopamopnvie pabomui(c WUCHONAB30BaHHEM oOopynoBanusi «Touka
pocTay):

N3mepenne macchl Tena ¢ MCIOJIb30BAHHEM BEKTOPHOTO PA3NIOKEHUS CHIIBIL.
N3ydeHne kKMHEMATUKU U AUHAMUKU PABHOYCKOPEHHOTO JBIKCHHS (Ha MpUMepe
MaiuHbl ATBya). Y 3yueHue TpeHus CKOJIbKEHUS.

IIpumepnvle membl nNPOEKMHBIX U UCCAEO08AMENLCKUX PADOM:

Uctopuueckass peKOHCTpyKIUsa onbITOB KynoHa 1 AMOHTOHA MO ONPEAECICHUIO
BEJIMYUHBI CUJIbI TPEHUS CKOIbXKEHUS. [IepBble MCKYCCTBEHHbBIE CTYTHUKHU 3€MJIH.
Kak oTnmyaroTcs MeXaHWYecKue Tpolecchl Ha 3eMiie OT MEXaHUYECKUX
nporeccoB B kocmoce? Tena ConHeunoi cuctembl. OTKPBITHSI HA KOHYMKE MEpa.
Xapaxmepucmuka 0CHOBHbIX U008 OesimebHOCIMU: YTEHNUE U 00CYKJIEHUE TeKCTa
cTaTell MHTEPHET-CANTOB, OOCYXKJEHUE JIOKJIAJOB M MPE3CHTAIUN, COCTABICHUE U
peneHue 3aaa4, o0CykJIeHre croco0oB penieHus (moaroroka k OI'D o dusuke).
NMnynbe. 3aK0H COXpaHEeHHUs UMITYJIbCA

Nmnynec. M3MeHeHue uMIyibca MarepuanbHOW Touku. Cucrema Ten. 3aKoH
COXpAaHEHHUS UMITYJIbCA.

Ipumepnvle membl NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM.:

PeaktuBHoe nBuxenue B mpupoxae. PaccinemoBanme JITII ¢ momomipro 3akoHa
COXpaHEHHs UMITyJIbCa.

Xapaxmepucmuka 0CHOBHBIX U008 OesIMeNbHOCU: YTEHUE U 00CYKIEeHUE TeKCTa
cTaTel MHTEpHET-CaTOB, 00CYX/IEHHE TOKJIAJ0OB U MPE3EHTAIMH, COCTABICHHUE U
perieHue 3aaa4, 0ocyxaeHue crnocobos pemieHus (moaroroska k OI'D o pusuke).
Cratuka

PaBHOBecue Tena. MoMeHT cuiibl. Y C0BUsI paBHOBECHUs TBepaoro teina. [Ipocrteie
MEXaHU3MBI.

Jlabopamopnvie pabomui(c HUCNONAb30BaHHEM oOopynoBanusi «Touka
pocTay):

Omnpenenenue MEHTPOB MacC PA3TUYHBIX Tell (TPH cocoba).

IIpumepnvle membl NPOEKMHBIX U UCCAEO0BAMENLCKUX PADOM.:

[IpuMmeHeHrE TMPOCTBIX MEXAHU3MOB B CTPOUTEIBCTBE: OT 3EMISIHKA 10
HeOockpeba. HccienoBanne KOHCTPYKITUU BEJIOCHIIE IA.

Xapaxmepucmuka 0CHOBHbIX U008 OesmelbHOCmU: YTeHUE U 00CYKICHUE TeKCTa
cTaTell MHTEPHET-CANTOB, 0OCYXKJCHHE JTOKIJIAJIOB M MPE3CHTAIN, COCTABICHUE M
penieHue 3aaa4, 0ocyxaenne crnoco6oB pemierus (moaroroska k OI'D mo dhusuke).
Mexanuveckue KoJae0aHUs U BOJIHBI

Mexanndeckue konebanusi. [IpeoOpasoBaHuwe »dHEPrUM TPH MEXaHUIECKUX
KojeOanmsix. MaTemMaTH4ecKuii W TPYXKUHHBIN ~ MasTHUKA. CBOOOIHBIE,
3aTyXalollllie U BbIHYXJEHHbIE KosieOanus. Pe3onanc. MexaHuueckue BOJIHBI.
JImiHa ¥ CKOPOCTh BOJIHBI. 3BYK.

Jlabopamopnvie pabomui(c HUCNONAB30BaHHEM oOopynoBanusi «Touka
pocTay):
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N3yuenne koneOGaHnii HUTSHOTO MasiTHUKA.

IIpumepnvle membl nPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

CtpyHHBIE MYy3bIKalbHbIE UHCTpYMEHTHI. KonebaTenbHble CUCTEMBI B MPUPOJE U

TEXHHUKE.

Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCMU: YTEHUE U 00CYKJIEHUE TeKCTa

cTaTel MHTEPHET-CalTOB, 00CYK/IEHHUE JTOKJIAJ0B U MpPE3EHTALMi, COCTABICHHUE U

penieHue 3aaa4, 0ocyxaeHue crnoco0oB pemienus (nmoaroroska k OI'D no dusuke).

JJIeKTPOMATHUTHBIE KOJIeOAHUS U BOJIHBI

[lepemennsbiit anextpuueckuii Tok. KoneOarenbHbld KOHTYp. BbIHyXaeHHBIE U

cBoOOIHBIe DM Kosebanus. DM BOIHBI U UX CBOWCTRA.

IIpumepnvle membl NPOEKMHBIX U UCCIE008AMENLCKUX pAOOM.:

[IpuHIUIIBIL paguoOCBsI3u U TeneBUAcHUs. BnusHue DM u3NydyeHU Ha >KUBBIC

opranu3msl. MI3roToBieHne yCTaHOBKH JJIs1 JEMOHCTPAIMU ONBITOB 1o DM,

OnektpoMaruutHoe wu3nydyeHne CBY-meun. Hcropuueckas peKOHCTPYKLIMS

ONBITOB AMIIEpa.

Xapaxmepucmuka 0OCHOBHBIX U008 OesamelbHOCMU: YTEHUE U 00CYKJIEHUE TeKCTa

cTaTel MHTEpHET-CalTOB, 00CYK/IEHHE JTOKJIAJ0B U MPE3EHTAIMH, COCTABICHHUE U

pelnieHue 3aaa4, 0ocyxaenue crnoco0oB pemienus (mogaroroska k OI'D no dusuke).

OnrTuka

Ncrounuku cpeta. [lelicTBusl cBeTa. 3aKOH MNPSIMOJIMHENHOTO PacIpOCTPAHEHUS

cBeTa. 3aKoH oTpaxkeHus ceTa. [locTpoeHne n300pakeHHid B INTIOCKOM 3epKalie.

3aKOH MPETOMIIEHUSI CBETa HA IUIOCKOM I'paHUUE JBYX OJHOPOAHBIX MPO3PAaYyHbBIX

cpea. Ilpenomnenue cBera B mnpusme. Jlucnepcus cBera. SIBI€HHE TOJHOIO

BHyTpeHHero otpaxeHus. Jlunspl. Tonkue nuH3bl. [locTpoeHue uzoOpaxeHUi,

co371aBaeMbIX TOHKMMU JuH3aMu. ['11a3 u 3penue. OnTuueckue npuoopsI.
Jlabopamopnvie pabomui(c HUCNOJAb30BaHHEM oOopynoBanusi «Touka

pocTay):

DKCnepuMEeHTAalIbHAs TPOBEPKA 3aKOHA OTPAXKEHUS CBETA.

N3mepenue nokazaress NpeaoMICHUS! BOJBI.

N3mepenne GokycHOro pacCTOSHUS COOUPAIOILEH JIUH3BI.

IIpumepnvle membl NPOEKMHBIX U UCCAEO0BAMENLCKUX PADOM.:

Hctopus uccnenoBanus CBETOBBIX SIBJICHUM.

Hcropuueckas pekoHCTpyKUHs Teneckona [ anumnes.

N3roroBneHne Kamena0cKona.

Xapaxkmepucmuka 0CHOBHBIX 8UO08 OesamelbHOCMmU. YTEHNE U 00CYKJIEHUE TEKCTa

cTaTell MHTEPHET-CAaTOB, 0OCYXKJCHNE JTOKIJIAJIOB M MPE3CHTAIN, COCTABICHUE M

penieHue 3aaa4, 0ocyxaenne crnoco6oB pemerus (moaroroska k OI'D mo dhuzuke).

DuU3MKa aTOMA U aTOMHOI0 s1/Apa

Crpoenue artoma. llornomenue u wucnyckanue cBeta atomamMu. OnTuueckue

cnekTpbl. OnbiTel Pesepdopna. [Inanerapuas monens atoma. CTpoeHHE aTOMHOTO

aapa. 3apsaoBO€ M MACCOBOE uMcia. SAaepHble CHIBL. DHEpPrus CBSI3M aTOMHBIX

anep. 3aKkoH paJuoaKTHUBHOrO pacnaaa. Anbda- u Oera-pacnansl. [IpaBuia

cMmemieHud. AnepHeie peakuuu. Jlemenwe u cuHTE3 sAep. SAnepHas dHEpreTuka.

10
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Uctounnku sHeprum ConHua u 3Be3d. Perucrtpanus SAEpHBIX HW3IYyYCHUMU.
BrnnsHue paavMoakTHBHBIX W3JIYYEHHH HAa JKUBbIE OpraHus3mbl. Jlo3umerpusi.
DKoJ0ornyeckue npoOaeMsl sII€PHON SHEPIETHKHU.

IIpumepnvle membl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

Hcropus nzydenus aroma.

N3mepenue KIIJI conneunoit 6atapen.

HeBuaumele n3ny4eHus B CIEKTPE HArPETHIX TEN.

Xapaxmepucmuka 0CHOBHbIX U008 OesimebHOCMU: YTEHUE U 00CYKJIEHUE TeKCTa
cTaTell MHTepHET-CaliTOB, 00CYK/IEHHE JTOKJIAJ0B U MPE3EHTALMH, COCTABICHHUE U
pelnieHue 3aaa4, 0ocyxaeHue cnoco0oB pemieHus (nmoaroroska k OI'D no dusuke).
®opMbl OpraHu3anuu 00pa3oBaTe/IbHOI0 Npouecca:

- TpYIIOBas;

- UHIMBUyaJIbHAs;

- (pponTaNIBHAS.

Beaymme TexHos1oruu:

Hcnonb3yroTcsi 37€MEHTHI CIEAYIOMMX TEXHOJOTH: MPOEKTHAas, MPOOJIEeMHOTr0
oOydeHusi, HH(POPMAIMOHHO-KOMMYHUKAIIMOHHASI, KPUTUYECKOTO MHBIIIJICHUS,
poOJIEMHOT0 IMajIora, UTPOBasl.

OcHoBHBIE MeTObI Pa00OTHI HA YPOKE:

Benymumu wmetonamu oOydeHHs SBISIOTCA: YaCTUYHO-TIOMCKOBOM, METOJ
MaTeMaTUYECKOI0 MOJAECIUPOBAHUS, AKCUOMATUYECKUN METOI.

DopMBbI KOHTPOJIA:

Tak kak 3TOT Kypc SIBJISIETCS IOMOJIHUTENBHBIM, TO OTMETKA B OaJljlaX HE CTABUTCH.
VYyamuiics y4uTcs OIleHMBaTh ce0s M JIPYrUX cam, 4TO MO3BOJISIET Pa3BUBATH
YMEHHUS CaMOaHalW3a U CIOCOOCTBYET PAa3BUTHUIO CaMOCTOSTEIBHOCTH, Kak
CBOWCTBY JIMYHOCTM y4Yaulerocs. BbIsABI€HHE NPOMEKYTOUYHBIX M KOHEUHBIX
pe3yJIbTaTOB  yYalIUXCsS IPOUCXOAUT Yepe3 IPAKTUUYECKYIO JEATEIbHOCTD;
3a4eTHBIC PAOOTHI:

e TeMmaTHYecKas MOoA0OpKa 3aJad  pa3jM4HOrO YPOBHS  CIOXKHOCTH C
IIPEACTABICHUEM pPa3HBIX METOJIOB DEIICHUSA B BHUAC TEKCTOBOIO JOKYMEHTA,
npe3eHTalnu, (JIII-AaHUMALMH, BUIEOPOIHKa Wi Web - crpanuns (caiita)

* BBICTABKA IIPOEKTOB, IIPE3CHTALINMY;

* IEMOHCTPALMS 3KCIEPUMEHTA, KAUECTBEHHON 3a/1a4il C KAYECTBEHHBIM (YCTHBIM
WIM B BUJI€ NPUJIOKEHHS, B TOM 4YHCIIE, PE3CHTAlMEl) ONIMCAaHUEM IIpoliecca Ha
3aHATUH, (PECTUBAJIC IKCIIEPUMEHTOB; (PU3NUYECKUE OTUMITHAIBI.
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KanengapHuo-temaruyeckoe mjiaHupoBaHue 7 Kjiace

TOUKA \!pocm

Ne Hara Tema ypoka Hcnosab3oBanue puMeya
I/ | TIPOBENICHUS o0opyaoBaHMs LEHTPa HUE
ILnan | dakr €CTeCTBEHHOHAYYHOM
¥ TeXHOJIOTHYeCKOM
HAINIPABJIEHHOCTEeH
«Touka pocra»
1. BBenenue (14)
BBonnoe 3anarue. llemn wu 3amaum | KommnbrorepHoe
1 Kypca. TexHuka 6€30TTaCHOCTH. 000pyTI0BaHNE
2. Pojib hJKCIeprMeHTAa B JKU3HU YesioBeKka (34)
Cucrema eMHULL, TIOHATHE O KomnbrorepHoe
2 MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIX o0opynoBaHue
DuU3NYECKUI HKCIIEPUMEHT. OOGopynoBanue Ist
Bunel pusndeckoro skcrepuMeHTa. JIEMOHCTpanui
[TorpemnocTs u3mepenus. Bust
MOTrpeIHOCTEN n3Mepenus. Pacuér
3 MOTPENTHOCTH U3MEPEHUSI.
JlaGopaTtopnast pabota OGopynoBanue 1Jis
«3mepenne oObema TBEp0ro 71ab0paTOpHBIX paboT U
4 TCIIA). HpaBI/ma O(bOpMJ'IeHI/ISI YUYEHUUYECKUX OMBITOB
nabopaTopHOi pabOTHI.
3. Mexanuka (84)
5 PaBHOMEpPHOE M HEPAaBHOMEPHOE OGopynoBaHue 1Jis
JIBIDKCHHS. 71a00paTOPHBIX PadboT U
6 Fpa(bnqecxoe IpeaACTaBJICHUC YYECHHYECKUX OIIBITOB
ABUKCHHA. (Ha 0a3e KOMILIEKTOB
Pemenue rpaq)nqecm/l)v( 3amad, st OT')
7 pacuer myTu U CpeaHeil CKopoCTH
HEPABHOMEPHOIO JBM)KCHHUS.
8 [ToHsiTHE UHEPIIMH U UHEPTHOCTH.
entpobexxHas cuia..
9 Cuna ynpyrocru, cuiia TpeHus O6opynoBanue ajs
71a00paTOPHBIX PadboOT U
JlaboparopHas pabota YUEHUYECKUX  OIBITOB
«HccnenoBanue 3aBUCUMOCTH
CHWJIBI YIIPYTOCTH, BO3HUKAIOLICH B (na base  KoMIICKTOB
10 pYXHUHE, OT CTeneHH aeopManum s OI'9)
OPYKHHBD).
JlaGopatopHas paboTa
11 «Omnpenenenne kKoxppuureHTa
TPEHUsl Ha TPUOOMETpEY.
JlaGopatopHas paboTa Ob6opynoBanue s
«HccnenoBanne 3aBUCHMOCTH 71a00paTOPHBIX paboT U
12 CHUJIBI TPEHUS OT CHUJIBI YUYEHHUYECKUX OTIBITOB
HOPMAJILHOTO JABJICHUS.
4. I'mapocraTuka (124)
13 [TnoTHOCTH. 3aaua uaps ['epona O6opymoBaHue st
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TOUKA \!pocm

Pemenne 3a/1a4 1oBEBINIEHHON

JIEMOHCTpALMH

14 CJIOKHOCTH Ha pacyeT IUIOTHOCTH
BEIECTBA.

15 Pemrenne 3amaq moBBIIIICHHOM O6opyaoBaHue s
CJIOKHOCTH JIEMOHCTpAIUii

16 JlaBneHue ®KUuJIKOCTH U raza. 3aKkoH
[Tackansa

17 Coobmmarommecs: CoCyabl.

18 JlaboparopHas paboTa OOGopynoBanue 1Jis
«M3rotoBnenue Moienu GpoHTaHa» mabopaTopHbIX paboT H

19 JlaGopatopHas paoTa VICHUYECKUX  OIBITOB
«M3rotoBienne MoJieau (GOHTaAHA (Ha 0ase KOMIUICKTOB
3akon Iackans. [laBnenue B st O1'D
KUJKOCTSX M Tra3ax.

20 IManpaBnuyeckye MalIvHbL.
Coo0mmaronmecs: COCy/bl.

21 BriTankuparomas cusia. 3aKoH OOGopynoBanue Ist
Apxumena. JIEMOHCTpanun
JlaGopaTtopnast pabota OGopynoBanue 1Jis

29 «BpIsscCHEHUE YCIIOBHS TUIABAHUS 1abopaTopHBIX PadOT U
TEI. YUEHUYECKUX OTIBITOB

23 bnoxk 3amad Ha 3akoH Ilackans, OGopynoBanue It
3aKOH ApXuMena. JIEMOHCTpaui

24 bnoxk 3amad Ha 3akoH Ilackans,
3aKOH ApXuUMena.

5. Craruka (104)
25 bnox. Peryar. O6opymoBaHue st
JIEMOHCTpaIUi

26 PaBHoBecue TBepabix Ten. MoMeHT
cwibl.IIpaBuiio MOMEHTOB.

27 Lentp TSKECTH. Uccnenosanue | O6opynoBanue ms
Pa3IMYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTpAIHi

28 KomMOunupoBanHusie 3a1auu,
WCIIOJIb3YS YCIIOBUSI paBHOBECHSL.

29 KomOunupoBanHsie 3a1auu,
WCIIOJIb3YS YCIIOBUSI PABHOBECHS
JlaboparopHas paboTa O6opynoBanue ajst
«U3rotoBnenue padoTaroen 71ab0opaToOpHBIX paboT U

30 cuctembl 6510K0BY. OdopmieHue YUEHUYECKUX  OIBITOB
paboTHI. (Ha 0aze KOMILIEKTOB
Pabora Hag npoekrom «biiokuy. s OI'D
JlaGopatopHas paboTa
«U3rotoBnenue padoTaromen

31 CUCTEMBI OIIOKOBY.
JlaGopatopHas paboTa Ob6opynoBanue s
«U3rotoBnenue padoTaromen 1abopaTOpHBIX paboT H

32 CUCTEMBI OJIOKOBY. YYEHHUECKHUX OIBITOB

23 Odopmiienue paboThI. KomMmnerorepHoe
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TOUKA \!pocm

\ 34 \ \ \ 3amuTa NpOeKTOB. \ 000pyi0BaHKE \
KasennapHo-temaTu4eckoe miiaHupoBanme 8 Kiace
Ne Hara Tema ypoka Hcnosb3oBanue IpuMe
I/l | MPOBEICHUS o0opyaoBaHMS LEHTPa | YaHHUE
ILnan | ®akr €CTeCTBEHHOHAYYHOMI
U TeXHOJIOTHYeCKOMH
HaIpaBJIEHHOCTeHl
«Touka pocra»
1. BBenenue (14)
Bonnoe 3anstue. Llenmn m 3amaum | KommnberorepHoe
1 Kypca. Texnuka 6€301aCHOCTH. 000pyTI0BaHNE
2. TennoBble siBnenus (12 u)
Pa3nooOpazue temnoBbix sBieHUM. | KomnbroTepHoe
2 TemoBoe pacmypeHue Ted. 000pyi0BaHKE
JlaGopaTtopnasi pabota OGopynoBanue 1Jis
«/3MeHeHus IIMHBI Tela IPU 71ab0paToOpHBIX paboT U
3 HarpeBaHUU U OXJIKJICHUN. YUEHUYIECKUX OTIBITOB
Tennonepenauya Habmronenue OGopynoBanue st
TETJIOMPOBOJHOCTH BOJIBI U JIEMOHCTpaIuit
4 BO3lyXa.
JlaGopaTtopnast pabota OGopynoBaHue s
«M3mepenue ynenpHOU 1a00paTOPHBIX PadboOT U
TEIIOEMKOCTH Pa3IUYHbIX YUEHUYECKUX  OIBITOB
5 BEILECTBY. (Ha 0a3e KOMIIJIEKTOB
[naBnenue u oTBEpICBaHUE. mst OI'D
JlabopaTtopnas pabora «OTirBKa
6 napauHOBOTO COJAATUKA»
JlaGopaTtopnas pabota OOGopynoBaHue 1is
«Habmonenue 3a miaBjIcHUEM 71a00paTOPHBIX PadboOT U
7 JbAA» YUEHUYECKUX OTIBITOB
Pemenue onuMnuaaHeix 3a1a4 O6opynoBanue st
8 Ha ypaBHEHHE TEIJIOBOro OajlaHca JIEMOHCTpAIHi
Pemenue onuMnuaaHeix 3a1a4 O6opynoBanue st
9 Ha pacy€T TEIUIOBBIX MPOLIECCOB JEMOHCTpAIii
10 JlaGopaTtopus kpucTayiorpadpuu.
Hcnapenue u koHAeHCAIUS. O6opynoBanue st
11 JIEMOHCTpaIui
CocraB atmocdepsl, O6opynoBanue st
HaOJTIO/ICHHE nepexoaa I[CMOHCTpaI_II/Iﬁ
HEHACBHIIIICHHBIX MTapOB B
12 HACBIIICHHEIE.
Bnaxnocte Bo3myxa Ha pasHbeix | OGopynoBaHue Ass
13 KOHTHHEHTaX JIEMOHCTpAITHiA
3. DaekTpuyeckue sijeHus (84)
Muxkpomup. Mogenu atoMma, O6opynoBanue ais
14 cyuiectBoBasiue 10 Havana XIX JIEMOHCTpalun
HcTtopus OTKPBITHS U JEHCTBHS Komnreroteproe
15 T'aJIbBAHUYCCKOI'0 3JICMCHTA 060pyﬂ0BaHHe
16 Hctopus co3nanus >1eKTpodopHOit
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TOUKA \!pocm

MAIIHHBI
OmneiThl BosibTa. Dnekrpudeckuil KomnrerorepHoe

17 TOK B SIEKTPOJIUTAX. 060pyI0BaHME
Pemenue onuMnuaaHeix 3a1a4d Ha O6opynoBanue s

18 3aKOHBI TOCTOSTHHOTO TOKA JIEMOHCTpAIHH
Habntonenue 3aBucuMocTH O6opynoBanue st
COTIPOTHUBIICHUS IPOBOJAHUKA OT JIeMOHCTPALIHH

19 TEMIIepPaTypHI.
Jlaboparopuas paboTa OOGopynoBanue 1Jis
«OrnpeneneHne CTOMMOCTH 71ab0paTOpHBIX paboT U
M3pacX0JIOBAHHOW AIIEKTPOIHEPTUU | YYCHUUYECKHX  OTIBITOB
10 MOIITHOCTH MOTPEOUTEINS U N0 (Ha Oa3ze KOMILIEKTOB

20 CYETUHKY» st OI'D
Pemrenne omuMnuaaHbIX 3a1a4 OOGopynoBanue Ist

21 Ha TEIJIOBOE JICHCTBHUE TOKA

JIEMOHCTpanui

4. JaekTpoMarHuTHble siBJieHus (34)

SHGKTpOMaFHI/ITHBIe SIBJICHUA.

OGopynoBanue s

22 DNEeKTPOU3MEpPUTENbHbIE MPUOOPHL. | TIEMOHCTpAIUiA
MarnutHas anoManusg. MarautHele OGopynoBanue s

23 Oypu JIEMOHCTpaui
PasHoBugnocTu

24 AJIEKTPOJIBUTATENICH.

5. OnTuveckue siBjenus (74)

25

Wcrounukm cBeTa: TCIJIOBBIC,

OGopynoBanue Ist

JIFOMHHECIICHTHEIC JIEMOHCTpaIuit
DKCIEPUMEHT HAOJIOICHHE.
MHoroKpaTHO€ N300paKeHNE
MpeaMeTa B HECKOJIbKHX TIJIOCKUX
26 3epKaax.
M3roToBUTH MEPUCKOI U C €TO OOGopynoBaHue s
27 TTOMOIIIBIO TTPOBECTH HAOIIOICHUS JIEMOHCTpAIUit
[IpakTHueckoe UCTOIB30BaHIE OOGopynoBaHue s
28 BOTHYTBIX 3epKaJl JIEMOHCTpAIUit
3puUTeNbHbIE UUTHO3UH, O6opynoBanue Ais
MOPOXKIAEMBbIC TIPETOMICHUEM JIEMOHCTpaIuit
29 cBeta. Mupaxu.
30 Pa3BuTHE BOJIOKOHHOM ONTUKHU
Hcnonp30BaHne 3aKOHOB CBETA B
31 TEXHHKE
6. YesioBek u npupoaa (44)
32 ABTOMAaTHKA B HaIllel KU3HU . KomnsrorepHoe
33 Panno u tenesunenue o0opynoBanue
AJNbTEpHAaTUBHbBIE UCTOYHUKHU
34 SHEpruu. Buasl d5eKTpocTaHnid
Hayxka ceroans. Hayka u
35 0e30MMacHOCTh JIOJICH.
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KanenaapHo-teMaTu4eckoe mjiaHupoBaHue 9 Kiace

TOUKA \!pocm

Hara Tema ypoka Hcnosb3oBanue puMe
Ne IIPOBEICHUS o0opyaoBaHMS LEHTPA | YaHUE
n/n | Inan | ®dakr €CTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOMH
HaIpaBJIEHHOCTeHl
«Touka pocra»
1. BBenenue (14)
Bonnoe 3anstue. Llenmn m 3amaum | KommnbrorepHoe
1 Kypca. Texnuka 6€301aCHOCTH. 000pyTI0BaHNE
2. Kunematuka (7 4)
CriocoObl onucanus O6opynoBanue st
2 MEXaHUYECKOTO JIBHKCHHUSI JIEMOHCTpAIUit
[IpssMonMHENHOE paBHOMEPHOE O6opynoBanue st
JBH>KEHUE TI0 TIOCKOCTH? CMOTpS JIEMOHCTpAIIHit
3 W3 KaKOH TOYKH HAOJIOIATh
OTHOCUTENHHOCTH JIBHKCHHUSI. O6opynoBanue 1j1st
4 Cio’xeHne IBIKEHUI. JIEMOHCTpaui
Jlabopamopuvie pabomul: OOGopynoBaHue 1Jis
«M3ydenne NBMKEHUST CBOOOTHO 1a00paTOPHBIX PadboOT U
najaroiiero tena», «Mzydenue YUEHUYECKUX OTIBITOB
S JIBUKEHHSI T€JIa 110 OKPY>KHOCTH
Kak u xyna noserena BULIHEBas OGopynoBaHue s
KocTtouka? Pacuer TpaekTopuu JIEMOHCTpAIIHit
JBUKEHUS TEJ U MepCOHaxei
6 pacckazoB P.Pacms o MronxayseHe
Hcropuyeckas peKOHCTPYKIUS O6opynoBanue st
onbITOB ["anunes no onpeaencHUIO JeMOHCTpALHIA
7 YCKOpEHUS g.
Omnpenenenue CKOPOCTU O6opynoBanue st
PaBHOMCEPHOI'O IBHUXXCHHA IIPU ,I[eMOHCTpaHI/Iﬁ
UCIIOJIb30BaHUU TPEeHaXepa
8 «OeroBasi TOPOKKa.
3. Innamuka (84)
Cuna Bomu, cuiia YO IeHUs UITU O6opynoBanue Ais
9 cuia - ¢puszndeckas BeIuyuHa? JIEMOHCTpAINi
Jlabopamopnas paboma: Ob6opynoBanue s
10 «3MepeHune Macchl Tesna» 71ab0paTOPHBIX paboT H
JIBu>xeHue Tena o1 AeicTBUEM YYEHUYECKHUX OTBITOB
11 HECKOJIbBKHX CHJI
JIBU>KEHME CUCTEMBI CBSA3aHHBIX O6opynoBanue Ais
12 TEJ JIEMOHCTpanuit
JlabopamopHvie pabomwi: | OOopymoBaHUE IS
«3ydeHne TpeHus CKOJIbKEHUS 71ab0paTOPHBIX paboT H
13 YYEHHUYECKHUX OIBITOB
JuHamuka paBHOMepHOro ABmxeHus | O6opynoBaHue Ass
14 110 OKPY’KHOCTH JIEMOHCTpaIuit
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TOUKA \!pocm

Hcropus pazBuTus npencTaBieHun

O6opynoBanue aJis

15 0 Bcenennoil. ConHeuHasi cucteMa. | JEMOHCTpaLUii
OTKpBITUS HA KOHYHUKE TIepa. Ob6opynoBanue s
[IepBble NCKYCCTBEHHBIE CITyTHUKU JIEMOHCTpanui
16 3emutu.
4. Umnyabc. 3akoH coxpaHeHusi uMnyJbca (34)
17 Kak BbI siXTy Ha30BeTeE... Komneroreproe
18 PeaktuBHOE NBHKEHUE B IPUPOE. o0opyioBaHue
Paccnenosanne [TII ¢ nomomnsro Komneroreproe
19 3aKOHA COXpPaHEHMsI UMITYJIbCa 00opyi0BaHKE
5. Cratuka (24)
Jlabopamopnas paboma: OOGopynoBanue s
«OrmpeneneHue HEHTPOB Mace 71a00paTOpHBIX paboT U
20 pa3IuyYHbIX TeN (TpU crocoda)» YYEHHUYECKHUX OIBITOB
[IpumeHeHne npocTeix MexaHu3MoB | KommnberoTepHoe
B CTPOUTENHCTBE: OT 3EMJISTHKHU JI0 obopyoBaHue
21 HeOoCcKkpeda
6. Mexannyeckue Koje0anusi M1 BOJHbI (34)
22 Buner MasTHUKOB M MX KOJIeOaHUHI OOGopynoBanue Ist
23 Uto mepenocut BosHA? ACMOHCTpALUi
KonebaTenpHbIE CUCTEMBI B IPUPOJIC
24 Y TEXHUKE
7. DJIeKTPOMATHUTHBIE KOJe0aHUs U BOJIHBI (24)
DKcrepuMeHTalIbHAs TPOBEPKA Kommnbroreproe
25 cBolicTB DM BOJIH. 000pyTI0BaHNE
Uccnenosanue snekrpoMarautHoro | Kommnberoreproe
26 n3nydennss CBU-neun 000pyTI0BaHNE
8. OnTuka (44)
. I3rotoBnenue moaenu KomnsrorepHoe
27 KaJIEWTOCKOIIA. 00opyoBaHue
DKcnepuMeHTalbHas MPOBEpKa O6opynoBanue ais
28 3aKOHA OTPAXKEHUS CBETA. JIEMOHCTpanuil
Jlabopamopnas paboma: OOGopynoBaHue 1is
«M3Mepenune nokaszarens 1ab0paTOpHBIX paboT U
29 MIPEJIOMIICHHUS BOJIbI» YYEHHUYECKHUX OIBITOB
Kak otnnuarorcs nokasarenu O6opynoBanue Ais
30 MPEJIOMIICHHUS LIBETHOTO CTEKJIa JIEMOHCTpanuit
9. ®u3uKa aTOMa M ATOMHOI0 sAaApa (44)
[lornouieHue u UCycKaHUe CBETa KommnsrorepHoe
31 aroMamu. ONITUYECKHE CIICKTPBHI. 060pyn0BaHHe
N3mepenne KITJ COJIHEYHOMN
32 Oatapeu KomMmnerorepHoe
Bnusuue PpaaAnOaKTUBHBIX 060pyn033HHe
33 W3JIy4eHHI Ha )KMBbIE OPTaHU3MBI
2 CriocoOBI 3a1IUThI OT

PaaAOaKTUBHBIX I/I3J'IyIICHI/II\/'I
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TOUKA \!pocnx

JIncr koppekTHPOBKHM padoueil MporpaMMbl

[ara
ypoka
o
IUTAHY

[Hara
MIPOBEACHUS
o akry

Conepxxanue

KOPPEKTUPOBKU

(Tema ypoxa)

O0ocHOBaHue
HPOBEAEHUA
KOPPEKTHPOBKHU

PexBU3uTHI
JIOKyMEHTAa
( mata u Ne
IIpHKa3a)

ITommnuce
3aMECTHUTEIS
JIIUPEKTOpA
no YBP
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