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IInanupyemMble pe3yJbTaTbl 0CBOCHHS NPOIPaMMbl BHEYPOUHOI
AeATeJIbHOCTH «JKCIepUMEeHTapuii o pu3HuKe» (€ HCNOJb30BaAHUEM
odoopynoBanus «Touka pocra») B 7-8 Ki1accax.
Peanuzanust  mporpaMMbel  COCOOCTBYET — JOCTUKEHHUIO — CIEAYIOIIMX  Pe3yJIbTAaTOB:

JInuHOCTHBIE:

B cdepe IMYHOCTHBIX YHUBEPCATBHBIX YIEOHBIX ICHCTBUNA yIaITUXCS:

* y4eOHO-TIO3HABATEILHBI MHTEPEC K HOBOMY y4EeOHOMY Marepwally M CIIOCO0aM pemieHUs
HOBOM 3a7a4HU;

* OpUEHTAIlUS Ha MOHUMAaHWE MPHUYMUH yclieXa BO BHEYYEOHOW AESITEIBHOCTH, B TOM YHCJIE HA
CaMOAHAJIM3 U CaMOKOHTPOJIb pe3yjbTaTa, Ha aHaJN3 COOTBETCTBUS pPE3yJbTaTOB TPEOOBAHUIM
KOHKPETHOM 3aJ1a4u;

* CIOCOOHOCTH K CAMOOIICHKE Ha OCHOBE KPUTEPHEB YCIICIIHOCTH BHEYYEOHOM e TETHHOCTH;
Obyuarowuiics noiyyum 603MOHCHOCMb Ot POPMUPOBAHUSL:

* BHYTPEHHEH TMO3MIIMU IIKOJbHUKA HA YPOBHE TMOJIOKUTEIHHOTO OTHOIICHUS K IIKOJIE,
MMOHUMAaHMsI HEOOXOIMMOCTH YUEHHUS, BHIPAXEHHOTO B MpeobdagaHuu yueOHO-TI03HABATEIbHBIX
MOTHBOB;

* BBIPQXXEHHOH yCTONYMBON y4eOHO-TIO3HABATEILHOM MOTHBAIIUH YYEHUS;
* YCTOHYMBOIO y4eOHO-IIO3HABATEIILHOIO HHTEPECAa K HOBBIM OOIMM CIIOCOOaM peleHus 3a1au.

MeTtanpeaMeTHble:

B cepe peryasiTHBHBIX YHUBEPCATBHBIX YICOHBIX IEHCTBUM yJaluXCs:

¢ IUJIAHUPOBATH CBOM ,Z[GﬁCTBPI?I B COOTBETCTBHH C ITOCTaBJICHHOMH 3azxaqep"1 U YCIOBHUAMU €€
pcannsanuu, B TOM YUCJIE€ BO BHYTPCHHEM ILIaHE,

* YYUTHIBATh YCTAHOBJICHHBIC MMPABUJIA B IJIAHUPOBAHUHU U KOHTPOJIE CIIOCO0A PEIICHHS;

® OCYIIECTBJISITH HTOTOBBIH M MOIIArOBbIi KOHTPOJIb 10 PE3YJbTATY;

* OIICHUBATH MPABWJIBHOCTH BBIOJIHEHUS JIEHCTBUS HA YPOBHE aJ€KBAaTHON PETPOCTIEKTUBHOM
OIIEHKH COOTBETCTBHS PE3YJIbTATOB TPEOOBAHMSIM TaHHOW3a/1auu U 3aIa4HOM 00IacTH;

* QJICKBAaTHO BOCHPHHHUMATh TPEIJIOKEHUS M OLEHKY YYUTEJCH, TOBapHILNEH, pOJAMTENeH WU
JIPYTUX JIFOJEH;

* pa3nu4aTh CIOco0 U pe3ynbTaT ACHCTBHUS.

Obyuarowuiics noay4um 03MONCHOCNb HAYUUMCA.

* B COTPY/ZIHUYECTBE C YUUTEJIEM CTaBUTh HOBbIC yUeOHbIC 33/1a4H;

* MPOSIBJIATH MO3HABATEIbHYIO HHUIIMATUBY B Y4€OHOM COTPYIHUYECTBE;

* CaMOCTOSITCJIbHO aJICKBAaTHO OILICHMBAaTh IPABWILHOCTh BBIMOJHEHUS JACHCTBUS W BHOCHTH
HEO0OXO0IMMbIE KOPPEKTUBHI B HCIOJIHEHHE KaK MO XOAYy €ro peaju3alid, Tak U B KOHIIE
JIECTBUSL.

B cdepe no3HaBaTe1bHbIX YHUBEPCAIBHBIX YU€OHBIX JEUCTBUIN yUaIlUXCsL:
® OCYIIECTBJIATH MOMCK HEO0O0X0AUMOW MH(OpMAlUHU JUIsl BBHIOJIHEHUS BHEY4EOHBIX 3a/1laHUI ¢
UCIOJb30BAHUEM YUEOHOM IUTepaTypbl U B OTKPBHITOM HH(POPMALMOHHOM MPOCTPAHCTBE,
SHIMKIIONEINH, CHPaBOYHUKOB (BKIIOYAs DSJIEKTPOHHBIE, LU(POBBIE), KOHTPOIUPYEMOM
MIPOCTPAHCTBE
HNHurepHera;
* OCyHIECTBIATH 3anMCh ((prkcaiuio) BEIOOPOUHOI HH(POpMAIK 00 OKpYNKaIOIEMMHUPE U O
ce0e caMoM, B TOM YHUCIIE C TOMOIIIbI0 nHCTpyMeHToB UKT;
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® CTPOUTH COOOIICHHS, IPOEKTHI B YCTHOM M MUCbMEHHOM (hopme;

* IPOBOJIUTH CPABHEHUE U KIACCU(DUKAIUIO 110 3aJaHHBIM KPUTEPHUSIM;

* yCTAaHABJIMBATh IPUYUHHO-CIICJCTBEHHBIC CBSI3U B U3y4aeMOM Kpyre sIBIICHUI;

* CTPOUTH PacCYXICHHS B (popMe CBSI3U MPOCTHIX CYXKIECHHH 00 00BEKTE, EroCTPOCHHUH,
CBOMCTBaX U CB3aXx;

Ob6yuarowuiics noaxyuum 603MOHCHOCMb HAYUUMbCA:

* OCYIIECTBISITh PACIIUPEHHBINA MOUCK HHPOPMAIIMU C UCTIOJIH30BAHUEM PECYPCOB OHOIMOTEK U
cetu HTepHeT;

* 3aMUCHIBaTh, (PUKCHPOBATh HWHPOPMAIUMI0 OO0 OKPYXKAOMUX SBICHHUSIX C TOMOIIBIO
nactpymeHToB KT

* 0CO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIIEHHUS B YCTHOM U MUCbMEHHOHN (opMe;

* OCYHIECTBIIATH BBbIOOp HambOoliee 3 (HEKTUBHBIX CIIOCOOOB pEIIeHHUs 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUH;

® CTPOWTH JOTMYECKOE PACCYKICHHUE, BKIFOUYAIONIEE YCTAHOBIICHHE NMPUYMHHO- CIIEICTBEHHBIX
CBsI3€i;

®* MOTYT BBIUTH Ha TEOPETUYECKHW YPOBEHb PEUICHMS 3aJad: pPEUIEHUE MO ONPEACICHHOMY
IJIaHy, BJIAJICHHE OCHOBHBIMU IIPUEMAaMH pEUICHUS, OCO3HAHUS JAEATEIIBHOCTU M0 PEIICHHIO
3a/1a4nl.

B chepe kOMMYHMKATHBHBIX YHUBEPCAJIbHBIX YU€OHBIX IEHCTBUI ydaluxcs:

® aJIEKBaTHO MCIOJIb30BaTh KOMMYHHKAaTUBHBIE, IIPEKJIE BCETO - PEUEBBIE, CPEACTBAUIS PEILICHUS
pa3IMYHbIX KOMMYHUKAaTUBHBIX 3aflad, CTPOUTh MOHOJIOTHYECKOE COOOIIEHUE, BIAJETh
Iranoruyeckoil popmMoli KOMMYHUKALIMU, MCHOJB3YS, B TOM YHCIIE€ CPEJCTBA M MHCTPYMEHTHI
UKT u nucTaHIMOHHOIO OOIICHMS,

* JI0IyCKaTh BO3MOXHOCTh CYIIECTBOBAHUSA y JIIOACH Pa3IMYHBIX TOUYEK 3PEHHUSI, B TOM YHCIIE HE
COBIAJAOIIUX C €ro COOCTBEHHOM, U OPUEHTHPOBATHCS HA IMO3UIUIO MapTHEPAa B OOLIEHUM U
B3aUMO/ICHCTBHH;

® YYUTBHIBATh pPAa3HblE MHEHHS M CTPEMUTbCA K KOOpPAMHAIIMM PA3JIUYHBIX [O3HUIMN B
COTPYIHUYECTBE;

* hopMynHpoBaTh COOCTBEHHOE MHEHHUE U MTO3UIIHIO;

* JIOTOBapHUBATHCS M MPUXOIUTH K OOIIEMY PEIICHUIO B COBMECTHOM JACSITEIBHOCTH, B TOM YHCIIC
B CHTYyalluu CTOJIKHOBEHUS HHTEPECOB;

Obyuarowuiics nomyyum 603MONCHOCMb HAYUUMBC:

® YYUTHIBaTh U KOOPJMHHUPOBATH B COTPYIHHYECTBE OTJIMYHBIE OT COOCTBEHHOH MO3UIIUU
OpYTUX JIIOJIEH;

* YYUTHIBATh pa3Hble MHEHHUS U UHTEPECHI U 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* TOHMMAaTh OTHOCUTEIBHOCTh MHEHHH U MTOJAXO0B K PEIICHUIO MPOOIEMBI;

¢ apryMEHTHUPOBATH CBOIO MO3UIHUIO U KOOPJAMHHPOBATH €€ C IMMO3UIMIMHU TAPTHEPOBB
COTPYAHHUUYCCTBEC IIPU BLIpa6OTKe O6II.[CFO peuicHus B COBMECTHOM ACATCIIBHOCTH,

® 3a7aBaTh BOIIPOCHI, HCO6XOI[I/IMBIC AJI1 OpraHu3annuun COOCTBEHHOM ACATCIIBHOCTU U
COTPYAHHUYICCTBA C IIAPTHEPOM;

® OCYILICCTBJIATDH B3aHMMHBIN KOHTPOJIb u OKa3bIBaTh B COTPYAHUUICCTBEC
HeO6XOI[I/IMYIO B3aMOIIOMOIIIb.

IIpeamerHbIe:

= OPHUCHTUPOBATHCA B SABJICHUAX U 00BEKTaxX OKpYKarouiero Mupa, 3HaTb rpaHUNbINX
MMPUMCHUMOCTH,
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- TOHMMATh OMpeneNeHus] (PU3MUECKNX BEIMYMH W MOMHHUTH ONpEACISIomuedOopMyIb;

- IOHUMATh KaKuM (PU3NYECKUM MPUHIIUIIAM U 3aKOHAM TOYMHSIOTCS T€ U UHBICOOBEKTHI U
SIBJICHUS IIPUPOIBL;

- 3HaHWE MO/ICJIM TIOUCKA PEHICHUH T 3aa4 10 (PU3UKE;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHKHU.

- IpUMeYaTh MOJIEIH ABJIEHUI U 0OBEKTOB OKPYKAIOLIETO MUPA;

- AaHAJIM3UPOBATH YCIOBHE 3a/1a4U;

- epeopMyITHPOBATh U MOJICTHPOBATH, 3aMEHSTH UCXOAHYIO 3a/1a4y IpYyroii;

- COCTaBJIATH IIJIAaH PELICHNUS;

- BBIJIBUI'aTh U IPOBEPATH MPEAJIaraeMble JUIsl PEIIECHUs TUIIOTE3bI;

- BJAJA€Th OCHOBHBIMH  YMCTBEHHBIMHU omepamusiMi,  COCTABJISIIONTUMU MTOUCK
pelieHus 3a/1a4n.

CoaepikaHue MporpaMMbl BHEYPOUHOIi 1esiTe IbHOCTHT KJIace

Beenenue. Brognoe 3anstue. llenu u 3amaunm kypca. TexHuka 6€30MacHOCTH.

Posb 3kcniepuMeHnTa B KU3HH YeJI0BEKa.
Teopusi: V3y4uTh OCHOBBI TE€OPHM MNOrpemHocTed. IlorpemHocTH NOpsMBIX M KOCBEHHBIX
W3MEPEHU, MAaKCUMaJlbHas TMOTPEIIHOCTh KOCBEHHBIX W3MEPEHUM, Y4YeT MOrPEeIIHOCTEN
u3MepeHuil npu mnoctpoeHuu rpadukos. [lpeacraBieHue pe3ynbTaToB H3MEpPEeHUN B (Qopme
TaOuIl ¥ TpadUKOB.

Ilpakmuka:  OCHOBBI ~ TEOPUM  NOTPEUIHOCTEM  NPUMEHSATb  [PU  BBIOJHEHHUH
SKCIEPUMEHTAJbHBIX 3a/lad, MPaKTUYECKuX paboT. (¢ HMCHmoab30BaHUEM 000PYAOBAHMS
«Touka pocra»)

Xapaxkmepucmuka 0CHOBHBIX 8U008 OesIMETbHOCIL:

[IpuBouTH MpUMEpPHI 00BEKTOB HM3yueHUs GU3NKU (Du3ndeckue sBICHUS, (U3UIECKOE TEIO,
BelecTBo, (usnmdeckoe rmosie). HaOnromaTth ©  aHamMM3UpoBaTh  (PU3MUECKUE  SBICHUS
(puxcupoBaTh H3MEHEHUS CBOWCTB 0OBEKTOB, CPABHUBATH UX

u 0000mare). [103HAKOMUTBCS C SKCIEPUMEHTAIBHBIM METOJIOM HCCIICIOBAHUSL TIPHPO/IBI.
C6opka mpuOOpPOB ¥ KOHCTPYKIWH. VCnonap30BaHUE M3MEPHUTENBHBIX MPUOOPOB. BhImonHeHNe
1a00paTOPHBIX U MPAKTHUECKUX paboT. J(narHoctika u ycTpaHeHUEe HEUCIIPaBHOCTEH

HpI/I60pOB. BBICTpaI/IBaHI/Ie THUIIOTE3 HAa OCHOBAaHUH UMCIOIIHNXCSA JaHHBIX.

MexaHuka.
Teopusi: PaBHOMEpHOE WM HEpaBHOMEpHOE IBIDKeHHUE. [ paduyeckoe mpeacTaBiIcHUE TBUKCHHUS.
Pemenne rpadudeckux 3amay, pacyeT MyTH U CpelHEH CKOPOCTH HEPABHOMEPHOTO JIBHXKEHUSI.
[Tonatue wHepuum W WHEpPTHOCTH. lleHTpoOexkHas cwia. [IpuMeHeHHe MaHHBIX (PU3UYECKUX
MOHATUHN B KU3HEIEATEIbHOCTH YesioBeka.Cuia yrnpyroctu, cuia TPEeHHUs.

Ilpakmuka: VccnenoBanue 3aBUCHUMOCTU CUJIbl YIPYTOCTH, BO3HHMKAIOIIEH B MIPYKHUHE, OT
crenenn Aedopmarmu npyxkuHbl. OrnpeneneHue KodpQuIMeHTa TpeHus Ha Tpubomerpe. (¢
HCnoJib30BaHueM ooopynoBanus «Touka pocray)

HccnegoBaHue 3aBUCUMOCTH CHJIBI TPEHUA OT CHUJIBI HOPMAJIBHOT'O JIaBJICHUS.

Xapaxmepucmuxa 0CHOBHBIX UO08 OesIMENTbHOCU!

Ananmu3 tabnun, rpadukos, cxeM. [Touck oObsicHeHUs HabIr0AaeMbIM cOObITHSIM. OnpeneneHne
CBOMCTB NMpHOOPOB MO YepTekaM U MOJAETSIM. AHaIM3 BO3HUKAIOUIMX MPOOJEMHBIX CUTYaLlUi.
N300paxkaTh cucTeMy KOOpIMHAT, BBIOMpATh TEJIO OTCUETa U CBSA3BIBATH €ro C CHCTEMOM
KoopauHaT. Vcrosib30BaTh CHUCTEMY KOOPAMHAT Ul HM3Yy4YEHUs MPSIMOJIMHEHHOTO JBM)KEHUS
tena. COopka mnpubOpPoB M KOHCTPYKIMH. Mcnonb3oBaHue HM3MEpUTENbHBIX HPUOOPOB.
BrinonHenue 1n1abopaToOpHBIX U MPAKTHUYECKUX paboT (¢ MCMOJAb30BAHHEM O000pPyA0BAHUS

4



TOUKA \!pocm

«Touka pocrta»). /luarHocThka W YyCTpaHECHHE HEUCIPABHOCTEH MpuOOpoB. BricTpanBanue
TUIIOTE3 HAa OCHOBAHMM MMEIOIIUXCS JaHHbIX. KoHCTpynMpoBaHHME U MOJECIMPOBAHMUE.
BrimosiHenue 3aiaHuii M0 yCOBEPIICHCTBOBAHUIO MPUOOpOB. Pa3paboTka HOBBIX BapHAHTOB
ombITOB. Pa3paboTka M mpoBepka METOIAMKH SKCIEPUMEHTAIbHOM paboThl. PaboTa B Manbix
rpynnax. AHaTM3UPYIOT, BBHIOMPAIOT ©  OOOCHOBBIBAIOT CBOE  pEIICHHE, JEHCTBUS.
[IpencraBnenue pe3ynapTaTOB MNapHOM, TPYNIIOBOM ACATEIbHOCTH. YYacTHE€ B JHAIOre B
COOTBETCTBUU C IIPaBUJIAMHU PEYEBOTO IMOBEICHHUS.

I' uapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackamns, ruapocTaTMuecKkoe aBlieHHE, COOOIIAONIUECs
COCY/Ibl, THPABINYECKUE MAILIUHBIL.

Ilpakmuka: 3a0auu. BBITAJIKUBAIOLIAS CHJIa B Pa3IMUHBIX CUCTeMax; HpUOOpbI B 3azadax
(cooOmraroniuecs: cocypbl, THIPABINYECKUE MALIUHBI, pblYyark, OJIOKK). DKCIIEPUMEHTAJIbHbIE
3aJlaHus:

l)usmepenue cwibl ApxuMmena, 2)U3MepeHHe MOMEHTA CUJIbI, IEHCTBYIOILIEr0 Hapblyar,
3)usmepenue

paboThl CUIIBI YIPYTOCTH MPH MOJABEME I'Py3a C MOMOUIBIO MOJBUKHOTO MIIMHENOABHKHOTO OJ0Ka. (c
ncnosnb3oBaHnem obopyaosaHua «Touka pocra»)

Xapaxmepucmuka 0CHOBHbBIX U008 0esIMENbHOCIU.

Anamu3 Ttabmun, rpadukoB, cxem. [louck oObsicHeHus HabmomaeMbiM coObiTHsIM. COOpKa
npuboOpoB U KOHCTpyKuuH. Mcnonp3oBaHue U3MEpPUTENbHBIX MNpHOOpoB. BrimonHeHue
71a0b0paTOPHBIX U MPAKTUUYECKUX paboT. JlnarHocTuKa U ycTpaHeHHE HeucIpaBHOCTENH MprOOpoB.
BoicTpanBaHnue rumoTre3 Ha OCHOBAaHHMM UMEIOMIMXCS JaHHBIX. KoHCTpyupoBaHue U
MoJienrpoBanrue. Pabora B ManbiX Tpynmax. AHAIU3UPYIOT, BRIOUPAIOT U 0OOCHOBBIBAIOT CBOE
pewenne, paedctBus. IlpencraBieHue pe3yabTaToOB MApPHOW, TPYNIOBON  JIEATEIBHOCTH.
[ToaroroBka cooOmeHW W MOKIAJ0B. YUYacTHE B JMAJOre B COOTBETCTBUU C TMpaBUIIAMU
PEYEeBOro MoBeICHUS.

Craruka.

Teopus: bnox. Peruar. PaBHOBecue TBepAbpIX Teld. YCJIOBUS paBHOBECHUA. MOMEHT CHJIBI.
[IpaBuno momentoB. LlenTp Ttsbkectu. lccnepoBaHue pa3iMUHBIX MEXAaHUYECKUX CHCTEM.
KoMOuHupoBaHHBIE 3a/1a4H, UCIIONIB3YS YCIOBUS PABHOBECHS.

IIpaxmuxa: VI3roToBieHue paboTaroleil CucTeMbl OJIOKOB.

Xapaxkmepucmuka 0CHOBHBIX 8UO08 OesIMETbHOCIL

Amnanu3 tabnui, rpadukos, cxem. [Tornck oObsacHeHHs HabM0MaeMbIM cOObITHSAM. OnpeneacHue
CBOMCTB MPHOOPOB MO YepTEk aM U MOJCISAM. AHAIIM3 BO3HHUKAIOUIUX MPOOJIEMHBIX CHUTYAI[HIA.
HaOnromate JneiicTBHe TNPOCTBIX MeXaHW3MOB. [lo3HAKOMHTBCS ¢ (PU3HUYECKOW MOJIENBIO
«abcoroTHO TBEpAOE Tenoy». Perrarte 3amauu Ha NMPUMEHEHHE YCIOBHsI(IIPaBUIA) PABHOBECHSI
peryara. [lpuMeHsTh ycioBHe (TPaBHIO) paBHOBECHs pblyara Ui OOBSICHEHUS JCHCTBUS
pa3IMYHBIX HMHCTPYMEHTOB, HCIOJb3yeMbIX B TexHHKE U B ObiTy. COopka mnpubopoB u
KOHCTpYKIMH. Mcrnosibp30BaHWE HW3MEPHUTENBbHBIX MPHOOpPOB. BhinosiHeHHe 1a00paTOPHBIX H
MpaKTHYeCKUX pabot. JlmarHoctuka u

yCTpaHEHHe HEUCIIPaBHOCTEH MpuOOPOB. BricTpanBaHWe THMOTE3 Ha OCHOBAHWU HMEIOIIUXCS
naHHbIX. KoHCTpynpoBaHue U MoieTupoBaHue. BriloHeHNe 3aJaHUI IO YCOBEPIIIEHCTBOBAHHIO
npubopoB. Pa3paboTka HOBBIX BapHaHTOB ONBITOB. Pa3paboTka W mMpoBepka METOAUKHU
AKCMEPUMEHTAIBHOU PabOTHI.

PaGora B Mamplx rpynmax. AHaTU3UPYIOT, BBIOMPAIOT W OOOCHOBHIBAIOT CBOE peEIICHUE,
neiictBus. llpencraBieHue pe3ylnbTaToB MapHOM, TpymmoBod JnesTenbHOCTH. [loAroToBKa
coo0meHnit 1 1okIaa0B. OCYIIECTBISIOT CaMOOIIEHKY, B3aUMOOIIEHKY JeSITEILHOCTH. YUacTHe B
JIMANIOTe B COOTBETCTBUU C MPaBUJIAMH PEYEBOTO MOBEACHHUS.
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8 kaace

TenoBble sIBJICHUS.

TennoBoe pacumpenue tei. IIponeccsl maBieHns U OTBEPACBAHUS, UCIIAPEHUS U
KOHJleHcanuu. Teronepenada. BiiaxxHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. Habmonenue tasHust abaa B Bojae. 2. CKOpOCTH MCTApEHHUAPA3IAYHBIX
xuakocted. 3. TerwioBsle ABUraTeId OYayIIeTo.

Jlabopamopuvie pabomer (¢ HCHOJb30BaHHeM oOopyaoBanus «Touka pocray): 1.
W3meHeHus JUIMHBI Tejla IPpYU HarpeBaHUU U OxJIaxaeHuu. 2. OTiaMBKa napaMHOBOrO COJIIATUKA.
3. Habmonenue 3a maBnenueM ipaa 4. OT 4ero 3aBUCHT CKOPOCTh HCIIAPEHUs KUIAKOCTU? D.
Habmronenue TennonpoBoIHOCTH BOJbI U BO3IyXA.

Xapakmepucmuka 0CHOBHbIX 8U008 OeSAMENbHOCIU:

CamocToATenbHO (QOPMYIHPYIOT MO3HABATEIbHYIO 33Jady. YMEIOT C IOMOIIBIO BOIPOCOB
noObIBaTh  HEAOCTAalollylo HH(opmanuio. lcnosib30BaHME U3MEPUTENBHBIX — MPHOOPOB.
Boinonnenue 1abopaToOpHbIX M NIpakTUYeCKUX pabor. JluarHocThka W yCTpaHEHHE
HeucnpaBHocTel mpuOopoB. BricTpanBaHue TuMoTe3 Ha OCHOBAHUU HMEIOLIUXCS JIAaHHBIX.
KoHcTpynpoBanue u MoaeupoBaHue.

Brinosinenue 3amaHuil 1Mo yCOBEpPIIEHCTBOBaHMIO MPHOOpPOB. Pa3paboTka HOBBIXBAPUAHTOB
onbITOB. Pa3paboTka M mpoBepka METOJUKH IKCIEPUMEHTATbHONWPaboThl. PaboTa B Mabix
rpynnax. AHaJTU3UPYIOT, BHIOUPAIOT U 0OOCHOBBIBAIOTCBOE peIlleHue, JeHCTBUS.
[IpencraBnenue pe3yapTaToOB MIapHOM, TPyNIOBOU
JEATeNbHOCTH. YUacTHE B IUAJIOTe B COOTBETCTBHHU C MPAaBUJIAMU PEUYEBOTO MOBECHUS.

JJleKTPUYeCKHUE SABJICHUS.

Mukpomup. Monenu aroma, cymectBoBapmue 10 Hadama XIX. Uctopust OTKpbITUS U TEHCTBUS
raJbBaHUYECKOTO 3JIeMeHTa. Mctopus co3manms snekrpodopHoit mammHbl. OnbiT Bosbra.
DJIEKTPUYECKHI TOK B 3JIEKTPOJIUTAX.

Jemoncmpayuu: (¢ ncnosib3oBaHuemM odopynoBanus «Touka pocray)

1. Monenu aromoB. 2. ['agpBaHHYECKHE IEMEHTHI. 3. DJIEKTPO(OPHON MAITUHBI.

4. OnbiTel Bonbra u ['anbBanu.
Jlabopamopusie pabomul: 1. Co3naHue ralbBaHMYECKUX JIEMEHTOB U3 MOAPYYHBIX CPEACTB. 2.
DNEKTPUUYECKUIN TOK B KUJKOCTIX CO3AAHUS «30JI0TOTO KITHOUHKA .
Xapaxmepucmuka OCHOBHBIX BUJIOB JAESTEIbLHOCTH:

VYnpaBisoT cBoel MMO3HABATENbHONM M Y4eOHOU NeATeNbHOCTHIO IOCPEICTBOM IOCTAHOBKHU
Lenei, MIaHUPOBAHUS, KOHTPOJS, KOPPEKIUH CBOUX JICHCTBUH U OLEHKHU YCHEIIHOCTH
ycBoeHusa. CpaBHHMBAIOT CHocod U pe3ylnbTaT CBOMX JEHCTBUI ¢ 00Opa3loM - JHCTOM
comnpoBokaeHusi. OOHapyX uBalOT OTKIOHEHUA. OOAYMBIBAIOT NPUYUHBI  OTKJIOHEHUII.
OcCylecTBIAIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb. Mcronb3oBaHue M3MEPUTENbHBIX MpUOOpPOB. BrimonHeHue 1ab0paTOpHBIX U
MPAKTUYECKUX padoT. /[MarHocTHka W ycTpaHEHHE HEeHCIpaBHOCTEW MpuOOpoB. BricTpanBaHue
TUIIOTE3 HA OCHOBAHUM UMEIOIIUXCS JaHHBIX. KOHCTpyHpoBaHue U MOAEIMPOBAHUE.

3H€KTp0MaFHHTHbIe fAAIBJICHMUA.
MarauTHoe IIojie B BelIeCTBe. MarHuTHas aHoMalusa. MarHuTHBIE 6ypI/I Pa3HoBugHOCTH
QJICKTPOU3SMEPHUTCIIBHBIX HpI/I60pOB. PazHoBugHOCTH BHGKTpO,I[BI/IFaTeHeﬁ.

Hemoncmpayuu (¢ ucrnonb3oBanneM ooopynosanusi «Touka pocray): 1.
HarnsanocTs noBeieHNs BEIECTB B MarHUTHOM riosie. 2. [Ipe3enTtanuu o
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MarHUTHOM 10Jie 3eMJIM ¥ O MAarHUTHBIX Oypsx. 3. J[leMoHCTpamus pa3HOBHIHOCTEH
AIIEKTPOU3MEPUTEIBHBIX TPUOOPOB. 4. HarnsqHOCTh pa3HOBUIHOCTEH AIEKTPOIBUTaATEINCH.
Jlabopamopnvie pabomul: 1. ccnenoBanue pa3invHbIX JIEKTPOU3MEPUTENBHBIX IPHOOPOB.

Xapaxmepucmuka 0CHOBHBIX 6UO08 OeAMENbHOCHIU:

VYrpaBnsitoT CBOEH MO3HABATENbHOW W y4eOHOW JESATEIHHOCTBIO IMOCPEACTBOM TOCTAHOBKHU
Lened, IUIaHUPOBAHMS, KOHTPOJS, KOPPEKLIUM CBOUX JEWCTBUM U OLEHKH YCIICIIHOCTH
ycBoeHusa. CpaBHMBAIOT CHOCOO U pe3yidbTaT CBOMX JCUCTBUH C 0OO0pa3loM - JUCTOM
conpoBoxeHus. OOHapyX uBalOT OTKIOHEHHA. OOAYMBIBAIOT NPUYUHBI  OTKJIOHEHHI.
OcymiecTBISIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb.

OnTnyeckue siBJICHUS.
HcTouHuku cBeTa: TEMJIOBHIE, JIIOMHUHECLIEHTHBIE, UCKYCCTBEHHbIE. M3roToBieHHE KaMephl -
0o0CKypa W HCCleZJOBaHHE H300pa)K€HUs C MOMOUIbI0 Mojeiau. MHOrokpatHoe H300pakeHue
IpeaMeTa B HECKOJBKUX IUIOCKUX 3epKanaX. M3roToBUTH MEPUCKOM U C €r0 MOMOIIbIO TIPOBECTH
HaOmoneHus. IIpakTuyeckoe HCMOIb30BAaHUE BOTHYTHIX 3€pKasl. 3pUTENbHbIE HWILIIO3UH,
MOPOK/IaeMbIe
npenoMseHueM cBeta. Mupaxu. Pa3Brutre BOJOKOHHON ONTHUKHU. VICTIOJIb30BaHME 3aKOHOB CBETA
B TEXHHUKE.

Hemoncmpayuu(c ncnosib3oBannem odopynoBanus «Touka pocra)

1. Pa3nmuuHbie uCTOUHUKHN cBeTa. 2. M300paskeHue mpeaMera B HECKOIBKHIX
MI0oCKUX 3epkanax. 3. M3o0paxenne B BOTHYTHIX 3epkanax. 4. Mcmonp3oBaHuMe BOJOKOHHOM
ONTHKHU. 5. YCTpoiCTBO (OTOANMAPATOB, KHHOIIPOESKTOPOB, KAJICHIOCKOTIOB.
Jlabopamopuwsie pabomsi: 1. I3roToBIIeHHE KaMephl - 00CKypa M UCCIEIOBAaHNE M300paKEHUS C
nomouibio Mojienu. 2. [lpakruueckoe npuMeHeHe MI0CKUX 3epKaJl.

3. [IpakTudeckoe UCMoIb30BaHNE BOTHYTHIX 3epkail. 4. M3roToBieHne nepruckona nHa0Io1eHus
C TIOMOIIIbIO MOJETIH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesiMeNIbHOCIL:

VYnpaBifoT cBoel MMO3HABATENbHONM M Y4eOHOI JeATeIbHOCTHIO IMOCPEICTBOM TIOCTAaHOBKHU
Lenei, IUIaHUPOBAHMS, KOHTPOJS, KOPPEKIMH CBOUX JEHCTBUH M OLEHKU YCHEIIHOCTH
yCBOCHHMS. BpIIensitoT 1 GopMyIHpyIOT MO3HABATENIbHYIO LEib. BBIAEISIOT KOJNYECTBEHHbBIE
XapaKTEePUCTUKH 00BEKTOB, 3aJaHHbIE CJIOBAMH.

[IpuHUMArOT MO3HABATEIBHYIO IIEJIb U COXPAHSIOT €€ MPH BHITIOJIHEHUH
y4ueOHbIX AeicTBUi. OCO3HAIOT CBOM JeWCTBHSA. VIMEIOT HaBBIKM KOHCTPYKTHBHOIO OOIIICHUS B
MaJblX Tpymnmnax.

Yes10BeK U MpUPOIA

ABTOMaTHKa B Halleu >xu3HU. [Ipumepsl UCOab30BaHUsl aBTOMAaTUYECKUX YCTPOMCTB B HAYKe,
Ha TMpou3BojACTBE U B ObITy. CpenctBa cBsizu. Pamno u TteneBuaeHue. ANbTEpHATUBHBIE
WCTOYHUKHU dHepruu. Buapl sanekrpocranuuii. Heo6XouMoCTh SKOHOMUU MPUPOIAHBIX PECYPCOB
U HCIOJIb30BaHMsI, HOBBIX JKOJIOTMYHBIX M 0Oe3o0macHbIX TexHojorui. Hayka u 0e3omacHOCTh
JIIOZIEHN.

Hemoncmpayuu: 1. poromarepuansl U cIaipl 0 TEME.

Jlabopamopnwvie pabomul.: 1.V13ydenue neficTBU CPeCTB CBSI3U, PAIUO U TEIEBUACHUS.
Xapaxkmepucmuka 0CHOBHBIX 8UO08 OesAMENbHOCIUL:

CamocrosTenbHO  (QOPMYTUPYIOT TO3HABaTEeNbHYI 3a7ady. YMET (MO pa3BUBAIOT)
CIIOCOOHOCTH C IOMOIIBIO BOIIPOCOB 00BIBaTh HEAOCTAIOILYIO0 HH(POPMALIHIO.
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KanennapHo-temaTnuyeckoe nJiIaHMpoBaHue / KJaace

Ne [ara Tema ypoka HUcnoab3oBanue puMeyda
n/m | MpOBEIEHUs 00opy10BaHNS LEHTPA [HUE
ILnan | ®akr €CTeCTBEHHOHAYYHOM
¥ TeXHOJIOTHYeCKOM
HANIPaBJIEHHOCTEel
«Touka pocra»
1. BBenenue (14)
BBonHoe 3ansarwe. llenm wu 3amaum | KommnbrorepHoe
1 Kypca. TexHuka 6€30MacHOCTH. 000pyI0BaHNE
2. Posib SKCriepuMeHTA B JKU3HU YesoBeka (3u)
Cucrema eMHULL, TIOHATHE O KomnbrorepHoe
2 MPSIMBIX U KOCBEHHBIX H3MEPECHUSIX 00opynoBaHue
DU3NYECKUH IKCTIEPUMEHT. OGopynoBanue ist
Buapl puzndeckoro sKCepruMeHTa. JIEMOHCTpaun
[MorpenraocTs U3MepeHus. Buibr
MOrPEIIHOCTEN U3MepeHus. Pacuér
3 MOTPENTHOCTH U3MEPEHUSI.
JlaGoparopnas pabota OGopynoBaHue s
«M3mepenne o6beMa TBEpIOTO nabOpaTOpHBIX PaboT U
4 TCJIa». HpaBHna O(bopMJ'IeHI/IH YYEHHUYECKUX OTBITOB
nabopaTopHO PabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE 1 HEpAaBHOMEPHOE OOGopynoBaHue 1Jis
ABHIKCHHMS. 1a00paTOPHBIX padOT U
6 Fpa(l)I/IqCCKoe MMpEaACTaBIICHUC YYEHUYECKUX OIIBLITOB
ABVKCHUA. (na 6a3e KOMILIEKTOB
Pemenue rpaq)nqecm/li( 3amad, st OT)
7 pacuer MyTH U CpeiHel CKOPOCTH
HEPABHOMEPHOI'O JABM)KCHUS.
8 [TonsiTHe MHEPLMU U UTHEPTHOCTH.
LenTpoOexHas cuia..
9 Cuna ynpyrocru, cuiia TpeHUs O6opynoBanue ajs
71a00paTOPHBIX pabOT U
JlaGopaTtopnas pabota
«HccnenoBanre 3aBUCUMOCTH YHCHHHACCKHR  OUBITOR
CHWJIBI YIIPYTOCTH, BO3HUKAIOIIEH B (Ha 6a3e KOMILIEKTOB
10 IPYXKHHE, OT CTENeHH aeopMaluu s OI9)
IPYKUHBD».
JlaGopatopHas paboTa
11 «Omnpenenenue ko3dduimenta
TpPEeHHsI Ha TPUOOMETPEY.
JlaGopatopHas paboTa Ob6opynoBanue s
«HMccnenoBanue 3aBUCUMOCTH 1abopaTopHBIX paboT U
12 CHWJIBI TPEHUS OT CUJIBI YUEHUYECKUX OTIBITOB
HOPMaJIbHOTO JaBICHHUSD.
4. 'mapocraTtuka (124)
13 [InoTHOCTH. 3anaua naps ['epona O6opymoBaHue st
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14 Pemienne 3a1a4 MoBBILIEHHON JE€MOHCTpaLUi
CJIOKHOCTH Ha pacyeT INIOTHOCTH
BELIECTBA.

15 Pemenne 3a1a4 noBRINICHHON O6opyaoBaHue s
CJIOKHOCTH JIEMOHCTpaIUil

16 JlaBiieHME KUIKOCTH U ra3a. 3aKoH
[Tackains

17 Coobmaronimecs: Cocyapl.

18 Jlabopartopnas pabota OOGopynoBanue s
«M3roroBnenue mojenu (oHTaHa» 1abopaToOpHBIX paboT U

19 JlaGoparopHas pa6oTa YICHUYECKHX  OIBITOB
«M3roroBnenue mojenu (oHTaHa» (Ha 6a3¢ KOMILICKTOB JUIs
3akoHn [lackans. JlaBinenue B Oors
KUJKOCTSX M Ta3ax.

20 lMunpaBnuyeckre MalIvHbL.
Coo0bmraroniuecs: CoCy/pl.

21 BriTankuBaromas cuia. 3aKkoH OGopynoBanue st
Apxumena. JIEMOHCTpaun
JlaGoparopnast pabota OOGopynoBanue AJis

29 «BblIsscHEeHWE YCIIOBHSI TIJIaBaHUS 71a00paTOPHBIX PaboT U
TEI. YUEHUYECKUX OTIBITOB

23 bnoxk 3ama4d Ha 3akon Ilackas, OGopynoBanue st
3aK0H Apxumesa. JIEMOHCTpaIuit

24 bnoxk 3ama4d Ha 3axoH Ilackas,
3aKOH ApxumMmea.

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

26 PaBHoBecue TBepapix Ten. MomeHT
cuinbl.IIpaBuiio MOMEHTOB.

27 [entp TSKECTH. Uccnenoanue | O6opynoBanue s
Pa3IUYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTPAIHi

28 KoM6unmnpoBanHslie 3aauu,
UCIIOJIB3YSl YCIOBHS PaBHOBECHSL.

29 KomOunupoBanHusie 3a1auu,
UCIIOJIB3YSl YCIOBHS PaBHOBECHS
Jlaboparopnas paboTa O6opynoBanue ajs
«M3rotoBnenue padoraromei nabopaTopHbIX paboT U

30 cuctembl 6510K0BY. OdopmieHue YUEHUYECKUX  OIBITOB
paboTHI. (Ha Ga3e KOMILIEKTOB
Pabora Hax npoekTom «biokn. s OI'D
JlaGopatopHas paboTa
«M3rotoBnenue paboTaromieit

31 CUCTEMBI OJIOKOBY.
JlaGopatopHas paboTa Ob6opynoBanue s
«M3rotoBieHne paboTaromiei n1abopaTopHBIX paboT U

32 CUCTEMBI OJIOKOBY. YYEHHUECKHUX OIBITOB
Odopmnenue paboTHI. KommnsrorepHoe

33 obopymoBaHue

34 3ammra npoeKToB.
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KanennapHo-temaTnyeckoe njianHmpoBaHue 8 Kiace

Ne Hara Tema ypoxka Hcnouab3oBanue pume
n/m | IpOBEICHUS 000opy10BaHNS LIEHTPA | YaHUE
ILnan | dakr €CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HAINIPaBJIEHHOCTEl
«Touka pocra»
1. BBenenue (14)
BBonnoe 3anstue. Llenmn m 3amaun | KommbrorepHoe
1 Kypca. Texnuka 0€30MacHOCTH. 000opyI0BaHNE
2. TennoBble siBjaenus (12 1)
Pa3nooOpazue TemnoBbix siBieHuil. | KommnbrorepHoe
2 TemioBoe paciivpeHue Tedi. 00opyoBaHue
JlaGopartopnas pabota OOGopynoBanue s
«/3MeHeHus IIMHBI Tella IPpU 1abopaTopHbIX paboT U
3 HarpeBaHUU U OXJIAKJICHUN. YYEHHYECKHUX OTBITOB
Tennonepenauya Habmronenue OOGopynoBanue ist
TETJIOMPOBOJHOCTH BOJIBI U JIEMOHCTpaIuit
4 BO3/TyXa.
JlaGopartopnas pabota OOGopynoBanue 1Jis
«M3mepeHne ynenpHOU 71a00paTOPHBIX PabOT U
TEIIOEMKOCTH Pa3IMYHBIX YUEHUYECKUX  OIBITOB
S BEILECTBY. (Ha 6a3ze KOMIUICKTOB
[InaByiieHue u OTBEpACBAHMUE. mst OI'D
JlaGopartopnas pabota «OTIuBKa
6 napadMHOBOTO CONIATHKA»
JlaGopartopnas pabota OOGopynoBaHue Ajis
«Habmonenue 3a miaBjIcHUEM J1a00paTOPHBIX padOT U
7 JIbAA» YUEHUYECKUX OTIBITOB
Pemenue onuMnuagHeIx 3a1a4 O6opynoBanue Juist
8 Ha YpaBHEHHE TEIUIOBOTO OanaHca JEMOHCTpAIHii
Pemenue onuMnuagHeIx 3a1a4 O6opynoBanue ajs
9 Ha pacyéT TEIUIOBBIX MPOIECCOB JEMOHCTpAIHii
10 Jlaboparopus kpucTtaorpaduu.
Hcnapenue u KoHeHCAIHS. O6opynoBanue st
11 JIEMOHCTpaui
CocraB atmocdepsl, O6opynoBanue amus
Ha6J'IIO,Z[eHI/IC nepexoaa ,HCMOHCTpaI_II/Iﬁ
HEHACBHIII[CHHBIX MTapOB B
12 HACBIIIICHHBIE.
BnaxHocte Bo3myxa Ha pasHbix | OOopynoBaHue ams
13 KOHTHUHEHTaX JEMOHCTpAINiA
3. dnexkTpuueckue sapiaeHus (8u4)
Muxkpomup. Moaenu atoma, O6opynoBanue ans
14 cymiecTBoBagire 10 Hayana X1X JIEMOHCTpanuit
Hcropust OTKPHITHS U IEHUCTBUS KommnsrorepHoe
15 raJIbBAHHYECKOTO JIEMEHTa 060pyIOBaHHe
Ucropus co3ganust 3meKTpodopHOi
16 MAaIIHHbI
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OmneiThl BosbTa. DniekTpuueckuii KommnsrorepHoe

17 TOK B DIICKTPOJIUTAX. 06opynoBaHue
Pemenne onmuMnuaaHeIx 3a1a49 Ha Ob6opynoBanue s

18 3aKOHBI TOCTOSTHHOTO TOKa JIEMOHCTpAIHA
HabGnronenue 3aBucumMocTu OGopynoBanue st
COTIPOTHUBIICHUS ITPOBOTHUKA OT JIEMOHCTpAIIHiA

19 TEMIIepaTypHhI.
Jlabopartopnas pabota OOGopynoBanue 1Jis
«OrnpeneneHnue CTOouMOCTH 1abopaTopHbIX paboT U
M3PACX0JIOBAHHOM AMEKTPOIHEPTUN | YIEHHUYECKUX  OIBITOB
10 MOIIIHOCTH MOTPEOUTEINS U 1O (Ha 6a3e KOMILIEKTOB

20 CUETUUKY» st OI'D
Pemienne onmuMnuaaHbIX 3a1a4 OGopynoBanue ist

21 Ha TEIJIOBOE JIeMCTBHE TOKA JIEMOHCTpAIHH

4. DjIeKTPpOMArHUTHBbIE siBJIeHUd (34)
DJEKTPOMArHUTHBIC SIBICHUSI. O6opynoBanue Juist

22 DNeKTpOU3MEpUTENbHbIE TPUOOPHI. | IEMOHCTpAIHii
MarnutHas anomanusg. MarauTHeie OGopynoBaHue Ist

23 Oypu JIEMOHCTpaun
PasnoBugnoctn

24 37IeKTPOABUTaTeNel.

5. OnTuueckue aABJeHus (74)

HcTounuku cBeTa: TCIIJIOBBIC,

OOGopynoBanue ist

25 JTFOMHHECIICHTHBIC JIeMOHCTpaLUii
DKCIEPUMEHT HAOJIIOICHHE.
MHoroKkpaTHO€ N300pakeHNE
MpeMETa B HECKOJIBKUX TTOCKHUX

26 3epKaax.
N3roTOBUTH IEPUCKOT U C €TI0 OOGopynoBaHue Ajis

27 MTOMOIIIBIO TTPOBECTH HAOIIOACHUS JIEMOHCTpAaIuit
[IpakTHyeckoe UCIoIb30BaHNE OOGopynoBaHue Ajis

28 BOTHYTBIX 3epKaJ JIEMOHCTpAaIuit
3puUTenbHbIE WILTIO3HUH, OOGopynoBanue JIst
MOPOXKIAEMbIC TIPEITOMIICHHEM JIEMOHCTpaIuit

29 cBera. Mupaxu.

30 PaszBuTne BOTOKOHHOM ONITHKH
Hcmonp30BaHue 3aKOHOB CBETA B

31 TEXHUKE

6. HUesroBek u mpupoaa (44)

32 ABTOMAaTHKa B HaIlleH KU3HU . KommnsrorepHoe

33 Panuno u reneBunenue o0bopynoBanue
AnbTepHATUBHBIE HCTOUYHUKU

34 JHEpruu. Buael a5ekTpocTaHuun
Hayxka ceronns. Hayka u

35 0€30MacHOCTb JIIOJICH.
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JIncr xoppekTHpOBKM padoueil MporpaMmbl

[Hara
ypoka
o
IUTAHY

Hara
MIPOBEACHUS
o akry

Conepxanue
KOPPEKTUPOBKHU
(Tema ypoxa)

O0ocHOBaHue
HIPOBEACHUA
KOPPEKTHPOBKHU

PexBU3uTHI
JIOKYMEHTa
( mata u Ne
pHKa3a)

ITommnuce
3aMECTHUTEIS
JIIUPEKTOpA
no YBP
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