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Ilnanupyembie pe3yibTaTbl OCBOCHHUS IPOrPaMMbl BHEYPO4YHOM
AEATEJbHOCTH(IKCIIEPUMEHTAPHUI 10 (pu3uKe» (C MCIOJIb30BAHUEM
oboopynoBanus «Touka pocra») B 7-9 kiaccax.
Peanuzauus nporpaMMbl criocOOCTBYET HOCTUKEHUIO CIEAYIOMIHUX Pe3yabTATOB:

JIn4yHOCTHBIE:

B cdepe THYHOCTHBIX YHUBEPCATIBHBIX YU€OHBIX IEUCTBUI yUaIIUXCS:

* yueOHO-ITI03HABATENIbHBII MHTEPEC K HOBOMY yYEOHOMY MaTepHualy M crocodam
PELIECHUSHOBOW 3a/1a4y;

* OpUEHTAallMs Ha MTOHUMaHKe MPUYUH yclieXa BO BHEYy4eOHOM JAesTeIbHOCTH, B TOM
YUCJI€ HAaCaMOAHAIU3 MU CAMOKOHTPOJIb PE3ylbTaTa, HAa aHajlu3 COOTBETCTBHUS
PE3yNIbTaTOB TPEOOBAHUSIMKOHKPETHOM 3a/1a4H;

* CIOCOOHOCTb K CaMOOLIEHKE Ha OCHOBE KPHUTEPHEB YCHEIIHOCTH BHEY4e€OHOU
NEATEIIbHOCTH;

Obyuarowuiicsi NOIYUUM B03MONCHOCTY OJIsL YOPMUPOBAHUSL:

* BHYTPEHHEH INO3MIMU IIKOJbHUKA HA YPOBHE IOJIOKUTEIBHOIO OTHOLIECHUS K
IIKOJIC,TOHUMAaHUsI HEOOXOJUMOCTH YYEHHS, BBIPRXKEHHOIO B MpeoOIagaHuU
y4e0HO-TI03HABATEIbHBIXMOTHBOB;

* BBIPAKEHHOW YCTOMUNBOI yueOHO-TI03HABATEIbHOM MOTUBALIMY YUECHHUS;

* YCTOMUYMBOTO y4eOHO-IIO3HABATEJIbHOIO HMHTEpeca K HOBBIM OOIIMM crocobam
peuieHus 3aaad.

MeTtanpeaMeTHbie:

B cdhepe peryasiTUBHBIX YHUBEPCATBHBIX YUSOHBIX JEHCTBUHN yUalTUXCS:

* IUIAHUPOBATH CBOM JICMCTBUS B COOTBETCTBUM C MOCTaBJICHHOM 3aJadyed |
YCJIOBUSMU €epeain3allii, B TOM YHUCJIE€ BO BHYTPEHHEM IIJIaHE;

* YYWUTHIBaTh YCTAaHOBJICHHBIC MpaBWJIa B IUIAHUPOBAHWUW M KOHTpPOJIE Crocoba
pelIeHus;

* OCYILECTBISATH UTOTOBBIM U MOIIATOBBIM KOHTPOJIB MO PE3YJIbTATY;

* OLICHMBATh MPABUJIBHOCTH BBHITIOJHECHUS JCHCTBUS Ha YpOBHE aJeKBAaTHOU
PETPOCIIEKTUBHOMOIIEHKH COOTBETCTBUS  PE3YJIbTATOB TPEOOBAHUSAM JAHHOU
3aJ1a4M ¥ 3aJJa4HOM 00J1aCTH;

* aJICKBaTHO BOCIIPMHHMMATh TMPEIJIOKECHHUS U OICHKY YYHUTEJIeH, TOBapHILEH,
poauTeNnen NUAPYTUX JOIEH;

* pa3IMYaTh CIIOCOO M PE3yIbTaT ACHCTBUA.

Obyuarowuiics NOaYHuUm 803MONCHOCHLb HAYUUMCSL:

* B COTPYJIHUYECTBE C YUYUTEJIEM CTAaBUTh HOBbIC YUCOHBIE 3a/1a4H;

* IPOSIBIIATH MO3HABATEIbHYIO HHUITMATUBY B YUeOHOM COTPYAHUYECTBE;

* CaMOCTOSATENBHO aJICKBAaTHO OIICHHWBATh MPABUIBHOCTH BBITIOJHEHUS JACHUCTBUS U
BHOCUTHHEOOXOMMbIE KOPPEKTHBBI B UCTIOJHEHUE KaK MO XOJy €ro peaau3allud,
TaK U B KOHIIC JICHCTBUS.
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B cdepe nosHaBaTeIbHBIX YHUBEPCAIBHBIX YUEOHBIX ACHCTBUHN yUaIIMXCS:

* OCYILECTBIIATh NOUCK HEOOXOIMMOM MH(OPMALIUU 7151 BBIOJHEHUSI BHEYYEOHBIX
3alaHiid  C  HCIOJNb30BAaHMEM  y4yeOHOM  JUTepaTypbl M B OTKPBITOM
MH(OPMAIIMOHHOM  NPOCTPAHCTBE,SHUMKIONEANN, CHPaBOYHUKOB  (BKIIIOYAS
ANEKTPOHHBIE, HUPPOBBIE), KOHTPOJIUPYEMOM MPOCTPAHCTBE

NHurepHera;

* OCYILECTBIIATH 3aIUCh ((PUKCALMIO) BEIOOPOUYHOI HHPOpMALIUU 00 OKPYKAIOIIEM
MUpe U ocede caMoM, B TOM YHCIIe ¢ oMolbio nHcTpymeHToB UKT;

* CTPOUTH COOOUIEHUS, IPOEKTHI B YCTHOW U MUCbMEHHOU (popMe;

* POBOJIUTH CPABHEHHUE U KIIACCU(PUKALIMIO 1O 3aJJAHHBIM KPUTEPHSIM;

* YCTaHABJIMBATh NPUUYMHHO-CIIE/ICTBEHHBIE CBSA3H B U3Yy4ae€MOM KpYyTe sIBJICHUN;

* CTPOUTH pacCyXKIeHUS B (popMme CBSI3H MPOCTHIX CYXKJIEHUU 00 00BEKTE, ero
CTPOEHUU,CBONCTBAX U CBS3AX;

Obyuarowuiics noIyYUm 603MONCHOCMb HAYUUMBCA

* OCYIIECTBIISITh PACIIMPEHHBIA MOUCK MHPOPMAIIMH C UCIIOJIb30BAHUEM PECYPCOB
o6ubnuorex ucetn Murepuer;

* 3amMchiBaTh, (UKCUPOBATH HWHPOPMAIMI0O 00 OKPYXAIOUUX SIBICHUAX C
noMouptonHcTpymenTos UKT;

* OCO3HAHHO U MTPOU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOW U TUCBMEHHOU opme;
* OCYIIECTBIISITH BBIOOp Hambosee 3(P(EKTUBHBIX CMOCOOOB pEIICHHS 3a7ad B
3aBUCUMOCTH OTKOHKPETHBIX YCIIOBHI;

* CTPOUTBH JIOTMYECKOE DPACCYXACHHE, BKIIIOYAIOIIECE YCTAHOBICHHE IPUYHHHO-
CJIEICTBEHHBIXCBS3E;

* MOIYT BBIATM Ha TEOPETUYECKHH YPOBEHb PpEIICHUS 3aJad: pPEIICHHE I10
OINPEJCIICHHOMYIUIAHY, BJIAJICHUE OCHOBHBIMHM IIPUEMAMH PELIEHUS, OCO3HAHUS
JEATENBHOCTH 110 PELICHUIO 3a/1a4H.

B chepe koMMyHMKATHBHBIX YHHUBEPCATbHBIX YICOHBIX ICUCTBUIN yUalTUXC:

* QaJIEKBaTHO HCIIOJb30BaTh KOMMYHHMKAaTHUBHBIE, IIPEXKIE BCETO - PEYEBBIE,
CpeICTBAa JUIAPEUICHUS  Pa3jIMYHbIX KOMMYHHUKAaTHBHBIX 3a/Jad, CTPOWTH
MOHOJIOTUYECKOE COOOIICHHUE, BIIAIETHIUATOTHIECKON (POpMON KOMMYHHUKAIIUH,
WCNOJIb3YS, B TOM uyucie cpeactsa M uHcTpyMeHThl UKT wuauctaHimmoHHOrO
OOIIICHHS;

* IOIyCKaTh BO3MO>XHOCTbH CYILIECTBOBAHMS Y JIFOAEH pazIMYHbIX TOYEK 3PEHUs, B
TOM YHCJI€ HECOBIAAIOMINX C €r0 COOCTBEHHON, U OPUEHTUPOBATHCS HA MO3UIINIO
IapTHEpa B OOLEHNH NB3aUMOJIEHCTBUY;

* YUUTHIBATh Pa3Hble MHEHMS MU CTPEMUTHCS K KOOPJAMHALMU PA3IUYHBIX [MO3UIIHH
BCOTPY/AHUYECTBE;

* popMynHpoBaTH COOCTBEHHOE MHEHHUE U TIO3UITHUIO;

* IOrOBapUBAaTHCA U MPUXOJUTH K OOIIEMY PELIEHUIO B COBMECTHOU J€ATEIbHOCTH,
B TOM YHCJIEB CUTyal[UU CTOJIKHOBEHHSI HHTEPECOB;

Obyuarowuiicsi NOTY4UmM 603MONCHOCMb HAYUUMBCA

* YYUTBIBaTh U KOOPJAWHUPOBATh B COTPYAHUYECTBE OTIUYHBIE OT COOCTBEHHOM
MO3UILINU IPYTUXITIOICH;
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* YYUTBHIBaTh pa3Hble MHEHHS W MHTEpPEChl W OOOCHOBBIBATH COOCTBEHHYIO
MTO3ULIMIO;

* [IOHUMATh OTHOCUTEIBHOCTh MHEHUN U TIOJIXOJI0B K PELIEHUIO TPOOIEMBI;

* apryMEHTHpPOBAaTh CBOIO NO3WLMID W KOOPAMHUPOBATH €€ C IMO3HUIUSAMHU
MapTHEPOB BCOTPYAHUYECTBE MPU BHIPAOOTKE OOILEro penieHus] B COBMECTHOM
NEeATENbHOCTH;

* 33]1aBaTh BOIIPOCHI, HEOOXOAUMBbIE JJIi OPTaHU3aIMi COOCTBEHHOU IESITEIbHOCTH
HCOTPYJHUYECTBA C TAPTHEPOM;

* OCYLIECTBIATHh B3aUMHBIA KOHTPOJIb M OKa3plBaTh B COTPYJHUYECTBE
HE00X0JMMYIOB3aUMOIIOMOMIb.

IIpeamerHsble:

- OPUEHTHPOBATHCS B SIBIICHUSAX H 00bEKTaX OKPYKAOIIET0 MUPA, 3HATH TPAHUIIBI
UXITPUMEHUMOCTH;

- TOHUMATh OIpeAeNeHUs] (U3MUYECKUX BEIWYMH W TIOMHHUTH OIPEACIISIONINe
bopmyIbI;

- TIOHMMAaTh KaKuM (PU3MYECKUM TMPHUHIMIIAM ¥ 3aKOHaM TOIYUHSIOTCS T WIH
UHBICOOBEKTHI U SBIICHUS TIPUPO/IBL;

- 3HAaHHE MOJIEJIN TIOMCKA pEeIIeHu Ui 3a1a4 1o hu3nke;

- 3HATh TEOPETUYECKHE OCHOBHI MATEMATHKH.

- IpUMeYaTh MOJIEIIH SIBJICHUH U 00BbEKTOB OKPY>KAIOLIETO MUPA;

- aHAJTM3UPOBATH YCIOBUE 33/1a4H;

- mepeopMyITHPOBATh U MOJEIINPOBATH, 3aMEHATh UCXOIHYIO 3a7a4y IPYToii;

- COCTABJIATS IUIaH PEUICHNUS;

- BBIJIBUTATh U TIPOBEPSATH MpeIaraeMble sl PELICHUS TUTIOTE3bI;

- BJAQJETh OCHOBHBIMH YMCTBEHHBIMH OIEPALMSMH, COCTABISIOMIMMHU ITOHCK
peleHusI3aaaum.

Conep:xanue NporpaMMbl BHEYPOYHOI 1eATETIbHOCTH
7 kiaacc

Beenenne. BeogHoe 3anstue. lenu u 3agaun kypca. TexHuka 6€30MacHOCTH.

Poab 3xkcniepuMeHTAa B JKU3HU YeJI0BEKA.

Teopus: W3yunTh OCHOBBI TEOpHM mHOrpemHocTe. llorpemHocT npsMbeIX U
KOCBECHHBIXM3MEPEHNUN, MAKCUMAJIbHAsI IOTPEIIHOCTh KOCBEHHBIX W3MEPEHHI,
y4eT TOTPENIHOCTeH W3MEepeHuHnpu mnocTpoeHun rpadukoB. I[IpencraBnenue
PE3YNIBTaTOB U3MEPECHHM B (popMe TaOIHIl U TPAPUKOB.

IIpakmuxa: OCHOBBI TEOPUH MOTPEUIHOCTEW NPUMEHSTh MPU BBINOJIHEHUHU
JKCIIEpUMEHTAJIbHBIX3a/aY, MPAKTUYECKUX pa6or.(c HCIO0JIb30BaHHEM
obopynoBanus «Touka pocray)

Xapaxmepucmuka oCHOB8HBIX 8UO08 0eSIMENbHOCTU.
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[IpuBoauth mpuMEpPbl OOBEKTOB U3Yy4YeHUs (U3UKK (PU3NUYECKHE SBIICHUSA,
dbuznueckoe Teno,BeniecTBo, (pusznueckoe mosie). Habmomath M aHamu3upoBaTh
¢uznueckue siBaeHUs (GPUKCUPOBATHU3MEHEHHS CBOMCTB OOBEKTOB, CPABHUBATH MX
u 0000marp). [103HAaKOMHUTBCS C 3KCIEPUMEHTATbHBIMMETOOM HCCIIEIOBAHUS
npupoasl. COopka mpubOOpPOB M KOHCTPYKUUH. Mcrnoiab30BaHHE U3MEPUTEIbHBIX
npuOopoB. BeinoaHeHne 1a00paTOPHBIX U MPAKTHYECKUX paloT. JMarHoctuka u
YCTPAHEHHUE HEUCIIPABHOCTEN

npuOopoB. BricTpanBaHue rurnoTe3 Ha OCHOBAaHUU UMEIOIIUXCS JAHHBIX.
Mexanuka.

Teopus: ~ PaBHOMepHOe UM  HepaBHOMepHOe  JBWxkeHue. ['paduueckoe
npencTaBieHue ABMWkeHus. Perenne rpaduyeckux 3ajay, pacyer MmyTH U CpeaHei
CKOPOCTM HEpaBHOMEpPHOro JBuKeHusA.IloHATHE WHEpUUU U UHEPTHOCTH.
Hentpobexnas  cuna. IlpuMeHeHne  naHHBIX ~ (QU3WYECKUX  TOHITHIB
KU3HEJEATEIbHOCTH yenoBeka. Cuiia ynpyrocTu, Cuiia TpeHusl.

Ilpaxmuxa: VccnenoBanue 3aBUCUMOCTH CHUJIBI YIPYTOCTH, BOSHUKAIOIIECH B
npyXuHe, OTcTeneHu naedopmanuu npyxuHsl. OmnpeaeneHue KodPpuIeHTa
TpeHUs Ha TpuOoMeTpe. (¢ UcmoaIb30BaHueM ooopynoBanus «Touka pocTay)
HccnenoBanue 3aBUCMMOCTH CHIIbI TPEHUS OT CHIIBI HOPMAJIbHOTO JIaBJICHHUS.
Xapaxmepucmuka 0CHOBHBIX 8UO08 0esIMENbHOCIU:

Ananuz Tabmnuil, rpadgukos, cxeM. [louck oObsicHeHUsT HaOJI01aeMbIM COOBITHSIM.
OnpeneneHnecBONCTB MPUOOPOB O UepTE)RaM M MOJIETSIM. AHAJIN3 BO3HUKAIOIINX
npoOsieMHBIX cuTyauuid. 1300paxkaTh cCTeMy KOOpJIMHAT, BBIOUpATh TEJIO OTCUéTa
U CBSI3BIBATH €r0 C CHUCTEMOU KoopauHaT.lMcrons30BaTh CUCTEMY KOOPAMHAT IS
U3Y4YEeHHs] TPSIMOJIMHEWHOTrO NBIKEeHUs Tena. COopkanpuOOpoB U KOHCTPYKIIUU.
Hcnonb3oBanue M3MEPUTENBHBIX NpUOOpOB. BrimonHeHne m1abopaTOPHBIXU
MPAKTHYECKUX pPaboT(c Hcmoab3oBaHueM ob6opyaoBanust «Touka pocrtay).
JluarHocTKa W yCTpaHEHHE HEHCIPaBHOCTEH MpUOOPOB. BricTpamBaHHETrHIoTe3
HAa OCHOBaHMU HMEIOUIUXCS JAaHHbIX. KOHCTpyupoBaHWE U MOJIEIMPOBAHUE.
Brinonnenne3agannii Mo yCOBEPIICHCTBOBaHHMIO MpubOopoB. Pa3zpaboTka HOBBIX
BAPUAHTOB ONBITOB. Pa3paboTka UIpOBEpKa METOJUKH SKCHEPUMEHTAIBHOU
pabotel. Pabota B Maibix rpynmax. AHaTU3HPYIOT,BEIONPAIOT M 00OCHOBBIBAIOT
CBO€ pemieHue, JaeuctBusd. lIpeacraBnenue pe3ysibTaTOB MNapHOU,IPYIIIOBOM
NEATENIbHOCTU. Y4YacTHE B JUAJOre B COOTBETCTBHM C INPaBUJIAMU PEUYEBOTO
ITOBE/ICHHUSL.

I' uapocraruka.

Teopusa: 3axkoH Apxumena, 3akoH Ilackanmsg, THApOCTaTHYECKOE JaBJICHHE,
COOOIIAIOITNECSICOCY b, THAPABINYECKIE MAITUHBI.

Ilpaxmuxa: 3a0auu: BBHITAIKUBAIOIIAS CHUJA B PAa3IMYHBIX CHUCTEMaX; MPUOOPHI B
3a7a4ax(CoOOIIAONIUECs COCYAbl, THAPABINYCCKUE MAIIUHBI, pbIYaru, OJIOKH).
DKCNepUMEHTAIbHbIC 33JJaHUS:

l)usmepenue cunbl Apxumeza, 2)u3MepeHUe MOMEHTA CHIIbI, JIEHCTBYIOLIETO Ha
pbIuar, 3)u3MepeHue
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paboThl CWJIBl YNPYTrOCTH MPU TMOABEME Tpy3a C MOMOIIBIO TMOJBUXKHOTO WU
HETIOJIBYDKHOTO 0J10Ka.(C ucnonb3osaHuem obopyaoBaHma «Touka pocTar)
Xapaxmepucmuka 0CHO8HBIX 8UO08 0esIMENbHOCTIU.

Ananuz Tabmui, rpadukoB, cxem. Ilouck oObBsSCHeHHs HaOIIOJaeMbIM
coObITHsM.COOpKa npuOOpPOB M KOHCTPYKUMH. Mcnonb30BaHME H3MEPUTENbHBIX
npuOopoB. BeinmomHeHnenabopaTOpHbIX U MPAaKTHUECKUX paboT. JuarHoctuka u
yCTpaHEHUE HEUCIpaBHOCTEH NpuOOpoB.BricTpanBaHue rumnoTe3 Ha OCHOBaHUU
uMeronmxcs JaHHbIX. KoHcTpynpoBaHnue u wmojaenupoBaHue.Pabora B Manbix
rpynnax. AHaJu3UpPYIOT, BbIOMpAIOT U  OOOCHOBBIBAIOT CBOE pEIICHUE,
nercteus.IIpeacraBnenne pe3yapTaToOB IMAPHOM, TPYNIOBOM  JAESATEIBHOCTH.
[lonroToBka coOOILIEHUH HWIOKIANOB. YYacTHE B JMAjore B COOTBETCTBUU C
IpaBUJIaMH PEYEBOTO MOBEACHUSI.

Craruka.

Teopus: bnok. Peruar. PaBHOBecue TBepaAbIX TE. YCIOBUS paBHOBECHS. MOMEHT
cunbl.IlpaBuno mMomentoB. lLlenTp Tsxectu. HcecnenoBaHWe — pasiIMUYHBIX
MeXxaHuuecknux cucreM.KoMOMHMpOBaHHBIE  3a/Jaud, HUCMONB3YS  yCIOBHUSA
paBHOBECHS.

IIpaxmuxa: 3rotosienue padboTaroieil CUCTEMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 8UO08 0esIMENbHOCIU:

Ananu3 Tabmnuil, rpadgukos, cxeM. [louck oObsiCHEHHs] HAOIIOJaeMbIM COOBITHSIM.
OmnpeneneHnecBONCTB MPUOOPOB O YepTEKaM M MOJIETIM. AHAJIN3 BO3HUKAIOIINX
npoOneMHbIX  cuTyaumit. HaGmiogaTte  nedicTBME  MPOCTBIX  MEXaHU3MOB.
[To3HakoMUTBCST ¢ (U3UYUECKON MOJENBI0O «aOCOMIOTHOTBEPAOE Teno». Pemarh
3a/1a4n Ha MIPUMEHEHHE ycioBus(TIpaBuia) paBHOBECHS phlyara.
[IpumensiTeycioBue (MpaBWiIO) paBHOBECHUS phluara isi OOBSICHEHUS IEHCTBUS
Pa3TUYHBIX HHCTPYMEHTOB,UCIIOJIb3YEMbIX B TEXHUKE U B ObITY. COOpKa mpuOopoB
U KOHCTpyKuui. Mcmonap3oBaHWEeU3MEpPUTEIbHBIX MpuOOpoB. BeImoiHeHUE
Ja00paTOPHBIX U MPAKTHYECKUX padoT. J[narnoctuka u

yCTpaHEHHE HEUCIpaBHOCTEH NpuOOpoB. BeicTpanBaHue TrumnoTe3 Ha OCHOBaHUU
nMeromuxcs JaHHbiX. KoHcTpynpoBanue u moaenupoBanre. BrinosHeHre 3a1aHui
M0 YCOBEPIICHCTBOBAHUIO TMPHUOOpPOB.Pa3paboTka HOBBIX BApUAHTOB OIIBITOB.
Pa3paboTka u mpoBepKka METOAMKHU SKCIIEPUMEHTATLHONPAOOTHI.

PaGota B ManpIx rpymnmnax. AHaTU3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE
pemenue, nerncteud.  llpeacraBimenue  pe3yapTaToB  MAPHOW,  TPYNIIOBOM
nesitensHOCTU. [lonaroroBka cooOuieHuitn 10KIa10B. OCYIIECTBISIIOT CAMOOIICHKY,
B3aMMOOIIEHKY JI€SITEIIbHOCTH. Y4YacTHE B JUAJOre€ BCOOTBETCTBUU C IMPaBUIAMU
pEYEBOro MOBEACHUS.

8 kiacce
TemnoBblie IBJICHUS.

TemmoBoe paciupCHUC TCII. Hpoueccm IJIaBJICHHUA U OTBCPACBAHMA, NCIIAPCHUA U
KOHACHCALNHU. Tennonepez[aqa. BnaxnocTh BO3JyXa Ha Pa3HbIX KOHTHHCHTAX.
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Jemoncmpayuu: 1. Habmonenue tasHusg apaa B Bojae. 2. CKOpoCTH HMcHapeHus
paznuuHbIXKUAKocTed. 3. TernnoBele nBUraTeny Oyayuiero.

Jlabopamopnvie pabomui(c ucnoab3oBaHueM oOopyaoBaHusi «Touka
pocta»): 1. MI3MeHeHusl [UIMHBI Tella TIPU HAarpeBaHUH U OXJaxaeHud. 2.OTIuBKa
napapuHoBoro conjgatuka. 3. HaOmiogenue 3a minaBneHueM spaa 4. OT yero
3aBUCUTCKOPOCTh HUcHapeHus >xuakoctu? 5. HaOmroneHue TemiaonpoBOJIHOCTH
BOJbI U BO3yXA.

Xapaxmepucmuka 0CHOBHBIX 8UO08 0eSIMENbHOCTIU.

CamocrosTennbHO (OPMYITUPYIOT MO3HABATEIBHYIO 33Jauy. YMEIOT C IMOMOIIbIO
BOMPOCOBAOOBIBAThH HEJIOCTAIOIYIO uH(pOpMAIIHIO. Hcnonp3oBanue
U3MEpUTEIbHBIX TPUOOPOB. BoIMoNHEHNENa00paTOPHBIX U MPAKTUYECKUX PAOOT.
JlnarnoctTuka W ycTpaHEHHE HEUCIpaBHOCTEH NpuOopoB.BricTpanBaHue rumnotes3
Ha OCHOBAaHMH UMEIOLIMXCA TaHHbIX. KOHCTpynpoBaHuE 1 MOJAEIUPOBAHUE.
BrinosiHeHne 3aaHuii IO yCOBEPIIEHCTBOBaHUIO MPUOOpoB. PazpaboTka HOBBIX
BapMaHTOB oOMNbITOB.PazpaboTka u mpoBepka METOJUKU IKCIEPUMEHTAIbHOU
pabotel. PaboTa B mManbIx rpymnmnax. AHaIU3UPYIOT, BEHIOMPAIOT U OOOCHOBBIBAIOT
CBOE peuieHue, JaeuctBusA. lIpencraBieHne pe3ysbTaTOBIAPHOM, TIPYIIIOBOU
NEATENbHOCTU. YYacTHE B IHAJIOTE B COOTBETCTBHUU C IIPABUIIAMU PEYEBOTO
NOBEACHUS.

JJIeKTPpUYECKHUE SIBJICHHS.

Mukpomup. Moaenu aroma, cymectBoBaBmne a0 Hadana XIX. Hceropus
OTKPBITHSI W JIEMCTBUSATAJIBbBAHMYECKOrO0 3JeMeHTa. Mcropus  co3maHus
anekTpodopHoii MamuHbl. OnbIT BonbTa. D1eKTpUYeCKUil TOK B JIEKTPOJIUTAX.

Hemoncmpayuu:(c ucmoib30BaHueM o6opynoBanus «Touka pocTay)

1. Monenu atomoB. 2. ['anbBaHUYECKHUE AIEMEHTHI. 3. DIEeKTPOdOpHOH

MamuHsbl. 4. OnsiTel BonbTta u [NanbBaHu.

Jlabopamopnvie pabomwi: 1. Co3naHue TalbBaHUYECKUX DJIEMEHTOB U3
HOAPYYHBIX CPEACTB. 2.DJIEKTPUUYECKUN TOK B JKUJKOCTSIX CO3JaHUS «30J0TOTO
KITFOUHKA .

Xapaxmepucmuxa OCHOBHBIX BUJIOB JI€SITEIbHOCTH:

VYpaBnsoT CBOEW MO3HABATEIBLHOM M y4EOHOW MESITENbHOCTBHIO IMOCPEICTBOM
IMOCTAHOBKUILEIICH, IUIAHUPOBAHUS, KOHTPOJISA, KOPPEKUHH CBOUX JACUCTBUUA H
OLIEHKH YCHEIIHOCTH ycBoeHUS.CpaBHUBAIOT CIIOCOO U pe3yJbTaT CBOUX ACHCTBUMN
c oOpa3uoM - JIUCTOM  COINpPOBOXJAEHUA.OOHApYKUBAIOT  OTKIJIOHEHHUSI.
OO6ayMBbIBatOT MPUYHHBI OTKIOHEHUN. OCYIIECTBISIOT CAMOKOHTPOIb U
B3aMMOKOHTPOJIb. ICTIONIb30BaHNE  WM3MEpPUTENbHBIX MpHOOpoB. BrimonHeHue
7a00paTOpHBIX M MpaKTUYeCKUXpaboT.  JlmarHocTMka ©  yCTpaHEHHUE
HEUCIIpaBHOCTEN NpUOOpOB. BhICTpanBaHuE TMNoOTe3 HAOCHOBAHUM HMMEIOIIMXCS
naHHbIX. KOHCTpyHpOBaHue U MOAECIMPOBAHUE.

JJIEKTPOMATrHUTHBbIE SIBJICHUS.

MarautHoe TON€ B BemecTBe. MarHutHas aHoManus. MarHutHele OypH.
Pa3HOBHIHOCTUAIIEKTPON3MEPUTETBHBIX npuOOpOB. PasnoBugHOCTH
3JICKTPOABUTATEIICH.
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Hemoncmpayuu(c Wcnoib3oBaHueM odopynoBanuss «Touka pocrtay):l.
HarnsgnocTs moBeieHUs BEIIECTB B MAarHUTHOM 1oJ1e. 2. [IpesenTaruu o
MarHuTHOM Tojie 3eMJIi HW O MarHutHelx Oypsx. 3. JlemoHcTpamus
Pa3HOBUIHOCTEUDIIEKTPOUZMEPUTEITBHBIX puOOpOB. 4. Harnmsgaocts
Pa3HOBUIHOCTEU IIEKTPOIBUTATEIEH.

Jlabopamopnvie pabomul: 1. UccnegoBanue pazaudHbIX 3JIEKTPOU3IMEPHUTENIBHBIX
npruOOpOB.

Xapaxmepucmuka 0CHOBHBIX 8UO08 0esIMENbHOCTIU.

VYopaBnsitoT cBOedl MO3HABAaTEIbHOM M Y4eOHOW JEesATENbHOCTBIO MOCPEACTBOM
MOCTAHOBKHUIIEJEH, TIJIAHUPOBAHUS, KOHTPOJS, KOPPEKUHUH CBOUX JCHCTBUU U
OLICHKH YCHEIHOCTH yCcBOeHU.CpaBHUBAIOT CIIOCO0 M Pe3yJIbTAaT CBOUX JACHCTBUI

c oOpa3uoM - JIUCTOM  CONpPOBOXJAEHUA.OOHApYKUBAIOT  OTKJIOHEHHUS.
OO61yMbIBaOT MPUUYUHBI OTKIOHEHHH. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aHMOKOHTPOJIb.

OnTuyeckue siBJICHUS.
HctouHnku cBeTa: TEIJIOBBIE, JTIOMUHECIIEHTHBIC, UICKYCCTBEHHBIE. M3roTOBNIEHNE
KaMepbl -00CKypa M UCCJIEOBaHWE M300pKECHHUS C TIOMOIIBIO MOJIEIH.
MHorokpaTHoe H300paKeHHE TIpPeAMETaB HECKOJBbKUX IUIOCKMX 3epKaax.
N3roroBUTh MEPUCKON M C €ro MOMOIBI0 MpoBecTH HadmoaeHus. [IpakTuueckoe
UCITOJIb30BAHUE BOTHYTHIX 3€pKajl. 3pUTEIbHbIE UILTFO3UH, OPOXKIAEMBIE
npesoMiieHneM cBeTa. Mupaxu. PazBuTue BOJIOKOHHOW ONTHKU. Mcmosib3oBaHue
3aKOHOB CBETAa BTEXHUKE.

Jemoncmpayuu(c ucnmoJib3oBanueM ooopyaoBanusi «Touka pocray)
1. PaznuyHble UCTOYHUKH cBeTa. 2. M300paxkeHue npeamMeTa B HECKOJIbKUX
IUIOCKKUX 3epkaiax. 3. M3oOpaxenue B BOTHYTHIX 3epkanax. 4. Mcmonb3oBanue
BOJIOKOHHOM  ONTHKHW.5. YCTpoWCTBO  ¢oToamnmapaToB, KHHOIPOECKTOPOB,
KaJIENTOCKOIIOB.
Jlabopamopnvie pabomul: 1. VI3roToBIeHHE KaMepbl - 00CKypa W HCCIEI0BAaHUC
n300pakeHus cromomibio Moaenu. 2. IIpakThdeckoe TPUMEHEHUE TUIOCKHUX
3epkan. 3. IIpakThueckoe UCIONB30BAHUEBOTHYTHIX 3epkai. 4. W3roromieHue
MIEPUCKOIA ¥ HAOJIIOAEHUS C TOMOIIBI0 MOJIEIIH.
Xapaxkmepucmuka 0CHOBHbIX 8UO008 0esIMENbHOCHIU:
VYopaBisitoT cBOel IMO3HABATENBHOW M YYEOHOW NEATeNbHOCTBHIO TMOCPEICTBOM
ITIOCTAHOBKULEIICH, IUUIAHUPOBAHUS, KOHTPOJISI, KOPPEKLUHWH CBOMX ACHUCTBUU U
OIICHKU YCTIENIHOCTH YCBOCHUS.BBIACHSIIOT U (OpMYyIHUPYIOT MO3HABATEIHHYIO
1eab.  BBIACNAIOT  KOJMMYECTBEHHBIE  XAPAKTEPUCTUKHUOOBEKTOB,  3a/laHHBIC
cinoBaMu. [ [pyHHMAIOT ITO3HABATENBHYIO LIEJIb U COXPAHSIOT €€ MPU BBINOJIHEHNUN
yaeOHbIX AeicTBuid. OCO3HAIOT CBOM JIeHCTBHS. MIMEIOT HaBBIKU KOHCTPYKTUBHOTO
OOIIEeHUsT B MATTBIXTPYIITIaX.
Yes10Bek U Npupoaa
ABTOMaTtvka B HameWd KA3HHU. [Ipumepbl WCMONB30BaHUS AaBTOMATHYECKUX
YCTPOMCTB B HayKe,Ha Mpou3BoactBe U B Obity. Cpenctsa cBsizu. Pagmo u
TEJICBUJACHHUE. AJIbTEPHATUBHBIE HCTOYHHUKHUIHEPTHUU. BUAB 3JIEKTPOCTaHUMUM.
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Heo6xoauMocTh SKOHOMHHM TPHUPOIHBIX PECYpPCOB HMHCIOJIB30BAaHMS, HOBBIX
AKOJIOTUYHBIX U 0€30MacHbIX TexHoJoruil. Hayka u 6e3omacHoCTb Jitoei.
Jlemoncmpayuu: 1. poToMaTepualbl U CIANIBI IO TEME.

Jlabopamopnvie pabomwi: 1.M3ydyeHue JeUCTBUN CPEACTB CBSI3H, paguo U
TEJIEBUICHUS.

Xapaxmepucmuka 0CHO8HBIX 8UO08 0eSIMENbHOCTIU.

CamocrosTennbHO  (OPMYJIMPYIOT — [O3HABATENbHYIO 3ajady. YMewT (Wiu
Pa3BUBAIOT)CIIOCOOHOCTh C TIOMOIIBIO BOMPOCOB J00BIBATH HEAOCTAIOIIYIO
UH(OpMALIHUIO.

9 kiacce
Kunemaruka
Crioco0sl OIMMCAHUS MEXAHUYECKOTO JIBUKEHUS. Cucrema OTCYETA.

[IpsamonuneiliHoenBukeHue. IIpsiMonMHENiHOE PaBHOMEPHOE  JIBUKEHHE IO
mwiockoct. IlepemenieHne W CKOPOCTh MNPUPABHOMEPHOM MPSIMOJIMHEHHOM
JIBIDKCHUH MO IUIOCKOCTH. OTHOCHTENBHOCTh ABMKEHHUSA. CII0KEHUEIBUIKCHUM.
[IpyHumn He3aBuCUMOCTH JABWKEHUM.KpuBosMHEHOEe pABHM>KeHUWE. JlBH>KeHHe
Tena, OpPOIIEHHOrO0 TOJA YIJIoM K TOpU3oHTY.PaBHOMEpHOE JIBIKEHHE II0
OKPYKHOCTHU. YTJIOBasi ckopocTh. [lepuos u yactora Bpamienus. CKOpocTb
U YCKOPEHUE MPU PABHOMEPHOM JIBUYKEHHUH T10 OKPY>KHOCTH.

Jlabopamopnvie pabomui(c HUCNONAb30BaHHEM oOopynoBanusi «Touka
pocTay):

N3ydenne nBrxeHUsT CBOOOHO MAIAOIIETO Tela.
N3ydenune IBUKEHUS IO OKPYKHOCTH.
IIpumepnvie memol nNPOEKMHBIX U UCCIEO08AMENCKUX PAOOM.!
OnpeneneHue CKOPOCTH  PABHOMEPHOTO  JABMIKEHHMS TIPU  HCHOJIb30BAHUM
TpeHaxepa «0eroBasIOPOKKa.
HcTtopuueckass peKOHCTPYKIHS ONBITOB [ anuies mo OnpeAcacHUu0 YCKOPECHUS
cBOOOJHOTONAICHUS TEI.
[TpuHIUTIBEL PaOOTHI TPUOOPOB ISl K3MEPEHUSI CKOPOCTEN U YCKOPEHHIA.
[IprmeHeHue cBOOOIHOTO TAJICHUS JIJI1 U3MEPEHHUS peaKIIMu YeI0BeKa.
Pacuer TpaekTopun ABMKEHUS NEPCOHAXEN paccka3zoB P.Pacmo.
Xapakmepucmuxa 0CHOBHBIX U008 OesmelbHOCU. YTCHUE U 00CYXICHUE TEKCTa
CTaTEHWHTEPHET-CANTOB, OOCYXJICHUE JOKJIAI0B M IPE3CHTAIMI, COCTABICHUE U
penieHue 3aaa4, o0cyxaeHnecnoco6oB pemenus (moaroroska k OI'D mo ¢usuke).
JInnamuka
Nueprmanbubie cuctembl orcueTta. Cuna. 3akonbl HpitoToHa. JIBHKeHHE Tema MO/
JIEMCTBUEMHECKOJIBKUX CHJI. JIBMJKEHHE CHCTEMBI CBSI3aHHBIX Tel. J[mHamuka
PaBHOMEPHOI'O JIBUKCHUSIMATEPUAIBHOM TOYKM MO OKpYyKHOCTH.Kitaccel cui.
3aKOH BCEMUPHOIO TATOTeHUs. J|BrkeHue miaHeT. FICKyCCTBEHHbBIE CITYTHHKH.
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Conneunas cucrema. Mcropus pazsutus npeacrasieHuid o Beenennoi. Ctpoenune
1 3BOMIIOMsIBCENeHHOM.

Jlabopamopnvie pabomui(c HUCHONABL30BaHHEM oOopynoBanusi «Touka
pocTay):

N3mepenne wmaccbl Tena C HUCMOJb30BAHMEM BEKTOPHOTO  Pa3IOKEHUS
cuibl.3yueHne KUHEMATHUKU W JUHAMUKH PAaBHOYCKOPEHHOIO JBWIKEHHUs (Ha
npuMepe MauHbBIATBY1a). M 3ydeHne TpeHus: CKOJIbKEHMUS.

IIpumepnvle memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM:

Uctopuueckast pexoHCTpyKius onbiTOB KynoHa 1 AMOHTOHA MO ONPEAEICHUIO
BEJTMYUHBICUIIBI TPEHUSI CKOJTBXeHUs. [IepBbie UICKYCCTBEHHBIE CITyTHUKH 3E€MJIH.
Kak oTnanyaroTcss MeXaHMYecKMe TpOIECChl Ha 3eMjie OT MEXAaHUYECKHX
nporeccoB B kocmoce?Temna Conueunon cucteMbl. OTKPBITHSI HA KOHYMKE TIepa.
Xapaxmepucmuka 0CHOBHbIX 8U008 0esAMelbHOCU: YTEHNE U 00CYKJICHHE TEKCTa
CTaTEHWHTEPHET-CAUTOB, 0OCYXXJICHUE JIOKJIAJIOB W MPE3EHTAllNi, COCTABICHUE U
pelnieHue 3aaa4, o0cyxIeHrnecnoco0oB pemieHus (moaroroka k OI'D o ¢uzuke).
NMnynbe. 3aK0H COXpaHEeHUsI UMITYJIbCA

Nmvnynsc. M3MeHeHne ummynbca MarepuanbHOM Touku. CucteMa Ten. 3akoH
COXpPaHEHUSIUMITYJIbCA.

Ipumepnvle memvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM:

PeaktuBHoe nBwxenue B mpupone.PaccnenoBanue JITII ¢ momompro 3akoHa
COXpaHEHHs UMITYJIbCa.

Xapaxmepucmuka 0CHOBHBIX U008 0esAmeIbHOCMU: YTEHUE U 00CYKeHNE TeKCTa
CTaTeMMHTEPHET-CalTOB, OOCYXKJE€HUE AOKIAJ0B U NpPE3eHTAIMil, COCTaBICHUE U
pelieHue 3aaa4, o0cyxaeHnecrnoco0oB pemieHus (moarotoska k OI'D no ¢usuke).
Craruka

PaBHOBecue temma. MomMeHT cuiibl. Y CIIOBUSL paBHOBeCHs TBepaoro tena. IIpocteie
MEXaHU3MBI.

Jlabopamopnvie pabomui(c HUCNONAb30BaHHEM oOopynoBanusi «Touka
pocTay):

Omnpenenenne MEHTPOB MACC PANTMYHBIX TEN (TPU CIIOCO0A).

IIpumepnvle memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

[IpuMeHeHne MPOCTBIX MEXAaHU3MOB B CTPOUTENBCTBE: OT 3E€MIISIHKA 10
Hebockpeba.MccnenoBanre KOHCTPYKIIMH BEIOCUIIE A,

Xapaxmepucmuka 0CHOBHbIX U008 OesmeNlbHOCmU: YTeHUE U 00CYKICHUE TeKCTa
CTaTEHWHTEPHET-CANTOB, OOCY)XKJICHUE JOKJIAI0B M IPE3CHTAIMI, COCTABICHUE U
penieHue 3aaa4, o0CykaeHnecrnoco0oB pemeHus (moaroroska k OI'D mo dusuke).
Mexannuyeckue KoJe0aHus U BOJHbI

Mexanndeckue konebanusi. [IpeoOpasoBaHuwe »dHEPrUM TPH MEXaAaHUIECKUX
KoneOanmsix.MaTeMaTHdeCKuii W TPYXKUHHBIM ~ MasTHUKA.  CBOOOIHEIE,
3aTyXalllhue U BBIHYXKJIEHHbIE KoJjeOaHus.Pezonanc.MexaHn4eckue BOJIHBI.
JImiHa ¥ CKOPOCTh BOJIHBI. 3BYK.

Jlabopamopnvie pabomui(c UCHOAB30BaHHEM oOopynoBaHusi «Touka
pocTay):
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N3yuenune kosneOaHuii HUTSTHOTO MasiTHUKA.

IIpumepnvle memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM:

CtpyHHBIE MY3bIKallbHble UHCTpYMEHThI. KonebaTenbHble CUCTEMBI B MPUPOJAE U

TEXHUKE.

Xapaxmepucmuka 0CHOBHbBIX U008 OesamelbHOCmU: YTEHUE U 00CYKIEHUE TEKCTa

CTaTEHMHTEPHET-CANTOB, 00CYXX/ICHHUE JTOKJIAJIOB U MPE3CHTAlNi, COCTABICHUE U

penieHue 3aga4, 0ocyxaeHrecnocodos peuenus (noaroroska k OI'D o gusuke).

JJIeKTPOMATHUTHBIE KOJIeOAHUS U BOJIHBI

[lepemennslil anexTpuueckuii Tok. KonedarenbHblil KOHTYp. BBIHYXIEHHBIE U

cB0OO1HBICe DMKOeOansa.OM BOJIHBI U KX CBOMCTRBA.

IIpumepnvle memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM:

[MpuHuunel paauocBszu U TeneBuacHus.Bnusaue DM u3nydyeHHl Ha JKHUBBIC

Opranu3Mbl. MI3roToBiieHUE YCTAaHOBKH ISl JEMOHCTPAMU ONBITOB 0 DM,

OnextpomarautHoe uznydenrne CBU-neuun.Mcropruueckasi peKOHCTPYKIUS OMIBITOB

Awmnepa.

Xapaxmepucmuka OCHOBHBIX U008 OeAmelbHOCU: YTEHNUE U 00CYKJIEHUE TeKCTa

CTaTEHMHTEPHET-CANTOB, OOCYXJICHUE JOKJIAI0B M MPE3CHTAIMI, COCTABICHUE U

pereHue 3aaay, 0oCcykaeHuecnoco0oB pemenus (moarotorka k OI'D no duzuke).

Onruka

Hcrounuku cBeta. [lelicTBusl cBeTa. 3aKOH MPSIMOJIMHEMHOTO paclpOCTpaHEHHUs

cBeTa. 3aKOHOTpakeHus cBeTa. [locTpoeHne n300paxeHnil B INIOCKOM 3epKalie.

3aKOH MPETOMIICHUSI CBETa HA IUIOCKOHN I'paHULE ABYX OJHOPOIHBIX MPO3PAUYHBIX

cpen.llpenomnenue cBera B npuszme. Jlucnepcus cBera. SIBIEHUE IOJHOTO

BHYTpeHHero oTpaxkeHus.Jlunzpl. Tonkue nunH3bl. [locTpoeHue wuzoOpaxeHui,

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

pocTay):

DKCnepuMEeHTalIbHAsl TPOBEPKA 3aKOHA OTPAYKEHHUSI CBETA.

N3mepenue nokazaress NpeaoMICHUs! BOJBI.

N3mepenne GoKyCHOTO pacCTOSIHHS COOMPAIOIIEH JIMH3BIL.

IIpumepnvle memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:

Hctopus nuccneqoBanusi CBETOBBIX SIBICHUN.

Hctopuueckas peKOHCTpyKIus Teneckona I anues.

N3roroBneHne Kamena0cKona.

Xapaxmepucmuka 0CHOBHbIX U008 OesmelbHOCmU.: YTeHHE U 00CYKICHHE TeKCTa

CTaTEHWHTEPHET-CANTOB, OOCYXJICHUE JOKJIAI0B M IPE3CHTAIMI, COCTABICHUE U

pemieHue 3anad, o0cyxaennecrnoco6oB pemenus (moaroroska k OI'D mo ¢usuke).

DuU3MKa aTOMA U aTOMHOI0 s1/Apa

Crpoenue artoma. llornomenue u wucmyckaHue cBeta aroMamu. OnNTUYECKUE

cnekTpbl.OnbITel Pesepdopna. [lnanerapuas monens atoma. CTpoeHUE aTOMHOTO

aapa. 3apsA0BOE MMACCOBOE YHUCHA. SIepHbIE CWIbL. JHEPrus CBA3W ATOMHBIX

sanep. 3aKOH paauoakTHUBHOrO pacnana.Anbha- u Oerta-pacnagsl. IlpaBuiia

cMenleHud. A nepusie peakuuu. Jlenenue u cuHTe3 saep. fAnepHas dHEpreTuka.
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Ncrounuku sHeprunConHna u 3Be31.Perucrpanus snepHbIX uityyeHuid. BiusHue
PaaMOaKTUBHBIX M3JyYEHUN HA KMBBICOPTraHU3MBbL. J[o3uMeTpus. DKOIOTrnYecKue
poOJIeMbl IEPHON YHEPTETUKHU.

IIpumepHvie memuvl npOEKMHBIX U UCCAEO0BAMENLCKUX PADOM:

Hcropus uzyyenus atoma.

N3mepenue KI1J] conneuHoii 6atapen.

HeBuaumele n3aydeHHs B COEKTPE HAIPETHIX TE.

Xapaxkmepucmuka 0CHO8HBIX 8UO08 0esAmMeIbHOCMU. YTEHUE U 00CYKIEHUE TEKCTa
CTaTeMMHTEPHET-CalTOB, OOCYXKJE€HUE JOKIAJ0B U NpPE3eHTAIMil, COCTaBICHUE U
penieHue 3aay, o0cyxaeHnecrnoco0oB peuieHus (nmoarotoska k OI'D no ¢usuke).
®opmMbl OpraHu3anuu 00pa3oBaTeJIbHOI0 NMpouecca:

- TPYIIOBAs;

- UHIMBUAYaJIbHAS;

- (pponTaNBHASL.

Beaymme rexnosorum:

Hcnonb3yroTess 3I€MEHThI CHEAYIOIMUX TEXHOJOTUN: MPOEKTHAs, MPOOJIEMHOTrO
00y4eHHUs, HHPOPMALIUOHHO-KOMMYHHUKAIIUOHHASL, ~ KPUTUYECKOTO  MBIIJICHUS,
poOJIEMHOT0 IMajIora, UTPOBasl.

OcHOBHBIE MeTOABI PA00THI HA YPOKe:

Benymumu metogamu  oOyueHHsl SBISIOTCS: 4aCTUYHO-TIOMCKOBOM, METOJ
MaTEeMaTU4YECKOTOMOAEIUPOBAHUs, AKCUOMATUUECKUN METOL.

DopMBbI KOHTPOJIS:

Tak kak 3TOT KypcC SABJISETCS TONOIHUTENbHBIM, TO OTMETKA B 0ajulax HE CTaBUTCA.
VYyamuiicss y4yuTcsl OLEHUBaTh ceOsl M JAPYIMX caM, YTO IO3BOJIIET pa3BHUBATh
YMEHHS CcaMoOaHajlu3a HCIOCOOCTBYET pPa3BUTUIO CaMOCTOSITEJIBHOCTH, Kak
CBOMCTBY JIMYHOCTH Yy4alllerocs.BbIABIEHME NPOMEXKYTOYHBIX M KOHEUYHBIX
pe3yibTaTOB  y4YallUuXCs  IMPOUCXOAMUT  YEPE3NPAKTUYECKYIO  JCATEIBHOCTD;
3a4eTHBIC PAOOTHI:

* TeMaruyeckas MOJ0OpKa 3a7ad pazIMYHOTO YpPOBHS  CIOXKHOCTH C
IIPEACTABICHUEM pPa3HBIXMETOJOB pEIICHUS B BUIEC TEKCTOBOI0 JOKYMEHTA,
npe3eHTalnu, (JIII-AaHUMALMHN, BUIEOPOJTUKANIH WED - cTpanuibl (caiita)

* BBICTaBKa IIPOEKTOB, IIPE3CHTALUM;

* IEMOHCTpPALMs 3KCIEPUMEHTA, KAUECTBEHHOW 3a/1aul C KaYE€CTBEHHBIM (YCTHBIM
WIN B BHUJCHPUIOKEHUSA, B TOM 4YHCIIE, IPE3EHTALME) ONMCAaHUEM IIpoLecca Ha
3aHATUH, PECTUBATIECIKCIEPUMEHTOB; GU3NUECKUE OTUMITHAIBI.
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Ne [Hara Tema ypoka Hcnoan3oBanue pumeya
n/n | TPOBEICHUS 060opy10BaHMsI HEHTPA |[HHE
IInan | dakr €CTeCTBEHHOHAYYHO
¥ TeXHOJIOTHYeCKOM
HAIIPaBJICHHOCTEH
«Touka pocra»
1. Beenenue (14)
BBomnoe 3amstme. llemm  wuzamaum | KommbrotepHoe
1 kypca.Texnuka 6e30macHOCTH. 00opynoBaHue
2. PoJib DKkCiepuMeHTA B sKU3HM YesioBeKa (34)
Cucrema enuHUL, IOHATHE O KomnbsroTepHoe
2 NPSMBIX H KOCBEHHBIX H3MEPEHUSX obopymoBaHue
DU3NYECKUI IKCTIEPUMEHT. OOGopynoBanue s
Bunel puznueckoro skcrepuMeHTa. JIEMOHCTpaIHi
[MorpenrHocTh M3MepeHUs. Buabt
MOrpemHocTeN n3Mepenns. Pacuér
3 MOTPEUTHOCTH N3MEPEHHSI.
JlaGopaTtopHnast pabota OOGopynoBanue 1j1st
«3mepenne o6beMa TBEpAOTO nabopaTopHbIX paboT U
4 TCIIA). HpaBHna 0(1)OpMJ'IeHI/I$I YUYEHUUYECKUX OMBITOB
nabopaTopHO pabOTHI.
3. Mexanuka (84)
5 PaBHOMEpHOE M HEpAaBHOMEPHOE OGopynoBaHue 1j1st
JIBHYKEHUSI. 1a00paTOPHBIX paboOT U
6 ['padpuueckoe npeacraBneHne YYEHHUYECKUX  OIBITOB
ABWIKCHWA. (Ha 06a3e KOMILIEKTOB
Pemenue rpaq)nqecxmv( 3ajad, st OTD)
7 pacuer IMyTH U CpeAHEH CKOPOCTH
HEPABHOMEPHOIO JBU)KCHHUSL.
8 [TonsiTHE MHEPLIMH U UHEPTHOCTH.
LlenTpoOexHas cuia..
9 Cuna ynpyrocrtu, cuiia TpeHHUs O6opynoBanue st
71a00paTOPHBIX padboT U
Jlaboparopuas pabora YUEHUYECKUX  OTIBITOB
«HccnenoBanue 3aBUCUMOCTH
. (Ha ©0a3e KOMIUIEKTOB
CHWJIBI YIIPYTOCTH, BOSHUKAIOIIEH B
10 NpY)XHHE, OT CTENEeHH JePopMauu ans OI'D)
PYKUHBD.
JlaGopatopHas paboTa
11 «Omnpenenenue ko3 purrenta
TPEHUsl Ha TPUOOMETpEY.
JlaGopatopHas paboTa Ob6opynoBanue st
«HccnenoBanne 3aBUCMMOCTH 1a00paTOPHBIX PadbOT U
12 CHJIBI TPEHHUS OT CHJIBI YUYECHHUYECKUX OTIBITOB
HOPMAaJIbHOTO TaBJICHUS.
4. I'mapocraTuka (124)
13 [InoTHOCTH. 3anaua uaps ['epona O6opyoBaHue st
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Penienue 3a71a4 MoBBIIIIEHHOM JIEMOHCTpanui
14 CJIO’KHOCTH Ha pacyeT IJIOTHOCTU
BEIIECTBA.
15 Pemenne 3a1a4 nOBBIIICHHOM O6opynoBaHue Ajs
CJIOKHOCTH JIEMOHCTpALIUIA
16 JlaBieHue KUIKOCTH M Ta3a. 3aKOH
[Tackans
17 Coo01maronimecs: Cocybl.
18 Jlabopartopnast pabota OOGopynoBanue ajst
«M3rotoBiieHne Moaeu (POHTAHAY mabopaTOpHBIX paboT M
19 Tla6opatopHas pa6ota VICHUYECKUX  OIBITOB
«BroToBiieHre MOJIEH (POHTAHA» (Ha base KOMIIEKTOB
3axon [Tackans. JlaBneHne B ot O1'3
KUJKOCTSX M ra3ax.
20 lMunpaBnryeckre MayuHbL.
Coo0maronirecs: CoCybl.
21 BriTankuBaromias cumna. 3akoH OOGopynoBanue s
Apxnmena. JIEMOHCTpaIHi
JlaGopaTtopHnast pabota OOGopynoBaHue 1j1st
22 «BrlIsscHEHUE YCITOBUS IJIaBaHUS 1abopaTOPHBIX padboT U
TEI. YUEHUYECKUX OTIBITOB
23 bnoxk 3agau Ha 3akoH Ilackans, OOGopynoBanue s
3aKOH ApXuMea. JIEMOHCTpaIuil
24 bnoxk 3agau Ha 3akon Ilackas,
3aKOH ApXuMea.
5. Craruka (104)
25 bnox. Peryar. O6opymoBanue st
JEMOHCTpaIn
26 PaBHoBecue TBepapix Ten. MomeHT
cuibl.IIpaBuio MOMEHTOB.
27 [entp TSDKECTH. Uccnenosanue | Obopynosanue s
Pa3IUYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTPALIHI
28 KoMOunupoBaHHblie 3a1a4u,
UCIIOJIB3YSI YCIOBHS PAaBHOBECHSL.
29 KomOunupoBanHsie 3a1auu,
HCIOJIB3YSl YCIIOBUS PABHOBECHS
JlaboparopHas pabota O6opynoBanue st
«U3rotoBienue paboTarorien 1abopaTopHbIX paboT U
30 cuctembl 010k0B». OdopmieHue YUEHUYECKUX  OIBITOB
paboTHI. (Ha ©0a3e KOMILIEKTOB
Pa6oTa Haj mpoexToM «BIoKm». s OI'D
JlaGopatopHas paboTa
«M3rotoBnenue paboTaromiei
31 CHCTEMBI OJIOKOB.
JlaGopatopHas paboTa Ob6opynoBanue st
«M3rotoBienne paboTaromieit nabopaTopHbBIX paboT U
32 CUCTEMBI OJIOKOBY. YUEHUYECKUX OTIBITOB
23 Odopmnenue pabOTHI. KomnsroTepHoe
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134 | \ | 3amura npoekTos. | o6opynoanue \
Kanenaapuo-temaruueckoe niianHnpoBaHue 8 Kjiacc
Ne Hara Tema ypoka HUcnoab3oBanue puMe
/m | IPOBEICHUS 000py/1I0BaHMsI LIEHTPA | yaHNE
IInan | dakr €CTeCTBEHHOHAYYHO
U TeXHOJIOTUYeCKOM
HAIIPaBJICHHOCTEH
«Touka pocray»
1. BBenenue (14)
BBonnoe 3anstue. llenn wu3amaum | KommnerotepHoe
1 kypca. Texnuka 6e30macHOCTH. 00opynoBaHue
2. TennoBvple siBjaenus (12 1)
PaznooOpazue  temnoBbixsaBiaeHui. | KommbrorepHoe
2 TemoBoe paciupeHueTes. o0opyioBaHue
JlaGopaTtopnast pabota OOGopynoBaHue 1j1st
«3MeHeHMs UTMHBI TeJla IIPU nabopaTopHbIX paboT U
3 HarpeBaHUU U OXJIAXKJACHUNY. YYEHHUECKHUX OIBITOB
Tennonepenaua Habmronerne OOGopynoBanue s
TETJIOTPOBOHOCTH BOJIBI U JIEMOHCTPAITHIA
4 BO3/yXa.
JlaGopaTtopnast pabota OOGopynoBaHue 1j1st
«3Mepenne ynenpHOi 1abopaTopHBIX paboT U
TEIIOEMKOCTH PA3IMYHBIX YUEHUYECKUX  OTBITOB
S BELLIECTBY. (Ha 0a3ze KOMILJIEKTOB
[InaBneHue u OTBEpIEBAHHUE. g OI'D
Jlabopartopnas pabota «OTIMBKa
6 napauHOBOTO COJAATUKA»
JlaGopaTopHas pabora OOGopynoBaHue 1jIst
«Habmronenue 3a miaBieHueM 71a00paTOPHBIX paboOT U
7 JbAA» YUEHUYECKUX OTIBITOB
Pemenue onuMnuaaHbIx 3a1a4 O6opynoBanue st
8 Ha ypaBHEHHE TEIUIOBOro OaaHca JEMOHCTpAIHii
Pemenue onuMnuagHbIx 3a1a4 O6opynoBanue amus
9 Ha pacy€T TEIUIOBBIX MPOIIECCOB JIEMOHCTpAIHi
10 JlaGopaTtopust kpucrauiorpaduu.
Hcnapenue 1 KoHAEHCAIHSL. O6opynoBanue st
11 JIEMOHCTpaIuit
CocraB atmocdepsl, O6opynoBanue amus
HaOII0ICHHE nepexoaa I[eMOHCTpaI_II/II\/’I
HEHACBHIIIIEHHBIX TTApOB B
12 HACBIILCHHBIE.
Brnaxnocts Bo3myxa Ha pasubix | OOopynoBaHue IS
13 KOHTHHEHTaxX JIEMOHCTpAIHii
3. DuaexkTpuveckue siBjieHus (84)
Mukpomup. Monenu aroma, Ob6opynoBanue Juist
14 cyliecTBoBaBIre 10 Havana XX JIEMOHCTpAaIHi
Wcropus OTKpHITUS U JEHCTBUS KommsrotepHoe
15 raJIbBAaHHYECKOTO 3JIEMEHTa 060pyI0BaHHe
16 HcTopus co3nanus 31eKTpoopHOit
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MaIIHbI
OmneiThl BonbTa. DnekTpudeckuii KomnbrorepHoe

17 TOK B 9I€KTPOJIUTAX. 06opy0oBaHye
Pemienne onuMnuaaHbIX 3a1a4 Ha OGopynoBanue st

18 3aKOHBI TOCTOSTHHOTO TOKA JIEMOHCTpAIHH
Habmtonenue 3aBucuMocTu O6opynoBanue ais
COTIPOTHUBJICHUS IPOBOJHHUKA OT JIEMOHCTpALIHH

19 TEMIIEPATYPHI.
JlabopaTtopnast pabota OGopynoBanue ajst
«OrmpeneneHne CToMMOCTH 1abopaTopHbIX paboT U
U3PACX0JI0BAHHOMN JIEKTPOIHEPTHH | YUCHHYECKUX  OTBITOB
10 MOIIIHOCTH MOTPEOUTEINS U N0 (Ha ©0a3ze KOMIUIEKTOB

20 CUBTIHKY» ans OID
Pemienne omumnmaaHbIX 3a71a4 OOGopynoBanue s

21 Ha TEIUIOBOE JICHCTBHE TOKA JIEMOHCT AL

4. DyeKTPpOMArHUTHLIE siBJIeHUs (34)
DIIEKTPOMArHUTHBIE SIBIICHUS. O6opynoBanue st

22 DJIeKTPOM3MEPUTENBHBIE IPHOOPEL. | JEeMOHCTpAIHii
MarnuTtHasg anomanus. Marauteele | OGopymoBaHUe TSt

23 Oypu JIEMOHCTpaIuit
PaznoBumHocTn

24 3JIEKTPOABUTATEIEH.

5. OnTuveckue siBjienus (74)
HcTouHuKH CBETa: TEILIOBEIC, OOGopynoBanue s

25 JIFOMHHECIICHTHBIC JIeMOHCTpALHiA

DKCIEPUMEHT HAOIIOICHUE.
MHoTroKpaTHOE N300paKEHHE
npeMeTa B HECKOJIBKHX TUIOCKHX

26 3epKajiax.
M3roToBUTH MIEPUCKOIT M CETO OO6opynoBaHue st

27 MTOMOIIIBIO TIPOBECTH HAOIOICHUS JIEMOHCTpAIHHA
[IpakTHyeckoe NCIob30BaHNE OOGopynoBaHue 1jIst

28 BOTHYTBIX 3€pKaj JIEMOHCTpAIIHA
3puTeNbHbIE WILTIO3HH, O6opynoBanue  ams
MOPOXKIAEMbIC TIPEIIOMIICHHEM JIEMOHCTpAIHi

29 cBera. Mupaxu.

30 Pa3BuTHE BOJIOKOHHOM ONTHKH
Hcnonp30BaHNEe 3aKOHOB CBETA B

31 TEXHHUKE

6. YesroBek u npupoaa (44)

32 ABTOMaTHKa B HallleH KU3HH . KomnsroTepHoe

33 Paauo u TeneBuaeHue obopynoBaHue
ANbTepHATUBHBIE UCTOYHUKU

34 JHepruu. Buasl anekrpoctaniuui
Hayxka ceronns. Hayka u

35 0€30MacHOCTh JIFOJIEH.
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[Hara Tema ypoka Hcnoan3oBanue puMe
Ne IIPOBEJICHUS o0opyaoBaHMs LEHTpa | YaHUE
/n | Iaan | dakr €CTeCTBEHHOHAYYHOM
¥ TeXHOJIOTHYeCKOMH
HAIIPaBJICHHOCTEH
«Touka pocra»
1. Beenenue (14)
BBonnoe 3anstue. llenn wu3amaum | KommnerotepHoe
1 kypca.Texnuka 6e30macHOCTH. 00opynoBaHue
2. Kunemaruka (7 1)
CriocoObl onucanus O6opynoBanue as
2 MEXaHMYECKOTO JIBUKEHUS JIEMOHCTpaIHii
[IpsimonuHeliHOE paBHOMEPHOE OGopynoBaHue 1Ist
JBU>KEHHUE MO TTOCKOCTH? CMOTpst JIEMOHCTpAIIHiA
3 M3 KaKO# TOYKHU HAOIIOIaTh
OTHOCUTENBHOCTD JIBUKECHHUSL. O6opynoBanue st
4 CI10oXeHHE NBIKEHUH. JIEMOHCTpaIuit
Jlabopamopuvie pabomuwi: OOGopynoBanue st
«M3ydenne NBMKEHHS CBOOOIHO 1a00paTOPHBIX paboOT U
najalero tenay, «M3yuenue YUYEHUYECKUX OTIBITOB
S JBUKEHHS TEJa 110 OKPYKHOCTH»
Kak u xyzna noJsierena BULLIHEBas OGopynoBaHue st
KocTtouka? Pacuer TpaekTopuu JIEMOHCTpAIIHiA
JBUKEHUS TEJ U MepCOHaKei
6 pacckasoB P.Pacns o Mionxaysene
HcTtopuyeckasi peKOHCTPYKIUS O6opynoBanue ass
onbITOB ["anmuies no onpeneneHuto JIeMOHCTpALIHi
7 yckopeHus g.
Omnpenenenue CKOPOCTU O6opynoBanue ais
PaBHOMEPHOTO ABMKEHUS IIPU JeMOHCTpALIHi
UCIOJIb30BaHUU TPEeHaXepa
8 «0eroBasi IOPOKKay.
3. Innamuka (84)
Cuna Bomy, cuia yoexkIeHus Win O6opynoBanue amst
9 cuia - pu3ndeckas BelIuynHa? JIEMOHCTpAIHii
Jlabopamopnas paboma: Ob6opynoBanue st
10 «3MepeHune Maccel Tenay n1abopaTopHBIX paboT U
JIBuxeHue Tena noj AeicTBUEM YUYEHUYECKUX OIBITOB
11 HECKOJIBKMX CHJI
JIBU)KEHME CUCTEMBI CBSI3aHHBIX Ob6opynoBanue Juis
12 Tel JIEMOHCTpAaIHii
Jlabopamopnvie pabomwr: |  O6OpynOBaHHE IS
«3ydeHne TpeHus CKOJIbKEHUSD) nabopaTopHBIX paboT U
13 YYEHHUYECKHUX OIBITOB
Junamuka paBHOMepHoro aBwxenus | O6opymaoBaHue Amst
14 110 OKPY>KHOCTH JIEMOHCTpAaIHii
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Hcropus pasBuTHA NPEACTABICHUN Ob6opynoBanue st
15 o Beenennoii. ConHeynas cucremMa. | JeMOHCTpALUiA
OTKpBITUSL HA KOHYHUKE TIEpa. Ob6opynoBanue Juist
[IepBble HCKYCCTBEHHBIE CITyTHUKHU JIEMOHCTpaLUi
16 3emun.
4. Umnyabc. 3aKoH cOXpaHeHusl UMIyJbca (34)
17 Kak BbI sIXTy Ha30BeTe... Kommeroreproe
18 PeaktuBHOE NBH>XKEHUE B IPUPO/IE. 00opynoBaHue
Paccnenosanne JITII ¢ nomompro Kommeroreproe
19 3aKOHA COXpPaHEHMsI UMITyJIbCa 000py10BaHNe
5. CraTtuka (2u)
Jlabopamopnas paboma: OGopynoBanue st
«OmpeneneHue EHTPOB Macc 1a00paTOPHBIX paboOT U
20 pa3IUYHBIX TEJ (TPU criocoba)» YYEHUYECKUX OTBITOB
[Ipumenenne mpocTeIX MexaHu3MoB | KommbrorepHoe
BCTPOUTENIBCTBE: OT 3EMIISIHKHU 0 obopyioBaHue
21 Hebockpeba
6. Mexann4yeckue KoJae0aHUs ¥ BOJHBI (34)
22 Buner MagTHUKOB M X KOJIEOAHUH OOGopynoBanue s
23 UYro mepeHocHT BosHA? JIEMOHCTpAIIHH
KonebarenbHble cucTEMBI B IPUPOJIE
24 HTEXHUKE
7. DNeKTPOMArHUTHbIE KOJIe0aHUs U BOJIHBI (24)
DKcrepuMeHTalIbHAs POBEpKa Kommnsroreproe
25 cBoiicTB DM BOJIH. 060py0BaHHeE
Uccnenosanue snexkrpomaruutHoro | KommnerotepHoe
26 m3nydenus CBU-neun 060py0BaHHeE
8. Onruka (44)
. 3roroBnenue moenu KommerotepHoe
27 KaJIei T0CKOTA. 060pyIoBaHKE
DKcrepuMeHTalIbHas IPOBEPKa O6opynoBanue aist
28 3aKOHA OTPaKEHHUsI CBETA. JIEMOHCTpAIHii
Jlabopamopnas paboma: OOGopynoBaHue 1jIst
«M3mepenue nokaszarens nabopaTopHbIX paboT u
29 PEOMIICHUS BOJIbI» YUEHUYECKUX OTBITOB
Kak otnuuarorcst nokaszarenu O6GopynoBanue  ams
30 MPENOMIICHUS [IBETHOTO CTEKIIA JEMOHCTpAIHii
9. ®u3uKa aToMa ¥ aTOMHOrO0 siipa (44)
[Tornomienue u uCIycKaHue CBETa KomnbrotepHoe
31 atoMamMu. ONTUYECKUE CIIEKTPBHI. 060py0BaHHe
H3smepenue KIIJ COJIHEUHOM
32 Oarapeu KomnsroTepHoe
Brnusinue paanoakTUBHBIX obopynoBaHue
33 U3ITy4YeHUI Ha KUBBIE OPTaHU3MBI
2 CriocoOblI 3auThI OT

PAaAOAKTUBHBIX I/ISJIy‘-ICHI/Iﬁ
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