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1. IMosicHUTEIBLHASA 3ANIUCKA

®duznueckoe oO0pa3oBaHUME B CHUCTEME OOIIEro CpeaHero o0pa3zoBaHUs
3aHMMaeT OJHO U3 BEOyIIUX MECT, ABJISeTCS (PYHIaMEHTOM Hay4YHOTO
MHUPOIIOHUMAaHHUsI, 00ECIIEYNBAET 3HAHNE OCHOBHBIX METOJIOB M3YYCHHS TIPHUPOJIHI,
byHIaMEHTAIBHBIX HAYYHBIX TEOPHUH © 3aKOHOMEpPHOCTEH, QopMupyer y
YYaIIUXCsl YMEHUS UCCIIEIOBATh U OOBSCHSTH SIBJICHUS TIPUPOJIBI M TEXHUKH.

K ceapmomy kmaccy ydammecss B 3HAYUTEIBHOW CTEICHH YTPAYMBAIOT
WHTEpEC K U3YUYEHUIO SIBIICHUN OKPYXKAIOIIEr0 MUpa, a MIIAJIIINE MIKOJbHUKH €Il
HAXOJIATCSA B BO3PACTE «IIOUYEMYYEK» U KUBO MHTEPECYIOTCS SBICHUSIMU MTPUPO/IBI,
pa3IMYHBIMM ~ TEXHUYECKUMM  YCTpoHMCTBaM, HO  OypHOE  pa3BUTHE
TEJICKOMMYHHUKAIIMA W CPENICTB CBSI3U MPHUBEIO K 3HAYUTEILHOMY POCTY OOBheMa
uH(popMmaiu, kotopas OykBajibHO 0OpyiinBaeTcs Ha pedeHka. C 0JHOI CTOPOHBI,
ydamiecsl mojy4yaloT MHOTO CBEICHUH O SBICHUSX OKPY)KAIOIIETO MHUpa €Ile J0
U3YUYCHUS TIpeaMeTa «(Hu3uka», ¢ Apyrod — 3Ta MHGOPMAIHS 3a4acTYyHO SBIISCTCS
HEJIOCTOBEPHOM, OCHOBAaHHOM Ha BBIMBICIE U ciyxax. [lostomy BcTaer
HE00XO0AUMOCTh (POPMUPOBAHUS AJCKBATHBIX MPEJCTABICHUN O MHUpPE U YMEHUUN
pabortath ¢ nHpOpMaIUeH.

N3yuenne Gu3MKKM B paHHEM BO3pacTe 3HAKOMHUT YYAIIUXCA C METOJAMH
U3YUYCHUS OKPYIKAIOIIET0 MHUPa, AT yJaIIuMCs TIOHSITHE O METO1ax (DU3UKHU, YUUT
X HaAOJIFOMaTh, MOJL30BATHCS NPHOOpPaMH, M3MEPSATh, CTABHTHh OIBITHI, JIETIATh
BBIBOJIBI, TPUMEHSATH 3HAHUS JIJIs1 OOBSICHEHHS SBJICHUN MMPUPOJILI 1 MHUPA B IICIIOM.
Pebsita yeTko ycCBauWBarOT Kpyr SBJICHUHN, U3y4aeMbIX (U3UKOW, YMEIOT HX
Kiaccu(uImpoBaTtb, MOTYT U300pa3uTh pHUCYHKaMH (U3HUECKUE SBICHUS,
OMHCcaTh MX W HA3BaTh; MPHOOPETAIOT TNEPBOHAYAILHBIE CBEACHHUS O CTPOCHHH
BEIIECTBA: JAPOOJICHUM HA YaCTH WM TMOJYYEHUU M3 YacTeil IeJ0oro; 3HaIT, 4YTO
MOJICKYJIBI JIBIDKYTCSI WM B3aUMOJCHCTBYIOT; pa3IM4yalOT C TOYKHA 3PCHUS
MOJICKYJIIPHO-KHHETHICCKON TEOPUU CTPOCHHUE TBEPJIBIX, KUIKUX, Ta3000pa3HBIX
BCIIIECTB; 3HAIOT 0C000€ B3aMMOJCHCTBHE MOBEPXHOCTH >KHIKOCTH, UTO KaXKiaas
MOJIEKyJla WMeeT Bec. Kpome TOro, OHM TOJYYarOT HABBIKH BBITIOJHEHUS
HAOIOCHUN U TIpakTU4YeCKux padbot. Takum obOpazoM, paHee uzydeHUe (PU3UKU
dbopMupyeT y ydYaIIUXCA EAWHYIH EeCTECTBCHHOHAYYHYIO KapTUHY MHPAa,
CIIOCOOCTBYET PACKPBITUIO OOIIHOCTH METOJOB HMCCIIEIOBAHUS, MPUMEHSICMBIX B
CCTECTBEHHBIX HayKax.

[Iporpamma Kypca BHEYPOYHOU ICATEIBHOCTH «3aHUMATEIbHAS (UMK
pa3paboTaHa B COOTBETCTBUU C MPABOBLIMHU JIOKYMEHTAMHU, PETIIAMEHTUPYIOIIUMHU
NeATEeTbHOCTh  00pa30BaTeNbHBIX ~ OpPraHW3alliid B YacTH  MPOTpaMm
JOTIOTHUTENBHOTO oOpa3zoBanmsi. Peanmmzamus oOpa3oBaTeIbHON MPOTPAMMBI
HaIpaBjeHa Ha YAOBIIETBOPEHUE OOpPa30BATEIbHBIX MOTPEOHOCTEH M WHTEPECOB



oOyuaromuxcs. HoBusHa nmporpamMmbl 3akTI04aeTCsl B TOM, YTO HAa BCEX dTamax ee
peanu3anuyu NPUMEHSIIOTCS. WHHOBALMOHHBIE TEXHOJIOTUM M MPENyCMAaTPUBAET
MIPOBE/ICHNE 3aHATUH C UCTIOJB30BaHHEM 000pyaoBaHus 1eHTpa «Touka pocTay

[lenaroruyeckass  1€1€cOOOpPa3HOCTh,  MpOrpamMMbl  3aKJIIOYE€HA B
3¢ (deKTUBHON OpraHu3alnuu o0pa3oBaTENbHBIX, BOCIUTATEIBHBIX U TBOPYECKHX
IPOIIECCOB, OCHOBBIBAIOIIMXCA Ha €OUHCTBE (OPMHpPOBAHHUS  CO3HAHUS,
BOCIIMTAHUS U MTOBEJICHUS AETEN B YCIOBUAX COLMYMA.

B ocHOoBe peammsanuM OporpaMMbl  JIEKHAT  AKTHBHBIM  IIPOLIECC
B3aMMOJICUCTBUS TeJarora M BOCIUTAHHUKOB: B COBMECTHOM  OOUICHUH
BBICTPAMBAECTCS CUCTEMA KU3HEHHBIX OTHOLICHWN W IEHHOCTEH B E€AUHCTBE C
JEATEIBHOCTBIO.

@opMmupyercst OnaronpusTHas cpena s WHAWUBUAYAJIbHOTO PAa3BUTHS
JieTel, MPOUCXOJUT CaMOpa3BUTHE, caMopeau3alusi, (GopMuUpyeTcs TBOPUYECKU
aAKTUBHAs JINYHOCTb.

Buapl  3aHATHA  ONpPEAENSIIOTCS  COAEp)KaHWMEM  IPOTPaMMbl U
IpeyCMaTPUBAIOT TEOPETHUECKOE U MPAKTUUECKOE 00yUEHHUE.

- TeopeTnueckoe 3aHsATHE — U3YYEHHUE TEMBI B BUJIE Oece/Ibl, JIEKIUH U T.JI.

- CaMocCTOsITENIbHOE 3aHATHE — JETU CAMOCTOSATEIBHO BBINOJIHSIIOT PaldoTy.
HaxoasaT nyTtH peneHns noCTaBJIEHHON 3a1a4H.

-IIpakTyeckue pabOTbl — COBMECTHO C MPENOAABATENIEM BBIOJIHSIIOTCS
IIPOCTBIE ONBITBI M JKCIEPUMEHTHI [JI HAIVISIAHOW JEMOHCTpPALMM JIEUCTBUS
(bU3UYECKUX CUIT U B3aUMO/JICHCTBUH.

-UccnenoBanue, unu mpoOiemHblii ypok. Ilemaror HasbiBaeT mpoliiemy,
CTaBUT 3ajady, a JAeTu uiuyT ee peuieHue. llocne pa3zbuparoTcs BO3MOXKHBIE
HETOYHOCTU C O0O0s3aTeNIbHBIM aKIIEHTOM Ha TIOJIOKUTENBHBIX pe3yjbTaTax B
poJieJIaHHoOM padoTe.

-TBopueckoe 3ansATHE. JleTAM NpPEenOCTaBISIETCS BO3MOYKHOCTH IPUAYMAaTh
COOCTBEHHbIE  3aJauM, ONHCaTh SBJICHHS C BBIOPAHHBIMU  KJIHOYEBBIMHU
napaMeTpaMH.

Ha 3aHATHAX HCIONB3YIOTCS pa3iMyYHble METOIbl OOYYEHHMs: CIOBECHBIE,
HarjsiAHble, npakTuyeckue. ClIOBECHbIE METOAbI — JieKuus U Oecema —
COIIPOBOXKJIAIOTCS  JIEMOHCTpalueil mocoOuil, WILTIOCTPUPOBAHHOTO MarepHaa,
onbITOB. OCHOBHOE MECTO Ha 3aHITUAX OTBOAMUTCA pabOTe MO CO3JAHUI0
NPEANOChUIOK K YAaCTUYHO- TOMCKOBOM NEATENbHOCTH O0y4YaeMbIX, KOTopas
MPOBOJUTCS HA KaXK]IOM 3aHSATUU TOCIIe OOBSICHEHUSI TEOPETUUECKOTO MaTepuaa.

Iesabr0 qaHHON NPOrpaMMBbI SBISIETCS MPOINEAEBTUKA €CTECTBEHHOHAYYHBIX
3HAHWU, HAMPABJICHHAs] HAa aJanTaluio OOydarlolUXCsl MPH U3YYeHUU (PU3UKU B
CPEIHEM U CTapLIEM 3BEHE.

B mpouiecce o0yueHus peaau3yroTcs CIeAyonue 3a1a4n;



OO0Ovyuaronme:

- 3aJI0)KUTh (YHIAMEHT ISl TIOHUMaHUS B3aUMOCBSI3U SIBJICHHM TIPHPOJIBI,
YCTaHOBUTH IPUIUHHO-CJIC/ICTBEHHBIC CBSI3U MEKy HUMU;

- HAy4YuTh IIKOJBHUKOB HAOMOJaTh W ONHKCHIBaTH  HamboJjee
pacmnpocTpaHEHHbIE U 3HAUYMMBIEC JJI 4YeJOBEKa SIBJICHHSI MPUPOJBI, OMPEICIUTDH
HaIpaBIICHUS Pa3BUTHSI U YCBOCHUS 3HAHUHN 1O pa3/esiaM N3y4aeMoro npeameTa;

- Hay4UTh HIKOJIbHUKOB MPEICTaBIIATh MOTYYCHHYIO HH()OPMALIUIO B Pa3HBIX
dbopMax 1 TpaHCTUPOBATH €€ U3 OJHOU (HOPMBI B IPYTYIO.

- ¢GopMHPOBAaTh YMEHHS WCIOJIB30BaTh MPHOOPETEHHBIC 3HAHWUN IS
pEIIeHUs MPAKTUIECKUX 3a/1a4 TTOBCETHEBHOM JKU3HU, 0OecTieueHus1 0€30MacHOCTH
COOCTBEHHOW KHU3HHU.

- pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, YBEPEHHOCTH B BO3MOKHOCTH
YCIICIITHOTO OCBOCHHSI HEOOXOIMMBIX 3HAHUH;

- pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEIA.

- BOCIIUTHIBATh ~ O€pE)KHOE  OTHOIIEHHWE K  OKpYXKawmled  cpee,
HEOOXOJUMOCTh pAIllMOHAJIbHO OTHOCHUTBCA K SIBIICHUSIM JKMBOM U HEXHUBOU
HIPUPOJIBI.

[Iporpamma paccuutana Ha 35 yacoB — 1 yac B Hezelnto B 7, 8 Kiacce.



2. Conep:kaHue Kypca BHEYPOUHOM 1eATEJIbHOCTH

7 Kjaacc

Beenenne. BogHoe 3ansarue. llenu u 3amaum kypca. TexHuka 6€30mMacHOCTH.
Poab 3xcniepuMeHTa B JKM3HH YeJI0BEKa.

Teopus: I3yuuTh OCHOBBI TEOPUHU MOTrpemIHOCTEe. [lorpemHocTd npsMbIX U
KOCBEHHBIX HM3MEpPEHHUI, MaKCUMallbHas MOTPEIHOCTh KOCBEHHBIX HU3MEPEHUH,
y4eT TOTPelIHOCTed W3MepeHuil mpu mnoctpoeHuu TrpadukoB. IlpencraBienue
pe3yapTaTOB U3MepeHuit B hopMe TabmuIl 1 rpaduKoB.

Ilpakxmuxa: OCHOBBl TEOPUM TMOTPEIIHOCTEH MPUMEHATh TMPU BBINOJHEHUH
OKCIEPUMEHTAJBHBIX  3a7a4, IMPaKTUYeCKUX  paldoT. (¢ HMCMOJIb30BAHUEM
odopynoBanus «Touka pocray)

Xapaxmepucmuxka 0CHOBHbIX 8UO08 OesIMENbHOCMU.

[IpuBoauTh mpUMEpPHl OOBEKTOB U3ydYeHUsT GU3NKK (PU3NYECKUE SBICHUSA,
dbusnyeckoe Teno, BemiecTBO, pusznueckoe mnose). HabmrogaTe U aHaau3upoBaTh
busnueckue sBiIeHUS (GUKCUPOBATH M3MEHEHUS! CBOMCTB OOBEKTOB, CPAaBHUBATH
ux U 0000maTh). [l03HAKOMUTBCS € IKCIIEPUMEHTATIBLHBIM METOJIOM HUCCIIEAOBAHUS
npupozasl. COopka mpubOpPoB U KOHCTpYKIui. Mcrnonab30BaHue U3MEpPUTETbHBIX
npuOOpoB. BeinosiHeHHe 1a00paTOPHBIX U MPAKTHYECKUX paldoT. JlmarHoctuka u
yCTpaHEHHUE HEUCIpaBHOCTEW MpuOOpoB. BricTpanBaHuE TUIOTE3 HAa OCHOBAaHUU
UMEIOITUXCS JJAaHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE u HEPaBHOMEPHOE JIBUKEHHUE. I'paduueckoe
MpejCTaBlIeHUE ABWKEHUs. Pelienne rpaduyueckux 3a1ad, pacueT MyTu U cpeaHen
CKOPOCTH HEpPaBHOMEpPHOro JBWXeHus. [loHsTHE WHEpUMHM U WHEPTHOCTH.
[lentpoOexnass cuna. IlpumeHeHue maHHBIX  (QU3UYECKUX  TIOHATHH B
KU3HENEATENbHOCTU YenoBeka. Cuiia ynpyrocTtu, cuja TpeHHUsI.

Illpakmuxa: ViccienoBanue 3aBUCUMOCTH CHWJIbI  YIIPYTOCTH, BO3HMKAIOLIEH B
npy>XuHE, OT cTeneHu nedopmaruu npyxkuHbl. Onpenenenue koddduimenta
TpeHHUs Ha TpuOoMeTpe. (¢ ucnmoIb30BaHueM 00opyroBanus «Touka pocray)
HccnenoBanrie 3aBUCUMOCTH CUJIbI TPEHUSI OT CHJIbI HOPMAJIBHOTO JIABJICHHUS.
Xapaxmepucmuxka 0CHOBHBIX 8UO08 OesMENbHOCIU.

Ananu3 tabnui, rpadgukos, cxem. [lonck 0ObsiCHEHHUST HAOIIOJAEMbIM COOBITHSIM.
OnpeneneHue CBOMCTB MPUOOPOB MO dYepTexkaM M MOJENsAM. AHaIN3
BO3HHUKAIOIIMX TNPOOJEMHBIX cuTyanuid. M3o0paxarb cHUCTEMY KOOpPJIHUHAT,
BBIOMPATH TENO OTCYETA M CBA3BIBATH €TI0 C CUCTEMOM KoopauHaT. Mcnosb3oBaTh
CHUCTEMY KOOpIWHAT JJIsi WM3y4YCHHsS TpsSMOJMHEHHOro aBuxkeHus Tema. COopka
npubOpOB ©  KOHCTpyKuMid. Mcronp3oBaHWE W3MEPUTENBHBIX  MPUOOPOB.
BrimoniHeHre  1a0OpaTOPHBIX M MPAKTHUECKUX padoT (¢ HCMOJIb30BaHHEM
o0opynoBanus «Touka pocta»). /lnarHocTMKa U yCTpaHEHUE HEHCHPABHOCTEH
npubopoB. BwicTpamBaHue THNOTE3 HA OCHOBAaHWM WMEIOIIUXCS JTaHHBIX.
KonctpyupoBanue 51 MOJIEJIUPOBAHUE. Brimonnenune 3alaHul 11(¢]
YCOBEPIICHCTBOBAaHUIO TpuOOpoB. Pa3paboTka HOBBIX BapUAHTOB OIBITOB.
Pa3zpaboTka u mpoBepKa METOAMKHN SKCIIEPUMEHTAIBHON paboThl. PaboTa B Mabix



rpynnax. AHaJIU3UpPYIOT, BEHIOMPAIOT U OOOCHOBBIBAIOT CBOE peLICHHE, TEUCTBUS.
[IpencraBiieHre pe3ysbTaTOB MApHOM, TPYNIIOBOM JEATEIBHOCTH. YYacTHE B
JINAJIOTe€ B COOTBETCTBUH C MPABUIAMU PEYEBOTO IMOBEACHUS.

I'mapocraTuka.

Teopua: 3akon Apxumena, 3akoH Ilackans, THAPOCTATHUECKOE [ABIICHHUE,
COOOIIAIOIINECS COCY/IbI, THAPABINYECKUE MAIITUHBI.

llpakmuka: 3a0auu: BHITAJIKMBAIONIAA CUJIA B PA3JIMYHBIX CHCTEMax; MPUOOPHI B
3aagax (COOOMAr0MUecs COCY/Ibl, THAPABIMYCCKIE MAIIHMHBI, phIYaru, OJIOKH).
OKCnepUMEHTAIbHBIE 3a/IaHUS:

1 )uzmepenue cuiibl Apxumena,

2)U3MepeHre MOMEHTA CUJIbI, ICUCTBYIOLIETO Ha phlyar,

3)usmepenre paboOThl CWJIbl YOPYrOCTH MpU TMOABEME TIpy3a C IOMOIIBIO
MOJBW)KHOTO WJIM HEMOJBUKHOTO OJIOKa(C HMCIOJIb30BAHHEM O000pPYAOBaHUS
«Touxka pocra»)

Xapakxmepucmuxka 0CHOBHbIX 8UO08 OesTMENbHOCU.

AHanu3 tabnun, rpadukoB, cxeM. [louck oObsIcHEHHS HAOII01ae€MbIM COOBITHSIM.
C6opka nmpuOOpoB U KOHCTPYKIMM. Vcroib30BaHHEe M3MEPUTENBHBIX TPUOOPOB.
BrinonHenne 1ab0paTOpHBIX U MPaKTUYECKUX padoT. J[narHocTuka U ycTpaHeHue
HEUCHpPaBHOCTEN NpubopoB. BeicTpanBaHue runore3 Ha OCHOBAHUU MMEIOIIMXCS
nanHbeiX. KoHcTpyupoBanue u wmojaenupoBaHue. PaboTa B Mamnbix rpymnmax.
AHanu3MpylOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE pELIECHUE, JCHCTBUSL.
[IpencraBiieHre pe3yapTaTOB MNApHOM, TPYIIOBOW aesTenpbHOCTH. [loaroroska
COOOIICHU M JOKJIAaJ0B. YYacTHE B JHAJIOT€ B COOTBETCTBUU C MPABUIAMH
pEYEeBOro MOBE/ICHHUS.

Craruka.

Teopus: biok. Peruar. PaBHOBecue TBepAbIX TeN. Y CIOBUSA paBHOBECHUS. MOMEHT
cunbl. [IpaBuiio MomentoB. Llentp Tskectn. HMccnenoBaHnue pas3ivMUHBIX
MeXaHH4Yeckux cucreM. KoMOMHMpOBaHHbIE 3aJaud, UCIOJB3YS YCJIOBHUS
pPaBHOBECHSI.

IIpakmuxka: VIzroroenenue paboTaroieil CUCTEMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCIU.

Amnanu3 tabmui, rpadukos, cxeM. [louck oObsICHEHHS HAOII01aeMbIM COOBITHSIM.
OmpenencHue CBOWCTB NpHOOPOB MO  dYepTeXkaM M MOJCIsAM. AHaIM3
BO3HHUKAIOIIMX TMPOOJIeMHBIX cuTyanuil. HaOmromate JedcTBHE  MPOCTHIX
MexaHu3MOB. [l03HaKOMUTBCS ¢ (PU3UMYECKOM MOJENbI0 «aO0CONIOTHO TBEPIOE
Teno». Pemate 3aaun Ha npuUMeHEHHE yciaoBHs(IIpaBUiIa) paBHOBECHsS pblyara.
[IpumeHsTh ycioBue (MpaBUJIO) paBHOBECHs pblyara JJjisi oObSICHEHHS JEUCTBUS
pa3IMYHBIX MHCTPYMEHTOB, MCIOJb3YyEMbIX B TEeXHUKe U B ObiTy. COOpka
npuObOpoB M KOHCTpyKuMi. Mcronbp3oBaHWEe HW3MEPUTENBHBIX — MPUOOPOB.
BrimonHenne 1ab0paTOpHBIX U MPAKTUYECKUX padoT. JlnarHocTuKa U ycTpaHEHHUE
HEUCTpPaBHOCTEW mpubopoB. BricTpanBaHne runore3 Ha OCHOBAHUU MMEIOIIMXCS
naHHbIX. KOHCTpyupoBaHMe # MOAEIMPOBAHME. BbINONHEHME 3aJaHUKA 1O
YCOBEPIICHCTBOBAaHUIO TpuOOpoB. Pa3paboTka HOBBIX BapHAaHTOB OIIBITOB.
Pa3paboTka 1 mpoBepka METOAMKHU IKCIEPUMEHTAIbHON pabOThI.



PabGota B ManibIx rpynmax. AHaIU3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE
pemienne, neuctBus. lIpencraBieHune  pe3ynbTaTtoB  MApHOM, TPYIIIOBOU
nestenpHocTH.  [logroroBka  cooOmeHuid W JgokidaaoB.  OCYIIECTBISIIOT
CaMOOILIEHKY, B3AUMOOILIEHKY JIESITEIbHOCTH. Y YacTHE B IUAJIOT€ B COOTBETCTBUU C
MIPaBWJIAMH PEYEBOT0 OBEJACHUS.

8 ki1acce

TenJioBble ABJIEHUS.

TermnoBoe pacmupenue ten. [Iponeccesl miaBieHnus 1 OTBEPICBAHNS, UCIIAPEHUS U
KoHaeHcauuu. Temonepenaya. BnaXHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. Habnroaenue TastHus JbJa B BOJIE.

2. CKOpOCTb UCTIAPEHHUS PAZTUYHBIX KUJIKOCTEMN.

3. TenioBble ABUTATENN OYIYILETO.
Jlabopamopnvie pabomul (¢ NcNoab30BaHUEM 000pynoBaHusi «Touka pocra)

1. VI3MeHeHus JIUMHBI TeNla PU HATPEBAHUU U OXJIAXKICHUU.

2. OtnuBKa napauHOBOTO COJIATHUKA.

3. HaOmronenue 3a 11aBjIeHUEM Jba

4. OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS KUJTKOCTH?

5. HabmroeHue TeraonpoBOJHOCTH BOJIbI U BO3TyXa.
Xapaxmepucmuka 0CHOBHBIX U008 OesMENbHOCIU.

CamocrosTenbHO (GOPMYIUPYIOT MO3HABATEIBHYIO 337ady. YMEIT C MOMOILBIO
BOIIPOCOB  J00BIBaTh  HemocTarouryro  uHpopmanuio.  Mcnonb3oBaHue
U3MEPUTENBHBIX MPUOOPOB. BhINoMHEeHne 1a00paTOPHBIX U MPAKTUYECKUX PadoT.
JlmarHoctrka M ycTpaHEHUE HEUCIIpaBHOCTEN npuOopoB. BricTpanBanue runores
Ha OCHOBAHHMM MMEIOUINXCS NaHHbIX. KOHCTpyHpoBaHue U MOAEIMPOBaHUE.
BrimoniHeHre 3aaHuil 10 yCOBEPILIEHCTBOBAHUIO MPHOOPOB. PazpaboTka HOBBIX
BapUAHTOB OMNbBITOB. Pa3paboTka W mpoBepka METOIUKH SKCIEPUMEHTAIBHON
pabotel. Pabota B ManbIx rpymmnax. AHaIU3UPYIOT, BHIOUPAIOT U 0OOOCHOBBIBAIOT
CBO€ pemieHue, aAcucTBusa. lIpeacraBieHune pe3yapbTaToB MApHOM, IPYNIOBOM
JEATEIIbHOCTH. Y4YacTU€ B JIHAJIOT€ B COOTBETCTBUU C IpaBUJIaMH PEYEBOTO
MOBEACHUS.

DileKTpUUYEeCKHe SIBJICHMSI.

Mukpomup. Mogenun aroma, cymecTBoBaBimue g0 Hadana XIX. Hcropus
OTKPBITHSI U JICUCTBUSA TallbBAHUYECKOro »djeMeHTa. Mcropus cosmanus
anekTpodopHOit MamuHbl. OnbIT BoibTa. DIEKTPUYECKUM TOK B AJIEKTPOIUTAX.
Hemoncmpayuu: (¢ ucnoab3oBanueM odopynoBanusi «Touka pocray)

1. Monenu aToMOB.

2. 'anpBaHUYECKHE SJIEMEHTHI.

3. PaboTa snexktpodopHOI MaITHHBI.

4. OnbiTel BonbTa 1 ['anbBaHu.

JlabopamopHvie pabombi:

1. Co3naHue raabBaHMYECKHUX JIEMEHTOB U3 MOAPYYHBIX CPEJICTB.

2. DIEKTPUUYECKUHN TOK B KUJIKOCTSIX.



Xapaxmepucmuxa OCHOBHBIX BUJIOB J€SITEIIbHOCTH:

VYrpaBnstoT cBoel MO3HABATEIIbHOM W Y4YEOHOW NEATEeNbHOCTBIO IMOCPEICTBOM
MIOCTAHOBKM IEJIEM, IJIAHUPOBAHMS, KOHTPOJS, KOPPEKUMU CBOUX JEUCTBUUA M
OLICHKM YCHEmHOCTH YycBoeHMs. CpaBHMBAIOT CHOCOO W pe3yjibTaT CBOUX
JEUCTBUN € 00pa3IloM - JIUCTOM COIpPOBOXIEHUsA. OOHAPYXKUBAIOT OTKJIOHEHUS.
OOmyMBIBAIOT ~NPUYMHBI  OTKJIOHEHHH. OCYHIECTBISIOT CAaMOKOHTPOJIb U
B3aMMOKOHTpOJb. Vcrnonb30BaHue W3MEPUTENbHBIX TpHOOPOB. BrimomHeHue
7a00paTOpHBIX U MpakTH4YeCKHX paboT. JluarHocTMka W  yCTpaHEHHE
HEUCIIPaBHOCTEN MpuOOpOoB. BricTpanBaHue TMIOTE3 HA OCHOBAHWH MMEIOLIUXCS
naHHbIX. KOHCTpyHpoBaHuE U MOJIETUPOBAHME.

JIEKTPOMATHUTHBbIE SIBJICHUS.

MarnuuTHoe moJie B BellecTBe. MarHuTHas aHoManus. MarHuTHele Oypu.
Pa3HoBunHOCTH AIIEKTPOU3MEPUTEIIBHBIX npuOOpOB. PasnoBugHOCTH
AIIEKTPOJBUTATENEM.

Hemoncmpayuu (¢ ucnoib3oBanueM odopynoBanus « Touka pocray):

1. HarnsaHOCTh MOBEAEHUS BEIECTB B MATHUTHOM IIOJIE.

2. [Ipe3eHTani 0 MarHUTHOM I10JI€ 3EMJIM M O MarHUTHBIX OypsiX.

3. JleMOHCTpaus pa3HOBUIHOCTEN JIEKTPOU3MEPUTEIBHBIX PUOOPOB.

4. HarnsaqHOCTH pa3HOBUIHOCTEN JJIEKTPOABUTATEIICH.

Jlabopamopnwvie pabomuwi: 1. ViccaenoBanue pa3IMuHbBIX 3JIEKTPOU3MEPUTEIBHBIX
npruOOpOB.

Xapaxmepucmuka 0CHOBHBIX U008 OesMENbHOCU.

VYrpaBisioT CBOEWM MO3HABATEIBHOM M Y4e€OHOM JEATEeIbHOCTBHIO IMOCPEICTBOM
ITIOCTAHOBKM IIE€JIEM, IJIAHUPOBAHMS, KOHTPOJSA, KOPPEKUHWH CBOUX JIEUCTBHA W
OLICHKM YyCHEmHOCTH YycBoeHMs. CpaBHHMBAIOT CMOCOO0 UM pe3yibTaT CBOUX
JEUCTBUN C 00pa3IioM - JIUCTOM COIMPOBOXIeHUA. OOHAPYKUBAIOT OTKJIOHEHUS.
OOIyMBIBaIOT ~MPUYMHBI  OTKJIOHEHHH. OCyIIECTBISIOT CaMOKOHTPOJb U
B3aUMOKOHTPOJIb.

Onruveckue siBJICHUS.

HcTouHUKM CBETa: TEIUIOBBIE, JIIOMUHECIICHTHBIE, UICKYCCTBEHHBIE. MI3roToBICHNE
KaMepbl - OOCKypa W WCCIeJOBaHHE W300paKeHUSI C TIOMOIIBI0 MOJICIIH.
MHorokpatHoe HW300pakeHHE TMpeaMeTra B HECKOJbKHX IUIOCKMX 3epKajax.
M3roToBUTH NEPUCKON M C €ro MOMOIIBIO MpoBecT HaOmoaeHus. [IpakTuyeckoe
UCIIOJIb30BAaHUE BOTHYTBHIX 3€pKaJl. 3pUTENbHBbIC WJUIIO3UM, TOPOXKIAEMbIe
npesiomsieHueM cBeta. Mupaxu. Pa3zBurue BOJOKOHHOW onTuKH. Mcnosb3oBanue
3aKOHOB CBETa B TEXHHUKE.

Hemoncmpayuu(c ucnoJib3oBanneM odopynopanus «Touka poctay)

1. PaznuyHble UCTOYHUKH CBETA.

2. NBobOpaxkeHue npeaMera B HECKOJBKHUX TJIOCKUX 3epKaax.

3. U300paxkeHne B BOTHYTHIX 3€pKaax.

4. Vcnionb30BaHUE BOJIOKOHHON ONTHUKH.

5. YcrpotictBo (hoToanmapaTtoB, KHHOMPOESKTOPOB, KAJIEHJOCKOIIOB.
JlabopamopHvie pabombi:



1. U3roToBnenue kaMmepsl - 0OOCKypa U MCCIEAOBaHUE M300paXEHHsSI C MTOMOUIBIO
MOJEIH.

2. IlpakTrueckoe NpUMEHEHUE ITOCKUX 3EPKal.

3. IIpakTyeckoe UCOJIb30BAHUE BOTHYTHIX 3€pPKAJL.

4. V3rotoBieHue nepruckona u HaboIeH!s ¢ TOMOIIBbIO MOJIEITH.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesTMENbHOCIU.

VYrpaBnsitoT cBoel MO3HABATEIIbHOM W Y4YEOHOW MEATEeNbHOCTBIO IMOCPEICTBOM
ITIOCTAHOBKMU IE€JIEN, IJIAHWUPOBAHMS, KOHTPOJSA, KOPPEKLUMH CBOUX JIEUCTBHU M
OLIEHKH YCHEIIHOCTH YCBOCHHMs. BblensoT u (GopMynupyroT MO3HABATEIBHYIO
1eiab. BBIIENSIOT KOJWYECTBEHHBIE XapaKTEPUCTHKUA OOBEKTOB, 3aJaHHbBIC
cnoBaMu. [IprHMMAOT MO3HABATENBHYIO LIEJIb U COXPAHSAIOT €€ MPU BBINOJIHEHUN
y4eOHBIX elcTBUM. OCO3HAIOT CBOU JIEUCTBUA. MIMEIOT HaBBIKM KOHCTPYKTHUBHOIO
OOLIEHUsI B MAJIBIX TpyMIax.

Yeji0BeKk u npupoaa

ABTOMaTuka B Hamied >Ku3HM. [IpuMmepsl HMCHOIB30BaHUS aBTOMATHUYECKHX
YCTPOMCTB B HayKe, Ha NIpousBojacTBe W B ObiTy. CpeacrtBa cBsizu. Pamuo u
TEJEBUJICHUE. AJIbTEPHATHUBHBIE WCTOYHUKU SHEPruu. Buabl 3JI€KTPOCTaHIUU.
HeobxoauMocTh SKOHOMHHU TPUPOJHBIX PECYPCOB M MCIOJIb30BaHUS, HOBBIX
HKOJIOTUYHBIX U Oe30MacHbIX TexHonoruil. Hayka u 6e30macHOCTb JItoIei.
Jlemoncmpayuu: 1. hoTomMaTepuansl U CIaiIbl IO TEME.

Jlabopamopnvie pabomei: 1. 3yueHne HAEUCTBUM CPEACTB CBSI3M, pPAANO H
TEJIEBUICHUS.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesMENbHOCMU.

CamocrosiTenbHO  (OPMYJTUPYIOT [O3HABaTENbHYIO 3afady. YMeET (Wiu
pPa3BUBAIOT) CIOCOOHOCTh C TMOMOIIBIO BOMPOCOB JOOBIBATH HEJOCTAIOIIYIO
uHbOpMaITHIO.

9 kiacce

Kunematuka
CnocoObl  omucaHusd  MEXaHMYECKOro  JIBHIKCHHS. Cucrema  oTcuerta.
[IpsamonuueliHoe naBwKeHUE. lIpsAMOIIMHENHOE paBHOMEpPHOE JBUXKEHHUE 10
IUIOCKOCTH. llepeMelnieHne M CKOPOCTh INPU PABHOMEPHOM MPSIMOJIUHEWHOM
JIBMOKECHHU MO IUIOCKOCTH. OTHOCUTENIBHOCTHL JABMKEeHUS. CIIOKEHUE JBUKCHUIA.
[IpuHMn He3aBUCMMOCTH JBUXEHHN. KpuBosimHelHOe ABUMKEHUE. JIBUKEHUE
Tejla, OpPOIIEHHOrO0 TMOJl YIJIOM K TOPU3OHTY. PaBHOMEpHOE MABMIKEHHE TIO
OKPYKHOCTH. YTJIOBasi CkopocTh. [lepron u yactora BpaiieHus. CKOpocTb
Y YCKOpPEHUE IPU PABHOMEPHOM JIBMKEHUU IO OKPYKHOCTH.
Jlabopamopnvie pabomul(c HCTOJIb30BaHUEM 000pyaoBanus «Touka pocrtay):
1. H3zydenue nBmxeHHs CBOOOIHO MAAIONIETO Tea.
2. H3yuenue nBUXKEHUS MO OKPYKHOCTH.
IpumepHvie memovl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:



1.  Onpenenenue CKOPOCTH PaBHOMEPHOTO JBAKEHUS npu

UCIIOJIb30BaHUU TPEHaxepa «0eropas JOPOKKa.

2.  Hcropuueckass peKOHCTPYKIUS OIBITOB ['amwiies 1o OMNpeesieHuto

yCKOpEeHUsi CBOOOIHOTO Na/IEHHUs TEIl.

3. IlpunHuunel pabGoTbl HpUOOPOB JJIsI H3MEPEHUS CKOpPOCTEH U

YCKOPCHUU.

4. IlpumeHeHune CBOOOJHOTO MaJeHUs [UIsl M3MEPEHHs PpPEeaklnu

YeJI0BEKA.

5. Pacuer TpaekTopun NBUKEHUS MTEPCOHAXKEN paccka3oB P.Pacms.
Xapaxmepucmuka 0CHOGHbIX U008 OesimeNbHOCMU: YTEHUE U 00CYKIEHUE TEKCTa
cTaTell MHTEPHET-CAlTOB, 00CYK/IeHHE JOKIAJ0B U MPE3EHTAINI, COCTaBICHUE U
penieHue 3aaa4, o0cyxaeHue cnocooos pemeHus (noaroroBka k OI'D no ¢usuke).

JInnamuka

Nuepunanbabie cucteMbl otcuera. Cuna. 3akoHsl HetoToHa. [[BHkeHUE Tena moja

JIEWCTBUEM HECKOJIbKMX CHII. JIBM)KEHHE CHUCTEMBbI CBSI3aHHBIX Ted. JluHamuka

PaBHOMEPHOI'O ABWKEHUS MaTEpPUAIbHON TOUYKM MO OKpYX)HOCTH. Kiaccel cui.

3aKOH BCEMHUPHOIO TATOTEHHs. J[BUKEHHE IUIaHET. VICKyCCTBEHHBIE CITyTHHKHU.

Conneunas cucrema. Mcropust pazsurtus npeacrasieHuil o Beenennoi. CtpoeHue

Y 3BOJIIOLIUS BeeneHHou.

Jlabopamopnvie pabomvi(c HCNOJb30BaHNEM 000pya0oBanus «Touka pocTay):
1. HM3MmepeHue Macchl Tejla ¢ UCIOJIB30BAHUEM BEKTOPHOIO Pa3JIOKCHUS
CUJIBI.

2. N3yuenue KWHEMATUKH W JWHAMHKHA PaBHOYCKOPEHHOTO JIBHKCHUS

(Ha mpuMepe MalIHbl ATBY/A).

3.  N3yuenue TpeHUS CKOIBKCHHS.

Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. HWcropuueckass peKoHCTpykius onbiToB Kynmona u AMOHTOHa TIO

ONPEICICHUIO BEIMYUHBI CUJIbl TPEHUS CKOIbKEHUS.

2.  IlepBble UCKYCCTBEHHbIE CITyTHUKHU 3€MIIU.

3. Kak ominuaroTcs < MexaHWYEeCKHME TMpoIlecchl Ha  3eMie  OT

MEXaHHYECKUX MPOIIECCOB B KOCMOCE?

4.  Tena Conneuynoit cucteMbl. OTKPBITUS HA KOHUYHKE TEpa.
Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCMU. YTEHUE U 00CYKJIEHHE TeKCTa
cTaTell MHTEPHET-CAalTOB, OOCYXKJICHHE JOKIaJ0B U MPE3eHTAIUi, COCTABJIICHUE U
pelieHue 3aaad, oocyxjaeHue crnocodos pemrenus (moarotorka k OI'D o ¢usuke).

Nmnyiabe. 3aKoH cCOXpaHEHUs1 MMITYJIbCA
Nmnynec. M3MeHeHue wuMmyibca MaTepuaidbHOM TOuku. Cucrema Ten. 3akoH
COXpaHEHUS UMITYJIbCA.
Ipumepnvie memol npOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
1. PeakTuBHOE ABUXKEHUE B MPUPOJIE.
2.  Paccnenoanue JITII ¢ momMoIipio 3aKOHA COXPaHEHUS UMITYJIhCA.



Xapaxmepucmuka 0CHOBHBIX U008 OesiIMeNbHOCHU. YTEHNE U 00CYK/IeHNE TEKCTa
cTaTeli MHTEPHET-CAlTOB, 00CYK/IEHUE JOKIAJ0B U MPE3CHTAINA, COCTaBICHUE U
penieHue 3aaa4, 0ocyxaeHue cnocobos pemnieHus (moaroroska k OI'D no pusuke).

Craruka
PaBHoBecue Tena. MoMeHT cuiibl. Y CI0BHS paBHOBecHs TBepjoro Tena. [Ipoctoie
MEXaHU3MBI.
Jlabopamopnvie pabomvi(c HCNOJb30BaHNEM 000pyaoBaHus «Touka pocTay):
OnpeneneHne NEHTPOB MACC PA3IMYHBIX TeJ (TPH CIOC00a).
IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX pAOOM.:
1. IlpumeHeHHE MPOCTHIX MEXAaHU3MOB B CTPOUTENBCTBE: OT 3EMJISTHKH 10
Hebockpeoa.
2.  HccnenoBanue KOHCTPYKIIUU BEJIOCUIIEA.
Xapaxmepucmuka 0CHOBHbIX U008 0esimelbHOCHU. YTEHUE U 00CYKJICHUE TeKCTa
cTaTell MHTEPHET-CAalTOB, 00CYXJIEHUE JOKIAJ0B U MPE3EHTAlUM, COCTaBICHUE U
perieHue 3aaa4, 0ocyxaeHue cnocooos pemnieHus (moaroroka k OI'D no pusuke).

Mexanuveckue K0J1e0aHUSA U BOJHBI
Mexanuueckue kosiebanus. I[IpeoOpasoBanue dSHEPruM TMPU MEXAHUYECKHUX
KojeOanusx. MaremMaTuyeckuidi W TOPYXKUHHBIM  MasTHUKA. CBOOOMHBIE,
3aTyXaroUulMe W BBIHYXKJEHHbIE KoieOaHus. Pe3onHaHc. MexaHUYecKue BOJIHBI.
JInmuHa 1 CKOpOCTH BOJIHBL. 3BYK.
Jlabopamopnwvie pabomvi(c HCNoJIb30BaHNEM 000pyaoBanus «Touka pocray):
N3yuyenue koneOaHuii HUTIHOTO MasITHHUKA.
IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:

1.  CTtpyHHBIC MY3bIKaJIbHbIE HHCTPYMEHTHI.

2. KonebarenbHble CUCTEMBI B IPUPOJIC U TEXHUKE.
Xapaxmepucmuka 0CHOBHBIX U008 OesiIMeNbHOCMU: YTEHNE U 00CYKJIEeHUE TEeKCTa
CTaTeil MHTEPHET-CaTOB, 00CYX ICHHUE JOKIAI0B U MPE3CHTAIlMNA, COCTABICHHUE U
perieHue 3aaa4, o0cyxaeHue crnocobos pemieHus (moaroroska k OI'D no usuke).

DJIEKTPOMATHUTHBIE KOJIe0AHUS U BOJIHbI
[lepemennsblii anektpuueckuii Tok. KoneOaTenbHblil KOHTYp. BbulHyXIeHHBIE U
cB00O1HBIE DM KoJ1e0auusg. DM BOJHBI U UX CBOICTBA.
lIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:

1.  IlpuHIMIBI pagUOCBSI3U U TEICBUACHUS.

2.  Buusaue OM uznydeHuil Ha KUBbIE OPTaHU3MBI.

3. N3rotoBneHne yCTaHOBKH JIJI IEMOHCTPALIMU ONBITOB 110 DMMU.

4.  DnexktpoMarHuTHoe uznydeHue CBY-neuw.

5.  Hcropuueckas peKOHCTPYKIUS ONBITOB AMIiepa.
Xapaxmepucmuka 0CHOBHBIX U008 OesiIMeNbHOCU. YTEHNE U 00CYK/IEeHHE TEeKCTa
cTaTell UHTEPHET-CAaUTOB, OOCYKJIEHHE JOKJIaJ0B U MPE3CHTAlui, COCTABICHUE U
pemienue 3aaa4, o0cyxaeHue crnocoooB pemeHus (moaroroka k OI'D no dusuke).

OnTuka



Hcrounuku cBeta. JleicTBUs cBeTa. 3aKOH MPSMOJIMHEHHOrO pacupoCTpaHEHUs
cBeTa. 3aKoH oTpaxeHusi cBeta. [locTpoeHre M300paXkeHUN B IUIOCKOM 3€pKajie.
3aKOH MpEIOMJIEHUS CBETA Ha IJIOCKOM TPaHULE ABYX OJHOPOJHBIX MPO3pPAYHBIX
cpen. Ilpenomnenue cBera B mnpusme. Jlucnepcusi cBera. SIBIEHUE MOJHOTO
BHYTpeHHEro oTpakeHus. JIuusbl. Tonkue nuu3bl. [locTpoeHue un3zo0pa)xkeHuw,
co37/aBaeMbIX TOHKUMHM JiuH3aMHu. ['1a3 u 3penue. OnTuueckue npudopsl.
Jlabopamopnvie pabompi(c HCNOJIb30BaHNEM 000pyaoBanus «Touka pocray):

1.  DkcnepuMeHTalIbHAsI MPOBEPKA 3aKOHA OTPAKEHUS CBETA.

2.  V3Mmepenwue mokasaressi IpeIOMIICHHS BOJIBI.

3. U3mepenue GpoxyCHOT0 pacCTOSHUSI COOUPAIOIIEH JTHH3BI.
IIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.!

1.  Hcropus uccineqoBaHusi CBETOBBIX SBJICHUM.

2.  Hcropuueckast peKOHCTPYKIUS Teneckona [ ammmest.

3.  Usroromnenue kaneimockorna.
Xapaxmepucmuka 0CHOGHBIX U008 OesiImeNbHOCMU. YTEHUE U 00CYKJIEHUE TEKCTa
CTaTell MHTEPHET-CAlTOB, 00CYX/IEHUE JOKIAJ0B U MPE3EHTAINI, COCTaBICHUE U
perieHue 3aaa4, 0ocyxaeHue cnocooos pemnieHus (moaroroka k OI'D no pusuke).

DuU3MKa ATOMA U AaTOMHOI0 A/Apa
Crpoenue aroma. IlormomeHne u wucnyckaHue cBera aromamMu. OnTuyeckue
cnekTpsl. OnbiTel Pezepdopna. Ilnanerapuas moxnens atroma. CTpoeHHME aTOMHOTO
aapa. 3apsgoBOE€ M MACCOBOE uMcia. SAaepHble CHIIbl. DHEPrUsl CBSI3U aTOMHBIX
anep. 3akoH paguoaKkTHUBHOTO pacnaga. Anbda- u Oera-pacnansl. [IpaBuia
cmemeHus. fAnepusie peakuuu. [lenenue u cuHTe3 sAnep. fAnepHas >HeEpreTuka.
Uctounnku »sHeprun ConHuoa W 3Be3n. Peructpanusi siACpHBIX M3IIYUYEHHM.
BnusiHMe paguoakTUBHBIX M3JIYYEHHM Ha JKHUBbIE OpraHu3Mbl. Jlozumerpus.
DKoJIoTUYecKre MpoOIeMbl SIACPHON YHEPTETUKH.
Ipumepnvie memol npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1.  Hcropus uzyueHus aroma.

2.  Usmepenwue KIIJI comneunoii 6aTapemu.

3.  HeBuammble n3mydeHus B CIEKTPE HATPETHIX TEI.
Xapaxmepucmuka 0CHOBHBIX U008 OesiImeNbHOCMU: YTEHNE U 00CYK/IEeHHE TEeKCTa
cTaTeil HTEPHET-CaliTOB, 00CYX ACHUE JOKIAI0B U MPE3CHTALUNA, COCTaBICHUE U
peleHue 3aaad, oocyxjaeHue crnocoooB pemurenus (moarotoska k OI'D no puszuke).

®opMbI OpraHu3anuu 00pa3oBaTeJHLHOr0 Mpolecca:

- TpynIoBasi;

- UHIUBUAYaIbHAS,

- (ponTanbHASs.

Beaymmue TexHo10ruu:

Hcnonp3yloTcsi 37I€MEHTHl CIAEAYIOUUX TEXHOJIOTUN: MPOEKTHAs, MPOOJIEeMHOTO
oOyueHusi, WHGOPMAIMOHHO-KOMMYHUKAIIMOHHAS, KPUTHUYECKOTO MBIIICHUS,
poOJIEMHOTO IMajIora, UTpoBasi.

OcHoBHbIE MeTO/IbI PA00THI HA YPOKe:



Benymumu Metomamu  oOydeHHUs SIBISIOTCSA: YaCTHMYHO-TIOUCKOBOM, METOJ
MaTeMaTHYECKOr0 MOJIEIMPOBAHUS, AKCHOMATHYECKUA METO/I.

DopMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBJISIETCS JOMOTHUTEIBHBIM, TO OTMETKA B OaJljlaX HE CTABUTCH.
VYyammiicss ydyuTcs OlEHUBATh ceOsi M JAPYTUX caM, YTO IO3BOJIIET Pa3BUBAThH
YMEHUSI CaMOaHaliu3a M CHOCOOCTBYET PAa3BUTHIO CaMOCTOSITENIBHOCTH, Kak
CBOMCTBY JMYHOCTH Yy4aullerocsi. BBISBIECHHE MPOMEKYTOUHBIX KM KOHEYHBIX
pE3yJNbTATOB  YYAIIMXCS MPOUCXOJIUT 4Yepe3 MPaKTUYECKYIO JIEATEIbHOCTB;
3a4€THbIE pabOTBHI:

* TeMaTuyeckas TMOAOOpKa 3aJad pPa3IMYHOTO YPOBHS  CIOXKHOCTH C
NPEACTABICHUEM  Pa3HbIX  METOAOB  pEHIeHUuss B BHUJE TEKCTOBOIO
JOKYMEHTA, Npe3eHTaluu, (MIII-aHUMANH, BUIEOPOJIHKa wi Web -
CTpaHMIIbI (caiiTa)

* BBICTABKa IIPOEKTOB, IIPE3CHTALIN;

* IEMOHCTpALMsI SKCIIEPUMEHTA, KAYECTBEHHOM 331Ul C KaueCTBEHHBIM (YCTHBIM
WIA B BUJE NPUIOKEHHs, B TOM YHUCIE, IPE3EHTAINE) ONMCAaHUEM IIpoliecca Ha
3aHATUH, PECTUBAIEC IKCIEPUMEHTOB; (PUZNYECKUE OJTUMITHA/IBI.



3.1li1anupyemMble pe3yJbTaThl OCBOCHHS KYPCAa BHEYPOUYHOI 1esiTeJIbHOCTH

Peanuzanus IPOTPAMMBI CIIOCOOCTBYET JOCTHKECHUIO
CIEAYIOIINX Pe3yJbTATOB:
JIMYHOCTHBIE:

B cthepe TMYHOCTHBIX YHUBEPCATBHBIX YICOHBIX JCHUCTBUNA yUAIIXCS:

* yaeOHO-T03HABATEIBHBIN HHTEPEC K HOBOMY Y4eOHOMY MaTepHaly U Ccrocodam
pEIIeHUs HOBOM 3a/1a4H;

* OpHUEHTAIUs Ha IOHUMAaHKE MPUYHH yCIieXa BO BHEYUEOHOU EATEIHEHOCTH, B TOM
qrclie HAa CaMOAaHAM3 M CAMOKOHTPOJIb pe3ysibTara, Ha aHalIW3 COOTBETCTBUS
pE3yNIBTaTOB TPEOOBAHUAM KOHKPETHOM 3a1a4H;

* CIIOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KPUTEPHEB YCIEHIHOCTH BHEY4YEOHOM
NEeATEeTLHOCTH;

Obyuarowuiics noay4um 603MOHNCHOCMb O0Jisl POPMUPOBAHUA!

* BHYTPCHHEW TMO3MIIMU IIKOJHPHUKA HAa YPOBHE IOJIOKUTEIBHOTO OTHOIICHHS K
IIKOJIe, TIOHUMAaHHUS HEOOXOJWMOCTH YUYCHHUS, BBIPAKEHHOTO B MpeobiagaHuu
y4eOHO-T103HABATEIIbHBIX MOTHBOB;

* BBIPQXKEHHOM YCTOMUMBOW y4eOHO-TI03HABATEILHON MOTUBAIIMHN YUCHUS;

* YCTOMYMBOTO y4€OHO-TIO3HABATEIHLHOTO MHTEpPECa K HOBBIM OOLIUM croco0am
penieHus 3aaa4.

MertanpeamerHsbie:

B cdepe peryJATHBHBIX YHUBEPCATbHBIX YU€OHBIX TEHCTBUMA yHAIIUXCA:

* IJIJAHUPOBATh CBOM JCHUCTBUS B COOTBETCTBUM C TOCTABIICHHOM 3a1adeil u
YCIIOBUSIMH €€ peau3alii, B TOM YMCJI€ BO BHYTPEHHEM ILIAHE;

* YUWUTHIBaTh YCTAHOBJICHHBIC MpaBWJa B IJIAHUPOBAHUM M KOHTPOJE CIocoOa
pELICHUS;

* OCYIIECTBIIATh UTOTOBBIM U MOILIATOBBINM KOHTPOJIb IO PE3YJIbTATY;

* OLICHMBATh NPABWIBHOCTh BBINOJHEHUS JCHUCTBUS HA YPOBHE aJICKBAaTHOM
PETPOCTIEKTHBHOM OIEHKH COOTBETCTBUS PE3YJIHTATOB TPEOOBAHUSAM JTaHHOU
3aJ]a4M M 3aJa4HOM 00J1acTH;

* QAJICKBAaTHO BOCIPHUHUMATH MNPEIJIOKEHUS W OLEHKY YYUTENIeW, TOBapULIEH,
pOAUTEINICH U IPYTUX JTHOJIEH;

* pa3nuyaTh Coco0 M pe3yabTaT ACUCTBUS.

Obyuarowuiics noay4um 603MONCHOCb HAYYUMCA!

* B COTPYJHHUYECTBE C YUYUTEJIEM CTaBUTh HOBbIC YUCOHBIC 3aaUH;

* MIPOSIBJISITH TTO3HABATEILHYIO HHUITMATUBY B Y4€OHOM COTPYIHUYECTBE;

* CaMOCTOSTENBHO aJICKBATHO OLIEHWBATH MPABUIIBHOCTD BBINOJHEHUS JIEUCTBUS U
BHOCHUTh HEOOXOIMMbIE KOPPEKTUBBI B UCTIOJIHEHHUE KaK IO X0y €ro peaau3alluu,
TaK U B KOHIIE IEVCTBUA.

B cdepe mo3naBaTeJbHBIX YHUBEPCATIBHBIX YUEOHBIX AEHCTBUN yUaluXCsi:



* OCYIIECTBJIATH MOUCK HEOOX0IUMON MH(DOPMAITUY AJI BHITIOTHEHHS BHEYIEOHBIX
3aJlaHAd  C  HUCHOJb30BaHUEM  y4yeOHOM  JuTepatrypl M B OTKPBHITOM
WH(OPMAITMOHHOM TIPOCTPAHCTBE, SHUMKIONEAUMN, CIPAaBOYHUKOB (BKIHOYAs
AJIEKTPOHHBIE, IUPPOBBIE), KOHTPOIUPYEMOM IPOCTPAHCTBE

HNuTepHera;

* OCYILECTRIIATH 3aMUCh ((hUKCaAIUI0) BHIOOPOUYHON HH(POPMAIIUK 00 OKpYXkKaroIIeM
MUpE U 0 cebe caMoM, B TOM YHclie ¢ ToMoIbio HHCTpyMeHToB UKT;

* CTPOUTH COOOIIICHHUS, TPOCKTHI B YCTHOM M MIUCHMEHHOU (hopMme;

* POBOJIUTH CPABHEHUE U KJIACCU(DHUKAIINIO 11O 3aIaHHBIM KPUTEPHSIM;

* YCTaHABIWBATH MPUIMHHO-CIICACTBEHHBIC CBSI3M B M3y4aeMOM KPYyTE SBJICHHIA,

* CTPOHUTH PACCYXXJEHUA B (OpPME CBSI3M MPOCTHIX CYXKICHHHA 00 0OBEKTE, ero
CTPOEHHH, CBOMCTBAX U CBA3aX;

Obyuarowuiics noayyum 603MO*CHOCHb HAYYUMbCA

* OCYIIECTBIISITh PACIIMPEHHBIN MOUCK MHGOPMAIIMK C UCIIOJI30BAaHUEM PECYPCOB
oubnuoTex u cetu MIHTEepHET;

* 3amuchiBaTh, (UKCUPOBATh HWHGOOPMAIUI0O 00 OKpPYXKAIOMUX SBJICHUSIX C
noMouIsr0 HHCTpyMeHToB UKT;

* 0CO3HAHHO Y MPOU3BOJIBHO CTPOUTH COOOIIEHHS B YCTHON U MUCbMEHHOM (opMe;
* OCYHIIECTBJIATH BbIOOp Hambosee 3(h(EKTUBHBIX CHOCOOOB pEIICHHS 3aaad B
3aBUCUMOCTH OT KOHKPETHBIX YCJIIOBHI;

* CTPOUTH JIOTHYECKOE PACCYXACHHE, BKIIOYAIONICE YCTAHOBICHHWE MPUYUHHO-
CJICACTBEHHBIX CBS3EH;

* MOTYT BBIUTM Ha TEOPETHYECKHM YPOBEHb PEIICHUS 3a4a4: PELUICHUE II0
OTIpEICIICHHOMY IIJIaHy, BJIaJICHHUE OCHOBHBIMH TIPHUEMAaMH PEIICHHs, OCO3HAHUS
JEATETLHOCTH T10 PEIICHUTO 3aa4H.

B cepe kKOMMYHUKATHBHBIX YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUN yUalTUXCS:

* aJeKBaTHO UCIIOJb30BaTh KOMMYHUKATHBHBIE, MPEXKIE BCErO - pEUYEBBIE,
CpeACTBa JUIsl PELICHUS Pa3IMYHbIX KOMMYHUKATHMBHBIX 3a/ad, CTPOUTh
MOHOJIOTUYECKOE COOOIICHHE, BIAJACTh TUAJOTHYECKON (POpMOIl KOMMYHUKAIUH,
WCINOJIB3Ysl, B TOM uwncie cpencrBa U uHCTpyMeHThl UKT u nucTtaHIMOHHOTO
OOIICHMS,

* IONyCKAaTh BO3MOKHOCTh CYIIECTBOBAHUS y JIIOJICH pa3IMYHBIX TOUYEK 3PEHUSI, B
TOM YHCJI€ HE COBIAJAIONIUX C €r0 COOCTBEHHOW, U OPUEHTUPOBATHCS Ha TO3UIUIO
napTHepa B OOIICHUHU U B3aUMOJICHCTBUH;

* YYUTBHIBATH Pa3HbIC MHEHUS U CTPEMUTHCSA K KOOPJWHAIIMK PA3JIMYHBIX MO3UIIUMA
B COTPYJHUYECTBE;

* popMynupoBaTh COOCTBEHHOE MHEHHE U MO3ULINIO;

* JIOTOBAPUBATHCS U MPUXOJUTH K 0OIIEMY PEIICHHUIO B COBMECTHOM JICSITEILHOCTH,
B TOM YHUCJIE€ B CUTYallUH CTOJKHOBEHHUSI HHTEPECOB;

Obyuarowuiics noay4um 603MONCHOCb HAYYUMbCA!

* YYUTBIBaTh U KOOPJWHUPOBATH B COTPYIHUYECTBE OTIMYHBIE OT COOCTBEHHOM
MO3ULIAN IPYTUX JOJIEH;

* YYUTHIBATH pa3HbIE MHEHHS W HHTEPEChl W OOOCHOBBIBATH COOCTBEHHYIO
IIO3HIIUIO;



* IOHUMATh OTHOCUTEIIBHOCTh MHCHHI U TIOJIXOI0B K PEIICHUIO TPOOIIEMBI;

* apryMEHTHPOBATh CBOIO TMO3UIMI0 M KOOPAMHUPOBATH €€ C IO3UIUSIMH
HapTHEPOB B COTPYAHUYECTBE NPU BBIPAOOTKE OOINEro PEHICHUS B COBMECTHOMU
JCSITCTIbHOCTH;

* 33J1aBaTh BOIMPOCHI, HEOOXOAUMBIC [Tl OPTraHU3aAIUN COOCTBCHHOM JIEATEILHOCTH
U COTPYJIHUYECTBA C TAPTHEPOM;

* OCYIICCTBJISATh B3aUMHBI KOHTPOJb W OKa3blBaTh B COTPYIHHYCCTBE
HEOOXOMMYIO B3aHMOITOMOIIIb.

IIpeamerHsble:

- OPUEHTHUPOBATLCS B SBIICHUAX U O0BEKTaX OKPY)KAIOIIEr0 MUPA, 3HATh TPAHHUIIBI
UX MPUMCHUMOCTH;

- TIOHUMAaTh OmpeAciieHUus (U3MUECKUX BEIMYMH W TOMHHUTH OIPEACIISIONINS
dbopmyIIbI;

- TIOHMMAaTh KakuM (PU3NYCCKUM MPHUHIMIIAM W 3aKOHAM TOJYHHSIOTCS TE WIIH
WHBbIC O0BEKTHI U SBJICHUS TIPUPO/IBI,

- 3HAHWE MOJICTN TIOMCKA PEIICHUH 715 3a1a4 1o (pu3uke;

- 3HaTh TEOPETUICCKIEC OCHOBBHI MATEMATHKH.

- IPUMEYaTh MOJICIH SBJICHUH U 00BEKTOB OKPYXKAIOIIETO MHPA;

- aHAJIM3UPOBATH YCIIOBUE 3a/1a4H;

- mepeopMyIUPOBATH U MOJICITMPOBATh, 3AMECHITh UCXOIHYIO 3a/1a4y JPYrou;

- COCTABJIATH IUJIaH PEIICHUS;

- BBIJIBUTATh U MIPOBEPSTH MPEAiaraeMble ISl PEIICHHS THIIOTE3HI;

- BJIAJICTh OCHOBHBIMH YMCTBEHHBIMH OIIEPALUSIMH, COCTABISIONIUMH TOHMCK
pCIIICHUS 3a/1aYH.



4. TemaTu4eckoe IMJIAHUPOBAHUE KyPCca BHEYPOYHOM AesITeIbHOCTH

No HaumenoBanuepasnena, tembl  |KosmyecTBo 4acoB Hcnonb3oBanue
Bc  [Teopust [Tpak 000pyI0BaHUS LIEHTpPA
ero T €CTECTBEHHOHAYYHO! U
u TEXHOJOTHYECKON
Ka HaIpaBlIeHHOCTEN
«Touka pocray
1. Beenenue (14) 1

1 Bomgnoe 3ansrue. Llenu u 3amgaun 1 0,5 0,5 |[KommnberoTepHoe

Kypca. TexHruka 6€30MacHOCTH. 00OpyioBaHNE
12
2. TeruioBble siBjieHus (12 1)

2  [PazHOOOpa3ue TEIJIOBBIX SIBICHHM. 1 0,5 0,5 |KomnberorepHoe
TernoBoe pacmpeHue Tell. 00opynoBaHuE

3  Ulaboparopnas paboTa 1 0 1 Ob6opynoBanue s
«I3MeHEeHMS ITTMHBI TeJa IPH mabopaTOpHBIX PabOT
HArpEeBaHUU M OXJIAXKICHUN. [yUEeHUYECKUX OMBITOB

4 [Termomepenaua Habmonenue 1 0,5 0,5 |O6opynoBanue st
TEIIONPOBOIHOCTHU BOJIBI U IMeMOHCTpaIHii
BO3/1yXa.

S Ulaboparopnas paboTa 1 0 1 Ob6opynoBanue s
«3mepenune yaenbHou mabopaTopHBIX paboT u
TEIIOEMKOCTH Pa3TUYHBIX [YIEHUYECKUX OMBITOB (Ha
BEIIECTBY. 0a3e kommiekToB ais OI'D

6 |[[InaBneHue u OTBEpACBAHMUE. 1 0 1
JlaGopaTopHas pabota «OTiInBKa
napaHOBOTO CONAATHUKAY

7  UlaGoparopnas pabota 1 0 1 O6opynoBanue st
«Ha0nronenue 3a niaBiIeHUEM mabopaTopHbBIX paboT u
UTh 12 [VICHUYECKUX OMBITOB

8  [Pemenue onMMnuagHbIX 3a7a4 1 0 1 Ob6opynoBanue s
Ha ypaBHEHHE TEIJIOBOTro OasaHca [meMOHCTpaIuii

0  PemeHue OMMMITMAIHBIX 3a/1a4 1 0 1 O6opynoBanue st
Ha pacyéT TEIUIOBBIX MPOIECCOB [meMOHCTpaIwii

10 [JlaGoparopwus kpucTamuiorpapuu. 1 0,5 0,5

11 |AcmapeHue u KOHJICHCAIIHS. 1 0,5 0,5 |O6opynoBaHue s

[IEMOHCTpaLi

12 |CocraB atmMocdepsl, 1 0,5 0,5 |O6opymoBaHue JIs
HaOII0/IEHUE TTepexoaa IMEMOHCTpAIHiA
HEHACHIIICHHBIX ITapOB B
HACBIII[CHHBIE.

13 BnaxxHOCTHP BO3IyXa Ha pa3HBIX 1 0,5 0,5 |O6opynoBanue st
KOHTHHEHTAX [meMOHCTpaIwii

8 3. DjieKTpUYecKue
3. DyiekTpuveckue siBjeHus (84) siBJ1eHNs (84)

14 |Mukpomup. Mojenu aToma, 1 0,5 0,5 |O6opynoBanue JIs
cymiecTBoBanime 10 Hayaa XIX IeMOHCTpaIi

15 [Acropus OTKPBITUS U IEHCTBUS 1 0,5 0,5 |[KoMmmeroTepHoe

raJbBaHHUYCCKOI'O 3JICMCHTA

00OpynoBaHNE




16 |Ucropus co3zganus 31eKTpodopHOi 1 0,5 0,5
MaITHHbI

17 (Onertel Bonpra. Dnexrpuyeckuii 1 0,5 0,5 |KommnberorepHoe
TOK B DJIEKTPOJIUTAX. 00opy0BaHuE

18 |Pemrenne otMMIIMAagHBIX 3a7a49 Ha 1 0,5 0,5 |ObopynoBanue st
3aKOHBI IOCTOSIHHOT'O TOKa MeMOHCTpaLMii

19 |HaOmroneHue 3aBUCUMOCTH 1 0,5 0,5 |ObopynoBanue st
COIPOTUBIIEHUS IPOBOJAHUKA OT IMEMOHCTpaLUii
TeMIEPaTypHI.

20 UlabopartopHas pabora 1 0 O06opynoBanue JyIst
«OrmnpeneneHue CTOUMOCTU lmabopaTopHbIX paboT U
M3PacX0I0BAHHOM AJIEKTPOIHEPTUHU [YIEHUYECKHUX OIBITOB (Ha
110 MOIIIHOCTHU TIOTPEOUTEISI U 110 0a3e KoMIuIeKTOB st OI'D
CYCTUUKY)»

21 |Perenue oJIMMIONAIHBIX 3a1a4 1 0 Ob6opynoBanue s
Ha TEIJIOBOE JAEHCTBHUE TOKA MeMOHCTpaluii
4. DJIeKTPOMATHUTHbIE SIBJICHUS 5
(34)

22  [DNeKTpOMarHUTHBIC SBJICHUS. 1 0,5 0,5 |OGopynoBanue st
DIIEKTPOU3MEPUTENBHBIE TPUOOPBHI. [meMOHCTpaIuii

23 |MarHuTHas aHOMaus. MarHuTHbIC 1 0,5 0,5 |OGopynoBanue st
Oypu [meMOHCTpaIuii

24 |Pa3HOBHIHOCTHU 1 0,5 0,5
PIEKTPOABUTATENCH.

7
5. OnTnyeckue sisjaeHus (74)

25 |MIcTOYHMKH CBETa: TEIUIOBBIE, 1 0,5 0,5 |OGopynoBanue st
ITIOMUHECIICHTHBIE [meMOHCTpaIuii

26 |MHOTrOKpaTHOE N300paKCHHE 1 0,5 0,5
MpeaMeTa B HECKOJIbKUX TUTIOCKUX
3epKajiax.

27 |M3roTOBUTH NEPUCKOII U C €r0 1 0,5 0,5 |OGopynoBanue st
OMOIIBIO TPOBECTH HAOIIOIEHUS [meMOHCTpaIuii

28 [IpakTHyeckoe HCIOIb30BaHHE 1 0,5 0,5 |OGopynoBanue st
BOTHYTBIX 3€pKaJ [meMOHCTpaIuii

29 [BpuTtenbHbIC HILTIO3UH, 1 0,5 0,5 |O6opynoBanue s
MOPOXK/IaeMble MPEIOMIICHUEM IMEMOHCTpAIHiA
ceera. Mupaxu.

30 |[Pa3BuTHE BOJIOKOHHOM ONTHUKHU 1 0,5 0,5 |OGopynoBanue s

[TeMOHCTpauin

31 [Mcnosb3oBaHuE 3aKOHOB CBETA B 1 0,5 0,5 |OGopynoBanue s

TEXHUKE [TeMOHCTpauin
4
6. YUesroBek u npupona (44)

32 |ABTOMaTHKa B HallleH KU3HHU . 1 0,5 0,5 |[KomnbroTepHoe

000OpyIOBaHUE

33 [Pagmo u TeneBuaCHNE 1 0,5 0,5 |O6opynoBanue st

[IEMOHCTpaLi

34 |AnpTepHATUBHbBIE HCTOUHUKH 1 0,5 0,5 |O6opynoBanue JIs
pHEpruv. Buasl asekTpocTaHuid IIEeMOHCTpaIi
Bcero 34 |13 21







