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HosicHuTeIbHAS 3alIUCKA

Pabouas mporpamMma BHEYpOUHOW AEATENBHOCTH MO (u3uke ais 9 Kiacca cOCTaBlIeHa Ha
OCHOBE MPUMEPHOU MporpamMmsl 1o ¢pusuke a1 7 — 9 knaccos (moxa penakiueid Kysnemosa A.A.),
M.: «IlpocBewienuey, 2017 1 cOOTBETCTBYET
- ®enepanbHOMY 3akoHy «O0 oOpazoBanuu B Poccuiickori @eaepanum» Ne273-03 ot 29.12.2012
rona;
-DenepanbHOMY 00pa30BaTEIbHOMY CTaHAPTY OCHOBHOT'O 00ILIEro 00pa3oBaHusl, YTBEPKAEHHOMY
nprka3oM MunuctepcTBa oopasoBanus u Hayku PO Nel1897 ot 17.12.2010 roga;
-Ilpukazy MwunucrepctBa oOpa3zoBanus u Hayku P®D Nel577 ot 31.12.2015 r™» O BHeceHuu
U3MEHEHUH B (efepanbHblii 00pa3oBaTENbHBIN CTAaHAAPT OCHOBHOTO OOINEro 0oO0pa3oBaHUS,
YTBEP)KIEHHBIN MTpUKa3oM MuHHCTEpCcTBa 00pa3oBanus u Hayku PDy» Nel1897 ot 17.12.2010 roma»
-O6pazoBaTenbHON MPOrpaMMe OCHOBHOTO 0011ero 00pa3oBaHus;
-YuebHomy miany OVY;
- [IpumepHoOit mporpaMme OCHOBHOTO 0011IeT0 00pa3oBaHus 1o (u3uke (6a30BBIN YPOBEHB).

[Iporpamma paccuntana Ha 34 yacoB — 1 4ac B HezeIIO.
Jannas paboyasi mporpaMma BHEYPOYHOU JESTETHHOCTH 1O ¢u3uke coctarBieHa Ha ocHoBe OOII
00O MBOY «bepe3oBckas 1mkoiaa MMeHHU KaBajiepa opaeHa Myxectsa [[. Boponuna» u ¢ yuérom
METOAMYECKMX PEKOMEHJAIUI 10 CO3MaHHI0 M (YHKIMOHHPOBAHHIO B 0O0IIE00pa30BaTEIbHBIX
OpraHHU3aIMIX, PACIIONOKEHHBIX B CEIbCKOW MECTHOCTH M MajbIX TOPOJAAX, LIEHTPOB 00pa3oBaHUs
€CTECTBEHHO-HAYYHOH M TEXHOJOTM4YHOM HampaBieHHocTel («Touka pocrta»)(yTBepikAECHbI
pacnopspkeHrneM MunucTepcTBa npocsenienns Poccutickort ®deneparuu ot 12.01.2021 r. Ne P-6) u
IpelyCMaTPUBAET MPOBEACHUE 3aHITUN C UCIIOIb30BaHUEM 000pyI0oBaHMsI LieHTpa «Touka pocTa»

IlnanupyemMblie pe3yjbTaTbl OCBOCHHUSI NPOrpaMMbl BHEYPOYHOH JesiTeJbHOCTH (C
HCI0JIb30BaHuEM o0opynoBanus «Touka pocray).

Peanuzarust mporpamMmsel crmocoOCTBYET JOCTHKEHHIO CIEIYIONUX Pe3yJabTATOB:

JInuHOCTHBIE:

B cdepe MMYHOCTHBIX YHHBEpPCATBHBIX YU€OHBIX JEHCTBUH ydaluxcs:

* yueOHO-II03HaBaTEIbHBI UHTEPEC K HOBOMY yU4€OHOMY MaTepHually U CocodaM pelieHus HOBOM
3a]1auu;

* OpUEHTAaIMsl Ha MOHUMaHHE NPUYMH yclieXa BO BHEYYEOHOH NEeATENbHOCTH, B TOM YHUCIIE Ha
caMOaHaliM3 M CaMOKOHTPOJb pe3yjibTaTa, Ha aHAJIW3 COOTBETCTBHUS Pe3yJibTaTOB TPEOOBAHUSAM
KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTB K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYUE€OHOM! 1€ATEIbHOCTH;
Obyuarowuiicst noiyyum 603MOACHOCMb 015 POPMUPOBAHUSL!

* BHYTPEHHEW MO3UIMH IIKOJbHUKA Ha YPOBHE MOJIOKUTEIEHOTO OTHOIIEHUS K IIKOJIE, TOHUMaHHS
HEO0OXOIUMOCTH yUEHHS, BBIPAXKEHHOTO B MpeolialaHui yueOHO-TI03HABATEIbHBIX MOTHBOB;

* BEIPQXKEHHOM YCTOMYMBON yueOHO-1103HABATEIbHON MOTHBALIUY YUECHUS;

* YCTOWYMBOTO Y4eOHO-TI03HABATEILHOTO HHTEPECa K HOBBIM O0IIIUM crioco0aM peleHus 3aay.

MeranpeamerHslie:

B cdepe peryasiTHBHBIX YHHUBEPCAIbHBIX YU€OHBIX AEUCTBUN yUaIIUXCS:

* IUIAHUPOBATh CBOM JCUCTBUS B COOTBETCTBUM C IIOCTaBIEHHOM 3aJayedl U YCIOBUAMHU €€
peanu3anny, B TOM 4KCIIe BO BHYTPEHHEM ILUIAHE;

* YYUTHIBATh YCTAHOBJIEHHBIE MTPaBUJIA B IUIAHUPOBAHUH U KOHTPOJIE CIIOCO0a pelIeHNs;

* OCYILECTBJISITHh UTOTOBBIM U MOIIArOBBIA KOHTPOJIb 110 PE3YJIbTATY;

* OLICHMBATh IIPABWJIBHOCTH BBIIIOJIHEHUS NCHUCTBHA HAa YpPOBHE aJCKBAaTHOW pPETPOCHEKTHBHON
OLIGHKH COOTBETCTBUS pE3yIbTaTOB TPeOOBaHUAM JAHHOM 3a7]aul M 3aJa4HON 001aCTH;

* a[ICKBATHO BOCIIPUHUMAThH NPEIJIOKEHUS U OLEHKY YUYMTEJEeH, TOBapUILEH, PONUTENCH U OPYTUX
JIIOICH;

* pa3nuyarh croco0 U pe3yibTaT AeHCTBHSL.



Obyyarowuiics NOIYUUM 8O3MONCHOCTND HAYYUMCA!

* B COTPYAHMYECTBE C YUUTEJIEM CTaBUTh HOBBIE yUeOHbBIE 3a/1a4H;

* MPOSIBJISITH IO3HABATEIHHYIO HHUIIUATHBY B YU€OHOM COTPYTHUYIECTBE;

* CaMOCTOATEIbHO aJ€KBATHO OLIEHWBATh IPABWIBHOCTb BBIMIOJHEHUSI ACHCTBUS U BHOCUTh
HEO0OXOMMBbIE KOPPEKTUBBI B UCIIOTHEHUE KaK M0 XO0J1y €r0 peajn3alii, TaKk U B KOHIIE JCHCTBHUA.

B cdepe no3HaBaTe/IbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUH ydaIluXcs:

* OCYLIECTBJISTh MOUCK He0oOXoauMoil MH(OpPMALMU Ui BBIIOJHEHUS BHEYYEOHBIX 3a/laHuil C
UCIIONIb30BaHWEM Y4eOHOH JIUTepaTypl U B OTKPHITOM HH(DOPMAIMOHHOM MPOCTPAHCTBE,
SHUUKJIONEINH, CIPaBOYHUKOB (BKJIIOYAs DJIGKTPOHHBIE, LU(POBBIE), KOHTPOIUPYEMOM
MIPOCTPAHCTBE

Nutepnera;

* OCYIIECTBIISITH 3aMuCh ((PUKCAIMIO) BRIOOPOYHON MH(GOpMAILIMK 00 OKpYKAIOIIEeM MUpPE U 0 cede
caMoM, B TOM 4ucie ¢ noMouipro nHcrpymentoB UKT;

* CTPOUTH COOOIICHUS, TIPOCKTHI B YCTHOM M MUCEMEHHOM (hopme;

* MPOBOJIUTH CPABHEHUE U KJIACCU(DUKAIIMIO 110 33JJaHHBIM KPUTEPUSIM;

* YCTaHABIIUBATh MPUUYNHHO-CJIC/ICTBEHHBIC CBS3U B U3y4YaeMOM KPYTe SIBIICHUI;

* CTPOUTDH pacCykKAeHHs B (hOpMe CBSI3U MPOCTHIX CYXKACHUN 00 00bEKTe, ero CTPOSHUH, CBOMCTBAX
U CBA3aX;

Obyuarowuiics noay4um 03MONCHOCb HAYUUMbCA!

* OCYIIECTBIISITh PACHIMPEHHBIA MOMCK WH(POPMAIUU C HWCIIOIH30BAHHUEM PECYpPCOB OMOIMOTEK U
cetu HTEpHET;

* 3aIIUCBIBATh, (PUKCUPOBATH HHPOPMAITUIO 00 OKPYKAIOMIUX SBICHHUSX C MOMOIILI0 HHCTPYMEHTOB
UKT;

* OCO3HAHHO U TIPOM3BOJIBHO CTPOUTH COOOIICHHS B YCTHOM M MUCEMEHHOU (hopme;

* OCYHIECTBISATh BBIOOp Hambonee 3(PPEeKTUBHBIX CIIOCOOOB pelIeHHUs 337ad B 3aBHCHUMOCTH OT
KOHKPETHBIX YCIOBHIA;

* CTPOUTH JIOTUYECKOE PACCYXICHUE, BKIIOYAIOIIEE YCTAHOBJICHUE MPUYUHHO-CIIEICTBEHHBIX
CBS3€EH;

* MOTYT BBIMTH HAa TEOPETHUYECKUN YPOBEHb PEIICHUS 3a]lay: PEIICHUE IO ONPEeICHHOMY IUIaHy,
BJIaJICHUE OCHOBHBIMU MIPUEMAMU PEIICHUS], OCO3HAHMS IESITEIbHOCTHU 1O PEIICHUIO 3a/1a4u.

B chepe KoOMMYHUKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX €HCTBUI ydaluxcs:

* QJICKBAaTHO MCIIOJIb30BaTh KOMMYHUKATUBHBIE, MPEXKIE BCErO - pEUYEBbI€, CPEACTBA ISl PEILICHUS
pasIMYHBIX ~KOMMYHUKAaTHUBHBIX 3aJay, CTPOUTh MOHOJIOTHYECKOE COOOIIEHUE, BIAJIETh
JMaIornyeckoil (hopMoit KOMMYHHKAIIMH, UCTIOIb3YsI, B TOM 4Hciie cpencTBa U MHCTpyMeHThl UKT
U TUCTAaHLMOHHOT'O OOIIeHNUS;

* IOMYCKaThb BO3MOKHOCTh CYIIECTBOBAHMS Y JIFOJIEH PA3JIMYHBIX TOYEK 3PEHMs, B TOM 4YHCIIE HE
COBIAJAIONIUX C €ro COOCTBEHHOW, M OPHUEHTHUPOBATHCS HA TO3UIMIO MapTHEpa B OOLICHUM U
B3aMMO/ICHCTBUY,

* YUWUTBIBATH PA3HbIE MHEHHMS U CTPEMUTBCS K KOOPAMHALMM PA3JIUYHBIX [O3ULUN B
COTPYAHHUYECTBE;

* opmynupoBaTh COOCTBEHHOE MHEHHUE U TIO3ULIUIO;

* IOTOBApUBATHCSA M MPUXOAUTH K OOIIEMY PEIIEHHI0O B COBMECTHOM AESITeNbHOCTH, B TOM YHCIIE B
CUTYyallUU CTOJKHOBEHUS UHTEPECOB;

Obyuaiowuiics NOIYYUM 03MONCHOCIb HAYUUMBCA:

* YUUTBHIBaTh U KOOPJMHHUPOBATH B COTPYAHMUYECTBE OTIMYHBIE OT COOCTBEHHOW MO3UIIMH JIPYTUX
b1 {001 (7 K

* YUUTBIBATh pa3Hble MHEHUS U MHTEPEChl 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHHH U MOAXO0JI0B K PEILIEHHUIO TPOOIJIEMBI;

* apryMEHTHpPOBaTb CBOK IIO3ULUI0 M KOOPAMHHUPOBATH €€ C NO3ULUIMM IapTHEPOB B
COTPYAHUYECTBE MPU BBIPAOOTKE OOIIEr0 PELICHUsI B COBMECTHOH eSATEIbHOCTH;

* 33/1aBaTh BONPOCHI, HEOOXOAMMBbIE JUISI OpraHU3allMd COOCTBEHHOM JEATENBbHOCTH H
COTPYIHUYECTBA C IAPTHEPOM;



¢ OCYHICCTBJIATH B3aMMHBIN KOHTpPOJIb W OKa3bIBaTb B COTPYAHHUYCCTBC HCOGXO,Z[I/IMYIO
B3aMMOIIOMOIIIb.

IIpenmeTtHbIe:

- OpHUEHTHUPOBAThCS B SABICHUSAX U OOBEKTaX OKPYKAIOIIEr0 MHUpPA, 3HATh TPAHULBI HX
MIPUMEHUMOCTH;

- IOHUMATb ONpeeNeHns (U3MUECKUX BEJIMYUH U IOMHUTH ONPEeIstomne GOpMyIbl;

- IOHMMATh KakuM (PU3MYECKUM MPUHIUIAM M 3aKOHAM IMOAYUHSIOTCS T€ WM WHBIE OOBEKTHI U
SBJICHUS IPUPOJIBL;

- 3HaHUE MOJIEJIH MTOUCKA PEUICHUH IS 3a/1a4 110 (Pr3HKe;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHKHU.

- IpUMEYaTh MOJIENH ABJIEHUN U 00BEKTOB OKPYXKAIOIIEr0 MUPA;

- aHAJIM3UPOBATH YCIIOBHE 334U,

- nepeopMyIupoOBaTh U MOJEIUPOBATh, 3AMEHATh UCXOJHYIO 3a/1a4y APYroii;

- COCTaBJIAATh IJIaH PELICHHUS;

- BBIJIBUT'aTh U IIPOBEPATH MPEUIaracMble I PELICHUS TUIIOTE3bL;

- BJIaJIETh OCHOBHBIMH YMCTBEHHBIMH OIE€pPALUSIMU, COCTABJISIOIIMMHU [TOMCK PELICHUS 33/1a4u.

Coaep:xaHue NporpaMMbl BHEYPOYHOM AeSITeIbHOCTH

Kunemaruka
Crioco0b! onucanus MexaHudeckoro aswkeHus. Cucrema otcuera. IlpsmonnHeiiHoe ABHXKEHHME.
[IpsMonuHENHOE pPAaBHOMEPHOE [BHKEHHE II0 IUIOCKOCTH. IlepememieHne u CKOpOCTh IIpH
PaBHOMEPHOM IPSMOJIMHEHHOM [JBMKEHUM 10 IUIOCKOCTH. OTHOCHUTEIBHOCTH JBUKCHHS.
Cnoxenue pnBwxeHuid. IlpuHnmn He3aBucumoctn JBkeHMM. KpuBonuHelWHOe IBMXXEHHE.
JIBukeHue Tena, OpOIIEHHOTro MO/ YIJIOM K TOpU30HTY. PaBHOMEpHOE JIBUYKEHUE 10 OKPY>KHOCTH.
VYrioBas ckopocts. [lepron u yactora BpameHus. CKOpocTh
U YCKOpPEHHE MTPH PaBHOMEPHOM JIBUYKEHUH 110 OKPYKHOCTH.
Jlabopamopnuie pabomui(c HCTOIb30BaHNeM 000pynoBanus «Touka pocray):

1. WUsyuenue nBuxeHHs: CBOOOIHO MAJAIOLIETO TeNa.

2. V3yueHue OBMXKEHUS 1O OKPYKHOCTH.
IIpumepnvie memvl nPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:

1. OmnpeneneHue CKOPOCTM pPaBHOMEPHOIO [JBM)KEHHUS IIPH HCIOJIb30BAaHUM TpEHaXepa

«OeroBast JOPOXKKay.
2. Hcropuueckast peKOHCTPYKIIMS ONBITOB [ annies mo onpeseeHuI0 YCKOPEHHsI CBOOOIHOTO
NaJeHUs Tel.

3. TlpuHuumne! paboTel MpUOOPOB AJIs U3MEPEHHS CKOPOCTEN M YCKOPEHHH.

4. TlpumeneHue cBOOOIHOTO Ma/ieHUs AJI1 U3MEPEHUS peaKliy YeJI0BeKa.

5. Pacuer TpaekTopuM ABMKEHUS NTepcoHaXel paccka3os P.Pacmo.
Xapakmepucmuka OCHOBHBIX 6UO08 OesmelbHOCMU. UTeHHe U OOCYKJIeHUEe TeKCTa cTarel
UHTEPHET-CAiTOB, OOCYXIEHHE JMOKJIaJ0B M IMPE3CHTAIMi, COCTaBIEHHWE M peLIeHHE 3ajad,
obcyxaeHue crnocoooB pemieHus (moaroroska k OI'D mo dusuke).

JAunamuka
WNuepuuanbubie cucteMbl otcuera. Cunma. 3akonsl HbioToHa. JIBMkeHue Tena moj AeCTBUEM
HECKOJBKUX CHJI. [[BIDKEHHWE CHCTEMBl CBSI3aHHBIX Tel. J(MHaMuKa paBHOMEPHOTO JIBHIKEHUS
MaTepUalbHOM TOYKH MO OKPYXHOCTH. Kiaccel cui. 3aKOH BCEMHPHOIO TIATOTeHUs. [[BukeHue
minaner. MckyccrBenHble cnyTHUKM.ConHeuHas cucrtema. Mcropus pa3BUTHS MPENCTABICHUNA O
Bcenennoii. Ctpoenue u 3Bomtonus BeeneHHoi.
Jlabopamopnule pabomei(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):

1. H3mepenue Macchl Tela ¢ UCMOJIb30BAHUEM BEKTOPHOT'O Pa3I0KEHUS CHIIBI.



2. H3yueHune KWHEMATHKH M JUHAMUKH PaBHOYCKOPEHHOTO JBIKCHUs (Ha MpUMEpe MaIIHHBI
ATByna).
3. HM3ydenue TpeHHUS CKOIBKEHUSI.
Ipumepnvie memol nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:
1. Hcropuyeckas peKOHCTpYyKIUs OnbIToB KynoHa u AMOHTOHA MO ONPEIEICHUIO BEJIMYHUHbI
CHUJIBI TPEHUS CKOJIbXKEHUSI.
2. TlepBble HCKYCCTBEHHBIC CITYTHUKHU 3EMITH.
3. Kak ornuuaroTcs MexaHM4YecKue Mpolecchl Ha 3emiie OT MEXaHHYECKUX IPOLIECCOB B
Kocmoce?
4. Tena ComHeuHo# cuctembl. OTKPBITHS Ha KOHYUKE T1epa.
Xapaxkmepucmuka OCHOBHBIX U008 OesamelbHOCMU: YTEHUE € OOCY)KJICHHE TEeKCTa CTaTel
MHTEPHET-CATOB, O0OCY)XIE€HUE JOKIAJ0B U IMPE3EHTAIMil, COCTaBICHHE W pEIIeHUuEe 3ajJad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

HmnyJbc. 3aK0H cOXpaHeHHsI HMITYJIbCa
Nmnynsc. M3MeHeHue uMIynbca MarepuaibHOM TOukH. Cucrema Ten. 3aKOH COXpPaHEHUs
HMITYJIbCA.
Ilpumeprvie memvl nNPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOML.:

1. PeakTuBHOE B:KEHHE B MIPUPOJIE.

2. PaccnenoBanue J[TII ¢ moMomipto 3aK0OHa COXpaHEHHS UMITYJIbCA.
Xapaxmepucmuka OCHOBHBIX 6UO08 OesmelbHOCmu. 9TeHue W OOCYXKJEHHE TEeKCTa CcTarel
WHTEPHET-CATOB, OOCYXKJIEHHE MOKIAJO0B U IMPE3EHTAIMil, COCTaBJICHHWE W peIIeHUE 3ajad,
obcyxaeHue croco0oB perienus (moaroroska k OI'D no ¢pusuke).

Craruka
PaBHoBecue Tena. MOMEHT cuitbl. Y ClIOBHsI paBHOBECHsI TBepIoro Teina. [IpocThie MexaHU3MBI.
Jlabopamopnuie pabomui(c HCTOIb30BaHNeM 000pynoBanus «Touka pocray):
OrnpeziesieHne EHTPOB MACC Pa3IUYHBIX TeJ (TPH CIocooa).
leleeprle membsl NPOEKMHbIX U UCCIe008aMeENbCKUX pa6om:

1. TlpuMeHeHHEe MPOCTHIX MEXAaHU3MOB B CTPOUTEIILCTBE: OT 3EMJISTHKH JI0 HeOOoCcKpeoa.

2. HccnenoBaHue KOHCTPYKIIMU BEIOCHIIEA.
Xapakmepucmuka OCHOBHbIX U008 OesimelbHOCmU: 9TeHHe W OOCYXKJEHHWE TEeKCTa CTarel
UHTEPHET-CAliTOB, 0O0CYXIEHHE JMAOKJIAaJ0B M IPE3eHTAlMi, COCTaBIEHHWE M pelIeHHe 3ajad,
obcyxaeHune cnocoooB pemienus (moaroroska k OI'D no duzuke).

Mexanuyeckue KoJ1e0aHUS U BOJTHbBI
Mexanunueckue konebanus. IIpeoOpa3zoBaHue »SHepruM TMpH MEXAaHHMUECKUX KOJEOaHUsX.
Matematuueckuii ¥ TpPYXKUHHBIH MasSTHUKU. CBOOOAHBIE, 3aTyXalolIM€ U BBIHYXJICHHbIE
Kosiebanus. Pezonanc. Mexanuueckue BOJIHbI. JlJTMHA U CKOPOCTh BOJIHBI. 3BYK.
Jlabopamopnule pabomei(c ucnoab3oBanueM odopyaoBanus «Touka poctay):
N3yuenne konebaHUN HUTSHOTO MasiTHUKA.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. CrpyHHbIe My3bIKaJIbHBIE HHCTPYMEHTHI.

2. KonebarenpHbIE CHCTEMBI B IPHPOJIE H TEXHUKE.
Xapaxkmepucmuka OCHOBHBIX U008 OesameNbHOCMU: YTEHUE U O00CY)XJIeHHE TEeKCTa CcTaTel
UHTEpHET-CAalTOB, O0OCY)XJIE€HUE JOKIAJ0B U IMPE3EHTAIMil, COCTaBI€HHWE W peIIeHue 3ajad,
oOcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

DJIeKTPOMATrHUTHBIE KOJIeOAHNS U BOJHbI
[Tepemennsbrit snmektpuuecknii Tok. KosjebarenbHbI KOHTYp. BBIHYXIeHHBIE M CcBOOOAHBIE OM
KojieOaHusi. DM BOJIHBI M UX CBOMCTBA.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:
1. TlpuHuMnIbl pagAHOCBSI3U U TEICBUACHUS.
2. Bnusaue DM u3nydeHu Ha KUBBIE OPTaHU3MBI.



3. H3roroBneHue ycTaHOBKH JUIS JIEMOHCTPAIMU OTBITOB 110 DOMMU.

4. DnexktpomarHutHoe u3nydeHne CBY-meun.

5. Hcropuueckas peKOHCTPYKLIHS ONBITOB AMIiepa.
Xapakmepucmuka OCHOBHBIX 6UO08 OesmelbHOCMU. UTEHUEe U OOCYKIEHUE TeKCTa cTarel
UHTEPHET-CATOB, OOCYXICHHE JMJOKJIAaJ0B M IMPE3CHTAIM, COCTaBIEHHWE M pEIICHHE 3ajad,
ob0cyxaeHue crocoooB pemieHus (moaroroska k OI'D mo dusuke).

Onrtuka
Ucrounuku cBera. JlelcTBUs cBeTa. 3aKOH NPSIMOJIMHEMHOrO pacHpoCTpaHEHHUsi CBETa. 3aKOH
oTpaxkeHus cBeta. [locTpoenne n300pakeHUil B MJIOCKOM 3epKaie.3aKkoH IMPeIOMIICHUs CBETa Ha
IUIOCKOW TpaHUIe JABYX OJHOPOAHBIX Ipo3pauHbix cped. lIpenomiieHue cBera B NpU3ME.
Hucnepcusi cBera. SIBIeHHE TMOJHOTO BHYTPEHHEro oOTpaxkeHus. JIuH3bl. TOHKHE JMH3BI.
[TocTpoeHre W300paKeHU, CO37JaBacMbIX TOHKMMH JHH3aMHU. [a3 u 3penue. Onruueckue
pUOOPHI.
Jlabopamopnvle pabompi(c ucnoab3oBaHueM odopynoBanus «Touka poctay):

1. DxcnepuMeHTanbHas MPOBEPKA 3aKOHA OTPAXKECHHS CBETA.

2. H3mepeHue moka3aTesi MPEJIOMIICHUS BOIBI.

3. H3mepenue HoKyCHOrO paccTOSHUSL COOMPAOIIEH JTHH3BIL.
Ipumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Ucropus uccrienoBaHusi CBETOBBIX SIBJICHHIA.

2. HWcropuueckasi peKOHCTPYKIHS Teneckomna [ amwes.

3. HsroromieHue Kajeipockomna.
Xapakmepucmuka OCHOBHbIX 6UO08 OesimelbHOCMU: 9TeHHEe W OOCY)KJEHHWE TEeKCTa CTareil
MHTEPHET-CATOB, OOCYXIEHUE JOKIAJ0B U IMPE3EHTAIMil, COCTaBICHHWE W pEIIeHUuEe 3ajad,
obcyxaeHue croco0oB perienus (moaroroska k OI'D no ¢pusuke).

®Du3uka aToMa U AaTOMHOIO fA/Ipa
Crtpoenue artoma. [lormomenue u wuchyckaHue cBera aroMamMu. OnTuyeckue CHeKTpbl. OMBITHI
Pesepdopna. Ilnmanerapuas monens atoma. CTpOo€HHE aTOMHOTO sjpa. 3apsjioBO€ W MacCcoBOE
yrcna. SIaepHble CUIIbl. DHEPTHUsl CBSA3U aTOMHBIX sJIep. 3aKOH PalMOaKTUBHOTO pacmaja. Anbda- u
Oera-pacmansl. [IpaBuna cmemenus. Snepreie peakiuu. Jlemenwe u cuHTe3 snep. SnmepHas
sHepreTtrka. Vcrounuku >neprun ConHna U 3Be3d. Peructpanus siaepHbIX u3nydeHuil. BnusHue
PaAMOAKTUBHBIX H3JIyUEHUH Ha JKUBbIE OpraHu3Mbl. Jlozumerpus. DKOJIOTHYECKHE MPOOIEeMbl
AIEPHON YPHEPTETUKH.
IIpumepnvie memvl NPOESKMHBIX U UCCTEO0BAMENLCKUX PAOOM:

1. Ucropus uzydeHus aToma.

2. Wswmepenue KI1/] conreynoit ObaTapen.

3. HeBuaumple U3Ty4eHHs B CIIEKTPE HATPETHIX TE.
Xapakmepucmuxa OCHOBHLIX 6UO08 OesimelbHOCMU: 9TeHHEe W OOCYXKICHHWE TEeKCTa CTareil
WHTEPHET-CATOB, OOCYXIEHUE JOKIAJO0B U TMPE3EHTAIMii, COCTaBICHHE W pEIIeHUEe 3a1ad,
obcyxaeHue crnocoooB pemienus (moaroroska k OI'D mo duzuke).

®DopMbI OpraHu3anny 00pa3oBaTeJIbHOIO Mpouecca:

- TpyNIoBasd;

- HHIUBUYyalbHas;

- (hpoHTaNIBHAS.

Beayumme TexHoJsioruu:

Hcnonb3yroTcsi 3J€MEHTHl  CIEAYIOUIMX TEXHOJOTHM: IpOeKTHas, MpoOJeMHOro o0ydeHus,
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHAs,, KPUTUYECKOIO  MBIIUIEHUs, MPOOJIEMHOIO  JIMaJora,
UTpOBasi.

OcHOBHBIE MeTObI PA00THI HA YPOKeE:

Benymmvu MetogamMu 0OydeHHs SIBIAIOTCSA: YaCTUYHO-TIOMCKOBOM, METOJ] MaTeMaTHYECKOTro
MOJIEJIMPOBAHUs, AKCHOMAaTUYECKUI METOJ,.



DopMbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBJISETCS JOMOJHUTEIbHBIM, TO OTMETKA B OaJlaX HE CTaBUTCSL.

VYyamuiics yuutcs OLE€HUBATh ce0sl U APYTrUX caM, 4TO MO3BOJIAET Pa3BUBATh YMEHUS CaMOAHAIN3a
U CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIbHOCTH, KaK CBOMCTBY JINYHOCTH yyailerocsi. BelisiBnenue
MNPOMCIKYTOUYHBIX MW KOHCYHLIX PEC3YJIbTATOB YYallUXCA IPOUCXOAUT UYCPE3 IMPAKTUYCCKYHO
JeSITeIbHOCTD; 3aUeTHbIE Pa0OTHI:

* TeMaTH4YecKas MOJ0OpKa 3ahay Pa3IUYHOTO YPOBHS CIOKHOCTH C IPEICTaBICHHEM pa3HBIX
METOJI0B peleHus B BUJIC TEKCTOBOIO AOKYMEHTa, npeseHTanuu, ¢um-
aHHMAaIHH, BUIEOPOJIUKA Wik WeD - cTpaHuibl (caiiTa)

* BBICTABKa IIPOEKTOB, IIPE3CHTALINN;

¢ ACMOHCTpalHrd SKCIICPUMCHTA, Ka4eCTBECHHOM 3aJa4u C Ka4CCTBCHHBIM (yCTHbIM nin B BHAC
IOPUJIOKEHUs, B TOM YHUCIe, Mpe3eHTalueil) omucaHueM Ipolecca Ha 3aHATUH, (ecTuBaie
9KCIICPUMCHTOB, (1)H31/I‘ICCKI/I€ OJIMMIIHMaAbI.

KoumnuectBo
Ne Ha3Banue pa3zaena, TeMbl Teopus IIpakTuka
4acoB
1 Brenenue 1 1 0
2 KunemaTtuka 7 0 7
3 Jnaamuka 8 1 7
4 Wmmynbe. 3aK0H COXpaHEHUS HMITYJIbCa 3 3 0
5 2 1 1
Craruka
6 3 2 1
Mexannyeckue Kojie0aHusl U BOJTHBI
7 OJeKTpPOMarHUTHBIE KOJICOAHUS M BOJIHBI 2 2 0
8 Ornrtuka 4 1 3
9 4 4 0
®du3uKa aToMa ¥ aTOMHOTO SIApa
34 15 19
Bcero
KanennapHo-reMaTtudeckoe niiaHupoOBaHue
No | Hata Tema 3ansaTust Hcnonb3oBanue NIpUMEYaHue
/T | IPOBEACHUS 00opyaoBaHus
Ilnan | ®akT IenTpa .
eCTeCTBEeHHOHAYYHOH
U TeXHOJIOTHYeCKOoM
HANPaBJIEHHOCTEl

«Touxka pocra»

1. BBenenue (14)

Beognoe 3aHATHUC. HCJ’II/I u KOMHBIOTCpHOC

3aJIa9M Kypca. TexHuka | 000pyI0BaHHE
1 0€30MMacCHOCTH.
2. Kunematuka (7 4)

Crnioco0bl onucanust Ob6opynoBanue s
2 MEXaHHYECKOTO JIBM)KCHUS JIEMOHCTpPAIIHHA




[IpssMonHENHOE paBHOMEPHOE Ob6opynoBanue s
NIBIDKEHUE 1o IJIOCKOCTU? | AEMOHCTpalUid
Cmotps
3 W3 KaKOW TOYKH HAOJIIOIaTh
OTHOCHUTENTBHOCTD JTBH)KEHUSI. Ob6opynoBanue  miis
4 CnoyxeHue IBUKECHUN. JIEMOHCTpAIi
Jlabopamopnvie pabomul: Oo6opynoBanue amst
«M3y4eHne NBMKEHHS CBOOOTHO | Ja0OpaTOPHBIX padoT
najaomiero tenay, «Mzydenue u YUEHUYIECKUX
5 JIBUOKCHMSI T€JIa 110 OKPY>KHOCTH» | OIBITOB
Kak u xyna nonerena sumineBas | OOopynoBanue Ui
Koctouka? Pacuer TpaekTopun JIEMOHCTpAIIHA
JBUKEHHSI TEJT U IIePCOHaXeH
pacckaszoB P.Pacm> 0
6 MioHxay3eHe
Hcropuueckast peKOHCTPYKIIHS O6opynoBanne  Jyist
OTIBITOB lanunes M0 | IEMOHCTpAIHii
OIIpEICIICHUIO
7 YCKOpEHUS g.
Omnpenenenue CKOpoCTU ObopynoBanue  JuIst
PaBHOMEPHOTO JIBHXKEHUS TIPU JIEMOHCTpAIHi
WCIIOJIb30BAHUH TPEHAKEPA
8 «OeroBast JOPOIKKay.
3. Innamuxa (84)
Cuna Bonu, cuna yoexxaenust win | O0opyaoBaHue — JUIs
9 cuia - pu3nyeckasi BenuyuHa? JIEMOHCTpAIHA
Jlabopamopnas paboma: O6opynoBanue st
10 «M3mepeHne Macchl Tesna» 71a00paTOpHBIX paboT
JIBr>keHue Tena 1moj AEMCTBUEM " YICHHHUCCKHUX
11 HECKOJIBKHUX CHII OTILITOB
JIBrokeHue cucTteMbl cBsizaHHbIX | OOopynoBanue s
12 Tea JIEMOHCTpAIil
Jlabopamopnvie O6opynoBanue st
pabomui: «M3ydyenue TpeHus | 1abOpaToOpHBIX PadbOT
CKOJIBKEHUSDY " YICHUYICCKUX
13 ONBITOB
JuHamuka paBHOMepHoro | OGopynoBaHue s
14 JIBHYKEHUS 110 OKPYKHOCTH JIEMOHCTpAIi
Uctopus paszButusa | O6opynoBanue  ams
MpEICTaBICHUI JIEMOHCTpAIUH
0 Bcenennon. Conneunas
15 CUCTEMA.
OTKpBITHS HA KOHYUKE TIEpa. ObopynoBanue ISt
[IepBbIe HCKYCCTBEHHBIE | IEMOHCTpALUi
CIIyTHUKH
16 3emin.
4. UmnyJabc. 3aK0H COXpaHeHHsI UMITYJIbca (349)
17 Kak BBI IXTy Ha30BeTE... KomnerotrepHoe
PeaktuBHOE IBUKECHUE B obopynosatue
18 MIpUpPO/IE.
PaccnenoBanue /ITII ¢ momompio | KomnbsroTepHoe
19 3aKOHA COXpPaHEHMsI UMITyJIbCa 000py0BaHue




5. CraTtuka (24)

Jlabopamopuas paboma: O6opynoBanwue st
«OrmpeieneHue MeHTPOB Macc nabopaTopHBIX paboT
Pa3IUYHBIX TeJ (TPH CrIoco0a)» u YYCHHYECKHUX
20 OTIBITOB
[Ipumenenue npocTeix | KommnbrorepHnoe
MEXaHU3MOB B CTPOUTEIILCTBE: OT | 000pyIOBaHHE
3eMJISIHKH JI0
21 HeOockpeda
6. Mexanuyeckue Kojae0aHus1 M BOJHBI (34)
Bunet  mastHukoB  u ux | OOopynoBaHue s
22 KOJIeOaHui JIEMOHCTpALit
23 UYro nepeHocur BonHa?
KonebarenpHble  CUCTEMBI B
24 MIPUPOJIE U TEXHUKE
7. DJIeKTPOMATrHUTHBIE KOJIeOAHUA ¥ BOJHBI (24)
DKCTepuMEHTAIbHAS ITPOBEPKA KommnbroTepHoe
25 CBOMCTB DM BOJIH. o0opynoBaHue
Uccnenosanue Komnerorepnoe
AJIEKTPOMArHUTHOTO o0opyoBaHue
26 nznydenus CBU-neun
8. Onrtuka (44)
. U3roToBnenne Mojenu KommnbroTepHoe
27 KaJICHIOCKOTIA. 000opyIoBaHue
DKcrepuMeHTallbHAs MTPOBEPKa ObopynoBanue ISt
28 3aKOHA OTPaKEHUS CBETA. JIEMOHCTpaIHi
Jlabopamopnas paboma: O6opynoBanue ams
«3mepenne nokazarens 1abopaTopHbIX paboT
MIPEIOMIICHUS BOJIBI» u YU4EHUYECKUX
29 OTIBITOB
Kak ornunuarorcs mokazarenu O6opynoBanue ISt
30 MPETIOMIICHUS IIBETHOTO CTEKJIA JIEMOHCTpaIHi
9. ®du3uKa aToMa U ATOMHOT0 siApa (44)
[Tormomenne wu  wucnyckanue | KommbroTepHoe
cBeTa obopynoBaHue
31 atoMaMu. Ontrueckue cnekTpsl. | KommberorepHoe
N3mepenne KIIJ conneuyHoi obopynosatue
32 Oarapen
Brnusinue pagunoakTHBHBIX
33 W3ITYyYCHUN Ha KUBBIE OPTaHU3MBI
CriocoOblI 3a1uUTHl OT
34 PaJIMOAKTUBHBIX U3ITydeHUI
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