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HosicHuTebHASA 3aNUCKA
Pabouast mporpamMmma BHEYPOUHOU JEATENBHOCTH MO (Gu3MKe I 7 - 9 KIacCOB COCTaBlIeHA Ha

OCHOBE MPUMEPHOU mporpamMmsbl 1o ¢usuke a7 — 9 kmaccoB (o penakuuein Kysnemona A.A.), M.:
«IIpocBemienue», 2017 1 cOOTBETCTBYET
- ®enepanpHoMy 3akony «O0 obpazoBanuu B Poccuiickoit @eaepanmm» Ne273-D3 ot 29.12.2012 rona;
-DenepanpHOMY 00pa30BaTEIHLHOMY CTaHIAPTy OCHOBHOTO 00IIero oOpa3oBaHUs, yTBEPKACHHOMY
npuka3zoM MuHucTepcTBa 00pa3oBanus u Hayku PO Nel1897 ot 17.12.2010 rona;
-IIpuka3sy MunucrepctBa oOpa3zoBanus u Hayku PD Nel577 ot 31.12.2015 r» O BHeceHUU U3MEHEHUI
B (deaepanbHblii 00pa3oBaTeNbHBIA CTAaHAAPT OCHOBHOIO OOIIEro o00pa3oBaHUs, YTBEPKAEHHBII
npukazoM MunucrepcrBa oopazoBanus U Hayku P®@» Nel897 ot 17.12.2010 roga»
-O0pa3oBaTenbHOIl MporpaMMe OCHOBHOT'O 00IIero 00pa30BaHus;
-Yuebuomy miany OY;
- [IpumepHoOI Tporpamme OCHOBHOTO 00111eT0 0Opa3oBaHus 1Mo (usuke (0a30BbIN yPOBEHB).

[Iporpamma paccuutana Ha 35 yacoB — 1 yac B Hezento B 7 kiacce, 35 4acoB — | yac B HEJENIO B
8 ximacce, 34 yaca — 1 gac B Hezelro B 9 knacce.

Jannas paboyast mporpaMma BHEYPOUHOI eATeNIbHOCTH 10 (pusuke 1t 7 — 9 KI1acCcoB coCTaBJIeHA
Ha ocHoBe OOIT OO0 MBOY OCOII Ne6 um. B.A. CyneBa u ¢ y4éToOM METOAMYECKUX PEKOMEH ANl
M0 CO3MaHUI0 W (YHKIMOHHPOBAHUIO B 00IICO0Opa30BATENBHBIX OpPraHU3AlUAX, PACIOJIOKCHHBIX B
CeIbCKOM MECTHOCTM U MallbIX Topojax, IEHTPOB 0Opa3oBaHHs €CTeCTBEHHO-HAYYHOH U
TEXHOJOrM4HON HampasieHHocTel («Touka pocta») (yTBep:KIeHBI pacropsbkeHueM MuHUCTepcTBa
npocsenienus Poccuiickoit @eaeparuu ot 12.01.2021 r. Ne P-6) u mpemycMmaTpuBaeT MpoBeIEHUE
3aHATUHN C UCTOJIb30BaHUEM 000pyI0BaHMs LieHTpa « Touka pocTay

HﬂaHpreMbIe pe3yJbTaThbl OCBOCHUSA MPOIrpaMMbl BHeypO‘lHOﬁ JECATCJIBbHOCTH «3anuMaTeIbHas

¢pusuka» (c ncnoib30BaHueM ooopynoBanusi «Touka pocra») B 7-9 kiaccax.
Peanmzanus mporpaMMbl CITOCOOCTBYET IOCTHIKCHHUIO CIICAYIONINX Pe3yabTATOB:
JIMYHOCTHBIE:

B chepe IMIHOCTHBIX YHUBEPCATIBHBIX YICOHBIX EHCTBUNA yUAIXCS:

* yueOHO-103HABATEIbHBIN HHTEPEC K HOBOMY yueOHOMY MaTepHaiy U Croco0am pelieHus HOBO# 3a1auu;

* OpHCHTAIUS HAa TIOHMMAaHHE MPHUYHH YCIeXa BO BHEYYCOHOH AEATENHPHOCTH, B TOM YHCJIEC HA CaMOAHAIHM3 U
CaMOKOHTPOJIb pe3yJIbTaTa, Ha aHaJIM3 COOTBETCTBUS PE3yIbTaTOB TPEOOBAHUIM KOHKPETHOM 3a1a4H;

* CIIOCOOHOCTh K CAMOOIICHKE Ha OCHOBE KPUTEPUEB YCIICIIHOCTH BHEYUSOHOM JESITENbHOCTH;

Obyuarowuticss nOIY4UM 803MOHNCHOCMb 018 (POPMUPOBAHUSA:

* BHYTPCHHEH MO3MIINU [IKOJIbHUKA HAa YPOBHE MOJIOKHTEILHOTO OTHOIICHHS K IIKOJE, TOHUMAaHHs HEOOXOAUMOCTH
YUCHHS, BBIPAKEHHOTO B MPE0OIaIaHiK yueOHO-T03HABATEILHBIX MOTHBOB;

* BBIPOKEHHON YCTOWYMBON y4eOHO-TTO3HABATEIPHON MOTHBAIIMH YUCHHS,

* YCTOMYUBOTO y4eOHO-II03HABATEILHOIO HHTEpeca K HOBBIM OOIIMM CIIoco0aM penieHus 3a/1a4.

MeTanpeameTHbIe:

B chepe peryJsiITHBHBIX YHUBEPCATIBHBIX YU€OHBIX JICHCTBUH yuamuxcs:

* IJIAHUPOBATH CBOM JICHCTBHSI B COOTBETCTBUU C NOCTABIEHHON 3a/1a4ueii U yCIOBUSIMHU €€ pealu3aliy, B TOM YHCIE BO
BHYTPEHHEM IUIAHE;

* YUUTHIBATh YCTAHOBJICHHBIE MPABHJIA B INIAHUPOBAHUM M KOHTPOJIE CIIOC00a PEeIICHHUS;

* OCYILECTBIISITh UTOTOBBII U MOIIATOBBII KOHTPOJB IO PE3YIbTATY;

* OIICHWBATh NMPABWIBHOCTh BBHIIIONHEHHS JCHCTBHS HAa YPOBHE aICKBATHOW PETPOCIHEKTHBHOW OLIEHKH COOTBETCTBHS
pe3yNIbTaTOB TPeOOBaHUAM JTAHHOH 3a/1a4M U 3aJa4HON 00JIacTH;

* aJICKBATHO BOCIPUHMMATh IPEATIOKEHUS U OLEHKY yuUuTeIeH, TOBapHIeH, poauTeneil U APyrux Ir0aei;

* pa3nUYaTh COco0 U Pe3yibTaT IeHCTBHS.

Ob6yuaiowuticss noay4um 603MONICHOCMb HAYUUMCA:

* B COTPYAHHYECTBE C yUUTENIEM CTaBUTh HOBBIE YUeOHBIE 3a/1a4H;

* [IPOSABJIATH [TO3HABATEIbHYIO HHUIIMATUBY B yUEOHOM COTPYIHHYECTBE;

* CaMOCTOSITETIFHO aJIeKBaTHO OLIEHUBATH NPABUIBHOCTh BBIIIOTHEHHS JCUCTBHS U BHOCUTH HEOOXOANMBIC KOPPEKTUBEI
B UCIIOJIHEHUE KAK MO X0y €ro peaau3aluyl, TaK U B KOHLIE ACHCTBUSL.

B cdepe nozHaBaTeIbHBIX YHUBEPCAIBHBIX YUEOHBIX ACHCTBUHN ydaIInuXcs:

* OCYIIECTBIIITH TOHMCK HEOOXOAMMOW WH(OpPMAIMX AJs BBIIOIHEHWS BHEYYEOHBIX 3aJaHU C HCIIOJIB30BAHUEM
y4eOHOI JIUTepaTypsl U B OTKPHITOM HH(OPMALIOHHOM MPOCTPAHCTBE, SHIMKJIONEANH, CIIPAaBOYHUKOB (BKIIFOYAS
3JIEKTPOHHBIE, IU(POBEIE), KOHTPOIUPYEMOM IIPOCTPAHCTBE



WHtepherTa;

* OCYIIECTBIIATH 3aMUCh ((HPUKCAIHIO) BRIOOPOYHOM HH(pOPMALIUH 00 OKPYKAIOIIEM MUpE U 0 ce0e caMoM, B TOM YHCIIC
¢ oMol nHCTpyMeHToB KT

* CTPOHTH COOOIICHUS, POSKTHI B YCTHOM M TUCBMEHHOH (opMe;

* IPOBOJIUTH CPABHEHUE U KIIACCU(UKAIIMIO IO 3aIaHHBIM KPHTEPHUSIM;

* YCTaHABIUBATH IPHYNHHO-CIICACTBEHHEIC CBSI3H B U3y4aeMOM KpyTe SBICHUH;

* CTPOHTH PaCcCyKACHUS B (hOPME CBSI3H MPOCTHIX CYXKICHUIH 00 00BEKTE, €r0 CTPOCHUH, CBOWCTBAX U CBSI3aX;
Obyuarowuiicst ROAYUUM B03MONCHOCHLL HAYYUMBCA.!

* OCYIIECTBILAITH PACIINPEHHBIH NONCK HH(POPMAITIH C HCIIONb30BaHAEM pecypcoB OnbdamoTek u cetn HTEpHET;

* 3aMUCHIBATh, PUKCHPOBATH HH(YOPMALIHIO 00 OKPYKAIONINX SIBICHHUAX C ITIOMOIIBI0 HHCTpyMeHTOB UKT;

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIMICHUS B YCTHON M MUCEMEHHOU (hopMe;

* OCYIIECTBIATH BHIOOP Hanboiee 3pPeKTHBHBIX CIIOCOOOB PEIICHUs 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH;

* CTPOHTH JIOTHYECKOE PacCyKICHHE, BKIIIOYAIONIEe YCTAHOBIICHNE IPHYIMHHO-CIICICTBEHHBIX CBSI3EH;

* MOTYT BBIUTH HAa TEOPETUYCCKUI ypPOBEHBb PEIICHUS 3a/a4: PEIICHHUE IO ONPEICICHHOMY IUIaHy, BIaJCHUC
OCHOBHBIMH TIPHEMaMH PEIICHU, OCO3HAHUS ACATSIIEHOCTH IO PEIICHHUIO 331a4H.

B chepe KOMMYHHKATHBHBIX YHUBEPCATBHBIX YICOHBIX JEHCTBUH yUaIIXCS:

* aJIeKBaTHO HCIIOJNB30BaTh KOMMYHHKATHUBHBIC, TPEKAE BCETO - PEYCBBIC, CPEACTBA Ui PEUICHUS Pa3TUYHBIX
KOMMYHHKATHBHBIX 3a/1a4, CTPOMTh MOHOJIOTHYECKOE COOOIIEHHE, BIaAETh AMATOTHICCKON (OPMOI KOMMYHHUKALIHH,
UCTIONB3YsI, B TOM 4Kcie cpencTBa U mHCTpyMeHThl MK T U qucTaHIMOHHOTO OOIICHUS;

* JIONYCKaTh BO3MOXKHOCTH CYIIECTBOBAHUS Y JIFOJICH Pa3IMYHBIX TOYCK 3PCHUS, B TOM YHUCIIE HE COBIAJAIOIIUX C €T0
COOCTBEHHOM, M OPUEHTHPOBATLCS HA IMO3KMIIKIO IIAPTHEPA B OOIIEHNH U B3aUMOICHCTBHM;

* VUNTHIBATh Pa3HbIE MHEHMS M CTPEMHTHCS K KOOPIUHAIINK PA3THYHBIX TO3UIMI B COTPYIHUIECTBE;

* opMyIMpPOBaTH COOCTBEHHOE MHEHHE U TO3UITHUIO;

* JIOTOBApPHMBATLCSI W NPUXOIUTh K OOILIEMYy PEINICHHIO B COBMECTHOM IESTEIBHOCTH, B TOM YHCIIE B CHTYaIlHH
CTOJIKHOBEHHUS HHTEPECOB,;

Obyuarowuiicst ROIYUUM 803MONCHOCHLL HAYYUMbCA!

* VUNTHIBATh U KOOPIUHUPOBATH B COTPYIHHYECTBE OTIMYHBIE OT COOCTBEHHOM MO3UIMH APYTHX JHOICH;

* VUNTHIBATh Pa3HbIE MHEHMS M HHTEPECHI U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* IOHUMATh OTHOCHUTEILHOCTh MHCHHUH U TIOJXO/IOB K PEIICHUIO TPOOJIEMEI,

* apTyMEHTHPOBATh CBOIO TO3UIIHIO U KOOPAMHUPOBATH €€ C MO3UIUIMH MAPTHEPOB B COTPYAHUIECTBE MIPU BHIPAOOTKE
00IIIEr0 PEIICHNsT B COBMECTHOM JA€STEIbHOCTH;

* 33/1aBaTh BOIIPOCHI, HEOOXOAUMBIE JUISI OPTaHU3aIUH COOCTBEHHOMH JEATEILHOCTH U COTPYAHUYECTBA C TAPTHEPOM;

* OCYILECTBIISITh B3aUMHBIH KOHTPOJIb M OKa3bIBATh B COTPYAHUYECTBE HEOOXOAMMYIO B3aUMOIIOMOIIIb.

IIpenmeTtHbIe:

- OPHECHTUPOBATECS B SBICHUAX W O0BEKTaX OKPYKAIOIIEro MUPA, 3HATH TPAaHUIIBl X IIPIMEHIMOCTH;
- MIOHUMATh ONpeAeTeHuUs (GU3NICCKUX BETUYUH U TIOMHUTH OTIpeelsTiomue GopMyIIs;

- MIOHUMATh KaKuM (PU3NYIECKUM TPUHIUIIAM U 3aKOHAM TIOJJYUHSIOTCS T€ WINM UHBIE OOBEKTHI U SBJICHUS TPUPOJIbI;
- 3HaHHE MOJEIH IIONCKA PEICHUH IS 3a1a9 IO (PH3HKE;

- 3HaTh TEOPETUYECKHE OCHOBBI MaTEMAaTUKU.

- IpUMeYaTh MOJIEIIH SBJICHUH U 0OBEKTOB OKPYKAIOIIEro MHUPA;

- aHAIM3UPOBATH YCJIOBUE 3a/1a4H;

- iepeOpMyITUPOBATE H MOAETHPOBATH, 3AMEHATH UCXOJHYIO 3a/1a9y IPYTOH;

- COCTaBIISITh IJIAH PEIICHHUS;

- BBIZIBUTaTh U TIPOBEPATH NpeiaraeMble JJIsl pEIICHUS TUTIOTE3bI;

- BJIaIETh OCHOBHBIMH YMCTBEHHBIMHU OII€PaLUIMU, COCTABISIOLIMMHU OMUCK PELIEHHS 3aJauH.

Couepma}me l'lpOl“paMMl)l BHeypO‘{HOﬁ ACATECJIBHOCTH
7 kjaace

Beenenue. Brognoe 3anstue. Lenn u 3agaun kypca. Texanka 6€30MacHOCTH.

PoJb 3xcniepuMeHTa B KM3HH Y€JI0BEKA.

Teopus: I3yuuTb OCHOBBI T€OpUHU NOrpemHOCTE. IorpemHocTi NpsAMBIX U KOCBEHHBIX M3MEPEHUI, MaKCUMallbHasl
MOTPEIHOCTh KOCBEHHBIX M3MEPEHHH, Y4eT HMOrpenIHocTell n3MepeHuil mpu noctpoeHnu rpaguxo. [Ipencrasnenue
pe3yIABTATOB M3MEPEHUI B (hOpMe TaOIUI U TPapHUKOB.

IIpaxmuxa: OCHOBBI TEOPUU NOIPEUIHOCTEW IPUMEHATD IIPU BBIIIOJHEHUU YKCIEPUMEHTAIBHBIX 3a/1a4, IPaKTUUYECKUX
paboT. (¢ ucnoJib3oBaHueM o6opyaoBanus «Touka pocTa)

Xapaxmepucmuka 0CHOBHBIX U008 OesiMeNbHOCIL:

IMpuBoanTh MpUMEPH 00BEKTOB N3yUeHUS GU3UKN ((PU3NUECKHe SBIEHHS, (PU3MUECKOE TEJIO, BEIIECTBO, (PU3NUECKOe
nosnie). Habmronate 1 aHanu3upoBath pusnueckue sBjacHUs ((GPUKCHPOBATh M3MEHEHHS CBOWCTB OOBEKTOB, CPAaBHUBATH
X u 0000maTp). [103HAKOMUTBCS € SKCIEPUMEHTAIBHBIM METOAOM HccienoBaHus npuponasl. COopka nmpubopoB u



KOHCTpYyKIMiA. Mcnonp3oBaHue U3MEPUTENbHBIX NPUOOPOB. BeImonHeHne 1ab0paTOpHBIX M MPaKTHYECKUX paloT.
JlmarHocTuka v yCTpaHeHHE HEHCIPaBHOCTEH MprOOopoB. BricTpanBaHue THIIOTE3 HA OCHOBAHUY UMCIOIUXCSI TAHHBIX.
Mexannka.

Teopusa: PaBHOMEpHOE W HepaBHOMEpHOe JBIbKeHHe. ['paduueckoe mpeiacTaBieHHe JIBWKEHUs. Perienue
rpapuUeCcKuX 3324, pacyeT IyTH U CPEeJHel CKOPOCTH HEPABHOMEPHOTO ABMKeHUs. [IoHsITHE HHEPLIUN U HHEPTHOCTH.
Hentpobexnas cuna. [IpuMenenne NaHHBIX (GH3HUCCKUX MOHATHH B )KU3HEAESTETIHLHOCTH denoBeka. Cria yIpyrocrd,
CUJIa TPEHUSI.

Ipaxmuxa: VccnenoBanue 3aBUCHMOCTH CHJIBI VIIPYTOCTH, BO3HHUKAIOIIEH B MpPYKUHE, OT CTEHCHU aehOopMaIiu
npyxuHbl. OnpeseneHue kodduimeHTa TpeHUsS Ha TpUOOMeTpe. (¢ MCHoJib30BaHHueM ofopynoBanusa «Touka
pocTay)

UccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHUS OT CHIIBI HOPMAJIBHOTO JIaBJICHUSI.

Xapakmepucmuka 0CHOBHBIX 81008 OesIMeNbHOCU:

AHanu3 tabimn, rpadukos, cxeM. [Touck oObsicCHeHUsT HaOIFOTaeMbIM COOBITHSIM. OTIpeieieHne CBOUCTB IPHUOOPOB 110
gepTexaM U MOJICIIM. AHalN3 BO3HUKAIONIIUX ITPOOIEMHBIX CUTyalmid. M300paxars cucTeMy KOOPIWUHAT, BHIOUPATH
TEJI0 OTCYETa M CBA3BIBATH €r0 C CHUCTEMOM KOOpAMHAT. VICIONIb30BaTh CUCTEMY KOOPAMHAT MJIsi HM3y4YeHHS
MpsIMOJIMHEHHOTO JBIKeHHs Tena. COopka mMpuOOPOB M KOHCTPYKIWH. Mcmonbp3oBaHHE M3MEPUTEIBLHBIX MPHOOPOB.
BroinonHenue nabopaTOpHBIX M MIPaKTUYECKHX paboT (¢ ucmoJib3oBaHueM oOopyaoBaHusi «Touka poctay).
Juarnoctuka M ycTpaHeHHE HEUCIIpaBHOCTEHN MpruOopoB. BricTpanBaHue rUnoTe3 Ha OCHOBAHUM UMEIOLIUXCS TaHHBIX.
KoHncTpynpoBaHue u MoieIMpoBaHre. BrimoHeHHe 3ajaHmii TT0 YCOBEPIISHCTBOBAHHIO PHOOPOB. Pa3paboTka HOBBIX
BapHaHTOB OINBITOB. Pa3paboTka M TpoBepKa METOAUKH IKCIEpUMEHTaIbHOH paboThl. PaboTa B MamnbIx Tpymmax.
AHaMM3UPYIOT, BBHIOMpAIOT M OOOCHOBBIBAIOT CBOE pelieHue, JeicTBua. lIpeactaBieHue pe3yjabTaTOB MapHOM,
IPYNIIOBOM JAESITEIbHOCTH. YUacTHe B AUAJIOre B COOTBETCTBUU C IIPaBUJIaMH PEUEBOr0 MOBEICHUSI.

I'mapocratuka.

Teopusa: 3akoH Apxumena, 3akoH [lackans, rUAPOCTATHUECKOE JaBJICHUE, COOOMIAIOIINECS COCY/IbI, THIPABINYECKUE
MaIHHBI.

Ipaxmuxa: 3a0auu: BRITAJKUBAIONIAS CHJIA B PAa3IMYHBIX CHCTEMax; MPHOOPHI B 3amadax (COOOIMAIOIINECs COCY.IBL,
TUIPABINYECKHE MAIIMHBI, PbIUaru, OJIOKH).

OKclepyUMEeHTaJIbHbIE 3aJJaHUs:

1)u3mepeHne CHITbl ApXuMena,

2)u3MepeHre MOMEHTA CHJIBI, IEHCTBYIOIIETO Ha phlvar,

3)uzmepenue paboThl CHIIBI YIIPYTOCTH TPH MOJBEME Ipy3a C MOMOIIbI0 MOJBHKHOTO WJIM HEMOJBHKHOTO OJioKa(c
HCNoJIb30BaHueM oDopyaoBanus «Touka poctay)

Xapaxmepucmuka 0CHOBHBIX U008 OesIMENbHOCU:

AmHanu3 Tabnun, rpadukoB, cxeMm. [Touck oObsicHeHUsT HaOIIOAaeMbIM COOBITUAM. COOpKa MPUOOPOB U KOHCTPYKITUH.
Hcnonp3oBanne W3MEpUTENBHBIX MPUOOPOB. BrimonHeHne 1a00paTOPHBIX M MPAKTHYECKUX padoT. [marHocTika u
yCTpaHEHHE HEUCIPABHOCTEH mpuOOpoB. BricTpamBaHme THIOTE3 HAa OCHOBAHWM HMEIONIUXCS ITaHHBIX.
KoncrpynpoBanue n moaenupoBanue. Pabora B MalbIxX rpynmnax. AHAJIH3HPYIOT, BEIOUPAIOT U OOOCHOBBIBAIOT CBOE
pemenue, aeictBus. llpencraBneHne pe3ylbTaTOB MApPHOW, TPYMIIOBOM nesTenbHOCTH. [loAroToBKa COOOIICHHMA U
JOKJIAZIOB. Y4yacTHe B IMAJIOre B COOTBETCTBUU C IIPABUIIAMH PEUEBOTO MTOBEIECHUS.

CraTuka.

Teopus: bnok. Peruar. PaBHOBecHue TBepAbIX Tel. YCIOBUS paBHOBeCHsA. MoMeHT cuiibl. [IpaBuiio MoMeHToB. LleHTp
TshKecTH. MccnemoBanme pa3NUYHBIX MEXaHWYECKUX cHcTeM. KoMOWHHpOBaHHBIC 3aladd, WCHONB3YS YCIOBHUSL
paBHOBeCHS.

Ipaxmuxka: V3rotoBienue paboTaromiei cucTeMbl OJI0KOB.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesiMeNbHOCIL:

AHanu3 Tabnmun, rpadukos, cxem. [Touck oObsicHeHUs1 HaOMO1aeMbIM COOBITUSIM. OTIpeieNieHne CBOUCTB MPUOOPOB TIO
gepTexaM M MOAETSIM. AHAJTN3 BO3HUKAIOLINX MIPOOJIeMHBIX cuTyaruil. HabmonaTs nelicTBUE NMPOCTHIX MEXaHU3MOB.
[TozHakOMHTBCS C (PHU3MUECKOW MOJENBIO «aOCONIOTHO TBEPIOE Teino». Pemate 3agadyd Ha MpPUMEHCHHE
ycrmoBus(TipaBuia) paBHOBECHs phlyara. [IpuMeHsATh ycioBue (TIIpaBWJIO) paBHOBECHS phlUara M OOBSCHEHUS
JCUCTBHSI PAa3IUYHBIX WHCTPYMEHTOB, MCIOJNB3YEMBIX B TEXHHKE M B ObiTy. COOpka HmpHOOpOB M KOHCTPYKIHH.
Hcnonp3oBanne W3MEpHUTENBHBIX MPUOOPOB. BeimonHeHue 1abopaTOpHBIX M MPAKTHYECKUX PadoT. [lwmarHocTHka u
yCTpaHEHHE HeHclpaBHOCTe mpubopoB. BreicTpanBaHue TUIIOTE3 HAa OCHOBAHMM HMMEIOIIUXCA  JaHHBIX.
Koncrpynpoanue u MonenupoBanue. BeimoHeHHe 3aaHnii 10 yCOBEPIIEHCTBOBAHUIO TPHOOPOB. Pa3paboTka HOBBIX
BapHaHTOB ONBITOB. Pa3paboTka 1 poBepKa METOIUKHU dKCIEPUMEHTAIBHON PabOTHI.

PaboTa B Manpix rpymmax. AHaTH3HPYIOT, BEIOMPAIOT M 0OOCHOBBIBAIOT CBOE peEIIcHHE, NeWcTBHA. [IpencraBienue
pe3yNIbTaTOB TapHOMW, IPyNmoBoi aestenbHOCTH. [ToaroToBka cooOmeHuid U 10KianoB. OCylIeCTBISIOT CaMOOIICHKY,
B3aMMOOIICHKY JIESTEIbHOCTH. YYacTHE B TUANIOTE B COOTBETCTBHH C MPABUIIAMU PEYEBOTO TIOBEIICHHSI.

8 kiacce

TenyoBble sIBJIEHUS.

TemnoBoe pacmupenue Tein. [Iporeccel miaBieHus U OTBEPACBAHUSA, UCTAPECHUS U
KoHJeHcauu. Teronepeaaya. BiaxxHOCTh Bo3ayxa Ha pa3HbIX KOHTHHEHTAX.
Jlemoncmpayuu: 1. HabmoneHnue TastHYsI IbJ]a B BOJIE.



2. CKOpOCTb HCTIapEHUs PA3TUYHBIX JKUIKOCTEH.

3. TerutoBble ABUTATENH OYIYIIETO.
Jlabopamopnvie pabomsi (¢ MCNOJIb30BaHUEM 000pynoBanus «Touka poctay)

1. VI3MeHeHus AIMHBI Tella P HATPEBAHUU M OXJIAKICHUH.

2. OTnuBKa napapuHOBOTO CONIATHKA.

3. HaGaroneHue 3a IiaBJIeHUEM JIbIA

4. OT 4ero 3aBUCUT CKOPOCTb UCTIAPEHHS JKUAKOCTH?

5. HabmroeHue TerionpoBOIHOCTH BOJIBI M BO3IyXa.
Xapakmepucmuka 0CHOBHBIX 81008 OesIMeNbHOCU:

CamocCTOsATEeNpHO (QOPMYIHPYIOT O3HABATEIBHYIO 3a/ady. YMEIOT C TOMOIIBI0 BOIPOCOB MOOBIBATH HEJIOCTAIONIYIO
uHpopMamo. Vcrmoap30BaHre WU3MEPHUTENBHBIX MPUOOPOB. BBIMOTHEHUE Ta0OPATOPHBIX M MPAKTHYSCKHX paborT.
JmarHocTuka u ycTpaHeHHE HEHUCTIPABHOCTEH MpuOOpOB. BricTpanBaHne rumoTe3 Ha OCHOBAaHUN MMEIOIINXCS TaHHBIX.
KoncrpynpoBanue 1 MOgeITHpOBaHHE.

BrimonseHue 3aaHuii Mo yCOBEPIICHCTBOBAHHMIO NPHUOOPOB. Pa3paboTka HOBBIX BapHAHTOB OIBITOB. Pa3paboTka u
MPOBEpKa METOIUKH OJKCICPUMEHTABHON paboThl. PaboTa B Maubix Tpymmax. AHAIM3HPYIOT, BBEIOMPAIOT U
000CHOBBIBAIOT CBOE pellieHue, neicTBrs. [IpeacraBieHne pe3ynbTaToB MApHOH, TPYIIIOBON ASSITEIHPHOCTH. YYacTHE B
JIMaNiore B COOTBETCTBHUHU C IIPAaBUJIAMHU PEYEBOT0 MOBEACHUSI.

JleKTpUYeCKHUE SIBJICHUSI.

Muxkpomup. Mojaenu atoma, cymiecTBoBaBmue 10 Haudana XIX. VIcTopusi OTKpBITUS U JIEUCTBUS TajdbBaHUYECKOTO
anemenTa. Mcropus co3ganus snexkrpodopHoi Mamuabl. OnbiT BonbTa. DIEKTpUYECKUil TOK B 3JICKTPOIUTAX.
Jemoncmpayuu: (¢ ucnoab3oBanneM ooopynoBanus «Touka pocra»)

1. Monaenn aToMOB.

2. l'anbBaHUYECKHUE SJICMEHTEHI.

3. PaGoTa 3nekTpoopHOl MaIIHHEI.

4. Omertel Bonbra u I"'ansBanm.

Jlabopamopuvie pabomei:

1. Co3nanne rarbBaHUYECKUX JIEMEHTOB U3 TTOJIPYYHBIX CPEJICTB.

2. DNEeKTPUUECKAN TOK B )KHUJIKOCTSIX.

Xapaxkmepucmuka OCHOBHBIX BUJIOB JICATCILHOCTHU:

VYrpaBisioT cBOel IMMO3HABATEILHOW M y4eOHOM ACSITEIBLHOCTBIO IMOCPEICTBOM ITOCTAHOBKH IIEJICH, TUIAHUPOBAHMS,
KOHTPOJIS, KOPPEKIIUU CBOMX JCHCTBUH W OIICHKH YCIICIIHOCTH YCBOCHHWSA. CpaBHHMBAIOT CIIOCOO W Pe3yJbTaT CBOUX
JISHCTBUI ¢ 00pa3IOM - JIUCTOM COIPOBOXACHMsI. OOHAPYKUBAIOT OTKIIOHEHHUS. OO IyMBIBAIOT MMPUYMHBI OTKIIOHESHUH.
OCylIIecTBISAIOT CAaMOKOHTPOJIb W B3aUMOKOHTPOJIb. VICIONb30BaHUE W3MEPUTENBHBIX TPHOOPOB. BrimosiHeHne
a00PaTOPHBIX M TMPAKTHYECKUX pPaboT. J[MarHOCTHKAa W YCTpaHEHHE HEWCHpaBHOCTEH NpuOOpoB. BricTpanBanue
TUTIOTE3 Ha OCHOBAHWH MMEIOIINXCS TaHHBIX. KOHCTpynpoBaHue U MOJIETUPOBaHHE.

DJIeKTPOMATrHUTHbBIE SIBJIEHUS.

MarnutHoe Tone B BemiecTBe. MarHuTHas aHoManus. MarHutHele Oypu. Pa3HOBHIHOCTH 31E€KTPOM3MEPHTEIBEHBIX
nprOOpoB. Pa3HOBUAHOCTH 3MIEKTPOIBUTATENCH.
Jlemoncmpayuu (¢ ucnoab3oBanueM odopyaoBanus «Touka pocray):

1. HarngaHocTh moBeieH!s! BELLECTB B MAarHUTHOM TIOJI€.

2. [Ipe3eHTalIny 0 MATHUTHOM TI0JI€ 3€MJIM U O MAarHUTHBIX OYpsiX.

3. JleMOHCTpaLus pa3sHOBHIHOCTEN 3JIEKTPOU3MEPUTENBHBIX TPUOOPOB.

4. HarnsimHOCTH pa3HOBHIHOCTEH AIEKTPOABUTATEIICH.
Jlabopamopnuie pabomui: 1. ccnenoBaHue pa3nuyHbIX 3I€KTPOU3MEPHTEIBHBIX IPHOOPOB.
Xapaxmepucmuxa oCHOBHBIX 8UO08 0eAMENbHOCU

YIpaBisioT CBOCH MO3HABATEIBLHOW M YYeOHOW JESITEIBHOCTHIO MOCPEICTBOM ITOCTAHOBKH IIeNIel, TUTAHUPOBAHWS,
KOHTPOJISA, KOPPEKIUU CBOMX NEWCTBHHA M OIEHKH YCICITHOCTH YCBOeHMs. CpaBHUBAIOT CIIOCOO M PE3yNIbTaT CBOHMX
JEWCTBHHA ¢ 00pa3IOM - JINCTOM CONPOBOKACHUI. OOHAPYKUBAIOT OTKJIOHEHHS. OOXyMBIBAIOT IPUYMHBI OTKJIOHCHHH.
OcCyILeCTBISIOT CAMOKOHTPOIb U B3aUMOKOHTPOIIb.

OnTnyeckue siBJICHNS.

HcTounuku cBera: TEIUIOBBIC, IIOMHUHECIICHTHEIC, NCKYCCTBEHHBIE. 3roToBIeHNE KaMepsl - 00CKypa M HCCIICAOBaHUE
HU300paXEeHUSI ¢ MOMOILIBI0 Mozenn. MHOTOKpaTHOe H300pakKeHHE IpenMeTa B HECKONBKUX IDIOCKHX 3epKaliaX.
MBroToBUTHh MEPUCKOI U C €0 MOMOIIBIO MPOBECTH HaOmroneHus. [IpakTHaeckoe HCIONb30BaHUE BOTHYTHIX 3€pKall.
3pUTenbHbIE WIUIIO3UHM, TOPOXJAaeMble MperoMieHHeM cBeta. Mupaxu. Pa3Butve BOJOKOHHOW —ONTHUKH.
Hcnonp3oBaHue 3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnosib3oBanuemM odopyaosanusi «Touka pocray)

1. PaznuuHble HICTOYHHUKH CBETA.

2. M300pakeHue mpeMeTa B HECKOJIBKUX TUIOCKUX 3epKaax.

3. 3o0pakeHne B BOTHYTHIX 3epKaJax.

4. Vicionp30BaHuE BOJIOKOHHOW ONTHKH.

5. YerpoiicTBO (poTOANITapaTOB, KHHOIPOSKTOPOB, KaJICHIOCKOIIOB.



Jlabopamophvie pabomol.

1. UsroToBneHne KaMephl - 00CKypa 1 UCCIISOBaHIE N300PaKEHHS C IIOMOIIBIO MOJICITH.

2. TlpakTrueckoe NpUMEHEHNE TIOCKHUX 3epKall.

3. [IpakTHyecKkoe UCTOJIb30BAHUE BOTHYTHIX 3€PKAaL.

4. UzrotoBiieHue MepUCKOIa U HAOIIOACHUS C TIOMOLIBIO MOJEIH.

Xapakmepucmuka 0CHOBHBIX 81008 OesIMeNbHOCU:

YOpapisioT CBOEH MO3HABAaTEIbHOW U Y4eOHON JesTeIbHOCThIO MOCPEICTBOM IOCTAaHOBKHU LieNed, TUIaHWPOBaHHUS,
KOHTPOJIS, KOPPEKIMUA CBOMX JICHCTBUH W OICHKH YCHCIIHOCTH YCBOCHHS. BbIIensror u  (GopMyaupyoT
MMO3HABATEIBHYIO II€b. BHIIENSIIOT KOMMYECTBCHHBIE XapaKTEPUCTUKUA OOBEKTOB, 3aJaHHBIE cioBamu. [IpmHEMAaioT
MMO3HABATEIBHYIO 1IeNIb M COXPAHSIOT €€ INPH BHITIOJHEHUH Y4eOHBIX neicTBuid. OCO3HAIOT CBOM neicTBus. MmMeror
HABBIKM KOHCTPYKTHUBHOT'O OOILIEHUS B MaJIbIX IPYIIIax.

YenoBek u mpupoaa

ABTOMaTHKa B Halllei >kxu3HU. [IpuMepsl UCTIOIB30BAHUS aBTOMATHYECKUX YCTPOMCTB B HayKe, HA MPOU3BOJACTBE U B
obiTy. CpeznctBa cBa3W. Panmuo M TeneBuaeHUE. AJIbTEpPHATUBHBIE HCTOYHHKH JHEPTUU. BUABI 3JIEKTPOCTAHIIMMA.
Heo6xoamMocTs 3KOHOMHUHM TIPHPOIHBIX PECYpPCOB M HCHONB30BAaHMS, HOBBIX DSKOJOTHYHBIX M  0E30MaCHBIX
TexHosoruid. Hayka u 6e30macHoCTS Jitoei.

Hemoncmpayuu. 1. hoToMaTepHaNbl U CIAWIBI IO TEME.

Jlabopamopnvie pabomwi: 1. I3ydenne NeiCTBUN CPEACTB CBA3H, PAIHO U TEICBHICHHUS.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesIMENbHOCU:

CaMocTosTensHO (OPMYJIMPYIOT TIO3HABATENBHYIO 3a/ady. YMEWT (WIM pa3BHBAIOT) CIIOCOOHOCTh C MOMOIIbIO
BOIIPOCOB J0OBIBATH HEJOCTAIONIYIO HH(POPMAIIHIO.

9 kaace

Kunematuka
CrocoOBl ommcaHus MeXaHW4eckoro nBmkeHHs. Cucrema orcueta. [IpsmonmuneiiHoe nerokenwe. IlpsmonmueitHOE
PaBHOMEpHOE IBIDKEHHE TI0 TTOCKOCTH. [lepemernienne  CKOpOCTh TIPH PABHOMEPHOM TMPSMOJIHHEHHOM JBIDKCHAH TI0
WIOCKOCTH. OTHOCHUTENBHOCTh  JBIKeHMs. ClokeHue ABWXKCHUH. [IpHHIMI — HE3aBUCUMOCTH  JIBMDKCHHHU.
KpuBonuneitnoe nprkeHue. JBrkeHue Tena, OPOIICHHOTO IMOJ YIJIOM K TOPU30HTY. PaBHOMEpPHOE NBMIKEHHE IO
OKpY>KHOCTH. YTIIOBasi ckopocTs. [leprnon u wactoTa Bparenus. CKopocTh
U YCKOPCHHUE TP PABHOMEPHOM JIBHXKCHHUH TI0 OKPY)KHOCTH.
Jlabopamopusie pabomui(c ucnoib30BaHueM 00opyaoBanus «Touka pocta»):

1. HM3ydeHue OBIDKEHHS CBOOOTHO MAJAfOIIETO Tela.

2. H3ydyeHne MBIKEHUS O OKPYKHOCTH.
IIpumepnuvle memuvl npOEKMHBIX U UCCLEO0BAMENLCKUX PAOOM.

. OnpeneneHrie CKOPOCTH PaBHOMEPHOTO IBMKEHIS MIPU HCIIOIB30BAHUU TPEHAKEpa «OeroBast TOPOKKay.

2. Hcropudeckast peKOHCTPYKIHS OIBITOB ["anmies o onpeaeneHuio YCKOPEHUst CBOOOIHOTO MaleHHs TeTl.

3. IlpuHnuns! paboTel IpUOOPOB AJISI U3MEPEHHS CKOPOCTEH M YCKOPEHHH.

4. IlpumeneHue CBOOOIHOTO MAICHUS IS H3MEPCHUS PEaKIUU YeTOBEKa.

5. Pacuer TpaekTopuu JBHKEHUS NEPCOHAXKEN paccka3oB P.Pacmo.
Xapaxmepucmuxa OCHOBHBIX 6U008 OesamenbHOoCmuU. YTEHUE M OOCYKICHHE TEKCTa CTaTed WMHTEpHET-CaiTOB,
obcyxeHne JOKIaI0B U TPe3eHTAIHIA, COCTaBJICHUE U PEIlIeHUe 3a/1a4, 00CyKeHHe CrIocoO0B perieHus (oAroToBKa
k OI'D no ¢msuke).

JAuHamuka
WNueprmanpapie cuctembl orcdera. Cuma. 3akoHel HeioToHa. J[BikeHHMe Tena Ton EWCTBUEM HECKOJIBKHX CHIL.
JIBwxeHue cucteMbl CBA3aHHBIX Tell. JIMHaMUKa PaBHOMEPHOIO JIBM)KEHUS MaTepUAbHOW TOYKU MO OKPYXKHOCTH.
Kunaccrr cun. 3akon BcemupHoro tsroteHus. J[Bwxkenue riaHeT. MckycctBenHnble cryTHUKH. CollHEUHasi cuUcTeMa.
Uctopus pa3zsutus npencrasienuii o Becenennoit. Ctpoenue u sBosonus BeenenHoi.
Jlabopamopuvie pabomui(c McNOIB30BaHHEM 000pynoBanus «Touka pocray):

1. VI3mepeHue Macchl Tella C UCTIOIb30BAHUEM BEKTOPHOTO PA3JIOKEHUS CHIIBI.

2. MW3yuyeHue KWHEMATUKU U TWHAMHMKH PaBHOYCKOPEHHOT'O JIBWKEHHUS (Ha PUMEpPE MAIIMHBI ATBY/A).

3. MHzyueHue TpeHUS CKOJIBKEHHUS.
IIpumepHvie memul NPOEKMHBIX U UCCIEO08AMENLCKUX PADOM.:

1. Wcropudeckast peKOHCTpyKIMs onbIToB KynoHa 1 AMOHTOHA IO ONpeAeNeHUI0 BEIMYUHBI CUITbI TPEHUS

CKOJIbXKEHHS.

2. IlepBble HCKYCCTBEHHBIE CITyTHUKH 3EMJIH.

3. Kak oTiinyaroTcsi MeXaHM4eCcKHe MPoLecChl Ha 3eMie OT MEXaHUYECKUX MPOIIECCOB B KOCMOce?

4. Tena Conneunoit cuctembl. OTKPBITHS HA KOHUUKE TIepa.
Xapaxmepucmuka OCHOBHLIX GUO08 OesmeabHOCmU.: YTEHUE W OOCYXKICHHE TEKCTa CTaTe WHTePHET-CaHTOB,
o0CyXIeHHe AOKIAJ0B U NMPE3CHTALNH, COCTaBICHHE U PELICHNE 3a/1a4, 00CYKICHUE CIIOCO00B penIeHus (ITOAr0TOBKA
k OI'D no ¢msuke).



Hmnyabe. 3akoH coOXpaHeHUs] UMITYJIbca
Nmmynse. U3menenne nmiynbca MatepruanbHoi Touky. Crucrema Ten. 3aKOH COXpaHEeHHs IMITYJIbCa.
Tpumepnvle membl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. PeakTuBHOE ABM>KEHUE B IPUPOJIE.

2. Paccnenosanue J[TII c momoripro 3ak0Ha COXpaHEHHs IMITYJIbCa.
Xapaxmepucmuxa OCHOBHBIX 6UO08 OesamenbHOoCmU: YTeHHe W O00CYXKIeHHe TeKCcTa cTaTell HHTEepPHET-CaiToB,
obOcyxeHne JOKIaA0B U Ipe3eHTAllHii, COCTaBICHUE U PeIlIeHUe 3a/1a4, 00CYKIeHHe CII0COO0B perieHus (OAroToBKa
k OI'D o pusuke).

Cratnka
PaBHOBecue Tena. MoMeHT cuibl. Y CIIOBUS PaBHOBECHS TBEPIOTO Tena. [IpocTeie MEXaHU3MBI.
Jlabopamopuvie pabomvi(c NcNob30BaHUEM 000pyaoBaHus «Touka pocta»):
OrnpenenieHue IEHTPOB MacC Pa3IUYHBIX Te (TPH CIIoco0a).
Tpumepnule membvl nPOEKMHBIX U UCCLEO08AMETLCKUX PAOOM.
1. TlpuMmeHeHHUE MPOCTHIX MEXAHU3MOB B CTPOUTEIILCTBE: OT 3€MIITHKH 110 HeOOCKpeha.
2. HccnemoBaHue KOHCTPYKIIMU BEJIOCHUITCAA.
Xapaxmepucmuka OCHOBHLIX GUO08 OesmelbHOCMU.: YTEHUE W OOCYXKICHHE TEeKCTa CTaTel WHTEPHET-CaliTOB,
o0cyXJIeHHEe JOKIIAJI0B U TIPE3CHTAIIMIA, COCTABJICHUE U pEIlIeHUE 3a/1a4, 00CYKIeHHE CIIOCOO0B perieHus (TI0JroTOBKa
k OI'D o ¢u3suke).

MexaHu4yecKue KoJ1e0aHusI H BOJHBI
Mexanndeckne koiiebanus. IIpeoOpa3zoBaHWe SHEPrUM TpPH MEXaHUYCCKUX KoyieOaHWAX. MaTeMaTHieckud W
NPYXKUHHBIA MasTHUKH. CBOOOHBIC, 3aTyXaroONUe U BHIHYXKICHHBIC KoyieOaHus. Pe3onanc. MexaHHMYECKHUE BOJHBIL.
JmiHa ¥ CKOPOCTH BOJHEL. 3BYK.
Jlabopamopmvie pabomvi(c UcNOIB30BaHUEM 000pyaoBanus «Touka pocray):
Uzyuenue kojaeOaHUil HUTIHOTO MasTHHUKA.
Tpumepnvle memuvl nPOEKMHBIX U UCCLEO0B8AMENLCKUX PAOOM.!

1. CrtpyHHBIE MYy3bIKAIbHbIE HHCTPYMEHTEI.

2. KonebaTenbHbIe CHCTEMBI B IPUPOJIC U TEXHUKE.
Xapaxmepucmuxa OCHOBHBIX 6UO08 OesmelbHOCmU: YTeHHe W O00CYXKIeHHe TeKcTa cTaTell WHTEePHET-CaiToB,
o0cyXJIeHHEe JOKIIAJI0B U TIPE3CHTAIIHIA, COCTABJICHUE M pEIlICHUE 3a/1a4, 00CYKICHHE CIIOCOO0B perieHus (II0roTOBKa
k OI'D o ¢u3suke).

DJ1eKTPOMATHUTHBIE KOJIEOAHUS U BOJHBI
[epemennslit anexTprdeckuit Tok. KonebarensHbIil KOHTYp. BriHykaennsie 1 cBoboaubIe DM Koaebanus. DM BOJIHEI
U UX CBOWCTBA.
Tlpumepnvle memvl nPOEKMHBIX U UCCLEO0B8AMENLCKUX PAOOM.!

1. TIpuHUMIBI PaUOCBA3H U TEIEBUACHUS.

2. Bnusnue OM H3IydeHUH Ha )KUBBIC OPTaHU3MBI.

3. HW3roromieHue yCTAaHOBKY /ISl AEMOHCTPAIMH ONBITOB 110 DOMMU.

4. DnextpomarautHoe usnydenue CBU-neun.

5. MHcropuueckas peKOHCTPYKLMSA ONBITOB AMIIepa.
Xapaxkmepucmuka OCHOBHBIX GUO08 OeamelbHOCU. YTCHHE € OOCYXJIEHWE TEeKCTa CTaTeld HHTEPHET-CalTOB,
0o0CcyXJIeHHE JOKIIAJI0B U TIPE3CHTAIIMI, COCTABJICHUE M PEIICHUE 3a/1a4, 00CYKICHHE CITOCOO0B penieHus (TOAroTOBKa
k OI'D mo ¢usuke).

OnTuka
Ucrounnku ceera. JlelicTBus cBeTa. 3aKOH TPSIMOJIMHEHHOTO PACIpOCTPAHEHHS CBETA. 3aKOH OTPAKECHHS CBETA.
[TocTpoenune n300paxeHU B TUIOCKOM 3epKajie. 3aKOH MPEJOMIICHHS CBETa Ha TUIOCKOW I'paHUIle JIBYX OJHOPOIHBIX
npo3paunblx cpen. IIpenomiienue cBera B mpusme. Jucnepcus cBera. SIBieHME MOJHOTO BHYTPEHHETO OTPAXKEHHUS.
Jlunsel. Tonkue nuH3bL [locTpoeHne M300pakeHMi, CO3aBaeMBIX TOHKHMH JHH3aMu. [71a3 u 3penue. OnTHdyeckue
pUOOPEI.
Jlabopamopuvie pabomui(c McNOIBL30BaHHEM 000pynoBanus «Touka pocray):

1. DxcnepuMeHTalbHas NPOBEPKA 3aKOHA OTPAKEHHUS CBETA.

2. H3mepeHue nokasaTess NPEJIOMIICHUS BObL.

3. Usmepenue GoKyCHOTO PacCTOSIHUSL COOMPAIOIICH JTMH3HI.
Ipumepnvle memuvl nPOEKMHBIX U UCCLEO08AMETLCKUX PAOOM.!

1. Wctopus uccieqoBaHus CBETOBBIX SBJICHUH.

2. MHcropuueckas peKOHCTpyKLMs Teneckona ["amues.

3. MUzroroBnenue kaneiinockorna.
Xapaxmepucmuka OCHOBHLIX GUO08 OesmeabHOCmU.: YTEHUE W OOCYXKICHHE TEKCTa CTaTe WHTePHET-CaHTOB,
o0CyXIeHHe AOKIAJ0B U NMPE3CHTALNH, COCTaBICHHE U PELICHNE 3a/1a4, 00CYKICHUE CIIOCO00B penIeHus (ITOAr0TOBKA
k OI'D no ¢msuke).



du3nka aToMa M AaTOMHOI0 sIIpa
Crpoenne atoma. llornomieHwe W uWCHyckanwe cBeta aTtomamu. OnTmyeckue crekTpsl. OmbiTel Pesepdopna.
[InanerapHas monenp atoMa. CTpoeHHE aTOMHOIO spa. 3apsI0oBO€ W MaccoBoe 4Mcia. SlnepHble cuiibl. DHEprus
CBS3M aTOMHBIX siep. 3aKOH PalMOaKTHBHOTO pacnana. Anbga- U Oera-pacnanbl. [IpaBwia cMmerienus. SlnepHbie
peakuun. [lenenue u cuntes suep. AnepHas snepreruka. Mcrounuku sneprun ConHua u 38e31. Perucrpanus saepHbIX
W3Ny4YeHuid. BiusHue paninoakTUBHBIX M3IIy4YE€HUH Ha XKHUBBbIE OpraHu3Mbl. Jlo3uMeTpus. DKOJOTHYECKHE MPOOJIEMBI
SIZIEPHOM SHEPTETUKH.
Tpumepruvle memuvl nPOEKMHBIX U UCCLEO0BAMENLCKUX PAOOM.!

1. Hcropus uzydeHus aToma.

2. W3mepenwue KI1]] connevnoit 6aTapeu.

3. HeBuauMmsle H3My4YeHUS B CHEKTPE HATPETHIX TeEIl.
Xapaxmepucmuka OCHOBHLIX GUO08 OeAmeabHOCHU. YTEHUE U OOCYXXIEHUE TeKCTa CTaTedl HHTepHET-CaiToB,
00CyX/leHHue AOKJIAJ0B U NPE3eHTAlU, COCTaBICHUE U PEILICHUE 3a/1a4, 00CYKIEHUE CIIOCO00B pelleHus (I0Ar0ToBKa
k OI'D o usuke).

@opMbl OpraHu3anuu 00pa3oBaTeILHOIO MpoLecca:

- FpynIoBasi;

- HHIUBUyaJIbHAS;

- (poHTaNBHAS.

Benyuiue TexHosiorum:

Hcnone3yroTest 3IEMEHTH  CIEAYIONIMX TEXHOJNOTHI: IpOeKTHas, NpoOiIeMHOro oOydeHms, HH()OPMAIUOHHO-
KOMMYHMKAIIHOHHAS, KPUTHYECKOTO MBIIIICHHUS, TPOOJIEMHOT0 IUAIOoTa, UTPOBast.

OcHoOBHBbIE MeTOABI PadOTHI HA YPOKe:

Benymummy meromamMu OOYYeHHS SBILIIOTCS: YaCTHYHO-TIOMCKOBOM, METOX MAaTeMaTHYECKOTO MOJIEIHUPOBAHUS,
aKCHOMAaTHUYECKUH METOI.

@®opMBbI KOHTPOJISA:

Tax KaK 3TOT Kypc SIBISIETCS TOTIOTHUTEIFHBIM, TO OTMETKa B OayliaXx HE CTABHUTCS.

VYuamuiics yuuTcs OLEHUBaTh ceds U APYTHX caM, YTO MO3BOJSIET Pa3BUBaTh YMEHHs CaMOAHAJIM3a U CIIOCOOCTBYET
Pa3sBUTHIO CaMOCTOSITENBHOCTH, KAaK CBOMCTBY JIMUHOCTH yuallerocs. BbIABIEHHE NPOMEXYTOUHBIX U KOHEUYHBIX
Pe3yIABTATOB YUAIINXCSI IPOUCXOIUT Yepe3 MPAKTUIECKYIO A TEIBHOCTD; 3a9eTHBIE paOOTHI:

* TeMaTH4ecKas Mojg0opKa 3ajad pa3lUIHOTO YPOBHS CIOXKHOCTH C NPEACTABICHHEM pA3HBIX METOJIOB PELICHUS B
BUJIC TEKCTOBOI'0 JOKYMEHTA, Pe3eHTAIUH, (JIII-AHUMALUH, BUIe0POJIMKa I web - cTpaHuibl (caiita)

* BBICTaBKa IIPOEKTOB, IPE3EHTALIUH;

* JEMOHCTpAIHs dKCIEPUMEHTa, KAYeCTBEHHOW 3a/1a4i ¢ KaYeCTBEHHBIM (YCTHBIM WM B BHIC NPHIOKCHHS, B TOM
qHcIIe, pe3eHTalreil) oNcaHieM TIpoliecca Ha 3aHITHH, (ecTUBAJIC SKCIEPUMEHTOB; (PU3UUIECKUE OIMMITHAIBI.

KanenpapHo-temaTuieckoe JIaHUPOBAHHE
| No | [ara Tema 3aHsiTHA Hcnoab3oBanue | MIpUMEYaHUE




/1 | IPOBEACHUS 000py10BaHMS LIEHTPA
Ilnan | ®akr €CTeCTBEHHOHAYYHOH W
TeXHOJIOTHYeCKOM
HanpaBJIeHHOCTeH
«Touka pocra»
1. Beenenue (14)
Beognoe 3anstue. lLlenun wu [ Komnberoreproe
3a/1a4uu Kypca. Texnuka | obopynoBanue
1 0€30MaCHOCTH.
2. PoJsib DKCIIEPUMEHTA B KU3HHU YesioBeka (34)
Cucrema eMHULL, TIOHATHUE O KomnerotepHoe
MPSIMBIX " KOCBEHHBIX | 000pyIOBaHHE
2 HU3MEPEHUSIX
OU3NYECKUIN IKCIEPUMEHT. ObopynoBanue IS
23791051 (bu3HYeCcKoro | IeMOHCTpaIui
9KCIIEPUMEHTA.
[TorpemHocTtsb U3MEPEHHUS.
Buabr
MOTPEIIHOCTEH U3MEPEHHUS.
Pacuér
3 MOTPEIIHOCTH U3MEPEHUSI.
JlaboparopHast pabota O6opynoBanue st
«M3mepenune o0bemMa TBepAOro | 1abopaTopHbIX  paboT H
tenay. [IpaBuna opopmieHust | y4eHHUYECKHX ONBITOB
4 J1a00paTOpHON PabOTHI.
3. Mexanuka (84)
PaBHOMepHOE u | OGopynoBanue aJis
HEpaBHOMEPHOE nabopaTopHbIX  paboT U
5 JIBHKCHUSI. VYCHUYECKUX ONBITOB (Ha
I'paduueckoe npeacTapiaenue | 6ase kommiekTos Juist OI'D)
6 JIBHKEHUS.
Pemenue rpaduueckux 3aaay,
pacdeTr TyTH U  CpeaHel
CKOpPOCTH
7 HEPABHOMEPHOI'O JBUKCHHUSL.
Ilonstue WHEPLUH "
WHEPTHOCTH.
8 I{enTpoOexHas cua..
9 Cuna ynpyroctu, cuiia TpeHust | O6opynoBanue st
JIaGoparopHas paboTa 1abopaTopHbIX  paboT U
«MccnenoBanue 3aBUCUMOCTH | YYCHUYECKMX OIBITOB  (Ha
CHIIBI ynpyrocty, | 6aze kommiekTos juis OI'D)
BO3HUKAIOIIIEH B
MIPYXKUHE, oT CTETIeHH
nedopmauu
10 NIPYKUHBDY.
JlabopaTopHas pabota
«Ompenenenue KodppuIreHTa
11 TPEHUS Ha TPHOOMETPEY.
JIaGoparopHas paboTa O6opynoBanue ams
«MccnenoBanue 3aBUCUMOCTH | 1a0OpaTOpHBIX  paboT H
CHWJIBI TPEHUS OT CHUJIBI YYEHUYECKUX OMBITOB
12 HOPMAaJIBHOTO JTABJICHUS.
4. I'mapocraTuka (124)
13 | | | IInotHoCTh.  3ajmaga  maps | Ob6opyoBaHue JUISL




I'epona JIEMOHCTpAIUi
Pemrenue 3amgad moBLIIEHHON
CJIO)KHOCTH Ha pacyer
IJIOTHOCTH
14 BEILIECTBA.
Pernrenue 3agad oBRIIEHHON O6opynoBanue I
15 CJI0)KHOCTH JIEMOHCTpaLui
JlaBneHue >KMIKOCTH M Trasa.
3aKoH
16 [Tackasis
17 Coo011ar01mecst CoCybl.
JIaboparopHast pabota ObopynoBanue s
«M3rotoBrenue MozenH | 1abopaTopHbIX  paboT U
18 dboHTaHA» YYEHUYECKUX OINBITOB (Ha
JlaGoparopHas padorta 6a3e kommiekTos g OI'D
«3roroBnenue MOJIENIA
19 (dhoHTaHa»
3akoHn [lackans. [laBienue B
KHUJKOCTAX U razax.
['mapaBnuyeckre MalIvHEI.
20 Coo01maronmecst CoCybl.
BrrtankuBatomias cuna. 3akon | OGopynoBaHue TUIS
21 Apxumena. JIEMOHCTpAIUHI
JIaboparopHas pabota ObopynoBanue s
«BprsicHenue yCJIOBHS | IAOOPAaTOPHBIX  pabOT u
TJIaBaHUs YYEHUYECKUX OMBITOB
22 TEI.
bnok 3agau Ha 3akoH [lackans, | OGopynoBanue TUISt
23 3aKOH ApXHUMeEJa. JIEMOHCTpaLUi
biox 3ama4g Ha 3axoH Ilackans,
24 3aKOH ApXuUMena.
5. Craruka (104)
25 biok. Peruar. ObopynoBanue hilps: |
PaBHOBecHe  TBepABIX  Tell. | JEMOHCTpAIHi
MomeHT cunbl.IIpaBuiio
26 MOMEHTOB.
Hentp TshkecT. | O6opyaoBaHue JUISt
UccnenoBanue pa3IMYHBIX | AEMOHCTpalUn
27 MEXaHUYECKHX CUCTEM
KoMbOuHMpoBaHHbIE 3a1249H,
WCIIONB3YS YCIIOBHSI
28 paBHOBECHS.
KomMOunupoBanHbie 3a1auu,
WCIIONb3YS YCIIOBHS
29 paBHOBECHSI
JlabopaTopHas pabota O6opynoBanue st
«M3rotoBnenue paboraromeii | 1abopaTopHbix paboT U
CUCTEMBI OJIOKOB». | yUeHHYECKMX OMBITOB (Ha
Odopmnenne 6aze komruiekToB ans OI'D
30 paboThI.
Pabora HaJ MIPOEKTOM
«bmokn».
JIaGoparopHas paboTa
31 «M3roroBnenne paboTarIien




CHUCTEMBI OJIOKOBY.

JlaGopaTopHas paboTta
«M3roroBnenue paboraromieit

O6opynoBanue st
nabopaTopHbIX — paboT

n

32 CHUCTEMBI OJIOKOBY. YYEHUYECKUX OMBITOB
33 Odopmienne paboThI. Kommnbrorepaoe
34 3anura MpoeKTOB. obopynoBaHue




