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HosicHuTeIbHASA 3aNIHCKA

Pabouast mporpamma BHEYPOUHOH AEATENbHOCTH 1O (hu3MKe Uit 7 - 9 KiaccoB cocTaBiieHa
Ha OCHOBE MPUMEPHON mporpaMMsbl 1o ¢usuke s 7 — 9 xmaccoB (o penakuueit Kysnernosa
A.A.), M.: «IlpocBemienuen, 2022 1 COOTBETCTBYET
- @enepanbHoMy 3akoHy «0O0 oOpasoBanun B Poccuiickoiri ®enepauun» Ne273-O3 ot
29.12.2012 rona;

-OenepanbHoMy  00pa3oBaTeIbHOMY — CTaHIAPTy  OCHOBHOTO  o0mero  oOpa3oBaHUs,
YTBEPKAEHHOMY NpUKa3oM MuHucrepcrBa oOpazoBaHus U Hayku PO Nel897 or 17.12.2010
roja;

-IIpuka3zy MunucrepctBa obpazoBanuss u Hayku PD Nel577 ot 31.12.2015 r» O BHeceHuun
u3MeHeHu B deaepanbHbIii 00pa3oBaTeIbHBIN CTaHIAPT OCHOBHOTO OOIIEro oOpa3oBaHUS,
YTBEPKAEHHBIN MpHUKa3oM MuHucrepcTBa oOpazoBaHus u Hayku PD» Nel897 ot 17.12.2010
rojia»

-O6pa3oBaTenbHOM MporpaMMe OCHOBHOTO OOIIero 00pa3oBaHus;

-YueOnomy miany OV;

- [IpumepHO# Tporpamme 0OCHOBHOTO 0011ero oOpa3oBanus 1o ¢puszuke (6a30BbIi YpOBEHB).

[Iporpamma paccuntana Ha 34 dacoB — | dac B Henmenmo B 7 kiacce, 34 4yacoB — | yac B
Henemro B 8 kiracce, 34 gaca — 1 gac B Hegemo B 9 Kiacce.

Jlannast paboyasi mporpamMma BHEYpPOUHOM JesTeNbHOCTH To (usuke ans 7 — 9 kiaccoB
cocraBieHa Ha ocHoBe OOII OOO MKOY COIII Nel8 m ¢ y4€TOM METOINYECKHX
PEKOMEH/IalMi TI0 CO3JaHHUI0 W (YHKIIMOHUPOBAHUIO B 00IIC00pa30BaTEIBHBIX OPraHU3aIUsX,
PacMoJIO’KEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX TOPOJAAX, IIEHTPOB 0OPa30BaHUSI €CTECTBEHHO -
Hay49HOW M TEXHOJIOTMYHOW HarpaBieHHocTel («Touka poctay) (YTBEpKICHBI paclopsHKEHUEM
MunucrepctBa mnpocBemenust Poccuiickoii ®denmeparun ot 12.01.2021 1. Ne P-6) u
MpelycMaTpuBaeT MpPOBEACHHUE 3aHATUN C HCIOJIb30BaHHEM oOopynoBaHus neHTpa «Touka
pocTa»

I[InanupyeMble pe3yabTaTbl OCBOEHUSI MPOrpaMMbl BHEYPOUHOIl  JeSTeJLHOCTH
«3aHuMartesibHast (u3MKa» (¢ HCHoJab3oBaHueM obGopyaoBanus «Touka pocra») B 7-9
KJIaccax.

Peanuzanust mporpaMMsbl CrioCOOCTBYET TOCTHXKEHHUIO CIASAYIOIINX Pe3yJIbTATOB:
JInyHOCTHBIE:

B chepe muuHOCTHBIX YHUBEPCATbHBIX YIEOHBIX ACHCTBUMA yUaIIHXCS:

* yueOHO-TI03HABATEIbHBIH MHTEPEC K HOBOMY y4eOHOMY MarepHally U Crnocod0am perieHus
HOBOM 3a/a4H;

* OpUEHTAllMs Ha MOHMMAaHHWE MPUYHH yCIeXa BO BHEYYCOHOW NEATEIHHOCTH, B TOM YHCIIe Ha
CaMOAaHaJN3 U CaMOKOHTPOJb PE3y/bTara, Ha aHAJIU3 COOTBETCTBHSI PE3yJbTaTOB TPEOOBAHUIM
KOHKPETHOM 3a/1a4u;

* CIIOCOOHOCTBH K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYUEOHOM NEesTeNbHOCTH,
Obyuarowuiics noay4um 803MONCHOCHb O (POPMUPOBAHUSA:

* BHYTPEHHEW IMO3MIMU IIKOJbHUKA HA YPOBHE IMOJOXKUTEIBHOTO OTHOUIEHUS K IIKOJE,
MMOHUMAaHH HEOOXOJIMMOCTH Y4€HHs, BHIPAKEHHOTO B MpeoliaaHuu y4eOHO-T03HABATEIbHBIX
MOTHBOB;

* BBIPQXKEHHOM YCTOWYMBOW yueOHO-1I03HABATEIbHOW MOTHUBAIIMY YUCHHS;

* YCTOWYMBOTO yueOHO-TI03HABATEIHLHOTO HHTEPECa K HOBBIM OOIINM CcIIOcO0aM pelieHus 3a1ay.

MeranpeaMerHsble:

B cdepe peryasiTHBHBIX YHUBEPCAIbHBIX YUeOHBIX JEMCTBUN ydalUXCs:



* IUIAHUPOBATH CBOM JEHCTBUA B COOTBETCTBMU C TMOCTABJICHHOW 3aJa4€ll U YCIOBHUSIMU €€
peanu3aluu, B TOM YUCJI€ BO BHYTPEHHEM IUIAHE;

* YYUTHIBATh YCTAHOBJICHHBIE IIPaBWJIA B IJIAHUPOBAHUU U KOHTPOJIE crioco0a pelieHus;

* OCYILIECTBJIATh UTOTOBBIN U MOMIArOBBIN KOHTPOJIb MO PE3YNIbTATY;

* OLICHMBATh MPABWIBHOCTH BBIIIOJIHEHUS JCHCTBUS Ha YPOBHE aJ€KBAaTHOM PETPOCIEKTUBHOMN
OIIEHKHU COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSAM JaHHOU 3a7]a4M U 3a/1a4HOM 00J1acTH;

* AJICKBAaTHO BOCIIPUHUMATH NPEIJIOKEHUS] U OLEHKY Yy4YWTEeJeH, TOBapHUIIEH, poauTesied u
JPYTUX JIOJIEH;

* paznyaTh Crocod U pe3yabTaT ACHCTBUS.

Obyuarowuiicss NOIYYUM 803MONCHOCb HAYYUMCA.

* B COTPY/IHUYECTBE C YUUTEJIEM CTAaBUTh HOBBIC yUeOHBIC 3aa4H;

* MPOSIBIIATH MMO3HABATEIHHYIO HHUITMATUBY B yUEOHOM COTPYTHUYECTBE;

* CaMOCTOSITEIPHO aJCKBATHO OIIEHUBATHh IMPABUILHOCTH BBIMIOJHEHUS JIEHCTBHUS W BHOCHUTH
HEOOXOMMBbIE KOPPEKTHUBBHI B HCIOJHEHHE KaK IO XOJy €ro peaiaus3aldd, TaKk U B KOHIIE
JEUCTBUA.

B cepe nosHaBaTebHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUI ydaluxcs:

* OCYILECTBJIATh MOUCK HEOOXO0AUMOM MH(OPMALMU JJIsl BBHINOJHEHUS! BHEYUYEOHBIX 3aJaHUN C
HCIIOJIb30BAHMEM Yy4eOHOM JUTepaTypbl MU B OTKPHITOM HH(OPMALMOHHOM MPOCTPAHCTBE,
SHIMKJIONEINH, CIPAaBOYHUKOB (BKJIIOYAasi AJIEKTPOHHBIE, IH(PPOBBIE), KOHTPOIUPYEMOM
MIPOCTPAHCTBE

WNHtepHera;

* OCYLIECTBIJISITH 3amuCh ((puKcaluio) BIOOpOUHON HMHpOpManuu 00 OKpYyXKarolleM MUpE U O
cebe caMoM, B TOM YHCIIe ¢ TomMoIbio nHCcTpymeHToB UKT;

* CTPOUTH COOOIIEHUS, POEKTHI B YCTHOM U MUCbMEHHOU (opme;

* IPOBOJUTH CPAaBHEHHUE U KJIACCU(UKALIMIO 110 33JJAHHBIM KPUTEPHUSIM;

* YCTaHaBJIMBATh MPUUYNHHO-CIIEACTBEHHBIE CBSI3U B U3y4aeMOM KpPYyre SIBJICHUM;

* CTPOWTH PACCYXKIEHHUS B (PopmMe CBSI3M MPOCTHIX CYXJICHHH 00 OOBEKTE, €ro CTPOCHUH,
CBOMCTBaXxX U CBS3aXx;

Obyuarowuiics noay4um 603MONCHOCHb HAYUUNBCA:

* OCYILECTBISATh PACHIMPEHHBIA MOUCK UH(GOPMAIIUH C HCIIOIb30BAHHEM PECYpPCOB OUOINOTEK U
cetu MHTepHeT;

* 3amuChIBaTh, (QUKCHUPOBAaTh HH(MOpPMALMIO 00 OKPYKAIOIMIKUX SBICHUSX C TMOMOIIbIO
unctpymentoB UKT;

* OCO3HAHHO U MPOMU3BOJILHO CTPOUTH COOOIICHUS B YCTHOM U MUCbMEHHOU hopme;

* OCYIIECTBIJIATH BbIOOP Hanbosiee 3((EeKTUBHBIX CIIOCOOOB pelIeHuUs 3a/1ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBU;

* CTPOUTH JIOTMYECKOE PACCYKJEHHE, BKIIOYAIOIIee YCTAaHOBIIEHHWE MPUYMHHO-CIIEICTBEHHBIX
CBSI3CH;

* MOTYT BBIMTH Ha TEOPETHUYECKHUI YpOBEHBb DPELICHUS 3aJad: PEIICHHE MO OMpPECIICHHOMY
IUIaHy, BJaJICHUE OCHOBHBIMHM IMPUEMaMH PEIICHUS, OCO3HAHUS NEATEIBHOCTH IO PEIICHUIO
3a/1a4H.

B chepe koMMyHHKATHBHBIX YHHUBEPCATHHBIX YIEOHBIX JEHCTBUM yUalTUXCS:

* QAJIEKBATHO MHCIOJIb30BATh KOMMYHUKATHUBHBIE, INPEXKAE BCETO - PEUYEBBIE, CPEACTBA A
pelIeHns pa3IMYHbIX KOMMYHUKATUBHBIX 33724, CTPOUTh MOHOJIOTUYECKOE COOOIIeHHE, BIaIETh
IMAoTHYecKoi GpopMOli KOMMYHUKAIIMU, HCIOIB3YS, B TOM UYHKCJE CPEJICTBA U MHCTPYMEHTHI
UKT u nucTaHIMOHHOIO OOIIEHMUS;

* IOIIyCKaTh BO3MOXXHOCTbH CYILIECTBOBAHUS Y JIFOAEH PA3JIUYHBIX TOUYEK 3PEHHUs], B TOM UYHCIIC HE
COBMAIAIOIIUX C €r0 COOCTBEHHOW, U OPUEHTUPOBATHCS HA MO3UIMIO MapTHEpa B OOIIEHUU U
B3aMMOJICHCTBUN;



. y‘-II/ITBIBaTB paSHbIe MHCHUSI U CTpeMI/ITBCSI K KOOp,Z[I/IHaI_[I/II/I paSJII/I‘IHBIX HO3I/II_II/II71 B
COTPYJIHUYECTBE;

* popmynupoBaTH COOCTBEHHOE MHEHHE U TTO3UITHIO;

. [[OFOBapI/IBaTbCSI nu HpI/IXOI[I/ITL K 06H_[€My pemeHmo B COBMGCTHOI71 JACATCIIBbHOCTH, B TOM 4YHCJIIC
B CI/ITyaI_[I/II/I CTOJIKHOBCHUA I/IHTGPGCOB;

Obyuarowuiicss noayuum 803MOACHOCHb HAYYUMbCSL:

® y‘-II/ITI)IBaTI) nu KOOpIII/IHI/IPOBaTI) B COTPYI[HI/ILIGCTBG OTJIMYHBIC OT CO6CTBCHHOfI IIo3nnnu I[pyTI/IX
JTIIO/IEH

® y‘-II/ITI)IBaTI) paSHI)IG MHCHHUA U I/IHTGPGCBI 158 O6OCHOBI)IBaTI) COGCTBCHHYIO IIO3UIHIO,

¢* IOHUMATb OTHOCHUTECIBHOCTDb MHGHI/II71 U IIoaXo4d0B K peHIeHI/IIO HpO6JI€MI>I;

® aprMeHTI/IpOBaTB CBOKO IIO3UIIUKO U KOOpILI/IHI/IpOBaTI) €c C Io3unusIiMHnu HapTHepOB B
COTPYIHHMYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHHS B COBMECTHOM JIeATETLHOCTH;

* 3aaaBaTb BOHpOCI)I, H€06XOI[I/IMI>I€ JUJTS OpFaHI/I3aIII/II/I CO6CTB€HHOI>'I HCATCIIBHOCTU U
COTPYJIHHUYECTBA C TAPTHEPOM;

® OCYHICCTBJU[TI) BBaHMHBIfI KOHTpOJ'II) MU OKas3bIBATh B COTPYJIHI/I‘ICCTBG H€06XOI[I/IMYIO
B3aHMOIIOMOIIIb.

IIpeamerHbIe:

- OpUEHTHPOBATHCS B SBICHUSIX M OOBEKTaX OKPYKAIOIIEr0 MHUpPA, 3HATh TPaHHUIBl HX
MIPUMEHHUMOCTH;

- IOHUMAaTh OMpeieeHNs (PU3NUECKUX BEIMYUH U IOMHUTH ONIpeAesIonue GopMyIbl;

- MIOHUMATh KaKUM (PU3MUECKUM MPUHIIMAIIAM W 3aKOHAM TIOTUUHSIOTCS T€ WM UHBIE OOBEKTHI U
SIBJICHUS IPUPOBL;

- 3HAHHE MOJIEJIM MIOMCKa PelIeHni s 3a7a4 1o QU3HKe;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATUKH.

- IpUMeEYaTh MOJIEIH SIBJICHUN U 0OBEKTOB OKPYKAIOLIETO MHUPA;

- AaHAIM3UPOBATh YCIOBUE 3aa4H;

- nepeopMyIUPOBATH U MOJIETMPOBATh, 3AMEHSTh UCXOHYIO 3a/1auy APYroi;

- COCTaBJIATH IUIaH PELICHMUS;

- BBIJIBUTATh U MIPOBEPATH IpeIaraeéMble JUisl pELICHUs] TUIIOTE3bI;

- BJIa/IETh OCHOBHBIMU YMCTBEHHBIMH OIIEPALMSIMH, COCTABIISIOIINMU MOUCK PELICHUS 3a/1a4u.

Conep:xaHue NporpaMMbl BHEYPOUYHOI AeSITEJIbHOCTH
7 kaacc

BBenenne. BBognoe 3anstue. Lenu u 3anaun kypca. TexHruka 6€301MacHOCTH.

Pojib 3kcnieprMenTa B JKM3HH YeJI0BeKa.

Teopusi: I3yuutb OCHOBBI Te€OpUHM mOrpemHocTeil. [lorpemHOCTH NOpsIMBIX M KOCBEHHBIX
W3MEPEHUH, MaKCUMaJlbHas TOrPEIIHOCTh KOCBEHHBIX HW3MEPEHMI, Yy4eT NOrpelHocTen
M3MepeHull mpu mocTpoeHun rpadukoB. IIpencraBieHue pe3yabTaTOB H3MEpeHUN B ¢opme
TaOIUI U TpaHKOB.

Ilpakmuka: OCHOBBI TEOPUH NOTPEIIHOCTEW IPUMEHSTH MPU BBIMOTHEHUU SKCIEPUMEHTATBHBIX
3aj1a4, IPAKTHYECKUX PadoT. (¢ MCmoib30BaHneM o6opyaoBanus «Touka pocTay)
Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

[TpuBouTE TpUMepsl 0OBEKTOB M3ydeHUs (pu3uku ((pusnueckue sBIEHUS, PU3NYECKOE TEo,
BEIIECTBO, (u3nueckoe rmone). Habmromate W aHaMM3UpOBaTh (UIMYECKUE SIBICHUS
(pukcupoBaTh U3MEHEHUS CBOWCTB OOBEKTOB, CPaBHUBATH UX M 00001aTh). [To3HAaKOMHUTHCS C
AKCIEPUMEHTAJIBbHBIM METOJOM HCCleAoBaHus Tpupoasl. COopka MpuUOOPOB M KOHCTPYKIIHIA.
Hcnonb3oBaHne HM3MEPUTENBHBIX MPUOOPOB. BrImonHeHue 1a0OpaTOPHBIX MU MPAKTUYECKUX



pabot. JlmarHoctuka M ycTpaHEHHE HEHCIPaBHOCTEW NpuOOpOB. BricTpamBanue rumore3 Ha
OCHOBAaHUH MUMEIOIIMNXCS TaHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE UM HEpaBHOMEpHOE JBIWXKeHUE. | paduueckoe mpencTaBieHHe IBHKCHUS.
Pemenue rpadguueckux 3agay, pacdyeT MyTH U CPEeAHEH CKOPOCTH HEPABHOMEPHOTO IBIIKEHHSL.
[lonstne mHepimu u uHepTHOCTU. lleHTpoOexHast cuna. [IpumeHeHue naHHBIX (PU3HMUECKUX
MOHATHUH B )KU3HEJEITEIbHOCTH yesioBeka. Cuia ynpyrocTH, cujia TPeHHUs.

Ilpakxmuka: ViccnenoBaHue 3aBUCHMOCTH CHJIBI YIPYIOCTH, BO3HMKAIOIIEW B MpYKHUHE, OT
crereHd nedopmanuu npyxusHbl. Onpenenenue Kod(h@uIMeHTa TpeHus Ha Tpubomertpe. (¢
HcnoJib30BaHueM odopynoBanus «Touka pocray)

HccnenoBanue 3aBUCMMOCTH CUJIBI TPEHUS OT CHIIbI HOPMAJIBHOTO JIaBJICHUS.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

Amnanus tabnun, rpaduxos, cxeM. [Touck o6bacHenns HaOM0AaeMbIM coObITHSAM. Onpenenenne
CBOMCTB IpHOOPOB IO YepTeKaM U MOJENSIM. AHAIU3 BO3HUKAIOIIMX MPOOIEMHBIX CHUTYaIlHi.
N300paxkaTh cucTeMy KOOpAWHAT, BBIOMpPATh TENO OTCUYETAa U CBS3bIBATH €0 C CUCTEMOM
KoopauHaT. lcnonb3oBaTh CUCTEMY KOOPAMHAT JJIsl M3YYEHUS MPSMOJIMHEHHOTO JBHKEHUS
tena. COopka mTpuOOPOB H KOHCTPYKIUU. Mcronb3oBaHME W3MEPHUTENBHBIX MPUOOPOB.
Boinmonnenue nabopaTopHbIX M IMPaKTUYECKHX padoT (¢ Mcenojb30BaHHEM O000pY/A0BaHUS
«Touka pocray). /l[narHocTka W yCTpaHEHHWE HEWCIIpaBHOCTEH MpuOOpoB. BricTpamBanme
TUNOTE€3 Ha OCHOBAaHMM MMEIOMIMXCS JaHHbIX. KoOHCTpynpoBaHWE U MOJETUPOBAHUE.
BrimonHenue 3amaHuii 10 yCOBEPIIEHCTBOBaHUIO TpHOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka W mpoBepKa METOIWKH SKCTIEpUMEHTAIbHOM paboThl. PaboTa B Mambix
rpynmnax. AHaJIU3UPYIOT, BBIOMpPalOT ¥  OOOCHOBBIBAIOT CBOE peIlIEeHHE, JIEeHCTBUA.
[IpencraBinenue pe3ynbTaTOB MAPHOW, TPYNIOBOM JEATEIBHOCTH. YYacTHE B JUAJOre B
COOTBETCTBUU C IPABWIIAMH PEYEBOTO MOBEACHUS.

I'mapocraTuka.

Teopus: 3akon Apxumena, 3akoH [lackams, THAPOCTATHYECKOE MABICHHUE, COOOIIAFOIIHECS
COCY/Ibl, THPABINYECKUE MAIIVHBI.

Ilpakxmuka: 3adauu: BHITAKUBAIOIIAs CHJIA B PAa3JIMYHBIX CHUCTEMax; MPUOOpH B 3ajadax
(cooOmaronuecs CoCybl, TUAPABIMYCCKIE MAIIMHBI, PhIYart, OJI0KH).

DKCHepUMEHTAIbHBIE 3a/1aHUSL:

1)u3mepenue cuinbl Apxumerna,

2)u3mMepeHre MOMEHTa CHIIbI, IEHCTBYIOLIETO Ha phlyar,

3)usmepenue pabOThl CHIIBI YIPYTOCTH MPU TMOAbEME Ipy3a C MOMOIIBIO MOJBHKHOTO WIIU
HETOIBIKHOTO Osioka(c HCmoJib30BaHueM ooopyaoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMeNbHOCHIU.

Anamu3 Ttabnun, rpaduxos, cxem. llonck oObsicHeHus HabmomaeMbiM coObITHAM. COOpKa
npubopoB © KOHCTpyKHuil. lcmonp3oBaHue wu3MEpUTENbHBIX MPUOOPOB. BrimonHeHue
1abopaTOPHBIX U MPAKTHYECKUX paboT. JlMarHocTuka u ycTpaHeHHue HEMCIPAaBHOCTEH MpUOOpPOB.
BeicTpauBanue TUNOTE3 HAa OCHOBAaHMM HUMEIOIIUMXCS JaHHbIX. KoHCTpyumpoBaHue wu
MozenupoBanue. Pabora B Manbix rpymnnax. AHAJIU3UPYIOT, BEIOUPAIOT U 0OOOCHOBBIBAIOT CBOE
pemenue, nenctBud. llpencraBieHue pe3ynpTaTOB IMApHOW, TIPYNIOBOW  JESITEIBHOCTH.
ITonroroBka cooOUmeHUH M JOKIaJ0B. YdYacTHe B JAUAIOTe€ B COOTBETCTBUU C MpaBHIAMH
pEYEBOro MOBENICHUS.

CrarTnka.

Teopus: bnok. Peryar. PaBHOBecue TBEpABIX Tel. YCIOBHS paBHOBECUA. MOMEHT CHIIBIL
IIpaBuno momeHTOB. LlenTp TskecTn. MccienoBaHue pa3inMUHBIX MEXaHUYECKHX CHCTEM.
KomOuHupoBaHHbIE 3a/1a4u, UCIIOb3Ys YCIOBHS PABHOBECHS.

IIpakmuxa: VI3roToBineHune paboTaromei cucTeMbl OJI0KOB.

Xapakmepucmuka 0CHOBHBIX 6UO08 0esIMENbHOCMU.

Ananu3 tabmui, rpadgukos, cxeM. [lorck oObsacHeHus HaOmo1aeMbIM coObITUsIM. Onipesienenue
CBOMCTB MpHOOPOB MO YepTekaM M MOJENsIM. AHaJIU3 BO3HHKAIOIIUX MPOOIEMHBIX CHUTYalUH.



HabOmonate neiicTBue NPOCTBIX MexaHu3MOB. l[lo3HakoMHTBCS ¢ (PU3MYECKOH MOJEIBIO
«abcomoTHO TBEPAOE Tenoy». Pemare 3agaun Ha MPUMEHEHHE YCIOBUs(TpaBUIIa) pAaBHOBECHUS
poryara. IlpumensTe ycnoBue (IpaBUIIO) pPAaBHOBECHS pbluara s OOBSCHEHUS JEHCTBHS
Pa3NUYHBIX WHCTPYMEHTOB, HCIIOJIb3YEeMbIX B TeXHUKE M B ObiTy. COOpka mnpubopoB H
KOHCTpYKIui. lcrnonp30BaHue H3MEpUTENbHBIX NPHOOPOB. BrimomHeHne m1abopaTOpHBIX U
MpaKkTUYeCKuX padot. [luarHoctuka u ycTpaHeHHWE HEUCIPAaBHOCTEW MpuOOpoB. BricTpanBanue
TUIIOTE3 HA OCHOBAaHMHM HMEIOIIUXCA JaHHbIX. KOHCTpyMpoBaHME M MOJEIUMPOBAHME.
BrimosiHeHue 3aJaHUil IO YCOBEPIICHCTBOBAHHMIO MPHOOpOB. Pa3paboTka HOBBIX BapHAHTOB
onbITOB. Pa3paboTka 1 mpoBepka METOUKHU IKCIIEPUMEHTAIbHON pabOThI.

PabGota B Mambix rpymmax. AHATU3UPYIOT, BHIOMPAOT M OOOCHOBBIBAIOT CBOE peIICHHE,
neucteus. IlpencraBieHue pe3yiapTaTOB IMApHOW, TPYIIIOBOM AedTesbHOCTH. IloaroroBka
coo01eHnit u 10k1a10B. OCYIIECTBISAIOT CAMOOLIEHKY, B3aUMOOLIEHKY JI€ATEIbHOCTH. YUYacTHe
B JINAJIOTE B COOTBETCTBUH C IIPABUJIAMU PEYEBOTO ITOBEICHUS.

8 ki1ace

TensioBble sIBJIEHUS.

TemmoBoe pacmmpenue tei. [Iporneccs miaBieHuss U OTBEPAEBAHUS, UCTIAPEHUS U
KoHJIeHcanuHu. Teronepenada. Bia)kHOCTh BO3/TyXa Ha pa3HbIX KOHTHHEHTAX.
Jlemoncmpayuu: 1. HabmroneHue TassHuS Jib/1a B BOJIE.

2. CKOpOCTb UCHIApPEHMSI PA3JIMYHBIX KUIKOCTEH.

3. TerutoBble ABUTATENN OYIYILIETO.
Jlabopamopuvie pabomul (¢ ucnoab3oBanueM odopyaoBanus «Touka pocray)

1. I3MeHeHus UIMHBI Tela IPU HArpeBaHUU U OXJIAXKICHUH.

2. OtnuBka napamHOBOTO COJITATHKA.

3. HaOmroneHue 3a 11aBjIEeHUEM JIbIa

4. OT 4yero 3aBUCUT CKOPOCTh UCITAPECHUS KUJIKOCTH?

5. HaGnropeHue TemionpoBOIHOCTH BOBI U BO3IyXa.
Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

CamocToaTenbHO (QOPMYIHPYIOT MO3HABATENbHYIO 33Jayy. YMEIOT C TOMOIIbIO BOIPOCOB
noObIBaTh  HeAocTarolrylo uHpopmanuo. Mcnonp3oBaHue HM3MEPUTEIBHBIX — MPHUOOPOB.
Boinonnenue 1abopaTopHBIX M IpakTHYeCKUX paboT. JluarHocThka U ycTpaHEHHE
HeucnpaBHOCTel mnpuOopoB. BeicTpamBaHue THUIIOTE3 HA OCHOBAHWU HMEIOLIUXCSA JIAHHBIX.
KonctpynpoBanue 1 MOJEIMpPOBAHNE.

Boinonnenue 3agaHuil Mo ycCOBEpIIEHCTBOBaHHIO MpHOOpoB. Pa3paboTka HOBBIX BapUaHTOB
onbITOB. Pa3paboTka W mpoBepka METOAMKH SKCIEpUMEHTAIbHON paboThl. PaboTa B Mambix
rpymnmnax. AHaJIU3UPYIOT, BBIOMPAIOT W  OOOCHOBBIBAIOT CBOE  peIIeHHE, JIECHCTBUS.
[IpencraBinenue pe3ynbTaToOB MApPHOM, TIPYNIOBOM JEATEIBHOCTH. Y4YacTHE B AHAIOrE B
COOTBETCTBUU C IIPABUIIAMH PEYEBOTO MOBEACHUS.

JJIeKTPpUYeCKHUe SIBJCHHS.

Mukpomup. Moznenu atoma, cymectsoBasiine 10 Hayana XIX. Mctopust OTKpeITUS U NEUCTBUSA
rajpBaHUYEcKoro sneMeHTa. Mcropus co3manus snekrpodopHoil Mammubl. OnbiT BoubTa.
DNEKTPUUYECKUH TOK B DJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ncnonab3oBanneM odopynoBanus «Touka pocray)

1. Monenu atomoB.

2. T'anibBaHUYECKHUE DIIEMEHTBHI.

3. PaboTa snexkTpodopHOii MaIIUHbI.

4. OnbiTel BonbTa u ['ansBanu.

Jlabopamopusie pabomul:

1. Co3nanue rajapbBaHUYECKUX DJIEMEHTOB U3 MOJPYYHBIX CPE/CTB.

2. DAEKTPUYECKUN TOK B HKHUIKOCTSX.



Xapaxmepucmuka OCHOBHBIX BUJIOB JI€ATEIbHOCTH:

VYHpaBisioT CBOEH MO3HABATEIbHOM M YYEOHOW MAEATEIBHOCTBIO IMOCPEICTBOM IOCTAHOBKU
Lened, IUIAHUPOBAHHUs, KOHTPOJIS, KOPPEKLMH CBOMX JCUCTBUH M OLICHKU YCIEIIHOCTH
ycBoeHus. CpaBHHMBAIOT CIOCOO W pe3yinbTaT CBOMX JCWCTBHM ¢ 00pasloM - JHCTOM
compoBoxacHuss. OOHApYKMBAOT OTKJIOHEHUs. OOMYMBIBAIOT MPUYHHBI  OTKJIOHCHUH.
OcymiecTBIAI0T CAMOKOHTPOJIb U B3aUMOKOHTPOJIb. Mcnonp30Banue n3MepUTeIbHbIX IPUOOPOB.
BoinosnHenue 1abopaTOpHbIX M NpPaKTUYECKUX paboT. JluarHocTMka U yCTpaHEHHE
HeucnpaBHocTell npuOopoB. BeicTpamBaHue TUIIOTE3 HAa OCHOBAaHMM HMEIOILMXCS JAHHBIX.
KoHcTpynpoBanue u MoeIupoBaHUe.

DJIeKTPOMATHUTHBIE SIBJICHUS.

MaruutHoe mnoje B BeulecTBe. MarHutHas aHoManus. MarautHele Oypu. PasHoBuaHOCTH
ANIEKTPOU3MEPHUTENBHBIX TPUOOPOB. Pa3HOBUIHOCTH 3JIEKTPOABUTATENIEH.
Hemoncmpayuu (¢ ncnosib3oBanueM ooopynoBanusi «Touka pocray):

1. HarnsgHocTh MOBeieHUs BELIECTB B MATHUTHOM TIOJIE.

2. [Ipe3eHTariy 0 MarHUTHOM I10Jie 3EMJIM M O MarHUTHBIX OypsiX.

3. leMoHcTpanys pa3HOBUAHOCTEH 3IEKTPOU3MEPUTEIBHBIX TPUOOPOB.

4. HarnsiiHOCTh pa3HOBUIHOCTEN JIEKTPOIBUTATENECH.
Jlabopamopusie pabomul: 1. UccnenoBanue pa3mmyHbIX AIEKTPOU3MEPUTEIBHBIX TPHOOPOB.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHU.

VYrpaBastoT CBOEH TMO3HABATEIBHON W YYEOHOM NEATEThHOCTHIO TIOCPEJACTBOM TOCTAHOBKHU
Leyield, TMUIAHUPOBAHUS, KOHTPOJIS, KOPPEKUHMH CBOUX JCHCTBUA M OLEHKH YCHEIIHOCTH
ycBoeHusa. CpaBHUBAIOT CMOCOO M PE3ylbTaT CBOUX JIEHCTBUM € 0OpasloM - JIMCTOM
conpoBoxaeHus. OOHapyxuBalOT OTKJIOHEHHs. OOAyMBIBAIOT MPUYMHBI  OTKJIOHEHUI.
OcyIecTBIAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

Onruyeckue siBJICHUSA.

HcroyHukn cBeTa: TEIUIOBBIE, JIFOMUHECUEHTHBIE, MUCKYCCTBEHHBIE. 3roToBieHne kamepsl -
00CKypa M HCCIIEIOBAaHHE H300paKCHHUS C TOMOIINBI0 MoOAeNd. MHOrokpaTHoe H300pakeHUe
IpeAMeTa B HECKOJIBKUX IUIOCKUX 3€pKanaX. M3roToBUTh MEPUCKOMN U € €ro MOMOIIbIO POBECTU
HabmoneHus. I[IpakTuyeckoe HCIMOJIB30BAHUE BOTHYTHIX 3€pKal. 3pUTENbHbIE WILIIO3UY,
MOPOXKJAaEMbIe TIPEIOMIIEHHEM cBeTa. Mupaxu. Pa3Butue BoJOKOHHOM onTuku. Mcnosb3oBanue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnoJib3oBanueM odopyaoanusi «Touka pocra»)

1. Pa3nuyHble HICTOYHUKHU CBETA.

2. NBoOpaxkeHue npeaMeTa B HECKOJIbKUX MIOCKHUX 3epKaiax.

3. U300paxxeHne B BOTHYTBIX 3€pKaJiax.

4. Vcnosib30BaHUE BOJIOKOHHOM ONTHUKH.

5. YcrpoiictBo (hoToanmapaTtoB, KHHOIPOEKTOPOB, KaJIeHI0CKOTIOB.

Jlabopamopusie pabomul:

1. UsroroBneHune kamepsl - 00CKypa U UCCIIEJOBAaHUE U300paKEHUS C TIOMOIIbIO MOJEIH.

2. IIpakTnyeckoe NpUMEHEHUE TUIOCKUX 3€pKall.

3. IlpakTHuecKkoe UCTIOIb30BAHNE BOTHYTHIX 3€PKaJl.

4. 3roToBreHne MepUCKOTa U HAOMIOIEHUS C TIOMOIIBI0 MOJIETH.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU.

YnpaBnsoT cBoel TO3HABATENLHOM M y4eOHOW JesTeNbHOCTHIO TMOCPEICTBOM MOCTAaHOBKU
Lene, IUIAaHUPOBAHUS, KOHTPOJIS, KOPPEKIMH CBOMX JCHCTBUH W OLIEHKHA YCIEIIHOCTU
YCBOCHHUA. BBIIEISIOT U QOpMYyIHPYIOT TO3HABATENBHYIO II€Tb. BBIIENAIOT KOJIUYECTBEHHBIC
XapaKTePUCTUKN OOBEKTOB, 3aJaHHbIe cloBamMH. [IpMHMMAalOT TO3HABAaTENbHYIO I1ENb W
COXPaHSAIOT €€ MpHU BBHIMOTHEHUHM Y4eOHBIX neicTBUU. (OcCo3HAIOT cBoM JeicTBUs. MIMeroT
HABBIKUM KOHCTPYKTHBHOTO OOIIIEHUS B MAJIBIX I'PYyIIMax.



Yenosek U npupoaa

ABTOMaTHKa B Hamen *u3Hu. [Ipumepsl HCNOIB30BaHUS ABTOMAaTUYECKUX YCTPOMCTB B HAYyKe,
Ha mpous3BojAcTBE U B ObiTy. CpenctBa cBs3u. Paano u TeneBujeHue. AJIbTepHATHUBHbBIC
WCTOYHUKHU dHepruu. Buel anexrpocranimii. Heo0XoMMOCTh SKOHOMHH MPUPOTHBIX PECYPCOB
Y HCIIOJIB30BAHMSI, HOBBIX JKOJIOTHYHBIX U Oe30macHbIX TexHoJorwidl. Hayka m 0e30macHOCTh
JIIOJIEH.

Hemoncmpayuu: 1. poToMaTepuabl U CIARIBI 110 TEME.

Jlabopamopuvie pabomul.: 1.13yueHne NeHCTBUIN CPEICTB CBS3H, PAJIUO U TEICBHUICHUS.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

CamocrosTenTbHO  (OPMYTUPYIOT —IO3HABATEIBHYIO 3aJady. YMEIT (WM Pa3BHBAIOT)
CIOCOOHOCTH C TOMOIIBIO BOTIPOCOB JOOBIBATH HEJOCTAIOILYI0 HH(POPMALIHUIO.

9 kiaacc

Kunemaruka
Crioco0bl onucanusi MeXaHn4eckoro nBwkeHus. Cucrema otcuera. [IpsimonuHeliHOe TBUKEHHE.
[IpssMonMHENTHOE pPAaBHOMEPHOE IBIKEHHE IO IUIOCKOCTH. llepememienne u CKOpoOCTh Ipu
PaBHOMEpPHOM TIPSMOJMHEHMHOM JBWIKEHHH TI0 TUIOCKOCTH. OTHOCHUTENIBHOCTH JBWKCHHUS.
Cnoxenune nBmwxkeHuid. [IpUHIMIT HE3aBUCMMOCTH JABWKEHHMI. KpHBOJIMHEHHOE BWXXEHHUE.
JIBikeHne Tena, OpOIIEHHOTO TIOJ YIVIOM K TOPU30HTY. PaBHOMepHOE [BWIKEHHE TIO
OKPYXHOCTH. YTJ0Basi CKOpocTh. [leprnos u yactora BpamieHus. CKOpocTh
Y YCKOPEHHE TIPU PAaBHOMEPHOM JIBMXKCHHH 110 OKPYKHOCTH.
Jlabopamopnvie pabomul(c Hcob30BaHHEeM 00opynoBaHus «Touka pocTa»):

1. U3ydenue aBM»)eHUs CBOOOJHO MAJAIOIIETO TEa.

2.  H3yueHue ABMKEHUS [0 OKPYKHOCTH.
IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1.  OmnpeneneHue CKOPOCTU PAaBHOMEPHOTO JBHKEHUS MPH MCIOIb30BaHUH TPEHaXepa

«OeroBast TOPOXKKa.

2.  Hcropuueckas peKOHCTPYKIUS ONBITOB [amuies Mo OINpenereHHuI0 YCKOPEHUS

CBOOOJHOTO MaJACHUS TEJ.

3. Ilpunuwmms! paboTel MPUOOPOB VI U3MEPEHUSI CKOPOCTEH U YCKOPEHUIA.

4.  IlpumeHeHue cBOOOTHOTO MAJACHUS JUIsI U3MEPEHUS PEAKIIMH YEIOBEKa.

5.  Pacuer Tpaektopuu ABMKEHUS NIEPCOHAXKEH pacckazoB P.Pacmn.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimelbHOCMU: YTeHHE W OOCYXJCHHE TeKCcTa crarei
WHTEPHET-CAliTOB, OOCYXJIeHHE [OKJIaJ0B M NpPE3CHTAllUid, COCTaBJICHHE M pELICHHE 3aad,
obcyxaenue crnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

JInHaMHuKa
Wuepunaneneie cuctemsl orcuera. Cuia. 3akonsl Herorona. J[BwkeHMe Tenla IO JEHCTBHEM
HECKOJIbKUX CWI. J[BHKEHHE CUCTEMBI CBSI3aHHBIX Tell. J[MHaMHMKa PaBHOMEPHOI'O IBM)KCHMUS
MaTepHAIBHON TOYKH MO OKpPYXKHOCTH. Kiacchl cuil. 3aKOH BCEMUPHOTO TIArOTeHUs. [[BUKeHHE
miadeT. MckyccrBenHble criyTHUKH. ConHeuHas cucreMa. Mcropus pasBUTHS NPEACTABIECHUN O
Bcenennoii. Ctpoenue u 3Bomtonus BeeneHHoi.
Jlabopamopnule pabomui(c ncnoab30BaHneM o6opynoBanus «Touka pocray):
1.  H3mepeHue macchl Tesla C UCHOJIb30BAHUEM BEKTOPHOTO Pa3I0KEHUs CHIIBL.
2. l3ydyeHue KMHEMaTHUKU M AMHAMHUKH PaBHOYCKOPEHHOTO IBIKEHHs (Ha mpuMepe
MaIluHbl ATBYZA).
3.  H3ydeHue TpeHMs CKOJIbKEHUS.
IIpumepHvie memol nNPOEKMHBIX U UCCIE008AMENCKUX PADOM.:
1. Hcropuueckass peKOHCTPYKIHs ONbITOB KynoHa u AMOHTOHA MO OIpPEIEeCHHIO
BEJIMYHMHBI CUJIbI TPEHUSI CKOJIb)KEHHUSI.



2.  IlepBbIe HCKYCCTBEHHBIEC CIIYTHHKH 3EMIIU.

3. Kak ornnuaroTcst MexaHM4YeCcKHe MPOLECCh Ha 3eMJyie OT MEXaHMYECKHX MPOLIECCOB

B KOocMoce?

4.  Tena ConHeuHoil cucteMbl. OTKpBITUS HA KOHYUKE IEPA.
Xapakmepucmuka OCHOB8HBIX 6U008 OesmelbHOCMU. YTeHHEe U OOCYXJEHHEe TEeKCTa CcTaTel
WHTEPHET-CAlTOB, OOCYXIEHHE MOKIAJ0B M NpPE3CHTAIMH, COCTABJICHHWE W pEUICHHE 3ajad,
obcyxkaeHue crocoboB perieHus (moarororka k OI'D no dusuke).

HNmnyJbe. 3aKkoH coXpaHeHUs] HMITYJIbCa

Wmnynesc. V3MeHeHue ummynbca MaTepuaibHOM Touku. Cuctema Ted. 3aKOH COXpaHEHUS
HMITYJIbCa.

IIpumepnvie memol NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. PeaxTuBHOE IBHKEHHE B IPUPOJE.

2.  Paccrnemosanue JITII ¢ moMOIIbIO 3aKOHA COXPAaHEHUS UMITYJIbCA.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCMU: YTEHUE W OOCYXJEHHE TeKcTa crarei
MHTEPHET-CAaliTOB, OOCYXJ€HHE [OKJIaJ0B M NpPE3eHTalUl, COCTaBIEHHWE M pEUIeHHe 3ajad,
ob6cyxenne crnoco6oB pemienus (moarotoska k OI'D mo dusuke).

CraTuka
PaBHOBecue Tena. MOMEHT Cuilbl. Y CIIOBHS paBHOBECHS TBEPAOTO Tena. [IpocTeie MEXaHU3MBI.
Jlabopamopnvie pabomul(c Hcoib30BaHHeM 00opyaoBaHus «Touka pocTa»):
Ompenenenre NEHTPOB MACC PA3IUYHBIX TeJ (TpH CIIocoba).
Ipumepnvie memol NPOEKMHUBIX U UCCIEO0BAMENLCKUX PAOOM.:
1. IlpumeHeHue MPOCTHIX MEXaHM3MOB B CTPOMUTEILCTBE: OT 3EMIISHKH JIO
Hebockpeda.
2.  HccnenoBaHue KOHCTPYKLMHU BEJIOCUIIEA.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCMU: YTeHHE W OOCYXJECHHE TeKcTa crarei
MHTEPHET-CAaliTOB, OOCYXJIeHHE [OKJIaJ0B M NpPE3eHTalui, COCTaBIIEHWE U peIIeHHE 3ajad,
o0cyxeHne crmoco0oB pemieHus (moarotoka k OI'D o dusnke).

MexaHnuyecKHe KoJ1e0aHUs U BOJHBI
Mexanudeckue kojebanus. [IpeoOpa3oBaHue »HHEPrUM TIPH MEXAHUYECKHX KOJICOAHUSIX.
MareMaTuueckuii W TPYKUHHBIM MasTHUKH. CBOOOJHBIC, 3aTyXaloIIWe W BBIHYXJICHHbBIC
koJiebanus1. Pezonanc. Mexanudeckue BOIHBL. [|IMHA 1 CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopnvie pabomul(c Hcnob30BaHHeM 00opyaoBanus «Touka pocra»):
N3ydenue koieOaHuit HUTIHOTO MasiTHUKA.
IlpumepHvie memvl nNPOEKMHBIX U UCCIE008AMENbCKUX PAOOML.:

1.  CrpyHHBIE MYy3bIKAJIbHBIE HHCTPYMEHTHI.

2.  KonebareabHbIE CHCTEMBI B IPUPOJIC U TEXHHKE.
Xapaxmepucmuka OCHOBHbBIX 6U008 OesimelbHOCMU: YTeHHE W OOCYXJEHHE TeKCcTa crarei
WHTEPHET-CAliTOB, OOCYXJIeHHE [OKJIaJ0B M NpPE3CHTallMi, COCTAaBIIEHWE M pEIICHUE 3ajad,
obcyxaenue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

JIEKTPOMAarHUTHbIE K0JIe0aHUsI M BOJTHBI

IlepemennsIit snexTpuueckuil Tok. KonebarenbHblil KOHTYp. BbIHYXIeHHBIE 1 cBOOOAHBIE DM
KosiebaHus. DM BOJIHBI U UX CBOWCTBA.

IIpumepnvie memvl NPOEKMHBIX U UCCLEO08AMENLCKUX PAOOM.:

[IpuHIHAIIBI paTUOCBA3U U TEIIEBUICHHUS.

Bnusinue OM u3inydeHuil Ha )KMBbIE OPIaHU3MBI.

N3roToBneHne ycTaHOBKH JUIs IEMOHCTPALMK ONBITOB o OMU.
OnexTpoMarautHoe usnyduenne CBYU-neun.

Hcropudeckasi peKOHCTPYKIUS ONBITOB AMIiepa.

agrwnE



Xapakmepucmuka OCHOB8HBIX 6U008 OesmelbHOCMU. YTEHHEe U OOCYXJEHHE TEeKCTa CcTaTel
MHTEPHET-CAlTOB, OOCY)XIEHHE MOKIAJ0B M NpPE3eHTAllUl, COCTaBJICHHWE W pEUICHHE 3ajad,
obcyxkaeHue crocob6oB pemierus (moaroroska k OI'D no dusuke).

Onrtuka
Ucrounuku cpera. JlelicTBus cBera. 3aKOH MPSIMOJMHEHHOTO PacHpOCTpaHEHUs CBETa. 3aKOH
oTpaxeHus cBeta. llocTpoenue n3o0paxeHuil B IJIIOCKOM 3epKajie. 3aKOH MPEIOMJICHUS CBETa
Ha IUIOCKOW TpaHMIle ABYX OJHOPOJHBIX Ipo3pauHbiXx cper. IlpemomiieHue cBera B NpHU3ME.
Jucnepcuss cBera. SIBaeHue IIOJIHOIO BHYTpPEHHEro orpaxeHus. JIuH3pl. TOHKHE JIMH3BI.
[TocTtpoenne n300pakeHU, CO3AaBaEMbIX TOHKHUMHU JMH3aMHu. ['71a3 u 3penue. OnTudeckue
pHUOOPHL
Jlabopamopnwie pabomul(c HcoIb30BaHHEeM 00opynoBaHus «Touka pocTa»):

1. DOxkcnepuMmeHTagbHas MPOBEPKa 3aKOHA OTPAKEHUS CBETA.

2.  V3mepeHwue nmokaszaressi MPeOMIICHHS BOJIBL.

3. Hsmepenue pOKyCHOTO pacCTOSIHUSI COOMPAFOIIEH JIMH3HI.
IIpumepnvie memol NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1.  Hcropus ucciaenoBaHUsl CBETOBBIX SBJICHUM.

2.  Hcropudeckas peKOHCTPYKITUS TeJeckomna [ anmmes.

3. Hsrorosienue kajenaockoria.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCMU: YTEHHE W OOCYXJEHHE TeKcTa crarei
MHTEPHET-CAaliTOB, OOCYXJI€HHE NOKJIaJ0B M NpPE3eHTalUl, COCTaBIEHHWE M pEeUIeHHe 3ajad,
o0cyxenne coco6oB pemnienus (moarotoka k OI'D o dusuke).

du3nKa aTOMa U AaTOMHOI0 A/APa
Crpoenne aroma. [lornomenne n ucnyckanue cBera aromaMu. Ontrueckue cnekTpbl. OTbITHI
Pesepdopna. Ilnanerapuas moaens atoma. CTpoeHHE aTOMHOTO siapa. 3apsIoBOE€ M MacCOBOE
yucna. SlaepHble CUiIbl. DHEPrus CBS3M aTOMHBIX sJiep. 3aKOH pPaJuOaKTUBHOTO pacHaja.
Anbda- u Oera-pacnansl. [lpaBuna cmemienus. Snepusie peakuuu. JlenmeHue w CUHTE3 sAeEp.
SAnepnas snepreruxa. Mctounuku suepruu CosHia u 38e31. Peructpanus siiepHbIX U3ITy4eHUN.
Bnusinue paauoakTHUBHBIX HM3IYYEHHH Ha JKUBbIE OpraHu3Mbl. J[o3uMeTpusi. DKOJIOTHYECKUe
poOJIeMBbl SAEPHON SHEPTETUKH.
IIpumepnvie membl NPOEKMHBIX U UCCIEO08AMENLCKUX pAOOM.:

1.  Hcropus uzydyeHus aroma.

2.  Wswmepenue KIIJI conneunoii 6atapeu.

3.  HeBuaumbie uzny4eHus B CIIEKTPE HATPETHIX TE.
Xapaxmepucmuka OCHOBHbBIX 6U008 OesamelbHOCmU: YTeHHE W OOCYXJEHHE TeKCcTa crarei
MHTEPHET-CAalTOB, OOCY)XJIeHHE [OKJIaJ0B M MPE3eHTallMi, COCTAaBJICHHWE M pelIeHHe 3ajad,
obcyxaenue crnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

@ opMblI OPraHu3anu 00pPa30BaTEJILHOIO MPoLecca:

- TpyIIOBas;

- UHAUBUYyaJbHasi;

- (ppoHTaANBHAS.

Beaymme Texnosoruu:

Hcnonb3ytoTcsi 37€MEHThl CIEAYIOMIMX TEXHOJIOTUH: MPOEKTHas, MpOoOJIEMHOro oO0ydeHus,
MH(GOPMAIIMOHHO-KOMMYHUKAIIUOHHAs, KPUTHUYECKOTO MBIIUIEHUS, HpOOJIEMHOT0 JHajora,
UTPOBasl.

OcHoBHBIE MeTOAbI Pa00THI HA YPOKe:

Benymumu merogamu oOydeHHs: SIBISIOTCS: YaCTUYHO-TIOMCKOBOM, METOJI MaTeMaTHYeCKOro
MOJEIMPOBAHUS, AKCHOMATUYECKUI METO/.

DopMbI KOHTPOJIA:



Tak Kak 3TOT Kypc SIBJISETCS TOTIOJTHUTENILHBIM, TO OTMETKA B OaJylaX HE CTaBUTCH.

VYyamuiics yuuTcs OLEHMBaThb ce0sd M JPYrMX caMm, 4YTO II03BOJISIET pa3BUBaTh YMEHUs
caMOaHaJIM3a U CIOCOOCTBYET pa3BUTHUIO CAMOCTOSITEIBHOCTH, KaK CBOMCTBY JIMYHOCTH
yuaimierocsi. BpisiBieHHE NPOMEXYTOUHBIX M KOHEYHBIX PE3YJIbTAaTOB YYallUXCS MPOMCXOIUT
gyepe3 MPaKTHUECKYIO JIeSTeIbHOCTh; 3a4eTHbIE pabOTHI:

* TeMaTh4eckas MOA0OpKa 3a/ad Pa3IMYHOTO YPOBHS CIOKHOCTH C IPEJCTAaBICHHUEM Pa3HBIX
METOJI0B peuieHus B BHJIC TEKCTOBOI'0 AOKYMEHTA, Npe3eHTauuu, (-
aHMMAaIMK, BUAEOPOJIMKA 1 Web - crpaHunsl (caiiTa)

* BBICTABKA [IPOECKTOB, IPE3CHTALUH;

* JIEMOHCTpALMs SKCIIEPUMEHTA, KaYECTBEHHOMN 3aJlauld C KauyeCTBEHHBIM (YCTHBIM WM B BUJIE
NPUJIOKEHHUS, B TOM 4YHCIIe, NPE3CHTAIMel) ONMMCaHWeM Ipolecca Ha 3aHATHH, (ecThBane
AKCIEPUMEHTOB; (PU3NUECKUE OJIUMITHUAIBI.

KaJIeHIlapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHUEC 7 Kiaacce

Ne [ Jara | Tema 3ansiTus Hcnoan3oBanue MpUMEYaHne
/1 | mpose 00opy/aoBaHus LIEeHTPa
JCHUS €CTeCTBEHHOHAYYHO W
TEeXHOJIOTH4eCKOil
HAINIPaBJIECHHOCTEeH

«Touka pocray

1. BBengenue (14)

Bonnoe 3anstue. llenm u 3amaum | KommnberorepHoe

1 Kypca. Texnuka 6€301aCHOCTH. 000pyTI0BaHNE

2. Posib 3KCIIEpUMEHTA B KM3HM 4YesaoBeKa (34)
CucreMa eqUHUIL, HOHSITHE O Kommnbroreproe

2 MIPSIMBIX ¥ KOCBEHHBIX U3MEPECHHSIX 000pyTI0BaHNE
DU3NYECKUH IKCIIEPUMEHT. O0GopynoBanue TUISt

Buapl pusmdeckoro skcriepuMenTa. JIEMOHCTpaui
[Torpentnocts n3Mepenusi. Bubt
MOrpentHocTel n3mepenus. Pacuér

3 MOTPEUTHOCTH U3MEPCHUSI.
JlaGopaTtopHnas pabota OOGopynoBaHue s
«M3mepenune o0ObeMa TBepa0TO 7abopaToOpHBIX  paboT
tenay. [IpaBuna opopmieHus YUCHHUYECKUX OTIBITOB

4 J1a00paTOPHOU PabOTHI.

3. Mexanuka (84)
PaBHOMEpHOE U HEpaBHOMEPHOE O6opynoBanue st

5 JIBIDKCHHMS. 7a00paTOpPHBIX  paboT U
I'paduueckoe npeacraBicHue YUEHHYECKUX OIbITOB (Ha

6 JIIBUKEHUS. 6a3e komruiekToB 1151 OI'D)

Pemenne rpaduyeckux 3anad,
pacuer myTu U CpeJHEN CKOpOCTH

7 HEPABHOMEPHOTO JIBHKEHMUSI.
[lonsATHE MHEPLIMM U NHEPTHOCTH.

8 IlenTpoOexxHas cuia..

9 Cuna ynpyrocTtu, Cujia TpeHus Ob6opynoBanue s
JIaGoparopHas paboTa JabopaTopHbIX  paboT W
«HccnenoBanne 3aBUCUMOCTH YUYEHUYECKUX OIBITOB (Ha
CUJIBI YIIPYTOCTH, BO3HUKAIOILIEH B 6a3e komruiekToB it OI'9)

10 NPY)XKHHE, OT CTENEeHHU AeopMaIiu




TPYKUHBD».

JIaboparopHas paboTa
«Onpenenenue kodpduirenra

11 TpEHUs! Ha TPUOOMETpEY.
Jlaboparopnas paboTa OOGopynoBanue 1Jis
«HccnenoBanue 3aBUCUMOCTH nabopaToOpHBIX  paboT U
CWJIBI TPEHUS OT CHIIBI YUEHUYECKUX OTIBITOB
12 HOPMAJIbHOTO JABJICHUSD).
4. I'mapocraTtuka (124)
13 [TnoTHOCTB. 3amaua naps ['epona O6opynoBanue TUTSt
Pemenue 3aga4 noBBIIEHHOM JIEMOHCTpaun
CJIOXKHOCTH Ha pacyueT TUIOTHOCTH
14 BEILIECTBA.
Pemrenue 3aga4u nmoBbIIEHHON O6opynoBanue TUTST
15 CII0HOCTHU J€MOHCTpAaIi
JlaBiieHME KUJIKOCTH ¥ ra3a. 3aKOH
16 IMackans
17 Coo0mmaronuecs: COCy/Ibl.
JlabopaTtopHnasi pabota OOGopynoBanue s
18 «M3rotoBnenue mosienu GpoHTaHa» nabopaTopHbIX  paboT U
JlaboparopHas paboTa YUEHUYECKUX OIBITOB (Ha
19 «M3roToByieHne Mojienu (poHTaHA 0aze komIuiekToB it OI'D
3akon Ilackans. /laBiaeHue B
KUAKOCTAX U razax.
['unpaBnuyeckue MalIvHbL.
20 Coo01maronmecs: CoCybl.
Britankuaromag cuia. 3akoH O0GopynoBanue VIS
21 Apxumena. JIEMOHCTpAIUit
JlaGopaTtopHnas pabota OGopynoBaHue s
«BblsicHeHue yclI0BUS MJIaBaHUS nabopaTtopHbIX  paboT U
22 TEI. YUEHUYECKUX OTBITOB
biok 3amaud Ha 3akoH Ilackans, O06opynoBanue VIS
23 3aKOH Apxumena. JIEMOHCTpAaIuit
biiok 3agau Ha 3akoH Ilackans,
24 3aKOH ApXuMmena.
5. Craruka (104)
25 Bbioxk. Peryar. O6opynoBanue TS
PaBHOBecue TBepAbIX Teld. MoMEHT | AEMOHCTpAIUid
26 cuibl. [IpaBHIIO MOMEHTOB.
Hentp Tsmkxectun. Hcecnenoanue | OGopynoBaHue TUIS
27 Pa3TMYHBIX MEXaHUYECKUX CUCTEM JEMOHCTpAIHi
KoMOunupoBanHbIe 3a1a4u,
28 WCTIOJIb3YS YCIIOBUSI PABHOBECHSI.
KoMOunupoBanHsbIe 3a1a4u,
29 WCIOJIb3YS YCTIOBUSI PABHOBECHS
JIaGoparopHas paboTa Ob6opynoBanue s
«U3rotoBnenne padoTaromien nabopaTopHBIX  paboT U
cuctembl 6510K0BY. OdopMieHue YUEHUYECKUX OTBITOB (Ha
30 paloTHI. 6a3e komruiekToB jutst OI'D
Pabora Hag npoektom «biiokuy.
31 JlaGopatopHas paboTa




«M3rotoByieHne padoTaroren
CUCTEMBI OJIOKOBY.

JlaboparopHas paboTa

OGopynoBanue 1Jis

«M3roToBiienne padoTaroren nabopaTopHBIX  paboT U

32 CHCTEMBI OJIOKOBY. YYCHHUYECKUX OTIBITOB

33 OdopmiieHue paboTHI. KommerorepHoe

34 3amura IpoeKTOoB. o0opyoBaHue

KaJsiengapHo-remaTnyeckoe niianHupoBanme 8 Kiace

No | lara Tema 3ansaTHs Hcnoan3oBanue MpUMEYaHue

/11 | IpOBEACHUS o0opynoBanust
HeHTpa
€CTeCTBEHHOHAYYHOI
M TEXHOJIOTHYeCKOii
HANPaBJIEHHOCTEH

«Touka pocra»

1. BBenenue (14)

BBomnoe 3amstme. llenm u | Komnbroreproe
3a/1aun Kypca. Texnuka | oGopymoBaHue
1 0€30MacHOCTH.
2. TenuioBble siBjenus (12 )
PaznooOpaszue TermnoBbiX | KoMnbrorepHoe
sBJIeHUH. TeraoBoe pacmupeHue | 000pyI0BaHNe

2 TeJ.
JlaGopaTtopnas pabota OGopynoBaHue s
«VI3MeHeHus1 ITUHBI Tea IPu 1abopaTOpHBIX padboT
HarpeBaHUU U OXJIAXKICHUN. u Y4EHHUYECKHUX
3 OTIBITOB
Tennonepenauya Habmronenue OOGopynoBanue s
TEIIONPOBOJHOCTH BOJIBI U JEMOHCTpAIHii
4 BO3]IyXa.
JlaGopaTtopnas pabota OOGopynoBaHue s
«3mepenue ynenbHOU 1abopaTopHbIX PpadoT
TEIIOEMKOCTH Pa3IUYHBIX u YYEHUYECKUX
5 BELLIECTBY. onbiTOB  (Ha  Oase
[1naBneHue u oTBEpACBaHHE. KoMIUIeKToB st OI'D
JlabopaTtopHas pabora «OTirBKa
6 napauHOBOTO COJIIATHKAY
JlaboparopHas paboTa O6opynoBanue st
«HaOmronenue 3a niaBieHUEM 1abopaTopHBIX padboT
JBaa» u YY4EHUYECKUX
7 OTIBITOB
Pemenne onuMnuaaHeix 3a1a4 O6GopynoBanue  ans
Ha ypaBHEHUE TEIJIOBOTO | AEMOHCTpAIUi
8 Oaanca
Pemenune onuMmnuaHeIx 3a1a4 OGopynoBanue  anus
9 Ha pacy€T TEIMJIOBHIX MPOILIECCOB | AEMOHCTpAIUA
10 JlaGopaTopus kpuctamorpaduu.
Hcnapenue u koHACHCAIHS. OGopynoBanue  ams
11 JIEMOHCTpaIuit




CocraB atmMocdepsl, O6opynoBanue  aus
HaOJI0IeHUE TIepexoia JIEMOHCTpAIHH
HEHACBIIIEHHBIX ITAPOB B
12 HACBIII[CHHBIE.
Bnaxxnocte Bo3gyxa Ha pasHbix | OOopynoBaHue — ajs
13 KOHTHUHCHTAX JIEMOHCTpAIHN
3. DuiekTpuyeckue siBjeHus (84)
Mukpomup. Monenu atoma, OGopynoBanue st
14 cymectsoBaBume 10 Hayana XIX | memoHcTpanui
Hcropus OTKpbITHA U AEUCTBUSA KommnsrorepHoe
15 rajbBaHUYECKOr0 AJIEMEHTA 00opyI0BaHNE
Ucropus CO3aHus
351eKTpoOpHOI
16 MaIllHbI
OnsiTel Bonbra. Onekrpuueckuit | Kommnbrorepaoe
17 TOK B DJIEKTPOJIUTAX. 000pyTI0BaHNE
Pemenne onuvmuaaneix 3a1a4 Ha | OOopymoBanue  JUist
18 3aKOHBI TOCTOSTHHOTO TOKA JIEMOHCTpAIHN
Habmtonenue 3aBucuMocTu O6opynoBanue  amus
COTIPOTHBIICHUS IPOBOJHUKA OT | JIEMOHCTpAIUit
19 TEMIEPATYPHI.
JlaGopaTtopnast pabota OGopynoBanue s
«OmnpeneneHne CTOUMOCTH 1abopaTOpHBIX padboT
M3pacxoJ0BaHHOMN u Y4EHHUYECKHUX
AIIEKTPOIHEPTUU onmeITOB  (Ha  0Oase
10 MOIITHOCTH TOTPEOUTENS M 0 | KOMIUIEKTOB 1iy1st OI'D
20 CUETUHKY»
Pemrenye onuMmnnaagbeixX 3aga4 OOGopynoBanue s
21 Ha TEIJIOBOE ACHWCTBHE TOKA JIEMOHCTpAIHi
4. JaekTpoMarHuTHbIe siBJeHus (34)
DNEeKTPOMAarHUTHBIE SIBJICHHUS. O6opynoBanue  ais
DNeKTPOU3MEpPUTEIbHbBIE JEMOHCTpAaIHii
22 pUOOPHI.
MaruurtHas aHomanus. | OGopynoBanue  uis
MaruutHbie JEMOHCTpAIii
23 Oypu
PaznoBugnoctu
24 AJICKTPOIBUTaTEIICH.
5. OnTuueckue sisjaenus (74)
Hcrounuku cBeTa: TEIUIOBBIE, O6opynoBanue  ans
25 JIOMUHECIICHTHBIE JEMOHCTpAIHi
MHuorokpatHoe n3o0pakeHue
npeaMeTa B HECKOJIBKUX TIOCKUX
26 3epKanax.
N3roToBUTH NEPUCKOII U C €T0 O6GopynoBanue  amns
HIOMOIIBIO MPOBECTH | AEMOHCTpALIUN
27 HaAOIIOEHUS
[IpakTHdeckoe UCHONb30BaHNE OGopynoBanue  ams
28 BOTHYTBIX 3€pKall JEMOHCTpaIUi
3puTeNbHbIE UILUTIO3HUH, OGopynoBanue  ams
29 MOPOKIa€MBbIE MPEIOMIICHUEM JEMOHCTpAINiA




ceera. Mupaxu.

30 Pa3BuTHE BOJTOKOHHOW ONTHKHU
Hcnonb3oBaHue 3aKOHOB CBETa B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 ABTOMaTHKa B Halllel )KU3HHU . KomnbrorepHoe
33 Panvo u TeneBuacHue o0opyoBaHue
AnbTepHaTUBHBIE HCTOUHUKU
34 SHEpruu. Buasl 351eKTpoCTaHIMI
KanenpapHo-temaTnueckoe njiaHupoBanme 9 kiacc
No | JlaTta Tema 3ansaTust Hcnoan3oBanue MpUMEYaHne
/11 | IpOBEACHUS o0opynoBanus
LHEeHTpa
€CTeCTBEHHOHAYYHOI
¥ TeXHOJIOTH4YeCKOM
HAINPaBJIECHHOCTEM

«Touka pocray

1. BBengenue (14)

BBomnoe 3amstue. llenm u | KomnberoTepHoe
3a/1auu Kypca. Texnuka | oGopymoBaHue
1 0€30MacCHOCTH.
2. Kunemartuka (7 4)
CrocoOnI onmmcanus OOGopynoBanue s
2 MEXaHUYECKOTO JBUKCHUS JEMOHCTpAIHii
[IpsimonuHeliHOe paBHOMEPHOE OGopynoBanue s
JNIBIDKEHUE o IJIOCKOCTH? | JEMOHCTPALIMiA
CmoTtps
3 U3 KaKOW TOYKH HaOJI01aTh
OTHOCHUTENBHOCTD ABHKEHUS. O6opynoBanue  ais
4 CroxeHue IBUKECHU. JIEMOHCTpaIui
Jlabopamopmvie pabomul: OGopynoBaHue s
«3yuenue nBuxkeHusi CBOOOAHO | mabopaTopHbIX pPadOT
najarwoliero tenay, «M3ydenue u YYEHUYECKHX
5 JIBUKEHHS TeJIa 10 OKPY>KHOCTH» | OIBITOB
Kak u xyna nonerena BumneBast | O6opyaoBanue s
KocTouka? Pacuer TpaekTopuu JEMOHCTpAIHi
JBUKEHHS TEJ U IePCOHaKeH
paccka3oB P.Pacms 0
6 Mionxay3eHe
HcTtopuyeckas peKOHCTPYKIUS O6GopynoBanue  ans
OTIBITOB lanunes o | JeMoHCTpaIuii
OIIPENIETIECHUIO
7 YCKOpEHHUA g.
Omnpenenenne cKOpocTu O6opynoBanue  is
PaBHOMEPHOTO JIBUKEHHUS MPU JEMOHCTpAIHi
WCIOJIb30BaHUU TPEHAKEPA
8 «OeroBasi JIOpOKKay.
3. Ilnnamuxka (84)
Cuna Bonu, cuna yoexaenust unu | OGopynoBanue s
9 cuia - puzndeckas BeIuyuHa? JEMOHCTpAITHA




Jlabopamopnas paboma:

OGopynoBanue 1Jis

10 «M3mMepeHne Macchl Tena» 7a0opaTOpHBIX paboT
JIBukeHue Tena noa AeicTBUeEM | H YYEHUUECKHUX
11 HECKOJIBKUX CHII OIIBITOB
JIB>xeHue cucteMbl CBA3aHHbIX | OOopynoBanue ISt
12 Tel JIEMOHCTpaIuit
JlabopamopHule OOGopynoBanue 1Jis
pabomui: «3yueHue TpeHHUsl | TabOpaTOpHBIX PAbOT
CKOJIBKCHUS» " YIEHUYECKUX
13 OTIBITOB
Junamuka paBHOMepHOTO | OGOpynoBanue ISt
14 JIBAYKEHHUSI 110 OKPYKHOCTH JIEMOHCTpanui
Hcropus paszsutusa | O6opynoBanue A
MpEJICTaBICHUI JIEMOHCTpaun
0 Bcenennoii. Conneunas
15 CUCTEMA.
OTKpBITHS HAa KOHYHKE TIepa. O6opynoBanue  amus
[TepBrie HWCKYCCTBEHHBIE | JEMOHCTPALINI
CIIyTHUKH
16 3emun.
4. Umnyabc. 3aK0H cCOXpaHeHUsi UMIyJibca (34)
17 Kax BBI IXTy Ha30BeTe... KommnsrorepHoe
PeakTBHOE JIBYDKEHUE B | 00opynoBanue
18 TIPUPOJIE.
PaccnenoBanue JITII ¢ nomompio | KomnberotepHoe
19 3aKOHA COXPaHEHUS UMITYJIbCa 000pyI0BaHNE

5. Cratuka (24)

Jlabopamopnas paboma:
«OmnpezeneHne NEHTPOB Macc

OGopynoBanue s
1ab0paTOPHBIX padoT

pa3IUYHBIX TeJ (TpH criocoba)» u YUEHUYECKHUX
20 OTIBITOB
[Ipumenenue npocteix | Komnbrorepnoe
MEXaHU3MOB B CTPOHUTENLCTBE: OT | 000pyI0BaHMe
3eMJISIHKH 10
21 HeOocKkpeba
6. Mexannyeckne Kojed0anusi 1 BOJHbI (34)
Bunet  mastHukoB  u ux | ObopynoBanue s
22 KoJIeOaHuil JIEMOHCTpaIuit
23 YTto nepeHocut BoJiHA?
Konebarenbuble  cucremMbl B
24 IPUPOJIE U TEXHUKE
7. DJIEKTPOMATHUTHbIE KOJIeOaAHHUS W BOJHBI (24)
DKcrepuMeHTallbHAs TPOBEpPKa KomnbsrorepHoe
25 cBoiicTB OM BOJIH. 00opyioBaHue
HccnenoBanue KomnbsrorepHoe
ANEKTPOMArHUTHOTO o0opynoBaHue
26 n3nydenuss CBU-neun
8. Onruka (44)
. MsrotoBnenue moenu KommnsrorepHoe
27 KaJeijockona. 00opyoBaHue
28 OKCIlepUMEHTAJIbHAS TPOBEPKA O6opynoBanue s




3daKOHAa OTPAXKCHUSA CBCTA.

JIEMOHCTpanui

Jlabopamopnas paboma:
«M3mepenue nokasaresns

OGopynoBanue 1Jis
7a0opaTOpHBIX paboT

MIPETOMIICHHUS BOIBI» u YYEHUYECKHX
29 OTIBITOB
Kax oTnnuaroTcst mokaszarenu OOGopynoBanue st
30 IPETOMIICHUS IIBETHOTO CTEKJIA JIEMOHCTpAIH
9. ®u3uKa aToMa U AaTOMHOr0 sApa (44)
[Tornomenne wu  wucmyckanue | KommbrorepHoe
cBeTa 00opyoBaHue
31 atomaMmu. OnTudeckue crnekTpsl. | Kommbrorepnoe
Usmeperne KIIJI  comneunoii | 000pynoBanue
32 Oarapen
Bnusiare paaroakTHBHBIX
33 W3ITYYCHUH Ha KUBBIE OPraHU3MBI
CriocoObl 3a1UThl OT
34 palMOAKTHBHBIX M3ITydeHHH




