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(c ucmonpzoBanrem odopyaoBanus «Touka Poctay)
(ecTecTBEHHO-HAyYHOE HAMPABJICHHE)



IHosicHuTeIbHAA 3aIUCKA
Obwas xapaxmepucmuxa Kypca

BHeypouHast NesTeNbHOCTh SIBISIETCS COCTAaBHOM YacThi0 00pa30BATEIBHOTO TIpolecca U
OJHON 13 (GOpM OpraHu3alMu CBOOOAHOTO BpeMeHH oOywaromuxcs. B pamkax peanuszauunu ®I'OC
OOO BHeypouHas IeATeNbHOCTh — ATO 00pazoBaTelbHAs AEATEIbHOCTh, OCYIIECTBIsIEMas B hopMax,
OTJIMYHBIX OT YPOYHOM CHCTeMbl OOYy4YeHHMs, M HalpaBlIeHHas Ha JOCTH)KEHHE IUIAHUPYEMBbIX
pe3yIbTaTOB OCBOCHHSI 00pa30BaTENBHBIX MPOTPAMM OCHOBHOTO 00miero obpa3oBanus. Peanmzarus
paboueil mporpamMMbl BHEYPOYHOH JesTelnbHOCTH MO (u3uke «DPHU3MKa BOKPYI Hac» peaau3yeT

OOIIENHTEIUIEKTYaIbHOE Pa3BUTHE JIMYHOCTH OO0yJarommxcs 7-9 kiacca.

dusnueckoe oOpa3oBaHHE B cHUCTEME OOIIEro OOpa3oBaHMs 3aHUMAET OJHO M3 BEIYIIHNX
MecT. SBnssach (pyHIAMEHTOM Hay4yHOrO MHPOIOHMMAHHUS, OHO CIIOCOOCTBYET (HOPMHUPOBAHHIO
3HAHMH 00 OCHOBHBIX METOJaX HAyYHOT'O IIO3HAHUS OKPYKAIOIIEero Mupa, (GpyHIaMeHTaIbHBIX
HAYYHBIX TEOPUH M 3aKOHOMEPHOCTEH, POPMHUPYET y YHaIIMXCsl YMEHHUSI UCCIIEIOBATh U OOBACHITDH
SIBJICHUS IPUPOJBI U TEXHUKH.

MonepHu3alysi COBpeMEHHOTO 00pa30BaHusl OPUEHTUPOBaHA HA (HOPMUPOBAHUE Y yUAIIUXCS
JIMYHOCTHBIX KAueCTB, COIMMAIbHO 3HAYMMBIX 3HAHWM, OTBEUAIOMMX JUHAMHWYHBIM H3MEHEHUSIM B
coBpeMeHHOM of0mectBe. HeoOxomgumMo MOBEpHYThCS K JIMYHOCTH  pebeHka, K  ero
WHIUBUIYAIBHOCTH, JIMYHOCTHOMY OIIBITY, CO3/JaTh HAWIy4dllM€ YCJIOBUSA Uil PAa3BUTHUSA U
MaKCUMaJbHOW peanu3aliil ero CKIOHHOCTEH W CIOCOOHOCTEH B HACTOSAIIEM U Oymayliem.
[Iporpamma mnpegycMaTpuBaeT HE TOJBKO OOydYarOIIME M Pa3BUBAIOIIME IIENIH, €€ pean3aius
CHOCOOCTBYET BOCIUTAHUIO TBOPYECKOW JTUYHOCTH C aKTHBHOW >KM3HEHHOW mo3uimmei. B pamkax
€XKCHEACIBbHBIX 3aHATHNA O00ydJarouuecs IUIAaHUPYIOT SKCIEPUMEHTHI, MPOBOIAT WX, OOCYXIAIOT
pe3yNnbTaThl, pEIIAlOT SKCIePUMEHTANbHBIC 3a/aHus, 3aJa4d pa3IuYHbIX (OpM © THUIIOB,
OCYILIECTBJISIIOT TPOEKTHO-HUCCIIEIOBATEIIBCKYIO AEATEIbHOCTD.

Hean kypca:
pa3BuUTh y  OOydYamOIIMXCS  CTpEeMJICHME K  JalbHEWIIeMy  CaMOOIPEICICHHUIO,
MHTEJJIEKTYAJIbHOM, HAy4YHOM M NPAKTHYECKOW CAMOCTOSITEJIbHOCTH, IMO3HABATEIBHOW aKTHBHOCTU;
CO3MaHHME YCIOBUM I YCHEIIHOTO OCBOEHHUS OOYy4YarolUIUMCS OCHOB HCCIEIOBATEIbCKOM
JIeITCIIBHOCTH.
e BBISBJICHUE HHTEPECOB, CKIOHHOCTEH, CIOCOOHOCTEH, BO3MOXKHOCTEM YyYalIuXcs K
Pa3JIMYHBIM BUJIAM JIESITEIIbHOCTH;
e Pa3BUTHE OMBITA TBOPUYECKOM AESITEIBHOCTH, TBOPUECKHUX CIIOCOOHOCTEN;
e  COBEPIICHCTBOBaHWE YMEHU MPUMEHATH 3HAHUSA 1O (PU3MKE TSt OOBSICHCHUS SBJICHHIA
MIPUPO/IbI, CBOKMCTB BEIIECTBA, pelIeHUs (GU3NICCKUX 3a]1aY;
e nMpuoOpeTeHHuss M OIeHKa HOBOM wuHpopManuu (PU3UUECKOTO  COJEpKaHUS,
MCIIOJIb30BAHUE COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH;
e BKIIIOYCHHE YYAIIUXCS B Pa3HOOOPA3HYIO JCATEIHHOCTh: TBOPUYECKYIO, MPAKTUUYECKYIO,
AHAJMTUYECKYIO0, TOUCKOBYIO;
e TMOHUMaHHE OOYYAIONIMMUCS OTJIMYUN HAydyHBIX JaHHBIX OT HENPOBEPEHHOM
nH(bOpMalny, LIEHHOCTH HAayKH JJIsl YJIOBJIETBOPEHUS TOTPEOHOCTEH UeIoBeKa.
MecTo Kypca B y4eOHOM IJIaHe:

[Iporpamma onuchIBaeT MO3HABATEIbHYIO BHEYPOUHYIO JACSATEIBHOCTh B pAMKaX OCHOBHOM
oOpasoBarenbHOM TporpaMmsbl KOsl [Iporpamma paccuntana Ha 102 yaca. (344aca B roa, 1 4ac B
Henento). [IporpaMma opueHTUpOBaHA HA ydaluxcs 7-9 Kiaccos.



Peanu3amus mporpaMmbl CIOCOOCTBYET AOCTHKEHUIO CIEAYIOIINX PE3yIbTaTOB:
Jluunocmmuuie:

B cdepe MTMYHOCTHBIX YHUBEPCAIBHBIX YIEOHBIX IEHCTBUN yJaIuXCs:

. y4eOHO-TI03HaBaTEIbHbIIl MHTEpEC K HOBOMY y4yeOHOMY MaTepHaly U Crocodam pelieHHs
HOBOH 3a7a4u;

. OpHUEHTAIMs] Ha NOHUMaHMUE NMPHUYUH yclleXa BO BHEYUYEOHOH JesTelNbHOCTH, B TOM YHCIE Ha
caMOaHaJIM3 M CaMOKOHTPOJb pe3yjbTaTa, Ha aHaJIM3 COOTBETCTBUS DPE3YJIbTATOB TPeOOBAHUIM
KOHKPETHOM 3a7a4H;

. CHOCOOHOCTh K CAMOOLICHKE Ha OCHOBE KPUTEPHEB YCIIELIIHOCTH BHEYYEOHOM JesITeNbHOCTH;

OO0yyaromuiics MOJIy4uT BO3MOKHOCTb JIIsl (POPMUPOBAHUS:

i BHYTPEHHEH IIO3MIMM IIKOJIBHUKA HA YPOBHE IIOJIOKUTEIBHOIO OTHOIIEHHMsS K MIKOJIE,

IIOHUMaHUus H€06XO}II/IMOCTI/I YUYCHU, BBIPAKCHHOI'O B npeo6na)1aHm/1 y‘Ie6HO-HO3HaBaT€J'II:HI)IX
MOTHUBOB,

. BBIPQ)KEHHON YCTOWYMBOM y4eOHO-TII03HAaBaTeIbHOW MOTUBALIMN YUCHMUS;
. YCTOMYMBOTO y4yeOHO-IT03HABATEIBHOTO MHTEpeca K HOBBIM OOIIMM CIIOCOOaM pelleHus 3ajay.
MemanpeomemHuule:

B cdepe perynsaTuBHBIX YHUBEPCAIbHBIX YU€OHBIX JEHCTBUI ydaluxcs:

° IJJAHUPOBATH CBOM JEHCTBUS B COOTBETCTBUU C ITOCTaBIICHHOW 3aJa4yeil U YCIOBUSIMHU €€
peanu3anyu, B TOM YHCIIE BO BHYTPEHHEM ILIAHE;

. YVUUTHIBATh YCTAHOBJICHHBIC TIPABIJIA B TUIAHUPOBAHUU U KOHTPOJIE CIOc00a perieHus;

. OCYIIECTBIISITh UTOTOBBIN U TIOIIATOBBIM KOHTPOJIb 110 PE3YJIbTATY;

d OLICHUBATh MPABUJIBHOCTH BBINIOJIHEHHS JIEMCTBUS HAa YPOBHE a/IeKBAaTHOM PETPOCHEKTUBHOU
OIICHKH COOTBETCTBHUS PE3yIbTAaTOB TPEOOBAHUSM JAHHOM 3aa4u U 331a4HOM 001acTH;

. aJICKBaTHO BOCHPUHUMATh NPEIJIOKECHHS W OLEHKY YYWTENIed, TOBApHIIEH, POIUTENIeH M
JIPYTUX JIIOJIEH;

. pasnuyaTh Coco0 U pe3yabTaT ACHCTBUS.

Obyyarowuticst NOIY4Um 803MONCHOCMb HAYUUMBCA.!

d B COTPYJHUYECTBE C yUUTEIIEM CTaBUTh HOBBIE YUeOHBIC 3a/1a4H;

i MPOSIBIISATH TIO3HABATEIHHYIO HHUIIMATUBY B Y4€OHOM COTPYAHHUYECTBE;

. CaMOCTOSITEJIbHO aJICKBAaTHO OIICHUBATH IPaBUJILHOCTH BBIMIOJHEHUSI JEHCTBUS U BHOCHUTH

HE00XO0IMMBbIE€ KOPPEKTHUBBI B UCIIOJHEHUE KaK I10 X0y €ro pealu3allui, TaKk U B KOHIE IeHCTBHUS.

B cdepe no3HaBaTenbHBIX YHUBEPCATBHBIX YUCOHBIX ACUCTBUM yUaIIUXCS:

. OCYILECTBIIATh MMOMCK HEOOX0IUMON MH(OpMAIMK JAJIS BBINOJHEHUS BHEYYEOHBIX 3aJaHUN C
UCTOJb30BaHUEM Y4YeOHOM JHuTepaTypl M B OTKPHITOM HH(POPMAIMOHHOM HPOCTPAHCTBE,
SHLMKIIONEANH, CIPaBOYHMKOB  (BK/IIOYass dJIEKTPOHHBIC, LU(QPOBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

HNurtepnera;

i OCYIIECTBIIATh 3aNmucCh ((hUKCalMio) BHIOOPOUHON HMHPOpMAIMK 00 OKpPYKAIOIIEM MHpE U O
cebe camom, B TOM 4wmciie ¢ momombio HHCTpyMeHTOB UKT; ¢ ctpouth cooOIIeHHs, MPOCKTH B
YCTHOH M MUCbMEHHOU (opme;

. MIPOBOAMTDH CPaBHEHHE U KIIACCU(PUKALUIO O 3a/1aHHBIM KPUTEPUSIM;

. yCTaHABIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSI3M B HM3y4aeMOM KpYre SIBICHUN; * CTPOUTH
paccyxaeHus B popme CBSI3U MPOCTHIX CYKJIEHUN 00 00BEKTE, €ro CTPOSHUH, CBOMCTBAX U CBA3AX;
OOyuaronuiics: NOJYYUT BO3MOKHOCTh HAYIHThCS:



. OCYILECTBIIATh PACIIMPEHHBIN MOUCK MH(OPMAIIMK C UCTIOIb30BAHUEM PECYPCOB OUOIMOTEK U
cetu MHTepHeT;

. 3alUChIBaTh, (PUKCUPOBATh HHGOPMALUIO 00 OKPYXKAIOIIMUX SBICHUSIX C T[OMOIIBIO
nnctpymenros UKT;

. OCO3HAHHO W TIPOM3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOW M THCHhMEHHOH ¢opme; °
OCYIIECTBJISATh BBIOOpP Hambosee 3PQPEeKTUBHBIX CIOCOOOB PEIICHHs 3aJad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

i CTPOUTH JIOTUYECKOE PACCYKJICHHUE, BKIIOYAIONIIEE YCTAHOBJIEHUE NPUYUHHO CIIEIICTBEHHBIX
CBSI3€H;
. MOTYT BBIUTH Ha TEOPETHYECKUM YpOBEHb PEIICHUS 3a/Jad: PEUICHHUE MO ONPEACICHHOMY

IJIaHy, BJIaJIeHUE OCHOBHBIMU IIPUEMaMU PELIEHUS, OCO3HAHUS IEATEIHHOCTH 10 PEIICHUIO 3aJauH.

B cepe koMMyHUKAaTUBHBIX YHUBEPCATbHBIX YU€OHBIX ACUCTBUN yUaIIUXCS:

. aJICKBaTHO HCIIOJIb30BaTh KOMMYHUKATHUBHBIE, IPEXKAE BCEro — peYeBble, CPEACTBA IS
pelieHus: pa3IuyHbIX KOMMYHUKATHUBHBIX 33/1a4, CTPOUTh MOHOJOTHYECKOE COOOIIEHUE, BIAJCTh
UaoTUYecKoi (hopMoil KOMMYHHKAIMH, UCTIONB3YsI, B TOM 4YuCIie cpeAcTBa U uHCTpyMeHThl KT
Y TUCTAHIITMOHHOTO OOIICHUS;

. JIOTTYCKaTh BO3MOXHOCTh CYIIECTBOBAHHUS Y JIIOJEH pPa3IWYHBIX TOUEK 3PEHUS, B TOM YHUCIIE
HECOBITQIAIONINX C €r0 COOCTBEHHOW, M OPUEHTHPOBATHCS HA MO3MIMIO MapTHepa B OOLICHUU U
B3aMMOJICHCTBHH;

¢ YUYUTBIBATb PpPa3HbIC MHCHUA W CTPCMUTLBCA K KOOpAWHALIWHW Pa3IMYHBIX HO3HHHﬁ B
COTPYIHHYECTBE;

. ¢dbopMynupoBaTh COOCTBEHHOE MHEHHUE U MTO3HIIUIO;

¢ A0roBapuBaTbCd U MPUXOJUTDH K 06meMy PEIICHUIO B COBMECTHOM ACATCIBHOCTH,

B TOM YHCJIC B CUTyallUU CTOJIKHOBCHHS HWHTCPCCOB, O6y‘1310H.IHﬁCSI MOJIYYHUT
BO3MOXHOCTb HAYYUTbCA:

. YYHUTHIBATh ¥ KOOPAMHUPOBATH B COTPYTHUYECTBE OTIIMYHBIE OT COOCTBEHHOH MO3UITUU JPYTHX
JIIOICH;

. YYHUTHIBATh pa3HbIe MHCHUS M HHTEPEChI 1 00OCHOBBIBATh COOCTBEHHYIO MTO3HIIHIO;

. MOHUMATh OTHOCUTEILHOCTh MHEHUH U MOAXOA0B K PEIICHUIO MTPOOJIEMBI;

d apFYMeHTI/IpOBaTI) CBOKO IIO3UIIMIO U KOOpI[I/IHI/IpOBaTB € C IIo3unausaiMu HapTHepOB B
COTPYIHHYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM JIEATEITLHOCTH;

i 3aJaBaTh BOINPOCH, HEOOXOAUMBIC JJIs OpPraHU3allUd COOCTBEHHOW JESITENbHOCTH U
COTPYJHHYECTBA C MAPTHEPOM;

i OCYLIECTBIISATh B3aUMHBII KOHTPOJIb H OKa3blBaThb B COTPYAHHYECTBE

HE0OXOIUMYI0 B3aUMOTIOMOIIIb.

Ilpeomemnvle:
- OPUEHTHPOBATHCS B SBJICHHAX W OOBEKTaX OKPYKAMOIIEr0 MHpPa, 3HATH TPAHUIBI HX
MIPUMEHUMOCTH;

- MMOHUMATh OTIpeCIICHUs] (PU3MUYCCKUX BEIIMYHH U IOMHHUTB OTIPECIIIONINE (OPMYJIBI;
- MMOHUMATh KaKUM (PU3NICCKUM MPUHIIMITAM U 3aKOHAM TIOJYHHSIOTCS TC WM UHBIC OOBEKTHI H
SIBIICHHSI TTPUPO/IBL;

3HAaHWE MOJICJIM TIOMCKAa PEIIeHWH I 3a7ad 1o (U3MKE;, - 3HATh TEOPETUUYCCKUE OCHOBBI
MaTeMaTHKH.

- pUMeEYaTh MOJAEIH SBICHUNA U 00bEKTOB OKPY)KAIOIIETO MUPA;

- aHAJIN3MPOBATh YCIOBUE 3a/1a4U;

- nepeopmMynrpoBaTh U MOAEIUPOBAThH, 3aMEHSATh UCXOAHYIO 3a/auy APYTroif;
= COCTaBJIATH IUIaH PELLEHUS;



- BBIZIBUT'aTb U MPOBCPATH MIPEAJIaracMbIC JJIs1 pCHICHUA TUIIOTE3bI;
- BJIaACTb OCHOBHBIMHU YMCTBCHHBIMH ONICpAlIUAMU, COCTABJIAIOIIUMU IMOUCK PCIICHUSA 3a1a4K.

7 kiaace

Brenenue. Beognoe 3ansartue. Lenu u 3amaun kypca. Texauka 6€30MacHOCTH.

Pounb skcniepumenTa B dU3HU YETI0BEKa.

Teopus: U3yunTh OCHOBBI T€OpHUH NOrpemHOCTEN. [lorpemHocT NpsAMbIX U KOCBEHHBIX U3MEPEHUN,
MaKCUMaJlbHasi IOTPEIIHOCTh KOCBEHHBIX HW3MEPEHMM, ydYeT NOTPEIIHOCTEH W3MEPEHHH IIpU
noctpoeHuu rpadukoB. [IpencraBnenue pe3yabTaToB U3MEpPEHH B popme Tadnuil U TpaduKoB.

[IpakTuka: OCHOBBI TEOPUH MOTPEITHOCTEN MPUMEHATH IPU BHIIOIHEHUH SKCIIEPUMEHTAIbHBIX
3aj1ady, MPaKTUYECKHUX paboT. (¢ ucnojib30BaHueM odopynoBanus «Touka poctay)
XapakTepucTuKa OCHOBHBIX BUJOB JI€ATEIbHOCTH:

[IpuBoauTe mpUMeEpsl OOBEKTOB H3ydeHUs (Gu3uku ((puU3uueckue sBICHHS, (U3NIECKOE TEIO,
BEIECTBO, (u3uueckoe moje). Habmonate u aHamu3upoBath Qusnyeckue siBiaeHUs (GUKCHpOBATH
W3MEHEHHS CBOMCTB O0OBEKTOB, CPAaBHUBATH UX M 000011aTh). [I03HAKOMHTECS C SKCIIEPUMEHTAIHLHBIM
METOZOM HccienoBanus mnpupoabl. COopka mnpuOOpoB U KOHCTpyKuui. FMcmomb3oBaHue
M3MEPUTENBHBIX TMPUOOPOB. BrimonHeHne 1a00paTOpHBIX M MpakTHYECKUX pabot. JMarHoctuka u
yCcTpaHEHHe HeHclpaBHOCTeH MpUOOpoB. BricTpanBaHuWe TIHMOTE3 HAa OCHOBAHWU HMEIOLIUXCS
JAHHBIX.

MexaHuka.

Teopusi: PaBHOMepHOE M HepaBHOMEpHOe ABIKeHHE. [ 'paduueckoe mpeicTaBiIeHUE IABMIKEHHS.
Pemenne rpaduyeckux 3amad, pacdeT IMyTH M CpeIHEH CKOPOCTH HEPAaBHOMEPHOTO JBUKEHMS.
[Tonarue uHepuuu u uHEpTHOCTH. L{eHTpoOekHas cuna. [IpumeHenue 1aHHBIX PU3MUECKUX MMOHATUN
B KU3HEEITEeNbHOCTH YenoBeka. Cuia ynpyrocTH, cuia TPeHHUs..

[IpakTuka: VccnenoBanue 3aBUCUMMOCTH CUIIBI YIIPYTOCTH, BO3HUKAIOILIEH B IPYKUHE, OT CTEIIEHU
nedopmaruu npyxkunel. OnpeneneHue koddduirenta TpeHuss Ha TpubomMeTpe.(¢ UCMOJIb30BaHHEM
odopynoBanus «Touka pocra») VccienoBanue 3aBUCUMOCTH CUJIbI TPEHUSI OT CHJIBI HOPMaJIbHOTO
JTaBJICHHUS.

XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEIbHOCTH:

Ananmu3 Tabmun, rpadgukos, cxeMm. Ilouck oOBsicHeHus HaOmOmaeMbIM coOBITHAM. OnpenencHue
CBOWCTB NpHOOPOB MO 4YEpTEeX aM W MOJEISIM. AHAIM3 BO3HUKAIOMIUX MPOOJEMHBIX CHTYalWH.
N306paxaTh cucTeMy KOOPAMWHAT, BEIOMPATh TEJNO OTCUETA U CBS3BIBAThH €r0 C CHCTEMOI KOOpMHAT.
Hcnonp3oBaTth cucTeMy KOOpAMHAT JJIsi M3Y4YEHMs] MpsIMOJIMHEMHOro nBuwxkeHus tena. COopka
npuOOpOB M KOHCTPYKIMA. Vcronb30BaHne U3MEpUTEIbHBIX TPUOOpOB. BrinonHenue nabopaTopHbIX
U MpakTudyeckux padboT(c ucmoJib3oBaHMeM oOopynoBanusa «Touka pocra»). /luarHoctuka u
ycTpaHeHHe HeHclnpaBHOCTe MpuOOpoB. BricTpanBaHuWe THMOTE3 HAa OCHOBAHWU HMEIOLIUXCS
JnaHHbIX. KOHCTpyHpoBaHHE M MOJAEIMPOBAHUE. BpINoigHEeHMEe 3aJaHuil 10 YCOBEPILIEHCTBOBAHUIO
npubopoB. Pa3paboTka HOBBIX BapuUaHTOB OMNbBITOB. Pa3paboTka W TMpoBepka METOIUKU
SKCHEpUMEHTANbHON paboTel. PaGora B Manblx Tpynmnax. AHaIM3HPYIOT, BBIOMpAIOT U
000OCHOBBIBAIOT CBOE pelieHue, nedcTBus. llpencraBneHue pe3ynbTaTOB MapHOM, TPyMHIOBOM
JEATEIbHOCTH. YdYacThe B JUajlloreé B COOTBETCTBUM C MpaBUIaMH pPEYEBOIO IOBEACHHUS.
I'mapocratuka.

Teopust: 3akoH Apxumena, 3akoH [lackans, runpocTaTHYECKOE JaBJIE€HHE, COOOLIAIOLINECS COCY/IbI,
TUAPABINYECKHE MAIIUHBI.

[IpakTuka: 3agaud:  BHITAJKMBAIOIIAsg CWJIa B PAa3IMYHBIX  CHUCTEeMax; MpUOOpHl B
3aa4ax(coo0IIaroIuecs COCY/Ibl, THAPABIMYECKUE MAIIUHBI, PbIUaru, OJIOKH). DKCIIepUMEHTAIbHbIE
3a/1aHUS:

l)usmepenue cuiibl Apxumena, 2)u3MepeHe MOMEHTA CUIIbI, IEHCTBYIOIIErO HA pblyar, 3)u3MepeHue
paboThI CHIIBI YIPYTOCTH MPU MOABEME TPY3a C MOMOIIBIO MOABIKHOTO WM HETIOIBHKHOTO OJIoKa (¢
HCIOJIb30BaHUeM  oOopynoBanusi «Touka  pocray)XapakTepuCTUKa  OCHOBHBIX  BHUOB
NESATENBHOCTH:



Ananu3 tabnui, rpadukos, cxem. [louck oObsicHeHusI HaOMo1aeMbIM coObITHSIM. COOpKa MPUOOPOB
W KOHCTpYKIWH. VCmoip30oBaHWE W3MEPUTENBHBIX MPHOOPOB. BrINOIHEHNE 1a0OpaTOpHBIX U
MPaKTUYeCKUX paboT. [lmarHocTHka M ycTpaHeHHEe HeucnpaBHocTell mnpubOopoB. BricTpanBanue
TUIOTE3 Ha OCHOBAHMHU UMeEIoIXcs JaHHbIX. KoHcTpynpoBanue u MoaenupoBanue. Paborta B ManbIx
rpymnmnax. AHaJIM3UPYIOT, BBIOUPAIOT U OOOCHOBBIBAIOT CBOE pelieHue, aeiictBus. IlpeacraBienue
pe3ynbTaTOB MApHOM, TPYIOBOM AesTeNbHOCTH. [loroToBKa cOOOMEHNN U TOKIAI0B. YUacTHue B
JIaJIore B COOTBETCTBUU C MIPABUJIAMU PEYEBOTO MIOBEACHUSI.

Craruka.

Teopus: bnok. Peruar. PaBHoBecue TBepabIx Tenl. YcinoBus paBHOBecus. MoMeHT cuibl. [IpaBuio
MoMeHTOB. LleHTp Tspkectu. MccnenoBanue pa3nuyHbIX MEXaHHYECKHX cucteM. KoMOMHHpOBaHHBIE
3aJ1a4M, UCIIOJIb3YS YCIOBHS pPAaBHOBECHSI.

[IpakTuka: M3roroBienue paboTaromieil CUCTEMBbI OJIOKOB.

XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIBHOCTH:

Ananmu3 Tabnun, rpadgukos, cxeM. Ilouck oObsicHeHus HabOmOmaeMbIM coObITHAM. OnpenencHue
CBOWCTB NpHOOPOB MO 4YEpTEeX aM W MOJEISIM. AHAIM3 BO3HUKAIOMIMX MPOOJEMHBIX CHTYalUH.
Habmonate nefictBue npocthix MexaHu3MoB. [1o3HakOMUTBCS ¢ GU3NYECKON MOJIEIbI0 «aOCOTIOTHO
TBEpOE Tesoy. Pemare 3a1aun Ha IpUMEHEHNE YCIOBUA(IIpaBuiia) paBHOBecHs pbryara. [IpumensarTs
ycnoBue (IpaBUIO) paBHOBECHS pblyara JUisi OOBSCHEHHS JEHCTBHSI Pa3IMYHBIX HWHCTPYMEHTOB,
UCTIONB3yeMbIX B TeXHMKE M B ObiTy. COOopka mnpubOpoB W KOHCTpyKuuid. Mcmosnp3oBaHue
U3MEPHUTENBHBIX MPUOOpPOB. BhInoiaHeHne 1abOpaTOpHBIX M MpakTU4YeCKUX padoT. JluarHoctuka u
yCTpaHEHHE HEUCIIPaBHOCTEH IpUOOPOB. BbicTpanBaHuWe TI'MIOTE3 HAa OCHOBAHHWU HMEIOLIUXCA
naHHblX. KoHcTpynpoBanue u MojaenupoBaHue. BrimonHeHue 3aJaHUi MO yCOBEPILIEHCTBOBAHUIO
npubopoB. Pa3paboTka HOBBIX BapuMaHTOB ONBITOB. Pa3paboTka W TpoBEpKa METOAUKHU
9KCIIEPUMEHTAIbHOU PaboTHI.

Paborta B mManbIx rpynmax. AHAJIW3UPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE pEIICHUE, JACHCTBUSI.
[IpencraBnenue pe3ynbTaToOB MapHOM, TPyNmHoBoil pgesrenbHOCTH. [loaroroBka cooOlieHUN u
noksanoB. OCYHIECTBISIOT CaMOOLEHKY, B3aHMMOOIICHKY JAESITEIbHOCTH. YyacTHe B Juajiore B
COOTBETCTBHUH C IPABUIIAMHU PEUEBOT0 MIOBEACHUS.

8 ki1ace

TenoBele sABIEHUS.

TennoBoe pacmmpenue Ten. [Ipouecchl IuiaBieHUs U OTBEpJEBAaHUS, UCHAPEHUS U KOHJICHCAIUH.
Ternonepenaya. BrnaxkxHocTh BO3yxa Ha pasHbIX KOHTHHeHTax. JlemoHctpauuu: 1. Habmonenue
TasHUS Jibga B Boje. 2. CKOpOCTH MCHapeHusi pasinyHbIX >kuakocted. 3. TemoBble aBuratenu
Oymy1iero.

JlaGopartopHbie paboThl (¢ HcmoJib30BaHHeM obOopyaoBanus «Touka pocray): 1. M3meHeHus
JUTMHBI TeJIa TIPH HarpeBaHUM M oxyaxaeHnd. 2.0 TiuBKa napaguHoOBOro congartuka. 3. Halmronenue
3a miaBieHueM JpAa 4. OT yero 3aBUCUT CKOPOCTb HcmapeHus xuuakoctu? 5. HaGmonenue
TEIUIONPOBOJAHOCTH BOJBI U BO3yXa.

XapaKTepUCTUKA OCHOBHBIX BU/IOB J1€ATEIHOCTH:

CamocrosaTenbHO (HOPMYTHPYIOT MO3HABATENIBHYIO 33a4y. YMEIOT C IOMOIIBIO BOIIPOCOB J100BIBATH
HejnocTaroulyro  uHopManuio.  lMcnonb3oBaHWe — M3MEpPUTENbHBIX  HPUOOpOB.  BhinonHeHue
7a00paTOPHBIX M MPAKTHUECKUX paboT. J[MarHocTWKa M yCTpaHEHHE HEHCIPAaBHOCTEH MpHOOPOB.
BeicTpanBaHue runore3 Ha OCHOBaHMM UMEIOIIMXCS JaHHbIX. KOHCTpyHpoBaHue U MOJIeIMpOBaHHE.
BrinonHenue 3ajanuii MO yCOBEPIICHCTBOBAHHUIO PUOOPOB. Pa3paboTka HOBBIX BapUAHTOB OIBITOB.
PazpaGoTtka u mnpoBepka METOIAMKHM SKCIEPUMEHTANbHOM paboTel. Pabora B ManbIx TIpynmnax.
AHaIM3UPYIOT, BEIOMPAIOT U 00OOCHOBBIBAIOT CBOE pelieHue, neicTBus. [IpencraBieHne pe3ynbpTaToB
HapHOW, I'pyNIIOBON JEATEIbHOCTH. Y4acTue B JMAIOre B COOTBETCTBUM C IPAaBUIAMU PEUYEBOTO
IIOBCOCHUS.

DNEKTPUUYECKUE SIBICHHUS.



Mukpomup. Mozgenu aroma, cymectBoBasiine A0 Hagana XIX. Mcropust OTKpBITHS U JEHCTBHUSA
raibBaHu4yeckoro  snemeHtra.  Mcrtopuss  cozmanust  snektpodopHodt  mamuHbl.  OmBIT

Bonbra. DnekTpuyeckuii TOK B dJeKTponuTax. JleMoHcTpanmun®@c HCMoib30BaHHEM 000pYIOBAHHUS
«Touka pocran) 1. Moxenu atoMoB. 2. ['agpBaHUYECKHE IEMEHTHL. 3. DIEKTPOoPOpHOI MAIIUHEL. 4.
OmnpiThl Bonbra n ["anbBanmy.
JlaGoparopubie paboTel: 1. Co3gaHue TralbBaHUYECKUX OJEMEHTOB U3 MOAPYYHBIX CPEICTB.
2.25eKTpUYECKUI TOK B KUAKOCTAX CO3/IaHUS «30JI0TOT0 KIHOUUKAY .
XapakTepucTruKa OCHOBHBIX BUOB JI€ATEIbHOCTH:
VYrpaBisitoT CBOEH MO3HABAaTEIBLHOW M y4eOHOUW ACSATEIBHOCTHIO MOCPEICTBOM IMOCTAHOBKU IIEIICH,
IJITAHUPOBAHUS, KOHTPOJISl, KOPPEKIMU CBOMX JCHCTBUM M OLEHKH YCHEIIHOCTH YCBOCHHS.
CpaBHHBaOT croco0 W pe3ydbTaT CBOUX JEUCTBHM C O0Opa3lloM — JIMCTOM COTPOBOXKICHHS.
OOHapyXuBaOT OTKIOHEHUs. OOMYMBIBAIOT MPUYHHBI OTKIOHEHHH. OCYIIECTBISIOT CAMOKOHTPOIh
U B3aUMOKOHTpPOJb. Mcrnonp3oBaHue W3MEPUTENBHBIX MPUOOPOB. BoimonHeHue 1a00paTOPHBIX U
MpaKTUYeCKUX paboT. JlmarHocTHka M ycTpaHEHHE HeucnpaBHoOcTell mnpubopoB. BricTpanBanue
TUII0TE3 HAOCHOBAHUM UMEIOIINXCS JaHHBIX. KOHCTpyHnpoBaHue U MOJIETMPOBaHUE.
DNEeKTPOMarHUTHBIC SIBICHHUS.
MaruautHoe mose B BemecTBe. MaruutHas anomanus. MaruuTtHele Oypu. PasHoBugHOCTH
JNEKTPOU3MEPUTENbHBIX  NpUOOpoB.  Pa3HOBUIHOCTH 31EKTPOABUTATENEH.

JemoHcTpanuu(c HcHoJdb30BaHueM obopynoBanus «Touka pocra»):1. HarnsgHocts
MOBEJICHUS BEILIECTB B MAarHUTHOM 1oJie. 2. [Ipe3senTanuu o

MarHMUTHOM T1ojie  3eMJu U 0 MarHuTHeIX  Oypsx. 3. JeMoHncTpanys
Pa3sHOBUAHOCTEN AIIEKTPOM3MEPUTENBHBIX HpUOOPOB. 4. HarasinHocTs pa3HOBHIIHOCTEH
3JIEKTPOJBUTATEIICH.

JlaGoparopusie paboTsl: 1. MccrienoBanue pa3inyHbIX dJIEKTPOU3MEPUTEIBHBIX TPHOOPOB.
XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEIBHOCTH:

VYHpaBisioT cBOEH MO3HABATENbHON M yueOHOM NeATeNbHOCThIO MOCPEACTBOM IOCTAHOBKHU IIeNeid,
IUTAHUPOBAHMsI, KOHTPOJIA, KOPPEKLIMH CBOMX JEHUCTBUH M OLEHKH YCIHEIIHOCTH YCBOCHUS.
CpaBHMBAIOT CIOCOO0 W pe3yibTaT CBOMX JACHCTBHI C 00pa3loM — JHCTOM COIPOBOXKICHHUS.
OO6Hapy)uBatOT OTKIOHEHHS. OOyMBIBAIOT MPUYUHBI OTKJIOHEHUH. OCYIIECTBISIIOT CAaMOKOHTPOJIb
U B3aMMOKOHTPOJIb. ONTHYECKUE SABJICHUS.

HlcTouHMKM CBeTa: TEMJIOBbBIE, TIOMHUHECIIEHTHBIE, HCKYCCTBEHHBIE. 3roTOBIeHNE KaMephl -00CKypa
U HUCCleNoBaHHe H300pakeHUsl C IMOMOIIBI0 MoAenu. MHOrokpaTHoe HM300pa’keHue IpeaMmeTa B
HECKOJIbKUX IUIOCKHUX 3epKayiaX. M3roTOBUTH MEPUCKOM U C €ro MOMOIIBI0 MPOBECTH HAOIIOACHUS.
[IpakTHueckoe HCMONB30BAaHME BOTHYTHIX 3€pKaj. 3pUTENbHbIE WJUIIO3UH, MOPOXKJIaeMble
IpesoMiIeHneM cBeTa. Mupaxu. PazButue BOJOKOHHOM ONTHKU. lcnonp3oBaHME 3aKOHOB CBETa
BTEXHHKE.

JlemoHcTpanuu(c ucnoab3oBanueM o06opynoBanust «Touka pocra») 1. PaznuuHble HCTOYHUKN
cBeta. 2. M3o0pakeHue npeaMera B HECKOJBKHUX IJIOCKHX 3epkaniax. 3. M300pakeHne B BOTHYTHIX
3epkasiax. 4. Micnonp3oBaHne BOJIOKOHHOM ONTHKH.S. YCTpoicTBO oToannapaToB, KHHOIIPOEKTOPOB,
KaJIeHI0CKOIIOB.

JlabopaTtopubie pabotei: 1. M3roroBieHue kamepbl — OOCKypa M HCCIEJOBAaHUE H300paKCHHS C
nomouipro  mozenu. 2. Ilpakruyeckoe mpuMeHeHHME IUIOCKUX 3epkain. 3. IIpaktuueckoe
HCIIOJIb30BaHUE BOTHYTHIX 3epKai. 4. M3rotopieHue nepuckona U HabIIOJEHUS ¢ TOMOIIbIO MOJIEIH.
XapakTeprucTuKa OCHOBHBIX BUJIOB JIEATEIBHOCTH:

VYrpaBnsitoT CBOEHW MO3HABATEIBLHOW M y4eOHOUW ACSATEIBHOCTHIO MOCPEICTBOM IMOCTAHOBKU IIEIICH,
IUTAHUPOBAHMSI, KOHTPOJISL, KOPPEKLIMM CBOUX JIEHCTBUI U OLIEHKU YCIIEIHOCTU YCBOEHUs. Bhinensator
1 (GOpMyJIUPYIOT MO3HABATENIbHYIO 1€Nb. BBIAENAIOT KOIMYECTBEHHBIE XAPAKTEPUCTUKH OOBEKTOB,
3aJjaHHble coBaMu. [IpMHMMAaIOT O3HABATENBHYIO 1IE€b U COXPAHSIOT €€ MPH BBHIOJHEHUN YUEOHBIX
neiictBuil. Oco3HatoT cBoM JeHcTBUS. VIMEIOT HaBBIKM KOHCTPYKTMBHOI'O OOINEHUS B MaJlbIX
rpynnax.

Yenosek u npupoaa



ABTOMaTHKa B Hamieu >xu3HH. [IpuMepsl HCMONB30BaHUS ABTOMATUUYECKUX YCTPOMCTB B Hayke, Ha
pou3BOACTBE U B ObITy. CpenctBa cBsizu. Pagmo u TeneBujeHUE. AJIBTEpHATHBHBIE MCTOYHUKH
sHepruu. Bunael anekTpoctaHuuid. HeoOXOAMMOCTP SKOHOMHH MPHPOAHBIX PECYpCOB H
WCTIOJTh30BaHMUS, HOBBIX 9KOJIOTMUHBIX U 0€30MacHbIX TexHooruii. Hayka u 6e30macHOCTh JTo/Iei.
Hemonctpanmu: 1. @otomaTepuaibl U CIANIBI 110 TEME.

Jlabopartopusie paboTsl: 1.M3yueHue nelcTBU CPECTB CBS3U, PAUO U TEICBUICHUS.
XapakTepucTuKa OCHOBHBIX BUOB JI€ATEIbHOCTH:

CamocrosTenbHO (GOPMYITUPYIOT TTO3HABATEIBHYIO 3a7a4y. YMEIT (WM pa3BUBAIOT)CIIOCOOHOCTH C
MIOMOIIBIO BOTIPOCOB JJOOBIBATh HEJIOCTAIOIYI0 HH(OPMAIIHIO.

9 kiace
KunemaTtuka
CrniocoOpl omucaHusi MexaHuueckoro nBmwkeHus. Cucrema otcuera. [IpsmonuHeiiHoe IBHXKEHHE.
[IpsimonuHEiiHOE paBHOMEPHOE [BWKEHUE 10 IUIOCKOCTU. IlepemerieHne u CKOpocTh IIpH
PaBHOMEPHOM MPSMOJIMHEINHOM ABMXKEHUU MO TIOCKOCTH. OTHOCUTENBHOCTH ABMKEHUs. CloXKeHHe
neokeHud. IlpuHnmn HesaBucumocTu nABwkeHui. KpuBonmueliHoe nBukeHMe. J[BHKeHuUE Tena,
OpOILIEHHOTO O] YTJIOM K rOpu30HTY. PaBHOMepHOE BHKEHHE IO OKPY>KHOCTH. YTJIOBask CKOPOCTb.
Ilepuon u yactora BpameHus. CKopocThb
U YCKOPEHHE NIPY PABHOMEPHOM JIBUYKEHUU 110 OKPY>KHOCTH.

JlabopaTopHbie paboThI(¢ HCMOJIb30BaHNEM 00opynoBaHus «Touka pocTay):

N3ydenue nBukeHHUs: CBOOOTHO MAJAIOIETO Tea.
N3yueHne nBUKEHUS 110 OKPYKHOCTH.
[IpumepHbIe TeMBI IPOEKTHBIX U UCCIIEOBATEILCKUX PadoT:
OmnpeneneHre CKOPOCTH PaBHOMEPHOTO MABM)KEHHS TPU HCIOJIB30BaHUU TpeHaxkepa «Oeroas
JIOPOKKA».
Hcropuueckass peKOHCTPYKIUS OMNBITOB ['anuiies mo onpeaeneHuio YCKOPeHHUsl CBOOOTHOTO MaJAeHUs
TeNl.
[Tpuniuns! paboThl TPUOOPOB AT U3MEPEHUST CKOPOCTE U YCKOPEHUH.
[Ipumenenue cBOOOHOTO MAACHUS JUIsI U3MEPEHUS PEAKIH YeI0BeKa.
Pacuer TpaexkTopnn n1BHKEHHs nepcoHaxen pacckazoB P.Pacm.
XapaKkTepUCTHUKA OCHOBHBIX BUJIOB JIESITEIbHOCTU: YTEHUE U OOCYKJEHHME TEKCTa CTaTed MHTEpHET-
caiiToB, 0OCy)XJI€HHUE JOKJIaJ0B W MpPE3eHTALUH, COCTAaBJICHHE M pElIeHHE 3a]ad, 00CyXJeHue
cnoco6oB pemienus (moarororka k OI'D no pusuke).
JlmHamMuKa
WNuepumaneHele cucrembl orcuera. Cuna. 3akoHbl HpioToHa. [[BmkeHue Tena moj JeiCTBHEM
HECKOJBKMX CWI. JIBW)KEeHHe cHCTeMbl CBSI3aHHBIX Ted. J[MHaMHKa paBHOMEPHOTO JBHUKEHUS
MaTepHaJIbHOW TOYKU MO OKpYyXHOCTH. Knmaccel cuil. 3aKOH BCEMHUpPHOTO TITroTeHUs. [[BukeHue
miaHeT. MckyccTBeHHble cnyTHUKM. ConHewyHas cucrtema. VMcropus pa3BUTHUsS NPEACTABICHUA O
Bcenennoii. Ctpoenue u 3Bontonus BeeneHHoil.

JlaGopaTopHble paboThI(¢ HCMOJb30BaHHEM 00opyaoBaHus «Touka pocTay):

W3mepenne Maccel Tena € HCIOJIB30BAHMEM BEKTOPHOIO pas3lokeHWs cuibl. 3yuenue
KMHEMAaTUKU U IMHAMUKUA PaBHOYCKOPEHHOTO ABI)KEHHUA (Ha mpuMepe MmaiuHbl ATByna).M3yuyeHue
TPEHUs CKOJbKeHUs. [IpruMepHbIe TeMBbl IPOEKTHBIX M UCCIIE0BATEILCKUX paboT:

Hcropuueckass pekoHCTpyKIus onblToB KynoHa M AMOHTOHA IO ONPEAEICHUIO BEJIWYUHBI CHJIBI
TpEHUsl CKOJIbKeHus. [lepBble MCKyCCTBEHHBbIE CHYTHHKM 3eMiM. Kak oTinyarorcs MexaHM4ecKue
rpoiiecchl Ha 3emiie OT MexaHu4ecKux npoueccoB B kocmoce? Tena ConHeunol cucteMbl. OTKPBITUS
Ha KOHYMKeE Tepa. XapaKTepUCTHKa OCHOBHBIX BUJIOB JICATEIBHOCTH: YTEHUE U OOCYXKICHHE TEeKCTa
CTaTell MHTEpHET-CaliToB, 00CYXACHUE NTOKJIAZO0B M IMPE3CHTAIMH, COCTaBICHHE M PELICHHUE 3a/ad,
obcyxaeHne crnoco6oB pemieHus (moarotoka k OI'D no duzuke).

NMiynbe. 3aKOH COXpaHEHUsT UMITYJIbCa

Nmnynsc. 3MeHenne nmnyiasca MaTepuaibHOU TOUKU. CrucreMa Teil. 3aKOH COXPaHEHUs! UMITYJIbCA.
[IpumepHbIe TeMbI IPOEKTHBIX U UCCIIEOBATEILCKUX PadOT:



PeaktuBHOE nBMxeHue B npupoje. Paccnenosanne JTII ¢ mnoMomibio 3ak0Ha COXpaHEHHS UMITYJIbCA.
XapaKkTepUCTHUKA OCHOBHBIX BUJOB JIESITEIbHOCTU: YTEHUE U OOCYKJEHHME TEKCTa CTaTed MHTEpHET-
caiiToB, 0OCyXJ€HUE JOKJIaJ0B W MpPE3eHTALUH, COCTAaBJICHHE M pElIeHHE 3a]ad, 00CYyXIeHue
cnoco6oB pemienus (moarororka k OI'D no ¢usuke).
Craruka
PaBHoBecue Tena. MOMEHT cuiibl. Y CIIOBUSI paBHOBECHS TBEPIOTO Temna. [IpocThie MeXaHU3MBI.
JlaGopaTopHbIie paboThI(¢ HCMOJb30BaHHEeM 000opyaoBaHus «Touka pocTay):
Omnpenenenre HEHTPOB MacC Pa3INYHbIX Tel (TpU Cocooa).
[IpumepHbIe TeMbI IPOESKTHBIX U UCCIIEOBATEILCKUX PadoOT:
[IpuMeHeHHne MPOCThIX MEXAaHM3MOB B CTPOMTENBCTBE: OT 3eMIIIHKU 710 HeOockpeba. MccnenoBanue
KOHCTPYKLUHU BEJIOCUTIEAA.
XapaKkTepUCTHUKA OCHOBHBIX BUIOB JIESITEIBHOCTU: YTEHUE M OOCYKJEHHE TEKCTa CTaTel MHTEpHET-
caiiToB, OOCyXJI€HHE JOKIaJ0B W MpPE3eHTAlUH, COCTaBJIEHHE M pElIeHHEe 3a]ad, 00CyXJeHue
cnoco6oB pemrenus (moaroroska k OI'D mo gusuke).
MexaHnueckue KojaeOaHus U BOJTHBI
Mexannueckue kosneOanms. [IpeoOpasoBaHme OSHEpruM TpPHU MEXaHHMUECKHUX  KOJICOAHHUSX.
MaremaTuueckuil ¥ Mpy>KUHHBIA MasTHUKH. CBOOOHBIC, 3aTyXalOIIUE U BHIHYKICHHbBIE KOJeOaHusI.
Pe3onanc. Mexannueckue BOIHbI. J[IMHA U CKOPOCTH BOJIHBI. 3BYK.
JlaGopartopHbie paboThI(¢ UCMOJb30BaHUEeM o00opyaoBanus «Touka pocray):
N3yuenue konebaHuil HUTIHOTO MasiTHUKA.
[TpumepHbIe TeMBI TPOEKTHBIX M UCCIIEAOBATENLCKUX PadoT:
CrpyHHbIE My3bIKaJIbHBIE HHCTPYMEHTHI. KonebaTenbHble CHCTEMBI B IPUPOJIE U TEXHUKE.
XapaKkTepUCTHUKA OCHOBHBIX BUIOB JIESITEIBHOCTU: YTEHUE M OOCYKJEHHE TEKCTa CTaTel MHTEpHET-
caiiToB, OOCyXJI€HHE JOKIaJ0B W MpPE3eHTAlUH, COCTaBJIEHHE M pElIeHHEe 3a]ad, 00CyXJeHue
cnoco6oB pemrenus (moaroroska k OI'D mo pusuke).
DNeKTpOMarHUTHBIC KOJICOaHUSI U BOJTHBI
Ilepemennbiii anekrpuueckuii Tok. KonebarenbHblii KOHTYp. BbIHyXIeHHbIE M cBOOOgHBIE DM
Kose0anusi. OM BOJIHBI U UX CBOMCTBA. [IpuMepHbIe TEMbI MPOEKTHBIX U UCCIIEIOBATENLCKUX pa0boT:
[IpyHUMIBI paguocBs3M UM TeneBUAEHUA. BausHue OM u3nydyeHUR Ha JKUBbIE OpPraHU3MBI.
N3rotoBneHne ycTaHOBKH Uil JEMOHCTPALUU OMBITOB Mo DMMU. DieKTpoMarHuTHOE H3ITydeHUE
CBY-neun. Mcropuueckas peKOHCTPYKIMSI ONBITOB AMIepa.
XapakTeprucTUKa OCHOBHBIX BHJIOB JESATENBHOCTU: UYTEHHE M OOCYXJCHHE TEKCTa CTaTell MHTEPHET-
cailiToB, OOCY)XJIEHHUE JOKJIaJ0B W MPE3CHTALMH, COCTAaBICHUE M pEIIeHHE 3a]ad, 00CYyXKIeHue
crioco6oB pemieHus (moaroroska k OI'D no ¢usuke).
OnTuka
Ucrounuku cBera. JleiicTBusi cBera. 3aKOH MPSMOJIMHEHHOTO paclpoOCTpAHEHUsI CBETAa. 3aKOH
oTpakeHus ceeta. [loctpoenue n300pakeHUi B IIIOCKOM 3€pKaie.
3aKoH NPEIOMIICHUS CBETA Ha IJIOCKOM IpaHuUIE ABYX OJHOPOJHBIX IIpo3pauHbIX cpen. Ilpenominenue
cBera B mpusme. [lucnepcusi cBera. SIBieHHe MOJIHOrO BHYyTpeHHero otpaxenus. Jlunzel. ToHkue
munH3bl. [locTpoeHne u3o0pakeHuit, co3gaBaeMbIX TOHKMMU JinH3aMu. a3 u 3penue. Ontuueckue
pUOOPHI.
JlabopaTopHbie paboThI(¢ HCMOJIb30BaHHEM 00opyaoBaHus «Touka pocTay):
OKcliepuMEHTaNIbHAsL MTPOBEPKA 3aKOHA OTPAaKEHUs cBeTa. M3MepeHue mnokazarens
MIPEIOMJIEHUS BOJIBI.
N3mepenune pOKyCHOTO pacCTOSIHUS COOUPAIOLIEH JTHH3bI.
[IpumepHbIie TeMBbl IPOEKTHBIX M UCCIIEA0BATENLCKUX PaloT:
Hcropus uccrnenoBaHusi CBETOBBIX SBICHHIA.
Hcropuueckas pekoHCTpyKIUs Teneckona ["amues.
N3rorosneHue Kaaena0cKorna.
XapaKkTepUCTHUKA OCHOBHBIX BUIOB JCSITEIBHOCTU: YTEHUE M OOCYKJCHHE TEKCTa CTaTe MHTEpPHET-
caiiToB, 0OCyXIeHUE [OKIaJ0B W MpPE3eHTAlUW, COCTaBICHHE M pEIIeHHEe 3ajad, 00CyXIeHue
cnoco6oB pemrenus (moaroroska k OI'D o gusuke).



®du3ukKa aToMa U aTOMHOTO S1pa

Crpoenune atoma. [lormomenne u wuchyckanue cBeTa aromMaMu. Onrtudeckue CrekTpbl. OMBITHI

Pesepdopna. [lnanerapuas mozaens aroma. CTpoeHHE aTOMHOTIO sipa. 3apsloBOE€ U MAaCCOBOE YHUCIIA.

SnepHble cuiibl. DHEPrusi CBSI3U aTOMHBIX fAJep. 3aKOH paJMOaKTUBHOTO pacmnana. Anbga- u Oera-

pacnianel. IIpaBuna cmemenus. SinepHele peakuuu. JleneHue U CUHTE3 suep. SnepHas sHepreTuka.

Wcrounuku sneprun CosiHua u 3Be31. Peructpanus siaepHbIxX u3iydyeHuil. BiusiHue paanoakTHBHBIX

U3IY4YEeHUH Ha XKUBbIE OpraHu3Mbl. Jlo3uMerpus. Dkonoruueckue npoOiaeMbl SIepHON SHEPTETHKH.

[IpumMepHbIe TeMBbl IPOEKTHBIX M UCCIIEA0BATENBCKUX PAlOT:

HcTopus nzyuenus aroma.

Namepenne KI1/] conneunoit 6arapen.

HeBuaumble n3nyyeHus B CEKTPE HArPETHIX TEI.

XapaKkTepUCTHUKA OCHOBHBIX BUIOB JICSITEIBHOCTU: YTEHUE M OOCYKJCHHE TEKCTa CTaTel MHTEpHET-

caiiToB, 0OCYXIEHHE MOKIAJ0OB M IPE3EeHTAlUH, COCTABICHME W peEIIeHHE 3anad, OOCYXJEHHUe

cnoco6oB pemrenus (moaroroska k OI'D mo gusuke).

@dopMbl Opranu3aluu 00pa3oBaTEIbLHOIO Ipolecca:

- TpyMIIOBas; -

WHAUBUAYaJIbHAS; -

¢bpoHTaIBHAS.

Benymue TexHosoruu:

Hcnonb3yroTcss 37€MEHTBl  CIEAYIOIMX TEXHOJOTMH: MpOeKTHas, MpoOjaeMHoro oOydyeHus,

UH(QOPMALMOHHO-KOMMYHHUKAIIMOHHASI, KPUTUYECKOT'O MBILIUIEHHs, TPOOJIEMHOTO AMaNora, UrpoBasi.

OcHoBHbIE METOIBI Pa0OTHI Ha YPOKE:

Benymumun wmerogamu  00ydeHHs SBISIOTCSA: YaCTUYHO-IIOMCKOBOM, METOJI MaTeMaTH4YecKOro

MOJIEIUPOBaHMs, AaKCHOMaTHYECKUI METOI.

@OpMBI KOHTPOJIA:

Tak Kak 3TOT Kypc SBISETCS JONOJIHUTEIbHBIM, TO OTMETKa B OajyaXx He CTaBUTCS. Ydaluics

YUUTCSL OLIEHHMBAaTh ce0s M JpYrMX caMm, 4YTO II03BOJISIET pa3BHUBAaTh YMEHMs caMoOaHalu3a U

CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEILHOCTH, KaK CBOWCTBY JIMYHOCTH Yyuamierocs. BblsiBieHue

IIPOMEXYTOUHBIX M KOHEYHBIX pE3yJbTAaTOB YyYaIIUXCA IPOUCXOAUT YEpe3 IPaKTUUYECKYIO

NeSITebHOCTD; 3a4€THbIE PA0OTHI:

. TeMaTH4YecKasi MoJ00pKa 3ajady pa3jMuyHOTO YPOBHS CIIOKHOCTH C MPEACTABICHUEM DPa3HBIX
METOJIOB pEIlEHHs] B BUJE TEKCTOBOI'O JIOKYMEHTA, MPE3eHTALH, (QIIAII-aHUMAIMH, BUICOPOIUKA
i web — cTpanuib (caiira)

. BBICTaBKa IIPOEKTOB, IPE3CHTALNI];

. JIEMOHCTpALMS SKCIEPUMEHTA, KaUeCTBEHHOW 3aJjayM ¢ KaYeCTBEHHBIM (YCTHBIM WJIM B BHUJE
MPWIOKEHUsI, B TOM 4YHCIE, TPE3CHTAIlMei) ONMuMcaHWueM TIpoliecca Ha 3aHsATHH, (ecTuBae
9KCIIEPUMEHTOB; (PU3MUYECKUE OTUMITHA/IBI.

@®opMbI IPOBEICHUS 3AHATHI
Peanuzanus kypca BHEYpOUHOU AesiTenbHOCTH «DHU3KKa BOKPYT HAC» MpEAIoiaract
WHJUBUIYAJIbHYIO U TPYIIIOBYIO0 pabOTy 00ydaromuxcsi, INIAHUPOBAHUE U MTPOBEACHUE
HCCIIEA0BATEIbCKOTO YKCIIEPUMEHTA, CAMOCTOATEIBHBIN COOP TaHHBIX IS PEIICHHS TPAKTHICCKUX
3a/71a4, AaHAJIN3 U OLEHKY NOJIYYEHHBIX PE3YJIbTATOB.



TeMaTHyeckoe IJIAHMPOBAHUE 7 KJace

Neni/m | Tema ypoka | KonungecTBo yacos

| OO6opynoBaHue

1. Beenenue (19)

BBoanoe 3anstue. Ienn u 3amaun 1
kypca. TexHruka 0€301MacHOCTH.

2. Posib KcTIeprMeHTa B JKU3HH YesioBeka (34)

CucrteMa eIUHHUIL, IOHATHE O 1
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHSIX

DU3NYECKUN IKCIIEPUMEHT. 1
Bunpl ¢pusndeckoro 3xcrepumMeHTa.
[TorpemnocTs u3mepenus. Buabl
IorpemHocTe usmepenus. Pacuér
MOTPEIIHOCTH U3MEPEHUSL.

JlaGopaTtopHnas pabota «M3mepenue 1
o0Bema TBepAoro Tenay. [IpaBuna
odopMmieHus 1a60paTOPHOI pabOTHI.

KOMIIJICKT
o0opynoBaHus
LIEHTpa «Touka
pocta»- 1udpoBas
naboparopust
RELEON)

3. Mexanuka (8u4)

PaBHOMEpHOE 1 HEpaBHOMEPHOE 1
JOBUXKCHUSL.

I'paduueckoe npeacTaBieHne 1
JIBHKCHMSL.

Pemenue rpaduyeckux 3anad, 1
pacyer IyTH ¥ CPeAHEH CKOPOCTH
HEPaBHOMEPHOTO JIBUKEHHUSI.

[ToHsITHE MHEPIIUU ¥ UHEPTHOCTH. 1
I{enTpoOexHas cua..

Cuna ynpyrocT, cuiia TpeHUs 1

JlaGopatophas pabota 1
«HccnenoBaHue 3aBUCHMOCTH CHITBI
YIPYTOCTH, BO3HUKAIOIIEH B
NPYKUHE, OT CTETIeHH JeopMaIim
OPY>KUHBD).

11

JlaGopaTopHnas pabota 1
«Omnpenenenne kKodppumeHTa
TpEHUS HAa TPHOOMETpPEY.

KOMILJICKT
obopynoBaHus
LIEHTpa «Touxka
pocta»- nudpoBas
nabopaTtopust
RELEON)

12

JlaGopaTopHnas pabota 1
«HMccaegoBanne 3aBUCUMOCTH CHJIBI

KOMILICKT
000pyI0BaHUS




TPCHUA OT CUJIbI HOPMAJIBHOT'O
JaBJICHUSD).

LIEHTpa «Touka
poctay- 1udpoBas

naboparopust
RELEON)
4. I'mapocratuka (124)
13 [TnotHocTe. 3aaya naps ['epona
14 Pemenne 3aga4 moBbIIICHHOM
CJIOKHOCTH Ha pacyeT MIOTHOCTH
BEIIIECTBA.
15 Pemenue 3axa4 noBeILIEHHOM
CJIOKHOCTH
16 JlaBneHue KUAKOCTH U raza. 3akoH
[Tackasis
17 Coolmraromuecs: CoCybl.
18 JlabopaTtopHas pabota KOMILJIEKT
«M3rotoBnenue moaenu GoHTaHa» o0opynoBaHus
LIEHTpa «Touka
pocta»- 1udpoBas
nabopatopust
RELEON)
19 JlabopaTopHas pabota KOMILJIEKT
«M3rotoBnenue Moaenu GoHTaHa» o0opynoBaHus
LIEHTpa «Touka
pocta»- 1udpoBas
naboparopust
RELEON)
20 3akon Ilackams. JlaBnenue B
KHUJKOCTAX U ra3ax.
lManpaBnuyeckre MalIuHBI.
Coo0marnmmecs CoCybl.
21 Brrtankuaromas cuna. 3akoH
Apxumena.
22 JlabopaTtopHas pabota KOMILJIEKT
«BblsicHeHue yCIOBUS MIaBaHUS o0opynoBaHus
TEI». LIEHTpa «Touka
pocta»- 1udpoas
naboparopust
RELEON)
23 bnoxk 3aga4 Ha 3akoH Ilackars,
3aKOH ApXHMea.
24 brnok 3ama4d Ha 3akoH ITackas,
3aKOH ApXHMea.
5. Craruka (1049)
25 biiok. Peryar.
26 PaBHOBecue TBepabIX T€n. MOMeEHT

CI/IJ'IBI.HpaBI/IJ'IO MOMCHTOB.




27 Hentp Tsxectu. UccnenoBanue 1
PA3IMYHBIX MEXaHUYECKUX CHCTEM

28 KomOuHupoBanHsble 3a1auu, 1
WCITIOJIb3YsI YCIIOBHUSI PABHOBECHSI.

29 KomOuHupoBanHsbie 3a1a4u, 1
WCITIOJIb3YsI YCIOBHUSI PABHOBECHS

30 JlaGopaTtopHnas pabota 1 KOMIUJIEKT
«U3rotoBnenune padboraromieit o0opynoBaHus
cucteMbl 610koB». OdopmiieHHe LIEHTpa «Touka
paboThL. pocta»- 1udpoBas

nabopaTtopust
RELEON)

31 Pa6ora Hag mpoektom «biokmy. 1 KOMIIJIEKT
JlaGopaTopHnas pabota o0opynoBaHUs
«U3roToBneHune padboTaromiei LIEHTpa «Touxka
CHCTEMBI OJIOKOBY. poctay- 1udpoBas

naboparopust
RELEON)

32 JlaGoparophas pabota 1 KOMIUIEKT
«M3roroBnenue paboTaromei o0opynoBaHUs
CHCTEMEI OJIOKOBY. [IEHTpa «Touka

poctay- 1udpoBas
naboparopust
RELEON)

33 Odopmiienne paboTHI.

34 3ammra npoeKToB.

TemaTnueckoe NJIaHMpPOBaHUe § Kiacc
Nen/n | Tema ypoxa | KonnaectBo wacos | O6opyoBane
1. Beenenue (19)

1 BBoanoe 3anstue. lenn u 3agauun 1
kypca. TexHuka 6€30macHOCTH.

2. TernoBwie siBynenHws (12 1)

2 PaznooOpa3ue TEeIIoBbIX SIBICHU. 1
TenioBoe pacMpeHue Ted.

3 JlabGopaTtopHast pabora «3meHenus 1 KOMILJIEKT
JUTMHBI TeJ1a TIPU HarpeBaHUU 1 o0opyI0oBaHUS
OXJIAKICHUY. neHtpa «Touka

pocTa»-
udposas
nmabopaTtopust
RELEON)

4 Tennonepenaua Habmronenue 1
TETJIONPOBOAHOCTH BOJIBI M BO3AYXA.

5 JlaboparopHas pabota «M3mepenue 1 KOMILJICKT




YAEJIBHON TEIIIOEMKOCTH Pa3IMYHbIX
BELIECTBY.

o0opynoBaHus
nenrpa «Touka

pocTa»-
uudponas
naboparopus
RELEON)

6 [1naBneHue u oTBEpAECBAHHUE. 1 KOMIUIEKT
JlaboparopHas pabota «OTiHBKa o0opynoBaHus
napauHOBOTO COJIIATUKA» nentpa «Touka

pocTa»-
nudposas
naboparopusi
RELEON)

7 JlabopaTtopHas pabota «HaGmronenue 1 KOMILJIEKT

3a TJIaBJICHUEM JIbJIa» 00opyIoOBaHUS
uenrpa  «Touka
pocTtax-
g poBas
naboparopust
RELEON)

8 Pemenue onmuMnuaaHbIX 33724 HA 1
ypaBHEHHUE TEIJIOBOro OanaHca

9 Pemenne onmmMmnua HbIX 33724 HA 1
pacy€T TEIJIOBBIX MPOLIECCOB

10 JlaGopaTopus kpuctamiorpadpuu.

11 Ucnapenue n KoHaeHCAIUS.

12 CoctaB atmocdepsl, HAOTIOACHHE
nepexo/ia HEHACKIIICHHBIX TIApOB B
HACBILICHHBIE.

13 Brnaxnocts  Bo3mayxa Ha 1

pa3HBIX KOHTHHEHTaX
3. DnekTpuydeckue siBaeHus (84)

14 Muxkpomup. Moaenu aroma, 1
CYIIECTBOBABIIKE J10 Havajga XI1X

15 Hcropust OTKpBITUS U ACUCTBUSA 1
rajlbBaHUYECKOT0 JIEMEHTa

16 HcTopust co3nanus 3IeKTpoPOopHOi 1
MAaIIHHbI

17 OmnbiThl BonbTa. DniekTpuueckuii Tok B 1
AIEKTPOJIUTAX.

18 Penrenue onmuMnuaaHeIX 3aj1ad Ha 1
3aKOHBI MIOCTOSIHHOTO TOKa

19 HaOmronenne 3aBUCUMOCTH 1
COMPOTHUBIICHUS TPOBOJIHHUKA OT
TEMIEPATYPHI.

20 Jlabopatopnas pabota «OnpeneneHne 1 KOMIUIEKT
CTOMMOCTH U3PaCX0JJOBAaHHOMN o0opy10BaHUS

3JICKTPOAHEPTUM IO MOIIIHOCTH

ueHrpa  «Touka




MOTPEOUTEIS U 110 CUETIUKYY pocTax-
nrdposas
naboparopust
RELEON)

21 Pemrenne onuMmImagHeIX 3a7a4 Ha 1

TEIJIOBOE JICCTBUE TOKA

4. DNIeKTpOMarHuTHbIE BJIEHUS (34)
22 DNIeKTPOMArHUTHBIC SIBJICHUS. 1
DJIEKTPOU3MEPUTEIHHBIC PUOOPHI.
23 MarnuTtHas aHomasus. MarHuTHbIe 1
oypu
24 Pa3zHOBUAHOCTH 3EKTPOABUTATETIEH. 1
5. Onruueckue siBieHus (74)
25 HcTounrky cBeTa: TEIJIOBHIE, 1
JIFOMUHECIICHTHBIE
26 DKCIEPUMEHT HAOJIOICHHE. 1

MHuorokpatHoe u300paskeHue mpeameTa

B HECKOJIbKMX IJIOCKUX 3€pKajiax.

27 M3roToBUTH NEPUCKOI U C €TI0 1
MTOMOIIIBbIO TIPOBECTH HAOIIOCHUS
28 [IpakTHyeckoe UCIIOJIB30BAHUE 1

BOTHYTBIX 3€pKaJI
29 3pUTenbHbIE WLUTI03UHU, TOPOXKIAEMbIe 1

NpeJIoMJIeHUEM cBeTa. MUpaKu.
30 Pa3BuTHEe BOJIOKOHHOW ONTHUKHU
31 Hcnonas30BaHue 3aKOHOB CBETA B

TEXHUKE

6. Yenosek u npupoaa (4u4)

32 ABTOMaTHKa B HAIIEH KU3HM .
33 Panno u teneBuneHue
34 AJbTepHATUBHBIC UCTOYHUKH YHEPTHUH.

Bu bl snekTpocTaHIuyii

TemaTnueckoe NJIaHMPOBaHUe 9 Ki1acce
Neri/m | Tema ypoka KomnuectBo obopyaoBaHue
qaCcoOB
1. Beenenue (19)

1 BBoanoe 3anstue. lenn u 3agauun 1

kypca. TexHuka 6€30macHOCTH.

2. Kunematuka (7 1)

2 CrocoObl onMcaHusI MEXaHUYECKOTO 1

JIBVOKEHUS

3 [IpsamonnHETHOE PaBHOMEPHOE 1
JIBDKEHUE M0 TI0cKocTU? CMOTps U3
KaKoOW TOYKM HAOJIF0aTh

4 OTHOCUTEIIBHOCTD ABMKCHUS. 1

CroxeHune IBUKEHUIM.




5 JlaGopatopusie paboTsl: «/3ydueHue 1 KOMIUIEKT
IBIKEHUS CBOOOIHO M1aIar0IIero o0opyIoBaHUs
Tenay, «3yueHne IBUKEHHUS Tena 1o ueHrpa «Touka
OKPYKHOCTH pocTa»-
g poBas
naboparopust
RELEON)
6 Kak u Kyzna noserena BUIIHEBAs 1
Koctouka? Pacuer TpaekTopuun
JIBUOKEHUS TEJl U MIEPCOHAKEN
pacckasoB P.Pacn»s o MionxayseHe
7 HcTopuueckasi peKOHCTPYKIUS ONBITOB 1
["anunes mo onpeaeneHnio yCKOpeHus
g.
8 Ornpenenenne CKOPOCTH PAaBHOMEPHOTO 1
JIBUKEHMSI TIPU UCTI0JIb30BaHUH
TpeHaXKepa «OeroBasi JOPOKKa.
3. lunamuka (84)
9 Cuua Bony, cuiia yOesKJIeHHs WK CHJla 1
— ¢u3nyeckasi BelIuyuHa?
10 JlaGopatopHas pabora: 1 KOMILIEKT
«M3mepeHune Macchl Tenna» o0opynoBaHuUs
ueHrpa «Touka
pocTa»-
udposas
nmabopaTtopust
RELEON)
11 JIBr>keHue Tena moj ASHCTBHEM 1
HECKOJIbKMX CHJI
12 JIBH>KEHME CUCTEMBI CBA3AHHBIX TEN 1
13 JlaGopatopHas pa0ora: 1 KOMIUIEKT
«3ydeHne TpeHus: CKOJIbKEHUS» o0opynoBaHuUs
neHrpa «Touka
pocTa»-
udposas
naboparopust
RELEON)
14 JlMHaMuKa paBHOMEPHOT'O JBUKEHUS 1
10 OKPYKHOCTH
15 Hcropust pa3BuTHs IPEACTABICHUN O 1
Bcenennoii. ConHeuHast cucrema.
16 OTkpbITUS HA KOHUUKE nepa. [lepsbie 1
HCKYCCTBEHHbIE CIIYTHUKU 3EMJIH.
4. Umnynbe. 3aKOH coXpaHeHus uMmyibca (39)
17 Kak BbI siXTYy Ha3oBeTe. .. 1
18 PeaktuBHOE NBUKEHUE B IPUPOJE. 1
19 Paccnenosanue JTII ¢ momoriibio 1
3aKOHA COXPaHEHUs] UMITYJIbCa




5. Craruka (24)

20 JlaGopaTtopHas pabota: «OnpenencHue 1 KOMILIEKT
LEHTPOB MacC Pa3IMYHbIX TeJ (TpU o0opynoBaHus
crioco0a)» nentpa «Touka

pocTay-
uudponas
naboparopusi
RELEON)

21 [IpumeHeHre MpoCThIX MEXaHU3MOB B 1
CTPOMUTENBCTBE: OT 3EMJIIHKHU J10
HeOoCKpeba

6. Mexannueckue KojebaHus U BOJIHBI (34)

22 Buapl MasTHUKOB M MX KOJIeOaHMI 1

23 Urto nepeHocHuT BoJiHa? 1

24 KonebaTenbHbIE CHCTEMBI B IPUPOIC U 1
TEXHUKE

7. DNeKTpOMarHuTHbIE KOJI€OaHUs U BOJHBI (24)

25 7. DNeKTpOMarHuTHbIE KOoJeOaHus u 1
BOJIHBI (24)

26 HccnenoBanue 31EKTpPOMarHuTHOTO 1
m3nydenus CBU-neun

8. Onrtuka (44)

27 N3roroBienne MoJieau Kajaeia0CcKoIa.

28 DKcnepuMeHTalIbHAas IPOBEpPKa 3aKOHA
OTpaXKEHUs CBETA.

29 JlaGopatophas pabota: «M3mepenue 1 KOMIIJIEKT
MoKa3aTesis MPEeJIOMIICHUS BOJbI» o0opynoBaHUs

ueHrpa «Touka
pocTay-
udposas
naboparopust
RELEON)

30 Kak otimmuaroTcst mokasaTeiim 1
MPEJOMIIEHUS LIBETHOTIO CTEKJIA

9. ®u3KKa aToMa ¥ aTOMHOTO siyipa (449)

31 [Tornomienne u UCIycKkaHue CBETa 1
atoMamu. ONTHYECKUE CIEKTPHI.

32 Nsmepenne  KIIJ conHewyHoM 1
Oarapeun

33 BinsiHMe paguoakTUBHBIX U3ITyYEHUN 1
Ha JKUBBIE OPraHU3MbI

34 CrocoObl 3amUThI OT PaJHOAKTUBHBIX 1

W3JIYYEHHUI




YueboHO-MeTOAMUECKOE 00ecTIeUeHHe 06p330BaTeJ’ILHOI‘O nmpouecca

I'opnosa JI.A. HerpaguuronHsie Ypoku, BHEYpOoUHbIe Meporipusatus. — M.: Bako, 2014.
WutepaxTuBHbIA Kype ¢usnku as 7-11 knaccoB. www. Physicon. Ru

[Tepensman S.U. 3anumatenpHas ¢pusuka 1-24. — M.: JIpoda, 2015.

PazBuBaromyie 3J1eKTpOHHBIE UTPhI « Y MHUKH — U3y4YaeM IIAaHETY» WWW.russobit-m.ru
PoixenkoB A.Il. ®uzuka. Yenosek. Okpyxkaromas cpena. — M.: [Ipocsemenue, 2014.
OnexTponHoe nznanue «Buptyanbhas mkona Kupumia u Medoausy.

Caiit nans yuurteneil u poauteneit «BuekiaccHpie Mepompustus» -Pexxum poctyna:
hhtp //school-work.net/zagadki/prochie/

8. Yueonunk «®usnka. 7 xkiaaccey. [lepeimkun A.B., IBanoB A.U. 2-e u3ganne,  CTEPEOTUITHOC -
M.: [Ipocsemienue, 2022.

9.  Vuebnuk: «Pusuka. 8 xknaccy. [lepoiikun A.B., 8-e uznanue, nepepadoranHoe. - M.: Jlpoda,
2019.

10.  VYuebnuk: «®usuka. 9 xnaccey. [leppiukun A.B., 'yrauk E.M., 7-e uznanue, nepepaboTaHHoe.
- M.: Ipoda, 2019
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