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Pabouas nmporpamma 1o ¢usuke s 7-9 Kiraccos ¢
UCII0JIb30BaHUEM 000pyaoBaHus IieHTpa «Touka Poctay
Ha 2024-2025 y4eOHbIN ro:

KommaectBo acos mo yueOnoMy many 238 daca 3a ATk JIeT 00y4deHns: u3 pacuéra ¢ 7 mo 8 xiracc — 2 gaca
BHeHemo, 9 kinacec — 3 yaca B HEHEIIO

CocraBnerna B cooTBeTcTBUH ¢ [IprMepHoit paboueit mporpamMmmoii. Omodpena pemenneM (heaeparbHOro
y49e0HO-METOAMIECKOTO 00bEAMHEHUS TI0 001IeMy 00paszoBaHuio, mpoTokon 3/21 ot 27.09.2021 r. YueOHHUKH:

Asrop: .M. [1épeimkun, E.M. I'yrHuk, Mocksa 2022 «[IpocBemenuey.

[lepeuens obopynoBanus 1eHTpa «Touka pocTa»

Hudposas nadoparopus no ¢pusuke (ydeHuuecKas) 2

O6pazoBarenbHbIN HAOOP AT U3Y4EHHS] MHOTOKOMITIOHEHTHBIX POOOTOTEXHUYECKUX CHCTEM U
MaHUMYISIHOHHBIX poOOTOB 1

OO6pazoBarenbHbI HAOOP MO MEXaHUKE, MEXaTPOHUKE U PoOOoTOTEXHHKE 1

HoytOyxk 1

MaHunymnsatop «MbItib» 1

MOV 1

[Iporpammy coctaBuna: yaurens ¢pusuku: Gunarosa U.A.

Abameso 2024



IHosicHuTeIbLHASA 3alIUCKA

Llentpsl 00pa3oBaHUs €CTECTBEHHO-HAYYHOI HAIpaBICeHHOCTH «ToUyka pocTa» CO3MaHBI C LENbIO
pa3BuTHs |y OOy4aroIMXcs €CTEeCTBEHHO-HAyYHOW, MaTeMaTHYecKoW, WH(POPMALMOHHOM
IpaMOTHOCTH, ()OPMHUPOBAHUS KPUTHYECKOTO M KPEATUBHOTO MBIIIJICHUS, COBEPIICHCTBOBAHUS
HAaBBIKOB €CTECTBEHHO-HAYYHOH HANpPaBICHHOCTH, a TakKXe /IS MNPaKTUYeCKOH OoTpabOTKH
y4eOHOTO MaTepuana o yueOHbIM npeameram «Pu3uKay.

ean u 3apaum
Peanuzanust 0cHOBHBIX 00111€00pa30BaTENBHBIX MPOTPAMM I10 YUE€OHBIM IpeIMETaM
CCTGCTBGHHO-Hay‘-IHOI\/JI HAIpaBJICHHOCTHU, B TOM YHCJIC B paMKax BHGypO‘-IHOfI JACATCIIbHOCTH
00yJaromuxcs.
Pa3paboTka u peanuzanys pa3sHOYpPOBHEBBIX JOTOJIHUTEIbHBIX
00111€00pa30BaTENBHBIX MPOTPAMM €CTECTBEHHO-HAYYHOU HATIPABICHHOCTH, a TAK)KE HHBIX
IIpOrpaMM, B TOM YHCJIE€ B KAHUKYJISPHBIN IEPHOI.
BosneueHnne yganmxcsi B IpOCKTHYIO J€ATEIbHOCTb.
Coznanue nenrpa «Touka pocta» NpeinojaraeT pa3BUTHE 00pa30BaTEIbHON MHPPACTPYKTYPHI
0011e00pa3oBaTeIbHON OpraHU3alli, B TOM YHCIE OCHaImeHue o0meo0pa3oBaTeTbHON
opraHu3aliiii KOMIBIOTCPHBIM U HHBIM 060py)1013aH1/1eM:
cpeacTBaMu OOy4YeHHsI M BOCIIUTAHUS 71 U3y4eHUs (B TOM YKCJIE SKCIIEPUMEHTAIBLHOTO)
MPEAMETOB, KypCOB, TUCITUTUTHH (MOYyJIei) €CTECTBEHHO- HAYYHOU HANPABICHHOCTH TIPH
peayin3alny OCHOBHBIX 00111€00pa30BaTeIbHBIX MPOTPAaMM U JIOTIOTHUTEIbHBIX
00111€00pa30BaTENBHBIX MPOTPAMM, B TOM YHCIIE TSl PACITUPEHUS COIepyKaHMsI Y4eOHBIX TIPEMETOB
«Du3ukay 000pya0BaHUEM, CPEACTBAMU O0YUEHUS M BOCIIMTAHUS Ul PeATU3aluU IPOrpaMm
JOTMOJIHUTEIBHOTO 00pa30BaHMsl €CTECTBEHHO-HAYYHOM HalpaBIEHHOCTEH;

HudpoBas maboparopusi KapIWHAIBLHBIM O00pa3oM H3MEHSAET METOJUKY U COJACpKaHWe
AKCTICPUMEHTAIBHON JEATEIPHOCTH M TIOMOTAeT PEIINUTh BBIMIETIEPEUYNCICHHBIC MPOOJIEMBI.
HIupokuit cnekTp HUGPOBBIX TATYMKOB TO3BOJSAET YUYAIIUMCS 3HAKOMHUTBHCS C TapaMeTpamu
(U3NYECKOTO IKCIIEPHUMEHTA HE TOJIbKO Ha KAYE€CTBEHHOM, HO M HAa KOJIMYECTBEHHOM ypoBHe. C
MOMOIIBIO TU(PPOBON 1Ta0OPATOPHH MOXKHO IPOBOJUTH JUIUTEIBHBIA 3KCIIEPUMEHT JaKe B

OTCYTCTBHH 3KcliepuMeHTaTtopa. [Ipu 3ToM u3Mmepsiemble NaHHbIE U Pe3ybTaThl UX 0OpabOTKU
0TOOpaXkaroTCsi HEMOCPEACTBEHHO HA HKPaHE KOMITbIOTEpA.

* mporecce (HOPMHPOBAHHS SKCIEPUMEHTAIBHBIX YMEHUN MO (HU3MKE yyalluics YYUTCs
MPEJICTaBIATh HHPOPMAINIO 00 UCCIIEIOBAHUN B YETHIPEX BUAAX:

B BepOaJbHOM: OMKCHIBATH OSKCIIEPUMEHT, CO3/1aBaTh CIOBECHYID MOJENb JKCIEPUMEHTa,
(bukcHpoBaTh BHUMaHUE Ha U3MEPSIeMbIX (DU3MUECKUX BEIMUYMHAX, TEPMUHOJIOTUN; B TAOIUYHOM:
3aMoJHATh TAOMUIBI JaHHBIX, JIESKAIIUX B OCHOBE IMOCTPOCHUS TPaPHUKOB (IIPH ATOM Yy y4allluXcs
BO3HMKAET MEePBUYHOE MPEJCTaBIEHNE O MacIITadax BEIUYHH); B TpaUuecKOM: CTPOUTH rpaduku
Mo TaOJMMYHBIM JaHHBIM, YTO TMO3BOJSET MEPEUTH K BBIIBIKEHHIO THIOTE3 O XapakTepe
3aBUCHUMOCTH MEXAy (PU3MUeCKUMH BeTHMUYMHAMU (IIPU 3TOM YUUTENb MOKA3bIBAET MPEUMYIIIECTBO
B BU3YQJIM3allMM 3aBUCUMOCTEH MeXAy BeIMYMHAMHU, HATJSIIHOCTH W MHOTOMEPHOCTH); B
aHAJIMTUYECKOM (B BUJIE MAaTEMaTUYECKHX YPAaBHEHUH): MPUBOAUTH MaTeMaTHye-

CKO€ OMMCaHUe B3aUMOCBS3U (PU3NUYECKUX BETMUMH, MaTeMaTHuYecKoe 0000IeHIe MTOJTyYeHHbIX
pE3yabTaTOB.

]_II/I(prBLIC na6opaTopI/H/1 IMO3BOJIAIOT CYHICCTBCHHO 3KOHOMHUTH BPEMA, KOTOPOC MOKHO IIOTPATUTH

Ha (OPMHUPOBAHHE UCCIIEOBATEILCKUX YMEHUH yUaIIUXCsl, BBIPAKAIOIIUXCS B CIETYIOIINX
JIENCTBUIX:

ONpCACIICHUC HpOGHeMBI; IIOCTaHOBKa HCCHGI[OBaTeHBCKOﬁ 3alavyu, MIaHUPOBAHUC, PCILICHUC 3a-



Aavu, BBIABHXKCHUC T'HIIOTC3, ITIOCTPOCHUC MOI[eJIef/'I, SKCIICpUMCHTAJIbHAaA IIPOBCpPKA 'MII0TC3.

|. lnanuposanue pesyabTaToB OCBOEHHsI y4eOHOro mnpeavera JIMYHOCTHBIE
pe3yJbTaThl

OOyuvaromuiics  MOJy4UT BO3MOXXHOCTb Il  (DOPMHUPOBAHUS () (13%0) 111704

JIMYHOCTHBIX PE3y/bTAaTOB:

* pa3BUTHE I03HABATEIbHBIX MHTEPECOB, UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

* yOexAEHHOCTP B BO3MOXHOCTM IIO3HAHUS TPUPOJBl, B HEOOXOJMMOCTH Pa3yMHOTO
HCIIOJBb30BAHNS  JOCTWIKCHMM HAyKM M TEXHOJOTMHW Uil JAJIbHEWUIIEro  Pa3BUTHS
YeJI0BEYECKOro O0IIECTBA, YBAKEHUE K TBOPLIAM HayKH U TEXHUKH, OTHOLIEHHE K (PU3HUKE KaK
K 2JIEMEHTY 00I11€YeI0BEYECKON KYIbTYpHI;

*  CaMOCTOSITEIbHOCTh B IPUOOPETEHNN HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUI;

* TOTOBHOCTHb K BBIOOpPY KM3HEHHOTO IYTH B COOTBETCTBUHU C COOCTBEHHBIMH HMHTEpPECAMH U
BO3MOXHOCTSIMU;

* MOTHBAaIUs 00pa30BATEIbHON JESATENBHOCTH HAa OCHOBE JIMYHOCTHO OPHUEHTHPOBAHHOIO
MOAX0/1a;

* (opmHpoBaHUE IEHHOCTHOTO OTHOIICHUS APYT K APYry, K YUUTEN0, K aBTOpaM OTKPBITUI U
n300peTeHui, K pe3yibraTaM 00ydeHusl.

MeranpeamMeTHble pe3yJibTaThI

OO6yyaromuiics MOJYYUT BO3MOXKHOCTD /7151 GOPMUPOBAHUS CIEAYIOIINX METAapeIMETHBIX

pe3yJIbTaTOB:

*  OBJIAZICHUE HAaBBIKAMU CaMOCTOATENBHOIO MPUOOPETEHHs HOBBIX 3HAHWM, OpraHuM3aluu

yu4eOHON JEATENIbHOCTH, IIOCTAaHOBKM Li€JeH, IUIAHUPOBAHMs, CAMOKOHTPOJIS M OLIEHKH

pEe3yJIbTaTOB CBOEH JAEATEIBbHOCTH, YMEHUSMH MPEABUACTH BO3MOJKHBIE PE3yJbTaThl CBOMX

e CTBHIA;

* IIOHMMaHHME pa3jIMYUM MEXIy UCXOIHBIMU (paKTaMH M THUIOTE3aMH A UX OObSICHEHHS,

TEOPETHUUECKUMH MOJEISIMHU U PealbHbBIMU OOBEKTaMH, OBJIa/ICHUE YHUBEPCATIbHBIMU YUYECOHBIMU

JEUCTBUSAMU Ha MpUMeEpax TMIIOTe3 [UIl OObSICHEHUS! U3BECTHBIX (DAKTOB M HKCIEPUMEHTAIbHOMN

IIPOBEPKHM BBIJIBUTAEMBIX T'MIIOTE3, pPa3pabOTKU TEOPETUYECKUX MOJENeld IPOLECcCCOB MU

SIBJICHU;

*  (¢opMupoBaHHE YMEHMH BOCIPUHMMATh, NepepadaTbiBaTh U NPEAbABIATh MH(OPMAIMIO B

CIIOBECHOHM, 00pa3HOW, CHUMBOJMYECKOW (opmax, aHaIu3upoBaTh U  IepepadaTbIBaTh

MOJIy4EHHYI0 MH(QOPMALIMIO B COOTBETCTBUHU C IMOCTABJICHHBIMH 3a/1a4aMU, BBIJIENIATH OCHOBHOE

COJZIEp’)KaHHUE IPOYUTAHHOTO TEKCTA, HAXOAWTh B HEM OTBETHl Ha IIOCTABJIEHHBIE BOIPOCHI U

u3jaraTh €ro, * MPUOOPETEeHHE OIbITa CaMOCTOSITEIBHOTO IIOMCKA, aHajau3a M oTOopa

uHGOpMALlMM C UCIOJIb30BAaHUEM PA3JIUYHBIX HCTOYHUKOB M HOBBIX HH(POPMAIMOHHBIX

TEXHOJIOTUH JIJIsl pEeLICHMsI I03HABATENbHbIX 3a/1a4;

° pa3sBUTUC MOHOJIOTUYECKON M OUAIOTHYECKOM peuu, YMCHHUA BbIpA)KaTb CBOU MBICIIH,

CMOCOOHOCTH BBICIYIIMBATh COOECEAHMKA, NMOHUMATh €ro TOYKY 3pEHHs, NMpPHU3HABaTh MPaBO
JPYroro 4ejioBeKa Ha MHOE MHEHME;

*  OCBOCHHME NMPUEMOB JEHCTBUI B HECTAHJAPTHBIX CUTYalUsX, OBJIAJECHUE IBPUCTUYECKUMU
METOJJaMH peLIeHUs TpooeM;

*  ¢opmMupoBaHHE yMEHHUI paboTaTh B IpyIIe C BHITOJIHEHHUEM PAa3JIMYHBIX COLUAIBHBIX
poJIeii, IpeCTaBIATh U OTCTAUBATh CBOU B3IJISAABI M YOSKICHHS, BECTH JTUCKYCCHIO.
PeryasituBubie YY1

OOyuaromuiicst MOIYYUT BO3MOKHOCTD U1l (JOPMHUPOBAHUS CIEYIOLUINX PErylIaTuBHbIX Y'Y /1.



1. YMenue caMOCTOSATENBHO ONPENETATh LENU OOyYeHHs, CTaBUTh M (DOPMYIMPOBATH HOBBIE

3agauud B y4€0e W IMO3HABATENBHOW JEATENLHOCTH, Pa3BHBATh MOTHBBI M HMHTEPECHl CBOEH

[I03HABATEIbHOMU AeATeNbHOCTH. OOyJaromuics CMOKET:

aHAJTM3UPOBATH CYLIECTBYIOIIME U TUIAHUPOBATh OyayIIne 0Opa3oBaTeIbHbIE PE3yIbTAThI;
UACHTU(PHUIMPOBATH COOCTBEHHBIE MTPOOJIEMBI M OTIPENIENIATH TIIaBHYIO IPOOIeMYy;

BBIIBUTaTh BEPCHM PEUICHHS MPOOJIeMBI, (OPMYIMPOBATH THIIOTE3bI, IPEIBOCXHUIIATH
KOHEUYHBIN PE3yJIbTaT;

CTaBHUTH LIEJb JESITEIHLHOCTH Ha OCHOBE OMPECNIEHHON POOIEMBI M CYIECTBYIOIINX
BO3MOJKHOCTEH;

(dbopmynupoBaTh yueOHbIC 3a7a4M KaK Iaru JOCTHKECHUS TIOCTABICHHOHN IETTN AEATEIbHOCTH;

000CHOBEIBATh LEJICBBIC OPUCHTUPBLI U TPUOPUTETHI CCHIJIKAMHU Ha HEHHOCTH, YKa3bIBasd U
000CHOBBIBas JIOTUYCCKYIO IMOCJIICA0BATCIIBHOCTE IAroB.

2. VYMenne caMOCTOSTEIBHO IJIaHUPOBAaTb MYTU JOCTUIKCHUA ueneﬁ, B TOM 4YHCIIC

albTepHATUBHbBIE, OCO3HAHHO BBIOMpATh HanboJiee 3 (HeKTUBHBIE CIOCOOBI PELIEHUS YUEOHBIX U
MO3HABATENBHBIX 3a7a4. OOyJaronINiics CMOXKET:

omnpenensaTh HeoOxoaumoe(ble) NeUCTBUE(s]) B COOTBETCTBHHM C Y4eOHOW W TO3HABATEIbHON
3a/ladyaMM U COCTABIIAThH AJITOPUTM €ro(UX) BHITOJTHEHHUS;

000CHOBBIBATh M OCYLIECTBIISITH BBIOOp Harbosee 3pPEeKTUBHBIX CIIOCOOOB PEIICHUs yUeOHbBIX
Y TIO3HaBaTEJNIbHBIX 33]1a4;

OTIPEIeNATH/HaX0JUTh, B TOM YHCJIE U3 MPEIJIOKEHHBIX BAPUAHTOB, YCIOBUS JUISI BBITOJHEHUS
y4eOHOM U TT03HABATEIILHOM 3a/1a4;

BBICTPAaWBaTh >KM3HEHHbIE IIJIaHBl Ha KpaTKOCPOYHOe Oyayiiee (3asBIATH  LIEJIEBBIC
OpUEHTHUPBI, CTaBUThb aJeKBAaTHble MM 33Jayd U NpeiaraTh JAEWCTBUSA, YyKa3blBas U
000CHOBBIBAs JIOTUYECKYIO MTOCIIEA0BATEIIBHOCTD I1aroB);

BBIOMpATh U3 MPEAJIOKEHHBIX BapUAaHTOB M CAMOCTOSITEILHO MCKaTh CPEACTBa/pecypchl IJis
pelIeHUs 3a/1a4l/TOCTHKEHUS LEIH;

COCTABIIATH IUIaH PElIeHHs MPoOIeMbl (BBITIOJHEHHS IPOEKTa, IPOBEICHHS UCCIIEI0BaHuUA);
OTPEeNATh MOTeHINATbHBIC 3aTPYIHEHUS NIPU PELICHUU y4eOHON U MO3HABATEIbHOM 3a1a4u
Y HAXOJWTb CPEJICTBA Ui UX YCTPAHEHUS;

OTHCHIBATh CBOM OMBIT, OPOPMIISISL €ro Al Nepedadd APYruM JIIOJSM B BUJAE TEXHOJOTUHU
pelIeHUs MTPaKTUYECKUX 3aj[ad OMPeeIEHHOrO Kiacca;

TJIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIMBUIYaIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

3. VYMeHME COOTHOCHTH CBOM JEHCTBUS C IUIAHMPYEMBIMH DE3yJIbTaTaMM, OCYIIECTBIATH
KOHTPOJIb CBOEH JAEATEeIbHOCTH B MPOIECCE JOCTHIKEHHUS Pe3ylbTaTa, OMPENeNATh CIIOCOOBI
JEUCTBUI B paMKaxX MPeJIOKEHHBIX YCIOBHHM U TpeOOBAaHUN, KOPPEKTHPOBATH CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCs cuTyarueil. O0yJaromuics CMOXKeT:

OTIPEAEIATH COBMECTHO C IEJAaroroM M CBEPCTHUKAMM KPUTEPHUHU IUIAHUPYEMBIX PE3YJIbTAaTOB
U KpUTEPUHU OLIEHKU CBOEH yueOHOM AeATebHOCTH;

CHCTEMaTH3UpOBaTh (B TOM 4YHCJE BBHIOMpAaTh NPUOPUTETHBIE) KPUTEPUH IJIAHUPYEMBIX
PE3YJIBTaTOB U OLIEHKU CBOEH IEATEIBHOCTH;

OTOMpAaTh UHCTPYMEHTHI JJIs1 OLICHUBAHUS CBOEH JIESTETbHOCTH, OCYILIECTBIIATH CAMOKOHTPOJIb
CBOEH JEATENIbHOCTH B paMKaX MpeI0KEHHBIX YCIOBHM U TpeOOBaHMIA;

OLICHMBATh CBOIO JAEATEIbHOCTh, APTYMEHTUPYS MPUYUHBI JOCTHKEHUS WIM OTCYTCTBUS
IJIAHUPYEMOTIO PE3YIbTATa;

HaXOJUTh JOCTaTOYHBIE CPEICTBA JUIS BBINOJIHEHUS y4eOHBIX IEWCTBUI B M3MEHSIOIIEHCS
CUTYallUU W/WIK MPU OTCYTCTBUU TUIAHUPYEMOTO pe3yibTaTa;



® pa60Ta51 0 CBOCMY ILJIaHY, BHOCHTHb KOPPCKTUBBI B TCKYHIYIO ACATCIIBHOCTH Ha OCHOBC
aHaimm3a U3MCHEHUN CUTyalluu JJid TOJYYCHHA  3allVITaHUPOBAHHBIX  XAPAKTCPUCTHUK
MPOIYKTa/pe3ynbTara;

* YCTAaHaBIMBATL  CBA3b  MEXKJIY  I[OJYYCHHBIMM  XapaKTEPUCTUKAMU  IPOAYKTa U
XApPaKTCPUCTUKAMU IIponecca ACATCILHOCTH M IO 3aBCPIICHHUU ACATCIBHOCTHU HNpCjiaraTb
HU3MCHCHUC XAPAKTCPUCTUK IIpoHecCa A MNOJYUCHUA YIYUHICHHBIX XapaKTCPUCTUK
MPOJIyKTa;

* CBCpATH CBOH I[CﬁCTBI/I)I C OCiIbl0 W IpHU H€06XOI[I/IMOCTI/I HCIIPABJIATH OILIMOKHU
CaMOCTOSITEIBHO.

4. VYMenne OLICHUBATH IMPaBUJIBHOCTb BBITIOJTHCHU A yqe6H0ﬁ 3aJa4du, COOCTBEHHEBIE
BO3MOKHOCTH €€ petieHns. OOyJarommiicss CMOXKET:

* OMNpeAensTh KPUTEPUH MTPaBUIBHOCTH (KOPPEKTHOCTH) BHINIOJIHEHNS yUeOHOU 3a1auu;

* aHAJM3HPOBATh U OOOCHOBBIBATH MPUMEHEHUE COOTBETCTBYIOUIETO MHCTPYMEHTApUS IS
BBITNIOJIHEHUS y4eOHOH 3aauu;

* CcBOOOJHO TOJIB30BaThCSl BBHIPAOOTAHHBIMH KPUTEPHUSIMHU OLIEHKM M CaMOOLIEHKH, UCXOMS W3
1IETTH ¥ UMEIOIIUXCS CPEJICTB, pa3inyasi pe3yabTaT U CIIOCOObI ICHUCTBUM;

* OIICHMBAaTh TMPOJYKT CBOEH JEATeNbHOCTH 1O 33JaHHBIM W/WIM  CaMOCTOATEIbHO
OTpeeIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIETIbIO ACATEIbHOCTH;

* 00OCHOBBIBaTh JOCTHKMMOCTH 1I€TTM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JIOCTYITHBIX BHEIIHUX PECYPCOB;

* (uKCcHpOBaTh U aHAJIM3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

5. Brajgenue OCHOBaMM CaMOKOHTPOJIS, CAMOOLEHKH, NPHHATHS PEIICHUH M OCYIIECTBIICHHUS

OCO3HAHHOTO BbIOOpA B YUCOHOM 1 MTO3HABATEIBHON JeATENhbHOCTH. OOYUaIOIIHIICS CMOXKET:

* Ha0OIIOaTh W aHAJIM3UPOBATH COOCTBEHHYIO YYEOHYIO M TO3HABATEIBHYIO JEATECIBHOCTD U
JEeSTETBHOCTh PYTrUX 00y4aromuXcs B MPOIecce B3aUMOIIPOBEPKH;

* COOTHOCHTBH pEajibHbIC M IUIAHUPYEMbIC Pe3yabTaThl HHIUBHUIYaIbHONW 00pa3oBaTEebHON
JeSITEIBHOCTH U JICJIaTh BHIBOJIBI,

* TPUHUMATH PEUICHHUE B YUCOHO! CUTYaIlMH U HECTH 32 HETO OTBETCTBEHHOCTH;

*  CaMOCTOSITEIIEHO ONPEICIATh MPUYMHBI CBOETO YCIeXa WM HeycreXa M HaXOJIUTh CIIOCOOBI
BBIX0JIa U3 CUTYyaIlMH HEYyCIIeXa;

* PETPOCIHEKTHBHO OIPENCINATh, KaKhe JCUCTBUS TI0 PEUICHHIO YYEOHOW 3ajaud WM
napaMeTpbl 3THX JICHCTBHH TPHUBEIM K TMOJYYCHHUIO HMEIOIIErOCs NPOAYKTa YueOHOMH
NeSTEIIbHOCTH,

* JICMOHCTPHPOBATH MPUEMBI PETYIISIMH CUXO(PH3HOIOTUYCCKUX/IMOIIMOHAIBHBIX COCTOSTHUN
s goctiokeHus: 3ddekra ycrnokoeHus (YCTpaHEHHs] SMOIMOHAIBHON HANPSHKEHHOCTH),
sddekra BoccTaHOBICHUS (OCIAONCHUS MPOSBICHUN YTOMIIEHUS), 3PQeKTa aKTUBHU3ALUU
(TIOBBITIEHUS TICUXO0()U3HOTOTHIECKON PEAKTUBHOCTH ).

Ilo3HaBaTeabHbIe YY /I

OO6yyaromuiics MOJIY4UT BO3MOYHOCTh s popMUPOBaHUS I (S13% {01104

no3HaBatenbHbIX YY/I. 1. YMeHue onpenensTh MOHSATHUS, CO3/1aBaTh 0000IIEHNS, YCTaHABITUBATh

aHaJIOTUH, KJIacCU(UIIMPOBATh, CAMOCTOSATEIHHO BEIOMPATh OCHOBAHUS M KPUTEPUU IS

KIaCCU(UKAIMU, YCTaHABIUBATHIIPUUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTh JIOTHYECKOE

paccyXJeHue, yMO3aK/IIoueHue (MHIyKTUBHOE, JSIYKTUBHOE, [0 aHAJIOTUU) U JeNaTh BBIBO/IBL

OOyyJaromuiics CMOXKET:

* MoAOUpPATh CIOBA, COTIOYMHEHHBIE KITFOUEBOMY CIIOBY, OTIPEIEINSAIONINE €ro MPU3HAKU U

CBOMCTBA,;



BBICTPANBATh JIOTHYECKYIO IIEMIOYKY, COCTOSIIIYIO U3 KJIFOUEBOTO CJI0BA U CONOAYMHEHHBIX EMY
CIIOB;

BBIJICJIATh OOILIMI MPHU3HAK JBYX WM HECKOJBKUX MPEIMETOB WMJIH SBJICHUN M OOBACHATH UX
CXOJCTBO;

00BEeTUHATH NMPEIMETHI U SIBIICHUS B TPYIIIBI 110 ONPECAEHHBIM IPU3HAKaM, CPAaBHUBATH,
KJIAaCCHU(UITUPOBATH U 00001aTh (PAKTHI U SBJICHUS;

BBIJICIISATH SIBJICHUE U3 OOLIETo psijia IpYrux sBJIEHUM;

ONPEENATh OOCTOATENbCTBA, KOTOPbIE MNPEIIIECTBOBAIA BO3HUKHOBEHHUIO CBSI3U MEXKIY
SIBIICHUSIMH, U3 3TUX OOCTOSITENICTB BBIJIENSTH ONPEAEISAIONINE, CIIOCOOHBIE OBITh MPUUMHON
JAHHOTO SIBJICHUS, BBISBIIATH IPUUUHBI U CIIECICTBUS SIBICHUI;

CTPOUTH PACCYXACHHE OT OOIIMX 3aKOHOMEPHOCTEW K YaCTHBIM SBJIEHUSM M OT YacCTHBIX
SIBIICHUN K OOLIIUM 3aKOHOMEPHOCTSIM;

CTPOUTh PACCYXJCHHE Ha OCHOBE CpPaBHEHHUS NPEAMETOB U SIBJICHUH, BBIIENSAS NPU 3TOM
oOu1ue Npu3HaKy;

u3JaraTh NOJy4EeHHYIO HH(POPMAIUIO, UHTEPIPETHPYS €€ B KOHTEKCTE pelaeMoil 3a1auu;
CaMOCTOSITEJIbHO YKa3blBaThb Ha HMH(QOpMAIMIO, HYXKJIAIOUIYIOCS B IpPOBEpKEe, IMpeajgaratb u
MIPUMEHSTH CTIOCO0 MPOBEPKH TI0CTOBEPHOCTH MH(OPMAINH;

BepOATN30BaTh IMOLMOHAIILHOE BIIeYaT/IEHUE, 0Ka3aHHOE Ha HETO HCTOYHHUKOM;

OOBSACHATH SBJICHMS, IPOLECCHI, CBSA3U U OTHOILIEHUS, BBISBISIEMbIE B XOJI€ IMO3HABATEIHHON U
HCCIIEIOBATENIbCKOW  AESITENbHOCTH (MPUBOAUTHL OOBSCHEHHWE C HU3MEHEHHEeM (OpMBI
MPEACTABICHUS; OOBACHSTH, NETATH3UPYSd WU 00001as; OOBSACHATH C 3aJaHHOW TOYKH
3peHHs);

BBISIBJISITh U Ha3bIBaTh MPHYMHBI COOBITHS, SIBJICHHS, B TOM YHCJIE BO3MOXKHBIE/Hambosee
BEpOSITHBIE TPHUYMHBI, BO3MOXKHBIE€ TOCIEACTBUA 3aJaHHONW TPUYMHBI, CaAMOCTOSTENLHO
OCYILIECTBJISISl IPUUMHHO-CJIEICTBEHHBIHN aHaIN3;

JieNiaTh BBIBOJ HA OCHOBE KPUTHUYECKOTO aHaJIN3a Pa3HbIX TOUEK 3PEHMUS, MMOATBEPKAATh BHIBOJ]
cOoOCTBEHHOM apryMeHTaluel Uik CaMOCTOATENbHO OTYyYEeHHBIMU JAHHBIMHU.

2 . YMmenune CO3/1aBaThb, IIPUMCHATL U Hp606paSOBBIBaTB 3HaKH U CUMBOJIbI, MOJCIIN U CXEMBI IJIA
PCUICHHUA yLIe6HBIX M ITO3HAaBAaTCJ/IbHBIX 3aJ1a4. O6yqa}01u1/1171c51 CMOXCT.

0003Ha4YaTh CHUMBOJIOM M 3HAKOM IMPEIMET W/ U SIBJICHUE;

OTIPEEIIATh JOTMYECKUEe CBSA3M MEXKIY MpeAMEeTaMH W/UIU SBJICHUSIMHU, 0003HAYaTh JaHHbBIE
JIOTUYECKHUE CBSI3U C MOMOIIBIO 3HAKOB B CXEME;

co3aBaTh aOCTPAKTHBII WU pealbHbIN 00pa3 mpenaMeTa u/uiu SBICHUS;

CTPOUTH MOJIENIb/CXeMY Ha OCHOBE YCIIOBUH 3aJ]aud /UK crioco0a e€ perieHus;

co3faBaTh BepOalibHbIC, BEUICCTBEHHbIE U HH(OPMAIMOHHBIE MOJEIH C BbIICJICHHEM
CYIIECTBEHHBIX XapaKTePUCTUK OObEKTa i OompeieNieHus crmocoba pemieHus 3aJaddl B
COOTBETCTBUU C CUTYyallUEH;

peoOpa3oBbIBaTh MOJEIM C ILIEJbI0 BBIABICHHUS OOIIMX 3aKOHOB, OINpPENENSIONINX JaHHYIO
MPEIMETHYIO 00J1aCTh;

NEPEBOANUTE CIIOKHYIO MO COCTaBY (MHOTOACHEKTHYIO) MH(OpMAIMIO U3 rpaduyeckoro wiu
(hopMaIN30BaHHOTO (CUMBOJIBHOTO) MIPEJICTABICHHS B TEKCTOBOE M HA00OPOT;

CTPOUTH CXEMY, AJITOPUTM JEHCTBHS, UCIPABIATh WIM BOCCTAHABIMBATh HEU3BECTHBIM paHee
JITOPUTM Ha OCHOBE MMEIOIIErocs 3HaHUs 00 00bEKTE, K KOTOPOMY IPUMEHSIETCS alITOPUTM;
CTPOUTH J10KA3aTEIbCTBO: IPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;
aHAJM3UPOBATh/pe(IeKCHPOBAaTh OMNBIT pa3palOTKM W pealn3alui  y4eOHOTO IPOEKTa,
UCCIIeIOBaHUS (TEOPETHUYECKOTO, AMIMPUUYECKOT0) HAa OCHOBE MPEUIOKEHHOW MpOoOIeMHOM
CHUTYallUH, IOCTABJICHHOM LI W/UIIU 3alaHHBIX KPUTEPHEB OLIEHKU MPOJIyKTa/pe3ysbTara.

3 CmbicnoBoe yreHne. OOyJaronuiicss CMOXKET:



* HaXOAWTh B TeKcTe TpeOyemyro uHPopManuio (B COOTBETCTBUM C LEISAMU CBOEH
JESITEIBHOCTH );

* OPUEHTUPOBATHCSI B COJAEPKAHMM TEKCTA, IIOHMMATh LEJIOCTHBIM CMBICH TEKCTa,
CTPYKTYpUPOBATh TEKCT;

* YCTaHaBJIUBATh B3aUMOCBSI3b OIMCAHHBIX B TEKCTE COOBITUM, IBJICHUMH, IPOLIECCOB;

* PE3IOMUPOBATh INIABHYIO UJICIO TEKCTA;

* KPUTHUYECKHU OIIEHUBATH COJEpKaHue U GopMy TEKCTa.

4, ®opmupoBaHHMEe M Da3BUTHE DKOJOTMYECKOTO MBINUIEHUS, YMEHHME IIPUMEHATH €ro B

[I03HABaTEIbHONW, KOMMYHUKATHBHOW, COLMAJBbHOM HIpakTHKE U  IpodeccuoHaTbHOU

opueHTanuu. O0yJaromuics CMOXKET:

* OMpeAeNsATh CBOE OTHOIIEHUE K IPUPOTHON Cpeie;

* aHAJIM3MPOBATh BIMSHUE 3KOJOTUUYECKUX (PAKTOPOB Ha Cpeay OOMTaHUSI KUBBIX OPraHU3MOB;

* IIPOBOJIUTH MPUYMHHBIN 1 BEPOSITHOCTHBIN aHAJIN3 SKOJIOTUYECKUX CUTYaLIUM;

* IIPOTHO3MPOBATh M3MEHEHMs] CUTyallUd NpPU CMEHE NEHCTBUS OJHOTO (paKkTopa Ha JEHCTBUE
npyroro ¢akropa;

* pacmpoCTpaHsITh 3KOJOTHYECKHE 3HAHUS M y4acTBOBATh B IMPAKTHYECKHUX JejaxX IO 3alluTe
OKpY)KaroIlenl Cpeibl;

* BpIpaXkaTh CBOE OTHOILIEHUE K IPUPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJETHU, IPOEKTHHIE
paboTHI.

5. Pa3Butne MOTHUBAIIMHU K OBJIAJACHUIO Ky.]'[BTypOﬁ AKTHUBHOT'O HCIIOJIb30BaHU CHOBapeﬁ n

JIPYTUX MOUCKOBBIX cucTeM. OOyJarommiicss CMOXKET:

* OmnpeaensTh He0OXOAUMBbIE KITIOUEBbIE IIOMCKOBBIE CIIOBA U 3aPOCHI;

*  OCYILIECTBJISITh B3aUMOJIEHCTBUE C ANEKTPOHHBIMU MOMCKOBBIMH CUCTEMaMHU, CIOBAPSMU;

* (QopMUpOBaTH MHOXECTBEHHYIO BHIOOPKY M3 MOUCKOBBIX MCTOYHHUKOB JII OOBEKTUBHU3ALUU
pe3yNbTaTOB MIOUCKA;

* COOTHOCHUTH MOJYYECHHBIE PE3YJIbTAThl IOMCKA CO CBOEH IEATENLHOCTBIO.

Kommynukatuubie YV /|

1. VYmenme opranuzoBbIBaTh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JEATENLHOCTH C
YUUTEIEeM U CBEPCTHUKAMH; pab0TaTh UHAUBUAYAIBHO U B TPYIIE: HAXOIUTH OOIIee pelIeHne U
pazpeniath KOH(IUKTH HA OCHOBE COTJIACOBAHMS MO3HUIMKM U yuéTa HHTEPECOB; (hOopMyIUpOBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHE. OOyJarOmUNCs CMOXKET:

* OMpeAeNsATh BO3MOXKHBIE POJIU B COBMECTHOM J€SITEIbHOCTH;

* UrpaTh OMPENEIEHHYIO POJIb B COBMECTHOM JIEATEIbHOCTH;

* IPUHUMATH MO3UILHI0 coOeCeHNKA, MOHNUMAsI TTO3UIIUIO IPYroro, pa3inyarh B €ro peyu:
MHEHUE (TOUKY 3pEHHUsI ), JOKa3aTeNbCTBO (apryMEHTHI), (DaKThl; TUIIOTE3bl, AaKCHOMBI, TEOPUH;

* OMpeAensiTh CBOM JEHCTBUS U JACWCTBUS TapTHEpPaA, KOTOpBIE CIOCOOCTBOBAIM MU
MPEMSITCTBOBAIU MPOAYKTUBHON KOMMYHHKAIIHH;

* CTPOUTH MO3UTHUBHBIC OTHOILICHHUS B TIPOIECCEe YUeOHOM U MO3HABATEIbHOM AESITeTbHOCTH;

* KOPPEKTHO U AapryMEHTHUPOBAHHO OTCTaWBaThb CBOK TOYKY 3pPEHHUS, B JIUCKYCCUU YMETh
BBIJIBUTaTh KOHTPAPTYMEHTHI, Mepedpa3supoBaTh CBOIO MBICIL (BIAJCHHE MEXaHU3MOM
9KBHUBAJICHTHBIX 3aMEH);

* KPUTHUYECKA OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM  TIpHU3HABaTh
OIIMOOYHOCTH CBOET0 MHEHHSI (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

* TpejyiaraTh aabTePHATUBHOE PEIICHNE B KOH(PIUKTHON CUTYyaIlUU;

¢ BBIACIIATH O6H_[yIO TOYKY 3pCHUA B NUCKYCCUH;



¢ JOTOBApPUBATLCA O IIpaBWJIaX W BOIIpOCax IJIA 06Cy)K,[[€HI/I$I B COOTBETCTBHH CIIOCTaBJICHHOM
repen rpyImon 3a1auen;

* OpPraHHU30BHIBATH YUEOHOE B3aUMOJICHCTBUE B TPYIIE (ONPEALNIATh O0IINE EIH, PACIPEICIATh
pOJIH, TOTOBAPUBATHCS IPYT C APYTOM U T. 1.);

* YCTpaHATb B paMKax Aauajora Pa3pPLIBLI B KOMMYHUKAIHUHU, 06yCJIOBJI€HHbI€
HETIOHUMaHHUEM/HETPUSITHEM CO CTOPOHBI coOeceHWKa 3amadyd, (HOpPMBI WIHM COICpKAHUS
Janora.

2. VYMeHHE OCO3HAHHO MCIOJb30BaTh pEYEBHIE CPEACTBA B COOTBETCTBUM C 3ajadeil
KOMMYHUKAIUU JJI1 BBIPAXKEHUSI CBOMX YYBCTB, MBICJICH M MOTPEOHOCTEN ISl TUIAHUPOBAHUS U
pPEryJISIIMUA CBOEU NEATEIIbHOCTH; BJIAJEHUE YCTHOM M NMHCBMEHHOW PEYbI0, MOHOJOTHYECKOU
KOHTEKCTHOM peubto. OOyJaronuiicss CMOXeT:

* OmpeacidaTh 3aJa4y KOMMYHHUKAIIMU U B COOTBETCTBUH C Hell OT6I/IpaTI> PEYECBBIC CPCACTBA,

* 0oTOMpaTh U UCHIOJB30BATh PEUEBBIE CPEICTBA B MIPOLIECCE KOMMYHHUKAIUU C IPYTUMU

JIIOJIbMU (JIMaJor B Mape, B MaJol Ipymie u T. 1.);

* NPEICTaBJISATHh B YCTHOW WJIM MUCHbMEHHOMN (popme pa3BEPHYTHIN IIaH COOCTBEHHOMN
NEeSTENBHO-

CTH;

* coOnroaaTh HOPMBI MMyOJIMYHOM Peyu, perjlaMeHT B MOHOJIOTE U JUCKYCCUU B COOTBETCTBUHU C
KOMMYHUKATUBHOM 3a/1auei;

* BbICKa3bIBaTh M OOOCHOBBIBaTH MHEHHE (CYXKJEHME) M 3alpalliBaTh MHEHHE HapTHEpa B
paMKax quaora;

* NPUHHMMATH PEIICHUE B XOJI€ JUAajIora U COIJIaCOBBIBATh €r0 ¢ COOECETHUKOM;

*  CO37aBaTh INMCbMCHHBIE KIMIIMPOBAHHBIC U OPUIMHAIBHBIE TEKCTHI C HCIIOJIB30BAHAEM
HEOO0XOAUMBIX PEUEBBIX CPEACTB;

*  HCIIOJIb30BaTh BepOasIbHbIE CPEICTBA (CPEACTBA JIOTHUECKOH CBSI3M) IS BBLACTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHMS,

*  HCIIOJIb30BaTh HeBepOaJIbHbIE CPEACTBA WJIM HaIJISIHbIE MaTepHalibl, MOArOTOBJIECHHbIE/
0TOOpaHHbIE O] PyKOBOJICTBOM YUUTEIIS;

* JenaTh OLICHOYHBIM BBIBOJ O JOCTH)KCHUU LEIM KOMMYHHKALMU HENOCPEACTBEHHO IOCIIE
3aBEpILEHUS] KOMMYHUKAaTUBHOI'O KOHTAKTa U 0OOCHOBBIBATH €TO0.

3. ®opmupoBaHMe M  pa3sBUTHE KOMIIETEHTHOCTM B  00JacTH  HCIOJIb30BaHUs

MH(OPMALIMOHHOKOMMYHUKAIIMOHHBIX TexHoorui (ganee — MKT). O6yuaromuiics CMOXKET:

* [IeJICHANIPABIIEHHO HCKAaTh M HCIOJIb30BaTh MH(POPMAIMOHHBIE PECYpPChl, HEOOXOAUMBIE IS
pelieHus yueOHbIX U MPaKTUYECKUX 3a7a4, ¢ momolnbio cpeacts UKT;

* BBIOMpATh, CTPOUTH M HCIIOJIB30BATh AJCKBATHYI0 MH(POPMAIMOHHYIO MOJIENb JUIs Mepeaadu
CBOMX MBICJICH CpPEICTBAMHU €CTECTBEHHBIX M (POPMAJIbHBIX S3BIKOB B COOTBETCTBHH C
YCIOBUSMU KOMMYHUKAIIUH;

* BBLICATh MH(DOPMAIIMOHHBIA acCTeKT 3aJlaud, ONEepPUpPOBaTh JAaHHBIMU, MCIIOJIBH30BATh MOIENb
peuieHus 3a1a4u;

* ICMONBh30BaTh KOMIIBIOTEPHBIE TEXHOJOTHMH (BKIIOYas BHIOOpD aJE€KBaTHBIX  3ajade
WHCTPYMEHTAIBHBIX MPOTPAMMHO-AMMapaTHbIX CPEACTB U CEPBUCOB) JJSl  PEIICHUS
MHOOPMALIMOHHBIX W KOMMYHUKAIIMOHHBIX Y4eOHBIX 3a/Ja4, B TOM UYHUCIE: BBIUHCICHHE,
HamucaHue MUCeM, COUMHEHHH, TOKIA0B, pedepaToB, CO3JaHIE MIPE3ESHTAINHA U Ap.;

* MCMOJh30BaTh HHPOPMAIIHIO C YYETOM ITHUYECKHUX U MMPABOBBIX HOPM;

* co3/iaBaTh WH(GOPMAIMOHHBIE PECYPCHl PA3HOTO TUIA U JUIS Pa3HBIX ayAUTOPUI, COONOIATH
MH(OPMALIMOHHYIO TUTHEHY U TIpaBUiia HHPOPMAITMOHHOHN 06€30MacHOCTH.



IIpeameTHbIe pe3yabTaThl

OOyuaromuiicss TMOJYYUT BO3MOXKHOCTH s (OPMUPOBAHMS  CICAYIOIIUX IPEIMETHBIX
pe3yJIbTaTOB:

*  3HAHUA O NPUPOJAC BAKHEHIINX (U3NUECKUX SBICHUN OKPYKAIOLIETO MUPAa M MOHUMAaHHE
CMBICIIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBSA3b N3YUYEHHBIX SBJICHUM;

*  yYMEHMs I0JIb30BaThCs METOJIaMU HAYYHOTO MCCIENO0BAaHHUS SIBJICHUN IPUPOJIbl, IPOBOAUTH
HAOJIOEHUS, TUTAHUPOBATh W BBINOJHATH OKCIEPUMEHTHI, 00pabaThIBaTh Pe3yJabTAThI
M3MEPEHUH, TPEACTABIATh PE3yIbTaThl U3MEPEHU C MOMOIIBI0 TabmuI, rpadgukoB u Gopmy,
oOHapyXHBaTh 3aBUCHMOCTH MEXIy (U3MYECKUMH BEITUYMHAMH, OOBSICHATH MOJyYCHHBIC
pe3yJbTaThl U JeJ1aTh BbIBOJIbI, OLIEHUBATh T'PAHUIIbI IOTPEUTHOCTEN PE3y/IbTaTOB U3MEPEHMUI;

*  yMEHHS NPUMEHSTHh TEOPETHUYECKUE 3HAHMS 1O (PU3MKE Ha MPaKTHKe, pemarh (Gu3ndecKue
3a/1auM Ha IPUMEHEHHE TIOJyYeHHBIX 3HAHUM;

*  YMEHHS W HaBBIKH MPUMEHSATH MOJyICHHBIC 3HAHUS /ISl OOBSCHEHUS PUHIIUIIOB JCHCTBHS
BAKHEHIINX TEXHUYECKUX YCTPOWCTB, PELIEHUS MPAKTUYECKUX 3aJad IMOBCEIHEBHOW KHU3HHU,
obOecnieueHrss 0€30MacHOCTH CBOEM JKM3HU, PAllMOHAIBHOTO MPHUPOJIOTOIL30BAHUS U OXpaHBI
OKpYKaIOLIEH Cpeibl;

*  (opmupoBanue yoexaeHHUsS B 3aKOHOMEPHOI CBSI3M U TIO3HABAEMOCTH SIBJICHUN TPUPOJIBL, B
O00OBEKTUBHOCTH HAyYHOTO 3HAHUS, B BHICOKOM LIEHHOCTM HAyKH B Pa3BUTUU MaTepUaIbHOU U
JyXOBHOU KYJIBTYpBI JIFOJIEH;

*  pa3BUTHE TEOPETHUECKOIO MBIIUICHHUS Ha OCHOBE (POPMUPOBAHUS YMEHUN yCTaHABIMBATh
(baxThl, pa3IU4aTh TPUINHBI U CIIEACTBUS, CTPOUTh MOJEIH U BBIIBUTATh THITOTE3bI, OTHICKUBATH
u hopmMynupoBaTh J0Ka3aTENbCTBA BBIABHUHYTHIX T'MIIOTE3, BBIBOJUTH U3 SKCIEPUMEHTAIBHBIX
(haKTOB M TEOPETUUYCCKUX MOJIeTieH (PU3UIECKUE 3aKOHBI,

* KOMMYHHKAaTHUBHBIE YMEHHMs: JOKJIaJbIBaTh O pe3ylbTaTaXx CBOEr0 HCCIIEJOBaHMUS,
y4acTBOBATh B JUCKYCCHHU, KPATKO M TOYHO OTBEYaTh Ha BOMPOCHI, HCIOIb30BaTh CIPABOUHYIO
JTUTEpaTypy U JApyrue HCTOYHUKH HH(GOpMaIUU.

Il. Conep:xanune yuebHoro mpeamera (mpakTHdeckas 4acTh Y4eOHOIO COJAep:KAHMS
npeaMera ycHJeHAa MaTepuaJbHOTeXHUYEeCKOW 0a30ii umentpa «Touka pocray,
HCNOJIb3YeMOro Ui  peaju3aluu  00pa3oBaTeIbHBIX MNPOrpaMM B  paMKax
npenoJaBaHus (PU3UKH)

dusuka 1 pudndecKue MeToAbl H3yYeHUsI IPUPOABLI

Oduzuka — Hayka o npupoje. Habmionenune u onucanue ¢usznyeckux spieHui. Ousnveckue
npuOopbl. U3UYECKre BETUYMHBI U UX U3MepeHue. [lorpenHocTu u3mMepeHuii.

MexnayHnapoanas cucreMa enuHull. Haydnelii meton mo3HaHus. PU3MYECKHI HKCIIEPUMEHT U
¢uznueckas teopus. Hayka u Texnuka.

JdeMoHCcTpaunu (c HCII0JIb30BAaHHEM o0opynoBaHus «Touka pocTay)
Habmonenunedusnueckux  gBleHUN: CBOOOAHOTO TMaJeHUs TeN, KoJleOaHWil MasTHHKA,
MPUTSKEHUE CTATBHOTO 11apa MAarHUTOM, CBEUEHUE HUTHU AJIEKTPUYECKOU JIaMIIbI.

dusnueckue npuodopsl.

JlabopaTopnrpie padoThl ¥ ONEBITEI (¢ HcmoJb30BaHueM o0opynoBanusi «Touka pocray»)

OHpeI[eJ'IeHI/IC HCHBI ACJICHUS HIKAJIbI U3BMEPUTECIIBHOT'O an6opa. I/I3MepeHHe JJIMHBI.
I/I3MepeHHe o0BeMa JKUJIKOCTHU U TBEPpAOTO TCIIA. I/ISMCpCHI/IC TEMIICPATYPHI.

Mexannueckne siBJECHHUSA
Kunemaruka Jlunamuka

3aKOHEBI COXpaHCHUA UMITYJIbCa U MEXaHHUYeCKOI OHEpPIrun MexaHnnueckue KoJieOaHHs U BOJTHEI



Mexanuueckoe JBrxeHue. OTHOCUTENBHOCTD ABMXeHUs. Cuctema orcuera. Tpaekropus. [1yTh.
[IpsimosmHeiiHOe paBHOMEpHOE JABM)KEHHE. (CKOpOCTbh PaBHOMEPHOTO  MPSAMOJIMHEHHOTrO
JBUKEHMS. MeTo 1l U3MEPEHUs PACCTOSHUS, BPEMEHU U CKOPOCTH.

HepaBHoMepHoe nBmxeHrne. MrHOBEHHasi CKOPOCTh. Y CKOpeHUE. PaBHOYCKOpPEHHOE JBHKECHUE.
CBoboanoe nagenue tei. I'paguku 3aBUCUMOCTH ITYTH ¥ CKOPOCTH OT BPEMEHHU.

PaBHOMEpHOE BMXKEHHE IO OKPY)XHOCTH. [lepnon u yactora oOparieHus. SIBineHue HHEPIHH.
IIepseiii 3axk0oH Herorona. Macca tena. IInoTHoCTh Bemectsa. MeToasl H3MEPEHHs MacChl U
IJIOTHOCTH.

B3aumopeiicteue Ten. Cwma. IlpaBuno crnoxenust cuin. Cuna

yOpYrocTy. MeToibl U3MEPEHUS CUITBI.

Bropoi1 3akon Herotona. Tpernii 3akoH HeroToHa.

Cuna 1sbxecTu. 3aKOH BCEMUPHOTO TsAroTeHus. VickyccTBeHHble criyTHUKN 3emin. Bec tena.
HesecomocTs. I'eonieHTprdeckas ¥ relMolieHTpruuecKas cucteMbl Mupa. Cuiia TpeHusl.

MomMmeHT cumbl. Y cnoBHs paBHOBECHS pbiuara. L{eHTp TskecTH Tena. Y CIOBUSI paBHOBECHS TEN.
Nmnynbc. 3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE IBUKEHHE.

Pabota. Momtnocts. Kunernueckast sueprust. [loTeHnmanbHas 3HEprusi B3aUMOICUCTBYIOIINUX TE.
3aKoH coxpaHeHHs] MexaHnueckoi sHepruu. [Ipocteie Mexanu3mel. KoagduimeHt nosie3Horo
nercTBus. MeToibl U3MEPEeHUs SHEPTUH, PaOOThHl U MOLTHOCTH.

Hasnenue. AtmocdepHoe naBienrne. Metoapl u3mMepeHus nasienus. 3akoH [lackars.
l'unpaBnuueckue MamuHbl. 3aKkoH ApxuMena. Y ciaoBHe MIaBaHus Tell. MexaHndeckue
koJsiebanus. [lepuon, yacrora u amruTyaa koiaedbannii. [leprnosa konedanuii

MAaTEeMAaTHYECKOr0 U MPYKUHHOIO MAITHUKOB. MexaHn4yeckue BOJHBI. [[1Ha BOJIHBL 3BYK.
Jemoncrpanuy (¢ ucnosib30BaHueM odopyaoBanus «Touka pocray)

PaBHOMepHOE TIpsiMONIMHEHOE NBHKeHHE. OTHOCUTEIBLHOCTh ABH)KEHUSA. PaBHOYCKOpEHHOE
JBUKEHHUE.

Hamnpasnenne ckopocTy pyu paBHOMEPHOM JABMKEHUU IO OKPYKHOCTHU. SIBJIIEHHE NHEPLIUU.
BsaumonelicTBue Tel.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT AeopManivy npy>KUHBI.

Cnoxenue cwi. Cuna tpenus. Bropoit 3akon Hetorona. Tpetuit 3akon HeroTona. HeBecomMoCTb.
3aKOH COXpaHEHUsl UMITYJIbca. PeakTUBHOE IBIKEHHE.

N3menenune SHEPIruu Tela TMpPU  COBEPUICHHH PabOTHI. [IpeBpamenus
MEXaHUYECKOM SHEPTUH U3 OJAHOM POPMBI B JPYTYIO.

3aBUCHUMOCTD JaBJIEHUS TBEPAOIO TeJla Ha ONOPY OT ACUCTBYIOIIEH CUIIBI U TUIOIIAAHA OMOPHI.
Ob6napyxenue armochepHoro nasiaeHus. Mizmepenune arMochepHOro AaBiieHUs 6apoOMEeTpOM -
aAHEPOUJIOM.

3akoH Ilackansa. ['uppaBnuyeckuii npecc. 3akoH Apxumena. [Ipocteie MexaHu3Mbl. Mexanudeckue
KosiebaHus. MexaHn4eckre BOJHbI. 3ByKOBbIE KOJe0aHus. Y CIOBUS paclpoOCTpaHEHUs 3ByKa.

JladopaTopnplie pa0OTEI M ONBITEI (¢ MCMOIB30BaHNeM 000pyaoBaHus «Touka pocray)

N3mepenune cCKoOpoCTH paBHOMEPHOTO JBUKECHMSL.

N3ydyeHne 3aBUCMMOCTH IIyTH OT BPEMEHM NP PAaBHOMEPHOM U PaBHOYCKOPEHHOM JIBHKEHUU
N3mepenne ycKOpeHHs PSMOJIIMHEHHOTO PaBHOYCKOPEHHOTO IBMXKEHM. 3MepeHne Macchl.
N3mepenue mIoTHOCTH TBEPAOTo Tena.i3Mepenue mIoOTHOCTH KUIKOCTH.

N3mepenue cuipl AMHAMOMETPOM.

CrnosxeHue cuil, HallpaBJIEHHBIX BOJIb OJHON NpsiMoi. Cl10KeHHe CUJl, HalPaBJIEHHBIX 110 YTJIIOM.
HccnenoBanue 3aBUCMMOCTH CHIIBI TSDKECTH OT MaccChl Tela.

Hccnenosanue 3aBUCUMOCTH CHWJIBI  YIPYroCTH OT  YAJUHEHHUS HPY>KUHBIL.

N3mepeHue :KeCTKOCTH IPYKUHBL.



HccnenoBanue cuiibl TPEHHUS CKOJIbXEHUs. M3Mepenne ko uimeHTa TpeHus: CKOJIbKEHUSL.
HccnenoBanue yciaoBuid paBHOBecHs pelyara. HaxoxaeHue eHTpa TsKeCTH IJI0CKOro Tela.
Brruncnenune KII/] HakIIOHHOM IIOCKOCTH.

N3mepeHne KNHETUYECKOM YHEPTUN Tea.

N3mepenue n3MeHeHus IOTEHIMAIbHOW dHEeprum Tena. M3Mepenne MOIHOCTH.

N3mepenue apxumMe0Boil cwiibl. M3ydeHne ycioBui IuiaBaHus Tedl.

N3ydeHue 3aBUCUMOCTH Mepuo/ia KoieOaHui MasiTHUKA OT JAJIMHbI HUTH. V3MepeHune yckopeHus
cBOOOTHOTO Ta/IEHUS C TOMOIIBIO MAasITHUKA.

N3ydeHne 3aBUCUMOCTH Mepuo/ia KoJieOaHU Ipy3a Ha IPY>KMHE OT MaccChl Ipysa.

BbinyckHUK Hay4uuTCs:

*  pacrno3HaBaTb MEXaHUYECKHUE SIBJIEHUS U OOBSICHATH HA OCHOBE HMEIOLIUXCS 3HAHHUU
OCHOBHBIE CBOWCTBA WIH YCIIOBUS IIPOTEKAHMS ITHX SBJIICHUI: paBHOMEPHOE U PABHOYCKOPEHHOE
MPSIMOJIMHENHOE IBMKEHHE, CBOOOTHOE MaJIeHUE TeJl, HEBECOMOCTh, PABHOMEPHOE JBUKEHHE 110
OKPYXXHOCTH, HWHEpUMs, B3aUMOJCHCTBHE TeJ, IIepenada JaBJICHHs TBEPABIMH TEJIAMH,
KUAKOCTAMU M Ta3aMM, aTMOC(EepHOE NaBJ€HME, IJIaBaHUE TeJ, paBHOBECHE TBEPIBIX TEll,
KoJiebaTeNnbHOE ABMKEHUE, PE30HAHC, BOJTHOBOE JIBUYKEHUE;

*  ONHKCHIBATh M3yYCHHBIC CBOHCTBA TEJ M MEXaHUYECCKHE SBJICHHS, WCIOJB3YS (U3HUYSCKUE
BEJIUYHMHEL: IyTh, CKOPOCTh, YCKOPEHHE, Macca Tella, IJIOTHOCTh BENISCTBA, CHWJIA, JIaBJICHHE,
UMITYJIBC Teja, KWHETHYEeCKas JHEprus, MOTCHIMAlIbHAs JHEPrus, MeEXaHW4eckas padora,
MexaHndeckass MouiHocTh, KIIJ[ mpoctoro mexanwsma, cujia TPEHHUs, aMIUIUTy[Aa, MEPHOA U
9JacToTa KoJieOaHWM, UTHHA BOJHBI U CKOPOCTh €€ PaclpOCTPaHCHHUS, IPH ONMCAHUH MPaBUIHHO
TPakTOBaTh (PU3UYECKUI CMBICI HCIONb3YEMbIX BEIMYMH, HMX OO0O3HAUYEHUS U EIUHHIIBI
U3MepeHus, HaXOAUTh (OPMYJIbl, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEJIUYUHY C APYTUMU
BEJTMYMHAMU;

*  aHaJIM3UPOBATH CBOMCTBA TEJ, MEXaHUUECKUE SIBJICHUS U MPOIIECCHI, UCTIOIb3Yys (PU3NYECKIE
3aKOHBl W TPUHIUIBL: 3aKOH COXpPAaHEHMsSI JHEpPruH, 3aKOH BCEMHPHOTO TATOTEHUS,
paBHozeicTByromas cuia, I, I u III 3akonsl HbroTOHa, 3aKOH COXpaHEHUS HMMITYJIbCa, 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumena; MpH 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U €r0 MaTeMaTUYeCKOE BhIPAKEHUE;

*  pa3nuyaTh OCHOBHBIC NMPU3HAKH H3YYCHHBIX (PU3NYECKUX MOJeNel: MaTepuaibHas TOYKa,
MHEpLHAIbHAS CHCTEMa OTCUETA,

* pemiarh 3aJayd, HCIOJIB3YS (PU3MYECKHE 3aKOHBI (3aKOH COXpaHEHUS DHEPruu, 3aKOH
BCEMUPHOTO TiroTenus, npuHoun cyneprnoszuuuu cui, |, Il u Il 3akonsr Helorona, 3akoH
COXpaHeHUs wuMImylnbca, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) U (HOpMYyIIbI,
CBsI3bIBaNOIIME (U3UYECKUE BEIMYUHBI (MyTh, CKOPOCTb, YCKOpPEHHE, Macca Tefa, IJIOTHOCTb
BEIIECTBA, CHJIA, JABJICHHUE, UMIYJIbC Tella, KMHETUYecKas SHEeprus, MOTCHIMAIbHAs SHEeprus,
MexaHuuyeckas paborta, mexaHumdeckas mourHocts, KIIJ| mpoctoro mexanusma, cuia TpeHUs
CKOJIbKEHUS, aMIUIUTyJa, TEepPUOJ W YacToTa KoleOaHWl, JJIWHA BOJHBIM CKOPOCTh €€
pacmhpocTpaHeHus): Ha OCHOBE aHajM3a YCJIOBHS 3aJauyd BBIACNIATH (PU3UUYECKHE BEIMUYUHBI U
(dbopMyIbl, HEOOXOAUMBIE [Tl €€ PelIeHus], U IPOBOJUTH PACUETHI.

Buinycxknux nonyuum 603mMoxiCHOCMb HAYYUMBCA:

*  UCNONBL308AMb 3HAHUSL O MEXAHUYECKUX ABIEHUAX 8 NOBCEOHEeBHOU JHCUSHU O 0DecneyeHus
bezonacnocmu npu obpaujenuu ¢ npudOpamuy U MexHU4eCKUMU yCmpoucmeamu, 0Jisk COXPaHeHUs!
300p08bsL U COONIO0EHUSI HOPM IKOJIO2UHECKO020 N0BedeHUs 8 OKpYicalouell cpeoe;

*  NpUBOOUMb NPUMEPbI NPAKMUYECKO20 UCHONbI08ANUA (DUUUECKUX 3HAHUL O MEeXAHUYEeCKUX
ABNEHUAX U QUIUYECKUX 3AKOHAX, UCNONb308AHUSA B0300HOBIAEMbIX UCMOYHUKOS IHEPIUU;
IKONIO2UUECKUX NOCAEOCMBULL UCCIe008AHUA KOCMUYUECKO20 NPOCMPAHCINEA,



*  pasauuame Sparuybl NPUMEHUMOCIU PU3UYECKUX 3aKOHO8, NOHUMAMb 6Ce0duull Xapakmep
@yHOaMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHMEHUS MeXAHUYECKOU OHep2uU, 3aKOH COXPAHeHUs
UMNYTIbCA, 3AKOH 8CEMUPHO20 MALOMEHUS) U 02PAHUYEHHOCTNb UCNOIb308AHUS YACTNHBIX 3AKOHO8
(3axon I yka, 3axkon Apxumeda u op.);

*  npuémam noucka u @QOopmMyIUPOSKU OOKA3ZAMENbCME GbIOBUHYMbIX 2UNOMe3 Umeopem
UYEeCKUX 8b160008 HA OCHOBE IMNUPULECKU YCIAHOBIEHHbIX (DaKmos;

*  HAX00UMb A0EK8AMHYIO NPEOJIONCEHHOU 3a0aye GU3ULEeCKVI0 MOOelb, pazpeutams npooiemy
HA OCHOBE UMEIOWUXCS 3HAHUL N0 MEeXAHUKE C UCNONb308AHUEM MAMEMAmuiecKko20 annapamad,
OYEHUBAMb PealbHOCMb NONYUEHHO20 3HAYEHUS PUULECKOU 8eTUYUNDL.

MounekyasipHasi pu3uKa ¥ TEPMOAMHAMUKA

Crtpoenue u cBoiicTBa BemiecTB TerIoBbIe SIBICHUS

Crpoenue BemiecTBa. TemoBoe JBMKEHHE aTOMOB U MOJIEKyJd. BpoyHOBckoe ABM)KEHHE.
HMudbdysus. BzaumonelictBue yacTull BemiecTBa. MoJenu CTPOCHUSI Ta30B, >KHAKOCTEH U
TBEPJIBIX T€J U O0BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MOJIEICH.

TennoBoe paBwxkeHue. TermnoBoe paBHOBecue. Temmepatrypa u ee usMmepeHue. CBsi3b
TEMIIEPATYpPhl CO CPETHEN CKOPOCTHIO TETIOBOTO XaOTHUYECKOTO JBMKEHUS YacTull. BHyTpeHHss
sHeprus. PaboTa u Temsonepenaya Kak cnocoObl M3MEHEHUs BHYTpeHHEH sHepruu tena. Bumabt
TeIUIonepeiaun: TeIIONPOBOIHOCTh, KOHBEKIUS, U3aydeHrne. KommuectBo TernoTsl. Y aenbHas
TEIJIOEMKOCTh. 3aKOH COXpaHEHUs SHEPTUH B TEIJIOBBIX MPOIIeccaX.

Hcnapenne n konneHcanus. Haceimennsiii map. BnaxxHocts Bo3ayxa. Kunenne. 3aBucnMmocts
TeMIIepaTypbl KUIICHUS OT JaBieHus. [[naBiaenune u kpuctaymu3amnus. Y nejabHas TerioTa
IJIaBJICHUA U TapooOpa3oBaHus. Y IeiabHas TeIjioTa cropanus. Pacuer koinyecTBa TEIIOTHI IPU
TEII000MeHe.

[Ipunnumer paboTel TerIOBbIX nBurareneid. IlapoBas TypOwHa. JIlBurarenb BHYTPEHHETO
cropanus. PeaktuBnbiii nBuratens. KIIJ[ TemmoBoro mpurarens. OObsiCHEHHE YCTPOWCTBA M
MIPUHLATIA JEUCTBUS XOJIOAWIBHHUKA.

[IpeoOpa3oBanusi HEPruM B TEIUIOBBIX MalIMHaX. DKOJOTHYECKHUE MPOOJIeMbl HCIOIb30BaHUS
TEIJIOBBIX MAILUH.

JeMoHcTpaumu (¢ ucnosib3oBanueM odopyaoBanus «Touka pocray)

Cxumaemocts razoB. Juddysus B razax m xuaxoctsx. Mojaenb XaOTUYECKOTO JBUIKCHHUS
MoJieKyl. Mojienb OpOyHOBCKOTO JIBUKECHHUSI.

Coxpanenne oObeMa XUAKOCTU NpuU H3MeHEHUH ¢opMbl cocyna. CremieHue CBHUHIIOBBIX
uunuHApoB. [IpuHnun nenicTBus TepMoOMeETpa.

W3meHeHne BHYTpEHHEH SHEpPruuM Tela IPH COBEpIICHHH padoThl U MpH TeIUlonepeaaye.
TennonpoBoAHOCTH pa3IMUHBIX MaTepuanoB. KOHBeKIMA B )KUIKOCTAX U razax. Temonepenaya
IIYTEM U3JIyYEHUS.

CpaBHEHME YIEIbHBIX TEIUIOEMKOCTEM pAa3iM4YHbIX BewlecTB. SIBneHue wucnapenus. Kunenue
BO/IBI.

[TocTosiHCTBO TeMIEpaTypbl KUIIEHUS AKUIKOCTHU. SIBIEHUS IJIaBJIEHUS U KPUCTAJUIU3ALINH.
N3mepenne  BIaXXHOCTHM  BO3AyXa  IICUXPOMETPOM WM  TUTPOMETPOM. Y CTpPOMCTBO
YEeTHIPEXTAKTHOTO JIBUTATElIsI BHYTPEHHETO CrOpaHusi. Y CTPOMCTBO MapoOBOM TypOUHBI
JlabopaTopueie padoThl M _ONBITEI (¢ Mcmoab3oBaHuMeM oOopynoBaHusi «Touka pocra»)
UccnenoBanue nu3MeHEHUs] CO BPEMEHEM TeMIIepaTyphl OCThIBaOIIEH BOJIbl. M3yueHue siBeHus
TeruioooMeHa. MizMepeHne yaenpHO#M TEIIOEMKOCTH BellecTBa. Mi3MepeHne BIaXXHOCTH BO3IyXa.
HccnenoBanue 3aBUCUMOCTH 00OBbeMa raza OT JaBJICHUS MIPH MOCTOSIHHOM TeMIieparype.

BbImycKHUK HayduTCS:

*  pacno3HaBaTh TEIUIOBBIE ABJICHUS U OOBACHATH Ha OCHOBE MMEIOIIMXCS 3HAHW OCHOBHBIE
CBOMCTBA WJIM YCJIOBHS MPOTEKaHUS ITUX sBICHUI: muddy3us, usmeHenne oObEMa TN MpH



HarpeBaHuu (OXJKJICHUH), OOJbIIAs CKUMACMOCTh Ta30B, Majas C)KHMAEMOCTh KHJIKOCTEH U
TBEPABIX TEN; TEIJIOBOE PAaBHOBECHUE, HCHAPEHUE, KOHACHCALMS, IUIAaBJIECHUE, KPUCTAJUIMN3ALIMS,
KHUIICHHE, BJIAXKHOCTh BO3/IyXa, Pa3IMYHbIC CIIOCOOHI TETIONEepEaayy;

*  ONWCHIBATH M3yYCHHBIE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS, HCIOJB3YS (PHU3HUECKHUE
BEJIMYUHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA SHEPIUs, TEMIIEPATYPA, YACIbHAS TEIUNIOEMKOCTb
BEIIECTBA, YAEIbHAs TEIUIOTA IIIABJIEHUS M MapooOpa3oBaHUs, yHAelbHas TEILUIOTa CrOPaHUs
TOIUIMBA, KOAPPHUIIMEHT 0JIE3HOTO JAEUCTBUS TEIUIOBOTO JBUraTelIs; IPU OMMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICI HCIIOJIB3YEMbIX BEIUYMH, WX OOO3HAYCHHWS M EAWHUIIBI
M3MEPEHUs, HAXOIUTh (OPMYIIbI, CBSI3BIBAIONINE NAHHYIO (DU3UYECKYIO BEIWYHHY C APYTHMH
BEJINYNHAMU;

*  aHaJIM3UpPOBAaTh CBOWMCTBA TeEJ, TEIJIOBbIE SIBJICHHUS U TMPOILECCHI, HCIOJb3YSl 3aKOH
COXPAaHEHHUs PHEPIHM; pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHa W €ro MaTeMaTH4eCKoe
BBIPAKEHUE; ® Pa3IMyaTh OCHOBHBIE IPU3HAKU MOJIEJIEN CTPOEHUS ra30B, KUIAKOCTEH U TBEPABIX
Te;

*  pemiath 3aJaud, UCMOJb3ys 3aKOH COXPAHEHHUS SHEPIHH B TEIUIOBBIX MpoIeccax, popmysbl,
CBS3BIBAIOIIME (PU3MYECKHE BEIUYMHBI (KOJMYECTBO TEIUIOTHI, BHYTPEHHSS DHEPrus,
TeMIlepaTrypa, yjAeidbHas TEIIOEMKOCTh BEIIECTBA, YyHAedbHas TeIUloTa IUIaBJIEHUS U
napooOpa3zoBaHus, yAeabHas TEIJIOTa CrOpaHusl TOIUIMBA, KO UIHMEHT MOJE3HOTo NeHCTBUS
TEIJIOBOTO JIBUraTelisl): Ha OCHOBE aHallM3a YCIIOBHUSA 33Ja4y BBIIACIATH (PU3NUECKHE BEIMUNHBI U
(bopMyIibl, HEOOXOIUMBIE [Tl €€ pelleHus], U POBOJUTH PACUETHI.

Bbll’lyCKHuK noJiyyum 603MONCHOCHb HAYYUMbCA!

*  UCNONL308aMb 3HAHUSL O MENIOBbIX AGNEHUAX 8 NOBCEOHEeBHOU JCUSHU 051 0becneyeHus.
bezonacnocmu npu obpawjeHuu ¢ npuObOPAMU U MEXHUYECKUMU YCMPOUCMEamu, OJisi COXPAHEHUs]
300p08bsl U COONVOEHUSL HOPM IKONOSUYECKO20 NOBEOCHUsl 8 OKpYcalowell cpeoe;, npueooums
npuMepbl IKOJ0SUHECKUX NOCIedcmeuti pabomul osuecamenell eHympenueeo ceopanus (/[BC),
MENI0BLIX U 2UOPOIIEKMPOCHAHYULL,

* npueodumz; npumepsvl npaKkmu4ecKkoco ucnolb306aHusl qbu3uttec;<ux BHAHUL O MEenjioBblx
ABNEHUAX,

*  paznuuame epaHuybl NPUMEHUMOCIU PUIUYECKUX 3AKOH08, NOHUMAMb 8ceodwull xapakmep
@yHOaMeHMAaNbHbIX PU3ULEeCKUX 3AKOHO08 (3AKOH COXPAHEHUsl IHep2UU 8 MeN08blX NPOYeccax) u
02PAHUYEHHOCMb UCNONIb308AHUSL YACTHBIX 3AKOHO8;

* npueMaM noucka u qbopmyfmpoeku 0oKa3amenbcme 6bl06tumblx cunomes u
meopemuiecKkux 66160008 HA OCHOGE IMAUPUHECKU YCMAHOB/IEHHbIX qbaKmoe;

*  HAX00UmMb A0eK8AMHYIO NPedloNCEHHOU 3adaye Pu3u4ecKyro MoOelb, pa3peulams npooiemy
HA OCHOBE UMEIOWUXCS 3HAHUU O MENN08blX AGNCHUSX C UCNONb308AHUEM MAMEMAMUUECKO20
annapama u oyeHu8ams peaibHOCHb NOIYUeHHO20 3HAUeHUsl DUUUECKOU eNUYUHDL.
JJIeKTPpUYeCKNe U MATHUTHbIE SIBJICHUS

DnexTpuueckue sIBIeHHS MarHuTHbIe SBJICHUS OJIEKTPOMArHUTHbIE KOJeOaHWS U BOJHBI
OnTtuueckue sBICHUS DIEKTpU3alus Tel. JJIEKTpUUYecKuid 3apsan. JlBa BHUa AIEKTPHUUECKUX
3apsa0B.

B3aumMoeiicTBre 3aps10B. 3aKOH COXPaHEHHUSI SIEKTPUUECKOTO 3apsia. DIECKTPUUECKOE MOJIE.
JlelicTBrE 2IEKTPUYECKOTO MOJIA HA DJIEKTpUYECKUE 3apsabl. [I[pOBOAHUKH, TUIIIEKTPUKHA U
MOJIYIIPOBOAHUKH.

[TocTostHHBIN ANEKTpUUYECKUN TOK. MICTOYHMKM NMOCTOSIHHOTO TOKA. JIEMCTBUS 2JIEKTPUYECKOTO
Toka. Cuna toka. HanpspkeHue. DIIEKTpUUECKOE CONMPOTUBIIEHUE. DIEKTpUUEcKas 1eNb. 3aKOH
OmMa s yyactka snekrpuueckoi nienu. I[locnenoBaTtenbHoe U mapauieibHOE COSAMHEHUS



MPOBOJHUKOB. PaboTa W MOIIHOCTH JJIEKTpHUYecKoro Toka. 3akoH J[koyms-Jlenna. Hocurenu
AJIEKTPUYECKUX 3apsAJ0B B METAJLIAX.

OmneiT Dpcrena. MaruutHoe mnoJie Toka. BzauMonelicTBue MOCTOSSHHBIX MarHUTOB. MarnuTtHoe
nosie 3eMiM. JJeKTpoMmarHuT. JleiicTBMe MarHMTHOro MOJs Ha MPOBOJHMK ¢ TokoM. Cuia
Amnepa. DieKkTpoBUraTesb. JJIEKTPOMAarHUTHOE pene. DIEeKTPOMarHUTHasE UHAYKIUSL. OIbIThI
®apanes. [IpaBuiio Jlenia. DinekTporeHeparop.

[lepemennsiit Tok. Tpanchopmarop. Ilepenaua anekTpudeckoil SHEPTUM Ha PAaCCTOSHUE.
DOneKTpOMarHUTHbIE KoyieOaHMUs. OJIEKTPOMAarHuUTHbIE BOJHBI M HX cBoictBa. CKOpoOCTh
pacnpoCTpaHeHus AIEKTPOMATHUTHBIX BOJIH. [IpUHIMIBI pPaIMOCBA3U U TEIEBUACHMUSL.

CBert - 37eKTpOMarHuTHas BOJHA. BiMsiHME 371€KTPOMarHUTHBIX U3JIyY€HUIN Ha KUBbIE
OpraHU3MBl.

[IpssmonuHeitHoe pacnipocTpaHeHue cBera. OTpakeHHe U NPEIOMIIEHUE CBETA. 3aKOH OTPaKEHMUSI
ceta. [1mockoe 3epkaino. Jlnnza. @okycHoe paccTosiHue JHH3bL. OnTHueckas cuiia JuH3bL. [ a3
Kak onThuyeckas cucrteMa. Onruueckue npudopsl. lucnepcus ceera.

JdeMoHcTpanuy (c ucnosb3oBanneM odbopynosanns «Touka pocray) DiekTpusanus Tell.

JIBa poa AIeKTpUYECKUX 3apAI0B. Y CTPOUCTBO U ACUCTBHE IEKTpocKomna. [IpoBoiHUKY 1
M30JISATOPBL. DJeKTpu3anus yepes BnusiHue llepenoc anekrpuyeckoro 3apsaa ¢ 0HOTO Teja Ha
Ipyroe 3aKOH COXpaHEHUs AEKTPUUECcKoro 3apsaaa. MICTOUHHUKH MOCTOSIHHOTO TOKA.
CocraBiieHHe EKTpUYECKON nenu. Mi3smepenue Cuitbl TOKa aMIepMeTpOM.

Habnmronenne mocTosiHCTBa CHJIBI TOKA Ha Pa3HBIX ydyacTKaX HEPa3BETBIEHHOM AIIEKTPHUYECKON
LeMH.

N3Mepenne cuibl TOKa B Pa3BETBICHHOW AJIEKTpUUYECKOM 1enu. VM3MepeHne HampsKeHHs
BOJIbTMETPOM.

N3yuenne 3aBUCUMOCTH 3JEKTPUYECKOTO COMPOTUBIIEHUS MPOBOJHUKA OT €ro JUIMHBI, TUIOIIaJN
MIONIEPEYHOI0 CEYECHHMsT W Marepuana. YJAeJIbHOE CONpoTHBIEHHE. Peoctar W MarasuH
COITPOTHUBJICHHIA.

N3mepenune HanpspkeHUM B MOCIEA0BATENIBHOM 3IEKTPUYECKON LEenu. 3aBUCUMOCTh CUJIbI TOKA
OT HampsDKEHUS Ha ydacTKe 3JIeKTpuueckol unenu. OnbIT Opcerena. MarnuTHoe noje ToKa.
JlelicTBU€ MarHUTHOIO IIOJIsI Ha NPOBOJHUK C TOKOM. YCTPOMCTBO 3JIEKTPOJBUraTEIIsl.
DnekTpomarautHas uHAykuus. [TpaBuio Jlenua. CaMouHAyKIMSI.

[TonyyeHue nepeMeHHOTO TOKA IIPH BPALLEHUH BUTKA B MAarHUTHOM I10JI€. Y CTPOMCTBO r'eHepaTopa
ITOCTOSTHHOT'O TOKA.

YeTpoiicTBO renepaTopa NEPEMEHHOTO TOKaA.

YcTpoiicTBo TpaHcpopmatopa.

[lepenaua 3neKTpUYECKON SHEPTUU.

DNeKTpOMarHUTHbIE KOJIeOaHusl.

CBoiiCTBa 37IEKTPOMArHUTHBIX BOJIH.

[TpunHmn aeiictBus MUKpodoHa 1 rpoMKOTroBopUTeNs. [IpHHIMITBI pagroCBsI3u.

Hcrounuku cBera.

[IpssMmonHeHOE pacnpocTpaHeHHe CBeTa. 3aKoH

OTPa)KEHHUS CBETA.

N306paxenue B miockoM 3epkaie. [Iperomienue ceera.

Xonx yueit B cobuparoieit aun3e. X0/ Jydel B paccenBarolie JTuH3e.

[Tomy4yeHnne n300pa’keHUA ¢ ITOMOIIBIO JIMH3.

[Tpuniun neicTBUs MPOEKIMOHHOTO anmnapaTa u goTtoanmnapara. Mojesb riasa.
Hucnepcus 0enoro caera.

[Tomy4yeHnue Oenoro cBera Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.



Q!agig;pampﬂmg pagi!!Tbl H_OIIbITHI (C HCIIO0JIb30BaHUEM oﬁopmeBa}mﬂ «Touka pOCTa»)

HaGumtoneHue anekTpuueckoro B3aumMoaencTsus Ten COopka 3IeKTpUUecKol ey U U3MEpeHHe
CWJIbI TOKA U HaNPSYKEHUSI.

HCCHCHOB&HI/IC 3aBUCUMOCTH CHJIbBI TOKa B HNPOBOAHHMKE OT HAIIPAOKCHHA Ha €ro KOHIAX IIpH
IMOCTOSIHHOM COITPOTHUBJICHUH.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa B 3JIEKTPUYECKOW LE€NU OT CONPOTHUBIICHUS NpU
IIOCTOSIHHOM HaIlpsKEHUU.

W3yueHre 1OCIEIOBATENBHOTO  COEAMHEHHMS IPOBOJHHMKOB.  M3ydeHue  mapauienbHOrO
COEJIMHEHUS IPOBOIHUKOB

W3mepenue conpoTUBIEHUE IPU IOMOLIM aMIIEpPMETPa U BOJIbTMETpA.

N3ydeHne 3aBUCUMOCTH 3JIEKTPUUYECKOTO COMPOTUBIIEHUS IPOBOJIHUKA OT €ro JJIUHbI, MJIOLAAH
MONEPEYHOr0 CEUCHHMs U MaTepuaia. YaenbHoe conpotuBieHue. M3mepenue palOoTel u
MOIIIHOCTH 3JIEKTPUUYECKOTO TOKa. M3yueHue B3auMoeCTBUSI MOCTOSHHBIX MarHUTOB.

HccnenoBanne MarHUTHOTO TOJISL MPSIMOTO IPOBOJHMKA M KaTyIIKM ¢ TokoM. MccrnenoBaHue
SIBJICHUSI HaMarHM4YMBaHUs kene3a. M3yuyeHue nmpuHLMINA JEMCTBUS 3JIEKTPOMArHUTHOTO pede.
N3yuenue neicTBUS MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM. M3ydeHne npuHOMna nencTBus
aNeKTpoaBUrarens. M3ydeHne sBIEHUs SJIEKTPOMAarHUTHOM WHAYKIMHU. V3ydeHume npuHOMNa
neiictBus Tpanchopmaropa. M3yueHue siBieHus pacipoCTpaHEHUs CBETa.

HccnenoBanue 3aBUCMMOCTH yIJla OTpaKE€HUs OT yIuia najieHus ceera. M3zyuenue cBoicT
n300paxkeHus B IJIOCKOM 3epKaie. MccienoBanue 3aBUCUMOCTH yIila MPEIoOMIIEHHS OT yria
najzeHus ceera. MizmMepenue pokycHOro pacctossHusi coduparomieit tun3bl. [lomydyenne
n300pakeHUH C TOMOIIIBI0 COOMparoIIeH JIMH3bl. Habmonenre siBJaeHUs TUCTIEPCUH CBETA.
BrInycKHUK Hay4HTCA:

*  pacro3HaBaTh JJCKTPOMATrHUTHBIC SIBJICHHS W OOBSACHITH Ha OCHOBE WMMEIOIIMXCS 3HAHUM
OCHOBHBIC CBOWMCTBAa WJIM YCJIOBHS TIPOTEKAHUS OTUX SBJICHUMN: DJIGKTpHU3allds TeT,
B3aMMOJICIICTBHE 3apsI0B, HArpeBaHHWE IPOBOJHHUKA C TOKOM, B3aMMOJICWCTBHE MAarHUTOB,
AJICKTPOMArHUTHAsT MHAYKIUSA, JICHCTBHE MArHUTHOTO TIOJsS Ha TMPOBOJAHHK C TOKOM,
MPSMOJIMHEHHOE pacIpoCTpaHEHHE CBETA, OTPAKEHUE U TIPEIIOMIICHUE CBETA, IUCIIEPCHUS CBETA;

* OIIMCbIBaTh HN3YYCHHBIC CBOMCTBA TEII H OJICKTPOMArHuTHBIC SABJICHUS, HWCIIOJB3YyA
(1)I/I3I/I‘{GCKI/IC BCJIIMYHHBI: BHGKTpI/ILIeCKI/Iﬁ 3apsaq, Cujla TOKa, OJJICKTPHYCCKOEC HaIIPsSKCHUC,
QJICKTPUYECKOE COIMPOTHUBJICHUEC, YACIBHOC COIPOTUBIICHHUE BCIICCTBA, pa60Ta TOKa, MOIIIHOCTH
TOKa, (bOKYCHOG PaCCTOAHUC U OIITUYCCKAA CHJia JIMH3bI, IIPpU OIIMCAHUU IIPABUJIBHO TPAKTOBATbH
q)HSquCKHﬁ CMBICJI HCIIOJIB3YEMbIX BCJIWYHH, HUX 0003HAYEHUs H CAWHHUIbI HU3MCPCHUA,
YKa3bIBaATb (I)OpMy.]'ILI, CBA3BIBAIOIIUC TAHHYIO (I)I/ISI/I‘leCKYIO BCJIMYHHY C APYT'UMH BCIINUNHAMU;

* AHAJIM3UPOBATDH CBOMCTBA TCJI, DJJICKTPOMAIHUTHBIC SBJICHUA W IPOLUECCHI, HCIIOJIb3Ys
(1)I/ISI/ILICCKI/IC 3daKOHBI: 3dKOH COXpPAaHCHUA SJICKTPUYICCKOT'O 3apsad, 3aKOH OmMma AJI1 ydacCTKa LCIIn,
3aKOH H)KOYHH—HGHH&, 3dKOH HpHMOHHHCﬁHOFO pacupoCTpaHCHuA CBCTA, 3aKOH OTPAXKCHUS
CBCTA4, 3dKOH MPCIIOMIICHHUA CBCTA,; IIPHU 3TOM PA3JIMYaTh CJIOBECHYIO (bOpMy.]'IPIpOBKy 3aKOHa U €ro
MAaTEMaTUYCCKOC BBIPA’KCHUEC,

* pemarth 3a7ayd, UCMONb3Ys (pu3Mueckue 3aKoHbl (3akoH OMma I ydacTKa LIEMH, 3aKOH
Jbxoynas—JleHna, 3ak0H NPSIMOJIMHEMHOIO paclpOCTPAHEHUS CBETA, 3aKOH OTPAXXEHMs CBETa,
3aKOH MpEeJOMJIEHHUs CBeTa) U (OpMyJbl, CBs3bIBaOLIMe (U3NYECKHE BETUYMHBI (CHIa TOKa,
NIEKTPUYECKOE HANPSOHKEHUE, DJIEKTPUUECKOE CONPOTHUBIIEHUE, YACIBHOE COIPOTHUBIICHUE
BelllecTBa, paboTa TOKA, MOLIHOCTh TOKAa, (POKYCHOE PAacCTOSIHME M ONTHYECKas CHJa JIMH3bI,
(bopmynbl pacuéTa INEKTPUUYECKOTO COMPOTHUBIICHUS NMPH IMOCIEA0BATEILHOM M MapajieIbHOM
COEJJMHEHUHU TPOBOJHUKOB); HAa OCHOBE aHajM3a YCJIOBMS 3aJaud BBIACIATH (PU3HUECKHUE
BEIMYUHBI U (POpMYJbl, HEOOXOAUMBIE sl €€ peIIeHUs, U MPOBOJIUTH PACUEThl. BulnyckHux
NOLYYUN B03MOICHOCHb HAYUUMbCAL



*  UCNOIB308aMb 3HAHUS 00 JIEKMPOMASHUMHLIX SGIEHUAX 6 NOBCEOHEeBHOU JCU3HU Ois
obecneuenust b6ezonachocmu npu 0OpaweHUY ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEamU,
O/l COXpaHeHUsi 300p08bs U COONIOOEHUS HOPM IKOLOSUUECKO20 NOBEOCHUsl 8 OKpYJcarwell
cpeoe;

® npueo()umb npumepbol npakmu4yeckoco UCNOJIb306AHUA gbu?uqecmtx 3HAHU o
INIEKMPOMACHUNIHBLX A6/IEHUAX,

*  pasiuuame eparuybl NPUMEHUMOCIU PUUYECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouull xapakmep
@yHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUsl JJIeKMPU4ecKo2o 3apaoa) u 02paHuueHHOCHb
UCNONIL308AHUSL YACMHBIX 3aKOHO08 (3akoH Oma ons yuyacmka yenu, 3akoH J[coyns—J/lenya u

op.);

*  npuémam nocmpoeHus PuUI3UYEeCcKUX Mooeiell, NOUCKA U QOPMYTUPOSKU O0KA3AMENbCME
BLIOBUHYMBIX 2UNOME3 U MeOPemUieckKuUx 8bl80008 HA OCHOBE IMRUPUYUECKU YCMAHOBLEHHbIX
Gpaxmos,;

*  HAxXo00umv a0eK8AMHYI0 NPEOOHCEHHOU 3a0aie Pu3ULecKyr0 MOOelb, pazpeuams npooiemy
HA OCHOBe UMEIOWUXCs 3HAHUU 00 2JIeKMPOMACHUMHBIX SAGNEHUSAX C UCNOJb308AHUEM
mMamemamuyecko20 annapama u OYeHu8amsv peaibHOCMb NOJYYEHHO20 3HAYEHU QU3ULecKol
BENUYUHDL.
KBaHTOBBIE sIBJIEHMSI

OmnsiTel Pezepdopaa. [Tnanerapuast mogens atoMa. JInHelyaTble ONTHYECKHE CIIEKTPHI.
[Tornomenue n ucmyckanue ceeta aroMmamu. CocTaB aTOMHOTO siIpa. 3apsi;IOBOE U MAaCCOBOE
qucha.
SAnepHble cuibl. DHEPTUs CBSI3U aTOMHBIX sAziep. PaqnoakTuBHOCTE. Anbda-, 6eTa - u
raMmmaun3iaydyeHus. MeToibl perucTpaiyu aJIepHbIX U3Ty4YeHUH.
Snepusie peakuuu. Jlenenne u cunrtesd saep. Mcrounuku sneprun CoiHIA W 3Be31. SnepHas
SHEepreTHKa.

Hosumertpus. Bnusiaue PaAMOaKTUBHBIX U3Ny4YeHUI  HAa OJKUBBIE  OpPraHU3MBI.
DKoJoruveckue npo0iaemMbl pabOThl aTOMHBIX 3JIEKTPOCTAHIIUH.

Jemonctparmmu Monens onbita Pesepdopaa. Habmronenue TpekoB yactuil B kamepe BusbcoHna.
YCTpoHCTBO U JeCTBHE CUETUYNKA HOHU3UPYIOMKX YacTull. JlabopatopHble paGOThI U OTBITHI

Habmronenue nuHedyaTsIx CleKTPOB U3iIydeHus. M3MepeHne ecTecCTBEHHOTO paJii0OaKTUBHOTO
¢doHa 1o3uMeTpoM. BBITyCKHUK HAydUTCS:

¢ paclio3HaBaTb KBAHTOBBIC SBJICHUA U 0OBACHATL Ha OCHOBE HUMCIOIIUXCA 3HaHUH OCHOBHBLIC
CBOWCTBA WJIH yCIOBUs TMPOTCKAHUA ITUX SIBJICHHI: €CTSCTBEHHAs MU HCKYCCTBCHHAA
PaauO0aKTHBHOCTb, BOSHUKHOBCHHC JIMHEMYaTOro CIICKTpa U3JTyUCHUA

® OIIMCBHIBATh HM3YYCHHBIC KBAHTOBBLIC SABJICHMA, HCHOJb3Ys (1)I/I3I/I‘ICCKI/IG BCIIMYHHBI: CKOPOCTb

QJICKTPOMAIrHUTHBIX BOJIH, [JIMHA BOJIHBI W YaCTOTa CBETA, MNEpUOA IoJgypacranga, IIpu
ONMCaHUU TPAaBUJIIBHO TpPAKTOBATH (l)I/I3I/I‘leCKI/II71 CMBICII HUCIIOJIB3YEMbBIX BCJIWYHUH, HUX
0003HAUCHHUS U CANHUIBI WU3MCEPCHUA;, YKa3bIBATb (1)OpMy.TIBI, CBA3BIBAONINEC HTAaHHYRO
(I)I/IBI/ILIGCKYIO BCIIMYMHY C [JpYruMHu BCIWYHMHAMH, BBIYHUCIATL 3HAYUCHUC (bI/I3I/I"IeCKOI\/'I
BCIINYHNHEBI,

® AQHAJIM3UPOBATH KBAHTOBBIC SBJICHUS, HCIIOJIb3Y: (I)I/ISI/I‘-ICCKI/IC 3aKOHBI W TIOCTYJIATBI: 3aKOH
COXpPAaHCHUA OHCPIruH, 3aKOH COXPAHCHHA OJJICKTPUUCCKOTO 3apsiad, 3aKOH COXpPAaHCHUA
MacCCOBOT'O 4YHcCJia, 3aKOHOMCPHOCTHU U3JIYYCHHA U MOTJIOIICHHA CBETA aTOMOM;

¢ pasnn4yarb OCHOBHBIC IIPU3HAKU nnaHeTapHoﬁ MOACIN aToMa, HYKHOHHOﬁ MOACINU aTOMHOI'O
AApa;



® IPUBOJUTH IPUMEPBI MPOSBICHUA B NPUPOAEC M IPAKTUYECKOTO  HCIIOJIb30BAHUS
PaaMOAKTUBHOCTH, SIACPHBIX U TEPMOSACPHBIX PEAKLUH, IMHEUYATHIX CIIEKTPOB.

Bbll’lyCKHuK nojiyyum 603MOINCHOCHb HAYYUMbCA.

* UCNONBL308aMb NOJYYEHHblE 3HAHUSL 8 NOBCEOHEeGHOU JHCU3HU NpuU 00pawjeHuu ¢ npubopamu
(CuemuuK UOHUBUPYIOWUX YacuUY, 003UMemp), O/ COXPAHEHUsL 300P08bsl U COONI0OEHUSL HOPM
9KONI02UUECKO20 NOBEOCHUs 8 OKpYcatouell cpeoe;

® COOMHOCUMb DHEP2UIO CBA3U AMOMHbIX ﬂdep C aed)QKmOM macenl,

* NPUBOOUMb NPUMEPBL BIUAHUAL PAOUOAKIMUBHBIX UZTVYEHUL HA HCUBbLE OP2AHUMbL, NOHUMAMb
npuHYUn oetucmeusi 003umempa,

* noHUMame  IKoJIO2UYecKue npodreMvl, 8O3HUKAIOWUE NpU  UCHONb308AHUU  AMOMHbBIX
INeKMPOCMANHYULl, U NYMU peweHuss Smux npobrem, Nnepcnekmusbl UCNONb308AHUS
ynpaensaemoz2o mepmosdeprozo cunmesa. Ctpoenue u 3Bosonus Beenennoi

FCOIIGHTpI/I‘-IGCKaﬂ U TCIIMOLCHTPUUYCCKAA CHUCTEMbI MUPA. dusnueckas npupoaa HeOEeCHBIX

ten Conneunolt cucteMsl. [Ipoucxoxaenue ComHeunoit CUCTEMBI.

®dusnueckas npupoaa Comnnima u 38e371. Ctpoenne Beenennoit. DBosonus BeeneHHON.

JemoHcTparmu ACTpOHOMUYECKHUE HAOTIOICHUSI.

3HAKOMCTBO C CO3BE3USIMU U HAOIIOJCHHUE CYyTOYHOTO BpalleHus 3Be31HOTO Heba. Habmonenue
nerokeHus JIyael, ConHIIa U TUIAHET OTHOCUTENIBHO 3BE3]I.

BeInmyckHHK Hay4duTCS:

* pasznuyaTh OCHOBHBIC IPU3HAKKM CYTOYHOTO BpaIIeHHs 3BE3THOTO HeOA, IBUKEHUS
Jlynsi, ConHIIa U IJTAaHET OTHOCUTENIBHO 3BE3T;

* [IOHUMATb Pa3IUUUs MEXTy TeTHOLIEHTPHUUECKON U Fe0LIEHTPUUECKOM cucTeMaMu
MUpa. BolnyCKHUK NOAYYUM 803MONCHOCTb HAYYUMbCA:

* YKazbleamo 00wue CeOUCMEa U OMIUYUSL NIIAHEN 3eMHOU 2PYNNbL U NAAHeN - 2U2AHMO8, MAbIX
men Conneunou cucmemvl u OOIWUX NIAHEN, NOIb308AMbC KAPMOU 36E30H020 Heba npu
Hab00eHUAX 36€30H020 Heba,

* paznuuames OCHOBHblE XAPAKMEPUCMUKU 36€30 (pazmep, ysem, memnepamypa), COOMHOCUNDb
yeem 36e30bl ¢ €€ memMnepamypou,

¢ pasauyams cunome3ssvl o npoucxoofcdenuu Conneunotl cucmembnl.

7 xmace (68 wuacoB, 2 waca B HeIENIO)
Beenenne (4 1)
Uto umsyuaer ¢usuka. Dusnueckue siBieHus. HaOmioneHus, ombiTel, u3MepeHus. duszmka u
TEXHHKA.
JlabopaTopHble padoThI:

1. Onpenenenne 1eHbI JeNEHUsA M3MEPUTENBHOTO IIMHAPA (C MCMONB30BAHKEM 000PYI0BAHNS
«Touka pocTay).

IlepBoHayaJbHBIE CBeeHHsI 0 CTPOeHHH BeecTBa (6 1)

Monexynbl u atombl. Auddysus. [Apmwxenune monekyn. CBsS3b TeMIIEpaTyphl TeIa CO CKOPOCTHIO
IOBUOKEHUSI €ro MoJiekyda. [IpuTsokeHne W OTTaJKMBaHME MOJIEKYN. Pa3nuuHbIE COCTOSIHUA
BEIIEeCTBA U UX OOBSICHEHNE Ha OCHOBE MOJIEKYJISIPHO - KHHETUYECKHX MPEICTaBICHU.
JlabopaTopHbie padoThI:

2. VsMepenue pa3zMepoB MabIX TeJl (C HCTOJIb30BaHueM 060opynoBanus «Touka pocTay)



B3aumoneiicTBue Teu (22 1)

Mexannueckoe aBuxeHue. PapBHomepHoe nBuxeHre. CKOpoCTb.

Nuepuus. Bzaumoneiicteue ten. Muepuua. Macca tena. M3MepeHne Macchl Tejla ¢ MOMOIIBIO
BecoB. [llmoTHOCTH BeecTsa.

SABnenue tarorenus. Cuna Tsokect. Cuiia, Bo3HuKaromas npu aedopmarnuu. Bec. CBs3b Mexy
CUJION TSKECTH M MACCOM.

VYupyras nedopmanus tena. 3akon ['yka.

JHunamomertp. I'padmueckoe nzoOpaxkenue cuibl. CI0XKEHHE CUII, IEHCTBYIOIIUX TI0 OJHOM
MIPSIMOM.

Tpenune. Cuna tpenus. TpeHue ckoabKeHUs, KadueHUsl, okos. [loamunHuky.

JlabopaTopHble padoThI:

3. Usmepenue Macchl Tenla Ha Becax (¢ UCHOIb30BaHUEM 000pynoBanus «ToukapocTay)

4. Usmepenne o0beMa Tena (¢ HCIONIb30BaHuEM 000pyaoBaHus «Touka pocTay).

5. U3mepeHue mIOTHOCTH TBEPOTO Tela (C UCIoIb30BaHueM 00opynoBanus «Touka pocTay).

6. T'panyupoBanye NPYKMHBI U H3MEPEHHUE CUIIBI C TOMOIBIO JUHAMOMETPA (C UCHOIB30BAHUEM
obopynoBanus «Todka poctay).

JlaBJieHHe TBEPABIX TeJl, JKUAKOCTel 1 razos (21 v)

NaBnenue. JlaBnenue TtBepabix Ten. JlaBmenue raza. OObsiCHEHWE JaBJICHHs ra3a Ha OCHOBE
MOJIEKYJIIPHO - KHWHETHYECKHX ITpeacTaBieHnil. 3akoH [lackais.

Jasnenue B xxuakoctu u raze. Coodbmarommuecs cocynbl. [1nro3el. ['mapaBaudeckuii mpecc.

Atmocdepnoe nasnenue. OnbiT Toppudemnu. bapomerp-anepona. Msmenenne armochepHoro
JaBJIeHUs ¢ BbIcOTOM. ManomeTpbl. Hacoc.

ApxuMenioBa cuia. Y cioBus I1aBaHus Tei1. Boausiil Tpancnopt. Bo3ayxomiaBanue.

JlaGopaTtopHbie padoThI:

7. W3MmepeHue BBITAIKMBAIOIIEH CHJIbI, ACHCTBYIOIIEH Ha IOTPYKEHHOE B KHIKOCTH TEJO (C
ucrnoJib30BanueM obopynoBanus «Todka pocTay).

8. BhlsAcHEHHE YCIOBHIA MIABaHKs TeJ B KUAKOCTH (C HCHOb30BaHHEM 060pynoBanus «Touka
pocTay).

PaGora u MmomHOCTD. JHeprusi(15 v)

PaGora cumbl, aeiicTByrolel MO HampaBleHUIO ABWXeHus Tena. MomrHocTs. [Ipocteie
MEXaHM3Mbl. YCJIOBHE paBHOBecHs pbhluara. MoMmeHT cwibl. PaBHOBecue Tesl ¢ 3aKperieHHOU
OCBI0 BpaleHus. Buibl paBHOBECHSI.

PaBencTBO paboT mpu KCIOJIb30BaHUU MexaHn3MOB. KoadduiimeHT none3noro neicTBusl.
[loTeHnmanpHas 2HEpPrusi MOMHATOTO Tela, CXaToW mpyxkuHbl. KuHeTndeckass >HEprus

IBUKyIerocs tena. [IpeBpanienue 0JHOro Bujaa MEXaHUYECKOW SHEPTHH B IPYroil. DHEPIUsl pek
U BeTpa.

JlabopaTopHble padoThI:

9. BelsicHeHHe ycnoBMs paBHOBeCHs pblyara (C MCHOIb30BaHKEM 000pynoBanus «Touka poctay).

10. Usmepenne KIIJ npu moabeme Tela MO HAKIOHHOM MIOCKOCTH (C HCIIOJNB30BAaHUEM
obopynoBanus «Touka pocTay).

Pe3epBHoe Bpems - (34).

Qqa!!!nggﬂ J0JIKHDI YMETD:

- JaBaTb OIPCACIICHUC MMOHSTHIM: (I)I/ISI/IKa, TCJI0, BEIICCTBO, MAaTCpHsd, BCINYNHA, Ha6J'IIO,Z[eHI/Ie,
OIbIT, U3MCPCHUC, NOTIPCHIHOCTb, CAWHHUIIBI HU3MCPCHUA, U3MCPUTCIIBHLIC HpI/I60pBI, OCHa
ACIICHUS, OKCIICPUMCHTAJIBHBIC U TCOPECTUICCKUC MCTOABI U3YUCHUA NTPHUPOABI, aTOM,



MOJIEKYyJ1a, KalWwuIsp, MEXaHHYeCKOe IBW)KCHUE, TPACKTOPHSA, CHCTEMa OTcueTa, Tpadux
JBWDKEHUS, HMHEPTHOCTh, B3aUMOJACHUCTBHE TeJ, MPOCThIE MEXaHWU3MbI;  aAuddysus,
CMauMBaHME, HECMauMBaHUE, WHEPLUS, HEBECOMOCTb, IEpPErpy3Kd, CBOOOJIHOE IAJCHUE,
IUTAaBaHWE; - JaBaTh OIpeneleHue (U3UUYECKUM BEJIWYMHAM: CKOpPOCTh, IIyTh, Macca,
IUIOTHOCTh, CHJIA, CHJIAa TSDKECTH, CHJa YNPYrOCTH, CHJIa TPEHHUs, Bec Tena, KoddduiueHt
TpeHusi, KOAXPPHUIMEHT >XECTKOCTH, MABICHHWE, apXHUMeIoBa CHia, paboTa, MEXaHWYeCKas
SHEprus, NOTEHIMAIbHAs SHEPrus, KNHEeTU4ecKas 3Heprus, MoiHocTb, KIIJ[, MomeHT cubl; -
OTPEEIATh LEHY JIEJIEHUS U NTOTPEIIHOCTD PHOO0Pa;

- MPaBUJIBHO TOJIb30BaTbC MEH3YPKOM, JIMHEHKOW; - M3MepATh OO0BEM Tejla C MOMOILBIO
MEH3YPKH;

- MPUBOJHUTH NPUMEPHI (PU3UUYECKHX SIBICHUH, (PU3UUIECKOTO TEJIa BEIIECTBa,

- ¢dopmynupoBaTh ocHOBHBIE nojioxkeHuss MKT; - pemaTe kauecTBEHHBIE 337]a41 10 TEME; - TI0
TabIMIaM HaXOAMUTh TEMIIEPATYpy Mepexojia BEIIeCTBAa U3 OJHOIO arperaTHOr0 COCTOSHUS B
ApYToec,

MPUBOJUTh TPUMEPHl CMayMBAIOIIMX W HECMAYMBAIOUIMX JKUJIKOCTEH; HMCIOJIb30BaHUs
KalWUISIPHOCTH;, BEILIECTBA B PA3JIMUHBIX arperaTHbIX COCTOSIHUSIX;

- 3KCIIEPUMEHTAJIBHO OIPENESATh pa3Mephl MajbIX TEIl.

- 3amuchIBaTh (POPMYINIBI CKOPOCTH, MYTH, BPEMEHM IBUKEHHMS, IJIOTHOCTH, Macchl U 0ObeMa
TeJa; paBHOACHCTBYIOIIEH CUJIbl; 3aK0oHa ['yKa; Beca Tena, CUIIbl TSHKECTH;

- TPaBUJIBHO MOJH30BATHCS BECAMH, THHAMOMETPOM;
- U3MEPSTH CHITY, MacCy;

- I10 YUCITy PAaCKpPbITh (PU3MUECKHI CMBICT CKOPOCTH, INIOTHOCTH BEIIECTBA, JKECTKOCTH TEJa;

- TNPUBOIWTH IIPUMEPBI MAaTEPUAIBHOU TOYKH, MOCTYNATEIBHOIO ABM)KCHUS; PA3JIMYHBIX BUIOB
JBYKCHMS; IPAKTUYECKOTO MCIIOJIb30BAHNS NHEPLIUN; BUJIOB TPEHUS; IO JIINAITHAKOB;

- (opmynupoBaTh 3akoHbI 'yka, [lackansa, Apxumena, «3010TO€ IPAaBUJIO» MEXAaHUKHU; YCIOBHE
PaBHOBECHE pblUara, 3aKOH COXpPaHEHUS YHEPIUH;

- pewaTh NpOCTEHIIME 3aJadd Ha OINpENeNIEHUE LEHbl JAeJEeHUs Npudopa M MOTPEIIHOCTH
U3MEpEHHUs, KaueCTBEHHbIE 3a/aud Ha OOBSCHEHUE SBJIEHUH C TOYKU 3PEHUS CTPOEHUS
BEILECTBA. HA BBISICHEHHUE IIPUYMH JIBIKEHUS TEJIa; pacueTHBIC 3a7a4u Ha 3aKOH I'yka; 3ajaun
Ha pacyeT CHJI IPUPOJBI, paCUETHBIE 3aJauyl HA 3aKOH ApxXxuMeja, IUIABaHWE TeEJl, HA 3aKOH
COOOLIAIOIINXCSA COCYIOB, Ha pacueT paboTbl, sHepruu, mouiHoctH, KIIJI, MomeHnTa cui;
3a/la4y Ha IPUMEHEHHE YCIOBUS PABHOBECUS pblYara;

- IIPaBWJIBHO I0Jb30BATHCS NPHOOPAMH MAaHOMETPOM, GApOMETPOM;

- OOBACHATH Ha3HAYEHHE, YCTPOICTBO W HPUHLMII JeiicTBUA OapoMeTpoB, MaHOMETPOB,
TUIPaBIMYECKUX MAIWH, HACOCOB U UX MCIIOJIb30BAHUE;

- U3MEpSTh ApXUMEJOBY CHUILY;

- coOupaTh ONBITHbIE YCTAHOBKM JUIS TPOBEICHUS HSKCIEPUMEHTA IO BBIICHEHHMIO YCIOBHS
paBHOBecHs poruara, KIIJ[ HakJIOHHOM IIIOCKOCTH;

- NPHUBOIUTH NPUMCPLI IPAKTHUYCCKOTO IPUMCHCHU S ITPOCTHIX MCXAHU3MOB.

8 kuacc (68 yacos, 2 yaca B He/leJ1I0)

TemoBble siBJeHHs (25 4)
TennoBoe aBmkenue. BayTpennss sHeprus. Pabota u Temnonepeaaya Kak crnocoObl H3MEHEHUs
BHYTpEHHEH 3Hepruu Tena. Buasl Ternnonepenayn.
KonnuecTBo TemnoTel. Y ienbHask TEMJI0EMKOCTh. Y IeJbHas TEIJI0Ta CrOpaHus TOTUIMBA.
[InaBnenue u kpucramumzanus. TemnepaTypa MiaBjieHus. Y IeJdbHas TEIJIOTA MJIaBJICHUS.
Ucnapenue u xongeHcamusi. OTHOCUTENbHAS BIaXKHOCTh BO3yXa U ee u3mepenue. Kunenue.
Temmneparypa kunenus. Y aenabHas TEIIOTa HapooOpa3oBaHus.



OOmbsicHeHne M3MEHEHUH arperaTHbIX COCTOSIHUI BEILIECTBA Ha OCHOBE
MOJIEKYJISIPHOKUHETUYECKUX IIPEICTABICHUH.

[IpeBpalieHuss HEpPruM B MEXaHWYECKMX M TEIUIOBBIX Ipolieccax. J[BUrareiab BHYTPEHHETO
cropanus. [lapoBas TypOuHa.

JlabopaTopHble padoThI:

1 Cpasuenne KOJMYECTB  TEIJIOTHI OpU  CMELIMBAHUU BOJbl Pa3HON
TEMIEPATyphl (C UCHIOB30BaHUuEM 00opynoBaHus «Touka pocray).

2 V3MepeHue yaelbHON TEMIIOEMKOCTH TBEPAOTO Tea (C MCMOIb30BaHUEM 000PYI0BAHHMS
«Touka poctay).

3 UsmepeHue BIaKHOCTU BO3ayXa (C HCHONIB30BaHHEM 00OpymoBaHUS «Touka pocTay).
DjekTpuuyeckue siBjaeHusi (27 4v) Drekrpusanms Ten. J[Ba poaa dIEKTPUUYECKHX 3apsijioB.
BsaumoneiicTBue 3apsioB. DIEKTPUUECKOE MOJIE.

JIuCKpeTHOCTh AIEKTPUIECKOTO 3apsja. ONEKTPOH. Crpoenue aTOMOB.
[TocTostHHBIN 2NeKTpUYeCKUid TOK. ["abBaHUYECKHE AIMEMEHThI. AKKYMYJISATOPBL. DIIEKTpUUECKast
Lenb. JNeKTpuyeckuil Tok B MeTaiiax. Cuia Toka. AMmepMeTp. DIeKTpUUECKOe HaIlpsHKEHUE.
BounbsT™MeTp. DOnektpuueckoe compoTuBieHre. 3akoH OMa i ydacTKa SJEKTPUYECKOU IIEMH.
VYaensHO€ conpoTuBiieHne. PeoctaTel. Buabl coeqMHEHNI TPOBOTHUKOB.

PaboTa u MomHOCTE 3M1eKTprUyYecKoro Toka. KomndecTBO TEIIoTh, BEIIEIIEMOE MTPOBOTHUKOM C
TOokOM. CUeTuMK »3JIeKTpUYecKOW HHeprud. Jlamma HakanmuBaHUs. OJIEKTPOHArpeBaTEIbHbIC
npuOopel. Pacder snmekTpol’Hepruu, moTpedasieMoil OBITOBBIME AJieKTpornpudopamu. Kopotkoe
3ambikaHue. [lnaBkue npenoxpanurenu. Jlaboparopubie padoTbl

4 COGopka OJIEKTPUYECKOM LEMM M HU3MEPEHHME CHJIBI TOKa (C  HCIOJIB30BAHHEM
obopynoBanus «Todka pocTay).

O WsMmepeHne HampsHKEeHWs Ha pasIMYHBIX  y4acTKax LENd (C  HCIONB30BaHUEM
obopynoBanus «Todka poctay).

6 PerynupoBanume cuimbl TOKa peocTaToM (¢ MCHOIb30BaHMEM o6opymoBanus «Touka
pocTay).

7 W3MmepeHHe CONPOTUBJIEHHS IPOBOJHUKA C MOMOLIBLIO aMIepMeTpa M BOJbTMETpa (¢
ucrnoJib30BanueM odopynoBanus «Todka pocTay).

8 MWsmepenne pabOTBl M MOLIHOCTH BIEKTPUYECKOTO TOKa (C  HCIOJIb30BAHHUEM
obopynoBanus «Touka pocray).
JIeKTPOMATHUTHBIE SIBJICHUs (64)
MarHuTHOe TIOJI€ TOKa. OJICKTPOMArHUTBI M WX MpUMEHeHHe. [lOoCTOSHHBIE MAarHWTHI.
Maruutnoe mone 3emuu. JleiicTBME MArHUTHOTO TMOJS Ha TPOBOJHHUK C  TOKOM.
DNEeKTPOABUTATENb.

JlabopaTopHbie padboThI

O Uzyuenue 211eKTpUUECKOTO JBUrATENs TIOCTOSHHOTO TOKA.
CgaetoBbie siBjaenus (9 4)
Hcrounuku cBeta. IIpsmonuHeiHoe pacmpocTpaneHue cBeta. OTpakeHHE CBeTa. 3aKOHBI
oTpaxkeHus ceeta. Ilmockoe 3epkaio. I[Ipenomienue cBeta.
JIuuzer. DOKYCHOE PacCTOSIHUE U ONTHYECKast CHIla JIMH3BL. [TocTpoeHre H300pakeHu i,
JaBaeMbIX TOHKOU JIMH30i. OnTrdeckue npubopsl. JlaGopaTopHbie padoThI:

10 Tonyuenue wu300paxkeHUit ¢ NOMOIBIO COOUparOiel JHUH3BI (C HCIOJB30BAHHEM
obopynoBanus «Touka pocrtay).

IloBTOpeHue - 3u.



Yuamuecs: J0JKHbI YMETh:

JlaBaTh OIIPE/EICHUE TOHATUH TEIJIOBOE MABM)KEHUE, TEIUIONepeaaya, TEIUIONPOBOIHOCTb,
KOHBEKIUS, U3Ty4eHHE, arperaTHoe COCTOSHHE, (Pa3oBbI IMepexoi. HIEKTPUUYECKUN 3aps,
NIEKTPUYECKOE I10JIE, NMPOBOJHUK M TUAIEKTPUK, XUMUYECKHM 3JIEMEHT, aTOM U aTOMHOE
S7IpO, MPOTOH, HEUTPOH, AJIEKTPUUECKAs CUIIA, UOH, MIEKTPUUECKAsl LIENb U CXEMa. MarHUTHOE
[I0JIE, MAarHUTHBIE CHWJIOBBIE JIMHHUH, D3JIEKTPOMArHUTHOE II0JI€, IIOCTOSHHBIA MAarHWT,
MarHUTHBIN OJIIOC, TOUYEUYHBI UCTOYHUK CBETA, I10JI€ 3pEHUs, aKKOMOJallus, 3epKajo, TEHb,
3aTMEHHE, ONITHYECKas OCh, POKYC, ONTUUYECKUH LEHTP, OJM30PYKOCTh U NATbHO30PKOCTB;

JaBaTh OIpeneieHne (PU3MUECKUM BEIMYMHAM: BHYTPEHHSS 3HEPIUs, KOJIUYECTBO TEIUIOTHI,
yllelbHasi TEII0EMKOCTh BEILIECTBA, Y/ElIbHAas TEIUIOTAa CrOPAaHUs TOIUIMBA, YAEIbHAs TEIJI0Ta
napooOpazoBaHus, yAETbHAas TEIUIOTAa IUIABJICHHUS, TEMIIepaTrypa, TeMIepaTypa KHICHHS,
TeMIepaTypa IJIaBICHUSI, BJIAXKHOCTb, J3JEKTPUYECKUM 3apsl, CWIa TOKa, HaIpshKeHHeE,
CONPOTHUBIIEHUE, YNEIbHOE CONPOTHUBIIEHHE, padoTa W MOUIHOCTh TOKAa, YIJIbl MaJeHMUS,
OTpa)XeHHUsI, IPEIOMIIEHUS, POKYCHOE pAacCTOSHUE, ONITUYECKas CHIIA.

(dhopMynupoBaTh 3aKOH COXPaHEHUsI SHEPTUHU B TEIJIOBBIX MPOIIECCaX;

penaTh IpoCTEeNINEe KaYECTBEHHBIE M PACYETHBIE 3a/1a4d HA TEIUIOBBIC SIBJICHUS;

10 YUCITY aTh MOHATHE PU3NYECKOTO CMBIC/IAa TAOJUYHBIX JAaHHBIX TEMBI;

paboTaTh C COOTBETCTBYIOIIMMHU TabIUIAMU;

OTIPEICIIATh LEHY IEICHHUS TEPMOMETPA;

YMETh MOJIb30BaThCSI TEPMOMETPOM, KAITTOPUMETPOM, TICUXPOMETPOM;

00BSACHATH Ha3HAUEHHUE, YCTPoiicTBO U npuHIun neiictsus JABC, ncuxpomertpa;

IIPUBOIUTH IPUMEPBI IIPAKTUYECKOTO MCIIONIB30BAHNS 3AKOHOB Kypca U TEIUIOBBIX JBUTATENICH.
COCTAaBJIATH MPOCTEUINE DJICKTPUUECKUE LICTIH U BBIYEPUMBATD UX CXEMBI;

U3MEPATH CUILy TOKa U HAIIPSDKEHUE, COTPOTUBIICHHUE;

IIOJIB30BAThCS PEOCTATOM;

HaXOJUTh Y/I€IbHOE CONPOTUBIICHHE IPOBOJHHUKA IO TaOIHULIE;

OOBSICHATh HAa OCHOBE IOJIO’KEHUM 3JIEKTPOHHOM TEOPHUM IIEKTPU3ALUIO Tell, CYLIECTBOBAHUE
IIPOBOJHUKOB M JUIEKTPUKOB; HArpEBaHMs MPOBOJHHUKA DJIEKTPUYECKHM TOKOM; ICUCTBHE
3JIEKTPOHArpeBaTeIbHbIX IPUOOPOB;

OOBSICHATH IeHCTBHE SIEKTPOU3IMEPUTEIBHBIX IPUOOPOB, FIEKTPOIBUTATEIIS;

pelrath 3a7a4u ¢ npuMeHeHreM 3akona OMma, JIkoyns-JIeHia, 3aKkoHOB TOC/IeI0BATSIIBHOTO U
napauIeIbHOTO COSAMHEHHUS MMPOBOTHUKOB | ciieayronmx Gopmyrt: R = pl/S; A=Ult;
2

P=Ul; Q=I Rt;

dbopMynupoBaTh 3aKOHBI MPSMOJIMHEHHOTO PACHPOCTPAHEHUS CBETa, OTPAKEHUS H
MIPEIOMIICHUS CBETA;

MPAKTUYECKU TPUMEHITh OCHOBHBIE TOHSITHS W 3aKOHBI [ OOBSCHEHHS AEeWCTBUA
¢doToamnmapara, riaza, O4KOB;

MOJTy4aTh U300pakeHHsI IpeIMeTa C MOMOIIBIO JIMH3BI U TNIOCKOTO 3epKaa;

CTPOUTH U OTIMCHIBATh N300pakeHUS MpeIMeTa B IIIOCKOM 3epKaJie ¥ B TOHKOU JIMH3E;

peuiaTh Ka4CCTBCHHBIC W PACUCTHLIC 3a/la4l HA 3daKOHBI OTPAKCHHA CBCTA, HA pacyeT
ONTHUYECKOMN CHIIBI JIMH3BI M OIITUYECKOM CHIIBI CUCTEMBI JIMH3.

9 kuaace (102 yaca, 3 yaca B HejieJ1I0)

3akoHbl ABHKeHNSI M B3aumoaeicTBus e (30 u)

MaTCpI/IaJ'ILHaH touka. CrucreMa oTcuera.



Ilepemenienue. CKopocTh NPSMOJIMHEHHOTO PAaBHOMEPHOI'O JIBUKEHUS. PaBHOYCKOpEHHOE
IIPSIMOJIMHENHOE JBM)KEHHUE: MTHOBEHHAs! CKOPOCTh, YCKOPEHHUE, IIEpEMELICHHUE.
I'paduky 3aBUCUMOCTH KHHEMATHYECKMX BEJIWYMH OT BPEMEHHM INpU PAaBHOMEPHOM U
PaBHOYCKOPEHHOM JBH)KECHHUU.
OTHOCHUTENBHOCTh MEXaHUUECKOTO JBUXKECHHUSL.
IIepseiii 3axkoH HeroTtona. MHepumansHble cucteMsl oTcuera. Bropoii 3akoH Herotona.
Tperunit 3akoH HproToHa.
CBoboHOE naieHue. 3aKOH BCEMUPHOTO TATOTeHHs. VICKYCCTBEHHBIE CITyTHUKH 3€MJTH.
Nmiynbc. 3aKOH COXpaHEHUs UMITyJIbca. PakeTsl.
JlabopaTopHble padoThI:
1. HccnenoBanue paBHOYCKOPEHHOTO  JABM)KEHMsI 0e3  HayalbHOW  ckopocTd  (C
ucrnoJib30BaHueM obopynoBanus «Touka pocTay)
2. U3mepeHune ycKOpeHHUs CBOOOIHOTO MajeHus (C ucnoibzoBaHueM obopynoBanus «Todka
pocTay).
Mexannyeckue Kojedanusi  BOJHbL 3BYK (16 u)
KonebarensHoe apmxenue. Konebanus rpysa Ha npyxkuse. CBoOO1HbIE KOieOaHUSI.
Konebarenbnas cucrema. Ilepuon, yactora u amrmtyaa kosnedanuii. [IpeBpaienre suepruu npu
KoJieOaHUsX. 3aTyXawIne KoaeOaHus.
Boinyxxnennble koneOaHus.
Pacnipoctpanenne koneGanuii B ynpyrux cpenax. [lomepeunsie u mpoJoiibHble BOJHBI. CBS3b
JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PACIPOCTPAHEHUS U IEPUOJAOM. 3BYKOBBIE BOJIHBI.
CkopocTh 3ByKa. ' pOMKOCTB 3ByKa M BBICOTA TOHA. DXO.
JlaGopaTopHbie padoThI:
3. UccnenoBanue 3aBUCMMOCTH NIEPHO/Ia U YaCTOTHI CBOOOIHBIX KOJeOaHUN MasTHUKA OT €ro
JUTHHBI (C UCTOJIb30BaHUEM 000pynoBaHus «Todka pocTa).
JJIeKTPOMAarHuTHbIEe siBJeHust (204)
OAHOPOIHOE U HEOJHOPOIHOE MAarHUTHOE TOJI€.
Hanpasiienne Toka ¥ HampaBiieHUE JIMHUK ero mMaruutHoro nodjs. [IpaBuno OypaBuuka.
Ob6napyxeHue MaruutTHoro noJis. [IpaBuiio 1eBoi pykH.
Nuayknusa MarHUTHOTO 10J1sl. MarHuTHBIM NOTOK. DJEKTpOMarHuTHas MHAyKuus. ['enepaTtop
nepeMeHHoro Toka. [IpeoGpa3oBanue sHEpruM B dIEKTpOreHepaTopax. IKOJIOTUYECKUE
po0JIeMbl, CBSI3aHHBIE C TETUIOBBIMU U TUIPOAIEKTPOCTAHIUSAMU. DIEKTPOMArHUTHOE TOJIE.
DneKTpOMarHuTHbIE BOJHBI. CKOPOCTh paclpoOCTpaHEHUs AIEKTPOMArHUTHBIX BOJIH.
DneKTpOMarHUuTHasi IPUPOJia CBETA.
JlaGopaTopHblie padoThbI:
4. W3yueHue siBICHUS AJIEKTPOMArHUTHOU MHAYKIUU.
Crtpoenue atoma 1 aTOMHOT0 siipa (204) PagroakTHBHOCTh KaK CBUJIETEIBCTBO CIOKHOTO
CTpOeHHUsl aTOMOB. AJba-, 6eTa - u ramma-u3nydenust. OnsiTel Pezepdopaa. SAnepnas moaens
aToMa.
PagnoakTuBHBIE TPEeBpaIleHUs] ATOMHBIX sijiep. [[poTOHHO-HEUTPOHHAs MOJENb spa. 3apsioBOe U
MaccoBoe yucio. SAnepusie peakuuu. lenenue u cuntes saep. CoxpaHeHue 3apsAa0BOro U
MacCOBOT'0 YHCEN MPH SJIEPHBIX peaKIusX.
OHeprus cBs3M YacTHIL B siApe. Brienenne sHeprun npu AepHbIX peakuusax. M3myyenue 38e3 .
SInepHas sHepreTHKa. DKOJIOTHYECKHE MPOoOIeMBbl pabOThl aTOMHBIX AJIEKTPOCTAHIIUH.
Metoabl HaOIOJICHNS M PETUCTPAIIMK YaCTHIL B siiepHOM pusuke. Jlozumerpusi.
JlabopaTopHbie padoThI:
5. U3yuenue neneHus spa atoMma ypasa 1o ¢pororpaduu TpEKoB.



Ctpoenue u 3Boonus Beesiennoii (7 1)
I'eonienTprUyeckas U TEIUOICHTPUYECKAss CHCTeMbl Mupa. Du3ndeckasi Mpupoaa HEOSCHBIX Te

Conneunoii cuctemsl. [Ipoucxoxaenue Conneunoit Cucrembl. @usndeckas npupona CoiaHua u

3Be31. Ctpoenue Beenennoit. OBomtonust BeeneHHOM.

IMoBTOpEHUE 9 q)

Yuyamuecs 101KHbI YMETh:

JaBaTh OIpE/IENIEHHEe OCHOBHBIX TMOHSATHH OTHOCHUTEIBHOCTh MEXaHMYECKOTO JBM)KCHUS,
TPaeKTOPHSl, MHEPIIMATbHAS CUCTEMAa OTCUETa, UCKYCCTBEHHBIN CITYTHUK, 3aMKHYTasi CUCTEMA,
BHYTPCHHHE CHJIbI, MATEeMaTHYECKUN MAaSTHHK, 3BYK, MarHUTHOE II0JIe, BUXPEBOE IOJE,
AJIEKTPOMArHUTHOE TIOJIC, AJICKTPOMArHWTHBIC BOJIHBL. anb(da-, OeTa-, ramMMa- H3IIy4eHHE,
M30TOIl, HyKJIOH, aTOMHO€ SIAPO, MPOTOH, HEUTPOH;

JaBaTh oOMpenereHue (PU3NUECKUX BEIUYHH: TIEepeMeIleHrne, MPOEKIUs BEKTOpa, IyTh,
CKOPOCTh, YCKOPEHHE, YCKOPEHHE CBOOOJHOTO TaJCHHs, IEHTPOCTPEMHUTEIILHOE YCKOPEHUE,
cuia, CWiIa TsDKECTH, Macca, BeC Tejla, UMITYJbC, MEPUOJ, 4acTOTa, aMIUIUTYJa, MEPUO,
yacToTa, (a3a, JJIMHA BOJHBI, CKOPOCTh BOJHBI, MAarHUTHAs WHIYKIMS, MarHUTHBIN TIOTOK,
SHEPTHUsI IIEKTPOMArHUTHOTO TIOJIST; SHEPTHS CBSI3H, Ne(EeKT Macc.

OOBSCHATH CYIITHOCTh T€OIEHTPHUECKON U TeIUOIIEHTPUIECKON CHCTEMBI MUPA,

YMETb OOBSICHATH MpoUcXokaeHre COTHEUHOM cUCTEMBI, CTpoeHHe BcenenHoi, 3BOTIOLNIO

Bcenennoii, ®usndeckyro npupoay HeOecHbIx e, CoJTHIIa U 3BE3];

yMeTh (GopMyIupoBaTh 3aKOHBI HBIOTOHA, 3aKOHBI COXpaHEHWS WMITYJIbCA; YpPaBHECHHS
KMHEMATUKH, 3aKOH BCEMHPHOI'O TATOTCHHA, 3aKOH COXpaHCHUA HMITYJIbCA, NPUHIOWIT
OTHOCUTENIbHOCTH ['anues, 3aK0OHbl FTaApMOHUYECKUX KOJIeOaHUil, MPaBUJIO JIEBOM PYKH, 3aKOH
AJIEKTPOMArHUTHOM MHIYKIIMHU, MTpaBuiIo JIeHna, 3aKoH paJiioakTUBHOTO paclaja;
OOBSACHATH MEXaHUYECKHE SBIICHUS;
pematb O3M 1J11 paBHOMEPHOTO U PABHOIIEPEMEHHOTO MPSIMOJIMHENHOTO JIBXKCHUS,
(hopMynTUpoBaTh 3aKOH AIEKTPOMArHUTHOM MHAYKLINHU, TipaBuio JleHna;
OOBSACHATH NpPEBpAIICHUE YHEPTHH NMPHU KOJIEOAHUSX; - MOJB30BATHCS MOJEISIMH TEMbI JUIS
00BsICHEHUS SIBJICHUIA; - pelliaTh 3a7aud IEPBOrO YPOBHSI.

I1l.  TEMATHUYECKOE IIJTAHUPOBAHMUE 7 KJIACC

/1

Hanmenosanne KonuuectBo 4acos
pa3aenoB U TeM
IPOrpaMMBbI TpaKTH
Bcero| KOHTPOJI YECKUE
bHBIE | pabOTHI | DIIEKTPOHHBIE (mdpoBsIe) 00pazoBaTeNbHbIE
paboThI pecypesl

Paznen 1. ®usuka u e€ poib B MO3HAHUU
okpyskaromero mupa (6 yacos)

1.1. |Pusuka-Hayka o 2 - - http://fipi.ru/otkrytyy-
MpUpoe bankzadaniydlyaotsenkiyestestvennonauchnoygramotnosti
12, | Ousmaccxie 2 _ 2 https://resh.edu.ru/ http://school-collection.edu.ru
http://fcior.edu.ru http://www.fizika.ru
BCIIMYHUHBI
1.3 [EcrectBenHo- 2 - -
Hay4YHBIA METOJT
IMO3HAHUA
Wroro no pazneny 6 - 2

Paznen 2. [lepBoHayanbHbIe CBEACHHS O CTPOCHHH BenecTBa (5 yacoB)

2.1. | Ctpoenue BemecTsa ‘ 1

\ http:/fipi.ru/otkrytyy-



http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti
http://fipi.ru/otkrytyy-bankzadaniy-dlya-otsenkiyestestvennonauchnoygramotnosti

2.2. | JIwkenue u 2 - -
B3aNMOJICHCTBHE
YaCTHUIL[ BEIIECTBA

bankzadaniydlyaotsenkiyestestvennonauchnoygramotnosti
https://resh.edu.ru/ http://school-collection.edu.ru
http://fcior.edu.ru http://www.fizika.ru

2.3. | ArperatHbie 2 1 -
COCTOSTHHSI BELIECTBA

http://college.ru/fizika/ http://www.school.mipt.ru

Uroro mo pazneny 5 1 -

Pasnen 3. JIBuxenue u B3aumozeictaue e (21
4ac)

3.1. | Mexaunueckoe 3 - - http://fipi.ru/otkrytyy-
IBUDKCHUE bankzadaniydlyaotsenkiyestestvennonauchnoygramotnosti
3.2. | Unepuus, macca, 4 - 3 https://resh.edu.ru/ http://school-collection.edu.ru
IIGTHOCTE http://fcior.edu.ru http://www.fizika.ru
3.3. | Cuna. Buasl cun 14 |1 3
Uroro no pazueny 21 |1 6

Pasnen 4. /laBnenue TBEPABIX TeN, )KHIKOCTEH U ra3

0B (21 yac)

4.1. | JlaBirenmue. 3 - -
Ilepenaua naBieHust
TBEPJIBIMU TEJA MU,
KUTKOCTSIME U
razamu

http://fipi.ru/otkrytyy-
bankzadaniydlyaotsenkiyestestvennonauchnoygramotnosti

https://resh.edu.ru/ http://school-collection.edu.ru
http://fcior.edu.ru http://www.fizika.ru
http://college.ru/fizika/ http://www.school.mipt.ru

http://kvant.mccme.ru/

4.2. | JlaBiienne XuIKOCTH | 5 - -

4.3. | AtmocdepHoe 6 - -
JaBJICHUE

4.4, | JleticTBr€ KUAKOCTH | 1 1 2
¥ ra3a Ha
MOTPYKEHHOE B HUX
TEJo

Uroro no pazneny 21 |1 2

Pazzaen 5. Pabora u momtHOoCcTh. DHeprus (12 gacos)

5.1. [Pabora mmomHoCTh | 3 - - http://fipi.ru/otkrytyy-
bankzadaniydlyaotsenkiyestestvennonauchnoygramotnosti
52 11 5 5 https://resh.edu.ru/ http://school-collection.edu.ru
- | 1IpOCTBIC - http://fcior.edu.ru http://www.fizika.ru
MCXaHM3MBI http://college.ru/fizika/ http://www.school.mipt.ru
5.3. | Mexanunueckas 4 1 -
SHEpPrus
Wroro no pazneny 12 |1 2
PezepBHOE BpeMs 2 - -
WrtoroBass KOHTpodbHAsA || 1 -
pabora
OBILEE KOJIMYECTBO (68 5 12
JACOB
110 ITPOTPAMME
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TEMATHUYECKOE TINIAHMPOBAHHUE 8 KJIIACC

Ne |  HaumenoBanue | KommuectBo OnexTpoHHbIe (TU(GPOBEIE) 00pa30BaTEIbHBIC PECYPCHI
pas3zeiioB ¥ TEM | 9acoB
/1
IIPOrpaMMBbI
BCET'0| KOHTPOJIb| [IPAKTHUYECKUC]
HbIE paboThl
paboThI
Paznen 6. TernoBeie siBneHus (28 4)
6.1| Ctpoenue n 7 1 - http://fipi.ru/otkrytyy-
CBOMCTBA bankzadaniydlyaotsenkiyestestvennonauchnoygramot
BEIIECTBA nosti https://resh.edu.ru/
http://schoolcollection.edu.ru http://fcior.edu.ru
http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru
6.2| TertoBbie 21 1 3
MIPOIIECCH
Hroro mo pasneny 28 |2 3

Pazzen 7. Dnekrpuveckre U MarHuTHbIe siBiieHus (37 1)

7.1 DnexTpudeckue 7 1 - http://fipi.ru/otkrytyy-

3apsIBL. bankzadaniydlyaotsenkiyestestvennonauchnoygramotnosti

3apspKeHHBIC Tella U https://resh.edu.ru/ http://schoolcollection.edu.ru

HMX B3aMOJIENCTBHE
http://fcior.edu.ru http://www.fizika.ru
http://college.ru/fizika/ http://www.school.mipt.ru

7.2| ITocTOosTHHBIN 20 |2 8
BIIEKTPUYECKU N
TOK
7.3| MarauTtHbIE 6 1 2 http://fipi.ru/otkrytyy-

SIBJICHUSA bankzadaniydlyaotsenkiyestestvennonauchnoygramot
nosti https://resh.edu.ru/
http://schoolcollection.edu.ru http://fcior.edu.ru
http://www.fizika.ru http://college.ru/fizika/

7.4 DnextpomarautHas 4 1 2

WHIYKIHS

HUroro mo pazneny 37 |5 12
PesepBroe Bpemst (3 4) |3

HWUTOI'O OBIIEE 68 7 15
KOJIMYECTBO

YACOB

TEMATHUYECKOE IINIAHUPOBAHUE 9 KIJIACC

Haumenosanue
pa3zenoB U TeM

KonuuectBo
JacoB

ONEeKTpOHHBIE
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/i IIPOrpaMMBbI BCEr0| KOHTPOJIb| [IPaKTUYE (1 poBsIe) 0Opa3oBaTEIBHBIC PECYPCHI
HBIC CKHe
pabotel | paboOTHI
Paznen 8. Mexanuueckue siBienus (40 1)
8.1. |Mexanuueckoe 10 |1 2 http://fipi.ru/otkrytyy-

IBIDKEHHE U bankzadaniydlyaotsenkiyestestvennonauchnoygramotnos

CII0COOBI €ro ti_ https://resh.edu.ru/ http://schoolcollection.edu.ru

ONMCAaHUS http://fcior.edu.ru http://www.fizika.ru
http://college.ru/fizika/ http://www.school.mipt.ru

8.2 |BsaumoneiicTBue 20 (1 3 http://fipi.ru/otkrytyy-

Ten bankzadaniydlyaotsenkiyestestvennonauchnoygram
otnosti https://resh.edu.ru/ http://school-
collection.edu.ru http://fcior.edu.ru
http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru

8.3 |3akonsl coxpanenus |10 |1 1 http://fipi.ru/otkrytyy-
bankzadaniydlyaotsenkiyestestvennonauchnoygramo
tnosti https://resh.edu.ru/ http://school-
collection.edu.ru http://fcior.edu.ru
http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru

HUroro o pazueny 40 |3 6

Pasznen 9. Mexanndeckue KoiaeOaHus

(1549)

9.1 | MexaHuyeckue 7 1 3 http://fipi.ru/otkrytyy-

KOJIeOa s bankzadaniydlyaotsenkiyestestvennonauchnoygramotnos ti
https://resh.edu.ru/ http://schoolcollection.edu.ru
http://fcior.edu.ru http://www.fizika.ru

0.2 | Mexanmueckre 8 1 - http://college.ru/fizika/

BOITHEL http://www.school.mipt.ru http://kvant.mccme.ru/

3Byk http://www.escience.ru/physics http://nanoedu.ulsu.ru

Uroro no pazneny 15 |2 3

Paznen 10. DnekTpoMarHuTHOE 110JI€ U 3JIEKTPOMAarHUTHBIE BOJIHBI (64)

10.1 | DnekrpomaruutHoe | 6 1 1 http://fipi.ru/otkrytyy-

mose u bankzadaniydlyaotsenkiyestestvennonauchnoygramotnos ti

3JIEKTPOMArHUTHBIE https://resh.edu.ru/ http://schoolcollection.edu.ru

BOJTHBI http://fcior.edu.ru http://www.fizika.ru
http://college.ru/fizika/ http://www.school.mipt.ru

Wroro no pazneny 6 1 1

Paszen 11. CseroBbie siBieHus (15 )

11.1 | 3akoHbI 6 1 1 http://fipi.ru/otkrytyy-

pacnpocTpaHeHUS bankzadaniydlyaotsenkiyestestvennonauchnoygram
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CBCTa

11.2 |JIun3el u 6 - 1

OTNTHYECKHE
mpuOOpPHI

11.3 |Pasnoxenue 3 1 1

0eroro ceera B
CIIEKTP

otnosti https://resh.edu.ru/ http://school-
collection.edu.ru http://fcior.edu.ru
http://www.fizika.ru

Hroro no pazaeny 15 |2 3

Paznen 12. KBanrtoBsie siBieHus (17 1)

http://fipi.ru/otkrytyy-
bankzadaniydlyaotsenkiyestestvennonauchnoygram

otnosti https://resh.edu.ru/ http://school-
collection.edu.ru http://fcior.edu.ru

http://www.fizika.ru

12.1. |Ucmyckanue u 4 - 1
HOTJIONIEHUE

12.2 | Crtpoenue aToMHOTO |6 - 1
sapa

12.3 |Slnepuble peakiuu | 7 1

Hroro no pasneny 17 |1 3

13. TloBTOpHUTETHHO-0000IIAIOIINH MOLYITH

O
13.1 |Cucremarmsamus u |9 1 -
obo01mieHre
MPEAMETHOT O
COJICpPIKaHUS 1
OITBITa
NeSTebHOCTH,
IpHOOPETEHHOTO
TIPH U3yUCHUH
BCEro Kypca
li1)36370 51
Uroro no pazneny 9 1 -
OBIIEE 102 |10 16
KOJIMYECTBO
YACOBTIO
IMPOT'PAMME

TemaTn4eckoe NJIAHUPOBAHUE ¢ YKA3aHUEM KOJIMUYIECCTBA YaC0B, OTBOAUMBIX HaA OCBOCHHUE

KaXKI0M TeMbl

7 xJjacc (68 yacos)

Ne Kon- | Mcnonb3oBanue 000pyaoBaHus HEHTPa
n/n BO €CTECTBEHHOHAYYHOH H
Tema ypoxa 94acoB | TEXHOJOIHYECKOW HarpaBIeHHOCTEH
«Touka pocrax
BBenenne 4
1 UYro uzyuaer usuka. HabmaroaeHUs U OTIBITHI. 1
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2 ®usnueckue BeanuuHsl. [lorpemnocts 1
U3MEPEHUN.
3 JlabopaTtopnas pabora Ne 1 «OnpezneneHue EHBI 1 Komrutekt ocynbl 1 000py1oBaHUS IS
ACICHUSA U3MEPUTCIBHOI'O an/I60pa» YUYCHHUYCCKUX OIBITOB
4 du3rkKa U TEXHUKA 1 KomnbroTepHoe o0opyioBaHue
IlepBOoHauYa/IbHBIE CBEIECHUS O CTPOEHUM BelllecTBA.
5) Crpoenue BemectBa. MoieKybl.
6 Jlaboparopuas paboTa Ne 2 1 KoMIieKT mocyasl U 060py 10BaHUS IS
« MI3mepenue pasMepoB MabIX TEID) YUCHHYCCKUX OIIBITOB
7 Huddy3us B razax, ;KUIKOCTSIX U TBEpAbIX Tenax | 1 KommnerorepHoe obopynoBanue c
BHJICO KaMepol s JeTaIbHOro
pacCMOTpPEHUSA OIlbITA, BBIBEJICHHOI'O Ha
9KpaH.
8 B3aumHOoe  mpuTsDKeHMEe M OTTankmBaHme | 1
MOJIEKYJT
9 Tpu cocrosinus Bemectsa. Paznuuus B crpoenun | 1
BEIIIECTB.
10 | IHoBTOPHUTEIIEHO-000O0IIAOIIHI YPOK ITO TEME 1 KommbrorepHoe obopymoBanue Ludposas
«CBeJIeHNs O BELIECTBEN naboparopus yaeHndeckas (pusnka,
xuMmus, ouosorus): [udbpoBoit gaTank
TeMrepatypbsl KOMILIEKT OCY/IbI U
000pyIOBaHUS I YICHUUIECKUX OIBITOB
B3aumoneiicTBue Tel. 22
11 | MexaHn4ecKkoe IBHKCHUE. 1 KomrproTepHoe 000py/I0BaHKE C BUIEO
PaBHOMEpHOE M HEPABHOMEPHOE ABUKEHUE KaMepoi e JIETaJILHOTO
pacCMOTPEHUA OIIbITa, BBIBEACHHOI'O Ha
12 | Ckopocts. Enunuiiel ckopocTu. 1 SKpaH.
13 | Pacyer mytu u BpemeHu nBuxeHus. Pemenne 1
3azad.
14 | SIBnenue nHepuuu. Pemenue 3aaay. 1
15 | BzanmozeiicTBue Tell. 1
16 | Macca rena. EquHuns Macchl. 1
17 | Jlaboparopnas pabota Ne 3 1 O6opyznoBaHue [UIs 1a00paTOPHBIX
«3MepeHne Macchl Tenna Ha Becax» pabOT ¥ YICHUIECKHUX OIBITOB
18 | JIaboparopHas paGora Ne 4 1 OGopynoBaHue 115 J1abOpaTOPHBIX
«3mepenune oObema Tem» paloT 1 yICHUIECKHX ONBITOB
19 | [InoTHOCTH BeleCTBa. 1
20 [ Jlaboparopnas pabota Ne 5 «Onpenenenue 1 OGopynosanue Juist 1a00paTOPHbIX
IUNIOTHOCTH BEILIECTBA TBEPHAOTO TEJIay paboT ¥ yICHUIECKHUX OIBITOB
21 | Pacuet macchl 1 0ObeMa Tena Mo ero IIOTHOCTH
22 | Pemenue 3amau
23 | Ob6obuIeHne MaTepHala 1o Teme 1

«MexaHn4ecKkoe JABHMOKCHUEC, MacCCa, IMJIIOTHOCTbL»




24 | KonTpoJibHasi paboTa mo Teme 1
«Mexanuueckoe aABu:keHue. Macca.

ILnoTHOCTBY

25 | Cuna. SIBnenue tarotenus. Cuiia TSOKECTH. 1

26 | Cuna ympyrocrtu. 3akoH ['yka. 1

27 | Bec tena. 1

28 | Equaune! cvutbl. CBsI3h MEXKIY CHIION TsoKecTH B | 1
Maccoi Tena.

29 | Juuaamowmertp. Jlaboparopuas paboTa 1 O6opymoBaHue Ist J1Ta00paTOPHbIX
Ne 6 «I"pamynpoBanue MPYKUHBI U U3MEPEHHUE CUIT paboT 1 y4CHHIECKUX OIBITOB
JTTHAMOMETPOM))

30 [ Croxenwue ABYX CHJI, HAIIPABJICHHBIX BJIOJHL OHOU | 1 O6opynoBanue uis 1a00paTOPHBIX paboT
prlMOfI M YYCHUYECKUX OIILITOB

31 | Cuia tpenus. TpeHue CKOJIbKEHUS. 1 OOopynoBanue  [uisi  J1abOpaTOPHBIX
Tpenue noxos. paboT ¥ yIeHUIECKUX OIBITOB

32 | Tpenwue B mpupo/ie U TeXHUKE. [10IIHITHUKH. 1

JlaBJieHre TBEPIBIX TeJl, dKUIKOCTEH U ra3os. 21

33 | JlaBnenue. EquHuLbI T1aBIICHHS. 1

34 | CriocoObl N3MEHEHNS TaBICHUS 1

35 | JlaBnenwue rasa. 1

36 | 3axown [lackamns 1

37 | JaBnenue B )KUIKOCTH U ra3e. 3akoH ITackamns 1 O6opynoBanue JUIst IEMOHCTpALUH

38 | Pacuer naBieHus Ha THO M CTEHKH COCya 1

39 | Pemenue 3amau no teme «J/laBneHue B KUIKOCTH
U Ta3e»

40 | CooObmraromiue cocyabl OO6opymoBaHue TSI IEMOHCTPAIHIA

41 | Bec Bo3ayxa. AtmocdepHoe JaBieHne OGopynoBaHue I IEMOHCTPALIHI

42 | Usmepenue atmocdepHoro naBieHus. OnbIT 1
Toppuuennu.

43 | bapomerp-anepoua. AtmocdepHoe naBienue Ha | 1
pPa3IMYHBIX BHICOTAX.

44 | Pemenne 3amau 1mo Teme «CooOmrarommecs | 1
COCY/IbI

45 | MaHomeTpbl 1 O6opymoBaHue ISt AEMOHCTPAIHIA

46 | IlopmHeBoii KHUJAKOCTHOMN Hacoc. | 1
I'mpapaBnuueckuit mpecc.

47 | JlelicTBMe XKUAKOCTH M Ta3a Ha morpyxeHHoe B | 1 OGopynoBaHUEIS TEMOHCTPAIIHIA
HUX TEJIO

48 | ApxumenoBa cuia. 1

49 | [InaBaHue Tel. 1




50 | JIaboparopuas padota Ne 7 1 OGopymoBanue s Tab0paToOpHBIX paboT
«OnpeneneHue BHITAIKUBAIOIICH CHIIBI A yYCHUYCCKUX OIBITOB

51 [ Jlaboparopuas pabota Ne 8 1 OGopynoBanue 1ist 1a6OpaTOpHBIX paboT
«BpIsicCHEHHE YCIIOBUM IIJIABAHMS TEIDY 1 YyMCHUYECKHX OIIBITOB

52 | KonTpoJbHas padoTa mo reme 1
«/laBjieHHMe TBEPABIX TeJ, *KUAKOCTEH H ra3oB»

TEMA 5: PaGoTa ¥ MOIIHOCTH. DHEPrus. 15

53 | Mexanuueckas paboTa. 1

54 | MomHOCTb. 1

55 | Pemenue 3amau o Teme «Mexanudeckas padora | 1
Y MOIITHOCTB)

56 [ IIpocteie Mmexarm3mbl. Peruar. PaBHOBecue 1 O6opynoBaHue I 1aO0paTOpHBIX PadoT
CHJI Ha pbIyare 1 YUCHUYCCKUX OIILITOB

57 | MomeHT CHJIBI. 1

58 | Peryaru B TexHUKe, OBITY M IPUPOJIC. 1 O06opynoBaHue s 1aO0OpaTOpHBIX PadoT
JlaboparopHas padoTa Ne 9 1 YHCHUYECKHX OIBITOB
«BpIsicHEHUE YCIIOBHS PAaBHOBECHS phIUara

59 [ «3omoroe mpaBmiio MexaHWKH» PaBeHCTBO pador | 1 O6opynoBanue st TaOOPATOPHBIX padboT
IIPU UCIIOJIB30BAHNY MEXAaHU3MOB H yICHHICCKHMX

60 | Pemenue 3amad o teme «Y CIIOBUS PaBHOBECHUS 1
phIdaray

61 | KIIJ. JlabopaTopHnas padota Ne 10 1 O6opymoBanue ist 1abopaToOpHbIX paboT
«Omnpenenenue KII/ npu noaseme tena mno 1 YICHHUYIECKUX OIIBITOB
HaKJIOHHOM TIOCKOCTH»

62 | Kunerndeckas 1 MOTEHIIMAIbHAS SHEPTUSL. 1

63 | IIpeBpamienne d2HEpruu. 3akoH coxpaHeHus | 1
SHEPTHUH

64 | Pemenwue 3amad no teme «PaboTa, MOIIHOCTD U 1
SHEPTHSI»

65 | Pemenue 3amay no teme «PaboTa, MOIIHOCTD U 1
SHEPTHSI»

66 | KontpoJsibHasi padoTa 1o reme « JHeprus. 1
PaGora u MOIIHOCTB)»

67 | UToroBoe moBTopeHue 3a Kypc 7 Kjiacca 1

68 | 'omoBas KOHTpoJIbHAS paboTa 3a Kypc 7 Kjacca 1




8 kiacc — 68 yacos

No
o/ Tema ypoka Kon-Bo | Hcnonb3oBanue 000pyaoBaHHs
YacoB | IIEHTpa eCTeCTBEHHOHAYYHOU U
TEXHOJOTUYEeCKOI HaIlpaBIeHHOCTEN
«Touka poctay
TemnoBble aBJeHUs (254.)
1 TexHuka 0€30MaCHOCTH B KaOUHETE (DU3HKH. 1 udposas nadopaTopus yueHU4eCKas
TennoBoe nuxkenue. Temneparypa (pusuka, xumusi, Gronorus):
[ndpoBoitnaTuuk TeMnepaTypsl
2 Buytpennss sneprus 1 Lndposas 1abopaTopus ydeHUIECKast
(pusmka, Xumusi, OHONOTHSI):
LndpoBoii TaTIYUK TeMIepaTypbl
3 CriocoObl M3MEHEHHS BHYTPEHHEW SHEPTHH 1 Lndposas 1abopaTopus ydeHUIECKast
(pusuka, xumusi, GroNOrHs):
LndpoBoii TaTIYUK TeMIepaTypbl
4 Bungs! Teronepenaun. TennonpoBogHOCTS. 1 O06opynoBaHue st 1a00OpaTOPHBIX
paboT M YUeHHYECKUX OIBITOB
) Buner Tennmonepenaun .KonBekus. 1 O6opynoBaHue It 1TaO0pPaTOPHBIX
paboT M YUeHHYECKUX OIBITOB
6 Buner tenmoniepenaun M3myuenne 1 O6opynoBanue It TaO0PaTOPHBIX
paboT M YUeHHYECKUX OIBITOB
7 KonuuecTBo TEIIOTHI. 1
8 V nenbHas TEMI0eMKOCTb. 1
9 Pacuer konmnyectBa TemnoTel. Pemenune 3anay. 1
10 JlaGopatopnas padora Nel «CpaBHeHHE 1 O6opymoBanue I Ja0OPATOPHBIX
KOJIMYECTB TEIJIOTHI IPH CMEIIMBAHUN BOJBI paboT M YYEHHYECKUX ONBITOB (Ha
pa3HOI TeMmIepaTypb» 6aze koMIiekToB st OI'9)
11 JlabopaTopHas pabora No2 «3mepenne | 1 O6opynoBanne sl J1abOpPaTOPHBIX
YIEIBbHON TEIJIOEMKOCTH TBEPAOTO TENa. paboT M yYEHHMYECKHX OIBITOB (HA
6a3e komriekToB st OI'D)
12 DHeprus TornBa. Y IeNbHas TEII0Ta CTOpaHusl. 1
13 3aKOH COXpAaHEHUs M ITPEBPALICHHS SHEPIUH B 1
MEXaHMUYECKHUX U TETJIOBBIX MPOLEccax.
14 KonTponbsnas pa6ora Ne 1 o Teme: «Temnossie 1
SIBIICHUSD).
15 ArperaTHble COCTOsIHMA BemecTa. [InaBnenue n 1 Lndposas JlabopaTopust yueHHUIeCKas
OTBEPACBAHUE KPUCTAJUIMYECKUX TEIN. (busuxa, xumust, Guonorus):
[udpoBoii maT4NK TeMIIepaTypbl
16 ]—‘paq)pn( TUIABJICHUSA u OTBEpJCBaHUA 1 L[H(l)pOBaS{ Ha60paTOpI/I$I YuCeHHUYCCKast
KPHCTALTHUECKUX Tell. V nenpHagTEnI0TA (pusuka, xumusi, GHOIOTHsL):
N — LndpoBoiil 1aTYUK TeMIepaTypsl
17 KonTponbhas pa6ora Ne 2 o teme: «Harpesanueu 1
IUTaBJICHUE KPHUCTAIIMUECKUX TEI».
18 Ucnapenue. Ilornomenue sHepruu npu ucnapenuu | 1 ObopynoBanuemis
JKUJIKOCTH U BBIICICHUE €CIPU KOHJACHCALIUY I1apa. JEMOHCTpALUi
19 Kunenne 1 ObopynoBaHue Uist AEMOHCTpaLi




20 Brnaxnocts Bo3ayxa. CriocoObl €€ onpeaeneHusl. 1 O6GopynoBanre s J1a0OPaTOPHBIX
Jlaboparopuas padota Ne3 «3mepenue paboT ¥ y4CHHYCCKHX OIBITOB (Ha
BIQXKHOCTH BO3YXa» 6a3e kommekTos Juis OI'D)

21 VY enpHas TemioTa napoodopazoBaHus U 1
KOHJICHCAIIUH.

22 Pabora raza w mapa mnpm pacmmpenud. | 1
JlBuraresns BHYTPEHHETO CTOpaHHs.

23 [TapoBas Typ6una. KI1/] TerioBoro nuraressi. 1

24 Pemenue 3anau no reme: «Pabora raza u napa npu | 1
PaCIIUPEHUI.

25 KonTpomasras padota Ne 3 o teme: 1
«I3MeHeHne arperaTHbIX COCTOSIHUI BEIIeCTBay.

DJiekTpuuyeckue sipjaeHus (27 4)

26 DNeKTpU3aIys TeJ MPH COMPUKOCHOBEHUH. 1 OGopyoBanue Wist
B3anmoencTBrs 3apsoKeHHBIX Tell. JIeMOHCTpaIUi

27 DJIEKTPOCKOIL. DIIEKTPUUYECKOE MOJIE 1 OO6opymoBaHue ISt IEMOHCTPAIHIA

28 JIeTMMOCTh MEKTPHUYECKOTO 3apsiia. DIEKTPOH 1 OGopyoBaHue ist IeMOHCTPAIHI

29 CrpoeHne aTOMOB 1

30 OOBsICHEHUE AIEKTPUUCCKUX SBICHUH. 1 Oo6opynoBanue Juis  J1aOOPaTOPHBIX
[IpoBogHUKH, TOTYTPOBOJHUKU U HEIPOBOIHUKH paboT ¥ YYEHUYECKUX OIIBITOB
3NIEKTpUYECTBa

31 KonTtponrsaas padora Ne 4 1o Teme «IIEKTpH3aIns 1
Ten. CTpoeHue aTOMOBY.

32 DNEeKTPUUYECKUN TOK. DIIEKTPUUIECKas 1IETIh U € 1 OOopynoBanue i J1aOOPaTOPHBIX
COCTaBHBIE YaCTH. paboT M YYCHUYECKUX OIBITOB

33 DJIEKTPUYECKHI TOK B MeTasuiax. [lericTBus 1 OOopynoBanue g J1aOOPaTOPHBIX
AIIEKTpUYECKOro Toka. HampasieHue Toka. paboT ¥ YHEHUYECKUX OIIBITOB

34 Cuna Toka. EnuHMIBI CHITBI TOKA. AMIIEpMETP. 1
W3mepenue cuiisl ToKa.

35 JlaboparopHuas padota Ned «C6opka 1 O6GopynoBaHn¥ue [Uis 1a00paTOPHBIX
3IIEKTPUUYECKOM IEMH U U3MEPEHUE CUJIBI TOKA B €€ paboT 1 y4CHUICCKUX OIBITOB
Pa3IMYHBIX Y4acTKax».

36 DneKkTpuyeckoe HarnpspKEHUE. Enunauner | 1 OOopynoBanue g J1aOOPaTOPHBIX
HaIPsHKECHUS. Boabst™merp. H3mepenue pabOT ¥ YICHUIECKHUX OIBITOB
HanpspkeHus.  JlaGopatopnas — pabora  NeS
«M3MepeHne  HampsDKeHUsT Ha  Pas3JIMYHBIX
ydacTKax 3JEKTPUUECKOU LeT.

37 3aBUCHUMOCTb CUJIbI TOKA OT HAIIPSKEHUSI. 1 OGopynosanue juist 1a60paTOPHBIX
DIEKTPUYECKOE COMPOTUBIIEHUE MPOBOJHUKOB. pabOT ¥ yICHUIECKUX OIBITOB
Enunuuel conpoTuBieHus.

38 3akoH OMa Juis ydacTKa Lemnu. 1 OGopynoBanue st J1abOpaTOPHBIX

pa60T " YUCHUYCCKUX ONBITOB

39 Pacuer CONIPOTHUBIICHUS MPOBOAHMKOB. | 1 OGopynoBanue it J1abOpaTOPHBIX

VYaenpHOe conpoTtuBieHue. Ilpumeps! Ha pacuer
CONPOTHBIICHUS NPOBOJHUKA, CUJIBI TOKA U
HaIpPsHKEHUS

pa60T " YUCHUYCCKUX OIIBITOB




40

Peocrarsl. JITaboparopnast padoTta Ne6
«PerynupoBaHue CUJIbI TOKA PEOCTATOMY.

41 JlaboparopHuas pabota Ne7 «3mepenue OGopynoBanue it J1aGOPaTOPHBIX
CONIPOTHUBIICHHUS POBOAHHUKA TP TIOMOIIIN padoT ¥ YUEHUYECKUX OIBITOB
aMIiepMeTpa v BOJILTMETPay.

42 ITocnenoBarenbHOE u napasuiesibHOE O6opynoBanue i J1abOPATOPHBIX
COEJIMHEHNE ITPOBOIHHUKOB. paboT M YYEHUIECKHUX OIBITOB

43 Pemenne 3amau no teme: «llocimenoBarenbHoe U
napajuieJIbHOE COCIMHEHUE TTPOBOTHUKOBY.

44 PaboTa anexkTpruueckoro Toka.

45 Mo1HOCTb 3neKTprudeckoro Toka. JlaboparopHas OGopynoBanue st J1abOpaTOPHBIX
pabota Ne§ «M3mepeHne MOIHOCTH U PabOTHI paboT M yHEHHICCKUX OIBITOB
TOKA B JIEKTPUYECKOH JIAMIIE».

46 Enunnna paboTsl 2IEKTPUYECKOTO TOKA,

MIPUMEHSIEMbIC Ha MTPAKTHKE.

47 HarpeBanne npoBOTHUKOB 3JIEKTPUIECKUM TOKOM.
3akoH oy - JIenna

48 Konpnencarop O6opynoBanue masi  1a00OpaTOPHBIX

paboT 1 yUEHHYECKUX OIBITOB

49 Jlammia HaKaTUBaHUS. DJIEKTPUUECKHE O6opynoBaHue I IEMOHCTPAIIHA
HarpeBarebHble TPUOOPHI.

50 KopoTkoe 3ambikanue. [1naBkue npenoxpaHuTesu. O6opynoBaHue I IEMOHCTPAIIHA

51 [ToBTOpEeHUE TEMBI « ITEKTPUICCKUE SIBICHUS.

52 KontponpHas  pabota Ne 5 1o  Teme
«DNEKTPUYECKHE SIBIICHUSY.

53 MarnuTHoe nojie. MarHuTHOE MoJie MPSIMOTO TOKA. O6opynoBanue Uit IEMOHCTPALUH
MaruutHble TUHUY.

54 MarunuTtHOE noJie KaTYIIK{ c
TOKOM.DJIEKTPOMAarHUThl U UX IPUMEHEHHE.

55 IlocTossHHBIE ~ MarHuThl.  MarnutHoe  molie ObopynoBanue st 1a0OPAaTOPHBIX
ITIOCTOAHHBIX MArHuToOB. pa6OT u yquI/IquKI/IX OIIBITOB

56 MarnuTHO€e noje 3emin.

57 JlelicTBME MarHuTHOTO MOJISE Ha TPOBOJHUK C ObopynoBanue st 1abOPaTOPHBIX
TOKOM. DnekTpoasuraresb. JlaboparopHas padota pabOT ¥ yICHUIECKUX OIBITOB
Ne 9 «3yueHue >3eKTpuYeCcKOro JBUraTest
MTOCTOSTHHOTO TOKay.

58 KontponeHast pabora Ne 6 mo  Teme:

«DNEeKTPOMArHUTHBIC SIBICHUSD.
CetoBbie siBienus (9 4) OGopynoBanue i J1abOpaTOPHBIX
pa60T " YUCHUYCCKUX OIIBITOB

59 Ucrounuku ceera. Pactipoctpanenue ceeta

60 Buaumoe nBrxeHne CBETHI

61 OTtpaxkeHue cBeTa. 3aKOHbI OTPaKEHHs CBETa

62 [Tnockoe 3epkano

63 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHHUS CBETA




64 JIunzbl. OnTHYecKas Cujia JTMH3bI OGopynoBaHue sl IEMOHCTPALH

65 N3o0paxkenusi, naBaeMble TuH301. JlaboparopHas OGopynoBanue it J1TabOPaTOPHBIX
pabota NelO«llomydenre n300pakeHus C MOMOIIb paboT 1 y4CHUYECKUX OIBITOB
coOuparomiei TMH3bDY

66 I'na3 u 3penue. [loBTOpUTEIEHO-0000IIAFOIINI 1
ypok 10 TeMe «CBETOBBIC SBICHUS

67 Kontponbnas padota Ne7 o teme «CBeTOBBIE 1
SIBIICHHSD

IoBTopenue (3 4.)

68 [ToBTOpenue marepuana ¢pusuku 8 Kiacca. 1
69 HroroBas koHTpoJbHAs padoTa 3a Kypc 8 kmacca | 1
70 AHanu3 UTOroBoi KOHTPOJIBLHOU paboThI 1
9 kaacc (102ugaca)
Hcnons3oBanue 000pyI0BaHUS
Komso | LIEGHTpA  €CTECTBEHHOHAYYHOU U
4acoB %1 %1
No Tema ypoxa TEXHOJIOTMYECKON HAITPaBICHHOCTEH
«Touka pocta»
/1
3akoHbI B3auMojeiicTBus u aABm:kenus Teua (30 yacos)
1 MarepuanpHas Touka. Cuctema oTcuera. 1
2. [Tepemernienune 1
3. Omnpenenenre KOOPAUHATHI ABMKYIIETOCS Tea. 1
4 [lepemenienue npu NpssMOIMHEHNHOM PaBHOMEPHOM 1
JBUKEHUU.
5. Pemenue 3amau
[IpssMmonuHeHOE PaBHOYCKOPEHHOE nBuxenue. | 1
Yckopenue.
7. Ckopoctb IIPSMOJIMHEMHOTO paBHOyCcKopeHHoro | 1
nsuxkenus. ['paduk ckopoctu
8. Pemenne rpaduyeckux 3aaau 1
[Iepemerienue npu OpsIMOIMHEHHOM PaBHOYCKOPEHHOM 1
JBHKCHUH
10. [epememnienue Tena npH NPSIMOIMHEHHOM paBHOYCKOpeHHOM | 1
JBIKEHHH 0€3 HayaJ bHON CKOPOCTH
11. JlaGoparopHas padora Ne 1 1 OGopynoBanue st 1a00paTOPHBIX
«HcenenoBanne paBHOYCKOPEHHOTO JIBHKEHUS 0e3 paboT M YICHUYECKHX OIBITOB
HAYaJIbHOH CKOPOCTH»
12. Pemenue 3amau 1
13. Kontponbhas padora Ne 1«[IpsimonuueiiHoe 1BUKEHUE 1
14. OTHOCHTEIIFHOCTE JBHKEHUS. 1
15. Wnepunanshbie cuctems! otcuera. [lepssiii 3akonHbr0TOHA 1
16. Bropoii 3akon HetoroHa 1




17. Tpernii 3akon HetoToHa 1
18. CBoOonHOE majeHue Tein 1
19. JIBr>keHune Tena, OpOIIEHHOTO BEPTUKAIBHO BBEPX. 1
HesecomocTs
20. Jlaboparopuas pabota Ne 2 1 ObopynoBanue g J1a0OpPaTOPHBIX
«M3amepenne yckopeHusl CBOOOJHOTO TaICHHUSD) paboT M yUeHHYECKUX OIBITOB
21. 3aKOH BCEMHUPHOTO TATOTEHUS 1
22. YckopeHue cBOOOIHOrO NaAeHus Ha 3eMJie U IPYTUX 1
HEOECHBIX TeNax.
23. [IpssMonuHeliHOE U KPUBOIUHEHHOE IBIKEHUE. J[BIDKEHNE 1
Tela MO OKPY)KHOCTH C IMOCTOSIHHOW IO MOAYJTIO CKOPOCTBIO.
24. Pemrenue 3aga4 1
25. Nmnynse Tena. 3aKoH coXxpaHeHHs] UMITyJIbca 1
26. PeaktuBHOE ABMKEHNE. PaKkeThl. 1
217. BbIBOZ 3aKOHA COXPaHEHUS! MEXAaHUUYECKON SHEPTHUMU. 1
28. Pemenne 3amay. [logroroBka k KOHTpobHOU padoTe Nel 1
29. KontponbsHast padora Ne 2 «3akoHBI B3aWMOIEHCTBHUS U 1
JIBYDKEHHS TEI
30. Pabora Hax ommbkaMu 1
Mexanuyeckue KoJjie0aHus U BoJHbI. 3BYK.(16 yacoB)
31. KonebarensHoe nemkenne. CBOOOTHBIC KOJICOAHS 1 O6opymoBanue sl J1a0OPaTOPHBIX
paboT M YUCHHYECKUX OIBITOB
32. Bennuunsl, XapakTepr3yIome Koe0aTelbHOe ABUKCHUE 1 O6opymoBanue sl J1a0OPaTOPHBIX
paboT M YUeHHYECKUX OIBITOB
33. JlabopaTopHast padora Ne 3 1 OGopynoBaHue s J1abOPaTOPHBIX
«HccnenoBanne 3aBUCUMOCTH TIEPHOJIA M YaCTOTHI paboT ¥ yUeHUYECKUX OIIBITOB
CBOOOTHBIXKOJIEOAHHI MAaITHUKA OT JJIMHBI €T0 HUTH»
3atyxaromue konebaHus. BeiHyKIeHHbBIE KOTeOaHusl.
34-39
Pe3onanc.
PacripocTpanenue konebanwii B cpeae. BomHBI
[nuna BoiaHbl. CKOPOCTh PACIPOCTPAHEHHS BOJIH.
Pemenue 3anau.
Wcrounnkn 3ByKa. 3ByKOBbIE KOIEOaHUS OGopynoBaHne sl J1abOpPaTOPHBIX
paboT ¥ YUCHHYECKUX OIBITOB
40. Bricora, [TeMOp] 1 TpOMKOCTB 3ByKa 1
41. PacnipocTpanenue 3Byka. 3ByKOBBIE BOJIHBI 1 ObopynoBanue s J1a00OpPaTOPHBIX
paboT M YUCHUYECKUX OIBITOB
42. Pemenne 3amay. [logroropka kK KOHTpOIBHOM padoTe Ne3. 1
43. Kontponbhas pabora Ne 3 1
«MexaHnueckre KojaeOaHus U BOJTHBL 3BYK»
44, Pabora Hax ommbOkamu. 1
45. OrtpaxeHue 3ByKa. 3ByKOBOM PE30HAHC. 1
46. 3amuTa MUHUA-TIPOEKTOB IO TEME 1

«MexaHn4ecKre KoieOaHus U BOJIHEL 3BYK>>




JuekTpoMarauTHoe noJie (20 yacos)

47. MarzutHoe none 1 ObopynoBanue st J1aOOpaTOPHBIX
paboT U YUSHUYECKUX OIBITOB
48. Hampagiienue Toka v HanpaBJICHUE JIMHUNA €r0 MAarHUTHOTO 1
oISt
49, OOHapyKeHHe MarHUTHOTO TIOJIS TI0 €ro JICHCTBHIO Ha 1
3JeKTpUUecKuil TOK. IIpaBuio neBoi pyku.
50. WNHnykius MarHuTHOTO TOJIsl. MarHUTHBIN TOTOK 1
51. Pemenue 3anau. 1
52. SBnenue >MeKTPOMAarHUTHON HHIAYKIIUU 1 O6opynoBaHue IS IEMOHCTpaui
53. Jlaboparopnas pabota Ne 4 1 ObopynoBanue it J1aOOpaTOPHBIX
«M3yueHue IBICHUS JICKTPOMArHUTHOW UHIYKITHNY paboT U YUSHUYECKUX OIBITOB
54, Hanpasnenue nnaykunonHoro Toka. IIpasuio JleHua. 1
55. SIBneHne caMOMHTyKITUH. 1
56. [MonyueHue u nepepaya NEPEMEHHOrO 3JISKTpUIecKoro Toka, | 1
Tpanchopmartop
S7. ONEeKTPOMAarHUTHOE TOJIe. DIEKTPOMArHUTHBIE BOJTHBI 1
58. Konebarensabiit koHTYp.[TonydeHne 21eKTpOMarHuTHBIX 1
KoseOaHui
59, [TpuHIMIIBI paInOCBA3U U TEIEBUIECHUA. 1
60. DJIeKTpOMarHuTHas MPUPO/Ia CBETA. 1
61. [Ipemomnenne cBera. @Du3nWyeckuii CMBICT  TMoKazarems| 1 O6opymoBanne s J1a0OPaTOPHBIX
npenomienus. Jlucnepcus paboT M YUCHHYECKUX OIBITOB
62. IBera Tem. 1
63. THIIBI OITHYECKUX CIIEKTPOB. 1
64. [ormnomenre u ucyckaHme CBeTa aTOMaMH. 1
65. [ornomenune n ucryckanue cBera aromamu. [Iponcxoxaenue | 1
JIMHEMYATBIX CIIEKTPOB.
66. KonTponsHas pabora Ne4 « DeKTpOMarHMTHOE IOJIEY 1
Crtpoenne atoma u atoMHoro siapa (20 yacos)
67. PannoakTuBHOCTE. MoOen aToMoB 1
68. PanmoakTHBHBIE MTPEBpAIIEHUS ATOMHBIX SIIED. 1
69. JKCIIepUMEHTAIBHBIE METO/IbI UCCIIEIOBAHMS YACTHII. 1 KomMmrproTepHOEe 000pymoBaHme
70. Perenne 3aaa4 mo Teme «PaTuoakTHBHbBIE MTPEBPALICHUS 1
ATOMHBIX S7ICP»
71. OTKpBITHE TPOTOHA U HEUTPOHA. 1
72. CocTaB aTOMHOIO sipa. SlAepHbIe CUTBI. 1
73. Ouneprus cBs3u. edekr macc. 1
74. [lenenue sanep ypana. LlenHas peakuusi. 1
75. JlabopaTopras pabora Ne 5 1
«3ydueHune aeneHus sypa aToMa ypaHa 1o gororpadun
TPEKOBY
76. Anepubiii peaxkrop. [IpeoOpazoBanue BHyTpeHHEH >HEPrUH 1 KommnbrorepHoe 0bopyioBanne

ATOMHBIX SiIEp B DJEKTPUYECKYIO0 JHEpPruio. ATomHas
SHEpreTUuka




77. buonornyeckoe AeHCTBUE pagualyy. 3aKoH paJuoakTuBHoro (1
pacmaja
78. TepMmosiepHas peaxius 1
79. Permenue 3amau. [ToaroroBka k KOHTPOILHOM paboTe 1
No5.«CTpoeHne aToMa M aTOMHOTO siipay

80. KonTtponbhas padora Ne S«CTtpoeHue aToma U aTOMHOTO siipa» |1

81. Pabora Hax ormmrOKaMu. 1

82. Perenue 3agay. [loAroropka kK HTOrOBOM KOHTPOJIbHOM padoTe. |1

83. Perenue 3agay. [loAroropka kK MTOrOBOM KOHTPOJIbHOM padoTe. |1

84. Pemenne 3amay. [logroroBka K HTOrOBOM KOHTPOJIRHOU padore. (1

85. ToroBast KOHTpOJIbHAs padoTa 1

86. Pabora Hax ormmrOKamMu. 1

Crtpoenne BcesieHHoii (7 yacoB)

87. CocrtaB, cTpoeHue 1 mpoucxokaeHrne CoTHEeIHON CHCTEMBI 1 KommproTepHoe obopynoBanme
88. bonpime mianeTsl COTHEYHON CHCTEMBI 1 KommproTepaoe o6opynoBanme
89. Majibie Tena COTHEYHON CUCTEMBI 1 KomnbrorepHoe 000py1oBaHUE
90. Crtpoenne, n3nydcHue 1 dBororus CoHIa 1 3BE3]] 1 KommproTepaoe obopymoBanme
91. Ctpoenue u dBoMIONUS Beenernoi 1 KommproTepHoe obopymnoBanme
92. [ToBTOpenue mo Teme «CtpoeHue Beemennoi» 1 KommproTepaoe obopymnoBanme
93. 3aKITIOUnTENbHOE 3aHsTHE 110 TeMe «CTpoeHue BeenerHoi 1 KommproTepHoe obopymnoBanme
94.-  |HUToroBoe moBTOpeHKE 3a Kype (pusznku 7-9 Ki1accoB 9
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