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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpEeIHEro 001iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHHMH U TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM
oOpa3zoBaTenbHOM TmporpaMmmbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxke ¢ yd€ToMm
benepasibHOM paboyeill mporpamMmbl BOCIUTAHUS M KOHIEHIMU MPENoJaBaHusl Yy4eOHOTO
npeamera «®Puszmka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit denepanuu,
peanu3yrouMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Conepxanue mporpaMmbl Mo (U3MKE HAMpaBieHO Ha (HOPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTHHbBI mMupa oOyvaronuxcs 10-11 kimaccoB mpu oOydyeHun ux (usuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSATEIBHOCTHOTO mojxoja. [Iporpamma mo ¢usnke
cootBercTBYeT TpeboBanusamM PI'OC COO k miaaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pe3yjibTaTaM OOYyUYEeHUS, a TAKXKE YUYUTHIBAET HEOOXOAUMOCTh peaTn3aiuu
MEKIPEIMETHBIX CBs3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMU YUe€OHBIMU MpeaMmeTamu. B Helt
ONPENENSIOTCA OCHOBHBIE II€JIM M3Yy4EeHHs (PU3MKHM Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHusl, IUJIAHUPYEMbIE pE3yJbTaThl OCBOCHUA Kypca (UBUKUA: JUYHOCTHEIE,
MeTanpeIMeTHbIC, MPeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e TUIAHUPYEMBIC PE3YyJbTaThl OCBOCHHUs Kypca (u3Mku Ha 0a30BOM YpOBHE, B TOM

YHCIIe MPEAMETHBIC PE3YNIbTATHI MO TOAaM O0yUeHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaMm 00ydeHusl.

du3znka Kak Hayka O HambOojee OOIUX 3aKOHAX MPHUPOJBI, BBICTyINAs B KadyecTBE
y4eOHOTO mMpeaMeTa B IIIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHHU 00
okpyxaroieM Mupe. IkonpHBIN Kypc PU3UKKH — CUCTEMOOOpa3yIOIIUN 1Jisl €CTECTBEHHO-
HAy4YHBIX y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIekKAT B OCHOBE MPOIECCOB
W SBIICHWUW, M3y4aeMbIX XUMHUEH, Ouomnoruei, ¢uszmueckoil reorpadueid U acTPOHOMUEH.
Hcnonb3oBaHWe W aKTUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHUU OIpeesseT XapakTep U
pa3BUTHE pA3HOOOpPA3HBIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTAa, OCBOCHUS
KOCMOCa, MOJYyYEeHHUs] HOBBIX MAaTEpUAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(M3UKM BHOCUT OCHOBHOW BKJIaJl B (DOPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MHpa
oOy4varoruxcsi, B (OpPMHUPOBAHWE YMEHUW NPUMEHSTh HAyYHBI METOJ TO3HAHUS TIPH
BBITTOJTHEHUHU UMH YU4E€OHBIX UCCIIEIOBaHUMN.

B ocHoBy kypca ¢u3uku 11 YpOBHSA CpeAHEro oOuiero oOpa3oBaHMs MOJIOXKEH P
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €70 HOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SBISETCS JOTUYECKH 3aBEPUIEHHBIM,
OH COJICPKUT MaTepHall U3 BCEX Pa3esioB (DU3UKH, BKIFOYACT KaK BOMPOCHI KJIACCUYECKOH,
TaK ¥ COBPEMEHHOHN (U3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepuasl Kypca (U3MKU OOBEIUHEH
BOKpPYT (u3nueckux Teopuil. Beaymum B Kypce saBisercs popMUpoOBaHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U TOJIE.



Hoes  eymanumapuzayuu. EE  peanuszamnust  MpenanoyiaraeT  MCHOJIb30BaHUE
TYMaHUTapHOTO TMOTEHIMaNa (PU3HUECKON HAayKH, OCMBICICHHE CBS3U Pa3BUTHs (PU3UKU C
pazBuTHEM OOIIECTBAa, a TaKKe C MHPOBO33PEHUYECKMMHM, HPABCTBEHHbIMU U
HKOJIOTMYECKUMU IIPOOJIEMaMH.

Hoes npuxnaonoii nanpaenrennocmu. Kypc Qusumku mnpeanosaraer 3HAKOMCTBO C
IIUPOKAM KPYTOM TEXHMUYECKHUX W TEXHOJOTHYECKHX MPUIOKEHUH H3yUYEeHHBIX TEOpUH U
3aKOHOB.

Hoesn osxonocuzayuu peannsyeTcsi MOCPEACTBOM BBEACHMS JIEMEHTOB COJEp)KaHU,
HOCBSIIIEHHBIX YKOJIOTMYECKUM MTPOOIEMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbI C Pa3BUTHEM
TEXHUKH W  TEXHOJOTWH, a Takke OoOCyXIeHus TmpoOieM  palMoHaIbHOTO
MIPUPOIOTIONB30BAHUS M IKOJIOTUIECKOW OE30MacCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (PU3MKHU Ha YPOBHE CPEAHEro oOIIero oopa3oBaHus
ABISAIOTCS (hr3nueckue Teopuu (HopMHUpPOBaHHME MPEJCTABICHUN O CTPYKTYpE MOCTPOCHMS
busznueckoil Teopuu, poiau (HyHAAMEHTATbHBIX 3aKOHOB M TPUHIIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJIE, TPAHUIAX TPUMEHUMOCTH TEOPHIA, AJIs OTIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-EeSATEIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcsl MPexae BCEro 3a
CU€T OpraHu3aldy 3KCIEPUMEHTAIBHON JesTeNbHOCTH oOyuaromuxcs. Jlns 6azoBoro
YpOBHSI Kypca (DM3UKH — STO HCIOJIH30BAaHUE CUCTEMBbI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U J1a00paTOpHBIX paboT, KOTOPhIE B MporpaMmMme no ¢puznke oObeIUHEHBI B
OOIIMI CHHCOK YYEHUYECKHX MpaKTUYECKUX paboT. BrigeneHue B yKa3aHHOM MEepeyHe
7a00paTopHbIX padOT, NPOBOAMMBIX JUISI KOHTPOJSL M OLIEHKH, OCYLIECTBIIAETCS
y4acTHUKaMHU 00pa30oBaTeNIbHOTO Mpoliecca MCXOAs M3 OCOOEHHOCTEW IUIAHUPOBAHUS U
ocHameHus: kabunera Qusuku. [Ipm 3TOM oObecmeunBaeTcs OBIAJeHHE OOYYAIOIIUMUCS
YMEHHSIMH TPOBOJUTH KOCBEHHBIC M3MEPEHUs, MCCIECIOBAHMS 3aBUCUMOCTEH (PHU3NUIECKHIX
BEJIMYMH U TIOCTAHOBKY OMBITOB MO MIPOBEPKE MPEITOKEHHBIX THIIOTES.

Bonbiioe BHHMaHuE yAeNnseTcs pEUIeHHIO Pacu€THBIX M KayeCTBEHHBIX 3ajad. Ilpu
ATOM JUIS Pacu&THBIX 3a7a4 MPHOPUTETOM SIBIISIFOTCS 3a7aud C SIBHO 3aJIaHHON (PU3NIECKON
MOJIETIBIO, TTO3BOJIIOIINE MMPUMEHSITh U3YUCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO
paszzena Kypca, Tak ¥ MHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zienioB. [ KauecTBEHHBIX 3amad
NPUOPUTETOM SBJIAIOTCS 33JaHUS Ha OOBSCHEHUE MPOTEKAHUA (UBMYECKUX SBJICHUN U
MIPOIIECCOB B OKPYXKAIOIIEH KU3HH, TPEOYIONIHe BEIOOpa (GU3HMUECKON MOJIEIH JIJIsl CUTyaIluu
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusiMu PI'OC COO k MarepuasbHO-TEXHUYECKOMY
o0ecrniedyeHn0 yueOHOro mporecca 0a30BbI YPOBEHb Kypca (DU3MKM Ha YPOBHE CpPEIHETrO
o011ero o6pa3oBaHus TOJKEH U3y4aThCs B YCIOBUAX MPEIMETHOTO KabuHeTa (PU3UKU WM B
YCIOBUSIX HWHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAyYHOro IuKia. B
kabuHeTe (U3UKU JOHKHO OBITH HE0O0XOoauMoe JlabopaTopHOE OO0OpYyJIOBaHHE st
BBIMOJIHEHNS YKa3aHHBIX B Iporpamme no (U3MKe yYEHHYECKUX NPAKTHUECKUX paboT u
JE€MOHCTPALIMOHHOE 000pyI0BaHuE.
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JleMoHCTpallMOHHOE 00OpyaoBaHUE (POpPMHpPYETCS B COOTBETCTBHHM C TNPUHIIUIIOM
MUHHUMAJIBHOM JOCTATOYHOCTH M OOECHEYMBAET MOCTAHOBKY MEPEUYHCIECHHBIX B MpOrpaMmme
10 (pU3MKe KIFOYEBBIX AEMOHCTPALUM AJIs UCCIIEIOBaHUS U3yYaeMBbIX SIBJICHHUM U MIPOLIECCOB,
AMIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX PUMEHEHUI.

JIaGopatopHoe 000pynOBaHUE ISl YYCHUUECKHUX MPAKTUYECKUX paboT popMUpyeTcs B
BUJIC TEMAaTUYECKUX KOMILJICKTOB U 00€CIIEUNBAETCS B pacu€Te OJHOTO0 KOMILJIEKTa Ha JBYX
oOyuaromuxcs. TeMarnyeckue KOMIUIEKTBI JJAOOPaTOPHOIO OOOPYIOBaHMS JOJKHBI OBITh
IOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUN AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BHUJI€ HU(POBBIX JJAOOPATOPUIA.

OCHOBHBIMU 1IEJISIMU U3y4€HHUS PU3UKHU B 001IEM 00pa30BAHUHU SABIISIOTCS:

(opMHpOBaHHE HMHTEpECa W CTPEMJICHUS OOYyYarolUMXCsl K HAYYHOMY H3YyYECHHIO
OPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TIPEJCTABIEHUH O HAyYHOM METOJAE IO3HAaHUS U (opMHpOBaHHE
HCCIIEIOBATENIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;

(GopMHpOBaHME HAYYHOI'O MHUPOBO33PEHUSI KakK pe3yjibTaTa H3yYEHHUsS OCHOB
CTPOEHHUS MAaTepUHU U PyHIAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

(¢opMupoBaHue yMEHUIl OOBACHATH SIBICHHSA C HCIHOJIb30BaHUEM (PU3NUECKUX
3HaHUU U Hay4YHBIX JOKA3aTEIIbCTB;

(GopMHpOBaHHE TPEACTABICHUNH O poiau (PU3MKU JIS  pa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JlocTmxkeHne 3TUX Iiejeld obecrieunBaeTcs pelieHueM CASAYIONIUX 3a7a4 B IPOIECcCce
M3y4deHHs Kypca (PU3UKH Ha YPOBHE CpEIHEro 0011ero oopa3oBaHus:

npuOOpEeTeHHEe CHUCTeMbl 3HaHUNW 00 OOmUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSIX, BKIIIOUAS] MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, 3J1€KTPOIMHAMHUKY,
KBAaHTOBYIO (PU3HMKY U 3JIEMEHTHI aCTPOPU3UKHU;

(GopMupoBaHHE YMEHUN TNPUMEHATH TEOPETUYECKUE 3HAHHUS Uil OOBICHEHUS
(¢u3znyecKkux SBICHUH B NPUPOJAE M JUIsl MPUHATHS NPAKTUYECKUX PEIICHUN B
IMOBCEJHECBHOM KU3HU;

OCBOCHHME CIOCOOOB PEIICHMs] PA3IMYHBIX 337a4 C SBHO 3aJaHHON (PU3NYECKOMH
MOJIENIbIO, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOATENbHOE Cco3AaHue (U3HUECKOU
MOJEJIN, aJICKBATHON YCIOBUSAM 3aa4H;

MOHMMAaHHE (PU3MYECKUX OCHOB U MPHUHIIUIIOB JEUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMUSHUS Ha OKPYKAIOUIYIO CPELY;

OBJIAJICHHUE METOJAMH  CaMOCTOSITEJIbHOIO  IUIAHUPOBAHUS W MPOBEICHUS
¢u3nyecKkux  HKCIEPUMEHTOB, aHaIM3a W  HMHTEpOpeTauud  HHpopMaluH,
ONpeaeeHus JOCTOBEPHOCTH MOIYYEHHOTO Pe3yJIbTaTa;

CO3JaHHE YCIOBMM JUIsI DPa3BUTHUSA YMEHMM IIPOEKTHO-HUCCIIEOBATENIBCKOM,
TBOPYECKOU IE€ATEIbHOCTH.
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Ha m3yuenue ¢usuku (6a30BBI YPOBEHB) HA YPOBHE CPEIHETO OOIIET0 0Opa30BaHUS
otBoauTcs 136 yacos: B 10 knacce — 68 vacoB (2 yaca B Heneno), B 11 kiacce — 68 yacos (2
gyaca B HEJICIIIO).

[IpennaraeMelii B mporpamme mo (U3HKE TMEepedeHb JTaOOPATOPHBIX M MPAKTUICCKUX
paboT ABIAETCS PEKOMEHJOBAHHBIM, YUYUTENb JIeJaeT BbIOOP MpOBeACHHs JTa00paTOPHBIX
paboT U OMBITOB C YYETOM MHIUBUIYATBHBIX OCOOCHHOCTEHN 00y4arOmuXCsl.
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COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MO3HAHUSA
®dusnka — Hayka o npupoze. Haydnsle MeTObl TO3HAHUS OKpYXKarouero mMupa. Posb dKcriepuMeHTa U TEOpUH B MPOLECCE
MO3HAHUS MPUPOJBI. DKCIIEPUMEHT B (PU3UKE.
MopenupoBanue (u3ndecKkux sBICHUA M TpoueccoB. Hayunwle rumore3pl. PuU3NyUecKHe 3aKOHBI U TEOpUHU. [ paHuUIbI
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [I[pUHIIMI COOTBETCTBUS.
Pounb 1 MecTo (pu3uKU B pOPMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI MUpPA, B IPAKTUUYECKON AESITEIbHOCTHU JIO/ICH.
Jlemoncmpayuu
AHanoroBble ¥ U(PPOBbIE U3MEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYUKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe amxeHrne. OTHOCUTEIBHOCTh MEXaHUUYECKOTO0 ABMKEeHUA. Cuctema orcuéra. Tpaekropus.

[Tepemenienue, CKOpOCTh (CpeAHSSE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepUaIbHON TOUKH, UX MPOEKIIUU HAa OCU
cucteMbl KoopauHat. CliokeHre MepeMelieHUui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE ABMXKEeHHEe. ['padWKyd 3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPCHHS,
MyTH U TIEPEMEILICHHS] MaTepUaIbHON TOYKH OT BPEMEHH.

CBobOosHOE TIasieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonuneitnoe aBmkeHue. J[BuxeHne MaTepuaibHOM TOYKH MO OKPYXKHOCTHU € IMOCTOSIHHON 110 MOJTYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JTMHEIHAs CKopocTh. [lepuon n yactora obpareHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckne ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: CIUAOMETP, TBHKEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTepeIavn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTEPUCTUK ABUKCHHUS.

IIpeoOpazoBanre ABUKEHUN C UCIIOJIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.



Habmoienue nBkeHus Tena, OpoieHHOro MO YTIIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenne ycKopeHusi CBOOOTHOTO NaJeHUS.

HamnpasneHnue CKOpocTu pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne HEpaBHOMEPHOIO IBUKEHUS € LIEIIBIO ONPEIEIICHNS] MTHOBEHHON CKOPOCTH.

HccenenoBanre COOTHOLIEHUSI MEXY ITYTAMU, IPOUIEHHBIMH TEIOM 32 MOCIEA0BATEIbHBIEC PABHBIC IPOMEXYTKA BPEMEHHU ITPU
PABHOYCKOPEHHOM JIBUKEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenue nBUKEHHUs IapUKa B BA3KOMN JKUIKOCTH.

N3yuenue nBuxeHUs Teia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipraumn otHocutensHOCTH ['amunes. [lepBoiii 3akoH HproToHa. MIHEpIHaIbHBIE CHCTEMBI OTCUYETA.

Macca tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoii 3akoH HeroToHa 11 maTepuanbHoil Touku. Tpetuit 3akoH HeroToHa
IUI1 MAaTEPUAIIBHBIX TOYEK.

3aKkoH BceMupHOro TsaroteHus. Cuna tsoxecTtu. [lepBas kKocMHuYecKkasi CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Ttena.

Tpenne. Bunbsl Tpenust (mokosi, ckoibxkeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHUS CKOJIbKEHHUS M cuja
Tpenust nokosi. Koapduunent tpenus. Cuna conpoTUBICHUS MTPU IBUKEHUH TeJa B )KUIKOCTH UJIU Ta3e.

[ToctynaTenbHoe U BpaliaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpaleHus. [1nedo cuiibl. Y cnoBus paBHOBECUS TBEPIOTO TENA.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHHNE: IOAIUNUITHUKY, JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHHE MacC B3aUMOJAECHCTBYIOIIMX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.

CrnoxxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT Ae(pOopMaluy.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTaJICHUH.



CpaBHEHHE CUJI TPEHHUSI IOKOS, KAUEHHS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue aBuxKeHUs1 OpycKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTHU CHII YIIPYTOCTH, BO3HUKAIOIINX B MPY>KUHE U PE3MHOBOM 00pasiie, oT ux aedopMaiiuu.

Hccnenosanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akoHbl COXpaHEeHUA 6 MeXAHUKe

HNmnynsc MaTepuanbHON TOUYKHU (Tena), CUCTEMBl MaTepUaIbHbIX TOUEK. VIMIyJIbC CHIIBI M U3MEHEHHE UMITYJIbCa Tella. 3aKOH
COXpPaHEHUS UMITYJIbCa. PEakTUBHOE IBUKEHHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckas s3Heprusi MarepuanbHO TOUKU. Teopema 00 M3BMEHEHNH KHHETUYECKON SHEPTUU.

[lorenuuanbHas sHeprus. lloreHuumanbHas sHeprus ynpyro ae@opMUpoBaHHOW HpyxuHbL. lloTeHIManbHas >HeEprus Teia
BOJIM3U MOBEPXHOCTH 3EMIIH.

[loTeHmanbHble U HEMOTEHIUAIbHbIE CUibl. CBsI3b pabOThl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXAaHWYECKOW 3HEPruu
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnyeckue yCTporucTBa U NPAKTUYECKOE IPUMEHEHUE: BOJLOMET, KONED, NPYKUHHBIN ITUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIMATLHOM YHEPTUU B KHHETHUECKYIO  0OPATHO.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3ydenne abCOIOTHO HEYNIPYTOTO yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C K3BMEHEHHEM MEXaHUYECKOM PHEPTUU Tejla Ha IPUMEPE PACTKEHUS PE3UHOBOTO JKIyTa.

Pa3znes 3. MousiekyasipHast pU3UKa U TEPMOJUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu



OCHOBHBIE TIOJIOXKEHUS MOJEKYIIPHO-KUHETUYECKOM TEOPUH U HUX ONBITHOE OO0OCHOBaHHE. BpoyHOBCKOE ABMXKECHHE.
Huddys3us. Xapakrep IBUKEHHUS W B3aUMOACHCTBHS YacTHIl BemiecTBa. MOJENU CTPOCHUS Ta30B, KUAKOCTEH M TBEPABIX TEN U
0oOBsICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE 3TUX Mojeied. Macca u pasmepbl moiiekyd. KommuectBo BemiectBa. [locTostHHas
ABorazpo.

TerutoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remneparyp Llenbcust.

Monens umaeanpHOro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETHYECKON TEOpUH HAEaTbHOro rasza. AOCOOTHas
TeMneparypa Kak Mepa CpelIHEW KHMHETHYECKOW SHEPrud TEIUIOBOrO NBHKEHMs dactul raza. lllkana temnepatyp KenbBuHa.
['azoBeie 3akoHBI. YpaBHeHHe Menneneesa—Knaneiipona. 3akoH [lansToHa. M3omponecchl B MACATBHOM ra3e C IMOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe npeacTaBieHne U30IPOLECCOB: U30TEPMa, U30X0pa, H300apa.

TexHruecKkue ycTpoicTBa U MPAKTUUECKOE PUMEHEHHE: TEPMOMETP, OapoOMETP.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BEUIECTBA, (pOTOrpadpuu MOJIEKY OPraHUYECKUX COCTMHEHUI.

OmnbITel 10 11D Py3un KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO ABUKEHUS.

Mogens onbita llTepHa.

OnBIThI, TOKa3bIBAIONINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aNMOICHCTBUSL.

Mopnenp, niuIIoCTpUpyronas NIpupoay AaBIEHUS I'a3a Ha CTEHKU COCY/a.

OnebITHI, WILTIOCTPUPYIOIINE YPABHEHNE COCTOSIHHSI HJI€AJIBHOTO Ira3a, H30MPOLECCHI.

Yuenuueckuii sxecnepumenm, n1abopamopuule pabomuol

OmnpeneneHrne Macchl BO3JlyXa B KIIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHH 00bEMa KOMHATBHI, JABJIEHUS U TEMIIEPaTypbl
BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXY ITapaMeTpamMH COCTOSTHUS Pa3peKEeHHOro rasa.

Tema 2. Ocnosvl mepmoouHamuxu

Tepmoaunamuueckasi cucremMa. BHyTpeHHsIsl SHeprusi TEPMOJIMHAMUYECKOW CUCTEMBI U criocoObl e€ n3mMeHeHus. KonnuectBo
TEIJIOTHl U paboTa. BHyTpeHHss1 SHEprUsi OJJHOATOMHOTO MJI€alIbHOTO raza. Buel Temionepeaadn: TEMIOMPOBOIHOCTh, KOHBEKIIHUS,
U3JIydeHHe. Y IenbHas TEIUIOEMKOCTD BellecTBa. KomndyecTBO TEIIOTHI TPH TEILIONEpEIaye.

[Tonsitue 06 agmabarHom mporecce. [lepBbrit 3akoH TepmomuHaMuku. [IpuMeHeHue MepBOro 3akKOHAa TEPMOJAMHAMHUKUA K
u3ornpoiieccam. ['papudeckas naTepnperanus padoThl rasa.



BTtopoii 3akon TepmoanHaMuku. HeoOpatmMocTh po1iecCOB B IPUPOJIE.

TennoBeie wmammHbl. [lpuHnUNBl AeiicTBUS TeroBhIX MamudH. [IpeoOpa3oBaHus SHEPruM B TEIUIOBBIX MalllMHAX.
Koaddumment noneznoro neiictus temmoBoit mammnbl. [{ukn Kapao u ero kosdduieHT mojae3Horo aeHcTBUsS. DKOJIOTHYECKUE
pOoOJIEMbI TEMI0IHEPTETUKH.

TexHnueckue yCTpoWCTBA M NPAKTUYECKOE NPHUMEHEHHE: JBUTaTellb BHYTPEHHETO CrOpaHus, OBITOBOM XOJOJIWUJIBHUK,
KOHJULIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPruM Tejla MPH COBEPIICHUU PaOOThI: BBUIET MPOOKK U3 OYTHUIKUA TMOJ JIEUCTBHEM CKAaTOTO
BO3]lyXa, HarpeBaHue 3pupa B JATyHHOU TpyOKe IMMyTEM TpeHHs (BUACOEMOHCTPAIINS).

N3MeHeHne BHyTpeHHEN SHEPTruu (TeMIiepaTypbl) Teaa IpH TeIuionepeaye.

OnpIT 0 aAabaTHOMY PaCIIMPEHHUIO BO3TyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopaenu napoBoii TypOWHBI, IBUTATENS] BHYTPEHHETO CTOPAHUsI, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Acpecammnivie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooGpa3oBanue u konAeHcalus. Mcnapenue u kunenue. AOCOIIOTHAs U OTHOCUTENbHAS BJIaKHOCTh BO3Ayxa. HacklleHHbII
nap. YienpHas TeIioTa napooopa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHS OT JaBJICHUS.

Teépnoe teno. Kpucrammmyeckue u amop@Hbie Tesa. AHU30TPOIHUSI CBOUCTB KpucTauioB. XKunkue kpuctamibl. COBpeMeHHbIE
Marepuaisl. [lnaBnenue u kpuctaym3auus. Y aenbHas TerioTa rmiasnenus. Cyoaumanus.

VYpaBHeHuUE TEMI0BOTO OaaHca.

TexHuyeckre yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP, KaJOPUMETP, TEXHOJOTUM MOJIYYEHUS
COBPEMEHHBIX MAaTE€pPUaJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Crioco0bI u3MepeHus BIaXXHOCTH.

Ha6nronenue HarpeBanus ¥ MiiaBJIeHUsT KPUCTAUIMUECKOTO BEIIEeCTBA.

JleMoHCTpanus KpUCTaioB.
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Yuenuueckuui sxcnepumenm, nabopamopnsie pabomol
N3MepeHne 0OTHOCUTENBLHON BIIAXKHOCTH BO3/yXa.

Pa3znea 4. daekTpoauHammnka

Tema 1. Inekmpocmamuxa

OneKkTpu3anms Tel. OJEKTPUYECKHil 3apsan. JBa Buaa dSIEKTpUYECKHX 3apsaoB. [IpOBOOHWKHM, IUANEKTPUKU U
MOJIYIIPOBOAHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. TouyeuHbll 3ieKTpUYECKUM 3apsii. OJeKTpuueckoe rmnone. Hanpsk€HHOCTb
AIEKTPUYECKOTO Mo, [[puHIKN Cynepno3uuu 3JIEKTPUIECKUX MOJeh. JINHUY HanpsiKEHHOCTHU IEKTPUYECKOTO TTOJIS.

PaGora cun osnektpocratnueckoro mojs. [lorennuman. Pa3Hocth mnoTeHuuanoB. [IpOBOJHUMKM U JTUAJIEKTPUKU B
AJIEKTPOCTATUUYECKOM I10JI€. [U3IIeKTpruUecKasl IpOHULIAEMOCTb.

DnekTpoéMkocTb. KonnencaTop. DIeKTpoEMKOCT MIIOCKOTO KOHJEHCATOpa. DHEPTUs 3apsSKEHHOT0 KOHAEHCATOPA.

TexHuueckne YCTpOWCTBA W TMPAKTUUECKOE NPUMEHEHHUE: DIECKTPOCKOM, 3JICKTPOMETP, 3JJIEKTPOCTATUYECKAs 3aluTa,
3a3eMJICHUE JIEKTPONPHUOOPOB, KOHJIEHCATOP, KOMMMPOBAIBHBIN anapar, CTPYHHBIM IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLMII IEUCTBUS SJIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpoBOHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DJIeKTpOCTaTUYECKasH 3alUTa.

JIMBIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTbD 3JIEKTPOEMKOCTH TJIOCKOTO KOHJEHCATOpa OT IUIOMIAIU TUIACTUH, PACCTOSHUS MEXAY HUMU U TUIIICKTPUUECKON
MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOpA.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3mepenune 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKHM TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTpUUeCcKOro Toka. Mictounuku Toka. Cuia toka. [IocTosITHHBIN TOK.
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Hanpsoxenue. 3akon OMa Ji71s y4acTKa LETH.

QHGKTpI/I‘IeCKOC COIIPOTHUBJICHHUC. VY aensHOE COIIPOTHUBJICHUC BCUICCTBA. HOCJ’IGI{OB&TGJ’IBHOC, napauiCJibHOC, CMCIIAHHOC
COCINMHCHUC ITPOBOJAHUKOB.

PaboTa snexkrpuyeckoro Toka. 3akoH [[xoyns—JIenia. MOMHOCTb AIEKTPUUECKOTO TOKA.
ONEKTPOJIBIKYIIAasi CUJIa M BHYTPEHHEE CONPOTUBICHHE HWCTOYHUMKA TOKa. 3akoH Owma i MOJHOM (3aMKHYTOM)
ANEKTpUYEcKOM nenu. KopoTkoe 3ampIKaHue.

ONeKTpoHHass IPOBOAMMOCTD TBEPABIX METAUIOB. 3aBUCUMOCTh  CONPOTUBIEHUS METAUIOB OT  TEMIEPATYPBI.
CBepXITpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBEHHass W NPUMECHAass MPOBOAMMOCTb  MOJYyNpoBOAHMKOB. CBoiicTBa  pP—N-mepexona.
[ToynpoBOIHUKOBBIE TPUOOPHI.

DNEKTPUYECKUN TOK B PACTBOPAX U PACILIABAX AICKTPOIUTOB. DIIEKTPOIMTHYECKAs TUCCOLUALNS. DIIEKTPOIIH3.

DneKTpuYecKnid TOK B razax. CaMOCTOSITENbHBINA U HECAMOCTOATEINbHBIN pa3psia. Monaus. [lasma.

TexHuueckue yCTpOHMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIepMETp, BOJIBTMETP, pPEOCTaT, HWCTOYHHUKU TOKa, 1
AJIEKTPOHArpeBaTeIbHbIe MPUOOPHI, ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIN JUOJI, TEPMUCTOPBl ——
1 (hOTOPE3UCTOPBI, MOITYITPOBOJHUKOBBINA MO/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepenne CHITbl TOKAa U HAIIPSKEHUS.

3aBHUCHUMOCTD COIIPOTHUBJICHUS HUIUHAPUYCCKHUX ITPOBOJAHUKOB OT JJIMHBI, IIJIOIIAAN ITOIMIEPCYHOTO CCUCHUA U MaTCpHrajia.
CMmemaHHoe COCAMHCHUC ITIPOBOIHHUKOB.

IIpssMoe n3MepeHne IIeKTPOABIKYLIEH Cuibl. KOpOTKOE 3aMbIKaHME TajlbBaHUYECKOT'O JJIEMEHTAa U OLEHKAa BHYTPEHHEIO
COIIPOTUBJICHUS.

3aBUCUMOCTB CONPOTUBJIEHUSI METAJNIOB OT TEMIIEPATYPHI.

ITpoBOAUMOCTB IEKTPOIUTOB.

HckpoBoii pa3psax U IpOBOAUMOCTS BO3/1yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTbD TUOAA.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomol

N3ydenne cMEaHHOro0 COEIUHEHUSA PE3UCTOPOB.



N3mepenne 37eKTpOABMXKYIIEN CHIIBI MCTOYHUKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUS.

Hab6nronenue amekTposmsa.

MexnpeaMeTHbIE CBS3H

Nzyuenue kypca ¢puznku 6azoBoro ypoBHs B 10 Ki1acce OCyIIECTBIISIETCS ¢ YUETOM COAEPIKATEIBHBIX MEXIPEIMETHBIX CBS3EH
C KypcaMu MaTeMaTUKH, OMOJIOTUHU, XUMHUH, Teorpa(uu v TEXHOJIOTHH.

Mesicnpeomemnuvle nonsmus, CBSI3aHHBIE C M3yUYEHHWEM METOJIOB HAyYHOTO MO3HAHMS: SBJICHHE, HAy4HbIH (haKT, rUmoresa,
¢u3nueckas BeIMYMHA, 3aKOH, TEOpHUsl, HAOJII0JEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHe CHUCTEMbl ypaBHEHUH, JMHeWHas (yHKuus, mnapadona, rumepOosia, ux rpaduKu M CBOICTBa,
TPUTOHOMETpHUUECKHUE QYHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO, BEKTOPBI U MX
MPOEKIUU HA OCH KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonocusa: mexaHnueckoe ABWKEHUE B KUBOM mnpupone, AUPQy3us, OcMOC, TEIUIOOOMEH >KUBBIX OpPraHU3MOB (BUIbBI
TEeIUIoNepe1aut, TEIUIOBOE PABHOBECHE), JJIEKTPUUECKHE SBJICHUS B )KUBOW MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA
TBEPJBIX TEN, KUIKOCTEN U ra30B, JEKTPUUECKUE CBOMCTBA METAJUIOB, AIEKTPOJIUTHYECKAsT JUCCOLMALINS, TaJbBAHHKA.

l'eocpagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocusi: mpeoOpa3oBaHUE [BMXKEHHM C HCIOJb30BAHUEM MEXAaHU3MOB, YYET TPEHUS B TEXHUKE, NOJAIIUITHUKH,
HCIIOJIb30BaHUE 3aKOHA COXPAaHEHUs UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET U Jpyrue), ABUTraTeIb BHYyTPEHHETO CrOpaHus, mapoBast
TypOuHa, OBITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJOTMH TMIOJIyYeHHUS COBPEMEHHBIX MAaTepuajoB, B TOM 4HCIIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTMH, 3JEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHUE AIIEKTPOIPUOOPOB, KCEPOKC, CTPYUHBINA MPUHTED,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHIL, ANEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBAHUKA.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMUBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA30BAHUA

OcBoenue yduebHoro npeamera «Pus3ukay Ha ypoBHE cpeaHero oduiero oopazopanus (0a30BbIi ypOBEHB) JOJKHO 00ECIIEUUTH
JTOCTIKEHUE CIEAYIONMNUX JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.
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JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yabTaThl OCBOCHHA Y4yeOHOro mpenmera «Ddusmka» MOKHBI OTpakaTb TOTOBHOCTH M CIHOCOOHOCTH
00y4Jaronmxcsi PyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEW MO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTAIIHH,
MO3UTUBHBIX BHYTPEHHHUX YOEKIIEHUW, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, pacIIMpPEHUE
YKU3HEHHOTO OIbITA U OMBITA IEITEIBHOCTH B MIPOILIECCE PEATN3ALIMN OCHOBHBIX HAMPABJICHUN BOCIIUTATEIIBHOMN €SI TEILHOCTH, B TOM
YUCJIE B YACTU:

1) rpamIaHCKOro0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh TPAXKAAHCKON MO3UIUU O0YYAIOIIETroCcsl KaK aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCHIICKOTO OOIIECTBA;

NPUHATHE TPAIULIUOHHBIX O0LIEUETIOBEUECKUX TYMAaHUCTUYECKUX U JIEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpECax IpakJaHCKOIO OOILECTBa, y4acTBOBAaTh B CaMOYIIPAaBJICHUU B
00pa3oBaTeNbHON OpraHu3aluy;

YMEHHUE B3aUMOJIEUCTBOBATh C COLMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIMSIMU U HA3HAYEHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JIEATETBbHOCTH;

2) MATPHOTHYECKOTO BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTHh POCCUNUCKOM TPaKIaHCKON UACHTUYHOCTH, TAaTPUOTH3MA;

LIEHHOCTHOE OTHOILIEHHUE K IOCYJapPCTBEHHBIM CUMBOJIAM, TOCTHKEHHUSIM POCCUMCKHUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBECHMUS;

CHOCOOHOCTH OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B IEATEIILHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYyIIETO;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIEro (PU3HUECKON HAyKeE;

5) Tpy10BOT0 BOCIIUTAHHUS:

MHTEPEC K Pa3IMYHbIM cPepam MpoPhecCuOHANbHON AESTENbHOCTH, B TOM YUCIE CBSI3aHHBIM C (DM3MKON U TEXHUKOH, yMEHUE
COBEPILIATh OCO3HAHHBIN BHIOOP Oy TyIIel npodeccruu U peain30BbIBATh COOCTBEHHBIE JKU3HEHHBIE MJIaHBI;

TOTOBHOCTh ¥ CLIOCOOHOCTh K 00pa30BaHUIO0 U caMO00pa30BaHMIO B 00J1acTH (U3UKU HA TIPOTSXKEHUU BCEH KU3HU;

6) IKOJIOrHYeCKOr0 BOCIIMTAHUSA:
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c(hOpPMUPOBAHHOCTH IKOJOTHUYECKON KYJIbTYpPbl, OCO3HAHHE II00ATFHOTO XapaKTepa IKOJIOTUIECKUX MPOoOIeM;

IJIAHUPOBAHME M OCYIIECTBJICHHE JACHCTBUM B OKpY)KAIOUIEH Cpele Ha OCHOBE 3HAHUS LEJNed YCTOWYMBOIO Pa3BUTHUS
4eJI0BEYECTBA;

paclIipeHHe ONbITa AEATEIbHOCTH YKOJIOTUYECKON HANIPABICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUMN 10 (DU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUs (PU3UUECKOI HAYKU;

OCO3HaHUE ILIEHHOCTH HAy4YHOW JE€ATENbHOCTH, TOTOBHOCTh B IPOLECCE H3YYEHUS (PU3MKU OCYUIECTBIATH IPOEKTHYIO MU
HCCJIEN0BATENBCKYIO IEATEIBHOCTD HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3naBaTe/ibHBbIe YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUS
Ba3oBrble JJornueckue JeicTBUA:

CaMOCTOSTEIIbHO (hOPMYJIMPOBATh U aKTyalIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPENICIIATh IEJH JACITSILHOCTH, 3a/1aBaTh TapaMeTPhl U KPUTEPUHU UX JTOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IIPOTHBOPEUHS B PACCMATPHUBACMBIX (PU3UUECKUX SBIICHUSIX,

pa3pabaThIBaTh TUIAH PEIICHHSI POOJIEMBI C YIETOM aHAIM3a UMEIOIITMXCSI MAaTepHUATbHBIX U HEMAaTepHaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JCATEIBHOCTH, OIICHWBATh COOTBETCTBHE PE3YJbTATOB IICJISIM, OICHUBATh PHUCKU TOCICACTBUI
JESITEIbHOCTH;

KOOPAWHUPOBATDH U BBIMIOJIHATH pabOTy B YCIIOBHSAX PEaIbHOT0, BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATHUBHOE MBIIIICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

Ba3oBrble ncciienoBaTe/IbCKUe AeiiCTBHA .

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KITIOUYEBBIMU TTOHATHAMHU U METOIaMH (PU3NYECKON HAYKWU;

BIIAJICTh HAaBBIKAMU Yy4e€OHO-MCCIIEIOBATEILCKOH W TIPOEKTHOW JESATENBHOCTH B 00acTd (U3UKHU, CIMOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOATEIILHOMY ITOMCKY METOJIOB PeIIeHUs 3a/1a4 (PU3UIECKOTO COJIEP KaHUsl, TIPUMEHEHHUIO PA3IMIHBIX METOIOB
MMO3HAHUS;

BJIQJICTh BHJIAMH JACATCIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUS, €r0 WHTEPIpEeTallud, MpeoOpa3OBaHWI0 W TPUMCHCHHUIO B
PA3TUYHBIX YUYEOHBIX CUTYAIHSIX, B TOM YHCIIE TIPU CO3/IaHUH YI€OHBIX MPOEKTOB B 00J1aCTH (DHU3UKY;
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BBISIBIIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M AaKTyaJIM3UPOBATh 3aJady, BBIIBUIAaTh TUIOTE3y €€ pELIEHUs, HaXOIUTh
apryMEHTHI JIJIs1 I0Ka3aTeIbCTBA CBOMX YTBEPKACHUI, 3a1aBaTh NapaMeTPbl U KPUTEPUN PELICHUS;

aHAJIM3UPOBaTh IIOJYYEHHBbIE B XOJAE pEUICHWs 3aJauyd pe3yJIbTaThl, KPUTUYECKH OLIEHMBAThb MX JOCTOBEPHOCTD,
IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEeNbHOM EATEIBHOCTH, B TOM YUCIIE MIPH U3YyYECHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb [IEPEHOCUTH 3HAHUS 1O (PU3HUKE B MPAKTUUYECKYIO 001aCTh KUZHEAECITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIbHBIE TOAXOABI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIE PELICHUS.

PabGora ¢ undpopmanmeii:

BJIa/IETh HaBBIKAMH IOJIyYE€HUs MH(POpMAUU (PU3NUECKOrO COACP)KAHUS U3 HCTOUYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITENIBHO
OCYILIECTBIIATh OUCK, aHAIN3, CHCTEMATU3aUI0 U MHTEPIPETAUI0 HHPOPMALIMU Pa3InYHbIX BUJIOB U (POPM MpEACTABICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMALINK; 16

MCII0JIb30BaTh CPEICTBA MHPOPMALMOHHBIX 1 KOMMYHUKAILIMOHHBIX TEXHOJIOTHM B pEIEHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX ——
U OpPraHM3alMOHHBIX 3a/a4 C COOJIOJEHUEM TPeOOBaHUN SPrOHOMHUKH, TEXHUKH O€30MaCHOCTU, TMTHEHBI, PECypCcOCOEpEKeHHUs,
MPABOBBIX U AITHYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJEP)KaHUs B Pa3IMUHBIX (QopmaTax Cc y4y€TOM Ha3HAYeHUs HHPOpMAlMU M LEJIEeBON
ayJIuTOPHUH, BBIOUPAsI ONTUMAIIbHYIO (DOPMY MPEACTABICHUS U BU3YATU3aLUH.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:
OCYIIECTBISATH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHE-YPOUHOU AESITEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKA KOHMDIUKTHBIX CUTYallMi U CMATYaTh KOHMIUKTHL;
Pa3BEPHYTO U JIOTUYHO MU3J1araTh CBOIO TOUYKY 3PEHHS C UCIIOIb30BAHUEM A3BIKOBBIX CPEJICTB;
MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYAIbHON padOThI;
BbIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX JAEUCTBUU C YYETOM OOIIMX HHTEPECOB M BO3MOXHOCTEH Ka)KJOTO YJeHa

KOJIJIEKTHBA;



IIPUHHAMATBH L€ COBMECTHOM JIESTEIbHOCTH, OPraHU30BBIBATh U KOOPIAUHUPOBATH JIEUCTBHUSA IO €€ TOCTMKEHHUIO: COCTABIIATH
TUTaH JEHCTBUM, pacipeaensaTh POy ¢ yuéTOM MHEHUN YYaCTHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHOM pabOTHI,

OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KAXKIOTO yYaCTHUKA KOMaH/bl B OOIIMIA pe3yabTaT 110 pa3padOTaHHBIM KPUTEPUSIM;

[peaaraTb HOBbIE IIPOEKTHI, OLICHUBATh UECH C IIO3ULIMU HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYIIECTBIISITh MO3UTHBHOE CTPATETHUECKOE MOBEACHHUE B PA3IMYHBIX CUTYalMsSX, MPOSBISATH TBOPYECTBO U BOOOpakeHUE,
OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSATENIbHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEILHOCTh B 00JACTH (PU3UKU U aCTPOHOMHH, BBISBIISATH MPOOJIEMBI,
CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33]1aUH;
CaMOCTOSTENIbHO COCTaBJIATH IJIaH PEIICHUs] pacuETHBIX W KaUeCTBEHHBIX 3aJ1a4, IJIaH BBIMIOJHEHUS MPAKTHUYECKOW pabOThI C
Y4ETOM UMEIOIIMXCSA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTEHUM;
JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;
JieJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHUE;
OIICHUBATh IPUOOPETEHHBIN OTIBIT;
croco0CTBOBaTh (POPMUPOBAHUIO U MTPOSIBIICHUIO SPYIUIIMU B 00JaCTH (PU3HKH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIM
Y KYJbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:
JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B J€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB LIEIISAM;
BIIJICTh HABBIKAMHU TO3HABATEIHLHOW pedIeKCUU KaK OCO3HAHWS COBEPIINAEMBIX JEHCTBUNM M MBICIUTEIBHBIX MPOIECCOB, MX
pE3yabTaTOB U OCHOBAaHUM;
MCIIOJIb30BaTh MPUEMBI pedhIEKCUU SISl OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PELICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUSI 10 UX CHUKEHHUIO;
MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MIPU aHAJU3€ PE3yJIbTaTOB ACATEIbHOCTH;
MPUHUMATh ce0sl, MTOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;
MPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX IPU aHAJIM3€ PE3YIbTaTOB IEATEIbHOCTH;
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MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce nOoCTHXKEHUS JIMYHOCTHBIX PE3YyIbTaTOB OCBOEHUS MPOTpaMMbl MO (PU3UKE AJIi YPOBHS CPEAHETO OOIIEero
o0Opa3oBaHus y 00y4arOIIMXCsSl COBEPIICHCTBYETCS AIMOLIMOHAIBHBIM UHTEIUIEKT, MPEe/noiaraiuii copMIUpPOBAHHOCTS:

CaMOCO3HaHUs, BKIIIOYAIONIETO CHOCOOHOCTh MOHHMMATh CBOE SMOIMOHAIBHOE COCTOSIHHE, BUETh HAMPABICHUS Pa3BUTHUS
COOCTBEHHOM AMOIIMOHAIBHOM cepbl, ObITH yBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMSI, BKIIOUAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEACHUE, CTIOCOOHOCTD
aJanTUPOBATHCS K IMOLIMOHATIBLHBIM U3MEHEHUAM U MPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAllMH, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHKEHHUIO LIEJIM M YCHEXy, ONTUMU3M, HHUIMATUBHOCTh, YMEHHE
JeMCTBOBATh UCXOS U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh DMOIMOHAIBFHOE COCTOSIHUE APYTUX, YUUTHIBATh €r0 MPU OCYIIECTBICHUU
00111eHH S, CHOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTPAUBaTh OTHOILEHUS C JAPYTUMU JIIOJbMHU, 3a00TUTHCS, MPOSBIATH
MHTEPEC U pa3periaTb KOHQINKTHL.

NPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenuss B 10 kjacce mpeIMeTHbIE pe3ysibTaThl Ha 0Aa30BOM ypPOBHE JOJDKHBI OTpakaTh C(POPMHUPOBAHHOCTH Yy
oOy4Jaronmxcst yMEHUM:

JIEMOHCTPUPOBATh Ha IIpUMEpax pojib U MECTO (PU3HKH B (DOPMUPOBAHMM COBPEMEHHON HAy4YHOW KapTHHBI MHPA, B Pa3BUTHU
COBPEMEHHOW TEXHHUKH M TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH JIFOJICH;

YUYUTHIBATh TPAHUIII MPUMEHEHUS] U3YYCHHBIX (DU3UUECKUX MOJIeNIel: MaTepralibHasl TOUKa, MHEpIMadbHas cUCTeMa OTCUETa,
a0COJIFOTHO TBEPJOE TEJIO, UACATBHBIN Ta3, MOACIN CTPOCHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN JICKTPUUCCKUMN 3apsi
MpH pelieHuu QU3NIECKUX 3a1a4;

pacno3HaBath (GU3UYECKUE SBICHHS (TIPOIECCHI) U OOBSICHATh MX HA OCHOBE 3aKOHOB MEXAHHWKHU, MOJIEKYJISIPHO-KUHETHIECKOM
TEOpPHH CTPOEHUS BEIIECTBA M AJIEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKEHHE, CBOOOIHOE
MajieHue TeJl, JABUKEHUE 10 OKPYKHOCTH, WHEpUHMs, B3auMojaeucTBue Ten, auddysus, OpOYHOBCKOE IBIKEHHE, CTPOEHHUE
KUJIKOCTEM M TBEPIBIX TeEJ, U3MEHEHHE O00BhEMa Tel MpPU HarpeBaHWM (OXJIAKICHHM), TEIUIOBOE pPaBHOBECHE, HCHapeHUE,
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KOHJICHCAITWs, TIABJICHUE, KPUCTAUTM3AINs, KUICHUE, BIAKHOCTh BO3/1YyXa, MOBBIIMICHHUE JABJICHHUS Ta3a MPH €ro HarpeBaHUU B
3aKpBITOM COCYJ€, CBA3b MEXKYy MapaMeTpaMu COCTOSIHHSI Ta3a B U30MpPOIEccax, EKTPU3AIUs Tell, B3aUMOICHCTBUE 3aps0B;

ONMKCHIBATH MEXAHWYECKOE MBI)KCHHE, HCIONb3Ys (PU3MUYECKHE BEIMYUHBI: KOOpAUHATA, MyTh, MEpPEMELIEHUE, CKOPOCTb,
YCKOpEHHE, Macca Teja, CUjla, HMIIYJIbC Teja, KUHETHYecKas SHEprus, NOTCHIMaJbHAs JSHEpPrus, MexXaHuueckas padorta,
MEXaHWYeCKash MOIIIHOCTG; TIPY OMMMCAHUH MTPABUIHLHO TPAKTOBATh (PU3WUYECKHUIA CMBICI MCTIOIb3YEMbIX BEITMYNH, UX 0003HAUYCHUS U
€IMHUITBI, HAXOIUTh (DOPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYHHY C APYTUMH BEIMYHMHAMY,

ONMKCHIBATh M3YyUYEHHbIEC TEIUIOBBbIE CBOMCTBA TEN W TEIUIOBBIC SIBIICHUS, WUCIONB3YS (U3MUECKUE BEITUYMHBI: JIABJICHUE Tra3a,
TeMIlepaTypa, CPEIHssl KUHETUYECKas SHEPIrHsl XaOTHYECKOTO JBMXKCHHS MOJIEKYJ, CpPEIHEKBaJIpaTHYHas CKOPOCTh MOJIEKY,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTUsI, paboTa raza, Ko3(QpGUIIMEHT MOJIE3HOTO ACHCTBUS TEIJIOBOTO ABUTATENIS; IPU OMTUCAHUHU
MPaBUJILHO TPAKTOBATh (DU3WUCCKUNA CMBICT HCIIONB3YEMBIX BEIWYMH, WX OOO3HAYCHUS W CAWHHIIBI, HAXOIUTh (OPMYIIBL,
CBSI3BIBAIONINE JAHHYIO (PU3HUCCKYIO BEIMUNHY C IPYTUMH BEIIMUNHAM;

OMKCHIBATh U3YUYCHHBIEC DJICKTPUUECKHE CBOMCTBA BEIIECTBA M JICKTPUUECKHUE SBJICHUS (TIPOIECCHI), UCTONIB3Y (hU3UUECKUE
BEJIMYUHBIL: JIEKTPUUECKHUM 3apsiJl, HIEKTPUUECKOE MOJIe, HAMPsHKEHHOCTD MOJIs, MOTEHIUAN, Pa3HOCTh MOTEHIIMATIOB; IIPU OIMMMCAHUU
MPaBUJILHO TPAKTOBATh (PU3WYECKUA CMBICI HCIOIB3YEMBIX BEIWUYHH, MX OOO3HAYEHWS W EAWMHUIILI, YKa3bIBaTh (OPMYIIBL,
CBSI3BIBAIONINE JAHHYIO (PU3HUSCKYIO BEIMUNHY C IPYTUMH BEIIMUYNHAMU;

aHATM3UPOBaTh (U3MYECKUE MPOIECCHl W SBJICHHS, HCIONIB3YsSd (PU3MUECKHE 3aKOHBI M TIPHUHIIMIBI 3aKOH BCEMHPHOTO
taroterus, |, Il u Il 3akonsr HproToHa, 3aK0H COXpaHEHHUS MEXaHUYECKOW SHEPruM, 3aKOH COXpaHEHUS HMITYJbCa, MPUHIIUIL
CYTEPIIO3UIIMKA CHJI, TIPUHIIAII PABHOIPABUS HHEPUUAIBHBIX CHCTEM OTCUETa, MOJICKYJISIPHO-KMHETHUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CPEIHEH KMHETUYECKON YHEPTUHU TEIUIOBOTO JBM)KCHHS MOJIEKYJ ¢ aOCOJIOTHON TEMIIEPaTypOH,
MEePBBIM 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHCHHS SJIEKTPUYCCKOTO 3apsaa, 3akoH KynoHa, mpw 3TOM pas3iudaTh CIOBECHYO
(GOpMYITUPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U yCIIOBUS (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE MPUHIIUIIBI ACHCTBUS MAITUH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB; pa3IMyaTh YCIOBUS UX OE30MaCHOTO
WCIIOJI30BAHUS B IOBCETHEBHOMN KU3HU;

BBITIOJTHATH DKCIIEPUMEHTBI 110 UCCIICIOBAHUIO (PM3MYCCKUX SBJICHUN W MPOIIECCOB C MCITOIB30BAHUEM IPSMBIX M KOCBEHHBIX
W3MEpPEHUN, MpU 3TOM (QOpMYJIUPOBATH MNPOOIEMy/3aadyy W THUIOTE3y Y4YEOHOTO SKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MIPEIOKEHHOTO 000PYyI0BaHMUS, POBOIUTH ONBIT U (DOPMYITHUPOBATH BHIBOIBI;

OCYIIECTBJISTh TPsSIMbIe W KOCBEHHbIE H3MEpeHUs (U3MYECKUX BEIWYWH, MPU 3TOM BHIOMPATH ONTHUMAIBHBIA CIOCOO
M3MEPEHHUSI M UCII0JIh30BaTh U3BECTHBIC METOIbI OIIEHKH ITOTPEITHOCTEH H3MEPEHUH;
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WCCJIEOBATh 3aBUCHMOCTA MEXIYy (U3MUYCCKUMHU BEIUYMHAMH C HCIOJIB30BAaHUEM TMIPSAMBIX HM3MEPEHHUH, TPU ITOM
KOHCTPYHPOBATh YCTaHOBKY, (UKCHUPOBATH pE3YyJIbTaThl IMOJYYEHHON 3aBUCUMOCTH (U3MUECKUX BEIMYMH B BHUAC TaOMUIl U
rpaduKOB, I€JIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

coboaTh mpaBuia 0€30IacHOrO TpyJaa IpH MPOBEACHUU MCCICAOBAHUN B paMKaxX ydeOHOro SKCIEepUMEHTa, y4eOHO-
MCCJIEIOBATEIBCKOU 1 TPOCKTHOM JIEATETLHOCTH C MCIIOIh30BAaHUEM HU3MEPHUTEIIBHBIX YCTPOUCTB B TAOOPATOPHOTO 000PYIOBAHUS;

permaTh pacu€THhIE 3a/1a9U C SBHO 3aJaHHOW (YU3UYECKON MOJEIBIO, UCTIONIBb3Ys (DU3UIECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE
aHajM3a yCJIOBHUA 3a/Ja4Md BBIOMpATh (PU3MUECKYIO MOJENb, BBIICIATh (PU3MUECKHE BEIUYMHBI U (HOPMYJIbI, HEOOXOAUMBIC IS €€
pelieHus, MPOBOIUTh PACUEThI M OLICHUBATh PEaJTbHOCTD IMOJIYUYCHHOTO 3HaUYCHHS (PU3UICCKON BEIIMUUHBL;

peliaTh KA4eCTBEHHBIC 3aJa4: BHICTPAUBATh JOTMYECKH HEMPOTUBOPECUUBYIO IIETIOUKY PACCYKJICHUN C OMOPON HA U3YUYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NYECKUE SIBICHUS;

HCIIOJB30BaTh MPHU PEIICHUU YYEOHBIX 3a7a4 COBPEMEHHbIC UH(POPMAIMOHHBIE TEXHOJIOTHU ISl TOMCKA, CTPYKTYPUPOBAHUSI,
WHTEpIIpeTalluk M TPEACTaBICHUs y4eOHOW M HAyYHO-MOMYJISAPHOM HWH(OpMAIHM, TOJYYECHHOH M3 Pa3IMYHBIX HCTOYHHKOB,
KPUTHYECKU aHAJIM3UPOBATH MOTydyaeMyro HH(POpMAIIHIO;

MPUBOJUTh TPUMEPHI BKJIaJa POCCUUCKMX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB
OKPY’KAIOIIEro MUpPa, B pa3BUTUE TEXHUKHU U TEXHOJOTH;

HCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS N0 (PU3HUKE B MOBCEIHEBHOM KU3HU JIJIsi 00€CTeueHUs] 0€30MaCHOCTH MIPU 0OpaIlleHUH C
MpuOOpaMu M TEXHUYECKUMU YCTPONCTBAMH, ISl COXPAHCHHS 3J0POBbS M COOJIIOACHUS HOPM 3KOJIOTHYSCKOTO TOBEIACHHUS B
OKPYIKAIOIIEH CPELE;

paboTaTh B TpyNIle C BBINOJHEHUEM PA3IUYHBIX COIMATIBHBIX pOJieH, IUIAHUPOBaTh paldOTy TPYMIbl, palMOHAILHO
pacrpenensiTb 00s13aHHOCTH U TJIAHUPOBATh JEATEIBHOCTh B HECTAaHAAPTHBIX CUTYyaIMsX, aJ€KBaTHO OLIEHUBATh BKJIaJ KaXJA0ro U3
YYaCTHUKOB TPYIIIIBI B PEIICHHUE pacCMaTpUBaAEMOM TTPOOJISMBI.

TEMATHYECKOE IVNTAHUPOBAHHUE 10 KJIACC

KoaunuyecTBO 4acoB

DJIeKTpPOHHbBIe (LM (POBHIE)

No HaumeHnoBaHue pa3jaeioB U TeM Koutpoas Ilpaktu
o0pa3oBaTesibHbIE pecypchl
n/n NporpamMmbl Bcero  HbIe yeckue
padoThI padoThI

Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa U METO/Ibl HAYYHOTO TO3HAHUS 2 bu6nuoteka LIOK https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

Uroro no pasneny

Pa3nea 2. MEXAHUKA

2.1 Kunematuka bubnuoreka IIOK https://m.edsoo.ru/7f41bf72

2.2 JnHamuka bu6nmoteka IIOK https://m.edsoo.ru/7f41bf72

2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBEI MOICKY IAPHO-KHHCTHECKOI 9 bubmmorexa LIOK https://m.edsoo.ru/7f41bf72
TEOpUn
3.2 OCHOBBI TEPMOJUHAMUKHI 7 bubnuoreka IIOK https://m.edsoo.ru/7f41bf72
A .
3.3 P PETATHPIE COCTOMMITE BEMECTBa 6 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
®da3oBbIE IEPEXOBI
Hroro no pasneny 22
Paznen 4. DJIEKTPOANHAMUKA
4.1 ‘ DneKTpocTaTHKa 10 bu6muoreka LIOK https://m.edsoo.ru/7f41bf72
I1 7 i Tok. T
4.2 OCTOSHIRIH SICKIPHACCIHH TOX. 10K 12 Bu6maorexa LIOK https://m.edsoo.ru/7f41bf72
B Pa3ITUYHBIX CpeIax
Hroro no pasneny 22
PesepBHOE Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/7f41bf72
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne Neyp B KouunyecTBo yacos
. DJIEKTPOHHbIE HHPPOBLIE
n/n Teme/ Tema ypoka P i pp
paszee o0pa3oBaTe/ibHbIE PECYPCHI
1 1 ®dusuka — Hayka o npupoje. Hayunsie meToapl bubnnoreka [HOK
MO3HAHUA OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
2 Ponb u mecTo pusuku B GopMHpPOBaHUH COBPEMEHHOMN
2 Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU bubmmorexa LOK
7 P 1pa, BHP https://m.edsoo.ru/ff0c33e6
JEATEIbHOCTH JIFOAEH
1 Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
3 MeXaHU4eCcKoro ABrxkeHus. [lepemenienue, CKopocThb bubmorexa LHOK
P » CKOP ’ https://m.edso0.ru/ff0c3508
YCKOpEHHUE
4 2 PaBHOMEpHOE NPAMOIIMHENHOE NBUKEHUE bubmorexa LHOK
P P A https://m.edsoo.ru/ff0c3620
5 3 PaBHOYCKOpEHHOE PSIMOJIMHEWMHOE ABUKEHUE bubmmorexa [OK
yexop P A https://m.edsoo.ru/ff0c372e
4 JlaboparopHnas padota Nel «3yuenue
6 HE aPI,)HOMi Hofo BHKEHUS C };IIBIO onpeneneHus bubmmorexa [OK
p Iz a H pea https://m.edsoo.ru/ff0c39cc
MTHOBEHHOM CKOPOCTH
5 bu6mmoreka [IOK
7 CBo0O .Y 0
BOOOJHOE NaJIcHHUE. Y CKOPEHUE CBOOOHOTO MaICHUS https://m.edsoo.ru/ffOc3ada
3 6 JlaGopaTtopHnas padota Ne2 «/3yueHne qBHKEHUS bubnuorexa [JOK
Tema, OPOIIEHHOTO TOPU30HTAIBHOY https://m.edsoo.ru/ff0c3be8
9 7 KpuBonuneiinoe aBuxeHue. J[BrkeHne MaTrepuanbHON bubnmoreka [JOK
TOYKHU 110 OKPY>KHOCTH https://m.edsoo.ru/ffOc3be8
10 1/8 [Ipuniun otHocuTenbHOCTH ['anunes. UHepuuanbHbie bubmuotexa [JOK
cucreMsl orcyera. [lepBelii 3akoH HeroTOHA https://m.edsoo.ru/ffOc3be8
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11 2/9 Macca tena. Cuia. [IpuHIUI CYyNIePIO3UIIMH CHIT. bubnnoreka [HOK
Bropoii 3akoH HeroToHa 1711 MaTepuaibHOM TOYKU https://m.edsoo.ru/ff0c3d00
12 3/10 Tpetuit 3akoH HptoToHa 1151 MaTepUaAIbHBIX TOYEK bubmorexa LHOK
P s P https://m.edsoo.ru/ff0c3e18
13 4/11 3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas
KOCMHUYECKasi CKOPOCTh
5/12 bubmmoreka [JOK
14 C .3 I'yka. B
118 YUPYFOCTH. S8KOM & yia. Bec Tera https://m.edsoo.ru/ff0c3f76
6/13 JlaboparopHuas pabota Ne3 "HMccnenoBanue
15 3aBHCUMOCTH CHJI OCTH, BOBHUKAIOIIHNX B bubmmorexa [JOK
Yy ’ B https://m.edsoo.ru/ff0c41a6
NpYXKWHE U PE3SHHOBOM 00pasiie, oT ux aedopmarmmn."”
7114 Cuna tpenus. Koapdunuent tpenus. Cuna
16 COIIPOTHUBIICHUS MPH JIBUKCHUU TEJa B )KHUKOCTH WU bubmmorexa LOK
p P a https://m.edsoo.ru/ff0c43d6
rase
17 8/15 JlaGopaTtopHas pabota Ned «3yuenue qBUKEHUS bubnuorexa [JOK
Opycka 1Mo HaKJIOHHOM TIOCKOCTH» https://m.edsoo.ru/ff0c4502
9/16 [ToctynarenpHOE 1 BpallaTenbHOE ABH)KEHNE
18 abcomoTHO TBEpOTO Tena. MomeHT cuibl. [Tneuo bubmmorexa [JOK
P T ' https://m.edsoo.ru/ffOc461a
CWJIBIL. Y CTIOBHSI pAaBHOBECHS TBEPIOTO Teja
1/17 Hmnynsc MaTepuanbHON TOYKH, CUCTEMBI
19 MaTepuaibHBIX TOYEK. IMITynbe Cuitbl. 3aKOH bubmmorexa [JOK
P ' 4 ' https://m.edsoo.ru/ff0c478c
COXPaHCHHS UMITYJIbCa. PEakTHBHOE JIBHKEHHE
2/18 Pa6ota u momrHOCT cuibl. Kunetndeckast sHeprus
20 MaTepuaabHOW TOUKH. Teopema 00 U3MEHEHU U
KHUHETUYECKOW SHEPTUHU
3/19 [MorennmanbHas sHeprust. [loTeHInanbpHas SHEPTUS
21 0 neopMUpOBaHHOM TT nHEl. [loTeHnnansHas bubmmorexa LOK
ypyT pMup PYXCHHHEL https://m.edsoo.ru/ff0c4b74
SHEprus Tena BOIU3U MOBEPXHOCTU 3eMITU
22 4/20 [ToreHnmanbHBIC U HETIOTCHITHAILHBIE CHIIBI. CBA3b bu6mmorexa [IOK
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pabOThl HENMOTEHLIMAIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH
COXpaHEHMsI MEXaHUYECKON S3HEPIUU

https://m.edsoo.ru/ffOc4dc2

23 5/21 O6o0matomee MOBTOpeHwue 1Mo TeMe "Mexanuka"
24 6/22 KonTtponsnas padora no teme «Kunemaruka.
JunaMuka. 3aKOHBI COXpaHEHHUSI B MEXaHUKE)
1 AHain3 KOHTPOJIbHON paboThl. OCHOBHBIE MOJIOKEHUS
25 MOJICKYJIIPHO-KMHETHYECKOM Teopun. bpoyHOBCKOE bubmorexa LIOK
YIp pHH. SPOyH https://m.edsoo.ru/ffOc4fde
newkenue. Auddysus
2 XapakTtep JBWKEHUS U B3aUMOCHCTBUS YaCTHIL
26 BelecTBa. Mojeau CTPOEHUS ra30B, JKUIKOCTEH U bubmorexa [JOK
{u - VoA p > AU https://m.edsoo.ru/ff0c511e
TBEPABIX TEI
97 3 Macca monexyn. KonnyectBo BemiectBa. [Tocrosinnas
ABoranpo
28 4 TermmoBoe paBHOBecue. TemnepaTypa u €€ H3MepeHueE.
[IIxana remneparyp Llenbcus
5 bu6mmorexa [IOK
29 WNneansusiii raz B MKT. OcnoBaoe ypaBaenune MKT
a yp https://m.edsoo.ru/ff0c570e
6 AOcoroTHast TeMIiepaTypa Kak Mepa cpeaHein
30 KUHETHYECKOH DHEPTUU IBMKEHUS MOJIEKYII bubmorexa LOK
prim i N Y https://m.edsoo.ru/ff0c5952
VYpasuenue MenaeneeBa-Knaneripona
7 bu6mmoreka [JOK
31 3akoH JlanbToHa. ["a30BbI€ 3aKOHBI
A https://m.edsoo.ru/ff0c5¢c36
39 8 N3omporieccrl B uieaabHOM Ta3e U UX rpadudeckoe bubnmoreka [JOK
MPEJICTABIICHUE https://m.edsoo.ru/ff0c5c36
9 JlaGopatopHas pabota Ne5 «OmpeneneHue Macchl
33 BO3/lyXa B KJIACCHOI KOMHATe HA OCHOBE M3MEPEHUN bu6nmoreka [JOK

00BEMa KOMHATHI, TABJICHHS U TEMIIEPATYPhI BO3/1yXa B
HE

https://m.edsoo.ru/ffOc5efc
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BHyTpeHHss 23HEPTHS TEPMOANHAMUYECKON CUCTEMBI U
cnocoObl e€ n3MeHeHus. KoinuecTBo TemioThl U

bubmuorexa [JOK

34
pabota. BuyTrpenHss sHeprusi 0IHOATOMHOTO https://m.edsoo.ru/ff0c6230
UJIeabHOTO ra3a
35 2111 Bune! Termnonepenaun bubmmorexa [JOK
A pea https://m.edsoo.ru/ff0c600a
36 3/12 Y aenbHas TEIUIOEMKOCTH BemecTBa. KomudecTBo
TEIUIOTHI IIPH TeIUIonepenade. AaquadbaTHbIN Mpoiecce
37 4/13 [1epBbIii 3aKOH TEPMOJMHAMUKHU M €r0 IPUMEHEHUE K
U30IIpoIIeccaM
5/14 HeobOparumocTs nporieccoB B mpupojae. Bropoii 3akon bubnuorexa [JOK
38
TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6938
39 6/15 punnun neiicteus u KIIJ[ TennoBoit MaluHeL. bubnuorexa [IOK
DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETUKU https://m.edsoo.ru/ff0c6a50
7/16 bubaroreka [JOK
4 K KII
0 Hutor Kapro w ero K11 https://m.edsoo.ru/ff0c63b6
41 1/17 [Tapoo6pazoBanue u konaeHcamus. Mcnapenue u bubnuoreka [IOK
KUIICHUE https://m.edsoo.ru/ff0c64d8
2/18 AOCOmIOTHAs M OTHOCUTEIbHAS BIXXHOCTh BO3yXa.
42 Hacpimennsiit nap. JlabopatopHas padora Ne6 bubmmorexa [OK
= P: p . PHAAD B https://m.edsoo.ru/ff0c65f0
«M3MepeHne OTHOCUTENBHOM BIaKHOCTH BO3IyXa»
3/19 Tsépnoe teno. Kpucrammueckue u amopQHbIe Tena.
43 AHU30TpOMUS CBOMCTB KpUCTALIOB. JKuakue bubmmorexa [OK
p p - AU https://m.edsoo0.ru/ff0c6708
KpucTtayyibl. COBpeMEHHbIE MaTepPHAITbI
4/20 [InaBrnenue u kpucTauU3anus. Y aelnbHas TerioTa
44 maBiaeHus. Cyonumanus. Y paBHEHHE TETIOBOTO bubmmorexa [OK
Y Hs. yp https://m.edsoo0.ru/ff0c6820
OanaHca
45 5/21 O6o6marmuit ypok «MounekymsipHas (hu3uka. bubnmnorexa [JOK

OCHOBBI TEPMOIAUHAMUKN )

https://m.edsoo.ru/ffOc6bcc
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KonTtponpHas padora no teme «MomnekynsipHas

bu6mmoreka [IOK

46 n3uka. OcHoBbI TepMouHaMuku. dDazoBeie
b pMOA https://m.edsoo.ru/ffOc6bcc
epPeX0Ibh»

1 AHaM3 KOHTPOJIBHOU pabOTHI. DJIEKTPU3AIMS TEJL.
47 DNeKTpruuecKuit 3apsij. J{Ba BuIa dJEKTPHUIECKUX bubmmorexa [IOK
P PAA. P https://m.edsoo.ru/ffOc6ce4
3aps10B.

48 2 [IpoBOIHUKY, TUBIEKTPUKH U ITOTYIPOBOIHUKHU. bubnmoreka [JOK
3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsaa https://m.edsoo.ru/ff0c6df2

49 3 B3aumoneiictBue 3apsnoB. 3akoH Kynona. Toueunsrit bubnuorexa [JOK
SJIEKTPUYECKUM 3apsi/l https://m.edso0.ru/ff0c6f00

4 HanpsxéHHocTs anexkTpudeckoro noss. [Ipuanun
50 CYIIEPHO3UIINU DIISKTPUUECKHUX NoJieH. JIunnu bubnmorexa [IOK
yHep . P ' https://m.edsoo.ru/ff0c7018
HANPSOKEHHOCTH

51 5 Pabota cun anexkrpocraTudeckoro noss. [Toreniuman. bubnnoreka [JOK
Pa3sHocTh moTeHIIMaI0B https://m.edsoo.ru/ff0c7126

59 6 IIpoBOIHUKY U TUATIEKTPUKH B JIIEKTPOCTATUYECKOM bu6mmorexa [IOK
nose. JuasexkTpuyeckas MpoOHULIAEMOCTh https://m.edsoo.ru/ff0c72c0

53 OnektpoéMkocTh. Konnencarop

54 DIEKTPOEMKOCTD IIIOCKOTO KOHJIEHCATOPa. DHEPrus
3apsHKEHHOT0 KOHJIEHCAaTopa

55 9 JlaGopaTtopHnast pabota No7 "U3zmepenue
ANEKTPOEMKOCTH KOHIeHcaTopa"

10 [IpuHIMT NEeHCTBUS U IPUMEHEHHE KOHEHCATOPOB,

56 KOIMUPOBAJIBHOTO ammapara, CTpyWHOTro MpUHTEepa. bubnmoreka [JOK
DeKTpocTaTUYeCKas 3alInTa. 3a3eMIICHNe https://m.edsoo.ru/ff0c74f0
3EeKTPOnpuOOpoOB

1/11 DNEKTPUYECKUH TOK, YCIOBHUS €r0 CYLIECTBOBAHMUSI.
N bubmuorexa [JOK

57 [Toctosinusbnii Tok. Cuna Toka. Hanpsixenue.

Comnpotusnenue. 3akoH OMa il ydacTKa [enH

https://m.edsoo.ru/ff0c7838
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HOCJ’Ie,I[OBaTCJ'IBHOC, napaajiCiIbHOE, CMCHIAHHOC

bubmuorexa [JOK

58 coeMHEeHNe MPOBOIHUKOB. JlabopaTopHas padora Ne§
A POBOJ PATOPHAA P https://m.edsoo.ru/ff0c7ae0
«M3yueHne cMemaHHOro COeIMHEHUSI PE3UCTOPOBY»
59 3/13 PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna
4/14 3akon OMa 115 MOJTHOM (3aMKHYTOM ) AJIEKTPUIECKOM
60 uenu. Koporkoe 3ambikanue. Jlaboparopnas pabora
Ne9 «U3mepenne I/IC ncrouHrKa TOKa U €ro
BHYTPEHHETO COIPOTUBIICHUS
5/15 DNeKTpOHHas IPOBOAUMOCTb TBEPBIX METAJLIOB.
61 3aBUCHUMOCTh COITPOTUBIICHUS METAJIOB OT bubmmorexa LOK
p https://m.edsoo.ru/ff0c84ae
Temreparypbl. CBEpXIPOBOAUMOCTh
62 6/16 DNeKTpuYecKuil TOK B BakyyMme. CBoicTBa bubmmoreka [JOK
AIEKTPOHHBIX TyYKOB https://m.edsoo.ru/ff0c82ba
7117 [TonynpoBOIHUKH, UX COOCTBEHHAS U IPUMECHAs
63 npoBoIuMOCTh. CBOHCTBa p—N-TIepexona bubmmorexa LIOK
POBOA ] P pexoza. https://m.edsoo.ru/ff0c84ae
[TonynpoBoaHKUKOBBIE TPUOOPHI
8/18 DNEKTPUYECKUH TOK B paCTBOPax M pacillaBax
64 3JEKTPOIUTOB. DIIEKTPOIUTHYECKAS TUCCOLUALIHS bubmmorexa LIOK
P ' P A HHamt. https://m.edsoo.ru/ffoc86fc
DneKTponau3
65 9/19 OnexkTpudecknii TOK B razax. CaMOCTOSTENbHBIN U bubmmorexa [LIOK
HECaMOCTOATENbHBIN pa3psan. Monnus. [1nazma https://m.edsoo.ru/ff0c88be
10/20 DJeKTpuvecKre MpruOOpPhI U YCTPOMCTBA M HX
bubmuorexa [JOK
66 npakTudeckoe npuMenenue. [IpaBuia TeXxHuKn
https://m.edsoo.ru/ffOc8a8a
6e3omacHocTu. O6001IaroIee MOBTOPEHNE
11/21 KonTtponbHas pabota no teme «JIE€KTPOCTATUKA.
. . bubmuorexa [JOK
67 [TocTOSIHHBII AIIEKTPHYECKHI TOK. TOKH B Pa3IMIHBIX

cpemax»

https://m.edsoo.ru/ff0c8c56
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AHaim3 KOHTPOJIbHOM padboTsl. O600ImaoNIHii YPOK 10
temam 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

9

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8f6c
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YYEBHO-METOJANYECKOE OBECIMTEYEHUE OBPA30OBATEJIBHOTIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 YYEHUKA

o ®wmsuka, 10 kmacc/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox penakmueit
[TapdentneBoii H.A., Akunonepnoe obmectBo «M3narensctBo «lIpocBemienner

o ®usuka, 10 kmacc/ Makumes ['.1., [TerpoBa M.A., Cremanos C.B. u apyrue,
OO0111ecTBO ¢ OrpaHUUEHHON OTBETCTBEHHOCTHIO «JIPODA»; AKkiimonepHoe 001IECTBO
«3narensctBo «IIpocBemienue»

o ®usuka. 10 knacc. 3amavyHuk 715 001Ie00pa30BaTEIbHBIX YUpekaeHHM (0a30BbIi
ypoBenb) JI.O.I'ennenmnreitn, JI. A . Kupuk, U.M.I'ensdrar, N1.FO.Henames M.:
"Muemo3nHa"

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA

e dusnka: KOHTPOJIb, 3HAHUM, YMEHUH M HAaBBIKOB ydamuxcsa 10-11 kmaccos
oO1eoOpa3zoBarenbHbIX yupexaeHuil. Knura s yaurens B.A.3a6otun
N3narensctBo "IIpocBenienue"
o Ousuka. JluddepeHmpoBaHHble KOHTPOJIbHBIE paboThl. 7-11 Kiacc
10.C.Kynepureitn U3natensckuit gom "CeHTsiOpp" 29
e KonTponbsHble U poBepouHbIe padoTh 1o ¢uzuke 7-11 knaccor O.D.Kabapaus,
C.M.Kabapauna, B.A.Opnos UznatensctBo "poda"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

bubnnoreka mudposoro oopasoparensrHoro kontenTa https://urok.apkpro.ru/
AcTtpoHoMuS IS cTapIiux mKoIbHUKOB https://teach-in.ru/course/astronomy-for-high-
school-students

['ocynapcTBenHa koprnopaius no kocMuueckoit aestenbHoctda POCKOCMOC

https://www.roscosmos.ru/



