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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO ypOBHS Ha YPOBHE CpEIHEro 00Imero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHWMU K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeNIbHOM MporpaMMel, ipenctaBieHHbX B PI'OC COO, a takke ¢ yuéTtom ¢enepanbHOi
paboueii mporpaMMbl BOCIIMTAHHS M KOHLIETIIIMH NpenoiaBanust yueOHoro npenmera «Du3nka» B
oOpa3oBaTenbHBIX ~ OpraHu3anusx Poccuiickoii  ®Denepanuu, peanu3ylOIUX  OCHOBHBIC
o0Opa3oBaTesbHbIE TPOTPAMMBI.

CopnepxaHue MNporpaMMbl 0 (U3UKE HANpPaBICHO Ha (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTuHBI Mupa oOydaromuxcs 10—11 kmaccoB npu oOyuernnn ux ¢uszuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO noaxo/a. [Iporpamma no ¢usnke COOTBETCTBYET
tpeboBanusM PI'OC COO k miuaHUPYEeMbIM JMYHOCTHBIM, NPEAMETHBIM M METalpeIMETHBIM
pe3ynpraTaM OOYy4eHHs, a TaKKe YYUTHIBAET HEOOXOIUMOCTh pealM3alMM MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAaydyHbIMH Y4eOHBIMM IpeaMeTraMu. B Hell ompenensiorcs
OCHOBHbBIE 1LI€JIM M3Yy4eHHUs (U3UKH Ha ypOBHE CpelHEero oOuiero oOpazoBaHus, MJIAHUPYyEMbIE
pe3yJbTaThl OCBOCHMSI Kypca (PU3UKHU: IMUYHOCTHBIE, METaNPEeIMETHbBIE, IPEIMETHbIE (Ha 6a30BOM
YpOBHE).

[Iporpamma o gu3mnke BKIIOYAET:

e IUIAHUPYEMBIEC PE3YyNIbTaThl OCBOCHUS Kypca (GU3MKH Ha 0a30BOM YpOBHE, B TOM UHCIIE

MIpeIMETHBIE Pe3yIbTaThl MO rojilaM 00yUeHUS;

e cojaepxaHue yuebHoro npeamera «dusmnkay no rogam o0y4eHus.

dusnka Kak Hayka 0 HanboJiee OOIIMX 3aKOHAX MPUPOJBI, BEICTYIAs B Ka4eCTBE y4eOHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHHI 00 OKpyXKarolleM MUpE.
[konbHBIE Kypc GU3UKA — CHCTEMOOOpa3yIOIIMK JII €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPeIMETOB, TIOCKOJIbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIECCOB U SIBIICHUH, N3y4aeMbIX
xuMueH, ouonorued, gusnueckoit reorpadueid m actpoHoMuer. lcnosb3oBaHne W aKTUBHOE
MpUMEHeHNEe PU3NUECKUX 3HAHUI ONIpeIeNIIeT XapaKkTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOJIOTUI
B cdepe SHEpPreTukH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IOJYYEHHS HOBBIX MaTEpHUaJOB C
3aJlaHHBIMU CBOMCTBaMU U Ipyrux. V3ydenue Gpu3nku BHOCUT OCHOBHOI BKJIaJ B (JOPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHBI MUpa O0O0ydaromuxcs, B (OpMUPOBAHHE yYMEHUN HPUMEHSTbH
HAy4YHBI METO/1 MO3HAHUS MPU BHIMOIHEHUH UMHU YU€OHBIX UCCIIEIOBAHUI.

B ocHoBy kypca ¢u3uku a1 ypoBHS CpeHero oOiiero oopa3oBaHus MOJIOKEH Pl UIEH,
KOTOpbIE MO’KHO pacCMaTpHUBaTh KaK MIPUHIIUIIBI €0 MOCTPOCHHUSL.

Hoes yenrocmuocmu. B cOOTBETCTBUU € HEH KypcC SIBISIETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3fesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ HEel MaTepuan Kypca U3k 00beInHEH BOKPYT
¢busznueckux Tteopuil. Benmymum B Kypce sBisiercs (QOpMHpOBaHHE MPEACTABICHUH O
CTPYKTYPHBIX YPOBHSX MaT€pHH, BELECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peannzanus npeanosiaraeT UCHOJIb30BaHUE TYMaHUTapHOTO
NoTeHIana pu3nueckoi HayKu, OCMBICIIEHUE CBS3M pa3BUTHA (U3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMU MPpoOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc Gpu3nKu npennoyaraet 3HakOMCTBO € ITUPOKUM
KPYroM TEXHMYECKHUX U TEXHOJOTHYECKUX IPUIIOKEHUN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peamu3yercs MOCPEACTBOM BBEACHUS HIEMEHTOB COJCpXKaHMUSA,
MOCBSIIEHHBIX JKOJIOTMUYECKHM MpoOieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKJICHHS MTPOOJIEM paIlHOHAIEHOTO MPUPOONIOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.
CrepXHEBBIMH DJIEMEHTaMU Kypca (M3UKM Ha YpOBHE cpenHero oOlmiero oOpa3oBaHus
ABISAIOTCS  (u3ndeckue Teopuu ((HopMuUpOBaHHME TPEACTABICHUN O CTPYKTYpE IOCTPOCHHUS
¢busnueckoil Teopuw, ponu (HyHIAMEHTAIBHBIX 3aKOHOB W TPUHIUIIOB B COBPEMECHHBIX
MNPCACTAaBJICHUAX O IMPUPOAC, I'paHULAX IMPUMCHHUMOCTU TCOpI/If/'I, JJ11 OIIMCAaHUsA €CTECTBCHHO-
Hay4HBIX SIBJICHUH U TIPOLIECCOB).
CucTeMHO-IeITETLHOCTHBIN MOJIX0/1 B Kypce (DM3UKU Pean3yeTcsl MPEX/E BCEro 3a CUET
OpraHu3alluy AKCIIEPUMEHTAIBHON NesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO HCHOJB30BAHHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHUMEHTOB M
abopaTOpHBIX PabOT, KOTOphle B Mporpamme Mo (usmke oO0BEAMHEHBI B OOIIUN CIHUCOK
YUEHHUYECKUX TPAKTHUYECKUX paboT. BeimeneHne B ykazaHHOM TepedHe JabopaTOpHBIX padoT,
MMPOBOAMMBIX [JII KOHTPOJA KW OLCHKH, OCYHICCTBIIACTCA Y4YaCTHUKaAMU O6pa30BaT€J'II)HOFO
mpolecca UCX0/i1 U3 0COOEHHOCTEH MIaHUpOBaHUS U OCHalleHUs kabuHera ¢usuku. [Ipu sTom
ofOecrieunBaeTcs OBJIaJCHHE OOY4YalOIIUMUCS YMEHUSMU MPOBOJUTH KOCBEHHBIE H3MEpEHHS,
HUCCJIC10OBaHUA 3aBHCHUMOCTEH (1)I/ISI/II-IGCKI/IX BCJIMYMH W TIIOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX THIIOTE3.
Bonsmoe BaMManme YACTACTCA pCUHICHUTO paC‘-IéTHI)IX 1 KA4YECTBCHHBIX 3a14a4. HpI/I 9TOM
JUTSL pacU€THBIX 3a/1a4 MIPUOPUTETOM SIBJSIFOTCS 33/Ia4M C SIBHO 3aJaHHOW (PU3MUECKON MOJIEIBIO,
MTO3BOJISIOIINE TIPUMEHSITh N3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zena Kypca,
TaK W HHTCTPUPYA 3HAHHUA M3 Pa3HbIX PasgcyioB. 21.]'[5[ KaUCCTBCHHBIX 3aJa4 IPUHOPUTETOM
SBIIAIOTCS 33/JlaHus Ha OOBSICHEHHE MpPOTEKaHUs (U3MUECKUX SBJICHUA U TPOIECCOB B
OKpYXalolllel KU3HH, TpeOyromue BbIOOpa (U3MUECKOW MOJENH JUIsl CUTYaIlud TPAKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsamu DPI'OC COO k MaTepuaTbHO-TEXHHYECKOMY
obecrieueHnIo yaeOHOTo Tporiecca 6a30BbIi YPOBEHB Kypca (PU3UKH Ha YPOBHE CPETHETO OOIIETo
00pa3oBaHUs JOJDKEH M3y4aThCsl B YCIOBUSX MPEAMETHOTO KaOMHEeTa (PU3MKU WM B YCIOBHUSAX
WHTErPUPOBAHHOTO KaOMHETa MPeIMETOB €CTeCTBEHHO-HAayyHOro nukia. B kaOuHere Qusuku
JOJIKHO OBITH HE0OX0IMMOE 1TabopaTopHOE 000PYAOBAHUE AJISl BHIMOJIHEHHS YKa3aHHBIX B
porpaMme no Gu3rMKe y4eHHYECKUX MPAKTUIECKUX padoT U IEMOHCTPAIIMOHHOE 000pyIOBaHUE.
JlemoHcTpalMoHHOE  000pyZoBaHHe (OPMHUPYETCS B COOTBETCTBUM C IPHUHIIMIIOM
MUHUMAaJbHON JTOCTAaTOYHOCTH U 00ecredyrBaeT MOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe 10
(¢u3MKe KIIOYEeBBIX AEMOHCTPALMMA ISl MCCIEAOBAaHUS M3YYaeMbIX SIBJICHHUI U MPOIIECCOB,
SMIUPUUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHH.
JlaboparopHoe oOopynoBaHUE ISl YYCHHUECKHX MPAKTUYECKUX paboT dopMupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIeuMBaeTCsi B pacuy€re OJHOTO KOMILJIEKTa Ha ABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI JIaOOPAaTOPHOTO OOOpPYIOBaHUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCMOJIb30BAaHUHM AHAJIOTOBBIX U HHU(POBBIX MPHOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEPUTEIHHBIX CUCTEM B BUJE HU(PPOBBIX TabOpaTOpHil.
OCHOBHBIMH 1IEJIIMH U3YyUeHUS (PU3UKHU B 0011IeM 00pa30BaHUH SBIISIOTCS:
e (QopMupOBaHHE UHTEpEca M CTPEMJICHHS OOYdYaIOIIUXCS K HAYYHOMY HU3yYCHHIO
MIPUPO/IbI, PA3BUTHE UX WHTEIEKTYallbHBIX U TBOPUYECKHX CITIOCOOHOCTEH;

e pa3BUTHE TPEICTABICHUH O HAYYHOM METOJe TO3HaHus U (QOpMHUpPOBAHHE
HCCIIEIOBATENILCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHUSIM;

e (opMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yueHHUs OCHOB CTPOCHHS
MaTtepuu U (yHJaMEHTAIbHBIX 3aKOHOB (PU3UKU;



(dbopmMupoBaHUEe YMEHHIA OOBSCHATH SABJICHUS C UCIIOJIB30BaHUEM (PU3UUECKUX 3HAHUH U
Hay4HBIX JI0Ka3aTEJIbCTB;

(bopmMupoBaHHue NMPEICTABICHUNA O PO (PU3MKH Ui PA3BUTHUS APYTHX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTH.

JlocTrkeHne 3TUX Leleld 0o0ecreunBaeTcsl PElIeHUEM CIEIYIOIUX 3ajad B IpoLecce

M3YYeHHUS Kypca (PU3UKU HA YPOBHE CpPEIHEro o0IIero o0pa3oBaHuUs:

npuoOpeTeHne CUCTeMbl 3HaHUH 00 0OmMX (PU3MIECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPHUSX, BKITFOYAST MEXaHUKY, MOJICKYJSIPHYIO (PH3UKY, SJCKTPOJMHAMUKY, KBAHTOBYIO
(U3UKY U 3JIEMEHTHI aCTPOPHU3HUKH;

dbopMHpOBaHHE YMEHUW NPHMEHSTH TEOPETHUSCKUE 3HAHUSA I  OOBSICHCHHS
(bU3UYEeCKUX SBICHUM B TPUPOJEC M JUISI TPHUHATHS TPAKTHUYECKUX PEIICHUNH B
MOBCEIHEBHOM JKU3HH;

OCBOEHHE CIOCOOOB pEUICHUs pa3IUYHbIX 3aJady C SBHO 3aJaHHOM (u3nueckoi
MOJIETIBIO, 3a/1a4, TI0IPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/1aHue (PU3UUECKON MOJIEIH,
aJICKBaTHOW YCJIIOBHUSIM 3a/1a4U;

MOHMMaHue (U3NMYECKUX OCHOB M TPHUHIIUIIOB JICHCTBUS TEXHUUYECKUX YCTPOWCTB H
TEXHOJIOTMYECKHUX MPOLECCOB, UX BIMSIHUS HA OKPYKAIOUIYIO CPENY;

OBJIaJIEHUE METOJIaMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3HUECKUX
SKCIEPUMEHTOB, aHalM3a M  HMHTEpHpeTauuy  HUHPOpMAIUH,  ONpElesIeHUs
JIOCTOBEPHOCTH IOJIYYEHHOTO pe3yibTaTa;

CO3JIAHUE YCIIOBUH ISl pa3BUTHS YMEHUM MPOEKTHO-UCCIEI0BATENBCKOM, TBOPUYECKOM
NESATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpeIHEro oOImiero oOpa3oBaHUS
orBoautcs 136 gacos: B 10 kimacce — 68 yacos (2 yaca B Hezeno), B 11 kimacce — 68 wacos (2 gaca
B HEJIEIIO).

[Ipenyaraemerit B mporpaMmme 1o Gpu3uke nepedeHs Ja00paTOPHBIX M MPAKTHIECKUX padoT
SIBIISICTCSI PEKOMEHJIOBAHHBIM, YUYUTENb JeNacT BBIOOpP MPOBENEHHS J1a0OpaTOpHBIX padoOT U
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJarOIIIXC .



COJEP/KAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. du3uka U MeTOIbI HAYYHOI'O TO3HAHMS
®du3uka — Hayka o npupoje. Haydnbeie MeToasl IO3HAHUS OKpYKaroIero Mupa. Poss
9KCIEPUMEHTA U TEOPHUH B MPOLIECCE TIO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NUECKUX SBICHUN W mpoueccoB. Haydnepie rumotes3sl. Ousnueckue
3aKOHBI M TEOPUH. | paHUIIBI MPUMEHUMOCTH (HU3NIECKUX 3aKOHOB. [IpHHIINTT COOTBETCTBHSI.

Ponb 1 MecTo ¢u3nku B GOPMHPOBAHUU COBPEMEHHON HAYYHOW KapTHHBI MUpA, B
MIPAKTUYECKON IEATEIbHOCTH JIFOACH.

Jlemoncmpayuu
Amnasnorosbie U IU(GPOBBIE U3MEPUTETBHBIE MPUOOPHI, KOMIBIOTEPHBIE TATIYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHUE. OTHOCHUTENBHOCTH MEXaHMYECKOro nBWkeHus. Cucrema
oTtcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) W YCKOpEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMH HA OCH CUCTeMBI KoopauHaT. ClIoXeHue MepeMenieHni u
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJWHEWHOE NBIKEeHHE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MIEPEMELICHUSI MaTepUAIbHOW TOYKU OT BPEMEHH.

CBoboaHoe nageHne. Y CKOpeHre CBOOOHOTO TaICHMS.

KpuBonuueitHoe naBwxeHue. JI[BWkeHHE MaTepUaIbHOW TOYKH TIO OKPYXKHOCTH C
MOCTOSIHHOM MO0 MOJTYJIFO CKOPOCThIO. YTJIOBasi CKOPOCTh, JTUHEWHAs CKOpOCTh. [lepnosa u yactora
oOpatenus. LlenTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: CIIMIOMETD, IBUKEHNUE CHAPSIOB,
LIETIHbIE U PEMEHHBIE ITEPEAAUN.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILTFOCTPALIMS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHUI C UCIIOIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue ABM>KeHUS Tena, OpOLIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

HamnpaneHnue ckopocTH 1pu ABMKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C LIEJIBIO ONPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIICHUS MEXAY MMYTSIMU, TPOUIEHHBIMU TEJIOM 32 NIOCIIEI0BATEIbHBIE
paBHbIE MPOMEXKYTKA BPEMEHH NPHU PAaBHOYCKOPEHHOM [BWKEHHUM C HAa4YaJIbHOW CKOPOCTBIO,

PaBHOU HYIIIO.
N3yuenune nBUKEHUS IApUKaA B BA3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Tpunaiun otHocutensHOCTH ['anmuiies. [lepseiit 3akoH HerotoHa. MHEpLanbHbIe CUCTEMBI
OTcYéra.



Macca Tema. Cwunma. [lpunnun cyneprio3uimu cwi. Bropoit 3akon Heiorona mis
MaTtepuanbHOM TOUKHU. Tperuii 3akoH HproTOHA 1711 MaTepUaIbHbIX TOYECK.

3akoH BceMHpHOro Tarorenus. Cuna tskectH. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokos, ckoamkeHus, kauenus ). Cuia tpenus. Cyxoe Tpenue. Cuina
TPEHUs CKOJBXKEHHUS U cuiia TpeHus nokos. Koapduuuent tpenus. Cuna cOnpoTUBIICHUS TIPH
JBKEHUU TEJia B )KUIKOCTH WJIU Ta3e.

[TocTynarenpHoe U BpamaTeabHOE ABMXKEHUE a0COJIIOTHO TBEPJOTO Tena.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpalieHus. [1nedo cuibl. Y cnoBus paBHOBECHUS TBEPAOTO
Tena.

TexHuueckne ycTpoNCTBa W TMPAKTUYECKOE MPUMEHEHHUE: TMOAMIUITHUKY, JBIKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JiehopMalnu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAYCHHS M CKOJIHKEHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne aBuxeHus Opycka 1o HaKJIOHHOM TUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIWMX B IPYKUHE U PE3UHOBOM
oOpasiie, oT ux aehopmaruu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TeEJIa, UMEIOLIErO OCh BPAILCHHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

Nmmynsc MaTepuanbHO TOUKH (Teda), CUCTEMbI MaTepHANIbHBIX TOYeK. VIMIynbC CHIIBI U
M3MEHEHNE UMITYJIbCa TeJla. 3AKOH COXPAaHEHMs UMITyJIbca. PeakTUBHOE JBUKEHUE.

Pabora cribsl. MOIITHOCTE CHJIBI.

Kunernueckas sHeprusi matepuanbHON Touku. Teopema 00 M3MEHEHMH KUHETHYECKOMN
SHEPrUH.

[MoTenmmaneHas sueprus. [loreHumanbHas sHEprus ynpyro 1eoOpMUPOBAHHON MPYKUHBI.
[ToTeHnmanpHas 3HEPrust TeNa BOJIMU3H MOBEPXHOCTU 3EMIIH.

[ToTeHnmanpHbIe U HENOTEHIMANbHBIE CHIIBL. CBSI3b pabOThI HEMOTEHIIUATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXpPaHEHUsI MEXaHUYECKOI SHEpruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckre yCcTpoMCTBa U IPAKTUYECKOE IMPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexon moTeHIIMATBLHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nrabopamopruie pabomoi



W3yuenne aOCOMIOTHO HEYHNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI C W3MEHEHHWEM MEXaHMYECKOH SHEepruu Tena Ha
IIPUMEPE PACTHKEHUS PE3UHOBOTO JKI'yTa.

Paznes 3. Mosekyasipaasi pu3nKa ¥ TepMOANHAMMKA

Tema 1. Ocno6bt MONEKYIAPHO-KUHEMUYECKOU meopuu

OcCHOBHBIE NIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUYECKON TEOPUHU U UX ONIBITHOE 00OCHOBAHHUE.
BpoynoBckoe nemxkenue. Auddysus. Xapakrep IBUKCHUS U B3aUMOICHCTBHS YaCcTHUI] BEUIECTBA.
Monenu cTpoeHus ra3oB, )KUIKOCTEN U TBEPABIX TEN U 0OBSICHEHUE CBOMCTB BELIECTBA HA OCHOBE
THX Mojeneil. Macca u pazMepsl MoJiekyi. KonnuectBo BemectBa. [loctosHHas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana temneparyp Lenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISPHO-KMHETUYECKOW Teopuu
uaeanpHOro rasza. AOCONIOTHas TeMIlepaTypa Kak Mepa CpefHed KHHETHYECKOH SHepruu
TEIUIOBOTO ABMKEHUS yacTull rasza. [llkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporieccsl B UACAIBHOM Ta3e C MOCTOSHHBIM
KOJIM4eCTBOM BemlecTBa. ['paduueckoe mpeacraBieHue H3OMPOIECCOB: HM30TEPMa, H30X0pa,
n3o0bapa.

TexHudeckune ycTpoiCcTBa U MPAKTHYECKOE MPUMEHEHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOUIME UCKPETHOE CTPOCHHME BellecTBa, ¢ororpaduu  MOJIEKYT
OPraHUYeCKUX COCTMHECHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.

Monens onbiTa lTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mopenb, HITIOCTpUpYIOLIas MPUPOLY AABIECHUS I'a3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSIHUSA UIEAIBHOTO ra3a, U30MpOIECChI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

Omnpenenenre Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil o0béma
KOMHAThI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy TapaMeTPaMU COCTOSIHHS Pa3peXEHHOTO Trasa.

Tema 2. Ocnosbl mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpeHHssL SHEprusi TepMOJMHAMUYECKOM CUCTEMBI U
criocoObl e€ m3meHeHusi. KonnyecTBo TernoTsl U padoTa. BHyTpeHHsIs SHEprusi 0JJHOATOMHOTO
UJeanbHOTOo ra3a. Buael Temionepenayu: TEIONPOBOAHOCTb, KOHBEKLIUS, U3JIydeHHE. Y IeIbHAas
TEII0EMKOCTD BellecTBa. KoJinuecTBO TEMIOTHI MpH TeIjIonepeaaye.

[Tonsitue 06 agmabGatHOM mporecce. IlepBwiii 3akoH TepMoauHamuku. llpuMenenue
NIEPBOT0 3aKOHA TEPMOJMHAMUKH K M30mpolieccaM. ['paduueckas nHTEeprnperanus padoThl rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpatumMocTs npoieccoB B Ipupoe.

TennoBeie MamuHbl. [IpuHIMTIBL TEHCTBUS TEeTIOBBIX MamuH. [Ipeobpa3zoBanus sHEpTUU B
TeruIoBbIX MammHax. Koaduument nosesnoro neicteus temioBoit Mamusel. Llukn Kapho u ero
KOA(QQUIUEHT MOJIE3HOTO JeHCTBUSA. DKOJIOTHUECKUE MPOOIeMbl TEIIO3HEPTETUKH.

TexHudeckne ycTpoiicTBa M INPAKTUYECKOE IPUMEHEHHWE: JIBUraTellb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHIULIMOHED.

Jlemoncmpayuu



W3MmeHeHne BHYTpPEHHEH SHEpPruu Teja IPHU COBEPIIEHUHM padOThl: BBUIET MPOOKU M3
OYTBUIKM IO/ ICHCTBHEM CKAaTOTO BO3/yXa, HarpeBaHue apupa B JTaTYHHOU TpyOKe MyTéM TpeHHS
(BUIEOAEMOHCTpALIHS).

N3meneHne BHyTpeHHEN aHepruu (TeMiepaTypbl) Teja Ipu TeIonepeaaye.

OmnbIT N0 aanabaTHOMY PAaCHIUPEHHUIO BO3/1yXa (OTBIT ¢ BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHMsl, pEAKTUBHOTO JIBUTATEIs.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue yaenbHO TeII0EMKOCTH.

Tema 3. Azpecammnbie cocmoanun eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanue u KoHAeHCanus. MicnapeHnue u kurenne. AOCOFOTHAS U OTHOCHTEIIbHAS
BJIQXXKHOCTh BO3ayxa. HachlmeHHbI nap. YaenbHas TermioTa nmapooOpa3oBaHUs. 3aBUCHUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucramnmuueckue u amopdHbie Tesa. AHU30TPOIHS CBOWCTB KPUCTAJIIOB.
Kunkue kpuctamnsl. CoBpeMeHHble MaTepuanbl. I[lnaBreHune u kpucramiuzauus. YaelbHas
TeruioTa miasneHus. Cyonumanus.

VYpaBHeHue TerioBoro OanaHca.

Texnuueckne ycTpoWcTBa M TNPAKTUYECKOE IMPUMEHEHHE: TUTPOMETP U ICHUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOJTyYEHUSI COBPEMEHHBIX MaTepHaJIOB, B TOM YHCJIe HAHOMAaTEPHUAaJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U IUIaBJIEHUS! KPUCTANIMYECKOTO BELIECTBA.

JleMOHCTpaIus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

H3MepeHnne OTHOCUTENBHOM BIQKHOCTH BO3AyXa.

Pa3nen 4. DaekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

DNeKTpu3alus TeJl. OJEKTpUYecKuid 3apsa. JlBa Buaa dJIEKTPUYECKUX 3apsi/ioB.
[IpoBOAHMKH, AUBIEKTPUKH U MOJTYIPOBOJIHUKHU. 3aKOH COXPAHEHUS AIEKTPUUECKOTr0 3apsa.

B3aumopeiicteue 3apsgoB.  3akoH Kynona. ToueuHbli  3J€KTpUYECKUMU  3apsii.
Onektpuueckoe mnoJie. Hanpsok€HHOCTh 3nekTpuueckoro mnojs. [lpuHuun cynepno3uuuu
ANEKTPUYECKUX MOJIeh. JINHNKM HanpsKEHHOCTHU AJIEKTPUUECKOTO TOJIS.

Pa6ora cun snexrpocratuueckoro nosst. [lorenmman. Pasnocts notenmuanos. [IpoBoaHuku
U JTUAJIEKTPUKH B 3JIEKTPOCTATUUECKOM MoJie. [{usnekTpuueckass IpOHULIAEMOCTb.

OnekrpoéMkocTb. KonzeHcaTop. DIEKTpOEMKOCTh IUIOCKOIO KOHAEHCATOpa. DHEprus
3apsHKEHHOTO KOHJEHCATOPA.

TexHudeckne ycTpoilcTBa M IPAKTHUECKOE INPUMEHEHME: IEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE AJIEKTPONpPUOOPOB, KOHJEHCATOP, KOMHUPOBAIbHBIH
anmnapar, CTpyWHBIH IIPUHTED.

Jlemoncmpayuu

YeTpoCTBO U IPUHLIUII JEHCTBHS DIIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU30BAHHBIX TEJ.

DNEKTPUUECKOE MOJIE 3apSKEHHBIX TEJ.



[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTU4ecKas 3allluTa.

JIMBIEKTPUKH B 3JIEKTPOCTATUUECKOM IOJIE.

3aBUCUMOCTbD 3JIEKTPOEMKOCTH IVIOCKOTO KOHJEHCATOPA OT IIJIOIAAH TUIACTUH, PACCTOSHUS
MEXTy HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIAEHCATOPA.

Tema 2. Ilocmosannstit 3nekmpuyeckuii mox. Toku 6 paznuunvix cpedax

DNEeKTpUUYECKUN TOK. YCIIOBUS CYLIECTBOBAHUS JIEKTPUUYECKOTO TOKA. MICTOUHMKM TOKa.
Cuna Toxka. [locTOSTHHBIN TOK.

Hanpsokenue. 3akon Oma Juist yuacTka IemH.

DnexTpuyeckoe CONPOTHBIICHHUE. VYaensHoe COTPOTHUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, apauieIbHOE, CMEIIAHHOE COEIMHEHUE POBOTHUKOB.

PaboTa anekrpuueckoro Toka. 3akoH Jxoyns—JIenma. MomHOCTh 3JEKTPUYECKOTO TOKA.

DNeKTpOABMKYIIasi CHJIa U BHYTPEHHEEe COMPOTHBIIEHNE UCTOUYHUKA TOKa. 3akoH OMa Jiist
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoi rienu. KopoTkoe 3amMbIkaHUeE.

DneKTpOHHas TPOBOAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTb COMPOTHUBIICHUS METAIIJIOB
oT Temneparypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKUN TOK B BakyyMe. CBOMCTBA JJIEKTPOHHBIX ITyYKOB.

[MonympoBogauku. CoOcTBeHHass W TMPUMECHAs MPOBOJUMOCTH TOJYIPOBOTHUKOB.
CaoiicTBa p—Nn-nepexosa. [1orynmpoBoIHUKOBBIE IPHOOPHI.

DIJIEKTPUYECKUII TOK B PACTBOPAX M pacIjiaBaxX AJIEKTPOIUTOB. DJIEKTPOJUTHUECKAS
JUcconuanus. INeKTPOIu3.

DIJIEKTPUYECKHI TOK B razax. CaMoCTOSITEIbHBIN U HECAMOCTOATENIbHBIN pa3psaa. MosHus.
[Tna3ma.

TexHnueckne ycTpouCcTBa U MPaKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKUA TOKA, OJJIEKTpOHArpeBaTelibHble MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETpP  CONPOTHUBJICHUS, BaKyyMHBIM  AHOJ, TEPMHCTOPHI U  (OTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN MO/, FaJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa M HANIPSKEHUS.

3aBUCHUMOCTbh COIPOTHUBIICHUS LUUIMHIAPUUECKUX MPOBOJAHUKOB OT JUIMHBI, IJIOIIAIN
MOINIEPEYHOI0 CEYEHUs U MaTepHuana.

CMelaHHoe COeIMHEHNE POBOHUKOB.

[IpsiMoe u3MepeHue 3IEKTPOJBHXKYILEH cuibl. KOpoTKoe 3aMblKaHHE T'ajlbBAHHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AYXa.

OHOCTOPOHHSSI TPOBOAUMOCTh AHOJA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydeHne CMEIIaHHOTO COEAUHEHHS PE3UCTOPOB.

N3mepenue 31eKTpoIBIKYIIEH CHIIBI HCTOYHUKA TOKA U €70 BHYTPEHHETO COMPOTUBIICHUSI.

Habmonenue anekrponusa.

MexnpeamerHblie CBA3U



Nzyuenne xypca ¢usukum OazoBoro ypoHsS B 10 kimacce ocymiecTBisieTcss ¢ y4€TOM
COJICpKATENbHBIX MEKIIPEIMETHBIX CBSI3e C KypcaMH MAaTeMaTHKH, OHOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nousamus, CBSI3aHHbIE C M3yYEHHEM METOJIOB HAYYHOTO MO3HAHUS:
SBJICHHE, HAYYHBIM (aKT, TUMoTe3a, (Qu3MUecKas BEJIWYMHA, 3aKOH, TEOpHs, HaOIIOJCHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJEIb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbl ypaBHEHUH, TUHEWHAst PyHKIMS, napadoa, runepooa,
uX rpaduku 1 CBOKWCTBA, TPUTOHOMETPHUYECKHE (PYHKIIMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC,
OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIIECTBO, BEKTOPHIl M WX MPOCKIMH Ha OCH KOOpIHMHAT,
CJI0KEHHE BEKTOPOB.

buonocusn: mexanuueckoe IBWKEHHE B KUBOW mpupoje, tuddysus, ocMoc, TermiooOMeH
KUBBIX OPTraHU3MOB (BHIIBI TEILIONIEPEIauH, TEIJIOBOE PABHOBECHUE), DIICKTPUUECCKUE SBICHUS B
YKUBOU TIPUPOJIE.

Xumusa: NTUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJIIDHAsE Macca, TeIUIOBbIE CBOMCTBA TBEPIBIX TEN, XHUIKOCTEH W Ta30B, JJIEKTPHUECKHUE
CBOWCTBA METAJJIOB, AIEKTPOIMTHIECKAS AUCCOLUAIINS, TaThbBaHUKA.

T'eoepagpus: BIaXHOCTH BO3AyXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHKEe JABHKEHUHN C MCIOJIb30BAaHUEM MEXaHHU3MOB, YUET TPEHUS B
TEXHUKE, TOJIIMITHUKH, HCIOJF30BAHAE 3aKOHA COXPAaHEHHS HMMITYlIbca B TEXHHKE (pakera,
BOJIOMET W [Ipyrue), JABUTATE]b BHYTPEHHETO CrOpaHuWs, mMapoBas TypOWHa, OBITOBOM
XOJIOJMITFHAUK, KOHAUIIHOHED, TEXHOJIOTHH TIOJTY4YEHUSI COBPEMEHHBIX MaTepPHAJiOB, B TOM YHCJIE
HAHOMATEepPHAJIOB, W  HAHOTEXHOJIOTWH,  OJJIEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MIpPUHTEpP, DBJIEKTpPOHArpeBaTesbHbIE MPHOOPHI,
AIIEKTPOOCBETUTENbHBIE PUOOPHIL, TaTbBAHUKA.

11 KJIACC

Pa3nen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKMPOMAZHUMHAA UHOYKUUSA

[locTosiHHbIE MaruuThl. B3aumoneiicTBHE MOCTOSHHBIX MarHuTOB. MarHutHoe IoOJIe.
Bekrop marautHoM uHAYKIUU. [[pyHIMN Cylepno3uiiMi MarHUTHBIX MOJIel. JINHUKU MarHUTHOM
unaykuud. KaptuHa nuHuil MarHuTHOW MHAYKIIUYU TOJISl IOCTOSIHHBIX MarHUTOB.

MaruuTtHoe moJie MpPOBOJHMKA ¢ TokoM. KapThHa JIMHUI MHAYKIUH MarHUTHOTO IOJIS
JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoaeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOJIyJb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb U HampaBieHue. JIBwkeHHe 3apsHKeHHOM YacTHIBI B
OJIHOPOJHOM MarHuTHoM moie. Pabota cumnsl Jlopenua.

SIBneHue HIEeKTpOMarHUTHOM WHAYKIUU. IloTOKk BekTOpa MarHUTHOW WHAYKIIMH.
DNEeKTpOABMKYIIAS CUJIa MHAYKIKU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuu Papanes.

BuxpeBoe snexTpuueckoe moJie. DNEKTPOABWXKYIIAs CHJIa WHIYKUMM B IPOBOJHHUKE,
JBUKYILIEMCS TIOCTYNATENbHO B OJTHOPOJTHOM MarHUTHOM IIOJI€.

IIpasuiio JleHna.

NHnykTUBHOCTD. SIBIE€HUE CAMOMHAYKIMH. DIEKTPOABIKYILAS CHJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJIsL KaTYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.



TexHuueckue ycTpoilcTBa M IPaKTUYECKOE MPUMEHEHUE: IIOCTOSIHHBIE MAarHUTHI,
JJIEKTPOMArHMTBHI, 3JIEKTPOABUIATEIIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTUL], UHIYKLIMOHHAs [1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM UHIYKIIUA MarHUTHOTO MOJIS.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHME IIEKTPOMArHUTHOM MHIYKIINH.

[IpaBuito JleHna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHJIbI UHAYKLIUU OT CKOPOCTH M3MEHEHUS MarHUTHOTO
ITOTOKA.

SIBrieHME CAMOMHTYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvle pabomuol

N3yuenne MarHuTHOTO MOJIS KATYIIKU C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MAarHWTa HAa PaMKY C TOKOM.

HccnenoBanue sBIEHUS 31€KTPOMArHUTHOM MHIYKIIUH.

Pa3nen 5. KoJsieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpoOMazHuUnMHble KONEOAHUA

KonebatenpHast cucrema. CBoOOJHBIE MeXaHWYeCKHe Kojebanus. [‘apMoHWYecKue
konebanus. Ilepwon, wactora, ammmrtyaa u ¢daza kojeOaHuil. [Ipy)KUHHBIH MasTHUK.
MareMaTtnyeckuil MasTHUK. Y paBHEHUE TapMOHHUYECKHUX Kosiebanuii. [IpeBparenue sHepruu npu
rapMOHUYECKHUX KOJIeOaHUSX.

KonebatenpHbiii kOHTYp. CBOOOJHBIC 53JEKTPOMArHUTHBIE KOJEOAHWS B HICATHHOM
KojeOaTeNbHOM KOHType. AHAaJIOrusg MEeXKIy MEXaHHYECKUMU U 3JIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPrUU B UACATHLHOM KOJeOaTeIbHOM
KOHTYpe.

[IpencraBienue o 3aTyxawmux KojeOaHUsAX. BrIHYyX/IeHHbIE MEXaHHUECKHE KOJICOaHUS.
Pe3onanc. BeiHyKIeHHbBIE 3JIEKTPOMArHUTHbBIE KOJICOAHUS.

[Tepemennbiii Tok. CHHYCOUIaIbHBIM MEPEMEHHBIN TOK. MOIIIHOCTh MEPEMEHHOIO TOKAa.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUCHHUE CHIIBI TOKA U HAMPSKEHUSL.

Tpanchopmarop. IIpousBoacTBo, mepenaya U MOTpeOJICHHUE AIIEKTPUUYECKONW SHEPTHH.
DKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE IMEKTpodHepruu. KynbTypa UCHOIB30BaHUS
AIIEKTPOIHEPTHH B MOBCEAHEBHOM KU3HHU.

Texuuueckne ycTpoiicTBA M NPAKTHUECKOE MPUMEHEHHE: JIEKTPUUYECKUIl 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUU dJIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTeNbHOM CHCTEMBI (TIPY>KUHHBIM MJIM MaTeMaTUYEeCKHA
MasITHUK).

HaGnronenue 3atyxarommx Kojae0aHH.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE NIEKTPOMATrHUTHBIE KOJICOAHMS.



OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKa M HampsDKEHUST OT BPEMEHH) JJiA
AIIEKTPOMATrHUTHBIX KOJICOAHHM.

Pe3onanc npu mocienoBaTeNIbHOM COCIUHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOpa.

Moenb TUHUY 3IIEKTPOTIepeaaUn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJe€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IIENM U3 TOCIEAOBATENBHO COCTUHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U Pe3UCTOpa.

Tema 2. Mexanuueckue u 371eKmpoMazHumHsle 60J1Hbl

MexaHnuveckue BOJIHBI, yclIoBHs pactpoctpanenus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JnuHa BodHBL [lomepedHple W MpoaosbHBIE BOJIHBL. HWHTepdepeHmus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHUS HM3TydEHHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BeKTopoB E, B, V B anexkrpomarauTHo BosHe. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpaXEHHE, TpeloMJieHHe, mojsipu3anus, Audpaknus, wuHTepdepenuns. CKOpPOCTh
ANIEKTPOMATrHUTHBIX BOJIH.

[IIxama »71eKTpOMarHUTHBIX BOJH. [IpuMeHeHue >eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIMIBI paguocBs3u U TeneBuaeHus. Pagnonokanms.

DIJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPebl.

Texnuyeckue ycTpoiWcTBa M NMPAKTHUECKOE MPUMEHEHHUE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIIbTPa3BYKOBasl TUAarHOCTHKA B TEXHUKE U MEAULIMHE, paiap, paAuoNpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE OTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomieecs Teino kak HICTOYHUK 3BYyKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nnrepdepeHunu U AUPpakiiui MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

Habmonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHa C aMIUIMTYAOH M YacTOTOM
KoJIeOaHUH.

HccnenoBanue  CBOMCTB  DNEKTPOMAarHUTHBIX — BOJIH:  OTPa)KCHHE, MPEIOMIICHUE,
noJisipu3anus, AMQpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuneliHoe pacnpocTpaHeHre CBETa B OJHOPOIHOM cpeie.
JIyua cBera. ToyeuHblii HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHue H300paxeHH B TIOCKOM
3epkaie.

[Ipenomnenne cBeta. 3akoHBl TMpejoMIeHHs cBeTa. AOCONIOTHBI MOKa3aTelb
npenomiieHud. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yros MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus cBeta. CrnoxkHbIi cocTaB Oenoro cBera. L[Ber.



CoOuparomue U paccewBaromipe JuH3bL. ToHkas auH3a. DOKYCHOE paccTOsSHHE H
OTITUYECKAsl CHJIa TOHKOW JINH3BI. [locTpoeHne n300pakeHU B COOMPAIOIINX U PAaCCEHBAIOIINX
nuH3ax. PopMyiia TOHKOW JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITHUKH.

BonnoBast onrtuka. HMHTepdepenius cera. KorepeHTHbIE HMCTOYHUKH. Y CJIOBHS
HaOJIO/ICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEp(EPEHIIMOHHON KapTHHE OT JIBYX CHH(A3ZHBIX
KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcioBue HAOMIOACHHUS TJIaBHBIX
MaKCUMYMOB TIPH MMaJICHU MOHOXPOMATHYECKOTO CBETA Ha JUPPAKITUMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texnuueckre yCTpOWCTBAa M TPAKTUUYECKOE NPUMEHEHHME: OYKH, Jymna, (oroammapar,
MIPOEKIIMOHHBIN anmapar, MUKPOCKOTI, TEJIECKOII, BOJIOKOHHASI ONITUKA, AU(PPAKIIMOHHAS PEIIETKA,
MOJISIPOU .

Jlemoncmpayuu

[IpsiMonmHEHOE pacnpocTpaHeHue, OTpaXKeHUE U MpeloMiieHHe cBeTta. OnTHYecKue
puOOPHI.

[TonHoe BHyTpeHHEee oTpaxeHue. Mojienb cBeToBOIa.

HccnenoBanue CBONCTB M300pakeHUI B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

HaGmronenue nnrepdepeHinm crera.

Ha6mronenue nudpakuum ceta.

HaGnronenue aucnepcun cBeTa.

[Tony4yeHue ciekTpa ¢ MOMOUIBIO TPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO AUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3mepenune nokasaresns NpeoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue aucnepcun ceera.

Pa3nen 6. OcHOBBI cHIENHAIBLHOI TEOPUH OTHOCHUTEIbHOCTH
['panuubl mpUMEHUMOCTH KiIaccM4yeckod MexaHuku. [locTynaTel crienuanbHOW TEOpHUH
OTHOCHUTEJIbHOCTU: WHBAapUaHTHOCTb MOJYJIA CKOPOCTH CBE€Ta B BaKyyMmMe, IPUHLHII
OTHOCHTEIBHOCTH DHHINITEHHA.
OTHOCHUTEIBLHOCTh OJJHOBPEMEHHOCTH. 3aMeJJICHUE BPEMEHHU U COKPAILIEHUE JUTUHBI.
DHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.
CBs13b MaccChl € SJHEPTUEH U UMITYJIbCOM PEJIITUBUCTCKON YaCTHUIIbl. DHEPIHs MOKOSI.

Paznen 7. KBantoBasi puszuka
Tema 1. Dnemenmot K6anmoeoil onmuKu
®otonbl. Popmyna [lnanka cBsi3u sHEPTUN (POTOHA C €r0 YAaCTOTON. DHEPrus U UMITYIIC
¢doToHa.
OtkpeiTie U wuccrnepoBanue ¢orodpdexra. Ombitel A. I. CroneroBa. 3akoHbI
¢dororpdexra. YpaBaenue DitHmTeitna 1 Gororddexra. «KpacHas rpanuna» hororddexra.
JNlaBnenue ceera. Onpitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.



TexHuueckre yCTpOUCTBA U MPAKTUYECKOE MTPUMEHEHHE: (OTOIEMEHT, (POTOAATUHK,
CoJIHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IIIACTHHOM.
HccnenoBanue 3ak0HOB BHENIHETO GoTod(hdeKTa.
Ceeroauo.
Conneunas G6arapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pe3epdopna no paccesnuro o -dactui. [lmanerapnHas
mozenb aroma. [loctynarer bopa. M3nyuenne u norsomienne (GOTOHOB MPH MEPEXOJe aroma C
OJIHOTO YPOBHS 3HEPTUu Ha Apyroi. Buspl ciektpoB. CieKTp ypoBHEN 3HEPTUU aTOMa BOAOPO/Ia.
BounnHoBbIe cBOMcTBa yacTull. Bosnsl e bpoitist. KopnyckynsipHO-BOTHOBOW JyaJIU3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYeHHE.
TexHuueckrue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CIEKTPaJbHbIA aHAIN3
(ciekTpockom), Ja3ep, KBAaHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mogens onbiTa Pesepdopaa.
Onpenenenre ATUHBI BOJIHBI J1a3epa.
Habntoienne nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol
Halnronenune nuHEHYaToro crekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBHI, T0Ka3bIBAIOIINE CIOXKHOCTb CTPOEHUS sapa. OTKpPITHE PaAMOAKTUBHOCTH.
OmneiTer Pe3epdopaa mo onpeneneHuo cocTaBa paalioakTHBHOTO u3mydeHus. CBoiicTBa aybda-,
Oera-, raMMa-u3IydeHus. BiusHue paqnoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.
OTtkpeITHE TIPOTOHA M HEWTpoHA. HykmonHas Mozens siapa [eizenOepra—lBanenko. 3apsia
saapa. MaccoBoe uucio spa. M3oTonst.
Anbda-pacniag. DJIEKTPOHHBIN W MO3UTPOHHBIM OeTa-pacnan. ['amma-uzinydeHue. 3aKoH
PaaoOaKTUBHOIO pacraja.
DHeprus cBs3U HYKJIOHOB B sape. Snepubie cuibl. Jledekt macchl sipa.
SAnepuble peakuuu. JleneHue u CUHTE3 SAEP.
SAnepubiii peaktop. TepmosiaepHbiii cuaTe3. [IpoOIEeMbI U IEPCTIEKTUBHI SACPHOM
SHEPreTUKHU. DKOJOTUUECKHUE ACTIEKTHI SIAEPHON YHEPreTUKH.
DOneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.
MeTo1b1 HaOIOIEHUS ¥ PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.
OyHaMeHTanbHbIe B3auMoieiicTBus. EqUHCTBO (hu3nyeckoil KapTUHBI MUpA.
TexHuueckre ycTpoilCTBa M NPAKTUUYECKOE NPUMEHEHHE: J03UMETp, Kamepa Buiabcona,
SIEPHBIN peakTop, aToMHasi bomba.
Jlemoncmpayuu
Cu€TYMK MOHU3HUPYIOIINX YACTHULL.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
HccnenoBanue TpekoB 4acTuIl (10 TOTOBBIM (poTorpadusm).

Pazgen 8. DjieMeHTHI ACTPOHOMMH M ACTPOPU3UKH
Oransl pa3BUTHs acTpoHOMHUH. [IpukiagHOe 1 MUPOBO33pEHUECKOE 3HAUEHNE ACTPOHOMMUH.



Bun 3Bé3aa0r0 Heba. Co3Be3usi, spKue 3BE3/bI, IIAHETH, KX BUIUMOE JBUKCHHE.

ConneuHnas cucrema.

Connue. ConneuHass akTUBHOCTb. MctouHuk sHeprun CosHua u 3BE3N. 3BE3MABL, UX
OCHOBHBIE XapaKTEpPUCTUKHU. JlnarpaMMa «CreKTpaibHbIN KJIacC — CBETUMOCTbY. 3BE3/IbI II1aBHOM
[IOCJIEIOBATEIbHOCTA.  3aBUCUMOCTh ~ «Macca — CBETHUMOCTb» JJIsi  3BE3  IJIaBHOU
MOCJIeI0BaTeNbHOCTU. BHyTpeHHee crpoeHue 3BE31. CoOBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKACHUU U 3BoJitonn CoslHLA U 3BE3/1. DTarbl )KU3HU 3BE3L.

Muieunsiii [1yTs — Hama I"'anaktuka. [lonoxxenue u nemwxenne Coinia B ['anaktuke. Tumst
rajakTuk. PaguoranakTuku u kBazapsl. UEpHbIE OBIPHI B siIpax rajakTUK.

Bcenennas. Pacmmupenue Bceenennoil. 3axkon Xa00ma. PaszOeranue ranaktuk. Teopus
Bonbioro B3peiBa. PenukroBoe nsnyyeHue.

MacmrabHast ctpykrypa Beenennoit. Meraranaktuka.

Hepewénnpie npoGieMbl aCTpOHOMUMU.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TIJ1a30M C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUI
JUI OTIPEJIeNIeHUs TIOJIOKEHUsI HeOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro norymapus u spKue 3BE3/bl.

Habmonenus B Teneckon JlyHsl, miianet, Mieunoro Ilyru.

O0o01marmuiee NoBTOpeHnE

Ponp ¢u3ukM W acTpOHOMHUHM B HSKOHOMUYECKOW, TEXHOJOTHYECKOHW, COIMAIBHOW U
3THYECKOH cepax AesITeTbHOCTH YeJI0BeKa, POJib U MECTO (PU3UKHU U aCTPOHOMHH B COBPEMEHHOM
HaydHOUW KapTUHE MHpaA, POJb (U3HYECKOW TeOopruH B (POPMUPOBAHUM TMPEACTABJICHHH O
(bu3UYeCcKO KapTHHE MHpa, MECTO (PU3UYECKON KapTUHBI MUpa B OOIIEM pPsIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUMN O MPUPOJIE.

Me:knpeaMeTHbIe CBS3U

N3yuenne xypca ¢usuku 06azoBoro ypoBHsS B 1l kiacce OCYIIECTBISIETCS C YYETOM
COJIep’KaTeNbHBIX MEXKIIPEJAMETHBIX CBsI3€l C KypcamMH MaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpauu U TEXHOJIOTHUH.

Meoicnpedomemnuvle nouamusi, CBS3aHHbIE C HM3yYECHHEM METOJIOB HAayYHOTO IIO3HAHUSA:
SBJICHHWE, Hay4dHbIH (akT, rumoTe3a, (u3nyeckas BeIUYMHA, 3aKOH, TEOpus, HaOIIOJCHHE,
SKCIIEPUMEHT, MOJECIIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHrne CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYeckue (YHKIHH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHIE€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U HUX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU N0JI00US TPEYTrOJIbHUKOB, ONPeIeNIEHUE TIOIIAIU TUIOCKUX (Uryp u 00bEéMa Tel.

buonocus: snekrpudeckue sBICHUS B )KUBOU MPUPO/IE, KOJIeOaTeNbHbIE IBUKEHUS B dKUBOU
MIPUPO/JIE, ONITUUECKUE SIBJICHUS B AKUBOM IPUPOJIE, ACUCTBUE PaJUALIK HA KUBbIE OPraHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJEKYJ, KPHUCTAIIMYECKAss CTPYKTypa TBEPABIX Tell,
MEXaHU3MBbI 00pa30BaHUs KPUCTAJUTMUECKOH PElIETKH, CIEKTPATbHBIN aHATN3.

l'eoepaghus: MarHUTHBIE TIOJIFOCa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MIOBEPXHOCTH, IIPEJICKA3aHUE 3EMIIETPSCEHUH.

Texnonozus: TMHUU SIEKTPONEPEIay, T€HEPATOP MEPEMEHHOTO TOKA, AJIEKTPOJBUTATENb,
WHIYKIIMOHHAS TIeYb, pajap, paauoNpHEMHHK, TENeBH30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN arnapar, BOJIOKOHHAsI ONTHKA, COJTHEYHas 6aTapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHMUA

OcBoenne ydeOHOro mpeamera «®Du3uka» HA YpPOBHE CpemHEro oomero oOpa3oBaHHS
(6a30BBIi  YPOBEHB) JOJDKHO  OOCCIICUYUTh  JIOCTMDKCHHE  CICAYIONUX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII>HI>IX PE3YyJILTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHHS Y4eOHOTo mpeamera «Du3uka» MOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONINXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPECHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX OPHUCHTAIMHA, TIO3UTHBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIONIUX TPAJWIIMOHHBIM  IEHHOCTSM POCCHICKOTO  OOIIeCTBa,
paciupeHne KU3HEHHOTO OTIbITAa W OIBITa JIEATSIIEHOCTH B TPOIECCE peaM3allid OCHOBHBIX
HaIPaBJICHUH BOCTIMTATEIILHON JCSITETLHOCTH, B TOM YHCIIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW IMO3WIMK  OOYyYaromerocss Kak akKTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPAIUITUOHHBIX OOIEYeI0BEUSCKUX TYMAHUCTHICCKUX U JICMOKPATHUECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIIPHOCTh B MHTEPECAX TPaXJTaHCKOT'0 OOIIeCcTBa,
Y4acCTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEILHON OpTraHU3allHH;

YMEHHUE B3aWMOJICHCTBOBATh C COLMAIBHBIMH HHCTHTYTaMH B COOTBETCTBHH C HX
GYHKIUSMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKOU JICATEILHOCTH;

2) MaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIaHCKOW UACHTHYHOCTH, MATPUOTU3MA,

[IEHHOCTHOE OTHOIICHHE K rOCYIapCTBEHHBIM CHMBOJIAM, JIOCTH)KCHHUSM POCCHUCKUX
y4€HBIX B 00J1aCTH (DU3UKU U TEXHHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEICHIS,

CIIOCOOHOCTh OIICHUBATh CUTYAIIUIO M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSCh Ha
MOpaJIbHO-HPaBCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCJIE B JCATEIBHOCTH YIEHOTO;

0CO3HAHHE JIMYHOTO BKJIa/Ia B TIOCTPOCHUE YCTOMHUMBOTO OYAyILEro;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIECHHE K MUPY, BKIIIOYAsl 3CTETHKY HAYYHOTO TBOPYECTBA, MIPHUCYIIETO
¢bu3nveckoit Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS:

MHTEpEC K pa3inuHbIM cepaM npodeccuoHaTbHON AeATeIbHOCTH, B TOM YHCTIE CBI3aHHBIM
c (QU3MKONW M TEXHHMKOW, yYMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oymyiied mpodeccuu u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHHIO U CaMO00pa3oBaHUIO B 00nacTu (U3MKU HA
MPOTSHKEHUU BCEH JKU3HU;

6) IKOJIOrHYECKOr0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh IKOJIOTMUECKOW KyJIbTYpBI, OCO3HAHHE TIOOATBHOTO XapakTepa
IKOJIOTHYECKUX TPOOIeM;



IUIAHUPOBAHKE U OCYILECTBJIEHUE ACHUCTBUN B OKPYKAIOLIEH CPE/Ie HA OCHOBE 3HAHUS LIENIEN
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacuIupeHre OImbITa JESATEIIbHOCTU JKOJOTMYECKOM HAMpaBIEHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUH 110 (PHU3uKe;

7) HEHHOCTH HAYYHOTI'O MO3HAHMS:

C(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS PU3HMUECKON HAYKH;

OCO3HAHUE IICHHOCTH HAyYHOU JESATCIIbHOCTH, TOTOBHOCTh B MPOIIECCE M3YYCHUS (DU3UKHU
OCYIIECTBJISITh TPOCKTHYIO M HCCIIEIOBATEILCKYIO IESTEIbHOCTh HHINBUYAIbLHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS
Ba3oBble jornyeckue aeicTBus:

CaMOCTOSITEIIEHO (POPMYITHPOBATh M aKTyaJTU3UPOBATh MPOOJIEMy, paccMaTpuBaTh e&
BCECTOPOHHE;

OTIPEJICIIATH IEJIH JCSITeILHOCTH, 33]1aBaTh ITApaMETPhl U KPUTSPUN UX JOCTHKCHHS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B pACCMATPUBAEMBIX (PU3HUYCCKUX SBIICHUSX;

pa3pabaTeIBaTh IIAH PEIICHHUS TPOOIEMBI C YIETOM aHAIN3a HMEIOIINXCS MaTepHUAThHBIX
1 HeMaTepUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JICITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJILTATOB IEIISIM,
OIICHUBATh PUCKH MOCIICICTBUH NESITEIHLHOCTH,

KOOPAMHUPOBATh U BBIMIOJHATH PA0OTY B YCIOBUSX PEaTbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE TP PEIICHUN KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciaenoBareJLCcKue NeiCTBUA.

BJIQJICTh HAay4YHOW TEPMHHOJIOTHEH, KIIOYEBBIMH TMOHATHUSMH W METOJaMHu (pu3muecKon
HaYKH;

BJIQJICTh HAaBBIKAMH Y4eOHO-HMCCIIEIOBATEIbCKON M MPOSKTHON JEATEIILHOCTH B 00JacTH
(GU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOJOB pPEIICHUs 3a71a4
(U3NIECKOTO COICPIKaHUs, IPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

BIIQJICTh BUJAMHU JESTEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHWS, €r0 WHTEPIPETAIINY,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YUCIIC TIPU CO3JJAHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (DU3HKH;

BBISBJISATh TPUYMHHO-CJICJICTBCHHBIC CBS3M W aKTyaJU3UPOBaTh 3a/avy, BBIJIBHUTaTh
THIIOTE3y €€ PelICHHUs, HaXOAUTh apryYMEHTBI JUIS JJ0Ka3aTeIbCTBA CBOMX YTBEPIXKACHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPHH PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJIC PEIICHUS 3a/1a4d PE3yJIbTaThl, KPUTHUECKU OLICHUBAThH
WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 33]]a4l B 00pa30BaTEIbHON IEATEIHHOCTH, B TOM
qyclie TPU U3YYEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh TPHUOOPETEHHBII OTIBIT;

YMETb MEPEHOCUTH 3HAHUS TI0 (PU3HKE B IPAKTUUECKYIO 0071aCTh KUZHEACSITENIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHATBHBIE TOIXO0bI M PEIICHNUS;

CTaBUTH MPOOIEMBI U 33J1a4H, TOMYCKAIOIIUE aTbTEPHATUBHBIC PEIIICHHSL.



Pabora ¢ nndopmanmueii:

BJIAJICTh HaBBIKAMHU IOJTydeHHS MHPOpPMAUU (PU3NYECKOTO COJEPKAHHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSITEJIBHO OCYILECTBJIATh IIOUCK, aHalu3, CHCTEMAaTU3alul0 U
MHTEPIPETANIO HHPOPMALIUU PA3IMYHBIX BUIOB U ()OPM MPEIICTABICHHUS,

OIICHUBATh JIOCTOBEPHOCTH WH(OPMAIINH;

UCIOJb30BAaTh CPEICTBAa HWH(POPMALMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pELIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OpraHM3allMOHHBIX 3a7ady C COOJII0JIEHUEM
TpeOOBaHUN PTOHOMHKH, TEXHUKH 0€30TIaCHOCTH, THTUEHBI, PECypcOCcOepeKeHus], TPABOBBIX H
THYECKHX HOPM, HOPM HH(OPMAIIMOHHOM 0€3011acHOCTH;

CO3/1aBaTh TEKCThI (DU3WYECKOTO COJEp)KaHUS B pa3IuuHbBIX (opmarax ¢ ydéTom
Ha3HaYeHHs MHPOPMALIUU 1 LIEJIEBOM ayIUTOPUH, BEIOMpAsk ONITUMANIbHYIO (JOPMY MPEICTABIICHUS
U BU3yaJIU3allHH.

KoMMyHHKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

OCYIIECTBJISITH OOIIEHNE Ha YpOKaxX (DU3UKU U BO BHE-YPOUHOU JI€ATEITHHOCTH;

paCHO?:HaBaTI) HpeI[HOCI)IJ'IKI/I KOH(i)J'H/IKTHI)IX chyauMﬁ U CMATYATh KOH(l)J'II/IKTI)I;

Pa3BEPHYTO | JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIOJIB30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCTOJIb30BaTh NPEUMYIIECTBAa KOMAHIHOW U MHIWBUYaTbHOU paOOTHI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX IEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH KaKJIO0TO WIEHA KOJIEKTHBA;

MPUHUMATh IEJIM COBMECTHOW JEATEIHHOCTH, OPraHWU30BHIBAaTH M KOOPAMHHPOBATH
JNEUCTBUA 10 €€ TOCTUKEHUIO: COCTABIISITh IUIaH ICUCTBUM, paCpeAeIsiTh POJIU ¢ Y4ETOM MHEHUH
YYaCTHUKOB, 00CYXIaTh Pe3yJbTaThl COBMECTHOM pabOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YJ4aCTHHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboTaHHBIM KPUTEPHSIM;

npeJiaraTh HOBBIE MPOEKTHI, OICHUBATh HACH C TIO3WIIMHW HOBU3HBI, OPUTHHAIHHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYIIECTBJISATh IMO3UTHUBHOE CTPATETMYECKOE IIOBEICHHWE B PaA3IMYHBIX CHUTYaIHsIX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHUBepPcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranuszanms:
CaMOCTOSITENIBHO OCYILECTBISATh IMO3HABATENBHYIO JEATEIBHOCTh B 00MaCTH (U3UKH H
aACTPOHOMUU, BBISIBIISITH MIPOOJIEMBI, CTAaBUTh U OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTaBJISITh IJIAaH PEHICHHUS PAacCUETHBIX M KauyeCTBEHHBIX 3ajady, IUIaH
BBITIOJIHEHUSI TPAKTHYECKON paboThl ¢ y4€TOM HMEIOIIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEW U MPEATNIOUTEHHU;
JIaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;
paciupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHUM;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MIPHUOOPETEHHBII OTIBIT;
CrocoOCcTBOBATH (DOPMUPOBAHUIO U TIPOSBICHHUIO SPYAUIIMH B 00J1aCTH (PU3UKH, TOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOIIHOHAJIbHBIH HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CUTYAaIlMsIM, BHOCUTh KOPPEKTUBHI B JICATEILHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIIQJICTh HABBIKAMU MMO3HABATEIBHON pe(ICKCHH KaK OCO3HAHMS COBEPIIACMBIX JICHCTBHMA
1 MBICIUTENIBHBIX IIPOLIECCOB, X PE3yJbTaTOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pehIeKCHH JJISl OLICHKH CUTYAIlMH, BEIOOpA BEPHOTO PEIEHUS;

YMETh OIIEHUBATh PUCKHU U CBOCBPEMEHHO IPUHUMATh PEIICHHS 110 UX CHIDKCHHIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JICATEIbHOCTH;

MPUHUMATD €051, MOHMUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB ACSATEIBHOCTH,

MIPU3HABaTh CBOE MPaBO U IIPABO JAPYTrUX HA OMIUOKH.

B npouecce nocTukeHUs IMYHOCTHBIX PE3YIbTATOB OCBOCHUSI POTrpamMMBbl IO (PU3UKE IS
YPOBHSI CpEIHEro 00IIero 00pa3oBaHUsl y 0OYJAIONIUXCS COBEPIIEHCTBYETCS dMOIIMOHATBHBIIN
MHTEJJIEKT, MPEenoaraionui chopMupOBaHHOCTb:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIOCOOHOCTh NOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIMPABJICHUS Pa3BUTH COOCTBEHHON AMOIIMOHAIILHOM cephl, ObITh YBEPEHHBIM B ce0€;

camMOperyaupoBaHus, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTD
3a cBOE MOBe/IeHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIMOHAIBHBIM U3MEHEHUSM U TPOSIBISATH
rMOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAIlMM, BKIIIOYAIOUIEH CTpEMJIEHME K JOCTHIKEHHUIO LIeJU U YCIHexy,
ONTHUMHU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXOs M3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHHE JpPYTHUX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUN OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBHIO M CONIEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMU
JIOJIbMH, 3a00TUTHCSI, MIPOSIBIISATH UHTEPEC U pa3peliath KOH(IUKTHL

HNPEIMETHBIE PE3YJIbTATHBI

K xoniy obyuenus B 10 ki1acce npeaMeTHble pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh y OOYUYAIOUINXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (HU3UKU B (POPMHUPOBAHUU COBPEMEHHOI
HAayYHOM KapTUHBI MUPA, B PAa3BUTUHU COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B MPAKTHUYECKON
NeSITeNIbHOCTH JIFOJCH;

YUUTHIBATh TPAHUIBl TPUMEHEHUs M3YYCHHBIX (U3MYECKUX MOJeJei: MaTepuaabHas
TOYKa, MHEepUUaiIbHas CUCTeMa OTCY€Ta, aOCONIOTHO TBEPAOE TENO, MCANbHBIN ra3, MOJAEIH
CTPOEHUS Ta30B, )KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH DIIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3aaad;

pacrno3HaBaTh (U3NYECKUE SIBICHUS (IIPOLECCH) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETHUYECKON TEOpPHH CTPOCHMS BEIIECTBA U OSJICKTPOAMHAMUKH:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJMHEHHOE [BWKEHHE, CBOOOJHOE TMajeHHe Ted,
JBUKEHHE M0 OKPYKHOCTHU, MHEPIUS, B3auMoieiicTBre Tel, 1uddysus, OpoyHOBCKOE IBHKEHUE,
CTPOEHUE KUIKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMa TeN MPH HarpeBaHUM (OXJIaXKIECHUH),
TEIJIOBOE paBHOBECHE, HCHApEeHHE, KOHACHCAlMs, IUIaBJICHUE, KpPUCTAJUIM3alUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHHE JIaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b
MEXy MapaMeTpaMu COCTOSIHMS ra3a B HM30IPOLECCax, DJEKTpU3alusl Tell, B3auMOJCUCTBUE
3apsJI0B;



ONHCBHIBATH MEXAaHHUYECKOE JIBUKECHUE, HCIOJIB3Ys (PU3UUYECKUE BEIWYMHBI: KOOPIMHATA,
IIyTh, NEPEMEILEHNUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJIa, UMIYJIbC Teja, KHHETUYECKas
SHEprus, NOTEHLMAJbHAs HSHEPrusi, MeXaHudeckas paboTa, MeXaHWYecKass MOIIHOCTb; IIPH
OTHMCAHUH TPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCIIOJIb3yEMBIX BETUUMH, UX 0003HAUCHHS
U €AMHHUILIbI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C JIPYTrUMHU
BEJIMYMHAMU;

ONMCHIBATh W3YYEHHBbIE TEIJIOBbIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS, HCIONb3Ys
¢u3nveckue BEIMYMHBL: JaBIICHHE Tra3a, TEMIepaTypa, CpPeAHAs KHHETUYeCKas SHEpPIrus
Xa0TUYECKOTO JIBUJKEHHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQHUIHMEHT MOJIE3HOTO IEHCTBHS TEIIOBOTO
JBUTATENs; IPU ONMMCAHUH MPAaBUIBHO TPAKTOBATh (PU3NUYECKHUI CMBICI HCIIOJIb3YyEMBIX BEJIHYMH,
uX O0003HAUeHUS M EIUHUIBI, HAXOAWUTh (OPMYIIbI, CBS3bIBAIOIIME JaHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTUMHU BETUYMHAM;

OTHCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCMOJIB3YSI (PU3NYECKUE BEIWYUHBI: SJIEKTPUUYECKUH 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMall, Pa3HOCTh MOTEHLMAJIOB; MpPH OMNHCAHUU MPABUIBHO
TpakTOBaTh (DUBWYECKUH CMBICT HCIHOJB3YEMbIX BEJIWYUH, MX O0O0O3HAUEHUS U €AUHMUIIBI;
yKa3bIBaTh (hOPMYJIbI, CBS3BIBAIOIINE JAHHYIO PU3UYECKYIO BEIMUUHY C JPYTHUMH BEIIMYNHAMY;

aHAJIM3UPOBATh (U3UYECKUE MPOLECChl W SBICHMS, HUCIOJIBb3Ys (U3MUEcCKHe 3aKOHBI U
NPUHIUIBL: 3aKoH BceMupHoro Tsrotenus, |, II u Il 3akonsl HbioTOHA, 3aKk0OH coxpaHeHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXPaHEHUS MMITYJIbCa, MPUHIUI CYEPHO3ULIUU CHUJI, TIPUHIUI
PaBHOIPaBHs MHEPLUUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISPHO-KUHETUYECKYIO TEOPHIO CTPOCHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CPEAHEN KUHETUYECKOW SHEPTHM TEIUIOBOTO JBHKEHUS
MOJIEKYJT C aOCOJIOTHOW TEeMIEepaTypoid, MEPBBIM 3aKOH TEPMOIMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTro 3apsizia, 3akoH KynoHa, mpu 3ToM pa3nuyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOe BRIpAXKEHHUE M YCIOBUS (TPaHUIIbI, 001aCTH ) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUECKUX YCTPONCTB;
pa3nuyaTth ycIoBUS UX O€30MaCHOTO UCIOIb30BAHUS B IOBCETHEBHOM KU3HU;

BBITIOJIHATh DKCIEPUMEHTHI 0 HCCIENI0BAHUIO (DU3MUYECKUX SIBICHUNW U TMPOIECCOB C
UCIOJIb30BAHMEM  MPSIMBIX U KOCBEHHBIX HM3MEpPEeHMH, npu 3ITOM  (HOpMyIupOBaTh
npoOieMy/3aady U TUIOTE3y YUeOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEATI0KEHHOTO
00opynoBaHus, TPOBOAUTH OTBIT U (POPMYJIUPOBATH BHIBOIbL;

OCYILIECTBIISITh MPSMbIE U KOCBEHHBIE HW3MEpPEeHHsS (U3MUECKUX BEIUYHH, MPH ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO M3MEPEHUS W MCHOJIb30BAaTh HM3BECTHBIE METOJBI OLICHKH
MOTPEITHOCTEN U3MEPECHUH;

HCCIIEeI0BATh 3aBUCUMOCTH MeX Ay (PM3MUECKUMU BEJTMUYUHAMU C UCTIOIb30BAHUEM MPSIMBIX
W3MEpEeHul, MpHU 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (PUKCHpPOBATh pe3yabTaThl MOJYyYCHHOU
3aBUCUMOCTH (PM3NYECKUX BETUYHH B BUE TaOIUI] U IpaUKOB, AeNaTh BBIBOBI IO PE3yIbTaTaM
HCCIIEIOBAHUS;

coOmoarhk IpaBuia 0€30MacHOro TpyAa NpU HPOBEAEHUM MCCIEJOBAHUN B paMKax
y4eOHOTO  3KCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIbCKOW UM  TMPOEKTHOW JEATENbHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPONCTB U J1a00paTopHOro 000pyJ0BAHUS;

pemaTh pacuéTHbIE 3a7ayd C SBHO 3a/JaHHOM (U3MYECKON MOJEbI0, MCIOJb3Ys
¢u3nyeckre 3aKOHbI U NMPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3aJlaud BHIOMpATh (PU3NYECKYIO
MOJIeNb, BBIACIATH (PU3MUYECKHE BETUYMHBI U (OpMYNbl, HEOOXoIuMble i €€ pelieHus,
MIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAJIbHOCTH MOJYYEHHOTO 3HaYeHUs (PU3NUECKOI BETMUUHBI;



pelaTh KayecTBEHHBIE 3aJlauM: BBICTPAUBAaTh JIOTUYECKH HENPOTUBOPEUMBYIO LEMIOUKY
paccyXKJeHUl ¢ ONOPOii Ha U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

WCIOJIb30BATh NMPH PELICHUN Y4EOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMAIIHOHHBIE TEXHOJIOTHH
JUIL TIOUCKA, CTPYKTYPHPOBAHMS, WHTEPIpPETAlMM M TPEACTAaBICHUS Y4eOHOH M Hay4dHO-
MOTYJISIPHOM MH(POPMAIHH, TTOJTYYCHHOW U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATh
MoJIy4aeMyro HH(pOpMaLHUIO;

MIPUBOJIUTH MPUMEpPHI BKJIAAAa POCCUNCKHUX M 3apyOekHBbIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKd, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTUH;

HCIIO0JIb30BaTh TEOPETUUECKUE 3HAHUSI IO (PU3UKE B [TOBCEAHEBHOM JKU3HU AJ1s1 00ecIIeueHUs
0€301MacHOCTH TpU 00paleHny ¢ TPHOOPaMHU U TEXHUYECKUMH YCTPOMCTBAMHU, JJISI COXPAHEHHS
3/10pOBbSI U COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOTO MOBEJCHHS B OKpYXKalollel cpesie;

paboTaTh B IPYIIE C BHIMOJIHEHUEM Pa3IMUHBIX COLIMANBHBIX POJIEH, MIIaHUPOBATh padoTy
IPYNIbI, PAlUOHATIBHO pACHPEAEisaTh OOSI3aHHOCTM U  IUIAHUPOBATh JEATEIbHOCTH B
HECTaH/JAPTHBIX CUTYyalMsIX, aJleKBaTHO OLEHMBATh BKJIAJ KaXIOrO0 W3 YYaCTHUKOB I'PYMIbI B
pelIeHrne paccMaTpUBAEMON TPOOIIEMBI.

K xoniy ob6yuenus B 11 kiacce npeaMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH y OOYUAIOUINXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMepax posib U MecTo (U3UKU B (OPMHUPOBAHMM COBPEMEHHOM
Hay4YHOW KApTHUHBI MHUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUUYECKOH
NEeSITeNbHOCTH JIFOJIEH, IEJI0CTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBATh TPaHUIIBI TMPUMEHEHMS] HU3YUYEHHBIX (U3UUYECKHX MOJIENe: TOUYEUHbIN
AIIEKTPUYECKHI 3apsi]l, Tyd CBETa, TOUCUHBI UCTOYHUK CBETA, AJIEpHAas MOJIENIb aTOMa, HYKJIOHHAs
MOJIeNIb aTOMHOTO si/ipa MpHU PelIeHNH (PU3NIECKUX 3a1ay;

pacro3HaBaTh (U3UYECKUE SIBICHUs (IIPOIIECCHI) U OOBSICHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKHI U KBAHTOBOM (PU3UKHU: DJIEKTpUUECKas MPOBOJAUMOCTbH, TEIJIOBOE, CBETOBOE,
XMUMHYECKOE, MAarHUTHOE JIeHCTBUS TOKA, B3aUMOJICHCTBHE MArHUTOB, 3JIEKTPOMAarHUTHAs
WHIYKLWS, ACWCTBME MAarHUTHOTO TMOJS Ha NPOBOJHUK C TOKOM M JBHXKYIIMHCS 3aps,
AJIEKTPOMArHUTHBIE KOJIEOaHUs M BOJIHBI, IPSIMOJIMHEWHOE PACcIPOCTPAaHEHHUE CBETA, OTPaXKEHHE,
npenomiieHue, uHTepdepeHius, audpakuus ¢ TOMSpU3alMs CBeTa, AUCIEPCHS CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddexT), cBeTOBOE AaBICHNE, BOSHUKHOBEHHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/ia, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaIMOAKTUBHOCTS;

OTHCHIBAaTh M3YYCHHbIC CBOMCTBA BellecTBa (JIEKTPUUECKHUE, MArHUTHBIC, ONTUYECKHE,
ANEKTPUYECKYIO MPOBOJUMOCTD PA3UYHBIX CPEMI) M AJIEKTPOMArHUTHBIC SBJICHHS (IIPOIECCHI),
UCIOJIb3YS (M3MYECKHME BEITUYMHBI: JJIEKTPUYECKUM 3apsij, CWIa TOKa, DIEKTPHUECKOe
HaMpsHKEHUE, DIIEKTPUYECKOe COMPOTHUBIICHUE, PA3HOCTh MOTEHIIMAIOB, AIEKTPOABIKYILAS CUJla,
paboTa Toka, MHAYKIHS MarHUTHOTO IOy, cuiaa Awmmepa, cuina JlopeHia, WHIYKTUBHOCTh
KaTYIIKH, SHEPTUsl AJIEKTPUYECKOT0 M MAarHUTHOTO TOJEH, MepuoJ M 4YacToTa KosieOaHuil B
KoJiebaTeIbHOM KOHTYpE, 3aps] U CHJIa TOKAa B MPOIECCe TapPMOHUYECKUX DJICKTPOMArHUTHBIX
KosnebaHul, (OKyCHOE pacCTOsHME W ONTHUYECKas CHUjla JIMH3bI, MPU ONHCAHUHU IPABUIBHO
TPaKTOBaTh (U3NYECKUN CMBICH HCHOJb3YEMBIX BEJIWYMH, HX OO003HAUEHUS U €IUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (U3UYECKYIO BEIMUUHY C JPYTUMH BEJTUUYNHAMY;

ONMCBHIBATH M3YYEHHbIE KBAHTOBbIE SBJIEHUS W TPOLECCHI, HCIHONB3Yyd (U3NUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHWTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETA, DHEPTUs U
uMnynbc (OTOHA, MEpUOJ TOJypacnaja, JHEeprust CBSA3M AaTOMHBIX s1ep, NPH OMHCAHUHU
MPAaBUIBHO TPAKTOBATh (PU3MYECKHI CMBICI HCIIOIB3YEMbIX BEIMYMH, UX 0003HAuUCHUS U



€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIIME TAHHYIO (PU3MUYECKYIO BEIMYUHY C JIPYTHMHU
BEJIMYMHAMH, BBIYUCIATH 3HAYCHUE (PU3UUECKOI BETHMUNHBL;

aHATM3UPOBATh (PU3MUECKHE TPOLECCHl M SBJICHUS, HMCIOJNB3YS (PU3MUECKHE 3aKOHBI U
OpuHOMNBL:  3akoH Owma, 3aKOHBI IIOCJIEJOBATEIbHOTO U  MApaUIE]bHOTO COEIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHua, 3akOH 3JIEKTPOMArHUTHOM  HMHAYKUMH, 3aKOH
MPSIMOJIMHENHOTO PACIpOCTPaHEHUs CBETA, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI IMPEOMIICHUS
CBeTa, ypaBHeHHe DiHIITeHHA 1 PoTo3PdeKTa, 3aK0H COXpaHSHUS SJHEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH COXPAaHEHUs 3JIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAHEHMsS MAacCOBOTO 4HucIia,
nocTynarel bopa, 3akOH pajMOaKTUBHOIO pacmaja, IpU 3TOM pPa3InyaTh CIOBECHYIO
(GOopMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKEHHE W YCIOBHS (IpaHHIbI, 001acTH)
MIPUMEHUMOCTH;

OTIPEJIENIATh HAIpaBJIEHWE BEKTOpa MHAYKIUM MArHUTHOTO IOJI NMPOBOJHHKA C TOKOM,
cuibl AMniepa u cuisl JlopeHna;

CTPOUTH U ONHCHIBATh M300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM, TOHKOW JIMH30M;
BBINIOJIHATH AKCIIEPUMEHTHI 110 MCCIIEI0BAHUIO (DU3UUECKUX SIBJICHUM M IPOLECCOB C
UCIOJIb30BAHMEM  MpPSIMBIX U KOCBEHHBIX H3MEpEeHui: 1npu 3SToM  (HOpMyIupoBaTh
npooieMy/3aady ¥ THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEATI0KEHHOTO

000pyn0BaHuUs, TPOBOJAUTH OTBIT U (POPMYJIUPOBATH BHIBOIbL;

OCYILIECTBIISITh MPSMbIE M KOCBEHHBIE H3MEPEHHS (PU3UYECKHX BEJIUYUH, INPU 3TOM
BBIOMpATh ONTHUMAJbHBIA CHOCOO M3MEPEHHS W MCHOJIb30BaTh HM3BECTHBIE METOJbI OLIEHKH
MTOTPEITHOCTEN U3MEPEHN;

HCCIIEI0BaTh 3aBUCUMOCTH (PM3UYECKHUX BEJIMUUH C UCIOJBb30BAaHUEM MPSIMbIX H3MEPEHUIA:
IpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATh Pe3yJibTAaThl MOJTYYEHHON 3aBUCHUMOCTHU
¢usznyeckux BeNWYMH B BUAE TaOnmui U TpaduKoOB, [elaTh BBIBOJABI IO peE3ylbTaTaM
HCCIIEA0BaHUS;

coOnrofaTh mMpaBuia 0O€30MacHOro TpyZa MPU MPOBEICHUH HCCIEAOBAHMNA B paMKax
y4eOHOTO JKCHEPUMEHTa, Y4eOHO-HCCIEAOBATENIbCKOM U MPOEKTHOM JAEATEIbHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENBbHBIX YCTPOMCTB U J1a00paTOPHOTO 000PYI0BAHUS;

pemiatb pacu€THble 3a7auyd C SBHO 3aJaHHONW (PU3MYECKOW MOJEIBIO, HCIOJIB3YS
(buznyeckue 3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHAIN3a YCIOBUS 3a7jaud BHIOUPATh GU3UUYECKYIO
MOJI€Nb, BBLACTATh (U3HUECKHUE BEIMYMHBI U (POpMynbl, HeoOXoaumble sl €€ pelleHus,
MIPOBOJUTH PACUEThI U OLIEHWBATH PEAILHOCTD MOJYYEHHOTO 3HaUeHUs (PU3NYECKON BETUUHHBI;

peuiaTh KauyeCTBEHHbBIE 3a/aud: BBICTPAUBATH JIOTMUECKH HENPOTHBOPEUYUBYIO LEMNOYKY
paccyXJeHU ¢ OTOPOI HAa U3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3NYECKHE SIBICHUS;

WCI0JIb30BATh MPHU PEHICHUH Y4eOHBIX 337a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYPHUPOBaHHUS, WHTEPIpETallMd U MpeACTaBiIeHHUs Yy4eOHONW M HaydHO-
MOMYJIAPHOUN HGOPMAIHH, TIOTYYEHHOMN U3 Pa3INYHBIX HCTOYHHKOB, KPUTUUYECKH aHAITU3UPOBATh
noJydyaeMyro HHGOpMaIuio;

OOBSICHATH NPUHIUIIBI IeHCTBUS MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOICTB, pa3iudaTh
yCJIOBHS UX O€30M1aCHOTO MCIIOJIB30BaHMS B IOBCEAHEBHOM KHU3HM,

MIPUBOANTH MPUMEPHI BKJIA/A POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MPOIIECCOB OKPYKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3MKE B TOBCEAHEBHOM KU3HM /11 0OecTIeyeHns
0€30MacHOCTH MpHU 0OpaleHnH ¢ MPUOOPaMU U TEXHUUECKUMH YCTPOHUCTBAMH, Ul COXPaHEHUS
3JI0POBbSI U COOJIOZICHNSI HOPM KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEeH Cpefie;



paboTath B IpyIe ¢ BHIMOJHEHHEM Pa3JIMYHbIX COLUANBHBIX POJICH, MIIaHUPOBATh PaboTy
TPYyIIBl, PalMOHAIBHO paclpenieNniaTh OOS3aHHOCTH W IJIAHUPOBATh JAEATENBHOCTH B
HECTaHJAPTHBIX CUTYalMIX, aJC€KBaTHO OLICHMBATh BKJIAJ KAXKJIOTI'O M3 YYACTHUKOB TI'PYIIIBI B
pelieHne paccMaTpUBaeMO POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunyecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m Kontpoasubie | IlpakTuyeckue
NporpamMmsl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
Pazaen 1. DUBUKA U METObl HAYUYHOT O ITIO3HAHMUS
bu6mmoreka IJOK
11 o 2
FISHIA H METOIHL HAyTHOTO HOSHAHEA https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bu6mmoreka IJOK
21 Kinemaritka ° https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
22 Hlmamiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka IJOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MONEKYJISIPHO-KUHETHYECKOU 9 1 bubnunorexa LJOK
' TCOPHUH https://m.edsoo.ru/7f41bf72
Bbubnuoreka IIOK
32 OCHOBEI TepMOHHAMIKIL 10 1 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSHUS BEIIECTBA. bubnuoreka LJOK
3.3 5
@da3oBbIe MEPEX OB https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24

Pa3zpen 4

. JJEKTPOJUHAMMUKA



https://m.edsoo.ru/7f41bf72
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bubmuoreka LIOK

41 MEKTPOCTATIRA 10 https://m.eds00.ru/7f41bf72
4 [TocrostHHBIHN AnekTpuyeckuii Tok. Toku B 12 Bubmuoreka LJOK
' Pas3IMYHBIX Cpenax https://m.edso0.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KJIACC

KoanuecTBO 4acon DJ1eKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m Kontpoasubie | IpakTuueckue
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
Pazgen 1. QJIEKTPOJAUHAMMUKA
11 MarauTHoOE€ To1e. DJIEeKTPOMarHUTHAs 11 1 3 bubnuoreka [IOK
' WHIYKIIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4ecKue 1 3JIEKTPOMarHuTHbIE 9 1 bubmuoreka [IOK
' Konebanus https://m.edsoo.ru/7f41c97¢c
59 MexaHnU4ecKue U DJIEKTPOMAarHUTHEIE 5 1 bubmorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Ormrrrka 10 3 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
Uroro o pazneny 24

Pazjen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI clieNUaNIbEHON TEOpUU bubmmorexa [JOK
3.1 4 1
OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97¢c
HWroro mo pazneny 4
Pasnen 4. KBAHTOBAS ®U3UKA
. bubmmoreka LIOK
4.1 OJ1eMeHThl KBAHTOBOI ONTHKH 6 https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
4.2 4
Crpoerue atoma https://m.edsoo.ru/7f41c97¢c
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4.3

ATOMHOE PO

bubmuoreka LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

15

Pazaen 5. SJJIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

5.1 DJeMeHTBI ACTPOHOMUH U aCTPOPUIUKH 7 ngﬁ;fg;ggﬁmmgn
Hroro no pazgeny 7
Paznen 6. OGOBHIAIOIEE IOBTOPEHUE

6.1 O6o0matoriee MoBTOpeHHE 4 ngg;ﬁfg;gﬁ};fmcg?c
Hroro no pazgeny 4
PesepeHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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