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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus pa3padoTaHa
Ha OCHOBE TIOJIOKCHHUH U TpeOOBaHUH K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIIbHOM MPOTrPaMMBbI,
npencrasieHHbix B @I'OC COO, a takxke ¢ yuérom (penepanbHoil paboueil mporpaMMbl BOCIIUTAHUS U
KOHIIEMIIMK TpernojaBaHus ydeOHoro mnpeamera «®Pusznka» B 00pa3OBaTENbHBIX OpPTraHU3AIMIX
Poccuiickoii @eneparuu, peaan3yonX 0CHOBHbIE 00pa30BaTeIbHBIE IPOrPaMMBI.

ConepxaHue mporpamMmbl Mo (U3MKE HampaBieHO Ha (HOpPMHUpPOBAHHE ECTECTBEHHO-HAYUYHOM
KapTuHbI Mupa odydatommxcst 10—11 kmaccoB npu o0ydeHnn nx Qusnke Ha 6a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-/IesiTeNIbHOCTHOr O nosxoza. I[Iporpamma o ¢usnke coorserctByeT TpedoBanusim GI'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, TNPEAMETHBIM U METalpeIMETHBIM pe3yJbTaTaM OOyudeHHus, a TakKkKe
YUUTHIBAET HEOOXOJMMOCTh peau3allii MEXIIPEIMETHBIX CBs3eil (PU3MKH C eCTeCTBEHHO-HAyYHBIMHU
y4eOHBIMU TIpeiMeTaMu. B Hell orpeneisitoTcsl OCHOBHBIEC LN U3ydeHHUs! (GU3UKH Ha YPOBHE CPEIHETO
obmero oOpa3oBaHMsl, IUIAHUPYEMbIE pe3yJIbTaThl OCBOGHHSA Kypca (U3UKU: JIMYHOCTHEIE,
MeTarpeAMETHbIC, TpeAMETHBIC (Ha 6a30BOM YpPOBHE).

[Iporpamma o ¢pu3MKe BKIIOYALT:

® [UIAaHUPYEMble pe3yNbTaThl OCBOEHHUS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIE

IpeIMETHBIE Pe3yJIbTaThl 110 FOJaM O0yUYEHHUS;

e cojnepxanue yueOHoro npeamera «Pu3ukay mo rogam oOyueHHs.

dusnka Kak Hayka O Haumboree OOImMMX 3aKOHAX NPHUPOABI, BBICTYNAas B KadecTBe Y4YeOHOro
npeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHUH 00 OKpYKaloUleM MHpe.
HIkonbHBIA Kypc (QU3MKU — CHUCTEMOOOPA3YIOIIMM [JIs1 €CTECTBEHHO-HAyYHBIX YUYEOHBIX MPEIMETOB,
MTOCKOJIBKY (PU3NYECKUE 3aKOHBI JISKAT B OCHOBE MIPOIIECCOB U SBJICHUH, H3y4acMbIX XUMUEH, OnoNoruen,
¢usnueckoii reorpadueil u actpoHoMueil. Micnons3oBaHue U akTUBHOE MIPUMEHEHHE (PU3UUECKUX 3HAHUHN
OTIpENeNIIeT XapakTep M Pa3BUTHE DPAa3HOOOPA3HBIX TEXHOJIOTHH B cdepe SHEPreTHKH, TpPaHCIopTa,
OCBOEHHMSI KOCMOCA, IOJIy4E€HHUs HOBBIX MaTEpUalOB C 3aJlaHHBIMM CBOMCTBAMH U Jpyrux. M3yuenue
(bU3MKM BHOCUT OCHOBHOM BKJIaJ B ()OPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aroluXcs,
B (opMupoBaHHE YMEHHH NPUMEHATh HAYYHBI METOJA IO3HAHHS TPU BBINOIHEHHH HMU Y4EOHBIX
HCCIIEeNOBaHUN.

B ocHOBY Kypca (hu3MKH U YPOBHS CpEIHEr0 00IIero o0pa3oBaHus MOJIOKEH sl UIeH, KOTOpbIe
MO’KHO paccMaTpUBAaTh KaK MPUHIUIIBI €r0 MOCTPOSHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMUECKH 3aBEPLIEHHBIM, OH
CONIEPKUT MaTepual M3 BCeX pas3feNioB (PU3MKHU, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOM, Tak U
COBpEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HeW Marepuan Kypca (U3MKH OOBEIMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBiseTcs (QOpMHpPOBAHUE MNPEJICTABICHUM O CTPYKTYPHBIX
YPOBHSIX MaTEpUH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuszauusi mpeanojsaraeT HCHOIb30BaHUE T'yMaHUTApHOTO
MoTeHIMaNa (PU3NYECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PU3UKH C Pa3BUTHEM OOIIECTBA, a TAKXKe
C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTMYECKUMHU MTPOoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kype pusuku npeamnonsaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM
TEXHUYECKUX U TEXHOJIOTMUYECKUX MPUIIOKEHUI U3yUEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonozuszayuu peanusyeTcsl MOCPEICTBOM BBEIECHUS 3JIEMEHTOB COJEP)KaHUs, TOCBAIEHHBIX
9KOJIOTUYECKUM MPOoOIIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTHH, a
TaKXke 00CYXJAEHUsI TPOOJIEM PalliOHAIBLHOIO PUPOAOIOIB30BaHNUS U DKOJIOTHYECKON O€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha YpOBHE CpPEIHEro oO0IIero o0pa3oBaHUS SBISIOTCS
¢dbuzndeckue teopuu (HOpMUPOBAHHME TPEACTABICHUN O CTPYKTYpEe MOCTPOCHHsI (DU3NUECKON TEOpHH,
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ponu pyHIaMEHTaJIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJIE, TPaHUIIAX
MPUMEHUMOCTH TEOPHH, JIJTsl ONIMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHH U TIPOILIECCOB).

CucTeMHO-IeITeNbHOCTHBIM MOJIXO0A B Kypce (QU3MKU pealn3yercss MpexkJe BCero 3a Cuér
OpraHU3aIlH SKCIIEPUMEHTAIFHON NesITeIbHOCTH oOydatommxcs. [t 6a30Boro ypoBHs Kypca GU3UKH —
3TO UCMOJIB30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a0OPaTOPHBIX padoT,
KOTOpBIE B MporpamMme no (u3uke oObeIUHEHbl B OOLIMI CIUCOK YYEHHUYECKUX MPaKTHUYECKHX padorT.
Brienenue B yKazaHHOM TMEpedHE JIa0OpPaTOPHBIX padoT, MPOBOJMMBIX IS KOHTPOJIS U OLEHKH,
OCYILIECTBIISIETCSl YHIaCTHUKaMHU 00pa30BaTENIbHOTO Mpoliecca UCXO/ U3 0COOEHHOCTEH MIIaHUPOBaHUS U
ocHamieHusi kabuHera ¢usuku. Ilpu sTOoM obOecreunBaeTCst OBIAJCHHE OOYYAIOIIUMUCS YMEHHSIMHU
MIPOBOJUTH KOCBEHHBIE M3MEPEHHUS, HUCCICAOBAHUS 3aBUCUMOCTEH (PM3MUECKUX BEIMYHUH U MOCTAHOBKY
OIIBITOB T10 MPOBEPKE MPETOKEHHBIX THIIOTES.

Bonbuioe BHUMaHME yaensieTCsl PEHICHMIO PAacUYETHBIX M KayeCTBEHHBIX 3adad. [Ipu »ToM ams
pacu€THBIX 3aJa4 TNPHOPUTETOM SBIAIOTCA 33Jadydl C SBHO 3aJaHHOW (DHU3MYECKOW MOJIEIBIO,
MO3BOJISIIOIME NTPUMEHATh U3yUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjena Kypca, TakK U
WHTETPHUPYS 3HAHUS U3 PAa3HBIX pa3/ienoB. J{JIs KauecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3a/IaHUs Ha
00bsICHEHHE NpPOTEeKaHUs (U3UUYECKUX SIBJICHUH M TPOLIECCOB B OKPYXKAIOIIEH >KU3HH, Tpelyrolue
BbIOOpa PHU3MUECKON MOJIENN JIJTsl CUTYaIlUH MPAKTHKO-OPHEHTUPOBAHHOT O XapaKTepa.

B coorBerctBum ¢ Ttpeboanmsimu @I'OC COO k MaTepuaabHO-TEXHHYECKOMY O00ECTIEUeHHIO
y4eOHOro nporecca 6a30BbIi YpOBEHb Kypca (PU3UKH HAa YPOBHE CPEIHEr0 O0IIero o0pa3oBaHus JOHKEH
U3y4aThCsd B YCIOBHAX MPEIMETHOr0 KabuHeTa (PM3MKU WIU B YCIOBHSX WHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOr0 IHKiIa. B kabuHere QU3MKH NOIDKHO OBITh HEO00XOIHUMOe
nabopaTopHOoe O00OpYAOBaHWE JUIsl BBIOJHEHHS YKa3aHHBIX B IpOrpaMMe MO (U3UKE YUYCHHUECKHX
MPAKTUYECKUX padOT U AEMOHCTPAIMOHHOE 000PYyI0OBAaHUE.

JleMoHCTpanmoHHOe 000pya0BaHNE (POPMUPYETCS B COOTBETCTBUHU C MPHHIMIIOM MHHAMAIIbHOU
JOCTaTOYHOCTH ¥ O0OeCIeyrBaeT IMOCTAaHOBKY IEPEUMCICHHBIX B HpOrpaMMe Mo (HU3UKE KIHOYEBBIX
JEMOHCTpPAlMK  JUIsI  WCCIEAOBAaHUS HM3y4aeMbIX SBICHWH M TPOIECCOB, OMIUPHYECKHX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe 000pyAOBaHHME I YYEHHYECKHX MpaKTUYecKHuX paboT Qopmupyercs B BHJE
TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuéTe OIHOrO0 KOMIUIEKTa Ha JBYX OOYYarOIIUXCS.
Temarnyeckue KOMIUIEKTHI J1a0OpaTOPHOTr0 00OPYIOBAaHUS AOKHBI ObITh OCTPOEHBI Ha KOMILIEKCHOM
WCTIOJIb30BaHUH aHAIOTOBBIX U IU(PPOBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BHJIe TU(PPOBBIX JTaOOpaTOPHUI.

OCHOBHBIMU LETSIMH U3Y4EHUS! PU3UKU B 00IIEM 00pa30BAHUU SIBIISFOTCS

e (dopmMHpoBaHME HHTEpeca M CTpPEMJICHUs OOy4alOUIMXCS K HAyYHOMY H3YYEHHUIO MPUPOIbI,

pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
® pa3BUTHE MPEICTABICHUI O HAYYHOM METOJIE TO3HAHUA U (POPMUPOBAHHE HCCIICIOBATEILCKOTO
OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSIM;

e (opmHpoOBaHHE HAYYHOI'0O MUPOBO33PEHHS KaK Pe3yJIbTaTa U3ydeHUs] OCHOB CTPOCHUS MaTEPHH
U pyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e (QopmupoBaHUE YMEHUN OOBSCHATH SBJICHHSA C HCIONb30BAHUEM (PU3UYECKUX 3HAHUU U
HAyYHBIX JI0KA3aTEIbCTB;

e (opmHpoBaHME MPEICTABICHUH O posind (U3MKM JUIsl pa3BUTHUS JAPYIMX €CTECTBEHHBIX HAyK,
TEXHUKU U TEXHOIIOTHH.

JlocTikeHne 3TUX IeJieil obecrneunBaeTcs peleHHeM CIEAYIOUIMX 3a7ad B MPOLECcce U3y4YEeHUs
Kypca GU3HKN Ha YPOBHE CPETHETO O0IIero 00pa3oBaHMs:

e pHOOpEeTEeHHE CUCTEMBI 3HAHUH 00 00IMMX (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,

BKIJIIOYAsE MEXAaHHMKY, MOJEKYISIpHYIO (HU3UKY, DIEKTPOJUHAMHKY, KBAaHTOBYIO (HU3UKY U
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e (GopMHUpOBaHWE yMEHHH TNPHUMEHSTH TEOPETUYECKHE 3HAHHSA JUIS OOBSCHEHHS (U3MUECKHX
SIBIICHUH B TIPUPOJIC M [T IPUHSATHS TPAKTHYECKUX PEIICHUI B IOBCEHEBHOW KHU3HH;

® OCBOCHHME CIOCOOOB PpEIICHUs PA3MUYHBIX 3a7ad C SIBHO 3aJaHHOM (PHU3MUECKOW MOJENbIo,
3a7a4, MOJPa3yMEBAIOIIUX CAMOCTOSTENBHOE CO3/laHHe (U3UYECKONM MOMIETH, aJeKBAaTHOMN
YCIIOBUSM 3aJ1a4H;

e [IOHMMaHHe (PU3MYECKHMX OCHOB M TPHUHLMIOB JEHCTBHS TEXHMYECKMX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS Ha OKPYIKAIOIIYIO CPENY;

e OBJIQJICHHE METOJAaMH CAaMOCTOSTEIBHOIO IUIAHUPOBAHMS W MPOBENCHHUS (PU3MUECKUX
OKCIIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanud HWHOOPMALUK, ONpEaeSeHUs JIOCTOBEPHOCTH
MOJYYEHHOTO Pe3yibTara;

e (CO3/1aHME YCIIOBHM JUIsl pa3BUTHUS YMEHHHM IPOEKTHO-UCCIIEAOBATENbCKONW, TBOPUYECKOI
JeATEIIBHOCTH.

Ha u3yuenue ¢usuxu (6a30BbIii ypOBEHB) Ha YPOBHE CPEIHEro oOIIero oOpa3oBaHUs OTBOJUTCS

136 yacoB: B 10 kacce — 68 yacoB (2 yaca B Hezenio), B 11 kimacce — 68 gacos (2 aca B Hezemio).

[Ipemiaraemenii B mporpamMme mno (usmke mepedeHb Ja0OpaTOpHBIX W IMPAKTHUYECKHX pPadoT

SBIISIETCSl PEKOMEH/IOBAaHHBIM, YYHTENb JIEJIaeT BHIOOP MPOBENCHHUS JTa0OpAaTOPHBIX pabOT M OMBITOB C
y4ETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH 00yJaromuXcsl.
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COJAEPKAHUE OBYYEHUA

10 KJIACC

Pasnen 1. ®us3nka 1 MeTOAbI HAYYHOI'O IO3HAHUS
®uzuka — Hayka o npupoae. Hayunble MeTompl MO3HAHMS OKpyKaromero wwupa. Pomib
HKCIEPUMEHTA M TEOPHH B MPOIIECCE MO3HAHMS TPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue GU3MUECKUX SBICHUA W TIporieccoB. Hayunbie runore3sl. Ou3nveckue 3aKOHbBI U
Teopuu. I paHuIbl IPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpMHIIMT COOTBETCTBUSI.

Ponb u mecto ¢usuku B pOopMUPOBAHHH COBPEMEHHON HAYYHON KapTUHBI MHUPA, B MPAKTHYECKOU
NEeITEeIbHOCTH JIIOJIEN.

Jemoncmpayuu
AHanoroBsie ¥ U(GPOBBIC U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe aBuxeHue. OTHOCUTENBHOCTh MEXaHUYeCKOro aBmxeHus. Cucrema orcyéra.
Tpaexropus.

[Tepemenienue, CKOpOCTh (CpeaHsIsi CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MIPOEKIIMU HA OCU CUCTEMbI KoopAnHAaT. CloXKeHHe NepeMelieHuI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PpaBHOYCKOPEHHOE IMpsMOJMHEHHOe JBHkKeHue. ['papuku 3aBUCHUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MEepEMEIICHHs] MaTepUaIbHOW TOUKU OT BPEMEHHU.

CBoboaHOe nazieHne. Y CKOpeHue CBOOOIHOTO MaICHUSI.

KpuBonuneirinoe aBvkeHue. [[BruxkeHHEe MaTepUAIbHOW TOYKU MO OKPYXHOCTU C MOCTOSIHHOM MO
MOJYJI0 CKOPOCTBbIO. YTJIOBasi CKOpOCTh, JHMHEWHas ckopocTh. [lepuoxm u dacrora oOparieHwus.
[{eHTpOCTpEMUTENBHOE YCKOPEHUE.

TexHuyeckre yCTpPONMCTBA M IPAKTUUYECKOE IPUMEHEHHUE: CHUAOMETp, IBUIKEHHE CHapsOB,
LIETIHBIE U PEeMEHHBIC NIEPEIayu.

Jlemoncmpayuu

Monenb cucteMsl 0TCUETA, HIUTIOCTPALMS KUHEMAaTHYECKUX XapaKTEPUCTUK JBUKECHMUS.

[Ipeobpa3zoBanre ABMKEHUN € UCIOIb30BAaHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtonienue neuxeHus Tena, OpouIeHHOro MOJ1 YIJIOM K TOPU30HTY U TOPU3OHTAIIBHO.

N3mepenue yckopeHus CBOOOIHOTO TaICHHUS.

HamnpagneHnne ckopocTy pu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsvie pabomul

N3yueHnne HepaBHOMEPHOIO JIBUKEHHUSI C LIEIbIO ONPEAESIEHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUSI MEXY MYTSAMH, IIPOMACHHBIMU TEJIOM 3 [10CJIEJ0BaTEIbHbIE PaBHbIE
MIPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenne nBukeHUs MIapUKa B BI3KOU KUIKOCTH.

W3yuenue nBr>xkeHUs Tena, OpOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

IIpuHnun or”ocurensHocTy [amwited. Ilepselit 3akoH Hbprorona. MHepuuaibHble CUCTEMBI
oTcuéra.

Macca tena. Cuna. [lpunuun cynepnosunuu cui. Bropoii 3akoH HbroToHa At MarepuanbHOM
ToukH. Tperuit 3akoH HeroTOHA JU11 MaTepHadbHBIX TOYEK.
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3akoH BceMUpHOro Tsarorenus. Cuna tsoxectu. [lepBas kocMuyeckast CKOpOCTb.

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

Tpenwne. Buasl Tpenus (Mokosi, CkonkxkeHus, kauenus). Cumna tpenus. Cyxoe tperue. Cuia TpeHus
CKOJILKEHUS U cuiia TpeHus nokos. Koapdumuent tperns. Cuna conpoTHBIICHUS MPU IBUKEHUU TeNa B
KUJKOCTH WIIH raze.

[TocTynaTensHOE M BpaliaTeIbHOE ABMKEHHE a0COMIOTHO TBEPOTO Tea.

MOMEHT CHIIbl OTHOCUTEIBHO OcH BpaieHusd. [1nedo cumbl. Y cinoBus paBHOBECHS TBEPAOrO Tea.

TexHuyeckue yCcTpoHCTBa U MPAKTUUECKOE TPUMEHEHUE: TOJIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHepLUMH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOLIUX TEJ.

Bropoii 3axkon HeroToHA.

N3mepenune cu.

Crnoxenue cui.

3aBUCUMOCTb CHUJIBI YIIPYTOCTH OT Jie(hopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U TAJCHUH.

CpaBHEHME CHUII TPEHUS TOKOSI, KAUEHHS U CKOJIb>KEHHUSI.

VYcnoBust paBHOBecus TBEpAOro Tena. Buabl paBHOBecusl.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomaol

W3yuenue aBuxeHnst Opycka o HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHII YIIPYI'OCTH, BO3HUKAIOIIUX B MPYXHHE U PE3UHOBOM 00paslie, OT
ux aeopMaium.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOrO TeJla, UMEIOLIEr0 OCh BPAILLICHUS.

Tema 3. 3aKoHbl cOXpaneHUs 6 MexaHuke

NMnynec MmaTepuasibHOM TOYKM (T€na), CUCTEMbl MAaTEpUAIbHBIX ToueK. Mmmynsc cuibl u
M3MEHEHUE UMITYJIbCA TeIa. 3aKOH COXPAHEHHS UMITYJIbca. PeakTUBHOE IBUKEHUE.

Pa6ora cuiibl. MOIHOCTD CUJIBL.

Kunernueckas sHeprusi MaTepuaibHON TOUKH. Teopema 00 U3MEHEHUU KHHETHYECKON SHEPTUu.

[lorenunanbHas sHeprus. [loTeHumanbHas sHeprus yOpyro JeOpMHUPOBAHHOM MPY>KUHBI.
[TorennuanbHast SHEPrus Tesa BOIU3U MOBEPXHOCTU 3eMIIH.

[ToreHunanbHble U HETIOTEHIIMATIbHBIE CUJIbl. CBsA3b pabOThl HEMOTEHIIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUu.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHUYecKkre yCTpOWCTBA U IIPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KONEP, MPYKUHHBIN IUCTOJET,
JBUKEHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE ABUKEHHE.

[lepexoa moTeHIMATBLHON SHEPTUU B KUHETHUECKYIO U 00paTHO.

Yuenuueckuii skcnepumenm, nabopamopnule pabomuol

N3yuenne abCcoMOTHO HEYIIPYTOro yAapa ¢ HOMOIBIO JBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUJIBI C M3MEHEHHEM MEXaHMUYECKOM SHEpPruM Tejla Ha IMpuMepe
pacTsDKEHUsI PE3UHOBOIO XKIyTa.

Paznen 3. Mouiekyasipaasi puznka u TepMOAMHAMHUKA

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOM NMOAMMCHIO
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Tema 1. Ochogvl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIC TOJIOKEHHSI MOJEKYISIPHO-KMHETUYECKOM TEOpUH M HUX ONBITHOE OOOCHOBaHHE.
bpoynoBckoe nBmwxkenme. Juddysus. Xapakrep ABHKEHUS W B3aUMOJCHUCTBHS YaCTHI[ BEIIECTBA.
Mogenu CTpOeHUs Ta30B, )KUJIKOCTEH U TBEPABIX TN U OOBSICHEHUE CBOWCTB BEIECTBA HA OCHOBE ITHX
Mozenel. Macca u pasmepsl Monekyi. KonnuectBo Beniectsa. [locrossHaass ABoraapo.

TeruoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Mopenp uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETUUECKON TEOPUH UAEATIBHOIO
raza. AOCOIIOTHas TeMIlepaTypa Kak Mepa CpeJHEel KMHETHMYECKOW HSHEpruu TEIJIOBOIO JIBUKEHUS
yactul raza. lllkama temnepatyp KenbBunHa. ["'a30Bbie 3akoHBl. YpaBHeHne MeHnaeneeBa—Knanelpona.
3axoH [lanbrona. M3ompoleccsl B ealbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe
MpeJCTaBICHNUE U30IPOLIECCOB: H30TEPMa, U30X0pa, n300apa.

TexHnuyeckue ycTpoiicTBa U MpakTHUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JAUCKPETHOE CTPOCHHE BellecTBa, (hoTorpaduu MoIeKysn OpraHMYecKHUX
COCIMHECHU.

OmnpiTel 10 AU Py3un KUAKOCTEH U ra30B.

Moiennb OpOYHOBCKOT'O JIBUKCHHSI.

Mopens oneita IlltepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHHE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBUS.

Mopaenb, HIUTIOCTpUpYIOLIAs TPUPOY JABIEHUS ra3a Ha CTEHKH COCYy/a.

OnBIThI, WJUTIOCTPUPYIOIINE YPaBHEHNE COCTOSIHUS M/1€aTbHOIO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenne Macchl BO3/lyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MEpPEHHH 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKy ITapaMeTpaMu COCTOSIHUSI pa3peKEHHOIO ras3a.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuueckas cucreMa. BHyTpeHHss SHeprus TEpMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI €&
n3MeHenus. KonmuyecTtBo Temnorel U pabdora. BHyTpeHHsS 3Heprus OJHOATOMHOIO MJI€ATbHOIO Trasa.
Buapl Tennonepenayn: TemIoNpoOBOIHOCTb, KOHBEKIIUS, U3TyUeHUE. Y IeIbHasl TEINIOEMKOCTh BEIIECTBA.
KonuuecTBo TemnoTsl npu Terionepeiaye.

[lonstue 00 aamabatHoM mporecce. [lepBbii 3akoH TepmoauHamuku. [IpuMeHeHHe mnepBoro
3aKOHa TePMOJAMHAMUKH K H3oImpoleccaM. ['papuueckas nuntepnpeTanus paboTsl rasa.

Bropoii 3akoH TepmMoanHamMuKi. HeoOpaTHMOCTh MPOIIECCOB B IPUPOJIE.

TeroBbie MamwuHbl. [IpuHUIMNBI ASHCTBUSA TEMIOBBIX MammuH. [IpeoOpa3oBaHusi SHEPrUM B
TeroBbIX MammHax. Koagdumuent monesnoro aedcTBus TeruioBod mamuHbl. L{ukn Kapuo u ero
KO3 GUIIUEHT MOJIE3HOr0 JeHCTBUS. DKOIOrnyeckue npoOaeMbl TEIIOIHEPT€TUKH.

TexHuyeckne ycTpoHCTBa W MPAKTUYECKOE MPUMEHEHHUE: ABUIaTelb BHYTPEHHETO CropaHus,
OBITOBOM XOJNOAUIBEHUK, KOHAUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW YHEPTHH TeNa MPU COBEPIIEHUU paOOThI: BBUIET MPOOKU U3 OYTHUIKHU MO/
JNeCTBHEM C)XAaTOro BO3/AyXa, HarpeBaHue d¢upa B JIAaTYHHOH TpyOke myTéM TpeHus
(BUIEOZIEMOHCTpALINSA).

W3meneHnue BHyTpeHHEH sHepruu (TemMmepaTypbl) Teja pu Terionepeaaye.

OmnpIT 110 aarabaTHOMY PAaCHIMPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, IBUTATENsl BHYTPEHHETO CrOpaHusi, pEaKTUBHOI'O JIBUTaTEs.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOM NMOAMMCHIO
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N3mepenne yenbHOM TeIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Dazosvie nepexoovt

[TapooOpa3oBanue u koHaeHcamus. lMcmapeHue W kureHwe. AOCOMIOTHAST W OTHOCHUTEIbHAS
BIQXKHOCTh BO37yxa. HacelmeHHslii mnap. VYaenpHas Temiota mnapooOpa3oBaHMs. 3aBUCHMOCTD
TeMIIepaTypbl KATIEHUS OT JAABJICHHUS.

Teépmoe teno. Kpucrammnyeckue u amopdHbIe Tena. AHM30TPOIUS CBOUCTB KpUCTAILIOB. JKuIKue
kpucrtauibl. CoBpeMeHHble MaTepuaibl. [lnaBnenne u kpuctammzauus. Y iejdbHas TEIUIoTa IUIABJICHHUS.
Cyb6numartusi.

VYpaBHeHHE TEIOBOro OanaHca.

TexHuyeckue ycTpoiiCTBa U MPAKTUUYECKOE MPUMEHEHHUE: TUTPOMETP U ICUXPOMETP, KaJlOpUMETP,
TEXHOJIOTUU TOTYUYEHUsI COBPEMEHHBIX MAaT€PUAJIOB, B TOM YHMCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHIIIIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM J1aBJICHUH.

CriocoObI U3MEPEHUS BIAKHOCTH.

Habntoienue HarpeBaHus  MIaBJICHUs KPUCTAILTHYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3mepenue OTHOCUTENBHON BIaKHOCTH BO3TyXa.

Pa3znen 4. JjekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

Onektpu3aius Tel. DJEeKTpUYecKHil 3apan. J[Ba Buzaa snektpuyeckux 3apsaos. lIpoBogHukw,
JUBJIEKTPUKHU U MOITYIPOBOJAHUKH. 3aKOH COXPaHEHM S 3JIEKTPUUECKOT0 3apsiia.

B3aumopeiictBue 3apsaoB. 3akoH KynoHa. TouedHbIl 37€KTpUYECKUU 3apsil. DIIEKTPUUECKOE
nosie. Hanpsk€HHOCTD 3iteKTpryeckoro nois. [IpuHIuMn cyneprno3unuu 3IeKTpUdecKuX mnoiei. Jlnnun
HaNpsKEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocratdeckoro moins. Ilorenuman. PazHocte nmotenuuanos. [IpoBonHuku u
JUBJIEKTPUKHU B JIEKTPOCTATUUECKOM T0J€. [lunniekTpruyeckas MpOHUIIAEMOCTb.

OnekTpoéMKkocTh.  KoHaeHcaTop.  DJIEKTPOEMKOCTh  IIOCKOTO  KOHJEHcaTtopa.  JHEeprus
3aps’KEHHOI0 KOHJIEHCATOopA.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: JIIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3alMTa, 3a3€MJIEHUE AJIEKTPONpUOOpPOB, KOHJAEHCATOP, KONMPOBAJIbHBIN amnmnapar,
CTPYUHBIN TPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLIUI JEHCTBHS DIIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEII.

DNEKTPUUECKOE T0JIE 3APSKEHHBIX TEI.

[IpoBOIHUKY B 3EKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTuyecKas 3aluTa.

JIMDAEKTPUKHU B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb AJIEKTPOEMKOCTH IIJIOCKOI0 KOHJIEHCATOpa OT IJIOUIaAN IUIACTHH, PACCTOSHUS MEXKAY
HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOH/IEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomaol

N3mepenne 371eKTpoEMKOCTH KOHIEHCATOpA.

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOM NMOAMMCHIO
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Tema 2. Ilocmoannwiit 3nekmpuyeckuii mok. Toxu ¢ paznuunpix cpedax

DNIEKTPUYECKUN TOK. YCIIOBHS CYIIECTBOBAHHUS 3JIEKTpUUYECKOro Toka. Mcrounuku toka. Cuia
ToKa. [TocTOSAHHBIN TOK.

Hanpsokenne. 3akon Oma Juist ydacTka LETH.

DNIEKTpUYECKOE COINPOTHUBJIEHUE. YJIENbHOE CONpOTHBIEHUE BemiecTBa. [locnenoBarensHoe,
NapajuieIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGora anektpuueckoro Toka. 3akoH Jxoynsa—Jlenia. MoHOCTb 3IEKTPUIECKOrO TOKA.

DNEeKTPOABMKYILASI CUJIa M BHYTPEHHEE CONMPOTHUBIIEHNE UCTOUYHUKA TOKA. 3akoH OMa /715 MOJIHON
(3aMKHYTOM) 31ekTpuueckoil nenu. Koporkoe 3ambikaHue.

DNeKTpOHHasi MPOBOJUMOCTh TBEPIBIX METANIOB. 3aBUCUMOCTb COINPOTHUBIIEHUS METANIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHI1 TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[onynpoBomuuku. CoOCcTBEHHAs U MPUMECHAsE TIPOBOAUMOCTH MOIYIPOBOAHUKOB. CBolcTBa P—N-
nepexo/a. [loaynpoBogHIKOBBIE TPUOOPHI.

DNEeKTpUUECKUH TOK B paCcTBOpPAX U pacIulaBax 3JEKTPOIUTOB. DJIEKTPOIUTUYECKAS] TUCCOLUALINS.
DIIEKTPOIIHU3.

DnexTpuueckuil ToK B razax. CaMoCTOSITEIbHBIA U HECAMOCTOSITENbHBIN pa3psia. Monuus. [1nasma.

TexHuueckre yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIEpPMETpP, BOJBTMETP, pEOCTar,
HUCTOYHUKU TOKA, B3JIEKTPOHArpeBaTelIbHbIE MPUOOPHI, AJIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHUs, BAKYyMHBIM JHMOJ, TEPMHUCTOPbI U (HOTOPE3UCTOPHI, MOIYINPOBOJIHUKOBBIM MO,
rajibBaHHKa.

Jemoncmpayuu

W3mepenne cuitbl TOKa U HAPSKEHHUS.

3aBUCUMOCTb COIPOTUBIIEHUS LWIMHIPUYECKUX MPOBOJHUKOB OT UIMHBI, IJIOUIAAN MONEPEYHOIO
CEYEHMS U MaTepuaa.

CMmeniaHHOE COeIMHEHUE TPOBOJHUKOB.

[Ipsimoe n3mepeHune 3MeKTPOoABHXKYIIEH criibl. KOpOTKOE 3aMbIKaHHE ralbBaHUYECKOrO 3JIEMEHTA U
OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIICHHSI METAINIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3ps 1 IPOBOIUMOCTb BO3IyXa.

OHOCTOPOHHSIS IPOBOAUMOCTD IHOJA.

Yuenuueckuii axcnepumenm, nabopamopmsvie pabomul

N3yuenne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABHKYIIEH CUIIbl ICTOYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHMSL.

Habmtoienue snexrpomiusa.

Me:xnpeaMeTHbIe CBSI3H

W3yuenne xypca ¢usuku 06azoBoro ypoBHs B 10 Kjgacce OCYyHIECTBISIETCS C  y4ETOM
COJIEPKATENIbHBIX MEXIIPEIMETHBIX CBsI3€il ¢ KypcamMM MaTeMaTHKH, OWOJIOTMH, XUMHUH, Teorpapuu u
TEXHOJIOTUH.

Meosicnpeomemnovle nonwsimusl, CBS3aHHBIE C W3YyYEHUEM METOJIOB HAyYHOrO IO3HAHUS: SIBJICHUE,
Hay4yHbIM QakT, rumnoresa, (Qusnyeckas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOACHUE, SKCIEPUMEHT,
MOJEJINPOBAaHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHUe CUCTEMbl ypaBHEHUH, JNUHEWHas (QyHKIMs, mapabona, runepbona, Ux
rpadUKy ¥ CBOMCTBA, TPUT'OHOMETPUYECKUE (PYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U MX IIPOEKLIMU HA OCU KOOP/AMHAT, CJI0KEHNE BEKTOPOB.

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOM NMOAMMCHIO
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buonoeus: mexanndeckoe IBWIKEHUE B JKUBOW mpupoze, auddy3us, ocMoc, TEII000MEH KUBBIX
OpraHu3MoB (BH/IbI TEIUIONEPEAAYH, TEIIIOBOE PABHOBECUE), DJIEKTPUUECKUE SBJICHUS B KUBOUM MPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAs
Macca, TEIUIOBBIE CBOWMCTBA TBEPHABIX TEN, KUIAKOCTEH M Ta30B, JJIEKTPUUYECKHE CBOMCTBA METAIJIOB,
3JIEKTPOIMTUYECKAs JUCCOIUAIINS, TaTbBAHUKA.

T'eoepaghus: BIRXHOCTH BO3/IyXa, BETPHI, OapOMETp, TEPMOMETP.

Texuonoeus: nmpeoOpa3oBaHKe IBUKEHUI C UCIIOIB30BAaHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHHUKE,
TIO/IIIMITHUKY, UCTIOIB30BAHUE 3aKOHA COXPAHECHHS UMITYJIhCa B TEXHHUKE (pakera, BOJOMET W Jpyrue),
JIBUTATeIb BHYTPEHHErO CropaHus, TMapoBas TypOuWHA, OBITOBOM XOJOMWIBHUK, KOHAMIIMOHED,
TEXHOJIOTUH MOJYYEHUsI COBPEMEHHBIX MATEPHAIOB, B TOM YHCIIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH,
JNEKTpOCTaTUYECKasT  3allUTa, 3a3eMJICHHE JJCKTPONpPHOOpPOB, KCEPOKC, CTPYHHBIA MPUHTED,
3JICKTPOHArpPEeBaTEIbHBIC TPUOOPHI, JIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TATbBAaHUKA.

11 KIIACC

Paznen 4. daexkTpoguHamMnka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThL. B3auMoOJelCTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHoe mnone. Bekrop
MAarHUTHOM WHAYKUMHU. [IpUHIUN Cyneprno3uiyMu MarHUTHBIX MOJed. JIMHMKM MarHUTHONM HMHAYKIUU.
KapTuHa nuHMI1 MarHUTHOM MHIYKIIMY TTOJISI HOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe nojie NpoBOAHUKA ¢ TOKOM. KapTuHa NMHUN MHIYKIUKA MAarHUTHOIO IOJS JUIMHHOTO
MPSIMOTO TPOBOJHMKA U 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHUKA, KATYHNIKU C TOKOM. OmbeIT Dpcrena.
B3anmoneiicTBre NPOBOIHUKOB C TOKOM.

Cuiia Amrmiepa, €€ MOJTyJIb U HalpaBJIeHHUE.

Cuna Jlopenua, e€ monynb M HampaBiieHHe. [[BHKeHUE 3apsyKeHHOM YacTHUIbl B OJHOPOJAHOM
MarHuTHOM noJje. Pabora cumel JIopeHnia.

SIBneHue  dyeKTpoMarHUTHOM — MHAYKOUU.  [IoTOK  BekTOpa  MarHUTHOW  WHIYKIUU.
DJIEKTPOABUKYILAS CUJIA MHIYKIIMHU. 3aKOH JIEKTpOMAarHUTHON nHaykuun dapanes.

Buxpesoe snexTpuueckoe mnosie. IIeKTPOABUKYIIAs CHIIa UHAYKIIUU B IPOBOJIHUKE, ABUKYILIEMCS
MOCTYNATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuiio JleHna.

NHayKTUBHOCTD. SIBIIEHHE CAMOUHIYKLIHUH. DJIEKTPOABUKYILAs CUJIa CAMOMHIYKIUH.

DHeprusi MarHuTHOTO TOJIST KaTYIIIKU C TOKOM.

DJIEKTPOMarHUTHOE MOJeE.

TexHuyeckne yCcTpoMcTBa U MPAKTUYECKOE MPUMEHEHHE: TOCTOSHHBIE MAarHUTHI, SJIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YacTUL, MHAYKIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOIO MyYKa MarHUTHBIM TOJIEM.

JIuHUY MHIYKIIMY MarHUTHOTO TTOJIS.

BzanmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuiia Amrepa.

[ericrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE DNEKTPOMArHUTHON MHAYKIIUH.

IIpasuiio JleHua.

3aBUCUMOCTB JIEKTPOJBIIKYIIEH CHIIBI HHIYKIIMU OT CKOPOCTH M3MEHEHHSI MAarHUTHOT'O TTOTOKA.

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOM NMOAMMCHIO
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SIBrieHME CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yuenne MarHuTHOTO TOJISI KATYIIIKU C TOKOM.

I/ICCHGI[OBaHI/Ie I[GﬁCTBHSI IIOCTOSHHOI'O MariuTa Ha paMKy C TOKOM.
HccnenoBanue sIBICHUS 2JICKTPOMAarHUTHON WHIYKITHH.

Pasnea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHuUmHbvle Koneoanus

Konebarenbnas cucrema. CBoOOaHBIE MexaHMUYeckue KkojeOaHus. ['apMoHMYeckue KoieOaHwHs.
[lepuon, yacrora, ammutyna u (aza xonedanuii. [IpyxuHHBI MasTHUK. MaTeMaTHYECKUN MasTHUK.
YpaBHeHHUe rapMOHUYECKUX KosneOanuid. [IpeBpaiienne sHeprun Mpu rapMOHUYECKUX KOJIeOaHUX.

Konebatenbubiii  koHTyp. CBOOOOHBIE  DJIEKTPOMArHUTHBIE  KojieOaHUS B UACaIHLHOM
KoNe0aTeIbHOM KOHTYpe. AHAIOTHA MEXKIYy MEXaHHUYECKUMH M SJIEKTPOMAarHUTHBIMH KOJNEOAHUSMHU.
®opmyna TomcoHa. 3akoH COXpaHEHUS SHEPTUU B UICATBHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxaomux KojdeOaHUSX. BBIHYXICHHBIE MEXaHWUYECKHE KOJIeOaHWUs.
Pe3onanc. BeiHyX/1€HHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHuUs.

[lepemennbiii Tok. CHHYCOMIANbHBIM TNEepeMEHHBIH TOK. MOIIHOCTh NEPEMEHHOIO TOKa.
AMIUIMTYZHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA W HAIIPSKEHHUSL.

Tpanchopmarop. IlpomsBoacTBo, Tepegada W TOTPEOJICHHE  DJICKTPUYECKON  DHEPTHUH.
DKOJIOrM4ecKue PUCKH MPHU IPOU3BOJACTBE JIEKTPO3HEPIUU. KynpTypa HCIONb30BaHUS JIEKTPOIHEPT MU
B IIOBCETHEBHOM KU3HH.

TexHu4eckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHME: JJIEKTPUYECKUH 3BOHOK, I'€HEPaTop
MIEPEMEHHOr 0 TOKA, JINHUM 3JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoieOaTenbHOM cucTeMbl (IPYKMHHBIA WJIM MaTeMaTHYeCKUn
MasITHHK).

Habmronenue 3aryxaronmx kojaebaHuil.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOAHUH.

Habmonenue pesonanca.

CB0OOAHBIC AIIEKTPOMArHUTHBIE KOJICOAHHUS.

OcuumniaorpamMmsl (3aBUCUMOCTH CUJIBI TOKA U HANPSKEHUST OT BPEMEHHU) JUISl 3JIEKTPOMATHUTHBIX
Kosie0aHuil.

Pe3onanc mpu 1mocnenoBaTeIbHOM COEIMHEHUM PpE3UCTOpa, KaTyIIKM WHIYKTUBHOCTH M
KOHJIEHCATOopa.

Mogenb TUHUY 3JIEKTPONEpeIauH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomaol

WccnenoBanue 3aBUCUMOCTH NEpHOa MalbIX KojdeOaHU rpy3a Ha HUTU OT JUIMHBI HUTU U Macchl
rpysa.

HccnenoBanne nepeMeHHOro TOKa B LEMM M3 IOCIENO0BAaTENbHO COCIMHEHHBIX KOHIEHCATOpa,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbLE 60IHbL

MexaHnueckue BOJIHBI, YCiI0BUA pacnpoctpaHeHus. Ilepuon. CkopocTs pacpocTpaHeHus U JJIMHA
BouiHbL. [lonepeunsie u npoaonbHbIe BOJIHBL. MHTepdepenus u nudpakius MEXaHnueCKuX BOJH.

3Byk. CkopocTts 3ByKa. [ poMkocTh 3ByKka. Bricota ToHa. TemOp 3ByKa.

DONEKTPOMarHuTHbIE BOJIHBI. Y CJIOBUSL H3JIy4EHHUs DSJIEKTPOMAarHUTHBIX BOJH. B3anmHas
opueHTtanus BektopoB E, B, V B snexkrpomarnuTHOW BoONHE. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH:
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OTpa)keHUe, IpejoMieHue, nmoispusanus, audpakuus, uatepdeperus. CKOpocTh ANMEKTPOMArHUTHBIX
BOJIH.

[Ikana 37eKTpOMarHUTHHIX BOJH. [IprMeHeHne 2IeKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHLUIIBI paIUOCBA3H U TelleBUACHU. Pagronokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH CPEeIbl.

TexHudyeckne YCTpOHCTBA M IPAKTHUECKOE IPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
yJIbTPA3BYKOBasi IMarHOCTHMKAa B TEXHUKE M MEOULMHE, pajap, PaauolNpUEMHUK, TEIEBU30p, aHTEHHA,
tenegon, CBU-neus.

Jemoncmpayuu

OO6pa3zoBaHue U pacPOCTPAHCHHE MOMIEPEUYHBIX M MPOJAOIBHBIX BOJIH.

Konebmomieecs Teo Kak HCTOYHUK 3BYKA.

Habmoienue orpakeHus M MpeIoMICHHS] MEXaHUYECKUX BOJIH.

Habmronenue nnrepdepeHnu u U pakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTHTYION U 9aCTOTON KOJCOaHHIA.

HccnenoBanue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHUE, NOJspU3ALINS,
madpaxiys, nHTepGEpeHITHsL.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsMonnHelHOE pacnpoCTpaHEHHE CBETa B OAHOPOAHOM cpene. Jlyd
cBera. TOYeYHBI UCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuil B TIIIOCKOM 3€pKalie.

[Ipenomiienue cBera. 3aKOHBI NPEIOMIICHUS CBeTa. AOCOMIOTHBIA MOKa3aTeidb MPEJIOMIICHHS.
[Tonnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroia NoJHOro BHYTPEHHETO OTPAXKEHHUS.

Hucniepcust ceera. ClnoxxHbIN cocTaB Oemnoro csera. Ler.

Cobwuparomue U paccenBaromue JUH3bL. ToHkas muH3a. @OKYCHOE PacCTOSIHUE W ONTHYECKas CHJIa
TOHKOM JMH3bI. [locTpoeHne n300pakeHnii B COOMPAIOIINX U pAaCCEMBAIOMINX JHH3aX. POpMyra TOHKOM
JIMH3BL. Y BEIMYEHUE, 1aBa€MOE JTUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKONU ONTHKH.

BonnoBas onrtuka. MHTepdepenuns cBera. KorepeHTHbIE HMCTOYHMKH. YCIIOBHS HaOMIOJCHUS
MaKCHMyMOB M MHHHUMYMOB B HWHTEP(HEPEHIIMOHHOM KAapTHHE OT JBYX CHH(A3HBIX KOIE€PEHTHBIX
HCTOYHHUKOB.

Hudpakaus ceeta. JdudpakiuonHas pemeéTka. YcioBue HabI0IeHUs TIIaBHBIX MAKCUMYMOB IIPH
MaICHUM MOHOXPOMAaTHUYECKOI'0 CBETA Ha TU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckre ycTpoilcTBa M  TNpakTUUYECKOe NpPUMEHEHHE: OuKd, Jyma, (¢oTroanmapar,
MIPOEKLMOHHBIA afmapar, MHUKpPOCKOI, TEJIECKON, BOJOKOHHAs ONTHKA, IU(PpPaKIHOHHAS peléETKa,
MOJIIPOU .

Jlemoncmpayuu

[IpsimonrHeHOe pacpocTpaHeHue, OTpaKEHUE U MpenoMiieHne cBeta. OnTuyeckue npudophl.

ITonnoe BHyTpeHHEE OTpaxkeHue. MoJienb CBETOBOAA.

Wccnenoanue cBONCTB N300paKeHU B JIMH3aX.

Mozenu MUKpOCKOIIa, TEJIECKOIA.

Hab6mronenue natepdepeHnm ceera.

Hab6moenue nudpakiuu creta.

Hab6mronenue nucnepenu cBera.

[TonydeHue cekTpa ¢ HOMOIIBIO IPU3MBI.
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[TomyyeHue cekTpa ¢ MOMOIIbI0 TU(DPAKITMOHHON PEIIETKH.
Habmtoienue monsipusanuu cBeTa.

Yuenuueckuii axkcnepumenm, rabopamopHvie pabomoi
N3mepenne nokazatens NpeToMICHUs CTEKIA.
HccnenoBanue CBOMCTB M300payKEHUH B JIMH3aX.
Hab6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI clIeIUAJIBHON TEOPHH OTHOCUTEIBLHOCTH
I'panunel OpPUMEHMMOCTH — KJIacCHMYeCKOM MexaHuku. [locTymarel crenuanbHOW — TEOpHUH
OTHOCUTEJIbHOCTH: MHBAapUAHTHOCTb MOJAYJI CKOPOCTH CBETa B BaKyyMe, IPHUHIUI OTHOCUTEIbHOCTH
OWHIITEMHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeUIEHUE BPEMEHH U COKPAILLCHUE AJTUHBI.
DHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.
CBsI3b Macchbl ¢ HEpruel 1 UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbI. DHEPrus MOKOsL.

Pasnen 7. KBantoBas pusznka

Tema 1. Inemenmul KGAHM 060U ONMUKU

®otonsl. opmyna [1nanka cBs3u SHEPTHH (POTOHA C €TO YACTOTOW. DHEPTHUS U UMIYIILC (POTOHA.

OtkpeiTe U uccienoBanue ¢orordpdexra. OmbiTel A. I'. CroneroBa. 3akoHbl (doTodddekra.
VYpaBuenue DitHmreriHa i porodddexra. «KpacHas rpanumna» Gororddexra.

HaBnenue cBera. Onwite [1. H. JIeOenena.

XHUMHUYECKOE NEHCTBHUE CBETA.

TexHuueckne ycTpoicTBa U NMpakTHUECKOE NMPUMEHEHHUE: (POTOITEMEHT, (HOTONATUUK, COTHEUHAs
Oarapes, CBETOIHO/I.

Jemoncmpayuu

®otorh(PeKT Ha YyCTaHOBKE C IIMHKOBOM TIIIACTHHOM.

Uccnenoanne 3akoHOB BHeNTHETo GoTodddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -yactuil. [lmanerapHas MoJenb
atoMa. [loctynarer bopa. M3nyuenue u mornomieHne (OTOHOB MpHU MEPEXOe aToMa C OAHOTO YPOBHS
sHepruu Ha apyroul. Buapl cnektpoB. CriekTp ypoBHEH dHEPTrUM aTomMa BOJI0OPO/Ia.

Bonnossle cBolicTBa yactull. Bonuel ne bpoinst. KopnyckynsipHO-BOJIHOBOW Tyaau3M.

CrioHTaHHOE U BBIHYKIECHHOE U3TyUYCHHE.

TexHuueckre ycTpoHCTBa M NMPAaKTUUYECKOE MPUMEHEHHUE: CIEeKTPaJbHBIA aHaiu3 (CHEKTPOCKOMN),
J1a3ep, KBAaHTOBBIN KOMITBEOTED.

Jlemoncmpayuu

Mopuens onbita Pesepdopna.

Omnpenenenre AIUHBI BOJIHBI J1a3epa.

Habmtoienue nuHeivaTbX CIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

Habmronenue nuaedgaToro cnexrpa.

Tema 3. Amomnoe aopo
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OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHMS sapa. OTKphITHE pPATMOAKTHUBHOCTH.
Omnswitel Pesepdopna mo ompeneneHuio coctaBa paaHMoakTUBHOrO m3nydeHus. CBoiicTBa anbda-, Oera-,
ramMmma-usiaydeHus. BinusHue painoakTHBHOCTH Ha KUBbIE OPraHU3MBI.

OTkpeiTHE TIPOTOHA U HeWTpoHa. HyknonHas mozens aapa I'eiizenOepra—lBanenko. 3apsan sapa.
MaccoBoe uucno sapa. M3oromnst.

Anbda-pacnag. DNEKTpPOHHBIM W TIO3UTPOHHBIN Oera-pacman. [amma-m3nmydenue. 3akoH
PaaMOAaKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B siipe. SnepHble cuibl. JlepekT macchl sipa.

SAnepnsle peakuuu. [leneHne u CUHTE3 s1ep.

SAnepusiii peaktop. TepmosaepHbiii cunres. [IpoOiembl M NMEPCHEKTUBBI SIIEPHONU HHEPrETHKH.
DKOJIOrMYECKUE aCIEKTHI AIEPHON SHEPTETUKH.

DyieMeHTapHble YacTUullbl. OTKPBITHE MO3UTPOHA.

Mertonbl HabMIOACHNUS U PErHCTPALIUU 3JIEMEHTaPHBIX YaCTHUII.

dyHIaMeHTaIbHbBIE B3aUMOICHCTBHS. EMMHCTBO (PM3NYECKON KapTHHBI MHUPA.

TexHuYeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: NO3UMETP, Kamepa BuiibcoHa, siepHbIN
peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cu€TunK MOHM3UPYIOUIUX YACTHII.

Yuenuueckuii skcnepumenm, nabopamopmule pabomuol

HccnenoBanue TpekoB yacTHIl (10 TOTOBBIM GoTorpadusm).

Pa3nesa 8. DjieMeHTBI aCTPOHOMMH U ACTPOPU3UKHU

Ortansl pa3BUTUS acTpoHOMUHM. [TpuKiIagHOe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé3nH0ro HeOa. Co3Be3nus, ipkue 3BE3/1bl, INIAHETHI, UX BUIUMOE JBUKCHHUE.

ConHeuHas cucrtema.

Connue. ConHeuHasi akTUBHOCTh. Mcrounuk sHeprum ComHua u 3BE34. 3BE3IBI, UX OCHOBHbBIE
XapakTepUCTUKHU. JluarpaMMa  «CHEKTPaJbHBIM  KJIacC —  CBETUMOCTb».  3BE3Ibl  IJIaBHOU
MOCJIE0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTBY» JUIsl 3BE3] TJIABHOM IOCIEI0BATEIbHOCTH.
Buytpennee crpoenue 38€31. COBpeMEHHBIE NPEACTABIEHUSA O IPOUCXOKIEHUHU U dBoimonuu ConHua u
3BE3. DTanbl )KU3HU 3BE3I.

Mneunsiii [lyre — nama [anaktuka. [lonokenne u aBuxkenue Connuma B [Mamaktuke. Tumbl
ranakTvk. Paguoranaktuku u kBazapbsl. UEpHBIE ABIPHI B sApax IajJaKkTHK.

Bcenennas. Pacummpenne Bceenennoil. 3akon Xa06ma. PazOeranue ramaktuk. Teopust bonbmioro
B3phIBa. PennkToBOe U3iyueHue.

MacmrabHast cTpykTypa Beenennoii. MeraranakTuka.

Hepemménnplie npo0iaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habntonenuss HEBOOPYKEHHBIM TJa30M C HCIOJB30BAaHUEM KOMIBIOTEPHBIX MPUIOKEHUH [UIs
OIIpEJCIICHUS TIOJOKEHNsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3aus CeBepHOro
MIOJIYLIApUsL U SIPKUE 3BE3 MBI

Hab6monenus B reneckon JIynsl, maner, Mneunoro [Tyru.

O0o0marniee noBTOpeHue

Ponp Qu3MKu M acTpOHOMHUU B 3KOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHOM M ITHUECKON
cdepax AesITETBHOCTH YeNIOBEKA, POJIb U MECTO (PM3UKU U aCTPOHOMHH B COBPEMEHHON HAYYHOU KapTHHE
MHpa, posib (PU3NUECKON Teopruu B (POPMHUPOBAHUU MPEJCTABICHUNA O GU3NUECKON KapTUHE MUpPA, MECTO
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(Gu3nYecKoil KapTHHBI MHpa B OOLIEM psly COBPEMEHHBIX €CTECTBEHHO-HAy4YHBIX IPEICTABICHUH O
MIPUPOJIE.

MesknpeaMeTHbIE CBS3U

Wzyuenne xkypca ¢usuku ©O6a3oBoro ypoBHs B 11 Kimacce ocymiecTBisercs ¢ y4€ToM
COJIEP)KATENIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMHM MaTeMaTUKH, OMOJIOTMH, XMMHUH, reorpadpuu U
TCXHOJIOI'HUH.

Mesicnpeomemusvie nonsimus, CBA3aHHbIE C M3yYEHHMEM METOJOB HAYYHOIO IO3HAHUS: SIBJICHMUE,
HAy4YHBIM (akT, THUMoTe3a, (u3uyeckas BEIWYMHA, 3aKOH, TEOPHs, HAOIIOJICHNE, ODKCIIEPHMEHT,
MOJIETUPOBAaHUE, MOJIEITb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHUMN, TPUTOHOMETpUUEeCcKUe (YHKIMH: CUHYC, KOCHHYC,
TaHIe€HC, KOTAHI'CHC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl W HX MPOEKLUUU HA OCH
KOOpJIMHAT, CJIO)KEHUE BEKTOPOB, IPOM3BOIHBIE JJIEMEHTAPHbIX (YHKIMM, NpU3HAKK [0A00US
TPEYroJIbHUKOB, OIpEIe/IEHUE IO MIOCKUX (puryp u oobpéma ted.

Buonozus: snexkrpuueckue SBICHHS B JKUBOM HpUpOAE, KoJeOaTelbHbIE ABMKEHHS B >KHBOM
MIPUPOJE, ONITUYECKUE SIBICHUS B )KUBOU IIPUPOAE, AEHCTBUE paaualliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpO€HHE aTOMOB M MOJEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPABIX Tel, MEXaHU3MbI
00pazoBaHMsI KPUCTATUINIECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONMIOCA 3€MJIM, 3aJI€)KM MAarHUTHBIX Py, (oTochéMKa 3eMHOM
MTOBEPXHOCTH, MpPeACKa3aHue 3eMIIETPSCEHUI.

Texnonoeua: JTVHUM DIIEKTpoONepesad, TIeHepaTop IEPEeMEHHOro TOKa, JJIEKTPOABHUraTelb,
WHIYKIIMOHHAs Te4b, pajap, paauonpuéMHUK, TelIeBU30p, aHTeHHa, tenedoH, CBY-neus,
MPOEKIIMOHHBIN armapar, BOJIOKOHHAs ONTHKA, COTHEUHas OaTapest.
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INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHUA

OcBoenue yueOHOro npenMera «dPusnka» Ha YpOBHE CpeaHero odiiero odpasoBanus (0a30BBIH
YPOBEHB) JJOJDKHO 00ECIICYHTh TOCTH)KEHUE CIICAYIONINX JTHYHOCTHBIX, METAIPEIMETHBIX H TPEAMETHBIX
00pazoBaTeIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yabTAThl OCBOECHUS Y4eOHOro npeamera «Du3nKa» JOIKHBI OTPaXKaTh TOTOBHOCTD
U CIIOCOOHOCTH OOYYArOIIMXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3UINEH JTNYHOCTH,
CHCTEMOW IICHHOCTHBIX OpHEHTAIMi, IO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIINUX
TPAJAUIHOHHBIM ILIEHHOCTSIM POCCHUICKOrO OOIEeCcTBa, pPACIIMPEHHE J>XM3HEHHOTO ONbITa W ONbITa
JEATEIBHOCTH B MPOIIECCE PEan3allii OCHOBHBIX HANpPAaBJICHUN BOCIUTATEIBHOHN NESATEILHOCTH, B TOM
YHCIIe B YaCTH:

1) rpamaaHCKOro BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh TPAKJAHCKON MO3ULMHU OOYYaroIIerocs Kak aKTHMBHOIO M OTBETCTBEHHOI'O
4JIeHa POCCHICKOro O0IIEeCTBa;

NPUHSITHE TPAJUIMOHHBIX O0IICYEIOBEYECKUX TYMAHUCTHYECKUX U IEMOKPATHYECKUX [ICHHOCTEIH;

TOTOBHOCTH BECTH COBMECTHYIO JIEATEIFHOCTh B HHTEPECaX IPaKIaHCKOro OOIIECTBA, y4aCTBOBATh
B CaMOYIpaBJICHUH B 00pa30BaTeIbHON OpraHU3allHH;

yYMEHHE B3aMMOJICHCTBOBATh C COIMAJIbHBIMA WHCTUTYTAMH B COOTBETCTBHM C MX (PYHKUUSAMH H
Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOU M BOJIOHTEPCKOH JIEITEIbHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHUSI:

c(OPMHUPOBAHHOCTH POCCUHCKOM I'pakTaHCKON MIEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSIM POCCUHCKUX YYEHBIX B
obnacTu PU3MKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOT O ITOBE/ICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0O W NPUHUMATh OCO3HAHHBIE DEHICHUS, OPHEHTHPYACh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJI€ B JICITEIbHOCTH YYEHOTO;

OCO3HAHME JINYHOT'O BKJIaJ[a B IOCTPOSHHUE YCTOMYMBOI0 OYyIyIIEero;

4) 3¢TeTHYeCKOro BOCIIMTAHMA:

ACTETHYECKOE OTHOLICHWE K MHpY, BKJIIOYas JCTETHKY HAyYHOrO TBOPYECTBA, IPHCYLIETO
¢u3nueckoil Hayke;

5) TpynoBoro BocnuTaHus:

MHTEpEC K Pa3luuHbIM cdepaM NpopecCHOHATBHON AEATEIbHOCTH, B TOM YHCIIE CBSA3aHHBIM C
(GU3MKOI M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOP Oynyiiei mpodeccuu u pearn3oBbIBATh
COOCTBEHHBIE )KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpa3oBaHHMI0O B 00nMacTh (U3MKH Ha
NPOTSHKEHUH BCEH )KU3HU;

6) 9KOJIOTHYECKOT0 BOCTIUTAHUS:

CcOPMUPOBAHHOCTH ~ JKOJNIOTHUECKOH  KyJAbTYpHL,  OCO3HAaHHE  TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX TPOOIIeMm;
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IUIAaHUPOBAHUE M OCYLIECTBJICHUE JICMCTBHI B OKPYKAIOUIECW CpeJe Ha OCHOBE 3HAHUA LeieH
YCTOMYUBOI'O Pa3BUTHS YETIOBEUECTBA;

paciiipeHre OIbITa JEATEIbHOCTH 3KOJIOTMYECKON HaNpaBIEHHOCTH Ha OCHOBE HMEIOLIUXCS
3HaHU# 1o pusuke;

7) HEHHOCTH HAYYHOT'O MO3HAHUSI:

c(OPMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHUS
(bu3nuecKoil HayKu;

OCO3HAHWE IEHHOCTH HAyYHOH JesTEeIbHOCTH, TOTOBHOCTh B TMIpOIECCe H3yYeHHS (UIUKU
OCYIIECTBJISITh MPOECKTHYIO U HCCIIEIOBATENBCKYIO I€ATEIbHOCTh MHIMBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eiiCTBUS
Ba3oBble Jloruyeckue aeiicTBUsA:

CaMOCTOATENHHO (DOPMYITHPOBATH U AKTYATM3UPOBATH IPOOIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

OIpENENATh 1eNn ACITEIbHOCTH, 3aJaBaTh apaMeTpbl U KPUTEPUU UX JOCTHIKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUYECKUX SIBICHUSX;

paspabaThiBaTh IJIaH pEHICHHUsS MpoOJieMbl ¢ y4€TOM aHalIM3a HMMEIOLIUXCS MaTepUajbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB LIESIM, OLIEHUBATH
PHUCKU TIOCIEACTBUN JESITETbHOCTH;

KOOPJAMHHUPOBaTh U  BBIIONHATH paboOTy B  YCIOBUSAX  pEAIbHOTO, BHPTYaIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHHUE MTPU PELICHUH KU3HEHHBIX TPOOIIeM.

Ba3zoBble uccienoBarenbcKue AeiicTBUSA

BJIQJIETh HAYYHON TEPMHUHOJIOTHEH, KITIOUEBBIMH MTOHATUAMHU U METOAAMHU (PU3UUECKOM HayKH;

BJIIETh HABBIKAMM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOM NIEATENbHOCTH B 001acTU (PU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB pPELIeHUs 3agad (hU3MYecKoro
COJIepKaHusl, MPUMEHEHHUIO Pa3INYHBbIX METO/I0B ITO3HAHUS;

BJIAJAECTh BHJAMHU JEATEIBHOCTM IO MOJYYEHHI0 HOBOI'O 3HaHMs, €ro HHTEpPIpETaluy,
MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3IMUYHBIX Y4eOHBIX CUTYyalUsSX, B TOM YHCIE IMPH CO3JAaHUU
y4eOHBIX MPOEKTOB B 00JacTH (PU3UKY;

BBISIBJISITh NIPUUMHHO-CIIEICTBEHHBIE CBSI3M W aKTyaJIM3UpPOBaTh 3aJady, BBIIBUTaTh THIOTE3y €€
pelleHns, HaXOIUTh apryMEHTBl JUIsl JOKa3aTeIbCTBA CBOMX YTBEPKACHWM, 3ajaBaTh INMapaMmeTpbl U
KPUTEPUHU PELICHUS;

aHAJIM3UPOBaTh IOJYyYEHHBIE B XOJI€ PEIICHUs 33Jaud pe3yNbTaThl, KPUTHUUECKU OLEHUBATh UX
JOCTOBEPHOCTb, TPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (HOpMyJIHPOBATh COOCTBEHHBIE 3a/1a4 B 00pa30BaTENIbHOM NEATEIbHOCTH, B TOM YHCIIE
IPU U3YYCHUU (PUBUKH;

NaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIbBIT;

YMETh MIEPEHOCUTD 3HAHUS 10 (PU3HUKE B MPAKTUYECKYIO 00JIACTh KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MTPEIMETHBIX 00JIacTell;

BBIJIBUTATh HOBBIE UJIEH, MPeJIaraTb OpUTrMHAIBHBIE MOAXO0/bI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE allbTePHATUBHBIC PELICHUSI.

Pa6ora ¢ nunpopmanmeii:
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BJIaJICTh HABBIKAMH MOJIy4CHUsI WHPOpMAIMKA (PU3MIECKOr0 COMEPKAHUS U3 MCTOYHUKOB PAa3HBIX
TUIIOB, CaMOCTOATCIBHO OCYHICCTBJIATH ITOUCK, aHAJIM3, CHUCTCMATHU3alUI0 W HUHTCPIPCTALHIO
HH(POpPMAIIUHU PA3INYHBIX BUIOB U (OPM PEICTABICHHUS;

OlICHUBATh JOCTOBEPHOCTH HH(POPMAIINH;

UCIIONIb30BaTh CpeACTBA WH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUH
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHM3alMOHHBIX 33Ja4 C COOJIIOJIEHHEM TpeOOBaHUM
SPrOHOMUKH, TEXHHKH O€30IMaCHOCTH, TMTHEHBI, PECYpCOCOCPEKEHHsI, MPABOBBIX M ITHYECKHX HOPM,
HOpM MH(OPMAITMOHHOHN 0€301acHOCTH;

CO3/IaBaTh TEKCThI (PH3MUECKOTO COJACPIKAHUS B Pa3IMYHbIX (popMaTax ¢ y4éTOM Ha3HAYCHUS
nH(pOopMaIuK U 1eIeBOM ayAUTOpUH, BEIOMpasi ONTUMANIbHYIO (POPMY MPEACTABIECHUS U BU3yaTU3allUU.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

OCYIIECTBIISTH OOIIEHNE Ha YpOKaX (PU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacrio3HaBaTh NPEANOCHIIKN KOH(MIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBI;

Pa3BEPHYTO M JIOTUYHO U3J1araTh CBOXO TOYKY 3PEHHUs C UCIIOJIB30BAHUEM SA3BIKOBBIX CPE/ICTB;

MIOHUMATh U MCIIOJIB30BaTh IPEUMYILECTBA KOMAHHON M UHIUBHUYaIbHOM paboThI;

BBIOMpATh TEMAaTUKy W METOAbl COBMECTHBIX JAEUCTBUH C Y4E€TOM OOLIMX HHTEPECOB U
BO3MO)KHOCTEW Ka)KJIOI0 WIEHA KOJJIEKTUBA;

MIPUHUMATD 1I€JTU COBMECTHOM 1eATeIbHOCTH, OPraHU30BbIBATh U KOOPIMHUPOBATH JEUCTBUS MO €€
JOCTHKEHHIO: COCTAaBIATh IUIAH JEWCTBUHM, pPAacCHpereisaTbh pOJIM C Yy4€TOM MHEHUN YYaCTHHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHON PalbOTHI;

OLIEHMBATh KayeCTBO CBOETO BKJIaJa M KaKJOr0 Y4YaCTHHKA KOMaHIbl B OOIIMH pe3yabTaT IO
pa3paboTaHHBIM KpUTEPUSIM;

npeniaraTb HOBBIE TIPOEKThI, OLEHUBATh MJEUM C TO3MLIMHM HOBM3HBL, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HaYUMOCTH;

OCYULIECTBJIATh IO3UTHBHOE CTPATErMYECKOE ITOBEJCHUE B PA3JIMUHBIX CHTYalUsX, IPOSBIATH
TBOPYECTBO U BOOOpaXKE€HHE, ObITh MHUIIMATUBHBIM.

PeryasitTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranm3zanmus:
CaMOCTOSITEIILHO OCYIIECTBIIATH T03HABATENBHYIO JEATEIIBHOCTD B 00JIACTH (PU3UKU U aCTPOHOMUU,
BBIBJIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATh COOCTBEHHBIE 33a4H;
CaMOCTOSTEIIBHO COCTABIIATH IUIAH PEHICHUS PACUETHBIX M KAYECTBEHHBIX 3a/a4, IIJIaH BBIIIOJHEHUS
MPAKTUYECKOI paboThI ¢ yUETOM UMEIOLINXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U NPEANOYTEHHI;
JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;
pacuIMpsATh paMKH Y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHUH;
JienIaTh OCO3HAHHBIN BBIOOp, apIyMEHTHPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTbh 3a PELLICHUE;
OLICHUBATh TPUOOPETEHHBIN OMBIT;
CIoco0CTBOBaTh (OPMHUPOBAHUIO M NPOSIBIECHUIO IPYAUMLUH B 00nacTé (PU3MKH, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJLIEKT:
JaBaTb OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3yIbTATOB LEIAM;
BJIaJIETh HAaBBbIKAMU I103HABATEIbHONW pe(IeKCUU KaK OCO3HAHUS COBEpUIAEMbIX ACHCTBUM U
MBICIUTENBHBIX IIPOLECCOB, X PE3YJIbTATOB U OCHOBAaHMIA;
MCIOJIb30BaTh NPUEMBI pedIeKCUH /7Sl OLIEHKU CUTYalllU, BbIOOpa BEPHOIO pELICHHUS;
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YMETb OLEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apT'yMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTaTOB JIEITEIbHOCTH;

MIPUHUMATD ce0sl, MOHUMAasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apT'yMEHTBI APYTUX MPU aHATU3€ PE3YJIbTATOB JEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mporiecce noctukeHus JIMYHOCTHBIX PE3YIBTATOB OCBOEHUS MPOrpaMMbl M0 (GU3HKE [Tl YPOBHS
cpenHero ooOmero o0pa3oBaHHS Yy OOYYAIOIIMXCS COBEPILIEHCTBYETCS ASMOLMOHAIBHBIN WMHTEJIEKT,
MpeIoNaralonmi cOpMUpPOBAaHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE IMOIMOHATILHOE COCTOSIHHE, BHJIETh
HaIpaBJIEHUs Pa3BUTHUsI COOCTBEHHON IMOIIMOHAIBLHOM Chephl, OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHUS, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBE/IEHUE, CIIOCOOHOCTH a/IallTUPOBATHCS K AMOIMOHATIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAI[MH, BKIIIOYAIOUIEH CTpeMJIeHHE K JOCTH)KEHHUIO IIeJId U YCIEXY, ONTUMU3M,
WHUIIMATUBHOCTh, YMEHUE JEHUCTBOBATH UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOILMOHAIBHOE COCTOSHUE JAPYTUX, YUYUTHIBATH
€ro Mpu OCYIIECTBICHUH OOILEHNUS, CHIOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO;

COIIMATbHBIX HaBBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOLIEHUS C IPYTHMH JIFOJbMU,
3a00TUTHCS, TPOSBIIATH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K konny o6yuenus B 10 kj1acce mpeiMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOHKHBI OTpakaTh
c(OpMUPOBAHHOCTH Y O0YYAIOUINXCS YMEHUIN:

JEMOHCTPHUPOBATH HA MPUMEpPaxX poib U MeCTO (U3MKU B (HOPMHUPOBAHUU COBPEMEHHOW HAyYHOMH
KapTUHBl MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJOTHWM, B MPAKTUUYECKOH JEATEIbHOCTH
JIIONICH;

YUUTBIBATh TPAHUIBI MPUMEHEHHUS W3YYCHHBIX (U3HUECKUX MOJENeH: MaTepualbHas TOYKa,
MHepLHalbHasl cucTeMa OTcuéra, aOCOIIOTHO TBEPAOE TENO, HACANbHBIN ra3, MOJAEIH CTPOSHHUS ra3oB,
KHUJIKOCTEH M TBEPJBIX TN, TOUCUHBIN SNEKTPUUCCKHUH 3apsia IPpU pelIeHnn (GU3MUECKHX 3a/1a4;

pacnio3HaBath (hU3MYECKUE SIBJICHUS (ITPOILIECCHh) U OOBSCHATh UX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUUECKOM TEOpUM CTPOEHHS BEIECTBA M JJIEKTPOJUHAMHMKH: DPABHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOIMHEITHOE ABHM)KEHHE, CBOOOJHOE MajeHHE TeN, JBIKEHHE IO OKPYXHOCTH,
WHepIus, B3auMojelicTeue Tel, auddysusi, OpOyHOBCKOE IBMKEHHE, CTPOSHHE JKUIAKOCTEH M TBEPIBIX
TeJN, U3MEHEHHEe O0bEMa TeNn MpH HarpeBaHUU (OXJIAXKICHHH), TEIUIOBOE DPaBHOBECHE, HCHApEHHUE,
KOH/IeHCallUs, TUIaBJIEHUE, KpUCTAIN3alllsl, KUIIEHHEe, BIaXXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS rasa
IIPY €0 HarpEBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXAY IMapaMeTpaMu COCTOSHHUS ra3a B M30IpoLeccax,
3JIEKTpU3aLUsl Te, B3aUMOECICTBHIE 3aps/I0B;

OIUCHIBaTh MEXaHUYECKOE MABIKEHHE, MCIONb3ys (DU3MYecKHe BEIMYMHBI: KOOpJAMHATa, IYTh,
nepeMenieHre, CKOpOCTh, YCKOpEHHEe, Macca Tejla, CHJla, HUMIIYJIbC Tela, KUHETHYeCKas SHeprus,
MOTEeHIIMATbHASL YHEPTHUSI, MEXaHWUYEeCKasi paboTa, MEXaHWYEeCKasi MOIIHOCTh; MPHU OMHCAHUU TPABUIHHO
TPAaKTOBaTh (DM3MUECKUN CMBICI HCIOJIB3YyEeMBIX BEIMYMH, MX OOO3HAYEHUS WM €JUHUIIBI, HAXOIUTh
(opMyIIBI, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMH BETHUYNHAMU;

OIKCHIBaTh W3YYCHHBIC TEMJIOBHIE CBOWCTBA TENl U TEIJIOBBIC SIBICHUS, HCIONb3YS (U3UUECKUE
BEJIMYMHBI: JIaBJIEHUE Ta3a, TEMIepaTypa, CPEIHsAs KUHETHYeCKas SHEprus XaoTUYECKOro JBMIKEHUS
MOJIEKYII, CpeTHEKBAIpATUYHAS CKOPOCTh MOIEKYI, KOINMYECTBO TEIUIOThI, BHYTPEHHsISL SHEPrus, padora
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ra3a, KOO(QQUIUHUEHT MOJIE3HOr0 AEHCTBUS TEIJIOBOTO JBUTATENs; IPH ONMCAHUU IPAaBUIBHO TPAKTOBATh
(GU3NYECKUN CMBICII HCHOJB3YEMbIX BEIMYMH, WX O0O03HAUYEHUS U EIUHUIIBI, HAXOAUTH (HOPMYIIBI,
CBSI3bIBAIOILME TAHHYIO (PM3UYECKYIO BETMUUHY C IPYTMMHU BEIUYMHAM;

ONMCHIBaTh M3YYEHHBbIE DJIEKTPUUECKUE CBOICTBA BEUIECTBA M DJIEKTPUYECKUE SBIICHUS
(mporueccbl), HCHONB3Ys (QU3MUECKUE BEJIWYMHBL: DJIEKTPUYECKHM 3apsf], D3JEKTpUYECKOoe IoJe,
HanpspKEHHOCTh TOJIA, MOTEHUHMAN, PAa3sHOCTh IOTEHIMAIOB; NPU ONKWCAHUU TPAaBUIBHO TPAKTOBATH
¢u3nYeckuil CMbICT HCHOJIb3YEMBIX BEJIUYMH, UX OOO3HAYEHHs W EIUHMIbI; YKa3blBaTh (POPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PH3UYECKYIO BEJTHUUHY C IPYTUMHU BEIIMYHMHAMH;

aHAJM3UPOBaTh (PU3NYECKUE MPOLECCH U SBJICHUS, UCHONb3Yys (U3NUYECKUE 3aKOHBI U MPUHIIMIIBL:
3akoH BcemupHoro Tsarorenus, |, Il u 1l 3akonst HeloToHa, 3aKOH cOoXpaHeHUs: MEXaHUYECKOW IHEpruH,
3aKOH COXPAHEHHs HMIIYJIbCA, IPUHLMUII CYNEPHO3ULUN CHUJI, NPUHLUI PaBHOIPABHUsS HHEPLUAIBHBIX
CHUCTEM OTCYETA, MOJIEKYJSIPHO-KMHETHUYECKYI0 TCOPHIO CTPOCHMS BEILECTBA, TAa30BBIE 3aKOHBI, CBSA3b
CpeaHel KMHETHYECKOM SHEPIUU TEIJIOBOrO JABMKEHUS MOJIEKYJ ¢ aOCOIIOTHOM TeMIepaTypoid, mepBblii
3aKOH TEPMOJUHAMMKH, 3aKOH COXPAHEHHUs DIIEKTPUIECKOro 3apsaa, 3akoH KyioHa, mpu 3TOM pas3iau4arhb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaT€MaTH4YeCKOE BBIPAKEHUE U YCIOBUsS (IpaHUIIBI, 00JacTH)
IIPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPHUHLUIBI JCHCTBUS MAIIMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB;
pas3nuyarh yciaoBUs UX 0€30MacCHOr0 UCIOIb30BAHUS B IIOBCEIHEBHOMN JKU3HH;

BBINIOJHATh OKCIIEPUMEHTHI 10 MCCIEAOBAHHIO (U3MYECKHX SBICHMM U TPOLECCOB C
UCIONB30BaHUEM NPSAMBIX U KOCBEHHBIX M3MEpeHUil, Impu 3ToM (opMynaupoBaTh HpolieMy/3anady |
TUI0TE3Y yueOHOro SKCIepUMEeHTa, COOUPATh YCTAaHOBKY M3 MPEUIOKEHHOI0 000pYyA0BaHMs, TPOBOINUTH
OIBIT ¥ (POPMYJIUPOBATH BHIBOJIBL;

OCYLIECTBIIATh NPSAMbIE U KOCBEHHbIE M3MEpPEHHs (PU3NYECKUX BEJIUYMH, IPU 3TOM BBIOMpPATH
ONTUMAJIBHBIA CIIOCOO H3MEPEHHsT W HCIONB30BaTh M3BECTHBIE METO/ABI OICHKH IOTPEUIHOCTEH
U3MEPEHUI;

UCCIIEIOBaTh 3aBUCHMOCTH MEXIy (HU3MUECKUMH BEJIWYMHAMHU C MCIOIB30BAHUEM MPSIMBIX
U3MEPEHUH, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATh pe3ybTaThl IOJIYYEHHON 3aBUCUMOCTH
(U3NYECKUX BETMYMH B BHJIE TAOIUI] U TPadUKOB, AETaTh BEIBOABI 10 PE3yJIbTaTaM MCCIIETOBAHHUS;

coOnoaTh MpaBuia 0€30MacHOro TpynAa MpU NMPOBEJCHHUU MCCIEJOBAaHUN B paMKax y4eOHOro
9KCIIEPUMEHTa, Yy4eOHO-HCCIEAOBATEIbCKOM W  IMPOEKTHOM JEATENbHOCTH C  HCIIOJIb30BAHHUEM
M3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOro 000pYy10BaHHUS;

pemaTh pacuéTHbIE 3a7aud C SIBHO 3aJaHHOM (U3MYECKOH MOJENbI0, MCIONb3Yys (DU3HUYECKHE
3aKOHBI U TPHUHIIMIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3aJaud BHIOMPATh (PU3NYECKYIO0 MOJENb, BBIICIATH
¢u3nyeckre BEIUUYUHBI U POPMYJIbI, HEOOXOAUMBIE AJs €€ pelleHUs, IPOBOAUTE Pacuy€Thl U OLIEHUBATH
peaIbHOCTh MOMYYEHHOT 0 3HaUeHHs! (PU3MUECcKOi BEIMUHMHBI,

pelmars KadyeCTBEHHbIE 3aJadd: BBICTP