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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢uszuke 0a30BOro YpoBHSI Ha YPOBHE CpelHero oOuiero ooOpa3oBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUI W TpeOOBaHUI K pe3ysibTaTaM OCBOCHMSI OCHOBHOW 00pa3oBaTeIbHOM MporpaMmsbl, npeacTtaBieHHbIx B PI'OC
COQ, a taxxe ¢ yuéTtom (enepanabHOil paboyell mporpaMMbl BOCIIMTAHMS U KOHUENIMU MpenofaBaHus yueOHOro npeamera
«Duszuka» B oOpaszoBarenbHbIX oOpraHu3anusx Poccuiickoit Denepanuu, peanu3yrONIMX OCHOBHBIE 00pa30BaTEIIbHBIC
[IPOrpaMMBl.

Conepxanue mnporpaMMbl 1Mo (GU3MKE HampaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOyuaroruxcst 10-11 knaccoB npu oOydenun ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-AESTEIbHOCTHOTO
nonxopa. [Iporpamma no gusuke coorBercTByeT TpedboBanusiM ®I'OC COO k miaHupyeMbIM JTUYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3ysibTaTaM OOy4YeHHs, a TaKK€ YUYHTHIBAET HEOOXOIMMOCTb pPEaU3allii MEXIPEIMETHBIX CBs3ei
(U3MKH C €CTeCTBEHHO-HAYYHBIMU Y4eOHBIMH IpenMeTaMu. B Hell ompenenstoTcs OCHOBHBIC LM HU3y4deHHs (PU3MKU Ha
ypOBHE cpeAHero oOmero o0pa3oBaHMs, IUIAHUPYEMbIE pPE3YJIbTaThl OCBOCHHS Kypca (U3MKU: JIMYHOCTHBIE,
MeTanpeIMeTHBIC, MpeIMEeTHbIC (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3MKe BKIIOYAET:

e IUIAHMPYEMBbIE PE3yNbTaThl OCBOCHHUA Kypca (U3MKH HAa 0A30BOM YpOBHE, B TOM YHCJIE MPEAMETHBIE PE3YNIbTAThI MO

rojam oOy4eHus;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mno rojgaM o0ydeHusl.

®du3nka Kak Hayka 0 HauOoJiee OOIIMX 3aKOHAX MPUPO/IbI, BBICTYIAsA B KauecTBE y4eOHOIo MpeMeTa B IKOJE, BHOCUT
CYLIECTBEHHBIN BKJIaJ B CHUCTEMY 3HaHHUU 00 okpyxaromieM Mupe. IIKonabHBIN Kypc (PU3MKH — CHCTEMOOOPa3yromun st
€CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB, MOCKOJIbKY (PU3WYECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIECCOB M SIBICHUH,
M3ydyaeMbIX XHUMHEH, Ouosoruen, ¢usndeckod reorpadueid u actpoHomuei. Mcmosib3oBaHME U aKTUBHOE NPUMEHEHHE
¢bu3MYecKUX 3HAHWM OMpeNeNseT XapakTep U pa3BUTUE PAa3HOOOPA3HBIX TEXHOJIOTHH B cdepe dHEPreTUKH, TPaHCIOopTa,
OCBOEHHUSI KOCMOCa, TOJYYEHHUS HOBBIX MaTEpHaJOB C 3aJaHHBIMM CBOMCTBAMHM M Apyrux. M3yuenue ¢(usmku BHOCUT
OCHOBHOM BKJaJg B (OPMHUpPOBAHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOydaromuxcs, B (HOpMHUpPOBaHHE YMEHUMH
MPUMEHSTh Hay4HbII METO/1 MO3HAHUS MPU BHITIOJHEHUH UMHU y4EOHBIX HCCIEI0BaHUM.



B ocHoBy kypca Gu3uku s ypOBHS CpeAHEro oOmiero oOpa3oBaHUs TMOJIOKEH psi UIed, KOTOpble MOKHO
paccMaTpuBaTh Kak MPUHIIMIIBI €70 MOCTPOCHHUS.

Hoesn yenocmuocmu. B cOOTBETCTBUU C HEW KypC SIBIISIETCS JOTMUECKH 3aBEPIIEHHBIM, OH COAECPKUT MaTepHall U3 BCexX
paznenoB (pU3HMKH, BKIIOUYAET KaK BOMPOCHI KIIACCHYECKOM, TaK U COBPEMEHHOMN (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBHUM C HEW Marepuan Kypca (Qu3MKU OOBETUHEH BOKPYT (U3UYECKHX TEOPHH.
Benyumm B kypce siBisieTcsi GOpMHUpPOBAaHUE MPEACTABICHUM O CTPYKTYPHBIX YPOBHSAX MaTE€PHUH, BEIIECTBE U TOJIE.

Hoesn cymanumapusayuu. EE peannsanus MpeanoyiiaracT KCIOJIb30BAHME T'YMaHUTApHOTO MOTEHIMana (HU3HUECKO
HAyKH, OCMBICTICHHE CBSI3U Pa3BUTHsI (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOJIEMaMHU.

Hoes npuxnaownoii nanpasenennocmu. Kypc QUMK mpeamnonaraeT 3HAKOMCTBO C IIMPOKUM KPYTroM TEXHUUYECKHX U
TEXHOJOTHYECKHUX MPUTIOKEHUHN U3yUYEeHHBIX TEOPHUM U 3aKOHOB.

Hoesn skonocuzayuu peannsyeTcsl MOCPEICTBOM BBEICHHS 3JEMEHTOB COJEP)KaHUs, MOCBSIIEHHBIX KOJIOTUYECKUM
npobyiieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke oOCyXIeHus mpobdiieMm
PalMOHAIIBHOTO MPUPOJIONIOIB30BAHUS U SKOJIOTMYECKOM 0€30MacHOCTH.

Crepx’HEBbIMU 3JIEMEHTaMH Kypca (GU3HKK HAa YPOBHE CPEIHEro OO0IIero o0pa3oBaHUs SBISIOTCS (PU3NUYECKHE TEOPHUH
(bopMupoBaHUE TPEACTABICHUNA O CTPYKTYype MOCTpOeHUs (HU3UYECKON Teopuu, posin (HyHIaMEHTATBHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX IMPEACTABICHUSIX O MPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPUH, IS OMKUCAHUS €CTECTBEHHO-
HAyYHbIX SIBJICHUH U MPOIECCOB).

CHUCTeMHO-IeSTEeNbHOCTHBIM MOAX0J B Kypce (U3MKM peanu3yeTrcss TMpexae BCero 3a CYET OpraHu3aluu
AKCTIEPUMEHTAIILHON JIeATeNIbHOCTH oOyuaromuxcs. g 6a30Boro ypoBHs Kypca (PU3UKH — 3TO UCIOJIb30BAHUE CUCTEMBI
(bpOoHTaNBbHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U TAOOPATOPHBIX paboT, KOTOPHIE B IporpaMmme 1o (pusuke 0ObeAMHEHBI B
OO CIUCOK YYEHUUYECKUX MPAKTUYECKUX padoT. BriieneHne B yka3aHHOM IMepedHe J1ab0opaTOPHBIX padOT, MPOBOIUMBIX
JUISL KOHTPOJSL W OLIEHKH, OCYIIECTBIISIETCS Y4YaCTHHKaMH 0O0pa30oBaTEIbHOTO IMpolecca HUCXOJs U3 OCOOEHHOCTEU
IJIJAHUPOBAaHMS W OCHalleHus1 kaOuHetra ¢u3uku. I[Ipu 3TOM obecrnedynBaeTcsl OBJaJeHHE OOYYAIOIIUMUCS YMEHUSMHU
MPOBOANTH KOCBEHHBIE U3MEPEHUS, UCCIIEAOBAHUS 3aBUCUMOCTEN (PU3NUECKUX BETMYMH U MOCTAHOBKY OMBITOB MO POBEPKE
MPEJIOKEHHBIX TUIIOTE3.



Bonbiioe BHMMaHUE YJENSETCS PEUICHUI0 PAacUETHBIX M KAavyeCTBEHHbIX 3anay. [lpu sTomM 11 pacu€THbIX 3a/1ay
MIPUOPUTETOM SIBJISIOTCS 3a7a4d C SBHO 3aJaHHOW (PU3UUYECKON MOJECIBIO, MO3BOJISIONINE MPUMEHITh U3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTHU KaK U3 OJHOTO pazjesia Kypca, TaK U MHTETPUPYs 3HAHUS U3 pa3HbIX pa3zienoB. /[ KauecTBEHHBIX 3ajad
MIPUOPUTETOM SIBIISIIOTCS 3aJlaHUsl Ha OOBSICHEHUE MPOTEKaHUsl (PU3NYECKUX SBJICHUA W MPOLECCOB B OKPYKAIOUIEH KU3HU,
TpeOyroire BbI0opa (PU3NUECKO MOJIETH JIsl CUTYallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBUM ¢ TpeboBanusmMu PI'OC COO k maTepuaibHO-TEXHUYECKOMY OOECTeUYeHHI0 y4eOHOTo Ipoliecca
0a30BbI ypOBEHb Kypca (PU3UKHU HA YPOBHE CPEIHETO OOIIEro 0O0pa3oBaHUs JOJKEH U3y4aThCs B YCIOBHSX MPEIMETHOTO
kabuHeTa (PU3WMKH WM B YCJIOBHSIX MHTETPUPOBAHHOTO KaOWHETAa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIA. B kaOunere
(bU3UKH TOJKHO OBITH HEOOXOIUMOE JTA00paTOpHOE 00OPYAOBAHUE JIJIs BBIMOJHEHMS YKa3aHHBIX B Mporpamme no (Qusuke
YUYEHHUYECKHUX MPAKTUYECKUX PaboT U IEMOHCTPAlMOHHOE 000PYI0BaHUE.
JlemoHCTpannoHHOE 000pynOBaHWE (HOPMHUPYETCS B COOTBETCTBUHM C MPUHIUIIOM MHHUMAIBHOW JOCTATOYHOCTU U
o0OecreunBaeT TOCTAHOBKY TIEPEUMCICHHBIX B TporpamMme Mo (u3uKe KITIOYEBBIX JAEMOHCTPALMNA JJIsi HMCCICIOBAHUS
M3Y4aeMbIX SBJICHUU U MTPOIIECCOB, SMIUPUIECKUX U (PYyHIAMEHTAILHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.
JlabopaTopHoe o0OOpynOBaHUE [JIsi YUYEHMUYECKHX MPAKTHYECKUX paldoT GopMupyeTcs B BUJE TEMAaTHUYECKHUX
KOMIUJIEKTOB M OOECne4YrBaeTcss B pacu€éTe OJHOTO KOMIUIEKTa Ha JBYX oOydarouuxcs. TeMaThyecKue KOMILIEKThI
1abopaTOpHOTO 000PYIOBAHUS JOJDKHBI OBITh TTOCTPOCHBI HAa KOMIUIEKCHOM HWCIIOJIB30BAHUM AHAJIOTOBBIX W IHU(POBBIX
pUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BHJI€ TIU(PPOBBIX TaOOPATOPHUIA.
OCHOBHBIMU 1IEJISIMU U3y4Y€HHS (PU3UKHU B 00111eM 00pa30BAHUHU SIBIISIIOTCS:
e (QopMupoBaHuE HUHTEpeca U CTPEMJICHHUS OOYYAIOMIMXCS K HAay4HOMY HW3YYEHHUIO MPUPOJIbI, pPA3BUTHE HX
MHTEJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHHN O HAYYHOM METOJAE TMO3HAHWUA W (OPMHUPOBAHHUE WCCIICIOBATEIHCKOTO OTHOIICHHS K
OKPYXKAIOIIM SIBJIICHUSIM;

e (opMupoBaHHME HAyYHOTO MHUPOBO33PEHHUSI KaK pe3ysibTara H3y4YeHUS OCHOB CTPOEHUS MaTepuud U
(dbyHIaMEHTaNIbHBIX 32aKOHOB (DU3UKH;

e (opMupoBaHuE YMEHHI OOBSICHATH SBJICHUS C UCIIOIH30BAaHNEM (DU3NISCKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHue npencTaBICHNUN O POJIH (PUUKH JIJIs1 PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.



JlocTikeHue 3THX Iiesield o0ecreuynBaeTcs PElIeHUEeM CIeAYIOIMX 3aJad B Mpolecce M3ydeHus Kypca (DU3UMKH Ha
YpOBHE cpesiHero o011ero 0opa3oBaHus:
e TMpUOOpETEeHNEe CUCTEMBI 3HAHUK 00 0OIUX (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUAX, BKIIOYAsT MEXaHUKY,
MOJIEKYJIAPHYIO (DU3UKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U 3JI€MEHThI aCTPOPU3UKHY;

e (opMupoBaHUE yMEHUI NPUMEHSATH TEOPETUUECKUE 3HAHUS ISl OOBCHEHUS (PU3NYECKUX SBJICHUN B IPUPOJE U TS
NPUHATHUS TPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOEHHE CITOCOOOB pEIICHUs Pa3INYHbIX 3a/1a4 C SIBHO 3a/IaHHOM (PU3NYECKOM MOAEIBIO, 33/1a4, MOAPa3yMEBAOIINX
CaMOCTOSITENIbHOE CO3JJaHNe (PU3NUECKON MOJIETH, aJIeKBAaTHOM YCIOBUSAM 3a/1a4H;

e TOHMMaHUE (PUBNYECKUX OCHOB U MPUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOJIOTMUYECKUX MPOIECCOB, UX
BJIMSIHUS Ha OKPY>KAIOIILYIO CPELy;

e OBJIAJICHUE METOJIAMH CAMOCTOSTEIHHOTO TUIAHMPOBAHUS W MPOBEIACHUS (DU3NUECKUX HKCIICPUMEHTOB, aHAIHM3a U
WHTEpIpeTanuy HHPOPMaIUU, OTIPEICTICHHUS JOCTOBEPHOCTH MOTYYEHHOTO PE3yJIbTaTa;

e CO3JIaHUE YCJIOBHM JJISI Pa3BUTHSI YMEHHUI ITPOEKTHO-UCCIIEIOBATEIBCKON, TBOPUECKOU IESITEIbHOCTH.

Ha wusydenue ¢uszuku (0a30BbIiI YPOBEHb) Ha YpPOBHE CpeaHEro oomiero oopazoBanus orBoautcs B 10 kimacce — 68
yacoB (2 Jaca B HEJIEINIO).

[Ipenmaraemeiii B mporpamme mo (U3MKe TEpeueHb J1ab0paTOpHBIX padOT W OMBITOB HOCHT PEKOMEHAATEIIbHBIN
XapaKkTep, YUUTEIb JCIaeT BHIOOP MPOBEACHHS JTAOOPATOPHBIX padOT U OMBITOB C YUYETOM WHAMBUIYATBHBIX 0COOCHHOCTEH
oOy4Jaronmxcsi, CIMcKa 3KCIEPUMEHTANIBHBIX 3a/IaHUM, MPeJIaraéMbIX B paMKaX OCHOBHOT'O FOCYJJapPCTBEHHOTO SK3aMEHa 10
busuke.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHMUS
®u3uka — Hayka o mpupone. Hayunele MeTOAbl MO3HAHUSA OKpYKArOWEro Mupa. Ponb dKCriepuMeHTa W TEOpUM B
IIPOLIECCE MMO3HAHUS IPUPOJIbI. DKCIEPUMEHT B (PU3HKE.
MonenvpoBanue ¢puznueckux siBIeHUM U npoueccoB. Hayunbsle runoressl. Gusnuecknue 3akoHbl U Teopuu. ['paHuUIb!
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpuHIIUT COOTBETCTBUSL.
Ponb 1 MmecTo (pu3uku B pOpMUPOBAHUN COBPEMEHHOW HAYYHOW KApTUHBI MUPA, B IPAKTUYECKON ACSITEIbHOCTH JIOICH.
Jlemoncmpayuu
AHanorosble 1 IU(PPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmxeHne. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEHMS. Cructema otcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeHssl CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHUE MAaTEPUAIBHOM TOUKH, UX MTPOECKLIUU
Ha OCHU CUCTEeMbI KoopuHat. Cl0KeHHEe NepEeMENICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE NPSAMOJMHEWHOE MABIKEHHE. ['paduku 3aBUCUMOCTH KOOPJIWHAT, CKOPOCTH,
YCKOPEHUS, IIyTH U NEPEMEIICHUS MaTEPUAIBHOW TOYKH OT BPEMEHH.

CBoOoaHOE najieHue. Y CKOpeHre CBOOOIHOTO MaJIeHUs.

Kpusonunennoe asmxenne. /[BmykeHne MaTepuagbHON TOYKHU IT0 OKPYKHOCTH € IOCTOSIHHOW IO MOAYJIIO CKOPOCTBIO.
VYrnoBasi CKOpPOCTb, THHEWHAsA CKOpocTh. [lepuon u yactota obpamienus. LleHTpocTpeMuTenbHOE YCKOpPEHHE.

TexHuyeckne ycTpoWCTBa W MPAKTUYECKOE NPUMEHEHHE: CIHUJIOMETP, IBH)KCHUE CHAPANIOB, LIEMHBIE U PEMEHHBIC
nepenayu.

Jlemoncmpayuu

Mopeinb cucteMbl OTCYETA, MILTIOCTPALUS KHHEMATHYECKUX XapaKTEPUCTUK JBUKEHUS.



[IpeoOpazoBaHue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

Habmonenue nBrkeHus Tena, OpomeHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHHUS.

HanpasneHnue ckopocTy Ipu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3ydenne HepaBHOMEPHOIO IBUKEHUS C LIEJIBIO ONPENEIIEHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXAY IyTAMH, IPOWIECHHBIMM TEJIOM 3a IIOCJIEIOBATENIbHBIE PABHBIE NPOMEXKYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHUM C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBUKEHHUS IAPUKA B BA3KOM )KUIAKOCTH.

Nzyuenne nuxeHus Teaa, OpOIIEHHOTO TOPU3OHTAJIBHO.

Tema 2. /lunamuka

IIprammn otHOcuTenbHOCTH ['amunes. Ilepsoii 3akoH HeroToHa. IHEpIManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HbroTOoHa 171 MaTepualibHOM TOYKHU. TpeTuil 3aKoH
HproToHna 111 MaTepuanbHbIX TOYEK.

3akoH BceMUpHOro Tsarorenus. Cuia TsoxecTH. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoybxenusi, kaueHusi). Cumna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS U CUJia
Tpenus nokosi. Koapduunent tpenusi. Cuna COnpoTUBICHUS IPU IBHXKEHUH TeJla B )KUAKOCTH WIIU Tra3e.

[TocTynarenbHOE U BpaliaTeabHOE ABMKEHUE a0COMIOTHO TBEPIOTO Tena.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpalieHus. [1nedo cumbl. YcnoBus paBHOBECHs TBEPIOIO Tea.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHHE: TTOAIINITHUKH, IBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenne nHepuuM.

CpaBHeHHE MacC B3aUMOJEHCTBYIOIIUX TEI.

Bropoi 3akon HproToHa.



N3mepenue cu.

CrnoxxeHue CHJL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Ae(POpMaIliH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

Nzydenne nBmxeHust Opycka 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM 00pasiie, OT UX aehopmaliiu.

HccnenoBanue yciioBHil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3akonvl coxpanenus ¢ MexanHukKe

NmMnynbec MatepranbHOM TOUKH (T€Ja), CACTEMbl MaT€pUANbHBIX TOYeK. VIMIyJIbC CUIJIBI U UBMEHEHUE UMIYJIbCA Tea.
3aKOH COXpaHEHUs UMITyJIbca. PEaKTUBHOE IBM>KEHHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunerunueckasi s3Heprus MarepuainbHoOil Touku. Teopema 00 M3MEHEHUU KUHETUYECKON SHEPTUH.

[ToTenmmanpHas »Heprus. [loTeHnmanpHas 3HEprus ynpyro aeGopMUPOBAHHOW MPYKUHBI. [loTeHIMaNbHAsT SHEPTrus
Tesna BOJIM3U MOBEPXHOCTH 3€MIIH.

[loTeHumanbHble U HEMOTEHUHMAIbHbIE CUJbl. CBsI3b paOOThl HEMOTEHIMAIBHBIX CUJI C M3MEHEHHEM MEXaHWYECKOH
DHEPIrUM CUCTEMBI TEJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHn4eCcKne yCTPOMCTBA U MPAKTUYECKOE TPUMEHEHHE: BOJIOMET, KOTIEP, MPYKUHHBIN NTUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

[lepexon moTeHLIMAIBHON YHEPTUHN B KHHETHUECKYIO U OOPATHO.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi



N3ydeHne abCOIOTHO HEYNPYroro yJaapa ¢ IOMOIIbIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBA3M pabOTHI CUIIbI C M3MEHEHNEM MEXaHMYECKOW SHEPTUHU Tejla Ha MPUMEPE PACTIKEHHS] PE3UHOBOTO
KIyTa.

Paznen 3. MoJsiekyJsipHasi Gu3uKa 1 TEePMOJAMHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KHHETUYECKOW TEOPUU M WX OMBITHOE 00OCHOBaHWE. bpOoyHOBCKOE IBUKEHUE.
Huddysus. Xapaktep IBHKEHHUS U B3aUMOJICHCTBUS YaCcTHI] BellecTBa. Mo CTPOCHHS Ta30B, KUJIKOCTEH U TBEPJIBIX TEI
U OObSICHEHHME CBOMCTB BEIIECTBA Ha OCHOBE 3THUX Mojenei. Macca u pasmepbl Mosekys. KomudecTBo BelecTsa.
[ToctrostnHass ABorapo.

Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. [lkana remneparyp Llenscus.

Monens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETHUECKOW TEOPUHU HICATBHOTO Ta3a. AOCONMIOTHAS
TeMIIEpaTypa KaKk Mepa CpeaHeld KNHETUUYECKOM YHEPTUU TEIJIOBOTO JABMKEHHUS yacTul ra3a. [llkana temneparyp KenpBuna.
I'azoBbie 3akoHbI. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon [lanerona. M3omponeccsl B UACaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BeliecTBa. [ 'paduyeckoe npecraBieHrne n30MpoIeccoB: H30TepMa, U30Xopa, n30oapa.

TexHuyeckue ycTporucTBa U NPaKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEUIECTBA, (OTOrpapuu MOJIEKYJ OPraHMYECKUX COSTUHEHUHN.

OnbiThl 10 U HY3UN KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOTO JTBUKECHHUSL.

Mogens onbita llTepHa.

OnbIThI, TOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aNMOICUCTBUS.

Mogens, HIUTFOCTpUpPYIOLIas MPUPOAY AABICHHUS I'a3a Ha CTEHKU COCYa.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UI€AIbHOTO T'a3a, U30MPOIIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamopHvie pabomoi



OnpeneneHre Macchl BO3/IyXa B KJIACCHOW KOMHATE HA OCHOBE U3MepeHUN 00bEMa KOMHATBI, JABJICHUSI U TEMIIepaTyphl
BO3/yXa B HEW.

HccnenoBanue 3aBUCMMOCTH MEX]Ty TapaMeTPaMu COCTOSTHUS pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

Tepmogunamuueckas cuctemMa. BHYTpeHHsISI dHEprus TEPMOJMHAMHYECKOM CHCTEMbl U CIOCOObI €€ W3MEHEHUS.
KonuyectBo TtemnoTel u pabota. BHyTpeHHsisi sSHeprusi OJHOATOMHOTO HAEATbHOrO rasza. Buasl Temionepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIUS, U3IyUCHHE. Y IeTbHAs TeIIOEMKOCTD BellecTBa. KoanuecTBo TEmIoThl pH TeIionepeaaye.

[Tonsitue 06 agunadbatHoM mporiecce. [lepBbiil 3akoH TepMoauHaMuKu. [IpruMeHeHre nepBoro 3akoHa TEPMOAMHAMHUKH K
u3ornpoiieccam. ['paduyeckas nHTepnpeTanus padboThl rasa.

Bropoii 3akon TepmoauHaMuki. HeoOpaTMoCTh MPOIIECCOB B MPUPOJIE.

TemnoBeie mamuubl. [IpuHIUOBL TEHCTBUS TEIIOBBIX MamuH. [IpeoOpa3oBaHus 3HEPTUHM B TEIUIOBBIX MalllMHAaX.
Koadounuent nonesnoro naeiictBus temnoBord Mammubl. Hukn KapHo u ero ko3@uimeHT mnone3Horo AencTBUS.
DKOJIOTHYECKHE MPOOIEMbI TETNIO3HEPTETUKH.

TexHuueckue ycTpolCTBa U MPAKTUUYECKOE MPUMEHEHHUE: JBUTATENIb BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK,
KOHUIIUOHED.

Jlemoncmpayuu

M3MmeHeHre BHYTpEHHEN SHEPTUu Tejla Py COBEPILEHUU PabOThI: BBIJIET MPOOKH M3 OYTHUIKM MO AEUCTBUEM CXKATOTO
BO3/yXa, HarpeBaHue d(pupa B JJaTYHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTpAITH).

N3meHeHue BHYTpEeHHEH sHeprun (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OnbIT 0 aAnabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3IYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, BUTATENsl BHYyTPEHHETO CTOPaHusl, PEaKTUBHOTO JBUTATES.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

N3mepenune yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecamnivie cocmoanus eewjecmea. Pazosvie nepexoovl

[TapooOpazoBanue u KoHAeHcarus. Mcmapenue w kumeHwe. AOCONIOTHAs W OTHOCHTENIbHASs BIAXHOCTh BO3IyXa.
Hacpimennsiii nap. Y aenpHas TEII0Ta napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATyPbl KUTIEHUS OT JaBJICHUS.



Teépnoe Tteno. Kpucrammmueckue u amopdHbie Tena. AHHU30TPONHS CBOWCTB KpHUCTALIOB. JKHIKHE KPHUCTAJLIBI.
CoBpemeHHbIE MaTepuaibl. [IaBieHne U KpucTaUIH3aIMs. Y IeIbHAs TeIuioTa riaBieHus. CyOommMarnus.
VYpaBHeHue TeniaoBoro OamaHca.

TexHudeckre YCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH
MOJTy4YE€HHUS COBPEMEHHBIX MAaT€pPUAJIOB, B TOM YHUCJIE HAHOMATEPUAJIOB, © HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX NAPOB.

Kunenue npyu moHWKEHHOM J1aBJICHUH.

Crioco0bl U3MepeHus BIAKHOCTH.

HabutoieHue HarpeBaHus U MJIaBJICHUS KPUCTAITIMYECKOIO BELIECTBA.
JleMOHCTpanust KpUCTaJuIoB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenne 0OTHOCUTENBHON BIIAXKHOCTH BO3AYXaA.

Paznen 4. JaekTpoanuHammnka

Tema 1. dnekmpocmamuxa

DneKkTpu3anms Ten. OJNEKTpUYEecKud 3apsan. JIBa Buaa 53JIEKTpUYECKHX 3apsiiaoB. IIpOBOIHMKHM, AWANEKTPUKH H
NOJIYIIPOBOAHUKH. 3aKOH COXPAHEHUS AIEKTPUUYECKOTr0 3apsia.

BzaumopeiictBue 3apsaoB. 3akoH Kynona. TodeuHbll 3€KTpUUECKUH 3apsaa. DiekTpuueckoe nose. Hanpssk€HHOCTh
ANEKTPUYECKOTOo NoJst. [IpyuHIuMI cynepno3numu 3JIeKTPUIECKUX MoseH. JIMHUM HaNpsy)KEHHOCTH 3JIEKTPUYECKOTO ITOJIS.

Pabota cun snextpocratuueckoro mois. I[lorennman. Pasnoctes moteHumanoB. IIpoBOAHMKM U AMPIEKTPUKH B
ANEKTPOCTATUYECKOM MoJie. [{usnexkrpruueckas MpOHUIAEMOCTb.

OnekTpoéMkocTb. KoHnneHcaTop. DIeKTpoEMKOCTh MIIOCKOT0 KOHJEHCATOPA. DHEPTUs 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE NMPUMEHEHHE: DJIEKTPOCKOI, AJIEKTPOMETP, AIEKTPOCTATUYECKas 3alluTa,

3a3eMJIEHUE 3JIEKTPONIPUOOPOB, KOHACHCATOP, KOMUPOBAIbHBIN anmapaT, CTPYHHBIN PUHTED.
Jlemoncmpayuu



YCTpONCTBO M IPUHIIUII IEMCTBUS AJIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TEII.

DIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJI.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIONIAJAM IIJJACTHUH, PACCTOSHUS MEXAY HUMU U
JIUAJIEKTPUYECKOU MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 35meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTpUUYECKOro Toka. Mctounuku Toka. Cuina toka. [locTOSHHBIN TOK.

Hanpsxkenue. 3akon OMa 1711 y4acTka LEHu.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE CONPOTUBIEHHUE BemecTBa. [locinenoBarenbHOe, MapalljIeENbHOE,
CMEILIAHHOE COECAMHEHNE POBOIHUKOB.

Pabota snexktpuyeckoro Toka. 3akoH [xoyns—JIenna. MOIHOCTb AIEKTPUYECKOrO TOKA.

DONEeKTpOABMKYIIAs CHJIa M BHYTPEHHEE COMNPOTUBIECHUE MCTOYHMKAa ToKa. 3akoH OMa ajig MoJHOM (3aMKHYTOM)
aneKkTpuueckon nenu. KopoTkoe 3ambIKaHue.

DJIEKTPOHHAsI MPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTh CONPOTHUBIIEHUS METAUIOB OT TEMIEPATYpPHI.
CBepXnpoBOJIUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W TMpUMECHas MPOBOAUMMOCTh MNOJynpoBOoAHUKOB. CBolcTBa P-N-mepexona.
[ToynpoBOIHUKOBBIE TPUOOPHI.

DNEKTPUYECKUN TOK B PACTBOPAX M PACIIABAX AIEKTPOIUTOB. DIEKTPOJUTUUECKAS JUCCOLMALMS. DIEKTPOIIU3.

DNeKTpUUEeCKUil TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [Ina3ma.



TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP, PEOCTAT, WCTOYHUKH TOKA,
AIIEKTpOHArpeBaTe/ibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBICHMS, BAKyyMHBIM JHOJ,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTUBIICHHS UWIMHAPUYECKUX IMPOBOAHUKOB OT JUIMHBI, IUIOIIAAM IIONEPEYHOrO0 CEYCHUS W
Marepuaa.

CMmelaHHOe COeIMHEHHE TPOBOIHUKOB.

IIpsiMoe wu3MEpeHHe >IEKTPOABMXKYIIEH CHibl. KOpPOTKOE 3aMbIKaHHME TajJbBaHHYECKOIO 3JIEMEHTa M OLICHKA
BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit pa3psaa U IpOBOAUMOCTB BO3/1yXa.

OnHOCTOPOHHSIS IPOBOAUMOCTD THOAA.

Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomoi

N3ydenune cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenne 2eKTpOoABHKYIIEN CHIIBI MCTOYHUKA TOKA M €T0 BHYTPEHHETO CONPOTHUBIICHUS.

Habutoienue snexrponaunsa.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 10 Kjiacce OCyIIECTBISAETCS ¢ YUETOM COJEPIKATEIbHBIX MEXIPEIMETHBIX
CBsI3€H ¢ KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduil U TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBA3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUA: SBIIEHWE, HAy4HbIH (DakKT,
rUnoTe3a, GU3NYeCcKas BEIMUMHA, 3aKOH, TEOpHs, HAOII0EHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, JIMHEWHas (QyHKUMs, napadoia, runepbona, ux rpa@uku U CBOWCTBA,
TPUTOHOMETpUUECKHE (PYHKIMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX ITPOEKIIMU HA OCH KOOPJIMHAT, CII0KEHNE BEKTOPOB.



Buonocus: mexaHndyeckoe ABM)KEHUE B XKUBOW mpupojne, 1up@dysus, 0ocMOC, TEINIOOOMEH KHUBBIX OPraHU3MOB (BH/IbI
TEIJIONEPEauH, TEINIOBOE PABHOBECHE), JIIEKTPUUECKHUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpPHAs Macca, TEIIOBbIE
CBOMCTBA TBEPABIX TEJ, JKUAKOCTEM M Ta30B, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, J3JICKTPOJUTHUYECKAs IUCCOLMALU,
raJIbBaHUKA.

I'eocpaghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0ApPOMETpP, TEPMOMETP.

Texnonocus: npeoOpa30BaHUE ABUKEHUN C UCIOJIB30BAHUEM MEXAHM3MOB, YUYET TPEHUS B TEXHUKE, MOJAIIMITHUKH,
HCIIOJIb30BAaHUE 3aKOHA COXPAHEHMSI UMITYJIbCa B TEXHUKE (pakera, BOAOMET U APYIHE), JBUTaTEIb BHYTPEHHETO CrOPaHUs,
napoBasi TypOuHa, ObITOBOM XOJOAWIBHUK, KOHIULIMOHEP, TEXHOJIOIMH NOJyYEHHUsI COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCIIE
HaHOMAaTEpHAJIOB, U HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHOOpPOB, KCEPOKC, CTPYHHBIN
MPUHTEP, SIEKTPOHATPEBATENbHBIE PUOOPHI, DIEKTPOOCBETUTENIbHbIE TPUOOPHI, rajJbBaHUKA.



INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS NTPOI'PAMMBLI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

OcBoenune yuebHoro npeamera «Pusnka» Ha YpOBHE cpemHero obmiero oopa3zoBaHus (0a30BbId YPOBEHB) JOJIKHO
00€CTICYUTh JOCTHYKEHUE CIICTYIOIIUX JTMYHOCTHBIX, METAIPEJMETHBIX U TPEAMETHBIX 00pa30BaTEeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS Y4eOHOTo mpeameTa « PU3uKa» JOKHBI OTpaXxaTh TOTOBHOCTh M CIIOCOOHOCTD
oOy4aromuxcsi PyKOBOACTBOBATbCA CMOPMUPOBAHHOM BHYTPEHHEH MO3UIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAlVi, MO3UTHUBHBIX BHYTPEHHUX YOEXKJIEHUH, COOTBETCTBYIOILIMX TPAJAULUOHHBIM LIEHHOCTSIM pPOCCUICKOrO
oOl1ecTBa, paclIMpeHUE KU3HEHHOIO ONbITA M OIBITA JAESITEIbHOCTH B IPOLECCE pealu3alli OCHOBHBIX HaIIPABJICHUI
BOCIIUTATEILHON JESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMHU O0YYaIOLIErocsi Kak akKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUHCKOIO
00I11eCTBA;

NPUHATHE TPATUIIMOHHBIX 00IIEUYETIOBEUECKUX TYMAaHUCTHUECKUX U JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO [JE€ATEJIBbHOCTh B MHTEpEcax TIpakJaHCKOro oOIIecTBa, Yy4acTBOBaTh B
caMOyTpaBlieHUH B 00pa30BaTEIbHON OpraHU3aIlNH;

YMEHHE B3aUMO/ICHCTBOBATh C COLIMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUM € UX (PYHKLUMSIMH U HA3HAYEHHUEM;

TOTOBHOCTb K T'YMaHUTAPHOM U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh POCCUICKON TPa)TaHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K IOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHUICKUX Y4YE€HBIX B o0nacTu (pU3MKU U
TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;



CIIOCOOHOCTh  OIICHWBATh CHUTYAaIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HA MOPAILHO-
HPABCTBEHHBIE HOPMbI U LICHHOCTH, B TOM YHUCJIE B AEATEILHOCTUA YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJIa B TOCTPOECHNUE YCTOWYUBOTO Oy TyIIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHHS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJItOUas SCTETUKY HAYYHOI'O TBOPUECTBA, MPUCYILETO (PU3NUECKON HAYKE;

5) TpyA0BOTO BOCITUTAHUSI:

WHTEPEC K pa3InuHbIM chepaM nmpodeCcCHOHATBHON NEITeILHOCTH, B TOM YUCJIE CBSI3aHHBIM C (PHU3UKOW M TEXHUKOM,
yYMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp OynyIiel npodeccruu u peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE MJIaHBI;

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1acTU (PU3UKH HA MPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrNYeCcKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh IKOJIOTHIECKOM KYJIBTYPhI, 0CO3HAHUE TJI00ATLHOTO XapaKTepa SKOJOTUUECKUX TTPOOIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JEUCTBUN B OKPYXKAIOLIEH Cpe/le HA OCHOBE 3HAHMUS LIEJEH YCTOMYMBOrO Pa3BUTHUS
YEJI0BEYECTBA,

pacuIMpeHHe OMbITa IEATEILHOCTH KOJIOIMUYECKONW HAPaBIEHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUM 10 (DU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOopMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IEHHOCTH HAYYHOU NIEATEeITLHOCTH, TOTOBHOCTh B MPOIECCE U3YUEHUs (PU3UKHU OCYIIECTBISATH MPOEKTHYIO
Y UCCIIEOBATENbCKYIO AEATEIbHOCTh HHANBUYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble JJornueckue aeiicTByA:
CaMOCTOSITENTEHO (hOPMYITHPOBATh U aKTYaJTM3UPOBAThH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPENETATh SN JEITEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U ITPOTUBOPEUUS B paCCMaTPUBAEMBbIX (PU3NUECKUX SBIICHUSIX;



pa3pabaThiBaTh IUTAH DPEIICHHUS TPOOJEMBbI C y4ETOM aHalM3a MMEIONMIMXCS MaTepUajbHBIX W HEMaTePHATbHBIX
pecypcos;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIEJAM, OILICHUBATh PUCKHU
MOCJIEICTBUM NCATEIBHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH PadbOTy B YCIOBUSIX pPEaJbHOTO, BHUPTYAJIBHOTO U KOMOMHHPOBAHHOTO
B3aUMOICUCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBhIe uccieaoBaTe/ILCKHeE 1eCTBUA.

BJIaJIETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU IMMOHITUSAMU U METOJIaMH (PU3UYECKON HAYKH;

BJIaJIeTh HaBbIKAMU y4eOHO-UCCIEI0BATEILCKON U MPOEKTHON NEITeIHbHOCTH B 00J1aCTH (DU3UKHU, CTIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSTETLHOMY TIOMCKY METOJIOB peIIeHHs 3adad (PU3UYECKOTO COJCp)KaHMs, MPUMECHEHHUIO
Pa3JIMYHBIX METO/I0B MO3HAHMUS;

BJIQJIETh BHJAMHU JCSATEILHOCTH IO TOJYYEHHUIO HOBOTO 3HAHMS, €ro HWHTEpIpeTaluu, IMpeoOpa3oBaHUIO U
MIPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX CUTYaIMSIX, B TOM YHCIIE TIPU CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh IPUUYUHHO-CIIC/ICTBEHHBIE CBSI3U U aKTYalIM3UPOBATh 3aJ1auy, BbIJIBUTATh TUIIOTE3Y €€ PEICHUS, HAXOIUTh
apryMEeHTBI JIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a]]aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

AHAJIM3UPOBATh TOJYYEHHBIE B XOJAE PEUICHHS 3aJa4u PE3yJIbTaTbl, KPUTUYECKU OLCHUBATH UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATHh U3MEHEHHUE B HOBBIX YCIIOBHSX;

CcTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJlauyl B 00pa30BaTEIbHOW JEATEIIBHOCTH, B TOM YHUCJIE NPU H3YYCHUU
buzukwy;

JIaBaTh OIEHKY HOBBIM CHUTYAIlHSIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

yMETb MEPEHOCUTH 3HaHUS 10 (PM3UKE B MPAKTUUECKYIO 00JIaCTh )KU3HEACSITEIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIaCTelH;

BBIJIBUTaTh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAIBHbBIC MOJIXObl U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, JOMMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unopmanmeii:



BJa/JeTh HaBBIKAMHM TMOJIydeHUS UHGOpMAMU (PU3NYECKOTO COJAEpP)KAaHUA U3 HMCTOYHHKOB pPa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISATH MOUCK, aHAIN3, CUCTEMATU3ALMI0O U UHTEPIIPETALNI0O HHPOPMAIIUN PA3IUYHBIX BUIOB U
dbopm mpeacTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAaIU;

UCTOJb30BaTh CpeNCcTBAa HH(GOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PELUICHUH KOTHUTHUBHBIX,
KOMMYHHMKATHUBHBIX W OPraHU3alMOHHBIX 3aJad C COOJIOJeHHEM TpeOOBaHUII SProOHOMUKH, TEXHUKU O€30MacHOCTH,
TUTHUEHBI, peCypcocOepexeH s, MPaBOBBIX U STUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 6€3011acHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COJCpKAaHMUA B PA3NIUYHBIX (opmarax ¢ ydy€ToM Ha3Ha4deHHus HH(poOpManuu u
1IeJIEBOM ayTUTOPHH, BBIOMpAsi ONTUMAIIbHYIO (DOpMY MpEICTaBICHUS U BU3YyalIU3allnu.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

OCYILIECTBIISATh OOLIEHUE HAa yPOKaxX (PU3UKU U BO BHEYPOUHOH AESATEIBbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH()IUKTHBIX CUTYalluil U cMAr4aTh KOH(IUKTHI,

Pa3BEPHYTO M JIOTUYHO MU3J1araTh CBOIO TOUKY 3PEHMS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEACTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYATbHON PaOOTHI;

BbIOMpATh TEMATUKY U METOJbI COBMECTHBIX JCUCTBUMN C yUETOM OOIIKUX MHTEPECOB U BO3MOXKHOCTEH Ka)I0T0 WiIeHa
KOJUIEKTHBA;

IIPUHUMATh LEJIM COBMECTHOMN NEATEIBbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JEUCTBUSA MO €€ JTOCTHUKECHUIO:
COCTaBJIAATh IUIAH JIEHCTBUM, pacupenessiTh pojid ¢ y4€TOM MHEHUN yYaCTHUKOB, OOCYXKIaTh Pe3yJbTaTbl COBMECTHOI
paboThI;

OLICHMBATh KaueCTBO CBOErO BKJIaJa M KaXKIOTO YYaCTHMKA KOMaHIbl B OOIIMH pe3ysbTaT MO pa3pabOTaHHBIM
KPUTEPUIM;

IpeIaraTb HOBBIE ITPOEKTHI, OLICHUBATh UJEU C MO3ULUN HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKOM 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETHMYECKOE IIOBEICHHE B PA3JIMYHBIX CUTYyalHsX, IPOSABISTH TBOPYECTBO U
BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS



Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENIbHYIO NEATEIbHOCTh B 00MacTh (U3MKH W aCTPOHOMUH, BBISBISTH
npo6JieMbl, CTaBUTh U OPMYITUPOBATH COOCTBEHHBIE 33/1aUH;

CaMOCTOSITEJIBHO COCTABJIATH IIJIAH PELICHUS PAaCUYETHBIX M KAYECTBEHHBIX 3a/1a4, IUIAH BBIINOJHEHUS MPAKTUYECKOU
paboThI ¢ YUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOYTEHUM;

JaBaTh OLICHKY HOBBIM CHUTYaLMsIM;

pacimupsITh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PELICHMUE;

OIIEHHBATh TPUOOPETEHHBIN OIIBIT;

CHOCcOOCTBOBATh (DOPMHUPOBAHUIO U MPOSBICHUIO JPYIULUM B 00JaCTH (PU3MKH, IMOCTOSHHO IOBBINIATH CBOM
o0pa3oBaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIN HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTaTOB
LEIM;

BJa/IeTh HaBBIKAMH I103HABATEIbHOW pe(dIeKCHr Kak OCO3HAHUSA COBEpPUIAEMBIX JEHCTBUI M MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHU;

UCIOJIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKU CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEUICHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX IIPHU aHAJIM3€E PE3yJIbTaTOB IEATEIbHOCTH;

OPUHUMATH ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX [P aHAJIM3€E PE3YIbTATOB IEATEIbHOCTH;

IpU3HABaTh CBOE MIPABO U NPABO APYTUX HA OLIUOKH.

B npouecce 1ocTrkeHUs TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS IPOrPaMMBbI O (PU3MKE AJI YPOBHS CPEITHETO OOIIEro
o0Opa3oBaHMs Yy 00y4aroLUXCsl COBEPIIEHCTBYETCS SMOLIMOHAIbHBINA UHTEIUIEKT, IPEANONAraouil copMHUpOBaHHOCTS:

CaMOCO3HAHUS, BKJIOYAIOIIEr0 CIHOCOOHOCTh IMOHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE, BHUJETh HANpPaBIICHUS
pa3BUTHUSL COOCTBEHHOM SMOIIMOHANIBHOM Cepbl, OBITh YBEPEHHBIM B ce0e;



CaMOpEryJIMpOBaHUsl, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEICHUE,
CIOCOOHOCTh aIaNITHPOBATHCS K AMOIMOHATBHBIM U3MEHEHHUSM U MPOSIBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;;

BHYTPEHHEW MOTHUBAILIMM, BKIIOYAIOIICH CTPEMJIEHUE K JIOCTHXKEHUIO 1IEJIM U yCIEeXy, ONTHUMU3M, UHUIIMATUBHOCTb,
yMEHUE ACHCTBOBATH UCXO/IS U3 CBOUX BO3ZMOXKHOCTE;

OMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh TOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE JAPYTUX, YYUTHIBATH €ro MpH
OCYIIIECTBJICHUH OOIIEHUS, CHIOCOOHOCTh K COUYBCTBUIO M COTIEPEIKUBAHUIO;

COIMATBHBIX HABBIKOB, BKIIFOUAIONIMX CIIOCOOHOCTH BBICTpAWBaTh OTHOIICHUS C JAPYTMMH JIFOABMH, 3a00THUTHCS,
MPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

NPEJIMETHBIE PE3YJIbTATBI

K xonmy oOydyenus B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha ©0a30BOM YpPOBHE JOJDKHBI OTpa)kaTh
c(hOpMHUPOBAHHOCTD y O0YUYAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATH HA TIPUMEPAX POJh U MECTO (PU3MKH B (OPMHUPOBAHWN COBPEMEHHOW HAYYHOW KapTHHBI MUpa, B
Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUHU, B IIPAKTUYECKOMN JIEATEILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBI IPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJIeNICH: MaTepualibHasi TOUKa, UHEpIMaIbHAsl CUCTEMA
oTc4€Ta, aOCOJIIOTHO TBEPJIOE TEJO, WCATbHBIA ra3, MOJEIM CTPOCHHS Ta30B, KHUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN
IIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacno3HaBath (U3UUECKUE SBJICHUS (TIPOIECCH) U OOBSICHATH MX HA OCHOBE 3aKOHOB MEXAHWKH, MOJEKYJISPHO-
KMHETUYECKOM TEOPUM CTPOCHUS BEIIECTBA M JJICKTPOJWHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE
JBH)KEHHUE, CBOOOIHOE MaJICHUE TeJ, IBMKEHUE 110 OKPY>KHOCTH, MHEPITUS, B3auMoieicTBre Te, 1uddy3us, 6poyHOBCKOE
JBIKEHUE, CTPOCHHE >KUJIKOCTEH M TBEPABIX TEJ, U3MEHEHHE 00BbEMa Tell MpU HArpeBaHUU (OXJIAXKICHUH), TETIOBOE
paBHOBECHE, HCHAPEHHE, KOHJACHCALWS, IUIABJICHHWE, KPHUCTAJUIM3alvs, KHUIICHHE, BIIAXXHOCTb BO3/lyXa, IIOBBIIICHUE
JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKAY IapamMeTpaMH COCTOSIHUA Ta3a B M30Ipoleccax,
3JIEKTpU3als TN, B3aUMOJICVCTBHUE 3apsIIOB;

ONHUCHIBAaTh MEXAHUYECKOE JABWIKEHHE, HCIMOJIb3ys (U3MYECKUE BEIMYMHBI: KOOpJWHATA, IyTh, MEpPEeMeElIeHUE,
CKOpPOCTh, YCKOPEHHE, Macca Teja, CUila, UMIYJIbC TeJla, KHHETUYECKasl SHEPIrus, OTCHIMAIIbHAS YHEPIUsl, MEXaHUYECKas



paboTta, MexaHUYeCKass MOITHOCTh; TPU OMUCAHUU MPABUIBLHO TPAKTOBATh (PM3UUECKUN CMBICI HUCIIOIB3YEMbIX BEIIMYHH,
uX OOO3HAYEHWS W EIUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIONINE MAHHYIO (U3UYECKYI0 BEIUYMHY C JPYyTUMH
BEITUIMHAMU;

OMKCHIBATh U3YUYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SIBJICHUS, UCTIOIL3YSl PU3NUECKUE BETUUYUHBIL: TaBICHHE
rasa, TeMrepaTypa, CpeHssl KUHETHUECKasi SHEPIHsl XaOTUYECKOTrO JIBMXKEHHSI MOJIEKYJI, CpEAHEKBaIpaTUYHAsT CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSSI SHeprus, padbora rasa, K0d(PQUIIMEHT MOJE3HOTO JECUCTBHS TEIJIOBOTO
JIBUTATEJSI; TIPU OMHCAHWUU TPABWIBHO TPAKTOBATh (DM3MYECKUI CMBICI HCIOJIb3YEMbIX BEJIMYHUH, UX O0O3HAYCHUS H
€MHUIIBI, HAXOUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (U3UYECKYIO BEIMUYUHY C APYTUMH BEIUUYUHAM;

OMUCHIBaTh W3YYEHHBIE SJIEKTPUUYECKHUE CBOMCTBA BEIECTBA U DJIEKTPUUYECKHUE SIBICHUS (IIPOLIECCHI), HCHOJb3Ys
bu3nuecKkue BETUYMHBL DJCKTPUUYECKUN 3apsijl, AJIEKTPUYECKOE TMOJe, HANpsHKEHHOCTh MOJIsl, MOTEHLHUAal, Pa3HOCTb
MOTEHIMAJIOB; TIPU OMUCAHWUU TPABWJIBHO TPAKTOBATh (PU3WUYECKUIA CMBICI MCIOJIb3YeMbIX BEIIMYWH, UX O003HAYCHUS U
CIMHMUIIBL;, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTHUMH BEIIMUYUHAMU;

aHAIM3UPOBaTh (PU3UUECKUE MTPOLIECCHI U SBIICHUSI, UCTIOIb3YS (PU3NYECKHUE 3aKOHBI M IPUHIIUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u Il 3akonpl HbroTOHA, 3aKOH COXpaHEHHMs] MEXaHWYECKOM SHEPruHu, 3aKOH COXPAHCHHS HMITYJIhbCa,
MPUHITUI CYTEPIIO3UIINK CHJI, TPUHITAIT PABHONPABUS WHEPIUAIBHBIX CHUCTEM OTCYETA, MOJEKYISIPHO-KHHETHUECKYIO
TEOPUIO CTPOSHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEAHEH KWHETUUECKON IHEPTUHU TEIJIOBOTO JIBYKCHHSI MOJIEKYI C
aOCOJIIOTHOM TeMIepaTypou, MEePBhIi 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHCHHS JICKTPUIECKOTO 3apsa, 3akoH Kyrnona,
IpyU 3TOM Ppa3IUyYaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIbI,
00J1acTH ) MPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC TIPHUHIIUIIBI ACHCTBUSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB; Pa3IndaTh yCIOBUS UX
0€30macHOT0 MCTOIB30BAHMS B IOBCEAHEBHOM JKU3HU;

BBITIOJIHATh 3KCHEPUMEHTHI M0 UCCIEIOBAHUIO (DU3MYECKUX SIBJICHUI M MPOLECCOB C MCIOJIb30BAHUEM IMPSMBIX U
KOCBEHHBIX M3MEpPEHUM, MpU ATOM (POPMYJIHPOBATH MpoOJieMy/3a/ladyy M TUIOTE3y y4eOHOro 3KCIepUMEHTa, cOOupaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYA0BaHMS, POBOJAUTH OMBIT U POPMYIUPOBATH BHIBOBL;

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYHH, IIPU STOM BBIOMPATh ONMTUMAILHBIN CIIOCO0
WU3MEPEHUS U UCTIOIh30BaTh N3BECTHBIE METO I OIIEHKH IMOTPEITHOCTEN H3MEpPEHUH;



UCCIIEIOBATh 3aBUCHUMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMU C KCIIOJIb30BAHUEM MPAMBIX U3MEPEHHM, MpU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, PUKCUPOBATH PE3yIbTAThI MMOJIYYEHHON 3aBUCUMOCTH (PU3UUYECKUX BETUYMH B BHJIE€ TAOIUI U
rpaduKoB, JenaTh BRIBOBI IO PE3yJIbTaTaM MCCIIEOBAHMUS,

coOiroaarh mpaBuia 0€30IaCHOrO TpyJa IMpU IMPOBEIECHUU HCCIENOBAHUN B paMKaX Y4eOHOIO HSKCIIEPUMEHTA,
y4e0OHO-UCCIIEOBATENLCKOM M MPOEKTHOW JESATEIBHOCTH C  HUCIOJb30BAaHUEM HM3MEPUTEIBHBIX YCTPOHCTB U
1abopaTopHOTO 000PYIOBAHUS;

peiath pacy€THbIE 3a7a4i C SIBHO 33/JIaHHON (PU3NYECKOW MOJEIBIO, UCTOIb3Ys (PU3NUECKUE 3aKOHBI U MPUHIUIIBL,
Ha OCHOBE aHajM3a yCJIOBHUS 3aJayd BbIOMpaTh (PU3NYECKYIO MOJEIb, BBLICHATh (U3NUECKUE BEJIUYMHBI U (HOPMYIIHI,
HEOOXOUMbIE JIsl €€ pPELICHUs, NPOBOJUTH Pacu€Thl U OLEHUBATh PEANbHOCTh IOJIYYEHHOIO 3HA4YE€HUs (PU3HUECKOM
BEJIMYMHBIL;

pemaTh Ka4eCTBEHHBIE 3aJa4M: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUYMBYIO LIEMIOYKY PACCYKIACHHUM C OMOPOM Ha
U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHHUS;

UCIOJB30BaTh IPU PEIICHUM YYE€OHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHbIE TEXHOJOIMH I IOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIMM U IPEACTABICHUS YYEOHON M HAy4YHO-HOMYJIIpHOW MH(OpMalMM, NMOJTy4YEHHOU W3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMAILIUIO;

OPUBOJUTH TPUMEPHl BKJIAJa POCCHMCKUX M 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKU, OOBIACHEHUE
IIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UMKE B MOBCEIHEBHOM XU3HU Uil oOecredeHHss O€30MacHOCTU NpHU
oOpaiieHun ¢ npudbopaMud M TEXHUYECKMMM YCTPOMCTBaMM, [UIsl COXPAHEHHUsS 370pOBbS M COOJIIOJIEHUS HOPM
HKOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOIIEH Cpee;

paboTaTh B TpYIIE C BBHIMOJIHEHUEM PA3UYHBIX COLMATIBHBIX POJIEH, MIaHUPOBAaTh pabOTy TPYMIIbI, PALlMOHATBHO
pacnpeneniaTb 00s13aHHOCTU M IUIAHUPOBATh JAESITEIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJ€KBAaTHO OLEHUBATh BKJaJ
Ka)KZI0r0 U3 YYaCTHUKOB I'PYIIIBI B PELIEHUE pacCMaTpUBAEMOM POOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBO 4acos DIeKTPOHHBIE
HaumeHoBaHue pa3ieioB KouTpoan (undpossbie)
Ne ni/m IIpakTHYeck
U TeM MPOrpamMmbl Bcero HbBIE o0pa3oBaTte/ibHbIE
ue padoTsl
padoThbI pecypchbl
Pazngen 1. DU3UKA U METObI HAYYHOI'O ITIO3SHAHUA
peryjaupoBaHHe MOBEICHUS
0o0y4Jaronumxcs; peaan3aus
BOCITMTATEIbHBIX
BO3MOKHOCTEH
NesTeIbHOCTH PeOCHKA;
oropa Ha IICHHOCTHBIS
usmca s MeTon BubmmoTeka OpPUEHTHUPHI; YCTAHOBJICHUE
OBEPUTEIIbHBIX
1.1 2 LIOK https://m.edsoo.ru/7f FIOBEP .
Hay4YHOTO IMO3HAHUS 41b72 OTHOIIICHUH, aKTUBU3AIIHS
—_— IMO03HABaTEILHOMN
NEesITeIbHOCTH; YCTAaHOBKA
Ha aKTHBHOE yJacTHE B
pelIeHUU TPaKTUYECKUX
3a7a4 TEXHOJIOTHYECKOU U
COITMaJIbHOM
HaIpaBJIECHHOCTH
Hroro no pazneny 2
Pazngen 2. MEXAHUKA
Bbubnnoreka Pa3zButHe nmo3naBaTebHOM
2.1 Kunemaruka 6 1 1 LIOK https://m.edsoo.ru/7f = @KTHBHOCTH,
41bf72 CaMOCTOSATCIIbHOCTH,
HaxO0KJIEHHE IIEHHOCTHOT'O
2.2 Junamuka 10 3 bubnmoreka



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

IIOK https://m.edsoo.ru/7f
41bf72

2.3

3aKOHBI COXpPaHEHHUS B
MEXaHHUKe

bubnunoreka
IIOK https://m.edsoo.ru/7f
41bf72

acrmekTa yueOHOTro 3HAHUS U
uHpopmanuu, odecreueHne
€ro MOHNMAaHUS 1
MePEKUBAHUS
o0ydJaronmMucs; oropa Ha
[[EHHOCTHBIE OPUECHTUPBL
o0y XeHue coOIr01aTh
MPUHIUIBI Y9eOHON
TVCIUTUTAHBI U
caMOOpraHU3allHH;
JIEMOHCTpAINS BAKHOCTH
00y4eHHs Ha MPOTSKESHUU
BCEH KU3HU ISl YCTIEITHOMN
npodeccroHabHOM
JeSTeTbHOCTH;
(hopMUpOBaHKE HABBIKOB:
TCHEPUPOBAHUS U
odopmiteHrs COOCTBEHHBIX
HAeH, CAaMOCTOSTEIIFHOTO
pereHust MpoOIeMBbl,
3a]]auu; YBAKHUTEIBHOTO
OTHOIICHHUSI K YYXKUM UICIM;
MyOJIMYHOTO BBICTYTUICHUS;
apryMEeHTHUPOBAHHS,
OTCTaWBaHUs CBOEH TOYKHU
3peHust; HopMupoBaHHE
OCO3HaHHOTO BhIOOpa
Oymaytieit mpodeccun

Uroro no pazgeny

22

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKON TEOpUHU

9

bubnmmoreka
IOK https://m.edsoo.ru/7f

pa3BUTHE: TTO3HABATEIBHOU
AKTUBHOCTH,



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

41bf72

3.2

OCHOBBEI TEPMOANHAMHKN

bubnunoreka
HOK https://m.edsoo.ru/7f
41bf72

3.3

ArperaTHbl€ COCTOSTHUS
Benrectsa. Pa3oBEIe
MIEPEXObI

bubnmmoreka
IOK https://m.edsoo.ru/7f
41bf72

CaMOCTOSITENTbHOCTH,
WHUILIMATUBBI, TBOPUECKUX
CIOCOOHOCTE; MooIIpeHne
y4eOHO/cornanbHON
YCHENIHOCTH U MPOSBICHUIN
AKTUBHOW KM3HEHHOMN
MO3UIUH; TIPUBJICUCHNE
BHUMAaHUS K ICHHOCTHOMY
aCMeKTy U3y4aeMbIX
SIBJICHUI; THULIUMPOBAHUE U
MoJJIepKKa
HCCIIEI0BATEIBCKOU
NesITeNIbHOCTH;
JEMOHCTPALIMS BAXKHOCTH
00y4eHUS HA TPOTSHKCHUN
BCEU JKU3HU I YCIEIIHOU
npo¢eCcCuOHATBHON

e TeIbHOCTH

Uroro no pazgeny

20

Paznea 4. JIEKTPOJJMHAMUKA

4.1

DneKTpocTaTuKa

bubnmmoreka
IIOK https://m.edsoo.ru/7f
41bf72

4.2

[TocTostHHBIM
3JIEKTpUYECKU TOK. TOKHU B
pa3IMYHBIX Cpelax

13

bubnmmoreka
IIOK https://m.edsoo.ru/7f
41bf72

OOIIeHHE C AETbMHU
(mmaror), mpu3HaHUE UX
JOCTOMHCTBA, MOHUMAaHHE U
MPHUHATHE WX, HAXOXKICHHE
[IEHHOCTHOTO acTeKTa
y4eOHOT0 3HAHUA U
uHpopmanuu, odecreueHne
€ro MOHNMAaHUS 1
MePEKUBAHUS
00yJaronMMHCS;
opranuzanus Gpopm
VHIUBUYyaIbHON U
IPYNIOBO# y4eOHOMI
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NesITeNIbHOCTH;, OIIopa Ha
[IEHHOCTHBIE OPUEHTUPBL
(hopMHUpPOBaHKE HABBIKOB:
TeHEpUPOBAHUS U
oopMIIeHHs COOCTBEHHBIX
uaeH, CaMOCTOSITEIBLHOIO
perieHust mIpoOJIeMBI,
3a/1a4d; YBAXKHUTEIHLHOTO
OTHOIICHHUS K Yy>KUM UJESIM;
MyOJIMYHOTO BBICTYIUICHHUS,
apryMeHTHPOBAHUS;
OTCTauBaHUs CBOEH TOUKHU
3penusi; GOpMHUpPOBAHNE
OCO3HAHHOTO BBIOOpA

Oynmymeii npodeccuun
Hroro no pazneny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME







Munucrepctso npocsenienus Poccurickonn denepanmumn
MunuctepctBo 00pa3oBanus CTaBpOMOILCKOTO Kpast
Komurer 00pazoBanus aiMUHHCTpauuy ropoaa CTaBpoross
MyHumumnaisHOe aBTOHOMHOE 0011Ie00pa3zoBaTensHoe yupexaenue rumaasus Ne 24 ropoaa CtaBporosis
MMEHU TeHepan-ienTeHanTa roctuiuu M.I'. S nposa
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1t oOyuaromuxcs 11 kiacco
Cpox ocBoeHMs IporpaMmsl 1 rox

CocraBurenb: Jlemuuk .M.
YUUTEINb (PUUKH

2024



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢uszuke 0a30BOro YpoBHSI Ha YPOBHE CpelHero oOmiero ooOpa3oBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUN U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTeNIbHOIN IporpaMMel, npeactaBieHHbIX B @T'OC
COQO, a taxxe ¢ yu€tom QenepanbHOil paboyelt mporpaMMbl BOCTIMTAHHS W KOHIEMIUN TPEToAaBaHus yueOHOTO mpeaMeTa
«Dduszuka» B oOpaszoBarenbHbIX oOpraHu3anusx Poccuiickoit denepamnuu, peanu3yrONIMX OCHOBHBIE 00pa30BaTEIIbHBIC
MIPOTPAMMBL.

Conepxanue mnporpaMMmbl 10 (GU3MKE HampaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOyuaroruxcst 10-11 xmaccoB mpu oOydenun ux (u3uke Ha 0a30BOM YpPOBHE HA OCHOBE CHUCTEMHO-ACSTEIHHOCTHOTO
nonaxopa. [Iporpamma no gusuke coorBercTByeT TpeboBanusiM ®PI'OC COO k miaHupyeMbIM JTUYHOCTHBIM, MPEAMETHBIM U
METalpeAMETHBIM pPe3yJibTaTaM OOY4YEHHUS, a TaK)K€ YUYUTHIBAET HEOOXOJUMOCTh pealu3allid MEXIPEIMETHBIX CBs3el
(U3UKU C €CTEeCTBEHHO-HAYYHBIMH Y4eOHbIMU IpenaMeTamu. B Heil onmpenensitoTcsi OCHOBHBIE 1€ M3y4YeHUs (QU3HKU Ha
YpOBHE cpeaHero oOmiero o0pa3oBaHUs, IUIAHUPYEMbIE pe3yibTaThl OCBOEHUS Kypca (U3HKU: JMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEeAMETHbIE (Ha 6a30BOM ypOBHE).

[IporpamMma no pusMKe BKIIOYAET:

e IUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (pu3uku Ha 6a30BOM YpOBHE, B TOM YHUCIE MPEAMETHBIE PE3YJIbTATHI 110

rojam oOy4eHus;

e conepkaHue yuebHoro npenmMera «Pusnka» mo rogam o0ydeHusl.

dusuka Kak Hayka 0 HanboJee 00IUX 3aKOHAX MPUPOIbI, BHICTYIAs B KaueCTBE y4eOHOTO MpeaIMeTa B IIKOJIE, BHOCUT
CYLIECTBEHHBI BKJaJ B CHUCTEMY 3HaHHUU 00 okpyxaromiemM mupe. IIIKonabHBIA Kypc (PU3UMKKM — CHCTEMOOOPa3yrOmun s
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, MOCKOIbKY (DU3MUYECKUE 3aKOHBI JIEKAT B OCHOBE IPOILIECCOB M SIBIICHUH,
U3y4aeMbIX XUMHEH, Ouosioruei, pusznueckoit reorpadueit u actpoHommueil. Mcrnonb30oBaHWe M aKTMBHOE MPUMEHEHUE
bu3nuecKux 3HAHUU OMpeNessieT XapakTep U pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTMHM B c(epe SHEpreTHKH, TPAHCIIOPTa,
OCBOEHHUSI KOCMOCa, TOJYYEHHUS HOBBIX MaTEpHAJIOB C 3aJaHHBIMM CBOMCTBAaMHU M JApyrux. M3yuenue (usmku BHOCUT
OCHOBHOW BKJIaJ] B (hOPMHPOBAHME €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa oOydamoluxcs, B (popMupoBaHHE yMEHUUH
MPUMEHSATh HAYYHbIA METO/I MO3HAHUS MIPU BBITTOJIHEHUH UMH YYEOHBIX HCCIIEIOBAHUN.



B ocHOBy kypca ¢u3MKM Ui YPOBHS CpeIHEro oO0Imiero oOpa3oBaHHs TMOJIOKEH psAld HICH, KOTOpPbIE MOXKHO
paccMaTpuBaTh Kak MPUHIIUIIBI €70 OCTPOSHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUNU € HEW KYpC SIBISIETCS JIOTMUECKH 3aBEPILIEHHBIM, OH COIEPKUT MaTepHall U3 BCeX
pa3fesoB (U3HUKH, BKJIIOUAET KaK BOIIPOCHI KJIACCUYECKON, TaK U COBPEMEHHOMN (DPU3HUKH.

Hoesn cenmepanuzayuu. B cCOOTBETCTBUM C HEW Marepual Kypca (QU3MKA OOBEAUMHEH BOKPYT (DU3HMUECKHX TEOPHil.
Benymum B kypce siBnsieTcs: GopMUpOBaHUE PEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaT€pPUH, BEIIECTBE U MOJIE.

Hoesn cymanumapusayuu. EE peannsanus MpeanoyiiaracT KCIOJIb30BAHME T'YMAaHUTApHOTO MOTEHIMana (U3HYECKO
HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUs (PU3UKU C pa3BUTHEM OOLIECTBA, & TAKKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMHU ITPOOJIEMaMHU.

Hoesn npuknaonot nanpasnennocmu. Kypce (u3uku mpeanojaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHMUYECKUX H
TEXHOJOTHYECKHUX MPUTI0KEHUIN U3yUYEeHHBIX TEOPHI U 3aKOHOB.

Hoesn skonocuzayuu peannsyercsl MOCPEICTBOM BBEACHMS 3JIEMEHTOB COJEP)KaHUs, MOCBALIEHHBIX 3KOJOTHYECKUM
npobjieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C Pa3BUTUEM TEXHUKM U TEXHOJOTHMM, a Takke OOCYKIeHHUs Npodiem
palOHAIBHOIO IIPUPOIOIOIB30BaHUS U SKOJOTUYECKON O€30MaCHOCTH.

CtepXHEBBIMU dJIEMEHTaMH Kypca (GU3HKH HA YPOBHE CPEIHET0 OOIIer0 00pa3oBaHUs SBISIOTCS (GU3MUECKUE TCOPHUH
(popmupoBaHue NPEACTABICHUN O CTPYKTYpE MOCTPOEHUS (PU3NUYECKOW TEOpUH, POJM (PyHIAMEHTAIbHBIX 3aKOHOB U
IPUHLMIIOB B COBPEMEHHBIX IPENCTABICHUSIX O MPUPOJAE, TPAaHULAX IPUMEHUMOCTU TEOPUH, Ul ONHCAHUS €CTECTBEHHO-
Hay4HbIX SIBJICHUW U IPOLIECCOB).

CucTeMHO-ESTEIbHOCTHBI TMOAXOM B Kypce (U3MKH peaju3yercs TMpexae BCero 3a Cu€T OpraHu3aluu
AKCIIEPUMEHTAJILHON JAesITeNnbHOCTH oOyuatomuxcs. [ 6a30Boro ypoBHs Kypca (PU3MKH — 3TO HCIOJb30BAHHE CHUCTEMBI
(bpOHTANBbHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U TAOOPATOPHBIX paboT, KOTOPHIE B IporpaMme no (pusuke 0ObeAMHEHBI B
OOLIMI CHUCOK YYEHMUYECKUX MPAKTUYECKUX padoT. BbiieneHue B yka3aHHOM IepeUHe J1ab0paTOPHBIX padoOT, MPOBOIUMBIX
JUIE KOHTPOJISI U OLIEHKH, OCYLIECTBIIIETCA Yy4YaCTHHUKaMU OOpa3oBaTENbHOrO IIpoliecca HUCXOAsl U3 0COOEHHOCTEH
IUTAHUPOBAaHUsI M OcCHauleHuss kabuHera ¢usuku. [lpu 3ToM oOecmeunBaeTcs OBIaJCHHE OOYYAIOIIMMUCA YMEHUSMU
MPOBOANTH KOCBEHHBIE U3MEPEHUS, UCCIIEAOBAHUS 3aBUCUMOCTEN (PU3NUECKUX BETMYMH U MIOCTAHOBKY OIBITOB IO POBEPKE
IPEJIOKEHHBIX TUIIOTE3.



bonbiioe BHUMaHue ynenseTcsl PEIICHUI0 pPacuy€THBIX M KA4eCTBEHHBIX 3adad. [lpm 3ToM 1y1s1 pacu€THBIX 3amad
MPUOPUTETOM SIBIISIFOTCS 33Ja4d C SIBHO 33/JIaHHOM (PM3NYECKOW MOJEINBIO, TTO3BOJISIONINE MPUMEHATh N3YYE€HHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjiesia Kypca, TaK U MHTErpupys 3HaHUS U3 pa3HbIX pa3ziesoB. [[1s kadyecTBEHHBIX 3a]ad
IPUOPUTETOM SIBJIIOTCS 3aJ]aHU HA OOBSICHEHUE MPOTEKaHUs (PU3NYECKHUX SBJICHUN U MPOLIECCOB B OKPYXKAIOIIEH KHU3HH,
TpeOyrorire BpIOOpa PU3NIECKOM MOACTH JIsl CUTYallud MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBercTBun ¢ tpeboBanusiMu OI'OC COO k maTepuambHO-TEXHUYECKOMY OOECIEYeHHIO y4eOHOTO mpolecca
0a30BbII ypOBEHBb Kypca (PU3MKK HA YPOBHE CPEAHEro OO0IIero oOpa3oBaHUs JOJKEH M3y4daThCsl B YCIOBHUSIX MPEAMETHOTO
KabuHeTa (PU3MKU WIM B YCIOBHSIX MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAY4YHOro Hukia. B kaOunete
(GU3UKK TOIDKHO OBITH HEOOXOIUMOE J1abopaTopHOe 000PYAOBaHHUE ISl BHIIIOJHEHUSI yKa3aHHBIX B Iporpamme 1o ¢Gpu3uke
YUYEHUYECKUX MPAKTUUECKUX PadOT U JEMOHCTPALIMOHHOE 000pyA0BaHHUE.
JleMOHCTpalMoHHOE 000pynoBaHUE (POPMHUPYETCS B COOTBETCTBUH C MPUHIUIIOM MHUHUMAJIbHOM JTOCTATOYHOCTH U
o0ecreynBaeT IMOCTAaHOBKY II€PEUUCICHHBIX B MporpaMMe Mo (QHU3UKE KIIFOYEBBIX JIEMOHCTpALMi UIsl HCCIeOBaHUA
M3y4yaeMbIX SBJICHHUI U MPOLIECCOB, IMIIUPHUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, X TEXHUUECKUX MTPUMEHEHHI.
JIabopaTtopHoe 000pymOBaHHE I YYEHHYECKHUX MPAKTUYECKUX paboT Qopmupyercss B BHUAE TEeMAaTUYECKUX
KOMIUIEKTOB M 00€CleyuBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecCKHe KOMIUIEKTbI
71a00paToOpHOrO O0OPYIOBAaHUS JOJKHBI OBITh MOCTPOCHBI Ha KOMIUIEKCHOM HMCIIOJIb30BAHUM aHAJIOTOBBIX U HU(POBBIX
nprOOpPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE IU(POBBIX JTa00OpaTOPU.
OCHOBHBIMU 1IENISIMU U3Y4Y€HHUS (PU3HUKU B 00IIeM 00pa30BaHUM SBISIOTCS:
e (opmupoBaHHE HHTEpPECAa M CTPEMJICHUS OOYYAIOIIMUXCS K HAydyHOMY HW3YYCHHMIO NPUPOJIBI, pa3BUTHE UX
MHTEJJICKTYyalIbHBIX ¥ TBOPUYECKHX CIIOCOOHOCTEI;

e pa3BUTHE MPEICTABICHUM O HAy4YHOM METOJ€ MO3HAaHUS U (HOPMHUPOBAHHE MCCIEAOBATEIHCKOTO OTHOIIECHUS K
OKPY>KaIOIIUM SIBJICHUSM;

e (¢dopMHUpOBaHME HAy4YHOTO MHUPOBO33PEHUS Kak pe3ylbTaTa M3ydyeHUs OCHOB CTpPOEHHs MaTepuu U
(byHIaMEHTaIbHBIX 3aKOHOB (DH3HKU;

e (opmupoBaHHE YMEHHUI OOBSICHSTDH ABICHUS C UCTIONIb30BAaHUEM (DU3NUECKHUX 3HAHUN M HAYUYHBIX OKA3aTENIbCTB;

o (opMUpoBaHHE NPEIACTABICHUNA O POIH (DUBUKH I PA3BUTUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.



JIocTKeHHE 3THX Iejie oOecreunBaeTCs pelieHHEeM CICIYIOIIUX 3ajJad B TpoIlecce M3ydeHUs Kypca (Qu3ukyd Ha
YpOBHE cpeaiHero o01iero 0opa3oBaHus:

NpUOOPETEeHNE CUCTEMBI 3HAaHUN 00 00IMX (PU3MUYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKIIOUAs MEXAHHKY,
MOJIEKYJISIPHYIO (DU3HKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTBI aCTPODU3UKH;

(dhopMHUpOBaHNE YMEHUN MMPUMEHSATHh TCOPETUUECCKUE 3HAHUS IJIs1 OOBSICHEHUS (PU3UIECKUX SBJICHUHN B MIPUPOJIE U IS
MPUHATHUS TPAKTUUECKUX PEIICHUH B MOBCEIHEBHOMN KU3HU;

OCBOEHHE CIIOCOOOB PEIIEHNUs Pa3IMUHBIX 33]a4 C BHO 33JJaHHON (PU3MUEeCKON MOJIETIbIO, 3a/1a4, M0Ipa3yMeBalOIINX
CaMOCTOSITENIbHOE CO3aHue (PU3NUECKOW MOJEIIH, aJIeKBATHOW YCIOBUSIM 33]1a4H;

NoHUMaHue GU3NYECKUX OCHOB U MPUHIIUIIOB ICUCTBUS TEXHUYECKUX YCTPOUCTB U TEXHOJOTUYECKHX MPOLIECCOB, UX
BIIMSIHUS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHHE METOJAMHM CaMOCTOATEIBHOIO TJIAHHUPOBAHUS M MPOBEACHUS (PU3UUECKUX SKCIIEPUMEHTOB, aHAIHW3a U
MHTEpHpeTalny UHPOpMaLIUU, OTIPEICTICHUS JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

CO3[IaHHE YCJIOBUU ISl Pa3BUTUSI YMEHHM MPOEKTHO-UCCIIEA0BATENBCKOW, TBOPYECKOU IEATENBHOCTH.

Ha usydenue ¢usuku (0a30BbII YPOBEHb) Ha YpPOBHE CpeaHEro ooOmiero oopaszoBanus otBoautcs B 11 kimacce — 68
4yacoB (2 Jaca B HEZEIIO).

[Ipemmaraembiii B mporpamme 1o (u3uke mepedeHb JabOpaTOPHBIX W MPAKTUYECKUX pPabOT  SBISETCS
PEKOMEH/IOBAaHHBIM, YUYUTENb JETaeT BHIOOP MPOBEACHUSA JTaOOPAaTOPHBIX pPabOT M OMBITOB C YYETOM HWHAWBUAYATbHBIX
0COOEHHOCTEH 00yJaroImmnXcsl.



COILEPKXAHUE OBYUYEHUASA
11 KJIACC

Pa3znen 4. DieKTpoAMHAMMKA

Tema 3. Mazcnummnoe noje. I1eKmMpoOMaAZHUMHAA UHOYKYUA

[TocrosiHHBIE MarHUTHL. B3anmonelicTBUE MOCTOSSHHBIX MAarHUTOB. MarHuTHoe mose. BeKTop MarHUTHOW MHAYKLUU.
[IpuHUMN Cynepno3ulMM MarHUTHBIX MoJjed. JInHnu mMarHuTHOW MHAYKUWW. KapThHa JIMHUKA MAarHUTHOM WHIYKIUU ITOJS
MMOCTOSIHHBIX MAarHUTOB.

MarnutHO€ noJie NpOBOJHUKA ¢ TOKOM. KapTuHa JIMHUI MHAYKIIMK MarHUTHOTO TOJISI JJIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO NMMPOBOJHUKA, KATYIIKHA ¢ TOKOM. OnbIT OpcTena. BzauMoaencTBue npoBOIHUKOB C TOKOM.

Cuna Amrnepa, e€ MOAYJb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOayNb U HampaBieHue. J[BrkeHue 3apsHKeHHON YacTULIbI B OAHOPOAHOM MarHUTHOM mose. Pabora
cuibl Jlopenna.

SIBneHHE 3IIEKTPOMArHUTHOM MHAYKUMH. [I0TOK BEKTOpa MAarHUTHOW MHAYKUWU. DNEKTPOABUKYIIAS CHJIa WHAYKLUU.
3aKOH 3JEKTPOMarHuTHOM HHAYKIuu Papazes.

BuxpeBoe 3ieKkTpuuecKkoe Mmoje. DNeKTPOABUKYIIAS CHIIA UHAYKIHUU B MPOBOAHUKE, ABUKYIIEMCS MOCTYyHaTEIbHO B
OJHOPOJHOM MarHMTHOM IOJIE.

[IpaBuno Jlenua.

NHayKkTUBHOCTD. SIBNIEHNE CAMOMHAYKIHUH. DIEKTPOABUKYIIAS CUJIa CAMOMHIYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHnueckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: TOCTOSTHHBIE MAarHUThI, SJIEKTPOMArHUTHI, 3JIEKTPOABUIATEND,
YCKOPHUTEIHN 3JIEMEHTAPHBIX YACTUL, MHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Opcrena.



OTKJIOHEHUE 3JIEKTPOHHOT'O MyYKa MATHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmoneiicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlericTBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SBneHune 3JIeKTPOMArHUTHOM WHIYKIIHH.

IIpaBuino Jlenna.

3aBUCHUMOCTB JIEKTPOABUKYILIEH CHUIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MATHUTHOT'O MOTOKA.
SIBneHne cCaMOMHAYKIHUU.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

N3ydeHnne MarHuTHOTO IOJIS KATYIIKH C TOKOM.

Hccnenoanue neiCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.
HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIYKLIHH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONEDAHUA

KonebarenbHas cucrema. CBoOOgHBIE MexaHHWdeckue KojebaHus. 'apmonHnueckue konedanus. Ilepuoa, uvacrora,
amIuintyaa u ¢gasza kojaebanuit. [IpyxuHHBIA MasTHUK. MaTeMaTH4YeCKUil MasTHUK. Y paBHEHHE TapPMOHUYECKUX KOJICOAHUIH.
[IpeBpaiieHne sHepruu Npyu rapMOHNYECKUX KOJIeOaHUSIX.

Konebarenbubiit  koHTYyp. CBOOOJHBIE 5SJIEKTPOMArHUTHBIE KOJIEOaHHS B HACATBHOM KOJEOATEIbHOM KOHTYpE.
AHanorust MexJ1y MEXaHM4ECKUMH U DJIEKTPOMArHUTHbIMU KoseOanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B
U/1€AJIbHOM KOJI€0AaTEIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaromux KoJieOaHusx. BuiHyKIeHHbIe MexaHHueckue koseOanus. PezoHanc. BriHyXneHHBbIE
AIIEKTPOMArHUTHBIEC KOJIeOaHusI.

ITepemennsiit Tok. CHHYCOMAAIBHBIN IEPEMEHHBIN TOK. MOIIIHOCTh MEPEMEHHOTO TOKa. AMIUITUTYAHOE U JIEUCTBYIONIEE
3HAYEHHE CUJIbI TOKA U HAIIPSKCHUS.



Tpancdopmarop. IlpousBoncTBo, mepemadya u MOTPEOSICHUE DIEKTPUUYECKONW SHEPTHH. IKOJOTUYECKUE PUCKH TIPH
IIPOU3BOACTBE IEKTpOosHEPrun. KynbTypa ucnosib30BaHus AIEKTPOIHEPTHH B IOBCETHEBHOM KU3HH.

TexHuyeckne yCcTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHUE: SIEKTPUYECKUH 3BOHOK, I€HEpaTop IMEPEMEHHOTO TOKa,
JIMHUHM DJIEKTpOIIepe1ay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJaeOaTeIbHON CUCTEMBI (ITPYKUHHBIN WJIM MATEMATHYECKUI MasiTHUK).

Ha6nronenue 3atyxarommx KoaeOaHmii.

HccnenoBanne CBONCTB BBIHYKJICHHBIX KOJIEOAHUM.

Ha6nronenue pesonanca.

CBOOOTHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuunsiorpaMmsl (3aBUCUMOCTH CHJIbI TOKA U HAIIPSKEHUS OT BPEMEHM) [ 3JIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onaHc npu nociaeaoBaTEIbHOM COEUHEHUH PE3UCTOPA, KATYIIKA HHAYKTUBHOCTHA U KOHIEHCATOPA.

Mopenb IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

Omnpenenenre yCKOpEeHHs CBOOOTHOTO MaICHUSI PY TOMOIIY MAasSTHHUKA.

HccnenoBanue NepeMEHHOIO TOKA B LIETIH U3 MOCIEA0BATENBHO COETMHEHHBIX KOHACHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE B0JIHbL

MexaHnueckue BOJHBI, ycioBUs pacnpoctpaHeHus. llepumon. CkopocTh pacnpocTpaHEHWs W JJIMHA BOJIHBL.
[Tonepeunsie u npo1oyibHBIE BOJIHBL. MHTepdepeHus u qudpakius MeEXaHH4eCKUX BOJIH.

3Byk. CxopocTh 3ByKa. I'poMkocTh 3ByKa. Bricota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBIL. Y CJIOBHS U3IyUYEHUs 3JIEKTPOMArHUTHBIX BOJIH. B3aumMHuas opuenrtanus Bektopos E, B, V B
AIEKTPOMATrHUTHON BoiHE. CBOWMCTBA ANEKTPOMATHUTHBIX BOJIH: OTpaXEHHUE, MPEIOMJICHHE, MOJIApU3alMs, AUPPaKIUs,
uHTepdepenius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[lkana >neKTpOMarHUTHBIX BOJH. [IpMeHeHrne 3MeKTPOMAarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHUMITBI paguOCBA3H U TeNEBUAEHUA. Panqnonokamus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIbI.



TexHuueckne yCTpOMCTBA U MPAKTHYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE MHCTPYMEHTHI, YIbTPAa3BYKOBasl JUAarHOCTHKA B
TEXHUKE U MEIUIIMHE, Paiap, paIuonpuEMHIK, TEIEBU30D, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacPOCTPAHEHHE MOMEPEUHBIX U MPOJAOJIbHBIX BOJH.

Koneouromieecs Te0 Kak HCTOYHUK 3BYKa.

HaGnronenue otpaxeHus: U IpeTOMIICHHUS MEXaHHYECKUX BOJTH.

Hab6nronenue natepdepennnm u qmudpakiin MEXaHUYECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnroneHue cBs3M rpOMKOCTH 3BYKa U BHICOTBI TOHA C AMIUIUTYAOM U YaCTOTOM KOJIeOaHUM.

HccnenoBanne CBOWCTB  SJIEKTPOMATHUTHBIX  BOJIH: OTpPaXCHHE, NPEIOMIICHHWE, TOJspu3anus, audpaxius,
uHTepepeHus.

Tema 3. Onmuxa

'eomerpuueckas ontuka. lIpAMOIMHENHOE pacHpOCTpaHEHUE CBETA B OAHOpoAHOU cpexe. JIlyu cBera. TodeyHbld
MCTOYHUK CBETA.

OTtpaxxenue cBeta. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pa>keHuil B MIOCKOM 3epKalie.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA TMOKa3aTenb mnpenomiieHus. [loaHOe BHYTpeHHEe
oTpaxkeHue. [IpenenbHblil yroJ MOJIHOTO BHYTPEHHETO OTPAKEHHS.

HNucniepcust cBera. Cli0XKHBIN cocTaB 0eoro ceeta. LIger.

CoOwuparoniye u pacceuBaroliyue JuH3bl. TOHKas auH3a. @OKYCHOE PAcCTOSIHUE U ONTHUYECKAash CHUJIa TOHKOW JIMH3BI.
[TocTpoenne mM300pakeHHU B COOMpAIOIMIMX M paccenBaromuX JnH3aX. DopMmysia TOHKOW JIMH3BL. YBEITUYCHHUE, 1aBaEMOC
JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONITHUKHU.

BonnoBass onrtuka. Wurepdepenuusi cBera. KorepeHTHble HCTOYHMKH. YCJIOBUS HAOMIOJIEHHUS MAaKCUMYMOB U
MUHUMYMOB B UHTEP(HEPEHITMOHHOW KapTUHE OT ABYX CHH()A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpaxkmuonHas pemérka. YclioBue HAOMIOACHHUS TJIABHBIX MAaKCUMYMOB TIpH TaJeHUU
MOHOXPOMaTHYECKOTO CBETa Ha TU(PPAKITMOHHYIO PEUIETKY.



ITonspusanus ceera.

Texauueckue yCTpOWCTBA M TPAKTUYECKOE NPUMEHEHHE: OYKH, Jyma, (oTroammapar, MPOCKIIMOHHBIA armapar,
MUKPOCKOII, TEJIECKOI, BOJJOKOHHAS ONTHUKA, TUPPAKIIMOHHAS PEIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHEtHOE pacipocTpaHeHne, OTpaKeHUE U MpejoMieHne cBeTa. OnTuueckue mpuOopsl.

[TonHOEe BHyTpeHHEE OTpaxkeHre. Mozeslb CBETOBOA.

HccnenoBanue cBOWCTB U300paKeHH B TMH3AX.

Mopenu MUKpocKomna, TEJIECKOIa.

Habnronenue natepdepeHinu ceera.

Ha6nronenue nudpaxium ceera.

Ha6nronenue nucnepcuu cBera.

[TonydeHue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonyuenue cnekTpa ¢ MOMOIIBI0 AUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nossipusaiiviu cBeTa.

Yuenuueckuui sxcnepumenm, 1abopamopHvie pabomoi

N3mepenne noka3arens NpeOMICHHS CTEKIA.

Onpenenenre ONTUYECKON CHITbI U POKYCHOTO PACCTOSTHUSL OOUparOIel JTUH3HI.

Hab6nronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crieUAJILHON TEOPHH OTHOCUTEIBHOCTH
I'paHunpl NPUMEHMMOCTH  KJIacCHMYeCKOM MexaHukd. IlocTymarel crnenuanbHOW TEOpPUM  OTHOCUTENIBHOCTH:
MHBAapUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BAKyyMe, IPUHIIUIT OTHOCUTEJIBHOCTH DWHILITEIHA.
OTHOCHUTEIBHOCTh OTHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U COKPAILEHUE JJIUHBI.
DHeprus ¥ UMIYJbC PEISITUBUCTCKON YaCTHIIBI.
CBs13p Macchl € SHEPTUEN U UMITYJICOM PENATUBUCTCKON YaCTULbl. DHEPTUS MOKOSL.



Pazgen 7. KBanToBasi pusnka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u 3Heprun GOTOHA € €0 YACTOTOM. DHEPrusl U UMIYJIbC (OTOHA.

OtkpsiTue u uccieaopanue Gorosrddexra. Onwitel A. I'. Cronerosa. 3akonsl portorddekra. YpaBHeHne DHUHIITEHHA
g potoaddexra. «Kpacnas rpanuna» Goroaddexra.

JlaBmenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoicTBa M MPaKTHUECKOE MPUMEHEHUe: (POTOo3IeMEHT, (POTONATUMK, COTHEUHAas OaTapesi, CBETOJIUO.

Jlemoncmpayuu

®otor(h(PexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeMIHET0 (poTodddekTa.

CBeToauo.

Conueunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnwiTel Pesepdopaa mo paccesauto o -wactui. [lmanerapHas momens atoma. Iloctymats
bopa. Uznydyenune u mornomenne GOTOHOB MPH MEPEXOJE aToMa C OJHOTO YPOBHS DHEPTUU Ha APYro. Bumbl CrieKTpoB.
CnexTp ypOBHEHN SHEPTUM aTOMa BOAOPOAA.

BonnoBeie cBoiicTBa yactull. Bonnsl ae bpoina. KopnyckyisipHO-BOITHOBOM yaau3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyUYCHHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPalbHBIN aHaliu3 (CIEKTPOCKOIN), Ja3ep, KBAHTOBBIM
KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Onpenenenue JIMHBI BOJHBI J1a3epa.

Habmoienne nuHeRvaThIX CIIeKTPOB U3ITy4YEHUS.

Jlazep.



Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomoi

Ha6nronenue nmuHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCHEepUMEHTBI, JOKA3bIBAIOIIME CIOXKHOCTh CTpoeHMs siapa. OTkpbiTHEe panunoakTuBHOCTU. OmnbiThl Pesepdopna no
ONpENENEHUI0 COCTaBa PpaJUMOAaKTHUBHOrO u3inyueHus. CBoiictBa anbda-, Oera-, ramma-uzinydyeHus. BiusHue
PAaIMOAKTUBHOCTH HA KVBBIE OPTAHU3MBI.

OTtkpsiTHe TIpoTOHa W HelTpoHa. Hyknonnas mopens siapa ['eitzenbepra—MBanenko. 3apsa siapa. MaccoBoe 4ucio
sapa. U30Torsbl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyyeHnue. 3aKOH paJuOaKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B sifjpe. Snepubie cuibl. JlegekT Macchl siapa.

SInepueie peakunu. /lenenne u cuHTE3 AI€p.

Anepnsiit peaktop. TepmosnepHbiii cuaTe3. [IpobGeMbl U MEPCIEKTUBBI SACPHON SHEPTETUKHU. IKOJIOTHIECKUE aCTIEKThI
AIEPHON SHEPIETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeToap1 HaOJIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHUII.

dyHaaMeHTaNbHbIE B3aUMOAeHCTBH. EqMHCTBO (hr3nueckoil KapTUHBI MHUpA.

TexHHUecKue yCTpPOWCTBA M MPAKTHYECKOE MPHUMEHEHHUE: JTO03MMETp, kKamepa BuilbcoHa, SACpHBINH peakTop, aTOMHas
oomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YACTHII.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi
UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Paspnen 8. DiieMeHTBbI aCTPOHOMUM M ACTPOPU3UKHU
Oransl pa3BUTUs acTpoHOMUU. [IprKkiiagHOE 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.
Bun 3Bé3nHoro HeOa. Co3Be3aust, spkue 3BE3/1bl, IJIAHETHI, UX BUAUMOE ABH)KEHHUE.



ConnHeuyHas cucrema.

Connne. ConHeuHass akTMBHOCTb. McTtounuk sHeprun ConHua W 3BE3A. 3BE3AbI, UX OCHOBHBIE XapaKTEPHUCTHKHU.
JluarpamMmMa «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3NbI TJABHOW IOCIEAOBATEIbHOCTH. 3aBHUCHUMOCTh «Macca —
CBETHUMOCTb» I 3BE3] TJIABHOM NOCIENOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NPEACTABICHUS O
MIPOUCXO0XKIEHUH U 3Boronnn CoHIA U 3BE3/. DTarbl XKU3HH 3BE3I.

Muineunsiii [Iyte — nama I'anaktuka. [lonoxenue u npuxenue Connna B ['anaktuke. Tunbl ranaktuk. PaguoranakTuku
1 KBa3apbl. YEpHBIE IBIPHI B ApaxX raJIaKTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06sa. Pazberanue ramaktuk. Teopusi bonbioro B3peiBa. PenukroBoe
U3JIyYEHUE.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Ha6nronenust HeBOOpY>KEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUH 1JIs1 ONIPEIeNICHUs MTOJIOKEHUS
HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE cO3Be31ust CeBEpHOro MOJyIIapus U IpKUe 3BE3IBI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O06o01marnee NOBTOpeHHE

Ponb ¢pu3uku m acTpOHOMHUM B 3KOHOMUYECKOW, TEXHOJIOTMYECKOM, COLIMAILHON U 3THUYECKOU cdepax AesTeIbHOCTU
YeJIoBEeKa, POJb U MECTO (M3MKM U aCTPOHOMHHM B COBPEMEHHOW HAYyYHOW KapTUHE MHpa, pOJib (PU3NYECKOW TEOpUHU B
(opMupoOBaHUU TpEACTABICHUN O (U3MUECKONM KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHUpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢pusznuku 6a30Boro ypoBHs B 11 kjacce oCylIECTBISETCSA C YUETOM COACPKATEIBHBIX MEKIIPEIMETHBIX
CBS3EH C KypcaMH MaTeMaTHKU, OMOJIOTUH, XUMHUH, Treorpaduu U TEXHOJIOTUH.

Meosicnpeomemnuvle noHamus, CBA3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUA: SBJIEHHE, HAYYHBIH (akKT,
runoTe3a, GpuznyecKkas BeIMUnHa, 3aKOH, TeOpus, HaOII0JeHIEe, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOIEIb, H3MEPEHHUE.



Mamemamuxa: pemieHre CUCTEMbI YPaBHEHUH, TPUTOHOMETPpUUECKUE (DYHKITUN: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHOE€ TPUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPBl W HX MNPOCKIUM HA OCH KOOPAWHAT, CJIOKEHUE BEKTOPOB,
IPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKUUNA, MPU3HAKU MOJ00MS TPEYroJbHUKOB, ONpPEACIICHHE IUIOAAN IJIOCKUX (QUryp u
o0BbEMa Tel.

buonoeus: snextpuyeckue SIBJICHUS B KUBOW TPHUPOJE, KoieOaTenbHbIC ABMKEHUS B KUBOW MPHUPOJE, ONMTHUYCCKHUE
SIBJICHUS B )KMBOU MPUPO/IE, IEUCTBUE PaAUALNU HA KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHWE aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKash CTPYKTypa TBEPABIX Te, MEXaHW3Mbl 00pa30BaHUS
KPUCTAJUTMYECKON PEIIETKU, CIICKTPAJIbHBIN aHAJIN3.

l'eoepagua: MarHuTHBIE TIONIOCA 3€MIIH, 3aJI€KH MAarHUTHBIX PYI, (POTOChEMKA 3€MHOM MOBEPXHOCTH, MPEACKA3aHUE
3EMJICTPSICEHUM.

Texnonozus: TMHUA SJIEKTPOIIEpEIad, TEHEPATOP NEPEMEHHOTO TOKA, SJIEKTPOABUIaTENb, HMHIAYKIIMOHHAS T1€4b, paaap,
paAMONPUEMHUK, TEJeBU30p, aHTeHHa, Tene@oH, CBYU-neub, MPOEKIMOHHBINA ammapaT, BOJIOKOHHAs ONTHKA, COJIHEYHas
OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue ydyeOHOro npenmera «Pu3nka» Ha ypOBHE cpeaHero ooOiiero odpazoBaHus (0a30BbIN YpPOBEHb) JOKHO
00eCneunTh JOCTUKECHHE CICAYIONINX JTMYHOCTHBIX, METAPEAMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS yueOHoro mpeamera «Dusnkay MOIKHBI OTpaxaTb TOTOBHOCTh M CIIOCOOHOCTH
oOy4aroluxcst pyKOBOJCTBOBATbCS CPOPMUPOBAHHOM BHYTPEHHEW MO3MLMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTALMM, IO3UTUBHBIX BHYTPEHHUX YOEKICHHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM LEHHOCTSAM POCCUHCKOIO
oOuiecTBa, paclIMpeHHe XU3HEHHOTO ONbITa M OMBITa ACSITEIBHOCTH B MPOLECCE pealu3alliil OCHOBHBIX HaIlpaBJICHUMN
BOCIIMTATEIIbHOMN JAESATEIBHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh T'PAXAAHCKON IMO3ULUU O00YyYaroIlerocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O YJIEHA POCCHUHCKOIO
00IIIECTBA;

MNPUHITHE TPAIUIMOHHBIX 00IEYETOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX 1IEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPAKJAHCKOTO OOIIECTBa, yYaCTBOBATh B CAMOYIPABICHUU
B 00pa30BaTENIbHON OpraHu3aluu;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMAJIbHBIMU HHCTUTYTAaMU B COOTBETCTBUHM € UX (PYHKLIMAMU U HA3HAUEHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOMU AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHHUS:

c(hOpPMUPOBAHHOCTH POCCUNCKOMN TPAXKIAHCKON UICHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOILLUEHHE K I'OCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKEHHUSIM POCCHUMCKUX Y4YEHBIX B oOnacTu (pU3MKU U
TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS



c(OPMHPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHNUS;

CIOCOOHOCTh OIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh HAa MOPaIbHO-HPAaBCTBEHHBIC
HOPMBI U [IEHHOCTH, B TOM YHCJIE€ B JEATEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIa1a B IIOCTPOEHUE YCTOMYMBOIO OYIYILETO;

4) 3cTeTHYECKOro BOCIIUTAHMS

3CTETUYECKOE OTHOIICHUE K MUY, BKIOYAst 3CTETUKY HAydHOTO TBOPYECTBA, MPUCYIEro (U3NIECKON HAyKE;

5) TpyA0BOT0 BOCIIUTAHUSL:

HHTEPEC K pasaudHbIM cepaM MpodeCcCHOHAIBHON AEATEILHOCTH, B TOM YHCIE CBA3aHHBIM C (DU3MKON M TEXHHMKOH,
yMEHHE COBEpPIIATh OCO3HAHHBIN BEIOOP OyayIiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE IIAHbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHHUIO B 001aCTH (DU3MKK HA TMPOTSHKEHUH BCEH JKU3HU;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

c(OPMHPOBAHHOCTH YKOJOTHYECKOH KYJIBTYphI, 0CO3HAHKE III00ATBHOIO XapaKTepa SKOJIOTHIECKHUX MPOOIIEM;

IUIAHUPOBAHKME M OCYIIECTBICHHE ICHCTBHI B OKPYJKAIOIIEH Cpele Ha OCHOBE 3HAHHS €N YCTOWYHMBOIO Pa3BUTHS
4eJI0BEYECTBA;

pacuIMpeHue OmbITa ASATEILHOCTH 3KOJIOTHYSCKON HAPABIEHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUHN 110 (DU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PH3UUECKOMN HAYKH;

OCO3HAHME [IEHHOCTH HAYYHOU IEATEILHOCTH, TOTOBHOCTh B IPOILIECCE U3YUEHUS (PU3MKHM OCYIIECTBIIATH MPOEKTHYIO H
HCCIIEI0BATEIILCKYIO ICATSIIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jijornueckue AeiicTBUA:
CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;
ONPENETATh LUEIU ACATEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTUKEHUS;



BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKUX SBIICHUSX;

pa3pabaThiBaTh IUIAH pEUICHHs] TPOOJIeMbl C Y4ETOM aHaANIM3a UMEIOUIMXCS MATepHAIbHBIX M HeMaTepualbHbBIX
pecypcos;

BHOCUTbH KOPPEKTUBBI B JESATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB II€JISIM, OLEHUBATh PUCKH MOCIEICTBUIA
JeSITeIbHOCTH;

KOOPJMHHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBHIX PEAIbHOTO, BUPTYaTbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble ucciieqoBarenLcKue 1elCTBUSA.

BJIaJICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHSATHIMH U METOIaMHU (PU3UYECKOI HAyKH;

BJIa/IETh HABBIKAMH Y4Y€OHO-UCCIIEIOBATEIBCKON M MPOEKTHOW NEATEIbHOCTH B 00JacTH (U3HUKH, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOATEILHOMY IMOMCKY METOOB PEIICHUs 3aad (PU3UUECKOrO COAep KaHUs, TPUMEHEHUIO Pa3IMYHbIX
METO/I0B IIO3HAHUS;

BJIAJICTh BUIAMU JESITEIHHOCTH 110 MOJYYSHUIO HOBOTO 3HAHUSI, €r0 MHTEPIIPETALUH, IPEOOPa30BaHUIO U TPUMEHEHHIO
B Pa3JIMYHBIX YYEOHBIX CUTYalUsIX, B TOM YMCIIE PU CO3JIaHUH YUYEOHBIX IPOEKTOB B 001aCTH (PU3UKY;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBS3M U aKTyalU3UpOBaTh 3aJady, BBIABUTATh TUIOTE3y €€ pEIIeHMs, HaXOAUTh
apTryMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX YTBEP)KIICHUH, 3a/1aBaTh apaMeTphbl U KPUTEPUU PEILICHUS;

aHAM3UPOBATh IOJIyYEeHHBIE B XOJI€ PEIICHUs 3aJaud pe3yJibTaThl, KPUTHYECKU OLIEHUBATh WX JIOCTOBEPHOCTH,
HPOTHO3UPOBATHh N3MEHEHHE B HOBBIX yCIIOBHSAX;

CTaBUTh U (OPMYyIUPOBATh COOCTBEHHBIE 3a7aud B 00pa30BATEIbHOW AESITENPHOCTH, B TOM YHUCIE NpPU H3yUYEHUU
buzukwy;

JaBaTh OLIEHKY HOBBIM CHTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh MEPEHOCUTH 3HAHUS N0 (PU3MKE B MPAKTUYECKYIO 00IACTh KU3HEACATEIbHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTe;

BBIIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHANBHBIE MTOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

PabGora ¢ undopmanmeii:



BJIQ/JIETb HABbIKAMHU TOJY4YeHHUS HMHPOpMAIMK (PU3UUECKOTO0 COAEpPKAHMS W3 HCTOYHHUKOB pPa3HbIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISATh MOUCK, aHaJN3, CUCTEMATH3AILUI0 U MHTEPIPETALUI0 HHPOPMAIMH PA3IUYHBIX BHUIOB U
(dbop™m npeacTaBIeHUs;

OLICHUBATh JOCTOBEPHOCTH HH(POPMALINH;

UCIIONIb30BaTh CpeICTBa HWH(GOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTUH B pEIIEHUH KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX M OPTaHHU3aI[MOHHBIX 3a7a4 C COOJII0JICHHEM TpeOOBaHUN HPrOHOMHUKH, TEXHUKU O€30MaCHOCTH,
THTUEHBI, PecCypcocOepeKeH s, TPaBOBBIX U ATUYECKUX HOPM, HOPM UH(DOPMAIIMOHHOM 6€3011acCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOrO COAECPKAHUS B Pa3NUYHBIX opMaTax ¢ y4ETOM Ha3HAYCHHUS MH(POPMALIUU U LEJIEBOM
ayJIMTOPHH, BBIOUPAsi ONTUMANIbHYIO (DOPMY MPECTABICHUS U BU3YyaTIU3ALIUH.

KoMMyHHKAaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe NeHCTBHSA:

OCYILECTBIIATH OOIIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOH 1€ATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(QIMKTHBIX CUTYallMil U CMAr4aTh KOH(IUKTHL;

Pa3BEPHYTO M JIOTUYHO MU3J1araTh CBOXO TOUYKY 3PEHHMS C UCIIOIb30BAHUEM SA3BIKOBBIX CPE/ICTB;

MOHMMAThH U UCTIOJIH30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYATbHON PaOOTHI;

BbIOMpaTh TEMAaTUKY U METOJAbl COBMECTHBIX AEMCTBUM ¢ y4ETOM OOIIMX MHTEPECOB U BO3MOKHOCTEM Ka)KJOro 4jeHa
KOJUIEKTHUBA;

IIPUHAMATh LEIM COBMECTHOW NEATENBHOCTH, OPraHW30BBIBATH M KOOPAWUHUPOBATH IEHUCTBUS IO €€ NOCTHKEHUIO:
COCTaBIISITh IUIAH JEHCTBUI, pacmpenessTb pojid ¢ y4éTOM MHEHHMHA YYaCTHUKOB, OOCYXIaThb pPe3yJbTaThl COBMECTHOM
paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJI3Ja M KaXKIOrNO0 yYaCTHMKA KOMaHAbl B OOLIMI pe3ynbTaT IO pa3paboTaHHBIM
KPUTEPUSIM;

IIpeUIaraTb HOBBIE IIPOEKThI, OLIEHUBATh UJIEH C IMO3ULWN HOBU3HBI, OPUTUHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIJISATH IO3UTUBHOE CTPATErMYECKOE MOBEACHHUE B PA3NIMYHBIX CUTYalUsAX, MPOSABIATb TBOPYECTBO H
BOOOpakeHUe, ObITh NHULIUATUBHBIM.



PeryasTuBHbIe yHUBeEpCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:
CaMOCTOSTENIbHO OCYUIECTBIISTh IO3HABATENbHYIO JEATEIbHOCTh B 00JIaCTU (U3UKM U ACTPOHOMHH, BBISBIISITH
npo0sieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHbIE 33/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIIEHUS PAacY€THBIX M KAaYECTBEHHBIX 3aJ1a4, IJIAH BBIMOJHEHUS MPAKTUYECKOU
paboThI C YIETOM UMEIOITNXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOUTECHUN;
JaBaTh OLICHKY HOBBIM CUTYallUsIM;
pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;
JIe1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEILICHUE;
OIICHUBAThH IPUOOPETEHHBIN OTIBIT;
croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO JPYAWINH B 007acTH (U3UKHA, TMOCTOSHHO TOBBINIATH CBOM
00pa3oBaTeIbHbIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IJMOUMOHAJIbHBIN HHTE/JIEKT:
NaBaTh OLICHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTb, OLEHWBATh COOTBETCTBHUE PE3YJIbTATOB
LETIsIM;
BIIAJICTh HABBIKAMHU MMO3HABATEIBHON PeICKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUI M MBICIUTEIHHBIX TIPOIIECCOB,
UX PE3yJNbTaTOB U OCHOBAHHI;
UCI0JIb30BaTh MPUEMBI pedIIeKCUHU TSl OLIEHKH CUTYalluH, BHIOOpa BEPHOTO PEIICHUS;
YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHUS IO UX CHIXKEHUIO;
MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MPU aHATIU3€E PE3yJIbTaTOB JACATEILHOCTH;
MIPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;
IPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX IIPU aHAJIM3€ PE3yJIbTATOB ACATEIbHOCTH;
pU3HABATH CBOE MPABO U MPABO JPYTHMX HA OMIMOKHU.
B mporecce nocTmwkeHNus TUYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPaMMBbI IO (PU3UKE JJIT YPOBHS CPEITHETO OOIIETO
oOpa3oBaHms y 00yJaronuXxcsi COBEPIICHCTBYETCS IMOIMOHALHBIN HHTEIIEKT, TPEAMOIATrarofi cOPMUPOBAHHOCTH:



CaMOCO3HAHUs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHHMMATh CBOE SMOIMOHANIBHOE COCTOSIHME, BUACTH HaIpaBJICHUS
pa3BUTHS COOCTBEHHOM SMOIMOHATBHON Cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHMsl, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE IPUHUMAThb OTBETCTBEHHOCTh 3a CBOE IIOBEICHHE,
CIIOCOOHOCTB aJJallTUPOBATHCS K YMOLIMOHAJIBHBIM U3MEHEHUSIM U MTPOSBIIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTIKEHUIO LIENIM U YCIeXy, ONTUMHU3M, UHUIUATUBHOCTD,
YMEHHE IEUCTBOBATH UCXO U3 CBOUX BO3MOKHOCTEM;

SMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE MApPYTUX, YYHUTHIBaTh €ro mpu
OCYILIECTBIEHUH OOILEHNUS, CHOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIKOYAIOIIUX CIOCOOHOCTh BBICTpPAUBaTh OTHOLIEHUS C JPYTMMH JIIOABMH, 3a00TUTHCH,
MPOSBIISATH UHTEPEC U pa3peliaTh KOHQIUKTHL.

HPEAMETHBIE PE3YJIbTATDBI

K xonity ooydenust B 11 kj1acce mpeIMeTHBIE PE3yIbTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPaKaTh CHOPMHUPOBAHHOCTh
y 00y4Jaromuxcs yMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX pPoOJib U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOW HAYUYHOW KApTUHBI MHpA, B
Pa3sBUTUM COBPEMEHHOW TEXHUKH M TEXHOJIOTMW, B IPAKTUYECKOW JEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3nyeckoil KapTUHBI MHUPA;

YUUTBIBATh TPAHUIBl MPUMEHEHHUS M3YUYEHHBIX (PU3NYECKUX MOJEJEH: TOUEUHBIM 3JEKTPUUYECKUM 3apsii, JIyd CBETa,
TOYEUHBbIN UCTOYHUK CBETA, sI€pHAsi MOJEIIb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOTO Si/[pa MPH pellieHnd (PU3ndecKux 3aaay;

pacno3HaBaTh QPU3NYECKHE SBJICHUS (MPOIECChl) U OOBACHATh UX HA OCHOBE 3aKOHOB 3JIEKTPOJAMHAMHUKUA W KBAaHTOBOMU
(GU3UKU: dIIEKTpUYECKass MPOBOANMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JCHCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, 3JICKTPOMArHUTHAsI WHIYKIUS, AEHCTBHE MArHUTHOIO MOJsS HA MPOBOJHUK C TOKOM M JBWXKYIIMICS 3apsi,
ANIEKTPOMATHUTHBIE KOJIEOAHUST W BOJIHBI, MPAMOJUHEHHOE paclpOCTpAaHEHUE CBETa, OTpPaXEHUe, MPEJTOMIICHUE,
uatepdepenius, Audpakius W TOJsIpHU3alMs CBeTa, Juciiepcus cBera, doTodiekTpudeckuii 3¢gdext (potodaddekr),



CBETOBOE JIaBJICHWE, BO3HMUKHOBECHHUE JIMHEHYATOrO CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHAass H HCKYyCCTBEHHAas
PaANOAaKTUBHOCTH;

OTHCHIBATh U3YYCHHBIE CBOMCTBA BEIIECTBA (DIEKTPUICCKUE, MATHUTHBIC, ONTHYECKHE, SICKTPUUECKYIO TPOBOANMOCTh
pa3IMYHBIX CPel) W DJIEKTPOMArHUTHBIE SIBICHUs (TPOIECCHI), UCTIONb3Ys (PU3UUYECKUE BETUYHMHBI: dJCKTPHUSCKUN 3apsi,
CUJIa TOKa, SJIEKTPUUYECKOE HAMPSHKEHUE, DJICKTPUUECKOE COMPOTHURIICHUE, PA3HOCTh MOTEHIIUAIIOB, AJICKTPOIBIDKYIIAS CHIIA,
paboTa TOKa, WHIYKIHUS MAarHUTHOTO TMOJs, cuia Awmmepa, cuna JlopeHlla, WHIYKTHBHOCTh KATYIIKH, JHEPTHUS
AIEKTPUYECKOTO M MAarHUTHOTO TIOJIEH, MIEPUOJ] W YacToTa KoJieOaHWW B KoOJIeOATEIHbHOM KOHTYpE, 3aps] W Chja TOKa B
MPOIIECCE TAPMOHUYECKUX JICKTPOMArHUTHBIX KoieOaHui, POKYCHOE pacCTOSIHUE M ONTUYECKas CHJIa JIMH3BI, TIPU OTIMCAaHUU
MPABIIIBHO TPAKTOBATh (PU3WYECKUI CMBICT HCIIOJIb3YEMbIX BEIWYHH, MX O00O3HAUCHUS U CIUHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEJIMUYNHAMU;

OMKCHIBATh W3YYCHHBIC KBAHTOBHIE SBIICHUS W TIPOIECCHI, HCIMONB3ys] (U3UUECKHE BEJIMUYUHBI: CKOPOCTh
AJIEKTPOMATrHUTHBIX BOJIH, JUTHHA BOJIHBI M YACTOTA CBETA, SHEPTHUS U UMITYJIbC (DOTOHA, IEPUO/ TTOTypacaaa, SHEPTUs CBsI3U
aTOMHBIX sI7IEp, TIPU OMHMCAHWH TMPABWJIBHO TPAKTOBATh (DM3MUYECKUN CMBICT HCTOJIB3YyEMbIX BEIWYUH, UX O0O3HAYCHUS U
CIMHUILIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PH3UYECKYI0 BEIMYWHY C JAPYTMMH BEIUYMHAMHU, BBIYHCIISATH
3HauYeHUE (DU3NYECKOIN BEITHMYUHEI;

aHAIM3UPOBATh (PU3UUYECKHUE MPOIECCHl U SIBJICHUS, UCTIONB3Ys (DM3UYECKUE 3aKOHBI M MPUHITUIIEL: 3aKoH OMa, 3aKOHBI
MOCIIEZIOBATEIFHOTO M MMAapaJJICIbHOTO COEAWHEHUS TPOBOAHHMKOB, 3akoH JDkoyms—JIeHma, 3akoH 3IeKTpOMarHUTHON
WHAYKIAW, 3aKOH TMPSIMOJMHEHHOTO PACIPOCTPAHCHHsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHHUS CBETa,
ypaBHeHUe DitHITeHa s Gororddexra, 3aKOH COXpaHEHUST YHEPTUH, 3aKOH COXPAHCHUSI UMITYJIbCA, 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MacCOBOTO YMCIIa, OCTYNaThl bopa, 3aK0H paJloaKTUBHOIO pacnajia, Mpu 3TOM
paznuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYEeCKOE€ BBIPAKEHHE W YCJIOBHUS (TpaHUIIBI, OO0IACTH)
MIPUMEHUMOCTH;

OTIPEIEIISATH HApPaBICHNE BEKTOPA MHIYKIIMA MAarHUTHOTO TTOJIsI IPOBOTHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHa;

CTPOUTH U OTMMCHIBATh H300paXKEHUE, CO3ABAEMOE TNIOCKAM 3€PKajIOM, TOHKOH JIMH301;



BBITIOJHATh 3KCHEPUMEHTHI MO0 HMCCIEAOBAHUIO (PU3UYECKUX SIBICHUH M MPOIECCOB C HUCIHOJIb30BAHUEM MPSMBIX U
KOCBEHHBIX H3MEpPEHHUiIl: mpu 3TOM (OpMyIUpOBaTh MpoOjeMy/3anady U TUIOTE3y yueOHOro 3KCIEepUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEI0KEHHOT0 000PY0BaHUS, IPOBOAUTH OIBIT U (POPMYITUPOBATH BHIBODI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBbIE M3MepeHUs] (PU3MYECKUX BEJIMYMH, NPH 3TOM BBHIOMPATh ONTUMAIBHBIA CIIOCOO
M3MEPEHUS U UCIIOJIb30BATh U3BECTHHIE METObI OLIEHKH MOTPEIIHOCTEN U3MEpEHUH;

UCCIIEIOBaTh 3aBUCUMOCTU (PU3UYECKUX BEIUYHH C MCMOIb30BAHUEM MPSMBIX U3MEPEHHI: MPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCUPOBAThH PE3yJIbTAThl MOJYYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BUJIE TaONUIl U TpaduKOB, Ie1aTh
BBIBOJIBI 110 pE3yJIbTaTaM HCCIEIOBaHUS;

co0uroaTh mpaBuia 6€30MacHOTo TPyAa MpH MPOBEACHUN MCCIEIOBAHUN B paMKax yuyeOHOTo SKCIepUMEeHTa, y4eOHO-
HCCIIEIOBATENIbCKOM U MPOEKTHON JAESITENbHOCTH C HCIIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOWCTB U JaOOPATOPHOIO
000pynOBaHU4,

pemaTh pacy€THbIE 3a7]auu C SIBHO 33JaHHON (U3NUECKON MOJIENbI0, UCTIONb3Ysl (PU3NYECKHE 3aKOHbBI U MPUHIIMIIBI, HA
OCHOBE aHallM3a YCJIOBUS 3a/a4d BBIOMPATh (HU3UUECKYI0 MOJENb, BBIICIATH (PHU3NUECKUE BEITUYMHBI U (HOPMYIIBL,
HeoOXonuMble ISl €€ pelleHHs, MPOBOAUTH PACUYETHl M OILCHMBATH PEANbHOCTH IMOJIYYEHHOTO 3HAYEHUS (PU3MUECKOM
BEJIMYMHBI,

pelIaTh KaueCTBEHHbIE 3aJauM: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUUBYIO LIEMOUYKY PACCYKICHHI C OmOpoil Ha
U3yYeHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3NYECKHE SBICHUS;

HCIIONb30BaTh TMPH pEUIeHHH Y4eOHBIX 3a7ad COBpPEMEHHble MH(OPMAIMOHHBIE TEXHOJOTUU JUIsl TIOWCKA,
CTPYKTYpUPOBAHHUSA, WHTEPIPETAIMN U TPEICTaBICHUS Y4eOHON W HAy4YHO-TIOMYJSIPHOM HHGOpMAalKU, MOJYy4YEHHOU H3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTyYaeMyI0 HH(OPMALINIO;

OOBSCHATH MPHUHIIMIIBI JEHCTBHUS MAIIMH, MTPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyaTh YCIOBUS UX 0€30MacHOTO
UCTIOJIb30BAHUS B TIOBCEAHEBHOM KU3HU;

IPUBOJIUTH TPUMEPHI BKJIAaJa POCCUHCKUX M 3apyOekKHbIX Y4YEHBIX-(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE
MPOLIECCOB OKPY>KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;



MCIIOJIh30BaTh TEOPETUYECKME 3HAHUSA MO (U3MKE B TOBCEIHEBHOW >KM3HU MJis oOecredeHus: 0e30MacHOCTH TMpH
oOparieHnu ¢ mpuOopaMu M TEXHUYECKUMH YCTPOUCTBAMHU, IS COXPAHEHHUSI 370POBBS U COOJTIOICHHSI HOPM DKOJIOTHIECKOTO
NOBEJICHUS B OKPYKalOLLEH CpeJIe;

paboTarth B rpymnime ¢ BBHIMOJHEHUEM PAa3JIMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh PadOTy TPYIIbl, palMOHATBHO
pacnpenensiaTh OOS3aHHOCTH W IIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJCKBAaTHO OIICHWUBATH BKJIAJ
KaXJIOTO U3 YYaCTHUKOB TPYTIBI B PEIICHUE pacCMAaTPUBAEMOM MTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
KoauuecTBo yacoB JeKTpoHHbIE JleATeIbHOCTD YUUTEJIS ¢
N1/ HaumeHOBaHHe Pa31e0B H TeM Kontpons Mpaktnu  (wadposbie) yueToM padoueii
* nporpammer Bcero HbIE ecKHe o6pasoBaTeanupl | TPOTPAMMBI BOCITHTAHMS
padoThI padoThI € pecypchl
Pazgen 1. JIEKTPOJJUHAMUKA
Pa3BuTune nmo3HaBatenbHOM
AKTUBHOCTH,
CaMOCTOSITEIIbHOCTH;
(dbopMUpOBaHNE HABLIKOB:
TCHEPUPOBAHUS U
Moo o, Bubtnorexa O(bOPMJIGHI/I)I COOCTBEHHBIX
11 11 2 2 LIOK https://m.eds | M/€H> CAMOCTOATEILHOTO
DJIEKTPOMArHUTHAS WHYKIIHS 001U/ 7FA1CO7C PeIeHHs TPOGIIEMb,
3aJ1a4M; YBOKHTEIHLHOTO
OTHOIICHHS K Yy)KUM
UM, TyOJIMIHOTO
BBICTYIUJICHUS;
apryMEHTHPOBAHUS;
Hroro no pasgeny 11
Paznen 2. KOJIEBAHUWS U BOJIHbBI
MexaHu4ecKHe U JIEKTPOMarHuTHbHIE bubmmorexa Pa3BuTHne nmo3HaBatenbHOM
2.1 9 1 IIOK https://m.eds

KOJIeOaHUs

00.ru/7f41c97c

AKTHUBHOCTH,



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

2.2

Mexanndeckue 1 OJICKTPOMAarHuTHBIC
BOJIHBI

bubnuoreka

OK https://m.eds
00.ru/7f41c97c

2.3

Ontuka

11

bubauoreka

OK https://m.eds
00.ru/7f41c97c

CaMOCTOSITEIILHOCTH;
HaXO0X/IeHNE [IEHHOCTHOTO
acrekTa ydeOHOro 3HaHUS U
nHpopmaruu, odbecrieueHre
€ro NOHUMAaHUA U
NePeKUBAHUS
00y4aromuMucs; onopa Ha
[IEHHOCTHBIE OPUEHTHUPBL;
noOyxJIeHue coOII01aTh
NPUHIUIB Y4eOHOH
JTUCIUIUIMHBI U
caMOOpraHu3aluu;
JEMOHCTpALHsI BAXKHOCTH
00y4eHUs HA TIPOTSHKCHUH
BCEH KU3HU JJIs YCIIECIIHOU
npohecCHOHATBLHOM
JESITEIIbHOCTH;
(dbopMUpOBaHNE HABLIKOB:
TeHepUPOBaHUA U
odopmIIeHUSI COOCTBEHHBIX
e, CaMOCTOSTSIBEHOIO
peteHust mpoOIeMBblI,
3a/1a4¥; YBaXKUTEILHOTO
OTHONICHHUS K UyKUM
U7CSIM; ITyOJTUIHOTO
BBICTYIUICHUS,
apryMeHTUPOBaHMS;
OTCTauBaHUs CBOEH TOUYKHU
3peHust; GopMUpPOBAHUE
OCO3HAHHOTO BBIOOpA



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

Oynyiieit mpodeccun

Hroro no pazgeny

25

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI CIEUATIBHON TEOPUH brbmorexa
31 OTHOCHUTEIBHOCTH 3 LIOK https://m.eds
00.ru/7f41c97c
Hroro no pazueny 3
Pa3znea 4. KBAHTOBAS ®U3UKA
bubnuorexa pa3BHUTHE: NTO3HABATEIIHLHOM
4.1 DJIeMEHTHI KBAaHTOBOU OMTUKHU 6 [HOK https://m.eds | akTUBHOCTH,
00.ru/7f41c97c CaMOCTOSITEILHOCTH,
Bubnmoreka WHULMATUBEI, TBOPYECKUX
4.2 Crpoenue aToma 4 IIOK https://m.eds | CIIOCOOHOCTEH; OOIPEHUE
00.ru/7f41c97c yueOHO/coruanbHON
YCIIEITHOCTH U TIPOSBICHUI
AKTUBHOM KM3HEHHOM
MO3UIMH; IPUBJICUCHUE
BHHUMAaHU$ K IEHHOCTHOMY
ACICKTY U3y4aCMbIX
Buomoreka SIBJICHUI; UTHULIMMPOBAHUE U
4.3 ATOMHOE SApO 5 IHOK https://m.eds | MOAACPIKKA
00.ru/7f41c97c HCCIIeI0BATEIbCKOM
JACATCIIbHOCTH,
JEMOHCTpALHsI BAXKHOCTH
00y4eHUs HA TIPOTSHKCHUH
BCEU KM3HU JJIsI YCTICIITHOM
npodeCCHOHATbHON
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ACATCIIbHOCTHU

Hroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1

DJIEeMEHTHI aCTPOHOMUU U
acTpou3uKu

Bbubanoreka

OK https://m.eds
00.ru/7f41c97c

oO0II[eHnE C NETEMU
(mmasor), mpu3HAHKUE UX
JIOCTOMHCTBA, IOHUMaHHE U
IPUHITHE UX; HaXOXIACHUE
IIEHHOCTHOTO acTeKTa
y4eOHOT0 3HAHUS U
uHpopManuu, odecreueHne
€ro NOHUMAaHUS U
nepeKuBaHus
00ydJaronmMucs;
opranuzarus Gopm
WHIUBUYyIBHON U
IpyNIoBoi y4eOHOM
JESTEIIbHOCTH; OIopa Ha
[IEHHOCTHBIE OPUEHTHUPBL;
(dbopMUpOBaHNE HABLIKOB:
TeHepUPOBAHUS U
odopmIIeHUSI COOCTBEHHBIX
e, CaMOCTOSTSIHEHOIO
peteHust mpoOIeMBblI,
3aJ]a4ui; YBaKUTEIHLHOTO
OTHONICHHUS K UyKUM
U7CSIM; ITyOJTUIHOTO
BBICTYIUICHUS,
apryMEeHTHPOBAHUS;



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

OTCTaMBaHUs CBOEH TOUKHU
3peHust; GopMUpPOBAHUE
OCO3HAHHOTO BBIOOpA

Oynymei mpodeccuu
Hroro no pazueny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE
bubnnoreka
6.1 O6o0maroriee TOBTOPCHHE 4 IHOK https://m.eds
00.ru/7f41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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