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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o ¢u3uke 6a30BOTO YPOBHS HAa YPOBHE CpeaHEro odmiero oopazoBaHus pazpaboTraHa Ha
OCHOBE TOJIOKEHHH M TpeOOBaHMH K pe3yinbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHONW MPOTPAMMBEI,
npenacraBieHHbix B @I'OC COO, a Taxxke ¢ yuéroMm (enepanbHOil paboyeil mporpammbl BOCIUTAHUS U
KOHIICTIIINY TpernoaBaHusl yaeoHoro npeamera «Pusnka» B 00pa3oBaTelIbHBIX opranu3anusax Poccuiickoit
®denepanny, peajin3yroluX OCHOBHbIE 00pa30BaTElIbHbIE IPOrPaMMBbI.

Copneprkanue mporpaMmbl 1o (pU3KMKe HAMpaBiIeHO HAa (POPMUPOBAHUE €CTECTBEHHO-HAYYHOW KAPTHHBI
mupa oOyqaromuxcs 10—11 xiaccoB nmpu oOydennn ux usuke Ha 6a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
JeqaTeNbHOCTHOTO moaxona. Ilporpamma mo ¢usuke cootBerctByer TtpeboBanmsim PI'OC COO «
IUIAHUPYEMBIM  JIMYHOCTHBIM, HPEIMETHBIM M METalpEeJIMETHBIM pe3ysibTaraM OOy4deHHs, a TakKxke
YUUTBHIBAET HEOOXOJUMOCTh pEaJU3alui MEXIPEIMETHBIX CBA3€H (PU3MKUM € €cTeCTBEHHO-HayYHBIMU
yueOHBIMM TNpeAMeTaMu. B Hell onpenensioTcs OCHOBHBIE 1€MW U3ydeHUs (DU3MKM Ha YPOBHE CPEIHErO
oOuiero o6pa3oBaHus, IIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca (M3UKU: TUYHOCTHBIE, METANIPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no gu3suke BKIIOYAET:

e [IJaHUpPyEMbIE pEe3ylbTaTbl OCBOCHHS Kypca (U3MKM Ha 0a30BOM YypOBHE, B TOM 4HCIIE

MpeIMETHBIE Pe3yabTaThl MO roJiaM O0yUYEeHHUS;

e cojepxaHue yueOHOro npeamera «Du3nkay Mo rojaM o0ydeHusl.

®du3rka Kak Hayka o HanboJiee 00IMX 3aKOHAX MPHUPOJbI, BBICTYMAasl B Ka4eCTBE y4eOHOIO MpeaMera
B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJaJ B CHUCTEMY 3HaHUU 00 okpyxaromem mwupe. [IKompHBIM Kypc
(Gu3UKN — cUCTEeMOOOpa3yIOIUN Ul €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, MOCKOIbKY (hHU3HUECKUe
3aKOHBI JIS)KAT B OCHOBE IMPOIIECCOB U SIBJICHUM, N3y9aeMbIX XUMHEH, Onosiorue, pusndeckoit reorpadueit
u acTpoHoMuel. Vcrnonb3oBaHHe W aKTUBHOE NMpUMEHEHHE (DU3MUECKUX 3HAHUM OmpelensieT XapakTep U
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTHHA B cepe IHEPreTHKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, TOJYYCHHUS
HOBBIX MaTepUAJIOB C 3aJJaHHBIMU CBOWCTBaMH U JApyrux. M3ydeHue (U3MKH BHOCUT OCHOBHOM BKIJIaJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOU KapTUHBI MUPA 00yJaromuxcs, B JOPMUPOBAHUE YMEHUI PUMEHSATH
Hay4YHBI METO/1 MO3HAHUS NP BHITIOJHEHUH UMHU YY€OHBIX UCCIIEIOBAHUIA.

B ocHOBY kypca (usuku s ypoBHSI cpeaHero odmiero oOpa3oBaHUs TOJOXKEH PsII UIICH, KOTOPHIS
MOYHO pacCMaTpuBaTh KaK MPUHLUIIBI €r0 IOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEMl KypcC SBIJISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH COJECPKHUT
MaTepuai U3 BcexX pa3fesioB GU3KKH, BKIIIOUAET KaK BOIIPOCH KJIIACCHUECKOM, TaK 1 COBPEMEHHON (PU3UKU.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW Martepuan Kypca (QU3MKH OOBEAWHEH BOKPYT
¢buznueckux Teopuil. Beaymum B kypce siBisieTcst GopMUPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepuu, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanoiaraeT UCIoIb30BaHHE TYMaHUTAPHOTO MOTEHIMAA
¢bu3nuecKkoil HayKd, OCMBICICHHE CBSI3M pa3BUTUA (U3UKU C pa3BUTHEM OOIIecTBa, a TakkKe C
MHPOBO33PEHYECKUMU, HPDABCTBEHHBIMH U YKOJIOTUYECKUMU TTPOOIeMaMHu.

Hoes npuxnaonoii nHanpagnennocmu. Kypc pusuku npeamnonaraet 3HaKOMCTBO C HIMPOKUM KPYrom
TEXHUYECKUX U TEXHOJIOTUYECKUX IPUIIOKEHUN U3yUYEHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocuszayuu peann3yercsi MOCPEICTBOM BBEACHHUS DJIEMEHTOB COJIEP)KaHUs, MOCBAMIEHHBIX
HKOJIOTHYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PAa3BUTHEM TEXHUKU U TEXHOJOTHH, a
TaKxke 00CyXKAeHUs MpoOIeM paloHAIBLHOTO MPUPO/IOTIONB30BAHUS U HKOJIOTMUECKONH O€30I1aCHOCTH.

CrepxHEBBIMH 3JIEMEHTaMU Kypca (PU3MKM Ha YpPOBHE cpelHero oOIiero oOpa3oBaHUS SBISIOTCA
¢u3nueckue Teopuu ((hopMUpPOBaHUE MPEACTABIEHUH O CTPYKType MOCTPOEHUS (PU3HMUECKONH TEOPUH, POJIU
(GyHIaMEHTAJIbHBIX 3aKOHOB W TPHHIMIOB B COBPEMEHHBIX MPEJCTABICHUAX O IMpPUPOJE, TpaHUIax
MIPUMEHUMOCTH TEOPHH, IJIs1 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U IPOLIECCOB).

CHUCTEeMHO-JICITETbHOCTHBIM TOJX0Jl B Kypce (U3MKM peanu3yercss Npexae BCero 3a CYér
OpraHu3alluK HKCIEPUMEHTANIBHOM JeATeNbHOCTH oOyyaromuxcs. Jias 6a30Boro ypoBHs Kypca (DU3MKH —
3TO HCIOJIb30BAaHHE CUCTEMBI ()POHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00paTopHBIX padoT,
KOTOpBIE B IporpaMMe mno (usnuke OoObEIUHEHbI B OOMIMI CIUCOK YYEHHYECKHUX MPAKTUYECKUX PpaboT.
Bbienenue B yKa3aHHOM IepeyHe JIabOpaTOpHBIX pabOT, MPOBOJUMBIX JUISI KOHTPOJII U OLIEHKH,



OCYIIECTBISICTCS YYaCTHUKAMH 00pa30oBaTEIbHOIO MpoIlecca MCXOMs M3 OCOOCHHOCTEH IJIaHWPOBAHUS U
ocHamieHus: kaOuHera ¢Qusuku. Ilpm 3TOM oOecmeunBaeTcss OBJaJCHHE OOYYAIOUIUMHCS YMEHHSIMH
MPOBOJNTh KOCBCHHBIC W3MEPCHUS, HMCCICIOBAHUS 3aBHUCHMOCTEH (U3MYCCKUX BEIUYMH M TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPETIOKEHHBIX THIIOTE3.

Bonpiioe BHUMaHHWE YJENSETCS PEIICHUI0 PACUYETHBIX M KAueCTBEHHBIX 3amad. [lpu atoMm uis
pacu€THBIX 3a/1a4 MPUOPUTETOM SIBJISIIOTCS 3a/1a4d C SBHO 33JaHHOM (PU3MUYECKON MOENbIO, TIO3BOJISIONINE
NPUMEHATh W3YYCHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfenia Kypca, Tak W HHTETPUPYs
3HaHUS U3 pPasHbIX pa3ne’noB. [|Jis KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJjaHUsI HA OOBSICHEHUE
NpoTeKaHus (PU3NYECKUX SBICHUIA M MPOIECCOB B OKPYKAIOMIECH KU3HHU, TpeOyromue BpI0opa PU3NIECKOM
MOJICJH JJISl CUTYaIliH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu PI'OC COO K MarepuaibHO-TEXHHYECKOMY OOeCIeUEHUIO
yueOHOTo Tporiecca 0a30BbIi YpOBEHb Kypca (DM3HKH Ha YpOBHE CpeiHero oOmiero oOpa3oBaHUs JTOJDKEH
M3Yy4aThCs B YCJOBHUSX MPEIMETHOrO0 KaOwHeTa (DM3WKK WIM B YCJIOBHSX HHTETPHPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IKJIa. B kabuHere GU3NKK TOKHO OBITH HE0OX0AMMOE JTabopaTopHOe
o0opymoBaHUe TSI BBITOJTHCHUS YKa3aHHBIX B IporpaMMe Mo (U3HKe YICHHUECKUX MPAKTHISCKUX paboT u
JEMOHCTPAIIHOHHOE 000PyIOBaHHE.

JleMoHCTparoHHOe 00OpynoBaHuEe (OPMUPYETCS B COOTBETCTBUU C IMPHHIMIIOM MUHHMAJIHHOU
JOCTAaTOYHOCTH M OOecIeYrBaeT TOCTAHOBKY MEPEYHCICHHBIX B IporpaMMme MO0 (HU3UKE KIFOYEBBIX
JIEMOHCTPAIIMH JIJIST UCCIICIOBAHUS U3YJaeMbIX SBJICHUH W MPOIIECCOB, IMITUPUICCKUX U (PyHIAMEHTATBHBIX
3aKOHOB, MX TEXHUICCKUX MTPUMCHCHHI.

JlaGopaTtopHoe 000pyAOBaHHE IS YUYEHHUYECKUX MPAKTUYECKUX padoT ¢GopMupyercss B BHUJE
TEMaTHYECKHX KOMIUIEKTOB W OOECIeYMBAETCS B PAacd€Te OJHOTO KOMIUIEKTa Ha JBYX OOYYaIOIIHXCS.
Temarnveckne KOMIUIEKTHI J1a0OPaTOPHOTO OOOPYAOBAaHUS OJKHBI OBITH MOCTPOCHBI HAa KOMILUIEKCHOM
WCIOJIb30BAHNN aHAIIOTOBBIX M IIU(PPOBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX M3MEPUTEIBHBIX CHCTEM B
BHJIe IU(PPOBBIX JTA0OPATOPHIA.

OCHOBHBIMH TIEISIMU U3YYCHHs GUBHKH B 00IIEM 00pa30BaHUM SBIISIOTCS:

e (opmupoBaHuEe HHTEpeca W CTpEMJICHHS OOydalolmuxcs K HaydyHOMY H3YUEHHUIO MPHUPOJBI,

Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

® pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJIE MO3HAHUA U (GOPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOIICHHUSI K OKPYKAIOIIUM SIBICHUSM;

e (opmupoBaHHE HayYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa U3y4yeHHUs OCHOB CTPOCHMSI MaTEepUU U
(dhyHIaMEHTATBHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHuEe YMEHHI OOBSICHSITH SBIECHUS C UCHOJIb30BaHUEM (DM3MUYECKUX 3HAHUM U HAYYHBIX
JI0Ka3aTeNIbCTB;

e (opmupoBaHue MpeACTaBICHUI O POMM (PU3MKK AT Pa3BUTHUSL APYTUX ECTECTBEHHBIX HayK,
TEXHHUKH U TEXHOJIOTHI.

JlocTtrxkenne 3Tux 1eneil o0ecrnedrnBaeTcs perieHueM CIeAyoIInX 3a/1a4 B MPOLIecce U3yueHus Kypca

(bu3MKN Ha YPOBHE CpeTHEro 001ero oopazoBaHus:

e MpuOOpeTeHHEe CUCTEMBI 3HaHHK 00 OOmMX (HU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOUYAsi MEXaHUKY, MOJIEKYJIAPHYIO (DU3UKY, DJIEKTPOAUHAMUKY, KBAHTOBYIO (PH3UKY M JIE€MEHTHI
acTpo(pHU3UKH;

e (opmupoBaHuME YMEHUN NPUMEHATH TEOPETUYECKHE 3HAHUS M OOBICHEHHS (U3MUECKUX
SIBJICHUW B TIPUPOJIE U JUTSI PUHATHUS MPAKTUYECKUX PEIIEHUH B IOBCETHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB PEIICHMs Pa3IUYHbIX 33/1a4 C SBHO 3aJaHHOU (pu3mueckoi MoJenbio, 3a1a4,
MOAPA3yMEBAIOIINX CAMOCTOSITENIbHOE CO37aHKue (U3MUYECKON MOJenu, aJeKBaTHON YCIOBUAM
3a/1a4u;

e T[OHUMaHUE (PU3MYECKHMX OCHOB M MPHUHILUIOB JCHCTBUS TEXHHUYECKHX YCTPOWUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBIQJCHHE METOJaMU CaMOCTOSTEIHHOTO IUIAHUPOBAHUS W  TPOBEIEHUS  (DU3HUECKUX
OKCIEPUMEHTOB, aHalW3a W WHTepHpeTanuu WHGOPMAIUHU, OMNpeAeTeHUs JIOCTOBEPHOCTH
MOJIyY€HHOTO Pe3yJbTaTa;

® CO3JaHWE YCIOBHM s pa3BUTHUA YMEHHH TPOEKTHO-HCCIEAOBATEIbCKOM, TBOPYECKOMH
JeSITeTHOCTH.



Ha usyuenne ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE CpeAHEro oouiero oopasoBaHust oTBoAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 1aca B Hezeno), B 11 kiacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipenyaraemslii B mporpamMmMe 1o (Gu3uKe MepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX PabOT SIBIIACTCS
PEKOMEH/IOBaHHBIM, YUYUTENb JejaeT BbIOOp MpoBeneHHs Ja0OpaTOPHBIX PAadOT M OMNBITOB C Y4ETOM
UHIUBUAYaAJIbHBIX ocobeHHoCTeH 00yUaroIuxcsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC
Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS
®du3suka — Hayka o npupoje. Hayunele MeTo1bl O3HAHUA OKpY»Karowero mupa. Poib sxcriepuMenTa u
TEOPHUH B IPOIIecCe MO3HAHUS TPUPOIbI. DKCIIEPUMEHT B (PH3UKE.
MopenupoBanue (pu3anyeckux sBJICHUA U mporieccoB. Hayunbie rumnore3sl. Ou3ndeckue 3aKOoHBI U
Teopuu. [ paHHIIBEI MPUMEHUMOCTH (prU3HYECKHUX 3aKOHOB. [IpHHIIUTT COOTBETCTBUSI.

Ponb m MecTo ¢u3uku B (GOPMHPOBAHWU COBPEMEHHON HAy4YHOW KapTHHBI MHUpPA, B MPAKTHYECKOU
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu
AmnayioroBbie ¥ IU(PPOBBIC U3MEPUTEIBLHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanndeckoe JgBkeHHE. OTHOCUTCIBLHOCTHL MEXaHHMYEeCKOro JBibkeHHsa. CucreMa oOTcYéra.
Tpaexropust.

[Tepemernienue, ckOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHaIbHON
TOYKH, UX MPOEKIMHA HA OCH CUCTEMBI KOOpArHAT. CI0kKEHHE MEPEMENIEHUN U CIIOAKEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE NBIOKeHHE. | paduku 3aBHCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH U TIEpEMEIICHUSI MaTePHATIbHON TOYKH OT BPEMEHH.

CBoboaHoOe majienre. Y CKOpeHHue CBOOOTHOTO TTaICHHS.

KpuBonuHueiiHoe nBmxeHue. [[BH>keHHWE MaTepUalbHON TOYKHA MO OKPY)KHOCTH C TMOCTOSIHHOW IO
MOJYJTIO CKOPOCTBIO. YTJIOBasi CKOpPOCTh, JMHEWHAs CKOpocTh. llepwon w dwactora oOpaiieHus.
LleHTpOCTpEMUTETBLHOE YCKOPEHHE.

TexHuyeckre yCcTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: CIMAOMETP, IBUKEHUE CHAPSIOB, LIETTHBIE 1
PEMEHHBIE TTEpEeaaYN.

Jlemoncmpayuu

Mogenps cucTeMbl 0TCUETA, MILTIOCTPAIUA KHHEMATHYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeobpazoBaHue ABMKEHHUI C UCTIOIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxenus teia, OpOIIeHHOTO MO YIJIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOHOTO ITaICHHUS.

Hanpasnenue ckopocTy Ipu ABUAKEHHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3ydeHune HepaBHOMEPHOTO JBUKEHUSA C LI€JIbIO ONPEACIICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXIY MYTSIMH, MPONUJIECHHBIMU TEJIOM 3a MOCJEI0BaTEIbHbIC PaBHbIE
MIPOMEXKYTKHU BPEMEHHU IIPU PABHOYCKOPEHHOM JIBU’KEHHUH C HaYalIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue nBUKEHUS APUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpuniun otHocutensHocTH ["anunes. [lepsriil 3akoH HetoToHa. MIHEpIManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akon HeroToHa 17151 MarepuanbHOM TOUKH.
Tperuii 3akoH HproTOHA U1 MaTe€pUanbHbIX TOYEK.

3akoH BceMHpHOro TaroteHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Bunsl Tpenus (mokos, ckoybxkeHus, kauenus). Cuna tpenus. Cyxoe tperue. Cuna TpeHus

CKOJIBKCHUA U CUJIa TPCHUSA ITOKOS. KOS(I)(I)I/IL[I/IGHT TPCHUH. Cuna COIIPOTUBJICHUS IIPU ABUXKCHUU TCJIa B
KHUAKOCTHU WUJIM T'a3cC.

HOCTyHaTeJ'ILHOC H BpalllaTCJIIbHOC ABUKCHHUC a0COJIFOTHO TBép,Z[OFO TCIa.
MOMEHT CUJIBI OTHOCUTEIIBHO OCH BpalICHH. IIneyo cumel. YciaoBus PaBHOBCCHA TBépIIOI‘O TCIa.

Texauueckue yCTpOfICTBa U NPAKTHUYCCKOC MNPUMCHCHUC: MOAIIUIIHUKH, ABWKCHUC MCKYCCTBCHHBIX
CIIYTHUKOB.

Jlemoncmpayuu



SIBrieHne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBHCHMOCTB CHJIBI YIPYTOCTH OT Aepopmariu.

HeBecomocts. Bec Tena npu yCKOpEHHOM MOABEME U NTAJICHUH.

CpaBHEeHHE CUJI TPEHUS TIOKOSI, KAUEHUS U CKOJIb)KEHUS.

YcnoBus paBHOBecHs! TBEPAOTO Tesa. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3yuenue nBuxeHust Opycka o HAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIUX B MPY)KHUHE U PE3MHOBOM 00pasiie, OT UX
nedopmaruu.

HccenenoBanue yciaoBuid paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coxpaneHusn 6 MexaHuke

Nmnynsc MaTepuanbHOM TOUKHU (TeNa), CUCTEMbl MaTEepUaIbHBIX TOUeK. VIMITyIbC CHIIbI U U3MEHEHHE
UMITyJIbCa TeJla. 3aKOH COXpaHEHUsl uMIyibca. PeakTuBHOE ABMKEHUE.

Pa6ora cuibl. MOMIHOCTE CHUITBI.

Kunernueckas sHeprusi MarepuaibHOM ToUku. Teopema 00 N3BMEHEHUU KHHETHYECKON SHEPTUH.

[lorenumaneHas oHeprus. [loTeHuuanpHas sHeprus yopyro AeGopMHUpOBaHHOW MPY>KUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnmanpHble M HEMOTEHLIMAIbHbIE CHIIBL. CBS3b paOOThl HEMOTEHUUATIBHBIX CHJI C M3MEHEHUEM
MEXaHUYE€CKOW PSHEPTUU CUCTEMBI TEJI. 3AKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

VYopyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckre ycTpoHCTBa M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIEP, NMPYKUHHBIM MUCTOJIET,
JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[Tepexon moTeHITMATBHOM SHEPTHH B KWHETUUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne abCoOIOTHO HEYIIPYTOTO yAapa ¢ IOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThl CHIIBI C M3MEHEHHMEM MEXaHWYEeCKOW SHEpPruu Tejla Ha MpHUMepe
pacTsKEHUs PE3UHOBOIO JKIyTa.

Pa3znen 3. MoJieky/isipHasi pu3uKa 1 TEPMOAMHAMHUKA

Tema 1. Ocno6bl MOEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKON TEOpUHM U HX ONBITHOE OOOCHOBaHUE.
bpoynosckoe npmwkenue. Juddysusa. Xapakrep IBUKEHHUS U B3aUMOJICHCTBUS 4acTUIl BemecTBa. Mozaenu
CTPOEHUS T'a30B, KUJIKOCTEH M TBEPABIX Tel U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE STHUX MOJIENIEH.
Macca u pazmepsl mosekyn. KonnuectBo Bemectsa. [locrosanas ABoraupo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogenp uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOM TEOpUU UACATBHOIO
raza. AOCOJIIOTHasE TeMIiepaTypa Kak Mepa cpeiHeld KHHETHUYECKOM PHEePTUU TEIIOBOTO JBIKEHHUS YaCTHUIL
raza. lllkana temneparyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
HaneroHa. M3omporiecchl B HIEATbHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ paduueckoe
MIpeJICTaBJICHHUE U30IIPOIIECCOB: H30TEPMa, U30X0pa, u300apa.

Texnuueckue ycTpOHCTBA U MPAKTUYECKOE MTPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIINE UCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJEKya OpPraHudecKhX
COCIMHECHUN.

OnbiTel 0 AU PY3Un KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.

Mogens onbita IITepHa.



OnbIThI, TOKa3bIBAIOLINE CYLIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOJECHCTBHYSL.

Monens, WUIIOCTpUpYIOLIas IpUpoLy JaBJIEHUS ra3a Ha CTEHKH COCYAa.

OnpIThI, HIUTFOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UAEAIbHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Omnpenenenue Macchbl BO3JyXa B KJIACCHOW KOMHATe€ Ha OCHOBE H3MepeHHi 00BbEMa KOMHATHI,
JABJIEHUS U TEMIIEPATyphbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSIHUS pa3peKEHHOTO Tasa.

Tema 2. Ocnoevlt mepmoouHamuku

TepmoauaaMudeckas cucrtemMa. BHYTpeHHsISI SJHEPTHS TEPMOJMHAMUYECKON CHCTEMBI M CIIOCOOBI ¢
n3MeHeHus. KonndyectBo TemnoTsl U padota. BHYTpeHHsIsI SHEprusi 0JJHOATOMHOTO MJI€JIbHOTO raza. Buabl
TEIUIONEpelau: TEIUIONPOBOAHOCTb, KOHBEKLUS, W3JIydeHHE. YenbHas TEIUIOEMKOCTh BELIECTBaA.
KonunuecTBo TemaoThl npu Temionepeaaye.

[Tonsarue 06 agnabatHoM mporecce. [lepBriit 3akoH TepMoArHAMUKH. [IpruMeHeHHe MepBOro 3akoHa
TEPMOJIMHAMUKH K n3onpoueccam. ['paduueckas unrepnperanus padboTsl rasa.

Bropoii 3akon TepmoauHamuky. HeoOGpaTUMOCTE IPO1IECCOB B MPUPO/IE.

TennoBbie MamuHbl. [IpuHIUNIBL AeiCTBUS TEIUIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B TETJIOBBIX
MamnHax. Koadduuuent nonesnoro naedctBus TemioBod Mamuubl. [luxn KapHo u ero xosaddunuent
MIOJIE3HOTO AEUCTBUSL. DKOJOTUYECKUE MPOOIEMBbI TEMNIOIHEPIETUKH.

Texnuueckne yCTpoHCTBA M TPAKTUYECKOE TNPUMEHEHHE: JIBUraTellb BHYTPEHHEro CropaHus,
OBITOBOW XOJIOIMIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEW SHEPruM Teja MPH COBEpPIICHHH PaOOTHI: BBUIET MPOOKU U3 OYTBUIKH IOA
JEHUCTBUEM CKATOTO BO3/yXa, HarpeBaHue aGupa B JaTYHHOU TpyOKe MyTEéM TpeHuUsl (BUICOIEMOHCTPAIINS).

N3meneHnne BHyTpeHHEH sHepruu (TeMrepaTypsl) Tela Ipy Terionepeaaye.

OnpIT 0 aMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3MYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3Mepenne yaenbHOM TEeI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanne u KoHaeHcarus. HMcmapenne wu kxurnenwe. AOCONMIOTHAS W OTHOCHUTEIbHAs
BIIQXKHOCTH BO3yxa. HachlmeHHbiit nap. Y aenpHas TerioTa napooopazoBaHusi. 3aBUCUMOCTh TEMIIEPaTyphbl
KUIIEHUS OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrammueckne u amopdHbie Tena. AHU30TPOIHUS CBOMCTB KpUCTALIOB. JKuakue
kpuctayibl. CoBpeMmeHHble Marepuaibl. [lnaBneHue u kpucramumzanus. YaeiabHas TEIIoTa IUIABICHHS.
CyO6mmmartusi.

VYpaBHeHHE TEIIOBOTO OalaHca.

Texnuueckue ycTpoiicTBa M NPAKTHUYECKOE MPUMEHEHHE: TMIPOMETP M ICUXPOMETpP, KaJlOpHUMETP,
TEXHOJIOTUU MOJY4YEeHUS COBPEMEHHBIX MaTEPHUAJIOB, B TOM YMCJIE€ HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIICHHBIX M1APOB.

Kunenue npu noHM>KEHHOM JIaBIICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmronenue HarpeBaHus U MIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCTpalys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pasnen 4. DuekTpoamnamMuka
Tema 1. dnekmpocmamuxa
OnexkTpu3anys Tel. OJNeKTpUuYecKuil 3apsa. JBa Buaa »IeKTpUYecKux 3apsaoB. [IpoBoaHuKH,
JMAJIEKTPUKH U MOJTYITPOBOJIHUKU. 3aKOH COXPAaHEHUS JIEKTPHUUECKOTO 3apsiaa.
B3aumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHslil syekTpuyeckuii 3apsi. DJeKTpuyeckoe MoJe.

Hanpspk€HHOCTh  nexkTpuueckoro mnousid.  [IpuHOMO cymeprno3uuuy  ANIEKTpUdeckux mnosed. Jluaum
HaNpPsHDKEHHOCTH AJIEKTPUYECKOTO MOJIS.



PabGora cun anmekrpocrarmdeckoro moiis. I[lotenmman. PasHocTs mnorennuanoB. [IpoBogHukH H
JURJIEKTPUKH B JIEKTPOCTATHUECKOM MoJe. JuanekTpudeckast IpoOHUIIaeMOCTb.

OnexktpoéMKocTh. KonaeHcatop. D1eKTpOEMKOCTh IMJIOCKOTO KOHAEHCATOPA. DHEPTHs 3apsyKEHHOTO
KOHJIEHCATOpa.

Texnuueckre  yCTpOWCTBA W MPAKTHUUYECKOE MPUMEHEHHUE:  BJIEKTPOCKON,  AJIEKTPOMETD,
JNIEKTPOCTATUYECKAS 3aIl[UTa, 3a3eMJICHHE JJICKTPONPUOOPOB, KOHJIIEHCATOP, KOMUPOBAIBHBIN ammapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHLUIT JEHCTBUSA JIIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JIE 3aPSHKCHHBIX TEl.

[IpoBOAHMKH B 3IEKTPOCTATHUECKOM IOJIE.

DNeKTpocTaTUYECKas 3alluTa.

JIUDIIeKTPUKH B DJIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTD AIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOMIAIX TUTACTHH, PACCTOSHUS MEXIY
HUMH U TUIJICKTPUIECKOMN MPOHUIIAEMOCTH.

DHeprusi 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii 3nexkmpuueckuit mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKHI TOK. Y CIOBHS CYIIECTBOBAHUS AJNEKTPUUECKOTO TOKa. McTounuku Toka. Cuiia ToKa.
[TocTostHHBIN TOK.

Hanpsioxenue. 3akon OMa Jij1s1 ydacTka LErnH.

DJIEKTPUYECKOE COMPOTHUBIICHUE. YAEIbHOE CONpOTUBICEHHE BeniectBa. [locnenoBarenbHoe,
MapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—Jlenia. MOIHOCTB AIEKTPHUYECKOTO TOKa.

DJIEKTPOABMIKYIIIAs CUJIa U BHYTPEHHEE CONMPOTHBIICHUE MCTOYHUKA TOKA. 3akoH OMa I MOJTHOM
(3aMKHYTOM) AneKTprdeckoit memu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAss MPOBOJUMOCTh TBEPIABIX METAUIOB. 3aBHCHUMOCTb CONPOTUBICHUS METALUIOB OT
Temneparypbl. CBEpXIIPOBOJAUMOCTb.

DJIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass U IpHUMECHasi MPOBOJMMOCTh MOJYNpPOBOIHUKOB. CBolicTBa p-—N-
nepexojia. [lomynpoBogHUKOBBIE TPHOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M PaCIUIaBaX AIEKTPOJUTOB. DIIEKTPOIUTHYECKAS TUCCOLUMALMS.
DIIEKTPOJIN3.

DJIEKTPUYECKHI TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSITENbHBIN pa3psaa. Monnusd. [Lnazma.

TexHuueckre yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIEpPMETpP, BOJBTMETP, pPEOCTaT,
HUCTOYHUKUA TOKA, DJIEKTPOHArpeBaTelbHble MPUOOPHI, SIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BaKyyMHBI IHOJM, TEPMUCTOPHl H (OTOPE3UCTOPHI, MOIYIMPOBOTHUKOBBIM JTHOJ,
rajbBaHUKa.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBJICHUS UUIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOIIAIM IONEPEYHOTO
CEYEHMS U MaTepHaa.

CMmenanHoe coeIMHEHNE MPOBOJHUKOB.

[Ipsimoe n3MepeHue snexkTpoABMKyleil cuiibl. KopoTkoe 3amMblkaHUE TaIbBAHUYECKOTO 3JIEMEHTA U
OIIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBIICHUS METAJIJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AYXa.

OHOCTOPOHHSISI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yuenune cMemaHHOTO COEAMHEHUS! PE3UCTOPOB.

N3mepenue 35eKTpoaBHAKYIIEH CUITbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.



Habmonenue anexTponusa.

Me:knpeaMeTHbIe CBSI3H

Nzydenue xypca ¢usuku 6a30Boro ypoBHS B 10 Ki1acce oCymIeCTBISIETCS C YYETOM COJIEPIKATEIBHBIX
MEXIIPEIMETHBIX CBS3EH C KypcaMi MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduil ¥ TEXHOJIOTHH.

Mescnpeomemusie noHamus, CBSI3aHHbIE C HM3YyYCHHEM METOJOB HAYYHOTO IO3HAHUSA: SIBJICHUE,
Hay4yHbI (akr, runoresa, ¢ulMYeckas BeIWYMHA, 3aKOH, TEOpHUs, HaOIIONEHHe, HKCIIEPHUMEHT,
MO/ICTTMPOBAHUE, MOJIENb, H3MEPEHHE.

Mamemamuxa: peuieHHe CUCTEMbl YpaBHEHW, JUHEWHas (QyHKOus, mapabora, rumepOoia, HX
rpadUKud U CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTE€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIMU Ha OCH KOOPIUHAT, CII0’)KEHHE BEKTOPOB.

Buonoeusn: mMexanudeckoe IBWKEHHE B KUBOU mpupone, aupy3us, ocMoC, TEIIIOOOMEH MKUBBIX
OpraHu3MoB (BUbI TEIIONEPEAAYH, TETNIOBOE PAaBHOBECHUE), DJICKTPUIECKUE SIBICHUS B )KUBOH MIPHUPO/IE.

Xumusi: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAS
Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, DIEKTPUYECKHE CBOWCTBA METaJUIOB,
AIIEKTPOIUTUYECKAS JUCCOIHAIINS, TATbBAHHKA.

l'eoepagpus: BIaxxHOCTH BO3yXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonoeusn: npeoOpa3oBaHUE JBIKEHHUN C WCIOJIH30BAHUEM MEXaHH3MOB, YUET TPEHHS B TEXHUKE,
MOJIIAITHUKY, WCIOJh30BAHME 3aKOHA COXPAHEHUS HMMITYJbCa B TEXHHKE (pakera, BOAOMET W IPYyTHe),
JIBUTATENlb BHYTPEHHETO CTOPaHMUs, MapoBasi TypOWHA, OBITOBOM XOJOIMIFHUK, KOHAUIIMOHEDP, TEXHOJIOTHU
MOJIydeHUsI COBPEMEHHBIX MaTepHajioB, B TOM UHCIIE HAHOMAaTepUAlOB, W HAHOTEXHOJIOTHUH,
AIIEKTPOCTaTHYECKass  3alluTa, 3a3eMJICHHE  OJJIEKTPONPHOOpPOB,  KCEPOKC, CTPYHHBIA  TPUHTED,
AIIEKTPpOHArpeBaTeIbHbBIE MPHOOPHI, STEKTPOOCBETUTEINBHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHuKa

Tema 3. Maznummnoe none. I1eKmMpOMACHUMHAA UHOYKYUA

[ToctosiHHbIE MarHuThl. B3auMoaeHCTBUE TOCTOSHHBIX MarHuToB. MaranutHoe mosne. Bekrop
MAarHUTHOM WHAYKUMUM. [IpyHUMI Cynmeprno3uiyMyd MarHUTHBIX MoJied. JIMHMM MarHUTHOW WHIYKIHH.
KapTtuna nuHMi1 MarHMTHOM MHIYKIIMH TOJISl TIOCTOSIHHBIX MAarHUTOB.

MaruuTHO€ MoJjie MPOBOJAHMKA ¢ TOKOM. KapTWHa NWHHUM MHIYKIMHM MAarHMTHOTO MOJS JJIMHHOTO
MpSAMOTO TPOBOJHMKA MU 3aMKHYTOTO KOJBIEBOTO MPOBOJHMKA, KATYIIKKM C TOKOM. OmbIT Dpcrena.
B3anmopaeiicTBue mpoBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HalpaBJICHUE.

Cuna Jlopenma, €€ Moaynb M HampabiieHuE. J[BH)KeHUE 3apsyKEHHOW YacTUIbI B OJHOPOJHOM
MaraHutHoM noJie. Pabota cuiel Jlopenma.

SIBiIeHME ANEKTPOMArHUTHOW MHAYKIUU. [I0TOK BeKTOpa MarHUTHOW MHAYKLIHMH. DJICKTPOABUKYILAS
cuiia UHAYKLIMH. 3aKOH 3JIEKTPOMarHuTHOW MHAyKuuu Papanes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAS CHUJIa MHAYKIMHU B MPOBOJHUKE, ABHXKYIIEMCS
MOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM TOJIE.

IIpaBuno Jlenna.

NHaykTUBHOCTD. SIBIEHNE CAMOMHAYKLIMH. DIEKTPOABHKYILAsA CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJIsL KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHnueckre ycTpoNCTBAa M MPAKTUUECKOE MPUMEHEHUE: MOCTOSIHHbIE MATHUTHI, 3JEKTPOMArHUTHI,
AJEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, HAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO ITy4yKa MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TOJIAL.

B3aumopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBneHue IeKTPOMArHUTHOM UHAYKIIHUH.



IIpaBuiio Jlenna.

3aBHCHUMOCTB JIEKTPOABIKYIICH CHIIBI MHAYKIIUH OT CKOPOCTH M3MEHEHHSI MAarHUTHOTO TIOTOKA.
SIBneHue cCaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

W3yueHrie MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

HccnenoBanue neiicTBUs OCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue sSBICHHUS AIEKTPOMATrHUTHON HHYKIINH.

Paznes 5. KosieOaHusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbsle KONEOAHUSA

KonebarenpHass cuctema. CBoOOAHBIE MexaHWYecKHe KojeOaHus. [apMOHHMYEecCKHe KoJIeOaHMs.
[lepuon, wacrora, amrmuutyna u ¢asa konebanuid. [IpykuHHBIH MasTHUK. MaTeMaTHUECKUW MAasTHUK.
VYpaBHeHHe rapMOHHUYECKUX Kosiebanuil. [IpeBpaliieHre sHeprum npyu rapMOHMUYECKUX KOJICOAHUSX.

Konebartenbubiit kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUsl B UAEaIbHOM KOJIeOATEIbHOM
KOHType. AHaJorus MexJy MEXaHWYECKUMHU U IEKTPOMArHuTHeIMM Kojebanusmu. @opmyna TomcoHa.
3aKOH COXpaHEHMsI SHEPTUHU B UACATbHOM KOJI€0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxarouux KosieOaHUsSX. BbIHyX/1eHHbIE MexaHUuecKkue kosiebanus. Pe3onaHc.
BoIHyXIeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIOaHMUsI.

Ilepemennblii  TOK. CHHYCOMJANBHBIM NEPEMEHHBIM TOK. MOIIHOCTE IEPEMEHHOTO TOKA.
AMIUITMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpancdopmarop. [IponsBoacTBO, epeaada u NOTpedICHNUE IIECKTPUICCKON IHEPTHHA. DKOJIOTHIECKUE
PUCKU TIPU MPOU3BOJCTBE 3EKTpodHepruu. KynpTypa HCNOIb30BaHUS DJIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU.

TexHnueckre yCTpOMCTBA M NPAKTUYECKOE TNPHMEHEHHE: JIIEKTPUYECKHM 3BOHOK, TI'E€HEepaTop
IIEPEMEHHOTO TOKA, JJMHUH JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTeIbHOW CUCTEMBI (MPY>KMHHBIA WJIH MAaTEMaTHYECKU MAasITHUK).

HaGnrogenue 3aryxarmommx KojJeOaHui.

HccnenoBanue CBONMCTB BBIHYKICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmorpaMmbl (3aBUCUMOCTH CHJIBI TOKAa M HANpPSOKEHUS OT BPEMEHH) Ui JIEKTPOMArHUTHBIX
KoJieOaHUH.

Pesonanc mnpum mnocnenoBaTeNbHOM — COEIMHEHMHM  PE3UCTOPA, KATYIIKM WHIAYKTUBHOCTU U
KOHJIEHCATopa.

Mogeinb TUHNAN 3EKTPOIepeaaydH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPHOJA MaJbIX KojeOaHUM rpy3a HA HUTU OT AJIMHBI HUTU U MacChl
rpysa.

UccnepoBanue nepeMeHHOr0 TOKA B LENUM M3 IOCIENOBATEIBHO COEJIMHEHHBIX KOHJEHCATOpA,
KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60Hbl

Mexanuueckue BOJHBL, yciaoBusa pacnpoctpaHeHus. Ilepuon. CkopocTh pacnpoCTpaHEHUs W AJIMHA
BoJHBL [lonepeunslie u mpoosibHbIE BOJIHBL. HTepdepeHiys 1 qudpakius MexaHH4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS M3JIy4EHHs JJIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanuys
BekTopoB E, B, V B osnexTpomarHuTHO BosHe. CBOICTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHHUE,
npejaoMIIeHUe, noyispu3anus, Audpakuus, uareppepernns. CKopocTh 3IEKTPOMarHUTHBIX BOJIH.

[Ikana >neKTpoMarHuTHHIX BOJIH. [IprMeHeHre 2JIeKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIBI paguocBs3U U TeneBUAeHU. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPY/KAIOLIEH CPEIb.

Texnuyeckne ycTpoWCTBAa W IMPAKTUYECKOE€ NPUMEHEHHE: MY3BIKAJIBHBIE  HMHCTPYMEHTHI,
yIABTPa3BYKOBasi JMAarHOCTUKAa B TEXHMKE M MEAWLIMHE, pajap, paAuONpHEMHUK, TEJIEBU30p, AHTECHHA,
tenepon, CBU-neus.



Jlemoncmpayuu

OO6pa3zoBaHue 1 pacpoCTpaHEHUE NOMIEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmomieecs: Teo Kak HCTOYHHK 3BYKA.

HaGnronenue oTpakeHus ¥ MPEIOMIICHUS MEXaHHYECKUX BOJIH.

Habnronenue nnrepdepeHunu u qudpakiini MEXaHHIeCKUX BOJTH.

3BYKOBOMW PE30HAHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIIMTYION U 9aCTOTON KOJICOaHHIA.

HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpPaK€HUE, MPEIOMIICHHE, MOJsSpU3aLus,
TU(paKus, HHTepPEPEHITUS.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpsamosimHeiHOE pacpoOCTpaHEHHE CBETA B OAHOPOJHOM cpene. JIyu cBera.
ToueuHbIi1 HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakeHuil B IIOCKOM 3€pKae.

[Ipenomiienne cBera. 3aKOHBI MIPEIOMIICHUS CBETa. AOCOJIFOTHBIN MoKa3zaTenb mpenomieHus. [lomHoe
BHYTpEeHHee oTpaxkeHue. [IpenenbHbIil yroi MoTHOro BHYTPEHHETO OTPasKCHHUS.

Hucnepcus cseta. CioxkHbIi cocTaB Oeoro ceera. Ler.

Cobuparoniue U pacceuBarouye JUH3bl. ToHKas auH3a. POKYyCHOE paccTOSHUE U ONTUYECKas Cuia
TOHKOHM nuH3bI. [locTpoeHne n3o0paxkeHHil B cOOMpPAIOIIMX M pacceuBarolIMX JinH3aX. DopMmynia TOHKOU
JIMH3EL. YBeandeHHe, JaBaeMoe JIMH301.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas ontuka. Wurepdepenmus cBera. KorepeHTHBIE HWCTOYHHMKH. YCIIOBUS HAOIIOACHUS
MaKCUMyMOB W MHUHUMYMOB B HHTEPPEPECHIIMOHHON KapTHHE OT JABYX CHH(]A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakuus cBera. [udpaxinuonHas pemérka. YcinoBue HaOMIOJEHHS IVIaBHBIX MaKCUMYMOB IpH
MaJeHU MOHOXPOMATHYECKOTo CBeTa Ha TU(GPAKIIMOHHYIO PELIETKY.

[Tongpuzanus ceera.

Texuuueckue ycTpoHCTBa M MpaKTUYECKOE NMPUMEHEHUE: OUKH, JyMa, (poToanmapat, MPOESKIIMOHHBIH
anmnapat, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(pakinoHHas peméTka, MoJIIpOu/I.

Jlemoncmpayuu

[IpssMonHEHOE pacIpOCTpaHEHNE, OTPAKEHUE U TIpesioMyieHue cBeTa. ONTHYECKUEe TPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiiny ceera.

Hab6nronenue nudpakuum cBeta.

Habmronenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOMIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeioMIICHUs CTEKJIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'paHunel  OPUMEHMMOCTH — KJIACCMYECKONM  MexaHMku. [locTynarsl  cnenuManbHOM — TEOpHUH
OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTh MOJIYJSl CKOPOCTH CBETa B BAaKyyMe, IPHUHLHI OTHOCUTEIBHOCTH
DOWHIITEHHA.
OTHOCHTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJVIEHUE BPEMEHH U COKPALLEHHUE JUTHHBI.
OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.
CBs13p Macchl € SJHEPTHEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTHULIbl. DHEPrUs MOKOS.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Dnemenmol kearnmoeoii onmuKu



®otonbl. opmyna [Inanka cBs3u sHEprun (HOTOHA C €T0 YACTOTON. DHEPTHUS U UMITYIILC (POTOHA.

OtkpeiTe u wuccnenoBanue ¢orodpdekxra. Ombitel A. I'. CroseroBa. 3akonsl (otodddekra.
VYpaBuenue DiinmreiiHa g pororddekra. «KpacHas rpanunay portorpdexra.

Hasnenue ceera. Onbithl [1. H. JIeGenena.

XUMHUYECKOE ACUCTBUE CBETA.

Texuuueckre yCTpOCTBa M MPAKTUYECKOE NPUMEHEHHE: (OTOIIEMEHT, (POTOAATUMK, COJIHEUHAS
Oarapesi, CBETOIHOI.

Jlemoncmpayuu

®oT103PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhheKTa.

Ceeroauo.

Counneunas Gartapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmeiTel Pesepdopna mo paccesHuto o -vactuil. [lnanerapHas MoOeNb
atoma. [loctynarel bopa. U3nyuenue u mornomieHue (GOTOHOB MpU MEpPEXoie aToMa C OJHOTO YpPOBHS
SHEepruu Ha apyroi. Buasl cnexktpoB. CrieKTp ypoBHEH SHEPrHH aToMa BOJOPO/a.

BonnoBbIe cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyannu3M.

CrioHTaHHOE M BBIHYXJCHHOE U3TyYCHHUE.

Texnuueckue ycTpoiicTBa W NPAKTHUECKOE MPUMEHEHME: CHEKTPaJbHBIM aHaIMU3 (CHEKTPOCKOMN),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens ombiTa Pezepdopna.

OmnpeserieHne JJTUHBI BOJHBI JIa3epa.

HaOmoienne JIMHEHYaThIX CIIEKTPOB M3JTydCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

Halnrogenune nuHeHYaToro crexkTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, TOKA3BIBAIOUINE CI0XKHOCTh CTPOCHHUA siipa. OTKpBITHE PagHOaKTUBHOCTH. OMBITHI
Pesepdopna mo ompeneneHuio cocTaBa paaMOaKTHBHOTO u3inydeHus. CoiicTBa anbda-, Oera-, ramMmma-
u3NydeHus. BausHue paauoakTHBHOCTH Ha )KUBbIE OPraHU3MBIL.

OTtkpeITHE TpOTOHA W HeWTpoHa. HyknonHas monens sapa [elizenOepra—lBanenko. 3apsia sapa.
MaccoBoe uncio sapa. M3otormsl.

Anbda-pacnag. OJEKTPOHHBIM H  TO3UTPOHHBIM  Oera-pacman. ['amma-u3nydeHue. 3aKoH
PaZvo0aKTUBHOTO pacraja.

DHeprus cBS3U HYKJIOHOB B sifpe. Snepublie cuiibl. Jledekt Macchl siipa.

Snepusie peakuuu. [lenenve u cuHTE3 siuep.

SAnepusiii peaktop. TepmosimepHbiii cunTe3. [IpobremMbl M MEPCIEKTHBBI SIAIEPHONW SHEPreTHKU.
DKOJIOTHYECKHE ACTIEKTHI SA€PHON SHEPTETHKH.

3J'IeMeHTapHHC HaCTHUIbI. OTKpBITI/Ie IMO3UTPOHA.
Meto bl Ha6J'IIOI[CHI/I${ H peTUCTpaly 3JICMCHTAPHBIX YaCTHUII.
CDYHI[EIMCHTB.J'IBHBIC B3aHMOHeﬁCTBHﬂ. EnunctBo (1)1/131/1‘{601(0171 KapTHUHbLI MHpPA.

TexHudeckue ycTpoiicTBa M NMpPAaKTHUECKOE IMPUMEHEHHE: JO3MMETp, kKamepa Buibcona, sepHsIi
peaktop, aToMHast Gomba.

Jlemoncmpayuu

CYETYMK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU

OTalbl Pa3BUTHA aCTPOHOMMUMU. HpI/IKHaJIHOe U MUPOBO33PCHYCCKOC 3HAYCHHUEC ACTPOHOMUU.
Bupg 3B€31H0T0 HeOa. COSBCSI{I/IH, SAPKHUC 3Bé3,£[]>1, IUIAHCTBI, UX BUINMOC IBUKCHUC.
ConHeuHas cucTeMa.



Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3ABI, UX OCHOBHBIE
XapaKTEepUCTHKU.  JluarpamMma  «CHEKTpaJbHBIM  KJAacC  —  CBETUMOCTBbY».  3BE3Ibl  TJIaBHOM
[IOCJIEJOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTb» Ui 3BE3J TJIAaBHOM IOCIEA0BATEIbHOCTH.
Buyrpennee crpoenue 3BE31. COBpEMEHHbIE NMPEACTABIEHUS O MPOUCXOXKIAEHUM U 3Bosonuu ConHua U
3BE3/1. DTarbl )KU3HU 3BE3NL.

Mneunslii [1yts — Hama ['anaktuka. Ilonoxxenue u nuxenue CosHua B I'anakTuke. TUIBI ralakTHK.
Panuoranaktuku u kBazapsl. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue BcenenHoi. 3akon Xa0b6ma. PasOeranme ramaktuk. Teopus Bosbmioro
B3pbIBa. PesnKkTOBOE H3IIydeHuME.

MacmrabHast ctpykrypa Beenennoii. Meraranakruka.

Hepewénnpie npo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

Habmonenuss HEBOOPYKEHHBIM TIJIa30M C HCHOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS
OTpe/ieNIeHUs] TOJIOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOro
MOJTYILIAPHS U SIPKHE 3BE3/BL.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

O0o0maroniee NnoBTOpPeHUE

Ponb ¢pu3nku 1 acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COLIMAIbHOM M 3THYECKOH cepax
NEeSITeIbHOCTH YeJIOBEKa, poJib U MECTO ()M3MKH UM aCTPOHOMHHU B COBPEMEHHON HAay4yHOI KapTHHE MHpa,
poib (uznyeckod Teopuu B (HOPMHUPOBAHHMM TPEACTABICHUN O (DU3MYECKON KapTHHE MHpa, MECTO
¢bu3znyeckoil KapTUHBI MHpa B OOIIEM pSAIy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX MpPEICTaBICHUH O
MIpHUPOJIE.

MexnpeameTrHblie CBSI3H

N3yuenune xypca ¢puzuku 6a30BOTO YpOoBHS B 11 Kmacce oCymecTBISIETCs ¢ yI4ETOM COAEPKaTEIbHBIX
MEXIPEIMETHBIX CBSI3el C KypcaMH MaTeMaTUKH, OMOJIOTHH, XMMHH, Feorpaduu U TEXHOJIOTUH.

Meosicnpeomemnovle noHAmus, CBS3aHHbIE C HM3yYEHHEM METOJO0B HAaydyHOTO MO3HAHMS: SBJICHUE,
HayyHbli (akt, runoreza, ¢uznyeckas BeJIMYMHA, 3aKOH, TeOopus, HAONIOJEHUE, OJKCIEPUMEHT,
MOJIETMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUe CHUCTEMbl YpaBHEHUMN, TPUTOHOMETpPUUECKHE (DPYHKIUU: CHUHYC, KOCHHYC,
TaHINE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HMX HIPOEKUHUH HA OCHU
KOOpJIMHAT, CIOXKEHUE BEKTOPOB, NPOU3BOIHBIE DJJEMEHTApHbIX (YHKIUH, NpPU3HAKK MOH00uUS
TPEYroJbHUKOB, OIpeIeIeHHE IJI0UaA1 IUIOCKUX QUryp u o0béma ted.

buonocus: 3nexrpuyueckue SBJICHUS B )KUBOM MPHUPOJIE, KoeOaTelIbHbIE ABIKEHUS B )KUBOW MIPUPO/IE,
ONTHYECKHUE SBJICHUS B )KUBOW MTPUPOJIE, IEUCTBUE paIUaLlUU HA KUBbIE OPraHU3MBbI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKasl CTPYKTypa TBEPABIX Tel, MEXaHU3MBbI
00pa3oBaHUs KPUCTATUIMYECKOM PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE TOJTIOCA 3€MIIH, 3aJI€KH MAaTHUTHBIX Py, (GOTOCHhEMKA 36MHON TOBEPXHOCTH,
MpEeACKa3aHUEe 3€MJICTPSICEHUM.

Texnonocusi: JWUHUM  DIIEKTpOIlepenad, T[EHEepaTop IMEPEMEHHOTO TOKa, 3JEKTPOJIBUIaTEllb,
WHIYKIMOHHAS Te4b, pajap, paAuONpUEMHUK, TeJIEBU30pP, aHTeHHA, TenedoH, CBY-neub, mpoeKIMOHHbIN
anmnapar, BOJIOKOHHASI ONTHKA, COJIHEYHAas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

OcBoenue yueOHOro mpeamera «®Pusnka» Ha YpOBHE cpeaHero odmiero oOpa3oBaHusi (06a30BBbIi
YPOBEHb) JOJDKHO OOECIICUUTh TOCTHIKCHUE CICAYIOIIUX JIMYHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX
00pa3oBaTeNIbHBIX PE3yIbTAaTOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE PE3YyNbTAThl OCBOEHUS Y4eOHOTO npeameTa «Pu3nKa» J0JKHbBI OTpakaTh FTOTOBHOCTD U
CIOCOOHOCTh OOYYarOIUXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH IO3UIMEH JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHEHTAlU{, TO3UTHUBHBIX BHYTPEHHHUX YOEKIECHUM, COOTBETCTBYIOIIHUX
TPaJMLIMOHHBIM LEHHOCTSAM POCCHUMCKOro OOLIeCTBa, pacCHIMPEHUE >KU3HEHHOIO ONbITa U OIbITa
NEeSITEIbHOCTH B TPOLIECCE pealn3alM OCHOBHBIX HAIPABICEHUN BOCIUTATENbHOW NEATENBHOCTH, B TOM
quCclie B 4YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh IPAXKIAHCKON MO3UIMK 00YJarOIIerocsi Kak akTUBHOTO U OTBETCTBEHHOT'O UJI€HA
POCCHUICKOTO 00111eCTBA;

MPUHATHE TPAJIUIIMOHHBIX 00I[€YEIOBEUECKUX I'YMAaHUCTUUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX IPAXKIAHCKOTO OOIECTBa, yUaCTBOBATh B
camMoyTnpaBJeHUH B 00pa30BaTeIbHONU OpraHU3alliy;

yMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMM MHCTUTYTAMH B COOTBETCTBUU C WX (PYHKIUSIMU U
Ha3HAYEHHUEM;

TOTOBHOCTb K TYMaHUTapHOMN U BOJIOHTEPCKON JESATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMUSI:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXAAHCKON MACHTHYHOCTH, TAaTPHOTHU3MA,;

LIEHHOCTHOE OTHOIIEHUE K TOCYAApCTBEHHBIM CHMBOJIAM, IOCTH)KEHHUSM POCCUHCKHUX YYEHBIX B
ob6sacTu (GU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh OLIGHMBATh CHUTYallMl0 M TMPUHHMATh OCO3HAHHBIE pEIICHHS, OPUEHTHPYICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B JIEATEIILHOCTH YUEHOTO;

OCO3HAHHKE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUMBOTO OYAyIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAas OCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYILIETO
(bu3UYecKoi HayKe;

5) Tpy10BOro BOCIIUTAHHUS:

UHTEpEC K pa3iuyHbiM cdepaM NpodhecCHOHANbHOW AESITEeNbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(GU3MKOM M TEeXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP Oyayiied mpodeccru U pearn30BbIBATh
cOOCTBEHHBIE KU3HEHHbBIC TIJIaHBbI;

TOTOBHOCTh M CIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTH (DU3UKHU HA MPOTIKEHUU
BCEH KHU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTH SKOJIOTHUECKON KYIbTYpPhI, OCO3HaHHE TJI00aTbHOIO XapaKTepa 3KOJOTUYECKUX
npobiem;

IUIAHUPOBAHUE M OCYILECTBIEHUE ACUCTBMM B OKpYXKalolled Cpele Ha OCHOBE 3HaHUA LeJel
YCTOMUYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpeHHE OMbITa AESITEIbHOCTU YKOJIOTMYECKON HANpPaBIEHHOCTH HAa OCHOBE MMEIOIIMXCS 3HAHUMI
no ¢usuke;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

C(OPMHUPOBAHHOCTE MHMPOBO33PEHMSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢u3nveckoil HayKu;

OCO3HAHME LEHHOCTH HAy4YHOW JEATeNIbHOCTH, TOTOBHOCTh B Tpollecce H3y4eHus (U3MKU
OCYIIECTBJISITh MMPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIE.



METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE 1eHCTBUS
ba3oBble joruyeckue a1eicTBus:

CaMOCTOSITEIILHO (POPMYITHPOBATH M AKTYAIM3UPOBATH MTPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPENIEIATh LU ACITeIbHOCTH, 33]]aBaTh [MapaMeTpbl U KPUTEPUU UX JOCTHKECHHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUUS B paCCMaTPUBAEMBIX (DU3NUYECKUX SIBJICHUSAX;

pa3pabaTeiBaTh IUIAH pPEIICHUS MPOOJIeMBl C YYETOM aHajan3a HMMCIONIUXCS MAaTePUAIBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JIEATEIHLHOCThH, OLICHHBATh COOTBETCTBUE DPE3YJIbTATOB LIEJSIM, OIICHUBATH
PHUCKH MOCTEACTBUMN AEATEIBHOCTH,

KOOPJIMHUPOBATEH U BBITIOJHITH PabOTy B YCIOBHUSAX PEATLHOTO, BUPTYAITHBHOTO 1 KOMOMHUPOBAHHOT O
B3aUMOJICHCTBHS,

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciienoBare/ibCKue A1eiCTBUA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOJIaMU (PU3UYECKON HAYKH;

BJIQJIETh HAaBBIKAMHU Y4€OHO-HCCIIEIOBATEILCKOM W TMPOEKTHOW IEATEIHHOCTH B 00JIaCTH (PU3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIICHUs 3adad (HU3UIeCKOTO
COJIEpXKaHUs, TPUMEHEHHUIO PA3IMIHBIX METO/I0B MTO3HAHMUSI;

BIIQJIETh BHUJIAaMHU  JIEATEILHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHUS, €ro HWHTEPIpETalnu,
peoOpa3oBaHUIO M MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CHUTYAIlUSX, B TOM YHCIIE NMPU CO3JaHUH yIeOHBIX
IIPOEKTOB B 007acTH (PU3UKY;

BBISBJSITh TPUYUHHO-CJIC/ICTBEHHBIC CBS3W M aKTyaJU3UpOBATh 3a]ady, BBIJBUTATh THIOTE3y €€
perieHusi, HaXOOUTh apPTYMEHTHI IS JOKa3aTelbCTBAa CBOMX YTBEPXKJICHUM, 3aJaBaTh IapaMeTphl H
KPUTEPUU PELLICHHUS;

AQHAJIM3UPOBATh IIOJIYYCHHbIE B XOJE PELICHUs 3a/a4d Pe3yJbTaTbl, KPUTUYECKH OLCHUBATH HX
JIOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

CTaBUTh U (GOPMYITHPOBATH COOCTBEHHBIE 33/]a4ul B 00pa30BaTEIbHOM 1€ATEIbHOCTH, B TOM YHUCIIE MIPU
M3y4eHUHn (PU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTD 3HAHUA MO (PU3UKE B IPAKTHUUECKYIO 00JIaCTh KU3HEACATEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHMSI U3 PA3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IIPEJIaraTh OPUrHHAIbHBIE TOAXOAbl U PELICHMUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BIIQJIETh HABBIKAMU MOJy4eHUs HHPOpManuu (PU3UUYECKOrO COACpKAHHMS U3 UCTOYHHKOB PAa3HBIX
TUIIOB, CAMOCTOSITENILHO OCYLIECTBIISITh MMOUCK, aHAJIW3, CUCTEMAaTH3alUI0 U UHTEPIIPETalui0 HHPOpMAIUH
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh UH(OpMALIHH;

UCII0JIb30BAaTh CpeAcTBa HWH(GOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B peUICHUH
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX U OPraHU3alMOHHBIX 3a7a4 ¢ COOM0IcHNEeM TpeOOBaHHUM 3PTOHOMUKH,
TEXHUKH O€30MacCHOCTH, THUTHUEHBI, pPecypcocOepe)KeHusi, TMPaBOBBIX U JTUYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 06€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COJEp)KaHUS B pa3NUYHBIX ¢dopMaTax C Y4€TOM Ha3HAUYCHUS
nH(OPMAIIUU U 1IeNIEBOM ayAUTOPHUH, BEIOUPAs ONTUMAIBbHYIO (OPMY MPEACTABICHUS U BU3yaIH3aliu.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JeilicTBHA:
OCYIIECTBIATH OOIIEHHE Ha ypoKaX (PM3UKU U BO BHEYPOUHOU J€ATEIbHOCTH;
pacro3HaBaTh NMPEINOChUTKA KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH (PIIUKTHI;
pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOI TOUKY 3PEHUS C HCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;
MIOHMMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHJUBHIyaIbHOI paboThI;
BBIOMPATh TEMATUKY U METO/bl COBMECTHBIX JIEHCTBHH C y4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
KaX/I0TO WIEHAa KOJUIEKTUBA;



IIPUHUMATh L€JIM COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH AECUCTBUS IO €€
JOCTHKEHHUIO: COCTABIIATH IUIaH JICHCTBUMN, paclpeesiTh POl ¢ YI€TOM MHEHHUH YYaCTHHKOB, 00CYKIaTh
pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAayeCTBO CBOETO BKJIaJa W KaXKJIOTO YYaCTHHKAa KOMAaHIbl B OOIIMH pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEU C MO3UIIMM HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEIACHME B PA3JIMYHBIX CUTYalUAX, HPOSBIATH
TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIUATUBHBIM.

PeryasitTuBHbIe YHMBepcaJIbHbIe yUeOHblIe NelicTBUS
Camoopranu3anus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MMO3HABATEIbHYIO AEATEIbHOCTh B 00JaCTH (PU3UKH U aCTPOHOMMH,
BBISIBJISITH IPOOJIEMBI, CTABUTH U (YOPMYIUPOBATh COOCTBEHHBIE 3a/]auu;

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH PEUICHUs] PACUETHBIX M KAUECTBEHHBIX 3a/1a4, TUIaH BBIIOJHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHNIH;

JieNlaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CcrocoOCcTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO S3PYIUIUM B 00jgacTu (QU3MKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATH COOTBETCTBHUE
PE3yJIBTAaTOB LIECIISIM;

BJIQJIeTh HAaBbIKAMM IO3HABATENBHOM pediaekcuu Kak OCO3HAHMs COBEpIIAeMbIX ACHCTBUH U
MBICJIUTENBHBIX TPOLIECCOB, UX PE3YJIBTaTOB U OCHOBAHMI;

UCIOJb30BaTh NPUEMBI pe(IeKCHN AJIS OLICHKH CUTYallMH, BEIOOpa BEPHOIO PELICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHUX IIPU aHAJIN3€E PE3YJIbTaTOB AEATCIBHOCTH;

IIPUHUMAThH ce0s, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYIHX Ha OIIUOKH.

B npouecce DOCTHXKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTrpamMMbl MO (U3MKE AJIS YPOBHS
cpeaHero oomiero o0pazoBaHMs Yy OOYyYaroIIMXCS COBEPLICHCTBYETCS AMOLMOHAIBHBIM HMHTEIIEKT,
IpearnojararIiuil chpopMUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CHOCOOHOCTh IOHUMATh CBOE SMOLIMOHAJIBHOE COCTOSIHHE, BUIETh
HanpaBJICHUs Pa3BUTUS COOCTBEHHON 3MOIIMOHAIBHON Cepsl, ObITh YBEPEHHBIM B ce0e;

CaMOpEryJIMpOBaHMs, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MIOBEJICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U IMPOSBIATh TMOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALIMY, BKIIIOYAIOIIEH CTPEMIIEHHE K AOCTH)KCHMIO LIEJIU M YCIEXy, ONTHUMM3M,
MHULMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXOIS U3 CBOMX BO3MOXKHOCTEN;

HMIIATUH, BKIIOYAOLIEH CIIOCOOHOCTh MOHUMATh 3MOLIMOHAIIBHOE COCTOSIHUE PYTUX, YUUTBHIBATh €TI0
IIPU OCYILECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JPYTMMH JIOBMU,
3a00TUTHCS, MPOSBIATH UHTEPEC U pa3periaTb KOHPIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI
K xonny oGydyenus B 10 kiacce mpeaMeTHble pe3yiabTaThl Ha 6a30BOM YpPOBHE JOJDKHBI OTPa)kaThb
c(OPMHUPOBAHHOCTh y O0OyHAIOIIUXCS YMEHUI:
JI€MOHCTPUPOBATh Ha MPHUMEPAax poJib U MeCTO (M3MKU B (POPMHPOBAHMU COBPEMEHHOM HaydHOU
KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOM IEATEIBHOCTH JIIOJEH;



YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (HU3UYECKHX MOJENIel: MaTepuaibHas TOYKa,
WHEepIMaabHas CHUCTeMa OTCYETa, aOCOJIIOTHO TBEPIAOE TENO, WACANBbHBIA Ta3, MOJEIU CTPOCHUS Ta3oB,
KHUJIKOCTEH M TBEPMBIX TEJ, TOUCUHBINA IEKTPUUYESCKHIA 3apsi/l IPU PELIeHUH (PU3MUECKUX 3aa4;

pacmno3HaBaTh (pu3mUeckue sBICHHS (MPOIECCH) U OOBICHITh UX HAa OCHOBE 3aKOHOB MEXAHWKH,
MOJIEKYJIIPHO-KMHETHUYECKOM TEOpHUM CTPOCHHUS BEIIEeCTBA M 3JCKTPOJMHAMHUKUA: PpPABHOMEPHOE H
PaBHOYCKOPEHHOE MPSAMOJMHEHHOE IBW)KCHHE, CBOOOTHOE IMAJCHHE TeJll, IBMKCHHE I0 OKPYKHOCTH,
WHEPIHsI, B3aUMOIecTBUE Tel, TU(Qy3usi, OpPOYHOBCKOE TBUKCHHUE, CTPOCHUE KUIAKOCTCH U TBEPBIX TEII,
n3MeHeHrne o0bEMa Tej Mpy HarpeBaHuM (OXJIAXKIACHUH), TEIJIOBOE PaBHOBECHE, UCTIAPEHUE, KOHICHCAIIUS,
IJIaBJICHUE, KPHUCTAJLIU3AIMS, KHUIICHUE, BIAXHOCTh BO3/yXa, IOBBIINICHUE JaBJICHHUS Tra3a MpPH €ro
HarpeBaHWU B 3aKPBITOM COCYZAE, CBS3b MEXKIy MapaMeTpaMH COCTOSIHUS Ta3a B M3OIpoIeccax,
ANEKTPHU3aLUS TEJl, B3aUMOJICHCTBHUE 3aPsJIOB;

OTIMCHIBATh MEXAHHUYECKOE JIBW)KCHHE, HCIOJIb3Ysl (PH3UYECKHE BEIMYMHBI: KOOPIWHATA, IyTh,
nepeMenieHne, CKOpoCTh, YCKOpEHHE, Macca Tela, CHJla, HUMIYJIbC Tella, KUHETHYeCKas DSHEprus,
MOTEHIMAbHAs JHEPTHsl, MEeXaHW4yeckas paboTa, MEXaHWUYECKass MOIIHOCTB, MPHU OMHCAHWUU TPABUIHHO
TPaKkTOBaTh (DU3MYECKUN CMBICT MCIOJIb3yeMbIX BEITUYMH, WX OOO3HAUEHUS W EIAWHMIIBI, HAXOIUTh
(hopMyIIBI, CBS3BIBAIOININE TAHHYIO (PM3UYECKYIO BEJIMUMHY C IPYTUMH BETHYMHAMH;

OTMCHIBATh HM3YYCHHBIC TEIJIOBBIE CBOWCTBA TEM W TEIUIOBBIC SIBJIICHUS, HWCIIOJNB3ySd (PU3NUECKUE
BEJIMYMHBIL: JIaBJICHHE Ta3a, TeMIepaTypa, CpeaHss KUHETHYEeCKas HSHEPTryus XaOTHUUYECKOTO JIBIKCHHS
MOJIEKYJI, CPETHEKBaJApAaTUIHAST CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPrus, padoTa
raza, Ko3(pQGUIUEHT TOJIE3HOTO IEHCTBUS TETUIOBOTO JBUTATENS, TPHW OMHCAHWUHW TMPABUIBLHO TPAKTOBATH
(UBUYECKUN CMBICT HCIOJNB3YEMBIX BEIUYHMH, WX OO0O3HAYEHUS W CJAUHHIBI, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PM3UYECKYIO BETMYHHY C APYTUMHU BEIMUHNHAM;

OTIMCHIBATh M3YYEHHBIC AJICKTPUYECKUE CBOMCTBA BEIIECTBA M DJEKTPUUYECKUE SBIEHUS (IIPOIIECCHI),
WCTIONB3Ysl (PU3UUYECKHE BEIUYWHBI: DJEKTPUUYCCKUAN 3apsifl, DJIECKTPUUYECCKOE I0JIe, HAMPSHKEHHOCTH IOJI,
MOTEHIIMAJ, Pa3HOCTh MOTEHLMAJOB, IPH ONUCAHUM MPABWJIBHO TPAKTOBATh (U3UUECKUN CMBICIT
UCIOJIb3YeMbIX BEJMYHMH, MX OOO3HAYEHUS W EIUHUIIBI; YKa3blBaTh (OPMYJbl, CBS3BIBAIOLINE JAHHYIO
(bu3NYECKYIO BEIMYUHY C IPYTUMU BETUYUHAMU;

aHAJIM3UPOBaATh (PU3MUECKHE IMPOLECCHl U SIBJICHUS, WCIOJIBb3YS (pU3MuecKkue 3aKOHbl M NPUHIUIbL:
3akoH BcemupHoro tsarorenus, |, Il u Il 3akonsr HpioTOHA, 3aKOH COXpaHEHHUS] MEXaHHMYECKOW SHEPTHH,
3aKOH COXpaHEHMs UMITYJIbCA, IPUHIIUI CYTIEPIO3UIIMN CHII, TPUHIIUIT PABHOTIPABUS MHEPLIUATIbHBIX CUCTEM
0TCcuéTa, MOJIEKYJISIPHO-KMHETHUECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BbIE 3aKOHbBI, CBS3b CpEAHEH
KMHETUYECKOM 3HEpPruM TEIJIOBOTO [BIKEHUS MOJIEKYN C aOCONIOTHOM TeMIlepaTypoil, MEepBbIil 3aKOH
TEPMOJIMHAMHUKY, 3aKOH COXpaHEHHs 3JEKTPUYECKOTO 3apsiia, 3akoH KysioHa, mpu 3TOM pa3inyarh
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOe BBIPAKEHHE U YCIOBUS (TpaHUIIbI, OOJIACTH)
MIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHLIUIIBI IEUCTBUS MAIllMH, TPUOOPOB U TEXHUUYECKUX YCTPOWUCTB; pa3InuvaTh
yCIIOBUSA WX 0€30IaCHOTO UCIOJIB30BaHUS B TIOBCETHEBHOM KU3HU;

BBITIOJIHATH AKCIIEPUMEHTHI TI0 UCCIEI0OBAHUIO (PU3HUECKUX SBJICHHUM U MPOIECCOB C MCIOIb30BAHUEM
MPSMBIX U KOCBEHHBIX M3MEPEHUi, MpU 3TOM (GOpMYIHpOBaTh mpobiemMy/3agady U TUIOTE3y y4eOHOTo
JKCIEPUMEHTa, CcoOUpaTh YCTAaHOBKY M3 TPEUIOKEHHOrO OOOpyIOBaHUs, NPOBOJUTH OMBIT H
(bopMyIUpPOBaTh BHIBOJIBI;

OCYILIECTBIISITh MPSMBIE W KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEJIUYUH, MPU 3TOM BBIOHpATH
ONTUMAJIBHBINA CIOCO0 M3MEPEHUS U UCIIOJIb30BATh U3BECTHBIE METO bl OLIEHKH MOTPEIIHOCTEH N3MEpEHUil;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXAY (U3NYECKUMH BEIUYMHAMHU C HCIHOJIB30BaHUEM MPSIMBIX
WU3MEpEeHUuH, PH ATOM KOHCTPYUPOBATH YCTAHOBKY, (DMKCUPOBATh PE3ybTAThl MOJYYEHHOW 3aBHCUMOCTH
(bu3MUeCKUX BETMYHH B BUJIE TaOMUI[ ¥ rpauKOB, AeNaTh BBIBOJIBI [0 pe3yabTaTaM HCCIEI0BAHNUS,

coOnrofate mpaBuia Oe30MacHOro Tpylda MpU MPOBEICHUU HCCIENOBAHHM B paMKax y4eOHOTO
OKCMEPUMEHTa, y4eOHO-UCCIEIOBATENCKOM M MPOEKTHOW  AESITENbHOCTH C  HCHOJB30BAaHUEM
M3MEpUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHHUS;

pemarh pacy€THBIE 3a/1a4M C SIBHO 3aJaHHOW (PU3NYECKOM MOJIENbI0, UCMONB3Ys (pU3ndecKkue 3aKOHbI
Y TIPUHIUIBI, HA OCHOBE aHAIM3a YCIOBUS 33/Ja4dl BHIOMPATh (GU3UUYECKYIO MOJEINb, BBIACIATh (DU3NUYECKUE
BETUYMHBI U (HOPMYIBI, HEOOXOAMMBIE Ui €€ peIIeHHs], MPOBOIUTh PAcU€Thl M OLIEHUBATH PEabHOCTH
MOJIy4€HHOTO 3HAYCHUS (PU3NYECKON BETHUNHBI,



peraTh Ka4eCTBEHHBIE 33/1a4d: BHICTPAUBATh JIOTMUECKH HETPOTUBOPEUUBYIO LEMOYKY PACCYXKICHUM
C OMOPO¥ HA U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

WCIOJIb30BaTh TPU PENICHHH YYeOHBIX 3a/Ja4 COBPEMCHHBIC WH()OPMAIMOHHBIC TEXHOJOTHHU IS
MOUCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAIMA M TPEACTABICHUS YU4eOHOW W HAYYHO-TIOMYISIPHOMN
nH(OpMALIUY, TONYYEHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJIYy4aEMYIO
nH(pOPMAIIHIO;

MIPUBOJIUTh MPUMEPHI BKJIAJla POCCHUCKHX W 3apyOeKHBIX YUEHBIX-(DM3MKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

WCI0JIb30BAaTh TEOPETHUYCCKHE 3HAHWS 10 (U3MKE B TIOBCCJHCBHOW >KHM3HH JUIS OOCCIICUCHUS
0€30MMacHOCTH TpH oOpaleHny ¢ TprudOopaMu U TEXHUICCKHUMH YCTPOUCTBAMH, IS COXPAHEHUS 3JI0POBBS U
COOJIOICHUST HOPM JKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIICH cpejie;

paboTaTh B TPYIINE C BBHITOJTHCHHEM Pa3JIMYHBIX COIMAIBHBIX POJICH, IIIAHUPOBATH PAOOTY TPYIIIHI,
palMoOHAIBHO paCHpeAeaTh O0S3aHHOCTH W TUIAHUPOBATH JEATEIHLHOCTh B HECTAHJAPTHBIX CUTYAIlUSX,
aJICKBaTHO OIIEHUBATH BKJIAJ KXKJI0TO U3 YIACTHHUKOB I'PYIIIBI B PEIICHUE paCCMaTPUBAEMOM TTPOOIEMBI.

K konimy oOyuenust B 11 kijiacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaTb
c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEPaxX pojb U MECTO (PU3UKU B (HPOPMUPOBAHHH COBPEMEHHON HAydyHOU
KapTUHBI MUpPA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOU NIEATEIIBHOCTH JIFOAEH,
[IETTOCTHOCTh U €TUHCTBO (DU3UYECKOMN KapTHUHBI MUPA;

YYUTHIBaTh TPAHUIBI TMPUMEHEHUS HM3YUYEHHBIX (DU3NYECKUX MOJIEICH: TOYEHHBIH DIIEKTPUUECKUM
3apsl, JIyd CBETa, TOUSYHBI MCTOYHHUK CBETA, siACpHAs MOJEIb aToMa, HYKJIOHHAs MOJIENIb aTOMHOTO Sipa
IIpH perieHny Gru3nYecKux 3a/1ad;

pacrio3HaBaTh (U3HUECKHE SBICHUS (MPOIECChl) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
AMEKTPOIMHAMHUKN U KBAHTOBOM (DU3HKH: AIEKTPpHUECKasi TPOBOJIUMOCTD, TEIMIOBOE, CBETOBOE, XUMHYECKOE,
MarHWTHOE JEUCTBUSA TOKA, B3aMMOJEHCTBHE MAarHUTOB, JJEKTPOMAarHUTHAas WHAYKIUS, JEHCTBUE
MarHuTHOTO TOJIsI Ha MMPOBOJHUK C TOKOM U JBHXKYIIMICS 3apsif, 2JIEKTPOMArHUTHbIE KOJIeOaHUsI U BOJIHBI,
MPSIMOJIMHEHOE pacHpOCTpaHEHUE CBETa, OTpa)KeHHe, MpejoMieHHe, HHTephepeHuus, Iudpakuus U
MOJISIpU3alids CBeTa, JUcCIepcHst cBera, (oTtodnekrpudeckuii dhdext (hoTodrddekr), cBeTOBOE HaBICHHE,
BO3HUMKHOBEHHE JIMHENYATOTO CIIEKTPa aTOMa BOJOPOJa, €CTECTBEHHAs! U UICKYCCTBEHHAsl paJUOAKTUBHOCTb;

ONHCHIBaTh HW3YYEHHBIE CBOMCTBA  BellecTBa (DPIEKTPUUECKHE, MAarHUTHBIE, OINTHYECKHE,
ANIEKTPUYECKYIO POBOJUMOCTh PA3IMYHBIX CPEl) M AJIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI), UCTIONB3YS
(busznyecKkue BETUYMHBL: AIEKTPUUECKUN 3apsll, CHJIa TOKa, 3JIEKTPHUUYECKOE HaANpsbKEHHUeE, SJIECKTPUUECKOe
COMPOTHBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBMKYIAs cuiia, paboTa TOKa, MHIYKIUS MarHUTHOTO
noisi, cwia Ammnepa, cuina JlopeHna, MHAYKTUBHOCTh KATYILKH, SHEPTUsl IEKTPUYECKOTO U MarHUTHOTO
MoJIel, MepuoJ M YacToTa KosieOaHWil B KoyiedaTeIbHOM KOHTYpe, 3apsij M cujia TOKa B Ipoliecce
FapMOHUYECKHUX DJIEKTPOMATHUTHBIX KoJieOaHMi, (POKYCHOE PacCTOSIHME U ONTHUYECKas CHJa JHMH3BI, IPU
OMHMCAHUU TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICI HMCHOJb3YEMbIX BEIMYMH, UX OOO3HAUEHUS H
€IMHULIBI, YKa3bIBAaTh (DOPMYIIBI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU BEITMUYUHAMU;

OTHCHIBATh H3yYCHHBbIC KBAHTOBBIC SBJIICHUS M TMPOILIECCHI, HCIHOJB3YS (PU3NYECKUE BEIUYUHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI M YacTOTA CBETA, SHEPTUSl U UMIYIbC (HOTOHA, TIEPUO
MOJIypacnajia, PHEprusi CBSI3M aTOMHBIX SiZiep, MPU OMUCAHUH MPABHIBHO TPAKTOBATh (DM3UYECKUN CMBICI
UCIOJIb3YeMbIX BENUWYHMH, MX O0O3HAUEHUs WU EIUHUIBI, YKa3blBaTh (OPMYJbl, CBS3BIBAIOUINE IAHHYIO
(bu3MYECKYIO BEIMUUHY C APYTUMU BETMYMHAMHU, BRIUUCIISTH 3HaUeHUE (DPU3UUYECKOM BETUYHHBI;

aHAIIM3UPOBATh (PM3MUECKHE TMPOLIECCHl M SIBJICHHUS, UCIOJNB3YS (pU3MUecKue 3aKOHBl M MPUHIHIHL:
3ak0oH OMma, 3aKOHBI TMOCIEIOBATENIBHOIO M MAapaUIENbHOTO COEIMHEHUsI MPOBOJHUKOB, 3akoH Jxoynsa—
JleHua, 3aKOH 3JEKTPOMArHUTHOW WHIYKIMH, 3aKOH MNPSIMOJUHEHHOTO pacCIpOCTPAHEHUs CBETA, 3aKOHBI
OTpaXeHMsI CBETa, 3aKOHbI TPEJOMJICHHsS CBeTa, ypaBHeHUE OWHIITeHHa I ¢oTodddekTa, 3aKoH
COXpaHEHUsl PHEPruH, 3aKOH COXPAHEHUsI MMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUUYECKOTO 3apsna, 3aKOH
COXpaHEHHUsI MacCOBOTO 4YMCIIA, MOCTynaThl bopa, 3aK0OH paJMOaKTHUBHOTO pacmajaa, Mpu 3TOM pa3InyaTh
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKCHHE W YCIOBHUS (TpaHUIBI, 001acTH)
MIPUMEHHUMOCTH;

ONpeNeNATh HAMPABIEHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJIsl MPOBOJAHKUKA C TOKOM, CHJIbI AMIiepa
u cunsl JlopeHiia;

CTPOUTH M OIUCHIBATh N300paKeHHE, CO3/1aBaeMOE IIOCKUM 3€PKaJIoM, TOHKOH JTMH301;



BBITIOJIHAT SKCIIEPUMEHTHI 110 UCCIIETIOBAHUIO (PM3MUYECKHX SBJICHUN U MPOIIECCOB C MCIIOJIb30BAaHHEM
NOPSIMBIX U KOCBEHHBIX M3MEpPEHHI: MPH 3TOM (OPMYIHMPOBATH MpoOIeMy/3afady ¥ THIOTE3Y y4eOHOTO
OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3 TPEAJIOXKEHHOTO OOOpYIOBaHMSA, TPOBOAUTH OMBIT H
(hopMyITUPOBATH BHIBOJIBI;

OCYILIECTBIISITh MpPSIMbIE M KOCBEHHbIE H3MEpeHHs (U3NYECKUX BEIMYMH, NPU ITOM BHIOMpATH
ONTUMAJIBHBIN CLIOCOO M3MEPEHUS U UCIIONIb30BaTh U3BECTHBIE METO/IbI OLICHKHU MOIPELTHOCTEN U3MEPEHU;

MCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIIMYHMH C MCIIOIB30BAHUEM MPSIMBIX H3MEPEHHIA: TIPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTAaThl MMOJyYCHHOH 3aBHCUMOCTH (PU3MUYECKUX BEMYHH B
BUJIe TaOJIHII ¥ TPAPHKOB, AETaTh BBIBOBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

coOmoare mpaBmia O€30IacHOTO TpyAa NpPU TMPOBEACHWH HCCIENOBAHWK B paMKax YdeOHOTO
OKCHEPUMEHTa, y4eOHO-UCCIIEJOBATENIbCKOM M IMPOEKTHOM  JAEATEIbHOCTH C  HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;

pemarh pacy€THbIE 3a/1a4M C SIBHO 3aJJaHHON (PU3NYECKON MOJIENbI0, UCIOJIB3Ys (PU3NUEeCKUe 3aKOHBI
Y IPUHLUIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/Ja4dl BBIOMPATh (GU3NYECKYIO MOJIEIb, BBIACIATh (PU3NYECKUE
BEIIMYUHBI U (OPMYIBI, HEOOXOIUMBIE /ISl €€ pelIeHus, TPOBOJUTh PACYETHI M OIEHHWBATH PEAbHOCTH
MOJIyYEHHOTO 3HAYEeHUsI (PU3NUECKON BEIHUNHBL,

pelarh Ka4eCTBEHHbIE 3a/1a4M: BHICTPAUBATh JIOTUYECKH HEMIPOTHBOPEUMBYIO LIETIOUKY PACCYXKICHUN
C OMOPOH HA U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHMUS,;

UCIOJIb30BaTh MPHU pEIIeHHH Y4eOHBIX 3a/ad COBpPEMEHHblE MH()OPMAIIMOHHBIE TEXHOJIOTUU IS
MOWCKA, CTPYKTYPUPOBAHWS, WHTEPIPETAllMd W TIPEACTaBICHUS Y4eOHOW W HAYYHO-TIOMYJISIPHOMN
nHpOpMAIMY, TIONYYEHHOW W3 pa3IUYHBIX HWCTOYHHKOB, KPUTHYECCKH aHAIM3HPOBATH TOIy4aeMYIO
nH(pOpMaLHIO;

OOBSICHATH TIPHUHIUIIBI ACHCTBUS MAlINH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3innyarh yCIOBHUS
nx 0€301acHOTrO MCIOJIb30BaHUs B IOBCEIHEBHOM KU3HU;

IPUBOAMUTH NMPUMEPHI BKJIA/JA POCCUICKMX M 3apyOEKHBIX YUYEHBIX-(DU3MKOB B Pa3BUTHE HAYyKH, B
00BsSICHEHHUE MTPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHHA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3MKE B IOBCEAHEBHOM XHU3HM JUId oOecredeHus
0€30I1aCHOCTH MK 00paIleHUH ¢ TPHUOOpaMH U TEXHUYECKUMH YCTPOICTBAMH, 7Sl COXPAaHEHHUS 3/10POBbs U
COOJIIOICHHS HOPM KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLIEH cpene;

paoTaTh B IpyIIe C BBIIOJHEHUEM Pa3JIMYHbIX COLUANBHBIX POJIEH, MIIAHUPOBATh PaOOTy IPYIIIHI,
palMOHANIBHO PACHpPENesaTh O00A3aHHOCTU M IUIAHMPOBATH AEATEIBHOCTh B HECTAHJAPTHBIX CHUTYyalMsX,
aJIeKBaTHO OLIEHUBATh BKJIAJ KaXJOT0 U3 YYaCTHUKOB IPYINIBl B PELIEHHE paccMaTpUBaeMOM IpPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoJunuyecTBo yacos DJIEeKTPOHHBIE
HanmeHnoBaHue pa3e/ioB U TeM
Ne ni/m - Kontpoabnbie | [Ipaktnueckne | (LH(ppoBbIe)
porpaMmel Bcero
paboThI padoThI oOpa3oBaTe/IbHbIE
pecypcsl
Paznen 1. DUBUKA U METO/JbI HAYUYHOI'O IIO3HAHUSA
11 ®u3KKa ¥ METO/Ibl HAYYHOTO TTO3HAHUS 2 bubmiorexa HOK
' https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 2
Pasznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 Aunamuka 7 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXpPAHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 18
Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIMHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM 9 1 bubnuoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOIHHAMHUKH 10 ! https://m.edsoo.ru/7f41bf72
33 Arperartnble cocTosiHUs BemiecTBa. Da3oBbie 5 bubnuoreka [JOK
' TIePEXO/IbI https://m.edsoo.ru/7f41bf72
Wtoro no pazneny 24
Pa3nen 4. DJIEKTPOJIMHAMUKA
bu6mmoreka [JOK
4.1 JIeKTpocTaThia 10 . https://m.edso0.ru/7f41bf72
492 ITocTosiHHBIM nekTpuyeckuil TOK. Toku B 12 1 1 bubnuorexa [IOK
' pa3INYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Wroro no paszneny 22
PezepBHOe Bpemst 2 1
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11 KVIACC

KoJunuecTBo yacos DJIEeKTPOHHBIE
HaumeHnoBanue pa3iesioB U TeM
Ne n/n Kontposbhbie | [Ipakrnueckne | (1HdppoBbIe)
NPOrpaMMbl Bcero
paboThl padoThI oOpa3oBaTe/IbHbIE
pecypcsl
Pazgen 1. DJIEKTPOJANHAMMUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuoteka [JOK
' VHITYKIHS https://m.edso0.ru/7f41c97c
Uroro no pazneny 11
Pa3nea 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndeckue 1 JIeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
' Kosie0aHus https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.2 MexaHnyeckue 1 3JeKTPOMarHUTHbHIE BOJTHBI 5) 1 https.//m.edso0.ru/7f41c97¢
bu6moreka [IOK
2.3 Onika 10 3 https://m.edsoo.ru/7f41c97c
Hroro o pazaeny 24

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIILHOCTH

31 OCHOBBI CIENUATIBHON TEOpUH 4 1 bubnuoreka [IOK
' OTHOCHUTEIILHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®DU3UKA
. bu6moreka [IOK
4.1 DJIEeMEHThI KBAaHTOBOW ONITUKHU 6 https://m.eds0o.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpoenne atoma 4 https://m.edso0.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE /10 S https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 15
Paznen 5. 9JIEMEHTbI ACTPOHOMUWU U ACTPO®U3UKHU
bu6mmoreka [JOK
5.1 DeMeHTBl aCTPOHOMUHU U aCTPOU3UKU 7 1 https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 7
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Pa3nea 6. OGOBIIAIOIIEE HIOBTOPEHHUE

6.1 O6o06maroniee TOBTOPSHUE 4 Et?fs?ﬁr?w?:é(szggﬁf 41c97¢
Hroro no pazneny 4
PesepBHoe Bpemst 3
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YYEBHO-METOANUYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. ®wusuka: 10-i knacce: 6a30BbIi ¥ yriayoneHHbli ypouu: yueonuk/ I'.51. Msakumes, b.B. Byxosues, B.M. Uapyrun; nox pea. H.A. ITapdenTseBoii, -
12-e u3n., crep. — Mocksa: Ilpocsemenue, 2024

2. ®wuswuka: 11-ii knacc: 6a30Bblii ¥ yriuyoneHHbIH yposau: yueOuuk/ I'.51. Makumes, b.5. Byxosues, B.M. Uapyrun; nox pen. H.A. TlapdeHTheBO, -
12-e u3n., crep. — Mocksa: IIpoceemenue, 2024

3. PbiMkeBuy, A. . dusnka.3agauHuk. 10-11 kn.: Mocobue ans obuieobpasosar. y4eb. 3aBeaeHuin. — 4-e nsg., crepeotun. — M.: ipodpa, 2007
—208c.

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

4 Kupuxk JI. A. COopHUK 3a1aHui U caMOCTOSITeNbHBIX paboT. dusuka. 11 kmace.— M.: Unekca,: 'mmuazus, 2008 — 255c.
5 Kupuk JI. A.Metoanueckue marepuainsl. dusnka.ll kmace. — M.: Unekca,: 2007 — 399 ¢

6. Bonkos B.A. TToypounsie pa3zpabotku mo ¢pusuke: 11 kmacec — M.: BAKO, 2006 — 462¢

7. Bonkos B.A. TToypounsie pa3zpabotku mo ¢pusuke: 10 kacc — M.: BAKO, 2007 — 459¢

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

®usuka Equnas xosutekus LIOP. Tlpenmernas komeknusa «Pusnkay

http://nano-edu.ulsu.ru

BupryanbHblii MeToqudeckuii kabuHeT yuurtens Gusuku u actpoHomuu: cait H.H. T'omynuHO#M
http://www effects.ru I'azera «®usuka» M3narenpckoro moma «llepBoe ceHTAOps»
http://ens.tpu.ru 3anumarensHas ¢u3nKa B BOIpocax U oTBeTax: cat B. Enpkuna
http://kvant.mccme.ru Knacc!nas ¢usuka: caiit yunrens ¢pusuku E.A. bangunoi
http://www.phys.spbu.ru/library Mup ¢usuku: nreMmoHcTpaui GU3NIeCKuX dKCIEPUMEHTOB
http://edu.ioffe.ru/edu OGyuatomirie TpexypoBHeBbIe TecThI N0 (usuke: caiit B.U. Perenpmana



