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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHSI HAa YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHusi pa3paboTaHa HAa OCHOBE MOJIOKEHUH M TpeOOBaHMI K pe3ylibTaTam
OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHOW Mporpammel, npencraBieHHbiXx B OI'OC
COO, a Takxe c yuétom (enepanbHOM paboueil mporpaMMbl BOCIHUTAHUS U
KOHIICTIMU TpenojaBanusi yuyeOHoro mnpenMera «Pusmka» B 00pa30BaTENIbHBIX
OpraHu3aLusaX Pocculickon Qenepanuy, peAN3YyIOIINX OCHOBHEIE
o0Opa3oBaTeabHbIE POrPAMMBI.

Conepxanue mnporpaMMmbl 10 (u3uke HampaBieHO Ha (OpMUPOBaHUE
€CTEeCTBEHHO-HAYUYHOU KapTUHBI Mupa oOy4varomuxcsa 10—11 knaccoB npu 00ydeHuun
X ¢u3Mke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JEATEIHOCTHOIO MOJXO0/A.
[Iporpamma no ¢usuke coorserctByeT TpedoBaHusM PI'OC COO k miiaHupyeMbIM
JUYHOCTHBIM, TIPEAMETHBIM U METANpPEIMETHBIM pe3yJbTaTaM OOy4eHUSs, a TAKXKe
YUYUTHIBAET HEOOXOIMMOCTh pealu3ali MEXMNPEIMETHBIX CBsi3el (Qu3uku ¢
€CTEeCTBEHHO-HAYUYHBIMU YYEOHBIMU NpeaMeTamMu. B Hell onpeaensitoTcs OCHOBHBIE
LN U3Y4YeHUs (PU3UKU Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHus, MIAHUPYEMbIE
pe3yabTaThl  OCBOCHHMS Kypca (U3UKHU: JUYHOCTHBIE, MeETanpeIMETHbIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3uKe BKIIOYAECT:

e TUIAHUPYEMBbIE PE3yJbTaThl OCBOCHHUS Kypca Pu3NKu Ha 0a30BOM ypOBHE, B

TOM YHCJI€ IPEAMETHBIE PE3yJIbTAaThI 110 T0/1aM 00y4YEeHUS;

e cojepkaHue yueOHoro npeamMera «@u3nkay 1o rogaM oOy4eHHs.

dusrka Kak Hayka O HauOosee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOIo MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaroiiem mupe. llIkonpHbIN Kype pU3NKU — CUCTEMOOOPA3yIOITUI
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJbKY (GU3UYECKUE 3aKOHBI
JeXaT B OCHOBE TMIPOIIECCOB U SIBJICHWH, H3y4aeMbIX XuUMHEH, OHOIOTHEH,
¢uznyeckorr reorpadueid u actpoHomued. HMcmonb3oBaHHE UM AKTHBHOE
NpUMEHEHHE  (PU3NUECKUX 3HAHUW  ONpenenseT XapakTep UM pa3BUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPreTUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHUsS] HOBBIX MAaTEPHAJIOB C 3aJJaHHBIMH CBOMCTBaMHU U Apyrux. M3yuenue
(bU3UKH BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-HAYUYHON KapTHUHBI
Mupa oOydarouuxcsi, B (QOpPMHUPOBAHHE YMEHUM MPUMEHSITh HAYYHBIH METOJ
MMO3HAHUS TIPU BHITTOJIHEHUU UMU YYEOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca ¢pu3uku AJist ypoBHSI CpeIHEro 00111eT0 00pa30BaHMUs MOJI0KEH
pPAI Uael, KOTOpble MOXKHO PacCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOCHUS.



Hoes yenocmnocmu. B COOTBETCTBHM C HEH KypcC SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIIOYAET KAK
BOITPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (U3HKU
o0benuHEH BOKpYr (Qusnueckux Teopuil. Beaymum B Kypce sBIsSeTCS
(bopmHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHHM, BEIIECTBE U
T0JIE.

Hoes eymanumapuzayuu. BEE peanuszanus TpeAnosiaraeT HCIOIb30BaHUE
IYMaHUTApHOrO NOTEHLHANAa (PU3NYECKON HAyKH, OCMBICIEHHE CBSI3M pPa3BUTHUS
(GU3HKHU C pa3BUTHUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
1 HKOJIOTMYECKUMU MTpoOIeMaMu.

Hoes npuxnaonoii nanpaenennocmu. Kypc pusnku npeamnonaraet 3HaKkOMCTBO
C IIUPOKUM KPYIOM TEXHUUYECKHUX U TE€XHOJOTMYECKUX MPUIOKEHUN H3YUYECHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanu3yeTcss TOCPEICTBOM BBEIECHUS AIIEMEHTOB
COJlepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM HpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW U TEXHOJOTHM, a TaKke O0O0CYXIACHUS
po0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U SKOJIOTMYECKOM 0€30MacHOCTH.

Crep:KHEBBIMHM 3JIEMEHTAMHM Kypca (U3MKH Ha ypOBHE CpPEIHEro OOILEero
oOpaszoBaHusl sBIAIOTCA (u3myeckue Tteopuu (popMHupoBaHUE MPECTABICHUI O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUSX O PUPOJIE, TPAHULAX IPUMEHUMOCTH
TEOPUH, JUIsl ONIUCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUI U MPOLIECCOB).

CHCTEMHO-/1eSITENIBHOCTHBIN MOAX0J B Kypce (DU3MKU pean3yeTcs Mpexiae
BCEro 3a CYET OpraHu3aluy 3KCHEPUMEHTATbHOM AESTENBHOCTU OO0YYarOIIUXCS.
Ji1st 6a30BOr0 ypoBHS Kypca (PU3UKH — 3TO HUCIOIb30BaHUE CUCTEMBI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B MPOrpaMMe
no (usuke oObEIWHEHbI B OOIIMHA CHUCOK YYEHHYECKHUX MPAKTHUECKUX PadoT.
Boienenne B yKa3aHHOM IIiepedHe JabopaTOpHBIX padOT, MPOBOAMMBIX IS
KOHTPOJISl U OLICHKH, OCYIIECTBIISIETCS yYaCTHUKaMU 00pa30BaTeIbHOro mpolecca
UCXOJsl U3 OCOOEHHOCTEW IJIaHMPOBaHUS W OCHalleHUs kaOuHera ¢(usuku. [lpu
3TOM oOOecrneunBaeTcs OBJaJACHUE OO0YyYaloUMUCA YMEHUSMU IPOBOJUTH
KOCBEHHBIE HM3MEPEHUS, MCCIIEOBAaHUS 3aBHCHUMOCTEH (U3MUECKUX BEIWYUH U
IIOCTAHOBKY OIIBITOB IO IIPOBEPKE MPEIOKEHHBIX THIIOTES.

bonpmioe BHUMaHuE yAEISIETCS PENIEHUIO PACUETHBIX U KAYECTBEHHBIX 3a1a4.
[Ipu 3TOM 17151 paCYETHBIX 33724 IPUOPUTETOM SIBIISIFOTCS 3a7a4U C SIBHO 3aJaHHOM
(¢u3NUecKOW MOJENbI0, MO3BOJISIONIME MPUMEHSATh HW3YUYEHHBIE 3aKOHbI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaK W UHTErpUpYs 3HAHUSA M3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha



OOBSCHEHHE NTPOTEKAHMUsI (PU3MYECKHX SIBJICHUH M MPOIECCOB B OKPYKAIOIIEH
KU3HHU, TpeOyronue BblOOpa (u3nueckoil Mojenu sl CUTyallud MPaKTHUKO-
OPUEHTUPOBAHHOTO XapakKTepa.

B cootBerctBuu ¢ TpedoBanusMu GPI'OC COO k MmaTepruasbHO-TEXHUYECKOMY
obOecrnieueHUI0 yuyeOHOro mpoliecca 0a3oBbIM YpOBEHb Kypca (PU3UKU Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHUsl JOJKEH HU3y4aThCAd B YCJIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIA B YCIOBUSAX HHTETPHUPOBAHHOTO KaOMHETa MpEeIMETOB
€CTECTBEHHO-HayYyHOro 1ukia. B xkabuHeTe (QpU3MKH AOKHO OBITH HEOOXOAUMOE
nabopaTopHOoe OOOpYJOBaHUE ISl BBINOJHEHUS YKa3aHHBIX B MpPOrpaMMme IO
($uU3MKe YUEHUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPAIMOHHOE 000PYyI0OBaHUE.

JleMoHcTpanuoHHOe 00opyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
IOPUHLMIIOM MUHUMAJIBHOM JIOCTaTOYHOCTH U  00ECHEYMBAET IOCTAHOBKY
NEPEUNCIIEHHBIX B TMporpaMMe 1o (U3MKE KIIOYEBbIX JAEMOHCTpalUuid s
UCCJEOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH M  MPOLIECCOB, HOMIUPUYECKUX U
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUI.

JlaGoparopHoe 000pyJOoBaHUE ISl YYEHMUECKUX TMPAKTUYECKUX padoT
bopmupyeTcsi B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyéTe
OJIHOTO KOMIUIEKTa Ha JABYX oOydamomuxcsa. TeMaTH4ecKue KOMIUIEKTHI
1a00paTopHOTrO OOOPYJIOBAHMS JIOJKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUM AHAJIOTOBBIX U LU(POBBIX MNPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE€ HU(POBBIX JaOOpaTOPUH.

OCHOBHBIMH 1LIEJISIMU U3yUeHUs GU3UKU B 00111€M 00pa30BaHUU SBIISIIOTCS :

e (opmupoBaHue HHTEpeca U CTpEeMJIEHUS OOYYAIOIIMXCA K HAay4HOMY
W3YYEHUIO MPUPOJIbI, Pa3BUTUE HMX HHTEJUIEKTYyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (OPMUPOBAHUE
MCCJIEI0BATEIBLCKOIO OTHOLLIEHHUS K OKPYXAIOLIUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOIO MUPOBO33PEHHMS KaK pe3yjIbTaTa U3y4eHHUs: OCHOB
CTPOEHUSI MaTepUH U (PyHIaMEHTAJIbHbBIX 3aKOHOB (PU3HKHU;

o (QopmupoBanre yMeHUH OOBACHATH SABICHHUS C HMCHOJb30BaHUEM
(GU3MYECKUX 3HAHUI 1 HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue NpeACTaBICHUH O PONM (PU3UKHU JJIs Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHnue 3TUX Lened 00ecrneunBaeTcs PelIeHueM CIEAYIOIUX 3a1ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE Cpe/IHETO 00111ero 00pa3oBaHUs:

e MpUOOpETEHUE CUCTEMBI 3HAHUU 00 001X (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpPUSAX, BKIIOYAsl MEXAHHMKY, MOJIEKYISIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3HMKY U 3JIEMEHTHI aCTPOPU3UKHU;



e (QopmupoBaHme yMEHUW TPUMEHATH TEOPETUYECCKUE 3HAHUS IS
OoOBbsiCHeHHUS (PU3WYECKUX SABJICHUH B TPUPOAEC © JUISl TPUHATHSA
MPAKTUYECKUX PELIEHUU B IOBCEAHEBHOU KU3HU,

e OCBOCHHE CIOCOOOB pEIICHUS Pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKko MOJENbI0, 3a/Jady, MNOAPa3yMEBAOIIUX CAMOCTOSTENIBHOE
co3nanue GU3NIECKON MOJICIIH, aJIEKBATHON yCIIOBUSM 3a/1a4H;

e TMOHWUMaHWE (U3MYECKUX OCHOB WM TPHUHITUNIOB JEUCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTHIECCKUX MPOIIECCOB, UX BIHSHUS Ha OKPYXKAIONTYIO
cpeny;

e OBJAJCHUEC METOJAMHU CAMOCTOSITEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3UYECKUX SKCIIEPUMEHTOB, aHalIN3a W HHTEPIpEeTAIliyd HHPOPMAIIHH,
OTIpEJICIICHHSI IOCTOBEPHOCTH TTOJIYYCHHOTO pe3yIbTaTa;

e CO3JIaHWEC YCJIOBHH IJISi Pa3BUTHUS YMEHHH TPOEKTHO-MCCIIECTIOBATEIHCKOMH,
TBOPYECKOU JIEATEIILHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HezIel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennmaraemerii B mporpamMme 1o (GU3HKE TepedeHb J1abopaToOpHBIX U
MPAKTUYECKUX pabOT SBIAECTCS PEKOMEHIOBAHHBIM, YYHTENb JEIaeT BHIOOP
MpOBENCHUS JTA0OPATOPHBIX PAbOT U OMBITOB C YYETOM HMHIUBHIYATbHBIX
O0COOEHHOCTEH 00yJaroIIuXCs.



COIEPXAHUE OBYUEHUA
10 KVIACC

Pazngen 1. ®usuka u MeTOAbI HAYYHOI'0 IO3HAHUA

dusnka — Hayka o npupoze. HaydHble METOABI IMO3HAHUSA OKPYKAKOLIETO
Mupa. Ponb 3xcniepuMenTa u TEOpUH B IPOLIECCE TO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (QuU3NUECKUX SIBICHUM U TpoleccoB. HaydHble TMIOTE3BI.
dusnyecKkrue 3aKOHbl U TeOpUHU. ['paHUIIbl MPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[IprHUMD COOTBETCTBUS.

Pons u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAYyUYHON KapTUHBI
MHPa, B IPAKTUUECKOU AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBeie W IU(QPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JNATUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABvWKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. TpaeKkTopusi.

[lepemetienre, CKOpOCTb (CpedHsii CKOPOCTb, MTHOBEHHAsl CKOPOCTh) H
YCKOpPEHHE MaTepuajbHOM TOUYKHM, UX MPOEKIMM HAa OCH CHUCTEMBI KOOpJMHAT.
Ci10’)keHHe NepEeMENICHHIN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpsSIMOJUHEWHOE JBIkKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, MyTH U MepeMelIeHus
MaTepUuaibHONW TOYKU OT BPEMEHH.

CBobOoaHOE TIasieHne. Y CKOpeHrne CBOOOHOTO MaJeHUS.

KpuBonuneitnoe neuxenue. [[BrxeHne MaTepruaibHOM TOUKHU MO OKPY>KHOCTH
C MOCTOSIHHOW MO MOJYJIIO CKOPOCTBIO. YTJOBasi CKOPOCTb, JUHEUHAsA CKOPOCTb.
[lepuona u yactora obpaiieHus. LleHrpocTpeMuTenbHoe yCKOpPEHUE.

TexHudeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBUKEHHUE CHAPSAO0B, IICMTHBIEC U PEMEHHBIE MIepeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WITIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JBYDKCHUS.

[IpeoOpazoBanue NBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3yXE U B pPa3peKEHHOM MPOCTPAHCTBE.

HaGmtonenue paBueHHs] Tena, OpOIIEHHOTO TMOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaICHMUS.

HanpagneHnne cCKopocTH Ipu ABUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3ydyeHne HEpaBHOMEPHOTO ABHXKECHUS C LIEJBIO OMPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOIIEHHS MEXAY HOYTSIMH, MPONICHHBIMU TEIOM 32
MOCJICIOBATENbHBIE PABHBIE MPOMEXYTKM BPEMEHU INIPU PABHOYCKOPEHHOM
JNBH>KEHUU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yuyeHune NBMKEHUS IIAPUKA B BA3KOU KUJIKOCTH.

N3yuenne nBuxkeHus Tena, OpoIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocutenbHOCTM  ['amunes.  lIlepBeii  3akoH  HproToHa.
NuepunanpHble CUCTEMBI OTCYETA.

Macca rena. Cuna. [Ipuanun cynepno3uiuu cui. Bropoii 3axkon HeroToHa 11
MaTepualibHOU TOUKHU. Tperui 3akoH Hbr0TOHA 111 MaTEpHUABbHBIX TOYEK.

3akoH BcemupHoro TtiaroreHus. Cumima Tsokxectn. llepBas kKocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, cKoyibxeHus1, kauenusi). Cuna tpenusi. Cyxoe
TpeHue. Cuia TpeHHs CKOJbXKEHUS U cuiia TpeHus nokos. KosdduuueHt tpenus.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJa B )KUIKOCTH WM Tas3e.

[TocTynaTenpHOE U BpaniaTeabHOE ABUKEHUE a0COIIOTHO TBEPIOTO TEa.

MoOMEHT Cuiibl OTHOCHUTENIIBHO OCH BpaileHus. Ilmedo cunbl. YcioBus
pPaBHOBECHS TBEPAOIO TENA.

TexHuueckne yCTpOHMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MOAIINITHUKH,
JNBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHME MHEPLINM.

CpaBHeHME Macc B3aMMOJECUCTBYIOIINX TEN.

Bropoit 3akon HeroToHa.

Nsmepenue cui.

Ciio)xeHue Cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT e OpMallvu.

HesecomocTte. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUM.

CpaBHEHME CHJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECUS TBEPAOTrO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3yuenne nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pa3iie, OT ux JaehopMalu.

HccnenoBanne yciaoBHUM pPaBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAIICHUS.

Tema 3. 3aKonvl coOXpaneHus 6 MexaHuKe

NMnynbe MatepuanbHOM TOUYKM (Teja), CHUCTEMbl MaTe€pUalbHBIX TOYEK.
NMnynbsC Cuibl M1 U3MEHEHUE HMIYJbCa TeJd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pa6ora cuiabl. MOIITHOCT CHUTHI.

Kunernueckas sHeprus MatepuaibHOW TOukd. Teopema 00 H3MEHEHUH
KUHETHUYECKOU SHEPTUU.

[ToreHumanbpHas SHEPTHUs. [ToreHumanbpHas SHEPTUs yIOpyro
nedopMupoBaHHOM NIpYykUHbBL. [loTeHIIMaNbHAS YHEPT Ul TeJla BOJIM3U MOBEPXHOCTU
3emun.

[ToreHumnanbHbBIE u HENOTCHIMAJIbHBIC CHUJIBL. CBs3b paboTHI
HEMOTEHIIMAJIBHBIX CUJI C ”3BMEHEHHUEM MEXaHWYECKOW SHEPTUU CUCTEMBI T€JI. 3aKOH
COXpaHCHUSI MEXaHUYECKOM SHEPTHHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCcTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBU)KEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpPAaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexo MOTEHIIMAIBLHON SHEPTUU B KUHETUYECKYIO U 0OPaTHO.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3yuenne abCONIOTHO HEYNPYroro yjaapa C MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAsTHUKOB.

UccnenoBanue cB3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYeCKOW SHEepPryuu
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. Moaekyasipaast Gu3Mka 1 TePMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBuxkeHue. uddysusa. Xapakrep IBIKEHUS U
B3aUMOJICMCTBYs 4YacCTULl BewlecTBa. MOJEnu CTpOeHUs Ta30B, KUJIKOCTEN U
TBEPABIX TeN U O0OBICHEHHE CBOMCTB BEUIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Mosiekyi. KonnuectBo BemiectBa. [loctositnaas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temmeparyp
Lenbcns.



Mopgens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYISIPHO-
KMHETUYECKOW TEOpUU HJACaIbHOTO raza. AOCOJIIOTHash TeMmIepaTypa Kak Mepa
CpeHEel KWHETUYECKON SHEpruu TEIIoBOro JBrKeHUs uactul] rasza. lllkana
temneparyp KenbBuHa. ['a30Bbie 3akoHbI. YpaBHeHHMEe MenneneeBa—Knamneipona.
3akon JlanbToHa. M3o0mponiecchl B UacalbHOM ra3e ¢ MOCTOSSHHBIM KOJTUYECTBOM
BellecTBa. ['paduueckoe MpeACTaBICHUE U3OIMPOIECCOB: M30TEpMa, H30X0pa,
n3o0apa.

TexHudeckne yCTPOWCTBA M TMPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME HCKPETHOE CTPOCHHUE BellecTBa, QoTorpadun
MOJIEKYJ OPraHUYECKUX COCIUHEHUH.

OmnbIThl 10 T HY3Un KUJKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopens omnbita IlITepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBUS.

Mogens, WILTIOCTPUPYIOIIAs TPUPOY AaBICHHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WITIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHUS UJCATBHOTO Trasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUN
00bE€Ma KOMHATHI, JABJICHUS U TEMIIEpaTypbl BO3/1yXa B HEMl.

HccnenoBanue 3aBUCUMOCTU MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuyeckass cucteMa. BHYTpeHHSsIE SHeprusi TEpMOAMHAMUYECKOU
CUCTEMBbI U criocoObl €€ u3MeHeHus. KonuuectBo TeraoThl U padota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HWJeallbHOro  ra3a.  Buasl  Teruionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3yUYCHHE. Y IeJIbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMmoTh npu TeIionepeaaye.

[lonsiTue 00 amuabatHOM mponecce. llepBbIii 3aKOH TEPMOJIMHAMUKH.
[IpumeneHnue mepBOro 3akoHa TEPMOJMHAMHUKUA K u3ompolieccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuki. HeoOpaTuMOCTh IPOIIECCOB B IIPHUPOJIE.

TenoBeie  MamuHbl.  [IpuHIUIBI ~ AEUCTBUA ~ TEIJIOBBIX  MAIIUH.
IIpeoOpazoBanuss HSHEPruM B TEIJIOBBIX MamuHax. KoadduuumeHT moae3Horo
nercTBus TeroBor MamumHblL. [ukn KapHo m ero ko3UIHMEHT MOJIE3HOTO
NEUCTBUSA. DKOJOTUYECKHE MPOOIEMBI TEIIOIHEPTETUKH.



TexHuyeckue yCTpOWCTBA M IMPAKTUYECKOE MPUMEHCHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW 3HEPruM Teja MPU COBEPIICHUH PabOThI: BBUIET
npoOku u3 OYTBUIKM MOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBanue 3dupa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAIus).

N3meneHne BHyTpeHHEN SHEPIruM (TeMIlepaTyphbl) Tela Ipu TeIlonepenaye.

OmnbIT 110 a1abaTHOMY PaCIIMPEHUIO BO31yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTaTelNsi BHYTPEHHETO CTOpaHusl, PEaKTUBHOTO
JBUTaTEIS.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3Mmepenne yaenpHON TEIUIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eeuwjecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHAeHcalus. Vcmapenue u kurneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTb BO3AyXa. HacellmeHHbIn nap. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUSI.

Tépnoe teno. Kpucramnuyeckue u amopdHbie Tesia. AHU3OTPOIUS CBOIMCTB
kpuctawioB. JKuakue kpuctamwibl. CoBpemMeHHble MaTepuanbl. [lnaBnenune u
KpUcCTaJlIu3anus. Y ielbHas TeroTa miasienus. Cyonumanus.

VYpaBHEeHHE TENIOBOrO OagaHca.

TexHuueckne yCTpOMCTBA M IMPAKTUYECKOE NPUMEHEHUE. TUTPOMETP U
MICUXPOMETP, KAUIOPUMETP, TEXHOJIOTUU MOJYUYEHHUS] COBPEMEHHBIX MaT€pHUANIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX TaPOB.

Kurnienune npy noHM>XKEHHOM J1aBIICHUMU.

Crioco0Obl M3MEPEHHUS BIAKHOCTH.

HaGnronenne HarpeBaHus U IJIaBJICHUS KPUCTAINTMYECKOTO BEIECTBA.

JlemoHCTpanus KpUCcTajuioB.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

HN3mepenre OTHOCUTENIBHOM BIAKHOCTH BO34yXaA.

Pa3nea 4. diexkTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DJeKTpur3anus Tei. DNEKTPUIECKUM 3apsa. JBa BUaa 3JEKTPUUIECKUX 3apsA0B.
[IpoBOIHMKH,  OMAJIEKTPUKA W TMOJAYOPOBOAHUKU. 3aKOH  COXPaHEHUSA
AJIEKTPUYECKOTO 3apsia.
B3aumoperictBue 3apsiaoB. 3akoH KynoHa. TodeuHbIN SIEKTPUUECKUAN 3apsi.
Onekrpuueckoe mnosie. Hanpsixk€HHOCTh  3nekTpudeckoro mnoid. [IpuHnun



CYNEPIO3UIMN BJIECKTPUUECKUX MOJIEH. JIMHUU HaNps>KEHHOCTH SJIEKTPUUYECKOTO
TOJIAL.

Pabora cun anekTpocrarndeckoro moss. [lorenmnuan. Pa3HOCTh MOTEHITUAIOB.
[IpOBOJHMKM M AUABIEKTPUKH B 3JIEKTPOCTATUUECKOM moJie. Juanexkrpuueckas
MIPOHULIAEMOCTb.

DnekTpoEMKOCTh. KoHmeHcatop. D1eKTpOEMKOCTh IUIOCKOTO KOHAEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: HJIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasl 3allliTa, 3a3eMJICHUE AJIEKTPOIpPHOOpPOB,
KOHJEHCATOpP, KONMMPOBAJIbHBIN anmnapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M NMPUHIIUIT JEUCTBUS AIEKTPOMETPA.

B3anmopericTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3aPSIKEHHBIX TEJL.

[TpoBOHHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3TIEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMHU U TUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3Mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtii 3nekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCIIOBUS CYLIECTBOBAHUSA DSJIEKTPUYECKOTO TOKA.
Uctounnku Toka. Cuita Toka. [IocTOAHHBIN TOK.

Hanpsixenne. 3akon OMa 11 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y AEIBHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABWKYIASI CHAJIa U BHYTPEHHEE CONPOTHUBJICHHE WCTOYHHMKA TOKA.
3akon Oma it HOJIHOM (3aMKHYTO#) a5ekTpudeckoi nenu. KopoTkoe 3aMblkaHueE.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHUBIICHUSI METAJUIOB OT TeMInepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas " MIpUMECHAas MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—n-niepexoaa. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKMI TOK B  pacTBOpax M  paciuiaBax  AICKTPOJIMTOB.
DIIEKTPONUTUYECKAS TUCCOLUALUSA. DIEKTPOIIN3.



DJIEKTpUYECKUd TOK B razax. CaMOCTOSTENbHBIN W HECAMOCTOSITECIIbHBIN
pa3psa. Momuus. [1na3ma.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHUE: aMIEPMETP,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA, DJIEKTPOHArpPEBATENIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI U HOTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN AMO/I, TaJbBAHUKA.

Jlemoncmpayuu

N3Mepenune CUItbl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIWHAPUYECKUX MHPOBOAHUKOB OT JJIMHBI,
IJIONIAY MOMEPEYHOr0 CEUYCHUSI U MaTepuralia.

CwmenanHoe COeIMHEHUE MMPOBOTHUKOB.

[Ipsamoe w3MepeHue >IeKTpoABWKYIIeW cuibl. KopoTkoe 3aMblKaHHe
rajJbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBHCUMOCTh COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOJIUTOB.

HckpoBou pa3psaa ¥ MpOBOAUMOCTb BO31yXa.

OIHOCTOPOHHSAS MTPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3ydeHne cMemanHoro COeIMHEHNS PEZUCTOPOB.

N3Mepenne 37eKTpOABMXKYILIEH CHIIBI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBJICHUSL.

Habnronenue anmexktposunsa.

Me:knpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€A C KypcaMH MaTE€MAaTHKH,
OMOJIOrMH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meswcnpeomemnvie nonsamusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIA (hakT, rumnoresa, (unyeckas BEJIMYMHA, 3aKOH,
Teopusi, HaOII0/ICHHUE, SKCIIEPUMEHT, MOJIETTUPOBaHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: peumieHue CHUCTEMbl ypaBHEHWH, JWHEHHas (QyHKUWUA,
napaboiia, runepbomna, ux rpaduKd ¥ CBOWCTBA, TPUTOHOMETpUUECKUE (YHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPHI U UX MPOEKIIMU HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanndeckoe ABUKEHUE B KUBOU mpupoje, auddysus, ocmoc,
TEIJI000MEH >KUBBIX OPraHU3MOB (BHUJbI TEIUIONEpE/Iaud, TEIIOBOE PABHOBECHUE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHASI MACCa, TETUIOBBIE CBOMCTBA TBEPABIX TEJI, ) KUJIKOCTEU U Ta30B,



JJIEKTPUYECKHE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTHYECKAs  JUCCOLIMALINS,
rajbBaHUKAa.

l'eocpacghus: BIaXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE ABMKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
Y4ET TpPEHHS B TEXHUKE, NOAIIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUSA
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET W JApYyTHe), ABUraTEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJIOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTUU
IIOJIyYEHNsT COBPEMEHHBIX MATEpHUAIOB, B TOM YHCJIE HAHOMAaTEpHUANIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKas 3aIUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AJEKTPOHATPEBATEIbHBIC npuoOpHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KVIACC

Pa3nen 4. diexkTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomazHuUmMHas UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMOeMCTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHOE
nosne. Bektop marautHOM MHAYKUMU. [[pyHINN Cynepno3uiui MarHUTHBIX MOJICH.
JIluHun MarHuTHOM WHAYKUMU. KapTuHa JMHUNA MarHUTHOM WHIYKUWH I10JIA
MOCTOSIHHBIX MarHUTOB.

MarautHoe T1I0OJ€ TPOBOAHHMKA C TOKOM. KapThHa IHMHUNA HHAYKIUH
MArHUTHOTO TMOJISl JJIMHHOTO MPSIMOTrO0 MPOBOJHHUKA M 3aMKHYTOT'O KOJBLIEBOTO
MPOBOJHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaenctBre npoOBOAHUKOB C
TOKOM.

Cwita AMmnepa, €€ MOAYJIb U HallpaBJIICHHUE.

Cuna Jlopenua, e€ MOyJb U HAIpaBIICHUE. [[BUKEHHE 3apsIKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM MoJje. Pabota cuisl JlopeHna.

SIBmeHne AneKTpOMarHMTHOM HMHAYKOMHU. [IOTOK BEKTOpa MarHUTHOM
WHAYKUUA. OJEKTPOABMKYILAS CWIA HWHAYKUWAH. 3aKOH 3JIEKTPOMAarHUTHOU
naaykuuu dapanes.

BuxpeBoe snexkrpuueckoe Imoie. OIESKTPOABMKYIIAs CHJIA HHAYKIHAU B
MPOBOJHUKE, IBUAKYIIEMCS MTOCTYIATEILHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[Tpasuiio Jlenua.

NHaykTUBHOCTh. SIBIEHHE CaMOMHAYKUMU. OJIEKTPOABWKYIIAs CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKH C TOKOM.

DIIEKTPOMAarHuTHOE TOJIE.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE TPUMEHEHHUE: TIOCTOSIHHbBIE
MArHUThl, 3JEKTPOMArHUTHI, JJEKTPOJABUTATENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOTO y4YKa MATHUTHBIM TTOJIEM.

JIvHAM MHOYKIIMM MAarHUTHOTO TIOJISL.

B3aumonencTBrue AByX NMPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

JlenictBre cunbl JIopeHa Ha MOHBI AJIEKTPOJIUTA.

SIBieHne 3EKTPOMArHUTHON UHAYKIUH.

[Tpasuiio Jlenua.

3aBUCUMOCTh JJIEKTPOABHKYIIEH CHJIBI MHAYKIUHA OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SBneHne caMOMHIYKIIUY.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3yyeHne MarHuTHOTO OIS KaTYIIKHA C TOKOM.

HccnenoBanue n1encTBUs NOCTOSHHOIO MAarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKLIHAH.

Paznea S. KoJsieOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUNHbIE KOJ1€OAHUA

KonebarenbHas  cucrema.  (CBOOOIHBIE  MEXaHWYECKHE  KOJeOaHUS.
IMapmonundeckue konebanus. Ilepuon, yactora, amruntyga U (asa KojaeOaHUU.
[IpyxuHHBIM MasgTHUK. MaTeMaTHU4YECKUHM MasTHUK. Y PAaBHEHUE TapMOHUYECKUX
koneOanuii. [IpeBpailieHre HEPruu NPy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B
UJeaqbHOM KoJIeOaTeTbHOM KOHType. AHANOrus MEXAYy MEXaHUYECKUMHU U
ANEKTpOMarHuTHeIMU KojebaHnusmu. @Dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPIUM B UJEATHLHOM KOJeOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaronux KojeOaHusX. BeiHYX/I€HHbIE MEXaHUYECKHE
KoneOanus. Pezonanc. BeiHYK/I€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS.

ITepemennblii  TOK. CHUHYCOMIANbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOI0 TOKa. AMIUIMTYAHOE W JCHUCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W
HaNpsKEHHUS.

Tpanchopmatop. IIpousBoacTBO, nepeaadya U NOTpeOICHUE FIEKTPUUECKOM
SHEPruu. JKOJOTMYECKUE PUCKH NPHU MPOU3BOACTBE 3ANEKTpo’Heprun. Kynbrypa
WCIMOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: SICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT O TOKA, TUHHUM JIEKTPOIepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTeNbHONW CHCTEMBI (TIPY>KUHHBIA WIH
MaTeMaTU4YeCKUN MasTHUK).



HalGmronenue 3atyxaronmx KoaeOaHu.

HccnenoBanre CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

Habmronenue pe3oHanca.

CBOOOHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuorpaMmbl (3aBUCUMOCTU CUJIBI TOKA U HANPSIKEHUS OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3oHanc mnpu MNOCHENOBATENBHOM COEAUHEHUU PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTHU U KOHJEHCATOPA.

Mopnenp TUHUY DIIEKTPOINIEPENAYH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

HccnenoBanue 3aBUCHMOCTH MEPUOJA MaJlbIX KOjJeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanre nepeMEeHHOTO TOKA B LEMH U3 MTOCIEI0BATENBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexannyeckue BOJIHBI, yCHOBUsS pacnpocTpaHenus. Ilepuon. CxopocTb
pacnpoCTpaHeHus W JJWMHAa BOJHBL llomepeuHble W OpPOJOJIBHBIE BOJHBI.
Nutepdepenius u nudpaxims MexaHM4eCKUX BOJIH.

3Byk. CxkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSI U3yUYCHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuenrtanus BektopoB E, B, V B anektpomarautHoil BoiHe. CBOWCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMJICHUE, NoJisipu3anus, qudpaxkuus,
unrepdepeniysi. CKOpoCTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEeHHE >IEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUUBI paguoCBA3U U TeNeBUIeHUs. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPA3BYKOBas [IMArHOCTUKAa B TEXHUKE W MEAULHMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBU-meus.

Jlemoncmpayuu

OO6pa3oBanue U pacIpOCTPaHEHHUE TONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Koneobromeecs Teno kak UICTOYHHK 3BYKa.

HaGmronenne oTpa)xeHust U IpesIoMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHnu u Tugpakiu MEXaHUMYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtoneHne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJ0H U
4acTOTOM KoJieOaHuH.



HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, TPEJTOMIICHHUE,
nosisipu3anusi, Audpakius, uaTephepeHus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpaMoIMHENHOE pacIpOCTPAaHEHHWE CBETa B
oxgHopoaHou cpene. JIyu ceera. ToueyHbId HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHUsi cBeTa. [locTpoeHue n300pakeHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBeTa. 3aKOHBI MIPETOMIICHHS cBeTa. AOCOMIOTHBIN TTOKa3aTelb
npenomienus. [lonmHoe BHyTpeHHee otpaxeHue. lIpenesnbHbI yroa IMOJHOTO
BHYTPEHHETO OTPAKEHHUS.

HNucnepcus cBeta. ClioxHBIN cocTaB 6eioro ceera. LIBer.

Colwuparoiiiue u paccerBaroiine JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsIHUE
U ONTUYECKAs Ccujia TOHKOW JMH3bL. [locTpoeHue n3zobpaxkeHuil B coOOUparomuX U
paccenBaronX JIMH3aX. POpMyJia TOHKOM JIUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30U.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKON OTITHKH.

BonnoBass ontuka. WuTepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOmoOIeHUST MAaKCUMYMOB M MHUHUMYMOB B HMHTEp(PEpPEHIIMOHHOU
KapTHUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakmus cBera. JudpakuuonHas pemérka. YclIoOBUE HAOIIOICHUS
[JIaBHBIX ~MAakKCMMYMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa HA
TUu(PpaKIMOHHYIO PEHIETKY.

[Monmapusanus csera.

TexHuueckne yCTpONUCTBA M MPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
¢dboToanmapaT, NPOCKIMOHHBIA ammapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAS
onTHKa, TU(paknoHHas peiéTka, IoJISPOuI.

Jlemoncmpayuu

[IpssmMonHEWHOE pPACTIPOCTPAHEHUE, OTPAXKEHHE U TMPEIOMIICHHE CBETa.
Onrtuyeckue npudopsI.

[TonHoe BHyTpeHHEE OoTpaxkeHue. Moienb CBETOBOAA.

UccnenoBanue cBOMCTB U300pa’keHU B JIMH3AX.

Mopnenu MUKPOCKOIa, TEJIECKOTA.

Habmronenue natepdepeHnu ceTa.

Habnronenune nudpakiuu cBeTa.

Habmronenue nucrnepcuu cBeTa.

[Tonydyenue cnekTpa ¢ MOMOILIBIO ITPU3MBI.

[TonyueHue cnexkTpa ¢ MOMONIBIO0 TUPPAKIIMOHHON PEIIETKH.

Habmronenue nmonsipusaiiyuy cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3Mepenne nmokazarens NpeoMIICHHS CTEKJIA.



HccnenoBanue cBOMCTB U300pakeHU B TMH3AX.
Habmronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI ClIeHUAIBLHON TEOPUH OTHOCHTEIbHOCTH
['panuLIBI TPUMEHUMOCTH KJIACCUYECKON MexaHUKU. [locTynaTel criermanbHOM
TEOPUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOIYJISI CKOPOCTH CBETA B BaKyyMe,
NPUHIIAN OTHOCUTEJIBHOCTH DWHIITEHHA.
OTHOCUTENBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIllCHUE
JUTAHBL.
DHEPrusi 1 UMIYJIbC PEASITUBUCTCKON YaCTHUIIBI.

CBsA3b MACCHI C YHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YaCTHUILIbL. DHEPIUs
MOKOSI.

Paznen 7. KBanToBas pusuka
Tema 1. Dnemenmot KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u s3HEepruu PoToHA ¢ €r0 YaCTOTOU. DHeprus
Y UMITyJIbC (POTOHA.
OTtkpseiTHe u ucciaenoanue ¢horodddexra. Onbitel A. I'. CToneToBa. 3aKOHBI

dborordpdexra. YpaBuenue JiiniureitHa ans dportodddexra. «KpacHas rpanuia»
dhororddexra.

JHaBnenue ceeta. OnwiTel I1. H. JleGenena.

XUMHYECKOE JIENCTBUE CBETA.

TexHudeckue yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE: (POTOAIEMEHT,
dboTonaTuuk, coHeuHas 6baTapesi, CBETOIUOI.

Jlemoncmpayuu

®oto3(ppeKT Ha yCTAHOBKE C IIMHKOBOM IMJIACTUHOM.

HccnenoBanne 3aKkoHOB BHEHIHETO GpoTod ¢ PekTa.

Cseronguon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopra mo paccessHHIO o -4acTHII.
[Imanerapnas moxpens aroma. Iloctymarer bopa. M3nydenune wu mnoriouieHue
(OTOHOB mMpU TEpexoJie aToMa C OJHOTO YPOBHSI PHEPruM Ha Apyro. Buubl
criekTpoB. CIIEKTp ypOBHEW IHEPTUU aTOMa BOJAOPOA.

BosHoBbI€ cBOMicTBa yactull. Bosubl ne bpoitnsa. KoprnyckynsipHO-BOIHOBOM
Tyaau3M.

CnoHTaHHOE U BBIHYXJICHHOE U3JIyUYCHHUE.

TexHU4ecKkne yCTPOMCTBA M IMPAKTHYECKOE TNPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITbIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Ornpenenenue IIMHBI BOJHBI Ja3epa.

HaGmronenve nuHelyaThIX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

Ha6mronenue nuHe4aToro cuekTpa.

Tema 3. Amomnoe a0po

OKCIIEPUMEHTBI, JTOKAa3bIBAIOIIME CIOXKHOCTh CTpOeHUs sapa. OTKpbITHE
panuoaktuBHOCTU. OnbIThl Pezepdopaa no onpeaeneHuio coctaBa pai0akKTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-usnydeHus.  BuusHue
PaJIHOAKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. HyknonHas monensb snpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacnaa. ONEKTPOHHBIN HW MO3UTPOHHBIM Oera-pacnan. ['amma-
M3JIy4YeHHUE. 3aKOH PaJMOAaKTUBHOIO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. S nepHbie cuibl. JlepekT Macchol siapa.

Snepnblie peakuuu. /lenenue u CUHTES AEP.

Snepuwiit peaktop. Tepmosinepusiii cunte3. [IpobGnemMbl W MEPCHEKTUBHI
SAIEPHON IHEPrETUKU. DKOTOTUUECKUE ACTIEKTHI SIAEPHON SHEPrETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITUE MTO3UTPOHA.

Metobl HAOIIOACHUS U PETUCTPAIIUU AIIEMEHTAPHBIX YACTHII.

dyHaMeHTaIbHbIe B3auMoieicTBUs. EAMHCTBO (hr3nyeckoil KapTUHBI MUpa.

TexHU4ecKne yCTpOWCTBA U MPAKTUYECKOE ITPUMEHEHUE: TO3UMETP, Kamepa
Buiibcona, siaepHbliil peakTop, aToMHas 0oMoa.

Jlemoncmpayuu

CU€TUrK HOHU3UPYIOIINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

UccnenoBanue TpekoB yacTull (110 TOTOBBIM QoTorpadusim).

Paznen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUIUKU

Dtansl pa3BUTHS aCTpOHOMUU. lIpUKIIagHOE U MUPOBO33pEHUECKOE 3HAUECHUE
ACTPOHOMHUH.

Bun 3Bé3mHoro HebGa. Co3Besnmsi, sSipKue 3BE3BI, IUIAHETHI, WX BHUIWMOE
JBH>KCHUE.

CosHeuHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounwk sHeprun ConHioa W 3BE3N.
3BE31bl, UX OCHOBHBIE XapaKTEpUCTUKHU. [[narpamMma «CHEKTpaldbHbIA KJIacCc —
CBETUMOCTB». 3BE3Abl TJIABHOW IMOCIEIOBATEIBbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]l TJIABHOM MOCIJIENOBATEIBbHOCTU. BHYTpeHHEe CTpoeHue



3B€371. COBpEMEHHBIE TPEJICTABICHUSI O MPOUCXOXKACHUN U 3Boonu ColiHIa 1
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenme u nBmxkenue CosHIA B
lNamaktuke. Tunsl ramaktuk. PaguoranakTuky U kBa3apbl. YUEpHbIE OBIPHI B AIpax
rajakTHK.

Bcenennas. Pacimmupenue Beenennoit. 3akon Xa06ma. Pazberanue rajakTuk.
Teopus bosbioro B3peiBa. PenukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnnie mpoOieMbl aCTpPOHOMHUH.

Yuenuueckue nabnooenus

HaGmronennst HEeBOOPYKEHHBIM TJIa30M C HUCMOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUH ISl ONPEICIICHUS TTOJIOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31Us1 CEBEPHOTO MOJyIIApUs U SIPKUE 3BE3BI.

HaGmonenus B Teneckon Jlynsl, mianet, Mueunoro Ilytu.

O0o0mariee NOBTOpPeHHue

Ponpr ¢u3ukm u acTpOHOMUUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKO,
COIMAIBLHOM U 3TUYECKOU cepax AesTeTbHOCTU YeIOBEKA, POJIb U MECTO (PUUKHU U
aACTPOHOMHH B COBPEMEHHOW HAYYHOW KapTHUHE MUpPA, pOJIb (PU3MUECKON TEOpUU B
(bopMHpOBaHUU MPEACTABICHUN O (PU3NUECKON KapTUHE MHpA, MECTO (PU3NUYECKOI
KapTUHBL MHpa B OOHIEM psly COBPEMEHHBIX  €CTECTBEHHO-HAaYYHBIX
MPEACTaBICHUMN O IIPUPOJIE.

Me:knpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30BOro ypoBHs B 11 kiacce oCyIIecTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBSA3€A C KypcaMM MaTE€MAaTHKH,
OMOJIOrH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nonsmusi, CBSI3aHHBIE C M3YYEHHWEM METOJOB HAay4YHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIA (hakT, rumnoresa, (unyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOII0/ICHHE, SKCIIEPUMEHT, MOJIETTUPOBaHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: pelieHHE CHCTEMBl YpPAaBHEHHUH, TPUTOHOMETPUYECKHUE
(GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPbl U MX MPOEKUMH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMH, NPU3HAKU TOAO0OUS TPEYroJbHUKOB,
onpeiesieHne MIOAau MIOCKUX GUryp u oobeéMa Tel.

buonocus: »nexTpuyeckue SBICHUS B KUBOM MpUpOJE, KojieOaTelbHbIC
JIBUKEHUS B )KUBOU MPUPOJE, ONITUYECKUE SBJICHUSA B JKUBOW IPUPOJIE, NEUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsI CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl 00pa30BaAHUS KPUCTAIUIMYECKOU PEIIETKH, CIEKTPAIbHBIN aHAIN3.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATHUTHBIX DY,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICCHUM.

Texnonocusa: IJHWHWUMA DIEKTPOIEpENAd, TEHEPATOp IEPEMEHHOr0 TOKa,
3JIEKTPOJBUTATENb, WHAYKIHOHHAs I€Yb, paaap, PaauONPUEMHUK, TEIEBU30D,
anteHHa, teiaedon, CBY-medb, MpPOEKIIMOHHBIM amnmapaT, BOJOKOHHAas OITHKA,
coJIHEeYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHoro mnpenmera «Dduzuka» Ha ypOBHE CpeIHEro OOIIEro
oOpazoBaHusi (6a30BbIi YPOBEHB) JOJIAKHO OOECIEUUTh JOCTUKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAINIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3YyJAbTAThl OCBOCHUS yueOHOro npeaMera «Pu3nKa» JT0IKHBI
OTpa)kaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCS PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIlEeCTBa, pPacUIMpPeHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B MPOLECCE PEATU3alUM OCHOBHBIX HAIPABICHUMN
BOCIIUTATEIIBHOU AESITEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKON MO3ULIMU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUMCKOI0 OOIIECTBA;

MPUHATAE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'yMAaHUCTUYECKUX U
JNIEMOKPATUYECKUX [IEHHOCTEN;

TOTOBHOCTHh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX T'PAXKIAHCKOIO
oO111ecTBa, y4acCTBOBaTh B CAMOYIIPaBICHUHU B 00pa30BaTEIbHON OpraHu3allly;

YMEHHUE B3aUMOJECUCTBOBATH C COLMAIBHBIMU HHCTUTYTaAMHU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IaTPUMOTUYECKOT0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH POCCUNCKON TPaKIaHCKOM MICHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
pOCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI UM LIEHHOCTH, B TOM 4YHUCIIE B
JESITEIIbHOCTUA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIKOUYAsl 3CTETUKY Hay4YHOT'O TBOPYECTBA,
MPUCYIIETO (PU3NYECKOM HAYKE;

5) Tpy10BOro BOCIIMTAHMS:



HHTEpeC K pa3anyHbiM cdhepam TpodheCCHOHATBHOU ACATEIBHOCTH, B TOM
YKCJIe CBA3AHHBIM C (PU3UKOIN U TEXHUKOW, YMEHHE COBEPILIATh OCO3ZHAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHbIE KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHHUIO B 00JaCTH
(hU3HUKY Ha TPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rn4ecKOro BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HKOJOTMYECKON KYIBTYpbl, OCO3HAaHHE TJIO0ATHLHOIO
XapakTepa IKOJOTHIECKUX TpodIieMm;

IJITAHUPOBAHUE U OCYIIECTBIICHUE JIEMCTBUI B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAaHUSA LEJIEH YCTOMYMBOTO PA3BUTUS YEIIOBEUECTBA;

pacliMpeHue OmbITa ACATEIPHOCTH HKOJOTHYECKOW HaIMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBHKE;

7) 1EHHOCTH HAYYHOI' 0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAy4YHOW JIeSITeNIbHOCTH, TOTOBHOCTH B Mpoliecce
M3y4YeHUs PUBHKU OCYIIECTBISITh IPOCKTHYIO U UCCIIEI0BATEIBCKYIO AESTEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJbHbIE YUeOHbIe NelcTBUS
Bba3oBble Jioruyeckue aeiicTBUs:
CaMOCTOSITENTFHO ~ (OPMYNHPOBATh W aKTyalM3UpoOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpPEeNENATh LETN NeATEIbHOCTH, 3aJaBaTh IMapaMEeTpbl U KPUTEPUU HX
JTOCTH)KCHUS;
BBISIBIATh 3aKOHOMEPHOCTH M NPOTHBOpPEYHMS B  paccMaTpUBaeMBbIX
bu3nYeCKuX ABICHUSX;
pa3palaTeiBaTh IJIAH pElIeHUs MPoOJeMbl ¢ YIETOM aHaiIHM3a WMEIOUIUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHTH KOPPEKTUBBI B ACSITEIbHOCTD, OIICHUBATH COOTBETCTBUE PE3YyIbTATOB
LEJISIM, OIICHUBATh PUCKHU MOCIEACTBUN JAEATEIbHOCTH;
KOOPAMHHUPOBATH U BHIMOIHITH PaOOTy B YCIOBHUSIX PEATbHOTO, BUPTYaIbHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;
pa3BUBaTh KPEATHBHOE MBINIJICHHUE MTPH PEIICHUN KU3HEHHBIX MTPOOIIEM.
Bba3oBble ucciieoBaTe1bcKHe AeHCTBHUS:
BJa/IeTh HAYYHON TEPMHMHOJIOTHEH, KIIOUEBBIMU TMOHATHSIMH W METOJaMHU
(bu3NYeCcKOl HayKu;



BIIaJIETh HABBIKAMH YYEOHO-HUCCIIEIOBATENICKON U MPOEKTHOM JEATeIbHOCTH
B 00nactu (pu3uKu, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY MOUCKY
METOJIOB pelIeHus1 3ajay (U3UUECKOro COJAepKaHUusl, MPUMEHEHUIO PA3IUYHBIX
METOJIOB MTO3HAHMS;

BIIQJIETh BHUJIAMHU JICSITEIBHOCTH TIO TOJYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEpIpEeTallud, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B PAa3IMYHBIX Y4YEOHBIX
CUTyalusX, B TOM YHUCJI€ IPU CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (DU3UKWU;

BBISIBJISITh TIPUYMHHO-CJIEACTBEHHbIE CBS3M U aKTyaIM3UpOBaTh 3ajiauy,
BBIJIBUTaTh TUNOTE3Y €€ PEIIeHUs, HAXOAUTh ApTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX
YTBEPKIEHUM, 3a71aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

aHAJTU3UPOBATh IMOJYYECHHBbIE B XOJE€ pELICHUs 3aJaud Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, MPOrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa3oBaTENbHOU
NEATEeNIbHOCTH, B TOM YUCJIE IPU U3YUYCHUU (PUBHKY;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETb TMEpPEHOCUTh 3HaHuUs 1o (QU3MKe B MPAKTUUYECKYI0 00JacTh
KU3BHEICSATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JaCTel;

BBIJIBUTaTh HOBBIC UJIEH, MPE/IJIaraTh OPUTUHAIIBHBIC MOJX0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4u, JOMYCKAIOIINE AIbTePHATUBHBIE PEIICHUS.

Pabora ¢ undpopmaunmeii:

BIIaJIETh HaBBIKAMU MOJy4YeHHs MH(MOpMaUKU (PU3HUECKOTO COACPKAHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh IIOUCK, aHAJU3,
CUCTEMATH3alUI0 M HHTEPIpEeTaluio MH(pOpMaluu pa3iuyHbIX BUAOB U (HOpM
MpeCTaBICHUS;

OIICHUBATh JIOCTOBEPHOCTH UH(POPMAIUY;

UCIOIb30BaTh  CpPEeACTBA HMH(POPMAIMOHHBIX UM  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX
3a7a4 ¢ COOMIO/ICHUEM TPEOOBAHMI SPrOHOMUKHU, TEXHUKHU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX U ATUYECKUX HOPM, HOPM HH(OpPMAIIMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJICpXKaHUS B Pa3NUyHbIX (Qopmarax ¢
y4€TOM Ha3zHayeHUs MH(OPMALUU U 1IEJIEBOM ayAUTOPUH, BEIOUpAsi ONTUMAIbHYIO
(dbopmy npesicTaBiICHUsI U BU3yaIUu3alluu.

KoMMyHuKaTHBHBIE YHUBepPCaJIbHbIE Y4eOHbIe 1eHCTBHS:
OCYIIECTBIISITH OOIIEHNE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU JE€SATEIbHOCTH;
pacrio3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyalldd M CMSTr4aTh
KOH(JIMKTHI;



Pa3sBEPHYTO M JIOTUYHO HU3JIaraTh CBOK TOYKY 3pPEHUs C HCIOJb30BAHUEM
SA3BIKOBBIX CPE/CTB;

IIOHUMATh U MCHOJIB30BaTh NMPEUMYIIECTBA KOMAHIAHOW M WHAMBUIYAJIBHOU
paboThI;

BBIOMpATh TEMATHKy W METOJAbl COBMECTHBIX JACHCTBHI C y4E€TOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YeHA KOJUUICKTUBA,

IIPUHUMATh  LI€IM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBaTH WU
KOOPAUHUPOBATh ACUCTBUS MO €€ NOCTUXKECHHUIO: COCTABIISATH IUIAH JCUCTBHUM,
pacupenensiaTh poid ¢ YYETOM MHEHHH YYaCTHHUKOB, OOCYXJAaTh PE3YJbTAaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOEI0 BKJIJIa ¥ KAXJA0r0 yYaCTHUKA KOMaH/bl B OOUIUI
PE3yJIbTAT MO Pa3pabOTaHHBIM KPUTEPHUSM;

Ipeajiaratb HOBBIE IIPOEKTHI, OLEHWBAThL HAEHU C IMO3ULUA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOPAKEHUE, OBITh MHULUATHBHBIM.

PeryasitTuBHbIe YyHUBepcaJbHbIe yUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JESTEILHOCTh B 00JIacTH
(GU3UKKM W aCTPOHOMUH, BBIABJISTH MPOOJEMBI, CTaBUTh U (POPMyIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHHUS PACUETHBIX W KauyeCTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS TPAKTUYECKON pabOThl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEU U MPENOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM;

pacuupsTh paMKH y4eOHOIo MpeMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHUpPOBaThH e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSIBICHUIO S3PYAUIIMU B 00JacTu
(U3UKH, TOCTOSIHHO MOBBIIATH CBOM 00pa30BaTEeIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbI HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CUTYyallMsiM, BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISIM;

BIIQJIETh  HABbIKAMU  TIO3HABATEIBHOM  pedieKCHMM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX pe3yJbTaTOB U
OCHOBAHMU;

UCIIOIb30BaTh NMPUEMBI pedieKCUM JJisl OLIEHKH CUTYyalluu, BIOOpa BEPHOIO
pelieHus;



YMETh OIICHUBATh PHUCKH W CBOEBPEMEHHO TPUHUMATH PEHICHUS IO WX
CHI)KCHHIO;

MpPUHUMATh MOTHBBl M apryMEHTHl APYTHX TMPH aHAIW3E pPEe3yIbTaTOB
TeSTETHHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEIOCTAaTK! U JOCTOMHCTBA,;

MPUHUMATh MOTHBBI M apryMEHTHl APYTHX TMPH aHAIW3€ pPe3yIbTaTOB
TeSTETHbHOCTH;

MPU3HABATH CBOE MPABO ¥ MPABO APYTHX HA OMIHOKH.

B mporiecce 1oCTIKEeHHUSI TUIHOCTHBIX PE3YIIBTATOB OCBOSHUS ITPOTPAMMEBI TT0
buzuke [ ypoBHS cpeaHero oOmero oOpa3oBaHust Y 0Oy4aromuxcs
COBEPIIIEHCTBYETCS OMOIMOHAILHBIN WHTEJUIEKT, MIPEATOIaTr AFOIIIHIA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUSI, BKIIFOUAIONIETO CTOCOOHOCTh TIOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HAMPABICHUS PA3BUTHS COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJTUPOBAHMS, BKIIOUYAIONIETO0 CAMOKOHTPOJb, yYMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aJanTUPOBAThCI K
AMOIMOHATLHBIM U3MEHECHHSIM U TIPOSIBIISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOUYAIOMICH CTPEMJICHUE K JTOCTIDKCHHUIO TSI U
ycrexy, ONTUMHU3M, WHHUIMATUBHOCTH, YMEHHE EWCTBOBATH HWCXOJs M3 CBOMX
BO3MOKHOCTEN;

OMIIATUH, BKIIOYAIONMEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSTHHE
IPYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKITIOUAIONINX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHHSI
C IPYTUMH JIIOJbMU, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemaTh KOHMOIUKTHI.

NPEAMETHBIE PE3YJIbTATBI

K koniry o0yuenus B 10 kiacce npeMeTHBIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IpUMEpax pojib U MecTo (Ppu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHHBI MHUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTHH, B PAKTUYECKOU NEATEIIBHOCTH JIFOJIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHUS] HW3YYCHHBIX (PU3UYECKUX MOJEIIeH:
MaTtepualibHasi TOYKa, HHEpIMalibHasl CUCTeMa OTCUéTa, aOCOJIFOTHO TBEPOE TEJIO,
HJICAIBHBIN a3, MOJICJIM CTPOCHUS Ta30B, KUJAKOCTEN M TBEPABIX TEJI, TOUCUHBIN
AIEKTPUUYECKUI 3aps]l IPU pelieHnr (PU3nUecKux 3ajay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYISAPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA U



3JEKTPOJIUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKEHHUE,
CBOOOJIHOE TAJIEHUE Tel, JBHKECHHUE MO OKPYKHOCTH, MHEPIUs, B3aUMOJCHCTBHUE
ten, aud@y3usi, OPOYHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH U TBEPIABIX Tell,
M3MEHEeHHEe O0BbEMa TeN MpU HarpeBaHUU (OXJIAXKIECHHUM), TEILUIOBOE PABHOBECHE,
WClapeHne, KOHJICHCALMs, IUIABJICHUE, KPUCTAIM3alus, KUIICHUE, BJIAXHOCTb
BO3/yXa, MOBBIIICHUE JABJICHUS Ta3a NPU €r0 HArpeBaHWHU B 3aKPBITOM COCYIE,
CBSI3b MEXKJY IapaMeTpaMHu COCTOSIHHUS Ta3a B M30MPOLECCax, JJIEKTPU3ALUA TEI,
B3aUMOJICHICTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE JIBIXKEHUE, MCMOJNb3ys (DU3NYECKHE BEJIUYUHBI:
KOOpJMHATA, IIyTh, IIEPEMEILICHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CuJa,
MMITYJIbC TE€Jla, KNHETUYECKas 3HEPrus, NOTCHUUAJIbHAS YHEPIrusl, MEXaHWYECKas
paboTa, MexaHWYeCKass MOIIHOCTh; MpPU OMNHCAHWU MPABWIBHO TPAKTOBATH
(U3UYECKHUI CMBICT MCHOJIB3YEMbIX BEIWYMH, WX OOO3HAUCHHS] U E€UHUIIBI,
HaxXOJIUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIUYUHY C APYTUMU
BEJIMYMHAMMU;

ONUCHIBATh H3YUYEHHBIC TEIUIOBBICE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONb3ysd (PU3MYECKUE BEJIMYMHBI: JaBJICHUE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAs] DHEPrUsl XaOTUUYECKOTO JBUKEHHS MOJEKYJ, CPEIHEKBaJApaTUUHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHSS SHEprusi, padbora rasa,
KO3(pUIMEHT TMOJE3HOr0 JACHCTBUSI TEIUIOBOIO JBUTaTeNsl; MpPU ONHCAaHUU
MpPaBUJIBHO TPaKTOBaTh (U3UYECKUM CMBICH HCHOJB3YEMbIX BEJIMYHMH, WX
0o003HaYeHUsI U EIUHMIIBI, HAXOAUTh (QOPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(bU3UYECKYIO BETUYNHY C APYTUMU BEJIMUUHAM;

ONUCHIBATh U3YUYEHHBIC JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U JIEKTPUUECKUE
ABJICHUS (TPOLIECCHI), UCTIONB3Ysl (DU3NUYECKUE BEIUUYUHBI: JIEKTPUUYECKUM 3apsii,
AJEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJs1, TOTEHIHAN, PA3HOCTh MOTEHIUATIOB;
NpU ONUCAHUM TMPABUIBHO TPAKTOBATh (DU3UYECKUM CMBICH HCIOIb3yEeMbIX
BEJIMYMH, MX OOO3HAUEHUS M EJUHUIIbI; YKa3blBaTh (DOPMYIIbI, CBSI3bIBAIOIIUE
JTAHHYIO0 (PU3MYECKYIO BEJIMUUHY C IPYTUMU BETUYMHAMU;

aHAJTM3UPOBATh (PU3MYECKHUE MPOLECCHl U SABJICHUS, UCIONB3Ys (Puznueckue
3aKOHBI U TTPUHIMIIBL: 3aKOH BCeMUPHOTO TAroTeHus, I, I u III 3akonsr HeroTOHA,
3aKOH COXPaHEHMSI MEXAaHUYECKOM JHEPruu, 3aKOH COXPAHEHUsS MMITYJIbCa,
MPUHLMUI CYNEPHO3UIMU CUJ, MPUHIUIT PABHOINPABUS WHEPUHAIBHBIX CHCTEM
OTCYETA, MOJIEKYISPHO-KUHETHYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, TIa30BBIE
3aKOHBI, CBSI3b CPETHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JBHKEHHUS MOJEKYII C
aOCOJIFOTHOM TeMmepaTypoH, MEepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHUS
AJEKTPUYECKOrO 3apsana, 3akoH KyloHa, mpu 3TOM pa3inyarh CIOBECHYIO
(GhopMyIHPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHE W YCIIOBUS (TPaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE MPUHIIUIIBI JEUCTBUS MAIIUH, MPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOIO HUCIOIb30BaHUS B MOBCEIHEBHOM
KU3HH;

BBITIOJIHATh JKCIEPUMEHTHI MO HCCIENOBAHUI0 (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUM, MpU 3TOM
dbopmynupoBaTh NpodaeMy/3a1ady U TUIIOTE3Y YUeOHOTr0 KCIIEPUMEHTA, COOUPaTh
YCTAHOBKY M3 MIPEAJIOAKEHHOTO 000pYy10BaHUS, IPOBOAUTH OMBIT U (OPMYIUPOBATH
BBIBOJIbI;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBLHBIA CIOCOO M3MEPEHUSI W HCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKH ITOIPELIHOCTEN U3MEPEHNU;

UCCNIEIOBATh  3aBUCUMOCTH  MEXAYy  (U3MYECKHMMHU  BEJIMYMHAMHU  C
UCIIOJIb30BaHUEM MPSIMBIX H3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(UKCUPOBAThH PE3YIbTATHI MOJTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMUKH B BUIE
TabauIl U rpaduKoB, I€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOJIo/1aTh MpaBwia 0€30MacHOro TpyAa MpPU MPOBEIAECHUU UCCIEIOBAHUN B
paMKax ydeOHOro SKCIEpUMEHTa, Y4eOHO-UCCIEIOBATEIBLCKONM W MPOEKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM HU3MEPUTENbHBIX YCTPOUCTB U J1a00PATOPHOIO
000py1I0BaHUS;

pemiath pacu€THBIE 3a7add C SBHO 3aJaHHOM (QU3NYECKOW MOETBIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIU3a YCIOBUSA 3a/1auu
BBIOMpaTh (PU3UYECKYI0 MOJEINb, BBIACIITh (PU3NUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOUMbIE Jig €€ pEeIICHUs, MPOBOJUTh PACUEThl U OLICHUBATH PEAIbHOCTH
MOJIY4YEHHOI'0 3HaueHUs (PU3NUECKON BEIMUUHBIL;

penaTh KaYeCTBEHHbBIE 3aJ1aul: BRICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUM C OMOpOM Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbu3nvecKue SBICHUS;

MCIIOIB30BaTh MPHU PELICHUH YU4eOHBIX 33/1a4 COBPEMEHHbIE MH(POPMAITMOHHBIE
TEXHOJIOTUU [IJIsl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAMU U MPEJICTABICHUS
y4eOHOM ¥ HAy4YHO-NOMYJISIPHOW HH(POPMAIMK, TMOIYYEHHOW W3 Pa3IUYHBIX
HMCTOYHUKOB, KpUTUYECKH aHATU3UPOBATH MOJy4aeMyto HH(popMaIuio;

MPUBOAUTH MPUMEPHI BKJIAJ]a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHUE TEXHUKU
1 TEXHOJIOTUH;

UCIIOIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEHEBHOM KU3HU IS
obOecrnieueHus: 0€30MacHOCTH IpU OOpallleHHH C MpUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHHUS 3JI0POBbSI U COOJIIOJICHUSI HOPM 3KOJIOTMYECKOI0
MOBEJICHUS B OKPYKAIOLIEH Cpele;



paboTaTh B TpYIINE C BBHIIOJHEHUEM pa3IMYHBIX COIUAIBHBIX POJEH,
IJIAHUPOBaTh palOTy TPYIIbl, PalMOHATIBLHO pacHpeAcssiTh O00S3aHHOCTU U
IJIAHUPOBATh JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYACTHUKOB I'PYIIbI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.

K koH1y 00yuenus B 11 kiacce npeaMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUYAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IpUMEpax pojib U MeCTo (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHHBI MHUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUHM, B NPAKTUYECKOM NEATEIBHOCTH JIFOJAEH, LEIOCTHOCTh U €IUHCTBO
($u3MYECcKOl KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBl TPUMEHEHUS] HW3YYCHHBIX (U3UYECKUX MOJEIICH:
TOYEUYHBIN AJEKTPUUECKUM 3apsll, JIyd CBETA, TOYCUHbIM UCTOYHUK CBETA, AIEpHAs
MOJIelb aTOMa, HYKJIIOHHAs MOJI€Jb aTOMHOTO siipa NpH pelieHud (HU3nYeCcKux
3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKH: JIEKTpUUECKAs MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JCHUCTBUS TOKA, B3aUMOJICHUCTBUE
MAarHuTOB, JJICKTPOMAarHUTHas WHAYKIHWS, JEUCTBHE MAarHUTHOIO IO Ha
MPOBOJIHUK C TOKOM W JBIXKYUIMUCS 3apsii, AJIEKTPOMArHUTHBIE KoJIeOaHUS U
BOJIHBI, MPSAMOJMHEWNHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHHUE,
unrtepdepennus, audpakius W TOOJApU3alUsi  CBETa, JHUCHEPCUS CBETa,
dbotoanexrpuueckuit 3pdext (potorddekT), cBeTOBOE NaBIeHUE, BOSHUKHOBEHUE
JMHENYaTOro CIEKTpa aroMa BOJOPOJa, €CTECTBEHHAsd W HWCKYCCTBEHHAad
PaIHOAKTUBHOCTb;

ONMUCHIBATh W3YYEHHBIE CBOMCTBA BEMIECTBA (AJIEKTPUUYECKHE, MATrHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYID  MPOBOJUMOCTh  Pa3MUYHBIX  Cped) U
AJIEKTPOMArHUTHBIE SIBJIEHUS (MPOILECChI), UCMONB3YSd (PU3NUECKUE BEIUUYUHBI:
AJEKTPUYECKUIN 3apsji, CHJIA TOKA, DJICKTPUUECKOE HAIPSIKEHUE, 3JIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, SJIEKTPOBIKYIAs CHIa, paboTa TOKa,
WHIYKIMS MarHuTHOrO MoJjs, cuia Amnepa, cuia JIopeHna, WHIYKTHBHOCTH
KaTyIIKHA, SHEPrusl 3JIEKTPUUECKOrO M MAarHUTHOIO MOJIEH, MEPUOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3aps] M CWila ToKa B Ipolecce
rapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHuil, (OKYyCHOE pacCTosSHHE U
ONTHYECKasl CHUJIa JUH3bI, IPU OMNUCAHUM NPABUIBHO TPAKTOBATH (HU3NUYECKUUN
CMBICI HCIOJB3YEMbIX BEJIWYMH, HX OOO3HAUYECHHS U €AUHUIILI, YKa3bIBaTh
(hopMyIibl, CBS3BIBAIONINE TAHHYIO (PU3NUECKYIO BEIMUYUHY C IPYTUMH BETMYUHAMY;

ONUCHIBATH H3YYCHHBIC KBAHTOBBIC SIBIICHUS M MPOLECCHI, HCHOJIb3Ys
(¢u3nYecKre BEIUYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPIrusi U UMNYJbC (HOTOHA, IEPHUO]T TTOJIypacnaja, SHEPTUs CBSI3U



aTOMHBIX SIIEp, NpPU OMUCAHUM TMPABWIBHO TPAKTOBaTh (DU3UUYECKUN CMBICI
UCIIOIb3YEMbIX BEJIWYUH, UX OOO3HAYEHUS U E€IUHHUIIBI, YKa3blBaTh (OPMYIIbI,
CBSA3BIBAIOIINE JaHHYI0 (U3UYECKYI0 BEIMYMHY C JIPYTUMH BEJIUYMHAMH,
BBIYHUCIISITh 3HaUeHUE (PU3NYECKOM BEJIMUNHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOLECCHl U SABJICHUS, UCIONB3Ys (Puznueckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeILHOTO
COCIMHEHUsI NPOBOAHUKOB, 3aKOH Jkoymsa—JleHma, 3aKOH 3JIEKTPOMArHUTHOM
WHYKIWH, 3aKOH MPSMOJUHEUHOTO0 PacHpOCTPaHEHUs! CBETA, 3aKOHbI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUEe OiHINTeHHa misa GoTodddexra,
3aKOH COXPAaHEHUS SHEPrUHU, 3aKOH COXPaHEHHUS HUMITYJIbCa, 3aKOH COXpPaHEHUs
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOTO uuciia, mocTyiaTel bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Mpu 3TOM pa3iudaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MAaTeMaTH4YeCKOE BBIPAXKEHHE U YCJIOBHUS (TpaHUIbI, 00JIACTH)
MIPUMEHUMOCTH;

OMpEeNIEeNATh HAMIPABICHUE BEKTOPA UHIYKIIMU MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMniepa u cuibl JlopeHna;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37aBA€MOE€ IUIOCKHUM 3€pKajioM,
TOHKOH JIUH30M;

BBITIOJIHATh JKCIEPUMEHTHI 0 HCCIENOBAaHUI0 (U3UYECKUX SBJICHUN W
MPOIIECCOB C HCMOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopmynupoBath NpodaeMy/3a1ady U TUIOTE3Y yUeOHOTr0 KCIIEPUMEHTa, COOUpaTh
YCTAHOBKY M3 MIPEAJIOAKEHHOTO 000pyI0BaHUs, MPOBOAUTH OMBIT U (OPMYIUPOBATH
BBIBOJIbI;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBLHBIA CIOCOO M3MEPEHUSI W HCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKH ITOIPELIHOCTEN U3MEPEHN;

UCCIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEJIMUYHMH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEPEHUN: MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHpPOBATH pPE3yJbTaThl
MOJIYyYEHHOW 3aBUCHUMOCTH (DM3UYECKUX BEIWYMH B BUJE TaOiuI U rpadUKoB,
JienaTh BBIBOJIBI MO pe3yJIbTaTaM UCCIEA0BaAHNUS;

coOJio1aTh MpaBwia 0€30MacHOro TpyAa MpU MPOBEIACHUU UCCIEIOBAHUN B
paMKax ydeOHOro SKCIEepUMEHTa, Y4eOHO-UCCIEIOBATEIbCKONM U MPOEKTHOU
JEATENIbHOCTU C HCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1a00PATOPHOIO
000opy10BaHUS;

pemiath pacu€THBIE 3a7add C SBHO 3aJaHHOM (U3MYECKOW MOETBIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIU3a YCIOBUSA 3a/1auu
BBIOMpaTh (HU3NYECKYI0 MOJENb, BbIACIITh (DU3NYECKUE BEIUYUHBI U (HOPMYIIBL,
HEOOXOUMbIE I €€ pEeIICHUs, MPOBOJUTh PACUEThl U OLICHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HaueHUs GU3NUECKON BEIMUUHBIL;



pelIaTh KAYECTBEHHBIE 33/1a4M: BBICTPAUBATH JIOTUYECKU HEMPOTUBOPECUHUBYIO
LEMOYKY pAaCCYXJECHUW C OMOpPOMl Ha M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(dbu3nUecKue SBICHUS;

MCIIOIB30BaTh MPU PELICHUH Y4E€OHBIX 33/1a4 COBPEMEHHbIE MH(POPMAIITMOHHBIE
TEXHOJIOTUU I TIOMCKA, CTPYKTYPUPOBAHUSA, MHTEPIIPETALMU U TPEACTABICHUA
y4eOHOM ¥ HAy4YHO-NOMYJISIpHOW HH(POPMAIMK, TMOIYYEHHOW U3 Pa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHATIU3UPOBATH MOJy4aeMyto HHpopmMaIuio;

OOBSICHSITh TPUHIUINBI JCHCTBUS MAalIWH, NPUOOPOB U TEXHUYECKHUX
YCTPOUCTB, pa3nuyaTh yCIOBHUS UX 0€30MacHOTO MCIOJIb30BaHUSI B MOBCEIHEBHOM
KU3HU;

MPUBOAUTH MPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIIECCOB OKPYXAIOIIErO0 MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHA;

UCIIOIb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3UKE B MOBCEIHEBHOM KU3HU IS
obOecrnieueHus: 0e30MacHOCTH TpU OOpallleHHH C MpUOOpaMH M TEXHUYECKUMU
YCTPOUCTBAMHU, JJIsI COXPAHEHHUS 3JI0POBbSI U COOJIIOJICHUSI HOPM 3KOJIOTMYECKOI0
MOBEJCHUS B OKPYKAIOLIEH Cpele;

paboTaTh B TpyNNe C BHIOJIHEHUEM Pa3IUYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBaTh palbOTy TPYIIbI, pPAlUOHATIBLHO pacHpeAcssiTh O00S3aHHOCTH U
IJIAHUPOBATh JESATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUsAX, aJ€KBATHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTPUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ KonTpoabnbie | IIpakTnueckue
NpOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paznea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHUS
1.1 @du3uKa U METOJbl HAYYHOT'O TIO3HAHUS 2 bubmorexa [JOK
' " s Y https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 2
Paznen 2. MEXAHUKA
Bubnuoreka [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
Bubnuoreka [JOK
2.2 Hlusamuica / https://m.edsoo.ru/7f41bf72
Bubnuoreka [JOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 hitps-//m.edsoo.ru/ 7R 1bE72
Htoro no paszneny 18
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
Bubnuoreka [JOK
3:2 OCHOBbI TEPMOAMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka [IOK

®a3oBbIE IEPEXOBI

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pasneny 24
Paznea 4. JIEKTPOJAMHAMUKA
Bubnuoreka [JOK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 ITocTosiHHBIN AnekTpuyeckuil Tok. Toku B 12 bubnumoreka [IOK
' pa3JMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME
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11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne i/ P Konrtpoabnbie | IlpakTnueckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. QJIEKTPOJAUHAMUKA
MaruauTtHoe noje. DJIeKTpoOMarHuTHast bu6mumoreka [IOK
1.1 11 1 3
WHIYKLUS https://m.edsoo.ru/7f41c97¢
Hroro no pasgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4ecKkue U JIeKTPOMarHuTHbHIE 9 1 bubmmoreka [JOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4ecKue U JIeKTPOMarHuTHbHIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
Bubnuoreka [JOK
2. 1 3
3 Onika 0 https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cieaNbHOU TEOPUH 4 | bubmmoreka [JOK
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHTbl KBaHTOBOM ONITUKH 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97¢
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Bubnuoreka [JOK

4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢
Bubnuoreka [JOK
4.3 ATOMHOE 57p0 > https://m.edsoo.ru/7f41c97¢
Htoro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 DeMeHTBl aCTPOHOMHUU U aCTPOPHUIUKI 7 buomorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasaeny 7
Paznea 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O06o01aroniee NOBTOpEeHNE 4 E;IDGSJ:I;;T:;?)ESE 1c97c
Hroro no pasgeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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