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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢Qusuke 0a30BOr0 ypoOBHS Ha YpPOBHE CPEIHErO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE NOJIOKEHHM M TpeOOBaHUI K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3zoBaTenbHOM nporpaMmmel, npeactaBieHHsix B @I'OC COO,
a Takxke ¢ yuyétoMm denepasbHON padodeil mporpaMMbl BOCHUTAHHMS M KOHLEHIUU
npenojaBanus ydyeOHoro mnpeamera «®Pusnka» B 00pa3oBaTeIbHBIX OpPraHU3ALUAX
Poccuiickoit denepannu, pean3yomuX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

Copepxanue mporpamMMbl 10 (GU3MKE HampabieHO Ha (HOpMUPOBAHHE
€CTEeCTBEHHO-HAYYHOU KapTuHbI Mupa oOyvarommxca 10—11 kiaccoB npu oOydeHuu
ux ¢usznke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO MOJXOJA.
[Iporpamma no ¢usuke coorBercTBYeT TpeboBanusaM OI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, TIPEAMETHBIM M METalpeIMETHBIM pe3yibTaraM OOYUYeHHUs, a TaKxKe
YUUTHIBAET HEOOXOAMMOCTh pealu3aldyd MEXKIPEAMETHBIX CBs3ed (U3HKU C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU MpeAMeTaMu. B Hell omnpenemnsitorcss OCHOBHBIE
eNMM U3y4eHHs (PU3MKM Ha YpOBHE CpEIHEro oOuiero oOpa3oBaHUs, MJIaHUPYEMbIE
pEe3yNbTaThl OCBOCHMS Kypca (M3HMKHU: JTUYHOCTHBIC, METANpPEIMETHBIC, MPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no gu3uke BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJbTaThl OCBOCHMS Kypca (M3MKKM Ha 0a30BOM YpOBHE, B

TOM YHCJIe MPEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueoHoro npeamera «duszmka» mo rogam oOydeHuUs.

®du3rka Kak Hayka o0 HamboJee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAsl B KA4eCTBE
y4eOHOro TpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHUCTEMY 3HAHHI 00
okpyxarormeM wmupe. LlkonpHBIA Kypc GU3HMKH — CHCTEMOOOPA3yIONIUNA IS
€CTECTBEHHO-HAYYHBIX YUEOHBIX TIPEIMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEXKAT B
OCHOBE TIPOIICCCOB M SBJICHWM, HM3y4aeMbBIX XHMHUEH, OWojorueu, ¢Gu3nIecKon
reorpadueit u acrpoHomueit. Mcnonb30BaHHe W aKTUBHOE NMPUMEHEHUE (PU3MUYCCKHUX
3HAHUM OIpeIeNsaeT XapakTep MU pa3BUTHE Pa3HOOOpPa3HBIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, IOJIYYEHHS HOBBIX MaTepuajoB C
3aJlaHHBIMU CBOMCTBaAMU M Jpyrux. M3ydeHue (U3MKU BHOCUT OCHOBHOHM BKJIAJ] B
dbopMHUpOBaHME  €CTECTBEHHO-HAYYHOW  KApTUHBI  MHpa  OOydalomuxcs, B
dbopMupoBaHUE YMEHUN MMPUMEHSATH HAYYHBIM METO]T TIO3HAHMS TP BBHITTOJIHCHUHA UMHU
y4eOHBIX UCCIICTOBAHHM.

B ocHOBy kypca ¢u3uku A ypOBHS CpeIHEro oomero oopa3oBaHHs MOJOKEH
pAI Uael, KOTOpble MOYKHO PacCMAaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOESHUSI.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEM Kypc SIBISETCS JOTMYECKH
3aBEpUIEHHBIM, OH COJIEPXKHUT MaTepuall U3 BCEX pa3lesioB (DU3UKHU, BKIIOYAET Kak



BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B CcOOTBETCTBUM C HEW Marepuan Kypca (U3HKU
00beMHEH BOKPYT (pu3nyeckux teopuil. Benymmm B Kypce sBisieTcsi popMUpOBaHUE
MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUHU, BEILIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanuzamus mpeanonaracT HUCIOJIb30BaHUE
FYMaHUTApHOTO TOTEHUHaNa (U3MYECKOW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
($u3MKU ¢ pa3BUTHEM OOILECTBA, @ TAKXKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU ITpoOIeMamMu.

Hoes npuxnaonoti nanpasrennocmu. Kype Guszuku npeamnonaraet 3HaKOMCTBO €
MIUPOKUM KPYTOM TE€XHUYECKHX U TEXHOJOTHUECKUX MPUIOKEHUN U3YyUYEHHBIX TEOPHil
U 3aKOHOB.

Hoes  sxonocuzayuu  peannsyercss TOCPEICTBOM  BBEACHHS  DJIEMEHTOB
coJiepKaHMsl, TMOCBAIIEHHBIX IKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOphIE
CBs3aHbl C pPa3BUTHEM TEXHMKM M TEXHOJOTMH, a Takke OOCYXKICHHs MpoliIemM
PaIMOHAILHOTO MTPUPOAOIIOIB30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepXKHEBBIMM d3JIEMEHTaMU Kypca (HU3MKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3zoBaHus SBISAIOTCA (uznyeckue Teopuu ((HOpMHUPOBAHHE MPEACTABICHUN O
CTPYKTYpe MOCTpOCHHUS (PU3NYECKON TeopuH, poiu (yHIAMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IMPEICTABICHUSAX O MPUPOJIE, FPaHULAX MPUMEHUMOCTHU
TEOPHI1, I ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUIN U IPOLIECCOB).

CucTeMHO-1eSITeIbHOCTHBIN TOJIX0/] B Kypce (PU3MKH peamu3yeTcs PExIe BCEro
3a CY€T OpraHu3alUd JKCIEPUMEHTAIBHOU AESTENbHOCTH oOydaromuxcs. Js
0a30BOro ypoBHsS Kypca (PU3MKH — 3TO HCIIOJIb30BAaHHE CHUCTEMBbI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX paboT, KOTOPHIE B MpOTrpaMMe o
bu3uke o0O0BeAMHEHBI B OOMIMA CIHCOK YYCHHYECKHX IPAKTHYECKUX PpaboT.
Brigenenne B yka3aHHOM MepeyHe JTa00OpaTOPHBIX padOT, MPOBOJUMBIX JJII KOHTPOJIS
U OLIGHKH, OCYIIECTBIAECTCS YYaCTHHUKAMM OOpa30BaTENbHOTO MpOIecca MCXOIs W3
OCOOCHHOCTEW TUIAHMPOBAaHUS M OCHamleHus KabuHeta Gusuku. [lpu sTOM
o0OecrieunBaeTcsi OBJAJEHUE OOYYAIOIIMMUCS YMEHHUSIMH TPOBOJUTH KOCBEHHBIC
U3MEPEHMs], HCCIIEIOBAHMUS 3aBHUCUMOCTEH (U3MUECKUX BEJIMYMH U IOCTAHOBKY
OIBITOB IO MTPOBEPKE NPEIIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAENSETCS PELICHHIO PAacYETHBIX M KauyE€CTBEHHBIX 3a/1ad.
IIpu 3TOM my1d pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3aJaud C SIBHO 3aJaHHOMN
¢usnyeckold  MOIEIbIO, TO3BOJISIIOIIME MPUMEHATh HW3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zelia Kypca, Tak U MHTETpUpPYs 3HAHUS U3 Pa3HbIX
pa3zaenoB. [l KaueCTBEHHBIX 3a]1a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUs HA 00OBICHEHUE
IIPOTEKaHUs (PU3UUECKUX SBJICHHUIN M MPOLIECCOB B OKPYXAIOLIEH )KU3HHU, TpeOyromme
BbIOOpa (PU3HUECKONW MOJAEIH ISl CUTYalluH PAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBumn ¢ tpedboBanusimu @I'OC COO k MarepuasbHO-TEXHUYECKOMY



oOecrieyeHuto y4yeOHOro mpouecca 0a30Bbli ypOoBEHb Kypca (U3HKHM Ha YpPOBHE
cpeaHero oOmiero o0pa3oBaHMS JOJDKEH H3y4aThCsl B YCIOBHUSIX MPEAMETHOTO
kaOuHeTa (U3MKM WIA B YCIOBUSX MHTETPUPOBAHHOTO KaOWHETa HPEeIMETOB
€CTECTBEHHO-HAYyYyHOro Iukia. B kaOuHere (U3MKH TOKHO OBITH HEOOXOAUMOE
nabopatopHoe 00OpyIOBaHME JJISl BHIMOJHEHUS YKA3aHHBIX B MPOTpaMMe MO (U3HKE
YYEHUYECKHX MPAKTHUECKUX paboOT U IEMOHCTPAIIMOHHOE 000PYy/I0BAHHE.

JleMoHcTpanmoHHoe 00opyaoBanue GopMupyeTcss B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIBHON JTOCTaTOYHOCTH W OOECIEeYMBAECT TOCTAHOBKY IEPEUYHCICHHBIX B
nporpamMme 1Mo (U3MKE KIIOYEBBIX JACMOHCTPAUN ISl WCCICIOBAHMS H3yd9aeMbIX
SABIICHUH W TIPOIECCOB, OMIUPUYECKHX © (YHIAMEHTAIbHBIX 3aKOHOB, HX
TEXHUYECKUX MPUMECHECHHUH.

JlaGopatopHoe o0O0oOpynoOBaHHME I YYEHUYECKHX MPAKTUYECKUX pabdoT
dopmMupyeTcs B BHJIe TEMaTHUECKUX KOMIUIEKTOB M 00ECTIEUnBACTCS B pPacUETe OTHOTO
KOMIUIEKTa Ha JBYX OOy4alommxcs. TeMaTHYecKue KOMILUIEKTHI JIaOopaTOPHOTO
00OpyIOBaHUS JIOJDKHBI OBITH TMOCTPOCHBI HAa KOMIUIEKCHOM  HCIIOJIb30BAHHUH
aHAJIOTOBBIX M IUQPOBBIX MPHOOPOB, a TaKXKe KOMITBIOTEPHBIX H3MEPUTEIHHBIX
CUCTEM B BHJIE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH HIETISIMU U3Y4CHUsS (DU3HKHU B OOIIEM 00pa30BaHUU SIBISIFOTCS:

e (opmupoBaHue wuHTEpeca U CTpeMJIeHHs OOydYaroIMXCi K HaydHOMY
U3YYCHHUIO TMPUPOJBI, PA3BUTHE WX HMHTEIJIEKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEJCTaBICHUN O HAYYHOM METOJEe TMO3HaHUs U (opMuUpoBaHHE
UCCJIeI0BATEIBCKOIO OTHOLIECHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa U3Y4YEHHS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DHU3HKH;

e (QopMHpOBaHNE YMEHUN OOBSCHSTH SBICHHS C HCIOJIb30BaHUEM (PU3MUECKUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

e (dopMUpOBaHHE TPEACTABICHUI O poau (QU3MKU Uil PA3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH.

JlocTikeHrne STUX Iiefell o0ecreyrBaeTcsl pelleHUuEM CIEeIyIoIUX 3a1ad B

nporuecce U3yyeHus Kypca GU3MKHU Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHus:

e TMPUOOPETEHHE CUCTEMBI 3HAHUU 00 O0mMUX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHax, TEOpHUAX, BKIIOYas  MEXaHUKy, MOJEKYISIpHYI0  (U3HKY,
AIIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPO(YU3HKY;

e (GopMHpOBaHNE YMEHHH MPUMEHATh TEOPETHUECKUE 3HAHUA NI OOBSICHEHUS
dbu3nUecKuX SBICHUN B MPUPOJE W IS MPUHATHS MPAKTUICCKUX PEIICHUN B
MMOBCEIHEBHOM KHU3HU;



e OCBOEHHME CHOCOOOB PpEIICHMsS] pPAa3IMYHBIX 3aJad C SABHO 3aJaHHOU
(¢uznueckoll  MOAENbIO, 3aJa4, MOAPa3yMEBAIOUIMX  CaMOCTOSITENIbHOE
co3gaHue pU3NUECKO MOJAEIH, aIEKBAaTHON yCIOBUSAM 3aa4H;

e TMOHMMaHUE (UUYECKUX OCHOB M MPUHIIUIOB JACHCTBUS TEXHUUYECKUX
YCTPOICTB M TEXHOJIOTMYECKUX IMPOILIECCOB, UX BIUAHHUS HAa OKPYKAIOIIYIO
cpeny;

e OBJAJCHHE METOJAaMU CAMOCTOSITENIBHOIO IUIAHUPOBAHUS W MPOBEACHUS
(u3MUeCKUX SKCHEPUMEHTOB, aHAlW3a W UHTEpHpeTauud HHPOpPMalUH,
OTIpeJIEICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JJaHUE YCJIOBHMHM ISl Pa3BUTHS YMEHUM NPOEKTHO-UCCIIEI0BATEIbCKOMH,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenue @usuku (06a30BbIi YpOBEHb) HAa YPOBHE CpEAHEro OOIIETro
obOpazoBanus otBoautcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Hezeno), B 11
KJjacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemspiit B mporpamme 1o (u3uke mnepedeHb Ja0opaTOPHBIX U
NPAKTHYECKUX paboT SABISETCS PEKOMEHIOBAHHBIM, YYUTENb [I€JaeT BBIOOP
npoBe/ieHUs JabopaTOpHBIX pPabOT H  ONBITOB C YYETOM HHIWBUIYAIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka 1 MeTOAbl HAYYHOT'0 TO3HAHMS

®uszuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLECCE IIO03HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SBIEHUH M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeopuH. ['paHuIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBvkeHHE. OTHOCUTEIBLHOCTh MEXaHHUYECKOTO JIBUKCHMUSI.
Cucrema otcu€ra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOpJMHAT.
Ciio)keHue nepeMenieHuil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYTH U TNEpeMEIICHUA
MaTepUabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneitnoe  nBwxeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJI0OBask CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHoe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSJOB, LICIIHBIE U PEMEHHBIE NIEpEaaUH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenue aBuxkeHusi Tena, OpOIIEHHOTO IMOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBmxeHus tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuaabHOU TOUKU. TpeTuii 3akoH HeloTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectu. IlepBas kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tperus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIEHU NPU JBHKEHUU Tela B KUIKOCTU WJIU Ta3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckre yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOJALINUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B MNPYKUHE U



pE3UHOBOM 00pasile, OT ux AedopMaliu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axkonvl coxpanenus 6 mexaHuke

NmMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMbl MaTepUAIbHBIX TOYEK.
NMnynbC Cuibl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHHUS HMITYJIbCA.
PeakTuBHOE NBMXKECHUE.

PaGora cribl. MOIITHOCTE CHJIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykh. TeopemMa 00 HW3MEHEHUH
KMHETUYECKON SHEPTUH.

IToTenmuanbHas SHEprus. IToTenuanbHas SHEprus yIpyro
nehopMUpoBaHHONW  TpYyKuUHBL.  [loTeHIManbHass dSHeprusi Tena  BOJIU3HU
NOBEPXHOCTH 3EMJIU.

IloTenmuanbHbIC 5 HEIMOTCHIIMAJILHEIC CHJIBL. CBs3b paboThI
HEMOTEHIMAJbHBIX CHJI C M3MEHECHHMEM MEXaHUYECKOW HIHEPruu CHUCTEMBI TeEIl.
3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHUYeCKHe YCTPOMCTBA U MPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIED,
MPYKUHHBIA TUCTOJIET, IBUKECHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHECHUS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIIMAIBHOW SHEPTUN B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydyenne aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHMYECKOH 3Hepruu
TeJIa Ha MPUMEPE PACTSIKECHUSI PE3UHOBOTO XKI'yTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKON TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysusa. Xapaktep ABUKCHUS WU
B3aMMOJICMCTBUSI YaCTUI[ BEHIeCTBa. MOJIENM CTPOCHUSA Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesie. Macca u
pasmepsl Mojiekyi. KonmnuectBo BemnectBa. [loctosHHass ABoraspo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.

Mopgens upeanbHoro rasa. OCHOBHOE  ypaBHEHHME  MOJEKYJSAPHO-
KMHETUYECKOW TEOPHH HACATBLHOrO Tasza. AOCOIOTHas TeMIlepaTypa Kak Mmepa



CpeHEW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temneparyp KensBuna. I'azoBbie 3akoHbBI. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [laneToHa. M30mponeccsl B UICAUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeAcTaBICHUE M3OIMPOIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE NPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JAMCKPETHOE CTPOCHHE BeliecTBa, (Qororpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHUM.

OnpiThl 0 TU(DPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHS.

Mojenb, WILTIOCTPUPYIOLIAs PUPOAY JAaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WIIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI HJEAIIBHOTO rasa,
U30MPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KIAaCCHOM KOMHAaTe€ Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSTHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHaAMUKU

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHenus. KonnyecTBo TeminoTel u pabora. BHyTpenHsis
SHEpPrusi  OJHOATOMHOrO  HWJealbHOro  Tra3a.  Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JA€IbHAsI TEIUNIOEMKOCTh BEUIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K Hm3omporeccam. ['padudaeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTh mpoLieccoB B MPUPO/IE.

TeroBele  mammuHbl.  [IpuHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnose3Horo
neucTBus TerioBo MamwuHbl. [ukn KapHo u ero kodg@uiiueHT Mojae3HOTo
JNENUCTBHS. DKOJOTMYECKUE MPOOIEMBbI TEMIOIHEPTETUKH.

TexHnuecknue yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb
BHYTPEHHETO CrOpaHus, ObITOBOU XOJI0IMJIBHUK, KOHIUIIMOHED.



Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW 3HEpruM Teja IMpU COBEPLIEHUU PaOOTHI: BBUIET
npoOKH U3 OYTBUIKM NOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Tejia MpH TeIuionepeaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoid TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHUsl, pEaKTUBHOIO
JIBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanus eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YxaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. llnaBineHue wu
KpUCTau3anus. Y nenpHas Teriora miasnenus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHudyeckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Ilemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUU.

CniocoObl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaJIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3nen 4. DiieKTpoAMHAMHUKA

Tema 1. dnekmpocmamuxa

OnekTpuzauusi Ted. OJEKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKH U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TouedHblid 2JIEKTPUUECKUI 3apsi.
Onektpuueckoe 1mone. Hanpsk€HHOCTh — 3niekTpuueckoro mods.  [IpuHiun
CYNEepHO3ULUU HNEKTPUUYECKUX Tosie. JIMHUM HanpsHyKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.



Pabora cun  snekrpoctatudeckoro  moisa.  llotenmuman.  PasHocTb
NOTEHIUANoB. [IpOBONHMKM W JOUIJIEKTPUKKA B JJIEKTPOCTATUYECKOM  IIOJE.
JludnekTpuyeckas NPOHULAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOPA.
DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHuyeckue yYCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpHUOOpPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN aniiapar, CTpPYWHBIN IPUHTEDP.

Llemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha3NEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMPIEKTPUKH B AJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh JJICKTPOEMKOCTH TUIOCKOIO KOHJEHcCAaTtopa OT IUIOU[aau
IJIACTUH, PACCTOSIHUS MEXKIAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwtii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DONEeKTpUYECKUd TOK. YCIOBHS CYLIECTBOBAaHUA DJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMHu.

DIEKTPUYECKOE COMPOTUBJIEHUE. Y AENbHOE COMPOTHBIEHUE BEIIECTBA.
[locnenoBaTenbHOE, NapaJLIEIbHOE, CMEIIAHHOE COEJMHEHNE POBOJHUKOB.

Pabora oanmekTpudeckoro Toka. 3akoH Jlxoyms—Jlenna.  MomiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3akon OMa [1J1s1 MOJTHOM (3aMKHYTOM) 31eKTpruueckoil 1enu. KopoTkoe 3ambIkaHue.

DONEeKTpOHHAs  NPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IpUMECHAas MIPOBOJUMOCTD
MoynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciiiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOIMALIUS. DIEKTPOIIH3.

DJIEKTpUYECKUl TOK B Ta3zax. CamMOCTOATENIbHBIA W HECAaMOCTOSTEIIbHBIN
pazpsaa. Momuus. [Ltazma.



TexHudeckne yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN THO],
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIMPOTUBICHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TTOTIEPEYHOTO CEUEHUS U MaTepHuaa.

CwmerianHoe coeIMHEHNE MTPOBOTHUKOB.

[IpssMoe wu3MepeHue dIEKTPOABIKYyIIeH cuwibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[eHKa BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pasps U NPOBOJAMMOCTb BO31yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH IMO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydenne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpOoaBIKYIIEH CHIIBI UCTOYHMKA TOKAa W €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsA B 10 Kiacce OCyIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadyu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MUecKkas BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIENb, N3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecus: Mmexanndeckoe NBWKCHUE B KUBOHW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEIN, KUAKOCTEH M
ra3oB, J3JIEKTPUUECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs TUCCOLMALIMS,
rajibBaHUKa.

T'eoepaghus: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.



Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C MCIOJIb30BAHUEM MEXaHU3MOB,
Y4€T TpEeHMS B TEXHUKE, MOJAIIWITHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JAPYTU€), IBUTATENb BHYTPEHHETO
cropaHusi, naposasi TypOUHa, ObBITOBOM XOJOJAWJIBHUK, KOHAUIIMOHEP, TEXHOIOIMHU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaiOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPOIpPHUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHBIE npuOopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FaTbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

[TocTosiHHbIe ~ MarHuThl.  B3auMojelcTBUE  TOCTOSIHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrop MarHuTHOM wuHAyKiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MMOJieH. JIMHMM MarHuTHOM WMHAYKIMU. KapThHa JMHUNA MarHUTHOMN
WHJIYKIUY TOJIs1 MOCTOSTHHBIX MAarHUTOB.

MarautHoe T1I0J€ TPOBOJHMUKA € TOkoM. KapTuHa JMHMN WHIYKIUU
MarHUTHOTO TMOJISI JJIMHHOTO MPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT OpcTena. BzaumoieicTBue npoBOHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalIpaBJieHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJHOPOJIHOM MarHuTHOM mosie. PaGora cuitbl JlopeHta.

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKOUH. [IoTOK BEkTOpa MarHUTHOU
WHIYKIUWA. OJEKTPOABMIKYIAsl CWJIA HWHIYKIMUA. 3aKOH DJJICKTPOMArHUTHOM
nHaykuuu dapanes.

BuxpeBoe nanekTpuueckoe Tmojie. DJIEKTPOABUXKYINAs CUJIa HHIYKIUUA B
MPOBOJTHUKE, NBKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHMTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBJEHHME CaMOMHAYKIIMU. OJEKTPOABIKYIIAS  CHIIA
CaMOMHIYKIIHH.

DHEpPrusi MAarHUTHOTO MOJIS KaTYIIKH ¢ TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHu4YecKkne yCTPOWCTBA W NPAKTUUECKOE MPUMEHEHHE: TOCTOSHHBIC
MAarHuThl, BJCKTPOMATrHUTBI, DJICEKTPOJBUIraTENIb, YCKOPHUTEIU DIEMEHTapPHBIX
YaCTUIl, HHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKJIOHEHHUE SIEKTPOHHOTO IMyYKa MArHUTHBIM ITOJIEM.



JIMHMY MHIYKIIMU MAarHUTHOTO MOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIMH.

ITpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOJABMXKYIIEH CHJIbI MHAYKLIUHA OT CKOPOCTH M3MEHEHUS
MAarHUTHOT'O IMOTOKA.

SIBiieHne cCaMOUHYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydyeHrne MarHuTHOIO 101 KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABIEHUS dJIEKTPOMAarHUTHON UHIYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoOMazZHUmMHble KOJ1eOanUsA

KonebGarensnas  cuctema. CBOOOIHBIE  MEXaHWYECKHE  KOJIeOaHUSI.
I"apmonundeckue komebanus. Ilepuon, vactora, ammiutygaa u ¢asza KoneOaHUM.
[IpyxxuHHBI MasgTHUK. MaTeMaTUYECKUNd MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHbIE KojeOaHUS B
UJCATBHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KoyieOaHUsIX. BIHYK/IEHHbIE MEXaHUYECKHE
konebanus. Pesonanc. BeiHyXI€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaNPSIKEHUS.

Tpanchopmarop. [IponsBoacTBo, mepeaada U MOTPEOICHUE SICKTPUICCKOM
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpo3Hepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoieOaTeTbHON CHUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTU4eCKUM MasiTHUK).

Habnroaenue 3atyxarmmnumx KojaeOaHu.

UccnenoBanue CBOMCTB BHIHYK/JEHHbBIX KOJIEOaAHU.

Habnronenue pe3onanca.



CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUST OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pesonanc mnpm mocnenoBaTENbHOM COEAMHEHWUM PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTHU Y KOHJEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIAUN.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOAA MalbIX KoleOaHMWH Ipy3a Ha HUTH OT
IUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBaHne NEPEMEHHOTO TOKAa B LENM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbBLE 60JIHbL

MexaHnueckue BOJIHBL, yclIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JyMHa BoJIHBL. [lomepeyHble W NOpPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nuPpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHUS JIEKTPOMATrHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anektpomarautHoil BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, MpeJOMIICHUE, Mosipu3anus, audpakuus,
uHTeppepeHnrs. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkama 3J€KTPOMarHuTHBIX BOJH. [I[pUMEHEHHe 3JIEeKTpOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

IIpyHIMIBI pagUOCB3H U TEIEBUACHUSA. Paguosokanus.

DONEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue ycTpolcTBA M INPAKTHYECKOE INPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTBI, YJIbTPa3ByKOBas AUArHOCTHKAa B TEXHHKE M MEIHILIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

Koneoburomeecs T€10 Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPeIoOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinm u audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOH PE30HAHC.

Habmionenune cBsS3M TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIUTYAOH U
4acTOTOM KoJieOaHUH.

HccnenoBanne  CBOMCTB — JJEKTPOMArHWTHBIX — BOJIH: OTpa’KE€HHUE,
npeaoMiIeHUe, oNsgpu3anus, Audpakuns, nuHTepdepeHIHs.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonMHENHOE pacHpOCTpaHEHUE CBETA B



ogHOopoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OoTpaxeHHus: cBeta. [locTtpoeHue n3oOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIMIOTHBINA MOKA3aTENb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAXKCHHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{Ber.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHUEe W ONTHUYecKash cujia TOHKOW JiMH3bI. [locTpoeHue uzo0pakeHuil B
coOuparImMx U pacceuBaronux JuH3ax. opMyna TOHKOW JHMH3BL. YBEIUYCHHUE,
JaBAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTUKH.

BonnoBass ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
YcnoBus HaOMOICHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

HNudpakmus cBera. JudpakuronHas pemérka. YciaoBue HaOIOACHUS
[VIABHBIX ~MAaKCUMYMOB TIpM  TaJEHUU MOHOXPOMATHYECKOrO CBeTa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuuyeckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
¢doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJIOKOHHAs
OINTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Ilemoncmpayuu

[IpssMONMHEWHOE paCIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuueckue mpruodopklI.

[TomHOE BHYTpEHHEE OTpaxkeHue. Moiesib CBETOBOIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6monenne nudpakiyu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIbIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TU(PPAKITHOHHON PEIIETKH.

Habmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue nokazaresns NpeJoMIIeHUs CTEKIA.

NccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Habnronenue nucnepcun cBeTa.

Pa3;[e.11 6. OcHOBBI CHeHHaJILHOﬁ TCOPUHU OTHOCHUTCJIBHOCTH



['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAIBHOW TEOPUM OTHOCHUTEIIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMENJICHHE BPEMEHU U COKPAILLCHUE
JUJTAHBI.

DHEPrusi 1 UMNYJIbC PEISITUBUCTCKON YaCTUIBI.

CBs13b MaccChl C JHEPrUEH U UMITYJIBCOM PEIITUBUCTCKOW YaCTHLIBI. DHEPrus
MTOKOSI.

Pasznen 7. KBantoBas ¢pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEprun (POTOHA C €r0 YACTOTON. DHEPrUs
U UMIyJbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
dboTorddexra.

JlaBnenue ceera. Onwitel I1. H. JleGenena.

XHUMHUYECKOe JECHCTBUE CBETA.

TexHuueckre yCTpoCcTBAa M MPAKTHUUECKOE TpPUMEHEHHE: (POTORIEMEHT,
doTonaTuuk, comHeyHas 6arapes, CBETOAHO/I.

Ilemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranue 3akoHOB BHelHEro ¢hoTodddexra.

CBeToauon.

Comnneynas Garapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[lmanerapnas moxpens aroma. Iloctynatel bopa. M3nyyenume u morioineHue
(GbOTOHOB TpU TMepexojie aroMa C OJHOTO YPOBHS JSHEPrUd Ha Apyrou. Bumw
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aTOMa BOJOPOA.

BosnnoBbie cBoiicTBa yactul. Bomubl e bpoiis. KopmyckynspHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHnueckue yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue IIMHBI BOJHBI Ja3epa.

HaGmonenne nuHeM4aTbiX CIEKTPOB U3TyUYCHHUS.

Jlazep.



Vuenuueckuii skcnepumenm, nabopamopHvie pabomwi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTkpbiThe
pamuoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. ColictBa anbda-, OeTa-, ramma-u3IydeHUs.
BinsiHue paaioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsg sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3Jy4eHUE. 3aKOH PaJMOAKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue U CUHTE3 A1€p.

Anepnwiii peaktop. Tepmosnepubiii cunTe3. [IpobGiemMbl U TEPCIIEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHble B3auMoAeicTBus. EAMHCTBO husndeckoil KapTUHBI MUpa.

TexHuueckue yCTpOMCTBA U IMPAKTUYECKOE IPUMEHEHUE: JT03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIINUX YaCTHLI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. JineMeHTHI aCTPOHOMUM U acTPOPU3NKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKiianHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro neba. Co3Besnusi, sipKU€ 3BE3JbI, TUIAHETHI, UX BHUIUMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHIAa W 3BE3L.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHMOCTE». 3BE31BI TJIABHOM IOCJIEHOBATCIILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBAaTEIbHOCTH. BHyTpeHHEE CTpOoeHHE
3BE31. COBpeMEHHbIC MPEJCTABICHUS O MPOUCXOXKACHUU U dBoIoIuK CoJHIa U
3BE311. DTaIbl )KU3HU 3BE3.

Mueunsiii Ilyte — nama I'anaktuka. [lonoxkenue w nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktvku u kBa3zapsl. YEpHBIE ABIPHI B sApax
raJlaKTHK.



Bcenennas. Pacmiupenue Beenennoil. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe usinydeHue.

MacmtabHas ctpykTypa Beenennoil. MeTaranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPY>KEHHBIM TJIA30M C HCIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHU M TSI OTIPEICIICHUS TIOJIOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Msi CEBEPHOro MOAyIIapus U sIPKUE 3BE3IBI.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro Ilytu.

Oo6o01maomuiee NOBTOPEHUE

Ponsr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAILHOM U ATUYECKOU cepax NesTeTbHOCTU YEJIOBEKa, POJb U MECTO (DU3UKHU
U aCTPOHOMUU B COBPEMEHHOM HAYYHOUM KapTUHE MHUPA, POJib (PU3NYECKOU TCOPUH
B (OpMUPOBAaHUM TMPEJACTABICHUN O (U3NUYECKOW KapTUHE MHUpa, MECTO
dbu3uYecKor KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX
MPEJICTABIICHUM O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHA B 11 kilacce ocyuiecTBiIsieTCs ¢
Y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKW,
OMOJOTHH, XUMUH, TeoTpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAY4YHOTO
NO3HAHUS: SBJICHUE, HAay4HbId (akT, rumnores3a, (u3MUecKkass BEIUYMHA, 3aKOH,
Teopus, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: peUIEeHUE CHUCTEMbl yPABHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U HMX MPOEKIUU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
IIPOU3BOJIHBIE AJEMEHTAPHBIX (YHKIMM, TpU3HAKA TOA00US TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIOCKUX (puryp u o0bEéma Ted.

buonoecus: »>nekTpuueckue SBIEHUS B JKUBOM NIpUpoJe, KoJjeOaTeabHbIe
JNBH)KEHUS B )KMBOW MPHUPOJIEC, ONTUYECKUE SIBJICHHS B )KUBOW MPUPOJE, ACHUCTBUE
paanualy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUSl KPUCTAJUIMYECKOM PpEIIETKH, CHEKTPaIbHbIN
aHaJn3.

leoepaghus:  marHUTHBIE TIONIOCA 3€MIIM, 3QJIEKA MArHUTHBIX PV,
doTochEMKA 3eMHOM MOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHHIA.

Texnonocua: NWHWUM DIEKTPOIIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJBUTATENb, WHIYKIHWOHHAS II€Yb, pajap, PaauONpPUEMHHUK, TEJIEBU30D,
anteHHa, teiedon, CBY-medyb, MPOEKIIMOHHBIM amnmapaT, BOJOKOHHAas OITHKA,



coJIHEeYHas Oarapes.



IINTIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YPOBHE CpEIHEro OoOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3yNbTAThl OCBOEHHUS yueOHOTO npeamMera «Pu3nKka» TOKHBI

OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OTBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOW MO3UIIMU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIMPABICHUH B 00pa30BaTeIbHON OpraHu3allNyg;

YMEHHUE B3aUMOJIECTBOBATH C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHOTUYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPaXIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHONIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESATENBHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCITUTAHHSA:

ACTETUYECKOE OTHOILIECHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3InyHbIM cdepaMm npodecCUuOHANBHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHN HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHME TJI00aIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYKAIOWIEN CPEJEC HA OCHOBE
3HAHMS 1leJield yCTOWYMBOTO Pa3BUTHS YEJI0BEUECTBA;

pacHIMpeHre OmbITa JeATEeIbHOCTH HKOJOIMYECKOW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HaHUM Mo Pusuke;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTh B IpoIlecce
U3y4eHHs  (U3MKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBaTh M aKTyaJu3UpOBaTh  MpodIieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATCIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBISIBIIATH  3aKOHOMEPHOCTH M IPOTUBOPEYHST B  PacCMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSAX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAIN3a HMEIOIIUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJIMHUPOBATh W  BBIMIOJHATH pabOTy B YCIOBHSX  peajbHOTIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciienoBareibCKue 1€MCTBUSA:
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
du3nUecKol HAyKu;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIIeHHs, HAXOAHWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICITETHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUraTh HOBbIE UJIEH, NIpeJiaraTb OPUrMHAJIBHBIE MTOIXO0/Ibl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE albTEPHATUBHbBIC PELICHMUSL.

PabGora ¢ undgopmanmeii:

BJIaJIETh HABBIKAMU MOJyYEHUs MHPOpMALUHU (PU3UUYECKOTO COAEpIKAHUSA U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IIOWCK, aHaJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalnio MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCTOJb30BaTh  CpPeICTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3alIMOHHBIX
3aJa4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTHUEHBI, PECcypcocOepeKeHus, MPaBOBBIX U  OITHUUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3NYECKOTO COACpPXKAHUS B pa3IMUHBIX (opMmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
(Gopmy mpencTaBiICHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

OCYLIECTBIIITh  OOLIIEHHE Ha ypokax (U3UKM U BO BHE-ypPOUHOHU
NEeATEeNbHOCTH;

pacro3HaBaTh MNPEANOCHUIKM  KOH(QIUKTHBIX CUTyalldd M CMST4arth



KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W MCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JIEUCTBHM C yd4€ToM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

II[PUHAMATh LM COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUSA IO €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOIO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3WULMUU HOBU3HHI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PA3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHBbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATEILHOCTh B 00JIacTU
GU3MKM W acCTPOHOMUH, BBISBISATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS PACUETHBIX M KAYECTBEHHBIX
3aJ1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM MMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEATOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha celd
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO DJPYAUIMA B 00JaCTH
($u3HUKHU, TOCTOSTHHO TOBBIIATH CBOW 00Pa30BATEBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallusiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJ€Th HABBIKAMHU  [O3HABATEJIbHON  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHUCTBUA U MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHU;

HCIIOJIb30BaTh NMPUEMBI peieKCUu I OLICHKU CUTYalluH, BHIOOpAa BEPHOTO



peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUXKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPH aHAIU3€ Pe3ylIbTaToOB
JeSTEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA ONIUOKU.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJBTATOB OCBOEHUSI MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsT y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN UHTEJIJICKT, peIoIaratnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKJIIOYAIONICTO CIIOCOOHOCTh ITOHMMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILIMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETYJIMPOBAHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOIMOHATBHBIM U3MEHEHHSM U MPOSBISATH THOKOCTh, OBITh OTKPHITHBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMHU, BKIIIOUYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHE JEHCTBOBaTb HCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHPIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K konmy oOyuenuss B 10 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TETbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, adCONIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOACIHU CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUYECKUI 3aps]l IPU pelieHun GU3NYeCcKuX 3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE



3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AJEKTPOJUHAMUKNA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJUHENHOE
JIBIDKEHHE, CBOOOJHOE TMAaJCHHUE Tel, JBWKEHHE 110 OKPYXHOCTH, HHEpIUS,
B3auMojielicTBue Tel, Audy3usi, OpOYHOBCKOE JBHKEHHUE, CTPOCHUE >KUAKOCTEH
1 TBEPJBIX TEJI, K3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHE, HUCHApEHUE, KOHJCHCAlUs, IUIABJICHUE, KPUCTAUIM3ALMs, KUIICHHE,
BJIAJKHOCTh BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUM B 3aKPHITOM
COCyZ€, CBSI3b MEXKIY IapamMeTpaMu COCTOSHMS Tra3a B H30MPOIECCax,
AJIEKTpU3aIIUs TEJl, B3AUMOIECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE [IBIXKCHUE, UCMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATA, MNyTh, MEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KHHETHUYECKasi SHEpPrusi, MOTCHIIMAIbHAs SHEPrUsl, MEXaHU4eCKas
paboTa, MexaHWYeCKass MOIIHOCTh, TPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICIT HCTOJB3yEMbIX BEJIIMYMH, MX OOO3HAYCHMS] W E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMU;

ONUCHIBATh H3YYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETUYECKasl SHEPrUsl XaOTUYECKOTO JBUIKEHHUS MOJIEKYJI, CPEIHEKBagpaTHUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIeWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUA CMBICT HCIONB3YEMbIX BEIMYHMH, UX
0o0O3HAaUeHUsI W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MUECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEIUYMHBI: IJICKTPUUECKUNA 3aps/l,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTD MMOJIS, MOTEHIIMAJ, PA3HOCTh MOTEHIINAJIOB;
Py ONHUCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKUI CMBICT HCIOJIb3yEeMbIX
BEITMYMH, WX OOO3HAYEHUS M E€IIMHUIIBI; yKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3NUYECKHUE TPOIIECCHl U SIBICHUS, WCIIONB3Ys (U3MUECKHE
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHEHUS MEXaHWMYECKOW DSHEPIrHM, 3aKOH COXPAaHEHUsS HMITYJbCa,
MPUHIUII CYNEPIO3UIUN CHJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKY0 TEOPUIO CTPOECHHUs BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEITHEN KMHETUYECKOW SHEPTUM TEIIOBOTO ABHKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJEKTPUYECKOTO 3apsana, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GOpMyYyIHUPOBKY 3aKOHA, €r0 MaTeMAaTHYE€CKOE BBIpaXKEHUE U YCIOBUS (IpaHUIBI,



00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPUHIUIBI  JACHCTBUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HCIOJIH30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh OKCIIEPUMEHTHI 10 HCCIEIOBAHUIO (PU3UYECKUX SIBICHUU U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO O0OpYAOBaHHUS, MPOBOJIUTH OMNbBIT U
dbopMyTHUpPOBATH BHIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUMYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJOBAaTh  3aBUCUMOCTH  MEXIY  (U3MYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPCHHM, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
dbuKCUpoBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM UCCIIEI0BAHNS,

co0JIro1aTh MpaBmwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax y4eOHOTro DKCIEpUMEHTa, Yy4eOHO-UCCIEIOBATEILCKOM U MPOEKTHOU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpaToOpHOTro
000py10BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBHS 3a/1auu
BbIOMpATh (PU3MYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEOOXOaUMBIE ISl €€ pelleHus, MPOBOAUTh PACUEThl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATD JIOTUYECKH HENMPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMOpOil Ha M3yUYECHHBIE 3aKOHBI, 3aKOHOMEpPHOCTHU U
bu3ndecKue SBICHUS;

UCIIOJIB30BaTh ~ NPU  pEIIEHMHM  y4yeOHbIX  3ajJad  COBPEMEHHbIC
nH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUH
U TIPE/ICTaBIICHUS Y4eOHOW W HAy4IHO-TOMYJISIPHON HMH(POPMAIIUU, TTOTYICHHOW W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH MOTydaeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YIEHBIX -(DU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHUE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (U3UKE B MOBCEAHEBHOW KU3HU
U1sl obecriedeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTPOMCTBAMHU, JJISI COXPAHEHHUSI 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEU CPEIE;



paboTaTh B Tpymme C BBHINOJHCHHEM pPa3MYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBaTh pPabOTy TPYyNNbl, pPAlMOHATBHO pacHpefeniarTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJIeKBATHO OIICHUBATH
BKJIaJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXXaTh CHOPMHUPOBAHHOCTD y OOYHAIOIINXCS YMEHHI:

J€MOHCTPUPOBATh HAa MPUMEpPAxX POJb W MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUW, B MPAKTHUECKON NEATEITHHOCTH IOJEH, IEeTOCTHOCTh U E€IMHCTBO
du3ndecKoll KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS HW3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AICKTPUUYECKUH 3apsl, TIyd CBETa, TOUYCUHBI MCTOYHHUK CBETa, sACpHas
MOJIelb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sipa MPHU PEIICHUH (PU3NIECKIX
3azay;

pacmo3HaBaTh (pu3nUeckue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJIMMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBHE
MarHWTOB, DJEKTPOMArHWTHAs WHIYKIMS, JEHCTBUE MArHUTHOTO MO Ha
IPOBOAHUK C TOKOM W JBIXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuus, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIEPCUS CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHUE, BOSHUKHOBEHUE
JUHENYATOro CHEeKTpa aToMa BOJOpOAa, €CTEeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOJUMOCTh  PA3JUYHBIX  Cpel) |
AIEKTPOMArHUTHBIC SIBICHUS (MPOIECChI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHUTHOTO TMOJsi, cuia Awmrmepa, cuna JlopeHiia, WHIYKTUBHOCTH
KaTyIIKHU, SHEPTUs 3JIEKTPUUECKOr0 M MarHUTHOrO TMOJei, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apd]l U cuja TOKa B Ipolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWJa JIMH3BI, TPU ONHCAHWH MPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
GopMmynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIUYUHY C JPYTUMHU
BEITMYMHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBICHHS U TMPOLECCHI, HUCHOIb3Ys
¢usznyueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acToTa CBETA, PHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIJIEp, NpPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIIOIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAaHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIIATH 3HaUCHUE (DU3NUYECKONM BEJIMUYHNHBI,

aHANIM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATEIBHOIO U MAPaJIENIbHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
WHJIYKI[MY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeHa ans gororddexra,
3aKOH COXPAaHEHUS SHEPrUM, 3aKOH COXPAHEHUs HMMIYJbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOEe BBIPAXKEHUWE U YCIOBUA (TpaHMIIbl, 00JIACTH)
MPUMEHUMOCTH;

ONpeAesATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJI MTPOBOJHUKA
C TOKOM, cuiIbl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI MO HCCIEIOBAHUIO (PU3MUECKUX SBICHUN U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSAMBIX M KOCBEHHBIX WM3MEPEHUN: IIPU 3TOM
dopmynupoBaTh mpoOieMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMAJIORKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIC U3MEPEHUSI (PU3NUECKUX BEIMYWH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/bI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX M3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHUKCHPOBATH
PE3yNbTATHl MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHUJE TaOIUI U
rpaduKoB, AenaTh BEIBOABI MO pe3ybTaTaM MUCCIIeI0BaHMUS;

coOmroaTh mpaBuiia 0€30MaCHOTO TPyAa MPH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON M TIPOSKTHOU
JESTENHPHOCTH C WCIIONh30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1aOOPaTOpPHOTO
000py1I0BaHMS;

pemaTth pacy€THblE 3a7a4dl C SBHO 33aJaHHOM (HU3UYECKONW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJa4u
BBIOMpaTh (PU3UYECKYI0 MOJEINb, BBIACIATh (U3UUECKHE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE NJid €€ PEIICHHs, MPOBOAUTh PAacu€Thl M OLECHHUBATH PEATBHOCTH



MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BEJTNYUHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTMYECKU HENIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuznUecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TIpeACTaBlIeHUd Y4eOHON M Hay4dHO-MOMYJSIPHOM MH(pOpPMALIUU, MOITYYEHHOU U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIYYaeMYyI0 HH(OPMALIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAaIIUH, NOPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBAMU, ISl COXPAHEHUS 370POBBSI M COOJIOJIEHUS HOPM SKOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpelie;

paboTatb B TpyNIe C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAIBHBIX pOJIEH,
IUIaHUPOBaTh pPAabOTy TpYMNMbl, PaLUOHAIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATECIIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJleKBATHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYIIIbI B PEIIEHUE paccCMaTpUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontposbmbie | IIpakTieckue (uu¢pposwIe)
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
Paznen 1. PUSUKA U METOJAbI HAYUHOI'O ITIO3HAHUSA
1.1 ®u3rKa 1 METOJIbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [IOK
) https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 Hluamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXpPAHEHHUSI B MEXaHUKE 6 1 1 https-//m.edsoo.rw/7f41bf72
Hroro no pazneny 18
Pasnen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBbI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnunorexa [JOK
) ®dazoBbIE TEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 24
Pasnen 4. QJIEKTPOJIMHAMUKA
bu6mmoreka [JOK
4.1 INeEKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
49 IlocTosAHHBIM 2nekTpuyeckuil TOk. Toku B 12 1 1 bubnuoreka [IOK

PAa3JIMYIHBIX Cpeaax

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




Hroro no pazaeny

22
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne n/m f::g;?;f;:::me PAILCIOB M TEM Beero Konrtpoabubie | IlpakTHnueckue C(L)Ié?)(ill):g)ll::::.])'lbﬂble
padoTsbI padoTsbI pecypebi
Paznen 1. JIEKTPOJANHAMUKA
1.1 MarunuTHO€ 1oJie. DJIeKTpOMarHuTHAast 11 1 3 bubnuoreka [JOK
WHIYKIAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJTEBAHUSA U BOJIHBI
71 MexaHndecKkue 1 JIeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4eCcKHe U JIEKTPOMArHuTHBIE 5 1 bubmuotexa [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onriia 10 3 Et?tij?;;?:;sigg}; f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CIEMATIBHON TEOpUH 4 1 bubmuoreka [JOK
' OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [JOK
4.1 ONeMEHThl KBAHTOBOM ONTUKHU 6 hits://m.edsoo.ru/Tf41c97c
bubmuorexka [JOK
42 Crpoenmne atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
4.3 ATOMHOE A7po 5 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 15

Pasnea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU




bu6mmoreka [IOK

5.1 DeMeHTBl aCTPOHOMHH U acTPO(PU3UKU 7 hitps://m.edsoo.ra/7f41c97c
Hroro no pazneny 7
Pazgen 6. OGOBIIAIOILIEE IOBTOPEHUE

6.1 O6o06maromee MOBTOpEHHE 4 E;fi;ﬁf;igﬁ% 41697
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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