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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHS Ha YpPOBHE CPEAHETO OOIIETo
oOpa3oBaHHs pa3padoTaHa Ha OCHOBE MOJOXEHHUM U TpeOOBaHUU K pe3ylbTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTeinbHON mNporpammbl, mnpencraBieHHbix B OI'OC
COO, a Takxke ¢ yu€roM (enepanbHO paboyelt HporpamMmbl BOCIUTAHUA U
KOHIEMNIMK TpernogaBaHusi ydeOHoro mpeamera «@Dusmka» B 00pa30BaTEIbHBIX
Opra”Hu3alusIX Poccniickon ®enepanun, peANU3YIOIINX OCHOBHBIE
oOpazoBarenbHbIe MPOTPAMMBI.

Conepxanue mporpamMmbl 10 (U3MKE HaMpaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYyYyHOM KapTuHbl Mupa oOyvaromuxcs 10-11 kmaccoB mnpu
oOydeHuH ux ¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESATEIBHOCTHOIO
noaxoxaa. Ilporpamma no ¢usuke coorBercTByeT TpedoBanusiMm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM W METAPEIMETHBIM pPE3yJIbTaTaM
oOyueHHus, a TaKXKe YUYUTHIBAET HEOOXOAMMOCTh pealu3alui MEXIPEIMETHBIX
CBA3€H (UBHKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHbBIMU TNpenMeTramu. B Hel
ONPENENSIIOTCA OCHOBHBIE LIENIM M3Y4YeHUs (PU3MKUA HAa YPOBHE CPEIHEro OOLIEro
0o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUSI Kypca (PM3HKHU: JINYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (u3uKe BKIOYAET:

o INIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIEC PE3YIbTaThl IO rojlaM 00YyUEHHUS;

e coZiepkaHne yueOHoro npeamera «Ou3rka» mo rojgaM oOy4eHusl.

dusnka Kak Hayka O Haubosiee OOIIMX 3aKOHAX MPUPOJBI, BBICTyIAs B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUI 00 okpy»xaroniemM Mupe. IIIKombHbIN Kypc QU3UKH — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NUYECKHE 3aKOHBI
JexKaT B OCHOBE IMPOIECCOB U SIBICHUW, H3y4aeMbIX XUMHUEH, OHOJOTHEH,
dbu3udeckorr reorpaduei W actpoHoMHued. Vcmomp3oBaHME W aKTHBHOE
npUMeHeHne (U3MYECKUX 3HAHUM  OMNpenensieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMI B cdepe HHEPreTuKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCa, TMOJIYYeHHUS] HOBBIX MaTE€pHalioB C 3aJlaHHBIMU CBOMCTBAMHU M JIPYTHUX.
W3ydyenune ¢u3MKM BHOCHUT OCHOBHOM BKJIaJX B (POpMHpOBaHHE €CTECTBEHHO-
HAyYHOM KapTUHBI MUpa 0O0ydaroImuxcs, B (OpMHUpOBAHHE YMEHHH MPUMEHSThH
HAyYHBI METOJ1 TO3HAHUS MPU BHIMOJIHEHUHU UMHU YYEOHBIX UCCIIEIOBAHUI.

B ocHOBy kypca ¢u3MKM i1 YpPOBHS CpeaHero oOiiero oOpa3oBaHUs
NOJIOKEH PAI HWIEH, KOTOpPbIE MOXHO paccMaTpUBaThb KaK NPUHLUIIBI €ro
ITOCTPOEHUS.



Hoes yenocmnocmu. B cOOTBETCTBUUM C HEM Kypc SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (DU3HUKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HeW MmaTepuand Kypca (U3HKH
0o0beIUHEH BOKPYr (U3MUECKMX Teopuid. Benymmm B Kypce sBiseTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUHU, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus mTpearnosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANAa (PU3NYECKONM HAyKH, OCMBICIECHUE CBSA3U Pa3BUTHUSA
¢uzukn ¢ pa3BUTHEM OOIIECTBAa, a TaKkKe C  MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMU MPOOJIeMaMH.

Hoesa  npuxnaonoui uanpasnennocmu. Kypc dusuku  mnpeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKUX M TEXHOJOTHYECKHX MPUIOKECHUM
M3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercss TMOCPEIACTBOM BBEIEHUS AJIEMEHTOB
COJIEp)KaHUs, TMOCBAUIEHHBIX HKOJIOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TakKe OO0CYXKICHUS
po0JIeM pallOHATBHOTO MPUPOIONIOIB30BAHUS M SKOJIOTHYECKON 0€30MMaCHOCTH.

Crep’HEBbIMU 3JEMEHTaMU Kypca (PU3MKM Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBanus SBISAIOTCS (pusmdeckue Teopuu (HopMHUpOBaHME MPEACTABICHUM O
CTPYKTYpE MOCTPOCHHS (U3UUECKOU TeOpUuu, poiiu HyHIaMEHTAIBHBIX 3aKOHOB U
OPUHLUIIOB B  COBPEMEHHBIX TMPEACTABICHUSAX O MPUPOJE, TIpaHHIlAX
MPUMEHUMOCTH TEOpHUH, Uil OIHUCAHMUS E€CTECTBEHHO-HAYYHBIX SIBJICHUU W
MIPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOAX0A B Kypce (M3MKH peanu3yercss Ipexie
BCEro 3a CYET OpPraHM3alMU SKCIEPUMEHTAIBHON JEesTebHOCTH O0YyYaroUIXCs.
Jlns  6a3oBoro ypoBHS Kypca (PU3MKM — OTO UCIOJIb30BAaHUE CHUCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U JaO0OpaTOpPHBIX padoT,
KOTOpBIE B Iporpamme no (usuke oObeIUHEHBI B OOIIMNA CIMHCOK YYCHHUYECKUX
MpaKTUYECKUX padoT. BrimeneHne B yka3zaHHOM TEepedHe J1aOOpaTOPHBIX padoT,
MPOBOAUMBIX [IJII KOHTPOJISI M OLEHKH, OCYLIECTBISIETCS YyYaCTHUKAMU
00pa3oBaTEIBLHOIO TMpollecca MCXOAsl U3 OCOOCHHOCTEW TIUIAHUPOBAHUSA W
ocHalleHust kaOuHera Qu3uku. Ilpu »sToM oOecneunmBaeTcs OBJAJACHHE
OoOyJaroIMMUCs YMEHUSMH TPOBOJUTh KOCBEHHBIC H3MEPEHUS, HUCCICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIUYMH M TIOCTAHOBKY OIIBITOB TI0 IPOBEPKE
MPEI0)KEHHBIX TUIIOTES.

Bosnbiioe BHUMaHUE YAEISETCS PEIICHUI0 PACUETHBIX M KAaYECTBEHHBIX
3anad. Ilpu »3TOM U1 pacy€THBIX 3a7a4 NPHOPUTETOM SIBJIIOTCS 3aJa4yM C SIBHO
3aJJaHHON (PU3UUECKON MOJIEIbIO, MO3BOJISIONINE MPUMEHSITH U3yUYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasleia Kypca, TaK U HUHTETPUPYS 3HAHHS U3
pa3HbIX pa3zienoB. [ KayeCTBEHHBIX 3a/1au MPUOPUTETOM SBIISIIOTCS 3aJlaHUs Ha
0o0BbsCHEHHE TMpOTEeKaHUsl (U3MYECKUX SBJICHUM W TPOLIECCOB B OKpY’KaloIlen
KU3HH, TpeOyroume BbhIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanusmMu DPI'OC COO k maTepuaiIbHO-
TEXHHUYECKOMY oOecredeHnio y4eOHOro mpoiecca ©0a30BBI YPOBEHb Kypca
(bU3UKK Ha YpPOBHE CPETHEro 00IIero o0pa3oBaHusl IOKEH U3y4aThCs B YCIOBUSIX
NpeIMETHOrO0 KaOWHeTa (U3UKK WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO NUKIA. B kabwHeTe (M3WKHA MODKHO OBITH
HEOO0X0IMMOe JabopaTopHOe OOOpyAOBaHWE sl BBIMOJHEHUS YKAa3aHHBIX B
nporpaMMe Mo U3MKe YICHHYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
obopyioBaHuE.

JleMOHCTpallMOHHOE  000pyZoBaHHE (OpPMHUpPYETCST B COOTBETCTBUH C
MPUHITUIIOM MHHHUMAJIBHOM JOCTaTOYHOCTH ¥ O0OECIIEYMBAET TOCTAHOBKY
MEPEUYNCIICHHBIX B TporpaMMme 10 (HU3UKE KIIOUEBBIX JIEMOHCTPAIMA IS
UCCJICIOBAHUSI  WM3Y4YaeMbIX  SIBICHUA M  MPOIECCOB, OMIIUPUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHUM.

JlabopaTopHoe 00OpynOBaHHE JII YUYCHHUYECKHX TMPAKTUYECKUX padoT
dbopmupyeTcss B BUIE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBACTCS B pacyeTe
OTHOTO KOMIUJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4ecKhe KOMIUICKTHI
na0opaTopHOTO 000pYyIOBaHUSL JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJIE IU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMU LEJISIMU U3y4YeHUs (PU3UKH B 0011I€EM 00pa30BaHUM SIBISIIOTCA:

e popMHUpOBaHHE HHTEpPECAa W CTPEMJICHUS OOYyYalolmUXCS K HaydYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HMX HMHTEIJICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE TPEICTABICHUN O HAYYHOM METOJE TO3HaHWS U (HOPMHUPOBAHHE
MCCJIEI0OBATEIbCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e hopMHUpOBaAHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4YECHHS] OCHOB
CTpOEHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e popMHUpOBaHUE YMEHUH OOBSICHATH SIBIEHUS C  HUCIOJIb30BAaHUEM
(GU3MYEeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e pOpMHUpOBAHUE TPEACTABICHUN O POAU (U3UKH IS Pa3BUTHSA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHne 3THX Lenei 00ecrednBaeTCsl pelIeHUeM CIEIyIONMX 3a1ad B

MpoIiecce n3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHETo 0011Iero 00pa3oBaHus:



o IPpUOOPETEHNE CUCTEMBI 3HAHUI 00 00IuX (HPU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpUAX, BKJIIOYAsl MEXaHUKY, MOJCKYISIpHYI0 (H3uKy,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (DH3UKY U DJIIEMEHTHI acTPO(DU3HKHY;

e popMupoBaHHE yYMEHHUW TMPUMCHITh TEOPETUYCCKUE 3HAHUS IS
OOBsiCHEHUsI (PU3MYECKHX SBICHUA B TMPUPOAE U I NPUHATHA
NPaKTHYECKUX PEIICHUH B TTIOBCETHEBHOM KU3HM;

¢ OCBOCHHE CIIOCOOOB pEIICHHsI Pa3IUYHBIX 3aJad C SIBHO 3aJIaHHOU
duznyecKkol MoIebio, 3a1ad, TOAPa3yMEBAIOIIUX CaMOCTOATEIHHOE
co3ianue (HU3MIECKON MOJIENH, aICKBaTHON YCIOBUSAM 3a/1auH;

e MIOHUMAaHNE (UBNYECKUX OCHOB M NPUHLMUIIOB JACHCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeny;

¢ OBJIQJICHHE METOJAMH CAMOCTOSITEIFHOTO TUTAHWPOBAHHUA M TIPOBEICHHUS
¢u3nYecKuX HKCIEPUMEHTOB, aHAW3a M WHTEpIpeTalu HWH(GOpMAIIUH,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JIaHUE YCIIOBUU JJI1 PA3BUTUS YMEHUH MPOEKTHO-HUCCIEN0BATEIbCKOH,
TBOPYECKOU J1€ATEIBHOCTH.

Ha u3yuenune ¢usuku (0a30BbI YpOBEHb) HAa YpPOBHE CPEIHErO OOIIEro
obOpazoBanust otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HefleNI0), B
11 xnacce — 68 vacoB (2 yaca B HEJCIIO).

[Ipemyaraempiii B mporpamMme 1o (GU3MKE TMEpeueHb Ja0OpaTOPHBIX U
IOPAKTHUYECKUX paboT sSBISETCI PEKOMEHJOBAaHHBIM, YUMTENb JielaeT BbIOOp
IOpOBEJCHUS J1aOpaTOPHBIX pPAOOT M OMNBITOB € YYETOM HMHAMBHIYaJIbHBIX
0COOEHHOCTEH 00yJarOIUXCS.



COILEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka O npuponae. Hayuynbie mMeTOABl NMO3HAHUSA OKPYKAKOLIETO
mupa. Ponp dSkcnepuMeHTa M TEOPpMM B IIPOLIECCE TO3HAHMSA IPUPOIBI.
DKCIEpUMEHT B (PU3UKE.

MonenupoBanue (u3nyYecKUX SBICHUM M mpoueccoB. HayuHble rumoresbl.
duzuyeckue 3aKOHBI U TEOPUH. [ paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons u mecto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroele U 1IUQPPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIbIOTEPHBIE
JTATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannueckoe ABUKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHHSI.
Cucrema orcuéra. Tpaekropus.

ITepemeliienue, CKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHHE MATepUAIbHOM TOYKH, MX MPOCKIHUU HA OCH CHUCTEMBI KOOPAUHAT.
CrioxeHne nepeMenieHui 1 CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJIMHEHHOe nBrkeHue. [paduku
3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHUs, IYTH M NEepPEeMEUICHUS
MaTepUualbHOW TOYKUA OT BPEMEHH.

CBobOosHOE nazieHue. Y CKopeHre cBOOOHOTO TaIeHuS.

KpuBonunennoe  aBwxeHue. JIBWKEHHE  MaTE€pUAIBbHOM  TOYKM IO
OKPYHOCTH C IMOCTOSIHHOW MO0 MOZYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHENHAA
ckopocTh. [lepuoa u yactora obpamienus. LlenTpocTpemMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA W MPAKTUUECKOE TMPUMEHEHHUE: CIUIO0METD,
JBI)KCHHUE CHAPSIOB, LICTTHBIC U peMEHHBIC TIEPEIayH.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WILTIOCTPALINS KUHEMATUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBanue IBMXEHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM MMPOCTPAHCTBE.

HaGnronenue aBmxeHus Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaACHHUS.

Hanpasnenue ckopocTH pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydyeHne HEPaBHOMEPHOTO JBHKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpOCTH.

HUccnegoBanne COOTHOLICHUST MEXAY IyTAMH, MPOWJICHHBIMUA TEIOM 3a
NOCJIENOBATEIbHBIE pPAaBHbIE MPOMEXKYTKH BpPEMEHU MPHU PaBHOYCKOPEHHOM
JNBHKEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydenne NBUKEHUS IIAPUKA B BA3KOM )KUIAKOCTH.

N3yuenue nBmxeHus Tena, OpoieHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutensHOCTH  [amunes. llepseii  3akoH  Hbrotona.
NHepunanbHble CUCTEMBI OTCUYETA.

Macca Tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akon HeroToHa
IUIs. MaTepUanbHON Touku. Tpernil 3akoH HproTOHA [ MaTepuaibHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuma Tsoxectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenune. Buapl Tpenus (mokosi, CKoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIbXEHUsI U cuiia TpeHus nokosi. Koaduuuent tpenus.
Cuita conpOTUBIICHUS TIPY IBUKEHUHU TEJIA B KUJIKOCTH WM rase.

[ToctynarensHOE U BpamaTeaIbHOE ABUKEHNUE a0COTIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauleHus. llneyo cumnbl. Ycnosus
paBHOBECUS TBEPAOIO TEA.

TexHudeckre yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepIyu.

CpaBHEeHUE MACC B3aUMOJICUCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CrioxeHune CuiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Je(hOpMaIiii.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CHII TPEHUS MTOKOS, KAUEHUS U CKOJIBKEHUS.

YcnoBus paBHOBECHsI TBEPAOTO TeJia. Buabl paBHOBECHS.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

Nzydenue aBmxkeHUs OpycKa Mo HAKJIOHHOM MIIOCKOCTH.



HccnegoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXUHE U
PE3MHOBOM 00pasiie, OT uX AehopmMariii.

UccnenoBanne ycinoBUil paBHOBECUS TBEPIOrO TeEla, HMMEIOUIET0 OCh
BpAILICHUS.

Tema 3. 3aKonbl cOXpanenus 6 MexaHuke

NmMmnynbc MartepuaibHOM TOYKM (T€a), CUCTEMbl MATEPHAIbHBIX TOYEK.
NmMnynbe cullbl 1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Pabota cusbl. MOIIIHOCTB CHJTBI.

Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 HM3MEHEHUU
KUHETUYECKOU IHEPTUHU.

[ToreHunanbHas SHEPrUsl. [ToTeHunanbHas SHEPTUs YIpYro
nedhopmupoBaHHOi  mOpyxkuHbl. [loTeHIManbHas JHEpPruss Tena  BOIU3U
ITOBEPXHOCTHU 3EMIIH.

[loTennuanpHple W HENOTeHIHMalIbHble  cuibl.  CBsI3b  pabOTHI
HEMOTECHLIHAIBHBIX CUJI C M3MEHEHUEM MEXAHUYECKOM HSHEPIUU CUCTEMBI TEIN.
3aKOH COXpAaHEHUSI MEXAHUYECKOW SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA M NMPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIIED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs] UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo MOTEHIIUATIEHOM SHEPTUN B KWHETUYECKYIO M 0OPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuyenune abCOMOTHO HEYNPYTOro yjapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MAATHUKOB.

UccnenoBanue cBsi3u pabOTHl CHIJIBI C U3BMEHEHUEM MEXaHMYECKOW SHEpPruu
TeJla Ha TPUMEPE PACTSKEHUSI PE3NHOBOTO JKI'yTa.

Pa3nen 3. MoJiekyasipHasi pu3UKa M TEPMOJINHAMHUKA
Tema 1. Ocnoevt MoneKyIaApHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJI0OKEHUS MOJICKYJISIPHO-KMHETUYECKOW T€OPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBWKECHUS U
B3aMMOJICVCTBUSI YaCTHUI[ BelecTBa. MOJIEIM CTPOCHUS Ta30B, KUIKOCTEH U
TBEPJIBIX TEJ U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemecTBa. [loctosnnas ABorapo.

TennoBoe paBHOBecue. Temneparypa u €€ msMmepenue. lllkama remneparyp
Llenbcus.



Mopens  upeanmpHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJIAPHO-
KMHETHUYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIeparypa Kak Mepa
CpeaHEN KHWHETHUYECKOM SHEPruM TEIJIOBOTO ABWKEHMsS dvactul rasa. lllkana
temneparyp KenpBuna. ['a30Bble 3akOHBI. YpaBHeHHe MeHneneeBa—KnanelipoHa.
3akon JlanbroHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe MpencTaBIeHUE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIMCKPETHOE CTpOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COEIMHEHUN.

OnbiTel 0 1D PY3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMMOJECHCTBUA.

Mogens, HIUTIOCTpUpPYONIas MpUpoay AaBICHUS I'a3a Ha CTEHKU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSHHUS UJCAJIBHOIO rasa,
U30ITPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamophwvie pabomsi

OmnpeneneHre Macchl BO3/AyXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE U3MEpPEHUM
00BbEMa KOMHATHI, TABJICHUS ¥ TEMIIEPATYpPhl BO3/IyXa B HEM.

HccnegoBanue 3aBUCUMOCTH MEKTY ITapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoauHaMuueckass cUCTeMa. BHYTpPEHHsAsSI SHEPrusi TEPMOANHAMUYECKOU
CHUCTEMBI U CIOCOObI €€ n3MeHeHus. KonuuecTBo TemioTel U pabota. BHyTpeHHs s
SHEpPrus  OAHOATOMHOTO  HWJACaJIbHOrOo  raza. Buabl  Teruionepeaauu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMS, U3TyUYeHHE. Y IeJibHAs TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTH NpH TEIUIONEpeaye.

[Tonsitue 00 aamabatHOoM mporiecce. l[lepBwIii 3aKOH TEPMOJAMHAMUKHU.
[IpuMeHeHre TepBOro 3aKOHa TEPMOJMHAMHMKU K u3ompoieccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon tepMmoamHamuku. HeoOpatumocTh TpoleccoB B TMPHUPOJIE.

TerutoBele MamvHbl. [IpUHIUIIBI TEWUCTBUS TEIUIOBBIX MAIIIKH.
[IpeoOpazoBanusi s>Hepruu B TEIUIOBBIX MamuHax. KoadduimeHnt nonaesHoro
nevctBug TtemoBol mamwuHbl. [ukn KapHo u ero kosd@duIMEHT MOJIE3HOTrO
JNEUCTBUA. DKOJIOTHYECKUE TPOOIEMbI TEIII0IHEPTE€TUKHU.



TexHuyeckue YCTpOMCTBA M MOPAKTUYECKOE MPUMEHEHUE: JBUraTeib
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOJUIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPTUM Tejla MPU COBEPIICHUH DPAOOTHI: BHUIET
MpoOKW W3 OYTBUIKK TOJ JACHCTBHEM CKAaTOTO BO3Ayxa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUICOIEMOHCTpAIIHS).

N3MeHeHune BHyTpeHHEN SHEPTUH (TEMIEPATYPHI) Tela IPU TeIUIonepeaaye.

OnpiIT 1o anauabaTHOMYy pAacCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu mapoBoi TypOHWHBI, ABUTATENSI BHYTPEHHETO CTOPAHMUSI, PEAKTHBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Aepecammusie cocmoanusn eeuwiecmea. Pazosvie nepexoont

[Tapoo6pazoBanue u koHjaeHcanus. Vcnapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTENIbHASL BJIQXHOCTh Bo3Ayxa. HaceimeHHbli mnap. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIICHUS OT 1aBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue nu amopdusie Tena. AHU30TPOIUS CBOMCTB
kpuctaiioB. JXunkue xpucrtamisl. CoBpeMeHHble Marepuanbl. [lmaBineHue u
KpUCTaJUIU3aIus. Y ieJibHas TerioTa miasneHus. Cyomumarnus.

YpaBHeHUE TEMIOBOTO OanaHca.

TexHuyeckre yCTpPOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOIYUYEHHUS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAaHOMAaTepUaJiOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX APOB.

Kunenue npu NoOHM>KEHHOM J1aBJICHUMU.

Crioco0Obl M3MEpEHUs BIAKHOCTH.

HaOnronenue HarpeBaHus U TUIABJICHUS KPUCTAJITMYECKOTO BEIIECTRA.

JleMOHCTpalust KpUCTaIIOB.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomol

N3Mepenre OTHOCUTENBHOM BIIAXKHOCTH BO3AYXaA.

Pasnen 4. DyieKTpoAUHAMUKA
Tema 1. Inekmpocmamuka
OneKTpu3aums Tell. OIJEKTpUYECKU 3apsia. JlBa BuAa dIEKTPUUYECKUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKUA W TOJYHNPOBOJHUKH. 3aKOH COXpPAHEHUS
ANEKTPUYECKOrO 3apsijaa.
B3aumopeiictBue 3aps0B. 3akoH KyioHa. TodeuyHbIi 3IeKTpUYECKU 3apsi.
Onextpuueckoe nose. Hanpspk€HHOCTH anekTpudeckoro nosis. Ipunnun



CYNEPIO3ULIHNHN SJICKTPUUECKUX MOoJiel. JIMHMM HANpssKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

Pabora cun  snekrpocratuueckoro  mons.  Ilorenuman.  PasHocTh
MOTCHIMANIOB. [IpOBOOHHUKM W AUABIEKTPUKH B BIIEKTPOCTATHYECKOM IIOJIE.
Jlusnextpruyeckasi MPOHULIAEMOCTb.

OnekTpoémkoctb. KonaeHncarop. DaeKTpOEMKOCTh MJIOCKOTO KOHAEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCaTopa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPHUMEHEHHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTATUYECKAs 3alldTa, 3a3eMJICHHE DJICKTPONPUOOPOB,
KOHJICHCATOp, KOMUPOBAJIbHBIN anmnapar, CTPYWHBIA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ IPUHLIMI AEHCTBUS AJIEKTPOMETPA.

B3auMoenicTBrEe HARIEKTPU30BAHHBIX TET.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

IIpOBOIHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DIIEKTpOCTaTUYECKAsl 3aLIUTA.

JIMAIIEKTPUKY B DIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT  IUIOIIAIU
IJTACTUH, PACCTOSAHUS MEXIY HUMH U TUJICKTPUUIECKOW MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCaTopa.

Vuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuit mok. Toku 6 pa3nuunplx cpeoax

DJEKTPUYECKU TOK. YCIOBUS CYLIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
Uctounuku Toka. Cuna Toka. [TocTosSIHHBIN TOK.

Hanpsikenune. 3akon Oma 1151 ydacTKa LUEnH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. Y AEIbHOE COIMPOTUBIECHUE BEIIECTBA.
[TocnenoBarenbHOE, MAPAILICITBHOE, CMELMIAHHOE COCIMHEHNE IPOBOIHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCTh
3JIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBIXKYIAs CHJIA 1 BHYTPEHHEE COMPOTUBJIEHUE MCTOYHHUKA TOKA.
3akon OMa 1151 IOJIHOM (3aMKHYTOM) 2yieKTpudeckoi 1enu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAs ~ MPOBOJAMMOCTH  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
COIPOTHUBJIEHUS METAIIJIOB OT TeMneparypbl. CBEpXITPOBOIUMOCTD.

DneKkTpu4YecKnuid TOK B Bakyyme. CBONCTBA 3JEKTPOHHBIX ITYYKOB.

[TomynpoBOAHHKH. CobGcTBeHHas 151 MIPUMECHAS MIPOBOAUMOCTD
norynpoBogHUKOB. CBoiicTBa P—N-niepexoaa. [1oaynpoBofHUKOBBIE IPUOOPHI.

ONEeKTpUYECKUd TOK B  pacTBOpaXx H  paciiaBax  dAJIEKTPOJUTOB.
DIIEKTPOIUTHYECKASE AUCCOIUALIUSL. DIEKTPOJIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTENbHBIN
pa3psan. Momuus. [1nazma.

TexHuyeckrue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME. aMIepMeETp,
BOJIbTMETP, PEOCTaT, HMCTOYHHKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS], BAKYYMHBIN IO,
TEPMUCTOPHI U (POTOPE3IUCTOPHI, MOTYTPOBOTHUKOBBIN THO/, TalbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSIKEHUS.

3aBUCUMOCTh CONIPOTUBIICHUS UUIUHAPUYECKUX MPOBOJHUKOB OT JJINHBI,
IJIOIA TN TTONIEPEYHOTO CEYEHHUs M MaTepuaa.

CMelnaHHOE COEIMHEHNE IPOBOHUKOB.

[Ipsamoe wW3MepeHHe dIEKTPOABWKYLIEH CHiIbl. KOpOoTkoe 3ambIKaHue
raJbBAaHUYECKOI'O DJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi

N3ydenne cMenanHOro COEAMHEHNS PE3UCTOPOB.

N3mepeHne 3JIEKTPOABUKYIIEN CUJIBI UCTOYHUKA TOKAa M €r0 BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habmronenue smexkrpoiusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kiacce OCyIIECTBISIETCA C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMM MaTeMaTHKH,
OMONIOTHH, XUMUH, Teorpauul U TEXHOJIOTHH.

Meowxcnpeomemnvie nowsimusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAYYHOTO
NO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumoresa, (puanyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICTTMPOBaHIE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHHMEe CHUCTEMbl YpaBHEHMH, JMHEHHas (QyHKIus,
napabona, runepOosia, ux rpa¢uKu U CBONCTBA, TPUTOHOMETPHUUECKUE (DYHKITUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO,
BEKTOPBI U UX NPOEKUUU Ha OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe JABHKEHUE B KUBOW mpupojae, aAuddysusi, ocMoc,
TEIUIO0OOMEH KUBBIX OPraHU3MOB (BUIbI TEIUIONEpeIayH, TEINIOBOE PaBHOBECHUE),
AIEKTPUYECKUE SBJICHUS B )KUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHNUE AaTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTENU U



ra3oB, JJICKTPUUYECKHE CBOWMCTBA METAJIOB, 3JIEKTPOJMTHYECKAS JIUCCOLMALNSA,
raJibBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/IyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3OBaHUE BUKEHUU C HMCIOJb30BAHHMEM MEXaHU3MOB,
Y4ET TpEHUsT B TEXHHUKE, MOIIMITHUKU, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET W JPYrHE), JABUTATElb BHYTPEHHETO
cropanusi, mapoBasi TypOrHa, ObITOBOW XOJIOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MAaTe€puajoB, B TOM YHCIE€ HAHOMATEpPHAIIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHHE SJICKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH MIPUHTED, AIIEKTPOHArPEBATEbHBIC pUOOPBHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TaTbBAHUKA.

11 KIIACC

Pasnes 4. Di1eKTpOAUHAMHUKA

Tema 3. Macnummnoe none. In1eKmMpomMazHuUmMHAA UHOYKUUA

IlocrossHHBIE ~ MarHuThl.  B3amMonelcTBHE  IIOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. BekTtop MarHuTHOW WHAYyKUUHW. lIpuHnun cynepnozunuun
MAarHATHBIX NOJIeW. JIMHUM MarHuTHOM WHAYKUWH. KapThHa JTWHHAM MAarHUTHOU
MHIYKIUH T0JI TOCTOSIHHBIX MArHUTOB.

MarnutHoe TmoOJie TPOBOJAHMKA C TOKOM. KapThHa JMHWW WHIYKIUU
MAarHuTHOI'O TOJIA JUIMHHOTO IIPSAMOIO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O
MMPOBOAHMUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre NpoOBOIHUKOB €
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HAITPaBJICHUE.

Cuuna Jlopenua, €€ MOJlyJib U HarpaBlieHUE. J[BUKEHUE 3apSKEHHON YaCTULIbI
B OJJHOPOJHOM MarHuTHOM Moje. Padora cuisl Jlopenna.

SIBiieHMEe 3NEKTPOMAarHUTHOW MHAYKUUH. IIOTOK BeKTOpa MAarHUTHOU
WHAYKUUU. OJIEKTPOABWKYINAS CHJIA HWHAYKUUW. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu Oapanes.

BuxpeBoe nsnekTpuyeckoe ImoJie. DJCKTPOABIKYILAS CWia HUHAYKIWU B
IPOBOJHUKE, IBHXKYILLIEMCS MOCTYIATENBHO B OJJHOPOTHOM MArHUTHOM MOJIE.

[IpaBuo Jlenua.

NHOyKTUBHOCTh.  SIBIEHME CAMOMHIYKUHMH. OJIEKTPOABMXKYINAS CHJIA
CaMOWHIYKIINH.

DHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: TOCTOSIHHBIE
MAarHMTHI, DJEKTPOMArHUTHI, DJIEKTPOJABUIaTENb, YCKOPHUTENIHM JJIEMEHTAPHBIX
YacTUL, UHAYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO IMy4YKa MATHUTHBIM TOJIEM.

JIuHMM UHYKIIUY MarHUTHOTO TMOJIS.

B3aumMozeiicTBue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SBNeHNE SIEKTPOMArHUTHOW UHIAYKIUU.

IIpaBuino Jlenna.

3aBUCUMOCTD 3JEKTPOJIBIKYIICH CHUIIBI UHAYKIIUU OT CKOPOCTH U3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHune CaMOUHTYKITUH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3ydeHne MarHuTHOTO MOJISI KATYIIKHA C TOKOM.

HccnenoBanue AeCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHOW MHAYKIIHH.

Pa3nes 5. Kote6anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOAEOAHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHWYECKHE  KOJeOaHMS.
[Mapmonnyeckue konebanus. Ilepuoxn, yactora, amrutyna u ¢asza KojaeOaHUM.
[IpyXMHHBIA MasTHUK. MareMaTUYECKUN MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
koJiebanuii. [IpeBpalieHue sHEPTUM MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbupiii  koHTYp. CBOOOJIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UCATbHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTusi MEXIy MEXaHHYECKUMH U
ANEKTPOMATHUTHBIMU KosieOaHussMu. Popmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPIUU B UJI€ATLHOM KO0JIe0aTeTbHOM KOHTYpE.

[IpencraBieHue o 3aTyxaronux KosieOaHUsX. BoIHYKIEHHbIE MEXaHUYECKUE
koseOanus. PezoHanc. BoiHyXI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUsI.

Ilepemennbiii  Tok. CuHyCOMAANbHBII TEPEMEHHBIM TOK. MOIIHOCTh
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE U JACHCTBYIOIIEe 3HAUYEHHE CHJIbl TOKa WU
HaIPsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U MOTpeOICHUE IEKTPUUECKON
SHEPIrUU. DKOJIOTHYECKUE PUCKU IPH MPOU3BOJACTBE AEeKTposHepruu. KynpTypa
WCIIOJI30BAHUS JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE IIPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepeiay.

Jlemoncmpayuu

HccnegoBanne napamMeTpoB KosieOaTeabHOM CUCTEMbI (NMPYKUHHBIA WM
MaTeMaTUYECKUI MasiTHUK).



HaGnronenue 3aTyxarommx KoJaeOaHmii.

HccnenoBanne CBOMCTB BEIHYKICHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB0oOOHBIE JIEKTPOMArHUTHBIE KOJICOAHMS.

OcumworpaMmsl (3aBUCUMOCTH CHJIBI TOKA W HANPSIKEHUS OT BPEMEHU) JJIs
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu MOCIIENOBATENIBHOM COEAUMHEHUU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJICHCATOPA.

Mojiesib TMHUY 3JIEKTPOIIEPEIAyuH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

WccnenoBanue 3aBUCMMOCTH TIEPHOJIa MaJIbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTU U MACCHI Tpy3a.

UccnegoBanne mepeMEHHOr0 TOKa B HENH W3  MOCJIEAOBATEIIHHO
COCIMHEHHBIX KOHJICHCATOPA, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 3J1eKMpoOMAazHUNLHbLE G0JIHbL

Mexanuueckrne BOJIHBI, YCIOBHSL pacnpoctpadenHus. llepuon. Cxopocts
pacnpoCTpaHeHus: W JJMHA BOJHBL [lomepedHble W MOpPOJOJIBHBIE BOJIHBL.
Nurtepdepentus u audpaxiiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['pomkocTh 3Byka. Bwicora ToHa. TemOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJIHBI. Y CJIOBUSI U3JIIYUYECHUS SJICKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexktpomarautHon BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MPEIOMJICHHUE, MOspu3anus, audpakius,
unTepdepeniys. CKOpoCcTh IEKTPOMATHUTHBIX BOJIH.

[IIxkana 3M€KTPOMArHUTHBIX BOJIH. [I[puMeHEeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHUMNIBI paIUOCBA3M U TENEBUICHUS. Pagnonokanusi.

DIJIEKTPOMATHUTHOE 3arpsI3HEHNE OKPYIKAIOIIECH CPEbI.

TexHudeckre yCTpOMCTBA M MPAKTHYECKOE MPUMEHECHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE W MEAUIMHE, pajap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-mneus.

Jlemoncmpayuu

O6pazoBaHue ¥ pacIpoOCTPaHEHUE MOMEPEUHBIX U TTPOI0ILHBIX BOJIH.

KoneOmromieecs Te10 kKak HICTOYHUK 3BYKa.

HaOmronenue otpaskeHus U PEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenue natepdepeniinu u Audpakiiuu MEXaHUIECKUX BOJTH.

3BYKOBOM pE30HaHC.

HabGnronenue cBsizu TpPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOU U
9aCTOTOM KOJeOaHMUIA.



HccnenoBanne  CBOMCTB ~ JJIEKTPOMArHUTHBIX — BOJIH: OTpakCHUE,
pesioMJIeHUE, Mo pu3anus, Tudpakius, uHTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckass ontuka. IIpsMonmHENHHOE pacnpoCTpaHEHHE CBETa B
OHOpOIHOM cpene. JIyd cBera. TOUEUHBIN HCTOYHHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoeHne n3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeh
npenomiicHus. llonmHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbli yroa IMOJHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcust ceeta. CiioxHbIM cocTaB Oenoro cseta. L[BeT.

CoOuparomyie u pacceuBaromiue JuH3bl. ToHkass nuH3a. DokycHOe
pacCTOsITHUE W ONTHYECKas cuiia TOHKOW nuH3blL. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccenBaromux guH3ax. Gopmyna TOHKOW JHMH3BI. YBEIUYCHUE,
JTaBaeMo€ JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONITHKH.

BonnoBas ontuka. Wutepdepenuus cBeta. KorepeHTHbIE HWCTOYHUKH.
VYcaoBus HaOMOAEHUS MAKCUMyMOB M MHUHMMYMOB B HUHTEp(EpPEHIMOHHOU
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakunonHas pemérka. YcClIoBUE HaOIIOIEHUS
[JIABHBIX ~MAaKCUMyMOB TIpM TMAaJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKLIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTpPOMCTBA M TMPAKTHUUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOEKIIMOHHBIM amnmapar, MHKPOCKOI, TEJIEeCKOM, BOJIOKOHHAs
ONTHKA, TU(PPAKIMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE paclpOCTpaHEHUE, OTPAKEHUE U MPEJIOMIICHUE CBeETa.
OnTuyeckue npuOOpHI.

[TomHOE BHYyTpeHHEE OTpakeHue. MoJienb CBETOBOA.

HccnenoBanune CBOMCTB H300paKeHUH B JTMH3AX.

Mopenu MUKpOcKoma, TeJIECKOIa.

Habmronenune naTepPEpeHITNN CBETA.

HaoOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHnue cuekTpa ¢ HOMOIIbIO TPU3MBI.

[Tomydyenue cexTpa ¢ TOMOIIEI0 TUGPAKITMOHHON PEIIETKY.

Hab6nronenue nossipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBOMCTB M300paKEHUM B JIMH3aX.
Habmronenue aucnepcuu ceTa.

Pa3nes 6. OcHOBBI cHIENMATBHOI TEOPHUH OTHOCUTEIbHOCTH
I'paHnnbl  IPUMEHMMOCTH  Kilaccnyeckod — MexaHuku.  llocrynarsr
CIIEIMAIBHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJIYJSI CKOPOCTH
CBETAa B BAKyyMe€, IIPUHLUII OTHOCUTEIBHOCTH DUHINITEHHA.
OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpPAICHUE
JUIMHBI.
DHEPrus U UMITYJIbC PENSTUBUCTCKON YaCTHULIBI.

CBsI3p MacChl C JHEPTUEH U UMITYJILCOM PEIIATUBACTCKON YaCTHUIIBL. DHEPTUS
IIOKOSI.

Pa3znen 7. KBantoBasi puszuka

Tema 1. Jnemenmuvt K6AHM OGO ONMUKU

®otonsl. opmyna [Inanka cBs3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTUs
Y UMITyJIbC (POTOHA.

OtkpsiTue u uccnenoranue poroddpdexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dbotorddexra. YpapHenue IDiinmreHa s Gorodrddexra. «KpacHas rpaHuna»
dboToaddekra.

JaBnenne ceera. OnbiThl 1. H. JIebenena.

XHAMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M TMPAKTHUYECKOE MPUMEHEHHUE: (POTORIEMEHT,
(doTomaTUYMK, COJIHEUHAsl OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(¢deKT Ha YCTAaHOBKE C IIMHKOBOM IIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (hoTodPdeKTa.

CBeToauo.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUrO o -4acTHII.
[Lmanerapnas mopmens aroma. llocrymarel bopa. M3nydeHwe W moriomieHue
(GOTOHOB MpU TEpexoje aToMa C OAHOTO YpPOBHS HSHEPruuM Ha Apyrou. Bumw
criekTpoB. CHEKTp YpOBHEHN 3HEPTUH aTOMA BOAOPOJA.

BonnoBele cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckynsspHO-BOIHOBOM
Tyau3M.

CHoHTaHHOE U BBIHYXJEHHOE U3JIyYEHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJIbHBINI
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIA KOMIBIOTED.



Jlemoncmpayuu

Monuens onbita Pesepdopna.

OnpeneneHue AJIMHBI BOJIHBI Ja3epa.

Hab6nronenue nuHelyaThIX CIEKTPOB U3ITYYECHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Habmronenue nuHe4aToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CIOXHOCTh CTpoeHus siapa. OTKphITHE
pagnoaktuBHOCcTH.  OmbiTel  Pesepdopma  mo  ompepeneHuio  cocTaBa
paanoakTuBHOTO u3nydeHus. CBoictBa anbda-, OeTa-, raMMma-U3ITydCHUS.
Binsinue paguoakTHBHOCTH Ha JKUBBIE OPTraHU3MBI.

OtkpeiTHEe TMpoTOHA W HehTpoHa. Hykinonnas mopmens siapa [eiizeHOepra—
NBanenko. 3apsn saapa. MaccoBoe uucio siapa. M30Tonsl.

Anbda-pacnan. OJEKTPOHHBIM M TO3UTPOHHBIM Oera-pacnazg. [‘amma-
U3JIydeHue. 3aKOH PaJMOaKTUBHOIO pacmaja.

DHeprus CBA3M HYKJIOHOB B szipe. SAnepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakunu. JleneHue U CUHTES s1Iep.

SAnepubrit peakrop. TepmosimepHsiii cuuTe3. IIpoGrembl M TMEPCHEKTUBHI
SIIEPHOM SHEPrETUKU. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE ITO3UTPOHA.

Metobl HAOJIIOACHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YaCTHII.

@dyHaMeHTalIbHbIE B3auMOoieicTBUs. EMUHCTBO (pm3nueckoii KapTUHBI MUpA.

TexHuueckne yCTpOMCTBAa U MPAKTUUECKOE NMPUMEHEHHUE: TI03UMETP, KaMmepa
Buiibcona, simepHbIit peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIIUX YaCTHIL.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nesn 8. DiieMeHTHI aCTPOHOMMH ¥ ACTPOPUZUKHU

DTarnel pa3BUTUSL aCTpOHOMUU. [[puKiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3nus, sipkue 3BE3MAbI, IJIAHETHI, UX BUIUMOE
IBUKCHHUE.

ComnHevHast cucTeMa.

Connne. ConHeuHass akTUBHOCTh. Mcrtounuk sHeprun CoJiHIIA M 3BE3.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. J[narpamma «CHEKTpajbHBIM Kiacc —
CBETHUMOCTBY». 3BE3IbI TJIABHOW IIOCIIENOBATCILHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW MOCJIEN0BATEIBLHOCTA. BHYTpeHHEE CTpOECHUE



3B€311. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXKACHUHU U 3Bodtounn CoJHLA U
3BE3/. DTaImbl )KU3HU 3BE3I.

Mneunsiii [lyte — Hama I'anaktuka. [lonoxenue u nuxenue CosiHLIA B
I'anaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sSApax
rajgakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa066:1a. Pazberanue rajakTuk.
Teopus bonbmoro B3peiBa. PennkroBoe nsimydeHue.

Macmrabnas ctpyktypa Beenennoit. MertaranakTuka.

Hepeménubie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabmtonieHust HEBOOPYXEHHBIM TJ1a30M € MCHOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUWIOKEHUHN JJI ONPENESICHUs MOJ0KEHN HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3us1 CEBEPHOIO MOMYMIAPHS U IPKHUE 3BE3MBI.

Ha6nronenus B teneckon Jlynsl, mianer, Mneunoro Ilytu.

O0o0maroniee NOBTOPEHUE

Ponp ¢u3uku M acTpOHOMHMM B SKOHOMHMYECKOH, TEXHOJOTHYECKOH,
COLIMAJIbHON M 3THYECKON cepax JesTeIbHOCTH YEJIOBEKa, pOJib U MECTO (U3UKU
Y ACTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA, POJb (PU3NYECKON TEOPHUH
B (OpPMHpPOBAHUU TPEACTABICHUM O (PU3NYECKOW KapTUHE MHUPA, MECTO
(u3nyecKkoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MIPEJICTABJIEHUM O TIPUPOJIE.

MexknpeaMeTHbIe CBA3U

Nzyuenne kypca gusuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
y4ETOM COZAEPKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCaMM MaTE€MaTHKH,
OMOJIOTHUH, XUMUH, T€Orpa(ru U TEXHOJIOTHH.

Meowxcnpeomemuvie nousimusi, CBA3aHHbIE C M3YYEHHEM METOIOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAay4YHbIM (aKT, TUNoTe3a, (pu3nueckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJIEIIMPOBAaHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHUWE CHUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKHE
(YHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHl U MX NPOCKUHWH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MIPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKUWN, MPHU3HAKU TOAOOUS TpPEyrojIbHHUKOB,
oTmpeseeHUe TUIOIAIN TIIOCKUX GUTYp B 00BhEMa Tell.

Buonocus: »nekTpuyeckue SBIECHUS B JKUBOM Mpupoie, KoseOaTelbHbIE
JIBUKEHUS B KUBOM MPUPOJAE, ONITHUYECKUE SBJICHUSA B JKUBOU MPUPOJIE, ACUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl O00pa30BaHUSl KPUCTAUIMUECKONM pEIIETKH, CHEKTPaIbHBIHI
aHaus.



l'eoepagusa: wmarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KA MArHUTHBIX Py,
doToChEMKA 36eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonoeus: JNUHUU BJIEKTpOINEpeaady, TEHEpaTop IEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS TI€4b, pajap, PaauoNpUEMHUK, TEJIEBU30P,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJOKOHHAsl OMNTHKA,
coJiHeyHas 6aTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMs ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO TpenMmeTa «®Pu3mka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanusi (0a30BbIil YPOBEHB) JOJDKHO OOCCIICUHUTHh JOCTIDKCHHUE CIIETYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHUS Y4eOHOro npeameTa «Du3nkay JOJIKHbBI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOMIMXCSA PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHHX  YyOEXIEHUH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PAaCIIMPEHUE >KU3HEHHOTO
OMbITa U ONBITA JAEATEIBHOCTA B MPOLECCE PEaTU3alMi OCHOBHBIX HANpaBIICHUN
BOCITUTATEIbHOM JIEATEIbHOCTH, B TOM YUCIIE€ B YACTH:

1) rpaIaHCKOTr0 BOCIIATAHMSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUU 00YUAIOIIETroCsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOILIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX TYMAaHUCTUYECKUX H
JEMOKPaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIbHOCTh B UHTEPECAX IPa)KJaHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3alNHY;

YMEHHUE B3aHMOJIENICTBOBATH C COLMAIbHBIMA NUHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKON JEATEIIBHOCTH,

2) NaTPUOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOU rpaXJaHCKON VJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJIApCTBEHHBIM CHMBOJIAM, JOCTHXKECHUSIM
POCCHUNCKUX YUEHBIX B 001aCTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMIO U IPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHUCJE B
NEATEIIbHOCTA YYEHOI0;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3CTeTHYECKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKJIIOUYas 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero Gu3ndyeckoil Hayke;



5) TpyA0BOT0 BOCIUTAHMS

MHTEpPEC K PA3IMYHBIM cdepaM NpodecCHOHATBbHON NEeATEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBINA BBIOOD
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B OOJIACTH
(bU3HKY HA TIPOTSKEHUU BCEH KU3HH,

6) K0JI0rHYeCKOro BOCHIUTAHMSA:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpPbl, OCO3HAHHE TJI0OATHEHOTO
XapaKTepa 3KOJOTUYECKHUX MPOOIIeM;

IJTAHUPOBAHKE U OCYIIECTBICHUE JICUCTBUM B OKPYXKAIOIIEH Cpelie HA OCHOBE
3HAHMA LEJIeW YCTOMYNBOIO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpEHHE OIbITAa JEATEIBHOCTH HKOJOTMYECKOM HAIPaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 1O (PU3UKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE LEHHOCTH HAYYHOM JAEATENBHOCTH, TOTOBHOCTH B IPOLECCE
U3ydeHus: (UMK  OCYIIECTBIISITH  MPOEKTHYHD M HCCIIEIOBATEIBCKYIO
NeSATEeIbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIE AeiiCTBHS
ba3oBble JJoruyeckue aeiicTBUA:
CaMOCTOSITeIbHO  (DOPMyNHpOBaTh M aKTyaJIM3UpPOBaTh  IMPoOJIeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAETATH UENU JCATEIbHOCTH, 3/1aBaTh NapaMETPbl U KPUTEPUU UX
JIOCTHIKCHMS,
BBISIBJISITH ~ 3AaKOHOMEPHOCTA M MPOTHUBOPEYMS B  PaCCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IJIaH pelieHUs MPoOJIeMbl ¢ YYETOM aHallu3a HWMEIOIIUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLIEHUBATh PUCKH MOCIEACTBUIN AEATEIHbHOCTH;
KOOPJIMHUPOBAaTh W  BBHITIOJIHATH pabOTy B  YCJIOBHUSIX  peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HCHHBIX MTPOOJIEM.
Ba3oBrnle nucciienoBarejbckue AeiCTBYA.
BJIAZIETh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUEBBIMU MOHATUAMUA U METOAAMH
duznyecKoil HayKu;



BJIa/IETh HABbIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U IPOEKTHOMN NEATEIbHOCTH
B 00slacT (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUsl 3a/ad (PU3UYECKOTO COJAEpKAHUs, MPUMEHEHHUIO PA3THYHBIX
METOJI0B MTO3HAHUS,

BJIAQJETh BHUAAMHU JIE€ATEIBHOCTH 110 MOJYYEHHUIO HOBOIO 3HAHHS, €ro
MHTEPIIPETAllUM, TMPEOOPA30BAHUIO U TMPUMEHEHHIO B Pa3IUYHBIX yYEOHBIX
CUTYaIIMIX, B TOM YHCIIE TIPU CO3/IaHNN YUYE€OHBIX TPOEKTOB B 001aCTH (PU3UKH;

BBISIBIISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIU3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHHs, HAaXOAUTh apryMEHThl JI1 JOKa3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a1aBaTh NapaMeTPbl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ pEIICHUS 3aJadd pe3yJbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaThH COOCTBEHHBIE 3a/Jayd B 00pa30BATEIbHON
JEeSATEIbHOCTH, B TOM YKCIIE IPU U3YYECHHUH (PU3HKHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTh 3HaHHUS MO0 (QU3UKE B MPAKTHYECKYI0 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJiaraTb OpUrHHAIbHbIE TOAXO0/bI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3a]1a4H, JOITYCKAIOIUE aJIbTEPHATUBHBIC PEIICHUS.

PabGora ¢ undgopmanmeii:

BJa/IeTh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJIEp)KaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYILIECTBIIATH IIOUCK, AaHalu3,
CUCTEMAaTH3ALMI0 U MHTEPIpPETalri0 MH(OpPMAIUMU pa3IMyHbIX BUAOB U (popM
MPEACTABJICHMUS;

OLIEHHBATb JIOCTOBEPHOCTh MH(OPMaLIUY;

UCIIOJIb30BaTh  CPEJICTBA  MH(POPMAIMOHHBIX M  KOMMYHHKallMOHHBIX
TEXHOJIOTHH B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aI[MOHHBIX
3a71a9 ¢ COOJIOJICHHEM TPeOOBaHWUM SProOHOMHKH, TEXHHUKH O€30IacHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TMpaBOBbIX M JTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3MYECKOTO COAEpPKAHUSA B PA3IUYHBIX (opMarax c
y4€TOM Ha3zHAYeHUs MH(DOpPMAIMU U 1IeJIEBOM ayJUTOPUH, BHIOUPAsi ONTUMAIbHYIO
(dopMy mpencTaBIeHUs U BU3yaTu3aliu.

KoMmyHnkaTHBHBbIE yHHBepcaIbHbIE yUeOHbIe 1eiicTBUS:
OCYUIECTBJISATh OOIIEHHME Ha ypokax (U3UKK UM BO  BHE-YPOUHOU
NEeATEIIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIUBUILYAIBHOU
paboTHI;

BBIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX JCUCTBUH € Yy4ETOM OOMIMX
MHTEPECOB M BO3MOKHOCTEN KaKJIOTO WIEHA KOJUIEKTUBA;

OPUHUMATh I[€IM COBMECTHOW  JEATEIIbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JCUCTBUS IO €€ JOCTHUKECHHUIO: COCTABJATH IUIAH JICMCTBUU,
pacupenensiaTb pojad € YYETOM MHEHHM YYaCTHHKOB, OOCYKIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYAaCTHHKAa KOMaHIbl B
oO1IuMi pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSM;

npeajaraTb HOBBIE IPOEKTHI, OLCHUBAaTh HJIEH C IO3ULUH HOBU3HBI,
OpUTHMHAIBHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISTh TO3UTHBHOE CTPATErMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaLMSIX, TPOSIBISITH TBOPYECTBO M BOOOpaKEHUE, OBITh MHULIUATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSATENIbHO OCYLIECTBISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3NMKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IJIaH PEUIEHUS PACUETHBIX M KAaYeCTBEHHBIX
3a/1a4, IU1aH BBINOJHEHUS MPAKTUYECKOU paboThl ¢ Y4ETOM UMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEU U MPEATIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclIMpaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUMN;

JieaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBATH €ro, Opath Ha ceds
OTBETCTBEHHOCTh 3a pELICHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

croco0CcTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIIMU B 00JacTH
(U3HKHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYAallMsiIM, BHOCUTh KOPPEKTUBBI B J€ATEIILHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJaJeTh  HABBIKAMM  IO3HABATENBbHON  pedJekcud KaKk  OCO3HaHUs
COBEpILIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX IMPOILIECCOB, WX PE3YJIbTATOB U
OCHOBaHU;



MCIIOJIB30BaTh MPUEMBI pedICKCUH JIJIST OIICHKH CUTYaIllH, BRIOOpAa BEPHOTO
pelIeHMUS;

YMETh OIIEHWBATh PUCKU W CBOCBPEMEHHO MPUHHUMATHh PEIICHUS 10 MX
CHUKEHUIO;

OpUHUMATh MOTHUBBI M apryMEHTBl JAPYTMX NPU aHalM3e pe3yJbTaToB
NEeSITebHOCTH;

NpUHUMATh ce0s, TOHMMAasi CBOM HEJIOCTAaTKU U IOCTOMHCTBA;

OpUHUMATh MOTHUBBI M apryMEHTBl JAPYTMX TpPH aHalM3e pe3yJbTaToB
JeSITeIbHOCTH;

NPU3HABATH CBOE MIPABO U MPaBO JIPYTUX HA OIIMOKHU.

B mporecce pocTHX)EHUST JTUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaMMBbI
no ¢u3uke IS YPOBHS CpEeAHEro oOmiero oo0pa3oBaHUs y OOyYaromuxcs
COBEPIICHCTBYETCS YMOILIMOHAIIbHBIN WHTEIJICKT, MpeIoIararoun
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOW AMOIIMOHAILHON CEpHI,
OBITh YBEPEHHBIM B CEO0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJEHHE, CIIOCOOHOCTh AaJanTUpPOBATHCA K
OMOITMOHAIEHBIM U3MEHEHHSIM | TPOSIBISATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTpEeMJICHHE K JOCTH)KCHUIO 1IETTH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE [EHCTBOBATH HUCXOJ M3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COMIEPEIKUBAHUIO;

COIMATBHBIX HABBIKOB, BKITFOUAOIINX CITOCOOHOCTh BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMHU, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3pemaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy obyuyenus B 10 kiacce mpeaMmeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Yy 00YJAIOIITUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3UKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOMN JIEITEIbHOCTH JIFOJIEH;

YUUTBIBATh TPAHUIBl TPUMEHEHUS M3YyYEHHBIX (U3UYECKUX MOJICIICH:
MarepualibHasi TOUKa, MHEpLUHUAJIbHAS CUCTEMA OTCUETa, a0OCOIIOTHO TBEPAOE TETO,
WJICAUTbHBIN a3, MOJEIHU CTPOCHUS Ta30B, KUJIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] IpU pelieHu GU3NIECKUX 3a/1ay;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHMS BEIIECTBA U
AJIEKTPOJAMHAMMUKH:  PAaBHOMEPHOE W  PABHOYCKOPEHHOE  MPSIMOJUHENHOE
JBIDKCHUE, CBOOOJHOE IaJICHHE TeJ, JBM)KCHHE IO OKPYKHOCTH, HWHEpIIUS,
B3auMoOIecTBUE Tel, Au(y3us, OpPOYHOBCKOE ABUKEHHUE, CTPOCHUE JKHUIIKOCTEH
U TBEPIBIX TEJ, U3BMEHEHNE 00BEMA TeIl MPU HarpeBaHuu (OXJIaXKIEHUH ), TETIOBOE
paBHOBECHE, HUCHApPEHHE, KOHJCHCALMS, IJIaBJICHUE, KPUCTAUIM3ALMSA, KUIICHUE,
BJIAJKHOCTBH BO3]1yXa, MOBBIIICHNUE JABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocyZle, CBSI3b MEXAY MapaMeTpaMHd COCTOSIHHSI Tra3a B  HM30IpOLEccax,
BJIEKTPU3alM TEJ, B3aUMOJICVCTBHUE 3apsI0B;

OTIMCBHIBATh MEXAHWYECKOE JBHIKEHHE, HMCIOJB3Ys (PU3HYECKHUE BEIUUUHBI:
KOOpJIMHATa, IyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHuJa,
WMIYJIbC TE€JId, KUHETUYECKAsl SHEPrus, MOTCHIMAIbHAS SHEPrUsl, MEXaHUYeCKas
paboTa, MexaHWYecKas MOIIHOCTh; IPW OIKMCAHMH TIPABUIBHO TPAKTOBATh
(U3UYECKUI CMBICT HCIOJB3YEMbIX BEJIWYUH, WX OOO3HAUCHUS W CIUHUIBI,
HaxoAUTh (GOPMYJIbI, CBA3BIBAIONINE JTAHHYIO (U3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMUMHAMM;

ONKMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIC SIBIICHUS,
UCTIONB3YysS (U3WUECKUEe BEJIWYMHBI: JIaBJICHUE Trasza, TeMIeparypa, CpeIHsis
KUHETUYECKAsi DHEPrus XaOTUUYECKOrO JBUKEHUS MOJIEKYJ, CPEIHEKBaApaTUYHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI JHEPTHs, paboTa rasa,
KO(PPUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JABUTATENS; IIPH OIMHCAHUH
NPaBUJIBHO TPaKTOBaTh (DU3WYSCKUH CMBICT MCIOJB3YEMbIX BEJIWYWH, UX
0003HaYEHUsT W CAUHUIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOLIME JIAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMHU BEJIMUUHAM;

OIUCHIBATH U3YUYECHHBIC AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECCKUE
SIBJICHUS (IIPOILIECCHI), UCIOIB3Ys (PU3MUECKHE BEIWYMHBI: AJICKTPUUYSCKUIN 3apsi,
AJIEKTPUYECKOE T0JIE, HAMPSKEHHOCTh MOJIsSI, TOTEHIINAJ, PA3HOCTh MOTEHIIUAJIOB;
IpyU ONHCAHWM TMPABWIBHO TPAKTOBAaTh (HU3UUYECKUH CMBICI MCIOJIb3yEMbIX
BEJIMYMH, UX OOO3HAYCHMS U EJIWHHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BETMYUHY C IPYTUMH BEIMUYNHAMH,

aHaJIM3UPOBaTh (PU3UYECKUE MPOILIECChl U SBJICHUS, UCIOB3Ys (U3UYECKUE
3aKOHBI W MIPUHIUNBL: 3aKOH BceMupHOTO Tsrotenus, I, I u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHUS WMITYJIbCa,
NPUHIUIT CYNEPHO3UIMUA CHUJI, NPUHIUI PABHOMPABUS HWHEPIUAIBHBIX CUCTEM
OTCYETA, MOJICKYISIPHO-KMHETHYECKYI0 TEOPHUI0 CTPOCHMSI BEIIECTBA, T'a30BBIE
3aKOHBI, CBA3b CPEIHEN KUHETUYECKOW YHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
aOCOIOTHON TeMIepaTypou, MEepPBhIH 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHCHUS
3JIEKTPUYECKOTO 3apsiaa, 3akoH KylloHa, mpu 3TOM pa3inyarh CIOBECHYIO



(GopMyTUPOBKY 3aKOHA, €r0 MATEMaTUYECKOE BBIPAKEHUE M YCIOBUS (TPAHMIIBI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIUIBLI  JCUCTBHUS MAallWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3jinyaTh YCJIOBHUS MX O€30IACHOIO HMCIOJIb30BAHMS B
MOBCEIHEBHOM )KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCICAOBAHUIO (PU3UYECKHUX SIBICHUN U
IPOLIECCOB € HCIOJb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEpPEHHI, IPU 3TOM
dopmynupoBath mpobieMy/3agady W TUINOTE3y Y4YEOHOro HKCIEPHMEHTa,
co0upaTh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYAOBaHHWSA, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBO/IBI;

OCYUIIECTBJISTh MPSIMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEJIUYWH, MPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh M3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN N3MEPEHNUN;

UCCIENOBATh  3aBUCUMOCTH  MEXJ1y  (U3MYECKUMU  BEIIMYMHAMU  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, MPHU STOM KOHCTPYUPOBATh YCTaHOBKY,
buKkcHpoBaTh PE3yNbTAThl MOJYYCHHOW 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B
BHJI€ TaOJIUII U TPa(UKOB, JA€NIaTh BEIBOABI IO pe3ybTaTaM UCCIIEI0BaHNUS;

co0roaTh NpaBuiia 0€30MacHOrO TpyJa MpH MPOBEJCHUHN HCCIEIO0BaHUMN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOM W MPOEKTHOU
JEeSATEIBbHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THblE 3aJa4dl C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIO,
UCTIOJIb3YsI (PU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIN3a YCJIOBUS 3a/1a4u
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,
HE0OXoAMMBbIE I €€ PElIeHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTh
MOJIYYEHHOTO 3HAYCHHS (PU3UUECKON BEIIMYUHBI,

pelaTh Ka4eCTBEHHBIEC 33/1a4l: BHICTPAUBATh JOTUUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C ONOpOMl Ha M3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3udecKue sIBJICHUS;

UCIIOJIb30BaTh  MpPU  pEIICEHHH  y4yeOHbIX  3aJa4  COBpPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTUM JIJISl TIOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALIUN
U TIPEJICTaBIICHNs YYeOHON M HAYYHO-TIOMYJISPHON MHGOPMAIINH, TTOTYYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTydaeMyr0 HHHOPMAITHIO;

NPUBOJUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOEKHbBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHUE TMPOIECCOB OKPYXKAIOLIEr0 MHUpPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUSI MO (U3HKE B MOBCEIHEBHOW >KU3HU
g obecriedeHnst 6€30MacHOCTH MPU OOpAIEHUH ¢ MPUOOpaMU U TEXHUYECKUMHU



yCTpOMCTBaMH, JIJIsl COXPAaHEHUS 3I0pPOBbS U COOJIOJECHUSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOILEH CPEJIE;

paboTaTh B TpyHme C BBHINOJHEHHEM pPAa3jMYHbIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBAaTh pabOTy TPYIIBL, PAIHOHATBHO pPACIPEACNATh OOS3aHHOCTH H
IJIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATh
BKJIAJl KaXKJIOTO U3 YYACTHUKOB I'PYIIIIBI B pEIICHUE pacCMaTPUBAEMON TPOOIIEMBI.

K konmy oOyuenuss B 11 kJiacce mpeaMeTHBbIE pe3ybTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y 00YJAIOIIMXCS YMEHHIMA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTH JIFOJEH, LEJIOCTHOCTh M E€IUHCTBO
(pu3nyecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl TNPUMEHEHHMS] HU3YYEHHBIX (PU3NYECKUX MOJEIIEH:
TOYEUHBIA IJIEKTPUUECKUM 3apsJl, JIyd CBETA, TOUEUHbIM UCTOYHUK CBETA, SACPHAS
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO siipa MpPU pPEIICHUU (U3HUYECKUX
3a/1ad;

pacrno3HaBaTh (pU3NYECKUE SIBIECHUS (IPOLECChl) U OOBICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMHUKY U KBAHTOBOW (DPM3UKH: AJEKTpUYECKasi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEWCTBUS TOKAa, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasi WHIAYKUHWA, JEWCTBHE MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM M JIBWXKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHbIE KoJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXKEHHUE, NPEIOMIICHHE,
uHTepdepeHuus, audpakuus W TOJApU3aLUs  CBETa, JUCHEPCUsi CBETa,
dboTornekTpuueckuit 3pdext (potorddekT), cBeToBOE NaBICHUE, BOSHUKHOBECHUE
JUHEWYATOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHass M HCKYCCTBEHHAs
PaAMOAKTUBHOCTE;

ONKCHIBATh W3YYEHHBIE CBOWCTBA BEIIECTBA (JIEKTPUUYECKHE, MArHUTHBIC,
ONTHYECKHE,  JJIEKTPUYECKYHD  IPOBOJUMOCTh  Pa3IU4HBIX  Cpel) U
ANIEKTPOMATHUTHBIE SABJICHMS (IIPOLIECCHI), HUCIONb3Ys (PU3NYECKHE BEIUYUHBI:
ANEKTPUYECKUM 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHUMAJIOB, 3JEKTPOABMKYIIAs CUja, paboTa TOKa,
WHAYKUUS MarHUTHOrO MoJisA, cuia Ammepa, cuia JIopeHua, WHIYKTHBHOCTb
KATYLIKHA, 3HEPrusl 3JEKTPUYECKOIO0 M MArHUTHOTO MOJEH, MEepUoJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsiji M CHia ToKa B IIpoliecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUU, (POKYCHOE pacCTOsSHHE W
ONTHYECKasi CHUjla JIMH3bI, MPU OINHUCAHUHU MPABWIBHO TPAKTOBaTh (PU3MUECKHIA
CMBICTT HCIOJB3YyEMbIX BEJIWYUH, HUX OOO3HAUYEHHUA U EOUHHIIBI, YKa3bIBaTh
(GopMyIibl, CBS3BIBAIOIIME JIaHHYI0 (PU3MYECKYI0 BEIUYMHY C JAPYTUMHU
BEJINYNHAMU;



ONUCHIBATh M3YYCHHBIE KBAHTOBBIE SIBIICHUSI W TMPOIIECCHI, KCIOJIb3Ys
¢u3nueckue BEIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUsI U UMIYJILC (POTOHA, MEPUOJI TOJIypaciajia, SHEPTHUs CBSI3U
aTOMHBIX SJIep, NpPU ONUCAHUM TPABWIBHO TPAKTOBATH (U3UUECKUN CMBICI
WCIIOJIB3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS] W EAUHUIILI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMU BEJIUYHHAMH,
BBIYHCIIATH 3HAaUCHUE (PU3NYECKON BETUUUHBL;

aHAIM3UPOBaTh (U3MUYECKUE MPOLECCHl U SBJICHMS, UCIONb3YS (HU3UUECKUE
3aKOHBI U MPUHLMIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U NapaJIEILHOTO
COCMHEHUA NPOBOAHUKOB, 3aKOH JlKoyms—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
UHIYKIHWH, 3aKOH MPSAMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE JiHIITeHHa s (oTodddekra,
3aKOH COXPaHEHUs JHEPruM, 3aKOH COXPAHECHMS HMITYJIbCa, 3aKOH COXPaHCHMS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHUsS MacCOBOTO YMCIa, MOCTYyNaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpu 3TOM pa3inyaTh CIIOBECHYIO (POPMYITHUPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE U YCIOBUS (TpaHUIlbl, O00JIACTH)
IPUMEHUMOCTH;

OTIPENICIISTh HAIIPABJICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuJibl AMriepa u cuiibl JIopeHia;

CTPOUTh W OMNHUCHIBATH M300pAKEHHUE, CO37aBAEMOE IUIOCKUM 3E€pKajioM,
TOHKOM JINH30;

BBIMIOJHATh AKCIEPUMEHTHI MO HUCCIEIOBaHUIO (U3UYECKUX SIBJICHUN U
MPOIIECCOB C HCMOJIb30BAHUEM TMIPSMBIX M KOCBEHHBIX HM3MEPEHHI: TPU HTOM
dbopmynupoBath mpobieMy/3amady W THIOTE3y Yy4eOHOTO OKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJI0KEHHOTO OO0OpYyIOBaHUS, MPOBOAUTH OMBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYILIECTBIISTh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaATh ONTUMAJIBHBIA CMOCOO0 W3MEPEHUS U MCIOJIb30BAaTh H3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIUYMH C HCIOJIH30BAHUEM
MPSAMBIX HM3MEPEHUH: TMpPU DTOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3WUYECKUX BEJIMYMH B BHUEC TaOJUIl U
rpaduKoB, AeNaTh BEIBOBI 110 PE3yIbTaTaM MCCIIEAOBAHNUS,

coOmro/1aTh MpaBwiia 0€30MacHOT0 TPyJa MPU MPOBEJACHUU HCCIEOBAaHUN B
paMKax yd4eOHOTrO OKCIEPUMEHTa, Y4YeOHO-MCCIIENOBATEILCKOW W TMPOCKTHOM
JESTETLHOCTH C HCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000py10BaHUS;

pemiaTh pacu€THble 3aJaud C SIBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCIIONB3Ys GU3UYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 33/1a4u



BBIOMpATh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUUYMHBI U (POPMYIIHI,
HEOOXOAUMBIE JUIsl €€ pelleHusl, MPOBOAUTHh PACUEThl U OLEHUBATh PEAIbHOCTD
MOJy4YEHHOTO 3HaueHUs (PU3NMUECKON BEIHMUUHBL;

pelaTh KaueCTBEHHBIE 3aJau: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LEMOYKY PAaCCYKIEHUM C OMOpOl Ha M3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU H
(uznyeckue sIBICHMUS;

UCIOJb30BaTh  IMpPU  pPEIIEHUM  y4yeOHBIX  3aJa4  COBpPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOTUH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPECTaBIICHUSI YYCOHON M HAay4YHO-TIOMYJSIpHOU MH(GOpPMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIHUIO;

OOBSICHATh NPUHLMIIBI JCHCTBUS MalIMH, HOpUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBUS MX 0€30IaCHOIO MCIOIb30BaHUs B MOBCEIHEBHOMN
KU3HU;

OPUBOJUTH IPUMEPHI BKJIaJla POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUIA;

HCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOU KU3HU
Ul o0ecreyeHus: 0€30NaCHOCTH MpU OOPAIEHUH C MPUOOpPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JII COXPAHEHUS 30POBbS M COOJIOJIEHUS HOPM 3KOJOTUYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH Cpeie;

paboTaTh B TIpyNIEe C BBIIOJHEHHUEM pa3JIUYHbIX COLMAIBHBIX POJIEH,
IJIaHUPOBATH PabOTy TPYMIbl, PALHMOHATIBHO PpACHIPEAENsITh OOS3aHHOCTH H
IJIAHUPOBATH AESITENBHOCTh B HECTAHAAPTHBIX CUTYALUSIX, aIeKBATHO OLICHUBAThH
BKJIAJl K&XKJJOTO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pACCMAaTPUBAEMOM IIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Haumenosanue
No

pa3aesioB U TeM
n/n

NPOrpaMMmblI

KoandyecTBO 4acoB

KonTpo
Bcero JbHBIE

padoThI

IIpakTHyeck
ue padoTsbl

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTejibHbIE

pecypchl

CIHCOK HTOTOBBIX
IVIAHUPYEMBIX
pe3yJabTaToB ¢ YKa3aHUEM
3TanoB ux GopMupoBaHUS

Chnucok
OIlEHKH
HTOIOBBIX
IUIAHUPYEMBbIX
pe3yJabTaToB

Pazgen 1. PU3UKA U METO/IbI HAY

YHOI'O ITIO3HAHUA

11 duszuka u METOIbI
' Hay4HOT'O TI0O3HAHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

-00BSICHITH U aHATU3UPOBATH
pOJIb U MeCTO (PU3HKH B
dbopmupoBaHUU
COBPEMEHHON Hay4yHOUN
KapTUHBI MUDPA, B Pa3BUTUU
COBPEMEHHOU TEXHUKHU U
TEXHOJIOTHH, B IPAKTUYECKON
JIESATEIILHOCTH JIIOJEH;
-XapaKTepU30BaTh
B3alMOCBS3b MEXY
(bu3HUKON U IPpYyruMu
€CTECTBEHHBIMH HayKaMH;
-XapaKTepU30BaTh
CHUCTEMHYIO CBSI3b MEXY
OCHOBOINOJIAralOIIUMHU
Hay4YHBIMU MTOHATUAMM:
MIPOCTPAHCTBO, BpEM,
Matepus (BEIIecTBo, moie),
JBUKEHHE, CUIIA, DHEPTHS

-YCTHBIN OIPOC

Hroro no pazneny

Pazgen 2. MEXAHUKA

2.1 Kunemaruka

bubnmuoreka [JOK
https://m.edsoo.ru/7f41bf72

-penaTh NpaKkTUKO-
OPUEHTUPOBAHHbIC

-YCTHBIH OIIPOC
-penieHue3anay



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

Ka4eCTBEHHBIE U PacYETHbIC
(du3nveckue 3a1a4u ¢ OMOPoO
Ha U3BECTHBIC (PU3NYECKUE
3aKOHBI, 3aKOHOMEPHOCTH U
Mozenu (MaTepralibHast
TOYKa); -O0BSACHATDH yCIOBHUS
NpUMEHEHHS (PU3NICCKUX
MOJIeJICH MPHU PEIICHUU
(bu3nUecKux 3a/1a4, HaXOIUT
aJICKBaTHYIO MPEI0KECHHOM
3ajaue PU3NUECKYIO MOJICIb,
pasperniaeT npoodsemMy, KaK Ha
OCHOBE UMECIOIINXCS 3HAHUH,
TaK ¥ MPH MOMOIINA METO/I0B
OLICHKH;

-CaMOCTOSTEIbHO
KOHCTPYUPOBATh
HKCIIEpUMEHTAIbHbIE
YCTaHOBKH IS TPOBEPKH
BBIJIBUHYTBIX THIIOTE3,
paccuuThIBaeT a0COJIIOTHYIO
¥ OTHOCHUTEIIHHYIO
MIOTPEITHOCTH;
-aHAIM3UPOBATH TPAHUIIBI
IPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, IOHUMATh
BceoOIHil Xxapakrep
(byHIaMEeHTAILHBIX 3aKOHOB
Y OTPaHUYEHHOCTh
WCTIOJIb30BaHUS YACTHBIX
3aKOHOB

2.2

JnHaamuka

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

-pemaTh MPaKTHKO-
OpUEHTUPOBAHHBIE

-YCTHBIN Onpoc



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

Ka4eCTBEHHBIE U PacYETHbIC
¢bu3nyeckre 3a1a4u ¢ ONOpon
Ha U3BECTHBIC (PU3NYECKUE
3aKOHBI (3aKoHBI HbtoTOHA,
3aKOH BCEMHPHOTO
TATOTEHUs, 3aK0H ['yKa),
3aKOHOMEPHOCTH U MOJIENH;
-00BSACHATH YCIOBUS
IpUMEHEHUS (PU3NYECKUX
MoJieJiel TP pelIeHud
bu3nueckux 3a1a4, HaXOIUT
aJICKBATHYIO IIPEUI0KEHHON
3ajaue (pU3MUECKyI0 MOJIEIb,
paspemiaeT npooyieMy Kak Ha
OCHOBE UMECIOIINXCS 3HAHUH,
TaK ¥ MPH MOMOIIN METO/I0B
OLIEHKH;

-00BSICHATD TPAHUIIBI
PUMEHEHHS N3Y4EHHBIX
buznyeckux mMojenel npu
peneHnH (PU3NYECKUX U
MEXITPEIMETHBIX 33/1a4;
-CaMOCTOSTEIbHO
KOHCTPYUPOBATh
AKCTIEpUMEHTAIbHBIC
YCTAHOBKH IS TPOBEPKH
BBIJIBUHYTHIX TUTIOTES,
paccuuThIBaeT ad0CONIIOTHYIO
¥ OTHOCHUTEJIBHYIO
MOTPEIIHOCTH;

-00BSACHATH NPUHLUIIBI
pabOTHI ¥ XapaKTEPUCTHKH
U3yYEHHBIX MAIlUH,




MPUOOPOB M TEXHUIECKUX
YCTPOICTB

23 3aK0oHEBI COXpaHCHH: B

MEXaHUKEC

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

-pemaTh NPaKTHKO-
OpPUEHTHPOBAaHHbIE
Ka4yeCTBEHHbIE U PaCUETHBIE
¢du3nveckue 3a1a4m ¢ OMOPO
Ha U3BECTHBIC (PU3NYECKUE
3aKOHBI (3aKOH COXpPaHEHUS
HUMITYJIbCA, 3aKOH COXPaHEHUS
SHEPIUU B MEXAHHKE),
3aKOHOMEPHOCTH U MOJIENH;
-00BSACHATD YCIOBUS
NpUMEHEHHS (PU3NIECKUX
MOJIEJIEH IIPU PELICHUH
¢bu3nvecKkux 3a1a4, HaXOIUT
aJICKBATHYIO NPEUI0KEHHON
3a7jaue (pU3MUECKyI0 MOJIEINb,
pasperniaer npodieMy Kak Ha
OCHOBE UMEIOIINXCS 3HAHUH,
TaK ¥ MPH MOMOIIN METO/I0B
OLICHKU;

-00BSICHATD TPAHUIIBI
NPUMEHEHHS N3Y4eHHBIX
buznyeckux mMojenen npu
peneHnH (PU3NYECKUX U
MEXIMPEIMETHBIX 3a/1a4

-YCTHBIH OIIPOC
-[IpaKTHYECKast
pabora

Hroro no paszneny 18

Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-

3.1
KHHETUYECKOU TeOpHH

Bbub6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

-3HaTh CMBICJI OCHOBHBIX
IIOJIOXKEHUN MOJIEKYJIIPHO-
KUHETUYECKON TEOPHH.
YMeTh NPUBOIUTH ONBITHBIE

-YCTHBIN OIIPOC
-IpaKTUYECKas]
pabora



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

JI0Ka3aTeJIbCTBA OCHOBHBIX
IIOJIO’KEHUN MOJIEKYJIIPHO-
KMHETUYECKOM TEOPpUH;
-YMETb IIPUBOJUTH OIBITHBIC
JIOKa3aTeNNbCTBA OCHOBHBIX

MIOJIOKEHUN MOJIEKYJIIPHO-
KUHETUYECKON TEOPHH.

-yMeTh IPUMEHSTh
TEOPETUYECKHIE 3HAHUS K
PELICHUIO 3a/1a4 !
MIPaKTUYECKUX padoT

3. OCHOBBI 10 bubmuorexa [JOK
' TEPMOJIMHAMUKHI https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHHS Eub OK
3.3 Bemectsa. Ma3oBrle 5 nbnuorexa 1

epeXObl

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

-penaTh MPaKkTUKO-
OpPUEHTUPOBAHHBIC
KAueCTBCHHBIC U paCUETHHIC
(bu3HYecKue 3a/1a4u C OMOPOn
Ha U3BECTHBIEC (PU3MUECKHE
3aKOHBI (TIePBBIN 3aKOH
TEPMOJUHAMHUKH ),
3aKOHOMEPHOCTH 1 MOJIETIH;
-00BSICHSTH YCIIOBUS
MPUMEHECHUS (HPU3HUSCKUX
MOJIEJIEN TTPU PEIICHUH
bu3MYECKUX 3a/1a4, HAXOIUT
a/ICKBaTHYIO MPEITI0KEHHOM
3aaue (PU3UUECKYI0 MOJIENb,
paszpemiaeT mpobiaemMy Kak Ha
OCHOBE NMEIOIIMXCS 3HAHUM,
TaK ¥ TIPH ITOMOIIY METO/IOB
OIIEHKH;

-00BSICHSTH TPAHUIIBI
MPUMEHCHHUS N3YICHHBIX
busnueckux Mozenen npu

-YCTHBIN ONPOC
-peleHue 3aaay



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

peneHnH (GU3NIECKUX U
MEKIPEIMETHBIX 33/1a4;
-CaMOCTOSITEIBHO
KOHCTPYUPOBATh
HKCIIEPUMEHTAIbHbIC
YCTAHOBKH IS TPOBEPKH
BBIJIBUHYTBIX THIIOTE3,
PacCUUTHIBAET a0COIOTHYIO
Y OTHOCHUTEIIHYIO
HOTPEITHOCTH;
-XapaKTepH30BaTh
rio0abHbBIe TPOOIIEMBI,
CTOSIIIUE IIepest
4EJI0BCUECTBOM:
HHEPIreTUYECKUE, CHIPhEBBIE,
HKOJIOTUYECKUE U POJIb
(U3MKH B pEIICHUN ITUX
npobiuem;

-00BSICHATH MPUHIHIIBI
paboThI ¥ XapaKTEPUCTUKU
U3yYCHHBIX MAIlUH,
npuOOPOB U TEXHUYECKUX
YCTPOWCTB

Hroro no paszaeny

24

Paznen 4. JIEKTPOJAUHAMUKA

4.1 DneKTpocTaThKa 10 bubmorexa IIOK
https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN
4. AIIEKTPUYECKHI TOK. 12 bubnuoreka [IOK

Toku B pa3uyHbIX
cpenax

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

-peiaaTh NPAaKTHKO-
OpPHUCHTHUPOBAHHBLIC
Ka4€CTBCHHBIC U paC‘—IéTHBIe

¢du3nUeckre 3a1a4m ¢ ONOpPoi

Ha U3BECTHBIC (PU3NYECKUE
3aKOHBI (3aK0H OMma s
ydacTka 1enu, 3akod Oma

-YCTHBIH OIIPOC
-penieHue 3a1a4



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

JIJIs1 TIOJTHOM I1eTTH, 3aKOH
Jxoyns-JIenna, 3aKkoH
dapajest), 3aKOHOMEPHOCTH
U MOJICIIN;

-00BSCHATH YCIOBHS
NpUMEHEHHS (PU3NIECKUX
MojieJIel pH pelIeHnH
buznyecKkux 3a1a4, HAXOIUT
a/IeKBaTHYIO MPEATI0KEHHOM
3ajaue (PU3UUECKYI0 MOJIEIb,
paszpemaeT npobiaemMy Kak Ha
OCHOBE UMECIOIIHNXCS 3HAHUH,
TaK ¥ MpU MOMOIIH METOJI0B
OIICHKH,

-00BSICHATD TPAHUIIBI
MPUMEHEHUS U3YYEHHBIX
buznuecKkux Mojenei mpu
penieHny GU3NYECKUX U
MEXKMPEIMETHBIX 3a/1a4;
-CaMOCTOSITETTLHO
KOHCTPYHPOBATh
AKCIIEPUMEHTAIIbHBIE
YCTaHOBKH JIJTsI IPOBEPKH
BBIIBUHYTBIX THUIIOTE3,
paccuuThIBaeT aOCONOTHYIO
1 OTHOCUTEIIbHYIO

MTOTPEIITHOCTH
Hroro no pazgeny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68

YACOB ITIO [TPOTPAMME




11 KIIACC

Ne
n/n

Haumenosanue
pa3aesioB U TeM
NMPOrpamMMbl

KoaunuyecTBO 4acoB

Bcero

KonTpo
JIbHbIE
padoThI

IpakTn4
ecKue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Cnucox HTOroBbIX
IUVIAHUPYEMBbIX Pe3yJbTAaTOB €
yKa3aHUEM ITANoB UX
(popmupoBanus

CHnucok oueHKH
HTOTOBBIX
IJIAHUPYEMBIX
pe3yJbTaToB

Pazgen 1. QJIEKTPOJJUNHAMUKA

11

MaruutHoe noie.
DNeKTpOMarHuTHas
WHIYKIUS

11

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

- 1aBaTh OIPEICIICHUS TOHATHN:
MarHUTHOE TI0JIC, WHIYKIIHS
MarHMTHOTO TIOJIsl, BAXPEBOE
nosie, Cuita Ammnepa, cuia
JlopeHnna, peppomarHeTux,
noMeH, Temnepatypa Kiopu;
-J1aBaTh OMpeCIICHUE SIUHUIA
WHIYKIIAA MarHUTHOTO TIOJIS;
-TIEPEYHCIISATH OCHOBHBIC
CBOMCTBA MAarHUTHOTO TIOJIS;
-1300pakaTh MarHUTHBIC JIMHUU
MOCTOSIHHOTO MAarHuTa, MpsiMoro
MIPOBOJHHKA C TOKOM, KaTYIIKH C
TOKOM;

- HAOJIFOJATH B3aUMOIENCTBUE
KaTYIIKH C TOKOM U MarHuTa,
MarHUTHOM CTPEIKH U
MPOBOJHHKA C TOKOM, IEHCTBUS
MAarHMTHOTO ITOJIS Ha
JIBHKYTITYFOCST
3apsSKCHHYIOYACTHILY;

- hopMyIMpOBaTh 3aKOH AMIepa,
I'PaHMIIBI €70 MPUMEHUMOCTH;

- OIpENIeNSITh HAIIPaBIICHUE
JIMHUI MarHUTHOW MHIYKIUU
MAarHMTHOTO IIOJIS C IOMOIIBIO

-YCTHBII ONPOC
-TIpaKTHYeCKast
pabora



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

npaBuia OypaBuuka,
HaIlpaBJIeHUE BEKTOPOB CUJIbI
Awmriepa u cunsl JlopeHua ¢
IIOMOILBIO IIPABUJIA JIEBOU PYKH;
- IPUMEHSATH 3aKOH AMmInepa u
(bopMyITy U1 BEIYUCICHUS CUITBI
JlopeHua npu pereHny 3a1ay;

- IEPEYMCIATh TUIIBI BEIIECTB 110
MarHUTHBIM CBOMCTBaM, Ha3bIBaTh
CBOMCTBA Jlua-, mapa- u
(beppoMarHeTHKoB;

- U3MEPSTH CUITY
B3aUMOJICHCTBHS KaTyIIKH C
TOKOM U MarHuta$
- IOHUMATh U OOBSICHATH
LIEJIOCTHOCTh (PU3NYECKOI
TEOPHH, PA3INYaTh TPAHULIBI €€
INPUMEHUMOCTH U MECTO B PsIly
JIpyrux (GU3NYecKux Teopui;

- BIIQJIETh TIPUEMAMH TIOCTPOCHUS
TEOPETUYECKHX JIOKA3aTeIbCTB, a
TaKXe MMPOrHO3UPOBAHMS
0coOeHHOCTEH MPOTEeKaHUs
bu3nUecKux SBICHUNA U
IPOLIECCOB Ha OCHOBE
MOJYYEHHBIX TEOPETUUECKUX
BBIBOJIOB M JIOKA3aTEIbCTB;

- XapaKTepHU30BaTh CUCTEMHYIO
CBSI3b MEXTY
OCHOBOITOJIATAIOLTMMHU HAyYHBIMU
MOHATUSIMH: TIPOCTPAHCTBO,
BpeMs1, Matepus (BeIecTBo,
ToJIe), IBUKEHUE, CUJIa, SJHEPTUSL.




Hroro no paszaeny

11

Pazgen 2. KOJIEBAHUS 1 BOJIHBI

2.1

Mexanuueckue n
3JIEKTPOMAarHUTHBIC
KoJIeOaHus

bubmuoreka [JOK
https://m.edsoo.ru/7f
41c97c

- TaBaTh ONPE/ICIICHHUS: KOleOaHusl,
KoJjieOaTeNbHas CUCTEMA,
MEXaHUYECKHE KOJIeOaHus,
rapMOHHYECKHE KOoeOaHus,
cBOOOHEIC KOJICOaHHS,
3aTyxaromue KoJieOanus,
BBIHY)KJICHHBIE KOJICOaHMUS,
PE30HAHC, CMEIIICHHUE, aMILTUTY/Ia,
MIEPHO/I, YaCTOTa, COOCTBCHHAS
JacToTa, (hasa; - HepeUUCIsITh
YCIIOBHSI BO3HUKHOBCHUS
KoJie0aHUH, MPUBOAUTH TPHUMEPHI
KO0JIeOaTeIbHBIX CUCTEM; -
OTIMCHIBATH MOJICIIH: TIPYKUHHBIN
MasiITHUK, MATEMaTHYECKHI
MasITHUK; - TICPEUHUCIISATH BUIBI
K0JIe0ATeIIbHOTO JBMXKCHUS, UX
CBOIICTBa; - pPaclo3HaBaTh,
BOCIPOU3BOANTH, HAOIIOIATh
rapMOHHYECKHE KoeOaHus,
cBOOOIHBIE, KONEeOaHUs,
3aryxaronue Koiaeoanus,
BBIHYK/ICHHBIC KOJICOAHWSI,
PE30HAHC; - IEPEUUCIISATH CIIOCOOBI
MOJTy4eHUsI CBOOOIHBIX U
BBIHYICHHBIX MEXaHUYECKIX
KoJIeOaHMIi; - COCTaBIIATh
YpaBHEHHE MEXaHUUYECKUX
KoJIeOaHMii, 3aI1ChIBAaTh €TI0
pelIeHre, OnpeIeysTh 1o

-YCTHBII OIIPOC
-IpaKTHYECKast
pabora



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

YpaBHEHHUIO KOJIeOATETHHOTO
JIBYDKCHUS TTapaMeTPhl KOJICOAHUS;
- IPEACTABISATH 3aBUCUMOCTD
CMEIICHUS OT BpEMEHH MPH
KOJIe0aHUSIX MaTEeMaTHIECKOTO U
MPYKUHHOTO MasTHUKA
rpadUecKu, ONpPeACIsATh 110
rpaduKy XapaKTePUCTHKH:
aMILTUTY/1Y, IEPUOJI U YaCTOTY; -
HAXOJIUTh B KOHKPETHBIX
CUTYAIIMSIX 3HAUYCHUS ITePHO/Ia
MaTEMaTHYECKOTO U MPYKUHHOTO
MasiTHUKA, JHCPTHHA MasTHUKA; -
OOBSCHSATH MPEBPAICHUS YJHCPTHH
IpH KOJICOAHUSX MAaTEeMaTHICCKOTO
MasiTHHKA U TPy3a Ha MPYKUHE; -
HCCIIeIOBATh 3aBUCUMOCTD MEpHOa
KoJe0aHui MaTeMaTHYeCKOTo
MasiTHUKA OT €ro JIJIUHBI; -
MCCIIEIOBATh 3aBUCUMOCTH TIepHOJIa
Kosie0aHui rpy3a Ha IPyKUHE OT
€ro Macchbl

2.2

Mexanuueckue u
3JIEKTPOMAarHUTHBIE
BOJTHBI

bu6mmorekxa [IOK
https://m.edsoo.ru/7f
41c97c

- 1aBaTh OIPENEITICHMS TOHATUAM:
AIIEKTPOMarHuTHbIE KoeOaHus,
Kosie0aTeNbHbIN KOHTYD,
CBOOOJIHBIE DJIEKTPOMArHUTHbIE
KoJIe0aHuUs, BBIHYK/ICHHBIE
AIIEKTPOMAarHUTHbIE KOJIeOaHus,
[IEPEMEHHBIN 3JIEKTPUUYECKUN TOK,
aKTUBHOE COIIPOTUBIICHHE,
JICUCTBYIOIEE 3HAYCHUE CUITBI
TOKa, IEVCTBYIOIIEE 3HAYCHHNE
HanpspKeHus, Tpanchopmarop,

-YCTHBIH OIIPOC
-KOHTPOJIbHad
pabora
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K03 uureHT Tpanchopmanuu; -
n300paxkaTh CXeMy
K0JIe0aTeIbHOTO KOHTYpa U
OIHCHIBATH CXEMY €ro paboThl; -
pacro3HaBarb, BOCIIPOU3BO/IUTH,
Ha0II01aTh CBOOOTHBIE
ANIEKTPOMAarHUTHBIE KOJIeOaHus,
BBIHYX/ICHHBIE DJICKTPOMAarHUTHBIC
KOJIeOaHMsI, Pe30HAHC B IICTIN
MEPEMEHHOTO TOKA; ® YMETh
NPEIBUIECTH BO3MOKHBIC
pe3yJbTaThl CBOMX JCUCTBUI MPH
U3MEHEHHH (POPMBI KHUKOCTH,
OOHapy)XKEHHH BO3/yXa B
OKpY’KaIOIIeM MTPOCTPAHCTBE; ®
OBIIA/IETh TIO3HABATEIIbHBIMU
YHHUBEPCAIHHBIMU YYEOHBIMHU
JEHCTBUSMU TIPH COCTABIICHUN
CPaBHUTENIbHBIX Ta0JINUI;
KomMMmyHHKaTHBHEIE: ® pa3BUBATh
MOHOJIOTHYECKYIO H
JTMAJIOTHYECKYIO PeUb; ® YMETh
BOCIIPMHMMATh IepepadaThiBaTh U
NpeIbBIATh HH(POpMAIUIO B
CJIOBECHOM, 00pa3Ho#t Gpopmax,
BBIpa)KaTh CBOM MBICIH, CITYIIaTh
cobeceTHUKa, TPUHUMATh €ro
TOYKY 3pEHHs, OTCTAaUBATh CBOIO
TOYKY 3pEHUSs, BECTH TUCKYCCHIO; ®
yMeTh paboTaTh B TpyIIIE -
aHAJIM3UPOBATh MTPEBPAIICHUS
SHEPTUH B KOJIEOATEIIEHOM KOHTYpE
P 3JEKTPOMArHUTHBIX




KOJIEOAHUSAX; - IPEICTABIIATh
3aBUCUMOCTb JIEKTPUYECKOTO
3apsizia, CUJIbl TOKA M HAIIPSDKEHHS
OT BPEMEHH IPU CBOOOHBIX
AIIEKTPOMArHUTHBIX KOJICOAHUSX;
OTIpEeNeNATh MO rpaduKy
KoJIeOaHUH ero XapaKTepUCTHKU:
aMILTUTYAY, IEPUOJ U YACTOTY; -
IPOBOJIUTH AaHATIOTUIOMEXKY
MEXaHUYECKUMU U
3JIEKTPOMAarHUTHBIMU
KOJICOAQHHSIMM; - 3AIIMCHIBATH
dbopmyny ToMcoHa; BEIYUCIIATH C
nomo1nsko popmyinsl Tomcona
NIEPUOJ U YaCTOTY CBOOOIHBIX
AJIEKTPOMArHUTHBIX KOJIEOaHUH;
OIpeNieNATh epuo/l, YacToTy,
aMITUTYy KojeOaHHii B
KOHKPETHBIX CUTYaIUsX; -
OOBSICHATH TIPUHIIHIT TTOTYICHUS
IIEPEMEHHOT0 TOKA, YCTPONUCTBO
re’HepaTopa epeMeHHOro TOKa; -
Ha3bIBaTh OCOOEHHOCTH
IIEPEMEHHOT0 3JIEKTPUYECKOTO
TOKa Ha y4acTKe IeNH C
PE3UCTOPOM; - 3aIHCHIBATh 3aKOH
Owma 17151 11eny NepeMEeHHOTO TOKa;
HAXO/UTh 3HAUCHHUSI CHITBI TOKA,
HATPSOKCHUS, aKTHBHOTO
COIIPOTHUBIIEHUS LIENTH IEPEMEHHOTO
TOKQ, JEHCTBYIOIIUX 3HAYCHUN
CHJIBI TOKA U HANpPSKESHUS; -
Ha3bIBATh YCJIOBUS BOSHUKHOBEHHS




pE30HaHCa B LENIH IIEPEMEHHOTO
TOKa; - OTIMCHIBATh YCTPOWCTBO,
NPUHIIKI JSHCTBUS U IPUMCHEHHE
Tpanc(hopMaTopa; - BEIYUCIATh
K03 uureHT Tpanchopmanuu B
KOHKPETHBIX CUTYalUsIX

2.3

OnTtuka

10

bu6mmorexa [IOK
https://m.edsoo.ru/7f
41c97c

- TaBaTh OIpE/AeTICHUS MOHATH:
CBET, KOPITYCKYJISPHOBOJTHOBOM
JTyaJTu3M CBETa, FTEOMETpUIeCKast
ONTHKA, CBETOBOM JIy4, CKOPOCTh
CBETa, OTPAKEHUE CBETA,
MPEJIOMIICHUE CBETA, MTOJIHOE
OTpakeHHE CBETA, YIroJ MaJieHus,
YrOJI OTPaXKEHHUS, YOI
MIPEIOMIICHUS, OTHOCUTEIbHBIH
MOKa3aTeNb MPETOMIICHHUS,
aOCOJIOTHBIN TTOKA3aTelb
MIPEJIOMIICHUS, JINH32a, (DOKYCHOE
paccTosTHUE JIMH3BI, ONITHIEeCKas
CWJIA JIMH3BI, JUCIICPCHUS CBETA,
uHTEpQepeHIus CBeTa,

T paKIMOHHAs PeIleTKa,
MOJISIPU3AIUs CBETA, €CTECTBEHHBIH
CBET, TIOCKOTOISPU30BAHHBIN
CBET; - OIUCHIBATH METO,IBI
HU3MEpEHUs] CKOPOCTH CBETA; -
MIEPEYUCIIATh CBOHCTBA CBETOBBIX
BOJIH; - PacIlO3HABATh,
BOCTIPOU3BOANTH, HAOIIOIATh
pacmpocTpaHEeHHE CBETOBBIX BOJIH,
OTpakKeHHE, IPETOMIICHUE,
MOTJIONICHHE, TUCTIEPCHIO,
UHTEP(EPEHITNIO CBETOBBIX BOJIH; -

-YCTHBIN Onpoc
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(bopMyITUpOBaTh MIPUHIIHIT
['toiirenca, 3aKOHBI OTPAKEHUS U
MIPEIIOMIICHUS CBETA, TPAHULIBI UX
MPUMEHUMOCTH; - CTPOUTH XOJI
JIy4el B IUIOCKOIIApaJLIEIbHON
IJTACTHUHE, TPEYTOJIBLHOU MPU3Me,
TOHKOM JIMH3E; - CTPOUTH
n300pakeHue MpeMeTa B INIOCKOM
3epKaje, B TOHKOM JINH3E; -
MEPEYUCIATh BUJIBI TUH3, UX
OCHOBHBIE XapaKTEPUCTHK —
ONITHYECKUMN LIEHTP, TJIaBHAS
ONTHUYECKas 0Chb, (OKYC,
ONITHYECKAs CUJIA; - HAXOJIUTh B
KOHKPETHOW CUTYAIlUU 3HAYCHHUS
yria majgeHusi, yriia OTpakeHus,
yria npexoMIIeHHS,
OTHOCHUTEIILHOTO TOKa3aTens
npenoMIieHus, abCOIIOTHOTO
MOKa3aTelIsl MPeIOMIICHHUS,
CKOPOCTH CBETa B Cpelie,
(hOKYCHOTO pacCTOSIHUS,
OTITHYECKOM CHIIBI JIMH3BI,
YBEJIMUYEHUS JINH3bI, IEPUOJIA
TUGPaAKIIUOHHON PeIIeTKH,
MOJIOKEHUS UHTEPPEPEHITUNOHHBIX
U TUPPaKIIMOHHBIX MAKCUMYMOB U
MHUHHUMYMOB; - 3aITUCHIBATH
(bopMyITy TOHKOH JTMH3BI, HAXOIHUTh
B KOHKPETHBIX CUTYalIUsIX C €€
MOMOIIbI0 HEU3BECTHBIE
BEJIMYUHEI; PerynsTuBHEIE: ®
OBJIAJICTh HABBIKAMU




CaMOCTOSITENILHOTO TPUOOpETEHUS
3HaHUH O IBUKEHUU TeJ Ha
OCHOBAHMH JIMYHBIX HAOIIOICHUH,
IIPAKTUYECKOI0 OIbITa, IOHUMaHUS
Pa3IMYMil MEXKIY TEOPETHUECKON
MO/JIEBIO «PAaBHOMEPHOE
JBIDKEHUE» U PeaIbHBIM
JIBIDKEHUEM TeJl B OKPY’KaroIleM
MUpE; ® OBJIaJIeTh HaBbIKAMU
CaMOCTOSTEJIBHON ITOCTAaHOBKH
LIeJIH, TUTAHUPOBAHUSI X0
AKCIIEPUMEHTA, CAMOKOHTPOJIS U
OLIEHKU PE3yJIbTaTOB U3MEPEHUS
IIPU BBINOJIHEHUH JJOMAIIHUX
HKCIEPUMEHTAIbHbIX 33aHUH,
71a00paTOPHBIX paboT; ® HAYUUTHCS
CaMOCTOSITENIbHO UCKaTh, OTOUPATh
Y aHaJIM3UpOBaTh UH(OPMALIHIO B
cetu MHTEpHET, CIpaBOYHOM
JUTEepaType; ® OBIAAETh
ABPUCTUYECKUMHU METOJaMU
pelieHus nmpooiem;
ITo3HaBaTeNbHBIE: ® BOCIIPUHUMATD
Y TIEPEBOANTD YCIIOBUS 3a7a4 B
CUMBOJIMYECKYIO OopMYy; @
HaxOJIUTh B TEKCTE TPeOyeMyrO
uHOpMaIHrio (B COOTBETCTBUU C
LEJISIMH CBOEH JI€ATEIbHOCTH); ®
OpPUEHTUPOBATHCS B COJIEPKAHUN
TEKCTa, MOHUMATh L1EJIOCTHBIN
CMBICJI TEKCTA, CTPYKTYPHPOBATh
TEKCT; ® OTOMpPATh U
aHATM3UPOBATH UH(HOPMAITHIO O




B3aUMOJICCTBUU TEJ C MOMOIIbIO
Nurtepnera; [IpoBepka
BBITIOJIHEHUS JIOMAIITHUX 3aJaHuM,
CaMOCTOSITENIbHBIE PaOOTHI,
naboparopHbie padoThl No
3,4,5,6,7, ONBITHI, IPE3ECHTALIUU U
JTOKJIaJIbl, KOHTpOJIbHAas paboTta No
3, TecTUpOBaHHUE. - OOBSICHSTD
MIPUHIIMIT KOPPEKLIUU 3PEHUS C
MOMOIIBIO OYKOB; -
AKCIIEPUMEHTAJILHO OMPEAeIsATh
MOKa3aTeNb MPETOMIICHUSI CPEIbI,
(OKYCHOE paCCTOSIHHE
coOuparo1iel JUH3bI, JUIMHY
CBETOBOM BOJIHBI C IOMOIIBIO
TU(GPaKIIMOHHON PeIeTKH; -
BBIJIEJISITH OCHOBHBIE TIOJIOKEHUS
KOPITYCKYJIAPHOW U BOJIHOBOM
TEOpUU CBETa

Hroro no pasgeny
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Paszea 3. OCHOBBI CIIELIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOPUH
OTHOCHUTEJILHOCTH

bu6mmorekxa [IOK
https://m.edsoo.ru/7f
41c97c

JIaBaTh OINpPEACIICHUs OHSTHI:
coObITHE, MTOCTYIAT,
WHEepIMaabHask CHCTEMA OTUETA,
BpeMsl, JJIMHA Teja, Macca MoKos,
WHBApUAHT, SHEPTHUSI TIOKOS; -
OOBSACHATH IPOTUBOPEUHSI MEKIY
KJIACCUYECKOU MEXAHUKOU U
ANEKTPOAMHAMUKON MakcBeia u
npuunHbl nosisnenus CTO; -
dbopmynuposarts nocrynatel CTO;
- opmyIHpOBATH BBIBOJIBI U3

-YCTHBIH OIIpPOC
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noctynaroB CTO O6y4aemsrii
HOJYYUT BO3MOXKHOCTh HAYUUTHCS
- IOHUMATh U OOBSICHSITH
IEJIOCTHOCTD (PU3NIECKOM
TEOPHH, pa3iniaTh IPAHUIIBI €€
NPUMEHUMOCTH ¥ MECTO B PSIY
OpYyrux pU3NYECKUX TEOpHil; -
BJIAJICTh NIPHEMaMH OCTPOCHHUS
TEOPETHYECKHX JI0OKA3aTEeNbCTB, a
TaK)kKe MPOTHO3UPOBAHUS
0COOCHHOCTEH MPOTEKAHHS
(U3HYECKUX SIBJICHUN U
MPOLIECCOB HAa OCHOBE
MOJYYCHHBIX TEOPETUUCCKUX
BBIBOJIOB U JIOKA3aTENbCTB; -
BBIJIBUTaTh TUIIOTE3bI HA OCHOBE
3HAHMS OCHOBOIIOJIATAIOIINX
(bHU3HMUECKUX 3aKOHOMEPHOCTEH 1
3aKOHOB

Hroro no pasgeny

Pazgen 4. KBAHTOBAS ®U3UKA

4.1

OJEeMEHTHI KBAHTOBOU
OIITUKH

bu6mmorekxa [IOK
https://m.edsoo.ru/7f
41c97c

- JaBaTh OTpeIeIeHUs TIOHATHIA:
dboTodddekT, KBaHT, TOK
HACHIIICHUS, 3a/IeP>KUBAIOIICe
HanpspKeHue, paboTa BbIX0/a,
KpacHas rpanuna ¢potodddexra; -
pacrio3HaBaThb, HaOIIO1aTh SIBIICHHE
dotorddekra; - ONUCHIBATH OMBITHI
CroneroBa; - (opMyIHpOBAThH
runore3y [IimaHka o kBaHTax,
3aK0oHBI poTorddexTa; -
aHAJIM3UPOBATh 3aKOHBI

-YCTHBIH OIIPOC
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dororddekra; - 3aMUCHIBATH U
COCTaBJIATh B KOHKPETHBIX
CUTyallUsIX ypaBHEHHE DWHIITEIHA
tst poroaddexra u HaXOIUTh C
ero MOMOIIbIO HEU3BECTHbIC
BEJIMYUHBI; - TPUBOIUTH MPUMEPHI
ucrnonb3oBanus Gororddekra; -
OOBSICHATH CYTh KOPITYCKYJISIPHO
BOJIHOBOT'O JIyaJlM3Ma; - OIUCHIBAThH
omnbITh JIeOeeBa Mo n3MepeHuto
JIABJICHUS CBETA U
MOJTBEPKIAIOIINX CIOKHOE
CTPOCHHUE aTOMa; - AaHATU3UPOBATh
paboTy yUYEHHBIX 110 CO3JaHUIO0
MO/IENIA CTPOCHUS aToMa,
MOJTYyYEHUIO BEIHYXKJIEHHOTO
U3ITy4eHUs], MPUMEHEHUH J1a3epOB B
HayKe, METUIINHE,
MIPOMBINIJICHHOCTH, OBITY

4.2

Crpoenue atoma

bu6mmorekxa [IOK
https://m.edsoo.ru/7f
41c97c

- 1aBaTh OIPENEICHUS MOHATU:
aTOMHOE SJIpO, SHEPre€THUECKUI
YPOBEHb, DOHCPTIUA NOHU3ALUHU,
CIIOHTAHHOC U BBIHYXXICHHOC
U3JIy4YEHHUE CBETA; - ONUCHIBATh
onbIThl Pesepdopaa; - onucsiBaTh U
CpaBHMBAaTh MOJEIN aTOMa
Tomcona u Pezepdopnaa; -
paccMaTpuBaTh, HCCIEN0BATh U
ONMCHIBATE JIMHEWYATHIE CIICKTPHI, -
(bopMynHupoBaTh KBAaHTOBBIE
noctynarsl bopa; 00bsACHSTH
JIMHENYAaThl CIIEKTPBI aTOMa
BOZIOPOJia HA OCHOBE KBAHTOBBIX

-YCTHBIH OIIPOC
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IIOCTYyJ1aTOB bopa; - paccYuThIBaTh
B KOHKPETHOM CHUTYAIlU{ 4acTOTy U
JJIMHY BOJIHBI UCITYCKAC€MOTI'O
¢doToHa TIpU TIepexo/ie aToMa U3
OJTHOTO CTAllAOHAPHOTO COCTOSIHUS

B JIpyroe

4.3

ATOMHOE SAp0

bubmuoreka [JOK
https://m.edsoo.ru/7f
41c97c

- TaBaTh OIpE/AeTICHUS MOHATH:
MacCOBOE YHCJI0, HYKJIOHBI,
SIIEPHBIE CHITBI, EPEKT Mace,
SHEPTHUs CBSI3U, YACTbHAS YHEPT U
CBSI3U aTOMHBIX f7€Ep,
PaInoaKTUBHOCTD, TIEPHO
MoJIypacnasia, UCKyCCTBEHHAs
PaZOaKTUBHOCTD, S/IEPHbBIE
peaKIuu, SHePreTUYeCKuil BBIXOT
AJIepHON peaklnu, Ko3(PUIMEHT
Pa3MHOKEHHsI HEUTPOHOB,
KpUTHYECKast Macca, peaKTopbl-
Pa3MHOXKHTEIH, TEPMOSICpHas
peakuus: - CpaBHUBATh CBOMCTBA
IIPOTOHA U HEMUTPOHA; - OTHUCHIBATH
IPOTOHHO-HEUTPOHHYIO MOJIENb
Spa; - OTPENIEISITh COCTAB sIIEp
Pa3IMYHBIX DJIEMEHTOB C TOMOIIBIO
Tabnuiel MeHieneena; n3o0paxarh
U YUTaATh CXEMBI ATOMOB; -
BBIYUCIIATH 1e(EKT MacC, SHEPTHIO
CBSI3U U Y/IETbHYIO SHEPTHUIO CBSI3U
KOHKPETHBIX aTOMHBIX SIJIED;
aHAJIM3UPOBATh CBSI3b yIEIbHOU
SHEPTHUH CBSI3U C YCTOWYMBOCTHIO
anep

-p€IICHUE 3a1a4
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Hroro no paszneny 15

Pazgen 5. JIEMEHTBI ACTPOHOMMUU U ACTPO®PU3UKU

51 DJIEMEHTBI ACTPOHOMUH
' 1 acTpopU3MKH

bubmuoreka [JOK
https://m.edsoo.ru/7f
41c97c

JlaBaTh ONPEAEIICHUS IOHSITUI:
HeOecHas cepa, IKIUTITHKA,
HeOeCHBII 3KBaTOP, MOJIOC MUPA,
0Cb MHpa, KPYT CKJIOHEHHUSI, ITPSIMOE
BOCXO0K/IEHUE, CKIIOHEHHE,
napajulakc, napcexk,
aCTPOHOMHUYECKAs €AMHMIIA,
nepurenuii, adenauii, CorHeuHoe
3aTMEHUE, IYHHOE 3aTMEHHUE,
IJIAHEThl 3€MHOM TPYIIIbL,
IJIAHEThI-TUTaHThl, ACTEPOU/L,
METEeOop, METEOpHUT, poTocdepa,
CBETUMOCTb, ITPOTYyOEpaHeIl,
IIyJIbCap, HEUTPOHHAS 3BE3/4,
IIPOTO3BE€3/1a, CBEPXHOBAsI 3B€3/1,
rajlakTrka, KBa3zap, KpacHoe
CMellleHue, Teopust boapmioro
B3pPbIBA, BO3pacT BeeneHHou; -
BBIJIEJIATE OCOOEHHOCTH CUCTEMBI
3emiIs-JIyHa; - paclo3HaBaTh,
MOJIETTUPOBATh JIYHHbIE U
COJIHEYHbIE 3aTMEHMUS; - OOBACHATD
MIPUJIKBBI U OTJIUBBI; - OIUCHIBAThH
crpoeHre COJTHEYHON CUCTEMBI,
NIEPEYUCIIATD IIJIAHETHI U BUJIBI
MaJbIX TE€J; - NEPEUUCIIATD
TUIIUYHBIE TPYIIIIBI 3BE3,
OCHOBHBIE (PU3HUECKUE
XapaKTEPUCTUKHU 3BE3]1, ONUCHIBATH
SBOJIFOLIMIO 3BE€3]1 OT POXKIEHUS 110

-YCTHBII OIIPOC
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CMEPTH; - Ha3bIBaTh CaMbIe PKUE
3BE3/bI U CO3BE3MS; - IEPEUUCIIATD
BU/IbI TAJIAKTUK; - BBIACIATH
MieuHslii yTh CpEIU APYTUX
rajlakTUK, OIPEENISITh MECTh
ColtHEeYHOM CUCTEMEI B HEll; -
IIPUBOJUTH KPATKOE U3JI0KEHUE
Teopun bosbiioro B3psiBa
TEOPUHU PACLIMPAIOILEHCS

Bcenennoii.

Hroro no pasneny 7
Pa3nesa 6. OBOBIIAIOIIEE IOBTOPEHHUE
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