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HOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJOKEHUA M TpeOOBaHUM K pe3yibTaTaMm
OCBOEHHMSI OCHOBHOM 00pa3oBaTeNbHOM Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Taxxke ¢ yuérom deaepanbHOll pabodeil MmporpaMMbl BOCIHTAHHS |
KOHIICTIIIMM TpernoaaBaHus ydeOHoro mpenMera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3anusix Poccniickon Penepanuy, peAN3yIOIINX OCHOBHBIE
00pa3oBaTeIbHbIE IPOrPAMMBI.

Conepxanue mnporpamMmbl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTUHBI Mupa oOyuatommxca 10—11 kmaccoB mpu
o0yuyeHuu ux ¢u3uKe Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/ESITEILHOCTHOTO
nonaxona. I[lporpamma mo ¢usuke coorBerctByeT TpedoBanusim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, HPEIMETHBIM M METAlPEIMETHBIM pe3yJbTaTaM
OOy4eHMsI, a TaKXe YYHUTHIBAET HEOOXOAMMOCTh pPEATU3ALMH MEXKIPEIMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAy4YHBIMU YYE€OHBIMU MpeaMeraMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LIENM M3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIEeTro
00pa3oBaHUsl, TIAHUPYEMBIE PE3YyIbTaThl OCBOCHHUS Kypca (DU3UKHU: JTUYHOCTHEHIE,
MeTanpeIMeTHbIE, IpeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYAET:

e IUIAHHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (pu3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YyIbTAThI MO roJjaM 00yUYeHUS;

e cozepxaHue yueOHOro npenMera «@u3nkay 1o rogam oOy4eHus.

@dusuka Kak Hayka O HauOojee OOLIMX 3aKOHaxX IPUPOABI, BBICTyNas B
KayecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu’ 00 okpykatoiieM mupe. LIkonpHBIN Kype HU3UKH — CUCTEMOOOpa3yoImuii
JUISl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, IOCKOJIBKY (DU3UUYECKUE 3aKOHbI
JeKaT B OCHOBE IPOLECCOB M SBJICHUM, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢usnueckoir reorpaduerd u actpoHomuen. Mcmonb3oBaHME U AKTUBHOE
OpUMEHEHUE (U3MYECKUX 3HAHUW  ONpelensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4eHHs] HOBBIX MAaTEpPUAIOB C 3aJaHHBIMU CBOWCTBAMHU M APYTHX.
N3ydyenue (Qu3MKu BHOCUT OCHOBHOW BKJIaJ B (DOPMUPOBAHHME €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OO0y4aroumxcs, B (GOPMHUPOBAHHUE YMEHUI NPUMEHSTH
HAy4YHBIN METO] TO3HAHUS TP BBIMOJIHEHUU UMHU Y4E€OHBIX UCCIIEIOBAHUIA.

B ocHOBy Kypca (u3uku aJi1 ypOBHS CpEeAHEro oOLero oOpa3oBaHUsA
NOJIOKEH pSAd HUACH, KOTOpble MOXXHO paccMaTpuBaTh KaK IPHUHLMIBL €ro
IIOCTPOCHMS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U1 COBPEMEHHOM (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW MaTepualn Kypca (DU3UKH
00bennHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymum B Kypce sBiseTcs
(dbopMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanusaunus IpeanonaraeT HCIOJIb30BaHNE
F'YMaHUTAPHOIO NOTEHIHMAIAa (PU3NYECKONM HAyKH, OCMBICIECHHE CBSI3M pPa3BUTHUSA
¢uzuku ¢ pa3BuTMEM OOLIECTBA, a TaKkKe€ C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU MPOOJIEMaMH.

Hoess npuxnaomoit  manpaenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKHUX MPUIOKEHUN
U3yYEHHBIX TEOPUHN U 3aKOHOB.

Hoes oxonocuzayuu peamusyercss TOCPEICTBOM BBEICHUS DJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX JKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKU M TEXHOJOTWW, a TaKXke OOCYXKIECHHS
npo0JieM paloOHAIBHOTO MPUPOIONOIB30BAHUS U YKOJIOIMUECKOM 0€301aCHOCTH.

CrepXHEBBIMHU 3JIEMEHTaMHU Kypca (U3MKU Ha YPOBHE CPEIHEro OOILEero
oOpa3oBaHusl SABJIAIOTCS (u3nueckue Teopuu (hopMHUpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTABICHUSIX O NpPHUpPOAE, TIpaHULIAX
OPUMEHUMOCTH TEOPHUH, I ONUCAHUS €CTECTBEHHO-HAyYHbBIX SIBJICHUH U
IIPOLIECCOB).

CHCTEeMHO-AESITENIbHOCTHBIN MOAX0 B Kypce (DM3HKM pealu3yercs Mpexse
BCEro 3a CUET OpraHu3alliy SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O0YyYaroIIMXCs.
st 6a3oBoro ypoBHSI Kypca (U3MKA — OSTO MCIOJIB30BAHHE CHUCTEMBI
(pOHTABHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JaOOpaTOpHBIX pabdoT,
KOTOpbI€ B mporpamme 1o (usuke oObEIUHEHBI B OOIIUN CHHCOK YUEHHUUECKUX
NPAaKTUYECKUX padoT. BhijeneHrne B yka3aHHOM IepedyHe 1abopaTopHBIX padoT,
OPOBOJUMBIX JUJIi KOHTPOJSI W OLEHKHM, OCYLIECTBISETCS YYaCTHUKAMMU
0o0pa3oBaTeIbHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IJIAHUPOBAHUS U
ocHalleHus kabunera Qusuku. Ilpu »>TOM oOOecreunBaeTrcss OBJAJEHUE
OOyYarOIIMMHUCSL YMEHUSIMU TPOBOJIUTH KOCBEHHbIE W3MEPEHMs, HCCIIECOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHHWE YIEISETCS PEIICHHIO PacdyE€THBIX M KaueCTBEHHBIX
3anau. [Ipu 3TOM UIst pacyETHBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3aJJaHHON (PU3UUECKON MOJIENBIO, MTO3BOJISIONINE IPUMEHITh U3YUYE€HHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OAHOrO pa3lena Kypca, TaK U HHTErpUpYys 3HaHUS U3
pa3HbIX pa3ienoB. s KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUs (U3NYECKUX SIBIIEHUM M MPOIIECCOB B OKPYKaIOIIEH
KU3HU, TpeOyronue BbIOOpa (U3MYECKOM MOJAENU IS CUTYallMH MPAKTHKO-
OpPUEHTHUPOBAHHOI'O XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY O0OecreueHni0 y4dyeOHOro mpoiecca 0a30BbI ypOBEHb Kypca
(U3MKKU Ha ypOBHE CpPEeIHEro o0IIero 00pa30BaHus TOJKEH U3y4aThCsl B YCIOBUAX
OpeaIMeTHOro KaOuHeTa (U3WKH WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWHETa
PEAMETOB €CTECTBEHHO-HAYyYyHOro Iukia. B kaOuHere (GU3MKH JOJDKHO OBITh
HE0oOXOoIMMOe JlabopaTopHOE OOOpY/IOBAaHUE [Jis BBIMOJIHEHUS YKa3aHHBIX B
nporpamme no (pu3uKe y4eHHYeCKUX MPAKTUYECKUX paboOT U JAEMOHCTPALMOHHOE
o0opyioBaHuE.

JleMoHCTpallMoHHOe 00o0pyaoBaHue (HOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHHUMAJIbHOM JOCTAaTOYHOCTH W  OOECHEYMBAET IOCTAaHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (U3NKE KIIOYEBBIX JIEMOHCTpAIMi IS
UCCIIEIOBAHUSA  W3Y4YaeMbIX SIBJIEHUM M  MPOLIECCOB, OMIMUPHUYECKUX U
(GyHIaMEHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUI.

JlabopatopHoe 00OpynOBaHME MJI YYEHWYECKUX MPAKTHUYECKUX padboT
dopmMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMaThyeckue KOMIUIEKThI
1ab0paToOpHOro O00OPY/IOBaHUS JODKHBI OBITH TMOCTPOECHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U ITU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETBHBIX CHCTEM B BUJE IIU(PPOBBIX J1aOOpaTOPHI.

OCHOBHBIMM LIEJIAMH U3y4€HUS (PU3UKHU B 001IEM 00pPa30BAHUHU SIBIISIFOTCA:

e (opmupoBaHue wuHTEpeca M CTPEMJCHHUS OOY4YalOIIUXCA K HAyYHOMY
U3YYCHHUIO TPHUPOJIbI, PA3BUTHE HMX HHTEIUICKTYIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUIA O HAYYHOM METOJI€ TO3HAHUS U (popMUpOBaHUE
HCCJIEIOBATEIHCKOI'0 OTHOIIICHHUS K OKPY>KAIOLTUM SIBIICHUSIM;

e (opMHpOBaHME HAay4YHOTO MHPOBO33PEHHUSI KaK pe3yJbTaTa H3Yy4eHHUs
OCHOB CTPOEHHMSI MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHue yMeHUH OOBSACHATH SBJICHUS C HUCIHOJb30BAHUEM
bu3rUecKnX 3HAaHUHM U HAYYHBIX JOKA3aTeNbCTB;

e (opmupoBaHue mpeACTaBICHUN O poNM (PUIMKHU IS PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHnue 3Tux 1enei o0ecrneurnBaeTcsl pelieHueM CenyIoluX 3a1ad B

npolecce u3y4eHust Kypca (U3UKu Ha YPOBHE CPEHEro 00111ero 0opa3oBaHus:



e mpuodOpeTeHue CHUCTEMBI 3HAHUN 00 o0IIUx buznUecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHUsIX, BKJTFOYAs MEXaHUKY,
MOJICKYJISIDHYIO  (PU3HUKY, JJEKTPOAMHAMHKY, KBAaHTOBYIO (HU3UKYy U
AJIEMEHTHI aCTPODU3UKH;

e (QopMHpOBaHUE YMEHUM TMPUMEHSATH TEOPETUUYECKHE 3HAHUS  JJIs
OOBsICHEHUsS (DU3UYCCKUX SIBJICHUH B TPUPONEC W JUIA TNPUHATHS
MPAKTUYECKUX PEIICHUN B MMOBCEHEBHON KU3HU;

e OCBOCHHE CIIOCOOOB pEIIEHUs pPA3JUYHBIX 3a7a4 C SBHO 3aJIaHHOUN
(¢u3nyecKol MOJENbpI, 3aJad, IOAPa3yMEBAIOLIUX CaMOCTOSTEIBHOE
co3/iaHue PU3NYECKOr MOJIeIH, aJIeKBATHON YCIIOBUAM 3aa4H;

e TMOHUMaHUE (U3UYECKHMX OCHOB W MPHUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOLIYIO
cpeay;

e OBJAJCHUE METOJAAMHU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS M IMPOBEACHUS
bu3MUeCKNX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu UHQPOpMAIINH,
OIpEIETICHUSI IOCTOBEPHOCTHU MOJTYYEHHOT O PE3YJIbTATA;

e CO3[aHUE YCIIOBHUM JIJISl Pa3BUTHUS YMEHHI MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOM JEATEIBHOCTH.

Ha wusydenne ¢usuku (0a30BBII ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETOo
oOpazoBanus orBoautrcs 204 yacon: B 10 knacce — 102 vacos (3 yaca B HEZAEINIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mnporpamMmme 1o (QU3MKE MepeyeHb JabopaTopHBIX U
NPAKTUYECKUX padOT SABISAETCS PEKOMEHJOBAaHHBIM, YYHUTENb JENaeT BHIOOD
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YyYETOM HWHIUBHIYATbHBIX
0COOEHHOCTEN 00yYaroIuxcsl.



COJEPXAHME OBYYEHUA
10 KITACC

Paznen 1. @usuka v MeTOAbI HAYYHOI'0 MO3HAHMS

®usnka — Hayka o mnpuponae. HayuHble mMeTonbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poib 3KCniepuMeHTa U TEOpUM B IPOLECCE II03HAHUA IPUPOJBI.
DKCHEepUMEHT B QU3HKE.

MopnenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HaydHbie THIOTE3HI.
duznyeckre 3aKOHbl U TEOpPUHU. ['paHHIIBI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBple U IU(PPOBbIE H3MEPUTENIBbHBIE INPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Paznen 2. Mexannka

Tema 1. Kunemamuka

Mexanuueckoe ABWKeHHE. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JABMKCHUS.
Cucrema orcuéra. TpaekTopus.

ITepemernienne, CKOpoCTh (CpenHsss CKOPOCTh, MIHOBEHHAs CKOPOCTb) H
YCKOpPEHHE MaTepUaIbHOM TOYKHM, UX MPOEKIMU HA OCHU CUCTEMbl KOOPJMHAT.
CiioxeHune nepeMeneHnii U CI10KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWkKeHHE. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHUS, MyTH U [epeMelleHus
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOogHOE najsieHre. Y CKOpeHue CBOOOHOr0 MaeHusI.

KpuBonuneitHoe  nBukeHue. J[BMKEHHE  MaTepuaJbHOW TOYKH IO
OKPYHOCTH C MOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHEWHAS
ckopocTs. [lepuona u yactora obpaiienus. [{leHTpocTpeMuTeILHOE YCKOPEHUE.

TexHu4yeckre yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JNBWKECHHUE CHAPSAO0B, LEIHBIE U PEMEHHBIE ITEpeaavu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETa, WILTIOCTPAIUSl KUHEMATUUECKUX XapaKTEPUCTUK
JBHKCHHS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenue aBWKeHHs Teja, OPOILIEHHOrO TMOJA YIioM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOIO MaICHHUS.

Hanpagnenue ckopocTy Ipu ABMKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHne HEpaBHOMEPHOIO ABWXKEHHUS C LIENIBbIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHre COOTHOUICHHS MEXAY NYTSAMH, MNPOHMJICHHBIMU TEIOM 34
IIOCJIEIOBATENIbHBIE PABHBIE IIPOMEXYTKH BPEMEHH I[IPU PABHOYCKOPEHHOM
JIBUKCHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydenne nBMKEHUs IapUKa B BI3KOU KUAKOCTH.

N3yuenne nBuxeHus Tena, OpoieHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocurenbHOCTH  [anmunes. IlepBwii  3akoH  HproToHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unmu cui. Bropoit 3akon HeroToHa
IUISl MaTepuaabHOM TOUKHU. TpeTuii 3akoH HproToHA [U1s1 MaTepuaibHbBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuna Tskectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, CKoabxkeHus, kauenus ). Cumna tpeHusi. Cyxoe
Tperune. Cuna TpeHUs! CKONBKEeHHs B cuiia TpeHus mokos. KoaddumumenT tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B KUJKOCTH WU rase.

[TocTynarensHOE U BpallaTelbHOE JIBHKEHHUE a0COIOTHO TBEPAOIO TeNa.

MOMEHT CHJIbI OTHOCUTEIIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECUSA TBEPAOIrO TENA.

TexHuuecKkne YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnEe nHEPIUN.

CpaBHeHHME MacC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jeopmariuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U MTaJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CHJI YIIPYT'OCTH, BO3HMKAIOIIUX B NPYKUHE H
pPe3HOBOM 00pasile, OT ux AedopMaluu.

UccnenoBanne yciioBHI paBHOBECHS TBEPAOrO TeEa, HMEIOLIErO0 OCh
BpAILICHUS.

Tema 3. 3akonvl coxpaneHus 6 Mexanuke

Nmnynbc MarepuanbHOM TOUKHM (Tena), CUCTEMbl MaTEpPUANbHBIX TOYEK.
NMmnynbc cuUllbl U1 U3MEHEHHE MMITYJIbCa TENA. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaslibHOW TOUku. Teopema 00 H3MEHEHUH
KMHETUYECKOW SHEPTIUU.

[TorennuanbHas DHEPIUS. [TorennuanbHas DHEpPrus YIIPYro
nepopMHpOBaHHOM  mpykuHbl. [loTeHnuManbHas  SHeprus Tena  BONM3U
NOBEPXHOCTH 3EMIIH.

[loreHuManbHbleE W HEMOTEHUHUAJIBHBIE  CHJIBL. CBsizb  paboThl
HEITOTEHUHAJIBHBIX CUJI C W3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEll.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u HEynpyrue CTOJIKHOBEHMUS.

TexHuuecKkne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBIA MUCTOJET, JBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

Ilepexon NOTEHUMAIBLHON SHEPIUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopHuvle pabomwi

N3yyenue abCONIOTHO HEYNPYroro ynuapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIBI C M3MEHEHHEM MEXAaHUYECKOW SHEPTUu
TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznea 3. MogekyasipHas GU3MKa U TEPMOJAMHAMMKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3usa. Xapakrep ABUKEHUS W
B3aUMOJIECTBUSA YaCTUL] BemlecTBa. MOJENU CTPOCHUS Ta30B, XKUIKOCTEN U
TBEPABIX TeN U 00BICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojenel. Macca u
pa3Mepbl Mosiekyil. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u €€ uzmepenue. lllkana temneparyp
Llenbcus.



Mopens  wupeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHUM HJeabHOro rasza. AOCONIOTHas TeMmIiliepaTypa Kak Mepa
CpeaHe KHUHETHMYECKOW SHEPruM TEIUIOBOrO ABWKEHUA dvacTull rasza. lllkanma
temneparyp KenpBuHa. 1'a3oBbie 3akoHbBl. YpaBHeHue MeHnneneeBa—Kianeipona.
3akoH [lanmbroHa. M30mpoliecchl B UJI€AIbHOM Ta3€ C MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mnpencTaBieHUE H3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
n3obapa.

TexHu4yeckre YyCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BeIlecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COECTUHEHUM.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mogpuens onbita IlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mopenb, HILTIOCTPUPYIOIIAS TPUPOIY AABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS HUICAIBHOTO rasa,
U30IPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

Onpenenenne Macchl BO3AyXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUMU
00BEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY MapaMeTPaMU COCTOSIHHS Pa3pEKEHHOIO
rasa.

Tema 2. Ocnoebl mepmoouHamuKu

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEpPrusi TEPMOJUHAMUYECKOU
CUCTEeMBI U coco0bl €€ n3meHenus. KonnuecTBo TerioThl U pabota. BHyTpeHHss
SHEPrusl  OAHOATOMHOIO  HWJCAJBbHOrO0  rasa. Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Iy4YCHHE. Y IelIbHasd TEIIOEMKOCTh BEIIECTBA.
KonunuecTBo TEI10TH NpH TEIonepeaaye.

[lonsitue 00 anuabatHoM mipouecce. IlepBblli 3aKOH TEPMOJIWHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKM K u3ompoieccaMm. ['paduueckas
UHTEpIpeTalus padboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh mpoiieccoB B MPUpPO/IE.

TeroBpie  MamuHbl.  [IpuHUUNBI ~ AEUCTBUS ~ TEIJIOBBIX  MAIIIUH.
[IpeoOpazoBanusi ’HEpruM B TEIUIOBBIX MamuHax. KoadduuueHt mnose3Horo
neiictBus tersioBo mammebl. [ukn KapHo u ero xodgduiMeHT Mone3Horo
JEHCTBUA. DKOJIOTHUECKHUE MPOOIEMBI TETIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTelb
BHYTPEHHET0 CropaHusi, ObITOBOIN XOJOAWIbHUK, KOHIAUITMOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH HSHEpruu Tela MpH COBEPIICHUU PaOOTHI: BBUIET
npoOKu u3 OYTBUIKM MOJI JEHUCTBUEM CXATOro BO3/yXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€0AEMOHCTpAIIu).

N3MeHeHne BHyTpeHHEH SHEPTUH (TeMIIepaTyphl) Tena Mpu Teruionepeaaye.

OmpIT 1O anuabaTHOMY pacCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, TIBUTATENsI BHYTPEHHET'0 CTOpPaHusl, pEaKTUBHOTO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeuwecmea. Dazoevie nepexoovt

[Tapoobpa3oBanue u KoHJeHcarus. Vcnapenue u kuneHue. AOGCONOTHAS U
OTHOCHUTEJIbHAS BJIAXXKHOCTh BO3Ayxa. HaceimeHHwsld map. YaenbHas TEIioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUSI OT JIaBJICHHUSI.

Tsépnoe Teno. Kpucrainmuueckue u amopgHbie Tena. AHU30TPOIUS CBOMCTB
kpuctayoB. JKuakue kpucrtamibl. CoBpeMeHHble MaTepuanbl. [lnaBienuwe u
KpUCTA/IA3aIMs. Y IenbHas Tersiora miasieHus. CyomuManms.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHu4yeckre YCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHU IMOJIYUYEHHUS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Habmronenue HarpeBaHus U IJIaBJICHUS] KPUCTAILNTIMYECKOTO BEIECTRA.

JleMOHCTpalysi KpUCTaJIOB.

Vyenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3Mepenre oTHOCUTEIHLHON BIaXKHOCTU BO3/yXa.

Pasznen 4. dinekrpoauHaMuka
Tema 1. dnexkmpocmamuxa
OnexTpuzanmsi Tell. OJEKTpUYECKUM 3apsan. JIBa BHIa DIEKTPUYECKUX
3apanoB. IIpOoBOAHUKH, IOUAIIEKTPUKM W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHUS
ANEKTPUYECKOr0 3apsa.
B3anmoneiictBue 3apsanoB. 3akoH Kymona. ToueuyHslil 3eKTpruyecKuil 3aps.
Onektpudeckoe mnone. HampsokéHHocTh  3yekTpruueckoro mons.  IIpuHnun



CYIEPIIO3ULIAN BJIEKTPUUYECKUX MOJIeH. JIMHMK Hanps>KEHHOCTH SJIEKTPUUYECKOTO
OJIA.

PaGora cun  anekrpocrarnueckoro  mois.  I[lorenmuman.  Pa3HocThb
MOTEHIUANOB. [IpOBONHMKM M JMAIIEKTPUKHA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

DnekTpoéMKOCcTh. KonaeHcarop. DIeKTpOEMKOCTh TIIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHIEHCaTopA.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: BJIEKTPOCKOIL,
ANIEKTPOMETpP, DJIEKTPOCTATHUYECKash 3alllUTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KOHJIEHCATOP, KONMPOBAJILHBIN arapar, CTpPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MMPUHIUII IEUCTBUS IEKTPOMETPA.

B3aumopelicTBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TMOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B 3EKTPOCTATUYECKOM MOJIE.

DIIeKTpocTaTUUECKas 3aluTa.

JIMDNEKTPUKH B DJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IUTACTHH, PACCTOSHUS MEXKIY HUMHU U JTUAJIEKTPUUIECKOW MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHIeHCaTopa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mepeHnne 3neKTpOoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku ¢ paznuunvix cpeoax

DNEKTPUUECKUM TOK. YCIIOBHSI CYIIECTBOBAHUSI DJIEKTPUUECKOIO TOKA.
Uctounuku Toka. Cumna toka. [IoCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 171 y4acTKa LETH.

DJIEKTPUYECKOE COINPOTUBJICHUE. YEIbHOE CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

PabGora »snekrpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoIHOCTh
AIEKTPUYECKOrO TOKA.

DJNEKTPOJBIKYIIAsA CUJIa M BHYTPEHHEE COINPOTUBICHUE HCTOYHHMKA TOKA.
3axoH Oma 11 OJIHOM (3aMKHYTOM) 351eKTpuyeckol nenu. KopoTkoe 3amMbIKaHHeE.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTH  TBEPABIX  METAJIOB.  3aBUCHMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUUECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOaHUKMY. CobOcTBeHHas u MpUMeCHas MPOBOJIUMOCTh
noJaynpoBoAHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHuKOBbIE IPHUOOPHI.

ONEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOIUALINS. DJIECKTPOJIH3.



DIIEKTPpUYECKA TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHu4yeckrue yCTpOWCTBA M IPAKTUYECKOE MPHUMEHEHUE: aMIIEPMETP,
BOJILTMETP, PEOCTaT, HWCTOUYHMKU TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIBHBIC TIPHOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYyMHBIA U0/,
TEPMUCTOPHI U (POTOPEIUCTOPHI, MOTYIPOBOIHUKOBBIM U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenure cuiibl TOKa U HAPSIKEHHUS.

3aBUCUMOCTh COINPOTUBICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOIIAIY MTONIEPEYHOT0 CEYEHUs U MaTepHuaa.

CwmenanHoe COeIMHEHUE ITPOBOIHUKOB.

[IpssMmoe wW3MepeHue SIEeKTPOABWXKYIIEW cuibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCHMOCTb CONPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psit 1 NpOBOJAMMOCTD BO3/1yXa.

OIHOCTOPOHHSAS TPOBOJIUMOCTD JUOJA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydenne cMenaHHOro COeAMHEHNs PE3UCTOPOB.

N3mepenne 35eKTpOABMKYIIEN CHIIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIIEHUS.

HabGntonenue snekrponusa.

MexknpeaMeTHbIe CBA3H

N3yuenue xypca ¢usuku 6a3oBoro ypoBHsa B 10 kjacce OoCyIIeCTBISIETCS C
YYETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBS3€d C KypcaMH MAaTEMAaTHUKH,
OMOJI0THH, XUMHH, Teorpadi U TEXHOJIOTUH.

Meosicnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAYYHOI'O
NO3HAHMS: SIBJICHHE, HAay4HbIN (hakT, rumores3a, (Qu3nveckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIHS,
napabosa, runepbosna, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpHUECKUE (DYHKIIMH:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO,
BEKTOPBI U UX POEKLNN Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexanuueckoe NBIKEHHE B KHBOU mpupozae, auddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEIadH, TEIIOBOE PAaBHOBECHE),
BJIEKTPUYECKUE SABJIEHUS B )KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH M



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs THCCOLMALMA,
rajbBaHMKA.

l'eoepacghus: BnaxXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHUH C HCMHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHHMs B TEXHUKE, MOJAIIMITHUKH, HCIIOIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOAOMET W JApyrue), JBUraTeilb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, OBITOBOW XOJOJWJIBHUK, KOHJUIIMOHEP, TEXHOIOIHU
IIOJIyYEHNUsT COBPEMEHHBIX MATEpHAJIOB, B TOM YHCIE€ HAHOMATEPUANIOB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpeBaTEIbHbBIC npuOopHI,
AJIEKTPOOCBETUTENBbHBIE PUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pasznea 4. DaekrpoauHaMuka

Tema 3. Mazcnummnoe noie. IneKmpoMazHUMHAA UHOYKUUA

[TocrostHHbIE ~ MarHUTHl.  B3ammomencTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MarautHoe 1one. Bektop MarHuTHOM uMHAyKuuH. IIpuHmmn cynepnosuuuun
MAarHuTHBIX Mojed. JIMHUM MarHUTHOM MHAYKIuU. KapThHa NMHUNA MarHUTHOU
VHJYKIMH 10JI1 HOCTOSIHHBIX MArHUTOB.

MarauTHOe T1ION€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUN WHIYKIUH
MAarHMUTHOTO TOJISI JJMHHOTO MPSAMOTrO MPOBOAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
IIPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaeiicTBue nmpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HalIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBlieHUE. [[BrKEHNE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJHOM MarHuTHOM Iose. PaGora cunbl Jlopenma.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKIMU. [lOTOK BEkTOpa MAarHUTHOM
UHAYKIAHU. OJEKTPOABWKYIIAs CWIA MWHAYKUHWHA. 3aKOH JJIEKTPOMAarHUTHOM
uHaykunu dapagnes.

BuxpeBoe anekTpuyeckoe molsie. OIEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJHHUKE, TBUKYIIEMCS TOCTYNATEIBbHO B OAHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTh.  SIBIIEHME CaMOMHIYKLIMHU. OJIEKTPOJABWXKYILAs  Cuja
CaMOMHIYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMAarHUTHOE TOJIE.

TexHu4yeckre YCTpONCTBA M NPAKTUYECKOE TIPHUMEHEHUE: TOCTOSHHbIE
MAarHMThl, 3JEKTPOMArHUThl, JSJICKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUU MAarHUTHOTO MOJISL.

B3aumoperictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

eiictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBiIeHME BEKTPOMArHUTHOW UHIAYKIUU.

IIpaBwiio Jlenna.

3aBUCUMOCTD JJIEKTPOJABMKYIIEH CHUJIBI MHIYKIMUA OT CKOPOCTH M3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBiIeHME CAaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3ydyeHrne MarHuTHOTrO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue AelCTBUS MOCTOSIHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

Pa3gea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbIE KONEOAHUA

KonebarenpHast  cucrema. CBOOOIHBIE  MEXaHHUYECKHME  KOJIcOaHUS.
I'apmonnyeckue konebanus. Ilepuon, yacrtora, amruutyaa u (asza koneOaHMIA.
[IpyxvHHBIN MassTHUK. MaremMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHX
koneOanuit. [IpeBpailieHre 3Heprun MNpyu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJIeOaHUS B
UJCAIbHOM KOJeOaTelbHOM KOHType. AHAJIOTUS MEXJIYy MEXaHUYECKUMHU U
AJEKTPOMArHUTHBIMU KoJnebanusimu. @Dopmyna Tomcona. 3akoH CcOXpaHEHUs
SHEPI'uM B UJCaTbHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaroumx KoyueOaHusX. BbIHYKIEHHbIE MEXaHUYECKUE
kosnieOanus. Pesonanc. BeiHy X 1€HHBIEC 37IEKTPOMArHUTHBIE KOJIEOAHNUS.

[Tepemennspiii TOK. CUHYyCOMAQIbHBIM TEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOIO TOKA. AMIUIMTYAHOE W JACHCTBYIOIEE 3HAYECHUE CHJIBI TOKA H
HAIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, nepenada U MOTPEOICHUE DIEKTPUIECKOM
SHEPIruM. DKOJOTMYECKHE PUCKHU TMPHU MPOU3BOJICTBE ANEKTpo3Hepruu. KynbTypa
UCIIO0JIb30BAHUS JIEKTPOIHEPTUU B TTIOBCETHEBHOM KU3HH.

TexHu4yeckre yCTpOHMCTBAa W MPAKTUUYECKOE IMPUMEHEHHUE: DBJIEKTPUUECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU AJIEKTponepeaay.

Jemoncmpayuu

WccnenoBanre mapaMeTpoB KojieOAaTeNbHONM CHUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKUN MASTHHK).



Habmronenue 3aryxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HabGntonenue pesonanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuwinorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJeOaHUM.

Pe3onanc mnpu mociieloBaTeIbHOM COEIMHEHUU PE3UCTOpPA, KaTYLIKH
WHYKTUBHOCTH M KOHJEHCATOPA.

Mopenb JIMHUU 3JIEKTPOIEPEIaUH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

WccnenoBanre 3aBUCUMOCTH TEpHUOa MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBanne TMEPEMEHHOrO0 TOKa B LENM U3 IOCJEI0BaTEIbHO
COCIMHEHHBIX KOHEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaAHUMHbLE B0JIHbL

MexaHuueckue BOJIHBI, ycioBHsl pacnpoctpanenus. Ilepuon. CkxopocTb
pacrpocTpaHeHus U JyiMHa BoJiHblL. [lomepeuHble W MOPONOJIBHBIE BOJHBI.
Nurepdepenius u nudpaxiys MexaHU4ECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKoCTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanusa BexkropoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBA
AJICKTPOMArHUTHBIX BOJIH: OTPaKECHHE, MpeIoMIICHUE, MoJspu3aius, Audpakius,
unTepdepenims. CKOpocTh AJIEKTPOMArHUTHBIX BOJIH.

[IIxana >J€KTPOMAarHUTHBIX BOJIH. [IpuMeHEHNE JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI pagnuOCBsI3U U TeNEeBUACHUS. Pannonokanus.

DJIEKTPOMATrHUTHOE 3arpsiI3HEHUE OKPYKAOLIEN CPEIbI.

TexHudyeckre yCTpPOMCTBA M NPAKTHUUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJAbTPa3BYKOBas JAUArHOCTHMKAa B TEXHHUKE W MEIUIIMHE, pajaap,
paauonpuéMHUK, TeIEeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OGpazoBaHue U pacIpPOCTPAHEHHUE TOMIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHHK 3BYKa.

HaGntonenue orpakeHus: M MpeIOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnm u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOUW PE30HAHC.

Habmronenune cBsi3M TPOMKOCTHM 3BYyKa M BBICOTHI TOHAa C aMIUIUTYJAOW M
4acTOTOM KOJIEOAHUI.



HccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHWTHBIX — BOJIH: OTpaXKEHHUE,
npesioMIIeHHUE, Mosipu3anus, udpakuus, MHTeppepeHIIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. [IpsmMonMHENHOE pacHpoOCTpaHEHUE CBETA B
onHOpoaHOoM cpene. JIyd cBera. ToueuHbI HCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI oTpaxeHusi cBeta. [locTpoeHne n3zoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTENb
npenomiieHus. llomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yros IOJIHOTO
BHYTPEHHET'O OTPaYKCHHUSI.

Hucnepcust ceera. ClnoxHbIi cocTaB Oenoro ceera. L[Ber.

Cobuparomiue u pacceuBarolve JuH3bL. ToHkas nauH3a. DoOKycHOE
paccTOsIHME W ONTHYEcKash cuja TOHKOM JuH3bl. IlocTpoeHue uzoOpaxkeHHil B
coOMparoMX U paccenBarolnx JuH3ax. PopMysia TOHKOW JIMH3BI. YBEIUYEHUE,
JaBaEMO€ JINH301.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBast ontuka. Wurtepdepennus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOACHUS MaKCUMyMOB M MHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hubpaknus csera. JudpakumonHas pemérka. YCIOBHE HaOIIOACHUS
[JIaBHBIX ~MaKCUMyMOB TIpM TAJEHUM MOHOXPOMATHYECKOr0 CBeTa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonsgapuszanus ceera.

TexHudyeckre yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaTr, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEUIETKA, TIOJISAPOUI.

Jlemoncmpayuu

[IpsMonuHEWHOE pacHpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckue npuOOpBkl.

[TonHOE BHYyTpeHHEE OTpakeHUE. Mozellb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpOCKOIIa, TEJIECKOna.

Habmonenune natepdepeHunn crera.

Habmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[TonyyeHnue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tonyyenue cniekTpa ¢ NOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HalGnronenue nonsipusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomoi



N3mepenue nokazaTenst NpeaoMIICHUS CTEKIIA.
UccnenoBanuie CBONCTB U300paKEHUI B JTUH3AX.
Habmonenue nucnepcuu cBera.

Paspaes 6. OcHOBBI ClIeLIUAJIBLHON TEOPUU OTHOCUTEIbHOCTH
['paHnibl NPUMEHUMOCTH  KJIACCMYECKOW  MexaHukd.  lloctymars
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpAIIECHUE
JUIMHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsI3p Macchl C SHEPrUEH U UMITYJIBCOM PEISATUBUCTCKON YaCTHULIBI. DHEPTHUS
TIOKOSI.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonsl. ®opmyna [Inanka cBsi3u 3HEPTUN HOTOHA C €T0 YACTOTON. IHEPTHUS
U UMIyJbC (POTOHA.
OtkpeiTie u uccienoBanue ororddexra. OnpiTel A. I'. CroneroBa. 3akoHBI

dororddexra. YpaBuenue DunmreitHa st hoTodddexra. «KpacHas rpaHuiia»
dotoaddekra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckne yCcTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTuuK, coiHeuHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®ororddexT Ha yCTaHOBKE C IIMHKOBOM MIIACTUHOM.

UccnenoBanne 3akoHOB BHETHEro (poTodddekra.

Cseroaguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccesHHIO o -9acTHIIL.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue wu mormnonieHue
(GOTOHOB TpHU Mepexojie aToMa C OJHOTO YPOBHS SHEPruM Ha Jpyro. Bumsl
criekTpoB. CIIEKTp YpOBHEW SHEPIUU aTOMa BOJOPOAA.

BonnoBeie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOIHOBOMR
TyaJIA3M.

CrioHTaHHOE U BBIHYKJICHHOC U3JIYUCHUC.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnronenue nuHeyaThIX CIIEKTPOB U3ITYYCHHS.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

Habmronenue nuHERYaTOrO CriekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpOeHus sapa. OTKphITHE
pamuoakTuBHOCTH.  OmbiTel  Pedepdopna 1o ompeseneHuro  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoictBa anbda-, Oera-, ramma-u3JIy4deHHUS.
Bimsinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio sapa. Mzoronsl.

Anbda-pacnian. DIEKTpOHHBIA M TMO3UTPOHHBIM Oera-pacnan. [amma-
U3JIy4EHHE. 3aKOH paJlMOaKTUBHOIO pacnaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. SAnepHbie cuibl. [led ekt maccsl sapa.

SnepHble peakuuu. JlesieHue u cUHTE3 SA€EP.

Anepneiii peaktop. Tepmosnmepubiii cunTe3. I[IpoOiieMbl W TEPCHICKTHBBI
AJIEPHOM SHEPTETUKU. DKOJIOTMYECKHUE ACTIEKTHI AIEPHON SHEPTETHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOJIIOICHHS U PETUCTPALIMU 3JIEMEHTAPHbBIX YACTHII.

dyHaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO pu3znyueckoi KapTUHBI MUPA.

TexHu4yeckne ycTpoWCTBa U NMPAKTUYECKOE NPUMEHEHHE: NO3UMETP, KaMepa
Bunbcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéT4yMK MOHU3NPYIOIINX YaCTHLL.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanre TpeKOB YacTHUll (M0 TOTOBBIM (OTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHS acTpoHOMUU. [IpUKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Besnusi, sipkue 3BE3/bI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

Conneynas cucrema.

Conune. ComHeuHass akTUBHOCTh. Mcrounuk sHeprum CoyHIIA U 3BE3.
3BE3M1BI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIBHBIM KJIacc —
CBETUMOCTB». 3BE3MIbI TJIABHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» IS 3BE3]l TJIABHOW NOCIJIEIOBATENBHOCTH. BHYTpEeHHEe CTpoeHHuE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUH U 3Bononmu CoJHIa U
3BE31. DTaIbl >KU3HH 3BE3I.

Muneunbiii [Tyte — Hamia ['amaktuka. [lonmoxkenune u aBwxkeHue CosHUA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u xBasapel. UEpHBIE ABIPHI B sSApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:1a. Paz0eranue rajiakTuk.
Teopust bonbuioro B3peiBa. PenukToBOE M3IIydeHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

HaGntonenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPWIOKCHHUH TS ONpeIeTICHUS TTOJIOKEHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOrO MOMyIIApUs U SIPKHUE 3BE3/BL.

Hab6ntonenus B Teneckon Jlynsl, mianer, Mieunoro Ilyrtu.

O0o01maroee NOBTOpeHne

Ponr Qusuku u acTpoHOMHUHM B DIKOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM M ATUYECKOM chepax IesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM Hay4HOU KapTHUHE MHPA, POiIb PU3HMUECKON TEOpUHU
B (GOpPMHpPOBAaHWM TIPENCTABICHUNA O (U3MYECKOM KapTUHE MHUpa, MECTO
bu3nuecKkoil KapTHHBI MHUpa B OOIIEM PSITYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHble CBA3M

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCyIIecTBISIETCS C
YYETOM CONEPKATEIBHBIX MEXKIPEIMETHBIX CBA3€M C KypcaMM MAaTE€MAaTHKH,
OMOJI0TUH, XUMUH, Teorpadu U TEXHOIOTUH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHbIE C M3YyYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (U3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIEHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEb, U3BMEPEHUE.

Mamemamuxa: pemIEHHWE CHUCTEMBI YPaBHEHHH, TPUTOHOMETPUYECKUE
GYHKIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl M MX IPOEKUMWH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIMM, NpU3HAKK TOA0OUSI TPEYTOJIHHUKOB,
omnpeJieNIeHne IoNaau TNIOCKUX GUryp u oobema Ter.

buonocusa: »nekTpuueckue SBICHHUS B JKUBOW MPHUPOJE, KoJieOaTeabHbIC
JBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOU NPUPOAE, NCHUCTBUE
paaualyy Ha )KUBBIE€ OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAILIMYECKAs] CTPYKTypa TBEPABIX
TeN, MEXaHU3Mbl O0Opa30BaHMsI KPUCTAJUIMUECKOW PpEHIETKH, CIEKTPAIbHBIN
aHaJIu3.



l'eocpagusa: MarHUTHBIE TONMIOCAa 3€MJIM, 3aJ€KU MArHUTHBIX DY,
(doTochEMKA 36MHOI OBEPXHOCTH, MPEACKAa3aHUE 3EMIIETPSICEHUIA.

Texnonoeus: JHWHUM DIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
JJIEKTPOABUTATENb, WHAYKLIUOHHASA II€4Yb, pPanap, PaaAMONPUEMHMK, TEIEBU30D,
anteHHa, teinedon, CBY-meuyb, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeyHas Oarapes.



INIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUA IMPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMA

OcBoenune ydeOHOro mpenMera «®Duszmka» Ha YPOBHE CPEIHEro OOIIETro
oOpa3zoBaHus (0a30BbIii YPOBEHB) JOJAKHO OOECIEUUTHh JTOCTUKEHUE CIETYIOIIUX
JUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJBbTATBI

JIn4HOCTHBIE PE3YyIbTAaThl OCBOCHUSI yUeOHOro npeaMera «Du3nKay T0TKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaronIuxcsi PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPCHHEH MO3WUIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM LEHHOCTSIM POCCHUMCKOro O0OIIECTBa, pacUIUpEeHHE >KMU3HEHHOTO
OMbITa W OMbITA JAEATEIBHOCTH B MPOLIECCE peain3allii OCHOBHBIX HaIpPaBICHUI
BOCIUTATEIbHOU AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIUH 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJULMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
J€EMOKPaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO HEATEIBbHOCTh B MHTEPECAX TPa)XJaHCKOIrO
00IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHUE B3aUMOJICHCTBOBATH C COUAIbHBIMUA UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIMSIMUA U Ha3HAYCHUEM;

FOTOBHOCTh K T'YMAaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHMS :

c(hopMUPOBAHHOCTH POCCHICKOM TPaXXJaHCKOU VJICHTUYHOCTH,
NaTpUOTHU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TTOBE/ICHMSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPHEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIE B
NESATEIIbHOCTHA YYEHOTO;

OCO3HAaHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTONYMBOTO OYyAYIIEro;

4) 3CcTeTHYECKOr0 BOCIIMTAHUA:

3CTETUYECKOE OTHOLIEHHWE K MHUPY, BKJIKOYas SCTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pU3M4ecKoil HayKe;



S) TPyA0BOr0 BOCIIUTAHMS:

WHTEPEC K pa3IMYHBIM cdepaM MpodecCHOHANTBHONW AEATENHPHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynytiei mpodeccun U pean30BbIBaTh COOCTBECHHBIC )KM3HCHHBIC IIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO M caMO00Opa30oBaHUIO B 00JIACTH
(GU3HKY Ha TIPOTSHKEHUN BCEH KU3HH,

6) PK0JIOrH4eCKOro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJIOTMUECKONW KYJIBbTYPhI, OCO3HAHHE TJIO0ATHHOTO
XapaKTepa SKOJIOTUIECKHUX TTPOOIeM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JCUCTBUM B OKPYKAIOIIEHU CPElle HA OCHOBE
3HAHUS LIeJIeH YCTOMYMBOIO Pa3BUTHSI YETIOBEUECTBA;

pacIIMpEeHre OIbITa JEATEeIPHOCTH JKOJOTHYECKON HaIlpaBiICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QUBUKE;

7) UEHHOCTH HAYYHOT'O MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3YYCHHS  (U3MKH  OCYIICCTBJIATH  TPOEKTHYIO W HCCIIEIOBATEIbCKYIO
NEeATEeIbHOCTh MHANBUYAIBHO U B TPYIITIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue JaeicTBuA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh U aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENISITh eI MNEATEIBHOCTH, 3aJ1aBaTh IMAapaMETPpbl M KPUTEPUU HX
JIOCTIDKCHUS,
BBISBJISAITH 3aKOHOMEPHOCTM W MPOTHUBOPEYMS B  PacCMaTPUBAEMBIX
(U3UYECKUX SBJICHUSX;
pa3pabarbiBaTh IUIAaH PELICHUS MPOOJIEMBbI C YYETOM aHAIM3a UMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIBHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJIIM, OLICHUBATh PUCKH MOCJICACTBUM ACATEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaJIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIIEHUH KU3HEHHBIX TPOOIeM.
ba3oBble ncciaenoBare/ibCKue JAelicCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJOTUEH, KIIOYEBBIMU MOHATHUSMH M METOJAMU
(u3nUecKol HAyKu;



BJIaJIETh HABBIKAMU y4E€OHO-HUCCIEA0BATENIBCKON U MPOEKTHOW JIEATEIbHOCTH
B 00s1acTU (PU3UKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHUCKY
METOJIOB pElIeHUs 3a/lay (PU3MYECKOro COJAEpk aHUsl, MPUMEHEHHUIO Pa3IMYHBIX
METOI0B MO3HAHUS;

BJIAJE€Th BHUIAMH JESATEIBHOCTH 10 IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpETallii, NpeoOpa3OBaHUI0 M MPUMEHEHUI0 B Pa3JIMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TIPUYMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAMTh apryMEHThl ISl JI0Ka3aTelIbCTBa
CBOMX yTBEP)KIICHUH, 3aaBaTh MapaMeTpbl U KPUTEPUU PEIICHHS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE€ PpEUICHWs 3aJauyd pe3yJIbTaThl,
KPUTHYECKU OLIEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJayd B 00Opa30BaTEIbHOU
JESITENbHOCTH, B TOM YHCJIE IPU U3YYEHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

YMETh [EPEHOCUTh 3HAaHUA 1O (U3MKE B MPaKTUYECKYIO 00JIacTh
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTeil;

BBIJIBUTaTh HOBBIE UJIEH, IPEANIAraTh OPUTHHAIBHBIE MTOIXO0/IbI U PEILICHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

Pabora ¢ unpopmanmei:

BJa/IeTh HABBIKAMM MOJyYEHHUS MHPOpMAIUHN (U3MUECKOro COAEpKaHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISTh IOHCK, AHAJM3,
CUCTEMATHU3ALMI0 U MHTEPIpEeTanui0 WHGOpMAIMU Pa3Iu4HbIX BHIOB U (Popm
NpEICTaBICHNUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OpMALINH;

UCTIONB30BaTh  CPENCTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTWIA B PEHICHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHU3AI[MOHHBIX
3aja4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PEeCcypcocOepeKeHMs, TMpPaBOBBIX M  OTHYECKUX HOPM, HOpPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOr0 COJAEpPKAHUS B Pa3IUYHbIX (opMarax c
yu€TOM Ha3Hau€HUs MH(OpPMAIMK U LEIEBON ayAUTOPUHU, BbIOMpPasi ONTUMAIIbHYIO
(dopMmy MpencTaBIeHUs U BU3yaIu3aluu.

KoMMmyHuKaTHBHBIE YHHBePCATbHbIE YUeOHbIE 1eHCTBUS:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKU M BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh NPEANOCBUIKM  KOH(MIWUKTHBIX CHUTyalldidi W CMsT4YaTh
KOH(DJIMKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOKO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYaJIbHOU
padoTHI;

BBIOWpATh TEMAaTHKy W METOJbI COBMECTHBIX MEHUCTBHHA C Y4ETOM OOIIUX
WHTEPECOB ¥ BO3MOKHOCTEN Ka)JOT0 YJICHA KOJJIEKTUBA;

NPUHUMATh  I[EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUSA 110 €€ JIOCTHKECHHUIO: COCTaBJAThH IUIAH JCHCTBUH,
pacupenensTh poii ¢ Y4ETOM MHEHUW YYaCTHUKOB, OOCYXKIAaTh PE3yIbTAThI
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJAJa U KaXJOr0 yYaCTHUKA KOMAaHJbl B
001Ul pe3yabTat Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKTHI, OIEHWBATh HJAECH C MO3UIMU HOBHU3HBI,
OPUTMHAJILHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSBIIATH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIIECTBIISATh MO3HABATEIBHYIO JICSITEIHHOCTh B 00JIACTH
GU3MKM W aCTPOHOMHH, BBIABJIATH MPOOJIEMBI, CTaBUTh W (HOPMYJIUPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITETTLHO COCTABJISITh IUIAH PEIICHHUS PACUYETHBIX W KadyeCTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYCCKONW pabOThI C YUETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacIIMpsATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHUIA;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh e€ro, OpaTh Ha celd
OTBETCTBEHHOCTbH 3a PCIIICHHUE;

OIICHUBATh IPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYIULMU B 00JacTH
(bU3UKH, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeNIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJILHBI UHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlMsIM, BHOCHUTh KOPPEKTHBHI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQJIETh  HABBIKAMHU  TO3HABATEIbHOM  pediiekcuu Kak  OCO3HaHUsA
COBEpIIAEMBbIX JCHCTBHA ¥ MBICIUTCIBHBIX IPOILIECCOB, HX PpPE3yJbTaTOB U
OCHOBaHMI;

UCIIOJIb30BaTh MPUEMBI pedIIeKCHH TSI OLICHKH CUTYaIllH, BEIOOpa BEPHOTO
perieHus;



YMETh OIICHUBAaTh PUCKH W CBOECBPEMEHHO TMPUHUMATH PEHICHUS IO WX
CHIDKCHHUIO;

NPUHUMAaTh MOTHBBI W apryMEHTBI JPYIHMX IIPU aHAJM3€ pPe3yIbTaTOB
NeSITeNbHOCTH;

IPUHUMATH ce0sl, TOHUMAast CBOM HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYIHMX IIPU aHAJW3€e pPe3yIbTaTOB
JeSITEIbHOCTH;

NpHU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mporecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe 1 YPOBHSA CpeaHero oOimiero oOpa3oBaHUsA Yy OO0ydYaroNIuXCs
COBEPIIICHCTBYETCS OMOIIMOHATBHBIH WHTEJUICKT, Iperoaraouui
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TTIOHUMATh CBOE AMOIMOHATBLHOE
COCTOSIHUE, BUCTh HAMPABJICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHAILHOM cephl,
OBITh YBEpPEHHBIM B ceOe;

CaMOpEryJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aJalTHPOBATHCA K
AMOIMOHAJILHBIM U3MEHECHHSIM U TPOSIBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKCHUIO TENH U
yCcrexy, ONTUMHU3M, WHUIIUATUBHOCTh, YMEHHE JICHCTBOBATH HMCXOAS W3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONICH CITIOCOOHOCTh TIOHUMATh AMOIIMOHAIBLHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TMPH OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U COMIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTHUMH JIFOJIbMU, 3a00TUTHCS, POSBIIATH HHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K konmy obOyuenuss B 10 kJjacce mnpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YUAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTOo (pu3uku B (HOpMUPOBAHUU
COBPEMEHHOW Hay4yHON KapTUHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOMN ACSITEIHHOCTH JIOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YyYEHHBIX (PU3NUECKUX MOJENCH:
MaTepHalibHasl TOUYKa, MHEpIUaIbHAsl CUCTEMa OTCU€Ta, aDCOIMIOTHO TBEPIOE TEIO,
UCANIbHBIN Ta3, MOJIEIN CTPOCHUS Ta30B, KUIKOCTEH M TBEPIBIX Tel, TOUCUHBIN
ANEKTPUUECKUH 3apsij] MPU pelIeHUH PU3NIECKUX 3a]1ay;

pacrnio3HaBaTh (pu3MYECKUE SBJICHUS (MPOIIECCH) U OOBACHATh MX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJSIPHO-KUHETUYECKOM TEOpUM CTPOCHMS BEIECTBA U



3JIEKTPOJMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJIMHEUHOE
JBIDKCHHE, CBOOOJHOE TAJE€HUE TeJl, IBIKEHHE [0 OKPYXHOCTH, HWHEpIUS,
B3auMojiercTBrE Tel, Tuddy3us, OpOyHOBCKOE JIBIKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BEMa TeJ IIPU HarpeBaHUU (OXJIAXKIACHUH), TETIJIOBOE
paBHOBECHUE, HCHAPEHUE, KOHJCHCALHWs, IUIABIICHUE, KPUCTAJLIA3ALMS, KUIICHHE,
BJIAJKHOCTH BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPHITOM
cocylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS ra3a B  H30IpOLECcCaXx,
AIEKTpU3alus TeJ, B3aUMOACHCTBHE 3aps/I0B;

OMUCHIBATh MEXAHUYECKOE JBUKEHHE, HCHOJb3ys (PU3NYECKHE BEIUYHMHBI:
KOOpAWHATA, IyTh, IMEPEMEUICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Ja, KUHETUYECKAsl DHEPIUs, MOTECHUUAJIbHAsI HEPTUs, MEXaHUYEeCKast
paboTta, MeXaHUYECKass MOIIHOCTh; MpPU OMNHCAHWU TMPABWIHHO TPAKTOBATH
(GU3UYECKU CMBICT HCHOJB3YEMbIX BEIUMYMH, MX OOO3HAYECHHUS U EIUHUIIBI,
HAXOJUTh (POPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3UUECKYIO0 BEIUYUHY C JAPYTHUMU
BEJINYMHAMU;

OMUCHIBATh M3YYEHHBIE TEIUIOBbIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUA,
UCTIONb3ysa (U3MYECKUE BEJIMYMHBL: JaBICHUE Ta3a, TeMmIepaTrypa, CpeaHss
KUHETUYECKAs] YHEPTUSI XaOTUUYECKOTO JBWXKEHHUS MOJICKYJ, CPEAHEKBAApAaTUUHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprusi, pabora rasa,
KO3} (OUIIMEHT TIOJIE3HOTO JIEUCTBHSI TEIJIOBOTO JIBUTATENsI; TPU OIMHMCAHUH
NpaBUIBLHO TPaKTOBaTh (U3UYECKUM CMBICI HCMIOJIB3YEMBIX BEJIMYMUH, HX
0o003Ha4YeHUsT U CIUHUIIBI, HAXOAUTh (POPMYJbl, CBS3BIBAIOIINE JaHHYIO
(bu3MUECKyI0 BEIMUMHY C IPYTUMU BEJTMYNHAM;

OMNUCHIBATh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
sIBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (DU3NYECKUE BEIUMYMHBI: SJICKTPUUECKUM 3apsij,
AIEKTPUYECKOE MOJIE, HANPSKEHHOCTD MOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
IpU ONUCAHUM TPABWIBHO TPaKTOBAaTh (PU3WYECKUNA CMBICT HUCIHOJIb3yEMbIX
BEIMYHMH, WX OOO3HAUCHUS W €IWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIITUE
JTAHHYIO0 (PU3MYECKYIO BEIMUHUHY C IPYTUMU BETUYUHAMU;

aHAM3UPOBATH (PU3UUYECKHUE TMPOIECChl U SIBJICHUS, UCIONB3YsS (PU3nyecKue
3aKOHBI M MIPUHIUINBIL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAHWYECKOM DSHEPruM, 3aKOH COXPAHEHHS MMITYJIbCA,
NPUHIUIT CYNEPIO3UIIMA CHWJI, MPUHIIUI PABHOINPABUS HHEPIHAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIUIOBOIO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHECHUS
AJIEKTPUYECKOTO 3apsna, 3akoH KyinoHa, mpu 5TOM pasjinyarh CIOBECHYIO
(GbOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TIPUHIIMIIBI JEHCTBUSA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMNCTB; pa3jnudaTh YCIOBHS UX OE30MAaCHOTO WCIOJIb30BAaHUS B
IMOBCEIHEBHOM KU3HU;

BBITIONTHATh JKCIEPUMEHTHI TI0 HCCIENOBAaHUI0 (U3UYECKUX SIBICHUU W
IIPOIIECCOB C HCIOJBb30BAaHUEM TPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPU STOM
dbopmynupoBath TpoOJeMy/3ajady U TUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0O0pYIOBaHHUS, MPOBOAMUTH OIBIT U
dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PHM3NUECKUX BEIWYWH, TIPH
3TOM BBIOMpaTh ONTHMAJBHBIA CIOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAY (PU3MYECKUMH  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(buKCHpOBaTh PE3YNBTATHl IMOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B
BUJIE TAaOJIUIl U TpadUKOB, I€TaTh BEIBOJBI IO pe3yJIbTaTaM UCCIIEIOBAHNUS,

coOJII01aTh TpaBuiia OE€30MACHOT0 TPyJa MPU MPOBEICHUU HCCICIOBAaHUN B
paMKax y4eOHOro »SKCIEPUMEHTa, Y4E€OHO-UCCIENOBATENbCKON W MPOEKTHOU
JESATETLHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWUCTB U J1a0OpaTOPHOTO
000py1I0BaHUS;

pemaTrh pacuéTHBIC 3aJa4¥ C SBHO 3aJJaHHOW (DU3UYECKOHM MOJIETIBIO,
UCTIONB3YsI (PM3MYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHAJIW3a YCIOBUS 3a/1aun
BBIOMpATh (PU3NYCCKYIO MOJCIb, BBIJACIATh (PU3MYECKHE BEIMYMHBI M (OPMYIIHI,
HEOOXOoMMMbIE NIt €€ pEelieHUs, MPOBOAUTH PACUEThl M OIICHUBATh PEaTbHOCTH
MOJTYYCHHOT0 3HAYCHUS (PU3NUECKON BETUINHBL

penaTh Ka4eCTBEHHBIC 3a/1aU1: BBICTPAUBATh JIOTHUYECKH HEMPOTUBOPEIUBYIO
IENOYKY PacCyXICHHIl ¢ ONopod Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznueckue sIBICHUS;

UCTIONIb30BaTh ~ MPU  PEINICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(GOPMAITMOHHBIC TEXHOJIOTHH JIJIs TIOMCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAIINN
U TIpEJICTaBlIeHUs Y4eOHOM M HAyYHO-TIOMYJISIpHOM MH(OpPMAIIUHY, TTOIYyYCeHHONW U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHATTM3UPOBATH MOTy4aeMyr0 HH(GOPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YIEHBIX-(U3UKOB B
pa3BUTHUE HAyKH, OOBSCHEHHE IPOIIECCOB OKPYXKAIOIIETO0 MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS 1O (PU3MKE B MOBCEAHEBHOM >KU3HU
JUIsl o0ecriedeHus: 0€30MacHOCTH MPU OOpalIEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOUCTBAMH, JIJISI COXPAHEHUS 3JI0POBbS U COOJIOJICHUSI HOPM DKOJOTHYECKOTO
MIOBE/ICHHSI B OKPYXKAIOIIEH Cpelie;



paboTath B TpYIINE C BBHINOJIHEHUEM pPa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh paldOTy TPYIIbI, pPalMOHATBHO pPACHpPEAeNsITh OOsI3aHHOCTH U
IJIAHUPOBATh ACATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB IPYIIIHI B PEIICHUE pacCMaTPUBAEMOM MTPOOIEMBI.

K koHny oOyuyenuss B 11 kJjacce mnpeaMeTHbIE PE3ysbTaTbl HA 0a30BOM
YpOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YJAIOUTUXCST YMEHHUIA:

JIEMOHCTPUPOBATh HAa MPUMEPAX pojib U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPA, B PA3BUTHUU COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUM, B IMPAKTUYECKON AEATEIIBHOCTU IIIOAEH, LIEIIOCTHOCTh U €IUHCTBO
(bu3nUecKoi KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TNPUMEHEHUS HW3YyYEHHBIX (PU3UYECKUX MOJIENei:
TOYEYHBIN JIEKTPUYECKUMN 3apsl, Jyd CBETa, TOUEYHBI UCTOYHUK CBETA, SJEPHAS
MOJI€JIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO sijpa MPU PEIICHUU (PU3UUYECKUX
3a7ad4;

pacno3HaBaTh (pU3NYECKHE SIBJICHUS (MPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKHU: DIIEKTPUUECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JCHUCTBUSA TOKA, B3aUMOICHCTBUE
MAarHMTOB, DJICKTPOMAarHUTHas WHAYKIHUS, JICUCTBUE MArHUTHOIO MO Ha
MPOBOJHUK C TOKOM M JBWXKYIIMKUCS 3apsi, SJICKTPOMArHUTHBIE KoyeOaHUs |
BOJIHBI, MPAMOJMHEUHOE PAaCIpPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIIOMIICHUE,
uHTepdepeHnus, audpakuus ¢ OOJsSpU3alUs CBeTa, JUCIEPCHUsl CBETa,
dotoanexkrpuueckuit 3pdekt (poroaddekrt), cBeToBOE N1aBicHNE, BOSBHUKHOBEHHUE
JMHEWNYATOro CIIEKTpa aromMa BOAOPOJA, €CTECTBEHHAs MW MCKYCCTBEHHAas

PAaANOaAKTUBHOCTD,
OIMMCBIBATh HM3Y4YCHHBLIC CBOMCTBA BCIIICCTBA (3H€KTpI/I‘I€CKI/IC, MAar"dmMTHBIC,
OIITHYCCKHUC, QJICKTPUICCKYIO IMPOBOAUMOCTD Pa3INYIHbIX cpez:) u

AJIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI), UCHOJNB3Yys (PU3MYECKHE BEITUYUHBI:
JNEKTPUYECKUHN 3apsl, CWIA TOKA, JIEKTPUYECKOE HANPSKEHUE, DIIEKTPUYECKOE
CONPOTHUBJIEHUE, PAa3HOCTh MOTEHIMAIOB, 3JEKTPOJABWXKYILAs CUiIa, padoTa TOKa,
WHIYKLIHAST MarHUTHOrO mojs, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKHA, JHEPrus SJEKTPUUECKOrO W MArHUTHOI'O MOJIEHW, MEPUOJ U YacToTa
KoneOaHuii B KoJIeOAaTENbHOM KOHTYype, 3apsii M CHila TOKa B MpoIecce
FapMOHUYECKHUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE paCCTOSHUE U
ONTHYECKass CHUjia JIMH3bI, TPU OMHCAHUM MPABUIBHO TPAKTOBATh (HU3UUECKUI
CMBICIT HCIIOJIb3YEMbIX BEIWYMH, WX OO0OO3HAYCHHs] W CIWHHIIBI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOUIME JIaHHYIO (U3MYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMUMHAMU;

ONMCHIBATh M3YYCHHBIC KBAHTOBBIE SBJICHUS M IIPOLECCHI, HCIOJIb3Ys
¢duznyueckre BEIUYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H



4acTOTa CBETA, SHEPIUs U UMIYJbC (POTOHA, IEPUOJ NIOJypacajia, SHEPIHsl CBI3U
aTOMHBIX SIZIEp, NpPU OIMMCAHUU TMPABUIBHO TPAKTOBaTh (PUINYECKUA CMBICT
UCIIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYEHUs W €JIMHHUIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONIUE JIAaHHYIO (U3HUYECKYI0 BEIUYMHY C JPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHNUE (DU3NIECKON BEITMYUHEI;

aHANIM3UPOBATH (PU3UYECKHUE TMPOILECChl U SIBJICHUS, UCIONIB3Ys (PU3nyecKue
3aKOHBbI M NMIPUHLHUIBL: 3aKOH OMa, 3aKOHBI MTOCJIEA0BATEIBLHOIO U MapAJLIEIbHOTO
COCIUMHEHUSI TPOBOJHUKOB, 3aKOH J[koyns—JIeHna, 3akoH 3JIEKTpOMAarHUTHOU
MHAYKIMH, 3aKOH MPSIMOJIMHEHHOr0 PACHpPOCTPAHEHHS CBETA, 3aKOHBI OTPaKEHHUS
CBETa, 3aKOHbI MPEIOMJICHUSI CBETa, ypaBHeHUE ODHIITeHa mns gororddekra,
3aKOH COXPAaHEHUs HEPrUH, 3aKOH COXPAHEHHUS HUMIIYJIbCA, 3aKOH COXPAHEHUs
ANEKTPUUYECKOr0 3apsAia, 3aKOH COXPAHEHMs] MacCOBOI'O YMCIA, IMOCTYyJaThl bopa,
3aKOH PaJIMOAKTHUBHOIO pacmlajaa, Ipyu 3TOM pas3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, OO0JACTH)
IPUMEHUMOCTH;

ONpENIENATh HANPABICHUE BEKTOPA UHAYKIUH MAarHUTHOIO TOJIS IPOBOIHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHna;

CTPOMTh W OIKCHIBATh M300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBIMOJHATh JKCHEPUMEHTBHI IO HCCIENOBAaHUIO (DU3MUECKUX SBICHUNH U
IPOLIECCOB C HCIOJb30BAaHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHUI: MPU 3TOM
dbopmynupoBath TpoOJeMy/3ajady U TUNOTE3y Yy4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOrO O0OpYyIOBaHMS, MPOBOJIUTH OMBIT U
(dbopMynupOBaTh BHIBOJIBI,

OCYUIECTBJISTh NPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, ITPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/bI OLICHKH MTOIPETHOCTEN N3MEPECHU;

UCCIIEZIOBATh 3aBUCHUMOCTH (PH3MYECKMX BEIMYMH C HCIIOJIb30BAaHUEM
OpsIMBIX HM3MEPEHHUI: MPU H3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATh
pe3ynbTaThl MOTYYEHHOM 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUJE TAOIUI U
rpaduKoB, AeaTh BHIBOABI [0 PE3yJbTaTaM UCCIICIOBAHNS;

coOo1aTh mpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOro »HKCIIEPUMEHTa, Y4eOHO-UCCIEIOBATENbCKOW U MPOEKTHOU
JIESITENHbHOCTU C HCMOJIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB U J1A0OPATOPHOTO
000py1I0BaHUS;

pemarb pacy€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOW MOJENbIO,
UCIOJB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3NYECKYI0 MOJIENb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (HOPMYIIBI,



HEOOXOMMBbIE NIl €€ pelleHUs, NPOBOAUTH PAcUE€Thl M OLICHHBATh PEAIbHOCTb
MOJIYYEHHOI'0 3HAaUeHUsI (PU3NUECKON BETUYUHBI;

peniaTh Ka4eCTBEHHBIC 33/1aUd: BHICTPAUBATh JOTUYECKH HEMIPOTHUBOPECUUBYIO
LEMOYKY pacCyXIECHUM C OMOpON Ha HM3y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bU3UYCCKHE SIBICHNUS,

UCIIONIb30BaTh ~ MpPU  PEUIEHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIpEJICTaBlIeHUs Y4eOHON M HAyYHO-TIOMYJSIpHOU MH(OpMAIIUHY, TTOIYICHHONU U3
Pa3TUYHBIX ICTOYHUKOB, KPUTUYECKH aHATU3UPOBATH TOTYIaeMy0 HH(GOPMAIIHIO;

OOBSCHATHh TPUHIMUIMBI JEHCTBUS MAaIllMH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUSA UX OE30MACHOT0 HCIOJIb30BAHUS B IMOBCEIHEBHON
KU3HU;

NPUBOAUTH MPUMEPHI BKJIJ]a POCCUMUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYXKAIOIIEr0 MHUpa, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS 1O (PU3MKE B MOBCEAHEBHOM >KU3HU
JUIsl o0ecriedeHus: 0€30NacCHOCTH MPU OOpalllEeHUH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISl COXPAHEHUS 3[J0POBbS M COOJIOJIEHUS HOPM 3KOJOTUYECKOI0
MOBEJICHUS B OKPY KAIOIIEH CPEAE;

paboTaTh B TpYIIe C BBHINOJHEHUEM PA3JIUYHBIX COIUAILHBIX POJIEH,
IUIAHUPOBATh padOTy TpyHmbl, PaUUOHAIBHO paclpeneisaTh OOSA3aHHOCTH H
MJIAaHUPOBATh JICSATEIHLHOCTh B HECTAHAAPTHBIX CUTYAIlMsIX, aJ€KBATHO OICHUBATH
BKJIAJl K&KJIOTO M3 YYACTHUKOB T'PYIINHI B PEIICHUE PACCMATPUBAEMOI TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuyecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHuUe pa3aeioB U TeM nugpoBbie
Ne ni/m P Konrpoabusie | IIpakTHyeckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThbI
pecypcbl
Paznen 1. PU3UKA U METO/JAbIl HAYUYHOTI'O ITO3HAHUS
1.1 du3uKa U METOABI HAYYHOI'O MO3HAHUS 2 bubmmorexa [IOK
' A yi https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuremariria . https://m eds00.ru/7f41bf72
bu6nmoreka [IOK
22 Aaniia ! https://m.edsoo.ny/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 hitps:/m.cdsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHIECKOM 9 | bubnnoreka [IOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
32 OCHOBI TepMOHHAMHKi1 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHbIE COCTOSIHHSI BEIIIECTBA. 5 bubnmnoreka [JOK

@da30BbIE IEPEXOBI

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




Htoro no pazneny

24

Paznea 4. 9JIEKTPOANHAMUKA

bubmuorexa [IOK
4 UMEKTpOCTATIKA 10 https://m.edsoo.n/7f41bf72
49 IlocTossHHBIN dEKTpUYECKUN TOK. TOKH B 12 bubnnoreka [IOK
' pa3IuYHbBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHoe Bpems 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 71




11 KJIACC

Kosn4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nu@posBbIe
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHO€ moje. IeKTpOMarHuTHas 1 | 3 bu6mmoreka [IOK
’ AHAYKLIWS https://m.edsoo.ru/7f41c97¢
Hroro no pasueiny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHn4eCcKHe U JIEKTPOMarHuTHbBIE 9 1 bu6mmoreka [IOK
' KoJieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4eCcKHUe U JIEKTPOMArHUTHbBIE 5 | bu6mmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
2. 1
3 Onruka 0 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

31 OCHOBBI CTICTIHATBHON TEOPHUH 4 | bu6nmnoreka [IOK
' OTHOCUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 i
DIEMEHTBI KBAHTOBOH OTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bu6nmoreka [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SApO

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazaeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE NIOBTOPEHHUE

6.1 O6o06maro1iee MOBTOPEHHE 4 ngfs?;ifjigrouﬁfmwk
Uroro no pazgeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonunyecrBo yacos DJIEeKTPOHHBIE
Ne Tema Ypoka KOHTpOJILHLIe HpaKanecmle Aara HHppoEkie
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypesI
®u3nka — HayKa O IPUPOJIE.
1 Hayunslie MGT(})’;LI nofHeIl)HIfﬁ 1 1.09 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Ponp u MmecTo puszuku B

) (bopMUPOBaHNUN COBPEMEHHOM | 3.09 bub6mmorexa [IOK
Hay4YHOH KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOMN AESITENbHOCTH JIIOAEH
MexaHn4yeckoe IBUKECHHE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO | 5 09 bubnunorexa LIOK
newxeHus. [lepemenienne, CKOpocCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE IPAMONIMHENHOE | 8.0 bubnnorexa [IOK
JBHKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOJIMHEHHOE 1 10.09 bu6nmoreka [IOK
JIBHJKCHUE https://m.edsoo.ru/ff0c372e

6 CBobOonHOe majieHne. Y CKopeHue | 1.09 bubnuorexa [IOK
C¢BOOOIHOIO MalEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe NBUKEHUE.

. JIBukeHne MaTepUaIbHOM TOUKH 110 | 15.09 bubnnoreka [IOK

OKPY’KHOCTH

https://m.edsoo.ru/ffOc3ada




HpI/IHI_[I/IH OTHOCHUTEIbHOCTH I anuies.

bubnmoreka [IOK

TOYKH. TeopeMa 00 U3MEHCHUH
KI/IHCTI/I‘-IGCKOI\/IA'SHepFI/II/I

8 HueprmaibHBIE CHCTEMBI OTCUETA. 19.09
P . https://m.edsoo.ru/ff0c3be8
Ilepssriit 3akoH HproTOHA
Macca Tena. Cuna. [lpunnun
9 CYNepIo3uIInM cuil. BTopoii 3aKkoH 22.09 Bubmaorexa ITOK
yrep H ' p . ' https://m.edsoo.ru/ff0c3be8
HproToHna 1151 MaTepuaibHON TOUKH

10 Tpetwnii 3akon HetoToHa myist 26.00 bu6nunorexa LIOK
MaTepHUAIbHBIX TOYEK ' https://m.edsoo.ru/ffOc3be8
3aKoH BceMHUpHOro TsaroreHus. Cuna

11 TspkecTd. IlepBas kocMHUueckas 29.09 Bubmaorexa IIOK

- HeP ' https://m.edso0.ru/ff0c3d00
CKOpOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec 3.10 bubnnorexka [IOK
TEJIa ' https://m.edsoo.ru/ff0c3el 8
Cuna tpenus. Ko>ddumuent tpenus.

13 Cuna cin OTI/IBHGI-(II)I/qu){ pH B:IE(CHHH 6.10 Brbmorexa LIOK

P P A ' https://m.edsoo.ru/ff0c3£76
Tejaa B )KUAKOCTH HIIU rase
[locTynarenbHOE M BpalllaTeIbHOE

14 JBUKEHHE a0COIOTHO TBEPAOTO TEa. 10.10 bu6mmoreka [IOK
MowmeHT cuibl. Ihnedo cuiel. YciaoBus ' https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPIOIO Tella
NMiynec MaTepuanbHOU TOYKH,

15 CHUCTEMbI MAaTEPUAIIBHBIX TOYEK. 13.10 bubnuoreka [IOK
Wmiynbe cuiibl. 3aKOH COXpaHEHUs ' https://m.edsoo.ru/ff0c43d6
uMnyiabca. PeakTuBHOE JBH)KEHUE
PaboTta 1 MOIIHOCTH CHJIBL.

16 Kunernueckast sHEprus MaTepualbHON 17.10 bu6nuorexa [IOK

https://m.edsoo.ru/ff0c4502




17

[ToTeHIManbHAsT SHEPTHSL.
[ToTeHnmanbpHas SHEPTHS yIPYro
ne(OPMHUPOBAHHON TIPY>KUHBI.
[MoTeHManbHas SHEPrHs Tea BOINU3U
MOBEPXHOCTU 3eMITH

2,.10

but6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

[ToTeHIManbHBIE U HENOTCHIUAILHbIC
cuibl. CBs3b pabOTHI
HETIOTEHIIUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPrUU CUCTEMBI Tell.
3aKOH COXpaHEeHUsI MEXaHUUECKOM
SHEPTUH

24.10

bubmuorexa [IOK
https://m.edsoo.ru/ff0c478c

19

20

JlabopaTtopHast pabota «MccnenoBanue
CBSI3U PaOOTHI CHIIBI C U3MEHEHUEM
MEXaHUYECKOM SHEpruu Tena Ha
pUMepe PACTHKEHUS] PE3HHOBOTO
KIyTa»

Konrtponbnas pabora o Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHHS B MEXaHHUKE)

3.11

7.11

bubmuorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. Auddysus

10.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKEHUS U
B3aMMO/ICHCTBUS YaCTHIl BEIISCTBA.
Mopenu cTpoeHus ra3os, XKUIKOCTEH
U TBEPIBIX TEN

14.11

23

Macca monexyi. KonnuectBo
BeniecTBa. [locrossHHas ABoraapo

17.11

24

TemnoBoe paBHOBecue. TemnepaTypa

21.11




u e€ uzMmepenue. lllkana remneparyp
Lenbcus

Hneanpusiii raz B MKT. OcHoBHOE

bubmuorexa [IOK

25 24.11
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AbGcouoTHas TeMIlepaTypa Kak Mepa
26 CpeaHEeN KNHETUYECKON YHEPTUH 58.11 bubnmoreka [JOK
JIBJKEHHSI MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 1.12
JlaboparopHnas pabota «lccnenoBanue
28 3aBUCUMOCTH MEK]ly TapaMeTpaMmu 5.12
COCTOSIHUS PA3PEKEHHOIO Ta3a
29 M3omporeccel B UI€aIBHOM Ia3e U UX 812 bubnnorexa [IOK
rpaduueckoe nmpeacTaBlIeHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 crocoObl e€ m3meHeHus. Konmuectro 12.13 bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOTO HJI€aJIbHOTO
rasza
bu6mmoreka [IOK
31 Brt reronepe am 1>.12 https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEIIOEMKOCTD BEILIECTBA.
32 KonuuecTBo TemoTsl mpu 19.12 bubmorexa HOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AquadbaTHbIi npouece
13 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 9.1 bubnuorexa [IOK
NpUMEHEHNE K U30IIpoLIECCaM https://m.edsoo.ru/ff0c5efc
34 HeobpatumocTh mporieccoB B 26.12 bu6nmorexa LIOK




npupone. Bropoii 3akoH
TEPMOJUHAMUKU

https://m.edsoo.ru/ff0c6230

[Tpunumn aevicteus u KIIJI TernmoBoi

bubmuorexa [IOK

35 29.12
MaIlIMHBI https://m.edsoo.ru/ff0c600a
36 [Tuxn Kapuo u ero KIIJ] 12.01
DKoJorn4YecKue npooaemMbl
37 P 16.01
TEIJIOOHEPTETUKH
18 O6o6maromuii ypok «MomnekysipHast 1901 bubnmorexa [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI ' https://m.edsoo.ru/ff0c6938
KoHnTtposnbHas paboTa mo teme Eub 10K
noImoTeKa
39 «Morne a 3uka. OcHO 23.01
NeKyIApHas U3k HOBBI https://m.edsoo.ru/ffOc6a50
TEPMOJIMHAMUKI
40 [TapooOpazoBaHue U KOHACHCAIHS. 2601 bubnnorexa [IOK
Ncnapenue u kunexnue ' https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI 1 OTHOCHUTEITbHAS 6 LOK
noIMoTeKa
41 aXXHOCTb Bo3ayxa. Haceime i 30.01
BIAHOCTD BOSAYX PHICHARIH https://m.edsoo.ru/ff0c64d8
nap
Trépnoe teno. Kpucrannuueckue u
4 amop(HbIe Tena. AHU30TPOIHS 2.0 bubnmoreka [JOK
CBOWCTB KpHCTalIoB. Kuakue ' https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepUaIbl
[TnaBneHue 1 KpUCTAITU3ALINSA.
43 VY aenbHas TenaoTa mIaBJICHUS 6.02 bubmorexa HOK
A ' ' https://m.edsoo.ny/ff0c6708
CyOnmumarust
bubmuorexa [IOK
44 YpaBHEeHHE TEIUIOBOTO OanaHca 9.02
p https://m.edsoo.ru/ff0c6820
45 OJeKTpu3anus Tei. DNEKTPUIECKUN 13.02 bubnmoreka [JOK

3apsn. JIBa BUA DJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apAaa0B

IIpoBOTHHKH, TUATEKTPUKH U

bu6mmoreka [IOK
46 [IOJIVIIPOBOTHUKHU. 3aKOH COXPaHEHUS 16.02
yip A P https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiaa
BsaumonelictBue 3apsa10B. 3aK0H
47 Kynona. ToyeyHBIN DJIEKTPUYECKUIT 20.02 bubmaorexa LIOK
Y : p ' https://m.edsoo.ru/ffOc6ced
3aps
Hanpssk€HHOCTB 3JIEKTPUYECKOro
43 nosis. [IpuHnun cynepnosunuu 23.02 bubnnorexa [IOK
AJIEKTPUYECKUX Nojed. JInnun ' https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cun anekTpocTaTHueckoro Eub 10K
HOINOTEKA
49 noius. Ilorernuan. Pa3HocTh 27.02
H https://m.edsoo.ru/ff0c6f00
MIOTEHIINATIOB
I[IpOBOIHUKH U OUDIEKTPUKA B
50 3J'IpeKT OCTaTHYECKOM nonIe 2.03 bubmorexa [JOK
p ' ' hitps:/m.edsoo.ru/ff0c7018
HusnexTpuueckas MpOHUIIAEMOCTb
bubmuorexa [IOK
51 DnexkTpoéMkocTh. Konmencaro 6.03
p A p hitps:/m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIIOCKOTO
52 KOHIEHCATOpa. DHEPIUI 3aPSKEHHOTO 9.03 bubmaorexa LIOK
A pa. p p ' https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
JIaGoparopnas padora "U3MepeHue
53 PATOPHAT b per 13.03
3JIEKTPOEMKOCTH KOHEHCATOpA
IIpyHIMI NEUCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOITUPOBAJILHOT'O
54 bt P p 16.03

amnmaparta, CTpyHHOT O IIpUHTEpa.
DneKTpocTaTHUEeCcKas 3alluTa.




3a3emiieHHe AIIEKTPOIpUOOPOB

55

DJIEKTPUYECKHUI TOK, YCIOBHS €T0
cyniectBoBaHusA. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsixenue.
Conportusnenue. 3akon OMa 11
ydacTKa 1enu

20.03

56

[TocnemoBarensHOE, MapaieNbHOE,
CMEIIaHHOE COeTUHEHNUE
npoBoJHHUKOB. JlaboparopHas paboTa
«M3ydyeHne cMenIaHHOro COeTUHEHUS
PE3UCTOPOBY

0.5

23.03

bubmuorexa [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa u MOIIHOCTE JIEKTPUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

27.03

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 11t TOJTHOM (3aMKHYTOM)
aneKkTpudeckoi nenu. Koporkoe
3ambikanue. JlabopatopHas pabota
«3mepenune DJIC ucTouHrka ToKa u
€ro BHYTPEHHET0 COMPOTUBIICHUSI»

0.5

6.04

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

Pe3epBHblii ypok. KoHTpoabHast
pabora 1o Teme "DieKTpoauHaMuKa' /
Bcepoccuiickas mpoBepouHasi paboTa

10.04

but6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

Ob6o06maromuit ypok
«OnexTponuHamukay / Becepoccuiickas
poBepoyHas paborta

13.04

bu6nuorexa LIOK
https://m.edsoo.ru/ff0c88be

61

OneKTpOHHas MPOBOAUMOCTh TBEPIBIX
METaJUIOB. 3aBUCHUMOCTD
COHpOTI/IBJIeHI/IH MCTAJJJIOB OT
Temreparypbl. CBEpXIPOBOAUMOCTh

17.04




DNEeKTPUYECKUN TOK B BAaKyyMe.

62 . 20.04
CBolicTBa DJIEKTPOHHBIX ITyYKOB
[ToxynpoBOIHUKH, UX COOCTBEHHAS U

63 IpUMecHas MpoBoauMocTh. CBoiicTBa 24.04 bu6nuorexa [IOK
p—n-nepexona. IloaynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DNEeKTpUYECKHU TOK B pacTBOpax 1

64 pacIuiaBax 3JIeKTPOJIUTOB. 27.04 bu6nuorexa [IOK
DIIEKTPOAUTHYECKAS JUCCOIUALIHS. https://m.edsoo.ru/ffO0c82ba
DneKkTponaus
DJIEKTPUYECKUH TOK B razax.

65 CaMOCTOSTeITbHBINA U .05 bubmuorexa [IOK
HECaMOCTOATENbHBIN pa3psal. MonHus. https://m.edsoo.ru/ffOc84ae
ITnazma
OnexTpudeckue nNpudopsl U

66 YCTPOMCTBA U UX MPAKTUYECKOE 8.05 bubmmorexa [IOK
npuMeHeHue. [IpaBuna TEXHUKHU https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH
KonrtponbHas padora o Teme

67 «Qnekrpocraruka. [locTosHHbIN 11.05 bubnmoreka [JOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cperax»

68 PesepBHbIit ypok. O6061maomui ypok 1505 bubnuorexa [IOK
o remam 10 kiacca https://m.edsoo.ru/ff0c8f6c

69 Pesepsublil ypok. O6o0uaromuii ypok 19.05 bub6mmorexa [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢c

70 PezepHblil ypok. O6001maronuii ypok 2205 bubmmoreka [IOK

o temaM 10 kiacca

https://m.edsoo.ru/ffOc8f6¢




71

PezepHblil ypok. O60061maronuii ypok
o remam 10 kiacca

26.05

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8f6¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

71




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbBIE
[1]
J:/-n Tema ypoxa Bcero Konrponbusie | Hpaxrireckue fll:;:eﬂl/lﬂ :)lg[()l:ll;zl;zl:eﬂbﬂble
padoThI padoThI pecypesI
[TocTossHHBIC MAarHUTHI U UX

| B3auMO/iciicTBUe. MarHuTHoOE 1oJI€. 1 509 bubmuorexa [JOK
Bekrop MmaruuTHOM MHAYKUWH. JInHUK https://m.edsoo.ru/ff0c9778
MarHuTHOM MHAYKIIUH
MaruuTHoO€ 1oJie MPOBOIHHUKA C

) TokoM. OnbIT DpcTeaa. 1 4.09 bubnuorexa [IOK
B3anmoneiicTere NpOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «M3yuenue | | 9.09 bu6nmnoreka [IOK
MarHUTHOTO I10JIS KaTYIIKHA C TOKOM» https://m.edsoo.ru/ffOc98fe
JlelicTBrE MAarHUTHOTO IOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuita AMriepa.

4 Jlaboparopnas pabota | | 11.09 bu6nmoreka [IOK
«Hccmenosanue nencTBUs https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha pamMKy C
TOKOM)

JleficTBME MAarHUTHOTO MOJISl Ha
5 JBIDKYIIYIOCS 3apsKEHHYIO YaCTUILY. 1 16.09 buommotera [IOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Paborta cuier JIopenia
DnekTpoMarHuTHas UHAYKIms. [loTtok

6 BeKTOpa MarHuTHOM uHAyKImu. IC | 18.09
WHIYKIMU. 3aKOH 3JIEKTPOMArHUTHOM
uHnykiuu Papanes




JlaGoparopnas pabota
«HccneqoBanue SIBICHUS
AIEKTPOMATHUTHOW WHIYKITUM

23.09

but6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIICHUE
camouHaykiuu. I1C caMonHayKIUN.
DHeprusi MAarHUTHOTO TIOJISI KATYIIKH C
TOKOM. DJIEKTPOMArHUTHOE TOJIe

25.09

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTponucTBa U UX
IIPUMEHEHHE: TIOCTOSIHHBIE MarHUTHI,
AIIEKTPOMAarHUThl, MIEKTPOIBUIaTEIb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAS NI€Yb

30.09

10

O6o6maromuit ypok «MarHutHoe
noJsie. DJIeKTPOMarHUTHAsT HHITYKLIIUS)

2.10

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota no teme
«MarHuTHO€ 1oJe.
DNeKTpOMarHUTHAs UHIYKIIHS»

7.10

bubmuoreka [JOK
https://m.edsoo.ru/ffOcadS8

12

CB0OOIHBIE MEXaHUYECKUE
kosneOanus. 'apmonnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHU.
I[peBpaienue sHepruu

9.10

but6mmoreka [IOK
https://m.edsoo.ru/ffOcatf06

13

JlaGoparopnas pabota
«HccrenoBanue 3aBUCUMOCTH
Nepro/ia MaJTbIX KoJeOaH!ii Tpy3a Ha
HUTHU OT JJIMHBI HUTU U MACCBI I'py3a»

14.10

14

KonebarenbHbiil koHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIE KOJIcOaHMs B
U/IeaTbHOM KOJIe0aTeTbHOM KOHTYPE.

16.10

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




Amnanorus MCKAY MCXaHUYCCKUMU U
SJICKTPOMAariMTHBIMHA KOJICOaHUSIMH

15

®opmyna TomcoHna. 3akoH
COXpaHEHHsI SHEPTHH B HJICATbHOM
K0JIeOATEIIbHOM KOHTYPE

21.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyxaromux
Kosie0aHusAX. BelHyKIeHHbIE
MexaHudeckue konedanus. Pesonanc.
BbIHYXIeHHbBIE 3JI€KTPOMAarHUTHBIE
Kose0aHus

23.10

Bbub6moreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemennbIit ToK. CHHYCOUAATBHBIN
[IEpEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOT0 TOKAa. AMIUIUTYIHOE U
JIEHCTBYIOIIEE 3HAYCHHUE CUJIbI TOKA U
HaIpsKEHUs

4.11

bu6moreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. [IponsBoactso,
nepeaya 1 norpediexHue
AJIEKTPUUYECKON SHEPTUU

6.11

19

VYCeTpoiCcTBO U MPAaKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKA, JIMHUI
JJEKTpoliepeay

11.11

but6mmoreka [JOK
https://m.edsoo.ru/ffOcc324

20

DKOJOTUYECKHUE PUCKU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynberypa ncnonb3oBanus
AJIEKTPOIHEPIUHU B IOBCEAHEBHOM
JKU3HU

13.11

21

MexaHHUeCKUE BOITHBI, YCIOBHUS
pacmpoctpanenus. [lepuosa. CkopocTh

18.11

bub6mmoreka LIOK
https://m.edsoo.ru/ffOcca54




pacpoCTpaHCHUA U JJIMHA BOJIHBI.
HOHGpG‘IHI}IC " IpOJAOJIbHBIC BOJTHBI

3Byk. CKopocTb 3ByKa. I poMKOCTh

but6mmoreka [IOK

22 20.11
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIEKTPOMAarHuTHBIE BOJIHBI, UX Bu6 OK
23 CBOMCTBA U cKopocTh. [1Ikama 25.11 nosmotexa Il
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[IpuHIUIIBI pagUOCBA3U U
24 TeneBuaeHus. Pa3Butue cpencTs 27.11
cBs3U. Pagnornokanus
)5 Konrponbnas padora «Konebanus u 212 bu6nuorexa [IOK
BOJIHBI» ' https://m.edsoo.ru/ffOcc6f8
[IpsimonuHEHOE pacipocTpaHEeHNE
. . but6mmoreka [IOK
26 CBETa B OJHOPOJHOM cpefe. TodueuHblid 4.12
https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBeTa
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
. bubnuorexa LIOK
27 cera. [loctpoenne usobdpaskeHut B 9.12
https://m.edsoo.ru/ffOcd4e0
IIJIOCKOM 3€pKalie
IIpenomnenue ceera. [lonHoe
)3 BHyTpeHHee oTpaxeHnue. [IpenenbHblil 11.12 bu6nuoreka [IOK
YIoJI IIOJIHOI'0 BHYTPEHHETO ' https://m.edsoo.ru/ffOcd7f6
OTpaKE€HUs
29 Jlabopartopnas pabota «3mepenne 16.12 bu6nmnoreka [IOK
[oKa3aTelis MPEeJOMIIEHUS CTEKIIA» ' https://m.edsoo.ru/ffO0cd67a
JIunssl. [loctpoenue n3obpaxeHuii B
30 nuH3e. Dopmysa TOHKOU JTUH3bI 18.12 bubmotera [IOK
P POPMY. ’ ' https://m.edsoo.ru/ffOcdd e
VYBenuueHue JITUH3bI
JlaGopaTopnas pabora
31 patop p 23.12

«HccnenoBanue CBOMCTB




M300paKeHUI B TMH3AX)

Jucnepcust cBera. CIIOKHBIN cOCTaB
6emnoro csera. Lper. JJaboparopHas

32 25.12
pabota «Habmronenue nucnepcuu
CBETa»
13 WnTepdepennus crera. Judpaxius 30.12 bubnuorexa LIOK
cBera. Jludpakunonnas pemréTka ' https://m.edsoo.ru/ffOced22
34 IloniepedyHOCTh CBETOBBIX BOJIH. 13.01 bu6mmoreka [IOK
[Tonsipuzanus ceera ' https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckre mpuOOpsl U YCTPOMCTBA U 1501
YCIIOBUS MX O€30MaCHOT0 TPUMEHEHUS '
['paHuIBl TPUMEHUMOCTH
36 KJ1laccuuecko MexaHuku. [TocTynatel 20.01 bu6mmoreka [JOK
CIIeIMaJIbHOM TEOPUU ' https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
OTHOCUTENBHOCTDh OHOBPEMEHHOCTH.
37 3ame/JIeHre BpEMEHHU U COKpAILIEHUE 22.01 bubmorexa OK
g P patt ' https://m.edsoo.ru/ffOcfa42
JUTHBI
DHEpPrus U UMITYJIbC PEISITUBUCTCKOM
38 yacTUIlbl. CBsI3b MacChl C SHEPTHEH U 27.01 bubmorexa HOK
1ot P ' https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrHUs MOKOS
KonTtponbHas pabota «OnTuka.
39 OcHOBBI cHEIMANIbHOM Teopun 29.01 bubmorexa HOK
B P ' https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEITHOCTH
40 ®otonbl. ®opmyiia [Inanka. DHeprus 3.02 bu6nuoreka [IOK
¥ UMITYJIbC (OTOHA ' https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0OBAHNE Eu OK
noIMoTeKa
41 doroaddexra. Onbiter A. T 5.02 1

CroneroBa

https://m.edsoo.ru/ffOcffc4




3akonsl porordpdexra. YpaBHeHHE

but6mmoreka [IOK

42 Ounmrreiina 1g GorosddexTa. 10.02
A GoTosd htps://m.eds00.ru/ff0d01 5¢
«Kpachnas rpanuna» potorddexra
Jasnenue ceeta. OnbiTel [1. H. Bu6 LOK
HOIHOTEKA
43 JlebeneBa. XuMHUYeCKO€E AEHCTBUE 12.02
A A hitps://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MIPAKTUYECKOE IIPUMEHEHUE:
44 p p 17.02
¢dboTo31EeMEeHT, (POTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO
45 Pemrenue 3agaq mo reme «IeMEHTHI 19.02 bubmuorexa [JOK
KBAaHTOBOM ONTHKH) ' https://m.edsoo.ru/ff0d0302
Mogaenb atoma ToMcoHa. ONBITEI
46 Pesepdopaa mo paccessHuio 0-4acTu 24.02 buomorera [IOK
pRopAa 1o p t ' https://m.cdsoo.ru/ff0d091a
[Inanerapnast MoJenb aToMa
bu6moreka [IOK
47 IToctynater bopa 26.02
y p https://m.edsoo.ru/ff0dOafa
Hznyuenune u nornoieHue GpOTOHOB
48 i§ I/I};Iqe €X0Je aToMa C O H(()bro OBHS 3.03 Enbmrorexa HOK
P pesoa . A P ) https://m.edsoo.ru/ff0dOafa
SHEPTHH Ha Ipyroil. Buapl criekTpoB
Bonnosrsle cBoiicTBa yactuil. BomaHbI
49 ne bpoitns. KopnyckynsipHo- 503 bu6mmoreka [JOK
BOJHOBOM ayanu3M. CIIOHTaHHOE U ' https://m.edsoo.ru/ff0dOca8
BBIHY)KJICHHOE U3JTyYCHHE
OTKpbITHE paIUOAKTUBHOCTH. OMBITHI
50 Pesepdopna no omnpenesneHuio cocraBa 10.03 bubmorexa OK
POOPA pel ' https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3JTYICHHSI
CaoiicTBa asbda-, 6era-, raMma-
51 12.03

n3ny4yeHus. Bousaue




PaIMOaKTUBHOCTH Ha )KUBbIE
OPraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3oTomnbl. Anbda-pacma.
DNEeKTPOHHBINA U TO3UTPOHHBIN OeTa-
pacnaz. ['amma-usnydyeHue

17.03

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprusi CBsI3U HYKJIOHOB B SIJpE.

SlnepHsble peakuuu. S nepHBIN peakTop.

[Tpo6ieMsbl, ePCHIEKTUBBIL,
HKOJIOTMYECKUE aCTIEKTHI SACPHOI
SHEPTETUKHU

19.03

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTHLbl. OTKpbITHE
o3UTpoHa. MeTo bl HaOII0IEHUS U

perucTpanuu 3JIECMCHTAPHBIX YaCTHII.

Kpyraeiii cron «D@yHaameHTanbHbIe
B3auMoAeicTBUA. ENMHCTBO
(bu3nIecKoil KapTHHBI MUPA»

24.03

bub6mmoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

OTanbl pa3BUTHS ACTPOHOMUH.
[TpuknangHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHUHU. Bun
3BE€31HOrO HeOa. Co3Be3ausl, ApKue
3BE3 MBI, INIAHETHI, UX BUINMOE
nBmxeHue. ConHevyHas cucteMa

26.03

56

Counnne. ConHeuHass aKTHBHOCTD.
HcTtounuk sHeprun ConHua u 3BE311

7.04

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI IT1aBHON
IIOCJIEI0BATEIBLHOCTU. BHYTpeHHEE
crpoenue 38E31. COBpeMEHHbBIE
IIPEJICTABICHUS O IPOUCXOXKIECHUU U

9.04




spomronri CoJHIA U 3BE3]T

58

Mneunsiii [Iyte — Hama I'anakTuka.
ITonosxenue u npuxenue ConaHua B
lNanaktuke. ['anaktuku. YEpHbIE IBIPHI
B SIIpax TaJaKTUK

14.04

59

Bcenennas. Pazberanme raakTuk.
Teopwust boisboro B3peIBa.
PenukroBoe nsnyuyenue.
MeTtaranakThka

16.04

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

21.04

61

KonTponbHas padborta «3IeMEHTHI
aCTPOHOMUU U aCTPOPUIUKI»

23.04

62

O6o6maromwmii ypok. Pons ¢pusuku u
aCTPOHOMHUHU B 3KOHOMHUYECKO,
TEXHOJIOTHYCCKOM, COIMAJIBHON B
ATHYECKOH cdepax NesaTeTbHOCTH
YyeaoBeKa

28.04

63

O6o06maromumii ypok. Poibs u mecto
(U3UKH 1 aCTPOHOMHUH B
COBPEMEHHON Hay4YHOU KapTUHE MUpPA

30.04

64

Ob6o6matomuit ypok. Posib
¢du3nveckoit Teopun B HOpMUPOBAHHU
MpeACTaBiIeHUN 0 Ppuznyeckon
KapTUHE MHUpaA

5.05

65

O6o6maromuii ypok. Mecto
¢bu3nueckoil KapTHHBI MUpa B 00IIEM
psLLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHUN O IPUPOC

7.05

66

PesepBHblil ypok. MarautHoe mnose.

12.05




BJ'IGKTpOMaFHI/ITHaH HHAYKOUA

PesepBubiit ypok. Ontrka. OCHOBBI

67 CIIeLIUATILHON TeOpUun 1 14.05
OTHOCHTEJIbHOCTH
Pesepnsrii ypok. KBanToBas (usuka.
68 DJIeMEeHTHI aCTPOHOMUU U 1 19.05 bubmorexa HOK
P ' https://m.edsoo.ru/ff0d 1784
acTpou3uKH
21.05
69 Hrorosoe noBTOopeHue 1
OBIIEE KOJIMYECTBO YACOB I10 69

[NPOI'PAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpamMMbl CpeIHero 001ero 00pa3zoBaHus

10.1

JleMoHCTpHpOBaTh Ha MpUMEpax poidb U MecTo (u3uKku B
(hopMUPOBaHHM COBPEMEHHOW HAyYHOW KAapTHUHBI MHpA, B Pa3BUTHUU
COBPEMEHHON TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKOMN NEATEIbHOCTH

monen

10.2

10.3

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YYEHHBIX (PU3MUYECKUX MOJIEIEH:
MaTepuajgbHas TOYKa, MHEpLHajbHas cucTemMa OTcuéra, aOCOJIIOTHO
TBEPAOE TEJO, UACABHBIN I'a3; MOJENIN CTPOCHUS Ia30B, KUAKOCTEN U
TBEPABIX TeJ, TOYCUHBIM OJJIEKTPUYECKUM 3aps] — IpPU DPELICHUHU

(buzmvecKux 3a1a4

Pacnio3naBaTh ¢uzmdeckue sBICHUS (MPOIECCh) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISPHO-KHHETHUYECKOW Teopuu
CTPOEHHS BellecTBA M  OJEKTPOJAMHAMHUKU: paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIIMHEWHOE ABIKEHHE, CBOOOIHOE TMaJeHHE
Ted, ABUXKEHHE MO OKPY)XHOCTH, WHEpIUs, B3aUMOJACHCTBUE TeI;
nupdysusi, OpOYHOBCKOE [BIKEHHE, CTPOCHHUE IKUAKOCTEH U
TBEPABIX  TeN, HW3MEHEHHWe o00béMa Teld TMpH  HAarpeBaHHUH
(oxnaxkaeHuu), TEIUIOBOE paBHOBECHE, HCHApeHUe, KOHJEeHcalus,
MJIaBJICHUE, KPUCTAJUTU3alUs, KWUIIEHHE, BJIAXHOCTh BO31yXa,
TTOBBIIICHHE JIABJICHUS Ta3a MPU €r0 HarpeBaHUHU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IapaMeTpaMHM COCTOSIHMSI Tra3a B H30IpOLeccax;

QJICKTPpU3aluA TCI, B3aNMO/ICHICTBHE 3apAa10B

10.4

OnuchiBaTh MEXaHMYECKOE JBIDKEHHE, HCHONb3yd (U3HYECKUE
BEJIMYUHBI: KOOPJIMHATA, MYTh, MEpEMENIEHNEe, CKOPOCTh, YCKOpPEHHUE,
Macca Tela, CHJla, MMIYJbC Teja, KHUHETHYeCKas DJHEprus,
MOTEHLIMAJbHAsT JHEeprusi, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIHOCTb; P ONUCAHUH MPABUIBLHO TPAKTOBATH (DU3HUECKHUI CMBICIT
WCIIONIb3YEMBIX BEIUYMH, MX OO0O3HAUEHUS W EAWHUIIBI, HAXOAHThH
(hOopMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEITUUYHUHY C JAPYTUMU

BCINM4YMNHaMun

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA T€II M TCIJIOBEIC




SBJICHUS, UCHOJb3ys (U3MYECKUE BEIUYMHBI: JaBJICHUE Tas3a,
TEMIEepaTypa, CpeAHssl KUHETHYeCKas DHHEpPrus XaoTUYECKOro
JIBUKEHHMS MOJIEKYyJ, CpeIHEKBaJpaTHUYHas CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTH, BHYTpPEHHss dHeprus, paboTa rasa,
KO3((UIUEHT MOJEe3HOro JEHCTBUS TEIUIOBOIO JBUTATeNs; IIpH
ONMCAaHUU MPaBUIBHO TPaKTOBATh ¢buznueckuit CMBICIT
UCHOJIb3YEMBIX BEIWYMH, MX O0O3HAu€HUS M E€AMHMIBI, HAXOAMTb
(G opMyIIbl, CBS3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU

BCIIMYHMHaAM

10.6

10.7

OnuceiBaTh M3YyYECHHBIE DJJIEKTPUUECKHE CBOMCTBA BeIleCTBA U
JNEKTPUYECKUE  SIBICHUS  (TMPOIECCHI), HCIONB3ysd (U3HUECKUE
BEJINYUHBI: NMEKTPUYECKUN  3apsil,  DJIEKTPUYECKoe  TOoJe,
HanpsHDKEHHOCTh  MMOJIs, TMOTEHLHUAN, pa3sHOCTh MOTEHIMAIOB; IpHU
OIMHMCAHUU TIPABWIILHO TPAKTOBATh (PU3UICCKUI CMBICIT HCIIOJIB3YEMBIX
BEJIMYMH, WX OOO3HAYCHUS W EAWHUIIBI, YyKa3biBaTh (POPMYIIBI,
CBA3BIBAIOIIME JIAHHYI0  (U3MYECKYI0 BEIMYHMHY C JPYyTrUMHU

BEiIM4YnHaMun

aHAJTM3UPOBATh (PU3WYECKHE TIPOIECCHl W SIBJICHUS, HCIIOJIb3YS
(bu3MYecKre 3aKOHBI M MPUHITUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPTUH,
3aKOH COXPaHEHHUsS UMITYJIbCA, MPUHITUIT CYNEPIO3UIIUN CUJI, TIPUHITUTI
paBHOIIpaBUS WHEPUHUAIBHBIX CHCTEM OTCU€Ta; MOJICKYJIIPHO-
KMHETHYECKYI0 TEOPUIO CTPOEHUS BEILIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeHEel KMHETUYECKOM SHEPruu TEIUIOBOTO ABUKEHHUS MOJIEKYJ C
a0COJIOTHOW TeMmepaTypol, MEepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHHUs DJIEKTPUUYECKOro 3apsiaa, 3akoH KyloHa; mpu 3ToM
pasznu4aTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIpQ)KEHHUE U yCIIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC NPUHIMIBI JEHCTBUS MAalIWH, NPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pasziluyaTh YCIOBHS HX 0€30macHOro

HCIIOJIB30BaHUA B HOBCCHHCBHOfI KHN3HU

10.9

BrmonssaTe SKCIICPUMCHTEI IO UCCIICAOBAHHIO (1)H31/I‘-ICCKI/IX SIBJIEHUU U
IIPOLIECCOB € UCIOJIB30BAaHUEM IPSAMBIX M KOCBEHHBIX U3MEPEHUN; IIPH
3ToM (opMyIupoBaTh MpoOJeMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIEpUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIOKEHHOTO

000pynoBaHusl, IPOBOJIUTH OIBIT U (POPMYIUPOBATH BHIBOABI

10.10

OcymliecTBIATh MpsIMbIE U KOCBEHHbIE U3MEPEHHUS (PUINUECKUX

BCJIMYHH, IIpU 3TOM BBI6I/IpaTB OIITHUMAJILHBIA CHOCO0 HN3MCPCHHUA U




HCIIOJIB30BaTh H3BECTHHIC METObI OLICHKNU HOFpeHIHOCTeﬁ H3MepeHHI>’I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEJIMYMHAMH C
WCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUH; TIpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHUPOBaTh pe3yiabTaThl TMOJYYEHHONM 3aBUCHMOCTH
(Gu3nYecKUX BEIMYUH B BUJE TaOIUL U TPapHKOB, 1€1aTh BBIBOJIBI IO

pe3yibTaTaM UCCICAOBAHUA

10.12

Cobmroate mpaBmia 0e30macHOro  TpyAa MpU  MPOBEICHUU
UCCJEIOBaHUI B  paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHO-
HCCJIEeIOBATEIbCKOW M TMPOEKTHOW JAEATEIbHOCTH C HCIIOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOT0 000PYLOBaHHS

10.13

Pematp pacu€tHble 3aauu ¢ SIBHO 3aJaHHOU (DU3MUECKON MOJENbIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI M TPUHIMUIBI, HA OCHOBE aHAIM3a
yCIOBUS  3a/lauydl  BbIOMpaTh  (DU3MUECKYI0 MOJENb, BBIACIATH
¢u3nyeckre BeTUYMHBI U (OPMYIIbI, HEOOXOIUMBIE i €€ peleHUs,
MPOBOJUTH PACUYETHI U OLIEHUBATHh PEALHOCTH MOJYYEHHOTO 3HAYEHHUS

(hU3HUECKON BEIIMYUHBI

10.14

Pemars Ka4eCTBECHHbBIE 3a7a4u: BBICTPANBAThH JIOTUYECKHU
HEMPOTUBOPEUUBYIO LEMOYKY PACCYXACHUWU C OMOPOM HAa U3yUYCHHBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (bmnqecxne SIBJICHUS

10.15

Hcnonp3oBaTh MNpu  pelleHUH Y4eOHBIX 3aJady  COBPEMEHHBIE
MH(OPMAalIMOHHBIE TEXHOJOTMHM JUJISl TIOWCKA, CTPYKTYpUPOBAHMUS,
UHTEpIIpETallMl W TPEACTaBICHUsS y4eOHOW M Hay4HO-TOMYJISIPHOM
MH(pOPMALUY, TOJTYYEHHOW M3 Pa3IMYHBIX HUCTOYHUKOB; KPUTUYECKU

aHAIM3UPOBATH MOTYYaeMyl0 HHPOPMAIIUIO

10.16

[IpuBoauTh TpHUMEpHl BKJIA/a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO

MHUpa, B pa3BUTHUC TCXHUKU U TEXHOJIOT Ui

10.17

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUSA MO (PU3UKE B IOBCETHEBHOM
KHM3HM JUIsL oOecriedeHns 0€30MacHOCTH pu 00pallieHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOHCTBAMHM, JJSI COXpaHEHMs 370pOBbS U

COOTIOICHHSI HOPM KOJIOTHUECKOT0 MOBEICHHUS B OKPYKAOIIIEH cpelie

10.18

PaGotaTh B rpymnie ¢ BBINOJIHEHHEM PAa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBAaTh ~ paboOTy  TPYIIbI, PAlUMOHAJIBHO  paCHpeesiTh
00s3aHHOCTH ¥ IUIAHUPOBATH JESATEIBHOCTh B HECTaHAAPTHBIX
CUTyallUsX, aJCKBATHO OLICHMBATh BKJIAJ Ka)XIO0r0 M3 YYACTHUKOB

I'PYIIIBI B pELIEHNUE pacCMaTpUBAEMOM MpoOIeMbl




11 KJIACC

Kon
NpoBepPsieMoOro
pe3yJjbTara

I[IpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTeILHOI MPOrpaMMbl CpelHero 001ero 00pa3zoBaHus

11.1

JleMOHCTpHpOBaTh Ha TMpUMEpPax poidb W MecTo (u3uku B
(hOopMHUPOBaHHH COBPEMEHHOW HAyYHOW KApTHUHBI MHPA, B PA3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOMN NEATEIbHOCTH

JIIOJIEH, IEJIOCTHOCTD U €AMHCTBO (PU3NYECKOM KapTUHBI MUPA

Y4uThIBaTh TPAHULBI IPUMEHEHHS] U3YYEHHBIX (PU3HUECKUX MOJIENei:
TOYEYHBIN ANEKTPUUECKUN 3apsij, sAepHas MOJEIb aTOMa, HyKJIIOHHAs

MO/IeJIb aTOMHOTO si/ipa MpH peleHnH pU3nuecKux 3aaau

11.3

Pacnio3naBate (usnueckue siBaeHus (Iporecchl) U OOBACHATh MX HA
OCHOBE 3aKOHOB  DIIEKTPOAMHAMUKA W  KBaHTOBOW  (hu3mkw:
AJNIEKTPHUYECKAsi MPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XHUMHYECKOE,
MarHWTHOE  JICWCTBUS  TOKa, B3aUMOJICHICTBUE  MAarHUTOB,
AJIEKTPOMArHUTHAsl MHAYKIUS, JCHCTBUE MArHUTHOTO TIOJII Ha
NPOBOJHUK C TOKOM U JBWKYLIMHCS 3apsil, JJIEKTPOMAarHUTHBIC
KOJeOaHUsl W BOJIHBI, MPSIMOJIMHEHHOE paclpoCTpaHCHHE CBETa,
OTpaKeHWe,  MpeJloMIICHHe, HHTeppepeHuus, Audpakuus u
MOJISIpU3aLUsl CBETA, JUCIEPCHUs CBETa, (HOTORIEKTPUUYECKHH >PPeKT
(poroaddekr), cBeToBOE MaBICHHE, BO3SHHUKHOBEHHE JIMHEWYATOTO
CIEeKTpa aToMa BOAOPO/AA, ©CTECTBEHHAass M  HCKYCCTBEHHas

pPaanoOaKTUBHOCTD

114

OnuceiBaTh U3Y4YEHHbIE CBOMCTBA  BellecTBAa  (JIEKTPUUECKHE,
MarHUTHbIE, ONTUYECKUE, IJIEKTPUUECKYIO0 MPOBOJUMOCTb Pa3INuHbIX
Cpell) M DJJIEKTPOMAarHUTHbIE SABJIEHUS (IPOLECCHI), HCIOJIb3YS
¢u3nueckue  BEJIMYMHBI:  JJIEKTPUYECKUH  3apsal, Cuila  TOKa,
IEKTPUUYECKOE  HAIPSKEHHE,  AJIEKTPUUYECKOE  CONPOTUBIICHHE,
pasHocTh noteHuuanoB, D/IC, pabora TOka, MHIYKIHS MarHUTHOTO
nonsi, cuina Awmmepa, cuna JlopeHna, HMHIYKTUBHOCTh KaTYUIKH,
SHEprus 3MEKTPUUECKOr0 M MArHWTHOIO NOJeH, Mepuoj M 4YacToTa
KosiebaHuil B KoseOaTeIbHOM KOHTYpE, 3apsj U CUila TOKa B Ipolecce
rapMOHHYECKHUX AJIEKTPOMATrHUTHBIX KOJIeOaHUH, ¢doxycHoe
paccTOsHME W ONTHUYECKAas CWJIa JIMH3BI, NIPU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUII CMBICT HCIOJB3YEMbIX BEIMYUH, HUX
00O3HAUeHWsI W EIWHUIBI;, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE

AaHHYIO (1)I/ISI/II-IGCKyIO BCJIMYHHY C APYTUMHA BCIMYNHAMUA




11.5

OnwuceIBaTh HN3YUCHHBIC KBAHTOBBIC SABJICHUA U IIPOLECCHI, UCIIOJIb3YyA
(1)I/I3I/I‘IGCKI/IG BCJIIMYMUHEBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJHBI M 4YaCTOTa CBETA, JHEPIUd MU HMITYJIbC (bOTOHa, nepuona
moaypacmaaa, O3SHEpPrusd CBA3M ATOMHBIX AACp, IIPU OIHMCAHUHN
IIpaBUJIbBHO TPAKTOBATH (bl/ISI/ILIeCKI/Iﬁ CMBICJI UCITIOJIb3YEMbBIX BCJIWYHUH,
UX 00O03HAYCHUS H CAWHUILIBI; YKa3bIBATb (I)OpMy.TILI, CBA3bIBAIOIIUC
JAaHHYIO (I)I/I3I/ILICCKyIO BCIIMUUHY C APYI'UMHU BCINYNHAMU, BBIYHUCIIATH

3HAa4YCHHC (1)I/I3I/I‘ICCKOI>'I BCIINYHHBI

11.6

Ananu3upoBaTh (U3MUYECKHE TPOLECCHl U  SIBICHUS, HCIIONIb3YS
¢usnyeckue 3aKOHbl M HOpUHOUNBL  3akoH Oma,  3aKOHBI
MIOCJIEIOBATENILHOTO W TMApaJUIENbHOIO COEAUHEHMS] IPOBOIHHUKOB,
3akoH [[xoyns — JleHna, 3aKOH 3J€KTPOMArHUTHOM MHIYKLWH, 3aKOH
MPSIMOJIMHEITHOTO pacIpOCTPAaHEHUs] CBETa, 3aKOHBI OTPa)KEHUS CBETA,
3aKOHBl  NIPEJIOMJIEHUS  CBETa, ypaBHEHUWE OWHIUTEHHa A
dboToadderra, 3aKOH COXpPAHCHHUS DHEPrUU, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHHs JJEKTPUYECKOIro 3apsiia, 3aKoH
COXpaHEHHUsT  MaccoBOro 4YHcia, HocTynarsl bopa,  3akoH
paAMOaKTUBHOIO pacraja; IpU 3TOM pPa3jIdyaTb CIOBECHYIO
(OpMyJINPOBKY 3aKOHA, €r0 MaTEMAaTHUYECKOE BBIPAKEHUE U YCIIOBUS

(TpaHHIBI, 007aCTH) TPUMEHHUMOCTH

11.7

OHpCI[CJ'IHTB HampaBJICHUE BCKTOpPAa HWHAYKOHMH MAarduTHOI'O I10JIA

IIpOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpOI/ITB Hn  OIIMCBhIBATHb H306pa)KeHI/Ie, CcO31aBacMoO€ INNIOCKHMM

3€pPKaJIOM, TOHKOU JINH301

11.9

BBIMOTHATE AKCTIEPUMEHTBI 10 MCCIIEAOBAHUIO (PU3UUSCKHUX SBICHUN 1
MIPOILIECCOB C MCIIOJIb30BAaHUEM NPSMBIX U KOCBEHHBIX M3MEPEHUIA; PU
3ToM (GopMynHpoBaTh NpodieMy (3amady) U THUIOTE3y Y4eOHOro
9KCHEpUMEHTa,  CcOOMpaThb  YCTAaHOBKY M3  INPEAJIOKEHHOTO

000pyI0BaHus, MPOBOJUTH ONBIT U (HOPMYTHUPOBATH BHIBOJIBI

11.10

OCYIJ_IGCTBJISITL NpsAMbIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-ICCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB OIITUMAJIBHEIH CIOCO0 HU3MCPCHHUA U

HCIIOJIB30BaTh U3BCCTHHIC MCTO/bI OLICHKN HOI‘pCH.IHOCTCﬁ H3MCp€HHI71

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH C UCIIOJIB30BAaHUEM
NpSAMBIX ~ M3MEPEHUM; TpU ITOM KOHCTPYMpPOBAaTh YCTaHOBKY,
(GUKCUpOBATh pE3YAbTATHl TOJTYYCHHOW 3aBUCHMOCTH (PH3HMUECKUX
BEJIMYMH B BUJE TaONUIl U TpadUKOB, J1€71aTh BBIBOABI 110 pe3ylibTaTaM

HCCIIeI0OBAHUS

11.12

Cob6miogaTe mpaBuiia 0O€30MacCHOrO0 Tpylda TMpU MPOBEIACHUU




HCCIICIOBAaHUM B paMKax ydeOHOro OKCIepUMEHTa, Yy4eOHO-
HCCIIeIOBATEIHCKON M MPOSKTHOHN ACSITEIHHOCTH C UCIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOUCTB U 1TAOOPAaTOPHOTO 000PYIOBAHHUS

11.13

Pemate pacu€THBIe 3a1aun ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIIBIO,
WCIIONB3Ysl (PU3MYECKUE 3aKOHbI M TPHUHIMIIBI, Ha OCHOBE aHan3a
yCIOBUSL  3a/ladyd  BbIOMpaTh  (DU3MUECKYI0 MOJENb, BBIACIATH
¢busznueckue BEMUYUHBI U (HOPMYIIBI, HEOOXOUMBIC TSl €€ pelIeHHs,
MPOBOJIUTH PACUETHI U OLIEHUBATH PEANbHOCTH MOJIYYEHHOTO 3HAYEHUS

(bu3HUECKON BEITMYUHBI

11.14

Pemrate Ka4CCTBCHHBIC 3aJa4u: BBICTpAanBATb JOTHYCCKH
HETIPOTUBOPCUUBYIO ILCTIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha U3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IQ SIBJICHUA

11.15

Hcnonb3oBaTh NOpU  pEIICHUM YY4EOHBIX 3aJad  COBPEMEHHbBIE
MHGOPMALIMOHHBIE TEXHOJIOTUH JUIsl TOHMCKA, CTPYKTYpUPOBAHHUS,
UHTEPHpETallMd M TPEJCTABICHUS y4eOHOW W HAyYHO-TOMYIISIPHON
nHpOpPMALUY, TIOTYYSHHOW W3 PA3IMYHBIX MCTOYHUKOB; KPUTUYECKH

aHAJIM3UPOBATH NOITy4aeMyI0 HHPOPMAIHIO

11.16

OOBSCHITh MPUHIIMIBI JACHCTBUS MAIlMH, TPHOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBHUA HX 0€30MacHOr0 MCMOJIb30BaHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh TpHUMEpHl BKJIA/a POCCUUCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOLIECCOB OKPYXKAIOLIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUS MO (PH3MKE B IMOBCEIHEBHOM
YKU3HHM JIJIA o0ecreueHrs 0€30MacHOCTH MpU OO0paIleHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOHMCTBAMHM, JJISi COXPAHCHHs 3J0POBbS U

CO6J'IIOI[€HI/IH HOPM 3KOJOI'HYCCKOTI'O ITIOBCACHUS B oxpy;xammeﬁ cpeac

11.19

PaGotaTh B Tpynme ¢ BBINOJHEHUEM DPA3IMYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYHNbl,  PAlMOHAIBHO  paCIpenesiTh
00s13aHHOCTM M  IUIAHUPOBaTb JESTENbHOCTh B  HECTAHJIAPTHBIX
CUTYyallUsIX, aJeKBAaTHO OIICHUBATh BKJIAJ KaXIOr0 M3 YYaCTHHKOB

IPYIIIBI B PELICHUE PAacCMaTPUBAEMOIl TPOOIEMBI




INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3aena

Koxa npoBepsiemoro

HpOBepHeMbIe IJIEMEHTHI COACPKAHUSA
3JIEMEHTAa

OU3NKA 1 METOJIbI HAYUHOI'O IIO3HAHUA

®usuka — Hayka o npupoae. Hayunbie
. METO/Ibl TTO3HAHUSA OKpPYXaruero mupa. Posib
JKCIEpUMEHTA M TEOpPHUM B  Ipolecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3HKe

MogenupoBanue (pU3MUECKUX SABICHUH U
npoueccoB. Hayunsle runoressl. @usnueckue
3aKOHBI U TEOpPHH. ['paHUIBI MPUMEHUMOCTH
15 (buznueckux 3aKOHOB. [TpuHuun
' cooTBeTcTBUs. Ponp u Mecto ¢Qusuku B
(hopMHUPOBaHMHM  COBPEMEHHOH  HAay4YHOU

KapTHUHBI MHpa, B MIPaKTHYECKOU

NeITeTHOCTH JIFOJIEH

MEXAHUKA

###HPar#KMTHEMATHUKA

Mexaunueckoe aBrmxkenne. OTHOCUTEILHOCTD
2.1.1 MEXaHUYECKOro aBmkeHna. CucreMa OTCUéTa.

TpaekTopus

2.1

[lepemenienue, CKOpOCTh (CpeqHsisl CKOPOCTb,
MTHOBEHHass  CKOpOCTb) U YCKOpEHHUE
2.1.2 MAaTepUaIbHON TOYKH, UX IPOEKIMU HA OCH
CUCTEMBI KOOpJIMHAT. Crnoxenue

MIEPEMEIIEHUN U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHEMHOE JIBUKECHUE. ['paduxu
2.1.3 3aBUCUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOPEHHUH, IIyTH u NepEMEILEHUs

MaTepHaHBHOﬁ TOYKHU OT BpCMCHHU




2.2

CBoOogHoOe majieHne. Y CKopeHrue CBOOOTHOTO

naJicHus

2.1.5

KpuBonunelinoe nBuxeHue. PaBHOMepHOE
JABHXXCHUC MaTepHaHBHOﬁ TOYKH 1o
OKPY’KHOCTH. YTIJIOBAasi CKOpPOCTb, JMHEHHAas
CKOPOCTb. Iepuon U 4acToTa.

LlenTpocTpeMUTENBHOE YCKOPEHHE

2.1.6

TexHuueckue YCTpOﬁCTBaZ CIINAOMCTDP,
ABVXXKCHUE CHapsaa0B, HLCIHBIC W PEMCHHBIC

nepe1ayn

[IpakTnueckue paboTHI. Nsmepenne
MTHOBEHHOM CKOPOCTH. Uccnenosanue
COOTHOUICHUSI MEXKy IyTSIMH, IIPOUICHHBIMU
TEJIOM  3a  IOCJIENOBAaTE/IbHbIE  paBHBIE
MPOMEXYTKH BPEMEHH MPU PABHOYCKOPEHHOM
JBIKEHUU C HAayaJbHOM CKOPOCTHIO, paBHOM
Hymo. M3yueHne ABMKEHUs IIapuKa B BSI3KOU
Kuakoctu. V3ydyeHuwe — IBIDKEHUS — Tena,

6pOHIeHHOFO TOPU30HTAJIBHO

#iHPari## IMHAMUKA

2.2.1

[TpuHIMI OTHOCHUTEIBHOCTHU TIanunes.
IlepBeit 3akoH HeroTona. HMHepuuaibHble

CHUCTEMEI OTCUETa

222

Macca Tena. Cuna. IlpuHiun cynepno3unuu

CHII

223

Bropoii 3akoH HprooTOHa 111 MaTepualbHOU
TOYKH B HHEPIHMAIBHON CHCTEME OTCcuéTa
(UCO). Tpermit 3akon HelooToHa s

MaTCpHUaAJIbHBIX TOYCK

224

3aKOH BCEMHUPHOTO TAroTeHus. Cuia TSKECTH.

IlepBas kocMuueckast ckopocTs. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIBKEHUS W CWIAa  TPEHHUs  IOKOS.

Koaddunuent tpenus. Cuiia conpoTUBICHUS




IIpr ABMXKCHUU TEJIAa B XKUAKOCTH HUJIU ra3e

227

[TocTymarensHOe W BpamiaTeIbHOE JBHKEHUE

a0COIOTHO TBEPIOTO Tela

228

MOMEHT CHJIBI OTHOCHUTEIIBHO OCU BPALLCHMUS.
[Inedo cunbl. YcinoBus paBHOBECUS TBEPAOIO
tena B UCO

229

TexHuueckue YCTpOﬁCTBa . INOAIIMITHHUKH,

ABMXXECHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue padotel. U3yueHnne ABUIKEHUS
Opycka 10 HaKJIOHHOM IIJIOCKOCTH IOJ]
JEHCTBUEM HECKOJIBKMX cwil. MccrnenoBanue
3aBUCHMOCTU CWJI YIPYTOCTH, BO3HUKAOIIUX
B JehopMUpYyEeMOil TPYKUHE U PE3UHOBOM
oOpasiie, OT BEJWYMHBI HUX JedopMaluu.
HccenenoBanue yciioBul paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIIICTO OCh BpalliICHUSA

2.3

#HH#Par#H##3AKOHBI COXPAHEHI B MEXAHUKE

I/IMHYJ'IBC MaTepI/IaHBHOﬁ TOYKH, CHCTEMBI

2.3.1 MaTepuangbHbIX ToYeK. HMmmynbec cunbl u
M3MEHEHHE UMITyJIbca Tefa
3 3akoH coxpaHeHuss wummyinsca B HCO.
o PeaktuBHOE NBHXKEHUE
233 PaGora cubl
234 MOIIHOCTD CHIIBI
53 Kunernueckas sHeprus mMaTepuaibHONH TOUKH.
o TeopeMa 0 KWUHETUYECKOUN SHEPTUH
[lorenumanpHas oSHeprus. [loreHumanpHas
36 SHEPTHs yIIpyTo nedopMupoBaHHOM
o npykusbl. [loTeHIManpHasE SHEPrus Teya
BOJIM3H MOBEPXHOCTH 3eMIIN
[loTennmanbHble ¥ HEMOTEHIMAIbHBIC CHIIBI.
537 CBsi3b pa0OTHl HEMOTCHIMANBHBIX CHI C

HN3MCHCHUCM MEXaHHUYECKOM OHEPTUun

CHCTCMbI TCII. 3aKkoH COXpaHCHUA




MEXaHUYECKOUN SHEPTrUun

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHUS
5130 TexHu4eckue yCTpOMCTBA: JIBUKCHHUE DPAKeT,
o BOJOMET, KOIIEp, PYKUHHBIA TUCTOJIET
[lpaktuyeckue paboTel. H3ydyeHue cBs3u
5310 CKOpOCTEM Teln IpU HEyIpyroMm yzape.

HccnenoBanue CBiA3HU pa6OTLI CHJIBI C

H3MEHECHHEM MEXaHHYeCKOM OHEPIruu Tejia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOANHAMUKA

3.1

###Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OcHoBHBIE HIOJIOKEHUS MOJICKYJISIPHO-
KUHETHUYECKOU TEOPHUH. bpoyHoBckoe
nsmwkenue. uddysus. Xapakrep JBUKEHUS U

B3aMMOJCHCTBHUS YaCTHUIl BEIIECTBA

MO,Z[CJ'II/I CTPpOCHHA TA30B, )KI/I,Z[KOCTGI\/'I n
TBépI[BIX TCI u 00BsICHEHHE CBOMCTB

B€IICCTBA HAa OCHOBEC 3TUX MO,Z[CJ'ICfI

Macca wmosekyn. KonmdecTtBo — BemniecTna.

[Tocrosinnast ABorazpo

TemmoBoe paBHOBecue. Temmeparypa U €€

n3mepenue. [lkana remneparyp Llenscus

Monens  uaealpHOrO  rasa. OcHoBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KUHETHUE CKOM

TCOPUU NACATILHOI'O Ir'a3a

AOcoiroTHasl TeMIiepaTypa Kak Mepa CpemaHei
KMHETUYECKON SHEPTUH TEIJIOBOTO JBUKCHHS

yactuil rasza. [lIkana temnepatyp KenbBuna

VpaBuenne Kianeiipona — MeHueneesa.

3akoH /lanbToHa

I'azoBble 3aKkoHBI. M30mponeccs! B uacaIbHOM
ra3e ¢ IOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

u30TepMa, n30Xopa, u3o0dapa

TexHuueckue yCTpOIiCTBA: TEPMOMETD,

OGapomeTp




3.1.10

[Ipaktuueckue paboTel. l3MepeHnue wmacchl
BO3/lyXa B KJIaCCHOM KoMmHarte. McciaenoBanue
3aBHUCHMOCTHU MCXKAY IMapaMeTpaMu COCTOSHUA

pa3pekeHHOTO ra3a

32

OCHOBbI TEPMOJIMHAMUMKIA

3.2.1

TepMO,Z[I/IHaMI/I‘-IeCKaH CHUCTEMA. BHy'TpCHHHSI
QHCPIruAa TepMOHHHaMquCKOﬁ CUCTEMBI H

CIIOCOOBI €€ U3MEHEHHS

322

KomuyecTBo TemnoTsl U pabota. BHyTpeHHssI

OHEPIrusa OAHOATOMHOI'O UACAJIBHOIO I'a3a

323

Bunpl Temmonepenayu: TEMJIOMPOBOJAHOCTD,
KOHBEKLUsA, U3lydeHHE. TeroéMKoCTh Tena.
ViaenpHas TEINIOEMKOCTHL BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPpU TCTUJIONICpCaavcC

324

3.25

[IepBrIii 3aK0H TepMoauHaMuku. [Ipumenenue
IIepBOro 3aKOHAa TEPMOJIUHAMUKHI K
u3omnpoueccaM. ['padudeckas UHTEpIpeTAIS

paboThI Taza

TemmoBble Mamuubl. [IpUHIMIBL  OEWCTBUA
TEIUIOBbIX MamuH. [IpeobpazoBanus sHEprumn
B TemwioBbix MammHax. KoadpduuueHt
nosiesHoro  gectBus  (mamee —  KIIM)

terioBor MamuHbl. [ukin Kapro u ero KIIT

3.2.6

Bropoii 3aKOH TEPMOJAUHAMUKH.
HeoOpatumocTs  IpoLeccOoB B MPUPOJE.
Tennossle JIBUTaTeNIN. OKOJI0rn4ecKue

HpO6JIeMBI TCIIJIOOHCPICTUKHN

3.2.7

TexHuueckue yCTpOHCTBA: JBUTATEIb
BHYTPEHHETO Cropasusl, OBITOBOM

XOJIOAWIIBHHUK, KOHAUITHOHED

3.2.8

[IpakTrueckue padotsl. I3Mepenue yneabHOU

TEIUIOEMKOCTH

33

###Par###AI PET’ ATHBIE COCTOAHN A BEILIECBA. ®A30BbIE

I[NEPEXO/IbI




3.3.1

[TapoobpazoBanue u koHAeHcalus. Vcnapenue
31 KHUIICHHE. VYaenvHas TETI0Ta
mapooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPBI

KUIICHUS OT JaBJIICHUA

332

AOCOIIOTHASS YW OTHOCUTEIbHAS BJIAXXHOCTH

Bo3ayxa. HacelmeHHslil nap

3.33

TBépmoe TeJIO. Kpucrannuueckue u
amopdHble Terda. AHU3OTPONHS  CBOWCTB
KPUCTAJIJIOB. Kunkue KPUCTAJUIBIL.

CoBpeMeHHbIE MaTEpHUAIIbI

334

[InaBnenne W Kpuctaiuzauus. Y AenbHas

TeruioTa miuasiaeHus. Cyonumanus

3.3.5

YpaBHEHHE TEIUIOBOTO OanmaHca

3.3.6

3.3.7

TexHudeckue yCTpOMCTBA: TUIPOMETp U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTHUH
IIOJIy4EHUSI COBPEMEHHBIX MaTEPUAJIOB, B TOM

YHUCJIC HAHOMATCPUAJIOB, 1 HAHOTCXHOJIOTUH

[IpakTnueckue paboTHI. N3mepenne

BJIA)KHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

###HPart## O JIEKTPOCTATUKA

4.1.1

OnexTpuzanus Ten. DIeKTpUUecKuil 3apsaa. [Isa

BUA SJICKTPUYICCKUX 3apsa10B

HpOBO)IHI/IKI/I, JUDJICKTPUKHU n

TIOJYIIPOBOJHUKHU

4.1.3

3aKoH COXpPAaHCHMU:A SJICKTPHUICCKOI'O 3apsaaa

4.14

B3aumoneiictBue 3apsanoB. 3akoH Kyinona

DnekTpuueckoe  Modie. HanpsoxkénnocTsb
3JIEKTPUYECKOIO OJIAL. [TpuHuun
cynepno3uiuu.  JIMHUM ~ HanpsSKEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA

PaGora cun QJICKTPOCTATUYCCKOI'O  ITOJIA.

ITotenmuan. Pa3zHocTs NOTEHIIUATIOB

HpOBO,Z[HI/IKI/I U OUDJICKTPUKU B IOCTOAHHOM




JJeKTpuYeckoM  moisie.  Jluanexkrtpuueckas

MIPOHUIIAEMOCTb
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCAaTopa.
OHeprus 3apsyKEHHOT0 KOHAEHCaTOpa
TexHudeckue  yCTpPOMCTBA:  BIJIEKTPOCKOIL,
110 JEKTPOMETP, AIEKTPOCTATUYECKAS 3aIIUTA,
o 3a3eMJICHHE JIEKTPOIpUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTrueckue paboThL. N3mepenune

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

##H#Par###TIOCTOSIHHBIN DJIEKTPUYECKHWM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

Ycaopus CYHICCTBOBAaHUSA IIOCTOAHHOI'O

4.2.1 JJIEKTpUYECKOro Toka. Mcrounnku Toka. Cuna
Toka. [locTossHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma a1 ydacTka Henu
423 DJIEKTPUYECKOE COMPOTHUBIIEHUE. Y IEIBHOE
o COTIPOTHUBIICHNE BEIIECTBA
424 [locnenoBarensHOE, napaijiesIbHOE,
o CMEIIIaHHOE COEIMHEHHE MTPOBOIHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenma
4.2.6 MOUIHOCTH 3JEKTPUUECKOTO TOKA
anexTpoaBkymas cuna (mamee — DJIC) m
427 BHYTPEHHEE CONPOTUBIICHNE HUCTOYHUKA TOKA.
o 3akon Owma mIg TOJMHOW  (3aMKHYTOM)
aneKTpudecko nenu. Koporkoe 3aMmbikaHue
DNeKTpOHHAs MIPOBOJIUMOCTD TBEPABIX
128 METAJJIOB.  3aBUCUMOCTh  CONPOTHUBIICHUS
o METaJIJIOB oT TEeMIIepaTyphbI.
CBepXIpoBOJIUMOCTh
429 DneKTpuyeckuii Tok B Bakyyme. CBoiicTBa

QJICKTPOHHBIX ITYYKOB




4.2.10

[TomympoBoaarku. CoOCTBEHHAS U PUMECHAs
MIPOBOJIMMOCTD TOJYIPOBOIHUKOB. CBOMCTBa

p-n nepexoza. [TonynpoBoiHUKOBBIE TPUOOPEI

4.2.11

ONEeKTpUYeCKMd  TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHUECKAS JCCOLIAALIHS.

DnexTponaun3

4.2.12

DJIEKTPUYECKUI TOK B raszax.
CaMOCTOSTENLHEIE M HECAMOCTOSTEIbHBIN
paspsn. PaznuyHbie THIBI CaMOCTOSTEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTpOMCTBA: aMIepmeTp,
BOJIBTMETP, peocTar, HCTOYHHUKN TOKa,
AJIEKTpOHAr peBaTeNIbHbIE npudopHI,
AJIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
COIIPOTUBJIEHU, BAaKyyMHBII OUOM,
TEPMHUCTOPHI u (oTope3nucTopsl,

HOJ]prOBO,Z[HI/IKOBHﬁ Au0o4, raJlbBaHHUKa

4.2.14

[IpakTnueckue paboThL. N3yuenue
CMEIIAHHOTO COEJUHEHMSI PE3UCTOPOB.

M3mepenne DJIC HCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnportusinenus. HaOmroneHnue

AJIEKTPOIIH3a

11 KJIACC

Kon Koanposepsiemoro
pasaeJa 3JIeMEeHTa

IIpoBepsieMble 1€MEHTBHI COleP:KAHUS

4

OJIEKTPOAMMHAMUKA

#HH#HParH#M AT HUTHOE I10JIE. OJIEKTPOMAI'HUTHA A MHAYKIWA

43.1

4.3

4.3.2

IloctosaHurle MarauTbl. BzamMmonelicTBue

IIOCTOAHHBIX MarHuTOB

MaruautHoe mone. BekTtop MarHuTHOMU
uHAykuud.  IlpuHOoun — cyneprno3uuuu.
JImanm MarHuTHOM wuHAYKIMU. KaprnhHa

JIMHUM  MAarHuTHOW  HMHAYKUUMHA  TOJA




IIOCTOSHHBIX MarHuToB

MarauTHOE T0J€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMI 10N JJIMHHOTO HPSIMOIO

IMPpOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O

433 MPOBOJIHMKA, KAaTyIIKU C TOKOM. OmbIT
Opcrena. BzaumoeicTBue NpoBOAHUKOB C
TOKOM
434 Cuna Amrniepa, €€ MO1yJlb U HAaIlpaBJICHUE
Cuna JlopeHiia, €€ MOJIyJib M HalpaBJICHUE.
JIBrokeHue  3apsKEHHOM — 4acTULBl B
4.3:5 OHOPOJIHOM MAarHuTHOM Tmione. PaGora
cuiel JIopeHa
4.3.6 SIBiIeHUE NEKTPOMArHUTHOW HHAYKIUH
4.3.7 [ToTok BEKTOpa MArHUTHON UHAYKLIMU
O/1C naayKuMu. 3aKOH MIEKTPOMArHUTHOM
438 unaykuuu Papanes
BuxpeBoe anexrtpuueckoe mnone. IJC
WHIYKIIMA B TIPOBOJHUKE, JIBUKYIIEMCS
439 MOCTYIMATEIFHO B OJTHOPOTHOM MarHUTHOM
oJIe
4.3.10 [TpaBuiio Jlenna
NHayKTUBHOCTD. SIBIIECHME CAMOMHIYKIUH.
4311 OJ1C camounaykuuu
DHeprusi MarHUTHOIO TIOJIs KaTyLIKH C
4.3.12
TOKOM
4.3.13 DJIEKTPOMArHUTHOE TI0JIE
TexHuueckne  yCTpPOWMCTBA:  MOCTOSIHHBIC
MarHuThbl, AJIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOJIBUTATEND, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHLI, UHIYKIIMOHHAS TIeUb
[IpakTueckue paboTHlL. N3yyenue
4315 MarHuTHOTO TOJs KaTyIIKM C TOKOM.

HccnegoBanne JeHCTBHS  IOCTOSHHOTO

MarivuTa Ha paMKy € TOKOM. Hccnenosanue




SIBJICHHS 3JI eKTpOMaFHHTHOﬁ HMHAYKOUH

KOJIEBAHUA 1 BOJIHBI

5.1

#HH#HPartHH#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenpHass cucrema. CBOOOIHBIE
koneOanusa. ['apMoHHMueckue KoseOaHus.
Ilepuon, wyactora, amrumtyna u (aza

KoJIeOaHui

[IpyxuHHBIA MasSTHUK. MaTtemaThudecKkuid

MasATHHUK

VYpaBHEHHE TapMOHMYECKHX KOJEOaHHI.
Kunematuueckoe u IUHAMHUYECKOE

OIMCAaHUE KOIeOaATENbHOr0 IBUKEHUS

[Ipespaiuenue SHEpPruu npu
rapMOHMYECKUX  KojeOaHusx.  CBs3b
aMILTATYbI Kosie0aHui HCXOIHON
BEJIMYMHBI C aMIUIMTyJaMH KojeOaHuil eé

CKOpPOCTH M YCKOPEHUS

KonebGarensubiit  koHTYp.  CB0OOAHBIE
AJIEKTPOMAarHUTHBIE KoseOaHus B
U/ICATBHOM  KOJe0aTelnbHOM  KOHTYpE.
Ananorust MeXAy MEXaHUYECKUMU U
AIEKTPOMAarHUTHBIMU KOJI€0aHUSAMHU.

®opmyiia Tomcona

5.1.6

3aKkoH COXPAHCHUA DHCPIruu B HUACAJIBHOM

KoJIe0aTeIbHOM KOHTYpPC

BreiHyX/1eHHBIE MEXaHHUYECKHe KoJjeOaHusl.
Pe3onanc. Pe3onanchas KpUBas.
BreinyxneHabie 3JICKTPOMArHUTHBIC

KoJIeOaHus.

Ilepemennbiii  Tok.  CuHycouganbHbIN

IIEPEMEHHBIN TOK.

MomnocTb [IEPEMEHHOI0 TOKa.
AMIUIMTYZAHOE U JIEUCTBYIOIIEE 3HAUEHUE

CHJIbI TOKA U HAIIPS?KCHUSA




5.1.10

Tpancdopmarop. [IpousBoacTso, nepegaua
U MOTpeOeHUE 3JIEKTPUUYECKON SHEPIHH.
DKOJIOTUYECKHE PUCKU MPU MPOU3BOJICTBE
JIEKTPUYECKON JHEPTUH. Kynerypa
HCIIOJIb30BaHUs AJEKTPOIHEPTUH B

MOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpolcTBa: celicmorpad,
NEKTPUYECKUI 3BOHOK, JIMHUU

QJICKTpOoIICpCaayd

5.1.12

[Ipaktnueckue paboTel. MccnemoBanwme
3aBUCHUMOCTH IEpHOJa MajblX KojeOaHui
rpys3a Ha HUTHU OT AJIMHBI HUTU W MACChI
rpy3a. MccienoBanue nepeMeHHOIO TOKa B
LENU U3 TOCJIEN0BAaTENbHO COEIUHEHHBIX

KOHJIEHCATOPa, KaTyLIKH U pe3UcTopa

5.2

#H#HPartH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexannueckue BOJIHBI, YCIIOBUS
pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHuss W JUIMHA  BOJIHBIL.

HonepeqHHe H IIPOAOJIBbHBIC BOJIHEBI

5.2.2

###PartH# Narepdepenuus u audpakmus

MEXaHHNYECCKHNX BOJIH

523

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.

BricoTa Tona. TeMOp 3ByKa

524

DNEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBUS
W3JIyYEHHsS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenranusa Bektopos E, B u v

B BHGKTPOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

5.2.5

CBoiicTBa  DJIGKTPOMAarHWTHBIX  BOJIH:
OTpakeHHe, MpeIOMIIEHHE, MOJspHU3alus,
mudpakuus, uHTepdepeHuus. CKoOpocTh

OJICKTPOMAardiMTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne 3JIeKTPOMarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[lpuHIMOBI pafguoOCBsI3U U TEJIEBUJCHUS.
Pannonokanus. DneKTpOMarHuTHOE

3arpsA3HEHUE OKPYKAIOLIEH CPeIbl

5.2.8

TexHudeckue YCTPOWCTBA: MY3BIKAJIbHBIC
UHCTPYMEHTBI, YJIBTPa3ByKOBast
JUAarHOCTHKa B TEXHUKE UM MEIMIMHE,
pamap,  paaMONpPUEMHHUK,  TEJIEBU3O0D,

anTeHHa, Tenedon, CBU-meun

5.3

##HParH#OIITUKA

5.3.1

[IpssmMonMHETHOE pPacpOCTpPAHEHUE CBETa

B OJIHOPOJIHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHre cBeTa. 3aKOHBI OTpaXKECHUS
ceeta. [loctpoeHre M300paKeHMIA B TUIOCKOM

3epKase

5.33

534

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHUS
CBETA. AOGCOTIOTHBIIH rokKa3areib
MPEIOMIICHHUS

[Tonmoe BHYTpPEHHEE OTpaXKeHHE.
[IpenenbHBI yroy MOJHOIO BHYTPEHHETO

OTpaKEHUS

5.3.5

Hucnepcus  cera. CloXHBIH  cocTaB

oenoro ceeta. L[ger

5.3.6

Cobwuparonue ¥ paccerBArOIINE JIMH3BI.
Tonkast nuH3a. DOKYCHOE pACCTOSHUE H
ONTHWYEeCKass  Ccujla  TOHKOW  JIMH3BI.
[Toctpoenue n3o0pakeHui B COOUPAIOIINX
U pacceuBaromux JuH3ax. Dopmyna
TOHKOW JIMH3BL. YBEIUYEHUE, IaBacMOC

JIMH30U

5.3.7

[Ipenensl NpPUMEHUMOCTH T'€OMETPUIECKOM

OIITUKH

5.3.8

Wnrtepdepenuuss  cBera.  KorepeHtHble
HUCTOYHUKHU. VYenosus HaOIIO e HUS
MAaKCUMYyMOB u MHUHHUMYMOB B

UHTEpPEPEHIIMOHHON KapTHHE OT JBYX




CI/IH(i)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB

Judpaxus CBETA. Hudpakimonnas

peméTka. YcinoBue HAOMIOCHUS TJIABHBIX

5.3.9 MaKCHMYMOB npu nageHuu
MOHOXPOMaTHYECKOTO cBeTa Ha
TU(PPaKIUOHHYIO PEIIETKY
5.3.10 [Tonsipuzanus cera
TexHuuecknue yCTpOWCTBA: OYKH, JIyMa,
¢doToamnmapar, TPOSKIMOHHBIA armapar,
5.3.11 MHKPOCKOII, TEJIECKOTI, BOJOKOHHAs
OIITHKA, TG paKInOHHAS pemrérka,
TIOJISIPOW T
[MpakTHaeckue paboTHL W3mepenune
5310 mokasaress mpenomieHus. MccnemnoBaHue

CBOWCTB  HM300pakeHMH B  JIMH3aX.

Ha6HIOI[CHI/IC AUCIICPCHUU CBCTA

BJIEMEHTBI CITIELIUAJIBHOM TEOPMH OTHOCUTEJIbHOCTH

6.1

I'paHunBl TPUMEHUMOCTH KJIACCHUYECKON
MEXaHHUKH. [TocTynmater TEOPUHU
OTHOCHTEJIBHOCTH: MHBApUAHTHOCTH
MOZAYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHITUTT OTHOCUTEILHOCTH DWUHINTEIHA

6.2

OTHOCUTEIIFHOCTD OIHOBPCMCHHOCTH.
3aMeIUI€HI/Ie BPpEMCHU W  COKpAIICHHC

JUIMHBI

6.3

9Hepr1/151 " UMITYJIBC CBO60,Z[H01>1 YaCTHUIIbI

6.4

CBs3b MacChl C DHEPrHEH W UMITYJIbBCOM
CBOOOJIHOM 4YacTHIBl. ODHEPrus IOKOs

CcBOOOIHOM 4aCTHIIBI

KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®otonbl. Popmyna [lnanka cBsi3u sHEpPrun
¢boTOHA C €ro 4YactoToi. DHeprus u

uMIynsc GoToHa




OtkpeiTHe U ucciaegoBanue Ghorodddekra.

OTIIBITBI AT. Croerosa. 3aKOHEI

dororddekra

YpaBHeHue OHHIITENHA s

dotorddekra. «Kpacnas TpaHuUIa»

dororddekra

7.1.4

Hanenue cBeta. OnbiTel [1.H. JIeOGenena

7.1.5

XHUMHYECKOE IEUCTBUE CBETA

TexHu4yeckue ycTpolcTBa: (POTOIIEMEHT,
dboTomaryuk, COJIHEYHAs Oatapes,

CBETOOHNO

7.2

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OnbITE
Pesepdopna o uccienoBaHUIO CTPOCHUS

aroma. [Inanerapnas Monens aroma

7.2.2

[TocTynatet bopa. N3nyuenne u
HOIJIOIIEHHE  (OTOHOB MpHU  MEpexone
aToMa C OJHOINO YPOBHS DJHEPrHHM Ha
npyroii. Bunsl cnexktpoB. CrieKTp ypoBHEM

SHEPIHU aTOMa BOJOPOIa

7.2.3

BomnHoBrle cBovicTBa 4dactul. BoiHBI 1€
Bbporis. KopnyckynsipHo-BOJIHOBOM
nyanu3M. Judpakuus dIEKTPOHOB Ha

Kpucrajuiax

7.2.4

CrioHTaHHOE H BBIHYKICHHOC H3JIYYCHHC.

YCcTpolcTBO M IPUHLIKT pabOTHI Jlazepa

7.2.5

TexHuueckrue yCTpPOMCTBA: CHEKTpaabHbIN
aHaiu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

[lpaktnueckue  pabotel.  HaGmonenue

JINHEMYaTOro CIEKTpa

7.3

ATOMHOE AJ1PO

7.3.1

MeTtoasl Ha6J'IIOI[eHI/I}I H perucrpanuun

QJICMCHTAPHbIX YaCTHUIL




7.3.2

OTKpbITHE  PAMOAKTUBHOCTH.  ONBITHI
Pesepdopma mo ompenmeneHuio cocrasa
paanoakTUBHOTO  m3iydeHus. CBoiicTBa
anb(a-, 0eTa-, raMMa-m3ITydeHus. Brimsiaue

PaaAnOaKTUBHOCTH HaA JKUBBIC OPraHN3MbI

7.3.3

OTkpbITHE  TPOTOHA U HEUTpPOHA.
Hyknonnas mopnens siapa Ieiizenbepra —
NBanenko. 3apsan sapa. MaccoBoe uucio

siapa. M3oTonbl

7.3.4

Anwa-pacna. DIIeKTPOHHBIN u
MTO3UTPOHHBIN OeTa-pacra. I'amma-
U3ITy4YeHHE. 3aKOH  paJMOAKTUBHOTO

pacmana

7.3.5

OHeprus CBA3M HYKIOHOB B  sJpe.

Snepuble cuibl. JleekT Macchl siapa

7.3.6

ﬂﬂepHBIe pCaKkmuu. I[eJICHI/IC n CHHTEC3

aaep

7.3.7

S nepubrit peaxkTop. TepmosinepHbIit
cunte3. [IpoGnembl ¥  MEPCHEKTUBBI
SIIEPHOM  DHEPreTUKH.  DKOJIOIMYECKUE

ACIEKTHI AJIEPHON SHEPTeTUKU

7.3.8

DneMeHTapHble  YacCTHIIbI. OTtkpbiTHE
[I03UTPOHA. DyHIaMEHTAJIbHBIE

B3aUMOIEHUCTBUA

7.3.9

TexHuueckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, snepHBII  peakTop,

aroMHas OoMm0a

7.3.10

[IpakTrueckne paboTel. HccnemoBanue
TPEKOB YacTHII (o TOTOBBIM

dhoTorpadusim)

OJIEMEHTBI ACTPOOU3UNKU

8.1

Bun 3Bé3mgnoro neba. Co3Besnus, sipKue

3Bé3,IIBI, IIJTaHCTBI, X BUAUMOC ABUKCHHUC

8.2

Comnueunas cucrema. ll1aHeTsl 3eMHOMI




TPYIIIbL. [InaHeTbl-rUraHTBl U UX
CIYTHHUKH, KapJIMKOBBIC TUIAaHETHL. Masbie

Tena COoJIHEYHOM CUCTEMBI

8.3

Connne, d¢orochepa u  atmocdepa.

ConHeyHas aKTUBHOCTh

8.4

Hctouynuk sHeprun ConHua u 3BE37

8.5

3BE37bI, WX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTh, Pajuyc, TeMIIeparypa,
ux B3aMOCBSI3b. Huarpamma
«CTIEKTPAJBHBIA  KIacC — CBETHMOCTBHY.
3BE3abl  IJIABHOM  MOCJIEAOBATEJILHOCTH.
3aBHCHMOCTh «Macca — CBETHUMOCTBY» JJIS

3BE3]1 TVIaBHOM MOCJIEI0BATEIBHOCTHA

8.6

#H##Par####BHyTpeHHee  cTpoeHHe  3BE3N.
COBpeMeHHLIe MNpCACTaBJICHUA (6]
npoucxoxaeHnn u aomounu ConHua u

3BE3. DTanbl )KU3HU 3BE3

8.7

Mineunbii  I[lyte — Hama [anakTuka.
CnupanbHas CTPYKTypa [Manaktuku,
pacrupenenenue 3BE3N, Tra3a W IbUIH.
Tlomoxxeune wu aBmkenue CoaHIa B
lanaktuke. [lnockas u  cdepuyeckas

HOACUCTEMBI | aJlTakTUKU

8.8

Tunel ramaktuk. PagmorajakTwku U

KBa3apbl. YEpHBIE ABIPHI B sAPAX TATAKTHK

8.9

Bcenennas.  Pacmmpenue  BceeneHHOM.
3akon XaO0ma. Pasz0Oeranme rajgakTHK.
Bospact u pammyc Bcenennoil, Teopus
Bonbmioro B3peiBa. Mognenbs «ropsuei

Bcenennoi». PenukToBoe usiyueHue

8.10

MacmirabHass  cTpykTypa  BceeneHHOM.
Mertaranaktuka. Hepeménusle mpob6iieMsl

aCTPOHOMHHU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA
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o T'enpenmreiin JI.3., Kupuk JI.A.. ®usnka. 3agaunuk. 11 kmacc (mocobue mist
o0mieo0pa3oBaTenbHBIX Y4eOHBIX 3aBeieHul ). — M.: Muemo3una, 2011 r.
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o0mieo0pa3oBaTenbHBIX Y9eOHBIX 3aBeieHui ). — M.: Muemo3una, 2011 r.
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