MHWHHUCTEPCTBO ITPOCBEIEHUS POCCUNCKOMN ®EJIEPAIIMN
MunucrtepcTBo 00pa3oBanus SlpociiaBckoii odJacTu
YacrHoe o01meo0pasoBartesibHOe yupe:xaenue «Kimaccuueckass 'mMHa3us-IAaHCHOH

Cearo-AiuiekcueBckoii IlycTsinu namsiTu nporouepest Bacuius Jlecuaka»

YTBEPXJIEHO
JlupekTop

Bacunenko C.A.
ITpuxa3 Ne30 ot «31» 08 2026 r.

PABOYASA ITPOI'PAMMA

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb»

s ooydatromuxcs 10-12 kiaccos

VYuurensr Bagpmma C.1O.

c. HoBoanekceeska 2025



HOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPeOOBAHMI K pe3ylbTaTram
OCBOEHHUSI OCHOBHOW 00Opa3oBaTeNbHOM IporpaMMsl, npencraBieHHbIX B PI'OC
COO, a Takxke c yuérom denepaibHON pabodeil mporpaMMbl BOCIUTAHUSA U
KOHIICTIIIMM TpernoaaBaHus ydeOHoro mpenMera «Pusnka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccniickon Denepanuu, peannu3yoImux OCHOBHBI€
00pa3oBaTeIbHbIE IPOrPAMMBI.

Conepxanue mnporpamMmbl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxcss 10-11 kiaccoB mnpu
o0yuyeHuu ux ¢u3uKe Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/ESTEILHOCTHOTO
nonaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim OGPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM M METANpeIMETHBIM pe3yibTaTaM
oOy4eHMsI, a TAKXE YYHUTHIBAET HEOOXOAMMOCTb pPEATU3ALMU MEKIPEAMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAYYHbIMU Y4e€OHBIMM MpeameTramMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LIENH U3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIEeTro
0o0pa3oBaHUsl, TNIAHUPYEMBIE PE3yIbTaThl OCBOCHHUSI Kypca (DU3UKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, IpeAMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHHUPYEMBIE PE3YbTAaThl OCBOEHUS Kypca (PU3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YJIbTAThI IO F0JIaM 00yUYEHUS;

e coziepkaHue yueOHOro npenmMera «@u3nkay 1o rogam oOy4eHus.

dusuka Kak Hayka O HauOojee OOIIMX 3aKOHaxX IPHUPOABI, BBICTYyNas B
KayecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHu’ 00 okpykatoieM mupe. LIkompHBIN Kypce (U3UKH — CHCTEMOOOpa3yroImuii
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, OCKOJIBKY (DHU3UUYECKHE 3aKOHbI
JeKaT B OCHOBE IPOIECCOB M SBJICHUM, H3y4aeMbIX XHMMHEH, OHOJIOTHEH,
busnueckorr reorpadueld W acTpoHOMHEH. lcmonb3oBaHWE W AKTHMBHOE
OpUMEHEHHE (U3MYECKUMX 3HAHUW  ONpelessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe DSHEPreTHKd, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IIOJIy4eHHs] HOBBIX MAaTEPUAJIOB C 3aJaHHBIMU CBOWCTBAMHU U JIPYTHX.
W3ydyenrne Qu3MKu BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOU KapTHUHBI MUpa OOydarommxcsd, B (OPMHUPOBAHHE YMEHUN NPUMEHSThH
HAy4YHBIH METO] TO3HAHUS [IPU BHINIOJHEHUU UMHU YUYE€OHBIX UCCIEAOBAHUM.

B ocHOBy Kypca (u3uku A YpOBHS CpeaHEro oOuero ooOpa3oBaHUsA
NOJIOKEH PAIN HMAEH, KOTOpble MOKHO pPAacCMAaTpUBaTh KaK MPUHLUIIBI €ro
NOCTPOEHHUS.



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

Hoesa cenepanuszayuu. B COOTBETCTBMU C HEW Marepuan Kypca (U3UKU
o0beaMHEH BOKpYr (Qu3nueckux Teopuid. Begymmm B Kypce sBisieTcs
(dbopMUpOBaHUE TMPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaT€pUM, BELIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanusauus NOpeanonaraeT HCIOJIb30BaHNE
T'YMaHUTApHOTO TOTEHIMana (U3MYECKONl HayKd, OCMBICICHHE CBSI3M Pa3BUTHUS
¢uzuku ¢ pa3BuTMEeM OOLIECTBA, a TakXke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M SKOJIOTMYECKUMU TPOOJIEMaMH.

Hoess npuxnaoumou  uanpasnrennHocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
VU3YyYECHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercsi TMOCPEACTBOM BBEICHHUS DIIEMEHTOB
COJIep>KaHUsl, MOCBSIIEHHBIX 5SKOJOTMYECKHUM IMpoOJiieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TakkKe OOCYXKIECHHs
npo0JieM palvoHAIBHOTO MPUPOIOTIOIB30BAHMS M 9KOJIOTMYECKONW O€30MaCHOCTH.

CrepXHEBBIMHU 3JIEMEHTaMHU Kypca (PU3UMKH Ha YpOBHE CPEIHEro OOILEero
oOpa3oBaHusl SABJISAIOTCS (uzmueckue Teopuu ((HopMHUpOBaHUE NPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIH (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O TPHUpPOJAE, TIpaHULIAX
OPUMEHUMOCTH TEOPHUH, MJI1 ONUCAHUS €CTECTBEHHO-HAyYHbIX SIBJICHUU U
IIPOLIECCOB).

CHCTEMHO-AESITENIbHOCTHBIN MOAX0J B Kypce (PU3HKH pealu3yeTcs Mpexe
BCEro 3a CU€T OpraHu3aliy SKCIEPUMEHTAIBHOU NIEITeIbHOCTH 00YyYaroluXcsl.
st Ga3oBoro ypoBHSI Kypca (U3MKA — OTO HCIOJIB30BAHHE CHUCTEMbI
(pOHTAJIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIa0OpaTOPHBIX padoT,
KOTOpbI€ B mporpamme 1o (usuke oObEIUHEHBI B OONIUMN CIHUCOK YUYEHHUECKUX
NPaKTUYECKUX paldoT. BhijeneHrne B yka3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JUJIi KOHTPOJSI W OLUEHKHM, OCYLIECTBISETCS YYaCTHUKAMMU
0o0pa3oBaTeNbHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IUIaHUPOBAHUS U
ocHamleHus kabunera ¢usuku. Ilpm 3TOM oOecmeunBaercss OBIaZCHUE
O0y4aroUMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHMS, HCCIEIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIWYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
PEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHuE yOeNseTcs pEUIEHUI0 PpacUETHBIX W KadeCTBEHHBIX
3anay. [Ipu 3TOM uIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3aJlaHHON (PU3MUECKON MOJZIETIBIO, TO3BOJISIONINE TPUMEHSTh U3yYEeHHbIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OAHOrO pas3lena Kypca, TaK U UHTErpUpys 3HAHUS W3
pa3HbIX pa3zienoB. /s KauecTBEHHBIX 3a7a4 NIPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKHX SBJIEHUM M MPOIECCOB B OKPYKaIOIIEH
KU3HU, TpeOyronue BbIOOpa (U3MYECKOM MOJAENU IS CUTYallMH MPAKTHKO-
OpPUEHTHUPOBAHHOI'O XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu PDPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OO€CTeueHni0 y4dyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
($U3MKHU Ha YpOBHE CpEIHEr0 00IIero 00pa30BaHus JOIKEH U3y4aThCsl B YCIOBHUIX
OpEeIMETHOr0 KaOMHeTa (PU3WKH WIM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro IUKiIa. B kaOuHere (GU3MKH JOJDKHO OBITh
HeoOxoMMoe JabopaTopHOE OOOpYIOBaHME [Jisi BBIMOJIHEHUS YKAa3aHHBIX B
nporpamme no (pu3nKe y4eHHYEeCKUX MPAKTHUYECKUX PadoT M IEMOHCTPAIIMOHHOE
o0opyioBaHuE.

JleMoHCTpallMoHHOe 000pyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHHUMAJIbHOM JOCTaTOYHOCTH U OOECHEYMBAET IOCTaHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3MKE KIIOYEBBIX JEMOHCTpAIMi IS
UCCIICZIOBAHMSA  HM3yYaeMBIX SBICHHH U  TPOIECCOB, OMIUPUUYECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHIA.

JlabGopatopHoe 00OOpynOBaHWE MJI YYEHHYECKHX MPAKTHUYECKUX padboT
dopmMupyeTcsi B BHJI€ TEMaTHUYECKHMX KOMIUIEKTOB M OOECHEUMBAETCS B Pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TemMaTH4ecKhe KOMILIEKThI
1abopaTopHOro 00OPY/IOBaHUS JAODKHBI OBITH TOCTPOECHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
MU3MEPUTETBHBIX CHCTEM B BUJE LIU(PPOBBIX J1aOOpaTOPHI.

OCHOBHBIMM LIEJIIMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBanue wuHTEpeca M CTPEMJICHHS OOYYaIOIIUXCA K HAYYHOMY
U3YYCHHUIO TPHUPOJIbI, PA3BUTHE HMX MHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEICTABICHUI O HAYYHOM METO/IE MO3HAHUS B (HOPMUPOBAHHE
HCCJIEI0BATEIHCKOI0 OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pE3ysbTara H3Y4YCHHS
OCHOB CTPOCHHS MaTepHH 1 (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

o (opMupoBaHHE YMEHUW OOBSICHATH SBJICHHUS C HCIIOJIb30BAaHUEM
bu3nUecKuX 3HAaHUHM U HAYYHBIX JOKA3aTeNbCTB;

e (opmupoBaHue mnpenacTaBICHUN O ponu (PUUKH IJI Pa3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOIOTHil.

JocTkeHue 3Tux 1enei oOecrieunBaeTcsl pelieHueM CIEAYIOIUX 3aJa4d B

npolecce u3ydeHust Kypca (GU3UKU Ha YpPOBHE CPEHEro 00111ero oopa3oBaHus:



e MpuodOpeTeHue CHUCTEMBI 3HAHUN 00 [0[11170'¢ bu3nIeCKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHUsIX, BKJTFOYAs MEXaHUKY,
MOJICKYJISIDHYIO  (DU3HUKY, JJEKTPOAMHAMHKY, KBAaHTOBYIO (HU3UKYy U
AJIIEMEHTHI aCTPODU3UKH;

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

e OCBOCHHE CIOCOOOB pEIICHUS PAa3JIMYHbIX 33Ja4 C SBHO 3aJaHHOU
(¢u3nuecKol MOJENbl0, 3a/1ay, IOAPa3yMEBAIOIIUX CaMOCTOSATENbHOE
co3laHre PU3NYECKOr MOJIeNH, aJIeKBATHON YCIIOBUAM 3aauH;

e TMOHUMaHUE (U3MYECKUX OCHOB U MPHUHIIMIOB JIEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSAHUS HA OKPYKAIOLIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSITENHHOIO IJIAHUPOBAHMS U MPOBEACHUS
bu3MUeCKUX HKCIEPUMEHTOB, aHAJIW3a M HMHTEpIIpeTaluu HUH(POPMAIINH,
OIpPEIETICHUS] IOCTOBEPHOCTHU MOJTYYEHHOT O PE3YJIbTATA;

e CO3JIaHUE YCIIOBHUM JIJISl Pa3BUTHUS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOM JAEATEIBbHOCTH.

Ha u3yuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus orBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HezIeN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipeanaraempiii B mporpamMme 1o (QU3MKE TMepedyeHb JIabOpaTOpHBIX M
PAKTUYECKUX padOT SABIAECTCS PEKOMEHIOBAaHHBIM, YYHUTENh JElaeT BHIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YyYETOM HWHIUBHIYATBHBIX
0COOEHHOCTEN 00yYaroIuXcCsl.



COJEPXAHME OBYYEHUA
10 KITACC

Paznen 1. @u3uka v MeTOIbI HAYYHOI'0 MO3HAHMS

®usuka — Hayka o npupozae. HayyHble MeTOABl IO3HAHUS OKPYKAIOIIETO
mupa. Poib 3KCniepuMeHTa M TEOpUM B IPOLECCE II03HAHUA IPUPOJBI.
DKCNEepUMEHT B U3HKE.

MopaenupoBanue (Gu3NYECKUX SBICHUNA M TporeccoB. HayuHble THUMOTE3BI.
duznyeckre 3aKOHbl U TEOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHanorople U LUPPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHXKEHUS.
Cucrema orcuéra. TpaekTopus.

[Tepemenienne, CKOpOCTh (CpeHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MAaTEpUAIBHOW TOYKH, WUX MNPOCKIIMU HA OCH CHUCTEMbI KOOPIMHAT.
CroxeHue nepeMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWkKeHHE. ['paduku
3aBUCUMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOPEHHMS, NYyTH U NEPEMELICHUS
MaTepHalbHOW TOYKH OT BPEMEHMU.

CBoOonHOe azieHue. Y CKopeHrue CBOOOIHOTO NaJeHusl.

KpuBonuuenHoe nBwkeHuwe. [IBWKeHHME  MarepuagibHOM TOYKHA IO
OKPYHOCTH C IMOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, TUHEUHAS
ckopocTs. [lepuoa u yactora obpaiienus. [{leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHOUIOMETD,
JNBWKECHHUE CHAPSIO0B, LICTIHbIE U PEMEHHBIE MTEPEIaYH.

Jlemoncmpayuu

Mogenb cucTtembl OTCUETA, WLTKOCTPAIUS KUHEMATUUYECKUX XapaKTEPUCTHUK
JBHKCHHS.

[IpeoOpa3zoBanue TBUKEHUH C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IPOCTPAHCTBE.

Habmronenne aBwKeHHs Tena, OpOIIEHHOrO TMOJA YIJoOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOIO MaICHHUS.

Hanpagnenune ckopocTy pu ABMKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yueHne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO ONPEIEIIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOMICHHUS MEXKAY NYTSMH, TPONUJCHHBIMU TEJIOM 3a
MIOCJIEIOBATENIbHBIE PABHbIE NPOMEXYTKH BPEMEHHM I[IPU PABHOYCKOPEHHOM
JIBUYKCHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydenne nBMKEHUS IapyKa B BI3KOU KUJIKOCTH.

N3yuenne nBmxeHus Tena, OpOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOCTM  [anmunes. lIlepBeiii  3akoH  HbroTOHA.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unmu cui. Bropoit 3akon HeroToHa
IUISl MaTepuaabHOM TOUKU. Tpetuil 3akoH HproToHA 1J1s1 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoabxeHus, kauenus ). Cumna tpeHus. Cyxoe
Tperune. Cuiia TpeHUs! CKOJIBKEHHS U cuila TpeHus mokosi. Koaddunuert tpeHus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TEJIa B KUJKOCTH WJIU rase.

[TocTynarensHOE U BpalaTelbHOE JIBHKEHHUE a0COIOTHO TBEPAOIO TeNa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauieHus. llneuo cunbl. YcnoBus
paBHOBECUSA TBEPAOrO TEIA.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MOAIIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBieHME HHEPIUN.

CpaBHeHME MacC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Je(opmariuu.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOBEME U TIAICHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbXEHUSI.

YcnoBust paBHOBECHs TBEPAOTO TeNa. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CWII YNIPYTOCTH, BO3HMKAIOIIUX B NPYKHUHE U
pe3HOBOM 00pasiie, OT ux gaehopMaluu.

UccnenoBanne yclioBHI paBHOBECUS TBEPAOTrO TENa, HMEIOLIETO0 OCh
BpAILICHUS.

Tema 3. 3akonvl coxpaneHus 6 Mexanuke

Nmnynbc MarepuanbHOM TOUKHM (Tena), CUCTEMbl MaTEpPUANbHBIX TOYEK.
Nmnynbc cuibl U U3MEHEHHE HMITyJIbCa TENa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaslibHOW TOUku. Teopema 00 H3MEHEHUH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTUS. [TorennuanbHas DHEPIUs YIIPYro
nepopMHpOBaHHON  mpykuHbl. [loTeHnmanbHas  SHeprus Tena  BONM3U
NOBEPXHOCTH 3EMIIH.

[loTenmnuanbHple W HEMOTEHIMaNbHble  CWiIbl.  CBA3b  pabOTHI
HEITOTEHIHAJIBHBIX CUJI C HM3MEHEHHEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHuuecKkne yCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBIA MUCTOJET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[lepexon NOTEHIMATBLHON S3HEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxkcnepumenm, r1abopamopnule pabomuwl

N3yyenue abCONIOTHO HEYNPYroro yjuapa ¢ MOMOIIbIO JBYX OIMHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanue cBsI3W pabOThl CHIBI C U3MEHEHHEM MEXAHUYECKOH SHEPIHH
TE€Ja Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paszgea 3. MoJgekyasipHas GU3MKa U TEPMOAMHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHbBIE€ TIOJIOKEHUSI MOJEKYISIPHO-KUHETUUECKOW TEOPUHU U UX OMBITHOE
obocnoBanue. bpoynoBckoe maBuxenue. [Auddysusa. Xapaktep aBMKEHHUS U
B3aUMOJICCTBUSA YaCTUL] BemleCTBA. MOJEIU CTPOEHHUS Ta30B, KUIAKOCTEU U
TBEPABIX TEJ U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojieneil. Macca u
pa3Mepbl Mosiekyil. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp
Lenbcus.



Mopens  wupeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIOTHas TemIiiepaTypa Kak Mepa
CpelIHEH KHUHETUYECKOW HHEpPruu TEIUIOBOrO0 JBIKEHHMS dactuil rasa. [llkama
temneparyp KenpBuHa. 1'a3oBbie 3akoHbI. YpaBHeHUe MeHneneeBa—Kianeipona.
3akoH [lanbroHa. M30mpoliecchl B UI€AIbHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BenecTBa. ['paduueckoe mnpencTaBieHuE H3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
n3obapa.

TexHudyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BeIIeCcTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHHUI.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopenbs OpOyHOBCKOT'O JABUKEHUS.

Mognuens onbita IlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICHCTBUSI.

Mopenb, HILTIOCTPUPYIOIIAs TPUPOLY AABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSIHUS MJACAIBHOTO rasa,
U30IIPOLECCHI.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Onpenenenue Maccbl BO3AyXa B KJACCHOM KOMHAaT€ HA OCHOBE HM3MEPEHHUM
00BEMa KOMHATHI, TaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEKy TapaMETPaMU COCTOSIHUS Pa3peKeHHOr 0
rasa.

Tema 2. Ocnoebl mepmoouHamMuKu

TepMmoauHamuueckas cucrema. BHYTpEHHssI 3HEpPruss TEPMOJUHAMUYECKOU
CUCTEMBI U cIocO0bI €€ n3MeHeHus. KonuuecTBo TemioTel U pabora. BHyTpeHHsis
SHEprus  OAHOATOMHOIO  WJAEaJbHOro  rasza. Buuel  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Iy4YCHHE. Y IelIbHasd TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEm10Th NpH Temionepeaaye.

[lonsiTue 00 ammabatHoM mpouecce. IlepBbIii 3aKOH TEPMOIMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJIMHAMHUKHM K u3omporeccaMm. ['paduueckas
UHTEpIpeTalus paboTkl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh poiieccoB B MPUPO/IE.

TeroBeie  MamuHbl.  [IpuHUUNBI ~ AEUCTBUS  TEIJIOBBIX  MAIIIUH.
[IpeobpazoBanusi ’HEepruM B TEIUIOBBIX MaminHax. KosdduuueHnt mnomse3Horo
neiictBus tersioBo mammebl. [ukn KapHo um ero xodgduiMeHT Mone3Horo
JEHCTBUSA. DKOJIOTHUECKIE MPOOIEMBI TETUIOIHEPTETHUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, OLITOBOM XOJI0IMJIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEH JHEPruu Teia NpPH COBEPUICHHWU PaOOTHI: BBLIET
npoOKu u3 OYTBUIKM TIOJ JEWCTBHEM C)XATOro BO31ayXa, HarpeBaHue ddupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€0AEeMOHCTpAIIu).

N3MeHeHne BHyTpeHHEH dHEPTruu (TeMIiepaTyphl) Tela Ipu Terionepeaaye.

OmpIT 1O anuabaTHOMY pacCHIMPEHUI0 BoO3Ayxa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOHHBI, IBUTaTeNsi BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabonivl

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Aepecammnuie cocmoanusn eeuwecmea. Dazosvie nepexoovt

[TapoobOpa3oBanue u kKoHneHcarus. Vcmapenue u kuneHue. AOGCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HacelmeHHbsld map. YaenpHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrainmuyeckue u amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lmaBienune u
KpUCTAUIA3aIMs. Y IenbHas Tersiora miasieHus. Cyomumanms.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHuuecKkne YCTpOWCTBA W TMPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH TMOJTYUYEHHS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJIE HAHOMATEePUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Habmronenue HarpeBaHus U MJIABJICHUS KPUCTALNTIMYECKOTO BEIECTBRA.

JleMOHCTpalysi KpUCTaIOB.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3Mepenre 0THOCUTEIHLHON BIIAXKHOCTU BO3/yXa.

Pa3znen 4. dinekTpoauHaMuKka
Tema 1. Inekmpocmamuka
OneKkTpu3aumss Tel. OJEKTpUYEeCKHi 3apsan. JlBa BHIa 3IIEKTPUYECKHX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpPAaHEHUS
AIEKTPUYECKOrO 3aps/a.
B3aumoperictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUYECKU 3apsi.
Onektpuueckoe mnosne. Hanpsok€HHOCTh  3nekTpuueckoro mois.  [IpuHinun



CYNEPHO3ULAN AIEKTPUYECKUX MMOJeN. JIMHUM HanpsKEHHOCTH DIIEKTPUYECKOTO
OJIA.

PaGora cun  anekrpocrarnueckoro  mois.  I[lorenmuman.  Pa3HocThb
MOTEHIUAN0B. [IpOBONHMKM W JMAIIEKTPUKKA B JJIEKTPOCTATUYECKOM  IIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

DNekTpoE€MKOCTh. KoHeHcaTop. DIeKTPOEMKOCTh MIIOCKOr0 KOHAEHCATOpAa.
DHeprus 3apsKEHHOI0 KOHIEHCaTopA.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: BJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpPOB,
KOHJIEHCATOP, KONMPOBAJILHBIN arapar, CTpPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopelicTBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TMOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTUUECKas 3aluTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IHIOCKOIO KOHJAEHCAaToOpa OT IUIOIIAAu
IUTACTHH, PACCTOSHUS MEXKIY HUMHU U JUAJIEKTPUUIECKOW MIPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

Yuenuueckuii skcnepumenm, 1abopamoptule pabomuwl

N3mepenne 3neKTpOoEMKOCTH KOHAEHCATOPA.

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

DONEeKTpUYECKUd TOK. YCIIOBUS CYILIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJICHUE. Y IEIbHOE CONPOTHUBJIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COCANHEHUE TIPOBOJHUKOB.

PabGora nanektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOr0 TOKA.

DJNEKTPOJBIKYIIASA CUJIA U BHYTPEHHEE COINPOTUBICHHUE HCTOYHHUKA TOKA.
3akoH Oma 11 MOJIHOM (3aMKHYTOM) 351eKTpuyeckol nenu. KopoTkoe 3aMbIKaHHeE.

OJIEKTPOHHAsI ~ MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.

DIeKTpUUECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MMYYKOB.

[TonynpoBOaHUKWY. CobOcTBeHHas 151 IIPUMECHAs MIPOBOJIUMOCTh
noJaynpoBOAHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHUKOBEIE IPHUOOPHI.

ONEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.



DIIEKTpUYECKH TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHudyeckre yCTPOMCTBA M TMPAKTUYECKOEC MPUMEHEHHE: aMmIepMmerp,
BOJILTMETP, pPEOCTaT, HWCTOUYHMKU TOKA, OJJIEKTPOHATPEBATElIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TIPHUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYyMHBIA U0/,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOITYITPOBOAHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHure cuiibl TOKa U HaIPSKEHUS.

3aBUCUMOCTh COINPOTUBICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IO TIONIEPEYHOr0 CEYEHHS U MaTepuaa.

CwmenianHoe COeIMHEHUE MTPOBOJHUKOB.

[IpssMmoe wW3MepeHue SIEeKTPOABWXKYIIEW cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COPOTUBIICHUS.

3aBUCUMOCTb COPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSIS MPOBOJAUMOCTD JTUOAA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydeHne cMemaHHoro COeIMHEHUS PE3UCTOPOB.

N3MepeHue 37eKTPOIBUKYILEH CUIbl UCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBIICHUS.

HaGntonenue snekrponusa.

MexnpeaMeTHbIE CBA3H

Nzyuyenune kypca ¢usmku 6a30Boro ypoBHs B 10 Kiacce OCYIIECTBISETCS C
y4€TOM COJIEpKATENIbHBIX MEXKIPEIMETHBIX CBS3E€H C KypcaMd MaTEeMaTHKH,
OMOJI0THH, XUMHH, Teorpadyy U TEXHOJIOTUH.

Meoicnpeomemnvle noHamusi, CBSI3aHHBIE C W3YyYEHHEM METOJIOB HAYyYHOT'O
MO3HAHUS: SIBJIEHUE, HAy4dHbI (akT, rumnore3a, (u3MUecKkas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0/IeHNE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJICIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIHS,
napabosa, runep6osna, ux rpaguKd U CBONCTBA, TPUTOHOMETpHUECKUE (DYHKIIMH:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOEKIIUU HA OCH KOOPIUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanndeckoe NBUKEHHUE B KMBOW mpupoje, nuddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEIavr, TEIIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, XKUIAKOCTEU M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs IHUCCOLMALIMA,
rajbBaHMKA.

l'eocpaghus: 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, BOJOMET U JIpyrue), ABUTATE]Ib BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJWUIbHUK, KOHIUIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUsI COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIE€ HAHOMATEPHUANIOB, U
HAHOTEXHOJIOTHH, 3JEKTPOCTAaTHUECKasl 3allHTa, 3a3€MJICHHE SJIEKTPONpPHOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpEeBaTEIbHBIE npuOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pasznea 4. DaekrpoauHaMuka

Tema 3. Mazcnummnoe noie. IneKmpoMazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anmMoOmeNCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarautHoe mnone. Bekrop MarHuTHOM uWHAyKuuu. [IpuHoun cyneprno3uuuu
MAarHuTHBIX Mojded. JINHUM MarHUTHOM WMHAyKUuu. KapTuHa NUHUNA MarHUTHOU
VHJYKIMH 110JI1 HOCTOSIHHBIX MArHUTOB.

MarauTHOe T1I0J€ TPOBOAHHMKA C TOKOM. KapTuHa JWMHUN WHIYKIUH
MAarHMUTHOTO MOJISI JUIMHHOTO MPSAMOr0 MPOBOJAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaencTBre mpoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HAIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanIpaBlieHUE. [[BrKeHNE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJHOM MarHuTHOM Iose. PaGora cunsl Jlopenma.

SIBneHne BJIEKTPOMArHUTHOM MHAYKOMHM. IlOTOK BekTOpa MarHMTHOM
WHJIYKIMUA. OJIEKTPOABWKYIIAS CHJIA HWHIYKUUAHU. 3aKOH 3JIEKTPOMArHUTHOMN
uHaykunu dapagnes.

BuxpeBoe »anekTpuyeckoe moiie. OIEKTPOABIKYIIAs CWia WHIYKIUU B
MIPOBOJHHUKE, TBUKYIIEMCS TOCTYNATEIbHO B OAHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIIEHME CaMOMHAYKLUHMH. OJEKTPOABIKYLIAs CHIIA
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMAarHUuTHOE TOJIE.

TexHu4yeckre YCTPOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TIOCTOSHHbIE
MAarHMThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUU MAarHUTHOTO MOJISL.

B3aumoperictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME BIEKTPOMArHUTHOW UHIAYKIIUH.

IIpaBwiio Jlenna.

3aBUCUMOCTD JJICKTPOABIKYIIEH CUJIBI MHAYKIMUA OT CKOPOCTH M3MEHEHUS
MarHUTHOT'O ITOTOKA.

SIBiIeHME CAMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

N3ydyeHrne MarHuTHOTrO MOJIst KATYIIKU C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue ssBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

Pa3gea 5. KoJsie0anus m BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEOAHUA

KonebarenprHast  cucrema. CBOOOIHBIE  MEXAaHHYECKHME  KOJIcOaHUS.
[Mapmonnyeckue konebanus. [lepuon, vacrora, ammiuryaa u asza KoieOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHUE TapMOHUYECKHUX
konebanuit. [IpeBpailieHre SHEPrur MNPy rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiit koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UCAIbHOM KOJeOaTeNTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH W
AJEKTPOMArHuTHBIMU Konebanusmu. @Dopmyna Tomcona. 3akoH coOxXpaHEHUS
SHEPI'uM B UJCaTbHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaroumx KoyieOaHusX. BbIHYKIEHHbIE MEXaHUUYECKUE
kosneOanus. Pesonanc. BeiHY)IeHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemennsiii Tok. CuUHYyCOMAQIbHBIM TE€PEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOIO TOKA. AMIUIMTYAHOE M JEHUCTBYIOIIEE 3HAYCHUE CHUJIBI TOKa U
HAIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOICHUE AIEKTPUIECKOM
SHEPruM. JKOJOTMYECKUE PUCKHU TPU MPOU3BOJICTBE iekTpodHepruu. Kynbrypa
WCIIOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHu4yeckre yCTpOHCTBA M IPAKTUYECKOE IMPUMEHEHHUE: BJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUHU JIEKTpOIepeIay.

Jlemoncmpayuu

UccnenoBanre mapaMeTpoB KosieOAaTenbHOM CUCTEMBbl (MIPY>KUHHBIA WM
MaTEeMAaTUYECKUN MasiTHUK).



Habmronenue 3aryxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGntonenue pesonanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSXKEHUSI OT BPEMEHU) s
AJIEKTPOMArHUTHBIX KOJeOaHUM.

Pe3onanc mnpu moclieioBaTeIbHOM COEAMHEHUU PE3UCTOpPA, KaTYIIKH
WHYKTUBHOCTH M KOHJEHCATOPA.

Mopenb JIMHUU 3JIEKTPOIEPEIaUH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

HccnenoBanne 3aBUCMMOCTH MEepUOa MabIX KOJeOaHW rpy3a HA HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBanre MEpeMEHHOro TOKa B LEeNM W3  IOCJIEAO0BATEIBHO
COCIMHEHHBIX KOHEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE GOJIHbL

MexaHuueckue BOJIHBI, ycioBHsl pacnpoctpanenus. Ilepuon. CkxopocTb
pacmpocTpaHeHus U JyiMHA BOJHBL [lomepeuHble W TPOJOJIBHBIE BOJHBI.
HNurepdepenius u nudpaxiiys MexaHU4ECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKocTh 3ByKa. Beicora ToHa. TemMOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CIOBUSL U3IYYEHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanusa BexkropoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpEeIoMIICHUE, MOIspu3anus, AUQpaKius,
uHTepdepenus. CKOpoCTh AJIEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMAarHUTHBIX BOJIH. [[puMeHEHNE 3JEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI pagnuOCBsI3U U TeNEBUACHUS. Pannonokanus.

DJIEKTPOMATrHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHudyeckre yCTpPOMCTBA M NPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajaap,
paauonpuéMHUK, TeIEeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OG6pazoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MPOIOTBHBIX BOJIH.

Konebmromieecs Ten0 Kak HCTOYHUK 3BYKA.

HaGmronenue orpakeHus: M MpeTOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnm u qudpakiinn MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmronenune cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH M
4acTOTOM KOJIEOAHUI.



HccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHWTHBIX — BOJIH: OTpaXKEHHUE,
npesioMIIeHHE, Mossipu3anus, Audpakuus, UHTeppepeHIIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHElHOE pacnpoCTpaHEHUE CBETa B
onHOpoaHOM cpene. JIyd cBera. TOUEUHBINM HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBeTa. AOCONIOTHBIN IMOKAa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yrom IOJIHOTO
BHYTPEHHET0 OTPaKCHHUSI.

Hucniepcus cBeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

CobOuparomiue u pacceuBarolmve JuH3bL. ToHkas mauH3a. DoOKycHOE
pacCTOsIHME M ONTHYECKas cuja TOHKOM JuH3bl. llocTpoeHue wn3o0OpaxkeHuwil B
cobuparonmx 1 pacceuBaromux JuH3ax. opMysna TOHKON JIMH3BI. Y BEIUYEHUE,
JaBAEMO€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

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

Hubpaknus cBera. JudpakinmonHas pemérka. YCiIoBUE HAOIIOACHHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GpPaKIMOHHYIO PEIIETKY.

[Tonsgapuszanus ceera.

TexHudyeckre yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmnapaT, NPOCKIMOHHBIA ammapar, MHUKPOCKOIM, TEJIECKOI, BOJOKOHHAS
OITHKA, TUPPAKIIMOHHAS PEUIETKA, TTOJISAPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pACIPOCTPAHEHUE, OTPAXKEHHE UM NPEIOMIICHHE CBETA.
OnTtuyeckue npruOOpBkI.

[TonHOE BHYyTpeHHEE OTpakeHrE. Moellb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B TUH3AX.

Mopenu MUKpOCKoOMa, TEJIECKONa.

Habmonenue natepdepeHunn crera.

HaGmronenune nudpakimu ceera.

Habnronenue aucriepcuu cBeTa.

[Tonydenue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonyyenue cnekTpa ¢ NOMOIIbIO AUGPAKIXOHHON PEIIETKH.

Halnronenue nonsipu3anuu cBera.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl



N3mepenue nokazaTenst NpeaoMIICHUS CTEKIIA.
UccnenoBanne CBONCTB M300paKEHUI B JTUH3AX.
Habmonenue nucnepcuu cBera.

Paspaes 6. OcHOBBI ClIeLIUAJIBLHON TEOPUU OTHOCUTEIbHOCTH
['paHnibl NPUMEHUMOCTH  KJacCUYeCKOoW  MexaHukd.  [locrymars
CIIEIUAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMENJICHHE BPEMEHU U COKpAICHUE
JUIMHBI.
DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBsI3p MacChl C SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
TIOKOSI.

Paszpnen 7. KBanToBas ¢usuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®ortonsl. opmyna [Inanka cBs3u 3HEpruM GOTOHA C €r0 YaCTOTON. DHEPrus
U UMIyJbC (POTOHA.
OtkpeiTie u uccnenoBanue Goroadpdexra. Onbitel A. I'. CtoneroBa. 3akoHBI

dororddexra. YpaBuenue DitHmreitHa ais dorodddexra. «KpacHas rpaHuUIa»
dotoaddekra.

JaBnenue ceera. OnwitTel I1. H. JleGenena.

XHUMHUYECKOE JCUCTBUE CBETA.

TexHuueckne yCcTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTonaTuuK, CojiHeUHasi 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®otorddHexT Ha YyCTaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanre 3ak0HOB BHEMHEro (GoTodddexra.

Creroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbITel Pesepdopna mo paccesHHIO o -4acTHIL.
[Inanerapnas mopens aroma. Iloctymarel bopa. M3nydenue wu mormnomieHue
(GOTOHOB TpU Tepexojie aroMa C OJHOTO YPOBHS SHEpPruu Ha Apyrou. Bus
criekTpoB. CIIEKTp YpOBHEW SHEPIUU aTOMa BOJOPOAA.

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

CHOHTaHHOE U BBIHYKJEHHOE U3TyUYCHHE.

TexHuueckne YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeyaThIX CIIEKTPOB U3ITYYCHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

Habmonenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHUs sjapa. OTKpeITHE
panuoaktuBHOCTH.  OmbiThl  Pe3depdopaa 1o ompeneneHuro  cocTaBa
paavoakTUBHOro wu3nydeHus. CpoiictBa anbga-, Oera-, ramma-u3iaydeHHUs.
Bimsinue paamoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anbda-pacnian. ONEKTpOHHBIM M TMO3UTPOHHBIN Oera-pacnan. [amma-
U3JIydeHHe. 3aKOH paJIn0aKTUBHOIO pacraja.

DHeprusi CBs3M HYKJIOHOB B sifipe. A nepHbie cunbl. [ledekt maccsl sapa.

SnepHble peakuuu. JlesieHue u CUHTE3 SA€EP.

Anepueiii peaktop. TepMosnmepHbiii cuHTe3. I[IpobieMbl M MEPCICKTHBBI
AJIEPHOM SHEPTETUKU. DKOJIOTMYECKHUE ACTIEKThI AIEPHON SHEPTETHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HaOIIOAEHUS U PETUCTPALIUY AIEMEHTAPHBIX YACTHIL.

dyHIaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO hu3nueckoi KapTUHBI MUPA.

TexHu4yeckue yCTpOHWCTBA U MPAKTUYECKOE NPUMEHEHHE: NO3UMETP, KaMepa
BunbcoHa, siepHblil peakTop, aToMHas ooM0a.

Jlemoncmpayuu

CuéT4MK MOHU3UPYIOIINX YaCTHLI.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanrie TpeKoB YyacTull (M0 TOTOBBIM (OTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Oransl pa3BUTHA aCTpOHOMUHU. IIpUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUM.

Bun 3Bé3aHoro HeOa. Co3Be3nus, sipkue 3BE31bI, IUIAHETHI, MX BUIUMOE
JIBUKEHUE.

ConneuHas cucreMa.

Conuine. ConHeuHast akTUBHOCThb. McTounuk sHeprum CoyHIA U 3BE3.
3BE3M1BI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMma «CHEKTpalbHBIM KJIacC —
CBETUMOCTBY». 3BE31bl TIJIaBHOM IOCIEHOBATEIBHOCTA. 3aBUCHMOCTh «Macca —
CBETUMOCTBb» Il 3BE3]l IJIaBHOM IIOCIIEOBATEIBHOCTH. BHYTpeHHee CTpoeHME



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUH U 3Bononmu CoJHIa U
3BE31. DTambl >KU3HH 3BE3 .

Muneunsiii [Iyte — nHama I'anaktuka. [lonoxenune u nBwxkeHue CosHUA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

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

Macmrabnas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Vuenuueckue nabnooenus

HaGntonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKCHHUH NI OTIPEIeTICHUS TTOJIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOTO MOMyIApUs U IPKUE 3BE3/BI.

Habmonenus B Teneckon JlyHsl, uianet, Mueunoro Ilytu.

O0o01maroee NOBTOpeHneE

Ponr ¢u3ukm W acTpOHOMHUHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM cepax AesTeIbHOCTH YelIOBEeKa, POjb U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOMN HAay4YHOU KapTHHE MHUPA, POJIb PU3HMUECKON TEOpUHU
B (GOpPMHUpPOBAHWUU TPEACTABICHUNA O (U3HUECKOM KapTUHE MHpPA, MECTO
dbusznyueckoil KapTUHBI MHUPa B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHble CBS3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBIseTcs ¢
y4E€TOM COJIEpPKATENIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTEMAaTHKH,
OMOJI0TMHY, XUMHH, Treorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle noHsamusi, CBSI3aHHBIE C HW3YyYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIM (akT, rumores3a, (u3HyUeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJII0IeHNE, SKCIIEPUMEHT, MOJETUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: pemIEHUE CUCTEMBl YPAaBHEHHH, TPUTOHOMETPUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPhl U MX IPOEKIHUHU HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIMI, NpPU3HAKU TMOAOOUSI TPEYTrOJIbHUKOB,
oTnpeieNIeHne IONIaau TUIOCKUX (GUryp u o0bEMa Tel.

buonoeusa: »nekrpuyeckue SBICHHS B JKUBOW MPHUPOJE, KoJeOaTelabHbIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NPUPOAE, NCUCTBUE
paaualyy Ha )KUBBIE OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIIMYECKAsI CTPYKTYpa TBEPABIX
Te1, MEXaHU3Mbl OOpa30BaHMS KPUCTAJUIMYECKOM PEIIETKH, CHEKTPaIbHBIN
aHaJn3.



l'eocpagua: wmarHuTHBIE TOMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(doTochEMKa 3eMHOI TOBEPXHOCTH, MPEACKAa3aHUE 3EMIIECTPSICEHUIA.

Texnonoeus: JHWHUM DIIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
JJIEKTPOABUTATENb, WHAYKLIMOHHAA II€4Yb, pajaap, PaavuoNpUEMHHUK, TEIEBU30D,
anteHHa, teinedon, CBY-meuyb, MPOEKIIMOHHBIM ammapaTr, BOJOKOHHAs OITHKA,
coJiHeyHas Oarapes.



INIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUA IMPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenune yudeOHOro mpenMera «®Pu3nmka» Ha YpPOBHE CpPEIHEr0 OOIIEero
oOpaszoBaHus (0a30BbI YPOBEHB) JOMAKHO OOECIEUUTHh JTOCTUKEHUE CIIETYIOIIUX
JMYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE PE3YyIbTAaThl OCBOCHUSI yUeOHOro npeamMera «Du3nKay JT0TKHBI
OTpaxaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaronuxcsi PYKOBOJCTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM ILIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KU3HEHHOTO
ONbITa U ONbITA JIEITEIBHOCTH B MPOLIECCE PeaJv3allui OCHOBHBIX HAIIPaBIICHUU
BOCIIUTATEIbHOU AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAKIAHCKOW MO3ULIMKM 00YYaIOIIEerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPATULMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTU COBMECTHYIO JIESATEIBHOCTh B MHTEpEcax TIPaxaaHCKOIo
00IIIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00Pa30BaTEIHHOM OpPraHU3aIuy;

YMEHHUE B3aUMOJIEHCTBOBATH C COUMAIbHBIMUA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHMS :

c(hopMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTHU3MA;

IICHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCHICKUX YIEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
JESATEIIbHOCTHA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IIOCTPOCHUE YCTOMUYMBOTO OYIYIIEro;

4) 3CcTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOUICHHWE K MHUPY, BKJIKOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pU3n4ecKoil Hayke;



S) TPyA0BOr0 BOCIIUTAHMS:

UHTEpPEC K pa3inuHbIM cepam mpodeccHoHaIbHON AEATEbHOCTU, B TOM
YHUCJIe CBSA3aHHBIM ¢ (PU3UKON U TEXHUKOW, YMEHUE COBEPIIIaTh OCO3ZHAHHBIN BBHIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3MKH Ha POTSKEHUU BCEU KU3HU;

6) PK0JIOrH4eCKOro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJIOTMUECKONW KYJIBbTYPhI, OCO3HAHHE TJIO0ATHHOTO
XapakTepa SKOJIOTMUECKUX Mpodiem;

IUIAHUPOBAHUE U OCYILECTBIEHUE JEUCTBUN B OKPYKAIOIIEHU Cpelle HA OCHOBE
3HAHUS LEJIeH YCTOWUYUBOI'O Pa3BUTHs YEIIOBEYECTBA;

pacuiMpeHue OmbITa JEATeIbHOCTH HKOJOTMYECKON HAaNpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QUBUKE;

7) HEHHOCTH HAYYHOT' O NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAy4YHOU [eATEeIbHOCTH, T'OTOBHOCTh B IMPOIECCE
u3ydeHuss (GU3MKH ~ OCYIIECTBJISITh  MPOEKTHYIO M HCCIEAOBATEIbCKYIO
NEeATENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBHUS
ba3oBble JJornueckue aeiicTBUA:
CaMOCTOSITeTbHO  (OpPMyNIHpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENsITh eI JEATEIBbHOCTH, 3aJ1aBaTh IMapaMETPbl W KPUTEPUU HX
JIOCTHKCHMS
BBISBISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEUMST B  pacCMaTPUBAEMBIX
(U3UYECKUX SBICHUSX;
pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a UMEIOIINXCS
MaTepHalbHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JIEATEIBLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKH MOCJIEICTBUM JEATEIbHOCTH;
KOOpPJMHUPOBATh U  BBINOJIHATH pabOTy B  YCIOBUAX  PEabHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.
ba3oBble ucciaenoBare/ibCKue JAelicCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJOTUEW, KIIOYEBBIMU MOHATHUSMH M METOJAMU
(bu3nuecKor HaAyKu;



BJIa/IETh HaBBIKAMH Y4€OHO-HUCCIEIOBATENIbCKON U MPOSKTHOU ACITETbHOCTH
B 00J1acTU (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHUCKY
METOJIOB pelIeHHs 3a1ad (U3NYECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3THMYHBIX
METOI0B MO3HAHUS;

BJAJE€Th BHIAMU JEATENbHOCTU IO TMOJYYEHUIO HOBOI'O 3HAHUS, €ro
UHTEpIpEeTaliy, NpeoOpa3oBaHUI0O M TPUMEHEHUIO B PA3IMYHBIX YUeOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH NIPUUMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTATh TUNOTE3y €€ pEeUICHHs, HAXOAWTb apryMEHThI IS JO0Ka3aTelbCTBa
CBOMX yTBEP)KIICHUH, 3aaBaTh MapaMeTpbl U KPUTEPUU PEIICHHS;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJE€ peUIeHWs 3aJaud pe3yJbTaThl,
KPUTHYECKU OLIEHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

CTaBUTh M (OpMyaupoBaTh COOCTBEHHBIE 3aJauyd B 0Opa30oBaTEIbHOM
JESITENbHOCTH, B TOM YHCJIE IPU U3YYEHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

yMETh TIEPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHUECKYIO 001acTh
KHU3HEICATEITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00J1acTell;

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

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHS.

PabGora ¢ unpopmanmeii:

BJa/IeTh HABBIKAMM MOJyYEHHUS MHPOpMAIUHN (U3UUECKOrO COJAEp>KaHUS U3
UCTOYHHKOB PA3HBIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBISATh IIOWCK, aHAJM3,
CHUCTEMAaTH3AlMI0 U WHTEPIPETAlni0 WHGOPMAIMU Pa3IMYHBIX BHIOB U (GOpM
NpEICTaBICHNUS;

OLIEHUBATh JJOCTOBEPHOCTHh MH(OpPMALIHH;

UCTIONB30BaTh  CpPEeNCTBa  HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3aI[MOHHBIX
3aJa4 ¢ COONIIOIGHHEM TpeOOBaHUN OSPrOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTUEHBI, PECypcocOEepeKeHMs, TMpaBOBBIX M  OTHYECKUX HOPM, HOpPM
nH(OpPMaIIMOHHOW 0€30MaCHOCTH;

co3laBaTh TEKCThl (PU3UYECKOr0 COJAEpX)aHUs B Pa3IuuHbIX (dopmarax ¢
yu€TOM Ha3HaueHUs MH()OpPMAIMK U LEIEBON ayAUTOPUH, BEIOMpasi ONTUMAIIbHYIO
(dopMy MpencTaBIeHUs U BU3yaIu3aluu.

KoMMmyHuKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBUS:
OCYIIECTBIIATEH OOIIEHUE HA YPOKaX (U3UKHU M BO BHEYPOUHOU JCATEIBHOCTH;
pacrlo3HaBaTh TMPEANOCHUIKA KOH(PIWUKTHBIX CHUTyallMd ®  CMSATYaTh
KOH(DJIMKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOKO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

MIOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U WHIAMBUAYaIbHOU
padoTHI;

BBIOWPATh TEMAaTHKy W METOIbI COBMECTHBIX NEWUCTBHMA C Y4ETOM OOImMHUX
WHTEPECOB ¥ BO3MOKHOCTEN Ka)JOT0 YJICHA KOJJIEKTUBA;

NPUHUMATh LEJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUSA 110 €€ JIOCTUKECHUIO: COCTABJAThH IUIAH JICHCTBHM,
pacnpenensaTh poJiMi C YYETOM MHEHUW YYaCTHUKOB, OOCYXKIAaTh PE3YJbTAaThl
COBMECTHOM paboThI;

OLICHMBATh KAue€CTBO CBOEr0 BKJAJa U KaXJOr0 yYaCTHUKA KOMAaHJbl B
00Ul pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OICHWBATh HJAEU C TMO3UIMU HOBU3HBI,
OPUTMHAJILHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEACHUE B PA3JIUYHBIX
CUTYaIUSIX, TPOSBIIATH TBOPYECTBO U BOOOpaKEHNE, OBITh MHUITUATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATH MO3HABATEIBHYIO JICSITEIBLHOCTh B 00JIaCTH
GU3MKM W aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh M (HOPMYJIUPOBATH
COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITETTLHO COCTABJISITh TUIAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3a/1a4, MJIaH BBITIOJHEHUS MTPAKTUYECKON PadOThI ¢ YUETOM MUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacIIMpsATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHUIA;

nenaTh OCO3HAHHBIM BBIOOP, aprymMeHTHpPOBaTh e€ro, Oparh Ha ce0d
OTBETCTBEHHOCTbH 3a PCIIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIBIT;

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

CaMOKOHTPOJIb, SMOLIMOHAJILHBIH UHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlMsiIM, BHOCHUTh KOPPEKTHBHI B JIEATEIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJIaJIeTh  HABBIKAMHU  TO3HABATEIBHOM  pediiekcuM  Kak  OCO3HaHUS
COBEpPIIAEMbIX JICHCTBHA M MBICIUTEIBHBIX IPOILIECCOB, HMX pPE3yJbTaTOB U
OCHOBaHMI;

UCITIOJIB30BaTh MPUEMBI pedIeKCHUU IS OLICHKU CUTYaIlluu, BIOOpa BEPHOTO
perieHus;



YMETh OIICHUBATh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEHICHUS TO WX
CHI)KCHHUIO;

NPUHUMAaTh MOTHBBI W apryMEHTBI JPYIMX TIPU aHaJu3e pe3ybTaToB
NeSITeNbHOCTH;

IPUHUMATH Ce0sl, TOHUMAasi CBOM HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apryMEHTBI JPYIHMX IIPU aHAJW3€ pPe3yIbTaTOB
JeSITETIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mporecce qocTmKEeHNUS] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS TPOTPAMMBI
no ¢u3MKe 1 YPOBHSA CpeaHero oOimiero oOpa3oBaHUsA Yy OO0ydYarOIIUXCs
COBEPIIEHCTBYETCS AMOIIMOHAJIHBIN UHTEJUIEKT, IIPE/IOJIararoun
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CTOCOOHOCTh TTIOHUMATh CBOE AMOIMOHATBHOE
COCTOSIHUE, BUJETh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAILHOMN cephl,
OBITh YBEPEHHBIM B ceOe€;

CaMOpEryJIMPOBaHUs, BKIIOUYAIONIETO CAaMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aManmTUPOBAThCI K
AMOIMOHAJILHBIM U3MECHCHHSIM H TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKCHUIO TEIH U
yCrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATH MCXOMSl W3 CBOUX
BO3MOXKHOCTEH;

OMIMATHH, BKIIOYAIOIICH CIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €r0 TMPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO M COMIEPEKUBAHUIO;

COIMAJTbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, MPOSIBIIATH MHTEPEC U pa3periath KOH(PIUKTHI.

HNPEIMETHBIE PE3YJIBTATDBI

K konmy obyuenuss B 10 kjacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YUAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTO (pu3uku B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON IESTEIIbHOCTH JIFOJIEU;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UUYECKUX MOJEIEeH:
MaTepHalibHasl TOUKa, MHEpIUAIbHAs CUCTEMa OTCU€Ta, a0COMIOTHO TBEPOE TEIIO,
UJEaNbHbIN ra3, MOAEIN CTPOCHUS I'a30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] MPU PEIICHUN (PU3NYECKUX 3a]1ay;

pacro3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJSIPHO-KUHETUYECKOM TEOpUM CTPOCHMS BEIECTBA U



3JIEKTPOJMHAMHUKHA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  NPSMOJHUHEHWHOE
JBIDKCHHE, CBOOOJHOE TAJ€HUE TeJl, JBWKCHUE IO OKPY>KHOCTH, HWHEPIIUS,
B3auMojiercTBrE Tel, Tuddy3us, OpOyHOBCKOE JIBIKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BEMa TeJ IPU HarpeBaHUU (OXJIAXKIACHUH), TETIJIOBOE
paBHOBECHUE, WCMAPEHUE, KOHJCHCALHWs, IUIABJIICHUE, KPUCTAJUIM3ALHUs, KUIICHHE,
BJIAJKHOCTH BO3/1yXa, MOBBIIIECHNE JABJICHUS ra3a MPU €ro HAarpeBaHUU B 3aKPBHITOM
cocylle, CBSI3b MEXAY IIapaMeTpaMu COCTOSIHMS ra3a B  H30IpOLECcCaXx,
ANEKTpU3alus TeJ, B3aUMOACHCTBHE 3aps/I0B;

OMKCHIBATh MEXAHWYECKOE JIBIKCHHE, WCIIONB3Ys (DU3UYECKHE BEITWYWHBI:
KOOpAWHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Ja, KUHETUYECKAsl SHEPIus, NOTEHUUAJIbHAsI HEPrUsl, MEXaHU4YEeCKas
paboTta, MeXaHUYECKass MOIIHOCTh; NPU OMNHCAHWU TPABWIHHO TPAKTOBATH
(GU3NYECKUI CMBICI MCHONB3YEMbIX BEJIMYMH, MX OOO3HAYCHUS W EIAUHUIIBI,
HAaXOJUTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIUYWHY C JIPYTHUMHU
BEJINYMHAMU;

OMUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUSA,
UCTIoNb3ysd (U3MYECKUE BEIWYMUHBL: JaBJIEHUWE Tas3a, TemIeparypa, CpeIHss
KMHETUYECKAsl SHEPTUsl XaOTUYECKOrO JABMXKEHHUS MOJIEKYJ, CpEIHEKBAaJApaTUYHAS
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3} (OUIIMEHT TOJIE3HOTO JIEUCTBHSI TEIJIOBOTO JIBUTATENsI; TPU OIMHMCAHUH
NpaBUJIBHO TPaKTOBaTh (DUBUYECKUM CMBICI HCMOJIB3YEMbIX BEJIMYMUH, HX
00O3HAaUEHUsI W EAUHUIIBI, HAXOAUTh (OPMYJbl, CBS3bIBAIOIINE JAHHYIO
(bu3MUeCKyI0 BEIMUMHY C IPYTUMHU BEJTMYNHAM;

ONUCHIBATh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U 3JIEKTPUUECKUE
sIBJICHUST (TIPOLIECChI), UCTIONB3Ysl (PU3NYECKUE BEIUYMHBI: SJICKTPUUECKUN 3apsil,
AIEKTPUYECKOE TO0JIE, HAMPSX)KEHHOCTD IMOJs, MOTEHIHUAJ, PA3HOCTh MOTEHLIHUAJIOB;
IpU ONUCAHUM TPABWIBHO TPaKTOBaTh (PU3UYECKUN CMBICT HCIOJIb3yEMbIX
BEJIMYUH, WX OOO3HAYEHUS W EJAUHUILIbI; YKa3biBaThb (DOPMYJIbI, CBSI3BIBAIOIIUE
JTAHHYIO0 (PU3MYECKYIO BEIMUHMHY C IPYTUMH BETUUUHAMU;

aHAM3UPOBATH (PU3UYECKHE TMPOIECChl U SBJICHUS, UCIIONb3Ys (U3NUYECKUue
3aKOHBI ¥ MPUHIHUINBIL: 3aKOH BceMupHoOro tsarotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAHWYECKOM DJHEPruH, 3aKOH COXPAHEHHS MMITYJIbCA,
NPUHIMIT CYTEPIO3UIMA CHWJI, TPUHIIUI PABHONPABUS HHEPIHAIBHBIX CHUCTEM
OTCYETA, MOJEKYJISIPHO-KMHETUUYECKYIO TEOPUIO CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypou, MEPBhIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHUS
AJIEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE MPUHIUIIBI JEUCTBUSL MAIlIMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pasziinyaTh YCJIOBHUSI UX 0€30MacHOTO MCIOJIb30BAHUS B
IMOBCEIHEBHOM KU3HU;

BBITIONIHATh DKCIEPUMEHTBI TI0 MCCIENOBAHUIO (DU3UYECKUX SBICHUM U
MPOILIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU 3TOM
dbopmynupoBath mpoOJeMy/3agady U TUMNOTE3y Y4eOHOro DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYJIOBaHUS, IMPOBOJUTH OMNBIT U
dbopMynHpOBaTH BHIBOMBL;

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIE MU3MEPEHUs (PU3UUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HCIIOIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IOTPEIIHOCTEN U3MEPEHHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKHUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUM, MPU HTOM KOHCTPYUPOBATh YCTAHOBKY,
dbuKCUpoBaTh PE3yJbTAThl IMOJTYUYCHHOM 3aBUCUMOCTU (PU3MUECKUX BEJIUYMH B
BUJIE TAaOIUIl U TpadUKOB, I€TaTh BEIBOJBI IO pe3yjIbTaTaM UCCIIEIOBAHNUS,

coOro1aTh MpaBwmia 0€30MacHOr0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAHUI B
paMKax y4eOHOro »HKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOW U MPOECKTHOU
JESATETLHOCTU C MCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO
000py1I0BaHUS;

pemath pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (DU3MUECKOW MOJENbIO,
UCTIONB3Ys (GU3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYI0 MOJENb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIbI,
HEOOXOoMMMBbIe NIl €€ pEelIeHUs, MPOBOAUTH PACUYEThl M OIICHUBATh PEaTbHOCTH
MOJTYYCHHOT0 3HAYCHUS (PU3NUECKON BETUINHBL

peniaTh Ka4eCTBEHHBIE 33/1aUd: BHICTPAUBATh JOTUYECKU HEMIPOTUBOPECUUBYIO
LEMOYKY pacCyXICHHUM C OMOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue sIBICHUS;

UCIIONIb30BaTh ~ TNpPU  PEIIEHMH  Yy4eOHBIX  33a/Jlady  COBPEMEHHbBIC
MH(OPMAIIMOHHBIE TEXHOJOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAILINU
U TpeJICTaBlIeHUs Y4eOHON M HAy4YHO-TOMYJSpHOM MH(POpMALIUU, MTOITYYECHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOIyIaeMyr0 HH(GOPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIAJ]a POCCUNCKUX U 3apYyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHUE HAyKH, OOBSCHEHHE IIPOIIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTUE
TEXHUKU U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS 1O (PU3MKE B MOBCEAHEBHOM JKU3HU
JUIsl o0ecriedeHus: 0€30NacHOCTH MpU OOpalIEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOUCTBAMH, JJISI COXPAHECHUS 3J0POBbS U COOIIOJICHUS] HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPY’KAIOLIEH CPEAE;



paboTath B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBATh palbOTy TPYIIbI, pPAIMOHAIBHO pPACHPEACNITh OO0SI3aHHOCTH U
IJIAaHUPOBATh JICSITEIHLHOCTh B HECTAHJAAPTHBIX CUTYAIMSIX, aJCKBATHO OIIEHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOI TIPOOIIEMBI.

K koHny oOyuenus B 11 kjacce mpeaMeTHble Pe3ysbTaTbl Ha 0a30BOM
YpOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YJAIOUTUXCST YMEHHUIA:

JIEMOHCTPUPOBATh HAa MPUMEPAX pojib U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAayYHOW KApTHUHBI MHUpPaA, B PA3BUTUHU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIIOAECH, LEIOCTHOCTh U €IMHCTBO
(bu3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJIENCH:
TOYEYHBIN JIEKTPUYECKUMN 3apsl, JTy4 CBETa, TOUEYHbIA UCTOYHUK CBETA, SACpHAs
MOJI€NIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO siipa MPHU PEIICHUH (PU3HUUECKUX
3aj1ad;

pacno3HaBaTh (PU3NYECKHE SABJICHHS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HMKHU: DIIEKTPUUECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEHCTBUSI TOKA, B3aUMOJICUCTBUE
MarHuTOB, DJICKTPOMArHUTHAasT WHAYKIUS, JICMCTBME MAarHUTHOTO TIOJs Ha
IIPOBOJHUK C TOKOM M JBWXKYIIMKUCS 3apsif, IJICKTPOMArHUTHBIE KoyeOaHUS |
BOJIHBI, MPSMOJIMHEHNHOE PACHPOCTPAHEHHE CBETA, OTPa)XKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audppakiuus ¢ [OJsSpU3alus CBeTa, JUCIEPCHUsl CBETa,
dotoanexkTpuueckuit 3pdext (poroaddekrt), cBeToBOE NaBiIcHNE, BOSBHUKHOBEHUE
JUHEHYATOr0 CHEKTpa aroMa BOAOPOJA, €CTECTBEHHas U HCKYCCTBEHHas

PAaaANOaAKTUBHOCTD,
OIMMCBIBATh HM3YYCHHBLIC CBOMCTBA BCIICCTBA (BHeKTpI/I‘IeCKI/IC, MAardmMTHBIC,
OIITHYCCKHUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYIHbIX cpez:) u

ANIEKTPOMArHUTHBIE SIBIGHUS (TIPOLIECCHI), MCTONB3Yysl (DU3UYECKHE BEIUYUHBI:
JNEKTPUYECKUHN 3apsl, CWIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJABIKYILAsS cuia, paboTa ToKa,
WHIYKLIHAST MarHUTHOroO mois, cwia Ammnepa, cuwia JlopeHna, MHIYKTUBHOCTb
KATYIIKHA, JHEPrus SJEKTPUUYECKOr0O W MATHUTHOIO MOJIEW, MEPUOJ U YacToTa
KoneOaHuii B KoJieOaTENbHOM KOHTYype, 3apsii M cuila TOKa B IpoIecce
FapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuil, (POKYCHOE pacCTOSTHUE U
ONTHYECKasl CuUja JIMH3bI, MPU OMHCAHUM MPABUIBLHO TPAKTOBaTh (U3UUECKUI
CMBICIT HCIIOJIb3YEMBIX BEIUYWH, WX OOO3HAYCHHsS] W CIWHHIIBI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIONIME JIaHHYIO (U3MYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMUMHAMU;

ONMCHIBATh H3YYECHHBIC KBAHTOBBIE SIBJIICHUS W MPOLECCHI, HCIOIb3Ys
¢u3nuecKkre BEIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H



4acToTa CBETA, SHEPrusd U UMITYJIbC (OTOHA, IEPUOJI MOTypacaia, SHEPTHUs CBA3U
aTOMHBIX SII€p, NpPU OINMCAHWU MPABUIBHO TPAaKTOBaTh (PUINYECKUI CMBICI
UCIOJIb3yEeMbIX BEJIMYMH, MX OOO3HAYEHUs M €IUHUILIbI, YKa3bIBaThb (POPMYIIbI,
CBS3BIBAIOLME JAaHHYIO (U3NYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIISATH 3HAYCHUE (DU3NIECKON BEITMYUHEI;

aHAIM3UPOBATH (PU3UYECKHUE TMPOILECChl U SIBJICHUS, UCIOJIBb3Ys (PU3nyecKue
3aKOHbI M NMIPUHLHUINBL: 3aKOH OMa, 3aKOHBI MTOCJIEN0BATENBHOIO U MAPAJIIETBHOTO
COCIUMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JEKTPOMArHUTHOU
MHAYKIMH, 3aKOH MPSMOJIMHEHHOr0 paclIpOCTPAHEHHS CBETA, 3AKOHBI OTPAKEHHUS
CBETa, 3aKOHbI MPEIOMJICHUSI CBETa, ypaBHeHUE ODuHIITeHHa nns gotorddexra,
3aKOH COXPAaHEHUs PHEPrUHU, 3aKOH COXPAHEHHS HUMIIYJIbCa, 3aKOH COXpPAHEHUs
ANEKTPUUYECKOr0 3apsAia, 3aKOH COXPAHEHMs] MacCOBOI'O YMCIA, IMOCTYyJaThl bopa,
3aKOH PAaJIMOAKTUBHOI'O pacmaia, Mpy 3TOM pa3inyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHUYeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

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

CTPOMTh U OIMCHIBATH H300paKEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30MU;

BBITIONTHATh JKCIEPUMEHTBI TI0 HCCIICNOBAHUIO (U3UYECKUX SIBICHUNA W
IPOLIECCOB C MCIOJb30BAaHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHUIl: NpPH 3TOM
dbopMmynupoBaTh mpoOiemMy/3ajadyy W THUNOTE3y Y4YeOHOro OSKCIEepUMEHTa,
coOupaTh YCTAaHOBKY H3 MPEMAJIOKEHHOTO OOOpYy/IOBaHUS, MPOBOAUTH OIBIT U
(GbopMynHpOBaTH BHIBOBL;

OCYULIECTBJISATh NPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYUH, IPU
ATOM BBIOMpPATh ONTHUMAJBHBIA CHOCOO M3MEPEHUs W MCIOJb30BaTh M3BECTHHIE
METO/Ibl OLIEHKH IOTPEIIHOCTEN U3MEPEHHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3UYECKMX BEIUYMH C HCIOIb30BAHUEM
OpSMBIX H3MEPEHUN: TpPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATh
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYHMH B BHJE TAOIUIl U
rpaduKoOB, AeIaTh BHIBOABI [0 PE3yJIbTaTaM UCCIICIOBAHNS;

coOoaTh MpaBuia 0€30MacHOro TpyAa MPU NMPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOro »HKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW W MPOECKTHOU
JESITEIbHOCTH C HCIOJb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOPAaTOPHOIO
000py10BaHUS;

pelmarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOW MOJENbIO,
UCTIOJIB3Ysl (PU3MUECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIHI,



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 HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bU3UYCCKHE SIBICHNUS,

UCIIONIb30BaTh ~ MpPU  PELIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIPEJICTaBIICHUs YIeOHOW W HAYYHO-TIOMYJSIPHOM MH(POPMAIIUU, TTOTYISHHON W3
pa3IMYHBIX UICTOUHUKOB, KPUTHUYECKU aHAJIM3UPOBATh MOIy4yaeMyto HH(OPMaIIHIO;

OOBSCHATHh TPUHIMIMBI JEHCTBUS MAaIllMH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUSA WX OE30MMACHOT'O HCIOIb30BAHUS B MOBCEIHEBHON
KU3HU;

NPUBOAUTH MPUMEPHI BKJIJ]a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIEr0 MHUpa, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS IO (PU3MKE B MOBCEAHEBHOM >KU3HU
Ul obecriedeHusi 0€30MacHOCTH MpU OOpalEHUU ¢ IPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370POBbsl M COOJIOJECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY KAIOIIEH CPEAE;

paboTaTh B TpYIIEe C BBHINOJHEHUEM PA3IUYHBIX COLUAILHBIX POJIEH,
IUIAHUPOBATh padOTy TpyHmbl, PaUUOHAIBHO paclpeensTh OOA3aHHOCTH H
IUIAHUPOBATh JIESTENBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIIHI B PEIMICHUE PACCMATPUBAEMOM TIPOOIJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHUe pa3aeioB U TeM nugpoBbie
Ne ni/m P KonTpoabnbie | IlpakTnueckue (mupp )
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIe
padoTsI padoThbI
pecypcbl
Paznen 1. PU3UKA U METO/JAbIl HAYUYHOTI'O ITO3HAHUS
1.1 du3uKa U METOABI HAYYHOI'O O3HAHUS 2 bubmmorexa [IOK
' ARTHAYH https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kuremariia . https://m eds00.ru/7f41bf72
bu6nmoreka [IOK
22 A ! 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. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHIECKOM 9 | bubnnoreka [IOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6nunorexa [IOK
32 OCHOBBI TEpMOHHAMHKI1 10 ! https:/m.edsoo.ru/741bf72
33 ArperaTHbIE COCTOSIHHSI BEIIECTBA. 5 bubnunoreka [IOK
. ®a30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no paszneny 24
Paznea 4. 9JIEKTPOANHAMUKA
bubmuorexa [IOK

4 UEKTpOCTATIKA 10 https://m.edsoo.nu/7f41bf72
49 IlocTostHHBIN 3eKTpUYECKU TOK. TOKH B 12 bubnnoreka [IOK

' pa3IuYHbBIX cpenax https://m.edsoo.ru/7f41bf72

Uroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Koun4yecTrBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nu@posBbIe
Ne n/m P Konrpoabusie | IIpakTnyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHOe moje. IeKTpOMarHiuTHAs 1 | 3 bu6nuoreka [IOK
’ WHAYKLIUSA https://m.edsoo.ru/7f41c97¢
Hroro no pasueiny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHn4eCcKHUe U JIEKTPOMarHuTHbBIE 9 1 bu6mmoreka [IOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4eCKHUE U JIEKTPOMArHuTHbBIE 5 | bu6mmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2. 1
3 Onuka 0 3 https://m.edsoo.ru/7f41c97¢
Hroro no pasgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

31 OCHOBBI CTICTIHATBHONU TEOPHUH 4 | bu6nmnoreka [IOK
' OTHOCUTEJIBbHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pasgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 i
DIEMEHTBI KBAHTOBOH OTHKH > https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bu6nmoreka [IOK




https://m.edsoo.ru/7f41c97¢c

but6mmoreka [IOK

4. A 4
3 TOMHOE ANpo https://m.edsoo.ru/7f41c97¢c
Wroro no pazueny 15
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 52 4 7
12 KUIIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHnoBaHue pa3jiesioB u TeM uu¢poBbIe
Ne ni/m pasi Kontpoabnsie | IIpakTnuyeckue (1upp )
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU
bu6muoreka [IOK
5.1 DJeMEeHThl aCTPOHOMMHU U aCTPOPUIUKU 10 1 hitps://m.edsoo.ru/7f41c97c
Uroro no pazgeny 10
Paznea 6. OBOBIIAIOIIEE TIOBTOPEHHUE
Bbu6muoreka [IOK
6.1 Obodmaromee nosropennue 4 https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17 1 0

HNOYPOYHOE IINTAHUPOBAHHUE




10 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero U3yuyeHusi ~ oOpa3oBaTeibHbIE
padoTbI padoTbI
pecypcsl
dusuka — Hayka o0 IpuUpoJie.
1 Hayunsie MGTZK bl HO?I,)H:HI/ISI 1 Bubmorexa LIOK
ya a https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEeT0 MUpa
Posns 1 MecTo ¢pu3uku B
) (bopMHpPOBaHUH COBPEMEHHOMN | bubnuorexa [IOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETLHOCTH JIFOIeH
MexaHn4eckoe IBUKEHHUE.
OTHOCHUTEIBHOCTh MEXaHHUYECKOTO bu6mmoreka [IOK
3 1
nBwxeHusd. [lepemenienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpPHOE ITPAMONIMHENHOE | bubnmorexa [LIOK
JBUXKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSAMOIUHENHOE | bubnuorexa [IOK
JOBU)KCHHUC https://m.edsoo.ru/ff0c372¢e
CBoOoiHOE majieHue. Y CKOpeHue bu6mmoteka [IOK
6 1
CBOOOIHOTO MaJACHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuHneliHoe 1BUKEHUE.
7 I[p CHIE MATEPHATLHON TO o | bu6nmorexa LIOK
BIKEHHE MAaTEpUAJIbHOM TOUKH IT
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
g [IpuHnun otHOCHUTENIBHOCTH [ anmumes. | bu6nuorexa [IOK

I/IHCpI_II/IaJ'IBHBIe CHUCTCMBI OTCUCTA.

https://m.edsoo.ru/ffOc3be8




IlepBslii 3ak0H HeroTOHA

Macca Tena. Cuna. [lpunuun

[ToreHuunanbpHast S3HEPTUS YIPYTO

9 Cynepro3uiuu cui. Bropoii 3akon bubmorexa LOK
ynep ’ P . https://m.edsoo.ru/ffOc3bed
HreroTona st MatepuanbHOM TOUKH

10 Tperuit 3akoH HeroTOHa 111 bubnnorexa [IOK
MaTepUAJIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TaroreHus. Cuna

11 TskecTH. [lepBas kocMuueckas bubmmorexa [IOK

- Lep https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [IOK
TeJa https://m.edsoo.ru/ffOc3el 8
Cuna tpenusi. KoaduimeHT tpenus.

13 Cuna zn OTI/IBJ'Ie}(IbI/Iq:I pu B:I‘)P;CCHI/II/I bubamorera TIOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[TocTynarensHOE M BpamaTeaIbHOE

14 JIBIDKEHHE a0COIOTHO TBEPOTO Tea. bubnnoreka [JOK
MowmenT cuisl. [lneuo cumnel. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOIO Tea
NmMnynbc maTepuanbHOU TOUYKH,

15 CHCTEMBI MaTEPHAIBHBIX TOUCK. bubnmnoreka [JOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE JBUKEHUE
PaboTta u MOITHOCTE CHIIBI.

16 KuneTtnueckast sHeprust MaTepuagibHON bubnmnoreka [JOK
ToukH. Teopema 00 U3MEHEHUUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOU DHEPrUu

17 IloTeHumanbsHas dHEprus. bubmmnorexa IHOK

https://m.edsoo.ru/ffOc461a




ne(OPMHUPOBAHHON MPY>KUHBI.
[TorenumanbHas sHEprus Tenaa BOIU3U
MOBEPXHOCTU 3€MIIN

18

HOTGHI_II/IaJIBHBIe 1 HCIIOTCHI M AJIBHBIC
cuibl. CBs3b pabOTHI
HETIOTCHIIUAIBHBIX CHJI C U3MEHEHUEM
MEXaHNYECKOU OHECPruu CUCTEMEBI TCII.
3aK0H COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopatopHas pabota
«MccnenoBanue cBs3M pabOTHI CHITBI C
U3MEHEHHEM MEXaHHYECKOW YHEPTUU
TEJIa Ha MPUMEPE PACTIKCHUS
PE3UHOBOTO KI'yTa

20

KonTponbHas pabota mo Teme
«Kunemartuka. /IluHamuka. 3aKOHbI
COXpAaHEHHUSI B MEXaHHUKE»

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu. bpoyHOBCKOe
newkenue. uddysus

bubnunorexa LIOK
https://m.edsoo.ru/ffO0c4dc?2

22

Xapaktep JIBU>KCHUS U
B3aMMOJICMCTBHS YaCTHUL[ BEIIECTBA.
Mogenu cTpoeHust ra3oB, KUAKOCTEN
U TBEPABIX TEII

23

Macca monekyin. KonnuectBo
Bemectra. [loctostHHast ABoraapo

24

TemnoBoe paBHOBecue. TeMmiepaTypa
u e€ usmepenue. [llkana temneparyp
Lenbcus




HNneanpubiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBaenne MKT https://m.edsoo.ru/ffOc4fde
AOcoiroTHas TeMIiepaTypa Kak Mepa

2% CpellHEe KHHETUYECKON SHEPIUun bu6muoteka [IOK
JBUKEHUSI MOJIEKYJL. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona

27 3akoH /lameToHa. ['a30BbIC 3aKOHBI
Jlaboparopnas pabota

)3 «MccnenoBanne 3aBUCUMOCTH MEKIY
napamMeTpamu COCTOSIHUS
Pa3peKEHHOrO ra3za»

29 H3omnporeccel B Uae€aIbHOM ra3e U ux bubmmorexa [IOK
rpaduuecKoe MpecTaBlIeHIe https://m.edsoo.ru/ff0c570e
Buytpennss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 crocoObl ¢€ n3MeHeHus. KomnuecTBo bubmuoreka [IOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
DHEPrHUsl OJHOATOMHOIO UJEAIIBHOTO
rasza

31 Bupael rerionepenaun bubmorexa LIOK

https://m.edsoo.ru/ffOc5c¢36
VY aenpHas TENI0EMKOCTh BELIECTBA.
32 KonunuecTBo Tennotel npu bubamorera LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauabaTHeli mpoiece

13 [lepBrlii 3aKOH TEPMOJUHAMUKY U €TO bubmmorexa [LIOK
NpUMEHEHNE K U30IIPOLECCaM https://m.edsoo.ru/ffOcSefc

34 Heob6patumocTs mporeccoB B bubnnorexa [IOK

npupoje. Bropoii 3akon

https://m.edsoo.ru/ff0c6230




TECPMOAUHAMUKNU

[Tpuuumn aevicteus u KIIJI TernmoBoi

bu6nunorexa LIOK

35
MaIlIHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT/I
37 DKOJIOTHYECKHE TTPOOIIEMBI
TETJIOOHEPTETUKH
13 O06o6mmarommii ypok «MoJeKyIsipHast bubnnoreka [JOK
¢duznka. OCHOBBI TEPMOIMHAMHKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabota mo Teme
39 «MonekynsapHas ¢puzuka. OCHOBBI bubmmorexa [IOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [Napoo6pazoBanue u KOHAEHCALIUS. bubmuorexa [IOK
Ncnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAsI 1 OTHOCHUTEIIbHAS
41 BIIAXKHOCTH BO3AyXa. HachlmeHHbIN buomorera [IOK
AyRa. Hack https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrannuueckue u
4 amop(HbIe Tena. AHU30TPOIHS bubnuorexa [IOK
CBOMCTB KpHcTaLIoB. Kuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTEepHAIbI
[InaBnenue u KpucTamU3anus.
43 VenbHas TEII0Ta MJIaBICHUS bubmmorexa [IOK
8 ' https://m.edsoo.ru/ff0c6708
CyOnmumarust
bu6mmorexa [IOK
44 YpaBHeHuUe TEII0BOro Oananca
PAaBHCHHE TCIIOBOT 1an https://m.edsoo.ru/ff0c6820
OnexTpuzanus Tell. DNeKTPUIECKUI
bubnunorexa LIOK
45 3apsa. J{Ba BUlIa SJIEKTPUYECKHUX

3apsIoB

https://m.edsoo.ru/ffOc6bcc




[TpoBOIHUKH, AUIIEKTPUKU U

bu6nmorexa LIOK

46 MOJYIIPOBOTHHUKHU. 3aKOH COXPaHEHHUS
YHpOBOA P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumonelicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3EKTPUUECKUI bubnnorexa [IOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hampsxk€HHOCTB 2JIEKTPUYECKOTO
43 nons. [IpuHuun cynepno3uuun bu6mmoreka [IOK
ANEKTPUUYECKUX nosiel. JInnuun https://m.edsoo.ru/ffO0c6df2
HaIPSHKEHHOCTH
PaGoTa cuit aneKkTpocTaTHuecKoro
49 nois. Ilorernuan. Pa3zHocTh bubmorexa IOK
) 1 ) https://m.edsoo.ru/ffOc6f00
[IOTEHIINAIOB
IIpoBOOHUKY U TUIIEKTPUKHU B
50 3J'IpeKT OCTAaTUYECKOM noljie bubmorexa LOK
P ' hitps://m.edsoo.ru/ff0c7018
Jwusnexrpudeckas MpOHUIIAEMOCTb
bubmunorexa IHOK
51 DnextpoéMkocTh. KonaeHncaro
B A p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD ITIOCKOTO
52 KOHIIEHCcATOpa. DHEPrus 3apsyKEHHOIO bubnnorexa LHOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
53 JlaGopatopHas pabora "M3mepenue
3EKTPOEMKOCTH KOHJeHcaTopa"
[TpyuHIMO AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAIHLHOTO
54 anmnapara, CTpyHHOr 0 IpUHTEpA.

DJIeKTpOoCcTaTUYECKas 3allHTa.
3azeMIiIeHHe AJIEKTPOPUOOPOB




55

DNEeKTPUUECKH TOK, YCIOBHUS €ro
cyniectBoBaHus. [locTOSHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusnenue. 3akon Oma st
y4acTka [enu

56

[TocnenoBatenbHOE, MapaieabHOE,
CMEIIaHHOE COCTUHCHUE
poBoAHKUKOB. JlaboparopHas paboTa
«M3ydeHune cMEIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

0.5

bu6mmorexa LIOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOUTHOCTH AJEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc7838

58

3akoH OMa 11t TOJTHOM (3aMKHYTOM )
anekTpuyeckoit nenu. Koporkoe
3ambikanue. JlabopaTopHas paborta
«3mepenne DJIC uctouHrka Toka u
€ro BHYTPEHHETO COTPOTUBIICHUS

0.5

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

59

PesepsHblit ypok. KonTponbHas
pabota no Teme "DnekTpoauHamuka' /
Bcepoccuiickas mpoBepouHasi padboTa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56

60

O606maromuii ypok
«QnexTpoanHamukay / Becepoccuiickas
npoBepoyHas paboTa

bubmmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DIIEeKTPOHHAS MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBHCHMOCTD
COHpOTI/IBJIeHI/ISI METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

62

DJIEKTPUYECKUI TOK B BAKyyMe.
CBolicTBa JIEKTPOHHBIX MyYKOB




HOJ'IyTIpOBO)IHI/IKI/I, HUX cOOCTBEHHAS U

63 puUMecHas MpoBOAUMOCTh. CBOWCTBA | bubnmnoreka [JOK
p—n-nepexona. [1omynnpoBOTHUKOBEIE https://m.edsoo.ru/ffOc84ae
npudOpHI
DNEeKTpUYECKUH TOK B pacTBOpPax U

64 pacruiaBax 3JIEKTPOJIMTOB. | bubnmnoreka [JOK
DNEKTPOIUTHYECKAS TUCCOLIUALIHS. https://m.edsoo.ru/ffOc82ba
DneKkTpoau3
DJIEKTPUUYECKUH TOK B ra3ax.

65 CamocTosATenbHbIN 1 | bubnuotexa [IOK
HECAMOCTOSITEIbHBIN pa3psia. MoJiHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DnexTpudeckue Npudopsl U

66 YCTPOMCTBA U UX MPAKTUYECKOE | bu6mmoteka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
06e30macHOCTH
KonTtponsHast paboTa mmo teme

67 «Qnektpocraruka. [TocrosHHBIN | bu6mmoteka [IOK
3JIEKTpUYECKHM TOK. TokH B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX Cperax»

68 PesepBHbIil ypok. O600maromui ypok | bubnnoreka [JOK
no temam 10 kacca https://m.edsoo.ru/ff0c8f6¢
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11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbBIE
Nen/m | Tema ypoka Koutpoabubie | IlpakTuyeckue Aara tupponble
Bcero u3ydeHusi | o0pa3oBaTeJIbHbBIC
padoThI padoThI pecypebi
[TocTostHHBIE MarHUTHI U UX
B3anMOJIciicTBHE. MarauTHOE TToJIe. | bubmuorexa [IOK
BexTop MarHuTHON MHAYKIMH. JInHUK https://m.edsoo.ru/ff0c9778
MAarHUTHOM UHIYKUHUH
MarsuTHO€ 1noJe IPOBOJHUKA C
TokoM. OnbIT Opcrena. | bu6nmnoreka [IOK
B3anmoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopnas pabora «3yueHue | | bubmmorexa [LIOK
MarduTHOTO I10JI KaTYIIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
IIPOBOAHMK C TokoM. Cuila Amnepa.
JlaGopaTopnas padora | | bubmmorexa [IOK
«Hccnenosanne neiicTBUS https://m.edsoo.ru/ff0c9ac0
ITOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»
JlelicTBME MarHUTHOTO IIOJIS Ha
JBIKYILYIOCS 3apSKECHHYIO YaCTHILY. | bubmmoreka [IOK
Cuna Jlopenua. PaboTa cumsl https://m.edsoo.ru/ff0c9df4
JlopeHua
DnekTpoMarHuTHas UHAYKIwms. [loTok
BEKTOpa MarHuTHOM uHaykuuu. I1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM




unaykuuu Papanes

JlaGopaTopHast pabota
«HccnenoBanue sIBJICHUS
3JIEKTPOMATHUTHON MHIYKLIH

bubmuoreka [JOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTD. SIBIICHHE
camouHaykiuu. DJIC caMOMHAYKIINH.
DHeprusi MarHUTHOTO TIOJISI KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE MOJIe

bubmuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
JJNEKTPOMAarHUThI, HJIEKTPOJABUIaTEINb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,
MHIYKLMOHHAs I1€Yb

10

11

O6o06maromuit ypok «MarHuTHoe
noJje. DJIeKTPOMarHUTHAS HHAYKIIHS
KonTponbHas pabora o teme
«MarzutHOe 1noJe.
DNeKTpOMarHuTHasT HHIYKLUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOJHBIE MEXaHHYECKHE
koseOaHus. 'apmMoHnyeckue
KoseOaHus. YpaBHEHNE
TrapMOHUYECKHUX KOJIeOaHU.
[peBpaienue sHEprun

bubmuorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTU
Meproja MallbIX KoyieOaHuil rpy3a Ha
HUTH OT JAJTUHBI HUTH U MACChI TPy3a»

14

Koneb6arenpHbiil KOHTYp. CBOOOIHBIC

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




JJICKTPOMArHUTHBIC KoJIeOaHMs B
nacajibHOM KoJIeOaTEIEHOM KOHTYpC.
Ananorus MCKAY MCXaHUYCCKNMHU U
OJICKTPOMAariuTHBIMHA KOJICOaHUSIMH

15

®opmyna TomcoHa. 3akoH
COXpaHEHHUs SHEPTUH B UJI€AJIbHOM
Kos1e0aTeIbHOM KOHTYpE

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

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusx. BeiHyKIeHHBIC
MeXaHu4eckue kKosebanus. Pesonanc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE
KoseOaHus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennslil Tok. CuHYCcOUAAIBHBIN
MIEPEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOI0 TOKa. AMIUTUTYJHOE U
JEUCTBYIONIEE 3HAUYEHHUE CUIIbI TOKA U
HanpsHKEHUS

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

18

Tpancdopmarop. [IpousBonactso,
nepenaya v norpediaeHue
AJIEKTPUYECKON SHEPTUU

19

Y CTpOHUCTBO U IPAKTUYECKOE
IIPUMEHEHHE AIEKTPUYECKOTO 3BOHKA,
reHepaTopa epeMEHHOr0 TOKa, JIMHUI
JNeKTponepesad

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKUE PUCKHU TTPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
Kynbrypa ncrnonb3oBanus
IJEKTPOIHEPIUH B ITIOBCEAHEBHON
KU3IHU




MexaHu4yeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctb

bu6muoreka [IOK

21
pacnpocTpaHeHus U JJIUHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunbie 1 MPOAOIBHBIE BOJHbI
2 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubnuotexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNIeKTPOMarHUTHBIE BOJHBI, UX
23 CBOMCTBa U cKOpocCTh. [kana bubmmorexa LOK
p ’ https://m.edsoo.ru/ffOccfeQ
3JEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paguOCBA3U U
24 TeleBuaeHUs. Pa3BuTue cpencTs
cBa3u. Paguonokanus
)5 Konrponbnas padora «Konebanus u bu6nmorexa [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpssmosiuHEtHOE pacpoCTpaHEHHE
2% CBETa B OJHOPOJHOM CpeLE. bu6nuoreka [IOK
ToueuHsblii UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
27 oTtpaxkeHus ceeta. [loctpoeHue Brbmrorexa LIOK
p L P https://m.edsoo.ru/ffOcd4e0
1300pakeHU B IJIOCKOM 3epKalie
IIpenomnenue csera. [lonHoe
)3 BHYTpeHHee oTtpaxeHnue. [IpenenbHblit bu6nmoreka [JOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
29 JlabopaTopnas pabora «3mepenue bu6mmorexa [IOK
IIOKAa3aTelIsl NPEIOMIIEHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIun3el. [locTpoenune n3o00pakeHui B bubmuorexa [JOK




nuH3e. Dopmyrna TOHKOHW TUH3BI.
VBennueHue JTNH3EI

https://m.edsoo.ru/ffOcddle

JlaboparopHnast pabota

31 «HccnenoBanue CBONCTB
M300paKeHUI B TUH3AX)
Hucnepcus cBeta. CoKHBIN COCTaB
1 6emoro ceeta. lIer. JlabopaTopras
paborta «Habmoaenue aucnepcun
CBETa»
1 WnTepdepennus creta. Judpaxims bu6nmoreka [IOK
cBeta. JludpakuronHas pemeéTka https://m.edsoo.ru/ff0ced22
34 IloniepedyHOCTH CBETOBBIX BOJIH. bu6nuoreka [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOPHI U YCTPOMCTBA U
yCIIOBUS UX 0€30MaCHOr0 MPUMEHEHUs
['panu1pl TPUMEHUMOCTH
36 KJIaCCUYECKON MexaHuKH. [locTynarsl bubmuorexa [JOK
CIIeLIMaIbHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEILHOCTH
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH.
37 3ame/yIeHre BpEMEHU U COKpaIlleHHE bubmorexa OK
p p https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus v UMIYJIbC PEISITUBUCTCKON
38 yacTulpl. CBsI3b MacChl C SJHEPTUEN U bubmorexa OK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTUSI TIOKOS
Konrponbnas padora «OnTuka.
N bubmuorexa [IOK
39 OcCHOBBI CIELIMATIBHONM T€OpUn

OTHOCHUTCIBHOCTH))

https://m.edsoo.ru/ffOcf6£0




®oronsl. ®opmyina [Inanka. Dneprus

bubmuoreka [JOK

40
Y UMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIET0BAHUE Bu6 LIOK
nOIMoTEKa
41 otoaddekra. O A T.
(boToappexT TIBITRL https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Gportorddexra. YpaBHeHne
42 OitamreriHa 115 hoToddpdexra Bubmroreia LIOK
A ' https://m edsoo.ru/ff0d01 Se
«Kpachnas rpanuna» hotorddexra
Jasnenue cBeta. Onwithel [1. H.
43 JlebeneBa. XuMHUYECKOE ICHCTBUE Bubmmorexa LIOK
AeBa. A https:/m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
44 MPaKTUYECKOE MPUMEHEHHE:
¢doTornement, GOoTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
Monens aroma Tomcona. OTBITEI
45 Pesepdopna no paccestHuio 0-4yacTu bubmmorexa LIOK
poopa p 1 https://m.edsoo.ru/ff0d091a
[TmanerapHas MoJenb aToMa
but6mmoreka [IOK
46 [Toctynater bopa
TYIATEL HOp https://m.edsoo.ru/ff0dOafa
Wznydyenne u nornorenue GoTOHOB
47 1 H};: €X0JI€ aToMa C O, H(()l;o OBHSI bubmmorexa LIOK
p P A . A My https://m.edsoo.ru/ff0dOafa
SHEpIruu Ha Ipyroil. Buasl criekTpoB
BosHoBBIE cBOiCTBa YacTUIl. BoaHBI
43 ne bpoitns. Kopryckynspao- bu6nuoreka [IOK
BOJIHOBOM nyasin3M. CIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JIy4CHHE
49 OTkpbITHE paguOaKTUBHOCTU. OMBITHI bu6nuoreka [IOK




Pesepdopna no onpeneneHuto cocraBa

PaarOaKTUBHOI'O U3JTYUCHUA

https://m.edsoo.ru/ff0d0fd2

50

CaoiicTBa asb(a-, 6era-, ramma-
u3JlydeHus. BinusHue
PaavoOaKTUBHOCTH Ha KUBBIE
OpraHU3MBI

51

DHeprus CBSI31 HyKJIOHOB B sIZIpe.
SnepHbie peakuuu. SnepHbii
peakrtop. [Ipobraemsbl, IEpCIEeKTHUBHI,
9KOJIOTUYECKHE ACTIEKTHI SI€PHOI
SHEPIreTUKU

bubmuorexa [IOK
https://m.edsoo.ru/ff0d1162

52

DOnemeHTapHbIe YacTUlbl. OTKpBITHE
o3UTpoHA. MeTo bl HAOMIOIEHUS U

perucTpanuu 3JCMEHTAPHBIX YaCTHUII.

Kpyrasiii cron «®@yHaameHTaabHbIe
B3auMoaeiicTBuA. EnquHCcTBO
(bu3NIeCKOil KapTHHBI MUPa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

52




12 KIIACC

Ne

w/n Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabHsbie
padoThI

IIpakTHYeckne
padoThI

Jdara
U3YYeHHS

DJIeKTPOHHbBIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchbl

OTansl pa3BUTHS ACTPOHOMUH.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHHE aCTPOHOMUH. Bun
3BE€3aHOTO Heba. Co3Be3aus, IpKUe
3BE3/1bl, TUTAHETHI, UX BUANMOE
newxeHue. CoHeyHasi cucteMa

Connue. ConHeyHasi akTUBHOCTb.
Hctounuk sneprun ConHua v 3BE3]1

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI IIIaBHOU
MOCJIeI0BAaTeNIbHOCTH. BHyTpeHHee
ctpoenue 38E31. COBpeMEHHbBIE
MPEACTABICHUS O MPOUCXOKACHUU U
sBosonMu CoHIA U 3BE3]]

Muineunsiit [1yte — Hama ["anakTuka.
[Tonosxenue u neuxxenue CoaHua B
lNanaxtuke. ['anmaktuku. YEpHbIE NBIPHI
B fAJIpax rajJakTHK

Bcenennas. Pa3zberanue rajgakTuk.
Teopus bosbiioro B3pbiBa.
PenukroBoe uznydeHue.
MeraranakTuka

Hepemiennsie mpo6ieMbl aCTPOHOMUU




KonrtponbHas padora «1eMeHThI
ACTPOHOMMH U aCTPOUZUKI»

Ob6o06maromuii ypok. Ponb ¢pusukn u
aCTPOHOMHUH B IKOHOMHUYECKOM,

11 TEXHOJIOTUYECKOM, COLIMAJIbHON 1
ATUYECKOU chepax NesaTeIbHOCTH
geJoBeKa

O60o6marommii ypok. Pons u mecto
12 (GU3UKU ¥ ACTPOHOMUH B
COBPEMEHHON HAYYHOM KapTUHE MUPA

O6o06marommii ypok. Ponb
13 ¢uznueckoil Teopun B GOpMUPOBAHUH
IpEeCTaBICHUN O (PU3NIECKOM

KapTHHE MUpa

O6o006marommii ypok. Mecto
14 ¢buznyeckoil KapTUHBI MUpa B 0011IEM
Py COBPEMEHHBIX €CTECTBEHHO-

HAaYYHBIX HpeI[CTaBHeHI/Iﬁ O Mpuponae

Pe3epBHbIif ypok. MarHuTHOE MoJie.

15
DIIeKTpOMarHuTHasE WHIYKITUS

PesepBublit ypok. Ontuka. OCHOBBI
16 CIEUAIbHON TEOPUH
OTHOCUTEIIbHOCTH

Pesepnsiii ypok. KBanToBas dusuka.
17 DneMeHThl aCTPOHOMUU U
acTpOoPHU3UKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

10 KITACC

Kon
MpoBePsSIeMOro
pe3yJbTara

I[IpoBepsiemble NpeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpamMMbl CpeIHero 001ero 00pa3zoBaHus

10.1

JleMoHCTpHpOBaTh Ha MpUMEpax poidb U MecTo (u3uKku B
(hOpMUPOBaHUM COBPEMEHHOW HAy4YHOW KapTHHBI MHpPA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOMN NEATEIbHOCTH

monen

10.2

10.3

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YYEHHBIX (PU3MUYECKUX MOJIEIEH:
MaTepuajgbHas TOYKa, MHEpLHajbHas cuUcTeMa OTcuéra, aOCOIIOTHO
TBEPAOE TENO, UACATBHBIN T'a3; MOJEIN CTPOCHUS I'a30B, KHUIAKOCTEH U
TBEPABIX TeJ, TOYCUHBIA OJJIEKTPUYECKUM 3aps], — IpPU DPELICHUHU

(bl/ISI/ILICCKI/IX 3aJga4

Pacnio3naBaTh ¢uzmdeckue sBICHUS (MPOIECCh) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETHUYECKON Teopuu
CTPOGHHS BellecTBA M  OJEKTPOJAMHAMHUKH: paBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE NBIKEHHE, CBOOOJHOE MaJleHHe
TeJd, ABUXKEHHE MO OKPYKHOCTH, WHEPILHs, B3aHMMOJCHCTBHE TEIl;
nupdysus, OpOYHOBCKOE [BIKEHHE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  TeN, HW3MEHEHHe o00béMa Tel TMpH  HAarpeBaHHUH
(oxJaXkaeHuM), TEIUIOBOE pABHOBECHE, HCHApEHUe, KOHIEHCAIUS,
MJaBJICHUE, KPHUCTAJUTU3alUs, KWUIICHHE, BJIAXXHOCTh BO31yXa,
TTOBBIIICHHE JTABJICHUS Ta3a MPH €r0 HarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXAYy IapaMeTpaMH COCTOSIHMSI Tra3a B H30Ipoleccax;

QJICKTPpU3aluA TCI, B3aMMO/ICHICTBHE 3apAa10B

10.4

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, HCIONb3yd (U3HYECKUE
BEJIMYUHBI: KOOpPJIMHATA, MYTh, MEpPEMEIIeHNe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJla, MMIYJbC Teja, KHUHETHYeCKas DJHEprus,
MOTEHLIMAJbHAs JHEeprusi, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIIHOCTb; TIPY OMUCAHUH MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIONIb3YEMBIX BEIUYMH, MX OOO3HAUEHUS M EIAWHUIIBI, HAXOAHTh
(GhopMyIibl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYI0 BEIUYHHY C APYTUMU

BCINM4YnHaMun

10.5

OnuceIBaTh HN3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€II M TEIJIOBEIC




SBJICHUS, UCHOJb3ys (U3MUYECKUE BEIUYMHBI: JaBJICHUE Tas3a,
TEeMIeparypa, CpEeAHssl KHHETHYEeCKas HSHEPrus XaoTHYECKOIo
JIBUOKEHHUS MOJIEKYJ, CpeIHEKBaJpaTHU4Has CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTH, BHYTpPEHHss dHeprus, paboTa rasa,
KO3((UIUEHT MOJEe3HOro JEHCTBUS TEIUIOBOIO JBUIaTels; IIpH
ONMCAaHUU IPaBUIBHO TPaKTOBATh ¢buznueckuit CMBICII
UCIOJB3YEMBIX BEIWYMH, MX O0O3HAUEHUS M E€AMHMIBI, HaXOAMTb
(opMyIIbl, CBS3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C JPYTUMHU

BCIIMYHMHaAM

10.6

10.7

OnuceiBaTh H3y4YEHHBIE JJIEKTPUUECKHE CBOWMCTBA BEIECTBA H
AJIEKTPUUYECKUE  SBJICHUS  (NIPOLECCHI), HCHONB3Yys  (pusmueckue
BEJIMYMHBL:  JJIEKTPUYECKUH  3apsil,  DJIEKTPUYECKoe  IOJIe,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, pPa3HOCTh IOTEHLMAJIOB; IpH
OTNMCaHWH MPABUIBHO TPAKTOBATH (PM3MUECKUI CMBICT MCIIOIB3YEMBIX
BEJIMYMH, HUX OOO3HAUEHMs M €IUHHUIBL, YKa3blBaTh (POPMYJIBL,
CBSA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEJIWYMHY C  JPYrUMHU

BeIMYnHaMun

aHAJTM3UPOBATh (PU3WYECKHE TIPOIECCHl W SIBJICHUS, HCIIOJIb3YS
(bu3MYecKre 3aKOHBI M MPUHITUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPIUH,
3aKOH COXPaHEHUsS UMITYJIbCA, MPUHITUIT CYNEPIIO3UITUU CHII, TIPUHITUTT
paBHOIIpaBUS WHEPUUAIBHBIX CHCTEM  OTCU€Ta; MOJCKYJISIPHO-
KMHETHYECKYI0 TEOPUIO CTPOEHUS BEILIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeHEel KMHETUYECKOM SHEPruu TEIUIOBOTO ABUKEHHUS MOJIEKYJ C
a0COIOTHOW TeMmepaTypol, MEepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsiga, 3akoH KylloHa; mnpu 3ToM
pa3nuYaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE

BBIp)KEHHUE U yCIIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHHUMOCTH

10.8

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

HCIIOJIB30BaHHUA B HOBCCI[HCBHOﬁ KHU3HU

10.9

BuImonHsaTh SKCIICPUMCHTEI IO UCCIICAOBAHHIO (bHSI/I‘—ICCKI/IX SIBJIEHUU U
MIPOLIECCOB C UCIOJIb30BAHUEM NPSAMBIX M KOCBEHHBIX U3MEPEHUN; IIPH
aToM (opMyaupoBaTh MpoOJeMy (3amady) W THUIIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEAJIOKCHHOTO

000pynoBaHus, MPOBOJIUTH OIBIT U (POPMYIUPOBATH BHIBOABI

10.10

OcymliecTBIATh MpsIMbIE U KOCBEHHbIE U3MEPEHHUS (PUINUECKUX

BCIIMYHH, IIpU 3TOM BLI6I/IpaTI> OIITUMAJIBHEINA CcHOCO0 H3MCPCHUA U




HCIIOJIB30BaTh H3BECTHHIC METObI OLICHKNU HOFpeHIHOCTeﬁ H3MepeHHI>’I

10.11

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

pe3yibTaTaM UCCICAOBAHUA

10.12

Cobmromate mpaBuiia 0e30macHOro TpyAa TMpU  MPOBEACHUU
UCCJEeIOBaHMI B  paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHO-
HCCIIEeIOBATEeNIbCKOW M TMPOEKTHOW JAEATEIbHOCTH C HCIIOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOT0 000PYAOBaHHS

10.13

Pemate pacuérHble 3a7a4Ml C SBHO 33JaHHOW (PM3MUYECKOW MOJEIBIO,
UCHONB3ysd (PU3MUECKUE 3aKOHBl M TNPHUHILMIIBI, HA OCHOBE aHaIM3a
yCIOBUSL  3aJa4d  BbIOMpaTh  (PU3MYECKYIO MOJEb, BBLICIATH
¢u3nyeckue BeTUYMHBI U (OPMYIIbI, HEOOXOIUMBIE i €€ peleHHUs,
MIPOBOJUTH PACUYETHI U OIICHUBATH PEALHOCTH MOJIyYEHHOTO 3HAYCHHUS

(U3HYECKON BEIIMIMHBI

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
nH(OpMalIMOHHBIE TEXHOJOTMHM JJIsi TIOUCKA, CTPYKTYpPUPOBAHMS,
UHTEpIIpETallMl W TMPEACTaBICHUsA y4eOHOW M Hay4HO-TOIMYJISPHOM
nH(pOpMalUY, MOJYYEHHOW M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKU

aHAIM3UPOBATH MOTYYaeMylo HHPOPMAIUIO

10.16

[IpuBoauTh TpUMEpHl BKIAla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIErO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHH

10.17

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUSA MO (PU3UKE B IOBCETHEBHOM
KHM3HM JUIsL oOecriedeHns 0€30MacHOCTH pu 00pallieHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOHCTBAMH, JJIsI COXpPAaHEHMs 370POBbS U

COOTIOICHHSI HOPM KOJIOTHUECKOT0 MOBEICHHUS B OKPYKAOIIIEH cpelie

10.18

PaGoTaTh B rpynime ¢ BBIMOTHEHUEM PAa3IUYHBIX COIMATBHBIX POJIEH,
MJIaHUPOBAaTh  pabOTy  TPYNIBI,  PAMOHAIBLHO  pacHpenelsTh
00SI3aHHOCTH U IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX
CUTyalMsAX, aJE€KBAaTHO OLIEHMBATh BKJAJ KaXXIOro M3 YYaCTHUKOB

I'PYIIIBI B pELIEHNUE pacCMaTpUBAEMOM MpoOIeMbl




11 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

I[IpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpamMMbl CpelHero 001ero 0d0pa3zoBaHus

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

11.2

Y4uThIBaTh TPAHUIBI IPUMEHEHUS] U3YYEHHBIX (DU3HMUECKUX MOJENei:
TOYEYHBIN IEKTPUYECKUH 3apsij, ANepHas MOJIENb aTOMa, HyKIOHHAs

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

11.3

Pacnio3naBate (usnueckue siBaeHus (Iporecchl) U OOBACHATh MX HA
OCHOBE 3aKOHOB  DIIEKTPOAMHAMUKA W  KBAaHTOBOW  (pu3wKw:
AJNIEKTPHUYECKAsi MPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XHUMHYECKOE,
MarHWTHOE  JICUCTBUS  TOKa, B3aUMOJICHICTBUE  MAarHUTOB,
AJIEKTPOMArHUTHAsl MHAYKIUS, JCHCTBUE MArHUTHOTO TIOJII Ha
NPOBOJHUK C TOKOM U JBWKYLIMHCS 3apsil, JJIEKTPOMAarHUTHBIC
KOJeOaHUsl W BOJIHBI, MPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpaKeHWe,  MpeJloMIICHHe, HHTeppepeHuus, Audpakuus u
MOJISIpU3aLUsl CBETA, JUCIEPCHUs CBETa, (HOTORIEKTPUUYECKHH >PPeKT
(poroaddekr), cBeToBOE MaBICHHE, BO3SHHUKHOBEHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOPOJAA, €CTECTBEHHAass M  HCKYCCTBEHHas

PaaAOaKTUBHOCTD

114

OnuceiBaTh UW3YYCHHBIE CBOWCTBA  BeIlIeCcTBa  (IIEKTPUYCCKHE,
MAariviTHbBIC, ONTHYCCKUC, JJICKTPHUYCCKYIO IMPOBOAMMOCTL Pa3JINYHBIX
Cpea) © OIEKTPOMArHUTHBIC SBJICHHS (TIPOIECCHI), HCMOIB3YS
¢u3nveckre  BEJIMYUHBI:  JJEKTPUYCCKHHA  3apsi, CHila  TOKa,
AJNEKTPUUYECKOE  HAINPSDKEHHE,  AJIEKTPHYECKOE  CONPOTHUBIICHHE,
pasHocTh moTeHnuanoB, DJIC, pabota TOKa, MHIYKIMS MarHUTHOTO
noiisi, cwia Ammepa, cwia JlopeHIla, WHIYKTUBHOCTh KATYIIKH,
SHEprus AJICKTPUUECKOT0O M MArHUTHOTO TOJICH, MEPUOJl W 4YacToTa
kosebaHuil B KonebaTeIbHOM KOHTYpE, 3apsii U CUjia TOKa B MPOIecce
TapMOHUYECKHX  OJJEKTPOMArHUTHBIX  KOJEOaHMIA, (dhoxycHoe
paccTossHMe W ONTHUYECKash CWJIa JIMH3BI, MPH OMUCAHUU MPABUIBHO
TPAaKTOBATb (1)H3H‘ICCKI/II>'I CMBICJI HUCHOJIb3YCMbIX  BCJIMYHH, ux
00O3HAUeHWsI W EIWHUIBI;, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE

JTaHHYIO0 (PU3MYECKYI0 BETMUUHY C IPYTUMHU BEIIMYMHAMHU




11.5

OnwuceIBaTh HN3YUCHHBIC KBAHTOBBIC SABJICHUA U IIPOLECCHI, UCIIOJIb3YyA
(1)I/I3I/I‘IGCKI/IG BCJIIMYMUHEBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJHBI M 4YaCTOTa CBETA, JSHEPIUAd MU HMITYJIbBC (bOTOHa, nepnona
moaypacmaaa, O3SHEpPrusad CBA3M ATOMHBIX AACp, IIPH OIHMCAaHUH
IIpaBUJIbHO TPAKTOBATH (bHSI/ILIeCKI/Iﬁ CMBICJI UCITIOJIB3YEMbBIX BCJIWYUH,
UX 00O03HAYCHUS U CAWHUILIBI; YKa3bIBATb (I)OpMy.TILI, CBA3bIBAIOIIUC
JAaHHYIO (I)I/I3I/ILICCKyIO BCIIMUUHY C APYI'UMHU BCINYNHAMU, BBIYHUCIIATH

3HA4YCHHC (1)I/I3I/I‘ICCKOI>'I BCIINYHHBI

11.6

Ananu3upoBaTh (U3MYECKHE TPOLECCHl U  SIBICHUS, HCIIOJB3YS
¢usnyeckue 3aKOHbl M HOpUHOUNBL  3akoH Oma,  3aKOHBI
MIOCJIEJIOBATENILHOTO W MapajuIebHOIO COEAUHEHMS] IPOBOIHHUKOB,
3akoH [[xoyns — JleHua, 3aKOH 3J€KTPOMArHUTHOM MHIYKLWH, 3aKOH
MIPSIMOJIMHENHOT'O pacpOCTPAaHEHUs] CBETa, 3aKOHBI OTPaXXCHUsI CBETA,
3aKOHBl  NIPEJIOMJIEHUS  CBETa, YypaBHEHHWE OWHIUTEHHa A
dboToadderra, 3aKOH COXpAHEHHUS DHEPrUU, 3aKOH COXPaHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHHs JJIEKTPUUYECKOTro 3apsiia, 3aKoH
COXpaHEHHUsT  MaccoBOro  4YHcia, mocTynaTel bopa,  3akoH
paAMOaKTUBHOIO pacraja; IpU 3TOM pPas3jInyaTh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTEMAaTHUYECKOE BBIPAKEHUE U YCIIOBUS

(TpaHHIIBEI, 007aCTH) TPUMEHHUMOCTH

11.7

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

MIpOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpOI/ITB Hn  OIIMCBhIBATHb H306pa)KeHI/Ie, co3aaBacMoO€  INNIOCKHMM

3€pPKaJIOM, TOHKOU JINH301

11.9

BBIMOTHATE AKCTIEPUMEHTBI 10 MCCIIEAOBAHUIO (PU3UUSCKHUX SBICHUN 1
MIPOILIECCOB € MCIIOJIB30BaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHIA; MPU
5ToM (GopMynIHpoBaTh NpolieMy (3a7ady) U THIOTE3y Y4eOHOro
SKCHEpUMEHTa,  COOMpaThb  YCTAaHOBKY M3  IPEIJIOKEHHOTO

000py0BaHus, MPOBOAUTH ONBIT U (HOPMYITUPOBATH BBIBOIBI

11.10

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

HCIIOJIB30BaTh H3BCCTHHIC MCTO/IbI OLICHKN HOFpeIHHOCTCﬁ I/I3Mep€HI/II\/JI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEITUYMH C MCIOIH30BAHUEM
IpPSAMBIX ~ M3MEPEHUH; IpU ITOM KOHCTPYMPOBaTh YCTaHOBKY,
(UKCUpOBaTh PE3yAbTATHl TOJTYYCHHOW 3aBUCHMOCTH (PH3HMUECKUX
BEJIMYMH B BUJIE TaOnUIl U TpadUKOB, J1e71aTh BBIBOABI 110 pe3ylibTaTaM

HUCCIICAOBAaHUA

11.12

CoOmtomaTe mpaBuia 0Oe30macHOro0 Tpylda TMpH  TPOBEICHUH




HCCIICIOBAaHUM B paMKax Y4eOHOro DJKCIepUMEHTa, Y4eOHO-
HCCIIeIOBATEIHCKON M MPOSKTHOHN ACSITEIHHOCTH C UCIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOUCTB U 1TAOOPAaTOPHOTO 000PYIOBAHHUS

11.13

Pemate pacué€THBIe 3a/aun ¢ SBHO 3aJJaHHON (M3MYECKON MOJIETBIO,
WCTIONB3Ys (U3HYECKUE 3aKOHBI M TIPUHIIUIIBI, Ha OCHOBE aHAIM3a
yCIOBUSL  3a/ladyd  BbIOMpaTh  (DU3MUECKYI0 MOJENb, BBIACIATH
¢busznueckue BEMUYUHBI U (HOPMYIIBI, HEOOXOUMBIC TSl €€ pelIeHHs,
MPOBOJIUTH PACUETHI U OLIEHUBATH PEANbHOCTH MOJIYYEHHOTO 3HAYEHUS

(bu3MUECKON BETMYUHBI

11.14

PemaTtp  kauecTBEHHBIE  3aJa4H: BBICTpAaUBaTh  JIOTUYECKU
HEMPOTHUBOPEUUBYIO IIEMIOYKY PACCYKJIECHUI C OMOPON HAa M3Y4YCHHbBIC

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

11.15

Hcnonb3oBaTh NOpU  pEIICHUM YY4EOHBIX 3aJad  COBPEMEHHbBIE
MHPOPMALIMOHHBIE TEXHOJIOTUH JUIsI IOMCKA, CTPYKTYpUPOBAHHUS,
UHTEPHpETallMd M TPEJCTABICHHUS y4eOHOW W HaydHO-TOMYJISPHON
nH(pOpMallMY, MOJYYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKU

aHAJIM3UPOBATH NOITy4aeMyI0 HHPOPMAIHIO

11.16

OOBSCHITh MPUHIIMIBI JACHCTBUS MAIlMH, TPHOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3ianyaTh YCJIOBHUS HX 0€30MacHOro HCIOJB30BaHUS B

MOBCEIHEBHOU KU3HU

11.17

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

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUS MO (PU3UKE B IOBCEIHEBHOU
YKU3HHM JIJIA o0ecreueHrs 0€30MacHOCTH MpU OO0paIleHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOHMCTBAMHM, JJISi COXPAHCHHs 3J0POBbS U

CO6J'IIO,[[CHI/I$I HOPM 5KOJIOTHYCCKOT'O MOBECACHHUA B Opr>K8.IOH.[CI71 cpeae

11.19

PaGotaTh B Tpynme ¢ BBINOJHEHWEM pA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYHNbl,  PAlMOHAIBHO  paCIpenesiTh
00s13aHHOCTM M  IUIAHUPOBaTb JESTENbHOCTh B  HECTAHJIAPTHBIX
CUTYyallUsX, a/JeKBAaTHO OIICHUBATH BKJIAJ KaXJIOr0 M3 YYaCTHHKOB

IPYIIIBI B PELICHUE PACCMAaTPUBAEMOI TPOOIEMBI




INPOBEPAEMBIE DJIEMEHTBI 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 TEOpPHUH B  IIpoLecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3HKe

MogenupoBanue (pU3MUECKUX SABICHUH U
npoueccoB. Hayunsle runoressl. @usnueckue
3aKOHBI U TEOpUH. ['paHUIBl IPUMEHUMOCTH
15 (buznueckux 3aKOHOB. [IpuHumn
' cooTBeTcTBUs. Ponp u Mecto ¢Qusuku B
(hopMHUPOBaHMHM  COBPEMEHHOH  Hay4YHOU

KapTHUHBI MHpa, B MIPaKTHYECKOU

NESITEILHOCTH JIOIEH

MEXAHUKA

###HPar#KMTHEMATHUKA

Mexaunueckoe aBrmxkenne. OTHOCUTEILHOCTD
2.1.1 MEXaHUYECKOro aBmkeHna. CucreMa OTCUéTa.

Tpaekropus

2.1

[lepemenienue, CKOpPOCTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHE
2.1.2 MAaTepUaIbHON TOYKH, UX MPOEKIMU HA OCH
CUCTEMBI KOOpJIMHAT. Crnoxenue

MIEPEMEIEHUN U CII0KEHNE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHEHOE JIBWKECHUE. ['paduxu
2.13 3aBUCUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOpEHUs, yTH u nepeMeIeHus

MaTepHaanoﬁ TOYKHU OT BPCMCHU




2.2

CBoOogHoOe majieHne. Y CKopeHrue CBOOOTHOTO

naJicHus

2.1.5

KpuBonunelinoe nBuxeHue. PaBHOMepHOE
JBUYKEHUE MaTepuagbHOM  TOYKH IO
OKPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEUHas
CKOpOCTb. Ilepuon 51 4acToTa.

LleHTpOoCcTpeMUTENBHOE YCKOPEHUE

2.1.6

TexHuueckue YCTpOﬁCTBaZ CIINAOMCTDP,
ABVXXKCHUE CHapsaa0B, HLCIHBIC W PEMCHHBIC

nepeaaduunu

[IpakTnueckue paboTHI. Nsmepenne
MTHOBEHHOM CKOPOCTH. Uccnenosanue
COOTHOUICHUSI MEXKy IyTSIMH, IIPOUICHHBIMU
TEJIOM  3a  IOCJIENOBAaTE/IbHbIE  paBHBIE
MIPOMEXXYTKH BPEMEHH MPU PABHOYCKOPEHHOM
JBIKEHUU C HAayaJbHOM CKOPOCTHIO, paBHOM
Hymo. M3yueHne OBUKEHUS IIapuKa B BA3KOM
Kuakoctu. V3ydyeHuwe — IBIDKEHUS — Tena,

6pOHIeHHOFO TOPU30HTAJIBHO

#i#HPari# IMHAMUKA

2.2.1

[TpuHIMNI OTHOCHUTEIBbHOCTHU Ianunes.
IlepBeii 3axkoH HeroTona. HMHepuuanbHble

CHUCTEMEI OTCUETA

222

Macca Tena. Cuna. IlpuHiun cynepno3unuu

CHJI

223

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

MaTCpHUaAJIbHBIX TOYCK

224

3aKOH BCEMUPHOTro TAroTeHus. Cuia TSKECTH.

IlepBast kocMuueckast ckopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

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

Koaddunuent tpenus. Cuiia conpoTUBICHUS




IIpr ABMXKCHUU TEJIAa B XKUAKOCTH HUJIU ra3e

227

[TocTymarenbHOe W BpamiaTeIbHOE JIBUKCHHE

a0CoJIFOTHO TBEPJOTO TeJia

2238

MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpALLCHMUS.
[Inedo cunbl. YcnoBus paBHOBECUS TBEPAOIO
tena B UCO

229

TexHuueckue YCTpOﬁCTBa . INOAIIMITHHUKH,

ABMXXECHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue padotel. U3yueHnne ABUIKEHUS
Opycka 10 HaKJIOHHOM IIJIOCKOCTH O]
JEHCTBUEM HECKOJIBKMX cwil. MccrnenoBanue
3aBUCHMOCTU CWJI YIPYTOCTH, BO3HUKAOIIUX
B JehopMUpYyEeMOil TPYKUHE U PE3UHOBOM
oOpasiie, OT BEJWYMHBI HUX JedopMaluu.
HccenenoBanue yciioBuid 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
HM3MEHEHHE UMITyJIbCca Teja
3 3akoH coxpaHeHuss wummyinsca B HCO.
o PeaktuBHOE NBHXKEHUE
233 PaGora cubl
234 MOIHOCTD CHIIBI
53 Kunetnueckas sHeprusi MaTepruaibHOW TOUKH.
o TeopeMa 0 KHUHETUYECKOUN SHEPTUH
[lorenumanpHas oSHeprus. [loreHumanpHas
36 SHEPTHs yIIpyTo nedopMupoBaHHOM
o npykusbl. [loTeHImanpHas SHEPrus Teia
BOJIM3H OBEPXHOCTH 3eMIIU
[loTennmanbHble ¥ HEMOTEHIMAIbHBIC CHIIBI.
537 CBsi3b  paboOThl HEMOTEHIUATBHBIX CHJI C

HN3MCHCHUCM MEXaHHUYECKOM OHEPTUun

CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA




MEXaHUYECKOUN SHEPTrUun

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHUS
5130 TexHu4eckue yCTpOMCTBA: JIBUKCHHUE DPAKeT,
o BOJOMET, KOIIEp, PYKUHHBIA TUCTOJIET
[lpaktuyeckue pabotTel. M3ydeHue CBsI3U
5310 CKOpOCTEM Teln IpU HEyIpyroMm yzape.

HccnenoBanue CBiA3HU pa6OTLI CHJIBI C

H3MEHECHHEM MEXaHHYeCKOM OHEPIruu Tejia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOANMHAMUKA

3.1

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

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

B3aMMOJCHCTBHUS YaCTHUIl BEIIECTBA

Monenu CTPOCHUS TAa30B, JKUJIKOCTEN |
TBépI[BIX TCI u 00BSICHEHHE CBOMCTB

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

Macca wmosekyn. KonudecTtBo — BemiecTsa.

[Tocrosinnast ABorazpo

TemmoBoe paBHOBecue. Temmeparypa U €€

n3mepenue. [lkana remneparyp Llenbcus

Monens  uaealpHOrO  rasa. OcHoBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KUHETHUE CKOM

TCOpHU UICAJILHOTI'O I'a3a

AOGcomntoTHas TemrepaTtypa Kak Mepa cpemHeit
KHMHETUYECKON 3HEPIUH TEIJIOBOTO JBUKCHHS

yactuil rasza. [lIkana temnepatyp KenbBuna

VpaBuenne Kianeiipona — MeHueneesa.

3akoH /lanmpToHa

I'azoBble 3aKkoHBI. M30mponeccs B uaeaibHOM
ra3¢ ¢ IOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA:

u30TepMa, U30Xopa, u30dapa

TexHuueckue yCTpOIiCTBA: TEPMOMETD,

OGapomeTp




3.1.10

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

pa3peKEHHOTO0 ra3a

32

OCHOBbI TEPMOJIMHAMUWKUA

3.2.1

TepMO,Z[I/IHaMI/I‘-IeCKaH CHUCTEMA. BHYTpCHHSIH
QHCPIruAa TepMOﬂHHaMquCKOﬁ CUCTEMBI H

CIIOCOOBI €€ U3MEHEHHS

322

KomuyecTBo TemnoTsl U pabota. BHyTpeHHssI

OHEPIrusa OAHOATOMHOI'O UJACAJIBHOIO I'a3a

323

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

KOJIMYCCTBA TCIUIOTHI IIPpU TCTUIONICpCAavC

324

3.2.5

[IepBrlii 3aK0H TepMoanHaMuku. [Ipumenenue
IIepBOro 3aKOHAa TEPMOJIUHAMUKHI K
u3omnpoueccaM. ['padudeckas UHTEpIpeTAIS

paboThl Taza

TemmoBble Mamuubl. [IpUHIMIBL  OEWCTBUA
TeruoBbIX MamuH. [IpeobpazoBanus sHEpruu
B  TemwioBbix MammHaxXx. KoaddumumeHt
nonesnoro  ngeiictBus  (manee —  KII)

terioBor MamuHbl. [ukin Kapro u ero KIIT

3.2.6

Bropoii 3aKOH TEPMOJAUHAMUKHU.
HeoOpatumocTh  IpoLIECCOB B MPUPOJE.
Tennossle JIBUTaTeNIN. OKoJI0rn4ecKue

HpO6JIeMBI TCIIJIOSHCPIrCTUKN

3.2.7

TexHuueckue yCTpOHCTBA: JBUTATEIb
BHYTPEHHETO Cropasusl, OBITOBOM

XOJIOAWIIBHHUK, KOHAUITHOHED

3.2.8

[IpakTrueckue padotsl. 3mMepenue yneabHOU

TEIUIOEMKOCTH

33

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

I[NEPEXO/IbI




3.3.1

[TapoobpazoBanue u koHAeHcanus. Vcnapenue
31 KHUIICHHE. VYaenvHas TETI0Ta
mapooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPHI

KUIICHUA OT JaBJICHUA

332

AOCOII0OTHAsS M OTHOCUTEIbHAS BJIAXKHOCTH

BO3ayxa. HacelmeHHslil nap

3.33

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

COBpCMeHHI)Ie MaTcpuralibl

334

[InaBnenne W Kpuctaiuzauus. Y AenbHas

TeruioTa miuasiaeHus. Cyonumanus

3.3.5

YpaBHEHHE TEIUIOBOTO OanmaHca

3.3.6

3.3.7

TexHuyeckue yCTpOMCTBA: TUIPOMETp U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTHUH
IIOJIy4YEHUSI COBPEMEHHBIX MATEPUAIIOB, B TOM

YHUCJIC HAHOMATCPUAJIOB, 1 HAHOTCXHOJIOTUH

[IpakTnueckue paboTHI. N3mepenne

BJIA)KHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

###HPar#t## I JIEKTPOCTATHUKA

4.1.1

OnexTpuzanus Ten. DIeKTpUUecKuil 3apsaa. [Isa

BUa SJICKTPUYICCKUX 3apsa10B

HpOBO)IHI/IKI/I, AUDJICKTPUKU n

TOJIYITPOBOAHUKHA

4.1.3

3aKoH COXpPAaHCHMU:A SJICKTPHUICCKOI'O 3apsaaa

4.14

B3aumoneiictBue 3apsanoB. 3akoH Kyinona

DnekTpuueckoe  Modie. HanpsoxkénnocTsb
3JIEKTPUYECKOIO 1OJIAL. [TpuHuun
cynepno3uiuu.  JIMHUM ~ HanpsSKEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA

PaGora cun QJICKTPOCTATUYCCKOI'0  IIOJIA.

ITotenmuan. Pa3zHocTs NOTEHIIUATIOB

4.1.7

HpOBO)IHI/IKI/I n JUSJICKTPHUKHU B IIOCTOSIHHOM




JJeKTpuYeckoM  moisie.  Jluanexkrtpuueckas

MIPOHUIIAEMOCTb
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCAaTopa.
OHeprus 3apsyKEHHOT0 KOHAEHCaTopa
TexHudeckue  yCTpPOMCTBA:  BIJIEKTPOCKOIL,
110 JEKTPOMETP, AIEKTPOCTATUYECKAS 3aIIUTA,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
2110 [IpakTnueckue paboTHI. N3mepenne

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

##H#HPar##TIOCTOSIHHBIN DJIEKTPUYECKHUI TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcaoBus CYLICCTBOBAaHUMA IIOCTOAHHOI'O

4.2.1 AJIEKTpUYECKOro Toka. Mcrounnku Toka. Cuna
Toka. [locTossHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma a1 ydacTka Henu
423 DJIEKTPUYECKOE COMPOTHUBIIEHUE. Y IEIBHOE
o COIPOTHBIIEHUE BEIIECTBA
424 [locnenoBarensHOE, napaJujiesibHOE,
o CMEIIAHHOE COEMHEHHE TPOBOHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenma
4.2.6 MOIIHOCTB 3IEKTPUUECKOTIO TOKA
anexTpoaBwkymmas cuna (mamee — DJIC) m
427 BHYTPEHHEE CONPOTUBICHUE HUCTOYHUKA TOKA.
o 3akon Owma miIg TOJdHOW  (3aMKHYTOM)
aneKTpudecko uenu. Koporkoe 3aMmbikaHue
DneKTpoHHas MIPOBOJIUMOCTD TBEPIBIX
128 METaJ/NIOB.  3aBUCHMOCTb  COIPOTUBIICHUS
o METaJJIOB oT TEMIIepaTyphbI.
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.
DNEeKTPOIUTHYECKAS JUCCOLMALUS.

DnexTponaun3

4.2.12

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

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTpOMCTBA: aMIepmeTp,
BOJIBTMETP, peocTar, HCTOYHHUKN TOKa,
AJIEKTpOHAr peBaTeNIbHbIE npudopHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
COIIPOTUBJICHUS, BAKYyMHBII IO,
TEPMHUCTOPHI u (doTope3ncTopsl,

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

4.2.14

[IpakTnueckue paboThL. N3yuenue
CMEILIAHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepenne DJIC HCTOYHMKA TOKa M €ro
BHYTpeHHero comnportusienus. Habmonenue

AJIEKTPOIH3a

11 KJIACC

Kon Koanposepsiemoro
pasaeJa 3JIeMEeHTa

IIpoBepsieMble Y1eMEHTBHI COleP:KAHUS

4

SJIEKTPOAMMHAMUKA

#HH#HParHHH#MAT'HUTHOE I10JIE. OJIEKTPOMAI'HUTHAA MHYKIIA

43.1

4.3

4.3.2

IloctossHHBIE MarHuTbl. B3zamMmoaencTBue

IIOCTOSAHHBIX MAarouTOB

MaruauTtHoe mone. BekTtop MarHuTHOM
WHAYKIWW.  [IpuHIMO  Cymeprio3uivy.
Jluaum marnutHOM WHAyknuu. Kaptuna

JUHUA  MArHUTHOM  HMHAYKUUHM  TOJA




IIOCTOSHHBIX MaroHuToB

MarauTHOE TMOJ€ MPOBOJHHUKA C TOKOM.
KapTtuna nuHMI 1OJIST JJIMHHOTO MPSIMOTO

MIpOBOAHMKA W 3aMKHYTOT'O KOJIBLICBOI'O

433 IIPOBOJHMKA, KAaTyIIKHM C TOKOM. OTmBIT
Opcrena. B3aumonelicTBue MPOBOAHUKOB
C TOKOM
434 Cuiia Amriepa, €€ MOyJb U HAallpaBJICHHUE
Cuma Jlopenna, eé MOYJIb u
HamnpaBieHue. JIBWKeHHE 3apsKeHHOU
4.3:5 YACTHUIBI B OTHOPOJHOM MAarHUTHOM TIOJIE.
Pabota cunsl Jlopenna
43.6 SIBneHue ANEeKTPOMArHUTHON UHAYKIIMHU
4.3.7 [Torok BEkTOpa MArHUTHOM MHAYKLIMU
D/C WHIYKIIMH. 3aKkoH
4.3.8
3JEKTPOMAarHUTHOW MHAYKIuU Papanes
BuxpeBoe anektpudeckoe mone. IJC
WHAYKIUA B TPOBOJHHKE, JBHKYIIEMCS
439 TIOCTYHATETHHO B OJTHOPOTHOM
MarHUTHOM I10JIe
4.3.10 [IpaBuio Jlenna
NHIyKTUBHOCTS. SBnenue
4.3.11
camonHaykuu. J/1C caMonHIyKIuu
OHeprus MarHUTHOTO TOJS KAaTyIIKH C
4.3.12
TOKOM
4.3.13 DJIEKTPOMArHUTHOE TI0JIE
TexHuueckne yCTpPOMCTBA: TMOCTOSTHHBIC
MAarHUTBI, AJIEKTPOMAarHUTHI,
4.3.14 JJIEKTPOJBUTATEIND, YCKOPHTEIH
AJIEMEHTapHBIX  YacTUL, WHAYKIMOHHAs
neyb
[IpakTrueckue paboThI. N3yuenue
43.15 MarHUTHOTO IIOJd KATYIIKA C TOKOM.

HccnenoBanne J€HCTBHS MOCTOSHHOTO




MarHura Ha paMKy c TOKOM.
Hccnenosanne SIBJIEHUS

3HCKTpOMaFHHTHOﬁ UHAYKIUHA

KOJIEBAHUMA 1 BOJIHBI

5.1

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

Konebarenpnas cucrema. CBoOOIHBIE
kojeOanus. ['apMoHHMUYECKHE KOJICOAHHS.
Ilepron, wacrtora, amrumTtyna u (dasa

KOJIeOaHui

[IpyXuHHBIA MasTHUK. MaTtemMaTu4ecKui

MasATHHUK

YpaBHCHHE TapMOHHYECKHX KOJICOAHHIA.
Kunematuueckoe u JMHAMUYECKOE

OIMCAaHHUE KOJIeOaTEILHOIO JABMXXCHUA

5.14

[IpeBpamenue SHEpPruu pu
rapMoHuYecknx  konebanusx.  CBs3b
aAMILTATYbI KOJIEOaHUui UCXOIHOUN
BEJIMYMHBI C aMIUTUTyJaMu KoJjieOaHul €€

CKOPOCTH M YCKOpPEHUS

Konebarenbubiit  koHTyp. CBOOOAHBIE
3JIEKTPOMArHUTHbIE Kosie0aHus B
U/ICAIBHOM  KOJIeOaTeIbHOM  KOHTYPE.
Ananorust MeXAy MEXaHUYECKUMH U
AJIEKTPOMAarHUTHBIMU KoJIeOaHUSMU.

®opmyna TomcoHna

3akoH COXPAHCHUS SHEPruu B UCAJIbHOM

KoJIe0aTeIbHOM KOHTYpPC

BreinyxneHnbie MEXaHUYECKUE
KoJIeOaHus. Pe3onanc. Pe3onanchas
KpuBasd. BeiHyX1eHHBIE

3JICKTPOMATrHUTHBIE KOJICOaHMsI.

[lepemennbiii  TOk. CHHycOMJANbHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOI0 TOKa.




AMIUIMTYIHO€ U JEUCTBYIOLIEE 3HAYEHUE

CHJIBI TOKA W HAIIPSKCHUA

5.1.10

Tpanchopmarop. [IpousBoacTso,
nepeqada U noTpediIeHue IEKTPUIECKOM
SHEPruM. OKOJIOITMYECKUE PHUCKH MPHU
MPOU3BOJICTBE AJIEKTPUUYECKON IHEPrHUHu.
Kynbsrypa HCIIOJIb30BAHUS

QJICKTPOSHEPIUU B HOBCC,Z[HCBHOﬁ KHN3HHU

5.1.11

TexHudeckne ycTponcTBa: cercMorpad,
ANEKTPUYECKUIN 3BOHOK, JUHUH

aJIeKTpoIepeayd

5.1.12

[lpaktuyeckne pabotsl. MccinenoBanue
3aBHCUMOCTH TIEpHOJa MaJbIX KoJeOaHuid
rpy3a Ha HUTHU OT JUIMHBI HUTU U Macchl
rpy3a. HccieqoBanue mepeMEHHOro TOKa
B Lenu u3 H0CJIE10BATEIbHO
COEJIMHEHHBIX KOHJIEHCATOpa, KaTYIIKHd U

pe3ucTopa

5.2

#HH#HPari#MEX AHNYECKHUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJIHBI, yCIOBUS
pacnpoctpanenusi. Ilepuon. CkopocTh
pacupocTpaHeHuss UM JUIMHA  BOJIHEIL

HonepeqHHe H IPOAOJIbHBIC BOJIHBI

522

###Par##H NureppepeHys U Judpakius

MEXaHHNYCCKHUX BOJIH

523

3Byk. CkopocTb 3Byka. ' poMKOCTh 3ByKa.

BeicoTa Tona. TemOp 3ByKa

524

DNEeKTpOMarHUTHBIE  BOJHBL. Y CIIOBHS
U3JIy4EHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B 2JIEKTPOMAarHUTHOW BOJIHE B BAKyyMe

5.2.5

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHUe, MPEIOMIICHHE, TOJISPU3aINd,
mudpakuusi, uHTepepeHuus. CKoOpoCTh

QJICKTPOMArHUTHBIX BOJIH




5.2.6

[Ixana AJIEKTPOMATrHUTHBIX BOJIH.
HpI/IMCHCHI/IG OJICKTPOMArHMuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpyHUMIIBL pAagUOCBA3UM U TEICBUACHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEeH Cpe bl

5.2.8

TexHuyeckue ycTpoiicTBa: My3bIKAIbHBIE
WHCTPYMEHTHI, yIbTPa3ByKOBas
JUArHOCTHKAa B TEXHUKE W MEAMIIMHE,
pagap, paaMONpPUEMHHUK,  TEIEBU3OD,

anTeHHa, tenedon, CBU-neun

53

#H#HParHH#HOIITUKA

5.3.1

[IpssmMosMHENHOE PaCIIPOCTPAaHEHHE CBETA

B OJIHOPOJIHOM cpexe. Jlyu cBera

5.3.2

5.33

OtpaxkxeHne cBeTa. 3aKOHBl OTPAXKEHUS
ceta. [loctpoeHne M300paxeHuii B TIOCKOM
3epKane

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS
CBeTa. AOGCOIOTHBIN ToKa3aTeib

IpECIOMIICHUSA

534

[Tonmoe BHYTPEHHEE OTpa>KEHHE.
[IpenenbHbIN Yroil MOJHOTO BHYTPEHHEIO

OTpPaKEHUS

5.3.5

HMucnepcusi cBera. CIllOXKHBIA  COCTaB

Oenoro ceera. Llpet

5.3.6

Cobuparolue ¥ pacCeUBAIOIIUE JIMH3BI
Tonkasg nuH3a. POKYCHOE PACCTOSIHUE U
ONTHYECKass CWIa  TOHKOM  JIMH3BIL.
[TocTpoenue H300pakKeHUI B
coOMparoIMX M pPacceuBAIOLIUX JIMH3AX.
®opmysia TOHKOW JIMH3BL. Y BEJIUYCHUE,

naBacMoe JIMH30HU

5.3.7

IIpeneinsr [IPUMEHUMOCTH

reOMETPUYECKON ONITUKHU




5.3.8

HNutepdepennus cBera. KorepeHTHbie
HCTOYHHUKH. YcaoBus HaOJIIOIeHUS
MaKCUMYMOB u MHUHHUMYMOB B
MHTEp(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(l)a?;HI)IX KOIr¢pCHTHBIX UCTOYHUKOB

5.39

Hudpakmus  ceeta.  udpakinuonHas
pemérka. YcinoBue HAOIOIEHUS TIIABHBIX
MaKCUMYMOB npu naJICHUN

MOHOXpOMAaTH4YCCKOI'O CBCTa Ha

TUGPAKIIUOHHYIO PEHIETKY

5.3.10

[Tonsipuzanus cera

5.3.11

Texnndeckne ycTpoiicTBa: OYKH, JIyIa,
¢doroanmapar, NPOESKIMOHHBIA ammapar,
MHUKPOCKOT,  TEJECKON,  BOJOKOHHAs
ONTHKA,  AU(pPAKUMOHHAS  peméETKa,

TIOJISIPOU T

5.3.12

[lpaktuyeckue  pabotel.  M3mepenue
nokasarens npenomieHus. MccnenoBanue
CBOMCTB  HM300paXCHWH B  JIMH3aX.

Hab6mronenue qucnepcuu cBeTa

DJIEMEHTHI CITIELIMAJILHOM TEOPMU OTHOCUTEJIbBHOCTH

6.1

I'pasuiBl IPUMEHUMOCTH KJIACCUYECKOM
MEXaHHUKH. ITocTynaTel TEOPUHU
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH
MOAYJII CKOPOCTHM CB€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEIbHOCTH DUHIITEHHA

6.2

OTHOCUTENBHOCTD OITHOBPEMCHHOCTHU.
3aMeI[J'IeHI/Ie BPpEMCHU W  COKpAIICHUC

JUIMHBI

6.3

DHeprus U UMITYJIbC CBOOOTHON YaCTHUIIBI

6.4

CBsi3p MacChl C JHEpPrueil U HUMITYJIbCOM
CBOOOTHOW YACTUIBL. DHEPTUS IOKOS

CBOOOIHOM YaCTULIBI

KBAHTOBAS ®U3UKA




7.1

#H#Par###JIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Dopmyna Ilmanka  cBs3M
sHepruu (HOTOHA C €ro 4YacTOTOW. DHEPrust

U UMITYJIbC (POTOHA

7.1.2

OTtkpsITHE u UCCIIEN0BaHUE
dotorddexra. Ombiter A.I'. Cronerosa.

3akonbl porodddekra

YpaBHeHue OUHIITENHA I
dhoTtoarddexra. «Kpacnas  rpanuma»

dhoTorddexra

7.1.4

Hasnenue ceeta. OnbiTe! [1.H. Jlebenena

7.1.5

XUMHUUECKOE JEHMCTBUE CBETA

7.1.6

Texuuueckue ycTpoiicTBa: (OTOIIEMEHT,
¢dboTonaTuuK, COJIHEYHAas Oartapes,

CBETOOHNO

7.2

7.2.1

CTPOEHHE ATOMA

Monpens atoma Tomcona. OnBITE
Pezepdopna mo uccie10BaHuIO CTPOSHUS

aroma. [Imanerapnas Moaenp aToma

7.2.2

[Toctynatet  bopa. M3nyuenne  u
MoTJIomEeHue  (OTOHOB TPH  MEPEXoje
aTomMa C OJHOIO YPOBHS DJHEPrHUM Ha
apyroi.  Buner  cnektpoB.  Crhektp

YPOBHEW 3HEPrUM aTOMa BOJOPOa

7.2.3

BomnHoBble cBoiicTBa udacTull. BoiHBI Ie
bpoiiss. KopnyckynsipHO-BOJIHOBO#M
nyanmu3M. Jludpakiuss  37IeKTpoHOB  Ha

KpHUCTaJIax

7.2.4

CrioHTaHHOE U BBIHYXKACHHOC U3JIYYCHHC.

YCTpolCTBO M IPUHIUT pabOTHI Jiazepa

7.2.5

TexHU4YecKrue yCTpOMCTBA: CIIEKTPalbHbIN
aHaiu3 (CIEKTPOCKOIN), Jla3ep, KBAHTOBBIN

KOMIIBIOTED

7.2.6

[lpaktuyeckne pabotel. HaGmonenue




JIMHENYATOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoabl HaONIOAEHUS U PETUCTPALUH

QJICMCHTAPHBIX YaCTUL]

7.3.2

OTkpbiTHE  PaAMOAKTUBHOCTH.  OTBITHI
Pesepdopna mo ompeneneHuo cocraBa
panuoakTuBHOrO u3nmydeHus. CBoiicTBa
anbda-, 6eta-, raMMa-u3nydeHus. Biausiaue

PaaAruOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

7.3.3

OTkpbITHE  TIPOTOHA U HEWUTpOHA.
Hyxnonnast monens simpa ['eiizenbepra —
WBanenko. 3apsg sapa. MaccoBoe 4mcio

sapa. M3oTonsl

7.3.4

7.3.5

Anbda-pacnan. DNEKTPOHHBIN U
MO3UTPOHHBIN Oera-pacma. I"'amma-
W3JIyYCHHE. 3aKOH  paauOaKTUBHOIO
pacnaja

DHeprusi CBSI3M HYKJIOHOB B  AJpe.

SAnepusie cuibl. JledekT Macch sapa

7.3.6

SAnepusle peakuuu. JleneHne W CHHTE3

sep

7.3.7

SnepHslii  peaxTop. TepmosinepHbIil
cuHte3. [IpobiemMbl M MEPCIEKTUBHI
SIEPHOW  DHEPreTUKHU. IKOJOTMYECKHE

ACIIEKTBI SICPHOU DHEPIeTUKHU

7.3.8

9neMeHTapHHe YaCTHUIIBI. OTKpBITI/Ie
IIO3UTPOHA. CDYHI[aMeHTaJ'IBHBIe

BSaHMOﬂeﬁCTBHH

7.3.9

TexHudeckne  yCTpOMCTBa:  J0O3UMETD,
Kamepa BunbcoHa, SOEpHBIA peakTop,

aTtoMHas 6omba

7.3.10

[Ipaktuyeckne pabotel. MccnenoBanue
TPEKOB YacTHIL (mo TOTOBBIM

¢dororpadusim)




12 KIIACC

Kon
pa3zaena

Konnposepsiemoro
3J1eMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nnoro neba. Co3Be3nus, sipKue
3BE3 B, IJIAHETHI, ux BUJIUMOE

JIBIKEHHE

8.2

Conneunas cuctema. Ilnanersl 3emHOMN
rpynmnsl.  [InmaHeTel-rUraHTel M UX
CIIyTHHKHU, KapJMKOBbIE  IUIAHETHI.

Maisie tenna ConmHeYHOH CUCTEMBI

8.3

Connue, d¢orochepa u armocdepa.

ConHeuHast aKTUBHOCTh

8.4

Ncrounuk sneprun CosiHLA U 3BE3NT

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU:
macca, CBEeTUMOCTb, PaJIuycC, TEMIIEpaTypa,
170'¢ B3aMOCBSI3b. Hunarpamma
«CTIEKTPAJILHBINA KJIACC — CBETUMOCTB.
3BE3bl TJIABHOM MOCIEN0BATEILHOCTH.
3aBUCHUMOCTb «Macca — CBETUMOCTbY IS

3BE3/1 INIABHOM IIOCIEA0BaTEIbHOCTH

8.6

#HH#Par###BuyTpeHHee cTpoeHue 3BE3N.
CoBpeMeHHbIE MIPEICTABICHUS 0
IPOUCXOXKACHNH U 3Bosonmy CoiHIA U

3BE3/1. DTanbl )KU3HU 3BE3]]

8.7

Mneunsiii Ilyte — nHama [amaktuka.
CnupanbHas  cTpykTypa [amaktukw,
pacnpeneiieHue 3BE3M, rasa W IbUIM.
[lonoxxenne u pgBwxenue CoiHua B
lanaktuke. Ilmockas u chepuueckas

nojacucTeMsbl [ amakTuku

8.8

Tumel rTamakTuk. P aIUOoraJakTuKu H

KBazapbl. UYUE€pHble ABIPHI B AApax




TaJIaKTHUK

Bcenennas. Pacmmupenue BcenenHom.

3akon XaO0Oima. PaszOeranme rajaxkTHK.

8.9 Bospact u paguyc Bcenennoi, teopus
bonpmoro B3peiBa. Mogens «ropsuen
Bcenennoi». PenukroBoe usny4yeHue
Macmtabnast cTpyktypa Bcenennoii.

8.10 Meraranakruka. Hepeménnsie

HpO6JICMLI ACTPOHOMUU

HNHTEPHET

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUP®POBbBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
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