MUWHHUCTEPCTBO NPOCBENIEHUS POCCUICKOUN ®EJEPAIIUA

MOY COII Ne5 uM. 63-ro YriauuckKoro nmexoTHOro moJaKa

PaccMoTpena Ha mearornyeckom CoBeTe Yr1Bepxnaro:

MOY COLI Ne5 um. 63-ro Yrauduckoro Hupexrop MOY COLL Ne5 um. 63-ro
IIEXOTHOT'O IOJIKA VYTIM4cKoro nexoTHOro MoJIKa
[Iporokon Nel ot 28.08.2025 IIgrannema HUJL

[Tpuxa3 Ne63/01-09 ot 29.08.2025

PABOYASI TIPOTPAMMA
(ID 6953035)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

s ooyuarormuxcst 10-11 kmaccon

Yrauug, 2025



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnuke 06a30BOro YpOBHSI Ha YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3padOTaHa Ha OCHOBE IOJOKEHUA W TpeOOBaHUI K pe3yibTaTam
OCBOEHMSI OCHOBHOH 00pa3oBaTeIbHOM Mporpammel, npeacraBieHHbix B OI'OC
COO, a Ttaxxe ¢ yu€roM (enepaibHON pabodeil mporpaMMbl BOCHHUTAHUS U
KOHIIEMIMK TpenojaBaHus ydeOHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX
Oopra"usanusax Poccniickon ®enepanny, peanu3yommux OCHOBHBIE
o0OpazoBarenbHbIe MPOTPAMMBI.

ConepkaHnue mnporpamMmbl MO (U3MKE HaIpaBieHO Ha (opMuUpoBaHHE
€CTECTBEHHO-HAy4YHOW KapTUHbI MHupa oOyuawmwmxcs 10-11 knaccoB mnpu
o0yueHun ux (u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AECATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢uszuke coorBercTBYeT TpeboBanusim ®I'OC COO k
IJJAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pEe3yJibTaTaM
oOydeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTh pealM3allid MEKIPEeIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-Hay4YHbIMH Y4E€OHbIMU mpenMeramu. B Hel
OTPEIEISAIOTCS OCHOBHBIE 1I€JIM M3Yy4YeHUs! (M3MKU HA YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMsl, TUIAHUPYEMBIE pe3yJIbTaTbl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeaAMeTHbIC, TpeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (U3UKU Ha 06a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YJIBTATHI 110 F0J1aM 00YUYEHUS;

e cozepkaHue yueOHoro npeamera « Pu3nkay» 1o rogaM o0y4eHus.

du3nka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOJbI, BHICTYNAas B
KayecTBe y4eOHOro ImpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU# 00 okpyxarorem Mupe. [IIkompHbIN Kypc GU3UKHA — CUCTEMOOOPa3yIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBJICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME W AKTMBHOE
OpUMEHEeHHe (U3NYECKUX 3HAHUM  OmpeneNsieT Xapakrep M pa3BHUTHE
pPa3HOOOpa3HbBIX TEXHOJOTUH B cdepe DSHEPreTUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIYyYEHHUS HOBBIX MAaTEpHaJIOB C 3a/laHHBIMU CBOWCTBAMHU U JPYTHX.
N3yyenne ¢u3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa oOydaromuxcs, B (GOpPMUPOBAHHWE YMEHUN MNPUMEHSThH
HAy4YHbIA METO/I MO3HAHUS IIPU BBITIOJHEHUU UMHU Y4E€OHBIX UCCIEAOBaHUIA.

B ocHoBy kypca ¢usuku [y ypoBHSL cpelHero ooOiiero ooOpa3zoBaHUs
NOJIOXKEH pAX WACH, KOTOpPbIE MOXXHO paccMaTpuBaTh KakK IPUHLHUIBL €0
NOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKU
3aBEPILIEHHBIM, OH COJICPKUT MAaTepuaj U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOI, TaK U COBPEMEHHOMN (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUUM C HeW MaTepuan Kypca (QU3HKU
o0beIMHEH BOKpYr (u3nueckux Teopui. Bemymmm B Kypce sBisercs
(opMUpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaTEpHUH, BEILIECTBE W
nouie.

Hoes eymanumapusayuu. EE peanuzanus mnpennojiaraeT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTeHIuana (U3MYECKOl HayKHU, OCMBICICHHE CBS3M Pa3BUTHUS
¢u3uku ¢ pa3BuTHEeM OOIIECTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMHU U HKOJIOIMYECKUMU ITPOOIeMaMu.

Hoesa npuxnaonoti uanpaenennocmu. Kypc Qusukm  mnpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKHX M TE€XHOJOTMYECKHUX MPHUIOKEHUN
W3YUYCHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercsi TOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KaHusl, MOCBAMIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHMM, a TaKXe O0O0CYKICHUS
npo0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€30M1acCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (PU3UMKH Ha ypOBHE CpEIHEro OOIIero
oOpazoBanus sBIAIOTCS (pusmyeckue teopuu (HOpMHpPOBaHUE MPECTABICHUN O
CTPYKTYpE HNOCTPOEHUS (PU3HYECKOW TEOPUH, POJIU (PYHAAMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, TIpaHUIAX
OPUMEHUMOCTH TEOPUM, I ONUCAHUS ECTECTBEHHO-HAYYHBIX SBICHUW U
IIPOIIECCOB).

CucTeMHO-IeATENIPHOCTHBIN TOIX0 B Kypce (U3MKH pean3yercsl Mpexse
BCEro 3a CUET OpraHu3alud IKCIEPUMEHTATIBHOU JAESITEIbHOCTU O00YyYaroluXcsl.
st 6a3oBoro ypoBHsS Kypca (U3UKA — OTO HCIOJb30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JIaOOpaTOpHBIX pabdoT,
KOTOphIE B Iporpamme no (usvke oObeIUHEHBI B OOLIUN CIHMCOK YUYEHHYECKUX
paKkTUYECKUX padoT. BhlienieHne B yka3aHHOM IepedyHe J1adopaTopHBIX pador,
OPOBOAUMBIX JUISi KOHTPOJII MW  OLIEHKH, OCYIIECTBISETCA y4YaCTHUKAMU
00pa3oBaTENBHOIO IMpOLlEcCa HCXOAd M3 OCOOEHHOCTEW IUIaHUPOBaHUSA U
ocHalleHus: kaOuHeta Qu3uku. Ilpu »3TOoM obOecneunBaeTcsi OBJIAJICHUE
0o0yYaronMMucs yMEHUSIMUA IPOBOJUTH KOCBEHHBIE H3MEPEHHUsI, HUCCICAOBAHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH M IIOCTAHOBKY OINBITOB IO IPOBEPKE
PEII0KEHHBIX TUIIOTES.

bonpioe BHUMaHuE yAENSETCS PEUIEHUI0 PACYETHBIX U KaueCTBEHHBIX
3aaa4. [Ipu 3TOM i pacdyE€THBIX 3aJa4 MPUOPUTETOM SIBISIOTCS 33/1ayd C SIBHO
3aJJaHHOM (PU3UYECKON MOJEIBIO, TO3BOJIAIOIINE IPUMEHSTh H3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO paszfieia Kypca, TaK W WHTETPUPYS 3HAHUS W3
Pa3HBIX pa3ienioB. /[ KaueCTBEHHBIX 3a7ad MPHUOPUTETOM SIBJISIOTCS 3a/IaHUS HA
0OBsSCHEHHE TPOTEKaHUs (U3MYCCKUX SBIICHUHA W TPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyromue BhIOOpa (U3MYECKON MOJENU IS CUTyallMd MPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO K MarepuabHO-
TEXHUYECKOMY OOECIICUCHHUI0 Y4YeOHOTO Tpolrecca 0a30BbIi ypOBEHb Kypca
(bu3MKK Ha ypOBHE CPEHEro 001Iero 00pa3oBaHus JOJMKEH U3Y4aThCsl B YCIOBHSIX
IpeIMEeTHOro KaOuHeTa (U3WKK WIM B YCIOBUSX WHTETPHPOBAHHOTO KaOWHETa
NpEeAMETOB E€CTECTBEHHO-HAYUYHOIro IUMKJIa. B kaOuHere (PU3UKHU JOIKHO OBITh
HEeo0XoauMOe J1abopaTopHOe OO0OpYyAOBAaHHME JMJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3NKE YUSHHUECKHX MPAKTUUECKUX PadO0T U JEMOHCTPAIIMOHHOE
000py0BaHUE.

JleMoHCcTpallMoHHOE 00OpyJioBaHKHE (opMUpyeTCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTM U  OOECNEeYMBaeT IMOCTAaHOBKY
MEPEUUCIEHHbIX B TMporpaMMe Mo (U3UKE KIIOYEBbIX JIEMOHCTpaIuil s
WCCJICIOBAaHMUSI M3y4YaeMbIX  SIBIIEHUH ¥  TPOIECCOB, OJMIUPHUECKUX |
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MPUMCHCHHA.

JlabopaTopHoe 00OpynOBaHHE JI YUYEHUUYECKHX TMPAKTUYECKUX padboT
dbopmMupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyeTe
OTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTHdecKre KOMILICKTHI
7a00paTOPHOTO OOOPYIOBAHUS JIOJDKHBI OBITh IMOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTEIFHBIX CUCTEM B BHJIE ITU(PPOBBIX JaOOpaTOPHUH.

OCHOBHBIMU TIEJISIMU U3y4YeHHS GU3UKHU B 00111eM 00pa30BaHUH SIBIISTIOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYAIOIIMXCS K HAyIYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HHTEIJICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
UCCJIEI0BATENIHCKOTO OTHOIICHUSI K OKPYKAIOUIUM SIBIICHUSM;

e (opmMupoBaHME HAy4YHOTO MHUPOBO33PEHHS KaK pe3yibTara H3yYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHHH OOBSCHATH SBJICHUS C HCIOJB30BaHUEM
bu3nUecKux 3HAaHUN U HAYYHBIX JIOKA3aTENbCTB;

e (opmupoBaHue mpenCTaBICHUNA O PONM (PU3MKHU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.

JlocTxeHne STUX Ieei 00ecrednBaeTCsl pelieHneM CIIeIyIoNMX 3a7ad B

nmpoliecce u3yueHus Kypca GU3NKY Ha YpOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e mnpuoOpeTeHue CUCTEMBbl  3HAHUM 00 00mux (bu3IIECKIX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUsIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, SJEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHME YMEHHMH NPUMEHATh TEOPETUYECKUE 3HAHWUS Jis
OOBbsICHEHHUS] (PU3MYECKUX SBIECHUHA B TNPUPOAE U I HPUHATHUSA
IIPAKTUYECKUX PELICHUN B [IOBCEIHEBHOU JKU3HU;

e OCBOEHHE CIOCOOOB pELIEHUS pa3IU4HbIX 33Jad C SBHO 3aJlaHHOU
¢usznueckoil Monenblo, 3aJay, MOJApPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJIleKBATHON yCIOBUSIM 33/1a4uH;

e TMOHMMaHHE (U3UYECKUX OCHOB M MPUHIUIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSHUSA HA OKPYKAIOLLYIO
cpeny;

e OBJAJCHUE METOJAMHU CaMOCTOSTEIBHOIO IUIAHWPOBAHUS U TPOBEACHUS
(bu3MYeCKUX SKCIEPUMEHTOB, aHaIM3a M HMHTEpIpeTanuu UHGOPMAIIUH,
OIPENEIIEHHS TOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

e CO3/IaHHE YCJIOBHM JJIs Pa3BUTHSl YMEHUN IMPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPUYECKOU IEATEIBHOCTH.

Ha wsydenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEro OOIIero
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemplii B mnporpamme 1o (¢uU3MKE INEpeuyeHb JabopaTOpHBIX U
OPAaKTUYECKUX paboOT SIBISIETCA PEKOMEHIOBAHHBIM, YYWUTENb JEJNaeT BBIOOP
OPOBEJCHUS J1abOpaTOPHBIX PAOOT M ONBITOB € YYETOM HHIMBUIYAJIBHBIX
0COOEHHOCTEH 00yJarOIIMXCA.

IIpu peaqm3zanyu NporpaMMsbl MCHOJb3YyeTCH CJeAylolIee MaTepUaIbHO-
TeXHHYecKoe odecneyeHue:

- uudpoBas mnaboparopusi nais ImKoJbHUKOB LleHTpa oOpazoBaHuUs
€CTECTBEHHO-HAY4YHOU HanpaBiIeHHOCTH «Touka poctay;

- HoyTOyku LlenTpa oOpa3oBaHMsI €CTECTBEHHO-HAYYHOW HaIlpaBICHHOCTH
«Touku pocray;

- WHTepakTMBHas maHenb lLleHTpa  00pa3oBaHMs €CTECTBEHHO-HAy4YHOU
HarpaBieHHOCTU «Touku pocTay.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Pa3znesn 1. ®u3uka u MeTObI HAYYHOI' O MIO3HAHUSA

®usuka — Hayka o npupozae. Hayunbie mMeTOABI NMO3HAHUSA OKPYKAKOLIETO
mupa. Ponb 3SKcliepuMeHTa M TEOPUM B IMPOLECCE IO3HAHUS TPUPOIBL.
DOKCHepUMEHT B (PUBHKE.

MopenupoBanue (PU3NYECKUX SBICHHWA W TMPOIECCOB. HaydHble THIOTE3HI.
®u3znuecKkre 3aKOHbl U TeOpUH. ['paHHIIBl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHMD COOTBETCTBUSL.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOM HAay4YHOW KapTUHBI
MUpa, B IPAKTUYECKOU AEATEIBHOCTHU JIIOJIEH.

Jemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHbIE TPUOOPHI, KOMIIBIOTEPHbIE
JNATYUKHU.

Paznen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JIBUKEHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienne, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAass CKOPOCTh) H
YCKOPEHUE MaTepUalibHOW TOUYKHM, UX MPOEKIUMU HAa OCHU CHUCTEMbl KOOPIWHAT.
CnoxeHue nepeMeneHni U CII0KEHNE CKOPOCTEM.

PaBHOMepHOE W paBHOYCKOpPEHHOE TMpsSMOJUHEHHOe nBrkeHue. I 'paduku
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPE€HHUs, MNyTH U TMEpeMEIICHUs
MaTepuaIbHOW TOUYKH OT BPEMEHHU.

CBobOosiHOE TIajieHne. Y CKOpeHue CBOOOHOTO MaIeHuS.

KpuBonunelinoe  aBuxkeHue. J[BUKEHME  MarepualbHOW  TOYKH 1O
OKPY>KHOCTH C TTOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEHHAS
ckopoctb. [lepuon n gactora obpamierus. [leHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckue YyCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUJIOMETD,
JIBUKEHUE CHAPSJIOB, IIETIHBIE U PEMEHHBIC MIEPEIAUH.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILIIOCTPAIMs KUHEMATHYECKUX XapaKTEPUCTUK
JBHKEHUS.

[IpeoOpazoBaHue NBUKEHUN ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

HaOntonenue nBukeHuss Tena, OpPOIIEHHOrO MOJ YIjoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaCHHUS.

Hanpagnenue ckopocTu pu ABUKEHUU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydyeHne HEPaAaBHOMEPHOI'O ABUIKEHHS C LEJBbIO ONPEEIECHNUS] MTHOBEHHOM
CKOpOCTH.

HccnenoBanue COOTHOLICHUST MEXAY IyTAMHU, MPOWICHHBIMUA TEIOM 3a
MOCTICIOBATEbHBIC PAaBHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BI3KON KUJIKOCTH.

N3ydenue aBuKeHUs Tena, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuaumn  otHOocurensbHOcTH  ['anmunes. lIlepBeiii  3akoH  HbrotoHa.
NuepumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropon 3akoH HeroToHa
JUISl MaTepUANIbHON TOYKHU. TpeTuii 3aKkoH HproToHA [U1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIbKEHHS U cuiia TpeHus nokos. Koaddumment tpenus.
Cuna conmpoTUBIICHUA IPU ABUKEHUU TEJIA B AKUJKOCTH WJIU rase.

[ToctymnarenbHOE U BpalllaTeIbHOE JBH)KEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHIJIBI OTHOCUTEIIBHO OCH BpaumleHus. llmeuo cumbl. YcnoBus
paBHOBeCHS TBEPIOIO TEIA.

TexHH4eckrue yCTpOWCTBA W MPAKTHYECKOE MNPUMEHEHUE: IOIIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHEeHUE Macc B3aMMOAECHUCTBYIOIINX TEI.

Bropoi 3akoH HeroToHa.

N3mepenue cu.

CroxeHue Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIvu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U HAJCHUU.

CpaBHEHUE CUIT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



UccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYXUHE U
PE3UHOBOM 00pa3siie, OT X JeGopMaiinu.

UccnenoBanue ycioBHil paBHOBECHSI TBEPAOTO TeENa, HMEIOIMIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbc matepuanibHOM TOYKM (Te€a), CUCTEMbl MATEpPHATbHBIX TOYEK.
Nmnynbc cuiibl M1 M3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabora cusibl. MOIIHOCTD CHIIBL.

Kunernueckass sHeprus MarepuanbHOW TOuku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

[TorenumnanbHas SHEPrusl. [ToreHunanbHas SHEPrus YIpYro
nedhopMupoBaHHONW  mpyxkuHBL ~ [loTeHImanpbHas dSHeprus Tena  BOIU3U
IIOBEPXHOCTH 3€MIIH.

[loTenuuanbHple ¥ HENOTEHUHalbHble  cuiibl.  CBsi3b  pabOThI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW SHEPIUM CUCTEMBI TEI.
3aKOH COXPAHEHUS] MEXaHUYECKON YJHEPTUU.

Yapyrue v Heynpyrue CTOIKHOBEHHS.

TexHuyecKkne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
NPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHME.

[Tepexo mOTEeHIMATBHON YHEPTUN B KHHETHYECKYIO U OOpaTHO.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yueHnne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MAasITHUKOB.

Uccnenosanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXAHUYECKOW SHEPTHUU
TE€JIa Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgekysipHast Gu3MKa 1 TEPMOJAMHAMHMKA
Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS WU
B3aMMOJICHCTBUSL YacTHUIl BellecTBa. MoJiend CTPOEHUs Ta30B, XKUIAKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE THX Mojiesei. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana remneparyp
Llenscus.



Mopgens  upeanibHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOW TEOpUM HACANbHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
cpedHeld KHHETHMYECKOW HSHEPruu TEIUIOBOrO JBIXKEHHUs dacTtul] rasa. Illkana
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akon /lanbroHa. M3ompouecchl B UACATbHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeAcCTaBICHUE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
nzo0bapa.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIIME JMCKPETHOE CTPOCHUE BellecTBa, (QoTorpaduu
MOJIEKYJ OPraHUYECKUX COCIUHEHUM.

OneiThl 10 AU Py3UH KUAKOCTEN U Ta30B.

Mogens 6pOyHOBCKOTO ABUKEHHUS.

Mogaens onbita LlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUA.

Mogens, WUTIOCTpUpPYIOIIas IPUPOY AaBIEHHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHUE COCTOSHHUS UICAIBHOTO rasa,
WU30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Onpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, IABJICHUS U TEMIIEpaTyphl BO3[yXa B HEH.

Uccnenoanne 3aBUCUMOCTH MEXIy TapaMeTpaMu COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuKku

TepmoanHaMuueckasi cucrema. BHYTpeHHssI SHEpPrusi TEpMOAMHAMUYECKOM
CUCTEMBI U cIocOOBI e€ m3MeHeHus. KommuecTBo TemtoTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y I€IbHAs TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTHI IpH TEMIIONEPEIAYE.

[Tonstue 00 aamabatHOM mpormecce. [lepBwIid 3aKOH TEPMOJIUHAMHKHU.
[IpumeHnenue mepBoro 3akoHa TEPMOJMHAMUKH K u3ompolieccaMm. ['paduueckas
UHTEpHpeTaus padoThl rasa.

Bropoii 3akon TepmoguHamuki. HeoOpatumMocThb MpoiieccoB B MpUpPO/IE.

TeruioBple  mamuHbl.  [IpUHIUNBI ~ JEWCTBHS  TEIUIOBBIX  MAlIHH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamimHax. KoadduimeHt mnone3Horo
nevictBug TteroBoil mamuHbl. [ukn KapHo u ero xo3¢d@dUIMEHT MOJIE3HOTO
JENUCTBUA. DKOJIOTHYECKUE TTPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEN HSHEpPrud Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKku u3 OyTBUIKM TIOJ JIEWCTBHEM CKAaTOro BO3/yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUI€OAEMOHCTpALU).

N3meneHnune BHyTpeHHEH 3Hepruu (TeMriepaTyphbl) Tena Ipu Terionepeaaye.

OnpIT 1o aauabaTHOMY PpACIIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATEIsI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenne yaenpHOoN TEIIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeujecmea. Dazoevie nepexoovt

[TapooGpazoBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsT BJIAXKHOCTh BO3Ayxa. HachellleHHBIM map. YaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpucraiuipl. CoBpeMmeHHblE Marepuaibl. [lnaBieHune u
KpucTayum3amus. Y aenbHas Teriora rmiaasiaeHus. Cyonumanms.

VYpaBHeHuE TEMI0BOro 0anaHca.

TexHuyeckrue yCTpPOMCTBA W TMPAKTUUECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUU MOJYYEHUSI COBPEMEHHBIX MaTEpPUaJoOB, B
TOM YHUCJIE HAHOMAaTepUaaoB, U HAHOTEXHOJIOTHH.

Jemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenne npu NnoHW>KEHHOM J1aBJICHUU.

CnocoObl M3MEPEHUS BIIAXKHOCTH.

Habmronenue HarpeBaHusl U MJIABJICHUSI KPUCTAIUIMYECKOTO BEIIECTBRA.

JleMoHcTpanus KpucTasioB.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoguHaMuKa
Tema 1. dnekmpocmamuxa
OneKTpu3auuss Tel. OJEKTpUYECKUi 3apsa. JlBa BuAa DIEKTPUYECKHUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKHA W MOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3apsija.
B3aumopneiictBue 3apanoB. 3akoH Kymona. ToueuyHblil 3neKTpudecKuil 3aps.
Onexrpuueckoe moine. Hampsok€HHOCTh dnekTpuueckoro noinsd.  IlpuHnun



CYyHEepHO3ULINKU AIEKTPUUECKUX MoJed. JIMHUM HanpsHKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabora cun  anextpoctatmyeckoro  mons.  I[loreHuman.  Pa3zHOCTh
NOTEHUHAIOB. [IpOBOOHUMKM M JAUAJIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JlusnexkTpruyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprusi 3apsHKEHHOr0 KOHEHCaTopa.

TexHuueckue yCTpoHCTBa M MPAKTUYECKOE IPUMEHEHHUE: SJIEKTPOCKOI,
AIEKTPOMETP, DIIEKTPOCTATHUYECKAsi 3allliTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOHJICHCATOp, KOMMMUPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIKUI IEUCTBUS SIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOWIAIN
IJIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamophuvle pabomuwi

N3mepenne 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku é paznuunvix cpeoax

DJEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHHSI JJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsxenue. 3akon OMa 111 ydacTKa L.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE COINPOTUBICHUE BEILIECTBA.
[TocnenoBarenbHOE, apalieIbHOE, CMEIIIAHHOE COCTMHEHUE TPOBOHUKOB.

Pabora »snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
ANEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYILAsl CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoHn Oma 11 MOJHOM (3aMKHYTOM) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeEMITepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B Bakyyme. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBoHUKHU. CoOcTBeHHas u npuUMecHast MPOBOAUMOCTh
noJynpoBOJHUKOB. CBOMCTBA p—n-niepexona. [lonynpoBoAHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIulaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



DJIeKTpUUECKUil TOK B Trazax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbLHBIN
paspsaa. Momnus. [1nasma.

TexHH4eckrue YCTpPOWCTBA W MPAKTUUECKOE NPUMEHEHHUE: AaMIIEpMETD,
BOJILTMETP, PEOCTaT, HCTOYHUKUA TOKa, OJJEKTpOHArpeBaTelbHbIe MPUOOPHI,
ANIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN U0/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LHWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
MJIONIAU TTONEPEYHOr0 CEUCHUSI U MaTepHraia.

CmemaHHOe COeTMHEHUE TPOBOJHUKOB.

[IpssMmoe wu3MepeHue SIIEKTpOABMXKYIIEW cuibl. KopoTkoe 3amMblkaHne
rajJbBaHUYECKOIO JIEMEHTA U OL[EHKA BHYTPEHHETO COPOTUBIICHUS.

3aBHCUMOCTh COITPOTUBIICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3ps U MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSSA MPOBOJAUMOCTD THO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydeHune cMEmaHHOro COeIMHEHUS! PE3UCTOPOB.

N3mepenne aneKTpOoABUKYIIEN CUIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJIEHUS.

Habmonenue anexrposusa.

MeknpeaMeTHbIe CBSA3H

Nzyuenune xypca ¢uszukn 6a3oBoro ypoBHs B 10 kiacce oCymIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypCcamMu MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YyYEHHWEM METOJIOB HAYy4HOTO
MO3HAHUS: SIBICHWE, HAy4YHBIA (aKT, TUTMOTe3a, (Pu3mdeckas BENMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: penieHue CHUCTEMbl ypaBHEHMM, JIMHEWHas (QyHKIUA,
napabona, runepOoiia, UxX rpa@uKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABMKEHHE B KHUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEILIONEPEIayu, TEIIOBOE PABHOBECHE),
3JIEKTPUYECKUE SBJICHHUS B )KUBOMU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIAKOCTEH WU



ra3oB, DJJICKTPHUYECKHE CBOMCTBA METAJLIOB, J3JIEKTPOJIMTHYECKAS JUCCOLMALNS,
rajqbBaHUKA.

l'eocpagpusa: BnaxHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEHHMS B TEXHUKE, MOALIMIHWKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUSA
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JApPYTrHE), JBUrareilb BHYTPEHHETO
cropanusi, maposasi TypOrHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIy4YEHHUs] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYVHBIN IIPUHTED, AIEKTPOHAIPEBATEIbHBIE puOOPBHI,
AIIEKTPOOCBETUTEBbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoguHaMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

I[loctostHHBIE =~ MarHuThl.  B3auMoaeMcTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe mnone. Bekrop MarHuTHOM wuWHAyKOuMW. [IpyHOMND cyneprno3uuuu
MAarHUTHBIX MOJIek. JIMNHMKM MarHUTHON WHAYKIWU. KapTMHa JMHUM MarHUTHOU
VHAYKIIUU MOJIS IOCTOSTHHBIX MarHUTOB.

MarautHOe 1OJIe TPOBOJHHMKA € TOKOM. KapTmHa JnWMHUN WHIyKOWAH
MAarHUTHOTO TOJISl JJMHHOTO MPSIMOTO NPOBOAHUKA M 3aAMKHYTOTO KOJIBLEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anumoaeicrBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyYJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HaIlpaBJICHUE. [|BUKEHHUE 3apSAKEHHON YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl JlopeHria.

SIBiieHMEe 3NEKTPOMAarHUTHOM MHAYKOMU. [lOTOK BeEkTOpa MarHUTHOM
WHAYKIWMHA. OJIEKTPOABMXKYIAS CHJIA HWHAYKIAH. 3aKOH JJIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe nsiekTpuyeckoe IMojie. IDJIEKTPOABMIKYIIAs CHJIAa HHAYKIHUH B
MIPOBOJHUKE, IBMIKYIIIEMCS MMOCTYNATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuiio JleHua.

NuaykTuBHOCTB.  SIBIIEHME CAMOWMHAYKIMH. OJIEKTPOABHKYIIAs  Cuia
CAaMOMHIYKIIUH.

DHeprus MarHuTHOT'O MOJISI KaTYIIKUA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHUYeCKHEe YCTPOWCTBA M NPAKTUYECKOE TMPUMEHEHHUE: TTOCTOSHHBIC
MArHuThl, BJEKTPOMArHUThl, BJIEKTPOJBUraTEIb, YCKOPUTEIH AJIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKIIOHEHHE ANEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM UHAYKIUY MarHuTHOTO MOJIS.

BzaumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHIAYKIIUU.

[Ipasuio Jlenua.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHJIBI MHAYKIUH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKa.

SIBneHne caMOMHAYKIUH.

Yuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

N3yueHne MarHuTHOTO MOJI KaTYIIKU C TOKOM.

Hccnenoanue AEMCTBUS NOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue sBiIeHUS 3NEKTPOMATHUTHON HHAYKIIMH.

Pa3znen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble Koiedanus

Konebarenbnass  cucrema. CBOOOJIHBIE  MEXaHMYECKHWE  KoJieOaHMS.
I'apmonuyeckue kosebanus. Ilepuon, yactora, amruntyna U (aza KosjaeOaHUH.
[IpyxuHHBIM MaATHUK. MaTeMaTU4eCKUN MasATHUK. Y PAaBHEHHE TapMOHUYECKUX
konebanwmii. [IpeBparieHue HEPTUN P TAPMOHUUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMAarHWTHBIC KOJEOaHUS B
UJCabHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXAaHUYECKHUMH WU
ANIEKTPOMArHUTHBIMU KonieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcoxXpaHEHUS
SHEPIruu B UJICaIbHOM K0JIE0AaTeIbHOM KOHTYPE.

[IpeacraBienue o 3aryxarolux KoueOaHUusX. BoIHyX/I€HHbIE MEXaHUYEeCKUe
kosnebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUSI.

Ilepemennbiii  Tok. CuUHyCOMAANbHBI TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOEC W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsDKEHUS.

Tpancdopmarop. [IpousBoacTBO, mepeaada U MOTPEOIICHUE DIEKTPUIECCKOM
SHEPruu. DKOJOTUYECKUE PUCKU TMPU MPOU3BOJACTBE 3JeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckrue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SJICKTPUUCCKUN
3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKA, IMHUU 3JIEKTponepeaay.

Jemoncmpayuu

WccnenoBanne napameTpoB KoJjeOaTeNbHOM CUCTEMbI (TMPYKUHHBIA WU
MaTEeMaTUYECKUI MASITHHK).



Hab6mronenue 3aTyxarommx KoaeOaHmii.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOAHHIA.

Habmronenue pezonanca.

CB0oOOAHBIE ANEKTPOMATHUTHBIE KOJICOaHUsI.

OcuworpaMmsl (3aBUCUMOCTH CHUJIbI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
ANIEKTPOMATHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mocienoBaTebHOM COEAMHEHHHM PE3UCTOpa, KaTyIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpPEaaUH.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

WccnenoBanue 3aBUCMMOCTH NEPHOJA MaJIbIX KOJIEOAHUM rpy3a HA HUTU OT
JUTMHBI HUTU U Macchl rpy3a.

HccnegoBanne NEpeMEHHOIO TOKa B ILENM W3  MOCIEAOBAaTEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

MexaHnueckrue BOJHBI, yciaoBus pacnpoctpaneHus. llepumoa. CkopocTb
pacnpocTpaHeHusT M JJuHA BOJHBL [lomepeuHble W MPONOJNBbHBIE BOJHBI.
Nutepdepenuus u audppakums MEXaHUYECKUX BOJIH.

3Byk. Ckopoctsb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBIL. Y CJIOBUS U3IIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnasa opuenrtanus BektopoB E, B, V B anexrpomaruntHor BosHe. CBOMCTBA
ANIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MpEeJoMIIEHUE, MOospu3anus, 1upakius,
unTepdepenus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana >J€KTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIIBI paINOCBA3U U TENEBUACHUA. Pamnookamus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEBI.

TexHuyeckue yCTpOMCTBAa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U PacpOCTPAHEHHUE MONIEPEYHBIX U TTPOAOJILHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpeOMICHHUS] MEXaHUYECKUX BOJTH.

Hab6mtonenue natepdpepennnn u qudpakiini MEXaHUYECKUX BOJH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW U
4acTOTOM KOJeOaHUil.



UccnenoBanue CBOWCTB BJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHUE,
pesioMJIeHUE, MoAspu3auus, AuppaKuus, UHTephepeHIIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonnHelHOEe pacnpocTpaHEHUE CBETa B
OIHOpOJHOM cpene. JIyd cBera. ToUeUHbIM UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpaxkeHus cBera. [locTpoeHne n3zoOpaxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomieHus. llonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbI yrojl MOJHOIO
BHYTPEHHETO OTPaXKEHHUS.

Hucnepcus ceera. CnoxHbIl cocTaB Oenoro cBeta. Ler.

ColOuparompie W paccewBaromue JUH3BL. ToHKas JuH3a. DokycHoe
paccTosiHMe W ONTHYECKas cuia TOHKOW JuH3bL [locTpoenune uzoOpakeHuid B
coOMparolIUX U paccerBaKIIUX JIMH3aX. DopMylia TOHKON JTUH3BL. YBEJIWYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl pUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBasi ontuka. WuTepdepenuusi cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBust HaOMIOACHUS MAKCUMYMOB M MHHUMYMOB B HHTEp(hEpPEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YciaoBue HaOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH NAJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonmapu3zauus ceera.

TexHuueckue yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapaT, TPOCKIIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpssMonuHEHOE pPaACHpOCTpPAHEHUE, OTPAKEHUE W IMPEIOMIICHUE CBETA.
OnTtuyeckue npudOpHI.

[TonHoE BHyTpeHHEE OTpakeHue. Moielb CBETOBOAA.

UccnenoBanue cBOMCTB M300pakeHU B TMH3AX.

Mojenu MUKPOCKOIIA, TENECKOIIA.

Habmonenue unrepdepeHinm ceera.

Habmonenue audpakiuu ceTa.

Habmronenue nucnepcuu cBeTa.

[TosmyuyeHune criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonyuyenue cnekrpa ¢ MOMOUIbIO0 TUPPAKIUOHHON PEIIETKU.

HalGntonenue nonspuzaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol



N3mepenue nokaszatesns IpeaoMIeHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUI B JTMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znes 6. OcHOBBI ClIeUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
I'panuupl  OpUMEHUMMOCTHM  Kjiaccuyeckod — MexaHuku.  [loctynatsel
CHELUAJbHOM TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJISI CKOPOCTH
CBETAa B BAKyyM€, IPUHIIUI OTHOCUTEIIbHOCTA JUHILTENHA.
OTHOCHUTENIBHOCTh OHOBPEMEHHOCTH. 3aAMEIJIECHUE BPEMEHU M COKPAILCHHE
JUTUHBI.
DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBL.

CBsI3p Macchl C JHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTULIBL. DHEPTHUS
IIOKOSI.

Pasznen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u 3HEprUM (HOTOHA C €T0 YACTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.

Otkpsitue u uccnenoBanue horodddexra. Onwitel A. I'. CToseroBa. 3aK0HBI
dororddexra. YpaBuenue DunmTeitHa 1t hoTodpdekra. «KpacHas rpanunar
doTodrddekra.

Hasnenue ceera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texnudeckue yCTpONCTBa U MPAKTHUYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTynK, coTHeUHast 6aTapes, CBETOANO/I.

Jlemoncmpayuu

®doT03(]heKT Ha yCTAaHOBKE C ITMHKOBOM TIACTHHOM.

Uccnenoanue 3akoHOB BHEMIHETO (poTodddekTa.

Cseromuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4aCTHIL.
[Inanerapnas mopens aroma. Ilocrymarel bopa. M3nyuenune u mormounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEpPruM Ha Jpyroi. Bumel
criekTpoB. CIEKTp YPOBHEW 3HEPruy aToMa BOJIOPO/IA.

BonnoBeie cBoiicTBa yactuil. Bomusl e bpoiis. KopnyckynsipHO-BOJTHOBOM
JyaJTu3M.

CHoHTaHHOE U BBIHYK/ICHHOE M3JTy4YCHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenne JIMHBI BOJIHBI Ja3epa.

Halntonenue nuHeyaThIX CIIEKTPOB U3ITYUESHHUSL.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Habmonenue nuHeRyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIIME CIOKHOCTh CTPOeHHS sApa. OTKpbITHE
panuoakTuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOro u3nyuyeHus. CBoiictBa anbda-, OeTa-, raMMa-u3IydeHUs.
Bunsinue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHe TMpoTOHA U HelTpona. Hykimonnas moxpens siapa IeitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnan. ODIEKTPOHHBIM U TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JIy4YeHHE. 3aKOH PaJOaKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B sape. SAnepHbie cuibl. JledekT macchl sipa.

SnepHsle peakuuu. JleneHue U CUHTE3 sAIEp.

Anepnwiii peaktop. Tepmosinepusiii cunTe3. [IpoOiemMbl W TEPCHEKTHBBI
AJIEPHOM SHEPreTUKU. DKOJOTUUECKHUE ACTIEKTHI SIE€PHON SHEPTETHKHU.

DneMeHTapHble 4acTUIbl. OTKPBITHE O3UTPOHA.

MeToabl HaOIIOACHHS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHIL.

@dyHaMeHTalbHbIE B3auMoielicTBUs. EMuHCTBO (hr3ndeckoil KapTUHBI MUDA.

TexHr4ecKkue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa
BuiibcoHa, siaepHblil peakTop, aToMHas ooMoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTHII.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3MKH

Otamnbl pa3BUTHS acTpoHOoMUU. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAYCHUE
aACTPOHOMMH.

Bupn 3Bé3gHoro Heba. Co3Be3qus, spKue 3BE3NBI, IUIAHETBI, UX BHJIMMOC
NIBHOKEHHE.

CoaHeyHas cucTeMma.

Connne. ConHeuHass akTMBHOCTh. McTtounuk sHeprur ConHIIA W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpaldbHBIM KiIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJIEJOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW TOCJEAOBaTEILHOCTH. BHYyTpeHHee cTpoeHue



3B&3/1. COBpEMEHHBIE MPEJICTABICHUSI O MPOUCXOKACHUU U 3BoJonnu CoJiHIIA U
3BE3/1. DTalbl KU3HU 3BE3].

Mueunsiii [Iyte — Hama I'amaktuka. [lomoxenne m aBwkeHue ConHUA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. YEpHBIE OBIPBI B SApPAX
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz0eranve rajgakTuk.
Teopus bonpioro B3psiBa. PelMKTOBOE U3ITy4YeHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTpPOHOMHH.

Vuenuueckue nabnooenus

Halntonenuss HeBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJIS ONPENeNICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/1uss CeBEpHOIo MOJyIIapus U ipKUe 3BE3IbI.

Habntonenus B Teneckon JlyHel, miuanet, Miueunoro Ilytu.

O6o0maoiee MOBTOPEHUE

Pons Qusukn © acTpoHOMHHM B IKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NeATeTbHOCTH YEIO0BEKa, pOJIb U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOH KapTHHE MUPA, pOJib (U3HUUYECKOU TEOPUHU
B (GOpMHpPOBAHMU TPEACTABICHUA O (UIMYECKON KapTHUHE MHUpa, MECTO
busndeckoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O MIPUPOJIE.

MexnpeaMerHbie CBA3U

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBIsSeTCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTEMAaTHKH,
OMOJIOTUH, XUMUH, TeOTparu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YYEHHWEM METOJOB HAYYHOI'O
MO3HAHUS: SIBIEHWE, HAay4YHBIA (akT, rumnore3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOCHUE, SKCIIEPUMEHT, MOJISITMPOBAHNE, MOJIEIb, N3MEPCHUE.

Mamemamuxa: pEWICHHWE CHCTEMBl YPAaBHECHHH, TPUTOHOMETPUUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIHH HAa OCH KOOPAUHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKH TOJO00MS TPEYTrOJHHHUKOB,
OTpeIeJICHHE TUIOMIAIU TIIOCKUX (puryp u oobéma Tel.

buonocusa: »nextpuueckue SBICHUS B KUBOM Mpupojie, KoseOaTeabHbIe
JBUXEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU IIPUPOLE, ACUCTBUE
paananyy Ha )KUBBIE OPraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAJUIMYECKOW PEIIETKH, CHEKTPaIbHBIN
AHAJIN3.



leoepagusa: MarHUTHBIE TIOJNIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(oTOCHEMKA 3€MHOM TOBEPXHOCTH, MPEACKAZAHUE 3€MIIETPSICEHU M.

Texnonoeus: JMHUM DJJIEKTpONEpeaad, TreHepaTop NEPEMEHHOr0 TOKa,
3JIEKTPOJIBUraTelib, MUHAYKIMOHHAA I€Yb, pajap, PaauoNpUEMHUK, TEJIEBU30D,
anTeHHa, Teledon, CBY-medb, MpOEKIIMOHHBIM ammapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenue ydeOHOro mpeamera «®Pu3nMKa» Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus (0a30BbIM YPOBEHb) JAOJKHO OOECICUUTH JTOCTUKEHHE CIIETYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS y4eOHOro npeaMera « Ou3nkay JTOIKHBI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM/, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITA M OMbITA ACATEIBHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIIbHOM JICSTEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJULUHUOHHBIX  OOLIECYETOBEYECKUX T'YMAaHUCTUYECKUX U
J€MOKPAaTHUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TPAXKIAHCKOIO
o01ecTBa, y4acTBOBaTh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHONW OpraHU3aIINH;

YMEHHUE B3aMMOJEHUCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM IESATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA :

c(hOopMUPOBAHHOCTh POCCHICKON rpaXXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHXECHUSIM
POCCUNCKUX YUEHBIX B 00JIACTH (PU3UKH U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHM S, ITHUYECKOTO ITOBEICHUS;

CITIOCOOHOCTh OIIGHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESATEIIbHOCTU YYEHOT0;

OCO3HAHHE JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

3CTETUYECKOE OTHOILIECHUE K MUPY, BKIIFOYAs ICTETHKY HAYyYHOTO TBOPYECTBA,
npuUcyLIero (pU3nYecKoil HayKe;



5) Tpy10BOro BOCIUTAHMS:

MHTEpPEC K Pa3IU4YHBIM cepaM MNpOoPEeCcCUOHAIBHOU IEATENBHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3ZHAHHBINA BHIOOP
Oyny1ieit mpodeccuu 1 peam30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oBaHUIO U CaMO0Opa30BaHUIO B 00JIaCTH
(bU3UKHN Ha MPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0TNYeCKOr0 BOCIIMTAHUSA:

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKONW KYJIbTYpPbI, OCO3HAaHHE TJI00aIbHOTO
XapakTepa SKOJOTUUECKUX TTPOoOIeMm;

MJIAHUPOBAHUE U OCYIIECTBJIEHUE IECTBUI B OKPYKAIOIIEH Cpe/ie HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

paclMpeHre OmbITa JEATEIbHOCTH SKOJOIMYECKOM HaNmpaBI€HHOCTH Ha
OCHOBE MMEIONTNXCSI 3HAaHUH 10 (PHU3HUKe;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HaHUE LIEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh B IpOLECCE
u3yuyeHus: (U3UKM  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEeATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS
ba3zoBble JJornueckue aeiicTBUA:
CaMOCTOSITENIbHO  (popMyJupoBaTh U aKTyaJIUM3UpOBaATH  MIPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNENATh LEIH ACATEIbHOCTH, 3aJaBaTh IapaMEeTpPbl U KPUTEPUU HX
JIOCTHKEHHUS;
BBISBJISATH 3aKOHOMEPHOCTM W MNPOTUBOPEYMST B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOIIMXCS
MaTepUaIbHbIX 1 HEMAaTEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JICSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUHN JEATEIBbHOCTH;
KOOPJAMHUPOBATh H  BBINONHATH pabOTy B YCIOBHUSIX  PEAbHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOIO B3aMOICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIISHUH KU3HEHHBIX TTPOOJIEM.
ba3oBbie ncciaenoBare/bCKue JelCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIKOYEBBIMU IOHATHUSMH W METOJAMU
(u3nYecKoil HayKH;



BJIa/IETh HaBbIKAMHU Y4eOHO-UCCIIEI0BATEIBCKONW U MPOEKTHON AESITENbHOCTU
B 00J1acT (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY
METOJIOB pelIeHusl 3a1ad (PU3MYECKOTO COAEpIKaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IMO3HAHUS;

BJaJeTh BUAAMU JIEATEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPEoOpPa3OBaHUI0 W MPHUMEHEHHWIO B Pa3iMYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YKCIIEe IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1acTU (HDU3HUKY;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX yTBEPXJICHUH, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh IOJYYEHHBIE B XOJ€ PEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMyJauMpoBaTh COOCTBEHHBIE 3aJayd B 00pa30OBATEIbHON
JESTEIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTh 3HaHUA 1O (HU3MKE B NPAKTUYECKYIO 0OJacTh
KU3ZHEIESITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEUIaraTb OPUTHHAIbHbIE OAXO/AbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOIYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

Pabora ¢ unpopmanmei:

BJa/IeTh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (U3UUECKOTO COJEp KaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATH IIOMCK, AaHAJU3,
CHUCTeMATHU3alMI0 W HHTEpIpeTalio WH()OpPMALUK Pa3TUYHBIX BUAOB H (HOpM
IpPEICTABJICHHUS;

OLICHHBATh JOCTOBEPHOCTHh UH(POPMALINY;

UCIIONIB30BaTh  CpeACTBA  MH(POPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIlMOHHBIX
3aja4 ¢ CoOONIOIGHHEM TpPeOOBAaHUN HPrOHOMHMKH, TEXHUKU O€30I1aCHOCTH,
TUTUEHBI, pECypcocOEpeeHHsl, TMpPaBOBBIX M  3TUYECKUX HOPM, HOPM
HH(POPMAITMOHHON 0€30IaCHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOTO COAEpPKaHUS B Pa3IMUYHBIX (opmarax c
y4€TOM Ha3zHa4eHUsI MHPOPMALUH U LIEIEBON ayUTOPHUH, BBIOMpPAs ONTUMAIbHYIO
(opMy npeacTaBIeHUS U BU3yaTU3allUu.

KoMMyHHKaTHBHbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIISTH O0IIEHNE HA YPOKax (U3HKU U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMATYaTh
KOH(JIMKTBHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MIOHUMAaTh W HMCIOJb30BAaTh MPEUMYIIECTBA KOMAHJAHOW M WHIWBUIYaTbHOU
paboTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C ydé€ToM OOIUX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJI€HA KOJUIEKTUBA;

NpUHUMATh 1€  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS II0 €€ JIOCTUKECHHUIO: COCTABIATH IUIAH JEHCTBHM,
pacrpenensiTb pojid ¢ YY€TOM MHEHHM YYacTHUKOB, OOCYXAaTh pe3yJIbTaThl
COBMECTHO pabOTHI;

OIICHMBATh KAa4€CTBO CBOET0 BKJaJa M KaXJOr0 Yy4YaCTHHMKA KOMaHIbl B
o0Iuii pe3ysbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipeajaratb HOBBIE NPOEKTHI, OLECHHBATh HAEU C TO3UIMA HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIIUsX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, OBITh HHUITMATUBHBIM.

PeryasiTuBHbIEe YHUBEpCaIbHbIe y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENBHYIO JESTEIBHOCTh B 001acTH
GU3NKH W acCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh WU (POpPMyIHpPOBATH
COOCTBEHHEBIE 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEIICHHs] PAacYETHBIX M KAaYeCTBEHHBIX
3aJ1ad, TJIaH BHIMOJIHEHUS MPAKTUYECKONW pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsaTh paMKH y4e0HOTO MpeMeTa Ha OCHOBE TUYHBIX MPEANOYTECHUM;

JieJlaTh  OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaTH €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHHUBATb IPUOOPETEHHBIN OIBIT;

crocoOCTBOBAaTh (OPMHUPOBAHUIO W MPOSBICHUIO JPYAULMU B 00JIaCTH
(U3KKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KyIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIUOHAIbHBIN HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTD,
OILICHHMBATh COOTBETCTBUE PE3YJIHTATOB IEISIM;

BJaJIeTh HAaBBIKAMH  TO3HABATENILHONM  pediekcuu Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUH M MBICIUTEIBHBIX MPOLIECCOB, WX PE3YIbTATOB U
OCHOBAHUIA;

UCTIONIb30BaTh MPHUEMBI peIIeKCHU ISl OLIEHKU CHUTYalllH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATHh PEIICHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHUX TIPU aHAIM3E pe3yIbTaToB
JeSITEIIbHOCTH,

PUHUMATH Ce0sl, MTOHUMAsi CBOU HEJOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAINW3E pe3yIbTaToB
NEeATETHbHOCTH,

PU3HABATh CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mporecce mocTrKeHMs] JTMYHOCTHBIX PE3YIBTATOB OCBOCHUS MPOTPAMMBbI
no ¢u3uKe IsI YPOBHS CpPEIHEro oOmero oOpa3oBaHUs Yy OOy4arOUIUXCs
COBEpPIIICHCTBYETCS HIMOIIMOHATIbHBIH WUHTEIJICKT, IpeInoJararoImun
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsI, BKJIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATBHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTUSI COOCTBEHHOW AMOIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B cele;

CaMOpETyJIMPOBaHUsA, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aIanTHPOBAThCS K
AMOITMOHAIBHBIM U3MEHEHUSAM U TIPOSBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOUYAIOIICH CTPEMIICHHE K TOCTIIKEHHIO TSI U
yCcrexy, ONTUMU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOUX
BO3MOXKHOCTEH;

AMIIATHH, BKIIOYAOIIECH CITOCOOHOCTh MIOHUMATh SMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMpPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEIKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIFOUAIOIIUX CITIOCOOHOCTH BHICTPAUBATh OTHOIICHHUSI
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K koHmy oOyudenuss B 10 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHUIN:

JEMOHCTPHUPOBATh HA MpUMEpax Pojb M MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAyYHOW KapTUHBI MHUpA, B Pa3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTMH, B IPAKTUYECKOU EATEIbHOCTH JIIOIEN;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUYECKHX MOJIECH:
MaTepHualibHas TOYKa, MHEpLUUaIbHas cUCTeMa OTCU€Ta, a0COIMIOTHO TBEPAOE TEIIO,
UJICATbHBIN Ia3, MOJEIIM CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUECKUH 3apsij] PU PEIICHUH (PU3NUECKHUX 3a/1ay;

pacmo3HaBaTh (U3MUECKHUE SBICHUS (TIPOIECCHI) U OOBICHATH WX HA OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYISIPHO-KMHETHYECKON TEOPUU CTPOCHUS BEIIECTBA U



AJEKTPOAUHAMHUKU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MNPSMOJIMHEWHOE
JNBU)KEHUE, CBOOOJHOE TMAaJCHUE TeJ, JBHXEHUE IO OKPYKHOCTH, HWHEpLUS,
B3auMoJielicTBUe Tel, nuddy3us, OpOyYHOBCKOE NBHXKEHHUE, CTPOCHUE >KUIKOCTEN
U TBEPIBIX TEJ, U3MEHEHUE 00bEMA TeJ MPU HArpeBaHUM (OXJIAXKICHUH ), TETLIIOBOE
paBHOBECHE, WCIIAPEHHE, KOHJEHCAlLMs, IUIaBJIEHUE, KpUCTAJUIM3alus, KUIICHHE,
BJI&JKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUA T'a3a IPU €r0 HAarPEBAHUU B 3aKPBITOM
cocyZle, CBSI3b MEXAY MapaMeTpamMu COCTOSIHUMS Ta3a B H30mpoleccax,
AIEKTpU3aLUs Tell, B3AUMOJICHCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHUYECKOE JBM)KCHHE, UCIOIb3YysSd (PU3NYECKUE BEITUMYUHBI:
KOOpAWHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPIus, MOTEHUUAJIbHAS DHEPIUs, MEXaHU4YecKas
paboTa, MexaHWYeCKas MOIIHOCTh; MPH OINKWCAHWU TMPABUIBLHO TPAKTOBAThH
(bU3HYEeCKUil CMBICTT HUCIHOJIB3YeMbIX BEIMYMH, WX OO0O3HAYCHHWS W CIUHMUIIHI,
HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DPU3UYECKYIO BEJIMUHUHY C APYTUMU
BEJINYNHAMU;

ONUCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBICHUS,
UCTONB3YS (U3MUYECKUE BEJIMYMHBL: JABJICHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETHUYECKAs! DHEPrUs XaOTUUECKOTO JIBHKEHUS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSAS HSHEprus, paboTa rasa,
KOA(h(UIIMEHT TOJIe3HOTO JICUCTBHUS TEIUIOBOTO JBHUTaTelisl; MTpPHU ONMHCAaHUU
NPaBWIBHO TPAKTOBaTh (DU3UYECKUN CMBICH HCMOJb3YyEMbIX BEJIUYUH, HUX
0003HAYeHUsS W CAWHUIBI, HaXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE JaHHYIO
(bu3HYECKyI0 BEIMYHUHY C IPYTUMU BEIMYUHAM;

OMUCHIBATh U3YUYEHHBIE FIIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
SBJICHHS (ITPOIIECCHI), UCTIONB3YST (PU3UUECKUE BEIUUMHBI: DJCKTPUUCCKUIN 3apsi,
3JIEKTPUYECKOE T0JIE, HANPSIKEHHOCTD IOJIs, MOTEHIIMA, PA3HOCTh MOTEHIMAJIOB;
Opy ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUA CMBICT HCIOJIB3yEMbIX
BEIMYNH, WX OOO3HAYCHMS] W EIWHUIIBI; yKa3biBaTh (DOPMYIIBI, CBS3BIBAIOIITUE
JTAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYUHAMU;

aHAIM3UPOBaTh (PU3MUYECKHUE TPOIECCHl U SBIICHUS, UCIONb3Ys (PU3NUECKHE
3aKOHBI Y TIPUHLKINBL: 3aKOH BceMupHOro Tsarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUsS MEXAHWYECKOM DJHEPruu, 3aKOH COXPAaHCHHUS MMITYJIbCA,
NPUHLUN CYNEPIO3UIIUA CHJI, TPUHIIUI PABHOMPABUS HHEPIHATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KUHETUYECKON YHEPTUM TEIUIOBOTO JABUKEHHUS MOJIEKYII C
a0COJIIOTHOM TemmnepaTypou, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHUS
BJIEKTPUYECKOTO 3apsifa, 3akoH KynoHa, mpu 3TOM pa3inyarh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BbIpAKEHUE U YCIIOBUA (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPHUHLMIIBI JIGHCTBUS  MAIMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MacHOr0 MCIOJIb30BaHUS B
ITOBCEIHEBHOM KHU3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIEIOBAHUIO (PU3UYECKUX SIBICHUNU W
IPOLIECCOB C HCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHUH, IPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy U TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIIOKEHHOTO OO0OPYIOBaHHUSA, MPOBOJAUTH OMNBIT H
(opMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMYHH, IPU
3TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (U3MYECKUMH  BEJIMYMHAMH  C
UCTIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUM, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCcHpOBaTh pE3ybTaThl IMOJYYEHHOW 3aBUCHUMOCTU (PU3UYECKUX BEJIMYMH B
BU/JIe TAOJIUII U TPpaUKOB, JAeNIaTh BEIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHMUS;

co0iroaTh npaBuia 0€30MacHOro TpyJa MpH IMPOBEACHUHM HCCIIEIOBAaHUNA B
paMKax y4eOHOro SKCIEpPUMEHTa, Y4eOHO-UCCIENOBATENbCKOW U IMPOEKTHOM
NEeSATENBbHOCTH C MCIOJb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIaDOPATOPHOIO
000py10BaHUS;

pemath pacuéTHBIC 3a7add C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaju3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOoJuMbIe JUJIsl €€ pelleHus, MPOBOAUTH PACcU€Thl U OLIEHHWBATH PEATbHOCTh
MOJy4YE€HHOT0 3HaUeHUs (PU3MUECKOI BEINYMHBL;

pemaTh KaueCTBEHHbIE 33a4i: BBICTPAUBATh JIOTMYECKH HETPOTHBOPEUNBYIO
LEMOYKY pPAaCCYXKICHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busndeckue BICHUS;

UCIIOJIB30BaTh ~ MpPHU  PEIIEHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(}OpPMAIMOHHBIE TEXHOJIOIMH JJI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEICTABJICHUS] YYEOHONW M HAy4YHO-MOMYJIAPHON MHGOPMALIMH, TTOTYYEHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTHUECKHU aHAIIM3UPOBATH MOJTy4aeMyto HH(OPMAIIHUIO;

IPUBOIUTH MPUMEPHI BKJIaa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKu, OOBICHEHHE MPOIECCOB OKPYKAIOIIET0 MHUpPa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAaHUS MO (PU3MKE B MOBCEJAHEBHOM XU3HU
utsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpAIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIi COXPAHEHHUS 30POBbS M COOJIOJIEHHUS HOPM 3KOJOTUYECKOTO
MOBEJCHUS B OKPY>Kalollel cpejie;



paboTath B TpYIIE C BBHIOJHEHWEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBATh PpalbOTy TPYIIbl, palMOHATIBLHO pacCHpelesaTh O0sS3aHHOCTU U
MJIAHUPOBATH JACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUsX, aJ€KBATHO OICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB TPYIIIbI B PEIICHUE pACCMAaTPUBAEMOM IPOOIIEMBI.

K kxonmy oOyudenuss B 11 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKkaTh CHOPMUPOBAHHOCTD Y 00YYAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MeCTO (Pu3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpaA, B Pa3BUTUH COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOJACH, LIEJOCTHOCTh U €OUHCTBO
(u3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (U3MUYECKUX MOJIeNei:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, JIyd CBETa, TOYECYHBIM UCTOYHUK CBETA, sIACpPHas
MOJIeNTb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MPH penieHUuH (PU3ndecKux
3ajaad;

pacno3HaBaTh (U3MUECKHUE SBICHUS (MPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKHN U KBAaHTOBOW (DM3MKHU: DJIEKTpUUECKas MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JCHCTBUSA TOKA, B3aUMOJIECHCTBHUE
MAarHuTOB, DJICKTPOMarHuTHas WHAYKIHWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
IPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, 3JIEKTPOMArHUTHbIE KOJeOaHus U
BOJIHBI, MPSIMOJIMHEMHOE PacHpOCTPAaHEHHE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
untepdepenius, audpakuus ¢ MOJApU3alUs CBETa, JUCIEPCUS] CBETA,
dboTornekTpudeckuii 3gdext (poroaddekT), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass U HCKYyCCTBEHHAas
PaauOaKTUBHOCTE;

OMUCHIBATh M3YUYCHHBIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIC,
ONTHUYECKHE,  DJEKTPUUECKYI0  MPOBOJMMOCTh  Pa3IUYHBIX  Cpel) U
AJIEKTPOMATHUTHBIE SABJICHUSI (IIPOLIECCHI), MCMOJIb3Ysl (PU3MYECKHUE BEIMYUHBIL:
3JIEKTPUYECKUN 3apsil, CHiIa TOKA, JJICKTPUUYECKOE HAIPSIKEHUE, BIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, JIEKTPOJBHKYIAsl Cuia, paboTa TOKa,
WHIYKIHMS MAarHUTHOrO TMoJs, cwia Awmmepa, cuia JlopeHna, WHIyKTUBHOCTb
KATYILIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IOJIE€H, MEPUOJ M YacToTa
KojeOanmii B KoyeOaTeTbHOM KOHTYpE, 3apsj W CWia TOoKa B TPOIECcCce
FapMOHUYECKUX DJIGKTPOMArHUTHBIX KojeOaHul, (OKyCHOE paccTosiHue H
ONTHYECKas CHUJIa JIMH3BL, MPU OMHCAHUM MPABUIBLHO TPAKTOBATH (HU3UUECKUI
CMBIC]T HCIOJb3YEMbIX BEJIMYUH, MX OO0O3HAYCHHS W EIUHUIIBL, YKa3bIBaTh
dbopMyJibl, CBS3bIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYyTHUMHU
BEJIMYMHAMU;

ONUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHUS M TPOLECCHL, HCIOIb3YS
¢us3nUecKkue BEIMYUHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



94acTOTa CBETA, SHEPTHs U UMIYJLC (OTOHA, IEPUOJ TIOJTypactana, SHEPTHs CBI3U
ATOMHBIX SIJIep, MpPU OINHUCAHUU TMPABWIBHO TPAKTOBATh (DU3NUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIUYUH, MX O0O3HAYEHUs] U €IUHHUIIBI, yKa3bIBaTh (HOPMYIIHI,
CBSAZBIBAIONIME JIAHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEITUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3UUECKON BETUUNHBI,

aHAIM3UPOBAaTh (PU3MUYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3HUECKHE
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI TIOCJIEOBATEIBHOTO U MapaieIbHOTO
COCIMHEHUs MPOBOJHUKOB, 3aKOH J[koyns—JleHma, 3aKOH BIEKTPOMAarHUTHOU
WHIYKIIMH, 3aKOH MPSMOJUHEMHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMJIEHUsI CBETa, ypaBHeHHe OHHIUTeHHa st Potodddexra,
3aKOH COXpaHEHWUs HPHEPryu, 3aKOH COXPAHEHHUsS UMITYJIbCa, 3aKOH COXpaHEHUs
JIEKTPUYECKOTr0 3aps/ia, 3aKOH COXPaHEHMs MACCOBOI'O 4YHCIIA, IMocTysatsl bopa,
3aKOH PaJMOaKTUBHOIO pacmlaja, Mpu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIlIbI, 00JIACTH)
IPUMEHUMOCTH;

ONPEAEIISITh HAIPABJICHUE BEKTOPA UHIYKIIMM MAarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTh W ONHCHIBaThb H300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UYECKUX SBICHUU W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH: MPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUIOTE3y Y4eOHOro IKCIEPUMEHTA,
coOuparh YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYyNOBaHUS, MPOBOAUTH OMBIT U
dbopMyIHpOBaTH BHIBOIHI,

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PM3UUECKUX BEIMYHH, TIPH
3TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIE
METO/IbI OIICHKU MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH C HCIIOJIb30BAHUEM
OpSIMBIX WU3MEPEHUM: MPU 1TOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYUH B BHUJAE TaOIUIl U
rpaduKoB, AeNIaTh BHIBOJBI 10 PE3YyJIbTAaTaM HUCCIICAOBAHMS;

cobroaaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-UCCIENOBATENbCKOW U IMPOEKTHOM
JESATEIBHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIbHBIX YCTPOMCTB M JIaOOPATOPHOTO
000py10BaHUS;

pemiatb pacu€THblEe 3aJaud C SBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTOJNIBb3Ysl (PU3MUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIu3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOUMbIe NIl €€ pelleHus, MPOBOAUTH PAcU€Thl M OLIEHWBATH PEATbHOCTH
NOJIyYEeHHOr0 3HAaUeHHS (PU3HUECKON BEJIMUMHBI,

pelaTh KaueCTBEHHbIE 3aJa4i: BBICTPAUBATh JIOTMYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKJIECHHII C ONOpOM Ha HM3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCcKue SIBICHNUS,

UCIIOJIb30BaTh ~ MpPU  pPEIIeHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(}OpPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJICTABJICHUS] YYEOHONW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TTOTYyYECHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTydaeMyto HH(OPMAITHIO;

OOBSICHATh TPUHIMIB JEUCTBUS MAallMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3invarh yCJIOBHUS MX 0€30MaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

OPUBOIUTH MPUMEPHI BKJIAa POCCUICKUX U 3apYOSKHBIX YUEHBIX-(PH3NKOB B
pa3BUTHE HAYKHU, B OOBSICHEHUE IPOLIECCOB OKPY’KAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (PU3MKE B MOBCEJIHEBHON XKHU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS M COOJIOJIEHHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPY>KalOILLEH CpeJIE;

paboTath B TpYIIE C BBHINOJHEHWEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TpyNIbl, PAUUOHAIBHO paCHOpeNessiTh OOS3aHHOCTU U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYIINBI B PEIICHUE PACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3aesioB H TEM nudpoBbie
Ne i/ P Kontpouabnbie | IIpakTnueckue (ubp )
NMpPorpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoTsbl padoThbI
pecypcbl
Pazgen 1. ®PUZUKA U METOJAbBI HAYYHOI'O ITIO3HAHUA
1.1 ®u3nKa ¥ METOJIBI HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
’ A Y https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pa3nen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
29 JinHamKa 7 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
2.3 6 1 1
3aKOHBI COXPAHEHHS B MEXAHUKE hitps//m.cdsoo.ruw/ 74 1bf72
Hroro no pasneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUNHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubanoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
3.2 O 10 1
CHOBBT TEPMOAMHAMITIH https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubmmorexa [IOK

®a30BbIC Mepexoabl

https://m.edsoo.ru/741bf72




Htoro no pazneny

24

Paznea 4. JIEKTPOJANHAMUKA

bubmuorexa [JOK
4.1 1
MeKTpOCTaTHI 0 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN dNEKTpUYECKUNA TOK. TOKHU B 12 bubmmorexa [IOK
' pasIUYHBIX cpedax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHoOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KosmnuecTBo yacos JJIeKTPOHHbIE
HaunmeHnoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne ni/m P Kontposbnsie | IIpakTnyeckue (ucpp )
NPorpamMmbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Pazpnen 1. QJIEKTPOAUHAMUKA
11 MarunuTtHoe noje. DIeKTpOMarHuTHast 1 1 3 bu6nuoreka [IOK
' WHIYKIUSA https://m.edsoo.ru/7f41c97¢
Hroro no pasgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHU4eCKHUE U AIEKTPOMAarHUTHbBIE 9 1 bu6nuoreka [IOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4eCKHUE U AIEKTPOMArHUTHbBIE 5 1 bu6nuoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41¢97¢
bu6nuoreka [IOK
2. 1 3
3 Omrriia 0 https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 24

Pasznea 3. OCHOBBI CIEIITUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI cHIeIIMATIBHONU TEOPUH 4 1 bu6nuoreka [IOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 4
Pa3nea 4. KBAHTOBASI ®U3UKA
b K
4.1 DJIeMeHTHI KBAHTOBOUW OIITUKA 6 hrtfi;lrifee;szgr(zﬂfmwk




bubmuorexa [IOK

4.2 C 4
e https://m.edsoo.ru/7f41c97¢c
4.3 ATOMHOE AP0 5 bubmuorexa IIOK
https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJeMEHTBI aCTPOHOMMHU U aCTPOPUIUKU 7 brbmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasgeny 7
Paznea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

6.1 Ob6o06mraromiee TOBTOPEHHE 4 Eﬁj;if;;gﬁ}éfmcwc
Hroro no pazgeny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Kontpoasnbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsI
pecypchbl
| duznka — Hayka o npupoje. Hayunsie | bu6mmoreka [JOK
METO/Ibl IO3HAHMSI OKPYKAIOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponw u mecTo pusuku B hopMupoBaHUM
2 COBPEMEHHOM HayYHON KapTHUHBI MUPA, B 1 bubmorexa [IOK
P . Y P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIeH
Mexanudeckoe aBuxeHue. OTHOCUTENbHOCTh
3 MeXaHU4YecKoro aBuxkenus. [lepemerienue 1 bubmmorera [IOK
A ’ p m ’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHE
. bubnuorexa LIOK
4 PaBHOMEpHOE MPSAMOIMHEHHOE IBHKEHUE 1
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPAMOJIMHEHHOE | bubnuoreka [IOK
JOBUKECHHUEC https://m.edsoo.ru/ff0c372¢
6 CBobOoaHOe majgeHue. Y CKopeHue | bubnuorexa [HOK
C¢BOOOIHOIO MaICHUSA https://m.edsoo.ru/ff0c39cc
. KpuBonuneiinoe nBuxeHue. J[BrkeHue | bubmuorexa [JOK
MaTepHaIbHON TOUYKH MO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunuun otHocuTensHoCTH ["anmuies.
8 NuepumnanbHeie cuctemsl otcuerta. [lepBblit 1 bubmorexa OK
pH - HeP https://m.edsoo.ru/ff0c3bes
3akoH HproToHa
9 Macca tena. Cuna. [IpuHuun cynepro3uiun 1 bu6nmoreka [JOK

cwit. Bropoii 3akon HeroToHa 1is

https://m.edsoo.ru/ff0c3bed




MaTepHaﬂLHOﬁ TOYKH

10 Tpertuit 3akoH HproTOHA 1711 MaTEpUAJIBHBIX bubnuoreka [JOK
TOUEK https://m.edsoo.ru/ff0c3be8
1 3aKkoH BCEeMHUPHOTO TsArotenus. Cumna bubnuorexa [JOK
TsbkecTH. [lepBas kocMu4eckasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
yrpy Y https://m.edsoo.ru/ff0c3el8
Cuia tpeaust. Kocddument tpenus. Cuia
13 comn OTI;IBJ'IGHI/UI I (11)/1(1)I[BI/I>K6HI/ITI/II)TCJ'Ia B Bubamorexa [IOK
p p https://m.edsoo.ru/ff0c3f76
KHUJIKOCTH WU Ta3e
[TocTymarenbHOe U BpalaTesibHOE JBUKEHUE
14 a0COTIOTHO TBEPAOTO Tella. MOMEHT CHITBL bu6nuoreka [JOK
I1neqo cumel. ¥YcnoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbsc MmaTepuanbHOW TOUYKH, CUCTEMBI
15 MaTepuaibHbIX ToueK. MIMmIysbe cuibl. 3aKOH bu6nmoreka [JOK
COXpaHEHHUs UMITyJibca. PeakThBHOE https://m.edsoo.ru/ff0c43d6
JIBIKEHUE
Pabota u momHoCTh critbl. Kunetnueckas
o bubmmoreka [IOK
16 SHEprus MaTepuaabHOW TOUKH. Teopema 00
. https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEepruun
[TorenumnansHas sueprus. [lorenunanbHas
17 SHEprus ynpyro aeGopMupoBaHHON bubnuoreka [JOK
npyxuHbl. [loTeHIManbHas SHEprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHumanbHple U HEIOTEHIUAIBHBIE CUIIBI.
but6mmoreka [IOK
18 CBs13b pabOTHI HEMOTEHITUAIBHBIX CHII C

H3MEHECHHEM MEXaHUYECKOM SHCPruu

https://m.edsoo.ru/ff0c478¢




CHCTEMBI TeJI. 3aKOH COXPAaHCHU
MEXaHUYEeCKOH OHEPIruun

19

Jlaboparopnas padota «VccnenoBanue cBI3u
paboThI CUJIBI C U3MEHEHHEM MEXaHUYECKON
SHEPTUU TeJla Ha MPUMEPE PACTIKEHUS
PE3NHOBOTO KIyTa»

20

KonTponbhas pabora no teme «Kunemaruka.
Jlunamuka. 3aKOHbI COXpaHEHUS B
MEXaHHUKE

bub6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJOXKEHUS MOJIEKYJISIPHO-
KHHETHYECKOW Teopun. bpoyHOBCKOE
newkenue. duddysus

but6mmoreka [IOK
https:/m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U B3aUMOJICUCTBUSA
YacTHIl BemecTBa. Mojeu CTpOeHUs Ta30B,
JKUJIKOCTEN U TBEPJIBIX TEJ

23

Macca monekyn. KonuuecTBo BeiecTsa.
[TocTostnHast ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [llkana remneparyp Lienscus

25

HUneanpusiii raz 8 MKT. OcHoBHOE
ypaBHenue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMIepaTypa Kak Mepa cpeiHen
KMHETHUYECKOUN SHEPTUU ABUKEHUS MOJIEKYJI.
VYpasuenue MengeneeBa-Knaneiipona

but6moreka [IOK
https://m.edsoo.ru/ff0c511e

27

3axoH JlanpToHa. ['a30BbIe 3aKOHBI

28

Jlaboparopnas pabota «HccnenoBanue
3aBHCHUMOCTH MEXK/y MapaMmeTpamMu
COCTOSIHUS PA3PEKEHHOIO ra3ay




H3OHpOHCCCLI B UACAJIBHOM I'a3€ U UX

bu6mnoreka IIOK

29
rpadguvecKoe mpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEeprus TepMOJAMHAMUYECKON
30 CHCTEMBI ¥ CTIOCOOBI €€ M3MEHEHUS. bubmuorexa [JOK
KonnuecTtBo Temnotel u pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHs OJJHOATOMHOI'O UJICAJTLHOTO Ta3a
31 Buas Tennonepeaaun bubmorexa [IOK
A pel https://m.edsoo.ru/ff0c5¢c36
YV nenpHas TEMI0EMKOCTD BELIECTBA.
bub6moreka [IOK
32 KonnuecTBo TEIoThl IpU TEIUIONEpeaaye.
. https://m.edsoo.ru/ff0c5¢36
AnuabatHbIi poiiecc
13 IlepBbIil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuoreka [JOK
MPUMEHEHHUE K U30IIpoLIecCaM https://m.edsoo.ru/ff0cSefc
34 Heo6paTtumocTh NpoLeccoB B IpUPOJIE. bubnuoreka [JOK
BTopoii 3ak0H TepMOJUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunnun aevicteus u KII/ TernmoBoit bu6moreka [IOK
MaIlIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJ]
37 DKOJIOTHYECKUE TTPOOIEMBI TEIIJIOIHEPT € THKH
18 Ob6o6maromuit ypok « MonekysipHas bubnuorexa [HOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponbHas paboTa mo Teme
39 «MonexymnspHas ¢puszuka. OCHOBBI bubmmorexa OK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOJAUHAMUKID)
40 [TapooOpazoBaHue 1 KOHEHCAIHS. bubnuorexa LIOK
Hcnapenue u xurenve https://m.edsoo.ru/ff0c63b6
41 AOcoIoTHAs ¥ OTHOCHUTEIIbHAS BIIAXKHOCTD bu6mmoreka [IOK




Bo3ayxa. HaceleHHnslil nap

https://m.edsoo.ru/ff0c64d8

TBépnoe Teno. Kpucrannuueckue n

4 amop¢HbIe Teraa. AHU30TPOIUS CBOMCTB bu6nmoreka [JOK
KpucTauioB. JKuJIKue KpUCTAILIbI. https://m.edsoo.ru/ff0c6510
CoBpeMeHHbIE MaTepUabl

43 [TnaBnenue u kpucraum3anus. Y aeiabHas bu6moreka [IOK
terutoTa tiaBinenus. CyOmumanus https://m.edsoo.ru/ff0c6708

bub6mnoreka LIOK

44 VpaBHeHHE TEII0BOTO OajaHca

P https://m.edso0.ru/ff0c6820

45 DIeKTpu3anus Tea. DIEKTPUISCKUN 3aps. bu6muoreka [JOK
JIBa BUJa BIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0c6bcc
ITpoBOHUKH, TUAIICKTPUKH U

46 H(E)J'I MPOBOJHUKHU 3aK(F))H COXpaHEeHU bubmmorexa OK

YHpOBOA ' p https://m.edsoo.ru/ff0c6bce
ANEKTPUYECKOTO 3apsaa

47 B3aumopeiictBue 3apsnioB. 3akoH KynoHa. bubnuotexa [JOK
TodeuHslil JIEKTPUUYECKUH 3apsia https://m.edsoo.ru/ff0c6ced
Hanpsik€HHOCTD 37EKTPUYECKOTO MOJIS.

48 [IpuHIMT CyTIepHO3UITUN SIICKTPUIECKUX bubmmorexa OK

P \,u yiep B .. P https://m.edsoo.ru/ff0c6df2
nosiert. JInauu HanpsHKEHHOCTH

49 PaboTa cuit snekTpocTaTHuecKoro moJis. bu6mmoreka [JOK
IToTenmuan. Pa3HOCTh IMMOTEHITNAIOB https://m.edso00.ru/ff0c6f00
[IpoBOAHUKHN B TUDICKTPUKU B

P P bu6mmoreka [JOK
50 AIEKTPOCTATUYECKOM II0JI€.
https://m.edsoo0.ru/ff0c7018
Jusnextpuueckas NpOHUIAEMOCTb
bub6mmoreka [IOK
51 DnekrpoéMkocTh. KoHAeHCaTO
p A p https://m.edsoo.ru/ff0c7126
5) DIIEKTPOEMKOCTD INIOCKOT'O KOHJIEHCATOPA. bubnuotexa [JOK

9Hepr1/1;1 3apsAKCHHOI'O KOHACHCATOPA

https://m.edsoo.ru/ff0c72c0




53

Jlaboparopnas pabota "Usmepenue
AJIEKTPOEMKOCTH KOHAeHcaTopa"

54

[IpuHIMn AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO ammapara,
CTPYMHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3aniTa. 3a3eMIICHUE 3JIEKTPOIIPHOOPOB

55

DJIEKTPUUECKHUI TOK, YCIOBHS €T0
cymiectBoBaHus. [locTostHHbIN TOK. CHila
toka. Hanpsixenue. ConpotuBiieHne. 3akoH
OmMa 1151 yyacTka Lenu

56

[MocnenoBaresbpHOE, MapalieIbHOE,
CMEIIaHHOE COCTMHEHUE MIPOBOIHUKOB.
Jlaboparopuas pabota «3ydueHue
CMEIIAHHOT'O COSIMHECHUSI PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIITHOCTB AJIEKTPUIECKOTO TOKA.
3akoH J[xoynsa-Jlenua

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 11 TOJTHOM (3aMKHYTOM )

BHeKTqueCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHHUC.

JlabopaTtopHnast pabota «M3mepenne I1C
HMCTOYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHBIICHUS

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBubiii ypok. KontponsHas pabora 1o
teme "DnexkrpoauHamuka” / Beepoccuiickas
poBepoyHas pabora

bu6mnoreka IIOK
https://m.edsoo.ru/ff0c8c56

60

O06006marmuil ypok «IeKTpOIUHAMUKAY /
Bcepoccuiickas npoBepouHas paboTa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

SHGKTpOHHaH MMpOBOAUMOCTD TBépI[BIX
METaJIOB. 3aBUCHMOCTE COIIPOTUBJICHHA




MCTAJUIOB OT TEMIICPATYPHI.

CBepXITpoBOIUMOCTD
2 DJIEKTpUYECKUH TOK B Bakyyme. CBOMCTBA )
AJIEKTPOHHBIX yYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAS U
. bubnuorexa [JOK
63 pUMecHas mpoBoguMocThb. CBolicTBa p—n- 1
https://m.edsoo.ru/ff0c84ae
nepexoja. [lonynpoBoiHUKOBBIE IPUOOPHI
DJIEKTPUUECKUH TOK B paCTBOpax 1
64 pacIiaBax 3JIEKTPOJIMTOB. | bu6mmorexa LIOK
DNEeKTpONUTHYECKAs JUCCOLIMALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUYECKUHM TOK B ra3ax.
. . but6mmoreka [IOK
65 CaMOCTOATENBHBIN U HECAMOCTOSATEIbHBII 1
https://m.edsoo.ru/ff0c84ae
paszpsa. Mosaus. [Tnazma
DekTpuuecKue MpuOopsl U yCTPONCTBA U UX
66 1| aKTTI/II)quKoe 1} I/II)MGHEHI/IG };_[TE,BI/IJ'Ia 1 bubmorexa OK
P p P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacCHOCTH
KonTponbHas pabota no teme
67 «Qnextpoctatuka. [TocTosHHBIN | bubnuoreka [IOK
AJIEKTpUUECKUM TOK. TOKH B pa3IMuHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PesepBHblii ypok. O600maromuii ypok no | bu6mmoreka [JOK
temaM 10 kacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68




11 KJIACC

KosmnuecTBo yacos JJIeKTPOHHbIE
] ara " BbI
JI:;H Tema ypoka Bcero Konrpoaeusie | - Ipakruueckue f::syqeﬂnﬂ sﬁil;zlaa:enbnme
padoThI padoTbI pecypes
[TocTostHHBIE MATHUTHI U UX

1 B3auMojieiicTBHE. MarHuTHoe 1osie. 1 bubmuorexa [JOK
BekTtop MaruuTHOM MHAYKUUH. JInHUM https://m.edsoo.ru/ff0c9778
MAarHuTHON UHAYKIUU
MarsuTHO€ 1noJje IPOBOJHUKA C

) TokoM. OnbIT Dpcrena. | bu6mmorexa [IOK
B3anmoneicTere MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue | 1 bubmuotexa [JOK
MAarHUTHOTO IOJIS KaTYIIKU ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuiia Amriepa.

4 JlaboparopHas paboTa 1 | bu6nmoreka [JOK
«HccnenoBanue neiicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM
JleficTBME MarHUTHOTO IIOJIS Ha

5 JBIDKYILYIOCS 3apSKEHHYIO YaCTHLLY. 1 bubnuoreka [IOK
Cuna Jlopenma. PaGoTa cutbl https://m.edsoo.ru/ff0c9d {4
Jlopenua

6 DJIeKTpOMarHuTHas uHayKus. [lotok 1

BEKTOpa MarHuTHoU unaykuuu. J/1C




WHAYKIAHA. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu Papages

JlaGopaTopHas pabota
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOW WHITYKITHFD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal 50

NHaykTuBHOCTE. SIBIICHHE
camouHaykuuu. 3JIC caMOMHAYKIMH.
OHeprus MarHUTHOT'O TOJISl KaTYILIKH C
TOKOM. DJIEKTPOMarHUTHOE T10JIE

but6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCTponuCcTBa U UX
IIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
JNEKTPOMAarHMThI, HJIEKTPOJABUIaTEINb,
YCKOPUTEIIX 3JIEMEHTAPHBIX YACTHILI,
MHIyKLIHAOHHAs [1eYb

10

O6o06maromuii ypok «MarautHoe
noJje. DJIEeKTPOMarHuTHAsT HHIY KIS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cabg2

11

KonTponbHas padbora 1o teme
«MarsauTtHoe moie.
DJIEKTPOMArHuTHAsE MHY KIS

bu6muoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBo0OOIHBIE MEXaHHUECKHE
KoJiebanus. ['apMoHnyeckme
KoseOaHus. YpaBHEHUE
rapMOHHMYECKUX KOJIeOaHUH.
[IpeBpaienue suepruu

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JIaGoparopHas pabota
«HccnenoBanne 3aBUCUMOCTH
Nepuoa MalbIX KoJleOaHuii Tpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MAcCHI TPY3a»




14

KonebarenbHblit koHTYp. CBOOOAHBIE
AJIEKTPOMAarHUTHBIE KoJieOaHUs B
U/ICATBEHOM K0J1e0aTeIbHOM KOHTYPE.
AHanorust MeXXay MeXaHHUECKUMH U
AJIEKTPOMArHUTHBIMH KOJIEOaHUSIMH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcona. 3akoH
COXPAaHEHUS SHEPTUU B HICATHHOM
KoJie0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarOUUX
KosieOaHusX. BeIHYXIeHHBIC
MexaHn4uecKue Koyebanusa. Pe3oHaHc.
BBIHy)KI[eHHBIe BHGKTpOMaI‘HI/ITHBIe
KoJeOaHus

but6mmorekxa [IOK
https://m.edsoo0.ru/ff0cbb86

17

Ilepemennsiit Tok. CUHYCOUAIbHBIN
IEpEMEHHBIN TOK. MOIIHOCTH
[IEPEMEHHOI0 TOKa. AMIUTUTYIHOE U
JICMCTBYIOIIIEE 3HAYCHUE CUJIbI TOKA U
HaNpsHKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoacTso,
nepenayda u norpedieHne
NEKTPUYECKON SHEPTUU

19

Y CTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOr0 3BOHKA,
reHeparopa epeMeHHOro TOKa,
JIMHUM 3JIeKTponepeaad

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTMYECKUE PUCKHU TTPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.
Kynberypa ncnons3oBanus




JJICKTPOOHEPIUA B MOBCEIHEBHOM
KHN3HU

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Cxkopocthb

Bbub6muoreka [IOK

21
pacnpocTpaHeHus U JJIUHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U TPOOJIbHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bu6nuoreka [JOK
3ByKka. Beicora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNIeKTPOMArHUTHBIE BOJIHBI, UX
23 cBoOlicTBa U cKOopocTh. [Ikana Bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0ccfel
3J€KTPOMAarHUTHBIX BOJIH
[IpuHUUIIBI paguOCBA3U U
24 TeleBuaeHus. Pa3Butue cpencTs
cBs3u. Pagnosokanus
75 KonTponbhas pabora «Konebanus u bubnuorexa LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpsamonrHeHOE pacpoCTpaHEHHE
2% CBETa B OJHOPOJIHOM CpeLE. bu6nuoreka [IOK
ToueuHsbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 otpaxxeHus ceerta. [loctpoeHue buommorera HOK
p o R https://m.edsoo.ru/ff0cd4e0
M300paXKeHUil B IJIOCKOM 3epKajie
[Ipenomnenue crera. [TonHoe
)3 BHYTpeHHee oTpakeHue. [IpenenbHblil bubnuorexa LIOK
YIOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKEeHUs
29 JIaGopatopHas pabota «3mepenue bubmuorexa LIOK




IOKa3aTeJrsd MPEJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzsl. [locTpoenue nzodpaxxeHuil B

30 nuH3e. Popmylia TOHKOM JIMH3bI Bubmmorera [IOK
+ HOPMY ’ https://m.edsoo.ru/ff0cddle
YBenaudyeHue JTUH3bI
JlaGopaTopHasi pabota
31 «HccnenoBannue cCBOUCTB
M300paKeHUM B JIMH3AX
Hucnepcust cBera. Clo>XHBINA COCTaB
1 6emnoro cseta. Lger. JlaboparopHas
pabota «Habntonenue aucnepcun
CBETa»
13 Wnrepdepennus creta. Judpaxims bu6nmoreka [JOK
cBeta. JludpakuronHas peneéTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bu6nmoreka [JOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpruOOpPHI U yCTPOICTBa U
yCJI0BHS UX 0€30MacHOT0 MPUMEHEHUS
['paHuIBl MPUMEHUMOCTH
36 KJIACCUYECKON MexaHuKH. [locTynaTsl bu6nuoreka [IOK
CIICLIMAJIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEILHOCTH
OTHOCHUTENIBHOCTh OITHOBPEMEHHOCTH.
37 3aMeiieHre BpEMEHH U COKpaIllCHUE bubmmorexa [OK
P P https://m.edsoo.ru/ff0cfa42
JUTMHBI
DHeprus v UMIYJbC PEIITUBUCTCKOM
N but6mmoreka [IOK
38 yacTulbl. CBSI3b MacChl ¢ SHEPrUeH U
https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUSI TIOKOS
39 Kontponbnas padota «Onrtuka. bu6nmoreka [JOK




OCHOBBI crnernuaabHOM TeOpUun
OTHOCHUTCIBHOCTHU»

https://m.edsoo.ru/ff0cf610

®otonbl. Popmyina [Inanka. DHeprus

bu6mmoreka [IOK

40
Y UMITYJIbC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAaHNE Eub 10K
HOIHOTEKA
41 .0 A.T.
porosdexra. Ombrror https://m.edsoo.ru/ff0cffc4
CrojieToBa
3akonsl hoTorddexra. YpaBHenue
. (? P P Bbub6mmoreka [IOK
42 DiiamreitHa 11t porodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gporosppexra
JHasnenue cBeta. OnbiTh [1. H.
43 JlebeneBa. XuMHUYECKOE NENCTBUE bubmmorexa HOK
AeBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue yCTpoucTBa u
MPaKTUYECKOE MPUMEHEHHE:
44
¢borosnemMenT, POToaaATUHK,
COJTHEYHast OaTapesi, CBETO IO/
45 Pemenue 3agad mo reme « 3JI€MEHTBI bubmuorexa [JOK
KBAaHTOBOU ONTUKH) https://m.edsoo.ru/ff0d0302
Mogaenb atoma TomcoHa. OIBITEI
46 Pesepdopna no paccestHuio 0-uyacTu buommorexa LOK
PRYOPA p t https://m.edsoo.ru/ff0d091a
[InaneTapHas Moaenb aToMa
bu6mmoreka [IOK
47 I1 b
OCTYHATR! bopa https://m.edsoo.ru/ff0dOafa
N3nyyenue u noriomenne GoToHOB
48 MIPHU IIepexoJie aToMa C OJHOTO YPOBHS bubmmorexa [OK
P pexoz o A P https://m.edsoo.ru/ff0dOafa
SHEPTHH Ha JIpyroil. Buasl criekTpos
49 BomHoBEIE cBOMICTBa YyacTHIl. BOJIHEI bu6mmorexa [IOK




ne bpoitnsa. KopnyckynsipHo-
BOJIHOBOM Jyanu3M. CIOHTaHHOE U
BBIHY)KJICHHOE U3ITyYCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaIMOAKTUBHOCTH. OMBITHI

Pesepdopaa mo onpexnenenuto cocrasa

PaaAOAaKTUBHOI'O U3JTYYCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaZlMOaKTHBHOCTH Ha KUBBIC
OpraHU3MBI

52

OTKpbITHE POTOHA U HEUTPOHA.
N3oronsl. Anbda-pacmna.
DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'amma-usinyueHue

bu6mmoreka [IOK
https:/m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B sIJpE.

S nepHble peakuuu. SnepHbii
peakrtop. [IpobreMsbl, mepcreKTUBHI,
AKOJIOTUYECKHUE ACTIEKThI AEPHON
SHEPreTUKHU

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

54

DneMeHTapHbIe YacTullbl. OTKpBITHE
MO3uTpoHA. MeTo1bI HAOTIOACHHUSI 1
PErucTpaIy 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «DyH1aMeHTanbHbIE
B3auMoaeicTBua. EquHCTBO
(bU3UYIECKON KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Otansl pa3BUTHS ACTPOHOMUH.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHUH. By




3BE3qHOTO Heba. Co3Be3aus, SpKue
3BE3/bI, INTAHETHI, UX BUIMMOE
nemwkenne. CoirHeyHas cucTeMa

56

Counurte. CotHeuHas aKkTUBHOCTD.
Uctounuk sneprun CoiHIIA U 3BE3]

57

3BE3bL, ©X OCHOBHBIE
XapaKTePUCTUKHU. 3BE3IbI TTIABHOM
MOCIIeIoBaTeNbHOCTU. BHYTpeHHEee
cTpoenue 3BE31. COBpeMeHHbIE
MPEJICTABICHUS O IPOUCXOXKICHUN U
sposmronuu CoTHIIA M 3BE3]

58

Muneunsiit [1yTe — Hama ["anakTuka.
[Tonoxxenne u npuxenue CoyHua B
lNanmakruke. ['anaktuku. Y€pHbie
JBIPBI B SIIPax TaTaKTHK

59

Bcenennas. Pa30eranue rajgakTHk.
Teopus bosbioro B3peisa.
PennkroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpobiieMbl aCTpOHOMUHT

61

KontponbHast paboTa «1eMEeHTHI
aCTPOHOMMUU U aCTPOPUIUKID)

62

O6o00matomuii ypok. Poib ¢pusuku u
aCTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COLIMAJIbHON U
ATHYECKOH cdepax AeaTeTbHOCTH
YeJI0BeKa

63

O606maromuii ypok. Pois u Mecto




(U3HUKY 1 aCTPOHOMUH B
COBPEMEHHOM Hay4HOI KapTHHE MUpa

64

O6o06marommii ypok. Posb
(dbuzmveckoit Teopur B HOPMUPOBAHUH
MpeACTaBICHUHN 0 Pu3nIecKon
KapTUHE MHpa

65

O6o6maromuii ypok. Mecrto
¢bu3nvecKoi KapTUHBI MHUpa B 001IeM
PsLy COBPEMEHHBIX €CTECTBEHHO-
HAaYYHBIX MIPEJCTABICHUH O IPUPOIE

66

Pe3epBHbIil ypok. MarHuTHOE MOJIE.
DneKTpoMarHuTHas UHAYKIHS

67

Pe3epBubiii ypok. Ontrka. OCHOBBI
CIIEMAJIbHON TEOpUHU
OTHOCHUTEJILHOCTH

68

Pesepnsrii ypok. KBanroBas ¢usnka.
DneMEHTBl aCTPOHOMUU U
acTpou3uku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOT'PAMMBbBI

10 KJIACC

Kox
NPOBEPSAEMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
0o0pa3oBaTeILHON MPOrpaMMBbl CpeiHero 001ero 00pazoBaHus

10.1

JleMoHCTpHpOBaTh Ha MpUMEpax poidb U MecTo (u3uku B
(hopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKON NEATEIBHOCTH

mojaen

10.2

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YUYEHHBIX (PU3MUYECKUX MOJIEICH:
MaTepuajibHas TOYKa, MHEpLHajbHas cucTemMa OTcuéra, aOCOJIIOTHO
TBEP/IOE TEJO, UIeaJbHBIN ra3; MOAEIU CTPOCHHUS T'a30B, )KUJIKOCTEH U
TBEPABIX TeJ, TOYEUYHBIA JJIEKTPUYECKUN 3apsi] — MpPU pPELICHUU

(1)I/ISI/I‘ICCKI/IX 3aga4

10.3

PacnoznaBate usnyeckue siBJaeHUS (MPOILECCH) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXAaHUKH, MOJEKYJISIPHO-KMHETHUYECKOW Teopuu
CTPOEHHs BellecTBA M  JJEKTPOJAMHAMHMKU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE [BI)KEHHE, CBOOOJHOE IaJIeHHE
T€J, JABUXKEHUE I10 OKPYKHOCTH, WHEpPLHMs, B3aHUMOJEHUCTBUE TEII;
nupdy3usi, OpOyHOBCKOE JBHKEHHE, CTPOEHHUE JKUIKOCTEH U
TBEPIABIX  TeJlI, W3MEHEHHE o00béMa Teln TpH  HarpeBaHUU
(oxJakleHWH), TEeIJIOBOE paBHOBECHE, HCHApeHue, KOHIeHCaIus,
MJaBJ€HUE, KpUCTAJUTM3allMsi, KWUIIEHHe, BJIaXXHOCTh BO31yXa,
MIOBBIIICHNE IAaBJICHUS ra3a IPU €r0 HarpeBaHUU B 3aKPBITOM COCYJIE,
CBA3b MEXIYy IapaMeTpaMHM COCTOSIHMSI Ta3a B HM30IpOLEccax;

QJICKTpU3aluA TCI, B3aHUMO/JIEHICTBHE 3apAaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIDKCHUE, WCIONB3ys (U3HUECKHE
BEJIMYUHBI: KOOPJIMHATA, MYTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, Cuja, WMIYJbC Teja, KHUHETHYeCKas DHEprus,
MOTEHIIMATIbHAS JHEPrus, MeXaHW4yeckas paboTa, MeXaHUYeCKas
MOIIHOCTb; TIPY OMUCAHUH MPABUIBHO TPAKTOBATh (PM3MUECKUNA CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX O0O3HAUYeHUS M EAWHMIIBI, HaXOAUTh
(GbopMyIIbl, CBSI3bIBAIONINE TAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMU

BCINMYNHaMN

10.5

OnwuceIBaTh HN3Y4YCHHBIC TCIIJIOBEIC CBOMCTBA TEJI M TEIJIOBEIC




SBJIGHUS, HUCHONB3ys (PU3MUECKHE BEIUYMHBI: JaBJIEHUE Tasa,
TEMIIEpaTypa, CpedHss KUHETUYeCKas DHEpPrus XaOTHYECKOIO
IBW)KCHUS MOJIEKYJ, CPEIHEKBAJpaTUYHAas CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTHl, BHYTpPEHHss dHeprus, pabota Tra3a,
KOA((UIIMEHT TOJEe3HOr0 JEHCTBUS TEIUIOBOIO JBUTATENs; IMpH
OIIMCAaHUU IIPaBUJIBHO TPaKTOBAaTh buznueckuit CMBICTI
UCIIOJIB3YEMBIX BEIUYMH, UX OOO3HAUYEHHS] M E€JUHHUIbI, HAaXOJUThb
(hopMyJIBI, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIIMYUHY C APYTUMHU

BEIIMUYNHaAM

10.6

OnuceiBaTh H3y4YEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIECTBA U
JIEKTPUUYECKUE  SBJIEHUs  (IIPOLECChI), HUCHONb3Yysd  (U3NUEcKue
BEJINYUHBI: JNIEKTPUYECKUN  3apsn, JIEKTPUYECKOE 1oJIe,
HaIpsDKEHHOCTh  110JIS, IIOTEHLHAJ, pPa3sHOCTh IIOTCHLUAJOB; IIpU
OINMCaHUM MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIIOJIB3YEMbIX
BEJIMYMH, WX OOO3HAYEHUS U EIUHULBI, YKa3bIBaThb (POPMYIIBI,
CBSI3BIBAIOIIME  JIAaHHYIO  (U3WYECKYI0 BEIWYHHY C APYyTUMH

BEInM4YnHaMun

10.7

aHAJIU3UPOBaTh (PU3MYECKHE TIPOLECCHl W SIBJICHUS, HCIOIb3Ys
(bu3MYecKre 3aKOHBI M MPUHITUIIBL: 3aKOH BCEMUPHOTO TiAroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHMs MEXAHUYECKOW DHEPIUM,
3aKOH COXPaHEHMs UMILYJIbCA, PUHIUI CYNEPIIO3UIUU CUJl, TPUHLHUII
paBHONpPAaBUs  MHEPLUUAIBHBIX CHCTEM  OTCUETA; MOJEKYJSPHO-
KUHETUYECKYIO TEOPUIO CTPOEHHUS BELIECTBA, I'a30BbIC 3aKOHBI, CBI3b
CpeaHEW KUHETHUYECKOM HHEPruu TEIUIOBOTO JBHXKEHUS MOJIEKYN C
aOCOJIIOTHOW TeMIepaTypoi, NEPBBIA 3aKOH TEPMOJMHAMHUKHU; 3aKOH
COXpAaHEHHUs JJIEKTPUYECKOTO 3apsia, 3akoH KyioHa; npu 3ToM
pa3nuyaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE

BBIp@KEHHUE U yCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTHU

10.8

OOBACHATL OCHOBHBIE IMPUHIMUIIBI ﬂeﬁCTBHﬂ MalllMH, HpI/I60pOB n
TCXHHYCCKHUX YCTPOﬁCTB; pas3iiidyaTte YCIOBUA HUX 0e301macHoro

HCIIOJIb30BaHUS B IOBCEIHEBHOM KHU3HU

10.9

Brimmonaare 9KCHCPUMCHTEI IO UCCIICAOBAHHIO (bHBI/I‘-ICCKI/IX SIBJIEHUU U
IIPOLIECCOB € UCIOJIb30BAaHUEM IPAMBIX U KOCBEHHBIX U3MEPEHUM; IIPH
sToM (opmynupoBaTh MpobieMy (3agady) M THUIOTE3Y Y4eOHOro
OKCIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEIJIOKECHHOTO

000pyA0BaHNUs, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOBI

10.10

OCYU.ICCTBJIHTB npiaMbI€ W KOCBCHHBIC H3MCPCHUA (bI/ISI/I‘-IeCKI/IX

BCJIMYHH,; IIPpU 3TOM BLI6I/IpaTL ONTUMAJIBHBIM CII0CO0 U3MCPCHHUA U




HCIIOJB30BAaTh U3BCCTHBIC MCTOJbI OLICHKH! HOI‘pCH.IHOCTCﬁ I/ISMCpeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (U3NYCCKUMHU BEIUYMHAMH C
WCIIOIB30BAHUEM TIPSIMBIX HW3MEPEHHM; MPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (DUKCUPOBATh pE3YyJbTaThl TOJYyYEHHONW 3aBUCUMOCTH
(bUBUYECKUX BEJIMUMH B BUJE TaOIUIl U rpadUKOB, Je1aTh BHIBOIBI 110

pe3ylibTaTaM UCCIEA0BAaHUA

10.12

CoOmromate mpaBwiia  0€30MacHOrO  Tpylda TMpH  [POBEIACHUU
UCCIIEIOBAaHMM B  pamMKax Yy4eOHOro SKCIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENIbCKON M TPOEKTHON AEATEIBHOCTH C HCIIOJIB30BAHUEM

W3MEPHUTENBHBIX YCTPOMCTB U TaOOPaTOPHOTO 000PYI0BAHUS

10.13

Pemate pacuéTHbIe 3amaun ¢ SBHO 3aJIaHHON (DU3UYECKON MOJIEIBIO,
UCTIONIb3Ysl (U3UYECKUE 3aKOHbI U TPUHLUIBL, HA OCHOBE aHAIM3a
yCIIOBUS  3aZaud  BBIOMpATh  (PU3MYECKYI0 MOJIETb, BBIIEIATH
(dbuzmveckre BeTUYHHBI U (POPMYJIBI, HEOOXOIUMBIC ISl €€ PEIICHUs,
MIPOBOAUTH PACUETHI M OIICHUBATh PEAIbHOCTH MOJyYEHHOTO 3HAUYCHUS

(bu3n4YeCcKOi BETUUNHBI

10.14

Pemars KaueCTBECHHbBIE 3a7a4u: BBICTPAaNBAThH JIOTUYECKHU
HENPOTUBOPECUMUBYIO LEMOYKY PACCYXKIACHUU C OMOPOM HA U3YUYCHHbBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)H31/I‘{€CKI/IC SAIBJICHUA

10.15

Hcnonp3oBaTh MNpu  pelleHWHd y4eOHBIX 3a/Jady  COBPEMEHHBIC
nH(OPMAIIMOHHBIE TEXHOJOTHHM [IJIl TIOWCKA, CTPYKTYpPHpPOBaHMUS,
UMHTEpIIpETallM W TPEICTABICHUS y4eOHOW M Hay4HO-TIOIMYJISPHOM
uH(pOpMaIIUY, MOTYYEHHOW M3 Pa3IMYHBIX MCTOYHUKOB;, KPUTHYECKU

AHAJIM3UPOBATDH ITOJTYy4aCMYHO HH(bOpMaHHIO

10.16

[IpuBoauTh HpHUMEpHI BKJIAJa POCCUUCKUX U 3apyOexHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, OOBSICHEHHME IPOILIECCOB OKPYKAOILIEro

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUSA MO (U3UKE B IOBCETHEBHOM
KHU3HM JUIs1 oOecriedeHns 0€30MacHOCTH pu 00pallieHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOWCTBaMHM, JMJsi COXpPaHEHHS 370pOBbS U

COOJTIO/ICHUSI HOPM DKOJIOTMYECKOT0 MOBE/ICHUSI B OKPYXKAIOLICH cperie

10.18

PabGorats B rpymme ¢ BBIMOJHEHUEM PA3JIMYHBIX COIMATBHBIX POJIEH,
IJIAHUPOBAaTh  pabOTy  TPYyNIbl, palUOHAIBHO  pachpeacisiTh
00513aHHOCTH H TUJIAHUPOBATHh JCSATEIBHOCTh B HECTAaHAAPTHBIX
CUTyalUsAX, aJEKBAaTHO OLIEHMBATh BKJAJ Ka)KIOr0 W3 YYaCTHUKOB

T'PYIIIBI B pEIIEHNUE pacCMaTPUBAEMOM MPoOIEeMbI




11 KIIACC

Kon
NPOBEPSAEMOro
pe3yJbTaTa

IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
o0pa3oBaTeILHON MPOrPaMMBbl CpeiHero 001ero 00pazoBaHus

JleMOHCTpHpOBaTh Ha MpUMEpax poidb U MecTo (u3uku B
(hOopMUPOBaHHH COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, B Pa3BUTHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKOMN JEATEIbHOCTH

JO/ICH, IIETOCTHOCTh U €IMHCTBO (PM3NYECKOIN KapTHHBI MUpa

11.2

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YUYEHHBIX (PU3MUYECKUX MOJIEICH:
TOUYCYHBIN AJIEKTPUUECKUI 3apsij, AlepHas MOJENb aToMa, HyKJIOHHAS

MOACJIb ATOMHOTI'O A/pa IIPU pCUICHUN (bI/I3I/I‘{€CKI/IX 3aaa4

11.3

PacnioznaBate (usnueckue sBieHUs (MPOIECCH) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  JJIGKTPOAMHAMUKM W  KBAaHTOBOW  (DU3UKU:
AJIEKTPHYECKAsT TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JICUCTBUS  TOKa, B3aUMOJICHICTBHE  MAarHUTOB,
AJIEKTPOMArHWTHAasl WHAYKLOWS, JEHCTBUE MArHUTHOTO TIOJII Ha
MPOBOJHUK C TOKOM W JBIKYIIMHCS 3apsl, 3JIEKTPOMarHUTHBIC
KojeOaHHUsd U BOJIHBI, TPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpa)keHHWe,  IMpejomiieHune, uHTepdepeHIus, audpakuus u
MOJIIpU3alivsl CBETa, AMCIEpPCUsl CBeTa, (POTOINEKTpUUECKHl IPheKT
(boTtoapdekr), cBeTOBOEC MaBlICHHE, BO3HMKHOBEHHE JIMHEHYATOIO
CHEKTpa aToMa BOJOPOJa, €CTECTBEHHAas W  HCKYCCTBEHHas

PaaAnOaKTHBHOCTDb

114

OnuceiBaTh U3y4YEHHbIE CBOMCTBAa  BellecTBAa  (JIEKTPUUECKHE,
MarHUTHbIE, ONTUYECKUE, DIEKTPUUECKYIO0 MPOBOJUMOCTb Pa3INYHbIX
Cpell) M DJJIEKTPOMAarHUTHbIE sBJIEHUS (TPOILECCHI), HCHOJB3YS
¢u3nueckue  BEIMYMHBI:  JJIEKTPUUECKUH  3apsal, Cuila  TOKa,
UIEKTPUUECKOE  HAIPSIKEHHE,  AJIEKTPUUYECKOE  CONPOTUBIICHHUE,
pasHocTh mnoteHimanoB, DJIC, pabora Toka, MHAYKIMS MarHUTHOTO
nonsi, cuia Awmmepa, cuna JlopeHna, HMHIYKTUBHOCTb KaTYIIKH,
SHEprus 3MEKTPUUECKOr0 M MArHWTHOIO IOJeH, Mepuoj M 4YacToTa
Kosie0aHui B KosebaTeabHOM KOHTYpE, 3apsijl U CHJla TOKa B Ipoliecce
TrapMOHUYECKHUX 3JIEKTPOMAarHUTHBIX KoJIeOaHUH, ¢dokxycHoe
paccTOssHHE W ONTHUYECKas CWJa JIMH3BI, NIPU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIOJB3YEMBIX BEJIHYMH, HX
00O3HAUeHUsI W EIWHUIBI;, YKas3bBaTh (OPMYJbl, CBSA3BIBAIOIINE

JaHHYTO (1)I/I3I/III€CKyIO BCJIMYMHY C APYTUMU BEINYUHAMU




11.5

OnuchIBaTh HN3YYUYCHHBIC KBAHTOBBIC SABJICHUA U ITPOLECCHI, UCIIOJIb3Ys
(bI/I3I/I‘IGCKI/IC BCJIIMYUHBI: CKOPOCTH 3JICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI MW 4YaCTOTa CBETA, JSHEPIUA W UHMITYJIIbC (I)OTOHa, nepuon
nojaypaciiaaa, OSHEpPrusa CBA3M ATOMHBIX ANCP, IHIPU OIMMCAHUU
MMpaBUJIbHO TPAKTOBATH (I)I/I3I/IHGCKPII>'I CMBICJI UCIIOJIB3YCMbIX BCJIWYUH,
uX 0003HAUYCHHUA U CAWHUIIBI;, YKAa3bIBaATb q)OpMy.HI)I, CBA3bIBAOIUC
JaHHYIO (1)I/I3I/I‘-I€CKyIO BCIIMYUHY C APYI'UMU BCIIMYMHAMU, BBIYHUCIATH

3Ha4YCHHE (PU3NYCCKON BEITUIHHBI

11.6

AHamm3upoBaTh (PHU3MYECKHE MPOLECCHl W SIBICHHS, HCIIONb3Ys
¢usnueckre 3aKOHBl M TNPUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEZIOBATEIbHOTO M TMAPaIENbHOTO COCIUHEHUS TPOBOJIHUKOB,
3akoH Jxoyns — JleHa, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIMH, 3aKOH
NPSIMOJIMHEIHOTO PaclpOCTPaHEHHsI CBETA, 3aKOHBI OTPAKCHUsI CBETa,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHUWE OWHIUTEHHA A
¢dorodapdexra, 3aKOH COXpaHEHHUS DHHEPrHH, 3aKOH COXPAHEHHSA
UMIIyJbca, 3aKOH COXPAaHEHHMs DJICKTPUYECKOTO 3apsjia, 3aKoH
COXpaHEHMsS  MAaccoBOIO0  YHCIa, HOCTynIaTel  bopa, 3akoH
panMOaKTUBHOIO pacmajga, IMpH O3TOM pa3IndaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOS BBIPAKCHHUE U YCIOBHS

(TrpaHuLbl, 06J1aCTH) TPUMEHUMOCTH

11.7

OHpe,[[CHHTL HAIpaBJICHUC BCKTOPAa HWHAYKIMH MArHuTHOI'O II0JIA

IIPOBOAHUKA C TOKOM, CHUJIbL AMnepa H CHUJIBI ﬂopeHua

11.8

Ctpouth M ONHUCHIBaTH M300pa)K€HUE, CO3/1aBAEMOE  ILJIOCKUM

3€pKaJIOM, TOHKOW JIMH301

11.9

BBINONHATE SKCIIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3UYECKUX SIBICHUH U
MIPOLIECCOB C HCTOIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; TpH
3ToM (QOopMyIuUpOBaTh MpobieMy (3aady) M TUNOTE3y Y4eOHOTro
JKCIIEPUMEHTa,  cOOMpaTh  yCTAaHOBKY U3  MPEIONKCHHOTO

000py10BaHuUs, POBOAUTH OMBIT U (HOPMYITUPOBATH BBHIBOJIbI

11.10

OCYHICCTBJ'ISITI) npsAMbIC W KOCBCHHBIC HW3MCEPCHUA (1)I/I3I/I‘-ICCKI/IX
BCJIMYHH, IIpU 3TOM BBI6I/IpaTI) ONTHUMANbHEIA CII0CO0 U3MEPCHHUA U

HCIIOJIB30BaTh H3BECTHHIC METOJbI OLICHKU HOFpeIHHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCIOJIb30BaHUEM
IOpSMBIX ~M3MEPEHMH; TMPU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
(uKCUpOBaTh pe3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJE TaOIHIl ¥ Tpa(HKOB, JeNaTh BBIBOJBI MO pe3yJibTaTaM

HUCCIICAOBAaHUA




11.12

Cobmtonate mnpaBuia 0e€30MacHOrO Tpyna HpH  [POBEIEHUHU
UCCIEeIOBaHUNH B paMKax Yy4eOHOro »SKCIepUMEeHTa, Yy4eOHO-
HCCIIE0BATEIbCKOW M MPOEKTHON AEATEIBHOCTH C MCIOJIb30BaHUEM

U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYIOBAHHUS

11.13

Pemate pacu€THbIC 3amaun ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIEIBIO,
UCTONb3ysl (U3NYECKUE 3aKOHBI U TPUHIUIBL, HA OCHOBE aHAIM3a
yCIOBUS  3aZlaud  BBIOMpATh  (PU3UYECKYI0 MOJIeNb, BBIIETATH
(dbuzmveckre BeTUYHHBI U (POPMYIIBI, HEOOXOIUMBIEC ISl €€ PeIIeHuUs,
MIPOBOAUTH PACUETHI M OI[EHUBATh PEAIbHOCTH MOJyYEHHOTO 3HAUYEHUs

(bu3MYeCKON BEIUYUHBI

11.14

Pemars Ka4ueCTBECHHbBIE 3a7a4u: BBICTPAaNBATh JIOTUYECKHU
HENPOTUBOPECUMUBYIO LEMOYKY PACCYX IACHUW C OMOPOM HAa U3YUYCHHbBIE

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

11.15

Hcnonp3oBaTh MNpu  pelleHWH y4eOHBIX 3a/Jady  COBPEMEHHBIE
nH(GOPMALIMOHHBIE TEXHOJOTMH [JIsl TOWCKA, CTPYKTypUPOBAHMUS,
WHTEpIpEeTallil W TPEJCTaBICHUsA y4eOHOW M Hay4HO-TIOMYJISPHOU
nH(pOpMaIIUY, MOTYYEHHOW M3 Pa3INMYHbIX MCTOYHUKOB;, KPUTHYECKU

AHAJIU3UPOBATDH IMOJTYyYaCMYIO I/IH(I)OpMaI_II/IIO

11.16

OOBACHITh MPUHIIMIBI JACHCTBUS MAIllMH, TPHOOPOB M TEXHUYECKHUX
YCTPOWCTB; pa3iuyaTh YCJIOBUS WX O€30MAcCHOTO HCIIONB30BAHHUSA B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTH TpHUMEPHI BKJIa/la POCCUUCKUX U 3apyOexHBIX YUYEHBIX-
(U3HUKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY KAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

11.18

Hcrnonb30BaTh TEOpETUYECKUE 3HAHUS MO (DU3MKE B TIOBCEIHEBHOM
YKU3HHM JIJI o0ecrieueHns 0€30MacHOCTH MpU O0pallleHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, JJISI COXpPAHCHHS 3I0POBbS U

cOOJII0ACHHSI HOPM 3KOJIOIMUECKOro MOBEJICHUS B OKPYXKartollIel cpee

11.19

PaGotaTh B Ipymnmne ¢ BBINOJHEHHEM DPA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNIbl,  pAlMOHAIBHO  paCIpenesiTh
00sI3aHHOCTM M  IUIAHUPOBATh JESTENbHOCTh B  HECTAHIAPTHBIX
CUTyallUsiX, aJE€KBaTHO OLEHMBATh BKJIAJ Ka)XJIOr0 W3 YYaCTHHUKOB

IpYMIIbI B PELIEHUE pacCMaTpUBaeMOil Ipo0IIeMbl




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon
pa3neia

Koa nposepsiemoro
3J1eMeHTa

IIpoBepsiemble 31€eMeHTHI COAEPKAHMS

OU3NKA 1 METOJAbIl HAYYHOI'O [TIO3HAHU A

1.1

®uzuka — Hayka o npupoge. Hayunbie
METO/Ibl TI03HaHUs OKpYyXkaroliero Mupa. Poip
JKCIIEpUMEHTa U TEOpUU B  Ipoliecce

MIO3HAHUS IPUPOJbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (GU3HYECKUX SBICHUH W
npoueccoB. Hayunsle runoressl. @usnyeckue
3aKOHBI U TEOpHH. ['paHUIBl MPUMEHUMOCTH
¢bu3nIecKkux 3aKOHOB. [Mpunnun
coorBercTBUs. Pombp m MecTo (QU3MKH B
(dhopmMupoBaHUH COBPEMEHHOM Hay4YHOU
KapTUHBI MHpa, B IIPAaKTHUYECKOU

NESITSILHOCTH JI0JICH

MEXAHUKA

#i##HParti#KUHEMATHUKA

2.1.1

Mexannueckoe aBrmxkeHue. OTHOCUTEILHOCTD
MeXaHH4ecKoro asmwxkeHusa. Cucrema oTcuéra.

TpaekTopust

2.1

[lepememnienue, cKOpocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHE
MaTepUaTbHOM TOYKM, MX MPOEKIHH Ha OCH
CUCTEMBI KOOpJMHAT. Crnoxenue

MIEPEMEILEHUN U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSAMOJIMHEHHOE JIBI>KEHUE. I'padpuku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpPEHHS, IIyTH U [epeMeleHus

MaTepHaHLHOﬁ TOYKHU OT BPEMCHU




CBobOoaHoe mageHue. Y ckopeHrue cBOOOHOTO

nagcHusA

KpuBosnuneiinoe nBwxkeHue. PaBHOMepHOe
IBUKCHME  MaTepUajbHOM  TOYKH  IIO
OKPY’KHOCTH. YTIJIOBasi CKOpPOCTb, JUHEHHAas
CKOPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEMHUTENILHOE YCKOPEHUE

TexHuueckue  ycTpolcTBa: CIIUJIOMETP,
JIBIDKEHUE CHApsA0B, LEMHbIE U PEMEHHbIE

nepeaaduunu

IIpakTrueckue paboThI. N3mepenue
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUS] MEX]y IMyTSIMU, NPONICHHBIMU
TEJIOM  3a  IOCJIEOBaTEIbHBIE  pPABHbBIC
MIPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUU C HayaJbHOM CKOPOCTBIO, PABHOM
Hyt0. 3ydeHue ABWKEHHMS IIapuKa B BA3KOM
JKUJIKOCTH.  M3ydeHWe  ABWKEHHUS — Tela,

OpOILIEHHOT 0 TOPU30HTAIBHO

2.2

#i#HPari# IMHAMUKA

2.2.1

[punnun OTHOCHUTEIIbHOCTH lanunes.
ITepBriii 3akon HproToHa. HHepuuanbHbIe

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. IlpuHnun cynepno3unuu

CHUJI

223

Bropoii 3akoH HbproTOHa 111 MaTepuanbHOU
TOYKM B WHEPUUATHHOH CHUCTEME OTCUYETa
(UCO). Tpermit 3akoH HerloroHa ans

MaTepuaJIbHbIX TOUCK

22.4

3aKkoH BCCMUPHOTI'O TATOTCHHUS. Cuna TSKCeCTH.

HepBaﬂ KOCMHUYCCKasA CKOPOCTh. Bec tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUSA

CKOJIBXXCHUA n CHJIa TPCHUA ITOKOA.




Koapduunent tpenus. Cuna conpoTHUBIECHUS

IIpU ABUKCHUU TECJIA B dKUAKOCTHU HUJIU I'a3C

227

HOCTynaTCHLHOQ " BpamaTCJIbHOC ABUXKXCHUC

a0COJIIOTHO TBépI[OFO TCl1a

2238

MOMEHT CHJIBI OTHOCHUTEIIBHO OCU BpalCHHS.
[lievo cunbl. YcnoBus paBHOBECHS TBEPIOIO
tena B UCO

229

TexHudeckue  yCTpPOMCTBA:  MOJILIUITHUKY,

ABUIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTrueckue pabotTel. M3yueHue NBHKEHUS
Opycka 1O HaKJIOHHOM IJIOCKOCTH O]
JNEUCTBUEM HECKOJIbKUX cwil. Mccnenosanue
3aBUCUMOCTU CWI YNPYTIOCTH, BO3ZHUKAOIIUX
B nedopMupyeMoil MpyXKHHE MU PE3UHOBOM
oOpasiie, OT BEJWYMHBI HUX JedopMaluu.
HccnenoBanue ycioBuii paBHOBECUS TBEPIOIO

TCJIa, UMCIOIICTO OCh BpalliICHUS

23

#i#Pari##3AKOHDBI COXPAHEHN A B MEXAHUKE

NMnynec MaTepHalbHOM TOYKH, CHUCTEMBI

23.1 MaTepUaJbHBIX ToueK. MMIynbc culbl H
M3MEHEHHE UMITYJIbCca Tela
3 3akoH coxpaHeHuss wummnyiasca B HCO.
o PeaktuBHOE fABUXEHUE
233 Pa6ora cuibl
234 MontHocTb CUIIBI
53s Kunernueckas sHeprus MaTepHaaIbHON TOUYKH.
o TeopeMa 0 KWUHETUYECKOUN SHEPTUH
IlorenumaneHas dHeprus. I[loreHnmanpHas
36 SHEprus yIpyro ne(pOopMHUPOBAHHON
o npyxuHsl. IloTeHuuanbHas »HEprus Tea
BOJIN3U TIOBEPXHOCTH 3eMJIU
[loreHnuanbHble U HEMOTEHIMATIbHBIE CHIIBI.
2.3.7 CBs3b pabOThl HEMOTEHUUAIBHBIX CHI C

HN3MCHCHUCM MEXaHHUYECKOI OHEPTUn




CHCTCMbI TCII. 3akoH COXPAaHCHUA

MEXaHUYECKOM OHCPIrun

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS
53.0 TexHudeckue yCTpOWCTBA: JBHKEHHUE PAKET,
o BOJOMET, KOIIEP, IPYKUHHBIN [TUCTOJIET
[Ipaktnueckue pabotel. I3ydenue cBs3u
2310 CKOPOCTEM TeJI IPU HEYNpyrom ynape.

HccnenoBanue cBsA3u  pabOTBl  CWIIBI  C

H3MEHEHHEM MEXaHHUYeCKOM OHCPIUU TCJia

MOJIEKVYIJIAAPHASA ©®U3UKA 1 TEPMOAMHAMUKA

3.1

#HH#Par###OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KHUHETUYECKOU TEOpHH. BpoyHnosckoe
neuxenue. uddysusa. Xapakrep IBUKESHUS U

BSaHMO)IefICTBI/IH JacTull BEIICCTBa

Mopnenun CTpoeHHs] Ta30B, JKUAKOCTEH U
TBEPABIX TeN U  OOBIACHCHHE  CBOWCTB

BEIIECTBA HA OCHOBE ATHX MOJICICH

Macca MOIJICKYJL. Konunuecto BCIICCTBA.

[ToctrosnHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. [lkana remneparyp Lieabcus

Mogens  upeansHoro  rasza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOU

TCOpHU UJICAJILHOT'O Ir'a3a

AOcomoTHas Temrepatypa Kak Mepa CpemHei
KHMHETUYECKOM SHECPTIUU TCIJIOBOI'O IABUIKCHUS

yactul rasza. [llkana remneparyp Kenbuna

VpaBuenne Kianeiipona — MeHzeneesa.

3akoH /lanbToHa

I'azoBeie 3ak0HBI. M30mpoOIIECCH B UIC€AIBHOM
ra3e C IIOCTOAHHBIM KOJIMYECCTBOM BCHICCTBA.

u30TEepMa, U30X0pa, u300apa




Texnuueckue  ycTpo¥cTBa: TEPMOMETD,

O6apomeTp

3.1.10

[Ipaktuyeckue paboTsl. M3mepenue macchbl
BO3/lyXa B KJIacCHOM koMHare. Mccienosanue
3aBUCUMOCTHU MEXKy ITapaMeTpaMH COCTOSHUSA

Pa3pPCIKCHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKA

3.2.1

TepmonuHamuueckass cucrema. BHyTpeHH:s
JHEpPIrus TEPMOJAMHAMUYECKOM CHUCTEMBl H

CIIOCO0BI €€ U3MEHEHUS

322

KonnuectBo TemnoTsl 1 paborta. BHyTpeHHss

OHCPIrusa OAHOATOMHOI'O UACAJIBHOIO I'a3a

323

Buasl Ttemnmomepenauu: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3NydeHHe. TermoéMKOCTh Tena.
VYienpHas TEIUIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPU TCILIONCPCaavcC

324

[IepBb1it 3ak0H TepmoauHaMUKHU. [IpuMeHenue
IIEPBOTO 3aKOHa  TEPMOJUHAMUKHU K
n3onpoueccam. ['padudeckass MHTEpIpeTaLIUsSI

paboThl Taza

3.2.5

TemmoBble mamuubl. [IpUHIUIBL TEWCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpruu
B TemioBbIXx MammHax. KoaduuueHnt
none3noro  ngeiictBus  (manee —  KIIM)

teroBoit Mamunbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocTs  mpoleccoB B MPHUPOJE.
TeruoBele JBUTATEIIN. OKoJ0rn4ecKkue

pOoOIEMBI TETIIOIHEPT e THKU

3.2.7

Texnuueckue YCTpOWCTBa: J(BUTaTeJlb
BHYTPEHHETO CrOpaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUTTUOHCD

3.2.8

[IpakTuueckue padotsl. 3mepenue yaenbHOU

TEIIOEMKOCTH
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###Par###AI'PEI'ATHBIE COCTOAHMA BEHIECBA. ®A30BbIE

I[NEPEXO/IbI

3.3.1

[TapooOpazoBanue u KoHIeHcanus. Mcnapenue
u KUIICHHE. Y nenbHas TEIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI

KHUIICHUA OT JaBJICHHUA

332

AOCOI0THAE W OTHOCUTEIIbHAs BIIAXKHOCTH

BO3ayxa. HacelleHHbIN nap

333

Teépnoe TEJO. Kpucranmmueckue "
amop(dHble Terma. AHH3OTPONUS CBOWCTB
KpUCTAJLJIOB. Kunkue KpUCTAJUIBL.

COBpCMeHHHe MaTepuabl

334

[lnaBnenue wu Kpucrayusauus. Y IaenbHas

TeruioTa miasiaeHus. Cyonumanus

335

VYpaBHeHHe TEII0BOro Oananca

3.3.6

TexHudeckne yCTpPOWCTBA: TUTPOMETp U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTHH
IIOJIyYEHUSI COBPEMEHHBIX MaTEPHAIOB, B TOM

YHCJIC HAHOMATCpUaJIOB, 1 HAHOTCXHOJIOTUH

3.3.7

[IpakTnueckue paboThL. N3mepenune

BJIA)KHOCTH BO3aYyXa

OJIEKTPOJJUHAMUKA

4.1

###HPariH## I JIEKTPOCTATUKA

4.1.1

Onexrpuzauus Ten. DIeKTpUUecKuil 3apsaa. [Isa

BUa SJICKTPUYICCKUX 3apsa10B

[IpoBoaHMKH, IHUBIJIEKTPUKHA Hu

IIOJIYIIPOBOAHUKU

4.13

3aKOH COXpaHEHHs HIEKTPUIECKOT0 3apsiia

4.14

B3aumopetictue 3apsinoB. 3akon Kynona

DIIEKTpUYECKOE noJe. Hanpsxénnocts
3JEKTPUUYECKOTO TOJIA. [TpuHnun
cyneprno3uruu.  JluaMM ~ HanpsHKEHHOCTH

OJICKTPHUYCCKOI'O I10JIA




Pabota cun QJICKTPOCTATUYCCKOI'0  ITOJIA.

ITorenmuan. Pa3nocTh MOTEHIIUATIOB

4.1.7

HpOBOILHI/IKI/I U OUDJICKTPUKU B MOCTOAHHOM
QJICKTPUICCKOM IoJIc. I[I/ISJICKTPI/ILICCKEIH

MMPOHUITACMOCTDb

ONEeKTPOEMKOCTD. Konnencarop.
ONEeKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCATopa.

3Hepr U 3apSKCHHOIO KOHACHCATOPa

TexHudeckue  yCTPOMCTBA:  AJIEKTPOCKOIL,
3JIEKTPOMETP, DJIEKTPOCTATUYECKask 3alluTa,
3a3eMJICHHE AJIEKTPONpPUOOPOB, KOHIEHCATOP,

KCEPOKC, CTPYHHBIN IIPUHTED

4.1.10

IIpakTrueckue paboThI. N3mepenue

ANIEKTPOEMKOCTH KOH/ICHCATOPA

4.2

HHHPar###TIIOCTOSHHABIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

VcnoBus CyHmCCTBOBAaHHA IIOCTOAHHOTI'O

4.2.1 3JeKTpUYecKoro Toka. Mcrounuku Toka. Cuna
TOKa. [I0CTOSIHHBIN TOK
422 Hamnpsokenue. 3akon Oma i1 yyacTka Lenu
Y DJIEKTPUYECKOE COMPOTHUBJIECHUE. Y IEIbHOE
o COIMPOTHUBIICHUE BEIIECTBA
454 [TocnenoBarensHoOE, napajulesibHOE,
o CMEIIaHHOE COeIMHEHHE TPOBOHUKOB
Pabora snexTpuueckoro Toka. 3akoH Jxkoyss
4.2.5
— Jlenua
4.2.6 MoIHOCTb NEKTPUYECKOTO TOKA
anexTpoaBmwxkymnas cuina (manee — I/C) u
427 BHYTPEHHEE CONPOTUBICHUE UCTOYHHKA TOKA.
o 3akon Oma i1 mnoJaHOM  (3aMKHYTOM)
anekTpuyeckoil nenu. Kopotkoe 3amblkaHue
DneKTpoHHas IIPOBOAMMOCTh TBEPIBIX
4.2.8 METa/NIOB.  3aBUCHMOCTb  COIIPOTUBIICHUS

METaJJIOB OT TeMnepaTypsbl.




CBepXIpoBOIUMOCTh

4.2.9

OnexTpuueckuid TOK B Bakyyme. CBolicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

[onynpoBonuuku. CoOCTBEHHAs M TPUMECHAas!
IIPOBOAMMOCTD TOJYNPOBOJHUKOB. CBoiCTBa

p-n nepexoa. [TonynpoBoaHUKOBEIE TPUOOPHI

4.2.11

DONEeKTpUYecKUd  TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JUCCOLMAIIHA.

DnexTponaun3

4.2.12

DIIEeKTPUUIECKUI TOK B raszax.
CaMOCTOSITEIBHBIE M HECAMOCTOSTEILHBIN
paspsaa. PaznuuHble TUNBI CaMOCTOSITEIIBHOTO

paspsaa. Monnus. [1nasma

4.2.13

Texnuueckune YCTPOWCTBA: aMIIepMeETD,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTpOHAr peBaTENIbHbIE npudopHI,
3JIEKTPOOCBETUTENBHBIE TIPUOOPBI, TEPMOMETP
COIPOTHBJIIEHUS, BaKyyMHBII hivs ()i
TEPMHUCTOPHI " (oTope3nucTopsl,

HOJ]prOBO,[[HHKOBBII’I Auoa, raJlbBaHHKa

4.2.14

[IpakTnueckue paboThI. N3yuenue
CMEIIAaHHOTO COEIMHEHHs PE3UCTOPOB.

WN3mepenne OJIC ucrouyHuka TOKa M €ro
BHYTpPEHHEro comnportuBieHus. HaOmronenue

QJICKTPOJIMN3a

11 KJIACC

Kon Koanposepsiemoro
pasaeJa 3J1eMeHTAa

HpOBepﬂeMLIe 3JIEMEHTBI COACPKAHUSA

4

SJIEKTPOAMHAMMUMKA

#HPari#MAT HUTHOE I1OJIE. DJIEKTPOMATI'HUTHA S UHAY KN A

4.3
4.3.1

IlocrosstHHble Mar"HuThbl. B3anMmoneicTsue

IIOCTOSAHHBIX MaroHuToOB




4.3.2

MaruutHoe 10ne. BekTop MarHuTHOU
uHayKuud.  [lpuHmun — cynepno3unuu.
Jlunun MaruutHOM wuHAYKIMU. KapTtuna
JIMHUM  MAarHATHOW  MHAYKUMU  TOJA

IIOCTOSHHBIX MaroHuToB

433

MarautHoe ToJ€ TPOBOJHHUKA C TOKOM.
Kaptuna nuHMI 1O JJIMHHOTO TPSIMOTO
MPOBOJAHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIpOBOAHMKA, KAaTYIIKHW C TOKOM. O1bIT
Opcrena. BzaumoeicTBre NPOBOIHUKOB C

TOKOM

434

Cuna Amrnepa, €€ MOJlyJIb U HallpaBJICHUE

4.3.5

Cuna JlopeHiia, e€ MOTyJIb U HAIIPABJICHHE.
JIBrokeHuEe  3apsKEHHOM — 4acTUIBl B
OJIHOPOJIHOM MAarHuTHOM Toyie. PabGora

cuiel JlopeHia

4.3.6

SIBneHue BHCKTpOMaFHHTHOﬁ HWHAYKIOUN

4.3.7

IToTok BCKTOpa MarauTHOMN HHAYKOUN

4.3.8

O/1C nHAyKUMH. 3aKOH JIEKTPOMarHUTHOM

nHaykuuu Papanes

4.3.9

BuxpeBoe onekrtpuueckoe mone. IC
HHAYKIOUA B IIPOBOJHUKE, IBUKYIICMCA
MMOoCTYyNnaTeJibHO B OAHOPOJAHOM MAarHuTHOM

I10JIC

4.3.10

[IpaBuio Jlenna

4.3.11

NHayKTUBHOCTD. SIBIIEeHME CAMOMHAYKIWH.

OJIC camonHAYKIUH

4.3.12

9Hepr1/m MAaroiuMTHOIO IIOJIsI KaTyHIKU C

TOKOM

4.3.13

9J'ICKTp0Mal"HI/ITHOC I10J1€

4.3.14

TexHuueckue yCTpOfICTBElI IIOCTOSAHHBIC
MAar"HuThI, QJICKTPOMAIrHUTHI,
QJICKTPOABUTATCIIb, YCKOpUTECIIN

QJICMCHTAPHBIX YaCTUL], THAYKIHOHHAs IICYb




4.3.15

[IpakTnyeckue paboTHL. N3yuenue
MarHUTHOTO IIOJII KAaTyIIKH C TOKOM.
HccnenoBanue NE€WCTBHA  MOCTOSHHOTO
MarHuTa Ha pamMKy ¢ TokoMm. Mccinenosanue

SIBJICHUS SHCKTPOMaFHHTHOﬁ WHAYKIOUHU

KOJIEBAHMA 1 BOJIHBI

5.1

##HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenbHass  cucrema. CBOOOIHBIE
KosieOaHus. ['apMOHHUYECKUE KOJeOaHUs.
[lepuon, wuactora, amrumatyna U (asa

KOJIeOaHui

[IpyxuHHBI MasTHUK. MaTteMaTuyeckuit

MasATHHUK

VYpaBHEHHE TapMOHMYECKHX KOJeOaHMi.
Kunematnueckoe 51 JTUHAMHUYECKOE

OIMCAaHUE KOe0aTeIbHOr0 IBUKEHUS

[IpeBpamenue SHEPIUM pu
rapMOHMYECKUX  KOJeOaHUsX. Css13b
aAMIUIUTY IBI KoJieOaHuit HUCXOJHON
BEJIMYMHBI C aMIUIUTyJaMu KoseOaHui eé

CKOPOCTH U YCKOPEHUs

Konebarensuslit  koHTYp.  CBOOOAHBIE
AJIEKTPOMarHUTHBIE KoJieOaHus B
U/ICAIBHOM  KOJe0aTelnbHOM  KOHTYDE.
AHanoruss MEXIy MEXaHUYECKUMH U
AJIEKTPOMAarHUTHBIMU KOJICOaHUSMHU.

®opmyina Tomcona

3aKOH COXpaHEHHUsS 3HEPIUU B UACAIBHOM

KoJieOaTeIbHOM KOHTYpPE

BoiHyX€HHBIE MEXaHUUYECKHE KOoJeOaHusl.
Pesonanc. Pe3onancnas KpHUBasl.
BriHyX1eHHBIE DJIEKTPOMArHUTHBIE

KoJIcOaHus.

Ilepemennbii  TOk.  CHHycOMIANbHBIN




HepeMeHHLIﬁ TOK.

MomHocTb [IEPEMEHHOT O TOKA.
AMIIIUTYJHOE U JEUCTBYIOLIEE 3HAUYECHUE

CHJIbI TOKA U HAIIPSIZKCHUS

5.1.10

Tpauncdopmarop. [IponsBoactso, nepegaya
U MoTpeOsIeHNe 3JIEKTPUUYECKOW SHEPIUU.
DKOJIOTUYECKUE PUCKU MPU MPOU3BOJACTBE
INEKTPUYECKON  DHEPIUH. Kynstypa
HCIIOJIb30BaHUS 3JIEKTPOIHEPIUU B

HOBCCHHCBHOﬁ KHN3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicMorpad,
JIEKTPUYECKUI 3BOHOK, JIUHUU

QJICKTpOoIICpcaad

5.1.12

IIpaxtiueckue pabotsl. MccnenoBaHue
3aBHCUMOCTH TEpUOJIa MaJbIX KojeOaHWH
rpy3a Ha HUTU OT JAJUHBI HUTH U MAacChl
rpy3a. HccnenoBanue nepeMeHHOro TOKa B
LEeNH W3 IOCJIEJOBATENBHO COEINHEHHBIX

KOHACHCATOpAa, KaTYUIKH 1 PE3UCTOPa

5.2

#HPari#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. Ilepuon. Ckopoctb
pacrpocTpaHeHuss W JUIMHA  BOJIHBIL

HOHepe‘lHLIe " MPOAOJIbHBIC BOJIHBL

522

#H#HPar#t# Nurepdepentys u qudpakuus

MCXaHHNYCCKHUX BOJIH

5.23

3Byk. CKOpOCTh 3ByKa. I'pOMKOCTB 3BYyKa.

Bricora Tona. TemOp 3ByKa

524

DONEeKTpOMarHUTHbIE  BOJHBIL. Y CJIOBHUSA
M3JIy4eHUsI  DJEKTPOMAarHUTHBIX  BOJIH.
B3anmuas opueHranus Bektopos E, B u v

B JICKTPOMAarHUTHOM BOJIHE B BAKyyMe

5.25

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:

OTpaXCHUC, MPCIOMIICHUC, MOJApHU3alusd,




mudpakuus, uHTepdeperuus. CKoOpocTb

QJICKTPOMATrHUTHBIX BOJIH

5.2.6

[MIxana DJIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHHE 3IIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHI_II/IHBI paaruocCBA3Un U TCIICBUICHMUS.
Pa,Z[I/IOJ'IOKaLII/IH. SHCKTpOMaF HUTHOC

3arpsiI3BHCHUC oxpy;xalomeﬁ Cpeabl

528

TexHuueckue yCTpPOMCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTBI, YJIBTPa3ByKOBast
NUAarHoCTHUKa B TEXHUKE U MEIMIMHE,
pamap,  paaMONpPUEMHHUK,  TEJIEBU3O0D,

anTeHHa, Tenedon, CBU-neup

53

###PariH#OIITUKA

5.3.1

[IpssMosIMHETHOE PAcCIpPOCTPAHEHUE CBETA

B OJIHOPOJIHOM cpexe. Jlyu cBeTa

532

OtpaxeHue cBeTa. 3aKOHBl OTPaXKEHUS
cBeta. [loctpoeHne M300paXkeHuid B THIOCKOM

3epKase

533

[penomiieHne cBeTa. 3aKOHBI TPEIOMIICHFIS
CBeTa. AOCOIIOTHBIH IOKa3aTeb

MIPEIOMIICHHUS

534

[Tonmoe BHYTpPEHHEE OTpaXKCHHE.
[IpenenbHblid yroyl MOJHOTO BHYTPEHHETO

OTpAKEHUS

535

Hucnepcust cBeta. CloXHBI  CcOCTaB

Oenoro cBera. Llser

53.6

Cobuparoliue ¥ pacceuBarolIUe JIMH3BI.
Tonkass nuH3a. DOKYyCHOE paACCTOSHUE H
ONTHYEeCKass  Ccuja  TOHKOW  JIMH3BIL
[TocTpoenne n3006pakeHni B COOMPArOIITIX
U pacceuBalmmX JuH3aX. Dopmyna
TOHKOM JWH3EL. YBeIWYEHHE, JaBacMoe

JIMH30U




5.3.7

Hpenenm MNPUMCHHUMOCTHU FGOMeTquCCKOﬁ

OIITUKH

53.8

Wntepdepenumss  cBera.  KorepeHTHbIe
HWCTOYHUKHU. YcnoBus HAOIIOICHUS
MaKCUMyMOB u MHUHHMYMOB B
UHTEp(PEpEeHIIMOHHON KapTUHE OT JABYX

CI/IH(ba?:HBIX KOTCPCHTHBIX HCTOYHHUKOB

539

Hudpakuus  cBera.  JudpaxiroHHas
pemérka. YciaoBue HAOIIONEHHS TJIABHBIX
MaKCHMYyMOB npu naJeHAN
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(PaKIIMOHHYIO PEIIETKY

5.3.10

Honxpmaunﬁ CBCTa

5.3.11

TexHudeckue yCTpOMCTBA: OYKM, JIyIIa,
¢doroanmnapar, NPOEKIMOHHBIA amnmapar,
MHUKPOCKOII, TEJIECKOTI, BOJIOKOHHAsI
OIITHKA, TU(ppaKIUOHHAS pemeéTka,

IoJsIpona

5.3.12

IIpaxTHueckue paboThI. N3mepenne
nokasaress npenomieHus. MceciaenoBanue
CBOMCTB  HW300pakeHWMH B  JIMH3aX.

HaGmonenue qucnepcuu cBeTa

BJIEMEHTHI CIIELIUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

6.1

I'pannubl IPUMEHUMOCTH  KJIACCUYECKOU
MEXaHUKHU. ITocTynatsl TEOPUHU
OTHOCHUTEIILHOCTH: WHBAPUAHTHOCTh
MOZYJII CKOPOCTHM CBETa B BaKyyMe,

MPUHIUIT OTHOCHUTCIIBHOCTH OUHIITEHHA

6.2

OTHOCUTENIBFHOCTD OIHOBPCMCHHOCTH.
3aMeIUICHI/IC BPpEMCHU U  COKpAIICHHC

JUINHBI

6.3

DHeprus ¥ UMIYJILC CBOOOIHOM YaCTHIIBI

6.4

CBsi3b Macchbl C DHEpPrued M HMITYJIbCOM

CBOOOAHON 4YacTUIBl. OHEPrus IMOKOA




CBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3NKA

#i#HPar###JIEMEHTBI KBAHTOBOM OITTUKU

®otonbl. Popmyna [Inanka cBs3u sHEPrUU
7.1.1 ¢boToHA C ero 4YactoTol. OHeprus H

UMITyJIbC (POTOHA

OtkpeiTHe U ucciaegoBanue Ghotodddekra.

7.1.2 Omeritet - A CromeroBa.  3aKoHBI
dhoToarddexra
VYpaBHeHue OUHIITENHA VIS
7.1.3 dboTorddexra. «Kpacnas TpaHUIa
dboTorddexra
7.1.4 Hasnenue cBeta. OnbiTel [1.H. JIeOGenena
7.1.5 XUMHUYECKOE JICVCTBUE CBETA

Texuudeckue ycTpoHcTBa: (DOTOIIEMEHT,
7.1.6 ¢doronaTuuK, COJIHEYHAas Oarapes,

CBETOOHNOO

CTPOEHUME ATOMA

Monens aroma Tomcona. OmbITEI
7.2.1 Pezepdopna o ucciie1oBaHNI0 CTPOSHUS

aToMa. HHaHCTapHaH MOACIb aTOMa

[Toctynatet Bbopa. Nznyuenune u
norjoueHne (OTOHOB TpU  IMEpexoje
7.2.2 aToMa C OJIHOTO YPOBHS DJHEpPruu Ha
npyroi. Buasl ciektpoB. CHekTp ypoBHEN

SHEPruM aToMa BOJIOPOAA

BonHoBrle cBoMcTBa YyacTUll. BOJHBI e

bporis. KopmyckynsipHO-BOJIHOBOM
723 ayamm3Mm. Judpakous SIEKTPOHOB — Ha
KpHCTaIax
794 CroHTaHHOE U BBIHYXIACHHOE HU3ITyYCHHE.

Y eTpoiicTBO U IPUHIUIT PabOTHI Jiazepa

7.2.5 TexHuueckue yCTpOMCTBA: CHEKTPaJbHBIN




aHanmu3 (CIEeKTPOCKOI), J1a3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnyeckue  pabotel.  HaGmonenue

JIMHEUYaTOTO CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoasl HaOMOAEHUS W  PETUCTPALUH

QJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpeITHE  PagMOAKTUBHOCTH.  OTIBITHI
Peszepdopna mno ompenenenuiro cocraBa
paMoakTUBHOTO  m3iydeHus. CBoiicTBa
anb(a-, 6eTa-, raMMa-m3TyueHus. Bimsiaue

PaaAnOaKTUBHOCTH HaA JKUBBIC OPraHN3MbI

7.3.3

OTkpblTHE  TPOTOHA W HEUTpOHAa.
Hyxnonnass momens siapa ['eiizenbepra —
WBanenko. 3apsa snpa. MaccoBoe 4uCIoO

sapa. M3oronsl

7.3.4

Anba-pacma. DIIeKTPOHHBII u
ITO3UTPOHHBIN Oeta-pacnan. lNamma-
U3ITyYEHHUE. 3aKOH  paJAMOaKTUBHOIO

pacmana

7.3.5

OHeprus CBS3M HYKIOHOB B  sJIpe.

Anepusie cuibl. Jledekt Macchl siapa

7.3.6

Anepuble peakuuu. JleneHWe W CHHTE3

sep

7.3.7

S nepusrit peaxTop. TepMosiniepHbIi
cunte3. [IpoOiembl M  MEPCHEKTUBBI
SIAEPHOM  DHEPreTHKHU.  IJKOJOTMYECKUE

ACIICKTHI H)ICpHOfI SHCPICTUKHA

7.3.8

DnemeHTapHble  4YacTulbl.  OTKpbITHE
MO3UTPOHA. OyHIaMeHTalIbHbIE

B3aUMOIEHCTBU

7.3.9

TexHuueckue  yCTpOWCTBA:  JIO3UMETP,
kamepa Bunbcona, suepHbIi peakTop,

aroMHas OoMOa




7.3.10

IIpaktnyeckue pabotsl. HccnenoBanue
TPEKOB 4aCTHUI] (mo TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro Heba. Co3Be3nus, spKue

3Bé3IIbI, IIJTaHCThI, UX BUAUMOC ABUKCHHUC

8.2

Comnueunas cucrema. llmaHeTsl 3€MHOU
prHHBI. HJIaHeTBI-I‘ UTaHTHhI nu nx
CHYTHI/IKI/I, KapHI/IKOBBIe IIJIAHCTHI. MEUILIG

tenra COTHEYHON CUCTEMEL

8.3

Conane, ¢ortochepa wu  atmocdepa.

CoHeuHas akTHBHOCTD

8.4

Hcrtounuk sneprum CosHia u 3BE371

8.5

3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaIHyC, TEeMIIepaTypa,
1504 B3aMOCBSI3b. Hunarpamma
«CHEKTPAJIbHBII  KJIACC — CBETHUMOCTB.
3BE31bl  TJIABHOW  MOCIIEI0BATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETHMMOCTBY» JIJIst

3BE3]1 TTIABHOI ITOCICA0BATEIIEHOCTH

8.6

###Par###BuayTpennee  cTpoeHHe  3BE3.
CoBpemeHHbIE IIPEJICTABIICHUS 0
MMPOUCXOXKACHUN W 3BOJIIOIUU COHHLIa u

3BE31. DTkl )KU3HU 3BE3

8.7

Mneunsiii  Ilyte — Hama ['anakTuka.
CrnupanbHas CTpykTypa  l'anmaktukwy,
pacnpeneyieHue 3BE31, Trasa W IbUIH.
[lonoxxenne u pgBuwxenne ConHoa B
lamaktuke. Ilmockass u  cdepudeckas

noacucTeMsl 'amakTUKu

8.8

Tunel ramaktuk. PagworamakTwku H

KBa3apbl. YEpHBIE ABIPHI B sAPAX TATAKTUK

8.9

Bcenennas.  Pacmupenne — BceesieHHOM.

3akon Xa0OOya. PaszOeranue rajmakTuk.




Bospact u pamuyc BcenenHou, Tteopus
bosbmioro B3peiBa. Mognens  «ropsuen

Bcenennoit». PenukToBoe n3inyueHue

8.10

Macmirabnass  cTpyktypa  BceeneHHOM.
Meraranaktuka. Hepeménusle mnpoOieMsl

aCTPOHOMHUH







