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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YpOBHS Ha YPOBHE CpPEIHErO OOIIEro
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE IMOJIOKEHUW W TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOH 00pa3oBaTeIbHOM Mporpammel, npeactaBieHHbix B OI'OC
COO, a Ttaxxke ¢ yu€roM (deneparbHOl paboyell MporpaMMbl BOCIUTAHUS U
KOHIICNIMK TpenojaBanus yuyeOHoro mnpeamera «Puszmka» B 00pa3oBaTeNbHBIX
OpraHMu3anUsIX Poccuiickon Oenepanuy, peann3yrommx OCHOBHBIE
o0pa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mporpamMmbl MO (HU3UKE HaAMpaBieHO Ha (HopMUpOBaHHE
€CTECTBEHHO-HAyYHOM KapTuHbl Mupa oOyuvarommxcst 10-11 kiaccoB mnpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-JEATEILHOCTHOIO
noaxonaa. I[Iporpamma mo ¢usmke coorBerctByeTr TpeboBanusm DI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTaM
o0yueHHs, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh peaIn3alli MEKIPEIMETHBIX
CBs3el (U3MKM C €CTECTBEHHO-Hay4YHbIMM Y4eOHbIMU mpenMeramu. B Hel
OTIpEEIISAIOTCS OCHOBHBIE LIETU M3Y4YeHHUs (U3MKH Ha YpOBHE CpPEAHEro OOIIEero
00pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTATBl OCBOEHUS Kypca (PU3HMKHU: JTUYHOCTHBIE,
MeTarnpeaMeTHbIe, IpeIMETHbIE (Ha 0230BOM YpOBHE).

[Iporpamma no gu3rke BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHS Kypca GU3UKU HAa 6a30BOM YPOBHE, B

TOM YHUCJIE TPEAMETHBIE PE3YJIbTAThI MO rojamM O0y4YEeHUS,

e coJepxkaHu€ yueOHOTO mpeameTa «Du3uKay mo rojgaM o0ydeHus.

dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyMHas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU# 00 okpy:xatouieM Mupe. [IIKoabHbIN Kypc (PU3UKHU — CUCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHHMH, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpaduei W actpoHomueid. Mcmonb3oBaHHE H  AKTHBHOE
NpUMEHEHUE (PU3NYECKUX 3HAHUW  ONpeNenseT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TOJYyYEHHUsI HOBBIX MaTEpHaIOB C 3a/IaHHBIMU CBOWCTBAMHU U JPYTHUX.
N3ydenne ¢u3Mku BHOCUT OCHOBHOW BKJIaJ B (POPMHpPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MUpa oOyyaromwuxcsi, B (GOpMUPOBAHUE YMEHUM MPUMEHSIThH
HAy4YHBIA METO]I MO3HAHUSI IPU BHITIOJHEHUU UMHU YY€OHBIX UCCIEAOBAHUM.

B ocHOBy Kkypca ¢usMku i1 ypOBHS CpEAHEro oOIIero oOpa3oBaHMS
MOJIOKEH psJ UJIed, KOTOphIE MOXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
OCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/esioB (PU3MKH, BKIHOYAET KaK
BOIIPOCHI KJIACCUYECKOI, TaK U COBPEMEHHOMN (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUUM C HeW MaTepuan Kypca (QU3HKU
o0beMHEH BOKpYr (u3uueckux Teopui. Beaymmm B Kypce sBisercs
(opMHUpOBaHUE MPEICTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJie.

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

Hoes npuxnaonou uanpaenrennocmu. Kypc @usukn mnpezmnonaraet
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKHX M TE€XHOJOTMYECKHUX MPHUIOKEHUN
W3YUYCHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercsi TOCPEICTBOM BBEICHHUS DIIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOJieMaM 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
oOpasoBanus sBIAIOTCS (pusmyeckue Teopuu (popmupoBaHHEe TPENCTABICHUN 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).

CucTteMHO-IeATENBHOCTHBINA TOIX0 B Kypce (U3UKH pean3yercsl Mpexse
BCEro 3a CUET OpraHu3alud IKCIEPUMEHTATIBHOU JAESITEIbHOCTU O00YyYaroluXcsl.
st 6a3oBoro ypoBHsS Kypca (U3UKA — OTO HCIOJb30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JIaOOpaTOpHBIX pabdoT,
KOTOpbIE B mporpamme no (pusuke oObeIUHEHBI B OOLIUMNA CIHCOK YUYEHHUYECKUX
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 yAENAETCS PEUIEHUI0 PAaCUETHBIX U KaueCTBEHHBIX
3aaa4. [Ipu 3TOM i pacdyE€THBIX 3aJa4 MPUOPUTETOM SIBISIOTCS 33/1ayd C SIBHO
3aJJaHHOM (PU3UYECKON MOJEIBIO, TO3BOJIAIOIINE IPUMEHSTh H3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, Tak U UHTETpUpPYS 3HAHUS M3
pasHbIX pa3aenoB. JlJig KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJaHHs Ha
OOBsICHEHHE TPOTEKaHUs (UINYECKUX SIBICHUH W TPOIECCOB B OKPYIKAIOIICH
KU3HHU, TpeOyromme BhIOOpa (U3MYECKON MOJENU IS CUTyalld MPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO K MarepuaibHO-
TEXHUYECKOMY OOECIICUCHHUI0 Y4YeOHOTO Tpolrecca 0a30BbIi ypOBEHb Kypca
(U3MKKU Ha ypOBHE CpeHEro o0LIero 00pa3oBaHus TOMKEH U3y4aThCsl B YCIOBUSIX
IpeIMEeTHOro KaOuHeTa (U3WKK WIM B YCIOBUSX WHTETPHPOBAHHOTO KaOWHETa
NpPEAMETOB E€CTECTBEHHO-HAYUYHOIro IMKJIa. B kaOuHere (U3UKU JOKHO OBITh
HEeo0XoauMOe J1abopaTopHOe OO0OpYyAOBAaHHME JMJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme o (pU3UKe YUEHHYECKUX MPAKTUYECKUX pabOT U JIEMOHCTPALMOHHOE
000py0BaHUE.

JleMoHCTpanmoHHOE 00OpyaoBaHuEe (opmMupyercs B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTHU M  OOECIEeYUBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3UKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAHMUSI ~M3Y4YaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPUYECKUX U
(dyHIaMEHTaIBHBIX 3aKOHOB, HX TEXHUYECKUX TPUMEHEHU.

JlabopaTopHoe 00OpynOBaHHE MJII YUYEHUUYECKHX MPAKTUYECKUX padoT
(GopmMupyeTcss B BHJI€ TEMaTUUYECKMX KOMILJIEKTOB M OOeCreuuBaeTcs B pacuére
OJTHOTO KOMIUJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4ecKHe KOMIUIEKTHI
7a00paTOPHOTO OOOPYIOBAHUS JIOJDKHBI OBITh IMOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W LHU(POBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE LIU(PPOBBIX J1a00OpaTOPUH.

OOydeHne OCYIIECTBISIETCS TPH  TMOJEPIKKE LlenTpa o00Opa3zoBaHuUs
€CTECTBECHHO-HAyYHOM HANPAaBICHHOCTH «Touka pocTa», KOTOpPBIA CO3MaH I
pa3BuTHST y  OOydYaromIMXcsi ~ €CTECTBEHHO-HAyYHOH,  MaTeMaTHYEeCKOM,
UH(POPMAIIMOHHON TPaMOTHOCTH, (POPMHUPOBAHUS KPUTUYECKOTO U KPEATUBHOTO
MBILIUICHHUS, COBEpPIIICHCTBOBAHUS HaBBIKOB €CTECTBEHHO-HAYYHOMN
HaIpaBJICHHOCTHU, a TAKXKe JIJISl MPAKTUYECKONW OTpabOTKH yueOHOTO MaTrepuaia mo
ydueOHOMY mpenmeTy «Du3nkay.

OCHOBHBIMU 1IEJIAMU U3Y4YeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

o (dopMupoBaHHEe WHTEpeca M CTPEMJICHHS OOYyYaroIMUXCS K HAYYHOMY
U3YUYEHUIO TPUPOJbI, PA3BUTHE HMX HHTEIJICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHHE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYKAIOIINM SIBICHUSM;

e (opmMupoBaHME HAy4YHOTO MHUPOBO33PEHMS KaK pe3yibTara H3y4YeHHS
OCHOB CTPOEHHS MaTepUH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKY;



dbopMupoBaHUE yMEHUN OOBSICHATH SBICHUS C HCIOJIH30BAHUEM
(dbu3nYeCKUX 3HAHUM 1 HAYyUHBIX JI0KA3aTeNIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJU (PUBUKK JJIsi pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUU.

JlocTikeHne STUX Ielield oOecreunBaeTCsl pPelIieHueM CISAYIOMNX 3a1ad B
npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHEro o0IIero oopa3oBaHus:

puoopeTeHne CUCTEMbl  3HAHUMU 00 001IHX bu3nYeCcKuX
3aKOHOMEPHOCTHIX, 3aKOHax, TEOPUIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (DU3HKY, 3JEKTPOAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHUpoBaHHE YMEHUH MPUMEHSTh TEOPETHYECKHE 3HAHUS s
OoObsicCHeHUs] (PU3MYECKUX SBICHUH B TPUPOAEC W IS TPUHATHUSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PEIICHMsS pa3IMYHBbIX 3aJad C SBHO 33JaHHOU
busznyeckol MoAeNblo, 3aJad, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3fanue GuU3NUecKoi MOJIENH, aJIeKBATHON yCIOBUSIM 3aJa4H;
NOHMMaHuE (U3MYECKHMX OCHOB W NPHHILMIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSIHUSA Ha OKPYKAIOLLYIO
cpeny;

OBJIZICHUE METOJAaMU CaMOCTOSTEIBHOIO IJIAHWUPOBAHMS U IPOBEICHUS
(U3MYECKUX SKCHEPUMEHTOB, aHAIM3a M HMHTEpIpeTauuud HUH(POPMALNH,
ONpPENEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCIIOBUM U1l PA3BUTUS YMEHUUW IPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESATEITBHOCTH.

Ha wm3yuenme ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE CPEIHEro OOIIEro
obOpazoBanust otBoguTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipemmaraemerii B mporpamme 1o (GU3MKE TEpPEeUYeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX palbOT SBISICTCS PEKOMEHIOBAHHBIM, YYHTENb JETaeT BBIOOP
NPOBEJCHHUS JIA0OPATOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaITBHBIX
0COOCHHOCTEH 00yUarOIMUXCS.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Pa3znen 1. ®u3uKka U MeTOAbI HAYYHOI'0 O3HAHUS

®usuka — Hayka o npupoxae. Hayunbie mMeTOABI NMO3HAHUSA OKPYKAFOLIETO
mupa. Ponb JKcliepuMeHTa MW TEOpPUM B IMPOLECCE IO3HAHUS IPUPOJBIL.
DOKCHepUMEHT B (PUBHKE.

MopenupoBanue (PU3NYECKUX SBJICHHWA W TMPOIECCOB. HaydHble THIOTE3HI.
Ouznyeckue 3aKOHBI U TEOPUH. [ paHUIBI TPUMEHUMOCTH (DU3HUECKUX 3aKOHOB.
[IpuHMD COOTBETCTBUSL.

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

Jemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHbIE TPUOOPHI, KOMIIBIOTEPHbIE
JNATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe IBUKeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBUKEHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienne, CKOpPOCTh (CpeaHSISI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUalibHOW TOYKH, UX MPOEKIUU Ha OCHU CUCTEMBbl KOOPIUHAT.
CnoxxeHue nepeMeneHni U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE W paBHOYCKOpPEHHOE TMpsSMOJUHEHHOe nBrkeHue. I 'paduku
3aBUCUMOCTH  KOOpJIMHAT, CKOPOCTH, YCKOPE€HHUsS, MNYyTH W MEpPEeMEIICHUS
MaTepuaIbHOW TOUYKH OT BPEMEHHU.

CBobOosiHOE TIajieHne. Y CKOpeHue CBOOOHOTO MaIeHuS.

KpuBonuneiinoe  aBwkeHue. JIBUKeHME  MaTrepualbHOM  TOYKH 1O
OKPY>KHOCTH C OCTOSIHHOW IO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIUHEHHAS
ckopoctb. [lepuon n gactora obpamierus. [leHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckue YCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JIBUKEHUE CHAPSJIOB, IICTTHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILIIOCTPAIMs KUHEMATHYECKUX XapaKTEPUCTUK
JBHKEHUS.

[IpeoOpazoBaHue NBUKEHUN ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

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

HaOntonenue aBuxkeHUs Tena, OpOLIEHHOIO IOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaCHHUS.

Hanpagnenue ckopocTu pu ABUKEHUU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomwi

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

HccnenoBanne COOTHOLICHUST MEXAY MyTAMHU, MPOWJCHHBIMUA TEJIOM 3a
MOCTICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BI3KOM XKUJKOCTH.

N3ydenue aBuKeHUs Tena, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipununn  orHOocurensHOCcTH  [anmunes.  IlepBeiii  3akoH  HbroToHa.
NuepumanbHbie CUCTEMBI OTCUETA.

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

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

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuina TpeHus: CKOJbKEHUS U cuiia TpeHus nokosd. KoaddumumenT 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.

TexHn4eckrue yCTpOWCTBA W MPAKTHYECKOE MPUMEHECHHUE: MOIIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHEeHUE Macc B3aMMOAECHUCTBYIOIINX TEI.

Bropoi 3akoH HeroToHa.

N3mepenue cu.

CroxeHue Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeOpMaIluH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUH.

CpaBHEHUE CUIT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenue nBuxeHus: Opycka o HakJIOHHOM MIIOCKOCTH.



UccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUMX B MPYXKUHE H
PE3UHOBOM 00pa3siie, OT X JeGopMaiinu.

UccnenoBanne ycioBHil paBHOBECHS TBEPAOTO Tela, HMEIOIIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbc maTtepuanibHOM TOYKHM (T€na), CUCTEMbl MaTepHUaJIbHBIX TOYEK.
Nmnynbc cuiibl M1 U3MEHEHHE HUMITYJIbCa Tela. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabora cusibl. MOIIHOCTD CHIIBL.

Kunernueckass sHeprus MarepuanbHOW TOuku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

[TorenumnanpHas SHEPIHUSL. [ToreHunanbHas SHEPIUs yIpyro
nehopMupoBaHHONW  mpyxkuHBL  [loTeHIManpbHas dSHeprus Tena  BOMU3M
IIOBEPXHOCTH 3€MIIH.

[loTenuuanbHple ¥ HENOTEHUHalbHble  cuiibl.  CBsi3b  pabOThI
HEMOTECHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKONM J3HEPrUM CHCTEMBI TEIL
3aKOH COXPAHEHUS] MEXaHUYECKON SHEPTUU.

Yapyrue v Heynpyrue CTOIKHOBEHHS.

TexHuueckue ycTpoNCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOJAOMET, KOMED,
NPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHME.

[lepexoa moTeHIIMATBHON SHEPTUHN B KHHETUYECKYIO 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. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS WU
B3aMMOJICHCTBUSL YacTHUI[ BellecTBAa. Mojied CTPOEHUs Ta30B, XUIKOCTEW U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE THX Mojiesei. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmeparypa u e€ msmepenue. lllkana remneparyp
Llenscus.



Mogens  upeanibHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOM TEOpUU HACAIHHOTO raza. AOCOJIIOTHas TemiepaTypa Kak Mepa
CpeaHel KHWHETHUYECKON SHEPruu TEIUIOBOro JBMKEHUs uactul] raza. lllkama
temneparyp KensBuna. ['a30Bbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianeipona.
3akon /lanbroHa. M3omponeccsl B UACATbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeAcCTaBICHUE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
nzo0bapa.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHHME BellecTBa, ¢otorpaduu
MOJIEKYJ OPraHUYECKUX COCIUHEHUM.

OneiThl 10 AU Py3UH KUAKOCTEN U Ta30B.

Mogens 6pOyHOBCKOTO ABUKEHHUS.

Mogaens onbita LlITepha.

OnblIThI, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aUMOJICHCTBUA.

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

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHUE COCTOSHHS UICAIBHOTO rasa,
WU30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Onpenenenre Macchl BO3JayXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEPEHMUI
00bEMa KOMHATHI, IABJICHUS U TEMIIEpaTyphl BO3[yXa B HEH.

Uccnenoanne 3aBUCUMOCTH MEXKIy NTapaMeTpaMy COCTOSIHUS Pa3pe:KeHHOT0
rasa.

Tema 2. Ocnoebl mepmoouHamuKku

TepmoanHaMuueckasi cucremMa. BHYTpeHHsS SHEpPrusi TEPMOAMHAMUYECKOM
CUCTEMBI U cTIocOOBI e€ m3mMeHeHus. KommuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y I€TIbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTHI IpH TEMIIONEPEIAYE.

[Tonstne 00 aagmabatHoM mporiecce. [lepBeIii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHnenue mepBoro 3akoHa TEPMOJMHAMUKH K u3ompolieccaMm. ['paduueckas
UHTEpHpeTaus padoThl rasa.

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

TeruioBple  mamuHbl.  [IpUHIUNBL  JEWCTBUSL  TEMJIOBBIX  MAlIWH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamimHax. KoadduimeHt mnone3Horo
nevctBug TemoBol mamwuebl. [ukn KapHo u ero ko3 ¢uUIMEHT MOIe3HOTO
JENUCTBUA. DKOJIOTHYECKUE TTPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

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

N3meneHnne BHyTpeHHEHN SHEpruu (TeMIlepaTyphl) Tejla IpH Terionepeiaye.

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

Mopenu napoBoil TypOUHBI, IBUTATEIsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

N3mepenne yaenpHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

[TapooGpa3oBanue u koHjaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENbHAA BJIAXHOCTh BO3Ayxa. HacelllleHHbI map. YaelbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUSI OT JTABJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpucraiuipl. CoBpeMmeHHble Marepuanbl. [lnaBieHune u
KpucTayum3anus. Y AelibHast TerioTa miasienus. Cyonumarusi.

VYpaBHeHuE TEMI0BOro 0anaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOIYyUYECHHS] COBPEMEHHBIX MATEPHAJIOB, B
TOM YHUCJIE HAHOMAaTepUaaoB, U HAHOTEXHOJIOTHH.

Jemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenne npu NnoHW>KEHHOM J1aBJICHUU.

CnocoObI M3MEPEHUS BIIAKHOCTH.

Halntonenue HarpeBaHusl U IJIaBJIEHUS KPUCTAJUIMYECKOrO BEIIECTBA.

JleMoHcTpanus KpucTasioB.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoguHaMuKa
Tema 1. dnekmpocmamuxa
OneKkTpu3auuss Tel. OJNEKTpUYECKH 3apsia. JlBa Buaa DIEKTPUUYECKHX
3apAnoB. IIpOBOJHMKH, OUANEKTPUKHA W MOJYIPOBOJHUKHA. 3aKOH COXPaHEHUs
AIEKTPUYECKOr0 3apsija.
B3aumoneiictBue 3apanoB. 3akoH Kymona. ToueuyHblil 3neKTpUdeCcKuil 3aps.
Onextpuueckoe mnoine. Hampsok€HHOCTh snekTpuueckoro mnosd.  I[TpuHnun



CYyNEpHO3ULIMU BJEKTPUUECKUX MOoJed. JIMHUM HanpsHKEHHOCTH SJIEKTPUUECKOTO
TIOJISL.

Pabora cun  anextpoctatmyeckoro  moss.  Ilorenuwman.  Pa3HocThb
NOTEHUHAIOB. [IpOBOOHUMKM M JAUAJIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JlusnexkTpruyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHncaTop. DneKTpOEMKOCTh MIOCKOTO KOHAEHCATOPA.
DHeprusi 3apsHKEHHOr0 KOHEHCaTopa.

TexHuueckue yCTpoHCTBa M MPAKTUYECKOE IPUMEHEHHUE: SJIEKTPOCKOI,
ANEKTPOMETP, DIIEKTPOCTATUYECKAsT 3allliTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOHJICHCATOp, KOMUPOBAJIBHBIN aIapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIKUI IEUCTBUS SIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMBAEKTPUKH B SJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIOLIAIN
IJIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOpa.

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

DNEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Uctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsixenune. 3akon OMa 171 yyacTka L.

DJIEKTPUYECKOE COMPOTUBIICHUE. YEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBarenbHOE, apalieIbHOE, CMEIIIAHHOE COCTMHEHUE TPOBOHUKOB.

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

DJIEKTPOJBUKYIAsl CUa M BHYTPEHHEE COINPOTUBIECHHE HMCTOYHHMKA TOKA.
3akon Oma 11 MOJHOM (3aMKHYTOM) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHue.

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

DIIEKTPUYECKUM TOK B Bakyyme. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBoHUKHU. CoOcTBeHHas u npuMecHas POBOAUMOCTh
noJynpoBoHUKOB. CBoicTBa p—N-niepexoaa. [lonynpoBoAHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax MW  pacmjaBax  3JEKTPOJIMTOB.
DIIEKTPOIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



DJIeKTpUYECKHil TOK B razax. (CamMOCTOATENbHBIH M HECAMOCTOSTEIbHBIN
paspsaa. Momnus. [1nasma.

TexHH4eckrue YCTpPOWCTBA W MPAKTUUECKOE NPUMEHEHHUE: AaMIIEpMETD,
BOJILTMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTesbHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TIPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBINU JAHO/,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN JMO/, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKEHUS.

3aBUCHUMOCTh COIMPOTUBIICHUS HUIMHIPUYECKUX ITPOBOJHHUKOB OT JIJTUHBI,
MJIONIAU TTONEPEYHOr0 CEUCHUSI U MaTepHraia.

CmemaHHOe COeTMHEHUE TPOBOJHUKOB.

[Ipssmoe wu3MepeHue SIEKTpOABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
rajJbBaHUYECKOIO JIEMEHTA U OL[EHKA BHYTPEHHETO COPOTUBIICHUS.

3aBHCUMOCTh COITPOTUBIICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoil pa3psa 1 TpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSSA MPOBOJAUMOCTD THO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamopHule pabomuwl

N3ydeHune cMEmaHHOro COeIMHEHUS! PE3UCTOPOB.

N3mepenne aneKTpoaABUKYIIEN CUIbI MCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COIPOTHUBJIEHUS.

Habmonenue anexrposusa.

MeknpeaMeTHbIe CBSA3H

Nzyuenune xypca ¢uszmku 6a3oBoro ypoBHs B 10 Kimacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEIMETHBIX CBI3€M C KypcamMM MaTEMATHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle noHamusi, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4YHbIH (akT, rumore3a, (HU3MYECKas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: penieHue CHUCTEMbl ypaBHEHMM, JIMHEWHas (QyHKIUA,
napabona, runep0oiia, ux rpa@uKu U CBONCTBA, TPUTOHOMETPUUYECKUE (DYHKIIUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXKEHHE B KUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KUBBIX OPraHU3MOB (BBl TEIUIONEpPEayH, TEIIOBOE pPaBHOBECHE),
3JIEKTPUYECKUE SBJICHHUS B )KUBOMU MIPUPOJIE.

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



ra3oB, DJJICKTPHUYECKHE CBOMCTBA METAJLIOB, J3JIEKTPOJIMTHYECKAS JUCCOLMALINS,
rajqbBaHUKA.

l'eocpagpus: BnaxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHUS B TEXHUKE, MOALIWIIHWKH, HCIIOJIb30BAaHHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET M JApPYTrHe), JBUraTeilb BHYTPEHHETO
cropanusi, naposasi TypOrHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIy4YEHHUs] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYVHBIN IIPUHTED, AIEKTPOHAIPEBATEIbHBIE npuOOPBHI,
AIIEKTPOOCBETUTEBbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoguHamMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

IloctosiHHBIE =~ MarHuThl.  B3auMOAEHCTBHE  IMOCTOSHHBIX ~ MarHUTOB.
MaruutHoe mone. Bekrop MarHuTHOM wuWHAYKIMH. [IpuHOMD cynepnosuuun
MAarHUTHBIX MoJiek. JIMHMM MarHuTHOM WHAYKIUU. KapTuHa JMHUA MarHUTHOMN
VHAYKIIUU MOJIS IOCTOSTHHBIX MarHUTOB.

MarautHOe 1OJIe TPOBOJHMKA € TOKOM. KapTuHa JnWMHMN WHIyKOWAA
MAarHUTHOTO TOJISl JJMHHOTO MPSIMOTO NPOBOAHUKA M 3aAMKHYTOTO KOJIBLEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeicTBue mpoBOIHUKOB C
TOKOM.

Cuna Amrnepa, e€ MOyJib U HalpaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HaIlpaBJICHUE. [[BUKEHUE 3apPSKEHHON YaCTHUILIBI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl JlopeHria.

SIBiieHMEe 3NEKTPOMAarHUTHOM MHAYKUMU. [lOTOK BekTOpa MarHUTHOM
VHAYKIWAHA. OIJEKTPOABIXKYIAS CHJIAa HWHAYKUHH. 3aKOH 3JIEKTPOMAarHUTHOMN
unaykuuu dapanes.

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

IIpasuiio JleHua.

NuaykTuBHOCTB.  SIBIIEHME CAaMOMHAYKUMH. OJIEKTPOABHKYIIAs  Ccuia
CAaMOMHIYKIIUH.

DHeprus MarHuTHOTO TOJISl KaTYIITKH C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHudecknue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHbBIC
MArHuThl, BJECKTPOMArHUThI, BJIEKTPOJBUraTEb, YCKOPUTEIH BJIEMEHTAPHbBIX
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.

3aBHUCUMOCTD JJIEKTPOJABUKYIIEH CHJIBI MHAYKIHAH 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 sSBICHUS 3JIIEKTPOMAarHUTHON UHIYKIIHUH.

Pa3znen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble Koiedanus

Konebarenbnass  cucrema. CBOOOJHBIE  MEXaHMYECKHUE  KoOJIeOaHMS.
I'apmonuyeckue konebanus. Ilepuon, yactora, amrmuTyaa u (asa kojeOaHMIA.
[IpyxuHHBIM MaATHUK. MareMaTU4eCKUil MasATHUK. Y PaBHEHHE TapMOHHYECKUX
konebanwmii. [IpeBparieHue HEPTUN P TAPMOHUUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE 3JIEKTPOMAarHWTHbIE KOJEOaHUS B
UJCaNbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHMYeCKUMHU U
ANIEKTPOMATHUTHBIMU KoJieOaHusamu. Dopmyna TomcoHa. 3akoH CcoOXpaHEHUS
SHEPIruu B UJICaIbHOM K0JIE0ATeIbHOM KOHTYPE.

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

Ilepemennbiii  Tok. CuHyCOMAANbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOT0 TOKa. AMIUIMTYIHOEC W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsDKEHUS.

Tpancdopmarop. [IpousBoacTBO, mepeaada U MOTPEOIICHUE DIECKTPUIECCKOM
SHEPruu. DKOJOTUYECKUE PUCKU MPHU MPOU3BOJACTBE AEKTpodHepruu. KymnbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckrue yCTpOWCTBA W MPAKTUYECKOE IMPUMEHEHHUE: SJICKTPUUYCCKUN
3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKA, IMHUU 3JIEKTponepeaay.

Jemoncmpayuu

HccnenoBanue napameTpoB KoJeOATeNbHOM CUCTEMbI (MPYXUHHBIA WK
MaTEeMaTUYECKUI MASITHHK).



Hab6mronenue 3aTyxarommx KoaeOaHmii.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOAHHIA.

Habmronenue pezonanca.

CB0oOOAHBIE ANEKTPOMATHUTHBIE KOJICOaHUsI.

OcuworpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HAIPSIKEHUS OT BPEMEHU) IS
ANIEKTPOMATHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mocCienOBATENbHOM COCIMHEHHM PE3UCTOpa, KaTyIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpPEaaUH.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnegoBanue 3aBUCMMOCTH TIEPHOJA MaJbIX KoJieOaHUM rpy3a HAa HUTU OT
JUTMHBI HUTU U Macchl rpy3a.

HccnegoBaHne MEpEMEHHOIO0 TOKa B LENM W3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbLE 80IHbL

Mexanudeckue BOJIHBI, ycioBusi pacnpoctpaHeHus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JjauHa BOJHBL [lomepedyHble W MPOJOIBbHBIE BOJIHBI.
Nutepdepenuus u auppakuus MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IyYEHHUSI 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTtHol BoiHe. 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 paANOCBA3U U TENECBUICHUA. Pannonokamnus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIICH Cpe/ibl.

TexHu4eckue yCTpPOMCTBA M MNPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBasi AMArHOCTHMKAa B TEXHHUKE W MEIUIIMHE, pajap,
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.

Halntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUil.



UccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesioMJIeHUE, MoAspu3auus, AuppaKuus, UHTephepeHIIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonMHENHOE paclpoCTpaHEHHE CBETa B
OIHOpOJHOM cpene. JIyd cBera. ToUeUHbIM UCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHne n3zodpaxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTeNb
npenomieHus. llomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroja MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CioxHbli coctaB 6enoro ceta. L[Ber.

ColOuparompie #W pacceMBaromuye JUH3BL. ToHKas JuH3a. DOKycHOe
paccTOsITHUE W ONTHYECKas CHJIa TOHKOW JMH3bL IlocTpoeHne u3o0paxeHUl B
coOMparolMX U paccerBaOIIUX JIMH3aX. DopMylia TOHKON JMH3bI. YBeEJIWYEHUE,
JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBasi ontuka. WuTepdepenuusi cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB M MHHUMYMOB B HHTephEpeHIIMOHHON
KapTUHE OT IBYX CUH(a3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakuuonHnas peméTka. YcCIoBUE HaOIIOACHUS
[JIaBHBIX ~MAKCMMYMOB TIpH NAaJ€HHWM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonmapu3zauus ceera.

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

Jlemoncmpayuu

[IpssMonuHEHOE pPACHpPOCTPAHEHUE, OTPAXKECHUE W IMPEIOMIICHUE CBETA.
OnTtuyeckue npudOpHI.

[TonHoE BHyTpeHHEE OTpakeHue. Moielb CBETOBOAA.

UccnenoBanue cBOMCTB N300pa’keHU B TMH3AX.

Mojenu MUKPOCKOIIA, TENECKOIIA.

Habmonenue unrepdepeHinm ceera.

Habmonenue audpakiuu ceTa.

Habmronenue nucnepcuu cBeTa.

[TosmyuyeHune criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonyuyenue cnekrpa ¢ MOMOUIbIO0 TUPPAKIUOHHON PEIIETKU.

HabGnronenue nonsipusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol



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

Pa3znen 6. OCHOBBI CIeIUAIBHON TEOPUH OTHOCUTEJIbHOCTH

I'paHnMnbl  DPUMEHMMOCTHM — Kilaccnueckod — MexaHuku.  lloctynarsr
CIIELIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETA B BAKyyME€, IPUHIUII OTHOCUTENBHOCTH DVHIITENHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHUE BPEMEHU M COKpAILCHUE
JUIMHBI.

DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLBL.

CBsI3p Macchbl C JHEPTUEN U UMITYJIbCOM PEIIATUBUCTCKOW YaCTULIBL. DHEPTHUS
IIOKOSI.

Pasznen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

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

OtkpsiTue u uccnenoBanue pororpdexra. Onwitel A. I'. CTosieToBa. 3aKOHBI
dororddexra. YpaBuenue DunmTeitHa 1t hoTodpdekra. «KpacHas rpanunar
doTodrddekra.

Hasnenue ceera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texnudeckue yCTpONCTBa U MPAKTHUYECKOE NPUMEHEHHE: (HOTODIIEMEHT,
¢doTomatuuk, comHeuHas 6arapesi, CBeTOAHO.

Jlemoncmpayuu

®oT03(heKT HAa yCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

Uccnenoanue 3akoHOB BHEMIHETO (poTodddekTa.

Cseromuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -HaCTHIL.
[Inanerapnas mopmens aroma. Ilocrymarel bopa. M3nydyeHue u moriouieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumel
criekTpoB. CIEKTp YPOBHEW 3HEPruy aToMa BOJIOPO/IA.

BonnoBreie cBoiicTBa yactuil. Bomusl e bpoiis. KopnyckynsipHO-BOJTHOBOM
Ty aJI3M.

CnoHTaHHOE M BBIHYKJICHHOE U3JTyUYCHHE.

TexHuueckue yCTpOMCTBA M HPAKTUYECKOE NPUMEHEHUE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenne JIMHBI BOJIHBI Ja3epa.

HaGntonenue nuHeyaThIX CIIEKTPOB U3ITYUYEHUSI.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Habmonenue nuHeRyaToro crexkTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKAa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpeITHE
panuoaktuBHOCTU.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOro u3inydeHus. CBoiicTBa anbda-, OeTa-, ramMma-u3JIy4deHHs.
Bunsinue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHe TMpoTOHA U HelTpona. Hykimonnas moxpens siapa IeitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno siapa. M3otomnsl.

Anbda-pacnan. ODIEKTpPOHHBIM U TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JIyyeHue. 3aKOH paJuOaKTUBHOIO pacraia.

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

SnepHsle peakuuu. JleneHue U CUHTE3 sAIEp.

Anepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl U TEPCHEKTUBHI
AJIEPHOM SHEPreTUKU. DKOJOTUUECKHUE ACTIEKTHI SIE€PHON SHEPTETHKHU.

DneMeHTapHble 4acTUIbl. OTKPBITHE O3UTPOHA.

MeToabl HaOIIOACHHS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHIL.

dyHaMeHTalbHbIE B3auMoieicTBUd. EqUHCTBO du3nueckol KapTUHBI MUPA.

TexHn4eckue ycTpoiCcTBa U MPAKTHUYECKOE NPUMEHEHHE: TO03UMETP, Kamepa
BuiibcoHa, siaepHblil peakTop, aToMHas ooMoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTHII.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (OoTOrpadusim).

Pa3zpnes 8. DiieMeHTBI ACTPOHOMHUM U aCTPOGUZUKH

Otanbl pa3BuTHs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aACTPOHOMMH.

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

CoaHeyHas cucTeMma.

Connne. ConHeuHass akTMBHOCTh. Mctounuk sHepruum ConHuia U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM KiIacc —
CBETUMOCTBY». 3BE3]IbI TJIABHOM ITOCJIEJOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3]1 TJIAaBHOM IOCJIEAOBATEILHOCTH. BHYyTpeHHee cTpoeHue



3B&3/1. COBpEMEHHBIE MPEJICTABICHUSI O MPOUCXOXKIAECHUU U 3BoJoIK CoyHIa U
3BE3/1. DTalbl KU3HU 3BE3].

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

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ma. PazOeranue rajakTuk.
Teopus bonpioro B3psiBa. PelMKTOBOE U3ITy4YeHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTpPOHOMHH.

Vuenuyeckue nabnooenus

Halntonenuss HeBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN IS ONPEICIICHUS MOJOXKEHNS HEOECHBIX 00BbEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/1uss CeBEpHOIo MOJyIIapus U ipKUe 3BE3IbI.

Habntonenus B Teneckon JlyHel, miuanet, Miueunoro Ilytu.

O6o0maoiee MOBTOPEHUE

Ponp ¢usuku u acTpOHOMHUM B IKOHOMHYECKOM, TEXHOJOTUYECKOH,
COLIMAJIBHOW M 3TUYECKON cepax NeATeNbHOCTH YEJIOBEKA, POJIb U MECTO (PU3HKHU
U aCTPOHOMHHU B COBPEMEHHON HAYyYHOU KapTHHE MHUPA, POJIb PU3NUECKON TeOpUu
B (GOpMHpPOBAHMU TPEACTABICHUA O (UINYECKON KapTHUHE MHUpa, MECTO
busndeckoil KapTUHBI MHPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O MIPUPOJIE.

MexnpeaMerHbie CBA3U

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBIseTCs C
Y4ETOM COAEPIKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOJIOTUH, XUMUH, TeOTparu U TEXHOJIOTHH.

Meosicnpeomemnvie nousamusi, CBSI3aHHBIE C U3YUYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAay4YHbIH (akT, rumoresa, (U3MYecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOCHUE, SKCIIEPUMEHT, MOJISITMPOBAHNE, MOJIEIb, N3MEPCHUE.

Mamemamuxa: pEWIEHHWE CHUCTEMBl YPAaBHEHUH, 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.

buonoeusa: »snekTpuueckue SBICHUS B JKUBOW MPUPOJE, KoyieOaTelIbHbIC
JBUXEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU IIPUPOLE, ACUCTBUE
paaualuy Ha >KUBbIE OPraHu3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTALUIMYECKASI CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMYECKOW PEIIETKH, CHEKTPaIbHBIN
aHamu3.



leoepagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX PV,
(oTOCHEMKA 3€MHOM TOBEPXHOCTH, MPEACKAZAHUE 3€MIIETPSICEHU M.

Texnonoeus: JUHUM DJCKTpONEpeaad, TEeHEepaTop IMEePEMEHHOr0 TOKa,
3JIEKTPOJIBUraTelib, WUHAYKIMOHHAA I€Yb, pajap, pPaauonpuéMHUK, TEJIEBU30D,
anTeHHa, Teledon, CBY-medb, MpOEKIIMOHHBIM ammapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenue yueOHOro mpeamera «®Pusnka» Ha YPOBHE CpPEIHETO OOIIETro
oOpa3zoBaHus (0a30BbIM YPOBEHb) JAOJIKHO OOECIEUHUTH JTOCTUKEHHUE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS y4eOHOro npeaMera « OU3nKay JTOHKHBI
OTpaXXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOmMXCSl PYKOBOJCTBOBATHCS
c(hopMHUPOBAHHOW BHYTPECHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM/A, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCUMCKOIo OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITA M ONbITa NEATEIBHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMHU 00YUaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAIAUIIMOHHBIX  OOIEYEIIOBEUECKMX TYMAHUCTUYECKUX M
J€MOKPAaTHUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JCSATEIIBHOCTh B MHTEPECAX TPa’KIaHCKOIO
o01ecTBa, y4acTBOBaTh B CaMOYTIPABJICHUH B 00pa30BaTEIIbHOM OpraHu3aIluu;

YMEHUE B3aMMOJEHUCTBOBATH C COUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM IESATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHHUS:

c(hOopMUPOBAHHOCTh POCCHICKON rpaXX JTaHCKOH WUJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00JIACTH (PU3UKH U TEXHHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHM S, ITHUYECKOTO ITOBEICHUS;

CITOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 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 BOCTIMTAHMSA:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIKOUYAsi 3CTETUKY HAYYHOT'O TBOPYECTBA,
npuUcyLIero (pU3nYecKoil HayKe;



5) TPyA0BOT0 BOCTIMTAHUSI:

MHTEpPEC K Pa3IUYHBIM cepaM MNpOoPEeCcCUOHAIBHONU IEATENBHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHHE COBEPIIATH OCO3ZHAHHBINA BHIOOP
Oyny1ieit mpodeccuu u peain30BbIBATh COOCTBEHHBIE JKU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oBaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3UKHN Ha MPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rHYecKOr0 BOCITHTAHUSI:

c(OPMUPOBAHHOCTh JKOJOIMYECKOH KyJIbTYphl, OCO3HaHHE TIJI00aIbHOIO
XapakTepa 3KOJOTHYECKUX IPpobIieM;

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

paclMpeHre OmbITa JEATEIbHOCTH HKOJOTMYECKONM HalpaBJIECHHOCTH Ha
OCHOBE MMEIONTNXCSI 3HAaHUH 10 (PHU3HUKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKH;

OCO3HaHUE LIEHHOCTM HAYYHOW JAESITEIIbHOCTU, TOTOBHOCTH B IIPOLIECCE
u3ydeHus: (U3UKA  OCYILIECTBISATh  IMPOEKTHYHD M HCCIIEI0BATEIbCKYIO
NEeATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS
ba3zoBble JJornueckue aeiicTBUA:
CaMOCTOSITENIbHO  (popMynupoBaTh U aKTyaJIUM3UpPOBaATh  MOPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNeNATh WEIU ACATEIbHOCTH, 3aJ1aBaTh IapaMeTpPbl W KPUTEPUU KX
JIOCTHKEHHUS;
BBISBJISATH 3aKOHOMEPHOCTM W MNPOTUBOPEYMST B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJIEMBI ¢ YU4ETOM aHajIu3a UMEIOIITUXCS
MaTepUaIbHbIX 1 HEMAaTEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JICSITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUHN JEATEIBbHOCTH;
KOOPJAMHUPOBATh H  BBIOJNHATH pabOTy B YCIOBUAX  PEAIBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOIO B3aMOICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIISHUH KU3HEHHBIX TTPOOJIEM.
ba3oBbie ncciaenoBare/bCKue J1elCTBUS.
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHATHUSMH U METOAAMHU
(u3nYecKoil HayKH;



BJa/IeTh HaBBIKAMH Y4eOHO-UCCIIEI0BATENIBCKONW U MPOEKTHON AESITENbHOCTU
B 00J1acT (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY MOHMCKY
METOJIOB pelIeHusl 3a1ad (PU3MYECKOro COJAEpkKaHUs, MPUMEHEHUIO Pa3IudyHBIX
METOJI0B IMO3HAHUS;

BJa/JeTh BHUAAMU JIE€ATEIBHOCTU IO TMOJYYEHHIO 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 3ajady,
BBIIBUTATh TUIOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThl IS JOKa3aTelIbCTBa
CBOMX yTBEPXJICHUH, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJE€ pEIIECHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMyJIHMpOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa30BaTEIbHOU
JESTEIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIECHUBATh IPUOOPETEHHBIIN OIBIT;

YMETh MEPEHOCUTh 3HaHUA 10 (HU3UKE B NPAKTUYECKYIO OOJaCTh
KU3ZHEIESITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

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 Pa3HBIX THUIIOB, CAMOCTOSATEIbHO OCYLIECTBIATH IIOMCK, AaHaJu3,
CHUCTEeMATHU3alMI0 W WHTEPIpeTaluio WH(OpPMAlUU Pa3IHUYHbIX BHUAOB U (POpM
IpPEICTABJICHHUS;

OLICHHBATh JOCTOBEPHOCTHh UH(POPMALINY;

UCIIONB30BaTh  CpeACTBA  MH(POPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHH KOTHUTHMBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3aI[MOHHBIX
3aja4 ¢ CoOONIOIGHHEM TpPeOOBAaHUN HPrOHOMHMKH, TEXHUKU O€30I1aCHOCTH,
TUTUEHBI, pECypcocOepeXeHHsl, TMpPaBOBbIX M  JTUYECKUX HOPM, HOPM
HH(POPMAITMOHHON 0€30IaCHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOTO COAEpPKAaHUS B Pa3IMUYHBIX (opmarax c
y4€TOM Ha3zHa4eHUsI THPOPMALIMU U LEJIEBOU ayJUTOPUH, BBIOUPAs ONTUMAJIbHYIO
(opMy npeacTaBIeHUS U BU3yaTU3allUu.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIEC JeCTBHS:
OCYIIECTBIISATH OOIIEHWE Ha ypokax (U3MKKM U BO BHE-YPOUHOU
NeSTENbHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(MIUKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTUYHO HW3JaraTh CBOK TOYKY 3pPEHHSI C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IMMOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJAHON W WHIWBUIYUIBHOU
padoThI;

BBIOMpATh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUI € Y4&€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEU KaKIOT0 WICHA KOJJIEKTHUBA;

NPUHUMATh I1EJIM  COBMECTHOM  JESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATh JACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITH IUIAH JEHWCTBUM,
pacmpenensiaTb pojid ¢ Y4€TOM MHEHHMM YYacTHHUKOB, OOCYXAaTh pe3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAa4€CTBO CBOET0 BKJAJa M KaXJOT0 YYaCTHHUKA KOMAaHIbl B
oO1IMi pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npemiaraTb HOBBIE MPOEKTHI, OLICHWBATh HJAEU C IIO3UIMA HOBHU3HBI,
OPUTHUHAJIBHOCTH, IPAKTUUECKON 3HAYNMOCTH;

OCYWIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYyalUsIX, IPOSIBIIATH TBOPUECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEpPcaJIbHbIe yueOHbIE IeiicCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENIBHYIO JEATEIBHOCTh B 001acTH
GU3MKM U aCTPOHOMHHM, BBISBISATH MPOOJEMBI, CTaBUTh H (POPMYIHPOBATH
COOCTBEHHEBIC 33J1a4H;

CaMOCTOATENIbHO COCTAaBJIATh IUJIaH PEIICHHUS PAcu€THBIX M KaueCTBEHHBIX
3aJ1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U NMPEANIOYTEHUI;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacHIMpsITh paMKH Y4€OHOTO MpeIMETa Ha OCHOBE JIUYHBIX MPEIOUYTCHUH;

JienaTh OCO3HAHHBIM BHIOOp, apryMeHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILECHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO JPYAHUIMH B 00JacTH
(u3HUKH, TOCTOSHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OILIGHKY HOBBIM CHUTYaIlHsIM, BHOCUTh KOPPEKTHUBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATEIBHOM  peQUIeKCMH KaK  OCO3HAHMS
COBEpILAEMbIX JIEUCTBUI M MBICIUTENBHBIX MPOLIECCOB, UX PpE3YyJIbTAaTOB U
OCHOBaHUI;



UCIIOJIB30BATh MPUEMBI PEIICKCUU TSI OLICHKH CUTYaIllH, BEIOOpa BEPHOTO
peIIeHus;

YMETh OIIEHUBATh PHUCKH W CBOCBPEMEHHO IPHUHUMATH PEIICHUS 10 HX
CHI)KCHUIO;

OPUHUMATh MOTHUBBI W apryMEHTBhl JPYTUX TMPU aHAJIMW3E pPe3yJIbTaTOB
JeSITeNIbHOCTH,

PUHUMATh Ce0s, TOHUMasi CBOU HEJOCTATKH M JIOCTOMHCTBA,;

OPUHUMATh MOTHUBBI W apryMEHThl JPYTUX I[PU aHAJIMW3E pPe3yJbTaTOB
NeSITeTbHOCTH,

PU3HABATh CBOE MPaABO M MPABO APYTHX HA OMIUOKH.

B mpomecce moCTHKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOSHUS MPOrPaMMBI
no (Qu3MKe i1 YPOBHS CcpeaHero oOmero oOpa3oBaHUS y OO0y4arolmuxcs
COBEpIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, TIPEAOIar Al
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOITMOHATHHOE
COCTOSTHUE, BUJCTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOM AMOIMOHAIBHOUN cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 33 CBOE TIIOBEJCHHE, CIIOCOOHOCTh aJaNnTUPOBAaThCA K
AMOITMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAITUH, BKIIIOYAOIICH CTPEMIICHUE K JOCTHKCHHIO IIEH U
yCHeXy, ONTHMH3M, WHHUIIMATHBHOCTH, YMEHHE IEHCTBOBATH HMCXOIS M3 CBOHX
BO3MO>XHOCTEH;

AMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh AYMOITMOHAIEHOE COCTOSTHUE
JIPYTUX, YUYUTHIBATH €0 TPU OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHIO U COTNIEPEIKMNBAHUIO;

COIMATILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIICHUS
C IPYTHMH JIFOIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuenuss B 10 kiaacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUMN:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOJEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS U3YYCHHBIX (DU3UYECKUX MOJCIICH:
MaTepHalibHas TOYKa, MHEepIUaIbHasl CHCTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIO,
UJICATbHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEH W TBEPABIX TEJ, TOYCUHBIN
AIEKTPUUYECKUH 3apsi/i PU pelIeHUH (PU3NUECKUX 3a/1a4;



pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAHHWKHU, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUHM CTPOEHHS BELIECTBA U
ANEKTPOJMHAMUKN:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSAMOJIMHEMHOE
JIBUKEHHE, CBOOOJHOE TMaJeHUE TeJ, IABUKEHHE 10 OKPYKHOCTHU, HHEPLHUS,
B3auMoJielicTBUe Tell, nu(dy3us, OPOYHOBCKOE JBH)KCHUE, CTPOSHUE JKHIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJ MPU HArPEBAHUHM (OXJIAXKIEHUH ), TETNIOBOE
paBHOBecHE, WCIIapeHUe, KOHACHCAIMs, TUIABJICHHUE, KPUCTAJUIM3alUs, KHUIICHHE,
BJIQKHOCTb BO3/yXa, MIOBBIIICHNE JJaBJICHM T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBs3b MEXKIy IapaMeTpaMu COCTOSHHS Ta3a B  HM30IPOLEcCcaXx,
ANEKTPU3aLHUs TEJl, B3AUMOJEHCTBUE 3apsJI0B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, HUCIIONb3Yysd (PU3NUECKHE BEJINYUHBL:
KOOpJMHATa, MYTh, IEPEMEIICHUE, CKOPOCTb, YCKOpPEHHME, macca Teja, CHIIA,
UMIYJbC Tella, KWHETHYECKasl SHEprus, MOTEHIMANIbHAs SHEPrusi, MeXaHu4decKas
paboTa, MexaHWMYecKas MOIIHOCTh; HIpPH OINMCAHWHU NPaBUIBHO TPAKTOBATH
(U3NYECKUI CMBICI HCHOJIb3YEMBIX BEIMYUH, WX OOO3HAUEHUS W EIUHMIIBI,
HaXoAUTh (HOPMYJIbI, CBSI3bIBAIOIINE AAHHYIO (PU3UYECKYIO BEJIMYHMHY C APYTUMHU
BEIMYMHAMU;

OMHCHIBATh HM3yUYEHHBIC TEIUIOBbIE CBOMCTBA TEN W TEIUJIOBHIE SBJICHUSA,
UCIOJNB3ysl (U3MUECKHE BEJIMYMHBL: JaBJICHUWE Tra3a, TemIepaTypa, CpeaHss
KWHETUYECKasi SHEPrusi XaOTUYECKOro JBUKEHHSI MOJIEKYJ, CpPEeIHEKBaIpaTUYHas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS HHEprus, pabora rasa,
KO3 (UIIMEHT TMOJIe3HOT0 JEWCTBUSI TEIJIOBOTO JBUraTels; MpPU OMHMCAHUU
OPaBWJIBHO TPAaKTOBAaTh (U3UYECKUH CMBICI HCMOJIb3YEMbIX BEJIMYMH, HX
0003HAYEeHHUs] W €IUWHUIBI, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
($U3NYECKYIO BEIMUUHY C APYTUMHU BEIUYUHAM;

OMUCHIBATh U3YUEHHbBIE PJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECKHE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3MUECKUE BEIUYUHBL: 3JIEKTPUUYECKUN 3apsii,
ANEKTPUUECKOE MOJIe, HAPSHKEHHOCTD IM0JIs1, HOTEHIHAJ, PA3HOCTh MOTEHIIUAJIOB;
OpU ONHCAHWHM TPABUIBHO TPAKTOBATh (DU3MUECKHA CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHMs] M EIAMHMIIBI; YKa3blBaTb (OPMYJIbI, CBSA3BIBAIOLIUE
JTaHHYIO (PU3MUECKYIO BETUUYHMHY C IPYTMMH BEJIMYMHAMY;

aHAJIM3UPOBATh (PU3UUYECKUE MPOLIECCHl U SBIEHUS, UCIONB3Ys (pu3nueckue
3aKOHBI Y MPUHLMIBL 3aKOH BceMupHoOro Tsarotenus, |, |1 u 11l 3akonsr HeioToHa,
3aKOH COXpPAaHEHUS MEXaHMYECKOM »JHEpPruM, 3aKOH COXPAHEHUS HMIIYJbCa,
OPUHLKII CYNEepPHO3ULMN CHUJI, TPUHLIUI PABHOIpPAaBUS HHEPLUHUAIbHBIX CHCTEM
OTCU€Ta, MOJIEKYJSPHO-KUHETHYECKYI0 TEOpPUI0 CTPOCHHS BEIIECTBA, TIa30BbIE
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW 3HEPTUU TEIUIOBOIO JIBUYKEHUS MOJIEKYII C
aOCOIOTHON TeMIlepaTypoH, MEpBbI 3aKOH TEPMOJUHAMMKH, 3aKOH COXpPAaHEHUS
AIIEKTPUYECKOro 3apsiia, 3akoH KyioHa, mpu 3TOM pa3iauyarh CIOBECHYIO



(GbOopMyIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHWE W YCIIOBUS (TPaHUIIBI,
00J1aCTH) NPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPWHIMIBI JEHCTBHUS MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3nuyarh yCJIOBHsS UX O€30MaCHOr0 MCIOJIb30BaHUS B
IIOBCEIHEBHOM KU3HU;

BBITIOJIHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (PU3UYECKUX SBICHUA U
IIPOIIECCOB C HCITOJIb30BAaHUEM TMPSAMBIX W KOCBCHHBIX HW3MEPCHHM, TMPH 3TOM
dbopmynupoBarh TpobiieMy/3agady H THIOTE3y Yy4eOHOro JKCIIEpPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIIOKEHHOTO OOOPYIOBaHHUSA, MPOBOJUTH OMBIT H
bopMyJIUpOBATH BHIBOBI,

OCYUIECTBJISTh MPSIMbIe U KOCBEHHBIE U3MEPEHUST (PU3UUYECKUX BEIUYUH, TPU
TOM BBIOMpATh ONTHUMAJBHBIN CHOCOO M3MEPEHUS W MCIOJIb30BaTh HM3BECTHHIE
METO/bl OLIEHKHU MTOIPEIIHOCTEN N3MEPEHNM;

UCCJICIOBATh  3aBUCHUMOCTH  MEXAY  (U3NYECKHUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
dbuKkcHpoBaTh pe3yJabTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEIUYUH B
BUJIe Ta0IuUIl U rpadKOB, AENaTh BRIBOABI 110 PE3YyJIbTaTaM UCCIIECI0BAHUS;

cobroaaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUN B
paMKax yd4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW W MPOECKTHOU
JIESITETbHOCTH C HMCIOJIB30BAHHUEM H3MEPUTEIHHBIX YCTPOWCTB M JIaOOPATOPHOTO
000pyaOBaHuUS;

pemiaTh pacuéTHbIC 3a7ayd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCTIOJIBb3Ysl (PM3MYECKUE 3aKOHBI U TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOWpPATh (PU3UYECKYIO MOJEINb, BBIJACIITh (PU3MUECKHE BEIHMYMHBI U (POPMYIIHI,
HEOOXOaUMbBIC I €€ PEIIeHHs, TPOBOJUTh PACUYETHI M OIICHUBATH PEAbHOCTh
TIOJIYYCHHOTO 3HAYCHHS (PU3HYCCKON BEITMUNHBI,

penaTh KaueCTBEHHbIE 3a]a4i: BBHICTPAUBATh JIOTHYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKJICHHN C ONOpod Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJIb30BaTh ~ MpPU  pEIICeHHH  Y4eOHBIX  3aJady  COBPEMEHHBIE
uH(}OpPMAIMOHHBIE TEXHOJIOTHH JJIs TOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUU
Y TIPEJICTABJICHUS YIEOHONW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TTOTYyIYSHHON U3
Pa3IUMYHBIX UCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH MOJTydaeMyto HH(popMaIuio;

PUBOAUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpPa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

WCITOJIP30BaTh TEOPETHYCCKUE 3HAHUS MO (U3NKE B MOBCETHEBHON JKU3HU
JUtsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIlEHUH ¢ IPUOOpaAMU U TEXHUYECKUMU



YCTPOMCTBAMHU, JJIsI COXPAHEHUS 3J0POBbSI U COOJIOJICHUSI HOPM 3KOJOTMYECKOTrO
MIOBEJCHUS B OKPYKAIOUIEH CPEE;

paboTaTh B Tpynmne C BHINOJHEHUEM pPa3IMYHBIX COIUMATIBHBIX PpOJIEH,
IUTAaHUPOBATh pabOTy TPYIIbI, PAlMOHAIBHO paCHpEAesiaTh OO0S3aHHOCTH U
IUTAHUPOBATH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJleKBaTHO OLICHUBAThH
BKJIQJI KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PELICHUE paccMaTpUBaeMON MPOOIEMBI.

K xonmy oOydenuss B 11 kJjiacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpa)xkaTh CHOPMUPOBAHHOCTH Y 00YUAIONIUXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMECHHOW HAyYHOW KapTUHBI MHpa, B PAa3BUTUH COBPEMCHHOW TEXHUKH M
TEXHOJIOTUM, B MPAKTUYECKOW NEATEIBHOCTU JIOJEH, IEJIOCTHOCTh M €IMHCTBO
¢bu3HYecKoi KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJIEICH:
TOYECUHBIN AJIEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, SiAEepHAas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIrO sipa MpH pelieHuu (PU3nYecKux
3ajay;

pacrno3HaBath (U3UYECKHUE SIBIICHUS (MPOLIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB AJICKTPOJAMHAMUKHU M KBAHTOBOM (PU3UKU: DJICKTPUUYECKAS] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBHUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJJIGKTPOMAarHUTHasi WHAYKIUS, JCHCTBME MArHUTHOTO TIOJS Ha
MPOBOJAHUK C TOKOM M JBIXKYIIUWUCS 3apsi, AJEKTPOMArHUTHbIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpoOCTpaHEHHE CBETa, OTpa)K€HUE, MPEIOMIICHUE,
unTepbepeHys, audpakius W TOJMApU3alMs CBETa, JUCIEPCUs CBETa,
doToanmekTpudeckuii 3gdekT (porodrddekT), cBeTOBOE NaBICHUES, BOSHUKHOBECHUE
JUHEWYAaTOro0 CHEKTpa aTomMa BOJOpPOJa, €CTECTBEHHAass W HCKYyCCTBEHHas
PaTuOaKTUBHOCTB;

OMKCHIBATh W3Y4YEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  DIIEKTPUUECKYID  TPOBOAUMOCTh  PA3IMYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIICHUS (MPOLECCHI), UCMHOJIb3Ys (U3UYECKUE BEIUYHUHBI:
ANEKTPUYECKUI 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HANpPsDKEHHE, AJIEKTPUUYECKOe
COMPOTHUBIICHUE, PA3HOCTh MOTEHIIMAIOB, JJEKTPOJBIKYIIAs CHia, paboTa TOKa,
WHIYKIUS MAarHUTHOTO TMOJs, cwia Awmmepa, cwia JlopeHra, WHIYKTUBHOCTb
KATYIIIKW, SHEPrus JJIEKTPUYECKOr0 M MATrHUTHOTO TMOJEeH, MEPUOoJl M YacToTa
KoiebaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsij U Ccujla TOKa B MpoIEecce
rapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTUYECKasl CHUJia JIMH3BL, NMPU ONHUCAHUU MPABUIBLHO TPAKTOBATH (DU3NUECKUI
CMBICIT HCIIOJB3YEMBbIX BEJIWYWH, WX OOO3HAYEHUS W CIUHUIIB], YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOUIME JAHHYIO (U3UYECKYI0 BEIUYUHY C JAPYTHUMH
BEJTMYMHAMU;



OMHCHIBATh W3yYCHHBIE KBAHTOBBIC SBJICHUS W MPOIECCHI, HUCHOJIB3YS
bu3nYecKue BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, IJWHA BOJHBI H
JacTOTa CBETA, SHEPTHS U UMITYJIbC (POTOHA, TTEPUO/I TOJypaciiaia, SHEPTHUsl CBSI3U
aTOMHBIX fJIep, MNPU OINMCAHUU TPABWIBHO TPAKTOBATh (PUIUYECKUA CMBICIT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUEHUS W EIUHMUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3MYECKYI0 BEIWYHWHY C JPYTHMH BEJITUYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUCCKON BETUUUHBI,

aHAIM3UPOBaTh (PU3MUYECKHE TPOIECCHl U SBIICHUS, UCIONB3Ys (U3MUECKHE
3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI TIOCIIEIOBATEIHHOTO U MApaIeTLHOTO
COCIMHECHHS TPOBOJHHUKOB, 3akoH Jlkoyms—JIeHra, 3aKOH 3JIE€KTPOMAarHUTHOU
UHIYKIUHU, 3aKOH MPSIMOJIMHEMHOTO PaCIpOCTPAHEHUsI CBETA, 3aKOHbBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHe OWHINTeHa is dortodrddexra,
3aKOH COXpaHEHWs JHEPruu, 3aKOH COXPAHCHHUS UMITYJIbCA, 3aKOH COXpaHEHUS
ANEKTPUIECKOTO 3apsiia, 3aKOH COXPAaHEHUsS MAacCOBOTO YHCIA, TMOCTyaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Mpu 3TOM pas3jinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYeCKOE BBIPAKEHHWE U YCJIOBHUS (TpaHUIBI, 00JaCTH)
IPUMEHUMOCTH;

OTIpeIEIIATH HAMPaBJIEHNUE BEKTOPAa HHAYKIIMA MAarHUTHOTO TIOJIS MPOBOTHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenna;

CTPOUTb W OINKCHIBATh M300pAKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJIHATh JOKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (PU3UYCCKUX SBIICHUH W
IPOLIECCOB C UCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUU: TPU 3TOM
dbopmynupoBarh TpobiieMy/3agady M THIOTE3y YYeOHOro HKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIIOKEHHOTO OOOPYIOBaHHUS, MPOBOJUTH OMBIT H
dbopMyIUpOBaTh BHIBOBI,

OCYUIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PM3UUECKUX BEJIMYUH, TIPU
ATOM BBIOMpATh ONTHUMAJIBHBIA CIOCOO M3MEPEHUS W WCIOJIh30BAaTh M3BECTHHIC
METO/bI OLIEHKH MOIPEIIHOCTEN N3MEPEHHN;

UCCJIEeIOBATh 3aBUCUMOCTH (U3MYECKHX BEJIMYMH C HCHOJIb30BAHUEM
OpSMBIX M3MEPEHUI: MpU HSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yIabTaThl TOJYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYWH B BHUAC TAOJUIl U
rpaduKoB, AIaTh BEIBOBI ITO pE3yIbTaTaM UCCIICIOBAHMS;

coOro/1aTh MpaBwiia 0€30MacHOro TpyJa MpHU MPOBEJACHUU HUCCIEIOBAaHUMN B
paMKax y4eOHOro OJKCIEpPUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW W MPOEKTHOU
NEATETHPHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000pya0OBaHUS;

pemiath pacu€THbIE 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCTIOJNIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1aud



BEIOWPATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3MUECKUE BEIMYMHBI U (hOPMYIIHI,
HEOOXOAUMBbIE I €€ PEIIeHHs, TPOBOJUTh PAaCUYEThl U OLIEHUBATHh PEATBLHOCTh
MOJIy4YE€HHOI0 3HaueHUs (U3NYECKON BEIIMUNHBIL;

peniaTh KaueCTBEHHbIE 3a1a4i: BBICTPAUBATh JIOTHYECKH HETTPOTUBOPEUUBYIO
LEMOYKY PACCYKJIECHHI C OMOpOM Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJIb30BaTh ~ MpPU  PEIICEHHH  Y4eOHBIX  3aJady  COBPEMEHHbBIE
uH(OpPMAITMOHHBIE TEXHOJIOTUH I TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YYCOHONW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TTOTYyYSHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTUUECKU aHAIM3UPOBATH MOJTydYaeMyr0 HH()OpMaIIHIO;

OOBSACHATH MPUHUUIBI JEHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pPa3iINvarh yCJIOBUS MX O€30MaCHOTO MCIOIb30BaHUS B MIOBCETHEBHON
KU3HH,

MPUBOJUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKHU, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHON YKU3HU
Uit o0ecrieyeHus: 0€30MacCHOCTH MPU OOpaIEHUU ¢ TPUOOpaMU U TEXHUYECKUMU
YCTPOMUCTBAMM, JIJIi COXPAHEHHUS 30POBbS M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUA B OKPYKaOIIEH CpeIE;

paboTaTh B Tpynmne C BHIMOJHEHUEM pA3JIMYHBIX COI[MAIIbHBIX PpOJEH,
IUIAaHUPOBATh pabOTy TPYNIbl, PAUMOHAIBHO pacCHpenessiTh OOSI3aHHOCTH H
IUTAHUPOBATH JIESITENIbHOCTh B HECTAHAAPTHBIX CUTYalMUsIX, aJleKBaTHO OLICHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYIINBI B PEIICHUE PACCMAaTPUBAEMOM TIPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KounuyecTBo yacos JJIEKTPOHHBIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne ni/nn P Kourpoasbnbie | IlpakTnueckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTesibHbIE
padoThI padoTbI
pecypcsl
Paznen 1. PUUKA U METO/JIbI HAYYHOI'O ITIO3HAHUS
but6mmoreka [IOK
1.1 ®u3nKa U METOABI HAYYHOT'O TTO3HAHUS 2 httos://m.edsoo.ru/7f41bf72
Hroro no paszneny 2
Pa3nen 2. MEXAHUKA
but6mmorekxa [IOK
21 Kuniematitka > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 7
Huramika https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXpPAHCHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bu6mmoreka [JOK
3.1 9 1
TEOPUHU https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
2 1 1
3 OCHOBEI TPMOAHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuoreka [JOK
' da30BbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Pa3nea 4. JIEKTPOJAUNHAMUKA

but6mmoreka [IOK
41 DICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
42 [TocTostHHBIN PIEKTPUUIECKUA TOK. TOKH B 12 bu6nuoreka [JOK
' Pa3IMYHBIX CpeIax https://m.eds00.ru/7f41bf72
Utoro no pazneny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM uugppoBbIe
Ne ni/m P KonTtpoasnsie | IlpakTunuyeckue (ncpp )
NMporpaMMsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznen 1. 9JIEKTPOJANHAMUKA
11 MarnuTHO€ noje. JIeKTpOMarHuTHast 11 1 3 bubmuorexa [JOK
' UHIYKIHS https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHu4eCcKHe U JIEKTPOMAarHuTHbIE bubmuorexa HOK
2.1 9 1
Kosie0aHus https://m.edsoo.ru/7f41c97c
MexaHu4eCcKHe U JIEKTPOMArHUTHbBIE bubnmnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmorexa [JOK
2.3 0) 10 3
frrvka https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 24

Pa3nen 3. OCHOBBI CHEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI cienuaabHOU TEOPUHU bubnuorexa [JOK
3.1 4 1
OTHOCUTEJIHHOCTHU https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKHU 6 Bubmorexa ITOK

https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4.3 A 5
TOMHOE SIpO https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMU U ACTPODPU3UKU

5.1 DneMeHThl aCTPOHOMMHU U aCTPOPUIUKU 7 ngs?;lr?]?:(;(s&:)grouﬁfﬂcg?c
Htoro mo pazaemy 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o6maroniee NIOBTOPEHHE 4 ngs?;;f:;szggﬁfﬂwk
Hroro o pazaeny 4
PesepBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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ITIOYPOYHOE IINTAHUPOBAHME

10 KJIACC
KosmuecTBo yacos JIEKTPOHHBIE
Ne ara uudpoBbIe
Tema ypoka Kontpoabubie | IlpakTHueckue A p
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl

1 ®duszuka — Hayka o npupoje. Hayunsie 1 bubmmoreka [JOK
METO/Ibl TO3HAHUA OKPY’KAOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Poxb u mecTo puzuku B hopMUpoOBaHUM

2 COBPEMEHHOM i)a YHOU qu gl/lel MHpa, B 1 bubmorexa LOK

p . Y p vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IEATETbHOCTH JII0AeH
Mexannueckoe IBUKECHUE.

3 OTHOCHUTEIIPHOCTh MEXaHUUECKOTO 1 bubmmorexa [JOK
nemxenus. [lepemenienue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE NTpsIMONIMHEITHOE 1 bubmmoreka [JOK
JIBIOKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 bubnnoreka [JOK
JBHKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHoOe majieHne. Y CKopeHue 1 Bbu6nuoreka [JOK
CBOOOJTHOTO TIAJICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe aBuxeHue. Jprxenue 1 bubmuoreka [IOK
MaTepUaIbHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpuntun oTHOCHTENBLHOCTH [ anmuiest.

bu6nmmoreka [IOK
8 HHeprimanbHble CHCTEMBI OTCYETA. 1

IIepssbiit 3axk0oH HproToHa

https://m.edsoo.ru/ff0c3be8
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Macca tena. Cuna. [Tpunnun

bubmuorexa [JOK

o CYTICPHOSHIIHH CHLIL. BTOPOHVSaKOH https://m.edsoo.ru/ffOc3be8
HeroToHa 115 MaTepuanbHON TOUKU

10 Tpetuit 3akon HeroToHa 11st bub6mmoreka [IOK
MaTepUaIbHbIX TOUEK https://m.edsoo.ru/ffOc3be8

11 3akoH BCceMHUpHOTO TsaroteHus. Cumia bubnnorexa [JOK
TshKecTU. [lepBas kocMu4eckast CKOpOCTb https://m.edsoo.ru/ff0c3d00

bu6nmmoreka [IOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec Tema httos://m.edsoo.ru/f0c3e18
Cuna tpenusi. KoaddunmeHt tpenus.

13 Cuna C(P;HpOTI/IBJIeI?I/I(i:I npu ILBI/IE(GHI/II/I bubmmorexa LIOK

https://m.edso0.ru/ff0c3f76
TeJa B )KMJIKOCTH WUJIU Ta3e
[ToctynaTenbHOE U BpalaTeabHOE

14 JBUKCHHUE a0COIIOTHO TBEPAOTO TEIA. bubnmnorexa [JOK
MowmenT cuisl. [lneuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJOTO TENa
Nmnynbe MaTepruanbHOM TOUYKH,

15 CHUCTEMbI MaTEPUAIIbHBIX TOYEK. bubnmnorexa [JOK
Nmmynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
HMITyJIbca. PeakTuBHOE IBUKEHUE
PaGota 1 MOIITHOCTD CHUITBI.

16 Kunerndeckas sHeprusi MaTepuaibHONR bubnmnoreka [JOK
Touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPruu
[loTeHumanpHas sHEprus.

17 [ToTeHnmanpHass SHEPTHS YIIPYTO bubnmnoreka [JOK

ne(OpMUPOBAHHOMN MPY>KUHBI.
[orennmanbHast SHEPTHs TesIa BOIU3N

https://m.edsoo.ru/ff0c461a
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MMOBEPXHOCTU 3eMITH

18

IloTeHuManbHBIE M HEMOTCHIMAILHBIC
cuibl. CBsI3b pabOTHI HEMOTEHIIUATBHBIX
CHJI C M3MEHEHHEM MEXaHMISCKOM
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUS MEXaHUYECKOU SHEPTUH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c478c¢

19

JlaGopatopHas pabota «lccnenoBanue
CBSI3M pabOThI CUJIBI C H3MEHEHHEM
MEXaHUYeCKON SHEpruH Tejla Ha
IIpUMepe PACTSKEHUsS] PE3MHOBOTO
KTYyTa»

20

KontponbHas paboTa 1o teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXPAaHCHUS B MCXAaHUKE

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KHHETUYECKOU Teopuu. bpoyHOBcKoe
newkenue. uddysus

bu6nmnoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep ABHKEHUS U B3aUMOICHCTBUS
yacTull BeuecTsa. Mozaeiu cTpoeHust
ra3oB, KUAKOCTEH U TBEPIABIX TEI

23

Macca MOJICKYJIL. KommgecTBo BCIICCTBA.

[Toctrosnnas ABoraapo

24

TemnnoBoe paBHOBecue. TeMiepaTtypa u
e€ usmepenue. Illkana remneparyp
Ilenbcus

25

Nneanpueni raz B MKT. OcHOBHOE
ypaBHenue MKT

bu6nuoreka [JOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c478c
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AOcommoTHas TemMIepaTypa Kak Mepa
CpeHel KHHETUYECKON dHEPTUU

bu6mmorexa [IOK

26 JBHKEHUS MOJIEKYJ. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona
27 3akoH JlanmpToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «MccnenoBanue
28 3aBUCHUMOCTH MEXIy IapamMeTpaMu
COCTOSTHUS Pa3peKEHHOTO Ta3ay
29 N3onponeccsl B UACAIBHOM Ira3e U uxX bub6numorexa [IOK
rpaduveckoe MmpeCcTaBIcHIEe https://m.edsoo.ru/ff0c570e
BuyTpenHnss sueprus
TEPMOJUHAMHYECKON CUCTEMBI U
30 crocoOsI e€ m3mMeHenust. Konndaectso bubamorexa [JOK
https://m.edso0.ru/ff0c5952
TEIUTOTHI U paboTa. BHyTpeHHSIS SHEPT s
OJIHOATOMHOTO UCAIIBHOIO raza
bubmuorexa [JOK
31 Bupst rervionepesan https://m.edsoo.ru/ff0c5c36
VY nenpHast TEMIOEMKOCTh BEIIECTRA.
32 KonngecTBo TeIuoTs! npu bubnmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Terutonepenaye. AauabaTHbIN mpoiecc
33 [IepBblil 3aKOH TEPMOJAVMHAMUKH U €T0 bubnuorexa [JOK
MPUMEHEHHE K U30MpoleccaM https://m.edsoo.ru/ff0c5efc
34 Heob6patumocTtsb nporieccoB B mpUpoe. bubnnoreka [JOK
BTopoii 3ak0H TepMOIMHAMUKHU https://m.edso0.ru/ff0c6230
35 [Ipunuun gevicteus u KIIl rennoBoit bubmuoreka [JOK
MalluHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KII/]
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DKoJorudeckue npodaemMbl

37
TETUIODHEPTETHKHU
38 Ob6o6maromuit ypok «MosnekyspHast bubmmorexa [IOK
¢uszuka. OCHOBBI TEPMOTUHAMUKH https://m.edsoo.ru/ff0c6938
KonTponbhas pabora 1o teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [Tapoobpa3zoBaHue U KOHIEHCAIUS. bubmmoreka [JOK
Hcnapenue u kuneHue https://m.edso0.ru/ff0c63b6
41 AOCONIOTHAS 1 OTHOCHTEIIbHAS bubmuoreka [{OK
BJIAJKHOCTH BO31yxa. HachlleHHbIl map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramnuueckue u
42 aMopQHbIe TeNa. AHU30TPOIHS CBOMCTB bubnmnorexa [JOK
KpUCTAIUIOB. JKUIKHE KPUCTAILIBL. https://m.edsoo.ru/ffoc65f0
CoBpeMeHHbBIE MaTepUabl
[InaBnenue u KpucTaILIM3AIMS.
43 VY nenpHas TEMJI0Ta TJIABICHUS. bubmmorexa [IOK
https://m.edso0.ru/ff0c6708
CyO6numarus
Bbu6nuoreka [JOK
44 YpaBHeHHEe TEIIOBOTO OamaHca httos://m.edsoo.ru/f0c6820
45 OnekTpu3anus Tel. DIEKTPUUECKUN bubmmoreka [JOK
3apsi. JIBa BUIA 3JIEKTPUYECKHUX 3aps0B https://m.edsoo.ru/ff0c6bcc
ITpoBoaHUKH, TURTICKTPUKH U
46 H(I))HyHPOBOI[HI/IKI/I. 3a1j(le COXpaHEHHUS bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsiaa
47 B3aumopeiictBue 3apsioB. 3aKoH bubnmnorexa [JOK

Kynona. Toue4nslii 211€KTpUIECKUN

https://m.edsoo.ru/ffOc6ced
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3apsij

Hanps>k€HHOCTB DJIEKTPUYECKOTO TOJIA.

48 [TpuHIMI Cynepro3uIuu IEKTPHUSCKIX bubmmorexa [JOK
. . https://m.edsoo.ru/ff0c6df2
nosiert. JInaun HanpsKEHHOCTH
49 PaGota crit 3JeKTpOCTaTHYECKOTO TIOJIS. bubnnorexa [JOK
[Torenmman. Pa3HOCTh MOTEHLIMATIOB https://m.edso0.ru/ff0c6f00
[IpoBOAHUKY M TUANEKTPUKH B
50 3JIEKTPOCTATHYECKOM TIOJIE. bubmorexa OK
https://m.edsoo.ru/ff0c7018
JvanekTpuyeckas IpOHUIAEMOCTh
. bubmmoreka [JOK
51 OnexrpoéMkocts. Konnencatop httos://m.edsoo.ru/f0C7126
DneKTPOEMKOCTH TIOCKOTO
52 KOHZIeHcaTopa. DHEPTUs 3apsSKEHHOTO bubamorexa [JOK
https://m.edsoo.ru/ff0c72c0
KOHJIEeHCaTopa
53 JlaboparopHas pabota "H3mepeHue
3JEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIUIT NEiCTBYA U IPUMEHEHHE
KOHJIEHCATOPOB, KOMIMPOBAIHLHOTO
o4 amnmnapara, CTpyHHOT0 IpUHTEpa.
DIIEKTpOCTaTUYECKasl 3allHUTA.
3a3emIIeHHe AIIeKTPOIPUOOPOB
DIIeKTPUUYECKHUI TOK, YCIOBHS €T0
55 cymectBoBaHus. [loctosaubiii Tok. Cuina
toka. Hanpsixenue. ConpoTuBiieHue.
3akoH Oma aJi yyacTKa Lenu
56 [TocnenoBarenbHOE, MapalieIbHOE, bu6nuoreka [JOK

CMCHIIAHHOC COCAUHCHHE ITPOBOAHHUKOB.

https://m.edsoo.ru/ff0c74f0
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JlabopaTtopHast pabota «3yuenue
CMEIIAHHOTO COSTUHEHUS PE3UCTOPOBY

57

58

PaGoTta 1 MOIITHOCTB AIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

3axoH OMa 15 TOJIHOH (3aMKHYTOI)
anekTpuyeckoi nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«3mepenne DJ1C UCTOUHHKA TOKA U €TO
BHYTPEHHETO COMTPOTHBIICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DIIEKTPOHHAs MPOBOIUMOCTD TBEPIBIX
METAJIOB. 3aBUCUMOCTD COIIPOTUBJICHUA
METaJJIOB OT TeMIEePaTyphl.
CBepX1poBOIMMOCTh

60

DNEeKTpUUECKUN TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyUYKOB

61

[TomynpoBoIHUKY, UX COOCTBEHHAS U

IpUMecHast MPoBoAUMOCTh. CBOHCTBA

p—~n-nepexona. I1omynpoBOIHUKOBBIE
puOOpbI

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUUECKUA TOK B paCTBOPAX U
paciuiaBax 3JIEKTPOJIUTOB.
DIEKTPOTUTHYECKAS TUCCOIHAIIS.
DIIEeKTPOIHN3

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

63

DIIEKTPUYECKUI TOK B raszax.
CaMoOCTOSTENLHBIN U
HECaMOCTOSTEIbHBIN pa3psa. MomHuS.
IInasma

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

64

DJeKTpuuecKre Npudopsl U yCTpoiicTBa

bu6nuorexka [JOK
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" X NPAKTHYCCKOC NPUMCHCHHC.
HpaBHna TEXHHKH 0€30IaCHOCTH

https://m.edsoo.ru/ff0c86fc

65 O6006mmarmuil ypox 1 bubmmoreka [JOK
«DIEKTPOIMHAMUKA)» https://m.edsoo.ru/ff0c88be
Kontposbnas padota o reme

66 «QnektpocTatuka. [1ocTOsHHBIH 1 bubnmoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B pa3ian4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 Pesepsuslil ypok. KonTponbhas pabora 1 bub6numorexa [IOK
1o Teme "DIeKTpoAuHaMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O600Ma0mui ypok 1 bubmmoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O0 68

[NPOIT'PAMME
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11 KJIACC

KosanyecTBo 4yacos DJIEeKTPOHHBIE
Ne Hara uudgposbie
Tema ypoka Kontpoasnbie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
[TocTosiHHBIE MATHUTBHI U HIX
1 B3auMo/ieicTBUE. MarHUTHOE ToJIE. 1 bubmuorexa [JOK
Bektop MaruutHOM MHAYKIWA. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIUU
MarHuTHO€ 10J1€ IPOBOJHUKA C TOKOM.
2 OmeIT Opcrena. Bzaumonencreue 1 bubmmorexa IIOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlabopaTopHas pabota «M3yuenune 1 1 bu6mmoreka [JOK
MarHUTHOTO TMOJISI KATYIIKU C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO MOJIS HA
IIPOBOJHHUK ¢ TOKOM. Cuita Ammepa.
4 JlabopaTopHas pabora «McciaenoBanue 1 1 Enbmaorexa ITOK
. patop p https://m.edsoo.ru/ff0c9acO
JEUCTBUSI TTOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM»
JlelicTBME MAarHUTHOTO MOJIS HA
5 IBIKYIIYIOCS 3apsKEHHYIO0 YaCTHILL 1 Bubmrorexa ITOK
YILYIOEH SApIKEHILY v https://m. eds00.ru/ff0c9df4
Cuua Jlopenma. Pa6ota cwel Jlopenia
DneKkTpoMaruuTHas UHAYKIws. [ToTok
5 BEKTOpa MarHUTHOM uHAykuuu. I1C 1
WHAYKIUU. 3aKOH AJIEKTPOMArHUTHOM
unaykuuu Papanes
7 JlabopaTtopHast pabota «ccnenoBanue 1 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0c9778
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SIBJICHUSA BHeKTpOMaFHHTHOﬁ HHAYKIOWN»

https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIICHUE
camouHaykuuu. 3/C caMOUHIyKIIMH.
DHeprus MarHUuTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMarHUTHOE T0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpouCcTBa U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MATHUTHI,
JJIEKTPOMAarHHTBI, JIEKTPOABUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
WHIYKIMOHHAs I1€Yb

10

Obo6maromuii ypok «MarautHoe mnosie.
DJeKTpOMArHUTHAS HHITY KIS

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

11

KoHnTtposnbHas paboTa mo teme
«MarautHoe 1nosie. DIeKTPOMarHuTHas
AHIYKLIUSD)

but6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHUYECKHE KOJIeOaHusI.
["apmoHnueckue kosebanus. Y paBHEHHE
rapMOHUYECKUX KOJIeOaHUH.
[IpeBpamenue sneprun

bu6moreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHnas pabota «VccnenqoBanue
3aBHCHMOCTH MEpUO/Ia MaJIbIX
Kosie0aHui Tpy3a Ha HUTHU OT JJIUHBI
HUTHU U MAcChI Tpy3a»

14

Kone6atenpHslit KoHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B
UJIeTEHOM K0JIe0aTeIbHOM KOHTYpE.
AHaIIOTHsl MEXIY MEXaHHUECKUMH U
AIIEKTPOMArHUTHBIMH KOJICOaHUSAMU

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820
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15

®opmyna ToMmcoHa. 3aK0H COXpaHEHUS
SHEPTUH B HJICATHHOM KOJIEOATEILHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

IIpeacraBieHue o 3aTyxaromux
KoyieOaHusx. BoIHYKIeHHBIE
MeXaHHYeCKHe KojaeOanus. Pe3onanc.
BbIHY X IeHHBIE 3JICKTPOMAarHUTHBIC
KOoJIEOAHMS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennsblit Tok. CuHycOUJaNbHBIN
MepEeMEHHBIN TOK. MOITHOCTh
IIEPEMEHHOT0 TOKA. AMIUIMTYAHOE U
JIEHCTBYIOLLIEE 3HAUEHHUE CUIIbI TOKA U
HaIPSDKEHUS

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

18

Tpancdopmarop. [IpoussoacTso,
nepenaya u norpediieHue
AIIEKTPUYECKON IHEPTUU

19

VY CTpoicTBO U MPAKTUYECKOE
MPUMEHEHHUE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEHHOr0 TOKa, TMHHUI
aJIeKTpoIepeady

bub6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE AIEKTPOIHEPIUH.
KynpTypa ncrons3zoBanus
AJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU

21

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb
pacIpoCTpaHeHHUs U IJTMHA BOJHBIL.
[Tonepeunsie U TPOIOIBHBIE BOITHBI

bu6moreka [JOK
https://m.edsoo.ru/ff0cca54
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3Byk. CkopocTb 3ByKa. [ poMKOCTh

but6mmoreka [IOK

22
3ByKa. Bricota Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHbBIE BOJHBI, UX
23 cBoiicTBa U ckopocTh. Ikana bubmorexa TIOK
p ’ https://m.edsoo.ru/ffOccfe0
AJICKTPOMArHUTHBIX BOJTH
24 [TpuHIHITBI paTUOCBSI3U U TEICBUIACHHUS.
PasBuTHe cpeacTs cBsa3u. Paanonokamnus
o5 KonTponbhas pabota «Konebanus u bu6mmoreka [JOK
BOJIHED» https://m.edsoo.ru/ffOcc6f8
IIpssMonuHeliHOe pacIpoCcTpaHeHHue
26 CBI;Ta B OJHOPO HIZ)IZ cpe ZpToqeqHHﬁ bubmorexa HOK
FIHOPOA pee. https://m.edsoo.ru/ff0cd350
HMCTOYHHMK cBeTa. JIyd cBeTa
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cBera. [locTpoenne n300pakeHuil B bubmmorexa IIOK
’ p p https://m.edsoo.ru/ff0cd4e0
TUIOCKOM 3epKajie
IIpenomnenue cera. IlonHoe
28 BHYTpeHHee oTpakeHue. [IpeaeabHbIil bubmmorexa HOK
yIp P P https://m.edsoo.ru/ff0cd7f6
YTOJI TIOJTHOTO BHYTPEHHETO OTPAKEHUS
29 JlaGopatopHnas pabora «M3mepenue bu6nuorexa LIOK
[I0Ka3aTelIs IPEJIOMIICHHS CTEKIIa) https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenune nzobpaxeHuit B
30 mmu3e. DopMyira TOHKON JIMH3BI bubmmorexa LOK
- PopMy ' https://m.edsoo.ru/ff0cddle
VYBenuuenue JINH3bI
31 JlaboparopHnas pabota «VccnenqoBanue
CBOMCTB M300paXCHUH B JIMH3AX)
39 Hucnepcus ceeta. CIIOXKHBIN COCTaB

oenoro cseta. L{Ber. JlabopaTopHas
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pabota «Habmonenue nucrnepcun
CBETa»

33 WnTepdepennus creta. Judpaxims bubnuorexa LIOK
cBerta. [ludpaknronnas pemeTka https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTH CBETOBBIX BOJIH. bubnuorexa LIOK
IHonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpPHI U YCTPOICTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS
['paHUIIBI MPUMEHUMOCTH KJIACCHUSCKON
36 MexaHukd. [TocTynars! crienuanbHON bubmorexa IIOK
' 4 https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTETHFHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3ameyieHre BpeMEHHU U COKpaIlleHne bubmmorexa [IOK
P P https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprusi U UMMYJIbC PEISITUBUCTCKOM
38 yacTuibl. CBSA3b MAacChHI C SHEPTUEH U Bubmmorexa [IOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS TTOKOS
KonTponbras padora «Onruka. OCHOBBI
39 CIEIUAIBHON TeopHH bubmmorexa [TOK
a P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
40 ®otonbl. ®opmyna [Tnanka. Dueprus u bu6mmoreka [JOK
UMIYJbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U HCCIIEIOBAHNE bubnuorexa [JOK
dororddekra. OnbiTe A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akoHsbl pororpdexra. YpaBHEeHNE
. (? b p but6mmoreka [IOK
42 DitHmreiHa 175 Gotodddekra.

«Kpacuas rpanunia» gorodaddexra

https://m.edsoo.ru/ff0d015e
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Jasnenue ceeta. OmnbrTer I1. H.

but6mmoreka [IOK

43
JlebeneBa. XuMMHUUECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckne ycTpomucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:
dboTorneMEeHT, (HOTOIATIYNK, COTHEUHAS
OaTapest, CBETOINO/
45 Pemenue 3ana4 mo reme «JI€MEHTHI bubnuorexa [JOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mogens atoma ToMmcona. OMbITEI
46 Pesepdopna o paccestHuIO o-4acTHIL bubnmorexa [IOK
pOP p ' https://m.edsoo.ru/ff0d091a
[LnaneTapHas Moaenp aToMa
but6mmoreka [IOK
47 IToctynatel Bopa
y p https://m.edsoo.ru/ff0dOafa
W3aydenne u nornomeHne (hOTOHOB IIPH
48 e e}:[xo;[e aToMa ¢ OJHOIO q)OBHSI ’ bubmorexa HOK
p . yp https://m.edsoo.ru/ff0d0afa
DHEPTUM Ha Ipyroi. Buasl ciekTpoB
BonHoBErIe cBoiicTBa yacTull. BoiHEI fe
49 Bpoitst. KopryckynsipHO-BOTHOBOM bu6mmoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3IIy4eHue
OTKpBITHE paTHOAKTUBHOCTH. OTIBITHI
50 Peszepdopaa mo onpeaenenno cocrapa bubmmorexa LOK
peop P https://m.edso0.ru/ff0dofd2
paauoOaKTUBHOTO U3TyUEHUS
Cgoiicta anbpa-, 6eta-, ramma-
51 u3NMydeHus. BiusiHue painoakTHBHOCTH
Ha YKUBBIC OPTAaHU3MBbI
. bubmmnoreka IJOK
52 OTKpBITHE POTOHA U HEUTPOHA. 1

https://m.edsoo.ru/ff0d1162
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N3orombl. Anbga-pacma. IIeKTPOHHBINA
Y TIO3UTPOHHEIN OeTa-pacmnaf. ["amma-
U3IIy4eHUe

53

OHeprus CBs31 HyKJIOHOB B sJIpe.
SnepHsle peakunu. S nepHBIN peakTop.
[IpoGiembl, IEPCTIEKTUBHI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
SHEPreTUKU

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

54

DneMeHTapHble YacTullbl. OTKpBITHE
no3uTpoHa. Metobl HaOIIOAEHUS U
PEruCTpaLMK 3JIEMEHTAPHBIX YaCTHII.
Kpyrisbiii cton «OyHaaMmeHTaabHbIe
B3aumoeiicTBua. EnuacTBO
¢buznyecKoil KapTUHBI MUPa»

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

55

Bun 3Bé3qHoro Heba. Co3Be3aus, spKue
3BE3/1bl, TUIAHETHI, UX BUANMOE
newxeHue. CoHeyHasi cucteMa

56

Comnane. CollHEUHasE aKTUBHOCTb.
Wcrounuk sHeprun ConHua u 3BE311

57

3BE3/1bl, UX OCHOBHBIE XapaAKTEPUCTUKHU.
3BE3/BI TIIABHOM MOCIIEI0BATEIBHOCTH.
BuyTpennee crpoeHue 3BE3 /.
CoBpemeHHbIE IPEICTaBICHUS O
IIPOUCXOXKAEHNUHN U 3BoItoLmu CostHIa U
3BE3]1

58

Muneunsiii [lyTe — Hama ["anakTuka.
IMonoxxenue u aBrxenue CoyHIIA B
lNanaktuke. ["anaktuku. YEpHbIE ABIPHI B



https://m.edsoo.ru/ff0d1356
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AApax ralakTukK

59

60

Bcenennas. Paz0beranue ragakTuk.
Teopus bosbiioro B3psiBa. Penukrosoe
n3IydeHne. MertaraiakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KonTponpHas padora « IeMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6006marommii ypok. Pons ¢husuku n
aCTPOHOMHUH B IKOHOMHUYECKOH,
TEXHOJIOTHYCCKOM, COLIMAIbHON 1
ATHYECKOU cdepax AeaTeTbHOCTH
YyeJoBeKa

63

O60o06matromuii ypok. Pons u mecto
(U3UKK ¥ ACTPOHOMHH B COBPEMEHHOM
HAyYHOW KapTUHE MHpa

64

Ob6o6matomuit ypok. Ponb pusnueckoit
TE€OpuHu B GOPMUPOBAHUU
MPEJICTABICHUH O PU3NICCKON KapTUHE
MHpa

65

Ob6o6maromuit ypok. Mecto
bU3HUIECKOI KapTUHBI MUpa B 0011IeM
pALY COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEJICTABICHUNA O TIPUPOJEC

66

PesepBHbIil ypok. MarautHoe mnouie.
DNEeKTpOMarHuTHAasE HHIYKIHS

67

Pe3zepBublii ypok. Ontrka. OCHOBBI
CHCHI/IaJIBHOﬁ TCOPHUU OTHOCUTCIILHOCTHU




T

68 Pesepusrit ypok. KBantoBas ¢usuka. 1 bu6nuorexa [IOK
DJeMeHThI aCTPOHOMMHU U aCTPOPUIUKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB ITO 68
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