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IHHOACHUTEJIBHAS 3ATIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpoBHSI Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yibTaTam
OCBOEHMSI OCHOBHOH 00Opa3oBaTeIbHOM Mporpammel, npeacraBieHHbix B OI'OC
COO, a Ttakxe ¢ yué€roM (enepaqbHOM paboyeil mporpaMMbl BOCHHUTAHUS U
KOHLEMUMU TpenojaBanus yyeOHoro mnpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3anusax Poccuiickon Oenepanuu, peanu3yromux OCHOBHBIE
o0OpazoBarenbHbIC MPOTPAMMBEI.

CognepkaHue mnporpaMMmbl MO (U3MKE HAIpaBiIeHO Ha (HopMUpOBaHUE
€CTeCTBEHHO-HAyYHOM KapTUHBI MHupa oOyuarmmxcs 10-11 kmaccoB mnpu
oOydeHun ux ¢uszrke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIHLHOCTHOTO
noaxona. I[Iporpamma mo ¢usmke coorBercTByeT TpeboBanusm DPI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpPeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKXKe YUYUTHIBAET HEOOXOAMMOCTb peaU3alUU MEXKIPEIMETHBIX
CBs3e (DM3MKM C €CTECTBEHHO-HAYyYHBIMH Y4YEOHBIMH IpeAMeTamMu. B Hel
ONPEIESAIOTCS OCHOBHBIE LI€JIM M3y4YeHUs (PU3UKUA HAa YPOBHE CPEAHEr0 OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTAThl OCBOEHUS Kypca (PU3HKHU: JIMYHOCTHBHIE,
MeTarnpeaMeTHbIe, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma mo ¢pu3MKe BKIIIOYAECT:

e IUJIJAHUPYEMBbIE PE3YJIBTATHl OCBOEHUS Kypca (PU3HKU Ha 06a30BOM YpOBHE, B

TOM YHCJI€ TPEAMETHBIE PE3YJIBTATHI 110 F0JIaM 00YUYEHUS;

e coJepkaHue yuyeOHoro npenmMera «Pu3nka» 1o rojgam o0yueHusl.

dusnka Kak Hayka O HaumOosiee OOIUX 3aKOHAX MPHUPOJBI, BHICTYyIMAasl B
KayecTBe y4eOHOIo IMpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU# 00 okpy:xatoriemM mupe. [IkoapHbIN Kypc (HU3UKK — CUCTEMOOOPa3yIOIINiA
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, TOCKOJIbKY (PH3NYECKHE 3aKOHBI
JexaT B OCHOBE IMIPOLIECCOB M SBIEHUM, H3y4aeMbIX XUMHUEH, OuOJOTHEH,
dbuszuyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHHE U AKTUBHOE
npuMeHeHue  (U3MYEeCKuX 3HAHUW  OmpejeNseT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIYyYEHUSI HOBBIX MAaTE€pHAIOB C 3aJaHHBIMH CBOWCTBAMHU M JPYTHX.
N3ydenne ¢u3Mku BHOCUT OCHOBHOM BKJIaJ B (POPMHpPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydarommuxcs, B (OpMUpOBAHHE YMEHUN MPUMEHSTh
HAy4YHBIA METOJI TO3HAHUSI TIPU BHITIOJHEHWU UMHU YY€OHBIX UCCIIEOBaHUM.

B ocHOBy kypca ¢u3uku Ay ypOBHS CpeAHEro oOmero oOpa3oBaHHS
NOJIOKEH Pl HUACH, KOTOpble MOXXHO paccMaTpuBaTh KakK MPUHLHUIBI €ro
MOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuai U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUUM C HeW MaTepuan Kypca (QU3HKU
o0beIMHEH BOKpYr (u3uueckux tTeopui. Beaymmm B Kypce sBisercs
(opMUpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIIECTBE W
noJe.

Hoes cymanumapuzayuu. EE peanuzanus MpeArnosiaracT HCIOIb30BaHHE
TYMaHUTapHOTO TMOTEHIMana (U3MYECKOl HayKH, OCMBICICHHUE CBS3M Pa3BUTHUS
¢u3nku ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMHU U HKOJIOTMYECKUMU ITPOOIeMaMu.

Hoess  npuxnaowoit  nanpasnennocmu. Kypc (usukum  mpeamosnaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHMYECKUX M TEXHOJOTMYECKHUX MPUIOKEHUN
W3YUYCHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercss TMOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJIep)KaHus, MOCBAMIEHHBIX JKOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a TaKke OOCYKIEHUS
npo0JIeM pallMOHATIBHOTO MPUPOIONOJIb30BAHUS U HKOJIOTMYECKO 0€30M1acCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (DU3UMKH Ha ypOBHE CpEIHEro OOIIEero
oOpa3oBanus sBIAIOTCS (pusmyeckue teopuu (HOopMHpPOBaHUE MPEICTABICHUN O
CTPYKTYpE HOCTPOEHUS (PU3HUECKON TEOPHH, poJid (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, TIpaHUIIAX
NPUMEHHUMOCTH TEOPHUMl, JJIsI ONHCAaHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-IeATENIPHOCTHBIN TOIX0 B Kypce (U3MKH pean3yercs Mpexse
BCEro 3a CYET OpraHU3alud HKCIEPUMEHTATBHOU AESITENIbHOCTH O0YyYaroluXCsl.
st 6a3oBoro ypoBHsS Kypca (U3UKA — OSTO HCIOJb30BAaHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JIabOpaTOpHBIX padoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIUN CIHCOK YUYEHHYECKUX
paKTUYECKUX padoT. BhlienieHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
OPOBOAUMBIX JUIsi KOHTPOJIA MW  OLIEHKH, OCYIIECTBISETCA y4YaCTHUKAMU
00pa3oBaTENBHOIO IMpOLlECCa HCXOAd M3 OCOOEHHOCTEM IUIAHUPOBaHUS U
ocHalleHus: kaOuHeta Qusuku. Ilpu »3TOM obOecneunBaeTcsi OBJIAJIEHUE
o0y4YaronMMucs yMEHUSIMUA MPOBOJIUTH KOCBEHHBIE H3MEPEHMS, HCCIEIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH M IIOCTAHOBKY OINBITOB IO IpPOBEpKE
PEI0KEHHBIX TUIIOTES.

bonpiioe BHUMaHUE YyAENSEeTCS PELUIEHUI0 PACYETHBIX U KaueCTBEHHBIX
3agad. [Ipu 3TOM Mg pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJa4d C SBHO
3aJJaHHOM (PU3UYECKON MOJEIbIO, TO3BOJIAIONINE IPUMEHSTh H3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfeia Kypca, TaK U WHTETPUPYS 3HAHUS W3
Pa3HBIX pa3ienioB. /[ KaueCTBEHHBIX 3a7a4 MPHUOPUTETOM SIBJISIOTCS 3a/IaHUS HA
0OBsCHEHHE TPOTCKaHUs (U3MYECKUX SBICHHA W TIPOIIECCOB B OKpYKaroIIei
KU3HHU, TpeOyromue BhIOOpa (U3MYECKON MOJENU IS CUTyallMd MPAKTUKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO k MarepualbHO-
TEXHUYECKOMY OOECIICUCHHUI0 Y4YeOHOTO Tpolrecca 0a30BbIi ypOBEHb Kypca
(Gbu3MKK Ha ypOBHE CPEHEro 001Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peIMETHOro KaOuHeTa (M3WKK WIM B YCIOBUSX HWHTETPHUPOBAHHOTO KaOWHETa
MpPEAMETOB E€CTECTBEHHO-HAYUYHOI0 IMKJIa. B kaOuHere (PU3UKH JOKHO OBITh
HEeo0XoauMoe J1abopaTopHOe OO0OpYyAOBaHHE ISl BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3NKE YUSHHUECKHX MPAKTUUECKUX Pa0dOT U JEMOHCTPAIIMOHHOE
000pyOBaHUE.

JleMoHCcTpallMoHHOE 00Opy/ioBaHKHE (opMUpyeTCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH U  OOECNeYMBaeT IOCTaHOBKY
MEPEUUCICHHbIX B TMporpaMMe 1o (U3UKE KITIOUYEBBIX JEMOHCTpAIUUA s
UCCJICIOBAaHMUSI M3y4YaeMbIX  SIBICHHH ¥  MPOIECCOB, OJMIUPHUECKUX |
(GyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MPUMCHCHHA.

JlabopaTopHoe 00OpynOBaHHE MJI YUYEHUUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcsi B BUJE TEMaTUYECKUX KOMIUIEKTOB M OOECIeYMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTH4ecKhe KOMILICKTHI
7a00paTOPHOTO OOOPY/IOBAHUS JIOJDKHBI OBITh IMOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTENHHBIX CUCTEM B BUJI€ TU(PPOBBIX TaOOPATOPHIA.

OCHOBHBIMU TIEJISIMU U3y4YCHHS (GU3UKHU B 00111eM 00pa30BaHUH SIBIISIIOTCS:

e (opmupoBaHue HHTEpeca M CTPEMJICHUS OOYYAOIIMXCS K HAyYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HHTEIICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMHUPOBAHUE
MCCJIEI0BATENIbCKOTO OTHOIICHUSI K OKPYKAIOUIUM SIBIICHUSM;

e (opmMupoBaHME HAy4YHOTO MHUPOBO33PEHHS KaK pe3yibTara H3Y4YCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue yMeHHH OOBSCHATH SBJICHHUS C HMCIOJB30BaHUEM
bu3nUecKkux 3HaHUN U HAYYHBIX JIOKA3aTENbCTB;

e (opmupoBaHue MpenCTaBICHUNA O pONM (PU3MKHU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHne STUX Ieei oOecrednBaeTCsl pelieHneM CIeIyIoNnX 3a7ad B

nmpoliecce u3yueHus Kypca GU3NKU Ha YpPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e mnpuoOpeTeHHe CUCTEMBbl  3HAHUM 00 00mux bu3IIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, SJEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yYMEHHMI TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OoOBsICHeHHsI (PU3NYECKUX SBJICHUH B TPUPOAC H JUISl TPUHATHS
IIPAKTUYECKUX PELICHUN B [IOBCEIHEBHOU JKU3HU;

e OCBOEHHE CIOCOOOB pELIEHUS pa3IUYHbIX 3aJad C SBHO 3aJlaHHOU
¢uznueckoil Monenblo, 3a1ay, MOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3gaHue GU3NUECKOU MOJEIIH, aJIeKBATHON yCIIOBUSAM 33/1a4H;

e TMOHMMaHHE (U3UYECKUX OCHOB M MPUHIUIOB JEUCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHMSHUS HA OKPYKAIOUTYIO
cpenys;

e OBJAJCHUE METOJAMHU CaMOCTOSTEIbHOIO IUIAHWPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHaIM3a M HMHTEpIpeTaluud HUHGOpMaINH,
OIpeeNIEHNs IOCTOBEPHOCTHU MOJyYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHM JJIs Pa3BUTHUS YMEHHUI IPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPUYECKOU JIEATEIBHOCTH.

Ha wusydenme ¢usuku (06a30BBIi 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 NEpeueHb JabopaTOpHBIX U
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHJOBAHHBIM, YYHUTENb JEIaeT BBIOOP
IpoBeNeHUs] JTa0OPaTOPHBIX PabOT U OMBITOB C YYETOM WHIUMBUIYATHHBIX
0COOEHHOCTEH 00yJarOIIMXCH.



COJEPXKXAHME OBYUYEHUA
10 KJIACC

Pa3znen 1. ®u3uka U MeTOAbI HAY4YHOI'0 MO3HAHUS

®usuka — Hayka o npupozae. HayuHbie mMeTOABI NMO3HAHUSA OKPYKAOLIETO
mupa. Ponb dKcriepuMeHTa W TEOPUM B IMPOLECCE IO3HAHUS TPUPOIBL.
DKCHEepUMEHT B QU3HKE.

MopenupoBanue (PU3NYECKUX SBJICHWA U TMPOIeCCOB. HaydHble THMOTE3HI.
®u3znuecKre 3aKOHbl U TEOpUH. ['paHHIIBl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHLMD COOTBETCTBUS.

Pons u mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOM HAay4YHOW KapTUHBI
MUpa, B IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

Jemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JNATYNKU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe IBHKeHHE. OTHOCHUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepemernienue, CKOpoCTh (CpeAHsii CKOPOCTb, MIHOBEHHasi CKOPOCTh) W
YCKOPEHUE MaTepUaibHOW TOUYKH, UX MPOEKIUU HAa OCHU CHUCTEMBbl KOOPIWHAT.
CnoxeHue nepeMeneHni U CII0KEHUE CKOPOCTEM.

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

CBobOosiHOE TajieHne. Y CKOpeHue CBOOOHOTO MaIeHuS.

KpuBonuneiiHoe  aBwkeHue. J[BUKEHME  MarepHalbHOW TOYKH IO
OKPY>KHOCTH C TIOCTOSTHHOM 10 MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTbh, JIMHEHHAS
ckopoctb. [lepuon n gactora obparieHus. [leHTpocTpeMuTebHOE YCKOPEHHE.

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

Jlemoncmpayuu

Mogenb cuctembl OTCYETA, WILIIOCTPAIMs KUHEMATHYECKUX XapaKTEPUCTUK
JBHKEHUS.

[Ipeo6pazoBaHue NABUKEHUM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

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

HaOntonenue nBuxkeHus Tena, OpPOIIEHHOrO MOJ YIJoM K TOPU3OHTY U
TOPU30HTATBHO.



N3mepenne yckopeHus: CBOOOTHOTO TaACHHS.

Hanpagnenue ckopocTu pu ABUKEHUU 1O OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3ydyeHne HEPAaBHOMEPHOI'O ABUIKEHHS C LEJbIO ONPENEIECHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHUST MEXAY IyTAMHU, MNPOWJICHHBIMHA TEJIOM 3a
MOCTICIOBATEIbHBIC PAaBHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BI3KON HKUJIKOCTH.

N3ydenue aBu»keHUs Tena, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipuaumn  otHOocurensHOCcTH  [anmunes. IlepBwiii  3akoH  HproToHa.
NuepumanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unuu cuil. Bropou 3akoH HeroroHa
JUIS MaTepUAIIbHOM TOYKHU. TpeTuii 3aKkoH HproToHA 111 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuma Tsbkectu. IlepBas Kocmuyeckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxkeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIbKEHHS U cujia TpeHus nokos. Koaddumment tpenus.
Cuna conpoTUBIICHUSA NPU IBUKEHUU TENA B dKUJKOCTH WJIU rase.

[ToctymnarenbHOE U BpalllaTeIbHOE JBH)KEHUE a0COIFOTHO TBEPOTO Tea.

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

TexHH4YeCcKrue YCTpOWCTBA M MPAKTHYECKOE IPUMEHCHHUE: NOAIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHUE Macc B3aMMOAEHUCTBYIOIINX TEI.

Bropoiu 3akon HeroToHa.

N3mepenue cu.

CroxeHue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIvu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUH.

CpaBHEHUE CUIT TPEHUSI TOKOS, KAUEHUS U CKOJIbKEHUS.

VYcioBus paBHOBECUs TBEPAOTO Tea. Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, 1abopamoptule pabomuwl

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE H
pE3MHOBOM 00pasiie, OT ux aedopMaiiui.

UccnenoBanue ycioBHil paBHOBECHSI TBEPAOTO Tela, HMEIOLMIETO OCh
BpalICHUS.

Tema 3. 3axonbl COXpAHEHUA 8 MEXAHUKE

Nmnynbc maTtepuanibHOM TOYKHM (Te€a), CUCTEMbl MAaTEpHAIbHBIX TOYEK.
Nmnynbc cuiibl M1 M3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPaHEHUs HMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

Pabora cusibl. MOIIHOCTD CHIIBL.

Kunernueckass sHeprus MarepuanbHOW TO4ku. TeopemMa 00 H3MEHEHUU
KHMHETUYECKOU SHEPTUU.

[TorenuunanbHas SHEPrusl. [ToreHunanbHas SHEPrus YIpYro
nehopMupOBaHHONW  mpyXuHBL  [loTeHIManpbHass dSHeprus Tena  BONMU3U
IIOBEPXHOCTH 3€MIIH.

[loTenuuanbHple ¥ HeNmoOTeHUHalbHble  cuiibl.  CBsi3b  pabOThI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPIUM CUCTEMBI TEI.
3aKOH COXPAHEHUS] MEXaHUYECKON YJHEPTUU.

Yupyrue v Heynpyrue CTOIKHOBEHHUS.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOIED,
NPY>KUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHME.

[Tepexo mOTEeHIIMATLHON YHEPTUN B KHHETHYECKYIO U OOpaTHO.

Yuenuuecxuii skcnepumenm, r1abopamopule pabomuwl

N3yuenne aOCOMIOTHO HEYNPYroro yjapa C MOMOIIbIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasITHUKOB.

Uccnenosanue cBs3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXAHUYECKOW SHEPTHUU
TE€JIa Ha IPUMEPE PACTSKEHHS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgekyisipHasi Gu3MKa 1 TEPMOAMHAMHMKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU mMeopuu
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep IBWKEHUS U
B3aMMOJICHCTBUSL YacTHUI[ BellecTBa. Molenu CTPOEHUs Ta3oB, XUIKOCTEH U
TBEPJIBIX TEJ U 00BSICHEHWE CBOMCTB BEILIECTBA HA OCHOBE THX Mojeleid. Macca u
pa3Mepbl MoJiekyi1. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

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



Mogens  upeanibHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOM TEOpUM HJCaTbHOTO raza. AOCONIOTHAs TeMmIiliepaTypa Kak Mepa
cpeaHeld KHWHETHMYECKOW SHEpPruu TEIUIOBOrO JBMXKEHUs dacTtul] rasa. Illkama
temneparyp KenbBuna. ["'a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—KnanelpoHa.
3akon /lansroHa. M3ompolieccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpeACTaBICHUE H30MPOIECCOB: HM30TEpPMa, H30X0pa,
n3o0bapa.

TexHuyeckue YyCTpOICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKAa3bIBAIOIINE JHMCKPETHOE CTPOCHUE BellecTBa, (QoTorpaduu
MOJIEKYJ OPraHUYECKUX COCIUHEHUM.

OneiThl 10 AU PY3UH KUAKOCTEN U Ta30B.

Mogens 6pOyHOBCKOTO ABUKEHHUS.

Mogaens onbita [ITepha.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUA.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABIICHUS ra3a Ha CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHUE COCTOSIHUSL HJICAJIbHOrO Tasa,
WU30IPOLIECCHI.

Yuenuuecxuii sxkcnepumenm, n1abopamopnule pabomuwl

Onpenenenre Macchl BO3JayXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MEPEHUM
00bEMa KOMHATBHI, TaBJICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

Uccnenoanue 3aBUCUMOCTH MEXKIy TapaMeTpaMy COCTOSIHUSL pa3peKeHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuKu

TepmonnHaMuueckasi cucremMa. BHYTpeHHssSI SHEprusi TEPMOAMHAMUYECKOM
CUCTEMBI U cTIocOOBI e€ m3MeHeHus. KommuecTBo TemioTel U pabota. BHyTpeHHsIS
SHEpPrusi  OJHOATOMHOTO  HWJealbHOrO  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeJIbHAs TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEmIOTHI NpH TEMIIONEpEaAYE.

[Tonsstue 00 amamabatHoM miporecce. [lepBhIii 3aKOH TEPMOJWHAMHUKH.
[IpumeHenue mepBoro 3akoHa TEPMOJMHAMUKH K u3ompoleccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuki. HeoOpaTumMocTh MpoiieccoB B MpUpPoO/IE.

TerutoBple  mamuHbl.  [IpUHIUNBI ~ JEWCTBHSL  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamiuMHax. KoadduimeHt mnosie3Horo
nevictBug TteroBoil mamwuHbl. [ukn KapHo u ero ko3¢ @uUIMEHT MOJIE3HOTO
JENUCTBUS. DKOJIOTHYECKUE TPOOJIEMBI TETUIOIHEPTETUKH.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

W3meHnenne BHYTpEHHEW HSHEpPrud Tejla MPU COBEPIICHUH PAOOTHI: BBLIET
npoOKku u3 OYTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBanue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpALUA).

N3meneHnue BHyTpeHHEH 3Hepruu (TeMiiepaTyphbl) Tela Ipu Terionepeaaye.

OnpiT 10 aauabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoit TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPaHusl, pEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopnuvie pabomol

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeuwyecmea. Dazoevie nepexoovt

[TapooGpazoBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXKHOCTh BO3ayxa. HacelmeHHBIM map. YpaenpHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpucraibl. CoBpemeHHble Martepuanbl. [lnaBienue u
KpucTayum3anus. Y aenbHas Tersora rmiaasiaeHus. Cyonumanms.

YpaBHeHue TEMI0BOro 0anaHca.

TexHuyeckue yCTpPOMCTBA W TMPAKTUUECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KATIOPUMETP, TEXHOJIIOTUU MOJTYYEHUSI COBPEMEHHBIX MaTEpPUaJoOB, B
TOM YHUCJIE HAHOMAaTE€pUalioB, U HAHOTEXHOJIOTUH.

Jemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npy NoHW>KEHHOM J1aBJICHUU.

CnocoObl M3MEPEHUS BIIAXKHOCTH.

Habmronenue HarpeBaHusl U MIIABJICHUS KPUCTAIUIMYECKOTO BEIIECTBRA.

JleMoHcTpanus KpucTaioB.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Paznen 4. DaekTpoguHaMuKka
Tema 1. dnekmpocmamuxa
ONeKTpu3auusl Tel. OJNEKTpUYeCKUd 3apsa. JlBa BuAa dSIEKTPUYECKUX
3apAnoB. IIpOBOJHMKH, OUANEKTPUKHA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3apsija.
B3aumopneiictBue 3apanoB. 3akoH Kynona. ToueuHblil aneKTpUudecKuil 3apsi.
Onextpuueckoe mojae. Hampsok€HHOCTh dnexkTpuueckoro noiusd. IlpuHnun



CyNEepHO3ULINKU SJIEKTPUUECKUX MoJjed. JIMHUM HaAnpsHKEHHOCTU SJIEKTPUYECKOTO
TTOJIS.

Pabora cun  anextpoctatmdyeckoro  mons.  I[loreHuman.  Pa3zHOCTh
NOTEHUHAIOB. [IpOBOOHUMKM M AUAJIEKTPUKU B IJIEKTPOCTATUYECKOM MOJIE.
JlusnexkTpruyeckasi IPOHUIAEMOCTb.

DneKTpoE€MKOCTh. KoHaeHcaTop. DIEeKTPOEMKOCTh TIIIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHEHCaTopa.

TexHuueckue yCTpoHCTBa M MPAKTUYECKOE IPUMEHEHHUE: SIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAsi 3allliTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONUCTBO Y MPUHIKUI IEUCTBUS SIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM IOJIE.

DIIEKTpPOCTaTUYECKAS 3aLIUTA.

JIM3AEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Yuenuuecxuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 35eKTpOEMKOCTH KOHAEHCATOPA.

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

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

Hanpsxenune. 3akon OMa 171 yyacTka L.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIbHOE COINPOTUBICHUE BEIECTBA.
[TocnenoBarenbHOE, apaiebHOE, CMEIIIAHHOE COCIMHEHUE TPOBOJHUKOB.

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

DJIEKTPOJBUKYILASl CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoH Oma 11 MoJaHOM (3aMKHYTOM) 3nekTpuueckoi nenu. KopoTkoe 3ambikaHue.

ONeKTpOHHAasT  MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeMITepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B Bakyyme. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBoIHUKHU. CoOcTBeHHas u npuUMecHast MPOBOANUMOCTh
noJynpoBOJHUKOB. CBoOMCTBa p—n-niepexona. [lonynpoBoAHMKOBBIE TPHUOOPHI.

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



DJIeKTpUUEeCKHil TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pazpsaa. Momnus. 11nasma.

TexHH4eckrue YCTpPOWCTBA U TMPAKTUUECKOE NPUMEHEHUE. aMIIEpPMETD,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKa, OJJEKTPOHArpeBaTelIbHble MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBINH JAHO/I,
TEPMUCTOPBI ¥ HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN AUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS HWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
MJIONIAY TTONEPEYHOr0 CEUCHUS U MaTepurala.

CmemaHHOEe COeTMHEHNE TPOBOJHUKOB.

[IpsiMmoe wu3MepeHue SIEKTpOABMKYIIEW cuibl. KopoTrkoe 3amMblkaHne
raJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBHCUMOCTb COITPOTUBIIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTD BO3/1yXa.

OHOCTOPOHHSSA MPOBOJAUMOCTD THO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydeHune cMeaHHoro COeIMHEHUST PE3UCTOPOB.

N3mepenne aneKTpOABUKYIIEN CUIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COINPOTHUBJIEHUS.

Habmonenue anexrposusa.

MeknpeaMeTHbIe CBSA3H

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIeCTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMuM MaTEMATHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHBIE C M3YyYEHHWEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBICHWE, HAy4YHBIA (aKT, TUMOTe3a, (Pu3mdeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTIMPOBaHUE, MOJIEb, U3BMEPECHUE.

Mamemamuxa: penieHWe CHUCTEMbl ypaBHEHHM, JIMHEWHas (QyHKIWUA,
napabona, runepOoiia, ux rpa@uKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJAUHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexannueckoe ABUKEHHE B KHUBOHM mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEILIONEPE/Iayu, TEMIOBOE PABHOBECHE),
3JIEKTPUYECKUE SBJICHHUS B )KUBOU MIPUPOJIE.

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



ra3oB, DJJICKTPHUYECKHE CBOMCTBA METAJLIOB, J3JIEKTPOJIMTHUYECKAS JUCCOLMALNS,
rajgbBaHUKA.

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

Texnonocus: npeoOpa3oBaHUE IBUKEHUU C MCIOJIb30BAHMEM MEXaHU3MOB,
y4€T TpPEHHUS B TEXHUKE, MOALIMIHWKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JApPYTrHE), JBUraTeilb BHYTPEHHETO
cropanusi, maposasi TypOrHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYVHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuoOOpHI,
AIEKTPOOCBETUTENBHBIE MPUOOPHI, raJbBAHUKA.

11 KJIACC

Pa3znen 4. JiaekTpoguHaMuKka

Tema 3. Maznummnoe noje. IneKmMpoMacHUMHAA UHOYKYUS

IloctosiHHbIE ~ MarHuThl.  B3auMoaeMcTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mnosne. Bexkrop MarmuTHOM uMHAYKUMU. [IpuHOMn cyneprno3uuuu
MAarHUTHBIX MOJIeW. JIMHMKM MarHUTHOW WHAYKIUU. KapTMHa JUMHUM MarHUTHOU
VHAYKIMA MOJISI IOCTOSHHBIX MAarHUTOB.

MarautHOe 10OJIe TPOBOJHMKA € TOKOM. KapTmHa InWMHMN WHIyKUUAHA
MAarHUTHOT'O TOJISl JJMHHOTO MPSIMOTO NPOBOAHMKA U 3aAMKHYTOTO KOJIBIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anumoaeicrBue mpoBOJHUKOB C
TOKOM.

Cuna Amrnepa, e€ MOyJib U HalpaBJICHUE.

Cuna Jlopenua, €€ MOyIb U HaIlpaBlICHUE. [|BUKEHHUE 3apSAKEHHON YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenria.

SIBiieHMEe 3NEKTPOMAarHUTHOM MHAYKUMH. [lOTOK BEKkTOpa MarHUTHOM
WHAYKIWHA. OJIEKTPOABIXKYIAS CHJIA HWHAYKIAH. 3aKOH JJIEKTPOMArHUTHOU
unaykuuu dapajes.

BuxpeBoe nsiekTpudeckoe IMojie. IDJIEKTPOABMIKYILIAs CHJIa HHAYKIHUH B
MIPOBOJHUKE, IBMIKYIIIEMCS MMOCTYNATEIILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuiio JleHua.

NuaykTuBHOCTB.  SIBIIEHME CAaMOMHAYKIMH. OJIEKTPOABHKYIIAs  Cuia
CaMOUHAYKIIUH.

DHeprus MarHuTHOT'O MOJISI KaTYIIIKUA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHUUeCKHEe YCTPOWCTBA M NPAKTUYECKOE TMPUMEHEHHUE: TTOCTOSHHBIC
MArHUThl, JJECKTPOMArHWUThI, BJIEKTPOJBUrATEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHL, UHIAYKIMOHHAS I1€Yb.



Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHE ANEKTPOHHOTO My4YKa MATHUTHBIM TTOJIEM.

JIvHUM UHAYKUY MarHATHOTO MOJIS.

BzaumopericTBre AByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jencrue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBIIeHME PTIEKTPOMAarHUTHON UHIYKIIUU.

[IpaBuio Jlenua.

3aBUCUMOCTb AJIEKTPOJBUKYIIEH CHJIBI MHAYKIHAH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yueHne MarHuTHOTO MOJIA KaTYIIKU C TOKOM.

Hccnenoanue AEMCTBUAS NOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

UccnenoBanue sBiIeHUS 3IEKTPOMATHUTHON HHAYKIIMH.

Pa3znen 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Koiedanus

Konebarenbnass  cucrema. CBOOOJIHBIE  MEXaHMYECKHWE  KoJieOaHMUS.
l'apmonunyeckue kosnebanus. Ilepuon, yactora, amrunTyna U (aza KosjaeOaHUM.
[IpyxuHHBIM MaATHUK. MaTeMaTU4eCKUN MasATHUK. Y PaBHEHHE TapMOHHYECKUX
konebanwmii. [IpeBparieHue sHEPTUN MpU TAPMOHUYECKUX KOJICOAHMSX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMAarHWTHBIC KOJEOaHUS B
UJCaIbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXAaHUYECKHUMH WU
ANEKTPOMATrHUTHBIMU KonieOaHusimMu. @Dopmyna TomcoHa. 3akoH coxpaHEHUS
SHEPruu B UJICAIbHOM K0JIE0AaTeIbHOM KOHTYPE.

[IpeacraBienue o 3aTyxarolux KoueOaHUsX. BoIHYX/I€HHbIE MEXaHUYEeCKUE
kosnebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJICOaHMUSI.

ITepemennbiii  Tok. CuHycOMAANbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOT0 TOKa. AMIUIMTYIHOEC W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUSL.

Tpancdopmarop. [IpousBoacTBO, mepeaada U MOTPEOICHUE DIECKTPUIECKOM
SHEPruu. DKOJOTUYECKUE PUCKU TMPHU MPOU3BOJACTBE 3eKTpodHeprun. KynbTypa
U CIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SJICKTPUUCCKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TMHUU 3JIEKTponepeaay.

Jemoncmpayuu

WccnenoBanne napameTpoB KoJjedaTebHOM CUCTEMbI (MPYKUHHBIA WU
MaTEMaTUYECKU MASITHHK).



Hab6mronenue 3aTyxarommx KoaeOaHmii.

HccnenoBaHue CBOMCTB BBIHYKAEHHBIX KOJIEOAHUIA.

Habmonenue pezonanca.

CB0OOOAHBIE ANEKTPOMATHUTHBIE KOJICOaHUSI.

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

Pe3onanc mnpu mocCienOBATENbHOM COCIMHEHHM PE3UCTOpa, KaTyIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpEaayuH.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

WccnenoBanue 3aBUCMMOCTH NEPHOJAa MaJIbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBanne NEpeMEHHOIO TOKa B ILEOM W3  MOCIEAOBATEIbHO
COETMHEHHBIX KOH/IEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKmMpOMAZHUNHbBIE 6OIHbL

MexaHnueckrue BOJHBI, yciaoBusi pacupoctpanenus. llepuon. CxopocTb
pacnpocTpaHeHUsT W JUIMHA BOJHBL. llomepeuHble W TPOJOJIBHBIE BOJIHBIL.
Nutepdepenuus u auppakiums MEXaHUYECKUX BOJIH.

3Byk. Ckopocthb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBIL. Y CJIOBUS U3IIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmuasa opuenrtanus BektopoB E, B, V B anexrpomarautHoi BosHe. CBOMCTBA
ANIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MpeJoMIIeHUe, MOospu3anus, 1upakius,
unTepdepenius. CKOpocTh 3JIEKTPOMATHUTHBIX BOJIH.

[IIkana >1€KTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTPOMarHUTHHIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIIBI paANOCBA3U U TENECBUICHUA. Paqnonokamnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEBI.

TexHuyeckue yCTpPOMCTBAa M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tesedon, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue 1 PacpOCTPAHEHHUE MONIEPEUYHBIX U ITPOAOJIBHBIX BOJIH.

Kone6momieecs Teso Kak HCTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpeOMICHHUS] MEXaHUYECKUX BOJTH.

Hab6ntonenue nuatepdepennnn u qudpakiini MEXaHUYECKUX BOJH.

3BYKOBOW PE30HAHC.

Halntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW U
4acTOTOM KoJeOaHUil.



Uccnenosanue CBOWCTB BJIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHUE,
pesioMJIeHUE, MOoAspu3auus, AuppaKuus, UHTephepeHIIus.

Tema 3. Onmuka

I'eomeTpuueckass ontuka. IIpsMonuHelHOE pacnpoCTpaHEHHE CBETa B
OIHOpOJHOM cpene. JIyd cBera. ToUeUHbIM UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBera. [locTpoeHune n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojl MOJHOIO
BHYTPEHHETO OTPAXKEHHUS.

Hucnepcus cBeta. CiaoxHbIi coctaB 6enoro ceta. L[Ber.

CoOuparompie W paccewBaromue JUH3BL. ToHKas JuH3a. DokycHoe
paccTosiHie W ONTHYECKas cuja TOHKOW JuH3bL [locTpoeHune uzoOpakeHUi B
coOMparolMX U pacceuBaOIUX JMH3aX. DopMylia TOHKON JUH3bL. YBEJIWYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl pUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBasi ontuka. WuTtepdepenuusi cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HMHTEp(hEpPEHIIMOHHOU
KapTUHE OT IBYX CUH(Aa3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakuus cBera. [udpakuuonHnas pemérka. YclIoBUE HaOIIOACHUS
[JIaBHBIX ~MAKCMMYMOB TIpH NAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapaT, TPOCKIIMOHHBIA armapaT, MHKPOCKOT, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpsiMonuHEHOE pPACHpPOCTPAHEHUE, OTPAKEHUE W IPEIIOMIICHUE CBETA.
Onrtuyeckue npudOpHI.

[TonHoE BHyTpeHHEE OTpakeHue. Moienb CBETOBOAA.

UccnenoBanue cBOMCTB N300paykeHU B JIMH3AX.

Mojenu MUKPOCKOIIA, TEIECKOIIA.

Habmonenue nunrepdepeHinu ceera.

Habmonenue agudpakiuu cBeTa.

Habmronenue qucnepcuu cBeTa.

[TosmyuyeHune criekTpa ¢ MOMOIIBIO MTPU3MBL.

[Tonyuyenue cnekrpa ¢ NOMOUIbIO0 TUPPAKIUOHHON PEIIETKU.

Halnronenue nonsipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol



N3mepenue nokaszatesns IpeaoMICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUN B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znes 6. OcHOBBI ClIeUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
I'panuupl  NPpUMEHUMOCTM  KJjaccuyecko  MexaHuku.  [locTynatel
CHEUUAaJIbHOM TEOpPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTH
CBETAa B BAKyyM€, IPUHIIUI OTHOCUTEIIbHOCTA JWHILTENHA.
OTHOCHTENIBHOCTh OHOBPEMEHHOCTH. 3aAMEIJICHUE BPEMEHU M COKPAILCHHE
JUTUHBI.
DHeprus ¥ UMIyJIbC PEISITUBUCTCKON YaCTHLBL.

CBsI3p MacChl C JHEPrUErd 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 pororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dororddexra. YpaBuenue DunmTeitHa mist hoTodpdekra. «KpacHas rpanHuiay
doToarddekra.

Jasnenue ceera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texnudeckue yCTpONCTBa U MPAKTHUYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
¢doTomatuuk, conHeuHas 6arapesi, CBETOAHO/,.

Jlemoncmpayuu

®doTo3(]deKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenoanue 3akoHOB BHEMIHETO (poTodddekTa.

Cseroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -4acTHIL.
[Inanerapnas mopens aroma. Iloctymarel bopa. M3nyuenue wu mormonieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEpPruM Ha Jpyroil. Bumel
criekTpoB. CIIEKTp YPOBHEW 3HEPruy aToMa BOJIOPO/IA.

BonnoBeie cBoiicTBa yactuil. Bomubl e bpoiis. KopnyckynsipHO-BOTHOBOM
Ty aJI3M.

CHOHTaHHOE U BBIHYKJICHHOE H3JTy4YCHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onsita Pezepdopra.

Onpenenenne JMHBI BOJIHBI Ja3epa.

HaGntonenue nmuHeyaThIX CIEKTPOB U3IIYYSHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Habmonenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIIME CIOKHOCTH CTPOeHHs sApa. OTKpbITHE
pamuoaktuBHOCTU.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOro wu3nyudeHus. CaoiictBa anbda-, OeTa-, raMMa-u3IydeHUs.
Buusinue pagnoakTHBHOCTH Ha dKUBbIE OPTaHU3MBbI.

OTtkppiTHe TpoTOHA U HelTpoHa. HykimonHas moxpens siapa IeitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnan. ODNEKTpPOHHBIM U TMO3UTPOHHBIM Oera-pacman. ['amma-
U3IIy4eHHE. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sape. SAnepHbie cuibl. JledexT maccel spa.

SnepHsle peakuuu. JleneHue U CUHTE3 sA1ep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGiemMbl W TEpPCHEKTHBBI
AJIEPHOM SHEPreTUKU. DKOJOTHUECKHUE ACTIEKTHI SIAEPHON SHEPTETUKU.

DneMeHTapHble YacTUIbl. OTKPBITHE O3UTPOHA.

MeToabl HaOIIOACHHS U PETUCTPALIMU SJIEMEHTAPHBIX YACTHIL.

@dyHaMeHTalbHbIE B3auMoielicTBUs. EMuHCTBO (hr3ndeckoil KapTUHBI MUDA.

TexHr4ecKue yCTpOMCTBAa U MPAKTHUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa
BuiibcoHa, siaepHbIi peakTop, aToMHas ooMoa.

Jlemoncmpayuu

CUY€TUrK MOHUBHUPYIOIINX YACTHII.

Yuenuuecxuii sxkcnepumenm, r1abopamopnule pabomuwl

HccnenoBanue TpeKoB yacTull (10 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3MKH

Otanbl pa3BuThs actpoHomMuu. [IpukiagHoe U MUPOBO33PEHUYECKOE 3HAUCHHE
aACTPOHOMMH.

Bun 3Bé3gHoro HeOa. Co3Be3qus, spKue 3BE3NBI, IUIAHETBHI, UX BHJIMMOC
NIBHKEHHE.

CoaHeyHas cucTema.

Connne. ConHeuHass akTMBHOCTh. Mctounuk sHeprur ConHIIA W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpamMma «CHEKTpaldbHBIM KIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM ITOCJIEJOBATEILHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW IOCIEI0BATEILHOCTH. BHyTpeHHEe cTpoeHue



3B&3/1. COBpEeMEHHBIE MPEJICTABICHUSI O MPOUCXOXKACHUU U 3Boonnu CoJiHIIA U
3BE3/1. DTaNbl KU3HU 3BE3]I.

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

Bcenennas. Pacimpenne Beenennoit. 3akon Xa06:1a. Paz0eranue rajiakTuk.
Teopus bonpioro B3psiBa. PelMKTOBOE U3ITyYeHHUE.

Macmrabnas crpykrypa Beenennoit. MertaranakTuka.

Hepeménnsie npobaeMbl aCTpPOHOMHUH.

Vuenuueckue nabnooenus

Halntonenuss HeBOOPYKEHHBIM TJ1a30M C KCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN JJI ONPEIeNICHUs TTOJIOKEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3uss CEeBEpHOIo MOyIapus U ipKue 3BE31bI.

Habntonenus B Teneckon JlyHel, miuanet, Mueunoro [lyrtu.

O6o0maronee MOBTOPEHUE

Pony Qusukn u acTpoHOMHHM B OKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NeATeTbHOCTH YEIO0BEKa, POJIb U MECTO (PUBUKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTHHE MUPA, pOJib (U3HUUECKOU TEOPUU
B (GOpPMHpPOBAHUU TPEACTABICHUA O (UINYECKON KapTHUHE MHUpa, MECTO
busndeckoil KapTUHBI MUpPA B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O MPUPOJIE.

MexnpeamMernbie CBA3U

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCyIiecTBIsSETCS C
YYETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTEMAaTHKH,
OMoJIOTUH, XUMUH, TeOTpa(ru U TEXHOJIOTHH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHbIE C M3YYEHHUEM METOJOB HAYyYHOI'O
MO3HAHUS: SIBJICHWE, HAay4YHBIA (akT, rumnore3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEPCHUE.

Mamemamuxa: pEWIEHHWE CHUCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIHH HAa OCH KOOPAWHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPHU3HAKH TOJO00US TPEYTrOJHHHUKOB,
OTIpeIeJICHHE TUIOMAIU TIIIOCKUX (UTyp U 00bEMa Tell.

buonocusa: »nextpuueckue sBICHUS B KUBOW Mpupoje, KosedaTeabHbIe
JBUXEHHUS B )KUBOW IPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU IIPUPOAE, NCHUCTBUE
paauauy Ha )KUBbIE OPraHU3MBl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUSl KPUCTAUIMYECKOM PEIIETKH, CHEKTPaIbHBIN
AHAJIN3.



leoepagusa: MarHUTHBIE TIOJNIOCA 3€MJIM, 3aJeXKH MAarHUTHBIX DY,
(oTOCHEMKA 36eMHOM TOBEPXHOCTH, MPEJCKAZAHUE 3€MIIETPSICEHU .

Texnonoeus: JUHUM OJJIEKTpONEpeaad, TreHepaTop TNEPEMEHHOr0 TOKa,
3JIEKTPOJIBUraTellb, UHAYKIIMOHHASA I€4b, pajap, PaauoNpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-medb, MpOEKIIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenne yueOHoro mpeamera «®Pusnka» Ha YPOBHE CpPEIHEro OOIIETro
oOpa3zoBaHus (0a30BbIM YPOBEHb) AOJKHO OOECIECUUTH JTOCTUKEHHUE CIIETYIOIIUX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3VYJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS y4eOHOro npeamera « Dusukay JOIKHbI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOmMXCsl PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPCHHEH TO3WIHMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM/, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBbITA M OMbITa JCATEIBHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIIbHOM JICSTEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTI'O YJI€HA POCCUICKOIO OOIIECTBA;

NPUHATHE  TPAJULUHUOHHBIX  OOLICYEIOBEYECKUX T'YMAaHUCTUYECKUX U
J€MOKPAaTHUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX TPaKIAHCKOIO
o01ecTBa, y4acTBOBaTh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHONW OpraHU3aIlNH;

YMEHHUE B3aMMOJECHUCTBOBATH C COUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C
ux (YHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM ESATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMSA

c(hopMUPOBAHHOCTh POCCHICKON TPpaXJaHCKOU WJIECHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHXECHUSIM
POCCUNCKHX YUEHBIX B 00JIACTH (PU3UKH U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHM S, ITHUYECKOTO ITOBEICHU S,

CITIOCOOHOCTh OIIEHUBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NESATEIIbHOCTU YYEHOT0;

OCO3HAHHE JINYHOT'O BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO Oy AyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

3CTETUYECKOE OTHOILICHUE K MUPY, BKIIKOYAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucyLIero (pU3nYecKoil HayKe;



5) Tpy10BOr0 BOCIIUTAHMS:

MHTEpPEC K Pa3IMYHBIM cpepaM MNpOoPECCUOHANBHONU AEATENBHOCTH, B TOM
YHCIIE€ CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3ZHAHHBINA BHIOOP
Oyny1ieit mpodeccuu u peaim30BbIBaATh COOCTBEHHBIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa3oBaHUIO U CaMO0Opa30BaHUIO B 00JIaCTH
(bY3UKHN Ha MPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0TNYeCKOr0 BOCIIMTAHUSA:

c(OpPMHPOBAHHOCTh JKOJIOTMYECKONW KYJIBTYpPbI, OCO3HaHUE TJI00aIHHOTO
XapakTepa dSKOJOTUUECKUX TTPoOIem;

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

pacllMpeHre OmbITa JEATEIbBHOCTH SKOJOIMYECKOM HaNpaBI€HHOCTH Ha
OCHOBE MMEIOITNXCSI 3HAHUH 0 (PHU3HUKeE;

7) UEHHOCTH HAYYHOI'O NO3HAHMSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKH;

OCO3HaHUE LIEHHOCTUM HAy4YHOW JESTEIbHOCTH, TOTOBHOCTh B IpOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBIATH  IPOEKTHYIO M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METANPEIAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS
ba3zoBble JJornueckue aeiicTBUA:
CaMOCTOSITeNIbHO  (popMynuMpoBaTh U aKTyaJIUM3UpPOBATHL  MIPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENCNATh WEJIH ACATEIbHOCTH, 3a/aBaTh IMapaMETPbl W KPUTEPUU HX
JIOCTHOKEHUS;
BBISBJISAITH  3aKOHOMEPHOCTM W MNPOTUBOPEYMST B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJIEMBbI ¢ YUYETOM aHaIu3a UMCEIOITUXCS
MaTepUaIbHbIX 1 HEMAaTEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JICSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKU MOCIEACTBUIN AEATEIBbHOCTH;
KOOPJAMHUPOBATh H  BBIIOJHATH pabOTy B YCIOBUSX  PEAIBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble nccieaoBare/bCKHue A€iCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIKOYEBBIMU IOHATHUSMH M METOJAMU
(u3nYecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-UCCIIEI0BATEIbCKONW U MPOEKTHON ACSITENbHOCTH
B 00J1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOMCKY
METOJIOB pelIeHusl 3a1ad (PU3MUYECKOTO COAEpKaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IMO3HAHUS;

BJaJE€Th BHUAAMU JIEATEIBHOCTU IO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPEOoOPa30BaHUI0 W TPHUMEHEHHWIO B Pa3jMYHBIX Y4eOHBIX
CUTYaIUsIX, B TOM YHCIIE€ IPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1acTU QU3HUKY;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpoBaTh 3ajady,
BBIIBUTATh TUIOTE3Yy €€ pelIeHHs, HaXOAWTh apryMEHThI IS JOKa3aTelbCTBa
CBOMX yTBEPXKJICHUH, 33]1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJE pEIIECHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMYJIMpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEbHOU
JESTENIbHOCTH, B TOM YHUCJIE IPU U3YYEHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTh 3HaHUA 10 (HU3UKE B NPAKTUYECKYIO 0OJacCTh
KU3ZHEIESITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEIaraTb OPUTHHAIbHBIE OAXO0/IbI U PEIICHUS;

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

Pabora ¢ unpopmanmei:

BJa/IeTh HaBBIKAMH MOJy4eHUsS MHGPOpMaALUU (U3NYECKOTO COACpPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH IIOMCK, AaHAJU3,
CHUCTeMATHU3alMI0 W HHTEpIpeTaluio WH()OpPMALKUU Pa3TUYHBIX BUAOB H (HopM
peICTABJICHHUS;

OLIEHHBAThH JOCTOBEPHOCTH UH(POPMALINH;

UCIIONB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX U  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEUICHHMH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aIlMOHHBIX
3aja4 ¢ COONIOIGHHEM TpPeOOBAaHUN HPrOHOMHUKH, TEXHUKM O€30I1aCHOCTH,
TUTUEHBI, pECypcocOepeeHHsl, IpPaBOBBIX M  3TUYECKUX HOPM, HOPM
HH(POPMAITMOHHON 0€30IaCHOCTH;

CO37aBaTh TEKCThl (U3MUECKOTO COAEpPKaHUS B pa3IUYHBIX (opmarax c
y4€TOM Ha3zHa4eHUsI HHPOPMALUH U LIEIEBON ayJUTOPUH, BBIOMpPAs ONTUMAIbHYIO
(dopMy npeacTaBIeHUS U BU3yaTU3allUu.

KoMMmyHnKkaTHBHbIE YHMBeEpPCAJIbHbIE Y4eOHbIe TeHCTBUS:
OCYIIECTBIISTH O0IIEHNE HA YPOKax (PU3HKU U BO BHEYPOUHOU JEATEITHLHOCTH;
pacmo3HaBaTh IPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMATYaTh
KOH(JIMKTBHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MOHUMAaTh W HMCIOJb30BAaTh MPEUMYIIECTBA KOMAHJAHOW M WHIWBUIYaIbHOU
paboTHI;

BBIOMpATh TEMATHKy U METOAbl COBMECTHBIX JCHCTBUN C y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

NpUHUMATh 1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh JEUCTBUS II0 €€ JIOCTHUKECHHUIO: COCTABIATH IUIAH JEHCTBHM,
pacmpeneniaTb pojau ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pE3YJIbTaThI
COBMECTHOI pabOThI;

OIICHMBATh KAa4€CTBO CBOET0 BKJaJa M KaXJOr0 y4YaCTHHMKA KOMaHIbl B
001Ut pe3ysnbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

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

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3JIMYHBIX
CUTYaIIUsIX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, OBITh HHUITMATUBHBIM.

PerysiTuBHbIEC YHUBEpCaIbHbIe y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENBHYIO JESATEIBHOCTh B 00JIACTH
GU3MKH W acTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (OpMyIHpOBaTH
COOCTBEHHEBIE 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBIISATh IUIAH PEIICHHs] PAaCYETHBIX M KAaYeCTBEHHBIX
3aj1ad, IJIaH BHIMOJIHEHUS MPAKTUYECKONW pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsTh paMKH y9e0HOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUM;

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

OLICHHUBATbh IPUOOPETEHHBIN OIBIT;

CcrocoOCTBOBAaTh (OPMHUPOBAHUIO W MPOSBICHUIO HPYIULUU B 00JacTH
(U3MKH, TOCTOSHHO MOBBIMIATH CBOW 00pa30BaTENbHbIN U KyIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, SMOLIUOHATIbHBIN HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTD,
OILICHHMBATh COOTBETCTBUE PE3YJIHTATOB IEIISIM;

BJaJIeTh HAaBBIKAMU  TO3HABATENIbHOM  pediekcuu Kak  OCO3HaHUSA
COBEpIIAEMbIX JEHCTBUH M MBICIUTEIBHBIX IPOLIECCOB, HUX PE3YIbTaTOB U
OCHOBAaHUI;

UCTIONB30BaTh MPUEMBI PeIICKCHH JIJIsl OLIEHKH CHUTYaIlH, BHIOOpa BEPHOTO
pelleHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATHh PEIICHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAINW3E pe3yIbTaToB
JeSTEIIbHOCTH,

PUHUMATH Ce0sl, MTOHUMAsi CBOU HEJOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIW3E pe3yIbTaToB
NEeATETHbHOCTH,

PU3HABATh CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mportecce mocTrKeHMs] JTMYHOCTHBIX PE3YIBTATOB OCBOCHHUS MPOTPAMMBbI
no ¢u3uKe ISl YPOBHS CpPEIHEro oOIero ooOpa3oBaHus Yy OOyYarOIIUXCs
COBEpPIIICHCTBYETCS AIMOIIMOHATTbHBIH WUHTEIJICKT, IpeInoararoImun
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsI, BKJIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE AMOIIMOHATBHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTUSI COOCTBEHHOW AMOIMOHAILHON CEpHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJACHHE, CIOCOOHOCTh aIanTHPOBAThCS K
AMOITMOHAIBHBIM U3MEHEHUSAM U TIPOSBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHUE K OCTHIKEHHIO TS |
yCcrexy, ONTUMU3M, WHUIMATUBHOCTb, YMEHHE JIEHCTBOBATh HMCXOJS M3 CBOUX
BO3MOXKHOCTEH;

AMIIATHH, BKIIOYAOIIECH CITOCOOHOCTh IIOHUMATh SMOITMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKIIFOUAIOIINX CITOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kijacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMHUPOBAHHOCTD Y O0YYAIOIMNXCS YMEHUH:

JEMOHCTPHUPOBATh Ha IIPUMEpax poib M MECTO (PU3MKKA B (HOPMHUPOBAHHUH
COBPEMEHHOW HAyYHOW KapTUHBI MHUpA, B Pa3BUTUM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOM JESITEIbHOCTH JIFOJICH;

YYUTBIBATh TPAHMUIIBI TPUMEHCHHS H3YYCHHBIX (U3UUYCCKHX MOJCIICH:
MaTepualibHas TOUKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPIOE TENO,
UJICATbHBIN Ia3, MOJEIN CTPOCHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJ, TOUYCUHBIN
AJICKTPUUCCKHUH 3apsi1 MPU pellieHn: PU3NIECKUX 3a/1a4;

pacmo3HaBaTh (GU3MUECKUE SIBICHUS (MPOIECCHI) U OOBSICHATHL UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYISPHO-KMHETHYECKON TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOAUHAMHUKU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MNPSMOJIMHEWHOE
JBU)KEHUE, CBOOOJHOE TMAaJCHUE TeJ, JBHXEHUE MO OKPYKHOCTH, HWHEpLUS,
B3auMoJielicTBue Tel, nuddy3us, OpOyHOBCKOE NIBH)KEHUE, CTPOCHHE KHUIKOCTEH
U TBEPJBIX TEJ, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKICHUH ), TETLIIOBOE
paBHOBECHE, HCIIAPEHHE, KOHJEHCAlLMs, IUIaBJIEHUE, KpUCTAJUIM3alus, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHUE JABJICHUA T'a3a IPU €r0 HAarPEBAHUU B 3aKPBITOM
coCyZle, CBSI3b MEXAY MapaMeTpaMyd COCTOSIHHUS Ta3a B H30Ipoleccax,
AIEKTpU3aLUs Tell, B3AUMOJICHCTBUE 3aPsJIOB;

OMHCHIBATh MEXAHUYECKOE NBI)KCHHE, UCIONb3Yysd (PU3NYECKUE BEITUMYUHBI:
KOOpAWHATa, MyTbh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPIHsi, NOTEHUHUAIbHAS JHEPIusl, MEXaHU4YeCKas
paboTa, MexaHWYeCKas MOIIHOCTh; MPH OIMCAHWU TMPABUIBLHO TPAKTOBAThH
(GU3HYEeCKUil CMBICTT HUCHOJIB3yeMbIX BEIMYMH, WX OO0O3HAYCHHWS W CIUHMIIHI,
HaxXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DPU3UYECKYIO BEJIMUHUHY C APYTUMU
BEJINYMHAMU;

ONUCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEI M TEIJIOBBIE SIBJICHUS,
UCTONB3YsS (U3MUECKUE BEJIMYMHBL: JaBJICHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETHUYECKAsl DHEPrUsd XaOTUUYECKOTO JIBHKEHUS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIIOThI, BHYTPEHHSAS HSHEprus, paboTa rasa,
KOA(h(UIIMEHT TOJe3HOTO JICWCTBHUS TEIUIOBOTO JBHUTaTelisl; TpPU OINHCAaHUU
NPaBWIBHO TPAKTOBaTh (DU3UYECKUN CMBICH HCIOJIb3YyEMbIX BEJIUYUH, HUX
0003HAaYeHUsS W CAWHUIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIMNE JaHHYIO
(bu3HYECKyI0 BEIMYHUHY C IPYTUMU BEIMYUHAM;

OMUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U IJIEKTPUUECKHE
SIBJICHHS (ITPOIIECCHI), UCTIONB3YSl (PU3UUECKUE BEIMYMHBI: AICKTPUUCCKUI 3apsi,
3JIEKTPUYECKOE T0JI€, HAMPSKEHHOCTD MOJIs, MOTEHIIHA, PA3HOCTh MOTEHIUAJIOB;
IpU ONHCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUA CMBICT UCIOJIb3YyEMbIX
BETMYNH, WX OOO3HAYCHHS W EIWHUIIBI; yKa3biBaTh (DOPMYIIbI, CBS3BIBAIOIIUE
JTAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMHU BETUUYNHAMU;

aHAIM3UPOBATh (PU3MUYECKHUE TMPOIECCHl U SBIICHUS, UCIONb3Ys (PU3HUECKHE
3aKOHBI Y IIPUHUHUINBL: 3aKOH BceMupHOro Tsrorenus, I, Il u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUsS MEXAHWYECKOM OJHEPrur, 3aKOH COXPAaHCHUS MMITYJIbCA,
NPUHLUN CYNEPIO3UIUA CHUJI, TPUHIIUI PABHOMPABUS HHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KUHETUYECKON HEPTUM TEIUIOBOTO JABUKEHUSI MOJIEKYIH C
a0COJIFOTHOM TemmnepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHECHUS
AJIEKTPUYECKOTO 3apsiAa, 3akoH KynoHa, mpu 3TOM pa3inyaTrh CIOBECHYIO
(GbOopMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BbIPAKEHUE U YCIIOBUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPHUHLMIIBI JIGHCTBUS  MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MacHOrO MCIONb30BaHUS B
IIOBCEIHEBHOM KHU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (PU3UYECKUX SBICHUU W
IPOLIECCOB C HCIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX W3MEPEHUH, NPHU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy U TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIIOKEHHOTO O0O0pPYIOBaHHUSA, MPOBOJAUTH OMNBIT U
(opMyIUpPOBATH BHIBOJIBI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUs (PU3HUECKUX BEIMYHH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIA CHOCOO M3MEPEHHS U HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (U3MYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCHpOBaTh pe3yJbTaThl IMOJIYYEHHOM 3aBHCUMOCTH (PU3UYECKUX BEIUYUH B
BU/JIE TAOJIUII U TPpaUKOB, JAeNIaTh BEIBOBI MO pe3yJIbTaTaM UCCIEeI0BaHMUS;

co0iroaTh npaBuia 0€30MacHOro TpyJa MpH IMPOBEICHUH HCCIEIOBAaHUNA B
pamMKax ydeOHOTO OJKCIIEpUMEHTa, Yy4eOHO-MCCIEI0BAaTEIbCKOM W IPOEKTHOU
NEeSATENbHOCTH C MCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPOMCTB M JIaDOPATOPHOIO
000pyI0BaHUS;

pemath pacuéTHBIC 3a7add C SIBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCIIOJIB3Ysl (PU3MUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHajIu3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYJIbI,
HEOOXOoJuMble NIl €€ pelleHus, NMPOBOAUTH PACU€Thl U OLIEHHWBATH PEATbHOCTh
MOJyYE€HHOT0 3Ha4YeHUs (PU3MUECKON BEINYNHBL;

pemaTh KaueCTBEHHbIE 3aJa4i: BBICTPAUBATh JIOTMYECKH HEITPOTHBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOi Ha M3yYEHHbIE 3aKOHBbI, 3aKOHOMEPHOCTH U
busndeckue BICHUS;

UCIIOJIB30BaTh  MpPHU  PEIIEHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(}OpPMAIMOHHBIE TEXHOJIOTMH JJI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPE/ICTABJICHUS] YYEOHOU W HAay4YHO-MOMYJIAPHON MHGOpPMALIMH, TTOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTyYaeMyto HH(pOpMaIuio;

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

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAaHUS MO (PU3MKE B MOBCEJIHEBHON KU3HU
Ul o0ecrieyeHus: 0€30NaCHOCTH NpHU OO0pallleHuH ¢ MpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHHUS 30POBbS M COOJIIOJIEHUS HOPM 3KOJOTUYECKOTO
MOBEJCHUS B OKpY>Kalollel cpejie;



paboTath B TpYIE C BBHIIOJHEHWEM pPa3UYHBIX COIUAIBHBIX POJIEH,
IJIAaHUPOBATh PpaldOTy TPYIIIbI, palMOHAIBLHO paclpeieisTh OOA3aHHOCTU W
MJIAHUPOBATH ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUsX, aJ€KBATHO OICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBAEMOM MIPOOIIEMBI.

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

JTEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3uKu B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B Pa3BUTUH COBPEMEHHOU TEXHUKU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBbHOCTH JIFOACH, LIEJOCTHOCTh U €OUHCTBO
(u3HYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (U3MUYECKHX MOJIeNei:
TOYEYHBIN 3JIEKTPUUYECKUM 3apsijl, JIyd CBETA, TOYECYHbIM UCTOYHUK CBETA, sIACpPHas
MOJIeNTb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MPH penieHUuU (PU3ndecKux
3aaad;

pacno3HaBaTh (U3NUYECKHUE SIBJICHUS (MPOLECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKHN U KBAaHTOBOW (DM3MKU: DJIEKTpHUUECKasi MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE ACHCTBUSA TOKA, B3aUMOIECHCTBUE
MarHuTOB, DJICKTPOMarHUTHAas WHAYKIHWS, JACHUCTBUE MArHUTHOTO TIOJISI Ha
POBOJHUK C TOKOM M JBIDKYIIMICS 3apsiji, 3JEKTPOMArHUTHbIC KoJeOaHUsi U
BOJIHBI, MPSIMOJIMHENHOE PacHpOCTPAaHEHHE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
untepepenus, audpakuus ¢ MOJApU3alUs CBETa, JUCIEpPCUS] CBETA,
dboTornexTpudeckuii 3¢ ekt (poroaddekT), cBeTOBOE AaBICHNE, BOSHUKHOBEHUE
JUHEWYaToOro CHEKTpa aromMa BOJOPOJla, €CTECTBEHHAass W HMCKYyCCTBEHHas
PaaOaKTUBHOCTB;

OMUCHIBATh M3YUYECHHBIE CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MAarHUTHBIC,
ONTHUYECKHE,  DJEKTPUUYECKYI0  MPOBOJMMOCTh  Pa3IUYHBIX  Cpela) U
AJIEKTPOMATHUTHBIE SABJICHUS (IIPOLIECCHI), UCMOJIb3Ysl (PU3MYECKHUE BEIMYUHBIL:
3JIEKTPUYECKUN 3apsii, CHJIa TOKA, JJICKTPUUYECKOE HAIPSIKEHUE, BIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOJBHKYINAsl CHiia, paboTa TOKa,
WHIYKLIHMS MAarHUTHOrO Mojs, cwia Awmmepa, cuia JlopeHia, WHIyKTUBHOCTb
KATYILIKW, SHEPrusl JJIEKTPUYECKOTO M MArHUTHOrO MOJIeH, MEPUOJ] M YacToTa
KojebaHuii B KoJeOAaTEeTbHOM KOHTYpE, 3apsii W Ccuila TOKa B IMpolecce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KoOJeOaHul, (OKyCHOE paccTosiHue H
ONTHYECKas CHUJIa JIMH3BL, MPU OMHCAHUM MPABUIBLHO TPAKTOBATH (HU3UUECKUI
CMBICII HCIOJb3YEMbIX BEJIWYUH, WX OOO3HAUEHUS U E€JIMHUIIBI, YKa3bIBaTh
dbopMyJibl, CBSI3bIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEIMYMHY C JIPYTHUMHU
BEJIMYMHAMU;

ONUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHUS M TMPOLECCHL, HCIOIb3YS
¢du3ndecKkue BEIMYUHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



94acTOTa CBETA, SHEPTHsI U UMIYJLC (HOTOHA, MEPUOJ TTOJTypactaaa, SHEPTHs CBI3U
ATOMHBIX SIJIep, NpPU OINHUCAHUU TMPABWIBHO TPAaKTOBATh (DUINUYECKUN CMBICI
UCIIOJB3YEMbIX BEIUYUH, MX O0O3HAYEHUS] U €IUHUIIBI, yKa3bIBaTh (HOPMYIIHI,
CBSAZBIBAIONIME JIAHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJITUYMHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3MUECKON BETUYNHBI,

aHAIU3UPOBATh (PU3MUYECKHUE MPOLECCHl U SBIICHUS, UCIONb3Ys (PU3HUECKHE
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI TIOCJIEOBATEIBHOTO U MapalieIbHOTO
COCIMHEHUs MPOBOJHUKOB, 3aKOH J[koyns—JleHma, 3aKOH 3IEKTPOMAarHUTHOU
WHIYKIINH, 3aKOH MPSMOJUHEUHOTO0 PacrpOCTPAaHEHUsI CBETA, 3aKOHbI OTPaKeHUS
CBETa, 3aKOHBI MPEJOMJICHUS CBETa, ypaBHeHHe OWHIUTEHHa st Potodddexra,
3aKOH COXpaHEHWUsl HPHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXpaHEHUs
JIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAaHEHMs] MACCOBOI'O 4YHCIIA, MocTysatsl bopa,
3aKOH PaJMOaKTUBHOIO pacmlaja, Mpu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIlbI, 00JIaCTH)
IPUMEHUMOCTH;

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

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

BBITIOJIHATh JIKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UYECKUX SBICHUNU W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX W KOCBEHHBIX HM3MEPEHUH: MPU 3TOM
dbopmynupoBath TpobiieMy/3agady M TUMNOTE3y Yy4eOHOro HKCIEPUMEHTA,
coOuparb YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYyNOBaHUS, MPOBOJUTH OINBIT U
(dbopMyIHpOBaTH BHIBOIHI,

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PM3UUECKUX BEJIMYHH, TIPH
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEpPEHUsS W HUCIOJIb30BaTh U3BECTHBIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBATh 3aBHUCHUMOCTH (PU3UYECKHX BEJIMYMH C HCIIOJIb30BaHUEM
OpSIMBIX WU3MEPEHUM: MpPU 3TOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYUH B BHUJAE TaOIUI U
rpaduKoB, AeNaTh BHIBOBI IO pe3yIbTaTaM UCCIICI0OBAHMUS;

cobroaaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-HUCCIENOBATENbCKOW U IMPOEKTHOM
JESATEIBHOCTH C HMCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIaOOPATOPHOTO
000py0OBaHUS,

pelmarb pacy€éTHblE 337auyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJNIB3Ysl (PU3UUECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJu3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,



HEOOXOJUMbIE NIl €€ pelleHus, MPOBOAUTH PAcU€Thl M OLIEHHWBATH PEATbHOCTH
NOJIy4YEeHHOr0 3HaUeHUs (PU3HMYECKOW BEJIMUUHBI;

pelaTh KaueCTBEHHbIE 33a4i: BBICTPAUBATh JIOTMYECKH HEMTPOTHBOPEUUBYIO
LEMOYKY PACCYKJIECHHII C ONOpOM Ha HM3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3HuYeCKHe SIBICHNUS,

UCIIOJIb30BaTh ~ MpPU  PEIIeHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(}OpMAIMOHHBIE TEXHOJOTHH I TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETAlUU
U TIPE/ICTABJICHUS YYEOHOW W HAyYHO-TOMYJIAPHON MHGOPMAIINH, TTOTYYECHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTyYaeMyto HH(OPMAITHIO;

OOBSICHATh TPUHIMIB JEUCTBUS MAalllMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3invarh yCIOBHS X 0€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaa POCCUICKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIET0 MHUpA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUSA MO (U3UKE B MOBCEAHEBHOW >KU3HU
Ut o0ecrieyeHus: 0€30MacCHOCTH MpU OOpalllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIi COXPAHEHUS 30POBbS M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHHS B OKPY>KalOILLEH CpeJIe;

paboTath B TpYIE C BBHINOJHEHUEM PA3UYHBIX COIHAIBHBIX POJICH,
IUIAaHUPOBATh padOTy TpyNIbl, PAlUOHAIBHO pACHOPENessiTh OOS3aHHOCTU U
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYIINBI B PEIICHUE PACCMATPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/iesioB U TeM ungposbie
Ne ni/m P Kontpouabsnbie | IIpakTnueckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1. PU3UKA U METOJAbI HAYYHOT'O IIO3SHAHUA
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
’ A Y https://m.edsoo.1u/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruia 3 https://m.edsoo.1u/7f41bf72
29 Jimavika 7 bu6mmorexa [IOK
https://m.edsoo.ru/7{41bf72
bu6nuoreka [JOK
2.3 6 1 1
3aKOHBI COXPAHEHUS B MEXAHUKE hitps://m.cdsoo.rw/7f4 172
Uroro no pazgeny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3:2 OCHOBBI TEPMOAMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubmmorexa [IOK

®a3oBbIC MepexXoabl

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



https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Uroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bubmuorexa [JOK
4.1 |
DUeKTpocTatiiia 0 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 2neKTpUYeCKUid TOK. TOKHM B 12 bubmmoreka [JOK
' pA3IAYHBIX cpeaax https://m.edsoo.ru/7f41b{72
Hroro no pasgemny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HanmeHoBaHMe pa3/e/ioB U TeM ungposbie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NPOrpamMMmblI Bcero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypchbl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarunuTtHoe noje. DIeKTpOMarHuTHast 1 | 3 bubmuotexa [JOK
' WHIYKIHS https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4eCKHUE U DIEKTPOMArHuTHbHIE 9 1 bubnuotexa [IOK
' KoIeOaHus https://m.edsoo.ru/7f41¢97¢
27 MexaHUYEeCKHUE U AJICKTPOMArHUTHBIE 5 | bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
2.3 Ornrtuka 10 3 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢
Wroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHON TEOPUM OTHOCHUTEJIBHOCTH

31 OcCHOBBI crielIUaIbHOU TEOPUH 4 1 bu6nuoreka [IOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3BUKA
bubmuorexa [JOK
4.1 2 i 6
FICMCHTDT KBAHTOBOM O https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue atoma 4 bu6nuoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3

ATOMHOE SApPO

https://m.edsoo.ru/7f41¢c97¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pasgeny

15

Pasnea 5. JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKU

5.1 DneMEeHTbl aCTPOHOMHUU U aCTPOPU3UKU 7 bubamorexa LOK
https://m.edsoo.ru/7f41c¢97¢c

Hroro no pasgeny 7
Paznean 6. OBGOBLIAIOIIEE IOBTOPEHHUE

6.1 O6o06m1aro1iee MOBTOPEHHE 4 }]?:Itfj;ri?:;sigrou}gfmwk
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBO 4acoB JIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Kontpoasnsie | IIpakTnuyeckne
n/n Bcero oOpa3oBaTejibHbIE
padoThbI padoTsI
pecypchl
| ®usnka — Hayka o npupone. Hayuynsie 1 bubmuorexa LIOK
METO/Ibl TO3HAHUS OKPYKAOIIETO MUPaA https://m.edsoo.ru/ff0c32e2
Ponw u mecTo pusuku B hopMupoBaHUM
2 COBPEMEHHOM HayYHOU KapTHUHBI MUPA, B 1 Bubnmorexa [IOK
P . Y P Vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH JIFOIeH
Mexanuueckoe BukeHue. OTHOCUTENHFHOCTD
3 MEXaHU4eCKoro aBuxeHus. [lepemerienue | Bubmmorexa [IOK
A - Lepemetn ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpPEHHUE
4 PaBHOMEpHOE IPSIMOJIMHEMHOE IBUKEHUE 1 bubmmorexa LOK
proe Tip https://m.edso0.ru/ff0c3620
5 PaBHOyCKOpeHHOE NPSIMOJIMHENHOE | bu6nmoreka [JOK
JOBW)KCHHUC https://m.edsoo.ru/ff0c372¢e
6 CBoOopaHOe majeHue. Y CKOpeHue | bu6nuoreka [IOK
CBOOOHOTO MaJACHUS https://m.edsoo.ru/ff0c39cc
. Kpuponuneiinoe nBmxeHue. J|BrkeHne | bubmuorexa [JOK
MaTepHaIbHON TOYKHU MO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunnun otHOCcUTENBEHOCTH [ amuiest.
8 Nuepumnanbsubie cuctemsl orcuera. [lepBoiil 1 Bubmmorera [IOK
pH FHeP https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [IpuHnun cynepno3uuuun | bu6nmoreka [JOK

cwi. Bropoii 3akon HeroToHa 1iis

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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MaTepHaTbHON TOUKH

10 Tpertuit 3akoH HproTOHA 11711 MaTEpUAJIBHBIX bu6nuorexa LIOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKOH BCeMHUpHOro TAroreHus. Cumna bubmumorexa LIOK
TsoKecTH. [lepBas kocMu4ecKast CKOpOCThb https://m.edsoo.ru/ff0c3d00
bubnuorexa [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
yHpy Y https://m.edsoo.ru/ft0c3el8
Cuna tpenus. Koaddunuent tpennst. Cuna
13 con OTiBJ'IeHI/IH I ql)/I(b,HBI/IX(eHI/II/l: Tena B Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0c3{76
KHUJKOCTH WIN raze
[ToctynaTenbHo€e U BpallaTeabHOE ABHKEHNE
14 a0cooTHO TBEPAOTO Teaa. MOMEHT CHJIBL. bubnuoreka [JOK
[1neyo cumbl. YcioBusi paBHOBECHS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMiynec MaTepuaNbHONW TOUYKHU, CUCTEMBI
15 MaTEpHUAIBHBIX TOUYEK. MIMITynbe cribl. 3aKOH bubnuoreka [IOK
COXpaHeHus uMmItyibca. PeaktnBroe https://m.edsoo.ru/ff0c43d6
JIBUKEHUE
Pa6ota u mourHocTh cuiibl. Kunernueckas
. bu6nmoreka [JOK
16 SHEprus MaTepuaabHOW TOUKH. Teopema 00
. https://m.edsoo.ru/ff0c4502
W3MEHEHNU KHHETUYECKOW DHEPIrUU
ITorennnansHas sHeprud. [loreHnnanbHas
17 SHEprus ynpyro aehopMUpPOBaHHOMN bu6nmnoreka [JOK
npykuHbl. [loTeHnmManbHas 3Heprus tena https://m.edsoo.ru/ff0c461a
BOJIN3M IOBEPXHOCTHU 3eMIIU
IToTeHnManbHBIE U HETIOTECHIMAIBHBIE CUJIBL.
but6mmoreka [IOK
18 CBs13b pabOTHI HEMOTCHITUAIBHBIX CHII C

H3MEHEHHEM MEXaHNYeCKOM OHCPIrun

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c41a6
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CHCTEMBI TeJl. 3aKOH COXPAaHEHUs
MEXaHUYECKON IHEPrun

19

JlaGopaTopHnas pabota «VccnenoBanue cBs3H
paboThI CUJIBI C U3MEHEHHEM MEXaHUYECKON
SHEPI'UH Tejla Ha IIPUMepe PacTsKEHHsI
PE3UHOBOTO KIyTa»

20

Konrponsnas padora no teme «KunemaTnka.
JluHamuka. 3aKOHbI COXpaHEHUS B
MEXaHHUKE

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

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOpUH. BpOyHOBCKOE
newkenue. Auddysus

bu6moreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JABUKEHUS U B3aUMOACHCTBUSA
yacTul BeuiecTa. Mozenu cTpoeHus razos,
JKAJIKOCTEN U TBEPIBIX TEN

23

Macca monekyn. KonnyecTBo BemiecTsa.
[TocrosinHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [lkana temneparyp Lenbcus

25

WUneanpubiii raz 8 MKT. OcHoBHOE
ypaBHenue MKT

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c4fde

26

AOGcoroTHas TeMIiepaTypa Kak Mepa cpeaHeit
KHHETUYECKOM OHCPIrur ABMIKCHUSA MOJICKYJIL.
VYpasuenue Menneneesa-Knaneiipona

but6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3axoH JlanpToHa. ['a30BBIC 3aKOHBI

28

JlabopaTtopnast pabota «MccnenoBanue
3aBHCHMOCTH MEXIY ITapaMeTpaMu
COCTOSIHHSI Pa3pEeKEHHOTO Ta3a



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

I/Isonpoueccm B NCAJIBHOM I'a3€ U UX

bu6moreka [IOK

29
rpaduUecKoe MpeaCcTaBICHIE https://m.edsoo.ru/ff0c570e
BHyTpeHHsis sHEeprusi TepMOIMHAMUYECKON
30 CHUCTEMBI U CIIOCOOBI €€ U3MEHEHHS. bu6mmoreka [JOK
KonuyecTBo TemnoTs! u pabora. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHs OJJHOATOMHOT'O UJICaTLHOTO Ta3a
31 Bupael reruionepenaun buommorexa LOK
A pe https://m.edsoo.ru/ff0c5¢36
VY nenbHas TETIOEMKOCTH BEILIECTBA.
but6mmoreka [IOK
32 KonnuecTBo TEmIOTHI IpH TEIIONEpEaYeE.
. https://m.edsoo.ru/ff0c5¢36
AnnabaTHBIN Tpolece
13 IlepBblil 3aKOH TEPMOAMHAMUKH U €TI0 bu6nunorexa LIOK
MPUMEHEHHUE K U30IIpoLIEcCaM https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTh Mpo1eccoB B MpUPOJIE. bubmuorexa [JOK
BTopoii 3ak0H TepMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunnun aeiictusa u KIIJ{ remnoBoit but6mmorekxa [IOK
MallUHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJ]
37 DKOJIOTHYEeCKHE MPOOIEMBI TeTUIOIHEPT e THKH
13 O6o06mmarommii ypok «MosekysipHast bu6nmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabota no teme
39 «MonekymnspHas ¢puzuka. OCHOBBI bubmmorexa OK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOJAUHAMUKID)
40 [TapooGpazoBaHue U KOHJEHCAIHS. bubnuoreka [IOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
A1 AOcoIoTHAsS ¥ OTHOCHUTEIIbHAS BIAXKHOCTD bubnuotexa [JOK

BO3ayxa. HacelleHHbIM nIap

https://m.edsoo.ru/ff0c64d8
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TBépnoe teno. Kpucrainmuueckue n

4 amop(HbIe TeIa. AHU30TPOIHUS CBOWCTB bu6nuoreka [JOK
KpucTayIoB. JKuakue KpucTauibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUabl

43 [InaBneHue u kpucramumsanus. Y genbHas bu6mmoreka [JOK
terioTa riasieHus. CyOmumanus https://m.edso0.ru/ff0c6708

bu6moreka [JOK

44 YpaBHeHuUe TEIIOBOro OanaHca

PABHEHHE TEILIOBoT Hat https://m.edsoo.ru/ff0c6820

45 DnekTpusanus Ten. DIEKTPUUECKUH 3apsi. bu6nmoreka [JOK
JIBa BUJa PIEKTPUUECKUX 3apsiIOB https://m.edsoo.ru/ff0c6bcc
ITpoBOIHUKH, TURIICKTPUKH U

46 H(E)JI MIPOBOIHUKHU 3aK(I:H COXPaHCHUS bubmmorexa OK

YHpOBOI ' P https://m.edsoo.ru/ff0c6bec
AIEKTPUYECKOTO 3apsaa

47 B3anmopeticteue 3apsnoB. 3akoH KynoHa. bubmuorexa [JOK
To4euHbIil JIEKTPUUYECKUH 3apsi] https://m.edsoo.ru/ff0c6ced
Hanpssk€HHOCTB 3JIEKTPUUYECKOTO MOJIS.

48 [TpuHIMI Cynepno3UIINK IEKTPUUECKUX bubmorexa OK

P \,u YHep t . P https://m.edsoo.ru/ff0c6df2
nosiet. JIunum HanpsHKEHHOCTH

49 PaboTa cuit sneKkTpocTaTHUecKOro MoJIs. bu6nmoreka [JOK
[Torenuman. Pa3HOCTh MOTEHIHAIIOB https://m.edsoo.ru/ff0c6{00
[IpoBOIHUKY U TUBJIEKTPUKH B

P P bu6mmoreka [JOK
50 AJIEKTPOCTATHYECKOM IIOJIE.
https://m.edsoo.ru/ff0c7018
Jusnexkrpudeckasi IpOHUIIAEMOCTb
bubmoreka [JOK
51 OnexktpoéMkocTh. Konnencaro
P A p https://m.edsoo.ru/ff0c7126

5 DNEeKTPOEMKOCTD MJIOCKOTO KOHAEHCATOpA. bu6nmoreka [JOK
DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa https://m.edsoo.ru/ff0c72c0

53 Jlaboparopuas pabota "U3mepenue
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AIEKTPOEMKOCTH KOHAEHcaTopa"

54

[TpuHIMD AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAJIBLHOIO allapara,
CTPYMHOI0 MPUHTEPA. DIAEKTPOCTATHUECKAS
3amuTa. 3a3eMJIeHHUE JIEKTPOIIPHOOPOB

55

DJIEKTPUUYECKHI TOK, YCIOBHS €T0
cymiectBoBaHus. [locTostHHbIN TOK. Cuila
toka. Hanpsbxenue. ConporuBienue. 3aKoH
OmMa 17151 ydacTka [enu

56

[TocnenoBatenbHOE, MapaienbHOE,
CMEIIAHHOE COeIMHEHUE IPOBOIHUKOB.
JlaGopatopHnas pabora «M3yuenue
CMEIIaHHOT'O COeIMHEHUS PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB AJIEKTPUIECKOTO TOKA.
3akon Jxoynsa-Jlenna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1 MOJTHOH (3aMKHYTOI)

BHCKTqueCKOﬁ OeIIu. KOpOTKOC 3aMBbIKAaHHC.

JlabopaTtopnast pabora «M3mepenne I1C
HMCTOYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

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

59

DNeKTPOHHAs! TPOBOJAUMOCTh TBEPIBIX
METAJUIOB. 3aBUCHMOCTH COTIPOTUBIICHUS
METAJIOB OT TEMITEPaTYPHI.
CBepXIpoBOIUMOCTD

60

DNeKTpUUecKUil TOK B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITyYKOB

61

[TorynpoBoIHUKH, UX COOCTBEHHAS U
pUMecHas mpoBogumMocThb. CBolicTBa p—n-

bub6moreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

nepexoja. [lomympoBogHUKOBBIE TPHOOPHI

DNEeKTPUYECKHUI TOK B pacTBOPaxX U

2 pacIiaBax 3JIEKTPOJIMTOB. | bu6nuoreka [JOK
DJIEKTPOJIUTHYECKAS] TUCCOIUAIINS. https://m.edsoo.ru/ff0c82ba
DNEeKTPOIH3
DJIEKTPUUECKUH TOK B Ta3ax.

. . bubmuorexa [JOK
63 CaMocCTOSATENBHBIN 1 HECAMOCTOSATEIbHBIIN 1
https://m.edsoo.ru/ff0c84ae
pas3psa. Mounus. [1nazma
DnexTpuyeckue mpruOOpbI U YCTPOICTBA U UX
P PHDOPEL 1 YETP but6mmoreka [IOK
64 IpaKkTH4YecKoe npuMeHenue. [Ipapuia 1
https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
N bubmuorexa [JOK
65 0606 C) 1
OOTIRHOTIHH YPOK (NICKIPOAMHAMIRD https://m.edsoo.ru/ff0c88be
Kontponbhas pabota no teme

66 «Inexrpocraruka. [locTossHHBIN 1 bu6mmoreka [JOK
AJIEKTPUYECKUM TOK. TOKM B pa3IMuHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PeseprubIii ypok. KonTponsHas padora 1o | bu6nmoreka [JOK
Teme "DneKkTpoanHamMuKa" https://m.edso0.ru/ff0c8c56

68 PesepBubIif ypok. O600maronmii ypok mo | bu6nuoreka [JOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne nupposbIe
Tema ypoka Konrpoabubie | IlpakTnyeckue
n/n Beero oOpa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcbl
ITocTosiHHBIE MATHUTEL K UX
| B3aumMojieiicTBre. MarautHoe mnose. Bektop | bu6nuoreka [IOK
MAarHuTHOM UHAYKUUU. JINHUY MarHUTHON https://m.edsoo.ru/ff0c9778
WHIYKIIUN
MarnuTHoO€ 1MoJjie TPOBOJHUKA C TOKOM.
2 OnwiT Opcrena. B3aumonencTaue 1 bubmorexa HOK
PETEAa. hitps:/m.edsoo.ru/f0c98 fe
MIPOBOJIHUKOB C TOKOM
3 Jlaboparopnas pabota «3yueHue 1 | bubmuorexa [JOK
MAarHUTHOTO MOJS KaTyLKU C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJISl HA MPOBOJHUK C
4 tokoM. Cuna Amniepa. JlaboparopHnas pabota | 1 bubnuoreka [IOK
«HcciaenoBanune IercTBUS OCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha pamMKy ¢ TOKOM»
JlelicTBME MAarHUTHOTO TOJIST HA
5 NIBIDKYIIYIOCS 3apsoKeHHYIo yacTuiy. Cuna 1 bubmmorexa HOK
Yy p Y Y- https://m.edsoo.ru/ff0c9df4
Jlopenna. Pa6ota cunsl Jlopenia
DJIeKTpOMarHuTHas uHAykKius. [lotok
6 BEKTOpa MarHuTHOM uHAYKIuu. IJ1C |
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Papanes
. Jlaboparopnas pabota «HccnenoBanue | 1 bu6nmoreka [JOK

SIBJICHUS 3J'ICKTpOMaFHI/ITHOI71 UHAYKOUW»

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NHayKTUBHOCTD. SIBIIEHME CAMOUHIYKIIWH.
OJ1C camonHAyKIMH. DHEPTUs MAarHUTHOTO
TOJISI KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE
moJie

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHnuecKknue ycTpoicTBa U UX MPUMEHEHHUE:
IMOCTOAHHBIC MAIrHUTEI, SJICKTPOMAarHuThlI,
3JIEKTPOJIBUTaTElNb, YCKOPUTETU
3J€MEHTapHBIX YACTHIL], UHIYKIIMOHHAS 11€Yb

10

O6o0maromuii ypok « MarHuTHoOE ToJie.
DeKTpOMarHuTHAS HHIAYKIIHSD

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

Kontposnbnas pabota no teme «Marauraoe
nosie. DJIEKTPOMArHUTHAS UHTY KLU

but6mmoreka [IOK
https:/m.edsoo.ru/ff0cad58

12

CBo0OOHBIE MEXaHUUECKHE KOTeOaHusl.
["apmoHnueckue konedanus. Y paBHCHHE
rapMoHMuYecKkux kojebanuit. [IpeBpamienue
SHEPTrUHn

bu6muoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHnas pabora «VccnenoBanue
3aBHCUMOCTH NE€PHO/a MAJIbIX KOJIeOaHU
rpy3a Ha HUTU OT JIMHBI HUTU U MaccChl
rpy3a»

14

Konebarenbublil kouTyp. CBOOOAHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B HICaTbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIIOTHS MEKIY
MEXaHUYECKUMH H AJIEKTPOMAr HUTHBIMH
KOJIeOaHUAMU

but6mmorexa [IOK
https:/m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUU B HJIeaTbHOM KOJIeOaTeIbHOM
KOHTYpe

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



https://m.edsoo.ru/ff0ca600
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https://m.edsoo.ru/ff0caf06
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[IpencraBnenue o 3aTyXarOUMX KOIeOaHUIX.
BrIHYXIeHHBIE MEXaHUYECKHE KOJICOaHMsI.

but6mmoreka [IOK

16 Pe3onanc. BeinyxneHHbie https://m.edsoo.ru/ff0cbb86
ANEKTPOMArHUTHBIEC KoJeOaHus
[Tepemennsbiii Tok. CUHYCOUIATBHBIN
17 MepEMEHHBIN TOK. MOIITHOCTh TEPEMEHHOTO bu6mmorexa [IOK
TOKa. AMIUTUTYAHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAUYEHHE CUJIbI TOKA U HAPSIKEHUS
13 Tpancdopmarop. [IpousBoacTso, nepenava u
noTpedIieHne IIEKTPUUECKON SHEPTUH
VY CTpONCTBO U IPAKTUUECKOE PUMEHEHUE
19 AJIEKTPUYECKOr0 3BOHKA, TEHEPATOPa Bubmmorexa LIOK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOI0 TOKA, JIMHUH JIeKTponepenay
DKOJIOTMYECKUE PUCKHU IIPU IIPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ncnosib30BaHus
3JIEKTPO3HEPTUHU B OBCEIHEBHOM KU3HU
MexaHudeckue BOJHBI, YCIOBHS
21 pacrnipoctpanenus. [Tepuoa. CkopocTb bu6nmnoreka [JOK
pacnpocTpaHeHus U JJIUHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U IPOOJILHBIE BOJIHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTbH 3BYKA. bubnuorexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
2 DIIeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnmoreka [JOK
ckopocTsb. [lIkana 3;1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIUIIBI paIUOCBA3U U TEJICBUACHUS.
Pa3Butune cpeacts cBa3u. Paguonokanms
25 Kontponbhas pabota «Konebanus 1 BOJTHBI Bubnmorera [IOK

https:/m.edsoo.ru/ff0cc618
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[IpssMonuHENHOE pacIpOCTPAaHEHHUE CBETA B

26 OHOPOIHOU cpeae. ToueuHblii HCTOYHUK bubmmorexa [OK
P P ' https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenne n3o06pa>keHui B MIOCKOM Bubmmorexa [IOK
' P P https://m.edsoo.ru/ff0cd4e0
3epKaje
[Ipenomnenue cBera. [IonHOE BHYTpEHHEE
28 otrpaxeHnue. [IpenenbHblil yroa nojaHoro Bubmmorera [IOK
P P Y https://m.edsoo.ru/ff0cd 716
BHYTPEHHETO OTPAKEHUS
29 Jlabopartopnast pabora «3mepenue bu6nmoreka [JOK
MOKA3aTels MPEIOMIIEHUS CTEKIIAY https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenune n300paxeHuit B TMH3E.
30 ®dopmyJia TOHKOM JIMH3bI. Y BEIIMUCHUE bubmorexa OK
pMY ' https://m.edsoo.ru/ff0cdd1e
JIMH3bI
31 JlaGoparopuas pabota «MccnenoBanue
CBOMCTB M300paKEHUH B IMH3AX)
Jucnepcus cera. ClioKHBIH cOCTaB 0€JI0T0
32 ceera. L[Ber. JlabopaTopHas pabota
«Habmroienne nucrnepcun cBeTay»
13 Wutepdepennus cera. Judpakuus csera. bu6mumorexa [IOK
HudpakimonHas pemérka https://m.edsoo.ru/ff0ced22
14 [TonepedHOCTH CBETOBBIX BOJIH. bu6nmnoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOPHI U YCTPONCTBA U
yCIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['panuLIbl TPUMEHUMOCTH KJIACCUYECKOM
36 MexaHukd. I1ocTynaTel crienuaibHON TEOPHUU bubmorexa HOK
' ‘ P https://m.edsoo.ru/ff0cf862

OTHOCHUTCIBbHOCTHU
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OTHOCUTEITLHOCTD OIHOBPECMEHHOCTH.

bu6muoreka [IOK

37
3ame yIeHre BpPEMEHU U COKPAILICHUE JTTUHBI https://m.edsoo.ru/ff0cfa42
DHeprusi U UMITYJIbC PEISITUBUCTCKOM
38 yacTullbl. CBA3b MACChI C YHEPTUEH U Bubmmorera [IOK
Hbl- P https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPrusi MOKOs
19 Kontponbhas pabota «Ontuka. OCHOBBI bu6nuorexa LIOK
CIIELIMATIbHON TEOPUU OTHOCUTEIBHOCTI https://m.edsoo.ru/ff0cf6f0
40 ®otonsl. Popmyna [lnanka. Dueprus u bu6nmoreka [JOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
A1 OtkpeiTHE 1 uccienoBanue Gororddexra. bu6nmoreka [JOK
Omnpitel A. I'. CroneToBa https://m.edsoo.ru/ff0cffc4
3akoHbl portorpdexra. YpaBHEeHUE
. (? b b bu6mmoreka [IOK
42 Oitamrerina s potodddexra. «KpacHas
https://m.edsoo.ru/ff0d015e
rparutna» Gororddexra
43 Hasnenue ceera. Onbithl [1. H. JleGenena. bu6nuoreka [IOK
XUMHYECKOE JICCTBUE CBETa https:/m.edsoo.ru/ff0d04a6
TexHuuyeckue ycTporucTBa U MPAKTUYECKOE
44 puMeHeHue: PoTorneMeHT, POToaaTIHK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3agau no reme «3J€MEHTBI bu6mmorekxa [IOK
KBAaHTOBOU ONTHUKW https://m.edsoo.ru/ff0d0302
Mopenb atoma TomcoHa. OBITHI
46 Pezepdopna o paccestHuIO 0-4acTu bubmmorera [IOK
pQOpA p . https://m.edsoo.ru/ff0d091a
IInanerapnas Mozesb aToma
bu6mmoreka [IOK
47 [Toctynater bopa
Y P https://m.edsoo.ru/ff0dOafa
43 Wzny4yenue u nornomenrne GOTOHOB MpHU bu6nuoreka [IOK

IIEPEXO0i€ ATOMA C OJIHOI'0 YPOBHSI SHEPIUU

https://m.edsoo.ru/ff0dOafa
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Ha apyroil. Buasl criekTpoB

49

BonHoBeie cBolicTBa yacTull. BoaHel 1e
Bbpoiinsa. KopryckyisspHO-BOITHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE
U3ITy4YeHUe

but6mmorexa [IOK
https:/m.edsoo.ru/ff0d0ca8

50

OTkpbITHE paTuOaKTUBHOCTU. OMBITHI
Pesepdopna no omnpeneneHuio cocraBa
PaauOaKTUBHOIO U3TyUYEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(a-, 6era-, raMMa-U3TydCHHUS.
Brusinue pagnoakTHBHOCTH Ha YKUBBIC
OpraHU3MBbI

52

OTkpbITHE IPOTOHA U HEUTPOHA. M30TOMBI.
Anbda-pacnian. IIEKTPOHHBINA U
MMO3UTPOHHBIN OeTa-pacmnan. ['amma-
U3ITyYeHue

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

53

OHeprus cBA3M HyKJIOHOB B sipe. SnepHele
peakuuu. Snepusiii peakrop. [Ipodnemsi,
MEPCIEKTUBBI, IKOJOTUYECKUE aCTIEKThI
SIEPHON YHEPreTUKH

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

54

OnemeHTapHble YacTULbl. OTKpBITHE
No3UTpOoHA. MeTo bl HAOIIOIEHUS U
PEruCTpaLK 3JIEMEHTAPHBIX YACTHII.
Kpyrusiii cron «®yHnaMeHTaapHbIe
B3auMozeicTBusa. EquHcTBO usnueckoit
KapTHUHBI MUPa»

bu6muoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Ortanbl pazButus actpoHomuu. [Ipuknannoe
Y MUPOBO33PEHYECKOE 3HAUEHUE
actponomuu. Bun 3BE3mHOTO HEOA.
Co3zBesnusi, spkue 3BE3/bl, TUTAHETHI, UX
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BuanMoe aBuwxkenune. CojiHeuHas cucreMa

56

Comnnare. ConHeuHast akTUBHOCTE. MICTOUHUK
sHepruu CoJiHLA U 3BE3]

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3 bl TIIAaBHOM MOCIIEI0BATEILHOCTH.
Buytpennee ctpoenue 38€311. CoBpeMeHHbIE
HpeI[CTaBJICHI/ISI (0] HpOI/ICXO)KI[CHI/II/I )41
spommonuu ConHIIA U 3BE3]

58

Mineunsbiii [lyTe — Hama ["anakTuka.
[Tonoxxenue u npuxxenue ConHua B
lNanmaktuke. ['anaktuku. YEpHbIE ABIPHI B
sIpax rajJakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonbioro B3psiBa. PenukToBOE U3IyUYeHHE.
Meraraiaktuka

60

HepemeHHLIe HpO6H€MBI ACTPOHOMUU

61

KoHnTtponbHas paboTa «DJ1eMEHTHI
aCTPOHOMHUU U acTPOPHUIUKID)

62

Oo6o06maromuii ypok. Ponb pusuku u
aCTPOHOMHUHU B 3KOHOMHUYECKOM,
TEXHOJOTMYECKOM, COITUATBLHOM 1 dTUYCSCKOM
chepax nesTeTbHOCTH YelIOBEKa

63

O6o0matomuii ypok. Poibs u mecto pusuku
1 aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU
KapTUHE MHpa

64

O6o0matomuii ypok. Ponb ¢puzndeckoit
TeopHuH B (HOPMUPOBAHHUHU TIPEACTABICHUN O
¢bu3nvecKoit KapTHHE MUPa




O6o0matomuii ypok. Mecto Ghu3ndeckoit
65 KapTHUHBI MUPA B O0IIEM PsITy COBPEMEHHBIX |
€CTECTBEHHO-HAYYHbIX MPEJICTABICHUHN O
IIpUpoe
66 Pe3epBHbIil ypok. MarHuTHOE M0JIE. 1
DneKTpoMarHuTHast HHAYKITUS
67 PesepsHblii ypok. OnTrka. OCHOBBI |
CHeLUaIbHON TEOPUU OTHOCUTEIBHOCTH
68 Pesepnsrii ypok. KBantoBas (usuka. 1 bubnmorexa [JOK
DNIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3BATEJBHBIE YYEBHBIE MATEPHAJIBI 1151 YYEHUKA

» ®usuka, 10 knace/ Msikumes I'.4., ByxoBues b.b., Corckuit H.H. non
penakiueit [TapdpentreBoit H.A., AkuinonepHoe o61iecTBo «31aTenbcTBo
«ITpocBenieHue»

» Gusuka, 11 kinace/ Maxumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueii [TapdpenTreBoii H.A., AkninonepHoe oo6mecTBo «l31aTenbcTBo

«IIpocsenienne»

METOANUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

http://class-fizik.ru/v10.html

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru






