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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro0 YypoBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3padoTaHa Ha OCHOBE MOJOXEHUH M TpeOOBaHUN K pe3ylibTaTaM
OCBOEHMSI OCHOBHOM 0Opa3oBaTelIbHOM IMporpammel, npeactaBieHHbIx B OI'OC
COO, a Taxke c¢ yu€rom deaepanbHOil padodeil MporpaMMbl BOCTIMTAHHS H
KOHIICTIIIMK TIpernojiaBanusi ydeObHoro mnpeamera «Puszmka» B 00Opa3oBaTeIbHBIX
OpraHMA3auaX Poccutickon Oenepanuu, peanu3yrommx OCHOBHBIE
00pa3oBarenbHbIE NPOrPaMMBbI.

Copepxanue mporpaMMmbl 10 (U3MKEe HampaBieHO Ha (HopMuUpOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa oOyuatommxcs 10-11 kmaccoB rmpu
oOydyeHun ux ¢usrke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-ACSITEIBHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusiMm ®PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yjibTaTaM
oOy4eHHs, a TaKXKe YYUTHIBACT HEOOXOJMMOCTb pPean3allii MEKIPEIMETHBIX
CBA3eH (UBMKU C €CTeCTBEHHO-HAy4YHbIMH YyYE€OHBIMU TpenMeramu. B Hel
ONPEENSAIOTCA OCHOBHBIE L€ U3y4YeHHUs (U3MKUM HAa YPOBHE CPEIHEro OOIIero
00pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTalnpeaMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o pu3uke BKITIOYALT:

e IUIAHUPYEMBbIE PE3yJIbTAThl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1mo rogaM oOydeHwusl.

du3rka Kak Hayka O HauOosiee OOUMX 3aKOHAX MPUPOAbI, BHICTyHas B
KauecTBe y4eOHOro MpejMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIa/J B CUCTEMY
3HaHUi 00 okpyskaroriem mupe. IkoapHBIN Kypc GU3NKH — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexXaT B OCHOBE TIPOIIECCOB U SIBJICHUM, H3y4aeMbIX XUMHUEH, OUOJOTHEH,
dbu3mdeckoir reorpadueld W acTpoHoMmHein. Mcmonap3oBaHWE HW aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHWWA  ONpeleNsieT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIy4YEeHUS! HOBBIX MAaTE€pHaIOB C 3a/JlaHHBIMU CBOMCTBAMHU M APYTHX.
N3yuenne Qu3NKd BHOCUT OCHOBHOW BKJIaJ B (POpMHpOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydYarommXxcs, B (HOPMHUPOBAHHE yMEHUN TPUMEHSTHh
HAYYHBIN METO]I TO3HAHUS NP BHITIOJIHEHUH UMH YY€OHBIX HCCIIEIOBAaHUM.

B ocHoBy Kkypca ¢u3MKM AJi1 YpOBHS CpefaHero oOmiero o0pa3oBaHUs
NOJIOKEH pAI HUACH, KOTOpble MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBepUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3HUKH, BKIIIOUAET KaK
BONPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUM € HeW Marepuan Kypca (U3UKU
o0beqMHEH BOKpPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs
(dbopMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U
noJIe.

Hoes eymanumapusayuu. EE peanuzauus OpeanosiaracT HUCIOJIb30BaHUE
TYMAHUTAPHOTO MOTEHIMala (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3uku Cc pa3BuTMEM OOIIECTBA, a TakKXke C MHUPOBO33PEHUECKUMHU,
HPAaBCTBEHHBIMH U SKOJIOTMUECKUMHU MTPpoOIeMaMu.

Hoess  npuxnaowoit  nanpasnennocmu. Kypce ¢$usukum  mpegmoliaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJOTMYECKHUX INPUIIOKEHUN
V3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MNOCPEACTBOM BBEJCHUS JJIEMEHTOB
COJIep)KaHus, TMOCBAMIEHHBIX JKOJIOTHUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJOTHM, a Takxke 00CyXIeHUus
po0JIeM palliOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

Crep>XKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH HAa YPOBHE CpPEAHEro OOILEero
o0Opa3oBaHus SABIAIOTCS (hU3MUecKue Teopuu ((pOpMHpPOBAHUE MPEIACTABICHUN O
CTPYKType HOoCTpoeHus: Gu3nYecKoil Teopuu, poiu (GyHIaMEeHTAIbHBIX 3aKOHOB U
IPUHIUIOB B  COBPEMEHHBIX IPEACTaBICHUAX O IPUPOJE, TIPaHMIAX
OPUMEHUMOCTH TEOpUH, MJI1 OINUCAHUA €CTECTBEHHO-HAy4YHBIX SIBIICHUH U
MIPOIIECCOB).

CucTeMHO-AesTeTbHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yeTcs Mpexie
BCEro 3a CUET OpPraHU3alry SKCHEPUMEHTAIBHON JAESITEIBHOCTH O0YyYaroIUXCS.
Hnst  Ga3oBoro ypoBHSI Kypca (GU3HMKA — OTO HCIOJIb30BAHUE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpBIE B mporpamme no (¢usuke oObEeIUHEHBI B OOUIUMN CIHCOK YUEHHYECKUX
NpaKTHYECKUX padoT. BrlaeneHue B yka3aHHOM TMepedyHe JabOpaTOpHBIX padorT,
IPOBOJMMBIX JUII KOHTPOJS M OLIEHKH, OCYIIECTBIAETCS y4YaCTHUKaMU
00pa3oBaTeNbHOTO Tpoliecca HCXOId U3 OCOOCHHOCTEHW IUJIAHUPOBAHUS U
ocHamieHust kabunera Qusuku. Ilpu »3TOM obOecrneunBaeTcsi OBJAJECHUE
00yYarouMMucss yMEHUSIMU TPOBOJIUTH KOCBEHHBIE W3MEPEHHUsI, HCCIEAOBAHUS
3aBHCHUMOCTEH (PU3WYECKUX BEJIMYMH M TOCTAHOBKY ONBITOB IO MPOBEPKE
IPEI0KEHHBIX TUITOTES.

bonbiioe BHMMaHWE YHENSETCSs PEHICHUI0 PacdyE€THBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a7ad MPUOPUTETOM SIBJIAIOTCS 3aJa4M C SIBHO
3aJJaHHON (PU3UYECKON MOJEIBIO, TO3BOJISIIOIINE IPUMEHATh NU3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOr0 pas3fesia Kypca, TaK U HUHTErpUpys 3HAHHS U3
pa3HbIX paznenoB. sl Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIIIOTCA 3aJaHUs Ha
0o0bsICHEHHE TpOTEeKaHUsi (U3MUECKUX SIBICHUA W TMPOILECCOB B OKpYyKarouen
KU3HU, Tpelyromue BbIOOpa (Pu3Mueckodl MoJenu sl CUTYallMu MPaKTUKO-
OpUEHTHPOBAHHOT'O XapakTepa.

B coorBerctBum ¢ TpeboBanuamu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY oOOecleyeHnio y4eOHOro mporecca 0a30BbI ypOBEHb Kypca
(bu3HKK HA YPOBHE CPEHET0 0011Iero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBHSIX
IpeIMETHOro0 KaOuWHeTa (U3MKM WIM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
MpeAMETOB €CTECTBEHHO-HAYYHOI0 IMKia. B kaOuHere (U3MKU JOKHO OBITh
HEeoOXoauMoe J1abopaTopHOe OOOpYAOBAaHHWE JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (PU3UKEe YUYCHUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
06opyoBaHUE.

JleMoHcTpaliuoHHOE 00Opy/0BaHHe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEYMBAET IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe 1o (U3NKE KIIOYEBBIX JIEMOHCTpAIUi ISt
UCCJIEIOBAaHUSI  WM3Y4YaeMbIX  SIBIEHMW M  MPOILECCOB, OMIUPHUUECKUX U
byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMCHECHUH.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YUYCHHUYECKHUX MPAKTUUYECKUX paboT
(dopmupyeTcs B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUYMBAETCS B pacyéTe
OJIHOTO KOMIUIEKTa Ha JABYX oOydaromuxca. TeMaTu4ecKue KOMILIEKTbI
7a060paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
WCIIOJIb30BaHUN AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(DPOBBIX JaOOPATOPUI.

OCHOBHBIMHU TIENISIMH H3y4eHUS PUUKHU B 00IIEM 00pa30BaHUU SIBJISTFOTCS:

o (opmupoBaHme wuHTEpeca M CTPEMJICHHS OOYYAOMMXCA K HAYIHOMY
W3YYCHUIO TMPUPOJNBI, PA3BUTHE HX HMHTEIUVICKTyaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ O3HAHUS U (OopMUpOBaHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;

e (¢opMupoBaHHUE YMEHUU OOBSICHATH SIBJICHUS C HCIOJb30BAaHUEM
(bU3MYECKNX 3HAHUM U HAYUYHBIX JI0KA3aTEJIbCTB;

e (opmupoBaHue mpeacTaBICHUNA O PO (PU3MKHU I PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JocTixkeHue 3TuX 1elield obecreunBaeTcsl peleHueM CIeAyIOIMUX 3a1ad B

npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHEro O0IIero oopa3oBaHus:



e mnpuoOpeTeHue CUCTEMBl  3HAHUU 00 o01ux buznyeckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DJJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AIIEMEHTBI aCTPO(PU3UKH;

e (opmupoBaHue yMEHUH NTPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBsICHEHHUS (PU3NYECKUX SBJIECHUM B TPUPOAE U Uil TNPUHATHA
MMPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOGHHE CIOCOOOB peIIeHUs pa3JUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSATEIbHOE
co3faHue (PU3NYECKO MOJEIN, aICKBATHON yCIIOBUAM 331a4H;

e TMOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOIO IUIAHWPOBAHUS M TMPOBEIACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAlIM3a M HHTEpIpeTauuu HUHGOpMAaLHH,
OIPEJENICHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

e CO3JIaHWE YCJIOBHM NJIsi Pa3BUTHsI YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
obOpazoBanust otBoguTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeZEl0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemspiii B mporpamMmme 1o (U3MKE TMepedyeHb JIabOpaTOPHBIX W
NPAKTUYECKUX pabOT ABISIETCS PEKOMEHJOBAaHHBIM, YYHTENb JENaeT BbIOOP
IPOBENCHUS J1A0OPATOPHBIX PabOT M OMBITOB C YYETOM MHIMBHUAYaIbHBIX
0COOEHHOCTEH 00yYarommxcsl.



COJEPXXAHME OBYUYEHUA
10 KIIACC

Pa3nen 1. ®usuka 1 MeTOAbI HAYYHOT O IO3HAHUSA

®dusuka — Hayka o npupozae. Haydnbie MeTOIbl ITO3HAHUS OKPYKAIOLIETO
Mupa. Ponb DJKCnepuMeHTa M TEOpUM B TNPOLECCE TMO3HAHUS IPUPOABL.
OKCHEpUMEHT B (PUBHKE.

MonenupoBanue (HU3NYECKUX SBICHUNA W TpolieccoB. HaydHbie TUIIOTE3HI.
®duznyeckre 3aKOHbI U TeOpUH. ['paHUIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb 1 mMecTto Qu3nku B GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexaandeckoe aBmxkeHHe. OTHOCHUTEILHOCTh MEXAaHHYECKOI'O JIBIIKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOpPEHUE MaTepHalbHOW TOYKH, MX MPOEKIIMM HA OCH CHUCTEMbl KOOpJHUHAT.
CrnoxxeHue repeMeIeHU U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIUHENHHOE JBrkKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MEepeMelICHUs
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBoOoaHOe majzieHre. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe  nBwxkeHue. J[BuKeHHEe  MaTepuUalbHOW  TOYKH  TIO
OKPY>XHOCTH C TTOCTOSIHHOM 1O MOJIYJII0 CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHAs
ckopocTs. [lepuoa u yactora obpaiienus. [{leHTpocTpeMuTENbHOE YCKOPEHUE.

TexHuueckre YCTpPOMCTBA U MPAKTUYECKOE TMPHUMEHEHME: CIIHUJIOMETD,
JIBUKEHUE CHAPSJIOB, IICMTHBIC U PEMEHHBIC MIEPEIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBaHue IBMKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3pekKEHHOM MTPOCTPAHCTRE.

HaOnronenne ABWKEHHST Tea, OPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



W3mepenne yckopeHus: CBOOOHOTO TaICHHUSI.

HanpasneHnune ckopocTy npu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJbIO ONPEACIICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOUIEHHS MEXAY NyTAMH, MPONUJICHHBIMU TEIOM 34
MIOCJICIOBATENBHBIE PABHBIE MPOMEXKYTKHM BPEMEHM INPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHune NBMKEHUS IIAPUKA B BA3KOU KUJIKOCTH.

N3yueHne nBUxKeHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammies.  IlepBeld  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUI. MaTepUanbHOU Touku. Tpernit 3akoH HeroTOHA 1711 MaTepuaabHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsbkectu. llepBas kocMmuueckas
CKOpOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuia tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cujia TpeHus nokos. KoagduimeHt tpeHusl.
Cuiia cOnpOTUBIIEHUS PU JIBUXKEHUU TEJa B AKUJKOCTH WIIU rase.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHuJIbI OTHOCUTEIBHO OCH BpaumeHus. llnedo cumibl. YcioBus
paBHOBeCHS TBEPAOIO Tea.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHCHHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHUE UHEPIUN.

CpaBHEHME MACC B3aUMOJICMCTBYIOLINX TEJL.

Bropoii 3akon HerotoHna.

N3mepenue cui.

Clio)xeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AehOpMaIliu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBeCHUs TBEPAOTO Teia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTU CWJI YIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE U
pe3MHOBOM 00pa3siie, OT uX JAedopMaruu.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO TeJla, HWMEIOLIETO OCh
BpallCHUS.

Tema 3. 3akonvt coxpanenusn é mexanuke

NmMnynbc MaTepuanbHOW TOUYKM (Teja), CUCTEMbl MaTE€pUaNbHBIX TOYEK.
NmMnynbec CUlbl M U3MEHEHUE HMIYJbca Teja. 3aKOH COXPAHEHHUS MMITyJIbCa.
PeakTuBHOE ABUKEHUE.

Pabota cuibl. MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MarepualbHOW TOYkH. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUH.

[ToreHmuanbHas SHEprusl. [ToTeHmuanbHas SHEprus YIIpYTo
neopMUpOBaHHOM  TIpykWHBI.  [loTeHlManbHas  SHEprus Tejda  BOJM3HU
MIOBEPXHOCTH 3E€MIIH.

[loTeHmuanbHble W HEMOTCHIIMAIbHBIE  CHJIBL CBsi3b  paboOTHI
HETIOTCHIIUAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKOW SHEPTHMU CHCTEMBI Tell.
3aKOH COXpAaHEHUsSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon MOTEHIMATBHON YHEPTUU B KUHETHYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3yueHre abCOMIOTHO HEYNPYroro yjaapa € MOMOUIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizM pabOThI CHUJIbI ¢ U3MEHEHHEM MEXaHMYECKOW YHEPTrUu
TeJa Ha IPUMEepE PaCTSHKEHUsSI pE3UHOBOIO JKT'yTa.

Paznen 3. MosekyisipHast u3nKa 1 TEePMOAMHAMUKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUHM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenme. Juddysus. Xapakrtep IBWKCHHS U
B3aUMOJICMCTBUSI 4YaCTHUI[ BeulecTBa. MOJEIN CTPOCHUs Ta30B, >XUJIKOCTEH U
TBEPJIBIX TEJT U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pasmepsl Mosiekyll. KonnuectBo BemectBa. [Tocrositnaas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Llenbcus.



Mopens  wnpeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMmIiepaTypa Kak Mepa
CpeaHEN KHWHETHMYECKOM SHEpPruy TEIUIOBOrO JBMKEHUs dacTtul rasza. lllkana
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHUMe MenaeneeBa—Kianeipona.
3akoH [lanbrona. M3omporeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mnpencTaBieHUE H3O0MPOLECCOB: H30TEPMaA, H30X0pa,
n3o0bapa.

TexHuyeckne yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapoMmerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIONINE JTUCKPETHOE CTPOEHHE BemecTBa, (ororpadun
MOJIEKYJ OpPraHUYECKUX COECTUHEHUM.

OnpiThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYyIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJCHCTBHUS.

Mopenb, HILTIOCTPUPYIOIIAs IPUPOLY AABIEHUS I'a3a HA CTEHKH COCYAa.

OnbITE, WUIIOCTPUPYIOIIME YpPaBHEHHWE COCTOSHUSI HJACAIBHOTO Tasa,
M30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE WM3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TeMIIEpaTyphl BO3/1yXa B HEH.

HccenenoBanne 3aBUCMMOCTH MEXAY NapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaMuKU

TepMmoannamuueckass cucrema. BHYTpeHHsSI 3HEprus TEPMOJAMHAMHYECKOU
CHUCTEMBI U cIOCOObI €€ n3MeHeHus. KonuuecTBo TemoThl U padota. BHyTpeHHSs s
DHEPIUsl  OAHOATOMHOIO  MJEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3IyUYeHHUE. Y IeTbHAasl TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEMIIONEpeaye.

[lonatue 006 aamabaTHOM Tmporiecce. I[lepBbIi 3aKOH TEPMOJAMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKM K u3ompoleccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTh po1eccCoB B IPUPOJIE.

TernoBble  mMamwuHbl.  [IpuHOUIBI ~ AEUCTBHUS ~ TEIUIOBBIX  MAallWH.
[IpeobpazoBanusi 3HEPrUM B TEIUIOBBIX MamuHax. KosdduiueHt mnoie3Horo
nevictBust TerioBod MamuHbl. [{ukn KapHo u ero kosdduiueHT mojie3HOTro
JENCTBUA. DKOJIOTHYECKHE MPOOJIEMBI TETUIOPHEPTETHUKH.



TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Llemoncmpayuu

M3meHeHre BHYTpPEHHEW JHEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM MOJ JCHUCTBHEM CXATOTo BO3/yXa, HarpeBaHue s¢upa B
JaTYHHOHU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpAL).

W3meHeHre BHyTpEeHHEN SHEPruu (TeMIlepaTypsbl) Tela Ipu TeIlonepeaaye.

OnpIT 10 anauabaTHOMY pACHIMPEHHIO BO37AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS BHYTPEHHETO CTOPAHUsl, PEAKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3MepeHue yaeapHOU TEMI0EMKOCTH.

Tema 3. Aepecammnsie cocmoanusa eeuwyecmea. Dazoevie nepexoonl

[TapooOpa3zoBanue u koHneHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXXHOCTb BO3Ayxa. HacelmeHHbIM nap. YAenapHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHS OT JIaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPONUS CBOMCTB
kpuctaiioB. Kuakue kpuctamisl. CoBpeMmeHHble Marepuanbl. [lnaBienue u
KpUcCTaJlIu3anus. Y aeiabHas TemioTa miasienus. Cyonumanus.

YpaBHEHME TEIJIOBOTO OajaHca.

TexHuueckre YCTpPOWCTBA W IPAKTUUECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHUHU TMOJTYyUYCHHUS] COBPEMEHHBIX MaTepHAJIOB, B
TOM YHCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npy NoHM>XKEHHOM J1aBJICHUM.

Croco0Obl U3MEpPEHUS BIAKHOCTH.

HaOmnroienrie HarpeBaHus U IJIABJICHUSI KPUCTAITIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenre 0THOCUTETLHON BIIAXKHOCTH BO3AyXa.

Paznen 4. DaekTpoauHaMHUKa
Tema 1. Inekmpocmamuxa
DJIeKTpU3alms Teu. ODJEKTpUUeCKuil 3apsia. JlBa BuIa JJIEKTPUUYECKHUX
3apsiaoB. [IpOBOAHUKM, OUAIEKTPUKU W TOJYHMPOBOJHUKH. 3aKOH COXPAaHEHUSA
AIEKTPUYECKOTO 3apsa.
B3aunmoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli 3IeKTpUYECKUil 3apsia.
Onektpuueckoe mnone. Hanpspk€HHOCTh  AnekTpuueckoro moja.  [IpuHnun



CYIEPIIO3ULHNHN DJICKTPUUECKUX ToNeH. JIMHUKM HanpsiKEHHOCTH SJIEKTPUYECKOTO
TOJISL.

PaGora cun  anekrpocraruueckoro  mois.  Ilorenmman.  Pasnocthb
NOTEHUUAIOB. [IpOBOOHUMKM M AMDJIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JudnekTpuyeckas NpOHULAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcaTop. DIeKTPOEMKOCTh MIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATHUYECKash 3alllMTa, 3a3€eMJICHHE B3JIEKTPONpUOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmojelicTBue Ha’IEKTPU30BAHHBIX TEN.

DIJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEl.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaThyecKas 3anuTa.

JIMBAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U TUIJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3mepenue 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAaHUS 3JJIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DNEeKTPUUECKOE COIMPOTUBJIEHUE. YIEIIBHOE COMNPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora onektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MoiHOCTH
AIIEKTPUYECKOTO TOKA.

DONEeKTpOJABWKYIIAsA CHJIAa U BHYTPEHHEE CONMPOTHBJIECHUE HCTOYHHKA TOKA.
3axon Oma 15 OHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. KopoTtkoe 3aMmbikaHue.

OJIEKTpOHHAasi  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TeEMITepaTypbl. CBEPXIPOBOIUMOCTb.

DneKTpuuecKuid TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas U puMecHast MIPOBOJANUMOCTh
noJiynpoBoJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHA TOK B pacTBOpax M  pACIUIaBax  JJIEKTPOJIUTOB.
DNEeKTpoIuTHYECKas: AUCCOIUALIUSL. DIEKTPOJIH3.



DJlekTpuUuecknii TOK B Ta3zaxXx. (CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJBTMETP, PpEOCTAT, HCTOYHUKHU TOKa, OJIEKTPOHArpeBaTelIbHbIC MPUOOPHI,
3JIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MTOTYTIPOBOHUKOBBIN AMO/I, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHune CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IH TTOTIEPEYHOTO CEUYEHHS M MaTepuaa.

CMeniaHHoe COeIMHEHUE TPOBOHUKOB.

[Ipsamoe wW3MepeHue >IEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHUS.

3aBUCUMOCTb CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBou pa3psia ¥ MPOBOJAUMOCTD BO3yXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne cMEemaHHOTIO COEIMHEHUS PE3UCTOPOB.

N3Mepenune 3JIeKTpOABMKYIIEH CUJIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

HabGmronenue snekrposnusa.

MesxknpeaMeTHblie CBSI3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHsa B 10 kiacce oCylIECTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
ounosnoruu, XuMuH, reorpady U TEXHOJIOTHH.

Meocnpeomemuvle nonssmusi, CBSI3aHHBIE C W3YYEHHUEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIM (HakT, rurnore3a, (uanyeckas BEIUYMHA, 3aKOH,
TeopHs, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHne CHCTEMbl ypaBHEHUH, JHUHEWHass QyHKIuS,
napabona, runepbosia, uxX rpa@uKu U CBONCTBA, TPUTOHOMETPHUECKUE (DYHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJMHAT, CJIOKEHUE BEKTOPOB.

buonocusa: mexaHnueckoe IBM)XKEHHE B KMBOM mpupoje, auddysus, ocmoc,
TEII000MEH KUBBIX OPraHU3MOB (BUBI TEIUIONEpPEIaud, TEIIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBJICHHS B dKUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHUE ATOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEN, JKUAKOCTEN H



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJLIOB, AJIEKTPOJMTHYECKAs IMCCOLMALNSA,
rajabBaHHKaA.

l'eocpaghus: B1aXXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJNIb30BAHUEM MEXaHU3MOB,
y4E€T TpEHHS B TEXHUKE, MOJIIWIIHUKH, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET WU JPYTue), IBUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOuHa, OBITOBOM XOJOIMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYEHHUSI COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOMAaTEpHAIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHAIPEBATEIbHBIE puOOPHI,
3IIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TajbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoauHaAMHUKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[ToctossHHBIE =~ MarHUTHl.  B3aumMOnEeNCTBUE  TMOCTOSAHHBIX  MAarHWTOB.
MarautHoe mnone. Bexkrop MarmuTHOM uHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX noJsied. JIMHMKM MarHuTHOM WMHAYKUWW. KapThHa JTWHUNA MarHUTHOMN
WHIYKIHH TOJIA IOCTOSSHHBIX MarHUTOB.

MarauTHoe TIOJ€ TPOBOJHHMKA € TOKOM. KapTuHa JIWMHUH WHIYKUWH
MAarHUTHOTO TOJISI JJIMHHOTO MPSIMOTO NMPOBOJHUKA M 3aAMKHYTOTO KOJBLEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOkOM. OnbIT Jpcrena. BzanmoneiicTBre npoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHHUE.

Cuna Jlopenua, e€ Moaysib U HampaBiieHUE. [[BH>KeHNE 3apsiKEHHOM YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuibl Jlopenua.

SIBiieHME 3NEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKTOpa MarHUTHON
WHIYKIUU. OJIEKTPOJABIXKYILIAA CWIa HWHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOMU
nnaykuuu dapanes.

BuxpeBoe snekTpuuecKkoe Tmojie. IJIEKTPOABMXKYIIAs CUJIa WHIYKIUA B
IIPOBOJIHHUKE, IBUKYIIEMCS TOCTYIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKLUHMH. OJEKTPOABIKYLIAs CHIIA
CaMOUWHIYKIIUH.

DHEeprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuuecknue yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MAarHuThbl, 3JIEKTPOMArHUTHI, DJIEKTPOJABUIATENb, YCKOPUTEIU SJIEMEHTAPHBIX
YacCTUIl, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MAarHUTHBIM IOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TIOJISL.

B3aumopenicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHON UHIYKIUU.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHAYKIAH OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padomol

N3ydyeHrne MarHuTHOTO TOJIsl KATyIIKH C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanne sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIUH.

Pa3znesn 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUMHbIE KOJ1€0AHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonuyeckue konebanus. [lepuon, vacrora, ammiutyaa U ¢asza KojeOaHUMU.
[IpyXVHHBIM MasATHUK. MaremMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHHUYECKUX
koneOanuii. [IpeBpailienre 3HEPrUun MpU rapMOHUYECKUX KOJICOAHUSX.

Konebarensubrit  koHTYp. CBOOOIHBIC JJICKTPOMAarHUTHBIC KOJICOAHWS B
UJCATBHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHHUYECKUMU U
AIIEKTpOMarHuTHEIMU  KoJieOanusimu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTHH B UJCaTLHOM KOJie0aTeTbHOM KOHTYpE.

[IpencraBnenue o 3aTyxarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyK/IeHHbIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS.

[lepemennsbiii TOK. CHUHYCOMAAQIbHBIM NEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAUYCHUE CHJIBI TOKA H
HaIpPSHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegavya u noTpedICHUE FIEKTPUUECKOM
SHEPTUH. DKOJOTMUYECKUE PUCKU MPHU MPOU3BOJICTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHudyeckre YyCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYCCKUM
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIMHUH JIEKTPOIEepe/ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoseOaTenbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasTHHK).



HaOGmroienue 3aTyxaromux KojaeOaHuu.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHUN.

HabGmronenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUS.

OcuuiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHaHc mpu 1OCIENOBAaTENbHOM COECIUHEHUU PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monens TUHUY 3JIEKTpOINEpeIayu.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

HccnenoBanue 3aBUCMMOCTH MEPUOJA MaJbIX KOJI€OaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBaHne NEPEMEHHOIO TOKa B LEMM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KATYIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHbL

MexaHnuueckue BOJHBI, ycioBUsi pacupoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHus U JiuHa BoJIHBL. [lomepeyHble W TPOJOJIBHBIE BOJHBI.
HUuTtepdepenims u nuppakiuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MpEeIOMIICHUE, MOJspu3anus, TuQpaKus,
uHTepdepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[lIkana 371eKTpOMarHUTHBIX BOJH. [I[puMeHeHHe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeAeBUAEHUS. Pagnonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHNE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHbIE
UHCTPYMEHTHI, YJIbTPAa3BYKOBas IMAarHOCTHKAa B TEXHUKE M MEJIULIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenaedoH, CBU-nieup.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromieecs Teno Kak MCTOYHUK 3BYKa.

HabGnronenune orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHny u 1uppakiiny MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGniofnenue cBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KOJeOaHU.



HccnenoBanre  CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpa)KEHHUE,
pesioMIICHUE, Ospu3aius, AudpaKius, nHTephepeHITHs.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. IIpsMOIMHEWHOE pacIpOCTpaHEHUE CBETA B
OZHOpOIHOM cpene. JIyd cBera. TOUEUHBIM UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeTa. IlocTpoeHue n3oOpaxeHuil B
IIJIOCKOM 3€pKajie.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOJIIOTHBIN MOKA3aTENb
npenomieHus. llomHoe BHyTpeHHee oTpakeHue. IIpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus ceera. ClioxHbIN cocTaB Oenoro ceera. LIBer.

CobOuparomue W pacceuBaronde JUH3BL. ToHKas JuH3a. DOKyCcHOE
paccTosiHUE W ONTHYecKas cuiia TOHKOW JuH3bl. [locTpoenue uzobOpaxeHuil B
coOMparolMX U paccerBalOlIUX JMH3aX. DopMylia TOHKON JUH3BI. YBeJIUYEHUE,
JABAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHblEe HCTOYHHKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHUMYMOB B HMHTEp(EpeHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuusa cBera. JudpakiuonHas pemérka. YcIoBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCUMyMOB TIpU TNAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonsgpusanus ceera.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUECKOE TMPUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOSKIMOHHBIN amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHUKA, TUPPAKIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsMonuHEHOE pacIpOCTPAHEHUE, OTPAXKECHHE U TIPEIOMJICHHE CBETa.
OnTuueckue nprudopBkI.

[TonHOE BHYyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne CBOMCTB N300paKCHHM B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIECKOomna.

HaGmronenune natepdepeHiu crera.

HaOnronenue nudpakiuu cBera.

HaOnronenue nucnepcuu cBera.

[TonyueHne cuekTpa ¢ MOMOUIBIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBLI0 TUPPAKIIMOHHONU PEIIETKH.

Habmronenue noiasipu3anuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol



N3Mepenue rnokasaress NpeioMIICHUS CTEKJIA.
HccnenoBanne cBOWCTB M300pakKeHUH B JIMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIacCMYeckon  MmexaHuku.  [loctynatsl
CIIEIMAJIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOZYJISI CKOPOCTHU
CBETa B BaKyyM€, IPUHILIUI OTHOCUTEIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBL.

DHeprus 1 UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEISATUBUCTCKOM YACTULIBI. DHEPIrus
MOKOSI.

Pasznes 7. KanToBasi pusuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®ortonsl. opmyna [1nanka cBsizu 3Heprun GOTOHA C €ro YaCTOTON. DHEPrus
¥ UMITyJIbC (POTOHA.

OTtkpritre u uccienoBanue Gororddexra. Onpitel A. I'. CroneroBa. 3aKOHBI
dotordhdexra. YpaBuenue DiHmTeitHa s doTtoddpdekra. «KpacHas rpanunar
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, coTHEYHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®otor(pdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

CaeToauo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO 0 -4acTHII.
[Imanerapnas Mogmenbs aroma. lloctynater bopa. M3nydyenue u mnorjomieHue
(GOTOHOB MpU Mepexo/ie aToMa C OJHOTO YPOBHSI SHEPrHMHM Ha Jpyroil. Bumisl
criekTpoB. CIIEKTp ypOBHEU SHEPTUU aTOMA BOAOPO/IA.

BonHoBble cBolicTBa yactull. Bonnsl ne bpoinsa. KopnyckynsipHO-BOJIHOBOM
JTyau3M.

CHIOHTAaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEeKTPaIbHBIN
aHau3 (CIEeKTPOCKOII), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu
Mopens onbita Pesepdopna.
Omnpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnroaenue nHeHyaThIX CIEKTPOB U3ITyUYECHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol
HabGmronenue nuHeyaToro CrekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JT0KA3bIBAIOIIUE CIOKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pe3zepdopma mo  ompeneneHuro  cocTaBa
paanoakTuBHOTO u3iMydeHus. CBoiictBa anbga-, Oera-, ramMma-u3IydeHHs.
Bimsinue paguoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykimonnas monens siapa ['eitzenOepra—
MBanenko. 3apsag sapa. Maccosoe unciio sapa. M30Tormsl.
Anb(a-pacnaa. ODNEKTPOHHBIM W MO3UTPOHHBIM Oerta-pacman. I['amma-
U3JTy4YeHHE. 3aKOH PaJIMOaKTUBHOTO pacaja.
DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jledext maccer sapa.
SnepHble peakuuu. JleneHue U CUHTE3 s1ep.
Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnemMbl U TEPCHEKTUBHI
SIIEPHON SHEPrETUKU. DKOJIOTUUECKNE ACTIEKTHI IAEPHON YJHEPTETHKHU.
DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTto1b1 HaOJIOIEHUS U PETUCTPALIUN HIIEMEHTAPHBIX YACTHII.
®dyHaMeHTaabHble B3auMOJeHCTBUA. EAMHCTBO (pnu3nuecKkoil KapTUHBI MUpA.
TexHuyeckre yCTpOHWCTBA U MPAKTUYECKOE MPUMEHEHHE: JTO3UMETP, KaMepa
Buiibcona, simepHbIii peakTop, aToMmHas 6oMoa.
Jlemoncmpayuu
CuéTuMK MOHU3NPYIOLINX YaCTHULL.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (OTOrpadusim).

Pa3znes 8. DiieMeHTHI aCTPOHOMUM U ACTPOGU3ZUKH

Otamnbl pa3BuTHs acTpoHomMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3nus, SpKUE 3BE3JbI, IUIAHETHI, UX BHUIWMOE
JIBHKCHHE.

ConHeyHnas cucteMa.

Connne. ConHeunast akTuBHOCTh. Mctounuk sHeprun ConHua W 3BE3.
3BE3/71bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CHeKTpadbHBIM Kiacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM ITOCJICJOBATEILHOCTH. 3aBHCHMMOCTH «Macca —
CBETUMOCTBY» JJIsi 3BE3] TJIABHOW TMOCJEA0BATEIHLHOCTU. BHYTpeHHEE CTpoeHue



3BE31. COBpEMEHHBIC MPEJACTABIEHUS O MPOUCXO0XKACHUH U 3Bomonuu CoJHIa U
3BE3/1. DTaIbl )KU3HU 3BE3].

Mineunbiii I[Iyte — nama I'anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
INanaxktuke. Tunel raakTuk. Paguoranaktukyu u kBaszapbl. UEpHBIE ABIPHI B AApax
rajaKkTHK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa06sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PeTMKTOBOE U3ITyUYeHHUE.

MacmrabHas crpykrypa Beenennoit. MertaramakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITHIOTEPHBIX
MPWIOKEHUH I ONIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3us1 CEeBEpHOro MOyIIapus U IpKUE 3BE3bI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maroiee NOBTOPEeHUE

Ponr ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJOTHUYCCKOM,
COIIMAJIbHON M ATUYECKOM cepax NesTeTbHOCTH YEeJIOBeKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4yHOU KapTHHE MHPA, pOJib GU3HMUECKOU TEOPUHU
B (OpMUpPOBAHMM TMPEACTABICHUN O (PUIMUECKON KapTUHE MHpPA, MECTO
(bu3MYECKON KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O TIPUPOJIE.

MexknpeaMeTHbie CBA3U

N3yuyenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBA3CH C KypcaMH MATEMATHUKH,
ounosnoruu, XuMuH, reorpaduy U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C WU3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUSA: SIBJICHUE, HAy4HbIA (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOII0ICHHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIETh, U3MEPECHUE.

Mamemamuka: pelmIeHHWE CHUCTEMBI YPAaBHEHWH, TPUTOHOMETPUYECKUE
GbyHKIIUA: CUHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJIECTBO, BEKTOPHI M UX MPOEKLUMWH HA OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIMH, NPU3HAKH TOJ00MS TPEyTroJbHUKOB,
OTIpeIeNICHHE TUIOMIAIU TIIOCKUX (UTYp U 00BEMA TElL.

buonocusn: >nexTpuyeckue SBICHUS B KUBOW MpHUpOJE, KoJjieOaTelbHbIC
JBWKEHHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOJE, NECUCTBUE
paauanyvy Ha )KUBbIE OPraHU3MBL.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIIMYECKAsI CTPYKTypa TBEPABIX
TEl, MEXaHU3Mbl OOpa30BaHUSA KPUCTAIMYECKOM PEMIETKU, CHEKTPaTbHBIN
aHaJus.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKU MATHUTHBIX Py,
dboTochEMKa 3eMHOM IMOBEPXHOCTH, IIPEACKA3aHUE 3EMJICTPSICCHHM.

Texnonocus: NWUHUM DJEKTpPONEpenay, TIEHEPATOP NEPEMEHHOTO TOKa,
JJIEKTPOJBUTATENb, WHAYKIMOHHASA I€Yb, Pajgap, pPaguONPUEMHUK, TEIEBU30D,
anteHHa, teiedoH, CBYU-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
CoJIHEeYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA IPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «®Pu3nMkKa» HA YPOBHE CPEIHEro OOIIEro
obOpazoBaHus (0a30BBIM YPOBEHb) JOJIKHO OOECICUHTh JOCTHKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIm4HOCTHBIE pe3ynbTaThl OCBOCHUs yueOHOro npeamera «Ousuka» H0mKHbBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMUpPOBAHHOW BHYTPEHHEH MO3ULMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAllUM, TO3UTHUBHBIX BHYTPEHHHUX  YOCXKICHHUI, COOTBETCTBYIOIINUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINeCTBa, PaCUIUPEHHE >KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE PEAN3ALUH OCHOBHBIX HANpPaBICHUMN
BOCIUTATENIBHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUaAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPaXIAHCKOIO
00111ecTBa, y4acTBOBAaTh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIUY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUUAIIBHBIMA MHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMUA U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOMN WJICHTUYHOCTH,
MaTPUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHUKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBE/ICHMUS,;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucylero (pU3n4ecKoil HayKe;



5) TPy10BOT0 BOCTIMTAHUSI:

WHTEPEC K pa3IuyHbIM cdepaMm NpodecCHOHAIBHON AESTEIBHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oyyuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHUIO U caMOOOpa30BaHUIO B 00JIacTH
(GU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrNYecKOro BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKONW KYJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapaKTepa KOJOTUYECKHUX MPOoOiIeMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICUCTBUI B OKPYKAIOIIEH Cpe/le Ha OCHOBE
3HaHMS LEJIed YCTOMYMBOIO Pa3BUTHU YEIIOBEYECTBA;

pacCIIMpEeHHE OIbITa JEATEILHOCTH DSKOJOTUYECKONW HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

chOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHHE IIEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTh B IIpollecce
U3ydeHUsT  (QU3WKHA ~ OCYIISCTBJIATHL  NPOSKTHYID M HCCIEAOBATEIIbCKYIO
NEeATENHHOCTh HHIMBUIYAIBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue JeMCTBHA:
CaMOCTOSITETLHO  (OpPMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LENN ACATEIBHOCTH, 3aJaBaTh MAPAMETPbl U KPUTEPUU HX
JIOCTIDKCHMUS
BBISIBIISITh  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  pPACCMATPHUBAEMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS] MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIINXCS
MaTEpPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICTEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUM JIESITECIBHOCTH;
KOOPJAWMHUPOBATh M  BBHIMOJHATH pabOTy B YCIOBUAX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIeM.
Bba3oBble ucciaeaoBareabCKHe AeiicTBUS.
BJIAJICTh HAYYHON TEPMHUHOJIOTUEH, KIIIOUEBBIMU TOHATHUSMM M METOAAMHU
(bu3HUECKON HayKH;



BJIa/ICTh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIBCKON U MPOCKTHOU ACSITEIbHOCTH
B o0Osactu (pu3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJEP)KaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS;

BJIAQJICTh BHUAAMU JICATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTaliy, MPeoO0pa3OBaHUI0 W MPHUMEHEHHUIO B Pa3iIHYHBIX Y4YeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00y1acTu (HU3UKH;

BBISIBJISITH  IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3UPOBAaTh 3ajady,
BBIIBUTATh THUNOTE3y €€ pelieHHs, HaXOAWTh apryMEHTHI JUIS J0Ka3aTelbCTBa
CBOUX YTBEPKICHHM, 3a/1aBaTh MApaMETPhbl K KPUTCPUHU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJE PEIICHUS 3aJa4d  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOM
NESATETHHOCTH, B TOM YHCIIC TIPU U3yYCHUH (DU3UKH;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHWsA 1O (HU3UKE B MPAKTHYECKYI0 001acTh
KU3HEACSITEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUCOHBIX MPEAMETOB;

BEIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTHHAIBHBIC TTOAXOBI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 3a/1a4H, IOMYyCKAIOIINE aJTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:

BJIa/ICTh HABBIKAMH TOJIy4YCeHHUsT MHPOpPMAIUU (PU3UIECKOTO CONEpKaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATH TOWCK, aHaJH3,
CHUCTEMATHU3AINI0 W WHTEPHIPETAlni0 WH()OpPMAIMU pa3IWYHBIX BUAOB U (popMm
IIPE/ICTABIICHNUS,

OILICHMBATh JIOCTOBEPHOCTh HH(POPMAIINH;

UCIIOJIB30BaTh  CpEJACTBa  WH(MOPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIlMOHHBIX
3aja4 ¢ CoOONIOIeHHEM TpeOOBaHMN JPrOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTHEHBI, pECypcocOepexeHusi, TMpaBOBbIX M OJTUYECKHUX HOPM, HOPM
UHGOPMAITMOHHOH 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3MUECKOTO COJCpXKaHWS B Pa3IUYHBIX (opMarax ¢
y4€TOM Ha3zHAYCHUS MHPOPMAIMH U [EIEBON ayAUTOPHUH, BHIOMPAs ONTUMAIIBHYIO
dbopMy TIpeICTaBICHUS U BU3yaTH3aIUH.

KoMMmyHMKaTHBHBIE YHUBeEPcaJbHbIEe YueOHbIe 1elicTBUSA:
OCYIIECTBIISATH OOIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud M CMST4Yath
KOH()JIMKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U MCIOJIb30BAaTh IPEUMYILECTBA KOMAaHIHOW U HMHIUBUILYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX NEWUCTBHI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH WU
KOOPAVUHUPOBATh JEUCTBUA 10 €€ IOCTHIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensiath poiad € Y4ETOM MHEHHMH YYaCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOU padoThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
001Ut pe3ynbTar 1Mo pa3pab0oTaHHBIM KPUTEPUSIM;

[pe/ularaTb HOBBIE IIPOEKTHI, OLIEHMBATh HIACU C IIO03ULUUU HOBU3HBI,
OPUTMHAJIBHOCTH, MIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IOBEICHUE B Pa3IMYHBIX
CUTYalUsX, IPOSABIIATH TBOPUYECTBO U BOOOpaKeHHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbBIE YHHBeEpPCAJbHbIE yUeOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIICCTBJISATH TO3HABATCIBHYIO JICSITCIHPHOCTh B 00JIACTH
GU3UKH W acCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3a/1a4, TUTaH BBHIMIOJTHEHUS MPAKTUYECKON PaOO0THI C yUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEITOYTEHUIH;

JlaBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

pacuupsTh paMKH y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHU;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTUpPOBaThH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATH MPHUOOPETEHHBIN OIBIT;

criocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO JSPYAUIMA B 00JacTU
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIaJIETh  HABBIKAMU  TO3HABAaTEIbHOM  pediiekcun  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTEIBHBIX TMPOILIECCOB, HUX PE3yJbTaTOB U
OCHOBaHUII;

WCIIOJIb30BaTh NMPUEMBI peIeKCUU /IS OLICHKHU CUTYallud, BIOOpa BEPHOTO
pelieHus;



YMETh OLIEHUBATh PUCKM U CBOEBPEMEHHO IPUHUMATH PELIEHUS IO HX
CHUKEHUIO;

OpUHUMATh MOTHUBBI W apryMEHTBhl APYruX IMpU aHallM3e pe3yibTaToB
NEeSATENbHOCTH;

IPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OPUHAMATh MOTHUBBI W apTyMEHTHl JPYTHX TpPU aHaIu3e pe3yiabTaToB
NEeATENbHOCTH;

MPU3HABATH CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

B nponecce AOCTUXKEHHUS JIMYHOCTHBIX PE3YJIbTAaTOB OCBOEHUS MPOTrPaMMBI
no ¢u3uKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydarolUXcs
COBEPILEHCTBYETCS SMOIIMOHAIIBHBIN UHTEIUICKT, npenoiararoni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE IMOILIMOHATIBLHOE
COCTOSIHUE, BUJETh HAMPABICHUS Pa3BUTHUsI COOCTBEHHON AMOIMOHAILHON CepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBAaHMsI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJaNTUPOBAThCA K
HMOIIMOHAIBHBIM H3MEHEHHSIM H MIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEUW MOTHMBAllUM, BKIIOYAIOLIECH CTPEMIICHUE K JOCTVIKCHUIO LEIU U
yCcrHexy, ONTUMHU3M, WHULHMATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOAS M3 CBOHX
BO3MO>KHOCTEH;

HMIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOLIMOHATIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBaTh €ro IMpH OCYIIECTBICHUU OOLIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COINEPEKUBAHUIO;

COLIMATbHBIX HaBBIKOB, BKIIOYAIOIINX CIOCOOHOCThH BBICTPaBaTh OTHOILICHUS
C IPYTUMH JIIOJIbMHU, 3a00TUTHCS, MPOSIBIISITh HUHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K konmy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0Oa30BOM
YPOBHE JOJIKHBI OTPaXKkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax poiib U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpa, B PA3BUTUH COBPEMEHHOW TEXHUKU HU
TEXHOJIOTUH, B TPAKTUYECKOMN JEATETbHOCTH JIFOJIEH;

YYUTBIBATh TPAHUIBI TPUMEHEHHS U3YyYCHHBIX (UUYECKUX MOJCICH:
MaTtepualibHasl TOUKa, HHEpIMaIbHasl CUCTeMa OTCUETa, abCOMIOTHO TBEPIOE TEJIO,
WJICAIIBHBIN Ta3, MOJEIIH CTPOCHHS ra30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsij] PU PEeIIeHUH PU3NYECKUX 3a]1a4;

pacro3HaBath (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BEUIECTBA U



ANIEKTPOJAVMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MIPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMajeHue TeJ, IBIKEHUE IO OKPYKHOCTHU, HHEPIIHUS,
B3auMojiericTBre Tei, nuddys3us, OpOyHOBCKOE JIBUIKEHHUE, CTPOCHHUE KUAKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUu (OXJIAXKEHUHN ), TETLIOBOE
paBHOBECHE, WCIApEHHE, KOHJIEHCAIMs, TUIaBJICHUE, KPUCTAUIU3AIUs, KUIICHHE,
BJIYKHOCTbh BO3/lyXa, MOBBIIICHUE JIABJIICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBSI3b MEXAy [apaMeTpaMu COCTOSIHMA Tra3a B  H30IpOIECcCax,
AIEKTpU3alus TeJ, B3aUMOAECHCTBHE 3apsAI0B;

OMUCHIBATh MEXAHUYECKOE JIBI)KCHUE, HCIOJb3Yysl (U3UYECKHE BEIUYWHBI:
KOOpJAWHATa, MyTh, MEpEeMEIIeHUue, CKOpPOCTh, YCKOpPEHHE, Macca Tella, CHuJa,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEprus, MOTEHUHUAIbHAS SHEPIusi, MeXaHU4YecKas
paboTa, MexaHW4YecKass MOIIMHOCTh; TPH OIMUCAHWW TPABUIBHO TPaKTOBATh
(bu3MUeCKUil CMBICT MCIOJB3YEMbIX BEJIMYMH, UX OOO3HAUYECHHS] WU €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIIMYUHY C JAPYTUMU
BEJINYMHAMU;

OMUCHIBATh H3YyYECHHBIE TEIUIOBbIE CBOMCTBA TEJI U TEIJIOBBIC SIBICHUA,
UCTIONIb3Yysl (U3MYECKUE BEIMYUHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpEeaHss
KMHETUYECKAsl DHEPTUs XaOTHYECKOI'O JBIDKCHHUS MOJICKYJ, CpeHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJHWYECTBO TEIUJIOThI, BHYTPEHHsSSI SHEprus, padora rasa,
KO3(P(PUIMEHT TMOJE3HOTrO JACHCTBUSI TEIUIOBOTO JBUTATENs; MNpPU ONHCAHUU
MPaBUWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCHOJIB3YEMbIX BEIWYWH, WX
0o003HaueHUs W EAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3yUYCHHBIC ICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
SIBIICHUS (TIPOIIECCHI), UCTIONB3Ys (PM3UYECKUE BEIMYHMHBI: DJICKTPUUECKHUMA 3aps/l,
AIIEKTPUYECKOE MOJIE, HAMPSXKEHHOCTh MOJISI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHUM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUM CMBICT HCIIOJIb3YyEMBbIX
BEJIMYMH, UX OO0O3HAYEHUS M EIUHUIIBI, YKa3biBaTh (hOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIUUYUHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHUE TPOIIECCHl W SIBICHUS, UCTIONB3YS (PU3HUECKHE
3aKOHBI U MPUHITUIIBL: 3aKOH BceMupHoro Tarotenus, |, |1 u Il 3akons HetoToHAa,
3aKOH COXpPaHCHMS MEXAaHMYECKOW DHEPruM, 3aKOH COXPaHEHUS HWMITYJIbCa,
NPUHIUAN CYNEPIO3UIIMA CHJI, TPUHITUIT PABHOMPABUS HMHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKOW PHEPTruU TEIJIOBOIO JBUKEHUS MOJIEKYII C
abCOIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJUHAMHKH, 3aKOH COXPaHECHHUS
AIIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3ToM pasauyaTh CIOBECHYIO
GbopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE W YCIOBUS (TpaHULIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MPUHIUIBI JCHCTBHS MallluH, NOpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3auvarh yCJIOBHsS UX O€30MACHOTO WCIIOJIb30BAHUS B
MOBCEIHEBHOM )KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIECAOBaHUI0 (DU3NYECKUX SBJICHUN W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUM, MPU ITOM
dbopmynupoBarh mpoOieMy/3aady ¢ THUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOupaTh yCTaHOBKY W3 MPEIJIOKEHHOTO O0OPY/IOBaHUS, MPOBOJWUTH OIBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUST (DU3NUECKUX BEIUYMH, MPU
TOM BBIOMpPaTh ONTUMAJbHBIA CIIOCOO M3MEPEHHUS U HUCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM IMPSMBIX HU3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(buUKCUpOBaTh pPe3yJbTaThl MOJYYCHHOM 3aBUCUMOCTH (PU3MYECKHUX BEIUYHUH B
BUJIe TaOIUIl U TpaMKOB, A€NIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

coOroaTh mpaBmia 0e30MacHOro TpyJa MpHU MPOBEACHUHN WCCIEIOBAHUN B
paMKax y4eOHOro OJKCIepUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOW U IMPOEKTHOM
NEeSATENBHOCTH C MCIOJIB30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py0BaHUS,

pelmarb pacy€éTHhIE 3aJaud C SBHO 33JaHHOM (PU3NYECKOW MOJEINbIO,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIAITBI, HA OCHOBE aHAJIN3a YCIOBHS 33/1a4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3NUYECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMBIE I €€ PEIICHUS, MPOBOJIUTh PAcdEThl U OLICHUBATH PEaTbHOCTh
MOJIY4YEHHOT0 3HaYeHUs (PU3NUECKON BEIIMUUHBIL;

peniaTh KAYECTBEHHBIE 33/1a4d: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKJEHH C OMOpod Ha HM3y4YEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3UYECKHe SIBJICHNUS,

UCIIOB30BaTh  TPU  pEHIEHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
MH()OpPMAIIMOHHBIE TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEJICTABIICHUS YYCOHOW W HAyYHO-TIOMYJISIPHON WH(POPMAIINH, TTOTYYECHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, OOBACHEHHME MPOIECCOB OKPYKAIOIIET0 MHUpPA, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3UKE B MOBCETHEBHOUN KU3HU
JUTsl o0ecredeHus: 0e30MacHOCTH MPU OOpaIeHUH ¢ TPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370pPOBbS M COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
IOBEJICHUS B OKPYKAOLIEH Cpee;



paboTtaTh B TIpyINNe C BBIIOJHEHUEM PA3JIMUHBIX COIUMAJIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYMIBI, PAUMOHAIBHO paCcHpelensiTh OOsI3aHHOCTH U
IJIAHUPOBATH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYAlUSX, aJ€KBATHO OLICHUBATh
BKJIQJ] KQXJI0TO U3 YYACTHUKOB TPYIIbI B PEIIEHHUE paCCMAaTPUBAEMOM MTPOOIIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUHM, B TPAKTUYECKOW NECATEIBHOCTH JIFOJACH, LEIOCTHOCTh U €IUHCTBO
(u3HYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, JTy4 CBETA, TOUYECYHbIM UCTOYHUK CBETA, SIACPHas
MOJIeNIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIO Sipa MpH PEHIeHUH (PU3NYECKUX
3ajay;

pacro3HaBaTh (Qpu3MUECKue SIBICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HKU: IJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHWTHas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJHUK C TOKOM M JBIDKYIIUUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUsS U
BOJIHBI, MPSIMOJIMHEHHOE pPACHPOCTPAHEHHE CBETA, OTpa)XKeHUe, MPEeTOMIICHUE,
uHTeppepeHnus, audpakuus W TONIpU3alUsg CBETa, JUCIEPCUS CBETa,
dboToanekTpudeckuit 3pdext (potoaddekT), cBeTOBOE NaBICHUE, BOSHUKHOBECHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W MCKYCCTBEHHAas
PaIMOaKTUBHOCTE;

OMUCHIBATh U3YUYEHHBIC CBOMCTBA BEMIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJUMMOCTb  Pa3IUYHBIX  Cped) U
AJIEKTPOMArHUTHBIE SIBIEHUSA (TIPOIECCHI), HCTONB3YSd (U3MYECKUE BEIMYMHBI:
AIIEKTPUYECKUI 3apsij, CUJia TOKa, DJIEKTPUUYECKOE HAMpPsHKEHUE, JICKTPUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYIAS CHJIa, paboTa TOKa,
WHJYKIUST MarHUTHOTO TMojs, cwia Awmmepa, cuia JlopeHna, HWHIYKTUBHOCTH
KATYILKH, SHEPrusl JJIEKTPUYECKOr0 M MAarHUTHOrO IMOJEH, MEepUoJ M YacroTa
KojebaHuii B KoyeOaTeIbHOM KOHType, 3apsij W CHJIa TOoKa B Tpolecce
TapMOHMYECKUX DJEKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE pacCTOSHUE U
ONTUYECKAs] CHJIA JIMH3bI, NIPU OINUCAHUU TPABUIBLHO TPAKTOBATH (PU3MUECKUN
CMBICIT HWCIIONB3YEMBIX BEIWYUH, WX OO0O3HAYCHHWS W EAWHUIIBI, YKa3bIBATh
dbopMysbl, CBA3BIBAIONIME JIaHHYIO (DU3WYECKYI0 BETUYHHY C JAPYTUMH
BEJINYMHAMU;

ONMUCHIBATh HW3YUYCHHBbIC KBAHTOBBIC SIBJICHUS U TMPOIECCH, HCIOJIb3Ys
¢dbu3nUecKre BEIMYUHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI H



4acToTa CBETA, YHEPTHUS U UMITYJIbC (POTOHA, IEPUO TIOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SiZiep, IpPU ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIUUYECKUI CMBICH
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W €JIMHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBA3BIBAIOLIME JIaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYMCIIATH 3HAUCHHE (PU3NYECKON BETUUHHBIL;

aHAIM3UPOBATh (PU3UYECKHE IMPOILECCHl U SBJICHUS, UCHOJIBb3Ys (PU3NUYECKHE
3aKOHBI U MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENILHOIO U MMAPALIEIBHOTO
COCAMHEHHUs] TMPOBOJHUKOB, 3akoH Jkoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHAYKIUHU, 3aKOH NPSIMOJUHEHHOTO PacipOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHIITEHHA Mg (oTtodddexra,
3aKOH COXPAaHEHWsl HHEPIUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPAaHEHUs
IIEKTPUUYECKOTO 3apsAJ]ia, 3aKOH COXPAHEHHMs MACCOBOIO 4YMCIIA, MMOCTYyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKO€ BBIPAXXEHHE U YyCJIOBHUS (TpaHUIbl, 0O0JaCTH)
IPUMEHUMOCTH;

OIPEEINISTh HAIIPaBJICHUE BEKTOPA MHAYKLIUHA MarHUTHOT'O ITOJISl IPOBOIHUKA
C TOKOM, cuJibl Amriepa u cuisl JlopeHua;

CTPOUTh U OIHCHIBATh H300paXEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATD 3KCIEPUMEHTHl 10 MCCIENOBAHUIO (DU3UYECKUX SBJICHUA U
IPOLIECCOB C HCIOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEpPEHUM: IMPU 3TOM
dbopMmynupoBath MpobieMy/3aady M TUINOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO O000pY/OBaHHUS, MPOBOAMUTH OMBIT U
bopMyIHpPOBATH BHIBOJIHI,

OCYILECTBIAThH MPSMBIE U KOCBEHHBIE U3MEpPEHUsI PU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEPEHHUs U HCIOJIb30BaTh HU3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH C HCIOJIb30BAHUEM
OpSIMBIX HM3MEPEHUI: MpPU STOM KOHCTPYMPOBATh YCTAHOBKY, (PHUKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBHCUMOCTH (U3WYECKUX BEJIMYMH B BHJAE TaONUIl U
rpaduKoOB, AeNaTh BHIBOBI M0 pe3yJbTaTaM UCCIIEI0BaHMUS;

coOroaTh npaBuiia 0e30MacHOro Tpyda MpHU MPOBEACHUN MCCIEAOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW U MPOEKTHOU
JESATENBHOCTH C HMCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000pyA0OBaHUS,

pemath pacuéTHBIE 3a7a4dl C SBHO 3aJIaHHOW (U3UYECKOW MOJIEIIbIO,
UCIOJIb3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBUS 33/la4u
BbIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYUHBI U (POPMYIIbI,



HEOoOXoMuMbIe NIl €€ PEIIeHHs, TPOBOIUTh PACUYEThl M OICHUBATH PEATbHOCTH
MOJIYYCeHHOTO 3HAYCHUS (PU3HUECKON BEIIMYUHBI,

peliaTh KaueCTBEHHBIC 3a/1aUH: BBICTPAaNBaTh JJOTUYECKH HETIPOTHBOPEUYHUBYIO
IEMOYKY PACCYXKIACHUN C OMOpPOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzuYecKue sIBJICHNUS,

WCIIOJIB30BaTh ~ MPU  PEMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIIU
Y TIPEJICTAaBJICHUS yU4eOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAINH, ITOJYICHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTy4aeMyt0 HH(OPMAITHIO;

OOBSCHATH TPHUHITUIBI JCHCTBUS MAIIMH, NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3nyaTh yCIOBUS UX OE€30MACHOTO HUCIIOIH30BaHUS B IMOBCEIHEBHON
KU3HH,

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHUE IPOICCCOB OKPYKAIOIIET0O MHpA, B Pa3BHUTHE
TEXHUKU U TEXHOJIOTHUI;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HH
I obecriedeHusl 6€30MacCHOCTH TP OOpaIleHHH ¢ MPUOOpPAMU U TEXHUYECKUMHU
YCTPONCTBAMH, JIJISI COXPAHEHHUS 370POBbS M COOJIONCHUS HOPM JKOJIOTHYCCKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TpYyIIEe C BBHIMOJHEHUEM PA3IUYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIBI, PAMOHAIBHO pPACHPENeNsiTh OO0S3aHHOCTU U
TUTAHUPOBAThH JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIUSAX, aJICKBATHO OIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pacCMaTPUBAEMOM TTPOOICMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3nesioB u TeM
NpOrpaMmblI

Ne i/

Paznea 1. PU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUA

11 ®u3nKa ¥ METOJIbI HAYYHOT'O ITO3HAHUS

Hroro no paszneny

Paznea 2. MEXAHUKA
2.1 KunemaTtuka
2.2 Junamuka
2.3 3aKOHBI COXPAaHEHUS B MEXAHUKE

Uroro no pazgeny

Paszpnen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJIIPHO-KHUHETUYECKON

3.1
TEOPUH
3.2 OCHOBBI TEPMOIMHAMUKH
33 ArperaTHbIe COCTOSTHHS BELIIECTBA.

@Pa30BbIe NEPEXOIBI
Uroro no pazgeny

Paznea 4. JIEKTPOJAUHAMUKA
41 DIIEKTpOCTaTUKA

ITocTOsTHHBIN dIIEKTpUYECKUN TOK. TOKH
B Pa3iIMYHBIX Cpeaax

4.2

KoanuyecTBo 4acoB

Bcero

2
2

18

9

10

5

24

10

12

Konrpoabubie IlpakTuyeckue

JuekTpoHHbIE (HUGPOBHbIE)
o0pa3oBaTe/ibHbIE PECYpPChI

https://m.edsoo.ru/U9A7W1K5E

https://m.edsoo.ru/BO0C4C7J3K

https://m.edso0.ru/O8D5S0P60

https://m.edsoo.ru/N7L60O5UOR

https://m.edsoo.ru/N5070Q8C1J

https://m.edsoo.ru/Y3X3B8H1R

https://m.edsoo.ru/H5Y0Y6UON

https://m.edsoo0.ru/L6V2T3W4D

https://m.edsoo.ru/D1POD5NOV



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N
https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V

Utoro no pazneny 22

PeszepBHOE Bpemst 2 https://m.eds00.ru/POC60O5E6S

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68 4 4


https://m.edsoo.ru/P0C6O5E6S

11 KITACC

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

Ne i/

Pazpnen 1. JIEKTPOJUHAMUKA

11 MarunuTtHOe noje. IJIeKTpOMarHiuTHas

UHIYKIHA
Hroro no paszneny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

21 MexaHu4deckue u QJICKTPOMArHUTHBIC

KosebaHus
29 MexaHH4YeCKHE U 3JICKTPOMAarHUTHBIC
' BOJIHBI
2.3 OntHka

Utoro no pazneny

KoanuyecTBO 4acos

Beero padoThI padoTsbI
11 1 3
11
9 1
5 1
10 3
24

Paznen 3. OCHOBBI CHEIIUAJIBHOM TEOPUM OTHOCHUTEJIIBHOCTHU

OCHOBBI cIEIIUATIBHON TE€OpUHU
OTHOCHUTEIBHOCTH

3.1

Uroro no pazgeny

Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DeMeHTHI KBAHTOBOI OMTHKH
4.2 CrpoeHue atoma

4.3 AToMHOE SApO

4 1

Konrpoibubie IIpakTuyeckue

DJIeKTpOHHBIE (HH(ppOBbIE)
o0pa3oBaTe/ibHbIE PeCypChl

https://m.edsoo.ru/L8V7X2H6F

https://m.edsoo.ru/POC100X1V

https://m.edsoo.ru/O8F2M8K6Y

https://m.edsoo.ru/R5L9SON5SW

https://m.eds00.ru/Q3T7Z8R1R

https://m.edsoo.ru/P4G8V5U4Z

https://m.eds00.ru/X1G1M9Q3lI

https://m.edsoo.ru/D8Y6E8T4W



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W

Utoro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DeMEeHTHl aCTPOHOMUU M aCTPOPHU3UKHU 7
Uroro no pazgeny 7

Paznea 6. OBOBIIAIOLIEE TIOBTOPEHUE

6.1 O06o0maroiee MOBTOPEHHE 4
Htoro mo pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08

https://m.edsoo.ru/W2W3W2Y5C

https://m.eds00.ru/G4V7A6T4L

https://m.edso0.ru/A1Y1X0T3P



https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P




IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
Ne
wn Tema ypoka

®dusuka — HayKa O IpUpPOJE.
Hayunble MeTO1bI TO3HAHUSA
OKPY’KaIOIIero Mupa

Ponb u MmecTo pusuku B
(bopMUPOBaHUN COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B
MIPAKTUYECKOU IEATEINBHOCTU
nIronei

MexaHndeckoe JBIKECHHE.
OTHOCHUTENBLHOCTh MEXAaHHUYECKOTO
neuxkenus. [lepemenienue,
CKOpPOCTb, YCKOPEHHE

PaBHOMEpHOE TTpsSIMONTMHEHHOE
JBIDKEHHUE

PaBHOyCKOpEeHHOE
MPSIMOJIMHEITHOE IBMKCHUE
CBobOoHOe mageHue. Y CKopeHue
CBOOOIHOTO IMaICHUS
KpuBonuneliHoe 1BH>KEHUE.
JIBrokeHrne MaTepuaibHON TOUKH
10 OKPYKHOCTH

[IpyrHOKT OTHOCUTENBHOCTH

Koan4yecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYeHUS

JJIeKTPOHHbBIe N (poBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/E217J5M0Q

https://m.edsoo.ru/M9G2U7G3Y

https://m.edsoo0.ru/P6K2M1J8Y

https://m.edso00.ru/T1K7L3W6W

https://m.edsoo0.ru/P1K4R5T8E

https://m.eds00.ru/D8Y00Q3J8C

https://m.edso0.ru/L200X7X5R

https://m.edsoo.ru/E2T5A6R2R



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C
https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R

10

11

12

13

14

15

lNanunesa. MaepuuanbHble
cucreMsl orcuera. IlepBelii 3akoH
Herotona

Macca rena. Cuna. [Ipunuun
CyIIEpIIO3ULMHU CUJI. BTOpOi1 3aK0H
HeroroHa 1 MmaTepuanbHOU
TOYKH

Tpetuii 3akon HeroTtoHa ajist
MaTepHualbHbIX TOUEK

3aKOH BCEMUPHOIO TATOTEHUSI.
Cuna tspxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

Cuna ynpyroctu. 3akoH I'yka. Bec
Tena

Cuna tpenus. Koapduuuent
Tpenus. Cuiia CONpOTUBICHUS NTPU
JIBY)KEHUH TeJa B )KUKOCTH MU
rase

[ToctynarenbHOE M BpalaTeabHOE
JBUXKEHHE a0COIIOTHO TBEPIOTO
Terma. MoMeHT cunbl. Inedo cumsl.
VYcnoBUs paBHOBECHS TBEPIOTO
Tena

Nmnynbc MmaTepuaabHON TOYKH,
CHUCTEMBI MaTEPHUAIIbHBIX TOYEK.
Nmnynbe cumibl. 3aKkoH
COXpaHEHUs UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

https://m.eds00.ru/C6Y314T90

https://m.edsoo.ru/F3L2E1N8O

https://m.edsoo.ru/Y7V6A910U

https://m.eds00.ru/S107Y6Z240Q

https://m.edsoo0.ru/O713Z705R

https://m.edsoo.ru/F7P3NOX1K

https://m.edsoo.ru/H5D7TOB4E



https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K
https://m.edsoo.ru/H5D7T0B4E

16

17

18

19

20

21

PaboTa 1 MOLTHOCTH CHJIBI.
Kunernueckas sHeprus
MarepuaabHOW Touku. Teopema 00
U3MEHEHUH KHHETHIECKOH
SHEeprun

[ToreHumanpHas sHEprUs.
[lorenuumanpHas SHEPTUs yrupyro
neGopMUpOBaHHON MPYKUHBL
[TorenmanpHas 3HEprus Tena
BOJIM3H MOBEPXHOCTH 3eMIIU

IToreHnuanpHBIC U
HEIOTEHIIHAJIbHBIE CHIIBL. CBA3b
paboThl HEMMOTEHITUATBHBIX CHII C
M3MEHEHHEM MEeXaHNUeCKOH
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpPAaHEHUS MEXaHUYECKOU
JHEpPruu

JlaGopaTtopHnast pabota
«WccnenoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHWYECKON IHEPTUH Teja Ha
pUMepE PACTSKEHHSI PE3UHOBOTO
KIyTay

KonTponbHas pabora o teme
«Kunemarnka. JluHamuka.
3aKOHBI COXPAHCHHS B MEXAHUKE»
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. BpoyHOBCKOE ABUKEHUE.

https://m.edsoo.ru/P1V3K5W1P

https://m.edsoo.ru/W8A7F7M5D

https://m.edso00.ru/Z607T1Y0OW

https://m.edsoo.ru/USK5R2F8U

https://m.edsoo.ru/T7K9U6POU

https://m.edsoo.ru/\W9Y8G6N2B



https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/U8K5R2F8U
https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B

22

23

24

25

26

27

28

29

30

Huddysus

Xapaxkrtep IBUKECHUS U
B3aMMOJICHUCTBUS YaCTHUII
BelecTra. Moaenu cTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI

Macca monekyn. KonnuectBo
BemlecTBa. [locrosHnas ABoraapo

TermmoBoe paBHOBECHE.
Temmepatypa u e€ u3mMepeHue.
[IIxana remnepatyp Llenbcus

Wneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak
Mepa Cpe/IHeW KHHETUYECKOU
SHEPIUM JIBUKEHUSI MOJIEKY L.
YpaBHenue Menzeneena-
Knaneiipona

3akon JlanpToHa. I'a30BbIe 3aKOHBI

JlaGopaTtopHnast pabota
«HccnegoBanne 3aBUCUMOCTH
MEXTy TTapaMeTPaMu COCTOSTHUS
Pa3peKEHHOTO Ta3a»

H3onporiecchl B ueanbHOM rase u
ux rpapUuecKoe MpeCTaBICHIE
BHyTpeHHsIs SHEpTrUs
TEPMOTUHAMHUYECKOU CUCTEMBI U
CroCcOObI €€ U3MEHEHHUSL.
KomudgecTBo Temnots! u paboTa.

https://m.edsoo.ru/B9Z2W7H6V

https://m.edso0.ru/X6P9D004R

https://m.edsoo.ru/S9H7NOC9G

https://m.edsoo.ru/P8Z7G8W1B

https://m.edsoo.ru/T1D8S610W

https://m.edso0.ru/02B9U2D3K

https://m.edsoo.ru/12K2B2K9B

https://m.edsoo.ru/K6V3N5R4H

https://m.edsoo.ru/V7F1C7N4Z



https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W
https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z

31

32

33

34

35

36

37

38

39

40

41

BryTtpeHHss sHeprus
OJIHOATOMHOT'0O UACAJIIBHOIO raza

Buasl remionepenauu

VaenbHas TENI0EMKOCTh
BenlecTBa. KoimuecTBo TEmIoTh
pH Teruionepeaade. AnuadaTHbIn
nporecc

IIepBblit 3aKOH TEPMOAMHAMUKY U
€ro MpUMEHEHHE K H30MpoIieccaM

HeoGpatumocTs nporeccoB B
npupoze. Bropoi 3akoH
TEPMOJUHAMUKHU

[Mpunnun gevicteust u KI1/]
TEIUIOBON MAalllMHBI

uxn Kapno u ero KII[

DKonorudyeckue npoodaeMbl
TETIOIHEPTETUKH

O6o0matromuii ypok
«MonekynspHas ¢puzuka. OCHOBBI
TEPMOTUHAMUKI

KonTtponsHas pabota o teme
«Monexynsapras ¢puznka. OCHOBEI
TEPMOTMHAMHKIDY
[TapooGpa3oBanue u
KoHJeHcanus. Mcnapenue u
KUTICHHUE

AOcComOTHAs: M OTHOCUTEIbHAS
BJIQKHOCTh BO3lyXa.

https://m.edsoo.ru/X3N2U0B8H

https://m.edso0.ru/B6M9Z6E6Z

https://m.edsoo.ru/C2W0B8N9B

https://m.edsoo.ru/Y219P2D8R

https://m.edso0.ru/M5V2V8Q3K

https://m.edso0.ru/POB5H2R70

https://m.edsoo.ru/M9L9K2T2D

https://m.edsoo.ru/J3POM3M8U

https://m.edsoo0.ru/T5D8B2H8P

https://m.edsoo.ru/L6P7V0OV5K

https://m.edso00.ru/0O0Z1Y4T7V



https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V

42

43

44

45

46

47

48

49

50

Hacepiiennsiit nap

Teépnoe teno. Kpucrammueckue
1 amopdHbIC Teaa. AHU30TPOIHUS
CBOMCTB KpucTaIoB. JKuakue
Kpuctaibl. COBpeMEHHBIE
MaTepuabl

[lnaBieHre U KPUCTAITH3ALIHSL.
V nenbHast TEIJIOTA TUIABJICHHS.
Cyb6numanus

YpaBHeHHE TEIJIOBOro OanaHca

DnexTpu3amus Te.
Dnekrpuyeckuit 3aps. [[Ba Buna
AIIEKTPUIECKUX 3aPSI0B

[IpoBOTHUKH, TUATEKTPUKH H
MOJIYIIPOBOJIHUKH. 3aKOH
COXpaHEHHUS AJIEKTPUUYECKOTO
3apsa

B3aumoneiicTBue 3apsiioB. 3aKOH
Kynona. Toueunsriit
ANEKTPUUECKUM 3apsij

Harpsx€HHOCTB 21€KTPUYECKOTO
nosist. [IpuHnun cynepno3unuu
ANEKTPUYECKUX MOJIeH. JInHuM
HANPsSKEHHOCTH

Pabota cuit 3eKTpoCcTaTHIeCKOro
nois. ITorenmuan. PasHocTh
IIOTCHIOIAJIOB

HpOBOHHI/IKI/I N JUDJICKTPHUKU B

https://m.edsoo.ru/Y110X402N

https://m.edsoo.ru/12D111B7Z

https://m.edsoo.ru/Z1E3H5N9R

https://m.edso0.ru/F605VAGTT

https://m.edsoo.ru/Y3C60902E

https://m.edso00.ru/C7L3D2A3E

https://m.edsoo.ru/L6H5X6VOF

https://m.edsoo.ru/Y3S7V905E

https://m.edsoo.ru/\V6B9B9C2F



https://m.edsoo.ru/Y1I0X4O2N
https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T
https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F
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JIEKTPOCTATUYECKOM II0JIE.
Jusnexrpuueckas
IIPOHHUIIAEMOCTH

OnexrpoémkocTs. Konaencarop

DNEeKTPOEMKOCTD IIOCKOTO
KOH/IeHCaTopa. JHEeprus
3apsHKEHHOT0 KOH/IeHCaTopa

Jlaboparopnas pabota
"N3mepenne aeKTpoEMKOCTH
KOHJIeHcaTopa"

[Ipuniun nercTBus u
MPUMEHEHNE KOHJIEHCATOPOB,
KOIHUPOBAIBHOTO amnmnapara,
CTPYHWHOI'O ITPUHTEPA.
DIIeKTpOoCTaTUYECKas 3alIHTa.
3a3emIieHHe AIIEKTPONpUOOpOB

DNEKTPUUECKUN TOK, YCIOBHUS €r0
cyuiectBoBaHus. [TocTOAHHBIN
ToK. Cnita Toka. Hanpskenue.
Conpotusnenue. 3akoH Oma 11t
y4acTKa Lenu

ITocnenoBarennHOE,
napajuieIbHOe, CMEIIAHHOE
COCJIMHEHUE MMPOBOTHUKOB.
JlaGopaTtopnas pabora «M3yuenue
CMEIIAHHOTO COEMHEHHUSI
PE3UCTOPOBY

Pabota u MmomHOCTh
3JIEKTPUYECKOTO TOKA. 3aKOH

0.5

https://m.edso00.ru/T954S0D9Z

https://m.edsoo.ru/U1P2A6M4T

https://m.edsoo.ru/USA5V5TON

https://m.eds00.ru/Q4G7F3C8X

https://m.edsoo0.ru/R1D0X4D2D

https://m.edsoo.ru/E6M2W7W7S

https://m.edsoo.ru/FOP117R3B



https://m.edsoo.ru/T9S4S0D9Z
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/Q4G7F3C8X
https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B
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[xoyns-Jlenna

3axoH OMa 11 HOJIHOU
(3aMKHYTOM) 2JIEKTPUUECKON
nenu. Koporkoe 3aMbIkaHue.
JlaGoparopHas paboTa
«M3mepenne D/1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COIPOTUBIICHUS»

PesepsHsiil ypok. KoHTponbHas
pabota mo Teme
"DnexkrpoauHamMuka /
Bceepoccuiickas npoBepoyHas
pabota

Ob6o06maromuit ypok
«DneKTpoANHAMUKAY /
Bceepoccuiickas npoBepodyHas
pabota

DJIeKTPOHHAS TIPOBOJIMMOCTb
TBEP/ABIX METAJIOB. 3aBUCUMOCTD
COMPOTUBIICHUS] METAIIJIOB OT
TEMIIEPATYPHI.
CBepXITpoOBOIUMOCTD

DNEKTPUUECKUI TOK B BaKyyMe.
CBolicTBa AIIEKTPOHHBIX ITyYKOB

[TonynpoBogHukH, ux
coOCTBeHHas ¥ IpUMECHast
npoBoauMocTh. CBoOMCTBA p—N-
nepexona. IlomynpoBogHukoBsie
npudOpbI

0.5

https://m.edsoo.ru/ASWI9HOE7R

https://m.edso0.ru/COP3IM7K1P

https://m.edsoo0.ru/C110M2I3L

https://m.edsoo.ru/H7X1W5B7N

https://m.edsoo.ru/M7X2N2F9U

https://m.eds00.ru/N7T4N7L6C



https://m.edsoo.ru/A3W9H0E7R
https://m.edsoo.ru/C0P3M7K1P
https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/H7X1W5B7N
https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C
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DIEeKTPUUECKUI TOK B pacTBOpax
U pacIuiaBax dJIEKTPOJIUTOB.
DIEeKTPOTUTHUECKAS
JTUCCOIHAITUS. DIEKTPOIIH3

DNEeKTpUYECKUi TOK B ra3ax.
CaMOCTOsTEIbHBINA U
HECaMOCTOATENIbHBIN pa3psL.
Moanms. I1na3zma

DnekTpuueckue mprudopsl U
YCTPOICTBA U UX MPAKTUYECKOE
npumeHeHue. [IpaBuna TeXHUKU
0e301acHOCTH

Kontponbhas pabota no teme
«2nekrpocraruka. [locTtosHHbIN
3JIEKTpUYECKUM TOK. Toku B
Pa3IUYHBIX Cpeax»

PesepBHbIii ypok. O60061Iaronmi
ypok 1o TeMam 10 kitacca

OBUIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

68

https://m.edso0.ru/Z4G7R716D

https://m.edsoo0.ru/Z8P8F7F4P

https://m.edsoo.ru/N9H2I3R1S

https://m.edsoo.ru/Q3H4L9K6L

https://m.eds00.ru/C3X1INON1U



https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/N9H2I3R1S
https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/C3X1N0N1U

11 KITACC

Ne
n/n

KoanuyecTBO 4acos

Tema ypoka KoHnTpoibHbIe
Bcero
padoThI

IlocTossTHHBIE MAarHUTHI K UX
B3auMMoOecTBHE. MarHuTHOE

nosie. Bexrop MarHuTHOU 1
WHAYKUWU. JIMHUM MarHUTHOM
WHIYKIHUH

MarauTHoO€ 10Jie MPOBOJIHHUKA C
TokoM. OnbIT DpcTena.
B3aumopeincTere npoBOJHUKOB C
TOKOM

JlabopaTtopHnas paborta «3yuenue
MarHUTHOTO TIOJISI KaTYIIIKH C 1
TOKOM)»

JlelicTBME MAarHUTHOTO TTOJIST Ha
MPOBOJIHUK C TOKOM. Cuita
Awmmepa. JlabopaTopHas pabora
«HccnenoBanue neicTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM

JlelicTBME MarHUTHOTO TOJIS HA
JBUKYIIYIOCS 3apSKEHHYIO
yactuny. Cuna Jlopenna. Pabota
cunbl JIopeHna

DIeKTpOMarHuTHasi UHAYKIUS. 1

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

JIEKTPOHHBIE N (ppoBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/HOU4E7X4E

https://m.edsoo.ru/V1Z3R3J2]

https://m.edsoo.ru/H8C7R2H5W

https://m.edsoo.ru/EOL0J1L8U

https://m.edso0.ru/T5SH1A1A7M

https://m.edso00.ru/T1T5A0DIN



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M
https://m.edsoo.ru/T1T5A0D9N
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11

12

IToToK BEKTOpa MarHUTHOM
nHaykuu. O/1C nHAyKIuu.
3aKOH 3JIEKTPOMarHUTHOMN
nHaykunu Papanest
JlaGoparopHas paboTa
«HMccnenoBanue siBICHUS
AJEKTPOMArHUTHOW MHIYKIIMM

NuayKkTUBHOCTB. SIBIeHUE
camounaykuuu. IJC
CaMOUHAYKIUU. DHEPTUsl
MAarHUTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHuueckue yCcTpoicTBa U UX
MIPUMEHEHHUE: IOCTOSTHHBIE
MAarHuThbl, 3JIEKTPOMAarHMTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIU
3J€MEHTapPHBIX YACTHII,
WHIYKIIMOHHAS TTeYb

Ob6o06maromuit ypok «MarautHoe
noJje. DIeKTPOMarHUTHAs
HHIYKIHSD)

KoHnTponbHas pabota 1o Teme
«MaruurtHoe 1oue.
DNeKTpOMarHUTHAST UHYKIIUS

CB0OOIHBIE MEXAHNYECKIE
Kose0aHus. 'apMoHnYecKue
KojieOaHus. YpaBHEHHE
TapMOHHYECKHUX KOJIeOaHMi.
[IpeBpaiienue sHeprun

https://m.edsoo.ru/11M7Q5N2H

https://m.edsoo.ru/L8W5I11J1Y

https://m.edsoo.ru/U2F2B202R

https://m.edsoo.ru/I0BOD4U1D

https://m.edsoo.ru/Q9H5NIVET

https://m.edso0.ru/N2A1A5T60



https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O

13

14

15

16

17

18

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCMOCTH

neproja Majblx KoyiebaHuii rpy3a

Ha HUTH OT JUTMHBI HUTH U MacChI
rpy3a»

KonebaTtenbHbIi KOHTYD.
CB00OOIHBIE AIIEKTPOMArHUTHBIE
KoJ1e0aHus B U1€aJIbHOM
KoJ1e0aTeIbHOM KOHTYpE.
AHanorus Mexmuy
MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMU
KoJeOaHusIMU

®opmyna Tomcona. 3akoH
COXpaHCHHS YHEPTHUHU B
UCaIHbHOM KOJIeOaTeIIbHOM
KOHTYpe

[IpencraBnenue o 3aTyxarmux
KoJieOaHusx. BeIHYKIeHHBIC
MeXaHMYECKHE KOJIeOaHus.
Pe3onanc. BeinyxaeHHbIe
ANEKTPOMArHUTHBIC KoeOaHus

ITepemeHHBIN TOK.
CunycouanbHbIi NEPEMEHHBIN
TOK. MOIIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JIEUCTBYIOILIEE 3HAYECHUE CUJIIbI
TOKa U HaIPsKEHUS

Tpanchopmarop. [IpoussoacTso,

https://m.edso0.ru/K107Y3KoU

https://m.edsoo.ru/\VV0J3T1W9H

https://m.edsoo.ru/H1V3C8N5E

https://m.edso0.ru/F1Z4T178V

https://m.edsoo.ru/C2I15V5L6F

https://m.edsoo.ru/P8TI9P3F5I



https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V
https://m.edsoo.ru/C2I5V5L6F
https://m.edsoo.ru/P8T9P3F5I
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nepeaaya u norpedieHue
3JIEKTPUYECKON SHEPTUU
YCTpolCTBO M MPAKTUYECKOE
IIPUMEHEHUE NIEKTPUIECKOTO

3BOHKaA, 'rcHepaTopa IICpEMCHHOT'O

TOKQ, JINHUM 3JIEKTponepeaad
DKOJIOTUYECKUE PUCKHU ITPU

IIPOU3BOJICTBE IEKTPOIHEPTIHHU.
Kynbrypa ucnonb3oBaHus

QJICKTPOSHCPIUHA B IMOBCEIHEBHOU

KHU3HU

MexaHuuyeckre BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHUS U
JuiiHa BouHbL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

3Byk. CKOpOCTb 3BYyKa.
I'pomkocTh 3ByKka. BeicoTa ToHa.
Tem0p 3ByKa

DNeKTpOMarHUTHBIE BOJIHBI, MX
CBoOiicTBa U cKopocTh. [lIkana
3JICKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI pauoOCBA3U U
TeneBuaeHus. Pa3Butre cpeacTn
cBs3u. Pagnostokamust

Konrtponsnas padora «Konebanus

U BOJHBD»

[Ipsimonunelinoe

https://m.edsoo.ru/J3L8B2K1M

https://m.edsoo.ru/Z8K8O3H5K

https://m.edso00.ru/Q1U3Z7T0S

https://m.edsoo.ru/E3S3D6L6J

https://m.edsoo.ru/S3VOL6F1G

https://m.eds00.ru/0O6J1L7Z8Z

https://m.edsoo.ru/B5W7Z4K9G

https://m.edsoo.ru/Z7W5T8A7B



https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S
https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G
https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B
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32
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pacnpoCcTpaHEHUE CBETA B
OJHOpPOAHOM cpene. ToueuHslid
HWCTOYHHUK cBeTa. JIyu cBeTa

OTtpaxkeHue cBeTa. 3aKOHbI
oTtpaxxeHus ceera. [loctpoenue
M300paKeHUH B TIOCKOM 3€pKalie

[Ipenomnenue cBera. [loaHoe
BHYTPEHHEE OTPaKCHUE.
[IpenenbHbIN yroma MoaHOro
BHYTPEHHEIO OTPAXKECHMUSI

JlaGopaTtopHnas pabota
«M3mepenne nokaszaresst
MPEJIOMJICHHUS CTEKIIa

JIunzsl. [loctpoenue
n3o0paxkeHui B ina3e. Dopmyna
TOHKOH JINH3BL. Y BeJIMUCHHE
JIUH3BI

JlabopaTtopHnas pabota
«Hccnenosanue cBONUCTB
M300paKeHUH B JIMH3AX)

Hucnepcus cera. CoxxHbIN
coctaB Oernoro ceta. [{BeT.
JlabopaTtopHnas pabota
«HabnroneHne quctepcuu CBeTay

Wntepdepennus ceera.
Hudpaxius ceera.
HudpaximonHas pemeéTka

HOHepe‘lHOCTB CBCTOBBIX BOJIH.

https://m.edsoo.ru/V5F9T1B2S

https://m.edsoo.ru/R7B9T30Q3U

https://m.edsoo.ru/A4M9R4A8Y

https://m.edso0.ru/F7Y9J10Q0T

https://m.edsoo.ru/B2L40Q4U8J

https://m.edsoo.ru/X4W6F1E4N

https://m.edsoo.ru/R1C4V3BOE

https://m.edsoo.ru/S2Q5G8P1U
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https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
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https://m.edsoo.ru/B2L4Q4U8J
https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E
https://m.edsoo.ru/S2Q5G8P1U
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ITonspusanus ceera
Onrtuyeckue MpuOOPHI U
YCTPOMCTBA U YCIIOBUS UX
6€3011acHOr0 NMPUMEHEHUS
['panuIBl MPUMEHUMOCTH
KJIACCUYECKOM MEXAHMKH.

[TocTynarsl criennaabHOU TEOPUU

OTHOCHUTCIBHOCTU

OTHOCHUTENBHOCTD

OOIHOBPEMCHHOCTH. 3aMe)IJ'IeHI/I€

BPEMCHHU U COKpallICHUC AJIMHBL

OHeprus U UMILYJIbC

pensITUBUCTCKON YacTUlbL. CBs3b
MacChl C SHEPTUEH U UMITYJIbCOM.

DHeprus MoKos

Konrtponsnas padora «OnTHKa.
OcHOBBI cIElIMANIBHON Teopun
OTHOCHUTEIIbHOCTH»

®otonsl. opmymna [1nanka.
DHeprust U UMITyJIbC (OTOHA

OTKpBITHE U UCCIIEIOBAaHNE
dbotorddekra. OnbiTer A. I'.
CroneroBa

3akoHsl hoTorddexTa.
VYpaBHeHue DitHIITeHA 1715
dbotorddekra. «KpacHas
rparutay Gororddexra

Hasnenue cBera. OnwiTe [1. H.

https://m.eds00.ru/Q1Q1L0B4N

https://m.edsoo.ru/C7L8VOE2H

https://m.edsoo.ru/M\WSROE3X8Y

https://m.edsoo.ru/V3K7A4N5I

https://m.edsoo.ru/N2A2H6D3B

https://m.edsoo.ru/L3FOP3LAT

https://m.edsoo.ru/C9A5T902D

https://m.edso00.ru/G7K0G7WOP

https://m.edsoo0.ru/P3W4S67227
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JlebeneBa. XuMuU4eCcKoOe IEUCTBUE

CBE€Ta

TexHuueckue yCcTpoicTBa u
MPAKTUYECKOE TIPUMCHCHUE!
(dhoTorIeMEeHT, POTOAATUHK,
COJTHEYHast OaTapesi, CBETOIUOT

Pemenue 3agayd mo reme
«DJeMEHTEI KBAHTOBOM OITHUKI

Mognens aroma Tomcona. OTIBITEI
Pezepdopna o paccessauro o-
yactull. [Inanerapnas mozieinb
atoMma

IToctynartsr bopa

N3nyyenue u nornoueHue
(hOTOHOB MpU TIEPeXo/ie aToMa C
OJIHOT'O YPOBHS DHEPIUU Ha
npyroi. Buasl ciektpos

BonHoBBIE CBOMCTBA YaCTHIL
Bonnsl e bpous.
KopnyckynsipHO-BOJIHOBOM
nyanu3M. ClIoHTaHHOE 1
BBIHYKJICHHOE U3TTy4YeHHE

OTKpBITHE PaTUOAKTUBHOCTH.
OmnerTel Pe3epdopaa o
OIIPEEIIEHUIO COCTaBa
PaIOaKTUBHOTO U3ITyUYEHUS

CgoiicTBa anb(a-, 6era-, raMmma-
n3nydeHus. Biusaue

https://m.edsoo.ru/J5S0D8E3E

https://m.edso0.ru/M7V6N4H1X

https://m.edsoo.ru/Y8U3F212Z

https://m.edsoo.ru/V7D8E5SG6V

https://m.edsoo.ru/M6X202M50

https://m.edsoo.ru/K8E8H2V2F

https://m.edsoo.ru/A9190Q7YON

https://m.edso00.ru/T1X9A4Y1G
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PaauOAKTUBHOCTU Ha KUBBIE
OpraHUu3MBbl

OTkpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacnan.
OJEKTPOHHBIA U TO3UTPOHHBIN
6era-pacnan. ["'amma-uznydyenue

DHeprus CBSI31 HyKJIOHOB B sijIpe.
Snepubie peakuuu. AnepHblii
peakrop. [Ipobnemsr,
MEePCIEKTUBBI, YKOJIOTUYECKUE
ACIIEeKTHI IEPHOU SHEPTETUKU

DIIEMEHTapHBIE YaCTHULIBI.
OTKpbITHE TO3UTPOHA. METO b1
HAOIIO/ICHUS U PETUCTPAIIN
3neMeHTapHbIX yactull. Kpyriblit
ctoil «DyHIaMeHTaIbHbIC
B3aUMOJCUCTBUS. EqUHCTBO
(bU3nYeCKOi KapTUHBI MUP)

DTanbl pa3BUTUS ACTPOHOMMUH.
[Ipuxnagnoe u
MHPOBO33PEHUECKOE 3HAUEHUE
acTpoHOMUHU. Buj 3BE31HOTO
Heba. Co3Be3nus, ipKue 3BE3/IBI,
IUTAHETHI, UX BUIUMOE JBH)KCHHE.
ConHeuHas cucremMa

Comnntue. ConHeuHast aKTUBHOCTE.
Ncrounuk sneprum ConHua u
3BE3]T

3BE3BI, X OCHOBHEIE

https://m.edsoo.ru/F5C1P8E3F

https://m.edsoo.ru/L2G5V9D9L

https://m.edsoo.ru/X6R3T3S3S

https://m.eds00.ru/O301U3H1P

https://m.edso0.ru/X7M8H1Q9Y

https://m.edsoo.ru/C2L2C9A0V



https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/X6R3T3S3S
https://m.edsoo.ru/O3O1U3H1P
https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/C2L2C9A0V
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59

60

61

62

63

XapaKTEePUCTUKU. 3BE3/bI [TTABHOU
II0CJIEZI0BATEIbHOCTH.
BHuyTpeHHee cTpoeHue 3BE3 L,
CoBpeMeHHbIE NPECTABIECHUS O
MIPOUCXOKACHUH U 3BOJIIOLIMU
CoinHia 1 38631

Muneunsiit [Tyt — Hamma
lNanaktuka. [Tonoxenue u
nemxenne Connana B ['anmakTuke.
lNanaktuku. Y€pHbIe ABIPHI B
sIIpax rajJakTHK

Bcenennas. PazOeranuve rajiaktuk.

Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

Hepemennsie npo0iaembl
aCTPOHOMHHU

KontponbHas paboTa «DJIeMEHTHI
ACTPOHOMHUU U acCTPOPUIUKID)

O6o06matromuii ypok. Porb
(bU3UKH U aCTPOHOMHUH B
SKOHOMHYECKOH,
TEXHOJIOTUYECKOM, COIIMAJIbHON B
ITUYECKOH cdepax AeaTeTbHOCTH
YyelloBeKa

O6o06matomuii ypok. Pois u
MECTO (PM3UKU U ACTPOHOMHH B
COBPEMEHHOM HAYYHON KapTUHE
Mupa

https://m.edsoo.ru/Y6X6U2P6A

https://m.edsoo.ru/L0I18V814U

https://m.edsoo.ru/U4F8Q0E8O

https://m.edsoo.ru/Y6Y9D4G7X

https://m.edso0.ru/M5A4P6T1M

https://m.edsoo0.ru/JIN2H3EQ0V



https://m.edsoo.ru/Y6X6U2P6A
https://m.edsoo.ru/L0I8V8I4U
https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/M5A4P6T1M
https://m.edsoo.ru/J1N2H3E0V
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65

66

67

68

O6o6maromuii ypok. Posib
(bu3nvecKoit Teopun B
(hopMHUpPOBAHNY TIPEICTABICHUH O
(u3nyeckoil kKapTuHe MUpa

Ob6o06maromuit ypok. Mecto
(bu3N4IeCcKOil KapTUHBI MHUpPa B
o0IIeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HaYYHBIX
MPEJICTABICHUN O IPUPOJIE
PesepsHbIil ypok. MaruutHoe
rosie. DJIeKTPOMarHuTHas
WHIYKIAS

PesepBHbiii ypok. OnTuka.
OcHOBBI CIENIMANIBHON Teopun
OTHOCHUTEJIBHOCTH

Pesepubiii ypok. KBanToBas
¢u3nka. DIeMeHThl aCTPOHOMHH U
acTpou3nuku

OBUIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

68

https://m.edsoo.ru/14W6MO0W4Z

https://m.edso0.ru/M508T0B0OY

https://m.eds00.ru/TOX1E6C7N

https://m.edsoo.ru/M4J2B7W8P

https://m.edsoo.ru/R6C9T10Q0Z



https://m.edsoo.ru/I4W6M0W4Z
https://m.edsoo.ru/M5O8T0B0Y
https://m.edsoo.ru/T0X1E6C7N
https://m.edsoo.ru/M4J2B7W8P
https://m.edsoo.ru/R6C9T1Q0Z




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIBHOM IPOT'PAMMBbI

10 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

10.1

10.2

10.3

10.4

10.5

IIpoBepsieMble MpeAMeTHbIE PE3YJIbTATHI 0CBOEHHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl CPETHEr0 001Iero 00pa3oBaHMs

JleMOHCTpHpOBAaTh Ha TMpHUMEpax poib W MecTo (PU3MKH B
(GhOopMUPOBaHUN COBPEMEHHOW HAyYHOW KAapTHUHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TE€XHOJIOTUH, B MPAKTUYECKOMN JEATEILHOCTU
b1 001 (71

Y4YuThIBaTh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (DU3UYCCKUX MOJCIICH:
MaTepuaibHas TOYKA, WHEpIHAIbHAs CHCTeMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UICAIBHBIN ra3; MOJAEIN CTPOCHUS T'a30B, KUIKOCTEN U
TBEPABIX TEJI, TOYCUYHBIA DJIEKTPUUYECKUN 3apsifi — IPU PEIICHUU

(bl/ISI/I‘IeCKI/IX 3aJa4

PacnosnaBath pusudeckue siBiaeHus (Ipolecchl) U OOBIACHITH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETHUYECKOW Teopuu
CTPOCHHSI BeHIeCTBA W  DIEKTPOJWHAMHUKH: paBHOMEpHOE U
PaBHOYCKOPEHHOE NPSIMOJMHENHHOE JIBU)KEHHE, CBOOOJHOE IaJEHUE
TeN, ABUXKEHUE MO OKPYXHOCTH, HWHEpLHUs, B3aUMOJCIHCTBUE TeI;
nuddy3usi, OpPOYHOBCKOE JBMIKEHHE, CTPOCHHUE IKHUAKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe o00bEéMa Tel IpU  HarpeBaHUU
(oxJlax/eHnun), TEIIOBOE paBHOBECHE, HCIApPEHHE, KOHJAEHcalus,
MJIaBJ€HUE, KpUCTAJUIM3alUs, KHUIIEHHWEe, BIAXHOCTh BO3AYXa,
MOBBIIIICHHUE JTaBJICHHS T'a3a MPH €r0 HarpeBaHUH B 3aKPBHITOM COCY/IE,
CBS3b MEXJIy IapamMeTpaMH COCTOSIHHS Ta3a B HW30IPOIeccax;

QJICKTpU3aluns TCI, B3aUMOJICHCTBUE 3apa10B

OnuchBaTh MEXaHWYECKOE JIBIKCHHE, UCIONb3ys (u3ndeckue
BEJIMYMHBI: KOOPAWHATA, MyTh, MEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CWIa, WMIYJbC Tela, KWHETUYeCKas SHEeprus,
MOTEHLIMAJbHAs JHEprusi, MeXaHudeckas paboTa, MexaHHuYecKas
MOIITHOCTh; TIPY OTIMCAHUH MPABUIBHO TPAKTOBATH (PU3NYECKHIA CMBICT
UCTOJNb3YEMBIX BEJIMYMH, UX OOO3HAYEHHS M €IUWHUIIbI, HAaXOIUTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMYUHY C APYTUMHU

BEiINM4YnHaMn

OmmceIBaTh HU3YYCHHBIC TCIIJIOBEIC CBOMCTBA T€II M TCIUIOBBIC



10.6

10.7

10.8

10.9

10.10

SBJICHUS, UCHOJb3ys (U3NYECKUE BEJIMYMHBI: JaBJIEHUWE Tas3a,
TeMIEepaTypa, CpeAHssl KUHETHYEeCKas DSHEPIrus XaoTHYECKOIo
JIBUKEHUS MOJIEKYJ, CpeJHEKBaJApaTH4Has CKOPOCTb MOJIEKYJI,
KOJIMYECTBO  TEIUIOTHI, BHYTpPEHHss dHeprusi, pabora rasa,
KO3 (UIIUMEHT TMOJIe3HOr0 JEHCTBHS TEMJIOBOIO JBUTaTelsl; NpHU
ONUCAaHUU IIPaBUWIBHO TPAaKTOBATh buznueckuit CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUEHUS] U EAUHHIIBI, HAXOIUTh
(opMyIibl, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEIUUHMHY C APYTUMHU

BCIIMYHMHAM

OnuceiBaTh W3y4YEHHBIE DJJIEKTPUUYECKHE CBOMCTBA BELIECTBA U
ANEKTpUYECKUE  SBJICHUS  (TpoLeCcChl), HCHOJIB3ys  (pu3mueckue
BEJIMYMHBI: ANEKTPUYECKUN  3apsl, AJIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  IOJIs, TOTEHIMAJ, pPa3HOCTb IOTEHLUAJIOB; IIPH
OMKCAaHWUU TPABWIBLHO TPAKTOBATh (PU3UUECKUI CMBICI HCIOJIB3YEMBIX
BEJIMYMH, HX OOO3HAUEHHUS M €IUHUIBI, YKa3blBaThb (OPMYIIbI,
CBS3BIBAIOLIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JApYyTUMHU

BEIn4YnHaMu

aHAIM3UPOBaTh (U3NYECKUE TMPOLECChl U  SBJICHUS, HCIOJIbB3Ys
¢u3nveckrue 3aKOHBI M MPUHIUIBL: 3aKOH BCEMUPHOTO TsAroTeHus, I, I
u |1l 3akonsl HproTOHA, 3aKOH COXpaHEHHs] MEXaHWYECKOH >HEpruw,
3aKOH COXPaHEHUs MMITYJIbCa, IPUHLUI CYNEepIO3ULHUN CUJI, TPUHLIUI
paBHONpaBUs HMHEPLUUAIbHBIX CUCTEM  OTCUYETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOECHHsS BEILLECTBA, FA30BbIE 3aKOHBI, CBS3b
CpeAHeld KUHETUYEeCKOH HSHEepruy TEelIOBOIO IBMIKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TEeMIIepaTypoi, MEepPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXPAaHEHHUs DJJEKTPUUYECKOro 3apsijaa, 3akoH KyinoHa; mpu 3ToM
pa3nuyarh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTU4YeCKOe

BBIp@YKEHHUE U yCIIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH

OOBACHATH OCHOBHBIE MMPUHIUIIBI JeiCcTBUSA MalInH, HpH60pOB n
TCXHUYCCKHUX YCTpOﬁCTB; pasimmyatb yYCJIOBHUA HUX 0€e301acHOTO

HCIIOJIBb30BaHHUA B HOBCe}IHeBHOfI KHU3HU

BBIMONHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (U3NYECKHUX SBICHUN U
IIPOLIECCOB € MCHOJBb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; TIPH
3ToM (opmynupoBaTh TpoOieMy (3amady) W THUIOTE3y y4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  TPEAJIOKECHHOTO

000py10BaHusl, IPOBOJUTH OMBIT U (HYOPMYITHPOBATH BHIBObI

OCYH_IGCTBJ'ISITB npAMbIC KW KOCBCHHBLIC H3MCPCHUA (i)I/ISI/I‘leCKI/IX

BEJIMYMH; MPHU 3TOM BHIOMpATh ONTUMANbHBINA CIIOCO0 U3MEpEeHHs U



10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

HCIIOJIB30BAaTh U3BCCTHBIC MCTOAbI OLICHKHU HOFpeIHHOCTCﬁ I/ISMepeHHﬁ

HccnenoBaTh 3aBHCHMOCTH MEXAY (QHU3MUECKUMH BEJIMYUHAMH C
WCIOJIb30BAHUEM TPSMBIX HM3MEPCHHH; TPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl TOJYYECHHOW 3aBHUCHMOCTH
(u3MYECKUX BEIMYHMH B BUJE TAOJIUIl U rpadHKOB, AeNaTh BBIBOIBI IO

pe3ylibTaTaM UCCICAOBAHUA

CoOnromate mpaBwia  0€30MaCHOTO  TpyJa TpU  TPOBEICHHUH
UCCIICIOBaHMH B  paMKaXx yd4eOHOro DKCIIEPUMEHTa, Yy4eOHO-
UCCIICIOBATENILCKOW M TPOSKTHON JEATEIBHOCTH C HCIOJIb30BaHHEM

U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PY10BaHUS

Pemate pacuérHple 3amaun ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIETIBIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI M TPUHIMIBI, HA OCHOBE aHAJIM3a
yCIIOBUSL  3a/ladydl  BbIOMpaTh (DU3HUECKYIO MOJENb, BBIICIATH
(dbu3uYecKrue BEIMYMHBI U (OPMYJIBI, HEOOXOAUMBIC ISl €€ peleHus,
MIPOBOJIUTH PACUETHl M OLEHUBATH PEATbHOCTH MOJTYUYEHHOTO 3HAYCHUS

(hu3HYECKON BEIIMINHBI

Pemars Ka4eCTBEHHBIE 3a7a4u: BBICTPaUBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO LETIOYKY PACCYXKIAEHUN C ONOPOW HA HM3yUYECHHBIE

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/IIICCKI/IG SABJICHUSA

Hcnonp3oBaTh TpHM  pelmICHHMH YYEOHBIX 3aJad  COBPEMEHHBIC
MH(GOPMALIMOHHbIE TEXHOJIOTUU JUIsl IOMCKA, CTPYKTYPHUPOBaHUS,
UHTEpIIpETallMd W TPEJCTaBICHUS Yy4eOHOW U HAy4YHO-IIOMYJISIPHOM
uHpOpMAIUY, TOTYYSHHOW W3 Pa3TUYHBIX MCTOYHHUKOB; KPUTHUECKH

AHAJIU3UPOBATH IMOJTYyYaCMYIO I/IH(I)OpMaI_[I/IIO

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUHCKUX U 3apyOeXKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

Hcnonb30BaTh TEOPETUYECKUE 3HAHUS MO (DU3HKE B TOBCETHEBHOM
YKU3HH 1)1 o0ecrieueHrs 0€30MacHOCTH MpU OOpaIieHUH ¢ MpuOopaMu
U TEXHWYSCKUMH YCTPOWCTBAMH, JJII COXPAHCHHS 3JI0POBbS H

COOJTIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpefie

PaGoTtaTe B Tpymie ¢ BBIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBaTh  pabOTy  TPYIIbI, PAUOHAIBHO  paCHpPENeNiTh
00s3aHHOCTM M IUIAHUPOBATh JEATENBHOCTh B HECTaHJAPTHBIX
CUTyallMsIX, aJleKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

IPYIIIBI B pELIEHUE pacCMaTpUBAEMOM MpoOIEeMbl



11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

111

11.2

11.3

114

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero 00pa3oBaHus

JleMoHCTpUpOBaTh Ha MpUMEpax poib U MecTo (U3UKU B
(bOopMUPOBAHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHMKH M TE€XHOJIOTMH, B IPAKTUYECKON AESITEIbHOCTU

J'IIO,Z[Gﬁ, OEJIOCTHOCTh U €AMHCTBO (bHSI/I‘IeCKOﬁ KapTUHbBI MHUpPa

Y4YuUTHIBaTh T'paHULIbI NTPUMCHCHUSA H3YUYCHHBIX (bI/I3I/I‘leCKI/IX MoZeJIeH:
TOYCYHBIN BHGKTpI/ILICCKI/Iﬁ 3apAan, aacpHas MOACIb aToMa, HYKJIIOHHAas

MO/I€JIb aTOMHOTO si/ipa MpU pelIeHUH (PU3NUYECKHUX 3a]au

Pacnio3naBate (usnueckue siBjaeHUs (mporecchl) U OOBACHIATh MX HA
OCHOBE 3aKOHOB  DJJIEKTPOAMHAMUKHA W  KBAaHTOBOH  (DM3HKH:
AJIEKTPUYECKAsi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMMHUYECKOE,
MarHuTHOE NCUCTBUSL  TOKa, B3aMMO/ICIICTBHE MarHuToB,
ANIEKTPOMArHWTHAasT WHAYKLIMS, JEHCTBHE MArHUTHOrO TMOJds Ha
MPOBOJHUK C TOKOM U JBWKYIIMWCS 3apsl, DIJIEKTPOMAarHUTHBIC
KoseOaHus W BOJHBI, MPSIMOJMHEHHOE pacHpoCTpaHEHUE CBETa,
OTpakeHHe,  TMpelomiieHue, uHTephepeHuus, audpakuus U
MoJiipu3alusi CBeTa, AMCIEPCUSl CBETa, (OTORIEKTpUUEeCcKUil 3¢ dext
(poroaddekrt), cBeToBOE MaBICHHWE, BO3HHUKHOBCHHE JHHEHYATOTO
CIeKTpa aToMa BOJAOpPOJA, €CTECTBEHHass M  HCKYCCTBEHHas

PaanuO0aKTHUBHOCTDb

OnwuceiBaTh  U3yYeHHBIE CBOMCTBA  BeIIECTBA  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTUYECKUE, JIEKTPUUECKYIO NMPOBOAUMOCTD Pa3IMUHBIX
Cpel) U DJIEKTPOMAarHWTHbIE SABJIEHUS (MPOLECCHI), HCHOIB3YS
¢usnveckue  BEIMYMHBL:  DIEKTPUYECKHH  3apsia, CWiIa  TOKa,
NIEKTPUYECKOE  HANPSIKEHUE,  DIIEKTPUYECKOE  CONPOTHUBIICHHE,
pasHocTh noteHuuanoB, DJIC, pabora Toka, MHIYKIMS MarHUTHOTO
nmons, cuia Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTh KaTyILKH,
SHEPrusl IEKTPUUYECKOTO M MArHUTHOTO IOJIEH, MEpHOoJ U 4YacToTa
KosiebaHui B KoJIeOaTeIbHOM KOHTYpE, 3apsia U CHla TOKa B Tpolecce
TFapMOHUYECKUX  DBJEKTPOMArHUTHBIX  KoOJIeOaHUH, ¢bokycHoe
paccTosiHWE W ONTHUYecKas CWJIa JIMH3BIL, MPU ONHUCAHUU TPaBUIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICT HCIOJB3YEMBIX BEIHYWH, HX
0003HAaYeHHs W EIUHMIbI, YKa3blBaTh (OPMYJIbI, CBSI3BIBAIOLINE

JTaHHYI0 (PU3MYECKYI0 BETUUYUHY C IPYTUMH BEeTMYMHAMHU



115

11.6

11.7

11.8

11.9

11.10

11.11

11.12

OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUA U IIPOLECCChI, UCIIOJIb3YA
(1)I/I3I/I‘I€CKI/IC BCIIMYUHBI: CKOPOCTHh JJICKTPOMArHUTHBLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JHECPIUA U HUMIIYJIBC q)OTOHa, nepuon
nojgypaciiaga, OSHEpPrusad CBA3M ATOMHBIX A4CP; MIpU ONHWCAHUU
IMpaBUJIbHO TPAKTOBATbH (I)I/ISI/ILIGCKI/Iﬁ CMBICJI UCITOJIB3YyCMbIX BCIIMYHH,
UX 0003HAYEHUS U CIUWHUIIBI;, YKa3bIBaTbh (bOpMy.]'IBI, CBA3bIBAIOIINC
JaHHYIO (bHSI/I‘IGCKYIO BCIMYUHY C APYTUMHU BCIINYHMHAMH, BBIYUCIIATDH

3HAYCHHUC (I)I/I3I/I‘{eCKOI>'I BCJIIMYHWHBI

AHaHI/ISI/IpOBaTb (1)I/ISI/II-ICCKI/I€ Hpoueccm n ABJICHUA, I/ICHOJIb3y$I
¢uznueckue 3aKOHBI M MOpUHOUOBL  3akoH Owma,  3aKOHBI
MOCJICIOBATEIbHOTO W TapaJUICIbHOTO COEAWHEHHUS IPOBOIHUKOB,
3akoH Jlkoyns — JleHua, 3aKOH 3JE€KTPOMArHUTHOW WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACTIPOCTPAHEHHS CBETA, 3aKOHBI OTPAKCHUSI CBETA,
3aKOHBl ~ NPEJIOMJIEHUSI CBETa, YypaBHEHHE  OWHINTEWHAa  JJid
dbotodrddekra, 3aKOH COXpaHEHHS DHEPruU, 3aKOH COXPAaHCHHS
WMITyJIbCa, 3aKOH COXPaHEHUsS OJIEKTPUYECKOr0 3apsna, 3aKoH
COXpaHEHUsI  MaccoBOro  uwWcia, nocTyinarsl  bopa, 3akoH
paJMOaKTUBHOIO paclajaa; IMph HTOM pa3iudyaTb CIOBECHYIO
(hOpMYyJIMPOBKY 3aKOHA, €r0 MAaTEMaTHUYECKOE BBIPAKEHUE U YCIOBUS

(rpanubl, 06J1aCTH) TPUMEHUMOCTH

OHpeI[CJ'IHTB HaImpaBJICHUE BCKTOpa HWHAYKIHMK MArHuTHOI'O II0JIA

MIPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuiibl JIopeHia

CrpouTs M ONHUCHIBaTh H300pakeHHE, CO3[aBa€MO€ IUIOCKUM

3€pKajioM, TOHKOW JIMH301

BbINOMHATE SKCIIEPUMEHTHI IO HCCIEA0BAHNI0 PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCIIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI; ITpU
3ToM (GopMyIHpoBaTh MNpodieMy (3azady) M THIOTE3Y Y4eOHOTro
SKCHEpUMEHTa,  coOMpaThb  YCTaHOBKY M3  IPEAJIOKEHHOTO

000py10BaHusl, IPOBOJUTH OMBIT U (YOPMYITHPOBATH BHIBOIBI

OCYHICCTBJ'ISITB MIpsAMBIC W KOCBCHHBLIC H3MCPCHHUA (I)I/ISI/I‘-ICCKI/IX
BCJIMYHH, IIPpU 3TOM BBI6I/IpaTb OIITUMAJILHEIN CIIOCO0 HU3MCPCHUA U

HCIIOJB30BaTh U3BCCTHHIC MCTOIbI OLICHKN HOI‘pGH.IHOCTCfI I/IBMCpeHI/Iﬁ

UccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C UCIOJIB30BAHHUEM
NpSIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(bUKCUPOBaTh PE3yabTaThl TOJYYCHHOM 3aBUCUMOCTH (PU3NUYECKHUX
BEJIMYWH B BHUJI€ TAOJIUIl M TPaUKOB, J€JIaTh BBIBOJBI IO pe3yJbTaTaM

HUCCICA0OBaHUA

CoOmomate mpaBuia 0Oe30macHOTO Tpyna NpH  NPOBEICHUU



11.13

11.14

11.15

11.16

11.17

11.18

11.19

UCCIIEIOBAaHUN B paMKax ydeOHOTro SKCHEpUMEHTa, YyuyeOHO-
HCCIIEI0BAaTENIbCKON M MPOEKTHOM AESITEIbHOCTH C MCIIOJIb30BaHHEM

M3MEPUTENBHBIX YCTPOHCTB U JIA0OPATOPHOTO 000PYTOBaAHUS

Pemate pacuétHple 3amaun ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIETBIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI M TPUHIUIBI, HA OCHOBE aHAJIM3a
yCIIOBUSL  3a/ladydl  BbIOMpaTh (DU3MUECKYIO MOJENb, BBIICIATH
(dbu3uYecKrue BEIMYMHBI U (HOPMYIIBI, HEOOXOAUMBIC ISl €€ peleHus,
MIPOBOJIUTH PACUETHl M OIEHUBATH PEATHbHOCTH MOJTYYEHHOTO 3HAYCHUS

(hu3HYECKOl BEITUINHBI

Pemars Ka4eCTBEHHBIE 3a7a4u: BBICTPaUBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO LIETIOYKY PACCYXKIAEHUN C ONOPOW HA HM3yUYECHHBIE

3aKOHBI, 3dKOHOMCPHOCTH U (bH3quCKHe SABJICHUSA

Hcnonp3oBaTh NOpU  pELICHUMHM Y4YEOHBIX 3aJad  COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYpPHUPOBaHUS,
UHTEpIIPETallMM W TPEJCTaBICHUS Yy4eOHOW U HAy4YHO-IOMYJISIPHOM
uHpOpMAaNUY, TOTYYSHHOM W3 Pa3TUYHBIX MCTOYHUKOB; KPUTHUECKU

AHAJIM3UPOBATH IIOJTYyYaCMYIO HH(bOpMaIlHIO

OOBSICHATh TMPUHIMIIEI JACHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3jinyarh YCIOBUS UX OE30MACHOTO HCIOJIb30BAHUS B

HOBCCI[HGBHOI\/'I KHN3HU

[IpuBoANUTE TpUMEpPBI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKHU, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIErO

MHpa, B pa3BUTUC TCXHUKH U TEXHOIOTHI

Hcnonb30BaTh TeOpeTHUYECKUE 3HAHUS MO (DU3MKE B MOBCETHEBHOM
KHU3HH TSI o0ecTiedeHns: 0€301MacHOCTH pU 00palieHny ¢ mprudopamMu
U TEXHUYECKUMH YCTPOWMCTBAMHM, MJISi COXpPaHEHUs 370pOBbS U

CO6J'IIOI[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITIOBCACHUS B Oprx(afomeﬁ cpeac

PaGotathe B rpymie ¢ BBINOJTHEHHWEM PA3IMYHBIX COIHMATIBHBIX POJEH,
IUTaHUPOBaTh ~ pabOTy  TPyNmbl,  PalMOHAIBHO  pacHpeAessTh
00s3aHHOCTH W IUIAaHUPOBATh JEATEIIBHOCTh B  HECTAHIAPTHBIX
CUTyallUsiX, aJ€KBAaTHO OLIEHWBATh BKJIAJ KaXJOTO0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBAEMOM MPOOIEMBI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon Konx nposepsiemoro
pasjiena 3JIeMeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHW A

1.1
1
1.2
2
2.11
2.1.2
2.1
2.1.3

®uzuka — Hayka o npupoae. Hayunbie
METObI MTO3HAHUSI OKpYXkarolero Mupa. Poib
SKCIIEPUMEHTa M TEOpUHM B  Ipoliecce

MO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (pr3nke

MogenupoBanue (pU3MYECKUX SBICHUNH U
npoueccoB. Hayunsle runoressl. dusndeckue
3aKOHBI U TEOpUHU. 'paHULBI MPUMEHUMOCTH
bu3nueckux 3aKOHOB. [TpuHuMn
coorBercTBUs. Ponmbp um mecro ¢Qusmku B
(GOpMHpPOBAaHUM  COBPEMEHHOW  HAay4HOMU
KapTUHBI MHpa, B [IPaKTUYECKON

NESITEILHOCTH JIIOIEN
MEXAHUKA
KUHEMATUKA

Mexanudeckoe aBrkeHue. OTHOCUTEILHOCTD
MeXaHn4yeckoro aBrmxeHus. Cucrema oTcyéra.

Tpaexropust

[lepemenienue, cKOpoOCTh (CpeaHsss CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOW TOUYKM, UX IPOEKIHH Ha OCH
CUCTEMBI KOOpJUHAT. Crnoxxenue

MIEPEMELICHUN U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MPSAMOJIMHEITHOE JIBUKEHUE. I'padpuxn
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpPEHUS, My TH u nepeMeIeHus

MaTepHaHBHOfI TOYKHU OT BPECMCHU



2.2

2.14

2.15

2.16

2.1.7

2.2.1

2.2.2

2.2.3

2.24

2.2.5

2.2.6

CBobOogHOE mazieHne. Y CKopeHue CBOOOIHOTO

nmaacHus

KpuBonnneiinoe nBwxkeHue. PaBHOMepHOe
NBWKEHWE  MaTEepUaJIbHOM  TOYKH MO
OKpPYXKHOCTH. YTJIOBAasi CKOPOCTh, JIMHEHHas
CKOPOCTb. [lepuon u 4acToTa.

LIeHTpOCTPEMUTENILHOE YCKOPEHUE

Texnuueckue YCTpOKMCTBA: CIIUJIOMETD,

ABMKCHUEC CHaApAO0B, LEIHBIC W PEMCHHBIC

nepenayn
IIpaxTHueckue paloThI. H3smepenue
MTHOBEHHOM CKOPOCTH. Hccnenosanue

COOTHOLIEHUS] MEXIy IYTSAMHU, NPOUJCHHBIMU
TEJIOM  3a  IOCJel0BaTelIbHbIE  pPaBHbIE
IIPOMEXYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JIBUKEHUHM C HA4YaJlbHOM CKOPOCTBIO, paBHOM
HyJIt0. M3ydeHune NBHKEHUS 1IapHUKa B BA3KOU
xuakoctu.  M3ydeHuwe — ABWKEHUs — Tea,

6p0H.ICHHOl"O TOPU30HTAJIBHO
JTMHAMUKA

[TpyHIMI OTHOCHUTEJIBHOCTH I"anunes.
IlepBeii 3akoH Hbrorona. MuepruanbHble

CHCTEMEI OTCUETa

Macca tena. Cuna. [IpuHiun cynepno3unuu

CHUll

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLHAIBHOW CHCTEME OTCUETA
(UCO). Tperuit 3akon Helorona mms

MaTEPHAIBHBIX TOYEK
3aKOH BCEMHUPHOIO TAroTeHus. Cuia TSHKECTH.
IlepBas kocMuueckas ckopocTs. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe TtpeHue. Cuna TpeHus
CKOJIbKEHUS M CHJa  TPEHUS  IOKOS.

Koaddunment tperus. Cuna conpoTHUBICHUS



2.3

2.2.7

2.2.8

2.2.9

2.2.10

2.3.1

2.3.2

2.3.3
2.34

2.3.5

2.3.6

2.3.7

IIpU ABHUXKCHUU TECJIa B JKUAKOCTHU HUJIU I'a3eC

HOCTyrIaTeJ'IBHOG " BpalaTCJIbHOC IBHMXCHUC

abCOIOTHO TBEPAOTO Tea

MoOMEHT CHIIBI OTHOCHTEIBLHO OCH BpalICHU:.
[Ineyo cunbl. YcinoBug paBHOBECHS TBEPIIOTO
tena B UCO

TexHudeckne  yCTpPOMCTBA:  IOMIIUIIHUKM,

ABHUKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[Ipaktuueckue padoTel. 3yueHue nBUKEHUS
Opycka 10 HAaKJIOHHOM IUIOCKOCTH TOA
NENUCTBUEM HECKOJNbKUX cwil. MccnenoBanue
3aBHCHUMOCTH CUJI YHNPYTOCTH, BO3HUKAOIIUX
B jaedpopmupyeMoil NpyKXHUHE U PE3UHOBOM
oOpaslie, OT BEJWYMHBI UX JepopMaluu.
HccenenoBanue yciioBuid paBHOBECHS TBEPIOTO

TCJIa, UMCHOILICTO OCh BpalllCHUSA

3AKOHBI COXPAHEHNM A B MEXAHUKE

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CHCTCMBI
MaTCpHaJIbHbIX TOYCK. I/IMHYJIBC CHJIBI H

HU3MCHCHUC UMITYJIbCA TCJia

3akoH coxpanenuss wumnyiasca B HCO.

PeakTuBHOE NBM)KEHUE
Pabora cuiiet
MOoOIIHOCTD CHJIBI

Kunernueckas OHEpPTHUA MaTepHaHLHOﬁ TOYKHMU.

Teopema 0 KHHETHUECKOW SHEPT U

[TorenumansHas sHeprusa. [loTeHnManbHasA
SHEprus YIPYyTO nehopMUpOBaHHOM
npyxuHbl. [loTeHIManbHass »JHEprus Tena

BOJIM3HU IMOBCPXHOCTH 3emnun

HOTGHHI/IaHBHHC N HCIIOTCHIMAJIBHBIC CHIJIBI.
CBs3b pa6OTI>I HCIMMOTCHIHMAJIBHBIX CHUII C
HU3MCHCHUECM MEXaHH4YeCKOM OHCPIrun

CUCTCMBI TCII. 3akoH COXpPaHCHUA



3.1

2.3.8

2.3.9

2.3.10

MEXaHUYECKOM dHEpPrun

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
TexHuueckrne yYCTpOWCTBA: IBUKEHHE DPAaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. M3ydeHue CBsI3U
CKOpPOCTEM Tel IpH HEYNpyrom yJape.
HccnenoBanne cBsizu  pabOTBl  CHIIBI  C

H3MEHECHHEM MEXaHMISCKOM SHEPIruu TCjia

MOJIEKYJISAPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.11

3.12

3.1.3

314

3.15

3.1.6

3.1.7

3.18

3.1.9

OcHoBHbIE MI0JIO’KEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOpHUH. BbpoyHoBckoe
nswkenue. uddysus. Xapakrep IBHKEHUS U

B3aHMOﬂeﬁCTBHH YacCTHIl BEIICCTBa

Mogaenu CTpoeHMsI Ta30B, KUIKOCTEH U
TBEPABIX Tel ©W  OOBSICHEHHE  CBOICTB

BCIIECTBA HAa OCHOBEC 3TUX MO,I[GJ'I@IZ

Macca MOJICKYJI. KomnaectBo BCIICCTBA.

[TocTostnuast ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus

Monens  ummeampHoro  rasza.  OcHOBHOeE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM

TEOpHUHN UACAIBHOTO ra3a

AOcomoTHas Temrepatypa Kak Mepa cpeaHei
KWHETUYECKOW DHEPTHH TEIJIOBOTO JBHMIKCHUS

yactul rasa. [lIkama remneparyp KenbsBuna
VpaBuenune Kianeitpona — MeHaeneesa.
3axon [anpToHa

I"azoBbIe 3ak0HBI. M30mponiecchl B uaeaibHOM
ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA:
M30TEpMa, U30X0pa, u306apa

TexHnuueckne YCTpOWCTBA: TEPMOMETD,

6apomeTp



3.1.10

3.2.1

3.2.2

3.2.3

3.2.4

3.2

3.25

3.2.6

3.2.7

3.2.8

[TpakTnueckue paboTel. M3mepeHue Macchl
BO3JyXa B KJIacCHOM komHare. MccnenoBanue
3aBHCHMOCTH MEX]y TTapaMeTpaMH COCTOSTHUS

Pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUWKA

TepmonuHamuueckas cucrema. BHyTpeHHsA
DHEPrusi TEPMOAUHAMMYECKON CHUCTEMBI H

CcocoObl €€ N3MEHEHUS

KonnyectBo Temnotsl u pabora. BHyTpenHss

OHEPIUA OAHOATOMHOI'O UACAJIBHOI'O Ira3a

Buapl Temnmonepenayu: TEIIONPOBOIHOCTD,
KOHBEKLHUS, U3ydyeHue. TernoéMKocTh Tena.
VnenpHas TEIUIOEMKOCTH BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTUIOIIEpCaauc

[IepBrlii 3aK0H TepMoarHaMUKH. [IpuMmenenune
MEpBOro 3aK0Ha TEPMOJIMHAMUKHI K
uzonporeccam. ['paduueckas uHTEpHIpeTanus

paboThI Ta3a

TemnmoBble mamuHbl. [IpUHIUIIBL JEWCTBUA
TeIIOBBIX MamuH. [IpeoOpa3oBaHust SHEPrUn
B TeIOBbIX MamuHaX. KoaddumueHt
nosnesHoro  neWictBus  (manmee —  KIIJ)

temioBoi mamuHebl. [{ukn Kapuo u ero KIT/]

Bropoii 3aKOH TEPMOJAVHAMUKH.
HeoOpaTtumocTs  mporeccoB B MPHPOJE.
TemuoBble JIBUTATEIIN. DKOJIOrH4ecKue
po0JIeMBbl TEIII0IHEPTETUKU

Texnuueckne YCTpOWCTBA: JIBUTaTElb
BHYTPEHHETO CTOpaHHs, OBITOBOA
XOJIOUIbHUK, KOHTUITUOHED

[IpakTnueckue padotsl. 3mMepenue yaenpHOM

TEIUIOEMKOCTH

AT'PET'ATHBIE COCTOAHNMA BEHHIECBA. ®A30BbIE I[TEPEXO/IbI

3.3
3.3.1

[TapooGpazoBanue u koHaeHcanus. Vcnapenue



4.1

3.3.2

3.3.3

3.3.4

3.35

3.3.6

3.3.7

411

4.1.2

4.1.3
414

415

4.1.6

4.1.7

u KUIICHUE. VY nenbHas TemI0Ta
napoo0pazoBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl

KHUIICHHUA OT JaBJICHUA

AOCONIOTHAT M OTHOCHTEILHAS BJIAXKHOCTh

BO3ayxa. HacelmenHslil map

Teépnoe TEJO. Kpucrammueckue u
amop¢Hble Tena. AHU3ZOTPONHUS  CBOWCTB
KpHUCTAJJIOB. }KI/II[KI/Ie KpuCTalJbl.
CoBpeMeHHbIE MaTepUalIbl

[InaBneHne u KpucCTaUIM3aUUs. Y eNbHAs
teruioTta masneHus. Cyonumanus

YpaBHEeHHE TEIIOBOTO OamaHca

TexHuueckue yCTpPOWCTBA: TUTPOMETP U
IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUH
MOJIyYEHUsI COBPEMEHHBIX MaTEpHAJIOB, B TOM
YHUCJIe HAHOMATEPUAJIOB, © HAHOTEXHOJIOTHH
[IpakTuueckue paboTHL. N3mepenue

BJIAJKHOCTH BO3]1yXa

OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA

DnekTpu3anus Tejl. JINeKTpudecKui 3apsia. JIBa

BUA SJICKTPUYICCKUX 3apss10B

HpOBOI[HI/IKI/I, AUDJICKTPUKU u

ITOJTYITPOBOTHUKH
3aKOH COXpaHEHHUs DIIEKTPUYECKOTO 3apsia

B3aumopeiictBue 3apsanoB. 3akoH Kynona

DNeKTpUYecKoe  IoJIe. HanpsixkéHHOCTD
ANEKTPUIECKOTO TIOJIS. [MTpuHIMD
cynepno3uiuu.  JIuHUM ~ HAOpsHKEHHOCTH

AIIEKTPHUYECKOTO TIOJIS
PaGota cHiI  3IEKTPOCTATHYECKOTO  TIOJISL.
[Torennuan. Pa3HOCTh MOTEHIMAIOB

[TpOBOMHUKN M JMAJICKTPUKH B MOCTOSTHHOM

aNeKTpudeckoM — moje.  JludnexTpuueckas



4.2

4.1.8

4.1.9

4.1.10

IMPOHUTTACMOCTDb

DIIEKTPOEMKOCTb. Konpaencarop.
DNEeKTPOEMKOCTh  IUIOCKOTO  KOHJEHCATOpA.

DHeprust 3apsHKEHHOTO KOHIGHCATopa

TexHuueckne  yCTpPOMCTBA:  AJIEKTPOCKOI,
JJIEKTPOMETP, DJEKTPOCTATUYECKasl 3alluTa,
3a3eMJICHHE BJIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTED

IIpaxTHueckue paloThI. H3mepenue

NEKTPOEMKOCTH KOHIEHCATOPA

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

4.2.1

4.2.2

4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

CPEJIAX

VYcnoBusi  CyHmIECTBOBAaHHUA ~ IOCTOSIHHOTO
ANEKTPUIECKOTO TOKa. McTounuku Toka. Cuna
ToKa. [TocTosHHBIN TOK

Hanpsioxenune. 3akon OMma 1151 yyacTka Henu
DJEeKTpUYECKOe CONPOTHUBIICHUE. Y IeJIbHOE
CONPOTHUBIICHUE BEIIECTBA
[TocnenoBarenpHOE, HapajuiesIbHOE,
CMEIIIaHHOE COeAMHEHNE TPOBOHUKOB
Pabota anexTpudeckoro Toka. 3akoH J[xoyis
— Jlenna

MOMHOCTB 3AEKTPUUYECKOTO TOKA
anekTponaBrkymias cuna (mamee — DJIC) m
BHYTpPEHHEE CONPOTHBIICHUE HUCTOYHUKA TOKA.
3akon Oma g TMOJMHOM  (3aMKHYTOM)
anekTpuueckoil nenu. Kopotkoe 3ambikaHne
DneKTpoHHas MIPOBOJIUMOCTD TBEPJIBIX
METAJJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
METaJIOB oT TEeMIIepaTyphl.
CBepXmpoBOIUMOCTD

DJIeKTpUYECKUil TOK B Bakyyme. CBOMCTBa

AJIEKTPOHHBIX ITyYKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHas U npumMecHas



MMPpOBOAUMOCTEL HOJYHIPOBOAHHUKOB. CsoiicTBa

p-n nepexona. [lomynpoBoIHUKOBBIE TPUOOPHI

ONEeKTpUYEeCKUi  TOK B DIIEKTPOJIUTAX.

DNEeKTpOIUTUYECKAs JUCCOLIAAIIHS.
DnexTponus
DNeKTpUYECKUit TOK B rasax.

CaMOCTOSTEIbHBIA W HECAMOCTOATEIbHBIN
paspsan. Paznuunble TUINBI CaMOCTOSITEIHLHOTO

pazpsaa. Monnus. [1na3ma

Texnuueckune YCTpOWCTBA: aMIIepmeTp,
BOJITMETP, pEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHArPEBATEIbHBIC npuOopsl,
3JIEKTPOOCBETUTENBbHBIE IPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BaKyyMHBIN MO/,
TEPMHUCTOPBI u (boTope3nucTopsl,

HOHynpOBOI{HHKOBBII;’I AU01a, raJlbBaHHUKa

[IpaxTrueckue paboThL. N3yuenne
CMEIIAHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpotusieHus. HabmoneHnue

AIEKTPOIIH3a

IIpoBepsiemble 371eMeHThI COAEPKAHUSA

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAY KN A

4211
4.2.12
4.2.13
4214
11 KIIACC
Kon Koanposepsiemoro
pasaena 3JIeMEeHTA
4
43.1
4.3
4.3.2

TlocTosannple MarHutel. BzaummoneicTBue

IIOCTOAHHBIX MaroHuTOB

MarnutHoe mose. Bekrop MarHuTHOU
nHAyKOud.  IlpuHiun  cynepro3unuu.
JIuaun MmarHuTHOM uHAYKuMH. Kaprtuna
JIMHUM ~ MAarHuTHOW  MHAYKUHUH  TOJA

IIOCTOAHHBIX MaroHuToOB



4.3.3

4.3.4

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4.3.11

4.3.12

4.3.13

4.3.14

4.3.15

MarnuTHOoe 1OJie NPOBOAHMKA C TOKOM.
KapTuna nuHMII 1O JUIMHHOTO MPSMOTO
MIPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumopeiicTBue MpoBOIHUKOB C

TOKOM
Cunia AMniepa, e€ MO1yJIb U HalPaBJICHHUE

Cuna JlopeHua, €€ MOAyJb U HallpaBJICHUE.
JIBrokeHue  3apspDKEHHOM — 4acTUIBI B
OJTHOPOJIHOM MarHuTHoM Tmosne. PabGota

cuibl JlopeHua
SBneHue MEKTPOMAarHUTHON MHIYKITUH
[ToTok BekTOpa MarHUTHOW WHIYKIIHH

OJ1C naaykmuu. 3aKOH JIEKTPOMAarHUTHON
unaykiun Papasnes

BuxpeBoe anextpuueckoe mose. IJC
WHAYKIIMA B TPOBOJHUKE, JABMKYIIEMCS
MOCTYyNaTeNIbHO B OJHOPOJHOM MarHUTHOM

noJie

[IpaBuno Jlenna

NHayKTUBHOCTD. SIBlEHME CaMOMHIYKIMH.
OJ1C camonHayKIMun

DOHeprus MAarHUTHOTO TMOJSl KaTyIIKH C

TOKOM
aﬂeKT’pOMaFHI/ITHOC IoJIC

TexHndeckue YCTpOﬁCTBaI IIOCTOSAHHBIC
MAarHuTHI, SJICKTPOMArHuThIl,
QJICKTPOABUT'ATCIIb, YCKOPUTECIINU

OJICMCHTAPHBIX 4aCTUll, ”THAYKIHOHHAA IICYb

[IpakTrueckue paboTHI. N3yuenne
MarHuTHOTO TIOJIS KAaTYIIKH C TOKOM.
HccnenoBanue  JIEMCTBUS  TTOCTOSTHHOTO
MarHuTa Ha paMmKy ¢ TokoMm. McciemoBanue

SIBJICHUSA BHGKTpOMaFHHTHOﬁ WHAYKOUN



5 KOJIEBAHUMA 1 BOJIHBI
MEXAHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHU

KonebarensHass cucrema. CBOOOIHEBIE

Konebanus. ['apMoHMYEecKHe KoyeOaHuUs.
5.11

Ilepmon, wacrora, ammuTyna u ¢asza

KoJeOaHui

[IpyxvHHBIH MasTHUK. MaremaTu4ecKui

5.12

MaATHHUK

YpaBHEHHE TapMOHUYECKHX KOJICOaHUIA.
51.3 Kunematuueckoe U IUHAMHYECKOE

OIMCAaHMUE KOJIEOATEIbHOTO JIBUKECHUS

[IpeBpamienue SHEPIUH pu
rapMOHHUYECKHUX KoJIeOaHMSX. CBs3b
514 AMILUTATY b KOJIeOaHuit HUCXOJIHOU
BEITMYMHBI C aMIUTUTYJaMu KoyeOaHUil e

CKOPOCTH U YCKOPEHUs

Konebarensubiii  koutyp. CBOOOIHBIE

5.1 3JIEKTPOMAarHUTHbIE KoJieOaHus B
UACaJbHOM  KOJEeOaTeNbHOM  KOHTYDE.

>15 AHasorusi MeXIy MEXaHUYeCKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna Tomcona

3aKOH COXpaHEHUs! SHEPTUH B HACATHHOM
5.1.6
KOJIeOaTeIbHOM KOHTYPE

BbIHyX/IeHHbIE MEXaHUYECKHE KOJIeOaHuUs.

Pesonanc. Pe3onancuHas KpHBasl.
5.1.7

BoinyxeHHBIE AIIEKTPOMAarHUTHBIE

Kose0aHusl.

[Iepemennbi  TOk.  CHHyCOMOAIBHBIN
5138 .

NIEPEMEHHBIH TOK.

MomHoCTb NIEPEMEHHOTO TOKa.
5.1.9 AMIUTUTYAHOE W JCHCTBYIOIEE 3HAYEHUE

CHJIbI TOKA U HAIIPSKCHUSA

5.1.10 Tpanrcdopmarop. [IpousBoacTBo, nepenaya



5.2

5.1.11

5.1.12

U NOTpeOseHne 3JIEKTPUUYECKOW SHEpPIrHH.
DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE
JIEKTPUUYECKOW  DHEPIHUHu. Kynbrypa
UCIOJIb30BAHUS AIIEKTPOIHEPTUU B

MOBCEIHEBHOM KM3HHU

TexHudeckue ycTpoicTBa: ceiicmorpad,
BJIEKTPUYECKHUI 3BOHOK, JINHUU

QJICKTponepeaaqd

[Ipaktuueckue pabotel. HccnemoBanue
3aBHCUMOCTH NEPUOJIa MAJIBIX KOJeOaHHUH
rpy3a Ha HUTH OT JJIMHBI HUTH U MAacCChl
rpy3a. MccienoBanue NepeMEHHOTO TOKa B
LENA U3 MOCJIENA0BATENbHO COEAMHEHHBIX

KOHACHCATOpA, KaTYHIKHU U PE3UCTOPA

MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

521

522

5.2.3

5.24

5.25

5.2.6

5.2.7

Mexanuueckue BOJIHBI, YCIIOBHSI
pactpoctpanenus. [lepuon.  CkopocTh
pacrnpocTpaHeHWss W JUIMHA  BOJIHBL.

[Tonepeunble U MPOAOJIBHBIE BOJHBI

UnTepdepenius u T paxus

MCXaHHYCCKHX BOJIH

3Byk. CKOpOCTh 3ByKa. ['pOMKOCTH 3BYKa.

Bricora Tona. TemOp 3ByKka

DNEeKTPOMarHuTHbIE  BOJHBL. Y CIOBUS
M3JIyYeHHUSI  DJICKTPOMATHUTHBIX  BOJIH.
B3aunmnuas opuenTanusa BexktopoB E, B u v

B BHGKTpOMaFHI/ITHOﬁ BOJIHC B BAKYyMC

CBoiicTBa  JJIEKTPOMArHUTHBIX  BOJIH:
OTpakKeHHE, NPEJOMIICHUE, MOJSApU3aLIMS,
mudpakius, uHTepdepenuus. CKOpocTb

QJICKTPOMATrHUTHBIX BOJIH

[IIxamna 3JIEKTPOMATrHUTHBIX BOJIH.
[IpumeHeHne >IEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

HpI/IHI_II/IHLI paauoCBA3U MU TCICBUACHUS.



5.3

5.2.8

53.1

5.3.2

5.3.3

5.34

5.3.5

5.3.6

5.3.7

5.3.8

Panuonoxarnus. QHCKTpOMaFHI/ITHOC

3arpsI3HEHUE OKPYKAIOIIEH Cpeabl

TexHuueckue yCTpOWCTBA: MY3bIKAJIbHbBIC
MHCTPYMEHTBHI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHHUKE M MEIULMHE,
pamap,  paguMONPUEMHHUK,  TEJIEBHU30D,
anTeHHa, tenedon, CBU-neuyn

OIITUKA

[IpssMonuHEHOE pacIpoCTpaHEHUE CBETA
B OJIHOPOJIHOM cpexe. Jlyu cBeta
OtpaxkeHue cBeTa. 3aKOHBl OTPAKECHUS
ceta. [loctpoeHne M300pakeHHil B TIIOCKOM
3epKaiie

Ilpenomnenne cBera. 3akOHBI IPETOMIICHUS

cBeTa. AOCOIOTHBIH 1okKazareJb
MIPETIOMIICHUS
[Nonxoe BHyTpEHHEE OTpaKEeHHE.

[IpenenbHbIA Yrojl MOJTHOTO BHYTPEHHETO

OTpPaXKEHUS

Hucniepcuss  cBera. CIOXHBIH — cOCTaB

Oenoro cBera. L[BeT

CoOuparomye W paccerBaloONIfe JIMH3BI
Tonkass nuH3a. DOKYCHOE pACCTOSHUE H
OIITHUYCCKAas cuaiia TOHKOU JIMH3HI.
[TocTpoenne n3o0pakeHnit B COOMPAIOIINX
W paccenmBarommx JmH3ax. Dopmyna
TOHKOW JIMH3BL. YBEIMUYEHUE, J[aBaeMOe

JIAH30U

[Ipenensl NpUMEHMMOCTH F€OMETPUYECKON

OIITUKH

WNutepdepeniuss cBeta.  KorepeHTHbIe
HCTOYHHUKU. VcaoBus HaOIIOICHUS
MaKCHUMYMOB 51 MHUHUMYMOB B
UHTEP(PEPEHITMOHHON KapTUHE OT JIBYX

CI/IH(baSHLIX KOI'SpCHTHBIX UCTOYHHKOB



Hudpakmuss  cBera.  JudpakunoHHas
pemérka. YciaoBue HAOMIOACHHS TIABHBIX
5.3.9 MaKCUMYyMOB npu najaeHUuN
MOHOXPOMATHYECKOTO CBETa Ha
TUPPAKIIMOHHYO PEIIETKY
5.3.10 [Tonsapuzanus cBeta

Texnuyeckue ycTpoilcTBa: OuKH, JIyIa,

¢doroanmapar, MPOSKIMOHHBIA ammapar,

5.3.11 MMKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OIITHKA, T(paKIuOHHAS pemérka,
TTOJISIPOM T
[IpakTnueckue  pabOTHI. N3mepenue

nokasarens npenomieHus. MccnenoBanue
5.3.12

CBOMCTB  W300pakeHWM B  JIMH3AX.

Habmronenue nucnepcun cBera
BJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHunel TPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. ITocTynatel Teopuu
6.1 OTHOCUTEIBHOCTH: WHBApUAHTHOCTh
MOJYJISI CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6 OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amenneHue BPEMEHM M COKpalIeHHE
JUTUHEI
6.3 OHeprust 1 UMITyJIbC CBOOOTHON YaCTHIIbI

CBsi3b Macchl C DHEPrHEW W HMMITYJBCOM
6.4 CBOOOJHOW YacTHIbl. OHEpPrus IOKOs
CcBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKU
®otonHbl. Popmyiia [1nanka cBSI3U S3HEPTUHU
7.1 7.1.1 ¢boToHA C ero 4YactoToil. DHeprus H

UMITyJIbC (POTOHA

7.1.2 OTkpeiTHEe U HccaenoBanue Gporodddexra.



7.2

7.3

7.1.3

7.14
7.15

7.1.6

7.2.1

7.2.2

7.2.3

724

7.2.5

7.2.6

7.3.1

7.3.2

OINBITEI AT. CromneToBa. 3aKOHEI

dotorddekra

YpaBHeHue OHHIITEHHA IS
dhoTodrddekra. «KpacnHas TpaHHIIA
¢dorospdexra

Hasnenue ceera. Onwitel [1.H. JIeOenera
XuMHUYeCcKoe JSHCTBHE CBETa

Texuuyeckue ycTpoiicTBa: (OTOIIEMEHT,
dboTonaruuk, COJIHEYHAs Oarapes,

CBETOIHNO

CTPOEHHME ATOMA

Monens atoma TomcoHa. OnbITEI
Pesepdopa o uccineoBaHUIO CTPOCHHUS

aToMa. HJ'IaHCTapHaﬂ MOACIb aToMa

[Toctynatel bopa. N3nyuenue u
noryomenue  (GOTOHOB TIpU  Tepexoje
aToMa C OJHOIO YPOBHS DJHEPruu Ha
npyroi. Bunsl ciektpoB. CrieKTp ypoBHEM

OHEPIrur aroMa BoAOpoaa

BomHoBEIE cBolicTBa 4JacTUll. BOJHEBI 1€
bponns. KopnyckynsipHo-BOIHOBOM
nyanmu3M.  Jludpakmus AIEKTPOHOB  Ha
KpHUcTasiax

CrioHTaHHOE W BBIHYXJCHHOE H3JIy4YCHHE.
YcTpoicTBO M IpUHLIKIT pabOTHI Jiazepa
TexHuyeckue ycTpOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIMA
KOMIIBIOTEP

[Ipaktnyeckne  pabotel.  HabOmonenue

JIMHEHYaToro CIICKTpa

ATOMHOE APO

Meroapsl HAOMIOIEHUS W PETUCTpAIUU

OJICMCHTAPHBIX YaCTUI]

OTKpLITI/IC pPaarnOaKTUBHOCTH. OneITH



Pesepdopna mo ompeneneHuro cocTaBa
pannoakTuBHOrO  u3inydeHus. CBoiicTBa
anbda-, 6eTa-, raMmma-u3nyyeHus. BiusHue

PaaAOaKTUBHOCTHU HA JKUBBIC OPraHU3MBbI

OTkpblTHE  TPOTOHAa W HEUTpOHA.

Hyxknonnas mozenp siapa ['eiizenOepra —
7.3.3

WBanenko. 3apsan snpa. MaccoBoe 4uciio

siapa. M3oTomnsl

Anbda-pacna. DJIEKTPOHHBIN u

3 MO3UTPOHHBIH  OeTa-pacnas. I'amma-
734

U3ITy4YeHUE. 3aKOH  paJMOaKTUBHOIO

pacmaga

3Hepr1/1${ CBA3U HYKJIOHOB B AApe.

7.3.5
SAnepurie cunbl. Jledekt Macchl sapa

Anepuble peakuuu. JleleHWe W CUHTE3
7.3.6

Aa1ep

Snepubiit peakTop. TepmosinepHbIit

cunte3. [IpoOiembl UM  MEPCHEKTUBBI
7.3.7

SIEPHOM  DHEPreTUKU.  ODKOJOTHYECKUE

ACIICKTHI SII[epHOI\/II OHCPICTUKU

OnemeHTapHbie  4acTWmbl.  OTKpBITHE
7.3.8 MO3UTPOHA. dyHTaMEHTAIBHBIC

B3aUMOIEHCTBUS

TexHuueckue  yCTpOMCTBA:  JTO3UMETP,
7.3.9 Kamepa BwuibcoHa, sAnepHbIl peakTop,

aTomMHast bomOa

IIpaktuyeckue pabotsl. HccnenoBanue
7.3.10 TPEKOB YacTHII (mo TOTOBBIM
¢dororpadusm)
SJIEMEHTBI ACTPOOU3NKU

81 Bun 3Bé3mnHoro neba. Co3Besmusi, sipKue

3Bé3}II)I, IITaHETHI, UX BUIUMOC IBUKCHHUEC

Conueunass cucrema. llma"HeTsl 3eMHOU

8.2
T'PYIIIIBI. IInaHeTBI-TUTaHTHI u ux



8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

CIIYTHUKH, KAPJIIMKOBBIC IIJIAHCTHI. Marinie

Tena CoJIHEYHOH CUCTEMBI

Comnne, ¢orochepa u  armocdepa.

CoJiHeuHast aKTUBHOCTD
Uctounuk sHeprun CoJiHIIA U 3BE3NT

3BE31bI, HMX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETUMOCTb, PaauycC, TEMIIEpaTypa,
150'¢ B3aMMOCBSI3b. Hwnarpamma
«CTIEKTPAJIbHBIA ~ KJIaCC —  CBETUMOCTBY.
3BE31bl  TJIABHOW  IOCIEIOBATEIILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» IS

3BE3]] TTIABHOM ITOCICA0BATCIIEHOCTH

Baytpennee CTpOEHUe 3BE3N.

CoBpemeHHbIE IPECTABIICHUS 0
IPOUCXOXkIeHNU U 3Bomoru ConHIa U 3BE3N.

Tansl JKU3HA 3BE3]T

Mineunsii  Ilyte — Hama Tamakrtuka.
CnupanbHas  crpyktypa  [amaktuku,
pacnpeneneHue 3BE3N, Trasa U IBUIN.
[lonoxxenne wu paBwxkenue ConHua B
lamaktuke. Ilmockas w  cdepudeckas

noacucTeMbl [ alakTUKA

Tuner ramaxtuk. PaguoranakTuku H

KkBa3apbl. YEpHBIE IBIPHI B AIpaxX TalaKTUK

Bcenennas.  Pacuiupenue  BceneHHOM.
3akon XaO6ma. Pas30Oeranme rajakTuk.
Bozpact u panuyc BcenenHoil, Teopus
bonpmoro B3peBa. Mogens  «ropsuen
Bcenennoii». PennkroBoe nznyudeHue

Macmirabnass  cTpyktypa  BcenenHoil.

Meraranaktuka. Hepeménnbsie mpobiemsl

aCTPOHOMHHU



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» Gusuka, 10 kinace/ Msikumes I'.41., byxosues b.b., Corckuiit H.H. non
penakiueit [lapdentreBoit H.A., AkuinonepHoe o6iiectBo «31aTenscTBo
«ITpocsenienue»

» ®usuka, 11 xkmacc/ Msakumes ['.J1., Byxosnes b.b., Yapyrua B.M. oz
penakmueii [lapdhentoeBoii H.A., AkiinonepHoe obmectBo «M31aTeabcTBo

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
«IToypounsie pazpadbotku no ¢pusuke. 10 kinacc: nmocodue mis yuurens» (H. C.
[1pIK)

«IToypounsie pazpabotku no ¢pusuke. 11 kinacc: mocodbue st yUuTes»
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