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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHETO OOIIETo
oOpazoBanus pazpaboTaHa Ha OCHOBE MOJIOKEHUI W TpeOOBaHUM K pe3ybTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeiIbHON MporpaMMsl, npeactaBieHHbIX B PI'OC
COQO, a Takxke ¢ yudé€roMm (QenepaqbHONM padodeil MporpaMMbl BOCHUTAHUS M
KOHIIENIIMK TpenofaBaHus ydeOHoro npeamera «®dusuka» B o0pa3oBaTeIbHBIX
OpraHU3aAUIX Poccuiickon denepauuu, PEATU3YIOIINX OCHOBHBIE
o0pazoBareabHbIe MPOTPAMMBI.

Copepxanue mnporpaMMmbl 10 (U3MKEe HampaBieHO Ha (HOpMUpPOBAHME
€CTECTBEHHO-HAYYHON KapTHHBI Mupa oOyuatommxcs 10-11 xmaccoB mnpu
o0yuennn ux (u3ruke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBeTcTByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM
0o0Oy4eHHs, a TaKXKe€ YYUTBIBAET HEOOXOAMMOCTb peaM3allii MEXKIPEAMETHBIX
CBs3e (DM3MKM C €CTECTBEHHO-HAYyYHBIMH YYEOHBIMH TMpeaMeTamMu. B Hel
OIPENETSAIOTCS OCHOBHBIE LM HM3Y4YEHHs] (PU3UKU HAa YPOBHE CpEIHEro oOLIero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTAThl OCBOCHUSI Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTanpeaIMeTHbIE, IpeIMETHbIE (Ha 0a30BOM YpOBHE).

[Tporpamma o (hu3HKe BKIIOYACT:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (pr3uKU Ha 0a30BOM YPOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm o0ydeHusl.

®du3nka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyNas B
KayecTBe y4eOHOIo IMpeJIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpyskaroreM mupe. [IIKompHBIN Kypc GU3HKN — CUCTEMOOOpa3yOIni
JUTSl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIBbKY (pU3nYecKrue 3aKOHbBI
JeXaT B OCHOBE TIPOIIECCOB U SIBIICHHMM, M3y4aeMbIX XUMHEH, OUOJOTHEH,
dbu3udeckoir reorpadueld W acTpoHomueid. Mcmonp3oBaHME H aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHMM  OmpeneNnseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe >SHEpPreTuKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TOJIyYEHHsI HOBBIX MATEPHAIIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
W3yyenue QU3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAayYHOW KapTHHBI MHpa OOydaroummxcs, B (OPMUPOBAHHWE YMEHUH MNPUMEHSThH
HaYYHBI METO/]I IO3HAHMSI TP BBIITOJIHEHUU UMH Y4EOHBIX UCCIIEJOBAHU.

B ocHoBy kypca ¢uzuku JUisi YpOBHS CpellHEro ooOIiero oOpa3zoBaHUs
NOJIOKEH pAd HUACH, KOTOpble MOXXHO paccMaTpuBaTh KakK TMPUHLHUIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBIIECTCA JIOTHYECKH
3aBEpUIEHHBIM, OH COAECPKHUT MaTepHUal U3 BCEX pa3/ieioB (PU3HUKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKO, TaK U1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuszayuu. B cOOTBETCTBMM € HEW MmaTepuan Kypca (HU3UKH
00beqMHEH BOKpPYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBisercs
(dopMupoBaHUE MPEICTAaBICHUM O CTPYKTYPHBIX YPOBHSX MAaTe€pHH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzainus NOpeanojaracT HUCIOIb30BaHUE
TYMAHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
¢uszukn ¢ pasBuTHeM oOOIIecCTBa, a TaKke C MHUPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoesa  npuxnaonou uanpaenennocmu. Kypc ¢Guzumku mpeamnosnaraer
3HAKOMCTBO C IIMUPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMUYECKUX MPUIIOKEHUN
V3y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEICHUS JJIEMEHTOB
COJIep)KaHus, IMOCBAMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takke O0O0CYKIEHUs
po0JIeM pallMOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

Crep>KHEBBIMHU DJIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpPEJHEro OOIIEero
oOpa3oBaHus SABIAIOTCA (pusmueckue Teopuu (POpMHUPOBAHUE MPEICTABICHUNA O
CTPYKType HOCTpoeHus: (u3n4ecKoil Teopun, poiu (GpyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLWAIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpPUHM, JMJI1 OINUCAHUA €CTECTBEHHO-HAy4YHBIX SIBICHUH U
MIPOIIECCOR).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexse
BCEro 3a CY€T OpPraHM3alliU 3KCIEPUMEHTAIBHON JEesTeIbHOCTH O0Yy4YaroUIXCs.
Hnst  Ga3oBoro ypoBHsS Kypca (U3MKM — OTO HCIOJIb30BAHUE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M J1a0OpaTOpHBIX padorT,
KOTOpBIE B Iporpamme mo (u3nke 0ObeIUHEHBI B OOLIMI CIHCOK YYEHHYECKHX
MpakTUYeCKux padoT. BrigeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
NPOBOAUMBIX JUISI KOHTPOJI M  OLEHKH, OCYIIECTBISETCS y4YaCTHUKaMU
00pa3oBaTEIBLHOIO Mpollecca MCXON U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHalleHHust kaOuHera Qu3uku. Ilpu »3TOM obOecneunBaeTcsi OBJIAJICHUE
00y4arouMMuUCsl yMEHUSIMUA IPOBOJUTH KOCBEHHBIE W3MEPEHMS, HCCIECIOBAaHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIWYMH M IIOCTAHOBKY OINBITOB IO IpPOBEPKE
PEI0KEHHBIX TUITOTES.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 PAcYETHBIX M KAaueCTBEHHBIX
3anad. [Ipu 3TOM mig pacd€THBIX 3a1a4 NPHOPUTETOM SIBJIAIOTCS 337a4M C SIBHO
3aJJaHHOW (PU3UYECKON MOJEIBIO, TO3BOJISIIOIINE IPUMEHITh N3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasieina Kypca, TaK U HHTETpUPYs 3HAHUA W3
Pa3HbBIX pa3nenoB. [[7s KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs Ha
00bsICHEHHE TpOTEeKaHUsi (U3MUECKUX SIBIICHUW W TPOILECCOB B OKpYyXarouien
KU3HU, TpeOyromue BbIOOpa (Pu3MUecKON Mojaenu Uisi CUTyalluud MPaKTHUKO-
OpUEHTHUPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ tpeboBanmsimu PI'OC COO k MarepHalbHO-
TEXHUYECKOMY O0O€ecCledeHnI0 Y4eOHOro mpolecca 0a30BbIi ypoOBeHb Kypca
(bu3KMKK HA YpOBHE CpeHEro 001ero o0pa3oBaHus JIOJDKEH U3y4aThCs B YCIOBUAX
IpPEeIMETHOrO0 KaOWHeTa (PU3HKM WM B YCJIOBHUSIX WHTETPUPOBAHHOIO KaOWHETa
NpEeAMETOB €CTECTBEHHO-HAYYHOIo IuKia. B kaOuHere (U3MKU JOKHO OBITh
HeoOXoauMoe J1abopaTopHOe OO0OpYAOBaHHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUYECKHX MPAKTUUECKUX padOT U JIEMOHCTPAIMOHHOE
06opyaoBaHUe.

JleMoHcTpaliuoHHOe 00Opy/I0oBaHHe (HOPMUPYETCS B COOTBETCTBUU C
OPUHLKAIIOM MHHHMAJIbHOM JIOCTATOYHOCTH M  OOECHeuMBaeT MOCTAHOBKY
NEPEUUCIEHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JAEMOHCTpAllUid s
UCCJIEIOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUA UM  MPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlabopatopHoe 00OpyJIOBaHHE [JIi YYEHUYECKUX MPAKTHUUYECKUX padoT
dopMupyercss B BHIEC TEMAaTHYECKHMX KOMILUIEKTOB M 0OECIEYMBAECTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydJarommxcs. TeMaThudeckue KOMILUICKTHI
7a00paTOpHOTO O0OPYAOBAaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM
UCTIOJb30BAaHUU aHAJOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CHCTEM B BUJIE IIU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMH HENIAMH U3y4eHUS PU3UKHU B 00IIeM 00pa30BaHUU SBIISTFOTCS:

e (opmupoBaHnume wuHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HMX MHTEIUICKTYyaJbHBIX W TBOPYECKUX
CITOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (POPMUPOBAHUE
MCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHMEe HAY4YHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3y4YEHUS
OCHOB CTPOCHHSI MaTepHH U (hyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBanue yMeHUH OOBSACHATH SBJICHHUS C HCIOJb30BAaHUEM
bu3HYeCKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opmupoBaHue mpencTaBICHUNA O PONHM (PU3UKU IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3TUX 1elield oOecrieunBaeTcsl pelIeHUEM CIEAYIOIUX 3ajad B

nporecce u3yueHus Kypca GU3NKN Ha ypOBHE CPEAHEro 001ero oopa3oBaHus:



e mnpuoOpeTeHue CUCTEMBl  3HAHUH 00 o01mux buznuecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUsIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJUHAMHUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PU3UKH;

e (opmupoBaHue yMEHUW NTPUMEHATH TEOPETUUYECKUE 3HAHMUS U
oObsicHeHHUS (PU3WYECKUX SABICHUHW B TPUPOAC © JUISI TPUHATHS
MIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOW KU3HU;

e OCBOCHHE CIIOCOOOB peIIEHUs pPa3jIUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckol MOAENbI0, 3aJad, MOJAPa3yMEBAIOIIUX CAaMOCTOSATEIbHOE
co3nanue GU3NYECKON MOJeNH, aIeKBaTHON YCIOBHM 3a/1a4U;

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

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M IMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAlW3a W HMHTEPHpPETalud HH()OpMAaIHH,
OIIPEJENICHMS TOCTOBEPHOCTH ITOJIYYEHHOT'O PE3yJIbTaTa;

e CO3JIaHME YCJIOBHMM JJIsi Pa3BUTHS YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3ydenue ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
obOpazoBanust otBoauTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeZEl0), B
11 kimacce — 68 4yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamMme Mo (QU3MKE MepeyeHb JabopaToOpHBIX U
PAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb [E€JaeT BbIOOP
IPOBENCHUS J1A0OPATOPHBIX PAbOT M ONBITOB C YYETOM HMHIWBHUAYaIbHBIX
0COOEHHOCTEH 00yYaroIIMXCA.



COJEP XAHME OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 MIO3HAHUSA

®dusuka — Hayka o npupoze. HayuyHpie MeTOIBl IO3HAHUS OKPYKAIOIIETO
Mupa. Ponb DJKCnepuMeHTa W TEOpUM B MPOLECCE TMO3HAHUA MPUPOJBIL.
OKCHEpUMEHT B (PU3HKE.

MopenvupoBanue (pu3MYECKUX SBJICHUA M TpolieccoB. HayuyHble THIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHUIbI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb 1 mMecTto QUMK B (OpMHUPOBAHMU COBPEMEHHON HAy4YHOM KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEN.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema orcué€ra. Tpaekropus.

[Tepemenienne, CKOpOCTh (CpenHsii CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHHUE MaTepUajbHOW TOUYKHM, UX MPOEKUMHU HAa OCH CUCTEMbl KOOpJHHAT.
CrnoxeHue nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEITHOEe nBwkeHue. | paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, IYTH U NEPEMEIICHUSA
MaTepUaIbHONW TOYKU OT BPEMEHMU.

CBoOoaHoe nazieHue. Y CKOpeHne CBOOOIHOTO MaIeHUS.

KpuBonmHeitHoe  nBMKeHWEe. J[BMKEHHE  MaTepUalbHOW TOYKM IO
OKPY>KHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHENHAA
ckopoctb. [lepuon u yactora obparnenus. [lenTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CHUIOMETD,
JIBW)KCHUE CHAPSAIOB, IEIHBIE U PEMEHHBIE ITEpEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBanue ABUKEHUHN C UCTIOJIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOntonenue nBuxkeHust Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPU30OHTY U
TOPU30HTANIBHO.



N3mepeHne yckopeHusi CBOOOJHOTO NaJAeHUS.

HarmnpaBiienne CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmuvie padomul

N3yueHne HEpaBHOMEPHOTO JABMIKEHHUS C LEJBIO ONPEAEIEHUs MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOWIEHUS MEXAY NYTSIMH, HNPOMACHHBIMU TEIOM 3a
IIOCJIEIOBATENIBHBIE PABHBIE IPOMEXYTKH BPEMEHM IIPU DPAaBHOYCKOPEHHOM
JBHKEHUU C HAYAIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yyeHue NBUKEHUS LIapUKa B BA3KOU JKUIAKOCTH.

N3ydenre ABMXEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['aynmmnes.  IlepBeiii  3akoH  Herorona.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [lpunnun cynepnosunuu cui. Bropoit 3akoH HerotoHa
JUISl MaT€pUAIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUanbHbIX TOYEK.

3akoH BcemupHoro Tarorenusi. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOpOCTb.

Cuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koaddumment tpenus.
Cuia conpoTUBIIEHUS MPU JBH>KCHUU Tea B KUJKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MoOMEHT cuabl OTHOCUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuyeckue yCTpOMCTBA M IIPAKTMYECKOE IPUMEHEHUE: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Llemoncmpayuu

SBnenue nHepUUM.

CpaBHEHME Macc B3aMMOJAECUCTBYIOINX TEII.

Bropoii 3akon HerotoHna.

N3mepenue cuil.

CrnoxxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jedopmaruu.

HesecomocTts. Bec Tena npu yCKOpeHHOM OABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBeCHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3yuyenue nBuKeHUs OpyCcKa 10 HAKJIOHHOW MJIOCKOCTH.



HccrenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3siie, OT uX Jehopmaruu.

HccrnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJla, HMEIOLIETO OCh
BpAILICHUSA.

Tema 3. 3akonvt coxpanenus é mexanuke

NMmynbc MaTtepuaibHOW TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
NMiynbec cuiibl U U3MEHEHHE HMMITyJibCa Telld. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cunbl. MOIIHOCTD CUJTBI.

Kunernueckass sHeprusi MarepualbHOW TOYku. Teopema 00 H3MEHEHUHU
KUHETUYECKOU SHEPTUH.

[ToreHmmanbHas SHEprusl. [TorenmuanbHas SHEPIus yIpyro
neopMUpPOBaHHOM  TIpyXWHBI.  [loTeHUManbHash  JHEprus Tejla  BOJM3U
MIOBEPXHOCTH 3E€MIIH.

[loTeHunanbHble W HENOTEHUUAJIbHBIE  CHJIBI. CBsi3b  paboOTHI
HEMOTECHUHUAIBHBIX CUJI C WU3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEIN.
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUH.

Yupyrue u Heynpyrue CTOJTKHOBEHHS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon MOTEHIMATBHON YHEPTUM B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yyenue abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3M pabOThI CHUJIbI ¢ UBMEHEHHEM MEXaHHYECKOW PHEPTruu
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U MX OIBITHOE
obocunoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep IBIKECHUS U
B3aMMOJICHCTBHS YacTUL[ BewiecTBa. MOJENM CTPOCHMsI Ta30B, >KHIKOCTEH U
TBEPABIX T€A U 00BICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojenel. Macca u
pa3mepsl Mosekyll. KonnuectBo Bemectsa. [loctosiHHas ABoraapo.

TennosBoe paBHoBecue. Temmneparypa u e€ usmepenue. Illlkama temmneparyp
Llenbcus.



Mopens  upeambHOro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KMHETUYECKOW TEOPHH HACATbHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpeaHEN KWHETHYECKOM SHEPrMy TEIUIOBOTO JBWXKEHUA dvacTul rasza. [llkana
temneparyp KensBuna. I'a3oBble 3akOHBI. YpaBHeHHMe MenaeneeBa—KianeipoHna.
3akoH [anprona. M3omponeccsl B UACATLHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHE H30MPOLIECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHuyeckrue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME IUCKPETHOE CTPOEHHE BelecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COETUHEHUM.

OnpiThl 10 MU PY3UU )KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Mopens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Monens, miuTocTpupyomias Npupoay AaBlICHUs ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS HJI€AaIbHOrO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHUI
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATypPbl BO3/lyXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXKY apaMEeTPaMU COCTOSIHUSL Pa3peKEHHOr0
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHaMuueckasi cucremMa. BHYTpeHHS sHEprust TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3meHeHus. KonruectBo TemioTel U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJAEANBbHOro  ra3a. Buael  Temonepenayu:
TEIIONPOBOJIHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeJIbHAsI TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEepeaaye.

[Tonsitue 006 anuabatHoMm tpouecce. llepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHU K H3ompoieccaMm. ['padpuueckas
MHTEepIpeTanus paboThl rasa.

Bropoii 3akon Tepmogunamuki. HeoGpaTtuMocTh MPOIECCOB B MPUPO/IE.

TennoBple  MamuHbl.  [IpuHOMOBI  AEHCTBHS ~ TEIUIOBBIX  MAIlMH.
[IpeoOpa3oBanusi 3HEpruv B TEIIOBbIX MamuHax. KosdduuueHt mnose3Horo
neiictBusa TemtoBol mammHbL [{ukn KapHo m ero koaddumumeHT moe3Horo
JeHCTBUSL. DKOJIOTHUYECKUE MPOOIEMBbI TEIUIOIHEPTETUKH.



TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUITUOHED.

Llemoncmpayuu

M3meHeHne BHYTpPEHHEW JSHEpPTHM Teja IMPU COBEPIICHUH PabOThl: BBUIET
npoOku u3 OyTHUIKM TOJ JCHCTBHEM CXKAaTOro BO3JAyXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTpAIIUS).

M3meHeHre BHyTPEHHEN SHEPIruu (TeMIlepaTyphbl) TeIa IpH TeIUIonepeaaye.

OnpiT MO anuabaTHOMY pAacCIIUPEHHI0 BoO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu mapoBo¥ TypOWHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepeHnne yaeinbHON TENI0EMKOCTH.

Tema 3. Aepecammnsvie cocmoanusn eeuwyecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHmeHcanus. Vcrapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEIIbHAsA BIIAXHOCTh BO3ayxa. HacelmeHHsli mnap. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBICHHUS.

TBépnoe Teno. Kpucrannuyeckue u amopduble Tesna. AHU30TPONUS CBOMCTB
kpuctaiioB. Kuakue kpuctaibl. CoBpeMmeHHble Martepuainbl. [lnaBienue u
KpUCTAJIM3anus. Y aeiabHas TerioTa miasienus. Cyonumanus.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOCTBA M MNPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYyUYEHUS COBPEMEHHBIX MaTEpHUasoOB, B
TOM YHUCJI€ HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue npu noHWKEHHOM J1aBJICHUH.

Cnoco0Obl U3MEpEeHUs BIAKHOCTH.

HaOntonenue HarpeBaHust U MIABJICHUSI KPUCTAIUIMYECKOTO BEILIECTBRA.

JleMOHCTpanust KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenre 0THOCUTEILHON BIaXKHOCTH BO3yXa.

Pa3znen 4. JiaekTpoauHAMMKA
Tema 1. Inekmpocmamuxa
OneKTpu3aums Tel. OJIEKTpUYECKH 3apsia. J(Ba Buaa dIEKTPUYECKUX
3apsiaoB. [IpOBOAHWKM, IOUAIEKTPUKU U TOJYIPOBOJHHUKH. 3aKOH COXPAaHEHUS
IIEKTPUYECKOTO 3apsia.
BzaumopeiictBue 3apsiaoB. 3akoH KysioHa. TodedHbIN 3JIEKTPUUECKUN 3apsil.
Onektpuueckoe moae. Hanpsok€HHOCTh  dnekTpuueckoro moiid.  [IpuHnun



CyNEPHO3NULMM DJIEKTPUUECKUX IOJeH. JINHMM HAnpsDKEHHOCTH DJIEKTPUYECKOTO
1OJISL.

Pabora cun  anekrpocrarnueckoro  mois.  [lorenmman.  Pa3Hocthb
NOTEHUHANOB. [IpOBOOHUMKM M JAMDIIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.
JudnexTpuyeckas NpOHUIAEMOCTb.

OnekTpoéMKocTh. KonneHncarop. DIeKTpOEMKOCTh IIIOCKOTO KOHIEHCATOPa.
OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuueckue yCTpoWcTBa M INPAKTHUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasl 3allluTa, 3a3eMJIEHHE DJIEKTPONpPUOOpPOB,
KOHJIEHCATOpP, KONMMPOBAJIBHBIN aINNapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHLHUII IEUCTBUS 3JIEKTPOMETPA.

B3anMopeiicTBue HaIEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaThyecKas 3aluTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IIJIACTUH, PACCTOSTHUS MEXKAY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIAEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

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

OJIEKTPUYECKHM TOK. YCIOBHUS CYLIECTBOBAHMS DJIEKTPUYECKOIO TOKa.
Ncrounnku Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 151 ydacTKa LETH.

ONEKTPUYECKOE CONPOTUBIICHUE. YIEIBHOE COINPOTHUBICHHE BELIECTBA.
[TocnenoBaTenpHOE, NapaJuIEIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGora snektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
IIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYIAs CUla U BHYTPEHHEE CONPOTUBIIEHHWE HCTOYHHMKA TOKA.
3axon Oma 115 ONHOM (3aMKHYTOM) 3JieKTpuyeckoi uenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONIPOTHUBIIEHUS METAJLIOB OT TeEMIIEpaTypbl. CBEPXIIPOBOAUMOCT.

DneKkTpuuecKuid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TosrynnpOBOHUKH. CobcTBeHHas " IIpUMECHas IIPOBOJUMOCTh
noJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexo/ia. [TonynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHMM TOK B pacTBOpax M  pacIiuiaBax  dJIEKTPOJIMTOB.
DIEKTPOIIUTHYECKAS TUCCOLMALUS. DIEKTPOIIN3.



DJIEKTpUYECKAN TOK B ras3ax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: amMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbIE MPUOOPHI,
3JIEKTPOOCBETUTEINIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOAHUKOBBIN THO], TaThBAHUKA.

Jlemoncmpayuu

W3mepeHue CUilbl TOKA Y HaIIpSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IUJIOIIAIH TTOTIEPEYHOI0 CEUYEHMS M MaTepHraa.

CMelaHHOe COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wW3MepeHue DdICKTPOABWXKYIIEW cuibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHUSI.

3aBUCUMOCTb COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBou pa3psi ¥ MPOBOJAUMOCTD BO31yXa.

OOHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

N3ydeHne cMenaHHOIO0 COEIMHEHUS PE3UCTOPOB.

N3Mepenune 3JIeKTpOABHKYIIEH CHIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

HaGnronenue snekrponusa.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usznku 0a3oBoro ypoBHsA B 10 kiacce OCyLIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEIMETHBIX CBA3E€H C KypCcaMH MaTE€MaTHKH,
OMOJIOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHUEM METOJIOB HAYy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIM (HakT, rumore3a, (Guanueckas BEIUYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl ypaBHEHUH, JuHEHHas (yHKIHS,
napabosna, runep6osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe IBHKEHUE B KHBOW mpupojae, Auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPTraHU3MOB (BHUbI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AIEKTPUYECKUE SIBJICHHS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIIpHAsi Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEU H



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS JUCCOLIMALNS,
rajabBaHHKA.

l'eocpacghus: B1aXXHOCTh BO3/lyXa, BETPhI, 0ApPOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, MNOIUIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHKE (pakKeTa, BOJOMET W JIpyrue), ABUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJIOAWIBHHUK, KOHIUITMOHED, TEXHOJIOTUU
MOJIyYEHHSI COBPEMEHHBIX MATEpPUAIIOB, B TOM YHCJIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTpYHHBIN IIPUHTED, AJIEKTPOHATPEBATEIILHBIE npuOOpHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, FaTbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKUUS

[loctostHHBIE ~ MarHUTHL.  B3aMMOAENCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarautHoe mnone. Bexrop MarauTHOM uHAYKUMH. [IpuHomMn cyneprosuuuu
MAarHUTHBIX noJsied. JIMHMKM MarHuTHOM WMHAYKIMU. KapThHa NMHWUNA MarHUTHOM
WHIYKIWH TOJIA OCTOSHHBIX MarHUTOB.

MaruuTHoe TION€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUH WHIYKUUAH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOrO IPOBOJHHMKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoeiicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuina Jlopenua, e€ Moaysb U HanpaBiieHUE. [[BHKEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenia.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BekTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABIXKYILAs CHiIa HWHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykuuu Gapanes.

BuxpeBoe nsnektpudeckoe Imoje. DIEKTPOABMKYILNAS CHJIA WHAYKUAU B
IIPOBOJIHUKE, IBUKYIIEMCS TIOCTYIIATEIbHO B OJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CAaMOMHIAYKLUMH. OJIEKTPOJABIXKYILAs CHia
CaMOUHIYKIIUH.

DHEprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE MPHUMEHEHUE: TMOCTOSHHBIE
MAarHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJBUTATEIb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKUUW MAarHATHOTO TIOJIS.

B3aumopenictere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuiel JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIIEKTPOMAarHUTHON UHIYKLMH.

IIpaBuno Jlenua.

3aBHUCUMOCTb JJIEKTPOJBUKYIIEH CHJIBI MHIYKUAHA OT CKOPOCTH MU3MEHEHUSA
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3ydyeHrne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeiCTBUSA OCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanne sSBIEHUS 2JIEKTPOMAarHUTHOM MHIYKLWH.

Paspnen S. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJIHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepuon, vacrora, amrummryga u (aza xoseOaHUM.
IIpyXUHHBIN MasATHUK. MaTreMaTM4eCKUl MasTHUK. YpPaBHEHHE TapMOHUYECKUX
konebanuii. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJICOaHHSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJIeOATeJIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AJIEKTPOMarHuTHIMU  KoJjiebanusiMu. @dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPTUHU B UJICATLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaroux KojeOaHusAX. BrIHyX/IeHHbIE MEXaHHMUECKUE
kosiebanus. Pesonanc. BeiHyX1€HHbIE 3JIEKTPOMarHUTHbIE KOJICOaHUS.

[lepemennbli TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsKECHMUS.

Tpanchopmarop. IlpousBoacTso, nmepegada M MOTPeOICHUE AIIEKTPUIECKON
DHEPruu. DKOJOTHYECKHE PUCKH IPU IPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOP IIEPEMEHHOTO TOKA, JIMHUY AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJIeOATeNbHON CHUCTEMBI (NMPYKUHHBIA HWIU
MaTEMaTUYECKUN MASTHHK).



Habnronenue 3aryxarommx KojieOaHuil.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHU.

Ha6nronenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.

OcuusorpaMMbl (3aBUCHUMOCTH CUJIBI TOKA M HAMPSDKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1OCIIENOBATEIIBHOM COEAUHEHUHM PE3UCTOpa, KATYIIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monenps TUHUM 3JIEKTpONEpeIayu.

Yyenuueckuii sxcnepumenm, 1abopamopuvle padbonvl

HccnenoBanre 3aBUCMMOCTH TIEPHOJa MaJbIX KoJieOaHUM I'py3a HA HUTU OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCJIEA0BATENBHO
COEIMHEHHBIX KOH/ICHCATOPA, KaTYIIKH U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 60JIHbL

MexaHuueckue BOJHBI, ycioBus pacnpoctpaneHus. llepuoa. CkopocTb
pacrnpocTpaHeHuss W JJuHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HUuTtepdpepeHius u niuppakuus MEXaHUIECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauust BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUeE, MPEJOMIICHHUE, MOsApu3anus, AUGpaKius,
untepdepennus. CKOpocTh EKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTPOMArHUTHBIX BOJIH. [[puMeHeHue 3JIeKTPOMarHUTHHIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI pAAUOCBA3U U TEAEBUICHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPELBI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE WM MEAUIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Llemoncmpayuu

OOpa3oBaHue U paclpOCTPAHEHUE MONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmroieecs Te10 Kak MCTOYHHK 3BYKa.

HaOnronenue otpakeHust U IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenune natepdepenninu u audpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenre cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYJON H
9acTOTON KojeOaHuH.



HccnenoBanne  CBOWCTB ~ JJIEKTPOMArHUTHBIX ~ BOJIH: OTpPaKECHHUE,
pesioMIICHHUE, MOspu3alus, udpakiuus, nHTephepeHITs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsMogMHENWHOE pacnpoOCTPaHEHUE CBETA B
OIHOpOIHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne m300pakeHUi B
IJIOCKOM 3€pKalie.

[Tpenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroyl IOJHOIO
BHYTPEHHETO OTPaKEHHS.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro ceeta. [Iger.

CobOuparomue W pacceuBaronde JUH3BL. ToHKas JuH3a. DOOKyCcHOE
paccTosiHUE W ONTUYecKas cuiia TOHKOW nuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelWYeHUE,
JABAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HCTOYHHUKHU.
VYcnoBust HaOMOACHUS MAaKCHMYyMOB M MHHUMYMOB B HHTephEpEeHIIMOHHON
KapTHUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakaus ceta. Judpakumonnas pemérka. YciaoBue HaOTIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpU NAJE€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonspusanus caera.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE IPUMEHCHHUE: OYKH, JIyIa,
doToamnmapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISPOUI.

Llemoncmpayuu

[IpsmMonuHEHOE pacIpOCTPAHEHUE, OTPAXKEHHE U IPEIOMJICHHE CBETa.
Ontuueckue mpuOOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHue. Mojienb CBETOBOAA.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

Mogaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmronenune natepdepeHinu crera.

HaGnronenue nudpaxium ceera.

HaGmroienre nucnepcuu cBera.

[TonyueHne cuekTpa ¢ IOMOUIBIO IPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKY.

Habnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul



N3Mepenue nokaszarens NpesioMIICHUS CTEKJIA.
HccnenoBanne cBOWCTB M300pakeHUH B JIMH3AX.
Hab6nronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH

['panuubl  IPUMEHMMOCTHM  KJIacCM4Yeckon  mexaHuku.  [locTtynarsel
CIIEMAIBHOM TEOPUM OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHILIUI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHHE BPEMEHU U COKpAICHUE
JUTVHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUed U UMITYyJIBCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOSI.

Pasznes 7. KBanToBasi pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBs3u sHEprun GOTOHA C €T0 YACTOTON. DHEPrus
¥ UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3akOHBI
dbotodddexra. YpapHenue DiinHmTerHa 111 porodrddekra. «KpacHas rpanuia»
dboTorddexra.

JlaBnenue cBera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE JECUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboToaaTUMK, COJIHEUHAs OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®oTordh(dHeKT Ha YCTAaHOBKE C IIMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHeHTHETro (poTodddekra.

CBeToamno.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -YaCTHIL.
[ImanerapHas Mogmenp aroma. lloctynater bopa. M3nydenue u mnorjomieHue
(GOTOHOB MpU MEepexojie aToMa C OJHOIO0 YPOBHS JHEPrUU Ha Jpyrou. Bumbl
cnekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOIA.

BonnoBelie cBoiicTBa yactuu. Bosnnsl e bpoinsa. KopmyckynsipHO-BOJIHOBOM
JTyaJu3M.

CHIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckue yCTpPOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: CIEKTPajIbHbIN
aHaiu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu

Monens onbita Pezepdopa.

OmnpenenexHue JIMHBI BOJIHBI J1a3epa.

Habnronenue TnHeHyaThIX CIEKTPOB U3ITyUECHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habmronenue nuHeiyaToro CexTpa.

Tema 3. Amomnoe a0opo

OKCIIEpUMEHTBI, JTOKA3bIBAIOLIUE CJOKHOCTh CTpPOEeHMUS sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pezepdopma 1mo  ompeneneHuro  cocTaBa
paanoakTuBHOTO wu3MyuyeHus. CBoiictBa anb(a-, Oera-, ramma-u3Iy4deHHs.
BinsiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA M HeWTpoHa. HykioHnHas monens siapa [eizenOepra—
NBanenko. 3apsag sapa. Maccosoe uncino sapa. M30Tomnsl.

Anbda-pacnaa. ONEKTpPOHHBIK M TO3UTPOHHBIM OeTa-pacman. [‘amma-
U3JIy4YeHHE. 3aKOH PaJIMOaKTUBHOIO pacaja.

OHeprus cBA3M HyKJIOHOB B siipe. SnepHble cuibl. JledekT maccsl sizpa.

SnepHble peakuuu. Jlenenue u cUHTE3 AI€p.

Anepnsiii peaktop. Tepmosiaepusiii cunte3. [IpoOGiaeMbl U MEPCHEKTUBbI
SIEPHON SHEPrETUKU. DKOJIOTUUECKNE ACTIEKTHI IAEPHON YJHEPTETHKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtopl HaOJIIOIEHUS U PETUCTPALMH 2JIEMEHTAPHBIX YACTHLL.

®dyHaMeHTaIbHble B3auMOAEHCTBUA. EAMHCTBO (pu3nuecKkol KapTUHBI MUPA.

TexHuyeckue yCcTpoWCTBAa U MPAKTHYECKOE IMIPUMEHEHHE: TO3UMETP, KaMmepa
Buiibcona, simepHbliii peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOLIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanne TpeKoB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTBI aCTPOHOMUM U ACTPOGUIMKH

Otamnsl pa3BuTUs acTpoHomun. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro HeOa. Co3Be3qaus, SpKHE 3BE3NBI, IUIAHETBI, UX BHUIUMOC
JBU)KCHUE.

Conneynas cucrema.

Comuue. ConHeuyHast akTUBHOCTh. McTtounuk sHeprum ConHUa M 3BE3N.
3BE31IbI, UX OCHOBHBIE XapaKTEPHUCTHKHU. [[narpamma «CHEKTpanbHBIM KJacc —
CBETHUMOCTB». 3BE3/bl TJIaBHOW IOCIJIEIOBATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTB» JUIsl 3BE3] TJIABHOM IOCIENOBATENbHOCTU. BHYTpeHHEe cTpoeHue



3BE31. COBpEMEHHBIE NMPEACTABIECHUS O NPOUCXO0XKACHUU U 3Boionuu ColHIa u
3BE3/1. DTAallbl )KU3HU 3BE3].

Muieunsiii I[TyTe — Hama T'anmaktuka. [lonmoxenue m aBwxkeHue CoiHIA B
[Nanaxtuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YUEpHBIE ABIPBI B sApax
raJaKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa066ma. Pazberanue ramakTuk.
Teopus bonpmoro B3psiBa. PelMKTOBOE U3IIyYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpeIeNICHUs TOJOXKEHUSI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31us CEeBEpHOro MoJylapus U pKUe 3BE3/bI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O06o0maromiee NOBTOPEHUE

Pony ¢usukn u acTpoHOMHHM B IKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJILHOM M ATUYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POiib U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOH KapTUHE MHUPA, pOJib (U3HUECKON TEOPUHU
B (opMUpOBaHMM MPEACTABICHUNH O (PUIMYECKON KApTUHE MHpPA, MECTO
(bu3HYecKoil KapTUHBI MHPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABJIICHUH O TIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3€M C KypcamMH MaTE€MaTHKH,
OMOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJIOB HAy4YHOTO
MO3HAHUA: SIBJICHUE, HAy4HbIH (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
TeOopusi, HAOII0IEHHUE, SKCIIEPUMEHT, MOJISTTUPOBAaHUE, MOJIEh, U3MEPECHUE.

Mamemamuka: pelIeHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKIHMH HA OCH KOOPJAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIMH, NPU3HAKU TOJ00US TPEYroJbHUKOB,
OTpeieNICHHE TUIOMIAIU TIIOCKUX (UTyp U 00bEMa Tell.

buonoeus: »>nekTpudeckue SBICHUS B JKHBOW MPUPOJE, KoIeOaTeIbHBIC
JBUXEHHUS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUS B KHUBOM IPUPOJE, NECUCTBUE
paauanny Ha )KMUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAINIMUECKAS] CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYECKOM PEHIETKH, CHEKTPAIbHBIN
aHaJus.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKU MATrHUTHBIX DY,
dboTochEMKa 36MHOM IMMTOBEPXHOCTH, MTPEJACKA3aHUE 3eMJIICTPSCCHUIA.

Texnonocus: NWUHUM DJEKTpPOIEpenay, TIEHEPATOP NEPEMEHHOTIO TOKa,
JJIEKTPOJIBUTATENb, WHAYKIMOHHASA II€Yb, pagap, PaaUuONPUEMHUK, TEIEBU30D,
anteHHa, TteiedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yudeOHOro mpenmera «®Du3nka» HA YPOBHE CpPEIHEr0 OOIIETro
obOpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECICUHUTh JOCTHXKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JINUHOCTHBLIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro npeamera «Dusnkay A0HKHbBI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IPOLECCE PEANM3alUy OCHOBHBIX HalpaBICHUN
BOCIUTATENIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOTrO BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMK O0YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT'O JIEHAa POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OONIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaXJAHCKOIO
00111ecTBa, y4acTBOBAaTh B CAMOYIIpaBJICHUU B 00pa30BaTeIbHON OpraHu3allnu;

YMEHHE B3aMMOJIEMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJIOHTEPCKOU JESATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM TpaKIaHCKOMU WUJICHTUYHOCTH,
NaTPUOTU3MA;

LEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUXKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEIACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC pEIICHUs,
OPUEHTHUPYSCh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIJa B IOCTPOCHUE YCTOWYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUAs] 3CTETUKY HAYYHOI'O TBOPYECTBA,
IpUCYLIEro (pU3NYECKON HAYyKE;



5) TPyA0BOI0 BOCIIMTAHMSA:

MHTEPEC K pa3IuyHbIM cdepam mpodhecCHOHANBHOU JeATEILHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3ZHAHHBINA BHIOOP
Oyyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIEC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUN BCEU KU3HH,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh DKOJIOTHUECKOW KYJIbTYpbI, OCO3HaHUE TIJ100aIbHOTO
XapakTepa dKOJOTUYECKUX MpodIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICICTBUIM B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HaHHUS LEJIed YCTOMYMBOIO Pa3BUTHUS YEIIOBEYECTBA;

pacliMpeHre OmbITa JEATEIbHOCTH HKOJOTMYECKONW HalpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HaHWE LIEHHOCTH HAay4YHOW JESTEeNIbHOCTH, TOTOBHOCTH B IpoOIlecce
u3yueHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYK) U HCCIEI0BATEIbCKYIO
NEeATeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANNPEIMETHBIE PE3YJ/IbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJornueckune aeicTBUs:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  Mpoodiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEMU JCATEIBbHOCTH, 33JaBaTh IApaMETPbl U KPUTEPUH HX
JIOCTHOKCHMUS
BBISIBJISAITH  3aKOHOMEPHOCTM W MNPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
bUBUYECKUX SBICHUSX;
pa3pabaTpiBaTh IUTAH PEIICHHUS] MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTEPUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIAM, OLIEHUBATh PUCKU MOCJEACTBUIN AEATECIBHOCTH,
KOOPJAUHUPOBATh M  BBIMOJHATH pabOTy B YCIOBUSIX  PEAbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;
pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPY PEIICHUH )KU3HCHHBIX MPOOJIEM.
Ba3oBble ucciienoBarejbLCKHe 1eHCTBUSA:
BJIAJIETh HAYYHOM TEPMHUHOJIOTHEH, KIIFOUYEBBIMU MOHATHUSMU M METOAAMHU
duznyecKoil HayKu;



BJIa/IeTh HaBBIKAMH Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHOW AESITENbHOCTH
B 00yiacT (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelIeHus 3a/iay (U3UYECKOTO COJepkKaHUsl, TPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHUS;

BJAJIETh BHUAAMU JCATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPTIPETAlUNA, TMPEOOPa3OBAaHUI0O M MPUMEHEHUIO B PA3IMYHBIX YyUeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 001acT (PU3UKH;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y ©€ pelIeHUs, HaXOAUTh apryMEHTHI MJIs JIOKa3aTelIbhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhl K KPUTEPUHU PEIIICHHUS,;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OopMyJIUpOBaTh COOCTBEHHBbIE 3aJadyd B 00pa3OBaTEIbHOMN
JESTETHLHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;

yMETh TMEPEeHOCUTh 3HaHUA 10 (U3MKE B MPAKTUYECKYIO 0O0JaCTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, AOMYCKAIOIINE albTEPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:

BJIa/IeTh HABBIKAMH TMOJy4YeHUS WHGOPMAIUU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH MOWCK, aHAaJM3,
CHUCTEMATHU3AIMI0 U WHTEPIpETalni0 WH(OpMAIUU pa3IWYHBIX BUIOB U (QopM
MPE/ICTaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HMH(POPMAIINH;

UCIIOJIB30BaTh  CpeICTBa  WH(DOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHWNM JSPrOHOMHMKH, TEXHHUKH OE€30IMacHOCTH,
TUTUEHBI, pecypcocOepekeHusl, TPaBOBBIX U  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTbl (PU3MUYECKOTO COAEpKaHUA B Pa3IUYHbIX (opMarax c
y4€TOM Ha3HAYCHUST HHPOPMAIIUU | TIEICBOW ayTUTOPHH, BEIOUpAs ONITUMAITEHYIO
dbopMy TIpeCcTaBICHUS U BU3yaIU3aIiH.

KoMmyHuKaTHBHBIE YHUBeEpPCcaJIbHbIEe YueOHbIe 1elCTBUA:
OCYIIECTBISATh OOIIEHHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOUH
NS TEIbHOCTH;



pacro3HaBaTh NPEANOCHUIKM  KOH(MIUKTHBIX CUTyalldd M  CMST4arh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MOHUMAaTh U HMCIOJb30BaTh MPEUMYILECTBA KOMAHJIHOM M WHJIHUBUYaJIbHOU
paboThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C ydé€ToM O0OmHUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YJIEHA KOJIJIEKTUBA;

NpPUHUMATh 1€IM COBMECTHOM  JEATEIIbHOCTH, OpraHU30BbIBaTh U
KOOPJAWHUPOBATh JACHUCTBUA NO €€ NOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBU,
pacmpenensiaTb pojad ¢ y4E€TOM MHEHHH YYaCTHHKOB, OOCYXXIaTh Pe3yJbTaTh
COBMECTHOM paboThI;

OLICHMBAaTh KAaue€CTBO CBOEr0 BKJIAJa M KaXJOTO yYaCTHHMKAa KOMAaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[pejaraTb HOBBIE MPOEKTHI, OLEHHMBATh WJAEHU C NO3UIUHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJICHHE B Pa3JIMYHbBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MMO3HABATENbHYIO ACSTENBHOCTh B 00JACTH
GuU3MKM U acCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3a/1a4, TUTaH BBHIMOJHEHUS MPAKTUYECKONW pabOoThl ¢ YUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

paciupsTh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHHUBATbH MPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAULMHA B 00IacTH
(bU3HKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTENBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJaJeTh  HABbIKAMU  IIO3HABATEJIbHOM  pediekcud Kak  OCO3HaHHUSA
COBEpLIAEMBIX JECHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUM;



WCIIOJIB30BaTh MPUEMBI peIIeKCHH I OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pelIeHuS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO IPUHUMATH PEIICHUS IO HX
CHUKCHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TIPU aHAIM3Ee pe3yIbTaToOB
NEeSTENHHOCTH;

MPUHUMATh ce0sl, MTOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX IIPH aHAM3Ee pe3yJIbTaToOB
NEeSATENHHOCTH;

MPU3HABATH CBOE MPaBO ¥ MPABO APYTUX HA OMIHOKH.

B mporecce mocTrkeHHs] JTMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBbI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHUs Yy OOyYarOUTUXCs
COBEPILICHCTBYETCS AMOITMOHAIIbHBIN WHTEJUICKT, TIPEAIOIar afo I
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHHME, BUJIETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOW dMOIMOHAIILHON CEPHI,
OBITh YBEPEHHBIM B cele;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJIalTHPOBAThCA K
AMOIMOHATLHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIECH CTPEMJICHUE K JIOCTHKCHUIO 1N U
yCHexy, ONTHMH3M, WHHUIMATUBHOCTb, YMEHHE JCHCTBOBATH HMCXOIS M3 CBOHX
BO3MO>KHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh IMOIIMOHATBLHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUM OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMAJIBbHBIX HABBIKOB, BKIIFOYAIOIIMX CITIOCOOHOCTh BBICTPAUBaTh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITE HHTEPEC U pa3peIiaTh KOHPIUKTHI.

NNPE/IMETHBIE PE3YJIBTATbBI

K xoniy oOyuenus B 10 kjacce mpeaMeTHbIe Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMNXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (Pu3NKU B (HOPMUPOBAHHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOM TEXHUKU H
TE€XHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIHOJIEH;

YYUTBIBATh TPAHUIIBI TPUMEHCHHS H3YYCHHBIX (U3UUYCCKUX MOJCICH:
MarepualibHas TOYKa, HHEpIMaJIbHAs CUCTEMa OTCuéTa, aOCOJIFOTHO TBEPAOE TEIO,
WJICAIbHBIN a3, MOJEIIN CTPOECHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJN, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MPU pelIeHn: (PU3NIECKUX 3a/1ad;



pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOLECCH) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAHMKHU, MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOCHMS BELIECTBA U
ANEKTPOJAVUHAMUKHU:  PAaBHOMEPHOE M PABHOYCKOPEHHOE  MPSMOJIUHEWHOE
JBWKEHUE, CBOOOJHOE TMaJeHUE TeJ, JBWKEHUE M0 OKPYKHOCTH, HHEpLUS,
B3auMojieicTBue Tel, Tuddy3us, OpOyYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUAKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00bEMA TeJ MPU HarpeBaHUM (OXJIAXKICHUH ), TETNIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAIUs, IUIABJIICHHE, KPUCTAJUIM3aLUs, KUIICHUE,
BJIQYKHOCTbh BO3/1yXa, IOBBIIICHUE TABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cocyle, CBSI3b MEXKIYy IapaMeTpaMu COCTOSIHHMA Tra3a B HU30IPOILECcCaXx,
AIIEKTPU3ALUS TN, B3aUMOACICTBUE 3aps/I0B;

OINHCHIBATh MEXAHWYECKOE JBUKEHHUE, HCIOJIb3Ys (PU3MUECKHE BEINYUHBIL:
KOOpJIMHATa, MyTb, INEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEpPrus, MOTEHUHUAJIbHAS DHEPIUs, MEeXaHW4decKas
paboTa, MexXaHM4YecKass MOIIHOCTh; NpPU OINUCAHWU NPaBUIBHO TPAKTOBATH
(Gu3NYECKU CMBICT HCIHOJB3YEMBbIX BEIMYUH, UX OOO3HAUEHUS M EIUHUIIBL,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYI (PU3NYECKYIO BEIUYMHY C APYTUMHU
BEJINYNHAMU;

ONUCHIBATh M3yYECHHbIE TEIUIOBbIE CBOMCTBA TE€JI M TEIUIOBBIE SBJICHUS,
UCTIONIb3Yysl (PU3MYECKUE BEIIMYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasl SHEPIUsl XaOTHYECKOr0 IBH)KEHHS MOJIEKYJI, CPEIHEKBaApATUYHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSs 3HEprus, padbora rasa,
KO3 (PUIIMEHT TMOJIe3HOTO JEWCTBHS TEIJIOBOTO JBHUTaTelsl; MNpH ONUCAHUU
IpaBUWIbHO TPaKTOBaTh (U3UYECKUH CMBICT MCHOJB3YEMbIX BEJIMYUH, HX
000O3HAUeHHUs W E€OUHULBI, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(pU3HYECKYIO BEIUYUHY C IPYTUMHU BEINYNHAM;

ONMCBIBATh U3YUYECHHBIE FJIEKTPUUECKUE CBOKCTBA BEIIECTBA U AIEKTPUYECKUE
sBJICHUS (IIPOLIECCHI), UCTOJIb3Ys (PU3MYECKHUE BETUUYHMHBI: AJIEKTPUUECKHUI 3apsi,
ANEKTPUUECKOE MOJIe, HANPSHKEHHOCTD MMOJIsl, MOTEHLUAN, Pa3HOCTh MOTEHIIUAJIOB,;
OpU ONHCAHUM TMPABWJIBHO TPAKTOBATh (PU3MUECKHI CMBICI HCIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUCHHUS W EIAUHMIIBI; YKa3blBaTb (OPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO BEJIMUYHUHY C APYTUMH BEIMUYUHAMY;

aHAJIM3UPOBATh (PU3NYECKHUE IMPOILECCHl U SBJICHUS, UCHOJIb3YsS (PU3NYECKHE
3aKOHBI Y IIPUHIUIIBLI: 3aKOH BCeMUpPHOTro Tarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHEHUsl MEXaHWYECKOW DSHEpPruH, 3aKOH COXPAaHEHUs HMIIYJIbCa,
NPUHLHUIN CYNEPNO3ULUNA CHJI, MPUHIUII PABHONPABUS HHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEHENW KMHETUYECKOW SHEPIUM TEIUIOBOTO ABUKEHUS MOJIEKYII C
aOCOJIOTHOM TEMIIepaTypoM, MEPBbI 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHEHHS
IIEKTPUYECKOT0 3apsja, 3akoH KylloHa, Ipu 3TOM pas3ivyarh CIOBECHYIO



(GOpMYIMPOBKY 3aKOHA, €0 MaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS (IpaHHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE NPUHLMIIBI JEHCTBUS  MalllMH, NpUOOpPOB U
TEXHUYECKUX YCTPOWCTB; pa3auyaTh YCIOBHS MX O€30MacHOr0 HCIOIb30BaHUS B
TIOBCEIHEBHOM KU3HU;

BBIMOJHATh JKCHEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSMBIX M KOCBEHHBIX W3MEPEHUH, IPU 3TOM
(dopMynupoBaTth mpoOieMy/3ajadyy M TUIOTE3Y Y4YEOHOro HKCIEPHMEHTa,
coOUpaTh YCTaHOBKY W3 MNPEIJIOKEHHOIO0 00OpYIOBAaHMS, MPOBOAUTH OMNbBIT U
(dbopMyIMpOBaTh BEIBOJBI;

OCYIIECTBJISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEJIMYHUH, IPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEPEHUs U MCIOJIb30BaThb HU3BECTHHIC
METO/Ibl OIIEHKH MOIPEUTHOCTEN U3MEPEHU;

UCCIIEIOBAaTh  3aBUCUMOCTHM  MEXAY  (PU3UYECKMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHUI, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(¢uKcHUpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIMYUH B
BUJI€ TaOINIl U TpauKOB, A€TIaTh BBIBOABI IO PE3YJIbTaTaM MCCIIEA0BaHNUS;

cobyroaaTh npaBuiaa 0€30MacHOTO TPyJa NP MPOBEICHUM HCCIEOBaHUI B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIEOBATENbCKOM W MPOEKTHOU
JEATENBHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000pyIOBaHUS,

pemats pacuéTHble 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJENbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3a/1aun
BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3HMUECKHE BETUYMHBI U (HOPMYIIHI,
HEOOXOUMbIe JUIsl €€ pelleHus, MPOBOJUTH Pacu€Thl M OLIEHUBATH PEaIbHOCTh
MOJIy4YE€HHOTO 3HaueHusl (U3NYECKOMN BETNUUHBI;

pelaTh KaueCTBEHHBIE 33aUi: BHICTPAUBATh JIOTHYECKU HETPOTUBOPEUUBYIO
LENOYKY pPACCYXIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
buszndecKue IBICHUS;

UCIOJb30BaTh  MpPU  pELIEHUH  ydyeOHBIX  3aJad  COBpPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
Y IPEICTaBIICHU YYEOHOW U HAy4YHO-MOMYJSIPHON MH(POPMALINH, MOTYYEHHOU M3
pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAM3UPOBATH MOIyYaeMyto HH(OPMALIHIO;

IPUBOIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUl;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ui obecrieyeHus: 6€30MacHOCTH MPH OOpPAICHUH ¢ MPUOOPAMH U TEXHHYECKUMHU



YCTPOWCTBAMH, JIJISi COXPAHEHUS 37I0OPOBbSI M COOIOICHUSI HOPM JKOJOTHUECKOTO
MOBEJICHUSA B OKPYKAKOLIEH CpeE;

paboTaTh B Tpynme C BHIMIOJTHEHUEM pa3JIMYHBIX COIMAJIBHBIX POJIEH,
IJIaHUPOBaTh palbOTy TPYIIbI, pPalMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
MJIAaHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSAX, aJI€KBATHO OLICHUBATH
BKJIa/] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PELICHUE pacCcMaTpUBAEMOU MPOOIEMBI.

K xoniy oOyuenus B 11 kjacce mpeaMeTHbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMNXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POpMUpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpa, B PA3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON HEATEIIBHOCTU JIIOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3HUecKoil KapTUHBI MUPA;

YYUTBIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (U3UYECKUX MOJCICH:
TOYCUHBIN AIEKTPUUECKUN 3apsil, JIyd CBETa, TOUCUHBI UCTOUYHHUK CBETA, siJepHas
MOJIeNTb aTOMa, HYKJIOHHas MOJENIb aTOMHOTO spa TMpH penieHUuH (PU3NIeCKux
3a/1ad4;

pacrio3HaBath (U3MYECKUE SBICHUS (MPOLECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB DJICKTPOJIMHAMUKHN U KBAHTOBOW (DU3UKH: DJIEKTPUUECKAsl MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHUCTBUSI TOKA, B3aMMOJICHCTBUE
MarHuTOB, DJICKTPOMarHUTHas WHAYKIHWS, JACHUCTBUE MArHUTHOrO TIOJSI Ha
MIPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJEOaHUs W
BOJIHBI, MPSMOJIMHEMHOE PaCIpOCTPAHEHUE CBETA, OTPAKEHUE, MPEIOMIICHUE,
untepdepennus, audpakuus W MOOJApU3aAlMS  CBETa, JUCHEPCHUS CBETa,
dboToanekTpudeckuii 3P dexT (poTodaddheKT), CBETOBOE AaBICHNEC, BOSHUKHOBCHUE
JMHEWYaTOro CHEKTpa aTromMa BOJOPOJla, €CTECTBEHHAass W HMCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OTNHUCHIBATh W3YUYCHHBIC CBOWCTBA BelIeCTBa (PJICKTPUUYECKUE, MArHUTHBIC,
ONTUYECKHE,  DJICKTPUUYECKYI0  MPOBOJMMOCTh  Pa3MYHBIX  Cped) U
JIEKTPOMArHUTHBIC SBJICHUS (TIPOIECCHI), MCTONB3YS (U3UYECKUE BEIMYUHBI:
AIEKTPUYECKUI 3apsijl, CHJIa TOKA, DJIEKTPUUYECKOE HANPSKEHUE, DIICKTPUUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTCHIIMAIOB, JICKTPOJBMKYINAsl CHia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJs, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYIIKH, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO TMOJeH, MEepHoJl M YacToTa
Kojebannii B KoysieOaTeTbHOM KOHTYpe, 3apsii W CHiIa ToKa B IIpolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHYECKAsl CHWJIAa JIMH3BI, TIPU ONHCAHWUW TPABUIBHO TPAKTOBATH (PU3MUECKUI
CMBICI HCIOJB3YEMbIX BEJIMYMH, MX OOO3HAYCHUS U €AUHUIIBI, YKa3bIBaTh
dbopMysBl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYMHY C JAPYTUMHU
BEJINYNHAMU;



ONUCHIBATh M3YyYCHHBIE KBAHTOBBIC SBICHUS M MPOLECCHI, HCIOIb3YS
dbu3nuecKkrue BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, YHEPTUs U UMITYJIbC (POTOHA, MEPUOJI TOypacajia, SHEPTHs CBI3U
aTOMHBIX SiFIep, NpPU ONUCAHUM TMPABWIBHO TPAKTOBAaTh (HU3UYECKUN CMBICI
UCIIOIb3YEeMbIX BEIUYUH, MX OO0O3HAYCHUS] U EIUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONIUE JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYWHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBI,

aHAJIM3UPOBATh (PU3UYECKHUE TMPOIECCHl U SIBJICHUS, UCIOJIb3Ys (U3HUECKHE
3aKOHBI ¥ MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlJIeILHOTO
COCMHEHUA MPOBOJAHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH 3IEKTPOMAarHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEWHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, YpaBHeHHE OWHINTEeHHaA s doTodrddexra,
3aKOH COXPAaHEHUs JHEPrUH, 3aKOH COXPAHEHHUs MMITYJIbCa, 3aKOH COXPAaHEHUs
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHsS] MAacCOBOTO 4HMCIa, MOCTynaTel bopa,
3aKOH PAJMOAKTHBHOTO pacmhaja, IpHu 3TOM Pa3indaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHa, €ro MaTeMaTUYECKO€ BBIPAKEHHE M YCJIOBHUS (TpaHUIBI, OOJIACTH)
MIPUMEHUMOCTH;

ONPECIIATh HAMPABJICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJIsI TPOBOAHUKA
C TOKOM, cuiibl Ammnepa u cuiibl Jlopenna;

CTPOUTh W OMHCHIBaTh H300paKEHUE, CO3/1aBAEMOE IUIOCKAM 3€pKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI 10 HCCIEIOBAHUIO (DU3MYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopMmynupoBaTh MmpoOiieMy/3aadyy ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEJIOKEHHOTO O0OpYyJOBaHMS, MPOBOAUTH OIBIT U
(dbopMyIHpOBaTH BHIBOIBI,

OCYILIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, IPU
STOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/bl OLICHKH MTOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBATh 3aBUCUMOCTH (U3MUECKUX BEIWYUH C HCIOJIb30BAaHUEM
OpSIMBIX M3MEPEHUI: MpPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUYECKUX BEIMYUH B BUJE TAOJUIl U
rpadMKoB, eJIaTh BBIBOABI [0 PE3yIbTaTaM UCCIICIOBAHUS;

coboaaTh npaBuiaa 0€30MacHOTO TPyJa NP MPOBEICHUM HCCIEOBAHUI B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOW W IMPOEKTHOU
JESATENBHOCTH C MCIOJIB30BAHUEM H3MEPHUTENBHBIX YCTPONUCTB U JTAOOPATOPHOTO
000pya0BaHUS,

pemath pacy€THBIC 3a7a4d C SIBHO 3aJaHHON (U3WYECKOW MOJIEIBIO,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu



BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (POPMYJIBL,
HEOOXOUMbIe JUIsl €€ pelleHus, MPOBOJUTH PacuéThl M OLIEHUBATH PEaIbHOCTh
HOJIy4YE€HHOT0 3HaueHus (PU3NYECKOMN BETNUNHBI;

pelmaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTHYECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYKICHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCCKHE SIBICHNUS,

UCIOJb30BaTh  MpPU  pEIIEHUH  ydyeOHBIX  3aJad  COBpPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUIsSl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
Y TPEICTaBIICHUs YYEOHOW W HAy4YHO-MOMYJSIPHON MH(POPMALINH, MTOTYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATD MOIyIaeMyI0 HH(POPMAIIUIO;

OOBSCHATh MNPHUHLMIBI JEHCTBUS MallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3iuyaTh YCJIOBUS UX O€30MAaCHOTO MCIOIb30BaHUS B MOBCEAHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IIPOLIECCOB OKPY’KAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3MKE B MOBCEAHEBHON >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpaILEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, NIl COXPAHEHUsI 3OPOBbsSI M COOJIIOIEHUSI HOPM 3KOJIOTHUYECKOTrO
MOBE/ICHUS B OKPYKAIOLIEH CpeE;

paboTaThb B TIpyHIe C BBIIOJHEHUEM pa3IMYHBIX COLHUAIbHBIX pOJIEH,
IUIAaHUPOBaTh pabOTy TIpPyNIbl, PALUOHAIBHO pacHpeleisaTh OO0S3aHHOCTH U
IJIAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne i/

HaumeHoBaHue pa3/ieioB U TeM

NporpaMMbl

KoanuyecTBo 4acoB

Bcero

Paznea 1. PU3UKA U METO/IbI HAYYHOI'O IIO3HAHUA

1.1

dusnka n MCTOABI HAYYHOT'O ITO3HAHUWA

Wroro no pasneny

Paszgen 2. MEXAHUKA
2.1 Kunematuka
2.2 Jnaamuka
2.3

3aKOHBI COXPAHCHUS B MCXAHUKEC

Uroro no pazgeny

Pasnea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJIUHAMHUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM

3.1

3.2

3.3

TEOPHUH

OCHOBEI TEPMOIAUHAMUKHN

ArperaTHbIE COCTOSIHHS BEIIECTBA.

®da3oBbI€ MEPEXOIBI

2

18

9

10

KonTpoJbHble
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uu¢posBbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72



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

Htoro no pazneny

Paznen 4. JIEKTPOANHAMUKA
4.1 DneKTpocTaTHKa

49 ITocTostHHBIN dNEKTpUYECKUN TOK. TOKHM B
' Pa3IMYHBIX Cpeax

Htoro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

24

10

12

22

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72



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

11 KITACC

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

Pazpea 1. JIEKTPOJJUHAMUKA

11 MarnuTtHoe moJjie. DIeKTpOMarHUTHasT
' UHIYKIHS

Uroro no pazgeny

Pa3nea 2. KOJIEBAHU S 1 BOJIHbBI

Mexanndeckue 1 SJICKTPOMAardHuTHLIC

2.1
KoJIeOaHus
59 MexaHu4ecKue 1 dJIeKTPOMarHUTHEIE
' BOJTHBI
2.3 Onruka

Htoro no pazneny

KoanuecTBo 4yacoB

Bcero
padoThI
11 1
11
9
5 1
10
24

Paszea 3. OCHOBBI CIEIIUAJIbHONU TEOPUU OTHOCUTEJBHOCTH

3] OCHOBBI crnernuaabHOM TCOpHUU

OTHOCUTCJIBHOCTHU
Uroro no pazgeny

Pa3znena 4. KBAHTOBAS ®PU3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKA

4.2 Crpoenue aroma

4 1

KonTpoJsbHble

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7141c97c¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41¢97c¢

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

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

bubmuoreka [JOK
https://m.edsoo.ru/7141c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

bubmuoreka [JOK



https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO 5

Hroro no paszneny 15
Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7

Uroro no pazgeny 7

Paznea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O06o0maroree MOBTOPEHUE 4
Uroro no pazgeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

https://m.edsoo.ru/7f41c97¢

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢97¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41¢97c¢



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

10 KVIACC
Ne
wn Tema ypoka

®du3nka — HayKa o0 MPUPOJIE.
HayuHble MeTo1bI TO3HAHUS
OKPYKaIoIIero Mupa

Posb 1 mecTo $pusuku B
($hopMHUpPOBAHUH COBPEMEHHOM
Hay4YHOW KapTHUHBI MUDA, B
MPAKTUYECKOM IEeSITEILHOCTH JIIOICH
MexaHnueckoe JBHKEHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO
nemxkenusd. [lepemenienne, CKOpoCTb,
YCKOpEHUe

PaBHOMEpHOE IIPSIMOJIMHEWHOE
JBUKECHHE

PaBHOYCKOpeHHOE NPSIMOIUHENHOE
JBUKEHUE

CBobOoHOE najzieHue. Y CKOpeHne
¢BOOOIHOTO IMaICHUS
KpuBosnHeliHOE 1BUKEHUE.
JIBM>KE€HHE MaTepUaabHOM TOYKH 110
OKPYXHOCTHU

HpI/IHLII/IH OTHOCHUTEIbHOCTHU I anues.

KoanuyecTBO 4acoB

Bcero

KonTpoJabusbie
padoThI

IIpakTHYecKkue
padoTbI

Jlara
U3yYeHHs

DJIEKTPOHHBIE
nu@poBbie
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c33e6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3508

bubmuoreka [JOK
https://m.edso0.ru/ff0c3620

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c372¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3ada

bubmuoreka [JOK


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

10

11

12

13

14

15

16

17

NHepumnanbHble CUCTEMBI OTCUETA.
ITepsslii 3ak0H HproTOHA

Macca tena. Cuna. [Ipunmun
CyIepro3uuuu cuil. Bropoi 3akoH
HproroHna 11 MarepraibHOM TOUKHU

Tpetwnii 3akoH HproToHa 11151
MaTEPHAIBLHBIX TOYECK

3aKOH BCeMHUpHOTO TsAroreHus. Cuna
TsoxecTH. [lepBas kocMuueckas
CKOpPOCTb

Cuna ynpyrocru. 3akoH ['yka. Bec
Tena

Cuna tpenus. KoaddummeHt tpenusi.
Cuuta COTTpOTHBIICHUS TIPH JIBHKEHUH
TeJa B )KUIKOCTHU HITH ra3e

[TocTynarenbHOE U BpaliaTebHOE
JIBIDKEHHUE a0COIFOTHO TBEPIOTO Tea.
Mowment cuibl. I1nedo cunbl. YcnoBus
paBHOBECHS TBEPJIOTO TeEIIa

HMMiynsc MaTepualbHON TOUYKH,
CUCTEMBI MaTepUAIbHBIX TOUEK.
Wmnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE NBMKCHHE
PaboTa 1 MOUTHOCTH CHIJIBI.
Kunernyeckas 3Heprusi MaTepuajbHON
ToukH. Teopema 00 U3MEHEHUH

KMHETUYECKOU SHEPrUU

IToTreHumanbHas SHEPrUs.

https://m.edsoo.ru/ff0c3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3d00

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c3el8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3{76

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [JOK


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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19

20

21

22

23

24

[ToTeHIManbHASI SHEPTHS YIIPYTO
ne(OPMHUPOBAHHON NPY>KUHBI.
[ToTeHIManbHAsE SHEPTHS TeNa BOJIN3U
MOBEPXHOCTU 3eMJIU

[ToreHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuiibl. CBsA3b paboThHI
HETOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW YHEPTHU CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKOU
SHEPIUU

JlaGopatopHas pabota
«HMccnenoBanue cBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEXaHMYECKOW YHEPTUU
TeJIa Ha IPUMEPE PACTSHKCHHUS
PE3MHOBOTO KTyTa

Konrponbnas padora no Teme
«Kunemaruka. /[nnamuka. 3aKOHbI
COXPAHCHHS B MEXAHHKE)

OCHOBHBIE TIOJI0KEHUST MOJIEKYJIISIPHO-
KWHETUYeCKol Teopun. bpoyHoBCcKoe
nwkenue. Auddysus

XapakTep ABUKECHUS U
B3aMOJICHCTBHS YaCTHII BEIESCTBA.
Mopenu cTpoeHHUsI ra30B, KUIKOCTEN
Y TBEPIBIX TENI

Macca moneky:n. Konuyecto
BemiectBa. [locrosHHas ABoraapo
TennoBoe paBHOBecue. TeMiepaTtypa
u e€ uzMmepenue. lllkana remneparyp

https://m.edsoo.ru/ff0c461a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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26

27

28

29

30

31

32

33

34

Lenbcus

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TeMIepaTrypa Kak Mepa
CpeHEN KNHETUYECKON YHEPTUH
JIBMOKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeiipona

3axoH JlampToHa. I'a30BEIC 3aKOHEI

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH MEKIY
napamMeTpaM# COCTOSIHUS
pa3peKeHHOTO raza»

W3omporieccsl B HI€aIEHOM Ta3e U UX
rpadguveckoe mpecTaBIeHNe

BuyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
croco0xnI €€ n3menenus. Koanuectno
TEIJIOTHI U paboTta. BHyTpeHHS s
SHEPrusi OJHOATOMHOIO UJICATHHOTO
rasa

Buasl Temionepenaun

VY nenpHas TEIIOEMKOCTD BEILIECTBA.
KonuuecTBo TemaoTel npu
Tertonepenaye. AauabaTHBIN Ipoiecce
IlepBblil 3aKOH TEPMOAVMHAMUKH U €TO

MPUMCHCHHUEC K U30IIpoLcccamM

Heob6paTumocTs nporeccoB B

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4fde

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5¢36

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5¢36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5efc

bubmuoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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35

36

37

38

39

40

41

42

43

44

45

npupoae. Bropoi 3akoH
TEPMOJAMHAMUKU

[Tpunun gevicteus u K111 Tennosoi
MaIlINHBI

[uxn Kapuo u ero KII/]

OKOJIOTUYECKHE HpO6JIeMBI
TCIIJIOOHCPICTUKHA

O6o06maromuii ypok «MosekyasipHast
¢uznka. OCHOBBI TEPMOTMHAMUKI

Konrponbnas padora no Teme
«Momnekynsipaas pusuka. OCHOBBI
TEPMOIMHAMHKID

[TapooGpazoBaHue U KOHACHCALMSL.
Hcnapenue u kurexnue

AOCOII0THAs M OTHOCUTEIbHAS
BJIQXKHOCTH BO3ayxa. HaceieHHbIH
nap

Teépnoe Teno. Kpucramnmueckue u
aMmopdHbIe Tena. AHU30TPOIIHS
CBOMCTB KpHCTaLIOB. JKujakue
Kpuctaybl. COBpeMEHHbIE MaTepHAaIbI

[InaBneHue u KpucTaIU3aIusI.
VY nennHas TEIIIOTA INIABICHUS.
CyOnmumarius

YpaBHeHHE TEIJIOBOTO OanaHca

OnexTpuzanus Tea. DINEeKTPUIECKU
3apan. JlBa Buaa 3JIEKTPUYECKUX

https://m.edsoo.ru/ff0c6230

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [{OK
https://m.edsoo0.ru/ff0c6938

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmorekxa [IOK
https://m.edso0.ru/ff0c63b6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c65{0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6820

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6bcc
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54

3apsJi0B
[TpoBOAHMKY, TUANEKTPUKH U
MOJTyIPOBOIHUKU. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsaa

BsaumopeiictBue 3aps/10B. 3aKOH
Kynona. To4ueuHbIN 2JIEKTpHUYECKUI
3apsn

Hanpssk€HHOCTB 3JIEKTPUYECKOro
noJist. [lpuHnun cynepno3unuu
ANEKTPUYECKUX TToNeH. JInnun
HANPSKEHHOCTH

Pabota cuit 3IeKTpoCTaTuIecKoro
noid. [Torennman. PasHocts
HOTEHIIUAIOB

HpOBOI[HI/IKI/I " JUDJICKTPUKU B
SJICKTPOCTATUYICCKOM IT0JIC.
I[I/IE)JIGKTPI/I‘IGCKEISI MMPOHUIIACMOCTb

OnexrpoémkocTs. KonneHcarop

DNEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsyKEHHOTO
KOHJIEHCaTopa

Jlaboparopnast pabota "U3mepeHue
AIEKTPOEMKOCTH KOHAeHcaTopa"

[IprHIMD AEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIIBHOTO
arrapara, CTpyMHOro mpuHTEpA.
DJIeKTPOCTATUYECKAs 3alUTA.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6ced

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6df2

bubmuoreka [JOK
https://m.edso0.ru/ff0c6100

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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57

58

59

60

61

3azeMiIeHHE AIIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHUSI €TO
cymiectBoBaHud. [IoCTOSHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conporusnenue. 3akoH OMa 1ist
yJacTKa Lenu

[TocnenoBarenbHOE, NapaIeNbHOE,
CMEIIaHHOE COEIMHEHHE
npoBoJHHKOB. JlabopaTtopHas paboTa
«M3y4yeHne cMeIaHHOTO COeIMHEHUS
PE3UCTOPOBY

PaboTta 1 MOUTHOCTB 3JIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

3axon OMa 11 NOJIHOM (3aMKHYTOI1)
anekTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«3mepenune DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHETO CONPOTUBICHUS

DIIeKTPOHHAsS MPOBOIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCHUMOCTD
COIMPOTHBIICHUS METAIJIOB OT
Temmeparypbl. CBEpXIPOBOIUMOCTh

DNEeKTPUYECKUN TOK B BAKyyMe.
CBoliCTBa 3JIEKTPOHHBIX ITyYKOB

[ToynpoBoHUKH, X COOCTBEHHAS U

nprUMecHast IpoBoUMOCcTh. CBONCTBA
p—n-nepexona. [lomynpoBogHUKOBBIE
npudOopbI

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c7410

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



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

62

63

64

65

66

67

68

DIEKTPUUECKHIA TOK B paCTBOPAX H
pacrmiaBax 3JIeKTPOIUTOB.
DIEKTPOTUTHYECKAS TUCCOIUAIINS.
DIIEeKTPOIHN3

DJEKTpUUYECKNI TOK B rasax.
CamMocTosATeNnbHBIN U
HECaMOCTOSTENbHBIN pa3psal. MoaHus.
IInazma

DexTpuyeckrue npudopsl U
YCTPOICTBA U UX MPAKTUYECKOE
npuMmeHeHue. [IpaBuna TeXHUKU
0e30MmacHOCTH

O06o0maromuii ypok
«INEeKTPOAUHAMUKAY
KonTponbHas pabota no teme
«nektpocratuka. [locTosHHBII
aneKTpuueckuii Tok. Toku B
Pa3IMYHBIX Cpeax»

Pe3epBublii ypok. KonTposibHas
pabota o Teme "DieKTpoAMHAMHUKA"

PezepaHublil ypok. O0o0maronmii ypok
no reMaM 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/ff0c82ba

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c861fc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6¢



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne
n/n

Tema ypoka

ITocTosiHHBIE MATHUTEI K UX
B3auMoOeiicTBHE. MarHuTHOE II0JIE.
Bektop MarHuTHOM MHAYKUMH. JIMHII
MarHUTHON MHIYyKIUU

MarauTHO€E 1oJie MPOBOIHHUKA C
TokoM. OnbIT DpcTena.
BzaumopeiicTBre MpOBOHUKOB C
TOKOM

JlaGopatopHas pabora «3yuenue
MarHUTHOTO TIOJISI KATYIIKU C TOKOM)

JlelicTBME MarHMTHOTO ITOJIS HA
IIPOBOAHMK C TOKOM. Cuita Amnepa.
JlaGopatopHas paboTa
«HccnenoBanue neucTBUS
MIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JleicTBME MarHuTHOTO TOJISI Ha
JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabota cuibl
Jlopenua

OnekrpomarauTHas HHAyKus. [lotok
BEKTOpa MarHuTHoU uaaykuuu. J/1C
WHIYKIHUH. 3aKOH 3JIEKTPOMArHUTHOMN

KoanuecTBo 4acoB

Konrtpoabnbsie IIpakTnueckmue

U3y4YeHHs

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9778

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bubmmorexa [JOK
https://m.edsoo.ru/ff0c9ac0

bubmmorexa [JOK
https://m.edsoo.ru/ff0c9df4



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

10

11

12

13

14

naaykunu dapanes
JlaGopaTopHnas pabota

«I/ICCJ'ICILOBaHI/IC SABJICHUSA
BHGKTpOMaFHI/ITHOﬁ HWHAYKIOUN

NHayKTUBHOCTB. SIBIEHUE
camouHaykiuu. 31C caMOMHIYKIIUH.
OHeprusi MarHUTHOT'O MOJIsI KATYILIKH C
TOKOM. DJIEKTPOMArHMuTHOE I0JIE

TexHuueckue yCTponucTBa U X
IIPUMEHEHHE: IIOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJBUTATENb,
YCKOPHUTENH JIEMEHTAaPHbIX YaCTHII,
MHIYKIMOHHAs 1I€Yb

O6o0matromuii ypok «MarHutHoe
I10JI€C. BHGKTPOMaFHI/ITHaSI HUHIOYKIOUS

KonTponbHas pabota o Teme
«MaruuTHoE T0JI€E.
DneKTpOMarHuTHasi UHAYKIUS»

CB0OOIHBIE MEXAHUYECKIE
kosebanus. ['apmoHnyeckue
KoseOaHus. YpaBHEHHE
TrapMOHUYECKUX KOJeOaHHIH.
[IpeBpaiienue suepruu
JlaGopaTopHnas pabota
«MccnenoBanue 3aBUCUMOCTH
neproja Mallblx Kosie0aHuii rpy3a Ha
HUTH OT JJTUHBI HUTH U MaCChI TPy3a»

Koneb6arenbublit koHTYp. CBOOOAHBIE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cal 50

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cab82

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

but6mmoreka [{OK
https://m.edsoo.ru/ff0caf06

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

20

ANIEKTPOMArHUTHBIC KOJeOaHus B
UJeaIbHOM KOJIeOaTeTbHOM KOHTYPE.
AHanorus Mexay MEXaHUYECKUMHU U
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMHU

®opmyna Tomcona. 3akoH
COXPAHEHHUsS PHEPTUU B UJI€ATTBHOM
KoJebaTeTbHOM KOHTYpE

[IpencraBienue o 3aTyXarnmx
KoseOaHusx. BelHyXIeHHBIC
MexaHHueckue konebanus. Pezonanc.
BBIHy)KIIeHHBIe SJICKTPOMArHUTHBIC
KoseOaHus

[Tepemennblii Tok. CHHYCOMIATBHBIN
IEpPEMEHHBIN TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKa. AMILJIUTYIHOE U
JICACTBYIOILIEE 3HAYECHHUE CUIIBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IponssoacTso,
nepenaya u norpedieHue
ANEKTPUYECKON SHEPTUU

Y CTpolCTBO M MPAKTUYECKOE
MIPUMEHEHHE AIEKTPUYECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JUHHH 3eKTponepeaad

DKOJIOTUYECKHE PUCKU TIPU
MIPOM3BOICTBE IEKTPOIHEPTHH.
KynbsTypa ucnonabp3oBaHus
AIIEKTPOIHEPTUH B IOBCETHEBHOM
KHU3HU

bubmmorexa [JOK
https://m.edsoo.ru/ff0cb9c4

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

but6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

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



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

22

23

24

25

26

27

28

29

30

MexaHn4yeckue BOJHBI, YCIOBUS
pactnpoctpanenus. [lepuoa. Ckopoctb
pacrpocTpaHeHus U JTMHA BOJIHBI.
[Tonepeunsie U TPOIOJIHHBIEC BOTHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Bricota ToHa. TemOp 3ByKa

DNeKTPOMarHUTHbBIE BOJHBI, UX
cBoiicTBa U ckopocTh. [Ikana
ANEKTPOMArHUTHBIX BOJH

[TpuHIIMIIBI paANOCBA3Y U
TCIICBUACHUSL. Pa3BI/ITI/I€ CpeZ[CTB
cBs3u. Pagnostokamus

Konrponsnas padora «Konebanus u
BOJTHBD»

[IpsimonuHEtHOE pacpocTpaHEHHUE
CBETa B OJJHOPOJIHOM cpene.
ToueuHbIil HICTOYHUK cBeTa. JIyd
cBeTa

OtpaxxeHue cBeTa. 3aKOHbI
oTpakeHus ceera. [locTpoenue
M300paXeHU B IMJIOCKOM 3epKaje
[Ipenomnenne ceera. [lonHoe
BHYTpeHHee oTpakeHue. [IpenenbHblii
yTOJI [IOJIHOTO BHYTPEHHETO
OTpaKCHHUS

JlabopaTtopHas pabota «3mepenue
[IOKa3aTesl MPEIOMIICHHSI CTEKIIa

JIunzsl. [loctpoenue n3obpaxxeHuil B

bubmuorexa [JOK
https://m.edsoo.ru/ff0cca54

but6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccfe)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc618

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd350

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd7{6

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cd67a

Bbu6nuoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

31

32

33

34

35

36

37

38

39

nuH3e. PopMyiia TOHKOH JIMH3BL.
YBenu4ueHue JUH3bI

JlaGopaTopHnas pabota
«HcciaenoBanue CBOMCTB
M300paXeHUI B TUH3AX)

Hucnepcus cBeta. CII0OKHBIN cOCTaB
oenoro cBeta. L[eT. JJaboparopras
pabora «Habmronenue aucnepcun
CBETa»

Wutepdepennms cera. Audpakius
ceta. Jnppaknuonnas pemerka

ITonepe4HOCTH CBETOBBIX BOJIH.
ITonspusanus ceera

OnTuyeckne MpuOOPHI M YCTPOMCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS

I'pann1Bl MPUMEHUMOCTH
KJIacCHYeCKOU MexaHuku. [locTynarsl
CIIeIMaTIbHON TEOPHUH
OTHOCHUTEIILHOCTH

OTHOCUTENHHOCTh OIHOBPCMCHHOCTHU.
3aMeI[J'IGHI/I€ BPEMCHHU U COKpalICHUC
JJINHBI

OHeprus U UMIYJIbC PEIATUBUCTCKOM
yacTULbl. CBS3b MACCHI C SHEPTUEN U
HMITYJIbCOM. DHEPIUsl MOKOS

Konrponsnas padora «OnTHKa.
OcHOBBI CIELIMANIBHOM Teopun
OTHOCHUTEIIHOCTH»

https://m.edsoo.ru/ff0cddle

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ced22

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cf862

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cfa42

bubmmorexa [JOK
https://m.edsoo.ru/ff0cfc68

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf610



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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41

42

43

44

45

46

47

48

49

®oronsl. opmyna [Inanka. Dueprus
U UMITYJIbC (POTOHA

OTKpbITHE U UCCIIEJOBAHUE
¢doroaddexra. OnbiTer A. T
CroneroBa

3akonbl porodddekra. YpaBHCHHE
OitamreriHa 11 poTodrddexra.
«Kpacnas rpanuma» porodddexra

Hasnenue cBera. OnwiTe [1. H.
JleOeneBa. XuMHUUECKOE IeHiCTBUE
cBeTa

TexHuueckue ycTpoucTea u
MPAKTUYECKOE MPUMCHEHUE:
(dboTorIeMeHT, POTOAATIHK,
COJTHEYHasI OaTapesi, CBETOIUOT

Permrenne 3agau mo reMe «JIeMEHTBI
KBAHTOBOW OIITUKN

Monenrs atoma TomcoHa. OnBITEI
Pezepdopna o paccessHUIO O-9aCTHII.
[InanerapHas Mmoaenb aToma

[Toctynater bopa

N3nyuyenue u norsiomenue GoToHOB
MpY NEPEXO0e aToMa C OJHOTO YPOBHS
SHEpPruu Ha Ipyrou. Buasl ciekTpos
BomroBele cBoiicTBa YacTHIl. BOTHEI
ne bpoiura. KopryckynspHo-
BOJIHOBOM Ntyanu3M. CIOHTaHHOE U

bubmuorexa [JOK
https://m.edsoo.ru/ff0cfel6

but6mmoreka [{OK
https://m.edsoo.ru/ff0cffc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d04a6

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d091a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0dOafa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0dOafa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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55

56

BBIHYKJACHHOC U3JTYYCHHUC

OTKpBITHE pATHOAKTUBHOCTH. OMBITHI

Pesepdopna no onpeneneHnio cocraBa

PAAUOAKTUBHOI'O U3JTYyYCHUA

CgoiicTBa anbda-, 6era-, ramma-
n3nydeHus. BiusHue
PaauOaKTUBHOCTH HA KUBBIE
OpraHU3MBbI

OTKpbITHE TIPOTOHA U HEUTPOHA.
N3oromel. Anbda-pacma.
DNEKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnaz. ['aMmma-uziydeHue

DHeprusi CBSI3U HYKJIOHOB B sI/Ipe.
Snepubie peakuuu. SnepHbii
peakrop. [Ipo6iieMbl, TepCIIeKTHBEI,
JKOJIOTUYECKHE ACTIEKTHI SI€PHOI
SHEPIreTHKU

OnemeHTapHble YacTULbl. OTKpBITHE
o3uTpoHa. MeTo sl HaOII0IeHUS U
pPErucTpaIy JIEMEHTAPHBIX YaCTHII.
Kpyrasiit cton «@yHaaMeHTaIbHbIE
B3auMoeiicTBUA. ENUHCTBO
(bu3MUecKoi KapTUHBI MUPaY

Bup 3sé3nnoro neda. Co3se3nus,
SIpKUE 3BE31IbI, TIAHETHI, UX BUIUMOE
neuxkenue. ConHeyHas cucteMa
Comnnne. ConHeuHast akTUBHOCTb.
Ncrounuk sneprun CosHIA U 3BE3]

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0fd2

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

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

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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61

62

63

64

3BE3bI, X OCHOBHEIE
XapaKTepUCTUKU. 3BE3/1bI [I1aBHOU
MoCJIeI0BaTeNbHOCTU. BHYTpeHHee
cTpoenue 3BE311. COBpeMEHHbIE
IIPEICTABIICHUS O IIPOUCXOKICHUU U
sporonny CoJtHIa U 3BE3

Muneunsiii [IyTe — Hama ['anakTuka.
[Tonoxenue u apuwxenue CosHua B
lNamakruke. ['anmaktukn. Y€pHbie
JBIPBI B IAPAX TaJaKTUK

Bcenennas. Pa30eranue rajnakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

Hepemennslie npo6aemMbl aCTPOHOMUU

KontponbHas paboTa «J1eMEHTHI
aACTPOHOMHUU U aCTPOPUIUKID)

O6o6maromuii ypok. Poib ¢usuku u
ACTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJIOTHYCCKOM, COIMAJIbHON 1
3THUYECKOH cdepax AesaTeIbHOCTH
YeJI0BeKa

O6o6maromuit ypok. Pois u Mecto
(GU3MKH ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O6o06maromuii ypok. Posb
¢uznveckoit Teopun B HopMUpOBaHUH
MPECTAaBICHUN O (PU3NIECKOM
KapTHHE MHpa



65

66

67

68

O6o6maromuii ypok. Mecrto
¢u3nUecKoi KapTUHBI MUpa B 001IeM
PSTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABIICHUNA O IPUPOJIC

PesepBHbIil ypok. MarautHoe nose.
DnEeKTpOMarHuTHasl MHAYKIHS

PesepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMaTIbHON TEOPHUH
OTHOCUTEIBHOCTH

Pesepnsrii ypok. KBanroBas ¢usnka.
DneMEeHTBl aCTPOHOMUU U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

68

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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