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IHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha ypOBHE CpPETHETO OOIIEro
o0pa3zoBaHus pa3paboTaHa HA OCHOBE MOJOKEHUW U TpeOOBaHUI K pe3ysbTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOW MporpaMMsbl, npeacTaBieHHbIX B OI'OC
COO, a Takxke c¢ yuérom denepalbHON padodeil mporpaMMbl BOCHUTAHUS U
KOHIICIMU TIpenoAaBanusi yuyeOHoro npeaMera «®uszuka» B 00pazoBaTEIbHBIX
OpraHu3anusIX Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
o0pazoBarenbHbIE MPOTPAMMBI.

Copepxanue mnporpaMMmbl 1o (u3MKe HampaBieHO Ha (HOopMUpPOBaHHE
€CTECTBEHHO-HAYYHOUW KapTHHBI MHpa obyuarommxcs 10-11 kimaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSATEILHOCTHOIO
noaxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIUYHOCTHBIM, MHPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTaM
o0Oy4eHHs, a TaKXe€ YYUTHIBAET HEOOXOAMMOCTb pealh3allii MEKIPEIMETHBIX
CBsI3eil (PUBMKKM C €eCTeCTBEHHO-HAy4YHBIMM Y4Ye€OHBIMU TMpeaMeramu. B Hel
OTIPEJICIISIFOTCS. OCHOBHBIC €M M3y4eHHS (PU3MKK HA YPOBHE CPEIHETO OOIIETo
oOpa30oBaHUs, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (DU3HKHU: JTNIHOCTHBIC,
MeTarnpeaMeTHbIe, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o pu3rke BKIIOYAET:

e TIUIAHUPYEMBbIC PE3YJIbTaThl OCBOCHHUS Kypca (pU3uKu Ha 0Aa30BOM YpPOBHE, B

TOM YHCJIE IPEAMETHBIE PE3yJIbTAThI IO rojiaM O0yUYEHUS,

e cojepkaHue yueOHOTo npeameTa « Du3nKay 1mo rojgaM o0ydeHusl.

®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYNas B
KayecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpy:xaromiem mupe. HIkoapHBIN Kypc PU3HKN — CUCTEMOOOPa3yOLIU
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, TTOCKOJIBKY (DH3UYECKre 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SIBIICHHWM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
buzndeckoir reorpadueld u actpoHomueid. Mcmonp3oBaHWE MW AKTHBHOE
NpuMeHEeHHEe (PU3UUeCKUX 3HAHUU  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUSI HOBBIX MATEpHAIOB C 33JaHHBIMH CBOWCTBAMHU U JIPYTHX.
W3yyenue Qu3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMUpOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpa OOydYaromwuxcs, B (pOpMHUPOBaHUE yYMEHUU MNPUMEHSThH
Hay4HBIM METO/I MO3HAHUS MPU BBHIMOJIHEHUH UMU YUE€OHBIX UCCIIEI0OBaHUN.

B ocHoBy Kkypca ¢Gusukm uisi YpOBHS CpeIHEro oOImero ooOpa3oBaHUS
MOJIOKEH pAI HUIEH, KOTOpPhIE MOXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MIOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBepUIEHHBIM, OH COAECPKUT MaTepHUa U3 BCEX pa3/ieioB (PU3HUKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DU3UKHU.

Hoes zenepanuszayuu. B cOOTBETCTBMM € HEW MmaTepuan Kypca (uU3MKH
00beqMHEH BOKpPYr ¢u3nueckux Teopuil. Benymmm B Kypce sBisercs
dbopMupoBaHUE MPENCTAaBICHUM O CTPYKTYPHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NpearnojaraeT HUCIOIb30BaHUE
TYMAHUTAPHOTO MOTEHIMaIa (PU3NYECKONM HAyKH, OCMBICICHHE CBS3M pPa3BUTHUS
¢usukn ¢ pasBuTHeM oOOIIeCTBa, a TaKke C MHUPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoesa  npuxnaonoui uanpaenennocmu. Kypc ¢dusumku mpeamnosaraer
3HAKOMCTBO C IIMPOKHM KPYTOM TEXHHUYECKUX U TEXHOJOTMUYECKUX MPUIIOKEHUN
V3y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercss MNOCPEACTBOM BBEIAEHUS JIIEMEHTOB
COJIep)KaHus, IMOCBAMIEHHBIX JKOJOTHYECKUM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takke O0O0CYKIEHUs
npo0JIeM pallMOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCSA (pusmueckue Teopuu (POpMHUPOBAHUE MPEICTABICHUNA O
CTPYKType HOCTpoeHus: (u3nyeckoil Teopun, poiu (GpyHAaMEHTaIbHBIX 3aKOHOB U
INPUHLWAIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpPUHM, JMJI1 OINUCAHUA €CTECTBEHHO-HAy4YHBIX SIBICHUU U
IIPOIIECCOR).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs Mpexse
BCEro 3a CYET OpPraHM3alliy SKCIEPUMEHTAIBHON JEsTebHOCTH O0YyYaroU[XCS.
Hnst  Ga3oBoro ypoBHsS Kypca (U3UMKM — OTO HCIOJIb30BAHUE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M J1a0OpaTOpHBIX padorT,
KOTOpBIE B Iporpamme mo (u3nke 0ObeIUHEHBI B OOUIMI CIHMCOK YYEHHYECKHX
MpakTUYecKux padoT. BrigeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
NPOBOAUMBIX JUISI KOHTPOJI MW  OLIEHKH, OCYIIECTBJISETCS y4YaCTHUKaMU
00pa3oBaTEIBLHOIO Mpollecca MCXONS U3 OCOOCHHOCTEH IUIAaHUPOBAHUS U
ocHalleHust kaOuHeta @u3uku. Ilpu »>TOM obOecnieunBaeTcs  OBJAJICHUE
00yJaronMMuUCs yMEHUSIMUA IPOBOJUTH KOCBEHHBIE W3MEPEHMS, HCCIECIOBAaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH M IIOCTAHOBKY OIBITOB IO IPOBEPKE
PEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHUE YAENSAETCS PEUICHUI0 pacYETHBIX M KaueCTBEHHBIX
3anad. [Ipu 3TOM Ayid pacd€THBIX 3a7a4 NPUOPUTETOM SIBJIAIOTCS 3aa4M C SIBHO
3aJJaHHOW (PU3UUECKON MOJEIBIO, TO3BOJISIFOIINE IPUMEHITh N3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, TaKk U HMHTETPUpPYsS 3HAHUA W3
pa3HbBIX pa3nenoB. [[7s KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs Ha
00bsICHEHHE TMpOoTeKaHUsi (U3MUECKUX SIBICHUW W TPOLECCOB B OKpYyXkarouen
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MoJaenu ISl CUTyalluu MpPaKTHUKO-
OPUEHTHUPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ tpeboBanmsimu DPI'OC COO k MarepHaabHO-
TEXHUYECKOMY O0O€ecCledeHnI0 Y4eOHOro mporecca 0a30BbI ypOBEeHb Kypca
(Gbu3HKK HA YPOBHE CpeHEro 00111ero o0pa3oBaHus JIOJDKEH U3y4aThCs B YCIOBUSAX
IPEeIMETHOrO0 KaOWHeTa (PU3MKM WM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO LUKIa. B kabunere (u3MKM JOMKHO OBITH
HeoOXxoauMoe J1labopaTopHOe OO0OpyAOBaHHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmme no (pU3MKe y4eHHYECKUX MPAKTUYECKUX paboT U JAEMOHCTPALMOHHOE
00opyoBaHUe.

JleMoHcTpaniuoHHOe  00Opy/ioBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHLKAIIOM MHHHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
MEPEUUCIEHHBIX B TMporpaMMe 1o (U3UKE KITIOYEBBIX JAEMOHCTpAllUid s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBJIGHUA UM  MPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlabopatopHoe 00OpyJIOBaHUE [JII YYEHUYECKUX MPAKTHUYECKUX padoT
dopMupyercss B BHIE TEMaTHYECKHMX KOMILUIEKTOB M OOECIeYMBAaEcTCs B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYyX oOOydJarommxcs. TeMaThudecKue KOMILUICKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM
UCTIOJb30BAaHUU aHAJOTOBBIX M IH(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CHCTEM B BUJIE IIU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMHU HENIAMH U3y4eHUS PU3KUKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMupoBaHHE HUHTEpeca MU CTPEMJICHHS OOYYAIOIIMXCS K Hay4YHOMY
U3YYEHUIO MPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUA U (HOPMHUPOBAHHE
MCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHMEe HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HW3yYeHUS
OCHOB CTPOCHHMSI MaTepHH U (yHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

o (dopMmupoBaHHE YMEHUU OOBICHITH SBICHUS C HCIOJIH30BAHHEM
bu3znyecKuX 3HAaHUI U HAYYHBIX 10Ka3aTEIbCTB;

e (opmupoBanmue mnpencTaBICHUNA O PONH (PU3UKU IS PA3BUTHUS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3TUX 1elied oOecrieunBaeTcsl pelIeHUEeM CIEAYIOIUX 3ajady B

nporecce u3yueHus Kypca GuU3NKN Ha ypOBHE CPEAHEro 001mero oopa3oBaHus:



e TmpuOOpeTeHWE  CHUCTEeMBI  3HaHWMH 00  oO0mmx  (u3mIecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJUHAMUKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPO(PU3UKH;

e (dopMupoBaHHE YMEHHMH NPUMEHATH TEOPETHUUYECKUE 3HAHUS IS
oObsicHeHUS (PU3NYECKUX SABICHUHW B TPUPOAC H JUISl TPUHATHS
MIPAKTUYECKUX PELICHUN B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIIOCOOOB peIIEHUs pPa3jIUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nYeckol MOAENbI0, 3aJady, MOAPa3yMEBAIOIIUX CAaMOCTOSATEIbHOE
co3nanue GU3NYECKOM MOJeNH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e TMOHMMAaHHE (PUNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHHE METOJAaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M MPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAlW3a W HMHTEPHpETalud HH()OpMAaIHH,
OIpe/IeNICHUS IOCTOBEPHOCTH MOJyUYEHHOTO pe3ybTara;

e CO3JIaHHE YCJIOBHMM NJIsi pa3BUTHS YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIEATEIBHOCTH.

Ha wu3yudenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
obOpazoBanust otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeZEl0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE MepeyeHb JabopaTOpHBIX U
NPAaKTHUYECKUX paboT SBISETCS PEKOMEHJOBAaHHBIM, YYHTEIbh [elTaeT BBHIOOD
IPOBEJCHUS JIaDOpAaTOPHBIX PAOOT M OMBITOB € YYETOM HHIAWBHUIYaTbHBIX
0COOEHHOCTEH 00yYaroIIMXCA.



COJEP XAHME OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka v MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o npupoze. HaydyHpie MeTOIBI IO3HAHUS OKPYKAIOIIETO
Mupa. Ponb DJKCnepuMeHTa M TEOpUM B MPOLECCE MO3HAHUS MPUPOJBIL.
OKCHEpUMEHT B (PU3HKE.

MopenvupoBanue (pU3MYECKUX SBJICHUA M TpoiieccoB. HayuHble THMIOTE3HI.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto Qu3Mku B (OpMHUPOBAHMU COBPEMEHHON HAyYHOM KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpOCTh (CpemHsiE CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHHUE MaTepUajbHOW TOUYKHM, UX MPOEKUMHU HA OCH CUCTEMbl KOOPJHHAT.
CrnoxeHue nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MPsSMONHMHEHHOe nBmwkKeHue. I 'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, IYTU W NEPEMEUICHUSA
MaTepuaIbHOW TOYKU OT BPEMEHMU.

CBoOoaHoe nazeHue. Y CKopeHne CBOOOIHOTO MaIeHus.

KpuBonmHeitHoe  nBMKeHWE. J[BMKEHHE  MaTepUalbHOW TOYKHA 11O
OKPYKHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHENHAA
ckopocTsk. [lepron u wacrora obparmienus. LleHTpocTpeMHUTEIbHOE YCKOPEHHUE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHUE: CHUIOMETD,
JIBW)KCHUE CHAPSAIOB, IEIHBIE U PEMEHHBIE ITEpEIavu.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUsl KHHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanue ABUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

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

HaOntonenue nBukeHust Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPU30OHTY U
TOPHU30HTANIBHO.



N3mepeHne yckopeHusi CBOOOHOTO NaJACHUS.

Harmnpasiienne CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmuvie padomul

N3ydeHrne HEpaBHOMEPHOTO JABMKEHHUS C LEIBIO ONPEAEIEHUs MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIEHHST MEXAY MYTSIMH, HNPOUACHHBIMU TEIOM 3a
IIOCJIEIOBATENIBHBIE PABHBIE IIPOMEXYTKH BPEMEHM IIPU PaBHOYCKOPEHHOM
JBHKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydyeHue NBUKEHUS LIapUKa B BA3KOU JKUIKOCTH.

N3ydenne ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['aynmmnes.  IlepBeiii  3akoH  Hbrotona.
NHueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUISl MaT€pUAJIbHOM TOYKHU. TpeTuit 3akoH HproTOHA [U1s1 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. 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. Koaddumuent tpenus.
Cuiia conpOTUBIIEHUS MPU JBH>KEHUU TeJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE ¥ BpalaTeabHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MoOMEHT cuiabpl OTHOCUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBeCHS TBEPAOIO Tea.

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

Llemoncmpayuu

SIBnenune uHEpUUH.

CpaBHEHME Macc B3aMMOJEUCTBYIOIINX TEI.

Bropoii 3akon HerotoHna.

N3mepenue cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jehopmaluu.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U TAJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3yuyenue aBMKeHUs OpyCKa 110 HAKJIOHHOW IJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3MHOBOM 00pa3siie, OT uX Jeopmaruu.

HccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJla, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus é mexanuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEeMbl MAaTEpUANIbHBIX TOYEK.
NMiynbec cuiibl U U3MEHEHHE HMITyJIbCa Tella. 3aKOH COXPAHEHUS UMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Pabota cuibl. MOIIHOCTD CUJIBI.

Kunernueckass 3Hepruss MarepualbHOW TOYkU. Teopema 00 H3MEHEHUHU
KUHETUYECKOW YHEPTUH.

[ToreHmuanbHas SHEprusl. IToreHmuanbHas SHEPIus yOpyro
neOopMUpPOBAaHHOM  TIpyXWHBI.  [loTeHuManbHash  JHEprus Tejda  BOJM3HU
MIOBEPXHOCTH 3E€MIIH.

[loTeHunanbHble W HENOTEHUUAJIbHBIE  CHJIBL. CBsizb  paboTHI
HEMOTECHUHUAIBHBIX CUJI C WU3MEHEHUEM MEXAHWUYECKOW DSHEPTUU CUCTEMBI TEIN.
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon MOTEHIMATBHON YHEPTUHU B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3M pabOThl CUJIbI ¢ UBMEHEHHEM MEXaHHYECKOW YHEPruu
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
obocHoBanue. bpoynoBckoe nBmwxkenue. Juddysus. Xapakrtep IBKEHUS U
B3aMMOJICHCTBUS YacTULl BeUIeCTBA. MoJenu CTPOEHMs Ta3oB, XUAKOCTEW U
TBEPABIX TEN U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pasmepsl Mosekyll. KonnuectBo Bemectsa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkama temmneparyp
Llenbcus.



Mopens  upeambHOro rasa. OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KMHETUYECKOW TEOPHH HACAIbHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpPEIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBM)KEHHMS dacTul] rasa. [llkana
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHHMe MenaeneeBa—KianeipoHna.
3akoH [lanprona. M3omponeccsl B HACaTbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30MPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME TUCKPETHOE CTPOEHHE BelecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUM.

OmnpiThl 10 MU PY3UU )KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Monens, niuTocTpupyoias Npupoay AaBlICHUs ra3a Ha CTEHKH COCY/a.

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

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

Omnpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHHUM
00bEMa KOMHATBHI, 1aBJICHUS U TEMIIEPATypPbl BO3lyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXKY apaMETPaMU COCTOSIHUS Pa3peKEeHHOr0
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonnHaMuueckasi cucremMa. BHYTpeHHS SHEpPrust TEPMOJAMHAMUYECKOU
CUCTEMBI U crioco0bl e€ u3meHeHus. KonruectBo TemioTel U pabota. BHyTpeHHss
JHEpruss  OJHOATOMHOIO  MJAEANBbHOro  ra3a.  Buael  Temonepenayu:
TEIIONPOBOJIHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeJIbHAsI TEIIIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEpeaaye.

[Tonsitue 006 anmabatHoMm mpouecce. llepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHU K u3omporeccam. ['padpuueckas
UHTEepIpeTanus paboThl rasa.

Bropoii 3akon Tepmoaunamuki. HeoGpaTtuMocTh MPOIIECCOB B MPUPO/IE.

TennoBple  MamuHbl.  [IpuHOMOBI  ACHCTBHS  TEIUIOBBIX  MAllMH.
[IpeoOpazoBanusi ’HEpruv B TEIJIOBbIX MamuHax. KosdduumueHt mnose3Horo
neiictBus TertoBod mammHbL. [{ukn KapHo m ero koaddumumeHT moie3Horo
JeHCcTBUsL. DKOJIOTHYECKUE MPOOIEMBbI TEIUIOIHEPTETUKH.



TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUITMOHED.

Llemoncmpayuu

N3meHeHre BHYTpPEHHEW JSHEPrHM Teja MPU COBEPIICHUH pPabOThl: BBUIET
npoOku u3 OyTHUIKM TOJ JCHCTBHEM CXKAaTOro BO3/AyXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUIECOAEMOHCTpAIIUS).

M3meHeHre BHYTPEHHEN SHEPIruu (TeMIlepaTyphbl) TeIa IpH TeIUIonepeaaye.

OnpiT MO anuabaTHOMY pacIIUPEHHI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

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

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepeHnne yaenbHON TENMI0EMKOCTH.

Tema 3. Aepecammnvie cocmosanusn eeuwecmea. Dazosvie nepexoont

[TapooOpa3oBanue u koHmeHcanus. Vcrapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEIIbHAsA BIIAXHOCTh BO3ayxa. HacelmeHHbli map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHHUS.

TBépnoe Teno. Kpucrainuyeckue u amopdubie Tesna. AHU30TPONUS CBOWCTB
kpuctaiioB. Kuakue kpuctauibl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpUCTaJIM3anus. Y aeiabHas TerioTa miasienus. Cyonumanus.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

TexHu4yeckre yCTpOMCTBa M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYUYEHHUS COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue npu nmoHWKEHHOM J1aBJICHUH.

CrocoObl U3MEpEHUS BIAKHOCTH.

HaGnronenue HarpeBanust v MIaBJIEHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenne 0THOCUTEILHON BIIaXKHOCTH BO3AyXa.

Paznen 4. JiaekTpoauHAMMKA
Tema 1. Inekmpocmamuxa
OneKTpu3aums Tejl. OJEKTpUYECKU 3apsia. J(Ba Buaa dIEKTPUYECKHUX
3apsaoB. [IpOBOAHWKM, IOUAIEKTPUKU W TOJYHPOBOJHUKH. 3aKOH COXPAaHEHUSA
IIEKTPUYECKOTO 3apsija.
BzaumopeiictBue 3apsiaoB. 3akoH KysioHa. TodeuHbIN 3JIEKTPUUECKUN 3apsil.
Onektpuueckoe mnoje. Hanpsok€HHOCTE  dnekTpudeckoro moiid.  [IpuHuun



CyNEPHO3ULNM IJIEKTPUUECKUX IOJeH. JINHUM HanpspKEHHOCTH DIIEKTPUYECKOTO
IOJIAL.

Pabora cun  anexkrpocrarnueckoro  mons.  [lorenmman.  PasHocTb
NOTEHUNANOB. [IpOBOOHMKM M JAMDIIEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.
JudnekTpruyeckas NpOHUIAEMOCTb.

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

TexHuueckue yCTpoWcTBa M IPAKTHUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAasl 3alllUuTa, 3a3€MJIEHHE DJIEKTPONnpuOOpOB,
KOHJIEHCATOp, KONMMPOBAJIBHBIN aIlapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHIHUII IEUCTBUS 3JIEKTPOMETPA.

B3auMopeiicTBrue HaIEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTuyecKas 3aluTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSTHUS MEXAY HUMH U IUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIAEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

M3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

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

OJIEKTPUYECKHM TOK. YCIOBHUS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKAa.
Ncrounnku Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsoxenne. 3akon OMa 151 ydacTKa LETH.

OIIEKTPUYECKOE CONPOTUBIICHUE. YIEIBHOE COINPOTHUBICHHE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJuIEIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

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

ONEeKTpOABMKYIAsl CUla U BHYTPEHHEE CONPOTUBIICHUE HCTOYHHMKA TOKA.
3axon Oma 1151 OHOM (3aMKHYTOM) 3iieKTpuyeckoi uenu. Koporkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUS METAJJIOB OT TemuepaTypsl. CBEpXIPOBOIUMOCTb.

DneKTpuuecKuid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TosrynnpOBOHUKH. CobcTBeHHas U IIpUMECHas IIPOBOJUMOCTh
noJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [ToynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKMM TOK B pacTBOpax M  paciuiaBax  dJIEKTPOJIMTOB.
DIEKTPOIIUTHYECKAS TUCCOLMALUSA. DIIEKTPOJIN3.



DJIEKTpUYECKHM TOK B raszax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHu4yeckrue yCTpOCTBA M MPAKTUYECKOE NPUMEHEHHUE: amMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOAHIUKOBBIN U0, TaThBAHUKA.

Jlemoncmpayuu

W3mepeHune CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IJIOIIAIN TIOTIEPEYHOIO CEUYEHMS M MaTepHraa.

CMeniaHHoe COeIMHEHUE TPOBOAHUKOB.

[Ipsamoe wW3MepeHue dICKTPOABWXKYIIEW cuibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUSI.

3aBUCUMOCTb COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBou paspsia ¥ MPOBOJAUMOCTD BO31yXa.

OnHOCTOPOHHSISI TPOBOIUMOCTD IMO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3ydeHne cMenaHHOIO COEIMHEHUS PE3UCTOPOB.

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

Hab6nronenue snekrponusa.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 10 kiacce oCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3E€HM C KypCcaMH MaTE€MaTHKH,
OMOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAYy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbI (HakT, runore3a, (uznyueckas BeIUYMHA, 3aKOH,
TEOpHsl, HAOIMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pemieHue CUCTEMBbl ypaBHEHUH, JuHEHHas (QyHKIHS,
napabosna, runepbosia, ux rpa@uKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJMHAT, CII0KEHHUE BEKTOPOB.

Buonocus: mexanndeckoe IBIKEHUE B KUBOW mpupojae, Auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPTraHU3MOB (BUbI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

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



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS JUCCOLIMALINS,
rajabBaHHKA.

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

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, MNOIUIMIIHUKH, HCIIOJIb30BAHHE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JIpyrue), ABUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJIOAWJIBHHUK, KOHIUITMOHED, TEXHOJIOTUU
MOJIyYEHUSI COBPEMEHHBIX MATEPHUAJIOB, B TOM YHCIIE HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTpYHHBIN IIPUHTED, AJIEKTPOHAIPEBATEIILHBIE pUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, FaTbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaAMHUKA

Tema 3. Mazcnummnoe none. IneKmpomazHUmMHAA UHOYKUUS

[loctostHHBIE ~ MarHUTHl.  B3anMOJENCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarautHoe mnone. Bexkrop MarauTHOM uWHAYKUMH. [IpuHmmMn cynepro3uuuu
MAarHUTHBIX noJsied. JIMHMKM MarHuTHOM WMHAYKIWU. KapThHa JMHWUNA MarHUTHOM
WHIYKIWH TOJIA OCTOSHHBIX MarHUTOB.

MarauTHoe TIOJ€ TPOBOJHMKA € TOKOM. KapTuHa JnMHUN WHIYKUIUA
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOrO0 MPOBOJHHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoieiicTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaysib U HanpaBiieHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenna.

SIBiieHMEe 2JIEKTPOMArHUTHOW MHAYKUMH. [IOTOK BekTOpa MAarHUTHOM
MHIAYKIUU. OJIEKTPOJABMXKYILAs CHiIa HWHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykuuu Gapanes.

BuxpeBoe nsnektpudeckoe moje. OIEKTPOABWKYILNAS CHJIA WHAYKUAH B
IIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIIATEIbHO B OAHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHIAYKLUMH. OJIEKTPOJBIXKYILAs CHia
CaMOUHIYKIIUH.

DHeprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckrue yCTpOHMCTBA M MPAKTUYECKOE MPHUMEHEHUE: TMOCTOSHHBIE
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTHI], UHYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MAarHUTHBIM IOJIEM.

JIvHUYM MHIYKUMA MAarHUTHOTO TIOJISL.

B3aumopenicTere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE PIIEKTPOMArHUTHON UHIYKLUH.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHIYKUUHA OT CKOPOCTH MU3MEHEHUSA
MAarHMTHOTO MOTOKA.

SIBnenne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3ydyeHrne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUSA IOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanne sSBIEHUS 2JIEKTPOMAarHUTHOM MHIYKIHH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJIHBIE  MEXaHUYECKHE  KOJeOaHUSI.
["apmonnyeckue konebanus. [lepumon, wacrora, amrummryga u (aza KoseOaHUM.
[IpyXMHHBIN MasATHUK. MaTreMaTM4eCKU MasTHUK. YpPaBHEHHE TapMOHHUYECKUX
kosne0anuii. [IpeBpanienue s3Hepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJEOaHUS B
UJCATbHOM KOJIeOATeJIbHOM KOHType. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AIIEKTPOMarHuTHIMU  KoJjiebanusiMu. ®dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPTUHU B UJICATLHOM KO0JIE0ATEIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxarouux KojeOaHusAX. BrIHyX/IeHHBIE MEXaHHUUECKUE
kosiebanus. Pesonanc. BeiHyX1€HHbIE 3JIEKTPOMarHUTHbIE KOJICOAHHUS.

[lepemennbli  TOK. CHHYCOMJANbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYJIHOE€ W JCUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U
HaIIpsKECHMUS.

Tpanchopmarop. IlpousBoacTBo, mepegada M MOTPEOICHUE AIIEKTPUIECKON
DHEPrur. DKOJOTHYECKHE PUCKH IPU IIPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojIeOATeNbHON CHUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKUNA MASITHHK).



Habnronenue 3aryxarommx KojieOaHuil.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJIEOAHU.

Ha6nronenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCHUMOCTH CUJIBI TOKA M HAMPSDKEHUST OT BPEMEHU) IS
AJIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1OCIENOBATEIIBHOM COEAWHEHUHM PE3UCTOPa, KATYIIKU
VMHIYKTUBHOCTH U KOHJIEHCATOpA.

Monenps TUHUM 3JIEKTpONEpeIayuu.

Yyenuueckuii sxcnepumenm, 1abopamopuwie padbonul

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

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCIEA0BATENBHO
COEIMHEHHBIX KOH/ICHCATOPA, KaTYLIKH U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60JIHbL

MexaHnuueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepuoa. CxopocTtb
pacrpocTpaHeHuss W JJiuHA BOJIHBL. [lomepeuHble W TPOJOJBHBIE BOJIHBI.
HUuTepdpepeHius u nuppakuus MEXaHUUECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauust BektopoB E, B, V B anexkrpomarautHoi BoaHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUeE, MPEJOMIIeHHUE, MOJspu3auus, AUPpaKius,
untepdepennus. CKOpocTh EKTPOMArHUTHBIX BOJIH.

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

[IpuHUMTBI paAUOCBA3U U TEIEBUICHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPELBI.

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

Jlemoncmpayuu

OOpa3oBaHue U paclpoOCTPaHEHUE MONIEPEUHBIX U MTPOIOJIbHBIX BOJIH.

Koneobmromeecs Te10 Kak MCTOYHHK 3BYKa.

HaOnronenue otpaskeHus: U MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenune narepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBO pE30HAHC.

HaGmronenre cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJON H
4acTOTON KojeOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpaXEHHUE,
pesioMIICHUE, MOspu3alus, Audpakiuus, nHTephepeHITHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsaMoIMHENWHOE pacHpoOCTPaHEHUE CBETA B
OHOpOIHOM cpene. JIyd cBera. TOUECUHBIM UCTOYHUK CBETA.

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

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

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro cBeta. [IBer.

ColOuparomue W pacceuBaronde JUH3BL. ToHKas JuH3a. DOOKyCcHOE
paccTosiHME W ONTHYecKas cuiia TOHKOW nuH3bl. I[locTpoenue uzolOpaxeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmynia TOHKOW JUH3BI. YBelUYEHUE,
JABAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurepdepenuuss cBera. KorepeHTHblE HCTOYHHUKHU.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHUMYMOB B HHTephEpEeHIIMOHHON
KapTHUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakaus ceta. Judpakumonnas pemérka. YciaoBue HAOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpU NAJE€HUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPAKIUOHHYIO PEIIETKY.

ITonspusanus caera.

TexHnueckne yCTpOWCTBA M MNPAKTHYECKOE IPUMEHEHHUE: OYKH, JIyIIa,
doToamnmapar, NPOSKIMOHHBINA amnmapaTr, MHKPOCKOI, TEJEeCKOI, BOJOKOHHAsS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpsamMonuHEHOE pacHpOCTPAHEHUE, OTPAXKEHHE U IPEIOMJICHHE CBETa.
Ontuueckue mpuOOpHI.

[TonHoe BHYyTpeHHEE OTpaxkeHue. Moiesb CBETOBOAA.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

Mogaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmronenune natepdepeHinu crera.

HaGnronenue nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TonyueHne cuekTpa ¢ MOMOUIBIO IPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKU.

Habnronenue nonsipuzaiuu CBETa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padonul



N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne cBOWCTB M300pakeHUH B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeNUAJIBLHONH TEOPUH OTHOCHUTEJIbHOCTH

['panuupl  IPUMEHMMOCTHM  KJIacCM4YecKon  mexaHuku.  [loctynatel
CIIEHMAIBHOM TEOPUM OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BAaKyyM€, IPUHIIUI OTHOCUTEIIbHOCTH DUHILITEIHA.

OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKPAILCHUE
JUTVHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOSI.

Pasznen 7. KanToBasi pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u sHEprun GOTOHA C €r0 YaCTOTON. DHEPrus
U UMITyJIbC (POTOHA.

OTtkpseitre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3akOHBI
dbotodddexra. YpapHenue DiiHmTerHa 111 portodaddekra. «KpacHas rpanuia»
dboTorddexra.

JlaBnenne cBera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA M MPAKTHUECKOE MNPUMEHEHHE: (HOTOIIEMEHT,
dboToaaTUMK, COJTHEUHAs OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®otord(dHeKT Ha YCTAaHOBKE C IIMHKOBOU TJIACTUHOM.

HccnenoBanne 3akoHOB BHeHTHETro (poTodddekra.

CBeToano.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -YaCTHIL.
[ImanerapHas Mogmenbp aroma. lloctynater bopa. W3nydyenue u mnorsjomieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOrO0 YPOBHS JHEPrUU Ha Jpyrou. Bumbl
cnekTpoB. CIEKTp ypOBHEW SHEPIUU aTOMa BOJAOPOIA.

BonnoBelie cBoiicTBa yactuu. Bomnnsl e bpoinsa. KopmyckynsipHO-BOJIHOBOM
JTyaJiu3M.

CIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPajbHbIN
aHaiu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu

Monens onbita Pezepdopra.

OmnpeneneHue JIMHBL BOJIHBI J1a3epa.

Habntonenue TnHeHyaThIX CIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habmronenue nuHeiyaToro CekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOLIUE CJIOKHOCTh CTpPOEeHHUsS sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paanoakTuBHOTO wu3MyuyeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHHs.
BiisiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA W HeWTpoHa. HykionHas monens siapa [eizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncino sapa. M30Tomnsl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIN OeTa-pacman. ['amma-
U3JTy4YeHHE. 3aKOH PaJIMOaKTUBHOIO paclaja.

OHeprus cBA3M HYKJIOHOB B sijipe. SnepHble cuibl. JledekT maccsl sipa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. Tepmosiaepusiii cunTe3. [IpoOGiaeMbl U TMEPCHEKTUBBI
SIIEPHON SHEPrETUKU. DKOJIOTUYECKNE ACTIEKTHI IAEPHON YJHEPTETHKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtobpl Ha0JIIOIEHUS U PETUCTPALMH 2JIEMEHTAPHBIX YaCTHL.

®dyHIaMeHTaJabHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3HUYECKON KapTUHBI MUPA.

TexHu4yeckue yCTpOWCTBAa U MPAKTHYECKOE IIPUMEHEHHE: TO3UMETP, KaMmepa
Buiibcona, simepHbiii peakTop, aTomMHas 6oM0a.

Jlemoncmpayuu

CuéTuMK MOHU3NUPYIOLIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

HccnenoBanne TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTBI aCTPOHOMUM U ACTPOGUZMKH

Otansl pasBuTUs acTpoHomun. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro HeOa. Co3Be3qaus, SpKHe 3BE3NBI, IUIAHETBI, UX BUIUMOE
JBH)KCHUE.

Conneynas cucrema.

Comuue. ConHeuHast akTUBHOCThb. McTtounuk sHeprum ConHua W 3BE3N.
3BE31bI, UX OCHOBHBIE XapaKTEPHUCTHKHU. JlnarpamMmma «CHEKTpalbHBIMA KJAcc —
CBETHUMOCTB». 3BE3/bl TJIABHOW IOCIJIEIOBATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTB» JUIsl 3BE3J TJIABHOUW IOCIENOBATEIbHOCTU. BHYTpeHHEe cTpoeHue



3BE31. COBpEMEHHBIC NMPEACTABIEHUS O MPOUCXO0XKAEHUH U 3Boonmu CoJHIa u
3BE3/1. DTAallbl )KU3HU 3BE3]L.

Muieunsiii I[TyTe — Hama T'anaktuka. [lonmoxenue m aBwxkeHue CoyHIA B
INanaxtuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPBI B sApax
raJaKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa066ma. Pazberanue ramakTuk.
Teopus bonpmoro B3psiBa. PeMkTOBOE U3IIyYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménubie mpobsieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONpeeNICHUs TONOXKEHUSI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31sa CeBEpHOro NoJymapus U IpKue 3BE3/bI.

HaGmronenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O06o0maroiiee NOBTOPEHUE

Pony ¢Qusukn w® acTpoHOMHM B DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COILIMAJIbHON M 3TUYECKOH cepax eaTeqTbHOCTH YeI0BEKa, POJib U MECTO (UBUKHU
Y aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOH KapTUHE MHUPA, pOJib (U3HUUYECKOU TEOPUHU
B (OpMUpPOBAHMM MPEACTABICHUN O (PUIMYECKON KapTUHE MHpPA, MECTO
bu3HYeCcKoil KapTHUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUH O TIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocylecTBIsi€TCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3€M C KypcamMH MaTE€MaTHKH,
OHOJ0THH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meoicnpeomemuvle nowsimusi, CBSI3aHHBIE C W3YYEHHWEM METOJIOB HAYyYHOTO
NO3HAHUSA: SIBJICHUE, HAy4HbId (akT, runore3a, (pusmyeckas BEIMYMHA, 3aKOH,
TeOopusi, HAOII0IEHHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIEh, U3MEPECHUE.

Mamemamuka: pelmIeHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUYECKUE
GbyHKIMU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKIHMH HA OCH KOOPJAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIMH, NPU3HAKK TMOJ00US TPEYroJbHUKOB,
ONpeIeNICHHE TUIOMIAU TIIOCKUX (Uryp U 00bEMa Tell.

buonoeus: »>nekTpuueckue SBICHUS B JKHBOW MPHUPOJE, KoIeOaTeIhHBIC
JBUXEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJICHUS B KHUBOM IPUPOJE, NCUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAIIMUECKAS] CTPYKTYpa TBEPIBIX
TEJl, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKOM PEMIETKH, CHEKTPAIbHBIN
aHaius.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
dboTochEMKA 3eMHOM ITOBEPXHOCTH, MIPEJCKA3aHUE 3EMIICTPSCCHUI.

Texnonocus: JNWUHUM DJEKTpOIEpenay, TIECHEPATOP INEPEMEHHOTIO TOKa,
JJIEKTPOJIBUTATENb, WMHAYKIMOHHASA II€Yb, pagap, PaaUuONPUEMHUK, TEIEBU30D,
anteHHa, teiedoH, CBU-meub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsl OITHKA,
CoJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenue yueOHOTro mpenmera «®Pu3nMka» HA YPOBHE CpPEIHEr0 OOIIETo
obOpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECIEUHTh JTOCTHXKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JINUHOCTHBLIE PE3YJIBTATHI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenmera «Dusuka» H0omKHbL
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAlLlUN, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PaCIIUPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IPOLECCE PEANM3alMi OCHOBHBIX HalpaBICHUN
BOCIUTATEJIBHOMN JAEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3HUIIMKM 00YyYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEpPECAX TPAXTAHCKOIO
00111ecTBa, y4acTBOBaTh B CAMOYIIpaBJICHUU B 00pa30BaTeIbHON OpraHu3allnu;

YMEHHE B3aMMOJIENICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHHU C
uxX QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOW W BOJIOHTEPCKOU JAESATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOH WJICHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIE peIIeHUs,
OPUEHTHUPYSICh Ha MOPAIIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIC B
NESATEIIbHOCTU YYEHOI0;

OCO3HAHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOWYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIIOUAs] 3CTETUKY HAYYHOTI'O TBOPYECTBA,
IpUCYLIEro (pU3NYECKON HAYKE;



5) TPyA0BOIr0 BOCIIMTAHMS

UHTEPEC K Pa3IuyHbIM cdepam mpodhecCHOHATBHOU JeATEILHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKOM U TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyuieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMUIO U CaMOOOpPa30BaHUIO B 00JIaCTH
GbU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rM49eCKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh JKOJIOTHYECKOW KYJIbTYpbI, OCO3HaHUE TIJ100aIbHOTO
XapakTepa dKOJOTMYECKUX MpodIieM;

IJIJAHUPOBAHUE U OCYIIECTBIICHUE JIECTBUM B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HaHMS LEJIed YCTOUYMBOIO Pa3BUTHUs YEIIOBEYECTBA;

pacliMpeHre OMmbITa JEATEIbHOCTH HKOJOTMYECKON HalpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HaHWE LIEHHOCTH HAay4YHOW JESTeIbHOCTH, TOTOBHOCTH B IpOIlecce
u3yueHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYK) U HCCIEI0BATEIbCKYIO
NeATEeIbHOCTh UHANBUIYaTbHO U B TPYIIIE.

METANNPEIMETHBIE PE3YJ/IbTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble JJornueckune aeicTBUs:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  Mpoodiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENU JCATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHDKCHMUS;
BBISIBJISITH ~ 3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PaCCMATPUBAEMBIX
bUBUYECKUX SBICHUSX;
pa3pabaTpiBaTh IUTAH PEIICHHUS] MPOOJIEMBI C yYETOM aHAIM3a WMEIOIIUXCS
MaTEPUATBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
L[EJIAM, OLIEHUBATh PUCKH MOCJIEACTBUIN AEATECIHHOCTH;
KOOPJAVMHUPOBATh M  BBIMOJHATH pabOTy B YCIOBUSIX  PEAIBHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;
pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH )KU3HCHHBIX MTPOOJIEM.
Ba3oBble ucciieqoBarTejbCcKue 1eMCTBUSA:
BJIAJIETh HAYYHON TEPMHUHOJIOTHUEH, KIIIOUYEBBIMU MOHATHUSMHU U METOJAMHU
duznyecKoil HayKu;



BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATENBCKON U MPOCKTHOU AESITEIbHOCTH
B 00yiacT (pU3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelIeHus 3a/iay (PU3UUYECKOTO COJEpKaHUsl, TPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BJAJIETh BHUAAMU JCATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAlUNA, MPEOOPa30OBAaHUI0O M TPUMEHEHUIO B PA3IMYHBIX YyUeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YYCOHBIX MPOEKTOB B 001acTH (PU3UKH;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y ©€ pelIeHWs, HaXOAUTh apryMEHTHI IJIs JIOKa3aTelbhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MApaMETPhl K KPUTEPUHU PEIIICHHUS,;

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

CTaBUTh M (HOpMyJIMpOBaTh COOCTBEHHBbIE 3aJayd B 00pa3OBATEIbHON
JESATETHLHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TMEPEeHOCUTh 3HaHUA 10 (U3MKE B MNPAKTUYECKYIO 0O0JaCTh
KU3HEACITEILHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS,

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

Pabora ¢ unpopmanmeii:

BJIa/IETh HABBIKAMH TOJyYeHUS WHPOpMAIUU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH MOWCK, aHAaJM3,
CUCTEMATHU3AIMI0 U WHTEPHIpETalni0 WH(OpMAIUU pa3IuyHBIX BUAOB U (QopM
MIPE/ICTaBIICHNUS,

OILICHUBATh JOCTOBEPHOCTh MH(POPMAIINH;

UCIIOJIB30BaTh  CpeJICTBa  WH(MOPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHWM JSPrOHOMHMKH, TEXHHUKH OE€30IacHOCTH,
TUTUEHBI, pecypcocOepeKeHHusl, TMPaBOBBIX U  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTbl (PU3MUECKOTO COAEpKaHUA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3HAYCHUS WH(POPMAIIUU | TIEICBOW ayTUTOPHH, BEIOUpAst ONTUMAIILHYIO
dbopMy TIpeICcTaBICHUS U BU3yaIU3aIUH.

KoMMmyHuKaTHBHBIE YHUBepPCcaJbHbIEe YueOHbIe 1elCTBUA:
OCYIIECTBIATH OOIIEHNE HA YPOKax (MUKW U BO BHEYPOUHOU JIEATEIHLHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHTyalldd ¥  CMST4aTh
KOH(JIMKTHI;



pPa3sBEPHYTO U JIOTUYHO U3JIaraTb CBOK TOYKY 3PEHUSI C HUCIOJIB30BAHUEM
A3BIKOBBIX CPEICTB;

IIOHUMATh U MCIOJIB30BATh IPEUMYILECTBA KOMAHIAHOW U MHIMBUILYAIbHOU
padoThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEWUCTBHM C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAKJIOI0 YJIE€HA KOJIJIEKTUBA;

IIPUHAMATh  [EJIM  COBMECTHOM  JCATEIBHOCTH, OpPraHU30BBIBATH W
KOOPAMHUPOBATb JEUCTBUSA 10 €€ JOCTHKECHHUIO: COCTABJIATH IUIAH JEWCTBUH,
pacupenensiath pojad € Y4ETOM MHEHHMH YYacCTHHKOB, OOCYXKIaThb pEe3YJbTaThl
COBMECTHOI paboTBhI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXJOr0 Yy4YaCTHHUKA KOMAaHIBI B
oO1IMii pe3ysbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

Ipe/laraTb HOBBIE IIPOCKTHI, OLEHMBATh HUIEU C IIO3ULUUA HOBHU3HBI,
OPUTI'MHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLICCTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe AeiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO JESTENbHOCTh B 001acTu
(U3MKM U aCTPOHOMMHM, BBISABISATH MpPOOJEMBI, CTaBUTh U (HOPMYIMPOBAThH
COOCTBCHHEIC 3aJ1a9H;

CaMOCTOSITENIbHO COCTaBJATh IUIAH PEHICHHS] PAaCYETHBIX M KAaY€CTBEHHBIX
3aj1a4, IJIaH BBIMOJIHEHUS IPAKTUYECKON pabOThl C YUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEAIIOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacimupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTECHUH;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JPYAUIMU B 00JacTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJ/Ib, SMOIIHOHATbHBI HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLIEHHUBATh COOTBETCTBUE PE3YJIbTATOB LEJIAM;

BJaJeTh HABBIKAMH  TO3HABATENbHONM  pedruekcuu Kak  OCO3HAaHUSA
COBEpIIAeMbIX JEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, HX pPE3yJIbTaTOB U
OCHOBaHMUII;

UCIOJIb30BaTh NPUEMBI PEQIIEKCUM ISl OLIEHKH CUTyaluH, BbIOOpa BEPHOIO
pelIeHus;



yMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO NPHHUMATH PEIICHUS 110 WX
CHIDKCHUIO;

NPUHUMATh MOTHUBBI M apTryMEHTHl JPYTHMX TIpU aHalW3e pPe3yJbTaToB
JeSITeIbHOCTH;

NPUHUMATH CeOsl, MOHMMast CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTHl JPYrHMX TpH aHalM3e pPe3yJbTaToB
JCSATCIILHOCTH;

pHU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPaAMMBbI
no (Qu3MKe T yPOBHS CpeaHEro oOmero oO0pa3oBaHUusS y OO0ydYarOIIUXCS
COBEPILIEHCTBYETCS OMOIMOHATEHBIH UHTCIUICKT, IIPEIOJIar AFOTIIHIA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHUE, BUJICTh HAINPABIICHUS Pa3BUTHsI COOCTBEHHOUN YMOIMOHAIBHON COephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKJIFOYAOMIETO CAaMOKOHTPOJb, YMCHHE IPHHHMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJalnTUPOBATBCA K
HMOIIMOHAIBHBIM H3MEHEHHSIM M MPOSIBJIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K IOCTHKCHUIO 1SN U
yCIIeXy, ONTUMHU3M, HHHIIMATUBHOCTH, YMCHHE JICHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMICH CIOCOOHOCTh MIOHUMATh SMOIIMOHAIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATH €ro IMpPH OCYIICCTBJICHUH OOIICHMS, CIOCOOHOCTh K
COYYBCTBUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUYAIOIIUX CITOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTKCS, POSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K koniy obyuenuss B 10 kJiacce mpeaMeTHble pe3yjibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIHNXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHUHBI MHpaA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B PAKTUYECKON JEATEIIBHOCTH JIFOCH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS U3YYCHHBIX (U3UYECKUX MOJCNCH:
MarepualibHasl TOYKA, HHEPLUAIIbHAS CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPAOE TEINO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOEHHUS ra30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsij MpU pelieHnn (PU3NYECKUX 3a/1ay;

pacro3HaBath (U3MYECKUE SIBJICHUSI (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJUHAMUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JIBIDKCHHE, CBOOOJHOE IIaJICHUE TEJ, JBM)KCHHE IO OKPY>XHOCTH, WHEPIIHS,
B3auMojiericTBue Tel, Tuddy3us, OpOYHOBCKOE JIBH)KEHHUE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bhEMA TeJl MPU HarpeBaHUu (OXJIaXKJIEHUHN ), TETNIOBOE
paBHOBECHE, MCMApPEHUE, KOHJCHCAlUs, IUJIABIICHUE, KPUCTAIUIA3ALMS, KUIICHHE,
BJIAJKHOCTh BO3]1yXa, MOBBIIICHUE JABJICHUS I'a3a IPU €r0 HAarpEBaHUU B 3aKPBITOM
COCyJlle, CBSI3b MEXKJAYy IIapaMeTpaMH COCTOSIHMSI Tra3a B HM30IpOlEccax,
AIIEKTPU3AIUA TEJI, B3AUMOJECHCTBUE 3aPAJIOB;

OTUCHIBATh MEXAHUYECKOE JBUKEHUE, MCMOJIb3ys (PU3NUEeCKUE BEITMYHUHBI:
KOOpJWHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC TE€JIa, KHHETUYECKAasl SHEPTUs, MOTCHIUAIbHAS SHEPTHUs, MEXaHUYECKas
paboTa, MexaHWYECKas MOIIHOCTh; IIPH OINUCAHUM IPABUIBLHO TPAKTOBAThH
(GUBUYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAUYCHHS U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIUYMHY C JAPYTUMU
BEJIMUYMHAMH;

OIMCBHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SBJICHUS,
UCTIONB3YyS (U3WUYECKHE BEIMYMHBI: JaBJIGHHE Ta3a, TeMmIlepaTypa, CpeaHss
KMHETUYECKAS] YHEPTUsl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEOHEKBAAPATUUHAS
CKOpPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHSSI JHEprus, pabora rasa,
KO3(PUIIMEHT MOJEe3HOr0 JACHCTBHS TEIUIOBOIO JBHUTATENSA; IPH OINHMCAHUU
MPaBUWJIBHO TPaKTOBaTh (DU3UYECKHH CMBICI HCIOJb3yEMbIX BEIMYHMH, WX
0003HaYeHUs W €AWHUIBI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
(GUBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKMCBHIBATh U3YUYEHHBIEC MIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (DU3NUSCKUE BEIUYMHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE TI0JI€, HAMPSKEHHOCTD IOJIsI, TIOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;
NpU ONHCAHWM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAUEHHUS] M EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOLINE
JTAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHAJIM3UPOBATh (PU3UYCCKHUE MPOLECCCHl U SBJICHUS, UCIOIb3YS (PU3HUECCKHE
3aKOHBI ¥ TIPUHUMIBL: 3aKOH BceMUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHMYECKOM DSHEPruHM, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, MPUHIUII PABHOINPABUS WHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYKD TEOPUIO CTPOEHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEJHEH KUHETUYECKOM SHEPTUHU TEIUJIOBOTO JIBUYKEHUS MOJICKYJ C
aOCOJIFOTHOM TeMmepaTypou, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOrO 3apsna, 3akoH Kylona, mpu >TOM pa3nuyarh CIOBECHYIO
(bOpMyYITHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHWE W yCIIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSITH OCHOBHBIE€ NPUHIMUIIBI  JEUCTBUSL MAalllMH, HOPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3nuyaTh YCJIOBHUS MX O€30MacHOTO HCIOIb30BAHUS B
MIOBCEIHEBHOM )KU3HU;

BBINIOJIHATD JKCIEPUMEHTHl IO HCCIENOBAHUIO (PU3MYECKUX SBJICHUM U
IIPOLIECCOB € HCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, NPU STOM
dbopMmynupoBaTh MmpobOiieMy/3amady ¥ TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY H3 MPEIOKEHHOIO0 O00OpYAOBaHHUS, MPOBOAUTH OMNBIT U
(bopMyIMpOBaTH BHIBOJIBI,

OCYILIECTBIIATh MPSIMbIE U KOCBEHHBIC U3MEPEHUSI (PUBHUECKUX BEJIUYUH, TPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEPEHUS U HCIOIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIeIOBAaTh  3aBUCUMOCTH  MEXKAY  (U3NYECKMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM IIPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcHpoBaTh pE3yNbTaThl IMOJTYYEHHOM 3aBUCHUMOCTU (DU3UYECKUX BEIUYHUH B
BUie Tabnuil U TpaduKoB, AeTaTh BHIBOABI IO Pe3yJIbTaTaM HCCIEAOBAHNUS;

coOiroaTh mpaBuiia 6€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIIEI0OBAaHUMN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOW U IMPOEKTHOM
NEATENbHOCTH C MCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000py0BaHUS,

pemiaTte pacy€THBIE 3aJayd C SBHO 33JaHHONW (U3MYECKON MOJEINbIo,
UCTOJIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJn3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIHI,
HEeoOXoAuMbIe NJisi €€ PEelIeHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATbHOCTH
MOJIYYEHHOT0 3HaYeHUsI (PU3NUECKON BEIIMUUHBIL;

pelIaTh KAYeCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHUYECKH HEIIPOTHBOPEYUBYIO
LIEIIOYKY PACCYKICHUM C ONOpOM Ha WM3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbusnueckue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHbIX  3aJad  COBPEMEHHBIE
WH(OPMAITMOHHBIC TEXHOJIOTHH IS TIOWMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTaBIICHUS YYEOHOW W HAyYHO-MOMYJISIPHON MH(POPMAIINH, TTOTYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTy4aeMyIo HH(popMaIuio;

MIPUBOJIUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIEr0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B MOBCEJIHEBHOM KU3HU
JUIsl o0ecriedeHus: 0€30MacCHOCTH MpU OOpaIllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, NIl COXPAHEHHUsI 3JOPOBbsSI M COOJIIOJIEHUSI HOPM 3KOJIOTHUYECKOTO
MIOBEICHUS B OKPYKAIOLIEH CpEJIE;



paboTtaTh B TIpyNme C BBIIOJIHEHUEM PaA3JIMUHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIbI, PAlMOHAIBHO pACHpPENesiTh OO0S3aHHOCTU U
IJIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YUYACTHUKOB T'PYIINBI B PEIICHUE paccMaTpUBAEMON MPOOIEMBI.

K konmy obyuenuss B 11 kJiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIHUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKKM B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B TPAKTUYECKOU NEATEIBHOCTH JIFOAEU, LEIOCTHOCTh U €IUHCTBO
duznyecKoil KapTUHBI MUDA,

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3MUECKUX MOJIETeH:
TOYEYHBIN AJIIEKTPUYECKUM 3apsijl, Jyd CBETA, TOYCYHBIM UCTOYHUK CBETA, SIACpPHAas
MOJIeSIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sJipa MpHU pPEUICHUU (PU3NYECKHUX
3ajay;

pacrno3HaBaTh (pU3NYECKUE SBJICHHS (TPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB JJIEKTPOJIMHAMUKN M KBAaHTOBOU (DU3UKHU: AJIEKTPpUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHCTBHUS TOKA, B3aHMMOJEHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIWS, JACHUCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIKYIIUUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUsI U
BOJIHBI, MPSIMOJIMHEHHOE PacIpOCTPAHEHUE CBETa, OTPAXKEHUE, IMPEOMIICHUE,
uHTeppepeHnus, audpakuus W TOJMApU3alUs CBETa, JUCIEPCUsS CBETa,
dboToanekTpudeckuit 3gdext (poToaddexT), CBeTOBOE JaBICHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aTromMa BOJOPOJia, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTE;

ONUCHIBaTh M3YUYCHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  IMPOBOJMMOCTh  Pa3lU4YHBIX  Cped) U
AIIEKTPOMArHUTHBIE $SIBJICHUS (TPOLECCHI), UCHONB3Yyd (U3UYECKUE BEIMYUHBI:
AJIEKTPUUYECKUHN 3apsijl, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSDIKEHHE, AICKTPUUECKOE
COTIPOTUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJEKTPOJBIDKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHUTHOTO TMojs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KATYILLIKW, SHEPrus AJIEKTPUYECKOTO M MAarHUTHOTO IOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsj U CHiIa TOoKa B IIpolecce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHul, (OKYCHOE pacCTOSTHUE U
OTNTHYECKasi CHWJIA JIMH3BI, TIPH OMHCAHWUU TMPABWIHHO TPAKTOBATH (DU3UUECCKUN
CMBICIT HCIIOJB3YEMBIX BEIUYMH, WX OO0O3HAYEHUS W EIUHUIIBI, YKa3bIBaTh
dbopMyJibl, CBS3bIBAIOIIME JaHHYIO (PU3MYECKYI0 BEIMYMHY C JIPYTHUMHU
BEJIMYMHAMU;

ONUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHl, HUCIOIb3YS
¢bu3nuecKkrue BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H



4acToTa CBETa, YHEPTHUs U UMITYJIbC (POTOHA, IEPUO TOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU OMUCAHWU TMPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT
UCIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHUS W EJIMHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMH BEITUYUHAMH,
BBIUMCIISITH 3HAUeHNE (PU3UUYECKOIN BETNYUHBL;

aHAM3UPOBATh (PU3MUECKHE MPOLECCHl U SBICHHS, UCIONB3Yys (PU3HUECKUE
3aKOHbI M MPUHIUIBL 3aK0H OMa, 3aKOHBI MOCJEI0BAaTEIbHOTO U MapalieIbHOro
COCIMHEHMS TPOBOJHMUKOB, 3akoH Jlkoyns—JIeHra, 3aKoH 3JE€KTPOMArHUTHOU
WHAYKIIUH, 3aKOH MPSMOJIUHEHHOTO pacIpOCTPaHEHHUsI CBETa, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETAa, YpaBHeHHWE OWHINTEHHA s doTtodrddexra,
3aKOH COXpaHEHMsI SHEPTUH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPaHEHHUS
3JIEKTPUUECKOr0 3apsijia, 3aKOH COXpPaHEHMsI MacCOBOI'0 4HMCia, MOoCTysaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmnaja, Mpu 3TOM pas3linyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIpAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpeJIeIATh HAIPaBJICHUE BEKTOPAa MHIYKIIMA MAarHUTHOTO TIOJISl POBOTHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHna;

CTpPOUTh W OINHCHIBATH HM300paKEHUE, CO3[aBaEMO€ IUIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBIMIOJHATh JKCHEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKUX SIBICHUNH U
IPOLECCOB C HCMHOJb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEpPEHUH: NpU ITOM
dbopMmynupoBath MpodiieMy/3alayy M TUIOTE3y Y4yeOHOTO DKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(GbopMyIHpPOBATH BHIBOIBI,

OCYIIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIMYHH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEpPEHUsT U MCIOJIb30BaThb HU3BECTHHIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEJIOBaTh 3aBHUCHMOCTH (PU3WYECKHMX BEIMYMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHUI: TPU OSTOM KOHCTPYHPOBATH YCTaHOBKY, (PHUKCHPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYHH B BHUJE TaOIUIl U
rpauKoB, AeaTh BHIBOABI MO pe3ybTaTaM UCCIIEeI0BAHMUS;

cobyoaaTh npaBuiaa 0€30MacHOTO TPyJa NP MPOBEICHUM HCCIETOBaHUI B
pamMKax y4eOHOTO DSKCIEepHMMEHTa, Y4eOHO-MCCIEeI0BATENbCKOW W MPOEKTHOM
JESITeIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
00opyTI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCTIONB3YS (hU3HUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYMHBI U (HOPMYIIH,



HEoOXoauMbIe NIl €€ PEIICHHs, TPOBOIUTh PACUYEThl M OIEHWBATH PEATHHOCTH
MOJIYYEeHHOTO 3HAYCHUS (PU3HUECKON BEIMYUHBI,

peliaTh KaueCTBEHHBIC 331aU: BHICTPAUBATh JIOTUYECKU HEMTPOTUBOPECUUBYIO
IIEMIOYKY PACCYXKICHUN C OMOpPOW Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuzuYecKue sIBJICHNUS,

WCIIOJIb30BaTh ~ MPU  PEMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTAaBJICHUsI y4eOHOW W HAYYHO-TIOMYJISPHON MH(POpPMAIUH, MOJTYICHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYCCKH aHATM3UPOBATH MOTydaeMyIo HH(popMaIunio;

OOBSCHATh TPUHIUIIBI JEHCTBUS MAaIlWH, NPUOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX O€30MACHOTO HUCIOIh30BaHUS B IMOBCEIHEBHON
KU3HH,

IPUBOIUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE IPOIIECCOB OKPYKAIOIIET0 MHpA, B Pa3BHUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3NKE B MOBCETHEBHOW >KU3HU
i obecriedeHus: 6€30MacHOCTH MPH OOpAIEHUH ¢ MPUOOPAMH U TEXHHUYSCKUMHU
YCTPONCTBAMH, JIJISi COXPAHECHUSI 37IOPOBbSI M COOJIOICHUSI HOPM JKOJOTHUECKOTO
IOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TpyIIEe C BBHINOJHEHHEM PA3JIUYHBIX COIUAILHBIX POJIEH,
IUTAHUPOBATh padOTy TPYIIbI, PAlMOHAIBHO pACHpEeNeNsiTh OOS3aHHOCTU U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYalMsX, aJCeKBAaTHO OIEHUBATH
BKJIAJT K&KJIOTO U3 YIaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM TIPOOIEMBL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM

NPOrpamMmblI

KoaundyecTBo 4acoB

Bcero

Pasnea 1. PU3UKA U METO/JbI HAYYHOI'O IIO3HAHUA

1.1

du3nka U METOJIbI HAaYYHOT'O IIO3HAaHUA

Uroro no pazgeny

Pazgen 2. MEXAHUKA
2.1 Kunemartuka
2.2 JnHamuka
23 3aKOHbBI COXPAHEHUSI B MEXaHUKE

Hroro no pasneny

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM

3.1

3.2

33

TEOpUn

OCHOBBI TEPMOIMHAMUKH

AFpeFaTHHe COCTOsAAHUA BEIICCTBA.

@Da30BbIe NEPEXOIBI

2

18

9

10

KonTposabHbIe
padoTbI

IpakTnyeckue
padoThI

DJIEeKTPOHHbIE
(uugposbIe)
oOpa3oBaTe/ibHbIE

pecypchl

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

bu6mmorexa [IOK
https://m.edsoo.ru/7{41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7{41bf72

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

bubmuoreka [JOK
https://m.edsoo.ru/7{41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7{41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7{41bf72




Uroro no pazgeny

Paznea 4. JIEKTPOJANHAMUKA
4.1 OneKTpocTaThKa

[TocTosHHBIN 51eKTpUYECKUil TOK. TOKH B
Pa3IUYHBIX Cpelax

4.2

Uroro no pazgeny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24

10

12

22

68

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

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




11 KUIACC

HaumeHoBaHMe pa3/ieioB U TeM
NPorpamMMbl

Ne i/

Paznea 1. JIEKTPOJANHAMUKA

L1 MarnuTHO€ 1moJje. IJIeKTpOMarHuTHast
' UH Ty KIIHS

Hroro no pasneny

Paznea 2. KOJIEBAHUSA 1 BOJIHbBI

MexaHU4decKHne u SJICKTPOMArHUTHBIC

2.1
KOJIeOaHus
59 MexaHWU4eCcKHe 1 AIEKTPOMAarHUTHBIE
' BOJIHBI
2.3 OnTtuka

Uroro no pazgeny

KoanuecTBo 4acoB

Bcero
padoThbI

11 1

11

10

24

Pasznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUUA OTHOCHUTEJIBHOCTH

31 OcHOBBI cIeIIMaJILHON TEOpUU
' OTHOCHUTEIIbHOCTH

Hroro no pasneny

Pa3zgea 4. KBAHTOBAS PU3UKA
4.1 DIeMeHThl KBAHTOBOU OIITHKU

4.2 Crtpoenue aToma

4 1

KonTposabHbie

IIpakTnyeckue
padoThbI

DJIEeKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c¢

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

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c¢97c¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c¢

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢c97¢

bu6mmoreka [{OK




4.3 ATOMHOE S1p0

Uroro no pazgeny

15

Pasnea S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJIeMEHTBI aCTPOHOMHUU M aCTPOPHUIUKU
HWroro mo paszaeny
Paznen 6. OBOBIIAIOIEE IOBTOPEHUE
6.1 O6o0maroriee MOBTOPSHHE
HWrtoro mo paszaeny

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

7

68

https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c¢97c¢

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

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







IHHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

Pu3uka — HayKa O PUPOJE.
Hay4nble MeTOBI TO3HAHNS
OKpPY’KaIOIIETO MUpa

Ponp u MecTO Gu3uku B
(bopMHpPOBAHNN COBPEMEHHON
Hay4YHOU KapTHUHBI MUDA, B
IIPAKTUYECKOU NEeATEIbHOCTH JIIOAEH

MexaHudueckoe OBUKECHHUE.
OTHOCUTETHHOCTh MEXAaHUYECKOTO
nerxeHus. [lepemenienue, ckopocTsb,
yCKOpEHHue

PaBHOMEpHOE NpsAMOJIUHEITHOE
JBUKECHHE

PaBHOYCKOpEHHOE NPSMOJIMHENHOE
JIBIDKEHUE

CBobOoHOE TaZieHue. Y CKOpeHue
CBOOOIHOTO MAJACHHUS
KpuBonuneliHoe 1BH>KEHUE.
JIBr>keHre MaTepraabHON TOUKH 10
OKPY>KHOCTHU

[IpuHuun oTHOCHTENBHOCTH [ anmues.

KoanuyecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoTbl

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposwie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/ff0c32e2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c33e6

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372¢e

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3ada

bu6mmoreka [{OK



10

11

12

13

14

15

16

17

WuepunanbHble CUCTEMBI OTCYETA.
ITepssIii 3akoH HproTOHA

Macca tena. Cuna. [Ipunuun
cynepro3uuuu cuil. Bropoit 3akox
HeroToHa 11 MaTepuabHONW TOUYKH

Tperuii 3akoH HeroTona miist
MaTepHAIbHBIX TOYEK

3aKoH BCEMHpHOro TsaroreHus. Cuna
TsoxecTH. [lepBas kocMuueckas
CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koo duuueHt TpeHus.
Cuua conpoTHBIICHUS TIPH JIBH>KEHUH
TeJa B )KUIKOCTHU HMITH Ta3e

[locTynarenbHOE U BpalaTeibHOE
JBUKEHHE a0COMIOTHO TBEPAOTO Tea.
MowmeHnT cuibl. Ilneuo cuibl. YcinoBus
paBHOBECH TBEPIOIO Tea

Nmnynbc maTepuanbHONU TOYKH,
CUCTEMBbI MaTepUATbHBIX TOUEK.
Wmmynbe cunbl. 3aKOH COXpaHEHUs
HUMITYyJIbCA. Peaktusnoe ABHUKCHUC
PaboTa 1 MOIIHOCTE CHJIBI.
Kunernueckas sneprusi MaTepuaaibHOW
ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOW YHEPTUN

[ToreHumansHas SHEPTHUsl.

https://m.edsoo.ru/ff0c3be&

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3el8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3176

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

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

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

bu6mmoreka [IOK



18

19

20

21

22

23

24

[ToreHuunanbpHas SHEPTUs yIpyro
ne(OpMUPOBAHHOM MPYKUHBI.
[ToreHuuanbpHas SHEPTUs Tena BOIU3U
MOBEPXHOCTH 3eMITN

HOTGHHI/I&J’IBHBIG 1 HCIIOTCHOUAJIBHBIC
cuibl. CBsI3b pabOTHI
HETIOTCHIIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW YHEPTHU CHCTEMBI TEll.
3aKOH COXpaHEeHHs] MEXaHUYeCKON
SHEPTUU

Jlaboparopnas pabota
«HccnenoBanue cBs3u pabOTHI CHITHI C
U3MEHCHHEM MEXaHHUYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSIKCHUS
PE3UHOBOTO KI'yTa»

KoHnTtponbhas paboTa mo teme
«Kunematuka. /lnHamuka. 3aKOHBI
COXPAaHEHUS B MEXaHHUKE)

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-
KMHETUYECKON TeOpUH. bpoyHOBCKOE
newkenue. uddysus

XapakTep IBUKEHHUS U
B3aUMO/ICVICTBUS YaCTHIL] BEIIECTBA.
Mopenu cTpoeHHUsI ra30B, KUIKOCTEN
U TBEPIBIX TENI

Macca monekyin. KonuuectBo
Bemlectra. [loctositHHas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa
u e€ nsMmepenue. lllkana remmeparyp

https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bu6nmorexa [JOK
https://m.edsoo.ru/ff0c4dc2




25

26

27

28

29

30

31

32

33

34

Lenscus

HUneanpusiii raz B MKT. OcHoBHOE
ypaBHenne MKT

AOGcoutoTHas TeMiepaTrypa Kak Mepa
CpeHel KUHETUYECKON dHEPIUn
JBUKCHMSI MOJIEKYJI. Y paBHEHUE
Menneneea-Knaneiipona

3axon JlampToHa. I'a30BbIe 3aKOHBI

JlaGopatopHnas pabota
«HccrnenoBanne 3aBUCHMOCTH MEXIY
napamMeTpamM# COCTOSTHUS
Pa3peKEHHOTO Ta3a

N3omnporieccrl B U1€aNbHOM Tra3e u ux
rpaduyeckoe npeacTaBIeHUE

BuyTpennsis saneprust
TEPMOJUHAMHYECKON CUCTEMBI U
crocoObl e€ n3meHenwus. KonmuectBo
TEIUIOTHI U paboTta. BHyTpeHHs s
SHEPTIHUA OAHOATOMHOI'O UACAIIBHOTO
rasa

Bunel remionepenaun

VY aenpHas TEIIOEMKOCTE BEIISCTBA.
KonuuecTBo TemnoTs! mpu
Teruionepenade. AauabaTHbIN mpoiecc
[lepBblil 3aKOH TEPMOAMHAMUKH U €TO
MIPUMEHEHUE K U30MpoLeccaM

HeoOpaTuMocTh MporieccoB B

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c5952

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5efc

bu6mmoreka [IOK




35

36

37

38

39

40

41

42

43

44

45

npupoae. Bropoii 3akoH
TEPMOJIUHAMUKHI

[punnun aeiicteus u KI1J[ termosoit
MAaIIUHBI

Hukn Kapuo u ero KIT/{

OKojorudeckue npoOaemMbl
TETIOPHEPTETHKH

Ob6o6maromuit ypok «MoekynsapHas
¢u3rka. OCHOBBI TEPMOIMHAMHKI

KoHnTtponbhas paboTa mo teme
«Monexynspnast pusuka. OCHOBBI
TEPMOIUHAMHKI

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Ucnapenue u kunenue

AOComoTHAS M OTHOCHUTEIhHAS
BJIAJKHOCTh BO3/1yxa. HachleHHbIN
nap

TBépnoe teno. Kpucrannuueckue u
amop(dHbIe Tena. AHU30TPOIHUS
CBOMCTB KpUCTAJIOB. JKuakue
kpuctauibl. COBpeMEHHbBIE MaTEPHAITBI

[TnaBieHre U KPUCTAITH3AITHSL.
VnenpHas TEIUIOTA [UIABJICHUS.
Cybmumarus

ypaBHeHI/Ie TEIJI0BOro OajgaHca

DJeKTpu3anus Tel. DIEKTPUUECKUN
3apsz. [IBa Buaa 31EKTPUUECKUX

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK
https://m.edsoo.ru/ff0c600a

bubmuoreka [JOK
https://m.edsoo0.ru/ff0c6938

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c64d8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6510

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bcc




46

47

48

49

50

51

52

53

54

3aps70B

IIpoBOIHUKY, TUDIIEKTPUKU U
MOJIyIPOBOIHUKH. 3aKOH COXPaHEHUS
JIIEKTPUYECKOTO 3apsaa

B3aumopeiictBue 3apa10B. 3aK0OH
Kynona. ToueuHblll 351€KTpHUUECKUI
3apsig

Hanpsik€HHOCTD 37IEKTPUYECKOTO
nosist. [IpuHnun cynepno3suuuu
ANEKTPUUYECKHUX ToneH. JInnun
HaNpsKEHHOCTU

PaboTa cui1 3eKTpoCcTaTHIecKoro
nois. [Torennuan. PasHocTh
[IOTEHIAAIIOB

[TpoBOIHUKY U AUDIIEKTPUKH B
AIIEKTPOCTATUYECKOM IIOJIE.
JusnexkTpudeckasi IPOHULIAEMOCTb

OnextpoéMkocTh. Konnencatop

DIIEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO
KOHJIeHCaTopa

JlaGopatopHnas pabora "H3mepenue
ANEKTPOEMKOCTH KOHAEHcaTopa"

[IpuHIMD AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO
amnmapara, CTpyHHOTo IpUHTEpA.
DJIeKTpOCTaTUYECKasl 3aIIHTa.

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

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6{00

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

bu6mmorexka [JOK
https://m.edsoo.ru/ff0c7126

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




55

56

57

58

59

60

61

3azemiieHHE AIIEKTPONPUOOPOB

DNEeKTpUYECKUN TOK, YCIOBHUS €r0
cymectBoBanus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Comportusnenne. 3akoH Oma 1ist
y4acTKa Lenu

[TocnenoBarenbHOE, TApAUIETHLHOE,
CMEIIAHHOE COSMHCHHE
poBOAHKUKOB. JlaboparopHas paboTa
«/3y4yeHne cCMEmaHHOro COeIMHEHUS
PE3UCTOPOBY

PaboTta 1 MOITHOCTB ANIEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

3axon OMa 171 MOJTHOM (3aMKHYTOI)
anekTpudeckoii enu. Koporkoe
3ambIkanue. Jlabopatopnas pabora
«M3mepenne D/IC ncrtounuka Toka u
€ro BHyTPEHHETO COMPOTHBIICHUS

DJEeKTpOHHAs POBOJAUMOCTb TBEPABIX
METaJIJIOB. 3aBUCUMOCTh
COINPOTUBIICHUS METAIIJIOB OT
Temieparypsl. CBEpXIIPOBOAUMOCTh

DJIEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAs U

pUMecHas MpoBoAUMOcTh. CBoiicTBa
p—n-nepexona. [lomynpoBoaHUKOBBIE
MIPUOOPHI

0.5 Bbu6mmoreka [JOK
’ https://m.edsoo.ru/ff0c7410
bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838
0.5 bu6mmoreka [IOK

https://m.edsoo.ru/ff0c7ae0

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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63

64

65

66

67

68

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTpoIUTUYECKas! AUCCOLIUALIMSL.
DnexTponus

DJIEeKTPUYECKHI TOK B raszax.
CamocTosTenbHBIN U
HECAMOCTOSITEIbHBIN pa3psaa. MoaHus.
[Lnazma

DnexTpuueckue npudopsl U
YCTPOWCTBA M UX MTPAKTUUYECKOE
npuMmenenue. [IpaBuna TexHuku
0e301MmacHOCTH

O6o0marmuii ypox
«INEKTPOIMHAMHKAY
KonTponbhas pabota mo teme
«Onexkrpocraruka. [locTosHHbBIN
aneKTpudecKkuii Tok. Toku B
Pa3IMYHBIX Cpeaax»

Pesephblii ypok. KonTponbsHas
pabota no Teme "DyeKTpoAMHAMHUKA"

PesepBHEIiT ypok. Q000U ypok
o remam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

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

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmorexka [JOK
https://m.edsoo.ru/ff0c8f6¢




11 KUIACC

Ne
n/n

Tema ypoka

ITocTosTHHBIE MAarHUTHI K UX
B3aumMO/ieiicTBHE. MarHuTHOE I10JIE.
Bekrtop MarHuTHOM MHAYKUUH. JIMHUK
MarHUTHON WHIY KLU

MarsuTHO€ noJje IPOBOJHUKA C
TokoM. OnbIT Dpcrena.
B3aumopeicTBre NpOBOJHUKOB C
TOKOM

JlabopaTtopHnas pabora «M3yuenue
MarHUTHOTO TIOJIS KATYIIKU C TOKOM)

JlelicTBME MAarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ ToKOM. Cuiia Amnepa.
JlaGopaTopHnas pabota
«HccnenoBanue neicTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM

JlelicTBME MAarHUTHOTO TTOJIS Ha
JBHKYIIYIOCS 3apSKEHHYI0 YaCTHUILY.
Cuna Jlopennia. PaGoTa cuibt
Jlopenua

DnekTpomMarauTHas HHAYKIus. [loTok
BEKTOpa MarHuTHOM uHAYKIUH. DJC
WHAYKIWU. 3aKOH 3JIEKTPOMarHuTHOM

KoanuecTBo 4acoB

Bcero

KoHTposabHbIe
padoThI

Jara

IpakTnyeckue
U3ydeHus

padoThbI

DJIEeKTPOHHBIE
nugposbie
o0pa3oBaTejibHbIE

pecypchl

bubmmorexa [JOK
https://m.edsoo0.ru/ff0c9778

but6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9acO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4




10

11

12

13

14

nnaykuuu dapanes
JIaGoparopHas paboTa
«HccnenoBanue sIBICHUS
3JIEKTPOMArHUTHON UHIYKITUN

NunykTuBHOCTS. SIBIEHUE
camounaykuu. JJ1C caMOMHIYKIUU.
DHeprusi MarHuTHOTO MOJIsl KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue yCTpoucTBa U UX
IIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUThl, IEKTPOJABUIaTEINb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,
MHIyKIAOHHAs [1eYb

O6o6maromuii ypok «Marautoe
noJie. DIeKTPOMarHuTHasI MHAYKIHSDY

KonTponbhas pabora no teme
«MaramTHoe 1oJe.
DneKTpoMarHuTHasT HHIYKITUSDY

CB00OOIHBIC MEXaHHUECKUE
koseOanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHMYECKHX KOJIeOaHUH.
[IpeBpamienue suepruu

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJibIX KojiebaHu# Tpy3a Ha
HUTH OT JAJIMHBI HUTH U MacChl TPy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE

bubmmorexa [JOK
https://m.edsoo.ru/ff0cal 50

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

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

Bbubnuoreka [JOK
https://m.edsoo.ru/ffO0cad58

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0caf06

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cb820
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16

17

18

19

20

AJIEKTPOMAarHUTHbIE KojeOaHus B
UJealbHOM KoJiehaTeTbHOM KOHTYpE.
AHaNOTrus MEXIy MEXaHHUYECKUMH U
ANEKTPOMArHUTHBIMU KOJeOaHUIMU

®opmyna Tomcona. 3akoH
COXpaHECHHS PHEPTUU B HCATEHOM
KoJIeOaTeIbHOM KOHTYPE

[IpencraBnenue o 3aTyxXarmmx
KoJieOaHusx. BeiHyKIeHHbBIE
MexXaHn4YecKue Kojiebanus. Pe3onanc.
BrIiHYX)I€HHBIC 3JIEKTPOMArHUTHBIC
KoJieOaHus

Ilepemennsiit Tok. CHHYyCOUAIbHBIN
MEepEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKa. AMIIJIMTYTHOE U
JEUCTBYIOIEE 3HAYCHUE CUJIBI TOKA U
HaIPSOKEHUS

Tpancdopmarop. [IponsBoactso,
nepenaya v norpedieHue
JJIEKTPUYECKON SJHEPTUU

Y CTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE JIEKTPUYECKOT0 3BOHKA,
reHepaTopa IMEPEMEHHOTO TOKA,
JIMHUH DIIEKTpoIepeaayd

DKOJIOTHYECKUE PUCKU TTPU
MPOU3BOACTBE JIEKTPOIHEPTUH.
KynbTypa ucnonb3oBanus
3JIEKTPOSHEPTUHU B OBCEHEBHOM
KU3HU

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

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cbb86

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324
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22

23

24

25

26

27

28

29

30

MexaHuuyeckre BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb
pactpocTpaHeHUs U JITTMHA BOJHBI.
[Tonepeunsie ¥ MPOAOIBbHBIE BOTHBI

3Byk. CKOpoCTh 3ByKa. [ pOMKOCTh
3ByKa. BeicoTta ToHa. TemOp 3ByKa

DNEKTPOMAarHUTHHIE BOJHBI, UX
CBOMCTBa U cKOpocTh. [Ikana
ANEKTPOMAarHUTHBIX BOJIH

[IpuHuuUIBI pagnocBa3u U
TeneBuaeHus. Pa3Butue cpeacTs
cBa3u. Pagnonokanusa

Kontponbnas padota «Konebanus u
BOJTHBD»

[IpssmonrHENHOE pacpoCTpaHEHHE
CBETa B OJJHOPOJHOM CpeLe.
Todeunslii HICTOYHUK cBeTa. JIyu
CBETa

OtpaxeHnue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
M300paXe€HUI B IIJIOCKOM 3€pKajie

[Ipenomnenue cera. [lonHoe
BHyTpeHHee oTpaxeHnue. lIpenenbHblil
YTOJI IOJTHOTO BHYTPEHHETO
OTpaKEHUS

JlabopartopHas padota «/3mepenue
MIOKAa3aTess MPEJIOMIICHHS CTEKIIa»

JIunzel. [locTpoenune n300pakeHuil B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cccOc

bubmuorexa [JOK
https://m.edsoo.ru/ff0ccfe0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc618

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cd350

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bubmmorexa [JOK
https://m.edsoo.ru/ff0cd 716

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd67a

but6mmoreka [JOK




31

32

33

34

35

36

37

38

39

nuH3e. PopMyJia TOHKOM JIMH3HI.
VYBenu4eHue JUH3bI

JlaboparopHast paboTa
«HccnenoBanue CBOMCTB
M300pakKeHUH B JIMH3AX)

Hucnepcus ceeta. ClI0KHBII COCTaB
6enoro ceeta. L[Bet. JlabopaTopHas
pabota «Habmonenue aucnepcun
CBETa»

Nntepdepentus creta. Judpaxims
cBeta. [ludpakinuonnas pemeérka

[TonepedHOCTh CBETOBBIX BOJIH.
[Tonsapuzanus cBera

Onrtuyeckre npuOOPHI U yCTPOUCTBA U
yCIJIOBUS UX 0€30MaCHOr0 NPUMEHEHUS

I'panuiel MPUMEHUMOCTH
KJIacCU4eCKor MexaHuku. IlocTynarsl
CIIELUAJILHON TEOpUU
OTHOCHUTEIILHOCTH

OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
3ameIeHre BPEMEHH U COKPAIllEHUE
JUINHBI

DHEPrusi 1 UMITYJIbC PEISATUBUCTCKOMN
yacTuilbl. CBSI3b MAacChl C SHEPTUEH U
HUMITYJIbCOM. DHEPrusl MOKOs
KonTponbnas pabora «OnrTuka.
OCHOBBI cCTICITUATBHON TEOPUHT
OTHOCHUTEIIbHOCTH»

https://m.edsoo.ru/ff0cddle

but6mmoreka [JOK
https://m.edsoo.ru/ff0ced22

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf02e

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

but6mmoreka [JOK
https://m.edsoo.ru/ff0cfad42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfc68

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cf6{0
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41

42

43

44

45

46

47

48

49

®otonsl. Dopmyna [Inanka. DHeprus
Y UMITYJIbC (POTOHA

OTKpbITHE U HCCIEA0BAHNE
dotordderra. Onbiter A. T'.
CroneroBa

3akoHbl porodddexra. YpaBHeHne
Duinmreitna s Gotorddexra.
«Kpacnas rpanuna» gorosdppexra

Jasnenue cera. OnwiTh [1. H.
JleOeneBa. XuMuU4eCcKoe IeiicTBUE
CBETa

TexHuueckue ycTpoicTa u
MPaKTHYECKOE MPHMEHEHHE:
(dhoTorIEeMEHT, POTOAATUHK,
COJIHEYHas OaTapesi, CBeTOANOT

Pemrenue 3amau no reMe «9JI€MEHTEI
KBAaHTOBOU OITHKW)

Monens atoma TomcoHa. OTBITEL
Pesepdopra o paccessHuIO 0-9acTHII.
[LmaneTapHas MoJiesIb aToMa

IToctynartsr bopa

Wznyyenue u normnomeHue GoToHOB
IIpU IIEPEXOJE aTOMA C OJHOI'0 YPOBHS
SHEPIUM Ha Apyroil. Buasl criekTpos
BousHOBBIE cBOMCTBA yacTULl. BOIHBI
ne bpoitns. Kopnyckynsipao-
BOJIHOBOM tyann3M. CloHTaHHOE U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfel6

Bbubnunoreka [JOK
https://m.edsoo.ru/ff0cffc4

bubmuorexa [JOK
https://m.edsoo.ru/ff0d015¢

but6mmoreka [JOK
https://m.edsoo.ru/ff0d04a6

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0d091a

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa

bubmmorexa [JOK
https://m.edsoo.ru/ff0dOafa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8
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BBIHYXKJACHHOC U3JTYYCHHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Peseptdopaa no onpenenenuo cocrapa

PAAOAKTUBHOI'O U3TTYYCHUA

CgoiicTBa anbda-, 6era-, ramma-
u3ny4yeHus. BnusHue
PaIMOAKTUBHOCTH Ha )KUBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnan. I'aMma-u3inyyeHue

DHeprus CBI31 HYKJIOHOB B SITPE.
Snepubie peakuuu. SnepHbIn
peaktop. [Ipo6neMsbl, mepceKTUBHI,
AKOJIOTUYECKUE ACIIEKTHI SAEPHOMN
SHEPreTUKU

DnieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeTobl HAOMIOACHUS U
pErucTpanmy 3J€MEHTAPHBIX YaCTHII.
Kpyrasiii cton «PyHnaMeHTalnbHbIE
B3aUMOJICUCTBUS. ENUHCTBO
(U3HUECKO KapTHHBI MHPAY

DTanbl pa3BUTHSI ACTPOHOMUH.
[IpuknanHoe U MUPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMHUH. Bun
3BE31HOTO Heba. Co3Be3us, ipKue
3BE3/IBI, INIAHCTEI, UX BHIUMOC
nerkenne. CoHeyHas cucreMa

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

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




56

57

58

59

60

61

62

63
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Counuite. ComHeuHass akTUBHOCTD.
Hctounnk sHeprun CosiHIa U 3BE311

3BE3bI, X OCHOBHEIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHOU
MOCJIeI0BAaTEeNIbHOCTU. BHYyTpeHHEe
cTtpoenue 38€31. CoBpeMEHHbIE
MIpPeICTaBICHUSI O IPOUCXOXKICHUU U
sBomtounu CoJiHIA U 3BE3]

Muneunsiii [IyTe — Hama ['anakTuka.
[Tonoxenue u npuwxenue CosHua B
lNanaktuke. ['anaktuku. YeépHbie
JBIPBI B IAPAX TaJaKTUK

Bcenennas. Pa3Oeranue rajnakTuk.
Teopus bonbpmoro B3peIBa.
PenukroBoe uznydeHue.
MerTtaranakTrka

Hepemennsie mpodiaemMbl aCTpOHOMUU

KontponbHas paboTa «J1eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

O6o06maromuii ypok. Pois ¢usuku n
ACTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMAJIbHON 1
3THYECKOH cdepax AesaTeIbHOCTH
YyeJloBeKa

O6o0matomuii ypok. Poibs 1 mecto
(U3MKK ¥ ACTPOHOMUH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

O6o6maromuii ypok. Poib
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66

67

68

(dbuzmveckoit Teopun B HOPMUPOBAHUHT
npeAcTaBiIeHUH 0 pu3nyeckon
KapTHHE MHpa

O6o0maromuii ypok. Mecto
(bu3n4IeCcKoi KapTUHBI MHUpa B 001IIeM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MTPEJCTABICHUH O IPUpPOIE

PesepsHbIil ypok. MarautHoe mnosie.
DneKTpOMarHuTHas MHAYKIHS

PesepsHslil ypok. Ontuka. OCHOBBI
CHeMaIbHON TeoOpuH
OTHOCHUTEJIBHOCTH

Pesepnsrii ypok. KBantoBas ¢gusuka.

DeMeHTBl aCTPOHOMUU U
acTpopu3UKH

OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

68

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







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YHEHUKA

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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