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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3uke 0a30BOro ypoBHS Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IIOJIOKEHUH W TpeOOBaHUN K pe3ysbTaram
OCBOEHHMSI OCHOBHOW 00pa3oBaTelbHOU nmporpaMmsl, ipeacrasieHHbix B PI'OC COO, a
TaKkke ¢ y4€ToM (enepanbHO pabouyell MporpaMMmbl BOCIHTAHHMS W KOHLENIUHU
npenofaBaHus ydeOHOro mnpeamera «®Pu3nka» B 00pa30BaTEIbHBIX OpPraHHU3AIHIX
Poccuiickoii @eaepannu, pean3yonrX OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

Conepxanue mporpaMMmbl 1o  (GU3MKE HampaBieHO Ha (OpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu 00ydeHUn ux
¢uzuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIBHOCTHOTO MOIXOA.
[Iporpamma no ¢usuke coorBeTcTBYeT TpeboBaHusiM GI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, TPEIMETHBIM W METalpeAMETHBIM pe3yjibTaTaM OOy4YeHHs, a TaKxkKe
YUUTBIBAET HEOOXOAMMOCTh peaju3allid MEXKIPEAMETHBIX CBA3eH (U3UKU C
€CTECTBEHHO-HAYYHBIMU Y4Y€OHBIMH MNpeaMeTaMd. B Hell ompenenstoTcsi OCHOBHBIE
e U3ydyeHus: (PU3MKKM HAa YPOBHE CpEIHEro oOIiero oOpa3oBaHUsl, MIAHUPYEMbIC
pe3yNbTaThl OCBOCHUS Kypca (PU3UKU: JUUHOCTHBIC, METANPEAMETHBIC, TpEAMETHBIC (Ha
0a30BOM YpPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e IUIAHUPYEMBbIE PE3yIbTaThl OCBOEHUS Kypca (PU3UKK HAa 0a30BOM YpPOBHE, B TOM

YuCIIie MPEAMETHBIE PE3YNbTATHI IO TOAaM O0yUEHHUS;

e conepkaHue yueOHoro npenmMera «Puznka» 1mo rojgaM o0yueHusl.

du3nka KaKk HayKa O HauOoJiee OOIIMX 3aKOHAX MPUPOJBI, BHICTYIAs B KaueCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAaHUU 00
okpyxatomeM wmupe. IIkonpHBIM Kypc (U3MKH — CHUCTEMOOOpa3yoImuil 1Jis
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (DU3MUECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB U SIBJICHUN, H3yYaeMbIX XHUMHEH, Owosoruei, GusndecKon
reorpadueit u actpoHommueit. Mcmonp30BaHMe M aKTUBHOE MPUMEHEHHE (HU3UUECKUX
3HAHUI OmNpenenseT XapakTep M pa3BUTHE pPa3HOOOpa3HBIX TEXHOJIOrMM B cdepe
SHEPreTUKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, MOJIyYEHHS HOBBIX MaTe€pUaloOB C
3aJIaHHBIMU CBOMCTBAMHU U Jpyrux. M3ydeHue (Pu3MKU BHOCUT OCHOBHOM BKJIAJ B
(dhopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00y4JaroIuXcs, B OpMUPOBAHUE
YMEHHUM TNPUMEHSTh HAy4YHBIM METOJ TO3HAHUS TPU BBIMOJHEHUM HMH Y4YEOHBIX
HUCCIIEeI0OBaHMUM.

B ocHoBy kypca ¢u3uku JUisi YpOBHSI CpEIHEr0 OO0IIEero o0pa3oBaHUs MOJIOKEH
pAI Uaeh, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIBI €70 TOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEMl Kypc SBISETCA JIOTHUECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3leioB (U3UKH, BKIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoes eenepanusayuu. B cooTBeTCTBUM C HEM MaTepuan Kypca Gu3nKu oObeAMHEH
BOKpYT (Qusnueckux teopuil. Bemymum B Kypce sBusercs GOpMHUPOBAHUE
MPEJCTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pUHU, BEIIECTBE U IOJIE.



Hoes eymanumapuzayuu. EE peanuzanms mnpearnonaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEeHIKaa (U3NYECKON HAyKH, OCMBICIICHUE CBS3H Pa3BUTHUS (DU3UKHU
C pa3BUTHEM OOIIEeCTBAa, a TaKXEe C MHPOBO33PEHUYECCKHUMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoti nanpasnrennocmu. Kypc Gbu3uku npesanonaraet 3HaKOMCTBO €
IIMPOKUM KPYTrOM TEXHUYECKHX M TEXHOJOTMYECKHUX MPHIOKEHUN U3yYEHHBIX TEOPUI
Y 3aKOHOB.

Hoes  skonoeuzayuu  peamus3yeTcs IOCPEACTBOM  BBEIECHHUS  DJIEMEHTOB
coliepKaHUsl, TMOCBSIIEHHBIX SKOJOTHUYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpbIE
CBSA3aHBl C pa3BUTHEM TEXHUKM W TEXHOJOTHUH, a Takke OOCyX IeHUs mpodiem
PaMOHAIIBHOTO MPUPOJONOIB30BAHMS M 3KOJIOTHYECKON O€30MTaCHOCTH.

CTep>KHEBBIMU JJIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHMsl SIBISIIOTCS  (u3nyeckue Teopuu ((popmupoBaHHE MPEACTABICHUN O
CTPYKType NOCTpPO€HHUs (pU3MUecKOM TeopuH, posid (yHIaMEHTalIbHBIX 3aKOHOB U
IIPUHLUIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPHUPOAE, T'PAHULAX IPUMEHUMOCTH
TEOPHI, VISl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUN U IIPOLIECCOB).

CHCTeMHO-AesTENbHOCTHBIN MOJX0/I B Kypce (PU3MUKHU peamu3yeTcsl MpekIe BCEro
3a CYET OpraHu3aluy SKCIEPUMEHTAIBHOM eATeIbHOCTH o0yvatomuxcs. s 6a3oBoro
YpOBHS  Kypca (HU3MKM — OTO  HUCIOJB30BAHHE CUCTEMBI  (DPOHTAIBHBIX
KpaTKOBPEMEHHBIX SKCIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B MPOrpaMMe IO
¢u3uKe 00beTMHEHBI B OOLIUI CIIUCOK YYEHUUECKUX MPAKTUYECKUX padboT. Boiaenenue
B YKa3aHHOM IepeyHe JIabOpaTOPHBIX pabOT, MPOBOJAUMBIX ISl KOHTPOJIA U OLICHKH,
OCYIIECTBIISICTCS YYACTHUKAMHU 00pa30BaTEIbHOrO MPoLecca UCXOAs U3 0OCOOCHHOCTEN
TJIAHUPOBAHMS U OCHAIIeHUs kabuneta ¢pusuku. [Ipu rTom obecrieunBaeTcs OBlaJIcHUE
OOy4aroUIMMUC YMEHHUSIMU MPOBOJUTH KOCBEHHBIE HW3MEPEHHS, HCCIEIOBAHMS
3aBUCUMOCTENl  (DU3MYECKUX BEJIMYMH U T[OCTAaHOBKY OIBITOB IO IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpuioe BHUMaHUE yIEISETCS PELICHUIO pAaCUETHBIX M KaYeCTBEHHBIX 3a1a4. [Ipu
3TOM JUIA Pacy€THBIX 3aJad IPUOPUTETOM SBISIFOTCS 3a4a4d C SIBHO 3a/IaHHOM
¢u3nUecKol  MOJENbl0, MO3BOJISIIOUIME  MNPUMEHSTh  HM3YyYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3fena Kypca, TaK U MHTErpupysl 3HaHUS U3 Pa3HbIX
pa3znenoB. J{s KauecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJIAIOTCS 3aJaHUs Ha OOBSCHEHUE
NpOoTeKaHusl (PU3NYECKUX SIBJICHUM U MPOLIECCOB B OKPYXAlOUIe KU3HU, TpeOyromue
BbIOOpa (PU3MUECKON MOJENH JIJIsl CUTYALMK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu OI'OC COO k MarepuasbHO-TEXHUYECKOMY
oOecrieueHn0 y4eOHOro mporecca 0a30Bblii ypoBeHb Kypca (U3UKH Ha YPOBHE
cpeaHero oOuiero o0Opa3oBaHusl TOJKEH U3y4aThCs B YCIOBUSAX MPEIMETHOrO KaOMHETa
GU3MKM WM B YCIOBHUSIX HHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-
Hay4yHOTO HMKJa. B kabuHere QUMK NOTKHO OBITH HEOOXOIMMOE JIabopaTOpHOE
o0opy0BaHUE [JIs1 BHIMIOJIHEHHSI YKA3aHHBIX B MpOrpaMme Mo (U3MKe YUYEHUUYECKUX
MPaKTUYECKHUX paboT U AEMOHCTPALlMOHHOE 000pYy10BaHHUE.



JleMoHCTpaninoHHOE 000pyAOBaHUEe (GOPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHHAMAJIBHON JOCTaTOYHOCTH U OOECMeYMBaeT TOCTAHOBKY TIEPEYUCICHHBIX B
mporpamMme 1o (PU3UKE KITIOYEBBIX JEMOHCTpAIUil ISl MCCIICIOBAHUS HM3y4aeMbIX
SBJICHUM U MPOIIECCOB, IMIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHUX
IIPUMEHEHUM.

JlabopatopHoe 00OpyAOBaHWE MJi1 YYEHHUECKUX MPAKTUYECKHX  paldoT
dbopMupyeTCs B BUJIE TEMAaTHIECKUX KOMIUICKTOB U 00SCIIEYMBACTCS B pacu€Te OHOTO
KOMIUIEKTa Ha [JBYX oOOydaromuxcsi. TemaTuyeckue KOMIUIEKTHI J1a0OpaTOPHOTrO
o0OpyOoBaHUsl JOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM  HCIOJIb30BaHUU
aHAJIOrOBBIX U IIUGPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM
B BUJIE [IU(PPOBBIX JTAOOPATOPHIl.

OCHOBHBIMHU TICJISIMHU H3y4eHUsI PU3UKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

e (opMupoBaHue UHTEPECA U CTPEMIICHUS 00YUAIOIIUXCS K HAYYHOMY U3yUYEHUIO

IPUPOJIBI, PA3BUTHE WX UHTEIICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTENH;

e pa3BUTHE MNPEJCTAaBICHUNH O HAYYHOM METOJE MO3HAHHS U (PopMUpOBaHHE
HCCIIEIOBATENIBCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBICHUSIM;

e (opMuUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysbTaTa HU3yUYCHHUSI OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opMupoBaHUE YMEHHI OOBSICHSATH SBIICHUS C HCIOJIb30BAaHUEM (DU3UYECKUX
3HAHUW U HayYHBIX JJOKAa3aTEIbCTB;

e (¢opMupoBaHHE MPEACTABICHUNA O poau (PU3MKKA [ Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUM.

JlocTikeHrne STUX 1ejell 00ecreunBaeTcsl PEeIIeHueM CIEAYIOMMX 3a7ad B

IpoIiecce u3ydeHus Kypca GU3uKd Ha YPOBHE CPEIHEro o0IIero oopa3oBaHus:

e TMpPUOOpPETEHHE CHUCTEMBl 3HAHMK 00 OOIMX (U3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHax, TEOpUsIX, BKJIIOYas  MEXaHUKY, MOJEKYJSIpHYIO  (PU3MKy,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

e (QopMupoBaHuE yMEHUI TPUMEHATH TEOPETUUECKHE 3HAHUS JJIsi OOBSICHEHUS
bu3nuecKux SBICHUN B MPUPOJE W JJIS TPUHATUS MPAKTHUYECKUX PEIICHUN B
MMOBCEIHEBHOM JKH3HM;

e OCBOEHHUE CHOCOOOB PEIICHMS Pa3IUYHbIX 33/a4 C IBHO 33JJaHHOUN (pu3myeckoit
MOJIEIIBIO, 3aJ1a4, MOJPa3yMEBAIOIINX CAMOCTOSTEILHOE CO3JaHue (PU3UUECKON
MOJIENH, aICKBAaTHOM YCIIOBUSAM 3aJ]1auu;

e TOHUMaHHUE (UBNUYECKUX OCHOB U TPHUHIMUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX TIPOLECCOB, UX BIUSHHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUS W MPOBEACHUS
(Gu3HUeCKMX DKCIIEPUMEHTOB, aHalW3a W HMHTEpIpeTanuu HUHPOpMaIUH,
onpeaeneHus JOCTOBEPHOCTH MOJTYYEHHOTO pe3yJIbTaTa;

e CO3J]aHME€ YCJIOBUH IS Pa3BUTUS YMEHHUH MPOEKTHO-UCCIEIOBATEIHCKOM,
TBOPUYECKOU JIESITETbHOCTH.



Ha wusyuenne ¢Qusuku (0a30BbIi ypoBEHb) Ha YPOBHE CpPEAHEro OOIIero
oOpazoBanusi otBoauTcs 136 wacos: B 10 kimacce — 68 gacoB (2 yaca B Heneno), B 11
Kj1acce — 68 4yacoB (2 yaca B HEJICIIO).

[Ipennaraemerii B mporpamMme 1o (¢U3MKE TMEpedYeHb JTabOpaTOpHBIX U
NPaKTHYECKUX paboT SABISETCS PEKOMEHIOBAaHHBIM, VYUYWTEIh JCNaeT BHIOOD
MpOBEeNCHHUS JabOpaTOPHBIX pabOT W OMBITOB ¢ Y4YETOM HWHIWBUIYATBHBIX
0COOEHHOCTEN 00yUarOIINUXCS.

COJIEPKXAHUE OBYUEHUSA

10 KJIACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUSA

®usuka — Hayka O npupone. Haydnple METOIBI MO3HAHUS OKPYXKAIOIIETO MUpA.
Ponp oskcnepuMeHTa M TEOpUM B IIPOLIECCE IO3HAHUS NPUPOIBI. ODKCIEPUMEHT B
¢dusuke.

MonennpoBanue (GuU3NYeCKUX SBIEHUH U TmpoueccoB. HayuHble runoressl.
@dusnyeckrue 3aKOHbl M TEOpUU. ['paHUIBl NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponb u Mecto pusuku B GOpMUPOBAHUH COBPEMEHHOW HAYYHOU KapTHUHBI MUPA, B
IIPAKTUYECKOHN JEATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanorosble ¥ IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO  JBIKCHMUSI.
Cucrema orcuéra. Tpaekropusi.

[lepemenienne, CcKopocTh (CpelHssl CKOpPOCTb, MI'HOBEHHasi CKOpPOCTh) U
YCKOPEHHE MAaTepUalbHOW TOYKH, HX MPOEKIMU HA OCH CHUCTEMbl KOOpPIMHAT.
CioxxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEM.

PaBHOMEpHOE M PpPAaBHOYCKOPEHHOE MpPSMOJIMHEWHOE JBIKeHHe. ['paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTHU, YCKOPEHUSI, MyTU U MEPEMEIICHUS MaTepUaIbHOU
TOYKH OT BPEMEHH.

CBobOosHOE TazieHne. Y CKOpeHHEe CBOOOTHOTO MaCHUS.

KpuBonuuenHnoe nsmxeHue. [[BUKeHHE MAaTEpUAIIBHOM TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTbh, JIMHENHAS CKOPOCTh. [lepron
1 yactoTa obOpaienus. LleHTpocTpeMUTeIbHOE YCKOPEHHUE.

TexHuyeckre yCcTpOCTBA U MPAKTHUYECKOE MPUMEHEHUE: CIUJAOMETP, JBHKECHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEepe/Iavu.

Jlemoncmpayuu

Mogens cucTeMbl OTCY€Ta, WUIIOCTpAIUs KUHEMATHYECKUX XapaKTePUCTUK
JBHKCHUSL.

[IpeoOpa3zoBanne IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue naBwkeHUss Tema, OpOMIEHHOTO TIOA VYIJIOM K TOPU3OHTY W
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

Hanpasnenue CKOpoCTH pu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yueHne HEpPaBHOMEPHOTO JBHMXKEHHS C LEJIbI0 OINPEACIICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIEHHUS MEXAY IIYTAMH, HPOWICHHBIMU TEJIOM 34
NOCJIEN0BATENBHBIE PABHBIE POMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBHX)KEHUU C
HAYAJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenue aBMxKEHUS Tea, OPOLUIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipuauun otHocurensHocTU ['anmunes. 1lepseiit 3akoH HeroTona. MHepuuansHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHuun cynepnosunnu cui. Bropoi 3akon HeroToHa muist
MaTepuagbHOU TOUKU. Tpernit 3aKkoH HproTOHA 1711 MaTepUabHBIX TOYEK.

3akoH BceMupHOTo TAroteHus. Cuna tspkectu. [lepBast kocMuyeckasi CKOpOCTb.

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

Tpenue. Buasl TpeHusi (mokosi, cKoJibkeHus, kadueHusi). Cumna Tpenusa. Cyxoe
Tpenue. Cuiia TpeHus: CKOJIbKEeHUA U cuia TpeHus nokosi. Kosadduuuent tpenus. Cuna
COITPOTHUBIICHUS MIPU IBUKECHUU TEJIA B )KUIKOCTH UJIU ra3e.

[TocTynarensHOE U BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJTbI OTHOCUTENBHO OCH BpaiieHud. [liedo cuibl. YcnoBus paBHOBECHS
TBEPAOTO TEJIA.

TexHuueckrue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHWE: MOAIIMIIHUKY,
JNBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME NHEPIUU.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akox HerotoHna.

H3smepenue cu.

CioxeHune cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTrO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue aBuxeHust Opycka no HaKJIOHHOM MJIOCKOCTH.

HUccnegoBanne 3aBUCHUMOCTH CHJI YNPYTOCTH, BO3HHMKAIOIIUX B IIPYXKUHE U
PE3MHOBOM 00pasiie, OT ux JAehOopMaIIHH.



Hccnenosanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAIICHUS.

Tema 3. 3akonvt coxpanenus ¢ mMmexanuke

NMmynbc MaTepruanbHON TOUKH (Tea), CHCTEMbl MAaTEPHAIBHBIX TOYEK. Mmysbe
CUJIbl M UW3MEHEHHE HMITyJibca Tela. 3aKOH COXPAHEHUsT HMIyJibca. PeakTuBHOE
IBUKCHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernyeckass sHeprus MaTepualibHOM TOYKH. Teopema 00 U3MEHEHUU
KUHETUYECKOU IHEPTUMU.

[ToTennumanbHas 3Heprusi. [loTeHnManbHass dHEPrUs YNpyro AePpopMUPOBAHHOMN
npyxuHsbl. [loTeHlnanbHas SHEPTUs Teja BOJIM3U OBEPXHOCTH 3EeMITH.

[loTeHumanbHble W HEMOTEHUHUAJIbHbIE CUJIbL. CBS3b pabOTHl HEMOTEHIMAIBHBIX
CWJI C W3MEHEHHEM MEXaHWYECKOW SHEPrUH CHCTEMbl Tel. 3aKOH COXPaHEHHS
MEXaHUYECKON SJHEPTUU.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE NPUMEHEHME: BOJIOMET, KOIIED,
MPY>KWHHBIN MTUCTOJIET, IBMXKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE IBMKEHHUE.

[lepexoa NOTEHIHATILHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii skcnepumenm, nabopamopusie padomuol

N3yyeHnue aOCOJIIOTHO HEYIPYroro yjaapa € IOMOMIbIO JBYX OJMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI C U3MEHEHUEM MEXaHWYECKOM PHEpruu Tesa
Ha MPUMEPE PACTKEHUS PEZUHOBOTO KTy Ta.

Pa3znes 3. MousiekyasipHast pU3UKa U TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOM TEOPUU M HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe gBuxkenue. Jubdysus. Xapakrep IBWKEHUS WU
B3aMMOJEHCTBUS YaCTULl BellecTBA. MoOJiein CTPOCHUS Ta30B, KUAKOCTEU U TBEPABIX
Tel U OOBSICHEHHE CBOMCTB BeIlleCTBa Ha OCHOBE 3THX Mojeiei. Macca u pa3mepsl
Monekyn. KonnuectBo BemectBa. [locTositHHas ABoraapo.

TerioBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmeparyp
Llenbcus.

Mopnene uaeanbHOro rasa. OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KWHETHUYECKON
TEOpUHU UJEANBHOTO ra3za. AOCOIIOTHAs TeMIIEpaTypa Kak Mepa CpeHed KHHETHUECKON
SHEPIruM TEIUIOBOrO IBMKEeHUs vacTul rasza. Illkama temneparyp KeneBuna. I'a3oBbie
3aKkOHbl. YpaBHeHUe MeHnneneeBa—Knaneipona. 3akon JlansToHa. M3omporecchl B
U7eaIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacraBieHue
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OApOMETP.



Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BellecTBa, (hoTorpaduu MoyeKyml
OPTraHUYECKUX COCAUHECHUU.

OnbiThl 110 U HY3UN KUAKOCTEN U ra30B.

Mogenb GpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAOIIKE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOIO B3aUMOAECHCTBUSL.

Mopens, HIUTFOCTpUpYIOLIas MPUPOAY AABICHHUS Ia3a HA CTEHKU COCYIa.

OnbITel, WUIIOCTPUPYIOIIWE  YPABHEHHE  COCTOSHHUS — HMJCAIBHOIO  rasa,
U30IPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

OmnpeneneHre Macchl BO3/lyXa B KJIACCHON KOMHATE Ha OCHOBE U3MEpPEHU 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXKIY I[apaMeTpaMHU COCTOSIHUSL Pa3peKEHHOIO
rasa.

Tema 2. OcHosvl mepmoouHamuKku

TepmonnHamuueckass cucTteMa. BHYTpeHHsIT DSHeprus TEPMOJAMHAMUYECKOU
cucteMbl U crnocoObl €€ u3meHeHus. KommuectBo TemnoTsl M pabota. BHyTpeHHss
DHEPrus OJHOATOMHOI'O HICAIBHOIO rasa. Buael Teronepenadn: TEILUIONPOBOJHOCTD,
KOHBEKIIUS, U3IyYEHHE. Y IeNbHas TEIUNIOEMKOCTh BelecTBa. KoimmuecTBo TEMmIoTsl npu
TeIIonepeaaye.

[lonsitTue 00 anumabatHoM mpouecce. llepBplii  3aKOH  TEPMOJIMHAMUKH.
[IpumeHeHre mMepBOro 3aKOHA TEPMOJMHAMUKH K wu3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh Po1IeCCOB B MPUPOIE.

TeruoBble MamuHbl. [IpuHOMINBI A€CTBUS TeMIoBBIX MamuH. [IpeoOpazoBanus
SHEPTUU B TEIUIOBBIX MamuHaX. KodhdUIMEHT Mone3Horo AeMCTBUS TEIUIOBOM
Mamuabl. [ukn KapHo u ero xoad@dUIMEHT MOJIE3HOTO JEHCTBUA. DKOJIOTHYECKUE
pO0JIEMBI TETJIO3HEPTETUKH.

TexHuyeckue yCTpoMCTBAa U MPAKTUYECKOE NMPUMEHEHUE: JBUTaTEb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpEHHEH 3HEPruM Teja MPU COBEPIICHUU pabOThI: BBUIET MPOOKHU
13 OyTBUIKU TOJ ACHCTBUEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B JaTYHHOU TpyOKe
myTéM TpeHus (BUICOAEMOHCTpaIus).

N3menenue BHyTpEeHHEH sHepruu (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnwIT 0 aAabaTHOMY PACHTUPEHHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu mapoBoi TypOWHBI, JBUTATENs BHYTPEHHETO CrOpaHusi, PEaKTHBHOIO
JBUTATEIS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenne yaeapHOoN TEII0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoont



[TapooOpa3oBanue u KoHAeHcanus. VcrapeHue u kureHue. AOCONIOTHAs M
OTHOCUTEIIbHAsA BIIAXHOCTh BO3ayxa. Haceimennsld mnap. YaenpHas TeIwioTa
mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHHSI OT JaBICHHUS.

TBépnoe Teno. Kpucrammueckue u amopdHble Teiaa. AHHU30TPOIUS CBONCTB
kpuctamwioB. JKugkue kpuctauibl. CoBpemMeHHble Matepuanbl. [liaBieHue wu
KpUCTayuIH3aIs. Y AeibHas TerioTa miasiieHus. CyOaumarus.

VYpaBHeHue TEII0BOTO OanaHca.

TexHuyeckre yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAUIOPUMETP, TEXHOJOTUN TOJYUYCHHUSI COBPEMEHHBIX MaTEpUAJIOB, B TOM
YHCJIe HAHOMATEepHUaoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCcTBa HACBHIILICHHBIX TTAPOB.

Kunenue npu noHMKEHHOM J1aBJICHUHU.

CniocoObl U3MEPEHUS BIIAYKHOCTH.

Habmronenune HarpeBaHus M MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii axcnepumenm, 1abopamopuvle pabomol

N3mMepenre OTHOCUTENBLHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DjaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DJNeKTpU3alus Tell. DJIEKTpUUECKUui 3apsl. J(Ba BUAA SIEKTPUUECKUX 3apsioB.
[IpoBOAHUKH, NUAJIEKTPUKA U MOJYIPOBOJHHUKU. 3AKOH COXPAHEHUS DJIEKTPUUYECKOIO
3apsaa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TodeuHbIl 3IE€KTPUYECKUN 3aps.
Onektpudeckoe  mone.  HanpsokéHHOCTh  snektpuueckoro  mons.  I[IpuHnun
CYHNEPIIO3ULIUH IEKTPUUECKUX TMOJIeH. JINHUK HAPSKEHHOCTHU IEKTPUUYECKOTO TOJIS.

PabGoTta cun snextpocrarnueckoro moss. I[lotenmuman. Pa3sHOCTh MOTEHIIMATIOB.
[IpoBOIHMKM W AUAPIAEKTPUKU B IJIEKTPOCTATUUECKOM TMoje. [luanexrtpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKkocTb. KonaeHcaTtop. OIEKTPOEMKOCTh IHIOCKOTO KOHIEHCATOpa.
DHeprus 3apsKEHHOT0 KOHAEHCATopa.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHME:  DIIEKTPOCKOIL,
AIEKTPOMETP,  DJIGKTPOCTaTHYECKas  3allldTa, 3a3eMJICHHE  DJIEKTPONpPUOOPOB,
KOHJIEHCATOp, KOMUPOBAJIBHBIN aIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS SJIEKTPOMETPA.

BzanmopencTBre Ha3IEKTPU30BAHHBIX TEJL.

DIJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKM B 3IIEKTPOCTATUUECKOM IOJIE.

DJIIEKTpOCTaTUYECKasl 3alIUTa.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.



3aBUCHUMOCTh JJIEKTPOEMKOCTH IIOCKOrO0 KOHAEHCATOpa OT IUIOIIAJM IUIACTHH,
PACCTOSHMS MEXIAYy HUMU U JUAJIEKTPUUECKOU POHULIAEMOCTH.

DHeprus 3apsHKEHHOro KOHAEHCAaTopa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3MepeHne 35eKTpOoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEeKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPHUUECKOTO TOKA. MICTOUHUKH
Toka. Cuia Toka. IlocTossHHBIN TOK.

Hanpspkenue. 3akon OMa 1715 y4acTKa LEenu.

DJIEKTPUYECKOE  CONMPOTUBJIECHUE. Y NIEIBHOE  CONPOTUBIICHHE  BEILECTBA.
ITocnenoBarenbHOE, TApAIEIBHOE, CMEIIAHHOE COCINHEHUE IIPOBOIHUKOB.

Pabora  snmektpuueckoro  Toka.  3akoH  JDbkoyma—Jlenma.  MoiHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBHXKYILAsl CUJIa U BHYTPEHHEE CONPOTHUBJIEHUE HUCTOYHHMKA TOKA. 3aKOH
Owma 17151 oIHOM (3aMKHYTOM) 35ieKTpruueckol rienu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAS MPOBOAUMOCTH TBEPABIX METAJIOB. 3aBUCUMOCTBH COIPOTHBIICHUS
METAJLIOB OT TeMItepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3IEKTPOHHBIX MYYKOB.

[TonmynpoBonuuku. CoOCTBEHHAs! M MPUMECHAs! IPOBOAMMOCTD HOJIYTIPOBOJHUKOB.
CoiictBa p—N-niepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

OJIEKTPUYECKHM  TOK B pacTBOpax W pacIiulaBax  AJIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIH3.

DNeKTpU4ecKuii TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIA pa3psl.
Monnus. [1na3ma.

TexHu4yeckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, ICTOYHUKHU TOKA, 3JIEKTPOHATrpeBATENbHbIE TPUOOPHI, JIEKTPOOCBETUTEIbHbBIE
npuoOOphl, TEPMOMETP  COMPOTHBJICHUS, BaKyyMHBIH JHOJ, TEPMUCTOPHI U
(hOTOPE3UCTOPHI, OIYITPOBOJHUKOBBIN U0/, TAIbBAHHUKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKA U HANIPSKEHUSL.

3aBUCUMOCTh  CONPOTUBIIEHUS LUIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IIJIOMIAU TIOTIEPEYHOr0 CEUYEHUs U MaTepuaa.

CMelaHHOEe COeIMHEHHE TPOBOIHUKOB.

[Ipsamoe  wm3MepeHue  DNEKTPOABMXKYIIEHM  cwibl. KopoTkoe — 3aMbIkaHuE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUS METAJJIOB OT TEMITEPATYPBL.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psal U MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydenune cMEmaHHOro COeIMHEHUS PEZUCTOPOB.



H3mepeHue dIEKTPOABIIKYIIEH CHIBI HCTOYHMKA TOKA W €ro BHYTPEHHETO
COIIPOTHBIICHUSI.

HabGnronenue amekTponmsa.

MexnpeaMeTHbIE CBSI3H

Nzydenne kypca Gusuku 6a30Boro ypoBHs B 10 Kilacce OCyIIECTBISIETCS ¢ YIETOM
COJICPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3eH ¢ KypcaMy MaTeMaTUKH, OUOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nowsmusi, CBSI3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO
TIO3HAHMSI: SIBJICHUE, HAYIHBIA (DaKT, TUMoTe3a, (hu3nueckas BEITUYHHA, 3aKOH, TCOPHS,
HaOJI0ICHIE, SKCIIEPUMEHT, MOJISITHPOBAHKE, MOJICTh, H3MEPEHHE.

Mamemamuxa: pelIeHHe CUCTEMbl YpaBHCHWMW, JIMHEWHAs (QYyHKIUs, Tapadoia,
runep0Ooia, X rpadKd U CBOWCTBA, TPUTOHOMETPHUYCCKHE (QYHKIMH: CHHYC, KOCHHYC,
TaHTCHC, KOTaHTECHC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXJIECTBO, BEKTOPHI M HX
MPOEKIINY HA OCH KOOPAHMHAT, CJIIO)KCHHUE BEKTOPOB.

Buonocus: MexaHW4YecKoe IBW)KCHHE B JKHBOW Tpupoae, TudQys3us, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHW3MOB (BHJIbI TEILIONEPEIaul, TEIJIOBOES pPaBHOBECHE),
JIEKTPUICCKUE SIBJICHHUS B YKUBOU MPHUPOIC.

Xumusi: TUCKPETHOE CTPOSHHE BEIEeCTBA, CTPOCHHWE aTOMOB M MOJCKYJ, MOJb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBBIC CBOMCTBA TBEPIBIX TEN, KUAKOCTEH W Ta30B,
AIEKTPUYCCKUE CBOMCTBA METAJIOB, MJICKTPOIUTHICCKAs UCCOIUAIINS, TaThBaHHUKA.

l'eoepagpus: BIaXHOCTh BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JABWKCHHUH C HMCIOJIB30BAHHUEM MEXAHU3MOB, yUET
TPCHHSI B TEXHHKE, MOAIIMITHUKA, WCIOJIh30BAaHUE 3aKOHA COXPAHCHHS HMMITYJIbCa B
TEXHHUKE (pakera, BOJOMET W JPYTHE), JBUTaTeb BHYTPCHHETO CTOpaHUs, TMapoBas
TypOWHa, OBITOBOW  XOJOJWJIBHUK, KOHJWIIMOHEP, TEXHOJOTHUU  IOJTYYCHHS
COBPEMEHHBIX MaTepHaioB, B TOM 4YHCJIC HAHOMATCPUAJIOB, M HAHOTEXHOJIOTHH,
AJIGKTPOCTATHYCCKAS 3alllUTa, 3a3¢MJICHUE OJJICKTPONPUOOPOB, KCEPOKC, CTPYWHBIH
MPUHTEP, JJICKTPOHArpeBaTeIbHBIC MPUOOPHI, AJIEKTPOOCBETUTEIBHBIE PHOOPHI,
rajibBaHUKa.

11 KITACC

Pa3znen 4. JiaekTpoauHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA

[ToctostHHbIE MarHuTHL. B3auMOJEWCTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHoe
noje. BekTop MarHMTHOW WHAYKUMHU. lIpuHOMII Cyneprno3suuuy MarHUTHBIX TOJIEH.
Jlunnn wMarsuTHOM wWHAYKUMHA. KapTuHa JMHWKA MarHUTHOM WHAYKUWAHA TOJA
MOCTOSIHHBIX MAarHUTOB.

MarauTHoe noJsie MpoOBOJHUKA ¢ TOKOM. KapTuHa JIMHUN MHIYKIIMA MarHUTHOTO
MOJ JUIMHHOTO TMPSMOIO0 NPOBOAHMKA W 3aMKHYTOIO KOJIBLIEBOTO ITPOBOJHHUKA,
KaTylku ¢ TokoM. OnbIT Opcrena. BzaumoaercTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.



Cuna Jlopenna, €€ MOJy/ib M HalpaBieHUE. [[BUKEHHE 3apsHKEHHOW YaCTHUIBI B
OJTHOPOJITHOM MarHuTHOM mosie. Pabota cumbl Jlopena.

SIBneHHE DIEKTPOMArHUTHOW MHAYKIUHU. [I0TOK BEKTOpa MarHMTHOM WHAYKLWU.
DNEeKTpOABMKYLIAs CUJIA MHIYKIUH. 3aKOH 3JIEKTPOMarHuTHOW nHAyKunn Papanes.

BuxpeBoe ayeKTpHUYECKOE MOJ€. OJJIEKTPOIABIKYIIAs CWIA WHAYKIMM B
IIPOBOJAHUKE, IBUKYILEMCS NTOCTYNATENBHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

IIpaBuio Jlenna.

NHOyKTUBHOCTh.  SIBleHME  CaMOMHAYKLIMH.  OJIEKTPOABWXKYIAs  cujia
CaMOMHIYKIIMH.

OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckre yCTpOMCTBA M NMPAKTHUYECKOE IPUMEHEHUE: ITOCTOSTHHBIE MAarHUTHI,
JJIEKTPOMArHuThl,  JJIEKTPOABUTrATENb,  YCKOPUTEIM  DJIEMEHTAapHbIX  YaCTHL,
VHyKIIMOHHASA I1€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIIOHEHHE IIEKTPOHHOI'O ITyYKa MATHUTHBIM I1OJIEM.

JInHUM MHIYKIIUYM MarHUTHOI'O I1OJIA.

B3anmoneiictBre IByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHHE 3IIEKTPOMArHUTHON MHAYKIWH.

[Ipasuio Jlenua.

3aBUCUMOCTh DJIEKTPOJABIKYIIEH CHIIBI MHAYKOUMU OT CKOPOCTH H3MEHEHUs
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIHU.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenre MarHuTHOTO I0JIS KaTYIIKH C TOKOM.

Hccnenoanue neMCTBUS IOCTOSTHHOTO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue sSBICHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

Pa3nen 5. Kosie0anus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KO1e0aHUA

Konebarenbhas cucrema. CBOOOAHBIE MeXaHUYECKHE KojieOanus. ["apMmoHnyeckue
konebanus. [lepuon, yacrtora, ammuTyna u ¢asza konedanuil. [IpyKUHHBIN MasSTHHK.
MareMaTtnyeckuii MasTHUK. YpaBHEHHUE TapMOHMUYECKHX KosieOanuid. [IpeBparienue
SHEPIUH IIPU TAPMOHUUYECKUX KOJICOaHUSX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHWTHBIE KOJIEOAHUS B
UJeabHOM  KoJIeOaTeIbHOM KOHType. AHAJOrusg MEXAy MEXaHHMYECKUMH W
AIEKTPOMATrHUTHBIMU KoJebanusimu. @opmyna ToMcona. 3aKoH COXpaHEHUS SHEPTHH B
UJIeATHHOM KOJIOATEIbHOM KOHTYDE.



[IpeacraBienre o 3aTyxarollUX KoJjieOaHUsAX. BbIHYyXJIEHHbIE MEXaHHUYECKHUE
koneOanusi. Pezonanc. BoiHyXeHHbBIE JIEKTPOMAarHUTHBIE KOJICOaHMUS.

[lepemenHbIil Tok. CHHYCOHMIaIbHBIN TEPEMEHHBIN TOK. MOITHOCTh TEPEMEHHOTO
TOKa. AMIUIUTYIHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpancpopmarop. IlpousBonactBo, mnepegaya M MOTPEOJICHUE AIEKTPUUECKOM
SHEPrur. OKOJOTMYECKHE PHUCKH IMpPH IPOU3BOJACTBE AJIEKTposHepruu. Kynbrypa
WCIIOJIb30BAHUS JIEKTPOSHEPTUH B IOBCETHEBHOM KU3HHU.

TexHuyeckue yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHUE: DIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KOJIEOATENIbHOM CUCTEMbI (MPYXKUHHBIA WU
MaTeMaTUYECKUI MasITHUK).

Hab6nronenue 3atyxarommx KojaeOaHuii.

HccnenoBanue CBOMCTB BBRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuuiorpaMMsl  (3aBUCHUMOCTH CHJIBI TOKAa M HaIpsSDKEHUST OT BPEMEHM) Ui
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc 1mpu  MOCIENOBATEIBHOM  COCAMHEHUM  PE3UCTOpPA,  KaTYyIIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopenb TMHUY 3JIEKTpONEpeIayn.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

HccnenoBanue 3aBUCUMOCTH NIEPUOAA MAJIBIX KOJIEOaHHUM rpy3a Ha HUTH OT JIJTMHbI
HUTHU ¥ MaccChl rpysa.

HccnegoBanne mepeMEHHOrO0 TOKAa B LIEMHM M3 MOCIEAOBATENBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbIE 6OJIHbL

Mexannueckue BOJIHBIL, yciaoBus pacnpoctpanenus. Ilepuon. CkopocThb
pacnpocTpaHeHusT M JJIMHA BOJIHBL. IlomepedHble W NPOAOJBHBIE  BOJIHBIL.
WNuTtepdepenius u iuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMmkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJIHBL. YCIIOBHSI H3JIYy4EHUS DJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuenrtaiusi BektopoB E, B, V B snexrpomarnutHol BonHe. CBoOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)KE€HUE, MPEJIOMJICHUE, NOoJsApu3aus, Iudpaxius,
unTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[Ilkana 5>J€KTPOMArHUTHBIX BOJH. lIpUMeHeHHe 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMITBI pagUOCBA3H U TeNEBUAEHUS. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

TexHuueckue yCTpoWcTBA M  MPAKTUYECKOE NPUMEHEHUE: MY3bIKaJbHbIC
WHCTPYMEHTBI, YyJIbTPa3BYKOBas JUAarHOCTUKa B TEXHUKE W MEIULUWHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.



Jlemoncmpayuu

OO0pa3oBaHue M pacPOCTPAHECHUE MTOTIEPEUHBIX U MTPOIOIHHBIX BOJIH.

Konebmromieecs Te0 Kak HCTOYHUK 3BYKa.

HaGnronenue otpakeHus: U NpeoOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HaHC.

HaGnronenue cBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTHTYIOW U 9acTOTOM
KOJIeOaHU.

HccnenoBanne CBOWCTB 3JEKTPOMArHUTHBIX BOJH: OTPa)XEHUE, MPEJIOMIIEHUE,
noJispu3anus, 1upakius, THTEpPepeHIus.

Tema 3. Onmuka

I'eomerpuueckass onruka. IIpsAMonmHElWHOE  paclIpoCTpaHEHUWE CBETa B
onHopoaHoi cpene. JIyd cBeta. ToueuHbIN HCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaxeHHsi cBeTa. l[locTpoeHue u300pakeHUl B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeTa. 3akOoHBI MPETOMIICHUS CBeTa. AOCOJIOTHBIN TOKa3aTelhb
npenomiicHusi. [lonmHoe BHyTpeHHee oOTpaxkeHue. I[IpenenbHbli  yroa MOJHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CioxHbIM coctaB Oesoro cBeta. LIBer.

Cobuparonne u paccenBaromue JuUH3bl. ToHKas nuH3a. DOKYCHOE PacCTOsIHUE U
onTHYECKas cuia TOHKOW JuH3bL IlocTpoeHue wu300pakeHHWid B coOuparomux Hu
pacceuBaromux JuH3ax. DopMysa TOHKOM JIMH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBast ontuka. MaTtepdepennnst cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HaOJI0JICHUST MAaKCUMyMOB M MUHHUMYMOB B HMHTEP(EPEHIIMOHHONW KApTUHE OT ABYX
CUH(a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakusa ceera. JudpakuronHas pemérka. YcCIoBUE HAOMIOICHUS TJIaBHBIX
MaKCUMYMOB TIPH MaJIEHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOEC MPUMEHEHUE: OYKH, JIyla,
(dboToanmnapar, NMPOEKIIMOHHBIN ammapar, MUKPOCKOM, TEJIECKOI, BOJOKOHHAs OINTHKA,
nudpakiMoOHHas PEMIETKa, MOJISTPOUSI.

Jlemoncmpayuu

[IpssiMonuHeiHOE  paclpocTpaHEeHUEe, OTPAKEHHWE M MPEJOMIICHHE CBeTa.
OnTuyeckue NpudOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojielib CBETOBOIA.

HccnenoBanue CBOMCTB N300paykeHU B TMH3AX.

Mopenu MUKpOCKoOTa, TeJIECKOIa.

Habmnronenue natepdepeHnn crera.

Habnronenue nudpakiuu ceera.

Habmronenune nucnepcuu cBera.

[Tonyuenue cnekTpa ¢ MOMOIIBIO TPU3MBI.



[Tonyuenue cnekTpa ¢ MOMOIIBI0 AU(PPAKIIMOHHON PEIIETKH.
Ha6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol
N3MepeHune nokazaress npeioMJIeHUs CTEKIa.
HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.
Ha6nronenue nucnepcnu cBera.

Pa3nen 6. OcHOBBI CIeUAIbHON TEOPHH OTHOCHUTEILHOCTH

I'panuiibl MPUMEHUMOCTH KJIACCHYECKOW MexaHuku. [locTynaTel crenuaibHOU
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOMYJSL CKOPOCTH CBETa B BaKyyMe,
MPUHILNI OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEIJICHHE BPEMEHH M COKpAIlCHUE
JUIMHBI.

DHeprusi U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3p Macchl C DHEPIHUEM M HMILYJIBCOM PEISITUBACTCKOM YaCTHUIBl. DHEPrUsd
ITOKOS.

Pasznen 7. KanToBas ¢pusuka

Tema 1. dnemenmot K6AHM OGO ONMUKU

®oronsl. Popmyna [lnanka cBs3u 3HEPrUU (POTOHA C €r0 YACTOTOW. DHEPrusi U
UMITYJIbC (POTOHA.

OtkpeitTiie u uccienoBanue Goroddpdexra. Onbitel A. I'. CroneroBa. 3aKoHBI
dotoapdexra. YpaBHenue OitHmTeiHa a1 oroaddexra. «KpacHas rpanunar»
dhororddexra.

JlaBnenne cBera. OnbiThl I1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpoWCTBA M MPAKTUYECKOE NPHUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeHEro GpoTodddekra.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccesHUIO o -YacTHIL.
[InanerapHas mozens atoma. [loctynatel bopa. U3nyuenue u norsnomeHue GpoToHOB
MpU Nepexoe aToMa C OJHOTO YPOBHS SHEPruu Ha Apyroi. Bumbl criekTpoB. CrHekTp
YpOBHEM 3HEPruM aToMa BOAOPO/aA.

BonnoBeie cBoiictBa wactuu. Bosnbl ne bpoist. KopnyckyJisipHO-BOJTHOBOM
Ty aJIA3M.

CHoHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHUYeCcKre yCTpPOMCTBA M IPAKTUUYECKOE IPUMEHEHME: CIIEKTPAJIBbHBIN aHAJINU3
(ciexTpockoi), 1a3ep, KBAaHTOBbII KOMIIBIOTED.



Jlemoncmpayuu
Mopnens onbita Pesepdopna.
Onpenenenre JJIMHBI BOJIHBI J1a3epa.
HaGnronenue muHeHYaThIX CIIEKTPOB U3ITyUEHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopusvie pabomol
Ha6nronenue muHEYaToro CriekTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI, JOKAa3bIBAIOIINE CIOXHOCTh CTpOoeHHs sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbiTl Pesepdopna mo ompeneneHuto cocraBa paguoaKTUBHOTO
usnyuyeHus. CBoiicTBa anb(a-, 6era-, raMma-u3nydeHus. BiusHue paqnoakTHBHOCTH Ha
YKHABBIE OPTAHU3MBI.
OtkpeiTHE TpoTOHa U HeWTpoHa. Hykionnas wmoxens snpa [elizenbepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Torsbl.
Anbba-pacnaa. DIEeKTPOHHBIM W MO3UTPOHHBIN Oera-pacnaa. ['amma-uzmyueHue.
3aKOH paJuOaKTUBHOTO pacraja.
DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledext maccel sapa.
SnepHble peakuuu. JleneHue u CUHTES sI€ep.
Snepusbiit peaktop. Tepmosiepubiii cunTe3. [IpoOiaemMbl U MEPCIIEKTUBHI SACPHON
DHEPreTUKU. DKOJOTHUECKNE ACTIEKTHI IAEPHON SHEPTETHUKHU.
DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
Mertonbl HaOJIIOAEHHS U PETUCTPALIUN 3JI€MEHTAPHBIX YaCTHULL.
dyHaMeHTalIbHbIE B3auMOJIeHcTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.
TexHuyeckue yCTpOHMCTBA M IPAKTUYECKOE IIPUMEHEHUE: [03UMETp, Kamepa
BuiibcoHa, siaepHbiii peakTop, aToMHast 6omoa.
Jlemoncmpayuu
CU€TUrK MOHUBHPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
UccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

OTtanbl pa3BUTHS acTpOHOMUU. [IpuKiIaniHOE W MHPOBO33PEHUYECKOE 3HAUYCHHUE
aCTPOHOMMUH.

Bun 3Bépanoro HebOa. Co3e3nusi, sApKue 3BE3AbI, IUIAHETHI, WX BHUIAUMOE
JIBMDKCHHE.

ConHeuHas cucTeMa.

Counnrnie. ConHeuHas akTUBHOCTb. MicTounuk sHeprun CojiHiia ¥ 3BE31. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKH. JlnarpaMma «CIeKTpaJIbHbINA KJIaCC — CBETUMOCTbDY. 3BE3IbI
IJIaBHOM TMOCJICIOBATEILHOCTH. 3aBUCHUMOCTh «Macca — CBETHMOCTBL» I 3BE3J
[JIABHOM  TOCJIEIOBAaTeNbHOCTH. BHyTpeHHee cTpoenue 3BE31. (CoBpeMEHHbIE
MPEJICTaBICHUS O TPOUCXOXKACHUM U 3BOJIOIMK CoTHIIA U 3BE3/T. DTallbl )KU3HU 3BE3].



Mueunsiii Ilyte — nama [Manaktuka. Ilosnoxkenme u nBuxenue CoaHUA B
lNanaktke. Tunsl ramaktuk. Pagmoramaktvkum u kBaszapbl. UEpHbIE ABIPBI B sapax
TaJIaKTHK.

Bcenennas. Pacmupenne Bcenennoit. 3akon Xa0O0ma. Pazberanue ranakTuk.
Teopus bonbiioro B3peiBa. PenMKTOBOE U3ITyUYECHUE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TJIA30M C  HCIOJIb30BAHUEM KOMITbIOTEPHBIX
PUIOKEHUH IS OTIpeIeTICHUS MOJIOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be311s1 CeBEpHOro NOJIyIIapus U ApKHUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro IlyTtu.

O06o0maromniee MOBTOPpEeHUE

Ponb ¢pu3uku u acTpOHOMHUM B SKOHOMHYECKOM, TEXHOJIOTUYECKOM, COL[UAJIBHOM U
ATUYECKON cepax NesATENbHOCTH YE€IOBEKa, POJb U MECTO (PU3UKU U aCTPOHOMHHU B
COBPEMEHHOW HAy4yHOM KapTHHE MHUpa, POJb (PU3MUYECKOW TEOpUU B (POPMUPOBAHHH
MPEACTABICHUN O (PU3MUECKOW KapTHUHE MHUpa, MECTO (PU3MYECKOW KapTUHBI MHUpA B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHA B 11 kacce ocyniecTBIsIeTCs ¢ y4ETOM
coJiep KaTeNIbHbIX MEXIIPEAMETHBIX CBSI3€l C KypcaMu MaTeMaTHKU, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvle nowsimus, CBS3aHHbIE C W3YYEHMEM METOAOB HAay4YHOIO
MO3HAHUS: SIBJICHHUE, HAyYHBIH (PaKT, runoresa, (pu3nueckas BEIUYMHA, 3aKOH, TEOPHUS,
HaOII0IeHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: pelieHHEe CUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKHUE (PYHKIUU:
CUHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPbl U HX IPOCKLUHMM HA OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, IIPOU3BOJHBIC
AJIEMEHTApHbIX (PYHKLIMHA, TPU3HAKU TOJ00US TPEYrOJIbHUKOB, ONpPEIEICHHUE MIIOAaAN
IJI0CKUX QUryp u oobEéma Ted.

buonocus: snexTpudeckue ABICHUS B )KUBOU MPUPOJIE, KOJIeOATEeIbHbIE JBUKEHUS
B JKMBOW NPUPOJE, ONTUUYECKUE SIBIICHUS B KMBOU IPUPOAE, ACUCTBUE paJAUALAU Ha
KUBBIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJIMYECKAs! CTPYKTYpa TBEPABIX TeEN,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON PEIETKY, CIEKTPaIbHbIN aHAIN3.

l'eoepagusa: mMarHuTHBIE TOJIOCA 3€MJIM, 3aJIEKU MarHUTHBIX pyl, (porochEmka
36MHOW MOBEPXHOCTH, MPEICKA3aHUE 3E€MIIETPSCCHUH.

Texnonoeus: JMHAM  DJIEKTPOIIEpeNad, TIEHEpaTop MEPEMEHHOIO0  TOKa,
ANEKTPOABUTATENb, HHAYKIIMOHHAS M€Yb, Paaap, paIuONPUEMHHUK, TEIEBU30P, AHTCHHA,
teneon, CBY-mieub, NpPOEKIIMOHHBIM amnmapar, BOJOKOHHAs OMNTHKA, COJIHEUHAs
Oatapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpenmeTa «®Dusznka» Ha YpPOBHE CpPETHETO OOIIeTO
oOpa3zoBanusi (0a30BBI ypOBEHb) JODKHO OOCCHEYUTh JOCTHIKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI yueOHOTro mnpeamera «DuU3UKa» HOJKHBI
OTpa)kaTb  TOTOBHOCTb M  CHOCOOHOCTh  OOy4YamIIMXCAd  PYKOBOJACTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTaIUH, MO3UTUBHBIX BHYTPEHHHUX yOeXKIeHUH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0OIIEeCTBA, PACHIMPEHUE KU3HEHHOTO OIIbITa
U ONbITa JIEATENBHOCTH B INPOLECCE pPEAIM3ALAA OCHOBHBIX  HAIIPaBICHUU
BOCIIUTATEIBHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMU OOyYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0 OOLIECTBA;

MIPUHSTHE TPaJIUIMOHHBIX 00I11eYETTIOBEYECKUX T'YMaHHCTUYECKUX 151
JEMOKPATHUYECKHUX LIEHHOCTEM;

TOTOBHOCTb BECTHU COBMECTHYK) JIESITEJIbBHOCTh B MHTEpecax TIPa)XJaHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHUE B3aMMOJICHCTBOBATh C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX
(YHKIUSAMHY 1 HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOIICHUWE K TOCYJApPCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMl0 U TPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM 4YHCIIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIIErO;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYAas ACTETUKY HAy4HOTO TBOPYECTBA,
MpUCYIIEro (PU3nYecKoil HayKe;

5) TpyA0BOro BOCIIUTAHUSI:



UHTEPEC K Pa3udHbIM cepam MpoPecCHOHAIBHON NESITeIbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OymyIiei
npodeccun 1 peanru30BbIBaTh COOCTBEHHBIC KU3ZHEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO W CcaMOOOpa3oBaHUIO B 00IacTu
(bU3HMKHN Ha IPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOTrNYeCKOTro BOCTIMTAHUS

c(OPMHUPOBAHHOCTh  AKOJOTUYECKOM  KYJBTYpbl, OCO3HaHUE TIJI00AIBHOIO
XapakTepa 3KOJOTHUYECKUX TpooIieM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JIEMCTBUH B OKPYXKAIOLIEH Cpelle Ha OCHOBE
3HaHUSA LEJIEW YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpEHNE OMbITa ACATEIbHOCTA 3KOJOTMYECKOW HAINpPaBICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3HUKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs (PU3NUECKON HAYKU;

OCO3HaHHUE LEHHOCTH HAyYHOH JEATEIBHOCTH, TOTOBHOCTh B IIPOLIECCE M3YUCHHUS
GU3MKM  OCYIIECTBIATH  MPOEKTHYHD U HCCIENOBATENbCKYIO  JIEITEIbHOCTD
WHJUBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC Y4eOHbIC 1eiiCTBUSA
ba3oBble jornyeckue qeicTBUA:
CaMOCTOSTENbHO (OPMYIUPOBATh M AKTYyaJIU3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;
ONpPENENATh UENu JEATENIbHOCTH, 3aJaBaThb NapaMeTpbl M KPUTEPUH MX
JNOCTHXKCHUS;
BBISIBJISITH 3aKOHOMEPHOCTH W TNPOTUBOPEUHS B pacCMaTPUBAEMbIX (U3UYECKUX
ABJICHUSAX;
pa3pabaThiBaTh IUJIaH pELIEHUS NOpoOieMbl € Y4YETOM aHadu3a HUMEIOLIUXCS
MaTEpUAIBHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBHUE pPE3YyJIbTATOB
LIEJIIM, OLICHUBATh PUCKU IIOCIIEICTBUMN AEATEIBHOCTH;
KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBHUSAX pPEaJIbHOTO, BUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.
ba3oBble ucciaenoBarejbcKue 1eHCTBUA:
BJIQJICTh HAYYHOW TEPMHUHOJIOTHUEH, KIIOUEBBIMU TMOHATHUSAMHA M METOJIAaMHU
(bu3nYecKoi HayKH;
BJIaJIeTh HaBbIKAMHU Y4YEOHO-MCCIIEAOBATENBLCKOW M MPOEKTHOM AESTEIBHOCTU B
o0nacT (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY MOHCKY



METOJIOB pEIICHUs 3a1a4 (U3UYECKOrO COJEp)KaHUs, MPUMEHEHHIO pa3IUYHbIX
METOJIOB ITO3HAHUS;

BJIAaIeTh BUAAMH JACSATCIBHOCTH TIO TIOJYyYEHWIO HOBOTO 3HAHUSA, €Tr0
WHTEPIpPETAINH, TPEOOPA30BAHUIO W MPUMEHECHUIO B PA3JIMYHBIX YICOHBIX CUTYaITUsX,
B TOM YHCJIE TIPHU CO3JaHUH YY€OHBIX MPOEKTOB B 001aCTH (DU3UKH;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBS3H U aKTYaIHM3UPOBATh 33]1a9y, BBIIBUTATh
THIOTE3Y €€ peleHMsI, HAXOUTh apTyMEHTHI JJIs1 JOKa3aTeIbCTBAa CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMETPhl U KPUTCPUU PEIIICHUS,

aHAJIM3MPOBATh TIOJYUYCHHBIE B XOJI€ PEIICHHs 3aa4yd pPe3yJIbTaThl, KPUTUUECKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATHh N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh ¥  (QOPMYyJIUpOBaTh COOCTBEHHBIC 3aJadyd B  00pa30BaTEIBLHOM
JESTEIIbHOCTH, B TOM YHCJIC TIPU U3YYCHUH (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

YyMETh TIEPCHOCHTHh 3HAHUS TI0 (QU3MKE B  TPAKTHYECKYI0  0O0JacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUrHHAIbHBIC TOAXObl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1aUH, JOITYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaumeii:

BJIQJICTh HAaBBIKAMHU TMOJy4YeHUsT HHPoOpMau (HUIUIECKOTO COJACPKaHUS U3
HMCTOYHMKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBIATh IOUCK, aHAJU3,
CHUCTEMATH3AIMI0 ¥ WHTEPIpETauio WHGOPMAIIMK Pa3InYHBIX BUIOB W  (hopm
MIPEICTABIICHHS;

OIICHWBATH JOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTHI B
pEIICHNH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U  OpPraHM3AIlMOHHBIX 3a/lad C
coOnoeHueM TpeOOBaHWM  APrOHOMHUKH, TEXHUKH OE€30MaCHOCTH, TUTHUEHBI,
pecypcocOepexeHs, TPaBOBbIX M OTUYECKHX HOPM, HOPM HWH(GOPMAIMOHHON
0e30I1aCHOCTH;

CO3/71aBaTh TEKCThI (PU3UYECKOTO COJEPKAHMs B Pa3IUYHBIX (PopmaTax ¢ ydETom
Ha3HaueHUsT WHGPOPMAIUM U 1ENEBOM ayIUTOPHUH, BBHIOMpas ONTHUMAIbHYIO (GopMy
MIPEACTABICHHS ¥ BU3YaTH3aIlUH.

KoMmyHMKaTHBHBIE YHHBEpPCAJbHbIE YYeOHbIe NeHCTBHSA:
OCYUIECTBJIATH OOIIEHNE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU €SITEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKA KOH(DIUKTHBIX CUTYALMN U CMSITYaTh KOHMIUKTHL;
pa3sBEPHYTO M JIOTUYHO U3JIaraTb CBOK TOYKY 3PEHHUS C UCIOJIb30BAHUEM
SA3BIKOBBIX CPEICTB;
IIOHMMATh M HCHOJB30BaTh IIPEMMYLIECTBA KOMAHIHOM WM WHAMBUIAYAIbHOU
paboThI;
BBIOMpAaTh TEMATUKY M METOJbl COBMECTHBIX JEUCTBUH C Y4YETOM OOLIUX
MHTEPECOB ¥ BO3MOXKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTUBA;



OPUHUMATh LEJIH COBMECTHOU JIEATEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATD
JIEUCTBUA TO0 €€ MOCTHXKEHMIO: COCTaBIISITh TUIAH JACHCTBUM, pacmpenensitb pOiu C
y4€TOM MHEHHUU YyYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa W KaXJOr0 y4acTHUKA KOMAaHIbl B OOIIHIA
pe3yJabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjiaraTb HOBbIE MPOEKTHI, OLIEHUBATh WJIEM C TO3UIUU  HOBU3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3JIMUHBIX CUTYyaIUsX,
MPOSIBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE NelCTBUA
Camoopranusanms:

CaMOCTOSTENIbHO OCYILECTBIIATh I1O3HABATENbHYIO JEATEIBHOCTh B 00JacTH
(U3HUKHN 1 aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYJINPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSTENIbHO COCTAaBJISATh IUIAH PEIICHUs] PACUETHBIX M KAYECTBEHHBIX 3aj1ad,
IJIaH BBINOJHEHUS NPaKTUYECKOM paboThl € YYETOM HUMEIOIIHUXCA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEATNOYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JienaTb  OCO3HAaHHBIA  BBIOOP, AapryMeHTUpOBaThb €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBATh (DOPMUPOBAHUIO U TPOSIBICHUIO IPYIUIIMU B 00MacTu (PU3MKH,
MTOCTOSTHHO TIOBBINIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJa/IeTh HABBIKAMM IO3HABATEJIbHOM peQIieKCUM KaK OCO3HAHMS COBEpIIAeMbIX
JNEUCTBUI U MBICIUTENBHBIX IMPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedieKkcuu i OLICHKHM CHUTyallud, BBIOOpA BEPHOIO
pelIeHMUs;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELIEHUS 110 UX CHU)KEHUIO;

IIPUHUMATh MOTHBbI M apryMEHTBl JPYrMX IpU aHaJu3€ pe3yJbTaToB
NEeSTENbHOCTH;

OpPUHUMATh ce0sl, MOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBbI M apryMEHTBl JPYrMX [pU aHaJu3€ pe3yJbTaToB
NEeSATENbHOCTH;

pU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nponecce AocTUKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHMSI MPOrPaMMBbl IO
buzuke I8 ypoBHA  cpeAHero  oOmiero  oOpasoBaHuss Y OOydaronIuxcs



COBEPIIICHCTBYETCS AMOIIMOHAIBHBIN UHTEIICKT, Mpeoaararonun
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHHs, BKIIOYAIONIICIO CIIOCOOHOCTH ITOHMMATh CBOE SMOIMOHAJIBLHOE
COCTOSIHHE, BHJICTh HAMPABJICHUS Pa3BUTHS COOCTBEHHON dYMOITMOHAIBHON C(ephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUSA, BKIIOYAIOIMIET0O CaMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTH aJalTHPOBATHCS K SMOIIMOHAIBHBIM
W3MEHEHUSM U TIPOSIBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIOUIEH CTPEMIJICHHME K JOCTHKEHUIO LEIU U
yCIexy, ONTHUMHU3M, HWHUIMATUBHOCTh, YMEHHUE JEHCTBOBaTh HCXOJAS M3 CBOMX
BO3MOKHOCTEM;

SMIIATHH, BKJIOYAIOIIEH CIOCOOHOCTH ITOHMMATh SMOIIMOHAILHOE COCTOSHHE
IPYTUX, YYUTHIBATh €0 MPU OCYIIECTBICHUU OOIIEHUS, CHOCOOHOCTh K COUYBCTBUIO U
COTIEPEKMUBAHMUIO;

COITMAJILHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPaMBaTh OTHOIICHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, TPOSIBIIATH HHTEPEC U pa3peniatb KOHMIUKTHIL.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kjacce mpeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (GU3UKU B (HopMUpOBAHUU
COBPEMEHHOW HAy4YHOM KApTUHBI MHUpPA, B pPA3BUTUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIOICH;

VUYUTHIBATh TPAHULIBl  MPUMEHEHUS  U3YUYCHHBIX  (PU3MUECKUX  MOJENeCi:
MarepuaibHas TOYKa, WHEpIHUalbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPAOE TEIIO,
WJICAUIbHBIA Ta3, MOJEIU CTPOCHUS Ta30B, XUJIKOCTEU W TBEPABIX TEJI, TOUYCUHBIN
AIIEKTPUYECKUH 3apsii IPU pelIeHnr GU3NYECKUX 3a/1a4;

pacno3HaBaTh (PU3WYECKHUE SABJICHHS (IPOLIECCHI) M OOBSICHATH MX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYISIPHO-KUHETUUYECKOM TEOPUH CTPOEHUS BELIECTBA U
ANEKTPOJMHAMUKHN: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJMHENWHOE JBUKEHHE,
cBOOO/HOE MajIeHHE Tell, JBUKEHHE MO OKPY>KHOCTH, MHEpPLUs, B3aUMOJICHCTBUE Tell,
muddy3usi, GpOyHOBCKOE NBIKEHHE, CTPOCHUE KHUIAKOCTEH U TBEPABIX TEJ, U3MEHEHUE
o0bEéMa Ten mNpu HarpeBaHuWW (OXJAXKICHHH), TEIUIOBOE paBHOBECHE, HUCIHApEeHHeE,
KOHJICHCAlMs, IUIABJIEHUE, KPUCTAJUIM3alMs, KUIIEHHE, BJIAXHOCTh  BO31yXa,
MOBBIIICHUE J1aBJICHUS Ta3a NPHU €r0 HarpeBaHUM B 3aKPBITOM COCYJZE, CBSI3b MEXIY
rapamMeTpaMu COCTOSIHMSI Ta3a B M30IPOLIECCAX, ANEKTPU3aLus Tell, B3aUMOACICTBUE
3apsA0B;

ONMKCHIBATH MEXAHWYECKOE JIBIDKCHHE, HCIONb3ysl (QPU3NYECKUE BEJIMYUHBIL:
KOOpAMHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUila, UMITYJIbC
Tena, KWUHETUYECKas OJHEPrus, MOTCHIMAJbHAS DJHEPrusi, MeXaHWdyeckas padora,
MEeXaHUYeCKass MOITHOCTh; TIPH ONMHMCAHUH TMPABWIBHO TPAKTOBATh (PU3UUYECKHUIA CMBICI



UCIIOIb3YEMbIX BEJIWYMH, HMX OO0O3HAYEHUS W EJUHUIIBI, HaXOIUTh (OPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMH BETUUYUHAMU;

OTHMCHIBATh U3yUYCHHBIC TEIJIOBBIE CBOMCTBA TEJI U TEIJIOBBIC SIBJICHUS, UCIIOIB3YS
(br3UYeCcKre BEIMYMHEL: TaBJIICHUE Ta3a, TEMIIEpaTypa, CPEIHsI KUHETHUECKas: SHePTUs
Xa0THYECKOTO JBWKCHHUS MOJIEKYJ, CpPEIHEKBaIpaTHYHAas CKOPOCTh MOJICKY,
KOJIMYECTBO TEIJIOThI, BHYTPECHHSST SHEprus, padora rasza, kKod(GOUIIMEHT IOJE3HOTO
JEHUCTBUS TEIJIOBOTO JIBUTATEJIS; MPH OMKMCAHWUW TMPABWIBHO TPAKTOBATh (PU3MUECKUMN
CMBICJI MCTIONE3YEMBIX BEIUYMH, UX 0003HAYCHHs] W CIWHUIIBI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONTNE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BEIIMUNHAM;

OMHCHIBATh HM3yUYCHHBIEC JJICKTPUUECKHE CBOWCTBA BEIIECTBA U JJICKTPUUCCKHEC
SBJICHUS (TPOLIECChI), MCIOJIB3YS (PU3MYECKUE BEIMYMHBL: JJICKTPUUYCCKHUIN 3apsij,
AJIEKTPUUYECKOE T0JIe, HANIPSHKEHHOCTD TOJISA, TOTEHIIMAJ, PAa3HOCTh MOTEHIIMAIOB; MPH
OMHCAHUM TPABWJIBHO TPAKTOBATh (PM3MUECKUN CMBICIT HCIOJIb3YeMbBIX BEIMYHMH, WX
0003HAYEHUS W CAVHMIIBI, YKa3bIBaTh (JOPMYIIBI, CBSI3BIBAIONINE TAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMH BEITMYHMHAMU;

aHaJIM3UpOBaTh (UBUYCCKHE TMPOIECCHl W SBICHMS, MCHOJb3yS (HU3UUYCCKHE
3aKOHBI ¥ TIPUHIIUIIBL: 3aKOH BceMupHoro tsarorenus, |, |1 u 11l 3akons HetoToHA, 3aK0H
COXpaHEHUS MEXAHWYECKOW OJHEPruu, 3aKOH COXpaHEHUS WMITYJbCa, MPHHIIHI
CYNEpIIO3UIINA CHWJI, TIPUHIIMII pPABHOMPABUS HWHEPIUAIBHBIX CHCTEM OTCUETa,
MOJICKYJISIPHO-KUHETHYECKYIO TEOPHIO CTPOCHHS BEIECTBAa, I'a30BbIC 3aKOHBI, CBS3b
CpeaHEeH KHHETHMYECKOM DHEPruu TEIUIOBOTO JBIJKCHHS MOJICKYJ C aOCOIIOTHOMU
TEeMITepaTypol, MEepBbI 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHCHHS DJICKTPUUICCKOTO
3apsna, 3akoH KyioHa, mpy 3TOM pa3iudarh CIOBECHYIO (POPMYIHpPOBKY 3aKOHA, €TO
MaTEeMaTUYeCKOE BBIPAKEHUE U YCIIOBUA (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IPUHIMUIBI JACHCTBUS MAaIllMH, MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3nuyaTh YCIOBHS WX OE30MaCHOTO0 HCIIOIh30BAaHUS B ITOBCEIHECBHOM
KU3HH;

BBITIOJTHATH KCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (DU3UICCKUX SBICHUN M TIPOIIECCOB
C WCIOJIb30BAaHUEM TPSAMBIX U KOCBEHHBIX HM3MEpPEHUM, MPH 3TOM (POpMyIupOBaTh
nmpobiieMy/3agadyy W THUIOTE3y Y4eOHOTro SKCIEPUMEHTa, CcOOHMpaTh YCTAHOBKY W3
MPEUI0KEHHOTO 000PY/I0BaHMS, ITPOBOJIUTH OIBIT U (POPMYITUPOBATH BHIBO/IHI;

OCYIIIECTBJIATH MPSAMBIC U KOCBEHHBIC H3MEPEHUS (PU3NUSCKUX BEITUINH, TIPH ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCO0 HM3MEPEHHS W HCIOIh30BaTh WM3BECTHHIE METOJIBI
OLICHKH MMOTPEMIHOCTEN U3MEPEHHUI;

MCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BETMIMHAMU C UCIIOJIb30BAaHUEM
MPSAMBIX U3MEPEHUM, TIPU dTOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIBTATHI
MOJTYYCHHOW 3aBUCHUMOCTH (PM3MYECKUX BEJIUYMH B BUJIC TaONHIl U TpadUKOB, JIEIaTh
BBIBOJIBI 11O pe3yJIbTaTaM UCCIICIOBAHHUS,

coOmoiaTh TIpaBuiIa 0E€30MacHOTO TpyAa MPU TPOBEICHWW HCCIEIOBAaHUI B
paMKax y4eOHOrO DJKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEIIbCKOM U  TPOEKTHOU



JESTEIBHOCTH C HCIOJIb30BAHUEM HW3MEPUTENIbHBIX YCTPOWCTB H JaOOpPaTOPHOTO
000opy10BaHUS;

pemiaTh pacy€THbIC 3aJlayd C SABHO 3aJIaHHOM (PU3MUYECKOW MOJEIbI0, UCIONb3Ys
¢dbusznueckne 3aKOHbI M NPUHIUIBI, HA OCHOBE aHAllM3a YCJIOBUA 3a/ladydl BBIOMPATH
bu3nUeCKyr0 MOJENb, BBIICIATh (PU3MUECKHUE BETUYMHBI U (HOpMysbl, HEOOXOaUMbIE
IU1sl €€ pENIEHUs, POBOAUTD PACUETHI U OLICHUBATH PEAJIBHOCTh MOJYYEHHOTO 3HAUEHUS
(hU3UYECKON BEJIMYUHBI;

pemiaTh KayeCTBEHHBIE 3aJaud: BBICTPAaUBATh JIOTUYECKA HEMPOTHUBOPEUUBYIO
LIETIOYKY pACCYKICHHM C ONOpOM HAa U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYECKUe SIBIICHUS;

UCIIOJIb30BaTh NPH PEUICHUU Y4YeOHBIX 3aJlady COBPEMEHHbIE HWH(OpPMAIMOHHBIC
TEXHOJOTUU [JIl TIOMCKA, CTPYKTYPUPOBAHHUS, HMHTEPHPETALUU W MPEACTABICHUS
yueOHOM ¥ HAyYHO-TIONMYJSpPHONW HH(MOpPMAlMM, TONYYSHHOH U3  Pa3IUYHBIX
MCTOYHHUKOB, KPUTUUECKU aHAIM3UPOBATh MMOJIYy4aeMYI0 HH(pOpMaLuIO;

OPUBOJAUTH HPUMEPHl BKJIAJa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOM >KU3HM IS
oOecrieyeHuss O€30MAaCHOCTM MpU OOpalieHuu ¢ MNpudopaMud M TEXHUYECKUMHU
yCTPOMCTBAMHU, JUUISI COXPAHEHUs 370pPOBbSI U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHNS B OKPY’KAIOLLEH Cpele;

paboTaTh B IPyMIE C BHIMOIHEHUEM PA3IUUYHBIX COLMAIBHBIX POJIEH, IIAaHUPOBAThH
paboTy Trpynmbl, paMOHAIBHO pACHpPENeNATh OOSI3aHHOCTM M IUIAHUPOBATh
JEeSATENbHOCTh B HECTAHAAPTHBIX CUTYyaIUsX, aIEKBATHO OLEHMBATH BKJAJ KaXJ0ro W3
YYaCTHUKOB T'PYMIIbI B pELICHHE pacCMaTpUBaeMOil MpoOIeMBbl.

K konny obyuenust B 11 kiacce npeaMeTHbIE pe3yibTaTbl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOMIMXCA YMEHUM:

JEMOHCTPUPOBATh HAa NPUMEPAX poJib M MecTOo (GU3NKKM B (PopMUpOBaAaHUHU
COBPEMEHHOW HAay4YHOW KapTUHbl MHUpPAa, B pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTMHA, B NPAKTUYECKOM JEITEIBHOCTH JIOJAEH, LEJIOCTHOCTh M €IMHCTBO
(bU3UYECKON KapTHUHBI MUPA;

YUHUTHIBATh TPAHMIIBI TPUMEHEHUS] MU3YUYEHHBIX (DU3NYECKUX MOJENEil: TOYeUHbIN
ANEKTPUYECKUH 3apsijl, Jy4 CBETa, TOYCUHbI UCTOYHUK CBETA, SAEpHAsi MOJEIb aTOMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO Si7[pa MPH pelIeHnr (GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (pu3MuUecKkue SBJIEHUS (MPOLECChI) U OOBSICHATH HMX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKM W KBAaHTOBOM (PHU3MKH: 3JIEKTpUuYecKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XWMUYECKOE, MAarHUTHOE JEUCTBUS TOKa, B3aMMOJEHCTBUE
MarHuTOB, EKTPOMArHUTHAs UHAYKIIMS, JEHCTBUE MAarHUTHOTO TOJIsl HA MTPOBOJHUK C
TOKOM W JBIXKYIIMHCSA 3apsil, DJICKTPOMarHUTHble KojJeOaHus U  BOJIHBI,
NPSIMOJIMHEMHOE pacpOCTpaHEHUE CBETa, OTPaXEHUE, MpeIoMIIeHIE, HHTep(epeHIus,
mudpakuys W MOJsSpU3alus CBeTa, JUCTepcus cBera, (porodniekTpuueckuii sddext



(boTodddexT), cBeToBOe AaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa aroMa
BOJIOPO/1a, ECTECTBEHHAsI U UCKYCCTBEHHAs! paIMOAKTUBHOCTD;

ONMKCHIBATH HM3YYECHHbIE CBOWCTBA BellecTBa (DJIEKTPUUYECKHE, MAarHUTHBIE,
ONTHYECKHUE, JIEKTPUUYECKYIO MPOBOJMMOCTh PA3IMYHBIX CPE) U 3IEKTPOMATHUTHBIE
ABJIeHUS (TIPOIIECCHI), UCTIONB3Ys (PU3UUECKHE BEIUYUHBL: SICKTPUUECKUN 3apsii, cuja
TOKa, OJJEKTPUYECKOE HAMNpSHKEHUE, JJIEKTPUYECKOE COIMPOTHUBIICHHE, Pa3HOCTh
MOTEHIIMAJIOB, AJIEKTPOJBMXKYIIas cuiia, paboTa TOKa, MHAYKIUS MarHUTHOTO TMOJS,
cuia Amnepa, cuna JlopeHua, HHIYKTUBHOCTb KaTYLIKH, SHEPTUs 3JIEKTPUUYECKOTO U
MarHMTHOTO TOJIEH, MIEPUOJT U YacTOTa KoueOaHuil B KOeOaTeIbHOM KOHTYpE, 3apsa U
CHJIa TOKa B MPOIIECCE TapMOHUYECKUX AIIEKTPOMArHUTHBIX KoJjeOaHui, (PokycHoe
pacCTOSIHUE W ONTHYECKas CHJIa JIMH3bl, [PU ONUCAHUU MPABUIIBLHO TPAKTOBATh
(bu3MYeCKu CMBICT HCTHOIB3YEMbIX BEJIMYUH, UX 0003HAYEHUS U €IUHUIIbI, YKa3bIBATh
(dbopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BETUUHUHY C IPYTMMH BETUYHMHAMU;

ONKCHIBATh W3YyUYEHHbIE KBAHTOBBIE SBJICHUS U TPOLECCHI, UCIOIB3Ys (HU3UUECKUE
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa,
SHEPrusl U UMITYJIbC (POTOHA, IEPUOJ MOy pacajia, SHEPTHUs CBA3U aTOMHBIX si/iep, IpU
ONHCAaHUU TMPABUIBHO TPAKTOBATH (PM3MUYECKUN CMBICT MCIIOJIB3YEMBIX BEIMYMH, HX
0003HAYEHUS U €JUHUILBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE JTAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYTMMH BETUYMHAMU, BEIYUCIATH 3HAUCHUE (PU3NIECKON BETMYHHBI;

aHAJIM3UPOBaTh (PU3MUECKHE TPOLECCHl M SBJICHUS, HUCHOIb3YS (PU3MUECKHe
3aKOHbI M MPUHLMIBL: 3aKOH OMa, 3aKOHBI IOCJIENOBATEIbHOTO U MapajlIebHOTO
COCMHEHUSA TMPOBOJHMKOB, 3aKOoH Jlkoyns—JIeHIa, 3akoH 3JIEKTPOMATHUTHOM
MHIYKIWU, 3aKOH TMPSMOJIMHEHHOr0 paclpOCTPAaHEHUsI CBETAa, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DiHIUTEWHA 1715 (oTodPdeKkTa, 3aK0OH
COXPAaHEHHUsI HJHEPruM, 3aKOH COXPAaHEHUS HMIIYJIbCA, 3aKOH COXpaHEHHUs
AIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUs] MaCCOBOIO YMCIIA, MOCTYNIAThl bopa, 3akoH
PaAMOAaKTUBHOTO pacnaa, Ipu 3TOM Pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0
MaTEeMaTUYeCKOE BBIPAKEHUE U yCIIOBUA (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OTpe/ENATh HAIpaBJICHUE BEKTOpa MHAYKLUHWHM MarHUTHOTO IOJIA MPOBOJHHUKA C
TOKOM, cuiibl Amnepa u cuiibl Jlopeniia;

CTPOUTH M OIMUCHIBaTh M300paKEHUE, CO3/1aBAEMOE IUIOCKHUM 3€pKajioM, TOHKOM
JIMH30M;

BBITIOJIHATH KCIEPUMEHTHI IO UCCIIEIOBAHUIO (DU3UUYECKUX SBJICHUN U MTPOLIECCOB
C HCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEpPEHHUM: NMpU 3TOM (HOPMYJIHPOBATH
npoOiemy/3agady W THUIOTE3y YYeOHOro OSKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEAIOKEHHOTO0 000pYyI0BAHUS, POBOJAUTH ONBIT U (POPMYITUPOBATH BHIBOIBI;

OCYUIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUsT PU3NUYECKUX BEIUYUH, IPU 3TOM
BBIOMPATh ONTUMAJIbHBIA CIOCOO M3MEPEHUs W HCIOJIb30BaTh M3BECTHHIE METOJbI
OLICHKH MOTPEMHOCTEN U3MEPEHHU;

HCCJIEIOBaTh 3aBUCHUMOCTH (PU3MYECKMX BEJIUYUH C HCIOJIb30BAHUEM MPSIMBIX
M3MEPEHUI: TpPU HTOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCUPOBATH PE3YJIbTATHI



MOJTyYE€HHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYUH B BUJE TaONHIl M TpaduKOB, NEnaTh
BBIBO/JIBI 10 PE3YJIbTaTaM UCCIICIOBAHMS,

coOnromaTh TpaBuia 0€30MacHOro TpyAa MpH MPOBEACHUH HCCICIOBAaHUN B
paMKax y4eOHOro DOKCIEPUMEHTa, Y4eOHO-HCCICOBATEIIBCKON W TPOSKTHOU
JESTETPHOCTH C WCIIONB30BAHUEM W3MEPHUTEIBHBIX YCTPOWCTB M JaOOpPaTOPHOTO
000opy10BaHUS;

pemath pacy€THBIE 3a/1a4d C SBHO 33/IaHHON (DU3MYECKON MOJENBI0, UCTIONB3YS
(¢bu3MYecCKue 3aKOHBI W TPUHIIMIIEI, HA OCHOBE aHAM3a YCIOBHUS 3aJadd BBHIOMPATH
(GU3HYECKYI0 MOJIEIb, BBIICIATh (DU3HUYSCKHAC BEIMYMHBI U (POPMYJIBI, HEOOXOIUMBIC
TSI €€ pereHus, TPOBOIUTE PACUEThI M OLICHUBATh PEATbHOCTh TOJTYICHHOTO 3HAYCHHUS
(bU3HYECKON BETUINHBI;

pemath KadeCTBEHHBIE 3aJadud: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPECUHUBYIO
IIETIOYKY PACCYXICHUN C OMOpOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznyeckue sSBJICHUS;

UCTIONb30BaTh TPU PEIICHUH YYCOHBIX 3aJa4 COBPEMEHHbBIC HH(OPMAIMOHHBIC
TEXHOJOTHHM JUISI TIOWCKAa, CTPYKTYPUPOBAHHS, HWHTEPIPETAUHA ¥ MPEICTABICHHUSI
yu4eOHOW ¥ HAYYHO-TIOMYJISpPHOH WHMOpPMAIUM, TMOJYYCHHOH W3  Pa3IMIHBIX
HMCTOYHHUKOB, KPUTHYECKHU aHATM3UPOBATh MOJydaeMyIo HH(POpMAIIHIo;

OOBSACHATH TPUHIUIIBI JICHCTBUS MAIIMH, TPHOOPOB U TEXHUYCCKUX YCTPOMCTB,
pa3anyaTh YCIOBHS HX 0€30MaCHOTO MCIIOJIb30BAHUS B IOBCEAHEBHON KU3HU;

NPUBOJUTH TPUMEPHI BKJIAJa POCCHHCKUX W 3apyOSKHBIX YUEHBIX-(QU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHC TEXHUKU U
TEXHOJIOTHUH;

HCITOJIB30BaTh TCOPETUYCCKUE 3HAHUSA 1O (DU3WKE B TOBCEAHCBHOUN JKWU3HH IS
oOecrieueHrss 0€30MAaCHOCTH TMPU OOpalleHuu ¢ MNpudopaMud U TEXHUYECKUMHU
YCTPOWUCTBAMH, JJISI COXPAHEHHUS 370POBbS U COONIOACHHS HOPM DKOJOTHMYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpEJIE;

paboTaTh B TPYMIIC C BHIMOJHEHUEM PA3TUIHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH
paboTy TpyNIbI, palMoOHAIBHO pacHpelneisaTh OO0SI3aHHOCTH W IJIAHHPOBAThH
JCATEIILHOCTh B HECTAHAAPTHBIX CHTYAIIMsIX, aJCKBATHO OIICHUBATH BKJIAJl KXKIOTO W3
YYaCTHUKOB TPYIIITBI B PEIICHUE PaCCMAaTPUBAEMOU TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Paznen 4. JIEKTPOANHAMUKA

bu6mmoreka [IOK
41 UMeKTpoCTATIIi 10 ! https://m.eds00.ru/7f41bf72
42 ITocTostHHBIM 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PesepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3
11 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nu(poBbIe
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (ubp )
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. JIeKTpOMarHuTHast 11 1 3 bubnmnorexa [JOK
' WHTYKITAS https://m.edso00.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHnyeckne U 3JEKTPOMarHUTHbIE 9 1 bubnmoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKue U AIEKTPOMarHuTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
23 Onritka 10 3 https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBI CHIEITUATBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazueny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKHU 6 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoetiite atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.3 ATOMEHOE 51pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPOPU3NKHU
bu6mmorexa [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 1 httos://m.edsoo.ru/7fA1c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubmuorexa [JOK
61 Obobuaromee nosropente 4 https://m.eds00.ru/7f41¢c97¢c
Hroro mo pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4



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

10 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoxka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunnie MeT(?)IK Bl HO?I;)H:HI/UI 1 bubmorexa [JOK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo ¢pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHudeckoe JBUXEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHON TOUKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHTIMTT OTHOCUTENBLHOCTH [ amuies. 1 bu6mmoreka [IOK



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

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun

9 cynepro3uiuu cui. Bropoii 3akox bubmmorexa [TOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
Hbrorona asis MatepuaibHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TsokecTu. [lepBas kocMudeckas bubmorexa LHOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. KoadduumeHnt tpenus.

13 Cuia Cil‘[ OTMBnefI/I(I:{ pu BI/I)P;GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalareabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnmnorexa [JOK
MowmenT cunsl. [lneuo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE IBUKEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas s3Heprusi MaTrepraabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToTeHnanbHast YHEPTHUS. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
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[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemiectBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kianeiipona
27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bubmuorexa [JOK
31 Braer Tentonepeain https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
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npupone. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

IIpunnun nericrBus u KI1/] TerutoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKHU
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMWCTB KpHUCTAIUIOB. JKuakue https://m.edsoo.ru/ffOc65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[MnaBneHue U KpUCTATUTM3AITHSL.
43 VnenbHas TenioTa MiaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIeCKUun bubnmuotexa [JOK

3apsn. [IBa BUa SIEKTPUYIECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 3IEKTPUUYECKUAI bubmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX TojeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui snekTpocTaTH4ecKoro
49 moist. ITorenman. PaszHoctn bubmmorexa [TOK
’ HHaL. https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
50 anpeKT OCTaTI/I‘{eI([JKOM nonIe bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO

anmnapara, CTpyWHOTO IIPUHTEPA.
DneKTpocTaTUYeCcKast 3alluTa.



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

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padota
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

ONEeKTpOHHAs MPOBOAUMOCTD TBEPABIX
METAJIJIOB. 3aBUCUMOCTD
CONPOTUBIICHUS METAIUIOB OT
teMiiepaTypbl. CBEpXIIpOBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U
npUMecHas MpoBoAUMOCTh. CBoiicTBa
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [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

DNEKTPUUECKUN TOK B pacTBOpPax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOnn3
DIIEKTPUYECKHI TOK B razax.

63 CamocTosiTenTbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MomaHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
Konrtponbnas pabora no reme

66 «Qnekrpocraruka. [TocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O600marommi ypok 1 bubnmuorexa [JOK
o temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

WHJYKIUU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. 9JIC caMOMHAYKIIWH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 2JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Koneb6arenbubiii koHTYp. CBOOOHBIC

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



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

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU

bu6nunorexa LIOK
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

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa u ckopocTs. [llkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P pera. FoeTp https://m.edsoo.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpeHHee oTpakeHue. IIpenenbHbril bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHSI
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[I0Ka3aTelIs MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIun3el. [Toctpoenune n300pakeHuii B bubnuoteka [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

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnast
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOpbI U yCTPOCTBA U
YCIIOBHSI UX 0€301MacHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [loctynarel bubnnorexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameyIeHHEe BpEMEHH U COKpaIlleHHe mmorera L
https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMIYJIbC PENSTUBACTCKON Bu6 OK
38 gacTuilbl. CBS3b MAacChI ¢ YHEPTUEH U noimorexa L
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



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

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 3ﬁHI.HT6§Ha nq;)lq)(i)OToa(b(geKTa bubmorexa LOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudueckoe ACHCTBUE bubmorexa HOK
AcBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoToseMeHT, (OTOIATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme «1E€MEHTBI bubmmoteka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbBITHI
46 Pezepdopaa o paccesHuro o-4actu bubmmorexa [TOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bubnunorexa LIOK
47 IT b
OCTYIIATRI bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornoieHue GoTOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(()i;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOiicTBa yacTull. BoIHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM nyanu3M. CIIOHTaHHOE U

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
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMO0AKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SnepHble peakuuu. SnepHbIi
peaktop. [IpobrnemMspl, mEpPCIEKTHBHI,
JKOJIOTUYECKUE aCIIEKThI SIAECPHOU
JSHEPreTUKU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMo1eH s U
pPErucTpanyy dJIEMEHTAPHBIX YaCTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUA. EMMHCTBO
(bu3nuecKoil KapTUHBI MUPa

Bun 3Bé3anoro neba. Co3Besnus,
SIpKUE 3BE31bl, IIJIAHETHI, UX BUIUMOE
neuxeHue. ColnHeuHas cucreMa
Comnsaue. CoyiHeuHast akTUBHOCTb.
Ncrounuk sHeprun CosHua U 3BE3]1

bub6nmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
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

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
nocie0BaTenbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MIPEJICTABICHUSI O IPOUCXOXKJICHUU U
sBomtounu CoJiHIA U 3BE3]T

Muneunsbiit [1yTe — Hama ["anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nydyeHue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIUATBLHON 1
THUYECKOU cdepax AesITeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GOpMHUPOBAHUU
MPEJCTaBICHUN 0 (PU3NUYECKOM
KapTUHE MHpa




Ob6o06maromuit ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHasi MHAYKIIHS
PesepBHblii ypok. Ontuka. OCHOBBI

67 CTIEUATBHON TEOPHH 1
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢usuka.

68 DNeMEeHTbl aCTPOHOMHUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocBemenue»

» ®msuka, 11 kmace/ Makumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakiueii [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






