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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOTO ypOBHA HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOKEHUN U TpeOOBaHMI K pe3ysibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3zoBaTENbHON mporpammbl, mpeacTtaBieHHbIXx B OI'OC
COQO, a Takxke ¢ yuy€toMm (QenepaibHO pabouel MporpaMMmbl BOCIHTAHHS U
KOHILIETILIUY TpenojaBaHus yuyeOHoro npenMera «®Dusuka» B 00pa3oBaTEbHbBIX
Opra"u3anusax Poccniickon denepanum, peAU3YIOIUX OCHOBHBIE
oOpa3oBaTrebHbIE MPOTPAMMBI.

ConmepxaHue mnporpamMmbl MO (U3UMKE HAmpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvatomuxcs 10-11 xkmaccoB mpu
oOydeHnH Ux (u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOTO
noaxona. I[lporpamma mo ¢usuke coorBercTByeT TpeboBanusim OGI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM M METANpPEIMETHBIM pPE3YJIbTaTaM
OOy4eHHMsI, a TaKK€ YUYUTHIBAET HEOOXOJUMOCTh peaIu3alud MEXKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAYYHbIMH Y4eOHbIMU TmpenMmeramu. B Heit
OIPENENSAIOTCS OCHOBHBIE LIENM M3yueHUs (U3UKU Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHMsl, TUIAHUPYEMBbIE PE3YyJIbTaThl OCBOCHMS Kypca (PM3HUKH: JUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[TporpamMma no (pu3mKe BKIIOYAET:

 IJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO F0J1aM 00yUYEHUS;

+ cojepkaHue yaeOHoro nmpeamera « Ou3nkay 1o rojaMm oOydeHusl.

®du3rka Kak Hayka O Haubosee OOMMX 3aKOHAX MNPHUPOAbI, BBICTYINAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE€, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHWUM 00 okpysxarorieM Mupe. LlIkonbHbIN Kype Pu3ukn — cucteMooOpa3yronuit
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3NUECKHE 3aKOHbI
JexKaT B OCHOBE IMPOIECCOB M SIBJICHUW, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbu3myeckoir reorpaduei W actpoHoMuen. lcmonp3oBaHME W aKTUBHOE
OpUMEHEeHHe (U3UYECKUX 3HAHUM  OmpenesisieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cepe HHEPreTukH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, IMOJYYEHUsI HOBBIX MATE€pUaJOB C 3aJaHHBIMU CBOWCTBAMHU U JPYTHX.
N3yyenne  u3ukum  BHOCUT  OCHOBHOM  BKJIag B (opmupoBaHHe
€CTECTBEHHOHAYYHOW KapTHHBI MHpa O0y4aroumxcs, B (pOpMHUpPOBAHUE YMEHHII
NPUMEHATh HAy4YHbI METOJ| TO3HAaHWS TMPU BBINOJHEHUM UMMHU YYEOHBIX
HUCCIIeI0OBaHUM.



B ocHoBy kypca (u3uMKM [ ypOBHS CcpeaHero ooiero ooOpa3oBaHUs
IIOJIOKEH pAX HIAEW, KOTOpPbIE MOXHO pPAacCMaTpuBaThb KAaK TPHUHIMUIIBI €r0
ITOCTPOCHMUS.

Hoes yenocmuocmu. B COOTBETCTBHUM C HEW KypC SBJISICTCS JIOTHYECKU
3aBEpIIEHHBIM, OH COACPKHUT MaTepHual U3 BCeX pa3AeNioB (PU3UKHU, BKIIOYAECT KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.

Hoesn eenepanuzayuu. B cOOTBETCTBHUM ¢ HEH MaTepuan Kypca (U3UKH
o0benUHEH BOKpYr (¢u3nueckux Teopudd. Beaymmm B Kypce sBiseTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUHU, BEUIECTBE U
I0JIE.

Hoes cymanumapuzayuu. EE peanuzanus MNOpeAnosiaraeéT HCHOJIb30BaHHUE
TYMAHUTAPHOTO MOTEHIMaNa (PU3NYECKOW HAayKH, OCMBICIICHHE CBSI3H pPa3BUTHUSA
¢u3MKKM ¢ pa3BUTHEM OOILIECTBA, a TaKXKEe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHUYECKUMU TTpoOIeMamu.

Hoess npuxnaonou  nanpasnennocmu. Kypc UMk  mnpeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJIOTMYECKHUX IMPUIIOKECHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcsi TOCPEICTBOM BBEACHHUSA JJIEMEHTOB
CONlep)KaHMsI, TOCBSIMIEHHBIX JKOJOTMYECKHM TMpoOJieMaM  COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJOTHH, a TakKe OOCYXICHUS
po6JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKOI 0€30MacHOCTH.

CTepXKHEBBIMHU DJIEMEHTAMU Kypca (U3MKH Ha YPOBHE CPETHETO OOIIETro
oOpa3oBaHus SBISAIOTCS (pusnyeckue Teopuu (popmupoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHHS HU3HUECKON TEOPHH, posid (PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX  TPEACTABICHUSAX O TPHUPOAE, TpPaHUIAX
NPUMEHUMOCTH TCOPUH, JUISI OINHMCAHHWS ECTECTBEHHO-HAYYHBIX SBJICHUH U
MIPOIIECCOB).

CHCTeMHO-ICATEIPHOCTHRIN TOAX0A B Kypce (U3HKH pean3yeTcs MPekKIe
BCETO 3a CYET OpraHM3aIlii SKCIEPUMEHTAILHON NEeATebHOCTH O00Yy4YaromuXxcsl.
Jlnst  6a30BOTO  ypOBHA Kypca (PU3UKHM — ITO HCIOJIB30BAHHUE CHUCTEMBI
(GpOHTANLHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB U JIJAOOpAaTOPHBIX padoT,
KOTOpbIE B IporpamMme 1o (pu3uKe OOBEIUHEHBI B OONIUMN CIUCOK YUYEHHYECKUX
MpaKTUYECKUX padoT. BrimeneHne B ykazaHHOM IepedHe JIa0OpaTOpPHBIX PadoT,
MPOBOJUMBIX JUISI KOHTPOJSI M OIEHKH, OCYIIECTBISIETCS Yy4YaCTHUKAMHU
o0pa3oBaTeNbHOTO TIpollecca HCXOAs M3 OCOOCHHOCTEH IUTAaHUPOBAHUS WU
ocHamieHus kaOwHeta (Qusuku. I[lpum dToM oOecmeymBaeTcs OBJAJICHHE
OOYYarOIIMMUCS YMEHUSIMUA TPOBOJUTH KOCBEHHBIC H3MEPEHUS, HCCIICIOBAHMUS



3aBUCUMOCTEN (U3MUECKUMX BEJIMYUH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
IPETIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yEIsSETCs PEIICHUIO PACUETHBIX M KAUYECTBEHHBIX 3a/ad.
[Tpu >TOM 7151 pacyETHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/1a4ul C SIBHO 3aJJaHHOU
¢u3nyecKol MOJENbl0, TO3BOJSIIONIME MPUMEHSITh HM3yYEHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK U3 OJHOTO paszjenia Kypca, TaK U MHTETpUpYysd 3HAHUS W3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3aJay MPUOPUTETOM SBIISIOTCS 3aJlaHUs Ha
OOBsICHEHHE TMpOTEeKaHUsl (U3MUECKUX SIBICHUM M MPOILIECCOB B OKpYXKAIOIICH
KU3HU, TpeOyromue  BbIOOpa  (QU3MYECKOW  MOJENH Ui CUTYalluu
IPAKTUKOOPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepuanibHOTEXHUUYECKOMY
oOecrieyeHnto yuyeOHoro mpoiecca 0a30Bblii YpOBEHb Kypca (PU3MKU Ha YpOBHE
cpeaHero ooOiiero o0pa3oBaHUsl JOJDKEH HM3Yy4yaTbCsl B YCIOBUSIX MPEIMETHOTO
KaOuHeTa (PU3MKM WM B YCJIOBHUSIX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 1MKiIa. B kaOunere (puU3MKU NOKHO OBITH HEOOXOIUMOE
1abopaTtopHoe OOOpYyIOBAaHUE JJIsS BBITIOJHEHHUS YKa3aHHBIX B MPOTPaMMe II0
($U3HMKE YUEHUUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAMOHHOE 000PYI0BaHUE.

JlemMoHCcTpallMoHHOE  00OpyaoBaHue (OPMHUPYETCS B  COOTBETCTBHHM C
NPUHIIAIIOM MUHUMAJIBHON JOCTaTOYHOCTH W OOECTIEeYMBaeT MOCTAHOBKY
NEPEYUCIICHHBIX B TMpOorpaMMe MO (HU3UKE KIFOYEBBIX JAEMOHCTPALUN IS
UCCJICIOBAHMUSI  U3Yy4Yae€MbIX  SIBIGHUA W  TMPOIECCOB, OMIHUPUYECKUX H
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHI.

JlaGopatopHoe oOopynoBaHUE ISl YYEHHUYECKUX MPAKTUUYECKUX padoT
dbopmupyeTcss B BUJIE TEMAaTHUYECKUX KOMIUJIEKTOB M 00ECIEUMBACTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYyX oOOywaromuxcsi. TemaTH4ecKue KOMILJICKTHI
7a00paTopHOTO 000PYyIOBaHUSL JOJKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
WU3MEPUTETLHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMHU TICJIIMHU H3y4CHUS PU3UKHU B 001IeM 00pa30BAHUU SIBJISTFOTCS:

« (dopMmupoBaHHE WHTEpeca M CTPEMJICHUS OOYJarOMIMXCSd K HAYIHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HMX HHTEIJICKTYaIbHBIX U TBOPUYECKUX
CHIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUSA U (pOopMHpOBaHHE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

« (opmMupoBaHME HAy4YHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HU3YYEHUS
OCHOB CTPOCHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

- (opmupoBanue yMeHMA OOBSCHITH SBJICHUS C HCIOJIB30BAHUEM
(bU3NYeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;



+ (opMHpOBaHME MPEACTABICHUN O ponu (PU3MKK AJI1 pa3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHIA.

JlocTxeHune 3Tux Lenaell o0ecrneunBaeTcs PEeIICeHUEM CIEeNYIOMMX 3a1ad B

IpoLecce U3yYeHUs Kypca (U3UKHN Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

« mnpuoOpeTeHne  CUCTEeMbl  3HaHUH 00  oOmux  QuU3NYECKHX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIFOUast MEXaHHUKY,
MOJIEKYJISIPHYIO  (U3HMKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

« (dopMupoBaHHE YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHUsI (PU3MYECKUX SBICHMM B MNPUPOJE U JJId IPUHATUA
MIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOMN KU3HU;

+ OCBOCHHE CMOCOOOB pEIICHUS pa3IUYHBIX 3a7ad C SBHO 3a/JaHHOM
¢uznyeckoil MoneNblo, 3ajay, MNOAPa3yMEBAIOIIMX CAMOCTOSITEIbHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

+ TIOHMMaHHE (UBNYECKUX OCHOB M TMPHUHIIUIIOB JCUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

+ OBJIAJICHUE METOJAMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEICHUS
(Gu3NYEeCKUX SKCIEPUMEHTOB, aHalu3a U HMHTEpHpeTanuu HHpopmanuu,
OTIpeIeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

+ CO3JIaHME YCIIOBUM Il Pa3BUTHsI YMEHHUHN MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune @u3uku (0a30BbI YpOBEHb) HAa YpPOBHE CpEIHEro oOLIero
oOpazoBanus otBoautTcsa 136 yacos: B 10 kiacce — 68 dacoB (2 yaca B Heleno), B
11 xnmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamme mo (u3uke MepedeHb J1ab0paTopHBIX U
MPAKTUYECKUX PAOOT SBISETCS PEKOMEHIOBAHHBIM, YUYWUTEIh JIeJIaeT BHIOOD
MpPOBEJCHUsT J1a0OpaTOPHBIX PabOT M OMBITOB € YYE€TOM HWHIWBUAYAJIbHBIX
O0COOCHHOCTEHN 00yJarOIUXCA.

COAEPKAHUE OBYUEHUS

10 KITIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupoje. Hayunbsie MeTOAbI MO3HAHUS OKPYKAOIIETO
Mmupa. Poib skcriepuMeHTa u TeOpun B IPOLIECCE MO3HAHMS IIPUPOJIBI.
OKCIepUMEHT B (pU3HKE.



MonenvpoBanue (u3HUECKUX SIBIEHUN W mpoueccoB. HayuHble rHmoTessbl.
dusznveckre 3aKOHbI U TEOpUH. ['paHUIBI MTPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Posnp u mecto ¢u3uku B GOpMUPOBAHMU COBPEMEHHON HayYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN IE€ATEIIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle ¥ LHU(PPOBBIE H3MEPUTENIbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHUE. OTHOCUTENBHOCTh MEXAHUYECKOrO JBHIKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpoCTh (CpemHsii CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M
YCKOPEHHE MATEpUAIbHOW TOYKH, MX MPOECKIHMH HAa OCH CHCTEMBI KOOpJWHAT.
CroxeHune nepeMeleHnui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MpsIMOJIMHENHOE ABMXKeHue. [ paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, MyTU U
MEePEMEILICHHS] MaTEPUATIbHOM TOUKU OT BPEMEHH.

CBoOonHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHenHoe  naBuxkeHue. JIBHKEHHE  MAaTepUAIBHOM  TOYKH 10
OKPY>KHOCTH C MOCTOSHHOMW TI0 MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEWHAA
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP,
JIB>)KEHUE CHAPSIOB, LIEMTHbIE U PEMEHHBIE MEpEIavun.

Jlemoncmpayuu

Mopenb cuctembl OTCUETA, WILTIOCTPALMS KMHEMAaTUUECKUX XapaKTEePUCTUK
JIBYKCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne aBukeHUs Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTANBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

Hamnpapnenue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3yueHre HEPaBHOMEPHOTO JIBHKEHHS C LEIbIO ONPENECIEHUS MTHOBEHHOM
CKOPOCTH.



HccnenoBanre COOTHOMIEHUS MEXKAY ITyTSAMH, IPOHJEHHBIMU TEJIOM 3a
MOCJIEA0BATENBHBIE PABHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yueHnne nBUXKEHUS Tella, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHOocutenbHOCTH  [amunesa. IlepBeii  3axkoH  HbroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [lpuHuun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 17151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuna Tsokectu. llepBas kocmuueckas
CKOpOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunbl Tpenus (mokos, ckoiabkeHus, kauenus ). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJbXKEHUS U cuiia TpeHus nokosi. Koaddunnent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpaimieHus. l[lnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHudeckrue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOIIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

CpaBHEeHHME CUJT TPEHHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBust paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HHMKAIOIIMX B MPYXXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

HccnenoBanre yclIOBUM paBHOBECUS TBEPAOTO Tea, HMEIOUIETO OCh
BpAILICHUA.



Tema 3. 3akonbl coxXpaneHus ¢ MexaHuke

Nmiynbc MartepuanbHOM TOYKM (Tesa), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbe CHITBI M UBMEHEHUE UMITYJIbCA TeJIa. 3AKOH COXPaHEHUs UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cribl. MOIIIHOCTE CHIIBL.

Kunernueckass sHeprus marepuaibHOMl TO4ykH. Teopema 00 H3MEHEHUH
KUHETHUYECKOW YHEPTUMU.

[ToTeHunanbHas SHEPrUsl. [loTeHunanbHas SHEPIus YIpYro
neopMUpOBaHHONW  TpYXWHBL.  [loTeHIManbHas  dHEprus Tenma  BONHM3HU
ITOBEPXHOCTH 3€MJIH.

[loreHnuanbHple W HENOTCHUHWAIbHBIE  CHJIBL. CBsi3b  paboOTHI
HENOTEHUHUAIBHBIX CUJI C U3MEHEHUEM MEXAaHUYECKOU SJHEPTUU CUCTEMBI TEI.
3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCcTpoOMCTBAa M IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KOIIED,
MPYKUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoa NOTEHIIUATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHue aOCOJIOTHO HEYNpPYroro yjapa C HOMOLIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

HccnenoBanue cBsizu pabOTHI CUIIBI ¢ UBMEHEHHEM MEXaHUYECKOW IHEPTUu
TE€JIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pasznea 3. MosexkyasipHas pu3uka 1 TEpMOAUHAMUKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIC TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUUECKON TEOPHUU U MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Hubdysus. Xapakrep ABUKEHUS H
B3aMMOJICMCTBUSI YaCTHUI[ BellecTBa. MoJenu CTpOCHUSI Ta30B, KUIAKOCTEH U
TBEPJBIX TEJ U O0BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temneparypa n e€ m3mepenue. lllkana temneparyp
Lenbcus.

Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHOKUHETHUECKOM
TEOpUHM WACATBHOTO Ta3za. AOCONIOTHAs TeMIepaTrypa Kak Mepa CpeaHei
KMHETUYECKOM SHEPruy TEIJIOBOrO ABMXKEHUs 4Yactull rasa. Illkama temmepatyp



KensBuna. T'a3oBbie 3akoHbl. YpaBHeHUe MenaeneeBa—Knaneiipona. 3akoH
Hanmerona. HM3ompoueccsl B HICAIBHOM Tra3€ C IOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduyeckoe MpeACTaBICHUE H30IMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHu4eckrue yCTpOMCTBA U IPAKTUYECKOE MPUMEHCHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BeIlecTBa, QoTorpaduu
MOJIEKYJI OPTaHHUYECKUX COCIUHEHHM.

OneIThl 10 MU PY3UN )KUIAKOCTEN U ra3oB.

Monenb 6pOyHOBCKOTO ABUKCHUSI.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mopenb, WILTIOCTpUpYIOLIasl NPUPOY AABICHUS ra3a Ha CTEHKHU COCYy/a.

OnbITel, WUIIOCTPUPYIOIIME YPaBHEHHE COCTOSIHUS MACAIBHOTO rasa,
M30MIPOIIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Onpenenenue Macchl BO3[yXa B KJIACCHOM KOMHAaT€ HA OCHOBE HM3MEpPEHHUIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXIY MAPAMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

TepMmonnHamuueckass cucrteMa. BHYTpeHHSE 3HEPTUs TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl e€ m3MeHeHus. KonuuecTBo TermioTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HMJCAbHOrO  ra3a. Buael  Temionepenayu:
TEIIONPOBOJHOCTh, KOHBEKIUS, U3IyYEHUE. Y IeJIbHAs TEMIOEMKOCTh BEIIECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[lonarue 006 amuabatHoM Tiporiecce. llepBbIii 3aKOH TEPMOJIUHAMUKHU.
[IpuMeHeHue TepBOro 3akoHa TEPMOJMHAMHUKHM K u3ompoiieccaM. ['paduyeckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUpPO/IE.

TennoBble  MamuHbl.  [IpUHUOMIBI  JEUCTBUAS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanust SHEpruM B TEIUIOBBIX MamuHax. KoadduimeHt mone3Horo
nerctBus TerioBoi MamuHbL. [lukn KapHo u ero ko3duimeHT Mmoie3Horo
JEUCTBUS. DKOJIOTMYECKUE MPOOIEeMbl TEIIOIHEPTETUKH.

TexHndeckrue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: JBUTATEIIb
BHYTPEHHETO CropaHusi, OITOBOW XOJIOAMIBHUK, KOHIUITHOHED.



Llemoncmpayuu

W3MmeHeHue BHYTpEHHEH SHEpPruM Teja MPU COBEPIIEHUU PaOOTHI: BBUIET
npoOKM W3 OYTBUIKM IO/ JCHCTBHEM CKAaTOTO BO3/Ayxa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHue BHYTpEeHHEH SHEpruu (TeMIepaTyphbl) Tela Mpu Terionepeaaye.

OnpIT 1O aanadaTHOMY pAcCIIUPEHHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopnenu nmapoBoil TypOUHBI, IBUTaTENsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoowl

[TapooOpa3zoBanue u koHjaeHcanusa. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIJIAXHOCTh BO3AyXa. HacelnieHHBIM nap. YaenapHas TeIwioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYpPhl KUIIEHUSI OT 1aBJICHUS.

TBépnoe teno. Kpucramnmnueckue u amopdHbie Tena. AHU30TPONIHS CBOMCTB
kpucrawioB. JKunkue kpucrauisl. CoBpeMeHHble Marepuanbl. [liaBieHue wu
KpUCTAJUIM3alus. Y enbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuueckue yCTpoWCTBa W NPAKTUYECKOE IPUMEHEHHE: TUIPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUU MOJYyYEHUs COBPEMEHHBIX MaTE€pHaJIOB, B
TOM YHCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAIITMYECKOTO BEIIECTBA.

JlemoHCTpauuss KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepeHrie OTHOCUTENbHON BIAaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMHUKAa
Tema 1. Inexkmpocmamuxa
ONeKTpu3alusl Tell. JJEKTpUYeCKUMd 3apsan. JBa Buaa >SIEKTPUUECKUX
3apsinoB. [IpOBOMHMKH, IUAIEKTPUKKA U TMOJYIPOBOJHUKU. 3aKOH COXPAHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblid 37€KTpUYECKU 3apsi.
Onextpuyeckoe mnose. Hanpsk€HHOCTh  3iekTpudeckoro mnons. IIpuHimn



CYNEPIO3ALIUNA IEKTPUUECKUX NOJICH. JIMHMM HanpspKEHHOCTH 3JIEKTPHYECKOTO
TIOJISL.

Pabora cui sanektpocrarnyeckoro nosis. [lorenuuan. PazHocts noTeHIMAaNoB.
[IpOBOHUKM W JUANEKTPUKUA B JJIEKTPOCTATUYECKOM IToJie. JIM3JIeKTpruyecKast
IIPOHUIIAEMOCTb.

OnexkrpoémkocTs. KonpeHcarop. DIeKTpOEMKOCTh INIOCKOTO KOHJEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJIEHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIBHBIN anmapar, CTpyHHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoelicTBrue HadIEKTPU3OBAHHBIX TEII.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIaaH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOopA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOpa.

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

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTHUBJICHUE. Y ICIBHOE COMPOTUBJICHHWE BEIECTRA.
[TocnenoBaTenpHOE, MapalieIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOTHUKOB.

PaGora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTB
AIEKTPUUYECKOTO TOKA.

DJIEKTPOJIBMKYIIAasl CUJIa U BHYTPEHHEE COINPOTUBICHHE HCTOYHUKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DJIEKTpOHHAsT  MPOBOJMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas U IIpUMeECHast IIPOBOJANMOCTh
noJiynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DNeKTpUYeCKUid TOK B  pacTBOpax M  paciulaBaX  d3JEKTPOJIUTOB.



DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.

OnekTpuueckuidi TOK B razax. CaMOCTOSITEIBHBIH M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHHUYecKue yCTpPOWCTBA MW MPAKTUYECKOE NPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTAaT, HMCTOYHUKH TOKA, JIIEKTPOHArpeBaTeNIbHbIE NPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBIH JTHO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

W3mepeHrie CUiTbl TOKA U HAMIPSKEHUS.

3aBUCUMOCTDH COIIPOTUBJIEHUS LWIMHIPUYECKUX IPOBOJHHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOe COeIMHEHNE MTPOBOIHUKOB.

[IpsMoe wu3MepeHue OdIEKTPOJABHKYIIEH cwibl. KopoTkoe 3ambIKkaHue
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI NPOBOAMMOCTD TUOAA.

Yuenuueckuui sxcnepumenm, nabopamopnsie pabomwl 3yuenue

CMELIaHHOTO COEUHEHUS PE3UCTOPOB.

W3mepeHne 3IeKTpOABUKYILEH CUJIbl UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISETCS C
y4€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTHKH,
Ounonoruu, XuMuM, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nousmus, CBI3aHHBIE C W3YYEHHEM METOAOB HAYYHOTO
MO3HAHUA: SIBJIEHUWE, HAay4yHbId (akT, rumnores3a, (u3MUecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHHEe CUCTEMbl YpaBHEHUH, JHUHeWHas (QyHKUus,
napaboia, runepOosa, ux rpaduKd U CBOMCTBA, TPUTOHOMETPHUECKUE (DYHKIIHH:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexannyeckoe ABMKEHHUE B JKUMBOHM mpupoze, auddysus, ocMmoc,
TEII000OMEH JKMBBIX OPTaHW3MOB (BHJIbI TEIUIONEpEaur, TEIJIOBOE PaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.



Xumus: TACKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUIAKOCTEU U
ra3oB, JJICKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIUTUYECKAs IUCCOLUALU,
raJIbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0aApOMETp, TEPMOMETP.

Texnonocusn: mnpeoOpa3zoBaHHE IBMKEHHN C UCIOJIB30BAHUEM MEXaHHU3MOB,
y4€T TpEHUsT B TEXHHUKE, MOJIIMIIHUKU, HCIIOIb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JIpyrue), JBUTATENb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHED, TEXHOJIOTHH
MOJYYEHUS] COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE HAHOMAaTepUAJIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIIEKTPOHArPEBATEIIbHbBIC npuodoPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaTbBaHUKA.

11 KVIACC

Pa3znen 4. JaekrpoauHamMuka

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHuUTHL.  B3auMoOJelcTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bektop marnutHOM wuHAYKUuU. [IpuHuun cynepriozuuuu
MAarHuTHbIX noJied. JIMHMM MarHuTHOM MHAYKUMHM. KapTuHa JMHUN MarHUTHOM
MHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOE 1OJI€ TMPOBOAHMKA C TOKOM. KapTuHa JMHUN WHIYKUWAU
MAarHUTHOI'O TIOJS JUIMHHOTO NPSIMOTO IPOBOJHUKA U 3aMKHYTOIO KOJBLIEBOTO
MIPOBOJAHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzaumonencTsue mpoBOAHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOayb U HampaBlieHUE. [[BHKEHHE 3apsiAKEHHON YaCTUIIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBiieHME DBIEKTPOMArHUTHOM WHAYKUMU. [IOTOK BEkTOpa MAarHUTHOM
MHOYKIAHW. OJEKTPOJABHXKYINAsA CUJad HWHAYKIMU. 3aKOH DJJICKTPOMArHUTHOM
nHaykuuu Papanes.

BuxpeBoe »3iekTpuueckoe IMoje. ODNEKTPOABMKYINAS CHIAa HHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb.  SIBIIEHME CAMOMHAYKUWH. OJIEKTPOJABIXKYLIas Cuja
CaMOWHIYKIIHH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.



DNEeKTPOMAarHUTHOE MOJIe€.

TexHUYecKue YCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: MOCTOSHHbBIE
MarHuThbl, 3JEKTPOMArHUTHI, 3JIEKTPOJIBUraTENlb, YCKOPUTEIM 3JIEMEHTAPHBIX
YaCTUL, THAYKLIUOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IMy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHAYKIIMY MarHUTHOTO TOJIA.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBneHuE IIEKTPOMAarHUTHOW WHIYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOABMKYILEH CHJIBI HHIYKIHH OT CKOPOCTH W3MEHEHHS
MarHUTHOT'O MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomuvr 3yuenue

MAarHUTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanve JEUCTBUS NOCTOSHHOIO MarHuTa Ha pPaMKy C  TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUMHbIE KOJ1€OAHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUS.
["apmonunyeckue konedanus. Ilepuoxa, wactora, ammuuTyna u ¢asza KojeOaHUM.
[IpyxvHHBIN MaATHUK. MaTeMaTU4eCcKUl MasTHHUK. YPaBHEHUE TapMOHUYECKUX
kosebanwmii. [IpeBpareHue sHeprUy MpU TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJeOaHUsS B
UJeabHOM KOJICOATEIbHOM KOHTYpe. AHAJNOrUS MEXAY MEXaHUYECKUMH H
AIIEKTPOMAarHUTHBIMU KosieOaHusiMu. Popmyna TomcoHa. 3akoH COXpaHEHHs
SHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYpE.

[IpeacraBnenue o 3aTyxalwlUX KojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BeiHykeHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMsI.

[lepemenHbiii  TOk. CHHYCOMAQJIBbHBIA IEPEMEHHBII TOK. MOIIHOCTh
MIEPEMEHHOTO TOKAa. AMIUIMTYAHOE M JEHUCTBYIOUIEE 3HAUYCHUE CHIIBI TOKAa M
HaIpsKEHUS.



Tpancpopmarop. IIpousBoacTBo, nepenaya U NOTpeOICHUE IEKTPUUECKON
SHEPIruM. DKOJOTUYECKUE PUCKH MPH MPOU3BOJICTBE 3JeKTposHepruu. Kynbrypa
WCIOJIb30BAHUS 3JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckne yCTpOWCTBa M MPAKTHUYECKOE IMPUMEHEHUE: JIIEKTPUUYECKUI
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, IUHHUU JICKTPOIIEpEaay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJieOATENbHOM CHCTEMbl (MPYKUHHBIA WU
MaTeMaTUYECKU MASITHUK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanrie CBOMCTB BBIHY X JICHHBIX KOJICOAHU.

HaOmronenue pezonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSDKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOaHUMH.

Pe3onanc mnpu MOCIEAOBATEIBHOM COCIMHEHUM PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojenb TUHUY 3JEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre 3aBUCUMOCTH TEPUOJIa MAJIBIX KOJEOAHHWM Tpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HUccnenoBanne MNEpEeMEHHOr0 TOKa B LENM W3  MOCIEAOBATEIIBHO
COEIMHEHHBIX KOHIAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE 60JIHbL

MexaHnueckue BOJHBI, YclnoBUs pacnpoctpanenus. llepuon. CkopocThb
pacrpoCTpaHEHus U JJIMHA BOJHBI. [lonepeyunbie u Mpoa0abHbBIE BOJIHBI.
HNuTtepdepenius u auppakuus MEeXaHU4eCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSI M3TYy4YEHUS JICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanust BektopoB E, B, V B snekrpomaruutHoi BosiHe. CBOWCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPaKCHUE, TIPEIIOMJICHHUE, MOJsIpU3aIus, TuQpaxiusi,
unrepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JIeKTPOMArHUTHBIX BOJIH. [IpuMeHEeHHE 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIbI.

TexHuyeckne yCTpOCTBA W MNPAKTUUECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JMAarHOCTMKAa B TEXHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.



Llemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHUE MOTIEPEYHBIX U TIPOIOJIbHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepennnn u qudpakiiny MEXaHUIECKUX BOJTH.

3BYKOBOI pE30HAHC.

HaOnronenne cBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJOH H
YacCTOTOM KOJIEOaHMIA.

HccnenoBanre  CBOWCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaKEHHUE,
pesioMJICHUE, MoJspu3aus, udpaKiuus, uHTephepeHITHs.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonuHENHOE pacnpoCTpaHEHHE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeta. [locTpoenue nzobOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOJIIOTHBIN MTOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIii yroi moiaHoro
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Lser.

Cobuparoriue u paccenBaIINe  JINH3BI. Tonkas JIMH3A.
DOKYCHOE paCCTOSIHUE U ONTUYECKAS CUJIa TOHKOM JuH3bI. [locTpoeHue
M300paKEHUI B COOMPAIOIINX U PACCEHBAIOIINX JIMH3aX. DopMyia TOHKOW JTUH3HI.
YBenuuenue, 1aBacMoe JUH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

Bonnosas ontuka. Untepdepenius ceeta. KorepeHTHbIE HCTOUHUKHU.
VYcnoBust HAOJIIOEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP()EPEHIIMOHHOM
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus ceeta. Judpakiuonnas pemérka. Y cioBre HaOIIOeHUS
[NIABHBIX ~ MaKCUMYyMOB Opyu TAJEHUH  MOHOXPOMATHYECKOTO CBETa
Ha TU(QPaKIUOHHYIO PEHIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: OUKH, JIyTIa,
doToamnmapar, MpOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAS
OINTHKA, TUPPAKIIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpsiMonuHEHOE pacpoCTpaHEHUE, OTPAKEHUE U TPETIOMIICHHE CBETA.
OnTuyeckue mpuodOpBkI.

[TonHOE BHYyTpeHHEE OTpakeHHre. Mozellb CBETOBO/A.



HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
Mopenu MuKkpockomna, TeJIecKona.

HaoOmronenue natepdepeHinm cBera.

Hab6mronenune nudpaxmuu ceera. Habmonenue
JMCTIEPCUM CBETA.

[TonydyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.
[ToydyeHune ciexkTpa ¢ mMoMOIIbI0 JUGPAKITUOHHON PEIIETKH.
HabGnronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul
N3mepeHue nokazaress npeioMIIeHUs CTEKIIa.
HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

['panunbl  NPUMEHHMMOCTH  KJIACCHMYECKOW  MexaHuku.  llocTynaTel
CIIELIMAIIBHOW TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJIsl CKOPOCTH CBETA
B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHHU U COKPAILCHUE
JUTVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs3b MacChl C DHEPIrUEW U UMITYJIbCOM PEIATUBUCTCKOW YaCTHULIBI. DHEPTHUA
ITOKOS.

Paznen 7. KBantoBas pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®otonsl. opmyna [Inanka cBa3u s3HEeprun GOTOHA C €r0 YaCTOTOM. DHEPrust
U UMITYJIbC (POTOHA.

OtkpeiTre U ucciaeaoanue poroddpdexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dotorpdexra. YpaBuenne ODitHmiteriHa mius dotodrddexra. «KpacHas rpanuiiay
dboToaddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPONCTBA W TNPAKTUUECKOE MpUMEHEHHUE: (HOTOIIEMEHT,
dboToaTYMK, COoJIHEUHAast OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®otorh(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOU TJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeEKTa.

Ceeroauop.



Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIL.
[Imanerapnas mognens aroma. Iloctynmarel bopa. M3inydeHue u mOriomieHue
($OTOHOB TIpHM Tepexoje aToMa C OJHOTO YPOBHS SHEPruu Ha Jpyroi. Buiel
cnekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJOPO/IA.

BosHoBeIe cBoicTBa yactull. Bomubl ne bpoinsa. KopnyckynsspHo-BOTHOBOM
JTyaJIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHUYecKue YCTpOWCTBA M NPAKTUYECKOE INPUMEHEHHE: CIIEKTPAJIbHBIN
aHaJIn3 (COEKTPOCKOI), Ja3ep, KBAHTOBBII KOMITBIOTE.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomwl

Hab6nrogenue TMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKa3bIBAIOIIME CIIOXKHOCTh CTpOeHUus sjapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paaroaKTUBHOTO U3ny4yeHus. CBoiicTBa anbda-, Oera-, raMMa-U3JIy4eHHS.
BiusiHME pagOaKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OTtkpeiTHE TPOTOHA W HeWTpoHa. Hykionnas monens siapa ['eitzenGepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3otormsl.

Anwda-pacna. DNEeKTPOHHBIN u MTO3UTPOHHBIN OeTa-pacrma.
["'amMman3nydeHne. 3aKOH palMOAKTUBHOIO pacnajia.

OHeprusi CBA3M HYKJIOHOB B siipe. S aepHbie cuibl. JledekT maccol spa.

SnepHble peakuuu. Jlenenue u CUHTES sIep.

SAnepuwiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl U TMEPCHEKTHUBBI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK SJIEMEHTAPHBIX YaCTHII.

dynaameHTanbHble B3auMoecTBrsl. EAMHCTBO u3HUYeCKOi KapTUHBI MUpA.

TexHuyeckue ycTpoCTBa M MPAKTUYECKOE NMPUMEHEHHE: JT03UMETP, Kamepa
Bunbcona, siaepHsblil peakTop, aToMHasi bomoa.

Llemoncmpayuu

Cu€TUrK MOHU3UPYIOLINUX YaCTHLL.



Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul VccnenoBanue
TPEKOB YaCTHI] (T10 TOTOBBIM (hoTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUY M ACTPOPUIMKH

DTanbl pa3BUTHS aCTpOHOMHUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3nus, sSipKUE 3BE3/bI, IMIAHETHI, UX BHANMOE
JIBIDKCHHUE.

ConHeyHast cucTema.

Cosune. ConHeuHass akTUBHOCTh. Mcrtounumk sHeprun CoynHIA W 3BE3J.
3BE3/7IbI, X OCHOBHBIC XapaKTEPUCTUKU. J(MarpamMma «CHEKTpaJIbHBIN KJlacC —
CBETHUMOCTB». 3BE3NBI TJIABHOM I1OCJIEIOBATSIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3J] TJIABHOM MOCIEI0BAaTENbHOCTU. BHYyTpeHHEEe CTpoeHue
3BE311. COBpEeMEHHBIE MPEJICTABICHUSI O MPOUCXOXKIECHUU U 3Botonuu ConHIa 1
3BE37. DTaIbl )KM3HU 3BE3I.

Mineunsiii [lyte — Hama ['anaktuka. [lonoxenume n nBukenue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Pagroranaktuku U kBazapbl. UEpHBIE IBIPBI B SApax
TaJIaKTHUK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa606sa. Pazberanue rajakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3yYeHuUE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabmroieHust HeBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPUWIOKEHUHN ISl ONPEACIICHUs MOJI0KEHNUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEPHOro MOJyIIapys U IPKUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O0o0maromuiee MOBTOPEHUE

Pons Qusukn U acTpOHOMHMHM B DIKOHOMHUYECKOM, TEXHOJIOTMYECKOH,
COLIMAJIBHOM M 3TUYECKOM cepax AesITeIbHOCTH YeOBEKa, pOib U MECTO (PU3MKU
¥ aCTPOHOMHH B COBPEMEHHOUN HAy4YHOU KapTHHE MHUPA, POJb (PU3NUECKON TEOpHH
B (OPMHUPOBAHMM TIPEACTABICHUM O (PU3NUECKOW KapTUHE MHUPA, MECTO
(bu3nUecKoil KapTUHBI MUpPA B OOILEM PSAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHble CBSA3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M € KypcaMH MaTE€MAaTHKH,
OMOJOTUU, XUMHUH, FreoTpaduu U TEXHOJIOTHUH.



Meorcnpeomemnvie nousmus, CBSI3aHHBIE C W3YyYEHHEM METOAOB HAYYHOTO
MO3HAHMS: SIBIICHUE, Hay4YHBIA (pakT, Tumotesa, (u3nyueckas BEIUYUHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penmieHUE CHUCTEMbl ypaBHEHUH, TPUTOHOMETPUUYECKHE
(GyHKUIHMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M UX IMPOECKUUU HA OCH KOOPJMHAT, CI0KEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKUWN, MPU3HAKA TIOJI00HS TPEYroJbHUKOB,
oTpejiesieHHe IUIOMIAIN IIIOCKUX GUTYp U 00BbEMA Tell.

buonocusn: snextpuueckue SBJICHUS B JKUBOM MpHUPOJE, KOJeOATECIbHBIC
JIBUKEHHS B KUBOW MPUPOJE, ONTHUYECKUE ABJICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanuny Ha KUBBIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTYypa TBEPIBIX
TEJI, MEXaHU3MbI 00pa30BaHUs KPUCTATNIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHaIN3.

l'eocpaghusi:  MarHuTHble mTOMOCAa 3€MJIM, 3aJIEKU MarHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texunonocus: NVHUM BIEKTpONEpenad, TEHEPATOpP IEPEMEHHOrO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIMOHHAA TM€4Yb, pagap, PaAUONPUEMHHUK, TEICBU30D,
anTeHHa, Tenedon, CBU-meuyb, MPOEKIIMOHHBIN arapar, BOJOKOHHAS OITHKA,
CoJIHEUHas Oarapes.

IHIJTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA TIPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne ydeOHOro mpeamera «®u3uKa» Ha YpPOBHE CPEAHEro OOIIEro
oOpa3oBanus (0a30BbIil YPOBEHB) JIOJDKHO OOECIEUUTH JOCTHUKEHUE CIIETYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI
JIngHOCTHBIE pe3yNIbTaThl OCBOCHHS yueOHOro npeaMera « Ousukay JOJKHBI
OTpaXaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYaIIIMXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHX  YyOEXJCHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBa, PACHIMPEHHUE >KU3HEHHOTO
ONbITAa M OMbITA ACSATEIBHOCTH B IMPOLECCE pealu3alliid OCHOBHBIX HaIpaBJICHUMN
BOCITUTATEJIbHOMU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:
1) rpamIaHCKOro BOCIIMTAHMS:
c(hOpMHUPOBAHHOCTH TPAKTAHCKOM MO3UITUN 00YUYAOIIETOCs] KaK aKTUBHOTO U



OTBETCTBEHHOTO UYJIeHA POCCHICKOro OOIIECTBa; MNPHUHATHE TPATUIUOHHBIX
OOIIEYEIIOBEYECKUX  T'yMAaHUCTUYCCKUX W JCMOKPATHYECKHX  IICHHOCTEH;
TOTOBHOCTBH BECTH COBMECTHYIO JESATEILHOCTh B HHTEPECAX TPAXKITAHCKOTO
oOIIIeCTBa, y4acTBOBaTh B CaMOYIIpPaBJIECHUU B 0Opa30BaTeIbHOM OpraHU3aIlny;

yYMEHHUE B3aMMOICHCTBOBATH C COIMATBHBIMA HHCTUTYTAMHU B COOTBETCTBHUU C
X QYHKIUSIMU U Ha3HAYEHHEM; TOTOBHOCTh K TYMaHUTAPHOU U

BOJIOHTEPCKOM JICITEILHOCTH; 2) MAaTPHOTHIECKOT0

BOCIIUTAHMSA:

c(hOpPMHPOBAHHOCTH POCCUHUCKON TPAKIAHCKON UACHTUIHOCTH, TATPHUOTHU3MA,
IIEHHOCTHOE OTHOIIICHUE K TOCYIaPCTBEHHBIM CUMBOJIAM, TOCTIKCHHSIM
POCCUICKUX YUEHBIX B 001aCTH (PU3UKHU M TEXHUKH; 3) JYXOBHO-

HPaBCTBEHHOI'0 BOCIMTAHMSA: COOPMUPOBAHHOCTH HPABCTBEHHOTO

CO3HAHUS, STUYCCKOTO TIOBEICHUSI; CIIOCOOHOCTH OIEHUBATH CUTYAITUIO

¥ IPUHUMATh OCO3HAHHBIC PEIICHHSI, OPHCHTHPYSICh Ha MOPAITLHO-

HPaBCTBEHHbBIE HOPMBI U IICHHOCTH, B TOM YHUCIIE B JACATEIHHOCTU

Y4€HOI0; OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYHBOIO

Oyay1iero; 4) 3cTeTHYECKOTr0 BOCIIMTAHMS: SCTETUUCCKOE OTHOIIICHUE

K MHUPY, BKJIFOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyiiero (Gu3uMveckod Hayke; 5) TPYA0OBOro BOCHUTAHMS: WHTEpPEC K
pa3nTuIHBIM cepaM mpodhecCHOHATBHON EATSTLHOCTH, B TOM YHCJIE CBSI3aHHBIM C
bU3MKON ¥ TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBINM BBIOOp OymyIIei
npodeccun M peamu3oBBIBATH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI; TOTOBHOCTh M
CIIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BAHUIO B 00JIACTH
(bU3MKK Ha IPOTSHKEHUHU BCEH KHU3HH, 6)

IKOJIOTHYECKOT0 BOCITUTAHMS

c(hOpMHUPOBAHHOCTH IKOJOTHIECKON KYJIBTYPhI, OCO3HAHHE TII00ATEHOTO

XapakKTepa dKOJOTHICCKUX MPOOJIeM; TUTAHMPOBAHWE M OCYIIECTBICHUE ACHCTBUI

B OKPY’KaIOIlIeH cpesie Ha OCHOBE
3HAHMS I1IeJIed YCTOWYMBOTO pa3BUTHS YEIIOBEUECTBA;  PACIIMPEHUE OIbITa

JEATEeTLHOCTH SKOJIOTHYECKON HAIIPaBJICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 110 (PU3UKE; 7)

EHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTUs (U3UYECKOM HAyKH; OCO3HaHME I[IEHHOCTH HAy4YHOU
NeSATeTLHOCTH, TOTOBHOCTH B TMpoIecce U3y4YeHUs (U3UKUA OCYIIECTBISATh
MPOCKTHYIO M HCCIICIOBATENBCKYIO IS TENHPHOCTh HMHINBUIYAIBHO U B TPYIITIE.



METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCcAIbHbIE yUeOHbIe NeiicTBUs ba3oBbie
Jornyeckue 1ecTBUSA:

CaMOCTOATENLHO  (OPMYJIMPOBATh H  aAKTyaJIM3UPOBATh  MPOOJIEMY,
paccMaTtpuBaTh €€ BCECTOPOHHE;  ONPEACHATh LEIU JEATCIbHOCTH, 3a/]aBaTh
MapaMeTpbl U KPUTEPUHU UX
JIOCTHXKEHUS; BBISBISITh 3aKOHOMEPHOCTH W MPOTUBOPEYUS B PACCMATPUBAEMBIX
bu3nYecKuX SBICHUSAX; pa3pabaThiBaTh IUIAH PEIICHUS NPOOJIEMBbI C YYETOM
aHaJIn3a UMEIOIIMXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PHUCKH TMOCIEACTBUM JIEATEIBHOCTH;  KOOPAUHUPOBATH U

BBITIOJIHATH Pa0OTY B YCIOBUSX PEabHOTO,

BUPTYaJbHOTO W  KOMOMHUPOBAHHOIO  B3aWMOJICUCTBUS;,  pPa3BUBAThb

KpEaTHBHOE MBIIIUICHUE TIPHU PEIICHUH KU3HCHHBIX TTPOOIIEM.

Ba3oBble uccienoBarejabckue 1eHCTBUA:
BJIaJICTh HAYYHON TEPMUHOJIOTHUEN, KIIFOUYEBBIMU MMOHSATUSMUA U METOJIAMH
bu3nYecKoil HAyKu; BIaJIeTh HABbIKAMU Y4e€OHO-UCCIIE0BATEIbCKON U MPOESKTHOM
JNEATeIbHOCTH B 007acTd  (PU3MKH, CIOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TOMCKY METOJOB pelIeHUs 3a7ad (PU3NUECKOTrO COAEep KaHus,
MPUMEHEHUIO PA3JIMYHbIX METOJOB MMO3HAHUS; BIAAECTh BUJIAMH JIEATEIBHOCTH MO
MOJIYYCHUIO HOBOTO 3HAHUS, €ro MHTEpIpEeTallii, NpeoO0pa3oBaHUI0 W
MPUMEHECHUIO B PA3JIUYHBIX YUYEOHBIX CHUTYyaIlUsX, B TOM YHUCIE TMPU CO3JaHUU
y4€OHBIX MPOEKTOB B 00JIACTH (PU3UKU; BBISBIISTH IPUUUHHO-CJICACTBEHHbBIC CBSI3U
W aKTyaJu3upoBaTh 3ajlayy, BBIIBUTaTh TUNOTE3y €€ pEUICHUs, HaXOAUTh
apryMeHTBl JJisl JOKa3aTeIbCTBA CBOMX YTBEPXKICHUH, 3aJaBaTh IMapaMeTpbl U
KPUTEpUM PEIICHUS, aHAIM3UPOBATh IIOJYYEHHbICE B XOJI€ PEIICHUS 3aJauu
pe3yJbTaThl, KPUTUYECKH OLIEHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH
W3MEHEHHUE B HOBBIX YCIIOBUSIX; CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIC 3a7]a41 B
oOpa3zoBaTeIbHON
NEATEIbHOCTH, B TOM YHCJI€ TPU HU3YYeHUU (PU3MKU, JaBaTh OILICHKY HOBBIM
CUTYaIHsIM, OLICHUBATh IPUOOPETEHHBIN OTBIT, YMETh MEPEHOCUTH 3HAHUS T10
bu3HKe B MPaAKTUYECKYIO 00J1aCTh

KUZHEAECATEIbHOCTH; YMETh HHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
oOnacTeil; BbIABUTAaTh HOBBIE UJIEH, NIPEJIaraTh OpUrHHATbHBIE TOAXObI
U PEIICHUS;, CTaBUTh MPOOJIEMBI U 33]1a4H, TOITyCKAIOIINE
albTEPHATUBHBIC PELICHUS.



Pa6ora ¢ unpopmaunmeii:

BJA/IE€Th HaBbIKAMHU MOJY4YeHUs MHPOpMAUM (PU3NUYECKOIO CONEPIKAHUSA U3
VMCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITENIBHO OCYIIECTBIATh IIOMCK, aHAJIM3,
CHUCTEMAaTH3allMI0 U HHTEpIpeTanuio HHOOpPMAUK Pa3IUYHBIX BUIOB U (opm
IpEJICTaBICHUS; OLIEHUBATh JOCTOBEPHOCTh MH(POPMALIMH; HCII0JIb30BaTh CPEICTBA
MH(POPMAILIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEIIEHUH KOTHUTHBHBIX,
KOMMYHHMKATHBHBIX W OPraHU3allMOHHBIX 3a]ad4 C COOJI0JCHHUEM TpeOOBaHMIA
PrOHOMMKH, TEXHUKHA O€30MMACHOCTH, TUTHEHBI, PECYPCOCOEpPEKEHUS, TPABOBBIX U
TUYECKUX HOPM, HOPM HMH(POPMAILMOHHOM O€30MaCHOCTH; CO3/1aBaTh TEKCTHI
(GU3NYECKOTO COAEpKaHUS B pa3IMYHBIX (QopMmMaTax ¢ Y4YETOM Ha3HAYCHUS
uHpopMaMu M UENEBOM  ayAUTOPUHM, BBIOMpAs ONTUMalbHYIO (opmy
IPEICTABIICHUS U BU3yaJIU3all1u.

KoMMyHHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUS:

OCYILIECTBIATh OOIEHWE Ha YypokaXx (U3UKM U BO BHE-yYPOUHOM
NeSATEIbHOCTH; PaCIIO3HABATH NPEINOCHUTKH KOH(PIMKTHBIX CUTYAlN U CMATYaTh
KOH(DJIMKTBI; pa3BEPHYTO M JIOTUYHO M3Jararb CBOK TOYKY 3pEHUS C

UCIIOJIb30BaHUEM
A3BIKOBBIX CpPEJCTB; IMOHMMATh M MCIOJIb30BAaTh INPEUMYIIECTBA KOMAHIHOW WU

WHJVMBUAYAJIbHON
paboThI; BHIOMPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUM C yUETOM OOIIUX
MHTEPECOB M BO3MOXHOCTEH Ka)XJOT0 4WICHA KOJUIEKTWMBA; IPUHUMATh LEIU
COBMECTHOM AEATEIBHOCTH, OPTAHU30BbIBATh U KOOPIAWHUPOBATH AEHUCTBHUA IO €€
JOCTHXKEHUIO: COCTABJIATH IUIAH AECUCTBUM, pACHPEAEIATh POJIU ¢ YUYETOM MHEHUU
YYaCTHHKOB, 00CYXJaTh PE3yJIbTaThl COBMECTHOW pabOTHI; OLEHUBATH Kau€CTBO
CBOErO BKJIaJIa M KaXJI0TO0 YYaCTHHKA KOMaH/bl B
oOmuit pe3ysabTaT Mo pa3padOTaHHBIM KPUTEPHUSM; TpEjiararb HOBBIE MPOEKTHI,

OLICHUBATh UJIEU C MTO3ULIUU HOBU3HBI,

OPUTMHAJIBHOCTH, NPAKTHYECKONM 3HAYUMOCTH; OCYILECTBIATh MO3UTHUBHOE

CTPATErM4eCcKOe MOBEICHNUE B PA3IUYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUYECTBO U BOOOpakKeHUE, ObITh HHUITUATUBHBIM.

PeryasitTuBHbIe yHUBepcaJbHbIe YueOHbIe neiicTBus CaMoopranu3anus:
CaMOCTOSITEJIbHO OCYILIECTBISATh MO3HABATENBHYIO JIEATENBHOCTh B 00JIaCTH
(U3MKM M AaCTPOHOMMHM, BBIABIATH HPOOJIEMBbI, CTaBUTh U (HOPMYIHPOBAThH
COOCTBEHHBIE 3aJ]a4M; CAMOCTOSATEIbHO COCTABJATH IUIAH PEIICHMS PACUETHBIX W
KauyeCTBEHHBIX 3a/1ay, IUJIaH BBIMIOJHEHUS MPAKTUYECKOM paboThl C y4E€TOM
UMEIOLINXCSA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEM M IPEANOYTEHUH; 1aBaTh



OLIEHKY HOBBIM CHUTyallMsIM; PacLIMpSATh PaMKH y4yeOHOro IpeaMeTa Ha OCHOBE
JMYHBIX MPEANOYTEHUH; IeJaTh OCO3HAHHBINA BHIOOD, apTYMEHTUPOBATH €ro, OpaTh
Ha ce0s

OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHMBATh MPUOOPETEHHBIM OMBIT; CIOCOOCTBOBATH (POPMHUPOBAHUIO U

IPOSIBJICHUIO PYAULIMU B 00JIaCcTH
(U3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIUOHATbHBIH HHTEJLJIEKT:
JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B I€ATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJa/JeTh  HAaBbIKAMHU  IIO3HABATEJIbHOM  pediexkcuu Kak  OCO3HaHMS
COBEpIIAEMBbIX JEHCTBUI M MBICIUTEIBHBIX IPOLIECCOB, HMX pPE3yJIbTaTOB U
OCHOBAHMi; HCIOJIb30BaTh MPUEMBI peICKCUH ISl OIEHKUA CUTYaIluH, BBIOOpa
BEPHOTO
pEILICHUs; YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX
CHIDKEHUIO; TPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPH aHAIHU3E PE3yIbTaTOB
NEeSTEIIbHOCTH; NPUHUMATh ceOs, MOHMMAas CBOUM HEAOCTAaTKU M JIOCTOWHCTBA;

IPUHUMATh MOTHUBBI M ApIYMEHTHI JPYTUX MPU aHAJIN3€E PE3yJIbTaTOB
JNEATENbHOCTH; MPU3HABATh CBOE IIPAaBO U IPABO APYIUX

Ha OUIMOKH.

B mpouiecce 10CTHXKEHNS TMUYHOCTHBIX PE3YJIbTaTOB OCBOCHUSI MPOTpaMMBbl IO
bu3uke Ui YypoBHSL cpenHero oOmiero oOpa3oBaHus Yy  OOy4YarOIIMXCs
COBEpUIEHCTBYETCS HIMOLIMOHAJIbHBIH MHTEJJIEKT, npenoiararomun
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIOCOOHOCTh MOHMUMATh CBOE SMOIMOHATBHOE
COCTOSIHHIE, BUJICTh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOUN SMOIMOHAIBHON CQephl,
ObITh yYBEpEHHBIM B ce0e; caMOperyJMpOBaHMs, BKIIOYAIOIIETO CaMOKOHTPOJIb,
YMEHHE TPUHHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTh
aIaliTUPOBAThCA K SMOIMOHAIBHBIM H3MEHEHHSIM U TPOSBIATH THOKOCTH, OBITH
OTKpPBITHIM HOBOMY; BHYTPEHHEH MOTHBAIIMM, BKIIOUAIONIEH CTpEeMJICHHE K
JOCTHKEHUIO IEJIM U yCTIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JI€HCTBOBAThH
UCXOJs N3 CBOUX BO3MOXKHOCTEH; AMIATHH, BKIIOUYAIONIEH CIIOCOOHOCTh TOHUMATh
OMOILIMOHAILHOE COCTOSIHME JPYTUX, YYHUTHIBATH €ro TMpH OCYIIECTBICHUH
OOIIeHHSI, CTIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO; COIIMAIBHBIX HABBIKOB,
BKJIFOYAIOIIUX CITIOCOOHOCTH BHICTPAUBATh OTHOILICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.



IMPEAMETHBIE PE3YJ/IBTATDBI

K konny oOyuenus B 10 kiacce mnpeamMeTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y O0YJAIOITUXCS YMCHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B Pa3BUTHH COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B IPAKTUYECKOM [EITEIbHOCTH JIIOJIEH; YYWUTHIBATH TI'PAHUIIBI
NPUMEHEHUST HM3YyYCHHBIX  (U3MYECKUX  MOJCNCH: MaTepuaibHas  TOYKa,
WHEpIMaIbHas CHUCTeMa OTCY€Ta, a0COJIOTHO TBEPIOE TEJIO0, HJEANbHBIN ras,
MOJEIN CTPOCHHS Ta30B, )KUAKOCTEW M TBEPJIBIX TEJ, TOUECUHBINA AIEKTPUUECKUIN
3apsii mpuU peleHur (U3UYECKUX 3a7ad; pacro3HaBaTh (PU3MUECKUE SIBICHUS
(mpouiecchl) U OOBSCHATH WX HA OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISPHO-
KUHETUYECKOW TEOPUU CTPOEHHUS BEIIECTBA U AJIEKTPOAUHAMUKU: PABHOMEPHOE U
PAaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JIB)KEHUE, CBOOOJHOE TaJICHHe Tell,
JIBIDKCHUE TI0 OKPYXXHOCTH, HWHEpLHUs, B3auMojeucTBue Ten, auddysus,
OpOYHOBCKO€ JIBHJKEHHE, CTPOCHUE KUJKOCTEN U TBEPABIX Tell, UBMEHEHHE 00BhEMa
T TIpU HarpeBaHUW (OXJAXKJCHHWH), TEIUIOBOE paBHOBECHE, HCIIApEHUE,
KOHJICHCAIlUs, TUIAaBJICHUE, KPUCTAUIM3alMsl, KUIICHUE, BJIAXKHOCTh BO3/IYyXa,
MOBBIIIIEHUE JIABJICHUS Ta3a MPU €r0 HarpeBaHUU B 3aKPBHITOM COCYE, CBA3b MEKY
napaMeTpaMM COCTOSIHHMSI Tra3a B HM30MpOLEccax, dJEKTpHU3alus  Tel,
B3aMMOJICHCTBUE 3apsiIOB; OIMCHIBATH MEXAHWYECKOE JABUIKEHHE, HCIOJIb3Ys
dbuznyecKkre BEIMYUHBI: KOOPAUHATA, MyTh, IEPEMEILICHUE, CKOPOCTh, YCKOPEHUE,
Macca Tejla, CWJIa, HUMMYJbC Tella, KUHETUYECKas DHEpPrus, MOTEHIHAIbHAs
DHEPrus, MeXaHuuyeckas paboTa, MeXaHWYecKass MOIIHOCTb, TIPH OIKMCAHUH
MPaBUJIBHO TPaKTOBaTh (DU3UYECKUNA CMBICT HCIOJNB3YEMbIX BEIUYHH, WX
0o003Ha4YeHUsT U CAWHUIBI, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUMHAMU; OMUCHIBATh U3YYEHHBIE TEIIOBHIC
CBOMCTBA TeJI ¥ TEIJIOBBIC SIBJIICHUS, UCTIONB3Ys (DU3NYECKUE BEJTUYMHBI: JaBICHHUEC
raza, TemIepaTrypa, CpeIHss KUHETHYECKas SHEPTrUsi XaOTHUYECKOTO JBHKECHUS
MOJIEKYJ, CpEIHEKBaJApaTHUYHas CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI,
BHYTpPEHHSISl dHEprusi, paboTa raza, ko3QpQGUIHEHT NOJEe3HOro AEUCTBUS TEILNIOBOTO
JBUTATENS; TIPU  OMHCAHWUW TPABUIBHO TPAKTOBaTh (PU3UYECKUN  CMBICT
UCIIOJIb3YeMbIX BEIIMYWH, WX OOO3HAUYCHUS W EIUHUIIBI, HAXOIUTh (HOPMYIIHI,
CBSA3BIBAIOLIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMU BEJIMYMHAM;
ONMUCBHIBATh M3YYEHHBIE DJICKTPUUYECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKHUE
sBJICHHSI (TTPOIIECCHI), UCTIONB3YS (PU3MUECKUE BEIMYMHBL: DJIEKTPUUECKUA 3aps,
AIEKTPUUYECKOE T0JIe, HAMPSKEHHOCTh MOJIsA, MOTEHIMA, Pa3HOCTh MOTEHIUAJIOB,;
Ipy ONHCAHUM TPABUWIBHO TPAKTOBATh (DU3UYECKUH CMBICI HCIOJIb3YEMbIX



BEJIMYMH, WX OOO3HAYECHHUS U EAWHUIIBI; yKa3blBaThb (OPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYI0 BEIUYMHY C JPYTUMH BEIWYMHAMH; aHAJTU3HPOBATH
bu3UYecKue MPOIECCHl U SBICHHS, UCTIOIB3Ys (PU3UIECKUE 3aKOHBI U TIPHHIIHIIHL:
3akOH BcemupHoro tsarorenus, I, I u III 3axkonbl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUUYECKON IHEPTUM, 3aKOH COXPaHEHUsS WMIYJIbCa, MPUHITUI CYNEPIO3UIINH
CWJI, TIPUHITUII PABHOMPABHS HWHEPIHUAIBHBIX CHCTEM OTCYETa, MOJICKYJISIPHO-
KHHETHYECKYI0 TEOPHUIO CTPOCHHMsI BEIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CpeaHEH
KMHETUYECKOM DHEPrud TEIUIOBOTO JIBHUKECHHUS MOJEKYJT C  aOCOJIOTHOU
TeMIepaTypol, TMepBbIM  3aKOH  TEPMOJMHAMHKH, 3aKOH  COXpaHEHUs
AIEKTPUUECKOTO 3apsna, 3akoH KysnoHa, mpu 3TOM pas3audaTh CJIOBECHYIO
(GbOpMYJIMPOBKY 3aKOHA, €ro MaTeMaTHUEeCKOE BBIpaXEHUE W YCIOBHUA (TpaHUIIbI,
00J1acTH) TPUMEHHUMOCTH; OOBSCHATH OCHOBHBIC TPUHIIMIIBI JEHCTBUS MaIIIUH,
npuOOPOB M TEXHUYECKUX YCTPOMCTB; pa3nyaTh YCIOBHS HUX OE30MacHOTO
HCIIOIB30BAaHNS B IIOBCEIHEBHOM JKU3HU; BBITIOJIHATh OKCTIIEPUMEHTHI 10
HCCIIeIOBaHUIO (DM3UUYECKUX SIBJICHUM M MPOIIECCOB C MCIOJIB30BAHUEM IIPSMBIX U
KOCBEHHBIX M3MEPCHHH, TIPH 3TOM (GOpMYJIHUPOBATH MPOoOIeMy/3a1aqdy U THIIOTE3Y
y49e0HOTO IKCIIEPUMEHTa, COOMPATh YCTAaHOBKY U3 MPEIOKEHHOTO 000PYI0BaAHUS,
MIPOBOJIUTH OTBIT U (POPMYIUPOBATH BBIBOJIBI; OCYIIICCTBIIATE MPSIMbIE U KOCBCHHBIE
u3MepeHuss (QU3NYECKUX BEJIUYHMH, TMPU 3TOM BBIOMpATh ONTHUMAIBHBIA CHOCOO
U3MEPEHUS W HCIOJb30BaTh HW3BECTHBIE METOABI OIEHKH TIOTPEITHOCTEH
W3MEPCHU; HCCIE0BaTh 3aBUCHMOCTH MEXKIY (PU3NYECKMMHM BEIMYWHAMU C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUW, TPH ITOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCHUPOBATh PE3yJIbTAThI MMOJYYCHHON 3aBUCUMOCTH (PU3UUECKUX BEJTUYUH B BUJIC
Ta0auIl ¥ rpadUKOB, ACIAaTh BBHIBOJBI M0 pe3yJibTaTaM HCCISI0BAaHUS; COOII0IATh
npaBuia 0€30MMacHOTO TpyJa MPU MPOBEICHUN UCCICIOBAHUMA B paMKax ydeOHOTO
OKCIIEPUMEHTA, Y4eOHO-HCCIICAOBATCIIBCKOM ©  TMPOCKTHON JIESITCIIBHOCTH C
WCITOJIb30BAHUEM H3MEPUTEILHBIX YCTPOWUCTB M JIabOpaTOpHOTO OO0OpYAOBAHUS;
pemarh pacy€THBIC 3a7a4d C SBHO 3aJIaHHON (DU3UYECKON MOJIETBIO, WCIIONb3YS
(bu3nYecKue 3aKOHbI U PUHITUIIBI, HA OCHOBE aHAIHM3a YCJIOBHS 3aJa4d BHIOMPATH
(GU3MYECKYI0 MOJENb, BBIACIHATH (U3HYECKHUE BEIMYUHBI U (POpPMYIIBI,
HEOOXOIUMBIC ISl €€ pelieHus, MPOBOAUTL PAcUEThl M OIICHUBATH PEaJbHOCTH
MOJIYYCHHOTO 3HA4YeHUS (PU3MYECKON BEIMYMHBI; peliaTh KaueCTBEHHbBIC 3aJ1ayu:
BBICTPAWBATh JIOTHYECKH HEMPOTHBOPEUHBYIO IIETIOYKY PACCYKISHUH C OIMOPOH Ha
M3Yy4YEHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

HCII0IB30BaTh npu perieHnu y4eOHBIX 3a7a4 COBPEMEHHBIC
WH(POpPMAIIMOHHBIE TEXHOJIOTHU JJI TTOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUN
U MpEeJCTaBICHUS YYeOHOM M HAy4YHO-TIOMYJISIPHOM MH(pOpMAIUH, TTOTYYSHHOU W3
Pa3TUYHBIX UCTOYHUKOB, KPUTUIECKU aHATTM3UPOBATH MOTydaeMyr0 HHPOPMAIIUIO;



NPUBOAUTH MPUMEPHl BKJIA/la POCCUMCKUX W 3apyOeKHBIX YUEHBIX-(QU3HKOB B
pa3BUTHE HAyKH, OOBICHEHHE IMPOILIECCOB OKPYXKAIOIIET0O MHpa, B pa3BUTHE
TEXHUKH M TEXHOJOTHH; HCIOJb30BaTh TEOPETHUYECKHE 3HAHHUS MO (U3HKE B
MOBCEHEBHON JKM3HU JUIsl oOecredeHus: Oe30MacHOCTH Mpu  OOpalieHuu C
npudbopaMu M TEXHUYECKUMH YCTPOMCTBAMM, JUISI COXPAHEHHUS 3J0POBbS H
COOJTIOICHUS HOPM SKOJIOTHYECKOT0 MOBEICHUS B OKpY Kalolleil cpeze; paboTaTh B
Tpynre ¢ BBIMOJHEHHEM pPa3jMYHbIX COLMAIBHBIX POJIEH, MIIAHUPOBATh PabOTy
IPYNIIBI, PAMOHAIBHO pacHpeesiTh 00s13aHHOCTH U TUIAHUPOBATH JIEATEIIbHOCTh
B HECTaHJAPTHBIX CHUTYallUsX, aJ€KBaTHO OIICHMBATh BKJIaJ KaXIOro U3
YYaCTHHKOB T'PYMIIBI B pEHIEHUE PACCMATPUBAEMON MTPOOIIEMBI.

K konmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTD Y 00YYAIOUIUXCS YMEHHM:

JEMOHCTPUPOBATh Ha MPUMEpax poJib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTHH COBPEMEHHOW TEXHUKHU H
TEXHOJIOTHH, B IPAKTHYECKOW IEATEIBHOCTH JIFOJEH, LEIOCTHOCTh U EJUHCTBO
¢u3nyecKoil KapTUHBI MHpA; YUYUTHIBATH TPAHUIBl NPUMEHEHHUS H3YYEHHBIX
(U3MYECKUX MOJENEH: TOYEUHBIH 3JIEKTPUYECKHHA 3apsll, JIyd CBETa, TOUYECUYHBIN
VCTOYHUK CBETA, A/IepHasi MOJIENb aTOMa, HYKJIOHHAsI MOJIEIb aTOMHOTO siApa IpH
pelieHny (QU3NYECKUX 3ajlayd; pacro3HaBaTh (U3NUYECKUE SIBICHUS (TMPOILECCHI) U
OOBSICHATh MX Ha OCHOBE 3aKOHOB DJICKTPOJUHAMHUKM M KBAHTOBOM (DU3HKHU:
AIIEKTpUYECKasi MPOBOJAMMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATrHUTHOE
NEUCTBUS TOKA, B3aWMOJCHCTBUE MAarHUTOB, DSJIEKTPOMAarHUTHAas WHAYKIIUS,
JEUCTBHE MArHUTHOTO IIOJISI Ha NPOBOJHUK C TOKOM M JIBWXKYLIMICS 3apsim,
AIIGKTPOMAarHUTHbIE KOJICOAHHUS M BOJIHBI, NPSIMOJIMHEMHOE paclpoCTpaHEHHE
CBETa, OTpaXEHHE, MpejoMieHue, UHTepdepeHuns, AUPpaKuus U HOJIAPU3ALUS
cBeTa, aucnepcus cBera, dotodniekTpudeckuii r3pdext (bhoTodddexT), cBeToBOE
JABJIEHUE, BOZHUKHOBEHUE JIMHENYATOrO CIIEKTPAa aTOMa BOJOPOAA, €CTECTBEHHAS
Y MCKYCCTBEHHAs PaJMOAKTUBHOCTh; OMMCHIBATh M3YyYEHHBIE CBOMCTBA BELIECTBA
(3NIEKTpUYECKUE, MArHUTHBIE, ONTUYECKUE, DIIEKTPUUECKYI0 MPOBOAUMOCTD
Pa3IMYHBIX CpEll) M DJICKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HCIOJB3YS
¢uznyecKkue BEIUYMHBL: JJIEKTPUYECKUN 3apsl, CHJIa TOKa, DBJIEKTPUYECKOEe
HaIpSDKEHUE,  JJIEKTPUYECKOE  CONPOTHUBIICHHE,  PA3HOCTh  MOTEHILHAJIOB,
ANEKTPOJABIKYILAs cuila, padoTa TOKa, WHIYKUHUS MArHUTHOTO TIOJIA, CuJja
Amnepa, cuia JlopeHnia, MHAYKTUBHOCTb KaTYIIKH, YHEPTUs JIEKTPUYECKOTO Y
MarHUTHOTO TOJICH, MEepUOJ M 4YacToTa KoJieOaHWil B KoyeOaTelbHOM KOHTYpE,
3apsiA U CHJIa TOKa B MPOIECCe FapMOHUYECKHUX 3JIEKTPOMATHUTHBIX KOJeOaHUH,
(OKyCHOE pAacCTOSTHUE M ONTHUYECKas Cuja JIMH3bI, IPU ONUCAHUM IPABUIBHO
TPAKTOBAaTh (PU3MUECKUM CMBICI HCHOJB3YEMBIX BEIMYMH, UX OOO3HAUYEHMs U



eIMHUIIBI, YKAa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UUECKYIO BEIMYUHY C
JIPYTUMHU BEIMYWHAMU; OMKCHIBATh M3YYCHHBIC KBAHTOBBIE SBICHUS W TMPOIIECCHI,
UCTIONIB3YsI (PU3MYECKUE BEJIMYHMHBI: CKOPOCTh 3JIEKTPOMArHWTHBIX BOJIH, JJTHHA
BOJIHBI W YacTOTa CBETa, SHEPTUS M UMIYJIbC (POTOHA, TEpHoa TOJypacrana,
DHEPIHs CBS3HM aTOMHBIX SACp, IPU ONMUCAHUH MPABUIHLHO TPAKTOBATH (PU3UICCKHIA
CMBICIT HCIIOJB3YEMbIX BEJIMYWH, WX OOO3HAUCHUS W CIAWHHMIIBI, YKa3bIBaTh
dbopMysBl, CBS3BIBAIONIME JaHHYI (U3HYECKYI0 BEIHMYUHY C JPYTUMH
BEJIMYMHAMH, BBIUUCISTh 3HAYCHHE (PU3MYECKOW BEIWYHMHBI; aHATH3UPOBATH
duznyecKre MPOIECChl U SBJICHUS, UCTIONB3Ys PU3NIECKUE 3aKOHBI U MPUHITUTIBL
3akoH Owma, 3aKOHBI TIOCTEJOBATEIbHOTO W TApauIeIbHOTO COCTUHCHHS
MIPOBOJTHUKOB, 3aK0H JI>koyis—JIeHnia, 3aKoH 3JIeKTPOMarHUTHOW UHTYKIIUU, 3aKOH
MPSIMOJIMHEMHOTO PACIPOCTPAHEHUSI CBETAa, 3aKOHBI OTPA)KEHUS CBETA, 3aKOHBI
NpEeJIOMJIEHUS] CBETa, ypaBHeHUEe OWHIITeHHa s (GoToddpdekra, 3aKoH
COXpaHEHHUS DJHEPIHH, 3aKOH COXPAaHCHHS HWMITYJIbCa, 3aKOH COXPaHCHHUS
AIIEKTPUUECKOTO 3apsijia, 3aKOH COXpPaHEHHUs MacCOBOTO uHMcia, MocTyiaTel bopa,
3aKOH PaJMOAKTHUBHOTO pacmnaja, Ipu dTOM Pa3jindaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BBIpAKEHUE U YCIOBUS (TpaHMIlbl, OO0JIACTH)
MPUMEHUMOCTH; OTPEACIIATh HANPaBICHUE BEKTOPAa WHAYKIIMH MAarHUTHOTO ITOJIS
MIPOBOJTHUKA
C TOKOM, CUJIbl AMriepa 1 cuiibl JIopeHIia; CTpOUTh M OMUCHIBATH N300paKeHUE,
CO3/1aBaeMOe TUIOCKUM 3€pPKajioM,
TOHKOW JIMH30H; BBIMOJHATH OSKCICPUMEHTHI 10 HWCCIASAOBAHHMIO (PH3NICCKUX
SIBJICHMHA W TIPOIIECCOB C MCITOJIh30BAHUEM TIPSAMBIX U KOCBEHHBIX U3MEPCHUM: TIPH
aToM (opMyIHUpOBaThH MPoOJeMy/3aady M THIIOTE3y Yy4eOHOIro SKCICPHUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIJIOKEHHOTO OO0OpYyIOBaHMS, TMPOBOAWTH OMBIT H
(bOpMyIMpOBaTh BBIBOJBI, OCYIIECTBIATH MPSAMBIE M KOCBCHHBIC HW3MEPCHHUS
(bU3MYEeCKUX BEIWYWH, TIPU dTOM BBIOMPATh ONTUMAIBHBIN CIIOCOO U3MEPEHUS W
WCITIOJIb30BATh U3BECTHBIC METO/IbI OIICHKU TTOTPEITHOCTEN U3MEPECHHI;
WCCJICIOBATh 3aBUCUMOCTH (DU3UYCCKUX BEIUYHMH C CTIOIb30BAHHEM TPSIMBIX
W3MEPCHUI: TIPH 3TOM KOHCTPYHUPOBaTh YCTAaHOBKY, (PUKCHpPOBATH pPE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BETUYMH B BHUJEC TaOIHUI] U TpaduKoB,
JieaTh BBIBOJIBI TIO pe3yIbTaTaM UCCIEOBaHUS; COOIOIATh MpaBmiia 0€30MacHOTO
TpyJda TpU TPOBEACHUH HCCIACAOBAHMA B paMKaxX YYEOHOrOo 3KCIIEPUMEHTA,
y49e0OHO-MCCIIEIOBATEILCKOH W TPOCKTHOM JNEATEILHOCTH C HCIOJb30BaHUEM
WU3MEPUTEIFHBIX YCTPOUCTB U JTAOOPATOPHOTO 000PYIOBAHUS; PEIIaTh PACUETHHIS
3aJ]a4M C SIBHO 3aJIaHHOW (PH3UYECKON MOJIEIBIO, UCTIONB3YS (U3HUECKUE 3aKOHBI U
MIPUHIIUAIIBI, HA OCHOBE aHaln3a yCIOBUS 33aJa4d BHIOMpPATh (PU3MUECKYI0 MOJEIb,
BBIICISATh (DPU3MUECKHE BEIMYMHBI U (DOPMYJIBI, HEOOXOMUMBIE JJisA €€ pereHus,



NPOBOAUTH Pacd€Thl W  OIEHUBATh PEAIBHOCTh IOJYYEHHOTO 3HAYCHUS
(bU3MYEeCKOW BEIMYHMHBI;, PEIIaTh KAYeCTBEHHBIC 33a/1a4i: BHICTPAUBATH JIOTHUCCKH
HEMPOTUBOPEUYHMBYIO IIETIOYKY PACCYKIEHUU C OMOpPOM Ha HW3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBIICHUS,

UCIIOJIB30BaTh ~ TIPH  pENICHWH  y4eOHBIX  3a7ad  COBPEMCHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITIN
U TIPEJICTaBJICHUS YIeOHOW M HAy4IHO-TIOMYJIAPHOW MH(DOpMAIHH, TTOTyISHHON U3
Pa3TUYHBIX HCTOYHUKOB, KPUTUIECKH aHATM3UPOBATH MOTy4aeMyt0 HHPOPMAITHIO;
OOBSCHATh TPHUHIUIBI JTCUCTBUS MAIWH, MPUOOPOB U TEXHUYECKHUX YCTPOUCTB,
pas3nuyaTh yCIOBUS WX OE30MacHOTO WCITOIB30BAaHUS B ITOBCEIHEBHOW JKH3HM,
MPUBOJUTH TMPUMEPHI BKJIAJIa POCCUUCKUX W 3apyOeKHBIX YUEHBIX-(QU3HKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO0 MHUpPA, B pPa3BUTHE
TEXHUKA W TEXHOJIOTHMH; HWCIIONh30BaTh TEOPETHUECKHE 3HAHUS TO (PU3MKe B
MOBCEIHEBHON KU3HU sl oOecrieueHusi O€30MacHOCTH TpU OOpallleHUH C
npudbopaMu M TEXHUYECKUMU YCTPONUCTBAMHM, JUISI COXPAHEHUS 3I0POBbS H
COOJTIOJICHUSI HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKPY>KaIOIIel cpesie; padoTaTth B
TPYIEe C BBHINOJHEHWEM Pa3IMYHBIX COIHAIBHBIX POJICH, IUIAHUPOBATh PabOTy
TPYIIIBI, PAIMOHAIBHO PaCIpenesaTh 00s3aHHOCTH U TUTAHUPOBATh JAEATEIHLHOCTD
B HECTaHJAPTHBIX CHUTYallUiX, aJeKBaTHO OIICHWBATh BKJIQJ KaXIOr0 U3
YYaCTHUKOB TPYMIIBI B PEIICHUE PaCCMATPUBAEMON TTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Kosn4yecTBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM (unpponnie)
Ne n/m oOpa3oBaTe/ibHbIE
NMPOrpamMMbl Konrpoasnbie | IlpakTnyeckue
Bcero pecypchl
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
bu6mmoreka [IOK
11 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 hitps://m.eds00.ru/7f410f72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 Kunemarnka 5 https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
2.2 Jpmanmia / https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.eds00.ru/7f410bf72
Uroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuotexa [JOK

TEOpuun

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

3.2 OCHOBEI TEPMOAUHAMUKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHbl€ COCTOSTHUSI BELIECTBA. bu6mmoreka [IOK
3.3 ®da30BbIC EPEXOAbI 5 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paznen 4. JIEKTPOAUHAMUKA
bubnuoreka [{OK
4.1 OMEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN 51eKTpUYECKH TOK. TOKH B Bbu6mmoteka [JOK
4.2 pa3IMYHBIX cpelax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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11 KJIACC

KosauyectBo 4yacoB DJIeKTPOHHbBIE
No 1/ HaumeHoBaHue pa3iesioB U TeM (ungpossie)
e nporpamMmmel Beero Konrpoabnbie | IIpakTuueckue o0pa3oBaTe/bHbIe
pa6oThbI paboThbI pecypeel
Paznen 1. JIEKTPOJANHAMUKA
MaruautHoe nose. DJIeKTpOMarHuTHas bubnnorexa [JOK
11 WHTYKIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4ecKne U 31eKTPOMATrHUTHBIE bubnnorexka [JOK
2.1 Kose0aHus 9 1 https://m.edsoo.ru/7f41c97¢c
MexaHn4yecKne U 31€KTPOMATrHUTHBIE bubnnoreka [JOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 Onruxa 10 3 https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI crieNMaIbHON TEOPUHU bubmuotexa [JOK
3.1 OTHOCHTEIIBHOCTH 4 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4



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

Pazgen 4. KBAHTOBAS ®PU3UKA

. bubmuoreka [JOK
4.1 DJ1eMEHTHI KBAHTOBOU OIITUKHA 6 https://m.eds00.ru/7f41c97¢
4.2 Crpoenue aToma 4 bubmumoreka [IOK
https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.3 ATOMHOE 57pO 5 https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMeHTHl aCTPOHOMUU U acTPOPU3UKU 7 nggﬁ;ﬁ;{;gg%f 41c97¢c
Hroro no pazneny 7
Pasznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bu6nmoreka [JOK
6.1 Obobmatomee NOBTOpeHKE 4 https://m.eds00.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne T Jlata uudposbie
n/n eMa ypoxa Beero Konrtposbubie | IIpakTHueckne | uzyuyenus oGpasoBaTelbHble
padoTshI padoThI pecypebt

®duznka — HaykKa o IpUpoJie.

1 HayuHble METO/IbI HO3HAHUS 1 Bubimorexa LIOK
OKPYKAIOMIEro MHpa https://m.edsoo.ru/ff0c32e2
Pois 1 MecTo du3nku B
(hopMHUPOBaHUH COBPEMEHHOM Bubuorexa IIOK

2 Hay4YHOH KapTHHBI MHPA, B 1 https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JESITEIbHOCTHU JII0AEH
Mexanndeckoe JBHKEHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO Bu6mmoreka [TOK

3 neiokeHns. Ilepemenienne, CKOpOCT, 1 https://m.edsoo.ru/ff0c3508
YCKOpEHUe
PaBHOMEpHOE npsMONIMHENHOE bubmuoreka [JOK

4 JBUKEHUE 1 https://m.edso0.ru/ff0c3620
PaBHOYCKOpEHHOE NPAMOIUHENHOE bubmuoteka [IOK

5 JIBUKECHUE 1 https://m.edsoo.ru/ff0c372e
CBoOoaHoe majieHre. Y CKopeHue bubnuotexa [JOK

6 CBOOOHOTO MaJeHUs 1 https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHHUE.

7 JIBMDKEHNE MaTEPHAIBHOM TOYKHU 110 1 Bubmmorexa LIOK
OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
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[Tpuniun oTHocuTenpHOCTH ["anues.

bubnmoreka [IOK

WNuepuuanbHble CUCTEMBI OTCUYETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

9 CyNepIo3uuu cuil. BTopoii 3akon but6morexa [OK
HBIOTOHA 115l MATEPHATBHOR TOUKH https://m.edsoo.ru/ff0c3be8
Tperuit 3akon HproToHa aiis bubnnorexa [HOK

10 MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumna

11 TsokecTu. IlepBas KocMuUeCKast bubmiorexa [IOK
CKOPOCTD https://m.edso00.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK

12 Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoappuumeHt Tpenus.

13 Cuna conpOoTUBJIEHUS TPH IBUKEHUU Brbmmorexa LIOK
TeNa B KIIKOCTH A 1436 https://m.edsoo.ru/ff0c3f76
IloctynarensHOE U BpallaTeabHOE

14 JBMKEHUE a0COIIOTHO TBEPOTO Tea. Bu6nuoreka [IOK
MowmenT cunbl. [Inedo cuibl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOIO TENA
NMnynsc MmaTepualbHONM TOYKH,

15 CHUCTEMBI MaTEpUAJIbHBIX TOUEK. Bu6morexa IIOK

Nmnynbe cuitbl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE NBUXKEHME

https://m.edsoo.ru/ff0c43d6
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PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckast sHeprus MarepuaabHON
Touku. Teopema 00 U3MEHEHUN
KMHETUYECKOW DHEPrUH

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

17

HOTGHHI/IaJ'II)HaH OHEPIus-.

bu6mmoreka [IOK

[ToTenuuanpHas SHEPTUst yIpyro
ne(OpMUPOBAHHOMN MPY>KUHBL.
[ToTenuuanpHas Heprus Tena BOIU3U
MOBEPXHOCTU 3eMJTU

https://m.edsoo.ru/ffOc461a

18

[ToTeHunanbHbIe U HEOTEHIMATBLHBIC
cuibl. CBs3b pabOTHI
HEMOTEHIINATbHBIX CHJI C U3MEHEHHEM
MEXaHUUYECKON YHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTUH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopatopHnas pabora
«MccnenoBanue cBs3M pabOTHI CUIIBI C
M3MEHEHHEM MEeXaHUUYECKOW IHEPTUU
TeJa Ha MPUMEpEe PacTsKEHUS
PE3UHOBOTO KI'yTa»

20

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKOU TEOPHUH.
Bbpoynosckoe neuxkenue. uddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2
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22

XapakTep IBUKEHHUS U
B3aHMMOJICHCTBUS YaCcTHI] BEIISCTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEN U
TBEPIBIX TEI

23

Macca mosnekyn. KonnyectBo
BemiecTBa. [locrosnnas ABoraapo

24

TennoBoe paBHOBecue. TeMmneparypa
u e€ uzMmepenue. lllkana remreparyp

Henscus

25

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AbcoutoTHas TeMnepaTypa Kak Mepa
CpeHEeW KUHETUYECKON YJHEPTUU
JBHKEHUS MOJIEKYJI. Y paBHEHHE

MenneneeBa-Kinaneipona

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

27

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

28

JlabopaTopHas paboTta
«MccnenoBanne 3aBUCUMOCTH MEXIY
rapaMeTpamMu COCTOSTHUS
Pa3peKEHHOTO Ta3a»

29

I/I30HpOHCCCH B UACAJIbHOM ra3€ u ux
rpa(bﬂquKoe NpeaACTaBJICHUC

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



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

BuyTpennss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
criocoObl e€ n3mMeHenus. Konnvectro

30 bubmuorexa [JOK
TEIUIOTH! 1 paboTa. BHyTpeHHAA https://m.eds00.ru/ff0c5952
SHEPTHUsl OJJHOATOMHOTO HUJICATLHOTO
raza

bubmuoreka [JOK

a1 Bujet Tennonepenatiy https://m.edsoo.ru/ffoc5c36
VY nenpHas TEMIOEMKOCTD BEIIECTBA.

32 Konu4ecTBO TEIIOTHI pH bubmiorexa [IOK
Teruonepenave. AnuabaTHBIN MPoOIIeCce https://m.edsoo.ru/ff0c5c36
[IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnnorexa [JOK

33 https:
IIPUMEHEHHE K U30MpoLeccam ps://m.edsoo.ru/ffOc5efc

34 HeobOpatumocTh mporieccoB B bubnnoreka [JOK
npupoze. Bropoii 3akoH https://m.edso0.ru/ff0c6230
TEPMOTUHAMUKHA
[Mpunuun nevictus u KI1J[ TermoBoit bu6mmoreka [IOK

35 MaIlHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/{
DKosornyeckue mpoodaemMbl

37 TETIOIHEPTETHKHU

38 O6o6matomuii  ypok «MonekymspHas bubnmoreka [JOK

(1)1/131/11(8.. OCHOBEI TCPMOAUHAMUKU

https://m.edsoo.ru/ff0c6938
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KonrponsHast pabora mo Teme

39 «Monekyisipras pusznka. OCHOBBI Bubmmorexa IIOK
TepPMOTMHAMHIKH https://m.edsoo.ru/ff0c6a50
[TapooGpa3oBanue U KOHIEHCAITUS. bu6mmoreka [IOK

40 Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS M OTHOCUTENIbHAS

41 BJIQKHOCTB BO31yxa. HachIeHHBIH Bubmoreka [IOK
nap https://m.edsoo.ru/ff0c64d8
Teépaoe Teno. Kpucramimueckue u

1 aMOE)(l)HI)Ie Tena. AHU30TPOIHS Bu6miorexa [OK
CBOHCTB KpHCTaIIOB. XKujkue https://m.edso0.ru/ff0c65f0
kpuctajuibl. COBpeMeHHbIE MaTEpHAIIbI
[1naBneHue U KpUCTAIIA3ALIMSL.

43 V enbHast TEII0TA [IaBIECHUSL. Bubsmoreka [OK
CyGumanus https://m.edsoo.ru/ff0c6708

bu6nmoreka [JOK

44 YpaBHeHHE TEIUIOBOro dananca https://m.edsoo0.ru/ff0c6820
DnekTpu3anus Tel. DIeKTPUUECKUI bubnunoreka [JOK

45 3apsan. JlBa BUIa SJIEKTPUUECKUX https://m.edsoo.ru/ff0c6bcc
3aps/ioB
[TpoBOAHWKY, TUIIEKTPUKH U

46 MOJTYITPOBOIHUKH. 3aKOH COXPaHCHHS Bubsmmoreka [OK

SJICKTPHUYCCKOTO 3apsaaa

https://m.edsoo.ru/ffOc6bcc
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BsaumopeiictBue 3aps10B. 3aKOH

47 Kynona. ToyeuHbIN 2IEKTPUYECKUI bubnnorexa LIOK
sapan https://m.edsoo.ru/ff0c6ced
Hanpsisk€HHOCTB JIEKTPUYECKOTO

18 nonst. [IpunHimn cynelu)noznuym Bu6mioreka [JOK
NEKTPUYECKHX TIoNeH. JInann https://m.edsoo.ru/ffoc6df2
HaNpPsHKEHHOCTH
Pabota cuit aneKkTpocTaTuyecKoro

49 nons. [orenuuman. Pasnocts Bubnmorexa [IOK
IIOTEHITHATOR https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY 1 JUDTCKTPUKHU B

50 3JIEKTPOCTATHYECKOM IIOJIE. bubmorexa LIOK
MO ek TpUHECKast IPOHHIIAEMOCTD https://m.edsoo.ru/ff0c7018

. bubnuoreka [IOK

ol IneKTpOEMKOCTb. KoHnercaTop https://m.eds00.ru/ff0c7126
ONeKTPOEMKOCTb MIOCKOTO

52 KOHJIEHCATOPA. DHEPTHs 3apSHKEHHOTO Brbmmorexa LIOK
KOHJEHCATOPA https://m.edsoo.ru/ff0c72c0
JlaGopatopHnas pabora "H3mepenue

53 AIEKTPOEMKOCTH KOHAeHcaTopa'
[IpuHIUIT NENCTBUSA U TPUMEHEHNE

e KOHJIEHCAaTOPOB, KOMTUPOBAILHOTO

anmapara, CTpyHHOT0 pUHTEpA.
DnexTpocTaTHuecKas 3aluTa.
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3azemIieHue AIIEKTPOIpruOOpPOB

55

DIJIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akon Oma aJist
y4acTKa Lenu

56

HOCJ’IGI{OB&TGJ’ILHOC, mapaijicjibHOC,

CMCHIAHHOC COCANHCHUC ITIPOBOAHHKOB.

Jlaboparopuas padota «3yueHue
CMEIIaHHOTO COCTMHEHHSI
PE3HCTOPOBY

0.5

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

57

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-JIlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 171 TTOJTHOM (3aMKHYTO)
anekTpuueckoit nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne 3/1C nctounnka Toka u
€ro BHYTPEHHETO COIIPOTHBIICHUS

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHas IPOBOJAUMOCTb TBEPABIX
METAJUIOB. 3aBUCHUMOCTh
COIPOTHBIICHUST METAJIIOB OT
TemnepaTypbl. CBEpXITPOBOAUMOCTD

60

DIIEKTPUYECKHI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
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[TonynpoBoIHUKH, UX COOCTBEHHAS U
MpUMecHas MpoBoAMMOCTh. CBOMCTBA

bubmuoreka [JOK

61 p—n-nepexoza. IlonynpoBoHNKOBBIC https://m.edsoo.ru/ff0c84ae
PUOOPHI
DJIEKTPUYECKUI TOK B pacTBOpaxX U

6 pacrmiaBax 3JIeKTPOJIUTOB. Bub6mnoreka LIOK
DNEKTPOIMTHYECKAs TUCCOLUALIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNeKTPUYECKHU TOK B razax.

63 CamocCTOsITeIbHBIN U Bu6mmorexa [IOK
HECAMOCTOSITENbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Lmazma
DnexTpuueckue mprudopsl 1

6 YCTPOMCTBA U UX MPAKTUUYECKOE Bubmmoreka [JOK
npuMeHenue. I1paBuna TexHukn https://m.edsoo.ru/ff0c86fc
6e30macHOCTH
O6o06maromuit ypok bubnnoreka [JOK

65 «DNEKTPOIMHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

56 «Onekrpocratuka. ITIocTosHHbIN BuGmuorexa [JOK
dNeKTpudecKuit ToK. Toku B https://m.edso0.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 PesepBHbIit YPOK. KoHntponbHas bubnnoreka [JOK

pabora o Teme "DeKTpoauHaMuKa"

https://m.edsoo.ru/ff0c8c56
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PezepBHbIil ypok. O600marOImili ypok

bu6mmoreka [IOK

68 o TeMam 10 kiacca 1 https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME 68 4 4
11 KUIIACC
KosauyecTBo yacos DJIEeKTPOHHbIE
Ne JlaTa uupposbie
w/n Tema ypoka Beero Konrpoabnbie | Ilpakruyeckue H3yUeHus o0pa3oBaTe/bHbIE
padoThI padoTsI pecypchl
[TocTosiHHBIE MAarHUTBHI U UX
B3anMo/ieiicTBie. MarHUTHOE TOJIE. Bu6mmoreka [JOK
! BekTop MarHuTHON MHAYKIMH. JIMHIH . https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIIMH
MarsuTHO€ noJje NpOBOJHUKA C
) ToKOoM. OnbIT Dpcrena. L Bu6mmorexa [[OK
B3anmopneicteue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas paborta «3yueHue bubnuorexa [JOK
3 MAarHUTHOTO IOJII KaTyIIKU C TOKOM) 1 1 https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.
4 Jlaboparopnas pabota L 1 Bu6mnorexa LIOK

«HccnenoBanue neucTBUSI
IIOCTOSIHHOI'O MarHuTa Ha paMKy C
TOKOM»

https://m.edsoo.ru/ff0c9ac0
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JelictTBue  MarHMTHOrO  TOJISL  HAQ|
JBUKYILYIOCS 3apSKEHHYIO YaCTHUILY.
Cuna Jlopenna. PaGota cuiib
Jlopenua

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

OnexTpoMaruuTHas uHAyKuus. [lotok
BEKTOpa MarHUTHOM uHAyKuuu. I1C
MHIYKIHUU. 3aKOH 3JIEKTPOMAarHUTHOU

naaykiuu Gapanes

Jlaboparopnas pabota
«HccnenoBanue sBICHUS
3HeKTpOMaFHHTHOﬁ HHIAYKOUW

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHUE
camonnaykiuu. 3J1C caMoOMHyKIu K.
DHeprusi MarHUTHOTO MOJIsl KATYIIKHU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

bubnmorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoiucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
JJIEKTPOMArHUTHI, JJIEKTPOABUTATENb,
YCKOPUTEIHN 3JIEMEHTAPHBIX YACTHII,
VMHyKIMOHHAs [1eYb

10

Ob6o6matomuit  ypok  «MaraurHoe
rnoJje. DJIeKTPOMarHuTHas HHIYKIHS

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcab82
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KonrponsHas pabora o reme
«MarautHoe moiJe.
DneKTpoMarHuTHasT MHIYKITHS

bu6nmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB0oOOJHBIE MEXaHUYECKUE
koseOaHus. 'apmoHnyeckue
KosieOaHus. Y paBHEHHUE
TapMOHHYECKHUX KOJICOaHUH.
[TpeBparienue sHepruu

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopuas pabota
«HccnenoBanye 3aBUCHMOCTH
Mepuo/ia MajbIX KoJiebaHuil rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACChI I'py3a»

14

Konebarenbublii koHTYp. CBOOOIHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHMTHBLIC KOJcOaHus B
nacajibHOM KoJIeOaTeIIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAarHMTHbIMHA KoneOaHUsIMHU

15

®opmyna TomcoHa. 3aKOH COXpaHEHUSI
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM
KOHTYpE

but6mmorexa [IOK
https://m.edsoo.ru/ff0cbh9c4
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IIpencrasnenue o 3aTyxaromux
KoseOaHusx. BolHyKIeHHBIE
MeXaHUYeCKHe KojacOanus. Pe3oHaHc.
BbIHYX1I€HHBIE 2JIEKTPOMATrHUTHBIE
KoJIcOaHHSs

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

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKAa. AMIUITUTYAHOE U
JICHCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTso,
nepeaya u norpediaeHue
JIEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,

reHeparopa NepeMeHHOr0 TOKa, JTMHHUI

QJICKTpOoIepcaaqd

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJOrH4eCcKHe PUCKU TpU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ncnonb3oBanus
3JIEKTPOSHEPTUU B MOBCEIHEBHOM
KU3ZHU

21

MexaHnyecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Cxkopoctsb
pacnpocTpaHEHUs U JIMHA BOJIHBI.
[Tonepeunbie U TPOJOJIbHBIE BOJIHBI

bubnunorexa LIOK
https://m.edsoo.ru/ffOcca54
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3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh

bub6nmoreka [IOK

22 3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHuTHBIEC BOJIHBI, UX

23 CBOMCTBA U cKOpOCTh. Illkana BH6J_IH0TeKa HOK
7EKTPOMATHHTHBIX BOJH https://m.edsoo.ru/ffOccfe
[TpuHIMIIBI PATHOCBS3U U

24 TeneBuaeHus. PasButue cpeacTs
cBsi3u. Pagmonoxkarus
Konrponsnas padora «Konebanus u bu6mmoteka [JOK

25 BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHEHOE pacpoCTpaHEHHE

26 CBeTa B OJHOPOJHOM cpejie. Bubnnorexa [JOK

. https://m.edsoo.ru/ff0cd350

Toueunsblit ncTOUHUK cBeTa. JIyd cBeTa
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS

27 cBeta. [TocTpoeHne n300paxkeHuii B Bu6morexa [OK
ITOCKOM 3epKare https://m.edsoo.ru/ff0cd4e0
[Ipenomnenne ceera. [lonHoe

28 BHYTpEeHHee oTpaxkeHue. IIpenenbHblil Bu6suoreka [IOK
YTOJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUS
JlabopatopHass pabota «lM3mepenue bubnuotexa [JOK

29 MIOKA3aTeJis MPEIOMIICHHST CTEKIIA» https://m.edsoo.ru/ff0cd67a

30 JIunzel. [loctpoenune n3o0pakeHuii B bubnuotexa [JOK

nuH3e. Popmysia TOHKOM JIMH3HI.

https://m.edsoo.ru/ffOcddle
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VBenu4yeHue JTNH3EI

31

JlaGopaTopHas pabora
«HccnenoBanue cBOUCTB
M300pakKeHUH B JIMH3aX)

32

Hucniepcus cBera. CIOXKHBIN cocTaB
6enoro ceera. Ler. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»

33

Wutepdepennus cera. Audpaxius
cera. JudpaknuonHas pemerka

bubnunorexka LIOK
https://m.edsoo.ru/ffOced22

34

Ilonepe4HOoCTh CBETOBBIX BOJIH.
[Tonspusanusa ceera

bubnuoreka [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacCHOr0 MPUMEHEHUs

36

FpaHI/IIII)I MMPUMCEHUMOCTHU

KJIacCCHYeCKON MexaHuKH. [locTynarsl

CIELMAJIbHON TEOpUHU
OTHOCHUTEIILHOCTH

bubmmoteka IIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTh OJHOBPECMCHHOCTH.

3aMCJlJ'IeHI/Ie BPEMCHHU U COKpaIlICHUC
JJIMHBI

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcfa42

38

3Hepr1/151 " UMITYJIbC peHHTHBHCTCKOﬁ

YaCTHUIIBI. CBs13b MacChI C SHEpPT nen u
HUMITYJIBCOM. 3HepTI/I}I IIOKOA

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfc68
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KontponbHas padota «Onruka.

39 OCHOBBI CIENUATBHON TEOPHH BI’I@?HOTeKa LHOK
OTHOCHTEILHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®otoubl. Dopmyna [1nanka. DHeprus bubmmoreka [JOK
Y UMITYJIbC (OTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAaHUE
11 doTorddexra. OmpiTsr A. T bubmorexa LIOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl potorddekra. YpaBHEeHHE
42 DitrmreitHa 11 hoTodrhdekTa. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
JlaBnenne cBera. Onbitel I1. H.
43 Jle6eneBa. XuMudeckoe IeiCTBHE bubmiorexa [IOK
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPAKTUIECKOE TPUMEHEHHE:
44 (oTORIEMEHT, POTOAATUHK,
CoJIHEeUHasi ObaTapesi, CBETOIUO]]
Pemenue 3amau mo reme «JI€MEHTHI bubmuoreka [IOK
45 KBaHTOBOM ONTHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma ToMcoHa. OnBITHI
16 P o i bubmuoreka [{OK
e3epdopaa Mo paccestHuio o-4acTHII. https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
bu6nunorexa LIOK
47 [TocTtynmater bopa

https://m.edsoo.ru/ffOdOafa
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Wzny4enune u normnomeHue GoToHOB
IIPU NIEPEXO0/ie aTOMa C OJTHOTO YPOBHs
SHEPIUM Ha Ipyrou. Buasl criekTpos

bubnunoreka LIOK
https://m.edsoo.ru/ff0dOafa

49

BoustHOBBIE cBOMCTBA YacTUll. BoaHbI
ne bpoinsa. KoprnyckyisipHOBOJIHOBOM
nyanu3Mm. CIOHTaHHOE U
BBIHYKJICHHOE U3J1y4YCHHUE

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTkpbiTHE PaTUOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenenenuto cocraBa
PaMOAaKTUBHOTO U3TYYCHHS

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoiictBa anb(a-, 6era-,
raMMau3JIydCHUS. Bmusgane
PaIMOAKTUBHOCTH Ha )KUBbBIC
OpraHHU3MBI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.

DNEeKTPOHHBIA U TO3UTPOHHBIN
Oerapacmaj. ['aMmma-u3nyueHue

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HYKJIOHOB B S7pE.
SnepHble peakuuu. SnepHblil peakTop.
[Tpo6nembl, epCreKTUBEL,
JKOJIOTUYECKUE ACIIEKTHI A1ePHOMI
JHEPIreTUKU

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356
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54

DneMeHTapHbie yacTUulbl. OTKpBITHE
o3uTpoHa. Merobl HAOMIOACHUS U
pEerucTpaluu 31eMEHTAPHBIX YACTHII.
Kpyrasiit cton «@yHaaMeHTalIbHbIE
B3auMogercTBUA. EnUHCTBO
(bu3nYeCcKOil KapTUHBI MUPaY

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro He6a. Co3Be3nus,
SIpPKUE 3BE3/IbI, TJIAHETHI, UX BUIUMOE
nBrokenne. CoHeyHas cucreMa

56

Counuue. ConHeuHas akTUBHOCTD.
Ncrounuk sHeprun ConHua u 3BE3]1

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI ITTABHOM

HOCJIeI0BaTENbHOCTH. BHYTpeHHEee
cTpoeHue 3B€311. CoBpeMeHHbIE
MIPEJCTABICHUS O IPOUCXOKICHUHU U
sBostoruu CosHIA U 3BE3]

58

Muneunsii [1yte — Hama ['anakTuka.
[Tonoxxenne u npwxenue ConHua B
lNamaktuke. ['anmaktukn. Y€pHbIE ABIPHI
B s/Ipax rajJakTHK

59

Bcenennas. Pazberanne rajakTuk.
Teopus bonpmoro B3peIBa.
PennkroBoe u3inydeHue.
MeraranakTuka
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Pesepnsrii ypok. KBantoBas dusuka.
68 DneMeHThl aCTPOHOMUU U 1
acTpodu3uku

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 68 4 !

YuyeOHO-MeTOANUECKOE H MaAaTCPUHAIBHO-TEXHUICCKOE o0ecneueHue OﬁpaSOBaTeJIBHOI‘O
nmpouaecca.

Y4yeOHO-MeTOAMYECKHE TIOCOOUS ISl YUUTEJIs

O yuebnuk I'.J.Msakumen, b.b.byxoBue, H.H.Corckuii «®u3uka» knaccuueckuii kypc. 10 kmacc» — Mocksa,
[Ipocsemenne, 2017 r.

O Hunaktudeckue matepuansl Gusuka 11 kinace / A.E.Mapon, E.A.Mapon. — M.: U3znarensctBo «/podar, 2014.
O TemaTuueckue KOHTPOJBHBIE W caMocCToATeNnbHble padoThl 1o ¢usuke 10 kmacc / O.M.I'pommeBa. — M.:

MN3narennscTBO «OK3ameny», 2012 r.

HNuTepHer-pecypcsl
1. Auumanvu pusuueckux oobekToB. http://physics.nad.ru/
2. XKupas dusuka: odydaroras nporpamma. http://www.int-edu.ru/soft/fiz.html
9. Ypoxku ¢usuku ¢ ucnoias3zoBanuem Muareprera. http://www.phizinter.chat.ru/
3. ®wusumka.ru. http://www.fizika.ru/
4. duswmka: KojuleKIys onbIToB. http://experiment.edu.ru/
5. duswuka: 3JeKTpOHHAs KoJUIeKius onbIToB. http://www.school.edu.ru/projects/physicexp
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