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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (usuke 0a30BOro ypoOBHS Ha YpPOBHE CpPEIHEr0 OOIIEro
oOpa3zoBaHusi pa3zpaboTaHa Ha OCHOBE TOJIOKEHHH M TpeOOBaHUU K pe3yibTaTam
OCBOEHHMSI OCHOBHOW 00pa3oBaTenbHOU nporpaMmmsbl, peactaBieHHbix B PI'OC COO, a
TaKkke ¢ y4€ToM (enepanbHO padouyell MporpaMMmbl BOCIHTAHHMS W KOHLENIUU
npenojaBanust yuyeOHoro mnpeamera «®Dusukay B 00pa3oBaTENbHBIX OpraHU3aIUsaX
Poccuiickoit @eaepainnu, peann3yronuX OCHOBHbIE 00pa30BaTelIbHbIE TPOrPAMMBI.

Conepxanue mporpaMMbl 10  ¢GU3HMKE HampaBieHO Ha (OpPMHpPOBaHUE
€CTECTBEHHO-HAYYHON KapTUHBI MUpa obydarommxcsi 10—11 kmaccoB mpu o0yuyeHUn ux
¢uzuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIHHOCTHOTO TMOIXOA.
[Iporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusiM PI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, TPEIMETHBIM W METalpPeJAMETHBIM pe3yibTaTaM OOyYeHHs, a TaKkKe
YUHUTHIBAET HEOOXOAUMOCTh pEeaJu3allMd  MEKIPEAMETHBIX CBA3€H (U3HKUA C
€CTECTBEHHO-HAYYHBIMU Y4Y€OHBIMH MNpeaMeTaMu. B Hel omnpenensroTcsi OCHOBHBIE
eI M3y4eHUs (U3UKA Ha YpPOBHE CpPEIHEro o0Iero o0pa3oBaHuUs, IJIAaHUPYEMBbIE
pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: TMYHOCTHBIE, METAIIPEIMETHBIE, TPeIMETHBIE (Ha
0a30BOM YpPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJbTaThl OCBOCHUA Kypca (PU3UKU Ha 0a30BOM YPOBHE, B TOM

quClie IPEMETHBIE PE3YIbTATHI 10 TOAAM 00YUYEeHHUS;

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

du3nka Kak HayKa 0 HamboJsiee OOIIUX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOT0 MpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CHUCTEMY 3HAHHUI 00
okpyxatomeM wmupe. IIkonbHBIM Kypc (U3MKM — CHUCTEMOOOpa3yIomUi s
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B
OCHOBE TIPOIICCCOB U SBJICHUW, H3ydyaeMbIX XUMHEH, Owojorueu, Gu3nIecKon
reorpadueit u actpoHomueil. Mcrnonb3oBaHUEe M aKTUBHOE MpUMEHEHHUE (HU3UYECKHUX
3HAHUI OmpenesnseT XapakTep M pa3BUTHE pPa3HOOOpa3HbIX TEXHOJOTH B cdepe
SHEPreTUKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MaTe€pUalOB C
3aJIaHHBIMU CBOMCTBAMHU U Jpyrux. M3ydeHue (Pu3MKu BHOCUT OCHOBHOM BKJIAJ B
(dhopMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00ydaromuxcs, B popMupoBaHuE
YMEHHUM TMPUMEHSATh HAy4YHBIM METOJ TO3HAHWS TPU BBIMOJHEHUM HMHU Y4YEOHBIX
HUCCIIEeI0OBaHMUM.

B ocHoBy kypca ¢usuku uisi ypOBHSI CpeHEro o01ero oopa3oBaHUs MOJOXKEH
pAI UAeH, KOTOPbIE MOKHO PaCCMaTpPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEMl Kypc SBISETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3leioB (U3MKH, BKIHOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.



Hoes eenepanusayuu. B cOOTBeTCTBHM C HEW MaTepuan Kypca Gu3nKu oObeAMHEH
BOKpYr ¢usnyeckux teopuil. Bemymum B Kypce saBisercs (HOpMHUpPOBaHHE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearonaraeT HCIOJIb30BaHUC
T'YMaHUTAPHOTO MOTEHIMa a (GU3NIECKON HAyKH, OCMBICIICHUE CBSI3M Pa3BUTUS (QUBUKHU
C pa3BUTHEM OOIIeCTBa, a TaKXKE C MHPOBO33PEHUYECCKHUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMH MTPOOIEMaAMHU.

Hoes npuxnaonoti nanpasnrennocmu. Kypc Gbu3uku npeanonaraet 3HaKOMCTBO €
MIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTHYECKUX MPHUIIOKEHUN M3YYEHHBIX TEOPUU
Y 3aKOHOB.

Hoes  skonoeuzayuu  peamus3yeTcs  IOCPEACTBOM  BBEIECHHUS  DJIEMEHTOB
coJlepKaHMsl, MOCBSIIEHHBIX 3KOJOTMYECKHM IpoOJeMaM COBPEMEHHOCTH, KOTOPbIE
CBS3aHBl C pa3BUTHEM TEXHUKM M TEXHOJOTMM, a Takke OOCYyXIEeHUs MpodiieM
palOHaIBHOIO IPUPOIONOIB30BAHUS U 3KOJIOTUYECKONW OE30IMaCHOCTH.

CrepHEBBIMU 3JEMEHTaMU Kypca (U3UKA Ha YPOBHE CpPEIHEr0 OOILIEero
oOpa3zoBaHus SBISAIOTCA (uznueckue Teopuu ((hopMHpOBaHUE TMPEACTABICHUN O
CTPYKTYpe TOCTPOEHHUS (DU3UUECKON Teopuu, poiau (yHAAMEHTAIbHBIX 3aKOHOB H
INPUHILIUIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJE, I'PaHULAX MPUMEHUMOCTU
TEOpUH, 1151 ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CHCTeMHO-IeSTEeNbHOCTHBIN MOJX0]T B Kypce (PU3MUKHU peamu3yeTcsl IpekIe BCEro
3a CUET OpraHU3alMH SKCIEPUMEHTAIIBHON AeSTENbHOCTH 00yyatomuxcs. g 6a30Boro
YpOBHS  Kypca (HU3MKM — OTO  HCIOJB30BAHHWE  CUCTEMBI  (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX IKCIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPHIE B MPOTPaMMeE IO
¢bu3rKe 00BETMHEHBI B OOIIUI CIIMCOK YYCHUYECKUX MPAKTUUYECKUX paboT. Beinenenue
B YKa3aHHOM IepeyHe J1abOpaTOpHBIX padOT, MPOBOAMMBIX JJIi KOHTPOJIA U OLICHKH,
OCYUIECTBJISIETCS YUaCTHUKaMU 00pa30BaTEIbHOTO MPOLIECcCa UCXO0 U3 0OCOOEHHOCTEH
MJIAHUPOBAHMS U OCHAIIeHUs kabuneta ¢usuku. [Ipu rTomM obecrieunBaeTcs OBIaJCHUE
OOy4arolMMUCS YMEHUSIMH TPOBOJAUTH KOCBEHHbBIE HW3MEPEHHs, HCCIEIOBaHUs
3aBUCUMOCTENl  (DU3MYECKUMX BEJIMYMH U T[OCTAaHOBKY OIBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUITOTES.

Bonbiioe BHUMaHUE yaeNseTCsl PEIICHUIO paCUETHBIX M KaUeCTBEHHbIX 3a1a4. [Ipu
3TOM JUIsl pacdy€THBIX 3a/Jay MIPUOPUTETOM SIBISIFOTCS 3ajaud C SBHO 3aJaHHOU
¢bu3znyeckoil  MOJAENbIO, IO3BOJSIOLUIME MPUMEHSTh  HW3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3fena Kypca, TaKk U MHTErpupysl 3HAHUS U3 Pa3HbIX
paznenoB. [l KaueCTBEHHBIX 3aJja4y MPUOPUTETOM SBIISIIOTCS 3aJaHUs HA OOBsICHEHUE
NpoTeKaHus: GU3NYECKUX SIBJICHUIN W MPOILIECCOB B OKPYXKAIOLIEH XKU3HHU, TpeOyrolue
BbIOOpA (PU3MUECKON MOJIENH ISl CUTyalluH MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu OI'OC COO k mMarepuaabHO-TEXHUUYECKOMY
oOecrieueHn0 y4eOHOro mporecca 0a30Bblii ypoBeHb Kypca (M3MKH Ha YpOBHE



cpenHero o0uiero o0pa3zoBaHusl JOJDKEH U3Y4aThCsl B yCIOBHUSIX MPEAMETHOTO KaOMHETa
GU3MKM WM B YCIOBHUSIX HHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-
Hay4yHOro Hukjia. B kaOuHeTe (DU3MKH NOKHO OBITH HEOOXOIMMOE JadOpaTOPHOE
o0opy0BaHuE [JIs1 BBIMIOJIHEHUS YKA3aHHBIX B MpOrpaMme Mo (U3MKE YUCHUUECKUX
NPAKTUYECKUX padOT U IEMOHCTPALIMOHHOE 000PYOBaHUE.

JlemoHcTpanoHHOe 000pyaoBaHre (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHHUMAJIBHOM JIOCTaTOYHOCTM M OOECHEYMBAaET IOCTAHOBKY IE€PEUYUCIICHHBIX B
nporpaMme 1o (U3HMKE KIIOYEBBIX JEMOHCTPALMA JI1 KMCCIEIOBAHUS M3y4aeMbIX
SBJICHUM U MPOIIECCOB, IMIUPUUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlabopatopHoe 00OpyAOBaHWE JJI1 YYEHHUYECKHUX MPAKTUYECKHX  paldoT
dbopMupyeTcss B BUIE TEMAaTHYCCKUX KOMIUIEKTOB oOpa3zoBareiabHOTO Habopa «Touku
Pocta» mo MexaHWKe, MEXaTpOHUKE M POOOTOTEXHUKH M OOECIeunMBaeTcsi B pacuére
OJIHOTO KOMIUIEKTa Ha Tpex oOydaromuxcs. Temarnyeckne KOMILIEKTHI JIa0OpaTOPHOTO
0o00OpyZOBaHUsl JOJDKHBI OBITh TOCTPOEHbI HAa KOMIUIEKCHOM  HCHOJIb30BAHUU
aHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB, @ TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BHJI€ LU(PPOBBIX JaOOpaTOpPHUHL.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SABIISIOTCS:

e (opMHpOBaHHE UHTEPECA U CTPEMIIEHUSI O0YUAIOIIUXCS K HAYYHOMY U3Y4YEHHUIO

MPHUPOJIbI, PA3BUTHE UX WHTEIIEKTYaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

e pa3BUTHE MNPEICTABIECHUH O HAYYHOM METOJAE IO3HAHMS W (POpMUpOBaHHUE
HCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOUIUM SIBICHUSAM;

e (opMHpOBaHHE HAyYHOIO MHUPOBO33PEHHUSI KaK pe3yibTaTa HM3Y4YEHHs] OCHOB
CTpPOEHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (¢dopMupoBaHHE YMEHHU OOBACHSTH SBJICHUS C HCIOJIb30BaHUEM (PU3UUYECKUX
3HAHUU U HAYYHBIX IOKA3aTEIbCTB;

e (QopMupoBaHuE TIPEACTABICHUN O poiu GUINKK JUIsl PAa3BUTUA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHne 3TUX 1enel o0ecrneyuBaeTcs pelIeHueM CIEAYIIHUX 3aJad B

npoliecce n3yueHus Kypca GU3uKu Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus:

e TMpPUOOpPETEHHE CUCTEMBI 3HAHMK 00 OOIMX (PU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKJIIOYAS  MEXaHWKY, MOJICKYJIAPHYIO  (HU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U DJIEMEHTHI aCTPOPU3UKHY;

e (dopmupoBaHHE YMEHUN MPUMEHSATH TEOPETHUUECKHE 3HAHMS IJISI OOBSICHEHHS
(Gu3HYeCKUX SBJICHUH B MPUPOJEC M IS MPUHATHS MPAKTHYCCKUX PEIICHUHA B
MMOBCEIHEBHOM KU3HU;

e OCBOEHHE CTIOCOOOB PEIICHHS Pa3TUYHBIX 33/1a4 C SBHO 33JaHHOUN (HU3UIECKOI
MOJIETIbIO, 33/1a4, [MOAPA3yMEBAIOLINX CAMOCTOSITEIbHOE CO3/jaHne (DHU3HUECKON
MOJIEJU, aICKBATHOM YCIIOBUSIM 3a/1a4K;




e TMOHMMaHHE (UBUYECKUX OCHOB U TMPHUHIIAIIOB JCUCTBUS TEXHUYECKHUX
YCTPOWCTB W TEXHOJIOTMYECKUX TPOIECCOB, MX BIUSHUS HAa OKPYKAIONIYIO
cpeny;

e OBJIAQJICHUE METOJAMH CaMOCTOSATEIHHOTO IUUIAHUPOBAHMUS M IPOBEICHUS
(GuU3MUEeCKUX HKCIEPUMEHTOB, aHaldu3a U HMHTEpIpeTanuu HUHPOpMalUU,
ONpeaeeHHs JOCTOBEPHOCTH MOIYYEHHOTO pPE3yJIbTaTa;

e CO3J]aHUE YCJIOBUU IS Pa3BUTUS YMEHHI MPOEKTHO-UCCIEAOBATEIHCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEro OOIIero
obpazoBanus otBoautcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Hejenmo), B 11
Kytacce — 68 4acoB (2 4yaca B HE/ICIIO).

[Ipemyaraemerii B mporpamme 10 (U3HKE TIEPEUYCHHb JIAOOPATOPHBIX U
MPaKTUYECKUX pabOT SBIAETCS PEKOMEHIOBAaHHBIM, Y4YUTEIb JIETAET BBIOOP
MpOBENCHUS JabOpaTOPHBIX pabOT W  OMBITOB € YYETOM HWHIUBUIYATBHBIX
0COOEHHOCTEN 00yJarmuxcs

COJIEPKXAHUE OBYUEHUSA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 O3HAHUSA

®usuka — Hayka o npupone. Haydnpie METOIBI MO3HAHUS OKPYXKAIOILIETO MUpa.
Pone »kcriepuMeHTa M TEOPUM B IPOLIECCE MO3HAHUSA IPUPOJBL. ODKCIIEPUMEHT B
¢dusuke.

MopenupoBanue (U3MYECKUX SBIECHUM U TmpoleccoB. HayuyHble THMNOTE3BI.
®dusnyeckue 3aKOHbl M TEOpUU. ['paHMIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUA.

Ponb u Mecto puzuku B HOpMUPOBAHUH COBPEMEHHOW HAYYHOW KapTHUHBI MUPA, B
MIPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanorosble 1 IU(PPOBbIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JaTYUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe ABUKeHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO  JIBUKEHHS.
Cucrema orcuéra. Tpaekropusi.
[Tepememienue, CckoOpocTh (CpedHsii CKOPOCTh, MIHOBEHHAsl CKOPOCTb) U
YCKOpEHHE MaTepuajbHOW TOYKH, HX TMPOEKIIMHM HAa OCH CHCTEMbl KOOPJIMUHAT.
CrnoxeHue nepeMenieHuil u CI0KeHUE CKOPOCTEN.



PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMOJUHEHHOE JBMkeHue. [ paduxu
3aBUCHUMOCTH KOOPJHUHAT, CKOPOCTH, YCKOPEHHUs], IyTH U NEPEMELICHUS MATEPUAIBHON
TOYKH OT BPEMEHH.

CBoOoaHOe najieHue. Y CKOpeHre CBOOOHOTO MaICHUS.

KpuBonuneitHoe nBmxeHue. J[BUKEHHE MATEpPUAIBHOW TOYKH MO OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHENHAsA CKOpocTh. [lepuon
1 yacTtota oOpanieHus. LIeHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyeckre ycTpoMCTBa U MPAKTHUYECKOE NPUMEHEHHE: CIUAOMETD, JBUKECHHE
CHapsJI0B, LICTIHbIE U PEMEHHBIE NEPEIavu.

Jlemoncmpayuu

Mopens cucTeMbl OTCYETA, WUIIOCTPALUS KHUHEMAaTUYECKUX XapaKTEPUCTHUK
JBU>KCHUSL.

[IpeoOpa3oBanne ABMKEHUN C UCIIOIb30BAHUEM MIPOCTHIX MEXAHU3MOB.

ITazenue Ten B BO3MyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnrogenue pABwKeHUs Tena, OPOLIEHHOTO TOJA VYIJIOM K TOpPU30HTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

HamnpasieHue CKOpoCcTy IIpU ABUKEHHUU 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, nabopamopusie pabomol

N3ydyeHne HEpPAaBHOMEPHOTO MBWKEHHS C IENbI0 ONPENEICHUS MIHOBEHHOM
CKOpOCTH.

HccnenoBanue COOTHOLIEGHHUS MEXAY IIYTAMH, [POWICHHBIMH TEJIOM 34
IIOCJIEA0BATEIbHBIE PABHBIC IIPOMEKYTKU BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHHUH C
Ha4yaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue ABMxKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun otHocurensHocTU ['anunes. Ilepssiii 3akoH HeroTona. MHepunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpuniun cynepno3uuuu cui. Bropoi 3akoH HeroToHa nys
MaTepuaabHOUM TOUku. Tpernil 3aKkoH HproTOHA 1151 MatepuaibHbIX TOYEK.

3akoH BcemMupHoro taroreHus. Cuna tspkectu. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Bunesl TpeHus (mokos, ckoiyibkeHus, kadenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEeHUS U cuia Tperus nokosi. Kosddumment tpenus. Cuna
CONPOTUBJIEHUS MTPU ABUKEHHUU TeJa B )KUIKOCTHU UJIH Ta3e.

[ToctynaTenbHoe U BpamaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CHUJIbI OTHOCUTENIBHO OCH BpalleHus. [limedo cuibl. YcnoBus paBHOBECHUS
TBEPAOTO TEJIA.



TexHuueckne yCTPOMCTBA W MOPAKTUYECKOE IMPUMEHEHHE: IOIIIUITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHNE UHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoi 3axkon HeroToHa.

N3mepenne cuil.

CrioxeHune CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIiH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOBEME U MMAICHUH.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Vyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTM CHJI YNPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3MHOBOM 00pasiie, oT ux aedopmaruu.

HccnenoBanue yciioBril paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3akonbl cOXpaneHusn 6 MexanHuke

Nmiynbc MaTepranbHOM TOUKH (T€Ja), CUCTEMbl MaTepUalbHbIX Touek. MImyibe
CUJIbl M U3MEHEHHWE HMIIyJIbca Tela. 3aKOH COXPAHEHUs HMITyJibca. PeakTuBHOE
JBIKCHHUE.

PaGoTa cuiibl. MOIITHOCTD CUJTBI.

Kunetnueckass »Heprusi maTepualibHONW Touku. Teopema 00 U3MEHEHUU
KUHETUYECKON SHEPTHH.

[lorenumanbHas 3Heprusi. IloTeHManbHass 3HEprust ynpyro AepopMHUpPOBAHHON
npy>kuHbl. [loTeHunanpHas sHeprus Tenaa BOJIM3U MOBEPXHOCTH 3E€MJIH.

[ToTennuanpHbie W HEMOTEHIMANbHBIE CUJIBL. CBS3b PaOOTHI HEMOTEHIIMAIBHBIX
CWJI C W3MEHEHHEM MEXAHMYECKOW OSHEPIMM CHUCTEMBI Te€l. 3aKOH COXPaHEHUS
MEXaHHYECKON IHEPTUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: BOJIOMET, KOIIED,
MPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHIKECHHUE.

[Tepexon MOTeHIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyenne aOGCOMIOTHO HEYHNPYroro yjaapa C TOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.



HccnenoBanue cBsA3u pabOTHI CHIIBI C U3MEHEHUEM MEXaHWYECKOW PHEpruu Tela
Ha IPUMEPE PACTSKEHUS PEZUHOBOTO KIyTa.

Paznen 3. ModsekyJsipaasi pu3nka 1 TEpMOJAMHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIPHO-KUHETUYECKOM TEOPHH M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmxkenue. Huddysus. Xapaktep IBIKEHHUS U
B3aMMOJEHCTBUS YaCTHUI] BEUIECTBA. MOAENHN CTPOEHUS Ta30B, KUIAKOCTEW U TBEPIBIX
TeI U OOBSICHEHHE CBOMCTB BEIlECTBA Ha OCHOBE 3THUX Mojenei. Macca u pa3mepbl
Mmouekyi. KonnuectBo BemectBa. [locTostHHas ABoraapo.

TennmoBoe paBHOBecue. Temmepatrypa u e€ wusmepenue. lllkana temmeparyp
Llenbcus.

Mopnenp uaeanbHOro rasa. OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH UACAITBHOIO ra3a. AOCOJIIOTHAs TeMIlepaTypa Kak Mepa CpeIHe KUHETUYECKOU
SHEPIrUu TEIUIOBOTO JABMXEHHs yactull rasza. lllkana temnepatyp KensBuna. I'a3oBbie
3aKOHbl. YpaBHeHUe MeHneneeBa—Knaneiipona. 3akon [lansToHa. M3ompoueccsl B
UJEaIbHOM Ta3€ ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpencraBieHue
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHruecKkue ycTpoicTBa U MPAaKTHUECKOE MPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJIEKy
OpPraHUYECKUX COECIUHEHUN.

OmnbiTel 10 U Hy3UN KUAKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnbITHI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOECHCTBUS.

Mogens, WUTIOCTpUpPYOIIas MIpUpoay AaBICHHUS I'a3a Ha CTEHKHU COCY/Ia.

OnpIThl, WUTIOCTPUPYIOLLME  YpPaBHEHHUE  COCTOSIHUA  HMACAIBHOIO  Tasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Omnpenenenre Macchl BO3/1yXa B KIIACCHON KOMHAaTe Ha OCHOBE U3MepeHui o0bEmMa
KOMHATBI, IaBJICHUS U TEMIIEPATYPhI BO3yXa B HEMl.

HccnegoBanue 3aBUCHMOCTHM MEXKAY MapaMeTpaMu COCTOSIHUSI Pa3peKeHHOro
rasa.

Tema 2. Ocnoevl mepmoouHamuxu

TepMoanHamuueckass cucremMa. BHYTpEHHsE DSHEpPrusi TEPMOAMHAMUYECKOU
cucTeMbl U crnocoObl e€ m3meHeHus. KommdecTtBo TemnoTsl M pabota. BHyTpeHHss
SHEPrys OJTHOATOMHOIO WACAIBHOIO ra3a. Buipl Temsonepeaadu: TEIIOMPOBOIHOCTD,
KOHBEKIIUS, U3Ty4eHHE. Y IelibHas TeIIOEMKOCTD BemiecTBa. KonnuecTBo TEeIIoThl Mpu
TeIJIonepeaaye.



[lonstTue 00 agmaGatHom mpouecce. IlepBblif  3aKOH  TEPMOIMHAMHKHU.
[IpumeneHne mMepBOro 3aKOHA TEPMOJAWHAMUKM K wu3ompoueccaM. [paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuki. HeoGpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeroBble MamuHbl. [IpuHIMNBL JeCTBUS TeroBbIX MamuH. [IpeoOpazoBanus
SHEPrUd B TEIUIOBBIX MamMHaX. KospHUUHMEHT Mone3HOro MAeMCTBUS TEIIOBOM
MamuHbl. [ukn KapHo u ero xko3(Q(UIMEHT MOJE3HOr0 AEHCTBHA. DKOJIOTHYECKUE
pOo0JIEMbI TEMI0IHEPTETUKH.

TexHuyeckue yCcTpoilCcTBa U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3mMeHeHne BHYTPEHHEN 3HEPIUU Tella MPU COBEPIIEHUH PabOThI: BBUIET MPOOKH
13 OYTBUIKU IOJ IEUCTBUEM C)KAaTOrO BO3yXa, HarpeBaHue 3pupa B JIATYHHOU TpyOKke
nyTéM TpeHUs (BUICOJEMOHCTpALIMS).

N3MeHeHne BHyTpEeHHEN SHEPTruu (TeMIiepaTypbl) Teaa IpH TeIionepeaaye.

OneIT 0 aaAMabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBoid TypOWHBI, JBUrareisi BHYTPEHHETO CrOpaHHs, PEAKTHUBHOIO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u konjeHcauus. Mcnmapenne u kumneHue. AOCONMIOTHas U
OTHOCUTEINIbHAsA BJIAXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenbpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhl KUTIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucramnmueckue um amopduble Tena. AHU30TPOIHUS CBOWCTB
kpuctaiuioB. Kuakne kpuctamibl. CoBpeMeHHble Marepuanbl. llnaBnenune w
KpucTaJmn3anus. Y ienbHas Tersora miasneHus. Cyoaumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuueckue yCTpONCTBAa M MNPAKTUUYECKOE NPUMEHEHHE: TUTPOMETp H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJOTUU MOJYyUYEHUSI COBPEMEHHBIX MaTe€pHalioB, B TOM
YKCJie HAHOMAaTepHaIoOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX NAPOB.

Kunenue npu moHMXKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGuroienne HarpeBaHus U MJIaBJICHUS KPUCTAIITMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepeHre OTHOCUTENbHON BIIaXXHOCTH BO3/1yXa.



Pa3nen 4. JineKkTpoAnHAMHKA

Tema 1. dnekmpocmamuxa

OnexTpu3anus Tea. DIEeKTpUYecKuid 3apsaa. JlBa BUAA AIEKTPUUECKUX 3apsoB.
[IpoBOOHUKH, NUAJIEKTPUKH U MOJYIPOBOJHHUKUA. 3AKOH COXPAHEHUs SJIEKTPHUYECKOTO
3apsaa.

B3aunmogeiictBue 3apanoB. 3akoH Kynona. TodeuHBI 3IEKTpHUUECKUN 3apsil.
Onexktpuyeckoe  mnone.  Hampsok€HHOCTh — 3nekTpuyeckoro  nosd.  [lpuHiun
CYyHEPHO3ULIHNH JIEKTPUUECKUX TOJIeH. JINHUM HAPSKEHHOCTU AIEKTPUYECKOTO TOJIS.

PabGoTta cun snextpocrarnueckoro moss. [loreHmuan. Pa3HOCTh MOTEHIMAOB.
[IpoBOOHUKM W JUANEKTPUKKA B DJIIEKTPOCTATHYECKOM Tone. [ludnekrpuueckas
MIPOHHUIIAEMOCTb.

OnexktpoémkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpPOMCTBA M  MPAKTUYECKOE MPUMEHEHHE:  3IJIEKTPOCKOI,
ANEKTPOMETP,  BJEKTpOCTaTHUECKas  3aluTa, 3a3eMJICHHE  3JIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3EKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpOBOJTHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTpPOCTaTUYECKAs 3a1IUTA.

JIM3AEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIOCKOIO0 KOHAEHCATOpa OT IJIOMIAAM IUIACTHH,
PACCTOSIHUSI MEXAY HUMHU U JUDJIEKTPUYECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATOPa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue 3JeKTpOEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKHUM TOK. Y CJIOBUS CYHIECTBOBAHUS AIICKTPUUECKOTO TOKA. McTouHMKM
toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpspkenue. 3akon OMa 117151 yuacTKa Lenu.

DNEKTPUYECKOE  CONPOTUBJIEHUE.  YJIEJIbHOE  CONPOTHBIICHHE  BEIIECTBA.
[TocnenoBarensHOE, MapamieabHOE, CMEIIAHHOE COEIMHEHNE TPOBOIHUKOB.

Pabora  snekrpuueckoro  Toka.  3akoH  JDkoyns—Jlenna.  MomHOCTh
AIEKTPUYECKOr0 TOKA.

DJIEKTPOJIBUXKYIAs CUJIa U BHYTPEHHEE CONPOTHUBIEHUE MCTOYHHUKA TOKA. 3aKOH
OMa n171s1 TOTHOM (3aMKHYTOM) 35ieKTprueckoi nenu. KopoTkoe 3aMbIkaHUeE.



DJIEKTPOHHAs] MPOBOAUMOCTH TBEPIABIX METAJIOB. 3aBUCUMOCTH COMPOTUBIIECHUS
METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U MPUMECHAs MPOBOAUMOCTD MOJTYNPOBOJIHUKOB.
CsoiictBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DOneKkTpuYeckuid  TOK B pacTBOpax M paciulaBaXx  3JIEKTPOJIMUTOB.
DNEKTPOIIUTHYECKAS TUCCOLMALUS. DIEKTPOIIN3.

DJNeKTpUYeCKUl TOK B ra3zax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHBIA pa3psl.
Monnus. [1na3ma.

TexHu4yeckre yCTpOMCTBA U MPAKTUUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, ICTOYHHUKHU TOKA, 3JIEKTPOHArpEBaTEIbHbIE MPUOOPHI, JEKTPOOCBETUTEIIbHbBIE
npuOOpBI, TEPMOMETP  CONPOTHBIICHHS, BaKyyMHBIM AWOM, TEPMHUCTOPHI |
(hOTOpPE3UCTOPHI, MOIYITPOBOITHUKOBBIN MO, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUSA IUIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IJIOIIAU TIOTIEPEYHOr0 CEUEHUS U MaTepuaa.

CMmenaHHOE COEIMHEHNE ITPOBOIHUKOB.

[Ipamoe  u3MepeHue  ANEKTpoABMXKYIIEH  cuibl. KopoTkoe  3aMblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTHUBIICHHS] METAIIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psas U MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii skcnepumenm, nabopamopmsie padbonul

N3yuyeHnne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

N3MepeHne »HEKTPOABMKYIIEH CHJIBI HCTOYHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

HaOmronenue aextposusa.

MexnpeaMeTHbIe CBA3M

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Kjacce oCylIecTBISIETCS C yUETOM
coJiepKaTeNIbHBIX MEXKITPEIMETHBIX CBsI3€l C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meoicnpeomemnvie nonsamus, CBS3aHHbIE C M3YYEHHMEM METOJOB HAYyYHOIO
MO3HAHUS: SIBJICHWE, Hay4YHBIN (akT, Tunores3a, puznueckas BEJIMYMHA, 3aKOH, TEOPUSI,
Ha0II0ICHUE, SKCTIEPUMEHT, MOJICIIMPOBAHUE, MOJICITh, H3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHUMU, JIMHEWHAs (QyHKIus, mapadoia,
runepOosia, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMHA: CUHYC, KOCUHYC,



TAHT€HC, KOTAaHIN€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPBI U HX
MPOEKIMH HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonoeus: mexanwmdeckoe IBIWKEHWE B KUBOW mpupone, auddys3us, ocMmoc,
TEIUIOOOMEH JKHMBBIX OPraHU3MOB (BHUJBI TeIUIONEpeaadH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: NUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJIIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEW W Tra3oB,
AJIEKTPUYECKUE CBOMCTBA METAJIOB, DJICKTPOIUTHYECKAS AUCCOLIUAIIMSA, TaJIbBAHUKA.

T'eoepacghus: BMaxxHOCTh BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE IBWKCHHM C UCIIOJIb30BAaHUEM MEXAHU3MOB, YUYET
TPEHUSI B TEXHUKE, IMOJIIUIHUKYU, KCIOJIb30BAHUE 3aKOHA COXPAHEHUsS HMMITYJbCA B
TeXHUKe (pakera, BOJAOMET W APYTrUE), ABUTaTEIb BHYTPEHHETO CrOpaHUs, MapoBas
TypOuHa, OBITOBOM  XOJOJWJIBHHK, KOHJMIIMOHEP, TEXHOJIOTHU  IOJTyYCHHS
COBPEMEHHBIX MaTE€pHajIoOB, B TOM YHCJIE HAHOMATEPHUAIIOB, M HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKasl 3allliTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIM
MPUHTEP, DJIEKTPOHArpeBaTeNIbHBIE MNPUOOPHI, DJIEKTPOOCBETUTEIBHBIE MPUOOPHI,
raJbBaHHKa.

11 KJIACC

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUSA

[ToctostHHbIE MarHuTHL. B3auMoJelcTBHE IOCTOSAHHBIX MAarHuTOB. MarnuTtHoe
rnoje. BekTop MarHMTHOW WHAYKUMU. [IpuHIMII Cynepno3uiM¥ MarHUTHBIX IOJIEH.
JIlunnn wmarauTHOM wuHAYKUMHA. KapTMHa JMHMM MarHUTHOM MWHAYKOHHM —TOJIA
MOCTOSIHHBIX MAarHUTOB.

MarauTtHoe noJsie MpoOBOJHUKA ¢ TOKOM. KapThHa JIMHUN MHIAYKIIMM MarHUTHOTO
MOJi JUIMHHOTO TMPSAMOIO MPOBOJAHMKA M 3aMKHYTOI'O KOJBLIEBOIO IIPOBOJHUKA,
KaTylKu ¢ TokoM. OnbIT Dpcrena. B3anmoneiicTBre NpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIPaBJICHUE.

Cuna Jlopenna, €€ MOayJb M HalpaBieHUE. [[BUKEHHE 3apsyKEHHOW YaCTHIIbI B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuitbl JlopeHia.

SIBiIeHME 3IEKTPOMArHUTHOW WUHAYKUMUU. [IOTOK BEKTOpa MarHUTHOM WHIYKIIUU.
DIIEKTPOABIKYIIAS CHAJIAa UHAYKIHMHU. 3aKOH 3JICKTPOMArHUTHOM UHAYKIUKU Dapajes.

BuxpeBoe nsnekTpuueckoe 1oje. IJEKTPOABMXKYIIAs CWJIa HWHIYKIMA B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEIBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh.  SIBIEHHME  CaMOMHAYKUMH.  OJJEKTPOABMXKYIIAs  cuja
CaMOMHIYKIIUH.



DHeprusi MarHUTHOTO OJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHHuuecKre yCTpOHWCTBA M MPAKTUUYECKOE MPUMEHEHUE: MOCTOSHHBIE MATrHUTHI,
ANEKTPOMATHUTBI,  JJEKTPOJBUIATENb,  YCKOPUTEIW  JJIEMEHTAPHBIX  YacCTHL,
UHAYKIMOHHAS I€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHUE HJIEKTPOHHOTO IIyYKa MATHUTHBIM IIOJIEM.

JIMHMY MHAYKIIMY MarHUTHOT'O ITOJISL.

B3anMozeicTeue AByX MPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHuE 3IIEKTPOMAarHUTHOW HHIYKLUH.

[IpaBuio Jlenua.

3aBUCUMOCTh 3JEKTPOJABIKYIIEH CHIIbI WMHAYKUUA OT CKOPOCTH W3MEHEHHS
MarHUTHOTO TIOTOKA.

SIBneHue caMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3yuyeHne MarHuTHOTO I10JIS1 KaTYIIKU C TOKOM.

HccnenoBanue 1ecTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM MHTYKIIMH.

Pa3znes S. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUA

KonebarenbHas cuctema. CBOOOIHbIE MEXaHUUECKUE KoeOanus. I'apmonnueckue
konebanus. [lepuon, yacrora, ammuTyna u ¢asza konedanuit. [IpyKUHHBIN MasSTHHK.
MareMatuyeckuii MasiTHUK. YpaBHEHUE TrapMoHHuYeckux koyiebanuid. IIpeBpareHue
SHEPIruM MPU TAPMOHUUYECKUX KOJICOaHUSIX.

Konebarenbupiii  kOHTYp. CBOOOJHBIE 3JIEKTPOMAarHWTHBIE KOJIEOAHUS B
UJeaTbHOM  KOJIEOATeTbHOM  KOHType. AHAJIOTUS MEXIy MEXaHWYEeCKUMU U
AIEKTPOMATrHUTHBIMU KoJiebanusimu. @opmyna ToMcoHa. 3aK0OH COXpaHEHUsI SHEPTUH B
UJIeTbHOM KOJIOATEIbHOM KOHTYDE.

[IpencraBienne o 3aryxarolux KoJjieOaHUsIX. BBIHYXIEHHbIE MEXaHUYECKHUE
KoJiebaHusi. PezoHanc. BeIHYXI€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMUSI.

[Tepemennsiit Tok. CHHYCOUIaNIbHBIA TIEPEMEHHBINA TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U JIEUCTBYIOIIEE 3HAUCHUE CUJTbI TOKA U HAIIPSYKEHHUSL.

Tpanchopmarop. IlpomsBoacTBo, mepemada W TOTPEOJCHHE DICKTPUUSCKOM
SHEPruM. OIKOJIOTUYECKHE PHUCKH NpPU TPOU3BOACTBE 3JeKTpodHeprun. KymnbpTypa
WCMOJIb30BaHUS 3JIEKTPOIHEPTHUH B TIOBCEAHEBHOM KU3HMU.



TexHuyeckue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHUE: IEKTPUUECKUN 3BOHOK,
TEHEPATOP MEPEMEHHOT0 TOKA, JINHUHU JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnegoBanue mapaMeTpoB  KoJjieOaTeNbHOW CUCTEMBI  (IIPYXUHHBIM WU
MaTEMaTUYECKUNA MASTHHK).

Ha6nronenue 3aTyxarommx KoJaecOaHmi.

HccnenoBanne CBOWCTB BBIHYXICHHBIX KOJIeOaHUH.

Ha6nronenue pesonanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuuiorpaMMbl  (3aBUCHUMOCTH CHJIBI TOKa M HAIpsDKEHUS OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mpu  mocnenoBaTeNbHOM — COCIUHEHWH  PE3UCTOPA,  KATYIIKHU
MHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUY 3IEKTPONEpEaaUH.

Vuenuueckuii skcnepumenm, nabopamopnsie padonul

UccnenoBanue 3aBUCMMOCTH MEPUOJIAa MAJIBIX KOJIEOAHUI TPy3a HA HUTH OT JIJTUHBI
HHUTHU ¥ MAcChI Tpy3a.

HccnenoBanue mepeMEHHOr0 TOKA B LENM U3 IOCIEI0BATEIBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaHUNHbLE 60IHbL

Mexannueckne BOJHBI, YycloBusi pacnpoctpaneHusa. Ilepuon. CkopocTh
pacripocTpaHeHus W JyMHa BOJHBL. [lomepedHble W MPOAOJIBHBIE  BOJHBI.
Nurtepdepentus u qudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBHUSI HW3JIYYCHHUS DSJICKTPOMATHUTHBIX BOJIH.
B3aumHuas opuentauus BektopoB E, B, V B snexrpomarautHoi BosHe. CBoiicTBa
ANIEKTPOMATHUTHBIX BOJH: OTPaKEHUE, MPEJIOMJICHUE, ToJspu3anus, audpakxius,
unTepdepeniusi. CKopocTh JEKTPOMArHUTHBIX BOJIH.

[[Ixama »7IEKTPOMArHUTHBIX BOJH. lIpuMeHEHHWE BJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMNBI paIuOCBA3M U TeNeBUICHUS. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIbI.

TexHuyeckne yCTpoOWCTBA M NPAKTUUYECKOE MPUMEHEHHE: MY3bIKAJIbHbBIC
WHCTPYMEHTBI, YJIbTPa3ByKoBas JAUArHOCTMKA B TEXHUKE W MEAUIMHE, pajap,
paauonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue M pacpOCTPAHEHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

Konebmronieecs Teo0 Kak UCTOYHHK 3BYKa.

Habmronenue otpakeHus U IPEJIOMIICHHUS] MEXaHUYECKUX BOJIH.



Ha6nronenue natepdepenimm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HaHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW M YaCTOTOM
KOJIeOaHU.

HccnenoBanne CBOWCTB AIEKTPOMArHUTHBIX BOJH: OTPaXXEHUE, MPEIOMIICHHE,
noJisipu3anus, nudpakuus, uaTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckass onruka. [IpsAMonuMHENWHOE  paclIpoOCTpaHEHUE CBETa B
omHOpoaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OtpaxkeHune cBeTa. 3aKOHBI OTpaxkeHUs cBeTa. l[locTpoeHune uH300pakeHU B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeTta. 3akOHBI MPETOMIICHUS CBETa. AOCOJIOTHBINA MOKa3aTelb
npenomiueHus. [loaHoe BHyTpeHHee otTpaxkeHue. IIpenenbHbIl  yrojg IOJHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

Cobuparonye u paccenBarouiue JUH3bl. ToHKas 1nuH3a. DOKycHOE paccTosHUE U
onTHYECKas cuia TOHKOW JMH3bL [locTpoeHue wu300pakeHHil B coOUparomux |
paccenBaroIMX JuH3ax. DopMyIia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

IIpenenbl NpUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBas ontuka. MaTepdepenius cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBHS
HaOIIOACHUS MaKCUMyMOB M MHHMMYMOB B MHTEP(PEPEHIIMOHHOW KapTUHE OT JBYX
cuH(}a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cera. udpakuuonHas pemérka. YcaoBue HAOMIOCHUS TJIABHBIX
MaKCUMYMOB TIpY MaJIEHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus cBera.

TexHuueckue yCTpOMCTBA UM NPAKTUYECKOE NPUMEHEHWe: OYKH, JIyma,
¢doToamnmapar, MPOCKIMOHHBINM amnmnapar, MUKPOCKOT, TEJIECKOI, BOJIOKOHHAs OITHKA,
nudpakiMoOHHas PENIETKA, MOJISTPOUSI.

Jlemoncmpayuu

[IpsMonuHEiHOE PacHpOCTpPAHEHUE, OTPaKEHWE U IPEIOMIICHHE  CBETA.
OnTuyeckue npudOpHI.

[TomHOe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHnu crera.

Ha6nronenue nudpaxiuu ceera.

Habmronenune nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOLIbIO TPU3MBI.

[Tony4yenue cnekTpa ¢ mOMONIbI0 AUGPAKIHOHHON PEIETKH.



HaGnronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol
N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEILHOCTH

I'panuiibl MPUMEHUMOCTU KJIACCHMYECKOW MexaHuku. [locTymaTel creuuaibHOU
TEOPUM OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJA CKOPOCTH CBE€Ta B BaKyyMe,
MPUHINI OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJyIeCHUE BPEMEHU U COKpalllCHUE
JUIMHBI.

DHeprusi U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3p Macchl C DHEPIHUENM M HMILYJIBCOM PEJSITUBUCTCKOM YaCTHIbl. DHEPTUsd
ITOKOS.

Paznen 7. KanToBasi pusuka
Tema 1. dnemenmot K6AHM OGO ONMUKU
®otonbl. Popmyna [lnanka cBA3u 3Heprun GOTOHA C €ro 4YacTOTOM. DHEprus u
UMITYJIbC (POTOHA.
OtkpeitTiie u uccienoBanue Goroddpdexra. Onbitel A. I'. CronmeroBa. 3aKoHBI

dbotoapdexra. YpaBuenue OitHmTeriHa a1 poroaddexra. «Kpacnas rpanunay
dhororddexra.

Hasnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue yCTpPOWCTBA U MPaKTUYECKOE TNPUMEHEHHE: (POTOIIEMEHT,
dboTonaTumK, coOTHEUHasi OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C [IMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHeMTHEro GpoTodddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens artoma Tomcona. OmnbiTel Pesepdopna mo paccesHHiO 0-4acTHIIL.
[InanerapHas mozens atoma. Iloctynatel bopa. U3nyuenue u morsnomeHue (poToHOB
MIpU MEPEXOe aToMa C OJHOTO YPOBHS SHEpPruu Ha Apyroil. Buasl cnektpoB. CrekTp
YPOBHEH SHEPryUU aTOMa BOJIOPOAA.

BonnoBeie cBoiicTBa uactuu. Bonnsl ae bpoins. KopnyckylisipHO-BOJTHOBOM
Ty aJIA3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.



TexHuyeckue yCcTpoMCTBa M MPAKTUYECKOE NMPUMEHEHHUE: CHEKTPAJIbHBIA aHAJIN3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pezepdopra.
Omnpenenexne JUIMHBI BOJIHBI J1a3epa.
Habmoienne nuHeRvaThIX CIeKTPOB U3ITyUEHUS.
Jlazep.
Vuenuyeckuii sxcnepumenm, nabopamopmsvie pabomul
Habmronenue nuHeHyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI, JIOKA3bIBAIOLIME CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
panuoaktuBHOCTH. OmbIThl Pe3epdopaa mo ompenenceHuio cocTaBa paJdOaKTUBHOTO
uznyuyenusi. CBoiicTBa anb(a-, 6era-, raMma-u3inydeHus. BiusHue paanoakTUBHOCTH Ha
’KUBBIE OPraHU3MBI.
OTtkpeiTHE NpoTOHa U HeWTpoHa. HykinonHas wopens sapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno saapa. M30tomnsr.
Anb(a-pacnaa. DIEKTPOHHBIM U MO3UTPOHHBIN Oera-pacnaia. ['amma-uznyuyeHue.
3aKOH paguOaKTUBHOIO pacnaja.
DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.
Anepnsbie peakuuu. [lenenue u cuHTe3 AI€EP.
SAnepubiit peaktop. TepmosinepHbiil cuHTe3. [IpoOaemMbl U MEpCIEKTUBHI SACPHON
DHEPIreTUKHU. DKOJIOTUYECKNE ACIIEKTHI IAEPHON SHEPTETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nuecKoi KapTUHBI MUpA.
TexHuyeckue yCcTpoWCTBA M MPAKTUYECKOE IPUMEHEHUE: JO3UMETP, Kamepa
Buiibcona, simepHblii peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CU€TUrK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamopusvie pabomuol
HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BUTHUS acTpOHOMHH. [IpukiiamHoe W MHPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMH.

Bun 3Bépmnoro Heba. CosBe3mmsi, spKue 3BE3ABI, IUTAHETBI, HX BHIMNMOC
JIBIDKCHHE.

Comnneunas cucrema.

Counnne. ConiHeuHass akTUBHOCTb. McTounuk sHeprun ConHua v 3BE31. 3BE3MbI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMma «CreKTpaJbHbIM KJIACC — CBETUMOCTbBY. 3BE3 b



[JIABHOM TOCJIEIOBATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3]
[JIaBHOW  TOCJIEOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoOBpEMEHHbIE
MIPEJCTABIICHUS O MPOUCXO0XKACHUH U 3BoMolnK CONHIIA U 3BE3]T. DTalbl )KU3HU 3BE3I.

Muieunsiii Ilyte — nHama [anaktuka. Ilomoxenwe u jaBuxkeHue CoiHua B
lamaktrke. Tumnbl ranakTtuk. PamuoranakThuku U KBaszapbl. UEpHBIE OBIPHI B AApax
raJaKTHK.

Bcenennas. Pacmupenne Bcenennoit. 3akon Xa0606ma. Pasberanve ramakTuk.
Teopus bonbiioro B3peiBa. PenMKTOBOE U3ITyUEeHUE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TJIA30M C  HCIIOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKEHUH JIsl OTPEICTICHUS MOJIOXKEHUSI HEOECHBIX 0O0BEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31s1 CEBEPHOro MOJYIIApHs U SIPKUE 3BE3MBI.

Habmronenus B teneckon Jlynsl, muianet, Mueunoro [1ytu.

Oo0o0marouiee MOBTOPEHUE

Ponb ¢usuku 1 acTpOHOMUU B IKOHOMUYECKOM, TEXHOJIOTMUYECKOM, COIMAIbHON U
ATUYECKON cdepax ACATEIHHOCTU YEJIOBEKa, pOoJib U MECTO (M3HKU U aCTPOHOMHUHU B
COBPEMEHHOIM HAy4yHOW KapTHHE MHUpa, POJb (PU3NUECKOW Teopuu B (POpMUPOBAHHUU
MPEACTABICHU O (PU3MYECKOW KapTHHE MUpPa, MECTO (PU3MYECKON KapTUHBI MUpPA B
00111eM psIly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABICHUN O IPUPOJIE.

MeknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusnku 6a30BOro ypoBHA B 11 Kmacce oCymiecTBISETCS ¢ y4€TOM
coJiepKaTeIbHBIX MEKITPEAMETHBIX CBSI3€l C KypcaMu MaTeMaTUKU, OUOJIOTHUH, XUMUU,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnvie nowsamus, CBS3aHHbIE C M3YYEHHMEM METOJOB HAyYHOI'O
MO3HAHUS: SIBJICHUE, HAYYHBIN (paKT, THUMNOTE3a, PU3NUecKasl BEIMUYUHA, 3aKOH, TEOPHS,
Ha0II0ICHUE, SKCIIEPUMEHT, MOICIIUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuka: peuieHUe CUCTEMbl YpaBHEHUM, TPUTOHOMETpUYECKHE (YHKIUU:
CHHYC, KOCHHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO,
BEKTOPbl M HX MPOCKIUM HA OCH KOOPJIMHAT, CIOKEHHE BEKTOPOB, IMPOU3BOJHBIC
AIIEMEHTAPHBIX (PYHKIIUN, TPU3HAKHU TOJI0OUS TPEYTOJLHUKOB, ONPECICHUE TUIONIAIN
MI0CKUX Puryp u o6bEéMa Ted.

buonocus: snexrpuyeckue sBICHUS B )KUBOU NMPUPO/IE, KojieOaTeIbHbIC IBUKEHUS
B KMBOW MPUPOIE, ONTHYECKUE SABICHUSA B JKMBOM INMPUPOJE, ACUCTBUE paJvallMM Ha
YKHUBBIE OPTAHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTypa TBEPBIX TE,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTALTUIECKON PEeETKU, CIEKTPATbHBIN aHAIN3.



l'eocpaghus: MarHUTHBIE TIOMIOCA 3€MIIM, 3aJI€KU MAarHUTHBIX pyh, (HOTOoChEMKA
36MHOM ITOBEPXHOCTH, MPEICKA3AHUE 3EMIIETPSICEHUN.

Texnonocus:  ITUHUU  DIEKTpPONEpeNad, TIEHEPAaTop  IEPEMEHHOI0  TOKa,
ANIEKTPOJBUraTENb, MHAYKIIMOHHAS 1I€4b, PaJap, PaIUONPUEMHHK, TEIEBU30P, AaHTECHHA,
tenegoH, CBY-meub, NpPOEKUMOHHBIA amnmapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oatapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA HIIPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO mpeameTa «®Pusznka» Ha YpPOBHE CPEAHETO OOIIETo
oOpa3zoBanusi (0a30BBI ypOBEHB) JMODKHO OOCCHEYUTh JOCTIKCHHE CIEIYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pPE3yJbTAaThl OCBOCHUS Yy4eOHOTO mnpeameTa «DPuU3MKa» TOTKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalOIUXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpHUEHTaIUH, MO3UTUBHBIX BHYTPEHHHUX yOeXKIeHUH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBA, PACIIMPEHUE KU3HEHHOTO OIbITa
W ONbITAa JIEITEIBHOCTH B TMPOLECCEe pean3aluu OCHOBHBIX  HAIpPaBICHUU
BOCHUTATEIBHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMU OOyYarolmerocsi Kak aKTUBHOTO M
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

MIPUHATHE TPaTUIIMOHHBIX 00111€4EIOBEUECKUX TYMaHUCTUYECKUX 51
JEMOKPATHUYECKHUX LIEHHOCTEM;

TOTOBHOCTb BECTHU COBMECTHYK) JIESTEIIbBHOCTh B MHTEpecax TIPa)XxJaHCKOIO
o0l11ecTBa, y4acTBOBATh B CAMOYITPaBJICHUHN B 00pa30BaTENbHON OpraHU3allny;

YMEHHE B3aUMOJECHCTBOBATh C COIMAIbHBIMU UHCTUTYTAMHU B COOTBETCTBUU C UX
(YHKIUSAMHY 1 HA3HAUYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2)IaTPHOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKONU UJEHTUYHOCTH, TATPUOTU3MA,;

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

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJE B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIErO;

4)3¢TeTHYECKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAsh ICTETUKY HAy4YHOIO TBOPUYECTBA,
MpUCYIIEro (pU3nYecKoil HayKe;

5)Tpy10BOro BOCIMTAHMS:



MHTEpPEC K pas3auuHbIM chepam mpodheccCHoHANIbHON AeSITeNIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PM3MKOM M TEXHUKOI, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OymyIen
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMO0Opa3oBaHUIO B 00JACTH
(U3HUKYN Ha MPOTSKEHUH BCEW KU3HU;

6)3K0JI0rH4eCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh ~ JKOJOTUYECKOW  KYJIBTYpBl, OCO3HaHHE TJI00AIHHOTO
XapakTepa 3KOJOTHYECKHUX IpodiieM;

IUIAHUPOBAHUE W OCYLIECTBJICHHUE JCUCTBUI B OKPYXAIOLIEH Cpele Ha OCHOBE
3HAHMSA LeJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpeHne ONbITa ACATEIBHOCTA JKOJOTMYECKOW HAIPAaBJICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUM 110 (PU3HUKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (GU3HUUECKON HAYKH;

OCO3HAaHHE LEHHOCTU HAYYHOM JIEATENIBHOCTH, TOTOBHOCTh B IPOLIECCE U3YUYEHUS
(GU3MKA  OCYHIECTBJISATH  MPOEKTHYHD M HCCIEAOBATENIbCKYIO0  JI€ATEIbHOCTh
WHJVBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITENIbHO (DOPMYIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;
ONPENENATh LEMU JICATEIBHOCTH, 3a/1aBaTh MapaMeTpbl W KPUTEPUH HX
JIOCTHIKCHMUS;
BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTHUBOPEUMS B pacCMaTPUBAEMBIX (DU3UUECKUX
SIBJICHUSIX
pa3pabarpiBaTh TUTAH pEIICHHUS MPOOJEMBbI C YYETOM aHaIM3a HMEIOIIUXCS
MaTepHUaIbHBIX U HEMaTepHUaIbHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJbTATOB
LIEJISIM, OLICHUBATh PUCKH TTOCIIEACTBUIN AEATEIbHOCTH;
KOOPJIMHUPOBATH W BBHITIOJNHATH PabOTy B YCIOBUSAX pPEaIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciienoBarTe/bCKHe IeiiCTBUS.
BJIAJICTh HAYyYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU TMOHATHUSIMH H METOJAMU
buznueckoil HayKu;



BJIa/IETh HABBIKAMHU Y4eOHO-MCCIIEOBATENbCKON U MPOEKTHOW NEATEIBHOCTH B
o0nacT (U3MKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IIOHUCKY
METOJIOB pelIeHHUs 3a1ad (PU3NYECKOro COJAep)KaHus, NPUMEHEHHUIO PAa3IUYHBIX
METOJIOB ITO3HAHUS;

BJAQIETh BUAAMH JCSATCIBHOCTH IO TIOJYyYEHWIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNN, TIPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTYaIUsX,
B TOM YHCJIE TIPHU CO3JaHUH YU€OHBIX POEKTOB B 001aCTH (DU3UKH;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBS3H U aKTYAIM3UPOBATh 33]1aqy, BBIIBUTAThH
THIOTE3Y €€ peleHusI, HAXOIUTh apTyMEHTHI ISl TOKa3aTeIbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTSPUH PEIICHUS;

aHAJIM3UPOBATh MOITYYCHHBIE B XOJ€ PEIICHUs 3aJa4d PEe3yJbTaThl, KPUTHUYECCKH
OLICHHBATh UX IOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHUSAX;

CTaBUTh M  (QOpMYyJIUpOBaTh COOCTBEHHBIE 3aJauyd B  0Opa30BaTENbHOM
JESITeIbBHOCTH, B TOM YHCJIE€ IPU U3YUEHUU (DU3BHKY;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPeHOCUTh 3HaHUS 10 (QHU3MKe B  TMPAKTHUECKYI0  001acThb
KHU3HEACSITEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIC TOAXO0/IbI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BIaJCTh HaBBIKAMU TMONy4YeHHs] HH(POpMauu (U3NYECKOTO CONEpKaHHS U3
HMCTOYHUKOB pA3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBIATH IOWUCK, aHaJM3,
CHCTEMATH3alMI0 M UWHTEPHpeTanui0 HHQOpPMALMU pPa3IMYHBIX BHIOB U  (opm
Mpe/ICTaBICHHUS,

OILICHMBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

HCIIOJIb30BaTh CPENICTBA MHPOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA B
pCIICHN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¥ OpPraHM3AIlMOHHBIX 331a4 ¢
coOnofeHueM TpeOOBaHWN  APrOHOMHUKH, TEXHUKH OE€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, TMPaBOBBIX M OTUYECKUX HOPM, HOPM HHQPOPMAIIMOHHOM
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJIEPKaHUs B Pa3IMUHBIX (opmaTax ¢ y4ETOM
Ha3HauYeHUsT WHPOPMAIUM U TEJEBON ayIuTOPHUH, BBHIOMpas ONTHUMAIbHYIO (Gopmy
MPEJICTABICHUS U BU3YaIH3AIIHIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:
OCYIIECTBIISATH OOIIEHHE HA YpOoKaX (PU3MKHU M BO BHE-YPOUHOU JNESATEIBHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOH(MDIUKTHBIX CUTYalUd U CMATYaTh KOH(QIUKTHI;
pPa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3pEHUS C MCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;



MOHMMAaTh M UCIOJIB30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHAWBHIYaTbHON
paboThI;

BHIOMpAaTh TEMAaTUKy W METOJAbI COBMECTHBIX JICHCTBHI C Yy4E€TOM OOIIHMX
MHTEPECOB U BO3MOXXHOCTEH KaKIOTO YieHa KOJUICKTHBA,;

PUHUMATh LIEJIM COBMECTHOU JICATEIILHOCTH, OPTaHU30BBIBATh U KOOPJMHUPOBATH
NEUCTBHA MO €€ NOCTIDKCHHIO: COCTaBIITh IUIAH JIEHCTBHUI, pacrpenensiTs PO C
y4€TOM MHEHHI YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOU PabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIJIa M KAXKIOrO YYaCTHHKA KOMAaHIBI B OOIIHIA
pe3ynbTar no pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIC TPOCKTHI, OLEHHBATh WA C TIO3UIMA  HOBH3HBI,
OPUTUHAIEHOCTH, IPAKTHYECKON 3HAYNMOCTH;

OCYIIECTBIISATH MMO3UTHBHOE CTPATETHUYECKOE TIOBEACHNUE B PA3IMYHBIX CHUTYAIIHSX,
IPOSIBJISITH TBOPUYECTBO U BOOOpakeHUE, OBITh HHULIMATHBHBIM.

PerynsiTuBHbIE YHMBepCcaJbHbIe Y4eOHbIe 1eliCTBHA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBJIATh IIO3HABATEJIbHYIO JIEATEIBHOCTh B 00JIaCTH
(U3HUKHN 1 aCTPOHOMUH, BBIABIIATH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITEJIBHO COCTABJIAThH IUUIAH PEIICHHS PACUETHBIX M KAYECTBEHHBIX 3a7ad4,
IUIAaH  BBIIOJHEHHS] MPaKTUYECKOW pPabOThl C Y4ETOM HMEIOIIUXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHUIH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIUUHBIX MPEOYTECHHI;

JenaTb ~ OCO3HAaHHBIM  BBIOOp, AaprymMeHTUpOBaThb €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO IPYIULIUU B 00gacTH (HU3UKH,
MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaJIeTh HaBBbIKAMH IO3HABATEIbHOW PEQIIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU JUIs OLEHKH CHUTYyallud, BbIOOpa BEPHOTO
peleHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS IO UX CHUKEHUIO;

OpUHUMATh MOTHBBI M apPrYMEHTHl JPYrMX I[P aHalIu3€ pPe3yJibTaToB
NEATENIbHOCTH;

MPUHUMATD ce0sl, MOHMUMasi CBOU HEJAOCTATKU U JIOCTOMHCTBA;



MpUHUMATh MOTHBBI M apTyMEHTBhl JPYrUX TP aHAJIU3e pPe3yIbTaToOB
NEeSITEHHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporiecce AOCTHM)XKEHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHUS TPOTPAMMBI 10
dbu3uke I ypOBHSA  CpemHEero  obmiero  oOpa3oBaHMsT Yy  OOydYarouIuxcs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEATOIIar afO A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HAHUs, BKJIIOYAIONIETO CIIOCOOHOCTh MOHMMATh CBOE 3IMOIMOHAIBHOE
COCTOSIHHUE, BHJICTh HAPaBICHUS Pa3BUTH COOCTBEHHON AMOIMOHAIBHOM cephl, OBITH
YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUS, BKJIIOYAIONMIETO CAaMOKOHTPOJb, YMEHHE NPUHHMATh
OTBETCTBEHHOCThH 3a CBOE TTOBEACHHE, CIIOCOOHOCTD aalTHPOBATHCS K AMOIIMOHATIEHBIM
M3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMU, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHKEHHUIO IENU U
yCHexy, OINTHMH3M, HWHHUIIMATHBHOCTh, YMEHHE JIEWCTBOBATh WCXOMS W3 CBOMX
BO3MOKHOCTEH;

OMITIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh IMOHUMATh ASMOITMOHAIBHOE COCTOSHHUE
JIPYTUX, YUUTHIBATH €r0 MPU OCYIIECTBIECHUU OOIIEHUS, CHOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKIIOUYAIOIINX CIIOCOOHOCTH BHICTPAWBAaTh OTHOIICHUS C
JIPYTUMU JTFOABMU, 3200 TUTHCSI, POSIBIISTH HHTEPEC U pa3periaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K konny obyuenuss B 10 kiacce npeaMeTHbe pe3yibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh HA NpPUMEPAX poJib M MecTo (GU3NKM B (POpMUpPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHUHBI MHUpPA, B PA3BUTUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTMH, B IPAKTUYECKOUN JAEATEIBHOCTH JIOJIEH;

YUUTBHIBaTh TPaHUIBl NPUMEHEHUS  HM3YyUYEHHBIX  (U3NYECKUX  MOJENei:
MaTepuajbHas TOYKa, MHEpLMajbHas cucTeMa OTcY€Ta, abCONIOTHO TBEPIOE TEIo,
WJICAUTbHBIA Ta3, MOAEIU CTPOCHHSI Ta30B, XKWUJKOCTEW W TBEPIBIX TEJ, TOYCYHBIN
AIEKTPUUECKUH 3apsij] NPy PEIIeHUH PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (pu3MuecKkue sBIECHUS (MPOLECChl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXAaHMKH, MOJICKYJIPHO-KUHETUYECKOW TEOPUU CTPOEHHUs BELIECTBA H
ANEKTPOAUHAMUKN: PABHOMEPHOE W PABHOYCKOPEHHOE MPSMOJUHEWNHOE IBUKEHHE,
CBOOOJIHOE TAaJIEHUE TeJ, TBUKEHUE MO OKPYXHOCTH, MHEPLIMs, B3aUMOJICUCTBUE Te,
i dy3usi, OpOyHOBCKOE IBMXKEHHE, CTPOCHUE KUAKOCTEH M TBEPABIX TeJl, K3MEHEHUE
o0ObéMa Ten mnpu HarpeBaHuM (OXJAXKJEHUH), TEIUIOBOE paBHOBECHE, HCIApPEHHE,
KOHJEHCAlUs, IUIABJIEHWE, KPUCTAUIM3alMs, KHUIIEHUE, BIAXHOCTh  BO3/YXa,



MOBBINICHUE NTaBJICHUS Ta3a MPHU €r0 HArPEBaHUHM B 3aKPBITOM COCYJE, CBSI3b MEXKIY
rapamMeTpaMH COCTOSIHHSI Ta3a B M30IPOLIECCAX, AMEKTPU3alUus Tell, B3aUMOACHCTBUE
3apsJI0B;

ONMKCHIBATH MEXAHWYECKOE JIBIDKCHHE, HCIONb3ysl (PU3NYECKHE BEIMYUHBI:
KOOpJIMHATA, MyTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUila, UMITYJIbC
Tena, KWUHETUYECKas OdHEPTus, NOTCHIMAIbHAS DSHEPrus, MeXaHudeckas pabora,
MEeXaHWYeCKass MOITHOCTh; TP OMHMCAHWH MPABWIBHO TPAKTOBATh (PH3WUCCKUIA CMBICT
UCIIOJIb3YeMbIX BEJIIMYMH, HX OO0O3HAYCHUS U EAUHMIIBI, HAXOAUTH (OpMYIIbI,
CBSA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEIMYMHAMU;

OMKCHIBATH U3YyUYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEILJIOBBIC SIBJIICHUS, UCIIOJIb3YS
(bM3UYeCKUe BEIMYMHEL: TaBJIICHUE Ta3a, TEMIIEpaTypa, CPEIHSS KHHETHICCKAs SHEPTHS
XaOTHYECKOTO JIBIDKEHUSI MOJIEKYJ, CpEIHEKBaJIpaTHUyHasi CKOPOCTh  MOJIEKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEprus, padora rasa, KodQ(UIMEHT MOJIE3HOTO
JICHUCTBUS TEILJIOBOTO JIBUTATENs; MPU OMMCAHWM MPABWIBHO TPAKTOBATh (HHU3UYECKUI
CMBICJT MICTIONIb3YEMBIX BEIUYMH, UX O003HAYEHWS W EAUHUILI, HAXOAUTh (POpMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3HUSCKYIO BEIMUHUHY C IPYTUMH BEIIMUNHAM;

OMHCHIBATh HM3YyYCHHBIC DJICKTPHUUECKHE CBOWCTBA BEMIECTBA W JJICKTPUYCCKUE
aBJeHUs (TIPOLIECCHI), HMCHOJB3Yd (U3MYECKUE BEJIMYUHBL: JJICKTPUUYECKUN 3apsii,
AIEKTPUUECKOE MOJIe, HAMPSHKEHHOCTD MOJIs, MOTEHIMAN, Pa3HOCTh MOTECHIIMAJIOB; MPU
OTHMCAHWM TPABWJIBHO TPAKTOBATh (DM3MUECKUH CMBICI HCIOJIb3yeMBIX BEIUMYHMH, WX
0003HAYEHUS W CAMHUIIGI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JTaHHYIO (PHU3HUCCKYIO
BEIIMYUHY C APYTUMU BEIMUUMHAMY;

aHAIM3UPOBaTh (PU3WYECKHE TIPOLIECCHl W SBJICHHS, HWCIONB3Yys (PU3NUECKHe
3aKOHBI ¥ TIPUHIIUIIBL: 3aKOH BceMupHoro tsarotenus, |, |1 u 11l 3akons HeroToHa, 3ak0H
COXpaHEHUS MEXAHWYECKOW JHEpPrWH, 3aKOH COXpPAaHEHUsS WMITYJIbCa, TPUHITUI
CYNEpIIO3UIIMA  CHUJI, TIPUHIMIT PABHOMPABHS HWHEPIHANIBHBIX CHCTEM OTCYETa,
MOJICKYJIIPHO-KUHETUYECKYIO TEOPUI0 CTPOEHHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpelHelW KWHETUYECKOW OHEPruHM TEIUIOBOTO JIBIDKCHUSI MOJIEKYJT C aOCOIOTHOM
TEeMITepaTypol, MepBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHCHHS DJICKTPUUICCKOTO
3apsana, 3akoH KyloHa, MpuUATOM pas3nuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro
MaTEeMaTUYeCKOE BBIPAKEHUE U YCIIOBUA (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIE MPUHIIMIIBI EUCTBHUS MAIMH, MPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3nyaTh YCIOBUS HMX OE30MaCHOTO HCIOJb30BaHUS B IOBCETHEBHOMN
KU3HH,

BBITIOJTHATH KCIIEPUMEHTBI TI0 UCCIICIOBAHUIO (DU3UICCKUX SBIICHUN M TTPOIIECCOB
C WCIOJh30BAHUEM TMPSMBIX M KOCBEHHBIX HM3MEpPEHUH, Mpu 3TOM (OPMYIHUPOBATH
npoOjemy/3agady W THIOTE3y Y4YeOHOro OKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3
MIPEIOKEHHOTO 000PYyI0BaHMUSI, POBOIUTH ONBIT U (DOPMYITHUPOBATH BHIBOIBI;



OCYIIECTBJISTH MPSMbIE U KOCBEHHBIC H3MEPEHUS (PU3NYECKUX BETUINH, TIPH ITOM
BBHIOMPATh ONTUMAJBHBIA CIOCO0 WM3MEPEHHS W HCIOIh30BaTh HM3BECTHHIC METObI
OLICHKH MOTPEITHOCTEN U3MEPEHU;

UCCJIeI0BATh 3aBUCUMOCTU MEXIY (PU3NYECKUMH BETUYMHAMU C UCTIOJIb30BAHUEM
NPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (DM3MYCCKUX BEJIMYHMH B BUC TAOJWIl U TPpaPUKOB, JEIaTh
BBIBO/IbI 110 PE3yJIbTaTaM UCCIEIOBAHNUS;

coOmro/laTh TpaBuia OE€30MacHOro TpyAa MpU TPOBEJEHUU HCCIICIOBAHUNA B
paMKax y4eOHOro DJKCIEpUMEHTa, Y4eOHO-MCCIIENOBATEIbCKON U  NPOEKTHOU
NESTENBHOCTH C HCIOJIb30BAHUEM HW3MEPUTENBHBIX YCTPOMCTB W J1abOpPaTOpHOTO
000pynOBaHUs;

pemiaTh pacy€THBIC 33Jla4d C SBHO 3a/IaHHOM (PU3HYECKOW MOJEIBIO, UCIIONb3Ys
¢du3nYecKue 3aKOHBl U TMPHUHIMIIBI, HA OCHOBE aHalM3a YCIOBHUS 3a/1aud BBHIOUPATH
(bU3MYECKYI0 MOJIENb, BBIICTATh (PU3MUECKHE BETUYHHBI U (HOPMYJIIbl, HEOOXOIUMBIC
JU1sl €€ perieHusl, MPOBOAUTh PACUETHI M OLICHUBATH PEAIbHOCTH MOJIYYEHHOTO 3HAUEHUS
(bu3nyeCcKoi BETUYUHBI,

pemiaTth KayeCTBEHHBIC 3aJauyM: BBICTPAUBAThH JIOTUYECKH HEMPOTUBOPECUUBYIO
LETIOYKY pACCYXKJICHHI C ONOpOMl HAa U3YYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue SBICHUS;

WCIIOJB30BaTh MPU PEUICHUU YYEOHBIX 3a7ad COBPEMEHHbIC MH(GOPMAIMOHHBIE
TEXHOJIOTUU [IJIl TIOMCKA, CTPYKTYPUPOBAHHUS, HHTEPHPETAIIUU U IPEACTaBICHUS
y4eOHOM M HAy4YHO-TIOMYJSIpHOW HWHMOpMAIUU, TMOJIYYEHHOM U3  Ppa3IMYHBIX
HMCTOYHHUKOB, KPUTHYECKU aHAIM3UPOBATH MOJTy4yaeMyto HH(popMaIuio;

NPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX W 3apyOCKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B TOBCEIHEBHOM KU3HU IS
oOecrieueHnss 0€30MAaCHOCTH TpU OOpalieHuu C TMNpudopaMud U TEXHUYECKUMU
YCTPOMCTBAMHM, IJII COXpPAHEHHUS 3I0pPOBbS M COOJIIOJECHHS HOPM HKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpEJIE;

paboTaTh B rpymIe ¢ BHIMOJHEHUEM PA3TUYHBIX COLMAIBHBIX POJIEH, MIIAHUPOBATH
paboTy Trpymmbl, palMOHAIBLHO paCHpeNeNiaTh OO0sI3aHHOCTH W IUIAHUPOBATh
NEATEIbHOCTh B HECTAH/IAPTHBIX CUTYAIUsX, aJ€KBATHO OLICHMBATh BKJIAJl KaXKJ0TO U3
YYaCTHUKOB TPYIIIIBI B PEIIEHHUE paccMaTpUBaeMOi MPOOJIeMBbl.

K xoniy oOydenus B 11 kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUN:

JIEMOHCTPUPOBATh HA TpPUMEPAX poidb W MecTo GU3NKA B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOW KAapTUHBl MHUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKUA U



TEXHOJIOTUHA, B NPAKTUYECKOW JEATEIBbHOCTH JIOJEH, LEJIOCTHOCTh W E€IUHCTBO
bu3nUueCcKoil KapTUHBI MUPA;

VYHUTHIBATh TPAHMIIBI TPUMEHEHHUS M3YYCHHBIX (DHU3NYECKUX MOJETCH: TOUCUHBIN
ANIEKTPUUYECKUHN 3aps/l, JIyd CBETa, TOYCUHBI UCTOYHUK CBETA, siACpHAs MOJIENIb aToMa,
HYKJIOHHAs MOJIeJIb aTOMHOTO si/ipa NP pPelIeHur (PU3NIECKUX 3aJ1ay;

pacno3HaBath (u3WdYecKkue SBICHHS (MIPOIECCH) M OOBSICHATH WX HA OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAHTOBOW (PH3UKH: DJICKTPUYECKAs MPOBOIAUMOCTb,
TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MArHUTHOE JICMCTBUS TOKa, B3aMMOJCHCTBUE
MarHuTOB, JICKTPOMArHUTHAs MHIYKIIUS, JEHCTBUE MAarHUTHOTO IOJIs Ha MMPOBOIHUK C
TOKOM ® JBWXKYIIMKCSA  3apsii, DJICKTPOMAarHUTHBICE KoOJICOAaHMS W BOJIHBI,
MIPSIMOJIMHEHOE PACTIPOCTPAHEHHUE CBETA, OTPAXKEHUE, TPEIIOMIICHHE, HHTEPhEPECHITHS,
mudpaknus W TOJSpHU3als CBETa, TUCIEPCUsl CBeTa, (hoTodnekTpudeckuii G eKT
(boToaddexT), cBeToBOE MaBiICHHE, BO3HHMKHOBEHHE JIMHEHYATOro CIEKTpa aToma
BOJIOPO/Ia, €CTECTBEHHAS M UCKYCCTBEHHAs PaTHOaKTHBHOCTD;

OMKCHIBATh M3YYCHHBIC CBOWCTBA BEMIECTBA (DJIEKTPUUYSCKHE, MATrHUTHBIC,
ONTHYECKHE, DICKTPUICCKYIO TTPOBOIUMOCTD PA3IMUHBIX CPEA) U AJICKTPOMATrHUTHBIC
SIBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3UICCKUE BEITMUMHBI: DJICKTPUUCCKANA 3apsij, CHiia
TOKa, OJJICKTPUYECKOE HampsDKEHHE, JJICKTPUUYECKOE CONPOTHUBIICHHE, Pa3HOCTH
MTOTEHIINAJIOB, JJIEKTPOIBIDKYIAsS CHJIa, padoTa TOKA, MHAYKIMS MAarHUTHOTO TIOJIS,
cuna Ammnepa, cuia JIopeHmna, WHIYKTUBHOCTD KAaTYIIKH, SHEPTHUS DJACKTPUICCKOTO U
MarHUTHOTO TI0JICH, IEPHOJT M YaCTOTa KOJIeOaHH B KOJIeOATeIbHOM KOHTYpE, 3aps U
CHja TOKa B TIPOIIECCE TapMOHUYECKUX DJIEKTPOMATHUTHBIX KojeOaHuM, (HOKYCHOE
pacCTOSIHME W OITHYECKas Cujla JIMH3BL, MPH OINMHCAHUM ITIPaBUIBHO TPAKTOBATH
(bU3UYECKUI CMBICI UCIIOJB3YEeMbIX BEJIMYMH, UX 0003HAUCHMS M €IUHMIIBI, YKa3bIBaTh
(hOpMYJIBI, CBSI3BIBAIOIINE JAaHHYIO (PU3HYECKYIO BEIMYUHY C IPYTHUMH BEIIMUYNHAMU;

OMKCHIBATh M3YUYEHHBIC KBAHTOBBIC SBIICHUS W TPOIECCHI, UCTIONIB3Ys (pr3ndeckue
BEJIMUYMHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI W 4YacTOTa CBETAa,
SHEPrusl ¥ UMITYJIbC (POTOHA, TIEPHO/ TTOTypaciaaa, SHEPTHUs CBSI3M aTOMHBIX SJIep, IPH
OMKMCAHUM TPABWJIBHO TPAKTOBATh (DM3MUYECKUN CMBICI HCIOJIb3yeMbBIX BEIUMYHMH, WX
0003HAaUEHUS W €AMHUIII, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE TAHHYIO (PU3HUCCKYIO
BEJIMYUHY C APYTUMU BEJTUIMHAMHE, BRIYUCIIATEH 3HaUYeHUE (DU3UUECKON BEIIMYNHBI,

aHaJM3UPOBaTh (U3UYCCKHE TMPOIECCHl W SBICHHS, MCHOJB3YS (HU3UUICCKHE
3aKOHBI M TPHUHIUIBL 3akoH OMma, 3aKOHBI IOCISAOBATEIBHOIO M IMapalIeIbHOTO
COCIMHECHUS TPOBOJHUKOB, 3akOoH JDkoyns—J/leHna, 3akoH BJIEKTPOMAarHUTHOM
WHIYKIIUW, 3aKOH TMPSMOJIMHEHHOTO paclpOCTPaHCHUS CBETa, 3aKOHBI OTPaKCHHS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHUE DiHIITEHHA 1751 hoTodPdekTa, 3aKoH
COXpaHEHUSI DJHEPIWH, 3aKOH COXPAaHCHHUS  HMMITYJIbCa, 3aKOH  COXPaHCHMUS
AIEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHHsI MacCOBOTO YMCIIa, MOCTynatel bopa, 3akoH



PaAMOAKTUBHOTO pacmaa, Py 3TOM Pa3IndaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0
MaTeMaTUYeCKOe BBEIPAKCHUE U YCIIOBUS (TPAHUIIBI, 00JIaCTH ) MPUMEHUMOCTH;

OTIpeNeNATh HAIlpaBJICHUE BEKTOPAa WHAYKIIMM MArHUTHOTO TIOJIS MPOBOJHHKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHiia;

CTPOUTh U OIHUCHIBATh H300paKeHHUE, CO3/1aBAEMOE TUIOCKUM 3€epKajioM, TOHKOMN
JINH30M;

BBITIOJTHSTH DKCIIEPUMEHTHI 110 MCCIICAOBAHMIO (PU3NYECKUX SIBICHHUM U MPOIIECCOB
C HCIOJb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEpPEHUM: MpU 3TOM (HOPMYITUPOBATH
npobiemy/3afady M TUIOTE3Y Yy4eOHOTO OJKCIEPUMEHTa, CcOoOMpaTh YCTAHOBKY U3
NPEIJI0KEHHOT0 000PY10BaHHUSI, IPOBOJIUTH ONBIT U (DOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIIATH MPSMBIE U KOCBEHHBIC H3MEPEHUS (PU3NYECKUX BEITUINH, TIPH ITOM
BBIOMPATh ONTUMAJIBHBINA CIIOCO0 WM3MEPEHHUS W HCIOIh30BaTh W3BECTHHIE METOJIbBI
OILICHKHU TOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HMCIOJb30BAaHUEM MPAMbBIX
U3MEPCHHUI: TIPH OTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3yJIbTATHI
MOJIYYCHHOW 3aBUCHUMOCTH (DPM3MYCCKUX BEIUYHMH B BUIC TAOJHIl U TPaPHUKOB, IeIaTh
BBIBOJIBI 1O pe3yJIbTaTaM HCCIICTOBAHMUS,

coOmro/IaTh TpaBuia OE€30MacHOTO Tpyda MPU MPOBEACHUM HCCIEAOBAHUMN B
paMKax y4eOHOro DJKCIEpUMEHTa, Y4eOHO-MCCIEOBATEIbCKON U  MPOEKTHOU
JEATETPHOCTH C WCIIOJIb30BAaHUEM HW3MEPUTEIBHBIX YCTPOHCTB W J1abOpaTOpHOTO
000py1oBaHUs;

pemaTh pacy€THbIC 3aJlayd C SABHO 3aJIaHHON (PU3MUYECKOW MOJEIbI0, UCIIONb3Ys
¢u3NYecKue 3aKOHBI U TPUHIIMIIBI, HA OCHOBE aHAlM3a YCIOBHUS 3a/Jaud BBHIOUPATH
(UBUYECKYI0 MOJIENb, BBIICTATh (PU3MUECKHE BETUYHHBI U (HOPMYJIIbI, HEOOXOIUMBIC
TSI €€ pereHus, TPOBOIUTE PACUETHI M OLICHUBATH PEATbHOCTh TOJTYICHHOTO 3HAYCHUS
(hU3nYeCKOM BETUUYUHBI,

pemaTh KadeCTBEHHBIC 3a7a4yM: BBICTPAUBATHh JIOTUYECKU HEMPOTUBOPECUUBYIO
IIETIOYKY PACCYXICHUN C ONMOpOoM Ha M3YYCHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznyeckue sBJICHUS;

WCIIOJIB30BaTh TPH PEIICHWH yYeOHBIX 3aJad COBPEMEHHBIC HH(POPMAIMOHHBIC
TEXHOJIOTMH JUIsl TIOWCKA, CTPYKTYPUPOBAHUS, HWHTEPIIPETAIIMM W IIPEICTaBICHUS
y4eOHOW ¥ Hay4YHO-TIOMYJSpHOW HWH(OpMAIMK, TMOJYyYEHHONW W3  Pa3IUYHBIX
MCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH MOJTy4aeMyto HH(popMaIuio;

OOBSCHATH TPHUHIIMITBI JEHCTBUS MAIIWH, TPUOOPOB M TEXHHUUYECKUX YCTPOUCTB,
pasnuyaTh YCIOBHS UX 0€30MMaCHOTO MCITOJIB30BAHUS B IOBCEITHCBHON KU3HH,

MPUBOJAUTHh TPUMEPHI BKJIAJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0OBSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHUH;



UCTIOJh30BAaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B TOBCEIHEBHOUN KHU3HH IS
oOecnieueHrs 0€30MacHOCTM TpU OOpalieHMH ¢ MNOpudoOpaMu U TEXHUYECKUMU
YCTPOWCTBAMHM, JUISI COXpPAHEHHsS 3/I0POBBS W COOJIONCHUS HOPM DKOJOTHYECKOTO
TIOBE/ICHUSI B OKPYXXAOIIEH Cpeie;

paboTaTh B TPYIIIE C BHITOJHEHUEM PA3JIMYHBIX COIIMAIBHBIX POJICH, INIAHUPOBATh
paboTy TpyMNIbl, pPalUOHAIBHO paclIpelneisiTh OO0SM3aHHOCTH W IUIAHUPOBATh
AESITeTbHOCTh B HECTAHJAPTHBIX CUTYAIUIX, aICKBATHO OIICHUBAThH BKJIAJ KAXKJOTO U3
Y4aCTHHKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMOM TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHuepasiejioB U
n/n TEeMIIPOrpaMMbl

KoanuecTBouacoB

Bcero

KonTposbHbIepadoThI

Paznen 1. OU3UKA U METO/JAbI HAYYHOTI'O IIO3HAHUA

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE
(undposbie)

o0pa3oBaTebHbIEPECYPChI

11 ®u3uKa 1 METOABI HAYYHOT'O 5 bubnuorexa [JOK
' HO3HAHUS https://m.edso0.ru/7f41bf72
Hroronopaszaeny 2
Pa3znen 2.MEXAHUKA
bubmuorexa [JOK
2.1 K
vHeMatitia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aumamika https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
OCHOBBIMOJIEKYJIIPHO- bubnnorexka [HOK
3.1 . 9 1
KMHETUYECKOUTEOPUH https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBITEPMOHHAMIKIL 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTtHble COCTOSIHUS 5 bubnuoreka [IOK
' BeniecTBa. Pa3oBbie MEPEXOIBI https://m.edso00.ru/7f41bf72
Wroronopazneny 24



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

Paznen 4.9JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 DueKTpoCTatitia 10 https://m.eds00.ru/7f41bf72
42 [ToCTOAHHBIN NEKTPUUECKUI 12 bubnnoreka [JOK
' TOK. TOKM B pa3JIMuHbIX Cpeaax https://m.edso0.ru/7f41bf72
Hroromnopazaeny 22
PezepBHOeBpems 2
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

N KosnyecTBouyacon JIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (undposbie)
n/ Bcer  Konrtpoabubiepador IIpakTuyeckuepador
TEeMIIPOTrPaMMbI o0pa3oBaTebHbIEpeCyp
n 0 bl bl
Chl
Paznen 1.2JIEKTPOAUHAMHUKA
MaruauTHoerone. bu6mmoreka [IOK
1.1 11 1 3
DIIeKTpOMarHUTHASMHTYKIIHS https://m.edsoo.ru/7f41c97c
Hroromnopazaeny 11
Pa3znen 2.KOJIEBAHUSA U BOJIHbI
51 MexaHn4ecKue u 9 1 bubmuorexa [JOK
' AJIEKTPOMArHUTHBIEKOICOAHMS https://m.edsoo.ru/7f41c97c
99 MexaHnyeckue u 5 1 bu6mmoreka [IOK
' 3JIEKTPOMArHUTHBIEBOJIHBI https://m.edsoo0.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroronopazneny 24
Pa3nen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
OCHOBBICIENUATTBHOUTEOPUHUOTHOCUTEITBLHO bubnuorexa [JOK
3.1 4 1
CTH https://m.edsoo.ru/7f41c97c
Uroronopazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1
DIICMCHTEIKBAHTOBOHONTHKIL 6 https://m.edso0.ru/7f41c97c
4.2 Ctpoenunearoma 4 bubmuorexa [JOK



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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOESIPO 5

Hroromnopazaeny 15

Paznen 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK

51 https://m.edso0.ru/7f41c97c

DNEeMEHTBHIACTPOHOMUHU U aCTPOPHUUKH 7 1

Hroromnopazaeny 7

Paznes 6.OBOBIIAIOIIEE IOBTOPEHUE

bubmunorexa [JOK
6.1 OoobmaiomeenopTopere 4 https://m.edsoo.ru/7f41c97c
Hroronopaszaeny 4
PesepBHOEBpeMs 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !



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

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

®usuka, 10 kmacc/ Mskumes I'.4., bByxosues b.b., Corckuit H.H.; mon penakmueit [lappentreBoit
H.A. AxumonepHoe o0miectBo «M3marenbcTBo «IIpocBenieHuey

» Gusuka, 11 kmace/ Msxumes I'.J1., byxosues b.b., Yapyrua B.M.; nox penakiueit
[TapdentbeBoit H.A. Akninoneproe odmectBo «M3narenscTBo «IIpocBemienue»

O6pa3zoBaTenbHBIN HAOOP 10 MEXaHHUKe, MEXaTpOHUKe U poboToTexHUKH Ha 6a3e Touku Pocta

[Tocobue mns moaroroku k EI'D mox pepakumeit M.1O. [lemunoBoit
METOANYECKHUE MATEPHAJIbBI JIUIAA YYUTEJIA

®wuzuka, 10 xknace/ I'.5.Msxkumes, b.b. byxosues, H.H.Cotckuii. Yuebuux amns
o0mieoOpa3oBaTenbHbIX Opranusanuii. ba3oselil ypoBenb. MockBa. 3narenscTBo
«IIpocenieHuey.

» ®usuka, 11 knacc / I'.Sl.Mskuies, b.b. byxosues, B.M.Uarypun. YueOHuk asns
o01eoOpa3oBareIbHBIX Opranusanuid. ba3oselil ypoBenb. MockBa. 3narenbcTBo
«IIpocsemieHue».

» .CoopHuk 3anay no ¢uzuke 10-11 kmaccer (ABTop O.U. ['pomoBIIEBa)

* [Tocobue nns moaroroku k EI'D nmox penakuueit M.1O. Jlemuniooit

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

1. http://nsportal.ru - couunanbHas ceTh pabOTHUKOB 00pa30BaHUSL.

2. http://markx.narod.ru/pic/ - pusuka B mkoue.

3. http://festival.1september.ru/articles/ - pectuBanp negaroruyeckux UaeH.
4. http://www.fizika.ru/ - caiit st yuureneit pU3MKK 1 UX yICHUKOB.

5. http://lwww.physics.ru/ - matepuansl o ¢pusuke.



6. www.ege.edu.ru - uadopmarmonnsiii mopran EI'D Xusas ¢usuka: o0ydaromias mporpamma.
http://www.int-edu.ru/soft/fiz.html

7. Ypoxku ¢usuku ¢ ucrionb3zoBanueM MHTepHera. http://www.phizinter.chat.ru/

8. ®uzmka.ru. http://www.fizika.ru/

9. ®usuka: KoyIeKus onbIToB. http://experiment.edu.ru/

10. ®uswmka: 3nmeKTpOHHAs KOJUIEKIUs onbITOB. http://www.school.edu.ru/projects/physicexp

11. Karamnor cchiiok Ha pecypcbl o usuke http://www.ivanovo.ac.ru/phys

12. BecrmaTHbie oOy4aromye mporpammel Mo ¢gusuke http:// www.history.ru/freeph.htm

13. Jlaboparopubie paboThI o ¢usnke. Bupryansabie 1aboparopusie padboTsl. http://phdep.ifmo.ru
14. Aanmanus pU3HYECKUX MporeccoB oObsicHeHUsIMHE. http://physics.nad.ru

15. ®usnueckas sanmkiIoneaus http://www.elmagn.chalmers.se/%7eigor



