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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Ttakxke ¢ yd€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnuka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu o0yueHun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOIX0/a.
[Tporpamma no ¢usuxe coorBeTcTByeT TpedboBaHusiM ®I'OC COO k mraHupyeMbiM
JUYHOCTHBIM, TIPEJIMETHBIM U METaIlPeIMETHBIM pe3yjIbTaTaM OOyUYeHHS, a TaKKe
YUUTHIBAET HEOOXOJAMMOCTb peaju3aldh MEXIPEIMETHbIX CBs3ed (QU3MUKH C
€CTECTBEHHO-HAYYHBIMH yYeOHBIMU MpeaMeTaMu. B Heill onpenensitoTcss OCHOBHBIE
e U3ydeHus (GU3MKU Ha YPOBHE CpPEeHEro 0o011ero oopa3zoBaHus, MIaHUPyeMble
pe3ynbTaThl  OCBOEHUS Kypca (U3MKHU: JUMYHOCTHBIE, MeETaIlpeJIMETHbIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHCJI€ PEeIMETHBIE Pe3yIbTaThl [0 TOJaM 00yUYEeHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECCTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LLkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3y4yaeMbIX XHMHEH, OMOJIOTHEeH,
bu3mueckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne  (U3MYECKUX 3HAHWUW  ONpenNeNsieT XapakTep W pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTUHN B chepe IHEPTreTHUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHHs HOBBIX MAaTepUaJIOB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. M3ydenue
(¢u3UKN BHOCUT OCHOBHOM BKJIaJ] B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KAPTHUHBI
Mupa oOydJarommxcs, B (OPMUpPOBaHWE YMEHHH NPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPHU BHIMIOJHEHUN UMW YI€OHBIX HCCIIEOBAHUIA.

B ocHoBy Kypca ¢u3uku 11 ypOBHS CpeHEero o01iero oopa3oBaHus MOI0KEH
pAI Uael, KOTOpbIe MOYKHO PAaCCMATPUBAThH KaK MIPUHIUIIBI €r0 MOCTPOESHUSI.
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Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3lesnoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUHU, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(U3MKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU TpoOiieMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C IIMPOKUM KPYrOM TE€XHUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN H3YUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM TMpobiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEJAHEro OoOIIero
oOpa3zoBaHus SBISOTCA (u3uveckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IPEACTABIEHUAX O PUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHIL, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBICHUM U MPOLIECCOB).

CHCTeMHO-IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaronimxcs.
Jl1s1 6a30BOTO YPOBHS Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMbI (PPOHTAIHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX PabOT, KOTOPHIE B IPOTrpaMMe
no (usuke 0ObEIWHEHBI B OOIMIUN CHUCOK YUYEHHYECKUX MPAKTHUYECKUX pPaboT.
Bbinenenne B yka3aHHOM IepedHe J1a0OpaTOpPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKAMHU 00pa30BaTeIbHOIO Mporecca
UCXO/sl U3 OCOOCHHOCTEH IMJIaHHUPOBAHUS W OCHaleHHUs KabuHera ¢usuku. Ilpu
TOM O0ECIeYuBaeTCsl OBJIAJECHUE OOYYaIOIIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE HM3MEPEHMs, HCCIEAOBAHUS 3aBUCUMOCTEN (PU3NYECKHUX BEJIIMYUH U
ITIOCTAHOBKY OIIBITOB 110 IIPOBEPKE MPEI0KEHHBIX THIIOTES.

bonpmoe BHUMaHue yAesseTcs PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3aa4.
ITpu 3TOM J171s1 pacU€THBIX 3a7]a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KakK M3 OJHOIO pasjesia Kypca, TAK U HWHTETPUPYsS 3HAHUS W3
pa3HbIX pa3zenoB. [ KauecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha

53



OOBSCHEHHE MPOTEKaHUs (PU3MYECKHX SBJIECHUH W MPOLECCOB B OKPYKAIOIIEH
KU3HU, TpeOyrommue BblOOpa (U3MYECKOW MOJAENU [Jisi CUTyalud HPAKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBuu ¢ TpedoBanusmu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecrieueHuIo y4eOHOro mpoiecca 0a30BbIi ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIero oO0pa3oBaHMs JOKEH HM3Yy4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKJIa. B xaOuHeTe (QU3MKH AOMKHO OBITH HEOOXOAUMOE
nabopaTopHoe OOOpYAOBaHHE JJI BBINOJIHEHHUS YKa3aHHBIX B Iporpamme [0
($u3MKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JlemoHcTpanmoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHLMIIOM MHWHUMAJIbHOM JOCTAaTOYHOCTH W OOECHeYMBaeT MOCTAHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpAalUi is
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHUM M  TPOLECCOB, OMIHUPUYECKUX H
(GyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE [IJISi YYEHHYECKHMX MPAKTHUYECKUX padoT
dopMupyetcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTHuyecKue KOMIUICKTHI
7abopaTopHOro 00OpPYAOBaHUS JOJKHBI OBITH IOCTPOEHBl Ha KOMIUIEKCHOM
UCMOJIb30BaHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAaKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

e (QopMHpOBaHHE HHTEpPECa U CTPEMJICHHS OOYYaIOMUXCA K HAyYHOMY
U3YyYEHUIO TMPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEI];

e DPa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIE MMO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHPOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (dopMUpOBaHHE YMEHUH OOBACHATH SBJICHUA C HCIOJb30BaHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX IOKA3aTENIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU Uil Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH.

JlocTrkeHue 3TUX Liejell 00ecneunBaeTcs PEelIeHuEeM CIEAYIOIUX 3a1ad B

npolecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHUs:

e TPUOOpETEeHHE CUCTEMBI 3HaHUH 00 00IIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpUAX, BKIIOYAas MEXaHHKY, MOJIEKYSIpHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKH;
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e (opmMupoBaHHE yMEHUH NPUMEHITh TEOPETHUUYECKUE 3HAHUSA IS
0oObsSICHEHUs (PUBMYECKUX SBJICHUM B TMPUPOJEC U M NPUHATHS
[IPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIMYHbIX 3a/Jad C SBHO 3aJaHHOM
¢u3znueckoll MoOJEeNbIo, 3ajay, MOAPa3yMEBAIOUIUX CAMOCTOSTENIBHOE
co3gaHue puU3NUEeCKO MOJEINH, aJIeKBAaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

e OBJAJECHHE METOJAMH CaMOCTOSITENIbHOIO TUJIAHUPOBAHUS U TMPOBEACHUS
(Gu3MUeCcKrX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(OopMmanuu,
OTIpeJIENICHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCIIOBUMU JJIsl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIETro
oOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamme Mo (U3MKE TMepeyeHb Ja0OPaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€NaeT BBIOOP
NPOBEJICHUsT JIa0OPAaTOPHBIX pPabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIIXCS.
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COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka 1 MeTOAbl HAYYHOT'0 TO3HAHMS

®usuka — Hayka o npupozae. HaydHble MeTObl NO3HAHUSA OKPYKAIOLIETO
MHupa. PoJib 3KcriepruMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUECKUX SIBIEHUH M mpoleccoB. HayuHble rumnotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOM AEATEIbHOCTHU JIFOJIEM.

Llemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKECHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJIMHAT.
CiioxeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsSMOJIMHEHHOE IBIKEHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MNYyTH U TEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuposmmueitHoe gpuxeHue. JIBHKeHHEe MaTEPUAIbHOM TOYKH MO OKPY>KHOCTH
C TIOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAS CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHU4Yeckne YCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIHIAOMETP,
JIBUKCHUE CHAPAJOB, LICMTHBIC U PEMEHHBIE MTEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBbI OTCUYETA, WJUIIOCTPALMS KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHue IBMKCHUH C MCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Teq B BO3AyXE U B PA3PEKECHHOM IPOCTPAHCTBE.
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HaGmionenue naBuxeHusi Tena, OPOIIEHHOrO MOJA YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenue ckopocT Ipu ABUKEHUHU 1O OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHONIEHHMS MEXAY NYTSAMH, MPONUJCHHBIMU TEIOM 32
MOCJIEJIOBATEIILHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHH MpPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUXKEHUS IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipuaiunn  otHocurenbHOCTM  ['ammnes.  IlepBeii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MarepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtarotreHus. Cuna Tsbkectd. IlepBas KocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBH>KEHUU TeJa B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE M BpaniaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckue ycTpoWCTBA M NPAKTUUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi
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N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pPE3UHOBOM 00pas3iie, OT ux AedopMaln.

HccnenoBanue yciioBUl pPaBHOBECHS TBEPAOrO TENA, HWMEIOMIETO OCh
BpalleHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHONM Touku. Teopema 00 H3MEHECHHH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas DHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedopMUpoBaHHON NPYKHUHBL. [loTeHIIMaNbHAS YHEPTUS Tela BOJIU3H MOBEPXHOCTH
3eMIu.

[ToTeHnnanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUABHBIX CHJI C U3MEHECHHEM MEXaHUYECKON YHEPTUU CUCTEMBI TEJI. 3aKOH
COXpaHEHHs] MEXaHUYECKOU dHEPTHUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoucTBa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, BUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMATBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPrUuu
T€Ja Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U TEPMOJANHAMHUKA
Tema 1. OcHosbl MONEKYNAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenecTBa. MOJEIN CTPOCHHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl MoJiekyii. KonmdectBo BemecTBa. [loctosaaas ABorajpo.

53



TemmoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  upeampHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUHM HACaIbHOro raza. AOCONIOTHas TeMmmepaTrypa Kak Mepa
CpellHEe KWHETHYECKON HHEpruM TEeIJIOBOTO JBWKEHUs dactull rasza. lllkama
temrieparyp KenbBuHa. 1'a3oBbeie 3akoHbl. YpaBHeHue MenneneeBa—Kianeipona.
3akoH [lampToHa. M30mponeccsl B HICABHOM Ta3e ¢ MOCTOSHHBIM KOJHWYECTBOM
BemiecTBa. ['paduueckoe mpencTraBieHUE H30MPOLIECCOB: H30TEpMa, H30X0pa,
uzobapa.

TexHuuyeckre ycTpoilcTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHUIA.

OnbiThl 10 MU PY3UHN )KUIAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO ABUKECHUS.

Mopaens onbita HTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYyILIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO31yXa B KJIAaCCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOuUHAMUKU

TepMoauHamuueckass cucteMa. BHYTpeHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U CTIOCOOBI €€ m3MeHeHus. KommuecTBo TermnoTel U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HJeallbHOro  Tra3a.  Buasl  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3TyUYEHUE. Y IeIbHasd TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEMmIoTh Npu TEIUIONepeaaye.

[Tonsitue 006 aamabatHomM mpormecce. l[lepBblli 3aKOH TEPMOJMHAMHUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBble  MamuHbl.  [IpUHOMIIBL  OEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mnonae3Horo
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nevictBus TermoBod Mammebl. [lukn KapHo u ero xosd@uiueHT moiae3Horo
JNEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TEINIOIHEPTETUKH.

TexHuuecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTENb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku u3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHnne BHyTpeHHEN SHEPruu (TeMIIepaTyphl) Teaa P TeIloneperaye.

OmnbIT 110 a11abaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENIS BHYTPEHHETO CTOPaHusl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenune yaeapHONU TEMI0EMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. DPazoevie nepexoonvl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kurneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypPbl KUTICHUS OT JaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBinenue wu
KpUCTaITU3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEMIIOBOTO OanaHca.

TexHudyeckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kurnienune npy noHM>KEHHOM J1aBJICHUH.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
DnexTpusanus Tell. DIeKTPUIECKuii 3apsi. J[Ba BUIa dIEKTPUIECKUX 3aPSI0B.
[IpoBogHWKHM,  AWAIEKTPUKA W TOJYNPOBOAHUKH. 3aKOH  COXPaHCHHS
AIEKTPUYECKOTO 3apsija.
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B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbIl JIEKTPUUYECKUM 3apsi.
Onekrpuueckoe rmone. Hanpsk€HHOCTh — dyekTpudeckoro mois.  lIpuHiun
CYIIEpHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocratuueckoro nosst. [lorennuan. Pa3HocTh MOTEHIIMAIIOB.
[IpoBOAHMKM W [MAJIEKTPUKUA B 3JIEKTPOCTaTHUYECKOM Toiie. [(uanexrpuyeckas
ITPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

TexHuuyeckne yCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMUPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUIECKOM IOJIE.

DneKTpocTaThuecKas 3anuTa.

JIMBNEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUd TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTpUYECKOE CONPOTUBICHUE. YAEIBHOE CONPOTUBIECHUE BEIIECTBA.
IlocnenoBarenpHOE, IapaJLIEIBHOE, CMEIIAHHOE COEIUMHEHHUE IIPOBOJHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIAsl CHJIa U BHYTPEHHEE CONPOTHBICHUE HMCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKkTpudeckoil renu. KopoTkoe 3ambIkaHue.

DONEeKTpOHHAs ~ NPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIPUMECHAs MIPOBOJAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.
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ONEeKTpUYECKMA TOK B  pAacTBOpax M  paciulaBax  dJIEKTPOJIMUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALNA. DIEKTPOIIN3.

DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHECHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOJHUKOBBIN IHOI, TaJbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS LUIMHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOe COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIEKTpoABWKYLIEH cuibl. KoOpoTkoe 3ambIKaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBJICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii skcnepumenm, 1abopamoprsie pabomol

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4ETOM COJEPIKATEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMud MaTEMAaTHKH,
Ouonoruu, XUMHUH, Teorpadu U TEXHOJIOTUH.

Meowxcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SBICHUE, HAay4HbIH (akT, rumore3a, (HU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAONIOJEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIENIb, H3MEPEHHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUYECKHUE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTIOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mmexanndeckoe NBIKEHWE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.
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Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MACCA, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, :KUIKOCTEU U Ta30B,
AJEKTPUYECKUE  CBOMCTBA  METAJJIOB,  JJICKTPOJIMTUYECKAs  JIUCCOLMALIMA,
rajbBaHUKa.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MNOAIIMIIHUKH, HCIOJb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKasl 3alliTa, 3a3eMJICHHE JJICKTPONPUOOPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[TocTosiHHBIE MarHUTHL. B3auMoaelicTBiE MOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKIMU. [[pUHIMT Cynepno3uuy MarHUTHBIX MOJEH.
JluHMM MarHuTHOW WHAYKIUHM. KapTMHa JWHUNA MarHUTHOM WHIAYKUIUAHW TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MarHutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJisi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KAaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HallpaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1ojie. PaGoTa cunsl JlopeHma.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
UHIYKIUHU. OJIEKTPOABHXKYIIAs CWIA MWHAYKUWHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuun Gapanes.

BuxpeBoe »anekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUHUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KaTYIIKK C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
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TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: II0CTOSIHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMYM MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME IIEKTPOMArHMTHOU UHIAYKIIUU.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYIIEH CHJIbI MHAYKUMU OT CKOPOCTH WU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBiieHne caMOUHYKIWH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO IO KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanve siBIEHUs DJIEKTPOMArHUTHOW UHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHumusle Kojaeoanus

KonebarensHass  cucrema. CBOOOmHBIE  MEXAaHUYECKHE  KOJICOAHUS.
I"apmonndeckue konebanus. Ilepuon, vactora, ammudtyga u ¢aza KoineOaHUH.
[IpyxuHHBIN MasgTHUK. MaTeMaTHU4E€CKUH MAsiTHUK. YpaBHEHUE TapMOHUYECKUX
kosneOanuii. [IpeBpalnenue SHepruy Mpu TAPMOHUYECKUX KOJISOaHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATbHOM KOJeOaTeNTbHOM KOHType. AHAJIOTHUA MEXKIYy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIME KoneOanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUU B UJCATHHOM KOJIEOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeIHY)I€HHBIE 2JI€KTPOMATrHUTHBIE KOJICOaHN.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIMTYJHOE W JEUCTBYIOIIEEC 3HAYEHWUE CHIIBI TOKa W
HATPSHKCHMSL.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPTrUU. DKOJOTUYECKUE PUCKH MPHU MPOU3BOJACTBE dJEKTpodHEepruu. Kymprypa
MCITOJIb30BAHUS DJICKTPOIHEPTUH B MIOBCETHEBHOM KU3HHU.
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TexHuyeckue yCTpOMCTBA U IPAKTHUYECKOE IPUMEHEHHUE: DICKTPUYCCKUUI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojieOaTeIbHONM CHUCTEMBbI (MPYXUHHBIA WA
MaTeMaTHYeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanrie CBOWCTB BBIHYXJACHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAPSDKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpum mocinenoBaTENbHOM COEAMHEHWUM PE3UCTOpPA, KaTYIIKU
WHJYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUO/A MalbIX KoleOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

NccnenoBanne nepeMEHHOTO TOKA B LIEMU U3 MOCIEI0BATEIbHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, YyCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJiHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
Nurtepdepenmus n nudpakiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYECHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B snekTpomaruutHoil BoiiHe. CBOWMCTBA
AIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MPEIOMIICHUE, MOJsApu3anus, JudpaKius,
unTepdepennrsi. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTpPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[IpuHUMIIBI pagUOCBA3U U TEAEBUICHUS. Panuonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M MNPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIUILIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-niedn.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE TTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Koneoburomeecs Te€10 Kak HCTOYHUK 3BYKA.

HaGnronenre orpakeHust U MpesioMIICHUS] MEXaHUYECKUX BOJIH.

53



HaGmonenue natepdepeHunu u 1uppakin MEXaHMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmionenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYIO0N U
4acTOTOH KoJieOaHuH.

HccnemoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, ITPEIIOMIIEHHUE,
noJispu3anus, 1udpaxius, nHTepdepeHuns.

Tema 3. Onmuxka

I'eomerprueckass onrtuka. lIpaMoiauHENHOE paclpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpee. JIyu cBera. ToueuHbI HCTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbI oTpaxkeHusi cBera. [locTpoeHue n3o00paxxeHuil B
IUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIeHUs cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiienusi. [lonHoe BHyTpeHHee oTpakeHue. IlpenenbHbI yroa MOIHOrO
BHYTPEHHET'O OTPaKEHUS.

Hucnepcust cBeta. ClnoxHbI cocTaB 6enoro ceta. LIBeT.

Cobuparomue 1 paccenBarolue TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHue
U ONTHUYECKAasl CUiia TOHKOM JuH3bI. [locTpoenne n3o0paxeHnil B coOMparomux u
pacceuBaromux JinH3ax. PopMysa TOHKON JUH3bI. YBeJIUYEHUE, JaBAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTUKHU.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hubpakuus cBeta. JudpaxinmoHHas peméTka. YcCiIoBHE HAOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NAaJE€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne ycTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOEe BHYyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHnue cnexTpa ¢ MOMOIMIBIO IPU3MBI.
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[Tony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKU.
HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokazaresns NpeJoMIIEHUS CTEKIIA.
HccnenoBannie cBOMCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cIeNMATBHON TEOPUH OTHOCUTEIBHOCTH

['paHuLIbI MPUMEHUMOCTH KJIacCUYecKoi MexaHuku. [locTynatel crienuanbHOM
TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETa B BaKyyMe,
OPUHIIMIT OTHOCUTENIbHOCTH DUHILITEHHA.

OTHOCUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHU U COKpAlllEHUE
JUTMHBI.

DHeprusi 1 UMIYJIbC PENSATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ SHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTHs
TIOKOSI.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOU. DHEPrus
U UMITYJIbC (HOTOHA.

OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dotoadpdexra. YpaBHenue DiHmTerHa s Gorodrddekra. «KpacHas rpaHuUIia
dboTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpocTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOAIEMEHT,
dboTomaTunK, colHeUHas O6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceetoguog.

Conneynas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mogmens aroma. lloctynater bopa. M3nydyenume u mnormiomeHue
(GOTOHOB TpW Mepexojie aroMa C OJHOTO YPOBHS DSHEPrUM Ha Apyrou. Bumawl
criekTpoB. CIIEKTp YpOBHEW SHEPTUHU aTOMa BOAOPO/A.
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BonHoBeie cBolicTBa yactull. Bomusl ne bpoitnsa. KopmyckyiisipHO-BOJIHOBOM
Iyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHUE.
TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mognens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenue nuHedyaThiX COEKTPOB U3ITYUYECHHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
HaGmonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdopa o onpeneneHno coctaBa paguoakTUBHOTO
wanydyeHusi.  CoiictBa  anbda-, Oera-, TamMma-uzinydeHus.  BrusHue
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHE TpoTOHAa M HeuTpoHa. Hykmonnas mopens sapa ['eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.
Anbda-pacnan. DIEKTPOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJuOaKTUBHOrO pacnaja.
DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl aapa.
Snepnbie peakuuu. [lenenre u CUHTE3 slIEp.
Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobieMbl W TEPCHEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIIEMEHTAPHBIX YaCTHII.
dyHaaMeHTaIbHbIe B3auMOACHCTBUSA. EAMHCTBO (hr3ndeckoit KapTUHBI MUPA.
TexHuueckne ycTpoHCTBa U MPAKTUYECKOE NMPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BuTUs acTpoHoMUH. [IpukianHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMHH.
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Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mctounuk sHepruu CosiHIA W 3BE3.
3BE3M1BI, MX OCHOBHBIE XapPAaKTEPUCTUKH. [[narpamMma «CHEKTpajJbHBIA KIacC —
CBETUMOCTB». 3BE3/AbI TJIABHOW IOCIEI0BATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIABHOM MOCJIEA0BATEILHOCTA. BHYTpeHHEe CTpoeHHuE
3BE31. COBpEMEHHBIEC MPEJCTABIECHUS O MPOUCXOXKICHUU U 3Boitonnu CoiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii [Iyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNamaktuke. Tunbl ramaktuk. Pagroranaktuku u kBazapbl. YHEpHBIE ABIPHI B Ipax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HaGmronenust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOXKEHUH I ONpe/ieNieHUs MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1sl CEBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTu.

O600maromnee MOBTOpPeHUE

Pons ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIEHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJI0BeKa, POJIb U MECTO (PU3UKU U
ACTPOHOMHH B COBPEMEHHOW HAyYHOW KapTUHE MUpPa, POJib (PU3NIECKON TEOPHH B
dbopMupOBaHUY MPEICTABICHUH 0 PU3HMUECCKON KapTHHE MHPa, MECTO (PU3HIECKOM
KapTUHBI MHpa B 00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHS B 11 kitacce oCyIIECTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBS3€d C KypcaMH MAaTEMATHUKH,
OWoNOTrNY, XUMHH, TeoTpadu U TEXHOJIOTUH.

Meowxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHWE CHUCTEMBl YPaBHEHHM, TPUTOHOMETPHUECKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBI M MX MPOEKUMH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
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MIPOU3BOJIHBIE 3JEMEHTapHbIX (YHKIMI, NPHU3HAKU MOJ00HSI TPEYroJbHUKOB,
onpeesieHne MIoAau MI0CKUX GUryp u oobEmMa Ted.

buonozus: »nexkTpuyeckue SBICHHA B JKUBOM MpPHUPOAE, KojeOaTellbHbIe
IBW)KCHUS B )XKMBOW NPUPOJE, ONTUYECKUE SIBICHUS B )KUBOU IPUPOJE, AEHUCTBUE
paguanyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAIIIMYECKasl CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTAJUTMUECKON PEIIETKH, CIEKTPAJIbHBIN aHAIN3.

l'eocpaghusi:  marHuTHBIE TIONMIOCA 3€MIIM, 3aJIeKW MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTHU, MPEACKA3aHUE 3EMIIECTPSICEHUIA.

Texnonocus: JMHUU DIIEKTpOIEpead, TIEHEPATOpP IIEPEMEHHOIO TOKA,
AIEKTPOIBUTATENb, WHAYKIIMOHHAS II€Yb, pPaaap, pPaAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs OMNTHKA,
coJiHeYHas Oarapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECNEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTCIIBHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay TOIKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU I€STEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaIaHCKOro BOCIMTAHUSA:

c(hOopMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEpECAX I'PaKIaHCKOIrO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHHUE B3aUMOJIECTBOBATH C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOopMHUPOBAHHOCTh POCCUICKON TPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHSI;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUSA:

3CTETUYECKOE OTHOLIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIEeTro (PU3NYECKON HAYKE;
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5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3InyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YuCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHUE TIJI00aIBLHOrO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOIIEN CPEJEC HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJOIMYECKOW HampaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENBCKYIO IESITEIbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
OmnpeAeisaTh ILENU ACATCIIbHOCTU, 3aJaBaTh IMapamMeTpbl W KPUTEPUU HX
JIOCTHKCHUS
BBISIBIIATH  3aKOHOMEPHOCTH M IPOTUBOPEYHST B  PacCMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JESITEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAWHUPOBATH 1 BBIMOJHITH Pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMOJICCTBHUS;
pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieoBaTejIbCKue 1eCTBHA .
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BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHCH, KIIIOUCBHIMA TOHSITHSIMU M METOJAMHU
(u3nUecKOl HayKu;

BJIJIETh HaBBIKAMH Y4E€OHO-HCCIIEOBATENICKON M MPOCKTHON JEITEILHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pEIHICHHs 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB ITO3HAHHSI,

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAlN, TPEOOPa30OBAHUI0 M TPUMEHEHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIUsX, B TOM YHCJIE TIPHU CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (DU3HKHU;

BBISBJISATh TPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3MpOBaTh 3aJ/ady,
BBIJIBUTATh TUIIOTE3Y €€ pelIeHUs, HAaXOAUTh apTyMEHTBI JIJIS JIOKa3aTEIbCTBA CBOUX
YTBEPIKJICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJC PCIICHHUS 3aJaddl  PE3yJIbTaThl,
KPUTHYECKU OIICHHBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATh U3MECHECHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
JCSATEIBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYaIIUsM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3ZHEEATETHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, IOMYCKAIOUIME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TMOJy4YeHUs WH(opManuu (U3HUEeCcKOro CoAep>KaHus U3
UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIHLHO OCYIIECTBIATh TOUCK, aHaJIM3,
CUCTEMATH3alMI0 W HMHTEPIpPETAli0 MHGOPMAIMK Pa3IMYHbIX BUIOB U (HOpM
MIPEICTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWU KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBbIX M AITHYECKUX HOPM, HOPM HWH(MOPMAIIMOHHON
0e301acHOCTH;

co37aBaTh TEKCTHI (PU3MYECKOTO CONIEpKaHUS B PA3NMMUHBIX (popmaTtax c
y4€TOM Ha3Ha4YeHUS WH()OpPMAIUU U TIEJIEBOM ayJUTOPUHU, BHIOUPAs ONTUMATHHYTO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:
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OCYIIECTBIISITh OOLIEHUE HA YPOKaxX (U3MKHU U BO BHEYPOUHOU JESITEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOH(QJIMKTHBIX CUTyalludi W  CcMsr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJI30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4ETOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOI'0 YIEHA KOJUIEKTUBA;

IIPUHUMATHh  L€Id  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUSA 10 €€ JOCTHKEHHUIO: COCTaBJIATH IUUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOMU paboThI;

OILICHMBATh KAYECTBO CBOET0 BKJIAJIa M KAX/I0I0 yYaCTHUKA KOMAH bl B OOIIHiA
PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3WULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATEIBLHYIO NIEATENLHOCTh B 00JIaCTU
GU3UKM M aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh W (HOPMYJIHPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATETIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHIA;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

JlenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JSPYIUIMA B 00IacTH
(GU3HUKHU, TOCTOSTHHO TMOBBIIIATH CBOM 00Pa30BaTEIBHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJLIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B JIESITEIHbHOCTD,

OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;
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BJIQJICTh  HABbIKAMU  TO3HABATEIBPHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBUA M MBICTUTEIBHBIX TIPOIECCOB, WX PE3yJHTATOB W
OCHOBAHU;

UCIIOJIb30BaTh MPHUEMBI pedIICKCHH I OLIEHKH CUTYallud, BHIOOpAa BEPHOTO
pEIICHHS;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

NPUHAMATh MOTHBBI M apryMEHTBl JAPYTHX IMIPH aHAIU3E pPEe3yIbTaTOB
NESATEITBHOCTH;

NPUHUMATH CeOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TPH aHajIu3e pPe3yJIbTaToOB
NESATEITBHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporiecce 1OCTHKEHUS TUYHOCTHBIX PE3YIbTATOB OCBOSHUS ITPOTrPAMMBI T10
¢usMKe I ypOBHA CpeAHEero oOmiero oOpa3oBaHMS Yy  OOyYarOIIMXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPE IO Iar afoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HANpPaBICHUS Pa3BUTHUA COOCTBEHHOW SMOIIMOHAIBLHON CeEpHI,
OBITh YBEpEHHBIM B cele;

CaMOpETryJTUPOBaHMs, BKJIIOYAIOIIEIO0 CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEJEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATBFHBIM U3MEHEHUSIM U MIPOSIBISTH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeN U
ycIrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHS W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSIHHE
JIpYTHX, YYUTBIBATH €ro TPH OCYIIECTBICHWHU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI
K koniy o6yuenus B 10 kiaacce npeaMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPa, B PAa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON 1€ TEIIbHOCTH JIFOIEH;
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YUUTHIBATh TpaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJICTEH:
MartepualibHasi TOYKa, HHEpIMajdbHas CUCcTeMa OTCUYETa, aOCOMOTHO TBEPAOE TENO,
WJIea’bHbIN a3, MOJEIM CTPOCHUS I'a30B, KUIAKOCTEN U TBEPABIX TEJI, TOYCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU PEIIeHUU (PU3HUECKUX 3a]1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHHWKHU, MOJIEKYJISIPHO-KUHETUUECKON TEOpUHM CTPOCHHS BEIEeCTBA U
AIEKTPOAMHAMUKHU: PABHOMEPHOE ¥ PABHOYCKOPEHHOE MPSMOJIMHEHOE JIBIKCHUE,
CBOOOJIHOE TaJIeHUE TeN, JBMKCHHE MO0 OKPYKHOCTH, WHEPIIHs, B3aUMOJCHCTBHUE
Ten, auddy3us, 6pOyHOBCKOE JBIKEHUE, CTPOCHHUE >KUAKOCTEH U TBEPIBIX Tel,
u3MeHeHrne o0bEMa TeNl MpU HarpeBaHWM (OXJIAXKICHUH), TEIJIOBOE PaBHOBECHE,
UCIapeHue, KOHJACHCAlUs, IUIaBJICHUE, KPUCTA/UIM3allvs, KUTICHUE, BIIAXKHOCTH
BO3JlyXa, MOBBINICHUE JABJIEHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJIE,
CBSI3b MEXKIY MapamMeTpaMu COCTOSIHHS ra3a B M30IMpPOIeccax, dJAEKTpU3aIus Tedl,
B3aUMOJICVCTBUE 3aPAI0B;

OTHUCHIBATh MEXaHUYECKOE JIBIKCHUE, UCIMOIb3Yysd (U3UYCCKUE BEITUUYUHBI:
KOOpJIMHATa, IMYTh, IEpPEMEIICHHEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cua,
UMITYJIbC TeJa, KMHETHYECKasl dHEPTusi, MOTCHIIMAIbHAs dHEPTUsl, MEeXaHUYeCKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICII HCTOJB3yeMbIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HaXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (DU3WYECKYIO BEJIUYUHY C JIPYTUMH
BEJIMUMHAMH;

ONUCHIBATh H3YYEHHbIC TEIUIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3Ysl (U3MYECKHE BEIWYMHBI: JaBJICHUE Tas3a, TeMIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTMYECKOTO JABMXKEHUS MOJIEKYJ, CpeAHEKBaJApaTUYHAS
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPCHHSS HHEprHs, paboTa rasa,
KO3 (PUIIMEHT TIOJIE3HOr0 JICMCTBUS TEIUIOBOTO JBUTATENISA, TPU ONMUCAHUM
NPaBUIBHO TPAaKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEeMBIX BEJIHWYMH, UX
0003HaYCHUSI W CIWHMIBI, HAXOAUTh (OPMYNBI, CBSA3BIBAIOIIKME JTAHHYIO
(U3UYECKYIO0 BEIUYMHY C IPYTHMHU BEJTUUYNHAM;

OMNHUCHIBATh U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEIIECTBA U AJICKTPUUYECKHUE
SBICHUS (TIPOIIECCHI), UCTIONB3Ysl (PM3UUCCKUEC BEIUYHMHBI: dJICKTPHUCCKUN 3apsi,
3JIEKTPUYECKOE T0JI€, HAMPSHKEHHOCTH IOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHIMATIOB;
IPU  ONHCAaHWHM TIPAaBUJIBHO TPAKTOBATh (U3UYCCKUH CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUsS W EAWHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (QU3NYECKYIO BEIMUMHY C APYTUMHU BEJIMYMHAMU;

aHAJTU3MPOBATh (PU3MUYCCKHUE MPOIESCCHl W SBICHUS, HUCIOIB3Ys (PU3HUECKUe
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXpaHEHMS MEXaHHMYECKOM DSHEPIrHH, 3aKOH COXpPAaHCHUS WMITyJbCa,
MPUHIMI CYNEPHO3UIIMK CHUJ, TPUHIIUIT PABHOIPABUS HHEPIUAIBHBIX CHCTEM
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oTcu€Ta, MOJEKYJSIPHO-KHHETHUYECKYI0 TEOPHIO CTPOSHHUS BEIIEeCTBA, Ta30BhIC
3aKOHBI, CBS3h CPEIHEH KMHETHYECCKOW SHEPTHH TEIJIOBOTO JBYHKCHHS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, TpuW STOM pa3inyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKEHUE W YCIOBHUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

O0OBSCHATH OCHOBHBIC TIPUHIIHITBI ICWCTBUS MAIIIUH, IPUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3indaTh yCIOBUS WX 0€30MaCHOTO MCIOJIB30BAaHUS B TIOBCETHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HMCCICIOBAHUIO (PU3HMYCCKUX SBICHUU W
IPOIIECCOB C HCIOJB30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU ITOM
dbopmynupoBaTh NpodiieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY M3 MPEIOKEHHOTO 000PYI0BaHMSI, IIPOBOJIUTH OIBIT ¥ (POPMYITUPOBATH
BBIBO/IBI;

OCYIICCTBIISITH MPSMBIC U KOCBEHHBIC U3MEPCHUS (PU3HUCCKUX BEIUYHH, TIPH
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHUS W WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX H3MEPEHHM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(uKcUpoBaTh PE3yJIbTATHI MOTYUYEHHON 3aBUCUMOCTU (PU3NYECKUX BEJIMUMH B BUJIE
TabJIUIl U TpaUKOB, A€NaTh BEIBOBI IO PE3yJIbTaTaM HCCIIECIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN MCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON M TPOEKTHOU
JESTEIHHOCTU C WCIOIB30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOpPHOTrO
000py10BaHMS;

pemars pacuy€THbIE 3a7a4¥ C SBHO 33JJaHHOW (U3UYECKOW MOJICIbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUA 3aJa4H
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUUYUHBI U (POPMYIIBI,
HeoOXonuMble NIl €€ pEeIIeHUs, MPOBOJAUTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HMUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPANBATh JJOTUYECKA HETPOTUBOPEUNBYIO
IEMOYKY PACCYXACHUI C OMOpOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uIecKue SIBICHUS;

MCTIOJIb30BaTh IPH PEIICHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TIPEIACTABICHUS
y4eOHOW ¥ HAYYHO-TIONMYJIAPHON WH(POPMANMH, TOJTYYCHHOW W3 Pa3TMIHBIX
HMCTOYHHUKOB, KPUTHUECKHN aHATM3UPOBATH MOTy4aeMyI0 HH(POPMAITHIO;
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MIPUBOJUTH MPUMEPHI BKJIAJAa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
1 TEXHOJIOTUH;

UCII0JIH30BaTh TEOPETUUYECKUE 3HAHUS IO (PU3UKE B MIOBCETHEBHOM KUZHU JIJIsI
oOecrieyeHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
YCTPOUCTBAMHU, JJII COXPAHEHUS 3/I0POBbS M COOJIIOJICHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TPYIINE C BBHIINOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBATh Pa0OTy TPYMIbI, PAIUMOHAIBHO paclpenessiTh OOS3aHHOCTU H
IJIAHUPOBATh JIEATEIILHOCTh B HECTAHJAPTHBIX CUTYyAIUsAX, aJICKBATHO OLICHUBATH
BKJIaJl KQXKI0TO U3 YYAaCTHUKOB T'PYIIIBI B PEIICHUE PACCMAaTPUBAEMOM IPOOIEMBI.

K koniy o6yuenus B 11 kiaacce mpeMeTHbIE pe3yJbTaThl HA 6a30BOM YpOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTO (pU3MKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTHU COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B MPAKTUYECKOW EATCIIBHOCTH JIOJEH, 1EeIOCTHOCTh U E€IUHCTBO
bu3uYeCcCKoi KapTHHBI MUPA;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
TOYEUHBIN ANEKTPUUYECKUI 3aps, JIyd CBETA, TOUEUHBII UCTOYHUK CBETA, SAEpHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO Sifjpa MpH PEHIeHUH (DU3UYECKUX
3a1ay;

pacno3HaBaTh (pu3nMyecKkue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DM3UKU: DIIEKTPUUYECKAsl MTPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JCHCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, 3JIEKTPOMAarHUTHAasT WHAYKIUSA, JACHCTBUE MArHUTHOTO TIOJIA Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIC KOJI€OaHUS H
BOJIHBI, MPSAMOJIMHEMHOE pAaCOpPOCTPAHEHHE CBETa, OTPaXEHHUE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TONApU3alUs CBETa, JHUCIEPCUs CBETa,
doToanekrpuueckuii 3pdekt (hotorddeKkT), CBeTOBOE TaBlICHHE, BOSHUKHOBEHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas U HMCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
OMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3NUYHBIX  Cpel) WU

AIEKTPOMArHUTHBIC SIBICHUSI (TPOIECCHI), HMCTONB3YS (U3UUYECKHE BEITUIUHBI:
JNEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAs CHlia, paboTa TOKa,
VHAYKIMS MarHuTHOIO IMOJs, cuia Ammnepa, cuia JlopeHma, WHIYKTUBHOCTH
KaTyIIKHA, SHEPrUsl 3JICKTPUYECKOTO M MArHUTHOTO IIOJIEW, MEPHOJ MU YacToTa
KojiebaHuil B KOJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B IMpolecce
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TapMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pACCTOSHHE W
ONTHYECKAs] CWJIAa JIMH3BI, TPU ONHMCAHWH TPABUIBLHO TPAKTOBATH (HU3MUCCKUI
CMBICIT HCIIOIB3YEMBIX BEIWYMH, HMX OOO3HAYCHHsS W CIAMHHIIBI, YKa3bIBaTh
(bOopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BETHYHUHY C IPYTUMHU BETMUYNHAMU,

ONKCHIBATh HW3Y4YCHHBIC KBAaHTOBBIC SIBICHHWS W IPOIECCHI, HCIOIB3YS
(¢u3HUeCKre BEIMYUHBI: CKOPOCTh 3JICKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
9JacToTa CBETa, PHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOTypaciaaa, YHEPTUs CBI3H
ATOMHBIX SIEP, TPU OINMCAHWW TPABHIBLHO TPAKTOBATh (DU3UYCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, MX O0O3HAYCHUS M CIWHUIIbI, yKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JIAHHYIO (U3HUYECKYIO BEIWYMHY C JPYTHUMH BEJIUYHHAMH,
BBIYUCTISTh 3HAUCHHUE (PU3NICCKON BEIIMUNHEI;

aHATM3UPOBATh (PU3NUYECKHUE TMPOIIECCHl U SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUIIBE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJICIBHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH Jkoyns—JIeHIla, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOTO0 PaclpOCTPAHCHHS CBETa, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, YpaBHEHHE DiHIITEHHA a1 PorodddekTa,
3aKOH COXPAaHCHHS DSHEPIHH, 3aKOH COXPAaHCHHS WMMIIYJbCa, 3aKOH COXPaHCHHSI
AJICKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHS MacCOBOI'O YHCIIA, TOCTYyJaThl bopa,
3aKOH PaJMOaKTHUBHOIO pacmajia, IPU dTOM pa3INdaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BbIpaKEHHUE U YyCJIOBUs (TpaHUIlBI, OO0JIACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAIlpaBJIEeHUE BEKTOpa MHAYKIIMM MarHUTHOTO TIOJISI ITPOBOTHUKA
C TOKOM, CHJIbI AMmniepa u cuiibl JIopeHna;

CTPOUTh M ONHUCHIBATh H300pa)KEHHUE, CO3/1aBaeMOE€ IUIOCKUM 3EpPKaJIOM,
TOHKOM JTUH30M;

BBITIOJIHSTh JKCIIEPUMEHTBHI TI0 HCCICIOBAaHUIO (U3UYCCKUX SBICHUN U
IIPOIIECCOB C HCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH: MPU 3TOM
dbopmyIHpoBaTh MpooOIIeMy/3a1a4y ¥ THIIOTE3y YU4COHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, TPOBOJAUTD OMBIT U (OPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIIATH MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3MUCCKUX BEITUYHH, ITPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIC0BATh 3aBUCHUMOCTH (PU3HYECCKHUX BEJIIMUMH C HCTIOJIB30BAHUEM MPSMBIX
M3MEPEHUI: TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATH PE3yIbTAThHI
MMOJTYYEHHON 3aBHUCHMOCTH (DM3WYSCKUX BEJIWYUH B BUIC TaOIUIl U TpadHUKOB,
JeaTh BEIBOBI 110 PE3yIbTaTaM MCCIICIOBAHUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUH WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEbCKON W TPOSKTHOU
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JESATENbHOCTU C WCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U JaOOPATOPHOTO
000py10BaHMUS;

pemarb pacy€éTHbIE 3a7aud C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3MUECKHE 3aKOHbI U MPUHLIUIBI, HA OCHOBE aHaJM3a YCIOBUA 3aJa4H
BbIOMpATh (HU3UUECKYI0 MOJEIb, BbIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXonuMble ISl €€ PElIeHHs, TPOBOAUTH PacdyE€Thl M OLEHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BETUYMHBI,

pelaTh Ka4YeCTBEHHbIE 3a/la4: BHICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
LENOYKY PpaCCYXICHUM C ONOpOod Ha H3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTHU H
(duznueckue sIBICHMUS;

UCII0JIb30BaTh IPU PEIICHNN YUeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJOTUHU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, MHTEPIPETALUU U TPEACTABICHUS
y4eOHOM M HAy4YHO-TIOMYJSIPHOM HMHQOpPMaLUM, TMOJYYEHHOW U3 Ppa3IUYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIYyHaeMYI0 HH(POPMAIIHIO;

OOBSACHATh MPHUHIUINBI JCHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHME INPOIIECCOB OKPYXKAIOIIEro MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUUECKHUE 3HAHUA 10 (PU3UKE B IOBCETHEBHON KU3HU JIs
obOecnieyeHus: 0O€30MACHOCTH MpH OOpalleHuH ¢ NpuOoOpaMHU U TEXHUYECKHUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 30POBBS U COOJIIOJIEHUSI HOPM SKOJIOTMYECKOTO
IIOBEJICHUS B OKPY’KaloIllel cpefe;

paboTaTb B TIpyNme C BBINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbl, PALUOHATIBHO paclpeAensiTh OOA3aHHOCTH WU
IUIaHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, a/IeKBaTHO OLICHUBATH
BKJIaJ] K&XJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMATPUBAEMON MTPOOIIEMBI.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpouasbnbie | IIpakTuyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Paznea 1. PUBUKA U METO/JbI HAYYHOTI'O IIO3HAHUA
bubmmoreka [IOK
11 o 2
W3HKa U METO/Ibl HAyYHOTO TIO3HAHUS httos://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auraica https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Hroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUUECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [JOK
' dazoBbIe TIEPEXOIbI https://m.edso0.ru/7f41bf72
Uroro no pazgeny 24
Pazgen 4. DJIEKTPOAUNHAMMUKA
bubmmoreka [IOK
4.1 3 10
flerTpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 3N1eKTpUYECKUi TOK. TOKHM B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKue 1 JIEKTPOMArHUTHBIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

31 OCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4

Pa3znen 4. KBAHTOBASA ®U3UKA
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4.1 DIeMEHTHI KBAHTOBOM OIITHUKU 6 bubmaorexa [IOK
' https://m.edso00.ru/7f41c97¢c
bubmmoreka [{OK
4.2 C 4
Tpoctie atomMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4. A
3 TOMHOE PO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUU U aCTPOPU3UKU 7 Et?[iﬂ;l ;f:(;:)g :3/1; f41c97c
Hroro no pazneny 7
Pa3nen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 O6o01maroriee NOBTOPEHHE 4 ft?fsﬂlpll r?:(;ﬁ)g r(3/1§f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoiasbubie | IIpakTuyeckue
n/n Bcero u3ydeHus | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunrie MGTZ;BI HO?I,)H;)HI/ISI 1 bubnmorexa LOK
i https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEr0 MUpPa
Ponb u Mecto pusuku B

9 (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYSCKOTO 1 bubmuoreka [OK
nBrokeHusd. [lepemernenue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE 1 bubnnoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

7 JIBr>keHre MaTepuaibHON TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
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[IpuHnun otHOCUTENBHOCTH ["anunes.

bu6mmorexa [{OK

8 WNueprmanbHbIe CUCTEMBI OTCUETA.
pi . https://m.edsoo.ru/ff0c3be8
[TepBriit 3ak0H HproTOHA
Macca tena. Cuia. Ilpunmun
9 CYIIEPIIO3UIIAN CUII BpTo OH 3aKOH bubmorexa HOK
YIEp 1 - 2TOP y https://m.edsoo.ru/ff0c3be8
HproTona a1 MatepuaibHOW TOUKU
Tperun 3akoH HeroToHa st bubnnorexa [JOK

10
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TsoxecTu. IlepBasg kocMudeckas bubmorexa LOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
TeIa https://m.edsoo.ru/ff0c3el8
Cuna tpeaus. Koaddbunment tperns.

13 Cuna czn OTI/IBJ'I@I—?I/qu)I pu z[BI/DP;ceHHI/I bubmorexa LOK

p p https://m.edsoo.ru/ff0c3f76
Tena B )KUIKOCTH HJIH rase
[TocTymarensHOE W BpaliaTeIbHOE
JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [JOK

14
Mowment cuisl. [1nedo cunpl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
HNmnynbc maTepuanbHOU TOYKH,

15 CUCTEMBI MaTEePHAILHBIX TOYCK. bu6mmoreka [JOK
WMiynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCa. PeakTHBHOE IBUYKEHHE

16 PaGoTta ¥ MOITHOCTH CHJIBI. bu6mmoreka [JOK

Kunernueckas OHEPTHUA MaTepI/IaJ'ILHOI/IW

https://m.edsoo.ru/ff0c4502
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ToukH. Teopema 00 H3MEHEHHUH
KMHETUYECKON SHEPTUU

17

[ToreHnmanpHas dHEprus.
[loTenumanpHas 3HEPIUs ypyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[ToTennmanpHas 3Heprus Teaa BOIU3u
MTOBEPXHOCTU 3eMJIU

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

[ToTeHnManbHbIe U HEMIOTEHIUAJIbHBIE
cuitbl. CBsA3b pabOTHI
HEMOTEHLHUAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHUs] MEXaHUYECKOU
SHEpPruun

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnas pabora «lccnenoBanue
CBSI3U PaOOTHI CHITBI C U3MEHEHUEM
MEXaHUYECKOH SHEPTHH Tella Ha
MIPUMEpPE PACTSHKCHUST PE3HHOBOTO
KIyTay

20

KonTtponpHas padoTa o teme
«Kunemaruka. /InHamMuka. 3aKOHbI
COXpaHEHUS B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYIISPHO-
KUHETHYECKOH Teopru. bpoyHOBCKOE
neuxkenue. Auddysus

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrtep JBUKEHUS U
B3aMMOJICICTBUS YaCTHUL BELIECTBA.
Mogenu cTpoeHus ra30B, )KUIKOCTEH U
TBEPABIX TEI
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23

Macca monekyn. Konuuectso
BemiectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa u
e€ usmepenue. lllkxana remneparyp
Lenbcus

25

Wneanpusiii raz 8 MKT. OcHOoBHOE
ypaBHeHue MKT

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

26

AOcoJroTHasl TeMIiepaTypa Kak Mepa
CpeaHEeN KUHETHYECKON dHEPruun
JIBH)KEHUS MOJIEKYJ. YpaBHEHHUE
MenneneeBa-Kianeitpona

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

27

3akon /lampToHa. ['a30BbIC 3aKOHBI

28

JlabopaTtopHnas pabora «lccnenoBanue
3aBHCUMOCTH MEXIY MapaMeTpaMu
COCTOSIHUS pa3peKEHHOTO Ta3a

29

W3omporieccsl B aearibHOM raze u ux
rpaduyeckoe npeacTaBieHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennsia sneprust
TEPMOIMHAMUYECKOU CUCTEMBI U
cIocoOrI e¢ n3MeHenns. KonmyectBo
TEIUIOTHI U paboTa. BHyTpeHHs s
SHEPrus 0JJHOATOMHOI'O UJI€AJIbBHOTO
rasa

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

31

Buas! Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36
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VY nennrHasg TEIIOEMKOCTD BEIIECTBA.

bu6mmorexa [{OK
32 KonnuecTBo TemioTs! npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AnuadaTHbIN Mpoiecc
33 [IepBblii 3aKOH TEPMOJUHAMUKH U €T0 bubnuorexa [JOK
IIPUMEHEHHE K U301polLeccaM https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs nporeccos B
34 npupoae. Bropoii 3akon brbmmorexa [OK
PHpoe. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH
35 [Tpunun nevicreus u KII/ TermoBoi bubmmoreka [IOK
MaIlHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJIOTHYECKHE MPOOIEMbI
TEIUIOHEPTETUKHI
38 O6o0matomuii ypok «MotekysipHast bubnuoreka [IOK
¢usuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTtponsHas padoTa o Teme
39 «Monekymnspras ¢puszrka. OCHOBBI bubmmorexa [JOK
yIoP ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnnoreka [JOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCUTEIbHAS
41 BIIQYKHOCTH BO3ayxa. HachleHHbIi bubmmorexa [JOK
Ay B https://m.edsoo.ru/ff0c64d8
nap
TBeépnoe teno. Kpucramnuueckue u
42 amopdHble Tena. AHU30TPOIHS bubnuoreka [IOK

CBOMNCTB KpHUCTAJIIIOB. >KI/II[KI/IC
KpuCTaJlJIbl. COBpeMeHHHC MaTCepHraJIbl

https://m.edsoo.ru/ff0c65f0
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[laBnenue U KpUCTATUIU3ALUSL.

bu6mmorexa [{OK

43 V nenpHadg TEINIOTA IJIaBIIEHUS.
A https://m.edsoo.ru/ff0c6708
Cybnmumarus
bubmmoreka [{OK
44 YpaBHEHME TEILIOBOro OajaHca
p https://m.edsoo.ru/ff0c6820
DneKkTpu3aIus Tei. DINEKTPUISCKUU
45 3apsz. JIBa BHaa SIIEKTPUISCKUX bubmmorera [JOK
pAL p https://m.edsoo.ru/ff0c6bcc
3apssIoB
IIpoBOIHUKH, TUIIEKTPUKH U
46 H(I))n OBOJIHUKHU 3aK(I:H COXpaHeHUs bubmorexa LOK
yap ’ P https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsia
B3anmoencreue 3apsaoB. 3akoH
47 Kymnona. ToueuHBIW DIEKTPUUECKUA bubmorexa LOK
Y ’ P https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsk€HHOCTh 3JIEKTPUYECKOTO
48 noJi. [IpuHiun cynepno3uiuu bubnuoreka [IOK
AJIEKTpUUYECKUX Nojieu. Jlunuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCcKOro
49 noJs. [lorennuan. PasHocts Eubmorexa HOK
' ’ https://m.edsoo.ru/ff0c6f00
OTEHI[AATIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
POBOA A P bubmuoreka [JOK
50 ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JluanekTpuyueckasi IpOHHUIIAEMOCTh
N b K
51 OnexrpoeéMkocTs. Konnencatop nomorexa O

https://m.edsoo.ru/ff0c7126
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DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsHKeHHOTO
KOH/IEHCATOPa

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

53

Jlaboparopuas padota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOTr0 IpHUHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3emileHne AIIeKTPOIpruOOpPOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cyuiectBoBaHus. [IoCTOSTHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma ist
ydacTka [enu

56

[TocnenoBarensHOE, TapauIeabHOE,
CMEIIIAaHHOE COEAMHEHUE
MPOBOJHUKOB. JIabopaTtopHas paboTa
«3yyeHne cMemaHHOTO COeIUHEHUS
PE3UCTOPOBY

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB AIIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

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

58

3akon OMa 7151 IOJTHOM (3aMKHYTOM)
anekTpuyeckoii nenu. Koporkoe
3ambikaHue. JlabopaTopHas paborta
«M3mepenne 3/1C nctouHnka TokKa u
€ro BHYTPEHHET'O COIPOTHUBIICHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0
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DNEeKTpOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD

59
COINPOTUBIICHUSI METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOJUMOCTh

60 DNEeKTpUUYECKUU TOK B BaKyyMe.
CBoucTBa AJIEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U

61 MpUMecHast MpoBoAuMocTh. CBOMCTBA bubnnorexa [JOK
p—~n-niepexoa. I1orynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOPHI
DIEKTPUYECKHUH TOK B PACTBOpax U

62 paciiaBax 3J€KTPOJIMTOB. bubnuoreka [IOK
DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUU TOK B ra3ax.

63 CaMOCTOSITENIbHBIN U bubmuorexa [JOK
HECAMOCTOSITENIbHBIA pa3psia. MoJiHus. https://m.edsoo.ru/ff0c84ae
[Ina3zma
DnexTpuyeckrue npuOopsl U

64 YCTPOMCTBA M UX MPAKTUYECKOE bubnuoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6006maromui ypok bubnunoreka [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTposneHas paboTa o teme

. bubnunoreka [JOK
66 «Qnekrpocratuka. [1ocToOsAHHBIM i

3NEKTpUUeCcKuid TOK. Toku B

https://m.edsoo.ru/ff0c8a8a
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pas3nuYHEIX cpenax» /Beepoccuiickas
MPOBEpOYHas paboTa MPH MPOBEACHUU
Ha OyMa)KHOM HOCHTEJIC

PesepsHbiil ypok. KonTpoiabHas bubnuorexa [JOK
67 1
pabora o Teme "IneKTpouHaMHUKa" https://m.edsoo.ru/ff0c8c56
68 PesepBubIit ypok. O600maromui ypok 1 bubnuoreka [JOK
o remaMm 10 kacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara undposbie
n/n Tema ypoxa Bcero Kontpobusie | - Hpaxrireckie u3ydenusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI pecypebi
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBrUe. MarauTHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WHIYKITUU
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelictBre MpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MarHUTHOTO MOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBME€ MarHUTHOTO NOJIA HA
MPOBOJHUK ¢ TokOM. Cuia Amrepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«UccaenoBanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha PaMKy
TOKOM»

JleiicTBre MarHUTHOTO TOJISL HA
5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnunoreka [JOK

Cuna Jlopenna. PaboTa cubl
Jlopenua

https://m.edsoo.ru/ff0c9df4
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OnexTpoMarHuTHast UHAYKIMs. [loTox
BEKTOpa MarHuTHoU uuaykuuu. J/C
MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM
naaykuun Papanest

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
3J'ICKTpOMaFHI/ITHOI\/JI HUHAYKOUN

bub6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHUE
camouHaykiuu. 3/1C caMOUHTyKITUH.
DHeprusi MarHUTHOTO TOJIS KaTYIIKU ¢
TOKOM. DJIEKTPOMAarHUTHOE I10JIe

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JIEKTPOMArHUTBI, JEKTPOABUTaTENb,
YCKOPHUTEINHN JIEMEHTAapPHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

10

O6o06maromuii ypok «MarauTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KounTponbnas pabora o teme
«MarsuTHoe moJe.
DNeKTpOMarHUTHAS MHIYKLIHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
TapMOHUYECKHX KOJIeOaHH.
[IpeBpanienue sHepruu

bubnuoreka [JOK
https://m.edsoo.ru/ff0caf06
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13

JIaboparopHas paboTa
«HccnenoBaHnue 3aBUCUMOCTH
nepuoa MaJibIX KoJieOaHui rpy3a Ha
HHUTHU OT OJIMHBI HUTHU U MACCBI I'py3a»

14

Konebarenpubd KOHTYp. CBOOOJHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B
U7eanbHOM K0Je0aTeIbHOM KOHTYPE.
AHaorus Mex1y MEXaHn4eCcKUMHU U
AJIEKTPOMArHUTHBIMU KOJI€OaHUSAMU

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aK0H
COXpaHCHUA DHEPIruru B HACAIIbHOM
KoJie0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxaromux
Kose6aHusAX. BbIHYyXIeHHbIE
MexaHuueckue kojedanus. Pe3onaHc.
BbIHYXIeHHBIE 2JIEKTPOMArHUTHBIE
Kosie0aHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid Tok. CUHYCOUIATbHBIA
MepeMeHHbIA TOK. MOIIHOCTh
MIEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JICUCTBYIOLIEE 3HAUEHHUE CUJIBI TOKA U
HaMPsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANIEKTPUYECKOMN SHEPIUU

19

yCTpOfICTBO " MMPAKTUYCCKOC
NMPHUMCHCHUC DJICKTPUYCCKOT'O 3BOHKA,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324
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IEHEPaTOPa IIEPEMEHHOIO TOKA,
JIMHUU DIIEKTpoliepesayd

DKOJIOTUYECKHE PUCKU ITPU
IIPOMU3BOICTBE IEKTPOIHEPTUH.

20 Kynbrypa ncnonb3oBanust
3JIEKTPOSHEPTUHU B MOBCETHEBHOU
KUZHU
MexaHu4ecKkue BOJHBI, YCIIOBHS

21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnnorexa [JOK
pacnpoCTpaHEeHUs U JIJTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepevnsie U TPOI0THHBIC BOTHBI

29 3ByK. CKOpOCTh 3ByKa. ' pOMKOCTh bubmuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX

23 CBOMCTBaA U ckopocTh. [1Ikamna bubamorera LOK

p ’ https://m.edsoo.ru/ff0ccfe0

AIIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI pagUOCBSI3U U

24 TeneBuieHus. Pa3Butue cpencts
cBs3u. Pagmonoxarnus

o5 Kontponbnas padota «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHeitHOE pacnpocTpaHeHHe

26 CBETa B OJJTHOPOJHOM CpeJie. bubnuoreka [JOK

ToueuHsblil ICTOYHUK cBeTa. Jlyu
CBETa

https://m.edsoo.ru/ff0cd350
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OTtpakeHue cBera. 3aKOHbI

bubnuoreka [IOK

27 oTpaxeHus ceera. [loctpoenue
P . P https://m.edsoo.ru/ffOcd4e0
M300pakeHUH B TUIOCKOM 3€pKaJie
[Ipenomiienne ceera. [lonHoe
28 BHYTpEHHeEe oTpaxkeHue. [IpenensHbin bubnuorexa [JOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlabopaTtopHas pabota «3mepenue bubnuoreka [JOK
MOKa3aTess MPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne nzobpaxeHuii B
30 muH3e. DopMyria TOHKOH JIMH3BI bubamorexa [IOK
- POPMY ’ https://m.edsoo.ru/ffOcddle
YBenuueHue JTuH3bI
JlaGopaTtopHnas pabota
31 «HcenenoBanue CBONMCTB
M300pakeHUH B JIMH3AX)
Hucnepcus cBeta. CoXHBINA COCTaB
39 oenoro cBera. LIpet. JJaboparopHas
paborta «Habmroaenune nucrnepcuu
CBETa»
33 Hurepdepennus ceera. udpakmms bubnuoreka [JOK
ceera. JludpakunonHas pemerTka https://m.edsoo.ru/ffOced22
34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpUOOPHI U YCTPOICTBA U
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS
36 I'panuipl MpUMEHNMOCTH bubnuoreka [IOK

KJacCU4ecKor MexaHuku. I1o CTYJIaThI

https://m.edsoo.ru/ff0cf862
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CIELMAJIbHOU TEOpUU
OTHOCHUTEIILHOCTH

OTHOCHTENLHOCTh OJHOBPEMCHHOCTH.

bubmmoreka [{OK

37 3
AMCIVICITHE BPEMEIIH H COKpatIeHie https://m.edsoo.ru/ffOcfa42
JUIHEBL
DHeprus ¥ UMIYIbC PEISITHBUCTCKON
38 yacThnbl. CBA3b MAcChl C DHEPTUEH U bubnmorexa LOK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsI TIOKOS
KonTponsHas pabora «OnTuka.
39 OCHOBBI CHIEIMAIEHOM TEOpUH bubmorexa LOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBHOCTH
40 ®otonsl. ®opmyna [Tnanka. Dueprus bubnuoreka [IOK
Y UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Eu6 10K
noInoTEKA
41 otodddexra. O A.T.
porospexr TIPITHL https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl hoToddhdekta. YpaBueHue
- (11 P P bu6mmoreka [JOK
42 DwunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
JaBaenne cpera. OnbiTel I1. H.
43 JleOeneBa. XMMHUYECKOE JIEUCTBUE Bubmorexa OK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue yCcTpoucTaa u
m MPaKTUYECKOe MPUMEHEHHE:

¢dboTOodMEMEHT, HOTOAATUHK,
coJiHeuHas baTapesi, CBETOIHO
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Pemrenue 3aga4 mo reMe «I1eMEHTHI

bubnuoreka [IOK

45
KBaHTOBOM ONTHUKW https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OIBITE

46 Pesepdopna no paccessHuio o-4actu brbmmorexa LOK

pOPA P - https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenb aroMa
bubmmoreka [{OK
47 [Toctrynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
N3nydenue u nornomenne (GoOTOHOB
48 1} I/I}l]'Iqe €X0JIc aToMa C O H(()ll)"O OBHS bubmorexa HOK
P pexon . 8 P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Ipyroid. BUasl criekTpoB
Bonnosrie cBorcTBa YacTHIl. BoaHEBI

49 ne bpowuis. KopnyckyisipHo- bubmuorexa [JOK
BOJIHOBOU nyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3Ty4eHHE
OTKpbITHE PATMOAKTUBHOCTHU. OMBITHI

50 Pezepdopna o onpeneneHno cocraBa Bubnmorexa [JOK

PRLOpA pes https://m.edsoo.ru/ff0d0fd2
PaAMOaKTUBHOTO U3ITYYCHHUS
CeowucTtBa anbda-, 6era-, raMmma-

51 u3nyuyeHus. Bausaue
PaZMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl
OTKpBITHE TPOTOHA U HEUTPOHA.

59 N3otombl. Anbda-pacma. bubnnoreka [JOK
DNEKTPOHHBIN U MMO3UTPOHHBIW OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-uznydyenue

53 DHeprusi CBsI31 HYKJIOHOB B si/Ipe. bubnunoreka [JOK

SnepHeie peakuuu. AnepHbiv

https://m.edsoo.ru/ff0d1356
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peaktop. [IpoGiieMsbl, MEPCIIEKTHBEI,
9KOJIOTHYECKHE ACIIEKTHI SACPHOU
DHEPreTUKHU

54

OnemeHTapHble yacTULbl. OTKpPbITHE
Mo3UTpoHa. MeTo 1l HAOTIOICHUS U

PErucTpaiv 3JICMECHTAPHBIX YaCTHII.

Kpyrasiit cronr «@yHnameHTanbHble
B3aUMOJEUCTBUA. EQUHCTBO
(u3nyecKou KapTUHBI MUpa»

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

DTtanbl pa3BUTUS ACTPOHOMUU.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YEeHHE aCTPOHOMUM. Buy
3BE3mHOTO HeOa. Co3Be3 s, IpKUe
3BE€3/Ibl, INIAHETHI, UX BUAUMOEC
nekeHne. CoJIHEUHAsI cucTeMa

56

Counnie. CotHeuHasT aKTUBHOCTD.
Hctounuk sueprun CoJiHIa U 3BE3]T

57

3BE3b1, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/1bl IIaBHOW
MOCJIEI0BATENbHOCTU. BHyTpeHHEee
ctpoenue 3B€31. CoBpeMEeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spotronuu COJTHIA U 3BE3]T

58

Mineunbin [Iyre — nama [Manakruka.

ITonoxenne n npmxenue CoyiHLA B
lNanaktuke. I'anaktuku. YepHsie
JBIPBI B AJIpax rajJakTHK
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59

Bcenennas. Paz0beranue rajakTuk.
Teopus boibmoro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie npo6iieMbl aCTPOHOMUU

61

KonTtponsHas padoTa «51eMEeHTHI
aCTPOHOMHUHU U aCTPOPUIUKU»

62

O6o06maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIHATbHOM B
ATUYECKOM chepax nesTeTbHOCTH

L ):1 ]

63

O6o06matomuii ypok. Poss 1 mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

64

O6o06matromuii ypok. Poib
¢buznueckoit Teopun B GopMHUpPOBAHUI
MpEeACTaBICHUHN 0 PU3NUECKON
KapTUHE MHUpa

65

O6o06maromuii ypok. Mecto
(hbM3UYECKO KapTHHBI MUpPA B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHHUNA O IPUPOIC

66

PesepBHeIi ypok. MaruuTHOE 110J1€.
DNeKTpOMarHuTHasi UHIYKIHS

53




PesepBubiit ypok. Ontuka. OCHOBBI

67 CTEUATBHOM TeOpHH 1
OTHOCHUTEJIbHOCTH
Pesepnblit ypok. KBanroBas ¢usuka.
bubmmoreka [{OK
68 DneMeHTBl aCTPOHOMHUU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Msikumies I'.41., Byxosues b.b., Corckuiit H.H. ®usuka. 10 kinacc. YueOuuk s
ob1eoOpaszoBaTenbHbIX opranu3anuid. M: [Ipocsemenune, 2017.

®wusuka. Paboune nporpammel. [Ipenqmernas muHus yueOHUKOB cepun «Kimaccuueckuii Kypey.
10-11 xmacchr: yaeb. mocodue it 00meo0pa3oBar. opranu3aruii: 0a30BbIi U yrIyOJl. ypOBHU /
A.B.IllatanuHa. — 2-¢ m3a. — M.: IIpocsemnienne, 2018. — 91 c.

OU3UKA 10. DnextponHoe npuioxenue k yueonuky I'.5.Mskumesa, b.b.byxoBuesa,
H.H.Cotcxkoro. 3A0 «O6pazoBanne Meana» OAO «M3narensctBo «IIpocBenienue»,

2011. DVD.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

Caypos 10.A. ®usuka. [loypounsie pazpadbotku. 10 kimacc: mocodue ajst yauresnei
obmeoOpazoBaTenbHBIX yupexaenuii / M.: [Ipocsemenue. 2010.

Bonkos B.A. YHuBepcaipHbie moypounsie pazpadbotku no ¢usuke: 10 xkmacc. - M.: BAKO,
2007. - 400 c. - (B momo11p MIKOTLHOMY YUUTEITIO).

[ToBTOpEHUE M KOHTPOJIb 3HAHUM 10 PU3KKE HA YPOKaX U BHEKJIACCHBIX MeponpusTusx, 10-11

KJIACChI: UKTAHTHI, TECTHI, KPOCCBOP/IbI, BHEKIACCHBIE MepomipusaTus. H.A. SInymesckas. -
Mocksa: U3narensctBo ['mobyc; Bonrorpan: Ilanopama, 2009. - 240 c. - (KauectBo 00ydeHwms).

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

[lepeueHs 3MEKTPOHHBIX 00PA30BATENBHBIX PECYPCOB IO (PU3UKe

http://school-collection.edu.ru/collection

EctectBenHO-HayuHbIe KCcTIepuMeHThl — Du3nka: Kosutekuus Poccuiickoro
00111e00pa30BaTEIILHOTO MMOPTAJIa

http://experiment.edu.ru

OTtkpbIThIN KOJEmK: Ousnka

http://www.physics.ru

DeMeHTHI: TOMYJISIpHBINA caiiT 0 (hyHJaMEeHTaIbHOM HayKe

http://www. elementy.ru
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BBGZ[GHI/IC B HAHOTCXHOJIOT MU

http://nano-edu.ulsu.ru

BuptyansabiiiMeToquueckuil kabuHet yuurens pusuku u actponomun: cait H.H. lomynuHoH

http://www.gomulina.orc.ru

Buptyansabiii(hpuzMaT-Kiacc: 00meropoICKoi cailT capaToBCKUX y4uTeNIeH
http://www.fizmatklass.ru

BupryanbHbilipoH] €cTeCTBEHHO-HAayUHbIX U HAYYHOTEXHUUECKUX 3P PekToB «IpdexTruBHas
¢buzuka»

http://www effects.ru

I'azera «®usuka» Uznarensckoro goma «Ilepsoe centsops» http://fiz.1september.ru

EcrecTBenHo-HayuHast mkosia TOMCKOTO MOJMTEXHUYECKOTO YHHBEpcUTeTa http://ens.tpu.ru

3annmaTtenpHast pu3KKa B BOTpocax u oteeTax: caidT B. Enpkuna http://elkin52.narod.ru

3aoyHas ecrecTBeHHO-Hay4yHas mkosia (KpacHosipck): yueOHble MaTepuaibl o Gpusuke ass
IIKOJILHUKOB http://www.zensh.ru

3aoyHas ¢pu3MKO-MaTeMaTHuecKkas 1Koyia ToOMCKOTo rocyjapcTBEHHOTO YHUBEPCUTETA

http://ido.tsu.ru/schools/physmat

3aouHas ¢puznKo-TexHUYecKas mkojaa npu MOTU

http://www.school.mipt.ru

Nudopmaruka u ¢pusuka: calt yuaurens GU3HKd 1 HHOOPMATUKH
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