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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3uke ©0a30BOr0 YpPOBHS Ha YPOBHE CpPEAHETO OOIIETo
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IOJIOXKCHHM W TpeOOBaHWIl K pe3ylibTaTam
OCBOCHHMSI OCHOBHOW 00pa3oBaTelbHOM nporpaMmmsl, nipeactaBieHHsix B GI'OC COO, a
TaKkke ¢ y4€ToM (enepanbHO paboyell MporpaMmbl BOCHUTaHUS W KOHUENUUU
npenonaBanus ydeOHOro mpenmera «®Dusmka» B 00pa30BaTEIbHBIX OPTAHHU3AIUIX
Poccuiickoit @eaepainn, pean3yoX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Coneprxanue mporpaMMel 1o (hU3MKe HAMmpaBlIeHO HA (POPMUPOBAHUE ECTECTBEHHO
- HAy4HOM KapTHHBI Mupa oOyyaromuxcst 10 — 11 kiaccoB npu oOydeHU ux QPU3nKe Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO - AEATEIBHOCTHOrO moaxojna. [Iporpamma mno
¢usuke coorBeTcTBYeT TpeboBaHusiMm PI'OC COO K mMIaHUPYEMBIM JIMYHOCTHBIM,
NpEAMETHBIM W METANpeJMETHBIM pe3ysibTaTaM OO0y4YeHHUs, a TaKXKe YYUTHIBAET
HEOOXOJMMOCTh peallh3allii MEXIPEAMETHBIX CBsI3€ (PU3UKM C €CTECTBEHHO -
Hay4YHBIMU Y4YEOHBIMU TIpeAMeTaMu. B Hell ompenensitoTcsi OCHOBHBIC €M U3Yy4YEeHUS
(U3MKM HaA YpPOBHE CpeIHEro oOIIero o0pa3oBaHUs, IUIAHUPYEMBIE pE3yJbTaThl
OCBOEHHUS Kypca (DU3UKHU: JTUYHOCTHBIC, METaNpeIMETHbIC, MPEeIMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma mo ¢u3MKe BKIIOYALT:

MJIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUSI Kypca (DU3UKU Ha 0Aa30BOM YpPOBHE, B TOM
YuCJIe TPEeAMETHBIE PE3yJIbTaThI 1O rojiaM O0yUEHUS;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

du3nka Kak Hayka o Haubosee oOIUX 3aKOHAX MPUPOJIbI, BHICTYIAasg B Ka4eCTBE
y4eOHOTO MpeaMera B IIIKOJIE, BHOCHT CYIIIECTBEHHBIA BKJIAJ B CHUCTEMY 3HAaHUU 00
okpyxatomeM wmupe. IlIkonbHBIM Kypc (U3MKM — CHUCTEMOOOpa3yIomUi s
€CTEeCTBEHHO - HAYYHBIX YYECOHBIX MPEAMETOB, TOCKOJIbKY (PM3UUYECKHUE 3aKOHBI JIEXKaT B
OCHOBE TIPOIIECCOB W SBJICHHWM, W3y4yaeMbIX XUMUEH, Ouojoruen, (U3NIECKOU
reorpadueit u actpoHommeit. Mcmonap30BaHne M aKTUBHOE MpPUMEHEHHE (DHU3UYCCKHX
3HAHUM OmNpenenseT XapakTep M pa3BUTHE pa3HOOOpa3HbIX TEXHOJOTH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IOJYYEHUS HOBBIX MaTEpHAJIOB C
3aJlaHHBIMU CBOMCTBaMHU U Jpyrux. M3yueHue (PU3MKM BHOCUT OCHOBHOWM BKIIAJ B
dbopMHpOBaHHE E€CTECTBEHHO - HAy4YHOW KapTUHBI MHpa OO0ydaroluxcs, B
dbopMHupoBaHNE YMEHUN TMPUMEHSATh HAYYHBIH METOJ MMO3HAHMS MPU BHITIOJIHEHUH UMH
Y4EOHBIX UCCIICIOBAHUM.

B ocHOBy Kypca QU3MKH AJi1 YPOBHSI CpEIHEro 00IIero o0pa3zoBaHUs IMOJIOXKEH
pAI Uaeh, KOTOpPbIEe MOKHO PACCMATpPUBATh KaK MPUHIIUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SIBISIETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall M3 BCEX pa3leiioB (M3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DU3UKHU.



Hoesn cenepanusayuu. B coOTBETCTBUU ¢ HEW MaTepHall Kypca GU3UKU 00beTUHEH
BOKpYr ¢usnyeckux teopuil. Bemymmum B Kypce saBisercs (HOpMHUpPOBaHHE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus MpearnosaraetT MCHOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMa a (PU3NIECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHs (DU3UKU
C pa3BUTHEM OOIIeCTBa, a TaKXKE C MHPOBO33PEHUYECCKHUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMH MTPOOIEMaAMHU.

Hoes npuknaownoii nanpaenennocmu. Kypc Qu3MKy mpesnonaraetT 3HaKOMCTBO C
MIUPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTHYECKUX MPUITIOKEHUN U3YyUYEHHBIX TEOpHUi
Y 3aKOHOB.

Hoes sxonocuzayuu peannsyercst IoCPeACTBOM BBEICHUS FJIEMEHTOB COJEP KAHMS,
MOCBAIIEHHBIX 3KOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI C
pa3BUTHEM TEXHMKU M TEXHOJOTHH, a Takke oOCYXIEHHUS MpoOJieM paluOHAIBHOTO
IIPUPOIONIOIB30BAHUS U KOJOTHYECKOW O€30MacHOCTH.

CrepXHEBbIMU 3JIEMEHTaMH Kypca (U3UKM HAa YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus SBISAIOTCA (uznueckue Teopuu ((hopMHpOBaHUE TMPEACTABICHUN O
CTPYKTYpe TOCTPOEHHUS (DU3UUECKON Teopuu, poiau (yHAAMEHTAIbHBIX 3aKOHOB H
IPUHILIUIIOB B COBPEMEHHBIX IPEACTABICHUSAX O HPHUPOJE, FPAHULIAX HTPUMEHUMOCTH
TEOPHIA, VISl OTIMCAHUSI €CTECTBEHHO - HAYYHBIX SIBJICHUI U IPOLIECCOB).

CucTeMHO-AeSTeTbHOCTHBIN MOAX0/ B Kypce (DU3UKH pEeaTU3yeTCsl MPEkKIE BCETO
3a CYET OpraHU3alMK SKCIEPUMEHTAIBHON AeSTENbHOCTH 00yyatomuxcs. s 6a3oBoro
YpOBHS  Kypca (HU3MKM — O3TO  HCIIOJIb30BAHHWE  CUCTEMBbl  (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX IKCIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPHIE B MPOTPaMMeE IO
¢bu3rKe 00BETMHEHBI B OOIIUI CIIMCOK YYCHUYECKUX MPAKTUUYECKUX paboT. Beinenenue
B YKa3aHHOM IepeyHe JIabOpaTOpHBIX padOT, MPOBOJAUMBIX AJII KOHTPOJIS U OLEHKH,
OCYUIECTBJISIETCSl yYaCTHUKaMU 00pa30BaTEIbHOTO MPOLIECcCca UCXO0 U3 0OCOOEHHOCTEH
TJIAHUPOBAHMS U OCHAIIeHUs kabuneta ¢usuku. [Ipu rTom obecrieunBaeTcs OBIaJCHUE
OOy4YaloIMMUCS YMEHHUSIMH TPOBOJUTH KOCBEHHBIE W3MEPEHMs, HCCIEAOBaHUs
3aBUCUMOCTEl  (PU3MYECKMX BEJIMYMH W TOCTAaHOBKY OIIBITOB IO MPOBEPKE
MPEAJIOKEHHBIX TUITOTES.

bosibiioe BHUMaHUE yAEIA€TCs PELICHUIO PACYETHBIX U Ka4eCTBEHHBIX 3a1a4. [Ipu
3TOM JUIA Pacy€THBIX 3aJad IPUOPUTETOM SBISIFOTCA 3a4a4d C SIBHO 3aJIaHHOM
¢buznyeckoil  MOAENbIO, TO3BOJSIONIME NPUMEHATh  W3YYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3fena Kypca, TaKk U MHTErpupysl 3HAHUS U3 Pa3HbIX
paznenoB. [l KaueCTBEHHBIX 3aJja4y MPUOPUTETOM SBIISIIOTCS 3aJaHUs HA OOBsICHEHUE
NpoTeKaHusi PU3NYECKUX SIBICHUM U MPOLIECCOB B OKPYXAIOUIEH KHU3HU, TPeOyromme
BbIOOpA (PU3MUECKON MOJIEIH JIJIsl CUTYallMH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusiMu GI'OC COO k mMaTepuasbHO - TEXHHUYECKOMY
obecrnieyeHn0 ydeOHOro mpoliecca 0a30BbIA YpOBEHb Kypca (M3MKH Ha YpOBHE



cpenHero o0uiero oopa3oBaHusl JOJDKEH U3Y4aThCs B YCIOBHSIX MPEAMETHOTO KaOuHeTa
GU3MKN WM B YCIOBHUSIX HWHTETPHUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-
Hay4yHOro Hukjia. B kaOuHeTe (DU3MKH NOKHO OBITH HEOOXOIMMOE JadOpaTOPHOE
o0opy0BaHuE [JIs1 BBIMIOJIHEHUSI YKa3aHHBIX B MpOrpaMMme Mo (U3HKE YUCHUYECKUX
NPAKTUYECKUX padOT U IEMOHCTPAIIMOHHOE 000PYI0OBaHUE.

JleMOHCTpallMOHHOE 000pYy0BaHHE (POPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHHUMAJIBHOM JIOCTaTOYHOCTM M OOECHEYMBAaET IOCTAHOBKY IE€PEUYUCIICHHBIX B
nporpaMme 1o (U3HMKE KIIOYEBBIX JEMOHCTPALMMA I MCCIEJOBAHUS H3y4aeMBbIX
SBJICHUM U MPOIIECCOB, YMIUPUUECKUX U (PYHJIAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX
IIPUMEHECHUM.

JlabopatopHoe 00OpyJOBaHME JIsi YYEHUUYECKUX  IMPAKTUYECKUX  padoT
(dbopmupyeTcss B BUI€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCA B pacUETe OJHOTO
KOMIUIEKTa Ha JBYX oOydaromuxcs. TeMaTH4ecKHe KOMIUIEKTBl J1abopaToOpHOTO
0o0Opy/OBaHUSl JOJDKHBI OBITh IIOCTPOEHBI Ha KOMILJIEKCHOM  HCIIOJIb30BAaHUU
aHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB, @ TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BHJI€ LU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMU LIEJISIMU U3y4Y€HHUs PU3UKHU B 001IEM 00pa30BAHUHU ABIISIOTCS:

(opMupOBaHHE MHTEpEca W CTpPEMJICHUS OOydarolUXcsl K HAyYHOMY H3YYEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUH O HAYyYHOM METOJE MO3HaHUs U (OPMHUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHHS K OKPYXKAIOIUM SIBJIICHUSIM;

(opMupOBaHHE HAY4YHOIO MHPOBO33PEHUSI Kak pe3yjbTaTa H3yu€HHUs OCHOB
CTPOEHMS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

dbopMupoBaHUe YMEHUN OOBSCHATH SIBJICHUS C HMCIOJb30BaHHEM (PU3MUESCKUX
3HAHUI 1 HAYYHBIX JOKA3aTEIbCTB;

dopMupoBaHHE TIPENCTAaBICHHA O POJIM (UMKH [ Pa3BUTHSA JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne 3TUX Iiesield 00ecreyrBaeTCsl pPElICHUEM CIEOYIOIUX 3a1ady B
rporiecce u3yueHus Kypca GU3uKu Ha YpOBHE CpeIHEro o01ero o0pa3oBaHus:

OprUOOpEeTeHHEe CUCTEMbl 3HaHUN 00 O0O0mWHUX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSX, BKJIIOYAs MEXaHUKY, MOJIEKYJSPHYIO (PU3MKY, DJIEKTPOAMHAMUKY,
KBaHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKHY;

(GopMupoBaHHE YMEHHUIl NPUMEHATh TEOPETUYECKUE 3HAHUS i OOBSICHEHMS
bu3nUuecKux SBIEHUN B TPUPOJAE W IS TPUHATUS TPAKTUICCKUX PEIICHUH B
MMOBCEIHECBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIIeHMs Pa3IMYHBIX 337ad C SBHO 33JaHHON (U3MYECKOM
MOJIETIBIO, 3a71a4, IOIPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3aHIe (PU3NIECKON MOJIETH,
aJICKBATHOM yCJIIOBUSAM 33/1a4H;



MOHUMaHue (PU3NIECKUX OCHOB U IPUHITUIIOB ICUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTHYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJaMU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS U TPOBEICHHUS
(bU3MYECKUX SKCIEPUMEHTOB, aHaIW3a M MHTEpPHpeTaluu UH(pOpMaIuU, ONpeAeIICHHUs
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

CO3/IaHME€ YCIOBUH JUIsI Pa3BUTHUS yMEHHHM TMPOEKTHO-HUCCIEIOBATEIbCKOM,
TBOPYECKOU IESATENBHOCTH.

Ha wusyuenune ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
obpazoBanus otBoautcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Hejenmo), B 11
Kiacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipemmaraemerii B mporpamMme 1o (QU3MKE TIepeUYeHb JIA0OPATOPHBIX U
MPaKTUYECKUX PpabOT SBIAECTCS PEKOMEHIOBAaHHBIM, YUYWTEIb JIEJIACT BBIOOP
MpOBENCHUS JabOpaTOPHBIX pabOT W  OMBITOB € YYETOM HWHIUBUIYATBHBIX
0COOEHHOCTEN 00yUaroIUXCS.



COILEPKAHUE OBYUYEHUSA
10 KJIACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®usuka — Hayka o npupojae. Haydnsle METOIBI MO3HAHMS OKPYKAIOIIETO MHPA.
Ponp »kcriepuMeHTa W TEOpPUM B MPOLIECCE MO3HAHUS MPUPOJbl. DKCIEPUMEHT B
busuke.

MonenpoBanue (GU3NYECKUX SBICHMM M mporeccoB. HayuHble TUIIOTE3BI.
@dusnyeckue 3aKOHbl M TEOpUU. ['paHMIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb 1 Mecto pu3uku B GpOpMHUPOBAHNN COBPEMEHHON HayYHOW KapTUHBI MUPA, B
IIPAKTUYECKOHN JEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble ¥ HU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBWKEHHE. (OTHOCUTEIBHOCTh MEXAHUYECKOTO  JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienue, CKOPOCTh (CpeaHsIst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaTepUAIbHOM TOYKH, HMX MPOCKUUM HA OCH CHUCTeMbl KoopauHaT. CloxKeHue
MIEPEMELLCHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOpPEHHOE TpsIMOJIMHEWHOEe nBkeHue. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUSI, MyTHU U MEPEMEIICHUST MaTeprualibHON
TOYKH OT BPEMEHH.

CBobOosHOE TazieHrne. Y CKOpeHHE CBOOOIHOTO MaACHUS.

KpuBonuuennoe nsuxenue. J[BUKEHHUE MATEPUATIBHOW TOYKHU IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEMHAs CKOPOCTh. Ilepnon
1 yactoTa obOpaienus. LleHTpocTpeMHUTeNhbHOE YCKOPEHHE.

TexHuyeckre ycTpoHCTBa M MPAKTUUYECKOE MPUMEHEHUE: CHUIAOMETD, JBH)KEHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEepe/Iavu.

Jlemoncmpayuu

Mogens cucteMbl OTCU€Ta, WIUTIOCTPALMS KUHEMATHYECKHX XapaKTePUCTHUK
JBHKCHUSL.

[IpeoOpazoBanyie ABUKEHUN C UCIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B Pa3peKEHHOM MMPOCTPAHCTBE.

HaGnronenue paBukeHUss Teja, OpOIIEHHOTO IO YyIIOM K TOPU30HTY |
TOPU30HTANBHO.



N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hanpagnenue ckopocTul pu ABMKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3ydyeHnne HEPaBHOMEPHOIO JBHKEHHUS C IEIbI0O OINPEACICHUS MIHOBEHHOU
CKOPOCTH.

HUccnegoBanne COOTHOWICHUS MEXJIYy IYTSIMH, HOPOUIAECHHBIMM TEIOM 34
MOCJIE/IOBATEIbHBIE PABHBIC IPOMEXKYTKH BPEMEHH ITPU PABHOYCKOPEHHOM JIBUKEHUU C
HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne NBMKEHHUS IIAPUKA B BA3KOM )KUIAKOCTH.

N3yuenune aBuxkeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Iprammn otHocurensHOCTH ['anmunes. Ilepseiil 3akoH HeroroHa. MHepunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cynepnio3unuu cui. Bropoit 3akon HeroToHa miis
MaTepuaabHON Touku. Tpernit 3aKkoH HproTOHA 111 MaTEpUAIbHBIX TOYEK.

3akoH BceMupHoOro TsroreHud. Cuia tsbkectu. [lepBast kocMuyeckas CKOpOCTb.

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

Tpenne. Bunsl Tpenus (mokosi, cKoibxkeHUs, kaduenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEeHUS U cuia Tperus nokosi. Kosddumment tpenns. Cuna
COIPOTHUBJICHUS MPU IBUKECHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCUTEINIBHO OCH BpalleHus. [1imedo cuibl. YcinoBusi paBHOBECHUS
TBEPJOIO TeJIA.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: TTOAIIUITHUKY, JBUKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIHNX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.

CiioxeHune cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yckOpeHHOM oABEME U TAJCHHH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Nzyuenne aBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.

HUccnegoBanne 3aBUCUMOCTH CHJI  YIIPYTOCTH, BO3HUKAKOIIUMX B IPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMaruu.



Hccnenosanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMiynbc MaTepHabHOM TOYKH (Tena), CUCTEMbI MaTEepUANIbHBIX TOYeK. Mmmyibe
CWIBl M W3MEHEHHE MMIIyJbCa Teja. 3aKOH COXPAaHEHMsI HMMILyJbca. PeakTuBHOE
JIBIKEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunetnueckass »Heprus MarepuaibHO Touku. Teopema 00 H3MEHEHUU
KWUHETHYECKOW YHEPTHUH.

[lorenunanbHas 3Heprus. [loTeHnManpHas SHEPrus ynpyro aepopMHUpOBAHHOU
npyxuHbl. [loTeHnnanbHas sHeprus Tena BOJIN3H MOBEPXHOCTU 3EMIIH.

[loTeHumanbHble M HENOTEHLIMAIbHbIE CHIIbl. CBsI3b paOOThl HEMOTEHUUATBHBIX
CUJI C H3MEHEHHMEM MEXAHWUYECKOM DHEPrUM CHCTEMBI TEN. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne yCTPOMCTBA W NPAKTHYECKOE TNPHUMEHEHHE: BOJIOMET, KOIED,
IIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

[lepexoa NOTEHMATILHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne abCOMOTHO HEYIPYTOTo yaapa ¢ MOMOLIBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasTHHUKOB.

HccnenoBanue cBsA3M pabOTHI CUIIbI ¢ U3MEHEHHEM MEXaHWYECKOW PHEpPruu Teia
Ha MPUMEPE PACTKEHUS PEZUHOBOTO KTy Ta.

Pa3znen 3. MousiekyasipHasi pu3UKa U TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAPHO - KUHEMUYECKOU meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJICKYJISIPHO - KMHETHYECKOW TEOPUM W WX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmxenue. Juddysus. Xapakrtep IBUKEHUS U
B3aMMOJICMCTBUS 4aCTULl BellecTBa. MoJenu CTpPOCHUS ra30B, )KUIAKOCTENM U TBEPABIX
TeT U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3THUX Mojenieil. Macca u pa3mepbl
Mozekyi. KonnuectBo BemiectBa. [locTtositHHas ABoraapo.

TeruioBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkama temmneparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISPHO-KMHETUYECKOU
TEOPUU UJICATBHOTO raza. AOCONIOTHASI TEMIIEpaTypa Kak Mepa CpeIHE KUHETUUYECKOM
SHEPrUM TEIUIOBOTO ABM>KEHUs 4dactul ras3a. lllkama temneparyp KenbBuna. ['a3oBbie
3aKkOHbl. YpaBHeHue MenpaeneeBa — Knaneitpona. 3akon [lanerona. M3omnpoueccsl B



U7ealbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacrapieHue
M30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuyeckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Ilemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BellecTBa, PoTorpapuu MoJIEKy
OPTraHUYECKUX COCIUHECHUMN.

OmnpiTel 10 AU Py3un KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogaens onbita [lITepHa.

OnbITHI, T0Ka3bIBAIOIIUE CYIIECTBOBAHUE MEKMOIEKYISIPHOTO B3aUMOICHCTBUSI.

Mopnens, HIUTFoCTpUpYyOIIas MPpUPOAy AABICHHUS Ia3a HA CTEHKU COCYa.

OnpITel, WUIIOCTPUPYIOIIUE  ypAaBHEHUE  COCTOSHUS  MACAJIBHOIO  Tasa,
U30IIPOLIECCHI.

Vyenuueckuii sxcnepumenm, nabopamopmsie pabomol

Ornpenenenue Macchl BO3/1yXa B KJIACCHOW KOMHATE HAa OCHOBE M3MEpPEHHI 00bEMa
KOMHATHI, TABJICHUSI U TEMIIEPATYPhl BO3yXa B HEMl.

Hccnenoanne 3aBUCMMOCTHA MEXKTY ITapaMETPaMK COCTOSIHUS Pa3pEKEHHOIO rasa.

Tema 2. OcHosvl mepmoouHamuKu

TepMoanHamMuueckass cucreMa. BHyTpeHHssi DSHepruss TEepMOJWHAMUYECKOU
CUCTEMBI M crocoObl €€ u3MeHeHusa. KommyecTBO TemioTel U pabota. BHyTpeHHss
AHEPrus OJTHOATOMHOIO WACAJBHOIO Ta3a. Bunbl Temonepenadyu: TEMIONPOBOJAHOCTD,
KOHBEKIIUS, U3TyUEHHUE. Y IeNibHas TeIIOEMKOCTh BellecTBa. KoinuecTBo TENMIOTHI pu
TerJIonepeaaye.

[Tonsitue 006 amamabatHoM miporecce. llepBwIii  3aKOH  TEPMOJAMHAMHKHU.
[IpumeHeHune mnepBOro 3aKoHa TEPMOJAMHAMHUKMA K u3ompoleccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamMuku. HeoOpaTtuMocTh MpoIeccoB B MPUPO/IE.

TeroBble MamuHbl. [TpuHIMTIBI HecTBUS TeroBhIX MamuH. [IpeobpazoBanus
SHEPruu B TEIIOBbIX MamuHax. KoadduimeHT mojae3Horo AeMcTBUS TEIIOBOU
MamuHbl. [ukn KapHo u ero kosdduIMEHT MOJAE3HOro JAEHCTBUA. DKOJIOTHYECKUE
MpOOJIEMBbI TETIJIOIHEPTETUKHU.

TexHuyeckre yCTpoNCTBA U MPAKTUYECKOE MTPUMEHEHUE: JBUTATENb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW 3HEPTrUM Tejla IMPU COBEPIICHUU pabOThI: BBUIET MPOOKU
13 OyTBUIKK TIOJT ACHCTBUEM CHKATOTO BO3MyXa, HarpeBaHue d(pupa B JaTyHHOU TpyOKe
MyTEM TpeHUs (BUACOIEMOHCTPALIUS).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeiaye.

OnbIT M0 aAMabaTHOMY PACIIMPEHUIO BO3/IyXa (OMBIT C BO3IYIIIHBIM OTHUBOM).



Mopenu mapoBoil TypOWHBI, JBUTATENS BHYTPEHHETO CTOPAaHUS, PEAKTHBHOTO
JIBUTATEJIA.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3mepenue yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecammnwie cocmosanusn eeuwecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHjeHcanusa. Mcnapenue u kuneHue. AOCOMIOTHas U
OTHOCHUTENIbHASL BJIIAXKHOCTH BO3dyxa. HackimeHnHelii mnap. YjenpHas TemuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Tteno. Kpucrainudyeckue u amopdHbie Teiaa. AHU30TPOINHUS CBOMCTB
kpuctaiwioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. llnaBneHue u
KpUCTaJUIU3aIus. Y ieJbHas TerioTa miasieHus. Cyoaumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyeckne yCTpOIICTBA W NPAKTUYECKOE TPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU TOJYYEHUS COBPEMEHHBIX MATEPHUAIIOB, B TOM
YuUCJIie HAHOMAaTepUaioB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAJUIMUECKOTO BEILIECTRA.

JleMoHcTpalusi KpucTasioB.

Vyenuueckuii axcnepumenm, 1abopamopuvie pabomul

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoaguHAMMKA

Tema 1. dnekmpocmamuxa

OnexTpu3anys Ten. DJIEKTpUYECKUil 3apsa. J(Ba BuAA AIEKTPUUECKUX 3apsJIOB.
[IpoBOIHUKH, NUAJAEKTPUKHA W MOJIYIPOBOJHUKH. 3aKOH COXPAHEHUS 3JIEKTPUYECKOrO
3apsiaa.

Bzaumopeiicteue 3apsigoB. 3akoH Kynona. ToudeuHbld 3IEKTPUYECKUN 3apsi.
Onektpuueckoe  mone.  Hanpsoxk€HHOCTh  anekTpuueckoro  nojs.  [IpuHnwmn
CYTIEPIIO3ULIMH JIEKTPUUECKUX NOJeH. JINHUK HapsSKEHHOCTH 3JIEKTPUUECKOTO TOJIS.

PabGoTta cunm anexkTpocratmdeckoro modis. [lorenmman. Pa3sHOCTh MOTEHIMANIOB.
[IpoBOIHUKM M JAMDIEKTPUKU B IJIEKTpPOCTaTUYECKOM moje. Jluanekrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. ONEKTPOEMKOCTh IUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.



TexHnueckne yCTPOMCTBA MW IPAKTUYECKOE MPUMEHEHHUE:  BIEKTPOCKOI,
ANEKTPOMETP,  DJACKTPOCTaTHUECKas  3alluTa, 3a3eMJICHHE  DJICKTPONPUOOPOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN anmapar, CTpyHHBINA IIPUHTED.

Ilemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUS AIIEKTPOMETPA.

B3auMoericTBrEe HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TI0JIC 3aPSKEHHBIX TEl.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTAaTUYECKAs 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAIHA TUIACTHH,
PACCTOSIHUS MEXYy HUMHU U JUAICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

Vyenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 35eKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuveckuii mox. Toxu 6 paziuunvix cpedax

DIIEKTPUYECKHUM TOK. Y CIIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKA. MIcTOUHMKH
toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE  COMPOTUBJIEHUE.  YIEIbHOE  CONPOTUBIICHUE  BEIIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB.

Pabora  amekTpmyeckoro  Toka. 3akoH  JDbkoyns—Jlenma.  MomHOCTH
AJIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUXKYILAsl CUJIa U BHYTPEHHEE CONPOTHUBICHUE MCTOYHMKA TOKA. 3aKOH
OmMa 17151 ToJTHOM (3aMKHYTOM ) AneKkTpuueckoit rienu. KopoTkoe 3ambikaHue.

DJIEKTPOHHASI MPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTH COIMPOTUBIICHUSA
METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DneKkTpuYecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHAs U IPUMECHAs TPOBOJAUMOCTD MOJTYTPOBOIHUKOB.
CaoiictBa p — n - nepexoa. [TonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHMI  TOK B pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAST JUCCOLUALINS. DIEKTPOIH3.

DNeKTpU4ecKuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENbHBINA pa3ps/Il.
Monuus. [1na3ma.

TexHUYecKkre yCTPOMCTBA U MPAKTUUECKOE MPUMEHEHUE: aMIIEPMETP, BOIBLTMETD,
peocTar, ICTOYHHUKHU TOKA, YJIEKTPOHATPEBaTEIbHbBIE MPUOOPHI, JIEKTPOOCBETUTEIIHHBIC
npuOOphl, TEPMOMETP  COMPOTHBICHUS, BaKyyMHBI JHOJ, TEPMHUCTOPHl U
(hOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN JUO/I, TaIbBAHHUKA.



Jlemoncmpayuu

N3mepenne CUiTbl TOKA U HANPSKEHUS.

3aBUCUMOCTh CONPOTHUBIIEHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAIU TIONIEPEUHOr0 CEUEHUS U MaTepHaa.

CMelaHHOE COETMHEHUE TPOBOJHUKOB.

[Ipsmoe  w3MepeHHe  DIEKTpOABMXKYyLIeH  cuibl. KopoTkoe — 3aMbIKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIIEHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBo# paspsia U MPOBOAUMOCTE BO3yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD IUOAA.

Vuenuueckuii sxcnepumenm, 1abopamopivie pabomul

N3yuyeHne cMEmaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepenne 3IeKTPOJABMKYLIEH CHIIBI HCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHHUS.

HaOnronenue anexTposusa.

MexnpeaMeTHble CBS3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kiiacce oCcymiecTBIseTCs ¢ y4ETOM
COJIepKaTENIbHBIX MEXIIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meoicnpeomemnvie nowsimusi, CBSI3AHHBIE C M3YYEHHWEM METOJOB HAy4YHOIO
NO3HAHUS: SIBJICHHUE, HAyYHBIH (DaKT, rumnoresa, puznyeckas BEIMYHHA, 3aKOH, TEOPHS,
Ha0JII0/IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHMH, JHHEWHas (yHKuus, napadoda,
runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKLIMHU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPhI M HX
IIPOEKIMHU HA OCH KOOPJIUHAT, CII0KEHNUE BEKTOPOB.

Buonocus: mexaHuueckoe IBWKEHUE B >KUBOM mnpupojae, nuddysus, ocMoc,
TEMJOOOMEH JKUBBIX OPraHU3MOB (BHUJbBI TEIUIONEpeNayd, TEIIOBOE PaBHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B dKUBOUM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE ATOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJSIPHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTEH W Tra3oB,
AJIIEKTPUYECKUE CBOMCTBA METAJIOB, JIEKTPOIUTHYECKAs AUCCOLNALINS, FaIbBAaHUKA.

T'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXAHM3MOB, YUET
TPEHUsI B TEXHUKE, MOJALIMIIHUKHK, HCIOJb30BAHME 3aKOHA COXPAHEHUS HMITyJbCa B
TEXHUKE (pakera, BOAOMET M JIpyTWe€), JBUIATENb BHYTPEHHErO CrOpaHus, MapoBas
TypOuHa, OBITOBOW  XOJOAWJIbHUK, KOHAMIMOHEpP, TEXHOJOTUU  TOITYUCHHS
COBPEMEHHBIX MaTepuajioB, B TOM 4YHUCJIE€ HAHOMAaTepHajoB, M HAHOTEXHOJIOTHUH,



AIIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHHUE OJJIEKTPONPUOOPOB, KCEPOKC, CTPYHUHBIH
MPUHTEDP, DJIEKTPOHATPEBATENbHBIE MPUOOPBI, 3JIEKTPOOCBETUTENbHBIE MNPHOOPHI,
raJlbBaHUKA.

11 KITACC

Pa3znesa 4. DinekTpoanHamMuka

Tema 3. Mazcnummnoe noje. I1eKmMpoOMaAZHUMHAA UHOYKYUA

ITocTrosiHHBIE MarHuThl. B3anMoJelcTBUE TMOCTOSAHHBIX MarHUTOB. MarHWTHOE
nosie. Bexkrop MarHuTHOM MHAYKUMU. [IpUHIUMI CylEeprIO3UIMM MAarHUTHBIX IIOJIEH.
Jlunnn wMarauTHOM wWHAYKUMHA. KapTMHa JMHWKA MAarHUTHOM WHAYKUWAWA I1OJIS
ITOCTOSTHHBIX MAarHUTOB.

MarsnuTtHO€e 1oJie MPOBOAHUKA ¢ TOKOM. KapTuHa JIMHAK MHAYKIMU MarHUTHOTO
[IOJIs1 JUIMHHOTO ITIPSIMOIO IPOBOJAHMKA M 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJHMKA,
KaTylKu ¢ TokoM. OnbIT Opcrena. B3anmonencTBre NpoOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIlpaBJICHUE.

Cuna Jlopenua, €€ Monynp U HampaBieHUE. [[BUKEHHE 3apsHKEHHOW YacTUIBI B
OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuibl JIopeHua.

SIBiIeHME 3JIEKTPOMAarHUTHOM MHAYKUUH. [I0TOK BEKTOpa MAarHUTHOM HWHAYKLIHH.
DIIEKTPOJABUKYILAsA CHJIA MHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKIuu Papanes.

BuxpeBoe oanexkrpuueckoe Imose. OJNEKTPOABWKYINAS CHJIA MHAYKIAA B
IIPOBOAHUKE, IBUKYILEMCS IIOCTYNATENBHO B OJHOPOAHOM MarHUTHOM II0JIE.

[Ipasuo Jlenua.

NHOyKTUBHOCTE.  SIBIEHME  CAMOMHIYKUHH.  OJIEKTPOABWXKYIIAs  CHJA
CaMOMHIYKIIVH.

DHeprusi MAarHUTHOTO TTOJISI KATYIIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckue yCTpoMCTBA M NPAKTUYECKOE NMPUMEHEHUE: MOCTOSHHBIE MAarHUTHI,
DNEKTPOMArHuThl,  AJEKTPOABUTATENb,  YCKOPWUTENIM  JJIEMEHTapHbBIX  YaCTHII,
MHIYKIIMOHHAS NIEYb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O MMy4YKa MATHUTHBIM MOJIEM.

JIvHMYM UHIYKIIMM MarHATHOTO TOJIA.

B3aumozelictere n1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JlevicTBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBIIeHME ANEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.



3aBUCUMOCTh 3JIEKTPOABWKYLIEH CHJIBI MHAYKIMHM OT CKOPOCTU W3MEHEHMS
MAarHATHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuyeckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne MarHuTHOIO I0JIA KaTYIIKH C TOKOM.

HccnenoBanue AeMCTBUS NOCTOSIHHOTO MarHWTA HA PaAMKy C TOKOM.

Hccnenoanue sSBICHUS JIEKTPOMAarHUTHOM UHIAYKIIAH.

Pa3nen 5. Kosie0anus v BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUA

KonebarenbHas cuctema. CBOOOJHBIE MEXaHUUECKHE KoJeOanus. ['apMoHnyeckue
konebanus. [lepuon, yacrora, aMmuTyaa u ¢asza konedanuil. [IpyKUHHBI MasgTHHK.
MareMaTtuyeckuii MasiTHUK. YpaBHEHUE TrapMOHHMYeCKHX kosieOanuit. [IpeBpamieHue
SHEPrUM NPU TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbublii  kOHTYp. (CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJeOaHUA B
UJCANbHOM  KOJIEOATeIbHOM KOHType. AHAJIOTUs MEXAYy MEXaHUYECKUMU U
ANEKTPOMATHUTHBIMU KojeOanusimu. @opmyia ToMcoHa. 3aKOH COXpaHEHUsI SHEPTUH B
U7eaIbHOM K0JIeOaTeIbHOM KOHTYpE.

[IpencraBieHre O 3aTyXawIIUX KoJeOAHUAX. BBIHYXJIEHHbIE MEXaHUYECKHE
KoJjebanus. Pezonanc. BeiHyKI€HHbIE 3JIEKTPOMarHUTHbIE KOJIEOaHMUs.

Ilepemennsbiil TOK. CHHYCOUIATBHBIN IEPEMEHHBIA TOK. MOIIIHOCTh EPEMEHHOTO
TOKa. AMITUTYTHOE U IEUCTBYIOIIEE 3HAUEHHUE CHIIbI TOKA U HAIIPSKEHUS.

Tpancpopmarop. IlpousBoacTBO, mepenaya € MOTPEOJICHUE DIECKTPUUYECKOM
DHEPIrUU. OKOJOTWYECKHE PHUCKH IIPU IPOU3BOJACTBE AJIEKTpodHepruu. Kynbrypa
MCTIOJIb30BaHUs JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuyeckue ycTporucTBa U MPAKTHUYECKOE TPUMEHEHUE: DIEKTPUYECKUN 3BOHOK,
reHepaTop NMEPEMEHHOTO TOKA, JUHUHU dJIEKTpoIIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeabHOM cucTeMbl (MPYKUHHBIA — WUITU
MaTeMaTUYECKU MasiTHUK).

Habmronenue 3aryxarommx KojieOaHui.

HccnenoBanne CBOWCTB BhIHYXICHHBIX KOJI€OaHUH.

Habmonenue pe3onanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusmiorpaMMbsl  (3aBUCUMOCTH CHJIBI TOKAa W HAOpPsDKEHHS OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3onanc mpu  mocienoBaTeNbHOM — COCIMHEHUMM — PE3UCTOpPA,  KaTYLIKU
WHJIYKTUBHOCTH U KOHAEHCATOpa.

Mopneinpb TMHUY 3JIEKTpONepeIayn.



Vuenuueckuii sxcnepumenm, nabopamopuvie padomoi

HccnenoBanue 3aBUCUMOCTHY MIEPHOA MAIIbIX KOJeOaHUH Tpy3a HA HUTH OT JJTMHBI
HUATH U MacCChI Ipy3a.

HccenenoBanue NEpEMEHHOTO TOKA B LENU W3 IOCIEAOBATEIBHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60JIHbL

MexaHnuueckue BOJIHBI, ycioBus — pacnpocTtpanenus. lIlepuon.  Ckopocth
pacnpocTpaHeHusT M JUIMHA BOJIHBL. llomepeuHble W NPOJOJIBHBIE  BOJIHBIL.
WuTepdepenus u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBHUS H3JIYyYCHHS JJIEKTPOMAarHUTHBIX BOJIH.
B3anmuass opueHtamus BektopoB E, B, V B anextpomarautHON BosiHE. (CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXCHHE, NPEJIOMIICHUE, TMOJsIpU3auus, IJUPpaKius,
uHTepdepeniusa. CKOpoCTh 3IEKTPOMAarHUTHBIX BOJIH.

[IIxkana >JIEKTPOMArHUTHBIX BOJH. [IprMeHEHWE JJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIUOCBA3U U TENEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IIPUMEHEHHME. MY3bIKaJbHBIE
MHCTPYMEHTHI, YyJIbTPA3BYKOBas JHATHOCTHKA B TEXHUKE M MEIHULUHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tesedon, CBU-neus.

Jlemoncmpayuu

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomnieecs Te10 Kak UCTOUYHUK 3BYKa.

HaGnronenue orpakeHus: U IpeIOMIICHHUS] MEXAaHUYECKUX BOJIH.

Ha6nronenue nntepdepennn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabmoieHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUIUTYAOW U 4acTOTOMN
KoJieOaHu.

HccnenoBanue CBOMCTB JJIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, NPEIOMIICHUE,
noJisipu3anus, IuPpakuus, tHTepPepeHIus.

Tema 3. Onmuxka

I'eomerpruueckas onruka. IIpsAmonuHErHOE  pacHpoCTpaHEHUWE CBETa B
omHOpoaHOM cpexne. Jlyu cBera. ToueuHblii HICTOUHUK CBETA.

Otpaxkenue cBeTa. 3aKkOHbI OTpaxkeHusl cBeTa. [locTpoeHne u300pakeHUl B
IIJIOCKOM 3€pKaje.

[Ipenomnenne cBeta. 3aKkOHBI TMpeNOMIICHUsI cBeTa. AOCONIOTHBIN TMOKa3aTelb
npenomnienus. llonmHoe BHyTpeHHee oTpaxkeHue. llpenenbHbId  yroa MOJHOTO
BHYTPEHHETO OTPaXKCHUS.



Hucnepcus ceeta. CroxHbIi cocTaB Oenoro cBera. LIBerT.

Cobuparoniye u paccenBaromive JuH3bl. ToHKas JuH3a. DOKYyCHOE paccTOsIHUE U
onTHYECKas Cuia TOHKOW JuH3bl. llocTpoeHue wu300pakeHHWid B coOuparomux H
paccenBarOIMX JuH3ax. DopMyIia TOHKOM JIMH3BI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BomnoBas onrtuka. UnaTepdepenius cBera. KorepeHTHbIE MCTOYHHUKHU. Y CIIOBUS
HAOIIO/ICHUS MAaKCUMYMOB M MUHUMYMOB B HMHTEP(PEPECHLMOHHONW KapTHUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceta. Judpakiuonnas pemérka. YciaoBue HaOMIOJIEHUS TJIaBHBIX
MaKCUMYMOB IIpH MaJIEHUU MOHOXPOMATUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doToanmapar, MPOCKIMOHHBINM anmnapar, MUKPOCKOTM, TEJIECKOI, BOJIOKOHHAs OITHKA,
mudpakiMOHHas PEIETKa, MOJISTPOUSI.

Jlemoncmpayuu

[IpssMonMHEHOE  pacpOCTPAHEHHE, OTPAXKEHUE U  TMPEIOMJIICHHE  CBETA.
OnTuyeckue npudOpHI.

[TomHOE BHyTpeHHEE OTpaxkeHue. Mozenb CBETOBOAA.

NccnenoBanue cBOMCTB N300payKeHU B JTMH3AX.

Mopenn MUKpOCKoOMa, TEIECKOIA.

Habmronenue natepdepeHnm crera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tonmy4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEIETKH.

Habmronenue nossipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne noka3arens NpelOMICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUM B JTMH3aX.

Habmronenue nucnepcuu ceTa.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCUTEIbHOCTH

I'pannupl npuMEHUMOCTH KJIaccuyeckon MexaHuku. [locTynarel crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOXYJS CKOPOCTHM CBETa B BaKyyMe,
MIPUHLINI OTHOCUTEIBHOCTA DUHIITEHHA.

OTHOCHUTENIBHOCTh OAHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHUM U COKpALIEHUE
JUTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs3b Maccbl C SHEPrued W HMMIIYJbCOM PEISTUBUCTCKOW YACTHUIBL. OJHEPIHUs
ITOKOS.

Paznen 7. KBanTtoBas pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3HEpruM QPOTOHA C €ro YacTOTOM. DHEpPrus u
UMITYJIEC (POTOHA.

OtkpeiTiie U uccienoBanue Qororddexra. Onpitel A. I'. CroneroBa. 3aKOHBI

dotoapdexra. YpaBuenue ODitHmTeiHa s poroaddexra. «KpacHas rpanHuna
dhororddexra.

JlaBnenue cBera. OnwiTel I1. H. JIeGenena.
XHAMHUYECKOE IEUCTBUE CBETA.
Texnuueckue yCTpocTBA UM NPAKTUYECKOE TNPUMEHEHHE: (OTOIIEMEHT,
dboToIaTYMK, COJIHEUHAsl OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oT03PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHEIIHETO (poToadekra.
Ceeronuon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmnwiTel Pesepdopraa mo paccessHUIO o -4YacTHIl.
[Tnanerapuas monens atoma. [loctynatel bopa. M3nydenne u mornomieHne GoTOHOB
IIpU MEPEX0€ aToMa C OJIHOrO YPOBHSI SHEpPruu Ha Apyroil. Bunel crnektpoB. CekTp
YPOBHEMN 3HEPIUM aToMa BOAOPOA.
BonnoBeie cBoiictBa uwactuil. Bomubel ge bpoins. KopryckynsipHO-BOJIHOBOM
Tyaju3M.
CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.
TexHnueckne yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: CIIEKTPAJIIbHBIN aHAIN3
(cexTpockor), 1a3ep, KBAaHTOBbIN KOMIBIOTED.
Jlemoncmpayuu
Mogpens onbita Pezepdopra.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
Habumoienue nuHeRvaThIX CleKTPOB U3JIyUEHUSI.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopmsie pabomol
Ha6nronenue nmuaeiyaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHThI, JIOKA3bIBAIOIIUE CJOXKHOCTh CTpoeHus: siapa. OTKpbITHE
paanoaktTuBHOCTH. OmnbiTel Pezepdopaa mo ompeneneHuio coctaBa pajgrMOaKTUBHOTO



usnyuyeHusi. CBoiicTBa anbda -, 6eta -, ramma - U3aydeHus. BiausHue paauoakTUBHOCTH
Ha )KUBBIE OPTaHU3MBI.

OTtkppiTHe TpoTOHA W HeWTpoHa. Hyxmnonnas wmonens snapa [eiizenOepra —
NBaneHnko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormnsl.

Anbda - pacman. DJNEKTPOHHBIM M TMO3UTPOHHBIM Oeta - pacnaa. [amma -
U3JIydeHHEe. 3aKOH PaJIMOAKTUBHOIO pacraja.

DOHeprus CBA3M HYKJIOHOB B sifipe. AnepHbie cuibl. JledekT maccol sapa.

Anepnsbie peakuuu. [lenenue u CUHTE3 A1ep.

Anepnsbiii peaktop. TepmosiaepHsiii cuaTe3. [IpodiieMbl M TIEPCIIEKTUBBI SIICPHON
DHEPIreTUKHU. DKOJIOTUYECKNE ACIIEKTHI IAEPHONU SHEPTETUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

Mertonbl HaOJIIOAEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YACTHIL.

®dyHaaMeHTalbHbIE B3auMOAeiCTBUA. EqMHCTBO (pr3nuecKkoi KapTUHBI MHpa.

TexHuyeckue yCTpOWCTBA M IIPAKTHUYECKOE IIPUMEHEHUE: JO3UMETp, Kamepa
BuiibcoHa, siaepHbIi peakTop, aToMHast boMoa.

Jlemoncmpayuu

C4€TurK MOHU3HUPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamopsie pabonul

UccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Oranbl pa3BUTHs acTpoHOMUM. [IpUKIagHOE W MHPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3nHoro HeOa. Co3Be3nus, sipkue 3BE3/1bl, JIAHETHI, UX BUAUMOE JABHXKEHUE.

ConHeuHas cucrema.

Comnue. Conneunas akTUBHOCTb. MicTounnk sHeprun CosHua u 3BE€31. 3BE3MBI, UX
OCHOBHBIE XapaKTEPUCTHUKU. J[narpamma «CIeKTPAIbHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIABHOW IOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3]
[JIABHOM  TIOCJIEIOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE
MIPEACTABIICHHS O MPOUCXO0KIECHUH U 3BOMOUNH CONHIA U 3BE3MT. DTambl )KU3HU 3BE3.

Muieunsii Ilyte — Hama [amaktuka. Ilonoxenue u aBwxenne ConHLA B
lNanaktuke. Tunel ranaktuk. Pagmoranaktuku m kBaszapbl. UEpHBIE OBIPBI B sApax
TaJIaKTHK.

Bcenennas. Pacmmmpenune Bcenennoii. 3akon Xa0O0ma. PazOeranuwe rajiakTHK.
Teopus bonbioro B3peiBa. PeMkTOBOE M3IydYeHHUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepewménnpie mpo6ieMbl aCTPOHOMUH.

Vuenuueckue nabniooenus



HaGnronenuss HEBOOPYKEHHBIM TJIA30M C  HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JIJIS1 ONIPEIEIICHUS TI0JIOKEHUS HEOECHBIX 0ObEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/1usl CEeBEpHOro MOJyIIapus U IPKUE 3BE3IBI.

Habmronenus B treneckon Jlynsl, mutanet, Mieanoro I1ytu.

O6o01maronee NOBTOpeHue

Ponp pu3ukm m acTpOHOMUU B SKOHOMUYECKOH, TEXHOJIOTHUECKON, COITMATBLHON 1
ATUYECKON cdepax ACATEITHPHOCTH YEIOBEKa, POJIb U MECTO (M3WKHA U aCTPOHOMHUHU B
COBPEMEHHOM HAy4yHOW KapTHHE MHUpa, Poiib (PU3NUECKOW TeOopuu B (POpMUPOBAHHUU
Npe/ICTaBlICHU O (PU3NYECKONW KapTHUHE MHUpa, MECTO (U3MUYECKOM KapTUHBI MHUpA B
o011IeM psily COBPEMEHHBIX €CTECTBEHHO - HAYYHBIX MPEJICTABICHUNA O MPUPO/IE.

MesknpeaMeTHbIE CBSI3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCyIiecTBIsieTcs ¢ y4€TOM
coJiepKaTeNIbHBIX MEXITPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OUOJIOTHHU, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie noHsmusi, CBSI3aHHBIE C HW3YUYEHHUEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, Hay4YHbIN (akT, runores3a, puznueckas BEJIMYMHA, 3aKOH, TEOPUSI,
HaOJI0/IEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: peumieHUE CUCTEMbl YpaBHEHUH, TPUTOHOMETpUUYECKHE (DYHKIIUU:
CHUHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPbl M HX MPOCKIUM HA OCH KOOPJIHMHAT, CIOKEHHE BEKTOPOB, IMPOU3BOJHBIC
AJIEMEHTApPHBIX (YHKIUH, TPU3HAKKU TO100MS TPEYrOJbHUKOB, OIMpEeICHUE TIOIIaaN
I0CKuX Guryp u oobéma Ted.

buonoeus: snexrpudeckue sIBJICHUS B )KUBOM MPUPOJIE, KOJeOaTeNbHbIE TBUKEHUS
B KUBOW MNPUPOJIEC, ONTHUYECKHUE SBJICHUA B JKMBOW IPUPOJE, NCUCTBUE paavallMM Ha
YKUBBIEC OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIIMYECKAs CTPYKTypa TBEPBIX TET,
MEeXaHU3Mbl 00pa30BaHMsI KPUCTALTUICCKON PEeETKU, CIEKTPATbHBIN aHAIN3.

l'eoecpagusa: marHUTHBIE TIONIOCA 3€MJIH, 3aJIeKHM MarHUTHBIX pyl, (oTochEMKa
3€MHOW MOBEPXHOCTH, MPEJICKA3AHUE 3E€MIIETPSICCHUH.

Texnonocua:  JWHWUWA  DIJIEKTPOIEpENad, TEHEpPATOp IEPEeMEHHOr0  TOKa,
3JIEKTPOIBUTATEIb, MHIYKIIMOHHAS T1€4b, Pajap, paauoNpUEMHHUK, TEIECBU30D, AHTCHHA,
tenedon, CBY-nedyb, NpPOEKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJIHEYHAs
Oatapes.



IINIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHHSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO TpenMera «du3mka» Ha YpPOBHE CpeaHETro OOIIero
obpazoBaHus (0a30BBIM YpPOBEHB) JIOHKHO OOECHEUYUTh JOCTIKEHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE pe3ynbTaThl OCBOCHMSI ydeOHOro mnpenmera «Duszmka» TOIKHBI
OoTpaxxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIIUXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALINH, MO3UTHUBHBIX BHYTPEHHUX yOexKICHUH, COOTBETCTBYIOIIHAX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00111eCTBa, PACIIMPEHHUE KU3HEHHOTO OIbITa
U ONbITa JIEATEIBHOCTH B IPOLECCEe pealu3aluu OCHOBHBIX  HAIlpaBJICHUU
BOCIIMTATEIBHOMN JAESATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW MMO3MIMK OOYYalOMIErocsi KaK aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0 OOLIECTBA;

IIPUHSTHE TPaIULIMOHHBIX 00IIEYeI0BEYECKUX T'YMaHUCTUYECKUX u
JNEMOKPATHYECKNX LIEHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYKO [EATEIBHOCTh B HHTEPECAX TIPAKIAHCKOIO
o0I11ecTBa, y4acTBOBATh B CAMOYIIPABJICHUHN B 00pa30BaTEILHON OpraHU3allnu;

YMEHHME B3aUMOJCHUCTBOBATh C COLMAIIBHBIMU MHCTUTYTAMU B COOTBETCTBUM C UX
GYHKIMSIMU ¥ HA3HAYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO - HDABCTBEHHOT'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMUMBOTO OyAYyLIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYAs ICTETHKY HAy4YHOrO TBOPYECTBA,
npucymero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIUTAHUSI:

MHTEPEC K pa3iuyHbIM cepaM MpoPecCHOHATBHON NEATEeILHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOp OyyIei
po(eccuu 1 pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUI0 M CaMOOOPA30BaHMIO B 00JIACTH
(bU3KMKHN Ha IPOTSKEHUH BCEU KHU3HU;

6) IK0JI0rHYeCcKOro BOCTIMTAHUS

C(OPMUPOBAHHOCTh ~ DKOJIOTUYECKOM  KYJIBTYpbl, OCO3HAaHHE TIJI00AJIBHOTO
XapakTepa 3KOJOTHYECKHUX IPo0JIeM;

IUTAHUPOBAaHUE U OCYIIECTBIEHUE ICHCTBUN B OKPYXKAIOLIEH Cpele Ha OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpPEHHUE OMbITa JESITEIBHOCTU 3KOJIOTMYECKOW HANpaBIE€HHOCTH HAa OCHOBE
UMEIOLUXCS 3HAHUU 10 (pU3mKe;

7) IEeHHOCTH HAYYHOTO MO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (GU3HUYECKON HAYKH;

OCO3HaHUE LIEHHOCTH HAay4YHOW NEATEIbHOCTH, TOTOBHOCTh B MPOLIECCE MU3YUCHUS
GU3MKM  OCYIIECTBISATH  MNPOEKTHYHD U HCCIENOBATENIbCKYIO  JIEITEIbHOCTD
WHIVBUYyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS

ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITENIbHO (POPMYJTUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMy, paccCMaTpUBaTh
€€ BCECTOPOHHE;

ONpENENATh eI ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU UX
JIOCTHIKCHMUSI;

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUS] B PaCCMaTPUBAEMBIX (PHU3UUYECKUX
SIBJICHUSIX

pa3pabarpiBaTh IUIAH pEIICHUS TpoOJeMbl € YYETOM aHaIM3a HMEIOIIUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JAEATEIIBHOCTh, OLICHMBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIEACTBUHN AEATCIBHOCTH;

KOOPJAVUHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSIX PEaJbHOI0, BUPTYaJIbHOTO U
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.



ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

BIQJIETh HAYYHOH TEPMHHOJOTHEH, KIIOYEBHIMU TMOHATHUSMH U METOJaMU
buznueckoil HayKu;

BJIAaJICTh HaBBHIKAMU YYeOHO-HCCIICNOBATENILCKOW U TMPOCKTHOW IESATEIBHOCTH B
ob0nact (U3MKH, CIOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSITEIBHOMY TIOHMCKY
METOJIOB peIIeHHs 3a1ad (PU3MYECKOro COAep>KaHusl, NPUMEHEHHIO pa3ITUYHbBIX
METO/IOB MIO3HAHUS;

BJIAQJICTh BUIAMH JIEATEIBHOCTH 10 TIOJYYEHUIO HOBOTO 3HAHHUSA, €ro
MHTEPIPEeTAlNY, TPeoOpa30BaHUIO M MPUMEHEHHUIO B Pa3IMYHBIX YICOHBIX CHUTYaIUsX,
B TOM YHCJIE€ IPU CO3JaHUU YUYE€OHBIX IIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBJISITH TNPUYMHHO - CIEJICTBEHHBIC CBS3M W aKTyaJlM3MpOBaTh 3ajady,
BBIIBUTATh THIIOTE3y €€ pEIIeHHs, HAXOAUTh apTyMEHTBI JJisl JOKa3aTelbCTBA CBOUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTphl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMOJIYYCHHBIC B XOJIE PEIICHUS 3aJa4yd Pe3yJIbTaThl, KPUTUUECKU
OLICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTb M  (OpMyJIUMpOBaTh COOCTBEHHBIE 3aJauyd B  00pa3oBaTEIbHOMN
AESITEIbHOCTH, B TOM YHCIIC TIPU N3YYCHUH (DU3HKHY;

JIaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTHh 3HAHUSA 1O (U3MKE B  MPAKTHUYECKYI0  0O0JacTh
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, NIPEJIaraTh OpUrHHAIBHBIC TOAXOAbl U PEIICHUS,

CTaBUTh MPOOJIEMBI U 33Ja4H, 10IYCKAIOIIKE albTepHATUBHBIEC PEILICHUSI.

Pabora c nndopmanmueii:

BJa/IeTh HaBBIKAMH TONydeHUs HHPOpMAIMH (U3HUUECKOTO COICpKAHUSI W3
WCTOYHUKOB Ppa3HBIX THUIIOB, CaMOCTOSITENIbHO OCYIIECTBIATH TOWCK, aHAJM3,
CUCTEMATH3AIMI0 ¥ HWHTEPHpeTanuio HWHHOPMAIMK Pa3TUYHBIX BUAOB ©U (HOpM
MpeJICTaBICHHUS,

OIICHMBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONb30BaTh CPEACTBa MH(MOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNd KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OpraHM3AIlMOHHBIX 33a7ad ¢
coOmoacHueM TpeOOBaHMI  APrOHOMHKH, TEXHUKH O€30IaCHOCTH, THIHUCHBI,
pecypcocOepexeHusi, MPaBOBBIX M O3TUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACPN AHHS B PA3IMUHBIX (GopMmaTax ¢ yd&éTom
Ha3Ha4YeHUs MHQOpPMAIMM U UEJNEeBOM ayJUTOPHH, BBIOMpas ONTUMAJIbHYIO (popmy
MPE/ICTAaBICHUS U BU3YyaIU3aIHH.



KoMMyHUKaTHBHbIE YHUBEPCAJIbHBIE yueOHbIe AeiicTBUSA:

OCYIIECTBIISATH OOIIEHUE HA YPOKaX (PM3UKU M BO BHEYPOUHOU JIEATEIHLHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(PIUKTHBIX CUTYAIlUi U CMATYaTh KOH(JIUKTHI,

pa3BEPHYTO M JIOTHYHO H3JaraTh CBOI TOYKY 3PEHUS C HCIOJIb30BaHHEM
SI3BIKOBBIX CPEIICTB;

MOHMMAaTh W HWCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIUBUAYATHLHOU
paboThI;

BBIOMpATh TEMAaTHKy M METOABl COBMECTHBIX JEHCTBHH ¢ y4ETOM OOIIHX
MHTEPECOB U BO3MOXXHOCTEH KaKIOTO YeHa KOJUICKTHBA,;

IPUHUMATD L€ COBMECTHOU NI TEIbHOCTH, OPTaHM30BBIBATh M KOOPIUHUPOBATH
ACUCTBUSL O €€ JIOCTMKCHHIO: COCTABIIATh IUTAH JCHCTBHUM, PACHPENENATh POJH C
y4€TOM MHEHHI YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM PabOTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJA/Ja W KAXKJOTO yYaCTHHKA KOMaHJABI B OOIIMIA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npe/yiaraTb  HOBBIE TIPOCKTHI, OIICHWBAaTh HWJCH C TMO3UIMH HOBU3HBI,
OPUTUHAIBHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIISATh TIO3UTUBHOE CTPATETUYECKOE IMOBEICHUE B PA3IMYHBIX CHUTYAIHSIX,
IPOSIBJISITH TBOPUYECTBO U BOOOpakeHUE, OBITh HHULIMATHBHBIM.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITENIbHO OCYLIECTBIIATh [O3HABATEIbHYIO JESTEIbHOCTh B 00JIaCTH
(Y3UKY U aCTPOHOMMUH, BBISBIISITH IPOOJIEMBI, CTABUTH U (POPMYJIMPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITENIbHO COCTaBIISATh IJIaH PELIEHUS PACUETHBIX M KaYECTBEHHBIX 3a/1ad,
IJIaH BBINOJHEHUS NPAKTUYECKOM paboThl € YYETOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuMpsATh paMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHIT;

JenaTh  OCO3HAHHBIM  BBIOOp, apryMeHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYAUIIUU B 001acTH (U3HKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIUOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHTyalUsM, BHOCUTb KOPPEKTHBBI B JAESITEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIa/ICTh HABBIKAMHU IO3HABATEIHHONW pedieKCMM KaK OCO3HAHHUS COBEPIAaeMbIX
JENUCTBUN U MBICIIUTEIBHBIX MTPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;



UCIIONIb30BaTh MPUEMBI pediekcuu A OLEHKHM CHUTyallH, BbIOOpa BEPHOTO
peIIeHuS;

YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 UX CHIDKEHUIO;

OpUHMMAaTh MOTHBBl M apryMEHTbl JPyruX IIpd aHaJlU3€ pe3yJIbTaToB
JESITEIbHOCTH;

MPUHUMATD ce0sl, MOHMUMAsi CBOU HEJIOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W aApPryMEHTHl JAPYTUX TpPH aHajdu3e pe3yJabTaToB
JESITEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKU.

B mnpouecce nocTUXEHUs] JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS IPOrpaMMBbI 110
¢uzuke 8  ypoBHA  cpeaHero  oOmero  oOpa3oBaHus Y OOyYaromIMXcs
COBEPIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIICKT, IpeIoJIararoInii
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIOCOOHOCTh IOHHMMATh CBOE HSMOILIMOHAIBHOE
COCTOSIHUE, BHJICTh HAMPaBICHUS Pa3BUTH COOCTBEHHON AMOLIMOHAIBHOM cepbl, OBITH
YBEpPEHHBIM B ceO¢;

CaMOpPETYJHPOBAaHMsI, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE TMPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEJIEHUE, CTIOCOOHOCTD aJallTUPOBATHCS K 3IMOIIMOHATIbHBIM
M3MEHEHUSIM U TPOSIBISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHIKEHHIO LEIH |
yCcrexy, ONTHUMH3M, WHHUIMATHBHOCTh, YMEHHUE JIEHCTBOBATh WCXOJS U3 CBOMX
BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CHOCOOHOCTh IOHHMMATh SMOIIMOHAIBHOE COCTOSIHUE
APYTUX, YUUTHIBATh €r0 MPU OCYIIECTBICHUHN OOILEHUS, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C
APYTUMHU JHOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTh KOH(PIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K koHiy obydenus B 10 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax pojb M MecTo (PU3UKKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHbl MHUpPa, B pa3BUTUU COBPEMEHHOUW TEXHUKU U
TEXHOJIOTHH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;

YUUTHIBATh  TPaHUIBl  NPUMEHEHUS  HU3YYEHHBIX  (U3MUECKUX  MOJEINEH:
MaTepuagbHas TOYKa, WMHEpLMajbHas cHUcTeMa OTCu€Ta, aOCONIOTHO TBEPAOE TEIO,



WJICAUIbHBIA Ta3, MOAEIN CTPOCHHS Ta30B, KUJKOCTEW W TBEPIBIX T, TOYEYHBIN
AIEKTPUYECKUH 3apsij] PU PEIICHUH (PU3NIECKHUX 33]1a4;

pacmo3HaBaTh (U3NYECKHUE SIBICHUS (TPOIECChI) U OOBSICHATH WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSPHO-KUHETUYECKOW TEOPUHU CTPOEHUS BEUIECTBA H
ANEKTPOAMHAMUKU: PABHOMEPHOE W PABHOYCKOPEHHOE MPSMOJUHEUHOE IBUKEHHE,
CBOOOJHOE TIaJIeHUE TEJl, JBIKCHUE TI0 OKPYKHOCTH, WHEPITHS, B3aUMOJICHCTBUEC TEll,
muddysusi, OpOYHOBCKOE NBIKCHHE, CTPOCHUE KUIAKOCTEH W TBEPABIX TEJ, NU3MECHEHUE
o0bEéMa Tea mNpu HarpeBaHuWW (OXJIAXKICHHM), TEIUIOBOE paBHOBECHE, HUCIApeHHeE,
KOHJICHCAIUS, IUIABJICHUE, KPUCTA/UIM3alUsl, KHUIIEHUWE, BJIAXKHOCTh  BO3IyXa,
MOBBILICHUE JABJICHUS ra3a IPU €ro HarpeBaHWU B 3aKPBITOM COCYJIE, CBA3b MEXKIY
MapamMeTpaMu COCTOSIHMA Ta3a B HM30MPOIECCAX, IEKTPU3ALMS TEJ, B3aUMOACHCTBUE
3apsa0B;

OMHCHIBATH MEXAHMYECKOE JBWIKEHUE, UCIOJb3yd (QU3NYECKHe BEJIMYMHBIL:
KOOpJIMHATa, IyTh, IEPEMELIEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuia, UMITYJIbC
Tela, KUHETUYEeCKas DJHEPrusi, MNOTCHIMaJIbHAs »SHEPrus, MeXaHuueckas padora,
MEXaHMYECKas MOIIHOCTh; MIPU OMUCAHUM MPABUILHO TPAKTOBATh (PU3MUECKUM CMBICI
WCIOJB3YEeMbIX BEJMYMH, HMX OO0O3HAYEHUS U EJUHUIIBI, HaXOIUTh (OPMYIIbI,
CBSI3bIBAIOIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYUHAMU;

ONMCHIBAaTh U3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCIIOJIb3YS
(bu3nyeckre BEIMYUHBI: JIaBJICHUE ra3a, TeMIepaTypa, CpeIHssl KUHETUYEeCKasi SHePTrus
XA0TUYECKOTO JIBUKECHUSI MOJIEKYJ, CpEIHEKBaJpaTU4Hasi CKOPOCTbh MOJIEKYII,
KOJIMYECTBO TEILJIOTHI, BHYTPEHHSISI SHEPrus, padora raza, KOd(Q(UIIMEHT MOIe3HOTO
JICUCTBUS TEIIJIOBOTO JIBUTATENsS; MPU OMHMCAHWM MPABWIBHO TPAKTOBATh (HHU3UYECKUI
CMBICJI MCTIOJB3YEMbIX BEIUYMH, UX OO03HAYEHUS W EIUHUIIBI, HAXOAUTh (POpMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMU BEJIMUHUHAM;

ONKUCHIBATh M3YUYCHHBIE BJECKTPUUYECKUE CBOWMCTBA BEIIECTBA M DICKTPUUECKHUE
sBJICHHS (TIPOIIECCHI), HMCHOJB3YSd (U3MYECKUE BEIMYUHBL: JJICKTPUYCCKUN 3apsi,
AJIEKTPUYECKOE T0JIE, HANIPSHKEHHOCTD MOJISI, MOTEHIMAJ, Pa3HOCTh MTOTEHIMAJIOB; IIPU
OTMMCAaHUU TPABWIHLHO TPAKTOBATh (PU3MYECKUM CMBICI HCIOJIB3YyEMBIX BEJIMYMH, UX
0003HAYEHUSI M €UHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE TAaHHYIO (PU3MUECKYIO
BEJIMYMHY C APYTUMU BEIIMYMHAMM;

aHAIM3UPOBaTh (U3UUYECKHE TMPOIECChl W SBICHUS, WCIONB3Yysl (PU3MUECKHE
3aKOHBI U IPUHLIMIIBL: 3aKOH BCEMUPHOTO TsArotenus, I, II u Il 3akonsr HeroTOHA, 3aK0H
COXpaHEHHMS] MEXAHWUYECKON DHHEPruu, 3aKOH COXPAHEHUS WMITYJbCa, MNPUHLIMI
CyNEpHo3UlMM  CUJI, TPUHIUN PABHONPABUS HWHEPLMAIBHBIX CHUCTEM OTCUETA,
MOJICKYJISIPHO - KMHETUYECKYIO TEOPUIO CTPOCHUS BEILECTBA, Fa30BbIC 3aKOHBI, CBA3b
CpenHell KWHETUYEeCKOW SHEPTruu TEIUIOBOTO JBIKEHUS MOJIEKYJT C abCONIOTHOU
TEMIIEPATYpPOM, NEPBBIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHUS SIIEKTPUUYECKOTO



3apsiga, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BBIPAKEHHUE U YCIIOBUA (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC NPUHLMUIIBI JEHCTBUS MAIlWH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iauyaTh YCJIOBHS HMX O€30MAaCHOTO MCIIONb30BaHUS B IOBCEIHEBHOU
KU3HU;

BBITIOJHATH SKCIIEPUMEHTHI 110 UCCIEI0BAHUIO (PU3NYECKUX SBICHUM U MPOIIECCOB
C HCIOJIb30BAHMEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHU#, MpH 3TOM (POpMYyIUpOBaTH
npobseMy/3afady M THUINOTE3y Y4YeOHOTO 3KCIEpUMEHTa, cOOMpaTh YCTaHOBKY U3
IPEI0KEHHOTO 000pyI0BaHus, IPOBOJIUTH OIBIT U (POPMYJIUPOBATH BHIBOBI;

OCYILIECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PUZNUECKUX BEIUYUH, IPU 3TOM
BBIOMpATh ONTHUMAIBHBIA CHOCOO HM3MEPEHHS M HCIOJIb30BAaTh W3BECTHBIE METOIBI
OLIEHKH MOTPEITHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBUCUMOCTH MEX1y (PU3NUECKUMH BEITMUYMHAMU C UCIOJIB30BaHUEM
NPSIMBIX U3MEPEHUH, IPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YIbTATHI
MOJTyY€HHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYUH B BUJAE TaONHIl M TpaduKOB, IENaTh
BBIBOJIBI IO pE3YyJIbTaTaM UCCIEI0BAHNUS;

coOyrofaTh MpaBwiia 0€30MacHOTO TpyJda MPU TMPOBEIACHUM HCCICIOBAHUN B
pamMKax ydeOHOro JHKCHEpUMEHTa, Y4eOHO - HCCIENOBAaTEIbCKOW M IMPOEKTHOM
JESITEIbBHOCTU C MCIOJb30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB U JIaDOpaTOPHOIO
000py10BaHUs;

pemaTrh pacyéTHbIE 3a/aud C SIBHO 3aJaHHOW (PU3MYECKON MOJEINbIO0, UCIOIb3Ys
¢u3nyeckrue 3aKOHbl M TPUHIUIBI, HA OCHOBE aHallM3a YCJIOBUS 3a/ladyl BBIOMPATH
(UBUYECKYI0 MOJIENb, BBIICNATH (PU3MUECKHE BETUYMHBI U (HOPMYJIIBI, HEOOXOIUMBIE
11 €€ peleHusi, MPOBOJUTh PacYEThl U OLIEHUBATh PEAILHOCTD MOJIyYEHHOTO 3HAUCHHUS
(hU3nYECKOM BETUUYUHBI,

pemarh KadyeCTBEHHBIC 3aJlayd: BBICTPAMBATH JIOTUYECKH HETPOTUBOPEUHBYIO
LENOYKY pAcCyXIEHHH ¢ ONOpol Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(bu3uYeCKUE SIBIICHHUS,

UCTIONB30BaTh TP PEIICHWH Y4YeOHBIX 3a7ad4 COBPEMEHHBIE HH(POPMAIMOHHBIC
TEXHOJOTHUH JUIS TIOWCKAa, CTPYKTYpHUPOBAHMS, HWHTEPIPETAMHA ¥ MPEICTaBICHHUS
y4eOHOM ¥  Hay4YHO-TIONYJSApHOM HH(OpMalMK, TMOJYYEHHOM M3  Pa3IUYHBIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIydaeMyt0 HHPOPMAIHUIO;

MPUBOJUTH NPUMEPHI BKJIAJa POCCUHCKUX M 3apyOEKHBIX YUYEHBIX - (PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU H
TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >XM3HU IS
oOecnieueHrs 0€30MacHOCTH TpU  OOpamieHHMH ¢ M[OpuOOpaMH U TEXHHUYECKUMHU
yCTpOMCTBaMH, HJIsi COXpPaHEHHsI 30POBbS U COONIONEHUS HOPM HKOJIOTUYECKOTO
IIOBEJICHUS B OKPYKAIOIIEeH cpene;



paboTaTh B IpyMIe C BHIMOJIHEHUEM PA3IMUHbIX COI[MAIBHBIX POJIEH, MIIaHUPOBATh
paboTy Tpymmbl, palUoOHAIBHO pacCHpelessTh O0S3aHHOCTH H  IUJIAHUPOBATh
JESITeIbHOCTh B HECTAaHAAPTHBIX CUTYAIIUsIX, aJIeKBATHO OIICHMBATH BKJIAJ Ka)XJI0Tr0O U3
YYaCTHUKOB TPYIIIIbI B PELIEHUE PACCMATPUBAEMON TPOOIIEMBI.

K koHy oOydenus B 11 kjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIM:

JEMOHCTPUPOBaTh Ha MPUMEpPAax pOIb U MECTO (PHU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHbBl MHUpPA, B pa3BUTHUU COBPEMEHHON TEXHUKH U
TEXHOJIOTHM, B MPAKTUYECKOM JEATEIbHOCTU JIIOAEH, LENOCTHOCTh W E€AMHCTBO
(bu3nYeCKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI IPUMEHEHHS M3YYCHHBIX (PU3UUYECKUX MOJIEICH: TOUYCUHBIN
AIIEKTPUYECKUI 3apsA, Tyd CBETa, TOUYCUHBIN NCTOUYHUK CBETA, SJACpHAs MOJIEIh aToMa,
HYKJIOHHAs1 MOJI€JIb aTOMHOTO Si7jpa IPU pelieHuu GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (PU3UUECKHE sIBJIECHUS (TpOIecChl) U OOBACHATh MX HAa OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKH W KBAHTOBOM (DM3HMKH: JIIEKTPUYECKas MPOBOJAMMOCTH,
TEIJIOBOE, CBETOBOE, XWMHYECKOE, MAarHUTHOE JCWCTBHUS TOKa, B3aMMOJICHCTBHE
MarHMTOB, YIEKTPOMArHUTHAS MHIYKIHS, AEMCTBHE MAarHUTHOTO TOJISl HAa MPOBOJTHUK C
TOKOM U  JBWXKYIIUMHCA 3apsj]l, OJEKTPOMarHUTHble KojJeOaHuUs U  BOJIHBI,
NPSIMOJIMHEMHOE pacpOCTpaHEHUE CBETa, OTPaKEHUE, MpeIoMIIeHHE, HHTephepeHIHs,
mupakuys W MOJsSpU3alus CBETa, JUCIEpPCUsl CBeTa, (HOTO3NEKTpUYECKUd 3P PexT
(boToaddexT), cBeToBOE AaBiCHWE, BO3ZHHUKHOBEHHE JIMHEHMYATOrO CIEKTpa aTroma
BOJIOPOJIa, €CTECTBEHHAs! M UCKYCCTBEHHAs! PaIMOAKTUBHOCTD;

ONHUCHIBATh HU3YYEHHbIE CBOWCTBAa BeIIECTBAa (AJIIEKTPUUYECKHE, MAarHUTHbIC,
ONTUYECKHUE, DJIEKTPUUYECKYIO MPOBOJUMOCTb PAa3IMUYHBIX CPEN) U 3JIEKTPOMArHUTHBIC
sBIEeHUS (TIPOIECCHI), UCTIONB3Y (PU3NYECKUE BEIMUYUHBI: JICKTPUUECKUN 3apsif, cuja
TOKa, OJJEKTPUYECKOE HANpSIKEHUE, DIIEKTPUYECKOE COMPOTUBIICHUE, Pa3HOCTh
MOTEHLMAJIOB, JIEKTPOJBIKYIIAs CHiIa, paboTa TOKA, MHIYKIUS MarHUTHOTO TIOJI,
cwia Amnepa, cwia JlopeHna, HHAYKTUBHOCTh KaTYIIKW, SHEPTUS IJIEKTPUUYECKOTO U
MarHMTHOTO TOJICH, IEPUOJT U YacTOTa KoeOaHuil B KOeOaTeIbHOM KOHTYpE, 3aps U
CHUJla TOKa B MPOLECCEe TapMOHMYECKUX AJIEKTPOMATHUTHBIX KojeOaHuil, (hokycHoe
paccTosiHME W ONTHYECKas Cujla JIMH3bI, TPHU OMUCAHUHM TMPABHIBHO TPaKTOBATh
(bu3nYeCKUi CMBICI UCIOJB3YEMBIX BEJIMYMH, UX 0003HAUCHUS U €IUHUIIbI, YKa3bIBATh
(bopMyIibl, CBSI3BIBAIOIINE JAaHHYIO (DU3HYECKYIO BEIMUUHY C IPYTMMH BETUUMHAMU;

OTHCHIBATh M3yYEHHBIC KBAHTOBBIC SIBIICHUS W MPOLIECCHI, UCTIONB3Ys (PU3NIECKHUE
BEJIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI W YAacTOTa CBETa,
SHEPrusl U UMITYJIbC (POTOHA, MEPUOJI MOy paclajia, YHEPTHs CBA3H aTOMHBIX siiep, IpU
OMHCAaHUU TPABUIBHO TPAKTOBATH (HM3MUECKUN CMBICT MCIIOJIBb3YyEeMbIX BEIHYMH, HX
0003HAUYECHUS U €IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO
BEJIMUMHY C APYTHMHU BEJIMYMHAMU, BBIUYUCIIATH 3HAUEHUE (PU3NUECKON BETMUNHBI;



aHATM3UPOBaTh (U3MUECKHE TMPOIECChl W SBICHUS, WCIOJNB3Yysl (PU3HUECKHE
3aKOHBl W TPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIEAOBATENBHOIO W MapauIeabHOrO
COCIMHEHUS NPOBOJHUKOB, 3akOoH Jlkoyna — JIeHma, 3aKOH 3JIEKTPOMATHUTHOM
UHAYKIMU, 3aKOH MPSMOJMHEHMHOrO0 pacrnpoCTpaHEHHUsI CBETa, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DuHIITEWHA 1711 hoTod(PdekTa, 3aKoH
COXpPAaHEHUS DSHEPIHM, 3aKOH COXPAaHEHHsS  HMMITYJIbCa, 3aKOH  COXPaHEHHUS
ANEKTPUYECKOTr0 3aps/ia, 3aKOH COXPAHEHHs] MacCOBOIO YMCIIa, MOocTyatel bopa, 3akoH
PaAMOAaKTUBHOTO paciajia, Ipyu 3TOM Pa3iInyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0
MaTEMaTUYECKOE BhIPAKEHUE U yCIOBUSA (TpaHHULIbl, 0071aCTH ) MPUMEHUMOCTH;

ONPENEIIATh HANPABICHUE BEKTOPA MHIYKIIMU MArHUTHOTO TIOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTh M OINHCHIBATH M300pa’K€HUE, CO3[1aBAEMOE IUIOCKUM 3€pPKajiOM, TOHKOU
JIMH30M;

BBITIOJIHATD YKCIIEPUMEHTHI 110 UCCIEOBAaHUIO (M3UUECKUX SBJICHUN U MPOIIECCOB
C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX HM3MEpPEHUU: mpu HTOM (HOPMYJIHUPOBATH
npoOsieMy/3ajadyy W TUNOTE3y Y4E€OHOro SKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3
MPEI0KEHHOTO 000PY/I0BaHUS, TPOBOUTH OTBIT U (POPMYITUPOBATH BHIBO/IBI;

OCYIIECTBJISATH MPSMbIE U KOCBEHHBIE U3MEPEHUS (DU3UUECKUX BEITUYUH, IPU ITOM
BBIOMPATh ONTUMAJIBHBINA CIOCOO WM3MEPEHUS W HCIOJIb30BaTh WM3BECTHHIE METOJIbI
OLIEHKH MOTPELTHOCTEN U3MEPEHUI;

HCCIIeIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C HUCIOJIb30BAaHUEM MPSAMBIX
U3MEPEeHUI: TPU OTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATH PE3yJIbTAThHI
MOJIYYeHHOM 3aBUCUMOCTH (U3UUECKUX BEIUYMH B BUJEC TaOJUIl U TPapUKOB, JeJaTh
BBIBO/IbI 110 PE3YyJIbTaTaM UCCIEIOBAHNUS;

coOyrofaTh TpaBwiia 0€30MacHOTO TpyJAa MPU TMPOBEIACHUM HCCICIOBAHUN B
paMKax y4yeOHOro »JKCHEpHUMEHTa, Yy4eOHO - HCCIEAOBATENbCKOM W MPOEKTHOU
JESTETPHOCTH C WCIIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000pyI0BaHUS;

pemaTrh pacy€THbIC 3a/1a4d C SIBHO 3aJaHHOW (PU3MYECKONW MOJEIbIO, UCTOIb3Ys
(u3uyeckre 3aKOHbI W TPHUHIIMIIBIL, HA OCHOBE aHAJIU3a YCJIOBHUS 3aJayd BbIOHMpATh
(bu3MYECKyI0 MOJENb, BBIIETATh (PU3NYECKHE BETUYMHBI U (HOPMYJIbl, HEOOXOIUMBIE
IUIs1 €€ pelIeHus, MPOBOAUTH PACUETHI U OLICHUBATH PEAIBHOCTH MOJYYEHHOTO 3HAYEHUS
(hU3NIECKOM BEITUYHMHBI,

peniaTh KayeCTBEHHBIC 3a/laud: BBICTpauBaTh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PpPACCYXIACHUH C ONOpOoM Ha U3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYEeCcKUe SIBICHUS;

WCIIOJIh30BaTh TMPHU PEIICHUH YYEOHBIX 3a1ad COBpPEMEHHbIE HH(GOPMAIIMOHHBIE
TEXHOJOTUU [IJIsl TIOMCKA, CTPYKTYPUPOBAHHUS, HHTEPHpPETAIIMU U MPEACTaBICHUS



yueOHOM ¥ HAy4YyHO - TMOMYyJApHOW HHPOpPMAIMK, TMOIYYCHHOH W3 Pa3IUYHBIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MMOIy4aeMylo HH(POPMAIIUIO;

OOBSICHATh NMPUHIMUIIBI JACUCTBUA MAIWH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3ianyaTh yCIOBHs UX O€30M1aCHOTO MCIIOIb30BAHUS B TIOBCEAHEBHON KU3HU;

OPUBOJUTH IMPHUMEPHl BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHNE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW >KU3HU IS
oOecnieyeHus 0€30MaCHOCTUM IpU  OOpalleHHMH ¢ M[OpuOOpaMH U TEXHUYECKUMHU
yCTPOMCTBAMHU, JUUIsI COXPAHEHHUS 3I0POBbsi U COOJIIOJEHUS HOPM 3KOJOTHYECKOIrO
MOBEACHUS B OKPYXKAIOILIEH CpEIE;

padboTaTh B IpyNIE C BHITOJTHEHUEM PAa3IMYHbIX COLIMAIBHBIX POJIEH, TUIAHUPOBATH
paboTy Tpymmbl, palUOHAIBHO pacHpelesTh O00S3aHHOCTH M IUJIAaHUPOBATh
NEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUAX, aJ€KBAaTHO OLICHUBATH BKJIAJ KaXKI0r0 U3
YYAaCTHUKOB T'PYNIIbI B pEHIEHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM
Ne n/m S — Beero Kourposububie Ilpakruuyeckne (uudponbie)
padoTbI padoTbI o0pa3oBaTte/ibHbIE
pecypcbl
Paznea 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS. 2 bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bubmmoreka [JOK
21 Kunemaruica. > L https://m.edscﬁ).ru/7f41bf72
bubmmoreka [JOK
22 JluHaMuia. ! https://m.edscﬁ).ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE. 6 1 1 ﬁgg;?;;iiﬁgﬁﬂ fA1bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 1 bubmuoreka [JOK
TEOPHH. https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKH. 10 1 Egg;%ﬁ?;ii?ﬁﬂ fA1bf72
33 ArperatHble cocTosiHU BemlecTBa. dDa3oBbie 5 bubnmnorexa [JOK
TIEPEXOJIBI. https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Pa3nen 4. JIEKTPOANHAMUKA
4.1 DEKTPOCTATHKA. 10 . 1;3237/%?;115)?’5/ 7f41bf72
49 [TocTossHHBIN 2JIEKTPUYECKUI TOK. TOKH B 12 1 1 bubnmnorexa [JOK

Pa3IMYHBIX Cpeaax.

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne o/ Konrpoabubie  IIpakruueckue (uudposbie)
NPOrpamMMbl Bcero
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Paszpnen 1. JIEKTPOIMHAMUKA
11 MaruauTHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubmuorexa [JOK
' HHTKIIAS. https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHW4eCcKue U 3JIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoJieOaHusl. https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.2 MexaHuuyeckre U 3J1eKTPOMarHUTHHIE BOJHBL. | O 1 https://m.eds00.ru/7f41c97¢
bubmuorexa [JOK
23 Orrraka. 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CTICIIHATBHOM TEOPUH 4 1 bubnuoteka [JOK
' OTHOCHUTEIHLHOCTH. https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoteka [JOK
4.1 ONeMeHThl KBAHTOBOM OITHKH. 6 https://m.edsoo.ru/7f41c97¢
bu6nmoreka [JOK
4.2 CTpocHHue atoma. 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 57pO. S https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15
Paznen 5. 9JIEMEHTbI ACTPOHOMMUHU U ACTPO®PU3UKHU
5.1 DNeMeHTHI aCTPOHOMHH U aCTPO(DU3UKH. 7 1 bubnuorexka [JOK
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Hroro no pazueny 7
Pa3nesn 6. OBOBIIAIOLIEE IOBTOPEHHUE
bubmuorexa [JOK
6.1 Oobmaromee nosTopenue. 4 https://m.edsc])_E).ru/Yf41097c
Hroro no pazneny 4
PesepBHOE Bpems 3
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KoauuecTBO 4acoB

° ara KTPOHHbIE HH(POBLI

Jl:‘/lI Tema ypoka Beero KonTpoabubie IIpakTuyeckue fl[3yll J— 03&1pea3 OI:;T emfnllil e(bpo ¢

padoThI padoThI pecypebi

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [JOK
METO/IbI IIO3HAHKSI OKPY)KAOIIETO MUPA. 01.09.2023  https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢u3nku B GOopMHPOBAHUHT Bubmorexa [IOK

2 COBpeMeHHOﬁUHaquOﬁ KAPTHIIb! MUpa, B ! 06.09.2023 ' https://m.edsoo.ru/ff0c33e6
NPAaKTUYECKOH IS TEbHOCTH JIFOICH.

MexaHnyeckoe ABUKEHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
nBrkeHus. [lepemenienue, CKOPOCTb, 08.09.2023 ' https://m.edsoo.ru/ff0c3508
YCKOpEHHeE.

. bubmuorexa [JOK

4 Panovepioe npamomHieiiioe tsikeime. 1 13.09.2023  https://m.edso0.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnnoreka [JOK
JBHKEHHE. 15.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnuotexa [JOK
CBOOOIHOTO MagCHMUS. 20.09.2023  https://m.edsoo.ru/ff0c39cc

7 Kpusonnneiinoe nenxenue. J{BuxeHne 1 bubnuoreka [IOK
MaTepUalIbHON TOYKH 110 OKPY>KHOCTH. 22.09.2023 | https://m.edsoo.ru/ff0c3ada
[Ipunnun otHOCcHUTENnbHOCTH ["anumes. bubnnoreka [JOK
NuepunansHble cuctemMsl otcuera. [lepBoiii https://m.edsoo.ru/ffOc3be8

8 3akoH HeroTona. Macca tena. Cuna. 1 27 09.2023 bubnuoteka [JOK
[Mpunuun cynepno3unuu cui. Bropoi R https://m.edsoo.ru/ff0c3be8
3akoH HprOTOHA 1151 MaTepraibHON TOUKH.

9 BxonHast koHTposibHas paboTa. 1 1 29 09.2023

10 Tperunii 3akoH HbI0TOHA [U1s1 MaTEpUAIIBHBIX 1 bub6nuorexa [IOK
TOYECK. 04.10.2023  https://m.edsoo.ru/ff0c3be8
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11 3aKkoH BceMUpHOro TsaroreHus. Cuna bubmuorexa [JOK
TspKecTu. [lepBasi KocMHUYeCcKasi CKOPOCTb. 06.10.2023 | https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuna ynpyrocru. 3akon T'yka. Bec Tena. 11.10.2023  https://m.edsoo.ru/ff0c3el8
13 conpormnensn mpu ke renas BuGmorera LIOK
13.10.2023 = https://m.edsoo.ru/ff0c3f76
YKUJKOCTH WM rase.
[ToctynarensHoOe U BpaliaTeiabHOe
14 JBUKEHHE a0COIOTHO TBEPAOTO TENA. bubmuorexa [JOK
MowmenT cuibl. [Tnedo cubl. Y ciioBus 18.10.2023  https://m.edsoo.ru/ffOc41a6
paBHOBECHs TBEPAOTO TEIIA.
HNMnynbec MmaTepralbHOW TOYKH, CUCTEMBI
15 MaTepUAIbHBIX TOYEK. IMIyJIbC CHIIBL. bubnuoreka [IOK
3aKOH COXpaHEHUsI UMITyJIbca. PeakTuBHOE 20.10.2023 | https://m.edsoo.ru/ff0c43d6
JIBUKECHHE.
Pabora u momHOCTH cuibl. Kunernueckas
16 31?2121“12}1 MaiIeI}I’)I/I(:J:'IBHf)I/IWH TOYKH. "T"eop:\:daaoii bubmorexa LHOK
o 25.10.2023 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKOW IHEPTHUH.
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHEpPrus yrnpyro aepopMUpPOBaHHOM bubnunorexa [JOK
npyXuHbL. [loTeHIMaTbHAS HEPTUs Tea 27.10.2023 | https://m.edsoo.ru/ff0c461a
BOJIN3M IOBEPXHOCTH 3eMIIH.
[ToreHnManbHBIE U HEMIOTEHIMAJIBHBIE
DA — BuGmorera 1K
08.11.2023  https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXAHUYECKOM dHEPIUH.
JlaGopatopHas pabota «MccnenoBanue
19 CBSI3H pabOThI CHJIBI C U3MEHEHHEM
MEXAHUUYECKOM HEPTUH Tella Ha IPUMEpE 10.11.2023
PaCTSDKEHUS PE3UHOBOTO KIyTay.
20 KonTponbhas pabota no teme bubnnorexa [JOK
«Kunemaruka. JlnHamuka. 3aKOHbBI 15.11.2023 = https://m.edsoo.ru/ff0c4b74
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COXPAaHCHHUS B MCXaHUKEY.

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOM TeoprH. bpoyHOBCKOE
newkenue. duddysus.

17.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep ABMKEHUS U B3aUMOJACHCTBUS
YyacTuIl BeulecTBa. Moienu cTpoeHust ra3os,
JKUJKOCTEH U TBEPABIX TEll.

22.11.2023

23

24

Macca mounekyn. KonndecTBo BeliecTsa.
[TocTostnuass ABoraapo.

TermoBoe paBHOBecue. TemnepaTrypa u e€
usMmepenue. llkana remneparyp Llenscus.

24.11.2023

29.11.2023

25

Wneansueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT.

01.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

27

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEW KMHETUYECKON DHEPTUN JBUKEHUS
MOJIEKYJ. YpaBHeHUEe MeHeneeBa-
KianeiipoHna.

3akoH /lambToHa. ["a30BBIC 3aKOHBI.

06.12.2023

08.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

28

JlaGopatopHas pabota «McciaenoBanue
3aBHCHUMOCTH MEX]y IapameTpaMu
COCTOSIHUS Pa3pEKEHHOIO Ta3a.

13.12.2023

29

30

W3omporieccsl B uA€amTbHOM ra3e U ux
rpadguyecKoe npeICTaBICHUE.

BuyTpeHHSs dHEprus TEpMOAMHAMUYECKOU
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUS.
KonuuectBo TemnoTs! u padora.
BuyTpeHHss sHEprus 0IHOaTOMHOTO
UJEAIBHOTO rasa.

15.12.2023

20.12.2023

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

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

31
32

[IpomexyTouHas KOHTpOJIbHASA padoTa.

Bunael Tenonepenaun . Y nenbHas

22.12.2023

bu6mmoreka [{JOK
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TEIUIOEMKOCTB BelecTsa. KoimuecTBo
TEIUIOTHI NIPH TeIuIonepenave. AnuadbaTHbIi
rpotecc.

27.12.2023

https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

I1epBblii 3aKOH TEPMOJIMHAMUKH U €T0

bu6mmoreka [IOK

33 NPUMEHEHHE K H30IPOLIECCaM. 29.12.2023 | https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTs po1ieccoB B IPUPOJIE. bubmmorexa [IOK
Bropoii 3ak0H TepMOAMHAMHKH. 10.01.2024 https://m.edsoo.ru/ff0c6230
35 [Tpuniun gevicteust u KII/ TermoBoi bu6mmoreka [IOK
MaIlIVHBL. 12.01.2024 | https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KIT/I. 17.01.2024
37 DKoJ0ru4ecKkue npooIeMbl
TEIJIOOHEPTETUKH. 19.01.2024
38 O6o6maromuit ypok «MomnekynsipHas bu6mmoreka [IOK
¢usrka. OCHOBBI TEPMOJMHAMHUKH. 24.01.2024 ' https://m.edsoo.ru/ff0c6938
39 5&1121@?11?312}?%;2;; TSI\EZOBLI bubmmorexa LHOK
' 26.01.2024 https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHKH.
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnorexka [JOK
HcnapeHue 1 KUIIeHHE. 31.01.2024 | https://m.edsoo.ru/ff0c63b6
a1 AOGCONIOTHAS M OTHOCHUTENbHAS BIaXXHOCTb bubnuoreka [IOK
BO31yxa. HachlleHHbIH map. 02.02.2024 ' https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnueckue n
42 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnuotexa [JOK
KpUcTaioB. XKuikue KpucTauibl. 07.02.2024 ' https://m.edsoo.ru/ff0c65f0
CoBpeMeHHBIE MaTEPHAIIBI.
43 [InaBneHue u Kkpucramu3anus. Y geibHast bubnnoreka [JOK
TeruioTa rasneHus. Cyonumanus. 09.02.2024  https://m.edsoo.ru/ff0c6708
44 VYpaBHeHUe TeroBoro 6ajganca bubmmorexa [IOK
' 14.02.2024 | https://m.edsoo.ru/ff0c6820
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45 DJIeKTpU3anus Tell. DICKTPUUECKUHN 3apsil. bubmuorexa [JOK
JlBa BUia 3JICKTPHUYCCKUX 3aPSIIIOB. 16.02.2024  https://m.edsoo.ru/ffOc6bcc
IIpoBOHUKH, TUAIAEKTPUKHU U
46 H(?JSYI'(I);[OBO,HI;I/JIIKI/:I).HgaK(F))H COXpaHEHUs bubmorexa LIOK
21.02.2024  https://m.edsoo.ru/ffOc6bcc
AIIEKTPUIECKOTO 3aps/ia.
47 BsaumoneiictBue 3apsiioB. 3akoH Kynona. bubmumoreka [IOK
ToYeuHbIH SJCKTPUICCKUIN 3apsiI. 28.02.2024  https://m.edsoo.ru/ffOc6ces
o | e Buniorsa LOK
N . 01.03.2024 | https://m.edsoo.ru/ffOc6df2
nosniei. JIunuu HanpsHKEHHOCTH.
49 PaGota cuit 31eKTpoCTaTHuecKOro moJsl. bubnmnoreka [JOK
[Moreniuain. Pa3HOCTh MOTEHIHAIOB. 06.03.2024  https://m.edsoo.ru/ffOc6f00
o | Do e .,
) 13.03.2024 | https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi IPOHUIIAEMOCTb.
51 DnekTpoéMkocTh. KoHnniencarop bubmorexa LIOK
’ ' 15.03.2024 | https://m.edsoo.ru/ff0c7126
50 DNEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubnuotexa [JOK
DHeprus 3apsKEHHOT0 KOHICHCATOPA. 20.03.2024  https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "H3mepenue 1
ANEKTPOEMKOCTH KOHIEHCaTopa'. 22.03.2024
[IpyuHIHAI 1ENCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMTMPOBAILHOTO
54 amnmapara, CTpyHHOT0 MpUHTEpa. 03.04.2024
DneKTpocTaTHYecKas 3aluTa. 3a3eMIIeHIe
AIIEKTPONPUOOPOB.
DNEKTPUYECKU TOK, YCIOBHUS €TI0
55 cymiectBoBanus. [Tocrosaunsiil Tok. Crita
toka. Hanpsixenue. ConporuBienue. 3akoH 05.04.2024
Oma 1J1d yyacTka UEerH.
56 ITocnenoBarenbHOE, MAPATIIETBHOE, 05 bu6mmoreka [IOK
CMEIIaHHOE COEMHEHNE TPOBOHHUKOB. ' 10.04.2024 | https://m.edsoo.ru/ff0c74f0
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JlaGopaTtopHnas pabora «3yueHue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOB.

PaboTa 1 MOLITHOCTB 3IEKTPHUUYECKOTO TOKA.

bubmuoreka [JOK

> 3axon Jxoyns-JleHa. 12.04.2024  https://m.eds00.ru/ff0c7838
3akon OMa 115 MOJTHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe
58 3ambikaHue. JlaboparopHas pabora 0.5 BH6H_HOTeKa HOK
17.04.2024 | https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/1C uctouHuka ToKa U €ro
BHYTPEHHETO COIPOTUBIICHUS.
DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
59 METaJUIOB. 3aBUCUMOCTD COITPOTHBIICHUS
METAJIJIOB OT TEMIIEPATYPHI. 19.04.2024
CBepXIMpOBOAUMOCTb.
60 DnexTpuueckuil Tok B Bakyyme. CBoicTBa
AIIEKTPOHHBIX MMYYKOB 24.04.2024
[omynpoBoAHUKH, KX COOCTBEHHAS U
’ . bubmmoreka [JOK
61 HPUMECHAS [IPOBOMMOCTS. CBOFCTBA P—N- 26.04.2024 https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI.
DJEKTPUIECKU TOK B paCTBOPAx M
6 paciiaBax 3JIeKTPOJIUTOB. bubnunorexa [JOK
DIEKTPOTUTHYESCKAS TUCCOIHAIINS. 03.05.2024 | https://m.edsoo.ru/ff0c82ba
DNEKTPOIu3.
DNEeKTPUYECKHUi TOK B Ta3ax. Bubmorexa [IOK
63 CaMOCTOATETHHBIA U HECAMOCTOSATETHHBIN 08.05.2024  https://m.edsoo.ru/ff0c84ae
paspsa. Mousaus. [1na3zma.
DneKTpuueckue mprudophl U yCTPOCTBA U Bubmorexa [IOK
64 MX TIPaKTHYECKOE MpiMereHre. [pasiia 10.05.2024  https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MaCHOCTH.
. bubnmoreka [JOK
65 OGobmaromii ypox «IIeKTPOAUHAMHKA. 15.05.2024  https://m.edsoo.ru/ff0c88be
66 KonTtponbHas pabora o Teme bub6nuorexa [IOK
«nekrpocraruka. [1ocTOSHHBIN 17.05.2024 https://m.edsoo.ru/ff0c8a8a
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3H€KTpH‘ICCKHﬁ TOK. TOokM B Pa3JIAIHBIX

cpeaax.
67 PesepsHblil ypok. Torosasi KOHTpoJibHas 1 bubmumoreka [IOK
pabora. 22.05.2024  https://m.edsoo.ru/ff0c8c56
68 PesepBHbIi ypok. O000IIarONIMi YPOK 110 1 bubmuorexa [JOK
temam 10 kiacca. 24.05.2024 https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KIIACC

KoaunuecTBO 4acos

Hara JIeKTPOHHBbIE U(PPOBHIE
Nen/m  Tema ypoka Beero Kourposbnble IIpakTnyeckue WiyueHHs: | 0GpazOBATETbHBIC
padoThI padoTshI pecype

[TocTosiHHBIE MAarHUTBI U UX
B3auMoJieicTBUE. MarHuTHOE NoJIE. 1 bubnmoreka [JOK
Bekrop maruuTHON HHAYKIKU. JIHHHN 01.09.2023 | https://m.edsoo.ru/ff0c32e2
MAarHUTHON MHIYKLIIHHU
MarHuTHOE 110JIe TIPOBOJHHUKA C TOKOM. Bubnmorexa [TOK
Orerr Spereza. Baanuozekcrsue L 06.09.2023  https://m edso0.ru/ff0c33e6
MIPOBOJHUKOB C TOKOM
Jlaboparopuas padota «3yueHue 1 1 bubmmoreka [JOK
MarHUTHOTO TIOJIsI KATYIIKH C TOKOM» 08.09.2023  https://m.edsoo.ru/ff0c3508
JleiicTBre MarHUTHOTO TOJISL HA
MPOBOJHUK C TOKOoM. Cuta Amriepa. Bubnmorexa [TOK
Jlaboparopuas pabora «ccnenosanme 1 1 13.09.2023  https://m.eds00.ru/ff0c3620
EVCTBUS MOCTOSSHHOTO MarHuTa Ha o B :
pPaMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha BuGmmotexa LIOK
ABHAYTIYIOCH SAPFHCHIYIO TACTHILY. 1 15.09.2023 | https://m.edsoo.ru/ff0c372e
Cuna Jlopenua. Pabota cumnsl Jlopenua
DnexTpoMarauTHas HHAyKIus. [ToTok
BEKTOpa MarHuTHOM nHAyKInu. I1C 1 bubnunorexa [JOK
UHJIYKIIUHU. 3aKOH AJIEKTPOMArHUTHOM 20.09.2023  https://m.edsoo.ru/ff0c39cc
unaykuun dapanes
Jlaboparopnas padota «VccrnenoBanue Bubmorexa [IOK
ABIICHHA SICKTPOMATHHITHOH 1 1 22.09.2023  https://m.edsoo.ru/ffOc3ada
WHIYKITA)
NunykTuBHOCTS. SIBICHUE Bu6mmorexa IJOK
camomsykiH. SIC camonHAyKIwH. 1 27.09.2023 | https://m.edsoo.ru/ffOc3be8
DHeprus MarHUTHOTO TOJIS KaTYIIKU C
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TOKOM. BHCKTpOMaFHI/ITHoe II0JIC

TexHuueckue yCTpoicTBa U UX
MIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,

9 3JIEKTPOMArHHUTHI, FJICKTPOIBUTaTE b bubmorexa LIOK
’ ’ 29.09.2023  https://m.edsoo.ru/ff0c3be8
YCKOPHUTEIH JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

10 O6o0maromuii ypok «MarauTHoe moJe. bubmuorexa [JOK
DJIeKTPOMArHUTHAS UHIYKIUS 04.10.2023 | https://m.edsoo.ru/ffOc3be8

11 f&iﬁiﬁiﬁ{};aeﬂn%af: Tgnl::?(;;r;aanTHaﬂ bubmorexa [IOK

’ 06.10.2023  https://m.edsoo.ru/ff0c3d00
HHIYKIS
CBoOoaHBIC MEXaHUYECKHE KOJICOAHNS.

12 IMapmonnueckue konebanus. YpaBHEeHUE bubnnoreka [JOK
rapMOHMYECKUX KOJICOAHHIA. 11.10.2023  https://m.edsoo.ru/ff0c3e18
[IpeBpareHue sHepruu
Jlaboparopuas padota «VccienoBanue

13 3aBUCHMOCTH TIEPHO/Ia MaJIbIX bubmuorexa [JOK
KoJIeOaHUH TPy3a Ha HUTH OT JUTHHBI 13.10.2023 | https://m.edsoo.ru/ff0c3f76
HUTHU U MacChl TPy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
KTPOMAarHUTHBIE K HUS B
14 ;J;[Zani(l)ioiq KOﬂe6aeTeJ(1)£1j§13[ KOHTYpE bubmorexa LHOK
' 18.10.2023  https://m.edsoo.ru/ff0c41a6
AHAJIOTHS MEXKIy MEXaHHUYSCKUMH U
ANEKTPOMArHUTHBIMH KOJIeOaHUIMU
15 omepiin s AeaO ROrCOA OO BuSmmorera LIOK
20.10.2023  https://m.edsoo.ru/ff0c43d6
KOHTYpe
[IpencraBieHne o 3aTyXaroMIMX
16 izgziiiiziﬁszgﬁiziimge30Hch bubmorexa [IOK
' ' 25.10.2023  https://m.edsoo.ru/ff0c4502
BeIHYKICHHBIE 3JIEKTPOMAarHUTHBIC
KoJIeOaHus
17 IlepemenHsbIit Tok. CHHYCOUJAJIBHBII bubnuoreka [IOK
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18

19

MepeMeHHbIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JEHCTBYIOIIEE 3HAUCHHUE CUJTBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IponsBoxactso,
nepeaaya v norpedieHue
JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOTO 3BOHKA,
reHeparopa NepeEMEHHOr0 TOKA, JTMHHUI
NIEKTponepenay

27.10.2023

08.11.2023

10.11.2023

https://m.edsoo.ru/ffO0c461a

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

20

DKOJIOTUYECKUE PUCKHU TIPU
IIPOU3BOJCTBE AIEKTPOIHEPIUH.
KynpTypa ncnons3zoBanus
3JIEKTPOSHEPTUHU B MOBCEIHEBHOMN
AKU3HU

15.11.2023

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

21

MexaHu4ecKue BOJIHBI, YCIOBHUS
pacnpocrpanenus. [lepuon. Ckopocth
pacrpoCTpaHeHHsI U JJTUHA BOJIHBI.
[TorepeuHble U MPOIOJIBHBIC BOJIHBI

17.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

3Byk. CKoOpocTh 3ByKa. I poMKOCTB
3ByKa. Beicora ToHa. TemOp 3Byka
DNeKTpOMarHuTHHIE BOJIHBI, UX
cBoMcTBa U cKopocTh. [Ikana
AJIEKTPOMAarHUTHBIX BOJIH

[IpuHIMIBI pagUOCBSI3U U TEIEBUACHHUSL.
Pa3Butne cpencts cBsa3u. Paguonokamnus

22.11.2023

24.11.2023

29.11.2023

25

26

Konrtponsnas pabdora «Konebanus u
BOJTHBI»

[IpssmonnHeHOE pacpoCTpaHEHHE
CBETa B OHOPOJHOM cpene. ToueuHsblit
HWCTOYHHUK cBeTa. JIyd cBera

01.12.2023

06.12.2023

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e
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OTtpaxeHue cBera. 3aKOHbI OTPAKEHUS

27 csera. [locTpoenne n3o0paxeHui B 08.12.2023
TUIOCKOM 3€pKaJie
[Ipenomnenue ceera. [lonHoe
28 BHyTpeHHee oTpakeHue. [IpenenbHbrit 13.12.2023
YroJI TIOJTHOTO BHYTPEHHETO OTPasKeHUS
29 JlabGopaTopHas paborta «3mepenue bubmuorexa [JOK
MIOKAa3aTelisl PEJIOMIICHHS CTEKIIa 15.12.2023 | https://m.edsoo.ru/ff0c570e
o | Kocomme wntpencu Bnsorea 10K
' ' 20.12.2023 | https://m.edsoo.ru/ff0c5952
VYBenu4ueHue JTuH3bI
31 Jlaboparopuas padota «VccienoBanue bubmmoreka [JOK
CBOWCTB M300paXKEHUI B IHH3AX) 22.12.2023  https://m.edsoo.ru/ff0c5c36
Hucniepcust ceeta. CII0XKHBIA COCTaB
30 oenoro ceera. L{er. JlabopaTopHas bubnmnoreka [JOK
pabota «HabimoaeHne aucnepcuu 27.12.2023  https://m.edsoo.ru/ff0c5c36
CBETa»
33 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
cera. JludpakunonHas pemérka 29.12.2023  https://m.edsoo.ru/ff0c5efc
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Monsipuzanus cBera 10.01.2024  https://m.edsoo.ru/ff0c6230
35 OnTuyeckue MpruOOPHI U yCTPOMCTBA U bubnunorexa [JOK
YCIIOBHSI UX O€30MMacHOr0 MPUMEHEHHUS 12.01.2024  https://m.edsoo.ru/ff0c600a
['paHUIBI TPUMEHHUMOCTH KJTACCUYICCKOM
36 MexaHuku. [TocTynarsl cienuanbHOM 17.01.2024
TEOPHH OTHOCHTEIBHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amMemieHre BpEMEHHU M COKpaICHNE 19.01.2024
JUTAHBI
3 wacten. Conss aoen ¢ onepreti 1 Bafmorexa LIOK
‘ 24.01.2024  https://m.edso0.ru/ff0c6938

HUMITYJIBCOM. 9HepTI/I${ ITIOKOA
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KontponbHas padota «Ontuka. OCHOBBI

39 CHEIHAILHON TeOpUun bubmorexa [IOK
26.01.2024  https://m.edsoo.ru/ff0c6a50
OTHOCHUTEIIbHOCTH»
40 ®otonsl. Dopmyna [Inanka. Jueprus u bubmuorexa [JOK
uUMIyJbC (hoToHa 31.01.2024  https://m.edsoo.ru/ff0c63b6
a1 OTKpBITHE U HCCIIEIOBAaHUE bubnmoreka [JOK
doroaddexra. OnbiTel A. I'. CTosieToBa 02.02.2024  https://m.edsoo.ru/ff0c64d8
o | oot Spsm Buniorsa LOK
' 07.02.2024  https://m.edsoo.ru/ffOc65f0
«Kpacnas rpanumna» ¢potodddekxra
43 Jasnenue ceera. Onbitsl [1. H. bubmuorexa [JOK
JlebeneBa. XuMudeckoe JICHCTBHE CBETA 09.02.2024  https://m.edsoo.ru/ff0c6708
TexHnuyeckue ycTpoiicTBa u
44 MIPaKTUYECKOE IPUMEHEHUE:! bubnnorexa [JOK
(borosaeMenT, POTOAATUMK, COTHEUHASL 14.02.2024 | https://m.edsoo.ru/ff0c6820
Oarapesi, CBETOAHO]]
45 Pemenue 3amgad mo reme «1E€MEHTHI bu6mmoreka [IOK
KBAaHTOBOH ONTHKI) 16.02.2024 | https://m.edsoo.ru/ffOc6bcc
o | T O Busorea 101
' 21.02.2024  https://m.edsoo.ru/ff0c6bcc
[TnanerapHas MoJeNb aTOMa
bu6mmoreka [JOK
47 Hoctynatet bopa 28.02.2024  https://m.edsoo.ru/ffOc6ced
| o ook B LOK
. 01.03.2024  https://m.edsoo.ru/ffOc6df2
SHEPTUU Ha OpyTroi. Buasl ciekTpoB
BoustHOBBIE cBOMCTBa yacTull. BosHbI 1€
49 Bbpoina. KopnyckynsipHO-BOJIHOBOMN bubnnoreka [JOK
nyanu3M. CIOHTaHHOE U BEIHYXJICHHOE 06.03.2024 | https://m.edsoo.ru/ff0c6f00
W3ITy9CHUE
50 OTKpbITHE paTnOaKTUBHOCTU. OTBITHI bubnmuotexa [JOK
Pesepdopna no onpeneneHnio cocraBa 13.03.2024 | https://m.edsoo.ru/ff0c7018
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PaaOaKTUBHOI'O U3TTYUYCHUSA

o1

CgoiicTBa anbda-, 6era-, raMma-
U3IydyeHus. Biusiaue paainoakTHBHOCTH
Ha KMBBIC OPTaHU3MBI

15.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

53

54

55

56

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacna.
DNEeKTPOHHBIA U MMO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiyyenue

OHeprus cBA3M HYKJIOHOB B S/pE.
SInepHble peakuuu. SnepHslil peakTop.
[Tpobnembl, epCreKTUBEL,
9KOJIOTUYECKUE ACTIEKTHI s7epHON
SHEPIreTUKU

DneMeHTapHbie YacTUllbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOICHUS U
PErucTpalvy JIEMEHTAPHBIX YaCTHII.
Kpyribiii cton «®yHnameHTanbHble
B3auMo/iercTBusL. EnnHCTBO
(bu3nUecKoil KapTUHBI MUPa

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, sspKue
3BE3/1bl, INIAHETHI, UX BUIMMOE
nBrokenne. CoHeyHas cucreMa
Comnane. ConHeyHass aKTUBHOCTb.
Ncrounuk sHeprun CosHIA U 3BE3 ]

20.03.2024

22.03.2024

03.04.2024

05.04.2024

10.04.2024

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

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

57

58

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3/1bI [NIABHOM MOCIIEI0BATEIBHOCTH.
BuyTtpenHnee ctpoeHue 3BE3 .
CoBpeMeHHBIE IPE/ICTABICHUS O
IIPOUCXOXACHNUHU U 3Bostonnu CosHna u
3BE3]T

Muneunsiii [1yTe — Hama ['anakTuka.

ITonoxxenne n nBuxenne CosHLa B
lNamaktuke. 'aaktuky. Y€pHble bIpHI B

12.04.2024

17.04.2024

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

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



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

AApax raJlakKTUuK

Bcenennas. PasOeranue rajakTuk.

59 Teopus bonpmioro B3peiBa. PenukroBoe = 1 19.04.2024
u3nydeHue. MerarajgakTuka
60 Hepermennsie npo0iaeMbl aCTpOHOMUHT 1 24.04.2024
61 KonrtponbHas pabota «neMeHTHI 1 bubmumorexa [IOK
ACTPOHOMHMHU U aCTPODHUIUKIY 26.04.2024  https://m.edsoo.ru/ff0c84ae
O6o6matomuii ypok. Ponb ¢usuku u
6 rexnonormicckoi, comamioiin 1 Butmorexa LIOK
N ’ 03.05.2024 | https://m.edsoo.ru/ff0c82ba
ATUYECKOHN cdepax JAesaTeTbHOCTH
YeJIoBeKa
15051 K. Posib 1 MecT
63 gg;fll(llfla;o :(IJTpO}II-IPOOMI/II/I (;HCOBpeifeI-(I)HOI?I 1 bubmorexa HOK
N 08.05.2024  https://m.edsoo.ru/ff0c84ae
HAyYHOH KapTHHE MUPa
O6o06maromuii ypok. Ponp pusnueckoit
64 TeopHH B (HOPMUPOBAHUU 1 bubnuoreka [IOK
MpE/ICTaBICHUN O PU3HYECKON KapTHHE 10.05.2024 | https://m.edsoo.ru/ffOc86fc
MHpa
Ob6o06maromuit ypok. Mecto
65 (bu3nyecKoil KapTUHBI MHUpa B 00ILIEM 1 bubnnorexka [JOK
psLy COBPEMEHHBIX €CTECTBEHHO- 15.05.2024  https://m.edsoo.ru/ff0c88be
HAYYHBIX MIPEJICTABICHUNA O IPUPOIE
66 PesepBHbIil ypok. MaruuTHoe mnoue. 1 bubnnoreka [JOK
DNeKTpOMarHuTHAs MHIYKIUS 17.05.2024 https://m.edsoo.ru/ff0c8a8a
67 PesepBHblit ypok. OnTika. OCHOBBI 1 bubnuoreka [IOK
CIIEIUATBHON TEOPUU OTHOCUTEIHHOCTH 22.05.2024  https://m.edsoo.ru/ff0c8c56
68 Pezepusiii ypok. KBanroBas ¢usuka. 1 bubnuorexa [IOK
DJIeMEHTBI aCTPOHOMHUHU M aCTPOPHUIUKU 24.05.2024  https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME
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YYEBHO - METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

» ®usuka, 10 xnace/ Msaxumes I'.51., byxosnes b.b., Corckuit H.H. mox
penaknuerr IlapdentreBori H.A., AkmumonepHoe oOmiecTtBo «M3marenscTBO
«ITpocsenieHue».

» ®dusuka, 11 kmace/ Mskumes I'.5., byxosues b.b., B.M. Uapyrun non
penakmuent IlapdentseBoii H.A., AknuonepHoe oOmiectBo «M3maTenscTBo
«IIpocsemnieHue».

METOJIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

*Coopuuk 3amay 1no ¢usukel0-11 xmaccel. ba3oBbiii  ypoBeHb /
[TapdentbreBa H.A.

* Kynepmreitn 1O.C. ®wusuka. [(uddepeHurpoBaHHbIE KOHTPOJBHBIE
paboTsl.7-11xknacc. CII6.: U3a. Jlom «CenTaOpby», 2015.

» ®usznka. «KOHCTPYKTOP» CaMOCTOSITENIBHBIX U KOHTPOJIbHBIX paboT. 10 —
11 kmaccel: mocobwe Il yuduTteled oOmeodpa3oBar. yupexiaenuit/ C.M.
AngpromeukuH, A.C. CnyxaeBckuil.- M.: IIpocsemenne, 2018.

* CoopHuk 3a7a4 1o ¢pusuke. 10-11 kiaccel (k yueOHukam [.5. Mskumesa
u.jp.) — M.: Ok3ameHn, 2019.

» Coopauk 3amad no ¢usuke a1 10—11 xkmaccel: mocodue Mg ydanuxcs
oOmeoOpazoBar. opranuzanuid: ©60a30Belii u npodun. ypoBau / H.A.
[TapdenTtbeBa.- 5-e u3a. M .: Ilpocsemenue, 2017 r.

* ®uszuka. 3amaunuk. 10-11 xmn.: Ilocobue s oOmeoOpa3oBar.
yupexaenuii / PeimkeBuu A. I1. - M.: Ipoda, 2019.

» TemaTu4yeckrue caMOCTOSTEIbHBIE U KOHTPOJIbHBIE Ppa0oThI 10 (usuke.10
kiacc. / O.W. I'pomuena.- M.: Ok3ameH, 2017.

* Komudukarop »7IeMEHTOB cOJAEpXaHHs M TpeOOBaHUN K YpPOBHIO
MOJITOTOBKK  BBIMMYCKHUKOB  00IIe0Opa30BaTeNbHBIX  YUPSKACHHA IS
npoBenenus B 2024 roxy enuHoro rocyaapctBeHHoro sk3amena no ®U3NKE.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChbI
CETU UHTEPHET

bubmuoreka L{OK: https://m.edsoo.ru

Bupryansabie 1abopatopHbie padboTs: https://efizika.ru

Enunas xomnekius LIOP: http://school-collection.edu.ru/catalog/

DnexTpoHHas OMOIMOTeKa HayKa U TexHuka: https://n-t.ru/
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