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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usnuke 6a30BOr0 YPOBHS Ha YPOBHE CpeIHEr0 001Iero oopa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHHUIM U TpeOOBaHUM K pPe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHOl mporpammbl, npenacrabieHHbix B ®I'OC COO, a Takxke ¢ y4€ToM
benepasibHON padoyell mporpaMMbl BOCIIUTAHUS U KOHLIETIIIMU MPENOIaBaHus Y4EOHOTO
npeaMera «®Puszuka» B 00pa3oBaTeNbHBIX oOpranu3anusx Poccuiickoit ®enepanuu,
peanu3yrouMX OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

Coneprxanue nporpaMMsl 1o (pusuke HanmpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHbl Mupa oOydarontuxcs 10—11 kmaccoB mpu oOydeHuM ux (QuU3MKe Ha
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro mnonxona. IIporpamma mo
¢usuke cootBercTBYeT TpeboBanusiM DPI'OC COO K MIaHUPYEMBIM JIHMYHOCTHBIM,
MpPEeIMETHBIM W METaNpPeIMETHBIM pe3yJibTaTaM oOOy4YeHHUs, a TaKXKe YYUTHIBACT
HEOOXOJMMOCTh pealu3aldd MEXKIPEAMETHBIX CBA3eH (U3UKH C €CTECTBEHHO-
HAay4YHBIMUA YYEOHBIMU TMpeaMeTraMu. B Hell ompenenstoTcsi OCHOBHBIC €I H3YyYCHHUS
(buU3MKM Ha YypOBHE CpeaHero oOiiero oOpa3oBaHUs, IUIAHUPYEMbIE PE3YJIbTaThl
OCBOEHHUS Kypca (PU3UKU: JIMYHOCTHBIC, METaNpeIMETHBIC, MpeaAMeTHbIe (Ha 0a30BOM
YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUIAHUPYEMbIC PE3YJIbTaThl OCBOCHMS Kypca (PU3MKHU HAa 0A30BOM YpPOBHE, B TOM

YuCIie MPEAMETHBIE PE3YNbTATHI IO ToAaM 00yUeHHUS;

e coJiepKaHue yueOHOoTo npeamera « Pu3uka» Mo rojgaM 00ydeHHUs.

®du3nka Kak Hayka 0 HauOoyiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyMNAas B KaYeCTBE
y4eOHOro TpeAMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIA BKJIAJl B CHUCTEMY 3HAHHA 00
okpyxatomeM wmupe. IlkonbHbIE Kypc (QU3UKK — CHCTEMOOOpa3yromuil s
€CTEeCTBEHHO-HAYUHBIX YUEOHBIX MPEAMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIeKaT B
OCHOBE IIPOLIECCOB U SIBJICHUH, M3y4YaeMbIX XHUMHUEW, Ouosorueu, Gusndeckoi
reorpadueit 1 acrtpoHomuei. Mcnonp3oBaHWEe W aKTUBHOE NMPUMEHEHHE (U3HUUYCCKUX
3HAHUM OMpeneseT XapakTep M pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOECHHMS KOCMOCA, IOJYYEHHUS HOBBIX MAaTEpHAJIOB C
3alaHHBIMU CBOMCTBaMHM M Jpyrux. M3ydeHuwe (Pu3MKM BHOCUT OCHOBHOM BKIJIAJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOW KApTHUHBI MHpa 00y4aromuxcs, B (hOpPMHUPOBAHUE
YMEHUW TMPUMEHATh HAyYHBIH METOJ TIO3HAHUS TPU BBINOTHEHUHM HWMHU YYCOHBIX
HCCIIEIOBAHNM.

B ocHOBYy Kypca (pu3uku AJjig YpOBHSI CPEAHETO 00111er0 00pa30BaHUs MOJOKEH P
uJel, KOTOPhIE MOKHO PacCCMAaTPUBATh KaK MPUHIIMIIBI €70 TOCTPOEHUS.

Hoesn yenocmuocmu. B cOOTBETCTBUM C HEH KypC SIBISIETCS JJOTHYECKH 3aBEPIIEHHBIM,
OH COJCPKUT MaTepual W3 BCEX pa3lelioB (U3MKH, BKIIOYACT KaK BOIMPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B coOTBETCTBUU ¢ HEW MaTepHall Kypca GU3NKU 00bEIUHEH
BOKpYr (usmyeckux Teopud. Benymum B Kypce sBisieTrcss  (GOpMHpPOBaHUE
MPEJCTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaT€pUHU, BEIIECTBE U IOJIE.



Hoes  eymanumapuzayuu. EE peanuzamus TpeamnoiaraeT  HCIOJb30BaHUE
I'YMaHUTApHOTO MOTEeHIMaIa (PU3NYECKON HAyKH, OCMBICIICHUE CBS3HM Pa3BUTUS (PU3UKH C
pa3BuTHEM OOIIECTBAa, a TaKKe€ C MHPOBO33PEHUECKMMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMH MTPOOIEMAMHU.

Hoesn npuxnaomoii nanpasnennocmu. Kypc Qusuku mnpeamnonaraeT 3HAKOMCTBO C
MIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIOKEHUN U3yUYEHHBIX TEOPUH U
3aKOHOB.

Hoes sxonozuzayuu peannu3yeTcsi NOCPEACTBOM BBEIACHUS 3JIEMEHTOB COJIEpKaHUS,
MOCBSIIEHHBIX SKOJIOTHYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C
pPa3BUTHEM TEXHHKH U TEXHOJIOTHM, a Takxke OOCYXKIACHHS MpoOJeM palMOHaIbLHOTO
IPUPOAOIIOIB30BAHUS U IKOJIOTUYECKON 0€30MacHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (HU3MKM Ha YpOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus SBISAIOTCA (u3nueckue Teopuu ((GOpMHpPOBAHUE TMPEACTABICHUN O
CTPYKTYpEe MOCTPOCHHS (PU3UUECKOM TEOpHH, posid (PyHIAMEHTAIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJE, TPaHUIAX MPUMEHUMOCTH
TEOpUH, 1151 ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOAX0 B Kypce (PM3HKH peau3yeTcsl MPekIe BCEro
3a CYET OpPraHU3alUU SKCIIEPUMEHTANIBHON AesTenbHOCTH oOyvatoumxcs. [Jns 6a3oBoro
YpOBHS Kypca (DU3UKU — 3TO UCTOIH30BAHUE CUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPHIE B IIpOrpaMMe Mo PU3UKe 0ObETUHEHBI
B OOIIMI CTIMCOK YYEHMUYECKUX MPaKTUUYECKUX padoT. Belaenenue B ykazaHHOM MepedHe
7a0bopaTOpHbIX pPabOT, MPOBOAMMBIX [UJIi KOHTPOJSL M OLIEHKH, OCYIIECTBIISIETCS
Y4aCTHHUKaMU 00pa30BaTEIbHOTO MPOLECcca UCXOAS U3 OCOOCHHOCTEH MIIaHUPOBAHUS U
ocHameHust kabunera ¢usuku. [Ipu sToM oOecnieunBaeTcsi OBIaJeHNUE O0YUYaAIOIIUMHUCS
YMEHUSIMH  TPOBOJUTH KOCBEHHBIE M3MEpPEHHUS, HCCIEIOBaHMUs  3aBUCUMOCTEN
($u3MYECKUX BEJIMYMH U MOCTAHOBKY OIBITOB IO MPOBEPKE MPEATI0KEHHBIX THIIOTES.

Bonpiioe BHUMaHKE ylensieTcs PEIIeHUI0 PacY€THBIX U KaYeCTBEHHbIX 3a1ad. [lpu
ATOM [JJIsl PACUETHBIX 3a/ady NPHOPUTETOM SBJISIOTCA 3aJaud C SBHO 3aJaHHOMN
¢uznueckoil  MOAENbIO, MO3BOJSAIONIME  NPUMEHATh  M3YyYEHHBIE  3aKOHBl U
3aKOHOMEPHOCTH KaK U3 OJHOIO pasjieia Kypca, Tak U MHTETpUpYys 3HAHUS U3 pa3HbIX
paznenoB. [[ns kadecTBEHHBIX 3aJlay MPUOPUTETOM SIBIISIOTCS 3aJaHusl HA OOBSICHEHUE
MpoTeKaHusi PU3NYECKUX SBJICHUM U MPOILIECCOB B OKPYXKAIOMIICH KU3HU, TpeOyroline
BbIOOpa (PU3UUECKON MOJENH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu GI'OC COO k MarepuaabHO-TEXHHYECKOMY
obecrieueHnto y4eOHOTro mporecca 6a30BbIi YpOBEHb Kypca (PU3UKH Ha YPOBHE CPETHETO
oO1ero o0pa3oBaHMs JTOJDKEH M3Yy4aThCsl B YCIOBUAX NPEIMETHOrO KaOuHeTa (hU3MKU
WIM B YCIOBUAX HMHTETPUPOBAHHOIO KAaOWHETAa TMPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B xabunere Gu3uku MT0JDKHO OBITH HEOOXOIUMOE JIA0OPATOPHOE 00OPYIOBAHUE
JUTSL BBITIOJTHEHUS YKa3aHHBIX B TporpamMme 1Mo (U3HKE YYCHHYECKUX MPAKTHYECKUX
paboT 1 IEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JleMoHCTpalinoHHOE 00OpyAOBaHHE (POPMHUPYETCS] B COOTBETCTBUM C MPUHIIUIIOM
MUHUMAJIHOM  JIOCTATOYHOCTM M OOECHeuYMBaeT IOCTAHOBKY TIEPEUUCIECHHBIX B
nporpaMMe Mo (HU3UKE KIIOYEBBIX JAEMOHCTPALUNA IS HCCIENOBAHUS H3ydaeMbIX



SBJICHUM W TPOLIECCOB, SMIUPUYECKUX U (yHIAMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe  oOopymoBaHue ISl  yYEHWYECKHX  MPAKTHUYECKUX  padoT
dbopMupyeTcsi B BUJIe TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacdyére OJHOTO
KOMIUIEKTa Ha JBYyX oOOywaronmxcsa. TemaTuueckue KOMIUIEKTHI J1TabOpaToOpHOTO
000pyI0BaHUs JOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM UCIOJIb30BAaHUU aHAJIOTOBBIX
U 1UGPOBBIX MNPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHJIE
1U(POBBIX TAOOPATOPUIA.

OCHOBHBIMU 1IETIIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMupoBaHUE MHTEPECA U CTPEMIICHHS O0YUYaIOIIMXC K HAYYHOMY M3YYEHUIO

IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

e pa3BUTHE TMpPEACTABICHUI O HAYYHOM METOJE IO3HAHWS W (opMupoBaHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

e (opMHupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa W3Y4YCHHS OCHOB
CTpOEHUS MaTepuH U QyHIaMEHTaIbHBIX 3aKOHOB (DU3UKHU;

e (opmHpoBaHHE YMEHHI OOBACHATH SBJICHHUS C HCIHOJb30BaHUEM (U3NYECKUX
3HAHWUU U HAYYHBIX IOKA3aTEIbCTB;

e (dopmupoBaHHE TPEACTABICHUN O ponu (PU3UKKA AN Pa3BUTUS JAPYTUX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTmkeHne JTHX Lened o0ecrednBaeTcsl pelIeHHEM CIEIyIoMMX 3ajad B

npouecce u3yyeHus Kypca GU3MKN Ha YPOBHE CPEJHET0 00I1Iero 00pa3oBaHus:

e TMpUOOpPETEHHE CUCTEMBbl 3HAHUM 00 OOHMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpHUSAX, BKJIIOYAas  MEXaHWKY, MOJEKYIApHYI  (U3HKY,
AJIEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;

e (opmHpoBaHME YMEHUH NPUMEHATH TEOPETHUUECKHE 3HAHMS ISl OOBSICHEHMS
(¢u3nyecKux SIBICHUN B MPUPOAE U JUIsl MPUHATUS MPAKTUUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

e OCBOEHHE CIOCOOOB pElIEHUs] Pa3IMYHBIX 3a/1a4 C SIBHO 33JaHHOU (hHU3UUECKO
MOJIENbIO, 3a/1a4, MOAPA3yMEBAIOLINX CAMOCTOSITEIbHOE CO3JaHue (PU3NUECKOn
MO/JIEJH, aJIeKBaTHOM yCIOBUSM 3aJauH;

e TOHWMaHHE (PU3MYECKUX OCHOB U MPUHITUTIOB JICHCTBUS TEXHUIECKUX YCTPOUCTB
M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPEY;

e OBJAJICHUE METOJaMHU CaMOCTOSITEILHOTO TUTAHUPOBAHHSI ¥ TIPOBEACHHS
(¢u3nyecKux OHKCHEPUMEHTOB, aHajlM3a M HMHTEepIpeTauud HHpopmauuu,
OTIpe/IeNICHUs TOCTOBEPHOCTHU MOJIyYEHHOTO PE3yJIbTaTa;

e CO3JaHHWE YCIOBUH [UIsI pPa3BUTHUS YMEHUH TMPOEKTHO-HCCIIECI0BATEIbCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha wsyuenue ¢Qusuku (0a30BBIA ypOBEHb) Ha YpPOBHE CpEAHETO OOIIero
oOpazoBanusi otBoautTcs 136 wacoB: B 10 kiacce — 68 vacoB (2 ywaca B Heaeno), B 11
Kj1acce — 68 JyacoB (2 yaca B HEJIEINIO).

[Ipensaraemeplil B mporpamMme no Gpu3rke nepeueHb Ja00paTOPHBIX U MPAKTHYECKUX
paboT SIBISIETCS PEKOMEHIOBAaHHBIM, YUYUTENb J€IaeT BEIOOP POBEICHUS 1a00OPATOPHBIX
paboT U OMBITOB C YYETOM HHIUBUIYaIbHBIX OCOOCHHOCTEHN 00yJaromuxcsl.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Pa3nen 1. ®usuka 1 MeTOAbl HAYYHOT'O IIO3HAHUSA

®usuka — Hayka o mpupoae. HaydHble METOIbI MO3HAHUS OKPYXAIOIIETO MHpPA.
Pounb skcriepuMenTa u TEOpHH B MPoLIecce MO3HAHMS MPUPOABL. DKCIIEPUMEHT B (pru3mKe.

MonenupoBanue (QU3MYECKUX SBIEHUH M TmpoueccoB. HaydHble TUMOTE3BI.
®dusuveckue 3aKOHBI U TEOpPHH. ['paHUIBl NPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUA.

Ponb u Mecto ¢pusnku B (GOpMUPOBAHUM COBPEMEHHON Hay4YHON KapTHHBI MUpa, B
IIPAKTUYECKON JEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnHanorosble 1 IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE JAaTUUKH.

Paszpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe qBHKeHNE. OTHOCUTENIBHOCTh MEXaHUYECKOTO JBMKEeHUA. Cucrtema
orcuéta. TpaekTopus.

[Tepememnienue, CKOpOCTh (CpeaHsiss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE
MaTepUaAIbHOM TOYKHM, HUX TPOCKIUM HA OCHU CHUCTeMbl KoopauHaT. CroxeHue
IIEPEMEILIEHUH U CIIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpEHHOE TMpsSMOJHMHEHHOe ABwxkeHue. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUSI MaTepUalbHON
TOYKH OT BPEMEHH.

CBobOosHOE TIafieHne. Y CKOpeHUe CBOOOTHOTO MaiCHUS.

KpuBonuuenHnoe nsuwxenue. JIBUKEHUME MaTepUaIbHOW TOYKHU IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JJUHENHAsI CKOPOCTh. [lepuon n
yacToTa oOparnieHus. LleHTpocTpeMHUTEeNbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W MPAKTHUECKOE MPUMEHEHUE: CIHUAOMETp, IBUKCHHE
CHapsI0B, IICTTHbIC U PEMEHHBIC MEepeIavu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WUIIOCTpPAlUsl KHUHEMATHYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeobpazoBanye ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBrkeHuss Tena, OpOIMIEHHOTO TOJ YIVIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hanpasnenue ckopocTu pu ABUKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3ydyeHne HEpaBHOMEPHOTO [BWXKEHUS C LEJIbK OINPEIEICHUs] MIHOBEHHOM
CKOPOCTH.

UccnegoBanue COOTHOWIEHHWS MEXAY MOYTSIMH, HOPOUAECHHBIMM TEJIOM 34
MOCJIEIOBATEIbHBIE PABHBIC MPOMEXKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JIBMKECHUU C
HAYAJIBHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenune aBMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Iprammn otHocuTensHOCTH ['amunes. Ilepseii 3akoH Herotona. MHepumanbHbie
CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [IpuHuun cynepno3unuu cwi. Bropoil 3akoH HerotoHa miis
MarepuaibHOU TOUKHU. Tperuii 3akoH HbroTOHA U1l MaTepUAIbHBIX TOYEK.

3akoH BceMupHOro TsroreHud. Cuina tspkectu. [lepBast kocMuyeckas CKOpOCTb.

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

Tpenne. Buasl TpeHus (mokos, ckojibkeHus, kadenus). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHus CKOJbXEeHUs U cwia TpeHus nokos. Koagdunuent tpenus. Cumna
COITPOTHUBIICHUS MPU IBUKEHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTtynarenbHOE 1 BpalllaTeIbHOE JBHKEHUE a0COJIFOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCHUTENBHO OCH BpalleHud. [lneuo cuibl. YCaoBUS paBHOBECUS
TBEPJIOIO TEJIA.

TexHuueckre yCcTpoMCTBa U MPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKH, IBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHHE Macc B3aUMOJICICTBYIOIINX TET.

Bropoii 3akoxH HerotoHa.

N3mepenune cui.

CrioxeHune Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

Nzyuenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

UccnegoBanne 3aBUCHUMOCTM CHUJ  YIPYIOCTH, BO3HUKAIOIIMX B IIPYXKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaruu.

HccnenoBanue yciioBurd paBHOBECHUS TBEPIOTO TEJIa, UMEIOIIETO OCh BPAILCHHUS.

Tema 3. 3akonvl coxpanenus é MexanHuke

NmMnynbc MatepualibHOW TOYKHM (Telia), CUCTEMBI MaTepHalbHBIX TOUEK. MMIynbC
CUJIbl M HW3MEHEHHE HMITyJbca Tela. 3aKOH COXpaHEHUs HuMIMyJbca. PeakTuBHOE
JIBUKECHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.



Kunernueckas oHeprus marepuanbHOM Toukd. Teopema 00 HU3MEHEHUH
KHMHETHYECKON YHEPTHUH.

[lorenuuanbHas sHeprusa. l[loTeHuuanbHas 3Heprus ymnpyro aepopMUpoBaHHON
npykuHbl. [loTeHnnanpHas sHeprus Tejaa BOJIU3U OBEPXHOCTH 3E€MJIH.

[ToTeHmanbHble U HEMOTEHIHATBHBIE CUIIbL. CBs3b pa0OTHl HEMOTEHIUAIBHBIX CHII
C U3MEHEHUEM MEXaHWYECKOW HEPIUU CUCTEMBI TeJl. 3aKOH COXPAaHECHHs MEXaHUYECKOU
DHEPTHUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: BOJAOMET, KONED,
IPYXUHHBIN IUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[lepexoa NOTEHIMATILHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne abCONOTHO HEYNPYTOro yaapa ¢ HOMOUIbIO JIBYX OJUHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBA3U pabOThI CUIIBI C U3MEHEHUEM MEXAHMYECKOW SHEPTUH Tesla Ha
IIPUMEpPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. Modsiekysipasi Gu3suka 1 TepMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUU M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxenue. Huddysus. Xapakrtep ABUKEHUS U
B3aMMOJEHUCTBUA YACTUIl BelecTBA. MOJIesIn CTPOCHUS ra30B, JKUIAKOCTEW U TBEPABIX T
1 00BSICHEHUE CBOMCTB BEIIIECTBA HA OCHOBE ATUX MoJjienel. Macca u pa3Mepbl MOJIEKYI.
KomnuectBo Bemectna. [loctostHaass ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmeparyp
Lenbcus.

Mopens uaeansHOro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETHYECKON
TEOPUHU UJICAJIbHOTO Ta3a. AOCOJIOTHAs TeMIleparypa Kak Mepa CpeaHel KMHETUYECKOM
SHEPrUM TEIUIOBOrO NBWXKEHMS 4dacTull rasza. lllkama temneparyp KensBuna. I'a3zoBbie
3aKkoHbl. YpaBHeHne MenneneeBa—Knanelipona. 3akon [lanpTona. M3ompoueccsl B
UJICATbHOM Ta3e C MOCTOSITHHBIM KOJIMYECTBOM BemiecTBa. [ padudeckoe mpenacraBieHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckre ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIONIME AUCKPETHOE CTPOCHUE BemiecTBa, (GoTorpaduu MOJICKYI
OPraHUYECKUX COCIUHECHUN.

OnbiThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, TI0Ka3bIBAIOIIUE CYIIECTBOBAHME MEKMOJIEKYISIPHOTO B3aUMO/ICHCTBUSI.



Mopeinb, nuIIoCTpUpyoas IpUpoay AABICHUS I'a3a HA CTCHKU COCYa.

OnbITHI, WIUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUSI MICAJIBHOTO I'a3a, U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

OnpeneneHre Macchl BO3ayXa B KJIaCCHOW KOMHATe€ HAa OCHOBE M3MEpPEHU 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCHMOCTH MEXAY ITapaMETPAMM COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvlt mepmoouHamuku

Tepmoaunamuueckass cucTemMa. BHYTpPEHHssT DJHEpPIrus TEPMOJAMHAMUYECKOU
CUCTeMbl M crocoObl e€ u3MeHeHus. KomudecTBo TemnoTel W pabota. BHyTpeHHss
DHEPIUs OJHOATOMHOI'O HACAIBHOIO rasa. Buipl Termonepeaadu: TEIIONPOBOJHOCTD,
KOHBEKIMS, U3JIIy4YCHHE. Y IelbHas TEIUIOEMKOCTh BelleCTBA. KOIMYECTBO TEIIOTHI IIPU
TeIIonepeaaye.

[Tonsitue 06 aguadbatHoM npouecce. [lepBbliii 3akoH TepMoauHaMuku. [IpuMenenue
MEpBOT0 3aKOHAa TEPMOJMHAMUKHM K H3ompoueccaM. ['papuyeckas uHTepHpeTanus
paboThI raza.

Bropoii 3akon TepmoguHaMuku. HeoOpaTtuMocTh Mpo1ieccoB B IPUPOJIE.

TeroBble MamuHbl. [IpuHOMNBL A€CTBUS TeIoBbIX MamuH. lIpeoOpazoBanus
SHEPrUU B TEIUIOBBIX MamnHax. KoappuuueHTt none3sHoro AeMcTBUS TEMIOBOKW MAILIUHBI.
Huxn Kapuo u ero kod(p@UIIMEHT MOJE3HOTO0 ACHCTBHS. DKOJOTHYECKHE MPOOIEeMbl
TEIJIO3HEPTETUKH.

TexHnueckue yCTpOHCTBA M NMPAKTHYECKOE NPUMEHEHHUE: BUraTElb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHyTpEeHHEH SHEPTUH Tejla MPU COBEPIIEHUH pabOThI: BBUIET MIPOOKHU U3
OYTBUIKM TIOJl JICHCTBHMEM CXATOro BO3/yXa, HarpeBaHue s(dupa B JaTYHHOU TpyOKe
myTéM TpeHus (BUICOAEMOHCTpAIH).

N3meHeHne BHYTpEeHHEH dHEpTruu (TeMIlepaTyphl) Tea IpH Terionepeaaye.

OnbIT o aaAabaTHOMY paCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenn mnapoBod TypOWHBI, ABUTaTedsl BHYTPEHHETO CrOpaHMs, PEAKTUBHOTO
JBUTATEIIS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecamnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcanusi. HMcmapenue u kuneHue. AOCOIIOTHas H
OTHOCUTENbHAS BIAXKHOCTH BO3ayxa. HaceunenHbln map. YgenpHas — TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBICHUS.

TBépnoe teno. Kpucramimueckue u aMopdHbie Tena. AHU3OTPOIUS CBOWCTB
kpuctauioB. JKungkwe kpuctasiel. CoBpeMeHHble Marepuanbl. llnaBnenue wu
KpucTayn3anus. Y ienbHas Tersiora miasneHus. CyOoaumarus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuueckue yCTpOMCTBA M INPAKTHUYECKOE INPHUMEHEHHME: TUIPOMETp U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOIMHU IOJYYEHHUSI COBPEMEHHBIX MAaTE€pUajOB, B TOM
YKCJIe HAHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUH.



Jlemoncmpayuu

CBoliCTBa HACBKIIICHHBIX TAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUMU.

CnocoObl U3MEpEeHUs BIAXKHOCTH.

HaGnronenue HarpeBaHusl v IJIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.
JleMOHCTpalusi KpUuCTaioB.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3mMepenre OTHOCUTENBHOW BIAKHOCTH BO3/IyXa.

Paznen 4. JjeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DnexTpu3anus Ted. JJNEKTpUYEeCKUd 3apsia. [[Ba Buaa 3JIEKTpHUUECKUX 3apsioB.
[IpoBOAHMKM, AWANAEKTPUKH U TOIYNPOBOAHUKHU. 3aKOH COXPAHEHHUS HJIEKTPHUYECKOTO
3apsza.

B3anmoneiictBue 3apsnoB. 3akoH Kynona. ToudeuyHbI SIEKTpUYECKUN 3apsl.
DnekTpudeckoe noiie. Hanpsok€HHOCTD dneKkTpudeckoro nosist. [IpuHnmn cyneprno3unun
AJIEKTPUYECKUX TToNeH. JIMHNM HAaNpsHKEHHOCTH 3JIEKTPUYECKOTO TIOJIS.

PabGora cun snexrpocratuueckoro moia. [lorennman. Pa3HOCTh MOTEHIMATIOB.
[IpOBOIHMKM UM JUDJIEKTPUKA B  JJIEKTPOCTATHYECKOM Tone. JludimekTpuueckas
[IPOHULIAEMOCTb.

OnekTpo€MKOCTh. KoHaeHcaTop. ONEKTPOEMKOCTh IIJIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

TexHuueckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE:  JJIEKTPOCKOII,
ANEKTPOMETP,  DJIEKTPOCTATHUYECKash  3allluTa,  3a3eMJICHHE  DJIEKTPOINpPHOOPOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLININ IEUCTBUSA JIIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOHUKM B 3JIEKTPOCTATUYECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaTOpa OT IUIOMIAAX IIJIACTHH,
PACCTOSTHUSI MEXK]1y HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 351eKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKHUI TOK. Y CIOBUS CYHIECTBOBAHUS DJICKTPUUECKOTO TOKa. McTouHuKM
Toka. Cuna Toka. [I0CTOsHHBIN TOK.

Hanpsoxkenue. 3akon OMa 17151 y4acTKa LEHH.

DNEeKTpUYECKOE  CONPOTUBIIEHUE.  YIEIbHOE  CONPOTUBJIEHUE  BEILECTBA.
ITocnenoBarenbHOE, TApaIENIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.



PaboTa snexrpudeckoro Toka. 3akoH Jlxoynsa—Jlenna. MouHoOCTh 3IeKTPUUECKOro
TOKa.

DNEeKTpOABMKYIIAsl CHJIAa U BHYTPEHHEE CONPOTUBIIEHWE HCTOYHMKA TOKA. 3aKOH
OMa 117151 TOTHOM (3aMKHYTOM) aniekTpruueckol nenu. KopoTkoe 3aMbIkaHue.

DNeKTpoHHasi MPOBOJUMOCTh TBEPIBIX METAJIOB. 3aBUCUMOCTH CONPOTUBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAss U MPUMECHAsT TPOBOJUMOCTh MOJIYITPOBOIHUKOB.
CoiicTBa p—n-niepexoa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B PACTBOPAX U PACIUIABAX AJIEKTPOIUTOB. DIEKTPOIUTHUECKAS
OUCCOLUALINS. DIEKTPOIIU3.

DJeKTpU4ecKuii TOK B razax. CamMOCTOSTENbHBI U HECAMOCTOSTEIbHBIA pa3psi.
Momnnus. [1na3zma.

TexHuyeckre yCTpOMCTBA U IMPAKTHYECKOE MPUMEHEHHE: AMIIEPMETP, BOJBTMETP,
peocTaT, UICTOYHHUKH TOKa, 3JIEKTPOHArpeBaTebHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP  CONPOTUBJIECHUS, BaKyyMHBIH  JHOJ, TEPMHUCTOpPHl U
(oTOpE3UCTOPHI, MOITYIPOBOJHUKOBBIN JUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKA U HANIPSKCHUSL.

3aBUCUMOCTb CONPOTUBJICHUS HUIMHAPUYECKUX ITPOBOJIHUKOB OT JIMHBI, IIJIOIIAIN
IIOIIEPEYHOI 0 CEYEHUs U MaTepuaa.

CmenmanHOE COeIMHEHUE ITPOBOAHUKOB.

IIpsamoe  wm3MepeHne  AneKTpoABWKyHIed  cuibl. KopoTkoe — 3aMbIkaHue
raJbBAHUYECKOI'O 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTH CONPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

NckpoBoit pa3psa 1 IpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne »HIEKTPOABMKYIIEH CHIJIBI HCTOYHHKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

HaOmronenue anexTposusa.

MexknpeaMeTHbIE CBSI3H

Nzyuenne xkypca Gusuku 6a30Boro ypoBHsa B 10 kiacce oCyliecTBISeTCs C y4€TOM
coJiepKaTeNIbHBIX MEXIPEJAMETHBIX CBA3€H ¢ KypcaMHU MaTeMaTUKH, OMOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meowcnpeomemnvie nowsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4YHOI'O
MO3HAHUS: SIBICHUE, Hay4YHbIN (DaKT, rUmoTe3a, puandeckas BeMYMHA, 3aKOH, TEOpHs,
HaOJII0/IEHUE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuka: pellleHue CUCTEMBbl ypaBHEHUH, JIMHeWHas (yHKuMs, mapadoda,
runepOosa, ux rpa@uKku U CBOMCTBA, TPUTOHOMETPUUYECKHUE (PYHKIMU: CUHYC, KOCHUHYC,



TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI M HX
IPOEKLIHUH HA OCH KOOPJAUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHmdeckoe MABIJKEHHWE B JKHBOW mpupoae, AuPdys3us, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB (BHUBI TEIUIONEpENayd, TEIUIOBOE pPaBHOBECHUE),
ANEKTPUUYECKUE SBJIICHUS B )KUBOU MPUPOJIE.

Xumusi: NUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs MAacca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEH U Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJIIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FaIbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMeTp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE NBMXKEHHM C HCIOJIb30BAHUEM MEXAaHU3MOB, YUET
TPEHUsSI B TEXHHUKE, MOAIIWIMHUKH, KCIIOJIb30BAaHUE 3aKOHA COXPAHEHHUS HUMITYJIbCa B
TeXHUKE (pakeTa, BOJOMET W JIpyrue), JBUrareilb BHYTPEHHETO CTOpaHHUs, MapoBas
TypOuHa, OBITOBON XOJIOJWJIBHUK, KOHIUIIUOHEP, TEXHOJOTUM MOJYyUYECHUS] COBPEMEHHBIX
MaTepuaioB, B TOM YHUCJIE€ HAHOMATEPUAIOB, U HAHOTEXHOJOTUHU, BJIEKTPOCTATUYECKAS
3alUTa,  3a3€MJIGHHE  DJIEKTPOIPUOOPOB, KCEPOKC, CTpYWHBI  TIPUHTED,
AJIEKTPOHArpeBaTEIbHBIC TPUOOPHI, ATEKTPOOCBETUTEIBHBIE MPUOOPHI, TaIbBAHUKA.

11 KIIACC

Pa3znen 4. DjaeKTpoAMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3anMOAEHCTBHME NOCTOSHHBIX MAarHUTOB. MarHuTHoOeE
noje. Bekrtop MarHUTHOM HMHAYKUMHU. [IpUHOUMII Cyneprno3uuyMy MarHUTHBIX IOJIEH.
JInHnn MarauTHOM MHAYKUIMK. KapTuHa TMHUM MarHUTHOM MHIAYKIHUH MOJIA OCTOSHHBIX
MarHUTOB.

MaruutHoe moJjie MpoBOAHUKA ¢ TOKOM. KapThHa NMHUN MHIYKIIMM MarHUTHOTO
MOJIS1 IJIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KaTYILIKU
¢ TokoM. OnbIT Dpcrena. BanmoneicTBrue NpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MOaynb U HampaBjeHHUE. [[BHKEHUE 3apsiKEHHOM 4YacTUIlbl B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuibl JlopeHiia.

SIBiIeHME BIEKTPOMArHUTHOW WHAYKIMHU. [I0TOK BEKTOpa MarHUTHOM WHIYKIIUU.
DIIEKTPOJIBIKYILAs CHJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInK Dapanes.

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

[IpaBuno Jlenua.

NHIyKTUBHOCTb. SABnenue CaMOUHYKIINH. DIIEKTPOJIBUKYIIIAs cuia
CaMOUWHTYKIIUH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckre yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE MarHUTHI,
ANEKTPOMArHUThI,  BJEKTPOJBUIaTelib,  YCKOPUTEIW  DJIEMEHTApPHBIX  YacCTHII,
MHIYKIMOHHAS NIEYb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIIUU.

IIpaBuino Jlenna.

3aBUCUMOCTh JJICKTPOJBWKYIIEH CHJIBI MHAYKIMA OT CKOPOCTH WM3MEHEHHS
MAarHMTHOTO MOTOKA.

SIBlIeHUE CAMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue 1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHTYKIIUH.

Pasnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€0AHUSA

KonebarenbHas cucrema. CBOOOHBIE MeXaHMUECKHE Kojiebanus. ["apMoHnueckue
konebanus. Ilepuon, vyacrora, amrmmTyna U (aza konedanuil. [IpyXKUHHBIN MasTHUK.
MareMaTtuyeckuii MasiTHUK. YpaBHEHHWE TapMOHMYECKUX KojeOanuil. [IpeBpamienue
SHEPTUU MIPU TAPMOHUYECKUX KOJICOAHHUSX.

Koneb6arenbubiit koHTYp. CBOOOAHBIC 2JIEKTPOMArHUTHBIE KOJICOAHUS B UCATbHOM
KOJIeOATeIbHOM KOHTYpe. AHAJOTUSl MEXIYy MEXAHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3akOoH COXpaHEHUSI SHEPrUM B HUJEAIbHOM
KoJie0aTeTbHOM KOHTYpE.

[IpeacraBnenrie o0 3aTyxawmux KojeOaHUSIX. BBIHYKIEHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyX/IeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMsI.

Ilepemennsbiil Tok. CHHYCOUIABHBIA NEPEMEHHBIA TOK. MOIIHOCTh NTEPEMEHHOTO
TOKa. AMIUTUTYTHOE U ICUCTBYIOIIEE 3HAUCHHE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IIpomsBoacTBo, mepemadya U TOTpeOJECHHUE DICKTPUUSCKOM
SHEPIrUU. OKOJOTWYECKHE PHUCKA NpPH MPOU3BOACTBE 3JIeKTpodHepruu. Kynbrypa
WCITOJIb30BAHUS JIEKTPOSHEPTUH B IOBCETHEBHOM KU3HHU.

TexHuuecKre yCTpPOWCTBA U NPAKTUYECKOE NMPUMEHEHUE: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUH JIEKTPOIepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB  KoJieOaTENbHOM  CUCTEMbl  (NMIPY>KUHHBIA WA
MaTeMaTUYECKUI MasSTHHK).

Habmronenue 3aryxaromux KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.



OcuumiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKA M HANpPSDKEHHUS OT BPEMEHM) s
AIIEKTPOMATHUTHBIX KOJIECOAHUIA.

Pe3onanc mnpu  mocneqoBaTENbHOM — COCIMHEHHM  PE3UCTOpa,  KATYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mopeinb TMHUY 3JIEKTPONEpEIayn.

Vuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

HccnenoBanue 3aBUCMMOCTH MEPUOIa MaJIbIX KOJIEOAHUM Irpy3a Ha HUTH OT JIJTMHBI
HUTU U MaccChl Tpy3a.

HccnenoBanre MEpEMEHHOIO TOKa B LENMHM W3 IOCIEA0BATEIBHO COEAUHEHHBIX
KOHJICHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbIE 60JIHbL

Mexannueckue BOJIHBI, yclIOBHS — pacnpoctpaHeHusa. Ilepumon.  CkopocTh
pacrpocTpaHeHus U 1JIMHA BOJIHBL. [lonepeunbie 1 po1oabHbIe BOIHBL. IHTEpdepeHus
1 qudpakiys MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. YCIOBHSl HW3JIY4YEHHUS JJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanmus BekTtopoB E, B, V B snmekrpomarHuTHoi BosiHe. (CBoiicTBa
AJIEKTPOMArHUTHBIX BOJH: OTpPa)K€HHWE, NPEJOMIICHHE, Toysipu3anus, Jaudpakius,
unrepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana >IEKTPOMArHUTHBIX BOJIH. I[IprMEHEHHE »IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIuOCBA3M U TENEBUICHUS. Pagnonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckne yCTpOWCTBA U  MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTBI, YyIJIbTPa3BYKOBas JIMATHOCTHKA B TEXHUKE W MEIMIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOIBHBIX BOJIH.

Kone6mromieecst Teo Kak UCTOYHHK 3BYKa.

HabGnronenue orpaxkeHus: U MpeTOMIICHHUS] MEXaHHUYECKUX BOJIH.

Habmtonenue nntephepeHunu 1 Auppakiiui MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOmnronenue cBsi3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOM M 4aCTOTOM
KoJieOaHmi.

UccnenoBanne CBOWMCTB SJIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, MPEIOMIICHUE,
noJisipu3anus, IMPpaxkuus, UHTEpPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHetHOE paclpOCTpaHEHUE CBETA B OJTHOPOJHOMU
cpene. JIyd cBera. ToueuHblii MICTOYHUK CBETA.

Otpaxkenne cBeTa. 3aKOHBI OTpakeHHsi cBeTa. llocTpoeHuwe W300pakeHHT B
IJIOCKOM 3€pKaje.



[Ipenomnenue cBera. 3akoHbl NPETOMIICHHUS cBeTa. AOCONIOTHBIM IMOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee otpaxkenue. IIpenenpHbIi  yron  MOJIHOTO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cseta. LBer.

CoOwuparomue 1 paccenBaroliye JUH3bl. ToHKas JuH3a. DOKYCHOE paccTOsSHUE U
onTHYecKas cuia TOHKOM JuH3bL. [locTpoenne wu3o0paxeHudt B coOuparomux u
paccenBarOIMX JuH3ax. PopMyIia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

BonnoBas ontuka. MaTepdepennns cBera. KorepeHTHBIE HCTOYHUKH. Y CIOBUS
HAOJIOICHUST MAaKCUMYMOB M MHUHMMYMOB B HHTEP(EPEHIIMOHHOW KapTHUHE OT ABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceera. JudpakuuoHHas peméTka. YciloBUe HAOIIOACHHS TJIaBHBIX
MaKCHMYMOB MPH MaJICHUU MOHOXPOMATUUECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckne yCTpOWCTBA W  MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
¢doToamnmapar, MPOCKIMOHHBIA anmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs OITHKA,
I pakUOHHAs PEMIETKA, MOJISPOU/I.

Jlemoncmpayuu

[IpsmonuHeitHOE  pacnpocTpaHEHUE, OTpPaXEHHE W  TPEJIOMJICHHE  CBETa.
OnTtuyeckue MpuOOpPHI.

[TomHOE BHYyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tonyuenue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUGPAKIUOHHON PEIETKH.

Habmronenue nomsipu3aiinm cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue nokazaresns npeoMIeHUs CTEKIIa.

UccnenoBanue cBONCTB N300pakeHUM B JTMH3aX.

HaOmronenue aucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeUAIBHON TEOPHH OTHOCUTEJILHOCTH

['paHnubl NPUMEHUMOCTH KJIACCUYECKOM MeXaHWKU. lloctynarel cnenuaabHON
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJISl CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BpPEMEHM W COKpAICHUE
JUTUHEL.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchbl ¢ SHEPTUEN U UMITYJILCOM PENSITUBUCTCKON YaCTHUIIbI. DHEPTUS MOKOS.



Paznen 7. KBanTtoBas pusuka
Tema 1. Dnemenmovt K6AHM OGO ONMUKU
®otonsl. ®opmyna [Inanka cBs3u 3Hepruu (POTOHA C €ro YacTOTOW. DHEPrus u
UMITYJIbC (POTOHA.
OtkpeiTiie u uccienoBanne (oroddpdekra. Ombite A. I'. CromeroBa. 3aKoHBI

dbotoapdexra. VYpaBuenue OitHmTerHa 11 (dortodddekra. «KpacHas rpaHuiay
dhororddexra.

JlaBmenne cBera. OnbiThl 1. H. JIeGenena.
XUMHUYECKOE IEUCTBUE CBETA.
Texnuueckue ycTpoiicTBA M MPAKTHUECKOE TMPUMEHEHHE:  (POTORIIEeMEHT,
(dboToIaTYMK, COJIHEUHAasi OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®oT03PHeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHENIHETO (poToaddekra.
Cseronuon.
Conneunas Oarapesi.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiThl Peszepdopna mo paccesHUIO o -YacTHII.
[Inanerapnas monens atoma. [loctynarsl bopa. M3nyyenue u nornomenne GoToHOB IpH
Iepexo/ie aToMa C OJHOTO YPOBHS JHEpPruM Ha Apyroil. Bumbl crnektpoB. Cnektp
YPOBHEHN SHEPTUHU aTOMa BOAOPOAA.
BonnoBeie cBoiictBa wactull. Bomubl ae bpoina. KopnyckynsipHO-BOJTHOBOM
Iy aJIN3M.
CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.
TexHuueckre ycTpOMCTBAa M IPAKTUYECKOE IPUMEHEHHME: CIIEKTPAJIbHBIM aHan3
(cmexTpockorIt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITYUCHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopmsie pabomol
Habmronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHThI, JTOKA3bIBAIOIIME  CJIOXKHOCTh CTpoeHus  sapa. OTKpbITHE
paanoakTuBHOCTH. OmnbiTel Pesepdopaa mo omnpeneneHuro cocTaBa pajauOaKTHUBHOTO
u3nydenus. CBoiicTBa anbda-, 6era-, raMMa-u3iydeHus. BiusiHue paguoakTUBHOCTH Ha
KUBbIC OPTAHU3MBL.
OtkpeiTHE TpOoTOHA U HelTpoHa. Hyxknonnas wopmens snapa [elizeHOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio sjapa. M30Torsbl.
Anbba-pacnaa. DIEKTPOHHBIM U MO3UTPOHHBIA OeTa-pacmaj. ['aMma-u3TydeHUeE.
3aKOH paJMOAKTUBHOrO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT macchl siapa.



SnepHbie peakuuu. [leieHrue u CUHTE3 Alep.

Anepnseiii peaktop. TepMosimepHbiii cuHTe3. [IpoOaeMbl U EePCHEeKTUBHI SIEPHOM
SHEPIreTUKU. DKOJIOTHUECKUE ACTIEKTHI SAEPHON SHEPTEeTUKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTopl HAOJIIOACHHS ¥ PETUCTPAIUN SJIEMEHTAPHBIX YaCTHII.

@dyH1aMeHTalIbHbIE B3auMOJieicTBUs. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckre yCTpOHMCTBA W IMPAKTUUYECKOE MPUMEHEHUE: JO3UMETpP, KaMmepa
Bunscona, simepHsblil peaktop, aToMHasi 6omoa.

Jlemoncmpayuu

CUY€TUrK MOHUBHPYIOIIHNX YACTHII.

Vuenuueckuii skcnepumenm, 1abopamopsie pabomuol

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Oranbl pa3sBUTHA acTpOHOMHH. [IpukiagHOE W MHPOBO33PEHUYECKOE 3HAYCHUE
aCTPOHOMMH.

Bun 3Bé3nHOr0 HeOa. Co3Be3aus, spKUe 3BE3/bl, IUTAHETHI, UX BUIUMOE JBUKEHUE.

ConneuyHas cucrema.

Connne. Conneunast akTUBHOCTh. Mlcrounuk 3Heprun CosHLa U 3BE31. 3BE3ABI, UX
OCHOBHBIE XAPAaKTEPUCTUKU. [lnarpaMma «CHEKTpadbHBIM KJIACC — CBETUMOCTBY. 3BE3/IBI
TJIABHOM MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» ISl 3BE3/ TIIABHOU
MIOCIEAOBATENBLHOCTU. BHyTpeHHee cTpoeHne 3BE31. COBpEMEHHBIE NPENCTABICHUS O
MIPOUCXO0XKICHUHU 1 3BosroMK ConHIa 1 3BE3/1. DTalbl )KU3HU 3BE3L.

Mineunsii Ilyte — nHama [amaktuka. Ilonoxxkenue u gBwxenue CoiHila B
lNanaktrke. Tunbl ramakTuk. PaguoramakTuku W kBaszapbl. UEpHBIE IOBIPBI B sAApax
TaJaKTHK.

Bcenennas. Pacmmipenne Bcenennoit. 3akon Xa0O06na. Pasz0eraHue rajiakTuk.
Teopus bonpmioro B3pbiBa. PekToBOE M3ydYeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

HaGmtonenuss HEBOOPYKEHHBIM TIJ1a30M C HCIOJB30BAHMEM KOMIBIOTEPHBIX
NPWIOKEHUHN JJI ONpEesICeHUs MOJI0KEHUsI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311s1 CeBEpHOro NOJIyIIapus U IpKHUE 3BE3/IBI.

Ha6nronenus B Teneckon Jlynsl, minanet, Maeuynoro IlyTu.

O0o0maromniee MOBTOPEHUE

Ponb pu3uku 1 acTpOHOMUN B SKOHOMUYECKOM, TEXHOJIOTHYSCKOM, COIIMAIBHON H
ATHUYECKON cepax NeATeIbHOCTH YeJIOBEKa, POJib U MECTO (M3MKH UM aCTPOHOMHH B
COBPEMEHHOM HAay4YyHOW KapTUHE MHUpa, pojb (uzmdyeckoil Teopur B (HOPMHUPOBAHUU
MPEACTABICHUN O (PU3MYECKON KapTHHE MHpa, MECTO (U3MYECKOM KapTHHBI MUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIE.

MexnpeaMeTHbIe CBA3H



N3yuenue kypca ¢pusnku 06a30Boro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢ y4€ToM
coJiep KaTeNIbHbIX MEXIPEIMETHBIX CBA3EH C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nowsmusi, CBSI3aHHbIE C HM3YYEHHEM METOJOB HAYYHOI'O
MMO3HAHUS: SBJICHHWE, HAyYHBIH (akT, THIOTe3a, (pu3udeckas BeTWUYMHA, 3aKOH, TEOPHS,
Ha0JII0/ICHKE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHHe CUCTEMbl YpPaBHEHUW, TPUTOHOMETPUUYECKHE (DYHKIIMH:
CUHYC, KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPhl M HMX HPOCKIHUH HAa OCH KOOPIUHAT, CIIOKEHHUE BEKTOPOB, IMPOU3BOJIHbBIC
AJIEMEHTapHbIX (PYHKIUNA, TPU3HAKK TOJ00USI TPEYTrOJbHUKOB, ONpPENEJICHUE ILIOIIaIn
IJIOCKUX (UTyp U 00BEMA TeT.

buonocus: snexTpudeckue SIBICHUS B KMBOW MPUPOJIE, KOJIeOAaTeNbHbIE ABUKCHUS
B JKMBOM NPUPOJAE, ONTHUYECKUE SIBJICHUSA B JKUBOW MPUPOAE, NACHUCTBUE pagualvv Ha
KUBBIC OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTypa TBEPABIX TEI,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTALTUYECKON peETKU, CIEKTPAIbHBIN aHAIN3.

l'eocpagusa: MarHuTHBIE MOJOCa 3€MIIM, 3aJI€KU MAarHUTHBIX PyJ, (OTOCHEMKA
3eMHOM NTOBEPXHOCTH, MPEJICKA3aHUE 3eMJICTPSICEHUM.

Texnonoeus:  JUHUM  DIIEKTpOIEpeNad, TeHepaTop  IMEPEMEHHOTO  TOKa,
ANEKTPOABUTATENb, UHAYKIIMOHHAS M€4Yb, pafap, PaAUONPUEMHHUK, TEIEBU30pP, aHTEHHA,
tenedon, CBYU-nieub, MpoeKIIMOHHBIN arrapaT, BOJIOKOHHAsI ONTHKA, COJTHEYHas OaTtapes.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOoro mpeamera «®Dusmka» Ha YpOBHE CpEAHETO OOIIEro
oOpazoBaHusi (0a30BbIi ypOBEHb) JOJDKHO OOECHEUYUTh JIOCTHIXKEHHE CIEIYIOIIUX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS Y4eOHOTO mpeameTa «DU3MKa» TOJKHBI
OTpaXXaTh  TOTOBHOCTh W  CHOCOOHOCTh  OOy4YaloOIUXCA  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEH TMO3WIMEH  JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHEHTAIlU/, TTO3UTUBHBIX BHYTPEHHUX yOEKIEHUN, COOTBETCTBYIONIUX TPATUITHOHHBIM
IIEHHOCTSIM POCCUMCKOI0o OOIIECTBa, PACHIMPEHUE S>KU3HEHHOTO OIbITa U OIbITA
NEATEIbHOCTH B TIPOLIECCE peanr3alli OCHOBHBIX HANpaBJICHUHW BOCHUTATEIbLHON
JESITeIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIUU OOYYAIOIIETOCS KaK aKTHUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 OOIIECTBA;



OPUHSATHE TPaAULIMOHHBIX 00111e4eI0BEYECKHUX T'YMaHUCTHYECKUX u
JEMOKPaTUYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JICSITEJIBHOCTh B HWHTEpPECaxX Tpa)xaaHCKOro
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIIbHOW OpraHU3aINY;

YMEHHE B3alMOJICCTBOBATH C COLMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUM C UX
(GYyHKUMSIMHU 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMUPOBAHHOCTH POCCUNCKOMN TPAKIAHCKON UIEHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHMBOJAM, JIOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OIIEHHMBAaTh CUTYallMI0 U TPUHUMATh OCO3HAHHBIC PEILICHMUS,
OpPUEHTUPYSACh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI W ILIEHHOCTH, B TOM YHUCIE B
NEATEIbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIEro (PU3nYecKoil HayKe;

5) Tpy10BOT0 BOCTIMTAHUS:

HWHTEpEC K pa3iuuHbIM chepaM NpodecCHOHATbLHON NESITeNbHOCTH, B TOM YKCIIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN BBHIOOpP OymyIei
podecCuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHUIO B 00JIacTU
(U3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrHYe€CKOTr0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTH IKOJIOTUUECKON KyIbTYpbl, OCO3HAHHE TJI00ATBLHOTO XapaKTepa
AKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYIIECTBICHUE JIEMCTBUIM B OKPYXKAIOIIEH Cpelde HAa OCHOBE
3HAHMUA LEJIeW YCTOMYMBOIO Pa3BUTHUs YEJIOBEYECTBA;

paciIMpeHre OmbITa ACATEIbHOCTA JKOJOTHYECKOM HaNpaBJICHHOCTH Ha OCHOBE
MMEIOITUXCSl 3HAaHUM 110 (hU3HUKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHME IIEHHOCTU HAy4YHOU AESATEIbHOCTH, TOTOBHOCTH B IMPOIECCE M3YUCHUS
(GU3UKA ~ OCYIIECTBIATH  MPOEKTHYIO W HMCCIENOBATEIbCKYIO  JCSTEIHHOCTD
WHJIUBUAYAJIGHO U B TPYMIIE.



METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUSA
ba3oBble 1ornueckue AecTBU:

CaMOCTOSTENbHO (HOPMYTUPOBATh U AKTyaIM3UPOBaTh MPOOJIEMy, paccMaTpUBaTh
e BCECTOPOHHE;

ONpeneNsaTh LeIu JAeATENbHOCTH, 3a/aBaThb I[ApaMeTpbl W KPUTEPUH HX
JTOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH W TPOTUBOPEUHS B PacCMATPUBAEMBIX (PU3NUECKUX
SBJICHUSIX;

pa3pabaThiBaTh IUJIaH peHieHUs MpoOJeMbl ¢ YYETOM aHaldu3a HMEIOUIUXCs
MaTepHalbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OLIECHUBAaTh COOTBETCTBHE PE3YJIHTATOB
L[EJISIM, OLICHMBATh PUCKU NOCIIECACTBUN AEATENBHOCTH;

KOOPAMHUPOBATh M BBINOJHATH pabOTy B YCIOBHUSX PEAlbHOIO, BUPTYAIbHOI'O U
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJIEHUE TIPHU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

BJa/IeTh HAyYHOM TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATUSAMH M METOJAMHU
(bu3NYeCcKON HAYKH;

BJIQZIETh HABBIKAMH YYEOHO-MCCIEAOBATENLCKOM M TMPOEKTHON JESTENIbHOCTU B
o0nacTu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIbHOMY MTOMCKY METO/IOB
pemieHus 3ama4  (PU3MYECKOrO COAEpXkaHUs, NPUMEHEHUIO pPa3Iu4yHbIX METOJI0B
MO3HAHMUS;

BJIAJAECTh BHUJAMM  JEATEIBHOCTH IO MOJYYEHHUIO HOBOIO 3HAaHHS, €ro
MHTEPHpPETALNH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTyalUsX, B
TOM YHCJIE€ IPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh IPUYMHHO-CJICACTBEHHbBIE CBSI3U U aKTyaJIu3UpOBaTh 3a7auy, BbIABUTAThH
TUIOTE3y €€ PEIICHHs], HAXOAUTh apryMEHThI ISl JOKAa3aTeIbCTBA CBOMX YTBEPXKACHMIA,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh MOJYUYEHHbIE B XOJE PEUICHUs 3aJayd pe3yJIbTaThbl, KPUTUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCJIOBHSIX;

CTaBUTb ®  (OPMYIHPOBATH COOCTBEHHBIE 3aladyd B  00pa3oBaTEIHHOU
JEsITeIbHOCTH, B TOM YHCJIe IPU U3YUCHUH (DU3BHKY;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

yMETh  MEPEHOCUTh 3HaHUA MO0 (QU3MKEe B  MPAKTUYECKYI0  00JacThb
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OpPUTrHHAIbHBIC TOAXO0/IbI U PEIICHUS;

CTaBUTb MPOOJEMBI U 3a/1a4UH, AOMYCKAIOIINE albTEPHATUBHBIE PELICHUSI.

Pabora ¢ unpopmaumeii:

BJIQJIETh HABBIKAMHM MOJy4YeHHs HWHGOpManuu (U3NUECKOTO COACpXKaHUS U3

MCTOYHUKOB pa3HbIX THUIOB, CaMOCTOSITENIbBHO OCYLIECTBJISATh IIOMCK, AaHAJIU3,



CHUCTEMAaTH3allMI0 M MHTEpIpeTanuio WHPOpMAalUU pPa3lIWYHBIX BHIOB H  (QOpM
NpeACTaBIICHUS;

OLIEHMBAThH JOCTOBEPHOCTH HH(OpMALINH;

MCIIOJIb30BaTh CPeACTBa MH(GOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTUH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AI[MOHHBIX 33]1a4 C COOIIOICHUEM
TpeOOBaHUN OSPrOHOMHKH, TEXHUKH OE€30MAaCHOCTH, THTHEHBI, pecypcocOepexeHus,
MPaBOBBIX U AITUYECKUX HOPM, HOPM MH(OPMAITIOHHON O€3011acHOCTH;

CO3/1aBaTh TEKCTHl (DU3MUECKOTO COAEPKAHUA B PA3NUYHBIX (opMarax C y4ETOM
Ha3Ha4YeHUs] HWHOpPMALMM M LEJIEBOW ayIWTOpPWH, BBHIOMpas ONTUMAaJbHYIO (opMy
NpeACTaBICHUS U BU3yaIH3alHH.

KomMmyHuKaTHBHBIE YHHBEpPCAJIbHbIC y4eOHbIE 1eHCTBUSA:

OCYILIECTBIIATH OOIIEHUE HA ypOoKaxX (PM3UKU U BO BHE-YPOUHOU €SI TEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYAlU U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO U JOTHUYHO U3JIATaTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX
CPEACTB;

MIOHUMAaTh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W HWHIAWBUAYAIBHOU
paboTHI;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX JCUCTBUH C YUETOM OOIIMX UHTEPECOB
Y BO3MOKHOCTEHN Ka)JOT'0 YJICHA KOJUIEKTUBA,

MIPUHUMATH LEIIA COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBHUS IO €€ IOCTHXKEHUIO: COCTABIIATH IJIAH JIEUCTBUM, paCpeIeIATh POJIM C YUETOM
MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KayeCTBO CBOETO BKJAJa M KaXJIOr0 yYaCTHHKAa KOMaHIbl B OOIIUN
pe3yJbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb  HOBBIE  MPOEKTHI, OIEHUBAaTh MAEU C TMO3ULIHUM  HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATETUUECKOE IMOBEACHUE B PA3JIMYHBIX CUTYaLMSX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHMBEpPCAJIbHbIC Y4eOHbIe 1elCTBUA
Camoopranusamnus:
CaMOCTOSITENIbHO OCYILECTBIISATh O3HABATENIbHYIO JACSATENIbHOCTh B 00JaCTH (PU3UKU
Y aCTPOHOMUHU, BBISBJIATH IPOOIEMBI, CTABUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3a/1aUH;
CaMOCTOSITEJIbHO COCTaBJIATh IUJIAH PEUICHUS PAacYETHBIX M KAYeCTBEHHBIX 3ajady,
IUIaH  BBIMOJHEHUS NPAKTHUECKOHM paboThl € y4€TOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUIA;
JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;
pacuIMpATh paMKH Y4EOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEAOUYTCHHI;
Jenatb ~ OCO3HAHHBIM  BBIOOp, apryMeHTUpOBaTh €ro, Oparb Ha ce0sd
OTBETCTBEHHOCTb 32 PEILLICHUE;
OLIEHMBATh MPUOOPETEHHBIN OTIBIT;



Croco0CTBOBaTh (DOPMUPOBAHUIO M MPOSIBICHUIO SPYIUMLMUA B 00JacTU (HU3MKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B J€ATEIbHOCTD,
OLIEHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJA/IeTh HABBIKAMU IIO3HABATEJILHOM pEQIIEKCHM KaK OCO3HAaHUS COBEPIIAEMBIX
JEUCTBUI U MBICIIUTENBHBIX POLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIONIb30BaTh MPHUEMBI PEeQIEKCHH 7Sl OLIEHKH CHTyalldd, BBIOOpa BEPHOTO
pelLIeHus;

YMETb OLIECHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

OPUHMMATh MOTUBBI U apryMEHThl JpPYIMX T[pUd aHaJIu3€ pe3yibTaToOB
NEeSATENbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl JpPYrMX IIpM aHAIU3€ PpPE3yJbTaTOB
NEeATENBHOCTH;

MIPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B mpormecce mOCTHKEHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOCHHS MPOrPaMMBbl 10
(busuKe 151 YpOBHS CPEIHETO 00IIETo 00pa3oBaHUs y 00yUarOIIUXCsl COBEPILICHCTBYETCS
HMOLIMOHAJIbHBIN UHTEIUIEKT, IPEANOoJaralomuil chOpMUPOBAHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIETO0 CHOCOOHOCTh IOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUSL COOCTBEHHOW AMOIIMOHAILHON c(epbl, ObITh
YBEPEHHBIM B ceOe;

CaMOpETYyJINPOBaHUs,  BKIIOYAIOIIETO  CAaMOKOHTPOJb, YMEHHE [PUHUMATh
OTBETCTBEHHOCTbH 3a CBOE MOBEACHUE, CIIOCOOHOCTh aanTUPOBATHCS K SMOLIMOHAIBHBIM
M3MEHEHUSIM U IPOSIBISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMM, BKJIOYAIOIIEH CTpEMJIEHWE K JOCTHKEHUIO LEeId U
ycnexy, ONTHMH3M, WHHUIMATUBHOCTb, YMEHHUE JEWCTBOBaTh WCXOMAS U3 CBOUX
BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHHE
IPYTUX, YYUTHIBaTh €ro MPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COMEPEKNBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAWBATH OTHOUIECHUS C
APYTUMHU JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K koniy oOyuenuss B 10 kjacce npeaMeTHbIE pe3yibTaThl Ha 0Aa30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
JE€MOHCTPUPOBaTh HAa TMpPUMEPAX pPOJdb U MecTo (GU3UKKM B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBl MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTHH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;



YUUTBIBATh  TPaHUIBl ~ MPUMEHEHUS  U3YYEHHBIX  (PU3WYECKUX  MOJIEJNIECH:
MaTephalibHasi TOYKAa, HWHEpLUajIbHas CHUCTEeMa OTCYETa, aOCOJIOTHO TBEPAOE TENO,
WJICAUIbHBIA Ta3, MOJEIU CTPOCHHUS Ta30B, JKUAKOCTEM W TBEPABIX TEJ, TOYECYHBIN
ANEKTPUYCCKUH 3apsij] PU PEIICHUH (PU3NIECKHUX 33]1a4;

pacrio3HaBath (pu3nueckue sBICHUS (MPOUECCh]) W OOBSACHATH MX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEUIECTBA H
ANEKTPOAUHAMUKN: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSMOJIMHEWHOE JBUXKECHUE,
CBOOOJHOE TAJCHHUE TEJ, IBIKCHHUE MO OKPYKHOCTH, WHEPIUS, B3aUMOJICUCTBHUE TEI,
muddy3usi, OpOYHOBCKOE JIBMIKEHUE, CTPOCHHUE >KHIKOCTEH M TBEPIBIX TEJ, U3MCHCHHE
o0bEéMa Tel Mpu HarpeBaHWM (OXJIAXKICHHH), TEIJIOBOE pPaBHOBECHE, HCHApeHUe,
KOHJICHCAIUS, MUIABJICHUE, KPUCTAJUIN3ALIMS, KATICHUE, BIAKHOCTh BO3YyXa, OBBIIICHUE
JABJICHHS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYJZE, CBSI3b MEXKY NapaMeTpaMu
COCTOSIHUSA ra3a B U30IMPOLECCAX, MIEKTPU3ALUSA TET, B3AUMOACHCTBHE 3apsAI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHHUE, UCIONb3ysd (PU3MUECKHE BEJIMYMHBI:
KOOpAMHATA, MyTh, NEPEMELIEHNUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CHJIa, UMITYJIbC
Tena, KUHETHUYEeCKas »JHEprus, INOTCHIMAIbHAS SHEpPrus, MeXaHudeckas pabdora,
MEXaHMUYECKass MOIIHOCTb;, MPHU ONMHCAHUU MPABWIHHO TPAKTOBATH (PUBMUECKUN CMBICI
UCTIONB3YEeMbIX BEJIWYMH, HX OOO3HAUYECHUSI M E€IUHUIIBI, HaXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3HYECKYIO BEJIMUMHY C IPYTUMU BEIIMUYNHAMU;

ONUCHIBATh U3YUYEHHBIC TEIUJIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBJIICHHUSI, UCIIOIb3YS
(du3nYecKue BEIIMYUHBI: JaBJICHUE ra3a, TeMIlepaTypa, CpeaHsss KHHETUYECKash YHEPrus
Xa0TUYECKOTO  JIBIDKEHUST  MOJIEKYJ, CpPEIHEKBAJApaTHUUHAs CKOPOCTh  MOJICKYJI,
KOJIMYECTBO TEIIOThI, BHYTPEHHsISI dHEprusi, paboTa raza, kK03((UIIMEHT MOJE3HOTO
JIEUCTBUS TEIJIOBOTO JBUTATENs; MPU OMHCAHWUM TMPABHIBHO TPAKTOBATh (PU3UUYECKUI
CMBICII HCIIOJB3YEMBIX BEJIIMYUH, UX OOO3HAYEHUS W €IUHUIIBI, HAXOAUTH (HOPMYIIbI,
CBSI3bIBAIOIIME TAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEJIHMUMHAM;

OTNUCKHIBATh M3YYCHHBIC JJICKTPUUYECKHE CBOMCTBA BEIIECTBA M JJICKTPUUYECKUE
sSBJCHUS (TPOLIECCHI), MCIOJIb3YS (PU3MYECKUE BEJIUYMHBL DJICKTPUUYECKUM 3apsij,
ANEKTPUUYECKOE TI0JIe, HAMPSHKEHHOCTD MOJS, MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; MpHU
OMHMCAHUM TPABUIBHO TPAKTOBATh (DU3UYECKUM CMBICT HCIOJIB3YEMbIX BEIMYMH, HX
0003HaYEHUsI W E€AUHUIIBI; YKa3biBaTh (hOPMYJIbI, CBS3BIBAIOIINE MAaHHYIO (DU3UUYECKYIO
BEJIMYUHY C APYTUMHU BEIMUHMHAMU;

aHaJIM3UPOBATh (PU3MUECKUE TIPOIIECCHI U SABJICHUS, UCIIOJIB3YST (PU3MUECKUE 3aKOHBI
MW TpUHLMNBL: 3akoH BcemupHoro Ttsrotenusi, |, |l u Il 3akonsr HproToHa, 3akon
COXPAaHEHUS MEXAaHWYECKOW SHEpPruu, 3aKOH COXPAHEHUS WMIYJbCa, MPUHIIUI
CYyNEepHoO3UlIMK CWJI, TPUHIIMI PABHOMPABUS HWHEPIUMATIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYI0O TEOPHUIO CTPOCHHS BEIIECTBA, T'a30BbIe 3aKOHBI, CBS3b
CpenHEell KWHETHMYECKOM OJHEpruu TEIUIOBOTO JBIKEHHUS MOJEKYJl ¢ aOCOIIOTHOU
TeMIepaTypol, MEepBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHECHHS SJIEKTPHUYECKOIO
3apsna, 3akoH KyroHa, mpu 3TOM pa3iudarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIpAKEHUE U YCIOBUS (TPaHULIbI, 00J1aCTH ) TPUMEHUMOCTH;



OOBSICHAT, OCHOBHBIC TMPHUHIIMIIBI JIEHCTBUS MAaIlUH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inuaTh YCIOBHS WX O€30IacHOTO WCIOJIb30BAaHUS B IOBCEIHEBHOU
KHU3HU;

BBITIOJTHATE YKCIICPUMEHTBI 110 UCCIICIOBAHUIO (PU3NICCKUX SIBIICHUN U TIPOIIECCOB C
UCIIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX HW3MEpPEHHH, MpPU 3TOM (OPMYIUPOBATH
npobieMy/3aady W THUIIOTE3y Y4YeOHOro SKCIepUMEHTa, coOMpaTh YCTaHOBKY W3
NPEI0KEHHOTO 000PYI0BaHUs, IPOBOIUTH OIBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIISATH NPSIMbIE M KOCBCHHBIE U3MEPCHHS (PH3UYECKUX BEIUYMH, TIPU ITOM
BBIOMpaATh ONTUMAIBHBIH CIIOCO0 W3MEPEHHUS M HCIIOJIb30BaTh HW3BECTHBIC METOIBI
OIICHKH MOTPEITHOCTEH U3MEPEHUH;

MCCIICJIOBATh 3aBUCUMOCTH MEXIY (PU3NYCCKUMHU BEITMYMHAMHU C HCIIOJIb30BAHUEM
NPSIMBIX U3MEPEHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3yIbTAaThI
MOJIYYEHHOW 3aBUCUMOCTH (DM3MYCCKHX BEJIMYMH B BHJC TaOIWIl M rpadHKOB, JenaTh
BBIBOJIBI 10 Pe3yJIbTaTaM HCCIICIOBAHMS,

coOroIaTh mpaBuiia 6€30MacHOTO TPy/Aa MPU MPOBEICHUH UCCIICIOBAHUN B paMKax
y4eOHOro 3KCIepUMEHTa, Y4eOHO-UCCIICOBATEILCKON U TMPOSKTHOH JCSITEILHOCTH C
HCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYI0BAHNS;

pelath pacy€THbIC 3a7a4d C SIBHO 3aJaHHOW (PU3NYCCKOW MOJCIIBIO, HCIIOJIB3YsI
¢dbu3nyeckue 3aKOHbI W TPHUHIMIBEI, Ha OCHOBE aHalM3a YCJIOBHS 3aJladyd BBHIOMPATH
(U3HYECKYIO MOJIEITb, BELICIATH (DU3UUECKHE BEIMYUHBI U POPMYIIbI, HEOOXOAUMBIE IS
e pelieHus, MPOBOJUTH PacdEéThl M OLEHWBATH PEATbHOCTH IMOJTYYCHHOTO 3HAYCHUS
(huU3nYeCKOM BEITUUYUHBI,

pelath Ka4yeCTBCHHBIC 3aJaud: BBICTPAUBATh JIOTHYECKHA HEIPOTHBOPEUYHBYIO
[IETIOYKY PpACCYyKJISHUH C ONOpoil Ha W3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKue SIBIICHHUS;

UCTIOJb30BaTh TPU PEIICHUH YYeOHBIX 3aJa4 COBPEMEHHBIC HH(OpPMAIMOHHBIC
TEXHOJOTHM JUIS TIOMCKa, CTPYKTYpUPOBAHHWS, HHTEPHpPETAIMH W TMPEIACTABJICHUS
y4eOHOM M HAYYHO-TIOMYJISPHON WH(OPMAIIMH, TOJTYYCHHON U3 Pa3IHYHBIX HCTOYHHUKOB,
KPUTHUYCCKH aHATM3UPOBATH MOJTydaeMyr0 HHPOPMAITHIO;

NPUBOJUTH TPUMEPHl BKJIaJa POCCHUHCKUX W 3apyOCIKHBIX YUEHBIX-(QH3UKOB B
pa3BHUTHE HAyKH, OOBSICHEHHE IMPOILIECCOB OKPYXKAIOIIET0 MHpPA, B Pa3BUTHE TEXHUKU H
TEXHOJIOTHUH;

UCIIOJIb30BaTh TCOPETHUYECKHE 3HAHHUS MO (PU3MKE B IOBCEIHEBHON KM3HHU IS
obOecrieueHrss 0E€30MACHOCTH TIPH  OOpalIeHUH ¢ TNpuOOpaMud U TEXHUYECKUMU
YCTPOMCTBAMH, JUJII COXPAHCHHUS 3J0POBbS W COOJIOJCHUS HOPM 3KOJOTHYECKOTO
TOBEJICHUS B OKPYKAKOIIEN CpelIe;

paboTaTh B IPYIIIC C BHIMOJIHCHHEM PA3JIMYHBIX COIUAIBHBIX POJICH, IIAHUPOBAThH
paboTy TpYMNIBI, palHOHAIBHO paclpenessaTh OO0SI3aHHOCTH W IUIAHHPOBATh
JCATCIIFHOCTh B HECTAHJAPTHBIX CHUTYAIUsAX, aJCKBATHO OIICHWBATH BKJIAJ KaXKIOTO W3
YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMOM MTPOOIIEMBI.

K xonmy obydenust B 11 kjacce mpeIMeTHbIE pe3ylbTaThl HA 0a30BOM YpOBHE
JOJHKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIH:



JEMOHCTPUPOBATh Ha IMpUMEpax pojib M MecTo (GU3UKM B (OPMHUPOBAHUU
COBPEMEHHOW HAyYHOM KapTHUHbI MHUpPa, B Pa3BUTUHU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUHA, B TMPAKTHYECKOW JAEATEIBHOCTU JIFOAEH, LEIOCTHOCTh W €IMHCTBO
bu3nuecKoil KapTUHBI MHPA,

VYHUTHIBATh TPAHMIIBl MPUMEHECHHS WM3YYEHHBIX (U3MYECKUX MOJCIICH: TOUCUHBIH
ANEKTPUYECKUI 3apsifl, Jyd CBETA, TOUCYHBI MCTOYHUK CBETA, SAJIEPHAsl MOAENIb aToMa,
HYKJIOHHAsI MOJIEJIb ATOMHOTO SI/[pa MPH pellieHud (PU3ndecKux 3aaay;

pacrio3HaBath (puznueckue sBICHUS (MPOUECCh]) U OOBSACHATH MX HAa OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAHTOBOW (DM3HWKHU: DSJIEKTPUUYECKAs MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JEUCTBUS TOKA, B3aUMOJCICTBUE
MAarHuTOB, 3JIEKTPOMATHUTHAS UHAYKIUS, JEWCTBUE MATHUTHOTO IOJISI HA MPOBOJHUK C
TOKOM M JABWXKYIIUNCA 3apsif], JIEKTPOMAarHUTHbIE KOJIEOAHUs U BOJIHBI, IPSIMOJIMHEHHOE
pacupoCTpaHEHUE CBETa, OTPAKEHHUE, MPEIOMIIEHHUE, UHTeppepeHlus, Audpakuus u
MOJIsIpU3alvsl CBETa, Jucrepcus cBera, (porosnexkrpuueckuit rddext (pororddexr),
CBETOBOE JABJIECHUE, BO3HUKHOBEHHE JIMHEHYAaTOTO CIEKTpa aromMa BOJOpPOJa,
€CTECTBEHHAsA U UCKYCCTBEHHAsl PaJUOaKTUBHOCTB;

OMUCHIBATh U3YYEHHBIC CBOMCTBA BeIleCTBA (DJEKTPUUECKUE, MAarHUTHBIC,
ONTHUYECKUE, DICKTPUUECKYIO MPOBOAUMOCTH PA3JIMYHBIX CpPEll) U DJICKTPOMArHUTHBIE
SABJCHUS (MIPOIECCHI), UCTIOJIB3YS (DU3UUECKUE BEIUYMHBL: DJICKTPUUECKUN 3apsij, cuiia
TOKa, DJJIEKTPUYECKOE HAIpPSIKEHHE, DJIIEKTPUUYECKOE COMPOTUBIICHUE, PA3HOCTH
MOTEHIUAJIOB, SJIEKTPOIBIDKYIIAs cujia, paboTa TOKa, MHIYKIMS MAarHUTHOTO MOJIs, CUjla
Awmnepa, cuna JlopeHlia, WHIYKTUBHOCTh KATYIIKH, HHEPrUsl DIJIEKTPUYECKOTO U
MarHuTHOTO TOJIEH, MEPUOJI U YacTOoTa KojeOaHuil B KOJeOaTeIbHOM KOHTYpE, 3apsii U
CWja TOKa B TIPOIIECCE TAPMOHUYECKUX DJIEKTPOMATHUTHBIX KOJI€OaHUM, (POKYCHOE
pacCTOssHME M ONTUYECKas CuJla JIMH3bL, IPU ONHCAHWUU TMPABWIBHO TPAKTOBATH
(bU3UYECKUN CMBICT UCIOJIb3yeMbIX BEIWYWH, UX 0003HAYCHUS] U €IUHUIIbI, YKa3bIBaTh
(hopMyJIbl, CBSI3BIBAIOIIUE JAHHYIO (PU3UUECKYIO BEJIMUUHY C JPYTUMU BETUYUHAMU;

OTUCHIBATh U3YUYEHHbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, UCIOJIb3YsT (PU3NUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U YacCTOTa CBETA, SHEPIrUs
U UMITYJIbC (DOTOHA, IEPUOJI TIOTypacIiaa, YHEPTUs CBSI3U ATOMHBIX sIIep, TP ONMMCAHUH
MPaBWJIBHO TPAKTOBATh (PU3UYECKUI CMBICI UCIOJb3yEMbIX BEJIMYMH, UX 0003HAUCHUS U
€MHUILIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIONIME JaHHYH (U3UYECKYIO BEJIMYUHY C
JIPYTUMH BEJIMYMHAMU, BBIYUCISATH 3HAYEHUE (PU3NUYECKON BEJIUMYNHBI;

aHATM3UPOBATh (PU3NYECKUE MPOIECCHI U SBIICHUS, UCTIONB3Ys (PU3HMUECKUE 3aKOHBI
Y NPUHLUNBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO M MapajlieIbHOr0 COECIMHEHUS
NPOBOJHUKOB, 3aKOH Jlxoymns—JIeHna, 3aKOH JJIEKTPOMATHUTHOM HWHAYKIMHA, 3aKOH
NPAMOJIMHEWHOTO PAaclpOCTPAHEHUS CBETA, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI
MpPEJIOMJICHUSI CBETa, ypaBHEHHWE OWHIITEHHa mis ¢Gotodddexra, 3aK0OH COXpaHEHUS
SHEPIruM, 3aKOH COXPAHEHUSI HMITYJbCa, 3aKOH COXPAHEHUS 3JIEKTPUYECKOIrO 3apsna,
3aKOH COXpaHEHHUs MacCOBOI0 YHMCIIa, MOCTyNaThl bopa, 3aK0OH paguoakTUBHOTO paciaja,
OpyU OSTOM pa3MyaTh CJIOBECHYIO (QOPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAKEHUE U yCIIOBUSA (TpaHUIIbl, 0071aCTH) IPUMEHUMOCTH;



OMpeNeNsaTh HalpaBieHUEe BEKTOpa WHAYKIMU MarHUTHOTO TOJIA MPOBOJHHMKA C
TOKOM, CHJIbI AMIiepa v cuiibl JIopeHia;

CTPOUTh M OMNHCHIBATh M300pa)kKeHHE, CO3/7AaBaeMOE€ IUIOCKUM 3€pKajioM, TOHKOU
JINH30M;

BBITIOJTHSTH DKCIIEPUMEHTHI 110 UCCIEAOBAHHIO (DU3UIECKUX SBJICHUIN U TIPOIIECCOB C
UCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HW3MEpPEHUW: MpU HTOM (POPMYIHPOBATH
npobiemy/3afady M THUINOTE3y Y4eOHOro »SKCIEpUMEHTa, cOOMpaTh YCTAaHOBKY U3
MIPEIOKEHHOTO 000PYyIOBaHMUSI, IPOBOIUTH ONBIT U (DOPMYITHUPOBATH BHIBOIBI;

OCYIIIECTBJISITh TIPSMBIC I KOCBEHHBIC M3MEPEHUST (PU3UIECKUX BEIMYUH, IIPU 3TOM
BBIOMpATh ONTUMAJIBHBIA CIMOCOO M3MEPEHUs M UCIOJIb30BaTh HM3BECTHBIE METObI
OLICHKHU MOTPEIIHOCTEN N3MEPEHUIA;

UCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIUYMH C HCIOJIb30BAHUEM MPSIMBIX
W3MEPCHHUI: TP JTOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (DM3UYECKUX BEIMYHMH B BUAEC TaOMUIl W TpaduKOB, JeaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEAOBAHMUS;

coOJro/1aTh MpaBuiia 6€30MacHOTO TPY/la MPHY MPOBEACHUHN UCCIISIOBAHUM B paMKax
y4eOHOI0 3KCHEPUMEHTA, y4e€OHO-MCCIIEOBATEIbCKOM U MPOEKTHOM NEATEIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHMUS;

pemiaTh pacy€THbIE 33Ja4d C SBHO 3aJaHHON (PU3NYECKON MOJENbI0, MCIONb3Ys
¢u3nYecKkue 3aKOHbI M TPUHIUIIBI, HAa OCHOBE aHalu3a YCIOBUS 3ajJaud BHIOMpATH
(U3UYECKYIO0 MOJIEIb, BBIICTATh PU3NUECKUE BETUYUHBI U (POPMYIIbl, HEOOXOUMBIE IS
e€ pelIeHus, MPOBOANTH PAcUEThl M OICHWBATh PEATBHOCTH IMOJTYYECHHOTO 3HAYCHUS
(hu3nYeCKOM BETUUYUHBI,

pemarh Ka4eCTBEHHBIC 3aJauyM: BBICTPAWBATH JIOTMUECKH HEMPOTHBOPEUNBYIO
IIETIOYKY PpACCYy)XKJICHHM C OINOpOod Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue SBIICHUS,

HCITOJIB30BaTh TIPU PENICHUW Y4YeOHBIX 3a/lad COBPEMEHHBIC WH()OpPMAIMOHHBIC
TEXHOJIOTHHM JUIsl TIOWCKA, CTPYKTYpUPOBAHUS, HHTEPIIPETAIMU H TPEACTaBICHUS
y4eOHON U HAYYHO-TIOMYJIAPHON MH(MOPMAIUH, TTOJTYYSHHON U3 Pa3IUYHBIX UCTOYHUKOB,
KPUTUYECKU aHATU3UPOBATH MOJIyHaeMyr0 HHGOPMAIIHIO;

OOBSCHATh TPUHIUIBI JCHCTBUS MAaIIWH, MPUOOPOB M TEXHHUUYECKUX YCTPOKCTB,
pasnuyaTh YCIOBHUS WX 0€30MMaCHOTO UCITOIh30BAaHUS B IIOBCETHCBHON KU3HH,

NPUBOAUTH TMPUMEPHI BKJIAJa POCCHHCKUX W 3apyOCIKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHUH;

WCIIOJI30BaTh TEOPETHUYECKHE 3HAHWS 10 (U3UKE B TOBCEAHCBHON XU3HU IS
oOecrieueHuss 0€30MAaCHOCTH TpU  OOpalllEHUH € MNOpudopaMud U TEXHUYECKUMU
YCTPOWUCTBAMH, I COXPAHECHHS 3JI0POBbS W COOJIOJACHHUS HOPM JKOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpEJIE;

paboTaTh B TPYyINIE C BHIMOJHEHUEM PA3TMYHBIX COIUAIBHBIX POJIEH, MIIAHUPOBATH
paboTy Trpymmbl, palMOHAIBLHO  pacHpenessiTh OOS3aHHOCTM U IJIAHUPOBATH
NEeSTENBbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJl€KBaTHO OLICHMBATH BKJIAJ KaXJOr0 U3
YYaCTHHKOB TPYNIIBI B PEIICHUE PacCMaTPUBAEMOM MTPOOTIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

dyeKkTpoHHbIE (LM POBbLIE)

Ne i/ HaunmeHoBaHue pa3iesioB U TeM nporpammbl  Kosimuecrso
o0pa3oBaTejbHbIE PeCypChl
JacoB
bu6nmoreka [IOK
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
bubmnoreka IIOK
21 Kunemaruia > https://m.edso00.ru/7f41bf72
bubmuorexa [JOK
22 Humanuica ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHEI COXpaHECHUS B MEXaHUKE 6 bubmorexa [JOK
' p https://m.edso00.ru/7f41bf72
Hroro no paszneny 18
3.1 OCHOBBI MOJIEKYIIPHO-KHHETHYECKON TEOPUHU 9 bubmorexa [JOK
' Yip P https://m.edso00.ru/7f41bf72
bu6nuoreka [IOK
32 OCHOBBI TEPMOAMHAMHIH 10 https://m.edsoo.ru/7f41bf72
33 Arperatsble cocTosiHUA BemecTBa. da3oBbie 5 bubnmnorexka HOK
' TIEPEXOIbI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
bu6nuoreka [IOK
4.1 1
DeKTpOCTaTHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBINM >NeKTpUYeCKUid TOK. TOKH B 12 bubnmoreka [JOK
' Pa3IMYHbIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KIIACC

Ko.1-Bo uacoB

DJIeKTpPOHHbIe (HM(POBHIE)

Ne i/ HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl
Beero o0pa3oBaTejibHbIE PeCypPChl
bu6nuoreka [IOK
1.1 MarauTHoe 1moJje. DIeKTPOMarHuTHasE WHTYKITUS 11 https://m.edsoo.ru/7fA1c97¢
Wroro no pazueny 11
bu6nuoreka [IOK
2.1 MexaHu4ecKue 1 AIeKTPOMarHUTHBIE KOJIeOaH s 9 https://m.edsoo.ru/7fA1c97¢
bubnnoreka IIOK
2.2 MexaHW4YeCKHE U JICKTPOMArHUTHBIE BOJIHBI 5 httns://m.edsoo.ru/7f41c97¢
bubnnoreka IIOK
23 Onruia 10 https://m.edsoo.ru/7f41c97¢c
Htoro no paznemny 24
3.1 OCHOBEI CIEHATIBHON TEOPUH OTHOCUTEIHLHOCTH 4 bubmorexa LOK
' H P https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
. bu6nuoreka [IOK
4.1 JIeEMEHTHI KBAHTOBOM OIITUKH 6 https://m.edsoo.ru/7f41c97¢
bu6nuoreka [IOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97¢c
bu6mmoteka [IOK
4, A
3 TOMHOE AApo > https://m.edsoo.ru/7f41c97¢c
Wroro no pazueny 15
bu6nuoreka [IOK
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 https://m.edsoo.ru/7fA1c97¢
Hroro mo pazneny 7
but6mmoreka [IOK
6.1 Obobmaromee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny
PeszepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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