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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHSI Ha YpPOBHE CPEIHETrO
oO1rero oopa3zoBanus pa3padoTaHa Ha OCHOBE MOJIOKEHUN U TPeOOBaHUMN
K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00Opa3oBaTebHOM MPOTPaMMBI,
npeactaBieHHbix B ®I'OC COO, a Ttakxke ¢ yu€tom (denepanbHOU
paboueit mporpamMmbl BOCIIUTAHUS U KOHIIETIIIMY MPEnoaBaHus yueOHOro
npeamera «dPusnka» B 00pa30oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepanyu, peau3yolX OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copnepxanue  mporpamMMmbl 1m0 (U3MKE  HampaBlI€HO  Ha
(dhopMHUpOBaHNE €CTECTBEHHO-HAYUYHON KapTUHBI MUpa oOyyatommuxcs 10—
11 kmaccoB npu oOydeHUH uX (Pu3NKe HA 0A30BOM yYpOBHE Ha OCHOBE
CUCTEMHO-JIEATeIbHOCTHOTO ~ moaxona. Ilporpamma mno  Qusuke
coorBeTcTBYyeT TpeboBanusiMm DPI'OC COO k  mIaHUPYEeMbIM
JUYHOCTHBIM, NMPEAMETHBIM U METANPEIMETHBIM pe3yibTaTaM 00y4YeHus,
a TaKXKe YYWUTHIBAET HEOOXOJAMMOCTb pealu3aluyd MEXKIPEAMETHBIX
CBs3el (DM3UKM C €CTECTBEHHO-HAyYHbIMU Yy4eOHbIMU TpenMeramu. B
HEH ONpeNeNsIoTCsl OCHOBHBIE LIENM H3Yy4YeHUs (U3MKH Ha YPOBHE
cpenHero oOIero o0pa3oBaHus, IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHMSI
Kypca (U3MKHU: JMYHOCTHBIC, METaNpelMETHbIE, MpeaMeTHble (Ha
0a30BOM YPOBHE).

[Iporpamma 1o gu3uke BKIIOYAET:

e IUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU HA 0a30BOM
YPOBHE, B TOM YHUCJE IMPEIMETHBIE PE3YIbTAThl MO TOJaM
o0yueHus;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojaM o0ydeHusl.

du3rkKa Kak Hayka 0 HauboJiee 00X 3aKOHAX MPUPObI, BHICTYIIAS
B KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA
B cHCTeMy 3HaHUU 00 okpyxaroniem mupe. LlIkonbHbIA Kypc (u3MKu —
CUCTEMOOOPA3yIOUK sl €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB,
MOCKOJIbBKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEW, Ouosioruedd, ¢usuyecko reorpaduerd u
actpoHomuei. lcrnonb30BaHHEe W aKTUBHOE MNPUMEHEHHE (PU3MYECKUX
3HAHUM OMpeNeNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUN B
chepe PHEpPreTHKU, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOJIYYEHHUS] HOBBIX
MaTepUaIOB C 3aJaHHBIMU CBOWCTBaAMU U Apyrux. M3yuenue Qusuku
BHOCUT OCHOBHOM BKJIaJ B (OpMUpOBaHHE €CTECTBEHHO-HAYyYHOUN
KapTUHBI MUpa oOydyarouuxcsi, B (OpPMHUPOBAHUE YMEHUU TNPUMEHSThH
HAay4YHbIH METOJl TIO3HAHUSA TMPU  BBIMOJHEHUHM HMMH  YYEOHBIX
HCCIIeIOBaHUM.

B ocHoBy Kkypca Gu3MKM s  YPOBHSL CpEIHEro 0OIero
o0pa3oBaHMsl MOJOXKEH s UIEH, KOTOPhIE MOXKHO PAacCMaTpUBaTh Kak
IPUHLHUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEH Kypc SBISETCS
JIOTUYECKN 3aBEPIIEHHBIM, OH COACPKUT MaTepual M3 BCEX pa3/AciiOB
(U3UKY, BKJIIOYAET KaK BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM
(huzukm.

Hoes eenepanuzayuu. B COOTBETCTBMM C HEW MaTepuan Kypca
¢u3uku o0BeAMHEH BOKpYr (usmyeckux Tteopuil. Bemymmm B Kypce
aBisieTcs: (GOPMUPOBAHUE TMPEACTABICHUM O CTPYKTYPHBIX YPOBHSX
MaTepuH, BEIIECTBE U IOJIE.



Hoes  eymanumapuzayuu. EE  peanmzanus — mpeiamnoJiaraet
UCIOJIb30BAaHUE T'YMAHMTAPHOTO TMOTeHIuWana (U3MYECKOW HayKH,
OCMBICJICHUE CBSI3U Pa3BUTHS (PU3UKU C pa3BUTHUEM OOLIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMH, HPaBCTBEHHBIMU u AKOJIOTUYECKUMHU
npoOJjieMamH.

Hoes npuxnaonou nanpasnennocmu. Kype ¢uszuku mpeamnosiaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKHX W TEXHOJOTHUYECKHX
NPUIOKEHUN N3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes  sxonoeuzayuu  peanusyeTcss  IMOCPEACTBOM  BBEICHUS
AJIEMEHTOB COJEpP)KaHUsS, TMOCBIMIEHHBIX SKOJOTUYECKUM MpodjaemMam
COBPEMEHHOCTHU, KOTOPBIE CBSA3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHUH,
a Takke 00CYXIeHHUS MPOOJIEM PAIMOHATBLHOTO MPUPOIONOIb30BAHUS U
HKOJIOTUYECKON 0€30MaCHOCTH.

Crepx’HEBBIMU 3JIEeMEHTaMH Kypca (M3MKH Ha YPOBHE CPEIHEro
obmrero o0pa3oBaHus SABISAIOTCS (Pusnueckue Teopun (hopMuUpoOBaHUE
NPENCTaBICHU O CTPYKTYpE MOCTPOCHUS (HU3UUYECKON TEOpHH, POJIU
(dyHIaMEHTaNbHBIX ~ 3aKOHOB W MPUHIUIOB B  COBPEMEHHBIX
NPEICTAaBICHUAX O NPUPOJE, TPaHUIAX TPUMEHUMOCTH TEOpHUH, IS
OMKCAaHMS €CTECTBEHHO-HAYYHBIX SIBJIEHUN U MIPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJIX0/] B Kypce (PU3MKH peanu3yercs
IPEXJIe BCEro 3a CUET OpraHU3aAlMU SKCIEPUMEHTAIBHON NIEATEIbHOCTH
oOyuaromuxcs. Jlms  06Ga3oBoro ypoBHS Kypca (U3HMKA — ITO
UCIOJIb30BaHUE CUCTEMBI (GpOHTaTBLHBIX KpPaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIa0OpaTOpHBIX PAOOT, KOTOpbIE B MporpaMMe M0
¢usuke OO0BEAMHEHBI B OOIIMNA CHUCOK YUYEHHUECKUX MPAKTUYECKUX
pabot. BbingeneHre B yKa3aHHOM TIepedyHE JaOOpaTOpPHBIX padoT,
IPOBOJUMBIX JJII KOHTPOJS W OLEHKH, OCYIIECTBISIETCS YYaCTHUKAMHU
00pa3oBaTeNBLHOTO MPOLIECCa UCXOI U3 OCOOCHHOCTEN MJIaHUPOBAHUS U
ocHaieHusi kabuneta Qusuku. [Ipu 3TOM OOecmeunBaeTcsi OBIAJECHUE
OoOy4aronMMUC  YMEHHMSIMU  TNPOBOJAUTH KOCBEHHbIE  HM3MEPEHUS,
UCCJIEIOBAHUS 3aBUCUMOCTEM (U3MUECKUX BEIUYMH U IOCTAHOBKY
OMBITOB O MPOBEPKE MPEAIOKEHHBIX TUIIOTES.

bonpmioe  BHHMMaHHWE — yAENSAETCS — PEIICHUIO  pPAacUETHBIX U
KaueCTBEHHbIX 3anady. [lpum »TOM 11 pacu€THBIX 3aAady MPUOPUTETOM
ABJISIIOTCS  3a/laud €  SIBHO  3aJaHHOM  (U3MYECKOW  MOJEJbIO,
MO3BOJISIOLIME TPUMEHSTh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjieyia Kypca, TaK U MHTErpUpys 3HAHUS U3 Pa3HbIX pa3JiesioB.
JUisi KauyecTBEHHBIX 3ajay MPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha
OOBbACHEHHE TPOTEKaHHs (U3MYECKUX SBJICHUA M TPOLECCOB B
OKpYXalollel Ku3HU, TpeOyroniue BbIOOpa (U3MYECKON MOoAenu s
CUTYaIIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusiMu GI'OC COO k marepuaibHO-
TEXHUYECKOMY OOeCledyeHnI0 y4eOHOro mpoiecca 0a30BbIi ypOBEHb
Kypca (U3UKM Ha YPOBHE CpeIHEro ooOIiero oOpa3oBaHUs IOJIKEH
U3y4aThCsl B YCIOBUAX MPEAMETHOrO KaOMHEeTa (GU3MKU WIH B YCIOBUSIX
MHTErPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.
B xabunere ¢Qusuku [0DKHO OBITH HEOOXoauMoOe JabopaTopHOe
o0OpyI0OBaHUE ISl BBIMOJHEHUS YKa3aHHBIX B IpOrpamMme Mo (pu3uke
YUYEHHUYECKUX MPAKTUYECKUX pabor u JE€MOHCTPALIUOHHOE
obopynoBaHue.



JleMoHCTpalinoHHOE 000pynoBaHue (HOPMUPYETCS B COOTBETCTBHUU
C TMPUHLIMIIOM MHUHHUMAJIBHOM JIOCTATOYHOCTH M  OOecreyuBaeT
NOCTAHOBKY TEpPEUYUCICHHBIX B IMporpamMme Mo (U3HKE KIIOUYEBBIX
JEMOHCTpALUA JUIsl UCCIEAOBAHUSI M3Y4YaeMbIX SIBIEHUH U TPOLECCOB,
OMIIUPUYECKUX U  (PYHIAMEHTAIbHBIX 3aKOHOB, HUX TEXHUYECKHUX
IIPUMEHEHHUM.

JlabopaTtopHoe oOOpyaOBaHUE ISl YYEHUYECKHUX MPaKTUYECKHUX
pabor ¢dopmupyercs B BHAE€ TEMAaTUYECKHX KOMIUIEKTOB U
oOecrieunBaeTcsl B pacu€re OJHOTO KOMIUIEKTa Ha JBYX OOYyYaroluxcsl.
TemaTuueckue KOMILIEKTHI 1a00PaTOPHOTrO 000PYAOBaHUS JOJKHBI OBIThH
NOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUU aHAJOTOBBIX M HU(PPOBBIX
npuOOpoOB, a TaKKe KOMIIBIOTEPHBIX HM3MEPHUTENIbHBIX CHUCTEM B BHUJE
1M (ppoBBIX TabOpaTOPHi.

OCHOBHBIMHU 1EJISIMU M3y4eHHs] (U3UKU B 00IEeM 0Opa3oBaHUU
SABJISIFOTCSL:

e (QopMupoBaHHE WUHTEpeca M CTPEMJIEHHUS OOy4YaloIUXcsi K

HAYYHOMY M3YyUYE€HHIO IPUPOBI, PA3BUTHE UX MHTEIUIEKTYabHbIX
U TBOPUYECKHUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEICTABIECHUNA O HAYYHOM METOJE TO3HAHUS U
dbopmupoBaHue UCCJIeI0BATENHLCKOTO OTHOLIEHUS K
OKPYXAIOIIKUM SIBJICHUSIM;

e (QopMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KakK pe3yibTaTa
U3Y4YeHUS] OCHOB CTPOCHUSI MAaTepuu U (PyHIaMEHTAIbHBIX
3aKOHOB (PU3UKU;

e (opMupoBaHue yMeHUN OOBSICHATH SBJICHUS C MCIOJb30BaHUEM
(u3MYeCcKUX 3HAHUN U HAYYHBIX I0KA3aTeNIbCTB;

e (QopMupoBaHuE NpeACTaBICHUN O POJIM (PU3UKHU IS PA3BUTHS
JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTkeHre ATUX 1eleil 00ecneYMBaeTCsl PEeleHUEM CIeayIOIUX
3a/lay B MpoIlecce U3y4yeHus: Kypca (PU3MKU HA YPOBHE CPEHErO OOIIETro
o0Opa3oBaHuUs:

e MpHOOpPETeHHE CHUCTeMbl 3HAaHUH 00 oO0mmMX QU3HUIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpHUSIX, BKIIOUas MEXaHUKY,
MOJIEKYJISIPHYIO (DPU3HKY, AJIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY
U DJIEMEHTBI aCTPODU3UKH;

e (opMupoBaHuE yMEHUN MPUMEHATh TEOPETUUECKUE 3HAHUS IS
00bsACHEHUs] (PU3MYECKUX SIBICHUN B NPUPOJAE U IS NPUHSATHUSA
NPaKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

e OCBOEHHE CIOCOOOB pEHIeHUS pa3IMyHBIX 3a7a4 C SBHO
3alaHHON (PU3MYECKOM MOJENblo, 3a/ay, MOApa3yMeBarolIuX
CaMOCTOSTENIbHOE CO37aHue (PU3MUECKON MOJENH, aJeKBaTHOU
YCIIOBUSIM 33]1a4H;

e TMOHMMaHHE (UIUYECKUX OCHOB M TMPUHIUIIOB JEUCTBUS
TEXHUYECKUX YCTPOMCTB M TEXHOJOTUYECKHX MPOLECCOB, HUX
BJIMSIHUSA Ha OKPY’KAIOIILYIO CPENy;

e OBJIAQJICHUE METOJAAaMHU CaMOCTOSITEJIBHOTO IUTAHUPOBAHUS U
npoBeleHUsT  (PU3MYECKUX  DKCIEPUMEHTOB,  aHaluM3a U
UHTEpIpeTalud HH(OpMAlLMK, OMNpeeiIeHUs] JA0CTOBEPHOCTU
MOJIYYEHHOTO pe3yJjIbTaTa;

e CO3/laHHE YCIOBUM JUJII  pa3BUTUS YMEHUH  MPOEKTHO-
UCCIIeI0BATEILCKOM, TBOPUECKON JAESATEIHHOCTH.



Ha wusyuenne ¢usuku (06a30BBI YpOBEHb) Ha YPOBHE CPEIHETO
obmrero obpazoBanust orBoauTcst 136 yacos: B 10 kimacce — 68 vacoB (2
yaca B Hezelno), B 11 kimacce — 68 yacoB (2 yaca B HEJEIO).

[IpeasiaraemMelii B mporpammMe 1no (Qpu3rke NepedyeHb J1abopaTOpPHBIX
U MPAKTUYECKUX PadOT SBISETCA PEKOMEHIOBAHHBIM, YUWUTEIh JIENAeT
BBIOOpD TMPOBEICHUS JIA0OPAaTOPHBIX pPabOT M OMNBITOB C YYETOM
WUHAUBUYaJIbHbBIX 0COOEHHOCTEM 00y4Jaromuxcs.



COJEPKAHUE OBYUYEHUA
10 KJTACC

Paznen 1. @u3uka M1 MeTOAbI HAYYHOT'0 O3HAHUSA

®duzuka — Hayka o npupoje. HayuyHbie MeTOAbl TO3HAHMS
OKpyXkaruero wmupa. Pollb 3KCriepUMEHTa W TEOpUM B IPOLIECCE
MO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (DU3HUKE.

MopaenupoBanue ¢GuU3MYECKUX SBICHUM W mpoiieccoB. Hayunbie
runote3bl. PU3MyYecKue 3aKOHbI M TEOpuu. ['paHULBl MPUMEHUMOCTHU
(buznyeckux 3akoHOB. [IpUHITUTT COOTBETCTBUS.

Pons u mecro ¢uszuku B (GOpMHUPOBAHUU COBPEMEHHOM Hay4dHOU
KapTUHBI MHUPA, B TPAKTUYECKOHN AEATEIBLHOCTHU JIIOACH.

Jlemoncmpayuu

AHaJIOroBbBIC U 1udpoBbIe U3MEpPUTEIbHBIC puOOPHI,
KOMIIBIOTEPHBIC TATUUKH.

Pa3gena 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JABWKEHHE. (OTHOCHUTEILHOCTh MEXAaHUYECKOIO
newxkeHus. Cucrema orcuéra. Tpaekropusi.

[lepemenienue, CKOpOCTh  (CpelHssEI CKOPOCTh, MIHOBEHHAs
CKOPOCTb) M YCKOpEHHE MaTepualbHON TOYKH, MX NPOEKIMH Ha OCHU
cucteMbl KoopAauHat. CliokeHne NepeMeieHu U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSIMOJHUHENHOE JIBUKEHUE.
I'paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUSA, NYyTH U
NEPEMEILICHNS] MaTEPUATIbHON TOUKM OT BPEMEHH.

CBoOoaHoe najieHue. Y CKOpeHre CBOOOIHOTO MaICHUs.

KpuBonuneiinoe nBuxeHue. [[BHKe€HHE MaTephalbHOW TOYKHU 10
OKPY’KHOCTH C TIOCTOSIHHOM IO MOJYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
JMHEWHas CKOPOCTb. [lepuon U 4acToTa oOparieHus.
[{eHTpOoCTpEMUTENIBHOE YCKOPEHHUE.

TexHuueckne  ycTpoWcTBA W MPAKTUYECKOE  MPHUMEHEHHUE:
CIIUJIOMETP, IBMKEHUE CHAPSIIOB, LICTTHBIE U PEMEHHBIE TIEPEAAYH.

Jlemoncmpayuu

Mopens cuctembl OTCUETA, WIUIIOCTPALMSl KHUHEMAaTHUYECKUX
XapaKTEpUCTHUK JBUKECHUS.

[IpeoOpazoBaHue JABWXKEHUH C  HUCIOJIB30BAHUEM  IMPOCTHIX
MEXaHU3MOB.

[Tagenue Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OpOLIeHHOTO MO/ YIJIOM K TOPU30HTY
Y TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaJeHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopnsle pabomuol

N3ydyeHnne HEPABHOMEPHOIO JBHKEHHUS C LEJIbI ONpPEACIICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLIEHUSI MEXKIY MYTSIMU, TPOUAECHHBIMU TEJIOM
32 TOCJHEAOBATEIbHBIE  paBHbIE  NPOMEXKYTKM  BPEMEHUM  MpH
PABHOYCKOPEHHOM JIBUKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydenne nBUKEHUS IAPUKA B BA3KOM )KUAKOCTH.



N3yuenue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHuun otHocutensHOCTH ['anmuies. IlepBbiii 3akoH HproTOHA.
NuepumnanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHiun cynepno3unuu cuil. BTopol 3akoH
HeroToHa nna marepuanbHOM TOYKM. Tpertnit 3akoH Hbprotona miis
MaTepUAIIbHBIX TOYEK.

3akoH BcemupHOro taroreHus. Cuma  Tsxkectu.  IlepBas
KOCMHYECKast CKOPOCTb.

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

Tpenne. Buapl Tpenus (mokosi, CKOJbXKeHUs, Kauenus). Cuna
Tpenus. Cyxoe Tpenue. Cuia TPEeHUs CKOJBXKEHHS U CUIIA TPEHUS MOKOSI.
Koaddumment tpenus. Cuna cONpoTUBICHHUS MPU JIBKEHUU Tela B
AKUJKOCTH WJIH Tase.

[TocTynarenbHoe ¥ BpalaTeabHOE ABUKEHUE a0COIMIOTHO TBEPIOTO
Tena.

MOMEHT cuiIbl OTHOCUTEIBHO OCH BpaumleHus. Ilmedo cuisbl.
YcnoBus paBHOBECHS TBEPAOIO TENA.

TexHuyeckne  ycTpoWCTBA W IMPAKTUYECKOE  MPHUMEHEHHUE:
NOAIINITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenne nHepUUH.

CpaBHEHHE MacC B3aUMOJAECHCTBYIOIINX TEJL.

Bropoiu 3akon HeroToHa.

N3mepenue cu.

CioxxeHue CHil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jiehopmauu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHEHUE CHJI TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buaesl paBHOBecHs.

Vuenuueckuu sxcnepumenm, nabopamopsle pabomoi

N3yuenue aBmxkeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI yIPYTOCTH, BO3HUKAIOIIUX B
NpYXUHE U PE3UHOBOM 00pa3slie, OT ux aedopMaiuu.

HccnenoBanue ycioBUil paBHOBECHS TBEPAOTO TENA, HMEIOIIETO OCh
BpaLCHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

NMnynbc MatepuaabHOM TOUKHM (Te€da), CUCTEMbl MaTepHAJIbHBIX
To4yeK. IMIyJibC CUITBI 1 U3MEHEHUE UMITYJIbCA TEIA. 3aAKOH COXPAHEHHUS
UMITyJIbca. PEakTUBHOE ABUKEHHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunetnueckass sHepruss MarepuaibHOW TOukh. Teopema 00
MU3MEHEHUH KMHETUYECKON YHEPIUH.

[TorenunanbHass dSHeprusa. lloTeHumanbHass DdHEPTHUS  yOpyro
nedhopMUpoBaHHOM TpyXkuHbI. [loTeHUManbHas SHEprus Tena BOJIU3U
NOBEPXHOCTH 3E€MIIH.

[loTteHnuanbHble W HENMOTEHIHMaIbHble CWIbl. CBs3b pabOTHI
HEMOTEHIHAIBHBIX CUJI C U3BMEHEHUEM MEXAHWYECKOW SHEPIUU CHUCTEMBI
TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.



TexHuueckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: BOJOMET,
KOMEP, NPY>KUHHBINA MUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUSI UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

ITepexon MOTEHIIMATBHOM YHEPTUHM B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, rabopamoptule pabomul

N3ydenne abOCOMIOTHO HEYIPYroro yaapa ¢ IOMOIIbIO JBYX
OJIMHAKOBBIX HUTSIHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThl CHIIBI C U3MEHEHHUEM MEXaHUUYECKOM
SHEPruH Teja Ha MIPUMEPE PACTXKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. ModsekyJsipaasi Gu3nMKa 1 TEPMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U UX
onbITHOE 00ocHOBaHue. bpoyHoBckoe aBmxenue. ubddysus. Xapakrep
INBWKECHUS M B3aMMOJECHCTBHUS YacTHI] BellecTBA. MoJenu CTpOEHHUs
ra3oB, KUJIKOCTEH U TBEPABIX TeJd U OOBSICHEHUE CBOMCTB BEIIECTBA Ha
OCHOBE JTUX Mozeneil. Macca u pasmepsl Mojekyd. KoanuecTBo
BemectBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ usmepenue. [llkana
temnepatyp Llenbcus.

Mopens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-
KMHETUYECKOW TEOpUM UJICaTIbHOrO ra3a. AOCONIOTHAs TeMIlepaTypa Kak
Mepa CpeaHEHd KHHETHYECKOW SHEPrMU TEIIOBOTO JBHXKEHUS 4YaCTULL
raza. lllkana temneparyp KenbBuHa. ['a30Bbie 3aKOHBI. YpaBHEHHE
MenpaeneeBa—Kianelipona. 3akoH JlansToHa. M30mnponeccsl B e IbHOM
ra3e¢ ¢ TIOCTOSHHBIM  KOJMYECTBOM  BemiecTBa. [ 'paduueckoe
Ipe/iCTaBlIeHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

TexHuyueckne  ycTpoWcTBA W MPAKTUYECKOE  MPHUMEHEHHUE:
TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE  BEILECTBA,
¢doTorpaduu MOJIEKYJl OPraHUYECKUX COECTMHEHUN.

OnpiThl 110 MU HY3UN KUAKOCTEHN U ra3oB.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mopens onbita [lTepHa.

OnbITel, JOKa3bIBAIOLIME CYLIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aUMO/IEUCTBUSL.

Mopenb, WITIOCTPUPYIOLIAs MPUPOAY [ABJICHUS ra3a Ha CTEHKHU
cocyna.

OnbIThl, WUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS HJIEATBHOTO
rasa, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuol

Onpenenenue Maccel BO3AyXa B KIACCHOW KOMHATE€ HAa OCHOBE
U3MepeHuil 00bEMa KOMHATHI, IaBJICHUS U TEMIIEPATYPbl BO3/lyXa B HEM.

HccnenoBanne 3aBUCHUMOCTH MEXIAY HapaMeTpaMU COCTOSIHHS
Pa3peRKEHHOTO ra3a.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHaMuueckas cucrema. BuyTtpennss SHEPTUs
TEPMOJMHAMUYECKON CHCTEMBbl U CIOCOoObl €€ m3MeHeHus. KonuuecTBo



TEIUIOThI W paboTa. BHyTpeHHSs 3HEprusi OAHOATOMHOTO HJI€aJIbHOTO
raza. Buasl Teronepenaun: TEIIONPOBOIHOCTh, KOHBEKIINS, U3TYUYCHHUE.
VYnaenbHasg TEMIOEMKOCTh BemiecTBa. KoJW4YeCTBO  TEIUIOTHI  IIpHU
Terionepeaaye.

Ilonsarue 00 aanadaTHOM IpoLIeCCe. ITepBblii 3aKOH
TepMoaHaMUKHU. [IpuMeHeHue MepBOro 3aKOHA TEPMOJWHAMUKU K
u3onporeccam. I'paduueckas nHTeprperanus padboThl rasa.

Btopoit 3akoH TepmoamHamMuku. HeoOpaTumMocTh TMpOIECCOB B
pUpOJE.

TeroBsie MamuHbl. [IpUHUMOBI AEHWCTBUS TEIJIOBBIX MAIIIMH.
[IpeoOpazoBanusi »HEpPruuM B TEIUIOBBIX MamuHax. KoadduiueHt
MOJIE3HOTO JACWCTBUA TeruioBodM MamuHbl. [ukn Kapno wu  ero
KOO(PPUIIMEHT TMOJe3HOTO JACHCTBUS. DKOJOTHYECKHE MPOOJIeMbI
TETUJI0OHEPTETUKH.

TexHuueckne yCTpoMCTBA U MPAKTUUECKOE NPUMEHEHHUE: JBUTATEb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOAUIBHUK, KOHIUIINOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEW SHEPruu Tejia MPU COBEPIICHUH PaOOTHI:
BBUIET MPOOKM ©3 OYTBUIKM IO JEHUCTBUEM CXKAaTOro BO3/yXa,
HarpeBaHnue dbupa B JaTyHHOM  TpyOke  myTéM  TpeHUs
(BUIEOAEMOHCTpAIIHSA ).

N3meHeHne BHYTpEHHEW »HHepruu (TeMIepartypbl) Tejla NpHu
Teruionepeaaye.

OnepIT 10 aiabaTHOMY PaCIIUPEHUIO BO3AyXa (OMBIT ¢ BO3MYIIHBIM
OTHHUBOM).

Mopenu mapoBodl TypOWHBI, JBUTATEIs] BHYTPEHHETO CropaHwus,
PEAKTUBHOI'O ABUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamoptule pabomuol

N3mepenune yaenbHON TEITOEMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeujecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u KoHAeHcauus. McmapeHue U KUICHUE.
AOCOIIOTHAs M OTHOCUTEIbHAS BJIAXKHOCTh BO3/yXa. HackIeHHbIN nap.
VYnenpbHast TemioTra mnapooOpa3oBaHUSA. 3aBUCHUMOCTH TEMIIEPATYPHI
KUIIEHUS OT JaBJICHHUA.

Trépnoe teno. Kpucrammueckue u amopdHbie Tes1a. AHU30TPOIIHUS
CBOMCTB KpuCTaIoB. JXunkue kpuctaiibl. COBpEeMEHHBIE MaTEpHAIbI.
[lnaBneHue w KpucTauM3alusa. YJelbHasg TEIUlOoTa IUIABJICHMUS.
CyOnumarnusi.

YpaBHeHUE TEIJIOBOTO OajaHca.

TexHuueckrue  yCTpOMCTBA M MPAKTUYECKOE  MPUMEHEHHUE:
TUTPOMETP U TICUXPOMETpP, KaJOPUMETP, TEXHOJOTMU TOIYyUYECHUS
COBPEMEHHBIX MaTEpuajoB, B TOM YHUCJIEC HAHOMATEpPUAIOB, U
HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoliCTBa HACBIIIEHHBIX TAPOB.

Kunenue npu noOHMKEHHOM JaBJICHUHU.

CnocoObl M3MEPEHUS BIAYKHOCTH.

HaOntonenne HarpeBaHus UM IUIABJICHUSA  KPUCTALUIMYECKOTO
BEIIIECTBA.

JleMOHCTpalusi KpUCTaJIOB.

Yuenuuecxuii sxcnepumenm, rabopamoptule pabomul



I/ISMCpeHI/IC OTHOCHUTEIBHOM BIAXKHOCTH BO3ayXxa.

Pa3znen 4. DjaekTpoAMHAMMKA
Tema 1. Inexkmpocmamuxa
OnekTpuzanus  Ten.  DiekTpuueckuil  3apsa. JlBa  Buaa

AIIEKTPUYECKUX 3apsa0B. [TIpoBOHUKY, JIADJICKTPUKHU U
MOJYIPOBOAHUKHU. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsia.
B3aumoneiictBue 3apsAI0B. 3aKoH Kyinona. ToueyHbIN

ANEKTPUYECKUN  3apsia.  DJEeKTpuyeckoe mnoje.  HampskE€HHOCTH
ANEKTPUYECKOTO MoJis. [IpuHIuMI Cynepno3uuuu 3JIEKTPUIECKUX TOJIEH.
JIvHnK HANPSKEHHOCTH AIEKTPUYECKOTO TOJIA.

PaboTta cun snekrpoctatnueckoro mnois. [lorenuuman. PasHocTb
NOTEHUUAJIOB. [IpOBONHMKKA M JHUAJIEKTPUKUA B SJIEKTPOCTATUYECKOM
nosie. /J[uanekrpuueckas NpOHULIAEMOCTb.

Onektpoémkoctb.  KoHaeHcatop.  DNEeKTpOEMKOCTh  ILIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsHKEHHOT0 KOHAEHCAaTopa.

TexHuueckne  ycTpoWcTBA W IMPAKTUYECKOE  MPHUMEHEHHUE:
AIEKTPOCKOIL, 3JIEKTPOMETP, DJIEKTPOCTATUYECKAS 3allUTa, 3a3€MIICHHE
AIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAJIBHBIN amnmapar, CTPYWHbIN
IPUHTED.

Jlemoncmpayuu

YCTpONCTBO M MPUHIIUII IEMCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE TTOJIE 3aPSAKEHHBIX TEN.

[IpoBOOHUKH B 3IEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aLIUTA.

JIMPAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH  IUUIOCKOTO  KOHJIEHCaTopa OT
IJIOIIAA TJIACTUH, PACCTOSHHUS MEXAY HHUMU U AUDIIEKTPUUYECKOU
IPOHUI[AEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuol

N3mepeHne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosanuwtii 31ekmpuueckuii mox. Toxu 6 paziuunvix
cpeoax

OJIEKTPUYECKUA TOK. YCJIOBUSA CYUIECTBOBAHUS JIIEKTPUUYECKOTO
Toka. ctounuku Toka. Cuna toka. [TocToaHHBIN TOK.

Hanpsixenue. 3akon OMa 1714 yyacTka L.

DJIEKTPUYECKOE  COMPOTUBIICHUE.  YJEIbHOE  COINPOTUBIICHHE
BeulectBa. llocnenoBarenbHoe, MapayieIbHOE, CMEMIAHHOE COEIUHEHUE
IPOBOJIHUKOB.

Pabora snexktpuueckoro toka. 3akoH Jlxoymns—Jlenna. MomHoOCTh
AIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBUXKYIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHUE NCTOYHUKA
Toka. 3akoH Owma A TMOJMHOW (3aMKHYTOM) 5SJIEKTPUYECKOM LETH.
Kopotkoe 3aMbikanue.

DJIEKTpOHHAsl TMPOBOAMMOCTb TBEPABIX METAJUIOB. 3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAILUIOB OT TEMIIEpATypbl. CBEPXITPOBOAUMOCTD.

DJIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA ANEKTPOHHBIX MYYKOB.



[TonynpoBonuuku. CoOCTBeHHass M MpPUMECHas MPOBOJUMOCTh
noxynpoBogHukoB. (CBolictBa p—n-nepexona. llomynpoBoaHUKOBBIE
IPUOOPHI.

DJIEKTPUYECKU TOK B PACTBOpPaX M pPacIUIaBaX AJIEKTPOJUTOB.
DIEKTPOIUTHYECKAS JUCCOUUALIMS. DIEKTPOIIU3.

ONEeKTpUYECKU  TOK B Tasax. CamocTOSTENBHBIT U
HECAMOCTOATENbHBIN pa3psaa. MosHus. [1ma3zma.

TexHuyeckne  ycTpoWcTBA W IMPAKTUYECKOE  MPHUMEHEHHUE:
aMIIepMeETp, BOJIBTMETD, peocrar, HMCTOYHUKHU TOKa,
AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, DIEKTPOOCBETUTENbHbIE MPHUOOPHI,
TEPMOMETpP  CONPOTHUBIICHHS, BAKYYMHBIM JUOA, TEPMUCTOPBI H
(oTOpE3UCTOPHI, MOITYIPOBOJHUKOBBIN JUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTh CONPOTHUBJIECHUS LWIMHAPUYECKUX MPOBOAHUKOB OT
JUTUHBI, TUIOIAU TONIEPEYHOTO CEYEHUS U MATEPHAIIA.

CmenianHoOEe COEAMHEHNE TPOBOJHUKOB.

[Ipamoe  u3MepeHHE  ANEKTPOABWKYIIEH  cuibl.  KopoTkoe
3aMbIKAHHE TaJbBAHMYECKOIO DJIEMEHTA W OLIEHKA BHYTPEHHETO
CONPOTHUBJICHUSI.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psaa 1 IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, n1abopamopnsle pabomuol

N3ydeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 5SIIEKTPOABUKYIIEH CHJIbI MCTOYHMKA TOKAa U €ro
BHYTPEHHETO CONPOTUBIICHHUS.

HaGnronenue anekrposnusa.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku O6azoBoro ypoBHs B 10 kmacce
OCYILECTBIISIETCA C YYETOM COJIEPIKATEIbHBIX MEKIPEIMETHBIX CBA3EH C
Kypcamu MaTeMaTUKH, OMOJIOTHH, XUMUH, T€Orpa@uu U TEXHOJIOTHH.

Meoicnpeomemnvle nonamus, CBSI3aHHBIE C H3YYEHHEM METOJIOB
HAy4YHOTO TMO3HAHUA: SBJICHHE, HAY4YHbIA (haKT, runoresa, Qpuznyeckas
BEJIMYMHA, 3aKOH, TEOpUsl, HAOIIOIEHNE, IKCIIEPUMEHT, MO/ICJIMPOBAHUE,
MOJENb, U3MEPEHHUE.

Mamemamuka: penieHre CUCTEMbl YpaBHEHUH, JTUHEHHAsT QYyHKITUS,
napabona, runepOosia, X rpa@uKkd M CBOMCTBA, TPUTOHOMETPUUECKHE
(GyHKUMHU:  CHHYC, KOCHHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HMX MPOCKIHH HAa OCH
KOOPAUHAT, CJIOKEHHE BEKTOPOB.

buonocusa: mexannyeckoe JIBUKEHHUE B KUBOU mpupoje, nuddysus,
OCMOC, TEIJIOOOMEH JKHMBBIX OpPraHM3MOB (BUABI TEIUIONEPENayH,
TEIJIOBOE PABHOBECHE), DJIEKTPUUECKUE SIBJICHUS B dKUBON NIPUPOJIE.

Xumusi: JUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE aTOMOB H
MOJIEKYJ, MOJIb BEIIECTBA, MOJSpPHAs Macca, TEIUIOBbIE CBOWMCTBA
TBEPIABIX TEJI, )KUAKOCTEW U Ta30B, DJIEKTPUUYECKHE CBOWCTBA METAJUIOB,
ANEKTPOIUTHYECKAS JUCCOLMALINS, TaJIbBAHUKA.

l'eocpagpusa: BnaxHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.



Texnonoeus: mpeoOpa3oBaHuWE JABUKEHUH C UCIOJIb30BAHUEM
MEXaHU3MOB, YYET TPEHUS B TEXHUKE, MOJUIMITHUKHA, HCIOJIb30BAHHE
3aKOHA COXpPAaHEHUS MMIIyJIbca B TEXHHUKE (pakeTa, BOAOMET U JIpyTrue),
JBUTATEIb BHYTPEHHETO CropaHusi, mapoBasi TypOWHA, OBITOBOM
XOJIOMUIIbHUK, KOHIUIIMOHEP, TEXHOJIOTMHM TOJYYEHHUS] COBPEMEHHBIX
MaTepUaJioB, B TOM 4YHUCJIE HAHOMATEpPUAJIOB, W HAHOTEXHOJIOTHH,
AIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHUE AJIEKTPONPUOOPOB, KCEPOKC,
CTPYHHBIH MIPUHTED, AIIEKTPOHArpeBaTeIbHbIC npuoOopkI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.

11 KJIACC

Paznen 4. jekTpoAMHAMHKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

ITocrosiHHBIE MarHUTHL. B3anmonelcTBUE MOCTOSHHBIX MAarHUTOB.
MarnutHoe mnosie. BekTtop  MarHuTHOM < MHAYKOMH. [IpuHUIMAT
CyHEPHO3ULIMM MArHUTHBIX Toe. JIMHMM MArHUTHOM WHIYKUHH.
KapTtrHa nMHUI MarHUTHOW MHIYKIIMU TOJISI HOCTOSIHHBIX MAarHUTOB.

MaruutHO€ 1osie MPOBOAHUKA ¢ TOKOM. KapThHa TUHUNA MHIYKIHUH
MAarHuTHOTO TOJISI JJIMHHOTO TMPSMOTO0 NPOBOJHMKA M 3aMKHYTOI'O
KOJIbLIEBOTO NPOBOJHMKA, KATyIIKM C TokoM. OmbIT Opcrena.
B3anmoneiicTBue MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MOAyJib U HalpaBJIeHUE. [[BUKEHUE 3apsSyKEeHHON
YacTHIIbl B OJHOPOJAHOM MarHuTHOM noJjie. Pabota cuisl Jlopenua.

SlBneHne  DIEKTpOMAarHuTHOM  WHAYKOMHU. IloTOk  BekTtopa
MAarHuTHOW WHAYKIUU. OJNEKTPOABWKYIIAS CHJIAa HWHAYKIUU. 3aKOH
ANEKTPOMArHMTHOM MHAYKIMU Papazes.

BuxpeBoe nanekTpuyeckoe moJie.  DJIEKTPOABWXKYIAs — CUja
MHIAYKLIHUHU B MPOBOJHUKE, JBHKYLIEMCS MOCTYNATEIbHO B OJHOPOIHOM
MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTuBHOCTh. SIBI€HME CaMOMHIYKLHMH. OJIEKTPOABUKYILIASL
CUJIa CAMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuueckne  ycTpoWCTBA W MPAKTUYECKOE  MPHUMEHEHHUE:

MOCTOSIHHBIE MAarHMThlI, 3JIEKTPOMArHUTHI, 3JIEKTPOIBUTATE!Ib,
YCKOPUTEM AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TEYb.
Jlemoncmpayuu

OnbIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOT'O ITyYKa MAarHUTHBIM I1OJIEM.

JIvHUM MHAYKIIMA MAarHATHOTO TOJIA.

B3anmoneiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlenictBue cumbl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHHE >IIEKTPOMArHUTHON MHAYKIWH.

[IpaBuno Jlenna.

3aBUCHUMOCTh DJEKTPOABWKYIIENH CUIbl MHIAYKIHU OT CKOPOCTH
MU3MEHEHHS] MATHUTHOTO MOTOKA.

SIBneHne CaMOMHAYKIUU.



Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuol

N3ydyeHne MarHuTHOTO M0JIs1 KaTYLIKH C TOKOM.

Hccnenosanue nercTBYs HOCTOSHHOTO MAarHUTA HA PaMKY C TOKOM.
Hccnenosanue sBIEHUs 3JIEKTPOMATHUTHON UHAYKLIHH.

Pa3nea 5. Kojied0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMACHUMHbIE KONE0AHUS

Koneb6arenbnast cuctema. CBOOOIHbIE MEXaHUYECKUE KOJEOaHMSI.
'apmonnyeckue konebGanus. Ilepuon, wacrora, amrmutyna u (dasza
koneOanuii. [lpyXuHHBIH MasTHUK. MaremMaTHYeCKUl  MasTHUK.
VYpaBHeHue rapMoHuueckux KojeOanuil. IlpeBpailieHue sHEpPruud Mpu
rapMOHUYECKUX KOJIEOAHUSIX.

KonebGarenbupiii  koHTYp.  CBOOOJHBIE  AJIEKTPOMArHUTHBIE
KOJeOaHusI B MJICAIbHOM KOJIeOaTeIbHOM KOHTYpE. AHAJOTUSl MEXIy
MEXaHUYECKUMU M 3JIEKTPOMArHUTHBIMU  KoseOaHusmu. Dopmyna
TomcoHa. 3aKOH COXpaHEHMs] SHEPrMM B HJIEATBLHOM KojieOaTeIbHOM

KOHTYpE.
[IpeacraBinenre o 3aTyXawlIMX KoJieOaHUsX. BbIHYXEHHbIE
MEXaHUYEeCKUe KOJIeOaHMSI. Pe3onanc. BrinyxaeHnbie

AJIEKTPOMAarHuTHHIE KOJieOaHus.

ITepemennsiit Tok. CHHYCOMAATbHBIA MEPEMEHHBIN TOK. MOIIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE U JEHUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA
Y HAMPSIKCHMUS.

Tpanchopmarop. IlpouwsBojcTBo, mepemada W MOTpeOICHHE
AJIEKTPUYECKON SHEPru”. IDKOJOTMYECKHME PHUCKU TIPU MPOU3BOJICTBE
anekTposHepruu. KynbTypa  HMCHONB30BaHMS — DJICKTPOSHEPTUU B
IIOBCEHEBHOM KU3HU.

TexHuueckne  yCTpOMCTBA M MPAKTUYECKOE  IMPUMEHEHHUE:
AJIEKTPUYECKUN 3BOHOK, TE€HEpaTop TNEPEeMEHHOr0 TOKa, JIMHUU
3JIeKTponepeaay.

Jlemoncmpayuu

UccnenoBanue napameTpoB Kojie0aTeIbHONM CUCTEMBI (MPY>KUHHBIN
WJIM MAaTeMaTUYEeCKUM MasiTHUK).

Habmnronenue 3aryxarommx KojieOaHHi.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJIEOAHUM.

Habmronenue pezonaHnca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHN .

OcuumorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKA W HANPSDKEHUS OT
BPEMEHM ) JIJIs1 DJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mpu mociienoBaTENIbHOM  COEJWHEHUW  PE3UCTOpa,
KaTYIIKA UHAYKTUBHOCTH ¥ KOHAEHCATOPA.

Mojienb JIMHUYU JEKTPONEpEaaAUn.

Yuenuueckuii sxcnepumenm, rabopamoptule pabomuol

HccnenoBanue 3aBUCUMOCTH TIeproa MaJIbIX KoJjieOaHUM Tpy3a Ha
HUTH OT JJIMHBI HUTU U MAacCChl Ipy3a.

HccnegoBanne mepeMEHHOro TOKAa B IEMU M3 IOCIEIOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCJIOBUS pacnpocTpaHeHus. llepuog.
CkopocTh pacnpocTpaHeHHsi W JuyiMHa BoJiHbL. [lomepedynsie U



IpoJioJbHbIE BOJIHBL. MHTepbepeHuuss u audpakius MeXaHUuYECKHX
BOJIH.

3Byk. CkopocTh 3ByKa. ['pomkocTh 3Byka. Bricota ToHa. TemOp
3BYyKa.

DJIEKTPOMAarHUTHbIC BOJIHEL. YcnoBus W3JTy4YEHUS
BJICKTPOMArHUTHBIX BOJIH. B3anmmHas opueHtauus BektopoB E, B, V B
3JIEKTPOMAarHuTHOM  BoJiHe. (CBOMCTBAa  BJIEKTPOMArHUTHBIX  BOJIH:
OTpaXEHHUE, MPEJIOMJICHHE, MOoJsapu3aius, Tudpaxiys, tHTepPepeHIIns.
CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH.

[IIxana 351eKTPOMAarHUTHBIX BOJIH. [ [puMeHeHNne 31€KTpOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3MU U TEJIEBUICHUS. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckrue  yCTpOMCTBA M MPAKTUYECKOE  IMPUMEHEHHUE:
MY3bIKQJIbHbIE UHCTPYMEHTHI, YIIbTPA3BYKOBas JUATHOCTHKA B TEXHUKE U
MEJUIIUHE, pajap, paauoNpUEMHHK, TEJIEBU30p, aHTEHHa, TenedoH,
CBY-meus.

Jlemoncmpayuu

O6pa3zoBaHue M pacCIpPOCTPAHEHHE IIONEPEUHBIX U MPOJOJbHBIX
BOJIH.

KoneOmromeecs Te10 Kak UICTOYHUK 3BYKa.

Habnronenue orpakeHus U IPEIOMIICHHUS] MEXaHUYECKUX BOJIH.

Habnronenue nntepdepeHnu 1 Auppakiui MEXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

Habntonenue CBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHa C
aMIUTATYIOM ¥ 9aCTOTOM KOJIEOaHMI.

UccnegoBanne CBOWCTB HJIEKTPOMArHUTHBIX BOJIH: OTPAXKCHUE,
peIoMIICHHE, MOoJIApy3aIus, Tudpaxiys, UHTepPEpeHITs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpamonnHeiiHOE pacpoOCTpaHEHHUE CBETA
B OJIHOpOHOM cpene. JIyu cBera. ToueuHbI HCTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3aKoHbl OTpaxkeHus cBera. [locTpoenue
M300paXeHUH B TNIOCKOM 3epKaJie.

[Ipenomnenue cBera. 3aKOHBI IPEJOMIICHHUS] CBeTa. AOCOJIFOTHBIN
[10Ka3aTelb MPEIOMJIICHUS. ITomaoE BHYTPEHHEE OTpa)x€HHUE.
[IpenenbHBIN yroJl MNOJTHOTO BHYTPEHHETO OTPaKEHUS.

Hucniepcust cera. ClI0XKHBIN cocTaB 0eoro ceeta. LIBer.

Coluparomue U pacceuBaroniue JUH3bI. ToHkas nuH3a. DokycHoe
paccTossHU€ U OINTUYECKas Ccuwia TOHKOW JmH3bL. [locTpoeHue
M300paXeHW B COOMpAIOIIMX M pacceuBamIIMX JMH3ax. Dopmyla
TOHKOM JIMH3bI. Y BEJIMUCHHUE, TaBaeMO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTHA T€OMETPUYECKON ONITUKH.

BonnoBass  ontuka. UuTtepdepennuss  cBera.  KorepeHTHbIe
UCTOYHUKHU. YCJIOBUS HAOJIIOJACHUS MaKCUMyMOB W MHHHMYMOB B
UHTEP(DEPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOT'€PEHTHBIX
UCTOYHUKOB.

Hudpaxkmus  cBera.  JudpakumonHas  pemeérka.  YCIOBHUE
HaOII0/ICHNS TJIaBHBIX MAaKCUMYMOB MPHU MAJIEHUH MOHOXPOMATHUYECKOTO
CBeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tongpuzanus cBera.



TexHuueckre YCTpPOWCTBA M MPAKTHUYECKOE NPUMEHEHUE: OYKH,
nyna, doToanmapaT, MPOCKIMOHHBIN armapar, MUKPOCKOIN, TEJIECKOII,
BOJIOKOHHAS ONTHUKA, TU(PAKIIMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEetHOE pacpOCTpPaHEHHUE, OTPAKEHUE M MPEIOMIICHUE
cBeta. OnTU4ecKue npuOophI.

[TonmHO€ BHYTpEHHEE oTpakeHue. Mojiesib CBETOBOA.

UccnenoBanue CBONCTB M300paKeHUN B JTMH3aX.

Mojienin MUKpPOCKOIIA, TEJIECKOTIA.

Habmronenue unrepdepeHiyu cBera.

Habmronenue nudpakiuu cBera.

Habmronenue nucnepcuu ceTa.

[TonmydyeHue crekTpa ¢ IOMOILBIO PU3MBI.

[Tonyuenue crekTpa ¢ MOMOIIBI0 AU(PPAKIIMOHHON PEIIETKH.

Habmronenue nossipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamoptule pabomul

N3Mepenune nokaszaresns npeoMiIeHUs CTEKIIA.

UccnenoBanue CBONCTB M300paKeHUN B JIMH3aX.

Habmronenue aucnepcuu ceTa.

Pa3nen 6. OCHOBBI CIeNUAJIbHON TEOPHUH OTHOCUTEJILHOCTH
I'paHuIel MPUMEHUMOCTH KJIACCMYECKOM MexaHukHu. [locTynathl
CIICIMAIBHOM TEOPUU OTHOCUTEJIbHOCTH: WHBAPUAHTHOCTh MOMIYJIS
CKOPOCTH CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHHOCTH DHUHIIITCHHA.
OTHOCUTENILHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BpPEMEHU W
COKpaIleHHE JIJTUHBI.
DHEprus U UMNYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBsi3b MacChl C PHEPTUEH U UMITYJILCOM PEIISITUBUCTCKON YaCTHUIIBI.
DHeprusi MmoKosl.

Paznen 7. KBanTtoBas pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®dotonbl. Dopmyina I[1nanka cBs3u 3HEprUn (OTOHA C €T0 YACTOTOM.
DHeprus 1 UMIyJbC (HOTOHA.

OtkpeiTue u uccienoBanue Gororpdexra. Onbitet A. T.
CroneroBa. 3akoHbl (QoTodddekra. YpaBHeHHE OWHINTEHHA I
dbororddexra. «Kpacnas rpanunay gorodrddexra.

JlaBnenue ceera. OnwiTel I1. H. JIleGenena.

XUMHUYECKOe JeHCTBUE CBETA.

TexHuueckne  ycTpoWcTBA W MPAKTUYECKOE  MPHUMEHEHUE:
(dboTo3neMEHT, GOTOJATUHK, COJTHEUHAs OaTapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(QheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeEIIHETO hoTorddekra.

CBeToauoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OnwiTel Pesepdopaa nmo paccesiHuio o -
yactul. [lmanerapuas mozens atoma. Ilocrymartel bopa. U3nyuyenune u
norjoieHre (GOTOHOB MPHU MEPEX0JIe aTOMA C OAHOTO YPOBHS SHEPTUU Ha
npyroi. Bunsl criektpoB. CHIEKTp YPOBHEHN SHEPTUH ATOMA BOJAOPOAA.



BonnoBeie cBolictBa yactuu. Bomubsl e bpoitns. KopnyckynspHo-
BOJIHOBOU AyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3Ty4YCHHUE.

TexHuyeckne  ycTpoWcCTBA W IMPAKTUYECKOE  MPHUMEHEHHUE:
CHEKTpaJIbHBIM aHau3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMITbIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopa.

Onpenenenue JIMHBI BOJIHBI JIa3epa.

HaGnronenue nuHeyaThiX CIEKTPOB U3ITYYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuol

Habmnronenue nMHERYaTOrO CIIeKTpA.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CJIOKHOCTb CTPOEHUA spa.
OtkpeiTie panuoakTuBHOCTU. OmnbIThl Pesepdopaa mo ompeneneHuro
cocTaBa paJMOaKTUBHOrO u3nyuyeHusa. CBoiicTBa anb(a-, 6eTa-, ramma-
u3llydeHus. BiusiHue paauoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpblTHE TIPOTOHa W HeUTpoHa. HykiloHHas wMonens sapa
I'eiizen6epra—Banenko. 3apsy sapa. MaccoBoe uncio sjpa. M3oTomsl.

Anbda-pacnaa. IJEKTPOHHBIH U MO3UTPOHHBIN OeTa-pacma.
["'amMa-n3nyueHnne. 3aKOH paJIMOAKTUBHOIO pacnaja.

DHeprus CBsi3U HYKJIOHOB B sifipe. SAnepHbie cuibl. [ledekT macchl
anpa.

S nepHbie peakuuu. [leneHue u CUHTE3 AI€Ep.

Anepuwiii  peaktop. Tepmosinepubiii  cuHTe3. [IpoGiaembr U
NEPCIIEKTUBBI AIEPHON YHEPreTUKU. DKOJIOTHYECKUE ACTEKTHI SIEPHOU
DHEPIreTUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertonbl HAOJIIOAEHUS U PETUCTPALIMU SJIEMEHTAPHBIX YACTHIL.

dyHaamMeHTallbHble  B3auMojehcTBus. EnuHcTBO  (pusnueckoit
KapTUHBI MHPA.

TexHuyeckne yCcTpoucTBa U MPAKTHUECKOE MPUMEHEHUE: TO03UMETP,
Kamepa BuiibcoHa, siiepHbIil peakTop, aToMHast 0oMoa.

Jlemoncmpayuu

CU€TurK MOHU3HPYIOIIMX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuol

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (hoTorpadusm).

Pa3znen 8. DieMeHTHI ACTPOHOMHUM U ACTPOPUUKHU

DTtanbl pa3BUTUSl acTpoHOMUU. [IpuKiIafHOE U MUPOBO33PEHUECKOE
3HAYECHHUE aCTPOHOMMUH.

Bun 3Bé3mHoro Heba. Co3Be3nus, spKUE 3BE3MBI, IJIAHETHI, HX
BUJIMMOE JIBHKCHHUE.

ConHeuHas cucteMma.

Counnne. ConHeuHast akTUBHOCTh. Mcrtounuk sHepruu ConHua M
3BE31.  3BE3ABI, WX  OCHOBHBIE  XapakTepuCTHKHU. [[uarpamma
«CIIEKTpaJIbHBIN KJIacC  —  CBETUMOCTBY. 3BE3 b1 IJIaBHOM
IIOCJICIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBLY IS 3BE3
IJIaBHOW  MOCJIENOBATENbHOCTH.  BHyTpeHHee  cTpoeHue  3BE3L.
CoBpeMEHHBIE NPEJICTABICHUS O TPOUCXOXKICHUM 1 3BoJIroUK CoJiHIa U
3BE3/1. DTanbl )KU3HU 3BE3I.



Mueunsii [lyte — Hama ['anaktuka. IlosiokeHHE W JIBUKEHUE
Connua B lamaktuke. Tunbl ranaktuk. PaguoranakTWKu W KBas3apbl.
YépHbie AbIPHI B AApax rajJaKTHUK.

Bcenennas. Pacimupenue Bceenennoit. 3akon Xa060ma. Pas6eranue
ranakTuk. Teopust bonbmoro B3psiBa. PEIMKTOBOE H3yUYEHHE.

MacmraOnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeméunpie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabarooenust

HaGntogenuss HEBOOPYKEHHBIM — IJ1a30M  C  HCMOJIb30BAHUEM
KOMITBIOTEPHBIX TPUIIOKEHUN JJI1 ONpeAesieHUs MOJO0KEHUsSI HEOECHBIX
OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIe co3Be3qusi CeBepHOro
NOJyLIApUs U APKUE 3BE3IBIL.

Habmronenus B teneckon Jlynsl, miianet, Mieunoro Ilytu.

O6o01maronee NnoBTOpeHue

Ponb ¢u3uku 1 acCTpOHOMHUM B YKOHOMHYECKOM, TEXHOJIOTUYECKOH,
COLIMAJIBHOM U 3TUYECKOH cepax NesITeIbHOCTH YEJIOBeKa, pojib U MECTO
(U3MKM U aCTPOHOMHHM B COBPEMEHHOW Hay4YHOW KapTHHE MHUpa, POjb
¢dusndeckoil Teopur B (POPMUPOBAHUM TMPEACTABICHUN O (HU3UUECKOI
KapTUHE MHUpPa, MECTO (PU3UYECKOW KapTUHBI MHpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku O6azoBoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COJIEPIKATEIbHBIX MEKIPEIMETHBIX CBA3EH C
KypcamMu MaTeMaTUKH, OMOJIOTHH, XUMUH, T€Orpa@uu U TEXHOJIOTHH.

Meorcnpeomemnvle nonamus, CBSI3aHHBIE C H3YYEHHEM METOJIOB
HAy4YHOTO TO3HAHUA: SBJICHHE, HAY4YHbIA (haKT, runoresa, Qpuznyeckas
BEJIMYMHA, 3aKOH, TEOpHUsl, HAOIIOIEHNE, IKCIIEPUMEHT, MO/ICJIMPOBAHUE,
MOJENb, U3MEPEHHUE.

Mamemamuxka: pelieHne CHCTEMBI YpPaBHEHUH,
TPUTOHOMETPUUECKUE (PYHKIIMU: CHHYC, KOCHMHYC, TaHT€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI M UX NMPOCKINH Ha
OCHM KOOpIAWHAT, CJIOKEHHE BEKTOPOB, IPOU3BOJHBIE 3IIEMEHTAPHBIX
(GyHKUMA, TPU3HAKU MOAO0OUS TPEYTrOJIbHUKOB, ONpPEAEICHHUE IUIOLIAH
IOCKUX (Uryp u oobemMa Ted.

buonocus:  snektpuueckue  SABICHUS B JKUBOW  IIPUPOJE,
KoJeOaTeNnbHble JBUKEHUS B JKMBOW MPUPOJE, ONTHUYECKUE SIBJICHUS B
KUBOW NMPUPOAE, NEUCTBUE paJuallii HA JKUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMUECKasA CTPYKTypa
TBEPABIX TeEJ, MEXaHU3Mbl OOpa30BaHHS KPUCTATUIMYECKOW PpEIIETKH,
CIIEKTPAJIbHBIN aHAIH3.

l'eocpagus: marHuTHbIEe TIOJIOCA 3E€MIIH, 3aJI€KW MArHUTHBIX PV,
(boTochEMKA 3eMHON TOBEPXHOCTH, MPEJICKA3aHUE 3EMIICTPSICEHUH.

Texnonozcusa: JHWHUM DHIEKTpONEpPEnady, TEHEPATOpP MEPEMEHHOTO
TOKa, AJEKTPOABUTATENb, UHAYKIIMOHHAS I€Yb, pajgap, paIuonpUEMHUK,
TEJIEeBU30p, aHTeHHa, TenedoH, CBYU-meub, MpPOEKIMOHHBIN amnmapar,
BOJIOKOHHAas ONTHKA, COJIHEYHAs Oartapes.



INNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IO PU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA30BAHUA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypOBHE CpPETHETO
obmero oOpazoBanus (0a30BBI  YpPOBEHb) JOJDKHO OOECIICUUTH
JOCTHKECHHE CIEAYIONUX JTUIHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YNIBTATHI OCBOECHUS y4eOHOTO npeamera « Du3nKay
JIOJDKHBI ~ OTpakaTb TOTOBHOCTh M CIHOCOOHOCTh  OOy4aromuXcs
PYKOBOZICTBOBATHCSI COPMUPOBAHHON BHYTPEHHEHN MO3UIMEN JINYHOCTH,
CUCTEMO  LIEHHOCTHBIX OpPHUEHTALMA, MO3UTUBHBIX BHYTPEHHUX
yOeXKICHHIH, COOTBETCTBYIOLLIUX TpaAULIMOHHBIM LEHHOCTSM
POCCHUICKOTO OOIECTBA, pPACIIMPEHHE >KU3HEHHOTO OMbITa M OMbITa
NEATEIbHOCTH B IPOLIECCE pEAIM3alMyd OCHOBHBIX HAINpaBICHUMN
BOCITUTATEIbHOU JI€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOTro BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMU OOYYArOIIETOCs Kak
aKTUBHOTO M OTBETCTBEHHOTO YIEHA POCCUIICKOTO OOIIECTBA;

NPUHATHE TPAJUIMOHHBIX OOIEYETOBEUECKIX T'YMAaHUCTHUECKUX U
JEMOKPATUYECKUX LICHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO JE€ATEIbHOCTH B HHTEpEcax
rpaXIaHCKOro  O0IlecTBa, y4acTBOBaTb B  CaMOYIpPABJICHUU B
00pa30BaTeNbHOIN OpraHu3alnu;

YMEHUE B3aWMOJEHCTBOBATh C COLMAIBHBIMA HWHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU AEATEIIBHOCTH;

2)IaTpHOTHYECKOT0 BOCIIUTAHMSA

c(hOPMHUPOBAHHOCTh POCCUUCKOW TPAXIJAHCKOHW WICHTHYHOCTH,
MaTPUOTHU3MA;

LEHHOCTHOE  OTHOLIEHWE K TOCYAApCTBEHHBIM  CHMBOJaM,
JTOCTUKEHHUSIM POCCUMCKHUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKHU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

cOPMUPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHUSA,  ITUYECKOTO
MOBEJCHUS;

CIIOCOOHOCTh OLIEHMBAaTh CHUTYallMI0O W MNPUHUMATh OCO3HAHHBIC
pEelIeHHsl, OPUEHTHPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B JIEITEIBHOCTH YUYEHOTO;

OCO3HAaHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4)3cTeTHYEeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHUE K MHUPY, BKJIIOYAs 3CTETHKY HAYYHOIrO
TBOPUYECTBA, MPUCYIIETO (PU3NUECKOMN HAYKE;

S)Tpy10BOro BOCIIUTAHUS:

MHTEpPEC K pa3iuyHbIM cepam mpodeccrnoHalIbHON AesITeTbHOCTH,
B TOM YHCII€ CBSI3aHHBIM C (PU3MKOW W TEXHHUKOW, YMEHHUE COBEpIIAThH
OCO3HaHHBIM  BBIOOp  Oyaymiedl mpodeccun W peaar30BBIBATH
COOCTBEHHbBIE KU3HEHHBIE TIIaHbI;



TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHUIO B
o0JyiacTi PU3MKY HA MPOTSIKEHUH BCEH KU3HU;

6)3K0JI0rH4eCKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  DKOJOTMYECKOM  KYJBTYPhI, = OCO3HAHHE
r100aJbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOIIeM;

MJIAHUPOBAHUE M OCYILECTBJICHUE JIEUCTBUN B OKpYKAIOIIECH cpee
Ha OCHOBE 3HAHUS 11eJIe YCTOWYHMBOIO Pa3BUTHS YE€JIOBEUECTBA;

paciumpeHue OTbITa NeATeIbHOCTH 9KOJIOTHYECKOHN
HAIPaBJICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUH 110 (PU3HKE;

7)IIeHHOCTH HAYYHOT'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTUsI (HU3UIECKON HAYKH;

OCO3HAHME I1IEHHOCTH HAy4YHOW JIeSITEeJIbHOCTH, TOTOBHOCTh B
mporecce  M3ydeHus  (PU3MKKM  OCYIIECTBJISITh  IPOEKTHYIO U
UCCIIEIOBATENLCKYIO JEATEIBHOCTh MHAUBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTeibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE JeiiCTBHS
Ba3oBble Jjornueckue 1eiicTBHA:

CaMOCTOSITENIbHO (hOPMYJIUPOBATh M aKTyallM3UPOBATh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAETATh LETU JIEITEILHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
X JOCTHIKCHUS,

BBISBJISATh 3aKOHOMEPHOCTH M TPOTHBOPEUMSI B PACCMATPHUBAEMBIX
(bU3NYECKUX SIBJICHUSIX;

pa3pabarpiBaTh IUIaH pEIICHHS TPOoOJeMbl C Yy4€TOM aHalu3a
UMEIOIINXCS MAaTEPUATIBLHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€STEIBHOCTh, OLICHUBAaTh COOTBETCTBHUE
pe3yJIbTATOB LIEISIM, OLICHUBATh PUCKH MOCIIECICTBUN AEATEIbHOCTH;

KOOPJAVMHUPOBATh U BBIMOJHATh PabOTy B YCIOBHSIX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE NPU PEUICHUM KU3HECHHBIX
poOJIeM.

Ba3oBble uccienoBarTe/LCKHe 1eCTBUA:

BJIAJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU TOHSITUAMHU U
MeToAaMu (PU3NUECKON HAYKH;

BJIAJIETh HaBBIKAMHU Y4€OHO-MCCJIEAOBATEIBCKOM U IMPOEKTHOM
NEATEIbHOCTH B 00JIaCTU (PUBHMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB peIICHHUS 3ajad  (PU3MUECKOro
CoAEepKaHUs, TPUMEHEHUIO PA3JIMYHBIX METO/IOB O3HAHUS,

BJIAJIETh BUJIAMU JICSATEIBHOCTHU IO MOJYYCHHUIO HOBOTO 3HAHUS, €Tr0
UHTEpIpeTalui, NPeoOpa3oBaHUI0 W MPUMEHEHHUIO B  Pa3IUYHBIX
y4eOHBIX CUTYAIUsX, B TOM YHCJIE€ MPHU CO3/IaHUHM y4€OHBIX MPOEKTOB B
obyiactu PU3HKY;

BBISBJISATh MPUYMHHO-CIEJICTBEHHBIC CBSI3M M aAKTyaJlU3UPOBATh
3a7a4y, BBIJBUTAaTh TUIIOTE3y €€ pEIICHUs, HAXOAUTh ApryMEHTHI s
JI0KA3aTeIbCTBA CBOMX YTBEPXKAECHUM, 3a/1aBaTh MapaMeTpbl U KpUTEPUU
pelieHus;



aHAJIM3UPOBATh MOJIYYEHHBIE B XOJ€ PEIICHUs 3a]ja4l Pe3yJIbTaThl,
KPUTHUYECKU OIIEHUBATh UX JOCTOBEPHOCTb, IPOTHOZUPOBATH U3MEHEHHE
B HOBBIX YCJIOBUSIX;

CTaBUTb U (opmynupoBaTh  COOCTBEHHbIE  3aJaud B
00pa3oBaTeNbHOMN IESITEIbHOCTH, B TOM YUCJIE MPU U3YYEHUU QUBHKU;

JaBaTh OLEHKY HOBBIM CHUTyalUsiM, OLICHMBATh MPUOOPETEHHBIM
OTIBIT;

YMETh MEPEHOCUTh 3HAHUSA MO (PU3UKE B MPAKTUUYECKYH O00JaCTb
KU3ZHENIEITEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJIE€U, MpEAsiaraTh OPUTHHAIbHBIE TMOIXOIbl U
pELIeHMUS;

CTaBUTh MpOOJIEMbl W 3aJaud, JOMYCKaloUMe ajJbTEPHATHUBHBIC
peuieHus.

Pabora ¢ undpopmanmueii:

BJQJ€Th HABBIKAMHM TMOJy4YeHUS HUHPopManuu  (U3HUUYECKOTO
CollepKaHUsi W3 HMCTOYHUKOB pa3HBIX THUIOB, CaMOCTOSATEIHHO
OCYUIECTBJISITh TOUCK, aHAU3, CUCTEMATH3allMI0 M HWHTEPHPETALUIO
uH(GOpMAIMHU PA3IMYHBIX BUIOB U (HOPM MpE/ICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMALINH;

UCIIOJIb30BaTh CpelcTBa MH(GOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX
TEXHOJIOTMM B  PEIIEHMH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3aJlad ¢ CcOoOJI0JIeHHeM TpeOOBaHUI HSPrOHOMMKH,
TEXHUKH O€30MacHOCTH, TUTHEHBI, PECypcoCOEpeKeHHs], MPABOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOU 0€3011aCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COJIEP)KaHUS B  Pa3IMUHBIX
dbopmaTtax ¢ y4y€ToM HazHayeHUs: MHPOpMALMU U 1IEJIEBOM ayJAUTOPHH,
BbIOMpas ONTUMAIbHYIO (OpMY IIPEACTABICHUS U BU3yaIU3alUH.

KoMMyHHMKaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe 1eHCTBUS:

OCYUIECTBJIATh OOIlEHHE Ha ypokKax (U3UKH U BO BHEYPOUYHOM
NEATENIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DIMKTHBIX CUTYallMd U CMSr4aTh
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3pEHHUS C
UCIIOJIb30BaHUEM SA3BIKOBBIX CPENICTB;

NOHMMATh W MCIOJB30BATh IPEUMYIIECTBA KOMAHIHON H
UHAUBUYaTbHON paOOThI;

BbIOMpATh TEMATUKy U METOJbl COBMECTHBIX JEHUCTBUHA C YYETOM
OOIIIMX UHTEPECOB U BOZMOXKHOCTEH Ka)/10r0 WieHa KOJIJIEKTHUBA;

OPUHUMATh LEJIU COBMECTHOM JEATEIIbHOCTH, OPraHW30BBIBATH U
KOOPAWMHUPOBATh JEUCTBUS MO €€ JOCTWKEHHUIO: COCTaBJIATH ILJIaH
JNEUCTBUM, pACIPENCNATh pPOJHU C YYETOM MHEHUW YYACTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBATh KA4eCTBO CBOETO BKJIAJa M KaXJAOr0 Yy4YacCTHUKA
KOMaH/Ibl B OOIIMI pe3ysIbTaT Mo pa3pad0TaHHBIM KPUTEPHUSIM;

NpEeAIaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C MO3ULIUH HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh  MO3UTUBHOE  CTPATETMYECKOE  IIOBEICHHUE B
pPa3NUYHBIX CUTYyalUAX, MPOSBIATH TBOPUECTBO M BOOOpakeHUE, ObITH
WHULIMATUBHBIM.



PeryisiTuBHbBIC YHUBEpCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATH MMO3HABATEIIBHYIO JEATEIBHOCTh B
o0nactu (U3UKU M aACTPOHOMHH, BBISBIATH MNPOOJIEMBI, CTAaBUTh M
(dbopmyaupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO  COCTAaBJATh IUIAH PELICHHS PACUETHBIX W
KaueCTBEHHbIX 3a/a4, IUIAH BBINOJIHEHUS MPAKTUYECKON paboThl C
y4€TOM HMEIOIIMXCS PECYpcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
PEANOYTEHUM;

NABATh OLICHKY HOBBIM CUTYaLIUsIM;

paclMpsiTh pPAaMKUM Y4YeOHOro mpeaMera Ha OCHOBE JIMYHBIX
IIPEANIOYTEHUM;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTbH 3a PEILIECHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIoCOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO HPYIULUU B
o0nactTu (U3UKHU, TOCTOSHHO TIOBBINIATH CBOW OOpa3oBaTeIbHBIN U
KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3JMOUMOHAJIbHBIN HHTEJJIEKT:

NaBaThb OLIEHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHUBBI B
NEATENIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJQJIeTh HAaBbIKAMU IO3HABATEJILHOM pPEQIIEKCUU KaK OCO3HAHMS
COBEPILIAEMBIX JCHCTBUN U MBICIMTENBHBIX MPOLUECCOB, UX PE3YIBTATOB U
OCHOBaHUM;

UCIOJIb30BaTh MPUEMBI peIeKCUM JJIs OLIEHKH CUTYalllH, BhIOOpa
BEPHOI'O PELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHUS 10
UX CHUKEHUIO;

OPUHUMATh MOTHBBI W apryMEHTbl JPYTrUX IIPpU  aHAJIU3e
pPE3yJbTATOB ESITENBHOCTH;

NPUHUMATh Ce0sl, MIOHMMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHTBhl JPYTrUX IIPpU  aHAJIU3e
pE3YyJbTATOB IESITENBHOCTH;

NpPU3HABATH CBOE MPABO M MPABO APYIHX HA OIIMOKH.

B nmpouecce MOCTMXKEHHSI JMYHOCTHBIX PE3YJIbTATOB OCBOCHMS
nporpamMmbl 1Mo (PU3MKe AJi1 YPOBHS CpPEeIHEro oOuIero oopa3oBaHUs Y
oOydJaronMxcsi ~ COBEPIICHCTBYETCS  AMOIIMOHAJIbHBIA  HMHTEJUJIEKT,
npeanojarammuii copMUpPOBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMAaTh CBOE
AMOLMOHAJIILHOE  COCTOSIHME,  BHJIETb  HANpPaBJIEHUS  Pa3BUTHSA
COOCTBEHHOW SMOILIMOHAIILHON c(Pepbl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYJMPOBAaHUs, BKIIOYAKOLWIET0 CAMOKOHTPOJIb, YMEHHE
OpUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIIOCOOHOCTh
aJanTUPOBATHCS K SMOIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTD,
OBITb OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIIFOUAOLIENH CTPEMIICHHE K JOCTUKEHUIO
HEIM M YCleXy, ONTUMHU3M, WHULIHUATUBHOCTb, YMEHHUE JIEHCTBOBATH
UCXOJISl U3 CBOUX BO3MOXKHOCTE;



AMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh AMOLIMOHAIBLHOE
COCTOSIHUE JIPYTUX, YYHUTBIBaTh €ro MpPH OCYIIECTBICHUH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATH
OTHOLIEHUSI C JAPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HWHTEPEC U
paspemaTh KOHGIUKTHI.

IHHPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kJjiacce mnpeaMeTHbIE pPe3yibTaThl Ha
0a30BOM  YpOBHE JIOJDKHBI ~ OTpaXkatb  C(OPMUPOBAHHOCTb Y
oOy4Jaronmxcsi yMeHUM:

JEMOHCTPUPOBATh HAa TMpUMEpax pojb U MeCTO (PU3UKU B
(GOpMHUpPOBAaHUM COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B Pa3BUTHH
COBPEMEHHOM TEXHUKHW M TEXHOJIOTHM, B MPAKTUYECKON NEATEIbHOCTH
JIIOJICH;

YUUTBIBATh TpaHUIbl TMPUMEHEHHUS] M3YYEHHBIX (U3UUECKUX
MojJieNiel: MaTepualibHas TOuYKa, WHEpIMalbHas CHUCTeMa OTCUETa,
aOCOJIOTHO TBEPJIOE TENO, UACANbHBIA Tra3, MOJAENM CTPOEHHUS Ta30B,
KUIKOCTEW U TBEPABIX TEJI, TOYEYHBIA DIICKTPUYECKUWU 3apsa MpHu
peneHn pU3NYeCcKuX 3a/1a4;

pacrio3HaBath (PU3UYECKHUE SABJICHUS (IMPOIECCHl) U OOBSICHIThH UX Ha
OCHOBE 3aKOHOB MEXAHHWKH, MOJEKYJISIPHO-KHHETUYECKOH TEOpHH
CTPOEHHS  BelllecTBa M DJEKTPOAUHAMUKHU:  pPaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHUE, CBOOOHOE TaJieHUE Tell,
JIBUKEHUE MO OKPYXHOCTH, MHEPIMS, B3auMozeiicTBue tei, nuddysus,
OpOYHOBCKOE JIBJKEHHME, CTPOCHHME JKUIKOCTEH M TBEPIABIX TeT,
u3MeHeHrue oObEMa TeNl MpU HArpeBaHUU (OXJIAXKACHUH), TEIJIOBOE
paBHOBecHEe, HCHapeHue, KOHACHcAlUs, IUJIaBJICHUE, KpUCTAJUIM3alus,
KUTIEHWE, BJIAXKHOCTh BO3/lyXa, MOBBIIIEHUE IABJIEHUS raza MpU €ro
HarpeBaHUM B 3aKPHITOM COCYJIE, CBS3b MEXY MapaMeTpaMu COCTOSHHUS
ra3a B M30IpoIieccax, MEKTPU3aLus TeJl, B3AUMOJEHCTBUE 3aPsI0B;

ONMKCHIBATH MEXAHWYECKOE JIBIDKCHHE, HCIONb3ys (PU3NUEcKue
BEJIMYMHBI: KOOpJWHATA, MyTh, NEPEMEIICHHE, CKOPOCTh, YCKOPEHHUE,
Macca Teja, CWia, UMIYJIbC Tela, KWHETUYECKas DHeprus,
NOTEHIMAJIbHASL ~ DHEpPrus, MeXaHuueckas pabdoTa, MeXaHHYecKas
MOIIIHOCTh; MPHU OMHCAHUU NPABWIBHO TPAKTOBATH (PUBMYECKUN CMBICI
UCIOJIb3YeMbIX BEJIIMYUH, WX OOO3HAYEHUsS U EAUHUIbI, HAXOAMUTH
(GbopMyibl, CBSI3bIBAIOIIME JAHHYIO (DPU3NYECKYIO BEIMYUHY C APYTHMMHU
BEJIMYMHAMU;

ONMKCHIBATh HM3YUYECHHbIC TEIJIOBbIE CBOWCTBA TEJ W TEIJIOBBIE
ABJICHMS, HUCIIONB3ys  (pu3Mueckue BETUYMHBL:  JaBJCHHE rasa,
TeMIlepaTypa, CpeAHssi KUHETHYECKasi SHEPTUSI XaOTUYECKOTO JBUKEHUS
MOJIEKYJ, CpEJHEKBaJApaTUYHAs CKOPOCTb  MOJIEKYJ, KOJHUYECTBO
TEIJIOThI, BHYTPEHHsSI 3HEprus, padbora raza, KodhUIMEHT MOJe3HOro
JEUCTBUS TEIUIOBOTO JBUTATENsl; MPU ONMMCAHUM MPABUIBLHO TPAKTOBATh
(U3MYECKUN CMBICT MCHOJB3YEMbIX BEIMYUH, HUX OO0O3HAYEHUS W
€AUHUIIBI, HAXOAUTHh (OPMYJbI, CBS3bIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTHUMH BEIMUUHAM;



ONKUCHIBATh HW3YUYECHHBIE DJJICKTPUUYECKHE CBOMCTBA BEIIECTBA U
ANIEKTpUYECKHUE SABICHUS (IIPOIECCHI), UCTIOJIb3Ys (PU3NUECKHE BEIIMUNHBI:
AJIEKTPUYECKUN 3apsifl, DJICKTPUUECKOE TIOJ€, HANpsHKEHHOCTh IIOJIs,
NOTEHIMAJ, PAa3HOCTh TMOTEHUHUAIOB; TNPU OMNUCAHUU MPABUIHHO
TpakTOBaTh  (DU3WYECKUH  CMBICT  HCIOJB3YEeMbIX  BEJIWYUH, UX
0003HaYEHUs U €IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(hbU3MYECKYI0 BEIMYMHY C APYTUMU BEIMUYUHAMU;

aHaJM3UPOBaTh (UBUYECKUE TMPOIECChl M SIBJICHUS, HWCIOIb3YS
(u3nyecKue 3aKOHbI U MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tiarotenus, I, I u
IIT 3akoHBl HprOTOHA, 3aKOH COXpPAHEHUSI MEXAHUYECKOM DHEPTUH, 3aKOH
COXpaHEHMS HMIIyJIbCa, TMPUHIMUII CYNEPHO3UUUM CHJI, TPUHIIMI
paBHONpaBUsI  HMHEPIUAIBHBIX  CHUCTEM  OTCU€Ta,  MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPHIO CTPOECHHS BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpelHe KHWHETUYECKOW DHHEPruy TEIUIOBOTO ABMXKEHUS MOJIEKYI C
aOCOJIFOTHOM TeMImepaTrypoil, HEpBbIH 3aKOH TEPMOJUHAMHMKHU, 3aKOH
COXpaHEHMsI DJICKTPUUECKOro 3apsiga, 3akoH Kynona, mnpu »>ToMm
paszinyath CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro MaTeMaTU4eCcKoe
BBIpaKEHHUE U YCIOBUS (IPaHUIlbI, 00JaCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NMPUHIIMIBI JCHCTBUSI MAaIIWH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pasziuyaTh YyCJIOBHS HMX O€30MacHOro
HCITOJIL30BaHUS B IOBCEIHEBHOM KU3HHU;

BBITIOJTHATh ~ DKCIIEPUMEHTHI IO  MCCIEJAOBAaHUIO  (PU3MUECKUX
SBJICHUM W TMPOILIECCOB C HCIMOJb30BAHUEM TIPSAMBIX M KOCBEHHBIX
U3MEPEHUM, Mpu ATOM (GopMyIUpoBaTh MpoOsIeMy/3a/lady W THUIIOTE3Y
y4eOHOro JKCIEpPUMEHTa, COOHMpaTh YCTAHOBKY U3 TMPEIOKEHHOTO
000pyn0BaHus, MPOBOAUTH OMBIT U (OPMYJIUPOBATH BHIBOJIBI;

OCYILIECTBIIATh TIPSIMbIE W KOCBEHHBIE HM3MEpeHUs (HU3NUSCKUX
BEJIMYMH, TPU STOM BBIOMpPATh ONTUMAIBHBIM CIIOCOO H3MEpEHUs U
MCII0JIb30BaTh U3BECTHBIE METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEJIOBATh 3aBUCHUMOCTH MEXAY (U3NYECKUMU BEIMYUHAMHU C
UCTIOJIb30BAaHUEM TIPSIMBIX M3MEPEHUM, MpPU HSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (DHUKCHUpPOBATh pe3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTH
($bU3MYecKuX BEIMYMH B BHJE TaOMWIl U rpadUKOB, AeiaTh BBIBOJBI 1O
pe3yJibTaTaM UCCIICI0BaHNSI;

cobmoaaTh MpaBwia OE30MAacCHOrO TpyJda TpPU  MPOBEICHUM
UCCIIEIOBAHUM B  paMKax  y4eOHOTO  JOKCIEpPUMEHTa, y4eOHO-
UCCIICIOBATENIbCKOM M TPOEKTHOM JESITEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOI/ICTB 1 1a00paTOpPHOTO O60py,Z[OBaHI/I}I

peniaTh pacuéTHbIE 3a/1a4M C SIBHO 3aJjaHHON (DU3UUYECKO MOJIEIbIO,
UCTIONB3Ysl (PU3MYECKHE 3aKOHbI W TMPUHIIMIBI, HAa OCHOBE aHaIM3a
yCJIOBHS 33/1aud BBIOMpATh (PU3NUECKYIO MOJIeJIb, BBIICIISITH buznyeckue
BEJIMYMHBI U (HOPMYJbl, HEOOXOIUMBIE JJisi €€ pelieHus, MPOBOIUTH
pacuéThl U OLICHUBATHh PEATBHOCThH MOJYYEHHOTO 3HAaYeHUs (PU3NUECKOM
BEJIMYNHBI,

peliath  Ka4eCTBEHHbIC  3aJauyd:  BBICTpAMBATh  JIOTUYECKHU
HETPOTUBOPEUYMBYIO IEMOYKY PACCYXJICHUN C ONOpPOM HAa M3YUYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIOb30BaTh TMPU PEIICHUH YYEOHBIX 3aJady COBPEMEHHBIE
uHQOpPMAIIMOHHBIE TEXHOJOTHHM I T[IOUCKA, CTPYKTYpPHUPOBAHUS,
UHTEpIpEeTallui W TpPeACTaBiIeHUS Y4yeOHOW W HayYHO-TOMYJISPHOU



uH(pOpMAaIK, TOJIYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOPMALIUIO;

OPUBOJUTH MPUMEPHI BKIJIaJla POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B pPa3BUTHE HAYKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOU
KU3HU J1s1 obecrieueHus: 6€30MacHOCTU TIPU O0paIleHur ¢ MpubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJII COXPAHEHUSI 3I0POBbS M COOIOICHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOILIEH Cpesie;

paboTaTb B TpYIIE C BHIIIOJHEHUEM Pa3IUYHbIX COIUATBHBIX
poJield, TIUJIaHUPOBaTh pabOTy TPYIbI, pPAIMOHAIBHO paCHpeaAeiiTh
00S3aHHOCTH W  IUIAHUPOBATh  JIEATEILHOCTh B  HECTAHJAPTHBIX
CUTyallMsIX, aJ€KBaTHO OILICHUBATh BKJAJ KaXXIOr0 M3 Y4YaCTHUKOB
IPYIIBI B pellIEHUE paccMaTpUBaeMou MpoOIeMBbl.

K konmy oOyuenuss B 11 kJiacce mnpeaMeTHbIE pe3ysibTaThl Ha
0a30BOM  YpOBHE  JIOJDKHBI  OTpaXkaTb  C(OPMUPOBAHHOCTb Y
oOy4Jaronmxcsi yMeHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb MU MeCTO (PU3UKU B
(GbOpMHUpPOBaHUM COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B Pa3BUTHU
COBPEMEHHOM TEXHUKHW M TEXHOJIOTHM, B MPAKTUYECKON NEATEIbHOCTH
JOJIe!, ETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

YUUTBIBATh TpaHUIbl TMPUMEHEHHS] M3YYEHHBIX (U3UUYECKUX
MOJICJIEM: TOYECYHBIM DICKTPUYECKUM 3apsl, Jyd CBETAa, TOYCUHBIN
UCTOYHHUK CBETa, fJIepHasi MOJEIb aTOMa, HYKJIOHHAs MOJIEJb aTOMHOTO
a]ipa Npu pelIeHUH PU3NYECKUX 3a/1ay;

pacrio3HaBath (PU3NYECKHUE SABJICHUS (MMPOIECCHl) U OOBSICHIThH UX Ha
OCHOBE  3aKOHOB  DJIEKTPOJAMHAMUKA UM  KBAHTOBOW  (PU3MKMU:
AJIEKTPUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHiTHOE JENCTBUSA TOKa, B3aMMO/JICHCTBHE MarHuTOB,
ANEKTPOMATHUTHAS ~ MHAYKLMS, JACHCTBME MArHUTHOTO TMOJSI  Ha
OPOBOJHUK C TOKOM U JBWXKYUIMHCS 3apsij, 3JIEKTPOMArHUTHBIE
KOJeOaHWsT W BOJHBI, MPAMOJIMHEHHOE PpPACIPOCTPAHEHHE CBETA,
OTpaxkeHue, NpesoMiIeHre, nHTephepeHus, TUPpaKuus U NOJIpU3aIus
cBeTa, aucnepcusi cera, QortosnekTpuueckuid 3¢dext (pororddexr),
CBETOBOE JIaBJICHHE, BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa aroma
BOJIOPO/1a, ECTECTBEHHAs U UCKYCCTBEHHAs paJIMOAKTUBHOCTD;

ONMKCHIBATh U3YYEHHBIE CBOMCTBAa BelIeCTBA (RJIEKTPUUECKHE,
MarHuTHbIEC, ONTHUYECKHUE, DJIEKTPUUYECKYI0 MPOBOJUMOCTH Pa3IUUYHBIX
Cpel) W DJIEKTPOMArHUTHBIE  SIBJIEHUA  (MPOLIECChI), HUCIOJIb3YS
¢u3nYecKkue  BEJIMYMHBI:  DJIEKTPUYECKHM  3apsij, Ccuia  TOKa,
ANEKTPUUECKOE HAIPSKEHUE, DIEKTPUUECKOE COMPOTUBICHHUE, PA3HOCTh
NOTEHIMAJIOB, DSJEKTPOABMKYIIas Ccuia, padoTa TOKa, WHIYKIMS
MarHUTHOTO ToJisA, cuiaa Awmmepa, cuwia JlopeHra, WHAYKTUBHOCTb
KaTyIIK{, SHEPrusl SJEKTPUYECKOTO0 M MArHUTHOTO IMOJei, Mepuoja u
yacToTa KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3aps]l M cuja TOKa B
npolecce TapMOHMYECKUX JIIEKTPOMArHUTHBIX KoJjiebaHui, (OKycHOe
pacCTOSIHUE M ONTHYECKash CWIa JMH3bI, MPU ONUCAHWU NPABUIHHO
TPakTOBaThb  (PU3MUECKUH  CMBICT  HWCIHOJB3YEMBIX  BEJIMYMH, HX
0003HAaUEHUs U €IUHULIbI, YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOLIUE AAHHYIO
(U3MYECKYIO BEIMYHUHY C APYTUMH BEIMUYUHAMY;



ONMUCHIBATh M3YUYCHHBIE KBAHTOBBIC SIBJICHUS U  MPOIIECCHI,
UCTIOb3Ysl (PU3UYECKUE BEIIMYUHBI: CKOPOCTh JJEKTPOMATrHUTHBIX BOJIH,
JUIMHA BOJIHBI M YacTOTa CBETa, DHEPrusi U UMIMYJbC (POTOHA, TEepuon
MoJIypacnajia, SHEPTrusi CBSI3M aTOMHBIX SIAEP, IPU ONMUCAHWUU MPABUIIHHO
TpakTOBaTh  (DU3UYECKUH CMBICI  HCIOJB3YEeMbIX  BEJIWYUH, UX
0003HaYEHUsI U €AUHUIILI, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO
(bU3MYECKYI0 BEJIIMUUHY C JPYTMMH BEJIUYUHAMH, BBIYUCIATH 3HAUEHUE
(hU3NYECKOM BEITMYUHBI,

aHaJM3UPOBaTh (UBUYECKUE TMPOIECCHl M SIBJICHUS, HWCIOIb3YS
¢u3nyeckue  3aKOHbBI M OpUHIUIBL:  3akoH  OMma,  3aKOHBI
MOCJIEIOBATEILHOIO U MApaJUIEIbHOIO COCAMHECHUS TPOBOIHUKOB, 3aKOH
Jxoyns—JleHna, 3aKOH  2JIEKTPOMarHUTHOW  WHIYKIMHA,  3aKOH
NPSMOJIMHEMHOTO PACHPOCTPAHEHMSI CBETA, 3aKOHBI OTPAKEHHUS CBETAa,
3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHUEe DiHIITeHA 11 poTtorddekra,
3aKOH COXPaHEHMS DHEPruHU, 3aKOH COXPAHEHUS HWMIYJbCA, 3aKOH
COXpaHEHMSI DIICKTPUUECKOTO 3apsifia, 3aKOH COXPaHEHHS MacCOBOIO
yuciia, MoCcTynaThl bopa, 3aKOH paguoakKTUBHOTO paclaja, MpU 3TOM
pasznyath CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIpaKEHHUE U YCIOBUS (IPpaHUIlbI, 00JaCTH) TPUMEHUMOCTH;

ONpPEAETsATh HAIPABJICHUE BEKTOpAa WHIAYKIIMU MAarHUTHOTO TIOJIS
MPOBOJIHUKA C TOKOM, CWJIbI AMIIepa U cuiibl JIopeHiia;

CTPOWTh U ONHUCHIBATh H300paK€HHE, CO37aBaeMO€ IIJIOCKUM
3€pKajioM, TOHKOM JIMH30MU;

BBITIOJTHATDh ~ DKCIIEPUMEHTHI IO  MCCIEJAOBAaHUIO  (PU3MUECKUX
SBJICHUM W TMPOILIECCOB C HCIMOJb30BAHUEM TIPSAMBIX M KOCBEHHBIX
U3MEpPEHU: mpu 3ToM (GOpMYJIUPOBATH MPOOJIEMY/3alady W THUIIOTE3Y
y4eOHOro JKCIEPUMEHTa, COOHMpaTh YCTAHOBKY U3 TPEJIOKEHHOTO
000pyIOBaHus, IPOBOAUTH OMBIT U (OPMYJIUPOBATH BHIBOJIBI;

OCYILIECTBIIATh TIPSIMbIE W KOCBEHHBIE HM3MEpEeHUs (HU3NUECKUX
BEJIMYMH, TPU STOM BBIOMpPATh ONTUMAIBHBIM CIIOCOO H3MEpPEHUs U
MCII0JIb30BaTh U3BECTHHIE METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

HCCJIeI0BATh 3aBUCUMOCTH buznIecKux BEJIMYMH C
UCTIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUW: MpPU OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUpPOBATh pe3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTH
(U3MYeCcKUX BEIMYMH B BHJE TaOMWIl U rpadUKoOB, AeiaTh BBIBOJBI IO
pe3yJibTaTaM UCCIICI0BaHNSI;

cobmoaaTh MpaBwia OE30MAacHOrO TpyJda TPU  MPOBEICHUM
UCCIIEIOBAHUM B  paMKax  y4eOHOTO  JOKCIEpPUMEHTa, y4eOHO-
UCCIICIOBATENIbCKOM M TPOEKTHOM JESITEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U JJa00paTOPHOTO 000PYA0OBAHUS,

peniaTh pacuéTHbIE 3a/1a4M C SIBHO 3aJJaHHON (DU3UUECKO MOJIEIbIO,
UCTIONB3Ysl (PU3MYECKHE 3aKOHbI W TMPUHIIMIBLI, HAa OCHOBE aHaJIM3a
yCJIOBHS 33/1a4d BBIOUPATh (PU3UUECKYIO MOJIENb, BBIACIATh (U3UUECKUEC
BEJIMYMHBI U (HOPMYIbI, HEOOXOIUMBIE JJisi €€ pelieHus, MPOBOIUTH
pacuéThl U OLICHUBATHh PEATBLHOCTH MOJYYEHHOTO 3HAaYeHUs (PU3NUECKOM
BCJIMYMHBI;

peliath  Ka4eCTBEHHbIC  3aJauyd:  BBICTpAMBATh  JIOTUYECKHU
HETPOTUBOPEUYMBYIO IIEMOYKY PACCYXICHUN C ONOpPOM Ha M3YUYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS;

UCIIOb30BaTh TMPU PEIICHHWH YYEOHBIX 3aJady COBPEMEHHBIE
uHQOpPMAIIMOHHBIE TEXHOJOTHHM I TIIOUCKA, CTPYKTYpPHPOBAHUS,



MHTEPIPETAlMd W TPEJCTABICHUS Y4eOHOW M HAYYHO-TIOMYJISAPHON
MHPOpPMAIUHU, TOJYUYEHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKH
aHAJIM3UPOBATH MOTyYaeMyI0 WH(OPMAIIUIO;

OOBSICHSITH IPUHIIUITBI TEHCTBUS MAIllMH, TPUOOPOB M TEXHUIECKUX
YCTPOMCTB, pa3luyaTh YCJIOBHS HUX O€30MacCHOTO WCIOJB30BaHUS B
TIOBCETHEBHOM JKU3HU;

NPUBOJUTH TPUMEPHI BKJIaJla POCCUNCKHUX U 3apyOeKHBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAayKd, B OOBSCHEHHE IPOIECCOB OKPY)KAIOIIETO
MUpA, B Pa3BUTHE TEXHUKU U TEXHOJOTHH;

MCTIOJb30BaTh TEOPETUYECKHE 3HAHUS MO (DU3MKE B TIOBCETHEBHOM
KU3HU 71 oOecrieueHus: 6€30MacHOCTH TIPU O0paIleHur ¢ MpubopamMu U
TEXHHYECKUMH YCTPONCTBAMH, JIJISl COXPAHEHUS 3I0POBbS M COOIIOICHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKPY KaIOIIEH Cpefie;

paboTaTh B TpyNIE C BBHINOJHEHUEM PA3IMYHBIX COIMAIBHBIX
poJiel, TUIaHUPOBaTh pabOTy TPYMIBI, PaUOHAIBHO pPaCIpeaesiTh
O0S3aHHOCTH W  IUTAHUPOBAaTh JESATEIbHOCTh B  HECTaHIAPTHBIX
CUTyaIusiX, aJCKBAaTHO OIICHWBATh BKJIAJ KaXXIOTO W3 YYaCTHHUKOB
TpyTIIBI B pernieHue paccMaTpuBaeMoit POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HauMmeHoBaHue KoauuyecTBo uacoB

Ne DJ1eKTPOHHbIE (LHPPOBBIE)
pasjie/ioB U TEM KonTpoabHsbie IIpakTnyeckune

n/n Bcero o0pazoBaTelIbHbIE pecypchbl
NporpaMmel padoThI padoThI

Paznea 1.OPU3UKA U METO/AbI HAYYHOTI'O ITO3HAHUA

dusuka U METObI

bu6mmoreka [IOK

1.1
HAay4YHOTI'O ITI03HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2.MEXAHUKA
Bbubnmunoreka [IOK
2.1 K
fHeMatia > https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [IOK
2.2 Hlunammica 7 https://m.edsoo.ru/7f41bf72
’3 3aKOHBI COXPaHEHUS 6 { ! bubnmoreka [JOK
' B MEXaHUKE https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18

Pasnea 3.MOJIEKYJ/IAPHAA ®U3UKA U TEPMOJINHAMMUKA

OCHOBBI

31 MOJIEKYJIIPHO- 9 ! bubnmoreka [JOK
KUHETHYECKON https://m.edsoo.ru/7f41bf72
TEOpPUH

32 OCHOBBI 10 1 bu6mmoreka [IOK




TEPMOJUHAMUKHI https://m.edsoo.ru/7f41bf72
ArperaTHble
313 COCTOSTHUSI 5 bubmuorexa [JOK
' BelrecTBa. ©a3oBEIE https://m.edsoo.ru/7f41bf72
MepexoIbl
Hroro no pazneny 24
Paznen 4.9JIEKTPOIAUHAMUKA
Bbu6nmuoreka [IOK
4.1
UICKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocTostHHBIN
47 ANEKTPUYECKUI TOK. 12 bubnmoreka [JOK
) TOKH B pa3In4HBIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazneny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO
YACOB I10 68
[TPOI'PAMME




11 KITACC

HaunmenoBanue

KoaunuyecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (pPOBbIE)
Pa3aejioB U TEM KonTpoabHsbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypChl
nporpamMMbI padoThI padoTsI
Paznen 1.DJIEKTPOJIUHAMUKA
MaruuTtHoe 1oJe.
1.1 OeKTpoMarduTHas 11 1 3 bubmmorexa LOK
’ P https://m.edsoo.ru/7f41c97¢
WHIYKIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS 1 BOJIHbBI
Mexanuueckue 1
2.1 3IEKTPOMArHUTHLIE 9 1 bubnmorexa LOK
' p https://m.edsoo.ru/7f41c97¢
KoJe0aHus
Mexanuueckue 1
2.2 3IEKTPOMArHUTHLIE 5 1 bubnmorexa LOK
' p https://m.edsoo.ru/7f41c97¢
BOJIHEI
but6mmoreka [IOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 24

Pazgen 3.0CHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

3.1

OCHOBBI CIIEIIUAIBHOM
Teopuu
OTHOCHUTEIBHOCTHA

bubmuorexa [{OK
https://m.edsoo.ru/7f41¢c97c¢




Uroro no pazneny 4
Paznen 4 KBAHTOBASI ®PU3UKA
41 DJIEeMEHThI KBAHTOBOM 6 bubmuorexa [{OK
’ OITUKHU https://m.edsoo.ru/7f41¢97¢c
bubnunorexa [IOK
4.2 Crpochnue atoma 4 https://m.edsoo.ru/7f41c97¢c
but6mmoreka [IOK
4.3 A
TOMHOE A1PO > https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 15

Paznea 5.2OJIEMEHTBI ACTPOHOMMUU N

ACTPO®U3NKU

5.1

DneMEHTHI aCTPOHOMUY
U acTpoU3UKU

7

1

but6moreka [IOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny

7

Pa3znea 6.OBOBIIAIOIIEE ITIOBTOPEHUE

6.1 Oo6o0maromiee 4 bubnuoTexa [{OK
' [IOBTOPEHUE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero KoHTpoabnbIe IlpaxTHaecKHe U3yYeHUs oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypesI
®dusuka — Hayka o
| npupoje. Hayunsie metonst { 05.09 bu6nuorexa [IOK
IO3HAHUS OKPYXKAOIIETO https://m.edsoo.ru/ff0c32e2
Mupa
Poxw 1 mecTo pusuku B
¢dbopmupoBaHUU
) COBPEMEHHOU HayYHOU . 08.09 bu6muoreka [IOK
KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKOU
NEeATEIbHOCTH JTI0IEH
MexaHnueckoe JBUKEHUE.
OTHOCUTENBHOCTD
3 MEXaHUYECKOTO IBUKCHUS. 1 12.09 Bubmrorexa [IOK
https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTb,
yCKOpEHHue
4 PaBHOMEpHOE { 14.09 bubnmoreka [JOK
MPSMOJIMHEHOE ABUKECHHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE { 1909 bu6nuorexa [IOK

MIPSMOJIMHEHOE IBUJKECHHE

https://m.edsoo.ru/ff0c372e




CB0OOIHOE TTaCHUE.

bubnunorexa [IOK

6 YckopeHue cBOOOTHOTO 22.09
P A https://m.edsoo.ru/ff0c39¢cc
MaJICHUs
KpuBonuueliHoe 1BUXKEHHE.
7 JIBr>keHME MaTepralbHOM 26.09 bubmorexa OK
p ' https://m.edsoo.ru/ff0c3ada
TOYKH IO OKPYKHOCTHU
[IpuHUKIT OTHOCUTENBHOCTH
g I'anunes. UnepuuanbHele 29.09 bu6nunorexa [IOK
cuctemsl orcuera. [lepBaliit ' https://m.edsoo.ru/ff0c3be8
3akoH HprotoHa
Macca tena. Cuna.
9 [TpuHUIMI cynepno3uuu 03.10 bu6nunorexa [IOK
cui. Bropoit 3akoH HerotoHa ' https://m.edsoo.ru/ff0c3be8
JUIS MATEPUATIBHOW TOUKHU
10 Tperuit 3axoH HeroToHa 114 06.10 bu6nuorexa [IOK
MaTepUAIbHBIX TOYEK ' https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO
1 TsiroteHus. Cuiia TSHKECTH. 10.10 bubmuoTexa [{OK
IlepBasg kocMuueckas ' https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
12 Cuna ynipyroctu. 3aKoH 13.10 bu6nuoreka [IOK
I'yka. Bec Tena ' https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunment
Tpenus. Cuia
13 P 17.10 but6mmoreka [IOK

COTIPOTHUBIICHUS TPU
JBUKEHUU TEJa B )KUIKOCTH

https://m.edsoo.ru/ff0c3{76




WK Ira3c

14

[ToctynarensHoe 1
BpalaTCIbHOC ABUIKCHUC
abCONIIOTHO TBEPOTO TeEA.

Mowmenrt cuibl. [lneyo cuibl.

VYcnoBus paBHOBECUS
TBEPJIOTO Tena

20.10

but6moreka [IOK
https://m.edsoo.ru/ff0c41a6

15

NMnynbsc MmaTepuaibHOU
TOYKHU, CUCTEMBI
MaTepualbHbIX TOUEK.
Nmnynbe cumbl. 3akoH
COXpaHEHUsI UMITYJIbCa.
PeakTuBHOE IBUXKCHUE

24.10

bubnunorexa [IOK
https://m.edsoo.ru/ff0c43d6

16

PaGora 1 MOIITHOCTH CHJIBL.
Kunernueckas aneprus
MarepuaibHON TOYKH.
Teopema 00 n3mMeHEeHU N
KUHETHUYECKON SHEPTUH

27.10

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

17

[ToreHmansHas 3HEPTHS.
[ToreHnmanbHas SHEPrUst
ynpyro aehopMHUpPOBaHHOK
npyxuHbl. [loreHuunanbpHast
SHEprus Tela BOIU3H
MOBEPXHOCTU 3eMIIH

10.11

but6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IlorennmanbpHele U
HEIOTEHINAJILHBIE CHJIBL.
CBsi3b pabOTHI

14.11

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢c




HEMOTEHIIUATBHBIX CUJI C
W3MEHEHUEM MEXaHUYECKON
SHEPTUH CUCTEMBI TEl.
3aKOH COXpaHECHUS
MEXaHUYECKON IHEPTUHN

19

Jlaboparopnas pabota
«Hccnenosanue cBsa3u
paboThI CUIIBI C U3MEHEHHEM
MEXaHUYECKOW SHEPTUH Tela
Ha TpUMepe PacTsHKEHUs
PE3UHOBOTO JKT'yTa)

17.11

20

Kontponbnas padota mo
teme «KnHemartuka.
Jnaamuka. 3aKOHBI
COXpAHEHHUs B MEXAHUKE

21.11

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-
KUHETHUYECKON TEOPHH.
bpoyHOBCKOE IBHKEHUE.

Auddysus

24.11

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U
B3aUMOJCUCTBHUS YaCTHIL
BelecTBa. Moaenu
CTPOEHUS Ira30B, XKUIKOCTEU
U TBEPABIX TEI

28.11

23

Macca monexy:.
KonuuectBo BeriecTsna.

01.12




[TocTostHHass ABoraapo

24

TermnoBoe paBHOBECHE.
Temnepatypa u eé
n3mepenue. [lkana
temrneparyp Llenbcus

05.12

25

Wneanpueiii raz B MKT.
OcnoBHoe ypaBHenne MKT

08.12

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcoiroTHas TeMIiepaTypa
Kak Mepa cpeliHeu
KUHETHYECKON SHEPrUn
ABHUKCHUS MOJICKYIJI.
YpaBHeHue Menpeneena-
Kunaneitpona

12.12

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon /lampToHa. ['a30BEIC
3aKOHBI

15.12

28

JlaboparopHnas pabota
«Hccnenosanue
3aBUCUMOCTH MCKIY
napaMeTpamMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

19.12

29

N3onporiecchl B naeanbHOM
rase u ux rpaguueckoe
Hpe,Z[CTaBHCHI/Ie

22.12

but6moreka [IOK
https://m.edsoo.ru/ff0c570e

30

BuyTpennss sneprus
TEPMOANHAMHUYECKOI
CHCTEMBI U CIIOCOOLI €6

26.12

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952




n3meHenus. Konuuectso
TEIUIOTHI U paboTa.
Buytpennsis aneprust
OJTHOATOMHOTO HUJI€aTbHOTO
rasa

bubnunorexa [IOK
31 Buner Tenmnonepenaun 29.12
a pei https://m.edsoo.ru/ff0c5¢36
VnenpHast TENI0EMKOCTE
Benrectsa. KoiuuecTso
32 TEIIOTHI IIPH 09.01 bubmmorexa LIOK
p ’ https://m.edsoo.ru/ff0c5¢36
TeIIonepeaaye.
AnmabaTHbIH mporiece
[TepBoIii 3aK0H
TEPMOJIMHAMUKH U €r0 bu6muoreka [IOK
33 12.01
[IPUMEHEHUE K https://m.edsoo.ru/ff0c5efc
u30IpoIeccam
HeobOpatumocTs nporieccon
34 B rIpupoae. Bropoi 3akoH 16.01 bubmmorexa LIOK
pHpoE. p ’ https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunmun nevictBus u KI1/] 19.01 bu6muoreka [JOK
TEIUIOBON MAalllUHBI ' https://m.edsoo.ru/ff0c600a
36 wuxn Kapno u ero KII/] 23.01
37 DKosorudeckue mpoodIeMbl 26.01
TETUIOIHEPTETUKH
O000611aroIui ypo
18 AIOIUN YPOK 30.01 bubmuorexa [{OK

«MonexynsipHas pU3MKa.

https://m.edsoo.ru/ff0c6938




OCHOBBI TEPMOAMHAMHUKH )

Kontponbhas padora mo
teMme «MoutekyisipHas

but6mmoreka [IOK

39 02.02
¢u3uka. OcHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKH
[Tapoo6pazoBanue u
40 KoHJleHcauus. Vicnapenue u 06.02 buomorexa HOK
ACHEATIL P ' https://m.edsoo.ru/ff0c63b6
KHUIIEHUE
AOcomoTHAS 1 Eubs 1OK
noIMoTeKa
41 OTHOCHTEJIbHAS BJIAKHOC 09.02
THOCHTCIRHA BT }KHV b https://m.edsoo.ru/ff0c64d8
Bo3ayxa. HacelenHnsiil map
Tsépnoe terno.
Kpucrannmyeckue n
amop(dHsbie Tena.
42 AHI/II;((I))T OMusl CBOMCTB 13.02 bubmorera [IOK
P ' https://m.edsoo.ru/ff0c65f0
Kpuctaos. XKuakue
kpuctaiasl. CoBpeMEHHbIE
Marepuabl
[InaBnenue u
43 KpucTaymu3anus. Y neabHast 16.02 bubmuoteka [JOK
TEIUIOTA TUIABJICHUS. ' https://m.edsoo.ru/ff0c6708
CyOmumarys
44 YpaBHEHHE TEIIOBOTO 20.02 bu6muoreka [IOK
OanmaHca ' https://m.edsoo.ru/ff0c6820
45 DJeKTpu3aIus Ted. 27.02 bu6muoreka [IOK

Dnektpuyeckuii 3apsa. [Ia

https://m.edsoo.ru/ff0c6bce




BHJIA DJIEKTPUUECKUX
3aps0B

[IpoBOIHUKH, TUBTIEKTPUKU
U TIOJTyTIPOBOJHUKHU. 3aKOH

but6moreka [IOK

46 01.03
COXpaHEHUs https://m.edsoo.ru/ff0c6bec
AIEKTPUUECKOTO 3apsiaa
B3aumoneiicTBue 3apsaoB.
47 3akon Kynona Toqef:{HLH‘/i 05.03 bubmorera [IOK
Y . ' https://m.edsoo.ru/ff0c6ced
ANEKTPUUECKUHN 3aps]l
Hanpspoxk€aHocThb
AIEKTPUUECKOTO TOJIS.
48 [IpuHIIMD cynepno3uuun 12.03 bubmorera [IOK
prr Hep E[ ' https://m.edsoo.ru/ff0c6df2
ANEKTPUUECKUX TOJICH.
JInHny HanpsHKEHHOCTH
PaGora cun
49 3IEKTPOCTATHUECKOTO MOJISI. 1503 bubnmoreka [JOK
[Torenuuan. Pa3zHocTh ' https://m.edsoo.ru/ff0c6f00
MOTEHIMAJIOB
IIpoBOHMKY U AUDIIEKTPUKHU
50 B JIEKTPOCTATUYECKOM 1903 bubmuoteka [JOK
nosne. Juanexkrpuueckas ' https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
51 DNEeKTPOEMKOCTb. 02.04 bu6muoreka [IOK
Kounnencarop ' https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTh TIOCKOTO
57 p 05.04 but6mmoreka [IOK

KOHJEHCcaTopa. DHeprus

https://m.edsoo.ru/ff0c72¢c0




3apSAKCHHOT'O KOHACHCATOpa

53

Jlaboparopnas pabota
"U3mepenue
ANEKTPOEMKOCTH
KOHJeHcaTopa"

09.04

54

[Tpuniun nercTBus u
MIPUMEHEHHE
KOHJIEHCATOPOB,
KOIHUPOBAJIBLHOTO anmnapara,
CTPYHHOTIO IIPUHTEPA.
DJIeKTpocTaTU4YecKas
3allUTa. 3a3eMJICHHE
AIEKTPONPUOOPOB

12.04

55

DNEKTPUUYECKUH TOK,
YCIIOBUS €TO
CYLIECTBOBAHHS.
[TocTostHubIM TOK. Cuna
Toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma
JUTSl y4acTKa LETH

16.04

56

IlocnenmoBarensHOE,
MapajuieJIbHOE, CMEIIaHHOE
COEMHEHHE NTPOBOJHUKOB.
Jlaboparopnas pabota
«M3ydyeHne CMEIIaHHOTO
COEIUHEHUS PE3UCTOPOBY

19.04

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaGora 1 MOLIHOCTE

23.04

bubnunorexa [IOK




3IEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/ff0c7838

58

3akon OMa 1t MOJTHOM
(3aMKHYTOM) 3JIEKTPUYECKOM
uenu. Koporkoe 3aMbIkaHue.
Jlaboparopnas pabota
«3mepenune DJ1C
MCTOYHUKA TOKA U €ro
BHYTPEHHETO
COTIPOTHBIICHUS»

26.04

bubnunorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs
MIPOBOIUMOCTH TBEPIBIX
METAJIOB. 3aBUCUMOCTD
COTIPOTHBIICHUS] METAJIIIOB
OT TEMIIepaTyphI.
CBepXIpoBOIUMOCTh

30.04

60

DJIEKTPUYECKUI TOK B
Bakyyme. CBoiicTBa
DJIEKTPOHHBIX ITyYKOB

03.05

61

[TonynpoBogHUKH, UX
coOCTBEHHAS M IPUMECHAs
npoBoaANMOCTb. CBOMCTBA
p—n-niepexona.
[TonynpoBOHUKOBBIE
npubopsI

07.05

but6moreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUI TOK B
pacTBOpax U pacruiaBax

10.05

but6moreka [IOK
https://m.edsoo.ru/ff0c82ba




3EKTPOJIUTOB.
DNEKTPOIUTHYECKAS
Jaycconnanus. JIeKTPOIn3

DJNEeKTpUUYECKHUN TOK B ra3ax.

63 CamocTosTebHBIN U . 14.05 bubmuorexa [{OK
HECAaMOCTOSATEIbHBIN ' https://m.edsoo.ru/ff0c84ae
pa3psa. Mounnus. [1nazma
DnexkTpuueckue Npudopsl U
YCTPOMCTBA U UX

64 IIPAaKTUYECKOE IPUMEHEHUE 1 17.05 bubmorexa [OK

' ' https://m.edsoo.ru/ff0c86fc
[IpaBuna TeXHUKH
0€e30MacHOCTH

65 O6o06maromuit ypok . 2105 bubnmoreka [JOK
«INEKTPOIUHAMUKAY ' https://m.edsoo.ru/ff0c88be
KonrponsHas padora no
TeMe «DJIEKTPOCTaTUKA. Bu6 OK

66 [TocTostHHBIM 1 24.05 nosmorexa Il

. https://m.edsoo.ru/ff0c8a8a
3JEKTpUYECKU TOK. TOKHU B
pa3INYHBIX cpeaax»
PesepBHBIii ypOK. Bu6 OK
67 KonrpomnsHas padora no 1 28.05 nomotexa I
" " https://m.edsoo.ru/ff0c8c56
Teme "DIeKTpoIuHaAMUKa
PesepBHBIii ypOK. Bu6 OK
68 O6o06maronuit ypok mo 1 31.05 nosmotexa I

TemaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢
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11 KITACC

DJIeKTpOHHbIe HH(ppoBbIE

Jlara
oOpa3oBaTe/ibHbIE
Kosn4yecTBo 4acoB U3yYeHUs
Ne T pecypcebi
eMa ypoka

n/n P

KonTpoJbHbIe IIpakTHyeckue

Bcero
padoThI padoThI
[TocTosiHHBIE MATHUTHI U UX

1 B3auMoJieicTBHE. MarHuTHOE II0JIE. { 05.09 bu6mmoreka [IOK
BekTop MarHuTHOM MHIAYKLIMH. ' https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIWU
MaruutHoe 1noJie MPOBOIHUKA C

) TokoM. OnbIT Dpcrena. { 08.09 bubnnorexka HOK
BzaumopeiicTBue NpoOBOAHUKOB C ' https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabora «3yueHnue

3 MAarHUTHOTO IT0JIS KaTYIIKU C 1 1 12.09 bubmmorexa IOK

v ' https://m.edsoo.ru/ff0c98fe
TOKOM)»
JleficTBMe MarHUTHOTO IOJIS Ha
MPOBOAHUK ¢ ToOKOM. Cuita Ammepa.

4 JlaGopaTtopHnas pabota { ! 14.09 bubnnorexka HOK
«Hccnenosanue nericTBUSA ’ https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)»

5 JleficTBe MarHUTHOTO IOJIS Ha 1 19.09 bu6mmoreka [IOK




JBWXKYILYIOCS 3aPSKEHHYIO
yactuny. Cuina Jlopenia. Pabota
cunel JlopeHa

https://m.edsoo.ru/ff0c9df4

DneKTpOMarHuTHasi UHIYKIHSL.
IToTok BEKTOpa MarHUTHOMN
uHaykuuu. J/1C nnaykuuu. 3aKoH
JNEKTPOMAarHUTHOM MHIYKIIUU
®dapanes

22.09

JlaboparopHnas paboTa
«HccnenoBanue siBICHUS
3JIEKTPOMArHUTHON WHIYKIIUH»

26.09

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SBNEHUE
camounaykiuu. J/C
CaMOMHIYKIMHU. DHEPrHst
MAarHUTHOTO TOJISl KaTYIIKH C
TOKOM. DJIEKTPOMArHMTHOE M0JIE

29.09

Bbubmmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTponucTBa U UX
IIPUMEHEHHUE: ITIOCTOSIHHBIC
MarHMThI, 3JIEKTPOMAarHuThI,
JNEKTPOABUTATENb, YCKOPUTEH
JJIEMEHTapHbIX YaCTHII,
WHAYKIIMOHHAs TI€Yb

03.10

10

O6o0matromuii ypok «MarautHoe
nose. DIEeKTpOMarHuTHas
WUHTYKITUSD

06.10

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHnTpoinbHas pabota mo Teme

10.10

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




«MaruuTtHoe noiJe.
DNIeKTpOMAarHuTHasE MHIYKIUSD)

12

CB00OoIHBIE MEXaHUYECKHE
Kosiebanus. 'apMoHnUuecKue
KoJieOaHus. Y paBHEHUE
rapMOHUYECKUX KOJICOaHMA.
[IpeBpaiienue sHepruu

13.10

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopartophas pabota
«HccnenoBanue 3aBUCUMOCTH
nepuoja MajbIx KoJieOaHuid rpy3a
Ha HUTH OT JUIMHBI HUTH U MacChI
rpy3a»

17.10

14

KonebarenpHbIN KOHTYP.
CB00oIHBIE AIIEKTPOMArHUTHBIE
KOJIeOaHUs B UAECaIbHOM
K0JIeOAaTETbHOM KOHTYpE. AHAJIOTHS
MEXIy MEXaHUYECKUMU H
AJIEKTPOMArHUTHBIMH KOJICOaQHHSIMHU

20.10

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTUU B UI€aTbHOM
K0JIe0aTeIbHOM KOHTYpE

24.10

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyxarIMX
KoJeOaHusX. BeiHY)ICHHBIC
MeXaHWUECKHE KoJieOaHus.
Pe3onanc. BeinyxneHHbie
3JICKTPOMArHUTHBIC KOJICOAHMS

27.10

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




17

IIepeMeHHBIH TOK.
CunycouganbHbIN EpEMEHHBIN
TOK. MOIITHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U AEHCTBYIOIIECE
3HAYCHHUE CHUJIBI TOKA M HAIIPSLKECHUS

10.11

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaayda u moTpediaeHue
ANIEKTPUYECKOU SHEPTUU

14.11

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE AIEKTPUUYECKOTIO
3BOHKA, TEHEpaTOpa MePEMEHHOTO
TOKa, JIMHUH AJIEKTpornepeaad

17.11

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPU
IIPOU3BOACTBE NIEKTPOIHEPTUU.
Kynbrypa ucnons3oBanus
ANIEKTPOIHEPTHH B TOBCEAHEBHON
KU3ZHU

21.11

21

Mexanunueckue BOJIHEI, YCJIOBUSA
pacnpoctpanenus. [lepuos.
CkopocTb pacnpocTpaHeHHs U
JuinHa BosiHbL. [lonepeunsie u
IPOJOIbHBIE BOJIHBI

24.11

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

28.11

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

3HCKTpOMaFHI/ITHBIC BOJIHBI, UX
CBoOMCTBa U cKOpoCTh. [lIkana

01.12

Bbubnmunoreka [IOK
https://m.edsoo.ru/ff0ccfe0




SJICKTPOMATrHUTHBIX BOJIH

[TpuHIUTIBI paIUOCBSA3U U

24 TeneBuAcHusA. Pa3Butue cpeacts 05.12
cBs3u. Pagnosiokanust
’5 Kontponbnas padota «Konebanus 08.12 bubnnorexka HOK
¥ BOJHED» ' https://m.edsoo.ru/ff0cc6f8
[IpsamonuHeHOE pacripoCcTpaHEHUE
%6 CBETa B OJIHOPOJIHOM Cpeie. 12.12 bubnuorexa [JOK
Todeunblii ICTOYHUK cBeTa. JIyu ' https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeTa. 3aKOHbI Bu6 OK
nOIMoTeKa
27 oTpakeHus ceta. [loctpoenne 15.12 1
. https://m.edsoo.ru/ff0cd4e0
M300paXKeHUI B MJIOCKOM 3epKalie
[Ipenomnenue cpeta. [lonHoe
)8 BHYTPEHHEE OTpaKCHUE. 1912 bubnmoreka [JOK
[IpenenbHbIi yrol MOJIHOrO ' https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPaKEHUS
29 JlaboparopHnas pabota «3mepenue 2912 bubnmoreka [JOK
TOKAa3aTeIIs MPEIIOMIICHUS CTEKIIA» ' https://m.edsoo.ru/ff0cd67a
JIunzsl. [TocTpoenue nu3odpaxeHuit
30 B uH3e. DopMyra TOHKOM JIMH3BI 26.12 bubmorexa [IOK
- POPMY, ' ' https://m.edsoo.ru/ff0cddle
YBenuyeHue JuH3bI
JlaboparopHas paboTa
31 «HccnenoBanue CBOMCTB 29.12
U300paXKCHHIA B TUH3AX)
32 Hucnepcus cera. CroxXHbIM cOCTaB 09.01




6emnoro csera. Lser. JlaboparopHas
pabota «Habmonenue aucnepcun

CBETa»
1 Wntepdepenmus ceera. Judpakuus 1501 bubnuoreka [JOK
cBeta. [ludpaknuonnas pemeérka ' https://m.edsoo.ru/ff0ced22
[TonepeyHOCTh CBETOBBIX BOJIH. bubnnorexka HOK
34 16.01
[Honmapuszanus ceera https://m.edsoo.ru/ff0cf02e
Onrtruueckne mpudopsl U
35 YCTPOMCTBA U YCIIOBHS UX 19.01
0e301macHOTO TPUMEHEHUS
['panuIbl MPUMEHUMOCTH
36 KJIaCCHUYE€CKOM MEXaHUKH. 23.01 bubnuorexa [JOK
[Toctynarel cienranbHON TEOPUU ' https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCHUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMeJICHHUE 26.01 bubmorexa HOK
AHOBP ' g ' https://m.edsoo.ru/ff0cfad2
BPEMEHHU U COKpPAILEHUE JITTHHBI
DHEprus U UMIYJIbC
18 PEAATUBUCTCKON YacTUIbl. CBS3b 30.01 bubnmoreka [JOK
MacChl C SHEPTUEH U UMITYJIbCOM. ' https://m.edsoo.ru/ff0cfc68
DHeprus moKost
KonTtponbhas padora «OnrTuka.
39 OCHOBBI cIElIMATBHOM TEOPUHU 02.02 bubmorexa HOK
1 P ' https://m.edsoo.ru/ff0cf6£0
OTHOCHUTEIIbHOCTH)
®otonsl. Dopmyna I1nanka.
40 pMYy. 06.02 bubmuorexa [JOK

DHeprus U UMIysbCc GoToHa

https://m.edsoo.ru/ff0cfel16




OTKpbITHE U UCCIIEIOBAHUE

Bbubnmuoreka [IOK
41 otoaddexra. OnbiThl A. I'. 09.02
¢ o https://m.edsoo.ru/ff0ctfc4
CroneroBa
3akonHbl poToddexTa. YpaBHEHUE
42 3ﬁHMTe§I)Ha fs)lq)q)OToa(bgeKTa 13.02 bubmorexa HOK
A : ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorospdexra
Hasnenue cBeta. OnwiTh I1. H. Eu6 110K
nonMmoTeka
43 JleGeneBa. XuMHUYECKOE JICHCTBUE 16.02
A A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTBa u
MPaKTUYECKOE MPUMEHEHHUE:
44 p P 20.02
doToreMeHT, POTONATUHK,
COJTHEYHast OaTapesi, CBETOIUO/T
45 Pemenue 3aja4 o teme 27.02 bubnuorexa [JOK
«INeMEeHThI KBAHTOBON ONITHKH» ' https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbBITEI
46 Peszepdopna no paccesauro a- 01.03 bubnnorexka HOK
yacrtull. [Inanerapnas monueinn ' https://m.edsoo.ru/ff0d091a
aToma
bu6mmoreka [IOK
47 IToctynater Bopa 05.03
4 P https://m.edsoo.ru/ff0d0afa
Wzny4yenue u norsomnieHne GOTOHOB
43 IIPU IIEPEXOJE aTOMa C OJTHOIO 12.03 bubnuoreka [JOK
YPOBHS SHEPTUHU Ha APyrou. Buabl ' https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
49 BoiHoBEIe ¢BOMCTBA YaCTHIIL. 15.03 Bbubnmmoreka [IOK




Bomnsl ne bporins.
KopmyckynsapHo-BoJIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYXICHHOE H3JIy4CHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATUOAKTUBHOCTH.
OmnsiThl Pesepdopra mo
OIIPEJIETICHNIO COCTaBa
PaTMOAKTHBHOTO U3TYICHHS

19.03

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
u3ilydeHus. BnusHue
PaavOaKTUBHOCTH HA KUBBIC
OpPraHU3MBI

02.04

52

OTKpBITHE IPOTOHA U HEUTPOHA.
W3zotonsl. Anbda-pacna.
DJIEKTPOHHBIN U TO3UTPOHHBIN
Oeta-pacnan. ["'aMma-u3mydeHue

05.04

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B sI/IpE.

S nepHblie peakuuu. AnepHslii
peakrop. IIpobiembl, mepcrneKTUBEI,
JKOJIOTMYECKUE aCIEKTHI IAEPHOU
SHEPIreTUKU

09.04

Bbubnmuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJIEMEHTAPHBIE YaCTUIIBI.
OTKpBITHE TO3UTPOHA. METO b1
HAOJIOICHUS ¥ pEerUCTpaliu
3JEeMEHTapHbIX Yactull. Kpyribri
cron «DyHIaMeHTalbHbIE
B3auMozencTBus. EquacTBO

12.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38




¢du3nUecKoil KapTUHBI MUPa

55

Bun 3Bé3qnoro Heboa. Co3Be3aus,
SIPKUE 3BE3/bI, IUTAHETHI, UX
BuauMoe asmxenne. CoaHeuHas
crucTrema

16.04

56

Comnure. CotHeyHas aKTUBHOCTE.
Wcrounuk sneprun ConHua u 3B€31

19.04

57

3BE3BI, X OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/BI TTIaBHOU
MoclieI0BaTeIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. COBpeMEHHBIE
MMpEaACTaBICHUA O IPOUCXOXKICHUN
u sBomony ConHIa U 3BE3]

23.04

58

Mieunsii [yt — Hamma
lNanaxruka. Ilonoxxenue u
nemxkenne Comnnna B ['anakTuke.
lNanaxtuku. YE€pHbIe OBIPHI B Apax
raJIaKTUK

26.04

59

Bcenennas. Pa3Oeranue ranakTuk.
Teopus bosboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

30.04

60

Hepermennsie npo0iaembl
ACTPOHOMHHU

03.05

61

KoHnTtposbHas padota «DJI€eMEHTHI
ACTPOHOMHMH U acTPOUZUKH»

07.05




62

Ob6o6maromuit ypok. Pois pusuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOMN 1
ATUYECKOH chepax NesITeIbHOCTH
YyeJIoBeKa

10.05

63

O6o6mmarmuit ypok. Pois u Mmecto
(GU3UKY U aCTPOHOMHUH B
COBPEMEHHOM HayYHOU KapTUHE
Mupa

14.05

64

Ob6o06maromuit ypok. Posb
(bU3HYECKON TEOpUH B
(OpMHPOBAHUY TIPE/ICTABICHUI O
(bU3HYECKOI KapTHHE MUpPa

17.05

65

Ob6o06maromuit ypok. Mecto
¢buznyecKoil KapTUHBI MUpPA B
001IeM psiay COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUIN O IPUPOJIE

21.05

66

Pe3epBHbIil ypok. MarHutTHoe moJie.

DNeKTpOMarHuTHas WHIYKITUS

24.05

67

PesepBubliil ypok. Ontuka. OCHOBBI
CIielIMaIbHON TEOPUU
OTHOCHUTEIIbHOCTH

28.05

68

Pesepnblii ypok. KBanrosas
¢u3uKa. DIeMEeHThl aCTPOHOMUH U
acTpou3uku

31.05

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOINYECKOE OBECIHEYUEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

npouecca

VY4eOHO-MEeTOANYECKUN KOMIUIEKT, UCIIONB3YEMBIN [Tl peanu3anun pabodei mporpaMMbl:
1.®u3uka. Paboune nporpammel. IIpeamernas nunusi yueOHukoB cepun "Kmaccuueckuit kypc". 10-11
KJ1acchl: yue0. mocooue s oo1eoOpa3oBaT. opranu3anuii: 6a3oBbiid 1 yrayos. yposuu / A.B. Illatanuna.
— M.: ITpocsemienue, 2018.
2.®uzuka. 10 kmacc: yueb. a1 o0uieoOpa3oBar. opraHu3alyil ¢ Mpujl. Ha 3JIEKTPOH. HOCUTENE: 0a30BbIi
ypoenb / [I'.5. Msaxumer, b.b. byxosues, H.H. Corckuii; mox pen. H.A. IlapdentbeBoit. — M.:
ITpoceemienune, 2014.
3.®usuka. 11 kmacc: yueb. 11 o6nieoOpa3oBat. opraHu3aldii ¢ MPUI. Ha 3JIEKTPOH. HOCUTeNe: 0a30BbIi
ypoBenb / I'.f. Msxumes, b.b. bByxosues, B.M. Uapyrun; nmox pen. H.A.IlappentoeBoii. — M.:
[Ipocsemenue, 2014.
4.Coopuuk 3amad mo ¢usuke. 10—11 wmaccel: mocobue s ydammxcs oOrieo0pa3oBar. yUpeKICHUIA:
6a30BbIi 1 poduasHEI ypoBHH / H.A. [TapdentreBa. — M.: [IpocBemenue, 2010.
5.0usnka. "KOHCTpYKTOp" CaMOCTOSTENBHBIX M KOHTPOJBHBIX paboT. 10—11 kmaccel: mocobue st
yuutenet oOmieoOpaszoBar. yupexaenuit / C.M. Anapromeukun, A.C. CnyxaeBckuit. — M.:
[Ipocsemenue, 2010.
6.Duzuka. Iloypounsle pa3pabotku. 10 kmacc: mnocobue st oOmieoOpa3oBaT. OpraHu3anuvil /
IO0.A. CaypoB. — M.: IIpocsemienune, 2015.
7.®usuka. [loypounsie pa3padoTku. 10 kiacc: mocobue st obmieoOpa3oBaT. opranu3anuii: 6a3oBbIil U
yrayout. ypoau / FO.A. Caypos. — M.: IIpoceenienue, 2017.

Jlureparypa:
1.denepanbhblii 3akoH OT 29.12.2012 Ne 273-®3 "O6 obpazoanuu B Poccuiickoit denepanmn".
2.01'0C COO (YTBepxknaeH npukazoM MunucrepcTBa oOpazoBaHus U Hayku Poccuiickoit @enepanuu ot
17 mas 2012 1. Ne 413).



3.®usuka. 3amaunuk. 10-11 xi.: mocobue s obmeobpazosat. yupexaeHuit / A.Il. PeimkeBua. — M.:
Hpoda, 2015.
4.Coopnuk 3ama4 o ¢usuke: 10—11 kmacesr / O.U. I'pomiieBa. — M.: U3gatensctBo "Dx3amen”, 2015.
5. TemaTnueckue KOHTPOJIbHBIE U CaMOCTOsTENbHbIE paboThl Mo ¢usuke. 10 kmacc / O.U. 'pomnena. —
M.: U3nareabcTBO "DOx3amen", 2012.
6.TemaTuueckrie KOHTPOJIbHBIE M caMOCTosATeNbHbIE paboThl no ¢usuke. 11 kimace / O.M. 'pomueBa. —
M.: U3nareabcTBO "DOx3amen", 2012.
7.KauecTtBeHHbIe 3a/1aun 1o (usuke B cpeaneit mkose. [Tocooue mis yuureneit / M.E. TynbuuHCcKul. —
M.: ITpocsemienue, 1972.
Texnuueckue cpeacTsa 00ydeHUs U HATJIsIHbIE TOCOOUS:
1.TCO (xomnproTep, MyJIbTUMEIUWHBINA IPOEKTOP, IKPAH)
2. Tabmuup (7xan — 11ki1)
3.KoMIIeKT 351eKTPOHHBIX TOCOOHI 10 KypCy (hU3UKU
4.HaGop yueOHO-MI03HABATENbHOM TUTEPATYPHI
5.InmakTnyeckuii MmaTepuan
6.060pynoBanue s MPOBEACHUS Ja00OPATOPHBIX PaboT
7.060pynoBanue AJs1 MPOBEACHUS JEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA
8.CrpaBOYHUKHU U SHIUKIONEANH MO (PU3UKE U ACTPOHOMUU

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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