MHHHUCTEPCTBO MPOCBEIIEHUS POCCUICKOM ®EJEPAIIIN
MyHununajabHoe Ka3éHHoe 00meo0pa3oBarTeabHoe yupexaenue « Cpennss
o0meoOpa3oBaTebHad mMKoaa Ne 8
Anvmunnctpanus KpacHorsapaeiickoro MyHMIMNaJabHOT0 OKPyra

CTaBponoJibcKoro Kpas

MKOY COII Ne8
PACCMOTPEHO COI''TACOBAHO VTBEPXJEHO
ITencoeToM MKOV 3am. mHpekIgpano YBP  Jlupekrop MKOY COIILI
c:om:/vos P Y DS, Ne§ /
S TAALATAT 777 7
‘ em’gl%”g -A CHEG: é//7CMMampeHR0
[194-3] oe2%> G874 2 [194-3] ot «29» 08 2024 r.
| ROOA
"?.3‘2‘9;41 %)

PABOYASI [IPOTPAMMA
(ID 5885529)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

s ooyuarormmmxest 10-11 kmaccoB

c. Imurpuesckoe ,2024 rop.



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMI K pe3ysbTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ yuéroMm enepalibHON pabodeil mporpaMMbl BOCHUTAHUS U
KOHIIEMINK TpenofaBaHus ydeOHoro mnpeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peaANU3yIOIIUX OCHOBHBIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmmxcsa 10-11 kmaccoB mnpu
oOyueHnu ux ¢u3uKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-ACSATEIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBercTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTaM
oOyueHus, a TAaKKE YUYUTHIBAET HEOOXOIMMOCTb PEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeameTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3y4YEeHHs] (PU3MKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHUsl, IJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (DU3HMKHU: JTUYHOCTHBIE,
MeTanpeIMETHbIE, IPEAMETHBIE (Ha 6a30BOM ypOBHE).

[Tporpamma 1o (pusmke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHMS Kypca (PU3nMKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e coJlepikaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BBICTYIAs B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CyIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir uW actpoHomued. Mcmonb3oBaHHE W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METO/I MO3HAHUS NP BHINIOJHEHUU UMU Y4€OHBIX HCCIEIOBaHUM.

B ocHOBYy kypca (usnku i1 ypOBHS CpeaHEero ooiiero oOpa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepHall U3 BCEX pa3jienoB (U3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIICCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHIECKUMU TTPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke O00CYXKICHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TeOpHH ((POpPMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHAaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHH, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3UKUA pPean3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbIE B mporpamme no ¢usuke oObeIUHEHBI B OOIIMUMA CIMHCOK YYEHUYECKUX
paKkTUYECKUX padoT. BeiaeneHne B yka3aHHOM MepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM  oOecreynBaeTCs  OBJIAJCHUC
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM N1t pacyE€THBIX 3a/a4 MPUOPUTETOM SIBISIFOTCSL 33Jla4yd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETpUpys 3HAHUS W3
pa3HbBIX pa3nesoB. /[ KauyeCcTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISIFOTCS 3a/IaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHUYECKOMY OOECIEUCHUI0 Y4YeOHOro Ipolecca 0a30BbIi ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OO0OpYAOBAaHWE JJIS BBITIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
NPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIeYMBaeT IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX MPAKTUYECKUX padboT
dbopMupyeTCs B BUJE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTHYecKne KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opmMupoBaHue wHHTEpeca M CTPEMJICHHS OOyYAOMIMXCA K HAYIHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanme yMeHuUW OOBSCHATH SIBJICHHS C HCIOJIb30BAaHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O pONM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce u3yueHus Kypca GU3MK1 Ha YpOBHE CPETHETO O0IIero 00pa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUECKo MOJIENH, aJIEKBAaTHON YCIOBUSIM 3aJ1a4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3MYECKUX SKCIIEPUMEHTOB, aHAIM3a W HHTEPHpPETAluu HH(DOpMAaIHH,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
mpoBeneHusT J1abOpaTopHBIX pPabOT ¥ OMBITOB € YYETOM HMHIAMBHUIYaJbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvkeHue. J[BMKEHHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{[eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KCHUE CHAPSIOB, LICTIHBIC U PEMEHHBIE MTepelayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBmkeHust Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPENEICHUS MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHSL.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEJA, HUMEIOLUIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs yIpyro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTECHIMAIBHBIX CHUJI C M3MEHEHUEM MEXaHMYECKOW JHEPruM CHUCTEMBI TEll.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

WccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHUUYECKOW DHEPrUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uKa 1 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyJl. KonnyectBo BemiecTBa. [locTosinHast ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMXKEHWsS dactul rasa. [llkama
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyecknue yCTpONCTBA W NPAKTUYECKOE IPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
W30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE WM3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamMuueckass cucrema. BHYTpeHHsASI 3HEpPruss TEPMOJAUHAMUYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
DHEPrusl  OAHOATOMHOTO  HIEANBHOrO  rasa. Buael  Temuonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3JyYEHHUE. Y IEIbHASI TEINIOEMKOCTh BELIECTBA.
KosruecTBO TEIIOTH NpH TEIUIONEpEaAye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TeruioBpie  mamuHbl.  [IpUHIUNBL  AEWCTBHS — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPruu (TeMIiepaTypbl) Tela IpH TeIuionepeiaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATES BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JIABJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa miasieHusd. Cyonumarus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOTYYEHUS! COBPEMEHHBIX MaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX

3apsinoB. [IpOBOJHUKHM, TUANEKTPUKU W MOIYNPOBOJHUKU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.
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BsaumopeiictBue 3apsan0oB. 3akoH KyiioHa. ToueuyHbli 3IEKTPUUECKUI 3apsi.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHiun
CYHEPHO3ULIANA IIEKTPUYECKUX MOoJeH. JIMHNM HanpssyKEHHOCTH AIEKTPUYECKOTO
OJISL.

PaGora cun  anekrtpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHUMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuyeckne yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII I€UCTBUS 3JIEKTPOMETPA.

B3anmoenicTBuE HadIEKTPU3OBAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DJIIEKTPOCTATUIECKOM IIOJIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIIEKTPUKY B AJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHZEHCAaTopa OT IUIOIIAIH
IJJACTUH, PACCTOSHUSI MEXAY HUMH U JUJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKAa.
Hctounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpspxenne. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUia W BHYTPEHHEE CONPOTUBIECHUE MCTOYHHKA TOKA.
3axoH Oma 11 OJTHOM (3aMKHYTOM) 3JieKTpuyeckoi nenu. Kopotkoe 3ambIkaHue.

OJIEKTpOHHAas  MPOBOAMUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBJIEHUS] METAJUIOB OT TemrepaTypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

ITonynpOBOIHUKHY. CoOcTBeHHas U IpUMECHast IIPOBOJIMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

11



OnexkTpuyecknuidi TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN U0/, FalbBaHUKA.

Jlemoncmpayuu

W3MepeHne CUJTbl TOKA U HaIIPSKEHHUS.

3aBUCUMOCTh COIPOTHUBJICHHS] LHWJIUHIAPUYECKUX HPOBOJHUKOB OT JUJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHSI M MaTepuania.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH Ccuibl. KoOpoTkoe 3aMblKaHHUe
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHUCHUMOCTB CONIPOTHUBJIEHUS METAJLUIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoi paspsii ¥ IPOBOJMMOCTD BO3yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

N3ydenne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKAa W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenne amexTpoiusa.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usznku 0a30Boro ypoBHsa B 10 Kiacce OCyIIECTBISIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHN, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3myeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIus,
napaboa, rumnepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B XKUBOW mpupoje, auddysus, ocMoc,
TEII0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsT Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TEN, KUAKOCTEW H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IAUCCOLMAINS,
rajibBaHMKa.

l'eoepaghus: BNaXxxHOCTh BO3/AyXa, BETPHI, 0apoOMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHKUE JIBHXKEHUM C HCIOJIb30BAHHMEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MOIIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyrue), JABUTATEIh BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUU
MOJy4YEHUsS COBPEMEHHBIX MAaTE€pUAIOB, B TOM YHCJIE€ HAHOMATEpUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoOMaZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarunutHoe mone. Bekrop marHuTHOM wuHAYKUMH. [IpuHIMO cyneprno3unuu
MAarHuTHBIX MOJiel. JINHMM MarHUTHOM HMHAYKIMU. KapTuHa NUHUNA MarHUTHOM
WHIYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoielicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaITPaBJICHUE.

Cuna Jlopenua, e€ MOaysib U HanpaBJieHUE. [[BU>KEHUE 3apsKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBneHue DNEKTPOMArHUTHOW MHAYKOMU. IIOTOK BeKkTOpa MarHUTHOMU
WHIYKIUU. ODJEKTPOJBIXKYILAsg Ccuia WHAYKUUH. 3aKOH AJIEKTPOMArHUTHOU
nHaykunu Papanes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDIESKTPOABWKYILAS CHJIA HHAYKUAW B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISI KATyIIKH C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.
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TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIUA MarHUTHOTO MOJIA.

B3auMojelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJICKTPOJBHKYIIEH CHJIbI MHAYKIIUM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomeol

N3y4yeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA 2JIEKTPOMArHUTHON UHAYKIIUH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
["apmonnyeckue konedanus. Ilepumon, wacrora, ammumryga u ($aza koieOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npyu raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUu B UJ€ATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroumx KojeOaHUsAX. BrIHYX/I€eHHbIE MEXaHUUECKUE
kosieOanus. Pezonanc. BeiHyKA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemennplii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIPSHKEHUS.

Tpanrcpopmarop. [IponsBoacTBo, mepegadya u MOTpeOICHUE DIECKTPUIECKON
DHEPrur. DKOJIOTMYECKHE PUCKH NPU MPOU3BOACTBE 3JIEKTpo3HEpruu. KymnbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.
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TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, F€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHOM CUCTeMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

Halnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM ) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHnc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, rabopamopnvle pabomuwl

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUil Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHUusT W JUIMHA BOJIHBL. llomepeuHble M TPOJOJIBHBIE  BOJIHBI.
HNuTtepdepenius u nudppaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkana 3meKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHruYecKue YCTpONCTBAa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOGmromieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnrogenue orpakeHus: U NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJO0H H
4acTOTOM KoJieOaHUM.

HccnenoBaHne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
peoMIICHUE, TOJSIpU3aLus, JUPPaKIHs, UHTEpPEepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHui B
IJIOCKOM 3€pKaJe.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroa MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEp(hEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcCIoBUE HaOMIOACHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckue yCTpOWCTBa M NPAKTUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJOMIICHUE CBETA.
OnTtuyeckue mpruodopHI.

[TommHOE BHYTpEHHEE OTpakeHue. Moienb CBETOBOA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerne natepdepeHIIny CBeTa.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.
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[Tomy4yeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomydenue ciekTpa ¢ MOMOIIBIO TU(DPAKINOHHON PEIIETKH.
Habnronenue noasipuzaluy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul
W3mepenue nokasaresns NpeaoMIICHHs CTEKIA.
HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIEHUAIBbHON TEOPHUH OTHOCHUTEILHOCTH

['panunbl  NTPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, ITIPUHIUI OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHH M COKpALICHUE
JUTUHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTHULBI.

CBs13b MacChl C JHEPrUeN U UMITYJILCOM PEISATUBUCTCKOW YaCTULBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3Heprun GOTOHA C €T0 YaCTOTON. DHEPrust
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dbororddexra. YpaBHenue DiinHmreitHa s Gorodrddekxra. «KpacHas rpaHuia
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPaKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®otorh(DHeKT Ha yCTaHOBKE ¢ IMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydyenue u morjomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bujel
crekTpoB. CIIEKTp YPOBHEW SHEPrUu aToMa BOJIOPO/IaA.
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BosHoBbIE cBOlicTBA yactull. Bosnsl ne bpoiis. KopryckynsipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYX/JICHHOE U3IIyUYCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Habnrogenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul
HaOmronenue muHeyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4deHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tomnsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.
S nepHble peakunu. Jlenenue u CUHTE3 sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTalbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U NMPAKTUYECKOE TPUMEHEHUE: JTO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi
HccnenoBanre TpeKoB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

ConHeyHas cucTema.

Cosnne. ConHeuHast akTUBHOCTh. McTounuk sHeprum CoyHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJIacC —
CBETUMOCTB». 3BE3/IbI TJIABHOM I10CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilonmoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky u kBaszapbl. UEpHBIE NBIPHI B sAapax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemKTOBOE M3ITydEHHUE.

Macmtabnas crpykrypa Beenennoid. MeTaranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGmronennss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUH ISl OTIpEIeSICHUs TI0JIOKEHUsSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CEBEPHOIO MOJIYIIAPHS U IPKUE 3BE3/BI.

HabGmronenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maromniee MOBTOPEHUE

Ponp ¢usuku wW acTpoHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATHYECKOM cepax AeATeTbHOCTH YEIIOBEKa, POJIb U MECTO (DH3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOH KapTHHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPaA, MECTO
(bU3NYECKOM KapTUHBI MHpa B OOIIEM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
YUYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMH MaTE€MAaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meoscnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YyUYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rurmore3a, (usznyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPCHHUE.

Mamemamuxa: pewieHHE CHCTEMBI YpPAaBHEHUM, TPUTOHOMETPUUYECKUE
GbyHKIUUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKIIMM HAa OCU KOOPJHMHAT, CIIOKEHUE BEKTOPOB,
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MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK MOJ00US TPEYTOJHLHUKOB,
oTpeieNieHUe IIOMAAH MIOCKUX (GUTYp B 00bEMA Tell.

buonoecusa: snekTpuueckue SBICHUS B KMUBOM MpUpoOJE, KoyeOaTeabHbIE
JBIKEHUS B SKMBOW MPUPOJIEC, ONTHYECKUE SBJICHUS B KMBOW MpUpojie, NeHCTBUE
paaualuu Ha >KMUBbI€ OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAILIMYECKAsE CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKOM pEIIETKH, CHEKTPaIbHBINA
aHaJIu3.

l'eocpagusa: wmarHuTHBIE TIONIOCAa 3€MJIM, 3K MArHUTHBIX Py,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHAMA 3JEKTPONEpeNady, TIEeHEepaTop MEPEMEHHOr0 TOKa,
ANIEKTPOJBUTATENb, WHAYKIMOHHAS I€4Yb, pajap, pPaauONpPUEMHHK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA,
COJIHEuHas Oatapesi.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHs yueOHOro npenMera «Dusmka» T0JKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM I[IEHHOCTSIM POCCUMCKOTrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKU 00YUAIOIIETOCA KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3aIlNy;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM TrpaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKMX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHSI,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKJIKOUYAsl SCTETUKY HAYyYHOTO TBOPYECTBA,

mpuUCyIIero (pu3ndecKoit HayKe;
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5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuiei npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

paclIMpeHne OmbITa JEATEIIBHOCTH JSKOJOTMYECKOM HAIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKH  OCYLIECTBISITh  HPOEKTHYHD M HUCCIIEJOBATENIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATCIBHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIITH ~ 3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEMBI ¢ y4ETOM aHajau3a WMEIOLIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHSX  PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS.
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOYEBHIMU MOHATHSIMH W METOJaMHU
buznueckoil HayKu;

BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 00J1aCTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY
METOJIOB peUIeHMs 3ahad (PU3UYECKOTO COAECPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALINY, MPEOOPAa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalUsIX, B TOM YUCJIE IPU CO3JaHUM YU€OHBIX IPOEKTOB B 00J1acTH (PU3UKY;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajaavy,
BBIIBUTATh TUINOTE3y €€ pelIeHHs, HAXOAUTh apryMEHThl JUIsl JOKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pELICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYJIUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHOMN
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HaHUSA 1O (U3MKE B MPAKTHUYECKYIO 001acTh
KU3ZHEIEATEIIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pa6ora c nundopmanueii:

BJIa/ICTh HABBIKAMH TMOJy4eHHUs MHPOpPMAIUN (PU3UIECKOTO CONEpKaHUS 3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATENIbHO OCYIIECTBISATh IOMUCK, aHaJu3,
CUCTEMAaTH3alMI0 U WHTEPIpPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (popm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3allMOHHBIX
3alad ¢ CcoOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pPecypcocOepexeHHsl, TMpaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX aHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHayeHHs] THOPMAIIMHU U LIETICBOW ayJUTOPHH, BRIOUPAst ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTUu3alllu.

KoMMyHHUKaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIC 1eHCTBUS:
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OCYIIECTBIATH OOIIEHNE HA YPOKax (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacro3HaBaTh MPEANOCBUIKA KOH(DIUKTHBIX CHUTyallMd M CMSr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HCHOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUM C Y4€TOM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHAMATh I1€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMaHIBI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLICHMBaTh WJEU C TMO3ULUKA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IOBEACHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JAESITEIBHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacuMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOUYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bu3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;
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BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBHUA W MBICIUTEIBHBIX TIPOIECCOB, WX pPE3yJIbTaTOB W
OCHOBAaHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

yMETh OIIEHWBAaTh PHUCKHM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHU)KCHHUIO;

OpUHUMATh MOTHUBBI W apTryMEHThl JPYTUX IMpU aHalIu3e pe3yJbTaToOB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B npornecce nocTwKeHUS JTUYHOCTHBIX PE3YJIHTATOB OCBOEHHUS MPOTPAMMBbI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOUIUXcCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOIar afO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHSI COOCTBEHHON AMOITMOHAIILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIMOHAIILHBIM U3MEHEHUSIM U TMIPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOINICH CTPEMJICHUE K JOCTHXKCHUIO TSI U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YUYUTHIBATH €r0 TMpPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYyTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YyHaIOUIUXCSI YMEHUINA:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU JAESATEIBHOCTH JIIOAEH;
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YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKHX MOJEICH:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTeMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU peIieHUH (PU3NUECKUX 3a/1a4;

pacro3HaBath (GU3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKCHHE, CBOOOJHOE TIaJICHHE TeJ, JBIKCHHE 110 OKPYKHOCTH, HHEpIIUS,
B3auMoOJIelicTBUE Tell, Tuddy3us, OpOYHOBCKOE JIBI)KEHHE, CTPOSHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00hEMa TeJl NIPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, UCIAPEHHUE, KOHACHCAlUS, MUIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTb BO3/lyXa, OBBIIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
COCyZ€, CBS3b MEXKAY MapaMeTpaMud COCTOSIHHMSI Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (U3UYECKHE BEIUYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOpPEHWE, Macca Tela, Cuia,
UMITYJIbC T€Jla, KHHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM TMPABUIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIB3yEeMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMUMHY C JAPYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (HU3MUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKasi SHEPIrusl XaOTUUYECKOIo JBUXEHMS MOJIEKYJ, CPeIHEKBaApaTUYHASL
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; NpPU ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICT HCMOJb3yeMbIX BEIMYMH, HX
0003HaYCHUST W CIUHMIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIIHME JaHHYIO
(U3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD T0JIs, MOTEHIIMAJ, Pa3HOCTh MOTEHIINAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUI CMBICT HCIHOJIB3yEMbIX
BEJIMUMH, UX OO0O3HAYEHWs] W EJIUHUIIBI, YKa3biBaTh (HhOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3Ys (PU3MUECKHE
3aKOHBI W TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoTOHA,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHINAN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHATBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYJISPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPTUU TEIIOBOTO ABUKEHUS MOJIEKYII C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJNHAMUKH, 3aKOH COXPAaHECHHS
ANEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
GbOpMyYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MTOBCEIHEBHOM KU3HH;

BBINIOJIHATh OKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIB30BAHUEM IMPSIMBIX W KOCBEHHBIX W3MEPEHHU, MPU 3TOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT U
(bopMyIMpOBATH BHIBO/IBI,

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIY  (U3MUYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(UKCUpPOBATh pe3yJbTaThl IMOJTYYEHHOM 3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pPE3yJIbTaTaM UCCIIEI0BAaHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1abOpaTOPHOTO
o0opyIoBaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOOXoAUMbIe NJisi €€ PEelleHUs, TPOBOAUTh PAcUYE€Thl M OLICHUBATh PEaJIbHOCTD
MOJIyYEeHHOTO 3HAaYeHUs (PU3UYECKOUN BEJIMYUHBI,

penaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEMTPOTHBOPEUUBYIO
LEMOYKY PACCYKIEHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIIHH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyto HH(popmaIuio;

27



MPUBOINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOLECCOB OKPYKAIOIIET0 MHUpPA, B PpPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpYIINE C BBHIOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIbI, PAlUMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJJAHUPOBATh JECATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYNIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K koniry o0yuenuss B 11 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SECpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siapa MpH PEHIeHUH (PU3NYECKUX
3a1ay;

pacrno3HaBaTh (pU3NUYECKHE SIBJICHUS (MPOIECChI) U OOBICHATh WX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM U JIBIXKYIIUMCS 3apsii, DJIEKTPOMArHUTHbBIE KOJICOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W HCKYyCCTBEHHAas

PaIlOaKTUBHOCTD;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTH  pPa3IUYHBIX  Cpea) |

AJICKTPOMArHUTHBIE SIBJICHUS (MIPOIECCHI), HCIMOB3Ysl (PU3NUECKHUE BEIIMYUHBIL:
DIEKTPUYECKUI 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJIEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MojisA, cwia Ammepa, cuia JlopeHia, MHIyKTUBHOCTb
KaTYIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOrO MOJIeH, MEPUOJ M YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M Cujla TOKa B MPOIECcCce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CUJIa JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3MUECKHMA
CMBICII UCIIOJb3YEMbIX BEJIMYMH, MX OOO3HAYCHUSI W €AUHUIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIUYUHY C JAPYTHUMH
BEJINYNHAMU;

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOLECCH, HCIOIb3Ys
bu3NYecKue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHO]I MOTypaciaga, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONINE JIAHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAaUCHUE (DU3UUECKON BETUUNHBI,

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIOJIBb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NIOCJIEI0BATENBHOTO U MapaJuIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—J/IeHla, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEMHOTO PacipoCTpPAHEHUsI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsa, 3aKOH COXPAHEHUsI MacCOBOr0 4HUCIa, MOCTyaaThl bopa,
3aKOH PaIMOAKTHUBHOIO pacmnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTH4YEeCKOE BBIPAXXEHHUE M YyCJIOBUS (TpaHUIlbI, OOJACTH)
MPUMEHUMOCTH;

ONpENEIIATh HAIIPABIICHHE BEKTOPA UHIYKIIMH MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CUJIbl Amrniepa u cuibl JlopeHua;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBaTh mpobiieMy/3aadyy M TUIOTE3y Yy4eOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIHpPOBATH BHIBOIHI,

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH IOTPELIHOCTEN U3MEPEHUM;

UCCIIeIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AenaTh BEIBOABI IO pe3yJbTaTaM UCCIIEIOBAHHS;
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co0o1aTh mpaBuia 0€30MacHOTrO TpyJa MpH MPOBEACHUH UCCIIEJOBAHUNA B
pamMKax y4eOHOrO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000py10BaHUS;

pemaTh pacu€THble 3aJayd C SBHO 3aJaHHOM (DM3HYECKOW MOJIENbIo,
UCTIONB3YS (PU3HUECcKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUA 3a/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HE0OXoauMbIe NJisi €€ pellleHUs, TPOBOAUTh PacUEThl M OIICHUBATH PEaJIbHOCTh
MOJIyYeHHOTO 3HAYeHUS (PU3HUECKOU BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTMUYECKU HENPOTUBOPEUUBYIO
LETIOYKY PACCYKIECHHM C ONOPOM HA HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
¢dbuznyecKue sBICHUS,

UCIONB30BaTh  MPU  pPELIEHMH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
U NIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJIAPHON MH(POPMALIMH, ITOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOIYYaEMYI0 HH(OPMAILHIO;

OOBSACHATh NPUHIUOBI JCHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacHOrO UCHOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO MHpPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
Ui obecrieyeHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TpyNIE C BBIIOJHEHUEM pa3JMYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PalMOHAIBHO PpACHpElesTh O0OS3aHHOCTU U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 1 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 1
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica 0 L https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 19
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON 9 bubnuorexa [IOK
' TEOpUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1 1
OCHOBI TEPMOAMHAMITKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK

41 JrekTpocTatuia 10 https://m.edso0o0.ru/7f41bf72
42 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 2
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Utoro no pazgeny

15

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

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 I;tilf;:lll//lr?:;(szgroullif4lc97c
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Obo06maromiee MOBTOPEHNE 4 ngg;&fg;gﬁﬁmmn
Htoro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
KosunvecTBO 4acoB JlaTa
Ne M3Y4YeHHus
: Tema ypoka Kontpo  Mpaxruy y JJIeKTPOHHBbIE LM (]PPOBBIE
n/n Bcero JIbHBIE ecKue
o0pa3oBaTe/ibHbIE
pabdoTbel  padoTHI ILUIaH dakr
. pecypchl
BBoansbiil nacTpykTax 1mo Th. ®duszuka
1 " HOiHaHHe MHP‘Z 1 05.09.24 Bu6mnorexa [OK
pa. https://m.edsoo.ru/ff0c32e2
5 MexaHu4ecKoe IBHKCHHE. 1 07.09.24 bubnuorexa [JOK
PaBHOMEpHOE IBUXEHUE TEI. https://m.edsoo.ru/ff0c3508
3 BxopaHas KoHTpoJibHasg padoTta 1 12.09.24 bubmmorexa [TOK
a p p ’ https://m.edsoo.ru/ff0c3620
4 [IpsiMonmHEHOE PaBHOYCKOPEHHOE 1 14.09.24 bubmmoreka [IOK
JIIBUKEHHUE. https://m.edsoo.ru/ff0c372e
[lepBuunsblii uHCTpYKTaX 1o Th. 19.09.24
5 JlabopaTtopHas padota Nel «13yuenue 1 1
JBIDKEHUS TeJla OpOIIEHHOTO
TOPU30HTAIILHOY
KpuBonunelinoe qBukeHue. 21.09.24
6 JIBr>kKeHUE MaTepUaIbHOM TOYKH O 1 bubmmorexa [JOK
P https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
7 Kunemartnka abCoOTIOTHO TBEPAOTO 1 26.09.24 bubnmoreka [JOK
Tena. https://m.edsoo.ru/ff0c39cc
8 3axomsl HEIoToHA. 1 28.09.24 bubnuotexa [JOK

https://m.edsoo.ru/ffOc3be8
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3akoH BceMUpHOro TaroreHus. Cumna

bubmuoreka [JOK

9 Tsokectu. [lepBas kocMuveckas 03.10.24 httos://m.edsoo.ru/ff0c3d00
CKOpOCTh
Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
10 Tena 05.10.24 https://m.edsoo.ru/ff0c3e18
1 JlabopaTopHas paborta Ne2 10.10.24
«M3MepeHne )KeCTKOCTH TPYKUHBD)
12 Nmmynbe MaTepuaabHOM TOUKH. 12.10.24 bubnuorexa [JOK
3aKOH COXpaHEHMsI UMILYJIbCA. https://m.edsoo.ru/ff0c43d6
Cuia Tpenusi. Cuma COnpoTHUBICHUS 17.10.24
13 IIPY JIBIKEHUH TeJIa B )KUIKOCTH WU bubmmorexa [JOK
b A https://m.edsoo.ru/ff0c3f76
rase
Jlaboparopnas pabota Ne3 19.10.24
14 «M3mepenne ko3 dunmenta TpeHus
CKOJIBIKECHUS).
PaGoTta u MOIITHOCTH CHITBL. 24.10.24
15 Kunernueckast sneprus bubmmorexa [JOK
N p https://m.edso0.ru/ff0c4502
MaTepUaIbHOW TOUKH.
Pabota cun TsxecTH U ynpyrocTu. 26.10.24
16 [ToTenuunanpHas sHeprus. 3aKOH bubmmorexa [OK
1 T https://m.edsoo.ru/ff0c461a
COXPaHEHHUS YHEPTUU B MEXAHUKE.
JlabopaTtopHas padota Ne4. 07.11.24
17 «M3yueHue 3aKkoHa COXpaHEHUS
MEXaHUUYECKOUN SHEPTUMY.
18 PaBHoOBecue Teu. 09.11.24
19 O06006111eH1E TI0 TEME «MeXaHnKa» 14.11.24 bubmmorexa [TOK

https://m.edsoo.ru/ff0c478c
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20

KontponsHas paboraNel.
«MexaHuka»

16.11.24

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

21

22

23

OcHosHble nonoxenuss MKT.
BpoynoBckoe nemxkenue. uddysus

XapakTep ABUKECHUS U
B3aHMMOJICHCTBHS YaCcTHUI] BEIISCTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPABIX TN

Macca monexyn. KonnyectBo
BemiectBa. [locTostHHAs ABoraapo

21.11.24

23.11.24

28.11.24

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

24

TenoBoe paBHoBecue. Temneparypa
u e€ nuzmepenue. Illkana remneparyp
Lenbcus

30.11.24

25

26

27

28

29

Wneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomtoTHas TeMrepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU
JBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kinaneiipona

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

N3omnponecchl B U1€aNbHOM Tra3e u ux
rpaduyeckoe npeacTaBieHue
JlabopaTtopHas padota Ne5.
«IKCcrepUMEeHTaAIbHAs POBEPKA
3akona I 'ei-JIroccaka»

05.12.24

07.12.24

12.12.24

14.12.24

19.12.24

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

30

BryTtpeHnHss sHeprus
TEPMOJANHAMUYECKON CUCTEMBI U

21.12.24

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

37



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c5952

crocoObl e€ n3mMenenus. Konngectro
TeIUI0ThI U paboTa. BHyTpeHHss
SHEPTrHUsi OJHOATOMHOTO UJICAIbHOTO
rasa

31 Bip! Tenmonepeat 26.12.24 bubnmoreka [JOK
https://m.edsoo.ru/ff0c5c36

VY nenpHas TEIUIOEMKOCTb BELLIECTBA. 28 .12.24

32 KonunuecTBo TemnoTs! npu bubnuorexa [JOK
Tertonepenaye. AnuabaTHbIN https://m.edsoo.ru/ffOc5c36
mpoiecc

33 [1epBbIii 3aKOH TEPMOJUHAMUKH U €TO 09.01.25 bubmmoreka [IOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs TipoIieccoB B 11.01.25

34 npupojie. Bropoii 3akon bubmmorexa [JOK

https://m.edsoo.ru/ff0c6230

TEPMOTUHAMUKHU

35 [Ipunuun nevictus u KIIJ[ rernnoBoit 16.01.25 bubmuorexa [JOK
MaIlUHbI https://m.edsoo.ru/ff0c600a

36 [ukn Kapnao u ero KITJ 18.01.25

37 DKOJOTHYECKHE MPOOTIEMbI 23.01.25
TETJI0PHEPTETHUKU

38 O6o06maromuii ypok «MoJeKysipHast 25.01.25 bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMHUKI https://m.edso0.ru/ff0c6938

39 [TapooGpa3zoBaHue U KOHACHCAIHSL. 30.01.25 bubmuoreka [IOK
Hcnapenue u xurnenue https://m.edsoo.ru/ff0c63b6
AOcomoTHas U OTHOCHUTEIbHAS

40 BJIQXKHOCTb BO3yXa. HachlleHHbIN 01.02.25 bubmmorexa [TOK

nap

https://m.edsoo.ru/ff0c64d8
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TBépnoe Teno. Kpucrammueckue u
amopdHble Tena. AHU30TPONIHS

06.02.25

41 CBOMCTB KpUCTa/LIOB. JKunkue bubmmorexa [JOK
P AR https://m.edsoo.ru/ff0c65f0
kpuctamisl. CoBpeMEHHBIC
MaTepHabl
[1naBneHue u KpucTamIU3aIus. 08.02.25
42 VY nenpHas TEII0TA MJIABICHUS bubmmorexa [JOK
g ' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
13.02.25 bu6mmoreka [IOK
43 YpaBHEHHE TeILIOBOrO Gananca https://m.edsoo.ru/ff0c6820
KonTponbnas padora Ne2. 15.02.25
44 «MonexynsipHast GU3NKa U bubamorexa LOK
Y https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHKAY
45 DnexTpu3anus Tel. 3aKoH 20.02.25 bubnnoreka [JOK
COXpPAHEHUS AJEKTPUUECKOrO 3apsiia https://m.edsoo.ru/ffOc6bcc
46 B3aumopeiictBue 3apsiioB. 3aKkoH 22.02.25 bubnunoreka [JOK
KynoHna. https://m.edsoo.ru/ffOc6ce4
47 Hanpsok€HHOCTD 3JICKTPHYECKOTO 27.02.25 bubmmoreka [JOK
TOJIA. https://m.edsoo.ru/ff0c6df2
01.03.25 bubnuorexa [JOK
4 IT .P
8 OTCHIHAT, TasHOCTD NOTCHIHATOB https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY, TUITIEKTPUKA U 06.03.25
49 MOJIYTTPOBOIHUKH. 3aKOH COXPAaHCHHUS bubmorexa LHOK
yrp ' P https://m.edsoo.ru/ffOc6bcc
AIIEKTPHUYECKOTO 3apsiia
ITpoBo, I1e 08.03.25
POBOJHUKH U TUDJICKTPUKH B BuGorexa 1IOK
50 ANEKTPOCTATHYCCKOM ITOJIE.

HI/I3H€KTpI/I‘—IeCKa$I IMPOHUIACMOCTD

https://m.edsoo.ru/ff0c7018

39



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c7018

OnekrpoeMKkocTh. KongeHcarop.

13.03.25

bubmuorexa [JOK

>1 DHeprus 3apsHsKeHHOTO KOHAeHcaTopa https://m.edsoo.ru/ff0c7126
59 DneKTpocTaTUYecKas 3allluTa. 15.03.25
3a3eMIIeHHE AIIEKTPOIPUOOPOB
53 DnekTpuyecKkuit Tok. 3akoH Oma ayis 20.03.25
y4acTKa LeMu.
DNEeKTPUYECKUE LIETIH. 03.04.25
54 [TocnengoBarenbHOE U MapaieIbHOE bubmorexa LHOK
https://m.edsoo.ru/ff0c74f0
COEIMHEHHE MPOBOTHUKOB.
Jlaboparopuas padota Ne 6. 05.04.25
55 «ITocnenoBaTenbHOE U MAapaLICILHOE
COCTMHEHUE IPOBOTHUKOBY
56 PaboTa 1 MOIIHOCTH AIEKTPHIECKOTO 10.04.25 bu6mmoreka [IOK
ToKa. 3akoH Jxoys-Jlenna https://m.edsoo.ru/ff0c7838
. 12.04.25 bu6nmoreka [JOK
> DAC. Saxor Oma 1 MOTHOH wer. https://m.edsoo.ru/ff0c7ae0
Jlaboparopnas pabota No7. 17.04.25
58 «3mepenune DJ]C 1 BHyTpEHHETO
COTMPOTUBIICHUS] UICTOYHHKA TOKAY.
DneKkTpruyeckasi MpoOBOAUMOCTD 19.04.25
59 pasnuuHbIX BemiecT. [IpoBoaumocTs
METAaJIJIOB.
60 3aBUCHUMOCTBH COTIPOTHUBIICHUS 24.04.25
MTPOBOIHUKA OT TEMIICPATYPHI.
61 DNEKTPUUYECKUN TOK B BAaKyyMe. 26.04.25
CBoliCcTBa JIEKTPOHHBIX ITYYKOB
62 DNEKTPUUECKUN TOK B KUIKOCTSIX. 03.05.25

3akoH QJICKTPOJIM3A.
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DNEeKTpUYECKUM TOK B raszax.

08.05.25

63 CamocTosITeIbHbIN U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [lnazma
[TomynpoBOAHUKH, UX COOCTBEHHAS U 15.05.25
64 IIpUMecHas poBoAUMOcTh. CBOMCTBA 1 bubmumoreka [IOK
p—nN-nepexona. https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBBIE TPUOOPHI
KonTponbHas padotaNe3. 17.05.25
65 «Qnekrpocraruka. [TocTosHHBIM 1 bubnnorexa [HOK
3JIEKTpUYECKU TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeliax»
22.05.25 bu6mmoreka [IOK
66 Wrorosas koHTpoJIbHAsI paboTa 1 https://m.edsoo.ru/ff0c88be
" " 24.05.25 bubnumoreka [IOK
67 Pemenue 3amau no reme "MexaHuka 1 https://m.edsoo.ru/ff0c8c56
Oo6o06maromuii ypok mo temam 10 26.05.25 bubmmoreka [JOK
68 1
KJ1acca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KJIACC

KoaunuecTBO 4acos

Jata u3yueHus DJIEeKTPOHHbBIE
Ne
) Tema ypoka wpposLIe
n/n oOpa3oBaTejibHbIE
IUIaH dakr pecypcbl
BBoansiii nHCTpYKTaX 1o Th.
1 MaruutHoe noie. Manykmus 02.09.24 buGnuorexa [IOK
) Y R https://m.edsoo.ru/ff0c9778
MarHuTHOTO TTOJIA.
07.09.24 bubnuorexa [IOK
2 A .
Cuna Auriepa https://m.edsoo.ru/ff0c9acO
[lepBuunsblii unCcTpyKTaXxk o Th 09.09.24
3 Jlaboparopuas pabora Nel. bubmmoreka [JOK
«Habmronenue neiicTBU MarHUTHOTO https://m.edsoo.ru/ff0c98fe
TTOJISl HA TOKY
4 Cuna Jlopenna. Pabota cuibl 14.09.24 bubmuoreka [IOK
Jlopenua https://m.edsoo.ru/ff0c9df4
5 MarsauTHbI€ CBOMCTBA BEIIECTBA. 16.09.24 bubmmoteka IIOK
BxonHol Tecr. https://m.edsoo.ru/ff0c98fe
DneKTpoMarHuTHasE UHIYKITUS. 21.09.24
6 MarnuThsIii notok. J1C nHAYKIMH.
3akon OMMU Dapanes
JlabopaTtopHas pabota Ne2 23.09.24
7 «3ydenne SIBIICHUS bubmorexa HOK
M . https://m.edsoo.ru/ff0cal50
AIEKTPOMArHUTHOW WHTYKIIHH)
NunykTtuBHOCTD. SIBIEHUE 28.09.24
8 camonHyKIuu. DJ1C bubmorexa HOK
JYRILIH. https://m.edsoo.ru/ff0ca600
CaMOWHTYKITUH.
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9Hepr1/1;1 MArauMTHOI'O ITOJIAA KaTyIIKH

9 30.10.24
C TOKOM. DJICKTPOMAarHUTHOE TI0JIe
O6o06maromuii ypok « MaraHuTHoe bubnmnoreka HOK
10 05.10.24
nosie. DJIEKTPOMarHuTHasE UHTY KLU https://m.edsoo.ru/ff0cab82
Kontposbnas pabora Nel. 07.10.24
11 «MarHuTtHoe 1oJIe bubmorexa LOK
’ https://m.edsoo.ru/ffOcad58
DNEeKTpOMAarHuTHAs WHIYKIIUSD
CB00OOIHBIE MEXAHUYECKHUE 12.10.24
12 KoJiebanus. ['apMoHnYecKkue bubmmorexa [JOK
%P https://m.edsoo.ru/ffOcaf06
kosieOanus. [IpeBpaieHue s3Hepruu
Jlaboparopuast pabora No3. 14.10.24
13 «OmnpeneneHue yCKOPEHHs
CBOOOJTHOTO TIaJICHUSI IPH TOMOIIN
MasiTHUKa
KonebaTenbHblii KOHTYP. AHAIOTHS 19.10.24
14 MEK]1y MEXaHUYECKUMU U bubmmorexa [IOK
Y https://m.edsoo.ru/ff0cb820
AIEKTPOMArHUTHBIMH KOJICOaHUSIMU
®opmyna Tomcona. 3akoH 21.10.24
15 COXpaHEHHs SHEPTHUH B HJI€ATLHOM bubmmorexa [IOK
P P A https://m.edsoo.ru/ff0ch9c4
KOJIeOaTeIbHOM KOHTYpE
16 BriHyxieHHbIE KOJIEOaHMS. 26.10.24 bubmmnorexka HOK
Pesonanc. https://m.edsoo.ru/ff0cbb86
17 [lepemennsIit Tok. MomHOCTh 09.11.24 bu6muoreka [JOK
IIEPEMEHHOT0 TOKA. https://m.edsoo.ru/ff0cbd34
Tpauchopmarop. [lpoussozacrso, 11.11.24
18 nepeavya u moTpedieHue

JIEKTPUYECKON SHEPTUN
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YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE MIEKTPUIECKOTO

16.11.24

bubnunoreka LIOK

19 3BOHKA, T€HEpaTOpa MePEeMEHHOTO https://m.edsoo.ru/ff0cc324
TOKa, JINHUH 3JIeKTporiepenay
DKOJIOrM4eCcKUe pUCKU IIpU
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.
20 KynbeTypa ucnons3oBanmst 18.11.24
ANEKTPOIHEPTHH B MMOBCEAHEBHOU
KU3ZHU
23.11.24 bubnunoreka LIOK
21 Mexaireckite BOTHEL https://m.edsoo.ru/ffOcca54
25.11.24 bu6nmorexa LIOK
22 3BYK. XapakTepHCTHKI 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTpOMarHUTHbIE BOJIHBI, UX 30.11.24
23 cBOMcTBa 1 cKopocTs. [llkana bubmmorexa LIOK
https://m.edsoo.ru/ffOccfeQ
ANEKTPOMATrHUTHBIX BOJH
[TpuHIMIIBI paUOCBSI3U U 02.12.24
24 TeneBusieHus. Pazpurue cpeacTts
cBsi3u. Pagmonoxkarust
o5 KonrtponbHas pabora No2. 07.12.24 bu6mmoteka [IOK
«Konebanus v BOJIHB) https://m.edsoo.ru/ffOcc6f8
[IpsiMonuHetHOE pacpocTpaHEHUE 09.12.24
26 CBeTa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
TodeuHblil HICTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI 14 .12.24
bubnunorexa LIOK
27 oTpaxkeHus ceera. [loctpoenue

M300pakKeHU B INIOCKOM 3epKajie

https://m.edsoo.ru/ff0cd4e0

44



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

28

IIpenomiuenue ceera. [lonHoe
BHYTpPEHHEE OTpaKeHUE.
[IpenenbHbIiA yroy moJHOro
BHYTPEHHET0 OTPaKEHUS

16.12.24

bubnunoreka LIOK
https://m.edsoo.ru/ffOcd7{6

29

Jlaboparopuast pabota No4.
«M3mepenue nokasareis
MPEJIOMIICHUS CTEKIIa»

21.12.24

bubnunoreka LIOK
https://m.edsoo.ru/ffOcd67a

30

31

32

JIunzel. [loctpoenue n3obpaxeHuii B
nrH3e. PopmyIia TOHKOM JIMH3HI.
YBennueHue JIMH3bI

Jlaboparopnas pabota No5.
«OrmpeiesieHue ONTHYECKON CHITBI U
(hOKYCHOTO PACCTOSIHUS JTUH3BI)

Jlucnepcust, uHTEphEepeHus 1
mudpakuus ceera. Jludppakunonnas
peleTka

23.12.24

28.12.24

30.12.24

bubmuoreka [IOK
https://m.edsoo.ru/ffOcddle

33

Jlaboparopnas pabota Ne6.
«/3mepenue IMHbI CBETOBOM
BOJIHBD

11.01.25

bubmmoteka IIOK
https://m.edsoo.ru/ffOced22

34

35

36

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonspuzanus ceera

Onrtuyeckre mpuOOPH! U yCTPOHUCTBA
U YCJIOBUS MX 0€30MacHOro
IMPUMCECHCHUA

rpaHI/II_H:I MNPUMCHUMOCTHU
KJIaCCUYE€CKOM MEXaHUKH. HOCTYJ'IaTLI
CIICLMaJIbHOM TCOpUun
OTHOCHUTCIBHOCTHU

13.01.25

18.01.25

20.01.25

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcf02e

but6mmorexa [IOK
https://m.edsoo.ru/ff0cf862
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OTHOCHUTENBHOCTD

25.01.25

37 OJHOBPEMEHHOCTH. 3aMeJIEHNE bubmorexa IOK
AHOBP ' a https://m.edsoo.ru/ffOcfa42
BPEMCHH M COKPAILCHUE JITTHHBI
DHeprus U UMILYJIbC PEISITUBUCTCKON 27.01.25
38 yacThnbl. CBsA3b MAcChl C SJHEPTUEN U buGnuorexa [IOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPIHsl MOKOS
39 KontponbHas padota Ne3. «Onruka. 01.02.25 bubmuorexa [IOK
OcnoBsl CTO» https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [1nanka. DHeprus 03.02.25 bubmmoreka [JOK
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0OBAaHHUE 08.02.25 Eu 10K
HOJIMoTEKA
41 ) A.T.
(porospdexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3ako otodddexra. YpaBHenue 10.02.25
42 SI;H:II;IegHZ H(is)lq)(l):":OB(l)(geI}zfa . bubmmorexa LIOK
a ) https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» ¢potospdexra
JaBnenue cBera. Onbithl [1. H. 15.02.25
43 JlebeneBa. XHMHUUECKOE IEHCTBUE bubmorexa LHOK
JleBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u 17.02.25
MPaKTUYECKOE TPUMEHEHHE!
44
(dboTorIeMEeHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOUOT
45 Pemenue 3amay mo reMe «IJI€EMEHTEI 22.02.25 but6mmorekxa [IOK
KBAaHTOBOU OIITUKHN) https://m.edsoo.ru/ff0d0302
46 Moxei atona. 24.02.25 bubnuoteka [JOK

https://m.edsoo.ru/ff0d091a
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KBanToBeie nocrynarsl bopa. Buasl

01.03.25

bubnunorexa LIOK

41 CIIEKTPOB https://m.edsoo.ru/ff0d0Oafa
48 BosHoBbIe cBoMcTBa YacTHIl. BOJIHBI 03.03.25 bubnuorexa [JOK
ne bpors. https://m.edsoo.ru/ff0d0ca8
Ko - 5 . .03.
o | K pase
A https://m.edsoo.ru/ff0dOafa
50 OTKpBITHE PATUOAKTUBHOCTH. 10.03.25 bubmorexa HOK
https://m.edsoo.ru/ff0d0fd2
CgoiicTBa anbda-, 6era-, raMma-
51 u3ny4yeHus. BiusHue 15.03.25
pPalMOAKTUBHOCTHU Ha KHBbBIC
OpTraHU3MBI
59 N3oTonbl. 3aK0H paiMOAKTHBHOTO 17.03.25 bubnunoreka LIOK
pacnan https://m.edsoo.ru/ff0d1162
53 DOHeprus cBsA3U. SepHble peaKkiuu. 31.03.25 Eg{i?;;fg;gﬁﬁfo 41356
54 MeTo/161 HaOJTFOICHUS U PETUCTPAIIUU 05.04.25 bubnmoreka [JOK
3JIEMEHTAPHBIX YaCTHII. https://m.edsoo.ru/ff0d0e38
55 Bup 3sé3nnoro neda. Conneunas 07.04.25
cucTema
56 COJ‘IEILIC. Hcrounuk sneprun ConHua 14.04.25
1 3BE31
CoBpeMeHHbIE TTPEICTABICHUS O 19.04.25
57 MPOUCXOKJICHUU U 3BOJTIOIUU
Connua u 3B€371
58 Mueunsiii [1yTs — Hama ["anakTuka. 21.04.25

TanakTuku.
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59

Bcenennas. Teopus bonbiioro
B3pbIBa. MeTaranakTuka

26.04.25

60

61

62

Hepermennsie npo0iaembl
aCTPOHOMHU

KonTponbnas pabora
No4 .«DneMeHThl aCTPOHOMUU U
acTpou3uKm»

Ponb pusuku u actpoHomMuu B
HKOHOMMYECKOM, TEXHOJIOTHYECKOH,
COIIMAIBHOW M ATHYECKOH cdepax
JeSITeIbHOCTH YeJIOBEKa

28.04.25

03.05.25

05.05.25

63

Posb 1 MecTo (PM3WKHU B aCTPOHOMHH
B COBPEMEHHOHN Hay4YHOH KapTUHE
Mupa

10.05.25

64

Ponb ¢usmnueckoit Teopuu B
(hopMUpOBaHUHU MIPE/ICTABICHUM O
¢bu3nueckoil kKapTuHe MUpa

12.05.25

65

Hrorosas KOHTPOJIbHAA pa60Ta

17.05.25

66

67

68

Pemenwue 3ana4 no reme
"DnekTpoMarHuTHasE MHTyKIus."

Pemenue 3amau mo teme "OnrTuka.
KBanToBas ¢puznka"

MecTo ¢u3nueckoit KapTUHbBI MUpa B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABIICHHIA O IPUPOJIC

19.05.25

24.05.25

26.05.25

but6mmoreka [IOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB 110

68
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» ®usuka, 10 kimace/ Msaxumes I'.4., Byxosnes b.b., Corckuit H.H.; mon
penakimueit [TapdpentreBoii H.A. AxuimonepHoe obmectBo «M3maTeabcTBo
«ITpocsenienue»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M.; oz
penakuueit [TapdentreBoit H.A. AxkuinonepHoe obmectBo «M31aTenscTBO

«ITpocsemenue»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

» dusuka, 10 kimace/ Mskumies I'.41., byxosues b.b., Corckuit H.H. nmonx
penakmnueit [lapdentreBoit H.A., AkiinonepHoe obmectBo «M31aTeancTBo
«IIpocBemenue»

» ®uzuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Hapyrun B.M. niox
penakuueit [lapdentreBoit H.A., AkunonepHoe obiiectBo «M31aTeancTBO

«IIpocsemienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bubmmnoteka IOK https://m.edsoo.ru
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