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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yuy€roM denepanbHON pabouell mporpaMmbl BOCIHTAHUS U
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3HMKHU: JIMYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e coJlepikaHue yueOHoro npeamera « Pu3nka» 1o rogam o0yueHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKHU, TPAHCIOPTa, OCBOCHHUSA
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJHEHUH UMH Y4EOHBIX UCCIICJOBAHUIA.

B ocHOBy kypca ¢u3WKu s ypOBHS CpeaHEro oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPKUT MaTepual U3 BCEX pa3lienoB (U3HUKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QU3HKU
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, 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 IKOJIOTHYECKUMHU MTPOOIEMaMHU.

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

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (pu3mdeckue Teopuu (GopMHpPOBAaHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUYECKON TEOPUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEr0 3a CUET OpraHU3aldUd SKCIEPUMEHTAIbHOU JAESITEIbHOCTH O00YYaroluXcsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKH — DOTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOpaTOpHBIX padoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKW, OCYIIECTBIAETCS y4YaCTHUKaAMU
0o0pa3oBaTeNpHOrO IMpoliecca MCXOAs U3 OCOOEHHOCTEW IUIAHMPOBAHUA U
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OOy4aronMMHUCS YMEHHUSIMU TPOBOAUTH KOCBEHHBIE M3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PEHIEHUIO PACUYETHBIX M Kaue€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJIIIOTCS 33Ja4d C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiena Kypca, Tak M UHTETPHUPYsS 3HAHUSA W3
pa3HbIX pasaenoB. g KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k wMarepuaibHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHeTre (QU3UKU JOJIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECIeYMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHU.

JlabopaTopHoe 000pynOBaHHE I YYEHHUYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

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

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEJUICKTyIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PH3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX lenei 00ecreuynBaeTCsl pelieHneM CIIeIyIoNNX 3a1ad B

npolecce u3yueHus Kypca GU3MKN Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (U3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIpHYIO (PU3UKY, SJIEKTPOJWHAMHUKY, KBAaHTOBYIO (GHU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI 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
dbu3znueckoil MOAENbI0, 3ajJad, MNOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUECKOl MOJCNIH, aJIeKBATHON yCIOBUSM 3aJ1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOWCTB M TEXHOJOTHYCCKUX MPOIIECCOB, UX BIUSHHS Ha OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAaMOCTOSTEIHHOTO IUIAHUPOBAHUS M IMPOBEACHUS
(GU3MYECKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU UHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHUH MPOECKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BBIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayuHbie MeTOIbl MO3HAHUS OKPYNKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyecKkue 3aKOHbl U T€OPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi 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
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuHeitHoe  nBwKeHHWE. J[BUKEHHME  MaTepUaIbHOW TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSIOB, LIEMIHBIE U PEMEHHBIC MEpE/Iavuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPAIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne nBukeHUs Tena, OPOIICHHOTO TMOJ yTJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
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. Cuima Tsoxectr. llepas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiapxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH 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 nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO 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 »Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [TorenumanbHas SHEPTUs yIpyro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOTHI CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKOW DHEPTUu
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysus. Xapaxtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUH HACaNbHOrO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenpBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcalbHOM T'a3e C MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi TPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIUMHAMHYECKOU
CUCTEMBI U cTIOCcO0bI e€ n3meHeHus. KommuecTBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

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

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTs MmpoiieccoB B MpUpPO/IE.

TeruioBpie  mamuHbl.  [IpUHIUNBL ~ JEWCTBHST  TEMJIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamuHax. Ko3(p@uIMEeHT Moie3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOopaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

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).

N3MeHeHre BHYTpEHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipy TeIuionepeaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble Martepuaiibl. [lnaBienue u
KpUcTajuIM3anus. Y aejibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyeckne yCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenue npu MoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIaXXHOCTH.

HabGntonenue HarpeBaHus U MaBJIeHUsT KPUCTAUIMYECKOTO BEILECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHUIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IUAIEKTPUKUM M MOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUA 3apsij.
Onextpuyeckoe nosie. Hampsoxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun



CYIEPIIO3ULIAN BJICKTPUUECKUX TOJIeH. JIMHUK HanpsKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnaparT, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DONEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 y4acTKa LEeTu.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsi CHjia U BHYTPEHHEE CONMPOTUBICHUME HMCTOYHUKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTPUYECKHUM TOK B BaKkyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynmpoBOJHUKH. CoOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [omympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN O,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSSI MPOBOANMMOCTD TNOAA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOUYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHs B 10 kjacce ocyIiecTBIsIETCS €
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAHMS: SIBJICHUE, HAy4YHbIH (akT, rumores3a, Qu3nyeckas BEIUUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOM NIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHus, mapoBas TypOHHa, OBITOBOW XOJOJUIBHHUK, KOHIUIIMOHEDP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3auMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM HMHAYKIuU. KapTuHa NUMHUNA MarHUTHOU
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOIO NPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
MHOYKUUAHW. OJIEKTPOABIXKYIIAS CWIa HWHAYKUMAH. 3aKOH 3JEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOHCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIAOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO MMy4YKa MArHUTHBIM MOJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCHUMOCTh 3JIEKTPOJBUKYIIEH CHIIBI MHAYKIUH OT CKOPOCTHU WU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MassTHUK. MareMaTH4eCKUl MasiTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYEeCKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYX/IeHHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nudppaxiums MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3ByKka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aIus, nudpakims,
unTepdepenius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuyeckre yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBas AUArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEeHNE TOTIEPEUHBIX U TIPOIOJILHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakxeHus: ¥ MpeoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJO0H H
4acTOTOU KoJeOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpaXEHUe,
MIpeIOMJICHUE, TTOSpU3anys, Tudpakius, THTephepeHITHS.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTehb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKEHHSI.

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

ColOuparome U pacceuBaroiiue JuH3bL. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bI. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M NPAKTUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
OnTHKA, TU(PpaKIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TommHOE BHYTpEHHEE OTpakeHue. Moienb CBETOBOA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune naTepdepeHIIy CBETA.

Habmronenune nudpakiuu ceera.

HabGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOUILI0 MPU3MBI.

[Tomydenue criekTpa ¢ TOMOIMIbIO U(PPAKIMOHHON PEIIETKH.

Habnronenue noyisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepeHne nokasaTess MpeJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCHTEIBLHOCTH

['panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIlCHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHS
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpru (OTOHA C €70 YACTOTOM. DHEPTHUs
Y UMITYJIbC (POTOHA.

OTtkpoiTue 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dbotorpdexra. YpaBuenue OunmTeitHa st Gotoddpdexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpONCTBA M MPAKTHUECKOE NpPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢d(DHeKT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Lmanerapnas moxpens aroma. Ilocrymarel bopa. M3nyuenune wu moriounieHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/Ia.

BosHoBBIE cBOMCTBaA yacTull. Bonnel ne bponnsa. KopnyckynspHo-BoIHOBOM
JyaJn3M.

CHOHTAaHHOE U BBIHYK/ICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocraBa
paaroakTUBHOTO u3iydyeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4deHHUs.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens sipa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio saapa. M30Tormsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
S nepuble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGaeMbl W TEPCIIEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoMCTBAa U IIPAKTUUECKOE IIPUMEHEHHUE: T03UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii akcnepumenm, nabopamopmuvie padbomul
HccnenoBanre TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTBI ACTPOHOMHUU U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConneuyHass akTUBHOCTh. Mctounuk sHepruu CosiHIIA W 3BE3.
3BE34bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(HMarpaMma «CHEKTpaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3[bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe CTpoeHue



3BE€371. COBpEMEHHbIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boaounu ConHia u
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ma. Pazberanue rajiakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/ICTICHUs TI0JIOKEHHST HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOM cepax NeaTeTbHOCTH YEIO0BEKa, POJIb U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHUpa, MECTO
(bu3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUI O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOIOB HAYYHOTO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, Trumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

buonoeusa: »nektpuueckue SBICHUS B KUBOM Mpupoje, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

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

JIMYHOCTHBIE PE3YJbTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmera «Dusmka» T0JKHbL
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAll{, TO3WTHBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTbITA W OTBITA JESITEILHOCTH B IMPOIECCE peaTn3allid OCHOBHBIX HaIpaBiICHUI
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yYaIOMIErocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOINEUETIOBEYECKUX  T'YMAHHCTHUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIbHOCTh B MHTEpEcax Ipa)kIaHCKOTro
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

yMEHHUE B3aUMOJIHCTBOBATH C COIMAILHBIMU HHCTUTYTaMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXCHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBECHHS,;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U I[EHHOCTH, B TOM YHCJIE B
NEeSATEIbHOCTH YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUIECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOTO TBOPUYECTBA,
npucyuero pu3n4eckon Hayke;



5) Tpy10BOr0 BOCIIMTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTH
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOLEH CpElle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTHMYECKOM HANpPaBIECHHOCTH 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  (QU3MKU  OCYLIECTBIATh NPOEKTHYD M HCCIIEJOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEIH JEeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M NPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIBbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSIX  PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PEICHUH KU3HEHHBIX MPOOJIEM.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIaJICTh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW ACSITENbHOCTU
B 005acTi PU3UKU, CHIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MTO3HAHUS;

BJIQJICTh BUJAAMH JICATEIBHOCTH 110 IMOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIpEeTalliY, MPeoO0pa30oBaHUI0 M TPHUMEHEHUIO B PAa3IMYHBIX Y4eOHBIX
CUTYaIUsIX, B TOM YHUCIIE TIPHU CO3JaHUH YU€OHBIX IPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaudy,
BBIJIBUTATh TUTOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHThI I JIOKa3aTelhCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHN PEIICHUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (OpPMYIUpOBaTh COOCTBEHHBIC 3aayll B 00pa30oBaTEIbLHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKe B MPAKTHYECKYI0 00IacTh
KU3HEICSATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora c nndopmanueii:

BJIQJICTh HABBIKAMH TOJIyYCHUs WHPOPMAIUU (PU3UIECKOTO COJNEPKAHUS W3
WMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSATENIHLHO OCYIIECTBISATh TOUCK, aHaJu3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
NIPEICTABIICHNUS;

OIICHUBATh JOCTOBEPHOCTHh MH(POPMAIIUH;

UCIIONIb30BaTh  CpPeACTBA  WHQPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHH B PEIICHHMH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OpraHU3alMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCTHl (PU3MUECKOTO COJACPXKAHUS B PA3IUYHBIX (opMarax C
y4€TOM Ha3zHaYeHHsI MTHPOPMAIIUHU U [IETICBOW ayJUTOPHH, BRIOUPAst ONITUMATBHYIO
dbopMy mpeacTaBIeHUS U BU3yaTU3alliu.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:
OCYUIECTBJIATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BOBMOXKHOCTEH Ka)KJI0TO YeHa KOJUIEKTHBA;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUSA MO €€ JOCTUIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacmpenenaTb poid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa MU KAXKIOTO yYaCTHHKA KOMaHAbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAESITENBHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHSIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUUHBIX MPEITOYTCHHI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(GU3HUKH, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTENIbHbBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH UHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJE€Th HABBIKAMHM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICTUTENbHBIX TMPOLECCOB, UX pE3yJbTaTOB M
OCHOBaHUIM;



UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYAalllH, BIOOpa BEPHOTO
pEIICHMST;

yMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKEHMUIO;

OpUHUMATh MOTHBBI W apryMEHThl JPYTUX I[PU aHaJIU3€ pe3yJIbTaTOB
JeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mpouecce nocTHKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYaroUIUXcCs
COBEpLICHCTBYETCS HIMOIIMOHATBHBIN UHTEJIEKT, MpeAnoararonmii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATBHOE
COCTOSIHHE, BUCTh HAPABICHUS Pa3BUTHsI COOCTBEHHOM IMOLMOHAIBLHOU C(epsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHHME, CIIOCOOHOCTb aJalTUPOBAaThCA K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUY, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIKEHUIO e U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITh HHTEPEC U pa3pemaTh KOH(IUKTHI.

NPE/IMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJiacce npeIMETHBIE Pe3ybTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3MKu B (HOPMHUPOBAHUH
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJICH;

YYUTHIBATh TPAHMIBI TPUMEHEHHS W3YyYCHHBIX (U3UYECKUX MOJCIICH:
MaTepuajibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHUS Ia30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a1ad;



pacno3HaBaTh (PU3NYECKHUE SBICHUS (IPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBI)KCHHE, CBOOOJHOE TaJICHHE TeJ, JBIKEHHE 110 OKPY)KHOCTHU, HWHEPIIUS,
B3auMoOJIelicTBUE Tell, TU(dy3us, OPOYHOBCKOE JIBI)KECHHE, CTPOSHUE >KUIKOCTEH
¥ TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPH HAarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTb BO3/lyXa, OBBIIIICHUE JTABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBS3b MEXKAY IapaMeTpaMH COCTOSIHHMS Ta3a B HM30IpoIeccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (DU3UYECKHE BEIWYUHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHEe, CKOPOCTb, YCKOpPEHHE, Macca Teja, Ccuia,
MMIYJIbC Te€JIa, KWHETUYECKas PHEPrusi, MOTCHIMAIbHAA DHEPTUsS, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM MPABHUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHMS M €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMUMHY C JAPYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (HU3MYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPTysl XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUJIOTHI, BHYTPEHHSS SHEprusi, padoTa rasa,
KO3(phUIIMEHT TOJIE3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICT HCMOJb3yEMbIX BEIMYHMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3yYCHHBIC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPUUCCKUI 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUA, Pa3HOCTh MOTEHIIMAJIOB;
NPy OINMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYEHMs] W EJIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHAM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIB3YsS (PU3MUECKHE
3aKOHBI W TIPUHIIUIIBL: 3aKOH BceMupHOTro Tarotenus, |, Il u Il 3akonsr HetoToHA,
3aKOH COXPaHEHUs] MEXAaHMYECKOW DHEPruu, 3aKOH COXPAHEHHUsS UMITYJIbCa,
NPUHIUAN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHUSI BEILECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPryuu TEIIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIFOTHOIM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIIEKTPUYECKOro 3apsiga, 3akoH KyioHa, mpu 3TOM pasidyaTh CJIOBECHYIO



(GOpMyIIMPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUA (TpaHUIIB,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIUpOBATH BHIBO/IBI,

OCYIIECTBJIATH MPSMbIC M KOCBEHHBIC M3MEPCHUS (PU3NUECKUX BEITUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIH CIOCOO W3MEPEHHUS M WCIOJb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUTHOCTEN N3MEPEHUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (U3MUYECKUMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3yIbTATHl IMOJTYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€TaTh BBIBOABI IO pe3yIbTaTaM HCCIEAOBAHNUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJICHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEILCKOM W MPOECKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
o0opyIoBaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCIOBUS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEATBHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMYNHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOoM Ha HM3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCTIONBb30BaTh  MPH  pPEIIEHWH  ydeOHBIX  3aJady  COBpPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA IOMCKa, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YYECOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIIHNH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTy4aeMyt0 HH(OPMAIIHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOIECCOB OKPYKAIOIIET0 MHUPA, B PpPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B TMOBCEIHEBHOW >KH3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIONCHUS HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TIpyNNe C BBINOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBaTh PpalbOTy TPYIIIBI, pPalMOHATIBLHO pacHpeieisaTh O00S3aHHOCTH U
IJIAHUPOBATh JACATECIHHOCTh B HECTAHAAPTHBIX CUTYyalUaX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB T'PYIINbBI B PEHICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K xonmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKUA M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIIOAEH, LEIOCTHOCTh M E€IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU pPeIlIeHUU (HU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SBJICHUS (MPOLECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAsS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHUTHasE WHAYKIUS, JACHCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIMWUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE PAacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudecknii 3phexT (poTodrddheKT), CBeTOBOES AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIMOaKTUBHOCTb;

OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  pPa3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), UCMOJB3Yys (U3UUYECKUE BEIIMYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIAA CHUJIa, padoTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTYIIKU, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJed, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX OJIEKTPOMArHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWUJia JIMH3bI, MPU ONMHCAHWH MPABUIBLHO TPAKTOBATh (U3MUYCCKUN
CMBICIT HCIIOJIB3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS W CAWHHIIBI, YyKa3bIBaTh
dbopMyTbl, CBSA3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOLECCHI, HCIOIb3Ys
bu3MYecKue BEJIMYHMHBI: CKOPOCTh DSJCKTPOMATHUTHBIX BOJH, IJIWHA BOJHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO TOTypaclaaa, SHEPTUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONINE JIAHHYIO (U3WYECKYI0 BEIWYWHY C JAPYTHMMH BEJIMYWHAMM,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUHU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAaHEHUsT MacCOBOr0 4ucia, nmoctyiaTtel bopa,
3aKOH PaIMOAKTHUBHOI'O pacmnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBHUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIEIIATh HAIIPABICHHE BEKTOPA UHIYKIIMH MAarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, CuJIbl Amniepa u cuibl JIopenna;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmyHpoBaTh TpobiieMy/3agady HM THUMOTE3y Yy4eOHOro JKCIICPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpPOBaThH BHIBOJIHI,

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUS U WCIOJIb30BAaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATENLCKOW U MPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/lauu



BBIOMpaTh (PU3UUCCKYIO MOJCIb, BBIICIATh (DHU3UUCCKHE BEITUYHHBI B (HOPMYIIHI,
HEOOXOUMBIC JUIS e€ pEIICHUs, MPOBOIUTH PAcuEThl M OICHWBATH PEaTbHOCTH
MIOJTyYEHHOTO 3HAUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATH JIOTHUYECKU HEPOTUBOPEUHBYIO
IIETMIOYKY PAaCCYyXJICHUI C OMOpOW HAa WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJb30BaTh  TMPH  pPEIICHWH  yYeOHBIX  33aJa4y  COBpPEMCEHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U MPEJICTABJICHUS YY4COHOW U HAYYHO-TIONYJIIPHOW WH(pOPMAIIUH, TIOTYYCHHOW U3
Pa3ITUYHBIX UCTOYHUKOB, KPUTUICCKU aHAJTU3UPOBATH MOTyIaeMyI0 HH(POPMAIIHIO;

OOBSCHATh TPHHIMIIBI JEHCTBUS MAaIIUH, TPHOOPOB M TEXHUYECCKHX
YCTPOWCTB, Pa3inyarh YCIOBUS MX 0€30MaCHOTO MCIOJIh30BAHUS B IMMOBCEIHEBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOC)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOICCCOB OKPYKAIOIIEIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
U oOecrieueHusT 6€301TacHOCTH TP OOpaIlleHHH ¢ MTPUOOpaMU U TEXHUYSCKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM JKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B TpYyIIC C BBIIOJHCHHEM pPa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPANMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyAIMsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBACMON TTPOOIIEMEI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunmenoBanue KoymuecTso yacos DIeKTPOHHBIE Bujbl 1eATeIbHOCTH
Nen/m | pasjiesioB u TeM B Kontpoabnbie Ilpakruueckue (uuppoBbie) 00y4aoIHXCsl ¢ Y4eTOM
NporpamMMbl cero padoTbI padoThI o0pa3oBaTe/bHbIE pabo4eii mporpaMmmbl
pecypchl BOCHUTAHUS
Pazgen 1. DPUSUKA U METObI HAYYHOI'O ITO3HAHUA Juckyccus,  HampaBleHHas  Ha
11 ®dusnka 1 METOJIbI 5 bubnmnoreka [HOK q)OpMHPOBaHHZ TPAXIAHCKOH
' HAaY4YHOTI'O II03HAHHUS https://m.edsoo.ru/7f41bf72 TOSHIIK ~— ODYHAIOMErocs - Kak
AKTHUBHOI'O 1 OTBCTCTBCHHOI'O YJICHA
Hroro 1o pasaeny 2 POCCHHCKOTO 00IIIECTBA;
Becena, HarpaBJICHHas Ha
Paznen 2. MEXAHUKA (dopmuposanue NPHHSTHS
bubmmnotexa LIOK TPAIUIIMOHHBIX OO0IIEYETOBEUECKAX
2.1 KunemaTtuka 5
https://m.edsoo.ru/7f41bf72 = TYMaHHCTHICCKAX 1
ACMOKPATHYCCKUX HGHHOCTCﬁ;
2.2 Jlunamuka 7 bubmmorexa LOK VueGHas 3ajaua, HampaBjeHHAS Ha
https://m.edsoo.ru/7f41bf72
(hopMUpOBaHHWE TOTOBHOCTH BECTHU
23 3aKOHBI COXpaHEHHS B 6 1 1 bubmuorexa [JOK COBMECTHYIO  JEATEJIbHOCTh B
' MEXaHUKE https://m.edsoo.ru/7f41bf72 = unrepecax IPaXIaHCKOTO
obmecTna, y4acTBOBATH B
Hroro mo pazneny 18 CAMOYTIPARICHHH s

Pasnea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

OCHOBBI Eubs 10K
31 i 9 1 noIMoTEeKa
MOHeKyMpHOV https://m.edsoo.ru/7f41bf72
KHUHETHYECKOW TCOPHHU
3.9 OCHOBBI 10 1 bubmmorexa [JOK
' TEPMOIUHAMUKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble 5 bubmuoreka [IOK

COCTOsSHHA BCIICCTBA.

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

o0Opa3oBaTeIbHON OpraHu3aluy;
IIpoexTHas 3ajmaya, HarpaBieHHAs

Ha (dhopmupoBanue YMEHHUS
B3aNMOJICECTBOBATH c
COLMAILHBIMU ~ WHCTUTYTaMH B

COOTBETCTBHU C UX (QYHKIMAMH U
Ha3HAYCHHEM;
Huckyccus,

(dhopmupoBanue

HaltpaBJICHHas Ha
TOTOBHOCTHU K



https://m.edsoo.ru/7f41bf72
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@da30BbIE IEPEXOABI

Hroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bu6nmoreka [IOK
41 1
DueKTpoCTatitia 0 https://m.edsoo.ru/7f41bf72
[TocrossHHBIM
3JIEKTPUYECKHUM TOK. bubnnoreka HOK
4.2 12
Toxku B paznuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22

TyMaHUTApPHOH U  BOJOHTEPCKOMU
JIeSITeIbHOCTH;
Huckyccusa,  HampaBleHHas  Ha

hopmMupoBaHHe POCCHICKO#
TpaXxTaHCKOM HWIEHTUIHOCTH,
MMaTPUOTH3MA;

becena, HanpaBJIeHHas Ha
hopmMupoBaHHe IIEHHOCTHOTO
OTHOIIEHUS K TOCYJapCTBEHHBIM
CHUMBOJIaM, JIOCTYKCHUSM

poccuiickux Y4Y€HBIX B 00JacTH
(hM3UKY U TEXHUKU;

IMpoekTHass 3amada, HampaBIeHHAs
Ha (opmMHpOBaHUE HPABCTBEHHOTO
CO3HAHUS, ITUIECKOTO MTOBEICHHS;
IMpoekTHass 3amada, HampaBieHHAs
Ha (GOpPMHUPOBAHUE CIIOCOOHOCTH
OLCHUBATHL CUTYyallUIO U MPUHUMATDH
OCO3HAHHbBIC pelieHus,
OPUECHTUPYSICh Ha MOpPaJIbHO-
HPaBCTBCHHBIC HOPMBI U LEHHOCTH,
B TOM 4YHUCIE€ B JOCATCIBHOCTU
y4€HOrO;

VYueOHas 3amaya, HampaBlieHHas Ha
(hopMUpOBaHUE OCO3HAHUS JIMYHOTO
BKJIaJIa B TIOCTPOEHHE YCTOHYUBOIO
Oynyero;

IIpoexTHas 3ajmaya, HarpaBi€HHAs
Ha (POPMHPOBAHHE DCTETHYECKOTO
OTHOILIICHUA K MUpYy, BKJIFO4ast
OCTECTUKY HAYYHOI'0 TBOPUYECCTBA,
NpUCyIIero GU3NIECKON HayKe;
[MpoekTHas 3amava, HampaBliCHHAS
Ha (opMHUpOBaHHE HHTEpeca K



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

PasTHIHBIM cthepam
poeCCUOHANBHON IESTeIbHOCTH,
B TOM YHCJI€ CBSI3aHHBIM C (PHU3UKOM
U TEXHHMKOH, yMEHHE COBepLIaTh
OCO3HaHHBIA  BBIOOp  Oyayrmiei
npopeccuun W peaJnu30BBIBATh
COOCTBEHHBIC KU3HEHHBIE IIJIaHbI;
[IpoexTHas 3anmava, HampaBlieHHAs
Ha (GOpMHPOBaHHE TOTOBHOCTH H
CIIOCOOHOCTH K 0O0pa30BaHUIO U
camooOpa3oBaHWIO B oOnacTh
¢u3nKn Ha OPOTSDKEHWM  BCEH
KHU3HH;

[IpoexTHas 3anmava, HampaBlieHHAS
Ha thopmupoBanue
c(hOpMHUPOBAHHOCTH 3KOJIIOTHUECKON
KyJIbTYpbl, OCO3HaHHE TII100ATBHOTO
xapakTepa IKOJIOTHYECKIX
pooJeMm;

IIpoexTHas 3ajmaya, HarpaBieHHAs
Ha (OPMHUPOBAHKE TUIAHUPOBAHHUE U

OCYUIECTBJIEHUE JIeUCTBUI B
OKpy)Kalolllel cpene Ha OCHOBE
3HAHUS eyeun YCTOHYUBOTO

pa3BUTHS Y€JIOBEYECTBA,

[IpoexTHass 3amava, HampaBlieHHAS
Ha (QopMupoBaHHE pacIIUpeHHe
OIIbITAa ACATCIBbHOCTHU
9KOJIOTHYECKOW HANPaBICHHOCTH Ha
OCHOBE HMMEIOIIUXCS 3HAHMM 1O
¢busuke;

YyeOHas 3afava, HalpaBJIeHHAs Ha
(dhopmupoBanue MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY




PesepBHOE Bpems

YPOBHIO  pa3BUTHS  (pus3mueckoit

HAYKH;
VYueOHas 3a7ava, HampaBlieHHAs Ha
hopmMupoBaHHe OCO3HAHMS

[IEHHOCTH HAyYHOU JesTeThHOCTH,
TOTOBHOCTH B TIpOIleCCE€ H3YUCHHS
(hM3UKH OCYIIECTBISATh MPOEKTHYIO
u HCCIIEIOBATEIBCKYTO
JIeSITeNIbHOCTh WHAWBHIYaJIbHO M B

rpymnme.

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

68




11 KJIACC

HaumMeHoBaHMe KounyecTBO 4acoB DIeKTPOHHBIE Buabl nesiteJibHOCTH
Nen/m  pa3nenos u TeM B Konrpoabnble Ilpakruueckue (uuppoBbie) 00y4aIOLIMXCS € YIeTOM
cero .
NporpamMmbl padoThI padoThbI o0pa3oBaTejibHbIE paboueii nporpaMmel
pecypchl BOCIIMTAHUSA
Paznen 1. JIEKTPOANHAMUKA Jluckyccus,  HampaBlieHHas ~ Ha
MarHuTHOE TIoJe. dhopmupoBaHue TpaKIaHCKOMH
bu6nuoreka [IOK HO3UIMU 00y4aroImerocs KaK
1.1 DJIeKTpOMarHuTHas 11 1 3 1 1 yHaom
https://m.edsoo.ru/7f41c97c = aKTUBHOI'O M OTBETCTBEHHOTO WieHa
HHAYKIHIA POCCHICKOT0 00IIeCTBa;
becena, HaIlpaBJICHHAS Ha
Hroro 1o pasaeny 11 p
¢dbopmupoBaHuEe MPUHATHS
Pasznea 2. KOJIEBAHUSI 1 BOJIHbBI TPAIUIIMOHHBIX OOIIIEYEeTOBEUSCKUX
MexaHquCKHe il T'YMaHUCTUYCCKUX u
bu6mmoteka [IOK K i;
2.1 3JIEKTPOMArHUTHbHIC 9 1 1 JICMOKPATHHCCKUX LICHHOCTCH,
5 https://m.edsoo.ru/7f41c97c = VueOHas 3anaua, HampaBicHHas Ha
KoseOaHus
(hopMUpOBaHUE TOTOBHOCTH BECTHU
Mexanunveckne u Bu6miorexa LIOK COBMECTHYIO JIEeATEIbHOCTD B
2.2 DJIEKTPOMArHUTHEIE 5 1 HHTEPECAX IPAXKIAHCKOro O0ILECTBa,
p p p
https://m.edsoo.ru/7f41c97c
BOJIHBI y4acTBOBaTh B CaMOYINPABJICHUU B
Bu6muorexa LJOK 00pa30BaTeIbHON OpraHu3allny;
2.3 Onrrka 10 3 IlpoekTHas 3aja4a, HamnpaBjeHHas
p p
https://m.edsoo.ru/7f41c97c
Ha (dhopmupoBaHue YMEHHUS
UTtoro o paszaeny 24 B3aNMMO/IEMCTBOBATH C COIMAJILHBIMU

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OCHOBBHI cieIaTbHON
3.1 Teopuun
OTHOCHTEIBEHOCTHU

Hroro no pasaeny

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

Pa3znen 4. KBAHTOBAS ®U3UKA

WHCTUTYTAMH B COOTBETCTBUHU C HX
(GYHKIMSME 1 Ha3HAYEHUEM;

Juckyccus,  HampaBlieHHas — Ha
(dbopMUpOBaHHE  TOTOBHOCTH K
TYMaHUTApHOW M BOJIOHTEPCKOM
JIESITeTIbHOCTH;

Jluckyccus,  HampaBlieHHass — Ha
(dhopMupoBaHue poccuiickoit



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

DJIEeMEHTHI KBAaHTOBOMU bubmuorexa [JOK
4.1 6
ONTUKHU https://m.edsoo.ru/7f41c97c
bubnuoreka [IOK
4.2 4
Crpoenue atoma https://m.edsoo.ru/7f41c97c
bubnuoreka [IOK
4.3 ATOMHOE A71pO S https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Pa3nea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DJIEMEHTHI Eubs 10K
noImorexa
5.1 7 1
ACTPOHOMIH 1 https://m.edsoo.ru/7f41c97¢c
acTpou3uku
Hroro no pazgeny 7

Pa3nesn 6. OBOBIIAIOIIEE ITOBTOPEHHUE

Oo6o0maromiee
MTOBTOPCHHE

6.1

Hroro no pazneny

4

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

TpaXxTaHCKOH WICHTUIHOCTH,
MaTPUOTH3MA,

becena, HampaBjeHHas Ha
dhopmupoBaHue IIEHHOCTHOTO
OTHONICHHST K TOCYIapCTBEHHBIM
CHUMBOJIIaM, JIOCTHKEHUSIM

pOCCHICKHX Y4YEHBIX B 00JacTH
(bM3UKY U TEXHUKW;

[IpoexTHas 3amada, HampaBIeHHAS
Ha (opMHpOBaHME HPABCTBEHHOTO
CO3HaHMS, ITHIECKOTO MTOBE/ICHHS;
[IpoexTHass 3amaya, HampaBieHHAs
Ha (GOpPMHUPOBAHHE CIIOCOOHOCTH
OLICHMBATh CHUTYAlMI0 W NMPUHHUMATh
OCO3HaHHEIE perIeHus,
OPHEHTHpPYSICH ~ Ha  MOpAJIBHO-
HpPaBCTBEHHBIE HOPMBI M LIEHHOCTH,
B TOM YHCIC€C B OCATCIBHOCTU
Y4€HOTO;

VYueOHasi 3a/iava, HamnpaBJIeHHAs Ha
(hopMUPOBaHUE OCO3HAHUS JIMYHOTO
BKJIaJla B TIOCTPOCHUE YCTOHYUBOIO
Oyymiero;

[MpoexTHast 3amada, HampaBliCHHAsS
Ha (OPMHPOBAHHE DSCTETUUECKOTO
OTHOIICHUSA K MHDY, BKJIrO4ast
9CTCTUKY Hay4YHOI'O TBOPUYCCTBA,
npucymiero GU3NIeCKoi HayKe;
[MpoekTHass 3amava, HampaBlieHHAsS
Ha (OpMHUpOBaHME HUHTEpeca K
Pa3INIHBIM chepam
mpo(eCCUOHATIBHON  JCSITEIbHOCTH,
B TOM YHCJI€ CBSI3aHHBIM C (PU3UKOI
U TEXHUKOHM, yMEHHE COBepLIaTh



https://m.edsoo.ru/7f41c97c
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OCO3HAaHHBIM  BBIOOp  Oymymieit
npodeccuun A PEaM30BHIBATH
COOCTBEHHBIE )KU3HCHHBIC TIAHBI;
[MpoekTHas 3amava, HampaBlICHHAS
Ha (opMupoBaHHWE TOTOBHOCTH H
CITOCOOHOCTH K O00pa3oBaHHIO |
caM000pa30BaHUIO B oOmacTu
¢U3MKM HAa TPOTSDKCHHW — BceH
KHU3HH;

IMpoekTHas 3amava, HampaBlICHHAS
Ha thopmupoBanue
c(hOpPMHUPOBAHHOCTh JKOJIOTUICCKOM
KYJIBTYPbI, OCO3HAHHE TIOOATBHOTO
XapakTepa dKOJOTHYECKHUX MPOoOIIeM;
IMpoekTHas 3amava, HampaBlICHHAS
Ha (hOPMHUPOBAHUE TIIAHUPOBAHHUE U

OCYILIECTBIICHUE JeHCTBUI B
OKpYXalolllell cpele Ha OCHOBE
3HAHUS neyieun YCTOHYUBOTO

Pa3BUTHS YEJIOBEYECTBA;
[IpoekTHass 3aqa4a, HampaBJeHHAs
Ha (GOpPMHUpOBaHHE paclIupeHHe
OIlbITa JACATCIbHOCTHU
JKOJIOTMYECKOM HAIIPaBICHHOCTU Ha
OCHOBE MMEIOIUXCSI 3HAHUN IO
¢dusuke;
VYueOHasi 3ajiava, HampaBJIieHHAs Ha
bopmupoBaHme MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS  (PHU3HUECKOI
HAyKH;

VYueOHast 3a/1a4a, HaIIpaBJIeHHAs Ha

(bopMupoBaHHe OCO3HAHUS

IOECHHOCTH Hay‘-lHOﬁ JACATCIBbHOCTH,




TOTOBHOCTH B IIPOLIECCE U3yUEHHUS
(U3UKU OCYIIECTBIIATH IPOSKTHYIO
U HCCIIE0BATENbCKYIO
JEeSITeIbHOCTh MHINBHUIYyalIbHO U B
rpymrne.

PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME 08 4 !







IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
KoandecTBO 4yacosB Hcnoan3oBanue
[udpposoii DJIEKTPOHHBIE
No nudpoBbIe
Tema ypoka Kontpoannbie IIpakTHuyeckue nabopaTopun bp
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI no puzuke pecypes:
«POBUKIIAB
(busuka)»
dusuka — HayKa 0 IPUPOJLE.
1 Hayunrie MeT(})] Bl HofoH;ﬂ 1 bubmmorexa [IOK
y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo pusuku B
OPMHUPOBAHUU COBPEMEHHON
2 I(-ll)a quOI;I KapTHHBI 1\/1131/1 a, B 1 bubmmorexa [IOK
Y pv ba, https://m.edsoo.ru/ff0c33e6
MPAKTUIECKON JACSITeTLHOCTH
IO Ik
MexaHn4eckoe ABHKEHHE.
OTHOCHUTEILHOCTD
3 MEXAaHUYECKOT0 IBIKEHUS 1 bubmmorexa [IOK
A ) https://m.edsoo.ru/ff0c3508
ITepemenienue, CKOpoOCTb,
YCKOpEHHUe
4 PaBHOMEpHOE ITPAMOIMHENHOE 1 bubnnorexka [JOK
JBHIKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE 1 . bubnnorexka [HOK
MPSMOJIMHENHOE IBUKECHHUE https://m.edsoo.ru/ff0c372¢
6 CBoOomHoe masieHue. Y CKopeHue 1 bubnmnorexa [JOK

¢BOOOIHOTO ITaIEHUSA

https://m.edsoo.ru/ff0c39cc



https://m.edsoo.ru/ff0c32e2
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KpusosnHeliHOE NBUKEHUE.

7 JBr>keHre MaTepuaibHON TOUKU bubmmorexa [JOK
https://m.edsoo.ru/ffOc3ada

0 OKPY>KHOCTHU
[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. UnepuuanbHble bubmumoreka [IOK
cucreMsl orcyera. [lepBelii 3ak0H https://m.edsoo.ru/ff0c3be8
HeroTona
Macca tena. Cuia. Ipunnun

9 cynepnosuiuu cuil. Bropoi bubnnoreka [JOK
3akoH HeroToHna s https://m.edsoo.ru/ffOc3be8
MaTEepUAIBHON TOYKHU
Tpetuii 3akoH HeroToHa ni1s bubnnoreka [JOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOIO TATOTEHUS.

11 Cuia tsxectu. [lepBas bubmorexa LHOK

https://m.edsoo0.ru/ff0c3d00

KOCMHYECKasi CKOPOCThb

12 Cuita ynpyroctu. 3akoH ['yka. bubnuoteka [JOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent

13 Tperust. Cuia COpoTUBICHUS bubnuoreka [IOK
MIPY JBH>KEHUU TEJA B KUJIKOCTH https://m.edsoo.ru/ffOc3f76
WM ra3e
[ToctynarenbHoe u
BpaIaTebHOE JBUKEHUE

14 a0COJIIOTHO TBEPJIOTO TENa. bubnmnoreka [JOK

MowmeHT cuisl. [1neqo cumsl.
VYcnoBus paBHOBecHs TBEPIOTO
Tena

https://m.edsoo.ru/ffOc41a6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

15

16

17

18

19

20

HNMnynsc MaTepuanbHOU TOYKH,

CHUCTEMBbI MaTEPUAIIbHBIX TOYEK.

Nmnynbe cumbl. 3akoH 1
COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE

PabGoTa 1 MOIIHOCTB CHJIBL.
Kunernyeckas sneprus

MarepualibHOI Touku. Teopema 1
00 U3MEHEHUU KUHETUYECKOW

SHEPrUuu

ITorennmanesHas 3HEprUsl.
[ToreHuuanbHas SHEPTUS YIPYTO
nehOpMUPOBAHHON MPY>KUHBI. 1
[ToreHuuanpHas SHEPTUs TeNa

BOJIM3U MOBEPXHOCTH 3eMIIU

ITorenuumanbHbie U

HEMOTeHIMaIbHbIe CUIIbl. CBS3b

paboThl HEMOTEHIIUATBHBIX CHJI C
W3MEHEHUEM MEXaHUYECKOU 1
SHEPIHM CUCTEMBI T€J. 3aKOH
COXpAHEHUS MEXaHUYECKOM

SHEPruu

JlaGoparopHas paboTa
«HMccnenoBanue cBsi3u pabOThHI
CHJIBI C U3MEHEHUEM
MEXaHMYECKOW PHEPTUH TeJla Ha
pUMepe pacTsHKEHUS
PE3HHOBOTO KIyTa»

KonTtponbHas pabora o Teme 1

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«Kunemaruka. /lunamuka.
3aKOHBI COXPAHEHHUS B
MEXaHUKE»

https://m.edsoo.ru/ffOc4b74

21

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
teopuu. bpoyHoBckoe
newkenue. duddysus

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

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Monenn cTpoeHust
ra3oB, JKUJKOCTEH U TBEPIBIX Tell

23

24

25

Macca monekyi. KonnuectBo
BemecTsa. [locTostHHas
ABoraapo

TemoBoe paBHOBECHE.
Temneparypa u €€ u3sMepeHue.
IIxana remneparyp Llenbcus

HUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEe KNHETUYECKOU
SHEPrUM JIBUKEHUS MOJIEKYJI.
YpaBHenue Menzeneena-
Kunaneiipona

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

27

28

3akoH JlambproHa. ["a3oBbIc
3aKOHBI

JlaGoparopHas paboTa
«HMccnenoBanue 3aBUCUMOCTH



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

MEXK/]ly TapaMeTPaMH COCTOSTHUS
Pa3peKEHHOTO raza

H3onponeccel B uaCAIbHOM rase

29 U uX rpaduueckoe bubmmorexa LIOK
https://m.edsoo.ru/ff0c570e
MIPE/ICTABIICHHE
BuyTpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U
30 CITIOCOOBI €€ M3MCHEHHS. bubmuorexa [JOK
KonuuecTBo TemioTs! u padora. https://m.edsoo.ru/ff0c5952
BnyTtpeHnHss sHEeprus
OJIHOATOMHOTO UJCAIBHOIO raza
bubmuorexa [JOK
31 Bragr rertonepesain https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh
32 BerecTBa. KonmuecTBo TEIIOTHI bu6mmoreka [IOK
IIPH TEIUIONEepeaaye. https://m.edsoo.ru/ff0c5c36
AnrabaTHBIN mporecc
IlepBhlii 3aKOH TEPMOIUHAMUKU
33 " eI;O anMeHeHI/IE K " bubmmorexa LIOK
https://m.edsoo.ru/ff0c5efc
M30IpoIeccam
HeobGparumocTh mporieccoB B
34 npnpgz[e. Bropoit liaKOH bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKH
35 [Tpunuun nevicteus u KIT/ bu6mmorexa [IOK
TETIJIOBOW MaIIUHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIT/
37 DKooruyeckue npoodaemMbl

TCIIJIOOHCPICTUKHA



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

O06o0mmarmui ypox

bubmuorexa [JOK
38 «Monekyxipas pusuica. https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJTMHAMHUKI
KonTtponpHast pabora o Teme
39 «MonexynsipHas puzuka bubmmorexa LIOK
yp ’ https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOAMHAMUKI
[TapooOpa3oBanue u
40 koHaeHcanusd. Mcnapenne u bubmmorexa [IOK
a TR P https://m.edsoo.ru/ff0c63b6
KUIIEHUE
AOCOIIOTHAS M OTHOCUTEIbHAS
41 BIIAKHOCTh BO3IyXa bubmorexa [JOK
DSy https://m.edsoo.ru/ffoc64ds
HacpleHHsii map
Tépnoe Teno. Kpucraminueckue
1 aMopdHBIE Tela. AHUZOTPOIUS
42 CBoﬁcIT)E) KPUCTAJUIOB }KHTEI/Ie bubnmorexa LOK
p F R https://m.edsoo.ru/ff0c65f0
Kkpuctayibl. CoBpeMeHHBIE
MaTepHaIbl
[InaBneHne U KpUCTAIUIU3ALMS.
43 VnenpHast Tel'IJ'II())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa LHOK
g ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44
YpaBHEHHE TETI0BOro bananca https://m.edsoo.ru/ff0c6820
DneKkTpu3anus Ted.
45 OnekTpuueckuii 3apsia. [[Ba Buna bubmmorexa [OK
p AL g https://m.edsoo.ru/ffO0c6bcc
DIIEKTPUIECKUX 3apSIO0B
[TpOBOIHUKH, TUIICKTPUKH U
46 MOJTyIPOBOIHUKH. 3aKOH bubnnorexka [JOK

COXpaHEHHUS YIEKTPUIECKOTO
3apsna

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

B3aumoneiictBue 3aps10B. 3aKOH

. bubnmoreka [JOK
47 Kynoua. Toqethbm https://m.edsogru/ff006ce4
JIEKTPUUYECKUHN 3apsij
Hanpsxéanocts
48 anekTpudeckoro noiis. [punnun bubnmoreka [JOK
CYNEPIO3ULUH IEKTPUUECKUX https://m.edsoo.ru/ff0c6df2
nosiei. JInnuyu HanpsKEHHOCTH
Pabota cun
49 ANEKTPOCTATHYECKOTO IMOJIS. bubnnoreka [JOK
ITorennuan. Pasnocth https://m.edsoo.ru/ffOc6f00
MOTCHIINAJIOB
[TpOBOAHUKY M TUAJIEKTPUKH B
50 ANEKTPOCTATHYECKOM IIOJIE. bubnnoreka [JOK
JuanexkTpuyeckast https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTh
N bubmuorexa [JOK
>1 dnexrpotukocts. Komzencarop https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHJICHCATOpa. DHEPTHUs bubmmorexa [TOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJICHCATOpa
JlaGoparopHas paboTa
53 "N3mepeHune 2IeKTPOEMKOCTH
KOHJleHcaTopa"
[IpuHiun nercTBus u
MPUMEHEHHE KOHJIEHCATOPOB,
54 KOMUPOBAJILHOTO afapara,

CTPYWHOTO IIPUHTEPA.
DIIeKTpOCTaTUYECKas 3alIHTa.
3a3emileHne AIEKTPOpruOOpoOB



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

56

57

DNEeKTPUYECKUH TOK, YCIOBHUS
€ro CyIIeCTBOBaHUS.
ITocTosaubIl TOK. CHIla TOKA.
Hanpspkenue. ConpoTuBieHue.
3akon Oma 15 ydyacTka enu

ITocnenmoBarennsHOE,
napajuielIbHOe, CMEIIaHHOE
COCJIMHEHHUE TPOBOHUKOB.
JlaGopaTtopHnas pabota
«M3y4eHne cMenIaHHOTO
COCJTUHEHUS PE3UCTOPOBY

Pabora 1 momHoCTH

3JIEKTPUYECKOT0 TOKA. 3aKOH
J[xoyins-Jlenna

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

59

60

3axoH OMa 7151 OJTHOM
(3aMKHYTOI) 3JIEKTPUUECKOMN
nenu. KopoTkoe 3amMbIkaHUe.
JlaGoparopHas paboTa
«3mepenne DJ1C ncrtounuka
TOKa U €ro BHyTPEHHETO
COTIPOTUBIICHUS»

DNEeKTpOHHAs IPOBOAUMOCTD
TBEPABIX METAJLJIOB.
3aBUCHUMOCTb COITPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepXIpoBOIUMOCTh

DNEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

61

[TomynpoBOTHUKH, UX

bu6mmoreka [IOK



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

coOCTBEHHAas U IpUMeECHast
npoBoauMocTh. CBoicTBa p—N-
nepexoja. [loaynpoBogHIKOBBIE
IPUOOPHI

https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUH TOK B pacTBOpPax

62 U paciuiaBax JIEKTPOJIUTOB. 1 bubmumoreka [IOK
DIIEKTPOIUTUYECKAS https://m.edsoo.ru/ff0c82ba
JUCCOLMAIUS. DIEKTPOIIN3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosiTenbHbIN U 1 bubnuorexa [JOK
HECAMOCTOSTENBHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKTpuuecKkue Npudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o0mmarmui ypok 1 bubnnorexa [JOK
«DNEKTPOAUHAMHUKAY» https://m.edsoo.ru/ff0c88be
Konrponbnas pabora no reme

66 «Qnekrpocrartuka. [locTosHHBII 1 bubnuoreka [IOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

PesepBHbliil ypok. KonTposiabHas
67 pa6oia o TZII\:)/IC ’ 1 bubmorexa HOK
https://m.edsoo.ru/ff0c8c56
"OnexTpoauHamuka'

68 Peseprubriil ypok. O600maronuit 1 bubnmuorexa [JOK

ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

[NPOT'PAMME




11 KJIACC

n/n

Tema ypoka

ITocTosTHHBIE MAarHUTEI K UX
B3anUMOJielcTBHE. MaruuTHoe
nosie. BekTop MarHuTHOM
WHAYKUUU. JIMHUY MarHUTHOM
WHIYKIAN

MarauTHO€ 10Ji€ MPOBOJIHUKA C
TokoM. OnbIT Dpcrena.
B3aumopeiicTBre MPOBOTHUKOB
C TOKOM

JlaGopatopHnas pabora
«M3yyeHne MarHuTHOTO MOJIst
KaTYyIIKU C TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlaGoparopHas pabota
«UccnenoBanue nercTBUS
MMOCTOSIHHOTO MarHuTa Ha pamMKy
C TOKOM»

JleficTBEe MarHUTHOT'O MOJIS Ha
JBHKYILYIOCS 3apSKEHHY IO
yactuily. Cuna Jlopenna. Pabota

KoanuecTBo 4acoB

KonrpoJuabubie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

HUcnosb3oBanue
Hudporoit
JabopaTtopuu
1o (u3uKe
«POBUKIJIAB

(puzuka)»

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchbl

bubnuoreka [{OK
https://m.edsoo.ru/ff0c9778

bubnuoreka [IOK
https://m.edsoo.ru/ff0c98fe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c98fe

bubmnoreka IIOK
https://m.edsoo.ru/ff0c9ac0

bubanoreka [JOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

cunbl JIopeHna

ONEeKTPOMarHuTHAas NHIYKIMS.
IToToK BEeKTOpa MarHUTHOM
uaaykuuu. IJ1C uHAYKIIY.
3aKOH 3J1EKTPOMArHUTHOM
naaykuuu Gapanes

10

11

12

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
AEKTPOMArHUTHOMW WHTYKIIHH))

NunykTuBHOCTS. SBIeHUE
camounaykuuu. J/1C
CaMOMHAYKIMU. DHEPIHsl
MAarHUTHOTO MO KaTYyIIKHU ¢
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa U UX
IIPUMEHEHHE: TOCTOSTHHBIE
MarHuThl, JIEKTPOMArHUTHI,
ANEKTPOABUTaTENb, YCKOPUTENIN
3JIEMEHTApHBIX YaCTHII,
WHAYKINOHHAS TIeYb

Oo6o0maromuit ypok
«MarauTtHoe 110J1€E.
SHGKTpOMaFHI/ITHaH I/IHI[}IKIII/ISI»

KonTponbHas pabota mo Teme
«MaruuTtHoe 1ojJe.
DneKTpoMarHuTHasi MHIYKIUS»

CB0OOIHBIE MEXaHNYECKIE

Kosebanus. ['apMoHnUeckue
KosiebaHus. YpaBHEHHE

bu6nmorexa [IOK
https://m.edsoo.ru/ff0cal50

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcab82

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHHYECKHUX KOJIeOaHUH.
[peBparieHue sHEPriuu

13

Jlaboparopnas pabota
«HccnenoBanre 3aBUCUMOCTH
MepPHOIa MAJIBIX KOJICOAHMIA
rpy3a Ha HUTHU OT JJTHHBI HUTH U
Macchl Ipy3a»

14

15

KonebaTenbHblil KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
KOJIeOaHUsl B UJI€aTbHOM
KoJIeOaTeIbHOM KOHTYPE.
AHanorust Mexuy
MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMH
KOJIeOaHUSMHU

®opmyna Tomcona. 3akoH
COXpPaHEHUs YHEPTUU B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

bubmmoreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpeacraBnenue o 3aTyxarmux
KoseOaHusx. BeIHyX1eHHbIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. Beinyx1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbb86

17

[IepemeHHBIH TOK.
CunycounganbHbIA TEPEMEHHBIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKA. AMIUTUTYAHOE U
JIEHCTBYIOILEE 3HAYEHNUE CHUIIBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

TOKa U HAIIPSAKCHUA

18

19

20

21

22

23

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SJHEPTUU

Y CTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHUE AIIEKTPUUECKOTO
3BOHKa, FeHepaTopa
MEPEMEHHOTO TOKA, JIMHUI
aNeKTponepeaay

DKOJIOTUYECKUE PUCKHU TIPH
MPOU3BOJICTBE AJICKTPOIHEPTUH.
Kynberypa ucnons3oBanus
3JIEKTPOSHEPIUU B
MOBCEIHEBHOM KU3HU

MexaHnuecKkue BOJIHBI, yCIOBUS
pactpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHHS U
JuiiHa BOJIHEL. [lonepeuynsie n
IIPOJI0JIbHBIE BOJIHBI

3Byk. CKOpOCTB 3BYyKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

ONEKTPOMAarHUTHBIE BOJIHBI, UX
cBONCTBa U cKOpocTh. [IIkana
3JIEKTPOMAarHUTHBIX BOJIH

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcc324

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcca54

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

but6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHOMIIBI paTHOCBS3U U
TeneBuieHus. Pazpurue cpeacTts
cBA3U. Paguonokanus



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

25

KonrponsHas pabora
«Konebanust u BOJITHBI»

bubnunorexa LIOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssMmonuneHOe
pacnpoCTpaHEHHUE CBETA B
oaHOpoaHOM cpene. Toueunslid
HCTOYHHUK cBeTa. JIyu cBera

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cd350

27

28

29

30

31

OrtpaxeHue cBera. 3aKOHbI
oTrpaxkeHus ceera. [loctpoenue
M300paKEHUH B INIOCKOM
3epkaie

IIpenomnenne ceera. [Tonnoe
BHYTPEHHEE OTPaKEHUE.
[IpenenbHbIi yroa NOJIHOTO
BHYTPEHHETO OTPAXKEHUS

JlaGoparopHnas pabora
«M3mepenne mokazatens
MIPEIOMIICHUS CTEKIIa)»

JInnssl. IlocTpoenue
n3zo0paxenuii B 1un3ze. opmyna
TOHKOU JIMH3bI. Y BEIUYECHUE
JIUH3BI

JlaboparopHnast pabota
«HccaenoBanue CBOUCTB
M300paXeHUI B TUH3AX)

bubnuoreka [{OK
https://m.edsoo.ru/ffOcd4e0

bubnuoreka [{OK
https://m.edsoo.ru/ff0cd7f6

bubnuoreka [{OK
https://m.edsoo.ru/ffOcd67a

bubmmoreka IIOK
https://m.edsoo.ru/ffOcddle

32

Hucnepcus cera. ClHOKHBIN
cocrtaB Oemoro cBera. [[Ber.
JlabopaTopHas pabota
«Habnronenne nucnepcuu
CBETa»



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Wutepdepennus ceera.

bubnunorexa LIOK
33 .
Jindpaxuus ceera . https://m.edsoo.ru/ffOced22
JudpakionHas pemeTka
34 ITonepedHOCTH CBETOBBIX BOJIH. bubmuoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOpsI U
35 YCTPOWCTBA M YCIOBHS UX
0€301acHOTO MPUMEHEHUS
['panuIBl TPUMEHUMOCTH
36 KJIaCCHYECKOM MEXaHHUKHU. bubnunoreka LIOK
[TocTynatel cnenuanbHOM https://m.edsoo.ru/ffOcf862
TEOPUU OTHOCUTEIBHOCTH
OTHOCUTENBHOCTH
37 OJIHOBPEMEHHOCTH. 3aMe1JICHUE bubmorexa LIOK
AHOBD ' 8 https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAILEHUE JITTMHBI
DHeprus U UMIYJIbC
38 PENATUBUCTCKON YaCTULIBI. bubmmnoreka [HOK
CBs13p Macchl ¢ SHEPTUEN U https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrHsl MOKOs
Kontponbnas pabota «Onrtuka.
39 OCHOBBI CIEIUAIIBHON TEOPUU bubmorexa LOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTIY
40 ®oronsl. opmyina [Inanka. bubmuorexa [JOK
DHeprusi U UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEIOBAHUE
but6mmorekxa [IOK
41 .0 A.T.
Qorospderra. OmbITe! https://m.edsoo.ru/ffOcffc4
CroneroBa
42 3akoHbl poTorddekTa. bu6muoreka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

VYpaBueHnue DitHIITeHA 17151
dboToarddekra. «KpacHas
rpanuiay pororddexra

https://m.edsoo.ru/ff0d015e

JaBnenne cBera. Onbithl [1. H.

bubnnorexa [{OK

43 Hev6e;[eBa. Xuwirieckoe https://m.edSO(])_.[ ru/ff0d04a6
JIeCTBUE CBETa
TexHuueckue yCTpoucTBa u
MPAKTUYECKOE TPUMEHEHHUE:

44
¢dorosnemenT, GpoTogaTUHK,

CoJIHEUHasl OaTapesi, CBETOIUO]]

45 Pemenue 3agay mo teme bubnuoreka [{OK
«DNeMEeHThI KBAHTOBON ONTHUKHU» https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa.

46 OmneiTel Pe3epdopaa o bubnuorexa [IOK
pacCesiHUIO O-4aCTHII. https://m.edsoo.ru/ff0d091a
[InanerapHas mozens aToma

bubmmoteka IIOK

47 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
N3nyyenue u noriouieHue

48 (OTOHOB TpH Mepexojie aToMa ¢ bubmmnoreka HOK
OJIHOT'O YPOBHS DHEPIUU Ha https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl criekTpoB
BoiHOBEIE cBOIICTBA YaCTHIL.

Bonnsr ge bpoitns.
49 KOpHYCKyHHI;HO-BOHHOBOﬁ bubmmoreka LIOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. ClIOHTaHHOE U
BBIHYK/ICHHOE U3JIyYeHHE
50 OTKpBITHE PaTMOAKTUBHOCTH. bubnuotexa [JOK

OmnsiThl Pesepdopraa mo

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

OIIPCACIICHUIO COCTaBa
PaaOaKTUBHOI'O U3TTYYCHUSA

o1

CoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. BiusHue
PaINOaKTUBHOCTH HA KUBbIE
OpraHu3Mbl

52

53

54

OTKpBITHE TPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEKTPOHHBIM U TO3UTPOHHBIN
Oera-pacmaj. ["amma-u3nydenue

OHeprust CBA3M HyKJIOHOB B
sape. SInepHble peakiu.
SAnepusiii peaktop. [IpoOnemsl,
MEPCIEKTUBBI, IKOJIOTHYECKHE
aCTIEKTHI SAJICPHON SHEPTETUKU

DneMeHTapHbIe YaCTULIBI.
OTkpbITHE TO3UTPOHA. METO b
HaOJII0/IEHUs U perucTpaluu
3JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cron
«DyHaaMEHTAIbHbIE
B3auMoaercTBud. ENTUHCTBO
(bu3nUecKoil KapTUHBI MUPaY

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mHoro HeOa. Co3Be3nus,
SIPKHUE 3BE3/IbI, TITIAHETHI, UX
BUAMMOE ABIbkeHMe. CojlHeUHas
cHCTEMa

56

Comnaue. ConHeunas
AKTHUBHOCTB. I/ICTO‘IHI/IK 3HepFI/II/I



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

ConHma u 3BE31

S7

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
IJIaBHOM MOCJIE10BATEIILHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS O
IIPOUCXOKACHNUHU U IBOJIIOLIUU
CouHiia 1 3831

58

Mnuneunsiii [1yTe — Hama
lNanaktuka. [Tonoxenue u
nBrkenne Comnna B [amakTuke.
l'anaktuku. YEpHbIE NBIPHI B
sIpax rajJakTUK

59

Bcenennas. Pazberanue
rajyiakTuk. Teopus bosbmoro
B3pbIBA. PEIMKTOBOE H3ITydeHHE.
MeraranakTuka

60

61

62

63

Hepemennsie mpo6iembl
aCTPOHOMUU

KonTponbnas pabota
«DNeMeHThI aCTPOHOMUH U
acTpou3uKM»

O6o06uaromuit ypok. Poib
(U3HUKHU ¥ aCTPOHOMHUH B
3KOHOMHYECKOH,
TEXHOJIOTMYECKOM, COLIMAIbHOM
Y 9TUYECKOH chepax
JIeSITEILHOCTH YeJIOBEKa

Oo6o6maromuit ypok. Posis u




MeCTO (PM3UKU U ACTPOHOMHH B
COBPEMEHHOMN HAy4YHOUM KapTHUHE
Mupa

64

O6o06maromuii ypok. Poib
¢bu3nveckoii Teopuu B
(bopMUPOBaHUY NIPECTABICHUI
0 (U3HUYECKOil KapTHHE MUpa

65

O6o06maromuii ypok. Mecro
(bu3nIeCKOil KapTUHBI MHpPa B
o0mIeM psiay COBPEMEHHBIX
€CTECTBECHHO-HAYYHBIX
NPEICTABICHUIN O TIPUPOIEC

66

67

68

PesepBHblil ypok. MaruutHoe
nosie. DJIEKTPOMarHuTHas
MUHIYKIUS

PesepBHbIil ypok. OnTuka.
OcCHOBBI CIELIMATIBHON TeOpUn
OTHOCHUTEIILHOCTH

Pesepnelii ypok. KBanroBas

¢u3nka. DIeMeHThl ACTPOHOMUU
1 acTpou3UKU

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimace/ KacesaoB B.A., O61mecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «[[PODA»; AkimonepHoe o01iecTBo «M31aTenbcTBO
«ITpocsenienue»

» dusuka, 11 knacce/ KacesaoB B.A., O611ecTBO ¢ OrpaHMYCHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe o0uiectBo «M3aarenbcTBO

«ITpocsemenue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






