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MHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (usuke 6a30BOTO YpPOBHS Ha ypOBHE CPEIHEr0 OOIIero
oOpazoBaHusi pazpaboTaHa HA OCHOBE MOJIOKEHUN U TPEOOBaHUM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOM 00pazoBaTenbHON MporpaMmbl, npeactaBieHHbix B GI'OC
COO, a Taxke ¢ yu€roMm (enepaibHON paboueld MporpamMmbl BOCIUTAHUS U
KOHLIENIMKM TpernoiaBanus ydeOHoro mnpeaMera «dusnka» B 0Opa3zoBareiabHBIX
OpraHu3anusax Poccurickoi Penepanuu, peaU3yIONMX OCHOBHbIE
oOpazoBarenbHbIe IPOrpaMMbl.

Conepxanue mnporpaMmbl 10 (M3UKE HampaBjiieHO Ha (QopMHpoOBaHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyvaronmxcs 10-11 kmaccoB mnpu
oOydeHnn ux puzrke Ha 6a30BOM YPOBHE HA OCHOBE CUCTEMHO -/1€IT€IbHOCTHOTO
noaxoaa. Ilporpamma no ¢usuke cootrBerctByer TpeboBanusam OI'OC COO k
IUIAHUPYEMbIM JIMYHOCTHBIM, MPEIMETHbIM MU METalpeAMETHbIM pe3yibTaTaM
oOydeHusi, a TaKkKe YUYUTHIBAET HEOOXOAUMOCTb pealn3alliid MEXKIPEAMETHBIX
CBsi3ell (PM3MKM C €CTeCTBEHHO-HAYYHBIMH Yy4YeOHBIMH TpeaMeramu. B Hel
ONPEAENSAIOTCS OCHOBHbBIE LENM M3ydyeHUs] (PM3MKU HAa YPOBHE CPEAHEro OOIIero
oOpa3oBaHus, TUNIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3UKU: TMYHOCTHBIE,
MeTanpeaMeTHBIC, MPeIMETHBIC (Ha 6a30BOM ypOBHE).

[Iporpamma 1o (hu3MKe BKITFOYALT:

e IUIAHMPYEMbIE PE3yNbTaThl 0CBOEHUS Kypca (pu3uKK Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YNIbTAThI IO roJaM 00y4eHUs;

e cojepkaHne yacOHOTO npenmera « Duzukay 1mo rogamM o00ydeHHS.

@duzuka Kak Hayka O HauOosee OOIIMX 3aKOHaX MPHUPOJIbI, BBICTyHas B
KauecTBe y4eOHOI0 MpeIMeTa B IIKOJE, BHOCHUT CYILIECTBEHHBIHN BKJIaJ] B CUCTEMY
3HaHu# 00 okpykatorieM Mupe. LLkonbHbIN Kypc GU3NKH — CUCTEMOOOPa3 YOI
JUTS €CTECTBEHHO-HAYYHBIX Y4EOHBIX PEIMETOB, MMOCKOJIbKY (PHU3NUECKUE 3aKOHBI
JeXaT B OCHOBE IMIPOIECCOB M SIBJICHWH, HM3y4aeMbIX XWMHUEH, OHOJOTHEH,
dbusnueckoit reorpaduelt W actpoHoMued. lcmonp3oBaHWE W AKTUBHOE
npyMeHeHHe (U3WYECKUX 3HAHUM  ONpeleNnseT XapakTep U pa3BUTHE
pPa3HOOOpAa3HBIX TEXHOJIOTHH B cdepe HIHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TOJY4YEHHUsI HOBBIX MaTepHajioB C 3aJlaHHBIMU CBOMCTBAMH U JIPYTHUX.
N3yuenne (Qu3MKM BHOCUT OCHOBHOM BKJIaJA B (OPMHPOBAHUE ECTECTBEHHO -
HAy4YHOU KapTUHBI MHUpa oOydaronmxcs, B GOpMUPOBAHHE YMEHHUH MPUMEHATH
HAy4HBIH METOJ] IO3HAHUSI MIPU BBITIOJIHEHUN UMH Y4EOHBIX UCCIIETOBAHHIA.

B ocHOBY kypca ¢usuku a1 ypoOBHsS CpemHEro oO0Iero oOpa3oBaHUS
MOJIOKEH PAJ HJEH, KOTOPbIE MOXHO paccMaTpuBaTh KaK TPUHLMUIIBI €ro
NOCTPOEHHUS.



Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SIBIISIETCSA JIOTHUECKHU
3aBepUIEHHBIM, OH COJEPKUT MaTepuall U3 BCeX pa3AenoB (GU3UKH, BKIIIOYACT KaK
BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBHM C HEW Marepuan Kypca (U3NKU
oObeauHEH BOKpYr ¢u3nyeckux Teopuil. Bemymmm B Kypce sBisercs
dbopmMupoBaHUE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIICCTBE U
HoJIE.

Hoes eymanumapusayuu. EE peanuszanys NpearosnaracT HCIOJIb30BaHUE
TYMaHUTapHOTO TMOTEHIMaNa (U3NIECKON HAayKH, OCMBICIICHUE CBSI3M Pa3BUTHS
¢u3ukn ¢ pasBuTHeM OOIEeCTBa, a TaKke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U DKOJIOTHICCKUMU MTPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc @usuku mnpeanosaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTUYECKUX MPHIIOKEHHIA
U3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peamu3yercs: IMOCPEICTBOM BBEACHHS SJIEMEHTOB
COJEpKaHUsA, TMOCBIMIEHHBIX JKOJOTMYECKUM MpobOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke 00CYXICHUs
po0JIeM pallMOHATBHOTO MTPUPOA0IOIB30BAHUSA U SKOJIOTUYECKOM 0€301acHOCTH.

CrepKHEBBIMHM 3JIEMEHTAMHU Kypca (U3UKH HAa YPOBHE CPEAHEr0 OOIIETOo
oOpa3oBaHus SABISOTCS (pu3nueckue Teopuu ((GopMUpPOBAHUE MPEACTABIICHUI O
CTPYKTyp€ MOCTPOEHUS (PU3UUECKON TEOPUH, PO PyHAAMEHTATbHBIX 3aKOHOB U
NPUHIMIIOB B  COBPEMEHHBIX TNPEACTABICHUSX O TPHPOJIE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, Ui ONHCAHUS ECTECTBCHHO-HAYYHBIX SIBICHHHA U
MIPOIIECCOB).

CHUCTEeMHO-AEATEIbHOCTHBIN MOAX0/ B Kypce (PM3UKU PEATU3YETCsl MPEXKe
BCETO 3a CUET OpPraHM3ali IKCIIEPUMEHTATHLHON JESTEILHOCTH O0YJaroIMXCsl.
Jnst  6a3oBoro ypoBHS Kypca GU3MKA — OTO MCIOJb30BAHUE CHCTEMBI
(pOHTAILHBIX KPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB H J1a0OpaToOpHBIX padorT,
KOTOpBIC B IIporpamMme 1o ¢pu3zuke 00beIUHEHBI B OOIMMIA CITUCOK y4EHUYECKUX
npakTHUYecKux padboT. BeijeneHne B ykazaHHOM IepeyHE Ja0OpaToOpHBIX padoT,
NPOBOJUMBIX JUIsl KOHTPOJS W OLEHKH, OCYHIECTBIISIETCS Yy4YaCTHHUKAMU
00pa3oBaTeLHOTO TIpOIlecca HCXOJAS W3 OCOOCHHOCTEH IIAaHUPOBAHUS W
ocHamieHusi kabuHera Qusuku. Ilpm 3TOoM oOecmeunBaeTcs OBIAIEHHUE
0OyJaronmMHCsT YMEHUSAMH MPOBOJIUTh KOCBEHHBIE M3MEPEHHUS, UCCIIEIOBaHMUS
3aBHCUMOCTEH (DU3MUYECKHX BEIMYMH M TIOCTAHOBKY OTIBITOB IO TPOBEPKE
NPEIJI0KEHHBIX TUTIOTE3.

bonbiioe BHHMMaHue yAenseTcs pPEHICHUI0 PacdYETHBIX W KauyeCTBEHHBIX
3anay. [Ipu aToM 1y pacd€THBIX 3a/1a4 MPUOPUTETOM SIBJIAIOTCS 3a/1a4U C SIBHO
3aTaHHOM (PM3UIECKOU MOIEITHIO, TIO3BOJISIIOIINE TPUMEHSITh N3YICHHBIC 3aKOHBI U



3aKOHOMEPHOCTH Kak U3 OJHOTO pa3jenia Kypca, TaK U MHTETpUPYS 3HAHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIIOTCS 3aJjaHHsI Ha
oObsACHEHHE MPOTEKaHUs (PU3MUECKUX SBJICHUN M IMPOIECCOB B OKpYKarOUIeH
KU3HH, TpeOyromue BbiOOpa (U3MUECKON MOJENM I CHUTyallud MPAKTHUKO -
OPHUEHTHPOBAHHOTO XapakTepa.
B cootBerctBun ¢ tpeboBaHumsimu PI'OC COO Kk MarepuaabHO-
TEXHUYECKOMY OOecrnieueHHI0 y4eOHOro mpoiiecca 0a3oBbIH YpPOBEHb Kypca
¢bu3UKK Ha yPOBHE CPEAHEro O0IIEro 00pa30BaHUs JODKEH U3Y4aThCs B YCIOBUIX
OpeIMeTHOr0 KaOuHeTa (M3MKH WIM B YCJOBHSIX MHTEIPUPOBAHHOTO KaOWHETa
NpeIMETOB €CTECTBEHHO-HAYYHOro IMKia. B kabunere ¢GU3UKHU TOJDKHO OBITH
HeoOXoIMMoe JilabopaTopHOE O00OPYIOBaHUE ISl BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme 1o (pU3HNKe y4eHHYECKHUX MPAKTUIECKUX padoT M IEMOHCTPALMOHHOE
000pyI0BaHUE.
JleMoHCTpaloHHOE 00OpyIOBaHHE (POPMUPYETCS B COOTBETCTBHH C
OPUHIUAIIOM MUHUMAJIbHOM JIOCTaTOYHOCTH U OOECIEeYMBAECT IOCTaHOBKY
NEPEUYUCIICHHBIX B TMporpaMMe MO (U3UKEe KIIOUEBBIX JIEMOHCTpAUUK IS
UCCIICIOBAaHUSI  M3y4aeMbIX SIBICHUH M  TPOLIECCOB, OMIUPHUYECKUX H
(byHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.
JlaGoparopHoe o0O0OpyaOBaHME [IJIsI YYEHHUYECKHX MPAKTHUYECKUX paboT
dbopmupyeTcss B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB M OOEcTieunBaeTcsl B pacuére
OJIHOTO KOMIUIEKTA Ha JBYX oOydaronmxcs. TeMaTHuecKne KOMIUIEKTHI
7a00paTopHOr0 O0OOPYIOBAHUS JOJDKHBI OBITh MOCTPOEHHI HA KOMILIEKCHOM
UCIIOJIb30BAaHUH AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJI€ LIM(PPOBBIX JIAOOpATOPHUH.
OCHOBHBIMY LEIAMH U3y4YeHHs PU3UKU B 00I11IeM 00pa30BaHUU SIBIISIOTCS
o (GopMHpOBaHUE HHTEpECAa W CTPEMJICHUS OOy4aloUMxcs K HAyYHOMY
U3YYCHHUIO MPUPOJIbI, PA3BUTHE WX HMHTEIUICKTyalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

e pPa3BUTHE NPECTABJICHUI O HAYYHOM METOJIE MIO3HAHUS U (HPOPMUPOBAHNE
UCCJIEIOBATENIHCKOT'0 OTHOIICHHS K OKPY/KAIOIINM SIBJICHUSIM;

e (GOpMHpPOBAHUE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTara H3y4eHHUs
OCHOB CTPOEHUSI MaTepuu U (PyHTaMEHTAIbHBIX 3aKOHOB (PU3UKH;

o (¢opMHpOBaHUE YMEHHH OOBSCHATH SBICHHUA C HCIOJb30BaHUEM

bu3nYeCKUX 3HAHUW U HAYYHBIX JOKA3aTeIbCTB;

e (GopMHpOBaHUE TPEACTABICHUA O POJM (U3UKH I PA3BUTUS APYTHX

€CTeCTBEHHBIX HAyK, TEXHUKU U TEXHOJIOT .

JlocTmkeHne 3TUX 1ieied 00eCTIeurBaeTCsl PEUICHUEM CIEAYIONMX 3a7a4 B

mpolecce n3ydeHus: Kypca (GPM3MKH Ha YPOBHE CPEIHETO 00IIero oopa3oBaHus:



e TpuOOpETeHHWE  CUCTEMbl  3HaHMK 00  oOmmMX  (PU3HUECKUX
3aKOHOMEPHOCTSX, 3aKOHAX,  TEOPHUAX,  BKJIIOYAs  MEXaHHKY,
MOJICKYJAPHYIO (PU3UKY, OJJIEKTPOJAMHAMHKY, KBAaHTOBYH (HM3UKYy u
AIIEMEHTHI aCTPO(PU3HKHY;

e (dopMupOBaHHWE YMEHUH TIPUMEHITh TEOPETUYECKHE 3HAHWS IS
oOBbsiICHEHUSI (PU3WYECKUX SBJICHUH B TPUPOAE U Ui TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOU KU3HU;

e OCBOGHHE CHOCOOOB pEIICHHS Pa3MYHBIX 3aa4 C SBHO 3aJaHHOUN
du3nyeckoi MOJENbI0, 3a34ay, MOJPa3yMEBAIOIINX CaMOCTOSATEILHOE
co3aHne (PU3NIECKON MOJIETH, aleKBaTHON yCIOBUSAM 33]1a4H;

e TOHUMaHWE (PU3WYECKHX OCHOB W TPHUHIUIOB JACHCTBUS TEXHHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTHIECKUX TIPOIIECCOB, MX BIMSHUS HA OKPYKAIOITYIO
Cpeay;

e OBJIAJICHUE METOJAaMHU CaMOCTOSITEIIbHOTO TUIAHUPOBAHUS U MPOBEICHUS
GU3MYECKUX SKCIIEPUMEHTOB, aHAM3a W WHTEPIPETAIMH HHPOPMAIIHH,
OTIpEIEICHUsI TOCTOBEPHOCTH MOJTYYEHHOTO PE3YNbTaTa,

e CO3JIaHUE YCJIOBUH JJI1 PA3BUTHSI YMEHUH MPOEKTHO -MCCIEA0BATEIbCKOMH,
TBOPYECKOU J1eATEIILHOCTH.

Ha w3ydyenue ¢usuku (6a30BbI ypOBEHb) HAa yYpOBHE CPEIHEr0 OOIIEro
obpazoBanusi otBoAUTCS 136 wacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEN0), B
11 xmacce — 68 yacoB (2 yaca B HEZIEIIO).

[lpennaraemeiii B mporpamme 1o (HU3UKE TEpPEUYeHb JTa0OpPATOPHBIX U
NPAKTUIECKUX PAOOT SBISAECTCS PEKOMEHIOBAaHHBIM, YYHUTENb JENacT BBIOOD
NPOBEACHHUS J1a0OpaTOPHBIX pabOT W OIBITOB C YYETOM HHIWBHIYaIbHBIX
0COOEHHOCTEN 00yUYaroIIUXCS.



COJAEP’>KAHUE OBYYEHUA
10 KUJIACC

Paszges 1. ®usnka 1 MeTOAbI HAYYHOT' 0 IIO3HAHUA

@dusrka — Hayka o mpupoae. HaydHeie MeTOnBI MO3HAHUSA OKPYKAOILIETO
mupa. Posp dkcmepumMeHTa W TEOpPUM B NPOLECCE IO3HAHMS NPUPOIBI.
DKCHEpUMEHT B (PU3UKE.

MonenvpoBanue (U3NUECKUX SIBICHUN U mpoueccoB. HayuHble runoressl.
®duznueckne 3aKOHBI U TEOPUU. |'paHUIIbI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpyHUMIT COOTBETCTBUA.

Ponp u mecTo ¢u3uku B GOpMHUPOBAHMHM COBPEMEHHOI HAyYHOW KapTHHBI
MHpa, B IPAKTUYECKOU NESITEILHOCTH JIFOAEH.

Jlemoncmpayuu

AHasoroBele U UU(DPOBBIE HU3MEPUTEIbHBIE NPHUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3ngen 2. MexaHuka

Tema 1. Kunemamuxka

Mexanuueckoe aBuxeHue. OTHOCUTETLHOCTh MEXAHHMYECKOTO JIBHXKCHHS.
Cuctema otcuéra. TpaekTopusl.

Ilepemerienne, CKOpocTh (CpeaHsis CKOPOCTh, MTHOBEHHas CKOPOCTb) M
YCKOPEHHE MaTepuaibHOW TOYKH, MX MPOEKIMU HA OCU CUCTEMBI KOOPJUHAT.
CroxeHue nepeMeIeHui U CII0KEHUE CKOPOCTEN.

PaBHOMepHOE M pPaBHOYCKOPEHHOE MPSMOJMHEHHOE ABMkKeHue. I 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, IIyTH U IEPEMEIICHUS
MaTepHuabHON TOUYKU OT BPEMEHH.

CBo0OoHOE TTageHue. Y CKOPEHHE CBOOOIHOTO A ICHUS.

KpuBonunennoe aBuwxkeHue. [IBuKeHME MAaTepHAIbHOM TOYKH MO
OKPYXHOCTH C IMIOCTOSIHHOM IO MOTYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JIMHEWHAS
ckopocTb. [lepnoa u wactora ob6pamenus. LleHTpocTpemMuTensHOE YCKOPEHHUE.

TexHuyeckue yCTPOWCTBA W IMPAKTUYECKOE NPUMEHEHHWE: CHUIAOMETD,
JIBDKEHHUE CHAPSIJIOB, IIEHbIE U PEMEHHBIC TIEpeaayuH.

Llemoncmpayuu

Mojenb cucteMbl OTCUETA, WLTIOCTPALUS KUHEMATUUECKUX XapaKTePUCTHUK
JIBVDKCHUSL.

[IpeobpazoBaHue ABUKEHUMN C UCIIOJIb30BaHUEM MPOCTHIX MEXAaHU3MOB.

[lageHune Ten B BO31yXE U B PA3PEKEHHOM IIPOCTPAHCTBE.

HaGmonenue ABrKeHUsI Teaa, OPOLICHHOTO IOJ] YIjoM K TOPHU30HTY M
FOPU30HTAILHO.



N3mepenne yckopeHust CBOOOJHOTO MaJICHUSI.

Hanpasnenne CKOpOCTH NPU IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophvie pabomol

N3yyeHne HEpaBHOMEPHOTO JBMKEHUS C LENbIO ONPEAECIICHNs MTHOBEHHON
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY IMYTSMH, IPOWACHHBIMUA TEJIOM 3a
IIOCJICIOBATENIbHBIE PABHBIE NPOMEXYTKM BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUHU C HAYaIbHOW CKOPOCTHIO, paBHOU HYITIO.

N3yuyeHne NBUKEHUS IIapUKa B BA3KOW KUIKOCTH.

N3ydenne qBUKEHUS Tela, OpOIIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutTenbHOCTM  ['ammues.  llepBeii  3akoH  HproroHa.
NuepruaibHbIe CUCTEMBI OTCYETA.

Macca tena. Cuna. llpunuun cynepniodunuu cwi. Bropoii 3akoH HeroToHa
JUIs1 MaTepuaibHOM TOUKU. Tpernii 3akoH HproToHa 17151 MaTepuallbHBIX TOYEK.

3akoH BceMHpHOro TtaroreHus. Cuna Tskectu. llepBas kocmuueckas
CKOPOCTSb.

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

Tpenue. Bunbl TpeHus (1mokosi, CkojbxkeHus, kauenus ). Cuna tpenusi. Cyxoe
Tperue. Cua TpeHUs CKOJIbXKEHUs U cujia TpeHus nokos. KoadduuueHt tpenus.
Cwuiia conpoTHBIIEHUS NIPU ABUKEHUH TENA B )KUIKOCTH WJIU Ta3e.

[locTynarenbHoe U BpalaTeabHOE ABUKEHHE aDCOMIOTHO TBEPOT O TEa.

MoMeHT cuiabl OTHOCHUTEILHO OCH BpaueHusa. [lmedo cuibl. Ycenosus
paBHOBECHs TBEPIOTO TEA.

TexHnueckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUWE: IOAIIMITHUKH,
JBU>KEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHuEe Macc B3auMO/ICHCTBYIOIIUX TEJL.

Bropoi 3akoH HeroToHa.

N3mepenne cu.

CrioxeHnue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT AehopMaIii.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MAJICHUMN.

CpaBHEHUE CUJT TPEHUS TTOKOSI, KAYEHHS U CKOJIb)KECHHS.

VYcnoBus paBHOBeCUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomol

N3ydenne nemkeHus: Opycka Mo HaKIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HHUKAIONIMX B MPYXKUHE U
PE3MHOBOM 00pa3Iie, oT ux AchopMAaIInH.

HccnenoBanne ycinoBUM pPaBHOBECHs] TBEPAOIO TeENA, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3akonvl coxpaneHus 6 mexanHuke

Nmriynbc MarepuanibHOM TOYKM (Tena), CUCTEMbl MATE€pPUATbHBIX TOYEK.
Nmiynibe cuibl M1 U3MEHEHHE HMMITYJbCa Tela. 3aKOH COXPaHEHHs] MMITYJIbCa.
PeakTtuBHOE ABMXKEHHUE.

PaboTa cuiibl. MOIITHOCTh CHUIIBI.

Kunernueckas sHeprus marepuanbHoil Touku. Teopema 00 M3MeHEHHU
KUHETUYECKOW SHEPTHH.

[loTeHunansHas JHEPIUsl. [loTeHunansHas SHEPIrus yIpyro
nedbopMupoBaHHON  mpyxuHbl. [loTeHIMaNbHAas  SHeprusi Tela  BOJM3U
MTOBEPXHOCTHU 3EMIJIU.

[loTeHMabHBIE W HEMOTEHIMATbHbIE  CWibl.  CBS3b  PabOTHI
HEMOTCHIMAIHBIX CHJI C M3MEHEHUEM MEXAHMYECKOM SHEPIMU CUCTEMBI TEIL
3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOMCTBA U MNPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
MPY>KUHHBIA UCTOJIET, IBM)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHUs UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

[lepexo1 MOTEHIMATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopHvle pabomoi

N3ydeHne aOCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJUHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccrnenoBanue cBI3M pabOThl CHIIBI C M3MEHEHHEM MEXaHUYECKOW IHEPTUH
T€JIa Ha MPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipaas pusuka u TepMOAHUHAMHMKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU M eopuu

OCHOBHBIE TOJIOKEHHUS MOJIEKYISIPHO-KUHETUYECKOM TEOPUH U UX OTBITHOE
obocHoBanue. bpoyHoBckoe nBuxenue. uddys3us. Xapakrep IBWKEHUS U
B3aMMOJICUCTBUS YacTHULl BelIECTBA. MoOJEnM CTPOEHMsI Ta30B, KXUIAKOCTEH H
TBEPJIBIX TNl U 00BSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojelneil. Macca u
pazmeprl Mosiekys. KosmuectBo BemecTBa. [loctossHHass ABoragpo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. Illkana Temneparyp
Lenscus.



Mopens  umpeanbHOrO raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETHYECKOW TEOpUU HICabHOTO Ta3a. AOCOJIOTHAs TeMmIleparypa Kak Mepa
CpEIHEN KUHETMYECKOW SHEPTUM TEIUIOBOTO ABWKEHUS dvactwll rasa. lllkama
temneparyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHHE MeHneneeBa—Knanepona.
3akon JlaneTona. M3omporecchl B U1€aIbHOM Ta3€ C MOCTOSHHBIM KOJIMYECTBOM
BeulecTBa. ['padmueckoe MpeACTaBI€HUE H3OMPOLECCOB: U30TEPMa, H30X0pa,
n3zo0apa.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: TEPMOMETD,
O6apomerp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JIHCKPETHOE CTPOCHME BellecTBa, (potorpaduu
MOJIEKYJT OPTaHUYECKUX COETUHEHUMN.

OmnpiTel 10 AU dY3UN KUAKOCTEN U Ta30B.

Mojens OpOyHOBCKOTO JIBUKEHHUS.

Mopeins onbita HITepHa.

OnbITHI, JTOKa3bIBAIOIINE CYIIECCTBOBAHHUE MEXMOJIEKYJIIPHOTO
B3aUMOICHCTBUS.

Mo aens, WDTFOCTpUpYIOLIAsi MPUPOY JAaBJICHUS T'a3a HA CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIONIME YPAaBHEHHE COCTOSIHUS WACAIBHOTO Ta3a,
U30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopHvle pabomoi

Onpenenenne Macchl BO3/1yXa B KIAaCCHOM KOMHATE HA OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JJaBJICHUS] U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXTY ITapaMeTpamMu COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoouHamuxku

TepMmoauHaMmuueckas cuctema. BHYTpeHHsIs S3HEPTUSL TEPMOIUHAMUYECKOU
CHUCTEMBI U cTIOCOOBI €€ n3MeHeHus. KomyecTBo TeroTel M pabota. BHyTpeHHss
SHEPrUs  OJIHOATOMHOIO  HWACAIbHOrO  ra3a. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3JIydCHHE. Y AEIIbHAS TEIUIOEMKOCTh BELIECTBA.
KosnnuecTBO TEMIOTHI P TEIUIONIEPEAAUE.

[lonsitue 060 amgmabatHOM mpomecce. llepBwIii 3aKOH TEPMOIUHAMHKH.
[IpumeHeHnue MepBOTO 3aKOHA TEPMOJMHAMHUKU K M3oImpoleccaMm. [ 'paduaeckas
UHTEpIpeTalus padoThl rasa.

Bropoii 3akoH TepMoanHaMuKd. HeoOpaTuMoCTh pOIIeCCOB B MMPUPO/IE.

TeruoBble  mMammubl.  [IpyHUOMOBI  IEMCTBHS — TEIUIOBBIX  MAIIMH.
[Ipeobpa3oBanusi SHEPTrMHM B TEIUIOBBIX MammHaX. Koadduiment mone3Horo
nercTBus TerioBoW MammHbL. [luknm KapHo m ero ko3¢ ¢uIMeHT MoJIe3HOTO
NEeNCTBUA. DKOJOTHUECKUE MPOOJIEMBbI TEIUIOIHEPTETUKH.



Texnuueckue yCTpONCTBA M MNPAKTUYECKOE IPUMEHEHHE: JIBUTaTEllb
BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJIOAUIbHUK, KOHAUIILOHED.

Llemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpruu Teia NpU COBEPUIEHUH pPabOThI: BHUIET
npoOku 13 OYTBUIKM MOJ JEWCTBHEM CXKaToro BO3JAyXa, HarpeBaHue sdupa B
JATyHHOU TpyOKe MyTéM TpeHUs (BUAEOIEMOHCTPAIHS).

N3MmeHeHne BHYTpEHHEN dHEPTHH (TEMIIEpaTyphl) Tea IpH TEIUIonepeaaye.

OmpiIT Mo anuabaTHOMY pacIIMPEHHUIO BO3AyXa (OMNBIT € BO3AYLUIHBIM
OTHHUBOM).

Mojenu napoBoil TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomoi

N3mepenue yaenbHOM TEMIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Dazoevle nepexoovt

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAs BJIAXHOCTh BO3Ayxa. HachllieHHBIM map. YaenpHas TeoTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KATIEHUS OT 1aBJICHUS.

Teépnoe teno. Kpucrammueckue u amopdHblie Tena. AHU30TPOIKS CBOMCTB
kpuctawioB. JKuakue kpuctawibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpUCTaM3auus. Y aenbHas Tervora miasiaenus. Cyomumanus.

VYpaBHeHue TeroBoro OanaHca.

Texnuueckue yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U
NICUXPOMETP, KATOPUMETP, TEXHOJIOTUH MOTYUYEHHUSI COBPEMEHHBIX MAaTEPUATIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npu NOHMKEHHOM JaBJICHUU.

Cnoco0bI U3MEpEeHus BIAKHOCTH.

HaOmtonenne HarpeBaHus U TUIABJICHUS KPUCTALIMUECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTAIUIOB.

Yuenuueckuii sxcnepumenm, rabopamoprwvie pabomoi

N3mepenne OTHOCUTEIbHOM BIaXKHOCTH BO3AyXA.

Pa3nea 4. DiieKTpoAMHAMUKA
Tema 1. Inekmpocmamuka
OnekTpu3anuss Tel. OJNEKTpUYECKUM 3apsi. JlBa Buaa DSIEKTPUYECKUX

3apsa0B. HpOBOI[HI/IKI/I, AUBJICKTPUKN U TTIOJIYIIPOBOJJHHKH. 3aKkoH COXpaHCHUA
QJICKTPUYCCKOI'O 3apsaa.

BsaumonerictBue 3apAn0B. 3akoH KynoHa. TodeuHblil 3JEKTpUYECKHUN 3ap .
Onextpuueckoe mnoJie. Hanpsbk€HHOCTh  nekrpuueckoro nousst.  IpuHiun



CYHEPHO3UIUHN DJIEKTPUYECKUX MOJeU. JIMHUN HanpsKEHHOCTHU JIEKTPUYECKOTO
IOJISL.

Pabora cun oanexkrpocratmueckoro mojs. IloreHuuman.  PasHocTh
noTeHUUAIOB. [IpOBONHMKM M JIMAIEKTPUKH B IJIEKTPOCTATHYECKOM IIOJIE.
Jlvanekrpudeckas NpOHUIAEMOCTb.

DnekTpo€MKOCTh. KoHeHcarop. DneKTpOEMKOCTD INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATopa.

TexHnueckne YCTPOWCTBA M IPAKTHUYECKOE ITPUMEHEHHUE: DJIEKTPOCKOTI,
AIIEKTPOMETP, DBJEKTPOCTATUYECKAs 3allluTa, 3a3€MJIEHUE 3JIEKTPOIPUOOPOB,
KOHJICHCATOP, KONMPOBAJIbHBIN aIllapar, CTPYUHBIN IPUHTED.

Llemoncmpayuu

YCTpOKCTBO M MIPUHLMII JEUCTBUS IEKTPOMETPA.

B3anmoaencTBrue Ha3IEKTPHU30BaHHBIX TEIL.

DIIEKTPUYECKOE MTOJIE 3aPSKEHHBIX TEJl.

[IpOBOTHHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKAs 3alUTA.

JIMBNEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAropa OT IUIOIIAan
IUTACTHH, PACCTOSHUS MEXKIY HUMU U JUAIEKTPUYECKOW MPOHUIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEHCATOPa.

Yuenuueckuii sxkcnepumenm, n1abopamopHvle pabomoi

N3mepenue 35eKTpOEMKOCTH KOHIEHCaTopa.

Tema 2. Illocmoanunwtii 31ekmpudeckuil mok. Toku 6 paziuunvix cpedax

DJIEKTPUYECKUI TOK. YCJOBHUS CYIIECTBOBAaHUS AJIEKTPHUUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [IoCcTOSIHHBIN TOK.

Hampsxenue. 3akon Oma 1151 yuacTka 1Enu.

DJIEKTPUYECKOE COIPOTUBIICHUE. Y IEIILHOE CONPOTUBJICHUE BEIIECTBA.
[locnenoBarenbHOE, MAPAVIENBHOE, CMEIIAHHOE COEANHEHNE ITPOBOTHUKOB.

PaGora oamekrpuueckoro Toka. 3akoH Jxoymsi—Jlenma. MomHOCTD
AIEKTPUUYECKOTO TOKA.

DJIEKTPOABMKYLIAsl CUJIa U BHYTPEHHEE COINPOTHUBIIEHUE HCTOYHHKA TOKA.
3axkon OMa 11 TTOJTHOM (3aMKHYTOM ) 3JIeKTprudecko renu. KopoTkoe 3aMbIKaHHeE.

DJIEKTPOHHAs  MNPOBOJAUMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTH
COIPOTHUBIIEHUSI METAJUIOB OT TeMreparypbl. CBEpXITPOBOIUMOCTb.

DIIeKTpUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[lomynpoBonnuku.  CoOCTBEHHass U TpUMEcCHass  MPOBOJAUMOCTH
noJTynpoBoAHUKOB. CBoMCTBa p—N-iepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTpUYECKMA TOK B  pacTBOpax M  paCIUIaBaX  BJIEKTPOJIMTOB.
DJEKTPOIUTHYECKAST TUCCOIHAIIUS. DICKTPOIIH3.



DNeKTpuYecKknd TOK B ra3ax. CaMOCTOATENbHBI U HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Tnazma.

TexHuueckne yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: aMIIepMeTp,
BOJIBTMETP, PpPEOCTaT, HCTOYHUKUA TOKA, DJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHHS], BAKYYMHBIN IHO],
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOAHUKOBBIN U0, T'aJbBaHUKA.

Llemoncmpayuu

N3mepenue cuibl TOKa U Halp SIKEHUS.

3aBUCUMOCTb CONPOTHUBJICHUS LWIMHIAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAAM MIONIEPEYHOTO CEYEHUSI U MaTepuaa.

CwmernanHoe COeTMHEHNE IPOBOJHUKOB.

[IpsiMoe wu3MepeHue JIIEKTPOABMXKYLIEH cuibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBHUCUMOCTH COINPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB 3JIEKTPOIMUTOB.

HckpoBoii pa3psil U NpOBOAUMOCTh BO31yXa.

OIHOCTOPOHHSAA NPOBOJAUMOCTD THOJIA.

Yuenuueckuii skcnepumenm, nabopamoprwvie pabomol

N3yyeHne CMEmaHHOT0 COEAUHEHNS PE3UCTOPOB.

N3mepenue 3eKTpOABHKYILEH CHJIbI HCTOYHUKA TOKA U €r0 BHYTPEHHEIO
COIPOTHUBIICHUS.

HaOmtonenue snekrponusa.

MexnpeaMeTHbIE CBA3U

N3yuenne kypca pusuku 0a3oBoro ypoBHs B 10 Kinacce OCyIIECTBISIETCS C
Y4ETOM COJEpPKATEIbHBIX MEXKIIPEIMETHBIX CBA3E€H C KypcaMH MaTEMaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemmuvie nousimusl, CBI3aHHbIE C U3YYCHHEM METOJOB HAYUYHOTO
MO3HAHUA: SIBJICHHE, HAy4yHbINH (akT, runore3a, (pusmyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIOIEHUE, SKCTIEPUMEHT, MOJICIIMPOBAHUE, MOIEIb, U3MEPEHHUE.

Mamemamuxa: pellleHWE CUCTEMbl YpaBHEHWH, JHUHEWHas (QyHKIUS,
napaboJa, runepooia, ux rpapMKyd U CBOMCTBA, TPUTOHOMETPUYECKHUE (YHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPBI M MX MTPOEKIMHU HA OCU KOOPJIUHAT, CJIOKEHUE BEKTOP OB.

buonocus: Mmexannyeckoe ABMKEHHUE B KUBOU mpupojae, auddys3us, ocMoc,
TEMI00OMEH KUBBIX OPTAHU3MOB (BU/IBI TEIUIOTIEPEIAUH, TEIJIOBOE PABHOBECHE),
ANEKTPUYECKHUE SBJICHUS B )KUBOU MPUPOJE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI MAacca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, KUIAKOCTEU U



ra3oB, JJIEKTPUYECKHE CBOKCTBA METAJUIOB, JJIEKTPOJIATAYECKAs JUCCOLMALMS,
raJbBaHUKA.

l'eoepagpusa: BnaxxHOCTHh BO3lyXa, BETPhI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpazoBaHue JBHKEHHI C UCIOJIb30BAaHHEM MEXaHHU3MOB,
Y4€T TPEHHUsS B TEXHUKE, IMOJAIIMIIHAKHM, HCIIOJB30BAHUE 3AaKOHA COXPAaHEHUS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET M JpYyrue), ABUTATeNb BHYTPEHHETO
cropaunusi, napoBasi TypOuHa, ObITOBOI X0JIOAMILHUK, KOHAUIIMOHED, TEXHOJIOTUU
IIOJYyYEHUSI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCJIE€ HAHOMATEPUAIOB, H
HAHOTEXHOJIOTUHU, 3JIEKTPOCTATUYECKAs 3AIUTA, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, IIEKTPOHArpEBATEIIbHbBIC npuodOpBHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paszpgea 4. JduekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

IlocTossHHBIE  MarumThl. B3aumojaelcTBHE  MOCTOSHHBIX  MarHHUTOB.
MarnutHoe mone. Bekrtop MarHuTHOM wuWHAYKUMH. lIpuHnun cynepno3unun
MarHuTHBIX NoJied. JImHun MarHuTHOM MHAYKUMU. KapThHAa TUHWNA MarHUTHOMU
WMHJTYKIIUU TIOJISl TOCTOSTHHBIX MAarHUTOB.

MarnutHOo€ TIOJI€ TPOBOJHMKA C TOKOM. KapThHa IMHHMA WHIYKIUA
MarHUTHOTO MOJISI AJMHHOTO MPSMOTr0 MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KAaTYIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoieiicTBrE MPOBOTHUKOB C
TOKOM.

Cuna Amnepa, €€ MOy U HalpaBJICHUE.

Cwuna Jlopenna, e€ MO1yJb U HallpaBjieHUE. JIBUKEHHE 3apsSIAKEHHOM YaCTUIIBI
B OJIHOPOJTHOM MarHuTHOM ToJjie. PaGoTa cumnsl JIopeHia.

SIBneHue 3yeKTpOMarHWTHOW UHAYKUMHU. [loTOK BekTOpa MarHUTHOM
MHIYKIUU. OJIGKTPOJABWXKYIAS CWIAa HWHIYKIMU. 3aKOH SJEKTPOMAarHUTHOMU
nHaykunu Papajes.

BuxpeBoe »syiekTpuyeckoe IMoJje. DJIEKTPOABIKYIIAS CWia HHAYKIUUA B
MIPOBOJIHUKE, JBUKYILEMCS MOCTYNATEIbHO B OJTHOPOTHOM MarHUTHOM II0JIE.

ITpaBumo Jlenna.

NunykTuBHOCTE.  SIBJICHHE CaMOMHAYKIUHU. ODJIEKTPOJABWXKYILAS CHJIA
CAMOWHYKIINH.

DHeprusi MarHUuTHOTO TOJIA KaTyIIKH C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHbBIC
MAarHaThl, BJEKTPOMArHUThbl, DSJIEKTPOJABUraATEIb, YCKOPUTEIH JJIEMEHTAPHBIX
YaCTHIl, UHIYKIMOHHAS TIE€Yb.



Llemoncmpayuu

OneIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO MMy4YKa MarHUTHBIM TOJIEM.

JIvHVMM MHIYKIMKA MarHUTHOTO ITOJIS.

B3aumoencTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuiia Amrepa.

[enictBue cuibl JIopeHa Ha MOHBI AJIEKTPOJIUTA.

SIBIIEHME DIIEKTPOMArHUTHOW WHIYKLIHH.

[IpaBuno Jlenna.

3aBUCUMOCTbD AJIEKTPOJABUKYILIEN CHUJIBI MHIYKIUHA OT CKOPOCTH U3MEHEHHUS
MarHuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIHH.

Yuenuueckuii sxkcnepumenm, 1abopamopHvle pabomoi

N3y4yeHrne MarHuTHOTO MOJIA KaTyIIKHA C TOKOM.

HccnenoBanne nericTBUS MOCTOSSHHOIO MArHATA HA PAMKY C TOKOM.

HccnenoBanue sBICHUS IEKTPOMArHUTHOW UHIYKIIUH.

Pa3nen 5. Kosie0aHus M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble KOJ1e0AHUA

Komebarenpuas  cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOJEOaHUS.
["apmonmdeckue konebanus. [lepmon, wactoTa, aMmmuTyna U ¢asza KoJieOaHuH.
[IpyXuHHBIA MasTHUK. MareMaTnyeCKUii MasiTHUK. YPaBHEHUE TapMOHHYECKUX
kosneOanuii. [IpeBpaiienre sHepTUH PU TAPMOHUUECKUX KOJICOAHUSX.

Konebarenbplii kKOHTYyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS B
UAcaATbHOM KOJEOAaTeIbHOM KOHTYpe. AHAIOTHS MEXAYy MEXaHWYeCKUMHU U
ANIEKTPOMArHUTHEIMU KosieOaHmsiMu. Dopmyna TomcoHa. 3aKOH COXpaHCHHS
SHEPTUHU B UJCATLHOM KOJIeOATeThbHOM KOHTYpE.

[IpencTaBneHne o 3aTyxarIMX KoJeOaHUsIX. BeIHYKICHHbIE MEXaHUYECKHE
koJiebanusi. Pezonanc. BeIHYK/I€HHbBIE AJIEKTPOMArHUTHbIEC KOJICOAHUSI.

[lepemennbiii Tok. CUHYCOMAAIbHBIM TEPEMEHHBI TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYJIHO€ W JCHCTBYIOILEE 3HAUYEHHE CHUJIbI TOKa M
HaIPSKEHUS.

Tpancdopmatop. IIpousBoacTso, nepegaua u noTpeOICHUE IIEKTPUIECKOM
AHEPTHUH. DKOJOTHUECKUE PUCKH MPU MPOU3BOJICTBE AIEKTposHepruu. Kynbrypa
UCIIOJIb30BaHU AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHME: DIEKTPUYECKUN
3BOHOK, F€HEPaTOp MEPEMEHHOTO TOKA, JMHUU dJIEKTpOIepeaay.

Llemoncmpayuu

HccnenoBanue mnapaMeTpoB KojeOaTenbHOU CHCTEMBI (TPYXUHHBIA WU
MaTeMaTUYECKUN MasiTHUK).



HaGmonenue 3aTyxaronmx KojaeOaHuu.

HccnenoBanue CBOMCTB BHIHYKICHHBIX KOJICOAHHIA.

HaGmonenue pesonanca.

CB00OOIHBIC AIEKTPOMArHUTHBIE KOJIeOaHUS.

OcuuutorpamMmsl (3aBUCUMOCTHU CHUJIbI TOKA U HAIIPSIKEHUS OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onHanc 1mpu MOCIEIOBATENbHOM COEAMHEHUU PE3UCTOPA, KaTyIIKH
MHAYKTUBHOCTH U KOHJIEHCATOPA.

Moienb TMHUY 3IEKTpOIIEpEIaYn.

Yuenuueckuii sxkcnepumenm, rabopamopmvie pabomol

HccnenoBanue 3aBUCUMOCTH NIEPHOJIa MaJIbIX KOJICOAHHI I'py3a HA HUTU OT
JUIMHBI HUTH U MaccChl Tpy3a.

HccnenoBaHne mNepeMEHHOr0 TOKa B LENM M3  IOCJIEI0BATEIHLHO
COEIMHEHHBIX KOH/IEHCATOPa, KaTYIIKH U pE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUN Hble 60IHbL

MexaHnnueckue BOJIHBI, yclioBUA pacnpocTpaneHus. [lepuoa. CkopocThb
pacmpocTpaHeHusi M JJiMHAa BOJHBL. [lomepedHble W MPOJOJbHBIE BOJHBI.
Hutepdepentys u audppakiuus MEXaHHYECKUX BOJIH.

3Byk. CkOopoCTh 3ByKa. ']poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIeKTpOMarHuTHbIE BOJHBI. Y CJIOBHS U3JIy4€HUS 3IEKTPOMArHUTHBIX BOJIH.
B3aumnast opuenTauus BekropoB E, B, V B anekrpomarautHoit BonHe. CBoicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHHE, OJIsIpU3alus, TupaKiys,
unTep pepeniys. CKOpOCTh IMEKTPOMArHUTHBIX BOJIH.

[IIkana >MeKTpOMarHuTHRIX BOJH. [IpriMeHeHne 3JIeKTpOMArHUuTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBsI3U U TeNeBUACHUA. Pagqnoiokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOIIEH CPEJIbI.

Texnuueckue yCTpOWCTBA W MPAKTHUUECKOE MPUMEHEHHE: MY3bIKaIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas UAarHOCTHUKAa B TEXHHKE M MEIULIMHE, pajap,
paauonpuéMHHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE MOTIEPEUHBIX U MPOJ0IbHBIX BOJIH.

Kounebmoieecs Teno Kak HCTOYHUK 3BYKA.

HaOmtonenune oTpaxkeHus v MpeaoMIICHUS] MEXaHUYECKUX BOJIH.

HaOmonenune nnrepdepennnu u udpakiuu MEXaHU4eCKUX BOJIH.

3BYKOBOU PE30HAHC.

HaOmtonenne cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW U
YacCTOTOM KOJICOaHUIA.



HccnenoBanne  CBOWCTB ~ JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAKEHUE,
npenoMIIeHUE, ToJIIpu3aIus, Judpaxius, UHTepepeHIu.

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsMonMHENHOE pacIpOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyd ceera. ToueuHbIM HCTOYHUK CBETA.

OTtpakeHue cBera. 3akOHbI OTpaxkeHus cBeTa. llocTpoeHue n3oopaxeHui B
IUIOCKOM 3€pKaie.

[Ipenomnenue cBeta. 3akOHBI IPEJIOMIICHHUS CBETa. AOCOIOTHBIH MOKa3aTellb
npenomiieHus. llomHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbpI yroa IMOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBera. CiioxHbIN cocTaB 0enoro cera. L[ger.

CoOuparonie U pacceuBawonme JUH3bL. ToHkas muH3a. DOKycHOE
paccTossHME M ONTHYECKass cuia TOHKOM JuH3bl. [locTpoeHue mzoOpaxeHuil B
cobuparonmx 1 pacceuBaromx auH3ax. Gopmyna TOHKON JAUH3BI. YBEIUYEHHE,
J1IaBAEMOE€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKOW ONTHKHU.

BonnoBast onrtuka. HMHrepdepenuus cBera. KorepeHTHblE HCTOYHHUKH.
YcnoBuss HaOMIOACHHS MaKCUMMYMOB U MHUHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakimus  cBera. JludpakimonHas pemerka. YCJIOBHE HaOMIOAEHUS
IJIaBHBIX ~MAakKCHMMYMOB IMpH MaJ€HHMHM MOHOXPOMATMYECKOTO CBE€Ta Ha
TU(PaKIUOHHYIO PELIETKY.

[Hongpuzanums cBera.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doToanmapar, NPOEKIMOHHBIA anmapar, MUKPOCKOIN, TEIECKON, BOJIOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEHIETKA, TOJIIPOUSI.

Jlemoncmpayuu

IIpsAMonMHENHOE pPacHpOCTPAHEHUE, OTPAKEHUE U IIPEIOMIICHUE CBETa.
OnTuueckue npudopHI.

IlonHoe BHyTpeHHEE oTpakeHune. Moiess CBETOBO 1.

HccnenoBanue CBONCTB U300pakeHUM B JIMH3AX.

Mojenn MUKpOCKOTIa, TEJIECKOTIA.

Hab6monenne natepdepeniiuu cBera.

Hab6monenue nudpaxiyy cBeTa.

Hab6monenne nucnepcun cBeTa.

Ilonyuyenue criekTpa ¢ MOMOLIBIO ITPU3MBI.

[Toydenue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenne monspuszayy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol



N3mepenue nokasarens MpeaoMIICHUs CTEKIIA.
HccnenoBanne CBOMCTB U300paKEHUH B JIMH3AX.
HaGmonenue nucnepcuu cBera.

Pa3zgen 6. OcHOBBI crieNIUAJIBLHO TEOPUH OTHOCHUTEIbHOCTH

I'paHnipl NPUMEHUMMOCTH  KJIACCUYECKOM  MexaHuku.  [loctynarsl
CIIELIMAIbHOM TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISL CKOPOCTH
CBETa B BaKyyMe, PUHLIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENBLHOCTh OJJTHOBPEMEHHOCTH. 3aME/JICHHE BPEMEHH U COKPALLIECHUE
JUTAHBI.

DOHeprusi ¥ UMITYJIbC PENITUBUCTCKOM YACTHLIBI.

CBs3b Macchl € 3HEPTUEN U UMITYJIbCOM PEIATHBUCTCKON YaCTULIbI. DHEPTUS
MTOKOSI.

Pa3pen 7. KBanroBasi ¢pusuka

Tema 1. dnemenmuvl K6AHM 0601 ONM UKU

®otonbl. Dopmyna [Inanka cBsi3u 3Heprun GOTOHA C €ro YaCTOTOU. DHEPTHS
U UMIyJbC (POTOHA.

OTtkpeiTHe U uccienoBanue porordpdexra. Onpitel A. I'. CToneroBa. 3aKoHBbI
doToapdexra. YpaBHenue DitHiuTeriHa aist poroddpdexra. «KpacHas rpanuna»
dboTorddekra.

Hasnenue cBera. OnbiThl I1. H. JIeOenena.

XUMUYECKOE JEUCTBUE CBETA.

Texnuueckue yCTpOWCTBA M TNPAKTHUECKOE MpPUMEHEHHE: (OTODIIEMEHT,
dboTonaTYMK, COTHEUHAasA Oarapesi, CBETOUOI.

Jlemoncmpayuu

®oTo3(PPEeKT Ha YCTAHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanne 3ak0HOB BHeTHEro GoTodddexra.

CBeToano.

Comnneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens aroma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -4acTHII.
[Inanerapnas mopnens aroma. [loctynmatel bopa. M3mydenue u morsioiieHue
(GOTOHOB MpH TEpexoJe aroMa C OJHOTO YPOBHS SHEPTrUM Ha Apyroil. Bumsl
criekTpoB. CHEKTp ypOBHEN 3HEPTUH ATOMA BOJAOPOAA.

BosHoBsie cBoiicTBa yacTuil. Bosnel ne bpoitsisa. KopyCKymsipHO -BOJTHOBOM
JTyalTu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIy4EHHE.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CHEKTPAIbHBIN
aHamM3 (CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.



Llemoncmpayuu

Monens onbita Pesepdopa.

OmnpeneneHuie JIMHBI BOJHBI Ja3epa.

Halmonenue nuHeHvaTbIX CIEKTPOB U3JTyd eHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabomoi

Ha6monenue nuHeR4aroro cnekrpa.

Tema 3. Amomnoe adpo

DKCHEPUMEHTHI, JOKA3bIBAIOIIME CJOKHOCTb CTpoeHus saapa. OTKphITHE
panuoaktuBHOoCcTH.  OmbiTel  Pesepdopna 1mo  ompeneneHuro  cocTaBa
paAuoaKTUBHOTO u3iyudeHuss. CBolicTBa anbda-, Oera-, ramma-u3aydeHHUs.
BnusiHre paguoakTHBHOCTHM Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOoTOHA U HeiltpoHa. HyknonHas monens siapa ['eiizenOepra—
HBanenko. 3apsn sapa. MaccoBoe uuciio sapa. M30Tomsl.

Anbda-pactiaf. OJEKTPOHHBIM M TO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4eHHUE. 3aKOH PaJUOAKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B siipe. SAnepHbie cuibl. Jledekt Macesl sapa.

SnepHsble peakuuu. JleneHne U CUHTE3 sAep.

SAnepubiit peaktop. TepmosimepHbiii cunTe3. I[IpoOsieMbl U MEPCHEKTUBBI
SIIEPHOM SHEPTETUKU. JKOJIOTHUYECKUE ACIIEKTHI S1€P HOW SHEPTETUKHU.

DJieMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

Metoapl HAOMIOAEHUS U PETUCTPALIUU JIEMEHTAPHBIX YaCTHII.

@OyH1aMeHTallbHbIE B3auMoeicTBUsA. EAMHCTBO hu3nuecKkoi KapTUHBI MUpA.

TexHnueckre ycTpocTBa U MPAKTUYECKOE TPUMEHEHHUE: JO3UMETP, Kamepa
BunbcoHa, simepHslil peaktop, aToMHas Oomoa.

Jlemoncmpayuu

CUYETUHNK MOHM3UPYIOIHMX YACTHLI.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomoi

HccnenoBanue TpekoB 4acTull (o0 rOTOBBIM (oTorpadusm).

Pa3znen 8. DiieMeHTbI AaCTPOHOMUM U ACTPOPUZUKHU

DTanbl pa3BUTUS ACTpOHOMUHU. [ [puKIIanHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMUHU.

Bun 3Bé3nHoro Heba. Co3Be3nusi, ApKu€ 3BE3JIbI, IUIAHETHI, WX BUJIMMOE
JIBIDKCHHE.

ColHeyHas cucTema.

Connne. CosiHeuHass akTUBHOCTh. McTtounuk sHeprun ConHUA M 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH. [MarpamMma «CHEKTpaJbHBIM KIacc —
CBETUMOCTBY». 3BE3]Ibl TI'JIABHOM MOCICHOBATEIILHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JJIs1 3BE3]] TNIABHOM MOCJEA0BATEILHOCTU. BHYTpeHHEe cTpoeHue



3B€321. COBPEMEHHBIE MPEJICTABICHUS O MMPOUCXOKAECHUU U 3Boronu CoJHIA U
3BE3/1. DTarbl >KU3HU 3BE3/I.

Mieunsiii [lyte — nama [Manaktuka. [lonmoxenue u nBuxenue CoJiHIA B
[Nanaktuke. Tunsl ranaktuk. Paguoranaktuku v kBazapbsl. UEpHBIE OBIPHI B sIpax
TalaKTUK.

Bcenennas. Pacumpenue Beenennoil. 3akon Xa66:1a. Pazoeranue ranakTuk.
Teopus bonbpmoro B3peiBa. PenmmkroBoe usirydeHue.

MacmrabHas ctpyktypa Beenennoii. Meraranakruka.

Hepeménnbie mpo06i1eMbl aCTpOHOMHUH.

Yuenuueckue nabnrooenus

HaGmoneHus: HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUN ISl OTPE/IeNICHUS TI0JIOKEHUSI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
J1aTy: OCHOBHbIE c03Be3/11si CEBEPHOIO MOJIYIIAPUS U APKHUE 3BE3BI.

HaOmonenus B teneckon Jlynsl, miaaner, Mneunoro ITyTtu.

O0o0mawiee NOBTOpPeHNE

Posb ¢Gu3uku ¥ acTpOHOMHM B SKOHOMHUYECKOU, TEXHOJIOTUYECKOM,
COLUATILHOM U ATHYECKOU cepax eaTeTbHOCTH YesIOBEKa, POJib U MECTO (DU3UKH
¥ aCTPOHOMMH B COBPEMEHHON HAYYHOU KapTUHE MUPA, POJIb PU3NUECKOU TeOpUU
B (GOpPMUpPOBAHUM TIPEACTaBICHUN O (QU3NUECKONW KapTUHE MHUPA, MECTO
bu3ndYecKoil KapTUHBI MUPA B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO -HAYUHBIX
MPEICTABJICHUN O TIPUPOJIE.

Me:xnpeaMeTHble CBA3H

N3yuenue kypca ¢uszuku 0a30Boro ypoBHs B 11 Kjacce oCyIecTBIsS€TCS C
YYETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MaTeMaThKU,
OMOJIOTHUU, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemuvie nouwsimusi, CBI3aHHbIE C U3YYEHHEM METOJ0OB HAYUYHOTO
MO3HAHUS: SIBJIEHUE, HAy4YHbIA (akT, rumnorte3a, (u3Mveckas BEIMYMHA, 3aKOH,
TEopusi, HAOJIOICHNE, PKCTIEPUMEHT, MOJEITUPOBAHUE, MOIENb, U3MEPECHHE.

Mamemamuxa: peMICHUE CUCTEMBl YpaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYIECKOE
TOXJIE€CTBO, BEKTOPbI M MX MPOEKIMH HA OCH KOOPJWHAT, CJIOKEHUE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIIMNA, MPHU3HAKK TOJ00US TpPEYroJbHUKOB,
oTpeIeNieHUe TUIOAIH TUIOCKUX GUryp u o0béma Ter.

buonoeus: »nexTpuyeckue SBICHUS B JKMBOW MPUPOJIE, KojeOaTenbHBIC
JIBVDKCHUS B )KUBOM IIPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOW IPUPOJE, ICMCTBUE
paaualuy Ha )KUBbIE OPTraHU3MBbI.

Xumusi: CTpOEHUE ATOMOB ¥ MOJIEKYJI, KPUCTAUIMYECKAsI CTPYKTYypa TBEPABIX
TEN, MEXaHW3Mbl O0O0pa30BaHWA KPUCTALIMYECKOW PEMETKH, CIEKTPaTbHBIN
aHaJIn3.



l'eocpaghusi: MarHuTHBIE TOJIIOCA 3€MJIM, 3al€KW MArHUTHBIX DY/,
boToCHEMKA 36MHOM MMOBEPXHOCTH, MPEACKa3aHUE 3eMIICTPSICCHUIA.

Texnonocus: JTWMHUAWA DIEKTPOIIEpENay, TEHEpATOp IMEPEMEHHOTO TOKa,
ANEKTPOJABUTaTENlb, MHAYKIMOHHAS T€4b, Panap, PaauONPHUEMHUK, TEIEBU30D,
anteHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN ammapaTr, BOJOKOHHAs OITHKA,
COJIHEYHas OaTapes.



INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA IMPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPE/IHEI'O OBLIEI'O OBPA30BAHUA

OcBoenue yuyeOHOTO Tpeamera «PU3MKa» HA YPOBHE CpPEIHEro OOIIEro
oOpazoBanusi (0a30BbIN YPOBEHB) JOHKHO 00ECTICUUTh TIOCTHUKEHHUE CIIECTYIOLINX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEILHBIX PE3YJILTATOB.

JINUHOCTHBIE PE3YJIbTATbI

JIngaHOCTHBIE pe3yabTaThl 0CBOCHUS yueOHOTO TpenmeTa « Duzuka» J0mKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaIONMXCS PYKOBOJCTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEW MO3UIMEH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpHWIEHTAIi, TO3WTUBHBIX BHYTPEHHUX YOEXKIEHHWH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM LIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, pACIIMPEHUE KU3HEHHOTO
OTIbITA U OTBITA AEATEILHOCTH B MPOLIECCE PeaATU3allMi OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEIBHOM JAEITENBHOCTHA, B TOM YHCJIC B YACTH:

1) rpasK1IaHCKOr0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH I'PAXKIAHCKON TTO3UIIUU 00YUAIOIIETOCS KaK aKTHBHOTO H
OTBETCTBEHHOTO YJIeHA POCCUUCKOTO OOIIECTRA,;

NPUHATHE TPAAUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPATUYECKUX IEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIILHOCTh B MHTEpPECAX IPAXKIAHCKOTO
00111eCTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allly;

YMEHHE B3aUMO/IEVCTBOBATH C COLMAIIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUH C
uX QYHKIMSIMU 1 HA3HAY CHHUEM;

FOTOBHOCTh K T'YMAaHUTAPHOM U BOJIOHTEPCKOM JAEATEILHOCTH;

2) MaTPHOTHYECKOTO BOCTIMTAHMSI:

c(hopMuUpOBAHHOCTH POCCHUICKOU TPaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA,

IIEHHOCTHOE OTHOIICHHE K TOCYAApPCTBEHHBIM CUMBOJIAM, IOCTHKECHHSIM
POCCUMCKUX YUEHBIX B 0071aCTH (PU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ATUUECKOTO TTOBE/ICHHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACHh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIEC B
JESITENbHOCTH YUEHOTO;

OCO3HaHWE JJMYHOTO BKJIa/ia B IOCTPOCHUE YCTOWYHUBOTO OYAYIIEro;

4) 3¢TeTHY€CKOT0 BOCITUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITIOUAsi 3CTETUKY HAy4HOT'O TBOPYECTBA,
NPUCYIIETO (PU3NUECKON HAYKE;



5) TpynoBOro BoCHUTAHMS:

UHTEpPEC K Pa3jIMyHbIM cdepam NpodecCHOHATbHON NEATEIbHOCTH, B TOM
YHCJIE CBSI3aHHBIM ¢ (PU3UKOM U TEXHUKOW, YMEHHE COBEPILATh OCO3HAHHBINM BHIOOD
Oyaymieit npodeccuu u peann30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTB ¥ CHOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH
(U3MKN Ha IPOTSKEHUU BCEU KU3HY;

6) IKOJIOrMYEeCKOro0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTH JKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE TIII00AIBHOTO
XapakTepa 3KOJOTHUECKUX MPoOIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE IEVUCTBUM B OKPYXKAIOIIEH CPEJIE HA OCHOBE
3HAHUS LEJIEN YCTOMYMBOTO PAa3BUTHUS YEJIOBEUYECTBA,;

pacIIMpeHue OmbITa JEATEIBHOCTH 3KOJOTMYECKOM HANpaBJICHHOCTU Ha
OCHOBE UMEIOLMXCS 3HaHUH N0 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHMUSI:

Cc(hopMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI GU3NUECKON HAYKU;

OCO3HaHUE LEHHOCTH HAy4YHOW JESATENbHOCTH, TOTOBHOCTH B IIPOILECCE
u3ydeHus: (U3UKKM  OCYILECTBISITH  NPOEKTHYID W HUCCIIENO0BAaTEIbCKYIO
JEATEIbHOCTh UHAUBHUIYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBHS
Bba3oBble Jornueckue JecTBUA:
CaMOCTOSTENbHO  (OpPMYIHUpPOBaTh M aKTyalU3UpPOBaTh  IPOOJEMY,
paccMmaTpuBarh €€ BCECTOPOHHE;
ONpEeNEATh 1AM JeATeIbHOCTH, 3aJaBaTh IapaMETpPbl M KPUTEPUU HX
JIOCTHIKCHUS
BBISIBJISITH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS B pacCMaTpUBacMBbIX
(U3UIECKUX SBICHUSIX;
pa3zpabaThiBaTh IUIaH PEIICHHUsS] MPOOJIEMbl ¢ YUETOM aHAIM3a MUMEIOIIUXCS
MAaTE€pUAIIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IEATENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIIEACTBUHN JIEATEIBHOCTH;
KOOPJMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUSIX pEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBU;
pa3BUBaTh KPEAaTUBHOE MBIIUICHUE MTPU PEUICHUH KM3HEHHBIX MPOOJIEM.
ba3oBble ucciegoBaTeIbCKHe JeldCTBUS.
BJIAZICTh HAYYHOU TEPMHUHOJIOTUEH, KIHOUYEBBIMUA MOHATUSIMH U METOJaMH
du3nyeckoi HayKH;



BJIAJICTh HaBBIKAMU Y4€OHO-UCCIIEI0BATEILCKON U MTPOEKTHOM NEeATeIbHOCTH
B 0051acTH (PU3UKHU, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY TTOUCKY
METOJIOB pelIeHus 3a1a4 (GU3NUECKOTO COJEpIKAHUS, MPUMEHEHUIO Pa3IuIHBIX
METOJIOB ITO3HAHMS;

BIIQJICTh BHJAMU JEATEIHHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEpIIpETallNK, MPEoOpPa30BaHUI0 W TMPUMEHEHUIO B Pa3UYHBIX YUEOHBIX
CUTYaIUsIX, B TOM YHCJIC TIPU CO3JaHUN YIEOHBIX MPOEKTOB B 00JaCTH (PU3UKH;

BBISIBISITh TIPUYHHHO-CJICACTBEHHBIC CBSI3M M aKTyaIM3WpOBaTh 3a/ady,
BBIJIBUTATh THIOTE3Y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI JJIsl J0Ka3aTelnbCTBa
CBOMX YTBEP>KJICHUH, 3a/1aBaTh MapaMEeTPhl U KPUTEPHUH PEIICHNUS,

aHATM3UPOBATh TIOJIyYCHHBIE B XOJE peIIeHUS 3a7adyll pe3yJbTaThl,
KPUTUIECKU OIICHUBATH UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH N3MEHEHHE B HO BBIX
YCIIOBHSX;

CTaBUTh W (OPMYIMPOBATh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEILHOU
NESTEIILHOCTH, B TOM YHCJIC TIPY U3YYCHUN (DU3UKU;

JaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT,

yMETh TICPEHOCHTh 3HAHHUA 10 (U3UKE B MPAKTUYECKYI0 00JacTh
YKU3HEESITCIIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HJICH, NTPEJIaraTb OpUTrHHAIBLHBIC TIOIXObI M PEIICHNUS,

CTaBUTh MTPOOJIEMBI M 33]1a9H, JIOIYCKAOIINE alTbTEPHATUBHBIC PCIICHHMS.

Pabora ¢ unpopmaumeii:

BJIQJICTh HABBIKAMH TOJydeHUS MHPOpMaIK (U3UIECKOT0 COEpKaHUs U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITCIILHO OCYIICCTBIATH IOWCK, aHAIMW3,
CHUCTEMAaTH3aIlMI0 U WHTEPIPETANI0 MHPOPMAIMKA Pa3IMIHBIX BUIOB U (GOpM
IIPE/ICTABIICHUS

OIICHUBATH JIOCTOBEPHOCTHh MHPOPMAIIHH;

UCIIOJIb30BaTh  CPeICTBAa HMH(POPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PENICHUA KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPTraHU3aIlMOHHbIX
3aMa4 ¢ coOmojeHreM TpeOOBaHUN SPrOHOMHKH, TEXHUKHA O€30IMMacHOCTH,
TUTHEHBI, PECypCcOCOCpEeKEHHs, IPaBOBBIX M OTHYECKUX HOPM, HOPM
nH()OpPMAMOHHOM 0€30MaCHOCTH;

cO3/1aBaTh TEKCThl (PU3UUECKOTO COJIEPX aHHUsS B Pa3IMYHBIX (opmarax c
y4éTOM Ha3HaUYCHUS WHPOPMAITUH U [IEJICBOM ayINTOPUH, BEIOUpPasi ONTHMAIbHYO
dbopMy MpeACTaBICHUS W BU3yaIU3allHH.

KoMMmyHMKaTHBHBIE YHHUBEpPCaJIbHble Y4eOHbIE AeHCTBHUS:
OCYILECTBIIATH OOILLIEHHE HA YPOKaX (PM3UKU U BO BHEYPOUHOU J1€ATENbHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CUTyallud W CMsr4arb
KOH(DIMKTHI;



Pa3BEPHYTO UM JIOTUYHO HM3Jararb CBOIO TOYKY 3PEHHS C HCIOJb30BAaHUEM
A3BIKOBBIX CPEACTB;

MMOHUMAaTh U MCTIOJb30BATh MPEUMYIIECTBA KOMAaHIHON U UHIAUBHUIYaIbHOU
paboTHI;

BBIOMpATh TEMAaTUKy W METOJBl COBMECTHBIX JCUCTBUI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEW KaXKJAOT0 YJIEHA KOJUICKTUBA;

MPUHUMATh €A COBMECTHOM JIESITEIbHOCTH, OPraHU30BbIBaTb U
KOOPAVWHHUPOBATH JICWCTBUS IO €€ JTOCTMIKECHUIO: COCTAaBJIATh IUIAH JICHMCTBUH,
pacmpenensiTh poju ¢ y4éToOM MHEHHHA YYaCTHHKOB, OOCYXAaTh pPe3yibTaThl
COBMECTHOU pabOTHI;

OLICHWBAaTh KA4E€CTBO CBOETO BKJIaJa M KAXKJIOTO YYACTHUKA KOMAaHIbl B
oO1IMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBBIE TMPOEKTHI, OLICHUBATH HJIEHM C MO3UIMKA HOBU3HBI,
OPUTMHAILHOCTH, MPAKTUYECKOW 3HAUMMOCTH ;

OCYILECTBJATh TMO3UTHBHOE CTPATETUYECKOE TMOBEACHUE B Pa3JIMYHBIX
CUTYAIUSIX, POSIBIISITH TBOPUYECTBO U BOOOPAKEHHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIe YHUBEPCcaJIbHbIe YUeOHbIe 1eiicTBUSA
Camoopranu3anus:

CaMOCTOSITEIbHO OCYIIECTBIIATh MO3HABATENBHYIO JEATEIHHOCTh B 00JIACTH
GU3MKM W aCTPOHOMHH, BBISBIKITH NPOOJIEMBI, CTaBUTh W (OPMYIHPOBATH
cOOCTBEHHBIE 3a/]a4H;

CaMOCTOSITEIbHO COCTABJIATH IUJIaH PEIICHUs PAcCUYETHBIX M KadeCTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS TIPAKTUYECKOM pabOThI ¢ y4ETOM HUMEIOIIXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTCHHUIL;

JlaBaTh OIIEHKY HOBBIM CHUTYAIIUSIM;

pacumpsITh paMK{ y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHIA;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO W TPOSIBICHUIO APYIUIIMU B OOJaCTH
(bU3HMKHN, TOCTOSTHHO TIOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CUTYaIMsIM, BHOCUTh KOPPEKTHUBHI B JCSITEIHLHOCTb,
OIICHUBATh COOTBETCTBHUE PE3yJIbTATOB IETISIM;

BIIQJICTh  HAaBBIKAMU  TIO3HABATEIbHOW  peduiekcMr Kak  OCO3HaHUSA
COBEpIIIAEMbIX JIEUCTBUM W MBICIUTEIBHBIX IPOIECCOB, WX PE3YyIbTaTOB U
OCHOBAaHMUI;

UCIIOJIH30BaTh MPUEMBI pedIeKCUU JIJIs OTICHKU CUTYaIluH, BEIOOpa BEPHOTO
pereHus;



YMETh OIICHMBATh PUCKU M CBOEBPEMEHHO MPUHUMATh DELICHUS MO0 HX
CHIDKEHUIO;

OpUHUMATh MOTHBBI M apryMEHThl JPYruX IMpU aHalu3e pe3yibTaToB
NesITeNbHOCTH;

OpUHUMATH ce0sl, TOHUMAasi CBOU HEIOCTATKU U IOCTOMHCTBA,

OpPUHUMATh MOTHBBI M apryMEHTBl JPYrUX IMpHU aHalu3e pe3yiIbTaToB
NeSITeTbHOCTH;

NpU3HaBaTh CBOE MPABO U MPABO APYrUX HA OIIMOKH.

B mporuiecce nocTukeHUs: TMUHOCTHBIX PE3YJILTATOB OCBOEHUS MPOTPAMMEBI
no ¢u3uke IS YpOBHS cCpeaHero oOmero o6pa3oBaHus y OOy4YaroUMxcs
COBEPILEHCTBYETCS AMOIIMOHAITLHBIH WHTEJUICKT, Ipe/IIOoJIaratoIii
Cc(hopMUPOBAHHOCT:

CaMOCO3HaHUsl, BKIIIOYAIOIIETr 0 CIIOCOOHOCTh MOHUMAaTh CBOE SMOIIMOHATIbHOE
COCTOSIHHE, BUJIETh HANIPABJICHUSI Pa3BUTHS COOCTBEHHON IMOLIMOHAIILHOM cephl,
OBITh YBEPEHHBIM B CEO€E;

CaMOPETYJIUPOBaHMsI, BKIIIOYAIOIIEIO0 CAaMOKOHTPOJb, YMEHHE MNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCS K
AMOIMOHATLHBIM U3MEHEHUSM U MPOSIBISITH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIFOYAIOIIEH CTPEMIIEHHE K JIOCTHKCHUIO 1IeTIH U
yCTeXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JEWCTBOBATH HUCXOIS U3 CBOUX
BO3MOKHOCTEH;

AIMIIATUH, BKIIOYAIOIEH CITIOCOOHOCTh MOHUMATh YMOIIMOHAILHOE COCTOSIHUE
IPYTUX, YYUTBIBaTh €ro TMPU OCYIIECTBICHHH OOIICHUS, CHOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKITFOUAIOIIUX CTIOCOOHOCTH BHICTPAUBATh OTHOIICHUSI
C JPYTrUMU JIOAbMU, 3a00TUTHCS, IPOSIBIISITE HHTEPEC U pa3peliaTb KOHMIUKTHIL.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydenms B 10 kJjacce mpenMeTHBIC pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXaTh C(POPMUPOBAHHOCTD Y OOYUAIOUIUXCS YMEHUI:

JIEMOHCTPUPOBATh HA MpPUMEpPax pojib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHbI MHpPA, B PA3BUTUM COBPEMEHHOW TEXHUKU M
TEXHOJIOTUM, B IPAKTUYECKON AEATEIBbHOCTH JIIOJIEH;

YUUTBHIBATh TPaHULBI TPUMEHEHHS] HW3YYCHHBIX (PU3UUYECKUX MO/IEINei:
MatepuajibHas TOUKa, HHepIHaibHas cucTeMa OTcuéra, abCOMIOTHO TBEPI0E TENO,
UJCAIBHBIN I'a3, MOJEIM CTPOEHUS T'a30B, JKUJIKOCTEH U TBEPIBIX TEJ, TOYECUHBIN
ANEKTPUYECKUN 3aps]l IPU pelIeHUU PU3NIECKUX 3a/1a4;

pacro3HaBaTh (PU3NYECKHE ABJIECHUS (IPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIPHO-KMHETUYECKON TEOPUU CTPOCHHMS BELIECTBA U



ANEKTPOJIMHAMUKN:  PaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSMOJIMHEHHO e
NBIDKEHUE, CBOOOJHOE TMAJCHHUE TeJ, JBIKCHHE IO OKPYKHOCTU, HWHEPIHS,
B3auMoieiicTBue Tel, auddy3usi, OpOyHOBCKOE NBMKEHUE, CTPOCHHUE KUIKOCTEH
1 TBEPBIX TEJ, M3MCHEHHE 00bEMA TeJ MPY HAarpeBaHUM (OXJIAXKICHUH ), TEITIOBOE
paBHOBECHE, HCIIApEHUE, KOHACHCAIus, IUIaBJICHUE, KPUCTAIUIM3AIMs, KUIICHUE,
BJIAXKHOCTB BO3/1yXa, MOBBIIIICHHUE JIaBJICHUS Fa3a MPU €ro HArpEBaHUU B 3aKPHITOM
COCyJZle, CBSI3b MEXKJYy MapaMeTpaMH COCTOSIHMS Ta3a B M30MPOIECCaX,
AJIEKTpU3alUA TEJl, B3aUMOJICHCTBUE 3aPs/I0B;

OTNUCHIBAaTh MEXAHUYECKOE JBMKEHUE, UCTIOJIb3Ysl (PM3UYECKHUE BETUYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KHHETUYEeCKasl PHEprusi, MOTECHIMAIbHASI SHEPTHS, MEXaHUYEeCKasl
paboTa, MEXaHUYECKass MOIIHOCTb; MPU ONHUCAHUU TPABUIBLHO TPAKTOBATh
(U3UYECKUIT CMBICT HCIOJb3yEMbIX BEIMYUH, MX OOO3HAUECHUS] U EIUHUIIBI,
HaXO0JIUTh (HOPMYJIbI, CBS3BIBAIOIIME AAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU
BCIIMUMHAMU;

OTNUCHIBaTh M3Y4YEHHBIC TEIJIOBBIE CBOWCTBA TEJl W TEIUIOBBIC SIBJICHUS,
UCTIOJIb3YS  (PU3UUECKHE BEIUYUHBLI: JAaBJICHUE Ta3a, TeMIleparypa, CPEeaHss
KMHETUYECKasi YHEPTHS XaOTUYECKOTO JBMXKCHUSI MOJICKYJI, CPEIHEKBaIpaTHIHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHssI dHEpTHs, paboTa rasa,
KO3(PPUIMEHT TO0JIE3HOTO JEHCTBUS TEIUIOBOTO JBUTATEINSA; IMPU OMUCAHUU
MPaBUJILHO TPAKTOBaTh (PU3MYECKUM CMBIC] HCTOJb3YEMbIX BEJIUYUH, HX
0003HaUCHUSI U €IUHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAONIUE JAHHYIO
(GU3NUECKYIO BEIMYUHY C IPYTUMH BEJIMUUHAM;

OTIMCHIBATh M3YYEHHBIC AIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
SIBJICHUS (MTPOIIECCHI), UCTIOJIB3YS (PU3UUECKUE BEIMUMHBI: AJICKTPUUECKUN 3apsi],
AIEKTPUUECKOE T0JIe, HAPSHYKEHHOCTD TOJISA, TOTEHINAJ, PA3HOCTh IMOTECHIIUAJIOB;
IpU OMNHCAHUU TMPABUIBHO TPAKTOBaTh (U3UYECKUI CMBICI HCIOJIb3YyEMbIX
BEJIMYMH, MX O0O3HAUCHMS] W CIMHMIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE
JMaHHYI0 (DU3UYECKYI0 BEMYUHY C APYTHMH BEIIMYUHAMH,

aHAIM3UPOBATh (PU3UYECKHUE TPOLIECCHI U SBJICHUS, UCTIONb3Ys (PU3nuecKue
3aKOHBI ¥ MPUHIIMIBI: 3aKOH BcemupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYEeCKOW DHEPTUM, 3aKOH COXPAHCHUS HWMITYJbCa,
MPUHIUIT CYNEPTO3UIIMN CHWJI, TMPHUHIUI PABHOIIPABHS WHEPIUATBHBIX CHCTEM
O0TCUYéTa, MOJICKYJSIPHO-KMHETHUECKYIO TEOPHIO CTPOCHHS BEIIeCTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KHHETHUYECKOW SHEPTUN TEIUIOBOTO JABMYKEHHUS MOJICKYI C
abCOJIFOTHOM TeMIepaTypoi, MepBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHUS
AIEKTPUUECKOTO 3apsma, 3akoH KynoHa, mpu 3TOM pa3iudaTh CIOBECHYIO
GbOpMyYITMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHUE M yCJIOBUS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE MPHUHLHUIIBI JEUCTBUS MAallMH, OpUOOPOB U
TEXHUYECKHUX YCTPONCTB; pa3inyarh yCJIOBUS MX 0€30MacHOTO MCIOJb30BaHUS B
MMOBCEAHEBHOM KU3HU,

BBINIOJIHATh JKCHEPUMEHTHI 10 MCCICAOBAaHUIO (PU3MYECKUX SIBICHUN U
IIPOLIECCOB C MCIIOJB30BAHUEM MNPSMBIX M KOCBEHHBIX M3MEPEHUU, IPU ITOM
dbopMynupoBarh MnpoOJieMy/3ajadyy M THUIOTE3y Y4EOHOrO SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYAOBaHUS, MPOBOAUTH OIBIT U
(dbopMynupoBaTh BHIBOIBI;

OCYIIECTBIISITh MPSAMbBIE M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, PU
ATOM BBIOMpATh ONTUMAIBHBIM CIIOCOO M3MEPEHUs U HMCMOJb30BaTh M3BECTHHIC
METOJbl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh ~ 3aBUCUMOCTH  MEXKIY (PU3MYECKMMHM  BEIMUYMHAMHU  C
UCIIOJIb30BAaHUEM NPSAMBIX MU3MEPEHUW, NPU 3TOM KOHCTPYMPOBATH YCTaHOBKY,
(bukcHpoBaTh PE3yNbTAThl MOJYYEHHON 3aBUCUMOCTU (U3MUECKUX BEJIUYHMH B
BU/JI€ TaOJMI ¥ rpaMKOB, €TaTh BBIBOABI 110 PE3YyIbTaTaM UCCIIEIOBAHMUS;

coOmoaare mpaBuia 0€30MacHOTO TPy/Ja MPU NPOBEACHUH UCCIIEIOBAaHUI B
paMKax y4yeOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIENOBATEIILCKOM M IMPOEKTHOM
JESTEIbHOCTH C UCIOJIb30BaHUEM M3MEPUTEIbHBIX YCTPOICTB U Ja0OPATOPHOTO
000pyI0BaHUS;

pemarb pacu€THble 3aJa4d C SIBHO 3aJaHHOM (DU3UUYECKOW MOJENbIO,
UCIOJIb3Y$ (PU3MUECKUEe 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAIN3a YCJIOBUS 3a7auu
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIAEIATh (PU3NYECKUE BETUYMHBI U POPMYIIBI,
HEOOXoAUMBIE Il €€ pelleHMs], MPOBOJAUTh PAacU€Thl U OLIEHUBATH PEATbHOCTD
MOJIy4€HHOT'0 3HaYEHUS] (PU3UUECKON BETMUMHBI;

pelarb Ka4eCTBEHHbIE 33/]a4: BBICTPAUBATh JIOT MUECKH HEMTPOTUBOPEUUBYIO
LENOYKY PACCYXIEHUU C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
busnuecKue sIBJICHUS;

UCIOJb30BaTh  MPU  PEIIEHHH  Y4eOHBIX  3aJad  COBpPEMEHHBIC
uHGOPMAIIMOHHBIE TEXHOJIOTUHU JIJIS IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U MPEJCTaBICHU Yy4eOHON U HAyYHO-TIOMYJIIPHON MH(GOPMAIUH, TOJTYy4YEHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATh MOJy4aeMyt0 HHPOPMAILIUIO;

MPUBOIUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyO0eKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIEro MHUpPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOU >KM3HU
1U1st o0ecriedeHus: 0€30MacCHOCTH IPU OOpaIlleHUH ¢ MPUOOPaMU U TEXHUUECKUMU
YCTPONCTBAMHU, JIJIsl COXPAHEHUS 310POBbsI U COOJIIOACHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH CPELE;



paboTaTh B TpyNNE C BBINOJHEHUEM pAa3JUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh pPaboOTy TPYNNbl, PALMOHAIBHO paCHpeNeniaTh OO0S3aHHOCTH U
IUIAHUPOBATh JEATEIILHOCTh B HECTAHAAPTHBIX CUTYalUsIX, a€KBaTHO OLICHUBATh
BKJIaJT KX/10T0 U3 YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBaeMOi Mo OJIEMBbI.

K xoniy oGyuenuss B 11 kjacce mpenMeTHbIe pe3yibTarbl HA 0a30BOM
YPOBHE JIOJKHBI OTPa)kaTh C(POPMHUPOBAHHOCTD Y 00YUAIOUMXCS YMEHUIA:

JIEMOHCTPUPOBATh HA MpPUMEpPax posib U MecTo (GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAyYHOW KapTHHBI MHUpPa, B PA3BUTHUM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUM, B IPAKTUYECKOM NEATEIILHOCTH JIFOJEU, LEIOCTHOCTh U E€AUHCTBO
bu3nyeckoi KapTUHBI MUPA;

YUMUTHIBATh TPaHULbl NPUMEHEHUS HW3YYEHHBIX (PU3NYECKUX MOJIEICH:
TOYEUHBIN IIEKTPUUECKUH 3apsiJl, JIyd CBETa, TOUECUHbIM UCTOYHUK CBETA, s/1€pHas
MOJIENIb aTOMa, HYKJIOHHasi MOJENIb aTOMHOTO siipa MpPH PELICHUU (PU3NYECKUX
3a/1ad;

pacro3HaBaTh (PU3NYECKUE ABJIECHUS (IPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB JIEKTPOJAMHAMUKH U KBAHTOBOM (DPM3UKU: AIEKTPUUECKAsl POBOIUMOCT,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aWMO/]IEHCTBUE
MAarHuToOB, OJJICKTPOMArHWTHasT WHAYKLHSA, JEHCTBUE MAarHUTHOTO TIOJIA Ha
OPOBOJHUK C TOKOM M JABWXKYLIMWCS 3apsif, 3JIEKTPOMAarHUTHbIE KOJIeOaHUs U
BOJIHBI, IPSMOJIMHEWHOE PACHPOCTPAHEHUE CBETA, OTPAXKECHHE, IPEIOMIICHUE,
uHTepdepenms, Audpakuus U MOOJASpU3alMs  CBETa, JUCIEPCUsS CBETa,
doTtoanekrpuueckuii 3h ekt (hortorddexT), cBeTOBOE NaBieHNE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aroMa BOJOPOJA, €CTECTBEHHass M HMCKYCCTBEHHAas
PaalOaKTUBHOCTb;

ONMCHIBATh M3YYEHHbIE CBOMCTBA BEIIECTBA (AIEKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKHE,  BJIEKTPUYECKYI0  TMPOBOJMMOCTh  pPa3jMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBJICHUS (MIPOLECCHI), UCMHOJBb3Yyd (PU3NUECKHUE BEINYUHBI:
ANEKTPUYECKUN 3apsJl, CHIIA TOKA, JIEKTPUUYECKOE HANPSIKEHUE, DIEKTPUIECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, JEKTPOIBIDKYIIAs CUiia, paboTa TOKa,
WHAYKIMS MAarHATHOrO moJisi, cwia Amnepa, cwia JIOpeHIa, WHAYKTUBHOCTb
KATYIIKH, 3HEPrUs 3JEKTPUYECKOTO M MArHUTHOTO MOJIEH, MEPUOJ M 4acToTa
KojieOaHuii B KoJeOaTelbHOM KOHType, 3apsiJ M Ccuja TOKa B IpOIEcCe
rapMOHMYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHWH, (OKYyCHOE pacCTOSTHUE U
ONTUYECKasl CWJa JMH3bI, MPU OMHCAHUU MPABWILHO TPAKTOBATH (PU3UYECKHIA
CMBIC]T HUCIOJIb3YEMBbIX BENUYMH, WX OOO3HAUYEHHS] W EIMHUIIbI, YKa3bhIBaTh
bopMynbl, CBSI3BIBAIOLIME JAaHHYIO (PU3UYECKYIO BEIUYMHY C JpyTrUMU
BEIIMYNHAMU;

ONUCHIBaTh M3YYEHHBIE KBAHTOBBIE SBJIEHUS MW TMPOLECCHI, HCIOIb3Ys
bu3nuecKkue BETMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, IJIMHA BOJIHBI H



4acTOTa CBETA, JHEPTHSI U UMITYJIbC (POTOHA, MEPHO/ MOIypaciiaia, SHEPTUs CBI3U
aTOMHBIX sJIep, TPU OIMUCAHWU MPABUIBHO TPAKTOBATH (PU3MUECKHH CMBICT
UCIIOJIb3YEMBIX BEIMYUH, WX O0O03HAUCHUS W CIWHUIIBI, YKa3bIBaTh (DOPMYIIBI,
CBSI3BIBAIOIIME JaHHYIO (PU3WYECKYI0 BEIUYUHY C JPYTMMH BEJIMYHUHAMU,
BBIYUCIISITh 3HaUYCHNE (DU3HUECKOMN BEINYNHBI,

aHATM3UPOBATh (PU3UUECKHUE MPOIECCHI U SIBICHUS, UCTIONb3Ys (PU3UUECKUE
3aKOHBI M MPHUHLUIBL: 3aK0H OMa, 3aKOHBI TIOCJIEI0BATEILHOTO U MapayieIbHOTO
COCIMHEHUsI IPOBOJHUKOB, 3aKOH J[xoymsi—JIeHa, 3aKOH 3JIEKTPOMArHUTHOU
UHIYKIUH, 3aKOH IPSIMOJMHEHHOTO PAaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, ypaBHEHHE DUHIITEHHA s PoTod(deKTa,
3aKOH COXPAHEHUS! SHEPTUH, 3aKOH COXPAHEHUS WUMITYJIbCA, 3aKOH COXpPaHEHHS
ANIEKTPUYECKOTO 3aps/ia, 3aKOH COXpaHEHHs] MacCOBOTO YHKCHa, MOCTyaThl bopa,
3aKOH PaJIMOAKTUBHOTO PACIaja, P 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTMuyecKOoe BBIPAKEHHE U YCJIOBUA (TpaHMIlbl, 00JaCTH)
PUMEHUMOCTH;

OTIpEENAThH HAllpaBJIEHHUE BEKTOPA MHIYKIIMH MarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, cuJibl AMriepa u cuibl JlopeHia;

CTPOUTb U ONMUCHIBATH HM300paXEHHE, CO3/1aBAEMOE IUIOCKUM 3E€pKalioM,
TOHKOM JINH30M;

BBITIOJIHATh JKCHEPUMEHTHI 10 MCCICJOBAHUIO (PU3MYECKUX SIBICHUN U
NPOIIECCOB C MCTOJIb30BAaHUEM TNPSIMBIX M KOCBEHHBIX W3MEPEHH: MPU ITOM
dbopMynupoBarh MnpoOJsiemy/3agadyy M TUIOTE3y Y4EOHOrO SKCIEPUMEHTA,
cobuparb YCTaHOBKY M3 MPEIJIOKEHHOTO O0OPYIOBaHHUSA, MPOBOJUTH OMBIT U
dbopMyIMpOBaTh BBHIBOJIBI;

OCYIIECTBIISITh MPSIMbBIE M KOCBEHHBIE M3MEPEHUs (PU3UUECKUX BEJTMUUH, TIPH
ATOM BBIOMPATh ONTUMAIBHBIM CIIOCOO M3MEPEHUs W HMCTOJbh30BaTh M3BECTHHIC
METO/IbI OLIEHKHU TIOTPEIIHOCTENH N3MEPECHHIA;

UCCIIEIOBaTh 3aBUCHUMOCTH (DU3MYECKUX BEIMYMH C MCIOJb30BaHUEM
NpSIMBIX W3MEPEHHIA: TPH 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHUpPOBATH
pe3yNbTaThl TOJYYCHHON 3aBUCUMOCTH (PH3UYECKUX BEIMYHMH B BUJE TAOIUI] U
rpaduKoB, JenaTh BHIBOJIBI MO PE3yJIbTaTaM MCCJIEI0BAHNUS,

coOmoaTh paBuiia 0€30TaCHOTO TPyJa MPH MPOBEACHUN UCCJICIOBAHUN B
paMKax y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-HCCIICAOBATEIbCKON M MPOEKTHOM
NESITEIbHOCTH C UCIOJIb30BAaHUEM M3MEPUTEIbHBIX YCTPOMCTB U Ja00OPaTOPHOTO
000pyIOBaHUS;

pemarb pacu€THble 3a7a4d C SBHO 3aJaHHON (U3UYECKOM MOJEIbIO,
UCIIOJIb3Ys (PU3UUECKUE 3aKOHBI M IPUHITUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a/1a4u
BBIOUpPATh (PU3UUECKYI0 MOJENb, BBIACIATh (PU3NUECKHE BEIMUYUHBI U (DOPMYIIBI,



HEOOXOoAUMBIE Uil €€ pELleHMs], POBOJUTh PAaCU€Thl U OLIEHUBATH PEATbHOCTD
MOJIy4EHHOT'0 3HAa4eHHUs (PU3NUECKON BETMYMHBI,

pelarb Ka4eCTBEHHbIE 33/1a4H: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LENOYKY PACCYXIEHUM C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
buznuecKue sIBJICHUS,

UCIIOJb30BaTh  MPU  PEIIEHHH  Y4eOHBIX  3aJad  COBPEMEHHBIE
UH(POPMAITMOHHBIE TEXHOJIOTUU JIJIsl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMU
U MIPEACTaBICHUs Y4eOHOU U HAayYHO -MIOMYIIpHOM HH(OPMAIIMY, TTOJTy4YEHHON U3
pa3IMYHBIX ICTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOJIy4aeMyt0 HH(POPMAITHUIO;

OOBSICHATh MPUHUMUIBI JEHCTBUA MallUH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3ianyaTrh yCJIOBUS UX O€30MaCHOTO UCIOJIb30BaHUs B TOBCEIHEBHOM
KU3HU;

NPUBOJUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOLIETO MHPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOU >KM3HU
U1t o0ecriedeHus: 0€301aCHOCTH IPU OOpAIlEHUH ¢ NPUOOPaMU U TEXHUUECKUMU
YCTpOMCTBaMHU, JIJIsl COXPAHEHUS 30POBbS U COOJIIOIEHUS] HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYXAIOLLEN Cpere;

paboTare B TpYMNIE C BHINOJIHEHUEM PAa3JIMYHbIX COLMAIbHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYNNbl, PAMOHAIBLHO pacHpeneisTh OOS3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aICKBaTHO OLICHUBATh
BKJIa/I K&KJI0T0 U3 YYaCTHUKOB TPYIIIBI B PEIICHUE paccMaTpUBaeMOn MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KoauvecTrBo yacos
HaumeHoBaHue pa3iesioB U TeM DyieKTpPOHHBIE (M poBbHIE)
Ne n/m KonTpoJsbHbie
NporpaMMmbl Bcero o0pa3oBaTeJbHbIE pecypchl
padoThI
Paznea 1. DU3UKA U METO/AbI HAYYHOI'O ITIO3HAHUSA
bu6mmoteka [IOK
11 ®u3MKa 1 METO/IbI HAYYHOTO MO3HAHUS 2 https2/m.eds00.ru/7f41bF72
Hroro no pazneny 2
Paznena 2. MEXAHUKA
bubmuoreka [IOK
21 Kunemarnia ° https//m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 Hunamika ! https://m.edsoo.ru/7f41bf72
bubmuoreka IIOK
2.3 3aKOHBI COXPaHEHHS B MEXaHHKE 6 1 https://m.eds00.ru/7f41bf72
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 bubnuorexa [IOK
' TEOpHUHU https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
3.2 OcHOBEI TepMOAUHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSHUS BEIIECTBA. 5 bu6mmoreka [IOK
' ®a30BbIC MEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pasneny 24



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

Paznea 4. 3JIEKTPOAUHAMUKA

bu6mmoreka [IOK
4.1 DAeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
42 [locrosiHHBIN 251ekTpUYecKkuii TOK. TOku B 12 bubnuotexa LIOK
' Pa3IMYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro 1o paznerny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KoJunuyecTBo yacos
HaumeHoBaHMe pa3ieJioB H TeM JuieKTpoHHBbIE (LU poBHIE)
Ne i/ Konrpoabubie
MPOrpaMMbI Bcero o0pa3oBaTeJbHBIE PeCypChl
padoThI
Paznea 1. JIEKTPOOIUHAMUKA
MaruuTHOe noJie. DIeKTpOMarHuTHas bu6muorexa [IOK
1.1 11 1
WHAYKIUSA https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznea 2. KOJIEFAHUS U BOJIHBI
21 MexaHuueckue U 3J1eKTPOMarHUTHhIE 9 bubnmorexa [IOK
' KoJieOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKrde U JICKTPOMarHUTHEIS 5 1 bubnmnorexa [IOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bu6moreka [IOK
23 Ontiia 10 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasien 3. OCHOBBI CIIEIIMAJIBHOM TEOPUW OTHOCHUTEJBHOCTH

31 OCHOBBI ClIEIMATBHOM TEOPUH 4 1 bu6moteka [IOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pasznea 4. KBAHTOBAS ®U3UKA
. bu6muorexka [IOK
4.1 DIIEMEHTI KBAHTOBOI OTITHIH 6 https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
4.2 Crpoerne atoma 4 https://m.edsoo.ru/7f41c97¢c



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

4.3

ATOMHOE S71pO

bu6auoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. JIEMEHTbI ACTPOHOMMUU U ACTPOD®U3UKU

5.1 DNeMEeHThI aCTPOHOMUHU U aCTPOPU3UKI 7 Et?piE?rﬁlzzigr?}?f 11697C
Hroro no pazgeny 7
Pa3znen 6. OBOBLIAIOIIEE IIOBTOPEHUE

61 Obobumroree. nosTopetiite 4 Et?r?s??rﬁiili?)gﬁgfﬂwk
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 68



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




IHHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
uugposbie
Nen/m | Tema ypoka KoHTposbHbIE op
Bcero o0pa3oBareJ/ibHbIE
patdoThI
pecypchl
1 ®dusnka — Hayka o pupojae. Hayansie 1 bubnuoreka LIOK
METO/Ibl TIO3HAHMS OKPY)KAIOILLIEr0 MHpa https://m.edsoo.ru/ff0c32e2
Po ecTo gu3 OBa
, Jb U M Tv bu I/IKI/IVB dopmMupoBaHUHN . BuGmiorexa LLOK
COBpeMeHHOI{ HAYTHOH KapTHHET anpa, i https://m.edsoo.ru/ff0c33e6
[IPAKTUYECKON AEATEebHOCTH JIOJIeH
MexaHn4eckoe IBUKEHHE.
OTHOCUTENBHOCTb MEXaHUUECKOTO
3 neuxenus. [lepemerienue, CKOpoCTsb, 1 bubmmoTexka [IOK
YCKOpEHHUE. https://m.edsoo.ru/ff0c3508
e Jlucneruepckue CiyxObl (ad3pomnopr,
x/m, ciryx6a 112)
4 PaBHOMeEpHOE NPAMOIMHEIHOE IBUKEHHE 1 buomorexa [IOK
PHOSTIP https://m.eds00.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IPSIMOJIMHENHOE 1 bubnuoreka LIOK
NBUXKEHUE https://m.edsoo.ru/ff0c372e
6 CBoboHOE TTafieHne. Y CKOpEeHHE 1 bubnuoreka [IOK
CBOOOAHOIO MaJCHHUS https://m.edsoo.ru/ff0c39cc
; KpuBonnHeiitHoe nBuxeHue. [[BuxeHune 1 bubnmnorexa [IOK
MaTEpUATILHOU TOUYKH 10 OKPYKHOCTHU https://m.edsoo.ru/ffOc3ada
3 [Ipuanun otHocuTensHOCTH ["anues. 1 bubmuotexa LIOK

HNuepumanbubie cuctemsl otcuerta. [lepBiit

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

3akoH HrroToHa

Macca tena. Cuna. [lpunuun cynepno3unuu
cuit. Bropoii 3akoH HeroTona muist

bu6mmoTteka [IOK

9 MaTCpHaJIbHO! TOqKUH' https://m.edsoo.ru/ff0c3be8
o ([ampHOOOUIIMKHN, KPAaHOBIIMKH,
oreparopsl Jugra)
bu6manoreka [IOK
10 C .3 I'yka. B
118 YIPYTOCTH. SafoH 1 yia. Bee Tera https://m.edsoo.ru/ff0c3e18
11 Tpernii 3akoH HproTOHa A1 MaTepUanbHbIX bubmuotexa LIOK
TOUEK https://m.edsoo.ru/ffOc3be8
12 3aKOH BCEMUPHOTO TAroTeHus. Cuna bubnuotexa LIOK
TsokecTu. [lepBast kocMuueckast CKOpOCTb https://m.edsoo.ru/ff0c3d00
Cuna tpenus. Kosdppuunent tpenns. Cuna
13 com OTII)/IB EHUS T (11)/1(1) ;—IH)KGHP;[E TeJa B buomorera LIOK
POTHBI pr . https://m.edsoo.ru/ffoc3f76
KHUIKOCTH WM Ta3e
[TocTymarenbHOE U BpalllATEIbHOE
JIBUKEHUE a0COMIOTHO TBEPIOTO Tea. bub6mauoreka [IOK
14
MowmeHnT cusl. [Inedo cunsl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TEIIA
Nmnynbe MaTepuanbHOM TOUKH, CUCTEMBI
MaTepUalbHbIX TO4YEK. IMIynbC CUIIbI.
15 3aKoH coxpaHeHUs UMNyibca. PeakruBHOE bu6muorexka [IOK
JIIBUKEHUE. https://m.edsoo.ru/ff0c43d6
o (Cayxamme Pockocmoca, 3aBoaa
"TIporpecc", BoeHHOCTyXalWe)
PaboTa n moumHoCTh cuitbl. Kunerndeckas
i . bu6manoreka [IOK
16 SHEprus MaTepuaabHON Toukd. Teopema 00

HW3MEHEHUH KHHETUYECKOM 9HCPIUHn

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

[otennunanpHas sueprus. [loTeHnnansHas
SHEpTHs ynpyro neGopMupoBaHHON
npykuHbl. [loTeHIIManbpHas YHEpTUs Tena
BOJIM3H TOBEPXHOCTH 3eMIIU

bu6aunoreka [IOK
https://m.edsoo.ru/ff0c461a

18

HOTGHHI/I&J’IBHBIG 1 HCIIOTCHIIMAJIbHBIC CUJIBI.

CBs13b pabOTHI HEMTOTEHIIMATBHBIX CHIT C
MU3MEHEHHEM MEXAHUYECKON dHEpPIUun
CHCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPIUH

bu6moTexka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlabopartopnas pabora «ccnenoBanue
CBA3U pa6OTbI CHUJIbI C UBMCHCHUEM
MEXaHUUYECKOIM dHEPTHH Tejla Ha TPUMEpe
pacTsHKEHUS PE3UHOBOTO KTYTay

20

KonTponwsHas paboTa o teme
«Kunemarnka. /[lnaammka. 3aKOHBI
COXpaHEHUS B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE [TOJOXKEHUS MOJIEKYIIIPHO-
KWUHETUYECKOW Teopuu. bpoyHOBCKOE
nerkenue. uddysus. *( Texnomnoru
JIETKOM ¥ TSDKEJION MPOMBIIITIEHHOCTH )

bub6maunoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKECHUS U B3aUMOJICUCTBUSA
YacTHIl BenecTBa. MoJienu CTpOeHHU s Ta30B,
YKUJIKOCTEU U TBEPHABIX TEI

23

Macca monekyn. KonrdecTBo BelecTBa.
[locrosinnas ABorazpo

24

TennoBoe paBHOBecue. Temiieparypa u e€
usmepenue. lllkana remneparyp Llenscus

25

Uneansusiii raz 8 MKT. OcHOBHOE

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



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

ypaBHeHue MKT

AOGcomoTHas TeMIieparypa Kak mMepa
cpeaHel KHHETHYECKON SHEPIUHU IBUKEHUS

bu6aunoreka [JOK

26 MOJIeKyJ1. YpaBHeHue MeHeneena- https://m.edsoo.ru/ffOc511e
Knaneitpona

27 3akoH JlanpToHa. 'a30BBIe 3aKOHBI
JlabopartopHnas pabora «ccnenoBanue

28 3aBHCHMOCTH MEX]y TTapaMeTpaMu
COCTOSIHUS pa3pEeKEHHOT0 ra3ay
N3onpoueccsl B HACAIBHOM ra3e U uxX bubnuoreka LIOK

29
rpaduueckoe npeacTaBiIeHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss 3HEprUs TEpMOAMHAMUYECKON

30 CHUCTEMBI U CITOCOOBI €€ U3MCHEHUSL. bu6mmoreka [IOK
KonuyectBo Temnots u pabota. Buyrpennss https://m.edsoo.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO HJICATHHOTO ra3a

31 Bunbr Tenonepenaun bubmiotera TIOK

https://m.edsoo.ru/ff0c5c36

VY aenbHas TEIIOEMKOCTD BEILIECTBA.

32 KonudecTBo TeNI0THI PpH TeILIONEpeaaye. bnbmorexa HOK

https://m.edsoo.ru/ff0c5c36

AnuabaTHBIN TTpoIIecC
[lepBbIii 3aKOH TEPMOJIUHAMUKA B €TO bubnmnorexa [IOK

33 MIPUMEHEHHUE K U30IpolieccaM https://m.edsoo.ru/ffOc5efc

34 HeoOpaTuMocTh mporieccoB B IpUPOIE. bub6moreka [IOK
Bropoii 3akoH TepMoIuHAMUKA https://m.edsoo.ru/ff0c6230

35 [Mpunuun neficreus u K11/ TemnoBoit bubnuoreka [IOK
MAalHEbI https://m.edsoo.ru/ff0c600a

36 uxn Kapuo u ero KITJ]

37 DKOJIOTUYECKHE TTPOOITIEMBI



https://m.edsoo.ru/ff0c511e
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

TCILJIOOHCPICTUKA

O6o6u@pronmii ypok «MoJekyssipHas

bubmanoreka [IOK

38
¢uznka. OCHOBBI TEPMOTUHAMUKH https://m.edsoo.ru/ff0c6938
KonTponbHas pabota o teme
39 «MomnexynsipHas ¢usnuka. OCHOBBI bubmorexa HOK
KYAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI»
[TapooOpa3zoBaHue U KOHJICHCAITHSI. bubnmnorexa [IOK
40
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIFOTHAS ¥ OTHOCHUTEINIbHAS BIIAXKHOCTD bu6mmoteka [IOK
41 .
BO31yxa. HacellieHHbIN nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammmueckue n
42 amopdHbIe Tena. AHU30TPOIUS CBOMCTB bu6muoreka [IOK
KpucTaioB. JKuikue KpuCTaJLIbI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTEPUAITBI
43 [InaBneHue u KpucTAIU3aKs. Y eabHas bubnmnorexa [IOK
TeruioTa raBiaeHus. CyomuManus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 YPABHCHHE TEIIOBOTO danarca https://m.edsoo.ru/ff0c6820
One 3a en. Dne €CKHI1 3apsil.
45 Hnampﬂa HH:;T " EHKTP:ILI S Sapad bubnuotexa LIOK
Ba BHJA SIICKIPHACCIUX 3apA/IOB. https://m.edsoo.ru/ffOcébcc
¢ (Mereopomoru)
[IpoBOAHMKH, TUDTIEKTPUKU U
46 P 3 P bu6moteka [IOK
TIOIYLPOBOMHUKH. SAKOH COXPAHCHHA https://m.edsoo.ru/ffO0c6bcc
AIIEKTPUIECKOTO 3apsza
Bzaumoneiicteue 3apso. 3akoH Kymona. bubnnoreka LIOK
47 . . .
To4euHbIN 3JIEKTPUYECKUI 3apsiy https://m.edsoo.ru/ffOc6ce4
48 Hanpspk€HHOCTD 31eKTPUYECKOro MOoJIsl. bubnuoteka [IOK

[IpuHIUI Cynepno3uLIUY MIEKTPUUECKUX

https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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nosneit. JInaum HanpsoKEHHOCTH

49

Pabora cuit 371eKTpoCTaTHYECKOTO TOJIS.
Tloreniman. Pa3HocTh ITOTEHIINAIOB

bubmanoreka [IOK
https://m.edsoo.ru/ff0c6f00

50

[IpoBOOHMKM U AUBIEKTPUKUA B
3JIEKTPOCTATUUYECKOM TOJIE.
Jusnekrpudeckasl MPOHUIIAEMOCTh

bubmmoteka [IOK
https://m.edsoo.ru/ff0c7018

51

OnexrpoémkocTts. KonaeHncarop

bu6anoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOPA.
DHeprus 3apspKeHHOT0 KOHACHcaTopa

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHnas pabora "zmepenune
3JIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[IpyHUMD TEHCTBUSA U IPUMEHECHUE
KOHJICHCAaTOPOB, KOMMPOBAIBHOTIO arnapara,
CTPYWHOTO MPUHTEPA. IIEKTPOCTATHUECKAS
3anmTa. 3a3eMJIeHUE JIEKTPOIpHOOPOB

55

DNeKTpUUYECKU I TOK, YCIOBUS €r0
cymecrBoBanus. [loctossHubii Tok. Cuna
Toka. Hanpsbkenue. ConpoTtusiieHne. 3akoH
OmMa 1151 yyacTka LieTu.
o (Uuxenep-
AJIEKTPUK,JIEKTPOCBAPILK)

56

[locnenoBarensHOE, MapauIeIbHOE,
CMEIIIAHHOE COETUHEHUE MTPOBOIHUKOB.
Jlaboparopnast pabota «3yuenue
CMEIIAHHOTO COCIMHEHUS PE3UCTOPOBY

bu6aunoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJEKTPUYECKOTO TOKA.
3akon J>oyns-Jlenna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838
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3akon OMa AJis MOJTHOM (3aMKHYTOH)
anekTpuueckoil nemnu. Kopotkoe 3aMbIkaHue.

bub6mnoreka [IOK

58 JlaGoparophuas padota «M3mepenne 3J1C
patop P P A https://m.edsoo.ru/ffOc7ae0
MCTOYHHKA TOKA ¥ €r0 BHYTPEHHETO
COMIPOTHBIICHUSD)
DNeKTpOHHas TPOBOUMOCTH TBEPIBIX
59 METaJIOB. 3aBUCUMOCTh COTTPOTUBJICHHUS
METaJIOB OT TEMIIEPaTYPHI.
CBepXnpoBOANMOCTh
50 DnexTpuyeckuil Tok B Bakyyme. CBoiicTBa
ANIEKTPOHHBIX MTyYKOB
[TonynpoBOHKMKN, UX COOCTBEHHAS U
61 II Hh}:[r;EHaHi 0BOAUMOCTL. CBOMCTBA n bubmorera [OK
p POBOZ ’ P https://m.edsoo.ru/ff0c84ae
nepexofa. [lomynpoBoaHNKOBBIE TPUOOPHI
DNeKTpUUYECKHil TOK B pacTBOpax u
62 pacriaBax 3JIEeKTPOIUTOB. bubnuotexa LIOK
DJIEKTPOJIUTHYECKAS AUCCOIUAIIHSI. https://m.edsoo.ru/ff0c82ba
DnexTponns
DJIEKTPUYECKU TOK B Ta3ax.
63 CaMOCTOSITCIbHBINA M HECAMOCTOSTEIIbHBIH bubmorera [OK
https://m.edsoo.ru/ff0c84ae
paspsin. Monnus. [Tnazma
DnekTpruyecKre MpuOOPhl U YCTPOMCTBA U X
64 npakTuyeckoe npuMenenue. [Ipasuna bubmmotexa LHOK
p p 1P https://m.edsoo.ru/ffOc86fc
TEXHUKH 0€30I1aCHOCTH
. bubnuoreka [IOK
65 O600mmaImMit ypok «JIEKTPOAMHAMUKA) https//m.edsoo.ru/ffoc8sbe
KontponbsHas pabota no teme
P P . bu6mmoteka IIOK
66 «OQnexrpocraruka. ITocTossHHBIN

BJIEKTPUUYECKUI TOK. TOKM B pa3IMYHBIX

https://m.edsoo.ru/ff0c8a8a
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cpenax»

67 PezepBubiii ypok. KonTponbsHas paborta 1o 1 bubnmnorexa [IOK
Teme "DeKTpoiuHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PezepBHbIii ypok. O600m@IONMIA YPOK 11O 1 bubmuoTtexa LIOK
temaMm 10 kacca https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoJunuyecTBo yacos DJIeKTPOHHBbIE
Ne uudg poBbie
Tema ypoka KonTpoJsibHbIE op
n/m Bcero oOpa3zoBareJibHbIE
padoThI
pecypchbl

[TocTOosiTHHBIE MATHUTHI U UX B3aUMOJICHCTBHE.
MaruuTHOe nose. Bekrop MarHuTHoi bubnmorexa [IOK

1 . 1 }
WHAYKIUHW. JIMHUY MarHU THOM WHTyKIIHH. https://m.edsoo.ru/ff0c9778

e (Bomurenu anekrpoTpaHcmopra)

MaruuTHO€ noJie MPOBOJHUKA C TOKOM. OTIIBIT

2 Opcrena. BzauMoielicTBre MPOBOAHUKOB C 1 bubmmorexa [IOK

p ’ P https://m.edsoo.ru/ffOc98fe

TOKOM

3 JlaGoparopHas pabota «3yueHue 1 bu6mmotexa LIOK
MarHUTHOTI'O IOJIS KATYIIKA C TOKOM) https://m.edsoo.ru/ffOc98fe
JlelicTBME MArHUTHOTO T0JIs1 Ha TPOBOJHUK C

4 tokoM. Cuna Amnepa. JlaboparopHas pabota 1 bubnuotexa LIOK
«ccnenoBanue AeiCTBUS MOCTOSTHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PamMKy C TOKOMY
JleliCTBME MarHUTHOTO TOJIA Ha IBUIKYILYOCS

5) 3apspkeHHY0 yactuiy. Cuna Jlopenna. Pabora 1 bubmmorexa LIOK

p yio - PEHIIA. https://m.edsoo.ru/ffOc9df4

cuiibl JIopeHa
DnekTpoMarHuTHas HHIAYKIus. [ToTok

6 BEKTOpa MarHUTHOM uHaykiuu. DJ1C 1
WHIYKIIUU. 3aKOH 3JIEKTPOMarHUTHON
naaykunu dapanes

7 JlaboparopHas pabdora «/ccnenoBanue 1 bubnmoreka [IOK

SABJICHH L BHGKFpOMaFHHTHOﬁ HHAOYKIIUW)

https://m.edsoo.ru/ff0cal50
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NHyKTHBHOCTB. SIBIE€HHE CAaMOWH IyKLIUU.
OJ1C caMOMHAYKIIUU. DHEPIUs MAarHUTHOTO
TMOJISl KATYIIKA C TOKOM. DJICKTPOMAarHUTHOE
rnoJie

bu6nmmorexka [JOK
https://m.edsoo.ru/ff0ca600

TexHuyeckne ycTpoWCTBA U UX IPUMEHEHHUE:

IMMOCTOSIHHBIC MArHUThI, 3JICKTPOMArHUThI,
QJICKTPOABUTIATCIIb, YCKOPUTCIIN
SJIEMCHTAPHBIX YaCTHUL[, THAYKIIMOHHAA I1€Yb

10

O600marnmii ypok «MarHuTHOE ToJe.
DJIeKTpOMAarHU THAS WH TyKITH D)

bu6nmmorexka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTpoabsHas padota mo teme «MarHuTHOE
noJje. DJIEKTPOMarHUTHAS WHIYKIIHSD)

bu6mmorexka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OO/IHbIE MEXaHUYECKHE KOJIEOaHHUSL.
['apmonmnyeckue konebanus. YpaBHEHUE
rapMOHH4YecKuX kosnedanuii. [IpeBpamenue
SHEPTHH.
e (PaboTHuku opranuzanuii no
CTPOUTENBCTBY MOCTOB)

bub6aunoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHuas pabdora «ccnenoBanue
3aBHCHMOCTH MEPHOJIa MAJIbIX KoJeOaHU i
rpy3a Ha HUTH OT JJIMHBI HUTH U MACChI

Tpy3a»

14

KonebatenbHblit KoHTYp. CBOOOHBIE
AJIEKTPOMAarHUTHbIE KOJIEOaHUS B UAE€aTbHOM
K0JIe0aTeTbHOM KOHTYpE. AHAJIOTHS MEXTY
MEXaHUUYECKUMHU M 3JIEKTPOMArHUTHBIMU
KOJIe0aHUAMU

bu6nmmorexa [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3akoH coXpaHEHUs
SHEPIUH B HACATLHOM KOJIeOaTEIIbHOM

bubmuoreka [IOK
https://m.edsoo.ru/ffOch9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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KOHTYpE

[IpencraBienue o 3aTyXalOUMX KoJeOaHUsIX.
BeiHyXIeHHbIE MEXaHUUYECKIE KOJIeOaH sl

bub6aunoreka [IOK

16 Pe3onanc. BeiHyKI€HHBIE 3JIEKTPOMArHUTHbHIE https://m.edsoo.ru/ffOcbb86
KoJIeOaHU S
[lepemennsbiit Tok. CHHYCOUTATBHBIN
17 IIEpEMEHHBIN TOK. MOIIHOCTh IIEPEMEHHOIO bu6mmotexa LIOK
TOKa. AMIJIUTYHOE U ACUCTBYIOIIECE https://m.edsoo.ru/ff0chd34
3HAYEHUE CUJIbl TOKA U HAMPSHKEHUS
18 Tpancdopmatop. [IponsBoactso, nepenava u
noTpedieHNE STIEKTPUYECKON YHEPIUU
YCTpoiCTBO U MPAKTUUYECKOE MPUMEHEHHE
19 aneIprHHeCKOFOPSBOHKa, reHepZTopa bubmorera IOK
. https://m.edsoo.ru/ffOcc324
IIEPEMEHHOTO TOKa, TUHUM 3JIeKTponepe1ad
DKOJIOrHYECKHEe PUCKU IIPU IPOU3BOICTBE
20 aneKkTposHepruu. KynbTypa MCIoap30BaHUs
AJIEKTPOIHEPTUH B MIOBCEIHEBHOM )KU3HU
MexaHu4eckue BOJIHBI, YCIIOBUS
21 pacnpoctpanenus. [leproa. Ckopocthb bubnuoreka [IOK
pacpoCTpaHEHUS U JTNHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepevnbie U MPOIOJIbHEBIE BOJHBI
3ByK. CKOpOCTh 3ByKa. I pOMKOCTB 3BYKa.
22 BB?(I:OTa T(I))Ha. TeMg; 3ByEa. - bubmuorera LIOK
https://m.edsoo.ru/ffOcccOc
o (My3bIKaHTBHI)
23 DIEKTPOMAarHUTHHIE BOJIHBI, UX CBOMCTBA U bubnuotexa LIOK
ckopocTs. 11Ikaa »IeKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
o4 [TpuHIUTIBI PAIMOCBS3U U TEIIEBUICHHUSL.

PazButue cpeacts cBs3u. Pagnonokanus
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bubauoreka [IOK

25 KonTponrsnas padota «Konebanust 1 BOTHBI» https//m.edsoo.ru/ffOcc6Es
[IpsiMonuHEHOE pacIpOCTpaHEHHE CBETA B
26 P . P T poCIp . bu6mmoreka [IOK
OJTHOPOTHOM cpenie. TOUeUHBI HCTOYHUK https://m.edsoo.ru/ff0cd3s0
ceera. JIyu cBera
OTpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n300paXkeHuil B MIOCKOM
97 P P bu6moTeka [IOK
epraie. https://m.edsoo.ru/ffOcd4e0
e (PaGoTHUKM 3aBOJIOB ONTHUYECKUX
prOOpoB)
[Iperomnenue ceera. [lotHOE BHYTpeHHEE
28 P I . yIP bubmuoreka [IOK
OTPDKCHHE. LIPEACTLHBII YIOT TOTHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPasKEeHUs
29 JlaGopatopHnas pabota «3mepenue bubmuotexa LIOK
MOKa3aTeNs MPEeJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoenne n3o0pakeHUi B TUH3E. bubmuotexa LIOK
dopmysia TOHKOW JTUH3BI. YBEITMYCHUE TNH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopHast pabora «/ccnenoBanue
CBOMCTB N300pa’keHUM B JINH3aX)»
Hucnepcus ceera. CiioxHBIN cocTaB 0e10ro
32 cgera. LIger. JlabopaTopHas pabora
«Habmroenre 1ucnepcuu CBETay
33 Wutepdepennus ceera. [udpakius ceera. bubnuoreka LIOK
JudpakimonHas peneTka https://m.edsoo.ru/ffOced22
34 [lonepeunocts cBeTOBBIX BOJH. [lonspuzanus bubnmoreka [JOK
CBETa https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue npubOpsI U yCTPONWCTBA U

yCJI0BUA UX 0e30MacHOro IIPUMCHCHH
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rpaHI/II_U:I NpUMCHUMOCTH KIIaCCHYECKOM

36 MexaHuku. [locTynatsl crienuanbHON TEOpUH Bubmmorexa LIOK
’ Y 1 p https://m.edsoo.ru/ffOcf862
OTHOCHUTEITBHOCTH
37 OTHOCHTENBHOCTH OJJHOBPEMEHHOCTH. bubnuoreka [IOK
3aMmeyIeHre BPEMEHHU U COKPAIIEHUE JJTUHbI https://m.edsoo.ru/ffOcfad2
DHeprus 1 UMIYJIbC PEISTUBUCTCKOM
38 C . bu6mmoreka [IOK
HACTHIIRL LBASH MACCHL € SHEPTHCH 1 https://m.edsoo.ru/ffOcfc68
UMITYJECOM. DHEPTUs TTOKOS
KonTponbHas padora «OnTtrka. OCHOBBI bu6mmotexa LIOK
39 . .
CIIELIMATIbHON TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Dopmyna [Inanka. DHeprus u bubmmotexa LIOK
UMITyJbC (JOTOHA https://m.edsoo.ru/ffOcfe16
OTkpeiTHE U UccaenoBanue Gorodddexra.
41 Omngitel A. I'. CToneroBa. bubmuoreka [IOK
e (MnxeHepsl -MPOEKTUPOBLMKU https://m.edsoo.ru/ffOcffc4
"ymMHOr0" 10Ma)
3akoHbl poTod(dekra. YpaBHEHHE
42 it (})0 (m);o (mi K bu6moreka [IOK
HHIITERHa U QOTOSRRCKTa. - «RpacHad https://m.edsoo.ru/ff0d015¢e
rpanuta» dotoddpdekra
43 JaBienue ceeta. OnwiTel 1. H. JleGenena. bub6mmoreka [IOK
XuMHUUYecKoe OENCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue yCTpoilcTBa U MPAKTUUECKOe
44 npuMeHeHue: GoTodaeMeHT, GOTOAATUHK,
coyHe4YHas OaTapesi, CBETOAUO]
45 Pemenne 3amad mo reme «J1€eMEHTHI bu6moreka [IOK
KBAHTOBOM OIITUKKU https://m.edsoo.ru/ff0d0302
46 Mopenbs aroma Tomcona. OmnbiTe Pezepdopaa bubnuorexa [IOK

10 paccessHUIo o-yactull. [ manerapHas

https://m.edsoo.ru/ff0d091a
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MOZACIb aToOMa

bu6mmoreka [IOK
47 IT b
OCTyAIaTH H0pa https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornomeHue GOTOHOB MpU
48 nepexojie aToMa C OJHOTO YPOBHS SHEPTUH Ha bubmmorera IIOK
P . M p https://m.edsoo.ru/ff0OdOafa
JIpyroii. Bunapl ciekrpoB
BoanoBrle cBoiicTBa yacTuil. BoaHEI e
49 Bpoitns. KopmyckynspHo-BOJIHOBOM ayanu3m bubmmorexa TIOK
P » NOPIYCIYIP Y ' https://m.edsoo.ru/ffod0ca8
CrnoHTaHHOE U BBIHYKJIEHHOE U3Ty4CHHE
OTKpBITHE PaIMOAKTUBHOCTH. OTIBITHI
50 Pe:ip do : rf[o OTIPEEIIEHUI0 COCTaBa Bubmmorexa LIOK
paopA el https://m.edsoo.ru/ff0d0fd2
PaZvOaKTUBHOIO U3TY4EHUSI
CaoiicTBa anbda-, 6era-, raMMa-u3TydeHUS.

ol BnusiHue paanoakTUBHOCTH HA KUBBIE
OpraHu3Mbl
OTkpbITHE TPOTOHA U HEUTpOHA. V30TOMBI.

59 Anbga-pacnaa. DIIEKTPOHHBIN U bubmuotexa LIOK
MMO3UTPOHHBIN OeTa-pacnan. ['amma- https://m.edsoo.ru/ff0d1162
M3IIydeHUe
DHeprus CBsI3W HYKIOHOB B sJpe. S nepHbie

eakuu. SAnepHeiii peakrop. [Ipobiemsr,

53 peardi - #ep N P 124 P r bubmuoreka [IOK
Hepcnev MR, SROSOTHHCCEIE ACHICISat https://m.edsoo.ru/ff0d1356
SIEPHOM YHEPIrETUKU.

e (pabotHuku ADC)
DnemeHTapHbIe YacTUIlbl. OTKPBITHE
O3UTPOHA. MeTo/1bl HAOMIOACHUS U
P A g bubmuoreka [IOK
o4 pervcTpanum 3JIeMeHTapHbIX YaCTHII.

Kpyrasiii cron «DyHnaMeHTalbHbIE
B3auMO/IecTBHS. EMTMHCTBO (m3miecKoi

https://m.edsoo.ru/ff0d0e38
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KapTUHBI MUpa»

55

Bun 3Bé3mH0T0 HeOa. Co3Be3nus, sipKue
3BE3/1bl, IJIAHETHI, X BUAUMOE JABUKEHHUE.
ConneuHas cucrema

56

Conuue. CongeyHast akTUBHOCTE. VICTOUHMK
sHeprun CoJiHIIA U 3BE3NT

S7

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3/1b1 NIABHOM NOCIIEI0BATEIBHOCTH.
Buyrpennee ctpoenue 38€31. CoBpeMEHHBIE
HPEJCTaBJICHUS O IPOUCXOKACHUU U
sBostonuu CostHLa U 3BE371

58

Mneunsiii [lytb — Hama ["anakruxa.
[Tonoxenue u apuxenue CoaHLa B
I'anakruke. ['anakruku. YEpHbIE ABIPHI B
A1pax rajJakTuK

59

Bcenennas. Pas0Oeranue ranakruk. Teopus
bonbmoro B3psiBa. PenukroBoe nsiydeHue.
Meraranakrrka

60

Hepemennsie mpoGiieMbl aCTpOHOMUU

61

KonTponbHas padora «1eMeHThI
ACTPOHOMMH M aCTPOPUUKI

62

O6006maronmii ypok. Ponb ¢usuxu n
ACTPOHOMHUH B YKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COIMAITLHOM U dTHYECKOHU
cdepax IesTeTbHOCTH YelOBeKa

63

O606maronmii ypok. Posb u Mmecto gusnku u
ACTPOHOMHH B COBPEMEHHOM HaydHOMN
KapTUHE MHpa




O6o6upronmii ypok. Ponb ¢usnueckoit

64 Teopuu B GOPMHUPOBAHUH MPECTABICHUH O 1
¢u3nueckoil KapTUHE MUpa
O6obmaronmii ypok. Mecto ¢u3nyeckoit
65 KapTHHBI MUPa B O0IIEM PsIY COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX IIPEJCTABICHUH O
npupojie
66 PesepBHBI ypok. MarnutHoe moie. 1
DneKTpoMarHuTHasi WHTyKIHs
67 PesepBHblii ypok. Ontuka. OCHOBBI 1
CHEIUAIBHON TEOPUU OTHOCUTEIIHOCTH
68 PesepBHbiii ypok. KBantoBas dusuka. 1 bubnuotexa LIOK
DJIeMEHThI aCTPOHOMHUHU U aCTPOPU3NKU https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I1O I[TPOI'PAMME 68



https://m.edsoo.ru/ff0d1784




YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI151 YYHEHUKA

» ®dusnka, 10 xmace / KacesiHoB B.A., O01mecTBo ¢ orpaHundeHHO
OTBETCTBEHHOCTHIO « JIPODAY; AkiinonepHoe oo1iecTBo «3narenbcTro
«IIpocBemeHue»

» ®usuka, 11 knace / Kacesino B.A., O06111€CTBO C OTpaHUYEHHOU
OTBETCTBEHHOCTHIO «JIPODAY; AktinonepHoe 00111ecTBO « 3 1aTenpcTBO

« Hp OCBCIICHHUCH

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-fiziki/

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH
UHTEPHET

https://Ibz.ru/metodist/iumk/physics/e-r.php
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