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IMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoOBHS Ha YPOBHE CPEAHEro OOIIEro
oOpa3oBaHus pa3paboTaHa HAa OCHOBE TMOJOXKEHHH M TpeOOBaHMI K pe3yiabTaTam
OCBOCHHSI OCHOBHOHN 00pa3oBaTelbHOM Mporpammsl, mpeacTtaBieHHbx B DOI'OC
COO, a Takxke c¢ yuy€toMm enepanbHO pabodeil mporpaMmbl BOCIUTAHUS U
KOHUENIMK MpenojaBaHus ydueOHoro mnpeamera «®Pusnuka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccuniickon denepanun, peANU3YIOIIUNX OCHOBHBIE
00pa3oBaTeabHbIE MPOrPaAMMBbI.

Conmepkanne mporpamMMbl 1O (U3MKE HAMpaBlIeHO Ha (QOpPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOyyatomuxcs 10—11 kimaccoB npu o0yueHun
ux (pusuke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOIO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM OI'OC COO k miaHUpyeMbIM
JMYHOCTHBIM, MPEAMETHBIM W METaNpeAMETHBIM pe3ylbTaTaM OOY4YeHHs, a TaKxKe
YUYHUTBHIBAET HEOOXOJUMOCTh peau3aluy MEXIPEAMETHBIX CBA3EH (U3UKH C
€CTECTBEHHO-HAYYHBIMU yUE€OHBIMU IpenMeTaMu. B Hell onpenenstorcs OCHOBHbBIE
eI U3y4eHUs] PU3UKU HAa YPOBHE CpPEAHEro o01ero oOpa3zoBaHusl, JIaHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DU3UKU: INYHOCTHBIE, METAIIPEAMETHBIE, TPEAMETHBIC
(1a 6a30BOM ypOBHE).

[Tporpamma o (hu3HKe BKIIOYACT:

o IJITAHUPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca (hHU3uKu Ha 0a30BOM ypOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJITAThI IO r0JIaM 00y4YEeHHUS;

e coziepkanne yueOHoro nmpeaMera «Pusnkay mo rogaM o0ydeHHs..

®du3nka Kak Hayka O HamOojee OOIMX 3aKOHAX MPUPOJBI, BHICTyHas B
KauyecTBe Y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIECTBEHHBIH BKJIaJ B CUCTEMY
3HaHUU 00 okpyxatomeM mupe. LLkonbHbIN Kypc PU3NKH — cucTeMoo0pa3yroIuii
I €CTECTBEHHO-HAYUHBIX YU4E€OHBIX IMPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB U SBJICHUM, H3yYaeMbIX XHUMHEH, OHOJIOTHEH,
¢m3uueckoil rTeorpadueit W actpoHommeil. lcmonb3oBaHWE W aKTUBHOE
OpUMEHEHHE (U3MYECKHX 3HAHUW  ONpeleNsieT  XapakTep U pa3BUTHE
pa3zHoO0pa3HbIX TEXHOJIOTHM B cpepe IHEPreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA,
MOJIyYeHUS] HOBBIX MAaTepUajoB C 3aJlaHHBIMU CBOWCTBaMHU U Apyrux. M3yueHwue
(GU3MKN BHOCHUT OCHOBHON BKJaa B (OPMHUPOBAHUE €CTECTBEHHO- HAYIHOU
KapTUHBl MHUpa oOydarouuxcs, B (GOpPMUPOBAHUE YMEHUU NPUMEHATh HAy4YHBIN
METO/]I IO3HAHMSI TP BBIIOJIHEHUU MU Y4€OHBIX UCCIIEI0OBaHUI.

B ocHoBy kypca ¢u3MKM A7 YpOBHS CpeOHEro oO0Imero oOpa3oBaHUs
IIOJIOKEH PsI HIEH, KOTOpbIE MOXKHO pacCcMaTpuBaTh KaK IPUHIUIBL €ro
MOCTPOEHUSL.



Hoes yenocmunocmu. B cOOTBETCTBUM C HEH KypC SIBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COACPKUT MaTepHall U3 BCEX pa3eioB (PU3MUKHU, BKIIOUYAET KaK
BOTIPOCHI KJTACCUYECKOM, TaK K COBPEMEHHOMN (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBMM C HEW MaTepuan Kypca (PU3uKH
o0beIMHEH BOKpYr (Qu3mueckux teopuil. Benymmum B Kypce sBisercs
dbopMupOBaHHE TMPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
ToJIe.

Hoes cymanumapuzayuu. EE peanuzanus NOpeanosiaraeT HUCHOJIb30BaHUE
TYMaHUTAPHOTO MOTEHIMana (U3HUUYECKOM HAyKH, OCMBICICHUE CBS3U Pa3BUTHS
¢u3ukm ¢ pa3BuUTMEM OOIIECTBa, a TaKkKe C  MHPOBO33PECHUECKUMH,
HPABCTBEHHBIMHU M SKOJIOTHYECKUMH MTPOOIEMaMHU.

Hoes  npuxnaonoii  nanpasiennocmu. Kypc ¢dusukm  mpeamosaraeT
3HAKOMCTBO C IIMPOKHUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKHUX MPUIIOKECHHM
M3YUYCHHBIX TEOPUM U 3aKOHOB.

Hoes oxonoeuzayuu peanusyercs TIOCPEACTBOM BBEJCHUS DJIIEMEHTOB
COJIEp)KaHus, TMOCBALIEHHBIX OSKOJOTMYECKHM Ipo0JeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHUEM TEXHHKH M TEXHOJIOTHH, a TaKKe OOCYXICHUS
npo06IieM parMoOHAIBHOT O IPUPOIOTIONB30BAHMS M SKOJIOTHUECKON 0€30MaCHOCTH.

Crep:KHEBBIMHU 3J€MEHTaMU Kypca (U3MKA Ha YpPOBHE CPEAHEro OOIIEro
oOpa3oBaHMsl SBISAIOTCA (uU3HUECKUe TeopuH ((pOopMUPOBAaHHE MPEACTABICHUN O
CTPYKTYpE MOCTpOEHUsI (PU3NYECKON Teopuu, posid (pyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX MPEJACTABICHUSAX O MPHUPOAE, TIPaHUIAX
MPUMEHUMOCTH TEOpUM, JJISI OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH W
IIPOIIECCOB).

CucTeMHO-AESTeIbHOCTHBIN MOAX0/ B Kypce (PU3UMKHU peannu3yercst MpexJie
BCEro 3a CUET OpPraHu3alMUU HKCHEPUMEHTAIbHON JEATEIbHOCTU O0YyYaroUIUXCH.
Jlns  Ga3oBoro ypoBHS Kypca (U3UMKM — OTO HCIOJIb30BAaHUE CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JSKCIEPUMEHTOB H JIa0OpaTOPHBIX pabdoT,
KOTOpBIE B NporpamMme 1o (u3nke OObEeIUHEHBl B OOIIMH CIHUCOK YYEHHUECKHUX
MpaKTUYECKUX padoT. BeineneHue B yka3aHHOM NEpeuyHEe JIabopaTOpHBIX padoT,
MPOBOAUMBIX [III KOHTPOJSL W OLEHKH, OCYHIECTBIIIETCS yYaCTHUKAMU
0o0pa3oBaTEIBLHOIO TIpollecca HUCXOAs U3 OCOOCHHOCTEW TIUIAaHUPOBAHUA U
ocHamieHUs: kabwnHera (¢usuku. Ilpm o3TOoM oOecneunBaeTcs OBJIaJICHUE
OoOy4arOIIMMUCS YMEHUSAMH TPOBOJUTH KOCBEHHBIC H3MEPEHUs, HCCIEIOBaHUS
3aBUCUMOCTEH (U3UYECKUX BEIMYUH W TOCTAHOBKY OIIBITOB I10 MPOBEPKE
MPEI0KEHHBIX TUIIOTES.

Bosbiioe BHUMaHUE yJIENASETCs PEHICHUIO PACUETHBIX M1 KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM MJ1 pacy€THBIX 3a7a4 NPUOPUTETOM SIBISIOTCA 33Ja4M C SBHO 3aJaHHOU
(bu3nyecKoil MOJIEIbIO, O3BOJIAIOIINE TPUMEHSATh U3YUECHHbIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjena Kypca, TaK M MHTEIpUpys 3HAHUSA U3
pa3HbIX pa3AenoB. [[1s KauecTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIFOTCS 3aJaHMs Ha
OOBSICHEHHE TPOTEKaHUS (PU3MYECKHX SBICHUM M MPOLIECCOB B OKPYKAIOIIEH
KHU3HU, TpeOyromme BbIOOpa (U3MUECKOW MOJENH Ui CUTyallud HPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusimu PI'OC COO k MarepuasbHO-
TEXHHYECKOMY OOeCreueHuI0 ydeOHOro mporecca 0a30BBIi YpPOBEHb Kypca
¢bu3UKN Ha YPOBHE CpeaHETo o01iero o0pa3oBaHusl JOKEH U3Y4aThCsl B YCIOBUAX
peIMETHOro KaOuHeTa (U3MKM WIM B YCJIOBUSX HWHTEIPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOro Iukjia. B kabuHere (QU3MKM JOIKHO OBITH
HeoOxoamMoe JaboparopHoe 00OpYyIOBaHWE /IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (PU3NKe yUYEHWIECKUX MPAKTUYECKUX padOT M JIEMOHCTPAIMOHHOE
obopyoBaHue.

JleMoHCTpallMoHHOE  OOopynoBaHuEe (HOpPMUPYETCS B COOTBETCTBUU C
OPUHIIAIIOM MHHUMAJIBHOMW  JIOCTATOYHOCTH U  OOECIEYMBAET IOCTAHOBKY
MEPEYUCIICHHBIX B TMporpaMme Mo (U3MKe KIIOYEBBIX JIEMOHCTpAalMid s
UCCIIEIOBaHUsI ~ M3y4aeMbIX  SBJIEHUH M  IPOLECCOB, HOMIUPHUYECKUX U
(GyH1aMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHU.

JlaGopartopHoe 000pydOBaHME MJiI YYEHHYECKMX MPAKTHYECKUX padoT
dbopMupyeTcss B BUJE TEMaTHUYECKUX KOMILIEKTOB M OOECIIEUYMBACTCS B pacuéTe
OJTHOTO KOMILJIEKTa Ha JBYX OOydJaromuxcs. TeMaTH4YecKHe KOMILICKTHI
7a00paTOpHOrO 00OPYIOBaHUS JOJKHBI OBITh IOCTPOEHBI HAa KOMILIEKCHOM
UCIOJIb30BaHNUU AHAJIOTOBBIX M LU(POBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIHLHBIX CHCTEM B BHJI€ IU(PPOBBIX TAOOPATOPHIA.

OCHOBHBIMU LIEJISIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCSL:

e bopMupoBaHMe uUHTEpeca W CTpPEMJICHUS OOyYaromUXCS K HAYYHOMY
U3YYEHUIO TPUPOJIbI, Pa3BUTHE HX HHTEJUIEKTYalIbHBIX M TBOPUYECKUX
CHOCOOHOCTEM;

e Pa3BUTHE TPEJCTABICHUN O HAYYHOM METOJE MO3HAaHUA U (HOPMUPOBAHHE
UCCIIEIOBATEILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

« popMHpOBaHNE HAYYHOIO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuE€HUsS OCHOB
CTpOEHUS MaTepuu U (PyHAaMEHTaJIbHBIX 3aKOHOB (PU3UKH;

e bopmupoBanue ymeHHMI OOBSICHATH  SABICHHUS C  HUCIOJIH30BAaHUEM
bu3nUeCKUX 3HAHUHN U HAYYHBIX JI0KA3aTEIbCTB;

e opMHupoBaHNE TPEACTABICHUNA O PONMU (UBHKU I PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH.

JlocTmkeHne 3Tux Lejaeil o0ecrneunBaeTcs pelieHueM CIEIyIoMMX 3a1ad B

npouecce U3yyeHus Kypca GU3UKH Ha ypOBHE CPEIHET0 00111ero 00pa3oBaHus:



o IPHOOPETEHNE CUCTEMBbI 3HAaHUN 00 OOHIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHSX, BKIIOUas MEXaHHKY, MOJIEKYJSIpHYIO (U3UKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY M SJIEMEHTHI aCTPO(DU3HKH;

e popMUpOBaHUE YMEHHM TNPUMEHATh TEOPETHUECKUE 3HAHUA  JUIS
o0bscHeHHsT (U3MYECKUX SIBJICHUH B TIPUPOJAE U IS TMPUHSTHS
IIPAKTUYECKUX PELIEHUH B IOBCEAHEBHOW KU3HM;

¢ OCBOCHHME CIIOCOOOB pELICHUS pa3JIMYHBIX 3a7ad C SBHO 3a/laHHOU
(¢u3nUecKkoil MOJENblo, 3a1ad, MOAPA3yMEBAIOLIUX CaMOCTOSATEIbHOE
co3manue (HU3NIECKON MOJIENHU, aIeKBATHOW YCIOBHUAM 3a1a4H;

e IOHMMaHUE (UBHYECKUX OCHOB M TMPUHIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHMYECKHUX MPOLECCOB, UX BIMSAHHS Ha OKPYKAIOLLYIO
cpenys;

¢ OBJIAJICHUE METOJAMHU CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS W TMPOBEACHUS
buU3MYEeCKUX JKCIEPUMEHTOB, aHAlM3a M HMHTEpIpeTanuu uHpopmaiuu,
onpeereHus] JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

e CO3/IaHHUE YCJIOBUHU IJI1 pPa3BUTUS YMEHUN MPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CPEIHETO OOIIETo
oOpazoBanust orBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO), B
11 knmacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemerii B mporpamMMe MO (QHU3MKE TMEpeueHb JadOpaTOPHBIX U
MPAKTHYECKUX paldoT SBISETCS PEKOMEHIOBAHHBIM, YYHMTENIb JEJaeT BHIOOP
MPOBEACHUS J1abOpaTOPHBIX pabOT U OMBITOB C YYETOM HWHAMBHUIYATbHBIX
0COOEHHOCTEH 00yUYarOIUXCA.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI0 TO3HAHUSA

@dusnka — Hayka o mpupone. HayuHble MeTOApl MO3HAHUS OKPYKAIOLIETO
mupa. Ponp »kcnmepumMeHTa W TEOPUM B IPOLECCE IIO3HAHUS MPUPOJBL
DKCIepUMEHT B (pU3HKeE.

MopenupoBanue Qu3anyeckux sBICHUN U mpoueccoB. HayuHble rUmoressl.
dusznyeckre 3aKOHbl U T€OpuH. ['paHULIBI MTPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBHUS.

Ponp u mecto ¢us3uku B pOpMUPOBAHWU COBPEMEHHON HAyYHOW KapTHUHBI
MHPA, B IPAKTUYECKOU IEATEILHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U 1IUQPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHne. OTHOCUTENbHOCTh MEXaHUUYECKOTO JBUKECHHUS.
Cucrema orcuéra. Tpaexkropus.

[lepemetienre, CKOpPOCTh (CpelHSIi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M
YCKOPEHHE MATEpHAIbHOM TOYKHU, UX MPOEKIMM HAa OCH CHUCTEMbI KOOPIWHAT.
CiioxxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMOJIMHEIHOE HBIKeHHE. ['paduku
3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, IyTH U TNEPEMEUICHUS
MaTepUAIbHOM TOYKH OT BPEMEHHU.

CBobogHOE nazieHue. Y CKopeHue cBOOOIHOTO MaIEHUsI.

KpuBonmnHenHoe  aBWKeHHE. [[BHKEHME  MATEPHAIBHOW  TOYKM IO
OKPYHOCTH C OCTOSTHHOM 10 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopoctb. [lepuon u yactora obpanienus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHUJIOMETP,
JIBIKEHUE CHAPSAIOB, LICMTHBIE U PEMEHHBIE TTEpEIayn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUYETA, MILTIOCTPAIUs KHHEMAaTHUECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeoOpa3zoBanne TBIKEHUN C UCITOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGntonenue aBmxeHus Tenna, OpOIIeHHOr0 MO/ YTIIOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJACHHUS.

Hamnpagiienue ckopocTu ipy ABUKEHHUU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3ydyeHne HEPaBHOMEPHOIO JBUKEHUS C LIEJIBIO OIPEIEIICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBaHnne COOTHOLICHUS MEXKIY MYTSAMH, IPOWJICHHBIMUA TEJIOM 32
[IOCJICIOBATEIbHBIE PAaBHBIE IPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBV>KEHUM C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne nBUKEHUS IapUKa B BA3KOU KUIKOCTH.

W3yuyenne nBUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun  otHocurensHOCcTH  ['ammiies.  Ilepseii  3akoH  Herorona.
HNuepuuanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunun cwi. Bropoit 3akoH HeroToHa
IUIs1 MaTepuaabHOM TOUKU. TpeTuit 3akoH HproToHA A1l MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tspkectn. llepBasg kocmuueckas
CKOpOCTBb.

Cwuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenus (mokos, CKoiakkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJIbKEHUS U cuiia TpeHus: mokosi. KoadduineHt tpenus.
Cuna conmpoTUBIICHUS MPH IBUKEHUU TEJIA B KUJIKOCTH WJIA rase.

[ToctynaTtensHOe 1 BpamiaTreabHOE ABMKEHUE aOCOTIOTHO TBEPAOTO Tela.

MoOMEHT CHJIBI OTHOCHTEIBRHO OCH BpamieHus. [lmedo cuibl. YcioBus
paBHOBECUSA TBEPAOrO TEA.

TexHuueckrue yCTPOMCTBA M IIPAKTUYECKOE IIPUMEHCHHUE: MOIIINUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEPIUN.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3axkoH HerotoHna.

N3mepenne cuil.

CnoxeHue Cui.

3aBUCHUMOCTB CHITBI YIIPYTOCTH OT JehopMaItuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MTAJCHUH.

CpaBHeHUME CHII TPEHUS MTOKOS, KAUEHUSI U CKOJIbKEHHUS.

YcnoBust paBHOBecHs TBEPAOTO Tena. BuasipaBHOBeCHS .

Yuenuueckuii sxcnepumenm, n1abopamopnvle padomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU IJIOCKOCTH.



HccnenoBanye 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HHUKAIOIUX B INPYXUHE U
pe3rMHOBOM 00pasiie, OT uX AehOpMAaIIHH.

HccnenoBanue yCIOBUM paBHOBECHs TBEPAOTO Telna, HMMEKOLIETO OCh
BpalICHUSI.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Wmiynbc MaTepuanbHOM TOYKM (Tena), CUCTEMbl MAaTepUabHBIX TOYEK.
NMnynbe cuiibl M1 M3MEHEHHE MMITYJIbCA TeNa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBM>KEHHUE.

Pa6ora cuiibl. MOIIHOCTH CHUJTBI.

Kunernueckasi sHeprus MarepuaibHON Touku. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUU.

[ToTrennmansHas DHEPIHUS. [ToreHumanbHas DHEPrus yIpyro
nepopMuUpoBaHHON  mpyxkuHbl.  [loTeHuManbHast  SHepruss Tena  BOIM3U
ITOBEPXHOCTHU 3EMJIN.

[loTeHnmanbHble W HENOTEeHUWalNbHble  cuibl.  CBA3p  pabOTHI
HEMOTECHIUAIBHBIX CWJI C W3MEHEHUEM MEXAHUYECKOW SHEPIMM CHCTEMBI TEIN.
3aKOH COXPAaHEHUs MEXAHUYECKON SHEPIUU.

Yrupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHU4ecKue yCTpoWCTBa M IPAKTUYECKOE NMPHUMEHEHHME: BOJOMET, KOIED,
IIPYKWHHBIN ITUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[lepexon moTEHIIMATBHON YHEPTHUH B KHHETHYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenue abCOMOTHO HEYNIPYTOro yAapa ¢ MOMOILIBIO IBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsI3u pabOTHI CUITBI C I3MEHEHUEM MEXaHUYECKOU YHEPTHH
TeJa Ha PUMEpE PACTSHKEHHSI PE3UHOBOTO JKIyTa.

Pasznen 3. MousiekyasipHas pu3nKa 1 TEPMOAUHAMMKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOI MeopUU

OCHOBHBIE TOJOKEHHSI MOJICKYJISIPHO-KHHETHYECKOW TEOPHH W MX OIBITHOE
obocHoBanue. bpoyHoBckoe maBmwkenue. [uddysusa. Xapaktep ABWKEHUS U
B3aMMOJICICTBHUS 4acTHI] BellecTBAa. MoJAenu CTpOEHMsI Ta30B, KUIAKOCTEH U
TBEPABIX TEJ U 0OBSICHEHNE CBOMCTB BEILECTBA HA OCHOBE 3TUX Mojenei. Macca u
pa3Mmepsl MoJiekyi1. Konnuectso BemectBa. [loctosHHas ABorapo.

TennoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana temnepatyp
Llenbcus.



Mopaens  upeanpbHOro raza. (OCHOBHOE YpaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpPHH HJIealIbHOr0 Ta3a. AOCONIOTHAs TeMIleparypa Kak Mepa
CpEIHEW KHWHETUYECKOM HHEpPruy TEIUIOBOTO JBWXKEHMS uactuil rasza. lllkama
temneparyp KenbBuHa. 1'a3oBble 3akoHBL. YpaBHeHHE MenaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mpolieccsl B HACAIBHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeacTaBiICHUE HM30MPOILIECCOB: HM30TEPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomerTp.

Jlemoncmpayuu

OnwITHI, JOKA3BIBAIOIIME JAUCKPETHOE CTPOCHHME BemiecTBa, (ororpadum
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnpITel 10 MU Py3un KUAKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JIBUKEHUS.

Mogens onsita llTepHa.

OnBbITHI, JIOKa3bIBAIOIIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUS.

Moenb, WUTIOCTPUpPYIOIIas MPUPOY JABJICHUS ra3a Ha CTCHKHM COCy/ia.

OnbITEl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHHUS WACAIBHOTO Trasa,
M30IPOLECCHI.

Vuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEPEHU M
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TTapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMoauHaMuueckas cucremMa. BHyTpeHHsIs1 SHEprusi TEPMOJMHAMUYECKOM
CUCTEMBI U CIIOCOOBI e€ n3MeHeHus. KommaecTBo TemioTel U paboTta. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJACAIbHOTO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IeJbHAS TEIIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTH MpU TEIIIONEpeaye.

[lonatue 006 amuabatHoMm mponiecce. llepBbiii 3akOH TEPMOJIUHAMUKH.
[IpumeHeHre MepBOrO 3aKOHa TEPMOJIMHAMUKH K wu3ompoleccaMm. ['paduueckas
HMHTEepIIpeTaus paboThl rasa.

Btopoit 3akoH TepmoamHamukd. HeoOpaTHMOCTh TIPOIECCOB B TIPHPOJE.

TeruoBsie MamyHbL. [[pUHINANBI TE€MCTBUS TETIOBBIX MAIIWH.
[IpeoOpazoBanusi >HEpruum B TEIIOBbIX MamuHaX. KosdduimeHnt mnone3Horo
neiictBusa TtemoBoit MamuHbl. [lukn Kapao m ero kosddummeHnTt mome3Horo
JEUCTBUA. DKOJIOTHUECKHUE MPOOJIEMbI TETUIOAHEPTETUKH.



TexHuyeckne YCTpOHCTBA M MPAKTUYECKOE NPUMEHEHHWE: JIBUraTellb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHUK, KOHAUITHOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpPEHHEH SHEPrUM Tejia IMPH COBEPIICHUHM pPaOOTHI: BBLICT
npoOKK W3 OYTBUIKK TOJ] JNEUCTBUEM CXATOro BO3JyXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe MmyTEM TpeHUs (BUACOEMOHCTPALIHS).

W3meHeHue BHYTpEHHEH SHEpIrun (TeMIiepaTyphl) Tea IpH TeIIonepeiaye.

OneiT mo aamabaTHOMYy pACIIUPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu nmapoBoil TypOUHBI, IBUTaTENsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnvle padomul

N3mepenne yaenbHON TENIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. Dazoevie nepexoovt

[TapooOpazoBanue u koHAeHcanus. Mcnapenne u kunenue. AOCOIIOTHAS U
OTHOCHUTENIbHAS BJIAXHOCTh BO3ayXa. HacellieHHbI mnap. YjenbHas TeIioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JTABJICHUSI.

Tsépmoe teno. Kpuctamnuueckue n amopdHbie Tena. AHM30TPOIUS CBOMCTB
kpuctaiuioB. JKunkue kpuctamibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpUcTayuM3anus. Y AelibHas TerioTa miasieHus. CyOoaumanusi.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuyeckue YCTpONCTBA U MPAKTUYECKOEC MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUH MOJIYYEHUS COBPEMEHHBIX MAaTEPHUAJIOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

CriocoObl M3MepEeHUs BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS KPUCTALUTMYECKOTO BEIIECTRA.

JleMoHCcTpanusi KpUCTasioB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepeHre 0THOCUTENbHOM BIIa)KHOCTH BO3YXa.

Paznen 4. DiekTpoaMHAMMKA
Tema 1. Inekmpocmamuka
Onekrpusanus Ten. OJEKTpUYeCKHi 3apsi. JlBa BuAA DIIEKTPUYECKHUX
3apAnoB. IIpOBOIHUKM, NHUAIEKTPUKH M TOJYIPOBOJHUKH. 3aKOH COXPaHEHHS
AIEKTPUYECKOr0 3apsija.
B3anmoneiictBue 3apsinoB. 3akoH Kynona. TouedHbli 3JIEKTpUUECKHN 3aps.
Onexrpuyeckoe noje. Hanpspk€HHOCTB 3eKTprudeckoro nois. [IpuHnun



CYINEPIO3ULINN DJIECKTPUUECCKUX TOJEH. JIMHUM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
TIOJIA.

Pa6ora cun anekTpoctatnueckoro mojis. [lorennuan. Pa3HocTs moTeHIIManos.
[IpOoBOMHUKM W JHMAJIEKTPUKKA B BJICKTPOCTATHUECKOM Tone. JludnekTpuueckas
MPOHUIIAEMOCTb.

DnekTpoémMkocTb. KonaeHcaTop. DneKTpoEMKOCTh MIIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOTO KOHAEHCAaTOpA.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: DIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE DJIEKTPOnpuOOpOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN arnapar, CTPyHHBINA PUHTED.

Jlemoncmpayuu

Y CTpOKCTBO U MPUHILIUII ICHCTBUS DJIEKTPOMETPA.

BzauMojeiicTBrEe Ha3IEKTPU30BAHHBIX TEIL.

DIJIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpOBOTHUKH B 3IEKTPOCTATUUECKOM MOJIE.

DJIEKTpOCTaTUYECKas 3alUTA.

JIM3NEKTPUKHU B SJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOrO KOHJEHCAaTOpa OT IUIOHIaJH
IJIACTUH, PACCTOSAHUSA MEXIY HUMHU U AUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEH CaTopa.

Yuenuuecxuii sxcnepumenm, 1abopamoptule pabonvl

N3mepenue 31eKTpOEMKOCTH KOHAEHCATOPA.

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

DJIEKTPUYECKUT TOK. YCJOBHUS CYIIECTBOBAHMUS JJICKTPUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [IoCTOSITHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LETu.

DJIEKTPUYECKOE COIMPOTUBJIECHUE. Y IEJIbHOE CONPOTHBIIEHUE BEILIECTBA.
[TocnenoBaTenbHOE, MapalIeIbHOE, CMEIIAHHOE COCIMHEHUE TPOBOJHUKOB.

PaGora osmexktpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTb
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJABIKYIIAS CUJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA.
3axkon OMa J1J1s MOJTHOM (3aMKHYTOM) 3JIeKTpraeckol 1enu. KopoTkoe 3aMbIkaHUE.

DJIEKTPOHHAasi  MPOBOJAMMOCTh  TBEPABIX  METAJJIOB. 3aBUCHUMOCTD
COIPOTHUBJICHUS METAIIJIOB OT TeMneparypbl. CBEpXIIPOBOAUMOCTbD.

DJIEKTPUYECKHUN TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TosynpoBOTHUKM. CoOcTBeHHas u MpUMeECHas MPOBOJUMOCTD
moTynpoBoHUKOB. CBoMCTBa p—n-niepexona. [lomynpoBogHUKOBBIC TPUOOPHI.

DJIEKTPUYECKHI TOK B  pAacTBOpax M  paciuiaBax  AICKTPOJIMUTOB.
DIIEKTPOIUTAYECKAS AUCCOIMALNS. DIEKTPOJIU3.



Onexkrpuyeckuid TOK B razax. (CaMoOCTOSATENbHBIM M HECAMOCTOSTEIBHBIN
pazpsa. Monnus. [1nazma.

TexHUYecKue yCTpPOWCTBA W NIPAKTUYECKOE NPHUMEHEHHE: aMIEPMETP,
BOJITMETP, PEOCTaT, HWCTOYHHUKH TOKA, DJICKTPOHATPEBATENbHBIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U POTOPE3UCTOPBHI, MOTYIPOBOAHUKOBBIN JHO/, FAJIbBAHUKA.

Jlemoncmpayuu

M3MepeHne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIPOTUBJICHUS LIWIMHIPUIECKHUX IPOBOJHUKOB OT JIJIUHBI,
IIJIOIIAU TIOTIEPEYHOr0 CEUEHUS U MaTepuraa.

CMelnaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipsmoe w3MepeHne dIeKTpOoABWKyLIed cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOT'0 3JIEMEHTA U OIIEHKAa BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii paspsia M IPOBOJAUMOCTb BO3IyXa.

OAHOCTOPOHHSSI POBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopnvle padomul

N3y4yeHnue cMenaHHOro COEIMHEHNs PE3UCTOPOB.

M3MepeHne 3JIEKTPOABMKYILIEH CHIIBI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

Me:xnpeamMeTHble CBS3H

N3yuyenue kypca ¢usuku 6azoBoro ypoBHsa B 10 kilacce oCylIeCTBISIETCS C
Y4ETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBS3€d C KypcaMd MAaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nonamusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAy4YHOTO
MO3HAHUS: SBIIEHWE, HAy4dHbI (akT, TUmoTe3a, (u3Mueckas BeJIMYMHA, 3aKOH,
Teopusi, HaOIIOeHIE, SKCIIEPUMEHT, MOJICTUPOBaHIE, MOIETh, U3MEPEHUE.

Mamemamuka: pellleHHEe CUCTEMbl YpaBHEHWM, JuHEWHas (QyHKIuS,
napabona, runepbomna, ux rpad@UKd U CBOWCTBA, TPUTOHOMETPHUECKUE (YHKITHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI M UX IPOEKIMU HA OCHU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

bBuonocus: mexanndyeckoe ABM)KEHHUE B JKUBOM INpupoze, Auddysus, ocMmoc,
TEII000MEH JKMBBIX OPraHM3MOB (BHUABI TEIUIONEPENadH, TEIJIOBOE PaBHOBECHUE),
ANEKTPUYECKHUE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEI, KUJKOCTEU U



ra3oB, JJICKTPUYECKHE CBOKWCTBA METAIIOB, B3JIEKTPOJIUTHUYECKAs IUCCOLHALINS,
rajbBaHUKa.

l'eoepaghus: B1aXXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3OBaHUE JBMXKEHHI C HMCIOJIb30BAHMEM MEXAHHU3MOB,
y4€T TpEHUSI B TEXHUKE, IOJIIUIIHUKHA, HWCIOJIb30BAHUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JApPYrHe€), JABUTATENb BHYTPEHHETO
cropaHusi, mapoBasi TypOrMHa, OBITOBOM XOJIOAMJIBHUK, KOHIUIIMOHED, TEXHOJIOTHH
MOJIYYCHHUS] COBPEMEHHBIX MaTepUajoB, B TOM YKCII€ HAHOMAaTEPUAJIOB, H
HAaHOTEXHOJIOTUH, 3JEKTPOCTaTHYECKas 3al[uTa, 3a3€MJICHUE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTPYUHBIH MIPUHTED, AIEKTPOHArPEBATEIbHBIE pUOOPBHI,
AJIEKTPOOCBETUTEBHBIE MPUOOPHI, raJbBaHUKA.

11 KVIACC

Pa3znen 4. JinekrpoauHamMuKa

Tema 3. Maznummnoe none. InNeKmpoOMazZHUMHAA UHOYKUUA

[TocTostHHBIE ~ MarHuThl.  B3auMOJIENCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruntHoe mnone. Bexkrtop MarHuTHOM WHAYyKUMHW. lIpuHnmn cynepno3unuun
MarHUTHBIX Tojied. JIMHMM MarHUTHOW WMHAYKUUM. KapThHa JIMHUN MarHUTHOMN
WHJIYKIIUY TOJISI HOCTOSTHHBIX MarHUTOB.

MarautHOe TmOJIe NOPOBOAHMKA € TOKOM. KapThHa JMHHN WHIYKIUH
MAarHUTHOIO IMOJS JJIMHHOIO MPAMOIO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOAHUKA, KATYIIKU ¢ TOKOM. OmnbIT Opcrena. BzanmoneicTBre mpoOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HAIIPaBJICHUE.

Cuna JlopeHnua, €€ MOAyJb U HaIlpaBJICHUE. [[BUKEHUE 3apSIKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mosje. Pabota cubl Jlopenna.

SIBiieHME DIEKTPOMAarHUTHOM MHAYKUUU. lIOTOK BEKTOpa MarHUTHOU
WHAYKIAW. OJNEKTPOJIBUAKYIIAsd CWJIAa WHAYKUAH. 3aKOH JJIEKTPOMATHUTHOMN
nHaykuuu @apanes.

BuxpeBoe »snekTpuueckoe mnosie. ODJIEKTPOABMXKYIIAs CHiIa HHAYKIUU B
IIPOBOJIHUKE, IBMKYIIEMCS ITOCTYIIATEIBHO B OJJTHOPOJHOM MarHUuTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBJICHME CAMOWHAYKUMH. OJIEKTPOJBHXKYILIAs CHJa
CaMOMHIYKIIUH.

DHEPrusi MAarHUTHOTO MOJISI KaTYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHnueckne yCTPOMCTBA M IPAKTUYECKOE MNPUMEHEHHUE: ITOCTOSHHBIE
MAar"HuThl, D3JICKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIHU DSJIEMEHTAPHBIX
YacTHUL, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE 2JIEKTPOHHOTO ITy4Ka MarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMU MarHATHOTO ITOJISL.

B3anmonenicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBneHuE 3JIEKTPOMAarHUTHOM UHTYKIIHH.

[TpaBuno Jlenua.

3aBUCUMOCTB JIEKTPOABUKYILEH CUIIbI MHIYKIIUN OT CKOPOCTH U3MEHEHHUS
MAarHuTHOTO MOTOKA.

SIBneHue caMOMHAYKIIUH.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomuol

M3y4yeHne MarHuTHOTO IOJIS KaTyIIKU C TOKOM.

HccnenoBanue IeHCTBHS IOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHTYKLIHH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUNHbIE KO1€OAHUSA

KonebatenbHas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJIEOaHMS.
[Napmonnueckue koneOanus. [lepuon, vacrora, amruiutyna u ¢asa KoseOaHUil.
[IpyXMHHBIA MasATHUK. MaTeMaTndecKknii MasTHUK. YPAaBHEHHUE TapMOHHYECKUX
kosneOanuil. [IpeBpailieHne sHeprun Mpu rapMOHUYECKUX KOJIeOaHUsX.

KonebarensHbrit  koHTYp. CBOOOMHBIC AJIEKTPOMATrHUTHBIC KOJICOAHUS B
UJCAILHOM KOJICOAaTeIbHOM KOHTYpE. AHAJOIMs MEXJIy MEXaHWYECKUMH MU
AIIEKTPOMAarHuTHeIMU KoseOaHusiMu. @opmyna TomcoHa. 3akoH COXpaHEHMs
SHEPrUHU B UJICAJTHHOM K0JIEOATEIHbHOM KOHTYPE.

[IpencraBienne o 3aTyxamux KoieOaHUsIX. BoIHYKICHHBIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIHYyKI€HHbIE 3JIEKTPOMArHUTHbIE KOJIEOAHMSI.

[lepemennplii TOK. CHHYCOMIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKA. AMIUIMTYIHOE€ M JEHCTBYIOIEEC 3HAYECHHE CWIBI TOKa H
HaIPSOKEHUS.

Tpanchopmarop. TlpousBoacTBo, mepenada u moTpedlieHne dIEKTPUISCKON
DHEPIrur. DKOJIOTMYECKUE PUCKU IPU IPOU3BOACTBE 3IIEKTpodHepruu. KymeTypa
HCTIOJIb30BaHMUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HHU.

TexHuyeckue yCTpPOMCTBA M IMPAKTHYECKOE NPUMEHEHHE: JJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU JJIEKTPOIIEpeEaay.

Jlemoncmpayuu
HccnenoBanre mapamMeTpoB KoIeOaTeIbHON CHCTEMBI (TIPYKUHHBIN WM

MaTeMaTUYCCKUU MaHTHI/IK).



HaGmtonenue 3atyxaronux KojieOaHui.

HccnenoBaHue CBONCTB BbIHYK/IEHHBIX KOJI€OaHUH.

Habmonenue pezonanca.

CB0OOHBIC AIIEKTPOMArHUTHBIEC KOJIeOaHusI.

OcuumiorpaMMbl (3aBUCUMOCTU CHJIBI TOKA M HANPSKEHUS OT BPEMEHHM) IS
AIEKTPOMATHUTHBIX KOJIEOAHMIA.

Pesonanc mnpu 1mocCiIenOBaTENBHOM COEIWHEHHWH PE3UCTOpa, KATyLIKH
WHIYKTUBHOCTH U KOHJAECHCATOPA.

Mopenb TuHUY IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOJIa MaJbIX KOJEOaHW Ipy3a HA HUTH OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBanve TMEpEMEHHOIO TOKAa B LENH U3  MOCIEAO0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbIE 60JIHbL

Mexanudeckue BOJHBI, yclIOBHA pacnpoctpaHeHus. Ilepumon. Cxopocts
pacnpocTpaHeHuss M JUIMHAa BOJIHBL. [lomepedHble W MOPOAOJBHBIE BOJHBI
WuTepdepenus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSL U3ITYyYEHHUS 3JEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoi BoaHe. CBOMCTBA
AJIEKTPOMAarHUTHBIX BOJIH: OTpa)K€HHUE, MPEIOMIICHHE, Nospu3anus, Tudpaxuus,
uHTepdepeniusa. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTPOMAarHUTHBIX BOJIH. [IpuMeHEeHue 3IEeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3H U TENEBUACHUS. Paguonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEJIbI.

TexHHuecKue yCTpPOMCTBA M MPAKTHUYECKOE NPHUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJbTPa3ByKOBas JAMATHOCTUKA B TEXHUKE M MEAMIMHE, pajap,
paauonpuEéMHUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neyb.

Jlemoncmpayuu

OOpa3oBaHue U paclpoCTPaHEHUE MTONEPEUHBIX U MTPOI0JIbHBIX BOJIH.

Koneobmromeecs Te10 Kak HCTOUYHUK 3BYyKa.

HabGnronenue orpakxeHus: M NPEeJTOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeHunu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

Ha6umroieHue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTON KoseOaHuM.



HccnenoBanue CBOMCTB 3EKTPOMATHUTHBIX BOJIH: OTPaKEHUE, IPEJIOMIICHHE,
noJisipy3anys, Tudpaxims, THTepPepeHITHsL.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonuHENHOE pacnpOCTpaHEHUE CBETa B
OZTHOPOJHOM cpene. JIyd cBeta. ToOUeUHBIN HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeta. [locTpoenue nzoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomiienue cBeTa. 3aKOHBI MTPEJIOMIICHUS CBeTa. AOCOIIOTHBINA MOKa3aTeNb
npenomiieHus. IlomHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIl yroa mOJIHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CnoxkHbIil cocTaB Oenoro cBera. LIBerT.

CobOuparome u pacceuBaronie JuH3bl. ToHkas JuH3a. DOKycHOE
pPAcCCTOSIHUE W OINTHUYECKas cuja TOHKOM nuH3bl. [locTpoeHne m300pakeHUi B
coOUparolx U pacceuBaromMX JuH3ax. Dopmyna TOHKOW JTUH3BL Y BEIUYCHHE,
JABAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBass onrtuka. WuaTepdepenuus cBera. KorepeHTHbIE HCTOYHHUKH.
VYcaoBuss HaOMOAEHHS MaKCUMyMOB W MHUHUMYMOB B HMHTEP(EPEHIIUOHHOM
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpaxkinumoHHas peméTka. YcloBUe HAOIIOACHHUS
[JIABHBIX ~MAaKCUMyMOB TMpU MaJCeHUM MOHOXPOMATHYECKOIO CBETa Ha
IUQPPAKITMOHHYIO PEHIETKY.

[Tonsipuzamus ceera.

TexHHUuecKrue YCTpPOMCTBa M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyna,
dboroanmapar, NPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOJSIPOUL.

Jlemoncmpayuu

[IpssMONMHEHOE PacHpOCTPAHEHUE, OTPAXKEHHUE U IPEIOMIIEHUE CBETA.
OnTuyeckue MpuoOpPHI.

[TonmHOe BHyTpeHHEE oTpakeHue. Mojenb CBETOBOA.

HccnenoBanue cBOMCTB N300paKeHU B JTMH3AX.

Moaenu MUKpOCKOTa, TEIECKOIA.

HaOmronenune narepdepeHiinm cBera.

HaOmronenue nudpakiiuu cBera.

Habmronenue nucnepcun cBera.

[TonyueHue cuekTpa ¢ MOMOUIBIO MPU3MBL.

[Tomydenune ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue noasipu3alnuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol



W3mepeHnue rmoka3aress npeoMICHUs CTEeKIIa.
HccnenoBanne CBOMCTB H300pKEHUH B JTUH3aX.
HaOnronenue aucnepcuu cBeTa.

Pa3znesn 6. OcHOBBI CIeHIHAJIBHON TEOPHUH OTHOCUTEILHOCTH

['panunbl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIICLIMAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTb MOJIYJISL  CKOPOCTH
CBETA B BaAKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU M COKpPAICHUE
JUTUHBI.

OHeprus ¥ UMITYJIbC PEJSITUBUCTCKON YaCTHULIBL.

CBs13p Macchl C 3HEPrUEN U MUMITYJIbCOM PEITUBUCTCKON YaCTULBI. DHEPIUs
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [InaHka cBA3M SHEPrUU POTOHA C €r0 YaCTOTON. DHEPrust
Y UMITYJIbC (POTOHA.

Otkpeitre u uccienoanue Gporodrdpdexra. OnbiTel A. I'. CToneroBa. 3aKOHBI
dbotorpdexra. YpaBuenue DiHmireriHa mansa dortodddexra. «KpacHas rpanuiia»
dbotodrddexra.

JlaBnenue ceera. OnbiThl I1. H. JIeGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHHuecKre YCTpONCTBA M MPAKTUYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboToIaTUNK, COJIHEUHAs: OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oTor(pheKT Ha yCTAaHOBKE C IMHKOBOM IIACTHHOM.

HccnenoBanue 3akoHOB BHeITHETo (poTodddekTa.

Cseroamo.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -4acTHII.
[Inanerapuass Mogaens aroma. I[loctymarsl bopa. M3nmyueHwe u mOraomieHue
(GOTOHOB TIpH TIEpPEeXoJie aroMa C OIHOTO YPOBHSI DHEPrHUM Ha Jpyrou. Bumbr
criekTpoB. CIEKTp YPOBHEM dHEPTUU aTOMa BOJIOPO/IaA.

BonnoBeie cBoiicTBa yactunl. Bosnbl ne bpousa. KoprycKynsipHO-BOJIHOBOM
Iy aJIn3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: CHEKTPaJbHbIN
aHau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu
Monens onbita Pezepdopa.
OmnpenenenHue JJIMHBI BOJIHBI JIa3epa.
HaGmroienune nuHeRvaTbIX CEKTPOB U3JIyYEHUS.
Jlazep.
Yuyenuueckuii sxcnepumenm, 1abopamoptule pabomuol
HaGnronenue nunueiuaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTpoeHUsA sapa. OTKpsITHE
pagunoaktuBHOCTH.  OnbiTel  Pe3epdopna 1o onpeneneHuo  cocTaBa
paauoakTUBHOrO u3nyueHus. CBoiictBa anbda-, OeTa-, ramma-u3JIy4eHUs.
BinsiHME paguOaKTUBHOCTH Ha KUBBIE OPraHU3MBI.
OTkpeiTHE NPOTOHA W HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncino saapa. M30Torsbl.
Anbda-pacnaa. ONEKTPOHHBII M MO3UTPOHHBIA Oera-pacman. ['amma-
M3JIy4eHne. 3aKOH pauOaKTUBHOIO pacIaia.
DHeprus CBs3U HYKJIOHOB B siipe. SnepHblie cuibl. JleekT Macchl sapa.
S nepHble peakuuu. Jlenenue u CUHTES sIep.
SAnepnsiii peaktop. TepMosiiepHbIii cuaTe3. [IpoOaeMbl 1 TepCreKTUBEI
AIEPHON DHEPrETUKHU. DKOJIOTHUECKNE ACTIEKTHI IAEPHON YJHEPTETHKH.
DneMeHTapHble 4acTULbl. OTKPBITUE O3UTPOHA.
Mertoabl HaOIIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaMeHTaIbHbIE B3aUMOJEHCTBUS. EAMHCTBO (pu3nuecKoil KapTUHBI MUpA.
TexHu4yecKue ycTporucTBa U MPaKTUIECKOE IPUMEHEHHE: TO3UMETP, Kamepa
Bunbcona, sifaepHsblil peakTop, aToMHas 6oMoa.
Jlemoncmpayuu
C4€TUrK MOHU3HUPYIOIINX YACTHLL.
Yuenuueckuii sxcnepumenm, 1abopamopnsle padomul
HccnenoBanre TPEKOB YacTHUIL (M0 TOTOBBIM (pOTOrpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMHUM U ACTPOGUIMKH

DTarnbl pa3BUTUA acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3gnoro Heba. CosBes3nmsi, spkue 3BE3NBI, TUIAHETBI, WX BHIAMOE
JIBIOKCHHE.

Comnneunas cucrema.

Comnune. ConHeuHasi akTUBHOCTh. McTounuk sHepruu CoyiHIA W 3BE3L.
3BE3/IbI, UX OCHOBHBIC XaPAKTEPUCTUKHU. JluarpamMma «CIEKTpPaJbHBIM KJacCc —
CBETUMOCTB». 3BE3AbI TJIABHOM IIOCJICIOBATEILHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» JIJIs 3BE3]] TJIaBHOM MOCIeI0BaTeIbHOCTU. BHYyTpeHHEee cTpoeHue



3B€3/1. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKICHUU W 3BoIonuu ConHIA U
3BE31. DTanbl )KU3HHU 3BE3I.

Mueunsiii Ilyte — Hama ['anaktuka. Ilonmoxkenue m aBwxkenue CoJiHila B
lNanaktuke. Tunel ramaktuk. PaguoramakTuku u kBa3apbl. YEpHbIE NBIPBI B sapax
TaJaKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ia. Pazberanue ramakTuk.
Teopus bosblioro B3peiBa. PEIMKTOBOE U3ITyUECHHUE.

Macmrabnas ctpykrypa Beenennoil. MeraraiakTuka.

Hepeménnsie npobaeMbl aCTpPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HEBOOPY>KEHHBIM TJ1a30M C HUCMOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JUIsl OTIPEIEICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBbIE c03Be3us1 CEBEpHOro MOyIIapHs U IPKUE 3BE3bI.

Hab6nronenus B Teneckon JlyHsl, manet, Mieunoro Ilyru.

O600maroee NOBTOPEHUE

Ponr ¢u3umkm ®m acTpoHOMHMM B OSKOHOMHYECKOW, TEXHOJOTHYECKOH,
COIMAJIBHON M 3TUYECKON chepax MesATeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKHU
1 aCTPOHOMHH B COBPEMEHHOM HAay4YHOU KapTHHE MHUpPa, POJib (DU3UUECKON TeOpuHu
B (QopMHpOBaHUW TIPEJACTABICHHH O (PU3MYECKOH KapTHHE MHpa, MECTO
(U3UYECKON KapTUHBI MUpa B OOIIEM PSIy COBPEMEHHBIX €CTECTBECHHO-HAYUIHBIX
MPEJICTABICHUH O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 6a30Boro ypoBHsa B 11 kiacce oCcylIecTBISIETCS C
YYETOM COAECPKATEIBbHBIX MEKIPEAMETHBIX CBA3E€M C KypcaMM MaTEMAaTHKH,
OMOJIOTUH, XUMUH, Teorpadyu U TEXHOJOTHH.

Mesicnpeomemnvie nonsmus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAyYHOIO
MO3HAHUS: SIBJICHUE, HAy4YHBIH (HaKT, TUIore3a, (pu3nUecKas BEJIMYMHA, 3aKOH,
Teopwsl, HAOIIOICHUE, YKCIIEPUMEHT, MOJISTTUPOBAHNE, MOCIb, N3MEPCHHUE.

Mamemamuka: pEUICHUE CUCTEMBbl YPABHECHUH, TPUTOHOMETPUYECKUE
(GyHKIMHA: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOEC
TOXJIECTBO, BEKTOPHl U HUX IIPOEKIMU HA OCH KOOPJIMHAT, CJIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIMM, TPU3HAKK TOJI00MS TPEYroIbHUKOB,
OmpeiesICHHE MIOMIAIU TIIOCKUX GUryp u oobéma Tell.

buonocusn: >nexTpuyeckue SBICHUS B JKUBOM MPUPOJE, KOJIEOATECIbHBIC
JIBW)KEHHUS B KUBOM MPUPOJE, ONTUYECKUE SIBICHUS B )KUBOW MPUPOJIE, NCHCTBUE
paJuaiyy Ha )KUBbIC OPraHU3MBbl.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKasi CTPYKTypa TBEPIBIX
TeJI, MEXaHU3MbI 00Pa30BaHUS KPUCTAIUTMIECKON PEMETKH, CIIEKTPATLHBIN aHAIH3.



l'eoepaghusi:  MarHuTHpIe TOJIOCAa 3€MIIM, 3ajie)Kd MATrHUTHBIX Py,
(dhoToChEMKA 3eMHOM TTOBEPXHOCTH, MPEICKa3aHNEe 3eMIICTPSCEHU.

Texunonocusa: JNWHUM DJIEKTpoIEpenad, TEeHEepaTop MEPEMEHHOTO TOKa,
3JIEKTPOJIBUTaTEIb, WHAYKIIMOHHAS TI€4Yb, pajaap, PaauONpPUEMHHK, TEIEBU30D,
anTeHHa, tenedon, CBY-meuyb, MpOEKIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA,
COJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEIHET'O OBIIIET'O OBPA30OBAHUA

OcBoenne ydeOHOTO TpeaMmeTa «Pu3MKa» Ha YPOBHE CPETHETO OOIIETro
oOpa3oBanms (0a30BBII YPOBEHB) JAOHKHO OOCCIICUHUTHh TOCTHKCHHE CIICTYFOIIIX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUSI y4eOHOTO npenaMeTa «DPU3nKay JOJKHBI
OTpaxkaTb TOTOBHOCTb UM CIOCOOHOCTh OOYYarolIuXcsi PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEH MO3UIMEN JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAIlM{, TIO3UTHUBHBIX  BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIMX
TPaJUIIUOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIIECTBa, paclIupeHue >XU3HEHHOTO
ONBITA U ONBITA ACSITEIBHOCTU B MPOILECCE pEAM3alUN OCHOBHBIX HaIlpaBJICHUM
BOCIIMTATENBHOMN AESTEIbHOCTH, B TOM YUCJE B YaCTH:

1) rpakaaHCcKOro BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YJAIOMIErocs KaKk aKTHBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTRA;

NPUHATHE  TPAJULIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B UHTEPECAX IPAKIAHCKOTO
oO0I1ecTBa, y4acTBOBAaTh B CAMOYITPaBJICHUHU B 00pa30BaTeIbHON OpraHu3alnu;

YMEHHE B3aHMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHHU C
X QYHKIUSMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMSA

c(hopMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, TOCTUKEHUSIM
POCCHICKUX YUYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUS:

c(hoOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIIUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTU YUYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOTO OyAYIIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOUasi 3CTETUKY Hay4YHOTO TBOPYECTBA,
MpUCyIIEro (pU3nYecKoi HayKe;



5) Tpy10BOIr0 BOCIIUTAHUSA:

MHTEpPEC K pazNuyHbiM cepaMm mnpodhecCuOHATBHOM NeSITebHOCTH, B TOM
YHCJIEe CBSI3AHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOD
Oynytiei mpo¢eCCuu M peaTu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHHUIO U CaMOOOpa30BaHUIO B 00JacCTH
(Y3UKY HA TPOTSHKEHUN BCEH KU3HM,

6) PK0JI0rH4eCcKOro BOCIUTAHMSI:

c(hOpMHUPOBAHHOCTh JKOJIOTHUECKOM KYJIBTYPBI, OCO3HAHHE TJI00ATHLHOTO
XapakTepa SKOJOTUYECKUX MPoOIIieM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE ACHCTBUIN B OKPY>KAIOIIEH Cpejie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA,;

pacIIMpEeHHE OIbITa JEATEIPHOCTH HKOJOTHYCCKON HAMNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (PU3HUKE;

7) UEHHOCTH HAYYHOI'0 IO3HAHUS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UYECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAy4YyHON JIeATEeNbHOCTH, TOTOBHOCTH B IIpoliecce
M3ydeHuss (QU3UKH  OCYHIECTBISITH  NPOSKTHYIO H  HCCIIECIO0BATEIBCKYIO
NEeATENHPHOCTh WHINBHIYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/bHbIE YHUBEPCAJIbHbIE yUeOHbIe JeHCTBUS
ba3oBble JJornueckue aeicTBUA:
CaMOCTOSITENIbHO  (OpPMyNIHpOBaTh W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATH LEMU ACATEIbHOCTH, 3J1aBaTh MAPAMETPHI U KPUTEPUU UX
JIOCTHKCHMS,
BBISIBISITh  3aKOHOMEPHOCTH M TNPOTHUBOPEYMS B  PACCMATPUBAEMBIX
(hbU3UYECKUX SIBJICHUSX;
pa3pabarbiBaTh MJIaH PEIICHUS TPOOJIEMbI C YUETOM aHAIN3a UMEIOIITUXCS
MAaTEpUaJIbHBIX U HEMATEPHATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATH PUCKH TTOCIICICTBUM JIEATEIbHOCTH;
KOODJAMHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBUAX  PEaJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMO/ICUCTBUS,
pa3BUBATh KPEATHUBHOE MBIIIICHUE TIPH PEIICHNHN KU3HCHHBIX IMPOOIIEM.
ba3oBble ncciaenoBarTelbCKHe 1eMCTBHUSA:
BJIAJIETh HAYYHOW TEPMHUHOJIOTHUEH, KIIFOUEBBIMU TTOHATUSAMHA U METOJIAMU
(bu3nYecKo HayKH;



BJIAJICTh HABbIKAMU YYEOHO-MCCIIEA0BATENLCKOM U MPOEKTHON JEeATEeIbHOCTH
B 001acTH (PU3HKHU, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY TTOUCKY
METOJIOB peIIeHUs 3a7a4 (U3UYECKOTO COACpKAHUSA, NMPUMEHCHUIO Pa3IUIHBIX
METOJIOB MTO3HAHUS;

BIIQJICTh BHUAAMHU JIEATEIIBHOCTH MO TMOJYy4YEHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETANK, TPEOOpPa30BaHUIO W TPUMEHEHHUIO B Pa3IWYHBIX YYCOHBIX
CUTYaIIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 001acTH PU3UKY;

BBISBJISITh TIPUUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3UpoBaTh 3ajauvy,
BBIJIBUTATh TUIOTE3y €€ pEIICHUs, HaXOJUTh apryMEHThl MJi J0Ka3aTelbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS,;

aHAJIM3UPOBATh TIOJIYYCHHBIE B XOJI€ pEIIECHUs 3a7aud  pPe3yJIbTaThl,
KPUTHUYECKU OLEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U (QOpMYyJIHpPOBaTH COOCTBEHHBIC 3aJa4l B 00pa3oBaTENbHOMN
JESTENHHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsM, OIICHUBATH TPHUOOPETEHHBIN OIIBIT;,

YMETh TIEPCHOCUTh 3HAHHWSA 1O (U3HKE B TPAKTUYCCKYIO 00JIacTh
KUZHEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJICH, NPEJIaraTh OpUruHAIbHBIC MMOAXObI U PEIICHHUS,;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanueii:

BJIAJCTh HABbIKAMU TOJTy4YeHUs UHPOpMalUU (PU3NYECKOrO COACp>KaHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTENBHO OCYIIECTBIATh MOWCK, aHaIMU3,
CHUCTEMATH3AIMIO W WHTEPIPETANi0 WHPOPMANWKM Pa3IUIHBIX BUIAOB U (HopMm
MIPEACTABJICHHUS;

OIICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;

UCIIOJIb30BaTh  CpeacTBa  MHGOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PENICHUU KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpPraHU3AIMOHHBIX
3amad ¢ CcoOMoeHHeM TpeOOBaHWN HOPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECYypCcOCOEpeEeHUsl, TMPaBOBBIX W  OTUYECKUX HOPM, HOPM
nH(}OpMaAIMOHHOM 6€30MTaCHOCTH;

CO37aBaTh TEKCTbl (PU3NYECKOrO COACPKAHUSA B PA3NMUHBIX (QopMarax c
y4ETOM Ha3HauYCHUS WH(OOPMAIIUU U [EJIEBON ayIUTOPHUH, BEIOWpPAs ONTUMATHHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHMKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:
OCYIIECTBIIATH 00IIEeHNEe Ha YPOKax (U3UKH U BO BHE-YPOUHOU ACATEIHHOCTH;



pacrmo3HaBaThb HPEINOCBUIKM  KOH(MJIMKTHBIX CHUTyallMii W  cMAr4arthb
KOH(JIUKTBL;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOK TOYKY 3PEHHUS C HCHOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHUMAaTh U HCIOIB30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHON
paboTHI;

BbIOMpaTh TEMATUKYy M METOAbl COBMECTHBIX ACUCTBHHA C Y4YETOM O0OLIUX
MHTEPECOB M BO3MOXKHOCTEN KaKJIOT0 WIEHA KOJUIEKTUBA;

OpPUHUMATh 1€l  COBMECTHON  JEATENbHOCTH, OpPTaHW30BBIBATH U
KOOPJAMHHUPOBATh ACUCTBHUS MO €€ JOCTMIKEHHMIO: COCTaBIIATh IUIaH JEUCTBUH,
pacnpenenarth poiad ¢ y4€TOM MHEHHUH YYaCTHHKOB, OOCYXJaThb pE3yJbTaThl
COBMECTHOU paboThI;

OLICHMBATh KAauye€CTBO CBOET0 BKJAJa M KaXIOro0 yYacCTHHUKAa KOMAaHIbI B
oOuMi pe3ybTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBbIE NPOEKTHI, OLIEHWBATh HAEU C IMO3ULUU HOBU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh IMO3UTUBHOE CTPATETUUYECKOE TIOBEACHUE B PA3JINYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YyHUBeEpPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
Camoopranusanus:

CaMOCTOSITEIIbHO OCYIIECTBIISITh TO3HABATEIBHYIO ACATEILHOCTh B 00JIACTH
GU3UKA W acCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTAaBUTh W (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJIbBHO COCTABJISATh IUIAH PEIICHUS PACUETHBIX U Ka4ECTBEHHBIX
3a/1a4, TUIaH BBITIOJTHEHUS TPAKTUUECKON padOoThl ¢ yUETOM UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEAOYTEHHUIH;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHIM;

pacmupsATh paMKHd y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX IMPEANOYTCHHM;

JienaTh OCO3HAHHBIN BBIOOD, aprYMEHTHPOBATh €0, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a pelieHue;

OIICHHBATh TPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO W TIPOSIBJICHUIO JSPYAUIIMA B 00JIaCTH
(M3UKH, TOCTOSTHHO TIOBBIMIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIH UHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQJICTh  HaBbIKAMM  IIO3HABAaTEJIbHOM  pediieKcCMH KakK  OCO3HaHMS
COBEpIIAEMbIX JCHCTBUI W MBICIUTEIbHBIX MPOIECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI;



UCIOJIb30BaTh MPUEMBI PedICKCHU TSl OLIEHKH CUTYallluU, BIOOpA BEPHOTO
pEIIeHNUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS 110 UX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTUX TIPH aHAIW3€ pe3yJIbTaTOB
JESITeIbHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPTyMEHTHI JAPYTUX TPH aHAJu3e pe3yJbTaToB
JESITeIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B nponecce noCTHMXKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOECHHUS MPOTPaMMBbI
no ¢u3nKe Ui YPOBHSA CpeAHEro ooOimiero o0Opa3oBaHUA Yy OO0Yy4aroluxcs
COBEpUICHCTBYETCS HYMOLIMOHAJIbHBIH UHTEJICKT, MIpeAnoIararonmii
c(hOpPMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CITIOCOOHOCTh MMOHMUMATh CBOE SMOIIMOHATILHOE
COCTOSIHHE, BUJIETh HAIIPABJICHUS PA3BUTHUSI COOCTBEHHON SMOIIMOHATIBLHOU ChepHl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpETYJIMPOBAHUS, BKJIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEACHME, CIOCOOHOCTh aJalTUPOBATHCS K
AMOIIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKIIOYAIOMIEH CTPEMIICHHE K JOCTHKECHUIO LIENU U
yCcrexy, ONTHMH3M, HHHUIIMATUBHOCTb, YMEHHE JCHCTBOBATH HMCXOJS M3 CBOUX
BO3MOKHOCTEH;

HIMIMATHUH, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSTHUE
ApYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOMICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMHU JIFOJIbMU, 3a00TUTHCS, POSIBIISITH UHTEPEC U Pa3peliaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kjacce mpeIMeTHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo GU3UKKA B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHbI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIFOEH;

YUUTHIBATh TPAHUIIBl TPUMEHEHHS] HW3YYEHHBIX (U3UYECKUX MOJICIICH:
MaTepuaibHas TOYKa, MHEPIHAJIbHASI CUCTeMa OTCu€Ta, abCOIIOTHO TBEPIOE TEIO,
WJICAUTBHBIN Ta3, MOJEIN CTPOEHUS Ta30B, )KUIAKOCTEH M TBEPJBIX TEJ, TOUYCUHBIN
ANEKTPUYCCKUH 3apsij] MPU PEIICHUH (PU3HISCKHUX 3a/]1a4;



pacrno3HaBaTh (u3nyecKue sBJIeHUs (IpoLecchl) U OOBSACHATh UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISPHO-KMHETUYECKOW TEOPUU CTPOECHMS BEIECTBA U
ANEKTPOAUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKEHUE,
cBOOOHOE TMajieHue TeJ, JBMKCHHE MO OKPYXHOCTH, MHEPIUS, B3aUMOJICHCTBUE
ten, 1udPy3us, OpOyHOBCKOE IBMKEHHE, CTPOCHHUE KMIKOCTEH M TBEPIBIX T,
U3MEHEHUE 00bEMa Tel MpU HAarpeBaHUU (OXJIAXKJEHUM), TEIJIOBOE PaBHOBECHE,
UCIIapEHUE, KOHJICHCALMs, IUIABICHUE, KPUCTAJUIM3ALMs, KUIIEHHE, BJIAXXHOCTH
BO3/yXa, MOBBIIICHUE JABJIECHUSA Ta3a IPU €r0 HATPEBAHUM B 3aKPBITOM COCYIE,
CBSI3b MEXKy IapaMeTpaMu COCTOSIHUSA Ta3a B M30INPOLECCAX, DJIEKTPU3ALMS Tell,
B3aMMO/JICHCTBUE 3apPs/10B;

ONUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJb3ysl (PU3HUYECKUE BEINYUHBI:
KOOpAMHATA, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOpPEHME, Macca Tena, Cuia,
VMMITYJIbC TEJa, KUHETUYECKAs] DHEPrus, IMOTCHIUANIbHASA DHEPIUsl, MEXaHWYECKas
paboTa, MexaHMYECKass MOIIHOCTb; NpPU ONHMCAHWU MPABWIBHO TPAKTOBATh
¢u3nyecKuil CMBICT HCHOJb3YEMbIX BEJIWYMH, HUX OOO3HAUYEHUS U EAUHMIIBI,
HAXOAUTh (POPMYJIBI, CBS3BIBAIOLINE NAHHYIO (PU3NYECKYIO BEIUYUHY C JIPYTUMHU
BEJIMYMHAMU;

ONMUCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBIICHHS,
UCIIONb3ysl (PU3WYECKHE BEJIWYWHBL: JABJIEHUE Trasza, TeMIlepaTypa, CpeaHss
KMHETUYECKash SHEPIUsl XaOTHYECKOrO JIBMKEHHUS MOJIEKYJI, CPEIHEKBAIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHsA »Heprus, padborta rasa,
KO3 (UUUEHT TMOJEe3HOr0 JEHCTBUS TEIUIOBOTO JBUTATeNs; IpPU ONHCAHUU
NPaBIWIBHO TPAKTOBaTh (PU3WYECKUI CMBICT HCIOJIB3YEeMbIX BEJIHYMH, WX
00O3HAYEeHHS W EAWHHIBI, HAXOAUTh (OPMYINbI, CBS3BIBAIOIINE JTAHHYIO
(bu3NYECKYIO BEIMUMHY C APYTUMU BETUYUHAM;

OIMCHIBATh U3YYEHHBIC DJIEKTPUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJICHUS (TIPOLIECCHI), UCHONB3YSl (PU3NUYECKUE BEIMUYUHBL: 3JEKTPUUYECKUN 3apsij,
ANEKTPUYECKOE IT0JIE€, HANPSHKEHHOCTD IOJISI, MOTEHIHUAN, Pa3HOCTh MOTEHIIUAJIOB;
IpU ONMCAaHWUU TMPABUIBHO TPAKTOBAaTh (PU3MYECKHI CMBICH HCIHOJIb3YEMbIX
BEJIMYMH, UX OOO3HAUEHHUS W EIUHMIIBI; YKa3blBaTh (HOPMYIIbI, CBS3bIBAIOLIUE
JaHHYIO (PU3UUECKYIO BEJIUUUHY C JPYTMMH BETMUMHAMU;

aHAJIM3UPOBaTh (PU3NYECKUE MPOLECCHl U SBJIEHUS, UCHOIb3Ys (U3NYECKUE
3aKOHBI U IMPUHIUIIBL: 3aKOH BCeMUpPHOTo Tsarotenus, I, II u Il 3axoner HeroToHa,
3aKOH COXPAaHEHUS MEXAaHWYECKOM DHEPIrUH, 3aKOH COXPAaHEHHUS HMILYJIbCa,
IMPUHLUI CYNEPHO3ULUU CHJI, NPUHLUII PAaBHOIPABHUS HHEPLUAIBHBIX CHUCTEM
OTCY€TAa, MOJIEKYJISIPHO-KUHETUUYECKYI0 TEOPUIO CTPOCHHUSA BELIECTBA, Ia30BbIE
3aKOHBI, CBSA3b CPEIHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JABHKECHHS MOJEKYH C
aOCOJIIOTHON TeMIIEpaTypou, TIEPBBIM 3aKOH TEPMOIMHAMUKH, 3aKOH COXPAHCHHS
ANEKTPUYECKOrO 3apsiaa, 3aKkoH KyJoHa, Ipy 3TOM pa3inuydarh CIOBECHYIO



(GOpMyYITUPOBKY 3aKOHA, €r0 MAaTeMaTHYE€CKOE BBIPAXKEHUE U YCJIOBUS (TPaHUIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TMPHUHIMUIIBI JCHCTBUS MAIllUH, TMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3inyaTh YCIOBUSA UX O€30MacHOTO MCIOJIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI MO UCCIENOBAHUIO (PU3UYECKUX SIBICHUU U
MPOIIECCOB C KCIOJB30BAHUEM NPSIMBIX W KOCBEHHBIX H3MEPEHHM, MpPU ITOM
dbopmynupoBaTh TpoOieMy/3agady W THUIIOTE3y YYeOHOrO  JKCIEPUMEHTA,
coOHupaTh YCTAaHOBKY W3 TMPEIIOKEHHOTO OOOPYIOBAaHHUS, MPOBOAWTH OMBIT H
(bopMyIUpPOBaTh BHIBO/IBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBbIE U3MEpEHUsT (PU3UUYECKUX BEIMYUH, MIPU
TOM BBIOMpPATh ONTHUMAJBHBIA CIOCOO M3MEPEHMS] M HCIIONb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MMOIPEIIHOCTEN N3MEPEHHUM;

UCCJIEIOBATh  3aBHUCUMOCTH  MEXAY  (U3MUECKUMHU  BEJIUYMHAMU  C
MCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHHM, MPU ITOM KOHCTPYHPOBATH YCTaHOBKY,
¢buKcUpOBaTh PE3yNbTAThl MOMYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIWYMH B
BU/JIE Ta0nHIl U TpadUKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICIOBAHMS,

cobJroaTh mpaBuiia OE30MacHOr0 TpyAa MpH MPOBEICHUHM HCCIEAOBAaHUN B
pamMKax Y4YeOHOIro OSKCIIEPUMEHTa, Y4eOHO-HCCIIEeNOBAaTEIbCKOW U MPOEKTHON
JESTEILHOCTH C HUCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOUCTB M J1aOOpPaTOPHOTO
000pynoBaHUs;

pemiath pacu€THBIE 3ajlaud C SBHO 3aJaHHOM (Pu3MuecKoil MOJENbIo,
UCTIONB3YS (PU3MUECKre 3aKOHBI M MIPUHIINIIBI, HA OCHOBE aHaJIN3a YCIOBHUS 3a/1a4U
BBIOMPATh (PU3MUYECKYIO MOJIEIb, BBIACIATh (PU3NUECKHE BEIUMYUHBI U (DOPMYIIBI,
HEOOXOoAUMBIC i €€ peIleHUs, MPOBOJAUTh PAaCUEThl U OILICHUBATh PEATbHOCTD
MOJTy4YE€HHOTO 3HA4YCHUS (PU3UUECKON BEIIMUNHBL

pelaTh Ka4YeCTBEHHBIE 3a/]a4yl: BBHICTPANBATh JIOTUYECKH HETIPOTUBOPEUUBYIO
[EMOYKY PACCYXACHH C OMOpOM Ha H3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue BICHUS;

WCIIONB30BAaTh  MPU  pEIIeHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
nH(}OpMAIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
Y TIPE/ICTaBJICHUS YYCOHON U HAyYHO-TIOMYJISIpHOU HH(OpMAIUK, TTOJTyYeHHOU U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUIECKU aHATTU3UPOBATH MMOTyIaeMyI0 HH(POPMAIIHUIO;

MIPUBOANTH MPUMEPHI BKJIaJa POCCUUCKHX U 3apyOCKHBIX YIEHBIX-(PU3HKOB B
pa3BUTHE HayKH, OOBSCHEHHE TPOIECCOB OKPYKAIOIIETO MHpa, B pa3BUTHE
TEXHUKU U TEXHOJOTHU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCETHEBHOW JKU3HU
i obecriedeHnss OE30MacHOCTH MPU OOpaIeHUH ¢ MPUOOpaMu U TEXHUYECKUMU



YCTPONCTBAMHU, JIJISi COXPAHEHHUSI 3JI0POBbSl U COOIOACHUS HOPM DKOJIOTHYECKOTO
MOBEACHHUS B OKPYXKAIOUIEH CPEJIE;

paboTatb B TpyHOme C BBHINOJHEHUEM pA3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATh PalbOTy TPYMIbL, PAlMOHAIBHO paCIpeNeiarTh OOS3aHHOCTH |
IJJAHUPOBATH JCATEIHPHOCTh B HECTAHAAPTHBIX CUTYaIHUsAX, aJCKBATHO OICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIBI BPEIICHUE pacCMaTpUBAEMON MPOOIEMBI.

K konmy oOyuenus B 11 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y 00YUAIONTUXCS YMEHUM:

JEMOHCTPHUPOBATh Ha TPUMEpPax poJb U MecTO (GU3NKKA B (HOPMHUPOBAHHH
COBPEMEHHOM Hay4yHON KapTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHI, B TMPAKTUYECKON ACSATEIBHOCTU JOJIEH, IEIOCTHOCTh U €IUHCTBO
(bu3HYeCcKON KapTUHBI MUPA;

YYUTHIBATh TPAHMIBI TPUMEHEHHUS M3YYCHHBIX (PU3MUECKUX MOJIEIICH:
TOYCUHBIN JICKTPUUYSCKHUMA 3apsi, JIyd CBETa, TOUCYHBIM NCTOYHHUK CBETA, SACPHAS
MOJZIeJIb aTOMa, HYKJIIOHHAs MOJENIb aTOMHOTO siipa MpH pelieHuu (U3HUYEeCKUX
3ajay;

pacnio3HaBath (U3HUECKUE SBJICHUS (IIPOIECChI) U OOBICHATH UX HA OCHOBE
3aKOHOB 2JICKTPOJIUHAMHUKN U KBAHTOBOW (DU3UKU: DJEKTPUUYECKAsE TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JICUCTBHUS TOKA, B3aUMOJCHCTBHUE
MarHuTOB, OJJICKTPOMAarHWTHAs WHAYKIUSA, JEHCTBHE MAarHUTHOTO TIOJNS Ha
MPOBOJIHUK C TOKOM M JBIDKYIIMICS 3apsiji, dJIEKTPOMArHUTHbIC KOJeOaHUS U
BOJIHBI, MPSMOJMHEHHOE PACIPOCTPAHEHHE CBETa, OTPaKEHHUE, MPEIOMIICHHUE,
uHTepdepeHius, audpakus W OOJsApU3alUs  CBETa, JTUCIEPCUS  CBETa,
dotoanexkrpudeckuii 3hdext (hoTodrpdekT), CBeTOBOE TaBICHIE, BOSHUKHOBCHHE
JMHEHMYaTOro CHEeKTpa aromMa BOJOPOAA, €CTeCTBEHHAss W HCKYCCTBEHHas
PaNOaKTUBHOCTH;

OMKCHIBATh HM3YyUYCHHBIE CBOMCTBA BEIIECTBA (AJIIEKTPUUYECKUE, MArHUTHBIC,
ONTHYECKUE,  DJIEKTPUYECKYI0  MPOBOAMMOCTh  PA3JIMYHBIX  Cpeda) |
AIIEKTPOMATrHUTHBIC SIBJICHUS (TIPOIECCHI), HCIONB3yS (U3UYECKUE BEITUIHHBL:
AIIEKTPUYECKUI 3apsll, cuja TOKa, DJIEKTPHUUECKOE HAMPSIKEHHE, IIIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJCKTPOJBIKYIIAs cuja, paboTa TOKa,
WHIYKIUS MarHUuTHOrO ToJis, cuia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTD
KATYIIKA, DHEPTUS AJICKTPUYCCKOTO W MAarHUTHOTO TIOJieH, MEepHuoj W YacToTa
KoieOaHuii B KoieOaTeNIbHOM KOHType, 3apsAl M CHJa TOKa B Ipolecce
FapMOHUYECKUX DJEKTPOMArHUTHBIX KOJeOaHuil, (OKyCHOE pacCTOSHHE U
ONTHYECKas CWJIa JIMH3bI, MPU ONMUCAHWUU MPABUWIHHO TPaKTOBaTh (U3MUYECKUN
CMBICIT HCTOJIB3YEMbIX BEJIMYHMH, WX OOO3HAYCHUS W CAWHMIIBI, YKa3bIBaTh
GOopMyJIBI, CBS3BIBAIOIINAE JAHHYIO (U3WYECKYyI0 BEIMYMHY C  JAPYTHEMH
BEJIMYMHAMU;



ONUCHIBATh M3YYEHHBIC KBAHTOBBIC SBICHHUS U IMPOLECCHI, HCIOIb3YS
¢bu3nYecKue BETUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUS M UMITYJIbC (OTOHA, MIEPUO/] MTOTypacmajga, SHEPTHUs CBSI3U
aTOMHBIX sIJIep, TNPH OINMUCAHWW TPABWJIBHO TPAKTOBATh (DU3UYECKUN CMBICI
UCIIOJIb3YeMbIX BETUYHMH, UX OOO3HAUEHUS U EJUHUIIBI, YKa3bIBaTh (OPMYIIbI,
CBSA3BIBAIONIUE JIAHHYIO (PU3UYECKYI0 BEIUYMHY C JIPYTUMU BEIUYUHAMH,
BBIYHUCIISTH 3HAUCHUE (PU3UUECKON BEINYUHBI,

aHAIM3UPOBATh (PU3MUECKUE MPOILIECCHl U SBJICHHS, HUCHOIB3Ys (PU3MUECKUE
3aKOHbI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEI0BATEIbHOIO U MapaIEIbHOTO
COCIMHEHUA NPOBOJHUKOB, 3aKOH J[koyns—JleHla, 3aKOH 3JIEKTPOMArHUTHOM
WHJIYKIINH, 3aKOH MPSIMOJIMHEHHOIO pacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEIOMJICHHUS CBETa, YpaBHeHHE OWHINTeHHa 11 poroaddekTa,
3aKOH COXPaHEHUsI DHEPTHM, 3aKOH COXPAHEHUsS HUMITYJIbCa, 3aKOH COXPaHECHUS
ANEKTPUYECKOrO 3apsAJia, 3aKOH COXPAaHEHHUs MacCOBOrO 4HWCIa, MOCTyJaThl bopa,
3aKOH PaJMOAaKTUBHOTO pacIiaja, Mpy 3TOM Pa3IndaTh CIIOBECHYIO (hOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIpAXEHHWE U YCJIOBUS (TpaHULIbl, O00JACTH)
MIPUMEHUMOCTH;

ONpEACIATh HANPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsl TPOBOIHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHua;

CTPOUTh W OIMCHIBATh HU300pa)K€HUE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO UCCIIEIOBAHUIO (PU3MYECKUX SIBICHUU U
MPOIIECCOB C MCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHUH: MPU 3TOM
dbopmynupoBath TpoOieMy/3aady W THUIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHMS, MPOBOIUTH OIBIT U
(GhopMyIUpPOBaTh BHIBO/IBI,

OCYIIECTBJISITh MPSIMBbIE U KOCBEHHBIE U3MEPEHUSI (PU3UUECKUX BEIUYUH, TIPU
ATOM BBIOMpATh ONTUMAIbHBIA CIIOCOO M3MEPEHUS U HCIOJIb30BAaTh H3BECTHHIC
METO/IbI OLIEHKH MMOTPEIIHOCTEN N3MEPEHHUM;

WCCJICIOBATh 3aBHCHUMOCTH (U3WUYECKHX BEJIMYMH C HCIOJb30BAaHUEM
NpSMBIX HM3MEPEHUH: TIPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHUPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIWYMH B BUJIC TAOJIHI] U
rpaduKoB, AeaTh BHIBOBI IO pe3yIbTaTaM UCCIIEIOBAHNUS;

coOmro1aTh TpaBuia 0€30MacHOTOo TpyJa MpU MPOBEICHUM WCCICAOBAaHUI B
paMKax y4eOHOro »SKCIEPUMEHTa, Y4eOHO-HCCIENOBATENbCKON U MPOEKTHOM
TEATENHPHOCTH C HWCITOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOWUCTB M J1aOOpPaTOPHOTO
000pynoBaHUs;

pemath pacu€THbIE 3a/Jladyd C SIBHO 3aJlaHHON (DU3UYECKON MOJEIbIO,
UCIIOJIB3Ysl (PU3MUECKHUE 3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHaJIN3a yCJIOBUS 3aa4u



BbIOUpaATh (PU3NYECKYIO MOJIENb, BBIACIATh (DPU3MUECKUE BETUUYMHBI U (HOPMYJIBI,
HeoOXOoauMble sl €€ pelIeHMs,, TPOBOAUTh PAacUEThl U OLIEHHWBATH PEaIbHOCTh
MOJTyYE€HHOTO 3HA4YCHUS (PU3UUECKON BEITMUNHBL

peniaTh KaueCTBEHHBIC 3a]a4M: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHBYIO
LIEMIOYKY PAacCyKIEHUH C ONOPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYeCcKue ABICHUS;

UCIOJB30BaTh  MPU  pEIIEHWHd  y4eOHBIX  3aJa4  COBpPEMEHHbIE
MH(})OpPMAIMOHHBIE TEXHOJIOTHUHU ISl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALUN
U TIPEJICTABJICHUS y4eOHON U HAYYHO-TIOMYJIAPHON HH(DOPMALINK, TTOTyUYEHHOU U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh OJIyYaeMyt0 HH(DOpMALIHIO;

OOBSCHATh TNPUHIUNBI JEUCTBUS MalIMH, OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS WX O€30MACHOIO MCIOJIb30BAHUS B MTOBCEIHEBHON
KU3HH;

PUBOIUTH IPUMEPHI BKIIAJa POCCHICKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAYKHU, B OOBACHEHHE IPOILIECCOB OKPYKAIOIIETO0 MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCTIONb30BaTh TEOPETUYECKUE 3HAHHS MO (PU3MKE B TMOBCETHEBHOW >KH3HU
i obecrieueHus: OE30MaCHOCTH MpU OOpaIIeHUH ¢ MPUOOpPaMH M TEXHUIECKUMU
YCTPOMCTBAMM, JJII COXPAHEHUS 3J0POBbS M COOJIIOIEHUS HOPM 3KOJIOTMYECKOTrO
IIOBEJICHUS B OKPY’KaIOIIEH Cpele;

paboTaTh B TIpYIIE C BBINOJIHEHUEM pAa3IMYHBIX COLMAJIBHBIX PpOJIEH,
IJIAaHUPOBATH PpadOTy TIPYMNIbl, PAUUOHAIBHO pACHpeNeiaTh OOA3aHHOCTH H
IJIAHUPOBATH AESATENBHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJCKBATHO OLIEHUBATh
BKJIAJ] KQXKJI0T0 U3 YYACTHUKOB I'PYIIIBEI B PEIICHNE paCCMaTpUBAaeMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacos DJIeKTPOHHBIE
HaunmeHoBaHMe pa3ieioB U TeM (uudposbie)
Ne n/n Koutpoanusie | Ilpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoTsI padoThI
pecypchl
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITO3HAHUSA
1.1 ®dur3MKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 Brbmmorexa LIOK
’ g Y https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
29 Jnnavuka 7 bubmmoreka LIOK
https://m.edsoo.ru/7f41bf72
Bubnuoreka [IOK
2.3 3 6 1 1
aKOHBI COXpPaHEHHS B MEXaHUKE hitps-//m.cdsoo.rw/ 74 172
Uroro no pazneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1 bub6mmorexa [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEPMOJIMHAMUKU 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72

33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnunorexa [IOK

®da3oBbIC NepexXoabl

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



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

Uroro no pazneny

24

Pasnea 4. JIEKTPOAUHAMHUKA

41 5 10 Bubmuoreka [IOK
' flextpoctatuia https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN AneKTpUdecKuil ToK. TokH B 12 bubnunorexa [IOK
' Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no paznery 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB IIO I[TPOT'PAMME 68



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

11 KUIACC

KosnyecTBo yacos DJIeKTPOHHBIE
HaunmeHoBaHHue pa3iesioB U TeEM (uugpoBbIe)
Ne n/m P Konrtpoabnsie | IIpakTnueckue op
NPOrpamMmmasl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznea 1. 3JIEKTPOAUHAMHUKA
11 MarnuTtHoe 1oJie. DJIeKTPOMArHUTHAS 1 | 3 bubamnorexa [JOK
' UHIYKIHS https://m.edsoo.ru/7f41¢97¢
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
71 MexaHu4ecKre U 3JIeKTPOMarHuTHbIC 9 | bubnuorexa [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4ecKHe U 3EKTPOMarHUTHBIE 5 | bu6nunoreka LIOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onraka 10 3 bubanorera HOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Pa3nen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUY OTHOCHUTEJIBHOCTH
31 OcHOBBI cieHaJIbHON TEOPUU 4 | bubnuorexa [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMeHThl KBAHTOBOW ONTHUKHU 6 bubmorexa LIOK
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

bubmoreka [IOK

4.2 C 4
TpOCHUE aTOMa https://m.edsoo.ru/7f41c97¢c
Bubmuoreka IIOK
4.3 A 5
TOMHOE sSI/IpO https://m.edsoo.ru/7f41c97¢
Htoro nio pazneny 15

Pasnea 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHU

5.1 DJeMEeHTHI aCTPOHOMUHM U acTPOPU3UKU 7 bubmiorexa [OK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o0m1aromniee MOBTOPEHUE 4 E:Itfj;l;f;sigr?ﬂffmwk
Uroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




HOYPOYHOE IINTIAHUPOBAHHUE

10 KJIACC
KoaunuyecTBo yacoB JIeKTPOHHBbIE

Ne Hara nudpoBbIe

Tema ypoka KounTtposabHbie [MpakTuyeckue
n/n Bcero u3ydenusi | oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchl
®dusnka — HayKa O IPHUPO/IE.
y pHp Bu6miorexa LIOK

HayuHble MeTO/BI TO3HAHUS
OKpY’KaroIlero Mupa

https://m.edsoo.ru/ff0c32e2

Ponb u mecTo Gpusuku B

) (hOpMHUPOBaHNUU COBPEMEHHON | bubnuorexa [JOK
Hay4YHOUH KapTHHBI MHUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU A TETbHOCTH JTIOICH
MexaHn4yeckoe JBUKEHUE.

3 OTHOCHTEIIFHOCTh MEXaHUYECKOTO 1 bubmmorexa [JOK
nBrkenus. [lepemenienne, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NIpSAMOIUHEHOE | bubamnorexa [JOK
JIBIDKCHHE https://m.edso00.1u/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOJIMHENHOE 1 Bbu6nuorexa [JOK
JIBIKEHVE https://m.edsoo.ru/ff0c372¢

6 CroOoaHOE nazieHue. Y cKopeHue | bubmuorexa [JOK
CBOOOIHOTO HaIeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuHeitHOe IBUKEHUE.

7 JlBIKeHIE MATEpHATEHOM TO o | Bubanorexa [JOK

BIKEHHE MaTepUaIbHONU TOYKHU T
P https://m.edsoo.ru/ff0c3ada
OKpPY>KHOCTH
8 ITpuHuun otHocuTensHOCTH [anmes. 1 bubamnorexa [JOK



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

WuepunanbHble CUCTEMBI OTCUETA.
ITepssiit 3akon HeroToHA

https://m.edsoo.ru/ff0c3be&

Macca tena. Cuna. [lpunoun

9 B . bubaunorexa [JOK
Cynepno3uiuu cui. Bropoii 3akoH
yrep P . https://m.edsoo.ru/ff0c3bed
Hprotona nms maTepuaibHOU TOYKH

10 Tpertuit 3akoH HeroTOHa A1 bubmmorexa [JOK
MAaTEpUANBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMUPHOro TsaroteHus. Cuna

1 1 bubnunorexa HOK
TsokecTH. [lepBas kocMuyeckas

P https://m.edsoo.ru/ff0c3d00
CKOpOCTb

12 Cuna ynpyroctu. 3akon ['yka. Bec Bbubnuorexa LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoagduuueHnt tpenus.

" . P b P Bubnuorexa [JOK

WJ1a COMPOTHUBIICHUS TPH JBIKEHUN
P P https://m.edsoo.ru/ff0c3{76
TeJa B XKUJAKOCTHU WU Ta3e
[ToctynarenbHOE M BpalmaTeabHOE

14 JBIDKEHHE a0COIIIOTHO TBEPAOTO TeJa. bubnuorexa [JOK
MowmeHnT cuibl. [lnevo cuibl. YcnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPAOTO Tela
Nmnynbc MmaTepuanbHON TOUKH,

15 CHUCTEMBI MaTE€pPUATbHBIX TOYEK. Bbubnuorexa LIOK
Nmmynse cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
nMITyJibca. PeakTuBHOE IBUIKEHUE
PaGoTa 1 MOIIHOCTB CHJIBI.

16 Kunernueckas sHeprus MaTepuanbHON bubnmnorexa HJOK
Touku. Teopema 006 M3MEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEprun

17 [ToreHnmanbHas sHEprus. bubnunorexa [JOK



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

[ToreHuunanbHas SHEPTHUs YIPYTo
ne(pOopMUPOBAHHOM MPY>KUHBI.
[ToTennumanpHas Heprus Tesna BOINU3U
MMOBEPXHOCTH 3eMIIN

https://m.edsoo.ru/ff0c461a

18

[TorennuanbHble U HENOTEHIUAIbHBIE
cuibl. CBsi3b pabOTHI
HEMOTEHIIUAJIBHBIX CUJI C K3MEHEHHEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEIl.
3aKOH COXpaHEHUs] MEXaHUYECKON
SHEPTUH

Bubanorexa [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopaTopnas pabota
«HccnenoBanue cBsi3u pabOThI CHITBI C
H3MEHEHUEM MeXaHNYEeCKOU OHEpruu
TeJla Ha MPUMEPe PacTsHKECHHS
PE3HHOBOTO KIYTa»

20

KonTtponbHas pabota o reme
«Kunemartuka. JlnHaMmuka. 3aKOHBI

COXpaHCHU B MEXAaHUKE»

Bubmuoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJIOKEHUST MOJIEKYJISIPHO-
KHMHEeTU4YecKoi Teopun. bpoyHoBckoe
neuxenue. Auddysus

Bbubmuoreka IIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBUKCHUS U
B3auMMOJICHCTBHS YaCTUI] BEIISCTRA.
Mojenu cTpoeHus ra3oB, KUJIKOCTEH
1 TBEPABIX TN

23

Macca monekyn. KonnuectBo
BemecTna. [loctossaHas ABoragpo

24

TemoBoe paBHOBecue. Temmneparypa



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

u e€ usMepenue. [llkana remmnepatyp
Ienscus

WUneanpueiii raz 8 MKT. OcHoBHOE

Bubmuoreka IIOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomtoTHas TeMIieparypa Kak Mepa
26 CpeaHEN KUHETUYECKOM SHEPTrUn Bbubnuorexa LIOK
JIBI>KEHUST MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0cS11e
MenpneneeBa-Kianelipona
27 3akoH JlanbToHA. ['a30BbIE 3aKOHBI
Jlabopartopnas pabora
)3 «HccnenoBanue 3aBUCUMOCTH MEXTY
napaMeTpamMH COCTOSHUS
pa3peKEeHHOrO ra3a
9 N3ompouecchl B HaealIbHOM ra3e u ux Bbu6nuorexa [JOK
rpaduuecKoe MpeacTaBIcHUE https://m.edsoo.ru/ff0c570e
BryTpeHnHss sHEprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 crroco0nI e€ m3MeHeHusA. KoandaecTro bu6muoreka [JOK
TEIUIOTHI U paboTa. BHyTpenHss https://m.edsoo.ru/ff0c5952
3HEPrus OJHOATOMHOTO UAEaIbHOTO
rasza
31 Bunb! rennonepenauun bubmmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
VY enbHas TEMIIOEMKOCTh BEIIECTBA.
32 KonugecTBo TemnoTs! mpu bubmmorexa LOK
. https://m.edsoo.ru/ff0c5¢36
Teruronepenade. AauadaTHBIN Iporecc
13 [IepBbIii 3aKOH TEPMOJUHAMHUKH U €TO bubmmorexa [JOK

MNPpUMCHCHHUEC K U30IIpoLeccamM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
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

HeoOpaTuMocTs nporeccoB B

Bubmuoreka IIOK

34 .B i
HPHPOZS. DTOPOH 3ax0H https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHI
35 [Mpunnmn aevictBus u KII1J[ reninoBoi bu6muoreka [JOK
MaIIuHbI https://m.edsoo.ru/ff0c600a
36 wukn Kaprao u ero KITJI
37 DKoJsioru4eckue npoosieMsl
TEIUIOIHEPTETUKU
13 O6o6matonuii ypok «MosiexymsipHas Bbubnuorexa LIOK
¢uznka. OCHOBBI TEPMOJAUHAMUKI» https://m.edsoo.ru/ff0c6938
KonTtponbHas pabota o reme
39 «MonexymsipHas Gpuszrka. OCHOBBI bubnuoreka [IOK
ACKy AP ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKID
40 [TapooOpa3oBaHue U KOHICHCAITHUS. bubnuorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOconoTHas U OTHOCUTEIbHAS
41 BJIAYKHOCTH BO3ayxa. HachlleHHbIi brbmmorexa LOK
AYRa. t https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannmueckue u
47 amop(dHsbIe Tena. AHU30TPONIUS bubnuorexa [JOK
CBOMCTB KpucTasuloB. JXXuakue https://m.edsoo.ru/ff0c65f0
Kpuctamisl. COBpeMEHHBIE MaTepHaIbl
IInaBieHne u KpUcTaIIIN3aLuUs.
43 VY nenpHas TETUIOTA TIABIICHUS bubmiorexa [OK
8 ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
44 YpaBHEHHE TETUIOBOTO OajaHca brbmmorexa LOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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
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OnekTpusanys Tell. DIEeKTPUICCKUN

45 I Bubmuoreka IIOK
3apsz. [IBa BUa 2IEKTPUUECKUX
AR P https://m.edsoo.ru/ff0c6bec
3apsiJioB
[TpoBOAHMKH, TUITIEKTPUKHU H
46 MOJYIIPOBOAHUKH. 3aKOH COXpaHEHUS bubnmotexa LIOK
TP ) P https://m.edsoo.ru/ff0c6bec
ANEKTPUUECKOrO 3apsaaa
B3aumopeiicTBue 3apsaoB. 3akoH
. . Bubanorexa LJOK
47 Kynona. ToueuHbIi 3I€KTPUIECKHIA
https://m.edsoo.ru/ff0c6ced
3apsi
Hanps:k€HHOCTB 3JE€KTPHUUECKOTO
48 nois. [puHuun cynepno3unun Bbubnuorexa LIOK
3NeKTpUUecKux nojieit. Jlunuum https://m.edsoo.ru/ff0c6df2
HaNpsSKEHHOCTH
PaboTa cuit 3eKTpoCcTaTHIECKOTO
49 noJist. [Torenmuman. Paznocthb Brbsmorexa LIOK
' ' https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
[IpoBOIHMKY U TUDIIEKTPUKH B
Bubanorexa LJOK
50 3JEKTPOCTATUYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JlysnexTpuyeckas MPOHUIIAEMOCTh
Bubmuoreka IIOK
51 QnektpoémkocTs. KonaeHncaro
p p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIOCKOTO
Bubmuoreka IIOK
52 KOHJIEHCAaTopa. DHEPrusl 3apsyKEHHOTO
https://m.edsoo.ru/ff0c72¢c0
KOHJIEHCaTOopa
53 Jlaboparopnas padora "M3mepenune
3IEKTPOEMKOCTH KOHIeHCaTopa"
54 [TpuHIMI AEHCTBHUS U TPUMEHEHUE

KOHACHCATOPOB, KOITUPOBAJIBHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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

ammapara, CTpyHHOTO IPUHTEpA.
DNeKTpocTaTu4ecKas 3amuTa.
3a3eMiIeHHE 3JIEKTPOIpHOOpOB

55

ONEKTPUYECKUN TOK, YCIIOBHS €ro
cymectBoBaHus. [10CTOSTHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenune. 3akoH Oma ais
ydacTKa e

56

[MocnenoBarenpHOE, TapaLIeIbHOE,
CMEIIaHHOE COCJINHCHUE
npoBoAHUKOB. JlabopaTopHas paboTa
((I/IBYIICHI/IC CMCIIaHHOI'O COCIMHCHUS
PE3UCTOPOB»

Bubanorexa IJOK
https://m.edsoo.ru/ff0c7410

57

PaGoTa 1 MOIIHOCTB 3JIEKTPUUYECKOTO
Toka. 3akoH J[xoyins-Jlenna

Bbubmuoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 17151 MOJTHOM (3aMKHYTOM )
anexTpudeckoi nenu. Koporkoe
3ambIkanue. Jlabopatopnas pabota
«M3mepenune J/[C nucrounmnka Toxa u
€ro BHyTPEHHET0 CONPOTHUBIICHUS»

Bbubmuoreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpOHHAs IPOBOJUMOCTD TBEPIBIX
METaJJIOB. 3aBUCUMOCTh
COIIPOTHUBIICHUS METAILIOB OT
TeMieparypbl. CBEpXIIPOBOIUMOCTD

60

DIIeKTpUUECKH TOK B BaKyyMe.
CBOICTBA 2JIEKTPOHHBIX ITy4YKOB

61

[TonynpoBOIHUKH, UX COOCTBEHHAS U
HnpuMecHast poBoauMocTb. CBoiicTBa
p—n-nepexona. ITomynpoBoaHukoBsie

Bubmuoreka IIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

puOOpPHI

DIEKTPUYECKUI TOK B PaCTBOpax U

2 paciiaBax 3JI€KTPOJIUTOB. 1 Bbu6nuorexa [JOK
DNEKTPOIUTHYECKAS] TUCCOLUAIIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTpUYECKUl TOK B razax.

63 CaMOCTOSTEIbHBIN 1 | bubmmorexa [JOK
HECaMOCTOSITENIbHBIN pa3psal. MoHus. https://m.edsoo.ru/ff0c84ae
ITnasma
DneKkTpudyeckue Mpuoopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE | bubmmorexa [JOK
npuMeHeHue. [IpaBuna TexHUKH https://m.edsoo.ru/ff0c86fc
6€301acHOCTH

65 O6o006maromuii ypok ! bubnuorexa [JOK
«DIEeKTPOIMHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbnas pabota o teme

66 «Onextpocraruka. [locTOSHHBIHI 1 bubnuorexa [JOK
3JeKTpUuecKuil Tok. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»

67 PesepsHblii ypok. KonTponbHas | bubanorexa HOK
pabora o Teme "DnekTpoaHaAMUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O000marOnmii ypok | bubmmorexa [JOK
o reMam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I1O 68
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11 KUIACC

KosnyecTBo yacos DJIeKTPOHHBIE
Ne Jdara nugposbie
n/n Tema ypoka Bcero Konrporbie | - paktirieckie u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI pecypent
[TocTossHHBIE MarHUTHI U UX

1 B3auMo/IeiicTBHE. MarHUTHOE MOJIE. | bubmuoreka [IOK
Bekxtop MarHuTHON MHAYKUUH. JInHUN https://m.edsoo.ru/ff0c9778
MarHuTHON WHIYKITUU
MarHuTHOE 110J1€ IPOBOIHUKA C

) ToKkoM. OnbIT DpcTena. | bubnmoreka LHOK
B3anmMopeiicTBre TPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopnas padota «M3yuenue | | bubmmorexa LIOK
MAarHUTHOTO TOJISl KATYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBHE MarHUTHOTO TOJIA HA
IIPOBOAHUK ¢ TOKOM. Cria Amiiepa.

4 JlaGopatopHnas paboTa | | bubmmorexa [IOK
«HccnenoBanue neiicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM»

JleiicTBE MarHUTHOTO TIOJISI HAa

5 JBIKYIIYIOCS 3apSyKEHHYIO YacTHILY. | bubnuoreka [JOK
Cuna Jlopenma. Pabota cuisl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexTpomMaruuTHas MHIyKIus. [ToTok |

BEKTOpa MarHUTHOM MHAYKIMH. D/1C



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

MHAYKLIHU. 3aKOH 3JIEKTPOMarHUTHOM
uHaykuun dapazes

JlaGopaTopnas paboTa
«HccnenoBanue siBIeHUS

3J€KTPOMArHUTHON MHAYKLIUI

bubmuoreka [IOK
https://m.edsoo.ru/ff0cal 50

NuaykTuBHOCTE. SIBIeHUE
camonHaykuuu. 3J1C caMOMHAYKLIUN.
DHeprusi MAarHUTHOT'O TOJISI KATYILIKH C
TOKOM. DJIEKTPOMarHuTHOE TI0JIe

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

TexHn4yeckue yCTpoiucTBa U UX
IPUMEHEHHUE: IOCTOSHHBIE MAarHUTBHI,
IEKTPOMArHUTBHI, 3JIEKTPOABUTATENb,
YCKOPHTEIH 3JIEMEHTAPHBIX YaCTHII,
MHIYKLIHUOHHAs Me4Yb

10

O6o0maronwmit ypok «MaraHutHoe
nosie. DJIEKTPOMArHUTHAsT UHIYKLHUS»

bubmoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbnas paboTa o reme
«MarnurtHoe noe.
DNEeKTPOMArHUTHAsI UHIYKLIHSD

bubmoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CB0OO/1HBIE MEXaHUYECKHE
kosiebanus. ["apmonnyeckue
KosiebaHus. Y paBHEHHUE
rapMOHHYECKHUX KOJIeOaHUH.
I[1peBpamieHne SHEPrun

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

13

JlaGopaTopnas paboTa
«HccnegoBanue 3aBUCUMOCTH
reproja MaJlbIX KoJeOaHui Ipy3a Ha
HUTH OT JIJTMHBI HUTH U MacChI TPy3a»



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

14

Koneb6atenbusiii kouTyp. CBOOOAHBIC
AJIEKTPOMAarHUTHBIEC KOJICOAHUS B
uieaJbHOM KojieOaTelbHOM KOHTYpE.
AHaIOrust MeX/1y MEXaHUYeCKUMH U
AIIEKTPOMArHUTHBIMU KOJICOaHUSMU

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

15

®opmyina Tomcona. 3akoH
COXpaHEHUS SHEPTHH B UICATBHOM
K0JIeOaTeNbHOM KOHTYpe

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

16

ITpencraBieHne O 3aTyXaOMIHX
KoyieOaHusAX. BeIHYKICHHBIE
MexXaHuveckne Kojiebannsa. PezonaHc.
BbIHYKICHHBIE 2JIEKTPOMarHuTHbIE
KoJiebaHus

bubmoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsiit Tok. CuHYCOUTATBHBINA
MepeMEeHHbIN TOK. MOITHOCTh
MEPEMEHHOr0 TOKa. AMIUTUTYTHOE U
JENCTBYIOLIEE 3HAUYEHUE CUIIBI TOKA U

HaIlpsKEHUS

bubmoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Ipoussoactso,
nepeaaya u noTpedieHue
JIEKTPUYECKOH SHEPTUH

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHUE JIEKTPUUECKOTO 3BOHKA,
reHepaTopa IIepeMEeHHOI0 TOKa,
JIMHHN 3JIeKTponepenad

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

20

DKOJIOTUYECKHUE PUCKU HPH
MIPOU3BOICTBE IEKTPOIHEPTUU.
Kynbrypa ucnonszoBanus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

QJICKTPOSHCPIuu B HOBCGI[HGBHOI\/’I
KHU3HHU

MexaHu4uecKue BOJIHBI, YCJIOBU
pacnpoctpanenus. [lepuoa. CkopocTb

bubmuoreka LIOK

21
pacIpoCTpaHEHUA U JJIMHA BOJIHBL. https://m.edsoo.ru/ff0ccas4
[Tonepeunblie 1 MPOJOIBHBIE BOJIHBI
2 3Byk. CkopocTh 3ByKa. | pOMKOCTH bubmmorexa [IOK
3ByKa. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHbIE BOJIHBI, UX
23 cBoiicTBa U ckopocth. lllkana brbamorexa LOK
POCTD- https://m.edsoo.ru/ff0ccfe)
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIBI paAuOCBsI3H U
24 TeneBueHus. Pa3BuTtue cpencrs
cBs3u. Paguonokanus
75 KonTtponbras padota «Konebanus u bubmmorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpsimonuHeiHOe pacpocTpaHeHHe
26 CBETa B OJIHOPOJIHOM cpeie. bubmmorexa [IOK
ToueuHbIil HCTOYHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeta. 3aKOHbI
bubmmoreka LIOK
27 oTpaxkeHus csera. [locrpoenue
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B MIIOCKOM 3epKajie
IIpenomiienue ceera. IlonHoe
)3 BHYTpeHHeE oTpakeHue. [IpeaenbHbIit bubnuoreka [JOK
YIoJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKEHUS
29 JlabopaTtopnas pabota «M3mepenue bubmmorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

IMoKasaTeJis NPCIIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzsl. [TocTpoenne n3o0pakeHuii B

30 nuHze. DopMyia TOHKOHN JIMH3BI bubmmorexa LIOK
+ POPMY ’ https://m.edsoo.ru/ff0cddle
VYBenuueHue TUH3bI
JlabopaTopnas paboTa
31 «HccnenoBanre CBONCTB
M300paKCHUM B IMH3aX)»
Hucnepcus cBera. CII0KHBIN COCTaB
1 oesoro ceera. L[Bet. JlabopaTopHas
pabora «Habnronenue aucnepcun
CBETa»
13 Wntepdepenuus crera. Judpaxums bubnunorexa HOK
cBeta. JludpaknuonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 Ilonepe4HOCTh CBETOBBIX BOJIH. bubmunorexa HOK
[Tonsipuzarus cBera https://m.edsoo.ru/ff0cf02e
35 OnTtuyeckue MpUOOPHI U YCTPOUCTBA U
YCIIOBUS MX 0€301MacCHOTO MPUMEHEHHS
['panuilbl TPUMEHUMOCTH
36 KJ1accuueckor MexaHuku. [locTynaTer bubauoreka [JOK
CIIeIMAIBHON TEOpUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBLHOCTHU
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3 bubmmoreka [IOK
aMeJIeHHEe BPEMEHH 1 COKpaIlleHHe
P P https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHEprusi U UMITYJIbC PENATUBUCTCKOMN
38 ac CBsi3b Macchl C dHEpruei bubsmorexa LIOK
yacTuipl. CBS3b MacChl ¢ DHEPTUCH U
P https://m.edsoo.ru/ff0cfc68
HUMITYJIECOM. DHEPTHUS TTOKOS
39 KonTtponbHas padota «OnTuka. bubnuoreka [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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OCHOBBI cnenuaabHOU TCOpUHU
OTHOCHUTCIIbHOCTH

https://m.edsoo.ru/ff0cf610

®otonbl. ®opmyna [lnanka. JHeprus

bubmuoreka LIOK

40
Y UMITyJIbC (hOTOHA https://m.edsoo.ru/ff0cfel 6
OTkpsITHE U HUCCIIEI0OBAHUE 516 ITOK
nomuoTeka
41 .0 A.T.
borospexra. Onbrrer https://m.edsoo.ru/ff0cffcd
CroneroBa
3akonsl pororddexra. YpaBHeHue
. (vb o0 P bubmmoreka LIOK
42 DitHmTelina s porodddexra.
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» gporoaddekra
Hasnenune ceera. Onpite! I1. H.
43 Jlebenera. XuMudeckoe JeiicTBre bubmorexa LIOK
AEBE. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHndyeckue ycTpoiicTBa U
44 MPAKTUYECKOe MPUMEHEHUE:
¢dotossieMeHT, HOTOAATUHK,
conHeuHas 6aTtapes, CBETOAUO/
45 Pemenwne 3agau mo reme « 3JI€MEHTHI bubmmoreka LIOK
KBAaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Mogens aroma ToMmcoHa. ONBITH
46 Pesepdopaa mo paccesHuio a-yacTu bubsmorexa LIOK
peopA P t https://m.edsoo.ru/ff0d091a
[lnanerapuas Moaenb aToMa
bubmuoreka [IOK
47 [Toctynater bopa
TYTATH BOp https://m.edsoo.ru/ff0dOafa
N3nydenue u nornomeHue GoToHOB
bubmmoreka LIOK
48 MpH TIepexo/ie aToMa C OJJHOTO YPOBHS
. https://m.edsoo.ru/ff0dOafa
SHEPTruu Ha Apyroi. Bumel cnexTpos
49 BonHoBrele cBolicTBa yacTuil. BomHbI bubauoreka [JOK
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ne bpoiinsa. KopnyckynapHo-
BOJIHOBOM yanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3TyYeHHe

https://m.edsoo.ru/ff0d0ca8

50

OTkpbITHE pauOaKTUBHOCTH. OTIBITHI

Pesepdopaa o onpeneneHuo cocraBa

PAaauOAKTUBHOTO U3JIYUCHUS

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

51

CaoiicTBa anb(a-, 6eta-, raMma-
n3ny4eHus. Brusaue
PaAMOAaKTUBHOCTH HA JKUBBIC
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U HEIUTPOHA.
Uzotombl. Anbda-pacnan.

DIIeKTPOHHBIN U MO3UTPOHHBIN OeTa-

pacmoan. raMMa-I/ISJ'Iy‘-IeHI/Ie

bubmoreka LIOK
https://m.edsoo.ru/ff0d1162

33

DHeprusi CBSA3U HYKJIIOHOB B SJIpe.
SAnepublie peakuuu. SnepHbiit
peaktop. [IpoGaembl, MepCEeKTUBHI,
HKOJIOTUYECKUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

OneMeHTapHble yacTulbl. OTKpBITHE
HO3UTpOHA. MeTo/Ibl HaOII0ICHUS U
pEerucTpanuu 3JeMEHTApHBIX YaCTHLI.
Kpyrastii cron «®@yHnaMeHTanbHbIe
B3auMmojeiicTeus. EnuHcTBO

(u3nUeCcKOil KapTUHBI MUPa»

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

55

Bun 3Bé3anoro Hebda. Co3e3aus,
SIpKHE 3BE3/1bI, ITIAHETHI, UX BHIUMOC
nemxenne. CollHEYHas CUCTEMA



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connue. ConHeyHasd aKTUBHOCTb.
Uctounuk snepruu ConHia u 3BE31

57

3BE31BI, NX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/IbI [JIABHOM
rocJyenoBaTeabHOCTH. BHyTpeHHee
cTpoeHue 3B€371. COBpeMEHHbIE
MPECTaBICHUS O IPOUCXOKACHUN U
sBosronuu CoHIA U 3BE3]

58

Muneunsiit [yt — Hama ["anakTuka.
[Tonoxenue u nuxenue ConHLA B
lNanakruke. 'anaktuku. YépHble
JBIPHI B sIAPAaX rajlaKTUK

59

Bcenennas. PazOeranne rajakTHK.
Teopus bonbuioro B3psiBa.
PenukToBOe nznyuenue.
MeTaranakTuka

60

Hepewennsie npobaemMbl aCTpOHOMUN

61

KonTponbHas pabora «1eMeHTbI
aCTPOHOMHUHU U aCTPOPUZUKU»

62

O6o06maromuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B DKOHOMHUYECKOMH,
TEXHOJOTMYECKOM, COLIMaIbHON U
ATUYECKOH chepax NesITeIbHOCTH
yeloBeKa

63

O6o0maromuit ypok. Ponb u MmecTo
(¢U3MKH U aCTPOHOMMHU B
COBPEMEHHOI Hay4yHOH KapTHHE MHpa

64

O6o0matomuii ypox. Poisb




¢bu3nueckoit Teopur B pOPMHUPOBAHUH
MpeICTaBICHUN 0 (HU3HIECKOM

KapTUHE MHUpa

O6o0maromuii ypok. Mecto
¢u3nuecKoil KapTUHBI MUpa B 001IEM

65 1
psIly COBPEMEHHBIX €CTeCTBEHHO-
HAy4YHBIX MPEACTABIEHUI 0 MpUpoze
66 PesepBHBIii ypok. MaraurHoe nosie. 1
DneKTpoMarHuTHash UHIyKIUS
Peseprubil ypok. Ontuka. OCHOBBI
67 CIEIMAILHOU TEOPUU 1
OTHOCUTEJIBHOCTH
P i .K .
o 9@36pHLII/I ypok. KBanroBas ¢uznka 1 BuGmorexa LIOK
JI€MEHTBI aCTPOHOMUU U
p https://m.edsoo.ru/ff0d1784
acTpou3nKu
OBLIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METO/INYECKOE OBECIIEYEHUE

OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA
VYueonnku: Msxumies ['.5., byxosnes b.b., Corckuit H.H. mox penakmueit
[TapdentbeBoit H.A. @u3uka 10 knacc. M.:
[Ipocsemenne, 2020 r.
Msxknmes I'.4., byxoBues b.b., Corckuit H.H., Hapyrun B.M. ®unsuka 11
knacc . M.: IIpocsemenue, 2020

METOINYECKHUE MATEPHUAJIbBI UIA YUYUTEJIA

[Tporpamma kypca puzuku aist 10—11 xnacco. ba3zoBerit ypoens (aBTop B.
A. KacpsHOB)

YMK «®usunka. 10 kiacc. ba3oBblii ypoOBEHb»

1. ®usuka. 10 knacc. ba3oBblil ypoBeHb. YYEOHUK CIJIEKTPOHHBIM
npuioxeHueM (aBtop B. A. KacbsiHOB).

2. ®uzuka. 10 kiacc. bazoBsiii ypoBeHb. Metoaudeckoe nocodue (aBTop B.
A. KacbsHOB).

3. ®uzuka. 10—11 kiaccel. ba3zoBelil ypoens. TeTpaab 11t 1a00paTOPHBIX
pabort (aBropsl B. A. KacesiHoB, B. A. KopoBun).

4. ®uzuka. 10—11 knaccel. bazoBslil ypoBeHb. KoMIIeKT TeTpaaeit 1is

KOHTPOJIbHBIX paboT (aBTOop B. A. KachsiHOB)

5. ®usuka. 10 knace. Jluakruyeckue KapTouku-3aaanus (aBTopel M. A.
VYmakos, K. M. Ymakos).

YMK «®usnka. 11 kimacc. ba3oBslii ypoBEHb»

1. ®usuka. 11 knacc. ba3oBblil ypoBeHb. YUEOHUK CAIEKTPOHHBIM
npuioxeHueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 11 knace. bazoBblit ypoBeHb. MeToinueckoe nocooue (aBrop B.
A. KacbsHOB).

3. ®uzuka. 10—11 kiaccel. ba3zoBelil ypoens. TeTpaab 11t 1a00paTOPHBIX
pabort (aBropsl B. A. KacesiHoB, B. A. KopoBun).

4. ®uzuka. 10—11 knaccel. bazosiii ypoBenb. Kommnekr terpaaei s
KOHTPOJBHBIX padoT (aBTOphl B. A. KacesHoB, U. B. Urpsmios).

5. ®usuka. 11 knace. Jluakruueckue KapTouku-3aaanus (aBTopel M. A.
VYmakos, K. M. Ymakos).
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
UHTEPHET

1 http://nsportal.ru - cormanpHas ceTh paOOTHUKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - pusuka B mKore.

3 http://festival.1september.ru/articles/ - hecTuBaIb MTeIArOTHICCKUAX UACH
«OTKpPBITBIA YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www fizika.ru/ - cait qyist yuutenen GU3MKUA U UX YYEHUKOB.
5 http://www.physics.ru/ - MaTepuaibsl o pu3MKe.

6 www . ege .edu.ru - mapopmMaronnbIii mopran EI'D.

7 http :// school - collection . edu . ru / - emunas komnekius [IOPoB


http://www.fizika.ru/
http://www.physics.ru/
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