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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpOBHS Ha YPOBHE CpeaHEro oOIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHUI K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c yuérom denepanbHOll pabodeil MporpaMMbl BOCTIMTAHHS |
KOHIICTIIIMU TIpenojaBanusi yuyeOHoro mnpeamera «®Puszmka» B 00pa3oBaTEIbHBIX
OpraHu3aIusaX Poccuiickoi Oenepanum, peanu3yIommx OCHOBHEIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copnepxanne mporpaMMmbl 1Mo (u3MKe HaAmMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHun ux ¢u3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOIO
nonaxona. Ilporpamma mo ¢usmke coorBerctByeT TpedoBanusim PI'OC COO
IJIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTaM
OOy4eHHs, a TAKXKE YYHUTHIBAET HEOOXOAMMOCTh pEaU3aAMU MEXIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4Ye€OHBIMH TMpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC 1IETW M3Yy4eHHs (PU3MKK HA YPOBHE CPEIHETO OOIIETO
o0pa3zoBaHus, TUIAHUPYEMbIE PE3YyJIbTaThl OCBOCHUS Kypca (DU3UKU: JIMUHOCTHEHIE,
MeTanpeIMeTHbIe, IpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYALT:

e IJTAHUPYEMBIE PE3YJIBTATHl OCBOCHHS Kypca (pu3uku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJIbTATHI 110 TOJIlaM O0yUCHHUS;

e cojepkaHue yueoHoro npeamera «Du3nkay mo rojgam o0ydeHus.

du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAaX MPUPOJbI, BHICTyMas B
KauyecTBE y4eOHOTO MpeIMeTa B MIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. [IIkoabHBIN Kypc PU3NKU — cUCTEMOOOpa3yIonii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (DU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHUM, H3ydaeMbIX XHMHCH, OHOJIOrueH,
¢usnueckoir reorpadueld W acTpoHoMuen. lMcmomp3oBaHWE W AKTHBHOE
npuMEHEeHHe (U3NYECKUX 3HAHUW  OmpeenseT XapakTep UM pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cdepe DSHEPreTHKH, TPAaHCIOPTa, OCBOCHUSA
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMHU M JPYTHUX.
N3yuenne Qu3nku BHOCUT OCHOBHOM BKJIaJd B (POPMHUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTUHBI MUpa OOydaromuxcs, B (opMHpOBaHHE yMEHUN MPUMEHSTh
HAyYHBIN METO/]I TO3HAHUS MPHU BHIMIOJTHEHUN UMHU YY€OHBIX UCCIIEOBaHUM.

B ocHOBYy kypca (usmku Ui ypoBHS CpEIHEro oomero oOpa3oBaHUS
MOJIOXKEH P WIeH, KOTOpPblE MOXKHO pacCMaTpuBaTh KakK MPUHIUILI €ro
MOCTPOCHHUS.

Hoesa yenocmnocmu. B COOTBETCTBUU C HEH KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepua U3 BCEX pa3/ieloB (PU3UKH, BKIIOYACT KaK
BOTPOCHI KJITACCHUECKOH, TaK M COBPEMEHHOUN (PU3UKH.



Hoes cenepanusayuu. B COOTBETCTBMM C HeW Mmarepuan Kypca (U3UKU
o0beaMHEH BOKPYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE€ peanuzanusi mOpeanojaraeT HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaa (U3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢busuku Cc  pa3BuTHEeM OOIIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U AKOJIOTMUECKUMHU MPOOIEMaMH.

Hoess  mnpuxnaowoit  uanpasenennocmu. Kypc ¢Gusukum mpenmnosiaraer
3HAKOMCTBO C IMUPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPUIOKEHUN
V3yUYECHHBIX TEOPUHN U 3aKOHOB.

Hoes oxonocuzayuu peanu3yeTcs MOCPEIACTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TMOCBSIIEHHBIX OKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKU M TEXHOJOTUU, a Takke OOCYXICHHS
npo0JIeM palOHAIIBHOTO MPUPOIONOIB30BAHMS U 3KOJIOTHYECKONH O0€30IaCHOCTH.

Crep:KHEBBIMHU 3JIEMEHTAMHU Kypca (PU3UMKM Ha YpOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (U3UUeckue Teopur ((popMHUpOBaAHUE MPEACTABICHUIN O
CTPYKTYpE MOCTPOCHUS (PU3UUYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX TMPEACTAaBICHUSIX O MPUPOJAE, TpaHUIAX
NPUMEHUMOCTH TEOPHH, MJIsS OIMCAaHUS €CTECTBCHHO-HAYYHBIX SBICHUUW U
IIPOIIECCOR).

CHUCTeMHO-AESITENIbHOCTHBIN TOAX0/I B Kypce (U3HKU pealu3yeTcs Mpexie
BCEro 3a CU€T OpraHM3alMy SKCIEPUMEHTATBHON NEATEIbHOCTH 00Yy4YaronIuXcsl.
Jlns  6azoBoro ypoBHS Kypca GU3MKM — 3TO MCIOJB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JAKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpBIE B mporpamme 1o (¢usuke oObEeIUHEHBI B OOIUH CIIMCOK YUYCHHYECKHUX
NPAKTUYECKUX paboT. BhIeneHne B yKa3aHHOM IMepedyHe JIabopaTopHBIX padoT,
MPOBOJAMMBIX JJIsI KOHTPOJST U  OLEHKHU, OCYIIECTBISETCS Yy4YaCTHHUKaMU
0o0pa3oBaTeIbHOTO TpOllecCa HUCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHUS U
ocHameHuss kaOmHera ¢Qusmku. Ilpm dsToM  obOecmeumBaeTcs  OBIAACHUC
00y4aromNUMHUC YMEHHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIIECIOBAHUS
3aBUCUMOCTEH (U3MYECKMX BEJIMYMH U TOCTAHOBKY OIIBITOB MO TPOBEPKE
NPEIJIO’KEHHBIX THUTIOTES.

bonpiioe BHUMaHWE yOENsSETCS pEHICHUIO PAcYETHBIX W KAaueCTBEHHBIX
3anay. Ilpu 3TOM 11t pacy€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4M C SIBHO
3aIaHHOM (PU3UYECKOIN MOJIEbIO, MTO3BOJISIONINE TPUMEHSITh N3YUEHHBIE 3aKOHbI U
3aKOHOMEPHOCTH KaK M3 OIHOr0 paszfena Kypca, TaK U WHTErpupys 3HaHHUS U3
pa3HbIX pasnenoB. /[ KadyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISTFOTCS 3aJIaHUS Ha
0o0OBbsSICHEHHE TpOTeKaHUs (U3UYECKUX SIBICHUM M TMPOLECCOB B OKpPYXKaOIIEH
KU3HU, TpeOyronie BbIOOpa (U3UYECKOM MOAENU JIA CUTyallud MPaKTHKO-
OpPHUEHTHUPOBAHHOTO XapaKTepa.



B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO€eCleueHnI0 Yy4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(U3MKKU Ha ypOBHE CpPEIHEr0 O0IIero 00pa30BaHUS JOJIKEH U3y4aThCsl B YCIOBUSIX
OPEeIMETHOro KaOuMHeTa (PU3MKU WIM B YCIOBHUSX HMHTETPUPOBAHHOIO KaOMHETa
pPEAMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (GU3UKH JOJKHO OBITh
HeoOxoauMoe JabopatopHoe OOOpyAOBaHUE Ui BBIOJIHEHUS YKa3aHHBIX B
nporpamme no (pu3nKe y4eHHYeCKUX MPaKTUYECKUX paboT M IeMOHCTPALMOHHOE
000Opy10BaHUE.

JleMoHCTpallmoHHOe 000pyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
OPUHLUUIIOM MHHUMAJIBHOM JIOCTAaTOYHOCTH M  OOECIEeYMBAET MOCTAHOBKY
NEPEUYHNCICHHBIX B MporpamMme Mo (U3MKE KIIOYEBBIX JAEMOHCTPALUN IS
UCCIIEIOBAaHUSA  M3Y4YaeMbIX SIBJIEHUHM M  NOPOLIECCOB, HSMIUPUYECKUX U
(yHIaMEHTAIBbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUN.

JIabopaTopHOoe 00OpynOBaHUE JUIsI YYEHHYECKMX MPAKTUYECKUX padoT
dopmMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECHeuMBaeTCs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamomuxca. TemMaTH4ecKue KOMILIEKThI
na0opaTopHOro OOOpPYAOBAaHUS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCMOJIb30BAaHUU AHAJIOIOBBIX M LM(POBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpaTOPUIL.

OCHOBHBIMU LIEJIAMH U3y4€HUS (PU3KUKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opMHpOBaHME HHTEpeca U CTPEMJICHHMsS OOYYaIOIUXCS K Hay4YHOMY
W3YYEHUIO MPUPOJIBI, PA3BUTHE HMX HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJI€ TO3HAHUSA U (popMUpOBaHUE
MCCJIEI0BATEIBCKOI0 OTHOILICHUS K OKPYKAIOUIUM SIBJICHUSIM;

e (opMHUpOBaHME HAay4YHOTO MHPOBO33PEHHUSI KakK pe3ysibTaTa H3Yy4EeHHUs
OCHOB CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (QopmupoBanue yMeHUNH OOBACHATH SBICHUS C HCIOJIb30BAaHUEM
(¢u3nyecKuX 3HAHUN U HAYy4YHBIX JI0Ka3aTEIbCTB;

e (opMUpOBaHME MpPEICTaBICHUN O ponu (U3UKK A Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHHne 3TUX Lened 00ecreunBaeTCsl pelieHHeM CIEeIYIOIMX 3a1a4 B

npolecce U3ydeHus Kypca (U3MKHU Ha YPOBHE CPEIHEr0 00IIEro o0pa3oBaHus:

e TIPUOOpETEHHUE CHCTEMBI 3HAHUU 00 o0Imux (bH3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUSX, BKJIFOYAS MEXaHUKY,
MOJIEKYJIApPHYIO (U3UKY, OJJIEKTPOJAMHAMUKY, KBAaHTOBYIO (U3UKY U
3JIEMEHTHI acTPO(U3HKHY;

e (opMupOBaHME YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbsicCHEHUs (U3MYECKUX SBICHUH B MNOpPUPONE W A NPUHATHUA
MPAKTUYECKUX PELICHUN B MOBCEHEBHOM KU3HU;



e OCBOCHHME CIOCOOOB pEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3udYecKo MOENbIo, 3aaad, IOAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3qanue (pu3nUecKoit MOJICIIH, aICKBATHOM YCIIOBHSM 3aJ1a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB U MPUHIMIIOB JNEUCTBUA TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO
cpenys;

e OBJAJCHHE METOJAaMHM CaMOCTOSATEIBLHOI'O IUIAHWPOBAHUS U TMPOBEIACHUS
(bU3UYECKUX SKCIEPUMEHTOB, aHallu3a W WHTEpHpeTanuu uH(opMaimm,
OTpeJIeTICHUs] IOCTOBEPHOCTHU MOJTYYEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCJIOBHM ISl PA3BUTUS YMEHUU IMPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha wusyuenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpEAHEro OOIIETro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEN0), B
11 kimacce — 68 gacoB (2 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamMmme 1o (U3MKE TIepeueHb JabopaTOpPHBIX U
NPaKTUUYECKUX paldOT SBISETCS PEKOMEHJIOBAHHBIM, YYUTENb JEJacT BBHIOOP
NPOBEJICHUST JIa0OPaTOPHBIX pPabOT M OMBITOB C YYETOM HHIMBUIYAIbHBIX
0COOCHHOCTEH 00yJarOIUXCHI.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®u3nka v MeTOAbl HAYYHOT'0 NIO3HAHMA

®usuka — Hayka o npupoxe. HaydHble MeTOABI IO3HAHUA OKPYKAIOLIErO
mupa. Poib JKCnepuMeHTa M TEOpUM B MpOLECCE II03HAHUA IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

MopnenupoBanue (U3MYECKUX SBJICHUNA M TpoueccoB. HayuHble rumotesbl.
®du3nuecKre 3aKOHbI U TEOpPHUH. ['paHUIbl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOPpMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble ©U IHU(PPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

MexaHnnueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKEHHUS.
Cuctema otcuéra. TpaekTopus.

[Tepemeriienne, CKOpoCTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOpEHHE MaTepuajbHOM TOYKHM, WX MPOEKIMH Ha OCU CHCTEMbI KOOpJWHAT.
CroxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJMHEHHOE IBMXKeHue. | 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHS, IyTH U MEepEeMEIICHUS
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuuennoe nBwkeHune. JI[BWKEHME  MaTEpHaJIbHOM TOYKH MO
OKPYHOCTH C IMOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, TUHEUHAS
ckopocTh. [lepuona u yactora obpamienus. [{leHTpocTpeMuTeIpHOE YCKOpPEHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHUIOMETD,
JBI)KEHHUE CHAPSIO0B, LIEMTHBIE U PEMEHHBIE TTepeaavu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B PA3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OpOIIEHHOIO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaICHHUS.



Hanpagnenue ckopocTy pu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3ydueHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIEJIBIO ONPEAEIICHU MIHOBEHHOMU
CKOpOCTH.

HccnenoBaHne COOTHOIIECHHUS MEXAY NYTSIMH, MPOHICHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE MPOMEXKYTKH BPEMEHH I[IPU PABHOYCKOPEHHOM
JIBUKCHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydeHne NBUKEHHS IapUKa B BA3KOW KUIKOCTH.

N3yuenne nBmxeHus Teia, OpOIIeHHOr0 TOPU3OHTANIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCcTH  [anmunes. IlepBwii  3akoH  HproTtoHa.
HNuepuumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unmu cui. Bropoit 3akoH HeroToHa
JUISl MaTepuaabHOM TOUku. Tpetuil 3akoH HproToHA 111 MaTepHAIbHBIX TOYEK.

3akon BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBasi kocMmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoibxkeHus, kauenus ). Cuma tpenusi. Cyxoe
Tpenue. Cuiia TpeHus CKOJbXEHUs U cujia TpeHus nokos. Koadduiment tpenus.
Cuna conpoTUBIICHUS NIPU IBUKEHUU TEJA B KUJKOCTH WU rase.

[TocTynarensHOE U BpallaTelbHOE JIBHKEHHUE a0COIOTHO TBEPAOTO TeNa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauleHus. Ilmeuo cunbl. YcnoBus
paBHOBECUSA TBEPAOrO TENA.

TexHuuecKkne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOAUIUITHUKH,
JIBU)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpIMN.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAedopMaIiii.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MaJICHHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbXEHUS.

YcioBust paBHOBeCHS TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPe3HOBOM 00pasile, OT ux AehopMaluu.

HccnenoBanne yclioBHM pPaBHOBECHS TBEPAOrO TENA, HUMEIOLIETO OCh
BpAILICHUS.



Tema 3. 3akonvl coXpaneHus 6 mexaHuKe

Nmnynse MarepuanbHOM TOYKM (Tena), CUCTEMbl MaTepHAIbHBIX TOYEK.
Nmnynbe cuiibl 1 U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHHUS HMMITYJIbCa.
PeakTuBHOE ABMKEHUE.

Pabota criibl. MOIIHOCTE CHIIEL.

Kunernueckas sHepruss MarepualbHOM TOYKH. TeopeMa 00 H3MEHCHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEprusl. [ToreHumnanbHas DHEPrus yIpyro
neopMUpOBaHHOW  TIpykuHBL.  [loTeHIManbHass dSHeprus Tena  BOJU3HU
MOBEPXHOCTH 3EMIIH.

IToTreHuanbHbIC u HEIMOTCHIIMAIbHEIC CHIIBL. CBs13b paboThI
HEMOTCHIUAIBHBIX CHJI C M3MEHEHUEM MEXAHWYECKOW SHEPTrUM CUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckre yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCa.

PeaxkTuBHOE ABMKEHUE.

[Tepexoa MOTEHIMATBHON YHEPTUHN B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHuvie pabomuol

N3ydenne abCOMIOTHO HEYNPYTroro yjaapa ¢ IMOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanue cBsi3M pabOThl CUJIBI ¢ UBMEHEHUEM MEXaHUYECKOW YHEPTruut
TeJla Ha IPUMeEpPE PaCTSIKEHUST PESUHOBOIO KI'yTa.

Paznen 3. Mosekyasipuast Gu3nka U TEPMOJAMHAMHMKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIEC TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUU U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBuwxkeHue. duddys3usa. Xapaktep ABUKEHUS WU
B3aUMOJECHCTBUS YacTUIL] BeniectBa. MoOJenu CTPOEHHs Ta3o0B, XUIAKOCTEH U
TBEPJIBIX TENI M OOBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeeid. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosiHaas ABoraapo.

TemoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp
Lenbcus.

Mopens  wunpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHHM HJEAbHOro rasza. AOCONIOTHas TeMmIiiepaTypa Kak mepa
CpEIHEM KWUHETUYECKOW DSHEPruy TEIUIOBOrO JABWKEHMS vacTtull rasa. lllkana
temneparyp KenpBuHa. 1'a3oBbie 3akoHbl. YpaBHeHue MeHnneneeBa—Kianeipona.
3akon JlanbroHa. M3omponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM



BenlecTBa. ['paduueckoe mnpencTaBieHne H3OMPOIECCOB: H30TEPMA, H30X0pa,
n3obapa.

TexHu4yeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHHUIA.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mogens OpOyHOBCKOT'O JABUKEHUS.

Mogenp onsita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUSI.

Mogens, MILUTIOCTPUPYIOIIAs IPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPaBHEHUE COCTOSIHHUS HACAIBHOTO rasa,
U30IIPOLECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Onpenenenne Maccbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

WccnenoBanre 3aBUCUMOCTH MEX]ly TapaAMETPAMH COCTOSIHUSL Pa3pEKEHHOT O
rasa.

Tema 2. Ocnogebl mepmoouHamuxu

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEpPrusi TEPMOIUHAMHUYECKOU
CUCTEMBI U coco0bI €€ n3meHenus. KonnuectBo TemnoTel U padbota. BHyTpeHHss
SHEprus  OAHOATOMHOIO  MJAEAJbHOro  rasza. Buuael  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3TyUyeHUE. Y IeJbHasl TeIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TeIionepeaaye.

[TonsiTue 00 anuabatHoM mpouecce. IlepBblli 3aKOH TEPMOJIWHAMMKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJIMHAMHUKHU K u3ompoleccaMm. ['paduueckas
UHTEpIpeTalus padboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TermoBele  MamuHbl.  [IpUHIUMNBL ~ OEWCTBHS — TEIUIOBBIX — MAIIHH.
[IpeoOpa3zoBaHus SHEPruM B TEIUIOBbIX MamnHax. Kodp@ulMeHT Mone3Horo
nercTBus TermoBod MammHbL. [lukn KapHo m ero kodduimeHT mosie3Horo
JENCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETIOIHEPTETUKH.

TexHudyeckre YCTPONUCTBA M TMPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOIUIBHUK, KOHJIUIIUOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH JHEpruy Teja MPH COBEPIICHUH PaOOTHI: BHUIET
npoOKu u3 OYTBUIKK MOJ| JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUI€OAEeMOHCTpaIIu).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tena NpH TEIIoNepeaaye.



OnpIT 1Mo aauabaTHOMY pacCHIMPEHUI0 BO37AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOHHBI, ABUTATENSI BHYTPEHHEr0 CrOPaHHUs, PEAKTUBHOTO
JIBUTATENSL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3mepeHune yaenbHOl TEMI0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeuwjecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHneHcarusi. Mcnapenue u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHASA BJIAXHOCTh BO31yxa. HachklllleHHBIM Tap. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucranmnuueckue u amopdHbie Tena. AHU30TPOINUS CBOMCTB
kpuctamioB. Kuakue kpuctauibl. CoBpemeHHble Marepuanbl. [lnaBnenune u
KpUCTaiu3aus. Y nenpHas Tersiora miasieHus. Cyonumanus.

VYpaBHeHue TeroBoro danaHca.

TexHuueckne YCTpOWCTBA W IPAKTUYECKOE MPUMEHEHHE. TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHU IMOJYUYECHHUS] COBPEMEHHBIX MaTEpHUaoB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoliCTBa HACBIIIEHHBIX TAPOB.

Kurnienue npy noHM>KEHHOM JaBJICHUU.

CriocoObl u3MepeHus BIaKHOCTH.

HaGntonenune HarpeBanus u MjiaBjieHUs] KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mepeHne 0THOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pasznea 4. DinekrpoauHamMuka

Tema 1. dnexkmpocmamuxa

DJIeKTpU3aums Tell. ODJIEKTpUYECKHi 3apsia. JlBa BHIAa DIEKTPUUYECKHX
3apsaoB. [IpoBONHWKHM, OUAIEKTPUKU W TOJYIPOBOJHHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuyHblil aneKTpuyecKuil 3aps.
Onekrpuueckoe rmnone. Hanpsok€HHOCTh  dnekTpuueckoro  mois.  [IpuHiun
CYIIEPHO3ULIUMN DIIEKTPUUYECKUX MMOJIEH. JIMHMM HanpsiKEHHOCTH JJIEKTPUUECKOrO
OJIAL.

Pabora cmnm  amekTpocratrmdeckoro  mosisg.  Ilorennman.  PasHocTh
NOTECHIMANOB. [IpOBONHUMKM W JHMAJIEKTPUKKA B JJIEKTPOCTATUYECKOM  IIOJIE.
JluanekTpuyeckas NpOHULAEMOCTb.

OnexktpoéMkocTb. KoHaeHcaTop. DNEKTPOEMKOCTh TUIOCKOI0 KOHAEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAeHCaTopa.



TexHuueckre yCTpPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: DIEKTPOCKOI,
AIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHUE JJIEKTPOIPHUOOPOB,
KOHJIEHCATOP, KONMPOBAJIBHBIN anliapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IIPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIM3TIEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTOpa OT IUIOIIAIH
IJTACTHH, PACCTOSHUS MEXKIY HUMHU U TUAJIEKTPUUECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopA.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3mepenne 2nekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toxku é paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. ITocTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 11 y9acTKa LETH.

DIJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIbHOE COIPOTHUBIICHUE BENIECTBA.
[TocnenoBaTenbHOE, TapajlieNbHOE, CMEIIAHHOE COEIUHEHUE TTPOBOIHUKOB.

PaGora osnmexktpuueckoro Toka. 3akoH Jkoyns—Jlenma. MomHOCTh
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABMKYIIASI CHJIA M BHYTPEHHEE COMNPOTUBICHUE HWCTOYHHMKA TOKA.
3akon Oma 11 MOJTHOM (3aMKHYTO#) 35iekTpudeckoi 1enu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs] ~ MPOBOAMMOCTh  TBEPJABIX  METAVIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAILJIOB OT TeMIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DIIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOaHUKMY. CobcTBeHHas U pUMeCHast IPOBOIMMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE IPHOOPHI.

ONEeKTpUYECKUM TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIMTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALNS. DJIEKTPOIH3.

OnekTpuueckuii TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOATEIbHBIN
pa3psa. Monuus. [Inazma.

TexHuueckne YCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: aMIepMETP,
BOJILTMETP, pEOCTaT, HCTOYHHMKU TOKA, OJJIEKTpPOHArpeBaTelibHble MPUOOpHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMHUCTOPHI U (POTOPE3IUCTOPHI, MOTYIPOBOTHUKOBBIHN U0/, TabBaHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HANPSIAKEHHUS.



3aBUCUMOCTh CONPOTUBIICHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JJIUHBI,
IUTOLIA/IH TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipsamoe w3MepeHne dIeKTpOABMXKyIIeH cuibl. KopoTkoe 3amMbIkaHue
raJlbBAaHUYECKOr' 0 3JIEMEHTA U OIIEHKAa BHYTPEHHET O CONPOTUBJICHUSI.

3aBUCUMOCTB COIPOTHUBIICHHSI METAJJIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psia v MPOBOJUMOCTb BO3/1yXa.

OIHOCTOPOHHSSI MPOBOAUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3y4yeHue CMEMaHHOro COEUHEHUS PE3UCTOPOB.

N3mepenne 3MeKTpOoABMKYIIEH CUJIbI UICTOYHUKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habumronenue snektponusa.

MexnpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usnuku 0a3oBoro ypoBHs B 10 kiacce ocylIecTBISIETCS C
Y4ETOM COACPKATENBbHBIX MEXIPEAMETHBIX CBA3EH € KypCcaMH MAaTEMAaTHKH,
OMOJIOrMH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumnores3a, (U3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HaOII0IEHNE, IKCIIEPUMEHT, MOJEINPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMBl ypaBHEHUH, JuHEWHas QyHKIMS,
napaloua, rurnepoosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexaHuueckoe JIBWKEHUE B KMBOW mpupoze, Auddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEpPENAUH, TEIIOBOE PABHOBECHE),
ANEKTPUUECKUE SIBJICHUS B dKUBOUM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsI Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEIN, KUIKOCTEH H
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJIOB, 3JIEKTPOJUTHYECKAs IUCCOLUALNS,
raJbBaHUKA.

l'eoepaghus: BNaXXHOCTb BO3/lyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE IBUKEHUN C HCIIONB30BAHUEM MEXaHU3MOB,
y4€T TpEeHHs] B TEXHUKE, MOAIIUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUS
UMIIyJbCa B TEXHHMKE (pakera, BOAOMET W JApPYrue), ABUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOMHA, OBITOBOM XOJOIMUIbHUK, KOHIUIMOHEP, TEXHOIOTUU
IOJyYEHHsSI COBPEMEHHBIX MAaTEpHAIOB, B TOM YHCJIE HAHOMAaTe€pUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPOIpPUOOPOB,
KCEpOKC, CTPYHHBIH IPUHTED, AJIEKTpOHArpeBaTelIbHbIE npuOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.



11 KJIACC

Pasznen 4. DinekTrpoauHaMuKka

Tema 3. Mazcnummnoe nojie. I1eKmMpoOMaZHUMHAA UHOYKYUS

[TocTossHHBIE ~ MarHuThl.  B3auMonaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bekrop MarHuTHOM uWHAaykuuu. I[IpuHoun cyneprno3uunuu
MAarHuTHBIX MOJeH. JINHMM MarHUTHOM MHAyKUuW. KapTuHa NWMHUN MarHuTHOU
WHIYKLIHH MOJIS MIOCTOSHHBIX MAarHUTOB.

MaruutHOe T10JI€ TMPOBOJHMKA C TOKOM. KapTuHa JHMHUN WHIYKUHUU
MAarHuTHOI'O IOJs JIMHHOIO IPSIMOTO IMPOBOJHMKA M 3aMKHYTOI'O KOJBLEBOI'O
IPOBOJHUKA, KaTyIIKHU ¢ TOKoM. OnbIT Opcrena. BzaumopaeiicTBue MpoBOIHUKOB C
TOKOM.

Cuita Amniepa, €€ MOIYJIb U HaIllpaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. [[BrkeHHE 3apsiKEHHOM YacTHUIIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel Jlopenua.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKIUU. IlOoTOK BEKkTOpa MarHUTHOU
UHIAYKUUHW. OJEKTPOABIKYLIAsA CWIA WHAYKUMH. 3aKOH 3JIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe asnekrpuyeckoe Tmosie. DIEKTPOABMXKYIIAsd CWJIA HHAYKUIHA B
IIPOBOJIHMKE, JIBWKYLIEMCS MOCTYIATENIbHO B OJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenna.

NHAYKTUBHOCTh.  SIBIIEGHME CAaMOMHAYKUMHU. OJEKTPOABMXKYIIAs  cuja
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJI KATYIIKH C TOKOM.

DJIEKTPOMATrHUTHOE TOJIE.

TexHu4yeckue YCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHE: IIOCTOSHHBIE
MAarHuThbl, JJEKTPOMArHUTBI, JJEKTPOABUTATENb, YCKOPUTEIN DJIEMEHTapHBIX
YacTUL, UHAYKIIMOHHAS NI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O My4YKa MAarHUTHBIM ITOJIEM.

JInHWY MHIYKIIMY MAarHUTHOTO TOJIS.

B3aumoperictBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevicrBue cuibl JIOpeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBNeHHE PEKTPOMAarHUTHOW UHIYKIUU.

[Ipasuno Jlenua.

3aBACHMOCTB JJIEKTPOJABWKYILIEW CHIIBI UHAYKIIMM OT CKOPOCTHM W3MEHEHUS
MAarHUTHOT'O MOTOKA.

SIBneHne CaMOMHAYKIUH.



Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydyeHrne MarHuTHOr O oIS KaTYIIKU C TOKOM.

HccnenoBanne 1ercTBUSA MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON MHIYKIIAU.

Pa3gea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUMHbIE KO1EOAHUSA

Konebarenbnas  cucrtema.  CBOOOIHBIE  MEXaHUYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. [lepuon, wacrora, ammunryaa u ($aza KoieOaHUH.
[Ipy:XuHHBIN MasTHUK. MaTreMaTH4eCKU MAasTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosnebanuit. [IpeBpaiiieHre sHEpruy NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiit  koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCATBHOM KOJ€0AaTebHOM KOHType. AHAJIOrus MEXIy MEXaHHUYECKUMHU U
ANIEKTPOMarHuTHIMU KojebanusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUu B UJI€ATHbHOM KO0JIe0ATEIHbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaroumx KoyueOaHUsAX. BbIHYKEHHbIE MEXaHUYECKUE
kosiebanus. Pesonanc. BeiHyXI€HHBIE 371€KTPOMarHuTHbIE KOJIeOaHusI.

Ilepemennsblii  TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIUTYAHOE€ W JEWUCTBYIOIEE 3HAYEHUE CHUJIbI TOKa H
HAIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE DIEKTPUIECKOM
SHEPrur. DKOJOTMYECKHE PUCKH MPHU MPOU3BOACTBE 3IeKTporHepruu. KymbTypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUHU B MOBCETHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA MU MNPAKTUYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JJMHUM JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoieOAaTeNnbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTEeMaTH4YECKUN MasiTHUK ).

Hab6mronenue 3aTyxaromux KoneOaHmi.

HccnenoBanne CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

HaGntonenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUsI.

OcuummiorpaMMsl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHS] OT BPEMEHM) ISl
AJIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3onanc mnpu mocienoBaTeNbHOM COEIMHEHUU PE3UCTOpPA, KaTyLIKH
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Mognens TMHUM 3JIEKTpONepeIayn.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

HccnenoBanue 3aBUCMMOCTH MEpPUOJa MalbIX KOJieOaHUH rpy3a Ha HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.



WccnenoBanre MepeMEHHOro ToKa B LeNM W3  IOCIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexannueckue BOJIHBI, yCiaoBUS pacnpoctpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJHBL. [lomepeyHble W TPOJOJIbHBIE BOJHBI
Nutepdepenius u audpaxkiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TeMOp 3ByKa.

DNeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3TYyYEHHUS 3JIEKTPOMArHUTHBIX BOJH.
B3aumuas opuenranus BektopoB E, B, V B anekrpomaruutHoii BoiaHe. CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHHE, MOJsipru3anus, Au(pakuus,
uHTeppepeHuus. CKOpocTh MEKTPOMArHUTHBIX BOJIH.

[IIkana 35eKTpOMarHuTHBIX BOJH. [IprMeHeHHe 3J1eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMTBI paguOCBSI3U U TeNEeBUACHUS. Pannonokanus.

DIIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckne ycTpoOiiCTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBAs JUArHOCTHMKAa B TEXHHKE W MEIUIIMHE, paaap,
paauonpuéMHUK, TeIEeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

Habumronienue otrpakeHust ¥ NpenoMIeHUs MEXaHUUECKHUX BOJIH.

Habntonenue nnrepdepenunn u qudpakiini MEXaHUYECKHUX BOJIH.

3BYKOBOM PE30HAHC.

Halntonenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aAMIUIUTYAOU H
94acCTOTOM KOJIEOAHUIA.

HccnenoBanre  CBOMCTB — DJIEKTPOMAarHUTHBIX  BOJIH: OTpa)keHHeE,
npesioMIIeHUE, Mossipu3anus, Judpakuus, UHTephepeHITus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHElHOE pacnpoCTpaHEHUE CBETa B
onHOpoaHOM cpene. JIyd cBera. TOUEUHBIN HCTOYHUK CBETA.

OTtpaxkenue cBera. 3akoHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zodpaxeHuit B
IJIOCKOM 3€pKaJie.

[Ipenomienue ceeta. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOMIOTHBIN MMOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yros IOJIHOTO
BHYTPEHHETO OTPAYKEHHUSI.

Hucnepcust ceera. CinoxHbIi coctaB Oenoro cseta. Lser.

CobOuparomiue u pacceuBatromve JuH3bl. ToHkas nuH3a. DokycHoe
paccTOsIHUE W ONTHYEcKas cuja TOHKOM JuH3bl. IlocTpoeHue wn3oOpaxkeHuil B
coOuparolux U paccenBarolux JuH3ax. Dopmylia TOHKOW JUH3BI. Y BelIUYEHUE,
JTaBaeMoe JTUH30M.



[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON OTNITUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHble HCTOYHHKH.
VYcnoBust HaOMIOIEHWS MaKCMMyMOB M MHUHHUMYMOB B UWHTEp(EpPEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakus cBera. JudpakiuuonHas pemérka. YcloBUe HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM NAJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUuGPaKIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: OYKH, JIYIa,
doroamnmapaT, NPOEKIIMOHHBIN ammapaT, MHKPOCKOI, TEJIeCKOI, BOJIOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsaMOonuHEHOE pPACHpPOCTPAHEHUE, OTPAKEHUE M MPEJIOMIIEHUE CBETA.
OnTtuyeckue mpruOOopkl.

[TonmHOE BHyTpeHHEE OTpakeHne. Mozellb CBETOBOJA.

HccnenoBanue cBOMCTB N300paxeHUil B JIMH3AX.

Mopenu MuKpocKomna, TeJIECKOna.

Hab6monenue natepdepeHnum ceera.

Habmonenune nudpakiuu ceera.

Habmonenue nucnepcuu cBera.

[TonyudeHnue ciekTpa ¢ MOMOMIbIO PU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Ha0nronenue nonsipuzannu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mepenune nokaszaTesns NpeaoMIIeHHs CTEKIIA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Habmronenue nucnepcuu cBera.

Pa3nes 6. OCHOBBI ClIEIUAJIBLHON TEOPUH OTHOCHTEIbHOCTH

I'panunpl  OpUMEHUMOCTHM  KIIAcCMYeCKOoM  MmexaHuku.  [locTynatsel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOZYJIS CKOPOCTH
CBETA B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DWHILITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHNE BPEMEHU M COKPAILECHUE
JUTAHBL.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBsi3b MaccChl ¢ SHEPrued U UMIYJILCOM PEISTUBUCTCKON YaCTHUIIBl. JDHEPrus
MTOKOSI.

Pazgen 7. KBantoBas ¢pusuka
Tema 1. Inemenmol K6anHmoeoii ONMUKU



®doronsl. ®opmyna [Tnanka cBs3u 3HEPTUM (HOTOHA C €r0 YACTOTON. DHEPTHS
¥ UMITYJIbC (POTOHA.
OtkpeiTue u uccnenoanue Gororddexra. Onwitel A. I'. CroneroBa. 3akoHBI

dorordpdexra. YpaBHenue ODuHmTeitHa A1 dporoddpdexra. «KpacHas rpaHuna»
dbotorddekra.

JaBnenue ceera. OnwiTel I1. H. JIleGenena.
XHUMHUYECKOE JEUCTBUE CBETA.
TexHudyeckre yCTpOWCTBA M NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTonaTumk, comHeyHas 6arapesi, CBETOANO/I.
Jlemoncmpayuu
®dotod(PpdheKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIACTHHOM.
NccnenoBanue 3akoHOB BHEHIHEro (poTodddekra.
CBeToauon.
Conneunas Oartapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OnbiTel Pe3epdopnia mo paccesHuio 0 -4acTHII.
[Inanerapnas mopenbs aroma. [locrynatel bopa. M3nydeHne u morionieHue
(GOTOHOB TpU Mepexojie aToMa C OJHOI0 YPOBHS SHEPrHMM Ha Jpyroi. Bumisl
criekTpoB. CIIEKTp YpOBHEH SHEPIUU aTOMa BOAOPOAA.
BonnoBsie cBoiicTBa yactull. Bonnsl e bpoitis. KopryckynsipHO-BOTHOBOM
TyaJIA3M.
CHOHTaHHOE U BBIHYKJIEHHOE U31y4YCHHE.
TexHu4yeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITbIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
Habmonenue TMHENYaThIX CIIEKTPOB U3JTYUCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol
Habmronenue nuHeRYaTOro crekTpa.
Tema 3. Amommnoe a0po
DKCIEPUMEHTBI, TOKA3bIBAIOIINE CJOKHOCTh CTPOCHHS siapa. OTKpbITHE
pagunoakTuBHOCTH.  OmbITel  Pesepdopma mo  ompeneneHuro  cocTaBa
paauoakTUBHOro u3iydyeHus. ColictBa anbda-, Oera-, ramMma-u3JIy4CHHUS.
Bisinue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHass monens siapa ['eiizenGepra—
NBanenko. 3apsn siapa. MaccoBoe unciio sigpa. M30Tomnsl.
Anbpa-pacnaa. DIEKTpOHHBIM UM TO3UTPOHHBIM Oera-pacman. ['amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.
DHeprusi CBsI3M HYKJIOHOB B siipe. Saepubie cuibl. [ledekT maccsl sapa.



SnepHble peakuuu. JlesieHue u cCUHTE3 SA€EP.

Anepusiii peaktop. TepmosnepHbiii cuHTe3. [IpoGiemMbl W TEpPCHIEKTHUBBI
AJIEPHOM SHEPTETUKU. DKOJIOTMYECKHUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DneMeHTapHbIe YacTULBL. OTKPBITHE TO3UTPOHA.

MeTtonbl HAaOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHII.

®dyHaamMeHTaIbHble B3aUMOAeHCTBU. EqUHCTBO (hr3nuecKoil KapTHHBI MUpa.

TexHu4yeckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: NO3UMETP, KaMmepa
Bunbcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéT4YMK MOHU3NPYIOIINX YaCTHLL.

Vuenuueckuii sxcnepumenm, nabopamophuie pabomoi

HccnenoBanue TpeKoB YyacTull (M0 TOTOBBIM (OTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH

DTarnsl pa3BUTHUS aCTpoHOMUU. [[puKkinagHoe U MUPOBO33PEHUECKOE 3HAUECHUE
aACTPOHOMMH.

Bun 3Bénnoro nHeba. Co3Be3ausi, SipKU€ 3BE3BI, MIIAHETHI, UX BHUIAUMOE
JIBIKCHHE.

ConHeyHas cucTeMa.

Connie. ConHeuHast akTUBHOCTb. McrTounuk sHeprum CoyiHIIA U 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CHEKTpalbHBIA KJlacC —
CBETUMOCTB». 3BE31Ibl TJIABHOM ITIOCIICAOBATEILHOCTH. 3aBUCHUMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]l TJIAaBHOM MOCJIEAOBAaTEIbHOCTU. BHyTpeHHEe CTpoeHue
3BE371. COBpeMEHHbIEC MPEJACTABICHUS O MPOUCXOXKAECHUU U 3BOMoIMK CoJiHIa U
3BE3/1. DTambl KU3HH 3BE3.

Mueunsiii [Iyte — nama I'anaktuka. [lonoxenue u nBuwxkeHue CoiHUA B
lanaktuke. Tunsl ramakTuk. PaguoranakTuku U KBazapbl. YEpHBIE IBIPHI B sapax
rajlakTHK.

Bcenennas. Pacminpenne Beenennoit. 3akon Xa06a. Paz0eranue rajiakTuk.
Teopust bonbioro B3psiBa. PenukroBoe nsnyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobiieMpl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Habmronenus: HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
MPWIOKECHUM NI ONpEeeieHUs MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0o3Be3aus1 CeBEPHOro MOJyIIapUs U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon Jlynsl, miianer, Mneunoro [lytu.

O0o01maiee NOBTOPeHNE

Ponpr ¢du3ukm W acTpOHOMHHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMATLHOM M ATHYECKOM cepax AesATeTbHOCTH YCIIOBEKa, POJIb U MECTO (PU3HMKHU
¥ aCTPOHOMHUU B COBPEMEHHOW HayYHOH KapTHHE MHUPA, POJib (HU3HMUECKON TCOPUH



B (OpMUpPOBAHMM TPEJCTABICHUNA O (PU3NUECKON KapTUHE MHUPA, MECTO
¢dbusznueckoil KapTUHBI MHUpa B OOIIEM psIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUIN O IPUPOJIE.

MeknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs C
y4ETOM COJEPIKATEIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMoI0THH, XUMHH, Teorpadri U TEXHOJIOTHH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJIEHHWE, Hay4dHbId (akT, rumnore3a, ¢Gu3uyeckas BEJIMYMHA, 3aKOH,
Teopus, HaOIIOCHUE, SKCIIEPUMEHT, MOJICIIUPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YpPaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKLUMH HAa OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NPOU3BOJHBIE AJIEMEHTapHbIX (YHKIMM, TPU3HAKK TMOA00US TPEYrOJIbHHUKOB,
OTIpeIeNICHHE TUIOMIAIN TUIOCKUX PUTyp 1 00bEMa Ted.

buonocus: >nekTpudeckue SIBJICHUS B KUBOM MpUpPOJE, KoJjieOaTelbHbIC
JNBWKEHHS B JKMBOM NPUPOJE, ONTUYECKUE SBICHUS B )KMBOM MPUPOJIE, NEUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOo€HHE aTOMOB M MOJIEKYJ, KpUCTA/NIMUeCKas CTPYKTypa TBEPBIX
TeJd, MEXaHM3Mbl OOpa3OBaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPaJbHbBIN
aHaJIu3.

leoepagusa: wmarHUTHBIE TIONIOCA 3€MJIM, 3aJI€Kd MArHUTHBIX DY,
(oTOChEMKA 3€MHOI OBEPXHOCTH, MPEACKA3AHUE 3EMIIETPICEHHIA.

Texnonocusi: JMHUW BJEKTpOIepenay, TeHepaTop MEepPEeMEHHOro TOKa,
AJIEKTPOABUTATEb, WHAYKIIMOHHAS TI€4Yb, pajiap, PaJUONPUEMHHK, TEICBU30DP,
anTteHHa, teinedoH, CBY-meub, NMPOEKIIMOHHBIA ammapar, BOJOKOHHAs OITHKA,
CoJIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS YueOHOTo npeameTra «PU3uKay JOJKHBI
OTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAlIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKJICHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIMPEHHE >KU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUYaAOMIET0Cs KaK aKTUBHOT'O U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX TIPaXTAHCKOIO
o011ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIEVCTBOBATh C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh pOCCUICKOIN IpaK1aHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBE/ICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NEeATENbHOCTH YYEHOTO;

OCO3HAHHE JJUIHOTO BKJIAJa B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIKOUAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero GuU3n4ecKoil Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3InyHbIM cdepaM MNpoPecCHOHAIbHON AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCOZHAHHBIN BHIOOD
Oynymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIEC IJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTh JKOJOTMUYECKOM KYJIbTYpbl, OCO3HaHUE TJI00AJBLHOIO
XapakTepa PKOJIOTHUECKUX MpodieM;

IJIAHUPOBAHUE U OCYILECTBIEHHUE JCUCTBUM B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue OmbITa JEATeIbHOCTH HKOJOTMYECKON HaNpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTh B IPOLIECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMpENENATh IEJIU JEeATCIIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHUs] TPOOJEeMbl C y4ETOM aHajlu3a MMEIOLIUXCS
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIEATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITENbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEabHOIO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
BJIQJIETh HAYYHOU TEPMHUHOJIOTHUEH, KIFOYEBHIMU MOHATHUAMH M METOIaMHU
bu3znuecKon HAyKU;



BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B o0jactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3TuYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJAMH JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €r0
UHTEpPIpETAlli, NPeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YIEOHBIX MMPOEKTOB B 00s1acTu (husuku;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIJIBUTATh THUIIOTE3y €€ peIleHUs, HaXOAWTh apryMEHTHI IS JIOKa3aTelIbCTBa
CBOUX YTBEP)KIICHHI, 3a/1aBaTh TapaMETPhl U KPUTEPUHU PEILICHNUS;

AHAM3UPOBATh TIONYYCHHBIC B XOJAE PpCEIICHUS 3a7a4dl  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMYJIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIHHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBAThH MTPUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a7a4H, JTOIMYCKAIOIINE aThTCPHATHBHBIC PEIICHUSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAJIW3,
CUCTEMAaTH3alUI0 U WHTEPIPETANHI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpPM
IPEICTABIICHNUS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, pecypcocOepeKeHHUs, TPaBOBBIX H OTHUYECKHX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COJACpXKAHHUS B pa3jMYHBIX (dopMarax c
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU | TIEJIEBOM ayTUTOPHUH, BBIOUpAsi ONTUMATIBLHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHBIE YHHUBeEpPCAJbHbIE Y4eOHbIe IeHCTBHSA:
OCYHIECTBJIATh OOIIEHHWE Ha Yypokax (U3MKKM W BO BHE-ypPOUHOM
NEeSATENbHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(MJIUKTHBIX CUTyalldd M CMAT4aTh
KOH(DJIMKTHI;

Pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUsI C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPECTB;

MIOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUAYaIbHOU
paboTHI;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBUH C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN Ka)JOr0 YJICHA KOJJIEKTUBA;

NpUHUMATh I[€1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABJIAThH IUIAH JCHCTBHM,
pacrpenensaTh pojid C YYETOM MHEHUM YYacCTHUKOB, OOCYXIATh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICEHUBATh KA4e€CTBO CBOEro BKJIaJa M KaXKIOr0 y4YaCTHMKA KOMAaHIbI B
o0IIMiA pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

peaaraTb HOBBIE MPOEKTHI, OLEHUBATh HJAEHM C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIMSIX, TPOSABIIATH TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

PeryjsiTuBHBIE YHUBEpPCAJIbHbIE YUeOHbIE eiicTBHUSA
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBJISATh MO3HABATENbHYIO ACSITENLHOCTh B 00JacTH
GU3MKH W aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITENTFHO COCTAaBJISATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3aJ1a4, IJIaH BBIMOJHEHUS MMPAKTUIECKONU paboOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JTMUHBIX MPEINOUTEHU;

JieNiaTh  OCO3HAHHBIA BBIOOp, apryMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULHUA B 00JacTH
($U3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pPa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIN HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YNIbTATOB IIEIISIM;

BJaJIeTh  HABBIKAMU  TIO3HABaTENIbHON  pedrexkcnn  Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, HX pE3YylbTaTOB U
OCHOBaHUIA;



UCIIOJIb30BaTh MPUEMBI pedIICKCUH IS OLICHKH CUTYaIllH, BEIOOpA BEPHOTO
pElIeHHUS;

YMETh OIICHUBAaTh PUCKHM W CBOECBPEMEHHO IPUHUMATH PEHIEHUS IO HX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBI JPYIHMX TIPU aHAJM3Ee pPEe3yIbTaTOB
NeSITeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHThI JPYrUX IPU aHAINW3E pPe3yIbTaTOB
NESATENHHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3uKe i1 YPOBHA CpeaHero oOimiero oOpa3oBaHUs Yy OO0ydYaroIIuXCs
COBEPILEHCTBYETCS AMOIMOHATBHBIN UHTEIJIEKT, Ipenoiaramumi
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CTIOCOOHOCTh TTOHUMATh CBOE AMOIMOHATBHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHATILHOM cephl,
OBITh YBEPEHHBIM B ceOe;

CaMOpEryJMpOBaHUs, BKIIOYAIONIETO CAMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIIOCOOHOCTh aManmTUPOBAThCS K
AMOIMOHAIILHBIM U3MEHECHHSIM | TIPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO eI U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOS M3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIECH CIIOCOOHOCTh MIOHUMATh AMOIIMOHATIBLHOE COCTOSTHUE
JIPYruX, YYUTHIBATH €ro IMpPH OCYIIECTBIEHUU OOUICHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIONIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHUSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(IUKTHL.

INPE/IMETHBIE PE3YJIBTATBI

K xonmy obyuenuss B 10 kJjacce mNpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y OO YJAOITUXCS YMCHHM:

JEMOHCTPUPOBATh Ha IIpUMEpax poib M MECTO (Pu3MKH B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4YHOW KapTUHbI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU WU
TEXHOJIOTHH, B TPAKTUYECKOUN AEATEIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHMUIBI TPHUMEHECHHS M3YYCHHBIX (U3UYCCKUX MOJICIICH:
MaTtepualabHasi TOYKa, HHEpIUaIbHas CUCTEMA OTCUETa, AOCOIIOTHO TBEPAOE TEINO,
UJICAUTbHBIN Ta3, MOJAEIU CTPOCHUS Ta30B, KUAKOCTEW U TBEPABIX TEJI, TOUYCUHBIN
AJICKTPUYECKUH 3apsii PU peIieHnH PU3NUECKUX 3aj1ay;



pacro3HaBaTh (pU3MYECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISPHO-KHHETUYECKON TEOpUU CTPOCHHS BEIIECTBA U
ANEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIUHEHHOE
JBIDKEHUE, CBOOOTHOE TaJeHUE TeJ, ABWKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3auMojieicTBHUE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHUE 00bEMA TeJ MPHU HArpeBaHUH (OXJIAXKIECHUH), TEIIIOBOE
paBHOBecHe, UCHApeHHE, KOHJCHCAIMS, IUIABJICHWEe, KPUCTAUIA3AINS, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, MTOBBIIICHUE TABJICHUS Ta3a MPH €ro HarpeBaHWU B 3aKPHITOM
cocylie, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHHMS Traza B H30Ipolieccax,
ANIEKTPU3AIUS TEN, B3aUMOJICHCTBUE 3aPS/IOB;

OMKCHIBATh MEXAHMYECKOE JIBIDKCHHE, WCIIONB3Ys (DU3UUYECKHE BEIUYUHBI:
KOOpJMHaTa, MyTh, MEpEeMElIEeHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cua,
UMITYJIbC T€Ja, KUHETUYECKasl PHEeprusi, NOTCHIMANbHAS SHEPIusi, MEeXaHUuuecKas
pabora, MexaHWuYecKash MOIIHOCTh; TPH ONUCAHWU TPABWIBHO TPAKTOBAThH
(Gbu3HUeCKNii CMBICT MCIOIB3YyEeMbIX BEIMYWH, WX OOO3HAYCHHS W €IUHUIIBI,
HaXOJUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTHUMH
BEIUYMHAMMU;

ONKCHIBATh M3yUCHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIUIOBBIC SBJICHUS,
UCTIONB3Ys (U3WYECKUE BEIWYWHBI: JJTAaBICHHWE Tas3a, TeMIeparypa, CpEIHSs
KMHETUYECKAasl SHEPTHsI XaOTHYECKOT'0 JABMKCHHUS MOJIEKYJ, CPEIHEKBAIpaTUIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, padbora rasa,
KO3 (OUIIMEHT TIOJIE3HOTO JIEUCTBHSI TEIUIOBOTO JBHUTATENs; TPH OMHCAHUU
NPAaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIONB3YEMBIX BEIUYHH, WX
0o0O3HAUeHUs W EAWHMIBI, HaXOAUTh (OPMYJBI, CBS3BIBAIONIME JaHHYIO
(bu3MUECKYI0 BEIMUMHY C IPYTUMHU BEJTMYMHAM;

OTHMCHIBATHh U3YYCHHBIC AIEKTPUUECKNE CBOMCTBA BEIIECTBA U DJICKTPUUIECKUE
sBJICHHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BEITUYHMHBI: DJICKTPUUSCKHUA 3aps,
ANEKTPUUECKOE T0JIe, HAMPSOKEHHOCTD IOJIS, MMOTEHIINAJ, pa3HOCTh MOTCHIINAJIOB;
Opy ONUCAHUM TPABWIBHO TPaKTOBaTh (PUIMYECKUNA CMBICH HCIHOJIb3yEeMbIX
BEIMYHMH, WX OOO3HAUCHUS W €IWHUIIBI; YKa3bIBaTh (hOPMYIIBI, CBSI3bIBAIOIINE
TaHHYI0 (U3HYECKYIO BEIHYHUHY C IPYTUMH BEIIMYNHAMU;

aHAIM3UPOBATH (PU3UYECKHUE TMPOILECCHl U SIBJICHUS, UCIONB3Ys (pu3nyeckue
3aKOHBI M TIPUHIIMIIBL: 3aKOH BecemupHoro tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYeCKOW DSHEPIHH, 3aKOH COXPaHEHHUS WMITYJIbCa,
NPUHIAI CYTEPIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHUCTEM
0TCuéTa, MOJEKYISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHMS BEIIECTBAa, TIa30BbIE
3aKOHBI, CBSA3b CPEIHEW KMHETHUYECKOW SHEPTHH TEIUIOBOTO JBMKEHUS MOJIEKYT C
aOCOJIOTHOM TeMIlepaTypoy, MEePBhIH 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHEHUS
AJIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3iuyaTh CJIOBECHYIO



(GOpMYyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBHUS (TPaHMIIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TPUHIMIBI JEHCTBUA MAaIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuyaTh YCIOBUSA MX O€30MacCHOTO MCIOIb30BaHUS B
TIOBCEIHEBHOU KU3HU;

BBITIONTHATh JKCIEPUMEHTHI TI0 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU H
MIPOIIECCOB C HCIOJBb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPU STOM
dbopmynupoBaTh mpoOieMy/3amady U TUNOTE3y Y4eOHOro HIKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMIOKEHHOTO O0OpYyIOBaHUS, TPOBOIUTH OMBIT H
(dbopMyIHpOBaTH BHIBOBL;

OCYIIECTBIIAThH MPSAMbBIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIHYUH, TIPH
3TOM BBIOMPATh ONTHUMAJBHBI CIOCOO W3MEPEHHUS W MCIOJb30BaTh H3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCHMOCTH  MEXAY  (PU3NYECKMMH  BEIMYMHAMH  C
UCIIOJI30BAaHUEM TPSMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKCHpOBaTh PE3YNBTATHl IMOJYYCHHOW 3aBUCHMOCTH (DM3UYECKUX BEIMYMH B
BUJIE TaOIUI U TpadUKOB, 1€NaTh BHIBOJABI M0 pe3yIbTaTaM UCCIEI0BAHMUS;

coOJII01aTh MpaBmiia 0€30MacHOr0 TpyJa MpHU MPOBEACHUU HUCCIEIOBAHUMN B
paMKax y4eOHOro OSKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOU
JESATENbHOCTA C MCIONb30BAHUEM HM3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemaTth pacuéTHbIE 3a7a4¥l C SBHO 3aJJaHHOW (DU3UYECKONM MOJIETBIO,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHalN3a YCIOBHSA 3aa9u
BbIOMpATh (PU3MYECKYI0 MOJENb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIbI,
HeoOXo/IMMbIe NIl €€ pelleHUs, MPOBOAUTh PACUEThl U OIEHUBATH PEATbLHOCTH
MOJTyYEHHOT'0 3HAYCHUS (PU3NUECKON BETUINHBL

penaTh Ka4eCTBEHHBIE 33/1aUl: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LENOYKY PpacCyXICHHIl ¢ ONOpod Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznueckue sIBICHUS;

UCTIONIb30BaTh ~ MPU  PENIEHWH  y4eOHBIX  3aJad  COBPEMCHHBIE
WH(GOPMAITMOHHBIE TEXHOJOTHH VIS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH
U TpeJCTaBlieHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMalUY, MOIYYSeHHONW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATH MOIy4aeMyr0 HH(GOPMAIIHIO;

IPUBOJIUTH MMPUMEPHI BKJIAJa POCCHMCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLECCOB OKPYXAIOLIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS IO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecriedeHus: 6€30MmacHOCTH MPU OOpaIeHUuu ¢ TPUOOpaMu U TEXHUYECKUMU



YCTPOUCTBAMH, JJISI COXPAHEHUS 3JI0POBbS U COOIOJICHUSI HOPM DKOJOTHUYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPEAE;

paboTaTh B TpYIIEe C BBHIIOJHEHUEM Pa3IUYHBIX COLUAILHBIX POJIEH,
IUIAaHUPOBATh palbOTy TPYNIbl, pPalMOHAIBHO pPACHOpPEAeNsTh OOSI3aHHOCTH U
IJIAHUPOBATH JCSITEIHLHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OICHUBATH
BKJIAJT K&KJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM IPOOIJIEMBI.

K konmy obyuenuss B 11 kJjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MeCTO (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTHUHbI MHUpPaA, B PA3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU AEATEIIbHOCTU JIOAEH, LEIOCTHOCTh U €IMHCTBO
($u3nYecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TNPUMEHEHUS H3YYEHHBIX (PU3UYECKUX MOJIETeH:
TOYEUHBINA AIEKTPUYECKUN 3apsil, JIyd CBETa, TOUYECUHBIN UCTOYHHUK CBETA, JIEpHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJETh aTOMHOTO SApa TPH PEIICHUH (PU3UIECKUX
3aaad;

pacno3HaBaTh (PU3NYECKHE SABJICHHS (TMPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HUKU: DIIEKTPUUYECKAs] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MAarHuTOB, DJIGKTPOMArHUTHAasT WHAYKIHUSA, JCHUCTBUE MAarHUTHOIO TIOJsS Ha
IPOBOJHUK C TOKOM M JBWXKYIIMKICS 3apsill, AJEKTPOMArHUTHBIE KoyieOaHUA U
BOJIHBI, TPSMOJIMHENHOE PACHPOCTPAHEHHE CBETA, OTPa)XKEHUE, MPEIOMIICHHE,
unTtepdepeHuus, audppakiuuss ¢ [OJsSpU3alus CBeTa, JUCIEpPCHUsl CBETA,
dotoanexkTpuueckuii 3pdext (pororddekrt), cBeToBOE NaBieHUE, BOSBHUKHOBEHUE
JMHENYATOrO0 CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAas M HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMUCHIBATh W3YYCHHbIC CBOMCTBA BEIHIECCTBA (IEKTPUUECKUE, MATHUTHBIC,
ONTHUYECKUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  pa3IMYHBIX  cped) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCIOJb3Yys (U3UYECKHE BEIUYUHBIL:
AIEKTPUYECKUN 3apsijl, CHJa TOKA, DJIEKTPUUECKOE HAMPSKEHUE, IIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIAs CHJia, paboTa TOKa,
WHAYKLIHAST MarHUTHOrO mojs, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOIO IMOJEH, MEepHOoJ M YacToTa
KoneOaHmii B KoJie0aTenhbHOM KOHType, 3apsijg W Ccujia TOKa B MpoIecce
FapMOHUYECKUX DJEKTPOMATHUTHBIX KoJieOaHWil, (OKYCHOE pacCTOSHUE U
ONTHYECKasl CHUjla JIMH3bI, NMPU ONHCAHUM MPABUIBLHO TPAKTOBATh (PU3HUECKHI
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, MX OO0O3HA4YCHHs] W EIUHHIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONINE JIaHHYIO (U3UYECKYI0 BEIUYHHY C JIPYTUMH
BEIIMYHNHAMU;



OMUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIONb3Ys
¢u3znueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTUsi U UMITYJIbC (POTOHA, IEPUO]T MOTypaciaga, SHEPTUs CBSI3U
ATOMHBIX SiJIep, MpPU OIMUCAHWM MPABWIBHO TPAKTOBAaTh (DU3MUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIWYUH, MX OO0O3HAYEHUS U E€IUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONINE JAHHYIO (U3MUECKYI0 BEIWYMHY C JIPYTUMHU BEITUYHMHAMH,
BBIYHCIISATH 3HAUCHNUE (DU3NIECKON BEITMYUHBI;

aHaJTU3UPOBATh (PU3UYECKUE MPOLIECChl U SIBJICHUS, UCIOIB3YS (PU3UUYECKUE
3aKOHBI W MPUHIUIIBLL: 3aKOH OMa, 3aKOHBI MOCEA0BATENBHOIO U MapajuieIbHOTO
COCIMHEHUSI IPOBOJHUKOB, 3aKOH Jlxkoyns—JIeHla, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIHUH, 3aKOH MPSMOJIMHENHOI0 pACHpPOCTPAHEHHS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITeHHa ansi gororddekra,
3aKOH COXPAaHEHUs SHEPrUHU, 3aKOH COXPAaHEHHsS HUMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOr0 3apsifa, 3aKOH COXPAHEHUsI MAacCOBOI'0 4uCia, MocTynaTel bopa,
3aKOH PAaJIMOAKTUBHOTO PacMajia, Py 3TOM pa3indaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

ONpENIENATh HANIPABICHUE BEKTOPA UHAYKIUH MAarHUTHOIO TOJISI IPOBOIHHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOMTh UM OIHCHIBATh H300paXKEHHE, CO3/1aBa€MOE€ IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIONTHATh DKCIEPUMEHTBHI TI0 HCCIENOBAaHUI0 (U3UYECKUX SIBICHUU H
MPOILIECCOB C HCIOJb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath mpoOJeMy/3agady U TUMNOTE3y Y4eOHOro HIKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOT0 00O0pYI0BaHHUS, MPOBOAMUTH OIBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PHU3NUECKUX BEIHYUH, TIPH
9TOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HCIOIb30BaTh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN H3MEPEHNUI;

UCCJIEIOBAaTh 3aBUCUMOCTH (U3MUECKHX BEIUYMH C HCIOJIH30BAHUEM
OpSMBIX HW3MEPEHUN: TpPU OSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BHUE TAOIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEIOBAHMUS;

co0roaTh mpaBuiia O€30MacHOrO TpyJa MpH MPOBEACHUH HCCIEIOBAHUNA B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U IMPOEKTHOU
JESITENBHOCTA C MCIOIB30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000py1I0BaHUS;

pemiath pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO,
UCTIONB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu



BbIOMpATh (PU3UYECKYI0 MOJENb, BBIACNIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIbI,
HEOOXOoAUMBIE JUIsl €€ pelleHusi, MPOBOAUTh PACUEThl U OLEHUBATh PEAIbHOCTD
HOJIYYEHHOr0 3HaUeHUs! GPU3NYECKOIN BETMUNHBI;

pelIaTh KaYeCTBEHHBIE 3a1a4M: BBICTPAUBaTh JIOTUYECKH HEIIPOTUBOPEUUBYIO
L[EIIOYKY PACCYXXJIEHUU C ONOPOW HAa HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
(bU3UYECKHE SIBJICHNUS,

UICIIOJIb30BATh IIpU  peLICHUU yuyeOHbIX  3ajad COBpPEMECHHBIE
UH(GOpPMAIIMOHHbIE TEXHOJOTUH JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
U TpEJCTaBlIeHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMALUHY, MOIYYEeHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJU3UPOBATH MOJIy4aeMyt0 HH(POPMAIHIO;

OOBSICHATh MNPHUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3ivyaTh yCJIOBUA UX OE€30MACHOI0 UCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HU;

NPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO0 (PU3MKE B IOBCEIHEBHOM XKU3HU
i obecriedeHust 0€30MacHOCTU NP OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370POBbs M COOIIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEU CPELE;

paboTaTb B TIpyHIe€ C BBINOJIHEHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBAaTh pabOTy TPYyHIbl, PALMOHAIBHO PpacHpeleisTh OO0sI3aHHOCTU U
IJJAHUPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX CUTYaLUAX, aJI€KBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIBI B PEILICHUE PACCMATPUBAEMOI POOJIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 2 httos:/m.edsoo.ru/7fA1bf72
HToro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
HToro no pazaeny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM 9 1 bubnuoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6nunorexa LIOK

@Da30BbIe NEPEXOIBI

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

Hroro nmo pazgeay

Paznea 4. JIEKTPOJANHAMUKA

24

bubmuorexa [IOK
4.1 DIeKTpoCTaTHIA 10 https://m.edsoo.ru/7f41bf72
42 [locTostHHBIN neKkTpudecKkuil TOK. Toku B 12 bubnmoreka [IOK
' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOe BpeMst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOe noje. IeKTpOMarHuTHast bu6mmoreka [IOK
11 11 1 3
WHYKUUS https://m.edsoo0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMArHuTHbBIE 9 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U JIeKTPOMarHUTHBIE 5 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMAIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7f41c97¢
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK



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 PO 5

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Wroro no pazneny 15

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobuaioutee noropente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4vecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposBbie
Tema ypoka Konrtpoasnbie | IIpakTnueckue A op
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchl
®dusuka — HayKa O PUPOJE.
1 Hayunrbie MeTZK bl HOEHapHI/IH 1 bubamorera LOK
i A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEero Mupa
Ponb 1 mecTo dusuku B
5 (hopMUPOBAHUN COBPEMEHHOM 1 bubnnorexa [IOK
Hay4HOH KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON JAESITENbHOCTH JTIO/ICH
MexaHnndeckoe ABMKCHHUE.
OTHOCHTEIFHOCTh MEXaHHIECKOTO bubnuoreka [IOK
3 1
nBwxkenus. [lepemenienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHue
4 PaBHOMEpHOE TIPSIMOJIMHEHOE 1 bubnmoreka [JOK
JBMOKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSMOJIMHEWHOE 1 bubnuorexa [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e
5 CBoOomHOe masieHne. Y CKopeHue 1 bubmuorexa [IOK
¢BOOOIHOIO MalCHUSA https://m.edsoo.ru/ff0c39cc
KpusosmHeliHOE nBUKEHUE.
7 JIBrm>keHrne MaTepuaabHON TOYKH T10 1 bubmorexa LIOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunnun otHocutensHOCTH ["anmuies. 1 bubmuoteka [IOK



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

HuepunanbHble CUCTEMBI OTCYETA.
Ilepssriit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [Ipunnun

9 CyNEpIO3ULMH CWI. BTopoii 3akoH brbmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
HeroToHa 17151 MaTepuaibHON TOUKU

10 Tpetwuii 3akon HeroToHa 1y1st bubnunorexa LIOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEeMUPHOTO TsArotenus. Cuna

11 TsokecTH. [lepBast kocMuueckas bubamorera LOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
TeJa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagduruenrt tpenus.

13 Cuia ZinpOTHBne}(Iqu:I npu I[BIE)KeHI/H/I bubmorexa LIOK

https://m.edsoo0.ru/ff0c3f76
Tema B )KUIKOCTH WU Ta3e
[locTynarensHoe U BpalaTeaIbHOE

14 JBUKEHHE a0COIOTHO TBEPAOTO TEa. bu6mmorexka [IOK
MowmenT cuibl. [lneuo cumbl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TENA
HMMiynec MaTepuanbHOU TOUKH,

15 CHUCTEMbI MAaTEPUAIIBHBIX TOYEK. bubnuotexa [IOK
Nmnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
umnyibsca. PeakTuBHOE ABMKEHUE
PaboTa 1 MOIIIHOCTH CHITBI.

16 Kunernueckas s3neprus MaTepuaibHON bu6muoteka LIOK
Touku. TeopeMa 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW YHEPTUU

17 [ToreHuunanbHast SHEPTHUS. bubnnorexa [IOK



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

[ToreHuunanbpHast S3HEPTUS YIIPYTO
nedopMupoBaHHOM MPY>KUHBI.
[TorennmanpHas SHEPTHS TeNa BOIU3U
MOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ffOc461a

18

[ToTeHMaNbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBsI3b pabOTHI
HCIMOTCHIINAJIBHBIX CHUJI C USMCHCHUECM
MEXaHUYECKOU OHEPruu CUCTCMEI TCII.
3aK0H COXpaHEHUS MEXaHUYECKOM
SHEPrHH

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

19

20

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHEHHEM MEeXaHMYECKOW YHEPTUu
TeJa Ha IPUMEpE PACTIKESHHS
PE3UHOBOTO KIyTa»

KonTposbHas padota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPaHECHHS B MEXAHHUKE)

bubnuorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TOJIOKEHUS MOJIEKYISPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. Auddysus

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

22

XapakTep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIESCTBA.
Mopenu cTpoeHus ra3oB, )XUAKOCTEH
U TBEPIBIX TEN

23

Macca monekyi. KonngyectBo
BeniecTBa. [locrosHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTtypa
u e€ u3mepenue. [llkana remneparyp



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

Lenscus

Hneanpusiii raz 8 MKT. OcHoBHOE

bubmuorexa [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 cpeaHell KHHeTUYECKOW DHEPTUH bubnmoreka [JOK
JIBJKEHHSI MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlabopaTtopHnas pabota
)8 «HccnenoBanre 3aBUCUMOCTH MEKIY
napamMeTpamu COCTOSTHUS
Pa3peKEHHOTO Ta3a
29 N3onporuieccrl B uaeaqibHOM ra3e u ux bubmuorexa [IOK
rpaduyecKoe IpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpenHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3meHeHus. Konmuectro bubnuotexa [IOK
TEIJIOTHl U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OTHOATOMHOTO HJICATbHOTO
rasa
31 Buasl Tenionepenaun bubmorexa LOK
https://m.edsoo.ru/ff0c5c36
VY nenpHasi TEMIOEMKOCTH BEILIECTBA.
but6mmoreka [JOK
32 KonudaecTBo TEIIoThl Mpu
. https://m.edso0.ru/ff0c5¢c36
Teruionepenade. AauabaTHbIN mpoiece
33 IIepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bubnnoreka [IOK
NPUMEHEHUE K U30MPOIIECcCam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs miporieccoB B but6mmoreka [IOK



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

npupojae. Bropoii 3akoH
TEPMOJTUHAMUKH

https://m.edsoo.ru/ff0c6230

[Tpunuun aevicteus u KIIJ TernmoBoi

bu6numoreka [IOK

35 MaIlUHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 Dxonornyeckue npooaemMsbl
TETUIOIHEPTETUKH
38 O6o6maromuii ypok «MomnekysipHast bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKH https://m.edso0.ru/ff0c6938
KonTponbHas pabota no teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa LOK
YIp ' https://m.edso0.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3oBaHue 1 KOHICHCAIIHS. bubnmoreka [JOK
Ucnapenue u kunexnue https://m.edsoo.ru/ffOc63b6
AOCoIOTHAsI 1 OTHOCUTEIbHAS
41 BJIQXKHOCTh BO3Ayxa. HackllieHHbIH bubamorera LOK
AY%a. B https://m.edsoo.ru/ff0c64d8
nap
Trépnoe teno. Kpucrannuueckue u
42 aMmopdHbIe Tena. AHU3OTPOIIUS bubnnoreka [JOK
CBOMCTB KpucTayios. Kujakue https://m.edso0.ru/ff0c65f0
KpucTtayyibl. COBpeMEHHbBIE MaTepUAIIbI
[TnaBnenue M KpUCTaIIU3ALIMSL.
43 VY aenbHas TEIUIOTA IJIaBICHUS bubamorexa [IOK
' https://m.edsoo.ru/ff0c6708
CyOnmumarust
bu6nuorexa LIOK
44 YpaBHeHHE TEIIOBOTO OanaHca httos:/m.edsoo.ru/ff0c6820
45 DJieKTpHU3anus Tei. DNEKTPUIECKUN bubnmnoreka [JOK

3apsa. J{Ba BUIA SJIEKTPUUECKHUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c6938
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3apsa10B

[TpoBOOHWKY, AUINEKTPUKHU U

46 [IOJIYIIPOBOTHUKH. 3aKOH COXPaHEHUS bubmuorexa [JOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
B3aumoneiictBue 3apsioB. 3aKoH
47 Kynona. TouedHBIN 3JIEKTPUIECKUI bubmmorexa [OK
Y ) p https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsyk€HHOCTB 3JIEKTpUYECKOro
48 noJist. [IpuHnun cynepnozunun bubmmorexa [IOK
AJIEKTPUYECKHX NoJed. JInnun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaboTa cui 31eKTpoCTaTHUeCKOro
49 nons. ITorenmman. Pa3HocTs bubmmorexa [OK
’ HHaiL https://m.edsoo.ru/ff0c6f00
[IOTEHIINATIOB
[IpOBOIHUKN U OUDIIEKTPUKHU B
50 3J1peKT OCTATUYECKOM HOI?IG bubmmorexa [OK
p ) https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MpOHUIIAEMOCTh
bu6nmoreka [IOK
51 DnexkTpoéMmkocts. KoHIneHcaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IIIOCKOTO
52 KOHEHCATOpa. DHEPrUs 3apsKEHHOT'O bubmmorexa [OK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
53 JlabopaTtopHast pabota "H3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMT AEHCTBUS U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOTTMPOBAILHOTO

amnmapara, CTpyHHOTO pUHTepa.
DJIEKTPOCTATUYECKAs 3alUTA.



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

3azemMIIeHHe AJIEKTPONPUOOPOB

55

DNEeKTpUYECKUH TOK, YCIOBUS €ro
cyuiectBoBaHus. [IoCTOSHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporusnienue. 3akon Oma a1
yuactka nenu. KonrposnabsHas pabota
1o TemMe: "DHeprust 3apsKEHHOTo
KoHJeHcaTopa". "DNeKTPOEMKOCTh
KOHJIeHcaTopa'.

56

[MocnenoBatenbHOE, MapaieabHOE,
CMEIIaHHOE COCTUHCHUE
npoBoAHUKOB. JlaboparopHas paboTa
((I/I3y‘leHI/IC CMCIIAHHOI'O COCIUHCHU A
PE3HCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTbH AJIEKTPHUECKOTO
Toka. 3akoH J[xoyns-Jlenna

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 11t TOJTHOM (3aMKHYTOM )
anekTpuyeckoi renu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenne D/]C ncrouynuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJEeKTPOHHAs TPOBOAMMOCTD TBEPIBIX
METAJIJIOB. 3aBUCUMOCTh
COIPOTUBIIEHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60

DNEeKTpUUECKUM TOK B BAaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoIHUKH, UX COOCTBEHHAs U
npUMecHas poBoguMocTh. CBoiicTBa

bubmuorexa [IOK
https://m.edsoo.ru/ffOc84ae



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

p—n-nepexoaa. IlonynpoBogHUKOBbIE
puOOpbI

DNEeKTPUYECKUH TOK B pacTBOpPax U

62 pacIiaBax 3JIEKTPOJIMTOB. 1 bubnnorexa [IOK
DJIEKTPOIMTHYECKAsT JUCCOIIUALIMS. https://m.edsoo.ru/ff0c82ba
DneKkTpoau3
DIIEeKTPUUECKHUI TOK B ra3ax.

63 CamocTosATenbHbIN 1 1 bubmuoreka [IOK
HECaMOCTOATENbHBIN pa3psal. MomHus. https://m.edsoo.ru/ffOc84ae
[Tnazma
DnexkTpruueckue nprudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuorexa [IOK
npuMmeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o0maronmii ypok 1 bubnmnorexa [JOK
«INEKTPOIMHAMHUKAY https://m.edsoo.ru/ff0c88be
Konrponbnas padora o Teme

66 «Qnektpocraruka. [TocrosHHbIN 1 bubmmorexa [IOK
3NEeKTpUYeCcKuil TOK. TokHU B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHblil ypok. KonTponbHas 1 bubnuorexa [IOK
pabota no Teme "DIeKTpoArHAMUKA" https://m.edsoo.ru/ff0c8c56
PesepBHbIii ypok. O60061maomui ypok bubnmoreka [JOK

68 1
o remaM 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



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

11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabnbie | IlpakTuuyeckue p
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchbl
[TocTosTHHBIE MAarHUTHI K UX

1 B3auMoJieiicTBHe. MarHutHoe 1ojJie. 1 bubmuorexa [JOK
Bexrop MmaruutHOM uHAYKUMA. JInHUK https://m.edso0.ru/ff0c9778
MAarHuTHON UHAYKIIMH
MarsuTHO€ 1noJje IPOBOJHUKA C
TokoM. OnbIT Dpcrena. but6mmoreka [IOK

2 . 1
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bu6muorexa LIOK
MAarHUTHOTO ITOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuiia AMmriepa.

4 JIaGopatopHas pabota 1 1 bubmmorexa [LIOK
«HccnenoBanne neiicTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBIKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 bu6mmoreka [JOK
Cuna Jlopenma. PaGoTa cuitbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas uHAyKIus. [lotok

6 BEKTOpa MarHuTHOM uHaykuuu. I1C 1

WHIYKIMU. 3aKOH 3JIEKTPOMAarHuTHON



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

unaykiuu Gapanes

JlaGopaTopHas pabota
«HccnenoBanue sBICHUS
ANEKTPOMATHUTHOW WHIYKIIHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SIBIICHHE
camouHaykuu. DJIC caMOMHIYKITUH.
DHeprusi MarHUuTHOTO TIOJIsI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMTBHI, JIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHLI,
MHIYKIUOHHAs I1eYb

10

O606maromuit ypok «MarautHoe
moJie. DJICKTPOMarHUTHAS WHIYKIIHS)

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padbora 1o teme
«MarHuTtHoe noiie.
DNIEeKTpOMarHuTHasi MHAYKIUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
koseOaHus. 'apmoHndeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHNX KOIeOaHuM.
[IpeBpaiienue sHepruu

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBannue 3aBUCUMOCTH
nepro/ia MaJlblx KojaeOaHuii rpy3a Ha
HUTH OT AJTUHBI HUTH U MACCHI TPy3a»

14

KonebarenbHbiit KoHTYp. CBOOOIHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



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
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHuTHBIC KoJieOaHMs B
nacaaibHOM K0JIEOATEIIEHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKHUMHU U
QJICKTPOMAriuTHBIMHA KOoJIeOaHUSIMH

15

®opmyna TomcoHa. 3akoH
COXPAHEHHS DHEPTUU B UJI€ATTBHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyxaromux
KonebaHusx. BoiHyX/1eHHbIE
MeXaHu4eckue kKoyebanus. Pe3onaHc.
BbIHYXI€HHBIE 2JIEKTPOMArHUTHBIE
KoJIeOaHUs

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennslil Tok. CHHYCOUAAIBHBIN
IEpEMEHHBIN TOK. MOITHOCTH
[IEPEMEHHOI0 TOKa. AMIUTUTYJHOE U
JICUCTBYIOLIEE 3HAUYEHHUE CUJIbI TOKA U
HaNpsHKEHUS

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

18

Tpanchopmarop. [IponsBoactao,
nepenayda v norpedieHne
JJEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOrO 3BOHKA,
re’eparopa epeMeHHOTro TOKa,
JMHUHN 3JIeKTponepeaay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKU TIPU
IPOU3BOJCTBE IEKTPOIHEPTUU.
Kynberypa ucnonszoBaHus
AIIEKTPOIHEPTUU B IOBCETHEBHOM
KU3HH



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

MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTtb

bubmuorexa [JOK

21
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tomepevnblie 1 MPOOILHBIC BOTHBI
29 3Byk. CkopocTb 3ByKa. [ poMKoCTb bubmmorexa [LIOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNIeKTPOMArHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTs. [Ilkana bubmmorera [IOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMATHUTHBIX BOJH
[IpuHIMIIBI pagUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBsi3u. Paguonokanus
o5 Konrtponsnas padorta «Konebanus u bu6muoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmonHENHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpELE. bu6muoreka [IOK
ToueuHslii UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHune cBeTa. 3aKOHbI
27 oTpaxxeHus ceeta. [loctpoenue bubamorexa [OK
p L p https://m.edsoo.ru/ffOcd4e0
n300pakeHUI B TUIOCKOM 3€pKaJie
[Ipenomnenue ceera. [lonnoe
28 BHYTpeHHee oTpaxeHnue. IIpenenbHblil bu6mmoreka [JOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHUS
29 JIaGopatopHas pabota «/3mepeHue bubmmoreka [IOK
TOKAa3aTes MPEIOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHMIA B bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0cd67a

nuH3e. Dopmylia TOHKOM JIMH3BI.
YBenu4eHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanue CBOKMCTB
M300paKeHUI B TUH3AX»
Hucnepcust cBera. ClioXHBIA COCTaB
39 6emnoro cseta. Lper. JlaboparopHas
pabora «Habmroienue aucnepcuu
CBETa»
33 Wnrepdepennus creta. Judpaxims bu6nmoreka [IOK
cBeta. JludpakuronHas peneéTka https://m.edsoo.ru/ffOced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bu6nmorexa [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOUCTBA U
YCJIOBHS MX 0€30MacCHOT0 MPUMEHEHUS
I'paHuUIBI TPUMEHHUMOCTH
36 KJIacCu4eCKoi MexaHuKH. [locTynaTel bu6morexa [LIOK
ClielIMaIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHHU U COKPAIICHUE bu6mmorexa IIOK
P P https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHEPrusi U UMITYJIbC PEISTUBUCTCKOMN
38 gacTUIBEL. CBSI3b MACChI ¢ DHEPTHUEHN U bubmmorexa [OK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
Konrtponsnas padora «OnTuka.
. but6mmoreka [IOK
39 OCHOBBI CTICTIHATBHONU TEOPHH

OTHOCHUTCIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyina [lnanka. Dueprus

bu6mmoreka [IOK

40
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIIEI0BAHUE Eu6 [TOK
nOIMOTeKa
4l porosdexra. Onpirer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbI Pporodrdderra. YpaBHEHHE
42 SﬁHmTegl)Ha nqs)lq:boma(b;ema bubmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuma» hotorddexra
Jasnenue ceeta. OnbiThl [1. H.
43 JlebeneBa. XuMuueckoe JICHCTBHC bubamorexa [JOK
slena. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOe MPUMEHEHHE:!
44
¢dboTornement, GOTOAATUHUK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agaq mo reme «1EMEHTHI bubmuorexa [JOK
KBAaHTOBOM OITHKM) https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OnbITE
46 Pezepdopna mo paccestHuIO 0-4acTH bubmmorexa LIOK
pPopa o p t https://m.edsoo.ru/ffod091a
[Inanerapnast MoJiesIb aTOMa
bub6moreka [IOK
47 I1 b
OCTYIATRL Opd https://m.edsoo.ru/ff0dOafa
Nznydyenue u nmornomieHne GOTOHOB
48 I H);IIC exoje aTOMEIlH co H(()?"O OBHS bubmmorexa LIOK
P pexoa . 8 P https://m.edsoo.ru/ff0dOafa
SHEPTUU HA PYToi. Bumbl cieKTpoB
BomnHoBrIe cBoOiicTBa yacTull. BoiaHEBI
. bubmuorexa [JOK
49 ne bpoitns. KopryckynspHo-

BOJIHOBOM Jyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYXXICHHOC U3TTYUYCHUC

50

OTkphITHE paTuOaKTUBHOCTU. OTBITHI

Pesepdopaa mo onpezneneHuio cocrasa

PaaAUOAaKTUBHOI'O U3JTYUCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbha-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnazn. I'amma-usnydeHue

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HyKJIOHOB B sJIpe.
SnepHblie peakuuu. SaepHbIi
peakTtop. [Ipobiiembl, IEPCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOM
SHEPIreTUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
pETUCTPALIK JIEMEHTAPHBIX YACTHII.
Kpyrusiit cron «@yHaaMeHTaabHbIe
B3aumojeiicTBusA. ETMHCTBO
(bU3UYIECKO KapTUHBI MUPa»

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

55

Bun 3Bé3nnoro He6a. Co3Be3nus,
flpKI/Ie 3Bé3I[I)I, IITaHETBI, UX BUIUMOC
JBUXKCHUC. COJ’IHG‘IHaH cucreMma

56

Comnnaue. CoiHeUYHast aKTUBHOCTb.
Hctounuk sHeprun CosiHia v 3BE3]1



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

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEePUCTUKH. 3BE3IbI TIABHOM
MOCJIe10BaTeNIbHOCTU. BHyTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKACHUU U
sporronny CoJtHIA U 3BE3

58

Mneunsiii [IyTe — Hama ['anakTuka.
Ilonoxenne u npuxenue CosHIa B
lNanakruke. I'anaktuku. Y€pHble
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. PasOeranue rajakTHK.
Teopus bosbmoro B3peIBa.
PennkroBoe nsnyuyenue.
MeTtaranakTuka

60

Hepemennsie mpo6iieMbl aCTpPOHOMUU

61

Kontponbhas padota «271€MEeHTHI
ACTPOHOMMH U aCTPOPUIUKI

62

O6o06maromuit ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMAIbHOM 1
ATUYECKOM chepax eaTeIbHOCTH
yesjoBeKa

63

O6o06matromuii ypok. Pois 1 mecto
(hbU3UKH U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MHpa

64

O606maromuii ypok. Pomb
¢buznueckoit Teopun B GOpMHUPOBAHUH
npeACcTaBiIeHUH 0 Pu3nuecKon
KapTUHE MHUpaA




O6o06maromuii ypok. Mecto
¢u3nyecKoi KapTUHBI MHUpa B 00IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTaBICHUN O IPUPOAE

66 PesepBHbIil ypok. MaruutHoe nose. 1
DNeKTpOMarHuTHast MHAYKIUS
Peseprubiit ypok. OnTrka. OCHOBBI

67 CHeHaTbHON TeOpHH 1
OTHOCHUTEJILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.

68 DNeMEHTHI aCTPOHOMUU U 1 bubmmorexa LIOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYEHUKA

» ®usuka, 10 kmace/ Msxumies I'.41., Byxosues b.b., Corckuit H.H. non
penaknueit [TapdentreBoit H.A., AkninonepHoe obmectBo «M31aTenbcTBO
«IIpocseuieHue»

» ®usuka, 11 knacc/ Mskumies I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdentreBoit H.A., AkninonepHoe odmiectBo «M31aTenbcTBO

«HpOCBCHleHI/IC»

METO/IUYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. ®uzuka. 10 kmace. YueOHuK 17151 0011e00pa3oBat. OpraHu3aIuii ¢ MpuiI.Ha
ANEKTPOH. HocHTene: 0a30BbIi U npoduiabHblil ypoBHU/ 'S, Mskumes, b.b.
byxosues, Corckuii H.H./ M.: ITpocBewenue, 2020.

2. Kynepmreiin FO.C. ®usuka. [{uddepeHimpoBanHbie KOHTPOIbHBIE PaOOTHI.7 -
11xmacc.CII6.: U3a. Jlom «Centsa6pny», 2015.
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4. Coopnuk 3aaa4 o ¢puszuke. 10-11 kmaccol (k yueOnukam I'.51. MskuiieBa
u.ap.) — M.: Dk3amen, 2019.

5. Coopnuk 3ama4 no ¢pusuke 11t 10—11 kmaccsr: mocodue yist yqammxcs
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BBIITYCKHUKOB 00111€00pa30BaTENbHBIX YUPEKICHUN Tl poBeaieHus B 2024 roxy
eAnHoro rocynapctseHHoro sxk3amena no ®U3UKE.
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