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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU U TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Taxxke ¢ yuérom denepanbHOll padodeil MporpaMMbl BOCTIMTAHHS |
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIuaX Poccuiickon denepanum, pEATN3YIOIINX OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
nonaxona. I[lporpamma mo ¢usmke coorBercTByeT TpeboBanusiMm OI'OC COO k
IJIAHUPYEMBIM JTUYHOCTHBIM, MPEAMETHBIM M METANpeAMETHBIM pe3yJibTaTaM
OOy4eHHMsI, a TaKXE€ YYHUTHIBAET HEOOXOIUMOCTh pEaTU3aAlUU MEXKIPEIMETHBIX
CBA3eH (PU3UKU C €CTeCTBEHHO-HAYYHBIMU YUE€OHBIMU TMpeaMeramu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC IIE€TW M3Yy4eHHs (U3MKK HA YPOBHE CPEIHETO OOIIETo
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKHU: JTMYHOCTHEIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e IIAHUPYEMBIE PE3YJIBTATHl OCBOCHHS Kypca (PU3UKU Ha Oa30BOM ypOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojepxkaHue yueoHoro npeamera «Du3nkay mo rogam o0ydeHus.

du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYMAas B
KauecTBe y4eOHOro MmpeaMera B IIKOJIE, BHOCUT CYIIIECTBEHHBIA BKJIaJ] B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIKoabHBIN Kype PU3HKU — CUCTEMOOOpa3yIOIUi
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHUM, H3ydaeMbIX XHMHCH, OHOJIOTHeH,
dusnueckoir reorpadueld u actpoHoMuen. Mcmomp3oBaHWE W AKTUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaT€pUaJIOB C 3aJaHHBIMUA CBOMCTBAMHU M JIPYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE ECTECTBEHHO-
HAY4YHOM KapTUHBI MuUpa o0ydaromuxcs, B (GOpMHUPOBAHUE YMEHUU MNPUMEHSTh
HAYYHBIN METO]] TO3HAHUS TP BHIMOJIHEHUU UMHU y4E€OHBIX UCCIICIOBAHUIA.

B ocHOBYy kypca ¢u3MKd I ypOBHS CpEIHEro o0Imero oOpa3oBaHUS
MOJIOXKEH PAJ UIeH, KOTOphle MOXXHO paccMaTpuBaTh KaK MPUHIUIIEI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COEPKUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIIOUAET Kak
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanuszayuu. B CcOOTBETCTBMM € HEW Mmarepuan Kypca (U3UKA
o0beAMHEH BOKPYr (u3Myeckux Teopuid. Beaymum B Kypce sBiseTcs
(opMupoBaHuE NPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pHUM, BEUIECTBE U
ToJIe.

Hoes eymanumapusayuu. EE€ peanuzaunusi NOpeanojaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKOH HAyKH, OCMBICICHHE CBSI3U PAa3BUTHUSA
¢u3ukn Cc pa3BUTHEM oOOIIecTBa, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoess npuxnaomoit  uanpaenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHMX M TEXHOJIOIMYECKUX IPUIOKEHUN
U3Y4YECHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss IOCPEINCTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHMsI, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTHEM TEXHUKU U TEXHOJOIUH, a TakXke OOCYKICHUs
npo0JIeM pallOHAIBHOTO MPUPOIOIOIb30BAHNS U IKOJIIOTUYECKOM 0€30MacHOCTH.

Crep:KHEBBIMM 3JIEMEHTAMHU Kypca (PU3MKM HAa YpPOBHE CpPEAHEro OOILEro
oOpa3oBaHus SBIAIOTCS (hu3mdeckue Teopuu (GopMHpPOBAHUE MPEICTABICHUNA O
CTPYKTYpe MOCTPOEHUs] (PU3NYECKON TEOpuH, poiu (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O NPHUPOAE, TI'PaHULAX
OPUMEHUMOCTH TEOPHUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
IIPOIIECCOB).

CucreMHO-AeSITENbHOCTHBIN MOAX0A B Kypce (U3UKU pealn3yeTcs Mpexne
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON AESITeTbHOCTH O00YYaroIINXCs.
Jlnst  6a3oBoro ypoBHSI Kypca (HM3MKA — OTO MCIOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpBIE B Iporpamme 1o ¢u3uke oObEIUHEHBI B OOIIMI CIHUCOK YYEHHMUECKHX
NpakTHYeCKUX paboT. BoiaeneHne B yka3aHHOM MepedHe JabopaTOpHBIX padorT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
00pa30BaTENBHOrO Ipoliecca MCXOAd U3 OCOOCHHOCTEH IUIAHUPOBAaHUS MU
ocHauleHust kaOuHera Qusuku. Ilpu »3TOM oObOecrneunBaeTcss OBIaJCHUE
OOyYarOIIMMHUCS YMEHUSIMU IPOBOJIUTH KOCBEHHBIE W3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEM (DU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB MO MPOBEPKE
IIPEJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHWE yAENAETCS PEUIEHUI0 PacdETHBIX M KadyeCTBEHHBIX
3amad. IIpu 3ToM JUIsl pacyE€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCSA 331a4M C SBHO
3alaHHOM (PU3UYECKON MOJIENbIO, TTO3BOJIAIOIINE IPUMEHATh U3yUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK U HHTETPHUPYS 3HAHUS W3
pa3HbIX paszenoB. [ KauecTBEHHBIX 3a7a4 MPUOPUTETOM SBIISAIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEeKaHUsI (U3MUECKUX SIBICHUNW W TMPOIECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNnu sl CUTYyallud MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECTIeUeHUI0 Yy4eOHOro mpoliecca 0a3oBBI ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
NpeIMETHOro KaOumHeTa (U3MKU WM B YCJIOBHUSX WHTEIPUPOBAHHOIO KaOMHETa
NPEIMETOB €CTECTBEHHO-Hay4yHOro Iukia. B kaOunere ¢usuku A0MKHO OBITH
HE0OX0IMMOe J1abopaTopHOE OOOpYIOBaHME /IS BBITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (GU3MKEe YUCHHYECKHX MPAKTHYECKHX PadO0T U JEMOHCTPAIIMOHHOE
o0opyioBaHuE.

JHlemoHCcTpanimonHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIUTIOM MHWHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUH M  TPOILIECCOB, HOMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlaGopaTtopHoe 000pydOBaHUE JJIsi YUYEHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTcsl B BUAC TEMAaTHYCCKUX KOMILUICKTOB M O0OECIIEUYMBAETCS B pacyere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOPHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHUJI€ IU(POBBIX JTA0OPATOPHUIA.

OCHOBHBIMHU LIENIIMH U3yU€HUs (PU3KUKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBanue wuHTEpeca W CTpEeMJICHHS OOYYaIOIMUXCA K HAYIHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie TTO3HAHUS U (popMUpOBaHUE
HCCIIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOEHMsI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanue yMeHUNH OOBSCHATH SABJICHUA C HUCIOJb30BAHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

o (opmupoBaHue mpeACTaBICHUN O ponu (PU3UKH IS Pa3BUTHS APYTHAX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.



I[OCTI/I)KCHI/IG ATUX IIeneH oOecrieunBaeTcs peiCHUEM CJICAYIOINHUX 3a1a4 B

npolecce u3ydeHust Kypca GU3NKu Ha YPOBHE CPEIHET0 O0IIEero 00pa3oBaHus:

puoOpeTeHNE CHUCTEMBbl  3HaHUH 00 001X (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIFOYAS MEXaHUKY,
MOJIEKYJISIDHYIO  (PM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTHI aCTPODU3UKH;

dbopMupoBaHHEe YMEHUN TPUMEHATh TEOPETUYECKHE 3HAaHUA JJIA
OoObsicHEHUsA (U3MYECKUX SBICHUH B MNOpPUPONE W A NPUHATHUSA
IIPAKTUYECKUX PELICHUU B IIOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIICHUs pPAa3IMYHBIX 33Jad C SBHO 3aJaHHOM
¢usnyeckoil Mojenblo, 3a1ay, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3/iaHue PU3NYECKOr MOJIeH, aJIEKBATHON YCIIOBUSAM 3a/1a4H;
NOHMMaHNE (U3NYECKUX OCHOB M IPHUHLHUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX ITPOLIECCOB, UX BIMSIHHUS HA OKPYKAKOLIYIO
cpeny;

OBJIaJICHUE METOJaMU CaMOCTOATENLHOIO IUIAHUPOBAHUS U MPOBEICHUS
($u3nYeCKUX HKCIEPUMEHTOB, aHAIW3a W HMHTEpHpETaluu HH(OpMALNY,
OIPEAEIICHHs] IOCTOBEPHOCTHU MOJIYYEHHOI'O PE3yiIbTaTa;

CO3/IaHME€ YCJIOBUH JJI Pa3BUTUS YMEHUU MPOEKTHO-HCCIEN0BATENbCKOM,
TBOPYECKOM JAEATEIBbHOCTH.

Ha wmsyuenne ¢usuku (0a30BbI ypOBEHb) HA YpPOBHE CpPEIHEro OOIIero
oOpazoBanus orBoautTcsa 136 vacoB: B 10 kitacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIIO).

[Ipenmaraemerii B mporpamMme 10 (HU3MKE TMepedeHb J1abopaToOpHBIX U

NPAaKTUYECKUX DPAOOT SBIAETCS PEKOMEHIOBAaHHBIM, YYHUTENb JeNaeT BBHIOOP
OpoBEACHUS J1TaOOpaTOPHBIX pabOT M ONBITOB € YYETOM HMHIAWBHIYaJTbHBIX
0COOEHHOCTEN 00yJaroIuXCsl.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poib DJKCnepuMeHTa M TEOpUM B MpOLEcCe II03HAHUA IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
dusnuecKkre 3aKOHbl U TEOPUM. I'paHMIIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHanoroBble MU UHUQPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepemeriienne, CKOpOCTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MaTepUAIIbHOW TOYKHU, UX MPOCKIIMU HA OCHU CHUCTEMbI KOOpIMHAT.
CrioxxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHHOE ABMXeHue. I 'paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuuennHnoe naBwxeHwe. [I[BWKeHHWE  MaTrepuagibHOM TOYKHA IO
OKPY>KHOCTH C IIOCTOSSHHOW IO MOJAYJIKO CKOPOCTBIO. YTJIOBask CKOPOCTh, JTUHENHAS
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE NEPEAAYH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OpPOIIEHHOTO TMOJ YIiOM K TOPU3OHTY U
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIBIO ONPEIEIICHUST MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NYTSAMH, IPOMICHHBIMU TEJIOM 34
MOCJICOBATENbHBIE PAaBHBIE IPOMEXKYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBmxeHus Tena, OpoIeHHOro TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOCTH  ['amunes. IlepBeii  3akoH  HerotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunuun cynepno3uuuu cui. Bropoil 3akoH HeroToHa
JUIsL MATEPUAIbHON TOUKHU. Tpernii 3akoH HproTOHA 1151 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHud. Cmia Ttsokectn. llepBas kocmuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, ckoybxeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpEeHUs CKOJIBKEHUS U cujia TpeHus nokos. KoadgduiumeHt tpenusi.
Cuia conpoTHUBIIEHU NPU IBU>KEHUU TEJa B dKUJKOCTH UITU Ta3e.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHbl OTHOCUTENBHO OCH BpaumeHus. llmedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TENA.

TexHuueckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: MOAIINUITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon HerotoHna.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAICHUN.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

UccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUYKHM (Tena), CUCTEMbl MaTE€pPUATbHBIX TOYEK.
Nmnynbec cuUilbl U1 U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEprusl. [ToreHumnanbHas DHEprus yIpyro
nedhopMHpOBaHHON  mpykuHbl.  [loTeHnmManbHas  sHeprus  Tela  BOJIM3HM
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTCHIUAIIBHBIX CHWJI C W3MEHEHHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckre yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: BOIAOMET, KONED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW YHEPTrUu
TeJla Ha IPUMEpPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paznea 3. MogekyasipHast Gu3nKa U TEPMOAMHAMMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddys3usa. Xapaktep ABUKEHUS WU
B3aUMOJCHCTBHUS YACTHUIL BewiectBa. MoJenu CTpOEHUs Ta30B, KXUIAKOCTEH H
TBEPJBIX TS U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneid. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usMmepenue. lllkana temneparyp
Llenbcus.



Mopens  uneanpHOoro raza. (OCHOBHOE  ypaBHEHHME  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIoTHash TeMmIiepaTypa Kak Mepa
CpedHEeW KWHETUYECKOM SHEPIruM TEIUIOBOTO ABMKEHUs dvactul rasza. l[llkana
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akon JlanbToHa. M3omponeccsl B UACAIBHOM T'a3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHne H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHu4yeckre YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITB, JOKA3BIBAIOIINE JTUCKPETHOE CTPOCHHE BemecTBa, Qororpaduun
MOJIEKYJI OPraHUYECKUX COECTUHEHUH.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJEHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YypPaBHEHUE COCTOSIHUSI UJCAIBHOTO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3yXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY NapaMeTpaMu COCTOSIHUS Pa3pEXEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrus  OAHOATOMHOrO  HWJEabHOrO  rasa.  Buael  Temonepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCeHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TemIoThl npH TeIionepeaaye.

[Tonsitue 00 aauabatHom tpouecce. I[lepBblii 3aKOH TEPMOJIUHAMUKHU.
[Ipumenenue mepBOoro 3akoHa TEPMOJMHAMUKHM K H3ompoleccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonnHamuku. HeoOpatumMocTh poOLIECCOB B IPUPO/IE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus SHEPruM B TEIUIOBBIX MamuHax. KoddduiueHT mone3Horo
nercTBus TerioBod MammHbL [lukn KapHo m ero xosdduIMEHT IOIE3HOTO
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBHUraTelb
BHYTPEHHETO CTOpaHusi, ObITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW HSHEpPrUM Teja MPU COBEPILICHUU PaOOTHI: BBUIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

OnbIT 1Mo anauabaTHOMY pAacCIIMPEHUI0 BO3ayXxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanre u kKoHIeHcarus. Vcrmapenne n kurneHue. AOCOIIOTHAS U
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacwilmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamwioB. Kuakue kpuctawibl. CoBpeMmMeHHble Marepuanbl. [lnaBnenune wu
KpUCTaJLIU3aIus. Y aenbpHas TerioTa miasienus. Cyoaumarusi.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYyUYECHUS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMATEPUaAIOB, U HAHOTEXHOJOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanus U MjiaBjieHUsl KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaioB.

Vuenuueckuii skcnepumenm, nrabopamophuvle pabomwl

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Tel. OJEeKTpUYecKuil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU U TOJYNPOBOJHUKHU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHsblil 31eKTpuYecKuil 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun



CYINEPIIO3UILIUMN DJICKTPUUYECKUX TMOoJiel. JIMHMK Hanps>KEHHOCTH SJIEKTPUUYECKOTO
TOJISI.

Pabora cum  amektpoctatmdyeckoro  mons.  [lorenmman.  PasHocTh
NOTEHIUANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpoeéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh ITUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuueckne yCTpOMCTBa W MPAKTUYECKOE MPUMEHEHHUE: AIEKTPOCKOI,
AJIEKTPOMETP, IJICKTPOCTATHUUECKAsl 3alllUTa, 3a3eMJICHUE AJICKTPONpUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HARIEKTPU30BAHHBIX TEIL.

DJIEKTPUUYECKOE TOJIE 3aPSKEHHBIX TEII.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPTIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IUTACTHH, PACCTOSIHUS MEXKTY HUMHU U IUAJIEKTPUYECKON NPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomuvl

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku é paznuunvix cpeoax

OJIEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPHUYECKOTO TOKa.
NcTtounuku Toka. Cuia Toka. [ToCcTOSITHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJIEKTPUUECKOE COMPOTUBICHUE. YEIbHOE CONPOTHUBJIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COSIUHEHNE MPOBOIHUKOB.

Pabora osnekTpuyeckoro Toka. 3akoH Jxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3akoH Oma 11 MOJTHOM (3aMKHYTOM) 3JieKkTpudeckoi 1enu. KopoTkoe 3aMbIkaHHeE.

DJIGKTPOHHAs ~ MPOBOJAMMOCTb  TBEPABIX  METAJIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TeMIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOJHUKHY. CobOcTBeHHAs u MpUMecHas POBOJMMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHuKOBBIE IPHOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIHUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHNAIMA. DIECKTPOJIN3.



DIIEKTpUUYECKU TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHbBIN
pa3psan. Monuus. [Inazma.

TexHuueckne YCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIepMETp,
BOJILTMETP, PpPEOCTaT, HCTOYHUKH TOKa, DJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN JTHO/I,
TEPMHUCTOPHI U (POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN TUO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSIAKEHHUS.

3aBUCUMOCTh COMNPOTHUBJICHUS UWIUHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IUIOLIAH IIOIIEPEYHOr0 CEYEHMS U MaTepHUaa.

CwmenianHoOe COeIMHEHUE TPOBOHUKOB.

[IpsiMmoe wW3MepeHue BIEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajgbBaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCUMOCTh COMPOTUBIICHUS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OIHOCTOPOHHSAS TPOBOUMOCTD JUO/A.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepenune 3eKTpOABMKYIIEH CHIIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6monenue amekTpoiusa.

MexnpeaMeTHbIe CBA3M

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C
y4ETOM COJEpIKATENbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTE€MAaTHKH,
OMoI0THH, XUMUH, Teorpadi U TEXHOIOTHH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJIEHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIIb, H3MEPEHHE.

Mamemamuxa: pelmieHue CHUCTEMbl ypPaBHEHWM, JUHEHHas (QyHKUUA,
napabouna, runep6osna, ux rpaukd U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPUIECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIUU Ha OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBUKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BBl TEILIONEpPEIauH, TEIIOBOE PABHOBECHE),
AJEKTPUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAS Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEN, XUJIKOCTEU W



ra3oB, JJCKTPUYECKHUE CBOWCTBA METAJIOB, AJIEKTPOIUTHYECKAs TUCCOIMAIINS,
raJibBaHUKa.

l'eoepaghus: BNaxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHUKE, MOAIMIUITHAKN, WCIOIb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JApPYrue), IBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOMUIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTAaTHUECKas 3alliTa, 3a3eMJICHHE JJIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[ToctostHHbIe  MarHuThl.  B3auMOACHCTBHE  TOCTOSIHHBIX ~ MArHUTOB.
MarautHoe 1mone. Bektop MarHuTHOM HHAYKUUM. [IpuHIMO Cyneprno3uiuu
MAarHUTHBIX MOJeW. JInHMM mMarHuTHOM WHAYKUMW. KapTuHa JIMHWKA MarHUTHOU
WHJYKIUHU T0JI NOCTOSTHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MarHMTHOTO TIOJISl JIJIMHHOTO MPSMOTO MPOBOAHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoeiicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOIyJib U HanpaBiieHUE. J[BUKEHUE 3apSKEHHON YACTHULIbI
B OZTHOPOJHOM MarHuTHOM mose. Pabora cuibl JlopeHma.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIMUA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe anektpuueckoe Tmosne. OIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MIPOBOJHUKE, IBUKYIIIEMCS TTOCTYIATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTuBHOCTh.  SIBJIGHME CaMOMHIYKIIMU. OJICKTPOABIDKYIAS  Ccuja
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpPOWCTBA M IMPAKTUYECKOE IPUMEHEHHUE: IOCTOSIHHbBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTb JJIEKTPOJBIXKYIIEH CHIIBI MHAYKIHUU OT CKOPOCTHU WU3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHre MarHuTHOr O MOJs KaTYIIKH C TOKOM.

HccnenoBanne neMCTBUSA NOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBIEHUS SJIEKTPOMArHUTHON MHIYKIIWH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA

Konebarenbnas  cuctema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. [lepuon, wactora, amrumatyaa u (aza KojleOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHHYECKHUX
kosnebanuit. [IpeBpaiiieHre sHepruu NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenpubiit  koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHUS B
UealbHOM KOJe0ATEeIbHOM KOHTYpe. AHAJIOTUi MEXAYy MEXaHUYECKUMHU U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KojeOaHUIX. BBIHYKICHHbIE MEXaHUYECKUE
koneOanus. Pezonanc. BeiHYKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUs.

Ilepemennblii TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYIHOE€ W JEUCTBYIOLEE 3HAUEHUE CHUJIbI TOKA U
HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenadya U NOTPEOICHUE FNEKTPUUECKOM
SHEPIruu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJCTBE AJeKTpodHepruu. KynbTypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: BJICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOrO TOKA, TUHUU JIEKTpOIEepeiay.

Jlemoncmpayuu

UccnenoBanre mapaMeTpoB KoiaeOaTeNbHON CHUCTEMBI (MPYKUHHBIA WITH
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mocieoBaTebHOM COEIMHEHUU PE3UCTOpPA, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamopHule pabomol

WccnenoBanne 3aBUCMMOCTH TIEpHUOa MajbIX KOJIeOaHUH Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NEpeMEHHOr0 TOKa B LENM W3 IOCIENO0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUNIHbBLE 60IHbL

Mexanuueckue BOJHBI, yCIOBUS pacnpoctpaHenus. Ilepuon. CkopocTb
pacrpocTpaHeHuss M JUIMHa BOJHBL. [lomepeuHble W TPOIOJNBHBIE BOJHBI.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIC BOJHBI. Y CIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[lIxana >J€KTPOMAarHUTHBIX BOJIH. [IpUMeHEHUE 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBAas JWMArHOCTUKA B TEXHUKE M MEAULMHE, pajaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue orpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYAOU H
YacTOTOU KOJIEOaHUH.



HccnenoBanne  CBOMCTB ~ 3JIEKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
pesioMIICHHE, MONsipu3aIus, AUGpaKiums, UHTepPepeHITus.

Tema 3. Onmuka

l'eomerpuueckass onrtuka. I[IpsAmMornHENHOE pPacHpOCTpaHEHUE CBETA B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxeHus: cBeta. [locTpoenne n3oOpaxeHuit B
IUIOCKOM 3€pKaJie.

[Ipenomienue cera. 3aKOHBI MPENOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblii yroa IIOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucniepcus ceeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

CobOuparomue u pacceuBarolde JuH3bL. ToHkas mauH3a. DOKycHOE
paccTosiHUE W ONTHYecKass cujia TOHKOW JnuH3bl. [locTpoeHue uzoOpaxeHUil B
coOuparolux U paccenBaromux TuH3ax. Dopmyna TOHKOW JTUH3BI. YBEIWYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblE HCTOYHMKHU.
YcnoBust HaOMIOEHWS MAaKCUMyMOB M MHUHUMYMOB B HWHTEpGhEpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakus cBera. JubdpakiuuoHHas pemérka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IIPAKTHUYECKOE IIPUMEHEHME: OYKH, JIYIa,
doroamnmnapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jemoncmpayuu

[IpsAsMonuHEWHOE pacHpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckue mprudopBkl.

[TonHoe BHyTpeHHEE OTpakeHre. Monenb CBETOBOAA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnn crera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIbIO PU3MBI.

[Tomyyenue cekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



N3mepenue nokazarens NpeaoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB H300paKEHUI B JTMH3AX.
HabGmtonenune nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClICIUAJBLHON TEOPUH OTHOCHTEJIbHOCTH
I'panuupl  OPUMEHUMOCTHM  KJIACCMYECKOM  mexaHuku.  [locTynarsl
CIIEHUAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHH M COKpaLICHUE
JUTHHBI.
DHeprusi 1 UMIYJIbC PENITUBUCTCKON YaCTULIBI.

CBs13b MacCHI C 3Hepmeﬁ U UMITYJIbCOM pGHHTHBHCTCKOﬁ YaCTHIIbI. SHCPPI/I}I
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®ortonsl. opmyna [Inanka cBsizu 3HEpruu GOTOHA C €ro YaCTOTOM. DHEprus
U UMIyJbC (HOTOHA.

OTtkperTue u uccienoBanue Gororddexra. OmbiTet A. I'. CtoneroBa. 3aKOHBI
dbotoaddexra. YpaBuenue DHIuTeHa 11 Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHu4yeckre YCTpPOWCTBA U NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®otord(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOW IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEro (poToaddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas mopenb aroma. [loctynatel bopa. W3nydeHne W TOTJIONIEHUE
(GOTOHOB TpU Tepexojie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyro. Bumsl
criekTpoB. CIEKTp YpOBHEM 3HEPrur aToMa BOJIOPO/Ia.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOJTHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

TexHu4eckue YCTPOMCTBA M MPAKTHYECKOE NPUMEHEHME: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOII), 1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Hab0ntonenue nHeHyaThIX CIIEKTPOB U3JIYUYECHHUS.

Jlazep.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HaOmronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JT0KA3bIBAIOIINE CJIOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiThl  Pesepdopma  mo  ompeneneHuto  cocraBa
paguoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3IydeHHUS.
BnusiHne paanoakTUBHOCTH HA KUBbBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA M HeWTpoHa. HykionHas monens sjapa I'eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbsda-pacnan. ONEKTpOHHBIM U TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [edekt maccol sapa.

S nepHble peakuuu. JleneHue u CUHTE3 s1€Ep.

Anepusiii peaktop. Tepmosnepubiit cunte3. [IpoOiiemMbl W TEPCHEKTHUBHI
SIICPHOMN YHEPTETUKU. DKOJIOTMUECKUE ACTIEKTHI SIACPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOMIOCHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

@yH1aMEHTaJbHbIE B3aUMOAEHCTBUS. ENMMHCTBO (hn3nuecKoi KapTUHBI MUpA.

TexHuueckue yCcTpoNCTBa U IMPAKTUYECKOE NPUMEHEHUE: TO3UMETP, KaMepa
Bunbcona, simepHblil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuvl

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

DTarnbl pa3BUTHS aCTpOoHOMUU. [IpuKiagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bénnoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JIBIDKEHHE.

ComnHeuHas cucteMa.

Comune. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun CoNHUA W 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE31bI TJIABHOM IIOCIEIOBATEIPHOCTH. 3aBHUCHMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM MOCJIEAOBATEIbHOCTH. BHYTpeHHEe CTpoeHHe



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BoionuMU CoJiHIa U
3BE3]1. DTambl )KU3HHU 3BE3I.

Muneunbiii I[Iyts — Hama I'amaktuka. Ilomoxkenune u aBwxkeHue CoyHIA B
lNamaktrke. Tunel ranaktuk. PaguoranakTuky u kBaszapbsl. UEpHBIE IBIPBI B sApPAX
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIA30M C HUCMIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUM JJIsI ONpEe/IeIICHUs MOJI0KEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon JIyHsl, uranet, Miednoro [1ytw.

O6o0maroiee NOBTOpPeHUE

Ponr ¢Qu3uku W acTpOHOMUM B HIKOHOMHUYECKOW, TEXHOJIOTUYECKO,
COLIMAJILHOM M ATUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POjb U MEeCTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOH KapTHHE MHpPA, pOJib GU3HUECKON TEOPUHU
B (opMupoBaHMM TPEACTABICHUN O (PU3NUECKON KapTUHE MHPA, MECTO
bu3nYeCKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MesknpeaMeTHbIE CBA3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBIsieTcs ¢
y4€TOM COACPKATEIBHBIX MEXKIPEAMETHBIX CBS3ed C KypcaMH MaTeMaTHKH,
OMOJI0THH, XUMUH, Teorpadun U TEXHOJIOTUH.

Meosicnpeomemnuvle nouamus, CBsI3aHHBIE C HW3YYEHHEM METOJOB HAYyYHOTO
NO3HAHUS: SIBJICHUE, HAyYHBIH (akT, rumore3a, (PU3MYECKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOICHNE, IKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pemieHUE CUCTEMbl YpPaBHEHUW, TPUTOHOMETPUUYECKUE
GYHKIIUW: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXKIECTBO, BEKTOPHI M MX TPOCKIMH HAa OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB,
NPOU3BOAHBIC JJIEMEHTAPHBIX (QYHKIMH, TPU3HAKH TIOJ00US TPEYrOJHHHUKOB,
OTIpeIeNICHHE TUIOMIAIN TUIOCKUX PUTyp 1 00bEMa Ted.

Buonocus: »nekTpudeckue SBICHUS B JKUBOM TMPHUPOAE, KoieOaTeNbHbIE
JBW)KCHUS B JKMBOW TPUPOJIC, ONTUYCCKUE SIBJICHHUS B JKUBOW TPHUPOJIE, ACHCTBUE
paauaIy Ha >KUBbI€ OPTaHU3MBI.



Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKasA CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl O0Opa30BaHMSI KPUCTAJUIMUECKOW PpEHIETKHU, CIEKTPaIbHBIN
aHaJn3.

l'eocpagua: MarHuTHBIE TOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICCHMUIA.

Texnonocua: NWHUWA DIIEKTPOIIEpENAY, TEHEPATOpP IEPEMEHHOrO TOKa,
3JIEKTPOJIBUTaTeNb, WHAYKUHWOHHAS I€Yb, pajaap, PaaAUONPUEMHUK, TEIEBU3O0D,
anTeHHa, TenedoH, CBYU-meub, MpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJiHEeyHas Oarapes.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne ydeOHOro mpenmera «®du3uka» Ha ypOBHE CpEAHEro OOIIEero
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOKHO OOCCIICUUTHh JIOCTHIKEHHE CIICTYIOIINX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyJAbTATHl OCBOEHUSI YUeOHOro npeaMera «Ou3uKa JAOJAKHBI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH TMO3UIIMEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlU{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHEHHOTO
ONbITa U OMbITA JIEITEILHOCTH B MPOLIECCE PeaTu3alliid OCHOBHBIX HAIPaBIICHUU
BOCTIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKOM MO3ULIUKM O0YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAJAUIMOHHBIX  OOIEYENIOBEUYECKMX T'YMAHUCTUYECKUX |
JEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPaKIaHCKOIO
00l1IeCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJIECTBOBATH C COLIMAIIbHBIMU MHCTUTYTAMH B COOTBETCTBUH C
X QyHKIIUSIMU 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHHUS :

c(hopMUPOBAHHOCTH POCCUHCKOU rpaKIaHCKOH UJICHTUYHOCTH,
MaTPUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHUXKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOopMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STHYECKOI0 MOBEICHUS;

CIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBbIE HOPMBI U IIEHHOCTHU, B TOM YHCIIE B
JESITENbHOCTU YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYUBOTO OYIYIIEro;

4) 3¢TeTHYeCKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKJIKOUYAs ACTETUKY HAyYHOTO TBOPYECTBA,
npucymiero (GU3NIecKoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3InyHbIM cdepaM MNpoPecCHOHANIbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3MKH Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

c(hOpMHPOBAHHOCTh JKOJIOTMUECKONW KYJIBTYPhI, OCO3HAHHE TI00aIbHOTO
XapaKTepa SKOJIOTMYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JCUCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacliupeHue OmbITa JEATEIbHOCTH SKOJOTMYECKON HalpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HAaHUH N0 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAay4YHOW JEATEeIbHOCTH, TOTOBHOCTh B IIpoOIliecce
U3ydeHus:  (U3MKKM  OCYIIECTBJISATh  NPOEKTHYIO U HCCIENOBATEIbCKYIO
NEeATENbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornyeckue 1eMcCTBUS:
CaMOCTOSITeIbHO  (OpPMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAeNtsaTh LENU ACATEIbHOCTH, 3a/1aBaTh MapaMETpPbl U KPUTEPUHU HX
JIOCTHKCHMS
BBIBJISAITH 3aKOHOMEPHOCTM W MPOTHUBOPEYMST B  pacCMaTPUBAEMBIX
(bu3NUECKUX SABIICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepUalbHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JEATEIHLHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJEICTBUM JEATEIbHOCTH;
KOOPJWHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIILJICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciieioBareIbCKHue 1eHCTBHA .
BJIAJICTh HAYYHOM TEPMHUHOJOTHUEH, KIIOYEBBIMU MOHATHUSMH M METOJAMHU
(bu3znyecKor HaAyKu;



BJIAJICTh HaBBIKAMHU y4EOHO-HUCCIIEA0BATEIIBCKOW U MMPOCKTHOM JIEATEILHOCTH
B oOnactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOUCKY
METOJIOB pElIeHUs 3a/ady (PU3MYECKOTO CONEpKaHUs, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHUJIAMH JCATCIBHOCTH II0 TIOJIYYCHHIO HOBOTO 3HAHUS, €Tr0
WHTEpPIpETAllii, NpeoOpa3OBaHUI0 M MPUMEHEHUI0 B Pa3IMYHBIX YYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUN YIEOHBIX MPOEKTOB B 00J1acTH (DU3UKY;

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

QHAM3UPOBATh TIONYYCHHBIC B XOJ€ PEIICHHsS 3aJadyd  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynIHpoBaTh COOCTBEHHBIC 3aJaud B 00pa3oBaTEIHHOU
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, JOMYCKAIOIINE aThTePHATHBHBIC PEIICHUS.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
WUCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEILHO OCYIICCTBIISITH IIOWCK, aHAJIM3,
CUCTEMAaTH3alMI0 ¥ WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpM
IPEICTaBIICHNS;

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, pecypcocOepekKeHus, TMPaBOBBIX H OJTHYECKHUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COACpXKAHUS B pa3jMYHBIX (dopMarax ¢
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU U TIEJIEBOM ayTUTOPHUH, BHIOUpAsi ONTUMATIbHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIE eiCTBUS:
OCYIIECTBIIATH OOIICHUE HA YPOKaX (PU3HKHU U BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MIUKTHBIX  CUTyalluii W CMsT4aTh
KOH()JTUKTHI;



Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MIOHMUMATh W MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBUYAJIBHOU
padoThI;

BBIOMpAaTh TEMATUKY U METOJbl COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0TO YICHA KOJUICKTUBA,;

MPUHUMATh 1€  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH H
KOOPAWHHUPOBATh ACHUCTBUS MO €€ JOCTHKEHUIO: COCTAaBIIATH IUIAH JIEUCTBU,
pacrpenensaTh pojad C y4€TOM MHEHHUM YYacTHUKOB, OOCYXJaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KAa4eCTBO CBOErO BKJIAaJa M KaKJIOr0 YYaCTHHKA KOMAaHIbI B
001U pe3yJbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

IpemjiaraTb HOBBIE MPOEKThI, OLEHWBATh HJIEU C TMO3UIMA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYIIECTBIIAITh MO3UTUBHOE CTPATETMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYyalUsX, IPOSIBISITh TBOPUECTBO U BOOOpAKEHUE, OBITH HHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITETTLHO OCYIIECTBIISATh MO3HABATEIBHYIO NIEATEILHOCTh B 00JAacTH
GU3MKH W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJILHO COCTABJISITH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, TIaH BBITIOJTHEHUS MPAKTUYECKONW pabOThI ¢ YUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaIlUsM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUI;

JieNnaTh OCO3HAHHBIA BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIULIMU B 00JacTH
(bu3KMKHU, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBHI B JIEATEIIHLHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQJCTh HABBIKAMHU  TIO3HABAaTEIbHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBHM M MBICTUTENIbHBIX TPOLECCOB, UX pEe3YyJbTaTOB U
OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pedIeKCUH JJI OLIEHKH CUTYyaIllH, BEIOOpa BEPHOTO
penieHus;



yMETh OIICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATh pEIICHUS M0 HUX
CHUKEHHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3E PE3YIbTATOB
NEeSATENbHOCTH;

NpPUHUMATh ce0sl, TOHMUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrux NpU aHalIu3€ pe3yJbTaToB
NEeSATENbHOCTY;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.

B mporiecce qocTmKeHUs JTUYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe 1 YPOBHA CcpeaHero ooOmero oOpa3oBaHUA Yy OOYyYarOITUXCS
COBEPIIIEHCTBYETCSA AMOIMOHAJIbHBIN UHTEJUIEKT, MpeANOoJIararmii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHUE, BUETh HANPABICHUS Pa3BUTHUA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpEryJIUPOBaHUSI, BKIIIOYAIOUIET0 CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJaNTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHIKEHHUIO LIENU U
yCcIexy, ONTUMU3M, WHHUIIUATUBHOCTb, YMEHHUE JEHCTBOBATh HMCXOJs U3 CBOMX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATb €ro IMpPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K koHny oOyuyenuss B 10 kjacce mnpeaMeTHble Pe3ysbTaTbl HA 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpPa, B PA3BUTHUM COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON eI TEIIbHOCTH JIHOJIEH;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UUYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, MHEpIMaIbHAs cUcTeMa OTcuéra, abCOIOTHO TBEPIOE TEIIO,
WJICaJIbHBIN ra3, MOJEIHU CTPOCHHUS Ia30B, XKUIAKOCTEHM U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUYECKUI 3apsij NpU PELICHUH PU3NYECKUX 3a]1ay;

pacro3HaBaTh (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBICHATH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOCHMS BEIECTBA U



ANIEKTPOJMHAMUKHA:  PAaBHOMEPHOE ¥  PABHOYCKOPEHHOE  MPSIMOJIUHEHHOE
IBW)KEHUE, CBOOOJHOE TMaJeHUE TeJ, IBMKEHHUE 110 OKPY)KHOCTH, HWHEpLu,
B3auMozelcTBrE Tel, Tuddy3us, OpOyHOBCKOE TBIKEHHUE, CTPOCHUE JKUJIKOCTEH
¥ TBEP/BIX TEI, M3MEHEHHE 00BEMA Tell P HarpeBaHUH (OXJIaKIEHUH ), TETIOBOE
paBHOBEcHE, UCTHApeHUE, KOHJEHCAIWs, IJIaBICHHE, KPUCTAJUTH3AIMs, KUICHHE,
BJIQKHOCTb BO3/1yXa, MOBBIILICHUE AaBJICHUS ra3a Ipu €ro HarpeBaHuu B 3aKPhITOM
cocyzne, CBSI3b MEXIy [apaMeTpaMd COCTOSHHUSL Ta3a B  H30MpoIleccax,
AIIEKTPHU3aLIUs TEll, B3aNMOACHCTBHE 3aps/IOB;

OIKCHIBAaTh MEXAHWYECKOE IBWKEHHE, WCIONB3Yys (pU3MUecKre BETUYHHBI:
KOOp/AMHATA, IyTh, IEpPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIa,
UMIYJIbC TeJa, KHHETHYECKas SHEprus, MOTEHIMalbHas SHEPrHs, MeXaHH4ecKas
paboTa, MexaHMYECKas MOIIHOCTb, MpPH OMNHCAHWU TPABUIBLHO TPAKTOBATH
(U3NYECKUl CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHUS U EIUHMIIBI,
HaXoAUThb (OPMYJIbl, CBSA3BIBAIOIINE JTAHHYIO (PU3MUECKYIO0 BEIMUUHY C JPYTUMHU
BEIMYNHAMU;

OINKCHIBAaTh M3y4YEHHBIC TETUIOBBIE CBOMCTBA TE€I W TEIUIOBHIC SBIICHHUSA,
UCNONb3ys (PU3NYECKHME BEIUMYMHBL: JaBJIICHUWE Tras3a, TemIepaTrypa, CpeaHss
KUHETUYECKAasi SHEPrUsl XaOTUYECKOTO JBMKEHUS MOJIEKYJ, CpeIHEKBaapaTUYHasl
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIIOTHI, BHYTPEHHsSS SHeprus, padbora rasa,
KOO(QPUIIMEHT TOJIE3HOT0 JEHCTBUS TEIUIOBOTO JBHUTATeNs; MPH OMHCAHUU
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCIONb3YEMbIX BEIMYUH, HX
0003HAUYEHUS W EOUHUIIBI, HAXOIUTh (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(Gu3nIECKyI0 BEMUYNHY C IPYTUMHU BEIMYUHAM;

OIKCHIBATh U3YUCHHBIC SJICKTPUUECKHUE CBOMCTBA BEIIECTBA M DJICKTPHUECKUE
ABJICHUS (IPOLIECCHI), UCIONB3Ysl (PU3NUECKUE BEITUUMHBI: IEKTPUUECKUHN 3aps,
AJIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IOJISA, MOTEHLIHA, Pa3HOCTh MOTEHINAJIOB;
Opd OMNHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCHOIb3YEMBIX
BEIMYWH, WX OOO3HAYCHHS W CAWHMIIBI; YKa3bIBaTh (POPMYIBI, CBSI3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBaTh (PU3MYECKHE MPOLIECCHl U SBICHHS, HUCIONb3Yys (U3HUECKUE
3aKOHBI U NPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpaHEHWs] MEXaHWYECKOM DSHEpPIrUH, 3aKOH COXPAaHEHUs MMIIYJIbCa,
OPUHLMUIT CYNEPHO3ULMHM CHUJI, NPUHIUI PAaBHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCYETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBa, Ia30BbIE
3aKOHBI, CBS3b CPEIHEH KMHETUYECKON SHEPTUU TETUIOBOTO IBMIKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIIEpaTypoM, MEpBbIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOro 3apsna, 3akoH Kynona, mpu 3TOM pasiauyaTh CJIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHSTh OCHOBHBIC TPUHIUIIBI JICWCTBUS  MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3jnyarh YCJIOBHS UX O€30MAaCHOr0 MCIOJIb30BaHUS B
TOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI 10 HCCIEIOBAHUIO (U3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX HU3MEPEHUM, MPU ATOM
dbopmynupoBaTth mpoOieMy/3ajady W TUNOTE3y Yy4eOHOro DKCIICPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUSA, MPOBOAUTH OMBIT M
bopMyIUpPOBaTh BHIBOJIBL;

OCYIIECTBJISITH MIPSIMbIE M KOCBEHHBIC M3MEPEHUs (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBINA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MMOTPEIIHOCTEN U3MEPEHHU;

UCCIE0OBaTh  3aBUCUMOCTH  MeXAy  (U3MYECKHMMHU  BEJIMUMHAMU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
bukcupoBaTh PE3YNbTATHl IMOJYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE TAOIUIT ¥ TpadUKOB, IeTaTh BEIBOJBI MO pe3yIbTaTaM UCCIICIOBAHNUS,

coOJoaTh mpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro »HKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
JIESITENIbHOCTA C HCIOIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemath pacu€THble 3a7ayd C SBHO 3aJlaHHOM (DU3UYECKOU MOJIENbIO,
UCTIOJNB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOouMbIE I €€ pEeIleHMs], MPOBOAUTh PAcUEThl U OLEHUBATh PEATbHOCTH
MOJIYYEHHOI'0 3HAaUeHUs (PU3NUECKON BETUYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATD JIOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busznueckue sIBICHMUS;

UCIIONIb30BaTh ~ TPU  PEIICHMH  Y4eOHBIX  3ajJlady  COBPEMECHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH
U TIPEJICTaBIICHUs Y4eOHON M HAyYHO-TIOMYJSIpHOU MH(OpMAIUY, TTOYICHHOW U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTydyaeMyt0 HH(OPMaIIHIO;

NPUBOJIUTH MPUMEPHI BKJIAJA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYXKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJI30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHON >XKU3HU
JUTsl obecriedeHus: 6€30MacHOCTU MpU OOpaleHUU ¢ MPUOOpPaMU U TEXHUUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHUS 3JI0POBbS M COOJIOJIEHNUS HOPM JKOJOTUYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;



paboTtaTh B TpyNme C BBHINOJHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIMbl, PAIMOHAIBHO paclpeneisTh OO0SI3aHHOCTH W
IUTAHUPOBATh AEATEIBHOCTh B HECTAHNAPTHBIX CUTYAIMAX, aJ€KBATHO OLICHWBATH
BKJIQJ] KQXJI0TO U3 YYaCTHUKOB TPYIIIILI B PEIIEHUE PACCMAaTPUBAEMOI TPOOIEMBI.

K koniy obyuenus B 11 kJiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh Ha TMPUMEpaxX Pojb U MecTO (UMK B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTHM, B IMPAKTUYECKOM NEATEIBHOCTH JIFOACH, LEITOCTHOCTh U E€IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJIENCH:
TOYEYHBIN IEKTPUUECKUHN 3apsil, JIyd CBETA, TOYCYHbIM UCTOYHUK CBETA, SECpPHas
MOJIeTIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO Sijpa MpH pelIeHUH (PU3NYECKUX
3a/ad4;

pacmo3HaBaTh (PU3NYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN M KBAHTOBOW (DU3UKH: DJIEKTPUUECKAS MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JACHUCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMarHUuTHas WHAYKUHWS, JEUCTBUE MArHUTHOIO IO Ha
MPOBOJHUK C TOKOM M JBIKYIIMUCS 3apsii, AJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, TIPAMOJIMHENHOE PACHPOCTPAHEHUE CBETA, OTPAKEHHUE, IPEIOMIIEHHUE,
uHTeppepeHnus, audpakuds W TOJSpHU3alMs CBETa, JUCIEPCUsl CBETa,
dotoanekTpuaeckuii 3pdekt (PporoaddekT), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JMHEWNYaTOro CIEKTpa aromMa BOAOPOJA, €CTECTBEHHAas M HCKYCCTBEHHAas
PaINOaKTUBHOCTD;

ONKCHIBATh W3Y4YEHHBIE CBOMCTBAa BEIIECTBA (DJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKUE, ANEKTPUYECKYI0  MPOBOJUMMOCTh  pa3IMYHBIX  Cped) U
AJEKTPOMArHUTHBIC SIBIICHUS (MIPOLECCHI), UCMONB3Ysl (PU3NUECKHUE BEIUYUHBI:
DJICKTPUYECKUN 3apsll, CWJIa TOKA, DJICKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
CONMPOTHUBJICHUE, PAa3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUiia, paboTa TOKa,
UHIYKIHUST MarHUTHOrO mojsi, cuia Ammepa, cwia JlopeHila, MHIYKTUBHOCTb
KAaTyIIKHA, SHEPrus SBJCKTPUUECKOrO W MATHUTHOI'O MOJIEW, MEPUOJ MU YacToTa
KoneOaHuii B KoyieOaTeIbHOM KOHTYpe, 3aps U CWiIa ToKa B IIpolecce
TapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOsSTHUE |
ONTHYECKasl CWjia JIMH3bI, TIPU OMHMCAHWM TPAaBUIBLHO TPAKTOBATh (HHU3UUECKUI
CMBICI UCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS U EIMHUIIBI, YKa3bIBaTh
dbopMyIbl, CBA3BIBAIONIME JIAHHYIO (U3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMCHIBATh H3YYEHHBIC KBAHTOBBIE SBIIEHUS M IPOLIECCHI, HCIOJIb3Ys
dbu3nYecKre BEIUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U



4acToTa CBETa, SHEPTUs U UMITYJIbC (OTOHA, IEPUOJT TIOJypacIiaia, SHEPT sl CBI3U
aTOMHBIX SiZIep, TpPU OINUCAHUU TPABWIBHO TPAKTOBATh (PUIUYECKUA CMBICT
UCTIONIb3YEeMbIX BEIIMYMH, WX OOO3HAYEHHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONINE JIAHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEITUYMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYUHEI;

aHANM3UPOBATH (PU3UUYECKHE TMPOIECCHl U SBICHUS, UCTONB3YS (U3HUECKUE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI TOCTIEA0BATEILHOTO U MapauIeTbHOTO
COCIMHEHUS TPOBOMHUKOB, 3akoH Jlkoyns—JIeHma, 3aKOH SJIEKTPOMArHUTHOW
WHIYKITMH, 3aKOH MPSIMOJIMHEHHOTO PacpOCTPAHCHHSI CBETa, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHHe JWHITEeHHa A doTtodrddexra,
3aKOH COXPAaHECHHS DHEPTUH, 3aKOH COXPAHCHHsI MMITYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAHCHHS MacCOBOTO YHCIIA, IMOCTYJAThl bopa,
3aKOH PaIMOAKTUBHOIO pacmajia, Mpy 3TOM pasiinyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH,

OTIpEISNISITh HATIPABICHUE BEKTOPA UHIYKIIMA MAaTHUTHOTO TTOJIS TPOBOTHUAKA
C TOKOM, cujibl AMmnepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh M300paKEHHE, CO3/1aBA€MOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATH DKCIEPUMEHTBI TI0 HCCIECIOBAaHUI0 (U3UYECKUX SBICHUUW W
IPOLIECCOB C HCIOJb30BAaHUEM TNPSIMBIX M KOCBEHHBIX HM3MEPEHHUI: TMPHU 3TOM
dbopmynupoBath TpoOJeMy/3amady W THUIOTE3y YYeOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIIOKEHHOTO OOOPYIOBAaHWS, MPOBOAUTH OIBIT U
dbopMyIUpPOBATh BHIBOJIBL;

OCYUIECTBIISATh MPSAMble U KOCBEHHBbIE U3MEPEHUS (PU3NUECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHHIC
METOBI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIICIOBATh 3aBUCUMOCTH (DU3MUYECKMX BEIUYHMH C HCIOJb30BAHUEM
OpSIMBIX HU3MEPEHHIl: TMpPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3WYECKUX BEIMYHMH B BHUJE TAOIUI] U
rpaduKoB, ATaTh BHIBOABI IO PE3yJbTaTaM UCCIICIOBAHHS,;

coOII01aTh MpaBuiia 0€30MacHOro TpyAa MPHU MPOBEACHUN HCCIEJOBaHUMN B
paMKax y4eOHOTO OHKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKON W MPOEKTHOU
JESTENHHOCTA C WCIOIh30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemarb pacu€THhle 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENblo,
UCTIONB3Ysl (PM3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJM3a yCIOBUS 3a1a4u
BBIOWpATh (PU3NYECKYIO MOJEIb, BBIJACIATh (PU3UUECKHE BEIUYUHBI U (HOPMYIIHI,



HEOOXOo/IMMbIE NIl €€ pelleHusl, MPOBOAUTh Pacy€Tbl U OLICHUBATh PEATbHOCTh
HOJIYYEHHOr0 3HaUY€HUs! PU3NUYECKOIN BETMUNHBI;

penaTh Ka4eCTBEHHBIEC 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUYNUBYIO
LIEMOYKY PACCYXICHUW C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3ndecKue sIBJICHNUS;

UCMOJb30BaTh ~ MpPU  pEUIeHMH  ydyeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIIH
U TpeJCTaBleHUs Y4eOHOM M HAy4YHO-NOMYJISPHOM MH(OpMaLUHU, MOIYYEeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYyYaeMyr0 HH(OPMALIHIO;

OOBSICHATH MPUHLMIBI JEHCTBUS MallMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3ianyaTh yCJIOBUA UX OE€30MACHOIO HUCIIONb30BAaHUS B MOBCEIHEBHOM
KU3HHU;

OPUBOAUTH IPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME MPOLIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEIHEBHOW KU3HU
Ui obecriedeHust 0€30IIaCHOCTU MIPU OOpaIleHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU
YCTPOWCTBAMHU, JUIsI COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOIMYECKOIr0
MOBEJICHUS B OKPYKAIOIIEH CPELIE;

paboTaTh B TpyIIe C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUIAaHUPOBATh pabOTy TpyHNbl, PALUOHAIBHO PpaCHpeleNsITh OOS3aHHOCTH U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalHAX, al€KBaTHO OLICHHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIHI B PELIEHUE PACCMATPUBAEMOI IPOOJIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
Koan4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 2 httos:/m.edsoo.ru/7fALbF72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Auaniia ! https://m.edso0.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM 9 1 bubnuoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
32 OCHOBBI TEpMOAHHAMHKI1 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 no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK
41 UICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
[locTostHHBIN neKkTpudecKkuil TOK. Toku B bubnmoreka [IOK
4.2 12
pa3IMYHBIX Cpeniax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOoe noje. IeKTpOMarHiuTHast bu6mmoreka [IOK
11 11 1 3
WHIYKUUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMAarHuTHbBIE 9 1 bu6muoreka [IOK
' Kosiebanust https://m.edso0.ru/7f41c97¢
99 MexaHuyeckue U JIeKTPOMarHUTHBIE 5 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
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 cTIeIIMATIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97¢
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 htts://m.edsoo.ru/7f41c97c
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 SpO 5

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 15

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobuaiousee noropente 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
undposbie
Nenn/m | Tema ypoka Kontpoabubie | IlpakTnueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypchl
1 ®usuka — Hayka o npupoje. Hayunoie 1 bubnuorexa [JOK
METO/bI ITIO3HAHUS OKPYKAIOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 mecTo usuku B popMupoBaHUn
2 COBPEMEHHOM HAy4YHOW KapTUHBI MUpPA, B 1 Bubmmorexa LIOK
P . yi P vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETLHOCTH JIIOIeH
MexaHn4yeckoe JBUKEHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO bu6mmorexa LIOK
3 1
newxeHus. [lepememnenne, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE IPSIMOIMHEIHOE IBHKEHUE 1 bubmmorexa [IOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJTMHEHHOE 1 bubnmnoreka [JOK
JIBHOKECHHE https://m.edsoo.ru/ff0c372e
5 CBobOoHOe mazeHne. Y CKOpeHue 1 bu6mmoreka [IOK
CBOOOIHOI0 HMaACHHU https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe nrxenue. J|BuxxeHue 1 bub6mmorexa LIOK
MaTepHaIbHON TOYKHU MO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunuun orHOCUTENBEHOCTH [ anuiest.
8 Huepumanbabie cuctemMbl oTcuerta. [lepBbiit 1 bubmorexa LIOK
pH P HeP https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [IpuHnun cynepno3unuu 1 bubnuoreka [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
https://m.edsoo.ru/ff0c3be8

cuit. Bropoii 3akon HeroToHa ajist
MaTepHalbHON TOUKHU

https://m.edsoo.ru/ffOc3be8

10 Tpetuit 3akoH Hpl0TOHA 17151 MaTepUaIbHBIX bu6nuorexa [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3aKOH BCEMUPHOTO TsAroTeHus. Cuia bubnmoreka [JOK
TsKkecTH. [lepBas kocMHuuYecKast CKOpOCTb https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena httos://m.edsoo.ru/ffoc3e18
Cuna tpenus. Koaddumment tpenns. Cuna
13 conpo?saneHI/m Hp(EIq),HBLII/I)KeHI/II/IID Tena B bubmmorexa LIOK
https://m.edsoo.ru/ff0c3f76
YKUKOCTHU WM Ta3e
[TocTynarenbHOe U BpaliaTelibHOE
1 JBUKEHHE a0COOTHO TBEPIOTO Tea. but6mmoreka [IOK
MowmenT cuisl. [leuo cumnel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tela
NMirynbec MaTepuanbHONW TOUYKH, CUCTEMBI
15 MaTepHUaibHbIX TOYEK. IMITyIbC CUIIBL. bubmuoteka [IOK
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKECHHE
Pa6ota u momHOCTh cuibl. Kunetnueckas
16 SHEprus MaTepuabHOW TOUKH. Teopema 00 bubimorexa LOK
. https://m.edsoo.ru/ff0c4502
M3MEHEHUU KMHETHUYECKOM SHEepruu
[TorenumansHas sueprus. [lorennmansHas
17 SHEPrus yrnpyro aehopMUpOBAHHON bubnmnoreka [JOK
npykuHsbl. [loTeHnManbHas 3Heprus rena https://m.edsoo.ru/ff0c461a
BOJIM3M MOBEPXHOCTH 3EMIIH
18 IToTenuanbHbIE ¥ HENOTEHIIHAIbHBIE CUIIBL. bubmunorexa IHOK

CBs13b pa6OTBI HCIMOTCHUHAJIBHBIX CHUJI C

https://m.edsoo.ru/ff0c478c
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M3MEHEHHEM MEXaHUYECKOM HEPIrun
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPruu

19

JlaboparopHas pabota «MccnenoBanue
CBSI3M pabOThI CUJIBI C UI3MEHEHUEM
MEXaHMYECKOM SHEpruu Tela Ha IpuMepe
pPaCTSKEHUSI PE3UHOBOTO JKI'YyTay

20

KonrtponsHas pabota o teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXpPaHCHHUS B MEXaHHUKE)

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KUHETUYECKOU Teopur. bpoyHOBCKOE
nswkenue. Auddysus

bubmmnorexa IHOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U B3aUMOACHCTBUS
YaCTHII BelecTBa. MoIesin CTPOCHHUSI Ta30B,
KUIKOCTEN U TBEPABIX TEI

23

24

Macca monekyin. KonndecTBo BeniecTsa.
[locrosiHHas ABorazapo

TemnoBoe paBHOBecue. TemnepaTtypa u eé
n3mepenue. [lkana temneparyp Llenscus

25

Wneanbusiii raz B MKT. OcHoBHOE
ypaBaenne MKT

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

26

AOGcoutoTHas TeMIeparypa Kak Mepa
CpeIHEN KNHETUYECKON SHEPTUU JBHKCHUS
MOJIEKYJI. YpaBHeHUuE MenpeneeBa-
Krnaneiipona

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc511e

27

3axon JlanpToHa. I'a30BBIC 3aKOHBI

28

JlabopaTtopHas pabota «VccnenoBanue



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

3aBHUCHUMOCTHU MEXKAY IIapaMETpaMu
COCTOSAHUA PA3PECIKCHHOT'O ra3a

M3onpoueccel B uACaIbHOM ra3e u ux

bu6mmoreka [IOK

29 rpaguuecKoe MmpecTaBleHIe https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprus TepMOANHAMUYECKOM
30 CHCTEMBI ¥ CITOCOOBI €€ M3MCHCHUSI. bubmuoreka [IOK
Konnuectso temnotel u padbota. BHyTpeHHss https://m.edso0.ru/ff0c5952
HHEPrusl OJJHOATOMHOIO WJEAJILHOTO Ia3a
bu6nunorexa LIOK
31 Bue rerutonepeatin https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTh BEILIECTBA.
32 KonnyecTBo TEmIIOTHI Mpu TEIUIoNEpeaaye. bubmorexa LIOK
https://m.edsoo.ru/ff0c5c36
AnmnabaTHBIii Iporecc
33 [lepBblil 3aKOH TEPMOJAMHAMUKH U €TI0 bubnunorexa [OK
IIPUMEHEHNE K U30MpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTuMocTs poIieccoB B IPHUPO/IC. bu6muoreka [IOK
Bropoii 3ak0H TepMOJAUHAMUKHI https://m.edso0.ru/ff0c6230
35 [Tpunuun aevicteus u KIIJ TernmoBoi bubmunorexa IHOK
MallUuHbI https://m.edsoo.ru/ff0c600a
36 Ik Kapnao u ero KITJ
37 DKosoruyeckue npoodaemMbl
TEIUIOPHEPTETHUKU
38 O606maromuii ypok «MonekynspHas bubnmnoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
Kontponsnas pabota o teme
39 «MonexynspHas ¢puznka. OCHOBBI bubamorera LOK
https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHICHCAITHS. bubnmoreka [JOK



https://m.edsoo.ru/ff0c570e
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Hcnapenue u kunexnue

https://m.edsoo.ru/ff0c63b6

AOCOITIOTHASA M OTHOCUTEIILHAS BIIAYKHOCTD

bubmuorexa [IOK

41
Bo31yxa. HaceleHHbl ap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrannumueckue u
42 aMopdHbIe Tesa. AHU30TPOIHS CBOMCTB bubnmoreka [JOK
KpUCTauIoB. JKHJIKHE KPpUCTAILIBI. https://m.edsoo0.ru/ff0c65f0
CoBpemeHHbIe MaTeprabl
43 [InaBnenue u kpucraumsanus. Y AejbHas bubmuoteka [IOK
TeruioTa muasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
but6mmoreka [IOK
44 Y 6
PABHELHE TCLIORAro baidnca https://m.edso0.ru/ff0c6820
45 DineKTpu3zanus Tei. DIeKTPUUECKUH 3apsi. bu6muoteka [IOK
JIBa BUIa 2IEKTPUUECKUX 3apsii0B https://m.edsoo.ru/ffOcbbcc
[TpoBOAHMKH, TUAIEKTPUKU U
46 H(I))J'I HOBO HI/?KI/I 3a2))H COXpaHCHHS bubmorexa [JOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsia
47 B3aumopeiictBue 3apsinos. 3akoH Kynona. bubnuoreka [IOK
TodeuHblil JIEKTPUIECKUI 3apsi]T https://m.edsoo.ru/ffOc6ce4
Hanpsx€HHOCTB 37IEeKTPUUYECKOTO MOJIS.
48 [TpuHIUI Cynepno3UIIUHU JIEKTPUUECKUX bubmorexa LIOK
p . yrep . p https://m.edsoo.ru/ffOc6df2
nosiei. JIunum HanpsKEHHOCTH
49 PaGota cui 37eKTpoCcTaTHYeCKOro moJsl. bubnuoreka [IOK
IMotenuuan. Pa3HocTs MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOIHUKYN U AUDIICKTPUKHU B
50 3JIpeKT I(l)CTaTI/I‘-IeIiKOM H(EIC bubmmorexa LIOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpuueckas MpOHUIIAEMOCTb
51 OnexkTpoéMkocth. Konnmencarop Bubmmorexa LIOK

https://m.edsoo.ru/ff0c7126
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52

DNeKTPOEMKOCTD TNIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsyKeHHOI0 KOHJIEHCAaTopa

bubmunorexa IHIOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHnas pabota "M3mepenue
INEKTPOEMKOCTH KOHeHcaTopa"

54

[MpuHUMD neiicTBUS U TPUMEHEHNE
KOHJICHCATOPOB, KOMMPOBAJILHOTO amIapara,
CTPYWHOTO MPHUHTEPA. DIEKTPOCTATUIECKAS
3ammTa. 3a3eMJICHUE SIEKTPOPHOOpPOB

55

DNeKTpUYECKU TOK, YCIOBUS €T0
cymiectBoBanus. [loctosauusiil Tok. Criia
toka. Hanpskenue. ConpoTuBieHre. 3aKoH
OmMa 151 yyacTka Lenu

56

[TocnenoBarensHOE, TapaIeNbHOE,
CMEIIIaHHOE COeIMHEHHE TIPOBOTHUKOB.
JlabopaTtopHast pabota «3yueHue
CMEIIIaHHOTO COETMHEHUS PE3UCTOPOBY

0.5

bubmunorexa IHOK
https://m.edsoo.ru/ffOc74f0

57

58

PaboTa 1 MOLITHOCTH 3JEKTPUUECKOTO TOKA.
3akoH /Ixoynsa-JIeHna

3akon Oma 1151 TOJTHOM (3aMKHYTOM )

ANEKTpUUeCcKOM 1enu. Koporkoe 3aMbIkaHue.

JlaGopatopHas padora «3mepenune D/1C
UCTOYHHUKA TOKA U €r0 BHYTPEHHET O
CONPOTHUBIICHHS»

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs IPOBOJIMMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COMTPOTHUBIICHUS
METaJUIOB OT TEMIEPATYPHI.
CBepXIpoBOIUMOCTh

60

DJIeKTpUYECKuil TOK B BakyyMe. CBOMCTBa



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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OJICKTPOHHBIX ITYYKOB

[TomynpoBOIHHUKH, X COOCTBEHHAS U

61 npuMecHas npoBoauMocTtsb. CBolicTBa p—N- 1 bubmmorexa LIOK
P POBOA ' P https://m.edsoo.ru/ffOc84ae
nepexoa. [lonynpoBogHHKOBBIE TPHOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U
pacIuiaBax 3JIEKTPOJIUTOB. bu6mmorexa LIOK
62 1
DIIEKTPOIUTHYECKAS JUCCOIHALIHS. https://m.edsoo.ru/ff0c82ba
DnexkTponaus
DNEeKTPUYECKHid TOK B ra3ax.
. . but6mmoreka [IOK
63 CaMOCTOSITETTbHBIN 1 HECAMOCTOS TEITLHBIN 1
https://m.edsoo.ru/ffOc84ae
pazpsan. Monnus. [1nazma
DnexkTpuueckue MpruOOphI  YCTPOWCTBA U UX
64 1} aKTI/I;‘leCKOC 1} IEMGHSHI/IC };'ITI;BI/ma 1 bubmorexa LIOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
. bubnuorexa [JOK
65 O06o0mmarmuil ypok «JIEKTPOTUHAMHUKAY 1 htts://m.edsoo.ru/ff0c88be
KonTponbhast paborta o Teme
66 «Qunekrpocraruka. [TocrostHHbIN 1 bubnunorexa [HOK
AIIEKTPUYECKHI TOK. TOKH B pa3iIuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
PesepBublit ypok. KonTponbhas pabora 1o bu6nuorexa [IOK
67 1
Teme "DJeKTpoarHaMuKa" https://m.edso0.ru/ff0c8c56
68 PesepsHblil ypok. O600maronuii ypok mo 1 bubnuorexa [IOK
temaMm 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
ungposbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTHueckue p
Bcero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypchbl
[TocTossHHBIE MAarHUTHI U UX
1 B3auMoieiicteue. MarautHoe nosie. Bekrop 1 bubnunoreka [IOK
MarHUTHOW UHAYKUWH. JIMHUY MarHUTHOU https://m.edso0.ru/ff0c9778
WHAYKIAN
MaruurtHoe 1osie MpoBOAHUKA C TOKOM.
2 OmelT DOpcrena. Bzaumoneicreue 1 bubmorexa HOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJITHUKOB C TOKOM
3 JlaGopaTopHnas pabora «3yuenue 1 1 bubnnoreka [IOK
MAarHUTHOTO ITOJIS1 KATYIIKH C TOKOM» https://m.edsoo.ru/ffOc98fe
JlelicTBME MarHUTHOTO TOJIs1 HAa MPOBOJHUK C
4 tokoM. Cuna Ammepa. JlabopaTopHast 1 1 bubnnoreka [IOK
paborta «VccrnenoBaHue 1eHCTBUSL https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHuTa Ha PaMKy C TOKOM»
JleficTBMEe MarHUTHOTO MOJISI Ha
5 IBIDKYIIYIOCS 3apsDKeHHYI0 yactuiy. Crna 1 bubmmorexa [OK
YHYIo P o Y https://m.edsoo.ru/ff0c9df4
Jlopenua. Pabora cuinsl Jlopenna
DnexkTpoMarHuTHas MHAyKIus. [loTok
6 BEKTOpa MarHuTHOU uHAyKIuu. J1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMATrHUTHOMN
nHaykuuu Gapanes
7 JlaGopatopHas pabota «HccnenoBanue 1 1 bubnnoreka [IOK

SABJICHUA SHGKTPOMaFHHTHOﬁ HHAYKIOHUU»

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
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NHayKTUBHOCTD. SIBIICHHE CAaMOMHIYKIIUH.
OJIC camonHAYKIIMU. DHEPTUS MArHUTHOTO
MOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE
oJie

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

Texauueckue YCTPOﬁCTBa Hn ux
IMPUMCHCHHUEC: IIOCTOAHHBIC MarHuThlI,
SJICKTPOMAIrHUThI, SJICKTPOABUI'ATECIIb,
YCKOPUTECIIN 3JICMCHTAPHBIX YaCTHII,
WHAYKINUOHHAs I1CYb

10

O6o06marommii ypok « MarHuTHOE ToJI€.
DNIeKTPOMarHUTHAST HHIYKIIHS

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

11

KonTponbHas padora o teme «MarHutHoe
noJe. DIeKTPOMarHuTHAsT UHAYKIIUS»

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

12

CB0OOIHBIE MEXaHUYECKHE KOJIeOaHusI.
["apmonrmUeckne KoneOaHus. Y paBHEHUE
rapMoHUYeCKuX KoneOanuii. [IpeBpamienue
SHEPrUU

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

13

JlaGopatopHas pabora «MccnenoBanue
3aBUCUMOCTH NI€PHO/Ia MAJIbIX KOJIeOaHMH
rpy3a Ha HUTU OT JUIMHBI HUTU U Macchl
rpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KOJICOAHHS B HJI€AIbHOM
KOJIeOaTeTbHOM KOHTYpE. AHAIOTUS MEXIY
MEXaHUYECKUMH H AJIEKTPOMAr HUTHBIMH
KoJie0aHUsIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPruu B UI€aJIbHOM K0Jie0aTeIbHOM
KOHTYypEe

bu6numoreka [IOK
https://m.edsoo.ru/ffOcb9c4
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[IpeacraBieHue o 3aTyXaOMUX KOJICOAHUAX.
BbiHyX/1eHHbIE MEXaHUYEeCKUE KOJIeOaHMsl.

bubmuorexa [IOK

16 Pe3onanc. BeinyxneHHbIe https://m.edsoo.ru/ffOcbb86
AIIEKTPOMATrHUTHBIC KOeOaHus
[lepemenHslil Tok. CUHYCOUIAIbHBIM
17 MepEMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO bubmuorexa [IOK
TOKa. AMIIJIUTYJHOE U IEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYCHUC CUJIbI TOKA U HANIPSAKCHUA
18 Tpanchopmarop. [IponsBoacTso, nepenada
U IOTpeOIeHNe SIEKTPUUIECKOM SHEpPTrun
YCTpolcTBO M MPAKTUYECKOE TPUMEHEHUE
19 AIIEKTPUYECKOTO 3BOHKA, TeHEpaTopa bubmmorexa [IOK
. https://m.edsoo.ru/ffOcc324
MEPEMEHHOT0 TOKa, JTMHHM dJIeKTpornepeaay
DKOIOTUYECKUE PUCKU TIPU MTPOU3BOJICTBE
20 aNIeKTpodHeprun. KymbTypa ucronb30BaHus
AIEKTPOIHEPIUHU B OBCEHEBHOM KU3HU
MexaHnuecKue BOJHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocts bub6mmorexa [IOK
pactpoCTpaHEHHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
HonepeqHHe 1 IPOAO0JIbHBIC BOJIHBI
29 3Byk. CkopocCTh 3ByKa. [ pOMKOCTBH 3BYKa. bubnuoreka [IOK
Beicota Tona. Tem6p 3Byka https://m.edsoo.ru/ffOcccOc
93 DJIEKTPOMAarHuTHbIE BOJIHBI, UX CBOMCTBA U bubnmoreka [IOK
ckopocTb. [lIkana 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 HpI/IHI_[I/IHbI PaanuoCBA3U U TCIICBUICHHA.
PasButue cpencts cBszu. Pagnonokarus
25 Kontponbnas padota «KonebaHust 1 BOJIHBI» bubmmorexa [IOK

https://m.edsoo.ru/ffOcc6f8
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[IpsmonuHeiHoe pacipocTpaHeHHe CBETa B

bu6mmorexa [IOK

26 OJTHOPOAHOU cpefie. TouedHbINH UCTOTHHK
AHOPORHOH Cpe https://m.eds00.ru/ff0cd350
ceerta. JIyu cBera
OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cBera. [locTpoenne n3o0paxeHuil B bubmorexa LIOK
’ P p https://m.edsoo.ru/ffOcd4e0
TUTOCKOM 3€pKaJie
IIpenomnenue ceera. [loiHOE BHYTpEeHHEE
28 oTpaxkenue. [IpenenbHbIi yroma mojaHoro bubmmorexa [IOK
P - HPeA r https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKeHUS
29 Jlaboparopnas pabota «3mepenue bubnmoreka [JOK
MOKa3aTelIsl IPEJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunssl. [locTpoenne n3odpaxeHuil B IMH3E.
30 ®opMyna TOHKOW JUH3bI. Y BEJIUYECHHE bubmmorexa [IOK
pMy ' https://m.edsoo.ru/ffOcddle
JIMH3bBI
31 JlabopaTtopHast pabota «VccnenoBanue
CBOMCTB M300paXEHUM B JIMH3AX
Jucnepcus cBeta. CI0XKHBIH cOcTaB 0€7I0r0
32 ceera. L[Ber. JlabopaTopnas pabota
«Habmonenne aucrnepceuu cBeTa
Wntepdepenus ceera. Judpakuus cera. bu6nmorexa LIOK
33 .
JudpakumonHas pemérka https://m.edsoo.ru/ffOced22
34 [ToiepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTHueckue MpuOOpPHI U YCTPOMCTBA U
YCIIOBUS MX O€30MacCHOT0 IPUMEHEHUS
['paHHIIBI TPUMEHUMOCTH KJIACCHUYECKOU
. bu6mmoreka [IOK
36 MexaHuKH. [TocTynaTel crienuanbHOM

TEOPHUU OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCHUTEILHOCTD OOIHOBPEMCHHOCTH.

bubmuorexa [IOK

37
3aMeIJIeHre BPEMEHH M COKpAIIEHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
DHEPrusi U UMITYJIbC PEISTUBUCTCKOM
38 yacTullbl. CBsI3b MaCChI C DHEPTUEH U bubmmorera LOK
HEl P https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUS MTOKOS
39 KonTponbhas pabora «Ontuka. OCHOBbI bubnuorexa [IOK
CIIEIIUAJIbHOM TEOPUU OTHOCUTEIbHOCTI) https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Dopmyina [Inanka. DHeprus u bubnnoreka [IOK
UMITYJbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpbiTHE U UccaenoBanue Gpotorddekra. bubnmoreka [JOK
Omertet A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonsl porordpdexra. YpaBHeHUE
42 BﬁHHJTegHa J'Iq})lq)(bOTOB(b(I;eKTa «Kpacnas bubmmorexa [IOK
a - (BP https://m.edsoo.ru/ff0d015e
rpanuiay Gorodddexra
43 Hasnenue ceeta. Onbith [1. H. JleGenena. bubnmnoreka [IOK
XUMHYECKOE JSeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHU4YecKre yCTPONUCTBA U MPAKTUIECKOE
44 npuMeHeHue: (OTodIeMEeHT, (POTOIaTUHK,
COJIHEUHas 0aTapesi, CBeTOIHO]T
45 Pemenue 3ama4 mo reme «JI€MEHTBI bubmuotexa [JOK
KBAaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Mopenrs atoma TomcoHa. OnbITE
46 Peszepdopaa mo paccesHuIO 0-4acTHUIl bubmorexa LOK
poop p ' https://m.edsoo.ru/ff0d091a
[Inanerapuas Mogenb aToMa
bubmuorexa [IOK
47 IT b
OCTYRATH Hopa https://m.edsoo.ru/ffOdOafa
48 W3nyuyenue u norjoiieHne GOTOHOB MPpH bubnmoreka [JOK

nepexoac aroma ¢ OAHOr0 YpoBHA SHEPTUU

https://m.edsoo.ru/ffOd0afa
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Ha Jipyroi. Buapl ciekTpoB

49

BonHoBEIE cBOMICTBA YacTHIl. BOIHEI e
bpoiia. KopnyckynsipHo-BOJTHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKIEHHOE
U3JIy4EeHHE

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE paTUOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpenenenuio coctasa
PaIUOAKTUBHOTO U3ITYUCHUS

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

o1

CgoiicTBa anb(a-, 6eTa-, raMMa-u3ITydeHUs.

BnusiHMe pagquoakTUBHOCTH HA KUBBIE
OPTraHU3MBbI

52

OTKpbITHE IPOTOHA U HEWTpOHA. M30TONEI.
Anbda-pacnan. DIEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3IIy4CHHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBS3U HyKJIOHOB B sipe. S nepHble
peakimu. Snepusiit peaktop. [Ipodaemsl,
NEPCIIEKTUBBI, SKOJOTUYECKUE ACTIEKTHI
SIICPHOM SHEPTETUKHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTullbl. OTKpBITHE
MO3UTpoHa. MeTOo Ikl HAOMIOICHUS U
PEruCTpaLMK 3JIEMEHTAPHBIX YaCTHL.
Kpyrnslii cton «@yHaaMeHTAIbHBIE
B3auMoieiicTBuA. EquHCTBO puznueckoii
KapTUHBI MUPa»

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

55

Bun 3Bé3aHoro Heba. Co3Be3aus, spKue
3BE3/1bl, IUTAHETHI, KX BUJIUMOE JIBIKCHHE.
CosiHeuHas cucrtema
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56

Counnne. ConHeuHas akTUBHOCTE. MICTOUYHUK
sHeprun CoJIHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaAKTEPUCTUKHU.
3BE3BI IIIaBHOM IMOCIIEN0BATENHLHOCTH.
Buytpennee ctpoenue 38E31. CoBpeMeHHbIE
MIPEJICTABJICHUS O TIPOUCXOXKICHUU H
spomrolri CojHIa U 3BE3]T

58

Muneynsiii [Iyte — Hama ['amakTuka.
[Tonosxenune u neuxenue ConaHua B
lNanaktuke. ['anaktvku. Y€pHBIE NBIPHI B
A/1pax raJakTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bonboro B3psiBa. PeNMKTOBOE M3Iy4YeHHE.
Meraranaktuka

60

Hepemennsie mpoOaeMbl aCTpPOHOMUHN

61

KonTponbHas paboTta «3neMeHTHI
ACTPOHOMHU U aCTPOPUIUKID

62

O6o06marommii ypok. Pois dusuku u
aCTPOHOMHUH B IKOHOMHUYECKOH,
TEXHOJOTHYSCKOM, COITMAITLHON M DTUUECKOM
chepax AeSTENTLHOCTH YEIIOBEKA

63

O6o6maromuii ypok. Pois u Mecto gpusuku
1 aCTPOHOMHUH B COBPEMEHHON HAy4YHOU
KapTHHE MHpa

64

Ob6o6maromuii ypok. Poib puznyeckoit
Teopuu B (HOPMHUPOBAHHUH TIPEICTABICHUIN O
(u3nvecKoi KapTUHE MUPa

65

O6o6marommii ypok. Mecto ¢huzndeckoit




KapTUHBI MUpa B 00IIEM psTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX MPEICTABICHUNA O

npUpose

PesepBHBIi1 ypok. MaruutHoe mouie.

66 1
DNEeKTpOMarHuTHasE HHAYKIHS
67 PesepBHblit ypok. OnTrka. OCHOBBI 1
CHEMaJIbHON TE€OPUU OTHOCUTEIBHOCTH
68 Pesepnsbiit ypok. KBantoBas ¢gusuxa. 1 bubnnoreka [IOK
DeMeHThl aCTPOHOMMHU U aCTPOPUUKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






