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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHHH U TpeOOBaHUI K pe3yiabTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOW IMporpammsl, npeacraBieHHbix B OI'OC
COO, a Takxke c yd€roMm (QeaepaqbHON paboueil MporpamMMbl BOCHHTAHHS U
KOHIENIIMU TpernojaBanus yueOHoro mpeamera «@Dusuka» B 00pa3oBaTeNbHbIX
OpraHu3anusax Pocculickon ®denepauuy, peanu3yrommx OCHOBHBI€
o0pa3oBaTebHbIE POrPAMMBI.

CopepxaHue mnporpaMmbl 10 (U3MKe HampaBieHO Ha (HOPMUPOBAHME
€CTEeCTBEHHO-HAyYHOM KapTUHBI MHpa oOyuarommxcss 10-11 kimaccoB mnpu
oOydeHnn ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-ACSTEIHLHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBercTByeT TpedoBanusiMm ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM M METANpeIMETHBIM pe3yibTaTaM
o0yueHus, a TaKK€ YYUTHIBAET HEOOXOIMMOCTb peaTU3alUU MEXIPEIMETHBIX
CBs3e (M3UKM C €CTeCTBEHHO-HAYYHBIMU Y4YeOHbIMH TmpeaMeramu. B Hel
OTIPEAENSIIOTCS OCHOBHBIE LIETM M3y4eHUs (DM3UKU HA YPOBHE CPEIHEr0 OOUIEro
o0pa3oBaHus, TUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIe, IpeIMeTHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma o (pusmke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHHS Kypca (PU3uKU Ha 0a30BOM YpPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJbTATHI IO FoJIlaM 00yUYEHUS;

e cojepkaHue yuebHoro npeamera «PuU3nka» Mo rogam 00ydeHHs..

®u3rka Kak Hayka O HamOosiee oOmMX 3aKOHaxX MPUPOJIbI, BBICTyHAas B
KayecTBE y4eOHOro IpeIMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. [IIKoapHBIN Kypc GUBHKH — CHCTEMOOOpa3yIomuii
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHbI
JeXaT B OCHOBE TIPOILIECCOB M SIBJICHUM, HW3ydyaeMbIX XHMHUEH, OUOJIOrueH,
dbusznueckor reorpadueid u acTpoHomueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpelesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, MOJIy4EHHs] HOBBIX MAaTEpPHAJIOB C 3aJaHHBIMU CBOWCTBAMHU U JIPYTHX.
N3yyenue Qu3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MUpa O0ydarmmxcsa, B (GOpMHUPOBAHUE YMEHUN NPUMEHSThH
Hay4YHBI METOJ] TO3HAHUS [IPH BBHITOJHEHUU UMH YU€OHBIX HCCIIEIOBAHUMA.



B ocHoBy Kkypca ¢u3uku ajig ypoBHsS cpefHero oOmero oOpa3oBaHMs
MOJIOKEH PSAJ HMAEH, KOTOpble MOXKHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MOCTPOCHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3JieioB (PU3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOM (hU3UKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM C HEW Marepuan Kypca (HU3UKA
o0bemUHEH BOKpPYr (Qusnueckux Teopuil. Begymmm B Kypce sBisieTcs
dbopMupoBaHue MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUU, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanusaunus peanonaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIHATIa (PU3MYECKON HAyKH, OCMBICICHHE CBS3U Pa3BUTHUS
¢uzuku ¢ pa3BuTMeM OOLIECTBA, a TakKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 9KOJIOTMYECKUMU MPOOJIEMaMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTHMUECKUX MPUIIOKEHUN
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss TOCPEACTBOM BBEICHHUS DIIEMEHTOB
COJIepKaHMsI, TOCBSIIEHHBIX HSKOJIOTMYECKUM TMpoOJieMaM COBPEMEHHOCTH,
KOTOpPBI€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW U TEXHOJOTHM, a TaKKe OOCYXKICHUS
po0JieM paloOHAIBHOTO MPUPOIONIOIB30BAHUS U SKOJIOIMUECKO 0€3011acHOCTH.

CTepKHEBBIMHU DJIEMEHTaAMH Kypca (U3UKM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE T€OpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOeHUsT (PU3NUeCcKoi Teopuu, posi (pyHAaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTaBICHUSX O TMPUPOAE, TpaHMIAX
NPUMEHUMOCTH TEOPHUH, JIsi ONUCAHUS ©CTeCTBEHHO-HAYYHBIX SIBICHUW U
IIPOLIECCOB).

CucTeMHO-/1eSTeIbHOCTHBIN TOAXOJl B Kypce (PU3HKU peanusyercs Mpexiie
BCEro 3a CU€T OpraHMu3alid SKCHEPUMEHTAIBHOU NIEITeIbHOCTH 00YyYaroluXcsl.
Jlnst  6a3oBoro ypoBHSI Kypca (HM3MKM — OTO WCIOIB30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpbIE B Mporpamme 1o ¢usnke oObEIUHEHBI B OOIIMI CMHMCOK YYEHUYECKUX
NpaKTUYECKUX palboT. BhiieneHrne B yka3aHHOM IepedyHe JIabopaTOpHBIX padoT,
OPOBOAMMBIX JJISI KOHTPOJSE W  OLIEHKHU, OCYIIECTBISETCA y4YaCTHUKaMU
0o0pa3oBaTeNbHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IJIAaHUPOBAHUS U
ocHamieHus kabunera ¢usuku. Ilpu 3TOM oOOecmeunBaercss OBIaJcHUE
OOyYarOIIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIE W3MEPEHUs, HCCIIEIOBAHMS
3aBUCUMOCTEH (U3MYECKUX BEIMYMH K TIOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEAJIOAKEHHBIX TUIIOTE3.



bonbiioe BHUMaHHWE YIEISETCS PEIICHUIO PAcCUYETHBIX M KayeCTBEHHBIX
3amad. IIpu 3TOM nmns pacdy€THBIX 3aja4 NPUOPUTETOM SIBISIOTCS 3aJaud C SBHO
3aJlaHHON (PU3MUECKON MOJIENbIO, TO3BOJISAIONINE TPUMEHATh U3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pa3lena Kypca, TaK U UHTErpUpys 3HaHUS W3
pa3HbIX pa3zienoB. [ kauyecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBJIAIOTCS 3aJlaHus Ha
OO0BSICHEHHE NPOTEKaHUs (PU3NUYECKUX SBICHUM U TPOLIECCOB B OKpYXarouiei
KU3HU, TpeOyronre BbIOOpa (M3UYECKON MOAENH ISl CUTYaIlid TMPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIEUYeHHI0 Y4eOHOro mporecca 0a30BbIi ypOBEHb Kypca
(GU3MKKU Ha ypOBHE CpPETHEr0 O0IIero 00pa30BaHus JOIKEH U3yYaThCsl B YCIOBHUIX
OpEeIMETHOr0 KaOuHeTa (PU3MKK WM B YCJIOBHUSIX MHTEIPUPOBAHHOIO KaOMHETa
OPEIMETOB €CTECTBEHHO-HAy4YHOIo IuKia. B kaOuHeTe (U3MKH OIKHO OBITh
HeoOxoaumoe jabopatopHoe oOOpyAOBaHUE Ui BBINOJIHEHUS YKa3aHHBIX B
nporpamme no (pu3MKe y4eHWYeCKUX MPaKTUYECKUX paboT M JAEMOHCTPALMOHHOE
o0opyioBaHUE.

JleMOHCTpalnoHHOe  000pyAOBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHLUMIIOM MMHMMAJBHOM JIOCTATOYHOCTHM M  OOECHEeYMBAaET MOCTAHOBKY
NEPEYNCICHHBIX B IMporpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTpalMi Jis
UCCIIEIOBAaHUA  HW3Y4YaeMbIX SIBJIEHUHW M  MPOLIECCOB, OJMIUPUYECKUX U
(yHIaMEHTaNbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUN.

JlabopatopHoe 00OpymOBaHME MJI YYEHWYECKUX MPAKTHUYECKUX padboT
(dopMupyeTcsi B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEYMBAETCS B Pacyere
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TemMaTHYecKue KOMILIEKThI
n1a0opaTOpHOro OOOpPYAOBaHUS JOJKHBI OBITh TIOCTPOEHBI HAa KOMIUIEKCHOM
UCTOJIb30BaHUM AHAJIOIOBBIX M LHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTETBHBIX CHCTEM B BUJE LIU(PPOBBIX J1aOOpaTOPHI.

OCHOBHBIMHU LIEJIAMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opMHpOBaHME HHTEpeca U CTPEMJIEHHMS OOY4YaloIUXCS K Hay4yHOMY
U3YYEHUIO MPUPOJIbI, PA3BUTHE HMX HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e DPAa3BUTHUE IIPEICTABICHUN O HAYYHOM METOJI€ MMO3HAaHUSA U (POPMUPOBAHUE
UCCJIEJIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSM;

e (opmMupoBaHHE HAy4YHOIO MHPOBO33PEHMSI KAK pe3ynbTaTa HW3Y4YEHHs
OCHOB CTPOEHHMSI MaTepuu U (yHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHME YMEHUH OOBACHATH SBIEHUS C HCIOJb30BAHHUEM
¢$u3nyecKux 3HAHUW U HAY4YHBIX JI0Ka3aTEIbCTB;

e (opMUpOBaHME MPEICTABICHUM O poiu (U3UKU A PAa3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.



Joctkenue 3TUX 1Leneid o0ecrneuyrnBaeTcsl peluieHueM CIeIyIoluX 3a1a4 B
npolecce u3y4eHust Kypca GU3UKU Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:

e TMpHUOOpETEHUE CHUCTEMbl  3HaHUU 00 001X (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUSIX, BKJTFOYAst MEXaHHKY,
MOJIEKYJISIDHYIO  (PM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTHI aCTPODU3UKH;

e (opmupoBaHue yMEHHUN TPUMEHATh TEOPETUYECKUE 3HAHUA [
OoO0BsicCHeHUS (DU3UYECKUX SIBICHUH B TPUPONE W I TNPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHON KU3HU;

e OCBOEHHE CIIOCOOOB pEIIeHUs pa3IUYHBIX 337ad C SBHO 3aJaHHON
¢usnyeckoil Mojaenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3/laHue PU3NYECKON MOJIeIH, aJIeKBATHON YCIIOBUAM 3aJauH;

e TMOHUMaHUE (U3MYECKUX OCHOB WU MPHUHIMIOB JIEUCTBHUSI TEXHUUYECKUX
YCTPOUCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOAAMHU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS M IPOBEACHHS
(bu3MUeCKUX HKCIEPUMEHTOB, aHAJIW3a M HMHTEpIpeTaluu HUHQPOPMAIIHH,
OIPEAEIICHHs] IOCTOBEPHOCTHU MOJIYYEHHOI'O PE3yiIbTaTa;

e CO3[aHUE YCIIOBH JIJISl Pa3BUTHUS YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOM JAEATEIBbHOCTH.

Ha wusyuenne ¢usuku (0a30BbI ypOBEHB) HAa YpOBHE CpPEIHEro oOIIero
oOpazoBanus orBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJEINIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE MepeyeHb JadopaTopHBIX U
NPAKTUYECKUX padOT SBISETCS PEKOMEHJOBAaHHBIM, YYMTENb JENIaeT BHIOOD
NPOBENICHUS JIA0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBUIYATbHBIX
0COOEHHOCTEN 00yJaroIuXCsl.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3uka U MeTOIbI HAYYHOTO MO3HAHUSA

®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.
dusnueckre 3aKOHbl U TEOpUH. ['paHUIBI TPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHanoroBble MU IHUQPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepemernienne, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MAaTEpUAIIbHOM TOYKH, MX MPOCKIMU HAa OCH CHUCTEMbl KOOpJWHAT.
CroxeHue nepeMerieHnil U CI0KEHUE CKOPOCTEM.

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

CBoboaHoe nmazieHre. Y CKOpeHre CBOOOIHOTO MaeHUSI.

KpuBonuuennoe nBuwkeHuwe. JI[BWKE€HME  MaTepHaIbHOM TOYKH MO
OKPY>KHOCTH C MOCTOSHHOU MO MOJAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAs
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA M IIPAKTUYECKOE NPUMEHEHME: CIIHJIOMETD,
JBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AYX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OPOIIEHHOTO IMMOJA YIJIOM K TOPU3OHTY H
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENBIO ONPENEICHUS MIHOBEHHOM
CKOpOCTH.

HUccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, IPOMACHHBIMU TEJIOM 3a
MIOCJICIOBATENBHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yyenue nBuxeHus Tena, OpOIeHHOr0 rOpU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. IIpunuun cynepno3uuuu cui. Bropoil 3akoH HeroToHa
JUIS. MAaTEPUAIbHOM TOUKU. Tpernii 3aKkoH HproTOHA 1711 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro TtsiaroreHusa. Cumima Tspkectd. IlepBas kocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoybxeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHus CKOJIbKEHUs U cuia TpeHus nmokos. KoadduiueHt TpeHusl.
Cuia conpoTHUBIIEHUA NPU IBU>)KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIBI OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBusd
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: MOAIIMITHUKH,
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 NOABEME U MAJCHUH.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBaHne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbe cuinbl U U3MEHEHHE HMMITYJIbCa Tella. 3aKOH COXPAHEHUS UMITYJIbCa.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEpPrusl. [ToreHumnanbHas DHEPrus yIpyro
nedpopMupoBaHHON  mpyxkuHbl. [loTeHuumanbHast  SHeprus Tena  BOIM3U
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTCHUWAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTCHIUAIIBHBIX CHWJI C M3MEHEHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomuol

N3ydyenne abCONMIOTHO HEYNPYroro yjuapa C TMOMOIIBIO JIBYX OIMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

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

Paznen 3. MoJsiekyasipHast QU3MKa U TEPMOJAMHAMMKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJEHCTBUS YaCTHUI BewiectBa. Molenu CTpOeHUsi Ta3oB, XKUIAKOCTEH U
TBEPJBIX TNl M OOBSICHEHHE CBOMCTB BEI[ECTBA HA OCHOBE 3THX Mojeiei. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ usMmepenue. lllkama remneparyp
Llenbcus.



Mopens  unpeanpHOoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpUM HealbHOro raza. AOCONIOTHash TeMmIiiepaTypa Kak mepa
CpedHeW KHUHETHUYECKOM SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. [llkana
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akoH [lanbrona. M3omponeccsl B UI€AIbHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHne H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BemiecTBa, Qororpadun
MOJIEKYJI OPraHUYECKUX COCTNHEHUM.

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 YpPaBHEHHUE COCTOSHHUS UJEAIBLHOIO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE WM3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXAY MapaMETPAMU COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrusl  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3y4YeHUE. Y IelbHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TemmoTel npu Temionepenaye.

[Tonsitue 00 aauabatHom tpouecce. I[lepBblii 3aKOH TEPMOJIUHAMUKHU.
[IpumeHenue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
MHTEepIpeTanus padoThl rasa.

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

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus SHEPruM B TEIUIOBBIX MamuHax. KoddduiueHT mone3Horo
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
NENCTBUA. DKOJIOTMYECKUE MPOOJIEMBI TEMIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW 3HEpPruM Teia MPU COBEPIICHUH PadOThl: BHUIET
npoOKu M3 OYTBUIKK TOJI JEHUCTBUEM CXXATOro BO3/lyXa, HarpeBaHue s¢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, TBUTATENS BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanre u KoHIeHcarus. Vcmapenne n kuneHue. AOCONIOTHAS |
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacwimeHHblid map. YaenbHash TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

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

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre yCTpOMCTBAa M MNPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYyUYECHUS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanus U MjiaBjieHUsl KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mMepeHne OTHOCUTENBHOM BIIaXKHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Tel. ODJEKTpUYecKHil 3apsan. J(Ba Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU U TOJYNPOBOJHUKHU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil aneKTpuyecKuil 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun



CYINEPIIO3UILIUM BJICKTPUUYECKUX MOoJie. JIMHMKM HANps>KEHHOCTH 3JIEKTPUUYECKOTO
OJIAL.

PaGora cun  osnektpocrarmueckoro  mons.  [lorenmman.  PasHocTh
NOTEHIUANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpoéMKocTh. KonaeHcaTop. DJIeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne YCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: BIIEKTPOCKOI,
AJIEKTPOMETP, DJJIEKTPOCTATHUYECKAsl 3alllUTa, 3a3eMJICHHE JJICKTPONpPHUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

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

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
NcTtounuku Toka. Cuia Toka. [TocTOSITHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJEKTPUUECKOE COIMPOTUBICHUE. Y EIbHOE CONPOTHUBJIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COSIUHEHNE MPOBOIHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 3JieKTpruyeckol 1enu. KopoTkoe 3amMbikaHHeE.

DJIEKTpOHHAsT ~ MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHMOCTD
CONPOTUBJIEHUSI METAJIJIOB OT TemMIepaTypbl. CBEpXIpOBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKMY. CobcTBenHas U IIpUMeECHast IPOBOJIMMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHuKOBBIE IPHOOPHI.

DNEeKTpUUECKU TOK B  pacTBOpaX M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHNAIMA. DIECKTPOJIN3.



OnexkTpudyeckuid TOK B ra3ax. CaMOCTOSTENbHBIM M HECaAMOCTOSATEIbHBIH
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pPEOCTaT, HCTOYHHKM TOKA, JIIEKTPOHArpeBaTelbHbIE MPUOOPHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 11O/, TajJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHe
raJIbBAHUYECKOr0 2JIEMEHTA U OLIEHKAa BHYTPEHHET'O CONPOTUBIICHUSI.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepenne 37eKTpOABMKYILIEH CHUJIbI UCTOYHHMKA TOKA U €ro BHYTPEHHErO
COIIPOTUBIICHUSL.

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
y4€TOM COZAEpKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMoJI0THH, XUMUH, Teorpadun U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
TEopusi, HAOIIOACHNE, SIKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JHHeWHas (QyHKIuS,
napaloua, runepoosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUN Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHudeckoe NBIKEHUE B >KMBOW mpupoze, Auddysusi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAAUH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B AKUBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISPHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPHABIX TEJ, XUIAKOCTEH WU



ra3oB, JJICKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJIWUTUYECKAsl TUCCOIMAIINS,
raJibBaHUKa.

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

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U Jpyrue), IABUTATENIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTaTHUeCKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. JinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[ToctositHHbIE  MarHuThl.  B3aMMOAEHUCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bektop MarHWTHOM HWHAYKUMM. [IpuHUOMIO Cyneprno3uiuu
MAarHUTHBIX Mojen. JIuHuum marHuTHOM MHAYKUMHU. KapTuHa JMHUKA MarHUTHOU
WHJYKIUHU T0JI NOCTOSTHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHHUI WHIYKIUU
MarHMTHOTO MOJISI JUIMHHOTO MPSAMOro MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
POBOJIHMKA, KAaTYIIKU ¢ TOKOM. OmnbIT DpcTeaa. BzaumoelicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOIyJib U HanpaBiieHUE. J[BUKEHUE 3apSKEHHON YACTHULIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIUUA. OJEKTPOABWKYIIAS CHJIA HWHIAYKIUHU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu dapanes.

BuxpeBoe anektpuueckoe Tmosne. OIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTUBHOCTh.  SIBJIGHME CAMOMHIYKIIMU. OJICKTPOABIKYIIAs  Cuja
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: IOCTOSHHBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTb 3JIEKTPOJBIXKYILIEH CHIIBI MHAYKIHUA OT CKOPOCTHU MU3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU 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  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanms. [lepmon, wacrora, ammuntyaa u ($aza KoieOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHHYECKHUX
kosnebanuit. [IpeBpaiiieHre sHepruu NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarensubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJIEOAHUS B
uealbHOM KOJe0aTeIbHOM KOHTYpe. AHANOTUs MEXAYy MEXaHUYECKUMH 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
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JIEMCTBYIOLEE 3HAYEHUE CHJIbI TOKAa U
HAIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepenaya U NOTPEOJICHUE ANEKTPUUECKOM
SHEPruMu. DKOJIOTMYECKUE PUCKHU MPHU MPOU3BOJCTBE AeKTpodHepruu. KynbTypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOrO TOKA, TUHUU JIEKTpOIEepeiay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoieOAaTenbHON CHUCTEMBbl (MIPY>KUHHBIA WM
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUSI.

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

Pe3onanc mnpu mociieoBaTeIbHOM COEAMHEHUU PE3UCTOpPa, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamopHule pabomol

UccnenoBanre 3aBUCUMOCTH NEPUOA MaJbIX KOJeOaHUN rpy3a 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 BOJIHBI. Y CIOBHUS U3JIYYCHUS JIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[[Ixana >MeKTPOMAarHUTHBIX BOJIH. [IpUMeHEHHE AJEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas AWArHOCTMKA B TEXHUKE W MEIMIIMHE, pajaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue oTpaskeHus U IPEIOMIICHHSI MEXaHUYECKUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU H
YacTOTOU KOJIEOaHUH.



HccnenoBanne  CBOMCTB ~ 3JIEKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
npesioMIICHHE, MONsipu3aius, Auppaxius, nHTephepeHITus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHelHOE pacnpoCTpaHEHUWE CBETa B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

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

[Ipenomiuenue cBera. 3aKOHbBI MPETOMIIEHUS CBeTa. AOCONIOTHBIN MMOKA3aTENb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa mOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucniepcus ceeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

CobOuparomue u pacceuBarolde JuH3bL. ToHkas mauH3a. DOKycHOE
paccTosIHME W ONTHYecKas cujia TOHKOM JuH3bl. [locTpoenue uzoOpaxeHHil B
coOuparolux U pacceuBaromux jJuH3ax. Gopmyna TOHKON JHH3BI. YBETUYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblE HCTOYHMKHU.
YcnoBus HaOMOIEHWS MaKCUMyMOB M MHUHUMYMOB B UHTEpGEpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcCIOBUE 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

[IpsMonuHEHOE pPACHpPOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckue mpruOopBkI.

[TonHoe BHyTpeHHEE OTpakeHre. Monenb CBETOBOAA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnn crera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOUIBIO PU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBLIO TUPPAKIIMOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



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

Pa3znes 6. OcHOBBI ClICUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH
I'panunpl  OpUMEHHMOCTHM  KJIAcCMYeCKOM  MmexaHuku.  [locTynatsel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpaLICHUE
JUTHHBI.
DHeprusi 1 UMIYJIbC PENITUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3Heprneﬁ 1 UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIbI. SHGPFI/IH
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®ortonsl. opmyna [Inanka cBsi3u 3Heprur GOTOHA C €ro YaCTOTON. DHEPrus
U UMIyJbC (HOTOHA.

OTtkpeiTue u uccnenoBanue Goroddpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dororddexra. YpaBHenue DuHmreitHa A dorodrddexra. «KpacHas rpaHunar
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JEHUCTBUE CBETA.

TexHuueckue ycTpoiicTBAa M MPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(pPexT Ha yCTaHOBKE ¢ IUHKOBOM IIIACTHHOM.

Uccnenoranue 3akoHOB BHEIHETO (oTodddeKTa.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopnia mo paccesHuro 0 -4acTHII.
[Inanerapnas mopenb aroma. [loctynatel bopa. W3nydeHne W TOTJIONIEHUE
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPTHMM Ha JpYyro. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

BonnoBsie cBoiicTBa yactull. Bonnsl ne bpoitnsa. KopmyckynsipHO-BOJIHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

TexHu4ecknue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHME: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIT), Ja3ep, 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, JTOKA3bIBAIOIINE CJOKHOCTh CTPOEHMS siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paguoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITy4dCHHUS.
BnusiHne paanoakTUBHOCTH HA KUBbBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA W HeWTpoHa. HykimoHHas monens suapa ['eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

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

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

S nepHble peakuuu. JlenieHue u cUHTE3 AIEP.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobOiieMbl M MEPCHEKTUBHI
SIICPHOMN YHEPTETUKU. DKOJIOTMUECKUE ACTIEKTHI SIACPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOMIOCHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

@yH1aMEHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pU3NUECKON KAPTUHBI MUPA.

TexHuueckue yCcTpoONCTBA U IMPAKTUYECKOE NPUMEHEHHUE: TO3UMETpP, KaMepa
Bunbcona, simepHblil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomoi

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

DTarnbl pa3BUTHUS acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

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

ComnHeunas cucreMa.

Comune. ConHeuHass akTHUBHOCThb. HMcrounuk sHeprum ConHua u 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMmma «CHEKTpalibHbIM KJlace —
CBETUMOCTB». 3BE3/bI TJIABHOM IIOCJIEIOBATEIHPHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTbY» ISl 3BE3]l TJIABHOM MOCJEAOBATENbHOCTU. BHyTpeHHee cTpoeHue



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BoionuMU CoJiHIa U
3BE3]1. DTaIbl YKU3HH 3BE3 .

Muneunbiii I[lyts — nHama I'anaktuka. Ilonoxkenue u nBuwkeHue CoyiHIIA B
lNamaktrke. Tunel ranakTuk. Paguoranaktuky u kBa3zapbl. YEpHbIE OBIPHI B SApax
rajaKkTHK.

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

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronennsi HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUM NI ONpe/eleHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

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

O6o0maroiee NOBTOpPeHUE

Ponr ¢u3uku © acTpOHOMUHM B DKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POjb U MEeCTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HAYYHOM KapTHHE MHUpPA, POJb (PU3NUECKON TEOpHH
B (OpMUpPOBAaHMM TMPEACTABICHUN O (DU3NUECKON KapTUHE MHpaA, MECTO
dbu3nYecKor KapTUHBI MUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHH, Teorpadun U TEXHOIOTUH.

Mesxcnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelIeHHE CUCTEMBl YpPaBHEHHH, TPUTOHOMETPUYECKHUE
GYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M HMX MPOEKIWHA HA OCHU KOOPAWHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpezieNieHHe TUIOMIAIN TIOCKUX (PUTYp U 00bEMa Tell.

buonocus: »nekTpudeckue SIBICHUS B KUBOM TMpUpOJie, KojieOaTelbHbIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJIIIMYECKast CTPYKTypa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMs KPUCTAUTMUECKOW PEMIETKH, CIEKTPATbHBIN
aHaJu3.



l'eoepagpusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJieKW MAarHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€Yb, pafap, PaauONPUEMHUK, TEIEBU3O0D,
anteHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
conHeyHas Oarapes.

IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUASA

OcBoenue ydeOHOTO TmpenMera «®Duszmka» Ha YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHKEHUE CIIETYIOIINX
JUYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJbTATBI

JIMYHOCTHBIE PE3YNIbTAThl OCBOCHUS yueOHOro npeamera «PU3nKay JOJIKHBI
OoTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaromiuxcsi PYKOBOJCTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIMPEHHE >KU3HEHHOTO
ONbITAa U OMNbBITA JIEITEIBHOCTH B MPOLIECCE Peaau3alid OCHOBHBIX HAIPABICHUU
BOCIIUTATEIbHOUN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIMKA 00YUYaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

OPUHSATUE  TPATUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTUYECKUX U
JNEMOKPaTUYECKUX LICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEpPECAX IPa)KJaHCKOIO
o0l11ecTBa, y4aCTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHONW OpPraHU3allig;

YMEHHUE B3aUMOJIEHCTBOBATH C COUAIbHBIMA UHCTUTYTAMU B COOTBETCTBUU C
uX QYHKIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIEITENBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS :

c(hopMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NIaTPUOTU3MA;

LIECHHOCTHOE OTHOLIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHXKECHUSIM
POCCUMCKUX YYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHNS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOT O TTOBE/ICHMUS;



CIIOCOOHOCTh OIIEHMBAaTh CHUTYaIlMI0 M TMPUHUMATh OCO3HAHHBIC pEIIeHUs,
OpUEHTHUPYACh HAa MOpPaJbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCIE B
NEATEIbHOCTU YUYEHOTO;

OCO3HAHUE JIMYHOT'O BKJIAJ]a B IOCTPOCHUE YCTOMUUBOTO OYIYIIEro;

4) 3cTeTHYECKOT0 BOCIIHTAHMS

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYAsl 3CTETHUKY HaAYYHOTO TBOPUYECTBA,
npuCyIIero (GU3NIecKoil HayKe;

5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpPEC K pa3uuHbIM cdepam mpodeccHoHaTbHON JeATETbHOCTU, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIAThH OCOZHAHHBIN BHIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpPa30BaHUIO B 00JIaCTH
(Gbu3MKU Ha TPOTSKEHUU BCEU KU3HU;

6) IK0JIOrHYeCKOr0 BOCIIUTAHHUS:

c(hOpPMHPOBAHHOCTh 3KOJIOTHUECKOW KYJIBTYPhI, OCO3HAHHE TJI00ATHLHOTO
XapakTepa HKOJIOTHUECKUX MpodieM;

IJIAHUPOBAHUE U OCYLIECTBIICHHUE ICMCTBUI B OKPYKAOLIEH CPEJIC HA OCHOBE
3HAHUS LEJIeH YCTOWUYUBOIO Pa3BUTHs YEIIOBEYECTBA;

pacuidpeHue ombITa JEATeIbHOCTH HKOJOTMYECKON HaNpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUHN 10 (PU3UKE;

7) HEeHHOCTH HAYYHOI'0 TIO3HAHMS

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3NUECKON HAYKH;

OCO3HAHUE I1IEHHOCTH HAy4YHOH [eATEeIbHOCTH, T'OTOBHOCTH B IMPOIECCE
U3y4eHUs]  (U3MKKM  OCYIIECTBJISATh  NPOEKTHYIO U HUCCIENOBATENbCKYIO
NEeATENbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE el CTBUS
ba3oBble j1ornueckue AecTBUs:
CaMOCTOATENTLHO  (OPMYJIMpPOBAaTH W AKTyaJlIM3UpoOBaTh  MpoOIieMy,
paccMarpuBaTh €€ BCECTOPOHHE;
OTIpEeIeNATh IeNU ACATENbHOCTH, 3a/laBaTh IMapaMeTPhl W KPUTEPUH UX
JOCTHIKEHUS;
BBISIBJISIT ~ 3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  paccMaTpUBAEMBIX
(bU3NUECKUX SIBIICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepHAITbHBIX U HEMaTepUATbHBIX PECYPCOB;



BHOCHUTH KOPPEKTHBBI B JICITCIILHOCTD, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IEJISIM, OLEHUBATh PUCKH MOCJIEACTBUMN IEATEbHOCTH;

KOOPJMHUPOBATh ¥  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaJIbHOTO,
BUPTYaJTHLHOTO ¥ KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPA PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaegoBare/ibCKue 1eiCTBUA !

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYEBHIMU TIOHATHSMU M METOJIaMHU
(u3nUecKOl HAyKU;

BJIAJICTh HaBBIKAMHU Y4EOHO-HCCIIEA0BATEIIBCKOW U TMTPOCKTHOM JIEATEILHOCTH
B obOsactu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pENICHUs 3a7ad (U3HUECKOTO COJepPKaHUs, MPUMEHEHUIO Pa3TUIHBIX
METOJIOB ITO3HAHMSI,;

BJQJ€Th BHJAMU JCSATEIBHOCTH MO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpEeTallii, MpeoOpa3OBaHUI0 M TPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUN YICOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MPOBATh 3a/1ady,
BBIIBUTATh TUIOTE3y €€ pelleHusi, HaXOAWTh apryMEHThI IS JI0Ka3aTelibCTBa
CBOUX YTBEP)KIICHHI, 3a/1aBaTh TapaMETPhl U KPUTEPUU PEILICHHUS;

aQHAM3UPOBATh TIONYYCHHBIC B XOJE€ PEIICHHWsS 3aJaddl Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh X JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh W (OpPMYIUpOBATH COOCTBEHHBIE 3aJayll B 00pa3oBaTEIbHOM
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUs 10 (u3MKe B NPAKTUYECKYIO 0OJACTh
KU3HENEATETbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, MIPEIaraTh OPUTMHAIBHBIC TTOIXO/IBI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTE€PHATUBHBIE PELICHUS.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJyYeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS W3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh TOUCK, aHaIU3,
CUCTEMATHU3alMI0 U HMHTEpIpeTanuio WHGOPMAIMN Pa3IUYHbIX BHUIOB U (opm
IIPEICTABIICHNS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITHH;

UCIIONIb30BaTh  CpeACTBa  MHGOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEUICHWU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a7a9 ¢ COOMIOJIcHHEeM TpeOOBaHUN JProHOMHUKH, TEXHUKH O€30IacHOCTH,



TUTHCHBI, PECypcocOepeKeHHUs, TMPaBOBBIX M OTHYECKHX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MMacHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOTO COJACpPKAHUS B PA3NUYHBIX (opMarax cC
y4€éTOM Ha3Ha4YCHHS WH()OPMAITUU | IIEJICBOM ayTUTOPHUH, BBIOUpAsi ONTUMATIBHYIO
(dbopMy TIpeICTaBIICHUS U BU3yaJIU3aI[HH.

KommyHukaTuBHbIe yHUBEpPcadbHbIe y4eOHbIE 1eiiCTBUS:

OCYHIECTBJISATh OOIIEHHME Ha ypokax (U3MKKM W BO BHE-YpPOUYHOM
NeSITeNIbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallUd W CMATYaTh
KOH()JIUKTBI;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYaJIbHOU
paboTHI;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX MEHUCTBUIA C Y4YETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJ10TO YjeHa KOJIEKTHBA;

OpUHAMATh eI  COBMECTHOM  JEATENbHOCTH, OpTaHW30BbIBAaTH U
KOOPJAMHUPOBATh JEHCTBUS TO €€ JOCTH)KCHUIO: COCTABJIATH IUIaH JIEHCTBUH,
pacrnpenensaTe poiud ¢ YYETOM MHEHMH YYacTHHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU padOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa M KAXKIOTO yYaCTHHUKAa KOMaHABI B
OOIIMiA pe3yNbTaT Mo Pa3padOTaHHBIM KPUTEPHSIM;

npe/iaraTh HOBBIE MPOEKTHI, OIEHMBAThb HAEU C TO3UIMHU HOBU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTHYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETHYECKOE TOBEAEHHE B Pa3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

PeryisiTuBHBIE YHHBepcaJbHbIe YueOHbIe AeiCTBHA
Camoopranusanus:

CaMOCTOSITEJILHO OCYUIECTBJIATH MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
(Gu3MKM W acTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh W (HOPMYIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELICHHsS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IUIaH BBINOJIHEHUS MPAKTUYECKON PadOThI C yUETOM UMEIOLIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYalLUsIM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUYTEHUI;

JieNlaTh  OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;



OLICHMBATh PUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYIULIMA B 001acTH
(M3UKH, TOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTEIIbHBIN M KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI HHTEJJICKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJQJCTh HABBIKAMHU  TIO3HABAaTEJIbHOW  pEQUIEKCUU KaK  OCO3HAHUS
COBEpIIAEMbIX JICHUCTBUM UM MBICIUTENBHBIX TMPOLECCOB, HX pPE3yJbTaTOB U
OCHOBAHUIM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUH JJI OLIEHKH CUTYyaIlllH, BEIOOpa BEPHOTO
penieHus;

yMETh OIICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATh pEIICHUS MO0 HUX
CHIKEHHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl IPYrUX MpPH aHAIN3E PE3YIbTATOB
NEeSATENbHOCTY;

NpUHUMATh ce0sl, TOHNUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl APYrMX MpPH AHAIN3E PE3YIbTATOB
NEeATENbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.

B mporecce qocTmkeHUs JTUYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMEBI
no ¢u3MKe 1 YPOBHSA CpeaHero ooOmiero oOpa3oBaHUA Yy OOydYaroIIUXCs
COBEPILIECHCTBYETCS AMOLMOHAIIbHBIN WUHTEJUIEKT, [PEANoIararmni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUSI, BKJIIOUYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOILIMOHAIBHOE
COCTOSIHUE, BUETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOW IMOIIMOHAIBLHOMN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpPETyJIUPOBAHHUSI, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATHCSI K
AMOIMOHAIILHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIOYAIOUIEH CTPEMJICHUE K JOCTUKEHHUIO LETU U
yCcIexy, ONTUMU3M, WHUIUATUBHOCTb, YMEHHUE JCHCTBOBATH MCXOAS U3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATb €ro IMpPU OCYIIECTBICHUU OOILICHHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3pemiaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATBI



K konmy obyuenuss B 10 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MPUMEpaxX POJb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTHH, B TPAKTUYECKOUN AEATEIbHOCTH JIFOEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS HW3YyYEHHBIX (PU3UYECKUX MOJIENeH:
MaTepualabHas TOUYKa, MHEpPIUaIbHasi CUCTEMA OTCUETa, a0COMOTHO TBEPIOE TEIIO,
WJCaTbHBIN ra3, MOJIEIU CTPOCHHUS Ta30B, )XKUIAKOCTEH U TBEPIABIX TEJ, TOYCUHBIN
AJIEKTPUYECKUN 3apsii PU pelieHnU PU3NUECKUX 3aj1ay;

pacnio3HaBaTh (PU3NYECKHUE SABJICHHS (TPOIECCHI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
SJIEKTPOJMHAMHUKUA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJHUHEHHOE
JBWKEHUE, CBOOOJIHOE TMaJ€HUE TeJ, ABWKEHUE [0 OKPYKHOCTH, HHEpIus,
B3auMoiericTBre Tel, nud@ys3usi, 6pOyHOBCKOE NBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPMBIX TEI, U3MEHEHUE 00bEMA TEJ TIPU HarpeBaHUH (OXJIAXKICHUH), TETIOBOE
paBHOBECHUE, WCMAPEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAJUIM3ALHUS, KUIICHHE,
BJIAJXHOCTB BO3/1yXa, IIOBBILICHUE ABJICHUS ra3a [PU €ro HarpeBaHUM B 3aKPHITOM
cocyzle, CBS3b MEXKIY [apaMeTpamMu COCTOsHMS Tra3a B H30Ipoleccax,
BJIEKTPU3ALMSA TEJl, B3AUMOJCUCTBUE 3aPSIOB;

OMUCHIBATh MEXAHWYECKOE JIBHKEHHUE, UCMONB3Yys (DU3NYECKUE BEIIMYUHBI:
KOOpAMHATA, IIyTh, IEPEMELICHHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHia,
VMITYJIC T€Ja, KHHETUYECKasi dHEPTUs, MOTEHIMAIbHAS SHEPrUs, MEXaHUYecKas
paboTta, MexXaHWUYECKass MOIIMHOCTh; NPU OMNHCAHWU TPABWIHHO TPAKTOBATH
(GU3UYECKU CMBICI MCHOJB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS] W EAUHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIIME JAaHHYIO (PU3MUYECKYIO BEJIMYUHY C APYTUMH
BEJIMYMHAMU;

ONMUCHIBAaTh HM3YYCHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCTIONb3ysad (GU3MYECKUE BEIWYMHBL: JaBJIEHUWE Tas3a, TemIeparypa, CpeIHss
KUHETUYECKAsi DHEPTUS XAaOTUYECKOIO JABWKEHUS MOJIEKYJ, CpPEIHEKBaApaTU4Has
CKOPOCTh MOJIEKYJI, KOJMUYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padora rasa,
KO3 (PUIHUEHT TMOJE3HOr0 JCUCTBHUS TEIUIOBOTO JBUTATENs; MpPU ONKHCAHUU
NPAaBWIbHO TPAKTOBaTh (U3MUECKUH CMBICH HCMONb3YEMBIX BEIWYHMH, HUX
00O3HAaYeHUsT W EAWHMIIBI, HaXOAuTh (GOPMYJbI, CBA3BIBAIONIME JAHHYIO
(GU3HUECKYI0 BEIMUMHY C IPYTUMU BEJTMYNHAM;

ONUCHIBATh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKHUE
sSIBJICHUS (TIPOLIECCHI), UCTIONB3Ys (DU3NUYECKUE BEIMUMHBI: DJICKTPUUECKHUM 3aps/,
3JIEKTPUYECKOE I10JIE, HANPSIKEHHOCTD I0JIs1, HOTEHUIHAN, PA3HOCTh MOTEHIMAJIOB;
IpU ONUCAHUM TPABWIBHO TPaKTOBaTh (PU3UYECKUN CMBICT HCIOJIb3yEMbIX



BCJIMYHMH, WX OOO3HAUCHWUS W CIWHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3bIBAIOIINC
JTaHHYI0 GU3UYECKYIO BEIMUUHY C IPYTUMH BEIMYMHAMU;

aHAM3UPOBATH (PU3UUYECKHUE TPOIECChl U SIBIICHUS, UCIONB3YsS (Pu3nyeckue
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXpaHEHUsI MEXaHWYECKOW DHEPruHu, 3aKOH COXPaHEHUs HMIIYJIbCa,
NPUHIMI CYTEPHNO3ULIUA CUJI, TPUHIIUI DPABHOMPABUS WHEPIHAIBHBIX CHUCTEM
OTCYETA, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBa, Ia30BbIe
3aKOHBI, CBS3b CPEIHEN KMHETHUYECKON SHEPTUU TETUIOBOTO IBMIKEHUS MOJEKYI C
a0COJIFOTHOM TeMmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAaHCHUS
ANEKTPUUECKOr0 3apsifa, 3akoH KyloHa, Tpu 3TOM pa3inyaTh CIOBECHYIO
(GbOpMyTHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAXKEHUE U YCIOBHUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JEHCTBUA MAalllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3inyaTh YCIOBUS WX 0€30MACHOr0 MCIOJb30BaHUS B
TMOBCEIHEBHOM KU3HU;

BEITIONTHATE JKCIMEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SBICHUW W
IPOLIECCOB C HCIOJb30BAaHUEM NPSIMBIX M KOCBEHHBIX M3MEPEHHH, MpU STOM
dbopmynupoBath npobJeMy/3agady M THIOTE3y Y4eOHOro IKCIICPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOpYyIOBaHUS, MPOBOAUTH OIMBIT U
bopMyIUpOBaTh BHIBOJIBL;

OCYHIECTBIISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3UYECKUX BEIUYUH, TIPU
ATOM BBIOMPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS U HMCIOJIb30BaTh W3BECTHHIC
METOBI OLIEHKH MTOTPEIHOCTEN H3MEPEHN;

UCCIIEZIOBaTh  3aBHUCHMOCTH  MEXIy  (U3MUEeCKMMH  BETWYMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
dbuKcUpoOBaTh PE3YNHTATHl TMOJYYCHHOW 3aBUCUMOCTH (DM3UYECKUX BEIMYMH B
BUJIE TAOIUIT ¥ TpaWKOB, AETaTh BEIBOJBI IO pe3yIbTaTaM UCCIICIOBAHNUS,

coOJro1aTh MpaBuia 0e30MacHOro TpyAa MPU MPOBEACHUU UCCIEAOBaHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKON U MPOEKTHOU
JESITeNbHOCTA C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JaOOPAaTOPHOTO
000py10BaHUS;

pemarb pacu€THble 3a7aud C SIBHO 3aJaHHOM (U3MUECKOW MOJENblo,
UCTIOJNB3Ysl U3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BEIOWpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEITUYUHBI U (POPMYIIHI,
HEoOXOoAMMBIE ISl €€ pelleHus, MPOBOAUTh PAcuEThl M OIIEHWBATh PEaJbHOCTH
MOJTyYEHHOT'0 3HaUeHUSI PU3NYECKON BETUUNHBL;

pelaTh KaueCTBEHHbIE 3a/1a4: BHICTPAUBATD JIOTHUYECKH HEMPOTUBOPEUHBYIO
[EMOYKY PACCYXKIECHUH C OMOpOMl Ha H3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBJICHUS;



UCIIONIb30BaTh ~ MpPU  PEIIEHMH  y4eOHBIX  3aJlad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIpEJICTaBlIeHUs Y4eOHON U HAyYHO-TIOMYJISIpHOM MH(OpMAIIUHY, TTOIYICHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH AHAJIM3UPOBATH MOIYYaeMYH0 HH(OPMALIHIO;

MPUBOAUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE NPOLECCOB OKPYKAIOLIEr0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHON >KU3HU
JUIsl obecriedeHusi 6€30MacHOCTU MpU 0OpaleHUuU ¢ TPUOOpaMu U TEXHUYECKUMU
YCTPOWCTBAMHU, JUIsI COXPAHEHUS 3/I0POBbS U COOJIIOJIEHUS] HOPM SKOJIOIMYECKOI0
MTOBEJICHUS B OKPY KAIOIIEH CPEAE;

paboTaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATh pPabOTy TpYyNMbl, PAUOHAIBHO paclpeeisTh OOSI3aHHOCTH W
IJIAHUPOBATh JIESITENBHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJ€KBATHO OLIEHUBATH
BKJIAJl K&KJIOT0 U3 YYACTHUKOB IPYIIIIBI B PEILIEHUE PACCMATPUBAEMOI IPOOJIEMBI.

K konmy obyuenuss B 11 kJjacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMPUMEpaxX POJb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH JIOAECH, LEIOCTHOCTh W €IMHCTBO
bu3nuecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YyYEHHBIX (PU3MYECKUX MOJIETIEeH:
TOYEUHBINA IEKTPUYECKUMN 3apsl, JIyd CBETA, TOUYCYHBIM UCTOYHUK CBETA, SECPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO sijpa NpH PEIIeHUH (PU3NYECKUX
3ajad;

pacno3HaBaTh (pU3MUYECKHE SBJICHHS (MPOIECCHI) U OOBICHITH MX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAHTOBOW (DPM3UKH: AJIEKTpUUECKasi MPOBOIUMOCTH,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JEHCTBHUS TOKA, B3aHMMOJEHUCTBUE
MAarHuTOB, DJICKTPOMArHUTHAas WHAYKUUSA, JEUCTBUE MAarHUTHOIO TIOJA Ha
OPOBOJHUK C TOKOM W JBWXKYUIUHCS 3apsi, 3JEKTPOMAarHUTHbBIE KOJIEOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE PACIPOCTPAHEHHUE CBETA, OTPa)XXECHUE, IPEIOMIICHUE,
uHTepPepeHuus, Audpakuus W [OoJSpU3alus CBeTa, JIUCIIEpCUsl  CBETa,
dbotoanekTpuueckuit 3pdext (Pporoaddekrt), cBeToBOE NaBiIcHNE, BOSHUKHOBEHUE
JMHENYATOro0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHas

PalMOaKTUBHOCTb;
ONKCHIBATh W3YYEHHBIE CBOMCTBA BelIECTBA (DJIEKTPUUYECKHE, MATrHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOAUMOCTb  pPa3jMYHbIX  Ccped) U

ANIEKTPOMArHUTHBIE SIBIICHUS (TIPOIIECCHI), MCTONB3YsS (U3UYECKHUE BEITHYUHBIL:
ANEKTPUYECKUHN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE



CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYIAs CHia, paboTa TOKa,
UHIYKLIHAST MarHUTHOrO mojsi, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KAaTyIIKHA, JHEPrus SJEKTPUUYECKOIO W MArHUTHOI'O MOJIEW, MEPUOJ U YacToTa
KojeOaHui B KojeOaTEeIbHOM KOHTYpE, 3apsii W CWiIa TOKa B IpoOIlecce
FapMOHUYECKUX DJEKTPOMATHUTHBIX KoJIeOaHWM, (OKYCHOE pacCTOsSHUE U
ONTHYECKas] CHUjla JIMH3bI, NMPU ONHCAHUM MPABUIHHO TPAKTOBATh (PU3HUECKHI
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, WX OOO3HAYCHHS W CIWHHIIBI, YKa3bIBaTh
dbopMyIibl, CBS3bIBAIOIIME JaHHYI (PU3NUECKYyH0 BEJIMYMHY C JIPYTUMHU
BEJIMUMHAMU;

ONMCBHIBATh H3YYEHHBIC KBAHTOBBIC SIBJIICHUS U MPOLECCHI, HCIOIb3Ys
¢u3nyeckre BEIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
4acToTa CBETA, SHEPTUsl U UMNYJIbC (POTOHA, MEPHO]T TOJypaciaja, SHEPrUs CBI3U
aTOMHBIX SIZIep, MNpPU OIMUCAHWU TPABUIBHO TPAKTOBaTh (PUIMUYECKUIA CMBICT
UCIIOJIb3YEeMbIX BEIIMYMH, MX OOO3HAYEHUS M EIWHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONINE JAHHYI0 (U3MUYECKYI0 BEIWYWHY C JPYTMMH BEITUYHMHAMH,
BBIYUCIIATH 3HAaUCHUE (DU3NYECKOUN BEITMYHUHBI,

aHAIM3UPOBATH (PU3UYECKHE TMPOIECCHl U SBJICHUS, UCIIONb3Ys (PU3NYECKUE
3aKOHbl M MPUHLHUMNBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTO U MapAJLIEIBbHOTO
COCOUHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JEKTPOMArHUTHOU
WHJYKIMH, 3aKOH MPSIMOJIMHENHOTO paCIpPOCTPAHECHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI IMPEIOMJICHUsI CBETa, ypaBHeHUE DuHIITeHa mis Qororddekra,
3aKOH COXPAaHEHHUsI DHEPIUH, 3aKOH COXPAHEHUS HUMIIYJIbCA, 3aKOH COXPaHEHUs
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHs MAacCCOBOrO 4YMCIa, MocTyyaTtel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py TOM pa3inudaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, O0JACTH)
IIPUMEHUMOCTH;

ONPEAENATh HANPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO IOJI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuibl Jlopenua;

CTPOUTh UM OIKMCHIBATh H300paKeHHE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI 1O HCCIEIOBAHUIO (U3UYECKUX SIBICHUN W
IIPOLIECCOB C HCIIOIb30BAHUEM IMPSMBIX W KOCBEHHBIX W3MEPEHUM: INPU STOM
dbopMmynupoBath mnpoOiemMy/3ajadyy W THUNOTE3y Y4YeOHOro OSKCIEpUMEHTa,
coOHMpaTh YCTAHOBKY W3 MPEIJIOKEHHOIO0 OOOPYIOBaHUS, MPOBOAUTH OMBIT U
bopMyIUpOBaTh BHIBOJIBL;

OCYUIIECTBIISThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMYUH, TIPU
ATOM BBIOMPATh ONTHUMAJBHBIN CHOCOO M3MEPEHUS W HMCIOJb30BaTh M3BECTHHIC
METO/Ibl OLIEHKHU IOTPEITHOCTEN U3MEPEHHUI;



UCCJIeIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH C HCMOJIb30BAHUEM
OpSIMBIX U3MEPEHHIl: TMpPU HATOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCUPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYHMH B BHUJE TAOIUIl U
rpaduKoB, AeaTh BHIBOABI 10 PE3yJbTaTaM UCCIEIOBaHHUS;

coOJro1aTh MpaBuia 0€30MacHOro TpyAa MPU MPOBEAECHUM UCCIEIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOW W IMPOECKTHOU
JESTENHHOCTA C WCIOIH30BAHUEM HM3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py1I0BaHUS;

pemath pacu€THbIE 3aJa4d C SBHO 3aJlaHHOW (PU3UMYECKONW MOJIETBIO,
UCTIONB3Ysl (PM3MUECKUE 3aKOHBI U TIPUHIIMITBI, HA OCHOBE aHaJIU3a YCIOBUS 3a/1auu
BBIOWpATh (PU3UYECKYIO MOJIENb, BBIJACIATh (PU3NUECKUE BEIUYUHBI U (POPMYIIHI,
HEOOXO/IMMbIE NIl €€ pelleHus, NPOBOAUTH Pacy€Tbl M OLICHUBATh PEAJIbHOCTb
MOJTyYEHHOT'0 3HaUeHUs PU3NYECKON BETUUNHBL;

pelaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBAThH JIOTHUECKU HEMPOTUBOPEUUBYIO
LENOYKY pacCyXIEHHIl ¢ ONOpOl Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3nUecKue SIBICHNUS,

UCIIONIb30BaTh ~ MpPU  PEUIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U IpeCTaBleHUsl y4eOHOM UM HAay4YHO-NOMYJSpHOW MH(OpMaLUH, MOIYyYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYyYaeMyr0 HH(OPMALIHIO;

OOBSCHATH TPUHIUIBI JEHCTBUS MAalluH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUSA WX OE30MMACHOTO KCIIOJIb30BAaHUS B IMOBCEIHEBHON
KU3HU;

MIPUBOAUTH MPUMEPHI BKJIAJ]a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHUpa, B PAa3BUTHE
TEXHUKU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHHS 1O (PU3MKEe B TOBCETHEBHOW KU3HU
JUTsl o0ecriedeHusi 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbS M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAOLIEH CPEIE;

paboTaTh B TpyIIle C BBIIOJHEHUEM Pa3IUYHbIX COLMAJIBHBIX pPOJIEH,
IUIAHUPOBATh padOTy TPYMIMbl, PAUMOHAIBHO pacHpenensiTh OO0sI3aHHOCTH U
IUTAHUPOBATH JIEATETLHOCTh B HECTAHJAAPTHBIX CUTYAlUAX, aJIEKBATHO OLEHUBAThH
BKJIQJ] KQXJI0TO U3 YYaCTHUKOB T'PYIIIbLI B PEIIEHUE PACCMAaTPUBAEMOI TPOOIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbie
Ne ni/m P Konrtpoabnbie  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/7fA1bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Auaniia ! https://m.eds00.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. JIEKTPOJIUHAMMUKA
bubmuorexa [IOK

4.1 DIeKTpoCTaTHIA 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHbIN MeKTpUYeCKUil TOK. TokU B 12 bubnunorexa [IOK

' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 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.edsoo.ru/7f41c97c
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.edsoo.ru/7f41c97c¢
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
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4.3 AToMHOE SpO 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 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/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

ITIOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoaugecTBo yacoB

Ne n/m Tema YPOKa Bcero Jlf:::lzo MpakTnyeckue
paGoTh! padoTbI

1 duznka — Hayka o npupoje. Hayunble MeToAbl MO3HAHUS 1
OKPYXAIOIIero MUpa

5 Ponb 1 MmecTo pu3uku B GOpMHUpPOBAHUM COBPEMEHHON HAay4HOM 1
KapTHUHBI MUPA, B PAKTHYECKOU JIEITEIILHOCTH JIFOACH
Mexanuueckoe ABuxkeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO

3 neuxeHus. [lepemerienue, ckopocTb, ycKopeHue ( ¢ 1
UCIIOJIb30BaHuEM o0opynoBaHus «KBaHOpUyMay).

4 PaBHOMEpHOE NpSAMONMHENHOE IBUKEHUE( C UCIIOJIBb30BaHUEM 1
ob0opynoBanus «KBanopuyma»).

5 PaBHOYCKOpEeHHOE MPSIMOIHHEWHOE IBIKEHUE( C 1
HCIIONIb30BaHueM o0opyoBanus «KBanopuymay).

5 CBoOoaHoe magenue. Y ckopeHue cBOOOIHOTO mageHusi( ¢ 1
UCTIOJIb30BaHUEM 00opynoBanus «KBaHopuyma).

7 KpuBonuneiinoe nBuxeHue. J[BkeHne MaTepruagbHON TOUKH 1
0 OKPY>KHOCTHU
ITpuHun otHOCHTENBPHOCTH ['anunes. MHepuuaibHble CUCTEMBI

8 orcueTa. [lepBrlii 3akoH HploTOHA( ¢ MCIIOIB30BaHUEM 1
obopynoBanus «KBanopuyma).

9 Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit 1
3aKoH HproTOHA 111 MaTepuaabHON TOUKU

10 Tpetuii 3akoH HproTOHA 1151 MaTepHalIbHBIX TOYEK( C 1
UCIONIb30BaHuEM 00opynoBaHus «KBaHOpUyMay).

11 3akoH BceMHpHOro TsaroteHus. Cuna tsixectu. [leppas 1
KOCMHYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena( ¢ ucnosib3oBaHuEM 1
obopynoBanus «KBanopuyma).

13 Cuna tpenus. Koadpduuuent tpenus. Cuna conpoTUBICHUS 1
IIPU JBUKEHUH TeJa B )KUAKOCTU WIIM rase
[ToctynarensHOE U BpalaTeIbHOE JIBIKEHNUE a0COTFOTHO

14 TBEpOTO Tena. MoMeHT cuibl. [lnedo cunbl. YcnoBus 1
paBHOBecHs TBEPJOTO Tena
Nmmynbc MaTepraibHON TOUKH, CHCTEMBI MaT€pUATbHBIX

15 ToueK. IMmynibe cuiibl. 3aKOH COXPaHEHHSI UMITYJIbCA. 1

PeaktuBHOE 1BHKEHUE( C UCIIOJIB30BAHUEM 000PYI0OBAHUS
«KBanopuymay).



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
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

16

Pabota u momHoCTh critbl. Kunetnueckas sHeprus
MaTepuaabHOW Touku. Teopema 00 U3MEHEHUH KMHETUYECKOW
SHEPrUU

17

[TorenuunansHast sHeprus. [loreHnuanbHas SHEPTUs yIpyro
nedopMupoBaHHOM NpyKUHBL. [loTeHIManbHas SHEprus Tena
BOJIM3M IOBEPXHOCTH 3eMIIH

18

HOTGHI_II/IaJILHLIG 1 HENNOTCHLMAJIbHBIC CUJIBI. CBs13b pa6OTBI
HEMOTEHIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTrUn
CHUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU

19

Jlaboparopuas pabota «VcciiemoBanue CBsi3u pabOTHI CHITBI C
H3MEHEHHEM MEXaHUUEeCKOU OHCPruu TCjia Ha MPUMCPE
pacTsHKEHUS PE3UHOBOTO KI'yTay ( ¢ UCTIOJIB30BaHUEM
obopynoBanus «KBaHopruymay).

20

Kontponbnas pa6ota no teme «Kunemaruka. JlnHamuka.
3aKOHBI COXPAHEHUS B MEXaHUKE)

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOI TEOPUH.
bpoynosckoe nemwxkenue. Auddysus( ¢ ncnoiapzoBannem
obopynoBanus «KBaHopuymay).

22

XapakTep ABUKEHUS U B3aUMOJCHCTBUS YaCTHUL] BELIECTBA.
Mopenu cTpoeHus ra3oB, KUIAKOCTEN U TBEPABIX TEI

23

Macca monexyn. KonnuectBo Bemectsa. [loctossHHas
ABoraapo

24

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. [lkana
temneparyp Llenbcus

25

Wneanphsiii raz3 B MKT. OcnoBHoe ypaBHenne MKT( ¢
UCTIOJIb30BaHuEM 00opynoBanus «KBaHopuyma).

26

AOcomoTHas TemrepaTypa Kak Mepa cpeHel KUHETUYEeCKOM
SHEPIrUU JBH)KEHUS MOJIEKYJ. YpaBHeHUEe MeHaeneena-
Kitaneiipona

27

3axoH JlanpToHa. ['a30BEIC 3aKOHBI

28

Jlaboparopnas padota «lccrnenoBanue 3aBUCUMOCTH MEXIY
rapaMeTpaMu COCTOSIHUSI pa3peKeHHOTO raza»

29

I/I30np0ueccm B NCaJJbHOM ra3c u ux rpaqmquI(oe
npeacTaBJICHUC

30

BHyTpeHH:s 9HEpPIrHs TEPMOJAUHAMUYECKON CUCTEMBI U
cnocoOsbI e€ n3mMeHenus. KonndyecTBo TemioTsl U pabora.
BHyTpeHHss1 9HEPrUs 0OTHOATOMHOT'O HJEAJIBHOTO Ta3a



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

31

Buasl Temionepenaun

YIIGJ'H:HEUI TEINIOEMKOCTD BCIICCTBA. KonndecTBO TENIOTHI npu

32
Teruionepenaye. AquabaTHeIi mpoiece

33 [lepBbIil 3aKOH TEPMOIMHAMUKH U €r0 IPUMEHEHHE K
U30IpoIeccam

34 HeoGpatumocTs mporieccoB B mipupoie. Bropoii 3akoH
TEPMOJANHAMUKH

35 [Tpunuun aevicteust n KIIJ{ TernmoBoi MammnHbI

36 Huxn Kapro u ero KITJI( ¢ ucronp3oBanueM 000py10BaHUS
«KBanopuyma).

37 DKOJIOTHYeCKHEe MPOOIEMBI TETUIOHEPT e THKH

38 O6o6marommii ypok «MouekynsapHas pusruka. OCHOBBI
TEPMOJUHAMUKI

39 KonTponbhas pabora o teme «MonekynspHas (hu3nka.
OCHOBBI TEPMOAMHAMUKI

40 [TapooOpa3zoBanue u koHaeHcanus. Vicnapenue u kunenue( ¢
HCIIONIb30BaHuEeM 00opynoBanus «KBanopuymay).

41 AOCoIOTHAs! U OTHOCUTEbHAS BIIAYKHOCTH BO3/yXa.
Hacelennsiii nmap
TBépnoe teno. Kpuctannnueckue u amopdHsbIe Tena.

42 AHM30TpONUS CBOMCTB KPUCTAIIIOB. JKUIKNE KPUCTAJUIBL.
CoBpeMeHHbIE MaTepHaTbI

43 [InaBnenue u KkpucTaMzanus. Y aeibHas TEIIOTa TUIABICHHUS.
CyOnumarnus

44 YpaBHeHHE TEIIOBOTO Oaianca

45 OnexTpu3anus Tell. JNeKTpuueckui 3apsa. JBa Buna
AIEKTPUUYECKUX 3aps 0B
[TpoBOAHMKY, TUAIEKTPUKU U TIOTYTIPOBOJHUKU. 3aKOH

46 COXpaHEeHHUs AJEKTPUUYECKOTO0 3apsiia( C UCIOJIb30BaHUEM
obopynoBanus «KBanopuymay).

47 B3aumopeiictBue 3apsanoB. 3akoH Kynona. Toueunslii
AIEKTPUYECKUH 3apsil.

48 Hampsx€rnocTs anekrpuyeckoro noss. [Ipuanmn
CYIEPIIO3UIIUU INEKTPUUECKUX TTosieH. JIMHMK HanpsKEHHOCTH.

49 Pabora cun snekTpoctatuyeckoro nois. [lorennuan. Paznocts



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

MMOTEHIIAAIOB.

50

HpOBOI[HI/IKI/I " JUSJICKTPHUKHU B JICKTPOCTATUYCCKOM IIO0JIC.
I[I/IBHCKTpI/I‘-IeCKaH MMPOHUIIACMOCTD.

51

DnexTpoémkocTh. KonmeHcarop( ¢ HCIOIb30BaHUEM
obopynoBanus «KBaHopuymay).

52

DneKTPOEMKOCTD TUIOCKOTO KOHJIEHCATOpa. DHEPIHsl
3apsHKEHHOr0 KOHJIEHCaTopa.

53

JlabopaTtopnas padota "M3mepeHue 37eKTpoEMKOCTH
KOHJIeHcaTopa'( ¢ UCIOJIb30BaHuEM 000y I0BaHUS
«KBanopuyma»).

54

[TpuHimn neicTBUs U NIPUMEHEHUE KOHAEHCATOPOB,
KOIIMPOBAJILHOTO amliapara, CTpyHHOTO MIPUHTEpA.
DnekTpocTaTUdecKas 3auTa. 3a3eMIIEHUE 3JIEKTPOIPHOOPOB.

55

DNEeKTpUUECKHUH TOK, YCIOBHUS €ro CYIECTBOBAHMS.
ITocrosiHubii TOoK. Cuita Toka. Hanpsokenne. ConpoTHBIIEHHE.
3axoH OMa 11 yyacTKa LETH.

56

[TocnenoBarenbHOE, MapajieIbHOE, CMEIIAHHOE COCTUHEHHE
poBoAHUKOB. JlabopaTopHas pabota «/3yueHnue cmemanHoro
COCIUHEHUS PE3UCTOPOBY.

57

58

59

PaboTta 1 MOIITHOCTB ANIEKTPUYECKOTO TOKa. 3akoH J[>koyrs-
Jlenna

3axon OMa 11 MOJIHOM (3aMKHYTOM) 3JIEKTPUYECKON LIETH.
KopoTtkoe 3ambikanue. Jlaboparopuas pabota «3mepeHue
3/1C uCcTOYHUKA TOKA M €T0 BHYTPEHHETO COMPOTUBICHUS» ( C
UCIIOJIb30BaHuEM o0opynoBaHus «KBaHopuyMay).
DNeKTpOHHAs IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh
CONPOTUBJICHUS] METAJIJIOB OT TEMIIEPATYpPHI.
CBepXIpOBOIUMOCTb.

60

DJIEKTpUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
My4YKOB.

61

[ToxynpoBOIHUKH, UX COOCTBEHHAS U TIPUMECHAS
npoBoauMocTh. CBolicTBa Pp—N-niepexoaa.
[TonynpoBOIHUKOBBIE TPHOOPBHI.

62

DJIEKTPUUYECKUI TOK B pACTBOPAaX M pacIuiaBax 3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOIHAIIHS. DJICKTPOIIU3.

63

DJIeKTpUUECKUil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSTENBHBIN pa3psaa. Monuus. [lnazma.

64

DnexkTpuueckue Mprudopsbl U YCTPOMCTBA U UX MPAKTUUECKOE
npuMeHenue. [lpaBuna TexHuKr 6€30MacHOCTH.

65

O06006maromuit ypok «IeKTPOAUHAMHUKAY.



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

66 KonTponbHas pabota no teme «3nekrpoctatuka. [1ocTosHHBIH 1
JNEKTPUYECKU TOK. TOKHM B pa3iIM4HbIX CPELaAX».
67 Pezepublil ypok. KonTponbHas pabota 1o teme 1
"DnexkTpoauHaMuKka'.
68 PesepBHbIii ypok. O606maromuii ypok mo temam 10 kiracca. 1
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

HOYPOYHOE IINTAHUPOBAHME 11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
JlaTa nu@ppoBbie
Nen/m | Tema ypoka KoHTposbHbIe IIpakTuyeckue bp
Bcero u3ydeHusi | odpazoBaTesIbHbIE
padoThI padoTbI
pecypchbl

ITocTossHHBIC MATHUTHI M UX B3aUMOJICHCTBHUE.
MaruauTHoe noJsie. BekTop MarHuTHOM
WHAYKIWU. JIMHUU MarHUTHOW MHAYKIHH. ( C 1 05.09.2023 bu6nuoreka [IOK
MCIIOJIE30BaHUEM 000PYI0BAHHUS https://m.edso0.ru/ffOc
«KBanopuymay).
MarnuTHO€ noJje IpOBOJHUKA C TOKOM. OmbIT
Opcrena. BzanmoeiicTBie mpoBOAHUKOB C . 07.00.2023 Bu6mmorexa [JOK
TOKOM( C UCTIOJIB30BaHUEM 00OPYIOBAHUS UJ. https://m.eds00.ru/ffoc
«KBanopuymay).
JlabopaTopHnast pabota «/3ydeHue MarHuTHOTO
10JI51 KaTYLLIKHA C TOKOM» ( C UCIOJIb30BaHUEM 1 1 12.09.2023 bubmorexa IIOK
O60py,Z[OBaHI/IH «KBaHOpI/IYMa»). https://m.edsoo.ru/ffOc
JleficTBHe MarHUTHOTO TTOJIsI HA MPOBOTHUK C
tokoM. Cuna Amniepa. JlaboparopHnas pabora bubmmoreka [IOK

r 1 1 14.09.2023
«UccnenoBanue neiicTBUS NOCTOSITHHOIO MarHuTa https://m.edsoo.ru/ffOc
Ha PaMKy C TOKOM)
JleficTBHE MarHUTHOTO TTOJISI HA JIBHDKYIITYFOCS
3apspkeHHyro yactuily. Cuna Jlopenna. Pabora Bu6mmorexa [TOK

1 19.09.2023

cubl JlopeHna( ¢ UCTonb30BaHHEM https://m.eds00.ru/ffoc
obopynoBanus «KBanopuymay).
3J1eKTp0M'jerI/ITHa51 uHaykiws. [loTok BekTopa Bu6nnorexa LIOK
MarHuTHON uHAyKuuu. J{C uHayKIuu. 3aKoH 1 21.09.2023

3JIEKTPOMArHUTHOM MHAYKIMK Dapajes.

https://m.edsoo.ru/ffOc



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
https://m.edsoo.ru/ff0d04a6

JlaboparopHas pabota «lccrnenoBanue sBaeHUs

but6mmoreka [IOK

7 9 26.09.2023
ANEKTPOMATHUTHON UHIYKLIAH https://m.edsoo.ru/ffOc
HNunyktuBHOCTD. SBnenue camounaykuu. 3JC BuGmuorexa LIOK

8 CaMOMHYKIIMH. DHEPIHsl MATHUTHOTO IOJIS 28.09.2023 httos://m.edsoo.ru/FfO
KaTYIIK{ C TOKOM. DJIEKTPOMAarHUTHOE TIOJIC. — '
TexHUYeCKHE YCTPONCTBA U UX PUMEHEHHE:

9 MOCTOSIHHBIE MarHUThI, JIEKTPOMArHUTHI, 03.10.2023 but6mmoreka [IOK
3JIEKTPOJABUTATEND, YCKOPUTEIH 3JIEMEHTAPHBIX https://m.edsoo.ru/ffOc
YaCTHII, HAYKIINOHHAS ITCYb.

10 O6o0marommii ypok « MarHuTHOE ToJI€. 05.10.2023 bubmuoreka [JOK
DJIeKTpOMArHuTHasE UHIYKITUS. https://m.edsoo.ru/ffOc

11 Kontponbnas padota no reme «MaruutHoe 10.10.2023 bubnuotexa [JOK
noJie. DJIEKTPOMarHuTHasE MHIYKIUS». https://m.edsoo.ru/ffOc
CBoOOIHBIE MEXaHUYECKHE KOJIeOaHusl.

12 ["apmonnueckue konedaHus. YpaBHEHUE 12.10.2023 bu6muoreka [IOK
rapMoHUYecKHuX kKoneOanuii. [IpeBpamieHue https://m.edsoo.ru/ffOc
SHEPTUHU.
JlaboparopHas pabota «MccnenoBanue
3aBUCHUMOCTH Iepro/ia MajbIX KoJiebaHuii rpysa

13 Ha HUTHU OT JUIMHBI HUTU U Macchl Ipy3a» ( C 17.10.2023 bubmorexa IIOK
UCIIONIBL30BaHUEM 000PYI0BAHUS https://m.edsoo.ru/ff0c
«KBanopuymay).
Kone6arenbHplii koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs B UCaIbHOM

14 KOJIeOATEIHbHOM KOHTYpE. AHAJIOTHS MEXKIY 19.10.2023 ﬁ;?;;f;i?g}?foc
MEXaHUYECKUMHU U DJIEKTPOMATrHUTHBIMU
KOJIeOaHUSIMHU.
[IpencraBneHue o 3aTyxaroMKX KOJIeOaHUSIX.

15 By eHHbIe MEXaHUYECKUE KOJIeOaHMs. 31.10.2023 bu6muoreka [IOK

Pe3onaHnc. BeiHYXIeHHBIE AI€KTPOMArHUTHBIE
KoJIcOaHWUS.

https://m.edsoo.ru/ffOc



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cbb86

[lepemennslil Tok. CHHYCOUAIBHBIN

16 IIEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOTO 02.11.2023 bubnmuoreka [IOK
TOKa. AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAYCHUE o https://m.edsoo.ru/ffOc
CHUJIBI TOKA Y HATIPSIKCHUSI.
17 Tpancdopmarop. [IponsBoacTso, nepenaya u 07.11.2023 bu6mmoreka [IOK
HOTpeOICHNE DIIEKTPUIECKOM SHEPTHH. o https://m.edso0.ru/ffOc
5 YCTpoiCTBO 1 IPaKTUYECKOE MPUMEHEHUE 06112023 Bu6nnotexa LIOK
DJEKTPUHECKOTO 3BOHKA, TeHEpaTopa A1 httos://m.edsoo.ru/ffO
NEPEMEHHOT'0 TOKa, JTMHHUH 3JIeKTponepeay.
OKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJCTBE BuG OK
19 anexkTpodHeprun. KynbTypa nucnonp3oBanus 14.11.2023 | " J_IHOTeKa A
- https://m.edsoo.ru/ffOc
JJIEKTPO’HEPIUH B IOBCEAHEBHOM JKU3HH.
MexaHnuyeckre BOJIHBI, YCIOBHUS
20 pacnpoctpanenus. [lepuona. CkopocTh 16.11.2023 bu6mmoteka [IOK
pacrpocTpaHeHus U JuIiHa BOJHEL. [Tonepeunsie o https://m.edso0.ru/ffOc
Y TIPOJIOJTHHBIE BOJHBI.
21 3Byk. CkopocTh 3ByKa. [ pOMKOCTBH 3ByKa. 2111.2023 bubnuoreka [IOK
BricoTa Tona. TemOp 3ByKa. o https://m.edsoo.ru/ffOc
29 ®opmyna TomcoHna. 3aKOH COXpaHEHUS SHEPTUU 23.11.2023 bubnuorexa LIOK
B MJICAJIBHOM KOJIEOATEILHOM KOHTYpE. o https://m.edsoo.ru/ffOc
23 DJIEKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA U 28.11.2023 but6mmoreka [IOK
ckopocTsb. [IIkana 3eKTpOMarHUTHBIX BOJIH. o https://m.edsoo.ru/ffOc
24 [IpuHIIMIIBI paIMOCBA3U U TEIEBUACHUS. 30.11.2023 bubnunorexa LIOK
PasBuTre cpencTs cBsa3u. Paguonokamnus. o https://m.edsoo.ru/ffOc
but6mmoreka [IOK
25 05.12.2023
Kontponbnas padora «Konebanus u BOIHBD. https://m.edsoo.ru/ffO
[IpsiMonMHEITHOE pacpOCTpaHEHHUE CBETA B Bu6 OK
26 OJIHOPOJIHOM cpenie. ToueuHblil HCTOYHUK CBETa. 07.12.2023 h::psj?ll;lr?:clii?ru 0
JIyu cBera. — '
27 OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHHUS CBETA. 12.12.2023 bu6mmoteka [IOK

[MocTpoeHne n300pakeHuii B INIOCKOM 3epKaie(

https://m.edsoo.ru/ffOc



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

C MCIIOJIb30BaHHEM 000pYI0BaHUS
«KBanopuymay).

[Ipenomnenne ceera. [lonHOE BHyTpeHHEE

- butmmoreka [IOK

28 otpaxenue. [IpeiebHbIi yroJl MOJHOTO 14.12.2023 httos://m.eds0o. (/O
BHYTPEHHET0 OTPaXKECHHUS.

29 JlaGopatopHas pabora «/3mepenue nokazaresns 19.12.2023 bubnuorexa LIOK
MPEJTOMIIEHUS CTEKIIAY. https://m.edsoo.ru/ffOc
JIunzel. [loctpoenne n3odpaxeHuil B TUH3E. bubnuoreka [IOK

30 9 21.12.2023
dopMyIia TOHKOU JTUH3BI. Y BEIMYECHUE JINH3BIL. https://m.edso0.ru/ffOc
JlaboparopHuas pabota «lccrnenoBanrne CBONCTB bubnmnoreka [JOK

31 HN300pakKeHUH B JIMH3aX» ( C UCIIOJIb30BAaHUEM 26.12.2023 | https://m.edsoo.ru/ffOc
o0opynoBanus «KBanopuyma).

Hucniepcus cBeta. Cl0XHBIH cocTaB 6€710ro bu6mmorexa LIOK

32 ceera. L{ger. JlaGoparopHas pabora 09.01.2024 | https://m.edsoo.ru/ffoc
«Habimoienne aucrnepcnu CBeTa
Wntepdepennus cera. Judpakuus ceera.

33 JudpakunonHas pemérka( ¢ UCIOIb30BaHUEM 11.01.2024 bubmuorexa IIOK
060py)1()BaHH;{ «KBaHOpI/IYMa»). https://m.edsoo.ru/ffOc

34 [TonnepeuHocTh cBETOBBIX BOJIH. lonspuzanms 16.01.2024 bu6mmoreka [IOK
CBETa. https://m.edso0.ru/ffOc

35 OnTuyeckne MpUOOPHI M YCTPOUCTBA U YCIIOBUS 18.01.2024
ux 0€30M1acCHOr0 MPUMEHEHHUSI.

26 ['panune H%I/IMGHI/IMOCTI/I KJIaCCHYECKOl 23.01.2024 Bu6morexa IIOK
MexaHukH. [locTynarsl ciennanbHON Teopun 0L https://m.edsoo.ru/ffoc
OTHOCHUTEJIBHOCTH.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. bubnuorexa LIOK

37 25.01.2024
3ameyieHre BpeMEHH U COKpAIEHUE JJIUHBI. https://m.edsoo.ru/ffOc

38 DHeprust U UMIYJbC PEISITUBUCTCKONW YaCTULIBI. 30.01.2024 bu6muoreka [IOK

CBsI3b MacCCHI ¢ BHCPTHCﬁ " UMITYJIbCOM.

https://m.edsoo.ru/ffOc



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
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

OHeprusi oKosl.

KonTponbnas padora «Ontuka. OCHOBBI bubnuoreka [IOK

39 8 01.02.2024
CIIeIMATIBbHON TEOPUU OTHOCUTEITBLHOCTH. https://m.edsoo.ru/ffOc

40 ®oronsl. opmyna [Inanka. JHEprus U UMIYJIbC 06.02.2024 bu6muoreka [HOK
¢doroHa. https://m.edsoo.ru/ffOc
OTkpeiTHe 1 uccienoanue Gorodpdexra. bu6mmoreka [IOK

41 .02.2024
Omneitel A. I'. Ctonerosa. 06.02.20 https://m.edsoo.ru/ffOc
3akonbl porodddekra. YpaBHeHHE DUHIITEIHHA
st hotodddexra. «KpacHas rpaHuIiay Bu6moreka IIOK

42 dororddekra( ¢ HCIOTH30BAHHEM 08.02.2024 https://m.edsoo.ru/ffoc
obopynoBanus «KBaHopuymay).

43 Jasnenue ceeta. OmneiTel [1. H. JIeOGenena. 13.02.2024 but6mmoreka [IOK
XUMHUYECKOE JCHCTBHE CBETA. o https://m.edso0.ru/ffOc
TexHu4eckne ycTpoicTBa U NPAKTUIECKOE E

noanoreka LIOK

44 . 15.02.
npuMeHeHHe: POTOINEMEHT, (POTOAATUHK, 5.02.2024 httos://m.edsoo.ru/FfO
COJIHEUHas OaTapesi, CBETOIUO.

45 Pemenne 3amad no temMe «91eMEHTHI KBAHTOBOH 20.02.2024 butmmoreka [IOK
OITUKN. https://m.edso0.ru/ffOc
Mopenb atoma Tomcona. OnbiTel Pe3epdopaa Bu6 OK

46 10 PacCestHUIO o-yacThll. [L1aHeTapHast MOJIEIb 22.02.2024 | X JIMOTeKa 1

https://m.edso0.ru/ffOc
aToMma.
butmmoreka [IOK

47 [locrynatel bopa. 27.02.2024 httos://m.edsoo.ru/FfO
W3nyuyenue u norsioiieHne GOTOHOB MPH
nepexo/ie aToMa ¢ OJTHOTO YPOBHS SHEPTUU Ha Bu6mmorexa [IOK

48 Ipyroi. Buabl ciekTpoB( ¢ UCIOJIb30BaHUEM 29.02.2024 https://m.eds00.ru/ffoc
o6opymoBanus «KBaHOpHIyMa»). T '
Bonnoseie cBoiicTBa yactull. BoaHsel ne bporins. Eu6 OK

49 KopryckysipHO-BOJIHOBOH JTyaTu3M. 05.03.2024 | CHOMOTERA 1

CroHTaHHoeE U BBIHYXXJICHHOC N3JTYUCHUC.

https://m.edsoo.ru/ffOc



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

OTKpLITI/Ie pPaarnOaKTUBHOCTH. OnbITH

bubmnorexa IHOK

50 Pesepdopaa 1o omnpeeseHuo cocTasa 07.03.2024 httos://m.edsoo.ru/FfO
PaIMOAKTUBHOTO M3TY4YCHHUS.

51 EﬁiEilii?pii"ii;fiiﬁo’ciiﬁaiiiﬁéeH“"' 12.03.2024  Dubmiorexa LOK

https://m.edsoo.ru/ffOc
OpTaHU3MBEI.
OTKpbITHE IPOTOHA U HEUTPOHA. M30TOMBI. Bu6miorexa LIOK

52 Anbda-pacna. DIEKTPOHHBIN U TIO3UTPOHHBI 14.03.2024 httos://m.edsoo. /O
Oeta-pacnan. 'aMMa-u3nydyeHue.

DHeprus CBSI3M HyKJIOHOB B sizipe. SnepHsie

53 peakimu. SnepHsiit peaktop. [IpoOaemsl, 19.03.2024 bubnuorexa LIOK
IIEPCIEKTUBBI, IKOJIOTUYECKHE ACIIEKTHI AECPHOU https://m.edsoo.ru/ffOc
9HEPreTUKH.

OnemeHTapHble yacTULIbl. OTKpPBITHE O3UTPOHA.

y MeTtobl HaOMIOACHUS U peructpauui Bu6miorexa LIOK
3JIEMEHTAPHBIX YaCTHII. prl"J'II:EH cTou 21.03.2024 httos://m.edsoo.ru/FfO
«DyHIaMeHTaIbHbIE B3aUMOACHCTBHS.

EnuHCTBO (hM3nyeckoi KapTHHBI MEPay.
Bun 3Bé3aH0r0 Heba. Co3Be3aus, spKue 3BE3bI, but6mmoreka [IOK

55 IJIAHETBL, UX BUAUMOE nBrkeHue. CollHeUHas 02.04.2024 | https://m.edsoo.ru/ffoc
cUcCTeMa.

bubnunorexa LIOK

56 Comnnne. ConHevHasi akTUBHOCTb. VICTOUHUK 04.04.2024 .
sueprim CONHIA H 38831, https://m.edsoo.ru/ffOc
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3IBI bubnuotexa [JOK

57 TJIaBHOM IOCIIEI0BATEIBHOCTH. BHYTpEHHEE 09.04.2024 https://m.edsoo.ru/ffOc
ctpoeHue 3BE311. COBpeMEHHbIE MPEACTABICHUS O
IPOUCXOXKIEHNUHU U 3BoItoLMU CoJIHIIA U 3BE3]

Mueunsiit [IyTe — Hama ["anaktuka. bubnuotexa [JOK

58 Ionosxenue u newxenne Connna B [anakruke. 11.04.2024 | https://m.edsoo.ru/ffOc
INanaxtriku. YEpHBIE BIPHI B SIApaX rajlaKTHK.

59 Bcenennas. Pasberanue ranaktuk. Teopus 16.04.2024 bubmmorexa [LIOK

Bonbioro B3peiBa. PeIMKTOBOE U3TydEHHE.



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

MeraranakTuka. https://m.edsoo.ru/ffOc
bubmmorexa IHOK

60 Hepemennsie mpo6ieMbl aCTPOHOMUH. 1 18.04.2024 | https://m.edsoo.ru/ffOc
61 KonTponbrast pabora «1eMeHTh aCTPOHOMHUU U 1 23.04.2024 BH6J_mOTeKa HOK

acTpodH3HK. bl https://m.edsoo.ru/ffOc

O6o6maromuii ypok. Ponb pusuku u bu6mmoteka [IOK
62 aCTPOHOMHUH B SKPHOMI/I‘ICCKOI\{, } 1 25 04.2024 | hitps://m.edsoo.ru/ffOc

TEXHOJIOTUYECKOMN, COMATBHON 1 3TUYECKOU

cdepax AesITeIbHOCTH YeJIOBEKA.

O6o6maromuii ypok. Pois u Mmecto pusuku u bubmuorexa [JOK
63 ACTPOHOMHH B COBPEMEHHOUN HAyYHOUH KapTHHE 1 30.04.2024 | https://m.edsoo.ru/ffoc

MUDpA.

O6o00marommii ypok. Pons ¢puszndeckoit Teopuun bubnuotexa [JOK
64 B (hopMHpOBaHUH TPEICTABICHUI O (HUIHUCSCKOM 1 02.05.2024 | https://m.edsoo.ru/ffoc

KapTHHE MHpAa.

Ob6o6matomuit ypok. Mecto ¢puzndeckoit bu6muoreka [IOK
65 KapTUHBI MUPa B 00IIEM PsTy COBPEMEHHBIX 1 14.05.2024 https://m.edsoo.ru/ffOc

€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O

IpHUpPOJIC.
66 PesepBHbIil ypok. MarautHoe nosie. 1 16.05.2024 BH6JIIHOTeKa HOK

DeKTpOMarHuTHAs HHIYKLUS. 9 https://m.edso0.ru/ffoc
67 PesepBHbIitl ypok. OnTrka. OCHOBBI 1 21.05.2024 BH6J.1HOTeKa HOK

CIENUALHON TEOPUH OTHOCHTEILHOCTH o https://m.edsoo.ru/ffOc
68 Pesepusiii ypok. KBanToBast ¢pusuka. D1eMeHTHI 1 93.05.2024 bubnuotexa [JOK

ACTPOHOMHUHU U aCTPOPHU3HKH. https://m.edsoo.ru/ffOc

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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