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HOACHUTEJBHASA 3AIIMCKA

IIporpamMma 1o ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CPEAHErO OOIIEro
oOpa3oBaHMsI pa3paboTaHa Ha OCHOBE ITOJIOXKEHUI U TPEOOBAHUMN K pe3ysbTaTaM
OCBOEHMSI OCHOBHOI 00pa3oBaTesibHOW MporpaMMmel, npeactaBieHHbx B GT'OC
COO, a Takxe ¢ yuéroM denaepaibHOl pabodeil mporpamMmbl BOCIUTAHUS U
KOHIENIINH TIpenoAaBaHus yueoHoro npeamera «Ousuka» B 00pa3oBaTeIbHBIX
opranm3zauusax  Poccumiickoin ~ ®epepauuu, — peadu3yKOIIUX  OCHOBHBIE
o0Opa3oBaTelibHbIE IPOTrPAMMBI.

ConepxaHue mnporpaMmbl IO (U3MKE HaAIpaBIIeHO Ha (OPMHUpPOBaHUE
€CTEeCTBEHHO-HAy4YHOUW KapTuHbI Mupa oOyuarommuxcs 10-11 kmaccoB mpu
oOyyeHun ux ¢u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
HesTeNbHOCTHOrO  moaxoaa. Ilporpamma 1o  (u3uMKE  COOTBETCTBYET
tpedoBanusiM OI'OC COO k MmIaHUPYEMBIM JUYHOCTHBIM, MPEAMETHBIM U
MeTanpeIMETHBIM pe3yJibTaTaM O0yUeHus, a TAK)KE YIUTHIBAET HEOOXOAMMOCTh
peai3allud MEXIIPEJAMETHBIX CBsi3ed (U3UKU C E€CTECTBEHHO-HAyYHBIMU
yueOHBIMU IpenMeTaMu. B Hell omnpenenstoTcss OCHOBHBIE LEIM H3y4YEHUs
(U3MKHU Ha ypOBHE CPEAHEr0 O0IIEro 0Opa3oBaHus, MJIAHUPYEMbIE PE3yIbTaThl
OCBOCHHMSI Kypca (PU3MKHU: JUYHOCTHBIE, METAlpeJMETHbIe, MpeAMETHbIC (Ha
0a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

e IUIAHMPYEMBbIE Pe3yJIbTaThl OCBOCHHMSI Kypca pU3NKU Ha 6a30BOM YPOBHE,

B TOM YHCJIE€ IPEIMETHBIEC PE3yJIbTaThI MO rofilaM 00yUYEeHUS;

e conepkaHue yueOHoro npenmMera «Puznka» 1o rogam o0yueHusl.

@dusuka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBE y4eOHOTro IpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIHN BKJIAJl B CHCTEMY
3HaHMM 00  okpyxkawmem wmupe. llkompHbIE  Kypc  Qu3ukH  —
CUCTEMOOOpA3yIOUIA Il  €CTECTBEHHO-HAYyYHbIX y4YE€OHBIX MPEIMETOB,
MIOCKOJIBKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB W SIBICHH,
M3ydaeMbIX XHMHEH, Ononoruen, ¢pusndeckoil reorpadueii m acTpOHOMHEH.
Hcnonp30BaHne U akTUBHOE NpUMEHEHHE (PU3MUECKUX 3HAHWM ompeaesnser
XapakTep M pa3BUTHE PAa3HOOOpA3HBIX TEXHOJIOTMA B cdepe SHEPreTHKH,
TPaHCIIOPTa, OCBOCHHsI KOCMOCA, MOJIyYEHHUSI HOBBIX MaTEPHAIIOB C 3aJaHHBIMU
cBoiicTBaMu H JApyrux. HM3yueHue (U3MKM BHOCUT OCHOBHOM BKIJIaJd B
(opMHUpOBaHUE €CTECTBEHHO-HAYYHOM KApTUHBI MHpa OOydYarolluxcs, B
dopMupoBaHUE yMEHHUH TNPUMEHSATh HAY4YHBIH METOJA TO3HAHUA TPHU
BBITIOJTHEHUH UM y4EOHBIX HCCIIETOBaHUM.



B ocHoBy kypca pusuku s ypoBHS CpeaHEro oOmiero oOpa3oBaHUs
MOJIOKEH DA HWACH, KOTOpPbIE MOYKHO paccMaTpHBaTh KaK HMPUHLUIBI €ro
ITOCTPOEHHS.

Hoesa yenocmnocmu. B COOTBETCTBUU C HEH KypC SBIIETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COACPKUT MaTepuall U3 BCeX pa3/iesoB GU3NKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHON (U3HKHU.

Hoes cenmepanuzayuu. B cOOTBETCTBUU C HEW marepuan Kypca (U3HKU
o0beIMHEH BOKpPYr ¢u3nueckux Teopuil. Benymmm B Kypce sBIseTCS
(opMUpOBaHUE NMPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pUH, BEIIECTBE U
ToJIe.

Hoesa cymanumapuzayuu. B€ peanuzanusi npennonaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaNa (U3UYECKON HAyKU, OCMBICICHUE CBSI3M PA3BUTHS
¢u3uku C pa3BUTHEM O0OIIEeCTBa, a TakKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU MPOOIeMaMH.

Hoes npuxnaownoii nanpasnrennocmu. Kypc Qusuku mnpenmnonaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUECKUX MPUIOKEHUN
M3YUYEHHBIX TEOPUHN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercsi IMOCPEICTBOM BBEJIECHHS 3JIEMEHTOB
COJIEp’KaHUs, MOCBSIIEHHBIX SKOJIOIMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBA3aHBI C Pa3BUTHUEM TEXHUKHU M TEXHOJIOTHH, a Takke 00CYXICHHUS
npo0ieM  palMoOHAIIbHOIO  NPHUPOJAOIOJIB30BAaHUS M IKOJIOTMYECKOM
0€e30IacHOCTH.

CrepHEBbIMU 3J€MEHTaMHU Kypca (PU3UMKH Ha YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHusl ABIAIOTCS PU3HUECKUE TEOpUH ((POPMUPOBAHUE MTPEACTABICHUI O
CTPYKTYyp€ NMOCTPOCHHs (PU3NYECKOM T€OpHH, poiu (PyHIaMEHTaIbHBIX 3aKOHOB
U TIPUHLUIIOB B COBPEMEHHBIX IMPEACTABICHUSAX O MPUPOAE, TI'paHULAX
OPUMEHUMOCTH TEOPHUH, Il OINHMCAHMS €CTECTBEHHO-HAYYHBIX SIBICHUH U
MIPOIIECCOB).

CucTeMHO-AesTeIbHOCTHBIN MOIX0/ B Kypce (DU3UKU peaiu3yeTcs Mpexie
BCEr0 3a CYET OpraHM3alMi SKCIIEPUMEHTAIBHON AESTEIbHOCTH 00YYarOIIUXCsl.
Jlnst Ga3oBoro ypoBHS Kypca (U3UKM — 3TO UCIOJIB30BAaHUE CHUCTEMBbI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M J1a0OpaTOPHBIX padoT,
KOTOpPBIC B ITporpaMMe 110 pu3HKe 0ObESTUHEHBI B OOIIUNA CITUCOK YICHHYCCKUX
IpaKTUYECKUX paboT. Brijenenne B ykazaHHOM NepeuHe 1abopaTOpHBIX padoT,
IPOBOJUMBIX JJIE KOHTPOJISI M OIEHKHU, OCYIIECTBISETCS Yy4aCTHUKaAMU
00pa3oBaTeNbHOrO MpolEecca HUCXOAs M3 OCOOCHHOCTEW IJITaHUPOBAaHUS U
ocHamleHuss kaOunera ¢usuku. Ilpu 53TOM oOecneunBaeTcss OBJIaJACHUE
00y4arouMMuUCss YMEHUAMH NPOBOJAUTh KOCBEHHbIE U3MEPEHUS, UCCIETOBAHMS



3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M IOCTAHOBKY OINBITOB IO MPOBEPKE
MPENJI0KEHHBIX THIIOTE3.

Bonbiioe BHMMaHHE yNENsSETCs PEHICHUIO Pacu€THBIX M KaueCTBEHHBIX
3anad. [Ipu 3TOM 17151 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4U C SIBHO
3aJJaHHOM (PM3UYECKOM MOJIEIbI0, TO3BOJISIIOIINE IPUMEHSATh U3yUEHHbIE 3aKOHbI
Y 3aKOHOMEPHOCTH KaK M3 OJIHOTO pazjieyia Kypca, TaK U UHTETpUpPys 3HAHUS U3
pa3HbIX pa3zaenoB. JlJisi KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs
Ha 0OBSCHEHUE MPOTEKaHUs (PU3UUECKUX SBICHHUMN U MPOIIECCOB B OKPYkKAIOLIEH
AKU3HH, TpeOyrolue BbIOOpa (PU3MYECKONM MOJENH ISl CUTyalUud MHPAKTUKO-
OpPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ tpeboBanumsimu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CTeueHuI0 y4eOHOro rmpoiiecca 0a3oBbI YpOBEHb Kypca
¢u3MKu Ha YpOBHE CpeAHEero oOIero oOpa3oBaHUs JIOKEH H3y4aThCs B
YCIIOBUSX MPEIMETHOI0 KabuHeTa (PU3UKKU WM B YCIOBUSAX UHTETPUPOBAHHOTO
KaOWHETa MpPeJAMETOB €CTECTBEHHO-HAy4YHOro LuKiIa. B kabuHere ¢uznku
JOJDKHO OBITh HE0OXOAMMOE JIabOpaTopHOEe OOOPYJOBaHUE JJISl BBHINOJTHEHUS
YKa3aHHBIX B TIporpamMMme Mo (PHU3MKE YYCHHYECKUX MPAKTUUYECKUX pPadoT U
JE€MOHCTPAIIMOHHOE 000PY0BAHHUE.

JlemMoHCTpaninoHHOEe 000pynoBaHue (HOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTH U OOECIEeYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B MporpaMMe 1o (PU3MKE KIIOYEBBIX JEMOHCTPALMMA IS
UCCJIEIOBAHMSI M3YYaeMbIX SIBIEHUH W MPOLIECCOB, HSMIUPUYECKUX H
(dyHIaMEHTAIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpymOBaHUE ISl YUYCHHUECKUX MPAKTUUECKUX pPadoT
(dopmupyeTcsi B BUJie TEMAaTUYECKUX KOMIUIEKTOB M 00€CIIeYMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX OOyvaroummxcs. TeMaTH4ecKHe KOMIUIEKTbI
J1abopaTopHOro OOOPYIOBAaHUS JOJKHBI OBITH TMOCTPOEHBI Ha KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(PPOBBIX TPUOOPOB, a TAKIKE KOMITbIOTEPHBIX
U3MEPUTEIIBHBIX CUCTEM B BHJI€ LIU(POBBIX J1a00OpaTOPHIA.

OCHOBHBIMU LIEJIAIMH U3yU€HUS (PU3UKH B 001IEM 00pa30BaHUHU SABIISAIOTCS:

e (opmMupoBaHHE MHTEpeca M CTPEMJICHHS OOYYAIOIIMXCS K HAy4YHOMY
W3YYECHUIO TPUPOIBI, PA3BUTHE MX WHTEIJICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE TPEACTABIECHUN O HAyYHOM METOJE€ I[O3HAHUS U
bopMHpOBaHUE HCCIAEAOBATENBCKOTO OTHOUIEHUSI K OKPYXAIOIIKUM
SIBIICHUSIM;

e (opmMupoBaHHe Hay4YHOrO MHUPOBO33PEHHUS KaK pe3yJbTaTa H3y4YEeHHs
OCHOB CTPOCHHS MaTepuu U PyHAaMEHTaIbHBIX 3aKOHOB (DU3HKHU;



dbopmMupoBaHue YMEHUH OOBSICHATH SIBJICHHUS C HCIOJIb30BaHUEM
(bu3NYecKUX 3HAHUHN U HAYYHBIX JOKA3aTEIIbCTB;

dbopmupoBaHUe MPEACTABICHUN O POk (GU3MKH I PA3BUTHUS APYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.

JlocTikeHHEe 3TUX TeJIel 00eCIeYBaETCs PEIICHUEM CIEAYIONINX 3a/1a4 B
npolecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHEr0 O0IIero o0pa3oBaHMUs:

NpUOOpEeTeHUe  CHCTEMbl  3HaHUW 00  o0mux  Qusnueckux
3aKOHOMEpPHOCTSIX,  3aKOHAaX, TEOpHUAX, BKIIOYAs  MEXaHHUKY,
MOJIEKYJISIpHYIO (DU3UKY, JJIEKTPOJAUMHAMUKY, KBAHTOBYIO (DU3UKY H
AIIEMEHTHI acTPO(PU3HUKHY;

dbopMupoBaHUE YMEHUU MPUMEHATh TEOPETUUYECKUE 3HAHUS IS
OOBACHEHHS] (PU3UYECKUX SIBJICHUA B TMPUPOJE W I TNPUHATUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

OCBOCHME CIOCOOOB pEHIeHUs] PAa3IMYHbIX 337a4 C SBHO 3aJlaHHOMU
bu3nYecKoil MOJIENbI0, 3a7ad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3gaHue GU3NUECKOW MOJEINIH, aIEKBATHON YCIIOBUSAM 3a/1a4H;
NOHUMaHHE (PU3UYECKHX OCHOB W NMPHUHIUIOB JACHCTBHUS TEXHUYECKUX
YCTPOWCTB W  TEXHOJOTMYECKUX IPOLECCOB, HUX BIMSIHUS Ha
OKPYKAIOILYIO Cpeny;

OBJIaJICHUE METOJaMHU CaMOCTOATENILHOTO IJIAHUPOBAHUS M TIPOBEICHUS
(bu3HYEeCKUX SKCIEPUMEHTOB, aHAJIM3a U UHTEPHPETALMH HHPOPMALIUH,
oInpeaeeHus JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTara;

CO3/1aHue YCIIOBUM U1 pa3BUTHUA YMEHHU IIPOEKTHO-
HCCIIEI0BATEIIbCKOM, TBOPUECKOW IESITEIbHOCTH.

Ha usyuenue ¢usuku (6a30BbI YPOBEHB) Ha YPOBHE CPEIHEr0 OOIIETO
oOpazoBanust orBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO),
B 11 kimacce — 68 4yacoB (2 yaca B HEJENIO).

[Ipenyiaraemelii B mporpamme 1o (u3MKe MepedyeHb J1adOpaTOpHBIX U
MPaKTUUYECKUX palbOT SBISETCS PEKOMEHIOBAHHBIM, YYUTEIb JENaeT BBIOOD
MPOBEJCHUSI JTA0OPATOPHBIX PAbOT M OMBITOB € YYE€TOM HWHIUBUIYaJTbHBIX
0COOEHHOCTEHN 00yUaOIINXCS.



COAEPKXAHUE OBYUYEHUSA
10 KJIACC

Pasznes 1. @®u3uka ¥ MeTOAbI HAYYHOI'0 TO3HAHUSA

®usuka — Hayka o npupone. HayuHnsle MeTOABI NTO3HAHUS OKPYKAIOIIETO
mupa. Ponp JKcnepuMeHTa W TEOpPUHM B IPOLECCE IIO3HAHUA IIPUPOJBI.
DKCNEpUMEHT B (PUBHKE.

MopenupoBanue GpuU3nUecKuX SBJIECHUH U mpoiieccoB. HayuHbie runoTessl.
du3nyecKre 3aKOHbI U TEOPUU. [ paHUIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUS.

Ponp 1 mecto dhusuku B popMupoBaHUU COBPEMEHHON HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKOU AEATENBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble ¥ LUQPPOBBIE HU3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe nBuxkeHne. OTHOCUTENBHOCTh MEXAHUYECKOTO JBHKCHUSI.
Cucrema orcuéra. Tpaekropusi.

[Tepemetienne, ckopocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOpPEHHE MaTepUaIbHON TOYKH, UX MPOCKIHUH HA OCHU CHUCTEMbI KOOPJWHAT.
CnoxeHue nepeMenieHui u Ca0KeHue CKOpOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPsSMOINHEHOE aABmxkeHue. ['paduxu
3aBUCHUMOCTH KOOPJHWHAT, CKOPOCTH, YCKOPEHHUS, MYyTHU U MEPEMEIICHHS
MaTepUaJIbHONU TOYKH OT BPEMEHH.

CBoOoiHOE TIajieHne. Y CKopeHue CBOOOHOTO MaeHus.

KpuBonuneitnoe paBwkeHue. JIB>keHHWE MaTepUAIbHOM TOYKH MO
OKPYXHOCTH C TOCTOSSHHOM [0 MOIYJIO CKOPOCTBIO. YTJOBas CKOpPOCTb,
nuHeWHas ckopocTh. Ilepmon m wacrora oOpameHus. LleHTpocTpemuTeabrHOE
YCKOpEHHE.

TexHuyeckre yCTpOHWCTBA M MPAKTUYECKOE IPUMEHEHUE: CHUAOMETD,
JIBUKEHUE CHAPSAIOB, LEIHBIE U PEMEHHBIE NIEpEAAUH.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, MILTIOCTPAIUS KHHEMAaTHUYECKUX XapaKTePUCTHK
JBUKCHUSL.

[IpeobpazoBanyie ABUKEHUM C UCTIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MMPOCTPAHCTBE.



HaOntonenue nBukeHus Tena, OpOIIEHHOTO IMOJ| YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3Mepenue yckopeHus CBOOOHOTO MaICHHUS.

Hanpasnenue ckopocTu ipy ABUKEHUH IO OKPY>KHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3ydeHne HepaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONPEAEICHNS MTHOBEHHOM
CKOPOCTH.

HccnegoBanne COOTHOMIEHHS MEXKAY IYTSIMHU, MPONUJCHHBIMU TEJIOM 3a
MOCJIE/IOBATEIbHBIE PABHBIC TMPOMEXKYTKA BPEMEHH IIPU PABHOYCKOPEHHOM
JBH>KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBUKEHUS MIAPUKA B BA3KOU KUJIKOCTH.

N3yuenue aBuxeHus Tena, OpoueHHOro TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipynuun  ortHocutenbHOCTM [amuiies. IlepBeii  3akoH  HproToHa.
NueprmanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuanun cynepnosuiuu cuii. Bropoit 3akon HeroToHa
IUI. MAaTEpUAIIbHON TOUKH. Tpernit 3aKkoH HproTOHA 17151 MaTepuaibHBIX TOUEK.

3akoH BcemupHOro Ttsrorenus. Cuna Tsbkectd. IlepBas kocMuueckas
CKOpOCTBb.

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

Tpenue. Buabsl TpeHus (Mokosi, CKOJbKEHUs, kKaueHus). Cuiia TpeHUs.
Cyxoe Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cuiia TpeHus nokos. Koadduiment
TpeHusi. Cuia COMPOTUBIICHUS MPH IBUKEHUU TeJIa B )KUJKOCTHU UJIU Ta3e.

[TocTtynarensHOE U BpalllaTeIbHOE JBHKEHUE aOCOIOTHO TBEPAOTO TEa.

MOMEHT CHIIBI OTHOCHUTEJIIBHO OCH BpamleHus. [lmedo cuibl. YcmoBus
paBHOBECHS TBEPIAOIO TEIIA.

TexHuueckne yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MOALIWITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHue uHepuuH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3smepenue cui.

Crnoxxenue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAedopMaliui.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOJIBEME U TTAJICHUM.

CpaBHeHUME CHIT TPEHUS MOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabsl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopmsie pabomoi



N3yuyenue aBmxeHus: Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanune 3aBUCMMOCTH CUJI YIIPYTOCTH, BOSHUKAKOIIUX B MIPYKUHE U
pe3uHOBOM 00pa3siie, OT uX JepopMaIuu.

HUccnenoBanue ycnoBuUl paBHOBECUS TBEPAOIO Tejla, HUMEKOLIETO OCh
BpalICHUS.

Tema 3. 3akonvl coxpanenus ¢ Mexanuke

Nmnynbe MaTepuanbHOM TOUKH (T€Jla), CUCTEMbl MaT€pUANIbHBIX TOYEK.
Nmnynbe cwiibl 1 U3BMEHEHUE HMMITYJIbCA TEJla. 3aKOH COXPAHEHUS MMITYJIbCa.
PeaktuBHOE NBUXKEHUE.

Pabora cuiibl. MOIHOCTH CUITBL.

Kunerndeckass ’Heprusi MaTepHalbHOW TOukd. TeopemMa 00 M3MEHEHHH
KUHETHUYECKOU SHEPTUU.

[ToreHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIUs yOpyro
nedhopMupoBaHHOM NpyxkuHbl. [loTeHuuManbHas HSHEprusi Teina BOJIU3M
NOBEPXHOCTH 3€MIIH.

[loreHnmanbHple W HENOTEHIUANbHbIE  CUJIbl.  CBA3b  pabOTHI
HENOTEHLUHUAIBHBIX CUJI C U3MECHEHUEM MEXaHUYECKOW IHEPIUU CUCTEMBI TEIL
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPIUHU.

Yupyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCcTpocTBa U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOTED,
MPY>KUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexon mOTEHIMAILHON YHEPTUN B KHHETHUECKYIO ¥ 00paTHO.

Vyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3yuenue abCONIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

UccnenoBanue cBsi3u pabOThI CHIIBI C K3BMEHEHHUEM MEXaHUUYECKOM SHEpTrUuun
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3znen 3. MousiekyisipHasi pUM3UKa M TEPMOJIMHAMHKA
Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYECKOU meopuu
OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUYECKON TEOPUHU U UX OTIBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmxenue. uddysus. Xapaktep ABUKEHUS U
B3aMMOJICMCTBUS YaCTHUIl BellecTBa. MOJEnu CTPOCHHS Ta30B, KUIAKOCTEH W
TBEPJIBIX TEJl U OOBSICHEHHE CBOMCTB BEUIECTBA HA OCHOBE ATUX Mojeneil. Macca
1 pazMepsl Mosiekyi1. KonundectBo BemiectBa. [loctosiHHas ABoraapo.



TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp
Lleabcus.

Mopens wupaeanbHoro ra3za. (OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-
KHHETHYECKOW TEOPUHU UJEATBHOTO Ta3a. AOCOIIOTHAS TeMIeparypa Kak Mepa
CpEIHEM KMHETHYECKOM HEPruM TEIUIOBOTO ABWXKEHUA dacTtull rasza. lllkama
temneparyp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHne MeHneneeBa—
Knaneiipona. 3akon [Janerona. M3omnporuecchl B HAEaIbHOM I'a3e ¢ NOCTOSHHBIM
KOJIMYECTBOM  BemnlecTBa. ['paduueckoe MpeACTaBICHHE  H30IMPOIECCOB:
n30TepMa, U30xopa, uzodapa.

TexHHuecKkre yCTpoOWCTBA M MPAKTHYECKOE NPHUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbpIThI, TOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHME BellecTBa, (QoTrorpaduu
MOJIEKYJI OPraHUYECKUX COECTUHEHUI.

OnpiThl 110 1M HY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mopgaens onbita [lITepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYIIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMMOJICUCTBHUSI.

Mogens, nurocTpupyronias pupoay JaBJIEHUS ra3a Ha CTEHKH COCy/Ia.

OnbIThl, WUIIOCTPUPYIOLIME YPABHEHUE COCTOSHMS HJICAbHOTO Tasa,
U30IPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamophsie pabomol

Onpenenenne Macchl BO31yXa B KJIACCHOM KOMHATE HA OCHOBE U3MEPEHUN
00BEMa KOMHATHI, TABJICHHUS U TEMIIEpaTyphl BO3AyXa B HEH.

UccnenoBanne  3aBUCUMOCTHM  MEXAY  [apaMeTpaMud  COCTOSIHUS
Pa3peKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMoanHaMuueckas cucteMa. BHyTpeHHsIs DQHEPTUs TEPMOAUHAMUYECKON
CUCTeMBbl U cHocoObl €€ wu3MeHeHus. KonudecTBO TemioTel W padora.
BryTpenHss dHEeprus 0qHOATOMHOTO MICAIBLHOIO rasa. Buabl Teronepenadu:
TEIUIONIPOBOAHOCTh,  KOHBEKIMSA, HW3JIy4YE€HHE. YJeNbHAsd TEIUIOEMKOCTh
BeniecTBa. KonnuecTBo TEIIOTHI IPH TEIIonepeaaye.

[Tonsitue 06 amuabaTtHOM mporecce. [lepBhlii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHue nepBoro 3aKkoHa TEPMOAMHAMUKU K u3orpoieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTuMOCTh MPOIIECCOB B MIPUPOJIE.

TennoBeie  mamuHbl. [IpUHIUOBI  AEUCTBUS  TEIUIOBBIX  MAIIUH.
[IpeoOpa3oBaHusa PHEPrUM B TEIUIOBBIX MamuHaxX. KoaQ@HuIMeHT moie3Horo



nerictBusl TeruioBo MamuHbl. [ukn KapHo u ero kodphuUIMEHT MOJIE3HOTO
ACHCTBHS. DKOJIOTUYECKUE TMPOOIEMBI TETUIOOHEPTETUKH.

TexHuyeckre yCTpPOMCTBA U NPAKTUYECKOE MPHUMEHEHUE: JABUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOW XOJOAMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3meHenne BHyTpeHHEH SHEPTrUM Tejla MPU COBEPIICHUU PabOTHI: BBUIET
npoOKK W3 OYTBUIKU MO JEHUCTBHEM CXaTOro BO3/yXa, HarpeBaHue s¢dupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUACOJEMOHCTPALINS).

N3meHnenne  BHYTpEeHHEW  SHepruu  (TeMmrmeparypbl) Tela  [pHU
TerIonepeaaye.

OneiT TO0 aamabaTHOMY paCHIMPEHUIO BO37yXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopenu mapoBoil TypOWHBI, JBHUrareisi BHYTPEHHETO CrOpaHMs,
PEaKTUBHOIO IBUTATENS.

Yuenuueckuii sxkcnepumenm, 1abopamopmsie pabomoi

N3mepenne yaenpbHON TEITOEMKOCTH.

Tema 3. Azpecammnuvie cocmoanus eeuyecmea. Dazoevie nepexoonl

[Tapoo6pa3oBanue u koHAeHCaIus. Mcnapenne u kunenue. AOGCOTIOTHAS U
OTHOCHUTEJIbHAs BJIAXXHOCTh BO3ayXa. HacelmeHHsl nap. YaenpHas Temuiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUSI OT JaBICHUS.

Tépnoe tenmo. Kpucramimueckue u aMop@Hbie Tena. AHU30TPOINUA
cBOMCTB KkpucTauioB. JKungkue kpuctamwibl. CoOBpEeMEHHbIE MaTepHUallbl.
[1naBnenue u KpucTaIM3anus. Y 1eapHas Teriora miasieHus. Cyonumanms.

VYpaBHeHue TEMI0BOro 0anaHca.

TexHuyeckre yCTpOCTBA M MPAKTHUYECKOE MPUMEHEHUE: THUTPOMETP U
IICUXPOMETP, KAIOPUMETP, TEXHOJOTUH MOIYYEHUS COBPEMEHHBIX MaTEpPHUAJIOB,
B TOM YHCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILICHHBIX TTAPOB.

Kunenue npu noHU>K€HHOM JaBJICHUMU.

CnocoObI u3MEepeHus BIa>KHOCTH.

HabGnronenue HarpeBaHus U IJIABJIEHUS KPUCTAUIMYECKOrO BEILIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenne 0THOCUTENBbHOW BIIAXKHOCTH BO3YXa.

Pa3znen 4. JiekTpoaMHAMHKA
Tema 1. Inekmpocmamuka



OneKTpu3auus Tel. OJIEeKTpUYeCKMid 3apsi. JBa BHIa dIEKTPUYECKHX
3apAnoB. [IpoBOAHUKY, AUAIEKTPUKU U MOJIYIPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsAaa.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. ToueuHbIdl 3IeKTpUYECKUN
3apsia. Dnekrpuueckoe none. Hanpsok€HHOCTh 3nekTpuueckoro nois. [Ipuanmn
CYyNEPHO3ULINH JIEKTPUUECKUX ToJIeH. JIMHNNA HanpsHKEHHOCTH DJIEKTPUUYECKOTO
HOJIAL.

Pabora cun amekrpocrarudeckoro moss.  [lorenmman.  PasHocThb
MOTEHUHAIOB. [IpOBOAHMKM M JHAJIEKTPUKM B AJIEKTPOCTATUYECKOM IIOJIE.
JludnexkTpruyeckas MpOHULAEMOCTb.

DIEKTPOEMKOCTb. Konpencarop. DNEKTPOEMKOCTh IJTIOCKOTO
KOHJIEHCATOpa. DHEPrUsl 3apsHKEHHOr0 KOHIAEHCATOPa.

TexHuyeckre yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: AIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHUECKas 3allluTa, 3a3eMJICHHUE 3JIEKTPOIpPUOOpPOB,
KOHJIEHCATOpP, KONMPOBAJIBHBIN allapar, CTpPyUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIHUII IEUCTBUS SJIEKTPOMETPA.

B3aumopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE N0JIE 3aPSIKEHHBIX TEJI.

[TIpoBOAHUKH B 3JIIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKAsl 3aIlUTA.

JIMDNEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOLIAIn
IJJACTHH, PACCTOSHUS MEXIAY HUMU U JUAIEKTPUYECKON MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEeHcaTopa.

Vyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUUECKUIT TOK. YCIOBHS CYILIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Uctounuku Toka. Cuia Toka. [IocTOSITHHBIN TOK.

Hanpsoxkenue. 3akon Oma i1 ygacTka LENu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBHOE CONPOTHUBIICHUE BEILECTBA.
IlocnenoBarenbHOE, NApALIEILHOE, CMELIAHHOE COETMHEHUE ITPOBOHUKOB.

Pabora »snekrpuueckoro Toka. 3akoH Jxoyms—JIlenma. MoimmHOCTD
ANEKTPUUYECKOTO TOKA.

DJIEKTPOJIBUKYIIASI CJIA U BHYTPEHHEE CONPOTUBIICHUE UCTOYHHKA TOKA.
3akon Oma 1 monHOW (3aMKHYTOM) »snekTpuyeckod uenu. Kopotkoe
3aMBbIKaHHE.



DneKTpoHHass MPOBOAMMOCTb  TBEPABIX  METANIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAJUIOB OT Temreparypbl. CBEpXIPOBOAUMOCTb.

DIIeKTpUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYyYKOB.

[lonynpoBonuuku.  CoOcTBeHHas W NpUMECHass  MPOBOJUMOCTD
noJynpoBogHUKOB. CBolicTBa p—N-niepexoja. [lomynpoBogHuKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M paciuiaBaXx dJIEKTPOJUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.

DIIEKTPUUECKHI TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITEIIbHBIN
pazpsa. Monuus. [1na3ma.

TexHHuecKre yCTpPOWCTBA W NPAKTUYECKOE INPUMEHEHHE: aMIIepMETD,
BOJIbTMETpP, PEOCTaT, HWCTOYHUKU TOKa, 3JIEKTpOHArpeBaTesIbHbIE NPUOOPHI,
AJIIEKTPOOCBETUTEILHBIE MPUOOPHI, TEPMOMETP COIMPOTHUBIICHMS, BaKyyMHBII
JIMOJ1, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN U0, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKAa U HAMIPSYKEHUS.

3aBUCUMOCTh CONPOTUBICHUS NUIMHIPUYECKUX MPOBOJAHUKOB OT JIJIMHBI,
IJIOIIAM TIONIEPEYHOr0 CEUEHHS U MaTepuaa.

CMelaHHOE COeTMHEHHE POBOIHUKOB.

[IpsiMmoe wu3MepeHHne >JIEKTPOABMXKYIIEH Ccuibl. KopoTkoe 3ambikaHHe
rajbBaHUYECKOIO AJIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH CONPOTUBICHUSI METAIIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB AJEKTPOIUTOB.

HckpoBoui pa3psaa ¥ MPOBOAUMOCTS BO3yXa.

OaHOCTOPOHHSIS TPOBOJUMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yuyeHue cMEeaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepeHne 37eKTpOABMKYILEH CHIIBI ICTOYHUKA TOKA U €r0 BHYTPEHHEIO
CONPOTHUBJICHUS.

HaGmronenue anexrposnusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢pusnku 6a3oBoro ypoBHs B 10 Ki1acce 0CyIecTBISIETCS C
Y4ETOM COJAEPKATEIbHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMH MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, TeOTparu U TEXHOJIOTHH.

Meocnpeomemuule nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHWE, Hay4YHbIH (haKT, TUroTe3a, pu3nyeckas BeJIMYUHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICIUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pellleHHEe CHCTEMbl ypaBHEHUH, JIMHEWHAs QYHKUUA,
napabona, runep0osna, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:



CHUHYC, KOCHUHYC, TAaHI€HC, KOTAaHI€HC, OCHOBHO€ TPUTOHOMETPUUECKOE
TOXKJAECTBO, BEKTOPBI U UX MPOEKIMUA HA OCU KOOPAUHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanndeckoe IBIKCHHUE B )KUBOM Ipupoe, muddys3us, ocMoc,
TEIUIOOOMEH  KHBBIX  OPraHu3MOB  (BHJBI  TEIUIONEpeJadd, TEII0BOE
paBHOBECHE), DIEKTPUYECKHUE SBJICHUS B KHUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI,
MOJIb BEILECTBA, MOJISIPHAsA MAacca, TEIJIOBBbIE CBOMCTBA TBEPABIX TEJI, KUIKOCTEN
Y Ta30B, JJIEKTPUUECKHUE CBOWCTBA METAJIOB, AJIEKTPOJIUTHYECKAS TUCCOLIUALIUA,
rajbBaHUKA.

l'eoepagus: BnaxHOCTHh BO3AyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeodpazoBaHue JBMKCHUHN C HCIIOJIb30BaHUEM MEXaHU3MOB,
YUYET TPEHUS B TEXHUKE, MOAUIUITHUKH, UCIOJIb30BAHUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M JPYyrue), ABUTATEIh BHYTPEHHETO
CropaHusi, TapoBas TypOuWHA, OBITOBOM XOJOJUJIBHUK, KOHIUIIMOHED,
TEXHOJOTHUM  TMIOJIy4EHUs COBPEMEHHBIX MATEPUAIIOB, B TOM  YHCIE
HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAS 3AIUTA, 3a3EMJICHUE
AIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TPUHTEP, IIIEKTPOHATPEBATEIIHHBIC
MPUOOPEI, AIEKTPOOCBETUTEIbHBIC TPHOOPHI, rajibBaHUKA.

11 KUIACC

Pa3znen 4. DiekTpoauHaMHuKa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHaAs UHOYKYUA

[TocTtosaHHble MarHuThl. B3auMOAEHCTBHE TOCTOSIHHBIX MAarHUTOB.
MaruutHoe nosie. BexkTop MarHMTHOM WHAYKUMH. [IpuHuumn cynepnosuunu
MAarHUTHBIX NOJied. JINHMKA MarHUTHOM MHAYKUWH. KapThHa JIMHUNA MarHUTHOU
WHJIYKIIMU TOJISI TOCTOSSHHBIX MarHUTOB.

MarnuTtHOe mnoJie TPOBOJHMKA C TOKOM. KapThHa JWHUW WHIYKIUU
MAarHUTHOTO MOJIA JJIMHHOTO MPSIMOrO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
IPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaencTere NpoBOAHUKOB
C TOKOM.

Cuna AmMnepa, €€ MOJIyJIb U HallpaBIICHUE.

Cuna JlopeHma, €€ MOIyJabp W HampaBieHUE. JIBH)KEHUE 3apsiKECHHOUN
YacTHUIIbl B OJJHOPOJHOM MarHuTHOM MoJje. Pabota cuisl Jlopenua.

SIBrieHne HNEKTpOMarHuTHOW WHAYKUMHU. [loTOK BEkTOpa MarHUTHOU
UHIYKIUHU. OJIEKTPOABUKYIIAS CHJIA WHAYKUUU. 3aKOH BJIEKTPOMAarHUTHOU
uHaykunu dapanes.

BuxpeBoe 3iekTpuyeckoe mojie. DIEKTPOABHXKYIAs CUla WHIAYKIUU B
MPOBOJIHUKE, IBUKYIIEMCS MMOCTYNATEIbHO B OJTHOPOJHOM MarHuTHOM TIOJIE.



[Ipasuino Jlenua.

NHayKTUBHOCTh. SIBIEHHE CAaMOMHAYKLHMH. OJEKTPOABMXKYILAs Cuila
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO MOJISl KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHHUecKre YCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: ITOCTOSHHBIC
MarHuThl, AJIEKTPOMArHUTHI, AIEKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHL], MHAYKIIMOHHAs M€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO MyYKa MATHUTHBIM MOJIEM.

JIMHUY MHAYKIUU MarHUTHOTO ITOJIS.

B3aumopaeiicTBue ABYX ITPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHMEe 3EKTPOMAarHUTHOW MHYKLHUU.

[IpaBuno Jlenua.

3aBUCUMOCTB 3JIEKTPOABHXKYLIEN CUITBI MHAYKIIUU OT CKOPOCTH U3MEHEHUS
MarHMTHOTO IOTOKA.

SIBneHnEe CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

Hccnenoanne neMCTBASI IOCTOSHHOTO MarHWTa HA paMKy C TOKOM.

HccnenoBanue siBIEHUS JIEKTPOMAarHUTHON MHYKLIHH.

Paszpges S. KosieOanusi U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle Kojaedanus

Konebarenbnast cucrema. CBOOOJHBIE MEXaHMYECKHE KOJIEOaHMS.
IMapmonnueckue konedanus. Ilepuon, yactora, ammuTyaa u gasza koueOaHuil.
[IpyxuHHBIN MasgsTHUK. MaTemMaTH4eCKU MasiTHUK. Y paBHEHUE TAPMOHUYECKUX
kosiebanwmii. [IpeBparienne sHepruu Npyu rapMOHUYECKUX KOJIEOaHMSIX.

Koneb6arenbupiii koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHHS B
UAcabHOM KOJeOaTelbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHHMUYECKUMHU U
ANEKTPOMArHUTHbIMU KoseOanusmu. dopmyna TomcoHa. 3akoH cOXpaHEHHS
SHEPIruu B UJCAIbHOM K0JIeOATeIbHOM KOHTYpE.

[IpencraBnenne 0  3aryxalomux  KojeOaHUsAX.  BBIHYXICHHbBIE
MexaHudeckne kosieOanus. Pe3onanc. BBIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KoJIeOaHus.



[lepemennbiii TOk. CHHYCOMTAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTB
IIEPEMEHHOI0 TOKAa. AMIUINTYJTHOE€ W JEHCTBYIOLIEE 3HAYECHUE CUJIBI TOKA M
HaIPSKEHUS.

Tpancdopmatop. [IpownsBoacrso, rnepenada u noTpedIieHne
ANEKTPUYECKOM  JHEPIMHM. OKOJOIMYECKHME PHUCKHM TPU  IIPOU3BOJACTBE
aneKkTposHepruu. KynbTypa HCHOJIb30BaHUS AJIEKTPOIHEPTHHN B MOBCEIHEBHOM
KU3HU.

TexHuuecKre yCTpOMCTBA U NMPAKTUYECKOE IIPUMEHEHUE: DIIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JMHUHN 3JIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJeOAaTeNbHOM CHUCTEMBI (MPYKUHHBIN WK
MaTEeMAaTUYECKHI MasiTHHK).

Habmronenue 3aryxarommx KojieOaHUM.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabOmtonenue pezoHanca.

CB0OOOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuunnorpamMmbl (3aBUCUMOCTH CHJIBI TOKA M HAIPSIKEHUS OT BPEMEHU)
JUIS 3JIEKTPOMArHUTHBIX KOJIEOaHHI.

Pe3onanc mnpu mociaeqoBaTENbHOM COEAUHEHUU PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenp TMHUY DNEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, 1abopamopmsie pabomol

HccnepoBanue 3aBUCHUMOCTH NIEPUOAA MAJIBIX KOJIEOAHUI rpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl rpy3a.

HccnenoBanne mnepeMeHHOro TOKa B LENM M3 IOCIEI0BATENIBHO
COCAMHEHHBIX KOHIEHCATOPa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbLE 60JIHbL

MexaHnueckre BOJIHBI, ycioBHs pacnpoctpaHeHus. Ilepuon. Ckopoctb
pacrnpocTpaHeHHus W JJuHa BOJHBL [lomepedHble W NPOJOJIBHBIE BOJHBI.
WNurepdepenuus u audpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIJIOBHUSI M3JIYYEHHsI DJIEKTPOMATHUTHBIX
BOJH. B3anmHasa opueHtauus BekTopoB E, B, V B 3JIeKTpOMarHuTHON BOJIHE.
CBolicTBa 2JE€KTPOMArHUTHBIX BOJIH: OTPAKEHHE, MTPEIOMIIEHUE, TOJSIPU3ALINS,
mudpakuus, uarepdepenuus. CKOpoCTh ANEKTPOMArHUTHBIX BOJIH.

[IIxana 3JI€KTPOMAarHUTHBIX BOJH. [[puMEHEeHNE 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHnUIBl paguocsA3y U TeneBuaeHusd. Paguonokanys.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKaroLIe cpeibl.



TexHudyeckre yCcTpONCTBA M MPAKTHUUECKOE NMPUMEHEHUE: MYy3bIKaJTbHbIE
MHCTPYMEHTBI, YJIbTPA3BYKOBasi JUAarHOCTUKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHECHHE MTONIEPEUHBIX U MTPOJIOTBHBIX BOJIH.

Konebumomeecs Teno kak HICTOYHUK 3BYKa.

HabGntonenue orpaxeHust U IpeoMIICHHUS] MEXaHUYECKHUX BOJIH.

Habmntonenue narepdepeniuu u audpakiinu MEXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOnronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOM U
4acTOTOU KOJIeOaHMiA.

HUccnenoBanne  CBOWMCTB  JJIEKTPOMArHUTHBIX  BOJIH:  OTPaKCHMUE,
npesioMIIeHHe, Mospu3anus, udpakius, UHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. I[IpsMonuHenHOE paclpOCTpaHEHUE CBETa B
oaHopoaHoi cpexae. JIyu cera. ToueuHsblil HCTOUHUK CBETA.

OTtpaxkenne cBeTa. 3aKOHBI OTpakeHUsI cBeTa. [locTpoeHune n3o0pakeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3akoHBI MpPETOMIICHHS CcBeTa. AOCOIIOTHBIN
nokasarenb npesnomieHus. [lonHoe BHyTpeHHEee oTpaxeHue. [Ipenenbubiil yromn
MIOJTHOTO BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CiaoxHblil coctaB 0esnoro cera. LBer.

ColOuparomie u pacceuBaroniue JuH3bl. ToHKass mnuH3a. DOKyCHOE
paccTosIHUE M ONTHYECKas CHiia TOHKOM JuH3bIl. [locTpoeHne n3zoOpakeHuil B
cOOMpAIOIINX W PACCEUBAIOIINX JIMH3aX. DOpMyITa TOHKOH JIMH3BI. Y BEJTUYCHHE,
JTaBaeMoe€ JIUH30M.

[Ipenensl NPUMEHUMOCTHA T€OMETPUUYECKON ONTUKHU.

BonnoBasi ontuka. Muatepdepennns cera. KorepeHTHbIE HCTOYHHKH.
YcnoBus HaOMOICHUS MAaKCUMYyMOB U MUHUMYMOB B HHTEp(EpPEHIIMOHHOM
KapTHHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HMudpaknus ceera. udpaknumonnas pemérka. YcioBue HaOIOACHUS
[JIABHBIX MAKCHUMYMOB I@pU TaJCHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TUu(GPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckre yCTpoWcTBa M IMPAKTUYECKOE IMPUMEHEHUE: OYKH, JIyIna,
dboToanmapaT, MPOSKIIMOHHBIN armapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAas
ONTHUKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu



[IpsiMonuHeitHOEe pacHIpOCTpaHEHUE, OTPAKEHHE U MPEJIOMIICHHE CBETA.
OnTuueckue mpuOOPHI.

[TomHOE BHYyTpEHHEE OTpaxeHue. Mozens CBETOBOAA.

HccnenoBanue cBOMCTB N300payKeHUH B JTMH3AX.

Mopenu MUKpOcKoma, TEIECKOIa.

HabGmronenue nnrepdepeHinu ceera.

Habnronenue nudpakiuu ceera.

HaGnronenue aucnepcuu cBera.

[Tonyuenue ciekTpa ¢ MOMOUILIO TPU3MBI.

[Tomydyenue cekTpa ¢ MOMOIIBI0 TU(DPAKITHOHHON PEIETKH.

Hab6nronenue nonsipusanuu cBerta.

Vyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3mepenue nokazaresis NpeioMIEHUs CTEKIIA.

HccnenoBanue cBOMCTB N300pa’keHU B TMH3AX.

Halnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIBHON TEOPUH OTHOCUTEIBLHOCTH

I'panuiel  OPUMEHUMOCTH — KJacCHYeCKoW  MmexaHuku. IlocTymars
CIIeIMAIBHON TEOPUHM OTHOCUTEIHLHOCTU: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHLHOCTH DUHILITEHHA.

OTHOCUTENIBHOCTh ~ OJJHOBPEMEHHOCTH.  3aMEIJICHME  BpPEMEHU U
COKpAIIICHUE JIJTUHBI.

DHeprusi U UMITYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsA3b Macchl C DHEPrued M HUMIYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI.
DHeprusi MmoKosl.

Paznen 7. KBantoBas pusuka

Tema 1. Inemenmovl K6AHM OGO ORMUKU

®otonnl. ®opmyna Ilmanka cBs3u 2Heprud (POTOHA C €ro YacTOTOM.
DHeprus ¥ UMIyJbC (HOTOHA.

OtkpeiTe u uccnepoanue Qorordpdexra. Onbitel A. I'. Cronerosa.
3akonsl GoTtodrpdexra. YpaBuenue DitHimreriHa aiga dporodddexra. «KpacHas
rpanuna» potodddexra.

JlaBnenue cBeta. OnbiTh I1. H. JIeGenera.

XHAMHUYECKOE JECUCTBUE CBETA.

Texnuueckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTogaTumnK, coiHeyHas 6barapes, CBETOIUO/I.

Jlemoncmpayuu

®oT03PheKT HA YCTAaHOBKE C ITMHKOBOM IJIACTUHOM.



HccnenoBanue 3akoHOB BHELIHETO (hoTodPdeKTa.

Cseroauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccessHuio o -4acTHIL.
[Inanerapnas mozens aroma. Iloctynatel bopa. M3nydeHuwe M MOTJIOLIEHUE
(OTOHOB MpHU NEpexoAe aToMa C OJHOTO YPOBHSI SHEPrUudM Ha Jpyroil. Bujwl
crekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOJAOPO/IA.

BonnoBeie cBoictBa uactul. Bomusl ne bpoins. KopnyckynspHo-
BOJIHOBOM JAyaJiu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHuuecKkne yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBINA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopra.

Ornpenenenne IIUHBI BOJIHBI Ja3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3JIyYEHHS.

Jlazep.

Vyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

HabGmronenue nuHeiigaToro crekrpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOLINE CIOKHOCTb CTPOCHMS siupa. OTKpbITHE
panuoaktuBHOocTU. OmnbiTel  Pesepdopma 1o ompeneneHuro  cocTaBa
paanoakTuBHOro wu3nydeHusa. CpoiicTBa anbda-, Oera-, ramma-u3IyyEHUS.
Bimsinue pagnoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIPOTOHA W HeWTpoHa. HykinonHas mozens spa [elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.

Anba-pacniaa. DIEKTpOHHBIM W TIO3UTPOHHBIN Oera-pacnajn. ['amma-
U3JIydeHue. 3aKOH PaJuoaKTUBHOTO pacraja.

DOHeprus CBsA3M HYKJIOHOB B sigpe. SAnepubie cuibl. Jlegext Macchl sapa.

Anepusie peakunu. /lenenne u cuHTe3 A€p.

Anepnsiii peakrop. TepmosinepHbiii cunte3. [IpoGiemMbl U MEepCEKTUBbBI
AJIEPHOM SHEPrETUKU. DKOJOTUYECKHUE ACTIEKTHI IIEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

Meroabl HAOMIOACHUS U PETUCTPALIMK SJIEMEHTAPHBIX YaCTHII.

@yH/laMeHTalIbHbIE B3auMoJielcTBUsI. EnuHCTBO (DU3MUecKoil KapTUHBI
MUpa.

TexHu4yeckrue yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
KaMmepa Bunbcona, sinepHbiil peakTop, aroMHast omoa.



Jlemoncmpayuu

Cu€TurK HOHN3UPYIOIINX YaCTHII.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul
HccnenoBanue TpeKoB 4acTuIl (TI0 TOTOBBIM oTorpadusim).

Paspnes 8. JiieMeHTHI aCTPOHOMUM U ACTPOGU3MKH

Otanbel pa3BUTHS acTpoHOMHH. [IpukiIagHOE W  MHUPOBO33PEHUYECKOE
3HAYEHHE aCTPOHOMHH.

Bun 3Bé3nHoro neba. Co3Be3aus, sipKue 3BE3/bI, MUIAHETHI, UX BUIUMOE
IBUKCHUE.

ConHeuHas cucrema.

Comnnue. ConHeuHass akTUBHOCTb. McTtounuk sHeprum ConHua U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JlnarpaMma «CHEKTpalbHbIA KJIACC —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCJIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] IVIABHOW NOCJIEA0BATEILHOCTH. BHYTpEeHHEE CTpOoeHNE
3BE€311. COBpEMEHHBIE MPEICTABICHUS O IPOUCXOKIECHUU U 3BoToIMH COJIHIIA U
3BE3]1. DTanbl )KU3HU 3BE3 /1.

Muieunsiii [Iyts — Hama ['anaktuka. I[lonoxxenue u nBuxenue ConHIa B
INanaktuke. Tunel ranakTuk. PaguoranakTuky U kBasapsl. UEpHBIE ABIPHI B A1pax
rajJaKTHUK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa60na. PasOeranme
ranakTuk. Teopus bonbmoro B3peiBa. PenukToBoe nsnyudeHue.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpOHOMHH.

Vuenuuecxkue nabnooenus

Halnronenust HeBOOpy KEHHBIM TJ1a30M C UCIIOJIb30BAHHEM KOMITBIOTEPHBIX
NPUJIOKEHUN I ONpeJeNieHus TIOJIOKEHUsI HeOeCHBhIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE cO03Be3Ausi (CeBEpHOro MOaylmapus U SPKUE
3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, manet, Mieunoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHUHM B IKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM W 3THYECKOW cdepax NesTeIbHOCTH 4YeIOBEKa, pOJib U MECTO
bU3MKM W aCTPOHOMHHM B COBPEMEHHOM HAy4yHOW KapTUHE MHpA, POJIb
dbuzndeckoi Teopuu B (GOPMUPOBAHUU MIPEACTABICHUN O (PU3UUECKON KapTHUHE
MHpa, MeCTO (U3MUECKOW KApTHHBI MHpa B OOIIEM pAIYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOLE.

Me:knpeaMeTHblie CBI3H



N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kitacce ocymiecTBiIsieTcs C
YYETOM COJIEPIKATEIIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMHh MAaTEMaTHUKH,
OMOJIOTUH, XUMUH, TeOTpa(ru U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBI3aHHbIE C U3YUYEHUEM METOJI0B HAYYHOTO
MO3HAHUSA: SIBJICHWE, Hay4YHbI (haKT, TUIIOTE3a, (PU3NUYecKasl BEIMYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CUCTEMbl YpaBHEHHUM, TPUTOHOMETPUUYECKUE
byHKIMY: CHHYC, KOCHUHYC, TaHTeHC, KOTaHT'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKECTBO, BEKTOPHI U UX MPOEKIIMU HAa OCU KOOPAHUHAT,
CIOKEHUE BEKTOPOB, IPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, MPU3HAKU
M0100M s TPEYTOJIHLHUKOB, ONPEIEICHNE TUTOIIAIH TIIOCKUX (GUryp u 00bEéMa Tel.

buonocus: snexrpuyeckue SBICHUS B JKUBOM MPHUPOJE, KoJeOaTelbHbIC
JIBUKEHUS B )KMBOM MPHUPOJE, ONTUUECKUE SBJICHUS B )KUBOU MPUPOJE, NEUCTBUE
paauanyy Ha )KUBBIE OPTaHU3MBI.

Xumusi: CTPOGHHE aTOMOB M MOJIEKYJ, KpPUCTAJUTMYECKas CTPYKTypa
TBEPABIX TEN, MEXaHU3Mbl OO0pa30BaHUSl KPUCTAJUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagusa: wmarHWTHBIE TIONMIOCAa 3€MIIM, 3aJ€KH MAarHUTHBIX PV,
doTochEMKa 3eMHOI MOBEPXHOCTH, MPEJCKA3aHUE 3EMIICTPSICEHUH.

Texnonoecus: NWHUW DIEKTPONEpPENad, TEHEepaTop IEPEMEHHOT0 TOKa,
AJIEKTPOBUTATEIb, WHIYKIIMOHHAS TI€Yb, pajap, PaauonpUEMHUK, TEICBU30D,
anTeHHa, TenedoH, CBY-neub, IpOEKIIMOHHBIN amnmapar, BOJIOKOHHAsS OINTHKA,
coJiIHEeyHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenue ydeOHoro mpeamera «Dus3uka» Ha ypoBHE CpPEIHETO OOIIEro
obpazoBanus (6a30BBIN YPOBEHB) JOJDKHO O0OECIICUNUTh JOCTHKEHUE CIICTYFOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE peE3yJIbTaThl OCBOEHUSI YyueOHOro mpeamera «Duszukay
JOJDKHBI ~ OTpa)xaTh  TOTOBHOCTh W CIIOCOOHOCTh  OOYyYaromuxcs
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JTUYHOCTH,
CUCTEMOU IIEHHOCTHBIX OpHEHTAIlMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBETCTBYIOIIMX TPAJAULUOHHBIM IIEHHOCTSAM POCCHICKOTO OOIIECTBa,
pacliipeHre >KWU3HEHHOTO OMbiTa W ONbITa JACATEIBHOCTH B MPOIECCe
pean3ali OCHOBHBIX HANPAaBJICHUN BOCIHUTATEIBHON NESATEIbHOCTH, B TOM
YHUCJIE B YACTHU:

1) rpamaaHCKOr0 BOCIUTAHUSA:

c(hOpMHPOBAHHOCTH IPAKIAHCKON MO3UITUN 00YJAIOIIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OPUHATHE TPAJAUIMOHHBIX OOIICYEIOBEYECKUX TYMAHUCTUYECKUX U
J€MOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JAEATEIILHOCTh B HHTEPECAX I'PAXKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBICHUHN B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHME  B3aUMOJICMCTBOBAaTH C  COUMAJIbHBIMA  HWHCTUTYTAMU B
COOTBETCTBHUH C UX (YHKIIUSIMHU ¥ HA3HAYCHUEM;

FOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOU JIESATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH POCCHUICKOMN IpaXXJaHCKOM UJAEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOWIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUAM
POCCHICKUX YYEHBIX B 00J1aCTU (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B
NEATEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIJ]a B TOCTPOEHUE YCTOMYMBOTO Oy IyIIEro;

4) 3¢TeTHYeCKOr0 BOCTIMTAHHUSA:



ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYAas ACTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (GU3HIECKON HAYKE;

5) TpyA0BOT0 BOCIUTAHUSI:

UHTEPEC K Pa3IudHbIM chepaM mpodecCHOHaANBbHON ASSTENbHOCTH, B TOM
YKCJIe CBSA3aHHBIM C (DU3MKOM M TEXHUKOW, YMEHHUE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynayiiei mnpodeccuu U pean30BbIBATh COOCTBEHHBIE >KU3HEHHBIC
TJIaHBI;

TOTOBHOCTh U CHOCOOHOCTH K 00pa30BaHMIO M CaMOO0OPa30BaHUIO B 00JIaCTH
(bU3MKHU HAa POTSXKEHUU BCEU JKU3HU;

6) 3K0JI0THYeCKOT0 BOCITUTAHNS

c(hOpMHPOBAHHOCTH JKOJOTUYECKON KYJIbTYpPbhI, OCO3HAHUE TJI00AIHHOTO
XapakTepa KOJIOTUYECKHUX MPOOIIeM;

IUTAaHUPOBAHUE U OCYIIECTBJIICHHE JICHCTBUI B OKpY’KaloIIeW cpelne Ha
OCHOBE 3HaHUS 1eJeil YCTONYMBOrO pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHre OMbITa JACATEIbHOCTH HKOJOTUYECKOW HampaBJIECHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 QUBHKE;

7) HEeHHOCTH HAYYHOTO TIO3HAHNS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HaHME IEHHOCTH HAy4YHOW JesATeIbHOCTH, TOTOBHOCTh B Ipoliecce
u3ydeHus: (U3MKU  OCYIIECTBISATh TMPOCKTHYHD U  HCCIEI0BATEIBCKYIO
NeATEeIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YYeOHbIEe 1eHCTBUSA
ba3oBble JJornuyeckue aeiicTBUA:
CaMOCTOSITeNIbHO  (OPMYJIUPOBATh U AKTYaJIU3UpPOBaTh  MpoOlJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEIH ACATEIbHOCTH, 3a/1aBaTh MapaMETPbl U KPUTEPUHU HX
JIOCTYDKECHMUS;
BBIABJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUMS B pacCMaTPUBAEMBIX
(bU3UYECKUX SBIICHUSX;
pa3pabarpiBaTh IJIAH PEIICHUs MPOOJIEMBI C YUETOM aHallM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPHUAIbHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JICSTEIBbHOCTb, OLEHUBATH COOTBETCTBHE
pEe3yJIbTATOB LENSM, OLIEHUBATH PUCKU MOCIIEACTBUN JIESITEIbHOCTH;
KOOPJAWMHUPOBaTh M BBIMOJHATH PAbOTy B  YCIOBUAX PeajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;



pa3BUBaTh KPEATHUBHOE MBINIICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBble uccienoBaTe/bcKue qeCTBUSA:

BJIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHSATHUAMHA U METOIAMH
buznuecKkon HAyKu;

BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIHCKON u MPOEKTHOMU
NEeSATEILHOCTH B 007acTH (U3HKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY TTOMCKY METOJIOB PeIIeHUs 3a1a9 PU3NIECKOTO COJICP KaHMS,
NPUMEHEHUIO Pa3TUIHBIX METOJIOB ITO3HAHHSI,

BJIQJICTh BHUJAMH JEATEILHOCTH 110 TIOJYYEHHUIO HOBOTO 3HAHHUS, €ro
WHTEPIPETAINH, TPEeoOpa3oBaHUI0 W TPUMEHCHHIO B PAa3JIMUHBIX YUEOHBIX
CUTYaIlUsIX, B TOM YHCIIC TIPU CO3/IaHUH YIEOHBIX MPOEKTOB B 001acTH (PU3UKH;

BBISIBJISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJM3WpOBaTh 3ajiauy,
BBIJIBUTATh TUIOTE3y €€ PEIICHHs], HAXOIUTh apryMEHTHI JUIsl TOKa3aTesIbCTBa
CBOMX YTBEP)KICHUI, 3a/1aBaTh NapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHATM3UPOBATh TIOJYYCHHBIC B XOJIC PEIICHHs 3aJa4dl pPe3yJIbTaThl,
KPUTUYECKH OIICHWBATh WX JOCTOBEPHOCTH, TPOTHO3MPOBATH HM3MCHCHHE B
HOBBIX YCJIOBHSIX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3a7adll B 00pa30BaTEIbHOU
NeSTETLHOCTH, B TOM YHCIIE TIPU U3yYeHUH (PU3UKH;

J1aBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

yMETh TICPCHOCHUTh 3HAHHMS 10 (U3HKE B MPAKTHYCCKYI 00J1acTh
KU3HEICITCIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHHS U3 PAa3HBIX MPEIMETHBIX 00JIaCTEeH;

BBIJIBUTATh HOBBIC UJCH, MPEJIaraTh OPUTHHAIBHBIC TIOAXObI U PEIICHHSI,

CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undgopmanmueii:

BJIa/ICTh HaBBIKAMU MOTYy4YeHUsI HHGOpMAINK (PU3UIECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HBIX THUIOB, CAMOCTOSITENIBHO OCYUIECTBJISATH TMOUCK, aHAIIU3,
CHUCTEMAaTH3AIMI0 ¥ WHTEPIPETANIO WHPOPMAIIUU Pa3InIHBIX BUAOB U (GopM
MIpEACTaBICHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

WCIIOJIB30BaTh CpPeACTBa HMH(POPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a71a4 ¢ CcOONIoAeHHEeM TPeOOBAaHUM SPrOHOMHKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, pPECypcocOepexeHusi, NPABOBBIX M OJTHUYECKUX HOPM, HOPM
nH(OpMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOT0 COJEpKaHMSI B Pa3IMYHBIX (popmaTax c
y4€TOM Ha3HadeHWs WHGOpPMAIMKM W IEJICBOM  ayauTOpWH, BBIOHMpas
ONTHUMAJIBHYIO (JOPMY MPEICTABICHUS U BU3YaTTU3AIIHH.



KoMMyHHUKaTHBHBbIEC YHHBEPCAJIbHbIE Y4eOHbIe 1eliCTBHUA:

OCYLIECTBJISITh OOIIEHHE Ha Ypokax (U3UMKKA U BO BHEYPOUHOU
NEATENbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CHUTyallud W CMsr4aTh
KOH(DJIUKTBHIL;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOXO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPECTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMAHIHOW U MHIUBHUIYAJIbHOU
paboTHI;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOI0 YJIEHA KOJUIEKTHUBA;

NPUHUMATh LEJIHM COBMECTHOW JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJUHUPOBATh JEUCTBUS IO €€ JOCTUKECHHUIO: COCTABIATH IUIAH JECWCTBH,
pacmpenenaTh pojau ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIAaTh PE3ybTaThl
COBMECTHOM paboTHI;

OLICHMBATh KAa4ECTBO CBOETO BKJAJa M KaXXIOr0 yYaCTHUKA KOMAaHIbI B
oOI1IMi pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE MPOEKTHI, OLUECHUBATH HMAEHU C IO3UIMU HOBU3HBI,
OPUTHHAIIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh ITO3UTUBHOE CTPATErMYECKOE IOBEACHHE B Pa3IMYHBIX
CUTYAIHX, IPOSIBISATH TBOPUECTBO M BOOOpaKEHNE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHbIe YHUBeEPCAJIbHbIE YUeOHbIE 1€l CTBUS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIIATH TO3HABATEIILHYIO ACATEIHHOCTD B 001aCTH
GU3MKH W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTAaBUTh W (HOPMYIHPOBATH
COOCTBEHHEBIC 3a/1a4H;

CaMOCTOSITEIIbHO COCTABJISITh TUTAH PEIICHUSI PACUETHBIX M KaueCTBEHHBIX
3a/lay, IUTaH BBIMOJHEHUS MPAKTUYECKOW paldoThl € Y4YETOM HUMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPETIOYTEHUIA;

JaBaTh OICHKY HOBBIM CHUTYAIIHsIM;

pacIIMpsATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUH;

JefaTh OCO3HAHHBIA BHIOOpP, apryMEHTHUpPOBATH €ro, Oparb Ha ceds
OTBETCTBEHHOCTh 32 PEIIICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO APYIUIMU B 00JaCTH
(u3HKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KyJIbTYPHbIN YPOBEHb.

CaMOKOHTPOJIb, YMONMOHAJIbHBII HHTEJIEKT:



JIaBaTh OIICHKY HOBBIM CHTYaIlUsSIM, BHOCHTh KOPPEKTHBBI B JEATCIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YyIbTATOB IICIISIM;

BJIQJICTh HABBIKAMHU TIO3HABAaTEIbHOW pedieKCMU KaK OCO3HAHUS
COBEPIIIAEMbIX JIEMCTBUN W MBICIHUTEIBHBIX MPOIECCOB, MX PE3yJIbTAaTOB U
OCHOBAHMUI;

UCIOJIb30BAaTh MPUEMBI pedIeKCUU JJIsl OLIEHKU CUTYalluU, BBIOOpa BEPHOTO
pEIICHMS;

YMETh OIICHWBATh PUCKH W CBOCBPEMEHHO IMPUHUMATh PEIICHHUS IO HUX
CHUXEHUIO;

MPUHUMATh MOTUBBI M apryMEHTHl JAPYTHX TPH aHAINU3E Pe3yJhTaTOB
NeSTeTbHOCTH;

IPUHUMATH ce0sl, MTOHUMasi CBOU HEJIOCTAaTKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apTyYMEHTBHI JIPYTUX TPU aHaIU3€ pe3yJbTaToB
NeSTebHOCTH;

NPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mporiecce mocTrKeHNs TUYHOCTHBIX PE3YIbTaTOB OCBOSHUS MTPOTPAMMBI
mo ¢u3MKe I YpPOBHS CpEeIHEro oOImero oOpa3oBaHUsS Yy OOYYaIOIIUXCS

COBEpPIIICHCTBYETCS IMOITMOHATLHBIH UHTECIIJICKT, IPeIoJIarafoIui
c(hOpMHPOBAHHOCTE:
CaMOCO3HAHHUS,  BKIIOYAMOIIETO  CIOCOOHOCTh ~ TOHUMATh  CBOE

ASMOIIMOHAJILHOE COCTOSIHUE, BHJETh HAIpaBICHUS pa3BUTUS COOCTBEHHOM
SMOILIMOHANILHOM c(ephl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CHOCOOHOCTh aJanTUPOBATHCS K
HMOLIMOHAJIBHBIM U3MEHEHHUSAM U IPOSBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIOYAIOLIEH CTPEMIICHUE K JIOCTHKEHUIO LEIH
U yCHIexy, ONTUMU3M, THULIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOUX
BO3MOYKHOCTEH;

AMIIATUHU, BKJIKOYAIOUIEH CIOCOOHOCTh TMOHHUMATh  AMOLIMOHAIBHOE
COCTOSIHME APYTHX, YUUTHIBATH €0 IPH OCYIIECTBICHUHU OOIIEHMSI, CHOCOOHOCTD
K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAIBHBIX ~ HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh  BBICTPAaMBAaTh
OTHOIICHHUSA C APYTUMH JIIOJbMH, 3a00TUTHCS, POSIBIIATh HHTEPEC U pa3pellaTh
KOH(ITUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obyuenus B 10 kj1acce mpeIMeTHbIE Pe3yJbTaThl Ha 0Aa30BOM
YPOBHE JIOJDKHBI OTpaxkaTh CPOPMHUPOBAHHOCTD y O0YUAIOIIMXCSl YMECHU:



JEMOHCTPUPOBATh HA MpUMEpPaX pojb U MeCTO Pu3nKu B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MUpPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOM JICSITEIIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHS H3YyYCHHBIX (DU3UYECKUX MOJIENCH:
MaTepualibHas TOYKa, WHEpIMalbHAas CUCTeMa OTCYETa, aOCONIOTHO TBEPIOE
TEJ0, UJICaNbHBIN Ta3, MOAEINU CTPOEHUS ra3oB, KUJIKOCTEH M TBEPABIX Te,
TOYCUHBIN JEKTPUUCCKUM 3apsij] TP peiieHUH GU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pU3nUECKue SBICHUS (MPOLECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKON TEOPUHU CTPOCHUS BEILIECTBA U
ANEKTPOAUHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBIKEHUE, CBOOOJHOE MaJeHUE TeJ, IBWXKEHUE MO OKPYKHOCTH, HHEPIUS,
B3auMojielicTBre  Ten, Auddy3us, OpPOYHOBCKOE JBI)KCHHE, CTPOCHHE
KUIAKOCTEH U TBEPIBIX Tel, HM3MEHEHHWE O00BbEMa Ten TMpU HarpeBaHUU
(oxJaxkJIeHnHn), TEIJIOBOE paBHOBECHE, MCIApeHUE, KOHAEHcalus, IIaBiIeHHeE,
KpUCTAILIN3AIUs, KUTICHUE, BIAXKHOCTh BO3/lyXa, MOBBIIICHHUE JaBJICHUS raza npu
€ro HarpeBaHUU B 3aKPBITOM COCYJI€, CBSI3b MEXY NapaMeTpaMU COCTOSHUSA ra3a
B M30IIpolieccax, MEKTPU3alus Tej, B3aUMOAECHCTBUE 3apsI0B;

OMHCHIBATH MEXAHUYECKOE JBIKCHUE, UCTIONB3Ysl (PU3HMUECKUE BETUINHBI:
KOOpJAWHATa, MyTh, NEpPEMEILICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHUia,
UMITYJIbC T€Ja, KHHETUYECKast SHEPTUsl, MOTEHIMAIbHAs DHEPTUsl, MEXaHUUECKas
paboTa, MeXaHWYECKass MOIIHOCTh, IMPU OMUCAHUM TMPABUILHO TPAKTOBATH
(bU3UYECKUI CMBICT HMCIOJIB3YEMbIX BEIWYWH, UX OOO3HAYCHUS U CIIUHUIIHI,
HaxoAUTh (hOPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUUUHY C JIPYTUMHU
BEJINYNHAMU;

OMUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJ U TEIUIOBBIC SIBJICHUS,
UCTIONIb3YsT (DM3MYECKUE BETWYHMHBL JIaBIEHWE Tra3a, TeMIlepaTypa, CpemaHsst
KHUHETUYECKAast SHEPrus Xa0THYECKOTO JBUKECHUS MOJIEKYI,
CpPEeIHEKBaJpaTUUHass CKOPOCTb MOJEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprusi, pabora raza, KOIQ(UIIMEHT TIOJE3HOTO0 JIEUCTBUS TEIIOBOTO
JBUTATEJs; TpPU ONHCAHWU TMPABWIBHO TPAKTOBAaTh (DUBUYECKUM CMBICIH
WCIIOJB3yEMbIX BEIUYUH, UX O0O3HAUCHUS U E€AUHUIIBI, HAXOJIUTh (OPMYIJIHI,
CBSI3BIBAIONTUE JTAHHYIO (U3MUECKYIO BEIMUMHY C IPYTUMH BETNINHAM;

ONUCHIBATh  U3YUYEHHbIE  DJEKTPUUECKHWE  CBOMCTBA  BEHIECTBA U
ANEKTPUYECKUE SIBIEHUS (TIPOIIECCHI), HWCHOJIb3ys (U3HUECKHE BEIHYUHBIL:
ANEKTPUUECKUH 3apsifl, DIIEKTPUUECKOE M0JIe, HAMIPSKEHHOCTD MOJIs, TOTSHIIHA,
Pa3HOCTh TOTEHIIMAJIOB; MPHU OMHCAHWU MPABUIBHO TPAKTOBATh (HU3UUYECKUU
CMBICJI HCIIOJB3YEMBIX BEJIMYMH, UX OOO3HAUYEHUS] M €IAWHUIIbI; YKa3bIBaTh
bopMyJibl, CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYUHY C JAPYTUMU
BEJINYNHAMU;



aHaJTM3UPOBaTh (PU3UYECKUE MPOLIECCHI U SIBJICHUS, UCTIONB3Ys (PU3NUecKue
3aKOHBI M IPUHLMIBL: 3aKOH BceMUpHOTO TsArotenus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPAaHEHUS MEXaHWYECKOW JHEpPruM, 3aKOH COXPAHECHUS HMIYJIbCa,
MPUHLNN CYNEPIO3ULIUNA CHUJI, IPUHLIUI PABHOMPABUS HWHEPLHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHUSI BEIIECTBA, ra30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON SHEPTHH TEINIOBOTO IBUKEHHUSI MOJIEKY
c aOCOJIIOTHOM TeMIlepaTypol, TEepPBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHUsl AIIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pa3iauyarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, Er0 MaTEMaTUYECKOE BHIPAXKEHHUE U YCIOBUS
(rpanuLbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHITH OCHOBHBIC TPUHIMUIBI JEUCTBUS MAIlMH, NOPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCIOBHUS MX O€30MaCHOTO UCTIOIb30BaHUS B
MOBCETHEBHOM )KU3HH;

BBITIOJIHATDh DKCIEPUMEHTHI MO HCCIAEAOBAHUIO (DU3UYECKUX SIBJICHUU U
IPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUH, MPU ITOM
dbopmynupoBaTh MpodJieMy/3ajlayy MU THUINOTE3y YYEOHOTO HSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEMIOKEHHOTO O0OpYJOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIHpOBaTH BHIBOIHI,

OCYIIECTBIISITh MPSIMbIE M KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEITUYMH,
Opyd STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U UCIOJIb30BaTh
W3BECTHBIE METO/IbI OLICHKU MOTPEITHOCTEH U3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (U3MYECKUMHM BEJIMUYUHAMHU C
WCIIOJB30BAaHUEM MPSMBIX U3MEPEHUM, TIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yJbTAThl MOJIYYEHHONW 3aBUCUMOCTH (PU3MUECKUX BEIUYUH B
BUJIE TAOJUII U TpaUKOB, €TaTh BEIBOBI MO PE3yIbTaTaM UCCIICIOBAHNS,

coOro1aTh IpaBmiIa 0€30MaCHOTO TPY/Ia MIPH MTPOBEICHUH UCCIIEIOBAHMI B
paMKax y4eOHOro JKCIEpPUMEHTa, y4eOHO-HCCIIENOBATEIbCKOW M MPOEKTHOU
JESTETLHOCTH C UCTIOIb30BAaHUEM U3MEPUTENLHBIX YCTPOUCTB U T1aOOPAaTOPHOTO
000pyaOBaHUS;

pemiatb pacy€THbIE 3aJadyd C SBHO 3aJaHHON (PU3MYECKON MOJENbIO,
UCTIONB3Ysl (U3UYECKHE 3aKOHBI M MPUHIIUIBI, HA OCHOBE aHalu3a YCIIOBHS
3a/1aud BHIOMPATh (HU3UYECKYI0 MOJECNb, BBIACIATh (DU3UUYECKHUE BEIIUYUHBI U
dbopMyIbl, HEOOXOIUMBIE NIt €€ PEIICHHs, TTPOBOJIUTH PACUEThl U OICHUBATH
pPEeaTbHOCTh MOJTYUYEHHOTO 3HaUYEHUS (PU3NYECKON BEIIMUNHBI;

pemarhb KaueCTBEHHbIE 3a/1a4u: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO IIEMIOYKY PACCYX JIESHUM C OMOPON Ha M3YyUYCHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBJICHUS;

UCIIONB30BaTh  MPU  PEIICHUH  y4eOHBIX  3a7a4  COBPEMEHHBIC
nH)OpPMAITMOHHBIC  TEXHOJIOTMM  JUJIT  TIOMCKA, CTPYKTYpPUPOBaHUS,



WHTEPOpETalli W  TPEACTABICHHWS Y4eOHOW W HAYYHO-TIOMYJISIPHOU
uHOpMaIMK, TIOJYYCHHOW W3 Pa3IMYHBIX HWCTOYHUKOB, KPUTHYECCKU
aHATM3UPOBATH TOTyYaeMyt0 HHPOPMAIIUIO;

IPUBOIUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAayKHU, OOBICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

UCIIOJI30BaTh TEOPETUUECKUE 3HAHUSA MO (PU3UKE B MOBCEIHEBHOM KU3HU
11 obecrniedueHns 6e30MacHOCTU MpU 0OpalleHUH ¢ MPUOOpPaAMU U TEXHUYECKUMU
YCTPOUCTBAMM, JJI1 COXPAHEHUS 310POBbS U COOIIOJIEHUSI HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEH CPEJIE;

paboTarh B TPYMIE€ C BBITIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYMIbl, PAMOHAIBHO PaCHpenesiTh OO0SI3aHHOCTH U
IUTAHUPOBATh  JIESITEIbHOCTh B  HECTAHAAPTHBIX CHUTYalMsIX, aJ[eKBAaTHO
OLICHUBATh  BKJQJ  KaKJIOTO U3 YYaCTHUKOB TpyHNbl B  pEIICHHUE
paccMaTpuBaeMOM MPOOJIEMBI.

K konmy oOyuenus B 11 kiacce mpeIMETHbIE Pe3yJbTaThl HA 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOLTUXCS YMEHHIA:

JIEMOHCTPHUPOBATH HA MPUMEPAX POJIb U MeCTO (U3NKU B (hOpMUPOBAHHUH
COBPEMEHHOW HAYYHOW KapTUHBI MHUPA, B Pa3BUTHUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B MPAKTHUYECKOU NEATETLHOCTH JIIO/IEH, IETOCTHOCTh U €JUHCTBO
(du3HUecKol KapTUHBI MUPA;

YYUTHIBATh TPAHMIIBl TIPUMCHECHHS W3yYCHHBIX (DU3UYCCKUX MOJIEIICH:
TOYCUYHBIN DJICKTPUYCCKUN 3apsj, Jyd CBETa, TOYCUHBIH HMCTOYHUK CBETA,
A/lepHas MOJENb aToMa, HYKJIOHHAas MOJENb aTOMHOrO siapa IpH pPELIEHUU
bu3nYeCKuX 3a/1a4,

pacrno3HaBath (GU3NUECKUE ABICHUS (TIPOIECCH) M OOBICHITH UX HA OCHOBE
3aKOHOB  JJIEKTPOJMHAMHKMA M  KBAaHTOBOM  (U3MKHU:  DIIEKTpHUUYECKas
IPOBOJIUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBUS TOKAa,
B3aMIMOJICHCTBHE  MAarHWTOB, JJCKTPOMArHUTHAas  WHAYKIHS, JICHCTBHE
MarHUTHOTO IO HAa TPOBOJHUK C TOKOM U JBWDKYIIUHCS —3apsj,
ANIEKTPOMATrHUTHBIE KOJIEOAHUS W BOJIHBI, NMPSMOJIMHEHHOE pacrnpoCTpaHEHUE
CBETa, OTPaXECHUE, MIPeJIOMIICHNE, HHTepdepeHITHs, TUPPaKIU U OIS PU3AIIST
CBeTa, TUCHEepCcHs cBeta, hoTodIeKTpudecKuid 3P ekt (hoTo3ddEeKT), CBETOBOE
JaBJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CIHEKTpa aroMa  BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOaKTUBHOCTD;

ONMKCHIBATh M3YYCHHBIC CBOMCTBA BeleCTBA (JICKTPHUCCKUE, MAaTHUTHBIC,
ONTHUYECKHE, DJIEKTPUYECKYI0  MPOBOAUMOCTb  Pa3jU4HbBIX  Cped) |
AJIEKTPOMArHUTHbBIC SBJICHUS (MIPOIIECCHI), UCMOIB3Ys (U3UYECKUE BEITUYUHBI:
ANEKTPUYECKUH 3aps]l, CUJIa TOKA, 3JIEKTPUUECKOE HANPSKEHHE, dJIEKTPUYECKOE



CONPOTUBJICHUE, PA3HOCTh MOTEHIIUAIOB, JIEKTPOABUKYIIAs cuiia, paboTa TOKa,
WHJIYKIIMS. MAarHUTHOTO TOJis, cuia Ammepa, cuiia JlopeHua, MHAYKTUBHOCTD
KaTYIIKW, YHEPTHS AJIEKTPUYECKOr0 M MArHUTHOTO MOJIEH, MEPUOJl U YacToTa
KojebaHuii B KoyieOaTemTpHOM KOHTYpe, 3apsii M CWia ToKa B TIpolecce
rapMOHUYECKUX DJICKTPOMATHUTHBIX KojeOaHuil, (OKyCHOE pacCTOSHHE U
ONTHYECKasi CHJIAa JIMH3bI, IPU ONMHUCAHUU MPABWIHHO TPAKTOBATh (hU3UUECKUI
CMBICJI HCIIOJB3YEMBIX BEJIMYMH, UX OOO3HAUEHUS WM EJUHUIIBI, YKa3bIBaTh
dbopMyJibl, CBS3BIBAIOIIME JAHHYI (U3UYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMU;

OMUCHIBATh H3YyYCHHBIC KBAHTOBBIC SIBIICHUS M MPOLECCHI, HCIOJIb3YS
¢dusznuecKkre BEIMYUHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETAa, DHEPrusi W UMMYJbC (OTOHA, MEPUOJ TOJIypacmana, dHEPrus
CBSI3U ATOMHBIX sIJIEP, IPU ONMCAHUH MTPABUIILHO TPAKTOBATH (DU3UUECKUM CMBICI
UCIIOJIb3yEeMbIX BEJIMYMH, X 0003HAUYECHMS] U €AWMHUIIBI, YKa3bIBaTh (POPMYJIbI,
CBA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYTMMH BEJIUYHHAMM,
BBIYUCIISITh 3HAYCHUE (PU3NUECKON BETUYUHBI;

aHATM3UPOBATh (PU3MUECKHE MPOTIECCHI U SBJICHHUS, UCTIONB3Ys (PU3HMUECKHE
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI OCJIEI0BATEIHLHOTO U TAPaJLIEIbHOTO
COEIMHEHNUs NTPOBOJHUKOB, 3aKOH J[koynsa—JleHna, 3aKOH 3JIEKTPOMArHUTHOM
UHAYKLIWK, 3aKOH [MPSMOJUHEMHOTO paclpOCTPAHEHUS CBETA, 3aKOHBI
OTPAXKECHUSI CBETA, 3aKOHBI MPEJIOMJICHHUS] CBETa, YpaBHEHHE ODWHINTEHHA sl
dboTodrddexTa, 3aKOH COXpaHEHUSI IHEPT UM, 3aKOH COXPAHECHUS UMITYJIbCA, 3aKOH
COXpAaHEHUSI DJICKTPUUYECKOTO 3apsija, 3aKOH COXpPAHEHHS MacCOBOTIO 4HCIa,
noctynarel bopa, 3akoH pajMOAKTUBHOTO pacraja, MpU STOM pa3inyaTh
CJIOBECHYIO (DOPMYIIUPOBKY 3aKOHA, €0 MAaTEMAaTHIECKOE BRIPAKCHHUE U YCIIOBHS
(rpanutlbl, 06J1aCTH) TPUMEHUMOCTH;

ONpENENISITh HANpaBJICHHUE BEKTOpAa MHAYKIMM MArHUTHOIO  IOJs
IIPOBOJIHMKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTh M OIUCHIBaTh N300pakeHHUE, CO37aBaeMOE€ IIJIOCKUM 3€pPKaioM,
TOHKOM JINH30M;

BBITIOJTHATD DKCIEPUMEHTHI MO HMCCIEAOBAHUIO (DU3UYECKUX SIBICHUU U
MPOIIECCOB C HUCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUMN: MPU ITOM
dbopmynrpoBaTh IpoOiIeMy/3a/lady M THIOTE3y YYSOHOTO DSKCIIEpHMEHTA,
coOuUpaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO0 O0OpYAOBaHUS, MPOBOIUTH OMBIT U
(bopMyIHpOBaTH BHIBOIBI;

OCYILIECTBIIATh MPSIMbIE U KOCBEHHBIE M3MEPEHUSI (PU3MUECKUX BEJIUYUH,
IpyU 3TOM BHIOMpATh ONTHUMAJIBHBIA CHOCOO HW3MEPEHUS W UCIOJIb30BATh
W3BECTHBIEC METO/IbI OLIEHKU NOTPEIIHOCTEN U3MEPEHUN;



UCCJIEIOBATh 3aBUCUMOCTU (PU3MYECKUX BEJIWYUH C HCIOJIb30BAHUEM
NPSAMBIX HM3MEPEHUI: NMPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl NOJYUYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BEIMYHMH B BUAE TaOIUI U
rpauKoB, AenaTh BBIBOJBI [0 pe3yIbTaTaM HUCCIIEIOBAHMUS;

co0roAaTh mpasuiia 0€30MacHOro TPyAa MU NPOBEACHUH UCCIIEJOBaHU B
pamMKax Y4YeOHOIrO SKCIIEPUMEHTA, Y4eOHO-MCCIEAO0BATEIbCKOM M IPOEKTHOM
JEeSATENBbHOCTH C UCIIOIb30BAHUEM U3MEPUTENLHBIX YCTPOUCTB U 1aOOPATOPHOTO
o0opyaoBaHuUS;

pemiath pacy€THbIE 3aJladyd C SBHO 3aJaHHON (PU3MYECKON MOJENbIO,
UCIONB3Ysl (PM3MUYECKHE 3aKOHBI U TMPHUHIIMIBI, HAa OCHOBE aHAJIM3a YCJIOBUS
3aJa4i BBIOMPATh (PU3UYECKYIO MOJENb, BBLACIATh (DU3MUECKHUE BEITUUYMHBI U
(dopmysibl, HEOOXOAUMBIE JIJIsl €€ pelIeHUs, IPOBOJUTH Pacu€Thl U OLICHUBATh
peaIbHOCTb MOTYYEHHOI'O 3HaYEHUS (PU3NUECKON BEIHUUHBI,

pemarh KayeCTBEHHbIE 3a]auu: BBICTPauBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO LIETIOUYKY PACCYXKIEHUN C OMOPON HA M3YUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIONB30BaTh  NPHU  pEIIEHWH  y4eOHBIX  3a7ad  COBpPEMEHHbBIE
MH(GOPMAIMOHHBIE  TEXHOJOTMHM I TOUCKA,  CTPYKTypHUPOBAHMS,
UHTEpIIpeTallud ¥  MpPEJICTaBICHHs y4eOHOW M HAy4YHO-TIOMYJISpHOU
UHpOpMAIMK, TMOJIYYEHHOM U3 Ppa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKHU
aHAIM3UPOBATh MOJy4aeMyl0 HH(POPMAIIHIO;

OOBACHATh NPUHIUIBI JACUCTBUS MAIlMH, NPUOOPOB U TEXHUYECKHX
YCTPOWCTB, pa3iuyaTh YCJIOBUS HUX OE€30IaCHOTO  HKCIONb30BaHUSA B
MMOBCEIHEBHOM KU3HHU;

OPUBOAUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXkKAIOUIET0 MUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS 110 (PU3HUKE B NIOBCEIHEBHOM KU3HU
11t obecrieueHns 6e30MacHOCTU MpU 00paIlleHUH ¢ MPUOOPaAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHUS 310POBbS U COOIIOJIEHUSI HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEH CpeJIE;

paboTarh B TIPYIIE C BBIIOJIHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh pabOTy TpPYyNMbl, PAMOHAIBHO pACIpeAesaTh OOS3aHHOCTH U
IUIAHUPOBATh  JIEATEIBHOCTh B  HECTAHAAPTHBIX CUTYalMsX, aJeKBaTHO
OLICHMBAaTh  BKJaJ KaXJIOr0 M3 YYaCTHUKOB TPYNIbl B  pEIICHUE
paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne ni/m Kontpoabnsie | IlpakTuyeckue
NnporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. ®U3UKA U METO/Ibl HAYUYHOI'O ITO3HAHMU S
1.1 ®du3uKa 1 METO/Ibl HAYYHOT'O MTO3HAHUS 2 bubmorexa T[IOK
' AR HAY https://m.eds00.ru/7f41bF72
Wroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaritka > https://m.eds00.ru/7f41bF72
Bubnunorexa [JOK
22 Hurawika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXpPAHCHHS B MEXAHHUKE 6 1 1 httos://m.edsoo.ru/7fA1bF72
Utoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOANHAMMUKA
31 OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOM 9 1 bubnnoreka [IOK
' TEOPHH https://m.edso0.ru/7f41bf72
Bubnunoreka [JOK
3.2 OCHOBEI TepPMOAMHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSTHUS BELIECTBA. 5 bubnmmorexa [IOK

@Pa30BbIe NEPEXOBI

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 pazgeny

24

Paznen 4. JIEKTPOANHAMUKA

Bubnunoreka [JOK
41 JreTpocTaTHKa 10 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIM 351eKTpUYECKUl TOK. Toku 12 bubnnoreka [IOK
' B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KUIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM u¢posbie
Ne ni/m pasi Kourpoabnsie | IlpakTuyeckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
MarnuTtHoe nojie. DIeKTpOMarHuTHast bubnnoreka [IOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4yeCcKue U 3JIEKTPOMarHUTHBIE 9 1 bub6mmorexa LIOK
' KOJIe0aHMsI https://m.edsoo.ru/7f41c97c
99 MexaHn4ecKre U 3JIEKTPOMAarHUTHHIE 5 1 bubnunoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
Bbubnuoreka [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24
Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OCHOBBI cieIIMAIBLHON TEOPUHU 4 1 bubnmoreka [IOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Pa3znea 4. KBAHTOBASI ®U3UKA
. bubmuotexa [JOK
4.1 DneMeHThI KBaHTOBOW OMTHKHU 6 https://m.edsoo.ru/7f41ca7c



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

bubmmoteka [IOK
4.2 Crpoerne atoma 4 https://m.edsoo.ru/7f41c97¢
bubnuorexa [JOK
4.3 ATOMHOE 571pO S https.//m.eds00.ru/7f41c97c
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DneMeHThl aCTPOHOMUU U aCTPOPHU3UKU 7 Et?rfsﬂ/l;lr?::i(s?)(])lroulli £41c97c
Hroro no pazgeny 7
Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHUE

6.1 O6o06m1aronee MOBTOPEHUE 4 Et?r?sﬂll;lr?:ciigﬁlli £41097c
Hroro no pazgeny 4
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOI'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka KonTpoabnubie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
dusuka — HayKa 0 IPUPOJE.
1 Hayunrie MGT(})] Bl HO?I?H;)HI/?SI 1 Bubmaorexa I{OK
Y a https://m.edsoo.ru/ff0c32e2
OKpY’Karollero Mupa
Ponb 1 MecTo Gusuku B
OPMHUPOBAHUHU COBPEMEHHOU
2 fl)a quopﬁ KapTUHEI 1\/?1/1 a, B 1 Bubmaorexa I{OK
Y P . pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOHN JACATEIHPHOCTH
JmoaeH
Mexanudueckoe IBUKCHUE.
OTHOCHUTEILHOCTD
3 MEXAHUYECKOTO ABUKECHUS 1 Erbmuorexa OK
g ’ https://m.edsoo.ru/ff0c3508
[lepemenienue, ckOpocTsb,
YCKOpEHUE
4 PaBHOMEpHOE psIMOIIMHEHOE 1 bubnmoreka [IOK
JIBIDKEHHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE bubmmoreka LIOK
5 . 1
MPAMOJIMHENHOE JBUKCHUE https://m.edsoo.ru/ff0c372e
6 CBoOoaHOE TIazicHue. Y CKOpEeHHE 1 bubmuorexa [JOK
CcBOOOIHOrO MageHus https://m.edsoo.ru/ff0c39cc



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

KpuBonuHueiitHoe IBUXEHNUE.

7 JIBuKEHNE MaTEpUaIbHOW TOUKH bubmmorexa [IOK
https://m.edsoo.ru/ffOc3ada

10 OKPY>KHOCTH
[TpuHIUI OTHOCUTEIBHOCTH

8 lNasmnes. MaepruansHble bubnunoreka [IOK
cucrembl oTcueta. [lepBblii 3aKOH https://m.edsoo.ru/ff0c3be8
Herorona
Macca tena. Cuna. [lpunnun

9 cynepro3uiuu cui. Bropoit bubnmnoreka [IOK
3akoH HproToHa s https://m.edsoo.ru/ffOc3be8
MaTepHaIbHON TOUKH

10 Tperuii 3akoH HeroToHa 1u1st bubmmorexa LIOK
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOT'O TATOTEHMS.

11 Cuna TSI)I(GCTi. IIepBas bubmorexa [JOK

https://m.edsoo.ru/ff0c3d00

KOCMUYECKas CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. bu6mmoreka LIOK
Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapoumment
TpeHust. Cuiia COpOTHUBIICHUS bub6muorexa LIOK

13
MpY JIBU>KEHUHU TEJIa B )KUIAKOCTH https://m.edsoo.ru/ff0c3f76
WK Ta3e
[TocTynaTtenbHOE M BpallaTeIbHOE
JBMKEHHE a0COJIFOTHO TBEPIOTO

14 Tena. MOMEHT CHUIIBI. HJI@‘-IIZ) bubmorexa [JOK

CHJIBL. Y CJIIOBHSI pAaBHOBECHS
TBEPAOrO Tena

https://m.edsoo.ru/ff0c41a6



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

15

NMiynsc MmaTepranbHON TOYKH,
CUCTEMbI MaT€pUAJIbHBIX TOUEK.
Nmnynbe cunbl. 3aKOH
COXpaHEHUs UMITYJIbCa.
PeakTtnBHOE IBM>KEHNE

bubmuorexa [IOK
https://m.edsoo.ru/ff0c43d6

16

PaGoTa 1 MOIIIHOCTD CHIIBI.
Kunernueckas sneprus
MaTepUAIbHOM TOUKHU. Teopema
00 U3MEHEHNH KHHETHYECKON
SHEpPruu

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[ToTeHIManbHast JHEPTHSL.
[ToTeHumanbHast SHEPTUsl YIIPYTo
neopMupoBaHHON TPYKUHBL.
[ToTeHumanpHas SHEPrusl Tea
BOJIM3M MOBEPXHOCTH 3eMIIU

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

18

[ToreHumanbHbIE U
HEeMoTeHUaIbHble cUiibl. CBS3b
paboThI HEMOTEHIIMAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKOM
SHEPIUM CUCTEMBI TeN. 3aKOH
COXpPaHEHUSI MEXaHUYECKON
SHEPIruu

bubnuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHWYECKOW SHEPTUH Tella Ha
MpUMepe PaCTSHKEHUS PE3UHOBOTO
KIyTay



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20

KonTponbHas pabota no teme
«Kunemaruka. /Ilunamuka.
3aKOHBI COXPAaHEHUSI B MEXaHUKE)»

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

21

OCHOBHBIE OJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopuu. BpoyHOBCKOE JBUKEHUE.

Auddysus

bubmunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapakrep JBUKEHUS U
B3aMMOJCHCTBHUS YaCTHII
BemecTBa. Moaenu CTpoeHus
ra3oB, )KUJAKOCTEN U TBEPABIX TEN

23

Macca monekyin. KonuuectBo
BeniecTBa. [loctosHHas ABoraapo

24

TemnmoBoe paBHOBECHE.
Temneparypa u e€ usmepeHue.
[IIxana Temneparyp Llenbcus

25

WNneansueriii raz B MKT.
OcHoBHoe ypaBHeHue MKT

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

26

AOcomoTHas TemIepaTrypa Kak
Mepa CpeHEN KHUHETUYECKON
SHEPIHUH JIBH)KEHHS MOJIEKYJI.
YpaBHeHue Menneneena-
Knaneiipona

bubmunorexa IIOK
https://m.edsoo.ru/ff0c511e

27

3akon JlaneToHa. 'a3oBbIe
3aKOHBI

28

JlaboparopHast pabora
«HccenenoBanue 3aBUCHMOCTH



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

MEXIy MapaMeTpaMu COCTOSIHUS
pa3pexKEHHOTO Ta3a

H3OHPOI_I€CCBI B UACAJIbHOM ra3c€ u

Bbubnunorexa [JOK

29 uX rpaduyueckoe mpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprust
TEPMOJIMHAMHYECKON CUCTEMBI U

30 CIOCOOBI €€ U3MEHEHUS. bubnuoreka [JOK
KomnmaecTBo TerioTer u padora. https://m.edsoo.ru/ff0c5952
BuyTtpennsis sneprus
OJTHOATOMHOTO HJICaTbHOTO Ta3a

bubmuorexa [IOK

31 Buaer renonepenatn https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTD

32 BemecTBa. Koanm4ecTBO TEIIOTHI bubmunorexa [IOK
IpH Terionepenaye. AauadaTHbIil https://m.edsoo.ru/ff0c5c36
poIiecc

33 [TepBblii 3aKOH TEPMOJIMHAMUKH U bubnnoreka [IOK
€ro NPUMEHEHHE K U30IIpoLIEccaM https://m.edsoo.ru/ff0cSefc
HeobOparumocTs nporeccoB B

34 anp(I))I[e. Bropoit I;aIL<IOH bubmorexa [IOK

https://m.edsoo.ru/ff0c6230

TEPMOJIUHAMUKHU

35 [Mpunnun nevictust u KI1 Bubnunorexa [JOK
TETJI0BOM MaIllMHBI https://m.edsoo.ru/ff0c600a

36 ukn Kapuo u ero KI1J]

37 DKOJOTHYECKHE MTPOOIEMbI

TEII0HEPTeTUKU



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

O06o0maromuii ypok

bubnunorexa [IOK

38 «MonexynspHas ¢pusuka. OCHOBBI https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMHUKI)
Kontposnbnas pabota 1o Teme
39 «MonexynspHas ¢pusuka. OCHOBBI bubmmorexa [JOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMMKI»
[TapooOpa3zoBanue u
40 KO}II) era . Mcnapenue u Bubmuorexa LIOK
A T p https://m.edsoo.ru/ff0c63b6
KUIIEHUE
AOcCoIroTHAast 1 OTHOCUTEIIbHAS
41 BJIQYKHOCTE BO3QyXa Bubmaorexa IJOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacpimennstit map
TBépnoe teno. Kpucramnuueckue
U aMop(dHEIe Tena. AHU30TPONUA
42 CBOI?ICIT)E) KPHUCTAILJIOB )KI/ITIIZI/IG Bubmuorexa [IOK
p | A https://m.edsoo.ru/ffOc65f0
kpuctamuibl. CoBpeMeHHbIE
MaTeprabl
IImaBnenne 1 KpUCTAIN3AIHS.
43 VnenbHasa TCHJ'II())Ta HJ‘IaBJ‘IeII-III/ISI Bubmuorexa [OK
A ' https://m.edsoo.ru/ff0c6708
CyOmumarust
bubmunorexa [IOK
44 YPpaBHCHUE TeMI0BOTO Oasanca https://m.edsoo.ru/ff0c6820
OneKTpusanus Tel.
45 SHGKTpI/IIIeI(l:KI/Iﬁ 3apsia. JIBa Buma bubmoreia [TOK
p PAL. A https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKHUX 3apsI0B
46 IIpoBOAHMKY, TUANEKTPUKH U bubmuoreka LIOK

MTOJTYTIPOBOIHUKHU. 3aKOH

https://m.edsoo.ru/ff0cébcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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https://m.edsoo.ru/ff0c6bcc

COXpaHEHUS AIEKTPUIECKOTO
3apsiaa

B3aumopeiictBue 3apsa0B. 3aKkoH

. bubnuoreka [JOK
47 Kyznona. ToqetfHHH https://m.edsogru/ff0c6ce4
AIEKTPUUECKUH 3apsi]l
Hanpssk€HHOCTB 3JIEKTPUYECKOTO
48 noist. [IpuHumn cynepno3suuuu bubnmnoreka [IOK
BJIEKTPUYECKUX nosieil. JInnun https://m.edso0.ru/ff0c6df2
HaNPsHKEHHOCTH
PaGora cuit aneKTpoCcTaTu4ecKoro
49 TIOJIA. HOTGHIII/IEU‘I?PZBHOCTI) bubmoreia [TOK
https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[TpOBOAHMKY ¥ TUIJIEKTPUKU B
50 3JIEKTPOCTATUYECKOM TTOJIE. bubnnoreka [IOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHULIAEMOCTh
N bu6nmunorexa [IOK
51 DneKTpotumKocTe. Kornencarop https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIIIOCKOTO
52 KOHuegcaTopa. DHeprus bubmorexa [IOK
https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCATOpa
JlaboparopHast pabora
53 "N3mepenue 3eKTpoOEMKOCTH
KOHJIeHcaTopa"
[TpuHIIMTT NENCTBUSA U
54 MIPUMEHEHUE KOHJIEHCATOPOB,

KOIMMPOBAJIBHOTO anlapara,
CTPYHHOTIO IIPUHTEPA.



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DneKkTpocTaThuyecKas 3aluTa.
3a3emyIeHUE IEKTPOIPUOOPOB

55

DNEeKTPUUYECKUN TOK, YCIOBHUS €T0
cymiectBoBaHus. [locTosHHBIN
Tok. Cuia Toka. Hampsikenue.
Conporunenue. 3akon Oma yist
yJacTka Ienu

56

ITocnemoBarenpHOE,
napauiesibHOe, CMEIIaHHOE
COeIMHEHHE MTPOBOJTHUKOB.
JlaGopatopHas pabota «3yuenue
CMEIIAHHOTO COCANHEHHUS
PE3UCTOPOBY

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

Pabora u MomtHOCTH
AIEKTPUYECKOT0 TOKA. 3aKOH
Jxoyins-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma JJ1 mOJHOM
(3aMKHYTOI) 2JIEKTPUUECKOM
uenu. KopoTkoe 3aMbIKaHUeE.
JlaGoparophas pabota
«3mepenue DJIC nucrounuka
TOKa M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS»

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJEeKTpOHHAas MPOBOAUMOCTh
TBEPIBIX METAIIOB. 3aBUCUMOCTb
COIIPOTHBIIEHUS] METAJIJIOB OT
TEMIIepaTyphbl.
CBepxnpoBOIMMOCTb



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

DNeKTpUYECKUi TOK B BaKyyMe.

60 .
CBolicTBa AJIEKTPOHHBIX ITyYKOB
[TomynpoBOAHUKH, UX
coOCTBEHHAs ¥ IPUMECHAs
61 npoBoauMOcTh. CBoiicTBa p—N- Bubmaorexa I{OK
p ’ https://m.edsoo.ru/ff0c84ae
nepexoza. [lomynpoBogHIKOBBIE
prOOpPbI
DNEeKTPUYECKUM TOK B pacTBOpax
62 U paciuiaBax JIEKTPOJIUTOB. bub6mmoreka LIOK
DNEeKTPOIUTHIECKAs https://m.edsoo.ru/ff0c82ba
JUccoluanus. JIeKTpoIin3
DIEeKTPUYECKUN TOK B razax.
63 CaMOCTOSTEIbHBIN U bubnuoreka [JOK
HECaMOCTOSATEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnekTpuyecKkue npubopsl U
YCTPOWCTBA U UX ITPAKTUYECKOE bubnnoreka [IOK
64
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
Oe3omacHoCTH
65 OO6o0mmaromuii ypok bubmuoreka [JOK
«INEKTPOAUHAMUKAY https://m.edsoo.ru/ff0c88be
Konrponbnas padora no reme
«Qnektpocraruka. [locTtosHHBII bubnnoreka [IOK
66 .
BJIEKTPUYECKUU TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeax»
PesepBHbiil ypok. KonTposibHas
3 P P bubmuorexa [JOK
67 paboTa 1o Teme

"OnexTpoauHaMuka"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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68 PesepBHbIil ypok. O600maronmii 1 bubmuoreka [JOK
ypok no temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME



https://m.edsoo.ru/ff0c8f6c

11 KUIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara nudgposbie
Tema ypoka KonTpoabubie | IIpakTuueckue p
n/n Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MarHUTBI U KX
B3auMoieiicTBUE. MarHuTHOE
1 noje. Bektop MarHuTHOM 1 bubmorexa TIOK
' P 5 https://m.eds00.ru/ff0c9778
WHIYKIUA. JIMHUM MarHUTHOU
WHIYKIAH
MarnuTtHoO€e noJie TPOBOJHUKA C
TokoM. OnbIT Dpcrena. bubnnoreka [IOK
2 . 1
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHnas pabota
3 «3 EGHI/II; MaF];I)-II/ITHOFO TOJIS 1 1 bubmorera I[IOK
Y https://m.edsoo.ru/ff0c98fe
KAaTYLIKHA C TOKOMY
JleicTBME MarHuTHOTO MOJISI Ha
MPOBOJHUK C TOKOM. Crita
4 Awmmnepa. JlabopaTtopnas pabora 1 1 bu6mmorexa LIOK
«HccaenoBanue neiCcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»
JleiicTBre MarHUTHOTO TOJISL HA
5 JBUKYLIYIOCS 3apsSyKEHHYIO 1 bubnnoreka [IOK

yactuily. Cuia Jlopenna. Pabota
cunsl JlopeHua

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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DneKTpOMarHuTHas UHIYKIIMSL.
IloTOK BEKTOpa MarHUTHOU
naaykuu. 9J1C uHayKIuu.
3aKOH AJEKTPOMarHuTHOU
nHpykuun dapanes

JlabopaTopHnas pabora
«HccnenoBanue sIBIECHUS
AIEKTPOMATHUTHOM WHTYKITHI

Bubnunoreka [JOK
https://m.edsoo.ru/ff0cal50

NunyktuBHOCTS. SIBIIEHUE
camonHaykmuu. IJ1C
CaMOMHAYKIINHU. DHEPTHsl
MarHUTHOTO ITOJISI KaTYIIKH C
TOKOM. DJIEKTPOMarHUTHOE T10JIe

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

TexHu4ueckue ycTpoucTBa 1 Ux
IIPUMEHEHHUE: IOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI,
3JIEKTPOJBUIaTENb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTHLL,
HMHyKIMOHHAs [1eYb

10

O6o0maronuit ypok «MarautHoe
nose. DIeKTpOMarHuTHas
WHTYKIHSD)

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KonrponsHas pabora no reme
«MarauTHoe 1oJe.
3HeKTpOMaFHI/ITHa$I HUHIOAYKOUS»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHUYECKHUE
kosieOanus. ['apMoHHnYecKue
Kosie0aHus. YpaBHEHUE

bu6nmorexa [IOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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TapMOHUYECKUX KOJICOaHMI.
[IpeBpaienue s3nepruu

13

JlaGoparophas paboTa
«HccnenoBanue 3aBUCHMOCTH
MeprojIa MabIX KoJIeOaHUid rpy3a
Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

14

KonebarenbHblit KOHTYD.
CBOOOIHBIC AJIEKTPOMATHUTHBIC
Koie0aHus B HICAILHOM
KoJ1e0aTeIbHOM KOHTYpE.
AHaJorus MeXmy
MEXaHUYECKUMU H
AIEKTPOMArHUTHBIMU
KOJICOaHUSIMU

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

15

®opmyna Tomcona. 3akoH
COXpPaHEHUs YHEPTUH B
HJICATHLHOM K0JIe0aTeIbHOM
KOHTYpE

Bbubnunorexa [JOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBienne o 3aTyXarOMIMX
KoJieOaHusaX. BeIHYy ) IeHHBIC
MEXaHMYECKHE KOJIeOaHus.
Pe3onanc. BeinyxaeHHbIe
AIEKTPOMArHUTHBIC KOJICOAHS

bubnunorexa [IOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.
CuHyconJaIbHBIN IEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U

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



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

JENCTBYIOIIEE 3HAUEHUE CUJITbI
TOKa W HAITPAKCHUA

18

Tpancdopmatop. [IponsBoacTso,
nepeaaya u norpediaeHue
JJIEKTPUYECKON JHEPrUU

19

Y CTpOUCTBO U MPAKTHYECKOE
MPUMEHEHHE HIIEKTPUUECKOTO
3BOHKA, F€HEpaToOpa IIEPEMEHHOTO
TOKA, JIMHUH 3JIEKTpoIiepenad

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4ecKre PUCKH MpU
IIPOU3BOJICTBE DJIEKTPOIHEPTUH.
KynbTrypa ncnonb3oBaHus
3JIEKTPOIHEPTUHU B IIOBCEIHEBHOM
KHU3HH

21

MexaHuueckue BOJIHEI, YCIIOBUA
pacnpocrtpanenus. [lepuos.
CKopocTb pacipocTpaHeHus 1
nnuHa BosHbL. [Tonepeunslie u
IMPOAOJbHBIC BOJIHBL

Bubnunorexa [JOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTH 3BYKa.
I'pomkocTh 3ByKa. BricoTa ToHa.
TemOp 3ByKa

bubnunoreka [IOK
https://m.edsoo.ru/ffOcccOc

23

DNEeKTPOMarHUTHbHIE BOJHBI, UX
cBoiicTBa U ckopoctsk. [lkama
AIIEKTPOMArHUTHBIX BOJIH

bubnuorexa [IOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHHI/IHBI paanocCBA3U U
TCIICBUACHUS. Pazpurue CpCaAcCTB
CBA3U. PaIlI/IOJ'IOKaL[I/ISI



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KonTponbhas padota

bub6nmmorexa [IOK

25 «Konebanus u BOJIHBD https://m.edsoo.ru/ffOcc6f8
IIpssmonuHeiHOE
26 pacrnpocTpaHEeHHUE CBETA B bubnnoreka [IOK
OoIHOpoHOM cpene. Toueunslit https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 OTT;)a)KeHI/I}I cseta. [loctpoenue bubmorexa [JOK
. https://m.edsoo.ru/ffOcd4e0
M300paXeHH B TITIOCKOM 3€pKae
[Ipenomnenue ceera. [lonHoe
08 BHYTpPEHHEE OTPaKEHUE. bubmmoreka [IOK
IIpenenbHbIN yToOi MOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
JlaboparopHnas pabora
29 «I/I3szeHII)/Ie H(?KaBaTeJISI bubmmorexa [IOK
https://m.edsoo.ru/ffOcd67a
MIPEIOMIICHUS CTEKJIa»
JIunzel. [TocTtpoenue
30 n300paxenuii B muH3e. Popmyna bubmuoreka [JOK
TOHKOW JIMH3BI. Y BEJTUUECHUE https://m.edsoo.ru/ffOcddle
JIUH3BI
JlabopaTtopHnast pabota
31 «HccnenoBanue CBOMCTB
M300paKCHHH B JIMH3AX)
Hucnepcus cera. ClI0XKHBIN
39 cocraB Oesoro cBera. L[Ber.

JlabopaTopnas pabota
«Ha0nroieHre Tucrepcuu CBETay



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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WnTepdepennus caera.

bubnunorexa [IOK

33 .
Jladpaxuns ceera . https://m.edsoo.ru/ffOced22
Judpakuronnas pemeTka
34 [ToriepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue npudOpsI U
35 YCTpOICTBa U yCIOBUS UX
0€301acHOT0 MPUMEHEHUS
['paHUIBI MPUMEHIMOCTH
KJIaCCHUYECKON MEXaHHUKH. bubnunorexa [JOK
36 .
[TocTynaTel cnenuanbHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCUTEIbHOCTH
OTHOCUTENBHOCTD
37 OTHOBPEMEHHOCTH. 3aMeJICHNE bubmiorexa [IOK
P ] https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKPAIEHUE JITHHBI
OHeprus 1 UMIYJIbC
38 PENATUBUCTCKOM YacTUIbl. CBsI3b bubnunoreka [IOK
MAaCCBhI C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
OHeprus Nokos
KonrtponbHas padora «OnTHka.
39 OCHOBBI CHIETIHAILHOM TEOPHUH bubmorera I[IOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTI
40 ®oronsl. opmyina [lnanka. bubmmoreka LIOK
DHeprus U UMITyJIbC POoTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIEI0OBAaHUE BuG OK
41 ¢dorosddekra. OnpiTer A. T nommoteka 1

CroneroBa

https://m.edsoo.ru/ffOcffc4
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3akoHbI poTodPdeKTa.
VYpaBHueHnue DiHIITEIHA 17151

Bubnunorexa [JOK

42
dbotorddekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuna» Gorodddexra
aBieHue ceeta. OmnpITel 11. H.
43 JII[e6e eBa. XUMHUUYECKOE JIeHiCTBUE bubmoreka LOK
sleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4ecKkue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHE!
44
(dhoTosmeMenT, GOTONATIHK,
CONTHEYHasi OaTapesi, CBETOHO]T
45 Pemenne 3agad mo teme Bbubnunorexa [JOK
«IJIeMEHTHI KBAHTOBOM OIITHUKHY https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbBITE
16 Pesepdopna no paccesnuto o- bubmmorexa LIOK
yactull. [manerapuas Mojenb https://m.edsoo.ru/ff0d091a
aroma
Bubnuorexa [JOK
47 IT b
OCTYJIaThl bopa https://m.edsoo.ru/ff0d0Oafa
Nznydenue u moriomieHne
48 (OTOHOB TIpH TEpPexo/ie aToMa C bu6mmoreka [IOK
OJIHOT'O YPOBHS YHEPTUU Ha https://m.edsoo.ru/ff0dOafa
Opyroui. Buasl criekTpoB
BoiHOBEIE CBOMICTBA YaCTHIIL.
Bonnsl e bpoiins.
Ae P . bubmuorexa [JOK
49 KopnyckynsipHo-BoIHOBOIM

nyanu3Mm. COHTaHHOE U
BBIHYKJICHHOE U3ITy4YCHHE

https://m.edsoo.ru/ff0d0ca8
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50

OTKpBITHE PAOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo
OIIPEEIICHHUIO COCTaBa
PAAUOAKTUBHOT'O U3JTYYCHUA

Bubnunorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CoticTBa anbda-, 6era-, ramma-
u3ydeHus. BiusHue
pa}]HO&KTI/IBHOCTI/I Ha JKXUBBLIC
OpTraHU3MbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacna.
DNEKTPOHHBIA U O3UTPOHHBIN
Oera-pacnaj. ["'amma-uzinydeHue

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI31 HyKJIOHOB B Si7Ipe.
SnepHeie peakunu. SAnepHbii
peaxtop. [Ipobaemsl,
MEPCIIEKTUBBI, SKOJIOTUYECKHUE
ACIIEKTHI SIAEPHON IHEPTETUKU

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YaCTULIBI.
OTkpeITHE TO3UTPOHA. MeTobI
HaOIOICHUS ¥ PETUCTPAIHH
3JIEMEHTapHbBIX YacTull. Kpyribrit
croit «DyHaMeHTaIbHbIE
B3auMoOAeHcTBUA. ENUHCTBO
(bu3NIeCKOil KApTHHBI MUPa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nnoro nebda. Co3e3ausi,
SIpKUE 3BE3bI, MIIAHETHI, UX
BuauMoe asrxenune. Conneunas
cHCTEeMa



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

56

Comaue. CosHeuHast aKTUBHOCTb.
Ucrounuk snepruu CosHua u
3BE3]T

57

3BE3/bI, UX OCHOBHBIEC
XapaKTEPUCTUKU. 3BE3/TBI
[JIABHOM MOCIEA0BAaTEIbHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPE/ICTABICHHUS O
MIPOUCXOKACHUH M DBOJIIOIINH
Connua u 3B€37

58

Muneunsiii [IyTe — Hamma
lNanakTuka. [lonoxenue u
nerokenne Comnia B ['anakTuke.
lNanaktuku. Y€pHBIE BIPHI B
siIpax rajlaKkTUK

59

Bcenennas. Pa3oeranne
rajnakTuk. Teopus bosbuoro
B3pbIBa. PEIMKTOBOE H3ITyUYeHUE.
MerTtaranakTuka

60

Heperennsie npo0ieMsl
aCTpOHOMHUU

61

KontponbHas pabota «D1eMeHThI
aCTPOHOMHUU M aCTPOPHUIUKI»

62

O6o06maromuii ypok. Poib
(bU3UKHA U aCTPOHOMHH B
9KOHOMHYECKOM,
TEXHOJIOTUYECKON, COLIMATLHOM U




ATUYECKOH cdhepax AesiTeTbHOCTH
4eloBeKa

63

O6o06maromuii ypok. Posis u
MECTO (PU3UKHU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE
Mupa

64

O6o0maromuii ypok. Poib
(bu3nvecKoil Teopun B

(hopMUPOBaHUH MIPEACTABICHHH O

¢bu3nyuecKoil kKapTuHe MHUpa

65

O6o0maromuii ypok. Mecto
(bu3MUECKOi KapTUHBI MUPA B
o0111eM psiy COBPEMEHHBIX
CCTCCTBCHHO-HAYYHBIX
MPEJCTAaBICHUN O IPUPOJIC

66

Pe3epBHbIil ypok. MaruutHoe
nosie. DJIeKTpOMarHuTHas
WHITYKIIHS

67

PesepBHbIii ypok. OnTuka.
OcHOBBI crielMaNbHOM Teopun
OTHOCHUTEIILHOCTH

68

Pesepnblii ypok. KBanrosas
¢bu3uka. DIeMEeHTbl aCTPOHOMUHU
1 acTpoU3NKU

bubmmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI JJISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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