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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom denepaipHoil paboyeil mporpaMMbl BOCHUTaHUSA HU
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
X (Qu3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEILHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpEIMETHBIM pe3ysibTaTaM O0y4YeHHUs, a TaK¥kKe
YUUTHIBAET HEOOXOAMMOCTh peaju3allud MEXIPEIMETHBIX CBS3ed (PU3UKHU C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Hell onpenensitorcss OCHOBHBIE
e U3ydeHus (U3MKU Ha YPOBHE CpEIHEro oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNbTaThl  OCBOGHUS Kypca (U3UKUA: JUYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca U3k Ha 6a30BOM YPOBHE, B

TOM YHMCJIe PEeIMETHBIE Pe3yIbTaThl 10 TOJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

dusrka Kak Hayka O HambOojee OOIMX 3aKOHAX IPHUPOJBI, BHICTyMHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHu 00 okpykaromeMm Mupe. IKoapHBIN Kype GU3HKH — CHCTEMOOOpa3yOmuii
JUIS €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOTHEH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOO0Opa3HbIX TEXHOJOTUH B cpepe IHEPrEeTUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydyenue
(¢U3MKK1 BHOCUT OCHOBHOM BKJIaJ B (HOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOy4arommuxcsi, B (pOpMHpOBaHHE YMEHUN MPUMEHATb HAYYHBI METOJ
MO3HAHUS NP BBINOJHEHUU UMU YYEOHBIX UCCIIET0BAHMIA.

B ocHOBY kypca hu3uKu 1151 ypOBHS CPETHETO 00111er0 00pa30BaHUs MOJI0KEH
P UAEH, KOTOPbIE MOKHO pacCMAaTPUBATh KAaK MPUHLMUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX Pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (PU3HKHU.



Hoes cenepanuzayuu. B COOTBETCTBMM € HeW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi TpeArnosiaraeT HCIOIb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3MUYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U HKOJIOTHYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoiaraet 3HaKOMCTBO
C IMIUPOKAM KPYTOM TEXHHYECKHUX M TEXHOJOTHYECKHX MPUIOKEHUH HM3YUCHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJIOTHYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takxke 00CYXICHUS
npo0JieM pallMOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBJSOTCA (u3Hueckue Teopun (PopMHpOBAHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JJI ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHM U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (U3HKU peanu3yeTcs MpexKIe
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronnuxcs.
Jl1s1 6a30BOTO YPOBHS Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMbI (PPOHTAIHHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA0OPATOPHBIX PaboT, KOTOPHIE B TpOrpaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMH CIHCOK YYCHHUYECKUX IMPAKTHUECKHUX padoT.
Bbinenenne B yka3aHHOM MepedHe J1a0OpaTOpPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCSI YYaCTHUKAaMHU 00pa30BaTeIbHOIO Mporecca
UCXO/sI U3 OCOOCHHOCTEH IMIaHMPOBAaHUS M OCHaulleHus kabuHeta (usuku. [Ipu
TOM O0ECleYuBaeTCsl OBJIAJECHUE OOYyYaIOIIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
ITIOCTAHOBKY OIIBITOB 110 IPOBEPKE MPEIOKEHHBIX TUIOTE3.

Bonbiioe BHUMaHue yensieTcs peleHnio pacu€éTHBIX U KaYeCTBEHHBIX 3a/1a.
[Tpu sTOM 17151 pacu€THBIX 3a7a4 MPHUOPUTETOM SBISIIOTCS 33aJ]a4M C SIBHO 3aJIaHHOM
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO pasfesia Kypca, TaK MU UHTErpupys 3HaHHUS U3
pa3HbIX pasnesnoB. JJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
OOBSICHEHHE NPOTEKaHUsI (PU3MYECKUX SIBJICHUH M MPOLECCOB B OKPYKAIOIIEH
KU3HU, TpeOyrouue BblOOpa (U3MYECKON Mojenu sl CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.



B cootrBerctBu ¢ TpedoBanusamu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
o0ecreyeHuIo y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKM Ha YpOBHE
cpeaHero oOIiero oO0pa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOro LuKJIa. B xabuHere U3k AOIKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYyAOBaHHE JJI BBINOJIHEHHUS YKa3aHHBIX B Iporpamme Io
($u3HMKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanimoHHOe 0o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUHU C
OPUHLIMIIOM MHWHUMAJIbHOM JIOCTATOYHOCTH UM  OOECHEYMBAET IMOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpAaLUM is
UCCJICIOBAaHUS  MU3Y4YaeMbIX SIBICHHMH M  TPOLECCOB, OMIHUPUYECKUX H
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE [JIsi YYCHUYECKUX MPAKTUYECKUX pabdoT
dopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
1abopaTopHOro 000pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCMOJIb30BaHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe KOMIBbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOBaHHE HHTEpeca U CTpEMJICHHA OOydaroUuxcsi K HaydyHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX MHTEUIEKTyaJbHbBIX U TBOPUYECKHUX
CIIOCOOHOCTEI];

e DPa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIE MO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHUS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOT'O MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (¢opMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCIHOJIb30BaHUEM
(¢u3nYecKX 3HaHUN U HAYUHBIX JOKA3aTENIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU Uil Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHue 3TUX Leneld 00ecrneunBaeTcs PeleHuEM CIIEeAYIOIUX 3a71a4 B

nporecce u3yueHus Kypca GU3MKHU Ha yPOBHE CPEAHETO 001Iero o0pa3oBaHUs:

e TPUOOpETEeHHE CUCTEMBI 3HaHUH 00 00IIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHSAX, BKIIOYAs MEXAHHMKY, MOJEKYSIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKH;

e (opmupoBaHHE€ yMEHUN TOPUMEHATh TEOPETUUYECKUE 3HAHUA IS
OoOBsICHEHHS (PU3NYECKUX SBICHUH B NPUPOAE U Uil TNPUHATUSA
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOCHHME CHOCOOOB pEHICHUS Pa3IUYHBIX 3aJa4 C SIBHO 3aJaHHOM
dbuzndyeckod MoOAENbIO, 3a/lad, MOAPA3yMEBAIOIIUX CAMOCTOSITEIHLHOE
co3JlaHue (PU3NUECKON MOJENH, aICKBATHOU YCIOBUSIM 3a]1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeay,

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEIACHUS
bU3MYECKUX AKCIEPUMEHTOB, aHalv3a W HHTEpHpeTanuud UHOOpMalnH,
OTpeieNIeHHs] JOCTOBEPHOCTH MOJTYyUYEHHOTO Pe3yJIbTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TepeyYeHb Ja0OpaTOPHBIX U
MPaKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOD
NpOBEJICHUs JIa0OPaTOPHBIX PAOOT W OMNBITOB C YYETOM HHIUBUIYAIBHBIX
0COOCHHOCTEH 00yYarOIIXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. PoJib 3KkcriepruMeHTa v TEOPUHU B POLIECCE MO3HAHUS HPUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MUYECKUX SIBIEHUN M mpoleccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHUPOBAHUM COBPEMEHHON HAy4yHOW KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienre, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTb) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIUH HAa OCH CHUCTEMBbI KOOPJMHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYyTH U THEpeMEIICHUS
MaTepuaIbHOU TOUYKH OT BPEMEHHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuposmmHeitHoe neuxenue. JIBrikeHne MaTepUaibHOM TOYKH MO OKPY>KHOCTH
C MOCTOSIHHOW O MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEWHAs CKOPOCTb.
ITepuon u yactora oOpameHus. LleHTpocTpeMHUTEILHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPAIOB, LICMTHBIE U PEMEHHBIE MIEPENAYU.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTFOCTPAIMS KHHEMATHUECKHUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenune aBuxkeHusi Tena, OPOIIEHHOrO MOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHS MEXAY NYTSIMH, MPONUJCHHBIMU TEIOM 32
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

IIpuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MarepuaibHOM TOUKH. TpeTuii 3akoH HploTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHud. Cuna Ttsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS NPU JBUKEHUU TEJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHudeckne ycTpoWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pe3UHOBOM 00pas3ile, oT ux aedopMalium.

HccnenoBanue yciioBUl pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U WM3MEHEHHE MMIYJibca Tella. 3aKOH COXpPaHEHMsI HMMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedopMupoBaHHON NPYKHUHBIL. [loTeHIIMambHAs SDHEPTUA TeJla BOJIU3U MOBEPXHOCTU
3eMIu.

[ToTeHnnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIMABHBIX CHJI C U3MEHEHHEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHs] MEXaHUYECKOW SHEPIHUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: BOINOMET, KOMED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pazagea 3. MosekyasipHas pusuka ¥ TepMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKCHHUS W
B3aMMO/JICMCTBUS YaCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIllECTBA HA OCHOBE 3TUX Mojenei. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KUHETUYECKOW TEOpUU UJCaTbHOTO raza. AOCONIIOTHas TeMmiepaTypa Kak Mepa
CpeHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUs dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeipona.
3akoH [lanbroHa. M30mpoueccsl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WIIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

NccnenoBanne 3aBUCUMOCTH MEXY IMApaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U crioco0bI e€ n3meHeHus. KonmmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Ta3a.  Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIIyUYCHHUE. Y JeIbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEmIOTHI NpU TeTuionepeaaye.

[Tonsitue 006 aamabatHoMm mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHA TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akoH Tepmonunamuk. HeoOpaTumMocTh MpoLieccoB B PUPO/IE.

TermoBble  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nencTBus TerioBor MamuHbl. [ukn KapHo m ero kodd@uiiMeHT Moae3HOTo
JeNUCTBHS. DKOJIOTUYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudueckne yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEW HHEpruu Teja IMPU COBEPIICHUU PaOOTHI: BBLIET
npoOKku U3 OYTBUIKM TOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT 0 a1MabaTHOMY pPaCIIMPEHUIO BO3AyXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHusl, pEaKTUBHOIO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YxaenbHas TemioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBinenue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUHU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJLIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3znen 4. JinekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
DJIeKTpU3anus Te. DNEKTPUIECKUM 3apsa. J(Ba Buaa 3IEKTPUUECKUX 3aPA0B.
[IpoBOIHMKH,  JHUAJIEKTPUKK W TNOJIYNPOBOJAHUKH.  3AaKOH  COXpPaHEHUSA
3IEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onekrpuueckoe mnoisie. HanpsoxkéHHOCTh  anexktpuueckoro mnojsa.  [IpuHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocraruueckoro nous. [lorennuan. Pa3HocTh MOTEHIIMAIOB.
[IpoBOJHMKM W AWAIEKTPUKH B HJIEKTPOCTATHYECKOM Toje. Jludnexkrpuueckas
ITPOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopeilicTBue Ha3IEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEK1y HUMHU U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCIOBUA CYLIECTBOBAHUA BJIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEeKTPOJABIKYIAsl CHJIa U BHYTPEHHEE CONPOTHBJICHUE HMCTOYHUKA TOKA.
3akoH OMa nJ1s MOJHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIIOB OT TemnepaTypbl. CBEpXIPOBOJUMOCTb.

DIIEKTPUYECKU TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IpUMECHas MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax MW  paciuiaBax  dIEKTPOJIUTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINS. DIEKTPOIIN3.



DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Inazma.

TexHuueckne yCTpoOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PpPEOCTAaT, HWCTOYHUKH TOKa, DJIECKTPOHArpeBaTENIbHbIC MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTUBICHUS HWJIMHIPUUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIA/IN TONIEPEYHOI0 CEYEHUSI U MaTepHalia.

CwmeranHoe coeIMHEHNE MMPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OIIEHKa BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHHS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPIKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKW,
Ouonornuu, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvle nousamusi, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHAas (QYyHKIHS,
napabona, runepOona, ux rpaduKu U CBOHWCTBA, TPUTOHOMETPHUECKHUE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIMU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: Mmexannyeckoe NBWKEHHE B JKMBOW mpupoze, nuddysus, ocmoc,
TEII000MEH >KHUBBIX OPraHU3MOB (BBl TEIUIONEpPEayH, TEIUIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TeIJIOBbIE CBOMCTBA TBEP/IBIX T, KUAKOCTEN U Ta30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
rajbBaHUKA.

l'eocpacghus: BIaXXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIL30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MNOAIIMIHUKK, WCIOJb30BAHUE 3aKOHA COXPAHEHUSA
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKash 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHBIE MarHuTHl. B3anmoieiicTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop MarHuTHON MHAYKIUU. [[pUHIMT Cynepno3uuy MarHUTHBIX MOJEH.
JluHMM MarHuTHOM WHAYKUOUHM. KapTWHa JWMHUMA MArHUTHOM WHAYKIIMW IIOJIS
MOCTOSIHHBIX MAarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO MOJisi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OmnbIT OpcTeaa. BzanMmoaelicTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOJlyJib M HallpaBJieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Itoje. PaGoTa cunbl JlopeHma.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. IIOTOK BeKTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe nanekTpuyeckoe moJie. ONEKTPOABUKYIIAs CHJIA HHIYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU HSJIEMEHTapHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIUY MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABIKYIIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW HHAYKIUU.

Paspnen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUMHbLE KOJ1e0AHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
INapmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosneOanuii. [IpeBpalieHre SHEpruu Mpyu rapMOHUYECKUX KOJICOAHHSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH cOXpaHEHUS
SHEPTUU B UJCATHHOM KOJIe0ATETHHOM KOHTYE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYXeHHBIEC 3JI€KTPOMArHUTHEIE KOJIEOaHNUS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ U JEHCTBYIOIlEE 3HAYEHUE CHUJIbI TOKA U
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOIb30BaHUS AEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJeOaTEIbHOM CHCTEMBbI (MPYXUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeadn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanue nepeMeHHOT0 TOKA B LIEMH U3 MOCJIEIOBATENBHO COCTUHEHHBIX
KOHJIeHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, MOJSpU3aius, AUPpaKius,
unTepdepennns. CKOpOCTh AJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMIBEI paguOCBA3H U TeNeBUACHUS. Paguookanys.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne yCTpoWcTBA W MNPAKTHYECKOE IPUMEHEHHE: MY3bIKaJbHBIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenmne oTpakeHus M MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHunn u TuPppakiuy MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmronenne CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJispu3anus, 1upaxius, HHTepdepeHuns.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

Otpaxkenue cBeta. 3akoHbl oTpaxeHus cBeta. [locTpoeHue n3o0paxxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOTIOTHBIN MOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAKECHUA.

HNucniepcus cBeta. ClioxHBIN cocTaB O6enoro ceera. L[BeT.

Colupatoiue u paccerBaroue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsSTHUE
U ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoeHue n3o0pakeHui B COOMPAIOIIUX U
pacceuBaroux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BEJIUUEHUE, 1aBAEMOE JIMH30i1.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass ontuka. WnaTepdepenuus cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaONMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUA MOHOXPOMAaTHYECKOrO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuuecknue ycCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssmMonHEHHOE pPACHPOCTPAHEHUE, OTPAXKEHHUE M IMPEIOMIIEHHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

Hab6monenne nudpakmum crera.

Hab6monenne nucnepcuu cBera.

[Tonydyenune cnekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonydyenue cniekTpa ¢ TOMOIIBIO AU(PPAKITHOHHON PEMIETKHU.

HalGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi

N3Mmepenue nokaszarens NpeIoMIICHUS CTEKJIA.



HccnenoBannie cBOMCTB N300pak€HUM B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3zznesn 6. OcHOBBI cIeNMATIBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTHA JUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpalIECHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmol K6AHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POTOHA ¢ €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTerHa st Pororddekra. «KpacHas rpaHuUiia
doTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JleGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO o -4acTHIL.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUUM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBsie cBoiicTBa yactuil. Boausl ne bpoiis. KopnyckynisipHo-BOIHOBOM
Ty alivi3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeiyaThiX COEKTPOB U3ITYUYECHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JIOKAa3bIBAIOUIME CIOKHOCTh CTpOeHUs siapa. OTKpbITHE
paanoakTuBHOCTH. OnbITHI Pe3epdopa o onpeneneHnto coctaBa paguoakTUBHOTO
manydyeHusi.  CoiictBa  anbda-, Oera-, TramMma-uziydeHus.  BrusHue
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOoHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifpe. SnepHbie cuibl. [ledext maccsl sapa.

Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.

Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobiieMbl W TEPCIEKTHUBBHI
AIEPHON SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyH1aMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHuueckne ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUH. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBUKCHUE.

ConHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CosiHIIa W 3BE3M.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIA KIJIACC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnu ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. UEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPWJIOXKEHUH I ONpe/iesieHus MOJIOKEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Ausl CEBEPHOTO MONTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJI0OBeKa, POJib U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOW HayYHOU KapTHHE MHpPA, poJib (U3HUECKON TEOPUH B
(dbopMuUpOBaHUY MPEACTABICHUIN 0 GU3HUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  O00OIIEeM psAy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce ocyiecTBIsieTCs C
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUs: SBJICHUE, HAay4HbIH (akT, rumores3a, (u3myeckas BeEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKUMH HA OCH KOOPAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JIBH>KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, ENCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIUTMYECKON PEIIETKH, CIIEKTPaIbHBIN aHaIH3.



l'eocpaghusi:  marHuTHBIE TOMIOCA 3€MJIM, 3aJI€KU MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAaAap, PaAHONPUEMHHK, TEIEBU30P,
anTeHHa, TenedoH, CBY-meub, NMPOEKIMOHHBIN amnmapart, BOJOKOHHAas ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECIEUUTH JOCTHUKEHUE CIIETYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIpaBJICHUMN
BOCIHUTATEILHOU ESATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YYAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TIPakITAHCKOIO
o0I1ecTBa, y4acCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHUE B3aUMOJIECTBOBATh C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOUN U BOJOHTEPCKOM AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hOopMHUPOBAHHOCTh POCCUICKON IPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENbHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYAYIIErO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETo (GU3NYECKON HAYKE;

5) Tpy10BOr0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) IK0JI0rH4ecKOro BOCIIUTAHMA:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JECUCTBUM B OKPYKAIOIIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OIbITa JeATEeIbHOCTH SKOJOTMYECKOW HaIlpaBiIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3Yy4eHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (OPMYJIMPOBaTh M aKTyaJM3WpOBaTh  IMPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTpENEeNATh ILENTU JACSITeIbHOCTH, 3a7aBaTh MapaMeTpbl W KPUTEPUU HX
JOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHMS B  paccMaTPHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAIBHBIX ¥ HEMATepUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCIEACTBUH JACSTEIBHOCTH;
KOOPJMHUPOBATH U BBITIONHATH Pa0OTY B YCIOBHUSIX PEATHHOTO, BUPTYATBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeibcKHe TeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITeIbHOCTH
B 00y1acTh (PU3UKH, CLIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpeTalii, MPeoO0pa3oBaHUI0 W TPHUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHNs, HAaXOAUTh apTyMEHTHI [Tl JOKa3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhbl H KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTeILHOCTH, B TOM YHCJIE TIPU U3YYCHUN (PHU3UKY;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUUECKYIO 00J1acTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOTO COAEpKAaHUS M3
MUCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIATh IOWUCK, AaHAJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
NPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHICHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHHU3aI[MOHHBIX
3a/1a4 C COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€3011aCHOCTH, TUTHCHBI,
pecypcocOepekeHts, MPAaBOBBIX M ITHUYECKUX HOPM, HOPM HH(OPMALMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOoM Ha3zHaYeHUs MHPOPMAIMU U LEJICBOW ayAUTOPUH, BHIOMpPAs ONTUMAIBbHYIO
Gopmy mpencTaBICHUS U BU3YyaTH3AIHH.

KoMMyHuUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH()JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YJICHA KOJIJIEKTUBA;

IIPUHAMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTUIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJIa M KaX/JI0r0 yYaCTHUKA KOMAH bl B OOIIHiA
pE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, MPOSBIATH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIE YyHUBepPCAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH IMPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON pabOThI ¢ YU4ETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JlaBaTh OICHKY HOBBIM CUTYaIIHUsIM;

pacuIupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX TIPEATIOUTESHHH;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crtocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO JSPYAUIIMH B 00JaCTH
(M3UKH, TOCTOSTHHO TTOBHIIIIATh CBOM 00pa30BaTEIIbHBINA M KYJIbTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallUsiIM, BHOCHTh KOPPEKTHUBBHI B JEATCIHHOCTb,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENbHOW  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JEWCTBUUA UM MBICIUTEIBHBIX TMPOIIECCOB, HX PE3YIbTaTOB H
OCHOBaAHUI;

KCTOJIb30BaTh MPUEMBI pe(IeKCUU IS OIEHKH CUTYyallid, BEIOOpa BEPHOTO
pelIeHus;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI W apTyMEHTBHl APYTHX TMPU aHAIW3E pPe3yIbTaTOB
NESTETHPHOCTH;

NPUHUMATH ce0sl, TOHUMAast CBOW HEJOCTATKH M IOCTOWHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
NESATETHPHOCTH;

NpU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10CTHKEHHS TUYHOCTHBIX PE3YIIBTATOB OCBOSHUS ITPOTPAMMBI 110
buzuke [ ypoBHS cpeaHero oOlmiero oOpa3oBaHHS Y O0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH UHTEIIJIEKT, TIPEIIOIar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBEHHOW YMOIIMOHAILHON Cepsl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEJEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATLHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOUYAIONIEH CTpEMIICHUE K JOCTHXKEHUIO eI U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBATh MCXOMSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKHU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHULBl MPUMEHEHUS] HW3YYCHHBIX (PU3UYECKUX MOJIEIICH:
MartepualibHasi TOUKa, HHEpIMadbHas CUCcTeMa OTCUETa, a0COMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacro3HaBaTh (pU3UYECKUE SIBJICHUS (MPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEITHOE JIBUKEHUE,
CBOOOJHOE MAJEHUE TeJ, ABMKEHHUE MO OKPYKHOCTU, MHEPLUs, B3aUMOJICHCTBHE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX Tel,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PAaBHOBECHE,
UCIapeHue, KOHACHCAIMs, IUIABJICHHE, KPUCTAJUIM3alUs, KUIEHUE, BIAXHOCTb
BO3/lyXa, MOBBIIICHUE NIaBJICHUs raza MpHU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXAY MapaMeTpaMu COCTOSIHUS raza B M30IpoIeccax, dJIEKTPU3aLMs Tel,
B3aUMOJICHICTBUE 3aPA/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHaTa, IYyTh, MEpEeMEIIEeHHUEe, CKOPOCTh, YCKOpEHHE, Macca Teja, CHJa,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MeXaHUYeCcKasl
paboTa, MeXaHWYECKas MOIINHOCTh, TPU ONHCAaHUW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICII HCTOJB3yEMbIX BEJIIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3MUYECKYIO BEJIUUHUHY C JAPYTHUMHU
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Yd (U3MYECKHEe BEIUYMHBI: JaBlIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasl SHEPrUsl XaOTHUYECKOTO ABUIKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICT HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOIIUE JAHHYIO
(Gu3MUECKYI0 BEIMUMHY C IPYTUMHU BETMYUHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKre BETUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONHWCAHUM TIPABUIBHO TPAKTOBATh (PU3UYECKUA CMBICT HCIOJIB3yEeMbIX
BENTMYMH, WX OOO3HAYECHUS M E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SBICHUS, UCIONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUSI UMITYJbCa,
MPUHLHUII CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JBUXKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3iuyaTh CIIOBECHYIO
bOopMyITHUPOBKY 3aKOHA, €r0 MAaTEMAaTHYE€CKOE BBIPAKEHUE U YCIOBHUS (TPaHULIbI,
00J1acT) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIHITBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBHI IO HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPCHHH, TPHU STOM
dbopmynupoBaTh NpodieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY M3 MPEIORKEHHOTO 000PYI0BaHMSI, IPOBOIUTH OIBIT ¥ (POPMYITUPOBATH
BBIBOJIB;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC MU3MEPCHHS (PU3NUECKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(UKCHPOBATH PE3YJIBTATHI TIOJYUYCHHON 3aBUCUMOCTH (PHU3NYCCKUX BEIIMYHH B BHJIC
TaOIUI] U TPaUKOB, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCICI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro TpyjAa MPU MPOBEJACHUU UCCIICIOBAHUN B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKONM M TPOEKTHOU
JESTENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUA 3aa4H
BBIOMPATh (U3UYCCKYIO MOJICINIb, BBIICIATh (PU3NUSCKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OLICHUBATh PEATHHOCTD
MOJIYYEHHOT'O 3HAaYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPANBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
IIEMIOYKY PACCYXACHUN C OMOpOi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE MH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJSIPHON WHGOPMAINK, TOIYYCHHOW W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHATU3UPOBATH MOTyIaeMyi0 HHHOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTHH;

HCITOJIB30BaTh TEOPETUUCCKUE 3HAHUS TT0 (PU3HKE B ITOBCETHEBHOM KU3HU TS
obOecrnieueHusi 0€30MACHOCTH MpH OOpalleHUH ¢ OpudopaMu U TEXHUYECKUMHU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpyHIi€ C BBIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TPyNIbl, PaUMOHAIBHO pacHpenensTs OOSI3aHHOCTH U
IJJAHUPOBAThH NIESTENBHOCTh B HECTAHIAPTHBIX CUTYAlHsX, aJACKBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PELICHUE pacCMAaTPUBAEMOM TPOOIIEMBI.

K xoniy o6yuenus B 11 kiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (PU3uKu B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B MPAKTUYECKOM NEATEIBHOCTH JIFOJAEH, LEIOCTHOCTh U €JIUHCTBO
(u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS U3YYEHHBIX (QU3NUYECKUX MOJENei:
TOYEUYHBIN ANEKTPUUYECKUI 3apsl, JIyd CBETA, TOUCUHBI UCTOYHUK CBETA, SAEpHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO siApa NP pelIeHUH (HU3UUECKUX
3a1ay;

pacno3HaBaTh (QU3NYECKUE SBJICHUS (MPOILIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKAs MTPOBOJUMOCTD,
TEILUIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JCHUCTBUS TOKA, B3aUMOJICHUCTBUE
MAarHMTOB, DJJICKTPOMAarHWTHasE WHIYKLUs, JEUCTBUE MArHUTHOTO IIOJs Ha
NPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, DJIEKTPOMArHUTHBIE KOJIeOaHUs U
BOJIHBI, IPSMOJIMHEMHOE pPACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuus, Audpakuuds W MOJSpU3AlUsi  CBETa, JUCIEPCUS CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JIMHEMYaTOro CIIEKTpa aroMa BOJAOPOJA, €CTECTBEHHAas M MCKYCCTBEHHas
PaIHOAKTUBHOCTb;

ONMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  pA3JIMUHBIX  Cped) WU
AIIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), HCMONb3ysd (U3NYECKUE BEITUYHMHBIL:
AIEKTPUYECKUM 3apsif, CHJIA TOKA, DJIEKTPUUECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHLHMAJIOB, AIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHAYKIMS MarHuTHOIO Mojs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KATYIIKW, DHEPrus JJIEKTPUYECKOTO M MArHUTHOIO IIOJIEM, MEPHOJ M YacToTa
KoneOaHuil B KojeOaTeabHOM KOHTYpe, 3api]l U cuja TOoKa B Ipolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTHYECKAasl CHUJIa JMH3bl, IPU OINUCAHUM MPABUIBHO TPAKTOBATh (U3UUYECKUU
CMBIC]I HCIIOJNb3YEMBIX BEIUYMH, HMX OO0O3HAUEHHMs M EAUHMIIbI, YKa3blBATh
(opMyJIbl, CBSI3bIBAIOLLIME TAHHYIO (PU3HUYECKYIO BEIMUHHY C IPYTUMHU BEIMUYNHAMU;

ONMCHIBATh H3YyYCHHBIC KBAHTOBBIE SIBJICHUA M IPOLECCHI, HCIOIb3Ys
(u3HyecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, PHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPTus CBA3U



aTOMHBIX SIEP, TPU OINMCAHWW TPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICI
WCIIOJIb3YeMbBIX BEJIMYWH, WX OOO3HAYCHUS W CIWHUIIBI, YKa3blBaTh (HOPMYIIEI,
CBS3BIBAIOIINE JIAHHYI0 (U3MYECKYIO BEIWYMHY C JAPYTUMH BEIMYUHAMU,
BBEIYHCIISATH 3HAYCHHE (PU3NUCCKON BETMIHHBL

aHAM3UPOBATh (PU3MUYECKHUE TMPOIECCHl U SBJICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI M TMPUHIHMGL: 3aK0H OMa, 3aKOHBI MOCJIEIOBATEIHHOTO U MapalIeIbHOTO
COCOMHEHUSI IPOBOJHUKOB, 3akOoH Jlxoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKITUHU, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPAHCHHS CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI MPEIIOMJICHUSI CBETa, ypaBHeHHe JiHIITeHHA i1 Gorodddexra,
3aKOH COXPAaHEHHWs JHEPrUH, 3aKOH COXpPaHEHUS HMITYJbCa, 3aKOH COXpaHCHHUS
AIEKTPUUECKOTr0 3apsjia, 3aKOH COXPaHEHMS MacCOBOT0 YHCIHA, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTUYeCKOE BBIpAKEHUE U YCJIOBUS (TpaHHIIBI, 001acTH)
IPUMEHHUMOCTH;

OTpeeIISITh HAIIPABJICHUE BEKTOPa MHIYKIIMA MarHUTHOTO ITOJISI TPOBOHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBaeMOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IPOIIECCOB C HCIOJIb30BAHMEM TNPSIMBIX W KOCBEHHBIX H3MEPEHHI: MpU STOM
dbopmynupoBaTh NMpoodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO AKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIIOAKEHHOTO 000PYI0BaHMsI, IPOBOIUTH OTBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIC MU3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M MCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
M3MEpPEHUl: TPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (M3MUYECKUX BEIMYMH B BHUJE TaOIUI] M TPadUKOB,
JIeNaTh BBIBOIBI 10 Pe3yIbTaTaM UCCIICI0BAHMUS,;

coOmoaTh mpaBuiia 0€30MAaCHOTO TPyAa MPHU MPOBEACHUH WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON W TIPOSKTHOU
JESTENHPHOCTH C WCIOh30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1ab0OpPaTOpHOTO
000pyTI0BaHUS;

pemaTth pacy€THbE 3a7a4dl C SBHO 33aJlaHHOW (DU3UYECKOW MOJIEIbIO,
MCIIOJIB3YS (PM3MYECKUE 3aKOHBI W TIPUHIIUATIBI, HA OCHOBE aHAJN3a YCJIOBUS 3aa4u
BBIOMpaTh (PU3NYECKYI0 MOJEINb, BBIACIATh (U3NUECKUE BEIUYUHBI U (HOPMYIIHI,
HEeoOXomMuMbIe NIt €€ PeIlIeHHs, POBOAUTh PAacUY€Thl W OIICHWBATH PEATBHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HUECKON BEITNINHBI,



pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HENIPOTUBOPEUUBYIO
LIETNIOYKY pACCYKICHUU C OIOPOM HAa HW3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3ndecKue siBICHUs;

UCIIOJIb30BaTh IPU PELICHNHN Y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUMU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEIACTABICHUA
y4eOHOM M HAy4YHO-TIOMYJSIPHOM HMHPOpPMAaLUM, TMOJYYEHHOW U3 pa3InYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(POPMALIHIO;

OOBSACHATh NPHUHIUNBI JCHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXAIOUIEr0 MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS IO (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHus 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
yCTPOMCTBAaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTaTh B TIpyNIe C BbHIIOJHEHUEM pa3IMYHBIX COLUAIBHBIX pPOJEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHMUSI
bu6moreka [IOK
11 ®u3nKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 flunamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 htts://m.edsoo.ru/7fALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOPUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBEI TEPMOAMHAMIKIL 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK

®da3oBbIe Mepexo bl

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. DJIEKTPOAUHAMMUKA
bub6mmoreka [{OK
4.1 1
DUCKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkHM B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
MarunuTHO€ noJie. DIeKTpoMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4ecKue U JIEKTPOMArHuTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

31 OCHOBBI cieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbl KBAHTOBOU ONTUKU 6 bubmorexa HOK

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



https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenne atoma https://m. eds00.ru/7f41ca7c
bubmmoreka [{OK
4. A
3 TOMHOE AIPO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂll;l ;fé‘;g r(alsf41097c
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 O6o061maroniee NOBTOPEHHE 4 E;fg;ﬁf;;gﬁﬁ £11c07c
Hroro mo pazgeny 4
PezepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
®du3nKa — Hayka O MPUPO/IE.
1 Hayunsie MeT(})/K Bl HO?I,)H;)HI/ISI 1 bubmorexa HOK
v g https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B
5 (hopMUPOBaHUHN COBPEMEHHOM 1 bubmuorexa [JOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTH JIIOICH
Mexannueckoe OBMKEHHUE.
OTHOCHTENBHOCTh MEXaHUYSCKOTO bubnmuoreka [JOK
3 1
nBroxkenus. [lepemernenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHHUE
4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE pSIMOJIMHENHOE 1 bubnuoreka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e
5 CBoOoiHOE mageHue. Y CKopeHue 1 bubnunoreka [JOK
cBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.
N bubnuoreka [JOK
7 JIBuKEHNE MaTepUAIbHOW TOYKH I10 1

OKPYXHOCTH

https://m.edsoo.ru/ff0c3ada



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

[IpuHLIHII OTHOCUTENBHOCTH

bubmuoreka [JOK

8 lanunes. MHepLyanbHbIe CUCTEMBI
puv https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun
9 CYIIEPIIO3HINH CHII. BTOpoii 3akoH bubmorexa LHOK
yrep H ’ p . https://m.edsoo.ru/ffOc3be8
HproTona ais MatepuaibHON TOUKH
Tperunit 3akoH HproToHa 1ist bubnuorexa [JOK

10
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TskecTH. IlepBas kocMudeckast bubmorexa HOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tela https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumment

13 Tpenusi. Cuiia COnpoTUBIICHUS TTPU bubnuoreka [IOK
JIBIDKEHUHU TEJA B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rasze
[TocTymarensHOE W BpaliaTeIbHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tema. MomenT cuibl. [1nedo cuibl. https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBeCHs TBEPIOTO Tena
Nmnynsc MaTepuanbHON TOYKH,

15 CUCTEMBI MaTE€PHAIIbHBIX TOYEK. bubnunoreka [JOK
NMiynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBI>KEHHE

16 PaGoTta 1 MOITHOCTH CHJIBI. bu6mmoreka [JOK

Kunernueckas OHEPrusia

https://m.edsoo.ru/ff0c4502



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
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MaTepualibHOW TOuKU. Teopema 00
M3MEHEHNUH KHHETHUECKON OHCPIUU

17

[TorenumanpHas 3HEPTHUSL.
[loTeHumanpHas 3HEPIUst ynpyro
neGopMHUPOBAHHON MIPY>KUHBIL.
[TorenumanpHas 3HEPTUS TENa
BOJTM3H MOBEPXHOCTH 3EMITH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

IToTeHnmanbHbIE U
HETOTEHIIUaIbHbIe CHIIbI. CBS3b
paboTHl HEMMOTEHITUATIBHBIX CUIT C
M3MEHEHUEM MEXaHWYECKON dHEPTUH
CUCTEMBI TeJI. 3aKOH COXPaHECHUS
MEXaHUYECKOU SHEPTUH

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«MccnemoBanue CBsi3M pabOTHI CHITBI
C I3MECHCHHEM MEXaHHICCKOM
SHEPTHH TeJla Ha IPUMEPE
PACTSDKEHUS PE3MHOBOTO JKI'yTa»

20

KonTtponpHas paboTa o teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE NIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKO M
TEOpUU. BpOyHOBCKOE NBMKEHHUE.

Muddysus

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

22

Xapaxkrep ABUKEHUS U
B3aMMOJICHCTBHUS YaCTUIl BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIAKOCTEN
U TBEPABIX TEN



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

23

Macca monekyn. Konuuectso
BemiectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
n e€ n3mepenue. [llkana remneparyp
Henscus

25

Wneansuenii ras B MKT. OcHoBHOE
ypaBHeHue MKT

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemnepaTypa Kak Mepa
CpelHEeW KUHETUYECKON SHEPTUU
JIBH)KEHUS MOJIEKYJ. YpaBHEHHUE
MenneneeBa-Kianeitpona

bu6moreka [IOK
https://m.edsoo.ru/ff0c511e

27

3axoH JlanpToHa. ['a30BBIC 3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanne 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO raza

29

W3omnporuieccsl B ueaibHOM rase u
ux rpaduueckoe npecTaBlieHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buytpenusis sHeprus
TEPMOIUHAMHYECKON CUCTEMBI U
criocoObl e€ n3meHeHust. Kommuectro
TEIUIOTHI U pabota. BHyTpeHHss
SHEPrUsi OTHOATOMHOIO UJI€aTbHOTO
rasa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

Y aenpHas TEMI0EMKOCTh BEIECTBA.
KoanuecTBo TennoTsl npu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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Tertonepenave. AnnadbaTHbIA
nporiecc

33 [IepBblii 3aKOH TEPMOJMHAMUKH U bubnuorexa [JOK
€ro NPUMEHEHHUE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
HeoOGpatumocTs nporeccoB B
34 npupojie. Bropoii 3akoH brmmorexa [OK
PHpoe. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunnun nevicreus u KT/ bubmmoreka [IOK
TEIJIOBOM MallIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJOTHYECKHEe MPOOIEeMbI
TETUIOIHEPTETHKHI
O6006marmui ypok
38 «MonI::lK H’: Haf}llp ¢usuka. OCHOBBI Bubmmorexa [IOK
YIAp ’ https://m.edsoo.ru/ff0c6938
TEPMOIUHAMHUKI
KounTponbnas pabora o teme
39 «Monekymnsapras ¢puszuka. OCHOBBI bubmmorexa [TOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3oBanre U KOHICHCAIIHSL. bubnnoreka [JOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCUTEIbHAS
41 BIIQYKHOCTH BO3ayxa. HachleHHbIi bubmmorexa [IOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue u
amop(dHbIe Tera. AHU30TPOIHS
P o P bubmuoreka [JOK
42 CBOMCTB KpHucTaLIoB. JKunkue

KpuCTalJIbl. COBpeMeHHLIe
MaTepuabl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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[laBnenue U KpUCTATUIU3 AU

43 VY enpHasg TeIioTa IIaBiICHUS bubmorexa LOK
a ) https://m.edsoo.ru/ff0c6708
Cybnmumarus
bubmmoreka [{OK
44 % o
PABHCIHC TCILIOBOTO bastatca https://m.edsoo.ru/ff0c6820
DiexTpu3anusg Tell. DIeKTPUUECKUN
45 3aps p)lBaILH a DIIEKT I/I‘II;CKI/IX brbmmorexa [OK
PAL a p https://m.edsoo.ru/ffOc6bcc
3apsIoB
ITpoBOIHUKH, TUDTECKTPUKA H
46 an OBOJHUKHU 3aK(l:H bubmorexa HOK
YHpOBOA ’ https://m.edsoo.ru/ff0c6bcc
COXPAaHEHUS IEKTPUICCKOTO 3aps/ia
BsaumoneiictBue 3aps10B. 3aKoH
47 Kynona. ToyeuHbIN DIIeKTPUIECKUI bubmorexa LOK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpspk€HHOCTB IEKTPUIECKOTO
48 noJia. [IpuHiun cynepno3uiuu bubnuoreka [JOK
AJIEKTpUUYECKUX NojieH. Jlunuu https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
PaboTa cui 31eKTpoCcTaTHIeCcKOro
49 noJs. [Torennuan. PasHocts Bubmiorexa OK
' tait. https://m.edsoo.ru/ff0c6f00
MOTEHI[AATIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
50 3J'IpeKT iCTaTI/ILIeIiKOM l'IOl:J)'Ie bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JlmsnexTpuueckas MpOHUIIAEMOCTh
b K
51 OnexrpoéMkocTs. Konnencatop nommorexa L10

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOpa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
ANIEKTPOEMKOCTH KOHJIeHcaTopa”

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOT0 IPHUHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMiIeHHe EKTPOIPUOOpPOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHusl. [IoCTOSITHHBIN TOK.
Cuna toka. Hanpspkenue.
Conportusnenue. 3akon Oma Jyist
y4acTKa LEenu

56

[TocnenoBarensHOE, TapauieIbHOE,
CMEIIIaHHOE COEAMHEHUE
MIPOBOJHUKOB. JIabopaTtopHas
pabota «/3yueHrue cCMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB)»

0.5

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

57

PaboTa 1 MOIITHOCTB AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 715 IOJTHOM (3aMKHYTOM)
anekTpuyeckoit enu. Koporkoe
3ambikaHue. JlabopaTopHas paborta
«M3mepenne 3/1C nctouHnka ToKa u
€ro BHYTPEHHET'O COIPOTHUBIICHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

aﬂeKTpOHHaH MpoOBOAUMOCTD
TBép,Z[LIX METaJIJIOB. 3aBUCUMOCTD



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COIIPOTHUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIPOBOJUMOCTh

DNeKTpUUYECKUl TOK B BaKyyMe.

60 .
CBoiICTBA AJIEKTPOHHBIX ITYYKOB
[TonynpoBOAHHMKH, UX COOCTBEHHAS

61 U NIpUMECHAas MPOBOAUMOCTb. bubnuorexa [JOK
CaoiicTBa p—N-niepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DIEKTPUYECKHUN TOK B PACTBOpax U

62 pacriaBax 3J€KTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOJIUTUYECKAS JUCCOIUALIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKHUI TOK B ra3ax.

63 CaMOCTOSITeNIBHBIN U bubmuorexa [JOK
HECAMOCTOSITENIbHBINA pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpuueckrue npuOopsl U

64 YCTPOMCTBA M UX MPAKTUYECKOE bubnuoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
O6006maromui ypox

65 <<9J'IeKTpO,Z[I/IHal\/}IIII/:I)Ka» / bubmorexa [IOK

g} https://m.edsoo.ru/ff0c88be

Bcepoccuiickast mpoBepouHas pabota
KonTponsHas pabota o Teme

66 «Qnekrpocratuka. [1ocTOAHHBIM bubnuoreka [IOK

JNEKTpUUECKuid TOK. Toku B
Pa3IMYHBIX CpEax»

https://m.edsoo.ru/ff0c8a8a



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

Pe3epBHbiit ypok. KonTposibHas

67 pabora 1o Teme "DnekTpoauHamMuKa" 1 bubnuorexa [JOK
/ Becepoccwuiickas mpoBepodIHast https://m.edsoo.ru/ff0c8c56
pabora
PesepBHbIi ypok. O6oOIIarommii bubnuorexa [JOK
68 1
ypok o Temam 10 kmacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOTPAMME



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

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
[TocTostHHBIC MarHUTHI U KX

1 B3auMo/jieiicTBe. MarautHoe 1oJie. 1 bubmmoreka [IOK
Bextop MarHMTHOM MHAYKIUH. https://m.edso0.ru/ff0c9778
JIvHUY MarHUTHOW WHAYKLIIHH
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmopaericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabdora «3y4yeHue

3 MarHETHOf")O noiﬂ KaT KI/Iy: 1 1 bubmorera [JOK

v https://m.edsoo.ru/ff0c98fe
TOKOM
JleiicTBe MarHMTHOTO IOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHas pabota 1 1 bubnunoreka [JOK
«Hccaenosanue nercTBUs https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM
JlelicTBME MarHUTHOTO TOJIA Ha

5 JBUKYILYIOCS 3apSKEHHYIO 1 bubnuoreka [IOK
yactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna

5 DNEeKTpOMarHuTHasE MHYKITHSI. 1

[ToTok BekTOpa MarHUTHOM



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

unaykuuu. DJ1C uaayKun. 3akoH
ANEKTPOMArHUTHON UHYKITUU
®dapanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
SHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bub6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHJIyKIIMH. DHEepPrus
MAarHUTHOTO TIOJISI KATYIITKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: TOCTOSTHHBIE MAarHUTHI,
JNIEKTPOMArHUTHI,
JNIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

10

O6o06matomuii ypok «MarauTHoe
noJie. DIEKTpOMarHUTHAS

WHTYKIIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KouTponsHas paborta no teme
«MarsuTHoe moJe.
DNEeKTpOMarHUTHAS UHIYKIIHS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0060IHBIE MEXaHUYECKUE
kosebaHus. ['apMoHMUecKue
KosiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpaienue s3ueprun

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06



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

13

JlaboparopHas paboTa
«HccaenoBannue 3aBUCUMOCTH
MepPHOo/JIa MAJTBIX KOJICOaHM rpy3a Ha
HUTH OT JJIMHBI HUTH U MACChI

rpy3a»

14

KonebarenbHblil KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJie0aHus B UACATbHOM
KoJie0aTeIbHOM KOHTYpe. AHaNIorus
MEXTy MEXaHHUECKUMHU H
AIIEKTPOMATrHUTHBIMH KOJICOaHUSIMHA

bubmmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aK0H
COXPAaHEHHUS SHEPTUU B UI€aTbHOM
KoJIeOaTeIbHOM KOHTYPE

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarIMMx
KoJieOaHusX. BeIHYX/1eHHBIC
MeXaHUYECKHE KOoJieOanus.
Pe3onanc. BeinyxieHHbIE
AIIEKTPOMATrHUTHBIC KOJICOaHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHBIN TOK.
CunycougalbHbI IEPEMEHHBIN TOK.
MOoTHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOLIEE
3HAQUYEHHME CUJIbI TOKA U HANPSKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbhd34

18

Tpancdopmarop. [Ipouszosactso,
nepeaaya v norpedieHue
JJIEKTPUYECKOM SHEPrUu

19

YCTpOUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



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

3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIepeaady

DKOJIOTUYECKHE PUCKHU ITPU
IIPOMU3BOICTBE IEKTPOIHEPTUH.

20 Kynbrypa ncnonb3oBanust
3JIEKTPOSHEPTUHU B MOBCETHEBHO U
KUZHU
MexaHu4ecKre BOJIHBI, YCIOBUS
acripoctpanenus. [lepuon.
21 I()?Ko IZ)CTBP acrpocT azIeHI/Is{ " bubnmorexa [IOK
p pacpoctp https://m.edsoo.ru/ff0cca54
JUTMHa BOJIHBL. [loniepeunbie u
MIPO/I0IBHBIE BOJHBI
3ByK. CKOpOCTb 3ByKa. [']pOMKOCTH bubnuoreka [IOK
22
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTpOMAarHUTHbIE BOJIHBI, UX
23 CBOMCTBa M cKopocTh. [1Ikana bubmorexa [IOK
P i https://m.edsoo.ru/ffOccfe0
3IIEKTPOMArHUTHBIX BOJIH
[IpuHUHMIBI pagnoCcBa3u U
24 TeneBuieHus. Pa3Butue cpencTs
cBs3u. Paguonokauus
o5 Kontponsnas paborta «Konebanus u bubnnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
IIpssMonMHENHOE pacIpOCTpaHEHNE
26 CBETa B OJJTHOPOJHOMU cpeje. bubnunoreka [JOK

TodeuHbIl HICTOYHUK cBETaA. JIyd
CBETa

https://m.edsoo.ru/ff0cd350



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

OTtpakeHue cBera. 3aKOHbI

bubmuoreka [JOK

27 OTpaCHIt CfeTa' Hocrpoetne https://m.edsoo.ru/ff0cd4e0
M300pakeHMH B TUIOCKOM 3epKaJie
[Ipenomiienne ceera. [lonHoe

28 BHYTPEHHEE OTpaKEHUE. bubnuorexa [JOK
[IpenenpHbIN yroJ MOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHUS

29 JlabopaTtopHas pabota «3mepenue bubnuorexa [JOK
MOKa3aTess MPEJIOMIICHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHmit

30 B uH3e. DopMyita TOHKOM JTMH3EI. bubmorexa [IOK

https://m.edsoo.ru/ffOcddle

YBenuueHue JTuH3bI
JlaGopaTtopHnas pabota

31 «HcenenoBanue CBONMCTB
M300pakKeHUH B JIMH3AX)
Hucnepcus cBeta. CioHBINA COCTaB

39 oenoro ceeta. LIpet. JJaboparopHas
paborta «Habmoaenune nucrepcuu
CBETa»

33 Hurepdepennus cpeta. Judpakmus bubnunoreka [JOK
ceera. JludpakunonHas pemerTka https://m.edsoo.ru/ffOced22

34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonmapusanus ceera https://m.edsoo.ru/ffOcf02e
OnTudeckue MpuOOPHI U YCTPOICTBA

35 U YCIIOBUS MX 0€301acHOTO
MIPUMEHEHHS

36 I'panu1pl MPUMEHUMOCTH bubnuorexa [IOK

KJIaCCUYE€CKOM MEXaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

ITocTynaTel cienuaibHON TEOPUHU

OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHUE bubmorexa LHOK
p ’ https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKPAIICHUE JITTHHBI
DHeprus U UMIYJbC
38 pensTUBUCTCKOM yacTuiibl. CBSI3b bubmmoreka [IOK
MAacCChI C SHEPTUEN U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKost
KonTponsnas pabora «OnTuka.
39 OCHOBBI CIIEIUAIBHON TEOPUH bubmorexa HOK
p https://m.edsoo.ru/ffOcf6f0
OTHOCHTEITLHOCTHY
40 ®otonbl. Dopmyna ITnanka. bubnuoreka [IOK
DHeprus ¥ UMIyJabc HoToHa https://m.edsoo.ru/ff0cfel6
OTKpBbITHE U HCCIE0BAHNE Eu6 10K
nonmoTexa
41 exta. O A.T.
porosdexra. Ormpirer https://m.edsoo.ru/ffOcffc4
CroinieroBa
3akonsl Gpororddexra. YpaBHeHHE
42 DitHmTeHa 1 hotodrdhdexra bubmorexa HOK
. i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porodddexra
Hasnenue ceeta. Onbithl [1. H.
43 JleGeneBa. XuMu4eckoe ACHCTBHE bubmorexa HOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponucTea u
m MPaKTUYECKOe MPUMEHEHHE:

¢dboTOdMEMEHT, POTONATUHK,
coJiHeuHas OaTapesi, CBETO MO



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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

Permrenue 3aga4 mo reMe «I1eMEHTHI

bubmuoreka [JOK

45 KBAHTOBOM ONTUKM https://m.edso0.ru/ff0d0302
Mogenb aroma Tomcona. OMnbIThI

46 Pesepdopna o paccesiauio o- bubmorexa LHOK

https://m.edsoo.ru/ff0d091a
yactull. [Inanerapnast Mmoaens atoma
bubmmoreka [IOK

47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
Wznydyenue u normomieHrue GoToHOB

48 IIpY NIEPEXOJIE ATOMA C OJTHOTO bubnuoreka [IOK
YPOBHSI S3HEPTUH HA APYroil. Buabl https://m.edsoo.ru/ff0dOafa
CIICKTPOB
Bonnosrle cBoiicTBa 9acTHIl. BoaHEBI
ne bpoitns. KopnyckyisipHo- bubnuoreka [IOK

49 .

BOJIHOBOM ayanu3m. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3JTy4eHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmnbrTer Pe3epdopaa mo bubnunoreka [JOK
OIPEJIEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZMOAaKTUBHOTO U3TYYCHHUS
CaoiicTBa anbda-, 6era-, raMmma-

51 u3nydeHus. BiausHue
PaMOaKTUBHOCTH HA KUBBIE
OpraHu3Mbl
OTKpBITHE TPOTOHA U HEUTPOHA.

59 N3oTonsl. Anbda-pacna. bubnuoreka [IOK
DJEeKTPOHHBIN U O3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-uznydyenue

53 DHeprusi CBsSI3U HYKJIOHOB B sifIpe. bubnmoreka [JOK

SnepnHpie peakuuu. AnepHbli

https://m.edsoo.ru/ff0d1356



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

peakTop. [IpoGiieMsbl, MEPCIIEKTHBEI,
9KOJIOTHYECKHE ACIIEKTHI SACPHOU
DHEPIreTUKU

54

DneMeHTapHble YacTullbl. OTKPBITHE
MO3UTpOoHA. MeTo bl HAOMIOACHUS U
pEerucTpaIyu dIeMEeHTaPHBIX
yactull. Kpyrislii cron
«DyHIaMeHTaIbHbIE
B3anMOAEeCTBUSA. EAMHCTBO
(bM3UYECKON KapTUHBI MUPAY

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

55

3TaHBI paSBI/ITI/ISI aCTpOHOMI/II/I.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHMH. Bun
3B&3mHOTO Heba. Co3Be3aus, ipKue
3BE3IBI, IUTAHETHI, UX BUIUMOE
nBukeHue. CoaHeuHast cucTeMa

56

Counnie. CotHeuHast akTUBHOCTD.
Hctounuk sueprun CoJiHia U 3BE3]1

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TJIABHOU
MocCJIeI0BaTeIbHOCTU. BHyTpeHHee
ctpoenue 3B€31. CoBpeMEHHbIE
MIPEJICTaBICHUS O IPOUCXOXKICHUU U
sBoounn CoJiHIA U 3BE3]T

58

Mneunsiii [1yrs — Hama
TI'anaxtuka. Ilonoxenue u ABMKEHUE
Coinnna B I'amaktuke. ['anakTuky.
UYépHble ObIpHI B sApax rajJakTUK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pazberanue rajakTuk.
Teopus boibmoro B3peIBa.
PennkroBoe uznydenue.
MeraranakTuka

60

Hepermennsie mpo6iembl
aACTPOHOMHH

61

KonTtponsHas padoTa «51eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

62

O6o6maromuit ypok. Ponb ¢pusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHISCKOM, COIHATbHOM B
ATUYECKOH chepax IesTeTbHOCTH
YyeloBeKa

63

O6o06matromuii ypok. Poss 1 mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTHUHE
Mupa

64

O6o06maromuii ypok. Poib
(bu3nvecKoit Teopuu B
(hopMuUpOBaHHU TIPEACTABICHUN O
(bu3nvecKoi KapTHHE MUpPa

65

O6o6maromuit ypok. Mecto
(bu3NYeCcKO KapTUHBI MHpPa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPOJIC

66

PesepBHbIl ypok. MaraurHoe moue.
DONEeKTpOMarHuTHas HHAYKLIHS




PesepBubiit ypok. Ontuka. OCHOBBI

67 CIeUATBHOM TEOpHH 1
OTHOCHTEIIEHOCTH
Pesepnbrii ypok. KBantoBas ¢usuka.
bub6mmoreka [{OK
68 DneMeHTBl aCTPOHOMHUU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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