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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW MHporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yu€rom denepanpHoil padodeil mporpaMMbl BOCHHUTAHHS U
KOHUENIMU TIpenojaBaHus ydeOHoro mpeamera «@Dusumka» B 00pa30BaTEIbHBIX
OpraHu3aIusiXx Poccuiickon Oenepanun, pean3yOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (QOpMUpOBaHHE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu o0yueHun
X (Qu3nuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEILHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, TPEIMETHBIM U METANpPEIMETHBIM pe3yibTaTaM OOyUeHHs, a TAKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3allid MEXIPEIMETHbIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Heill onpenensitoTcss OCHOBHBIE
e u3ydeHus (GU3MKU Ha YPOBHE CpeIHEro oOIiero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNnbTaThl  OCBOEHUS Kypca (U3UKHU: JMYHOCTHBIE, MeETaIpeIMETHbIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHCJIe PEeIMETHBIE Pe3yIbTaThl M0 TOJaM 00y4EHHUS;

e cozepxanue yueOHoro npeamera «dusuka» mo rogam oOydeHUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHU 00 okpykaromeMm mupe. IIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmuii
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOIbKY (PU3UUECKHE 3aKOHbI
JeKaT B OCHOBE IMPOILIECCOB U SIBICHWH, H3y4yaeMbIX XHUMHEH, OMoJorHew,
bu3mdeckoir reorpadueri um acTpoHommeil. lcmomb3oBaHWE W AKTHBHOE
OpUMeHEeHHEe  (U3NYECKUX 3HAHUW  ONpeseNseT XapakTep U pa3BUTHE
pa3zHOO00pa3HBIX TEXHOJIOTUH B c(hepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
MOJIYYEHHUsI HOBBIX MAaTepUalioB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. M3ydenwue
(u3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
mupa oOydarommxcs, B (OpMUpPOBaHHE YMEHHM TPHUMEHSITh HAYYHBIA METOJ
MMO3HAHUS TIPU BHIITOJIHEHUU UMH YYEOHBIX HCCIIEIOBAHUI.

B ocHOBY kypca hu3uKu 1151 ypOBHS CPEHETO 00111eT0 00pa30BaHMS MOJI0KEH
P UAEH, KOTOPhIE MOKHO pacCMaTPUBATh KAaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIUIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3AesioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIIACCUYECKOM, TAK U COBPEMEHHOMN (DU3UKH.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nuyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BELIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mTpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3UUYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
($u3HKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMHU NPOoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢pusuku npeamnosaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHUIIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM palliOHAIBHOTO MPUPOOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CTepKHEBBIMHU DJIEMEHTaMH Kypca (U3MKA Ha YPOBHE CPEJAHETO OOIIero
oOpa3zoBaHus SBISIOTCA (U3MUEeCKUe Teopuu ((popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpUU, Poiau (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPE/ICTABICHUSAX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JJIs ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOAX0J] B Kypce (M3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEITeTbHOCTH 00Yy4arouiuxcs.
J11s1 6a30BOT0O YPOBHS Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMbI (PPOHTAIHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTAOOPATOPHBIX PabOT, KOTOPHIE B IPOrpPaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMI CIUCOK YYCHHUYECKHX IMPAKTHUECKHUX padoT.
Bbinenenne B yka3aHHOM MepedHe Ja0OpaTOpPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBISETCS YYaCTHUKaMH 00pa30BaTEIbHOIO Ipolecca
UCXO0Nd U3 O0COOEHHOCTEW IIAaHMPOBAHMS M OCHaIleHHUs KaOunera ¢usuku. [Ipu
3TOM O0€CcleyuBaeTCsl OBJIAJECHUE OOYYaIOIMMUCH YMEHHUSIMH IPOBOIUTH
KOCBEHHbIE W3MEpPEHUs, UCCIENOBAaHUS 3aBUCHUMOCTEH (DU3MUECKUX BEIUYHUH U
[IOCTAaHOBKY OIBITOB 110 MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHKE YAEISIETCS PEIIEHUIO PACUETHBIX U KAU€CTBEHHBIX 3a/1a4.
ITpu 3TOM 117151 pacUETHBIX 3a7]a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢usnyeckoii MOJENbIO, TO3BOJSIOUINE TMPUMEHSATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOrO pas3fesa Kypca, TaK M UHTErpUpys 3HAHUSA U3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIIOTCS 3aJaHusl Ha
OOBSICHEHHE MPOTEKaHUs (PU3MYECKHX SIBJICHUNW W MPOLECCOB B OKPYKAIOIIEH
KU3HU, TpeOyrouue BbIOOpa (PU3MYECKON Mojenu sl CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBuM ¢ TpedoBanusmu GPI'OC COO k MaTepruasbHO-TEXHUYECKOMY
oOecreyeHuto y4eOHOro mnporecca 0a3oBbIi ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIero o0pa3oBaHMsS MOKEH HM3Yy4aThCs B YCIOBHUSX MPEIMETHOTO
KabuHeTta (U3UMKU WIM B YCJIOBUSX HHTEIPUPOBAHHOIO KaOWHETa MpPEeAMETOB
€CTEeCTBEHHO-HAYYHOr0 LMKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopatopHoe 0OOpYyIOBaHHWE ISl BBINOJHEHUS YKa3aHHBIX B MpPOTpaMMe IO
($u3HMKEe YUEHUYECKUX MPAKTUUYECKUX padOT U JEMOHCTPALlMOHHOE 000pYyI0BaHUE.

JlemoHcTpanimonHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  O0OECleurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B IMporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTPALMM IS
UCCJIEIOBAaHUSA  U3Y4YaeMbIX SIBJICHUMH M  IPOLECCOB, OMIHUPUYECKUX U
(GyH1aMEHTaJbHbIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHUE [JIi YYEHHUYECKUX MPAKTUUYECKUX paboT
dbopMupyeTcsi B BUie TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOro 00OPYIOBaHUSL JODKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
UCMOJIb30BaHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IM(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIENSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCSL:

e (opMHpOBaHHE HHTEpeca U CTpEMJICHHA OOydaroUMXcsi K HaydyHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTUE HUX MHTEUIEKTYaJIbHbIX M TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE MMO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (DPU3UKHU;

e (¢dopMUpOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX JIOKA3aTENIbCTB;

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

JocTtrkenue 3TUX Lejaed 00ecnedrnBaeTcs PEeleHuEM CIIEAYIOIUX 3a7a4 B

npoliecce u3ydeHus Kypca (pU3uUKy Ha YPOBHE CpelHero o0uiero oopa3oBaHusi:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHAX, BKIIOYAsl MEXAHHUKY, MOJEKYSIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3HMKY U 3JIEMEHTHI ACTPOPU3UKHU;

e (opmupoBaHHE yMEHUN NPUMEHATb TEOPETHUYECKUE 3HAHUSA IS
OoOBsICHEHHS (PU3NYECKUX SBICHUH B NPUPOAE U Uil TNPUHATUSA
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3znueckoll MoOJENblo, 3a/ay, MOAPAa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue GU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W MPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIAJCHHE METOJAMH CAMOCTOSTENBHOIO IJIAHUPOBAHMS U TPOBEICHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCIIOBUU [JIsl Pa3BUTUS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIEro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemspiii B mporpamme Mo (¢U3MKE MepeyeHb Ja0OPaTOPHBIX M
MPAKTUYECKUX paldOT SBISECTCS PEKOMEHJIOBAHHBIM, YYHUTEIb JIEJA€T BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PAabOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIIUXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeToAbl HAYYHOI'0 NO3HAHMS

®uszuka — Hayka o mpupone. HayuHbpie MeTOAbl MO3HAHUS OKPYKAIOLIETO
mupa. Posb 3KkCriepuMeHnTa U TEOPUH B IPOLECCE TO3HAHMS IPUPOIBL. DKCIEPUMEHT
B (hu3HKe.

MopenupoBanue (U3MUYECKUX SIBIEHUH M mpoleccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpyHUIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JTATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTb) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIUH HAa OCH CHUCTEMBbI KOOPJMHAT.
CiioxeHue nepeMenieHnil U CI0KEeHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYyTH U TEpeMEIICHU
MaTepualbHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuposmmHeitHoe neuxenue. JIBrKeHne MaTepUaibHOM TOYKH MO OKPY>KHOCTH
C MOCTOSIHHOW O MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEWHAs CKOPOCTb.
ITepuon u yactora obpameHus. LleHTpocTpeMHUTEILHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIOMETP,
JBH>KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIEC MIEPEAAYU.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTFOCTPALMS KHHEMATHYECKHUX XapaKTEPHUCTHUK
JIBYKCHUS.

[IpeoOpazoBaHue NBHKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGnionenune aBuxkeHusi Tena, OPOILIEHHOrO MOJA YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHrne HEpaBHOMEPHOTO ABMKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOUIEHHMS MEXAY NYTSIMH, MPONUACHHBIMU TEIOM 32
MOCJIEIOBATEIILHBIE pPaBHbIC MPOMEXKYTKH BpPEMEHM MpPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. lunamuxa

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

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MarepuanbHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUalibHBIX TOYEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuiia conpoTUBIIEHUS MPU IBHXKEHUU Teja B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpaniaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

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

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pe3uHOBOM 00pasile, OT ux AedopMaliui.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpaIlCHUSI.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U HM3MEHEHHE HMMIYyJibca Tella. 3aKOH COXpPAaHEHMs] HMITyJbCa.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuaibHOW TO4ykH. Teopema 00 H3MEHECHHH
KMHETUYECKON YHEPTHH.

[ToTenuuanbHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedopMupoBaHHOM TIPYKHUHBL. [loTeHIIMaNbHAS YHEPTUS Tela BOJIU3H MOBEPXHOCTH
3eMIu.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEIMOTEHIIUAIBHBIX CHJI C U3MEHECHHEM MEXaHUYECKON YHEPT UM CUCTEMBI TeJl. 3aKOH
COXpaHEHHS] MEXaHUYECKOU SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS] UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MAATHHKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPruu
TeJIa Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pazagea 3. MosekyasipHas pusuka ¥ TEpMOAMHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKCHHUS W
B3aMMOJICVCTBUSA YacCTHUI[ BemlecTBa. MOJEIN CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJjieniei. Macca u
pa3mepsl MoJiekyi. KonmndectBo BemecTBa. [loctossHHass ABorapo.

TemnoBoe paBHOBecue. Temmneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHas TeMmrmeparypa Kak Mmepa
CpEHEM KUHETHYECKOW DHEPIUM TEIUIOBOrO JABMKEHHMS dacTtull rasa. [llkana
temrnieparyp KenbBuHa. ['a30oBbeie 3akoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [lanbroHa. M30mponeccsl B UI€ATbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BenlecTBa. ['paduueckoe mpencTaBieHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
u3o0apa.

TexHuueckue yCTpOHWCTBA UM TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

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

OnpiThl 10 MU PY3UHN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJECHCTBHUS.

Mogens, HILTIOCTpUPYIOLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3lyXa B KJIACCHOW KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. OcHosvl mepmoOuUHaAMUKU

TepMoauHamuueckass cucteMa. BHYTpeHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U cIoco0bI e€ m3mMeHeHus. KonmmuecTBo TermioTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JebHAs TEIIOEMKOCTh BEIIECTBA.
KosmuecTBO TEmIOTHI IpH TeTUIONEpeaaye.

[Tonsitue 006 aamabatHom mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJWHAMUKH K u3omporieccaM. I 'paduueckas
UHTEpOpeTanus padoThl raza.

Bropoii 3akon Tepmonunamuku. HeoOpatTumMocTh NpoLieccoB B MPUPOJIE.

TemnoBble  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nercTBus TerioBor MamwuHbl. [ukn KapHo m ero kod3g@uiveHT IMoae3HOTo
JNEeNUCTBUS. DKOJIOTMYECKHUE MPOOIEMBbI TETIOPHEPTETUKH.



TexHuuecknue yCTpPOMCTBA UM MPAKTUYECKOE TPUMEHEHHUE: JIBUTaTElb
BHYTPEHHEI0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUIITHOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKK TOJ] JCHUCTBHEM CXATOTO BO31yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUACOAEMOHCTPAIIHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT 110 a11abaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHusl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevle nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HacklmeHHbld map. YjaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. llnaBieHue wu
KpUcCTau3anus. Y nenpHas Teriora miasnenus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

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

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kurnienune npu noHM>XEHHOM JaBIICHUMU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JinekTpoauHaMuKka
Tema 1. dnekmpocmamuka
DIIeKTpU3anus Tel. DNEKTPUIECKUM 3apsa. J(Ba Buaa 3EKTPUUECKUX 3apsA0B.
[IpoBOIHMKH,  OHUAJIEKTPUKA W TOJAYOPOBOAHUKU.  3aKOH  COXPaHCHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsiI.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  anexkrpuueckoro mnoisa. [IpuHinun



CYIIEpHO3UIUU DIIEKTPUUYECKUX ITOJIeU. JIMHUM HANpsKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabota cun anekTpocraruueckoro noss. [loreniuan. Pa3HocTh NOTEHITMATIOB.
[IpoBOHUKH W AWAIEKTPUKH B HJIEKTPOCTATUYECKOM Toje. Jludnexrpuueckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: HIECKTPOCKOI,
ANEKTPOMETpP, DBJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPUOOpPOB,
KOHJICHCATOP, KOMUPOBAJIbHBINA annapar, CTPyWHbBIN OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEI.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoanustii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
[TocnenoBaTenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COETMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
3JIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIAsl CHJIa U BHYTPEHHEE CONPOTHBICHUE HMCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3eKkTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAIJIIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IpUMECHas MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAA JUCCOUUAIUA. DIEKTPOIIN3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Momuus. [Lnazma.

TexHuueckue yCTpoOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJILTMETP, pEOCTaT, HUCTOYHUKUA TOKA, OJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIN JTHO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

3aBUCUMOCTh COTMPOTHUBICHUS HWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUTOIIA/IM TONIEPEYHOr0 CEYEHUS U MaTepHaia.

CMmeniaHHOe COeIMHEHHE MMPOBOIHUKOB.

[IpssMmoe wu3MepeHue dIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambikaHue
raJbBaHUUYECKOTO AJIEMEHTA U OIlEHKA BHYTPEHHET'O0 CONMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psl U NpOBOAUMMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
Y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu MaTEMaTHKH,
OuoNoTNu, XUMHH, TeoTpadyu U TEXHOIOTUH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (uU3MYEcKass BEIMYMHA, 3aKOH,
Teopus, HaOMIOACHUE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPAaBHEGHMI, JHMHEWHas (QYHKIHS,
napabona, runepOona, ux rpaguku U CBONCTBA, TPUTOHOMETpHUUYECKHE ()YHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIIMU HA OCU KOOPAUHAT, CI0KEHHE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIIONEPEAaUH, TEIIOBOE PABHOBECHUE),
ANEKTPUUYECKUE SIBJICHUSI B YKUBOMU MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIECTBA, MOJISIpHAs Macca, TeIUIOBbIE CBOMCTBA TBEPJIBIX TE, )KUIAKOCTEH U T'a30B,



JNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJHUTHYECKAs  JUCCOLMALMA,
rajbBaHUKAa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOAIIMIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W JpYyrue), ABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUU
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJI€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPHUOOpPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHATrPEBATEIbHBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHBIE MAarHuTHl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKIMU. [I[pUHIMT Cynepno3uliuy MarHUTHBIX MOJEH.
JlvHMM MarHuTHOM WHAYKIUH. KapTWHa JWMHUNA MArHUTHOM WHIYKIIMW I1OJIS
NOCTOSIHHBIX MAarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO MOJI JJMHHOTO MNPSIMOTO IMPOBOJHUMKA W 3aMKHYTOTO KOJBLEBOIO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OmnbIT OpcTena. BzauMmoaelicTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HallpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJHOPOJIHOM MarHuTHOM Tosie. PaGora cuitbl JlopeHta.

SIBrieHMEe BJIEKTPOMAarHUTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
UHAYKUUHA. OJEKTPOABMKYIIAs CHJIa HMHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuun dapanes.

BuxpeBoe nanekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUHUH B
IPOBOJAHUKE, IBUXKYIIEMCS TOCTYNATEIBbHO B OAHOPOIHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOW WHTYKIINH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eCcTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW MHAYKIUU.

Pa3pnen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
INapmonnyeckue konebanus. [lepuon, vacrora, ammutyna u ¢asza KojleOaHUM.
[IpyxvHHBIN MasATHUK. MareMaTU4eCKU MasTHUK. YpPaBHEHHE TapMOHHYECKHUX
kosieOanuii. [IpeBpalnienne SHepruy Mpu TAaPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATBHOM KOJe0aTeTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA KoJebanusimu. dopmyna Tomcona. 3akoH CcOXpaHEHUS
SHEPI'uM B UJEATBHOM KOJe0aTEeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaronux KoyieOaHUSX. BBIHYKIIEHHbIE MEXaHNYECKHUE
koneOanus. PezoHanc. BeiHyX/I€HHBIE AIIEKTPOMAarHUTHBIE KOJICOaAHUSI.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpauchopmarop. [IponsBoacTBO, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. DKOJOrMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTEIbHOM CHCTEMBbl (MPYXUHHBIA WA
MaTeMaTU4YeCKUN MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii akcnepumenm, 1abopamopmsie pabomel

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH M Macchl Ipy3a.

HccnenoBanue nepeMeHHOT0 TOKA B LIEMH U3 MOCJIEIOBATENBHO COSTUHEHHBIX
KOHJeHCAaTOpa, KaTyIIK! U pe3UCcTopa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJiHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nupaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JYyYECHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anektpomarautHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, MOJSpU3alus, AUPpaKIus,
unTepdepennns. CKOpoCTh AMEKTPOMATHUTHBIX BOJH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHNE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMIBEI pagUOCBA3H U TeNeBUACHUS. Paguookanuys.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas JHArHOCTMKAa 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.

Habmronenune oTpaskeHUs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHunu u TuPppakiiuv MEXaHUMYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmnronenne CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KOJIeOaHUI.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJigpu3anus, IMPpakuus, UHTEpPEpeHIHS.

Tema 3. Onmuxa

I'eomerprueckass onrtuka. IIpaMoinuHENHOE paclIpoCTpaHEHUE CBETa B
ofgHOopoaHou cpene. JIyu ceera. TouedHbIi HICTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomiienue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTeNb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

Coluparoiue u paccerBaroue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasl cuia TOHKOW JuH3bL. [locTpoeHue n3o0pa)keHuil B COOMPAIOITUX U
pacceuBaroux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BEJTUUEHUE, 1aBAEMOE JIMH30i.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBust HaOMIOAEHUST MAaKCUMYMOB W MHUHUMYMOB B UHTep(EpeHIIMOHHOMN
KapTUHE OT ABYX CUH(}A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OMNTHKA, TUPPAKIIMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpssMoMHEHHOE pACHPOCTPAHEHUE, OTPAXKEHHUE M IPEIOMIIEHHE CBETA.
OnTudeckue mprudopkI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[Tonydyenune cnekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonydyenue cniekTpa ¢ TOMOIIBIO AU(PPAKITMOHHON PEMIETKHU.

HalGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3Mmepenue nmokazarens NpeIoMIICHUS CTEKJIA.



HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paznen 6. OCHOBBI CrIeNNAIBbHO TEOPUH OTHOCUTEIbHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJSL CKOPOCTH CBETAa B BaKyyMe,
MPUHLIMI OTHOCUTEIBHOCTH DUHIITEITHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMENJICHHE BPEMEHU U COKPAILCHUE
JUTVHBI.
DOHeprusi U UMIYJIbC PEASATUBUCTCKOW YACTHLIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKO4.

Pazgen 7. KBanToBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTON. DHEPrUs
¥ UMITYJbC (HOTOHA.
OtkpeiThe u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dbotoaddexra. YpapHenue DiHmTerHa st Pororddekra. «KpacHas rpaHuiia»

dboTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckre yCTpoWCTBA W MPAKTHUYECKOE TMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (HoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO o -4acTHIIL.
[Inanerapnas mopmens aroma. lloctynater bopa. M3nyuenwme u mnormjomeHue
(GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonnoBbie cBoiicTBa yactull. Bonubl e bpoiis. KopnyckynnsipHo-BOIHOBOM
TyaJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JIOKAa3bIBAIOUIME CJIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/a rno onpeneaeHnto coctaBa paJuoakTUBHOTO
uanydyeHusi.  CpoiictBa  anbda-, Oera-, Tramma-uziydeHus.  BrusHue
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sigpa. M30Tomnsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NlydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledexT maccol sapa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. Tepmosnmepubiii cunTe3. [IpoGiemMbl U TEPCHIEKTUBHI
SAIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hr3nyecKkoi KapTUHBI MUpa.

TexHuueckne ycTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, KaMepa
Buiibcona, siaepHslil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHII.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JinemMeHTHI aCTPOHOMUM H acTPOPU3NKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiiafHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CosiHIIa W 3BE31.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/blI TJIABHOM MOCIECAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIs 3BE3J] TJIABHOW IMOCJIEA0BATEIbHOCTH. BHYTpeHHEE CTpOeHHE



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

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
I'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
NPWIOXKEHUH I ONpe/iesieHUs MOJIOKEHUsI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponb Qu3ukm ©u acTpoHOMHMM B DSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJI0BeKa, POJIb U MECTO (PU3UKU U
ACTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpA, pOJib (U3MUECKON TEOPUU B
dbopMHUpoOBaHUY MPEACTABICHUIN 0 GU3HUUECKON KapTUHE MUpPa, MECTO (HU3HUECKON
KapTUHBI MHpa B  OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpad)u ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (uU3MYEcKass BEIMYMHA, 3aKOH,
TeopHsi, HaAOII0ICHNE, IKCIIEPUMEHT, MOJECIUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuka: pelleHWE CHUCTEMBl YPaBHEHUM, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI M MX NPOEKLUMHU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
NIPOM3BOJIHBIE AJIEMEHTAPHBIX (YHKIHWK, TPHU3HAKA TOJ00HSI TPEYroJbHUKOB,
OTIpeJIeIICHHE TUIOIAIN TIIOCKUX (puryp u 06bpEMa Tel.

Buonoeusa: »nexTpuueckue SBICHHUS B JKUBOM MpHpone, KoieOaTelbHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanuanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00Pa30BaHMs KPUCTAJUTMYECKON PEIIETKU, CIIEKTPAIbHBIA aHAIIN3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOJBUTATENb, WHAYKIMOHHASA II€Yb, pajaap, pPaAHONPUEMHHK, TEIEBU30P,
anTeHHa, teiedoH, CBY-meub, NMpOEKIMOHHBIM anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



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

OcBoenne yueOHOro mpenMera «®Pusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpa3zoBanus (6a30BbI YPOBEHB) JOIAKHO OOECIEUUTHh JOCTHUNKEHUE CICAYIONIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JINYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIEC PE3yIbTaThl OCBOCHUS yueOHOro npeamera «Dusnkay JOIKHBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaromIuxcsi PYKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealr3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEILHOU €S TEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JN€EMOKPAaTUUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTU COBMECTHYKO JESATEIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJECHCTBOBATH C COLMAIIBHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUICKOM IpaskIaHCKON UIACHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKEHHIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENbHOCTHA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWUMUBOTO OYIYIIIETO;

4) 3CTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;

5) Tpy10BOr0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBII BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M caMOO00Opa3oBaHUIO0 B 00JacTU
(bU3UKHM HA TPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HaHUH Mo QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3Yy4YeHHs (PU3UKH OCYIIECTBIISATh MPOESKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMPOBAaTh M aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTpENEeNATh ILENTU JACSITeIbHOCTH, 3a7aBaTh MapaMeTpbl W KPUTEPUU HX
JOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH ¥ TMPOTUBOPEYHS B  paccMaTpHBAEMBIX
(bu3HUECKUX SABICHUSIX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTEPHATBHBIX 1 HEMAaTePUATBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OLICHUBATh PUCKH TTOCIIEICTBHUI IESITEIHOCTH;
KOOPJMHUPOBATH U BBITIONHATH Pa0OTY B YCIOBHUSIX PEATHHOTO, BUPTYATBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeibCKHe TeCTBUSA:
BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBHIMA TOHSITHSIMH W METOJIAMH
bu3MUYeCKON HAYKH;



BJIJIETh HABBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITEIbHOCTH
B 00s1acT (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTENBHOMY TMOHUCKY
METOJIOB peHIeHHs 3aAad (U3NUYECKOTO COJACP)KaHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB MMO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIpETAlliU, MNPeoOpa3oBaHUI0O M TPUMEHEHUIO B Pa3IUYHBIX yYEOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/ITaHUU YYE€OHBIX MPOEKTOB B 00JACTH (DU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIC CBSI3W W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIIeHNs, HAaXOAUTh apryMEHTHI JIsl JOKAa3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JJOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTELHOCTH, B TOM YHCJIC IPU U3YYeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUs 10 (U3MKEe B MPaKTHYECKYI0 001acThb
KU3HEAESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

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

Pab6ora ¢ undgopmaumeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAUKU (PU3UUECKOTO COJAEpKaHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CAaMOCTOSITEIbHO OCYILECTBISATh IIOWCK, aHaJM3,
CUCTEMAaTH3alMI0 M UHTEpIpeTalnnio MHPOPMAlUU pa3IMYHBIX BUIOB U (opm
HpeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa HMH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3alIMOHHBIX
3aJ1a4 ¢ cCOOII0ACHNEM TPEOOBAaHUI SPrOHOMUKHU, TEXHUKHU O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHts, MPAaBOBBIX M OSTHYECKUX HOPM, HOPM HH(OPMALMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3Ha4eHUs UH()OPMALIUK U 1IeJIeBOI ayTUTOPUH, BEIOHpasi ONTUMAIbHYIO
dopmy mpencTaBICHHUS U BU3YyaTH3AIUH.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:
OCYILIECTBIISITh OOIIEHNE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU AESATEIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH()JIMKTHI;



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

[IOHUMaTh U MUCIIOIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKAOr0 YIEHA KOJUIEKTUBA;

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPAVMHUPOBATh JEUCTBUSA IO €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEMCTBUH,
pacnpenensiaTh poid ¢ YYETOM MHEHUW Y4YaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

IpejjaraTb HOBBIE IIPOEKTBI, OLICHMBATh HJEU C MO3WULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, TPOSBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITH UHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE YUeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh MO3HABATEIBHYIO JESATEIHLHOCTh B 00JIacTH
bU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON PabOThI ¢ YYETOM HUMEIONTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETIOYTCHU;

JlaBaTh OIICHKY HOBBIM CUTYalIHUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

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

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crtocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO JSPYAUIMH B 00JaCTH
(bM3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallUsiIM, BHOCHTH KOPPEKTHUBBI B JEATCIHHOCTb,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB IEIISAM;

BJIQJICTh ~ HaBBIKAMM  TO3HABATENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JEUCTBUHA M MBICIUTEIBHBIX TMPOIIECCOB, HMX pE3yJbTaTOB U
OCHOBaHUM;

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



yMETh OILICHUBAaTh PUCKU W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHUYKEHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B npouiecce 10CTUXKEHUSI TUYHOCTHBIX PE3YJILTATOB OCBOCHUS MPOrPaMMBbI 110
dbuzuke s ypoBHS cpeaHero oOlmero oOpa3oBaHUST Y 0OyYaromuxcs
COBEpPILIEHCTBYETCS AMOIIMOHAIBHBIN UHTEIIJICKT, MpeIoaaraonmn
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONIICTO CIIOCOOHOCTh IIOHUMATh CBOE AMOILIMOHAJIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON c(ephl,
OBITh YBEpPECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJalTUPOBATHCS K
AMOITMOHATBLHBIM U3MEHEHHSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBAaTh HCXOJS M3 CBOMX
BO3MOXKHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAJIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHMUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peniaTh KOHPIUKTHL.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTHUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TETbHOCTH JIIOJIEH;

YUUTHIBATh TpAHULIBl MPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJICNEH:
MarepualbHasl TOYKa, HHEpIMajibHas CUcTeMa OTCU€Ta, abCOMOTHO TBEPAOE TENO,
WJICAUTBHBIN ra3, MOACIHN CTPOCHUS Ta30B, XKUIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUI 3aps]l IPU pelieHur HU3NYECKuX 3aay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE,
CBOOOJIHOE TAJICHUE TEJ, JBUKEHHUE MO OKPY>KHOCTH, MHEPIUS, B3aUMOJICICTBUE
ten, aud@y3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX Te,
U3MeHeHne o0bhEMa Tell MpU HarpeBaHUM (OXJIAXKIACHUH), TEMJIOBOE PaBHOBECHE,
UCIlapeHue, KOHJACHCAlUs, IUIaBJICHUE, KPUCTA/UIM3allUs, KUIEHUE, BIIAXKHOCTh
BO3J/lyXa, MOBBIIICHUE JABJIEHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXKAY MapamMeTpaMu COCTOSIHHS ra3a B M30MpOIeccax, dJAEKTpU3alus Ted,
B3aUMOJICVCTBUE 3aPAI0B;

OMHUCHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCMOJb3Yys (HU3NYECKHE BEJIUYMHBI:
KOOpJMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Tefa, Cuia,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTHsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHUYeCcKasl
paboTa, MexaHWYeCKass MOIINHOCTh;, NPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKUI CMBICJI KMCHOJBb3yEMbIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3yd (U3MUECKUEe BETUYMHBI: JaBJICHHE Tas3a, TeMIepaTypa, CpeaHss
KMHETHUYECKasl SHEPrUsl XaOTUYECKOTO JABUIKEHUSI MOJIEKYJI, CpeIHEKBaJApaTUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (OUIIMEHT TOJIE3HOTO JIeWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUECKHM CMBICT HCHOJIB3YEMbIX BEIWYUH, HX
0o0O3HAaueHUsT W CAWHHIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIUE JIAHHYIO
(GU3MUECKYI0 BEIMUUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYHMHBI: AJIEKTPUUYCCKUN 3apsij,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIs,, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAaHWU TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCTIOIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHWS U EIUHUIIBI;, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
JTaHHYI0 (U3HYECKYIO BEJIMUUHY C IPYTHMH BEIHUYNHAMU,

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEepPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
OPUHIUIT CYNEPHO3UIUMU CHJI, MPUHIUI PABHOINPABHUS HWHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHSI BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUUYECKOW SHEPIUU TEIJIOBOTO JBUXKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOr0 3apsifa, 3akoH KyloHa, mpu 3TOM pas3inyarh CJIOBECHYIO
GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BhIpaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acT) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIHIIBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOUCTB; pa3iauyaTh yCIOBUS X 0€30MaCHOTO UCIMOJIBL30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
IIPOIIECCOB C HCIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPECHHH, TPU STOM
dbopmynupoBaTh nMpodsieMy/3aauy U TUIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIIOKEHHOTO 000PYI0BaHUS, IIPOBOIUTH OIBIT U OPMYIIUPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJILHBIN CIIOCOO HM3MEPEHHUS M HCIOJIb30BAaTh HM3BECTHBIC
METOJIbI OIICHKH TIOTPEIITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (U3HUYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GUKCHpPOBATH PE3yJIBTATHI TIOJYUYCHHON 3aBUCUMOCTH (DH3NYCCKUX BEIIMYMH B BHJIC
TaOIUI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

coOJIr0/1aTh MpaBwiia 0E30MacHOr0 TpyAa MPU MPOBEJACHUU UCCICIOBAHUN B
paMKax y4eOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTEIHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOpHOTro
000py10BaHMUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Yys (PU3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUS 3a]a4H
BBIOMpPATh (U3UYCCKYIO MOJICIIb, BBIICIATh (PU3HMUYECKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OLICHUBATh PEATbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BETUUMHBL

penaTh Ka4eCTBEHHBIC 3a/1a4i: BHICTPAUBAThH JJIOTUYECKU HEMPOTUBOPEUNBYIO
IIEMIOYKY PACCYXICHHA C ONMOpPONM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKUe SIBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAINH U TPECTaBICHUS
yu4eOHOM ¥ HAYYHO-TIOMYJSAPHOW WHPOpMAINU, TOJYYCHHOW U3 Pa3IUIHBIX
MUCTOYHUKOB, KPUTUYECKH aHAM3UPOBATH MOIYyIaeMyI0 HH(POPMAIIHIO;

IPUBOUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BHUTHE HAYKH, 00BICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B pPa3BUTHE TEXHUKU
1 TeXHOJIOTHH;

MCITOJIB30BaTh TEOPETUUCCKUE 3HAHUSA TTO (PU3HUKE B ITOBCETHEBHOM KU3HU TSI
oOecrnieueHus 0€30MACHOCTH MpH OOpalleHUH C NpUOOpaMU U TEXHUYECKUMHU
YCTPONCTBAMH, NIJISi COXPAHEHUS 370POBBS M COOIIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLHUAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TPYHIbl, PALUMOHAIBHO pacHpeleisTh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJI€KBATHO OLEHUBATH
BKJIAJ] Ka)KJJOTO U3 YYACTHUKOB I'PYIIbI B PELIEHUE pacCMAaTPUBAEMOM TPOOIIEMBI.

K koHny 00yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUU
COBPEMEHHOW HAYYHOM KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKON AESATENbHOCTU JIOZAEH, IeJIOCTHOCTh U €IUHCTBO
(du3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJeNei:
TOUCYHBIM AMEKTPUUECKUI 3apsijl, Jy4 CBETa, TOUCUHBIM UCTOUHUK CBETA, SACpHAs
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO SiApa MpH pEelIeHUH (DU3UUECKUX
3azay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBHMKU: DJIEKTPUUYECKAs MPOBOJUMOCTD,
TEIIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JAEUCTBUSA TOKA, B3aUMOJEHCTBUE
MarHuToB, 3JEKTPOMAarHUTHas WHAYKLIMs, JEHCTBHE MAarHUTHOrO TIOJs Ha
IOPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHuTHbIE KOJeOaHUsS U
BOJIHBI, NPSIMOJIMHEMHOE pacIpOCTPAHEHHUE CBETa, OTpPa)XXCHHE, IpeOMIICHUE,
uHTepdepeHurs, audpakuus ¢ HoJAApuU3alMs  CcBeTa, JUCIEPCUs  CBETa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JAUHEWYaToro CHEeKTpa aTroMa BOJOPOJAA, €CTECTBEHHas M MCKYCCTBEHHas
pPazoaKTUBHOCTD;

ONKCHIBaTh M3YYEHHBbIE CBOMICTBa BellecTBa (3JIEKTPUUECKUE, MarHUTHbIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  pa3JIMYHBIX  cpel) WU
AJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), HCIONB3YSA (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHUAJIOB, AIEKTPOJABIKYINAs cuia, pabdoTa TOKa,
UHAYKIUS MarHuTHOro mnoisisd, cwia Awmmepa, cuwia JlopeHlia, MHIYKTHBHOCTb
KaTyIIK{, SHEPIHsl 3JIEKTPUYECKOTr0 W MAarHUTHOTO MOJEH, MEepUoJ M YacToTa
KoyiiebaHnii B KojeOaTelbHOM KOHType, 3aps] M Ccuila TOKa B IIpoIecce
TApMOHMYECKUX OJEKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE pacCTOSHHE U
ONTUYECKasl Cuja JIMH3BI, NMPU OMNHUCAHMM MPAaBUIBHO TPAKTOBATh (PU3MUECKHIA
CMBIC]I HCIIOJB3YEMBIX BEIUYMH, HMX OO0O3HAUeHHMs M EAUHMIIbI, YKa3blBaTh
(opMyIIbl, CBSI3bIBAIOLLME TAHHYIO (PU3NUYECKYIO BEIUUHHY C IPYTUMHU BEIMUYNHAMU;

ONMCHIBaTh H3YYEHHbIE KBAaHTOBBIE SBJICHUS M MPOLECCHI, HCIOJIb3Ys
(u3HUecKre BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M
4acToTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnaaa, YHEPrus CBA3H



ATOMHBIX SIEP, TPU OINMCAHWW TPABHIBLHO TPAKTOBATh (DU3UYECKUH CMBICI
WCITOJIb3YeMbBIX BEJIMYMH, MX OOO3HAUCHWS W EIWHHUIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIOIINE JTaHHYIO (U3WYECKYI0 BEIWYMHY C JAPYTHMH BEJITUYHMHAMH,
BBIYUCIISATH 3HAUCHHUE (DU3NICCKON BEIIMYNHEI;

aHAM3UPOBATh (PU3MUYECKHUE TMPOIECCH M SBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI M TMPUHIMIBI: 3aKOH OMa, 3aKOHBI TMOCJIEIOBATEIFHOTO U MapaJICIbHOTO
COCQMHEHUs IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
WHAYKITMH, 3aKOH TMPSIMOJUHEHHOTO0 PacpOCTPAHCHHS CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, ypaBHeHHE JWHIITEHHA i1 GorodddexrTa,
3aKOH COXPAaHEHHUs JHEPTUH, 3aKOH COXpPaHEHUS HMITYJIbCa, 3aKOH COXPaHCHHS
AJIIEKTPUUECKOr0 3apsjia, 3aKOH COXPAaHEHHs MacCcOBOI0 YHCIa, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Py 3TOM pa3indaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTeMaTUYeCKOE BBIpAKEHUE U YCJIOBUS (TpaHUIBl, OOJACTH)
PUMECHUMOCTH;

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

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

BBIMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3MUECKUX SIBICHUU W
IPOIIECCOB C HCIOJIb30BAHMEM TMPSIMBIX W KOCBEHHBIX M3MEPEHHI: MpU STOM
dbopmynupoBaTh MpoodIeMy/3a1ady U TUIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIIOKEHHOTO 000PYI0BaHMS, IPOBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE U3MEPEHUST (PU3MUECKUX BEIUYHH, TIPH
ATOM BBIOUPATH ONTHUMAIBHBIN CIOCOO HW3MEPEHHUS M HCIOJIb30BAaTh WU3BECTHBIC
METO/Ibl OLEHKH MMOIrPENIHOCTEN U3MEPEHN;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCIIOIH30BAHUEM MPSMBIX
U3MEpPEHU: TPHU ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH PE3yJbTAThI
MOJTYYCHHON 3aBUCUMOCTH (U3MUECKUX BEJIMYWH B BHJE TaOIUI] ¥ TPaduKOB,
JIeaTh BBIBOIBI 110 pe3yIbTaTaM MCCIIECI0BAHMS;

coOmoaTh mpaBuiia 0€30MAaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TPOCKTHOU
JESTETHPHOCTH C WCIONh30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOpPHOTO
000pyT0BaHMS;

pemath pacy€THblE 3a7aydl C SBHO 3aJaHHOW (DU3UYECKOW MOJIEIbIO,
UCIIONIb3YS (PM3MYECKUE 3aKOHBI U TIPUHIIUATIBI, HA OCHOBE aHaJN3a YCJIOBUS 3a1a4u
BBIOMpPATh (U3UYECKYIO MOJEINb, BBIACIATh (QU3UUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOoOXomuMbIe NIl €€ PEIICHUs, TMPOBOANTH PAcU€Thl U OIICHWBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3MUECKON BEITMINHBI,



pelaTh KaYeCTBEHHBIE 3a/1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
buznUecKue sIBICHUS;

UCII0JIb30BaTh IPU PEIICHUU YU€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUMU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U NPEACTABICHUSA
y4eOHOM ¥ HAY4YHO-MOMYJSAPHOM HMH(POPMALMM, TMOJIYYEHHOW W3 Ppa3IMYHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIYHaeMYI0 HH(POPMALIHIO;

OOBSACHATh NPUHIUIBI JACHCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
YKU3HU,

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIIECCOB OKPYXAIOUIErO MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
yCTPOMCTBAMU, JJIsl COXpAHEHUs 370POBBS M COOIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTarb B TpyNIe C BBHIMOJIHEHWEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TpYMNMbl, PALUOHAIBHO pacnpeAensiTh OOA3aHHOCTH MU
IUIAHUPOBATH JEATECIIBHOCTh B HECTAHIAPTHBIX CUTYyallUsAX, aJl€KBaTHO OLICHUBATH
BKJIa/l K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE paccCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bu6moreka [IOK
1.1 ) 2
. https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aunaica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHBL COXPAHCHI B MEXAtiie https://m.edso0.ru/7f41bf72
Utoro no pazneny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH 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
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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 3 10
HICKIpOCTaTHa 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
PesepBHOE Bpems 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/ibHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKIIAS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4ecKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKue U JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

31 OCHOBBI cieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIIBHOCTH 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
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bubmuoreka [JOK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5)
TOMHO®C SIPO 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 r?ee;(sz:)_.[ r(3/I§f41097C
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 O6o061maroniee NOBTOPEHHE 4 Et?[?s?;;f:;sigr(jﬁfﬂwk
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
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
®du3nKa — Hayka O MPUPO/IE.
1 Hayunrsre MeT(})IEBI HO?I,)H;)HI/ISI 1 bubmmorexa [TOK
1 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.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 bubnmuoreka [JOK
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
IIBHOKEHHE 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 JIBrKEHNE MaTepUaIbHOM TOUKH 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 Tanunes. I/IHepquanI)Hme CUCTEMBI httos://m.edsoo.ru/ff0c3bes
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun

9 CYIEpIO3UINH cuil. BTopoii 3akoH brbmmorexa LOK

. https://m.edsoo.ru/ffOc3be8
HproTona ais MatepuaibHON TOUKH

10 Tperunit 3akoH HproToHa 1ist bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TskecTu. [lepBas kocMudeckas bubnmorexa [IOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 Tpenus. Cuiia CONpOTUBIICHUS TTPU bubnuoreka [IOK
JIBIDKEHUHU TEJA B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tena. MoMeHT cuiibl. [lnedo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHS TBEPIOTO Tea
Nmnynsc MaTepuanbHON TOYKH,

15 CUCTEMBI MaTE€PHAIIbHBIX TOYEK. bubnunoreka [JOK
NMiynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITylbca. PeakTuBHOE IBU)KEHUE

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
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MaTepualibHOW TOuKU. Teopema 00
N3MEHEHNH KHHETHYECKON OHCPIrUuu

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
HETIOTEHIIUaIbHbIe 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)

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

21

OCHOBHBIE NIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKO I
TEOpUU. BpOyHOBCKOE NBMKEHHUE.

Muddysus

bu6mmoreka [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

3akoH JlanmpToHA. ["a30BbIE 3aKOHBI

28

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

29

W3omnporuieccsl B ueaibHOM rase u
uX rpaduueckoe npeacTaBlieHne

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
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Tertonepenave. AnnadbaTHbIA
nporiecc

33 [IepBblii 3aKOH TEPMOJMHAMUKH U bubnuorexa [JOK
€ro NNpUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOGpatumocTs nporeccoB B
34 npupoae. Bropoii 3akon brbmmorexa [OK
PHPOAIE. 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
YIp ’ https://m.edsoo.ru/ff0c6938
TEPMOIUHAMHUKI
KounTponbnas pabora o teme
39 «Monekymnsapras ¢puszuka. OCHOBBI bubmmorexa [TOK
YPIP ' 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 [JOK
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
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[laBnenue U KpUCTATUIU3 AU

43 VY nenpHad TEIoTa [IaBICHUS buGnuorexa [IOK
A ) https://m.edsoo.ru/ff0c6708
Cybnmumarus
bubmmoreka [{OK
44 YpaBHEHME TEILIOBOro OajaHca
PABHEHHE TEILIOBOT i https://m.edsoo.ru/ff0c6820
DiexTpu3anusg Tell. DIeKTPUUECKUN
45 3aps p)lBaILH a DIIEKT I/I‘II;CKI/IX brbmmorexa [OK
PAL. o p https://m.edsoo.ru/ff0c6bcc
3apsIoB
ITpoBOIHUKH, TUDTECKTPUKA H
46 an OBOJHUKHU 3aK(l:H bubmaorexa LOK
yip ’ https://m.edsoo.ru/ff0c6bcc
COXPAaHEHUS IEKTPUICCKOTO 3aps/ia
BsaumoneiictBue 3aps10B. 3aK0H
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 Bubmorexa OK
' Ha. https://m.edsoo.ru/ff0c6f00
MOTEHI[AATIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
50 3J'IpeKT iCTaTI/ILIeIiKOM l'IOl:J)'Ie bubmorexa LIOK
p ’ https://m.edsoo.ru/ff0c7018
JlmsnexTpuueckas MpOHUIIAEMOCTh
b K
51 OnexrpoéMkocTs. Konnencatop nommorexa 10

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCcaTopa. 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.
DneKTpocTaTU4ecKas 3aluTa.
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)»

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

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 .
CBolicTBa 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 TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6006maromui ypox bubnnoreka [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponeHas paboTa o teme

66 «Qnekrpocratuka. [1ocTOAHHBIH bubnuoreka [IOK
JJIEKTPUYECKUH TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpEelax»

67 PesepBHbiit ypok. KonTponbHast bubnuorexa [IOK

paboTa no Teme "DneKTpoAUHAMHUKA"

https://m.edsoo.ru/ff0c8c56



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
https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O0oOmIaronmii 1 bubmuorexa [IOK
ypok o remaMm 10 kacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoaungecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara
KonTpoa IIpakTuye uugposkie
n/ | Tema ypoka Bce usyye
LHBIE CKHe o0pa3oBaTe/ibH
I ro HUSA
padoThI padoTsI ble pecypchl
IlocTrosunsie
MAarHuThl 1 UX
B3aUMOJIEIICTB
ue. MaruurtHoe bubanorexa
1 noJie. Bexkrop 1 [HOK
MAarHUTHOH https://m.edsoo.ru/f
WHIYKIIUH. f0c9778
JIvaun
MAarduTHOM
WHITYKITUU
MaruutHoe
noJie
MPOBOJIHUKA C
Bbubanorexa
TOKOM. OIIBIT OK
2 Opcrena. 1 1
Bsanmoneiicrs https://m.edsoo.ru/f
g f0co8fe
ue
MPOBOTHUKOB
C TOKOM
JlaGopaTopHas
pabora Bubnuoreka
3 «3yuenue 1 1 I[HOK
MAarHUTHOTO https://m.edsoo.ru/f
TIOJISI KaTYIIKH f0c98fe
C TOKOM»
[eiicTBue
MAarduTHOTO
MOJISI Ha
MIPOBOJIHHK C
Bbubanoreka
TokoM. Cuia OK
4 Awmmnepa. 1 1 1
TaGopaTobras https://m.edsoo.ru/f
patop f0c9acO
pabota
«HccnenoBanu
€ JeiicTBUA
MHOCTOSIHHOTO



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

MarHuTa Ha
pamKy ¢
TOKOM»

[elictBue
MarHUTHOTO
OJIsI Ha
JBUKYITYIOCS
3apSHKEHHYIO
gacTtuiy. Cuna
Jlopenua.
PaboTa cubt
Jlopenua

bubnunoreka
[HOK
https://m.edsoo.ru/f
f0codf4

DneKTpoMarHu
THast
WHTYKITHS.
[Totok BekTOpa
MarauTHOH
WHIYKIIHH.
2J1C
WHTYKITUH.
3akoH
AIIEKTPOMArHu
THOH
WHIYKITUU
®dapanes

JlabGopaTopHas
pabota
«Uccaenosanun
€ SIBJICHUS
AJIEKTPOMArHu
THOU

WHIYKIIA»

bubnunoreka
LHOK
https://m.edsoo.ru/f
f0cal50

NupykTuBHOCT
b. SIBICHUE
CaMOMHIYKIIUU
.OJ1C
CaMOMHIYKIIUU
. OHeprus
MarHuTHOTO
MOJISl KaTYILIKH
C TOKOM.
OnexTpoMarou
THOE MOJIe

bubanoreka
HOK
https://m.edsoo.ru/f
f0ca600



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

Texumueckue
YCTPOMCTBA U
HX
MPUMEHEHHUE:
MOCTOSIHHBIC
MarHuTEHI,
3JIEKTPOMAarHu
TBI,
3JIEKTPOJIBUTAT
ellb,
YCKOPHUTEIHN
3JIEMEHTaPHBIX
YaCTHII,
WHIYKIIMOHHAS
eyb

10

O06o0maromui
YPOK
«MarauTtHoe
TOJIE.
DJIeKTpOMarHu
THas

WHTYKITUS

bubnunoreka
IHOK
https://m.edsoo.ru/f
fOcab82

11

KonTposbHas
pabora 1o
TeMe
«MaruutHoe
ToJie.
DJIeKTpOMarHu
THas

WHTYKIHS

bubnunoreka
LHOK
https://m.edsoo.ru/f
fOcad58

12

CBo0OoubIE
MEXaHHYECKHE
KoJeOaHusI.
I'apmoHnueckun
€ KoJieOaHMmsI.
YpaBHeHue
rapMOHHYECKH
X KOJIeOaHUH.
[Ipespamenue
SHEPTUU

bubanoreka
HOK
https://m.edsoo.ru/f
fOcaf06

13

JlaGopatopHas
pabota
«HccaenoBanu



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

€ 3aBUCUMOCTH
nepuoia
MaJIbIX
KoneOanuii
rpy3a Ha HUTH
OT IJIMHBI
HHUTHU U MACCBI

rpy3a»

14

KonebarenbHbl
W KOHTYP.
CBo0OO0IHBIE
JJIEKTPOMArHH
THEIE
KoJeOaHus B
HAIEATEHOM
KOJe0aTeIbHO
M KOHTYpE.
Ananorusa
MEXTY
MEXaHUYECKHM
H U
AIIEKTPOMArHu
THBIMHU
KOJIe0aHUsIMU

bubnunoreka
[HOK
https://m.edsoo.ru/f
f0ch820

15

®dopmyna
Tomcona.
3aKoH
COXpaHEHUs
SHEPTHH B
HaealbHOM
KO1€0aTeIbHO
M KOHTYpE

bubnuoreka
LHOK
https://m.edsoo.ru/f
fOch9c4

16

IIpencraBnenu
€0
3aTyXaroIux
KOIeOaHMIX.
BrinyxieHasie
MEXaHHYECKHE
KoJIeOaHusl.
Pe3onanc.
Brinyxennsie
AJEKTPOMAarHu

bubanoreka
HOK
https://m.edsoo.ru/f
fOcbb86



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

THBIC
KoJicOaHus

17

[TepemenHblii
TOK.
CunycounanbH
Bl
MepEMEHHBIN
TOK.
MoimHoCTh
MEPEMEHHOTO
TOKa.
AMIUIUTYTHOE
"
JIEUCTBYIONIEE
3HAYEHUE
CHUJIBI TOKA U
HaIpsHKEHUS

bubnuoreka
[HOK
https://m.edsoo.ru/f
fOchd34

18

Tpancdopmaro
p.
[IpousBoacTBO
, TIlepeada u
noTpedaeHne
ANEKTPUIECKO
W SHeprumn

19

YerpoiicTBo U
MPaKTUYECKOe
MIPUMEHEHHE
ANEKTPUYECKOT
0 3BOHKA,
reHeparopa
MIEPEeMEHHOTO
TOKa, TUHUH
aNIeKTpoTepea
q

bubnuoreka
LHOK
https://m.edsoo.ru/f
f0cc324

20

OKOJIOTUYECKU
€ PUCKHU TIPH
MIPOU3BOJICTBE
ANEKTPOIHEPTH
u. Kynerypa
HCIIOJIb30BaHU
i
ANIEKTPOIHEPTH
UB



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

HOBCEIHEBHOU

KU3HU
MexaHnuueckue
BOJIHBI,
YCJIOBHUS
pacnpocTpane
Hus. [lepuon. bubnuoteka
21 CxopocTb [HOK
pacnpocTpane https://m.edsoo.ru/f
HUS U JUIAHA fOccab4
BOJTHBL.
[Tonrepeunsie u
MPOI0JIbHBIC
BOJTHBI
3BYK.
CkopocThb
3ByKa. bubnuoteka
22 I'pomkocCTh HOK
ssyKa. BricoTa https://m.edsoo.ru/f
fOcccOc
toHa. TemOp
3ByKa
DJIeKTpOMarHu
THBIC BOJIHBI,
HUX CBOMCTBA B bubmmorexa
23 CKOPOCTb. LIOK
lkana https://m.edsoo.ru/f
fOccfe0
3JIEKTPOMAarHu
THBIX BOJIH
ITpuHIMITEL
paaroCBsI3U U
24 TEIICBUACHUS.
PazBurue
CpE/ICTB CBSI3H.
Pagnonoxkamus
KontponbHas bubnuoteka
25 pabota I[IOK
«Konebanus u https://m.edsoo.ru/f
BOJIHEI» fOcc6f8
[IpssmMonunenH bubnuoreka
26 oe HOK
pacmpocrtpane https://m.edsoo.ru/f

HHUC CBCTA B

fOcd350



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

OJHOPOJHOM
cpezne.
Toueunslit
HWCTOYHUK
ceera. JIyu
CBETa

27

OTtpaxxenue
cBeTa. 3aKOHBI
OTpaXEHUS
CBeTa.
[Toctpoenue
n300pakeHU
B TUIOCKOM
3epkaie

bubnuoreka
[HOK
https://m.edsoo.ru/f
fOcd4e0

28

[Ipenomiienne
cBera. [lommoe
BHYTpPEHHEE
OTpaKEHHE.
[IpenenvHblii
YTOJI TIOJTHOTO
BHYTPEHHETO
OTPaKCHUS

bubnunoreka
[HOK
https://m.edsoo.ru/f
fOcd7f6

29

JlaGopaTopHas
pabota
«3mepenue
roKasareJst
MIPEIOMIICHHUS
CTEKJIa»

bubnunoreka
LHOK
https://m.edsoo.ru/f
fOcd67a

30

JIMH3bIL.
ITocTtpoenue
n300pakeHU
B JIMH3E.
dopmyna
TOHKOM JINH3HI.
YBenuueHue
JIMH3BI

bubnunoreka
LHOK
https://m.edsoo.ru/f
fOcddle

31

JlaGopatopHas
pabota
«HccaenoBanu
€ CBOMCTB
M300paxeHuit
B JTUH3aX»



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

32

Hucnepcus
CBeTa.
CroxHbIN
cocTaB 0eJIoro
ceera. [IBerT.
JlaboparopHas
pabora
«Habmonenue
TUCTICPCUH
CBETa»

33

HNutepdepentn
us CBETa.
Hudpaxmus
CBeTa.
JudpakiroHH
as pemeérka

bubnuoreka
[HOK
https://m.edsoo.ru/f
fOced22

34

[TonepeynocTh
CBETOBBIX
BOJIH.
[Mongpuzanus
CBeTa

bubnunoreka
IHOK
https://m.edsoo.ru/f
fOcf02e

35

OnTuueckue
MPUOOPHI U
YCTPOMCTBA U
YCIIOBHSI X
0e30ImacHoOTo
MIPUMEHEHHUS

36

I'panunbr
MPUMEHUMOCT
Hu
KJ1aCCUYECKOM
MEXaHHKHU.
[Toctynatsl
crnernuaibHOM
TEOPUH
OTHOCHUTEIBHO
CTH

bubnunoreka
LHOK
https://m.edsoo.ru/f
fOcf862

37

OTHOCUTENLHO
CTh
OJTHOBPEMEHHO
CTH.
3ameiecHue
BpEMEHU U

bubanoreka
[HOK
https://m.edsoo.ru/f
fOcfa42



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42

COKpalleHue

JUTHHBI
OHeprus u
HMITYJTBC
PENSATUBUCTCKO
W 4aCTHUIIBI bubnnoreka
38 CBs13b Macchl C LHOK
SHEprue u https://m.edsoo.ru/f
b fOcfc68
HUMITYJIBCOM.
OHeprus
ITOKOS
KonTposbHas
pabota
«OnTHKa. bubnnoreka
39 OCHOBEBI ITOK
CIIEIHAIbHOM https://m.edsoo.ru/f
reopiH fOcf6f0
OTHOCHUTEIEHO
CTH»
®OTOHBI.
Popmyra bubnuoreka
40 IInanka. ITOK
DHeprus u https://m.edsoo.ru/f
UMITYJIbC fOcfel6
¢dboToHa
OTKpbITHE U -
HCCIICIOBAHUE PIO IJZI/IOTeK'cl
41 ¢dorosrddekra. L]
Ombitel A. T https://m.edsoo.ru/f
. fOcffca
CroneroBa
3aKOHBI
doTorddekra.
YpaBHeHUE
DiiHmTelHA bubnuoreka
42 Inie: LHOK
dortosdperra https://m.edsoo.ru/f
' f0d015e
«Kpachnas
TpaHULIa»
doTorddekra
JlaBienue bubnuoreka
43 csera. OnbITHI LIOK

II. H.

https://m.edsoo.ru/f
f0d04a6



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

JleGenena.
XuMHu4ueckoe
JNIEUCTBUE
cBeTa

Texanueckue
YCTPOMCTBA U

MPAKTUYECKOE
MIPUMEHEHHE:
44 (hoTodNIEMEHT,
(dhoTomaTumK,
COJIHEUHAs
Oarapes,
CBETOJIHO/T
Pemenue
SA1a4 110 TeMe bubanorexa
45 «DNEeMEHTBI HOK
KBAHTOBOG https://m.edsoo.ru/f
f0d0302
OTITHKI»
Mopenrs atoma
TomcoHa.
OnbITHI bubnuoteka
46 Pezepdopna L[IOK
M0 PACCESIHUIO https://m.edsoo.ru/f
O-YaCTHII. f0d091a
[Inanerapnas
MO/IENIb aTOMa
bubnuoteka
47 [Toctynatsl HOK
bopa https://m.edsoo.ru/f
fOdOafa
N3nyuenue u
MOTJIOIIEHUE
(hoTOHOB MpH
Hepexosie bubnmoreka
48 aToMma ¢ LIOK
OITHOTO YpOBHA https://m.edsoo.ru/f
fOdOafa
SHEPruM Ha
Opyrou. Buasl
CHEKTPOB
BonnoBsie bubnuoreka
49 CBOMCTBa HOK
YacTHLI. https://m.edsoo.ru/f

Bouusl e

f0d0ca8



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8

bponns.
Kopnyckyisipa
0-BOJIHOBOH
JyaJIu3M.
CnonTaHHOE U
BBIHYXJIEHHOE
W3JIy4YCHHE

50

OTtkpbiTHE
paIOaKTUBHO
ctu. OTBITHI
Pezepdopna
o
OTIPEIENIEHUIO
cocTaBa
paIroaKTUBHO
T'0 M3TyYCHUS

bubnuoreka
[HOK
https://m.edsoo.ru/f
f0dofd2

51

CaoiicTBa
anbda-, 6era-,
ramma-
W3JTY9YCHHS.
Brusane
pPaIOaKTUBHO
CTH HA JKHUBEIC
OpraHU3MBbI

52

OTkpbITHE
MIPOTOHA U
HEUTpOHA.
N3oTomsl.
Anbpa-
pacna.
DNEeKTPOHHBII
u
MO3UTPOHHBIN
Oera-pacmaj.
l'amma-
W3IIy4eHHE

bubnunoreka
LHOK
https://m.edsoo.ru/f
f0d1162

53

DHeprus CBs3u
HYKJIOHOB B
sape. SnepHeie
peaKkiuu.

S nepHblit
peakTop.
[Tpo6nemsl,

bubanoreka
[HOK
https://m.edsoo.ru/f
f0d1356



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

IIEPCIEKTHUBBI,
JKOJIOTHYECKUE
aCIeKThI
SIIEPHOM
SHEPIreTHKHU

54

DneMeHTapHbI
€ YaCTHUIIBL.
OTtkpbiTHE
MO3UTPOHA.
MeTo B!
HaOJIIOJICHUS 1
perucTpamnumn
3JIeMEHTaPHBIX
YaCTHII.
Kpyrusiit cron
«DyHgameHTa
JIbHBIE
B3aUMO/ICIICTB
udg. EnnacTBo
dbuzumdyeckon
KapTHUHBI
MHPay

bubnunoreka
[HOK
https://m.edsoo.ru/f
f0doe38

55

Bun 38é3nHoro
HeoOa.
Co3Be3aus,
SIPKUE 3BE3/IBI,
IUIAHETHI, HX
BUJIMMOE
JIBIDKCHHE.
ComnHeuHas
cHcTeMa

56

ComHire.
ComnHeuHas
AKTHUBHOCTb.
Hctounuk
SHEPTUU
ComHa 1
3BE3]

57

3BE3 MBI, X
OCHOBHEIC
XapaKTePUCTHK
H. 3BE3/bI
rJIaBHOM



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

MOCJIEeI0BATEIb
HOCTH.
Bnyrpennee
CTPOCHHE
3BE3 .
CoBpeMeHHbIe
MpeACTaBICHU
S0
TIPOUCXOXKICH
WU U
9BOJIIOLIUN
Connua u
3BE3]

58

Meunsbrit
[Iyts — Hama
T"anakTmka.
Ilonoxenue u
IBIKEHHUE
CouHiia B
T'amakTuke.
lamakTuku.
YépHble apIpbl
B sipax
raJlakTHUK

59

Bcenennas.
Paz0eranue
raJlakTHUK.
Teopus
Bonwioro
B3phIBa.
PenukroBoe
W3IIy4YEeHHE.
MertaranakTuk
a

60

Hepemennsie
poOIeMbl
aCTPOHOMMH

61

KoHnTtponpHas
pabota
«DNEeMEHTBI
ACTPOHOMHHU U
acTpoUZUKI»




62

O6o06maromuit
ypok. Ponb
¢bu3uku u
aCTPOHOMUH B
SKOHOMHUYECKO
i,
TEXHOJIOTHYEC
KOH,
COLMAIBHOUN 1
ATUYECKOU
chepax

e TETHHOCTH
YeJIoBeKa

63

O6006maronuit
ypok. Posb u
MecTo (pU3MKu
1 aCTPOHOMHHU
B
COBPEMEHHOU
HAay4YHOU
KapTUHE MHUpa

64

O6006maromuit
ypok. Poiib
(dbuzmdeckoin
TEOpUU B
dhopmupoBaHU
u
MIpe/ICTaBICHH
no
(dbuzmyeckon
KapTUHE MHUpa

65

O06001aromun
ypok. Mecro
¢buznueckoit
KapTUHBI MUPa
B 0011IEM sy
COBPEMEHHBIX
€CTECTBEHHO-
HAyYHBIX
MIpe/ICTaBICHH
1 0 Ipupoe

66

PesepBHbIi
YPOK.




MaruuTtHoe
mnoJe.
DnexTpoMarHu
THas
WHTYKIUS

67

Pe3epBHbIi
ypok. OnTuka.
OcHOBEBI
CIICIMAIIbHOM
TEOpUHU
OTHOCHUTEIBEHO
CTH

68

Pe3epHbiii
YPOK.
KBanToBas
¢buzuka.
DNEeMEeHTHI
aCTPOHOMUU U
acTpoPpU3UKH

bubnuoreka
[HOK
https://m.edsoo.ru/f
f0d1784

OBIIEE
KOJIMYECTBO
YACOB 1O
[TIPOTPAMME

68



https://m.edsoo.ru/ff0d1784
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