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HOSACHUTEJ/IBHAS 3AITNCKA

IIporpamma 1o ¢uznke 6a30BOTO YpOBHA Ha YPOBHE CpeaHETO 00IIero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
TIOJIOKEHUH U TpeOOBaHMIl K pe3yjbTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTeNIbHOM MPOrpaMMBbl, NPEICTABICHHBIX B
OI'OC COO, a Takxe ¢ y4étoM QenepaqbHOi padovell MporpaMMbl BOCHHMTAHMS M KOHLEMIWH IPENoaBaHus
yaebHOTO Tpenmera «®Pusmka» B 00pa3oBaTeNbHBIX OpraHm3anusix Poccuiickoit Denmepanuy, pearn3yrOIINX
OCHOBHBIE 00pa30BaTebHBIC IPOTPAMMBEL.

ConeprkaHue mporpammbl 1o (PU3MKE HANPaBJICHO Ha GOPMUPOBAHKIE €CTECTBEHHO-HAYYHOI KapTHHBI MUpa
obOygaromuxcs 10-11 xkmaccoB mpm oOydeHWH wux ¢u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JeSITeTbHOCTHOTO Tonxoxa. [IporpamMma mo ¢usuke coorBercTByeT TpeboBanmsM OI'OC COO kx maHHpyEeMBIM
JMYHOCTHBIM, TPEIMETHBIM W METaIllpEeMETHBIM pe3yJbTaTaM OOYUeHHMs, a TAaKXKe YYHTHIBACT HEOOXOIUMOCTh
peanu3alyi MEKIPEIMETHBIX CBA3el (HU3WKH C €CTECTBEHHO-HAyYHBIMH Y4YeOHBIMH mpeaMeramu. B Hell
OTIPEZIETIAIOTCSI OCHOBHBIC IIETM W3ydeHUS (PU3MKM Ha YpPOBHE CpemHero olmero oOpa3oBaHus, IUTAHHPYEMbIC
pe3yJIbTaThl OCBOEHHS Kypca (DM3MKHU: INYHOCTHBIE, METApEIMETHBIE, IPeIMETHBIE (Ha 6a30BOM YpOBHE).

[Iporpamma no ¢u3nke BKIIOYALT:

® IUTAHUPYEMBIC PE3yIbTaThl OCBOCHHUS Kypca (u3Mku Ha 0a30BOM YpOBHE, B TOM UHCIE MPEAMETHBIE

Pe3yJbTaThI IO TOJaM 00YUCHHS;

e cozepxaHue yuyeOHoro npeamera «Pu3muka» mo rogam o0y4eHus.

®duznka Kak Hayka o HamOoJyiee OOIIMX 3aKOHAaX NPHPOABI, BHICTYNAas B KadecTBE y4eOHOTo NpeaMeTa B
IIKOJIC, BHOCUT CYIIECTBEHHBII BKJIJ B CHCTEMY 3HaHHHA 00 okpyxatomem mupe. LIIKombHBIN Kypc (QHU3NKH —
CHCTEMOOOPa3yIOIUH JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX HPEIMETOB, MOCKOJbKY (DPU3UUECKHE 3aKOHBI JIEKAT B
OCHOBE IIPOILIECCOB M SIBJICHHH, M3y4yaeMbIX XHMHUeEW, Ouosorued, (usmueckoil reorpadueid M acTpoHOMHEH.
Hcnons3oBanye U akTUBHOE NMPUMEHEHNE (PU3NYECKUX 3HAHUH OIpPEAEIIeT XapakTep M pa3BUTHE PA3HOOOPA3HBIX
TEXHOJIOTHH B cepe dHEPTeTHKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA, IOJYYEeHHsI HOBBIX MaTepHaJOB C 3aJaHHBIMU
CBOMCTBAMH M Jpyrux. M3ydeHune (U3UKM BHOCHT OCHOBHOH BKJIaJ B (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOMN
KapTHHBI MHpa 00yJarouiuxcs, B pOPMHUPOBAHNE YMEHHH MPUMCHATh HAYYHBIH METOJ MO3HAHUS IIPH BBITIOJIHEHUHN
MMM y4€OHBIX NCCIIEJOBAHHH.

B ocHoBy kypca ¢u3uKH U1 YPOBHS CpeHEro o0Iero oopa3oBaHusl MOJIOKEH PSJl UACH, KOTOPBIE MOXHO
paccMarpuBaTh KakK MPHUHIMIIBI €TO TIOCTPOCHUSL.

Hoes yenocmuocmu. B COOTBETCTBHM C HEH Kypc SIBISIETCS JIOTHYECKH 3aBEPLIEHHBIM, OH COJICPKHUT
Marepuall U3 BCeX pa3/iesioB (PU3MKH, BKIIIOYAET KaK BOIPOCHI KIIACCHYECKOM, TaK U COBPEMEHHON (pHU3MKH.

Hoes eenepanusayuu. B cooTBeTcTBMM ¢ HEW marepuai Kypca (HU3MKH OObEAMHEH BOKPYr (HM3MUYECKUX
Teopuil. Benymum B Kypce siBiseTcs (GopMHUpOBaHHE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSAX MaTepHH, BEIIECTBE
U TIOJIE.

Hoes eymanumapusayuu. EE peanmsanus mpennojaraeT HCIOIb30BaHWE TI'yMaHHTAapHOTO MOTEHIHANA
(u3nyeckoil HayKH, OCMBICIICHME CBA3M pa3BUTHA (HU3WKM C pPa3BUTHEM OOIIECTBa, a TaKke ¢
MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH U 3KOJIOTHYECKUMHE MPOOIIEMaMH.

Hoes npuxaaonoti uanpaenennocmu. Kypc U3k mpenamnoyiaraeéT 3HAKOMCTBO C IMUPOKUM KpPYTroOM
TEXHUYECKNX ¥ TEXHOJOTHUECKHUX MPWIIOKEHNH N3yUEHHBIX TEOPUIl U 3aKOHOB.

Hoes sKxonocuzayuu peamusyercsi TOCPEACTBOM BBEJICHMS JIIEMEHTOB COJCp)KaHMS, MOCBSIIEHHBIX
9KOJIOTMUECKHM MNpOoOJieMaM COBPEMEHHOCTH, KOTOPbHIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHi, a Takke
obcyxieHust mpooIIeM pallMOHATLHOTO MPUPOOIOIBE30BAHUS U IKOJIOTUIECKON 0€30MacHOCTH.

Crep)XHEBBIMM 3JIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS SIBISIOTCS
¢usngeckue Teopuu (hopMupoBaHHME TPENCTABICHHH O CTPYKTYpe IOCTPOCHHUS (U3NYECKOH TEOpHH, POJIH
(l)yH}IaMeHTaHBHBIX 3aKOHOB U IIPUHIOHWIIOB B COBPEMCHHBIX MPECIACTABJICHUAX O IMPUPOJAE, TPaHUILlaX IPUMEHUMOCTH
TEOpHH, AJIsl OMCAHUSI €CTECTBEHHO-HAYYHBIX SIBICHUH U ITPOLIECCOB).

CHuCTEMHO-/IEATEILHOCTHBIN TIO/IX0 B Kypce (UM3MKH peanu3yercs MpexkJe BCEro 3a CUéT OopraHU3aluu
AKCIIEPUMEHTAIHLHOU JEeATENHHOCTH oOyuaroniuxcs. it 6a30BOTO ypoBHsS Kypca (DM3WKH — 3TO HCIOJIb30BaHUE
CUCTEMBI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPHIMEHTOB M Ja0OpaTOpHBIX paboOT, KOTOpBIE B MpOrpaMMe MO
¢usrKe oOBbETUMHEHBI B OOIIMH CHHCOK YYEHMYECKHX INPAKTHUECKHX paboT. BhiieneHue B yka3aHHOM IepeyHe
1a00paTOPHBIX PabOT, MPOBOJMMBIX JJIsi KOHTPOJISI U OLIEHKH, OCYIIECTBISIETCS YYaCTHUKAMH 00pa30BaTeIbHOIO
mpoIiecca UCXOas M3 0COOEHHOCTEH IUTaHMPOBAaHUS W OCHAmeHHs KaOwHeta Qusmku. [Ipm 3ToM obecneumBaercs
OBJIaJieHNEe OOYYaIOIIMMHKCS YMEHHSMH TpPOBOANTH KOCBEHHBIE M3MEPEHMs, HCCIECJOBAaHMUS 3aBUCHMOCTEH
(hM3MYECKHUX BEIIMYMH U IIOCTAHOBKY OITBITOB II0 MPOBEPKE MTPEJIOKEHHBIX THITOTE3.



Bonpuioe BHUMaHuE ynenseTcsl peuieHUI0 pacdETHBIX M KAYeCTBEHHBIX 3adad. [Ipu 3ToM 1uisi pacu€THBIX
3aJad MPHOPUTETOM ABISIOTCS 3aJadd C SIBHO 3aJaHHON (PU3nMYecKod MOJIENbI0, MO3BOJISIOIINE MPUMCEHSTH
M3y4EHHbIE 3aKOHBl W 3aKOHOMEPHOCTH KaK M3 OJHOTIO pa3lelia Kypca, TaK M WHTErpupysl 3HaHUS U3 Pa3HBIX
pasnenoB. /Iyl Ka4yeCTBEHHBIX 3a/1a4 NPHOPUTETOM SBILSIIOTCS 33JaHUsi Ha OOBSCHEHHE NPOTEKaHUs (PU3UUECKUX
ABJICHUH M MPOLIECCOB B OKPYXKAIOIIEH XU3HH, TpeOyroniue BeI0opa (pru3naecKkoit Moaenu IJisi CHTyaIiuy PaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ tpeboBanmsamMu ®I'OC COO k MaTepHalbHO-TEXHUYECKOMY OOECIEeUYEeHHI0 y4eOHOTro
mporiecca 0a30BBI ypOBEHb Kypca (PM3MKH Ha ypPOBHE CpPEIHEr0 OOIIero oOpa3oBaHMs NOJDKEH HM3ydaTbCs B
YCIOBHUSIX IPEIMETHOTO KaObnHeTa (GU3MKH WIX B YCIOBUSIX HHTETPUPOBAHHOTO KaOWHETA MIPEIMETOB €CTECTBEHHO-
Hay4HOro IMKJIa. B kabuHere (pu3nku NOIKHO OBITH HE0OX0MMMOE 1abopaTopHOe 000PYAOBaHUE JUISl BHITTOJTHEHHS
YKa3aHHBIX B IPOrpaMMe 1o (pU3MKe YIEHHYECKUX NPAaKTHIECKUX paboT M JJEMOHCTPAlMOHHOE 000pYAOBaHHE.
JleMoHCTpanmoHHOE 00OpynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C NPHHIUIIOM MHHHMAaJIbHON
JIOCTaTOYHOCTH M 00ecIeunBaeT MOCTAaHOBKY IIEPEYHCIICHHBIX B IIpOrpaMMe 1o (pM3HUKE KIIOYEBBIX IEMOHCTpALUii
JUISL MCCIIEIOBAaHUS W3y4aeMbIX SBICHHH M TPOLECCOB, SMIMPHYECKUX M (DYyHIAMEHTAJBbHBIX 3aKOHOB, WX
TEXHHYECKUX IPUMEHEHUI.
JlabopaTopHOE 000pYHOBaHKE JJIS YUCHHUECKUX MPAKTHISCKUX PaboT GOpMHPYETCS B BHIE TEMATHIECKUX
KOMILJIEKTOB M 00ecleunBaeTcs B pacyére OAHOTO KOMIUIEKTa Ha JAByX oOyuaromuxcs. TeMaTHuecKue KOMIUICKTHI
71a00paTOPHOro O0OPYMOBAHUS JIOJDKHBI OBITh TOCTPOCHBI Ha KOMIUICKCHOM HCIIOJIB30BAaHMH aHAJIOTOBBIX H
1 (poBBIX TPHOOPOB, a TAKIKE KOMITBIOTEPHBIX N3MEPUTENBHBIX CHCTEM B BHIE IU(POBBIX TA00paTOPHi.
OCHOBHBIMU LIEJISIMH U3y4eHUs (PU3UKH B 00ILIeM 00pa30BaHUU SIBIISTIOTCS:
e (opMHpOBaHHE MHTEPECA U CTPEMJICHUS] 00YYaIOMINXCS K HAyYHOMY M3y4YCHHUIO NPUPOJIBI, Pa3BUTHE HX
MHTEJUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

e  pa3BUTHE MPEJCTABICHUH O HAYYHOM METOJe MO3HaHMS M (OPMUPOBAHUE HCCICAOBATEIHLCKOTO
OTHOIICHUA K OKPYKAIOMIUM SIBJICHUIAM;

e ($opMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjibTaTa H3yYCHHUS OCHOB CTPOCHHUS MAaTepUH H
(yHIaMEHTAIBHBIX 3aKOHOB (DM3HUKH;

e (opMmupoBaHHe yMEHHI OOBSCHATH SBICHUSA C HCIOJIb30BAaHHEM (H3UUCCKUX 3HAHMA M HAYYHBIX
JIOKa3aTENbCTB;

e  (opMHpOBaHHE NPEICTABICHUNH O poiH (GU3UKH JUIA PAa3BUTHS PYTUX €CTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOTHH.

JlocTiokenne 3THX Iieliedl obecreumBaeTcs pPELICHHEM CIEAYIOIMX 3agad B MpoIecce H3y4YeHHs Kypca
(hM3KKK Ha YPOBHE CPEAHETrO OOIIEro 00pa3oBaHUS:

e  npUOOpeTeHHe CUCTEMBI 3HaHUI 00 00IIMX (HU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKIIIOYas

MEXaHUKY, MOJIEKYJIAPHYIO (U3UKY, 3JI€KTPOIMHAMUKY, KBAHTOBYIO (DM3HUKY U 3JIEMEHTBI aCTPO(PH3UKH;
e (dopMHpOBaHHE YMEHHI NMPUMEHSATH TEOPETUUCCKHE 3HAHUS A OOBSCHEHHS (HU3MYECKUX SBICHUI B
MPUPOJIE U JUIS IPUHATHS NPAKTHIECKUX PEIICHNH B TIOBCETHEBHON JKU3HM;

e  OCBOGHHME CIOCOOOB pELICHHs Ppa3IMYHBIX 3a/lad C SIBHO 3aJaHHOW (U3UUYECKOl MOJENblo, 3ajad,
MOAPa3yMEBAIOIINX CAMOCTOSATENIFHOE CO3/JaHue (PU3MUECKOI MOJIENH, aJIEKBATHON YCIOBUSM 331a4H;

e TOHMMaHHEe (U3MYECKHX OCHOB M NPHHIMIIOB JEWCTBHS TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHYECKHX
MPOIIECCOB, UX BIMSIHUS Ha OKPY’KAIOIIYIO CPEAY;

e  OBJIAJICHHE METOJaMM CaMOCTOSITEIHHOTO IUTAHUPOBAHMSA M MPOBENEHHS (U3NYIECKUX IKCIEPHUMEHTOB,

aHaIM3a ¥ MHTEPIPETANK HHQOPMALUH, OIIPEICIICHHS IOCTOBEPHOCTH TIOJIyYEHHOTO PE3YbTaTa;

e CO3/1aHME YCJIOBUH AJI pa3BUTHUSL YMEHUN MTPOEKTHO-UCCIIEI0BATENIbCKOM, TBOPYECKON JAeATEIbHOCTH.

Ha uzyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE cpeiHero o0liero oopasoBanusi oTBoAUTCS 136 yacos:
B 10 xiacce — 68 yacoB (2 yaca B Henelnmo), B 11 xiracce — 68 yacos (2 yaca B HEZIENI0).

[Ipennaraemslii B mporpamMme 1o (U3MKEe NepeueHb JIaOOpaTOPHBIX W IPAKTHYECKHX pPaboT SBISETCS
PEKOMEH/JIOBaHHBIM, YYWTENb JelaeT BBIOOpP TpoBeAeHHS JabopaTOpHBIX pabOoT H  ONBITOB C Y4ETOM
VHJIMBHYaJIbHBIX 0COOEHHOCTEH 00yJatomuxcs.



COJEP KAHUE OBYUYEHUS

10 KJIIACC

Pazgen 1. ®u3znka u MeTOAbI HAYYHOI'0 MO3HAHUS
Odusnka — Hayka o npupoje. HayuHble MeTOABl MO3HAHUS OKpy’Karolero mupa. Pomp skcnepumeHTta u
TEOPHH B IpOLiECCE MO3HAHMS MPUPOIBI. DKCIEPHUMEHT B (pHU3HKE.
MonenupoBanne (GU3NUECKHUX SIBJICHUI U mpoueccoB. Hayunsle rumnore3sl. Gusnyeckre 3aKOHBI U TEOPHU.
I'paHuIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Pomp m mecto ¢u3ukd B (QOpPMHPOBAHMHM COBPEMEHHOH HAydHOH KapTHHBI MHpa, B MPaKTHIECKOI
EeATEIbHOCTH JTIOJEH.

JHemoncmpayuu
AHaoroBbsIe 1 MUPPOBBIE H3MEPUTEIBHEIC TPUOOPHI, KOMIBIOTEPHBIE TaTIHUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunueckoe nBukeHue. OTHOCUTENBLHOCTh MEXaHUUYECKOTO ABMKeHUs. Cuctema otcuéra. Tpaekropus.

ITepemermienue, cKOpocTh (CpeqHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MAaTEPHUANEHOW TOUYKH,
UX MPOEKIMK Ha OCHU CHUCTEMBI KoopauHatT. CllojkeHHe epeMeIeHHH U CII0KEeHHEe CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMOJHMHEHHOE IBWKEHHE. ['paduku 3aBUCHMOCTH KOOPJHMHAT,
CKOPOCTH, YCKOPEHUS, MyTU U MepeMEIICHNS MaTEpUaIbHOW TOUKA OT BPEMEHHU.

CBobonHOE masieHne. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuneiinoe apmxenue. [IBmkeHne MaTepHalbHON TOUKH MO OKPY>KHOCTH C MOCTOSIHHOW TIO MOJYJIIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEIHAs cKopocThb. [lepwox m dactoTa oOpameHus. LleHTpocTpemuTensHOE
YCKOpPEHHE.

TexHHueckue yCTpoicTBa M MpPAaKTUYECKOE NPUMEHEHHE: CIHMIOMETp, ABIDKEHHE CHapsIOB, LEMHBIC U
peMEHHBIE IIepeaayn.

Lemoncmpayuu

Monens CUCTeMBI OTCUETa, WIUTIOCTPALU KHHEMAaTHUECKUX XapaKTePUCTHUK IBUKECHUSI.

[TpeoOpa3oBaHue IBUKEHHH C UCIIOIb30BAaHUEM MPOCTHIX MEXaHNU3MOB.

ITanenue Ten B BO3AyXe U B pa3pesKEHHOM MIPOCTPAHCTBE.

HabmoneHne nBmXeHUs Tea, OPOIICHHOTO MO YIJIOM K TOPH30HTY H TOPH30HTAIBHO.

M3mepenue yckopeHHs CBOOOJHOTO MaJCHHUS.

Hamnpasnenue ckopocTd Npu ABMKEHUU IO OKPYKHOCTH.

Yyenuueckuu sxcnepumenm, iabopamophvie pabomol

N3yueHne HepaBHOMEPHOTO JBIDKEHUS C IIETIBI0 ONpPEIeICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHHSI MEXIy IyTSIMH, NPOWICHHBIMHU TEJIOM 3a IIOCJTeIOBATENbHBIE pPaBHBIC
MIPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUH C HAYAJIbHOM CKOPOCTHIO, PABHOU HYJIIO.

W3ydenue nBUKEHYS IIApUKa B BI3KOH KUIKOCTH.

W3yuenne ABIKEHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunuun otHocuTenbHOCTH ["anunes. [lepBeiil 3akon HetoToHa. MIHepuuaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuHinun cynepro3unuu cui. Bropoi 3akoH HbploToHa 1j1s MaTepHalbHON TOYKH.
Tperuii 3akoH HproTOHA [U1s1 MATEPUAIIBHBIX TOUYEK.

3akoH BceMupHoro tsarotenus. Cuna tsxectu. [lepas kocMuueckasi CKOpPOCTb.

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

Tpenue. Bumpl Tpenus (moxosi, ckombxeHws, kadeHus). Cmma TpeHus. Cyxoe Tpenme. Cuia TpeHHS
CKOJIBXKEHUS U cuiia TpeHus nokos. Kosdumuent Tperns. Cuiia CONPOTHBIICHHS MPH IBHKCHUU Tella B KHUIKOCTH
WM rase.

IToctymarensHOe U BpamaTeaIbHOE ABMKEHHUE a0COIIOTHO TBEPAOTO TeMa.

MOMEHT cuiIbl OTHOCUTENBHO OCH BpaleHus. [1nedo cumibl. Y ciioBus paBHOBECHS TBEPOrO Tema.

Texunueckre YCTpOﬁCTBa U TPAKTUYCCKOC TMPUMCEHCHHC: MNOAUIMITHUKH, JABUIKCHHUC HCKYCCTBECHHBIX
CITYTHHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuy.

CpaBHEHHE MacC B3aMMOACHCTBYIOIINX TEJ.
Bropoii 3akon Herorona.

W3mepenue cui.

CrnoxeHue cui.



3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AeopMarium.

HesecomocTts. Bec Tena npu yckopeHHOM MOIbEME U MAJICHUU.

CpaBHEHUE CUJ TPEHUS MOKOSI, KAUEHUS U CKOJIbXKECHUS.

VYcnosus paBHOBecHs TBEPAOro Tena. Busl paBHOBecus.

Yuenuuecxuii sxcnepumenm, nabopamopuvie pabomoi

W3ydenune qBmkeHUs OpyCcKa 110 HAKJIOHHON TIOCKOCTH.

HccnenoBaHue 3aBUCHMMOCTH CHJI YNPYTOCTH, BO3HHMKAIOUIMX B NPYKHHE W PE3MHOBOM 00pasle, OT HX
nedopManum.

HccnenoBanne ycnoBhil paBHOBECHS TBEPAOTO TeNa, HIMEIOLIETO OCh BPAILEHHS.

Tema 3. 3aKonvl cOXpaneHUus 6 MexXaHuKe

Mmnynsc MaTepuanbHOW TOUYKM (T€na), CUCTEMBl MaTe€pHaJbHBIX TOYEeK. VIMIynbC CUIBI U H3MEHEHUE
UMITyJIbca TeJIa. 3aKOH COXPaHEHHs UMITyJIbca. PeakTHBHOE JIBIKCHHE.

PaboTa crinbl. MOITHOCTB CHIIBL.

Kunernueckast sHeprus MarepuaibHoil Toukn. Teopema 00 U3MEHEHUH KHHETHUECKOIH YHEPTUH.

[otenmmaneHas sueprus. [loTeHnmansHas 3HEpTrUs yupyro aeGopMupoBaHHO# mpyXuHBL [loTeHIIMaMBHAS
SHEprus Tena BOJIM3H MOBEPXHOCTH 3EMITH.

HOTGHHI/IaHLHLIe U HCIIOTCHIUAJIBHBIC CHIIBI. CBs13b pa60T1)1 HCIIOTCHIUAJIbHBIX CHJI C HM3MCHCHUCM
MEXaHUYECKOW DHEPTUU CUCTEMBI TeNl. 3aKOH COXPaHEHHS MEXaHUYECKOW DHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpPOHCTBA U INPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOINEP, IPYKUHHBIA IUCTOJET,
JIBIDKEHHUE PaKeT.

Lemoncmpayuu

3aK0H COXpaHEHUs UMITYJIbCA.

PeaxTuBHOE NBUKEHUE.

[lepexon moTeHINATBLHON YHEPTUH B KHHETHIECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomoi

W3yueHue abCOIOTHO HEYIPYTOro yiapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSIHBIX MasSTHUKOB.

HccnenoBanue cBs3M pabOTHI CHIIBI C M3MEHEHHEM MEXaHWYECKOW SHEPIUU Tesa Ha NPUMEpe PacTsKEHUs
PE3UHOBOTO KIyTa.

Pazgen 3. MoJiekyasipHasi pu3uka u TEepMOAMHAMHUKA

Tema 1. Ocrogbt MONEKYNAPHO-KUHEMUUECKOU meopul

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETHYECKOW TEOpUH W MX OIBITHOE oOocHOBaHME. bpoyHoBckoe
nBiwkenue. Jnddysus. Xapakrep NBIKEHUS M B3aUMOJCIHCTBHUS YacTHIl BellecTBa. MoOJENU CTPOCHUs Ia3oB,
JKUAKOCTEH U TBEPBIX TNl U 00BCHEHNE CBOKCTB BEUIECTBA HA OCHOBE 3TUX MOojieNiell. Macca u pazMepbl MOJIEKYII.
KonuuectBo Bemecta. [locrosinHas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana temneparyp Llenscus.

Monens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETHYECKOI TEOpUH HICalbHOTO Tasa.
AOGcomoTHas TeMIiepaTypa Kak Mepa cpeJHel KMHeTHYeCKOW 3HEpIHH TEIUIOBOTO ABMKEHHs 4acTHIl rasza. lllkama
temreparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon Jansrona. M3onpouecch B
HieaJbHOM ra3e C IMOCTOSHHBIM KOJIMYEeCTBOM BellecTBa. I'padudeckoe mpencTaBieHHe H30IPOLECCOB: H30TEpPMa,
n30xopa, nzobdapa.

TexHn4eckue ycTpoHcTBa M NPAaKTHIECKOE IPUMEHEHHE: TEPMOMETP, 6apoMeTp.

Jlemoncmpayuu

OnbITH, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu MOJEKYNT OpPraHWYECKUX
COEMHEHUI.

OmnbiThl O U QY3UH KUAKOCTEH 1 ra3oB.

Mopens OpOYHOBCKOTO JIBHKEHUSI.

Mopens onbrta lTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIECTBOBAHNE MEKMOJIEKYISIPHOTO B3aUMOEHCTBUSI.

Moiens, HIUTIOCTPUPYIOIIAs IPUPOAY IABJICHHUS ra3a Ha CTCHKH COCyIa.

OnBITH, HIUTIOCTPUPYIOMINE YPAaBHEHUE COCTOSIHHS UICATBHOTO r'a3a, N30IPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamopHuie pabomoi

Omnpenenenne Macchl BO3yXa B KIaCCHOM KOMHATe HAa OCHOBE M3MEpEHHH 00bEMa KOMHATHI, TaBJICHUS U
TEMIIEPATYPhI BO3/1yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXTy TapaMeTpaMH COCTOSIHUS pa3peKEHHOTO rasa.

Tema 2. Ocnoévl mepmoounamuku

TepmomuHaMudeckass CUcTeMa. BHYyTpeHHSS SHEprus TEepMOAWHAMHYECKOH CHCTEMBI W CIIOCOOBI &
n3MeHeHns. KonmdecTBo TemioTsl W paboTa. BHyTpeHHsE 3HEprus OJHOATOMHOTO HICANBHOTO Tra3a. Buasl



TEeIIoNepeady: TEMIONPOBOIHOCTh, KOHBEKLHUS, H3ITydeHHE. YIeNbHas TEIUIOEMKOCTh BemecTBa. KosmuecTBo
TETIOTHI IIPY TEIUIONepeiaye.

[lonsiTue 00 agmabatHoM mporecce. IlepBbIii 3aKOH TEepMOIMHAMHKH. [IpHMEHEHHE IEepBOro 3aKOHA
TEepMOJMHAMUKH K n3orpoueccaM. [ papudeckas nHTepperanus padoThI rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTHMOCTh IPOIIECCOB B IPUPOJIE.

TermmoBele MamuHEL. [IpuHIMIBT AEHCTBHA TEIDIOBHIX MamuH. [IpeoOpa3oBaHWs SHEPTHH B TEIDIOBBIX
mammHaxX. Koaddunuent nonesnoro aeiictus temioBoit Mammeel. [ukn Kapao u ero koad¢duument nonesnoro
JEUCTBHA. DKOJIOTHYECKHE TPOOIEMBI TEIIOIHEPT ETHKH.

TexHn4eckre ycTpoicTBa M NPAKTUYECKOE NPUMEHEHHE: JBUTATEIh BHYTPEHHETO CrOpaHHs, OBITOBOM
XOJIOAUIbHUK, KOHIUIOHED.

JHemoncmpayuu

V3MeHeHNe BHYTpEHHEH JSHEpPTHMH Tella TPH COBEPUICHHH pPAaOOTHI: BBUIET NMPOOKH U3 OYTBIIKH IOJ
JISWCTBHEM C)KaTOTo BO3/yXa, HarpeBaHue 3(upa B JIATYHHOH TpYOKe MyTEM TpeHUs! (BUICOJCMOHCTPALHS).

V3MeHeHre BHYTpEHHEH SHEpTUHU (TeMIIepaTyphl) Tea MpH Teruionepeaade.

OnpIT 10 agrabaTHOMY PacCIIMPEHUIO BO3IyXa (OIBIT C BO3ILYITHHIM OTHUBOM).

Mozenu mapoBoii TypOUHBI, ABUTATENs BHYTPEHHETO CTOPAHHS, PEAKTUBHOTO ABHTATENS.

Yuenuuecxuil sxcnepumenm, nabopamopnuvie pabomul

W3mepenne ynenpHOH TeTII0EMKOCTH.

Tema 3. Azpezammnsvie cocmoanun eeujecmea. Pazosvie nepexoovl

[MapooOpa3oBanue u KoHAeHcanus. VcmapeHwe W KumeHue. AOCOMIOTHAasS W OTHOCHTEIbHAs BIAXKHOCTH
Bo3nyxa. HachlmeHHbI map. YenbHas TeIOoTa HapooOpa3oBaHHs. 3aBUCHMOCTb TEMIIEpATypbl KHIICHHS OT
JIaBIICHNS.

Teépmoe Teno. Kpucrammuueckue u amMopdHbie Teiia. AHHU30TPOINUS CBOHCTB KpHCTawioB. JKuiakue
kpuctawsl. CoBpeMeHHBIe Marepuaibl. [lnaBieHMe W KpUCTaUIM3alUs. YJAedbHas TemoTa IJIaBJICHHS.
CyOnmmarus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue yCTpOHCTBA M NPAaKTUUYECKOE IPUMEHEHHE: THIPOMETpP M IICUXPOMETp, KaJlopuMeTp,
TCXHOJIOTMU MOJIYYCHHUSI COBPEMCHHBIX MAaTE€pHUaIOB, B TOM YHCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOT'UU.

Jemoncmpayuu

CBolicTBa HACHIIIICHHBIX MAPOB.

Kuneunne IpyU TOHMKCHHOM JIaBJICHUU.

Crnioco0b!I H3MEpEeHHs BIAXKHOCTH.

Habmronenne HarpeBaHus ¥ IUIABJICHHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMoHCTpanysi KpUCTalIOB.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

W3mepenne OTHOCUTENBEHON BIIQ)KHOCTH BO3yXa.

Pa3nen 4. diexkTpoanHaMuKa

Tema 1. nexkmpocmamuka

DnexTpu3anys Tel. DISKTPUIeCKui 3apsia. J[Ba Bua sIreKTpudecKux 3apsaaoB. [IpoBOTHUKY, AUANEKTPHKH
U TIOJIYTIPOBOAHMKH. 3aKOH COXPAaHEHHUS DJIEKTPUIECKOTO 3apsa.

Bzaumoneticteue 3apspoB. 3akoH Kysnona. TodeuHbld SieKTpUYECKWH 3apsii. DIEKTPUUECKOE TOJe.
Hanpsox€HHOCTE 3itekTprdeckoro moist. [IpHHINN cymepno3nuiiuy SIeKTPHISCKUX mojiei. JIMHUN HanpspKEHHOCTH
AIEKTPUYECKOTO TOJIS.

Pabora cun anekrpoctarndeckoro noist. [lorennuan. Paznocts moreHnuanos. [IpoBOTHUKY U OUAIEKTPUKT
B 3JIEKTPOCTATHYECKOM ToJIe. J{naneKTpryecKas IpOHUIaeMOCTb.

OnexTpoéMkocTb. KoHnneHcatop. OaeKTpOEMKOCTb IIOCKOTO KOHAEHCATOpa. OHEPrusl 3apsyKEHHOTO
KOHJIEHCaTOopa.

TexHHUECKHe yCTPOHUCTBA W MPAKTUIECKOE MPHUMEHEHHE: HIIEKTPOCKOII, IIEKTPOMETP, SICKTPOCTaTHIECKAs
3aIlInTa, 3a3eMJICHHE 3JIEKTPOIPHOOPOB, KOHJIEHCATOP, KOIMPOBAJIBHBIH anmapar, CTpYHHbIH IPUHTEP.

Jlemoncmpayuu

YeTpolCTBO U IPUHLIMIL JEUCTBUSI SJIEKTPOMETPA.

B3anmogzelicTBue HadIeKTPU30BaHHBIX TEJ.

DIEKTPUYECKOE TOJIEC 3apsHKEHHBIX TEIL.

IIpOBOHUKH B 3IEKTPOCTATUIECKOM IIOJIE.

DneKTpocTaTHYeCKasl 3alTa.

JIM3IEKTPUKH B AIEKTPOCTATHYCCKOM TIOJIE.

3aBHCHUMOCTH ANMEKTPOEMKOCTH IIIIOCKOTO KOHJIEHCATOpa OT IUIONIAN IUIACTHH, PACCTOSHUS MEXy HUMH H
JTURIICKTPUIECKON MTPOHUIIAEMOCTH.



OHeprus 3apsHKEHHOT0 KOHJEHCATOPA.

Yyenuueckuii sxcnepumenm, nabopamophvie pabomoi

M3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii Inekmpuueckuii mox. Toku 6 paznuunpix cpeoax

ONeKTpUdecKnii TOK. YCJIOBUS CYIIECTBOBAHUS DICKTPUYECKOTO ToKa. Mcrounmkm Toka. Cmia ToKa.
IlocTosIHHBIH TOK.

Hanpsxenue. 3akon OMa A7s y4acTKa Lemu.

DNEeKTpUIECKOe COMPOTHBIICHHE. Y IeT-HOE COMPOTUBIICHNE BemlecTBa. [locienoBaTenpHOe, MapauielbHOe,
CMeIIaHHOE COCTUHEHNE TIPOBOTHNKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoymnsi—JIenna. MoImHOCTb 3J€KTPUYECKOTO TOKA.

ONeKTpOJBMKYIAs CUIa M BHYTPEHHEE CONpPOTHUBICHHE MCTOYHHMKA Toka. 3akoH Owa I MOJHOM
(3aMKHYTOH) 31eKTpHUecKoi rernn. KopoTkoe 3aMbIKaHue.

OJeKTpOHHAas MPOBOAUMOCTD TBEPIBIX METAJUIOB. 3aBHCUMOCTh COIIPOTUBIICHUS METAJUIOB OT TEMIEPATYphI.
CBepXIIpPOBOIUMOCTb.

OnexTpudecKuii TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

IomynpoBoxauku. COOCTBEHHAs M MMPHMECHAsI IPOBOAMMOCTD MTOYTIPOBOIHUKOB. CBOMCTBA P—N-TIepexoa.
ITonmympoBOIHHKOBEIE TPUOOPHI.

ONEeKTpUYeCKHii TOK B pPacTBOpPaxX M pacIUiaBaX OJIEKTPOIUTOB. ODIEKTPOIUTHYECKAS TUCCOIHAIS.
DNEKTPOIH3.

OnexTpuueckuil Tok B razax. CaMOCTOATENBHBIN U HECAMOCTOSTENbHBIHN pa3pan. Monnaus. [1nazma.

TexHHUeCKue yCTPOUCTBA U MIPAKTUYECKOE MPHUMEHEHHE: aMIIepMETp, BOIBTMETP, PEOCTaT, HCTOUHUKH TOKA,
3JIEKTPOHArpPEeBaTENbHBIE TMPUOOPHI, AIEKTPOOCBETUTEIBHBIC MPHOOPH, TEPMOMETP COIPOTHUBICHHUS, BaKYyMHBIN
JIOJT, TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBII MO, TAIbBAaHUKA.

Hemoncmpayuu

W3mepeHne criibl TOKa U HAIPSHKCHUS.

3aBHCUMOCTH CONPOTUBIICHUS IIIUTHHIPHICCKIX IIPOBOAHAKOB OT JIJTHHBIL, TUTOIIAAH TOTIEPEIHOTO CCUCHUS 1
MaTepHaia.

CMer1aHHOE COeIMHEHHE POBOHUKOB.

[Ipsmoe u3MepeHue AIIEKTPOABIDKYIIEH cuitbl. KopoTKoe 3aMBIKaHUE TaJbBAHHICCKOTO JIEMEHTa M OIICHKA
BHYTPEHHET'O0 COITPOTUBJICHU.

3aBHCUMOCTE COIIPOTUBJICHUA METAJJIOB OT TEMIICPATYPHI.

[IpoBOANMOCTE IEKTPOIHUTOB.

HckpoBoii pa3psia v IpOBOAMMOCTE BO3AyXa.

ORHOCTOPOHHSS MPOBOAUMOCTD AUOJA.

Yuenuueckui sxcnepumenm, nabopamoprule pabomoi

W3ydeHne cMEIaHHOTO COSINHEHHS PE3UCTOPOB.

I/I3MepeHHe 3HeKTpO}IBPI)I(yH_[eI>'I CHJIbI UICTOYHHKA TOKA U €TI0 BHYTPECHHETO COMPOTUBJICHUS.

Habmonenue snextpomnusa.

Me:xnpeamMeTHble CBA3U

W3yuenune kypca ¢usukua 0a3oBoro ypoBHs B 10 Kigacce OCYIIECTBISCTCS C YYETOM COAEPKATEIBHBIX
MEXKIPEAMETHBIX CBSI3EH C KypCaMu MaTEMaTUKHU, 6I/IOHOFI/II/I, XUMHUH, reorpa(bm/l U TEXHOJIOTHUHU.

Meosicnpeomemnvie nonamus, CBI3aHHBIE C W3YYEHHEM METOIOB HAYYHOTO IO3HAHUS: SBICHUE, HAYYHBIH
(hakT, THmoTesa, Qu3MUYecKas BEIWYMHA, 3aKOH, TEOpHUs, HAONIOJCHUE, IKCIEPHMEHT, MOJCIHPOBAHHUE, MOJECIb,
HU3MEpEeHHe.

Mamemamuxa: pemicHHe CUCTEMBl YPAaBHCHHM, JIMHEHAs (QyHKIMS, mapabona, rumepOoina, ux TpapuKu u
CBOMCTBA, TPUTOHOMETPUUECKHE (YHKIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHIECKOE
TOKIECTBO, BEKTOPHI M X MPOEKIINH Ha OCH KOOPAHMHAT, CII0KEHUE BEKTOPOB.

Buonozus: MexaHMYECKOe MBIDKEHWE B KHMBOH mpupone, Iuddys3us, ocMoc, TEmI000MEH >KHUBBIX
OpPTaHU3MOB (BHIBI TEILIONIEPEIauH, TEIUIOBOE PABHOBECHE), AIEKTPUUECKHE SIBIICHUS B )KHBOW IPHPOJIE.

Xumus: TACKPETHOE CTPOCHHUE BEUIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBAa, MOJISIPHAs Macca,
TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEH M Ta30B, JIEKTPUUECKHE CBOICTBA METAJIOB, 3JIEKTPOJIUTHYECKAs
JTUCCOIIMAITHUS, TaIbBAaHHUKA.

Teoepaghus: BIaXHOCTD BO3AyXa, BETPHI, 0ApOMETp, TEPMOMET.

Texnonozus: mpeoOpa3oBaHWE [BIKEHHI C HCIONB30BAaHHEM MEXAHW3MOB, y4YE€T TpEHHS B TEXHUKE,
TMOAINHWITHAKH, UCIIOJIb30BAHNE 3aKOHA COXPAaHCHUA MMITyJIbCa B TCXHHUKE (paKeTa, BOIIOMéT u )IpyFI/Ie), JABUTATCIIb
BHYTPCHHETO CrOpaHWs, MapoBas TypOWHA, OBITOBON XOJOIWIBHHK, KOHIUIIMOHEP, TEXHOJIOTUH IOyYCHHUS
COBPEMEHHBIX MAaTEpHaloOB, B TOM YHCJIe HAHOMATEPHAJOB, U HAHOTEXHOJOTHH, 3JCKTPOCTAaTHUYECKas 3alluTa,
3a3eMJICHHE  DJIEKTPONpPHOOPOB,  KCEPOKC, CTPYHHBIH  NPHHTEP, DJIEKTPOHArpeBaTelbHBIE  IPHUOOPHI,
JJIEKTPOOCBETHTEIILHBIE IPUOOPHI, FAJIbBAHUKA.



11 KJIIACC

Pa3gen 4. DaekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmMpoMazHUmMHAA UHOYKUUA

IlocTrosiHHBIE MarHuUThHl. B3anMojeiicTBUE TOCTOSHHBIX MarHuTOB. MarHuTHoe mnose. BexkTop MarHuTHOU
uHAYKUMM. IlpuHOMO cynepno3uuuyd MarHuTHeIX nojdei. JIuHuu MarHutHOM wHAykuuu. KapTuHa nuHMiA
MAarHMUTHOM MHTYKIIUH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe nojie IpoBOJHUKA ¢ TOKOM. KapThHa NMHUNA WHAYKIIMA MarHUTHOTO MOJIS JUIMHHOTO MPSAMOTO
MPOBOTHUKA WM 3aMKHYTOTO KOJBIIEBOTO IPOBOAHWKA, KaTymKH ¢ TokoM. Omeir Dpcrema. B3ammopelicTue
IIPOBOJHHUKOB C TOKOM.

Cuna Ammnepa, e€ MOAYJb U HaIlpaBlIEHUE.

Cuna Jlopenmna, e€ Moaynp M HampasiieHHe. [[BIDKeHHE 3apsHKCHHOW YaCTHIBI B OJHOPOIHOM MarHUTHOM
nosie. Pabota cmter JlopeHtia.

SIBneHue AEeKTPOMArHUTHOW MHIYKIUU. [I0TOK BEeKTOpa MarHUTHOW MHIYKUIWHU. DIEKTPOABUXKYIIAs CUiIa
WHAYKIHUH. 3aKOH 3JIEKTPOMAarHuTHOU nHAykimuu Papases.

BuxpeBoe anekTpuueckoe moje. DNEKTPOABMKYIIAas CHUia HHAYKIMM B IPOBOJHHUKE, JABIXKYIIEMCS
MOCTYyNaTeNbHO B OJHOPOJHOM MarHUTHOM TIOJIE.

IIpasuino JleHna.

MNHayKTUBHOCTE. SIBIEHUE CAMOMHAYKIUHU. DIAEKTPOABMKYIIASI CUJIa CAMOMHAYKLIHH.

DHeprus MarHUTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpoOWCTBa M MPAKTUYECKOE MPUMEHEHHE: IOCTOSHHBIE MAarHUThl, 3JIEKTPOMArHUTHI,
3JIEKTPOABUTaTENb, YCKOPUTEIN HIEMEHTAPHBIX YaCTHL, HHAYKLIMOHHAS M1€Yb.

JHemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM IOJIEM.

JIuHUY UHIYKITUY MarHUTHOTO TTOJIS.

B3aumoseiicTBue 1ByX MIPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuinbl JIopeHI1a Ha HOHBI JEKTPOIMUTA.

SIBJeHME AIEKTPOMArHUTHOM WHIYKIIHH.

IIpasuiio JleHna.

3aBUCUMOCTD 3JIEKTPOJIBIKYILEH CHIIbI HHAYKIUH OT CKOPOCTH U3MEHEHHSI MarHUTHOI'O IOTOKA.

SIBieHre CaMOMHTYKITUY.

Yuenuuecxuii sxcnepumenm, aabopamophuvie pabomoi

M3yyeHne MarHuTHOTO MOJISl KATYILIKH ¢ TOKOM.

UccnenoBanue nedcTBUS NOCTOSHHOTO MarHUTa Ha PaAMKY € TOKOM.

UccnenoBanue siBICHUS DIEKTPOMArHUTHOM WHAYKITHH.

Paznen 5. Kose0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHummble Koa1eoanus

Konebatenbnas cuctema. CB0oOOIHBIE MexaHWdeckue KoyiebaHus. ['apmonmueckune konebanus. Ilepuon,
4acToTa, amIuiuTyaa u (asza koneGanmii. I[IpyXMHHBIH MasTHUK. MaTeMaTHYeCKUil MasTHUK. YpaBHEHHE
TrapMOHUYECKUX KoyeOanuil. [IpeBparienue SHEPTUU IPU rapMOHHICCKUX KOJICOaHHSIX.

Konebarenpubiii koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHWS B HICAIFHOM KOJEOATEIHHOM
KOHTYpe. AHAJIOTHS MEXIy MEXaHWYECKUMHU U IJICKTPOMAarHUTHBIMH KosieOaHusmu. @opmyna TomcoHa. 3akoH
COXpPaHCHHS YHEPTUU B HICATHLHOM KOJIeOATEIIbHOM KOHTYpE.

IIpencraBnenne o 3aTyxaommx KojcOaHWsX. BBIHYXICHHbIE MeXaHHUeCKUe KoyeOanus. PesoHaHc.
BriHYXI€eHHBIE DJIEKTPOMArHUTHBIE KOJIeOaHUSI.

Ilepemennbiii Tok. CHUHYyCOUJANBHBIN NepeMEHHbIA TOK. MOIIHOCTh NEPEMEHHOT0 TOKA. AMIUIUTYJIHOE U
JIeHCTBYIOILIeE 3HAUEHHUE CUJIbl TOKA U HANPSDKEHUSL.

Tpanchopmarop. [IponsBoacTBo, nepenada u MOTpedICHNE IEKTPUIESCKON SJHEPTHH. DKOJIOTHIECKIE PUCKU
MIPY TIPOU3BOJICTBE JIEKTPOIHEPTHUU. KynbTypa UCTIONh30BaHUS dJIEKTPOIHEPTHHU B TIOBCETHEBHOM KU3HHU.

TexHuyeckue ycTpoHWCTBa U MPAKTUYECKOE NMPUMEHEHHE: DJIEKTPUUYECKUN 3BOHOK, T€HEPATOP MEPEMEHHOTrO
TOKa, JIMHUY 3JIeKTpoIiepeaad.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoeOaTeIbHOM CUCTEMBI (TIPYKUHHBIH WIH MAaTEeMaTHYCCKUI MasSTHHK).

HabmroneHue 3atyxaronmx KojacOaHHi.



HccnenoBanue CBOMCTB BRIHYKICHHBIX KOJICOAHU.

Hab6mronenne pe3onanca.

CBOOO/IHBIC AIIEKTPOMArHUTHEIC KOJICOAHUS.

OcumiorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKAa M HAalpsDKEHUS OT BPEMEHHM) Ui DJIEKTPOMAarHUTHBIX
KoJIeOaHUH.

Pe3onanc npu mocieoBaTeI-HOM COSAMHEHUN PE3UCTOPA, KATYIIKH HHAYKTHBHOCTH U KOHICHCATOPA.

Mopenb TUHUYN 3TIEKTpOTepeIayn.

Yuenuueckui sxcnepumenm, nabopamopHuie pabomsi

HccrnenoBanne 3aBUCUMOCTH MIEPHO/IAa MAJIBIX KOJICOaHUH Tpy3a Ha HUTH OT JJIMHEI HUTH U MaccChl Ipy3a.

HccnenoBanue nepeMeHHOIO TOKa B LEMM U3 MOCIEJOBATENBHO COSIMHEHHBIX KOHAEHCATOpPa, KaTyUIKU U
pesucropa.

Tema 2. MexanuuecKkue u 371eKmMpoMazHuUmMHble 60THbL

Mexannueckue BOJHBL, yCI0BUs pacnpocTpaHeHusd. I[lepuoa. CkopocTs pacpoCTpaHEHUs U AJIHHA BOJHBIL.
ITonepeunsle u MpoAOILHBIC BOJTHEL. HTephepeHIys 1 TupaKius MEXaHHICCKUX BOJTH.

3Byk. Cropocts 3ByKa. [ poMkocTh 3ByKa. Bricota Tona. TemMOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJIHBL. YCIIOBHS W3JIY4EHHS OJJIEKTPOMArHUTHBIX BOJNH. B3amMHas opueHTAIus
BekTopoB E, B, V B anexkrpomarauTHoi BosHE. CBOMCTBA AIEKTPOMATHUTHBIX BOJH: OTpa)KEHUE, MPEIOMIICHUE,
noJsIpu3anus, gudpaxmus, naTeppepeHnus. CKOpoCcTh MEKTPOMATHUTHBIX BOJH.

[ITkaxa aeKTpOMarHUTHEIX BOJH. [IpuMeHeHNE STIEKTPOMAaTrHUTHBIX BOJIH B TEXHUKE U OBITY.

ITpuHIMIBI paguoOCBA3U U TeNneBUACHU. Pagronokanus.

ONeKTPOMarHUTHOE 3arpsi3HEHUE OKpY KaroIliei cpebl.

TexHUUECKHEe YCTPOHCTBA W IIPAKTHYSCKOE MPUMEHEHHE: MY3BIKaJbHBIC WHCTPYMEHTHI, YIbTPa3BYKOBas
JIMarHOCTHKA B TEXHUKE U MEIMLMHE, pajap, paauoNpUEMHHUK, TEIEeBU30D, aHTeHHa, Teaedon, CBU-mneus.

Hemoncmpayuu

O0pa3oBaHUe U PACIPOCTPAHEHHUE ITOTIEPEUYHBIX U POIOIBHBIX BOJH.

Komebumommeecst Teo kak HCTOYHUK 3BYKA.

HaGumonenue oTpakeHus U MPEIoMIICHUS] MEXaHMYEeCKUX BOJIH.

HaGmonenue unrepdepeHunn U qudpakini MEXaHUIeCKUX BOJIH.

3BYKOBOMW PE30HAHC.

HabnroeHue cBs3u TPOMKOCTH 3BYKa M BHICOTHI TOHA C aMILIUTYIOM U 4aCTOTON KOJICOAHHIA.

HccrnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXeHHeE, MpENOMJICHHE, MoJisipu3aius, nudpakmus,
HHTEp(EepEHITHS.

Tema 3. Onmuxa

I'eomeTtpuueckas ontuka. IlpsMonuHeiiHoe pacnpocTpaHeHue cBeTa B OAHOpojaHON cpene. Jlyu csera.
Toue4yHblii ICTOYHMK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTPaXKeHHS cBeTa. [locTpoeHne H300pakeHUH B TUIOCKOM 3epKalle.

[Ipenomienne cBeta. 3aKoHBI MpeEIOMIICHHsI CBeTa. AOCONIOTHBIM MOKazatenb mpelomiieHus. [lomHoe
BHYTpEHHee oTpakeHue. [IpenensHbIil yrosl HOJHOTO BHYTPEHHETO OTPAaXESHHUS.

Hucriepcus ceera. CIIoXHBIN cocTaB Oenmoro cBeta. LIBer.

CoGwuparoniyie u pacceuBaronre JHUH3bL. ToHKas auH3a. DOKYCHOE PAacCTOSIHUE U ONTHYECKasi CHIa TOHKON
muH3bl. IlocTpoeHne wu3o0pakeHMH B COOMpAONMX M pacceMBaIOMMX JiMH3aX. PopMmyrna TOHKON JIMH3BL
YBenuueHnue, 1aBaeMoe JIMH30H.

[Ipenensr MPUMEHIMOCTH T€OMETPHYCSCKON OTITHKH.

BomnnoBas ontuka. MHTepdepenius ceera. KorepeHTHBIE HCTOUHUKH. Y CIIOBHS HAOMIOACHN ST MAKCUMYMOB U
MUHHMYMOB B HHTEp()EPCHIIMOHHON KapTHHE OT ABYX CHH(pA3HBIX KOTEPCHTHBIX HCTOYHHUKOB.

Hudpakius cera. JudpakiuonHas pemérka. Y cIoBre HaONIOICHHS TJIABHBIX MAKCUMYMOB IPH M ICHUN
MOHOXPOMAaTHYECKOTO CBETA HA AU(PPAKIIOHHYIO PEIIETKY.

Tlonsipuzanus ceera.

TexHuueckue yCTpOHCTBa W TNPAKTHYSCKOE MPUMEHEHHE: OYKH, Jyma, (oToammapar, MpOCKIIHOHHEII
ammapar, MEKPOCKOII, TEIeCKOTI, BOJIOKOHHAS ONTHKA, TU(PPAKINOHHAS PEIIETKA, MOISPOHI.

Jlemoncmpayuu

[psamonuHeitHOE pacpoCTpaHeHHE, OTPAKEHUE U TIpeIOMIIeHHE cBeTa. ONTHYeCKHe TPHOOPHI.

ITonnoe BHyTpeHHEe oTpaxeHnue. MoJienb cBeToBOa.

HccnenoBanme CBOWCTB M300paXeHUH B TMH3AX.

Mopenu MUKpOCKONa, TEIECKOMNa.

Habmonenne narepdepeHunu ceeTa.

Hab6monenne nudpakuuu creta.

HaGmonenue nucnepcun cBera.

ITonyuenue cnekTpa ¢ HOMOIIBLIO TPU3MBIL.



ITony4enue criekTpa ¢ MOMOIIbI0 AUPPAKIIMOHHON PEIIETKH.
Hab6mronenne nossipu3aluy cBeTa.

Yuenuueckuu sxcnepumenm, rabopamopHvie pabomol
M3mepenune nokaszaTens MpeoMIICHHUS CTeKIIa.
HccrnenoBanme CBOMCTB M300paXCHUH B TMH3AX.
Habmonenne nucnepcun cBeTa.

Paznen 6. OcHOBBI clIENMAJILHOM TEOPHUH OTHOCUTEILHOCTH
I'paHnLBl NIPUMEHUMOCTH KJIacCHYECKOM MexaHUKHU. [locTynaTsl cHEUalbHOM TEOPHUHM OTHOCUTEIBHOCTHU:
WHBAPHAHTHOCTH MOJYJISI CKOPOCTH CBETA B BaKyyMe, IIPHHIMIT OTHOCUTEILHOCTH DHWHINTEHHA.
OTHOCHUTENBHOCTb OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKpAIllEHUE JINHBI.
OHEPrusi ¥ IMITYJIbC PEIATHBUCTCKON YaCTHIIBI.
CBs13b MacCCHI € 3HEPTHEH U HMITYIECOM PENATUBUCTCKON YaCTUIIBI. DHEPTHUS ITOKOSL.

Pazgen 7. KBanToBas gusznka
Tema 1. nemenmol KGAHMOBOII ONMUKU
®oronsr. ®opmyna [Inanka cBs3u 3HEPTUHN (POTOHA € €r0 YaCTOTONH. DHEPTHUSI U UMITYIBC (POTOHA.
OtkpoiTie u uccienopanue ¢Gororpdexra. Onbitel A. I'. CronetoBa. 3akonsl portoaddexra. YpaBHeHue
OunmTeitHa 1 potorddexra. «KpacHas rpanumna» GoTosddexTa.
Jasnenne cBera. OnbiTe I1. H. JleOenena.
XUMHYECKOE IEHCTBUE CBETA.
TexHHUYecKHe yCTpOKCTBA M MpPAKTHYECKOE NMpUMeHeHHe: (OTOIEMEHT, (OTONaTYHK, COHeuHast Oarapes,
CBETOIHO.
Lemoncmpayuu
®doTto3¢h ekt Ha YyCTAaHOBKE C IIMHKOBOM TIACTUHOM.
HccnenoBanue 3aK0HOB BHEIIHET0 (poTodddekra.
CBeroauon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHuio o -dacturl. [lmaHerapHas MoAenb aTtoma.
Hoctynater bopa. U3ny4enue u normomerne (GOTOHOB MPH Mepexoie aToMa ¢ OJHOTO YPOBHS SHEPTHH Ha IPYTOI.
Buns! ciektpoB. CeKTp ypoBHEH SHEPTUH aTOMa BOIOPOJIA.
BonHosble cBoiicTBa yactuil. Bonnsl ne bpoiins. KopnyckynsipHO-BOJIHOBOM Tyanu3M.
CrioHTaHHOE W BEIHYKJCHHOE U3ITyUCHHE.
TexHu4yeckne ycTpOWCTBa W MPAKTHUECKOE MPUMEHEHHWE: CHEKTPAJIbHBIA aHajdu3 (CHEeKTPOCKOM), jasep,
KBAaHTOBBII KOMIIBIOTEP.
Jlemoncmpayuu
Monens omeita Pesepdopaa.
OnpezeneHne ATHMHBI BOIHBI Ja3epa.
HabmoneHne TuHEHYaThIX CIIEKTPOB U3ITYICHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, nabopamopnvie pabomoi
Habmonenue nuHeRvaToro cexkTpa.
Tema 3. Amomnoe adpo
OKCIIEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpoeHHA sapa. OTKpBITHE pPagHOaKTUBHOCTH. ONBITHI
Pesepdopaa mo omnpeneneHnio coctaBa pajnoaKTUBHOTO W3nydeHus. CBolicTBa anbda-, 6eTa-, raMMa-u3JIydeHHUS.
BiusiHue pagroaKTHBHOCTH HA KUBBIC OPTaHU3MBEI.

OTkpbITHE IPOTOHA M HelTpoHa. HyknoHHas Mmozens sapa ['eitsen6epra—lBanenko. 3apsan supa. MaccoBoe
4qucyo sapa. M30Tonsl.

Anbga-pacnaz. DIeKTPOHHBIH W TO3UTPOHHBIH Oera-pacnan. ['amma-nziaydeHue. 3aKoH pajinOAKTHBHOTO
pacnaza.

OHeprust CBA3M HYKIJIOHOB B Aape. Sneprsie cuibl. Jledext Maccs sapa.

SAnepHble peakuuu. JleneHue U CUHTES AIED.

Snepusiit  peaktop. Tepmosimepuslii cuHTe3. [IpoOneMBl W NEPCHEKTHBHI  SACPHOH 3HEPTETHKH.
DKOJIOTHYECKHE acTIeKTHI SICPHON SHEPTETHKH.

OnemeHTapHbIe YacTHIEL. OTKpPBITHE TTO3UTPOHA.
Merto/ 16 HAOIIOEHHS ¥ PETUCTPALINY HIEMEHTAPHBIX YaCTHII.
®dynnameHTaNbHBIE B3anMoAeHcTBHs. ENMHCTBO U3ndeckoil KapTHHBI MHpA.



TexHuueckue ycTpoMcTBa M MPaKTUYECKOE NMPUMEHEHHE: JO3UMETp, KaMepa BuibcoHa, snepHbIil peakTop,
aToMHast 6oM0a.

JHemoncmpayuu

CuETYrK HOHU3UPYIOIUX YACTHII.

Yuenuueckui sxcnepumenm, nabopamopHvie pabomoi

HccrnenoBanne TpekoB 4acTHII (TI0 TOTOBBIM (POTOTpadHsIM).

Pa3gen 8. DiieMeHTBI AaCTPOHOMUM M ACTPOPU3NKHU

Oransl pa3BuTHA acTpoHOMu. [IpuKiiafHOE 1 MEPOBO33PEHUECKOE 3HAUCHNE aCTPOHOMHUH.

Bun 38é3qH0T0 Heba. Co3BE3 M, IpKHE 3BE3IBI, INTAHETHI, X BUAUMOE JABIKCHHE.

ConHeuHas cucTema.

Comane. ComHeyHast akTHBHOCTH. Mcrounmk »sHeprun ConmHma u 3BE3M. 3BE3ABI, MX OCHOBHBIE
XapaKTepUCTHKH. JlparpaMma «CHEKTPaIbHBIH KJacC — CBETHMOCTB». 3BE3ABI TIIABHOW MOCIEIOBATEIHEHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» AJs 3BE37 INIaBHOM MOCIENOBATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIe IPECTABICHUS O IPOUCXOXKACHUH U 3BoMonMK CoNHIA U 3BE3/. DTalbl )KU3HU 3BE3].

Mueunsrit [Tyte — Hama [amaxTtuka. [lomokenme m mBmxeHne Comara B ['amaktmke. TWmBI ramakTHk.
Pagnoranaktuky u kBazapbl. UEpHbIE OBIPHI B A4paxX ralaKTHUK.

Bcenennas. Pacumpenne Bcenennoii. 3akon Xa06mna. Pas0Oeranue ramaktuk. Teopust Bonbioro B3peiBa.
PennkroBoe n3nydeHue.

MacmrabHas ctpykrypa Beenennoii. MeraranakTuka.

Heperénubie mpobieMbl aCTPOHOMHHU.

Yuenuuecxue nabnooenus

HabmroneHns HeBOOPY)KEHHBIM TJIA30M C MCIOJIb30BAHHUEM KOMITBIOTEPHBIX MPUIIOKCHHHN IS OTIPEACICHUS
TIOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHblE co3Be3ausi CeBepHOro moiymapus H sSpKHe
3BE3/BL.

Habmonenus B reneckon JIyHbl, mianet, Mnegnoro [Tytu.

Obo0maiee NOBTOpeHne

Ponb (m3uKM M acTpOHOMUM B IKOHOMHYECKOH, TEXHOJIOTMYECKOH, COIMAIBLHONH M ITHYECKOH cdepax
JEATEIIFHOCTH YEeJIOBEKa, POJb M MECTO (PU3MKM M acCTPOHOMHHM B COBPEMEHHOW HaydHOH KapTHHE MHpA, POIb
¢usmueckoil Teopur B HOpMUPOBAHUHN HPEACTABICHUH O (HPU3HMUECKOI KapTHHE MHPA, MECTO (PU3NIECKON KapTHHBI
MHpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX ITPEJICTABICHUH O IPUPOJE.

MesknpeaMeTHbIE CBSI3H

Wzyuenne kypca ¢usmku 6a3oBoro ypoBHsS B 11 Kiacce ocymiecTBiseTcs C Y4ETOM COJEep KaTeIbHBIX
MEXKIPEIMETHBIX CBsI3el C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nousmus, CBI3aHHbIE ¢ U3yYCHHEM METOAOB HAayYHOTO INMO3HAHUS: SBICHHWE, HAYYHBIH
¢axT, rumoresa, Gu3NUecKas BEJUUMHA, 3aKOH, TEOpHs, HAOJIOIEHHE, SKCIIEPUMEHT, MOJCIUPOBAHKE, MOIEIb,
U3MEpPEHUE.

Mamemamuxa: pelieHre CUCTEMBbl YpaBHEHUH, TPUrOHOMETpHYeCKHe (PYHKIIMU: CHHYC, KOCUHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI U MX MPOEKIHMU HAa OCU KOOPAMHAT, CIOXKECHHE
BEKTOPOB, INPOM3BOJHBIC 3JIEMEHTApHBIX (DYHKIMH, NMPU3HAKK MOJOOMS TPEYroJILHUKOB, ONpEASIICHHE IUIOMIAH
IUIOCKUX GUryp U 00bEMa Tell.

buonoeus: snexTpuueckue SBICHUA B JKUBOW IpUPOZE, KoyieOaTenbHbIe IBIDKEHHS B JKUBOW MpPHPOJE,
OINTUYECKUE SIBIICHUSI B )KMBOM NPHUPOJIE, JEHCTBUE paluallM Ha XKUBBIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMIECKas! CTPYKTypa TBEPABIX TEN, MEXaHU3MBbl 00pa30BaHU
KPUCTAJIIMYECKON PEIIETKY, CIIEKTPAIbHBIN aHAJIN3.

leozpagus: mMarHWTHBIE MONIOCA 3€MIIHM, 3aJIe)KH MAarHUTHBIX pyJ, (OTOChEMKA 3€MHOW HOBEPXHOCTH,
npecKa3aHue 3eMIIETPACEHHH.

Texnonozus: TUHUM SJIEKTPOINEpead, T€HEPaToOp MEePEeMEHHOTO TOKa, 3JEKTPOIBUTATENb, WHIYKIIHOHHAS
nedb, pajgap, paauoNpuEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBYU-mieus, MPOEKIMOHHBIN annapaT, BOJIOKOHHAS
OITHKA, COJTHEYHas OaTapes.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IIPOI'PAMMBI IIO ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUSA

OcBoenue yueOHoro npeaMera «Dusuka» Ha ypoBHE CpefHero obmiero oOpasoBaHus (0a30BBbIH ypOBEHB)
JIOJDKHO O0ECIICUUTh JAOCTHKCHHE CICIYIONINX JTHYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
Pe3yIbTATOB.

JIMIYHOCTHBIE PE3YJIBTATBI

JluqHOCTHBIE pe3yJbTaThl OCBOEHMs yueOHOro mnpenmera «®Du3MKa» JOJDKHBI OTpaXkaTh TOTOBHOCTh M
CIOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJCTBOBAaTHCS CHOPMUPOBAHHONW BHYTPEHHEH IO3WIHEH JTHIHOCTH, CHCTEMOM
LEHHOCTHBIX OPHEHTAIMH, O3UTHBHBIX BHYTPEHHHUX YOEXICHHH, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM HEHHOCTIM
pOcCcHiCKOTO 0O0IIecTBa, pacUIMpeHHe J>KU3HEHHOTO OIbITa W OINbITa JESTEIBHOCTH B IIPOLIECCE pPeallu3aluu
OCHOBHBIX HallpaBJIEHUH BOCIIUTATEIBHOMN JEATEABHOCTH, B TOM YHUCIE B YACTH:

1) rpa:kIaHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOH MO3MIMK OO0ydYarollerocs Kak aKTHBHOTO M OTBETCTBEHHOIO UieHa
poccHiicKoro 00IecTBa;

NPUHATHE TPaJUIIMOHHBIX 00IIEUEIOBEYECKUX TyMAaHUCTHIECKUX U IEMOKPATHIECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENILHOCTh B HHTEpEcax TPaKJaHCKOTO OOILEeCcTBA, y4acTBOBaTh B
caMOyIpaBJlieHUH B 00pa3oBaTeIbHON OpraHn3alvy;

yYMEHHE B3aMMOJICHCTBOBATh C COLMAIbHBIMH HWHCTUTYTaMH B COOTBETCTBUM C HUX (QYHKIMSAMH H
Ha3HauYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHOTUYECKOT0 BOCTIMTAHMSA:

c(OpPMHPOBAHHOCTH POCCHHCKON IPakJAHCKON HICHTHYHOCTH, NAaTPHOTH3MA;

INCHHOCTHOC OTHOMICHHC K TOCYyAAapCTBEHHBIM CHUMBOJIAM, HOCTUKCHUAM pOCCHﬁCKHX y'-IéHbIX B O6J'IaCTI/I
(DM3UKY ¥ TEXHUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBE/ICHHSI;

CIIOCOOHOCTH OLICHUBATL CUTYAllUIO W NPUHUMATHL OCO3HAHHBIC PEIICHUA, OPUCHTUPYICH Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B IETEIbHOCTH yU4EHOIO;

0CO3HaHME JINYHOTO BKJIAZa B IOCTPOCHUE YCTOHUNBOTO OYyIero;

4) 3cTeTH4eCKOro BOCHUTAHUS:

3CTETHYECKOE OTHOIICHWE K MHUpY, BKIIOYAs 3CTETUKY HAyYHOTO TBOPUYECTBA, IMPUCYIIETo (HU3MUECKOM
HayKe;

5) Tpy10BOro BOCIUTAHUS:

MHTEpeC K pasiinuHbIM chepam npodecCHOHATbHON AESTEIbHOCTH, B TOM YUCIE CBSA3aHHBIM C (DU3MKOH U
TEXHHUKOH, yMEHHME COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymieidl mnpodeccMn ¥ peaan3oBHIBATH COOCTBEHHBIC
JKU3HCHHBIC IIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U caM0OOOpa30BaHHIO B 00JacTH (HU3MKH Ha MPOTSDKEHUU Beeit
JKU3HH;

6) 9K0J0TrNYeCKOro BOCIIMTAHMS:

Cc(OPMHUPOBAHHOCTh DKOJIOTHYECKOI KYJNbTYPhl, OCO3HaHHE TIJI00AJBHOIO XapakTepa 3KOJOIHMYECKUX
npooiem;

IUIAHUPOBAHKE U OCYIIECTBJIECHUE JEHCTBUI B OKpYXKarOIEd cpelle Ha OCHOBE 3HAHUSA LieNeil yCTOHUUBOro
Pa3BUTHA 4EJIOBEYECTRA;

pacHiMp€HUE OIbITa ACATCILHOCTU JKOJOTUYECKOM HaIlpaBJICHHOCTH Ha OCHOBEC HMMCIOUIUXCS 3HAHUM IO
¢usuke;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

c(hOPMHUPOBAHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHS (HU3NIECKOI
HayKU;

OCO3HaHHE IIEHHOCTH HAay4YHOH NesTeIbHOCTH, TOTOBHOCTh B Npolecce M3YUeHMs! (M3MKH OCYHIECTBISTDH
IMPOCKTHYIO U UCCIECA0BATECIIBCKYIO ACATCIIbHOCTh NHANBUAYAJIbHO U B I'PYIIIC.

METAIIPEAMETHBIE PE3YJIbTATHI



Ilo3naBaTelbHBIC YHHBEpPCATbHBIE y4eOHbIE 1elCTBUSA
Ba3zoBble 1oruveckne AeiicTBus:

CaMOCTOATENBHO (DOPMYJINPOBATH U aKTyaIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEETATh e JSSTENbHOCTH, 3aJaBaTh apaMETPhl M KPUTEPUH UX JOCTIIKCHHS;

BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B PACCMaTPUBAEMBIX (DPM3HMUYECCKUX SBICHHSAX;

pa3pabaTbiBaTh IJIaH peEIICHHs TNpoOJeMbl ¢ Y4Y6TOM aHanu3a MMEIONIUXCS MaTepHalbHBIX U
HeMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESITEIbHOCTb, OIEHUBAaTh COOTBETCTBHE PE3yJIbTATOB IIENIAM, OLICHUBATh PUCKU
MOCJIECTBUN AEATEIBHOCTY;

KOOPJWHHUPOBAaTh M BBIOIHATH PabOTy B YCJIOBHAX pEATbHOTO, BHPTYaJIbHOTO M KOMOWHHPOBAaHHOTO
B3aUMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IIPU PEIICHUH XKU3HEHHBIX MPOOIEM.

Ba3oBble ncciieqoBarebcKue J1eiicTBUA:

BJIafeTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH IOHITHSIMH M METOaMU (PU3UIECKON HAYKH;

BJIaJieTh HaBBIKAMU y4eOHO-HCCIIEIOBATEIbCKOM M TPOSKTHOW JeATeNIbHOCTH B 001acTH  (hU3UKH,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METOJIOB PELICHUs 33/1a4 (PHU3HMIECKOTO COMIEPKAHMS,
MPUMEHEHHUIO Pa3IMdHbIX METO0B TIO3HAHUS,;

BJIaJICTh BUAAMU ACATCIBHOCTU IO IMOJYUCHHIO HOBOI'O 3HAHUA, €r0 MHTEPIIPCTALlUU, npeo6pa303aH1/1}o u
NMPUMEHCHUIO B pas3IMYHbIX y‘ICGHI)IX CUTyalludX, B TOM YHUCJIC IpPU CO3JaHHUU yqe6H1>1x IIPOCKTOB B O6HaCTI/I
(hu3nky;

BBIBJIATh IPUYMHHO-CIICICTBEHHBIE CBA3M W aKTYaJM3MPOBATh 3aJady, BBIABHIATh THIOTE3Y €€ pEIICHNS,
HaXOJUTh apryMEHTHI AJIs JOKA3aTe/IbCTBA CBOMX YTBEPXKACHUN, 3a7aBaTh 1apaMETPbl U KPUTCPUU PELLIECHUS;

AQHAIM3MPOBATh IIOJYYECHHBIE B XOJE pCIICHHWS 3aJadd pe3ynbTaTbl, KPUTHYECKH OIECHHBATH HX
JOCTOBEPHOCTB, IPOTHO3UPOBATH N3MCHEHHE B HOBBIX YCIIOBHUSX;

CTaBUTh W (OPMYJIHPOBATH COOCTBCHHBIC 3a/Ja4d B 0Opa30BATE/ILHOW JACATCILHOCTH, B TOM YHCIIC MPH
U3y4eHUH QU3UKH;

JIaBaTh OIIEHKY HOBBIM CHUTYallUsIM, OLICHUBATh IIPHOOPETEHHBIN OIIBIT;

YMETH NICPECHOCUTH 3HAHUSA 11O (1)I/I3I/IKC B MPAKTUYECKYTIO 001acTh KU3BHCACATCIIBHOCTH,

YMETb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX O0JIacTeif;

BBIJIBUI'aTh HOBBIE WJIEH, TIPEUIaraTh OPUTHHAIBHBIC TTOIXO/IbI M PEIICHHS;

CTaBUTH POOJIEMBI 1 3a]1auHl, JOITYCKAIOIINE aTbTePHATUBHBIEC PEIICHHS.

Pa6ora ¢ undopmanueii:

BJIaJICTh HaBbIKAMM TIOJTYUYCHUA I/IH(bOpMaI_[I/II/I (I)I/I?)I/I‘ICCKOFO COACPIKAHUA U3 HUCTOYHHUKOB PA3HBIX THUIIOB,
CaMOCTOSATENIbHO OCYIIECTBIISATh MOWCK, aHAIN3, CUCTEMATH3alMI0 M HMHTEPIPETALMI0 MH(POPMAIMH Pa3INIHBIX
BUJIOB U (hopM IpezicTaBieHNUS;

OIIEHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

HCIIOJIb30BaTh CPEICTBA MH(YOPMAMOHHBIX U KOMMYHHKAI[HOHHBIX TEXHOJIOTHH B PELICHUH KOTHUTHBHBIX,
KOMMYHHUKAaTUBHBIX U OPTraHMU3alMOHHBIX 331a4 ¢ coOoaeHeM TpeOOBaHHI SIPrOHOMHKH, TEXHUKH O€3011acCHOCTH,
THTHEHBI, PeCypcocOepeskeHHs, IPAaBOBBIX U 3THYECKUX HOPM, HOPM MH(OPMAIIMOHHOH 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COJIEPKAaHMS B PA3IMYHBIX (popmarax ¢ yu€ToM HasHaYCHUSI HHPOPMAIUHU U
IeJIEBOI ayJUTOPHH, BEIOMpast ONTHMAIIBHYIO (JOPMY TPE/ICTABICHHS U BU3YaJIH3ALUH.

KoMMyHHKaTHBHBIE YHUBepPCAJIbHbIE yUeOHbIE IelCTBUS:

OCYLIECTBIISITH OOILIEHNE HA YPOKax (PU3MKHU U BO BHE-YPOUHOIl JIeTeIbHOCTH;

pacrno3HaBaTh MPEIIOCHUIKN KOHPIMKTHBIX CUTYalUH ¥ CMT4aTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOKO TOUKY 3PEHHMS C UCTIOIB30BAHUEM SI3bIKOBBIX CPECTB;

MOHUMATP U HCIIOJIB30BATh IPEUMYIIIECTBA KOMAaHAHON U HHANBHUIyaJIbHON pabOTHI;

BBIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX JICHCTBHH C y4€TOM OOIIMX HHTEPECOB M BO3MOXHOCTEH
Ka)KJJOT0 WIeHa KOJUIEKTHBA,;

IIpUHUMAaTh LEJIN COBMECTHOM ACATCIIBHOCTH, OPTaHU30BBIBATH W KOOPAMHHUPOBATH JleﬁCTBPISI no eé
JOCTHKEHUIO: COCTABISTh IUIAH JAEWHCTBUH, pacmpeniessiTh poid C y4ETOM MHEHHUH Y4YacTHHKOB, OOCYXIaTh
Ppe3yJIbTaThl COBMECTHOM paboTHI;

OIICHUBATHL KAa4Y€CTBO CBOCTO BKIaJa MW KaXIOro Yy4JaCTHHKa KOMaHABI B 061_[];1/1171 pe3yabTaTr 110
pa3pabOTaHHBIM KPUTEPHSIM;



npeylaraTh HOBBIC IPOEKTHI, OICHUBATH HACH C IO3WIWH HOBHM3HBI, OPUTHHAJIBHOCTH, IMPAKTHYCCKOMN
3HAYNMOCTH;

OCYILECTBIIAThH MTO3UTUBHOE CTPATETHUCCKOE MOBEACHUC B PA3IMUYHBIX CUTYAIIUSAX, IPOSIBIIATH TBOPUYCCTBO U
BOOOpakeHUe, OBITh MHUIIMATUBHBIM.

PeryasaTuBHbIe yHUBepcaIbHbIE YUeOHbIe JeiicTBUS
Camoopranu3zanus:

CaMOCTOSATENIbHO OCYLIECTBIISATh IT03HABATENbHYIO AEATEIBHOCTh B oOOJacTH (PU3MKM M acTPOHOMUH,
BBISIBIIAITH TIPOOJIEMBI, CTAaBUTH U ()OPMYITHPOBATH COOCTBEHHEIE 3a1a9H;

CaMOCTOSITENIBHO COCTAaBIATh IUIAH PEIICHUS PAacu€THBIX M KAaYeCTBEHHBIX 3aJad, IUIaH BBINOJHCHUS
MPaKTHYECKOW pabOThI C YUETOM HMEIOLINXCS PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEH U MPEATIOYTEHHH;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsM;

PacIIMPSTh PAMKH Y4eOHOT0 IpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHMH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCThH 32 PEIICHHE;

OLICHUBATh NPUOOPETEHHBIN ONBIT;

CHocoOCTBOBAThH (POPMHUPOBAHUIO U MPOSBICHUIO APYIUINH B 00JIaCTH (PU3HUKH, TOCTOSIHHO TIOBHIIIATH CBOI
00pa3oBaTebHbIIl U KyJIbTYPHBII yPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIBHBII HHTEJVIEKT:

JaBaTh OLICHKY HOBBIM CHUTYallHsM, BHOCUTH KOPPEKTHBBl B IEATEIbHOCTh, OLCHUBATH COOTBETCTBHE
Pe3yIbTaTOB LEIIM;

BJIaACTh HaBbIKAMU MMO3HaBaTEIbHOMN peq)HeKCI/II/I KaK OCO3HaHUs COBEPITACMBIX HeﬁCTBHﬁ 1 MBICIIUTEIBbHBIX
MPOLIECCOB, X PE3YJILTATOB U OCHOBAHUIA;

UCIIONIB30BATh NPUEMBI PEGIICKCHH [T OLICHKH CUTYAI[HH, BEIOOpa BEPHOTO PELICHHS;

YMETH OLICHUBATH PUCKU U CBOCBPEMCHHO IPUHUMATh PCUICHUSA 110 UX CHUKCHUIO,

[IPUHUMATH MOTUBBI U aPTYMEHTHI APYTUX IIPU aHAJIU3€ PE3YJIbTATOB AEATECILHOCTH,

NPUHUMATE ce0s1, TOHUMasi CBOM HEOCTATKH M JOCTOMHCTBA,;

NPUHUMATh MOTHBBI M apI'yMEHTBI IPYTUX IIPH aHAIM3E PE3YJIbTaTOB ACATEIEHOCTH;

MpU3HABATh CBOE MPABO U MPABO JIPYTHX Ha OIIUOKH.

B npornecce T0CTHKEHUS TMYHOCTHBIX PE3yJIETATOB OCBOCHHS POrPaMMEI O (pU3MKE I YPOBHS CPEIHETO
obmero o0pa3oBaHHs Yy OOYYArOLIMXCS COBEPIICHCTBYETCS SMOLMOHANBHBIA HHTEIUICKT, MPeINoJararomui
c(hOPMHUPOBAHHOCTE:

CaMOCO3HaHUs, BKJIIOYAIOUIET0 CIIOCOOHOCTh MOHMMAaTh CBOE OSMOLMOHAJIBHOE COCTOSIHUE, BHUJEThH
HalpaBJICHUs Pa3BUTHI COOCTBEHHOMN YIMOLMOHANBHOM cepbl, ObITh YBEPEHHBIM B cele;

CaMOpETYJIMPOBaHUS, BKJIIOYAIOLIETO0 CAaMOKOHTPOJb, YMEHHE NPHUHMMATh OTBETCTBEHHOCTh 3a CBOE
IIOBCACHHUC, CIIOCOOHOCTH aanTUPOBATECA K OMOIMOHAJIBHBIM HW3MCHCHUAM UW IPOABJIATH FI/I6KOCTB, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTIIKCHHIO LENH M YCIeXy, ONTHMH3M,
WHUIIUATUBHOCTb, YMCHUE I[eﬁCTBOBaTI) UCXO0asa U3 CBOUX BO3MO)KHOCTCI>1;

IMIIATUH, BKIIOYAIOLICH CIOCOOHOCTh NMOHMMATh 3MOLMOHAIBHOE COCTOSHHE JPYTHX, YYHTHIBATH €rO IPH
OCYIIIECTBIICHUH OOLIEHHS, CIIOCOOHOCTD K COYYBCTBHIO H COTEPEKUBAHHMIO;

COIMAJIBHBIX HAaBBIKOB, BKJIIOYAKOIIUX CIOCOOHOCTh BbICTpanBaTb OTHOLICHUA C APYTUMHU JIFOJAbBMU,
3a00THTBCS, TPOSIBIISITH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xoHmy oOyuenus B 10 kiacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh
c(OPMHUPOBAHHOCTH Y 0OYUAIOIIMXCS yMEHHH:

JIEMOHCTPHPOBATh HAa NMPHUMEPAxX Pojb U MecTO (pU3WKK B (OPMHPOBAHUH COBPEMEHHON HayIHOH KapTHHBI
MUpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTUUECKOH IEATENBHOCTH JIIOJEH;

YUUTBHIBATh T'PAHUIBI IPUMEHEHHS M3YYEHHBIX (PU3MUECKHX MoJieNiel: MaTepuaibHas TOYKa, HHepIHaIbHas
cuctema oTcuéra, abCONIOTHO TBEPJIOE TEIO, MAeaIbHBINA ra3, MOJIEIH CTPOCHUS Ta30B, XKUJAKOCTEH W TBEPIBIX TET,
TOYCYHBIN SNIEKTPUIECKUN 3apsa/] IPH PEeIICHUN GU3UUECKUX 3a]ad;

pacriozHaBaTh (HU3MUYECKHEe SBICHHS (TIPOLECCH) M OOBSCHATH WX Ha OCHOBE 3aKOHOB MEXaHHUKH,
MOJIEKYJISIPHO-KMHETHYECKON TEOPUH CTPOEHUS BELIECTBA U AJIEKTPOJUHAMUKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE
MPSAMOJIMHEWHOE JBIDKEHHUE, CBOOOJHOE MAJCHUE T, ABIDKCHUE 0 OKPYXHOCTH, HHEPIHS, B3aUMOJCHCTBUE Tel,



muddy3ns, OpOyHOBCKOE NBIKEHUE, CTPOCHHUE )KUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00BhEMa TeJ MPH HarpeBaHUH
(oxmakaeHWn), TEIUIOBOE paBHOBECHE, WCIApeHHEe, KOHACHCANWs, IUIaBIICHWE, KPUCTAJUTU3AIN, KHIICHHUE,
BJI&XKHOCTh BO3/yXa, IOBBIIICHUE JaBJICHHUS Ta3a IPH €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIY
napaMeTpaMy COCTOSIHUSI I'a3a B M30IIPOLIEccax, JJISKTPU3ALUs Tell, B3aUMOAEHCTBUE 3apsiJIOB;

ONMCHIBATh MEXaHWYECKOE JBIKCHHE, WCIONB3YyS (U3NYeCKHe BEJIMYMHBI: KOOpAWHATA, IIYTh,
nepeMeIeHne, CKOpoCcTh, YCKOpeHHe, Macca Tella, CHIIA, UMIYJIbC Tela, KHHeTH4ecKas SHepTrHs, MOTeHIHAIbHAS
9HEprusi, MeXaHnuecKkass padoTa, MEXaHHM4YecKas MOIIHOCTh; NPH OMHMCAHWHU MPAaBHWIILHO TPAKTOBATh (PU3MUYECKUI
CMBICIT HCIIOJIB3YEMBIX BEIMYHMH, WX OOO3HAYCHHS M EIWHUIIBI, HaXOAUTh (HOPMYIBI, CBS3BIBAIOIIHE TAHHYIO
(hM3MIECKYI0 BETMYNHY C IPYTHMHU BEIIMIHHAM,

OIUCHIBATh M3YYEHHBIE TECIUIOBBIE CBOMCTBA TEN M TEIIOBBIC SIBJICHHUS, UCIONB3Ys (PU3NUECKHE BEINYUHBIL:
JaBJiCHWE Ta3a, TeMIeparypa, CpelHss KHHETHYeCKash OJHEPrus XaoTHYEeCKOro JIBIDKCHHS  MOJIEKYII,
CpeIHEKBAIPaTHIHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHA dHEprus, paboTa rasza, koddduiment
MOJIC3HOTO JICHCTBHSI TCIUIOBOI'O JBHTAaTeNs; TNPH ONMCAHUM MPABWIBHO TPaKTOBaTh (U3UYECKUNH CMBICT
UCIIOJIb3YEMBIX BEIMYUH, UX 0003HAUCHUS U CIUHHILI, HAXOIUTHh (DOPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DU3HYCCKYIO
BEJIMYHMHY C APYTUMH BEITHINHAM;

ONMCHIBATh W3YUYCHHBIC OJIIEKTPUYCCKHE CBOWCTBA BEIIECTBA W DJICKTPHUYECKHE SBICHHUS (IIPOIECCHI),
HCIIOJIb3YS (I)I/ISI/I‘-ICCKI/IC BCJIMYUHBI: 3J'ICKTpI/I'~IeCKI/II‘/II 3apsna, SJICKTPHUICCKOC OJIC, HaHpSDKéHHOCTI) I10J1s, IMOTCHIHUAI,
Pa3HOCTh MOTCHIMAIOB; MPH OMHCAHWU NMPABWIBHO TPAKTOBATh (PU3MUYCCKUNA CMBICT HCIIONB3YEMBIX BEIMYMH, UX
0003HaUCHUA W EIWHUIBI, YKa3blBaTh (DOPMYIBI, CBA3BIBAIOIINE NAHHYI (DU3MYCCKYIO BEIHYUHY C APYTHMHA
BCIIMYMHAMU,

AHaJIU3UPOBaATh (I)I/ISI/I’-ICCKI/IC MMpOUECChl U ABJICHUSA, HUCIIOJIb3Ys (1)I/ISI/ILIGCKI/IC 3aKOHBI U TIPUHIMUIIBI: 3aKOH
BcemupHoro TsroteHus, |, Il u 111 3axonsr HetoToHa, 3aK0H cOXpaHEHHS] MEXaHUIECKOW YHEPTHH, 3aKOH COXPaHCHHUS
UMITyJIbCa, IIPUHLIUI CYIEPIIO3ULIUU CUJI, IPUHLUII PABHOIPABHs UHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-
KWHETHUYECKYIO TEOPHIO CTPOCHHMS BEILECTBA, [a30BbIE 3aKOHBI, CBS3b CPEHEH KWHETUUECKON SHEPTUH TEIIOBOTO
IBIDKCHUS MOJIEKYJT C aOCOJIOTHOM TeMIepaTypoli, IepBBIi 3aKOH TEPMOAWHAMHKH, 3aKOH COXpaHCHHS
JNEKTPUUYECKOTO 3apsiaa, 3akoH KynmoHa, TpH 3TOM pasiuyaTth CJIOBECHYIO (OpPMYyITHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BEIPAKEHUE U YCIIOBHUS (TPaHULIbI, 00JIACTH) NPUMEHHUMOCTH;

OO0BICHITL OCHOBHEIE TMIPUHIUIIBI Z[eﬁCTBHH MallluH, HpI/IGOpOB U TCXHHUYCCKUX yCT’pOﬁCTB; pa3janvaTrb
yCIIOBHA UX OE30MaCHOTO HCIIOIB30BAHMUS B IIOBCETHEBHON JKU3HHU;

BBITIOJIHATE OKCIICPUMEHTBI IO HCCJICAOBAHUIO q)I/I3I/I‘I€CKI/IX SIBJICHUM U IMMpOLECCOB € HCIOJIB30BaAaHUEM
OpSAMBIX M KOCBEHHBIX HW3MEpEeHWil, mnpu 53ToM (QopmynupoBats IpolieMy/3afady W THIOTe3y Y4eOHOTro
JKCIIEPUMEHTa, COOHMpaTh YCTAaHOBKY W3 IPEIJIOKEHHOT'O0 O0OPYIOBAaHHSA, MPOBOIUTH OMIBIT M (POPMYIHPOBATH
BEIBOJIBI;

OCYIIECTBIIATH NPAMBIC U KOCBCHHBIC U3MEPCHUA (I)I/I3I/I‘IGCKI/IX BCJIMYHWH, IIPU 3TOM BBI6I/IpaTI) ONTHUMAJILHBIN
croco0 M3MEpPEeHHS U HCIIOIH30BaTh N3BECTHBIC METOMIBI OIICHKH MOTPEIIHOCTEH H3MEPEHH;

HCCIIEIOBATh 3aBUCUMOCTH MEXKIY (PH3MYECKIMH BETMYUHAMH C UCIIONB30BAHUEM IMPSIMBIX U3MEPECHUH, IPU
ATOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYEHHON 3aBUCHMOCTH (DU3UUECKHUX BEJIUYUH B
BUJIE TaOIMII U TpaUKOB, AENaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIEOBAHNUS,

coOmomaTh mpaBmia O€30MacHOTO Tpyda ITpH TPOBEACHUH HWCCICAOBAaHUN B paMKaX y4eOHOTO
IKCIIEPUMEHTa, y4eOHO-HMCCIIEIOBATENbCKOM M MPOEKTHON NEeSTENbHOCTH C HCIOJIb30BAaHUEM HM3MEPUTEIbHBIX
YCTPOUCTB 1 1a60OPaTOPHOTO 000PYIOBAHUS;

pemaTh pacuéTHRIC 33Ja4ll C SBHO 3aJaHHON (DM3UUECKOW MOMAETBI0, MCIONB3Ys (hU3NYECKHE 3aKOHBI U
TIPUHIIAITEL, HA OCHOBE aHAJIM3a YCIOBHSA 3a/1a4d BEIOUPATh (PU3NIECKYIO MOJEIh, BRIACTATh (PU3HUSCKUC BETUINHBI
1 (HOpMyIIbI, HEOOXOAUMBIE NIJIsl €€ PeleHHs], TPOBOIUTH PACUETHI M OLIEHUBATh PEATLHOCTD MOJTYUYEHHOTO 3HAUECHHUS
(hm3MYecKoil BEMYUHEI;

peliaTh KaueCTBEHHBIC 3aJjaud: BBICTPAWBATh JIOTHYECKH HENPOTHBOPCUMBYIO IIEMOYKY PACCYKICHHHA C
OTIOpPOi Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKHE SIBICHUS;

HCII0JIB30BATh IMpPHU PCIICHUUN yqe6HI)1x 3aga4 COBPEMCHHBIC I/IHq)OpMaHI/IOHHBIe TCXHOJIOTUHN JJIA ITIOHMCKA,
CTPYKTYPHUPOBaHI, HHTEPIIPETAIMH U MPEICTABICHHS YUeOHOH 1 HaAyIHO-TIOMYIIIPHOHN MH(pOpMAIH, MOTyYCHHON’
N3 pas3JIMYHbIX UCTOYHUKOB, KPUTHUYCCKHU aHAJTIU3UPOBATH IMMOJTYyYaCMYyIO I/IH(i)OpMaHI/I}O;

MPHUBOINTH MPUMEPHI BKJIAa POCCHUCKHX M 3apyOEKHBIX YIEHBIX-(QU3UKOB B Pa3BUTHE HAYKH, OOBICHEHNE
MPOLIECCOB OKPYXKAIOILIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHUI;

UCIIOJIE30BaTh TEOPETUYECKHE 3HAHMS 0 (PM3UKE B IMOBCETHEBHOM XKHI3HH I 00ecreueHUs] 0e30MacHOCTH
npu obpamieHnn ¢ NpuOopaMy W TEXHHYECKUMH YCTPOMCTBAMH, JUISI COXPAHEHUS 37I0POBbS U COONIOIEHHUS HOPM
9KOJIOTUYECKOT'0 MTOBEJICHUS B OKpYKalOIIeH cpeie;



paboTaTh B TpymIle C BBHIIOJIHEHHEM pPAa3IMYHBIX COLMAIBHBIX POJICH, IUIAHHPOBAThH PabOTy TpYIIIHL,
PALMOHANIBHO pacIpeliesITh 00sS3aHHOCTH U IUIAHUPOBATh AEATEIFHOCTh B HECTAHAAPTHBIX CHTYaLUsX, aJeKBaTHO
OLICHUBATH BKJIAJ KAXKIOTO U3 YUYACTHUKOB TPYIIbI B PEIICHHE PACCMAaTPHBACMON MTPOOIEMBI.

K xoHmy obydenus B 11 Kilacce mpenMeTHbIC pe3yJbTaThl Ha 0a30BOM YpPOBHE OJDKHBI OTPa)kaTb
c(hOPMHUPOBAHHOCTD Y O0YJAFOITIXCS YMEHHM:

JEMOHCTPHPOBATh Ha IPHMepax poiib U MecTo (GU3NKK B ()OPMHUPOBAHUH COBPEMEHHOH HAayYHON KapTHHBI
MHpPa, B Pa3BUTHH COBPEMCHHOI TEXHHUKH M TEXHOJOTHI, B MPAKTHYCCKOI NEATEIBHOCTH JIFOMCH, LIETOCTHOCTD U
SIMHCTBO (PM3NYECKOH KapTHHBI MHPA;

YYHUTHIBATH TPAHUIIBI IPUMEHEHHUS U3YUYCHHBIX QU3HYCCKUX MOJETICH: TOYCUHBIH MIeKTPUICCKUI 3apsiy, JTyd
CBETa, TOYCYHBI MCTOYHHUK CBETa, SIICPHAS MOJEIb aTOMa, HYKJIOHHAs MOJETIb aTOMHOIO sapa MpU PEIICHHH
¢bu3nUecKux 3a/1ay;

pacrio3HaBath (U3NIECKHE SBICHUS (IIPOIECCH) U OOBACHATh UX Ha OCHOBE 3aKOHOB 3JICKTPOIMHAMUKU U
KBAHTOBOHM (DM3UKH: 3JEKTPHUYECKAs MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE ACHCTBHS TOKA,
B3aMMOJICICTBHE MarHUTOB, YJICKTPOMArHUTHAS WHIYKIHMS, ACHCTBHE MArHUTHOTO MOJIS Ha MPOBOJHHUK C TOKOM H
IOBIKYLIMACA 3apsl, O3JCKTPOMAarHUTHBIE KOJNEOAHHWSA W BOJHBI, MPSAMOJMHEHHOE pPACIpPOCTPAaHEHHE CBETa,
OTpaXeHWe, NpeJomieHHe, uHTepdepeHnus, Auppakuus ¢ [OJApPHU3alMsA  CBeTa, JHCIICPCHS  CBETa,
(doroanexTpuueckuii d3pdekr (poTorddekT), cBETOBOE AaBIEHHE, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa aTtoMma
BOJIOPOJIa, €CTECTBEHHAS M HCKYCCTBCHHAS PaJHOaKTHBHOCTE;

OIMCHIBATh HM3y4YCHHBIC CBOWCTBA BEILECTBA (DIICKTPUYCCKHE, MATHUTHBIC, ONTHUYECKUE, JJICKTPHUYCCKYIO
MPOBOJUMOCTb Pa3IMYHBIX CPEN) U DIEKTPOMAarHUTHBIC SIBJICHUS (TIPOLECCHI), UCTIONB3Ysl (U3MUYECKHUE BEITMYMHBIL:
DNIEKTPUYECKUH 3apsil, CHJIa TOKa, ODJIEKTPUYECKOE HANpsDKEHHE, JJIEKTPUYECKOEe CONPOTHBJICHHE, pPa3HOCTh
NOTEHLHNAJIOB, 3JICKTPOABIKYIIAs CUila, padoTa TOKa, MHIAYKIMSA MarHUTHOTO MOJs, ciiia Amrepa, cwia JlopeHna,
WHJYKTUBHOCTb KaTYIIKH, SHEPrHs 3JEKTPUYECKOI0 W MAarHUTHOTO IoJed, MepHojJ M uacTtota KojiebaHWH B
Koyie0aTeNbHOM KOHTYpE, 3apsii W CHa TOKa B IPOLIECCE TI'apPMOHUYECKHX ODJIEKTPOMArHUTHBIX KOJICOaHHH,
(OoKyCHOE pacCTOSHHME M ONTHYECKas CWiIa JIMH3BI, NIPH ONHCAHWUH MPABWIGHO TPAKTOBATH (DM3MYECKHN CMBICI
UCIIONIB3YEMbIX BEJIMYMH, UX 0003HAYCHHS U SIUHULBI, YKA3bIBaTh (JOPMYIIBI, CBSI3bIBAIOIINE JaHHYIO QU3HYCCKYIO
BCJIMYMHY C IPYT'UMHU BECINYUHAMU,

OIMMCBIBATh M3YYCHHBIC KBAHTOBLIC SABJICHUA W MNPOLCCCHI, UCIIOJIb3YA q)I/I3I/I‘-ICCKI/Ie BCJIMYMHBI: CKOPOCTH
JJICKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, SHEPrHs U HMITYJbC (OTOHA, MEpHOJ Ioiypacrana,
OHCPIHUA CBA3U aTOMHBIX AA€P, TPU ONMCAHUU MIPABUJIBHO TPAKTOBATH q)PBH‘-IeCKHﬁ CMBICJT UCITOJIB3YEMBIX BECJINYNH,
nx 00O3HAYEHMS W €IMHHIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DHU3NYECKYIO BEJIMYHUHY C APYTHUMH
BENTMYMHAMH, BBIYHCIIATH 3HAYCHHE QU3MYESCKON BEIMYHMHBI;

AQHATM3UPOBATh (DU3HYECKHE NMPOLECCHl M SIBICHUS, MCIONb3Ys (DU3MYECKHE 3aKOHBI M HPHHLMIBL 3aKOH
Owma, 3aKOHBI MOCJIENOBATEIFHOTO U MapalIeIbHOTO COEJMHEHUs] IMPOBOJHHUKOB, 3akoH JDxoyns—Jlenua, 3akoH
JNIEKTPOMATHUTHOW WHAYKLUWH, 3aKOH INPSIMOJIMHEHHOrO pAacIpOCTPaHEHUsS CBETa, 3aKOHBI OTPAKCHUs CBETa,
3aKOHBI IMPEJOMIICHUS CBETa, ypaBHeHHMe OWHIITeHHA Ui (oTodhdekTa, 3aKOH COXpaHEHHS DHEPrUH, 3aKOH
COXpaHEHHs HMMITYJIbCa, 3aKOH COXPAaHEHHUs JJIEKTPUUECKOTO 3apsijia, 3aKOH COXPaHEHHs MacCOBOrO 4HMCIa,
noctynarsl bopa, 3aKoH pagMoaKTUBHOIO pacmnaza, MpU 3TOM pa3jinyaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCcKOe BBIPAXKCHHUE U YCIIOBUS (TPaHUIIBL, 001aCTH) TPUMEHHUMOCTH;

ONPCACIIATL HANIPABJICHUC BCKTOpAa HWHIAYKIIUM MArHUTHOI'O IOJISI MPOBOJHHMKA C TOKOM, CHUJIbI AMHepa u
cunsbl JlopeHia;

CTPOHTH U OMUCHIBATH H300paKEHUE, CO3/1aBaeMOE IUIOCKUM 3EPKAJIOM, TOHKOW JIMH30H;

BBITIOJTHATh JKCIICPUMEHTBI O HCCICIOBAHUIO (DU3MYECKUX SIBICHHHA M IMPOLECCOB C HCIOIb30BAHUEM
OpSMBIX M KOCBEHHBIX HM3MEPEHWil: mpu 3ToM (opMynupoBars IpolieMy/3afady W THIOTE3y Y4eOHOro
IKCIIEPHUMEHTa, COOMpATh YCTAHOBKY M3 MPEAJIOKEHHOT0 00O0pYIOBaHHS, MPOBOAUTH ONBIT M (HOPMYIHPOBATH
BBIBOJIBL;

OCYHIECTBIIATH NPAMBIC U KOCBECHHBIC NU3MEPCHU A (l)I/ISI/I‘-IeCKI/IX BEJIMYWH, IPHU 3TOM BBI6I/IpaTB ONTUMAaIbHBIA
Croco0 N3MEPEHHUS U MCTIOIB30BaTh W3BECTHBIE METOIBI OIICHKHU MOTPEIITHOCTEH H3MEPEHNIH;

HCCIIeIOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HCIOJB30BAHHEM MPSAMBIX H3MEPEHHMl: HpPH 3TOM
KOHCTPYUPOBAaTh YCTAaHOBKY, (DMKCHPOBATh PE3YJIbTAThI MOJYUYEHHOW 3aBHCHUMOCTH (PU3NYECKUX BEIMYWH B BHUJIEC
Ta6.]'II/II_I )5 Fpa(pI/IKOB, J€JIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCIICAIOBAHUA,

coOMIOAaTh TpaBuia 0E30MAacHOrO TpyJa NPH TNPOBEACHHM HCCICJIOBAHMA B paMKax y4eOHOro
IKCMIEPUMEHTa, Y4eOHO-HCCICAOBATEILCKON M TMPOCKTHOM JEATENPHOCTH C HCIOJIB30BAHHEM H3MEPHTEIbHBIX
YCTPOMCTRB U J1TaGOpaToOpHOro 060PyI0BaHUS;



pemiate pacuéTHbIE 33/1a4d C SBHO 3aJaHHOW (DPM3MYECKON MOAENBIO, HCIONb3Ysl (U3MYECKUE 3aKOHBI U
MPUHIUIIBI, HA OCHOBE aHAJM3a YCIOBUS 3aJaull BEIONPATh (PU3NIECKYIO0 MOJETb, BBIACISATE (PU3NUCCKHE BETHIMHEI
1 popMyIbl, HeOOX0AUMBIE IS €€ pelleHHs], TPOBOANTH PAcYEThl U OLIEHUBAThH PEAIbHOCTH MOJYYEHHOTO 3HAUCHHS
(u3MYECKOI BEINYNHBI,

penIaTh KayeCTBCHHBIC 3a/a4d: BBICTPAWBATh JIOTHUECKH HENPOTHBOPEUMBYIO IIEMOYKY PacCyXICHUH ¢
OTIOpO¥ Ha N3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKHE SBICHHUS;

UCIIOJNIb30BaTh MU PEIICHUH YYEOHBIX 3a7ad COBPEMEHHbIC MH(OpMAaLMOHHBIE TEXHOJIOTHH JJIS TTOWCKa,
CTPYKTYPHPOBAHUS, HHTEPIPETAINH U IPEACTABICHNS yIeOHOH N HAyIHO-MOMYIAPHOH HH(POPMAIIHH, TTOIyIEHHON
U3 Pa3INYHBIX HCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH MOIY9aeMyl0 HHPOPMAIIHIO;

OOBSCHATh NMPUHLOMIBI ACHCTBUS MallWH, NIPUOOPOB M TEXHHYECKUX YCTPOICTB, pa3inyaTh YCIOBHS HX
0€3011acHOTO UCIIOJIL30BaHMS B IIOBCEAHEBHO KHU3HHU;

NPUBOAWTH TIPUMEPHl BKIaJa POCCHHCKHX M 3apyOEXHBIX YYEHBIX-(QU3WKOB B pa3BUTHE HAYKH, B
00BSCHEHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3HMKE B MOBCEIHEBHOW JKU3HM /IS oOecneyeHns1 6e30MacHOCTH
IpU OOpaleHny ¢ MpudopaMH W TEXHUYECKUMHU yCTPOMCTBAMU, JUIA COXPAHEHHS 30POBbS M COONIOACHUS HOPM
9KOJIOTMYECKOTO MOBEJCHNUS B OKPYKaIOIIei cpeze;

paboTate B TpyINe C BBIIOJHEHUEM pa3IMYHBIX COLMAJIBHBIX pOJEH, IUIAHUPOBaTh pPabOTy TIpyYIIIbL,
panMoOHAIBHO PACIPENEIATh OOSM3aHHOCTH M IUIAHWPOBATh JIESTEIFHOCTh B HECTAHAAPTHBIX CHTYAIMAX, aJJCKBATHO
OLICHMBATh BKJIAJ] KaXXJIOTO M3 yYaCTHUKOB IPYMIIH B PELICHUE PACCMaTPUBAEMON TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHMe pa3aesioB U TeM

KoauuecTBo yacoB

DyekTpoHHbIe (1U(ppoBHIE)

Ne i/ KoHTpobHbIe IpakTnyeckue
MPOrpaMMsbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Paznen 1. PUZUKA U METObI HAYUHOTI'O IIO3HAHUS
bubanorexa [JOK
1.1 ®du3nKa 1 METOIBI HAYIHOTO TIO3HAHUS 2 0 0 https://m.edsoo.ru/Tf41bf72
Utoro mo pazneny 2
Paznen 2. MEXAHUKA
bubaroreka [TOK
21 Kutiematitia > 0 0 https://m.edsoo.ru/7f41bf72
bubaroreka [TOK
22 Aunaniia ! 0 0 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHCHHUS B MEXaHHKE 6 1 1 bubmmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
HWroro mo pasaeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON 9 0 1 Bubmmorexa [IOK
' TeopHH https://m.edsoo.ru/7f41bf72
bubarorexa [TOK
2 1 1
3 OCHOBBI TepMOTHHAMHKH 0 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbBIE COCTOSIHHS BEIIECTBA. 5 0 0 Bubmmorexa IIOK
' Ma30BbIE MEPEXOIbI https://m.edso0o.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. DJJIEKTPOANHAMHUKA
bubanorexa [JOK
4.1 1 1
DIeKTpOCTaTHI 0 0 https://m.edsoo.ru/7f41bf72
4.2 IToCTOSIHHBIN dJIeKTpUIeCKui TOK. TOKH B 12 1 0 bubmmoreka ITOK



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

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

HUroro 1o pazaeny 22

PesepBHOe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3



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

11 KJIACC

Kosmm4ecTBo yacos DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3aeioB H TeM (mudposrie)
KonTpoabHbie Ipakrnyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHBIC
padoThI padoTsI
pecypchl
Paznea 1. DJJIEKTPOANHAMHUKA
11 MarsuTHOE 1oJie. DIeKTPOMarHUTHAS 1 1 3 Bubmmorexa IIOK
' UHAYKLMSA https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 11
Pazgen 2. KOJIEBAHUSA U BOJITHBI
21 MexaHuuyecKkue U 3JEKTPOMarHUTHBIE 9 0 1 Bubmmorexa [IOK
' KoJeOaHust https://m.edsoo.ru/7f41c97c
bub6 OK
2.2 MexaHI4YeCKHE U TIEKTPOMATHATHBIC BOJHEI 5 1 0 h;:lp::jl;:]::;zi.ru 17§4197¢
Bbubnnoreka I[JOK
2. 1
3 Onrritka 0 0 3 https://m.edso00.ru/7f41c97c
Hroro mo paznmery 24
Pazgen 3. OCHOBBI CHHEIIUAJIBHOM TEOPUA OTHOCHUTEJBLHOCTH
31 OCHOBBI CIIEIUANTBHON TEOPHUH 4 1 0 Bubnmorexa ITOK
' OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97¢c
HWroro o pazaeny 4
Paznea 4. KBAHTOBAS ®U3UKA
Bbutnuorexa IIOK
4.1 i 6 0 0
MIEMEHTSI KEARTOBOH ONITHKI1 https://m.edsoo0.ru/7f41c97c
Bbubnaunorexka [JOK
4.2 4
C1poetie atoma 0 0 https://m.edso0o.ru/7f41c97c
bub. OK
4.3 ATtomHOE A1po 5 0 0 nosmorexa I

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



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

Hroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPOOU3NKHU

51 DJIeMeHTHI aCTPOHOMUH U acTpO(pH3UKH 7 EH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 7
Paznean 6. OGOBLIAIOILIEE TIOBTOPEHUE
Utoro mo paszeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KoauuyecTBo yacoB Jara JyeKTpoHHbIE HU(POBBIE
Tema ypoka Konrposabubie  IpakTuueckue o0pa3oBaTe/bHbIE
n/n Bcero H3yYeHUs
padoThI padoTsI pecypcel
1 Omsnka — Hayka o npupozae. Haydrsie 1 Bubmmorexa IIOK
METOJIbI TIO3HAHHS OKPYKAFOIIETO MUPa https://m.edsoo.ru/ff0c32e2
, S(c)mben :[eC(T)(u) @:3I/IKZIVBK(£0pMI/IpOBaH:II/I . BuGmorexa LOK
BPEMCHHOU HAYYHOU KapTHHBI MUPA, B
P Y P P https://m.edsoo.ru/ff0c33e6
MPaKTUIECKOH NEesITeIbHOCTH JIFOICH
; l\/iezaaneC(;KOoeo }j[BI/I)i(KeeHI/Ie. %FeHOeCI/I;"eJ:)H(;CTL . BuGnmorexa LIOK
MEXaHUY T'0 JIBHXKCHUS. MEIICHH
a PEMEILEHHE, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHHE
4 PaBHOMepHOE OJIMHEHHOE KEHHe 1 bubamorexa LIOK
BHOMEPHOE MPSIMOJIMHEHHOE JIBHIKCHH
P PAMOI 8 https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE 1 Bubmmorexa IIOK
JBIKCHHE https://m.edsoo.ru/ff0c372e
6 CBoOonHoe majieHue. Y CKopeHue cBOOOTHOTO 1 bubnunoreka [JOK
HajieHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuwxenue. /[Bmxenue 1 Bbubnnoreka I[JOK
MaTepUabHOM TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
. gp:Hun:ﬂ OTHoeC:TzHZHOCZI/ICFZHI:HIG—[He. ) . BuGmorexa LOK
HEepIHAbHBIC CUCTEMBI OTCUETA. BBIii
PE P https://m.edsoo.ru/ff0c3be8
3akoH HproTOHA
. IC\/Iacc; ”l;)eJ'I(’;l; S:nj. ﬁpl}/IOHI(I)I/II; CYNepIo3ULINT . BuGmorexa LOK
wi. Bropoii 3akon HetoToHa /115
p . A https://m.edsoo.ru/ff0c3be8
MarepuanbHOi TOUYKH
10 Tperuii 3akoH Her0TOHA 17151 MaTepUAIBHBIX 1 Bubnmorexa [IOK
TOYEeK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsroTeHus. Cuna bubnunoreka [JOK
11 1
TsokecTH. [lepBast KOCMUUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 Bubnuorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

https://m.edsoo.ru/ff0c3el18

Cuna tpenust. Koagduuuent tpenus. Cuna

13 COIPOTHUBJICHHS TIPH ABMKCHUH TETa B Bubamorexa IOK
KHIKOCTH HIH 123 https://m.edso0.ru/ff0c3f76
[MocTynarensHoe 1 BpamaTeIbHOE JBIKEHUE

14 a0CcoIIFOTHO TBEPAOro Teaa. MOMEHT CHITBL. Bubmmoreka [IOK
[neyo cuitbl. YCI0BHs paBHOBECHSI TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Wmnynsc MaTepraibHON TOYKH, CHCTEMBI

15 MaTepHaJIbHBIX TOYeK. VIMIyJIbC CHITBL. 3aKOH Bubnuoreka [JOK
COXpaHEHHs UMITyJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHUE
Pa6oTta 1 momHOCTh cribl. KnHeTnueckas

16 SHeprus MatepuaibHoi Toukn. Teopema 06 bubamorexa LIOK

o https://m.edsoo.ru/ff0c4502
M3MEHEHHN KHHETHIECKOW 3HEPTHU
IloTennuanbHas 3Heprus. IloreHnuansHas

17 SHEprus ynpyro aehopMUPOBAHHOM Bubmmorexa [IOK
npyKuHbl. [loTeHIMAIbHAS SHEPTHS TeNa https://m.edsoo.ru/ffOc461a
BOJIM3H OBEPXHOCTH 3eMJIN
[NoreHumanbHpIe ¥ HEMOTEHIIUAIBHBIE CHIIBI.

CBs13b paOOTHI HEMOTEHIIMATIBHBIX CHJI C
18 1/13MeHepHHeM MexaHquleoﬁ SHEPTUH bubamorexa LIOK
https://m.edso0.ru/ff0c478¢c
CHCTEMBI TeJl. 3aKOH COXPaHEHHS
MEXaHNYECKON SHEPTUH
JlaGoparopnas pabota «MccnenoBaHue CBSI3U

19 paboThI CUIIbI C U3MEHEHHEM MEXaHHYECKOM
SHEPrHUHU TeNa Ha IPUMEPEe PaCTIKEHUsI
PE3MHOBOTO KTyTa)

20 KonTtponsHas pabora o reme «KnHemarunka. Bubmmorexa IIOK
Jluuamuka. 3aKOHBI COXPAHCHHUSI B MEXAHUKEY https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-

21 KUHETHYECKON TEOpHUH. BpOYH}(])BCII)COC bubamorexa LIOK

https://m.edsoo.ru/ff0c4dc2
nswkenue. Juddyzus

22 XapakTep IBHKCHUS M B3aUMOICHCTBUS



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

JacTHIl BEUICCTBA. Monenn CTpPOCHUS Ira30B,
)I(HL[KOCTCﬁ u TBépZ[LIX TCI

Macca monekyin. KonnuecTBo BelecTsa.

23 IlocTosHHas ABoragpo
24 TennoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. lllkana temneparyp Llenscus
25 Wneansusnii raz B MKT. OcHoBHOE Bbubnuorexa I[JOK
ypaBuenne MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIepaTypa Kak Mepa cpeqHen
26 KHHETHYECKON 3Hep£I/II/IyII[)BI/I)KeHI/IHpMOerIfyH. bubmorexa LIOK
N https://m.edsoo.ru/ff0c511e
VYpaBuenue Menaeneepa-Knaneiipona
27 3akon JlabToHa. ['a30BBIE 3aKOHBI
Jlabopatophas pabota «lcciaenoBanue
28 3aBUCHMOCTH MEX/1y MapamMeTpamMu
COCTOSIHHUS pa3pekKEHHOTO Ta3a
29 M3omnpouecchl B HAEAIBHOM Ia3e U UX Bubnmoreka IJOK
rpaduyeckoe peICTaBIeHHe https://m.edsoo.ru/ff0c570e
BryTpenHss oHEprus TepMOAMHAMUYECKON
30 CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI. Bubnmorexa ITOK
KonuuectBo TemioTsl u pabora. BuytpeHHsis https://m.edsoo.ru/ff0c5952
SHEPrus 0JJHOATOMHOTO UICATBHOTO Ta3a
31 Buer Termonepexaun bubnmorexa [OK
https://m.edso00.ru/ff0c5¢c36
Y aenpHas TETIOEMKOCTD BEIIECTBA.
32 K(I)[J'II/I‘JGCTBO TEIUIOTHI IPU TZ-II'IJ'IOHCPGIIEI‘IG. bubamorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBII TIpoIiecc
33 IlepBblii 3aKOH TEPMOJUHAMUKY U €TI0 Bubmmorexa IIOK
NPUMEHEHHE K W30IIpoIieccaM https://m.edsoo.ru/ffOc5efc
HeobpaTumocTh IpoIIeccoB B MPUPOJIE. bubnmoreka [JOK
34 .
BTopoii 3aKOH TePMOANHAMUKA https://m.edsoo.ru/ff0c6230
35 IIpunnun neiicteus u KIIJ termoBoi Bbubnaunoreka [JOK
MalIHHbI https://m.edsoo.ru/ff0c600a
36 Huxa Kapuo u ero KIT/T



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

37

Okonorndeckue IpoOIeMbl TETNIOIHEPTeTUKH

O6o06maromuii ypok «MonekyssipHas

Bubnuorexa [IOK

38 ¢msrka. OCHOBBI TEPMOTMHAMHKID https://m.edsoo.ru/ff0c6938
KonrponbsHast pabota 1o teme
39 <<Mol;1peKynpoz;1 ¢u3nka. OCHOBHI bubamorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJANHAMHUKI
40 [TapooOpa3zoBanue 1 KOHICHCALIHS. Bubnuorexa [JOK
Vcnapenue u KUmeHue https://m.edsoo.ru/ff0c63b6
a1 AOCOII0THAS ¥ OTHOCHUTENIbHAS BIAXKHOCTh Bubnnoreka [JOK
BO3yxa. HachleHHsbI map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammmyaeckue u
42 amMopdHbIe Tena. AHU30TPONHS CBONUCTB Bubnuorexa [IOK
KpHCTaoB. JKuIKne KPUCTAILIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHBIC MaTepHAIIBI
43 [InaBneHue u KpucTaIIU3aLMs. Y AenbHas Bubnuoreka [JOK
tertora riasneHus. CyGnumarius https://m.edsoo.ru/ff0c6708
44 YpaBHEeHHE TEIIOBOTO OanaHca brbmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tel. DINeKTPUIECKUH 3apsi. Bubnmorexa ITOK
JlBa BU/Ia SIEKTPUUECKHUX 3aPSI/I0B https://m.edsoo.ru/ffOc6bcc
IIpoBogHUKY, TUINEKTPUKU U
46 anyHSOBoz[HIfKH. BaEEH COXpaHEHHUSI brbmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
AIIEKTPUUYECKOTO 3apsia
47 BzaumoneiictBue 3apsnoB. 3akoH Kynona. Bbubnnoreka IJOK
ToueuHsIi 3MeKTPUUECKHH 3apsiz https://m.edsoo.ru/ffOc6ces
Hanps:xk€HHOCTB 27EKTPUUYECKOTO TOJIS.
48 Hpnzum[ cynepnomupll)n IIEKTPHUCCKUX bubmorexa LIOK
N . https://m.edsoo.ru/ff0c6df2
nonei. JInauu HanpsHKEHHOCTH
49 Pabora crit 3IeKTpOCTaTHIEeCKOTO OIS, Bubmmorexa IIOK
Iotennumain. Pa3HOCTh MOTEHIIHATIOB https://m.edsoo.ru/ff0c6f00
IIpoBOIHUKY ¥ AUAIEKTPUKH B BuGmiorexa LIOK
50 JJEKTPOCTATUICCKOM IoJIe. JuanekTpudeckas

MpOHUIIAEMOCTb

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

Onexrpoémkocts. Konnencarop

Bubnuorexa [JOK
https://m.edso0.ru/ff0c7126

52

53

DIeKTPOEMKOCTB IIOCKOTO KOHIIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJEHCaTopa
JlabopatopHas padora "M3mepeHne
3NEeKTPOEMKOCTH KOHAEeHcaTopa"

Bbutnuorexa I[JOK
https://m.edsoo.ru/ff0c72c0

54

IIpuHumn nefdcTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO ammapaTta,
CTPYHHOTO MpUHTEPA. DIEKTPOCTATHICCKAS
3anuTa. 3a3eMJIeHHE AIEKTPOIPHUOOpOB

55

56

57

DNEeKTPUUECKUN TOK, YCIOBHUS €r0
cymectBoBaHus. [locTosHHbIN ToK. Crna
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
Owma a71st yqacTKa HenH

[TocnenoBatenbHOE, TapajlIeNbHOE,
CMEIIaHHOE COeIMHEHUE IIPOBOJAHHUKOB.
JlabopatopHas pabota «3y4ueHne
CMEIIAaHHOTO COCMHEHUS PE3UCTOPOBY

PaboTa 1 MOIIHOCTH ANIEKTPHUUECKOTO TOKA.
3axon [Ixoyns-Jlenna

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

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

58

3akon OMa a7 TOJTHOU (3aMKHYTOH )

SHCKTquCCKOﬁ OCIIn. KOpOTKOC 3aMBbIKaHHUC.

JlabopatopHas padota «M3mepenne I/1C
HNCTOYHHKA TOKa U €TI0 BHYTPCHHETO
COTPOTHUBIICHHUS

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

59

DJeKTpOHHAs! IPOBOANMOCTB TBEPJIBIX
METaJUIOB. 3aBUCHMOCTH CONPOTUBIICHHS
METAJUIOB OT TEMIIEPaTypBhI.
CBepXIIpoOBOIUMOCTb

60

61

OnexTpuueckuil Tok B Bakyyme. CBoicTBa
SNEKTPOHHBIX TyYKOB

ITosmynpoBoaHMKH, HX COOCTBEHHAS 1
pHUMecHas npoBoauMocTs. CBoiicTBa p—N-
nepexoza. [TomynpoBoaHUKOBEIE TPHOOPHI

Bbubnaunoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIeKTpUYECKUi TOK B pacTBOpax n

62 pacrmiaBax 3JeKTPOJIUTOB. 1 Bubnuorexa [JOK
DNEeKTPONUTHYECCKAS HCCOLHALIHSL. https://m.edsoo.ru/ff0c82ba
OnexTponu3
OneKTpudecKui T?K B razax. ) BuGmiorexa LIOK

63 CaMOCTOSITeNIbHBII U HECAMOCTOATEIbHBIN 1

https://m.edsoo.ru/ffOc84ae
paspsaa. Monnus. [1nazma

o OnekTpuueckue npudops! 1 };(;Tpoﬁcn;a U UX . BuGmorexa LIOK
npakTHdeckoe npuMeHenue. [Ipasuna

P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKH 0€30MacHOCTH
bubaunoreka [JOK
65 0606 i €) 1
COHIAIOIIIHIL YPOI (SCKTPOMHMHAMIIA https://m.edsoo.ru/ff0c88be
Konrponbhas pabora mo teme

66 «Qnekrpoctaruka. [1ocTosHHBII 1 Bubmmorexa [IOK
JNeKTpuYdecKkuii TOK. TOKH B pasmuIHbBIX https://m.edsoo.ru/ff0c8a8a
cpemax»

67 Peseprusblit ypok. KonTponsHast paborta mo 1 Bubmmorexa [IOK
Teme "DiaekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PeseprHblit ypok. O606maromuit ypok mo 1 bubnuoreka [JOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68



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
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoauuecTBo yacoB

DJIeKTPpOHHBIe NU(POBLIE

‘:;QH Tema Ypoka Beero KOHTpoﬂb[",]e HpaKT“qecxﬂe fl[:;:eﬂﬂﬂ oﬁpasonaTem,Hl,le
padoThI padoThI pecypcbl
ITocTosiHHBIE MarHUTHI M UX B3aUMOJIEHCTBHE.
1 Marnutsoe morne. Bekrop MaI‘HI/ITH(;uﬁ 1 Bubamorexa LIOK
. https://m.edsoo.ru/ff0c9778
WHAYKIUH. JINHUN MarHUTHOH HHIYKINH
MarHuTHO€ NoJie NPOBOJHHUKA C TOKOM. OIBIT
2 Opcrena. BSaHMOIl:ﬁCTBHe MIPOBOJIHUKOB C 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTopHnas pabota «M3ydyeHue 1 1 Bubnmorexa [IOK
MArHUTHOTO TOJISI KATYIIKA C TOKOM) https://m.edsoo.ru/ff0c98fe
JeiicTBHE MAarHUTHOTO TIOJISI Ha TIPOBOIHUK C
4 TokoM. Cuna Amriepa. JlabopaTopHas padora 1 1 Bubmmorexa [IOK
«HccnenoBanye IeMCTBHS ITOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
elficTBHe MarHUTHOTO TIOJIS Ha JBIXKYIIYIOCS
5 ipmerHy}o gactuny. Cuna J'IopeHu:. ’ 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Pabora cuner Jloperna
DsekTpoMarHuTHas MHAYKIMs. [ToTok
6 BEeKTOpa MarHUTHOW MHIyKIMH. DJ(C 1
WHIYKIUH. 3aKOH 3JeKTPOMAarHUTHOU
naaykun Oapanes
7 JlaGoparopnas pabota «MccnenoBanue 1 1 bubnmoreka [JOK
SIBIICHUS DIICKTPOMATHUTHOM MH/TYKITHID) https://m.edsoo.ru/ff0cal50
WHnykTHBHOCTE. SIBIIeHNE CAaMOMHIYKIHH.
8 OJ1C caMOMHAYKLIMU. DHEPTUSI MAarHUTHOTO 1 Bubmmorexa [IOK
TOJI KaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
nojue
TexHuueckue ycTpoucTBa U UX IPUMEHEHUE:!
9 TIOCTOSTHHBIE MAarHUTBI, 3JIEKTPOMarHuThI, 1

QJICKTPOABUTATECIIb, YCKOPUTCIIU
QJIEMCHTAPHBIX 4YaCTHUL, MHAYKIIMOHHAsA I¢Yb



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10 O6o06maromuit ypok «MarHUTHOE TIOJIE. Bbubnuorexa I[IOK
DNeKTPOMArHUTHAS HHIYKIHSD) https://m.edsoo.ru/ffOcab82

1 KontponsHas padora mo reme «MarHuTHOE Bubmmorexa IIOK
moJte. DIIEKTPOMAarHUTHAS HHTYKITHSD https://m.edsoo.ru/ffOcad58
CB0OOIHBIC MEXaHUYCCKHIE KOJICOAHUS.

12 I'apmonnueckue xoaebdanus. YpaBHeHHE Bubnunorexa [JOK
rapMOHHYECKHX KoJjebanuii. [IpeBparieHue https://m.edsoo.ru/ffOcaf06
SHEPIrUU
JlabopaTopHnas pabota «VccnenoBanne

13 3aBHCHUMOCTH [IEPHO/Ia MaJIBIX KOJIeOaHu!
rpy3a Ha HUTH OT JIMHBI HUTH U MaCChI
rpy3a»

Konebarenpaebiii koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHEIC KOJICOaHUS B HICATEHOM
14 KOHegTeHBHOM KOHTYpe. AHaJOTHS MEXKIY bubmorexa LIOK
https://m.edsoo.ru/ff0ch820
MEXaHUYCCKUMH U 3JICKTPOMATrHUTHBIMHU
KOJICOaHUAMU
®opmyna Tomcona. 3akoH coOXpaHEHUS
15 3HE:I;)FI/}III/I B HJICATBHOM KOJ‘IG6aT§J‘ILHOM Bubmmorexa LIOK
https://m.edsoo.ru/ff0ch9c4
KOHTYpE
[peacraBiaeHue O 3aTyXAMONUX KOJCOAHUSIX.

16 BrIHyXIeHHbIC MEXaHUYECKUE KOJICOAHMS. Bbubnnoreka IJOK
Pe3onanc. BoinyxaeHHbIe https://m.edsoo.ru/ffOcbb86
AIEKTPOMAarHUTHEIE KOJICOaHUs
[TepemennsIif Tok. CHHYCOHMIATBHBINA
MIepeMeHHbII TOK. MOIITHOCTh EPEeMEHHOTO Bubmmorexa IIOK

17 .

TOKa. AMIUTUTYTHOE U JIEHCTBYIOIIEE https://m.edsoo.ru/ffOcbhd34
3HAYCHUE CHJIBI TOKA M HAIIPSHKCHUS

18 Tpancdopmarop. [IponsBoacTBo, epenava u
MOTPEOICHUE DIEKTPHUCSCKON IHEPTUH
YCTpOWUCTBO M MPAKTHYECKOE TIPUMECHEHHE

19 SHJI?TPHQCCKOFOPBBOHKa reHepI:Topa Bubmmorexa LIOK

- https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKa, JIMHUH 3JIeKTpoIepeaad
20 DKOJIOTHYECKHE PUCKH TIPH ITPOU3BOICTBE



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

anekTposHeprun. KynbTypa ucnonap3oBanns
3JEKTPOIHEPTUU B TOBCETHEBHOM KU3HI

MexaHHYeCKHe BOJHBI, YCIOBHS
pacupoctpanenus. [lepuon. CkopocTb

Bubnuoreka I[IOK

21 pacTpoCTpaHEHHs U [UTHHA BOJTHBL https://m.edsoo.ru/ffOcca54
INonepeunsle 1 MPOIOIBHBIE BOTHBI
29 3Byk. CKOpOCTH 3ByKa. ' pOMKOCTH 3BYyKa. Bubmmoreka [IOK
BeicoTa ToHa. Tem06p 3ByKa https://m.edsoo.ru/ffOcccOc
93 DNeKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U Bubmmorexa [IOK
ckopoctb. IlIkana 3eKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
24 [TpuHOMTIBI paguoCBsI3H U TEICBHICHNUS.
PazButne cpencts cBsa3u. Paguonokarys
bubaunoreka [JOK
25 Kontponpras padora «KonebaHus 1 BOTHBI» https://m.eds0o.ru/ff0ccef8
[IpsmonmHe#HOE pacTipocTpaHEHUE CBETA B
26 O;Hopoz[Hofx'I cpe;;. T(E)qqublﬁ WCTOYHUK bubnmorexa [IOK
https://m.edso0.ru/ff0cd350
cBeta. Jlyu cBera
OtpaskeHne cBeTa. 3aKOHBI OTPAKCHHUS CBETA.
27 HZ)Ic)TpoeHI/Ie n300pakeHU B I'FI)IIOCKOM bubmorexa LIOK
https://m.edsoo.ru/ff0cd4e0
3epKaie
IIpenomnenue ceera. [lonHoe BHyTpeHHEE
28 OTP;)a)KeHI/Ie. IpenenbHbIi yroma n}(l)filoro bubmmorexa LIOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaXKEHUsI
JlabopaTopnas pabota «/3mepeHue Bubmmorexa [IOK
29
MOKa3aTessl IPEIOMIICHHS CTEKITa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoenne n3o0paxeHUi B JIMH3E. Bubnmorexa LIOK
dopmyna TOHKOH JMH3BI. Y BEJIMUEHHE JIMH3BI https://m.edsoo.ru/ffOcddle
31 JlaGoparopnas pabota «MccnenoBanue
CBOMCTB M300paXCHUH B TMH3aX)»
Hucnepcus cBera. CII0KHBIH cOcTaB 6eoro
32 ceera. L[ger. JIaboparopnas pabora
«Ha0moieHue aucnepcuu cBeTay
33 Hutepdepenims ceeta. Judpaxius cBeTa. Bubimorexa ITOK



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

HudpaxmnmonHas peniéTka

https://m.edsoo.ru/ffOced22

HOHepe‘IHOCTL CBCTOBBIX BOJIH. Honapmaum{

Bbubaunoreka [JOK

34 cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTryeckue mpubOpPEI U yCTPOHCTBA U
YCIIOBHS UX 0E30MACHOTO MPUMCHEHHUS
35 | esarame Hosrynare creumarmaoh reopo Bimorera LIOK
https://m.edsoo.ru/ff0cf862
OTHOCHTEIIEHOCTH
37 OTHOCUTEIHHOCTH OJTHOBPEMEHHOCTH. Bubnmorexa [IOK
3ameyieHrEe BpEMEHH U COKPAIEHHE JUTHHBI https://m.edsoo.ru/ffOcfa42
DHEprusi U UMITYJIbC PESITUBUCTCKON
38 ‘IaCTIj/ILILI. CB;BLy Macfm C 3HEprueH u bubmorexa [IOK
https://m.edsoo.ru/ffOcfc68
AMITYIbCOM. DHEPTHS TOKOS
Kontponpras padota «Ontrka. OCHOBBI Bubmmorexa [IOK
39 N
CHELUATbHON TEOPHH OTHOCUTEIILHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Popmyna [Inanka. DHeprus u Bubnuoreka [JOK
HUMITYJTEC (POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTKpEITHE U HeclenoBanue (oTodddekra. Bubmmorexa [IOK
Omsiter A. I'. CrosneroBa https://m.edsoo.ru/ff0cffc4
3akonsl poTtordpdexra. YpaBHEeHUE
42 BﬁHMTeEHa zmq;){q;boma(b(gema. «Kpacuas bubmorexa LIOK
https://m.edsoo.ru/ff0d015e
rparuna» Gotoddpdexra
43 Hasnenne ceera. Onpitsl 1. H. JIeGenena. Bubnmorexa ITOK
XHUMHYECKOE JIEHCTBHIE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKHE YCTPOWCTBA U PAKTUICCKOE
44 npuMeHenue: Goroanement, GpoToaTIHK,
coJTHEeYHast OaTapesi, CBETOINO
45 Pemenue 3amau mo teme «JI€MEHTHI Bbubnauoreka [JOK
KBaHTOBOH ONTHKI https://m.edsoo.ru/ff0d0302
Mopens atoma Tomcona. OBITH
46 Pe;;pcbopna 10 PaCCEeSTHUIO (-YaCTHII. bubmorera LIOK
https://m.edsoo.ru/ff0d091a
[InanerapHas MOJeNb aTOMa
47 Iocrynatsr bopa Bubnuorexa IIOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

https://m.edsoo.ru/ff0d0Oafa

48

49

Wznyuenne u norsomeHne GOTOHOB MpH
MIepexo/ie aTOMa C OHOTO YPOBHS SHEPTUH Ha
Ipyroi. Bunsl ciekTpoB

BonHoBsle cBolicTBa yacTHl. BonHsl ne
Bpoiins. KopnyckynsapHO-BOIHOBOH Ayalu3M.
CHOHTaHHOE U BBIHYKICHHOE U3IIy4eHUE

Bubnuorexa [JOK
https://m.edsoo.ru/ff0d0Oafa

Bbubnuorexa I[IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTHOaKTHBHOCTH. OTIBITHI
Pesepdopna o onpeneneHnio coctaBa
PaloaKTHBHOTO M3Ty4eHHS

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

51

52

53

54

55

CaoticTBa anbda-, bera-, raMMa-n3ITydIeHHS.
BnusiHMe painoakTHBHOCTH Ha XHUBBIC
OpPraHU3MEI

OTKpbITHE IPOTOHA U HEUTpOHA. 30TOMEI.
Anbda-pacnan. DIEKTPOHHBIA U
MIO3UTPOHHBII Oeta-pacnan. ['amma-
U3ITyYeHHE

DHeprust CBA3M HYKJIOHOB B sJipe. SnepHble
peakuuu. SnepHsriii peaktop. [Ipobnemsl,
NIEPCIEKTUBBI, YIKOJIOTUIECKUE ACTIEKTHI
SIIEPHOM YHEPTETUKHU

DneMeHTapHble yacTUIbl. OTKPBITHE
MO3UTpOHA. MeTo/bI HaOMIOACHNS 1
perucTpanuu 3JIEMEHTAPHBIX YaCTHUII.
Kpyraslii cton «PyHaMeHTalbHbIE
B3auMo/ieiicTBUs. EquHCTBO (hnsmueckoit
KapTHUHBI MUPay

Bun 3Bé3aH0T0 HeOa. Co3Be3aus, spKue
3Bé3}lbl, IIAHCTHI, UX BUAUMOC IBUXKCHUC.
ConHeuHas cuctema

bubaunoreka [JOK
https://m.edsoo.ru/ff0d1162

bubanoreka [JOK
https://m.edsoo.ru/ff0d1356

bubanoreka [JOK
https://m.edsoo.ru/ff0d0e38

56

57

Comnnne. ComHedHass akTUBHOCTD. ICTOUHHK
sHepruu CoJsiHUA U 3BE3]

3BE3/TbI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3bI TVIaBHOM MOCIEN0BATEILHOCTH.



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
https://m.edsoo.ru/ff0d0e38

Buytpennee crpoenue 38¢31. CoBpeMeHHBIE
NIPE/ICTABIICHUS O MTPOUCXOKACHUH U
sBostory CoJlHIa U 3BE3]

58

Maieunslii [1yts — Hama ["anakTuka.
IMonoxxenne u aermxenune CorHIa B
lanakruke. ['anaktuku. YE€pHbie ABIPHI B
SApax TalakTHK

59

60

61

Bcenennas. Pazoeranue ranaktuk. Teopus
Bonsoro B3peiBa. PennkroBoe u3mydeHue.
MeraranakTuka

Hepemennsie npo0iaeMbl acTpOHOMHHU

KontpomnbHas pabota «JIeMEHTHI
ACTPOHOMMH U acTPOPUZUKI»

62

O6o6maromuii ypok. Ponp ¢pusnkn
aCTPOHOMHH B 3KOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITUATEHON M ATHICCKOM
cthepax nesTeIbHOCTH YeI0BeKa

63

64

65

O6o6maromuit ypok. Poib u mecro pusnku u

ACTPOHOMHH B COBPEMEHHOM HayqHOMH
KapTHHE MHpa

O6o6maromuii ypok. Poib dhusndeckoit
Teopuu B (POPMHUPOBAHUH MPEICTABICHUIT O
(bu3nYecKoil KapTHHE MUpa

O6o0maromuit ypok. Mecto pusndeckoi
KapTUHBI MUpa B 00ILEM PSIy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX HPE/ICTABICHHI O
pUpo/Ie

66

67

68

PesepBHblil ypok. MarHuTHoOe noie.
ONeKTpOMarHuTHasl UHAYKIUS

Pesepsusbiit ypok. Ontuka. OCHOBBI
CIeMaTbHON TEOPHH OTHOCHTEIEHOCTH
Pesepnslit ypok. KBanToBas ¢uzuka.
DNeMEeHTHI aCTPOHOMHUH U acTPOPUNKH

Bbubnauoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUISA YYEHUKA

» ®m3uka, 10 xracc/ Maxwmes [".41., Byxosues b.b., Corckuit H.H. mon penaknueit [lapdentreBoit H.A.,
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