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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CpEAHEro o0miero oOpa3oBaHHs pa3padoTaHa Ha OCHOBE
MOJIOKEHU U TpeOOBaHUW K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00Opa3zoBareiabHOU mporpammsl, npenacraBieHHbIX B @OOII
COO, a taxxe ¢ yuétoM (peaepanbHON paboueil MporpaMMbl BOCIIUTAHUS M KOHIEMIIUU MIPENoAaBaHusl y4eOHOro mpeameTa
«Pu3uka» B oOpa3zoBaTelbHBIX opraHuzanusx Poccuiickoit ®enepanuu, peanu3yolIMX OCHOBHbIE 00pa3oBaTENIbHBIC
IpOrpaMMbl.

CopepxaHue mnporpamMMmbl 1O (U3MKE HANpaBIeHO Ha (OpMUPOBAHHE ECTECTBEHHO-HAYYHOW KapTUHBI MUpa
oOyuaromuxcsa 10-11 knaccoB mpu 00ydeHUM uX (Pu3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO
nonaxoja. [Iporpamma no ¢gusuke coorserctByet TpedoBanusiM GOOIT COO k miaaHUPyeMbIM JTUYHOCTHBIM, TPEAMETHBIM U
METanpeMETHBIM pe3yJbTaTaM OOYyYeHHMs, a TaKXKe YUYUTHIBAET HEOOXOJMMOCTh pEaM3alMi MEXKIPEIMETHBIX CBS3eH
($U3UKU C €CTeCTBEHHO-HAY4YHBIMU y4e€OHBIMHU MpeaMeTraMu. B Hell ompenesnsiorcs OCHOBHbBIE IENH U3ydeHUs (U3UKHU Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHUs, IUIAHUPYEMbIE pe3yJdbTaThl OCBOEHUSA Kypca (U3HKU: JIMYHOCTHBIE,
MeTalnpeIMEeTHbIE, MpeMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

e IUIAaHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM YHCII€ IIPEIMETHbBIE Pe3yIbTaThl MO

rojiaMm oOy4eHus;

e cojepkaHue yueOHoro npenMera «Du3nkay 1o rogam o0ydeHusl.

du3rka Kak Hayka 0 HamboJee OOIIMX 3aKOHAX MPUPOJBI, BHICTyIasi B KaUeCTBE Y4EOHOT0 MpeAMeTa B IIKOJIE, BHOCUT
CYIIIECTBEHHBIN BKJAJ B CHCTEMY 3HaHUI 00 okpyxkaromem mupe. [IIkonbHBIA Kypc GU3UKH — CHCTEMOOOPA3YIOMUNA IS
€CTECTBEHHO-HAYUYHbIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKHE 3aKOHBI JIS)KaT B OCHOBE IMPOILIECCOB U SIBICHUIA,
MU3y4aeMbIX XUMHUEH, Oumonoruei, ¢usznueckor reorpadueld u actpoHomuen. lcmonb3oBaHME W aKTUBHOE MPUMEHEHHE
¢u3nyeckux 3HaAHUI ompeAenseT XapaKTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B cdepe dHEepreTMKH, TPaHCIOpTa,
OCBOEHHMSI KOCMOCA, TOJY4YeHHMs] HOBBIX MaTepuajioB C 3aJaHHBIMH CBOMCTBAMHU U Jpyrux. M3ydeHue (U3MKH BHOCHUT
OCHOBHOM BKJax B (OPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MuUpa oOydarommxcs, B (OpPMUPOBAHUE YMEHHI
NPUMEHATH HAyYHBIH METOJ TO3HAHUS PU BBIMOJIHEHUH UMHU YYEOHBIX UCCIIEIOBaHHIA.

B ocHOBy Kkypca (u3MKM I YypOBHS CpEIHEro oOIIero oOpa30BaHMs IOJOXKEH psAd HAEH, KOTOpPbIE MOXKHO



paccMaTpuBaTh KaK MPUHIIUIIBI €T0 MTOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH COJIEPIKUT MaTepHall U3 BCEX
pa3zaenoB GU3MKH, BKIIOYAET KaK BOMPOCH KIACCHYECKOH, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeHM Marepuan Kypca (Qu3mku oObeAMHEH BOKPYr (DU3MUYECKUX TEOPHil.
Benymum B xypce siBisieTcst QopMUpOBaHUE TPECTABICHUHN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U TMOJIE.

Hoes eymanumapuzayuu. EE€ peanuzanusi npearnojiaraeT HCIOJIb30BaHUE T'YMAaHUTApPHOTO MOTEHIMala (puznueckoit
HAyKH, OCMBICJICHHE CBSA3HM Pa3BUTUS (M3MKHU C Pa3BUTHEM OOIIECTBA, a TAKKE C MHUPOBO33PEHUYCCKUMH, HPABCTBEHHBIMH H
HKOJIOTUYECKUMU TpoOIeMaMHu.

Hoesn npuxnaonou manpasnennocmu. Kype GU3NKU mpeamnonaraeT 3HaKOMCTBO C IIUPOKUM KPYrOoM TEXHUYECKHX U
TEXHOJIOTUYECKUX MPUIIOKECHUN N3YUCHHBIX TEOPUH 1 3aKOHOB.

Hoes skonocuzayuu peamusyeTcsl MOCPEICTBOM BBEICHHUS DJIEMEHTOB COACPKAHHS, MOCBAMIEHHBIX 3KOJOTHYCCKUM
npobiieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PAa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke OOCYXIACHHS MpoOieM
PaIMOHABHOTO TIPUPOIOTIONH30BAHMSI M SKOJIOTHUECKON 0€30MacHOCTH.

Crep>KHEBBIMH dJIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CpPEIHEro o0IIero 00pa3oBaHuUs SBISIOTCS (PH3UYECKHE TEOPUU
(popmupoBaHue TpeACTaBICHUH O CTPYKTYpe MOCTPOCHUS (U3MUYECKON TEOpWH, poiid (yHIAMEHTAIBHBIX 3aKOHOB H
NPUHITUTIOB B COBPEMEHHBIX TPEJCTABICHUAX O MPUPOJE, TPaHUIAX TMPUMEHUMOCTHA TEOPH, JIJISl OTMCAHUS €CTECTBEHHO-
HAYYHBIX SIBIICHUN U TIPOIIECCOB).

CucTeMHO-ACSITENIFHOCTHBI TIOAX0J B Kypce (U3MKKM peanu3yercss TMpekae BCero 3a CuY€T OpraHu3alliy
AKCIIEPUMEHTAIBHON NEeATeIbHOCTH oOydJarommxcs. J[ias 6a30Boro ypoBHS Kypca (U3WKH — 3TO HCIIOJIB30BAaHUE CHCTEMBI
(pPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIAOOPATOPHBIX PadOT, KOTOPHIE B MporpaMmme 1o pusnke 00beTMHEHBI B
OOIIMIA CIMCOK YUYEHHUECKUX MPAKTUYECKUX padoT. BrleneHne B yKa3aHHOM IMEPEeYHE J1a00paTOPHBIX PadoT, MPOBOIUMBIX
JUIS KOHTPOJIA W OLEHKH, OCYIIECTBISETCS YYaCTHUKaMH O0Opa30BaTENbHOIO IIpoliecca HCXOAs M3 OCOOEHHOCTE M
TUIAHUPOBAHUS W OCHaIeHus kabunera Qusuku. [Ipm 3TOM oOOecmeynBaeTcsi OBIaJCHHE OOYYAONIMMUCS YMEHUSIMH
MPOBOJUTH KOCBEHHBIC H3MEPEHUS, UCCIEAOBAHUS 3aBUCUMOCTEH (PM3MUECKUX BEJIMYUH M TTOCTAHOBKY OIBITOB O MPOBEPKE
MIPEIIOKEHHBIX TUTIOTES.

bonpimoe BHUMaHWE yAenseTcsl PENICHUIO PACYETHBIX M KAadeCTBEHHBIX 3anad. Ilpm 3ToM mms pacu€THBIX 3amad
MPUOPUTETOM SIBIISIIOTCS 3a7a4d C SBHO 33J[aHHON (DHM3UYECKON MOJIETBIO, MO3BOJISIONINE MPUMEHSATh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJIHOTO pas3jiena Kypca, TaK U WHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. J{s KauyecTBEHHBIX 3a/1ad
MPUOPUTETOM SIBJISTIOTCS 3a7aHUsI HA OOBSICHEHUE MPOTEKaHUS (U3MYECKUX SIBJICHUN W MPOIIECCOB B OKPYKAIOIMICH JKU3HM,



TpeOyromue BeiOopa (HU3MIecKOi MOJENH I CUTYalluy PaKTHKO-OPHEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBuu ¢ tpeboBanusimu @OOII COO k MaTepHallbHO-TEXHUYECKOMY OOECIEUEHHI0 Y4eOHOro mpolecca
0a30BbIil ypOBEHb Kypca (M3MKH HA YPOBHE CPEIHETO 00IIero oOopa3oBaHUs JOKEH M3Yy4aThbCs B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3UKM WM B YCIOBUSX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IWKJIa. B xabunere
($u3MKU AOKHO OBITH HE0OXoIUMOE JabopaTopHOE 000pYAOBaHUE AJIA BBHINOJTHEHUS YKAa3aHHBIX B Mporpamme no (usuke
YUYEHUYECKHX PAKTHUECKUX paOdoOT U IEMOHCTPAIIMOHHOE 000PYy/I0BAHHE.

JleMOHCTpalmoHHOe 00opyaoBaHue (HOpPMHPYETCs B COOTBETCTBMM C MPUHIIMIIOM MHUHHUMATbHON JOCTATOYHOCTH U
o0ecreurBaeT IMOCTAHOBKY IIEPEUMCIICHHBIX B TporpamMme Mo (U3MKE KIFOYEBBIX JEMOHCTpPAIUi Ui HMCCIEAOBaHUs
M3y4aeMbIX SBJICHHUI U TIPOIECCOB, SMIUPUUECKUX U (DYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHIA.

JlabopaTopHOEe O00OpYyIOBaHHME [IJIsi YYCHHYECKHX TMPAKTUYECKUX padboT (opMuUpyeTcs B BHJE TEMaTHUYECKHUX
KOMIUIEKTOB ¥ oOecredynBaeTcs B pacdyére OJHOTO KOMIUIEKTa Ha JIByX OOydaromuxcs. TeMaTndecKue KOMIUICKTHI
71a60paTOpHOTO O0OPYIOBAHMS JTOJDKHBI OBITH TIOCTPOSHBI Ha KOMIUIEKCHOM HCIIOJIB30BAaHUHM AHAJOTOBBIX M UG POBBIX
prOOPOB, a TAaKKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BUJIE IIU(PPOBBIX JTA00PATOPHIA.

OCHOBHBIMH HIETISIMU U3YyYCHUs (DU3HKHU B OOIIEM 00pa30BaHUU SIBIISTFOTCS:

e (dopMupoBaHHE WHTEpeca W CTpeMJICHHS OOydJalomuXcs K HAyYHOMY H3yYEHHUIO MPHPOJBI, Pa3BHTHE HUX

MHTEJUICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJE IMO3HaHUSA W (HOpMHpOBAHUE HCCIEIOBATEIHLCKOTO OTHOIICHUS K
OKPY’KaOIIUM SIBJICHHSIM;

e (dopMHupoBaHHE HAyYHOTO MHPOBO33PECHHS KaK pe3ysibTrara M3y4eHUS OCHOB CTPOCHHS MAaTepUd U

dbyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMECHHI OOBSCHATH SBJICHHS C HCIIOJIb30BAaHUEM (PU3NICCKUX 3HAHUN U HAYIHBIX JIOKA3aTEIbCTB;

e (opMupOBaHUE MIPECTABICHUNA O poJu (GU3HUKH JIJIS Pa3BUTUS IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUI.

JlocTiKeHHe 3TUX Ieneld o0ecredrBaeTcs pelleHHeM CIIEeNYIOIMX 3a/lad B Ipolecce U3yueHUs Kypca (U3MKH Ha
YPOBHE CPEJHETO 001Iero 00pa30BaHuUs:

e IpHOOpETEeHHE CUCTEMBI 3HAHUM 00 00IMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIOYAsk MEXaHHUKY,

MOJIEKYJISIPHYIO (PU3UKY, DTEKTPOAMHAMHUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTHI acTPOQU3UKY;
e (opMupoBaHUE YMEHHUI MPUMEHITh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHUS (PU3UUECKUX SIBJICHUM B MPUPOAE U IS
NPUHATUS MPAKTHUECKUX PEUICHUH B MOBCEAHEBHOM KU3HH;



e OCBOCHHE CITOCOOOB PEIICHUS PA3IMYHBIX 3324 C SBHO 3aJaHHONW (PU3NYECKON MOIEIBIO, 3aj1a4, IMOAPa3yMEBAIOIINX
CaMOCTOSTEIILHOE CO3/TaHne (PU3NIECKON MOIeTTH, aJICKBATHOM YCIOBHAM 3a1a4H;
e TOHUMaHWE (PU3UIECKUX OCHOB U MIPHUHITUIIOB ICHCTBHS TEXHUUYECKUX YCTPONCTB U TEXHOJIOTHICCKUX MPOIECCOB, UX
BJIMSTHHSI HA OKPYKAIOIIYIO CPEy;
e OBJAJCHHEC METOJAMU CaMOCTOSITCIIBHOTO TUIAHWPOBAHUS WM MPOBEACHUS (HU3MUYCCKUX DKCIECPUMEHTOB, aHAJIM3a U
WHTEpIpeTanuy HHOOPMAIUH, OTIPEEIICHHS JOCTOBEPHOCTH TIOJYYCHHOTO PE3YIbTaTa;
e CO3JIaHWC YCIIOBUH TSI pa3BUTHS YMEHHUH MPOEKTHO-UCCIIEI0BATEILCKON, TBOPUECKON JIEATCILHOCTH.
Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpelHero oluiero obpasoBanusi otBoautcs 136 vacos: B 10
Kjacce — 68 JacoB (2 Jaca B Hezenmo), B 11 kimacce — 68 yacoB (2 4aca B HEJIEIIO).
[Ipennaraemerii B mporpamMme 1o (U3WKE TEPEUYCHb JA0OpATOPHBIX M MPAKTUYECKHX paboT  sABIsSETCA
PEKOMEHIOBaHHBIM, YYHUTCNIb JIeJacT BLIOOP MPOBEIACHUS Ta0OpaTOPHBIX PabOT M ONBITOB C YYETOM HWHIWBHIYAIBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOT 0 TO3HAHUS
®usnka — Hayka o npupoae. HaydHble mMeTOoAbl MO3HAHUS OKPYKAKOLIEro MHpa. Posib dKCIEPUMEHTAa U TEOPUM B
npolecce MO3HaHUS MPUPOBL. DKCIEPUMEHT B (PU3HKE.
MopnenupoBanue ¢u3nueckux siBIeHUN U npoueccoB. Hayunbsie runoressl. Gusnyeckre 3aKOHbl U T€OpUU. [ 'paHUIIbI
NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB. [[pUHIIMTT COOTBETCTBHUS.
Ponb u MecTo ¢pusuku B POpMUPOBAHUH COBPEMEHHON HAyYHOI KapTHUHBI MUPA, B IPAKTUUYECKON 1€ITETbHOCTH JIFOICH.
Jlemoncmpayuu
AmnainoroBsle U HU(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUMKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXaHUUYECKOTO NABMKEHUS. Cuctema oTcuéTra. TpaekTopusi.

ITepemenienue, CKOpPOCTh (CpEeAHSISI CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MATEPUAIbHON TOYKH, UX MPOEKIIUU
Ha OCU cUCTeMbI KoopinuHaT. ClI0)KeHHUE TTepEeMENIEHUN U CII0)KEHHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE IMPSMOJUHEHHOE MABWKEHHE. [ paduku 3aBUCHMOCTH KOOPJAMHAT, CKOPOCTH,
YCKOPEHUS, MyTH U TIEpEMEIICHUS] MaTepUATbHON TOYKU OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuHeitHoe nerxeHue. [[BUKEHNE MaTepUAIBHOM TOYKHU II0 OKPYKHOCTHU C IMOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO.
VYrioBasi CKOpOCTb, IMHEIHHAsI CKOpOCTh. [lepnos u yactota ooparenus. LleHTpocTpeMUTenbHOE YCKOPEHHUE.

TexHU4YeCcKne yCTpOWCTBAa M MPAKTHYECKOE IMPUMEHEHUE: CHUJIOMETpP, ABUKEHUE CHAPSAJOB, LEMHBIE M PEMEHHBIE
MepeIaym.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTFOCTPAIIMS KHHEMAaTHUECKUX XapaKTEPUCTUK JIBUKEHHUS.



[IpeobOpazoBaHue NBMKEHUMN C UCIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmtonenue nBuxkeHus Tea, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpagnenne ckopocT npu ABUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyenne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO OMPEICICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXKAY NYTAMH, NPOUJCHHBIMU TEJIOM 3a IMOCJIEIOBAaTEIbHbIC PaBHbIC MPOMEXKYTKU
BPEMEHU MPU PABHOYCKOPEHHOM JIBM)KEHUM C Ha4allbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBUXKEHMS 1IapUKa B BA3KOU KUKOCTH.

N3yuenne nBmxeHus Tea, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[TpuHumn otHocuTenbHOCTH ['anumes. [lepBoiid 3akoH HetoToHa. UHEpUManbHbIE CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpuHuun cynepno3unuu cui. Bropoit 3akoH HeroToHa mJisi MatepuanbHOM TOUKU. TpeTuil 3aKoH
HeroToHa a1t MaTepuanbHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuia tsokectu. IlepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Bunbl TpeHus (Mokosi, CKoJabxkeHus, kaueHus ). Cuna tpenus. Cyxoe tpeHue. Cuiia TpeHHs CKOJIbKEHHUS U cujla
tpenust nokos. Koaddurment tpenus. Cuna conpoTUBIEHUS MPU ABMKCHUH TeJla B KUIKOCTH WIIH Ta3e.

[TocTynarensHOE M BpaniaTeIbHOE JBMKEHHUE a0COIOTHO TBEPIOTO TEa.

MOMEHT CHJIIBI OTHOCUTENIBHO OCH BpaieHus. [linedo cuibl. Y ciioBus paBHOBECHS TBEPAOTO TENA.

TexHnueckne yCTporCTBa U NPAKTUYECKOE MPUMEHEHNE: MOAIMNITHUKHA, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.



N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTbH CHJIBI YIIPYTOCTH OT JiepopMarinu.

HesecomocTts. Bec tena npu yCKOpeHHOM NOABEME U TIAJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIBKCHUS.

YcnoBus paBHOBECUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM TIOCKOCTH.

NccnenoBanne 3aBUCUMOCTH CUJI YIIPYT'OCTH, BOZHUKAIOIIUX B MPYXUHE U PE3UNHOBOM 00pasiie, OT ux jehopMaliuu.

UccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akonbl coXpaneHus 6 mexanuke

NMnynbec MatepuanbHOW TOYKHU (TeNa), CHCTEMbI MaTEpPHAIbHBIX TOUYEK. VIMITyIbC CUIIBI U U3MEHEHHE UMITyJIbCca TEa.
3aKOH COXpaHEHHS UMITYJIbCa. PEaKTUBHOE IBUKEHUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunernueckas sHeprusi MaTepuaibHON TOUKd. Teopema 00 N3MEHEHUH KUHETHYECKON dHEPTHH.

[Torennnanpras sHeprus. [loTeHnManbHas sHEpPrus ynpyro aehopMHUPOBaHHON TpyKuHBL [loTeHIMaNbHAsS SHEPrus
Tesa BOJIM3H MOBEPXHOCTU 3EMIIH.

[loTeHnuanbHbple ¥ HEMOTEHIMANbHBIE CHIIBL. CBS3b paOOThl HEMOTEHIMAIbHBIX CHJI C M3MEHEHHEM MEXaHMYECKOU
SHEPIUH CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckne ycTpOUCTBA U IPAKTUYECKOE IPUMEHEHUE: BOAOMET, KONEP, MPYKUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE IBHXKEHHUE.

[lepexon MOTEHIIMATBEHOM SHEPTUHN B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol



N3yuyenue abCOMOTHO HEYNIPYTOTo yAapa ¢ HOMOUIBIO IBYX OAMHAKOBBIX HUTSAHBIX MasiTHUKOB.
HccnenoBanue cBA3U pabOThI CUJIBI C U3MEHEHUEM MEXAaHUYECKOW YHEPruu Tejla Ha MPUMEPE PacTsHKEHHUS] PE3MHOBOIO
KIyTa.

Paszpnen 3. MouiekysipHasi pU3NKa U TEPMOAMHAMMKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJICKYJISIPHO-KHHETHYECKON TEOpPUHM M MX OMBITHOE O0OOCHOBaHHUE. BPOYHOBCKOE JBUKEHHUE.
Huddys3us. Xapakrep ABUKESHUS U B3aUMOJICUCTBUS YaCTHUIl BEIleCTBa. MO CTPOCHHMS Ta30B, JKUJIKOCTEH U TBEPJBIX TEI
U OOBSCHCHHE CBOWMCTB BEIIECTBAa HAa OCHOBE ATHUX Mojeneil. Macca u pasMepsl Mosekyn. KomudecTBo BelecTsa.
IToctostnuast ABorajipo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [lkana temneparyp Llenbcus.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KHHETHUECKOW TEOPHUH HUJIeaIbHOTO raza. AOCOIIOTHAS
TeMIepaTypa Kak Mepa CpeJHel KMHETUYECKON YHEPruu TEIJIOBOIrO JABMKEHUs yacTull ra3a. [llkana temnepatyp KenbBuHa.
I'azoBbie 3akoHbl. YpaBHeHUEe MenaeneeBa—Kinanelipona. 3akon JlansToHa. M3ompoiiecchl B Ua€aIbHOM T'a3e ¢ MOCTOSTHHBIM
KOJIMYECTBOM BemecTBa. [ paduueckoe npeacraBieHne H30IPOIIECCOB: M30TepMa, H30X0pa, n3o0apa.

TexHu4eckne yCTpOMCTBA U MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OMBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BellecTBa, (oTorpaduu MOJIEKYJl OPTaHUYECKUX COCTMHEHHUH.

OmneiTel 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBHKEHUS.

Mogens onbita IITepHa.

OnbIThI, TOKA3bIBAIOIIHNE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUSI.

Moaens, WUTFOCTPUPYIOIIAS MPUPOAY AABJICHUS Ta3a HA CTEHKH COCYa.

OnbITHI, WTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UI€ATBLHOTO ra3a, U30MpPOoIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

OrnpeneneHne Macchl Bo3yXa B KJJACCHOM KOMHATE Ha OCHOBE M3MEPEHUM 00bEMa KOMHATHI, JaBJICHHUS U TEMIIEPATYPhl



BO3/yXa B HEW.

NccenenoBanne 3aBUCUMOCTH MEXKIY apaMeTpaMU COCTOSIHUSL pa3pEKEHHOI0 rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMoauHamuyeckass cucremMa. BHYTpeHHsAs 3>HEprusi TEPMOJMHAMUYECKOHM CHUCTEMbl M CHOCOOBI €€ H3MEHEHUS.
KonuuectBo Ttemnorsl u pabota. BHyTpeHHssi »Heprus OJHOATOMHOIO HJi€aJbHOro Ta3a. Bunbl Teronepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIUS, N3JIy4eHHUE. Y IeJIbHAsI TEIUIOEMKOCTh BelecTBa. KOIM4ecTBO TEMIOTHI TP TEILIONEPEIAYE.

[Tonsitue 06 aguabaTHOM nporecce. [lepBrIil 3akoH TepMoauHaMuKku. [IpuMeHeHne nepBoro 3aKkoHa TEPMOJMHAMUKU K
uzonpoueccaM. ['paduueckas uaTepnperanus padoThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTuMoCTh POIIECCOB B IPUPO/IC.

TennoBeie MamuHbL. [IpUHIUIIBI TEUCTBUSA TEIUIOBBIX MamiuH. [IpeoOpazoBaHusi PHEPTHM B TEIJIOBBIX MallMHAX.
Koadpdumment mnonesnoro naerictBusi TtemioBod Mammubl. [lukn KapHo u ero koddduuueHT moje3Horo aencTBHS.
DKOJOTUYECKUE MPOOJIEMBI TEIJIOIHEPTETHKU.

TexHuuyeckue ycTpoicTBa M MPAKTUUECKOE MPUMEHEHHE: ABUTATENb BHYTPEHHEr0 CrOpaHusi, OBITOBOM XOJOJUIBHUK,
KOHJIMI[MOHED.

Jlemoncmpayuu

H3meHeHre BHYTpPEHHEHW dHEPTrUu Teja MPU COBEPIICHUH paOOThI: BUIET MPOOKU U3 OYTHUIKU MO JEHCTBUEM CXKATOTO
BO3/lyXa, HarpeBaHue 3(pupa B JTaTyHHOU TPYOKe MyTEM TpeHHsI (BUICOAEMOHCTPAIINSA).

N3meHeHne BHYTpEHHEN SHEPTHH (TeMIIEpaTypbl) TeNla MPH TEIIONEepeaaye.

OmnbIT 0 arabaTHOMY PACIIMPEHUIO BO3/IyXa (OMBIT C BO3IYIIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTeNsi BHYTPEHHETO CTOPaHusl, PEAKTUBHOTO JIBUTATEIA.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuecmea. Dazoevie nepexoovt

[TapoobpazoBanne u koHmeHcamws. Vcmapenue u kumeHue. AOCONIOTHaST W OTHOCUTEIbHAS BIIAXKHOCTH BO3JIyXa.
Hacwimennsrit map. Y aenpHas TeruioTa mapoodpa3oBanusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JTaBIICHUS.

Teépnoe Tteno. Kpucrainuueckue u amopdHble Tena. AHU30TPOIHUS CBOWCTB KpUCTAIIOB. JKHUJIKHME KpPUCTAILIBI.



CoBpemenHble MaTepuansl. [InaBnenue u KpucTamIn3anus. Y AenbHas TeroTa miasnenus. Cyomumars.
VYpaBHeHHE TENIOBOrO OajiaHca.

TexHuueckue yCTpOWCTBA M MNPAKTUUECKOE MNPUMEHEHUE: TUTPOMETP U TCUXPOMETpP, KATIOPUMETP, TEXHOJIOTUU
MOJTy4YE€HUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX TAPOB.

Kurenue npy NOHMKEHHOM JaBJICHUU.

Cnioco0bl M3MEPEHUS BIAXKHOCTH.

Habmonenne HarpeBaHust U TUIABJICHUST KPUCTAIUTMUECKOTO BEIIECTBA.
JleMOHCTpanys KpuCTaJLIOB.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3mepeHre OTHOCUTENbHOM BIQKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuka

DOnekTpu3auus Tell. OJEKTpUYecKuil 3apsan. [IBa Buaa sieKTpuueckux 3apsanoB. [IpoBOAHUKHM, NMAIIEKTPUKUA H
MOJIYIIPOBOJAHUKH. 3aKOH COXPaHEHHUS SJIEKTPUUECKOTO 3apsia.

B3aunmopeiictBue 3apsaaoB. 3akoH Kynona. TodyeuHslid anekTpuyeckuil 3apsa. DiekTpuueckoe noje. Hanpsk€HHOCTD
3JEKTpUYECKOro mosis. [I[puHuun cynepno3unuu 3JIeKTpUYECKUX Noaen. JIMHUM HanpsKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PaGora cun »smekrpocratnueckoro moss. [lotenmuan. PasHocts motenmuanoB. [IpoBogHWKM W AMDIEKTPUKHA B
AJEKTPOCTATUYECKOM MOJE. J(U3IeKTpuyecKas IpOHULIAEMOCTb.

OnekTpoéMkocTh. KoHieHcaTop. DIeKTpOEMKOCTh MIIOCKOI0 KOHAEHCATOPA. DHEPTUs 3apsKEHHOTO KOHIEHCATOpa.

TexHnyeckne yCTpOMCTBAa U NMPAKTUYECKOE NPHUMEHEHHUE: JIEKTPOCKOM, 3JIEKTPOMETP, SJIEKTPOCTAaTUUECKas 3alluTa,

3a3eMJICHHE JIEKTPOIPUOOPOB, KOHAEHCATOP, KOMUPOBAIBHBIN anmnapaT, CTpYHWHbBINA IPUHTED.
Jlemoncmpayuu

Y CTpOoKCTBO M MIPUHIUIT IEUCTBUS SJIEKTPOMETPA.



B3aumonencTBre Ha3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TIOJI€ 3APSIKEHHBIX TEIL.

[TpoBOHUKH B 3IEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMANEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAY IJIACTUH, PACCTOSIHUA MEXIy HUMHU U
JTURJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOr0 KOHJIeHCATOpa.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3mepenne 31eKkTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku ¢ paznuunwix cpedax

DNEeKTpUUECKU TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTpUUeCKOTo Toka. Mlctounnku Toka. Cuma Toka. [IocTOSIHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 y4acTKa LETH.

DNEeKTpUUYECKOE CONPOTHUBJIEHUE. YIEIIbHOE CONpPOTUBIEHHE BemlecTBa. llocienoBarenbHoe, NapajljieabHOE,
CMEILIAHHOE COEJMHEHHNE TTPOBOTHUKOB.

PaGota snextpuueckoro Toka. 3akoH [[xxoyns—JIenna. MomHOCTb 37IEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CUjla U BHYTPEHHEE CONPOTUBICHHE HCTOYHMKA TOKAa. 3akoH OMa s MOJHON (3aMKHYTOM)
aneKTpruueckon uenu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAsI MPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTH CONPOTUBIEHUS METAIJIOB OT TeMIEpaTyphl.
CBepXmpoBOIUMOCTbD.

DNEeKTpUUeCKui TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[NonynpoBoguuku. CoOCTBEHHass W MPUMECHas MPOBOAUMOCTh TMOJYNpOBOAHUKOB. CBoiicTBa P—N-mepexona.
[TomympoBOJHUKOBBIE TIPHOOPHI.

DNEeKTpUUECKU TOK B paCTBOPAX U pacIjIaBaX 3JIEKTPOIUTOB. DIECKTPOIUTUYECKAS] AUCCOIUALIUA. DIEKTPOIIN3.

DOneKkTpuueckuid TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOATENbHBIN pa3psia. Monnus. [lna3ma.

TexHnueckne yCTpOWCTBA M MNPAKTHYECKOEC NPHUMEHEHHUE: aMIIEPMETP, BOJBTMETpP, PEOCTAT, HCTOYHUKHU TOKA,



AJIEKTpOHArpeBaTeIbHbIE MPUOOPHI, DJIEKTPOOCBETUTENIHLHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH JIHOJI,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSHKEHMUS.

3aBUCUMOCTh COMPOTHUBJICHUS UWJIWHJIPUUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOMIAJU TONEPEYHOTO CEUCHHS U
Marepuania.

CwmeliaHHoe COeJMHEHUE MTPOBOHUKOB.

[Ipsamoe wu3MepeHue HIAEKTPOABMKYIIEH cuibl. KOpoTKkoe 3amMblkaHUE TaJlbBAHUYECKOTO JJIEMEHTAa U OICHKA
BHYTPEHHET'O CONMPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

NckpoBoii pa3psia ¥ IPOBOJUMOCTD BO3AYXA.

ODHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3ydeHne cMemaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABUKYIIEN CUIIbl HCTOUHHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca pusuku 6a30Boro ypoBHs B 10 Kitacce OCyIIeCTBIAECTCS C YIETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX
CBsI3€ll C KypcaMy MaTeMaTHuKH, OMOIOTHUH, XUMHH, Teorpaduu U TEXHOIOTHH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBIE C HM3yUYEHHEM METOJOB HAyYHOTO TO3HAHUS: SIBJICHHE, HAYYHBIMA (axT,
runotesa, puznueckasl BeIMUMHA, 3aKOH, TEOPUSs, HAOII0IEeHHE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIE€)Ib, U3MEPEHHUE.

Mamemamuka: penieHNe CUCTEMBl YpaBHEHUH, TWHEWHas QyHKIWA, mapadona, rumnepbosna, ux rpadukd U CBOMCTBA,
TPUTOHOMETPUYECKHE (PYHKIIMU: CHHYC, KOCHHYC, TAaHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECCTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexanndeckoe ABUKEHUE B XKUBOU mpupojne, 1uddys3us, ocMOC, TEIIOOOMEH >KUBBIX OPraHU3MOB (BUJIbI



TEIJIONepe1aun, TeIJIOBOE PAaBHOBECHE), IICKTPUUECKUE SIBICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAsE Macca, TEIUIOBLIC
CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEM M Ta30B, DAJIEKTPUUECKUE CBOKMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IUCCOLMALUS,
rajbBaHMKA.

T'eoepaghus; BnaxxHOCTh BO3/lyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBIKCHHUN C HMCIOJb30BAHUEM MEXAaHM3MOB, YYET TPEHHUS B TEXHUKE, MOJIIUITHUKH,
UCIIOJIb30BaHUE 3aKOHA COXPAHCHMS UMITYJIbCAa B TEXHUKE (pakeTa, BOJOMET U JAPYrue), IBUraTeb BHYTPEHHETO CrOpaHus,
napoBasi TypOuHa, OBITOBOM XOJOJAWJIBHUK, KOHIUIIMOHEP, TEXHOJOTHH MOJYYCHUSI COBPEMEHHBIX MAaTepUaJIOB, B TOM YHCIIE
HAHOMAaTEPHaJIOB, ¥ HAHOTEXHOJIOTHH, DJICKTPOCTATHYECKAs 3alllMTa, 3a3€MJICHHE DJIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIM
PUHTED, dJIEKTPOHATrPEBATEIIbHBIC MPUOOPHI, JEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUThHl. B3anMoeMCTBME MOCTOSHHBIX MAarHUTOB. MarHutHoe moJie. BeKTop MarHUTHOW WHIYKIHH.
[IpyHOMI Cynepno3uM MarHUTHBIX TOJeW. JIMHUKM MarHUTHOW MHAYKIWUA. KapThHa JTUHWUNA MAarHUTHOW MHAYKUWH IOJIS
MOCTOSIHHBIX MAarHUTOB.

MarauTHo€e noJjie TpOBOJHUKA ¢ TOKOM. KapTuHa NMHUNA MHIYKIMHA MarHUTHOTO MOJISI UIMHHOTO HPSIMOTO MPOBOJHUKA
1 3aMKHYTOT'O KOJIBLIEBOT'O MMPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoenicTBre NpOBOIHUKOB C TOKOM.

Cunia AMmnepa, €€ MOAYJIb U HallpaBJICHHE.

Cuia Jlopennia, e€ MOyJib M HarpaBiieHHe. JIBIKEHHE 3apsyKCHHOM YacTHIBI B OJTHOPOJHOM MarHuTHOM moje. Pabora
cwiibl JIopeHna.

SIBneHue 3MEeKTPOMArHUTHOM MHAYKUMU. [I0OTOK BEeKTOpa MarHUTHON MHIYKIMHU. DJIEKTPOJBHXKYIAS CUJIa UHIYKIIHH.
3aKOH AEKTpOMarHuTHON nHaykuuu dapanes.

Buxpesoe anexrpuueckoe moje. DIeKTPOABMKYIIAs CHIA UHAYKUHWHW B MPOBOJHUKE, JBMKYIIEMCS MOCTYNATEIbHO B



OJTHOPOJTHOM MarHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTD. SIBIEeHME CAMOMHIAYKIIMU. DNEKTPOABUKYIIAs CHJIA CAMOUHIYKIUH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckue yCTpouCTBa U MPAKTUUECKOE MPUMEHEHHUE: TOCTOSIHHBIE MAarHUThI, 3JICKTPOMArHUThI, 3JIEKTPOJIBUTATENb,
YCKOPHUTEIIHN JIEMEHTAPHBIX YaCTULl, UHAYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOIO My4YKa MAarHUTHBIM TIOJIEM.

JIuHUM MHIYKIIUA MAarHUTHOTO TIOJISI.

B3aumopelicTBue IByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBneHHE 3EKTPOMArHUTHON UHAYKIIUH.

[TpaBuiio Jlenna.

3aBUCUMOCTD DJICKTPOJABMKYIIEH CUJIBI HHIYKIIMA OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO MOTOKA.

SIBeHrEe CaMOMHIYKIIHUH.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3yyeHne MarHuTHOTO MOJISL KATYIIKHA C TOKOM.

HccnenoBanne neiCTBUS MOCTOSSHHOIO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOM MHIYKIWH.

Paznen 5. KosneOanus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHuUmHble KoJj1edanus
Konebarenphas cuctema. CBoOOgHbIE MexaHWdeckue kosieOanusi. ['apmonunueckue konebanus. Ilepuon, uvactora,



aMIiuTyaa u ¢gasa konedanuid. [IpyuHHbBINH MasTHUK. MaTeMaTHYECKUl MasiTHUK. Y paBHEHUE TAPMOHUYECKUX KOJIeOaHUM.
[IpeBpaiiieHne 3Hepruu Mpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE 53JIEKTPOMArHUTHbIE KOJ€OaHUS B MJI€ATBHOM KOJIEOATEIbHOM KOHTYpE.
AHanorust MeXJ1y MEXaHUYECKUMU U 3JIEKTPOMArHuTHhIMU KosieOanusimu. @opmyina ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUU B
ujeaTbHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxarolux KojeOaHUsIX. BbIHYXJICHHbIE MeXaHMUeCKue KojeOaHus. Pezonanc. BelHyXaeHHBIC
AJIEKTPOMArHUTHBIE KOJIeOaHusl.

ITepemennblit TOK. CHHYCOUIAJIBHBIN IEPEMEHHBIA TOK. MOITHOCTh NEPEMEHHOTO TOKA. AMIUIUTYHOE U JICHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSIKCHUS.

Tpancdhopmartop. IlpousBoacTBo, mepenada U MOTPEOJSICHUE DIESKTPUUECKOW HHEPrUU. DKOJOTHUECKHUE PUCKU TIPH
MPOMU3BOJICTBE IEKTPOIHEepruu. KynbTypa HUCHOJIb30BaHUSA SJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HHU.

TexHuueckne ycTpoWcCTBA M MPAKTUYECKOE IMPUMEHEHHE: 3JIEKTPUYECKUU 3BOHOK, T'€HEPATOp MEPEMEHHOTO TOKa,
JMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoaeOaTEIbHON CUCTEMBI (IPYKUHHBIA UK MaTeMaTHICCKUI MasTHHK).

HaGmronenne 3aTyxaronmx KoineoaHui.

HccnenoBanue CBOMCTB BBIHYKJIEHHBIX KOJICOaHUH.

HaGmonenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHMSI.

OcnumiorpaMMebl (3aBUCUMOCTH CHITBI TOKA W HAMIPSKEHUST OT BPEMEHH ) JUISI JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHC nipu 1ocIe10BaTENIbHOM COEIMHEHUHN PE3UCTOPA, KAaTYIIKU HMHAYKTUBHOCTHA U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPOIepeIayu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanne 3aBUCHMMOCTH TIEPHOJIa MaJIbIX KOJIeOaHMiA Tpy3a Ha HUTH OT IJIMHBI HUTH U MacChI TPy3a.

HccnenoBanne nepeMeHHOT0 TOKa B LIENMN U3 MOCIEI0BATEIBHO COCIMHEHHBIX KOHIEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNIHbBLE 60TIHbL



Mexanudeckue BOJHBI, ycinoBusi pacnpocTpaneHus. Ilepuon. CkopocTh pacnpocTpaHeHHsT M JJIMHA BOJIHBIL.
[Tonepeunsie u npoaosibHBIE BoJHBL. HTepdepenius u nudpaxius MEXaHUUeCKUX BOJH.

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

DONeKTPOMAarHUTHBIC BOJIHBI. Y CJIOBUS M3JTyUYEHHUSI JICKTPOMArHUTHRIX BOJH. B3anumHast opuenrtanus Bexktopos E, B, V B
ANEKTPOMArHuTHOM BoJiHEe. CBOMCTBA JJICKTPOMATHUTHBIX BOJIH: OTPaKEHHUE, MpEIOMJIEHUE, MoJsapu3aius, Audpakius,
untepdeperius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >1eKTPOMarHUTHBIX BOJIH. [[puMeHeHNe 2IEeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHUMITBI paguoOCBs3U U TeNeBUICHUS. Pannonokarus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHudeckne ycTpoiucTBa M MPaKTUUECKOE TPUMEHEHHE: MY3bIKAJIbHBIE HHCTPYMEHTHI, YIBTPA3ByKOBasi JUArHOCTHKA B
TEXHUKE ¥ MEIUIIMHE, pajap, paIuoNpuEéMHUK, TEICBU30p, aHTeHHA, TesedoH, CBYU-meub.

Jlemoncmpayuu

OO6pazoBaHue U pacrpocTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromieecs Teno Kak HCTOUYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHiny u Tugpakiiud MEXaHMIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMILUIMTYI0M M 9acTOTON KoJIeOaHMIA.

HccnenoBanne CBOMCTB AJIEKTPOMAarHUTHBIX BOJH: OTPaKEHUE, TMPEIOMJICHWE, Moisipu3amus, Audpakius,
UHTEPPEPEHIIHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHelHOE pacnpoCTpaHEHUWE CBETa B OJHOpPOAHOM cpene. Jlyu cera. ToueuyHblid
HMCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoenne n300pakeHui B MIOCKOM 3€pKalie.

[Ipenomiienne cBeta. 3aKoHBI MPETOMIIEHHUSA CBeTa. AOCONIOTHBIM MOKazarelb mnpenomieHusd. [lomHoe BHyTpeHHee
otpaxkenue. [IpenenbHbIi yro MoJIHOTO BHYTPEHHETO OTPAYXKEHUS.



Hucnepcust ceeta. CinoxHbIi cocTaB O6enoro ceera. L{Ber.

Coluparoiiue ¥ pacceuBaroniue JuH3bl. ToHKas JuH3a. DOKYCHOE pacCTOSHUE M ONTHYECKasl CHja TOHKOW JIMH3BI.
[TocTpoenune m3zo0paxeHUd B COOMPAIONIUX M paccerBaronux JuH3aX. Gopmysia TOHKOW JIMH3BI. YBEIWYEHUE, 1aBaeMOe
JIMH30M.

[Ipenenbl IPUMEHUMOCTH TEOMETPUUECKON ONTHUKHU.

BonnoBas ontuka. Wutepdepenuus cBera. KorepeHTHbIE HCTOYHUKHU. YCIOBHUS HAONIOACHUS MAaKCUMyMOB U
MUHUMYMOB B UHTEP(D)EPECHIIMOHHON KapTUHE OT ABYX CUH(A3HBIX KOT€PEHTHBIX UICTOYHHUKOB.

Hudpakmus cBeta. JudpakuuonHas pemérka. YcilIoBHe HAOMIOACHUS TJIABHBIX MAaKCHMYMOB TIpU TaJICHUH
MOHOXPOMATHUYECKOTO CBETa Ha TUPPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckue yCcTpoHCTBAa M TPAKTHYECKOE MPUMEHEHHE: OYKH, Jyma, ¢oToamnmapaTr, MPOCKIIMOHHBIN armapar,
MUKPOCKOT, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA, MOJISIPOUSI.

Jlemoncmpayuu

[IpsimonuHeliHOE pacpOCTpaHEHHE, OTPaKEHUE U MpesioMiieHre cBeTa. OnTruueckue mpudopsl.

[TomHOE BHYTpEHHEE OTpakeHHe. Moienp CBETOBOAA.

HccnenoBanue cBOMCTB M300paKEHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOoMna.

Ha6mronenne naTepdepeHnm cBeTa.

Hab6monenne nudpakiuu ceera.

Hab6mronenne nucrnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IPU3MBI.

[Tomydyenne ciekTpa ¢ MOMOMIBIO AUPPAKITMOHHON PEIIETKH.

HabGmronenne monspu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3Mepenne nmokasarens NpeioMIICHUS CTEKJIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.



HaGmronenue nucnepcuu cBera.

Paznen 6. OCHOBBI ClIENMAJIBHOI TEOPUH OTHOCUTEJIBLHOCTH
I'paHunbl  IPUMEHUMOCTH  KJIACCUYECKOW MeXxaHuku. [locTymartsl  crienuanbHOM  TEOpUH
MHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BAKYYME, IPUHIIUIT OTHOCUTEIBHOCTH DWHILTEHA.
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHU U COKPALIEHUE JIJINHBI.
DOHeprusi U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.
CBs13b MacChl C SHEPTUEN U UMITYJIBCOM PEIIATUBUCTCKON YaCTUIbl. DHEPTHS MOKOSI.

Pazgen 7. KBantoBas pusuka
Tema 1. Inemenmor K6anHmoeoi ONMUKU
®dotonbl. Dopmyna [Inanka cBs3u dHEPrUM (HOTOHA C €TI0 YACTOTOW. DHEPIrusl U UMITYJIbC (POTOHA.

OTHOCUTCIBbHOCTH:

OtkpeiTue u uccnenopanue Gororpdexra. Onbitel A. I'. CroneroBa. 3akoHbl hoTodddexrra. YpaBHeHHE DUHINTEIHA

s poroaddexra. «KpacHas rpanuna» horodddexra.
JlaBnenue cBera. OnbiTel I1. H. JIeOGenena.
XHUMHYECKOE JICHCTBUE CBETA.

TexHuuyeckue ycTpoHCTBa U MPAKTUUECKOE MMPUMEHEHHUE: (HOTOITIEMEHT, (OTOJATUHK, COTHEUHAs OaTapes, CBETOAHO/I.

Jlemoncmpayuu

dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.
HccnenoBanne 3akoHOB BHENTHETO (hoToddekra.
Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Onwitel Pesepdopma mo paccessHuto o -dactui. [Imanerapras momens atoma. [locTynaTsr
bopa. Usnydenne u morsomenrne GOTOHOB MpPU MEPEXOJIC aTOMa C OJHOTO YPOBHSI SHEPTHH Ha JAPYroi. Buapl ciekTpos.

CriekTp ypOBHEN HEPIUUA aTOMA BOJOPOA.



BonHoBsie cBoiicTBa yactull. Bonnsl ae bpoina. KopnyckyisspHO-BOJTHOBOM Tyaau3M.

CrnoHTaHHOE U BBIHYXJIECHHOE U3JTyYEHHE.

TexHudeckue ycTpoWCTBa M MPaKTUUECKOE NMPUMEHEHHUE: CIEKTPaJbHbIA aHaIu3 (CHEKTPOCKOIT), Jia3ep, KBAHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Ornpenenenue JIMHbBI BOJHBI Ja3epa.

HaGmtoneHne muHeM4aThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

HaGmonenue nuHevaToro cnekTpa.

Tema 3. Amomnoe a0po

OKCHEepUMEHTHI, JAOKa3bIBAIOIIME CIOXKHOCTh CTpoeHus sjapa. OTkpeiTHe paguoakTUBHOCTH. OnbiThl Pesepdopna mo
ONpEJINICHUIO  COCTaBa paJMOaKTUBHOTO wu3nydeHus. CpoiictBa anbda-, Oera-, TramMma-usayyeHus. BuusHue
PaJIHOAaKTUBHOCTH HA )KUBBIC OPTraHU3MBI.

OTtkpeiTHE TIpoTOHAa U HeWTpoHa. Hyknonnas monens simpa I'elizenOepra—lBanenko. 3apsia siapa. MaccoBoe 4ucio
sapa. U30Torsbl.

Anbda-pacnan. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ["amma-u3iaydeHue. 3aKOH paJuoaKTUBHOTO pacraja.

DHeprusi CBSI3M HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

SAnepHble peakunu. Jlenenue u cUHTE3 SI€P.

SAnepnsiii peakTop. TepmosaepHsbiii cuaTes. [Ipo6aeMbl M IEPCISKTUBEI 5 IEPHON SHEPTECTUKHA. DKOJOTHUESCKHE aCTICKThI
SAIEPHON IHEPIETUKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHUE TO3UTPOHA.

Metoabl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHIL.

dyH1aMeHTaJIbHbIE B3auMoAeicTBUS. EAMHCTBO (hr3nyecKoil KapTUHBI MUpa.

TexHnueckne yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHE: JNO3UMETpP, Kamepa BuibcoHa, siAepHbBI peakTop, aTOMHas



oomba.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Paszznen 8. DiieMeHTHI ACTPOHOMUHM U ACTPOPUIUMKH

Drtanbl pa3BuUTUA acTpoHOMUU. [IpuKIIaiHOE U MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMMUM.

Bun 38é3qH0r0 Heba. Co3Be3aus, IpKue 3BE3/bI, INIAHETHI, UX BUAUMOE JBUKCHHUE.

CosnHeuHasi cucTeMa.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprum CosiHIIA M 3BE31. 3BE3AbI, UX OCHOBHBIE XapAKTEPUCTUKH.
JluarpamMMa «CHEKTpaJbHbIA KJIACC — CBETHUMOCTBY». 3BE31bl TJABHOW IMOCJIEAOBATEIBHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» [IJis 3BE37 TIJIABHOW IOCIIEIOBATEIbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. COBpPEMEHHBIE IPEICTABICHHS O
IPOUCXOKAEHUU U 3BOToIMU CoNHIA U 3BE3/. DTalbl KU3HU 3BE3].

Muieunsiii [yt — Hama I"anaktuka. [lonoxxenune u aeuxenue Cosnnia B ['anaktuke. Tunsl ranakTuk. PaguoranakTuku
U KBa3apbl. YEpHBIE ABIPHI B sIpax rajJaKkTHK.

Bceenennas. Pacmiupenue Beenennoit. 3akon Xa66mna. Pasberanue ramaktuk. Teopus bonbiioro B3peiBa. PenmkroBoe
U3JIy4YCHHE.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménupie mpoOaeMbl aCTPOHOMUH.

Yuenuueckue nabarooenus

HaGmronennst HeBOOPY>KEHHBIM TJIa30M C UCTIOIB30BAHMEM KOMIBIOTEPHBIX MPUIIOKEHUHN TSI ONIPEICIICHUS TTOI0KEHUS
HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be31usi CEeBEPHOTO MOTYMIAPUS U IPKUEC 3BE3IBI.

Hab6mronenns B Teneckomn Jlynsl, mianet, Mneunoro [TyTu.

O06o0maromee MOBTOPEHUE

Ponb Qusnku u acCTpOHOMUU B 3KOHOMHUYECKOM, TEXHOJOIMYECKOM, COLMAIIBHOW U 3THYECKOU cdepax AesATebHOCTU



YeJIoBeKa, POJb U MECTO (PM3MKM U ACTPOHOMHUU B COBPEMEHHOM HAyYHON KapTUHE MHUPA, posib (PU3UYECKOW TEOpUU B
(opMHUpOBaHUHU MNPEACTABICHUN O (PU3NUECKOW KapTUHE MHpa, MECTO (U3MYECKOW KapTUHBI MUpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTABIEHUI O PUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca pusuku 6a30Boro ypoBHs B 11 kiiacce ocymiecTBISeTCsS ¢ YUETOM COAEPKATEIbHBIX MEKIPEAMETHBIX
CBs3€ll C KypcaMy MaTeMaTuKH, OMOJIOTUHU, XUMUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamusi, CBA3aHHbIE C HM3yYEHHEM METOJOB HAYYHOTO TMO3HAHMS: SIBICHUE, HAy4dHbIH (Qakr,
runoresa, puanyeckas BeJIMYMHA, 3aKOH, TeOpUs, HAOIIOJECHUE, DKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxka: penieHue CUCTEMbl YpaBHEHUM, TPUTOHOMETpUYecKrne (QYHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M UX IMPOEKIMHM HAa OCH KOOPAMHAT, CJIOKEHHWE BEKTOPOB,
IIPOU3BOJIHBIE DJIEMEHTAPHBIX (DYHKIIMH, MPU3HAKU MOJ00US TPEYrOJbHUKOB, ONpENETCHUE IUIOMAMNA TUIOCKUX (QUryp U
o0BEMa Te.

Buonoeua: snextpuyeckue sBICHUS B JKUBOH NIpupoje, KoueOaTelbHble JABM)XEHUS B KUBOW NPUPOIE, ONTHYECKHE
SIBJICHHS B )KUBOW MIPUPOJE, NEUCTBUE paJuallii Ha )KUBbIE OPTaHNU3MBI.

Xumus: CTPOEHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl 00pa30oBaHUs
KPUCTAJTMYECKON PEIIETKH, CIIEKTPAIBHBIN aHAIU3.

l'eocpagpusa: MarHUTHBIE TOJIOCA 3€MIIM, 3aJIEKU MArHUTHBIX Y[, (GOTOCHEMKA 3€MHON NMOBEPXHOCTH, NPEICKa3aHNUE
3EMJICTPSICEHU.

Texnonoeus: TAHUN 3JIEKTpOIIepeaayd, FreHepaTop MEPEMEHHOIO TOKa, 3JEKTPOJABUraTeIb, MHAYKIIMOHHAS [1€4b, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHa, TeinedoH, CBYU-neub, MpOEKIMOHHBINA ammapar, BOJOKOHHAs ONTHKA, COJIHEYHAs
Oartapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMHSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBIIET'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «@Pu3rka» Ha ypOBHE cpelHero oOiiero odpa3oBaHusi (0a30BbIM YPOBEHB) JOJIKHO
00ecTeYnTh JOCTUKECHHUE CICAYIOMNX TUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTAaTOB.

JIMUYHOCTHBIE PE3YJIBTATBI
JIM4HOCTHBIE pe3yibTaThl OCBOEHHUs yueOHOro npeamera «Dusmka» AOMKHBI OTpakaTb TOTOBHOCTb U CIIOCOOHOCTH

oOydJaromuxcs PYKOBOJACTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEW TO3WIMEH JWYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIMH, TO3UTUBHBIX BHYTPEHHHMX YOEKICHUM, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO
oO1ecTBa, pacHIMPEeHUE KU3HEHHOTO ONbITa M OIbITA JEATEILHOCTH B MPOIECCE pean3allid OCHOBHBIX HAIpaBICHUU
BOCIUTATEIbHOU IESTEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:k1aHCKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON IMO3UIIUA OOYYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOI'O WIEHA POCCHUUCKOTO
00IIIeCTBa;

IPUHATHE TPATUITMOHHBIX O0IIEYEITIOBEYECKIX T'YMAaHUCTHICCKUX U JEMOKPATUUECKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSTEILHOCTh B HHTEPECAaX TPaKIaHCKOTO OOIIECTBa, y4acTBOBATh B CAMOYIIPABICHUHU
B 00pa3oBaTeIbHON OpraHU3allly;

YMEHHE B3aMMOJICCTBOBATH C COIIMAIIBHBIMU MHCTUTYTaMU B COOTBETCTBUU ¢ UX (DYHKITUSAMHU U Ha3HAYCHUECM;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JI€ATEIIBHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh POCCUUCKOM Ipak JaHCKOW MIACHTUIHOCTH, MATPHOTHU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHUSM POCCHHCKHMX YYEHBIX B 00OJacTH (U3UKH U
TEeXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO TTOBEICHMUS;



CIIOCOOHOCTh OIICHMBATh CHUTYAIMIO M IIPUHAMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYICH Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI ¥ IEHHOCTH, B TOM YHCJIE B AESITEIBHOCTH YUEHOTO;

OCO3HAHKE JINYHOTO BKJIaJa B IIOCTPOECHHE YCTONYHUBOTO OyIyIIEro;

4) 3¢TEeTHYECKOr0 BOCIUTAHUS:

HCTETHYECKOE OTHOIIEHHE K MUPY, BKIIFOYask 3CTETHKY HAYYHOTO TBOPYECTBA, IPUCYIIETr0 (GU3HUECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUS:

HHTEPEC K pasandHbIM chepaM mpohecCHOHATBHONU AEATEIPHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DU3UKOM M TEXHUKOM,
yMEHHE COBEPIIATh OCO3HAHHBIN BEIOOp OyayIel IpodeCcCHu U Pealn30BhIBAThH COOCTBEHHBIE )KU3HEHHBIE TUIAHB;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 001aCTH (DH3UKU Ha TPOTHKEHUU BCEH KU3HHU,

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(OPMHPOBAHHOCTH IKOJOTMUYECKOM KYIBTYPhI, 0OCO3HAHKE TJI00aILHOIO XapaKTepa dKOJIOIHIECKHX IPOOIeM;

[UIAHKPOBAHKME M OCYIIECTBJIEHUE NEHCTBUI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS IIEJE€H YCTONYHMBOTO Pa3sBHTHS
4eJI0BEYECTBA;

pacIIMpEHHE OIbITA AeSITEIHOCTH DKOJOTHUYECKOM HAIIPABIEHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAHMIA 110 (DU3HKE;

7) HEeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs (DU3NIECKON HAYKU;

OCO3HAHKE LIEHHOCTH HAYYHOM JNEATEILHOCTH, TOTOBHOCTD B IIPOLIECCE U3YyUEHHUS (DU3UKH OCYLIECTBIIATH IPOEKTHYIO H
HCCIIEIOBATEIBCKYIO IEATEIBHOCTh HHAMBHIYaIbHO M B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JqelcTBUS:
CaMOCTOSITEILHO (DOPMYJIMPOBATH M aKTYaJIU3UPOBATH IPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPEICIIATh LEIU eATCIbHOCTH, 3a4aBaTh NapaMEeTPhl U KPUTEPUU UX TOCTUKECHUS;
BBISIBJISITh 3aKOHOMEPHOCTH M TTPOTUBOPEUHS B pACCMATPUBAEMBIX (PU3HMYECKUX SBJICHUSAX;
pa3pabaThiBaTh IUIAH pEIICHUS TPoOJieMbl ¢ YYETOM aHalIM3a HMEIOIMMXCS MaTepHalbHBIX M HEMaTepHaTbHBIX



pECYpCOB;

BHOCUTH KOPPEKTHUBBI B ACATEIBHOCTh, OLICHUBATH COOTBETCTBHUE PE3YJBTATOB LIEJISIM, OLICHUBATh PUCKHU IMOCIEICTBUN
NEATENbHOCTH;

KOOPJAUHUPOBATH U BHITIOIHATH pabOTy B YCIOBUSIX PEaTbHOTO, BUPTYAIbHOTO 1 KOMOUMHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3ZHEHHBIX MPOOJIEM.

Ba3oBble ncciaenoBaTebCcKue 1eiiCTBUS:

BJIAJICTh HAYYHOW TEPMHUHOJIOTUEHN, KIIFOUEBBIMU MOHATUSIMU U METOJaMU (PU3MUECKON HAYKH;

BJIAJICTh HABBIKAMHU Y4Y€OHO-UCCIIEAOBATEIbCKONM M MPOCKTHOW JCATEILHOCTH B 00JacTU (DU3MKH, CTIOCOOHOCTBHIO U
TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOOB PEIICHUS 3a/7a4 (PU3MUECKOTO COACPKAHUS, TPUMEHECHHUIO Pa3IUYHbIX
METO/IOB MO3HAHUS;

BJIAJIETh BUJAMU JCATEIBHOCTH IO MOJYYSHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETAINH, MPEOOPA30BAHUIO U TPUMECHEHHIO
B PA3JIMYHBIX YYEOHBIX CUTYAIUsX, B TOM YUCJE MPU CO3JJaHUU YUYEOHBIX IPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIIEJCTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3a/1ady, BBIIBUTAaTh TMIIOTE3y €€ pEUICHUs, HaXOIHUTh
apryMeHTHI JUIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHUI, 3a]aBaTh MAPAMETPbl U KPUTEPHUH PEILICHHUS;

aHAJM3MPOBATh IOJYYEHHBIE B XOJ€ PELICHUS 3a/aud pe3yJbTaTbl, KPUTHUYECKU OLEHHBATh WX JTOCTOBEPHOCTD,
IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh M (POPMYIHUPOBATH COOCTBEHHBIE 3a/layd B O0OPa30BaTEIbHOW JEATEIHHOCTH, B TOM YHUCJE MPU H3YyUYCHUH
[1)76370 478

J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTUUECKYIO 00JIACTh KU3HEACSITEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEAMETHBIX 00IaCTeM;

BBIJIBUTaTh HOBBIE UJEH, NPEJIAraTh OPUTHHAIBHBIE TTOAXO0IbI U PELICHUS,

CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ ungopmaumeii:

BIAJCTh HAaBBIKAMU TMONy4YeHUsT uWHOpMaAuu (HU3UIECKOTO CONCpPKAHUS U3 WCTOYHUKOB pPa3HBIX THIIOB,

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMOUCK, AHAJIW3, CUCTEMATU3AIMI0 U HHTEPHPETANUI0 MHPOPMALMU Pa3IUYHBIX BUAOB U



dbopm npencTaBiIeHUs;

OIICHMBATh JIOCTOBEPHOCTH HH(OPMAITNH;

UCIIOJIB30BaTh CpeACTBAa HWH(MOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTMHA B PEIICHUH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 3aJad C COONIOACHHUEM TpeOOBaHWUH JPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PeCypCcOCOCPEIKEHNs, TPAaBOBBIX U ATUYECKUX HOPM, HOPM UH(POPMAIIMOHHON 0€301MacHOCTH;

co3/aBaTh TEKCThI (PU3NYECKOTO COJACPKAHUS B Pa3IUYHBIX (popmaTax ¢ ydéToM Ha3HauYeHUs WH(OpPMAIUU U IICJICBOU
ayJIMTOPUH, BEIOMPAs ONTUMATBHYIO (DOPMY MPEICTABIICHHS M BU3yaJIU3alIUH.

KoMMyHuKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBIIAThH OOIIIEHHE Ha YpOKaX (PU3UKU U BO BHE-YPOUHOU JIESITCIHBHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOHPIMKTHBIX CUTYaIlui U CMSTYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JJOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHUMATh U UCTIOIH30BATh MIPEUMYILECTBA KOMAHIHON U MHAUBUAYaJIbHON pabOTHI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JEUCTBHI C YYETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH Ka)J0ro ujieHa
KOJUIEKTHUBA;

OPUHUMATh LIEJIM COBMECTHOM AESATEIbHOCTH, OPraHU30BbIBATh M KOOPJAWHHUPOBATH JACHCTBUA MO €€ JOCTUKEHUIO:
COCTaBJIATh TUIAH JACHCTBHUM, pacHpeAcssiTh POJM C y4ETOM MHEHHUM YYaCTHHKOB, OOCYXJaTh PE3yIbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla M KaXKIOTO ydYacTHMKA KOMaHABl B OOMIMIA pe3yiapTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

MpeJIaraTb HOBBIE ITPOEKTHI, OLIEHUBATh UJIEU C ITO3UIMN HOBU3HBI, ODUTUHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TMO3UTHUBHOE CTPATETHMYECKOE IIOBEACHHUE B PA3JIMYHBIX CHUTYalUAX, HPOSBISITE TBOPYECTBO U
BOOOpakeHHe, ObITh HHUITHATHBHBIM.



PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe AelicTBUS
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATEIBHYIO JEATEIbHOCTh B 00OJAaCTH (U3UKM U aCTPOHOMHUH, BBISBIATH
po0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a]1aUH;
CaMOCTOSITEJILHO COCTABJISATH IUJIAH PEIICHUS PacYETHBIX M KAaueCTBEHHBIX 3a/ay, MJIAH BBIMOJIHEHHS MPAKTUYECKOU
paboThl ¢ Y4ETOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;
J1aBaTh OLICHKY HOBBIM CUTYalUsIM;
pacIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATOYTECHUMH;
JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PELICHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO HPYIUIMU B 00JacTH (PU3UKHU, MOCTOSHHO TIIOBBIIIATh CBOWU
00pa30BaTeIbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPO/Ib, 3MOIIMOHATIbHBIN HHTE/JIEKT:
JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTb, OLIEHUBATh COOTBETCTBHE pPE3YJIbTATOB
LEJIsIM;
BJIJIETh HABBIKAMM I103HABATEIBHON peIIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUIM U MBICIUTENIBHBIX IPOLIECCOB,
UX pPe3yJbTaTOB U OCHOBaHUM;
UCMOJIb30BaTh NPUEMBI PeQIIEKCUHN I OLIEHKU CUTYalH, BHIOOpa BEPHOTO PEIICHUS;
YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U APTYMEHTBHI IPYTUX IPH aHAJIU3€ PE3YJIBTATOB AEATEIbHOCTH;
IIPUHUMATH Ce0sl, IOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA,
IIPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IPU aHAJIU3€ PE3YJIBTATOB JEATEIbHOCTH;
IIPU3HABATh CBOE MTPaBO U MPABO APYIHX HA OIIMOKH.
B mporuecce AOCTHXKEHUS TUYHOCTHBIX PE3yNbTaTOB OCBOEHUS MPOrpaMMBbI MO (PU3HKE AJI YPOBHS CPEIHETO OOIIEero
00pa3oBaHUs y O0YUAIOIINXCSl COBEPIICHCTBYETCS 3MOIMOHATBHBINA MHTEIUIEKT, MPEANONaralonui chopMrupoBaHHOCTE:
CaMOCO3HaHMs, BKJIIOYAOIIETO CIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE COCTOSHHME, BHJIETh HaIlpaBICHUS



pa3BUTHs COOCTBEHHOMN YMOLIMOHAIBHOM cepbl, ObITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMS, BKJIIOYAIOLIETO CAMOKOHTPOJb, YMEHUE NIPUHMMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE,
CIIOCOOHOCTD aJIalITUPOBATHCS K SMOIMOHAJIBHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAILlMHU, BKJIIOYAIONICH CTPEMIICHHE K JOCTMKEHHIO LIEM U YCIEeXy, ONTUMH3M, UHUIIMATHUBHOCTD,
yYMEHHE JIeWCTBOBATH UCXO/SI U3 CBOMX BO3MOKHOCTEM;

SMIIATUH, BKIIOYAIOIIEH CHOCOOHOCTh TMOHMMATh 3MOLMOHAIBHOE COCTOSIHUE JPYTHX, YYHUTBIBATH €ro mpH
OCYILECTBIEHUH OOILEHUS, CHOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBATh OTHONICHHS C JPYTUMHU JIOJbMHU, 3a00THUTHCA,
NPOSIBIISATh UHTEPEC U pa3periaTb KOHMIUKTHI.

NPEAMETHBIE PE3YJIbTATBI
K xonmy oOyuenus B 10 kiacce npeaMeTHbie pe3ysbTaThl HA 0230BOM YPOBHE JOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD

y 00y4aromuxcsi yMeHH:

JEMOHCTPUPOBATh HA MpUMEpax poiib U MeCTo (pu3uku B (POPMUPOBAHMM COBPEMEHHON HAy4YHOU KapTUHBI MHpa, B
Pa3BUTHUHU COBPEMEHHOW TEXHUKH M TEXHOJIOTHM, B IPAKTUUECKOU AEATEIbHOCTH JIFOIECH;

YUUTHIBATh TPAHUIIBI MPUMEHEHHS M3YYCHHBIX (PU3MYECKUX MOJENeH: MaTepHalibHas TOYKa, WHEPIHAJIbHAS CHCTEMa
orcuéTta, abCONMIOTHO TBEPIOE TENO, UACANbHBIA Ta3, MOJAEIU CTPOCHHS Ta30B, XKUIAKOCTEH M TBEPABIX TEJN, TOUCUHBIH
AIEKTPUUECKUH 3apsijl MPU pelieHn: (PU3NIECKUX 3a7a4;

pacno3HaBaTh (U3MUYECKHE SIBICHUSA (TPOIECCH) M OOBACHITH MX HAa OCHOBE 3aKOHOB MEXaHWUKH, MOJICKYJSPHO-
KMHETHUYECKOW TEOPHM CTPOCHHS BEIIECTBA M BJICKTPOJAMHAMHUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE
JIBUKEHUE, CBOOOHOE MaJIeHUE TN, ABM)KCHHE 10 OKPY>KHOCTH, MHEPIIUS, B3auMojeicTBue Tei, nuddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHUE MXUIKOCTEH W TBEPABIX TeJ, W3MEHEHHE 00bEMa TeNn MpPU HArpeBaHUU (OXJIAXKIECHHH), TEIUIOBOE
paBHOBECHUE, UCITAPECHUE, KOHJICHCALINS, TUIABJICHNE, KPUCTAIUIN3als, KUIICHUE, BIAXHOCTh BO3yXa, MOBBILICHNUE JaBICHUS
rasa Inpu €ro HarpeBaHWH B 3aKPBITOM COCYZE, CBSI3b MEXKAY MapaMeTpamMu COCTOSHUS ra3a B M30MPOLECCAX, MNEKTPHU3ALUS
TeJI, B3aUMOJICHCTBUE 3aPSI0B;

OMKUCHIBATh MEXaHUUECKOE JBUKEHHE, UCTIONB3YSl (PU3NUECKUE BEIMUMHBI: KOOPJMHATA, TyTh, IEPEMEIICHUE, CKOPOCTD,



YCKOpEHHEe, Macca Teja, Chja, UMITYJIbC Tella, KHHEeTHYeCKas dHEeprus, MOTCHIMATbHAs JSHEPrHs, MEeXaHHYecKas padora,
MEXaHUYECKass MOIIHOCTh, IMPU OINMUCAHWHM MPABWILHO TPAKTOBATh (PU3MUYECKHH CMBICT HCIIOJIB3yeMBbIX BEIWYWH, HX
0003HaYEHUS W €AUHUIIBI, HAXOIUTh (DOPMYJIBI, CBSI3bIBAIONINE JAaHHYIO (PU3HYECKYIO BEIUYUHY C APYTHUMH BEIIMUYNHAMU;

OIMCHIBATh M3YYCHHBIC TEIUIOBHIC CBOMCTBA TEJI M TEIUJIOBBIC SIBJICHUS, UCIIONB3Ys (DH3UYCCKUE BEIIMYMHEL: JIaBJICHHC
rasa, TeMIeparypa, CpeIHss KHHETHUYECKas SHEPIHsl XaOTHYECKOTO JBMXKCHHUS MOJICKYJ, CPEIHEKBAJIpaTHYHAs CKOPOCTH
MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPCHHSS OSHEpPrus, padora raza, KOI(D(PUIIMEHT MOJIE3HOTO JCHCTBUS TEILIOBOTO
JIBUTATEIIS;, MPU OMHCAHUHM TIPABWJIBHO TPAKTOBATh (DU3UYECCKUH CMBICI HCIIONB3yeMbIX BEIMYMH, WX O0O3HAYCHUS U
SIMHMIIBI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIONINEC JAHHYIO (GU3HUYECKYIO BEIMUMHY C IPYTHUMH BEJIMYNHAM;

ONKMCHIBATh HW3YYCHHBIC JJICKTPUYCCKHE CBONCTBA BEIICCTBA M DJICKTPUYCCKHE SBJICHUS (TMPOIECCHI), HMCIOIB3YS
(¢u3HUeCKre BEIUYHMHBI: SJCKTPUUYCCKUNA 3apsj, DJICKTPUYECKOE II0JIe, HANpsOKEHHOCTh TMOJs, IOTCHIMAN, Pa3HOCTh
NOTCHIIMAJIOB; TPH OMHCAHWHM IMPABHJIBHO TPAKTOBAaTh (DU3UYECCKUH CMBICI HMCIIOIB3YEMbIX BEJIUYHMH, WX OOO3HAYCHHS H
€/IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3MUECKYIO BETUYNHY C IPYTUMHU BEIIMYNHAMH;

aHAIIM3UPOBATHh (PU3NIECKHUE TPOIECCHl U SBICHUS, UCTIONB3YsI (GU3MUECKUE 3aKOHBI M TPUHITUIIBI: 3aKOH BCEMHUPHOTO
Tsrotenws, |, 1l u 11l 3akonsr HproTOHA, 3aKOH COXpaHEHHsI MEXaHUYECKOW SHEPTUH, 3aKOH COXPAHECHUS MMITYJIbCA, TIPUHITHIT
CYNEPTIO3UIIHA CHJI, TPHUHIMI PABHOINPABUS WHEPIHUAIBHBIX CHCTEM OTCYETa, MOJICKYISIPHO-KHHETHYCCKYIO TEOPHIO
CTPOCHHS BEIIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETHUECKON YHEPTHH TEIIJIOBOTO BHKCHHS MOJICKYJ C aOCOTIOTHON
TEMIICPaTypOid, TICPBBIA 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAHCHHS DJIEKTPHUECKOTO 3apsjaa, 3akoH KynoHa, mpu 3TOM
pa3nuyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYECKOEe BBIpAKEHUE W YCIOBUS (TpaHUIbI, 00JIaCcTH)
MIPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIIMIIBI JCUCTBHUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3inuyaTh YCIOBHUS HX
0€30MacHOr0 MCIOJIb30BaHUS B IIOBCETHEBHOM KU3HH,

BBITIONTHATH JKCIEPUMEHTHI MO HMCCICIOBAHUIO (PU3NYECKUX SBICHWA M TMPOIECCOB C HMCIOJB30BAHUEM MPSIMBIX U
KOCBEHHBIX W3MEpPEHUH, MpU ATOM (OPMYIMPOBATH NPOOIEeMy/3aady W THUIOTE3y y4eOHOTO HSKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEIIIOKEHHOTO 000PYyI0BaHUS, POBOIUTH OMBIT U (HOPMYTUPOBATH BHIBOIHI,

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPCHUS (DU3NYECKUX BEIWYWH, TIPU ITOM BBHIOMPATH OMTHUMAIBHBIA CIOCOO
M3MEPCHHUS U UCTIOH30BATh U3BECTHBIC METOBI OTICHKHU MOTPEITHOCTEH U3MEPECHHI;



UCCIICJIOBATh 3aBUCHMOCTH MEXAY (GU3MYECKUMHU BEIMYMHAMH C HMCIOJIL30BAHHUEM MPSAMBIX H3MEPEHHUH, MPH 3TOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PUKCHUPOBATH PE3yJbTaThl MOJYUYCHHOW 3aBUCUMOCTH (DM3MUCCKHUX BEIMUYWH B BHUJIC TAOJIHI] U
rpa)MKoB, JeJIaTh BBIBOBI IO PE3yJIbTaTaM UCCIICIOBAHNUS,

coOJr01aTh MpaBmiia 0€30MacHOT0 TPY/a MPU MPOBEICHUN MCCIICIOBAHUN B paMKaX y4eOHOTO SKCIIEpUMEHTa, Y4eOHO-
UCCIICIOBATEILCKOH M TMPOCKTHON JEATEILHOCTH C WCIIOJIB30BAHUEM HM3MEPHUTEIIBHBIX YCTPOMCTB M J1AOOPATOPHOTO
000py10BaHMUS;

pelath pacy€éTHbIC 3aa4M C SIBHO 3aJaHHOW (PU3MYCCKOM MOJIEIbIO, UCIONb3ysl (PU3UUeCKHe 3aKOHbI U MPUHITUIIBI, HA
OCHOBE aHajW3a YCJAOBHs 3aJayd BBIOMpATh (PU3NUYECKYIO MOCNb, BBIACIATh (DHU3MUYECKHUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOAMMBIC JUISI €€ pEeHICHHUS, MPOBOAMTH PAaCYEThl M OICHMBATH PEATBLHOCTH IOJYYECHHOrO 3HAYCHHUS (PU3UUECKOU
BCJIMYMHBL

pelath KauyeCTBEHHBbIC 3aJauyd: BBICTPAMBATh JIOTHUECKH HEMPOTHBOPCUMBYIO IIEMOYKY PACCYKICHHH C OMOpOi Ha
M3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBIICHUS;

UCTIOJh30BaTh TMPH PEIICHWH Y4YeOHBIX 3aJad COBPEMEHHbIe WH(GOPMAIMOHHBIE TEXHOJOTHH [UIsl ITOHCKa,
CTPYKTYpUPOBaHUS, WHTEPIIPETAIMA WM TIPEACTABICHUS y4eOHOW M HAYYHO-TIOMYJSIPHOM WHQOpMAIUH, TOTYYCHHOH W3
pa3IMYHBIX KICTOYHUKOB, KPUTUIECKH aHAJIM3UPOBATH TOJTydaeMyr0 HH(DOpMAIIHIO;

IPUBOJMTH MPUMEPHI BKIIaJ]a POCCUHCKUX U 3apyOCKHBIX YIEHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBSICHCHHUE TPOIIECCOB
OKpY’KafoIllero MUpa, B pa3BUTHE TEXHUKU U TEXHOJOTHH;

UCTIOJIh30BaTh TCOPETHYCCKHE 3HAHUS MO (PU3MKE B TOBCEIHEBHOW KHM3HU JUIS oOecrieueHus: 0e30MmacHOCTH IpH
oOpaleHuu ¢ IpuOopaMH ¥ TEXHHYECKUMHU YCTPOUCTBAMHU, JJISI COXPAHCHHUS 3I0POBbS M COOJTIOJICHHUS HOPM 3K OJIOTHUECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPELE;

paboTaTh B TpYIIE C BBIMOJHEHUEM Pa3IUYHBIX COIHUAIBHBIX POJICH, TUIAHUPOBATH PadOTy TPYIIIBI, PAllHOHAIBHO
pactpeaenaTh 00S3aHHOCTH M TUIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, aJeKBAaTHO OICHUBATH BKIIAJ
K)K0T'0 U3 YYaCTHUKOB TPYIIITHI B PEIICHHE pacCMaTPUBAECMON TTPOOIJIEMEI.

K xoniy oOyuenus B 11 kiacce mpeaMeTHbIC pe3ysIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPakaTh CHOPMUPOBAHHOCTH
y 00y4JaroImuXxcss yMEHUH:

JCMOHCTPHUPOBATh Ha TPUMEPAX POJIb U MECTO (PU3UKH B (POPMHUPOBAHWU COBPEMEHHOW HAy4HOW KapTHHBI MUpa, B



Pa3sBUTUM COBPEMEHHOM TEXHUKH U TEXHOJOTUH, B IPAKTUYECKOM MEATEIBHOCTH JIKOJAEH, LEJIOCTHOCTh M E€AUHCTBO
(¢u3nUecKOi KapTUHBI MUPA;

YUUTBHIBATh TPAHUIIBl MPUMEHEHUS M3YYCHHBIX (DU3MUECKUX MOJIETIEH: TOUYEUHBIN AIEKTPUUECKUI 3apsll, Jy4d CBETa,
TOUEUYHBIM UCTOYHUK CBETA, /IepHasi MOJIe]b aTOMa, HYKJIOHHAs MOJIE b ATOMHOTO Siipa MpHU PelieHnH (PU3nYecKux 3ajady;

pacno3HaBath (pusmveckue sBJIeHUs (IPOLEecChl) U OOBICHATh X HA OCHOBE 3aKOHOB AJIEKTPOAMHAMUKUA U KBAHTOBOM
(Gu3MKU: 3IEKTpUYecKass MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUSA TOKA, B3aUMOJECHCTBUE
MarHuTOB, 3JEKTPOMATHUTHAS WHIYKIHUSA, NEWCTBUE MArHUTHOTO TOJS Ha MPOBOJHUK C TOKOM M JBIXKYIIMHCS 3apsij,
ANIEKTPOMArHUTHbIE KOJEOaHUs M BOJIHBI, MPSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa, OTPAKEHHE, MpPeIOMIICHHE,
uHTepdepennus, audpakuus U TOJNApU3ALMS CBETa, AUCHEpcHs cBeTa, (orosnexkrpuyeckuir 3ddext (horodrddexr),
CBETOBOE JIaBJICHWE, BO3HMKHOBEHHE JIMHEMYAaTOrO CIHEKTpa aToMa BOJOpPOAa, €CTECTBEHHAas M MCKYyCCTBEHHas
PaANOaKTUBHOCT;

OIMCHIBATh U3YYECHHBIC CBOKCTBA BELIECTBA (DJIEKTPUYECKUE, MATHUTHBIE, ONITUYECKUE, DIIEKTPUIECKYIO IPOBOIUMOCTD
pa3IMYHBIX CpPEeA) U IJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI), UCIONIB3Ys (PU3NUECKUE BEIMYUHBI: AJIEKTPUUECKUM 3apsj,
CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE CONIPOTUBIICHUE, Pa3HOCTh NOTEHIMAIIOB, 3JIEKTPOABIKYILAS CHIIA,
paboTa TOKa, WHAYKLUHS MarHuTHOro mojs, cuiaa Awmmepa, cuia JlopeHa, WHAYKTUBHOCTb KaTyIIKH, DSHEPIHUs
AJIEKTPUYECKOI0 W MAarHUTHOTO IOJIeH, Mepuox M 4acToTa KojebaHui B KojeOaTeIbHOM KOHTYpeE, 3apsii U cujia TOKa B
Ipolecce rapMOHNYECKHUX 3JIEKTPOMATHUTHBIX KoJleOaHU, (POKYCHOE pacCTOSIHUE U ONTUYECKask CUIIa JIMH3BL, IPU OIMHCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUN CMBICI UCHOJIb3YEMbIX BEIMYMH, UX 0003HAUEHHUS M €AMHHULI, YKa3bIBaTh (OPMYJIBI,
CBSI3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMH BEIUYMHAMU;

ONHKCHIBATh M3yUYEHHbIE KBAaHTOBBIC SBJICHUS M TPOIECCHl, HCHONb3Ys (U3NYECKUE BEIMYUHBI: CKOPOCTD
AJIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI U YaCTOTa CBETA, SHEPTHUS U UMIYJIbC (OTOHA, IEPUO]I MTOJTypacaaa, SHEPTUS CBA3H
ATOMHBIX SA€p, MPU ONHMCAHMM MPABUIBHO TPAaKTOBATh (PU3MUYECKHH CMBICI HCIIOJIB3YEMBIX BEIUYUH, UX OOO3HAYEHHUS U
€IMHULBI, YKa3bIBaTb (POPMYJIbI, CBSI3BIBAIOIINE JaHHYIO (U3MYECKYIO BEIUYMHY C JPYTMMH BEJIWYMHAMH, BBIYUCIATH
3HaueHUe (PU3NUECKON BEIIMUNHBI;

aHAIM3UPOBATH (PU3UYECKHE NIPOLIECCHI U ABJICHUS, UCIIOJIb3Ys (PU3NYECKHUE 3aKOHBI M MPHUHIHUIBL: 3aKOH OMa, 3aKOHBI
MOCJIEIOBATEIBHOTO W NapaJlJIeIbHOTO COEJUWHEHUs NPOBOAHUKOB, 3akoH Jlxoyns—JIeHuma, 3aKOH 3JIEKTpPOMAarHUTHOU



WHIYKIIUU, 3aKOH TPSIMOJIMHEHHOTO pACIpPOCTPAHCHUS CBETA, 3aKOHBI OTPAXKCHHUS CBETAa, 3aKOHBI IMPEJIOMIICHUS CBETa,
ypaBHeHHE DWHITEHHA 1u1si oTod(PdekTa, 3aKOH COXpaHECHUS DHEPTHH, 3aKOH COXPAHCHHS HMMITYJIbCA, 3aKOH COXPaHCHHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHHUSI MacCOBOTO YMCIIA, MOCTYAAaThl bopa, 3aKk0H paJnoakTHBHOTO pacmajaa, mpu 3TOM
pa3nuyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKCHHE M YCJIOBHUA (TpaHUIBI, 00JacTH)
IPUMEHUMOCTH;

OTIPEJICISITh HAMPABIICHUE BEKTOPA WHAYKIIUU MAarHUTHOTO TTOJISI IIPOBOJHKMKA C TOKOM, CHIIBI AMriepa u cuiibl JlopeHia;

CTPOWTH U ONMHCHIBATH N300pakeHNE, CO3/1aBaeMOe TNIOCKUM 3€PKaJIOM, TOHKOHW JTMH30M;

BBITIOJTHATh JKCIIEPUMEHTHI 110 HMCCJICIOBAHUIO (PU3MYECKHMX SIBIICHHA M IPOIECCOB C HUCIOJB30BAHUEM MPSIMBIX H
KOCBEHHBIX HM3MEpPEHUH: MpU 3TOM (HOPMYIMPOBATh MPOOJIEMYy/3aady W THUIOTE3y y4eOHOro 3KCIIEPUMEHTa, COOMpAaTh
YCTaHOBKY M3 TPEJIJIOKEHHOTO 000PY10BaHUs, TPOBOIUTH OIBIT U (POPMYITHPOBATH BHIBOIBL

OCYIICCTBIIATh MPSMbIC M KOCBEHHBIC W3MEPCHHS (PU3NYCCKUX BEIMYMH, TIPH 3TOM BBIOUPATh ONTUMAJIBHBIA CITOCOO
M3MEPECHHS U UCTIOIB30BaTh N3BECTHBIC METOIbI OIIEHKH TIOTPEITHOCTEH N3MEPECHHUIA;

MCCIIEZIOBATh 3aBUCHUMOCTH (DM3MYECKHX BEJIMYUH C HCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUN: TP 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHPOBATH PE3yJIbTAaThl MMOJYICHHON 3aBUCUIMOCTH (DM3MYECKHX BEITUYMH B BHJIC TaOIHIl U TpadUKOB, eIaTh
BBIBOJIBI TIO PE3YJIbTATaM MCCIICIOBAHNUS;

co0JIr01aTh MpaBmiIa 0€30MacHOro Tpya MpH MPOBEACHUH HUCCIEIOBAaHUN B paMKaX y4eOHOro SKCIEpUMEHTa, ydeOHO-
MCCIICJIOBATEIILCKOM ¥ TIPOCKTHOW JEATEIBHOCTH C HCIOJIB30BAHUEM W3MEPHUTEIBHBIX YCTPOWCTB H JIAOOPATOPHOTO
000py10BaHMS;

pemath pacu€THbIC 3a7a4u C SIBHO 3aJaHHON (hPU3MYECKOM MOJECINBIO, UCIIONB3Ys (PU3NUECKUE 3aKOHBI U MPUHIIUIIBI, HA
OCHOBE aHalu3a YCIOBHUS 3a7a4yd BBIOMPATh (PU3WYECKYIO MOJENb, BBIACIATh (U3MUECKHE BEIUYUHBI U (POPMYIIHI,
HEOOXoMUMbIE i €€ pEeIIeHUs, MPOBOIAUTH pPAcCUYEThl W OICHHBATh PEAJbHOCTHh IMOJIYYEHHOTO 3HA4YCHUS (U3UYECKOU
BEITUYHHBIL;

peniaTh KaueCTBEHHBIE 3aJ]a4M: BHICTPAWBAThH JIOTMUECKH HEMPOTHBOPEUYMBYIO IETIOYKY PACCYKICHUN C OMOpOil Ha
M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PU3HUCCKHE SIBJICHUS;

WCIIOJIB30BaTh TIPU pENICHHH YYeOHBIX 3a7a4 COBpPEeMEHHBbIE WH(DOPMAIMOHHBIC TEXHOJOTUW IS TIOMCKA,
CTPYKTYPHPOBaHUS, WHTEPIPETAIIMU W TIPEJCTaBICHUS Y4eOHOW M HAyYHO-TIOMYJISIpHOW WHGOpPMAIMH, TOJYYCHHON W3



Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHATU3UPOBATh MOJy4aeMyt0 HHPOpMaLUIO;

OOBSACHATh NPHUHLMIBI ICUCTBHUS MAIlWH, MIPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3inyaTh YCJIOBHS UX O€30MaCHOTO
WCIIOJIb30BaHUs B IOBCEIHEBHON KU3HU;

MPUBOJUTh MPUMEPHl BKIAJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B pPA3BUTUE HAYKH, B OOBSICHEHHE
IPOLIECCOB OKPY’KAOIIETO MUPA, B pPa3BUTHE TEXHUKU U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHMS IO (PU3MKE B IMOBCEAHEBHOM XM3HM il oOecrieyeHusi 0e30MacHOCTU NpU
oOparieHuu ¢ npuOoOpaMu U TEXHUYECKUMHU YCTPOUCTBAMM, JIJIsi COXPAHEHUS 3/10POBbs U COOJIIOJIEHUS HOPM DKOJIOTMYECKOTO
NOBEJIEHUS B OKPY’KaIOUIEH CpeaE;

paboTaTh B TpyIIe C BBINOJIHEHHEM Pa3MYHBIX COLHUAIBHBIX POJICH, MIAHUPOBATH PabOTy TPYMIBI, PALHMOHAIBHO
pacnpenensiTh 00s3aHHOCTH W IUJIAHUPOBATH JIEATENbHOCTh B HECTAHAAPTHBIX CUTYyalUSX, aJ€KBATHO OILICHMBATh BKJIAJ
Ka)KJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PACCMATPUBAEMOM MPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoJsinyecTBO yacoB DJIeKTPOHHBbIE
No /n HaumeHoBaHue pa3ieioB U TeM Kontposbmbie | IIpakTieckue (uugposbie)
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypebi
bubmmoreka [IOK
Paznea 1. ®u3KKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS 1 0 0 https://m. edsoo.ru/7f41bf72
bu6mmoreka [IOK
Paspen 2. Mexaska 23 2 2 https://m.edsoo.ru/7f41bf72
MounekynsapHas ¢pusuka u bubnuoreka [IOK
Pasnen 3. TEPMOIMHAMMKA 2 2 . https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
Pa3pea 4. DIIeKTPOAMHAMHKA 17 1 1 https://m. edsoo,ru/7f41bF72
PesepBHOE Bpems 0 0 0
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 4



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

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
(uu¢poswIe)
Ne i/ HaunmeHoBaHue pa3jaeioB Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06PA30BATEbHBIC
padoTsI padoThI pecypesI
bubmmoreka [{OK
Pazpen 1. SIICKTpO/IMHAMMKA 13 2 1 https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
Paznea 2. Konebdauns u BOIHBI 24 1 2 https://m.eds0o.ru/7f41c97c
OcCHOBEHI crieITUATBHON TEOPUHU bubnuorexa [JOK
Paszen 3. OTHOCHUTEIILHOCTH ; . 0 https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
Pa3znea 4. KsanToBas ¢usuka. 21 1 0 https://m. edso0.ru/7f41c97c
Pe3epBHOE Bpemst 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 3



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




TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Ha3Baunue pazgesa KosmnyecTBo KounuecTBo KounuecTBo Hara JJ1eKTPOHHbIE HH(POBbIE
n/n 4acoB KOHTPOJIBLHBIX NMPaKTHYECKUX U3y4eHust 00pa3oBaTelbHBIEPECYPChI
padort pa6oTt

1. | MexaHu4ecKoe JBIKCHHUE. 1 6.09.23 https://fioco.ru/
Cucrema orcuera.

2. | Croco0Onl onvcaHus IBUKEHUA. 1 13.09.23 https://fioco.ru/
Tpaexropus.Ilyts. [lepemenenue.

3. | PaBHOMepHOE TIPSIMOJTMHEIHOE 1 15.09.23 https://fioco.ru/
nBrkeHue. CKopocCThb.

4. | BxogHasi KOHTPOJIbLHAs padoTa. 1 1 20.09.23

5. Yckopenue. 1 22.09.23 https://fioco.ru/
CKOpOCTh TIpHU ABUKEHUU C
YCKOPEHHUEM.

6. | CBoOomHOE maaeHue. 1 27.09.23 https:/fioco.ru/
JIBuKeHHe ¢ yCKOpeHue
CBOOOJHOTO MAJCHHUS.

7. | PaBHOMepHOE 1 29.09.23 https://fioco.ru/
JBH>KEHUE MO OKPYKHOCTH.
KunemaTurka aGcomoTHO
TBEpAOro Teja.

8. | JlabopaTopuas pa6ora Nel 1 1 4.10.23

«M3yueHune 1BUKEeHUs Teaa Mo
OKPY>KHOCTH.




[IpyHIUII OTHOCHUTENBHOCTH B
MexaHuke. Muepuus.
IlepBslil 3ak0H HbIOTOH.

6.10.23

https://fioco.ru/

10. Cuna. Macca.Bropoii 3akoH 11.10.23 https://fioco.ru/
HrerotoHa.
11. Tperuii 3akon HeroToHa. 13.10.23 https://fioco.ru/
I'eouenTpuueckas cucrema
oTcYera.
12. KonTpoabHas padora o reme 18.10.23
«KnHematukay.
13.  |Pemenue 3amau «3aKOHBI 20.10.23 https:/fioco.ru/
Hrrotonay. Ilonroroska k
KOHTPOJILHOU paboTe.
14. Cuitbl B IPUPOJIE. 25.10.23 https://fioco.ru/
Cura TSHKECTH M 3aKOH
BCEMUPHOTO TATOTEHUSI.
15. Bec tena. Cuibl ynpyrocTH. 27.10.23 https://fioco.ru/
16. JlabopaTopHas paGoTa Ne2
«3MepeHne KeCTKOCTH MPYKUHBD).
17. CHIIBI TPEHUS. https://fioco.ru/
18. JIBU>keHUE Tela B IpaBUTAIIMOHHOM https://fioco.ru/
rose. JIBikeHue Tena noji1eiicTBUeM
HECKOJIBKUX CHIL.
19. Nmnyibce. 3akOHCOXpaHEHUS https://fioco.ru/

UMITYJIbCA.




20.

Mexanndeckas pabota. MOIIIHOCTb.
DHeprusl.

https://fioco.ru/

21. 3aKOH COXpaHCHHS SHEPTHUU. https://fioco.ru/

22. Pemenne 3amau «3aKOHBI https://fioco.ru/
COXpPAaHEHUSI B MEXAHUKE.

23. PaBHOBecue TeiI. https://fioco.ru/
Y CI0BHSI paBHOBECHSI TEIL.

24. OcnoBnbIe mooxennss MKT. https://fioco.ru/
bpoyHOBCKOE NBUKEHUE.

25. BzauMopelicTBre MOJICKYII. https://fioco.ru/
CTpoeHUE TBEP/IBIX, KHUIKUX H
ra3000pa3HbIX TeIl.

26. KonTpoabHas padora 3a 1

noJIyroaue.

27. Pacnipenenenne MoseKyI naeaibHOTO https://fioco.ru/
ra3a 1o CKOPOCTSIM.

28. OcHoBHoe ypaBHeHue MKT https://fioco.ru/
WJICaJIbHOTO Ta3a.

29. TemMmnepaTypa v TEIIOBOE https://fioco.ru/
paBHOBecHE. DHEPTHsI TSILIOBOTO
JIBHDKCHHSI MDJICKYJI.

30. YpaBHEHUE COCTOSTHUS https://fioco.ru/
WJICATLHOTO Ta3a.

31. I'a30BbBIE 3aKOHBL. https:/fioco.ru/

32. JlabopaTopnasi paGora Ne3

«DKCIIEPUMEHTaJIbHAsI NIPOBEPKA




3axkoHa ['eii-JIroccakay.

33. Hcnapenue u KoHIeHcaLMS. https://fioco.ru/
Kunenwne xuakocTu.

34. Haceimennslii nap. BiaxxHocTs https://fioco.ru/
BO3/TyXa.

35. BrnaxHOCTB BO3/TyXa, TOYKA POCHI. https://fioco.ru/
Pemenue 3anau.

36. [ToBEPXHOCTHOE HATSHKEHHE https://fioco.ru/
JKUJIKOCTH.

37. CrtpoeHue u cBOMCTBa https://fioco.ru/
KPUCTAJUTHYECKUX HaMOP(PHBIX
TeJl.

38. MexaHu4ecKrue CBONCTBA TBEPIBIX https:/fioco.ru/
TEJL.

39. MexaHu4ecKrue CBOMCTBa TBEPIBIX https:/fioco.ru/
TEJI U CBOMCTBA XKUIKOCTEH.
Penrennesamnau.

40. Kpucramuzanus uniaBieHHE https://fioco.ru/
TBEPJIBIX TEI.

41. BHyTpeHHsIs1 sHEeprusiu padoTa B https://fioco.ru/
TEPMOJINHAMUKE.

42. KonuuecTBO TEIOTHL. Y paBHEHHE https:/fioco.ru/
TEIJIOBOTO OasiaHca.

43. Pabora rasa npu u3ormpoiieccax. https://fioco.ru/

44, [TepBbIii 3aKOH TEPMOJANHAMHUKH. https://fioco.ru/




45.

Bropoii 3akoH
TepMoaMHAMUKH.

https://fioco.ru/

46. KonTposabHas padora 1o reme
«MonexymnspHas pU3UKa.
TepMoaguHamMuKa».

47. Tennoseie neurarenm. KIT/] https://fioco.ru/
TEIUIOBBIX JIBUTATEJICH.

48. Drnekrpu3arus Tell. J[Ba Buga https://fioco.ru/
3apsi10B. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsifa.

49. 3akon Kyrona. https://fioco.ru/

50. 3aKOH COXpPaHEHHS IEKTPUUYECKOTO https://fioco.ru/
3apsaa. 3akoH Kynona. Pemenue
3a7a4.

51. DNeKTpruYecKoe moJe. https://fioco.ru/
HanpsikeHHOCTB 3JeKTPUYECcKOro
TIOJIS.

52. [Tosre ToueuHorO 3apsina, https://fioco.ru/
3apsHKEHHOTO [1apa.

53. [IpuHIATT CYNEPITO3HUIIMH ITOJICH. https://fioco.ru/

54, [IpOBOTHUKH U JUIJICKTPUKH B https://fioco.ru/
AJIEKTPOCTATUYECKOM TMOJIE.

55. [ToTenuman 31eKTpOCTaTUYECKOTO https://fioco.ru/
T10JIs1 ¥ Pa3HOCTh MOTEHIIUAJIOB.

56. DNEeKTPOEMKOCTh YEIUHEHHOIO https://fioco.ru/

IIPOBOJHUKA. KOHI[CHC@.TOPBI.




o7,

JladopaTopHas padora Ne4d
«[locnenoBaTenpHOE U MapauIeIbHOE
COCJIMHEHUE MMPOBOTHUKOBY.

58.

Pemenue 3aau no reme « DHeprus
AJIEKTPOMArHUTHOTO
B3aUMOJICHCTBHUSIY.

https://fioco.ru/

59.

DNEKTPUUECKUHN TOK.
Cuna Toka. YcinoBus
CYIICCTBOBAHMUS
3JICKTPUYECKOTO TOKA.

https://fioco.ru/

60.

3axon Oma 11
ydJacTKa Iemu.
ConpoTHuBJICHUE.

https://fioco.ru/

61.

Pacuer
AIIEKTPUIECKUX
erneyd NOCTOSHHOTO
TOKa.

https://fioco.ru/

62.

PaboTta 1 MOIIHOCTE
3JICKTPUYECKOTO TOKA.

https://fioco.ru/

63.

3J1C. 3akon Oma ajist
IOJIHOH IIENHU.

https://fioco.ru/

64.

Penrenne 3agau «llocTosTHHEIM
AJICKTPUYECCKUI TOK»

https://fioco.ru/

65.

KonTpoabsHasi padora 3a 2
NoJIyrojaue.

66.

DJIeKTPOHHAs MPOBOJUMOCTh
Pa3IMYHBIX BELIECTB. 3aBUCUMOCTD
COIIPOTHUBJICHUS IPOBOJIHUKA OT
TeMnepaTypbl. CBEPXIIPOBOAUMOCTb.

https://fioco.ru/




67. DNEKTPUUECKUI TOK 1 https://fioco.ru/
B IMOJIYITPOBOHUKAX.

68. DJIEKTPUYECKHAN TOK B BaKyyMe. 1 https://fioco.ru/
Bcero 68 https://fioco.ru/




TEMATHUYECKOE IINTAHUPOBAHUE

11 KIIACC
Ne Ha3Banue pa3zgesia KoaundgecTBoO KoaunuecTBO KoaunuecTBO Jara DeKTpoHHbIE HH(POBHIE
n/n 4acoB KOHTPOJIBHBIX MPAKTUIECKUX U3y4YeHHust 00pa3oBaTebLHBIEPECYPChI
pador pador
1. MaruutHoe moste. Maaykius 1 5.09.23 https://fioco.ru/
MarHUTHOTO TIOJIS.
2. Cuna Ammnepa. JleiicTBue 1 7.09.23 https://fioco.ru/
MarHUTHOTO TIOJISl Ha MPOBOTHUK C
TOKOM.
3. JlelicTBHE MarHUTHOTO TIOJIS HA 1 12.09.23 https://fioco.ru/
JBIOKYITANACS DJIEKTPUUYECKUH 3apsi.
Cuina JlopeHua.
4, Bxoanasi KOHTpoJIbHAS padoTa. 1 1 14.09.23
5. Pemienne 3amau «MardutHoe MoJie. 1 19.09.23 https:/fioco.ru/
6. MarsuTHbIE CBOMCTBA BEIIECTRA. 1 21.09.23 https://fioco.ru/
DNEeKTPOMAarHUTHAS WHIYKIIHSL.
7. MarsuTHbIN NOTOK. 3aKOH 1 26.09.23 https://fioco.ru/
AJIEKTPOMArHUTHON HMHIYKITUH.
8. JlabopaTopnasi paGora Nel 1 1 28.09.23

«OrnpeneneHne yCKOpeHus

CBOOOJHOTO ITa€HUS C ITIOMOIIBIO




MaATHHUKA)).

9. HanpasieHue WHIYKIIMOHHOTO TOKA. 3.10.23 https://fioco.ru/

[IpaBuio Jlenna

10. CamouHnykius. UHIYKTHBHOCTS. 5.10.23 https://fioco.ru/

11. W3ydeHue sBneHus 10.10.23 https://fioco.ru/
DIIEKTPOMArHUTHOM WHTYKIIHH

12. DIEKTPOMATHUTHOE TI0JIE 12.10.23 https://fioco.ru/

13. KonTpoabHas padora 1o Teme 17.10.23
«INEeKTPOMArHETU3MY.

14. DJIeKTPOMArHNUTHBIE KOJTeOaHNS. 19.10.23 https://fioco.ru/

15. CBOOOTHBIC U BBIHYXK/ICHHBIC 24.10.23 https://fioco.ru/
ANEKTPOMATrHUTHBIC KOJICOaHMUSI.

16. KonebaTenbHbBINH KOHTYP. https:/fioco.ru/
[peBparieHue SHEPTUM MIPU
AIIEKTPOMArHUTHBIX KOJICOaHUSIX.

17. ITepeMeHHBIH SJIEKTPUYECKHIA TOK. https://fioco.ru/

18. [IpousBoacTBO, Mepenava u https://fioco.ru/

HUCIIOJIB30BaHHC BHCKTqueCKOﬁ
OHCPI'UH.




19.

I'enepupoBaHue 2IEKTPUIECKON
sHepruu. TpaHcPopMaTOpBhl.

https://fioco.ru/

20. Pemrenue 3amau «Tpanchopmatopbi». https://fioco.ru/
21. [Tpou3BOICTBO ¥ UCITOJIL30BAHUE https://fioco.ru/
ANEKTPUYECKOUN SHEPIUU.
22. [lepenaya MeKTPOIHEPTHH. https://fioco.ru/
23. DIIEKTPOMArHUTHBIE BOJIHEIL. https://fioco.ru/
24, OnexTpoMarHuTHas BoiHa. CBolicTBa https://fioco.ru/
AIIEKTPOMATHUTHBIX BOJIH.
25. [Tpunnun pagroreneOHHOMN CBS3H. https://fioco.ru/
[Ipocreitmmii pagMONIPUEMHUK.
26. Pamgnonokamus. [lorsitue o https://fioco.ru/
TeJIeBUJCHUU. Pa3BuTHE CPEICTB
cBsi3u. CKOpOCTh CBETA.
217. 3aKOH OTpaKEHUS CBETA. https://fioco.ru/
28. 3aKOH MPEIIOMIICHHUS CBETA. https://fioco.ru/
29. JlabopaTopHas padora Ne2

«Onpenenem/le IIOKa3aTciiAa
IIPCIIOMIICHUSD.




30.

[ToaroroBka Kk KOHTPOJIBHOM padoTe.

https://fioco.ru/

31. KonTpouabHnas padora 3a 1
MoJIyroaue.
32. JIunza. [locTpoeHne n300pakeHus B https://fioco.ru/
JUH3E.
33. JlaGopaTopHasi padora Ne3
«OmnpeneneHne ONTHUECKON CUITBI U
(hOKYCHOTO pacCTOsTHUE COOMparomieit
JIUH3BI.
34. Jlucniepcust cBerta. https://fioco.ru/
35. HNurtepdepennus ceta. udpakmms https://fioco.ru/
CBeTa.
36. [Tonsipuzanus cBera. https://fioco.ru/
37. Pemrenne 3amau mo reme «OMNTHKA. https:/fioco.ru/
CBeToBbIE BOJTHBI»
38. DJIEeMEHTBI TEOPUU OTHOCUTEIBHOCTH. https://fioco.ru/
39. [TocrynaTel Teopuun https://fioco.ru/
OTHOCHUTENIbHOCTH.
40. PensaTuBUCTCKUIA 3aKOH CIIOXKEHUS https://fioco.ru/

CKOpOCTCfI. 3aBUCHMOCTD SHEPruu
TCJIa OT CKOPOCTH €ro ABUKCHUSL.




41.

PenstuBucrckas auHamuka. CBsisb
MEK/ly MACCOU U SHEPTHUEH.

https://fioco.ru/

42. W3mydeHue u CrieKTphI https://fioco.ru/

43, Buner m3nyuenuit. [lkana https://fioco.ru/
AJIEKTPOMATrHUTHBIX BOJIH.

44, CrieKTphl U CHIEKTpaJIbHBIE aIlllapathl. https://fioco.ru/
Bunpt ciektpoB. CrieKTpasibHBIN
aHaJTH3.

45. Ha6nronenue critomHoro u https://fioco.ru/
JIMHEWYATOro0 CIEKTPOB.

46. NudpakpacHoe u ynprpaduoaeToBoe https://fioco.ru/
u3NyyeHus. PeHTreHoBCcKue JTyun.

47. KonTtpoasnas padora no reme
«OnTuka».

48. CBETOBBIE KBAHTHI. https:/fioco.ru/

49, ®otorddext. YpaBHeHUE https://fioco.ru/
OWHIITEHHA.

50. ®oTonbl. [Ipumenenune https://fioco.ru/
dhoTorddexra.

Sl Ctpoenue atoma. https://fioco.ru/




OmnpiTel Pesepdopra.

52. KsanToBbie mocrynarer bopa. https://fioco.ru/
Jlazepsl.

53. ®u3nka aTOMHOTO sapa https://fioco.ru/

54, Crtpoenue aToMHOTO sijipa. SnepHbie https://fioco.ru/
CWJIBI.

55. DHEprus CBSI3U aTOMHBIX S7Iep. 3aKOH https://fioco.ru/
PaJIMOaKTUBHOTO pacIaja.

56. AnepHbie peaknuu. Jlenenue suep https://fioco.ru/
ypaHa. LlenHbIe sepHbIe peakIuu.
S nepHsliil peakTop.

57. [IpuMeHeHue siepHO SHEPTUH. https://fioco.ru/
Bbuonornueckoe nencreue
PaZMOaKTUBHBIX U3ITyYEHUI.

58. du3nka aToMa ¥ aTOMHOTO SijIpa. https:/fioco.ru/

59. DneMeHTapHbIe YacTuibl. Dusnka https://fioco.ru/
AJIEMEHTAPHBIX YACTHII.

60. KonTpoabHas padora 3a 2
noJiyroaue.

61. PaBHOMEpHOE U HEpaBHOMEPHOE https://fioco.ru/

HpHMOJ’IHHCﬁHOC JABWKCHUC.




62. 3akonbsl HetoToHa. Pemenue 3agad. 1 https://fioco.ru/
63. [Toxaroroska k EI'D. 1
64. 3aKOHbBI COXpaHEHUS! B MEXaHUKE. 1 https://fioco.ru/
65. OcnoBel MKT. Pemenue 3amau. 1 https://fioco.ru/
66. IToxaroroska k EI'D. 1
67. CBolicTBa TBEPABIX TEN, KUIKOCTEH U 1 https://fioco.ru/
ra3oB. TemioBelie siBiieHUs. Perienue
3a/1a4.
68. Hrorosoe 3akperuicHue 1
Bcero 68




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Cotckuit H.H. non penakuueit [lapdhentreBoit H.A., AkiinonepHoe
obmectBo «M3narensctBO «IIpocBenienue»
» dusuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. non penakuueit [lapdentbeBoit H.A., AkinonepHoe

O6III€CTBO ((HBJI&TCHBCTBO «HpOCBGIIIGHI/Ie»

METOANYECKHUE MATEPHUAJIbI IS YUUTEJISA
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