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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢uszuke 6a30BOTO YpOBHS Ha YPOBHE cpeaHero obmiero oopasoBaHus pa3padoTaHa
Ha OCHOBE MOJIOKEHUH 1 TpeOOBaHUH K pe3ybTaTaM OCBOSHHUS OCHOBHOM 00pa30BaTEIbHOMN MPOTPaMMBl,
npeacraBieHHbIx B PI'OC COOQO, a takxke ¢ yuérom (enepanbHO pabodeil mporpaMMbl BOCIIUTAHHS U
KOHIIEMIINKM TpenojaBaHus ydeOHoro mpenmera «®Pusnka» B 00pa30BaTeNbHBIX OPTaHU3AIMIX
Poccuiickoii @enepaiy, peain3yomux OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copepxanue mporpaMMbl 1o (U3MKE HAMpaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYUYHOM
KapTUHBI MHpa oOyyatonuxcs 10-11 kmaccoB mpu oOydeHnu ux Gu3nke Ha 6a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JIeITeIbHOCTHOTO Moxoaa. [Iporpamma o ¢usuke coorBeTcTByeT Tpeboanusim ®I'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, IMPEJAMETHBIM M METAanpeIMETHBIM pe3ylbTaTaM OOyuYeHHUs, a TaKkKe
YYUTHIBACT HEOOXOIUMOCTh PEaTU3alliid MEKIIPEAMETHBIX CBsi3eld (M3MKU C €CTECTBEHHO-HAYYHBIMHU
y4eOHBIMU TIpeIMeTaMu. B Hell ompenenstoTcsi OCHOBHbBIE IIeNIM U3y4eHUs (DU3UKU Ha YPOBHE CPETHETO
obmero oOpa3oBaHus, TIUIAHUPYEMBbIE pE3ylbTaThl OCBOEHUS Kypca (U3UKH: JIMYHOCTHBIC,
MeTanpeIMeTHbIE, MPEAMETHbIE (Ha 6a30BOM yPOBHE).

[Iporpamma 1o (hu3MKe BKIIOYAET:

®* [UIAHHpPYEMBIE pPe3ylbTaThl OCBOEHHUS Kypca (U3MKH Ha 0a30BOM YypOBHE, B TOM 4YHCIIE
MpEeMETHBIC PE3YIBTATHI IO TOAaM O0yUCHHUS;
®  couepkaHue yueOHoro npenmera « Pusnkay 1o rojgam o0ydeHusl.

®dusnka Kak Hayka O Hamboriee OOIMX 3aKOHAX NPHUPOIBI, BHICTYNAs B KadyecTBE Y4YEOHOTO
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJAJ B CHUCTEMY 3HaHHH 00 OKpYyKalIIeM MHpE.
[[IxonbHBI Kypc (PU3UKH — CHUCTEMOOOpPA3yIOUIUH ISl €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKUE 3aKOHBI JISKAT B OCHOBE MIPOIIECCOB U SBJICHUH, H3y4aeMbIX XUMHUEH, ONOJIOTHEH,
busndeckoi reorpadueit u actpoHomuei. Mcmoap30BaHue U aKTUBHOE TPUMEHEHNE (PU3UIECKUX 3HAHUN
OTIpeNIeTIIeT XapaKTep W Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEPreTHUKU, TPAHCIOPTa,
OCBOEHHMSI KOCMOCA, IOJIyYEHUS HOBBIX MATEpPHUAIOB C 3aJaHHbIMM CBOWCTBAMHM MU Apyrux. M3yuenue
(U3UKKA BHOCUT OCHOBHOM BKJIaJl B JOPMUPOBAHNE €CTECTBEHHO-HAYYHOW KApTUHBI MUPa 00yJaronuxcs,
B (QopMHUpOBaHHE yMEHHI NPUMEHSATh HAay4HbI METOJl MO3HAHUS TMPHU BHINOJHEHUH UMH Yy4eOHBIX
HUCCIIETOBAHUHN.

B ocHOBY kypca ¢usuku 1715 ypOBHS CpeJHEro O0IIero 00pa30BaHUS MOJOKEH Pl UACH, KOTOpPBIE
MO>KHO PacCMaTpUBaTh KAK IPUHIUIIBI €T0 IIOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBHM C HEH Kypc SBISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepuan M3 BCEX paslenoB (U3MKH, BKIIOYAET KaK BOMPOCHl KIACCHUECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuszayuu. B cooTBeTcTBUM € HeW Mmarepuan Kypca (GU3UKH OOBEIWHEH BOKPYT
dusnyeckux Teopuil. Bemymmum B Kypce sBhsieTcss (pOpMHpOBaHHE NPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MAaT€pUH, BEUIECTBE U TOJIE.

Hoesa eymanumapusayuu. E€ peanuszanus MpEeANoNaracT MCIOJIb30BAHUE TI'yMaHUTapHOIO
noTeHrana GU3NIECKO HAyKu, OCMBICIICHHE CBSI3U Pa3BUTHs (DU3UKHU C pa3BUTHEM OOIIECTBA, a TAKKE
C MHUPOBO33PEHYECKUMH, HDABCTBEHHBIMH U SKOJIOTUYECKUMH MPOOIeMaMHu.

Hoes npuxnaonoii hanpasnennocmu. Kypc QUMK mpeanoiaraetT 3HakOMCTBO € IITUPOKUM KPYyTrOM
TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIOKEHUN N3yUCHHBIX TEOPUN U 3aKOHOB.

Hoes sxonoeuzayuu peannsyercsi moCPeACTBOM BBEICHUS JIEMEHTOB COJEPIKAHUS, MOCBIIIEHHBIX
9KOJIOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTUEM TEXHUKU M TEXHOJOTHUH, a
TakKe 0OCYKICHHUSI MPOOIIEM PAITMOHATIBFHOTO MTPUPOIONONB30BaHUS U SKOJIOTHIECKON OE301TacHOCTH.

CrtepXHEBBIMHU dJIEMEHTAMU Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro 0O0pa3oBaHUs SIBISTIOTCS
¢usngeckne Teopun (HOpMUPOBAHHE IMPEICTABICHHH O CTPYKTYpe TMOCTPOCHUS (DU3MYECKOW TEOPHH,



ponu (pyHAaMEHTaIbHBIX 3aKOHOB U MPUHIUIIOB B COBPEMEHHBIX MPEJICTABICHUIX O MPUPOAE, TPaHHUIIaX
NPUMEHUMOCTH TEOPHH, JIJTsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U ITPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBI TOAX0J B Kypce (U3MKH peanu3yercs MpekIe BCero 3a Cuér
OpraHH3alK SKCIEPUMEHTAIbHON JesTeNbHOCTH o0yyatonuxcs. [yis 6a30Boro ypoBHs Kypca (pU3UKH —
3TO HCTOBb30BAHUE CHCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIaOOpaTOPHBIX padoT,
KOTOpBIE B MporpamMme mo (u3uke oObeIMHEHbl B OOLIUIN CIHMCOK YYCHHMUYECKUX MPAKTHYECKHX padoT.
Boiienenne B yka3aHHOM HepedHE J1abOpaTOpHBIX paboT, MPOBOAUMBIX JIsi KOHTPOJIS U OLEHKH,
OCYIIECTBIISIETCS YYACTHUKaMH 00pa30BaTENIBHOTO Mpollecca UCXOAS U3 0COOEHHOCTEN TIaHUPOBAHUS U
ocHamieHusi kabunera ¢(usuku. IIpu 3TOM oOecreunBaeTcss OBIaJeHHE OOYYAIOUIMMHUCS YMEHUSIMHU
MPOBOANTH KOCBEHHBIE M3MEPEHHUS, HUCCIEAOBAHUS 3aBUCUMOCTEH (U3MYECKUX BEITHYHUH M MOCTAHOBKY
OTIBITOB 10 MPOBEPKE MPEATIOKEHHBIX TUIIOTE3.

Bonbuioe BHUMaHue yaemsieTcs PELICHHI0 PAacdETHBIX M KadecTBEHHBIX 3anad. llpum stom s
pacuéTHBIX 3a7ad TMPUOPUTETOM SBISIIOTCA 3a7adyd C SBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
MO3BOJISIOIIME MPUMEHSATh U3YUCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjiesia Kypca, TaK U
UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/enoB. s KauecTBEHHBIX 3a/a4 MPUOPUTETOM SBIISIFOTCS 3aJaHHsI Ha
00BsICHEHHE TPOTEeKaHUS (U3MUECKHUX SIBICHUNW M TPOILECCOB B OKPYXKAIOUIEH >XU3HU, TpeOyrolue
BbIOOpa (PU3MUECKON MOJENHN /IJIsl CUTYalluH MPAKTHKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusimu OGI'OC COO k MarepHallbHO-TEXHHUYECKOMY OOECIEUYCHUIO
y4eOHOTro mporecca 6a30BbIi YPOBEHb Kypca (PU3UKH HA YPOBHE CpeHEro 001ero o0pa3oBaHus JOIKEH
U3y4aThCcs B YCIOBHAX MPEIMETHOr0 KaOWHeTa (U3MKU WM B YCIOBHSX WHTETPUPOBAHHOTO KaOWHeTa
IPEIMETOB E€CTECTBEHHO-HAyYHOro MuKiIa. B kabuHere ¢Qu3uku [0MKHO OBITH HEOOXOAMMOE
nabopaTopHOe 00OpYAOBaHHE JUISI BBITIOJHEHUS YKa3aHHBIX B INpOrpaMMe MO (U3HUKE YUIEHUYECKUX
MPaKTUYECKUX PabOT U IEMOHCTPAIIMOHHOE 000pYy0BaHHE.

JleMoHCTpanmoHHOEe 000pynoBaHHEe (GOPMHPYETCS B COOTBETCTBUU C MPHUHIIUIIOM MHHHUMAIIbHOU
JIOCTaTOYHOCTU M 0OOecrevyrBaeT MOCTAHOBKY MEPEUYUCIICHHBIX B IporpaMme mo (u3MKe KIIOUeBbIX
JNEeMOHCTpAIMid ISl HMCCIIEOBAaHUS HM3Y4YaeMbIX SIBJICHHH W  TIPOIECCOB, OJMIUPHYECKUX |
(byHIaMEHTalIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTopHoe oOopymoBaHuE ISl YUYEHHYECKHX MPaKTUYECKHX padboT dopmupyercs B BHUIC
TEMaTHYECKUX KOMIUIEKTOB M OOECTeurBaeTcs B pacuéTe OJAHOrO KOMIUIEKTa Ha JABYX OOYYaroUIMXCH.
TemaTnueckrue KOMIUIEKTHI Ja00OPaTOpHOTO 000pYAOBaHUS JOJKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUH aHAIOTOBBIX U HU(PPOBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B
BUJIE ITM(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMH IIETISIMH U3Y4EHUS (PU3UKHU B 00111eM 00pa30BaHUU SBIISIOTCS:

* (¢dopMUpOBaHHE HHTEpPECa U CTPEMIICHUS OOYYalOMIMXCS K HAay4YHOMY H3YyYEHHUIO MPUPOJIBI,
pa3BUTHE UX WHTEIUIEKTYyalbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

®  pa3BUTHE NPEACTABICHUN O HAYYHOM METOJE MO3HAaHUS U (HOPMUPOBAHHE HMCCIEI0BATEIHCKOIO
OTHOIICHHS K OKPY>KAIOLIUM SIBIICHHUSM;

*  (opmupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHs] OCHOB CTPOCHUSI MaTepUH U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH;

*  (opmHpoBaHUE YMEHUN OOBSCHATDH SIBICHUS C MCIOIB30BAaHUEM (PU3MUYECKUX 3HAHUNA M HAYYHBIX
JI0Ka3aTeIbCTB;

* (opmHupoBaHHE TPEACTABICHUNA O pOJM (DU3MKH TSI Pa3BUTUSL APYTUX ECTECTBEHHBIX HayK,
TEXHUKH ¥ TEXHOJIOTHH.

JlocTikeHrne STHX IieNiell oOecreunBaeTcsl peleHHeM CIIeAYIONINX 3a7ad B MpOIecce M3YYeHHUs
Kypca (pU3UKU Ha YPOBHE CPETHETr0 O0IIET0 00pa3oBaHus:



®* ppuobpeTeHHe CUCTEMbl 3HAHUNA 00 00IUX (PU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSX,
BKJIFOYAsT MEXAaHHUKY, MOJEKYSIPHYIO (GHU3HKY, SJIEKTPOJAMHAMHUKY, KBAHTOBYIO (U3UKY M DJIEMEHTHI
acTpopu3uKHy;
* (¢dopMupOBaHHE YMEHHUIl NPUMEHATh TEOPETHYECKHE 3HAHUS i1 OObBSICHEHUS (PUIUUYECKUX
SBIICHUI B PUPOJIE U JUISI IPUHATHS MPAKTUYECKUX PEIIeHUH B TIOBCETHEBHOM JKU3HU;
®  OCBOEGHHE CIOCOOOB pEIICHUs Pa3IMYHBIX 3a7au C SBHO 3aJJaHHOW (PU3UYECKON MOJENbIO, 3a/ad,
MOJIPa3yMEeBAIOIINX CAMOCTOSITENILHOE CO3/JaHie (PU3NIECKON MOJIEIH, aJIeKBATHOM YCIOBUSM 331a4H;
® T[OHMMaHHe (UIUYECKHMX OCHOB U TMPHUHIMUIOB JCWCTBUA TEXHUYECKHMX YCTPOHCTB U
TEXHOJIOTMUECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;
® OBIAJEHHE METOJaMU CaMOCTOSITENIbHOTO TIUIAHUPOBAaHUS U  TPOBEACHHUS  (PU3MUECKHX
OKCIIEPUMEHTOB, aHAIM3a U MHTEPIpPETAlud HHPOPMAIINH, OMPEACIECHUS TOCTOBEPHOCTH IMOIYYCHHOTO
pe3ynbTaTa;
®  CO3JaHME YyCJIOBUW U1 PA3BUTUS YMEHUH MPOECKTHO-UCCIEAOBATEIBbCKON, TBOPYECKOMN
JESATEIIBHOCTH.
Ha m3yuenue ¢usuku (0a30BbIi YPOBCHB) HA YPOBHE CPEAHETO OOIIET0 0Opa30BAHHSI OTBOIUTCS
136 gacos: B 10 knacce — 68 yacoB (2 yaca B Hezento), B 11 kinacce — 68 yacoB (2 yaca B HEZEIIO).
[Ipemmaraemerii B mporpamMMe 1o (QH3MKEe IepedeHb JTa0OpaTOpPHBIX W MPAKTUYECKHX pPadoT
SBIISICTCSI PEKOMEHIOBAaHHBIM, YUUTENb JAENaeT BbHIOOp MpPOBEAEHUS JIAOOPaTOPHBIX pabOT U OIBITOB C
y4€TOM MHIUBUIYAJIbHBIX OCOOCHHOCTEN 00yYaromuxcsl.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT' O MO3HAHUS
®dusuka — Hayka o npupoje. HayuHnbie MeToIbl MO3HAHUS OKpY>Karoiero Mupa. Posib sxcriepumenTa u
TEOpUU B TPOIIeCcCe MO3HAHUS MPUPOIbL. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (pu3nyeckux sSBICHHH U TporeccoB. Hayunbeie runore3sl. Ousnyeckue 3aKOHBI U
Teopuu. ['paHUIIbI IPUMEHUMOCTH (HUZUYECKUX 3aKOHOB. [[pHHIIUIT COOTBETCTBUSI.

Ponp u Mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHOIH HAy4HOW KapTUHBI MHUpa, B MPaKTHUECKOMN
JeATETbHOCTH JIFO/ICH.

Llemoncmpayuu

AHaJIOroBbIe 1 IU(PPOBBIE U3MEPUTENBHBIE IPUOOPHI, KOMITBIOTEPHbBIE JTaTUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBuxkeHuE. OTHOCHTEIBHOCTh MEXAaHWYECKOro IBiKeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemenienue, cKOpoCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepUaIbHOM
TOYKH, UX MMPOCKIUU HA OCU CUCTEMbI KOOpAUHAT. CJI0kKEHUE IEPEMEIICHHUIN U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPAMOJUHEHHOE ABWXKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITYyTU U NIEPEMEIICHUSI MaTEPUAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHOE majieHne. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonuneiinoe neukeHue. /[BMKeHHE MaTepUATIbHOW TOYKHA MO OKPYKHOCTH C MOCTOSIHHOM MO
MOJYJII0O CKOPOCTBIO. YTJIOBasi CKOPOCTh, JHHEHHass ckopocTh. Ilepmom u dacrtora oOparieHwus.
LleHTpOCTpEeMUTETHEHOE YCKOPEHHE.

TexHuueckue yCTpOHMCTBA M NPAKTHUYECKOE TMPUMEHEHHE: CIHIAOMETp, ABUYKCHHE CHApPSJIOB,
LIETIHBIE U pEMEHHBIE TIEpEIayu.

Jlemoncmpayuu

Mogenb cucTemMbl 0TCUETA, WITIOCTPALUS KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[TpeoOpa3zoBanue ABMKEHUN C UCIIOIH30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3pekKeHHOM MPOCTPAHCTBE.

HaGnronenue aBrxeHus Tena, OpOIIeHHOTo MO YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOTHOTO MaICHUS.

Hamnpagnenue ckopocTH Nnpu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomol

N3yueHne HepaBHOMEPHOTO ABUKEHUS C IEJIbIO ONPEIETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXAY MyTSAMU, TPOUICHHBIMU TEJIOM 3a MOCIEA0BaTEIbHbIE PaBHbIE
MIPOMEKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBUYKEHUHU C HAYAJIBHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuenue nBUKEHHUS 1IAPUKA B BI3KOM KUKOCTH.
Nsyuenue nBukeHus tena, OpOIIeHHOTO0 TOPU30HTAIIBHO.
Tema 2. /lunamuxa

[IpuHnun otHocurenbHOCTH ['amunes. IlepBelii 3axkoH HproToHa. MHepuuanbHBIE CHUCTEMBI
OTCYETA.

Macca tena. Cuna. [lpunnun cynepnosuniuu cuil. Bropoit 3akon HproToHa myis mMaTepuanibHON
ToukH. Tpernii 3akoH HproTOHA 1151 MaTepUaIbHBIX TOUECK.

3akoH BceMHUpHOro TsaroteHus. Cuna tsoxectu. [lepBas kocmMuyeckasi CKOpOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenune. Bunbl Tpenus (1mokos, ckoyibxenus, kauenus). Cwia tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJIBXKEHUS U cuia TpeHus nmokos. Koaddumment tperus. Cuia CONpoOTUBIICHUS MPU IBIKCHUH TeJia B
YKUJKOCTHU WU Ta3e.

[ToctynaTtenbHoe U BpamiareabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuJIbl OTHOCUTENBHO OCH BpaieHus. [1nedo cumbl. Y cinoBus paBHOBeCUs: TBEPAOTO Tea.

Texunueckne YCTPOﬁCTBa " MMPAKTUYCCKOC NPHUMCHCHHE: IMOAIIMWIIHUKH, ABMIXXCHUC HCKYCCTBCHHBIX
CIIYTHHUKOB.

Jlemoncmpayuu
SIlBnenue nuepuuu.
CpaBHeHHuE Macc B3aUMOJICHCTBYIOIINX TeTl.
Bropoii 3akoH HeroTOHA.
N3mepenue cuil.
CrnosxeHue cui.
3aBUCHMOCTH CHIIBI YIPYTOCTH OT AeopMarium.
HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIBEME U MAJCHUH.
CpaBHEeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKEHUSI.
VYcnoBust paBHOBecHs TBEPOTO Tesna. Buabl paBHOBECHSI.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
N3ydenue nBuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.
WccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOMINX B MPY>KUHE U PE3UHOBOM 00pasiie, OT UX
nedhopmaruu.
UccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TeJla, UMEIOIIETO OCh BPAICHUSI.
Tema 3. 3aKoHbl COXpaHeHUA 8 MEXAHUKE
Nmiynsc MaTepuanbHOM TOYKH (TeJa), CHCTEMBl MaTepUaIbHBIX TOUeK. VIMITyIbC CHUITBI U I3MEHEHHE
UMITyJIbCa Tella. 3aKOH COXpaHeHUs UMIyJibca. PeakTuBHOE ABMKEHUE.
Pa6oTa cuiibl. MOIITHOCTH CHUTHI.
Kunernyeckas sHeprus MaTepuanbHOM ToukH. Teopema 00 H3MEHEHNH KHHETUYECKOM SHEePTUH.
[lorenuuanbHast oHeprua. IloTeHuuanbHas SHeprus ynpyro AeGopMHPOBAHHOW MPYKUHBI
[ToreHuuanbpHast SHEPTUs Tea BOIM3U MOBEPXHOCTH 3EMIIH.
[ToreHuuanpHble ¥ HEMOTEHIMANbHBIE CUiIbl. CBA3b pabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOMN SHEPrUu.
Ynpyrue u Heynpyrue CTOIKHOBEHHUS.
TexHu4eckue ycTpocTBa M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KONEP, MPYKUHHBINA MHUCTOJET,
JBUKEHHE paKerT.
Jlemoncmpayuu
3aKOH COXpaHEHUsl UMITyJIbCa.
PeaktuBHOE NBUKEHUE.
[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHUYECKYIO M OOpaTHO.
Yuenuueckuui sxcnepumenm, nabopamophvie pabomsoi
W3ydenne abCOTIOTHO HEYTPYTOTO yaapa ¢ IOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.
UccnenoBanue cBsi3u pabOTHl CHIBI C HM3MEHEHHEM MEXAHHMYECKOW HHEPruud Tejla Ha TpPHUMEpE
paCTsKEHUS PE3UHOBOTO JKTyTa.

Pa3nen 3. Mosekynsipaast puM3MKa ¥ TepMOAUHAMHUKA
Tema 1. Ocnoebl MONEKYNAPHO-KUHEMUYECKOT meopuu
OCHOBHBIE TTOJIOKEHMS MOJ'IGKy.]'I?IpHO-KPIHCTPI‘-ICCKOfI TEOpHUHU MU HX OIBITHOC O60CHOBaHI/Ie.
bpoynoBckoe nBwkenue. Juddysus. Xapakrep ABHKEHUS W B3aUMOJEHCTBUS YaCTHUI[ BEIIECTBA.



Mogenu cTpoeHus ra3oB, )KUIKOCTEH U TBEPIBIX TNl U 0OBACHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
mozeneld. Macca u pazmepsl Mosekyi. KonngectBo Bemectsa. [locrosanas ABoraapo.

Tennosoe paBHOBecue. Temmneparypa u €€ nuamepenune. [llkama temneparyp Llenscus.

Mopenb naeanbHoOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOPUU UIEATBHOTO
raza. AOCONOTHas TemImepaTypa Kak Mepa CpeqHell KMHETHUYECKOW HSHEPruu TEeIJIOBOTO JBIKEHUS
yactull raza. [llkama temneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MeHnneneeBa—Knamneipona.
3akoHn Jlanerona. M3ompolieccsl B UealbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
MpeJICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHUYECKUE YCTPONUCTBA U MPAKTUIECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbITHI, TOKAa3bIBAIONIME TUCKPETHOE CTPOCHHME BellecTBa, (oTorpaduu MOJEKYylT OpraHUYEeCKHX
COCIMHECHUM.

OmnbiTe! 0 AU Py3un KUAKOCTEH U Ta30B.

Mojenb OpOyHOBCKOTO JTBUIKCHHS.

Mopens onbita lTepHa.

OnBbITHL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBUS.

Monenb, niocTpupyouias Npupoay AaBIE€HUS ra3a Ha CTEHKU cocyaa.

OMBITHL, WJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUSA UJI€aTIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomol

Ormpeznenienre Macchl BO3JlyXa B KJIAaCCHOM KOMHATe Ha OCHOBE H3MEPEHHH 00bEMa KOMHATHI,
JIABJICHUS U TEMITEpaTyphl BO3IyXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEX]Ty ITapaMETPaMU COCTOSTHUS pa3peKeHHOI0 rasa.

Tema 2. Ocnoebl mepmoounamurku

TepmonuuamMuueckasi cucteMa. BHyTpeHHSI SHEPTHs TEPMOJIUHAMUYECKONW CUCTEMBI U CITIOCOOBI €€
n3MeHeHus. KonmuectBo TerioTel M paboTa. BHyTpeHHsis >Heprus oJHOATOMHOTO HAEANBLHOTO Trasa.
Bunp! Termonepenayu: TeIIONPOBOIHOCTh, KOHBEKITUS, U3TyUeHUE. Y IenbHas TeIIOEMKOCTh BEIIECTRA.
KonudecTBO TEMmIOTH IpH TEIIONEpEaAUE.

[Tonsitne 06 ammabGatHOM mporiecce. IlepBbrii 3akoH TepMoaMHAMUKH. [IpuMeHEHHE MepBOTrO
3aKOHA TEPMOJAMHAMHUKY K H3ompolieccam. [ padudeckas nHTepnperanus padboThl rasa.

Bropoii 3akoH TepmouHamuku. HeoOpaTuMocTh poieccoB B IPUPO/IE.

TemnoBeie MammHbl. [IpUHIMMIBL AEWCTBUA TEIUIOBBIX MamiuH. [IpeoOpa3oBaHus SHEpruud B
TeroBbIX MamuHax. Koaddumuent monesHoro aeiictBus TemioBoi mamuubl. [ukn KapHo u ero
KOX(PGUITUEHT MOJIE3HOTO JEHCTBHSI. DKOIOTUIECKUE MPOOIEMBI TETIOIHEPT € TUKH.

TexHuueckue yCTpOWCTBA M MPAKTHUECKOE NPUMEHEHHWE: [BUraTelb BHYTPEHHErO CrOpaHMs,
OBITOBOM XOJOIWIBHUK, KOHIUITHOHED.

Llemoncmpayuu

N3meHeHrne BHYTPEHHEH YHEPTHH Tella MPU COBEPIICHUU PaOOTHI: BBUIECT MPOOKU M3 OyTHUIKH IO/
NEHCTBHEM  CXAaTOro BO3/AyXa, HarpeBaHue od¢upa B JaTyHHOH TpyOke TyTéM  TpeHus
(BuaeoIeMOHCTpaIus ).

N3meHenune BHyTpeHHEH 3HepruM (TeMreparypbl) Tesa Mpu TeIionepeaaye.

OmnbIT N0 aguadaTHOMY PaCHIMPEHUIO BO3yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPAHUs, PEAaKTUBHOTO JIBUTATEIIS.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenne yaenbHOU TEeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanne u KoHaeHcarus. Vcmapenwe W KurneHue. AOCONIOTHAS W OTHOCHUTENIBbHAS
BJIQXHOCTh BO3AyxXa. HacelmeHHbIH map. YaenpHas TeruioTa mapooOpa3oBaHUs. 3aBUCUMOCTH
TEeMITepaTypbl KUIICHHS OT JaBJICHUSI.



Teépnoe teno. Kpucrammueckue n amopdHbIie Tena. AHU30TPOIHS CBOHCTB KPUCTAILIOB. JKuakue
kpuctamuibl. CoBpeMeHHbIe MaTepuaibl. [InmaBnenne u KpucTau3anus. Y AelbHas TeTUIOTa TIJIaBICHUSI.
CyOnumarusi.

YpaBHEHHE TEIIOBOTO OaliaHca.

TexHuYecKkue yCTPONCTBA M MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETP, KalOpUMETD,
TEXHOJIOTHH MOJIYYeHUS] COBPEMEHHBIX MaTEpUajIoB, B TOM YUCIIe HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapoB.

Kunenue npu noHW>KEHHOM JaBJICHUH.

CniocoObl U3MepeHus BIaKHOCTH.

HaGnronenne HarpeBaHus M IUIABICHHS KPUCTATHYECKOTO BEIECTRA.

JleMoHCTpaLusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepeHune 0OTHOCUTENBHOM BIAXKHOCTH BO3TyXa.

Paznen 4. DaekTpoauHaMuka

Tema 1. Inexkmpocmamuxa

DnekTpu3aiust Tejl. DIJIeKTpUuecKuil 3apsa. JBa Buja siekTpuyeckux 3apsiaoB. I[IpoBoguukw,
JTUAJICKTPUKHU U TIOJIYITPOBOIHUKH. 3aKOH COXPAHEHUSI SJIEKTPUUECKOTO 3apsiia.

BzaumoneiictBue 3apsanoB. 3akon Kynona. TodeuHbId 3JeKTpUYECKHM 3apsii. DIEKTPUUYECKOE
nosie. Hanpsok€HHOCT aiiekTprudeckoro mojst. [IpuHIum cyneprno3uiun deKTpudeckux mojiei. Jlnaum
HaMPSKEHHOCTH SJIEKTPUIECKOTO TTOJIS.

PaGota cun snmektpoctatudeckoro mons. Ilorenmuman. Paznocts moteHmuanos. [IpoBogHuku u
TUAJICKTPUKHU B AJICKTPOCTATHUECKOM MoJI€. J{udeKkTpudecKkas mpoHUIIaeMOCTb.

Onektpoémkocth.  KoHzmeHcarop.  DneKTpoEMKOCTh  IJIOCKOTO  KOHJIEHCAaTopa.  OJHEprus
3apsSKEHHOT0 KOHAEHCATOPA.

TexHuueckue yCTpPOWCTBA M MPAKTHUUECKOE MPUMEHEHHE: 3JEKTPOCKOM,  3IIEKTPOMETP,
3JEKTPOCTaTUYECKas 3alUTa, 3a3€MJICHHE AJIEKTPONpPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBINA ammapar,
CTPYHUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U MIPUHLUIL JEHCTBUA 3JIEKTPOMETPA.

B3auMozeiicTBue Ha’IeKTPU30BaHHBIX TEIl.

DIEKTPUUYECKOE T0JIE 3apSKEHHBIX Tell.

[IpOoBOJTHUKH B 3JIEKTPOCTATUYECKOM TOJIE.

DNeKTpocTaTUYeCcKas 3alluTa.

J3IIEeKTPUKHU B 3IEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTBD 3JEKTPOEMKOCTH MIIOCKOTO KOHJEHCATOPA OT ILJIOIIAIN IJIACTUH, PACCTOSIHUS MEXITY
HUMU U JUBJIEKTPUUECKOU TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 351eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtii nekmpuueckuil mok. Toku 6 paznuunsix cpedax

DNEeKTPUYECKH TOK. YCJIOBHS CYIIECTBOBAHMS 3JIEKTpUUYECKOro Toka. Mcrounmku Toka. Cuia
ToKa. [loCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st y9acTKa Lenu.

DNEeKTpUUECKOe CONPOTHUBIICHHE. YJeJIIbHOE CONpoTHBIEHUE BellecTBa. [locienoBarensHoe,
napajieIbHOE, CMEIIAHHOE COEIMHEHHE POBOHHUKOB.

Pabota anekTpuueckoro Toka. 3akoH Jxoymsi—JIennia. MOImHOCTE AIEKTPUYECKOTO TOKa.



ONEeKTPOJBUKYILAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH OMa A MoJHON
(3aMKHYTOM) 25ekTpudeckoi renu. KopoTrkoe 3aMbIkaHue.

OJEeKTpOHHAsT MPOBOJAUMOCTh TBEPIBIX METAUIOB. 3aBHCHMOCTh CONPOTUBJICHUS METAIJIOB OT
Temrneparypbl. CBepXIIPOBOIUMOCTb.

OnexkTpudeckuil TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBEHHAst U IPUMECHAs! IPOBOJAUMOCTD MOJIyNPOBOAHUKOB. CBONCTBa p—n-
nepexona. [loxynpoBoJHUKOBEBIE TPUOOPHI.

DJNeKTpUUECKUi TOK B pacTBOpaxX M pacIulaBax 3JIEKTPOJIUTOB. DIIEKTPOIUTHYECKAs TUCCOLUALINS.
OneKTponus3.

OnexTpudeckuil TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psia. Monnus. [Ina3ma.

TexHuyeckue ycTpoicTBa M NPAKTHUUECKOE IPUMEHEHME: aMIIEpMETp, BOJBTMETP, PEOCTaT,
UCTOYHUKU TOKa, 3JIEKTPOHArpeBaTelIbHble HPUOOPHI, IIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP
COIIPOTHUBJICHUS, BaKyyMHBIH IHOJA, TEPMUCTOPHI U (POTOPE3UCTOPHI, IOIYNPOBOAHUKOBBIA JIHO/,
rajJbBaHHKa.

Jlemoncmpayuu

W3mepeHne cuiibl TOKa U HaIIPsDKEHUSL.

3aBUCUMOCTh COINPOTUBIIEHUS LMJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOMAAN MTONEPEYHOr0
CEYEHHUs U MaTepuaia.

CMmeniaHHOe COeTMHEHHNE TPOBOJHUKOB.

[Ipsimoe n3mepenue 3neKTpoABMKYIIEH cuiibl. KopoTkoe 3aMbIkaHUe ralbBaHUUECKOIO JIEMEHTA U
OIIEHKa BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCUMOCTh COITPOTUBIICHUS] METAJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTD BO3/yXa.

OnHOCTOPOHHSASA IPOBOJUMOCTb JUOJIA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

N3yueHne cMeImaHHOro COeAMHEHHs PE3UCTOPOB.

N3mepeHue 31eKTpoABHKYILEH CUIIbl HCTOYHUKA TOKA U €0 BHYTPEHHET0 COIPOTHUBIICHHUS.

Habmronenue snextponusa.

MexnpeaMeTHbIe CBS3U

Wzyuenune kypca ¢usuku Oa3oBoro ypoBHA B 10 Kimacce oOCymIECTBIsETCS C Y4ETOM
coJiepKaTeNbHbIX MEXIPEIMETHBIX CBS3€M ¢ KypcamMH MaTeMaTHUKH, OMOJIOTMH, XUMHHM, reorpadpuu u
TEXHOJIOTHH.

Mesicnpeomemnusie nouwsamus, CBSI3aHHbIE C U3yYEeHHMEM METOJIOB HAy4YHOTO IO3HAHUS: SBICHHE,
Hay4yHBIA (akT, TUMOTe3a, (U3MYECKas BEIWYMHA, 3aKOH, TEOpHs, HAONIOJCHUE, HKCIECPUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHNUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHUH, JuHEWHas (yHKus, nmapabona, rumepbona, Ux
rpaduKy ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI U MX MIPOEKIIMH HA OCH KOOPAUHAT, CII0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe IBWKEHHE B )KMBOH mpupoze, 1udpdysus, 0CMOC, TEIIOOOMEH >KUBBIX
OpraHU3MOB (BU/IbI TEIUIONEPEIaUH, TEIVIOBOE PABHOBECHE ), JIEKTPUUECKHE SIBIICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BELLIECTBA, MOJISIPHAs
Macca, TEIUIOBbIE CBOWCTBAa TBEPHABIX TeEJN, KHUJIKOCTEH M Tra3oB, 3JEKTPUUYECKHE CBONCTBAa METAJUIOB,
AJIEKTPOJIMTUYECKAs IUCCOLMALINS, TaJIbBAHUKA.

l'eocpaghus: BIaXKHOCTH BO3/lyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeodpazoBaHKe ABMKEHHUI C UCTIONB30BAHUEM MEXaHNU3MOB, YUET TPEHHS B TEXHUKE,
HOJIINITHUKY, MCIIOJIb30BaHUE 3aKOHA COXPAHEHMs MMITyJIbCca B TEXHMKE (pakeTa, BOJOMET U Jpyrue),
JBUTATE€b BHYTPEHHEIO CropaHus, IapoBas TypOHHA, OBITOBOM XOJOIWIBHUK, KOHIUIIMOHED,



TEXHOJIOTHH IOJIy4eHHs COBPEMEHHBIX MAaTepHaJIOB, B TOM YHUCII€ HAHOMAaTEpHUaIoB, U HAHOTEXHOJIOTHH,
JJIEKTpOCTaTUYECKasl  3allluTa, 3a3eMJICHHE D3JEKTPONpPHOOPOB, KCEPOKC, CTPYWHBIM MpUHTED,
3JIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, YIEKTPOOCBETUTENbHBIE TPHUOOPHI, raTbBaHHUKA.

11 KJIACC
Pa3znea 4. diiekTpoguHaMuUKa

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKYUS

[locTostHHBIE MarHuThl. B3anMoaelcTBHE NOCTOSHHBIX MarHuToB. MarautHoe mnose. Bekrtop
MarHuTHOM MHAYKIUU. [IpuHIUN Cynepno3uuuyd MAarHUTHBIX noJjied. JIMHUM MarHuTHOM WHIYKIUU.
KapTuHa nuHui MarHUTHOM MHYKIIUU T10JIS1 IOCTOSIHHBIX MAarHUTOB.

MarnuTtHO€e ToJjie MPOBOAHUKA ¢ TOKOM. KapTuHa NUHUI MHAYKIMA MArHATHOTO TMOJS JUIMHHOTO
OpsIMOTO TMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYWIKU C TOKOM. OmnbIT Dpcrena.
B3anmozeiicTBre NpOBOJHUKOB C TOKOM.

Cuna AMniepa, e€ MOJlyJib M HAalpaBJICHUE.

Cuna Jlopenua, e€ mMonynp M HampaBieHHe. J[BI)KEHHE 3apsDKEHHON 4YacTHIbl B OJJHOPOJIHOM
MarHuTHOM mose. PaGora cuibl Jlopenna.

SIBneHne  snekTpomMarHUTHOM — MHAYKUuU.  [loTOK  BExkropa  MarHUTHOM  MHIYKIHUU.
DIEKTPOABUKYILAS CUJIA UHAYKIIMU. 3aKOH 3JIEKTPOMArHuTHOU unykuuu dapazes.

BuxpeBoe snektpruyeckoe moje. DIeKTPOABMKYIIAs CHIa UHAYKIIUU B IPOBOJIHUKE, JBHKYIIEMCS
NOCTYNaTeIbHO B OJHOPOJHOM MarHMUTHOM IOJIE.

[TpaBuio Jlenna.

NHnykTuBHOCTD. SIBICHUE CAMOMHAYKIIMH. DIEKTPOIBIKYIIAs CHUJIAa CAMOUH T KIIUH.

OHeprusi MarHUTHOTO MOJISl KATYIIKHA C TOKOM.

DNIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTporuCTBA U MPAKTUYECKOE TPUMEHEHHUE: IOCTOSIHHBIE MArHUTBI, 3JIEKTPOMArHUTHI,
AJICKTPOJIBUTATENh, YCKOPUTEIHN DJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TICYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHAYKIMK MarHUTHOTO MOJIS.

B3aumoneiicTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI DJIEKTPOJIUTA.

SIBneHue 3MeKTPOMAarHUTHON MHAYKIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTb AIIEKTPOJABUKYIIEH CUIIbI HHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MTOTOKA.

SIBiIeHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne MarHuTHOTO TOJIS KaTYIIKH C TOKOM.

UccnenoBanue aeicTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBeHUs 3JI€KTPOMAarHUTHON WHIYKITUH.

Paznen 5. KoJsieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble Konedanus

Konebarenpnas cuctema. CBOOOAHBIE MeXaHHUYECKHE KojieOaHUs. ['apMOHHMYEecKHe KoJeOaHUs.
[lepuon, wactora, ammutyna u ($aza xonebanmid. [IpyXuHHBIN MasTHUK. MaTeMaTHYECKUN MasTHHK.
YpaBHEeHHE rapMOHUYECKHX KoyieOanuii. [IpeBpaiienue s3HepTun Mpu rapMOHUYECKIX KOJICOaHUSX.



KoneGatenbupiii  koHTyp. CBOOOIHBIE  DJIGKTPOMArHUTHBIE  KOJeOaHUS B HJ€aJIbHOM
K0JIe0aTeIbHOM KOHTYpe. AHAIOTHs MEXIY MEXaHMUYEeCKMMHM M 3JIEKTPOMAarHUTHBIMH KOJIEOaHUSMHU.
®opmyna Tomcona. 3aKOH COXpaHEHHS SHEPTUU B HI€aIbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBinenne o 3aTyxarlomMX KoyeOaHUSAX. BBIHYXKIeHHbIE MeXaHHYeCKHe KOoJeOaHUs.
Pe3onanc. BeiHyk/IeHHBIE 3I€KTPOMarHUTHBIE KOJIeOaHus.

[lepemennbiii TOK. CHHYCOUIAJIBHBIA TEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO0 TOKa.
AMIIIMTYJHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA U HAIIPSKEHMUSL.

Tpanchopmarop. IlpousBoacTtBo, mepenada UM MOTpEOJIEHHWE  AIEKTPUYECKOM  DHEpPrHH.
OKOJIOTUYECKUE PUCKHU TPU MPOU3BOACTBE 3JIEKTPO3HEPrun. KynbTypa NCIOIB30BaHUs 3JIEKTPOIHEPTUN
B IIOBCE/IHEBHOM JKU3HH.

TexHuyeckue ycTpoWCTBa M IPAKTUYECKOE INPUMEHEHHUE: JJIEKTPUYECKHI 3BOHOK, T€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUU JIEKTpoIrepeay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KoseOaTeIbHOM CHUCTEMBbl (MPYKMHHBIA WM MaTeMaTHYeCKHM
MasITHUK).

HaGnronenue 3aTyxaronmx koiaeOaHui.

WccnenoBanne cBONWCTB BBIHYXAEHHBIX KOJeOaHUH.

HaGmronenue pe3onanca.

CB00OO/IHBIE IEKTPOMArHUTHBIE KOJIeOaHus.

OcumnorpamMMsl (3aBUCHMOCTH CHUJIBI TOKA U HAIIPSDKEHUS OT BPEMEHM) Ul 3JIEKTPOMArHUTHBIX
Kosie0aHuil.

Pe3onanc mnpu mocnenoBaTeNbHOM COEIMHEHUM PE3UCTOpa, KATYIIKM WHIYKTUBHOCTH U
KOH/ICHCATOopa.

Monenb TUHUY 3TIEKTPOIEepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomol

HccnenoBanue 3aBUCUMOCTH NEpHOa MajbIX KoieOaHuil rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
rpysa.

HccnenoBanue mnepeMeHHOro TOKa B LIEMIM U3 IOCIEIOBATENbHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAaZHUMHbLE 60JIHbL

MexaHnueckre BOJIHBI, yCI0BUs pacupocTpanenus. [lepuoa. CkopocTs paciipocTpaHeHus U JUIMHA
BouiHBL. [lonepeunsie u mpoaonbHbIe BoMHBL. HTepdepenus u qnudpaxius MeXaHn4ecKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Bricota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJIHBI. Y CJOBHUSL H3JIy4Y€HUs DSJEKTPOMAarHUTHBIX BOJH. B3amMmHas
opueHTtanust BektopoB E, B, V B anekrpomarHuTHoi BosiHe. CBOICTBa 3JE€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpesomMiieHue, nosspusanus, audpakuus, uaTepdeperus. CKOpoCTh IEKTPOMarHUTHBIX
BOJIH.

[Ikana seKTpoMarHuTHHIX BOJH. [IprMeHeHNe 2JIeKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOUIIBI paOCBA3U U TENEBUACHUS. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKarOLIeH cpeibl.

TexHuyeckue yCTpOHWCTBAa U NPAKTHMUECKOE MPUMEHEHHUE: MY3bIKaJbHbIE HWHCTPYMEHTHI,
yJIbTPa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, paJuoNpUEMHUK, TEIEBU30p, aHTEHHA,
tenedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

Konebmromieecst Te10 kak HCTOUHUK 3BYKa.

Habmonenue oTpaskeHus M MpeIoMICHHUS MEXaHHUECKUX BOJIH.

Hab6monenue nnrepdepeHny u AuPpakiiuy MEXaHU4eCKUX BOJIH.



3BYKOBOM pe30HAHC.

HaGmronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTY/ION M 9aCTOTOM KoJieOaHUH.

HccnepoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAa)KE€HUE, MPEIOMIICHUE, MOJSpU3ALIMS,
nudpakmus, nHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuyeckas onrtuka. I[IpsMonuHeiiHOe pacrpocTpaHEHHUE CBETa B OJHOPOJHOW cpexae. Jlyd
cBeTa. ToueuHblll HICTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHune n300pakeHuil B MIIOCKOM 3epKalie.

[Ipenominenue cBeTa. 3aKOHBI MPETOMJICHHS CBeTa. AOCONIOTHBIM IMOKa3aTeNlb MPETOMIICHUS.
[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroi MoJMHOro BHYTPEHHETO OTPaKEHHUS.

Hucniepcus cBera. ClnoxxHbIi coctaB Oenoro csera. L[Ber.

CoOuparomye u paccenBarolye JuH3bl. ToHkas auH3a. POKyCHOE PacCTOSHUE M ONTHYECKas CUIia
TOHKOH JHH3BI. [locTpoeHne n300paxeHnii B COOMPAIONINX U PACCEHBAIONINX JTUH3aX. PopMysa TOHKOM
JUH3BL. Y BEIMUYEHUE, 1aBAEMOE JINH30M.

[Ipenensr TPpUMEHUMOCTH TEOMETPUYECKOMN ONTUKH.

BonnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIE HCTOYHHWKHU. Y CIOBHS HAOIIOACHUS
MaKCUMyMOB M MHUHHMYMOB B HWHTEPQEPEHIIMOHHOW KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
MCTOYHHUKOB.

Hudpakus ceeta. [udpakinuonHas pemeérka. Y cinoBrue HaOI0IeHUS TJIaBHBIX MaKCUMYyMOB MpU
naJIeHU MOHOXPOMATHUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY .

[Tonspuszanus ceera.

TexHuueckue yCTpOHCTBA ¥ TPAKTUYECKOE MpPHUMEHEHHEe: O4YKH, Jyma, (oToanmapar,
NPOEKIMOHHBINA ammapar, MHUKpPOCKOI, TEJECKON, BOJOKOHHAs ONTHKA, AU(PPAKIMOHHAS peléTKa,
HOJIAPOUL.

Jlemoncmpayuu

[IpsimonHeHOe pacipocTpaHeHre, OTpakeHUe U mpenoMieHne ceera. Onruyeckrue npubopsl.

[lonmHoe BHyTpeHHEe oTpaxeHue. MoJiens CBETOBOAA.

HccnenoBanue CBOMCTB N300paKCHHM B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIA.

Ha6nronenue naTepPepeHIInm CBETA.

Habmonenue nugpakuuu caera.

Habnronenue nucnepcuu cBera.

[losnydyeHne cnekTpa ¢ HOMOIIbIO PU3MBI.

[Tomyuenue criekTpa ¢ TOMOIIBIO TU(PAKIITMOHHON PEHIETKH.

Habmionenue nonsipu3aiiy cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue nokasatesns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB H300payKEHHI B JIMH3AX.

Habmonenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cienIHAJIbLHON TEOPUH OTHOCUTEIBHOCTH

I'paHuubl  IPUMEHMMOCTH  KJIAacCHYECKOM MexaHuku. IlocTynaTel cnenuanbHOM — TEOpUH
OTHOCHUTEJIbHOCTU: MHBAapPUAHTHOCTb MOJYJIi CKOPOCTHU CBETa B BAaKyyMe€, IPHUHLHUII OTHOCHUTEIBHOCTHU
DWHIITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIEHNE BPEMEHU U COKPAILECHUE JITUHBI.

OHeprus ¥ UMITYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SHEPTHEN U UMITYJIbCOM PENIITUBUCTCKOMN YaCTUIbl. DHEPrUs MOKOSL.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul K6AHMOGOU ONMUKU



®dotonbl. opmyna [Tnanka cBsi3u SHEpTHH POTOHA C €T0 YACTOTON. DHEPTUS U UMITYJIbC (POTOHA.

OtkpeiTue u uccienoBanue ¢ororpdexra. Onbitel A. I'. CroneroBa. 3akoHbl ¢GoTodddeKTa.
VYpaBuenue DitHmreitHa s Gotodddekra. «KpacHas rpanuma» Gororddexra.

Jasnenue cBeta. OnwiTel [1. H. JIeOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoicTBa M MpakTUYECKOe NMpUMEHEHHE: (OTOAIEMEHT, (POTOJATUMK, COTHEUHAs
Oarapesi, CBETOIAHO.

Jlemoncmpayuu

D010 PeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3aKk0HOB BHENTHETO PoTodPdeKTa.

Cseroauos.

Conneuynas Oartapes.
Tema 2. Cmpoenue amoma

Mognens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuto o -yactun. [lnanerapnas monenb
atoma. Iloctynarer bopa. W3nydyenue u mornomenue (GOTOHOB IMPH TEPEXO/ie aTOMa C OAHOTO YpPOBHSA
SHEpPruu Ha Apyroi. Buasl cnektpoB. CriekTp ypoBHEH SHEPIUM aTOMa BOJIOPO/A.

BonnHoBsbIe cBOMcTBa yacTul. BonHel ae bpoinsa. KoprnycKyIspHO-BOTHOBOW yaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyUEHUE.

TexHuyeckue ycTpOHCTBAa M NMPAKTUYECKOE MPUMEHEHME: CIEKTPaJIbHbIM aHaau3 (CIEKTPOCKOI),
J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopaa.

Omnpenenenue JIMHBI BOJIHBI J1a3epa.

Habmronenne nuHeH4aThIX CIIEKTPOB U3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

Habmronenue nuHeRvaToro cnexkTpa.

Tema 3. Amomnoe a0po

DOKCTHEepUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTh CTpoeHus sapa. OTKphITHE pPaJAMOAKTHBHOCTH.
OmneiTel Pesepdopna mo omnpeneneHuro coctaBa paaloakTUBHOrO u3inydeHus. CpolicTBa anbda-, Oeta-,
ramMmma-u3iy4eHus. BiausiHue paaioakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpsiTHE TTpOTOHA U HeWTpoHa. HykionHas monens sipa ['eiizen6epra—Banenko. 3apsan sapa.
MaccoBoe uncio aapa. M3oTomnsl.

Anbda-pacnaa. ONeKTpOHHBIH W TO3UTPOHHBIM Oera-pacman. ['amma-usznmydyeHue. 3akoH
PaAMoOaKTUBHOIO pacnaja.

DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT maccel sapa.
Snepuble peakuuu. JlesieHre U CUHTE3 SAEP.

SAnepubiii peakrop. TepmosiaepHblit cunTe3. [IpoGieMbl M MEPCHEKTUBBI SICPHOM SHEPIETHUKH.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON IHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.
MeToap! HaOIOICHHUS U PETHCTPALIUH SJIEMEHTAPHBIX YacTHII.
@yHnnaMeHTaIbHbIE B3auMoecTBUs. EqnHCTBO (hr3nyeckoit KapTHHBI MHpA.

TexHuueckue yCcTpoHCTBa M IPAKTUYECKOE NMPUMEHEHHE: JTO3UMETp, Kamepa BuiibcoHa, siiepHbIi
peakTop, aToMHast bomba.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM GoTorpadusim).



Pa3zgea 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKHU

Oransl pa3BUTHs ACTPOHOMUH. [IprKiTaiHOE 1 MUPOBO33PEHUYECKOE 3HAYECHUE ACTPOHOMUM.

Bun 3Bé3aHoro Heba. Co3Besus, spkue 3BE3/1bl, IUIAHETHI, UX BUJIUMOE JIBUKCHHUE.

Conneunas cucrema.

Connue. ConneuHas akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3IBI, UX OCHOBHBIE
XapaKTepUCTUKU. JlMarpaMma  «CHEKTPAJbHBIM  KJIacC —  CBETUMOCTB».  3BE3IBI  IVIABHOU
IIOCJIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» I 3BE3]] IJIaBHOM I10CIIEOBATEIBbHOCTH.
BayTpeHHee crpoeHne 3B€31. COBpEMEHHBIE NIPEACTABICHUS O IPOUCXOXKIEHUH U dBoonnn ConHna u
3BE3/]. OTalbl )KU3HU 3BE3.

Mneunsiii Ilyte — nHama ['anaktuka. [lonoxkenue m nBwxenne ConHua B [Mamaktuke. Tumbl
rajakTuk. Paguoranaktuky u kBaszapsl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa0O6na. PasOeranue ramaktuk. Teopust bosbuioro
B3pbIBA. PEIMKTOBOE U3ITydYeHMUE.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo0iaeMbl aCTpPOHOMUH.

Yuenuueckue nabnooenus

HaGmroneHuss HEBOOPYXEHHBIM TJ1a30M C HCMHOJIb30BAHUEM KOMIIBIOTEPHBIX NPUIOKEHUH JId
OTIpeJIeJICHUs] TIOJIOKEHHU HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ausi CeBepHOro
MOJIyLIapHsl U IPKUE 3BE3/BI.

Habmonenus B reneckon Jlynsl, miianer, Mieunoro [TyTu.

O06o0maroniee NoBTOpeHUE

Pons ¢u3uku M acTpOHOMHUM B SKOHOMHUYECKOM, TEXHOJOTHYECKOH, COIIMATIbHOW U ITHYECKOU
cdepax AesITeIbHOCTH YeNI0BEeKa, POjib U MECTO (PM3UKU M aCTPOHOMHUM B COBPEMEHHOM HAy4YHOM KapTHHE
MUpA, poJib GU3NYECKON TEOPUH B (OPMUPOBAHUU MPEACTABICHUHN 0 (PU3MUECKON KapTUHE MUPA, MECTO
(Gu3nuecKkoil KapTHUHBI MHUpa B OOLIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTaBICHUN O
IpUPOJE.

MexknpeaMeTHble CBSI3H

N3yuenne xypca ¢u3uku ©O0a30Boro ypoBHsA B 11 Kiacce OCymeCTBISETCS € YYETOM
coJiepKaTeNbHbIX MEXIPEIMETHBIX CBS3€M ¢ KypcamMu MaTeMaTHUKH, OMOJIOTMH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnsie nowsamus, CBSI3aHHbIE C U3yYEHHMEM METOJIOB HAYYHOTO IO3HAHUS: SBICHHE,
Hay4HbIl QakT, rumnore3a, (usnyeckas BeIWYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE, SKCIIEPUMEHT,
MOJEIINPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUUECKHEe (YHKLIUU: CUHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI MU MX IMPOEKIMH HA OCH
KOOpJMHAT, CJIO0XKEHUE BEKTOPOB, IPOU3BOJHBIC 3JIEMEHTAPHBIX (QYHKUUH, NpPU3HAKK MOA0OUS
TPEYTOJILHUKOB, OTIPEIeICHUE IJIOUIA U IIIOCKUX (Uryp u o0bEMa Tel.

buonoeusn: snekTpuueckue SBICHHUS B JKMBOM Mpupoje, KoyieOaTelbHble IABMKEHHUS B HKMBOMN
IIPUPOJE, ONITUYECKHE SIBICHUS B KUBOU IPUPOJE, ICHCTBHE paJuallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsT CTPYKTypa TBEPABIX TEJNl, MEXaHU3MBbI
00pa30BaHMs KPUCTATUINYECKON PEIIETKH, CHEKTPAIbHBIN aHaIH3.

l'eoepaghus: MarHUTHBIE TIONIOCA 3€MIIM, 3aJ€KH MArHUTHBIX Py, (OTOChEMKA 3eMHOM
IIOBEPXHOCTH, IIPEJICKA3aHNUE 3EMIIETPSCECHUI.

Texnonocus: JHMHUM DIEKTPOIEpENad, TE€HEPAaTOp IEPEMEHHOrO0 TOKA, JJIEKTPOJBUIATEIb,
UHAYKIMOHHAs Te4b, pajap, paguonpuéMHHUK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHUKA, COJIHEYHas OaTapes.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA30BAHUA

OcBoenue yueOHoro npeamera «Pus3mka» Ha YpoBHE CpemaHEro oOmiero odpazoBaHus (0a30BBIH
YPOBEHB) JAOJIKHO 00€CIEUUTh JOCTUKEHUE CIEAYIONINX JIMYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX
o0pa3oBaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pe3ybTaThl OCBOEHHS yueOHOTo npeameTa « Du3uka» T0JKHBI OTpaXaTh TOTOBHOCTD
U CIIOCOOHOCTh 00YYarOIIMXCsl PYKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTPEHHEW MO3ULMENH JTUYHOCTH,
CUCTEMON I[EHHOCTHBIX OpHUEHTAlUil, MO3UTHUBHBIX BHYTPEHHHX YyOEXKIECHUH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM I[EHHOCTSIM POCCHUHCKOTO O0O0IIecTBa, paCHIMPEHUE KU3HEHHOTO ONBbITa W OIbITa
JIEATEIbHOCTH B MPOLIECCE PEAM3allii OCHOBHBIX HAIPaBJICHUN BOCIUTATEIbHOU JESITEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOr0 BOCIIUTAHMS

c(OpPMUPOBAHHOCTh TPAXKJIAHCKON MO3UIMHU O0YYarolIerocsi Kak aKTHBHOIO U OTBETCTBEHHOI'O
YJIeHA POCCHICKOTO OOIIECTRA;

NPUHATHE TPATUIIMOHHBIX 00IIeUeIOBEUYECKUX TYMAaHUCTUYECKUX U JEMOKPATHUECKHX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHHOCTh B MHTEPECaX TPa)kJIaHCKOTO OOIIECTBa, y4aCTBOBATh
B CAMOYIIPaBIIEHUU B 00Pa30BaTEIbHON OpraHU3aIuy;

YMEHHE B3aMMOJICHCTBOBATh C COIMAILHBIMH WHCTUTYTAMHU B COOTBETCTBUHU C UX (YHKIUSMHU H
Ha3HAYCHUEM,;

TOTOBHOCTbH K TYMAHUTAPHON U BOJOHTEPCKOU EATEIILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c¢(OpMHPOBAHHOCTh POCCUMCKOMN I'paXk/1aHCKON MIEHTUYHOCTH, TaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHSIM POCCHUHCKUX YUYEHBIX B
obnact (GU3MKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHHS;

CIOCOOHOCTh OIIEHHUBAaTh CUTYaIlMI0O W TMPUHUMATH OCO3HAHHBIC PEIICHHsS, OPUCHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIC B JIEATEILHOCTH YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMYMBOTO OYIyIIEero;

4) 3¢TeTHYECKOT0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs 3CTETUKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
(bu3HYEeCcKOi HayKe;

5) TpyaoBoro BocnuraHus:

UHTEpeC K pa3iuuHbiM cdepaM NpodecCHOHATBHONU NeATeIbHOCTH, B TOM YHUCIJE CBSI3aHHBIM C
(GU3UKON M TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBIA BHIOOP Oyaymiei mpodeccuu W pean30BhIBAThH
COOCTBEHHBIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0O0pa3oBaHUI0 U €aMOOOpa3oBaHMIO B 001acTH (U3MKH Ha
MPOTSKEHUH BCEH JKU3HU;

6) IK0JI0rMYeCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh ~ JKOJIOTHYECKOW  KyJIbTYphl, OCO3HaHHE  IJIOOAJIBHOTO  XapakTepa
9KOJIOTHYECKUX MPOOIIEM;

IJJAHUPOBAHUE U OCYILECTBJIEHUE JIEUCTBUM B OKPYXKAIOLIEH CpEJEe Ha OCHOBE 3HAHHUS LEJel
YCTOMUYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacuIupeHue OmbITa JESITEIbHOCTH SKOJOTUYECKOW HAMpaBICEHHOCTH HA OCHOBE HMEIOLIUXCS
3HaHUU TI0 PU3UKeE;

7) 1EeHHOCTH HAYYHOI'0 MO3HAHUSL:



c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUS
duznyecKoil HayKu;

OCO3HAHWE IICHHOCTH HAy4HOH JEesATEIBHOCTH, TOTOBHOCTh B TMpOIECcCe H3yYeHUs (PUIUKH
OCYIIECTBIISATh IPOSKTHYIO M HCCIICTOBATEIIBCKYIO JISATSIBHOCTh HHINBUYATLHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATHI
IMo3HaBaTeIbHbIE YHHUBEPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBble Joruyeckue neicTBus:

CaMOCTOSITENIbHO (JOPMYJITUPOBATH U aKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPECIIATH ISJIN JACSITSILHOCTH, 33]]aBaTh MApaMETPhl M KPUTESPHH UX JTOCTHOKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYUS B paCCMaTPUBAEMbIX (PU3UUECKUX SBICHUSIX;

pa3pabarbiBaTh IUIAH PEIICHHUS TPOOJIEMbI ¢ Y4YETOM aHaJM3a WMEIONUXCS MaTePHATbHBIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEJSM, OLIEHUBATH
PHUCKH TOCTEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBaTh U  BBINOJHATH paboOTy B  YCIOBUSIX  PEAIbHOTO, BHUPTYalbHOTO U
KOMOMHHMPOBAHHOTO B3aHMOJICHCTBHSI,

pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUH KU3HEHHBIX MPoOIeM.

basoBble ucciienoBare/ibCKie 1eHCTBUA:

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METo1aMu (PU3UUYECKOM HAYKU;

BJIQ/ICTh HABBIKAMH yYEOHO-MCCIIEOBATEIHCKON U MPOCKTHON NEATEIBHOCTH B 00JacTU (PU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pEIIeHUs 3aaad (hU3HYECKOTO
COJIepKaHUsl, IPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BJIQJIETh BHJAMHU JESATCIBHOCTH 10 TIONYyYEHHUI0O HOBOTO 3HAHUS, €ro WHTEpPIpEeTalnH,
npeoOpa3oBaHUI0 M TPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX CHUTYaIlUsSX, B TOM YHCJIC TPHU CO3JaHUU
y4eOHBIX TIPOEKTOB B 00JIaCTH (DU3HKH,

BBISIBJISITh TIPUIMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3a/ady, BBIIBUTATH THUIOTE3Yy €&
pelIeHHs, HAXOIUTh apTyMEHTHI ISl JOKA3aTeIbCTBA CBOMX YTBEPXKACHWI, 3a/1aBaTh MapaMeTphl U
KPUTECPUU PEIICHHUS;

AQHAIM3UPOBATH TOJIYYCHHBIC B XOJI€ PEHICHHS 3aJad Pe3yJbTaThl, KPUTHYCCKU OIICHHBATH UX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MECHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYJIMPOBATh COOCTBEHHBIC 3a/1a4 B 00pa30BATEIILHOM JIEATEIBHOCTH, B TOM YHCIIE
IPU U3yYCHUH (PU3HUKH;

JIaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIECHUBAThH IPUOOPETEHHBIHN OIIBIT;,

YMETb NIePEHOCUTH 3HAHUS N0 (PU3HKE B MIPAKTUUYECKYIO 001aCTh KU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTaTh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIE TTOAXObI M PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYyCKAIOIINE albTepHATUBHBIC PEILICHUS.

Padora ¢ undpopmanmeii:

BJIa/IETh HAaBBIKAMH MOJy4eHUs HHPOpMAIH (HU3HUECKOTO COACpk aHHUS U3 UCTOYHMKOB Pa3HBIX
TUIIOB, CAMOCTOSITENIbHO OCYIIECTBISATh IOUCK, aHajdh3, CUCTEMATH3AlUI0 U HHTEPIPETAILUIO
uHGOpMaIUU Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS;

OIICHUBATH JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIIONIb30BaTh CpeACTBAa HMH(OPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX ¥ OpraHM3AIlMOHHBIX 3aJad C coONojieHneM TpeboBaHUM
OPrOHOMHUKH, TEXHUKHU OE30MAaCHOCTH, TUTHEHBI, PECYypCOCOEpEKEHUs, MPABOBBIX U ITHUYECKUX HOPM,
HOpPM MH(POPMAITMOHHOHN 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (PH3UYECKOTO COACpX aHHUS B Pa3NUYHBIX (QopMmaTax ¢ y4ETOM Ha3HAYCHUS
WHGOPMAITUH U [IETICBOU ayIUTOPUH, BEIOUPAsi ONTUMAIIbHYIO ()OPMY MPEACTABIICHUS U BU3yaIN3aIlHH.



KoMMyHnKkaTHBHBIC YHHBepcalbHble yueOHbIE JeHCTBHUSA:

OCYIIECTBJIATH OOIIEHHE HA YpOKaxX (PU3MKU U BO BHEYPOUHOH AEATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIlMi U CMATYATh KOH(DIUKTHI;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHUSI C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MOHMMATh U UCNOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHAMBUIyaJIbHON padoThI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C Yy4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJI0TO YWIEHA KOJUIEKTHUBA;

IIPUHAMATB L€ COBMECTHOM NEATEIbHOCTH, OPIraHU30BbIBATh U KOOPJAUHUPOBATH ACUCTBHS 110 €€
JOCTH)KCHHMIO: COCTaBIIATh IUIAH JIEMCTBUM, pacHpenessiTh pOJM C Yy4ETOM MHEHUH YYaCTHHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM palboThI;

OLICHMBATh KAayeCTBO CBOETO BKJIaJa M KaXXJIOTO y4YacTHHKA KOMaHIbl B OOIIMIA pe3yJpTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE TIPOEKTBHI, OLEHWBAaTh HJEU C T[O3ULHUHA HOBU3HBI, OPUTMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIEHUE B PA3JIMYHBIX CUTyalUsX, HPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBepCAJIbHbIE y4eOHbIe 1eiiCTBUS
Camoopranmu3anus:

CaMOCTOSITENIEHO OCYIIECTBIISITh MIO3HABATEIHHYIO IEATEIBHOCTh B 00JIaCTH (PU3UKH U ACTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U ()OPMYJIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIIECHUs paCYETHBIX U KAUECTBEHHBIX 3a/1a4, IUIAH BBIITOJIHCHUS
PaKTUYECKOH paboThI ¢ yUETOM UMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH U NPEANOYTEeHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM;

pacmmpsTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PELICHHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO U IMPOSBICHUIO JpYIULUU B 00JaCTH (DU3HKH, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIBTYPHBIN YPOBCHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIM HHTEJVIEKT:

JlaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBbI B JEATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HAaBBbIKAMU I103HABATEIbHOW pe(dIeKCUU KaK OCO3HAHMSI COBEpIIAEMBIX JAECUCTBUN U
MBICJIUTEIIbHBIX IPOIIECCOB, UX PE3YJITATOB U OCHOBAHUI;

UCIIOJIb30BaTh NPUEMBI pedIeKCHH JUIsl OLIEHKU CUTYalliH, BBIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHIXKEHHIO;

IIPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX [IPU aHAIU3€E PE3YJIbTATOB JEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX [IPU aHAIU3E PE3YJIbTATOB JEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mporiecce nocTrkeHUs: TUUHOCTHBIX Pe3yIbTaTOB OCBOCHHS IPOrpaMMBbI MO (PU3UKE ISl YPOBHS
cpeanero oOmero o0Opa3oBaHus y OOYYaIOMIMXCSl COBEPIIEHCTBYETCS AMOIMOHAIBHBIA HMHTEIIEKT,
npeanoaararomui chOpMUPOBAHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOLIETO CIIOCOOHOCTh IMOHMMAaTh CBOE AMOLMOHAIBHOE COCTOSIHHE, BUIETh
HaIpPaBIEHUS Pa3BUTH COOCTBEHHON IMOIIMOHANBLHOM c(hephl, ObITH YBEpEHHBIM B ceb¢€;

CaMOPETYJIMPOBaHHUs, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTD 33 CBOE
MOBEJICHNE, CIOCOOHOCTh aIallTUPOBATHCS K SMOIIMOHATILHBIM U3MEHEHUSM U MPOSIBIIATH THOKOCTh, OBITh
OTKPBITBIM HOBOMY;



BHYTPEHHEN MOTHMBALIMM, BKJIFOYAIOLIEH CTPEMJICHUE K JOCTHIKCHUIO LIEJIM U yCHEXY, ONTUMH3M,
MHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATH UCXO/ISI U3 CBOMX BO3MOXKHOCTEN;

SMIATUH, BKJIIOYAIOLIEH CMIOCOOHOCTh MOHMUMATh SMOIMOHAIBHOE COCTOSIHUE JPYTUX, YUUTHIBATD
€ro MpHU OCYIIECTBICHUHU OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHIO U COTICPEIKUBAHUIO;

COIMAIbHBIX HABBIKOB, BKJIIFOYAIOIINX CIOCOOHOCTH BBHICTPAMBATh OTHOIICHUS C JIPYTUMH JIIOJAbMH,
3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pazpeniaTh KOH(IUKTHI.

NPEIMETHBIE PE3YJIBTATHI

K xoniy o6yuenus B 10 kjacce npeaMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTD Y OOYYAFOIINXCS YMEHUMN:

JIEMOHCTPHPOBATh HA MPUMEPAxX POJb U MeCcTO (pU3MKH B (HOPMUPOBAHUH COBPEMEHHOW HAy4HOM
KapTUHBI MHpA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJOTHI, B MPAKTHYECKOW MAESITEIbHOCTH
JIIOJIEH;

YUYUTHIBATh TPAHUIBI TMPUMEHCHHSI HM3YyYCHHBIX (U3MUECKUX MOJENeH: MaTepualibHas TOYKa,
WHEepLUaIbHas cucTeMa OTcuéra, aOCONMIOTHO TBEPAOE TEJO, HIealbHBIA ra3, MOJEIH CTPOSHUS Ta3oB,
JKUJKOCTEH U TBEPABIX TEJI, TOUCUHBIN SJIEKTPUUCCKHUM 3apsi/l MPU PEIICHUH (PU3NYECKHUX 3aj]1ay;

pacmno3HaBath (U3NYECKUE SBIEHUS (IIPOIECCH) U OOBACHATH MX HA OCHOBE 3aKOHOB MEXAaHMKH,
MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHMS BEIIECTBA U DJEKTPOJUHAMUKHU: PpPaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIUHEIHOE ABIKEHHE, CBOOOTHOE MaJCHHUE Tell, JBIKEHHUE IO OKPYKHOCTH,
WHEpLUA, B3auMoeicTBUe Ted, Aud@ysus, OpoyHOBCKOE ABMKEHHE, CTPOCHUE KUAKOCTEH M TBEPIBIX
TeN, W3MEHeHHe O0BhEMa TeNl MpU HarpeBaHWU (OXJIAKICHHWH), TEIUIOBOE pPaBHOBECHE, HCIIApPECHHE,
KOHJICHCAllKsl, TUIABJIEHNUE, KPUCTAIIN3ALMs, KUIICHUE, BJIAXXHOCTh BO3/lyXa, ITOBBILICHNUE JABJICHUS Ia3a
IIPY €ro0 HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXKAY IMapamMeTpaMU COCTOSHHS Tra3a B U30IPOLECCAX,
JJIEKTPU3ALIMS TEN, B3AUMOACHCTBUE 3aPsJIOB;

OIMHMCHIBATh MEXAaHUYECKOE JIBIDKEHUE, WCIONB3Ys (PU3NYCCKUE BEIUYHHBI: KOOpJIWHATA, MYTh,
MIEpEMEILEHUE, CKOPOCTh, YCKOPEHHME, Macca Tella, CHJIA, UMIYJIbC Tela, KHUHETUYECKash SHEprus,
MOTEHI[MAIbHAS SHEPIHsl, MeXaHu4ecKas paboTa, MeXaHWYEeCKass MOIIHOCTh; MPU OMHCAHUHU MPABUIBLHO
TPAKTOBAaTh (DM3MUECKUN CMBICT HCIIOJIb3YeMbBIX BEJIMYMH, MX O0O3HAYCHUS W CIUHUIIBI, HAXOJIUTh
(GhOopMyJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMHU BEITMYNHAMU;

OMHCHIBAaTh HW3yUYCHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIC SBIICHHS, UCIONB3YS (PU3NUYECKHE
BEJIMYMHBL: JAaBJICHHE Ta3a, TemIeparypa, CpeAaHss KHHETHYECKash SHEPrus XaOoTHYECKOrO ABMKCHUS
MOJIEKYJI, CpEeTHEKBAIpaTHIHAs CKOPOCTh MOJIEKYJI, KOJIMISCTBO TEIUIOTHI, BHYTPESHHSSI dHEprus, padoTa
rasa, Ko3(pQUIMEHT MOJIE3HOTO JACHCTBHUS TEIJIOBOTO JBHUTATENIS; MPH OMHCAHUU MPABUIBLHO TPAKTOBATH
(GU3UYECKUN CMBICT HCIIONB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W CAWHUIBI, HAXOAUTh (DOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETMUMHY C IPYTUMHU BEITUIUHAM;

ONUCHIBATH HM3YYEHHBIE OJECKTPUYECKHE CBOMCTBA BEIIECTBA M AJIECKTPUYECKHUE SBJICHUSA
(mportecchl), MCHONB3YS (PHU3NYECKHE BEJIWYUHBI: JJICKTPUUYCCKUN 3apsl, DJICKTPUUYECKOE IIOJIE,
HanpspKEHHOCTh  TOJIS, TMOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB; MPU ONKMCAHWU TMPABUIBHO TPAKTOBATh
(bu3NYECKUN CMBICT HCMOIB3YEMBIX BEJIMYUH, WX OOO3HAYEHUS M EAUHMIIBI; YKa3blBaTh (HOPMYIIbI,
CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BETUYMHY C IPYTUMHU BETUIMHAMU;

aQHAM3UPOBATh (PU3UYECKUE MPOLIECCHI U SBICHUS, UCIIONB3Ys (DU3HUECKUE 3aKOHBI U MPUHIIUIIBL:
3aKkOH BceMupHoro tarorenus, I, II u 111 3akonsr HproTOHA, 3aKOH COXpaHEHHUS MEXaHUUYECKON IHEPTHH,
3aKOH COXPAHEHMUS HMILYJIbCA, NPUHUMUII CYNEPHO3ULMU CUJI, IPUHLMUI PABHOIPABHUS HHEPLHAIBHBIX
CHUCTEM OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPHIO CTPOEHHS BEILECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeaHel KMHETUYECKON SHEPrHU TEIUIOBOTO JABMKEHHS MOJIEKYJ ¢ aOCOJIOTHON TeMIepaTypoil, nepBblii
3aKOH TEPMOJIMHAMMKH, 3aKOH COXPAHEHUs AJIEKTPUUECKOTO 3apsiia, 3akoH KynoHa, npu 3ToM paznuyaTh
CJIOBECHYIO (pOPMYJIMPOBKY 3aKOHA, €r0 MAaTEMaTHYEeCKOE BBIPAXKCHHE U YCIOBHS (TpaHUIbI, 00JIacTH)
MIPUMEHUMOCTH;



OOBSICHSTh OCHOBHBIC TPUHIIMIBI JCHCTBUS MAIIUH, NMPUOOPOB M TEXHHYECKUX YCTPOUCTB;
pa3nuyath ycIoBHs UX O€30MACHOTO MCIIOJIb30BAHMS B TOBCETHEBHOM JKU3HU;

BBIMOJIHATh  OKCHEPUMEHTHI TI0 HCCIEJOBAHUIO (PU3MUECKUX SIBICHHH U MPOIECCOB C
UCTIOJIb30BaHUEM TIPSMBIX W KOCBEHHBIX H3MEpPEHHH, MPH ATOM (HOpMyITUpOBaTh MpodieMy/3aady H
THIIOTE3Y Y4eOHOTrO IKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEAIIOKEHHOTO 000pY/I0BaHUS, TPOBOIUTH
OTIBIT ¥ (POPMYITPOBATH BBIBOJIBL;

OCYIICCTBIISATh TPSMBbIE W KOCBEHHBIC H3MEPCHHS (PU3NYCCKUX BEIWYHMH, NMPU ITOM BBEIOMpATH
ONTHUMAJIbHBIA CHOCOO W3MEPEeHHsS W UCIOJb30BaTh HU3BECTHBIE METOJABl OLIEHKH IOTPEHIHOCTEM
U3MEPEHNN;

UCCJIEIOBATh 3aBUCUMOCTH MEXIy (GU3NYECKUMHU BEIUYMHAMU C HCIOIb30BAHUEM MPSAMBIX
U3MEPEHUH, TPH TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTATHI MOJyIEHHON 3aBUCUMOCTH
¢dbusznyecKuX BEITMYHMH B BUJIE TaOIHI] U IpaduKOB, JeaTh BHIBOBI [0 pE3yIbTaTaM UCCIICJOBAHMUS;

cobmoaTh TMpaBuiia 0€30mMacHOro0 TPyAa NMPU MPOBEICHUM HCCIAEAOBAaHWN B paMKax y4eOHOTO
JKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKOM M  MPOEKTHOM NeATeNbHOCTH C  HCIOJIb30BaHUEM
U3MEPHUTENILHBIX YCTPOUCTB U JIa00paTOPHOTO 000PYIOBAHMUS;

pewmiaTh pacuéTHBIC 3aJaydl C SIBHO 3aJaHHOM (U3MYECKOH MOENbI0, HCIONB3Ys (U3NYEeCKHe
3aKOHBI U TMPUHIUIBI, HA OCHOBE aHaIN3a YCJIOBUA 3a7aud BHIOMPATh (U3UYECKYI0 MOJEIb, BBIACIATH
buznyeckue BEITMUUHBI U (OPMYIIBI, HEOOXOIUMBIE TS €€ PelIeHUs, MPOBOJUTH PacYEThl M OIEHUBATh
peabHOCTb MOJYYEHHOTO 3HAYeHHS (PU3NUEeCKON BETHUNHBI,

pemaTth Ka4yeCTBEHHbBIE 3aJlayd: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUYHBYIO  IEMOYKY
paccykIeHU C ONIOPOi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

UCIIOJIb30BaTh MPH PEIIEHUH Y4eOHBIX 3a7jad COBPEMEHHbIE MH()OPMALMOHHBIC TEXHOJOTHH IS
MOUCKA, CTPYKTYPHPOBAHHS, WHTEPHpETAIlMM M MPEACTaBICHHS Y4eOHOM M HaydHO-TIOMYJISPHOU
UHPOPMALIUU, TOJTYYCHHOW W3 PA3IUYHBIX HCTOYHHMKOB, KPUTHYECKH aHAJIU3UPOBATH IOIYYaEeMYIO
UH(POPMALIUIO;

MPUBOIUTH TIPUMEPHI BKJIaJla POCCUUCKHX W 3apyOeHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAHHWA 10 (PU3MKE B TIOBCEIHEBHOW JKMU3HU JUIS OOECIICUCHUS
0€30MaCHOCTH TpU OOpaIleHUH ¢ NPUOOpaMU U TEXHHUYECKUMH YCTPOHCTBAMH, JUISI COXpPaHEHHS
3II0OPOBBSI ¥ COOITIOJICHHSI HOPM SKOJIOTHIECKOTO TIOBEICHHUS B OKPYIKAOIIIEH cpejie;

paboTate B TpyIIE C BHIMOJHEHHEM PA3JIMYHBIX COIUATBHBIX POJICH, TUIAHUPOBATh PadOTy TPYIIIIHI,
palMOHATIBbHO pacHpeeNsaTh 00S3aHHOCTH U IUIAHUPOBAThH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYaLUsX,
aJICKBaTHO OIICHWBATh BKJIA]] K&KJOTO U3 YYACTHUKOB IPYIIIHI B PEIICHHE PACCMaTPUBAEMOMN TIPOOIIEMBL.

K xoniy o0yuyenus B 11 kiacce npeaMeTHble pe3ybTaThl HA 6a30BOM YPOBHE JTOJKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUH:

JEMOHCTPHUPOBATh Ha MpUMEpax pojb U MeCTO (HU3UKU B (HOPMHUPOBAHHH COBPEMEHHON HAy4YHOMU
KapTHUHBl MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKU U TEXHOJIOTHM, B MPAKTUYECKON AeATeIbHOCTH
JIOZIEH, IETOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUDA;

YUUTHIBaTh IPAHULBI TPUMEHEHUS U3YYEHHBIX (U3UYECKUX MOJENCil: TOUeUHBIH 3JEKTPUUECKHI
3apsa, Tyd CBETa, TOUYCYHBIH UCTOYHHUK CBETA, SJEpPHAs MOJAENIb aTOMa, HYKIIOHHAs MOJENIb aTOMHOTO
A1pa MpH perieHny (HU3NUecKux 3a1ay;

pacrio3HaBaTh (uznyeckue sABIEHHS (IpoIecChl) U OOBSACHATH HMX Ha OCHOBE 3aKOHOB
JNEeKTPOAMHAMUKH M KBAaHTOBOM (U3MKH: SJIEKTPHUUECKas IMPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE IEHCTBHUS TOKA, B3aMMOJICHCTBHE MArHUTOB, JJIEKTPOMArHUTHAS WHAYKIIHS,
NECTBME MArHUTHOTO IIOJIE Ha MPOBOAHHK C TOKOM M ABWXKYIIMMCS 3apsij, 3JIEKTPOMarHUTHBIE
KOJIeOaHUsT W  BOJHBI, TPSAMOJIMHEHHOE pPACHPOCTPAaHEHHWE CBETa, OTPAXKEHHE, INPEIOMIICHHE,
uHTepdepeHnys, nudpaxkius U TOISpHU3alMs CBETa, JUCHEpPCUs CBeTa, (OTOdEKTpUUecKuid 3hdexT



(poroaddexT), cBeToBOe MaBIEHHE, BO3HHUKHOBEHHME JHMHEHYATOrO0 CIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHasl pal0aKTUBHOCTH;

ONMCHIBATh M3YYEHHbIE CBOWCTBAa BELIECTBA (DJIEKTPUUECKHE, MArHUTHbBIE, ONTHYECKHE,
MEKTPUYECKYIO IPOBOIUMOCTb PA3IMYHbIX CPel) U 3JIEKTPOMArHUTHBIE SIBIECHUS (IIPOLECCHI), UCIIONIb3YS
¢u3nUecKre BETMUMHBL: SJICKTPUUECKUN 3apsi, CHIa TOKa, SJEKTPUIECKOEe HAPSIKEHUE, HIEKTPHUECKOE
COIPOTHUBIIEHUE, PA3HOCTh MMOTEHIIMAJIOB, AJIEKTPOJIBIXKYIAs CHIIa, paboTa TOKA, HHAYKIHUS MAarHUTHOTO
noJisi, cuna Ammnepa, cuia JlopeHna, HHAYKTUBHOCTh KaTYIIKH, SHEPTUS AIEKTPUUECKOTO U MarHUTHOTO
noJied, MepuoJl W yactoTa KosiebaHuil B KosiebaTelIbHOM KOHTYpe, 3apsl U CHia TOKa B Ipolecce
rapMOHHYECKHX 3JIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSIHUE U ONTUYECKas CUjia JIMH3bI, IpU
ONMCAaHUU MPABWIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCIOIb3YyEMbIX BEIWYHH, UX OOO3HAUYEHUs U
€AMHUIIBI, YyKa3blBaTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh M3YYCHHbIE KBAHTOBBIE SBICHHMS M MPOLECCHI, MCHONB3Ys (PU3MUECKHE BEIUYUHBI:
CKOPOCTh 2JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U YAaCTOTA CBETA, SHEPTHUS U UMITYJIbC (DOTOHA, IEPUOA
MoJIypacnaja, SHEeprus CBsI3U aTOMHBIX SiZiep, [IPU ONKUCAHUU MPABHIBHO TPAKTOBATH (PU3NYECKUI CMBICI
UCIIOJIb3YEMbIX BEIUYMH, UX O0O3HAYEHHS W €IMHUIIbI, YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
busnYecKyro BEIMYUHY C APYTUMHU BEIHUWHAMU, BBIYUCIIATH 3HaYeHUE (PU3NUECKON BEIHUMHBI,

aHaTU3UpPOBaTh (PU3UYECKHE MPOIECCHl U SIBJICHUS, UCTIONb3Ys (PU3NUYECKUE 3aKOHBI M MPUHIIUIIBL:
3akoH OMa, 3aKOHBI MOCIEAOBATENIBHOIO U MapajlIeIbHOTO COEIUHEHUs MPOBOAHUKOB, 3aKOH JIKOyIis—
Jlenna, 3aKOH AJIEKTPOMAarHUTHOW MHAYKIMH, 3aKOH IPSIMOJIMHEMHOIO paclpoCTpaHEHMs CBETA, 3aKOHBI
OTpa)KEHHsI CBETa, 3aKOHbI IPEJOMJICHUS CBETa, ypaBHEHHE OHHIUTEHHA a1 (hoTorpdexTa, 3aKOH
COXPAHEHHUS SHEPIUH, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOH COXPAaHEHUS AIEKTPUYECKOTO 3apsAj]ia, 3aKOH
COXPaHEHHsI MacCOBOIO 4MCJIIa, IOCTyJIaThl bopa, 3aK0OH paAMoaKTUBHOIO pacnaja, Ipu 3TOM pa3iIndyaTh
CJIIOBECHYIO (hOPMYJIUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHHUE W YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHHUMOCTH;

ONpe/eATh HaIlpaBJIC€HWE BEKTOpa MHAYKIMHM MAarHUTHOIO TOJISI MPOBOJHHUKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTH U ONKCHIBATh N300pakeHHE, CO3/1aBaEMOE TNIOCKUM 3€pKajioM, TOHKOH JINH30M;

BBITIOJIHATh  OKCHEPUMEHTHI TI0 HCCIECJOBAHUIO (PU3MUYECKUX SIBICHHH U TPOIECCOB C
UCIIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX M3MEPEHHil: MpH 3TOM (GOopMyIupoBaTh Mpobiemy/3anady u
TUIOTE3y y4eOHOro IKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEUI0KEHHOIO 000pYy10BaHMsl, TIPOBOIUTH
OTBIT U (POPMYITHPOBATH BHIBOIBL;

OCYIIECTBJISATh MpPSIMbIE U KOCBEHHbIE H3MEPEHUsS (PU3NYECKUX BEJIWYHH, NP ITOM BHIOMpATh
ONTHUMAJIbHBIA CHOCOO H3MEPEHHUS U HCIOJb30BaTh HW3BECTHBIE METOABl OIIEHKH IMOrpeuIHoCTe
WU3MEpPEHN;

UCCJIEIOBATh 3aBUCUMOCTH (U3UYECKUX BEIMYMH C HCIOJB30BAHHEM MPSIMbBIX HU3MEpPEHMIi: Hpu
3TOM KOHCTPYHPOBaTh YCTaHOBKY, (PMKCHUPOBATH PE3yIbTAThl MOJYYEHHOH 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJE TaOnuIil U TpaduKOB, AeTaTh BHIBOABI IO Pe3yJIbTaTaM HCCIEAOBAHNUS;

coOnroAaTh mpaBwiia 0€30MacHOrO TpyJa MpU MPOBEACHUU HMCCIECJOBAaHMIA B paMKaxX y4yeOHOro
9KCHEPUMEHTa, Y4eOHO-HCCIE0BATENbCKOM U TPOEKTHOM  JEATENbHOCTH C  HUCIOJIb30BaHUEM
U3MEPHUTENLHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYIOBAHMUS,

pemaTh pacuéTHBIC 3aJaydl C SIBHO 3aJaHHOM (U3MYECKOH MOENbIO, HCIONB3Ys (U3NYECKHe
3aKOHBI U TPUHIIMIIBI, HA OCHOBE aHAIN3a YCJIOBUA 3a7aud BBIOMPATh (U3UYECKYI0 MOJAEIb, BBIACIATH
¢u3nueckre BeITUYUHBI U GOPMYIIbI, HEOOXOAUMBIE JJIsl €€ PelIeHUs, POBOAUTH PACUETHl U OLEHUBATH
PEaIbHOCTH MOJYYEHHOT0 3HaUeHHs! (PU3MYeCcKON BEIMUHHBI,

pemath KayeCTBEHHbIE 3aJauM: BBICTPAUBAaTh JIOTUYECKHM HENPOTUBOPEUYHMBYIO  LENOYKY
paccyKIeHUI C ONIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;



HCIIOJIB30BAaTh IMPU PCIICHUU y‘IGGHLIX 3ala4 COBPCMCHHBIC I/IH(bOpMaLII/IOHHBIe TCXHOJIOIUHU OJI4A
MOMCKa, CTPYKTYpPUpPOBaHMs, WHTEpHpEeTalM U IMpeACTaBiIeHHUs Y4eOHOM M Hay4dHO-NOMYJISpHOU
UHPOPMALIUU, TOIYYCHHOW M3 PA3IUYHBIX HCTOYHHMKOB, KPUTHYECKH aHAJIU3UPOBATH IOIYYaeMYIO
uH(pOpMaIHIO;

OOBICHSTH MIPUHIUIIBI I[CﬁCTBHSI MallluH, HpI/I60p0B U TCEXHHUYCCKHX yCTpOfICTB, pasiiniaTtb
yCIIOBUS UX O€30MaCHOT0 UCMOIb30BaHUS B TOBCETHEBHOM KU3HU;

NPUBOJIUTH TIPUMEPHI BKJIaJ]a POCCUHCKUX M 3apyOSKHBIX YUEHBIX-(ODU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHUE NTPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI];

HCIIOJIB30BATh TCOPCTHUUCCKHUEC 3HAHUA 110 (1)I/ISI/IK€ B HOBCGI[HGBHOﬁ KHU3HU I oOecrieyeHus
0€30I1aCHOCTH NpU OOpallleHuH ¢ NpUOOpaMu U TEXHUYECKUMH YCTPOMCTBAMH, JUISI COXPaHEHMs
3JI0POBbsI U COOJIFOJICHHS HOPM KOJIOTHYECKOI0 MIOBEACHNUS B OKpYXKaroIleH cpeie;

paboTaTh B rpyINIie ¢ BHIIOJHEHUEM PA3IUUHBIX COLMAIBHBIX POJIEH, INIAHUPOBATH PabOTy IPYMIIbI,
palMOHAIIBHO paclpeseNaTh 003aHHOCTU U IUIAHUPOBATh NESATEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX,
a/IeKBaTHO OLICHHWBATh BKJIAJ] KXKJOI'0 U3 YYACTHUKOB IPYIIIBI B pEIlIEHHE pacCMaTpUBAaeMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoandyecTBO 4acoB

Ne DJIeKTpPOHHbIe (HH(POBHIE)
HaumenoBanmue pa3ae/ioB 1 TEM IPOrpaMmabl KOHTpOJIbeIe HpaKanecKI/le
n/u Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI padoThI
Pazgen 1. PUSUKA U METOJbI HAYYHOI'O ITIO3HAHMUS
1.1 dusuka 1 METOIBI HAYYHOTO MO3HAHUSA 2 0.5 bubmmorexa [OK
' AL Hay ' https:/m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K
HeMaTHra > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2
Hunamuia 7 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAaHEHUSA B MEXAHHUK! 6 1 1 bubmorexa [IOK
' OHBL COXpaHe © © https:/m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASI ®PU3UKA U TEPMO/IUHAMUKA
3.1 OCHOBBI MOJIEKYIISIPHO-KUHETHYECKOU TEOPUU 9 1 bubmorexa [OK
' yAp p https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
2 1 1
3 OCHOBbI TEPMOAHAMIKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 5 bu6mmoreka [IOK
' ePEXO0/IBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24

Paznen 4. JIEKTPOJUHAMUKA




bu6mmoreka [JOK

. 1
41 DIICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2IEKTPUYECKHUNA TOK. TOKM B pa3In4HbIX 12 ) bubnnorexa [IOK
' cpemax https://m.edsoo.ru/7t41bf72
Hroro no pazneny 22
PeszepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3.5




11 KVIACC

KoaudecTBo 9acoB
Ne ni/m HauMeHnoBaHMe pa3/iesioB U TeM NPOrpaMMbl JyeKkTpoHHbIE (HU(pPOBbIE)
Bcero Kontpoasnbie | IlpakTuyeckue
o0pa3oBaTe/bHbIE Pecypchl
padoTbI padoThbI
Paznen 1. JIEKTPOJIUHAMUKA
11 MarnuTHoe nosie. D1eKTpoOMarHuTHas 1 15 3 bubnuoreka [IOK
’ UHIYKIWS ’ https:/m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHMUSI U BOJIHBI
21 MexaHu4ecKue U 3J1EKTPOMarHUTHbIE 9 1 bubmuorexa [IOK
' KOJIeOaHHs https://m.edsoo.ru/7f41c¢97¢
2.2 MexaHndeckue M 3JeKTPOMarHUTHRLIC BOJTHEI 5 1 bubmmorexa [IOK
' P https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c¢97¢
Hroro no pazgeny 24
Pa3zgea 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBHI cieITUATBHON TEOPUHU 4 | bubmmoreka [JOK
' OTHOCUTENILHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 4
Pa3znea 4. KBAHTOBASI ®PU3UKA
4.1 D7eMEHTHI KBAHTOBOM ONTHKH 6 bubmmorexa [IOK
' https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
4.2 C 4
TpocHiie atoma https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4. A
3 TOMHOE AApO > https://m.edsoo.ru/7f41c¢97¢




Wroro no pazneny

15

Paspea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DeMEHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 1 Eﬁi@ﬁiﬁﬂgﬁ 7641e97c
Hroro no pazgeny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o6maroriee MOBTOPEHNE 4 EES;I:I;/(;iii(.)rI; 6419 7c
Hroro no pasgeny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4,5




INIOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

N KoJsnyecTBo 4yacoB Jara JJIeKTPOHHBbIE HU(PPOBHIE
I[/_l'l Tema YpPoOKa B KOHTpOJH,H],]e HpaKaneCKne H3Y4YCHHU 06pa3OBaTe.m>m,1e
cero padoThI padoThI f pecypcel
bu6 OK
1 [ToBTOpenue kypca pusuku 10 kacc 1 04.09.2024 htioi?/ﬁiiiascl)lo.ru IE0eSf6e
) [ToBTopenue kypca ¢pusuku 10 k1. Bxognas | 0.5 06.09.2024 bubmmoreka [IOK
KOHTPOJIbHAS paboTa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢pu3uKu B OpMHUPOBAHUHU
. COBpeMeHHoﬁUHaquOI?I KapTUHBI MI/\I’pa&) B 1 Bu6morexa LOK
NPaKTUYECKOH esTeNbHOCTH Jroiel. dusnka —
P g - . oA https://m.edsoo.ru/ff0c33e6
Hayka o npupoje. Hayunbie MeTo/1bl TO3HAHUS 11.09.2024
OKpY’KaIoIIero MUpa
A  CPEMCITErTe, 13.09.2024 | https://m.edsoo.ru/ff0c3508
CKOpPOCTbh, YCKOpEHHE
bu6 OK
5 PaBHOMEpHOE NPAMOJIMHEHOE ABUKEHUE 1 18.09.2024 th:;;;z:z(i.m 8063620
bu6 OK
6 PaBHOYCKOpEHHOE NPSAMOJIMHENHOE JIBHKEHHE 1 20.09.2024 htp‘iosJ,I:I;I/(r)rTl.e:(?si.ru 06372
7 CBoOoHOE nazieHne. Y CKOpeHrne CBOOOHOTO | 25.09.2024 bubmmoreka [[OK
nasieHus https://m.edsoo.ru/ff0c39¢cc
g KpuBonunelinoe aBuxeHue. JBrmkenue 1 27092024 bu6nmnoreka [JOK
MaTepHaIbHON TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
HEepIHAIbHBIE CUCTEMBI OTCUETA. BbIil 3aKOH
pH P 02.10.2024 | https://m.edsoo.ru/ff0c3be8
Hsrorona
10 Macca tena. Cuna. [IpuHumn cynepno3uiuy Cui. 1 04.10.2024 | BbubGmmoTteka [IOK
Bropoii 3akon HeloTOHA 1J1s1 MaTepuaIbHOU




TOYKHU https://m.edsoo.ru/ff0c3be8
1 Tpetuii 3akon HproTOHA 1719 MaTepUaIbHbIX 09.10.2024 bubnuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
12 3aKoH BCeMUPHOTO TAToTeHus. Cuiia TSHKECTH. 11.10.2024 bubnuorexa [JOK
[TepBast kKocMHYeCcKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
13 Cuna ynpyroctu. 3akoH I'yka. Bec Tena 16.10.2024 Eftgglf/(ie:;iorﬁ £0c3e18
y Cuna tpenus. Koappuument tpenuns. Cuna Bu6morexa LIOK
COIPOTHUBIICHUS NIPU ABMKEHUHU TENA B KUAKOCTU
Hnnpra3e P 18.10.2024 |  https://m.edsoo.ru/ff0c3f76
HOCTyrIaTeJ'ILHf)e U BpalllaTeIbHOE IBKEHUE BuGiorexa LIOK
15 abcomoTHO TBEPAOTO Tena. MoMmeHT cuitbl. [leuo 23.10.2024 | hitps://m.edsoo.ru/f0cd1a6
CWJIBL. Y CIIOBHSI paBHOBECHS TBEPJOTO Tea
Mty neC MaTepUAIBHON TOYKH, CUCTEMBI Bu6morexa LIOK
16 MaTepuaibHbIX ToueK. IMIybc cuibl. 3aKOH 25.10.2024 | hitps-//m.edsoo.ru/f0c43d6
COXpaHEHHUS UMITyJIbca. PeakTUBHOE JBUKEHHE
PaGora u moiHOCTh cuibl. Kunetnueckas BuGnmorexa LOK
17 SHEpPrusi MaTepuanbHON TE):IKI/I. Teopema 06 06.11.2024 | hitps://m.edsoo.ru/f0c4502
M3MEHEHUU KHHETUYECKOW YHEPIHH
ITorenunaneHas sHeprus. [loreHnnanpHas
18 SHEprus ynpyro aeGopMupoBaHHOHN MPYKUHBI. bubmmoreka [IOK
[lorennuansHast SHEprus Teya BOIU3U 08.11.2024 https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3eMIIH
[ToTenuunanpHble U HEMOTEHUUATBHBIE CUIIBI.
19 CBsi3b pabOTHI HEMOTEHITMAIBHBIX CHII C bubnmoreka [JOK
U3MEHEHHEM MEXaHUYECKOU IHEPTUU CUCTEMBbI 13.11.2024 https://m.edsoo.ru/ff0c478c
TeN. 3aKOH COXPaHEHMsI MEXaHUYECKON IHEPIHH
JlaboparopHas pabota «VccnenoBanue CBsI3u
20 paboThI CUJIBI C U3MEHEHHEM MEXaHHUECKOM
SHEPTUU Tella Ha MPUMEPE PACTKEHUS 15.11.2024

PE3UHOBOI'O XT'yTa»




KonTponbnas pabota o Teme «KunemaTtuka.

bubmuoreka [IOK

21 20.11.2024
JnuHamuKka. 3aKOHbI COXPAHEHUS B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO- BuGiorexa LIOK

22 KMHETHYECKOUN Teopuu. bpoyHOBCKOE ABMXKEHUE. 22112024 | hitps-//m.edsoo.ru/ff0cddc?
Auddysus
Xapaxkrep IBHKEHUS U B3aUMOJICHCTBUS YaCTHUIL

23 BellecTBa. MoJieiu CTpPOCHUS ra30B, JKUAKOCTEH U 27 11.2024
TBEPABIX TEJ

24 Macca monekyn. KonuuecTBo BemecTsa. 29.11.2024
[TocTostHuast ABoraapo

)5 TermoBoe paBHOBecue. TemnepaTypa u e€ 04.12.2024
n3Mmepenue. lllkana remneparyp Llenbcus

2% Uneanphsiii raz B MKT. OcHOBHOE ypaBHEHHE 06.12.2024 bu6nmoreka [JOK
MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemMIepaTypa Kak Mepa cpeiHen

27 KUHETUYECKON SHEPTUU ABUKECHHS MOJIEKYI. 11.12.2024 Eﬁ:jﬁiﬁii?ﬁ/ 0051 Lo
VYpaBrenue Menzeneesa-Knaneiipona

28 3akoH /lanmbToHa. ['a30BbIC 3aKOHBI 13.12.2024
JlaboparopHas pabota «lccnenoBanue

29 3aBUCHUMOCTH MEXIy MapamMeTpaMH COCTOSTHUS 18.12.2024
Pa3peKEHHOTO ra3a»

30 N3onporiieccrl B uaeaIbHOM ra3e u ux 20.12.2024 bu6mmoreka [IOK
rpadguvecKoe mpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEeprus TepMOJUHAMUYECKON

31 CHUCTEMBI U cTI0c00BI €€ n3mMeHeHus. KonmaecTBo bubnuorexa [JOK
TETUIOTHI U paboTa. BHyTpeHHsIs SHEpTHst 25.12.2024 https://m.edsoo.ru/ff0c5952
OJIHOATOMHOTO UJI€AbHOTO Ta3a

32 Bunael reronepenaun 27.12.2024 Efg;i:?;ioj/ f0c5¢36

33 V nenbHas TEINIOEMKOCTH BellecTBa. KomuaecTBo 15.01.2025 | bubmmoreka [IOK




TEIUIOTHI IIPU Teruionepenade. AnuadaTHbIi
npolrece

https://m.edsoo.ru/ff0c5¢36

34 [IepBblil 3aKOH TEPMOAMHAMUKH U €TI0 17.01.2025 bubnuorexa LIOK
MpUMEHEHNE K U30IpoIieccam https://m.edsoo.ru/ff0cSefc
35 HeobOpatumocTs mporieccoB B mpupoje. Bropoit 22.01.2025 bubnuoreka [IOK
3aKOH TEPMOJMHAMUKHI https://m.edsoo.ru/ff0c6230
bu6 OK
36 [Tpunmun nevictBus u KII/I TernmoBoi MamnHbI 24.01.2025 h:tIDsJ,I:I;I/(r)lT(;aS(]i).ru /£0c600a
37 Huxn Kapno u ero KITJ 29.01.2025
38 DKOJOTUYECKHE MPOOIEMBbI TETUIOIHEPT € TUKH 31.01.2025
19 Ob6o6maromuit ypok «MonekynsipHas (pu3nka. 05.02.2025 bubnuoreka LIOK
OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
40 KoHTposnbHas pabota 1o Teme «MosekysipHast 07.02.2025 bubnuoreka [IOK
¢uznka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6a50
41 [TapoobpazoBanue u konaeHcanus. Mcnapenue u 12.02.2025 bubnuoreka [IOK
KUTICHHUE https://m.edsoo.ru/ff0c63b6
4 AOCOIOTHAS 1 OTHOCUTEJIbHAS BIIAYKHOCTh 14.02.2025 bubmuoreka [JOK
BO3yXxa. HachlmeHHbIH nap https://m.edsoo.ru/ff0c64d8
“ TBépnze TeJo. KpI/ICTaJ'IJjI/I‘{eCKI/Ie 1 amopdHbIe BuGmorexa [[OK
Tena. AHU30TPONHS CBOWCTB KPUCTAIIIIOB. 19.02.2025 | hitps:/m.cdsoo.ru/f0c65R0
Kunkue kpucramibl. CoBpeMEeHHBIE MaTEPHUAIBI
44 [InaBnenue u kpuctayn3anus. Y aeibHas 21.02.2025 bu6mmoreka [IOK
TeruioTa muasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6 OK
45 YpaBHEHHe TEMIOBOro dananca 26.02.2025 hgo::I;I/?rTf;dascli).ru 06820
46 Onexrpuszanus Tea. JIeKTpudeckuil 3apsa. Jsa 28.02.2025 bubnuorexa LIOK
BUJIA DJIEKTPUUYECKHX 3aPSI0B https://m.edsoo.ru/ff0c6bce
47 [TpoBOAHMKY, TUAIEKTPUKU U TOTYTIPOBOTHUKH. 05.03.2025 bubnuoreka [JOK

3akoH COXPAHCHUSA IJICKTPUICCKOT'0 3apdaa

https://m.edsoo.ru/ff0c6bcc




B3aumoneiictBue 3apsnoB. 3akoH Kyiona.

bubmuoreka [IOK

48 07.03.2025
TodeuHbli SIEKTPUIECKUN 3apsi https://m.edsoo.ru/ff0c6ced
H & T
o | oo s o o
YHEPHOSHH P ' 12.03.2025 | hitps://m.edsoo.ru/ff0c6df2
HaANPSHKEHHOCTH
50 PaboTa cuit 3ieKTpoCcTaTHuecKoro mossl. 14.03.2025 bubnuorexa [JOK
[Morenmnuan. PasHocTh HOTEHIIMATIOB https://m.edsoo.ru/ff0c6100
IT
51 3J1pe(1)<BOiz?:fnzeiiﬂ:igﬁszwﬂeK naeckKas brbmmorexa LIOK
P ' P 19.03.2025 |  https://m.edsoo.ru/ff0c7018
POHHUIIAEMOCTh
bubmuoreka [{OK
52 e) & K 21.03.2025
FICKIPOCMIEOUTE. BOHACHCATOP https://m.edsoo.ru/ff0c7126
53 DIEeKTPOEMKOCTb IIIOCKOTO KOH/IEHCATOPA. 02.04.2025 bubnmoreka [JOK
OHeprus 3apsHKEHHOI0 KOHACHCAaTopa https://m.edsoo.ru/ff0c72¢0
54 JlabGopaTtopHas pabora "M3mepenune 04.04.2025
3JIEKTPOEMKOCTH KOHAEHcaTopa'
[TpyuHIMI AEHCTBUS U IPUMEHEHNE
55 KOHJIEHCATOPOB, KOMMPOBAJIBLHOTO aNIapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUUECKAS 09.04.2025
3amuTa. 3a3eMIIeHHE AIEKTPOoIpuOopoB
DJIEeKTPUIECKUH TOK, YCIOBUS €TO
56 cymectBoBanus. [loctosunsiii Tok. Cuia Toka.
Hamnpspkenue. Conporusnenue. 3akon Oma jist 11.04.2025
y4JacTKa Leru
[TocnenoBarenbHOE, MAapaIENbHOE, CMEIIAHHOE
COeZIMHEHUE NMPOBOAHUKOB. JlabopaTopHas pabora bubnmoreka [JOK
37 n https://m.ed /ff0c7410
«M3ydyeHHe CMEIIIaHHOTI'O COCTMHEHUS 16.04.2025 ttps://m.edsoo.ru/f10c
PE3UCTOPOB
53 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. 3aKOH 18.04.2025 | bubmorexa [IOK
Jxoyns-Jlenma https://m.edsoo.ru/ff0c7838
59 3akoH Oma 1St TOJTHOM (3aMKHYTOM ) 23.04.2025 | bubauoteka [JOK




tekTpudeckoi nenu. Koporkoe 3aMbIkanue.
Jlabopatopnas padora «M3mepenune I1C
UCTOYHHKA TOKA U €T0 BHYTPEHHETO
COIIPOTHBIICHHSD

https://m.edsoo.ru/ff0c7ae0

60

:‘)HeKTpOHHaH MMPOBOANMOCTD TBépI[bIX METAaJJIOB.

3aBUCHUMOCTD COMPOTUBIICHUSI METAJUIOB OT 25.04.2025
Temneparypbl. CBEpXIIPOBOAUMOCTh

61 DJIeKTpUYECKUH TOK B Bakyyme. CBoiCTBa 1 30.04.2025
AJIEKTPOHHBIX MMYYKOB
[ToynpoBoaHUKH, UX COOCTBEHHAS U IPUMECHAs Bubnmorexa [IOK

62 poBOAUMOCTb. CBOMCTBA p—N-NIEPEX0/1a. 1 07.05.2025 | hitps://m.edsoo.ru/fl0c84ac
[TorynipOBOTHUKOBBIE PUOOPHI T -
DNIEKTPUUYECKHUI TOK B pacTBOpaxX U pacruiaBax Bubnmorexa [IOK

63 3JIEKTPOJUTOB. DIICKTPOJIUTHYECKAS 1 14.05.2025 | hitps://m.edsoo.ru/ff0c82ba
JIMCCOLMAITUS. DIICKTPOJIHN3 T -

64 DNeKTpUYECKHil TOK B razax. CaMoCTOATENbHbIN 1 1 16.05.2025 | bubmmorexa [IOK
HECaMOCTOSITSJIbHBIN pa3psa. MoaHus. [1nazma https://m.edsoo.ru/ff0c84ae
DnexTpuyeckre NpuOopsl U yCTPOMCTBA U UX

bu6mmoreka [JOK

65 IIpaKTU4yecKoe npumeHenue. [IpaBuna TeXHUKH 1 21.05.2025 i
5e30MACHOCTI https://m.edsoo.ru/ff0c86fc

66 O600maromuii ypok «JIeKTPOINHAMUKA 1 23.05.2025 Egg;l/d/ﬁeﬁ,iorﬁ/ ff0c88be

67 Hrorosas koHTposbHAsA paboTa 1 1 28.05.2025 Egg?/ﬁe;?siorﬁ/ F0c8a8a

o 30.05.2025 bubnuoteka HOK
68 PesepHili ypox. ! https://m.edsoo.ru/ff0c8c56
OBILIEE KOJIMYECTBO YACOB 110 [TIPOIT'PAMME 68 3.5




11 KVIACC

KosnyecTBO YacoB Jara
Ne DyleKTpOHHBbIE I (pPOBbBIE
Tema ypoka H3YYeHH
n/m Beero Konrpoabnpt | Tlpakrnueckme | o0pasoBaTe/ibHbIE
e padoThbl padoThbI pecypcol
1 [ToBTOpenue kypca gusuku 10 ki 1
) [ToBTOpenue kypca gusuku 10 k1. Bxoanas | 0.5
KOHTpOJIbHast paboTa '
ITocTosiHHBIE MarHUTHI U UX B3aUMO/ICHCTBHE.
3 MaruutHoe nosie. Bekrop MaFHHTHOIIﬁ 1 buommorexa LIOK
N https://m.edsoo.ru/ff0c9778
WHAYKUWW. JIMHUY MarHUTHOM WHTyKIIUH
MaruutHoe 1moJie MpoOBOJHUKA C TOKOM. OTBIT
4 Opcrena. BSaHMOHSﬁCTBHe MIPOBOJTHUKOB C 1 bubmmorexa HOK
TOKOM https://m.edsoo.ru/ff0c98fe
5 Jlaboparopnas pabota «/3yueHre MarHUTHOTO 1 1 bubnuoreka LIOK
TTOJISI KATYIIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO MOJIS1 HAa MPOBOJIHUK C
6 tokoM. Cunia Amnepa. JlabopaTopHas pabora | | bubnnorexa IOK
«HccneqoBanue NEHCTBHS TOCTOSHHOIO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM)
elCTBHME MarHUTHOTO TIOJISI Ha ABMIKYITYIOCS
7 ipH)KeHHYIO yactuiry. Cuna HopeHuz. PZ.GOTa 1 bubmmorexa IOK
https://m.edsoo.ru/ff0c9df4
cunel JlopeHia
DOnexktpomaruuTHas HHAYKus. [ToTok BekTopa
8 MarHuTHOM uHIyKIuu. DJ1C uHayKiuu. 3akoH 1
JJIEKTPOMArHUTHOM UHAYKIuU Papanes
9 JlaGopatopHas pabota «lccnenoBanue sBJIeHUSA 1 1 bubmumoreka [IOK
AIIEKTPOMATrHUTHOW MHIYKIIMH» https://m.edsoo.ru/ff0cal 50
HWnapgyxkruBHOCTS. SABNenue camonagykouu. D C
10 caleoyHHz[yKuHH. DHeprus M&FHI/ITH?)IS"IO Lllionﬂ 8 1 bubmorexa [OK
https://m.edsoo.ru/ff0ca600
KAaTYLIKH C TOKOM. DJIEKTPOMarHuTHOE I0JIe




11

TexHuueckre ycTpoicTBa U UX MPUMEHEHHE:
IMOCTOAHHBIC MAarHuThbl, 3JICKTPOMArHuThI,
AIIEKTPOJIBUraTellb, YCKOPUTEIN 3JIEMEHTaPHBIX
JaCTull, THAYKIIUOHHAs II€Yb

12 O6o0maromuii ypok « MarHuTHOE ToJIe. bubnuorexa [JOK
DNeKTpOMAarHUTHAST WHIYKITHS) https://m.edsoo.ru/ff0cab82

13 Konrpomnbnas padora o teme «MaruuTHoe bubnumorexa [IOK
noje. DIeKTPOMAarHUTHAS MHIYKIIHS https://m.edsoo.ru/ff0cad58
CB00OO/IHBIE MEXaHMUECKUE KOJIeOaHMs.

14 ["apMonnueckue konebanus. Y paBHEHNE bubmuoreka [{OK
rapMoHU4ecKux kosnebanuii. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPTUH
Jlaboparopnas pabota «/ccnenoBanue

15 3aBUCUMOCTH TIEPHOJIa MaJIbIX KOoJieOaHMid rpy3a
Ha HUTHU OT JUIMHBI HUTH U MaccChl Tpy3a»

Konebarenbubiil koHTYp. CBOOOIHBIE
HIIEKTPOMAarHUTHBIE KOJIEOaHUS B HACATBHOM
16 Koneg;TenBHOM KOHTYpE. AHAJIOTHS MEXITy Bubmiorexa LIOK
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U 3JIEKTPOMAarHUTHBIMH
KoJIe0aHUSIMU

17 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU bubnnorexa IOK
B U/ICTBHOM KOJIe0aTeTbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aTyxXaromuX KOJICOaHUSAX.

18 BrIHyX/IeHHbIE MEXaHUYECKHE KOJIeOaHusI. bubmumoreka [IOK
Pe3onanc. BeiHyXKA€HHBIE AIIEKTPOMAarHUTHbIE https://m.edsoo.ru/ff0cbb86
KoJieOaHus
Ilepemennslil Tok. CHHYCOUJAIBHBIN
IEpPEMEHHBIN TOK. MOIIHOCTb NIEPEMEHHOTO bubnuoreka LIOK

19 .

TOKa. AMIUIUTYJIHOE H JICHCTBYIOIIEE 3HAUCHHE https://m.edsoo.ru/ff0cbd34
CHJIBI TOKA U HAIIPSKEHUS
20 Tpanchopmarop. [IponsBosacTBo, nepeaaya u

noTpedIeHUE NEKTPUUECKON SHEPTHH




YCTpoHCTBO U MPAKTUYECKOE MPUMEHEHUE

bu6mmoreka [JOK

21 AIIEKTPHUYECKOTO 3BOHKA, EeHepaTopa hitps:/m.edsoo ru/fl0ec324
MEPEMEHHOT0 TOKa, JIMHUN 3JIeKTporepeaay
DKOJIOTHYECKHE PUCKU TIPU TIPOU3BOICTBE
22 anekTposnepruu. Kynbrypa ucnosib30BaHus
AIIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH
MexaHHuYeCKUE BOIHBI, yCIOBUS
73 pacnpoctpanenus. [lepuoa. Cxopocts bubnmoreka [JOK
pacTpocTpaHeHus U JUTHHA BOHEL. [lonepeunsie https://m.edsoo.ru/ff0ccas4
Y TIPOJIOJTHHBIE BOJTHBI
4 3ByK. CKOpOCTh 3ByKa. I pOMKOCTBH 3BYKa. bubnmoreka [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
)5 DNeKTpOMarHuTHbIE BOJIHBI, UX CBOICTBA U bubnnoreka [JOK
ckopocTb. [lIkana 3eKTpoMarHuTHBIX BOJTH https://m.edsoo.ru/ff0ccfe0
26 [TpuHIMITBI paTUOCBSI3U U TCJICBUICHHUS.
PazButue cpencts cBsa3u. Pagnonokanms
bubmnoreka [IOK
27 Konrponsnas padora «Konebanus u BOTHB) hitps://m.edsoo ru/fl0cc6R
[TpsamonnHeiHOe pacipocTpaHEHHE CBETA B
28 OI?HOpOL[HOfI cpe;;. T(}))qeqli)mﬁ HCTOYHHUK CBETA. bubmotexa [IOK
https://m.edsoo.ru/ff0cd350
JIyd cBera
79 OTtpaxeHue cBeTa. 3aKOHbI OTPAXKEHUSI CBETA. bubnuoreka [[OK
[TocTpoenue n300paxeHui B MI0CKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
IIpenomiuenue ceera. [lonHoe BHyTpeHHEE
30 OTI;axceHHe. [IpenenbHblii yrou H}(])J'II:I){OFO bubmmorexa LIOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaXCHUS
31 Jlaboparopuas padota «/3mepeHue mokaszarens bubmmorexa [JOK
MPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
1 JIunssl. [Toctpoenue n3o0paxeHuit B TUH3E. bubmumorexa [IOK
®opmyJia TOHKOM JTMH3bI. Y BEIUYEHUE JINH3bI https://m.edsoo.ru/ff0cddle
33 Jlaboparopnas padota «VccnemoBanre CBONCTB




M300paKCHHH B JIMH3AX)

Jucnepcus cBera. CII0OXKHBIN COCTaB 6€10T0

34 cera. [[Ber. JlabopaTopHnas pabora
«Habmonenne 1ucnepcun CBeTay
35 Wutepdepentus ceta. Audpaxims ceera. bubnuorexa [IOK
Judpakuuonnas pemeérka https://m.edsoo.ru/ff0ced22
36 [TonepeunocTs cBeTOBBIX BOMH. [lomspuzanus bubnuoreka LIOK
cBeTa https://m.edsoo.ru/ff0cf02e
37 OnTtuyeckue MpuOOPHI U YCTPOMCTBA M YCIIOBUS
ux 0e301acHOro NpUMEHEHUS
['paHUIIBI TPUMEHUMOCTH KJIACCHYECKOU
38 MIZ:X&HII/IIKI/I. %OCTynaTLI CIEUAJIbHON TEOpUH Brbmiorexa LIOK
https://m.edsoo.ru/ff0cf862
OTHOCHTEIIEHOCTH
39 OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. bubnnoreka [JOK
3ameyIcHIE BPEMEHU B COKPAILICHUE ITTUHBI https://m.edsoo.ru/ff0cfad2
DHeprus U UMIYJIbC PEISITUBUCTCKOM YaCTUIIBI.
40 CBHEE MaccChlI C ZHepF];I)/Ieﬁ U UMITYJIbCOM. ’ Bubmmorexa IOK
https://m.edsoo.ru/ff0cfc68
DHeprus NoKos
41 Kontponbnas padora «Ontuka. OCHOBBI bubmuoreka [{OK
CHEIHATbHON TEOPUU OTHOCUTEILHOCTI https://m.edsoo.ru/ff0cf610
®oronbl. Dopmyina [Inanka. Jueprus u bubnnorexa HOK
42
UMITyJbC (POTOHA https://m.edsoo.ru/ff0cfel6
43 OTtkpsiTHE U HccaenoBanue Gorodddexra. bubmmoreka [JOK
Omnsitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl pororpdexra. YpaBHeHHUE DUHILITEHHA
44 JUTS Q)OTC()I)SQ)Q)G:(II();I;. «KpaCFI)-Ia}I TpaHHIIA bubmmorexa HOK
https://m.edsoo.ru/ff0d015e
dorosddexra
45 Hasnenue ceera. Onpite I1. H. JIeGenena. bubnmuoreka [JOK
XUMHUYECKOE NEICTBUE CBETA https://m.edsoo.ru/ff0d04a6
46 TexHudeckue yCTpoNuCTBA U IPAKTUYECKOE

pUMeHeHue: (OoTo3NeMeHT, GOTOAATUHUK,




COJIHEUHas OaTapesi, CBETOIUO

Perrennie 3amad mo reMe «DI1€MEHTHI KBAHTOBOI

Bbu6mmoreka [JOK

47
OIITHKI https://m.edsoo.ru/ff0d0302
Mopens atoma Tomcona. OnbsiTel Pezepdopaa
43 A o pdopx bu6mmoreka [JOK
10 PacCEHUIO o-4acTUll. [Ima"neTapHast MOIENb
p Tl P A https://m.edsoo.ru/ff0d091a
aToma
bubmuoreka [{OK
49 IToctynater bopa
y p https://m.edsoo.ru/ff0d0afa
Uznyuenune u noroniesre GOTOHOB IIPU
50 e eyo € aTo acomo 0 q)o ) ep a bubmorexa [IOK
nepex TOM HOT' BHS DHEPIUU H
P vﬂ g yp P https://m.edsoo.ru/ff0d0afa
Ipyroil. Bujsl criekTpoB
BonHoBEbIe cBoiicTBa yactuil. BoiaHbl ge bpoins.
51 K uIl Aebp bubmuoreka [JOK
OPIIYCKYJIIPHO-BOJTHOBOM AVaJIA3M.
PHyCKyIAp o https://m.edsoo.ru/ff0d0ca8
CrioHTaHHOE ¥ BBIHYKICHHOE U3TyUCHHE
OTKpEITHE PAIUOAKTUBHOCTH. OIBITEI
5 p P o pak bubmuoreka [JOK
e3epdopa Mo onpeaciIeHuI0 COCTaBa
PLOPA e https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TYICHHSI
CgoiicTBa anb(a-, 0era-, raMmMa-U3TydeHusl.
53 BrnusiHue paanoakTUBHOCTH HA KUBBIC
OpraHU3MBbI
OTKpBITHE IIPOTOHA U HeWTpoHA. 30TOIIEI.
54 A 1(;)a ac E DIIEKTPO ; 7| O3UTPO 5| bubmorexa [OK
neda-pacuan. DIeKTPOHHBIN U ITO3UTPOHHBIN
p A p p https://m.edsoo.ru/ff0d1162
6era-pacnan. ['amma-usznydenue
DHeprus CBS3U HYKIOHOB B sipe. SnepHbie
55 peakuu. Anepusiii peaktop. [Ipodmemsr, bubmuoreka [[OK
MEPCIIEKTUBBI, SKOJIOTUYECKUE ACTIEKTHI SAEPHOU https://m.edsoo.ru/ff0d1356
SHEPTEeTUKHU
OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.
MerTtoab! HaOIIOAEHNUSI U PETUCTPALIAT
g a P pv H bubmnoreka IIOK
56 AJIEMEHTapHBIX YacTuil. Kpyribsiid cTomn

«DyHIaMEHTAIIbHBIE B3AUMOCHCTBUSI.
EnuHCTBO DM3MUecKoit KapTHHBI MAPay

https://m.edsoo.ru/ff0d0e38




57

Bun 3Bé3nHoro HebGa. Co3Besnus, sipKue 3BE3HI,
IITAHETHI, UX BUIUMOC IBUKCHUC. COJ'IHe‘—IHafl
CHCTEMA

58

Comnnane. ConHeunast akTUBHOCTE. VICTOUYHUK
sHeprun CoJiHIA U 3BE3NT

59

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3bI
IJIABHOM 1OCIe10BaTeIbHOCTU. BHYyTpeHHee
cTpoeHue 3B€3]. COBpEMEHHBIE IIPEICTaBICHHUS
O MIPOUCXOXKAEHNUHU U 3BoJronu CoslHLa U 3BE3]1

60

Muneunslii [IyTe — Hama ['anaktuka.
ITonoxxenne u neuxenue ConHua B ['anakTuke.
lNanaktuku. YEpHbIE ABIPBI B ApaX rajJakKTHK

61

Bcenennas. Paz6eranue ranaktuk. Teopust
Bosnbiioro B3peiBa. PenukroBoe u3nydeHue.
Meraranaktuka

62

Hepemennbie mpo6iieMbl aCTPOHOMHH

63

KonrtpomnbHas pabora «DIeMEHTHI aCTPOHOMHH U
acTpou3uKm»

64

O6o0maromuii ypok. Pois ¢pusnku u
ACTPOHOMUU B 3KOHOMHUYECKOI,
TEXHOJIOTHYECKOM, COIMAJIEHON M STHYSCKOU
chepax IeaTeTbHOCTH YelIOBeKa

65

Oo6o06matomuii ypok. Pois u Mecto pu3mku u
aCTPOHOMUU B COBPEMEHHON HaAy4YHON KapTUHE
Mupa

66

O6o06uaromuit ypok. Posib pusnueckoit Teopun
B ()OPMHUPOBAHUU TPEACTABICHUHN O PU3NUECKOM
KapTUHE MHpa

67

Ob6o6matomuii ypok. Mecto pusndeckoit
KapTHHBI MUpa B 00IIIEM PSAIY COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEJICTABJICHUH O




npupoe

63 Pezepuslii ypok. KBantoBas gusuka. D1eMeHTHI

aCTPOHOMHH M aCTPOPUUKU

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

4.5




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O MNPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» ®usnka, 10 kmace/ Msikumes I'.41., Byxosnes b.b., Corckmit H.H. moxa penakmueii [TapdentreBoit H.A.,
Axknmoneproe obmiectBo «M3marensctBo «lIpocBenienne
» ®usuka, 11 kmace/ Mskumes I'.J1., bByxosnes b.b., Yapyrua B.M. nox penakmueii [lapdentseBoii
H.A., Axunonepnoe o6mectBo «M3narensctBo «lIpocBenienner»

METOAUYECKUE MATEPHUAJIbI IJ1S1 YYUTEJIA

[TerpoBa M.H. ®usuka. ba3ossriit ypoens 10 ki1 : MeToaudeckoe mocooue / M.A. Ilerpora, B.B.
Kynapssues. - M: [Ipoda, 2019

[TerpoBa M.H. ®u3uka. ba3ossiit ypoBens 11 ki1 : MmeToanueckoe nmocodue / M.A. Ilerpora, B.B.
Kynpssues. - M: IIpocsemenne, 2021

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru
https://www.yaklass.ru
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