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MNOACHUTEJIBHASA 3AIINCKA

OBILIAA XAPAKTEPUCTUKA YYEBHOT'O ITPEJIMETA «®U3UKA»

PaGouas nmporpamma no Qu3uke Ha YpoBHE CpeaHETo 001Iero oopasoanus (0a30BbI YPOBEHb U3yUEHUS MPEAMETa) COCTABIICHA HA OCHOBE MOJOXKEHUH U
TpeOoBaHUH K pe3ylbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEeIbHOM MPOrpaMMBbl, peicTaBIeHHBIX B DeiepaibHOM rocyAapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
cpennero obmiero oopazoBanus (PI'OC COO), a rakxe ¢ yuéToM deaepanbHOl padoueii mporpaMMbl BocriuTanus M KoHIenmu npemnojaBanus yaeOHOTo mpeameTa
«Duzuka» B 00pa3zoBaTesbHbIX opranu3anusax Poccuiickoit deneparuu, pealn3yonmx OCHOBHbIE 00111€00pa30BaTEIbHbBIE POTPAMMBI.

Odu3rKa Kak Hayka 0 HauOoJiee OOIIMX 3aKOHAX MPHUPObI, BHICTYIAs B KayecTBe yueOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUU 00 okpyxaroimeM mupe. HIKoabHBIA Kype (GU3HKH — CHCTEMOOOPA3yIOIUN ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOIbKY (hU3HUECKUe
3aKOHBI JIe)KaT B OCHOBE MPOIECCOB W SIBIICHUH, M3ydyaeMbIX XHMHUEH, Ouonorme, ¢usmdeckoir reorpadueit u acrpoHomueil. Vcnonp3oBaHue W aKTUBHOE
npUMeHeHHEe (PU3MUECKUX 3HAHUH OTIpeNIeNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe YHEPTeTUKHU, TPAHCIIOPTA, OCBOCHUS KOCMOCA, TIOTYICHUS
HOBBIX MAaTE€PHAJIOB C 33IaHHBIMHU CBOMCTBAaMHU U JIp. V3yueHne (U3nKu BHOCUT OCHOBHOM BKJIA]] B (JOPMHUPOBAHUE ECTECTBEHHO-HAYYHOIN KapTUHBI MUPa yYaIuXxcs,
B (DOpMUpPOBAHNE YMEHHUH MPUMEHATh HAYYHBI METO/I TO3HAHUS TPU BBHIIOJHEHUN UMH y4eOHBIX UCCIIETOBAaHHA.

B ocHOBY kypca ¢pu3HuKu cpeHel MIKOIbI MOJI0XKEH P UAEH, KOTOPbIE MOKHO pacCMAaTPUBATh KaK MPUHIIUIIBI €r0 IOCTPOSHUS.

Hoen yenocmnocmu. B cooTBETCTBUM C HEMl KypC ABIISETCS JOTUYECKH 3aBEPIIEHHBIM, OH COACPKHUT MaTepual U3 BCeX pa3ienoB (M3HUKH, BKIIOYAET KaK
BOIIPOCHI KIIACCUYECKOMH, TaK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cOoTBETCTBUM C HEW MaTepuall Kypca pu3nku o0beJMHEH BOKPYT pU3UUecKuX Teopuil. Benymum B kypce sBisieTcs popMUpoBaHUe
MIPEJICTAaBICHUI O CTPYKTYPHBIX YPOBHSAX MaT€pUH, BEILIECTBE U MOJIE.

Hoena cymanumapuzayuu. EE peanusanys npeanonaraeT MCHojib30BaHNE TYMaHUTAPHOTO MOTEHIIMala (PU3NUYECKON HAYKH, OCMBICIEHUE CBSI3U Pa3BUTHS
(GU3KKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU U KOJIOTUYECKUMHU MPOOIEeMaMH.

Hoea npuxnaonoit nanpaenennocmu. Kypc pusuku mnpenrnosiiaraeT 3HaKOMCTBO C IIMPOKHM KPYTOM TEXHUYECKUX U TEXHOJOTMUECKHUX MPUIIOKEHHM
U3Y4YECHHBIX TEOPUI U 3aKOHOB.

Hoesn rkonozuzayuu peanusyercs MocpeiCTBOM BBEIEHHS 3JIEMEHTOB COAEP)KaHUs, MOCBAIIEHHBIX KOJIOIMYECKUM MPpo0iieMaM COBPEMEHHOCTH, KOTOpbIE
CBSI3aHBbI C pa3BUTHEM TEXHUKHU M TEXHOJIOTHUIL, a TaKkKe 00CYXICHHsS TPOOJIEM paliMoOHAILHOTO IPUPOAONOIB30BAHUS U SKOJIOTHYECKOH 0€301MacHOCTH.

Crep>KHEBBIMHU JIEMEHTaMHU Kypca (PU3MKHM CpeaHed LIKOJBI SBIIsIOTCS (u3nyeckre Teopuu (hopMHpOBaHUE MPEACTABICHUH O CTPYKTYpe MOCTPOEHUS
¢busnueckoil Teopuu, poiau (yHIaMEHTAIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX MPEJCTaBICHUSX O MPUPOJE, I'PaHULAX MPUMEHUMOCTU TEOpUH, A
OTMCaHUs ECTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucreMHO-IeATENIbHOCTHBIN OJIX0/] B Kypce (PU3UKU peain3yeTcsl MPexk/ie BCEro 3a CYET OpraHU3aluu SKCIepPUMEHTAIBHOMN 1eATeIbHOCTH 00yYaroIIXCs.
Jlisa 6a30BOro ypoBHs Kypca (U3MKH — 3TO HCIOJIb30BAHHWE CHCTEMBbI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIEPHUMEHTOB U JTAOOPAaTOPHBIX padOT, KOTOPHIE B
nporpaMMme OObeIMHEHBI B OOIMIMKA CHHCOK YYEHHMUECKUX MPaKTHUECKUX paldoT. BeineneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX paboT, MPOBOAMMBIX IS
KOHTPOJIS U OLIEHKH, OCYIIECTBISIETCSA Y4aCTHUKaMHU 00pa30BaTeIbHOTO Mpoliecca UCXO0/1s U3 0COOCHHOCTEH TeMaTHYeCKOro IMJIaHUPOBAHUS U OCHAILEHUS KaOMHeTa
¢uzuku. [Ipu sTOM 0becnieunBaeTcs OBIaeHIE 00YJaIOLUIMMHUCS YMEHUSIMU ITPOBOIUTH KOCBEHHBIE H3MEPEHNUs, CCIIEI0BAHMSI 3aBUCUMOCTEN (PU3NYECKUX BETUYUH
Y TIOCTAHOBKY OIIBITOB 110 IPOBEPKE MPETI0KEHHBIX TUIIOTES.



Bonbuioe BHUMaHuE yAensieTcsl PEIICHUI0 PacUETHBIX M Ka4eCTBEHHBIX 3a4ad. [Ipu 3ToM aiis pacy€THBIX 3aad IPUOPUTETOM SIBISIIOTCS 33Ja4M C SIBHO
3aJJaHHOM (PU3UYECKON MOJIEIBIO, TTO3BOJISIONINE TPUMEHITh U3YUCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfieNia Kypca, TaKk U UHTETpUPYS 3HAHUS U3
pasHbIX pazzaenoB. [[is kKaueCTBEHHBIX 3a7auy IPUOPUTETOM SIBJISIOTCS 3a/laHus Ha OOBbsICHEHHE MPOTEeKaHUs (PU3MUECKUX SBICHUN U MPOIECCOB B OKPYXKarollen
KU3HU, TpeOyrolue BbI0opa GU3NUECKOI MOJENH AJIsi CUTYalluu MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBercTBuu ¢ TpeboBanusmu GI'OC COO k marepuaabHO-TEXHHYECKOMY O0ECIeUeHUI0 Y4eOHOro mporecca 0a3oBbIi YpOBEHb Kypca (PU3HKH B
CpeIHell MIKoJe JOJKEeH U3ydaThCsl B YCIOBUSAX MPEAMETHOrO KaOuHeTa (PU3UKU WK B YCIOBHUSIX HHTEIPUPOBAHHOTO KaOMHETa IPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabunere Gpu3uku JOKHO OBITH HEOOXOIMMOE JIabopaTOpHOE 000pYIOBAaHUE ISl BHITOTHEHHS YKa3aHHBIX B MPOTPAMME YUCHUYESCKUX MPAKTHUICCKUX
paboT U IEMOHCTPAIIIOHHOE 000PYIOBaHHUE.

JlemoHCTpanmoHHOEe 00OpyaoBaHHe (OPMUPYETCS B COOTBETCTBHHM C MPHHIIMIIOM MHUHUMAJIBHONH JOCTATOYHOCTH M OOECIEUYMBACT MOCTAHOBKY
MIEPEYUCIICHHBIX B ITPOrpaMMe KITFOUEBBIX JEMOHCTPAIMHA JUTSI KCCIICIOBAHUS M3y4aeMbIX SBJICHUH M MTPOIIECCOB, SMITUPHUSCKUX U (PYHIAMCHTAIBLHBIX 3aKOHOB, X
TEXHUYECKHUX MPUMEHEHUH.

JlaboparopHoe 00OpyIOBaHME AJII YYCHHUYECKHUX MPAKTUYECKUX padoT (opMupyercs B BHAE TEMAaTHUYECKUX KOMILJIEKTOB M OOECIeUMBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha BYX 00ydJaromuxcs. TemaTruueckue KOMIUIEKTHI 1a00paToOpHOTro 000pyA0BaHNUs TOKHBI OBITH TOCTPOEHBI HA KOMITJIEKCHOM M CIOJIb30BAHUN
aHAJIOTOBBIX U IIU(PPOBLIX TPUOOPOB, a TAKIKE KOMIIBIOTEPHBIX U3MEPUTENLHBIX CUCTEM B BHJIE ITU(PPOBBHIX Ja00paTOPU.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

OCHOBHBIMU TIESIMU U3YUYEHUST (PU3UKH B OOIIIEM 00pa30BaHUHU SIBIISIIOTCS

e (QopmupoBaHuE WHTEpeca W CTpeMJICHHS OOydYalomUXCs K HAaydHOMY HM3yYEHHUIO MPHUPOJAbI, Pa3BUTHE HX HHTEUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;
pa3BUTHE MIPEACTABICHUM O HAYYHOM METO/IE MO3HaHUs U (POPMHUPOBAHKE UCCIIEIOBATEIILCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBIICHUSIM;
dbopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y-U€HHSI OCHOB CTPOCHHS MaTepUH U (PyHTaMEHTaIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE YMEHUN OOBSACHATH SIBICHHSI C CMOIBb30BaHNEM (DHU3HUECKUX 3HAHUI M HayYHBIX JOKA3aTelbCTB;

e (opmupoBaHue MpeACTaBICHUN O POIU PU3UKHU I Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.
JlocTikeHne 3TUX 1esie 00eCIeYrBaeTCs PEIICHUEM CIISYIONINX 3aa4 B MPOIECCe N3YUCHHS Kypca (PU3UKU HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

e MnpuoOpeTeHrne CUCTEMbl 3HaHUK 00 OOHIMX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSIX, BKIIOYAs MEXaHUKY, MOJEKYISPHYIO (HU3HKY,
AIIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U AJIEMEHTHI aCTPO(DU3UKY;

e (GopMHpPOBaHHE YMEHUN MPHUMEHSITh TEOPETUUYECKUE 3HAHUS NI OOBACHEHUS (PU3NUYECKUX SBJICHUN B MPUPOJAE W JUIA NMPHHATHS MPAKTHICCKUX
pEelIEHNU B TOBCETHEBHOM KU3HU;

® OCBOCHHE CIOCOOOB PEIICHHUs PA3IMYHBIX 3334 C SIBHO 3aJaHHON (U3MUYECKOW MOJETBIO, 3aa4, MOApa3yMEeBaIOIINX CAMOCTOATEIHHOE CO3/IaHNe
(bU3UIECKON MOJIEH, aICKBATHON yCIIOBUSAM 3a/1a4H;

e MOoHUMaHHE (PU3UYECKHX OCHOB U MPUHITUIIOB JIEHCTBUS TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHUYECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO
cpeay,

® OBJIAJICHUE METOJIaMHU CaMOCTOSTEIBHOTO TUTAHUPOBAHUS W MPOBEIEHUS (PU3MUECKUX AKCIIEPUMEHTOB, aHAM3a W MHTEPIpeTanuu nH(OopMaImu,
ONpeEeNeHUs] JOCTOBEPHOCTH MOJIYUEHHOTO Pe3ysIbTaTa;

® CO3/1aHME YCIOBUH VISl pa3BUTUS YMEHUHN ITPOEKTHO-UCCIIEI0BATENBCKOM, TBOPUECKON AEATEIBHOCTH.



MECTO YYEBHOI'O TIPEJMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC COO ¢usuka sBiaseTcs 00sS3aTeNbHBIM TNPEAMETOM Ha YPOBHE cpeaHero ooOmiero oOpa3zoBaHus. JlaHHas mporpamma
npelycMaTpuBaeT nu3yueHue Gu3nku Ha 6a30BoM ypoBHE B 00bEMe 136 1 3a 1Ba rojia o6yuenus o 2 4 B Henento B 10 u 11 knaccax. B reMatnyeckoM miiaHupOBaHUU
g 10 u 11 kimaccoB mpeamnonaratoTcsl pe3epB BPeMEHU, KOTOPBINA YUUTENb MOXKET UCII0JIb30BATh [0 CBOEMY YCMOTPEHHUIO, U IOBTOPUTEIHHO-00001A0ITHE YPOKH.

COJIEP)KAHUE YUYEBHOI'O IIPEJIMETA «®HU3HUKA» (FA30BBI YPOBEHD)

10 KJIACC
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA

Ousnka — Hayka o npupoze. HayuyHple MeTONbI MO3HAHUS OKpY)KaloIIero Mupa. Poilb 3KCnepuMeHTa M TEOpUHU B Ipollecce MO3HAHMS MPHUPOBL.
DKCIepUMEHT B (PU3UKE.

MonenupoBanue (pU3NYECKHX SIBICHUH U npoueccoB. Hayunbie runotes3sl. Duzndeckne 3aKOHbI U TEOPHH. | paHUIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.
[IpuHIMII COOTBETCTBUA.

Poub 1 MecTo ¢u3nKu B GOPMHUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI MUPA, B IPAKTHUECKON ACATEIBHOCTH JIIOJICH.

Hemoncmpayuu

1. AnanoroBsle 1 IU(POBbIE U3MEPUTENBbHBIE TPUOOPHI, KOMIBIOTEPHBIE JATUUKH.

PA3JIEJI 2. MEXAHUKA

Tema 1. Kunematuka

Mexanunueckoe ABuxeHne. OTHOCUTENbHOCTh MEXaHUYEeCKOTo ABMxKeHusA. Cucrema otcuéra. TpaekTopusi.

[lepemenienue, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTb) M YCKOPEHUE MaTepUaIbHOM TOYKH, UX MPOEKIUH HAa OCH CHUCTEMBI KOOpIMHAT.
CrnosxeHue nepeMenieHnii u ClI0KeHUe CKOPOCTeH.

PaBHOMEpHOE M paBHOYCKOpEHHOE MpsMOJUHEIHOe ABMKeHue. ['paduku 3aBUCMMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHS, MYTH U TepeMeIIeHUs
MaTepHaHBHOﬁ TOYKHU OT BPEMCHU.

CBobosHoe nmajzieHne. Y cKkopeHre cBOOOTHOTO Ma/IeHHs!.

KpuBonuneiinoe nBukeHue. [[BUkeHHE MaTepUAIbHOM TOYKHU MO OKPYKHOCTH C MOCTOSIHHOM MO MOJYJIO CKOPOCThbIO. YTJIOBas CKOPOCTh, JIMHEHHas
ckopocTb. [lepron u yactora oOpamieHus. LleHTpocTpeMHUTETbHOE YCKOPEHUE.

TexHU4ecKue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: CITUOMETP, ABUKEHUE CHAPSAOB, LIETIHBIE U PEMEHHBIE MepeIadH.

Hemoncmpayuu

1. Mopenb cucteMsl OTCUETA, ILTFOCTPALMS KHHEMAaTHYECKUX XapAKTEPUCTHUK JBUKCHUS.

2. IIpeobpazoBaHue ABUKEHUH C UCTIOJIB30BAaHUEM IIPOCTHIX MEXaHHU3MOB.

3. IlageHue Ten B BO3yX€ U B Pa3pEKEHHOM MPOCTPAHCTRBE.



4. HaGmroieHre ABMKCHUS TeNa, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.
5. U3mepenne yCcKopeHust CBOOOAHOTO TaACHHUS.
6. HarpaBneHnue ckopocTH Npu JBUKEHUU IO OKPY>KHOCTH.
Yuenuueckuii 3xcnepumenm, nadbopamopmusvie padomot
1. U3yueHne HepaBHOMEPHOIO JIBMXKEHUS C LIEJIbIO ONPEAECICHUSI MTHOBEHHOM CKOPOCTH.
2. WccnenoBaHne COOTHOLIECHHSI MEXAY IYTSIMHU, MPOUIEHHBIMUA TEJIOM 3a MOCIEAOBATENIbHBIE PAaBHBIE IPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM
JBUKEHUH C HA4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO.
3. U3yuenue ABMXKEHUS IAPUKA B BI3KOU KUIKOCTH.
4. 3ydenue IBUKEHUS Tella, OpPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. lunamuka
[TpuHumn otHocuTensHocTr ["anunes. Ilepssiii 3akoH HeroToHa. MHepunanbHble CUCTEMBI OTCUETA.
Macca Tena. Cuna. [Ipunuun cynepnosuuuu cui. Bropoit 3akon HeroToHa 1151 MaTepuanbHOi ToUuku. Tperuii 3akoH HploTOHA [U1s1 MaTepUanbHbIX TOYEK.
3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyrocru. 3akoH I'yka. Bec tena.
Tpenue. Bunst Tpenus (mokosi, ckonbxeHus, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs! CKONBXEHHUS U cuiia TpeHus mokos. Koad ¢punment
Tpenus. Cuiia CONPOTUBIICHUS MPU ABUKEHUU TeJa B )KUJKOCTU WJIU Tas3e.
[ToctynaTenbHoe U BpamaTreabHOE JBUKEHHE a0COIOTHO TBEPAOIO TeEA.
MoMeHT cuiibl OTHOCUTENBHO OCH BpaieHus. [Inedo cuiel. Y cnoBus paBHOBecHs TBEPAOIO Tela.
TexHnueckue ycTpoicTBa U NPaKTUYECKOE TPUMEHEHUE: TOAIINITHUKHY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.
Hemoncmpayuu
. SIBneHue uHepuu.
. CpaBHeHUE Macc B3aMMOJICHCTBYIOINX TEJl.
. Bropoii 3akon HeroToHna.
. U3mepenue cuil.
. CnoxeHue cui.
. 3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(opMariui.
. HeBecomocTh. Bec Tena npu yCKOpEeHHOM NMOAbEME U TTAJICHUH.
. CpaBHEHUE CUJI TPEHUS MTOKOSA, KAUEHUS U CKOJIbKEHUS.
. YcnoBust paBHOBecusi TBEPOro Tena. Bunibl paBHOBECHS.
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Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

1. U3yuenue aBrkeHHs OpycKa 10 HaKJIOHHOM TIOCKOCTH.

2. UccnenoBaHue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOHUKAIOIIUX B IPYKUHE U PE3UHOBOM 00pasiie, OT Ux aedopmanuu.
3. UccnenoBanue yciaoBU paBHOBECHS TBEPAOTO TEIa, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3aK0oHBI COXpaHEHUS B MEXaHUKeE



Hmnynbc MaTepuaqbHOW TOYKH (TeNa), CUCTEMbl MAaTepHAJIbHBIX TOUEK. VIMITyNIbC CHUJIBI M M3MEHEHHE MMIYJbCa Tela. 3aKOH COXPAHEHUS MMITYJIbCa.
PeaktuBHOE NBHXKEHUE.

Pabora crisl. MOIIHOCTE CHIIBI.

Kunernyeckas sHeprus MaTepuaibHOM TOUkH. Teopema 00 H3MEHEHUN KHHETHYECKON SHEPTUH.

[TorenuunanbHas sueprusd. [lorennuanbHas sHeprus ynpyro nehopMupoBaHHON IPYXUHBI. [loTeHIMaNbHAs YHEPTHs Teja BOIU3U MOBEPXHOCTH 3eMITH.

[ToTeHuuanbHbIC U HETIOTEHIMATBHBIE CUITBL. CBSA3b Pa0OTHI HEMOTEHIIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUUECKON SHEPTUHN CUCTEMBI TeJ. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHu4eckue yCTpouCcTBa U IPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KOIIEP, IPYKUHHBIN IMCTOJIET, IBUKEHHUE PAKET.

Hemoncmpayuu

1. 3akOH coXpaHEHUs UMITYJIbCa.

2. PeakTuBHOE JBUKEHUE.

3. Ilepexon mOTEHIIMANBHON YHEPTUH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxkcnepumenm, nabopamopnwvie padbomot

1. M3y4yeHne abCOIIOTHO HEYIIPYToro yAapa ¢ MOMOILBIO JIBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

2. UccnenoBaHue cBsi3u pabOThHI CUJIbI C U3MEHEHUEM MEXaHUYECKOM SHEPruu Tejla Ha IPUMEPE PACTSKEHUS PE3UHOBOI'O KI'yTa.

PA3JIEJI 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

Tema 1. OCHOBBI MOJIEKYISIPHO-KHHETHYECKOM TEOpUH

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKO TeOpuH M UX ONbITHOEe o0ocHOBaHME. bpoyHoBckoe aswkenue. Auddysus. Xapaktep ABUKEHUS U
B3aMMOJICHCTBHS YacTHI] BelecTBa. MoJienu CTPOEHUs Ta30B, KUAKOCTEH M TBEPJBIX Tel U 00bSICHEHHE CBOWCTB BEllECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3Mepsl Mosiekysl. KonnuectBo BemecTsa. [locTosiHHas ABorazpo.

Tennosoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KHHETHUECKON TEOpUHU HAEAbHOrO ra3a. AOCONIIOTHAs TeMmIiepaTypa Kak Mepa cpenHein
KMHETHYECKON SHEPTUH TEIUIOBOTO ABMXKeHHUs dactuil raza. lllkana tremneparyp KenbpBuna. I'a3zoBbie 3akoHbl. YpaBHeHue MeHnneneeBa—Kiamneilipona. 3akoH
Hansrona. M3omporneccsl B nealbHOM raze ¢ IOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe npeacrapieHue H30MpoueccoB: H30TepMa, H30xopa, u3odapa.

TexHu4ecKne yCTPOMCTBA U TPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Hemoncmpayuu

1. OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOEHHUE BElIecTBa, (PoTorpaduu MOJIEKyJl OPraHUYEeCKUX COeTMHEHUH.

2. OnbiThl N0 AU Y3UH KUAKOCTEH U Ta30B.

3. Mopenb GpOyHOBCKOTO ABHKEHHS.

4. Mopnens onbita lltepHa.

5. OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBHUS.

6. Mopeinb, HIUTFOCTPUPYIOLIAsl TPUPOY AaBJICHUS ra3a Ha CTEHKHU COCya.

7. ONBITHL, WJUTHOCTPUPYIOIINE YPABHEHUE COCTOSHUS UI€ATIHOIO ra3a, U30IPOLIECCHI.



Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul

1. Onpenenenue Macchl BO3yXa B KJIAaCCHOM KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI, IaBJICHUS U TeMIepaTyphl BO3/1yXa B HEH.

2. UccnenoBanue 3aBUCUMOCTH MEX/1y TapAMETPAMH COCTOSIHUS Pa3peKEHHOro rasa.

Tema 2. OCHOBBI TEPMOIHMHAMUKH

TepMoauHaMmuyeckasi cucreMa. BHYTpeHHsSI SHeprus TepMOJMHAMUYECKOM CUCTeMbl M CrocoObl e€ u3MeHeHus. KomudecTBo TerioTel UM pabora.
BuyTpeHHss sHEprusi 0JHOATOMHOI'O MAEANbHOrO raza. Buspl Temonepenayu: TEIIONPOBOIHOCTb, KOHBEKIMS, U3IyUEHHUE. Y IeJbHas TEIIIOEMKOCTh BELIECTBA.
KonnyecTBo TEIUIOTHI IIpU TEIUIONEpEAAYE.

[MonsTne 06 ammabarHom mporecce. [lepBeiii 3aK0H TepMoauHAMUKHU. [IprMeHeHue MepBOro 3akoHa TEPMOIWMHAMHKHM K u3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon Tepmoannamuku. HeobpaTuMOCTh IPOLIECCOB B IIPUPO/IE.

TemoBeie MamuHbL. [IpuHIUIIBL [eHCTBUS TEIUIOBBIX MamuH. [Ipeobpa3zoBanus sHepruu B TerioBbix MamuHax. KITJ[ temnosoii mammuel. Hukn KapHo u
ero KII/I. Dxonornyeckue mpoodaeMbl TEIIOIHEPTETHKHY.

TexHUYecKHe YCTPONCTBA U MPAKTUYECKOE IPUMEHEHUE: JBUTATEIh BHYTPEHHETO CrOpaHus, OBITOBOM XOMOAUIBLHUK, KOHAULIUOHEP.

Hemoncmpayuu

1. VI3MeHeHne BHYTPEHHEW SHEPTUM TeJa MPU COBEPIICHUU pabOTHI: BBUICT MPOOKU M3 OYTBUIKM IMOJ ACWCTBHUEM CXKATOTO BO3AyXa, HarpeBaHue >Qupa B
JATYHHOU TpyOKe myTéM TpeHUsl (BUICOIEMOHCTPALIMS).

2. I3MeHeHue BHYTpEHHEHN dHEPTUHU (TEMIIEpaTyphl) Tejla MpU TeIIonepeave.

3. OnbIT 0 aguadaTHOMY PaCUIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

4. Mojenu napoBoil TypOHMHBI, IBUTaTelNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOI'O IBUTaTeIsl.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul

1. I3MepeHue yaeabpHON TEMI0EMKOCTH.

Tema 3. ArperatHblie cOCTOSIHUA BellecTBa. ®a3oBbie Mepexoabl

[Tapoobpa3zoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCONIIOTHAs U OTHOCUTENbHAs BIAXXHOCTh Bo3ayxa. HackleHHblil map. Y enbpHas Temaora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT AABJICHUS.

TBépnoe Teno. Kpucrammnueckue u amopdHsbie Tena. AHU30TPONHS CBOMCTB KpUCTAIUIOB. JKuakue kpuctawibl. CoBpeMeHHble MaTepuaibl. [naBnenue u
KpucTaymu3anus. Y ieiabHas Tersiora miasneHus. Cyonumanms.

YpaBHEHHE TEIIOBOTO OalaHca.

TexHnueckue ycTpoicTBa U MPaKTUUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH MOTYIEHHSI COBPEMEHHBIX MaTEPHAJIOB, B TOM
quc/ie HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Hemoncmpayuu

1. CBolicTBa HaCBIIECHHBIX [1aPOB.

2. Kunenue npu MoHW>KEHHOM JIaBJICHUH.

3. CnocoObI U3MEpPEHUS BIAKHOCTH.

4. HabmroieHre HarpeBaHus U IMJIABJICHUS KPUCTANINYECKOTO BEIIECTRA.



5. JleMOHCTpauus KPUCTAILIOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomul

1. U3mepeHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.

PA3JIEJI 4. DJIEKTPOANHAMUKA

Tema 1. DaekTpocTaTuka

OnekTpuzanusl Tell. DNEKTpUYecKui 3apsaia. JlBa BuAa 3IEKTPUUECKUX 3apsioB. [IpOBOAHMKH, AMAIIEKTPUKU M IOJIYIPOBOJHUKH. 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3aps/a.

BsaumoneiictBue 3apsanoB. 3akoH Kymnona. TouedHbldl 31eKTpUUeCKUd 3apsia. DnekTpuueckoe nose. Hampspk€HHOCT anexkTpuueckoro nois. [lpunnun
CYIEPIIO3UIIMU JIEKTPUYECKUX TOJIeH. JIMHUM HAnPsKEHHOCTH dJIEKTPUYECKOTO TOJIA.

Pabora cun anexrpocratuueckoro nosst. [lorennman. Paznocts norennumanos. [IpoBogHUKY U AUAIEKTPUKH B 3JIEKTPOCTATUUECKOM M0J1€. JuanexTpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHnieHcaTop. D1eKTpOEMKOCTD INIOCKOIO KOHJIEHCATOPa. DHEPrusl 3apsyKEHHOI0 KOHJIEHCATOpA.

TexHuyeckue ycTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIl, AJIEKTPOMETpP, JJIEKTPOCTATHUECKasl 3alluTa, 3a3eMJICHHE SJIEKTPONpHOOpOB,
KOH/JIEHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpPyYUHbBIA TPUHTED.

Hemoncmpayuu

1. YcTpoiicTBO M IpUHLIKIT AEUCTBUS 3IEKTPOMETPA.

2. BzaumojeicTBre HadIEKTPU30BAaHHBIX TE.

3. DIIeKTpUUECKOE TOJIE 3apsHKCHHBIX TEI.

4. IIpoBOJHUKH B JIEKTPOCTATUYECKOM IIOJIE.

5. DnexTpocTaTUdecKas 3aluTa.

6. JIM2IEKTPUKH B DJIEKTPOCTATHYECKOM TIOJIE.

7. 3aBUCUMOCTb JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPA OT IUIOIAAH IUIACTHH, PACCTOSHUSA MEXy HUMU U AUDJIEKTPUUECKOM MPOHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOTO KOHJEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomut

1. U3mepenue 37eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. IlocTossHHBIN JIeKTPUYecKHil TOK. TokM B pa3iMuHBIX cpeaax

DIIEKTPUYECKUH TOK. Y CIIOBHSI CYIIECTBOBAHMS AJIEKTPUUECKOTO ToKa. McTounuku Toka. Cuia Toka. [TocTOsTHHBIN TOK.

Hanpsokenne. 3akon Oma 11151 ydacTka LIETIH.

DNEKTPUYECKOE COITPOTUBIIEHHE. Y AEIbHOE CONPOTUBIIEHNE BenlecTBa. [locienosarenbHoe, napamieabHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anexrpuueckoro Toka. 3akoH Jxoyns—IJIenna. MoIHOCTb 3J€KTPHUECKOTO TOKA.

3J1C u BHyTpeHHEe COPOTHUBIIEHHE NCTOYHMKA TOKA. 3akoH OMa /17151 MoNIHOM (3aMKHYTOIN) asiekTprueckoi rienu. KopoTkoe 3aMbIKaHUeE.

DNeKTpOHHAas TPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCHUMOCTh COIIPOTUBIICHUSI METANIOB OT TemrepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomympoBoHuku. COOCTBEHHAS M TIPUMECHAs MPOBOUMOCTD MOIYIPOBOAHUKOB. CBolicTBa p—N-tiepexosa. [lomynpoBogHUKOBBIE TPHUOOPHI.



DNEKTPUYECKUH TOK B pacTBOPAxX M paciulaBax 3JEKTPOIUTOB. DIEKTPOIUTHUECKAS AUCCOLUALINS. DIIEKTPOIIU3.

DnexTpuueckui Tok B razax. CaMOCTOSTENbHBII U HECAaMOCTOSTENbHBIN pa3psaa. Monnus. [1na3ma.

TexHuueckue yCTpoicTBa M NPAKTUYECKOE NPUMEHEHHUE: aMIIepMETpP, BOJIBTMETP, pEocTaT, MCTOYHMKHM TOKa, 3JIEKTpOHArpeBaTesbHbIC MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIH IO, TEPMUCTOPBI U (POTOPE3UCTOPHI, ITOJIYIIPOBOAHUKOBBIN MO/, FaJbBaHUKA.

Hemoncmpayuu

1. I3mepeHue cuiibl TOKa U HANPSDKEHUS.

2. 3aBUCHMOCTb COIPOTHBIICHUS IUIMHIPUIECKUX MPOBOAHUKOB OT JIJIMHBI, TUIOIIAH MTOTIEPEYHOr0 CEYSHHS U MaTepHaa.

3. CMeniaHHOE COEIMHEHHUE POBOIHUKOB.

4. IIpsmoe n3mepenue I/C. KopoTkoe 3aMblKkaHN€ TaJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

5. 3aBHCUMOCTb COIIPOTUBIIEHHS METAJIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTD 3JIEKTPOJIUTOB.

7. IckpoBoO#i pa3psi U NPOBOAMMOCTb BO3/yXa.

8. OTHOCTOPOHHSS MPOBOAUMOCTD AMO/A.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot

1. 3y4yeHne CMEIIaHHOTO COEJUHEHUS PE3UCTOPOB.

2. N3mepenue D/IC UCTOUHMKA TOKA U €r0 BHYTPEHHETO CONIPOTUBIICHHUS.

3. HaGnronenue anexTposunsa.

MEXINPEIMETHBIE CBA3U

N3yuenne kypca ¢pusznku 6a3oBoro ypoBHs B 10 Kiacce oCyIIECTBISETCS ¢ YUETOM COJEpKATENbHBIX MEXIIPEIMETHBIX CBSI3e€H C KypcaMu MaTeMaTHKH,
OMO0JIOTUH, XUMHHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnple nOHAMUA, C6A3AHHBIE C U3YUEHUEM MEM 0008 HAYYHO20 NO3ZHANUA: SIBIICHNUE, HAyYHbIN (pakT, runoresa, pusnyeckas BEIUYMHA, 3aKOH,
TeopHsl, HAOJIOACHNE, SKCIIEPUMEHT, MOJIETUPOBaHHE, MOJIEIIb, H3MEPEHNUE.

Mamemamuka: penieHUe CUCTEMbl YpaBHEHUM; JMHEWHas (QyHKIMs, napaboia, runepoosa, ux rpauku U CBOMCTBA; TPUTOHOMETPUYECKUE (PYHKIIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC; OCHOBHOE TPUTOHOMETPUUECKOE TOKJECTBO; BEKTOPHI U MX MPOEKIIMU HA OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Bbuonozusn: mMexaHndeckoe IBIKEHHE B JKHBOW mpupojae, aud@ys3usi, ocMoc, TEMI00OMEH KHUBBIX OpPraHU3MOB (BUIbI TEIUIONEpEaaud, TEIIOBOE
paBHOBECHE), DJIEKTPUUECKHE SABJICHUS B )KHBOW MIPUPOJIE.

Xumusa: TMCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJIIPHAs Macca, TEIIOBbIE CBOMCTBA TBEPBIX T, )KUJKOCTEH 1
ra3oB, dJIEKTPUUYECKNE CBOMCTBA METAJIIOB, 3JIEKTPOIUTHUECKAs JUCCOLMALINS, TaIbBaHHKA.

T'eozpaghus: BnaxxHOCTb BO3/yXa, BETPBI, 6ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUe IBMKEHUH C MCIIOJb30BAaHHEM MEXAaHU3MOB, YUET TPEHHUsS B TEXHHKE, MOALIMITHUKH, UCIIOJIB30BaHUE 3aKOHA COXPAaHEHHS
UMIIyJbca B TEXHUKE (pakeTa, BOAOMET U T. I.), JBUraTelb BHYTPEHHErO CrOpaHus, MapoBas TypOHWHA, ObITOBOW XOJOJMJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MIOJTyYEHUsI COBPEMEHHBIX MaTE€pHUasoB, B TOM YKCII€ HAHOMATEpUAJIOB, U HAHOTEXHOJIOTHUH, 3JIEKTPOCTaTUUECKAasl 3allUTa, 3a3€MJIEHUE 3JIEKTPOIPUOOPOB, KCEPOKC,
CTpYHHBIN IPUHTEP, dIEKTPOHArpeBaTEIbHbIE IPHUOOPHI, HIEKTPOOCBETUTEIbHBIE TPHUOOPHI, FaJIbBAaHHUKA.



11 KUIIACC
PA3JIEJI 4. JIEKTPOANHAMMUKA
Tema 3. MaruuTHoe moJie. JJIeKTPOMATHUTHASL MHAYKIMS
[TocTostHHBIE MarHuTHl. B3anMoeicTBHE MOCTOSSHHBIX MarHUTOB. MarHutHoe nosie. Bektop MarHuTHON MHAYKUWU. [I[prHIMN Cyniepno3uiuy MarHu THBIX
nosieit. JIlunum MarautHOM nHAyKuMK. KapTrHa TMHUA MarHMTHON MHAYKIIMH MOJISl TIOCTOSIHHBIX MarHUTOB.
MarnuTtHoe mosie NpPOBOJHHMKA C TOKOM. KapTMHa JMHHMKA WMHIAYKIUMW MAarHUTHOTO MOJISL JUIMHHOTO MPSMOrO MPOBOJHHUKA M 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJ-HUKA, KaTyIIKH ¢ TokoM. OnbIT Dpcrena. BzanmozeiicTBre NpoBOJHUKOB C TOKOM.
Cwita Amriepa, e€ MOJlyJib M HalpaBJICHHE.
Cuna Jlopenua, e€ MOAyNb U HarpaBiieHHE. J[BIyKeHNEe 3apsKEHHON YaCTHIIBI B OTHOPOIHOM MarHUTHOM mosie. PaGora cumst Jlopenna.
SBnenue snekTpoMarHuTHOM HHAYKIMH. [1oTOK BekTOpa MarHuTHON MHAYKIMU. DJIC nHAYKIMU. 3aKOH JIEKTpOMarHuTHOM nuaykuuu dapaes.
Buxpesoe anexrpuyeckoe nosie. 31C MHAYKINN B IPOBOJHUKE, IBUKYLIEMCSI IIOCTYNATENBHO B OJJHOPOJHOM MarHUTHOM IIOJIE.
[TpaBuio Jlenna.
NuayxkruBHOCTH. SBReHue camonHaykuuu. 91C caMOMHAYKIINH.
OHeprus MarHUTHOT'O T0JIS1 KaTYIIKU C TOKOM.
DIIeKTPOMarHuTHOE TOJIE.
TexHuuyeckue yCcTpoicTBa U IPAKTUUECKOE IPUMEHEHHE: TIOCTOSHHBIE MAarHUTBI, 2JIEKTPOMAarHUThI, 3JIEKTPOJBUTATENb, YCKOPUTEIH AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS T€Yb.
Hemoncmpayuu
. OneIT Opcrena.
. OTKIIOHEHHE DIIEKTPOHHOI'O ITyYKa MarHUTHBIM TOJIEM.
. JINHUM MHIYKIMY MarHUTHOTO MOJIS.
. B3aumopeicTeue 1ByX NpOBOJHUKOB C TOKOM.
. Cuna Amnepa.
. HevictBue cuiel JIopeH1a Ha HOHBI SJIEKTPOJIUTA.
. SIBeHnE 3IIEKTPOMArHUTHONW MHAYKIINH.

o3 N L AW —

. [IpaBuito Jlenna.

9. 3aBucumocts 3/C MHAYKIHHU OT CKOPOCTH U3MEHEHHSI MArHUTHOT'O MOTOKA.
10. SIBnenurie caMOUHTYKIIUH.

Yuenuueckuii skcnepumenm, nabopamopnsvie padomot

1. U3yueHrne MarHuTHOTO MOJI KaTYLIIKH C TOKOM.

2. UccnenoBanue ASMCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

3. UccnenoBanue siBIEHUS 3JE€KTPOMarHUTHON MHIYKIUU.

Paszpnen 5. KOJIEBAHUA U BOJIHbBI

Tema 1. Mexanu4eckue 1 3JIEKTPOMATHUTHBIE KOJIeOAHUSA



Konebarenpnas cucrema. CBoOOAHBIE MexaHMuYeckue Kosebanus. ['apmonmyeckue konebanus. Ilepuon, wacrora, ammamutyna u (asa konebaHui.
[TpyxuHHBIA MasTHUK. MaTeMaTu4YecKuii MassTHUK. Y paBHEHHE rapMOHUYECKUX Kojiebanuii. [IpeBpalieHre sHeprun Npu rapMOHUYECKUX KOJICOaHUSX.
KonebGarenbuplii KOHTYp. CBOOOJHBIE 2JICKTPOMAarHUTHBIC KOJICOAHUS B HACATBHOM KOJEOATCIHPHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHHUYECKHUMH M
AJICKTPOMArHUTHBIMU KojieOanusiMu. @opmyia ToMmcoHa. 3aKOH COXpaHEHHsI SHEPTUH B UACATBHOM KOJIeOATEIIbHOM KOHTYDE.
[IpencraBnenue o 3aryxaromux KoieOaHusx. BeIHyKIeHHbIE MeXaHUYeCKHe Koaebanus. Pezonanc. BeiHyKI€HHBIE 2JIEKTPOMarHUTHBIE KOJICOaHHUS.
ITepemennbIii TOK. CUHYCOMAQIBHBIN EpEeMEHHbBIN TOK. MOITHOCTh NEPEMEHHOT0 TOKA. AMIUIMTYTHOE U JIEHCTBYIONIEE 3HAYCHHUE CUJTbI TOKA U HAITPSIKEHUSL.
Tpauchopmarop. [Ipon3BoacTBO, Iepeada U MOTPEOICHUE AMEKTPUICCKOM IHEPTHH. DKOJIOTUUECKUE PUCKHU MTPH MTPOU3BOJICTBE MIEKTpodHeprun. Kynbrypa
WCII0JIB30BaHUS SJICKTPOIHEPTUHU B ITOBCETHEBHOM KU3HU.
TexHu4eckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: AIEKTPUUECKUN 3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKa, IMHUU AJIEKTpoIepeay.
Hemoncmpayuu
HccnenoBanue napameTpoB KoJiedaTeNbHOM cucTeMbl (IPY>KUHHBIN WM MAaTEMAaTUYECKUN MAsTHHK).
. Habnmronenue 3atyxatoninx koneOaHuil.
. UccnenoBanue cBONCTB BBIHYK/ICHHBIX KOJIeOaHUM.

1

2

3

4. HabmroneHue pe3oHaHca.

5. CBOOOHBIC STIEKTPOMArHUTHBIE KOJICOaHUSI.

6. OcunmtorpaMmsl (3aBUCHMOCTH CHIIBI TOKA U HANIPSDKEHUS OT BPEMEHH) /TS 9JIEKTPOMArHUTHBIX KOJIEOaHHIA.

7. Pe3oHaHC npu Nocae10BaTEIbHOM COEUHEHUH PE3UCTOPA, KaTYIIKU MHAYKTUBHOCTH U KOHJEHCATOPA.

8. Mozenb TMHUM 3IEKTpoNepeayn.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomut

1. ccnenoBanue 3aBUCUMOCTHU TIepHO/Ia MalIbIX KOJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTHU U MacChl Ipy3a.

2. VlccnenoBaHue MEPEeMEHHOr0 TOKa B LIEMH U3 MOCIEI0BATEIBHO COeIMHEHHBIX KOHIEHCATOPa, KAaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanu4ecKue H 3JICKTPOMATHUTHBIEC BOJTHBI

MexaHuueckrue BOJIHBI, ycioBHsl pacnpocTpaHeHus. Ilepmon. CKoOpocTh pacnpoCTpaHE€HUs W JJMHA BOJHBL [lomepeuHble W MPOJOJBHBIE BOJIHBIL.
WNuTtepdepennus u nudpakuns MeXxaHU4ECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [’ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHUS M3JIy4EHUsS JIEKTPOMArHUTHBIX BOJH. B3ammuas opueHTtanus BektopoB [E, [1B, v B 35leKTpOMarHuTHOH BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE, MpeIoMIIeHHE, ospu3amus, tudpakuus, nareppepernns. CKopocTh AIEKTPOMArHUTHBIX BOJIH.

[Ikana 351eKTpOMarHuTHBIX BOJIH. [IpMeHeHe AIeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIBI paguocBs3u U TeneBuAcHUs. Paguonokamnus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHnueckue ycTpoHCTBa M NPAKTUYECKOE NMPUMEHEHHE: MY3BbIKaJIbHBIE MHCTPYMEHTHI, YJIbTPa3ByKOBas JAMArHOCTUKA B TEXHMKE M MEIULMHE, pajap,
paguonpuéMHUK, TEIEBU30D, aHTeHHa, TenaedoH, CBU-nieun.

Hemoncmpayuu

1. O6pa3oBaHue U pacIpOCTPAaHEHUE MONEPEUHBIX U TPOAOIBHBIX BOJIH.



2. KoneOmromieecst TeJNO Kak HCTOYHUK 3BYKA.

3. HaGnroienue oTpakeHus ¥ MPeIOMIICHNST MEXaHUUECKUX BOJIH.

4. Habmonenne natepdepeHiny u qudpakiini MEXaHHYECKUX BOJIH.

5. 3BYKOBOM pe30HAHC.

6. HabmroneHue cBsi3u rpOMKOCTH 3BYKA U BBICOTHI TOHA C aMIUIUTYIOM M YaCTOTOM KOJeOaHUM.

7. UccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KEHUE, MPEIOMIICHUE, OoJspu3alus, tudpakiuus, MHTeppepeHLus.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsMoIMHETHOE pacpOCTpaHEHUE CBETA B OAHOPOIHOM cpefie. JIyu cBeTa. TodeuHblid HCTOUHHK CBETA.

Otpaxkenue cBera. 3aKOHbBI OTpakeHus cBeta. [locTpoenne n300pakeHui B MJIOCKOM 3epKaJe.

[Ipenomiienne cBeta. 3akOHBI NIpEIOMIIEHUS cBeTa. AOCONIOTHBIN MT0Ka3zareib npeiaomieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpeaenbHblil yromn noiaHoro
BHYTPEHHETO OTPAKEHUS.

Jucnepcus cBeta. CrnoxkHbIi cocTaB 6enoro ceera. LIBer.

Cobuparoinue u pacceuBaromiue JUH3bL. ToHKas JuH3a. DOKYCHOE pAcCTOSHHME U ONTHYECKas cuila TOHKoWM nuH3bl. [locTpoenune uzoOpakeHUN B
COOMPAIOIINX U pacCenBarOMIMX JuH3ax. Dopmyrna TOHKOI JTUH3bI. Y BETUYEHUE, 1aBaeMOe JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. UaTepdepenius ceera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS HAOIIOIEHHSI MAKCHMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE
OT /IBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHHKOB.

Hudpaxus ceera. JludpakunonHas pemeérka. Y ciaoBue HaOM0ASHNS TJIaBHBIX MAKCUMYMOB IIPU MaJIEHUU MOHOXPOMAaTHYECKOT 0 CBETa Ha TU(PaKIIMOHHYIO
pEelIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoiicTBa U MpaKTUUYECKOe NMPUMEHEHHUE: 0UKH, Jyna, (poToanmnapar, MPOEKIUOHHBIN anmapar, MUKPOCKOII, TEIECKOTII, BOJIOKOHHAs! OINTHKA,
TU(ppaKLIUOHHAs peIIETKa, MOJIIPOU.

Hemoncmpayuu

1.I[IpssmonuHeiiHOE pacripocTpaHeHHEe, OTpaKeHHE U IpesoMiieHre ceeta. OnTruueckue mpruOopsl.

2.IlonHoe BHYTpeHHEE oTpaxkeHre. Moiesb CBETOBOAA.

3.UccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

4. Mopenu MUKPOCKOIIa, TEJIECKOIa.

5.Habmronenue natepdepeHum cBeTa.

6.Habmronenue nudpakuuu ceera.

7.HaOnroieHue qUucriepcuu CBETa.

8.ITosmyuenue crekTpa ¢ IOMOIIBIO IPU3MBI.

9.Ilonydyenue cnexTpa ¢ MOMOIIBI0 JUPPAKIIMTOHHON PEIIETKH.

10.HabnroneHue nossipu3amuu CBeTa.

Yuenuueckuii sxkcnepumenm, nadbopamopnvie padbomot



1. U3mepenue nokasaress MpeoMIICHUs CTEKIIA.

2. UccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

3. HaGnronenue aucnepcuu cBeTa.

PA3JIEJI 6. OCHOBBI CHHEIIMAJIbBHOM TEOPUH OTHOCUTEJBHOCTH

['paHuIpl TPUMEHUMOCTH KJIaccHyeckol MexaHuku. [locTynaTel crenuanbHON TEOPHUH OTHOCHUTENIBHOCTH: MHBApPUAHTHOCTH MOJYJIS CKOPOCTH CBETa B
BAKyyMe€, IPUHLMUIT OTHOCUTEIBHOCTH DWUH-IITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE UTHHBI.

DHeprusi U UMITYJIbC PEISTUBUCTCKOMN YaCTHUIIBI.

CBs13b Macchl ¢ PHEPTUEH U UMITYILCOM PEISTUBUCTCKON YaCTULIBI. DHEPTHs TOKOSI.

PA3JIEJ 7. KBAHTOBAS ®U3UKA

Tema 1. J1eMeHTbI KBAHTOBOM ONTHKH

®oronsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPTrUs U UMIYJILC POTOHA.

Otkpeitue u uccnenoBanue Gorodddexra. Onbitel A. I'. CroneroBa. 3akonsl dororddekra. YpaBHeHnue DinmreiHna mis porodrddexra. «KpacHas
rpanuna» ¢porodddekra.

Hasnenune ceera. Onbrtel [1. H. JIebenera.

XHUMHYECKOE IECTBHUE CBETA.

TexHu4YeCcKre yCTPOMCTBA U TPAKTUUYECKOE TPpUMEHEHUE: (DOTOAIEMEHT, (POTOIaTYMK, COTHEUHAst OaTapesi, CBETOIUO/I.

Hemoncmpayuu

1. ®otoaddeKT Ha YCTaHOBKE C IMHKOBOH MIIACTHHOM.

2. UccnenoBaHue 3akOHOB BHEIIHEro Gporoapdexra.

3. Ceeronuon.

4. ConneyHas 6arapes.

Tema 2. CTpoenne aToma

Monens aroma Tomcona. OnbiTel Pesepdopna mo paccesnuto [I-gacturn. [lmanerapuas monxens aroma. [loctymatel Bopa. U3nmydenue u moromnieHne
(hOTOHOB MpH TIEPEXOIE aTOMa C OJTHOTO YPOBHS YHEPTruu Ha Apyroi. Bunbl cnektpoB. CrieKTp ypOBHEM SHEPTHH aTOMa BOJOPO/IA.

BounHoBsie cBolicTBa yactull. Bosusl ne bpoinsa. KopnyckyispHO-BOJIHOBOM Tyanu3Mm.

CroHTaHHOE U BBIHYKJIEHHOE M3TyUeHHE.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: CTIEKTPAIbHBIIN aHaN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu

1. Monens oneita Pezepdopaa.

2. OnpeneneHue AIUHBI BOJIHBI JIa3epa.

3. HabmroneHnue nuHeH4aThIX CIEKTPOB U3ITyYEHHUSI.

4. Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomul



1. HabmoieHue MMHEHYaToro CeKTpa.

Tema 3. ATomMHOe s1APO

OKCIIepUMEHTHI, JOKa3bIBAIOIINE CII0KHOCTh cTpoeHus sapa. OTKkpeITHe paguoakTuBHOCTH. OnbIThl Pe3epdopaa 1o onpenesneHuto coctaBa paJuoak THBHOTO
n3nydenus. CBoiicTBa anbda-, 6era-, raMMa-u3iyueHus. BiausiHue paguoakTHBHOCTH Ha SKUBbIE OPIaHU3MBI.

OTtkpbITHE TPOTOHA M HeWTpoHa. HykimonHast monens sapa ['eitzenbepra—NlBanenko. 3apsy sapa. MaccoBoe uncio siapa. M30Tonsl.

Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydeHue. 3aKoH paJMOaKTUBHOIO paclaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

SAnepusiii peaktop. TepmosiaepHsiii cuaTe3. [Ipo0ieMbl 1 IEPCIIEKTUBHI SIEPHOM SHEPTeTUKU. DKOJIOTHUECKUE ACTIEKTHI SACPHON SHEPTEeTHKH.

DnemeHTapHble YacTUllbl. OTKPBITHE [TO3UTPOHA.

Metoab! HaOJIIOICHUSI U PETUCTPALIUH 3JI€MEHTapHBIX YacTHUL.

@dyHnaMeHTanbHbIE B3auMoecTBusA. EquHCTBO (hr3nyeckoit KapTUHBI MUpa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHUE: T03UMETp, Kamepa BuiibcoHa, sinepHblil peakTop, aToMHast 6oM0a.

Hemoncmpayuu

1. CuéTurK MOHU3HPYIOLIUX YACTHII.

Yuenuueckuit sxcnepumenm, nabopamopmusie pabomsut

1. UccnenoBanue TpeKOB YacTHUL] (110 TOTOBBIM (oTorpadusim).

PA3JIEJ 8. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU

Oransl pa3BUTHA acTpoHOMHUH. [IpuKIagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMMUH.

Bup 38é3nH0r0 HeGa. Co3Be3nus, sipKue 3BE3/bl, MJIAHEThI, UX BUIMMOE IBUKEHUE.

Conneunas cucrema.

Connue. ConHeyHas akTUBHOCTb. Mcrounuk sHepruu ConHua v 3BE€37. 3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. J(marpamma «CHEKTpajabHBIA Kilacc —
CBETHUMOCTb». 3BE3/1bI INTABHOM MOCIIE0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb) JIJIs 3BE3/] IJIaBHOM MOCIIe10BAaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NMPEACTABIECHUS O IPOUCXOXKACHUN U 3BoJolnu CoslHIA U 3BE3]1. DTambl KU3HU 3BE3I.

Mneunsiii [1yts — Hama ['anaxtuka. [lonoxxenue u nenxenue Connna B ['anaktuke. Tumnbl ranaktuk. Paguoranaktuku u kBasapbl. UEpHbIE IBIPHI B siipax
raJlakTHK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xa60:ma. Pa3beranue ranaktuk. Teopus bonbiioro B3psiBa. PennkToBoe n3nydeHue.

MacmtaOHas cTpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npobiaeMbl aCTpPOHOMUH.

Yuenuueckue naonwoenus

1. HabGmroneHust HEBOOPY)KEHHBIM TJIa30M C MCIIOJIb30BAaHHMEM KOMIIBIOTEPHBIX NPUIOKEHUN JUIsL ONpeAeseHHUs MOJOXKEeHHS HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be31s1 CEBEPHOIO MOITyIIapHs U SIPKUE 3BE3/BI.

2. Habnronenus B teneckon JIynsl, muaner, Mieanoro [TyTu.

OBOBIIAIOIIEE ITIOBTOPEHUE



Posib ¢pu3uKn ¥ aCTpOHOMHH B HKOHOMHYECKOH, TEXHOJIOTUYECKOM, COLIMANBHOM U 3THYECKOH chepax IesTeNbHOCTH YelIOBeKa; pojb U MECTO (DU3UKH U
aCTPOHOMMUH B COBPEMEHHOM HAYYHOM KapTHHE MUPA; pOJib (PU3NYIECKON Teopruur B (POPMUPOBAHUH MPEICTABICHHUH O (PU3NYECKON KapTUHE MUPA, MECTO (PU3NIECKOM
KapTUHBI MUPA B O0ILEM PsAZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTABICHUN O IPUPOJE.

MEXIPEIMETHBIE CBA3HU

N3yuenne kypca ¢pusnuku 6a3oBoro ypoBHs B 11 kiacce ocyuiecTBisieTcs ¢ y4ETOM COAEPIKATENIbHBIX MEXIPEAMETHBIX CBsI3€H ¢ KypcaMd MaTeMaTHKHU,
OMO0JIOTUH, XMMUH, Feorpaduu U TEXHOJIOTUH.

Mestcnpeomemnsle NOHAMUA, C6A3AHHDBIE C UZYUEHUEM MEM 0008 HAYYHO20 NOZHANHUA: SIBIICHUE, HAYYHBIH (aKT, TUIIOTE3a, PU3NUEcKas BeIMYUHA, 3aKOH,
Teopusi, HaOIIOACHNE, SKCIIEPUMEHT, MOJICTTUPOBAHHE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: penieHue CUCTEMbl YPaBHEHUH; TPUTOHOMETpUYECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHICHC, KOTAHI'€HC; OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO; BEKTOPBl U UX IMPOEKIMH HAa OCH KOOpPIHMHAT, CIOXKEHHE BEKTOPOB; IPOMU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIMH; MPU3HAKU MOJ00USI TPEYTOJIbHUKOB,
oIpeJiesIeHUe MIIOLIA U MIIOCKUX GUryp u o0bEMa Tel.

Buonozua: snekrpuueckue sSBICHUS B )KUBOH Ipupoje, KojaeOaTeabHble IBU)KEHUS B )KUBOM MpUpPOE, ONTUYECKHE SIBICHUS B )KUBOM MpUpoe, AeiicTBue
paZvalliy Ha JKUBBIE OPTaHU3MBI.

Xumun: CTpOCHUE aTOMOB M MOJIEKYJ, KpUCTANIMYECKask CTPYKTypa TBEPABIX Tell, MeXaHU3Mbl 00pa30BaHMs KPUCTANIMYECKON PEeIIETKH, CIIEKTpaJIbHbINA
aHaJIN3.

T'eozpaghus: marauTHBIE TIOMIOCA 3eMITH, 3aJI€)KW MAarHUTHBIX Py, POTOCHEMKA 36MHOI MMOBEPXHOCTH, TIPEACKa3aHUE 3EMIICTPICEHHIA.

Texnonocua: ITMHUM DIEKTPOIEpPENad, F'EHEPATOp IEPEMEHHOTO TOKA, JJIEKTPOABUIATENb, MHIYKIHOHHAs II€4Yb, pajgap, paguoNpUEMHMK, TEJIEBU30D,
anTeHHa, Tenedon, CBYU-neub, mpoeKIIMOHHBIN arapaT, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapest

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJJMETA «®U3UKA» HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHMUA (0a30BbIii YPOBEHbD)

OcBoeHue yqe6H0r0 npeamMeTa «Pu3mnka» Ha YPOBHE CpCAHETO 06mero O6pa30BaHI/I$I (6330BHI>1 ypOBeHb) JOJIDKHO obecneunBaTh AOCTHIKCHUC CIICAYIOIIUX
JIMYHOCTHBIX, MCTAITPCAMETHBIX U IPECAMCETHBIX O6pa3OBaTeJ'IbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

I'pasicoanckoe eocnumanue:

L4 C(I)OpMI/IpOBaHHOCTB Fpa)I(IlaHCKOﬁ IIO3UITHUH 06yqa101uer005{ KaK aKTUBHOI'O 1 OTBETCTBCHHOI'O 4YJICHA pOCCHﬁCKOFO 06H_[CCTBa;
¢ MPHUHATHC TPAAUITUOHHBIX 06H_[C‘{eJ'IOBe‘-ICCKI/IX FYMaHUCTHYCCKUX U NICMOKPATUUCCKUX HCHHOCTCﬁ;
® TOTOBHOCTH BCCTH COBMCCTHYHIO JACATCIBHOCTb B HHTEPCCAX T'pPaKAAHCKOI'O OGIJ.IGCTBa, Y4aCTBOBAaTh B CaMOYIPABJICHUU B MIKOJIC U JCTCKO-
IOHOHMICCKUX OPraHU3alugax;
® YMCHHC BSaHMOﬂeﬁCTBOBaTL C CoquaJIbHBIMU HHCTUTYTaMH B COOTBETCTBUH C UX q)yHKHI/ISIMI/I 1 Ha3HAYCHUECM,
® TOTOBHOCTH K FyMaHHTapHOﬁ u BOHOHTépCKOﬁ ACATCIIBHOCTH.
Hampuomuuecxoe eocnumanue:



¢ chOpPMHPOBAHHOCTh POCCUMCKOM TPaKTAHCKON MICHTHYHOCTH, MATPUOTU3MA;

® [IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CUMBOJIaM; JOCTH)KEHUSAM POCCUNCKUX YUEHBIX B 00JIaCTH (PU3MKH U TEXHUKE.
/Jlyxoeno-upascmeennoe eocnumanue:

e chopMHpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TTOBEICHUS;

® CIOCOOHOCTh OLCHUBATh CUTYallUIO U MIPUHUMATL OCO3HAHHBIC PCIICHHA, OPUCHTHPYACH HAa MOPAaJIbHO-HPABCTBCHHBIC HOPMbBI U LICHHOCTH, B TOM
YHUCJIC B ACATCIBbHOCTHU y‘IéHOI‘O;

® OCO3HaHME JMYHOI'O BKJIa/a B IOCTPOEHUE YCTOHYHUBOTO OyyIIero.
Icmemuueckoe gocnumanue:
® HCTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsi SCTETUKY HAYYHOTO TBOPUYECTBA, MPUCYILETro (PHU3NIECKOHN HayKe.
Tpyooeoe socnumanue:
® UHTEpEC K Pa3InYHBIM cepaM nIpoPecCHOHATHLHOMN A TeTBbHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PU3UKON U TEXHUKOM, YMEHHE COBEPIIIaTh OCO3ZHAHHBIN
BBIOOp Oymymiei mpoeccuu u pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIAHbI;
® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH (PU3MKH HA MPOTSKEHUU BCEH KU3HMU.
Konocuueckoe éocnumanue:
e c(hOPMHUPOBAHHOCTD HKOJIOTHUECKON KYJIBTYPBI, OCO3HAHKE TI00ATFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIIeM;
e [UIAHUPOBAHHE U OCYLIECTBIICHHUE ACUCTBUI B OKPYKAIOLIEH Cpe/ie Ha OCHOBE 3HAHUS 1T YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA;
® pacUIMpPEHHE OTbITA ACATEIHHOCTH YKOJOTHUECKOW HAIPABICHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUH 110 (PU3UKE.
Ilennocmu nayunoz2o nosnanua:
e c(hOPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UIECKON HAYKH;

® (OCO3HaHHMC IECHHOCTHU HaquOfI ACATCIIBHOCTH, TOTOBHOCTH B HPOLCCCE HUIYUCHUA (1)I/IBI/IKI/I OCYHICCTBJIATE NPOCKTHYIO M HCCICIOBATCIIBCKYIO
ACATCIIBHOCTb NHAUBUAYAJIBHO U B I'PYIIIIC.

B nporecce noctuxkeHNs TMYHOCTHBIX PE3YJIbTATOB OCBOEHHSI TPOrPaMMBbI CPEIHEro 00111ero oopa3zoBanus Mo (Gu3nke y o0y4yaromuxcsi COBEpIIEHCTBYETCS
HMOLMOHAIbHBIM HHTEIJUIEKT, MPEANOJIaralouifi coOpMHUPOBAHHOCTD:
®  CaAMOCO3HAHUA, BKIIIOYAIOIIEr0 CHOCOOHOCTh IOHMMAaTh CBOE SMOLMOHAIBHOE COCTOSIHME, BHJETh HAlpaBJICHUS DPAa3BUTHUA COOCTBEHHOMN
AMOLIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;

® camopezyiupoearus, BKIOYAOIETO CAMOKOHTPOJIb, YMCHHUEC IIPUHUMATL OTBCTCTBCHHOCTH 34 CBOE IIOBCIACHHUC, CIIOCOOHOCTh AallTUPOBATHCA K
SMONHNOHAJIBHBIM U3MCHCHUAM U IIPOSABIIATH FI/I6KOCTB, OBITH OTKPBITHIM HOBOMY;,

L eﬁympeHHeﬁ momueayuu, BKJ'II-O'—IaIOH_[eI\/'I CTPEMIICHUE K JOCTUKCHHIO LCJIN U YCIIEXY, ONTUMU3M, MHUIITUATUBHOCTH, YMCHHUEC )ICP'ICTBOBaTL, nucxonasa U3
CBOUX BOSMO)KHOCTGI\/'I;

® Sunamuu, BKIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATh €0 IIPHU OCYILECTBICHUH OOLIEHHS, CIIOCOOHOCTb
K COUYBCTBUIO U CONEPEKUBAHUIO;

®  COYUANbHBIX HABLIKOG, BKIOYAIOUINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS C JPYTUMHU JIIOJbMH, 3a00TUTHCS, IPOSBIATh HHTEPEC U Pa3peliaTh
KOH(JIUKTBI.

METANPEIMETHBIE PE3YJIbTATBI



YHuBepcanbHbIe IO3HABATEIbHbIE 1eCTBUA

Baszoevie nozuueckue oeiicmeun:

CaMOCTOSITENIbHO (JOPMYIUPOBATH U aKTyaJIU3UPOBAThH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpPENENATh UEIHU ACSITEIbHOCTH, 33/1aBaTh IAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabaThIBaTh IUIaH peIIeHUs MPOOIEMbI ¢ YIETOM aHAIN3a UMEIOIINXCA MaTepHAIbHBIX U HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTB KOPPEKTUBBI B IEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATh PUCKU IIOCIIEICTBUN 1EATEIbHOCTH;
KOOPJMHHUPOBATh U BBIIOJIHATH padOTy B YCIOBUSAX PEaIbHOr0, BUPTYAIbHOI'O U KOMOMHUPOBAHHOIO B3aUMOCUCTBHUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEIICHUH )KU3HEHHBIX POOIIEM.

ba3zoevie uccneoosamenvckue oeicmeus:

BJIAJICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOYEBBIMH MTOHATUAMHU U MeTOAaMU (GU3NYECKOI HayKH;

BJIAJ€Th HAaBbIKAMHU Y4YEOHO-HCCIIEOBATENLCKOM M TMPOEKTHOM JAeATeNbHOCTH B 007acTH  (DU3MKM; CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METO/I0B pelIeHuUs 331a4 (PU3MUECKOro CoAepKaHUs, IPUMEHEHHUIO PAa3JIMUYHbIX METOJIOB [TO3HAHHUS;

BJIAJICTh BUAAMHU JIEATEILHOCTH IO MOJYYCHUIO HOBOTO 3HAHHS, €r0 MHTEPIPETALNHU, MPeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX
CUTYalUsAX, B TOM YHCJE [IPU CO3/1aHUU Y4EOHBIX IPOEKTOB B 00JaCTH (PU3UKU;

BBISIBJIATH IPUUUHHO-CIICICTBEHHBIE CBSA3U U aKTYaJIM3UPOBATH 3a/1a4y, BbIIBUTaTh TUIOTE3Y €€ peIIeHus, HaXOAUTh apryMEHTHI [UIs 10Ka3aTeJIbCTBA
CBOUX YTBEPXKJIEHHH, 3a71aBaTh apaMeTpbl U KPUTEPUU PEILICHUS;

AQHAIM3UPOBATH MTOJIYYE€HHBIE B XO/I€ PELLICHUS 3a/1a4H PE3yJIbTaThl, KPUTUYECKU OLIEHUBATh UX JJOCTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a]jaull B 00pa30BaTENbHOM 1€ATEIbHOCTH, B TOM UUCIIE [IPU U3YUYECHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIbIT;

YMETb NIEPEHOCUTh 3HaHUS MO (PU3MKE B IPAKTUUECKYIO 001aCTh KUZHEACITENbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBI/IBUTaTh HOBBIE UJIEH, NIPEAJIaraTh OPUTMHAIIBHBIE TOJIXO0/Ibl U PELICHUS; CTABUTh IPOOJIEMBI U 3ajauu, I0IYCKAIOIINE AIbTePHATUBHBIE PEILICHUSI.

Paooma c ungpopmayueii:

BJIAACTh HABBIKaAMU ITOJTYUYCHUSA I/IH(i)OpMaHHI/I (i)I/I?;I/I‘-IeCKOFO COJACPpIKaHNA U3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOATCIIBHO OCYHICCTBIIATH IOHUCK,
aHaJIN3, CUCTEMATH3ALUI0 M MHTEPIPETALMI0 HHPOPMAIIUU Pa3InYHbIX BUJIOB U (JOPM MPEICTABICHUS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BATh CPeACTBA MHGOPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHH B PEIIEHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPTraHU3aI[MOHHBIX
3a/a4 ¢ coONIo/IeHneM TpeOOBaHUN IPTOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, PecypcocOepeKeH sl, MPABOBBIX M ATHUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOW 0€30MacCHOCTH;

CO3/aBaTh TEKCThI (PU3MYECKOTO COJEPKAHUS B PA3NUYHBIX (opMaTax C yuéToM HazHa4YeHHs WH(OpPMALMK W IENEeBOH ayAUTOPHUH, BHIOMpAS
ONTUMAJIEHYIO (POPMY IIPENICTABICHUS U BU3YyalIU3aIUH. .



YHnBepca.m,HLle KOMMYHHUKATUBHbIC JeHCTBUA

Obwenue:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU JESTEIbHOCTH;
pacro3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUUHO U3JIAaraTh CBOIO TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB.

Coemecmnasn oesmenbHOCmb .

MOHUMATh U UCMOJIb30BaTh MPEUMYILIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOTHI,

BbIOMpATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBUIA ¢ y4ETOM OOLINX HHTEPECOB M BO3MOXKHOCTEH KaXKIOTr0 WieHa KOJIJIEKTUBA;

MIPUHUMATh LEJIA COBMECTHOW JEATEIBbHOCTH, OPTaHU30BbIBATh U KOOPJAMHHUPOBATH AEHUCTBHUSA IO €€ JOCTHUKEHUIO: COCTABJIAThH IUIAH JICUCTBU,
pacrpeaenaTb poyiv ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIICHMBATh KAUeCTBO CBOETO BKJIAJa U KAXKIOT0 yYaCTHUKA KOMaHbl B OOIIHI pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeasiaraTh HOBBIE POEKTHI, OLEHUBATh UJIEH C MO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATErMUECKOE MOBEICHUE B PA3IUYHBIX CUTYAILIUSIX, POSBISTH TBOPUECTBO U BOOOpakeHUe, ObITh HHUIIUATUBHBIM.

YHuBepcaiabHble peryJsiTUBHbIE AelicTBUS

Camoopzanumuu}l:

CaMOCTOSITENILHO OCYIIECTBIISATh I03HABATEIbHYIO A€ATEIBHOCTD B 007aCTH (PU3NKU U aCTPOHOMUH, BBISIBIISATH IPOOJIEMBI, CTABUTH U (HOPMYJINPOBATH
COOCTBEHHBIC 3a7a4H;

CaMOCTOSITENIbHO COCTABIIATH TJIaH PEIICHUS PACYETHBIX U KAUeCTBEHHBIX 3a/1a4, IJIAH BBITIOJHEHUS MPAKTUYECKONW pabOTHI ¢ YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U TIPEANIOYTCHHI;

JaBaThb OICHKY HOBBIM CUTYAIlUAM;

pacumpsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh Ha ce0st OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO U TMPOSIBICHUIO APYAUIMH B 00JACTH (PU3UKU, TOCTOSHHO MOBBIIIATh CBOM OOPa30BATENbHBIM U KYJIbTYpPHBIH
YPOBEHb.

Camokonmpono:

JIaBaTh OLIEHKY HOBBIM CUTYAallMsIM, BHOCUTh KOPPEKTHUBBI B IESITEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIa/IeTh HaBBIKAMHU I103HABATEJIbHON peQIieKCMM KaK OCO3HAHMSI COBEPIIAEMBIX NEHCTBUII M MBICIMTENBHBIX IMPOLECCOB, UX PE3yJIbTaTOB U
OCHOBaHUM; UCIOJIB30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;

YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTBI APYIUX [IPU aHAIU3€ PE3YJIBTATOB IEATEIbHOCTH.

Ilpunamue ceéa u opyzux:

IpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;
IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.



INPEJIMETHBIE PE3YJIBTATDBI

10 KUIACC

B npornecce n3ydyenus kypca ¢pusuku 6a3oBoro ypoBHs B 10 kinacce y4eHUK HAYIUTCS:

JIEMOHCTPUPOBATh Ha IPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUM COBPEMEHHOM HAyYHOH KapTHUHBI MUPA, B pa3BUTHHU COBPEMEHHON TEXHU KU
Y TEXHOJIOTUM, B IPAKTUYECKOU NEATEIbHOCTH JIFOJIEH;

YUUTBIBATh TPAHHIIBI IPUMEHEHHS U3YYEHHBIX (DU3MYECKHX MOJIENIeH: MaTepualbHasl TOUuKa, MHEpPLIUAIbHAs CUCTEMa OTCUETa, aOCOIMIOTHO TBEPIOE
TEJIO, UACATBHBIN ra3; MOJAEIN CTPOSHHS ra30B, KUIKOCTEH U TBEPABIX TEN, TOUCUHBIN SJCKTPUUECKUN 3apsil IPU peleHu: (PU3NYecKuX 3a1a4;
pacrio3HaBaTh (pu3nueckue sBiICHHs (IIPOLEcChl) U OOBICHATh UX HA OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BEIIIECTBA U IEKTPOJUHAMUKN: PABHOMEPHOE Y PABHOYCKOPEHHOE IIPSIMOJIMHEIHOE ABMKEHHE, CBOOOAHOE Na/IeHUE Tel, ABUKEHHE 110 OKPYKHOCTH,
WHEpIMs, B3auMo/ieiicTBre Tei; TudQy3us, OpOyHOBCKOE ABIKEHHE, CTPOSHHE )KUIKOCTEH M TBEPBIX TEJl, U3MEHEHHE 00BhEMa TeJl TPH HarpeBaHUU
(oxJaKJeHun), TEIJIOBOE pPAaBHOBECUE, HCIApEHME, KOHJAEHCAlMs, IJIaBJI€HHE, KPUCTAJUIM3aLus, KUIEHHE, BJIAXXKHOCTb BO3[yXa, IMOBBILICHHUE
JIaBJICHUs Ta3a IPU €ro HAarpeBaHWU B 3aKPBITOM COCYZAE, CBS3b MEXKIYy IapaMeTpaMu COCTOSIHMS Ta3a B HM30IPOLECCax; JJIEKTpHU3auus Tell,
B3aMMOJEHCTBHE 3apsA10B, JIEKTPUUYECKAs IPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JEMCTBUS TOKA;

OIMCBHIBATH MEXAHUYECKOE JIBUKECHUE, MCIIONB3Ysl (U3NYECKHE BEIMYUHBI: KOOPAWHATA, MyTh, IEpEMEIIEHHE, CKOPOCTh, YCKOPEHHE, Macca Tela,
CHJIa, UMITYJIbC TeJa, KHHETUYeCKast JHEPTUs, TOTEHIIHANIbHAS SHEPT U, MEXaHW4YecKas paboTa, MEXaHMYECKasi MOIIHOCTD; P OTMIMCAHUH TIPABHIEHO
TPAaKTOBaTh (PU3UUECKUN CMBICI MCIIOJIBb3YEMbIX BEJIMUUH, UX 0003HAUEHUS M €IMHUIIbI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOILNE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTMMHU BETUYUHAMU;

OIKCHIBATh M3YUYECHHBIEC TEIJIOBbIE CBOMCTBA TEJ U TEIUIOBBIE SIBJIECHUS, UCHOJb3Ysd (U3NYECKUE BEJIMUYMHBI: JaBlIeHUE ra3a, TeMIeparypa, CpeaHss
KMHETUYECKasi SHEPIusl XaOTUUECKOTO JIBUKEHUS MOJIEKYJI, CPEIHEKBAaIpaTUUHAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTHS,
pabora rasa, ko3((pUIHEHT MOJIE3HOTr0 AEMCTBUSI TEIJIOBOTO ABUTATENS; IPU OMMCAHUU MTPaBUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCTIOIb3YEMbIX
BEJIMYMH, UX 0003HAYCHUS U €TUHMIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYMHY C APYTUMH BETHUYUHAM;

ONMCHIBATh M3YYEHHBIE 3JIEKTPUUYECKHE CBOWCTBA BELIECTBA, 3JEKTPUUECKHE SIBICHHUS (IIPOLECCHI) U AIEKTPUUYECKYIO MPOBOJUMOCTD Pa3IMYHbBIX
Cpell, UCIOJb3Ys (PU3NUECKHE BETMUUHBI: AIEKTPUUECKUI 3apsi]l, HIEKTPUUIECKOe 0Je, HalpsHDKEHHOCTh MOJIs, MOTEHIIHA, Pa3HOCTh NOTEHIIUANOB,
CUJIa TOKa, AJIEKTPUYECKOE HampshKeHHUe, eKTpudeckoe conporupienue, J/1C, pabora Toka; Ipyu ONKUCAHUU NMPABUIBHO TPAKTOBATh (PU3NUYECKUN
CMBICJI UCTIOJIb3YEMBIX BEJIMYMH, X 0003HAYCHMS U €IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE JAaHHYIO (M3UYECKYI0 BEIMYUHY C APYTUMHU
BEJIMYUHAMU;

aHATM3UPOBATh (PU3UUECKUE MIPOLIECCHI U SIBICHUS, UCIIONIB3Ys (PU3NUECKUE 3aKOHBI M MPUHIIUIIBL: 3aKOH BceMupHoro tarorenus, I, I u Il 3akonb
HproTOHA, 3aKOH COXpaHEHUs MEXaHMUYECKON 3HEPIHM, 3aKOH COXPAHEHMsI MMITYJbCa, NMPUHIUI CYNEPIO3ULUU CWJI, NPUHLIMII PaBHOIPABUSA
MHEPLUUAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISPHO-KMHETHUYECKYIO TEOPHIO CTPOEHHUs BEIECTBA, I'a30BBIE 3aKOHBI, CBS3b CPEAHEN KWHETHYECKOU
HHEPTUU TEIUIOBOTO JIBWKEHUS MOJIEKYII C aOCOIIOTHOM TeMIlepaTypoi, MepBbIi 3aKOH TEPMOJMHAMUKHN; 3aKOH COXPAaHEHHUS SJIEKTPUUECKOT0 3apsia,
3akoH Kynona, 3akoH Oma, 3aKOHBI ITOCJIEI0BATEIBHOIO U MAPAJUIEIBHOIO COETMHEHUS IPOBOJHUKOB, 3aKOH Jkoyiss—JIenna; npu 3ToM pa3nnyaTth
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA, €r0 MaTEMAaTUUYECKOE BBHIPAXKEHUE U YCIIOBHS (I'paHMIIbI, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIEC MPUHIMUIIBI AEMCTBUS MAlIMH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCJIOBUS MX OE30MACHOTO HCIIOJIb30BAHUS B
IMOBCEAHEBHOM XKU3HU;



BBINOJIHATH KCIIEPUMEHTBI 10 UCCIIEOBAaHUIO (DU3NYECKUX SIBJIEHUH U MTPOLECCOB C UCIIOIb30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI: IIPU ITOM
dbopmyaupoBaTh MPoodIIeMy/3a/1auy U TUHIIOTE3Y YIEOHOT0 SKCIIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO 000PYI0BaHUS; IPOBOIUTH OTIBIT
U GOpPMYIMPOBAThH BHIBOJIBI,

OCYILECTBIIATh NPSAMbIE U KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEJIUYMH; IPU 3TOM BBIOMpPATh ONTHUMAJIbHBIN CIIOCOO M3MEPEHUs U MCIIOJIb30BaTh
MU3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHNH;

UCCIIEI0BaTh 3aBUCUMOCTH MEXIy (U3NYECKMMHU BEIMYMHAMM C MCIIOJb30BAaHMEM IPSMBIX U3MEPEHUIl: MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKCUpoBaTh pe3yabTAThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUAE Tabmul M rpadUKoB, AenaTh BHIBOJABI 10 pe3yJbTaTaM
UCCIIEIOBAHMSI;

coOuoiaTh IpaBuiaa 0E30IaCHOTO TPyZAa NpH IPOBEAECHUHU HCCIEAOBAaHUI B pamMkKax y4eOHOIO 3KCIEpUMEHTa, y4eOHO-HCCIIEOBaTENIbCKOM U
IPOEKTHOH JIeATEIbHOCTH C UCIIOIb30BAHUEM U3MEPUTENIBHBIX YCTPOICTB U J1AOOPaTOPHOI0 000PYJ0BAHUS;

pemaTh pacuéTHBIE 33/1a4M C SBHO 3a/laHHON (DPM3NYECKON MOEIBIO, HCIIONb3Ys (PH3MUECKUe 3aKOHBI M MPHHIUIIBI, HA OCHOBE aHaJN3a YCIOBUS
3a1a4n BBIOMpATh (PU3HUYECKYIO MOJEIb, BHIACIATh (PU3UUYECKHE BETUYMHBI U (POPMYIIBI, HEOOXOAUMBIE JUIsl €€ pelIeHus, TPOBOAUTH Pacu€Thl U
OLIEHUBATh PEAIbHOCTh MOJIy4€HHOI'O 3Ha4eHUs (PU3MUECKON BETUUUHBI;

pelaTth KayeCTBEHHbIE 3aJauyu: BBICTpaMBaTh JIOTUYECKH HEIMPOTUBOPEUMBYIO LIEMIOYKY PpACCYKIEHUH C ONOpPOM HAa H3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUECKUE SBICHUS;

UCIIOJIb30BaTh MPU PEHIEHUU Yy4eOHBIX 3a/lay COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH AJIS MOMCKA, CTPYKTYPHUPOBAHMS, UHTEPIPETALMH U
IpeCcTaBIeHNs yueOHOM U HayYHO-TIOMYJISIpHON MH(POPMALIUK, ITOJIyYeHHON U3 pa3IMYHbIX HCTOYHUKOB; KPUTUYECKU aHAJIU3UPOBATh MOJIYyYaeMYIO
uH(pOpMaLIHIO;

IPUBOAUTH MIPUMEPHI BKJIA/1a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE IPOLIECCOB OKPYKAIOIIEr0 MUpa, B
pa3sBUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (M3MKE B MOBCEJAHEBHOM XKM3HM JJIsi oOecriedeHHs] Oe301acHOCTH MpU OOpallleHuu ¢ mpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUIl COXPAaHEHMsI 3J0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOT0 TMOBEIEHUS B OKpYXKarollei cpene;

paboTaTh B TPYyMIE C BBHIIOJHEHUEM PA3JIMYHBIX COLUANbHBIX POJIEH, IUIAaHUPOBATh PabOTy I'PYIIIbI, PAlMOHAIBLHO PACHpPENENATh 00sI3aHHOCTU U
IUIAHUPOBATh JI€ATENbHOCTh B HECTAHJAPTHBIX CUTYyallMsIX, aJE€KBAaTHO OICHUBATh BKJAJ KaXJOT0 M3 YYAaCTHUKOB TPYIIBI B pELICHHUE
paccMaTpuBaeMOi POOIIEMBI.

11 KJIACC

B npornecce u3ydyenus kypca Gpusuku 6a3oBoro ypoBHs B 11 kinacce y4eHUK HAYIUTCS:

JIEMOHCTPHPOBATh HAa IPUMEPAX POJIb U MECTO (GU3UKU B (HOPMUPOBAHUH COBPEMEHHON HAyYHOUN KapTHHBI MUPA, B PAa3BUTUU COBPEMEHHOU TEXHUKH
Y TEXHOJIOTUM, B MPAKTHUECKOU JIEATETLHOCTH JIFOJICH, IIETTOCTHOCTD U €IMHCTBO (PM3MYECKON KapTHHBI MUPA;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYEHHBIX (PU3UYECKUX MOJENeN: TOYCUHBIN AJIEKTPUYECKUI 3apsf, JTyd CBeTa, TOUCYHBIH MCTOYHHUK CBETA,
sJIepHas MOJIETb aTOMa, HYKJIOHHAsI MOJIENTb aTOMHOTO Si/Ipa MPU pelieHud PU3NIeCcKuX 3a/1ay;

pacno3HaBaTh (U3UYECKUE SBICHUS (MPOIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB AJICKTPOJIMHAMHUKH W KBAaHTOBOUM (DM3UKU: B3aUMOJICHCTBHE
MarHuTOB, AJICKTPOMArHUTHASI MHIYKITUS, TEUCTBUE MAaTHUTHOTO TIOJIsI HA MPOBOIHUK C TOKOM U JIBFDKYIITUICS 3apsijl, 2JIEKTPOMarHUTHBIE KOJIeO aHUS
¥ BOJIHBI, IPSMOJIMHENHOE pacIpOCTpaHEHHE CBETa, OTpaKeHHUE, MpeloMiieHue, naTepdepeHius, TudpaKkiIus U MoIspru3anus CBeTa, AUCIICPCH
cBeta; (horodnekTpuueckuit 3pdext (hoTodrddexr), cBeTOBOE AaBICHNE, BOSHUKHOBEHHE JTUHEHYATOrO CIIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAS U
MCKYCCTBEHHAs paJIuOaKTUBHOCTb;



OINUCBIBATh M3YyUEHHbIC CBOMCTBA BELIECTBA (AJIEKTPUUYECKHE, MAarHUTHBIC, ONTHUYECKUE M 3JIEKTPOMArHUTHBIC SBJIECHUS (TPOLIECCHI), UCIOIb3YS
(Gu3nyeckre BEIMUMHBL: JEKTPUUECKUN 3apsi, CUJIa TOKA, SJEKTPUUECKOE HaNpsKEHUE, HIEKTPUUECKOE COMPOTUBIICHHUE, PA3HOCTh MOTEHIMAJIOB,
O/1C, paboTa ToKa, MHAYKIMS MAarHUTHOTO NOJIs, cuita Amnepa, cuia JlopeHna, MHIYKTUBHOCTD KaTYIIKU, JHEPTUS AJIEKTPUIECKOTO M MArHUTHOTO
HOJIeH, IepHoA U YacToTa KoJieOaHUi B KoJeOaTeIbHOM KOHTYpE, 3aps]] U CHJIa TOKa B IIPOLECCe FapMOHMUYECKUX JIEKTPOMAarHUTHBIX KOJICOaHUH,
(oKycHOE paccTOsIHHME M ONTHYecKas CWIa JIMH3bI, IPU ONMUCAHWU TPABHIBHO TPAKTOBATh (PU3UUYECKUN CMBICT HCHOJIB3YEMBIX BEIUYMH, WX
0003HAUEHMSI U €IMHUIIBI; YKa3bIBaTh (DOPMYJIbl, CBS3bIBAIOLINE JAaHHYIO (PU3UYECKYIO BEIMUUHY C IPYTMMHU BEIIMYMHAMY;

OTKCHIBATh M3YYEHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCH, UCTIONB3Ys (PHU3UUECKUE BETMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JAJMHA BOJIHBI U
4acToTa CBETA, SHEPIHsl U UMITYJIbC (POTOHA, IEPUO/ IT0JIypaciiaa, SHEprisl CBsI3U aTOMHBIX s/1€p; IIPU ONMCAaHUU ITPABUIILHO TPAKTOBATh (PU3NYECKUNA
CMBICJI UCTIOIB3yEMBIX BEIMYMH, MX 0003HAYCHHS W €IWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOUINE JAHHYIO (PH3UYECKYIO BETUYUHY C APYTUMH
BEJIMYMHAMU, BBIYUCIISITh 3HAYEHUE (PU3MUECKON BEIUYMHBI;

aHATM3UPOBaTh (PpU3MUYECKHE MPOIECCHl U SIBICHUS, UCHONB3Yysd (U3NUYECKHUE 3aKOHBI U MPUHIMIIBI: 3aKOH 3JEKTPOMArHUTHOW WMHAYKIMH, 3aKOH
NPSMOJIMHEHHOTO PacCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJOMIICHHUSI CBETa; ypaBHeHHE DiHITElHA it GoTorddexra,
3aKOH COXPAHEHMsI DHEPIHH, 3aKOH COXPAHEHMsI MMITYJIbCA, 3aKOH COXPAHEHUS IEKTPUYECKOrO 3apslla, 3aKOH COXPAHEHMs MACCOBOIO 4HMCIa,
noctynarsl bopa, 3aK0oH paJinOaKTHBHOTO paclaja; MpH 3TOM Pa3IMdaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE H
ycioBus (TpaHUIIbl, 00JIACTH) IPUMEHUMOCTH;

OIPEEIIATh HAIIPABJIEHUE BEKTOPA MHAYKIIMHA MAarHUTHOTO MOJIs IPOBOJIHUKA C TOKOM, CUJIbI AMIiepa U cuiibl JlopeHna;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TUNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBITOJIHATH SKCTIEPUMEHTHI IO HCCIIEIOBAHUIO (PU3NYECKUX SIBICHUI H MPOIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIl: IPH 3TOM
dbopmynupoBaTh mpodieMy/3a1ady U THIIOTE3Y Y4eOHOT0 SKCIIEPUMEHTA; COOUPATh YCTAHOBKY U3 MPENIOKEHHOTO 000PYA0BaHUS; TPOBOIUTH OTBIT
U GOpMYJIHPOBaTh BHIBOJIBI,

OCYIIECTBIISITh MpPsIMbIE U KOCBEHHBbIE M3MepEeHUs (PU3MUECKUX BEIMYMH; IIPU 3TOM BBIOMPATH ONTHUMAJBHBIM CIIOCOO U3MEPEHMsI M MCIIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN NU3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH C MCIIOJIb30BAaHUEM IPSIMBIX M3MEPEHUN: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3ysbTaThl HOJYYEHHOM 3aBUCUMOCTH (PM3MUECKUX BEIMYHMH B BUJEe TaOIHIl U TpadUKOB, 1€1aTh BBIBOBI 110 pe3yabTaTaM HCCiel0BaHMs;
coOnroaarh mpaBwia 0€30MIaCHOrO TpyAa HpPHU MPOBEICHUH HCCIEIOBAaHUI B paMKax y4yeOHOIro 3KCIEPHUMEHTa, y4eOHO-MCCIIEI0BaTENbCKOW U
IPOEKTHOH JIeATEIbHOCTH C UCTOIb30BAHUEM U3MEPUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYI0BAHUS;

pemarh pacué€THbIE 3a/layil C SIBHO 33JaHHOM (PM3MUYECKON MOJENblo, UCTONb3ysd (PU3NYecKre 3aKOHBI U MPHUHIIMIIBI; HA OCHOBE aHallM3a YCIIOBUS
3a/1a4 BbIOMpaTh (U3MYECKYI0 MOJENb, BBIAEIATh (PU3MUECKHE BEJIUYUHBI U (POPMYJIbl, HEOOXOAUMBIE AJis €€ pelIeHUs], TPOBOJUTh PacuéThl U
OLIEHUBATh PEAIbHOCTH MMOJyYEHHOTO 3HaU€HUS (PU3UUECKON BETMYMHBI;

pemaTh KayeCTBEHHBIE 3a/ay: BBICTPAMBaTh JIOTMYECKH HENPOTHBOPEUYHMBYIO LIEMOUYKY pACCYKIEHUI € ONMOpoHM Ha HU3YYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIIOJIb30BaTh MPHU PEHICHUH Yy4eOHBIX 3a/lay COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJOTHH JUIS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U
npeJcTaBiIeHns yueOHOM U HayYHO-TIOMYJISIpHON MH(POPMAaIIKK, TOJIyYeHHON U3 Pa3IMYHbIX MCTOYHUKOB; KPUTHUECKH aHATU3UPOBATH MOIY4aeMyIo
uH(pOpMaILIHIO;

OOBSICHATB IPUHLIUIIBI JCHCTBUS MAILIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB; Pa3InyaTh yCIOBHS UX O€30MIaCHOI0 UCTIOIb30BaHUS B TOBCEHEBHOM
KU3HU;

IPUBOAUTH NMPUMEPHI BKJIA/la POCCUNCKUX U 3apyO€KHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPY)KAIOLIET0 MUPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTUN;



® HCIOJIb30BaTh TEOPETHYECKHE 3HAHUS MO (U3MKE B MOBCEAHEBHOM XKM3HM I obOecrieueHus Oe30mMacHOCTH NpHU OOpalieHuH ¢ MpuboopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUISI COXPAaHEHHSI 3I0POBhS U COOITIOICHHUS HOPM SKOJIOTUIECKOTO TTOBE/ICHUS B OKPYXKAOIIEH cpene;

e paboTaTh B TPYIIE C BHIMIOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, IUIAHUPOBATh pabOTy rPYIIbI, PAllHOHAIBHO pacIpeneisaTh 00I3aHHOCTH U
IUIAHUPOBATh JESATEIBbHOCTh B HECTAHIAPTHBIX CHUTYAIMSIX, aJleKBaTHO OICHWBATh BKJIAJ KaKIOrO M3 YYaCTHUKOB TpPYMIBI B pEIICHUE

paccMaTpuBaeMoi MpoOIEMBbI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 kaacc (68 yacos)

Temarudeckunii
0JI0K, TeMa

OcHoOBHOE co/lep:KaHue

OcHoBHBIE BU/ABI eSITEIbHOCTH YYAIMXCH (HA YPOBHE Y4eOHBIX el CTBHII)

Pazpgen 1. ®usuka u M

€TO/Ibl HAYYHOT0 NMo3HAHMA (2 1)

Du3uKa U MeToAbl
HAY4YHOTI'0
no3Hanms (2 4)

®usnka — Hayka o npupoge. Hayunsie metonsl
ITO3HAHUS OKPYXKaIOILEro MHpa. Pons
JKCIIEPUMEHTA M TEOPUHU B IIPOLECCE ITO3HAHUSA
IpUPOIBI. DKCIIEPUMEHT B (PH3HKE.
MogenupoBanue  (u3MYECKMX ~ SABICHUH U
npoueccoB. Hayunble runores3sl. @usnueckue
3aKOHBI W TeopuM. ['paHUIBI NPUMEHUMOCTU
¢uznueckux 3aKkoHOB. [IpuHIIUIT COOTBETCTBUS.
Porp u wMecto ¢usuku B (OPMHPOBAHUU
COBPEMEHHOM Hay4YHOU KapTUHBI MHpA,
B IIPAKTUYECKON AESITEIbHOCTHU JIOACH

Pabora B rpyrre rmo noAroToBKe KOPOTKUX COOOIIEHUN O POJIH U MecTe PU3UKU
B [IPAKTUYECKOHN JESATEIbHOCTH JIIOIEH.
OcBoeH1Ee OCHOBHBIX MPUEMOB PadOTHI ¢ U(poBoit Taboparopueii o puszmnke

Pa3znen 2. Mexanuka (18 u)

Kunemaruka (5 4)

Mexannueckoe — aBumkeHHe.  OTHOCHTEIBHOCTH
MEXaHW4YeCKoro JBwkeHHs. Cucrema OTCYETA.
Tpaexropus.

[Tepememienne, CKopocTb (CpedHsisl CKOPOCTb,

MT'HOBEHHAsi CKOPOCTb) U YCKOpEHHE MaTepHaIbHOI
TOYKH, UX NPOCKIHUU Ha OCU CUCTEMBI KOOpPJHWHAT.
CrnoxeHue nepeMenieHni U CI0KEHHE CKOPOCTEN.
PaBHOMEpHOE ¥ PpaBHOYCKOPEHHOE JBU)KECHHUE.
['paduku 3aBHCUMOCTH KOOpJIMHAT CKOPOCTH,
YCKOpEHUs, IyTH U TEPEMELICHHUs] MaTepualbHON
TOYKHU OT BPEMEHH.
CB0oOOJTHOE maJieHueE.

YckopeHne CcBOOOIHOTO

[IpoBeaeHne 3KCIIEpUMEHTA: U3yUYE€HUE HEPABHOMEPHOTO JABUKEHUS C LEIbIO
OTIpeNIeTICHNs] MTHOBEHHOW CKOPOCTH; HCCJICIOBAHUE COOTHOIICHUSI MEXKITY
MyTSIMU, TPOMIEHHBIMUA TEJIOM 3a TOCJIEA0BAaTElIbHbIE PABHBIE MPOMEXKYTKHU
BPEMEHH NPHU PAaBHOYCKOPEHHOM JBHKEHUH C HAYAJIbHON CKOPOCTHIO, PAaBHOMN
HYJIIO0; U3YUEHHUE JBUKEHUS IIapUKa B BA3KOU KUIAKOCTH.

OOBbsicHEeHNE OCHOBHBIX MPUHIUIIOB JEHCTBUS TEXHUUECKUX YCTPOIMCTB, TAKHX
KaK: CIUJOMETp, LIENHble U PEeMEHHBIC MEepeAaun IBUKEHUS; U YCIOBUU UX
0€30IaCHOTO HCIIOIL30BAHHUA B IIOBCEAHEBHON KU3HHU.

Pemenne pacu€THBIX 3a7ad C SBHO 3aJaHHON (U3MYECKOW MOJCIBIO C
UCIIOJIb30BaHNEM OCHOBHBIX ()OPMYJT KUHEMATHKH.

[TocTpoenue u aHanu3 rpaUKOB 3aBUCUMOCTEH KUHEMATHYECKUX BETMYUH OT
BPEMEHU.




NaJCHUs.
KpuBonnneiinoe JIBHKECHUE. JIBuxkeHue
MaTEpUaIbHOW  TOYKM IO  OKPYKHOCTH €

MOCTOSIHHOW TI0 MOZYJIO CKOpPOCTBIO. YTIIOBas
CKOpOCTb, JINHEIHass ckopocTb. [lepuon m vacrora
oOpamienus. LleHTpocTpeMHUTENbHOE YCKOPEHHE

Pacnio3HaBanue (u3MUeCKUX SBICHUN B Y4EOHBIX ONBITAX U OKPY)KAIOLICH
JKA3HU: PAaBHOMEPHOE M PABHOYCKOPEHHOE IPSAMOJIMHEHHOE JBUYKEHUE,
CcBOOOJIHOE Ta/IeHUE TeJl, IBUKEHHUE IO OKPYKHOCTH.

Onucanue MEXaHHYECKOTO [BM)KCHUS C HCIOJIb30BaHUEM (DU3NYECKUX
BEJIMYMH: KOOPJAUHATA, IIyTh, IIEPEMELICHHUE, CKOPOCTh, YCKOPEHHUE.

PaGota B Tpynmax npu IUIAHUPOBAHWH, MPOBEACHUU M HHTEPIPETALUU
pEe3yJIbTaTOB OMbBITOB M aHAJIN3E JONOJIHUTEIBHBIX UCTOYHUKOB MH(POPMALUU
110 TEME

JMunavuka (7 4)

IIpunuun otHocutenbHOCTH ['anmunes. IlepBslid
3ak0oH Hprorona. THepumanbHble CUCTEMBI OTCUETA.
Macca Ttena. Cuna. IIpyHuun cynepno3uuuu CHil.
Bropoii 3akon HbproToHa /1511 MarepuaibHOM TOUKH.
Tpernii 3akoH HpI0TOHA [U1s1 MAaTEpPUAIIBHBIX TOYEK.
3aKkoH BCeMUPHOro TaroreHus. Cuma TsHKECTH.
IlepBasg kocMHUeCKask CKOPOCTb.

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

Tpenune. Bumsl Tpenuss (TOKOS, CKOJIbKEHMUS,
kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUsI CKOJBXEHUS M CWJIA TPEHUS IIOKOs.
Koaddurment tpenus.

Cuna compoTuBIIEHUS MpU JABMWXKEHUH Tela B
KUAKOCTH WM rase.

[locTynarenpHOE M BpallaTeIbHOE
abCoIIIOTHO TBEPOTO Tea.

MOMEHT CuIbl OTHOCHUTEIIBHO OCH BpPAILCHHUS.
I1ieyo cuibl. Y ciioBHs paBHOBECHUS TBEPIOIO TeJla

JIBIDKECHHE

IIpoBeneHne sKcrIEpUMEHTA: MCCIENOBAHUE 3aBUCUMOCTU CHJI YIIPYTOCTH,
BO3HHUKAIOIIMX B HPY)XHHE U PE3MHOBOM o0Opasle, oT HMX JepopMaluy;
U3yueHHe JBIWKEHHS Opycka IO HAKJIOHHOW IIJIOCKOCTH; HCCIIEIOBaHHUE
YCIIOBU paBHOBECHS TBEPJOTO TeJa, UMEIOLIETO OCh BPAILICHHS.

OObsicHeHHE  OCOOEHHOCTE  paBHOMEPHOTO M  PAaBHOYCKOPEHHOTO
IOPSMOJIMHEHHOTO  JIBUKEHUS, CBOOOJHOTO MAACHUS TeJ, JBW)KEHUS
110 OKPYKHOCTH Ha OCHOBE 3aKOHOB HbIOTOHA, 3aKOHA BCEMUPHOTI'O TSTOTEHHUS.
OOBsicHEeHHE OCHOBHBIX NPUHILIUIIOB JIEMCTBUS TEXHUYECKUX YCTPOUCTB, TAKUX
KaK MOJIIUITHUKH.

OOBbsicHEeHHE IBUKEHUS UCKYCCTBEHHBIX CITyTHUKOB.

Pemenne pacu€THbIX 3a7ad ¢ SBHO 3a/JaHHOM (PU3MUECKON MOJENbI0 ¢
MCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U ()OPMYIT JTUHAMUKH.

Pacno3naBanue (u3nueckux sBJIEHUN B y4YEOHBIX OIBITAX U OKpY’Karolei
JKU3HU: UHEPLINS, B3aUMOJACHCTBHE TEl.

AHanu3 (QU3MYECKHX IMPOLECCOB U SBJIEHUI C HCIOJIb30BAHMEM 3aKOHOB U
MPUHIIMIIOB: 3aKOoH BcemupHoro Ttsrotenus, |, Il u Il 3akonsr HpioToHa,
MPUHLMIT CYNEPIO3UIUK CHJI, MPUHIMII PABHONPABHOCTU MHEPIHAIbHBIX
CUCTEM OTCUETA

3aKoHbI
COXpaHeHHs B
MexaHuke (6 1)

Nmnynsc MarepuanbHOM TOYKU (Te€na), CUCTEMBI
MaTepHalIbHBIX ToUeK. VIMITyNbe CUiIbl U M3MEHEHUE
UMIyJbCa TeJa. 3aKOH COXpPaHEHUs MMITYJIbCa.
PeakTuBHOE ABIKEHME.

Pabora cuibl. MOIIHOCTD CHIIBI.

Kunetnueckast »Heprus MmarepHaJbHOH TOUKH.
Teopema 06 U3MEHEHNH KUHETUYECKOM SHEPTUH.
[TorennuanbHas sHeprus. [loTeHmansHas sHeprus
yIpyro nehopMUPOBaHHON MPYKHUHBIL.
[TorennuanbHas SHEPrHs Teaa BOIM3U HOBEPXHOCTH
3emiu.

[ToreHnManbHBIC M HEMTOTEHIIMATbHBIE CHIIBL. CBSI3b

IIpoBeneHne SKcrepuMeHTa: H3ydeHHE aOCOJIIOTHO HEYNpYroro yaapa ¢
MIOMOUIBI0 ABYX OJMHAKOBBIX HHTSHBIX MAasTHUKOB; HCCIIEOBaHUE CBSI3U
paboThl CHJIBI C M3MEHEHUEM MEXaHHWYEeCKOW HHEpruu Tejla Ha IMpumepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Pemenne pacu€THBIX 3a7ad C SBHO 3aJaHHON (DU3UYECKOW MOJENbI0 C
UCTOJb30BAHUEM OCHOBHBIX 3aKOHOB M (OpMyNn IMHAMUKA U 3aKOHOB
COXpaHEHHS.

Pemenne xadecTBEHHBIX 3aJad C ONOPOM Ha WH3Y4YEHHbIE B paszjeie
«MexaHHKa» 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKHE SIBJICHUS.

Onucanne MEXaHHYECKOTO [BI)KEHUS C UCIOJIb30BaHUEM (DU3NYECKUX
BEJIMYMH: MMITYJIbC TeJla, KMHETUYecKas YHeprusi, MOTeHIUalbHas SHEPrus,
MeXaHU4ecKasi paboTa, MeXaHN4eCKasi MOITHOCTb.




pabOThl HEMOTEHUMANIBHBIX CHJI C HW3MEHEHHEM
MEXAHUUYECKON HHEPruM CHUCTEMBI Te€l. 3aKOH
COXPAaHEHHs MEXaHUYECKON YHEPTUU.
VYipyrue u Heynpyrue CTOJIKHOBEHUS

AHanu3 (U3NYECKUX MPOIECCOB W SIBIEHUM C MCIOJB30BAaHMEM 3aKOHA
COXPaHEHHUsI MEXaHUUYECKOU SHEPIUH, 3aKOHA COXPAaHEHUS UMITYJIbCa.
OOBsicHEeHHEe OCHOBHBIX IPUHLIUIIOB JIEMCTBUS TEXHUYECKUX YCTPOUCTB, TAKUX
KaK: BOJOMET, KONEP, IPYKUHHBIN ITUCTOJIET.

OOBbsicHEeHHE IBU)KEHUS PAKET C OOPON Ha U3ydEHHBbIE (PU3HUECKUE BEIINUUHBI
Y 3aKOHBI MEXaHUKH.

Hcnonb3oBaHue Mpu IOATOTOBKE COOOIIEHMM O NPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTMHA I TIOWCKa,
CTPYKTYPUPOBaHUS, HHTEpIpETalMM U MpeACTaBlIeHUs HUHGOpMAaIUH,
KPUTHYECKHH aHAJIN3 NOJTy4aeMoil nHpopManuu

Paznen 3. MoJieky/asipaast Gpuzuka u TepMoauHaMuka (24 u)

OcHOBBI
MOJIEKYJISIPHO-
KHHEeTHYeCKOoM
Teopun (9 v)

OcHoBHbIE M0JIO’KEHUS MOJIEKYJISIPHO-
KMHETUYEeCKOW Teopuu. bpoyHOBckoe ABMKEHHE.
Huddysus. Xapakrep JBUKCHUS u
B3aMMOJICHCTBUSL  YacTUI[ BemlecTBa. Mogenu
CTpPOEHHS Ta30B, >KUJIKOCTEM M TBEPABIX TEI U
00BsICHEHHE CBOICTB BEIIECTBA HAa OCHOBE JTHX
Mozener. Macca mosekyi. KonnuectBo BeniecTna.
[TocrositHHas ABoraapo.

TermmoBoe  paBHOBecue. Temmeparypa u €€
n3Mmepenue. [llkana temnepatyp Llenscusi.

Mopnenbs uaeanbHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOPUHM HJEAIBHOTO
raza. AGcomtoTHas TemrepaTypa Kak Mepa cpeiHein

KMHETUYECKOM DJHEPIMHM TEIIOBOIO  JBHYKEHUS
yacTul, rasa. ['a3oBele 3aKOHBL. YpaBHEHHE
MenneneeBa—Kunaneiipona. 3akoH  JlanpToHa.

W3omporiecchl B WACATBHOM ra3e C IMOCTOSHHBIM
KOJINYECTBOM BEIIIECTBA. I'paduueckoe
HpeJICTaBICHNE U30TPOIIECCOB: U30TEPMa, U30X0Pa,
nu3obapa.

IIpoBeneHne SKCIEPUMEHTA: OIPEACICHUE MacChl BO3AyXa B KIACCHOU
KOMHATe Ha OCHOBE U3MEpeHUIl 00bEMa KOMHATHI, IaBIECHUS U TeMIepaTypbl
BO3/lyXa B HEH; MCCIEIOBAHNE 3aBUCUMOCTH MEXAY MapaMeTPpaMH COCTOSHMS
Pa3peKEHHOTO0 rasa.

OOBbsicHEHNE OCHOBHBIX ITPUHIIMIIOB IEHCTBUN TEXHUUECKUX YCTPOICTB, TAKUX
KaK: TepMOMETp U 0apoMeTp; U yCIOBUH MX 0€30MacHOro MCIOJIb30BaHMS B
ITIOBCEITHEBHOM KU3HH.

Pacnio3HaBanue ¢u3nyeckux SBIECHUI B y4yeOHBIX ONBITAX U OKPY)KAIOLIECH
KU3HU: TUPPy3Hsi, OpOYHOBCKOE ABMKEHHUE.

OnMcaHue TEMIOBBIX SBIEHUH C MCIOJB30BAaHMEM (PU3UYECKUX BEITUYHH:
JIaBJICHUE Ta3a, TeMIepaTrypa, CpeHss KUHETUYECKass YHEPTHUsI Xa0TUYECKOTO
JBUKEHUS MOJIEKYJI, CPEHEKBAAPATUYHAs CKOPOCTh MOJIEKYIL.

AHanu3 GU3NYECKUX MPOLIECCOB U SBJIEHUN C HCIIOIb30BAaHHUEM MOJIEKYIISIPHO-
KMHETUYECKOM TEOPUH CTPOCHUS BEILECTBA, Ia30BbIX 3aKOHOB, CBA3U CPEAHEHN
KMHETUYECKOW HHEPruM TEIUIOBOTO JIBHXKEHHUS MOJIEKYJT C aOCONIOTHOU
TEMIIEpaTypOX.

Pemenne pacu€THbIX 3amad ¢ SBHO 3a/JlaHHOM (DU3MUECKOH MOJENbI0 C
UCTOJb30BaHUEM OCHOBHBIX mojoxeHnuid MKT, 3akoHoB u  dopmyn
MOJIEKYJISIPHON (PU3UKH.

PabGota B rpynmax npu IMJIQHUPOBAHUHU, MPOBEACHUU M HHTEPIPETALUU
PE3yJbTaTOB OMBITOB M aHAJIN3€ JOMOJHUTEIbHBIX UCTOYHUKOB MH(DOpMALNK
110 TEME

OcHOBBI
TepMOZII/[HaMI/[K]/l

(10 v)

TepmonnHamuueckas cucrema. BryTpeHnHss
SHEPTHUsl TEPMOJINHAMHYECKONH CUCTEMBI U CITOCOObI
e€¢ m3MmeHeHus. KommdecTBo TemaoTel M paborta.
BHyTpeHHsAs dHeprus 0JHO-aTOMHOI'O HIEAJIBHOIO
raza. Buzapl Temonepenauu: TEIIONPOBOIHOCT,

[IpoBeneHne  y4eHHUYECKOIO
TEIJIOEMKOCTH BELIECTBA.

OObscHEHNE OCHOBHBIX MPUHIUIOB JEHCTBUS TEXHUUECKUX YCTPOMCTB, TAKUX
KaK: JBUTaTellb  BHYTPEHHErO  CropaHusi, OBITOBOH  XOJOIWIBHUK,
KOH/IMIIMOHEP; U YCIOBHM MX 0€30IaCHOrO MCIOJIb30BAaHUSI B MTOBCETHEBHON

OKCIIEPUMEHTA:  U3MEpPEHHe  YAEIbHOU




KOHBEKLMsSA, M3Jy4CHHUE. YEIbHAsl TEINIOEMKOCTh
BEIIECTBA. KonuuectBo TEIJIOThI npu
Teryonepeaye.

[Tonsitre 06 anuadbaraoM mpouecce. [lepBrIil 3akoH
TepMoauHaMUKU. [IpumeHeHue nepBoro 3akoHa
TEPMOJMHAMHUKN K wu3omporeccaM. [ 'paduyeckas
MHTEpIIpeTanus paboThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpaTumocTtb
IIPOLIECCOB B MPUPOJIE.

TermoBele  MamuHbl.  [IpuHIUMIBI  AEUCTBUS
TerioBbIX MamuH. [IpeoOpazoBanusi sHepruu B
temioBbiXx MamuHax. KIIJ[ TennoBoil MalluHbI.
Hukn Kapno wu ero KIIJI. Dkomoruyeckue
po0JIEMBI TEIJIOOHEPreTUKU

KHU3HH.
Onucanue N3YUYCHHBIX CBOMCTB TEJI U TEMJIOBLIX SIBJICHUI C MCIOJIHL30BaHHEM
(U3MYECKUX BEIMYMH: JaBJICHHE ras3a, TeMIIepaTypa, KOJHMYECTBO TEILIOTHI,
BHYTPEHHSIS SHEPTHUs, paboTa rasa.

Pemenue pacu€THBIX 3amad C SBHO 3aJaHHOW (H3MYECKOW MOJENIBIO C
MCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (hOPMYIT TEPMOJANHAMUKH.

Pemenne kadecTBEHHBIX 3agad C ONOPOl HAa W3YYCHHBIE B pasJelie
«MornekynsipHas (u3MKa M TEPMOJMHAMHKA» 3aKOHBI, 3aKOHOMEPHOCTH |
(u3nvecKue sIBICHUSL.

Pabora B rpymnmax mpu aHalu3e JOMOJHUTEIBHBIX UCTOYHUKOB WH(MOpMAIIUN
0 TeMe

ArperatHbie
COCTOSIHUS
BelecTBa.
da3oBbIe
nepexoasl (5 4)

[TapooOpazoBanue u KoHaeHcauus. Mcnapenue u
KureHue.  AOCONMIOTHAsT W OTHOCHUTEINIbHAs
BII&XKHOCTh BO3ayxa. HaceleHHslil nap. Y nenpHas
TEIIoTa napooOpa3zoBaHusl. 3aBUCUMOCTh
TEeMIIepaTyphbl KUTICHUS OT JaBJICHUSI.

TBépmoe temo. Kpucramnuueckue u amopdHbie
Tesla. AHM30TPONUSI CBOMCTB KpUCTAILIOB. JKunkue
kpuctamuisl. CoBpeMeHHble MaTepuansbl. [lnaBnenne
Y KpUCTAJUIM3alus. Y IeibHas TEIUIOTa IUIABJICHUS.
Cyb6numarusi.

VYpaBHeHHE TEIUIOBOTO OaslaHca

IIpoBeneHune dKCIIEpUMEHTA: U3MEPEHNE OTHOCUTEIBLHOM BIIAYKHOCTH BO3YyXa.
OOBsicHEeHHE OCHOBHBIX NPUHLIUIIOB JEHCTBUS TEXHUUECKUX YCTPOUCTB, TAKUX
KaK: TUTPOMETP U ICUXPOMETP, KaJOPUMETP; U YCIOBUH HX 0€30IacHOro
UCII0JIb30BaHNUs B IIOBCEIHEBHOM JKU3HH.

Onucanue NPUHLMIIOB MOJYYEHUsS] COBPEMEHHBIX MAaTe€pHalloB, B TOM 4YHCIIE
HAaHOMAaTEpHAaJIOB.

Pemenne pacu€THbIX 3a7ad ¢ SBHO 3a/JlaHHON (HU3MYECKOW MOJENblo ¢
UCMOJIb30BAaHUEM YPABHEHHsI TEIUIOBOIO OajaHca.

Pemenne kadecTBEHHBIX 3aJa4 C ONOPOM HAa H3yYEHHBIE
3aKOHOMEPHOCTHU U (PU3MUECKHUE SIBICHUS 110 TEME.

Pacno3znaBanue (u3nueckux sBJIEHUN B YUYEOHBIX OIBITAX U OKpY’Karollei
KU3HU: Aeopmarust TBEPABIX TeJ, HArpeBaHUE U OXJIAXIEHUE Tell, U3BMEHEHNe
arperaTHbIX COCTOSIHUM BelIecTBa U OOBSICHEHHE MX Ha OCHOBE 3aKOHOB M
bopMyI1 MOJIEKYISIPHOM -(hU3HKH.

Hcnonp3oBanne UH(POPMALMOHHBIX TEXHOJIOTUH Ui IIOMCKa,
CTPYKTYpUPOBAHUS, HHTEPHpPETAllMU U TMpeACTaBleHUus HHpopManuu mpu
MOJITOTOBKE COOOIIEHUH O NMPUMEHEHUH 3aKOHOB MOJIEKYJISAPHON (U3UKU U
TEPMOJMHAMHKHU B TEXHUKE U TEXHOJIOTHUAX

3aKOHBI,

Paznen 4. Daexrpoannamuka (22 4)

JIEKTPOCTATHKA

(10 v)

OnexkTpuzauus Tesl. OJeKTpudeckuil 3apsia. [lsa

BHJIa DJEKTpUYECKHX 3apsaoB. [IpoBogHukw,

JUDJICKTPUKHU n MOJIYITPOBOJHUKH.
COXpaHEHHsI AIIEKTPHUECKOTO 3apsiia.

3akoH

IIpoBeneHme SKCIIEPUMEHTA: U3MEPEHUE DIIEKTPOEMKOCTH KOHEHCATOPA.

OObsicHEHNE OCHOBHBIX MPHUHIIMIIOB JEUCTBUS TEXHUYECKUX YCTPOUCTB M
TEXHOJIOTMM, TAaKMX KaK: J3JEKTPOCKOIN, JIEKTPOMETP, JJIEKTPOCTaTHYECKas
KOHZICHCATOp, KONUPOBAIBHBIN

3alMTa, 3a3eMIICHHE OJICKTPONPHOOPOB,




B3aumoneiicteue  3apsanoB.  3akoH — Kynona.
TodeuHblil JIEKTPUUYECKUIN 3apsii. DIEKTPUUECKOE
nosie. Hanpsoxkénnocthb
[TpuHIMI Cyneprno3uUU AJIEKTPUUYECKUX TOJICH.

JInanu HaHpH)KéHHOCTI/I SJICKTPHUYCCKOI'O I10JIA.

OJICKTPHUYCCKOI'0  ITOJIA.

PaGora CHII AIEKTPOCTATHYECKOTO ITOJISL.
ITorenmuan. Paznoctn HOTCHIIMAJIOB.
[TIpoBOHUKM u JIADJIEKTPUKHU B
ANEKTPOCTATHYECKOM  moJie.  JuasekTpuyeckas
MIPOHHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEéMKOCTh
IJIOCKOTO KOHJIEHCATOpa. JHEPIHsi 3apsyKEHHOI'O
KOHJICHCATOpa

ammapar, CTPYWHBI MPUHTEP; M YCIOBHH HMX OE€30MacCHOrO MPUMEHEHHUS B
MPAKTUYECKOU JKU3HH.

Pemennie pacu€THBIX 3a7ad ¢ SBHO 3a/laHHOM (pU3MYEecKONM MOJeNblo ¢
HCII0JIb30BAaHUEM

OCHOBHBIX 3aKOHOB U ()OPMYJI SJIEKTPOCTATHKH.

Pemenue

Kau4€CTBCHHBIX 3aaad C

3aKOHOMCPHOCTHU U (1)I/I3I/I‘-IGCKI/IC SABJICHUS I10 TEMC ((3HGKTpOCTaTI/IKa».

OIIOpOM HAa HU3Y4YEHHBIC 3aKOHBI,
Pacnio3naBanue (u3nMvecKkux SBICHUH B Y4eOHBIX ONBITAX U OKPY)KAIOILICH
JKU3HU: SJIEKTPU3AIMS TeJl, B3aMMOJICHCTBHE 3apsiioB; U OOBSICHEHHWE MX Ha
OCHOBE 3aKOHOB U (hOPMYIT 3IEKTPOCTATUKH.

Onucanve W3y4EHHBIX CBOWMCTB BELIECTBA U DIIEKTPUYECKUX SBICHUM C
buznueckux JNEKTPUYECKUN  3apsf,
HANPsHKEHHOCTD JIEKTPUYECKOrO IOJIA, NMOTEHIMAJl, Pa3HOCTh ITOTEHLINAJIOB,

HCII0JIb30BaHUEM BEJIMYMH:
AIIEKTPOEMKOCTb.

AHam3 (U3MYECKHUX MPOIECCOB M SIBJICHUH C MCIIOIH30BAaHUEM (PU3NICCKUX
3aKOHOB: 3aKOH COXPaHEHHMsI JIEKTPUYECKOI0 3apsAaa, 3akoH Kyiona.

Pabota B rpymnmax npu aHajan3e JOMOTHUTEIBHBIX HCTOYHUKOB HH(pOpMAIIUU 1
MOJATOTOBKE COOOIIEHU O TMPOSIBICHUH 3aKOHOB
OKPYXKAKOIIEeH )KU3HU U IPUMEHEHUU UX B TEXHUKE

SJICKTPOCTATUKU B

IlocTOosIHHBII
3JIEKTPUYECKUil
TOK. ToxkH B
Pa3IuYHBIX
cpenax (12 v)

ONEKTPUYECKUIT TOK. YCIOBUS CYIIECTBOBaHUSA
ANEeKTpUIecKoro Toka. Microunuku Toka. Cuia Toka.
IlocTosiHHEBII TOK.

Hanpsoxkenne.  3akon  Owma  uig ydacTka
LETIH.

DIIeKTpHYECKOe CONPOTHBIICHHE. VYnensHOE
comnporuBiieHue BemectBa. llocnenoBarensHoe,
NapauIeJIbHOE, CMEIIaHHOE COEIMHEHHE
IIPOBOJHUKOB.

Pabora snekrpuueckoro Toka. 3akoH Jxoymsi—
JleHnia. MOIHOCTB 3JIEKTPUYECKOTO TOKA.

OJC u BHYTpeHHEE COINpPOTUBIECHHE HCTOYHHKA
Toka. 3akoH OMa Ui TOJHOM (3aMKHYTOM)

3NIeKTpUYecKol 1enu. KopoTkoe 3aMmbIKaHKeE.

IIpoBeneHue dKcriepuMeEHTa: U3y4EHUE CMEIIAaHHOIO COEIUHEHUS PE3UCTOPOB;
u3mepenne OJ[C HCTOUHMKA TOKa M €ro BHYTPEHHErO CONPOTHUBIICHUS;
HaOJI0JIEHUE DIICKTPOIIN3A.

OObsicHEHNE OCHOBHBIX MPHUHIMIIOB JAEUCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHH, TAKUX KakK: aMIepMETp, BOJbTMETP, PEOCTaT, UCTOYHUKU TOKa,
AIIEKTpOHArpeBaTesibHble  MpUOOpBI,  BJIEKTPOOCBETUTEIbHBIC
TEPMOMETD BaKyyMHbIl  AMOJ,  TEPMHUCTOPBl U
(boTope3nucTopsl, MOTYINPOBOJHUKOBBIA NHOJ, TajdbBaHMKA, U YCIOBHH HX
0e30macHOr0 MPUMEHEHUSI B TPAKTUYECKON JKHU3HU.

Pemenne pacu€THBIX 3amad ¢ SBHO 3aJlaHHOW (DU3MYECKOH MOJENbI0 C

puoOopHI,
COINIPOTUBIICHUS,

HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (opmyn Tembl «llocTosTHHBIN
AIEKTPUUECKUN TOKY.
Pacno3znaBanue (u3nueckux sBIEHUNH B y4EOHBIX OMbBITAX M OKpYKarolen

KHU3HU: DBJICKTPUUCCKAA IMPOBOAHMMOCTH, TCIIJIOBOC, CBETOBOC, XHMMHUUYCCKOC,




DONeKTpOHHAs MPOBOAUMOCTb TBEPIBIX METAJUIOB.

3aBUCHUMOCTh ~ COMNPOTHBIICHHS  METAUIOB  OT
Temneparypbl. CBEpXIPOBOAUMOCTD.
DJIeKTpUYeckuid TOK B  BakyyMme. CBolicTBa

AJICKTPOHHBIX TTyYKOB.
[TomynpoBonuuku. CoOCTBEHHass W TpUMECHas
MIPOBOJIUMOCTH MOJYIPOBOAHUKOB. CBoOMicTBa p—N-
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.
DJIEeKTPUYECKUIT TOK B pPacTBOpax M paciuiaBax
3JICKTPOJIUTOB. DJIEKTPOTUTHUCCKAS JTUCCOIIUALIHS.
DIIEKTPONIH3.

DJIeKTpUYeCKUi TOK B razax. CaMOCTOSATEIbHBIN 1

HECAMOCTOSITECILHBIN paspsma. Monnus. I1nazma

MAarduTHOC ,Z[CI\/'ICTBI/IH TOKa.

Ananmmz OJICKTPUYCCKUX SIBIICHUI U IMponeCCOB B IECIAX IMOCTOAHHOI'O TOKa C
HCIIOJIB30BaHHUEM 3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH IOCJICA0OBATCIIBHOI'O
U IapaJuICJIbHOTI0 COCAUHCHUA ITPOBOJHHUKOB, 3aKOH I[)KOYJ'IH'.HGHL[&.
Onucanue HU3Yy4YCHHBIX CBOMCTB BCIICCTB U DBJICKTPHUYCCKHUX SIBIICHUH C
HCIIOJIB30BaHHUEM (1)I/I3I/I‘ICCKI/IX BCJIIMYHH: 3H€KTpH‘IeCKHﬁ 3apsan, Cujia TOKa,

AIEKTPUYECKOE HAMpPSDKEHUE, DSJICKTPUYECKOE COMPOTUBJICHHE, DPAa3HOCTh
norennuainos, DJ[C, paboTa Toka, MOITHOCTh TOKA.
Hcnons3zoBanue UH(POPMALMOHHBIX TEXHOJIOTUU I IIOKCKA,

CTPYKTYpPUPOBAaHHUS, HHTEPHpPETAlMU W TMpeAcTaBlIeHUs HHMOpPMALUU TPU
MOJATOTOBKE COOOIIEHUH O MPUMEHEHHH 3aKOHOB MIOCTOSIHHOT'O TOKA B TEXHUKE
U TEXHOJIOTUAX

Pe3eps (2 u)

11 kaacc (68 yacoB)

TemaTnueckuii 0J10K,
TeMBbI

OcHoBHOE coaepkaHue

OcHoBHBIC BHBI 1eSITEIbHOCTH YYAIIUXCH (Ha YPOBHE Y4eOHBIX
aecTBHIl)

Paznen 4. Dnexkrponnnamuka (11 4)

MarnuTHoOe 1oJIe.
DJIeKTPOMarHuTHast
uHaykous (11 1)

MardHuToB. MardmTHOEe MOJIE.

vHAyKuu. [IpuHmn

ITocTostHHBIE MarHUTHlL. B3auMozaelcTBuEe MOCTOSTHHBIX
Bekrop wmarautHOU
CyNEPIO3UIMM  MarHUTHBIX

HpOBC,Z[eHI/Ie SKCIICPUMCHTA: M3YYCHHUC MAI'HUTHOI'O IOJId KaTyHIKH C
TOKOM; HCCJICJOBAaHUC I[GflCTBI/I?[ MMOCTOSAHHOI'0O MarHuTa Ha paMKy C
TOKOM,; HCCJICAOBAHUEC SABJICHUA BHGKTpOMaFHHTHOﬁ HHIAYKIHH.

nosiedt. JIunum mMarautHoM uHayknuu. Kaptuna nuauii | OObsicHEHHE OCHOBHBIX MPUHIIMIIOB JEHCTBUS TEXHUYECKUX YCTPOICTB,

MarauTHOM HWHAYKIOHWU IT0JIA MMOCTOAHHBIX MArHUTOB. TAaKHX KaK: ITIOCTOSHHBIC MAIrHUTHI, SJICKTPOMAIrHUThI, 3JICKTPOABUTaATCIIb,
MarauTHoe 1oJjie IMPOBOAHUKA C TOKOM. KapTI/IHa JIMHUN

WHAYKOUW MArdtuTHOTO IMOJId JJIMHHOTIO IIPsIMOIO

YCKOPUTECIIN DJICMCHTAPHBIX YaCTUL], THAYKIIMOHHAA I1€Yb,; U YCHOBI/Iﬁ nux
0e30I1acHOr0 NMPUMCHCHUS B HpaKTquCKOf/'I KHU3HU.

Penienue paC‘{éTHLIX 3a/la4 Ha MPUMCHCHUC q)OpMy.TI TeMbl «MarauTHoe
ITOJIC. 3JICKTpOMaI‘ HUTHaAd UHAYKIOUA.

IIPOBOJHHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA,
KaTymku ¢ TokoMm. OmbIT Opcrena. BzanmopeiicTBue
MIPOBOJHHUKOB C TOKOM. Pemenne kauecTBEHHBIX 3aJay C OMNOPOM Ha H3YUYCHHbBIE 3aKOHBI,

Cwuita AMriepa, €€ MOJyJIb M HallpaBIICHHE. 3aKOHOMEPHOCTH U (pu3uueckue SBJICHHs TeMbl «MarHutHoe IoJe.

Cuna Jlopenua, e€ MOy/ib M HampaBieHue. JIBrkeHne | DIeKTpOMarHUTHAsE MHIYKIIUS.




3apsOKEHHON YaCTHIIBI B OJTHOPOTHOM MarHUTHOM TIOJIC.
Pa6ota cubl Jlopenta.

SBneHne  SIEKTPOMArHUTHOW  WHIYKIUH.
BEKTOpa MarHuTHOUM UHAYKIUU. DJ]C nHayKunu. 3aKoH
AJICKTPOMArHUTHON UHAYKIIMU Dapajes.

ITotox

Buxpepoe snekrpuueckoe mnoine. DJC uHAyKUIMH B

MIPOBOJIHUKE, JIBUOKYILIEMCS MOCTYIATEIbHO B
OJIHOPOJHOM MArHUTHOM II0JIE.

IIpaBuio JleHua.
WunyktuBHocTh.  SIBnenune camounaykuuu. OJC
CaMOMHAYKIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

9HeKTp0MaFHI/ITHOG I10JIC

Omnpenenenve HampaBleHHUS BEKTOpa HWHIAYKIMM MAarHUTHOTO TOJS
MPOBOJHUKA C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna.

PacnoznaBanue (¢usnueckux SABJICHUM B  y4eOHBIX
OKpYXKAarollel XU3HU: B3aUMOJEHCTBUE MAarHUTOB, SJEKTPOMAarHUTHas

OIIbITaX H

WHAYKIUSA, JEUCTBME MAarHUTHOIO IOJi1 Ha IPOBOJAHUK C TOKOM U
JBUOKYILIHMICS 3apsii.

AHaJII/I3 SHCKTpOMaFHI/ITHBIX HBJIGHI/Iﬁ C HMCIIOJIB30BAHUEM 3aKOHa
BHCKTPOMaFHHTHOfI I/IH[[yKI_II/II/I.

OHI/IcaHI/Ie I/I3yquHbIX CBOfICTB BCIICCTB U I-)HGKTpOMaI‘HI/ITHBIX HBJIGHI/Iﬁ
C UCHOJB30BaHUEM (DU3MUYECKUX BEIMYUH: UHAYKLNSI MATHUTHOTO TOJIS,
cuna Awmmnepa, cwia JlopeHla, WHIYKTUBHOCTb KaTYyIIKH, 3HEpPrus
AJIEKTPUYECKOTO U MAarHUTHOTO MOJIeH

Paznen 5. Konebanus u BosnbI (24 1)

MexaHnu4yecKue u
3JIEKTPOMATHUTHBIE
Kkoseoanus (9 1)

KonebarenbHas cuctema. CBOOOAHBIE MEXaHUYECKHE
kosnebanus. 'apmonnueckue konebanus. [lepuon,
4acToTa, aMIUIMTYy1a U (ha3a kosnebanuil. [IpyKuHHBIHI
MasITHUK. MaTreMaTu4ecKuil MassTHUK. Y paBHEHUE
rapMoHu4eckux kosnebanuii. [IpeBpaienue sneprun
IIPY TApPMOHUYECKHUX KOJIEOaHUX.

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B UAEabHOM
K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY
MEXaHUYECKUMH U 3JIEKTPOMArHUTHBIMU
konebanusamu. @opmyna ToMmcoHa. 3aKOH COXpaHEHUS
SHEPIUu B UJI€ATbHOM KOJIeOATeIbHOM KOHTYPE.
[IpencraBnenue o 3aTyxaromux KojaeOaHHsIX.
BreinyxaeHHble Mexannuyeckue konedanus. Pezonanc.
By ieHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUSI.
[Tepemennslit Tok. CUHYCOUJANIbHBIN TEpEMEHHBIN
TOK. MOITHOCTh IEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JEUCTBYIOIIEE 3HAYEHNUE CUJIbI TOKA U HAIIPSYKEHUS.
Tpancdopmarop. [IponsBoacTso, nepenaya u

[IpoBeneHme 3KCIEpUMEHTA: UCCIIEA0OBAHUE 3aBUCUMOCTH TIEPUOIA
MaJbIX KoJieOaHui Ipy3a Ha HUTHU OT JUIMHBI HUTU M MacChl IPy3a;
UCCJIEIOBAaHKE MMEPEMEHHOI0 TOKA B LIETIH U3 MOCIEA0BATEIHHO
COETMHEHHBIX KOHJIEHCATOPA, KAaTYIIKU U PE3UCTOPA.

OObsicHEeHNE OCHOBHBIX MPUHIIUIIOB IEHCTBUS TEXHUYECKUX YCTPOKCTB,
TaKUX KakK: dJIEKTPUYECKUN 3BOHOK, T€HEPaTOp MEePEMEHHOTO TOKa,
JUHUU SJIEKTPOIIepead; U YCIOBHM UX 0€30MacHOTO MPUMEHEHHS B
MIPAKTHUYECKON KU3HH.

Pemenue pacu€THbBIX 33724 € SIBHO 33/IaHHON (PU3NYECKON MOJIEIIBIO C
MCIOJIb30BaHNEM OCHOBHBIX 3aKOHOB M (DOPMYII, OTIMCHIBAIOIIIUX
MEXaHUYECKUE U DJIEKTPOMArHUTHBIE KOJICOAHMS.

Onucanrie U3y4eHHBIX MEXaHUYECKHUX U dJIEKTPOMArHUTHBIX
Kose0aHuil C UCTONIb30BaHUEM (DM3HUECKUX BEIIMYUH: TIEPUOJT U
4acToTa KoJieOaHWM, aMIITUTY/Ia U (a3a KoJeOaHui, 3apsl U Chjla TOKa
B MPOIIECCE TAPMOHUYECKUX IJIEKTPOMAarHUTHBIX KOJICOaHHH.

Pemenne kauecTBEHHBIX 3a71a4 C OMTOPON HA M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OMHMCHIBAIOIINE MEXAHUUECKHUE U DJIEKTPOMArHUTHBIC
KoJIeOaHusI.

Pabora B rpymnmax npu IIaHUPOBaHUH, IPOBEIACHUH U UHTEPIIPETALIUN




noTpedIieHne JIEKTPUIECKON IHEPTHH.
DKOJIOTHYECKHE PUCKU TPU TPOU3BOJICTBE
anekTposHepruu. KynbTypa ucnonab3oBaHus
ANEKTPOIHEPIHH B MMOBCEAHEBHON KU3HU

pe3yIbTaTOB ONBITOB, M AHAIH3E JOMOTHUTEIHHBIX UCTOYHUKOB
nH(popMauu 1Mo Teme

MexaHu4yecKue u
3JIEKTPOMATHUTHbIE
BOJIHBI (54)

MexaHn4ecKkre BOJIHBI, YCIIOBUS pACIIPOCTPAHEHUS.
Ilepuog. CxkopocTh pacipOCTpaHEHUS U JIJIMHA BOJIHBI.
[Tonepeunsle u MpoAOIbHBIE BOJIHBL MHTEpepeHms
U 1upaKust MEXaHUIEeCKUX BOJIH.

3ByKk. CKOpOCTb 3BYKa. | pOMKOCTH 3BYKa.

Bricora Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBI. Y CJIOBUS U3IIYy4ECHHUS
JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opuenTanys
BEeKTOpoB E, B, V B 3J1eKTpOMarHuTHOI BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPA’KEHUE,
IIpeIOMIIEHUE, TTOJSIpU3aLns, JUPPaAKIKS,
uHTephepeHiys. CKOPOCTh ANMEKTPOMATHUTHBIX BOJIH.
[Ikana 3neKTpoMarHUTHBIX BOJIH. [Ipumenenne
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpyHIMIIBI pagUOCBSI3U U TEIEBUACHHUS.
Pannonoxanus.

DNeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKAOILEN Cpe/Ibl

OOBbsicHEeHNE OCHOBHBIX MPUHIIUIIOB ICHCTBUS TEXHUYECKUX YCTPOMCTB
Y TEXHOJIOTHM, TAKUX KaK: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YJIBTPa3ByKOBAasi AMAarHOCTUKA B TEXHUKE U MEJULIMHE, paaap,
paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-nieub; u ycnoBuit
ux 0€30MacHOr0 MPUMEHEHHSI B IPAKTUYCCKOM JKU3HHU.

Pemienne pacu€THBIX M KAUECTBEHHBIX 3a/a4 C ONIOPOIl HAa U3YYEHHbIE
3aKOHbI U 3aKOHOMEPHOCTH, OMKCHIBAIOIIME PACIIPOCTPAHEHHUE
MEXaHUYECKHUX U AJIEKTPOMArHUTHBIX BOJIH.

Hcnons3oBanne MHGOPMAITMOHHBIX TEXHOJIOTHIA [T IOUCKA,
CTPYKTYPUPOBAHHUSI, MHTEPIIPETAIIMH U TIPEICTABICHUS WH()OPMAIIUN
IIPH MTOATOTOBKE COOOMIICHMIA 00 MCIIOJIb30BAHUH AIICKTPOMATHUTHBIX
BOJIH B TEXHHUKE.

VYyactue B AMCKYCCHUU 00 3JIEKTPOMATHUTHOM 3arpsi3HEHUN
OKPYXKAarOILEeH Cpeabl.

Pabora B rpynmnax npu IiaHUPOBaHUU, IPOBEACHUH U UHTEPIIPETALIUN
pPEe3yJIbTaTOB OMBITOB U aHAJIU3€E JAONOJHUTEIBHBIX HCTOYHUKOB
nH(pOpMaLIUU IO TEME

Onruka (10 v)

I'eomerpuueckas ontuka. [Ipsmonuneiinoe
pacrpocTpaHEeHHE CBETA B OJTHOPOJHOM Ccpejie.
Toueunslil HICTOUYHMK cBeTa. JIyd cBera.

OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenne n300paskeHHii B INIOCKOM 3€pKalie.
[Ipenomiienne cBeTa. 3aKOHBI IPEJTOMIIEHUS CBETA.
AOGCOMIOTHBIN Moka3zaTens npenomieHus. [loaHoe
BHYTpPEHHEE oTpaxkeHue. [IpenenpHbIi yroi moJHoro
BHYTPEHHET0 OTPaKEHUS.

Hucnepcus ceeta. ClokHbIN cocTaB 0€JI0ro CBeTa.

IIBer.

Cobwuparolue 1 pacCeHBArOIINE JTHH3BL.

[IpoBenenHue sxcriepuMenTa: HaOII0IeHnEe JUCTIEPCUH CBETA;
M3MEPEHHE MoKa3aTess MPEeTOMIICHHS CTEKJIa; UCCIIeIOBAaHNE CBOWCTB
M300paKeHU B TUH3aX.

OObsicHeHNE OCHOBHBIX MPUHIIUIIOB IEHCTBUS TEXHUYECKUX YCTPOICTB
Y TEXHOJIOTHUM, TAKUX KaK: OYKH, JIyma, (poToamnmapar, mpoeKIIMOHHBIN
amnmapat, MUKPOCKOTI, TeJIECKOII, BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAST
peméTka, moJIsIpouI; U YCIOBUN UX 0€30MacHOrO MPUMEHEHUS B
MPAKTHUYECKON KU3HH.

Pemenne pacu€THBIX 337124 ¢ SIBHO 33/IaHHON (PU3NYECKON MOJIEIIBIO C
WCIIOJIh30BAaHUEM OCHOBHBIX 3aKOHOB M ()OPMYIT T€OMETPHIECKOM
OITHUKH.

[Toctpoenue u onucanue N300paKEeHUS, CO3AABAEMOT0 TUIOCKUM




Tonkas nuH3a. DOKYyCHOE pacCTOSIHUE U ONTUYECKAs
cuiia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuii B
coOMparoIIUX U paccenBaronux JuH3ax. opmyna
TOHKOW JIMH3BI. Y BEJIMUYEHHE, 1aBAEMOE JTMH30M.
[Ipenenbl npUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.
BonnoBas ontuka. MHTEpdepeHus ceera.
KorepenTHbie UCTOYHUKH. Y CIIOBHS HAOTIOACHHUS
MaKCHUMyMOB U MUHUMYMOB B HHTEPPEPEHIINOHHON
KapTUHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Judpakuus ceera. JudpakinuonHas pemerka.
YcnoBue HaOMIOIEHUS TTIaBHBIX MAaKCUMYMOB TIPH
MaJICHU MOHOXPOMAaTHYECKOr0 CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapusanusa ceera

3€pKajoM, TOHKOW JIMH30M.

Pacno3naBanue pU3MYECKUX SBJICHUHN B OMIBITaX M OKPYXKaIOMIEH
KHU3HU: TPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPaXKEHHE,
npenomiieHue, uHTephepeHuns, AMPpakius U NoJIspU3alus CBEeTa,
JUCTIEpCHUs CBETA.

AHau3 ONTUYECKUX SIBJICHUM C UCIIOIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEITHOTO PaclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI ITPCJIOMJICHUS CBCTA.

Onucanue ONTUYECKUX SIBJICHUH C MCIIOJb30BaHUEM (I)I/I?;I/I‘ICCKI/IX
BEJIMYMH: (DOKYCHOE PacCTOSTHUE U ONTUYECKAsl CUJIA JTMH3BI

Pa3nen 6. OcHOBBI cCrIelIHAILHOW TEOPUU OTHOCUTEIBHOCTH (4 1)

FpaHI/IHH IMPUMCHUMOCTHU KJIACCUUECKOM MEXaHMKHU.

Pemenue kauecTBEHHBIX 3a7a4 C OHOpOﬁ Ha U3YYCHHBLIC 3aKOHBI,

OcuoBbl CTO (4 v)
ITocTynarsl ciennaabHONW TEOPUU OTHOCUTEIBHOCTH: 3aKOHOMEPHOCTHU U pusnueckue spiaeHus no reme «OcHoBsl CTO.
MHBAapHaHTHOCTb MOJYJISl CKOPOCTH CBETa B BAKyyMe, Hcnonb3oBanue MH(OOPMAIIMOHHBIX TEXHOJIOTHH JUIs TIOUCKA,
MPUHLIMIT OTHOCUTENILHOCTH DHWHILTEIHA. CTPYKTYpUPOBAHMUSI, UHTEPIIPETALIMU U TIPECTaBICHUS HH(OpMALIUU
OTHOCHUTENBHOCTH OJJTHOBPEMEHHOCTHU. 3aMeJJIEHHE IIPU MOATOTOBKE COOOIIEHN O TpaHUIIax MPUMEHUMOCTHU KJIACCUUECKOMN
BPEMEHH U COKpAILlEHUE JJTMHBI. DHEPrusi U UMITYJIbC MexaHukHu 1 ocHoBax CTO
peNATUBUCTCKON YacTulbl. CBSI3b MacChl C SHEPTUEN 1
UMITYJICOM PEJIATUBUCTCKON YaCTULIBI. DHEPIHsI TOKOS
Paznen 7. KBanToBasi pusuka (15 4)
3 IeMEHThI ®oronsl. Dopmyina Ilnanka cBs3u sHeprun ¢otoHa ¢ | OObsICHEHHE OCHOBHBIX MPUHIUIIOB AEHCTBUSI TEXHUUYECKUX YCTPOUCTB,
KBAHTOBOII €ro 4acToToi. DHeprusi 1 uMnyiasc GotoHa. OTKpeITHE | TaKUX Kak: POTO3JIEMEHT, (HOTOJATUMK, COJIHEUHAst OaTapesi, CBETOUO/T;

ontuku (6 4)

dboTtorddekra. OnbITHI

A. T'. CroneroBa. 3akonbl ¢otorddexra. YpaBHeHHE

u HCCIIEJOBAHNUE

OnHmreitna 11 gorosdpdekra. «KpacHas rpaHuia»
dororddekra. JlaBnenue OnbITHI
I1. H. JlebeneBa. Xummuueckoe JeiicTBUE CBETa

CBCTAa.

U yCIOBHM MX 0€30MacHOro MPUMEHEHUS B IMPAKTUYECKOW >KU3HU.
Pemenne pacu€THbIX 3a7a4 C SBHO 3aJaHHOW (DPM3UYECKON MOJEIBIO C
UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (DOpPMyN KBAaHTOBOM ONTHKH.
Pemenne kauecTBEHHBIX 3aJady C ONOPOHM Ha H3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOH onTHKH. Pacno3HaBaHue QHU3MUECKUX
SBJICHUN B Yy4eOHBIX OMBITaX: (OTOINEKTpHUEcKuil 3(pdekr, cBeToBOE




JaBJICHHC. Omnucanue HN3YUYCHHBIX KBAaHTOBBIX SIBIICHUH U1 IMpoLIecCcoB C
HCITIOJIB30BaHHEM @HBH‘IGCKHX BCJIIMYHH: CKOPOCTH SJICKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI 1 4aCTOTA CBE€TA, SHEPIUd U UMITYJIbC (bOTOHa

Crtpoenue atoma
(4 9)

Mopens atoma Tomcona. OmnwiTel Pesepdopnma mo
paccessHuro o-dactull. [lmaHerapHass moneiib aroma.
ITocTynarel bopa.
W3nyuenune u moriomeHrue (OTOHOB MPH TMEPEXOe
aTomMa C OJHOIO YPOBHS JHEPruM Ha Apyrou. Bujibl
cnekTpoB. CIIeKTp ypOBHEM 3HEpruu aToMa BOJIOPOJA.
BonHoBeie cBoiictBa yactuil. Bosnbl e bpoiis.
KopnyckyiisipHO-BOJIHOBOM Jyaiu3Mm.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYeHUe

ITpoBeneHue sxkcriepruMeHTa: HabJOACHNE IMHEHYaToro CIeKTpa.
OOBsicHEeHHE OCHOBHBIX ITPUHLIUIIOB JICHCTBUS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: CIIEKTPOCKOIL, Ja3ep, KBAHTOBBIN KOMIIBIOTED;

U YCJIOBHUH UX 0€301acHOr0 IPUMEHEHHUS B IPAKTUYECKOM KU3HU.
Pemenne kadecTBEHHBIX 3aJa4 C ONOPOM HA M3Y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (pu3nueckue sjaeHus no teme «CTpoeHue aTomMay.
(bu3HUIecKuX
BO3HUKHOBEHUE JINHENYATOT O CIEKTPA.

Pacrnio3naBanue SIBJICHUM B y‘le6HBIX OIIbITax:

AHalu3 KBaHTOBBIX IIPOLECCOB U SIBJIEHUM C HCHOJIb30BAHUEM
IoCTyJ1aTOB bopa

ATOMHOE PO
(5w

3KCH€pI/IM€HTI)I, JOKa3bIBAOIIUE CIOKHOCTb CTPOCHUS

sanapa. OTkppITHE  PATUOAKTUBHOCTH. OnbITh
Pesepdopra o OIpEeIEeIEHUIO

paauoakTuBHOrO M3nydeHus. CpoiictBa anbda-, 6era-,

coCTraBa

raMma-us3-
Iy-deHMs. BiusHHME paguoaKTMBHOCTH Ha JKHUBBIE
OpraHU3MBI.

OTtkpbiTHE TIPOTOHA U HeWTpoHa. HykioHHas mojenb
anpa ['eiizen6epra—ILIBaHeHKoO.

3apsin sanpa. MaccoBoe uucio sapa. M3oTorsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-
pacnan. ['amma-nsnydeHue. 3aKOH paJUOAKTUBHOTO
pacnana.

OHeprus CBA3M HYKJIOHOB B spe. SIIEpHbBIE CHIIBI.
Hedekt maccsl spa.

AnepHsle peakunu. JleneHne U CUHTE3 SAEp.

Snepusiii peaktop. TepmosinepHsiii cuntes. [IpoGrieMsr
U TEPCIIEKTUBBI SAEPHOIN dHEPTeTUKU. DKOJIOTUUYECKHE
ACTEKThI IEPHON SHEPIETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

[IpoBeneHNEe YYEHUYECKOTO OKCIIEPUMEHTA: WCCICIOBAHUE TPEKOB
yacTull (110 TOTOBBIM (hoTOrpadusim).

OObscHeHNE OCHOBHBIX MPUHITUIOB JICHCTBUS TEXHUUYECKUX YCTPOHCTB,
JIO3UMETD, Kamepa
peakrop, aToMHas Oom0a; u
0€301MacHOro0 MPUMEHEHUS B MPAKTUYECKOM KU3HU.

TaKUX KaK: Bunbcona, SIAEPHBIN

YCIIOBUM 170,

Pemenne kauecTBEHHBIX 3aJay C OMNOPOW Ha H3YYEHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBJICHUS M0 TeEME «ATOMHOE SIIPO».
Pacno3naBanue Qu3nyeckux SBICHUM B y4eOHBIX OINBITAX U B

Oprma}omeﬁ KHU3HU: €CTCCTBCHHAaA n HNCKYCCTBCHHAasA
PaaOaKTUBHOCTD.
Onucanue HU3YUCHHBIX  KBAHTOBBIX SBJICHUH U mnmponeccoB €

UCIONIb30BaHNEM (DU3MUECKUX BEJIMYMH: MEPHO/] TIoypaciaia, YHEprus
CBSI3U ATOMHBIX fJIEP.

AHanmu3 TpoLEecCOB M SIBIEHUW C MCIHOJIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHHWS DJICKTPHUUECKOTO 3apsija, 3aKoH
COXpaHEHUsI MACCOBOTO YKCIa, TOCTYyaThl bopa, 3aK0H pai0aKTHBHOTO
pacmaja.
Hcnoap3oBanne TEXHOJOTHH  JUIA

MH(OPMAITMOHHBIX MIOUCKA,

CTPYKTYPUPOBAHUS, WHTEPHpPETAIMM U TPEICTaBICHUS HH(OpMaIIu




Metoapl HaOMIOAEHUS U PETHCTPALMK SJIEMEHTAPHBIX
YaCTHII.

dOyHIaMEeHTAIbHBIE B3aMOIEHCTBHUS.
(hbU3UYECKOI KapTUHBI MHPa

Exnuctso

MIPU MOJTOTOBKE COOOIIEHU O MPUMEHEHNHN 3aKOHOB KBAHTOBOW (PU3UKHU
B TEXHHUKE U TEXHOJIOTHIX

Paznea 8. DineMenTHI acTpoHOMUM B acTpodu3uku (7 4)

DJIeMeHTBbI
acrtpopusuxu (7 4)

Ortanbl  pa3BuTUd  acTpoHomuu. llpuxknagnoe wu
MHPOBO33PEHUYECKOE 3HAUCHUE ACTPOHOMHUHU.

Bun 3B&3gHoro Heba. Co3Be3nmsi, SpKUe 3BE3MBI,
IUIAHETHI, X BUAUMOC JBHIKCHHE.

ConHeyHas cucTeMa.

Comnie. ConHeyHass akKTUBHOCTb. VICTOYHUK SHEPTUU
OCHOBHEIC

3B€31.  3BE3ABI,  UX

XapaKTEePUCTUKHU. J[narpamma «CreKTpaabHbIN KJIace —

Comuma w

CBETHUMOCTEY. 3BE3NBI I'NIABHOM IMOCICIOBATCILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTb» JJId 3BE3]
[JIABHOM IOCJIEI0BaTeIbHOCTH. BHYTpeHHee cTpoeHue
3BE3 . CoBpemeHHbIE MpEeICTaBICHUS 0
MPOUCXOKACHUM U 3BotoIMU CoNHIA U 3BE37. DTamnbl
JKM3HU 3BE3I.
Mineunsii [IyTts — Hala ["aymakTuka.
ITonoxenue u guxenne Comnna B ['anakthke. THIIBI
rajakThk. PaguoranakTuku u kBa3zapbl. YEpHbIE ABIPHI B
SIIpAx TajlakTHK.

Bcenennas. Pacummpenue BcenenHon.
3aKkoH Xab6ma. Pazberanne
Teopus bosbuioro B3peiBa. PenukroBoe usinydeHue.

MacutaGHas ctpykTypa Beenennoil. Metaranaktuka.

TaJIaKTHK.

Hepeménnsie mpobieMbl acTpOHOMUHT

[TonrotoBka  cooOmeHWid O  MeToAax  IMOJNYYeHHS  Hay4HBIX
ACTPOHOMHUYECKUX 3HAHHMM, OTKPHITHIX B COBPEMEHHON aCTPOHOMHUMU.
BrinonnHeHue 3agaHuii, TPOBEPSIONINX BIAJACHUE OCHOBOMIOJIATAIOIITUMU
ACTPOHOMUYECKUMH TOHSATHUSMHM, IO3BOJISIONIMMU XapaKTEPHU30BaTh
MPOIIECChl, MPOMCXOAAIIME B 3BE3/MAaX, B 3BE3AHBIX CHCTEMax, B
MEXTaJIaAKTHYECKOHN cpefie; ABMKEHNE HEOCCHBIX TEII, DBOJIFOIIUIO 3BE3]
n Becenennoi.

[TpoBeneHne HAOIIOICHUN HEBOOPYKEHHBIM TJ1a30M C UCIIOJIBE30BAHUEM
KOMHI)IOTepHBIX HpI/IJIO)KeHI/Iﬁ JJIA onpeneneHI/m IIOJIOXKCHUA HG6CCHI)IX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBbIE co3Be3ausi CeBepHOTO
MOJTYIIAPHS] U APKUE 3BE3MBI.

[TpoBenenune nadnroaenuii B Teneckorn JIynsl, mianer, Mneunoro [Tytu

OBOBIIAIOHIEE TIOBTOPEHMUE (4 4)

CucremMarunsanus
H 00001IEHNE
MaTepuaia Kypca
pusuxu (4 4)

Ponp (Qu3MKM W acTpOHOMHUU B HKOHOMHYECKOH,
TEXHOJIOTUYECKOM, COIMAIbHOM M 3THYECKOH chepax
JESITEeIbHOCTH YEJIOBEKa; POJb M MECTO (PH3UKU U
ACTPOHOMHUHU B COBPEMEHHOW HAy4YHOM KapTHHE MUpAa;

VYdacThe B AMCKYCCHMM O POJH (PU3UKU U aCTPOHOMHH B Pa3IMYHBIX
cdepax IesITeTbHOCTH YelloBeKa.

[ToaroToBka cooOrmieHuit 0 Mecte (U3NIECKON KapTUHBI MHpa B PAIY
COBPEMEHHBIX MPEACTABICHUHN O IPUPOJIE.




ponb  ¢usmyeckoir  Teopum B (opMuUpoBaHMM | BeimosHeHWe y4eOHBIX ~3aJlaHUl, JIEMOHCTPUPYIOIIUX OCBOCHHUE
MPEJCTaBICHUN O (PU3UYECKOW KapTHHE MHpa, MECTO | OCHOBHBIX MOHATHH, (PM3MUECKUX BEIMYUH M 3aKOHOB Kypca (QH3UKH
¢uzmveckoil  kapthuHel Mupa B obmeM psany | 10—I11 kmaccoB

COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PEJICTABICHUHN O

pUpoe

PesepBHoe Bpems (3 1)

KOPPEKIIMOHHASA PABOTA C OBYYAIOIIIUMUCSA ITPU U3YYEHUU YYEBHOTI'O ITPEJIMETA «®U3UKA»

Koppekunonnas pabora npexycMaTpuBaeT BbIIIOJIHEHNE TpeOoBaHMi K pe3yiibraTam, onpenaeneHbiMm @T'OC O0O0.

Koppekunonnas padora HanpaBiieHa Ha OCYILIECTBICHUE UHMBUYyalbHO-OPUEHTUPOBAHHOM MICUXO0JIOr0-II€Aarorn4eCKOi MOMOIIHU JIETSAM C TPYIHOCTSIMU
B 00YYEHUHU U COLMATU3AIMN B OCBOCHUH IIPOTPAMMBI OCHOBHOT'O 00IIIEro 00pa3oBaHusl, UX COLUAIBHYIO aIalTalluIO0 U TMYHOCTHOE CAMOOIIPEIe CHHE.

Koppexyuonnaa paboma odecneuusaem:

- BBISIBJICHHE UHIUBUyaJIbHBIX 00pa30BaTeIbHBIX MOTPEOHOCTEH 00yUarOIINXCsl, HATPABICHHOCTH JTMYHOCTH, TPO(HECCUOHATBHBIX CKJIOHHOCTEH;

- YCIICIIHOE OCBOCHHME OCHOBHOI 00111€00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, JOCTHKEHHE O0YYaIOIUMUCS C TPYIHOCTSIMH B
00yUYeHUU U COLUAINU3AINY MTPEIMETHBIX, METANPEAMETHBIX U JINYHOCTHBIX PE3YyIbTAaTOB.

Koppexyuonnan paboma cooepocum:

- IMarHOCTUYECKNE U KOPPEKLIMOHHO-PA3BUBAIOLIIUE MEPOTIPUATH S, 00ecreunBaroIINe YOBIETBOPEHNE HHIMBUTyaIbHBIX 00pa30BaTeIbHBIX OTPEOHOCTEN
00yJaronuxcsi 1 OCBOCHUE UMH MPOTPAMMBbI OCHOBHOT'O O0IIIET0 00pa30BaHMS;

- yCJOBUsL OOYYEHHUsSI W BOCIUTAHUS OOYYAIOIINXCs, METOJBI OOYYEeHHUSI W BOCIUTAHUS, YI€OHbIE MOCOOWS M AMJAKTHUECKHE MaTEpHUalbl, TEXHUIECKHE
cpezacTBa 00yyeHHsI KOJUIEKTUBHOTO U MHIMBUAYaAJIbHOTO MOJIb30BaHMsI, 0COOEHHOCTH NMPOBEICHMS IPYNIOBBIX M UHIAMBHUIYaIbHBIX KOPPEKIIMOHHO-PA3BUBAIOIINX
3aHATHM.

HanpagsJiieHusi KOppeKIUOHHOM padoThI

HHuaecnocmuueckas paboma exnoyaem:

- BBISIBIICHUE WHAMBHIYyaJbHBIX 00pa30BaTEbHBIX MOTPEOHOCTEH O00YJAIOIMIUXCs C TPYAHOCTSIMU B OOYYCHHUH M COIMAJIM3AIMKA TIPU OCBOCHUU OCHOBHOMU
o0pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus;

- OTIpeNleJIeHUE YPOBHS aKTyaIbHOTO Pa3BUTHS M 30HBI OJIKAMIIET0 Pa3BUTHs 00yYarOIIErocs ¢ TPYAHOCTSIMA B OOYYEHUH W COIMAJIM3AINHN, BBISTBICHUE
PE3epPBHBIX BO3MOKHOCTEN 00yUaroIerocs;

- U3y4EHHUE Pa3BUTHs SMOLIMOHAIHLHO-BOJIEBOM, IO3HABATEILHOMN, peueBOM cep M INYHOCTHBIX 0COOEHHOCTEH 00yJaromuxcs;

- U3y4eHHUEe COLMATBbHON CUTYAIlMH Pa3BUTHS U YCIOBUH CEMEHHOr0 BOCIIUTaHUS 00yYaroInXCs;

- U3y4EHUE aJalTUBHBIX BO3MOXKHOCTEH M YPOBHS COLMATM3AINN 00YJaIOIIUXCS;

- U3y4eHUE UHIANBHUIYaTbHBIX 00Pa30BaTEIbHBIX M COLUATBHO-KOMMYHUKATUBHBIX TOTPEOHOCTEH 00ydaronnxcs;

MOHMTOPUHT YPOBHS M JMHAMHKH pa3BUTHUA OOYy4YaIOIIMXCS, a TaKXK€ CO3JaHUs HEOOXOAMMBIX YCJIOBHM, COOTBETCTBYIOIIMX WHIUBUIYATbHBIM



00pa3zoBaTeNbHBIM OTPEOHOCTSIM 00YUAIOIIUXCS ¢ TPYIAHOCTAMHU B 00YUEHUHU U COIMATH3AIINN;

- MOHUTOPHUHT AUHAMHKH YCIIEITHOCTH OCBOSHHsI 00pa30BaTeIbHBIX IPOrPaMM OCHOBHOTO 00IIEr0 0Opa3oBaHusl.

Koppexyuonno-pazeusarowasn paboma exnrovaem:

- HCHOJb30BAHUE CIELUAIBHBIX METOJIUK, METOJOB M IPHUEMOB OOyYeHHUs] B COOTBETCTBUU C 0Opa30BaTEIbHBIMH IMOTPEOHOCTSIMU OOYyYaroIIMXCs C
TPYAHOCTSMHU B OOYYEHUHU U COLIMATM3ALINN;

- OPraHM3ALHUI0 U NPOBEICHUE MHAMBUIYAIBHBIX M T'PYMIIOBBIX KOPPEKLHMOHHO-PA3BUBAIOIIUX 3aHATHH, HEOOXOAUMBIX Ul MPEOAOJICHUs HapylIeHUN
Pa3BUTHSL, TPYIHOCTEH 00yUeHUS U COLMATN3AIINY;

- pa3BuTHEe (OPM M HABBIKOB JMYHOCTHOTO OOIIEHHS B TPYIIE CBEPCTHUKOB, KOMMYHHUKATHBHOW KOMIIETEHIIMH; COBEPIICHCTBOBAHUM HAaBBIKOB
COILIMAIIN3ALUH U PACHIMPEHUN COLUAIBHOTO B3aUMOJICHCTBHSI CO CBEPCTHUKAMH;

- OPraHM3aLMIO0 OCHOBHBIX BUOB JICATEIBHOCTH O0YJAIONIUXCS B TIPOLIECCE OCBOSHUS MMU 00Pa30BaTEIbHBIX MPOTPaAMM;

- pa3BUTHE KOMIIETEHIIMH, HEOOXOIUMBIX Ul IPOIOJIKEHUsI 00pa30BaHuUs U NPOPECCHOHATBHOIO CAMOOIIPE/IeIICHHS,;

- COBEpILEHCTBOBAHUE HABBIKOB MOJYYEHUS U MCIIOJIb30BaHUs MH(OPMAIMU, CIIOCOOCTBYIOIIUX MOBBIIIEHUIO COLMAIBHBIX KOMIIETEHIIUH U aJanTaluy B
peabHbIX KU3HEHHBIX YCIOBUSIX.

Koncynomamuenan paboma exnovaem:

- KOHCYJIFTaTHBHYIO IOMOIIb CEMbE B BOIIPOCAX BBIOOpA CTPATETHMH BOCIUTAHHS W MPHEMOB KOPPEKIIMOHHO-Pa3BUBAIOMIETO OOYYEHHS, B PEUICHUU
AKTyaJIbHBIX TPYJHOCTEH 00yUaroIIerocs;

- KOHCYJIbTAIMOHHYIO TOJIEPXKKY M IOMOIIIb, HAIIPABJIEHHBIE HA COACHCTBHE CBOOOAHOMY U OCO3HAHHOMY BBIOOPY OOydarommmMucs npodeccuu, GopMbl 1
MecTa 00y4eHHsI B COOTBETCTBUH C TPOPECCHOHATFHBIMU HHTEPECAMH, MHINBUAYATbHBIMU CIIOCOOHOCTSIMH U TICUXO()U3HOIOTUIECKUMHU OCOOCHHOCTSIMHU.

Hughopmayuonno-npoceemumensckasa paboma exkniouaem:

- HH(OPMAIIMOHHYIO TOAJIEPKKY 00pa30BaTENbHOM AeATETbHOCTH 00yUarOIMXCsl, UX POAUTENeH (3aKOHHBIX MpeACcTaBUTENeH);

- paznuuHble (OPMBI MPOCBETUTENLCKON JEATeNbHOCTH (JIeKIUH, Oeceapl, HHPOPMALMOHHbIE CTEH/Ibl, NeYaTHbIe MaTepHalbl, SJIEKTPOHHBIE PECYPCHI),
HanpaBJIeHHbIE HAa pa3bsICHEHUWE YYaCTHHKAM 00pa3oBaTelbHOro Ipolecca — oO0ydyaromuMes (Kak UMEIOIIUM, TaK U He MMEIOIIUM TPYAHOCTH B OOyUeHHH U
COITMAITN3AIINH ), UX POIUTEISIM (3aKOHHBIM TIPEACTABUTEIISIM) — BOIIPOCOB, CBS3aHHBIX C OCOOCHHOCTSIMU 00pa30BaTEIHLHOTO IpoIiecca.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITIPEJMETA «®PU3UKA»

Ne /i HaumeHnoBan#e 00b€KTOB U CPEJCTB MaTePHAIbHO-TEXHUYECKOTO 00eCTIeUeHHs
1. IlepeyeHb YUeOHO-METOANYECKOr0 00ecriedeHust
1.1. ®wusnka, 10 xmace/ I'.5. Mskumes «M3natenberBo «IIpocBeneHne
1.2. ®wusuka, 11 knace/ I'.5. Msxkumes «3natensctBo «IIpocBemienne»
1.3. Co6opnuk 3anay no ¢usuke, 10-11 kmace/ O.U. I'pomueBa «M3naTenbeTBO «IK3aMeH»

2. lludposbie 00pazoBaTebHbIC PeCypChl

2.1. ‘ http://fcior.edu.ru/ - demepanbHbIi MOPTAI IKOIBHBIX HH(GPOBBIX 00Pa30BATEIBLHBIX PECYPCOB




2.2. http://www.school-collection.edu.ru/ - mugpoeie 00pazoBaTelIbHBIE peCypPChI T 00I1e00pa30BaATEIFHOMN IIIKOJIBI

3. Texnuveckue cpeacTBa 00y4eHust

3.1 Kommbrorep — pabouee MeCTO yuuTens 1
3.2 [Tpoextop 1
3.3 Moy 1
3.4 YcTpoiicTBa BpIBO/IA 3BYKOBON HH(DOpMAITUK (KOJIOHKH ) 1

1

3.5. [Tpesentanuu (LIOP)
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