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HOACHUTEJIbBHAA 3AIINCKA

[IporpamMmma mo ¢usuke 0a30BOro0 ypOBHS HAa YpOBHE CpEAHEro oOmero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIO)KCHUI W TpeOOBaHWI K pe3ynbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHON NPOTrPaMMBL,
npencrasieHHbix B PI'OC COO, a Ttakxke ¢ yduérom QenepanbHOil pabodeld mMporpaMmbl BOCHHTAHUS U
KOHIICTIIIUU TpernoaaBanus ydeOHoro npeamera «Dus3uka» B 00pa3oBaTelIbHBIX Opranmzanusx Poccuiickoii
®enepanyy, peaau3yoIInX OCHOBHBIE 00pa30BaTebHBIC IPOTPAMMBI.

Copepxanue mporpaMMbl 1Mo (HU3MKE HANpaBiIeHO Ha (OPMHUPOBAHME ECTECTBEHHO-HAYYHOW KAPTHHEI
mupa oOyvaromuxcss 10—11 ximaccoB mpu oOyueHnn ux (Qusnke Ha 0a30BOM YpPOBHE HA OCHOBE CHCTEMHO-
JeSITEIbHOCTHOTO MO/IX0/1a.

[Iporpamma 1o ¢usuke coorBercTByeT TpeboBanusiMm @DOI'OC COO Kk IUIAHHUPYEMBIM JUYHOCTHBIM,
NPEIMETHBIM M METalPeIMETHBIM pe3yJbTaTaM OOyUeHHsI, a TAKXKe YYUTHIBAET HEOOXOIMMOCTh peau3aIliu
MEXIPEIMETHBIX CBs3el (PM3UKH C €CTECTBEHHO-HAyYHBIMHM Y4eOHBIMM IpeaMeTaMu. B Hell ompenensiorcs
OCHOBHbIE LEJIM M3y4eHHs] (PU3MKUM HAa YpPOBHE CpeAHEro oOuiero oopa3zoBaHUs, IUIAHUPYEMBbIE PE3yIbTaThl
OCBOEHHS Kypca (PU3UKH: JUYHOCTHBIE, METANPEIMETHEIE, IIPEeIMETHbIE (Ha 0a30BOM YPOBHE).

IIporpamma no ¢pusuke BKJIOYAET:

- IUIAaHUpYyeMble pe3yJbTaTbl OCBOECHHS Kypca (u3uku Ha 0a30BOM YpPOBHE, B TOM YHCJE IpPEIMETHBIE
pe3yJbTaThl 10 roj1aM 00y4eHus;
- cogepxkaHue yueOHoro npeamera «Pusnka» mo rojgam oOydeHus.

dusnka Kak Hayka o Hambosiee OOIMX 3aKOHAX MPUPOJBI, BBICTYMas B KadyecTBe y4eOHOTO TpeaMera B
IKOJIe, BHOCUT CYILIECTBEHHBIHN BKJIAJ B CUCTEMY 3HaHUN 00 okpyxatomiem mupe. LIkoabHBIN Kype QUMK —
CHUCTEMOOOPA3YIONIUN JIJIs1 €CTECTBEHHO-HAYYHBIX YYCOHBIX TIPEIMETOB, MMOCKOJIBKY (PHM3NYECKUE 3aKOHBI JIEKAT
B OCHOBE IPOLIECCOB U SIBJICHUM, M3yd4aeMbIX XHUMUEH, Onosioruel, ¢puznyeckoil reorpadgueil 1 acTpoHOMHEI.
Hcnonb3oBaHWEe W aKTUBHOE MpPUMEHEHHE (U3NYECKUX 3HAHMM ONpEeNeNseT XapakTep M pa3BUTHE
pazHoOOpa3HBIX TEXHOJIOTHHA B cdepe SHEpPreTuKH, TPaHCIOpPTa, OCBOCHHSI KOCMOCA, MOJIyYEHHUS HOBBIX
MaTepuaJoB C 3aJaHHBIMM CBOWCTBaMHU U Jpyrux. M3ydyeHue ¢QU3MKH BHOCUT OCHOBHOW BKIAJI B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHON KapTUHBI MHpa 00ydaromuxcs, B (popMHpoBaHHE YMEHUNW NMPUMEHSThH
HAy4YHBI METO/I MO3HAHUS MPU BHITIOJHEHUH UMHU Y4€OHBIX UCCIIEIOBAHUI.

B ocHOBy kypca ¢u3uku Ui YpOBHS cpeiHero o01iero o0Opa3oBaHus MOJOKEH Pl UICH, KOTOpble MOXHO
paccMaTpuBaTh Kak MPUHLUIIBI €70 IOCTPOECHHUS.

Hoes yenocmmocmu. B COOTBETCTBUU € HEM Kypc SBJISETCSA JIOTHUECKU 3aBEPIIEHHBIM, OH COJEPKUT
MaTepuai U3 BcexX pa3fenoB GU3MKH, BKIIIOUAET KaK BOIPOCH KIIACCHYECKOM, TaK U COBPEMEHHON (PU3UKU.
Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ Hel MaTepua Kypca Gu3nku oObeAMHEH BOKPYT (PU3NYECKUX TEOPUH.
Benymum B kypce siBnsieTcsi (GOpMUPOBAHUE MPEJICTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEUIECTBE U
oJe.

Hoes eymanumapuzayuu. EE peanuzanus MNpeanoiaraeT HCIOJb30BAHUE TYMAaHUTApHOTO MOTEHIIMaa
¢busznuecKkoil HayKH, OCMBICIICHHE CBSI3M pasBUTUS (U3UKH C pa3BUTHEM OOIIECTBA, a TakkKe ¢
MHPOBO33PEHYECKUMU, HPDABCTBEHHBIMH U SKOJIOTUYECKUMU TIPOoOIeMaMu.

Hoes npuknaownoti nanpasnenHocmu. Kypc ¢Gu3MKu mpeamoiiaraeT 3HAaKOMCTBO C IIUPOKUM KPYrom
TEXHUYECKUX U TEXHOJIOTUYECKUX MPHUIIOKEHUIN U3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sKronoeuzayuu peanusyercss TOCPEACTBOM BBEJICHUS JJIEMEHTOB COJCP)KaHHUSA, MOCBSIIEHHBIX
HKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSA3aHbI C PA3BUTHEM TEXHUKH U TEXHOJIOTH, a TaKkxKe
oOcyxieHHs! Tpo0JIeM PallMOHAIBHOTO MTPUPOIOIIOIB30BaHUS U KOJIOTHYECKON 6€3011aCHOCTH.

CrepXHEBBIMH 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CpeAHEro oOmero oOpa3oBaHUs SBISIOTCS
¢u3nueckue Teopuu ((hopMUpOBaHHME MPEJCTABICHUN O CTPYKTYpe MOCTpOeHUs (PHU3MYEecKON Teopuu, poJin
(GyHIaMEHTaIbHBIX 3aKOHOB M IPHUHLUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O TMpPHUPOJE, TpaHUIAX
INPUMEHUMOCTH TEOPH, JJIs1 ONTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUI U IPOIIECCOB).

CucTeMHO-JeITeNbHOCTHBIM MOAX0Jl B Kypce (HU3MKU peau3yeTcsl Mpexae BCero 3a cY€T OopraHu3aluu
HKCTIIEPUMEHTAIBHOM e TeNbHOCTH oOyuatomuxcs. [ 6a30Boro ypoBHs Kypca (pU3UKH — 3TO UCHOJIb30BAHUE
CHCTEMBbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U Ja00OpaTOPHBIX paboOT, KOTOPBIE B MIPOTpaMMe I0
¢u3nke 0ObeAMHEHB! B OOIMN CITUCOK YUEHHYECKHUX MPAKTUYECKUX paboT. BrlgeneHue B yka3aHHOM IepevHe
7a00OpaTOpHBIX  PabOT, MPOBOJAMMBIX JJIsI KOHTPOJISI W OLEHKH, OCYIIECTBIIAETCS  yJaCTHUKAMHU
00pa30BaTeNLHOIO MpOIEcca UCXOI U3 OCOOCHHOCTEH TIAHMPOBAHUS M OCHaleHus kaOuHera (usuku. [Ipu
3TOM o0OecneunBaeTcs OBJAJACHUE OOyJarOIMMUCS YMEHHUSIMH IPOBOJUTH KOCBEHHbIE H3MEpEHMUs,



WCCIICIOBAHUS 3aBHCHUMOCTEH (PU3WYECKMX BEIUYUH M TOCTAHOBKY OMBITOB MO IMPOBEPKE MPEIOKEHHBIX
TUTIOTES.

Bosiblioe BHUMaHHWE yIENsSeTCsl PELICHUIO PACUETHBIX M KAYECTBEHHBIX 3adad. [Ipu 3TOM mid pacyéTHbIX
3a/la4 MPUOPUTETOM SIBJISIFOTCSI 3a/1a4M C SBHO 33JIaHHON (DU3UYECKON MOJEINBIO, MO3BOJISIFOIINE MPUMCHSITH
M3Y4YEHHBIC 3aKOHBI U 3aKOHOMEPHOCTU KaK M3 OJHOTO pa3jelia Kypca, TaKk U MHTETPUPYS 3HAHUS U3 Pa3HbIX
pasnenoB. [lisi KavyeCTBEHHBIX 3a/ad TPHOPHUTETOM SIBJISIOTCS 3aJaHUS Ha OOBSCHEHUE TPOTEKAHUS
(bu3HUYECKUX SIBJICHUN U TMPOLIECCOB B OKPYKAIOMICH KU3HU, TpeOyrommue BhIOOpa (HU3MUECKON MOJEIH IS
CUTYaILlMH MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboanusimu @I'OC COO k marepHaibHO-TEXHHUYECKOMY OOECIIEYCHHIO0 Y4eOHOTO
mporiecca 0a30BBI YPOBEHb Kypca (PM3WKU Ha YPOBHE CpeAHEro oOmiero oOpa3oBaHUs JOJDKCH H3y4aThCs B
YCIIOBUSAX TPEIMETHOrO KaOuHeTa (M3WKKM WIM B YCIOBHUSX HWHTCTPHUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBCHHO-HAYYHOTO IUKJIA. B kabuHeTe (U3HKH JTOJDKHO OBITh HEOOXO0AUMOE JIA00OpATOPHOE 000PYIOBAHUE
JUIS  BBITIOJHEHHWS yKa3aHHBIX B IMporpaMme 10 (U3HKE YUYCHUYECKHX TPAKTHYECKUX paboT w
JIEMOHCTPAIIMOHHOE 000PYI0BaHKE.

JemoHcTpanionHoe oOopyaoBaHue (HOpMHUpPYETCsT B COOTBETCTBHU C TMPUHIUIIOM MUHUMAJIBHOU
JOCTAaTOYHOCTH U OOECIeYMBAET TOCTAHOBKY TIEPEUUCIECHHBIX B TpOrpaMMme M0 (PHU3UKE KITFOUYEBHIX
JNEMOHCTpPAIMI JIs1 UCCIEAOBAHUS M3Y4aeMbIX SIBIIEHUW W TMPOIIECCOB, SMIUPUUYECKUX U (YHIaMEHTAIbHBIX
3aKOHOB, UX TEXHUYCCKUX MMPUMEHEHUIH.

JlabopaTopHoe 00OpyaOBaHHUE ISl YICHUUECKUX MPAKTHYECKUX pabOT GOpMUPYETCS B BHAEC TEMATHYECKUX
KOMIUIEKTOB W oOecrednmBaeTcs B pacu€Te OJHOTO KOMIUIEKTa Ha JABYX oOOy4aromuxcs. Temarumdeckue
KOMIUIEKTBI JTA00PaTOPHOTO OOOPYIOBAHUS OJDKHBI OBITH TOCTPOEHBI HAa KOMIUIEKCHOM HCIOJIb30BaHUHU
AQHAJIOTOBBIX W MHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHUJE IHU(POBBIX
nmabopaTopwii.

OCHOBHBIMH TIEJISIMU U3yYeHUS (PU3UKHU B 0011IeM 00pa30BaHUU SIBIISIOTCS:

- ¢opMHpOBaHWE WHTEpECa U CTPEMJICHHS OOYy4aIOIUXCS K HAyYHOMY HM3YYCHHUIO TPHUPOIBI, PA3BUTHE HX
MHTEJJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

- pa3BUTHE MPEACTABIECHUI O HAYYHOM METO/IE TIO3HAHUS U (POPMHUPOBAHUE HCCIEA0BATEIHCKOTO OTHOIIEHUS K
OKPYKaIOIIUM SIBIICHUSIM;

- (opmupoBaHME HAay4yHOTO MHPOBO33PEHHsI KaK pe3yiabTaTa H3y4EHHs] OCHOB CTPOEHHS MaTepuu Hu
dbyHIaMEHTATBHBIX 3aKOHOB (DPM3HKH;

- (QopmHupoBaHUE YMEHHH OOBICHATH SBJIEHUS C HCIOJb30BAaHUEM (U3MYECKUX 3HAHMM U Hay4HBIX
JI0Ka3aTelIbCTB;

- (QopmupoBaHHE MPEACTaBICHUN O posid (U3MKU A PAa3BUTHS JIPYTMX €CTECTBEHHBIX HAayK, TEXHUKU WU
TEXHOJIOTHH.

Hoctrxenne 3TuX 1iesiell oOecreunBaeTcs pelIeHHEeM CIEIYIOIUX 3a/ad B MpOIecCe M3YyueHHUs Kypca
(hM3UKH Ha YPOBHE CpeHETO 00IIero 00pa3oBaHus:

- MpHOOpeTeHHEe CUCTEMBbl 3HAHUN 00 00mUX (U3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHsSIX, BKIIIOUas
MEXaHHUKY, MOJIEKYIIAPHYIO (PU3UKY, SJICKTPOJMHAMUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPO(U3UKH;

- (QopmMupoBaHHE YMEHUN NPUMEHATH TEOPETUYECKUE 3HAHWS Uil OOBSICHEHHUS (PU3UYECKHX SBJICHHUHA B
MPUPOJIC U AJIs IPUHATUS MIPAKTUUYECKUX PEIICHHUH B MOBCEAHEBHON KU3HU;

- OCBOEHHE CMOCOOOB pEeIICHUs Ppa3MUYHbIX 337ad C SIBHO 3aJaHHONW (U3UYECKOM MOJENblo, 3ajad,
MOIPA3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/1aHne (PU3NYECKON MOJENH, aIEKBATHON YCIIOBUSAM 3a/1a4H;

- MOHMMaHHe (U3MYECKUX OCHOB U TMPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOJIOTUYECKUX
MIPOLIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPENY;

- OBJIaJIEHUE METOJIaMU CaMOCTOSITEIBHOTO TIUIAHUPOBAHUS M TMPOBEACHUA (PU3NYECKUX HKCIEPUMEHTOB,
aHallM3a U UHTEPIpETANy WH(OPMAIIUH, OTIPEACTICHUS TOCTOBEPHOCTH MOTYYEHHOTO Pe3yIbTara;

- CO3/IaHM€ YCJIOBUH JJI pa3BUTHSI YMEHUN MPOEKTHO-NUCCIEA0BATENBCKOM, TBOPUECKOH AEATEIbHOCTH.

Ha u3ydenue ¢usuku (6a30BbIi ypoBEeHb) Ha YPOBHE CpeJHET0 0011ero oopazoBaHus oTBoauTcs 136 yacos:
B 10 kmacce — 68 wacoB (2 yaca B Hezeno), B 11 kinacce — 68 yacoB (2 yaca B HEJIEIIO).

[Iperyiaraemelii B mporpaMme 1o (GH3MKe IepedyeHb J1adOpaTOpHBIX M MPAKTUYECKUX paboT sBIseTCS
PEKOMEH/IOBaHHBIM, YYWTENb JIeNaeT BbIOOp MpOBEACHHS JabOpaTOPHBIX pabOT M OMBITOB C YYETOM
MH/IMBUYAIbHBIX 0COOEHHOCTEH 00yJaromuxcs.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Pazjnen 1. ®u3uka u MeTOAbI HAYYHOT0 O3HAHUS

®usuka — HayKa o npupojie. Hayunble METOIbI O3HAHUS OKPYXKAKOLIEro mupa. PoJib skciepuMenTa U T€OpUu
B IIPOIIeCCe TIO3HAHUS IPUPOIBL. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue (Qu3MUECKUX SBJICHUN U TpoiieccoB. Hayunbie runore3sl. OuU3ndeckue 3aKOHBI U TEOPHUHU.
['panuipl mpuMEeHUMOCTH GU3UYECKUX 3aKOHOB. [[pMHITMTT COOTBETCTBHUSL.

Pomp m wmecro ¢usukum B (QOpMHPOBAaHMM COBPEMEHHON HAyYHOHM KAapTHHBI MHUpPA, B MPAKTUYECKOH
NEeATEeNbHOCTH JIIOIEH.

Jlemoncmpayuu

AHanoroBsie ¥ MUPPOBLIC U3MEPUTEIILHBIE PUOOPHI, KOMITBIOTEPHBIC JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe apuxeHne. OTHOCUTENLHOCTh MEXaHHUeCKoro JABMkeHus. Cuctema orcuéra. Tpaekropus.
[Tepemernienue, ckOpocTh (CpeaHsiss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepUaIbHOM TOUYKH, UX
MPOEKIIUM HAa OCH CUCTEMBI KOOpaAuHAT. ClI0KEHNE TIEPEMEIICHUN U CII0KEHHE CKOPOCTEH.

PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBMKEHHUE. ['paduKu 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpPEHHMS, ITYTH U NIEPEMEIICHUSI MAaTEPUAIBHOM TOUKH OT BPEMEHH.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.

KpuBonuueiiHoe nBwkeHue. J[BUKeHHE MaTE€pUATbHOW TOYKHA IO OKPYKHOCTH C MOCTOSIHHOM MO MOJYIIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIUHEHHAass cKopocTh. [lepnoa u dacrota obpamenus. L{leHTpocTpemurensHoe
YCKOpEHHE.

TexHuyeckue ycTpoHCTBA M MPAKTHYECKOE MPUMEHEHUE: CHOUIOMETpP, JABMIKCHHE CHApSI0B, IEMHBIE U
pEMEHHBIE TIEpEeaaAYH.

Jlemoncmpayuu

Mogenp cucteMsl OTCUETA, UILTFOCTPALIMS KHHEMAaTHUYECKUX XapaKTEPUCTHUK JBUKEHUS.

[IpeoGpa3oBanue IBUKEHUN C UCIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue nBrxeHus Tena, OpolIeHHOTO MO YTJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaieHusl.

HamnpasneHnne ckopocTH npu JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO IBM>KEHHUS C LIEJIbIO ONPEAEIIEHUS] MTHOBEHHOW CKOPOCTH.

HccnepoBaHue COOTHOIICHUS MEXAY MYTSAMH, NPOHACHHBIMM TEJIOM 3a IIOCJIEJOBATEIbHbBIE paBHbIE
MIPOMEXYTKHA BPEMEHH IIPU PABHOYCKOPEHHOM JIBU’KEHHH C HaYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBukeHUs apuKa B BI3KOU KUJIKOCTH.

W3yuenue aBuxeHus Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun otHOcuTenbHoCcTH ["anunes. [lepssiii 3akoH HetoToHa. HepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoii 3akon HeroToHa 111 MarepuanbHO# Touku. TpeTuit
3aKk0oH Hpl0TOHA JU1s1 MaTepraabHbIX TOUEK.

3akoH BceMHpHOTO TsAroTeHus. Cuna tsbkectd. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buapl Tpenus (mokos, ckonbxkeHus, kadenus). Cuna Tpenus. Cyxoe tpenue. Cuna TpeHUS
CKOJIb)KEHUSI M cuia TpeHus mnokos. Koaddumuent tpenus. Cuna cONpPOTHUBIEHUS NMPHU JBUIKECHHH Tela B
AKUJKOCTH WM rase.

[TocTynarensHO€ ¥ BpalareabHOE JBUKEHUE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CUJIbl OTHOCHUTENBHO OCH BpalieHus. [1imeuo cumel. YciioBus paBHOBECUS TBEPAOIO TeEIA.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHWE: TMOJIIUIIHUKYA, JBWKEHUE HCKYCCTBEHHBIX
CITYTHUKOB.

Jlemoncmpayuu

SIBnienue nuHepuuH.

CpaBHeHME MacC B3aMMOJIEUCTBYIOLIUX TEl.

Bropoi1 3akoH HeroTona.



N3mepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT AepopMaIium.

Hesecomocts. Bec Teina npu yCKOPEHHOM MOABEME U NTAJICHUH.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIBKCHHUSI.

VYcnoBus paBHOBECUS TBEPAOIO Tea. Busibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHust Opycka o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIUX B TNPY)KHHE W PE3MHOBOM 00pasie, OT HuX
nedopmanuu.

HccenenoBanue yciaoBui paBHOBECHsS TBEPIOTO TeJIA, UMEIOLIEr0 OCh BPAIICHHUS.

Tema 3. 3akonvl coxpanenusn 6 mexanuxe

Nmnynbc marepuanbHOM TOYKM (Teia), CUCTEMbl MaTEPHAIBHBIX TOYEK. VIMMIynbC CHIIBI M H3MEHEHUE
UMITyJIbCa TeJla. 3aKOH COXpaHEHUsl UMIylbca. PeakTuBHOE ABMKEHUE.

Pabora cuibl. MOIIHOCTH CUJTBL.

Kunernueckas sHeprusi MarepuaibHOM Touku. Teopema 00 M3MEHEHUN KUHETUUECKON SHEPTUH.
[ToTenumaneHas sHeprus. [loTeHuuanpHas sHeprus ynpyro aedopMHpoBaHHOW NpyxuHbl. IloTeHnuanbHas
SHeprus Teya BOIM3H MOBEPXHOCTU 3EMIIN.

[ToTeHumanpHble W HEMOTEHIHMATbHBIE CHIbl. CBsi3b pPabOThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHUEM
MEXaHHUYECKOW SHEPTUU CUCTEMBI TE€J. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHuveckue yCcTporucTBa M MPAKTUYECKOE MTPUMEHEHUE: BOJIOMET, KOTIEP, MPY>KUHHBIA MUCTOJIET, ABUKEHUE
paker.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[Tepexon moTeHITMATBHOM SHEPTHH B KWHETUUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydeHnne abCoIOTHO HEYNIPYToTO yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3M pabOTHI CHIIBI C M3MEHEHHEM MEXaHHYECKOW SHEpPruM Tela Ha NMpUMEpe pacTsHKEHUS
PE3MHOBOIO JKIyTa.

Pazgen 3. MoJiekyisipHasi pu3uKa 1 TEPMOAMHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcHOBHbBIE TOJOKEHUS MOJIEKYISPHO-KMHETUYECKON TEOpUHM M HX OIBITHOE OoOocHOBaHWe. bpoyHOBCckoe
nsuxkenue. uddys3us. Xapakrep ABHKEHUS U B3aMMOJICHCTBUS YacTHUIl BemiecTBa. MoJienu CTpOEHHUs ra3os,
KUAKOCTEH M TBEPABIX TN U OOBSICHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE 3TUX Mojeneil. Macca u pasmepsl
Mozekyi. KonnuectBo BeniectBa. Ilocrosunas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscust.

Mogene upeanbHoro raza. OCHOBHOE ypaBHEHHME MOJEKYISIPHO-KMHETUYECKOM TEOpUH HACAIbHOIO Tasa.
AOcomoTHas TemrepaTypa Kak Mepa CpeaHEll KMHETHYECKOW IHEepruM TEIUIOBOrO ABMXKEHUS YacTHI] rasa.
[llxkana Temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akon [lanbToHa.
W3ompoueccel B uACanbHOM Ta3e C IMOCTOSHHBIM KOJMYECTBOM BemecTBa. ['paduueckoe mnpeactaBieHHe
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

Texnuueckre ycTpOHCTBA U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OaApOMETp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBa, POTOrpaduu MOJIEKYT OPTaHUYECKUX COSTUHEHUH.
OnpiTel 0 AU PY3UN KUAKOCTEH U Ta30B.

Mojens 6pOYHOBCKOTO JIBUKEHHS.

Mogens onbita IlITepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOCHCTBUSL.

Mogenb, WUTIOCTpUPYIOLIAsk IPUPOTY JaBIEHUS ra3a Ha CTEHKH COCy/a.

OnbIThL, UJUTFOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UJI€ATbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuu sxkcnepumenm, nabopamopmusie pabomul

Omnpenenenrne Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MepeHUd oObEMa KOMHATHI, JABICHUS U
TEeMIIepaTypbl BO3/1yXa B HEMl.

HccnegoBanue 3aBUCUMOCTH MEX/1y MTapaMeTPaMU COCTOSTHUSL Pa3peKeHHOTO rasa.



Tema 2. Ocnoevt mepmoounamuku

TepMoanHaMuueckass cuUcCTeMa. BHYTpeHHsISI SHEpPrus TEpPMOJMHAMMYECKOHM CHCTEMBl U  CIOCOOBI €€
n3MeHeHust. KonmdecTBo TemoTsl u pabota. BHyTpeHHssI 3HEprusi OJHOATOMHOIO HJICAIBHOTO ras3a. Buiel
TEeIUIoNEepelaut: TEIIONPOBOIHOCTb, KOHBEKIIMS, U3yUeHHE. Y IesbHas TeMJI0EMKOCTh BenecTBa. KonmuecTBo
TEIUIOTHI IIPH TEIJIONEpeaaye.

[Tonstne 06 ammaGatHOM mpouecce. llepBelii 3akOH TepMOAMHAMUKH. l[IprMeHeHHEe TepBOro 3aKoHa
TEPMOAMHAMUKH K H3ompoleccam. ['padudeckas uuTeprperanus paboThl rasa.

Bropoii 3akon Tepmoannamuky. HeoOpaTUMOCTh IPO1IECCOB B MPUPO/IE.

TemoBbie Mamuubl. [lpuHnunel neicTBus TemaoBblX MamuH. [IpeoOpa3oBaHusi SHEPruM B TEILIOBBIX
mamuHax. Koadduuument mosesnoro neiictBus TteruoBod MamumHbl. Llukn KapHo m ero xosddumument
MIOJIE3HOTO AEUCTBUSL. DKOJOTUYECKUE MPOOIEMBI TEINIOIHEPIETUKH.

TexHuueckue yCTpOHCTBA W MPaKTUUYECKOE IPUMEHEHHE: JBUTATEIb BHYTPEHHErO CrOpaHus, OBITOBOM
XOJIOIMIBHUK, KOHTUIIOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEHW SHEPIUM Tela MPHU COBEPLICHUH pabOThI: BBUIET MPOOKU M3 OYTHUIKH O] ACHCTBHEM
C)KaToOro BO3/yXa, HarpeBaHue 3pupa B JaTYHHOU TpyOKe MyTéM TpeHus (BUAECOAEMOHCTPALINS).

N3meHneHne BHyTpeHHEN sHepruu (TeMrepaTypsl) Tella Ipy Teronepeaaye.

OnpIT 1o aguabaTHOMY pPaCUIMPEHHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEaKTHBHOIO ABUTATENs.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenue yaenbHoOM TeII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eewjecmea. Pazosvie nepexoont

[TapooOpa3zoBanne u koHaeHcanusa. Mcnmapenwe w kumneHue. AOCOJMIOTHAsT W OTHOCUTEIBHAS BIIAXKHOCTH
Bo3ayxa. HaceileHHslil map. YaenpHas TemsoTa napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
JABJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Terna. AHU30TPOIHS CBOMCTB KpUCTAIIOB. JKHUIKHUE KPUCTAILIBI.
CoBpemMenHble MaTepuaibl. [naBineHune u kpuctamu3anus. Y IenbHas TeryoTa miasieHus. CyonuManus.
VYpaBHeHHE TEIIOBOTO OaslaHca.

TexHuyeckue ycTpoMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U ICUXPOMETP, KaTOPUMETP, TEXHOJIOTHH
IIOJIy4EHUSI COBPEMEHHBIX MaTEPUAIOB, B TOM YUCIIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBILLEHHBIX [TAPOB.

Kunenne npyu NoHM>KEHHOM J1aBJICHUM.

CrniocoObl U3MEpEeHUs BIaKHOCTH.

HaGnroneHnue HarpeBaHus U IUIaBJIEHHS KPUCTAUIMYECKOTO BEILLECTBA.

JleMOHCTpanys KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3Mmepenue OTHOCUTEIBbHON BIa)KHOCTH BO31yXa.

Pa3znea 4. DiekTpoanHamMuka

Tema 1. Inekmpocmamuka

OnexTpu3anus Tell. JNEeKTpUdYecKuil 3apsa. JIBa BUIa 2JIEKTpUYECKUX 3apAaoB. IIpoBOIHUKH, AUIIEKTPUKU U
IIOJIYIIPOBOIHUKH. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

BsaumopneiictBue 3apanoB. 3akoH Kymnona. TodeuHbll 3i€KTpUYECKMM 3apsi. JJIEKTPUYECKOE TOJIE.
Hanpspk€HHOCTS  DnexkTpuueckoro mnosid.  [IpyHIMN — Cymepno3MuuM  ANEKTpUYECKUX noJied. JIlnHum
HaNpPsHKEHHOCTH AJIEKTPUYECKOTO TIOJISL.

Pabota cun anekrpocrarnyeckoro nosd. [lotenuuman. PazHocts noteHnuanos. [IpoBOJHUKY U AUANIEKTPUKH B
IEKTPOCTATUYECKOM M0JI€. JAUAIEKTpUUECKask IPOHULIAEMOCTb.

OnextpoéMkocTs. KoHaeHcarop. ONEKTpOEMKOCTH IUIOCKOTO KOHJEHCAaTopa. OHEprus 3apsyKEHHOTO
KOHJIEHCATOPA.

TexHuueckue ycTpoilcTBa M IPAKTHUYECKOE NPUMEHEHHE: IJIEKTPOCKOI, IEKTPOMETP, 3JIEKTPOCTATHUECKas
3al1UTa, 3a3eMJIEHHE JIEKTPOIIPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN anmapar, CTpYHHbBIN NPUHTED.
Jlemoncmpayuu

YCTpOUCTBO U IPUHLUII JEHCTBUSA DJIEKTPOMETPA.

B3aumonelicTBue Ha3EKTPU30BAaHHBIX TEIN.

DNEKTPUUECKOE MOJIE 3apSKEHHBIX TEIl.

IIpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.



DnexTpocTaTHUecKas 3alluTa.
JIM3IEKTPUKH B DJIEKTPOCTaTUYECKOM HIOJIE.
3aBUCUMOCTh MIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IJIOLIAAM IJIACTHH, PACCTOSIHUS MEXIY HUMHU U
JIUBJIEKTPUUECKON IPOHULIAEMOCTH.
OHeprus 3apsKEHHOI0 KOHAEHCATopa.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.
Tema 2. ITocmosannwiit Inekmpuyeckuit moxk. Toku é paznuynvix cpeoax
DONeKTpUYeCKUi TOK. YCIOBHUS CYLIECTBOBAaHUS 3JEeKTpudyeckoro Toka. Mcrounuku Ttoka. Cumia ToOKa.
[TocTostHHBIN TOK.
Hanpspokenue. 3akon Oma a5 ygacTka LIETH.
DNEeKTPUUYECKOE COIMPOTUBJICHUE. YIEIbHOE CONpOTHUBIEHUE BellecTBa. llocienoBaTesbHOE, MapauIeIbHOE,
CMEIIaHHOE COEAUHEHNE TPOBOAHUKOB.
PaboTa anexkrpuueckoro Toka. 3akoH Jlxxoyns—Jlenia. MOIHOCTE JIEKTPHUYECKOTO TOKa.
DNEeKTPOABMKYIIAsL CHUJIa U BHYTPEHHEE COMPOTHUBIICHHE HCTOYHUKA TOKA. 3akoH OMa JIsl TIOJTHOM (3aMKHYTOM )
aneKTpudeckoi nenu. Koporkoe 3ambIkaHue.
DneKTpOHHas MPOBOJUMOCTh TBEPIBIX METANIOB. 3aBUCUMOCTh COINPOTUBJICHHUSI METAJJIOB OT TEMIIEpPaTyphl.
CBepXIpoBOIUMOCTb.
DnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBoanuku. CoOCTBEHHAass W MPHUMECHas MPOBOJUMOCTH IMOIYNPOBOAHUKOB. CBoicTBa P—N-mepexosa.
[TonynpoBoAHUKOBBIE TPUOOPHI.
DneKTpUuyecKuii TOK B pacTBOpaXx M paciulaBax dJIEKTPOJIMTOB. DIJIEKTPOJUTHUECKAs JUCCOIMALIUS.
DIIEKTPOJIH3.
DneKTpuYecKuid TOK B ra3ax. CaMOCTOSTENbHBIN U HECAMOCTOSATENBHBIN pa3psia. Monnus. [Inazma.
TexHuyeckue ycTpoicTBa M MpakTUYECKOE NMPUMEHEHUE: aMIepMETp, BOJBTMETp, PEOCTaT, UCTOYHUKH TOKa,
AIIEKTpOHArpeBaTelibHble  MPHUOOPBI,  AJIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP  CONPOTUBIICHUS,
BAaKYyMHBIH MO, TEPMHUCTOPHI U (OTOPE3UCTOPBI, MOITYIIPOBOAHUKOBBIH MO0/, TaTbBAHUKA.
Jlemoncmpayuu
N3mepeHune cuibl TOKa U HaIPSHKEHU .
3aBUCHMOCTD CONPOTHUBJICHUS LUJIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIONIAJAN NONEPEYHOTO CEYEHUS U
Marepuana.
CMmelaHHoe coOeIMHEHUE TPOBOJHUKOB.
[IpsiMoe m3mepeHue 3aeKTpoABMKYIIeH cuibl. KopoTkoe 3aMblKaHHE TajlbBaHMYECKOTO 3JIEMEHTA M OLIEHKa
BHYTPEHHETO COIIPOTUBIICHHUSL.
3aBUCHUMOCTb COIIPOTUBIICHUS METAJIIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB 3JEKTPOJIUTOB.
HckpoBoii pa3psaa 1 NpOBOAUMOCTb BO3AYXa.
OaHOCTOPOHHSSI TPOBOJAUMOCTD AUO/IA.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
N3yuenue cMemaHHOTO COEAMHEHUS PE3UCTOPOB.
N3mepenue 35eKTpoABHAKYILIEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.
Habmonenue snextponausa.
MexnpeaMeTHbie CBSI3H

Nzyuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 kiacce ocymlecTBISETCS C Y4ETOM COJEp)KaTeNIbHBIX
MEXIIPEIMETHBIX CBS3EH C KypcaMHi MaTeMaTHKH, OMOJIOTUH, XMMUH, Feorpaduu U TEXHOJIOTHH.
Mesicnpeomemuule noHAMUs, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAyYHOTO MO3HAHUS: SBJICHHE, HAYYHBIN (akT,
runoTesa, (u3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaAOIIOAEHUE, SKCIEPUMEHT, MOJIEIUPOBAHHME, MOJEIb,
U3MEpEHHUE.
Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, NuHeNHas QyHKuuWsA, mapabona, rumepbona, ux rpaduku u
CBOMCTBA, TPUTOHOMETpPHYECKHE  (YHKUMHU: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKAECTBO, BEKTOPHI U UX IIPOEKIIMH Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.
Buonoeus: MexaHndeckoe JABIKEHHE B KUBOU mpupoje, Tuddy3usi, 0cMocC, TEIIOOOMEH KHUBBIX OPraHU3MOB
(BuABI TEIIONEPEAAYH, TEMTIOBOE PABHOBECHUE), SIIEKTPUUECKHE SBJICHUS B KUBOU IIPUPOJE.
Xumus: TUCKPETHOE CTPOECHUE BEILECTBA, CTPOCHHWE ATOMOB M MOJIEKYJ, MOJIb BEILECTBA, MOJISIpHAas Macca,
TEIUIOBBIE  CBOWCTBA TBEPIABIX TEN, JKUAKOCTEH W Ta3oB, DJJIEKTPUUECKHE CBOMICTBA METaJIIOB,
NIEKTPOJINTUYECKAS AUCCOLUALINSI, TAJIbBAHUKA.



T'eoepaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBWKEHUH C HCIOJB30BAaHUEM MEXAaHH3MOB, Y4€T TpPEHHS B TEXHUKE,
MOJIIMITHUKY, HCIIOJIF30BAaHUE 3aKOHA COXPAHEHHS HMIYJIbCca B TEXHUKE (pakera, BOJOMET W JIpyrue),
JBUTaTellb BHYTPEHHET'O CTOpaHUs, MapoBas TypOMHA, OBITOBOW XOJIOJWJIBHUK, KOHIMIMOHEP, TEXHOJIOTHU
MOJIydeHUsI COBPEMEHHBIX MaTepHajoB, B TOM UHCIIE HAHOMATEepHajoB, M  HAHOTEXHOJIOTHHU,
JNEKTPOCTATUYECKasl  3all[UTa,  3a3eMJICHHE  JJIEKTPOIPUOOPOB,  KCEPOKC,  CTPYWHBIH  IPUHTED,
3IIEKTpOHArpeBaTesbHbIe IPUOOPHI, TEKTPOOCBETUTENIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pazjen 4. DiiekTpoanHaMuKa

Tema 3. Maznummnoe nose. IneKmpoMacHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3anMonelcTBHE MOCTOSHHBIX MAarHUTOB. MarHutHoe mnoJie. Bexkrop MarHuTHOM
MHAYKIUU. [IpyHIMO Ccyneprno3uuuMyu MarHUTHBIX NOJIeW. JIMHMM MarHuTHOM wHAyKuuu. KaprthHa nuHMiM
MAarHUTHOM MHAYKIIMH TOJISl TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe T0JIe MPOBOJHUKA ¢ TOKOM. KapTuHa NMHUN WHIYKIIMA MarHUTHOTO TOJS JUIMHHOTO TPSIMOTO
MPOBOJIHUKA W 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHMKA, KATYIIKH ¢ TOKOM. OmbIT Dpcrena. B3aumoneiicteue
MPOBOJTHUKOB C TOKOM.

Cuna Amriepa, €€ MOJIyJIb U HaNpaBJieHHUE.

Cuna JlopeHna, e€ MOynb U HampaBlIeHHE. [[BrKeHUe 3apsyKEeHHOM 4acTHUIBI B OJTHOPOJHOM MarHMTHOM IOJIE.
Pabota cunel Jlopenna.

SIBrieHME BNEKTPOMArHUTHOW WHIYKIMH. [IOTOK BEKTOpa MAarHUTHOW HMHAYKIWU. DJEKTPOJBIOKYIIAs cuia
WHIYKIUU. 3aKOH 3JIEKTpOMarHuTHOW nHaykunu dapanes.

BuxpeBoe »smekTpuyeckoe Tosie. ODNEKTPOABWKYINAS Cula HHAYKIMA B TPOBOJHUKE, JABUKYILIEMCS
ITOCTYIATEIbHO B OJHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenna.

NHIyKkTUBHOCTG. SIBIEHNE CAMOMHAYKIMH. DIEKTPOABHKYILAs CHIIA CAMOUHIYKIINH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOHMCTBA M MPAKTHYECKOE MPUMEHEHHME: TOCTOSHHBIE MAarHUThl, 3JIEKTPOMAarHMTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE IEKTPOHHOIO ITy4Ka MarHUTHBIM I10JIEM.

JInHUM MHIYKUMW MarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuina Amrepa.

JericrBue cuiibl JIopeHIa Ha MOHBI DJIEKTPOJIUTA.

SIBneHuE AIEKTPOMArHUTHON UHAYKLIHUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD IEKTPOJIBHXKYILEH CHIIBI MHAYKIMHU OT CKOPOCTH U3MEHEHUS MATHUTHOTO MTOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yueHne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

WccnepoBanue AeCTBUS MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

UccnenoBanue sBIEHUS 31EKTPOMArHUTHOM UHIYKIIMH.

Pa3nea S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Kojaedanus

Konebarenbnast cuctema. CBoOonmHble MexaHuyeckue koyiebanus. ['apmonuueckue konebanus. [lepuon,
4acToTa, aMIUMTyAa U ¢asza konedanuil. IlpykuHHBIM MasTHUK. MaremMaTHyecKHil MasTHUK. YpaBHEHHE
rapMoHU4YeCKHX Kosiebanuii. [IpeBpaienre sHepruu nNpu rapMOHUIECKUX KOJIeOaHUSX.

Konebatenbupiit koHTYp. CBOOOHBIE DJIEKTPOMArHUTHBIE KOJICOaHHS B MACATHHOM KOJIeOaTeIbHOM KOHTYpE.
AHanoruss MexAy MEXaHHYeCKMMHM U JJIeKTPOMAarHUTHeIMH KoneOaHusimu. @opmyna Tomcona. 3akoH
COXpPaHEHUS YHEPTUU B HJICATHHOM KOJIe0aTEIIbHOM KOHTYDE.

[IpencraBinenne o 3aryxaloummx KoieOaHUsX. BbIHyXJIeHHbIE MexaHWuYecKkue KoyieOanus. Pe3oHaHc.
BreIHyKIeHHBIE 2JIEKTPOMATrHUTHBIE KOJICOaHMSI.



Ilepemennbiii Tok. CHHYCOMAANbHBIM NEPEMEHHBI TOK. MOIIHOCTh NMEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
NEMCTBYIOLIEE 3HAUEHNUE CUJIbI TOKA U HAIIPSDKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepenadya U MOTPEOICHUE EKTPUICCKOM IHEPTHH. DKOJIOTHUECKUE PUCKU
IIPU POU3BOJICTBE NIEKTPO3HEpruu. KynpTypa UCIOIb30BaHUS 3JIEKTPOIHEPTUHU B IOBCETHEBHOM KU3HU.
TexHuueckue ycTpoicTBa M NPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPUUYECKUN 3BOHOK, T'€HEpaTop NEpPEeMEHHOro
TOKa, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTeNbHOM cucTeMbl (IPYKUHHBIN WM MaTEMaTUYECKUN MasiTHUK).
Habmoienue 3aTyxarommx KoJIeOaHwi.

HccnenoBanue CBOMCTB BRIHYKICHHBIX KOJICOAHMIA.

Habmoenue pe3onanca.

CB00OOIHBIC AIIEKTPOMArHUTHBIE KOJICOAHMS.

OcumsutorpaMMbl (3aBUCUMOCTH CHITBI TOKA M HANPSDKEHUS OT BPEMEHH ) IS 3JIEKTPOMArHUTHBIX KOJIEOaHHA.
Pe3onaHc npu nocneaoBaTenbHOM COEIUHEHUH PE3UCTOPA, KaTYIIKH MHAYKTUBHOCTH U KOHEHCATOpa.
Monenb TMHUY 3IIEKTpOoTIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

HccnenoBanue 3aBUCUMOCTH NIEPUOAA MaJIbIX KoJieOaHUM Ipy3a Ha HUTHU OT JUIMHBI HUTU U MAcChl rpy3a.
HccnenoBanue nepeMeHHOr0 TOKAa B IIEMM W3 MOCIEA0BATENbHO COEAMHEHHBIX KOHAEHCATOpA, KATYIIKH U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUNHbLE 60IHbL

MexaHnnyeckue BOJHBI, yCioBHs pacrpocTpaneHus. [lepuon. CkopocTe pacnpocTpaHEHHUs! M JJUHA BOJIHBI.
[Tonepeunsie u npoaoibHbIE BOJIHBL. MHTEphepenuus u qudpakius MeEXaHH4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['poMKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. YCIOBUS HW3JIydeHUS DJEKTPOMAarHUTHBIX BOJH. B3anMHas opueHTanus
BekTopoB E, B, VB  snekrpoMarHutHoi  BosiHe. (CBOMCTBAa  DJIEKTPOMArHUTHBIX  BOJH:  OTpa)KEHUE,
npesoMIIeHre, nojspusanus, Judpakuus, uatepepeHus. CKOpoCTh 3EKTPOMarHUTHBIX BOJIH.

[kana 37meKTpoMarHUTHBIX BOJIH. [IpMeHeHne 3eKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[IpuHIMIBI panOCBA3U U TeNEBUACHUS. Pagronokanusi.

DJIEKTPOMArHMTHOE 3arpsI3HEHUE OKPYKAOIIEH CPEIbI.

TexHnueckne yCTpOMCTBA M MNPAKTUYECKOE INPUMEHEHHME: MY3bIKAJIbHBIE WHCTPYMEHTBI, YJIbTPa3ByKOBas
JIMAarHOCTHKA B TEXHUKE M MEIULIMHE, pajap, paIuonpruéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus.
Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomeecs Teno kak HICTOYHUK 3BYKa.

Habmonenue oTpaxkeHus U IpeoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHunu U Augpakiiii MEXaHHUECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIIUTYAON U YaCTOTOM KOJIeOaHUIA.

HccnenoBanue CBOWCTB SIEKTPOMATHUTHBIX BOJIH: OTpPaXKeHHE, MpeIOMIICHHE, MOJispu3anus, audpaxius,
UHTEephEepEHITUS.

Tema 3. Onmuxka

I'eomerpuueckass onruka. I[IpsMonuHeliHOE paclpoCTpaHeHHE cBeTa B OJHOpoAHou cpexpe. Jlyu cera.
To4euHblii HCTOUHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbI OTpakeHus cera. [locTpoenue n3006paxeHuil B MIOCKOM 3epKaJle.

[Ipenomnenue cBera. 3aKOHBI MpeNOMJICHHMsS cBeTa. AOCONIOTHBIM TMOKazaresnp mpenomieHus. IlomHoe
BHYTpEHHEE OTpakeHue. IIpenenbHblil yrom oJHOro BHyTPEHHETO OTPaKEHUS.

Hucnepcus ceera. CoxHbIi coctaB Oenoro csera. L[Ber.

CoOuparoe U paccenBaronye JUH3bl. ToHKas iMH3a. DOKycHOE paccTOsSHME M ONTHYECKas CUila TOHKOM
muH3bl. [locTpoeHne n300pakeHUil B COOMpAIOIIMX M pacceMBarOIUX JUH3aX. PopMmysa TOHKOW JIMH3BI.
YBenuueHue, 1aBacMo€e JIUH30M.

[Ipenensl TpUMEHMMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas ontuka. Matepdepenuns cera. KorepeHTHble HCTOUYHMKU. YCIOBHUS HAONIOJCHNUS MAaKCUMYMOB U
MUHUMYMOB B UHTEP(HEPEHIIMOHHOMN KapTHHE OT JBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHHKOB.

Hudpakuust cBera. JudpakunonHas peméTka. YcloBUe HAOMIOIEHUS TJIABHBIX MAKCUMYMOB TPHU TMaJICHUH
MOHOXPOMAaTHUYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEIIETKY.

ITonspu3zanus ceera.



Texnuueckue ycTpoiicTBa M MPAKTHUECKOE MPUMEHEHHE: OYKH, JIyna, (oToamnmnapar, IpOeKIIMOHHBIN ammapar,
MUKPOCKOTI, TEJIECKOTI, BOJIOKOHHASI OTITUKA, TU(PAKIUOHHAS PEIIETKA, TIOISPOU].

Jlemoncmpayuu

[IpsmMonuHeitHOE pacpocTpaHeHHe, OTPAKEHHE U MpeloMiieHre cBeTa. ONTHYECKHE MPHOOPHI.

[TonHoe BHyTpeHHEee oTpaxeHue. MoJienb CBETOBOA.

HccnenoBanue cBOWCTB N300pakKeHUH B JTMH3aX.

Monenu MUKpOCKOTIa, TEIECKOIIa.

Habnronenue naTepdepeHnnu cera.

Habmonenue nudpakiuu ceera.

Habmonenue nucniepcun cBera.

[Tonyuenue cekTpa ¢ HOMOUIBIO IPU3MBI.

[Tomy4yeHue criekTpa ¢ HOMOIIBI0 AU(PPAKITHOHHON PEHIETKH.

HabGnronenue mossipu3aniy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3mepenue nokaszaTesnis NpeJoMIICHUS CTEKIIA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3aX.

HaGnronenue aucnepcun ceta.

Pa3nen 6. OcHOBBI cleMAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'paHnnBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHWKH. [locTynaTel crnenualbHOW TEOPUH OTHOCHTEIBHOCTH:
MHBApUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPUHIIUIT OTHOCUTEIbHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILEHUE JITHHBI.

OHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIBI.

CBs13b MacChl ¢ SHEPTUEN U UMITYJIBCOM PEINSTUBUCTCKON YaCTHUIbI. DHEPTUs TOKOS.

Paszpnen 7. KpanToBas pusuka

Tema 1. dnemenmol K6AHM 00U ONMUKU

®otonsl. opmyna [Tnanka cBsi3u sHEpruM GOTOHA C €r0 YACTOTON. DHEPTHS K UMITYJIHC (POTOHA.

OtkpeiTe u uccnenoBanue ¢Gotoddhdexra. Ombitel A. I'. CtomeroBa. 3akoHbl (oToddderra. YpaBHEeHHE
OiiamreiiHa 11 potodrddexra. «Kpacnas rpanuna» Gpotosaddexra.

JlaBnieaune cBeta. OnbiTel I1. H. JleGenena.

XHUMHYECKOE IEUCTBUE CBETA.

Texnuueckue ycTpoHCTBa M IMpaKTUUYECKOE MpHUMEHeHHue: (OTORIEMEHT, (OTOJATUHK, COJHEeYHas Oartapes,
CBETOHO/I.

Jlemoncmpayuu

®doTor(h(PexT Ha yCTaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOIHOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiThl Pe3epdopra mo paccesHuto o -uactunl. Ilmanerapnas monenb aToma.
[Toctynatel bopa. M3nyuenue u nornoiieHue (GOTOHOB MpHU MEPEXOJe aToMa C OJHOTO YPOBHSI SHEPrUU Ha
npyroii. Buapl criektpoB. CiekTp ypOBHEHN 3HEPruu aToma BOJA0poAa.

BonHoBeIe cBoiicTBa yactuil. Boisinbl ne bpoiinsa. KopnycKkynsipHO-BOJIHOBON Ayann3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYCHHE.

Texuuueckne yCTpoHCTBa M NPAKTUYECKOE MPUMEHEHME: CIEKTPaJbHbIM aHalu3 (CHEKTPOCKON), Jiasep,
KBAHTOBBIN KOMITBIOTEP.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenne AMUHBL BOJIHBI JIa3epa.

HaGnronenue nuHeuaThIX CIEKTPOB M3ITydEeHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmusie pabomul

HabGnronenue nuHeyaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, TOKA3bIBAIOUINE CIIOKHOCTh CTpPOEHUs sapa. OTKpbITHE paAMOAKTHUBHOCTH. OIBITHI
Peszepdopna mo ompezneneHHIo cocTaBa paJMOaKTUBHOrO wu3mydeHus. CoiicTBa anbda-, Oera-, ramma-
u3iydeHus. BausiHue paguoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.



OTkpeiTHE NIPOTOHA U HeWTpoHa. HyknonHas monens snpa Ieiizenbepra—lBanenko. 3apsn siapa. MaccoBoe
4yucIo aapa. M3ortomnsl.
Anbda-pacnag. DNEKTPOHHBIA W TO3UTPOHHBIN Oera-pacman. ['amMma-usnydeHue. 3aKOH PagrOaKTHBHOTO
pacraza.
DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jlegekt Maccsl sapa.
SAnepHbie peakuuu. JleneHue U CUHTE3 SAEP.
Snepusrii peaktop. TepmosinepHsiii cunTe3. [Ipo0emMbl 1 MePCIEKTUBHI SACPHOI IHEPTETUKU. DKOJIOTHIECKUE
aCMEKThI AJIEPHON SJHEPTETUKH.
OnemeHTapHble YyacTUlbl. OTKPBITHE NO3UTPOHA.
MeTo1bl HaOIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLL.
@dynnameHTaIbHBIC B3aUMOACHCTBUS. EAMHCTBO (hpM3MUeCKOil KapTHHBI MHpA.
TexHuyeckue ycTpoWCTBa M NMPAKTUYECKOE MPUMEHEHHUE: JO3UMETpP, Kamepa BuilbCOHaA, AEpHBIA pEaKTop,
aToMHas 6omOa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOLINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamophule pabomuol
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).
Pa3nen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU
Oransl pa3BUTHA acTpoHOMHUU. [IpuKiiagHOE M MUPOBO33pEHUECKOE 3HAYEHHE aCTPOHOMMH.
Bun 3B€3anoro Heba. Co3pe3ausl, spKue 3BE3/bl, IIIAHEThI, UX BUAUMOE JABHKEHUE.
Conneynas cucrema.
Connue. Conneunas akTuBHOCTb. Mctounnk sHeprun CoJiHIA U 3BE3/1. 3BE3/IbI, UX OCHOBHBIE XapAKTEPUCTHUKHU.
JuarpaMma «CHEKTpalbHBIA KJIACC — CBETHUMOCTBY». 3BE3MBlI TJIABHOM MOCJEI0BATEILHOCTUA. 3aBUCHUMOCTH
«Macca — CBETUMOCTB» UI 3BE3]T IJIaBHOM MOCIEI0BATENRHOCTH. BHyTpeHHee cTpoeHue 3B€31. CoBpeMEHHbIE
MIPEJICTaBICHMSI O TPOUCXOKAEHUH U 3BOoIMHN CoJHIIA U 3BE3/. DTarbl )KU3HU 3BE3 .
Mineunbiii Ilyte — nHama [amaktuka. Ilonoxkenne m aBwkenwe ComHua B ['amaktuke. TuIbl TranakTHK.
Pannoranaktuku u kBazapel. UEpHbIE ObIPHI B s,Apax rajJakTHK.
Bcenennas. Pacmupenue Bceenennoit. 3akon Xa00ma. Pasberanme ramaktuk. Teopuss Bosbimoro B3pbiBa.
PennkroBoe uznydeHue.
Macmrabnas ctpykrypa BeenenHoii. Meraranaktuka.
Hepewménnpie npoOieMbl aCTPOHOMUHU.
Vuenuueckue nabnrooenus
Habmonenuss HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHJIOKEHUN ISl ONpeeIeHUs
MOJIOKEHUsI HeOECHBIX O0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1us CeBepHOro MoJylmapus U sipKue
3BE3IBI.
Hab6nronenus B reneckon Jlynsl, maner, Maeunoro [TyTu.
O6o0maroniee NoOBTOpeHne
Ponbp ¢u3uku M acTpOHOMHUU B SKOHOMMYECKOM, TEXHOJOTMYECKOW, COLMANIbHOW M 3THUYECKOW cdepax

JeSITeNILHOCTH YeJIOBEKa, POJib U MECTO (PU3UKU M aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MUPA, POJIb
¢busnueckoil Teopur B (GOPMHUPOBAHUU MPEACTABICHUN O (PU3NYECKOW KapTHUHE MUPA, MECTO (H3NYECKOM
KapTUHBI MUpPa B 001IEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usmku 06azoBoro ypoBHA B 11 kjacce ocymiecTBIsieTCs ¢ Y4€TOM COJEepKaTelbHBIX
MEXIIPEIMETHBIX CBs3el C KypcaMi MaTeMaTHKH, ONOJIOTUH, XMMHUH, reorpadui U TEXHOJIOTHH.
Mescnpeomemusvie nonsimus, CBI3aHHbIE C U3yYEHUEM METOJI0B HayYHOT'O MO3HAHUS: SIBJICHUE, HAYYHBIN (akT,
runoTesa, (u3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOAEHUE, SKCHEPUMEHT, MOJIEIUPOBAHHME, MOJEIb,
U3MEpEHHUE.
Mamemamuxa: pelieHue CUCTEMbl YpaBHEHMH, TPUTOHOMETpUUECKHE (DYHKIMHM: CHHYC, KOCHHYC, TaHI'EHC,
KOTaHI'€HC, OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M MX INPOEKIUU HAa OCHU KOOpIUHAT,
CIIO)KEHHE BEKTOPOB, IPOU3BOIHBIC OSJIEMEHTAPHBIX (DYHKIMHA, MPU3HAKM TMOJO0US TPEYroJIbHUKOB,
oTpeieNieHue TIOIa U MIOCKUX (Guryp u o0bEma Ted.
Buonocus: anekTpuueckue SsBIEHUS B HKUBOM MpHpoJie, KojeOaTelabHbIE IBUKEHUS B JKUBOW NpPUPOJE,
ONTHUYECKUE SIBJICHMS B )KUBOU MPUPOJE, NEHCTBUE paAUallii HA )KUBbIE OPTAHNU3MBI.
Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTAINIMUECKasi CTPYKTypa TBEPIBIX T, MEXaHU3Mbl 00pa30BaHMS
KPUCTAJUIMYECKOU PEIIETKH, CIIEKTPAIBHBIN aHAJIN3.



Teocpaghus: MarHUTHBIE TIONMIOCA 3€MIIM, 3alie)KM MATHUTHBIX pyHA, (PoTochéMKa 3€MHOW TMOBEPXHOCTH,
IIPEACKA3aHNUE 3EMIICTPSICCHUMN.

Texnonozus: MTAHUM BIIEKTPOIIepead, TEHEPATOP NEPEMEHHOTO TOKA, MNIEKTPOJBUraTelb, HHIYKIMOHHAS I1€Yb,
pamap, paaMONpPUEMHHK, TEICBU30p, aHTeHHA, TenedoH, CBY-medb, MPOCKIMOHHBINA amnmapaTr, BOJOKOHHAs
ONTHKA, COJIHEUHas OaTapes.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

OcBoenue yuebHoro npeaMera «Du3mnka» Ha ypoBHE cpenHero oOmero oopazoBaHus (0a30BbIi YPOBEHB)
JOJIDKHO o0ecIeunThb JOCTHIXXCHUC CJICAYIOIIUX JIMYHOCTHBIX, MCTAIMPECAMCTHBIX n INpEAMCETHBIX
00pa3oBaTeIbHBIX PE3yNIbTaToB.

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS yueOHOTo mpeamera «DHU3MKa» JIOKHBI OTpa)kKaTh TOTOBHOCTb U
CIOCOOHOCTh 00Y4YaOIIMXCSI PYKOBOJICTBOBAThCS C(HOPMHPOBAHHONW BHYTPEHHEW MO3UIMEH JUYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpHEHTAIWid, TO3WUTUBHBIX BHYTPEHHUX YOEXJECHUH, COOTBETCTBYIOUINX
TPaJMLIMOHHBIM [IEHHOCTSIM POCCUHCKOTO O0IECTBA, pacIIMPEHHE )KM3HEHHOTO OIbITAa U ONbITA JESTEIbHOCTU
B IIPOLIECCE pean3aliil OCHOBHBIX HANPABJICHUN BOCIIMUTATEIbHON AEATEIbHOCTH, B TOM YHCIIE B YaCTH:
1) rpasIaHCcKoOro BOCIUTAHHUS:
c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM OOydarolerocs KaKk aKTMBHOIO M OTBETCTBEHHOTO 4YJIEHA
POCCHUHCKOTO 00IIEeCTBa;
MIPUHSATHE TPATUIIHOHHBIX O0IICYEIIOBEUECKUX TYMAHUCTHIECKUX U IEMOKPATHICCKUX [IEHHOCTEIH;
TOTOBHOCTh BECTH COBMECTHYIO [I€ATEIbHOCTh B HHTEpecax TIpaKJaHCKOro oOIlecTBa, y4acTBOBAaThb B
camMoyInpaBJeHUH B 00pa30BaTeIbHONU OpraHU3alliy;
yYMEHHE B3aUMO/IEHCTBOBAThH C COLMAIbHBIMU UHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIUSIMH U Ha3HAYCHHUEM;
TOTOBHOCTb K T'YMaHUTApHOM U BOJOHTEPCKON JEeSITENbHOCTH;
2) NaTPHOTHYECKOT0 BOCTIMTAHMUSI:
c(hOpMUPOBAHHOCTH POCCHUICKOM TPaXAaHCKON MACHTHYHOCTH, TAaTPHOTHU3MA,;
[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, AOCTHKEHHSIM POCCUHCKHUX YUEHBIX B 00JIacTH
(UBUKY U TEXHUKU;
3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS
c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHUS;
CIIOCOOHOCTh OIICHMBATh CUTYallMI0 M NPUHUMATh OCO3HAHHBIC PEHICHMs, OPUEHTHUPYSACh HAa MOPAIBHO-
HPAaBCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B JESATEIbHOCTH YUEHOTO;
OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOMYUBOTO OyIyILIEro;
4) 3CTeTHYECKOr0 BOCIIUTAHHUS:
ACTETUYECKOE OTHOIIEHUE K MUY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYLIETO (DU3UUYECKOI HAayKe;
5) Tpy/10BOT0 BOCIIUTAHUS:
UHTEpEC K pa3iuyHbiM cepam mpodeccnoHanbHON AeATeIbHOCTH, B TOM YHCIE CBS3aHHBIM C (U3HUKOW U
TEXHHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mpodeccuu U peamu3oBhIBaTh COOCTBEHHBIE
KU3HEHHBIC TUIaHBI;
TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHHIO B 00NACTH (PU3UKU HA MPOTSHKEHUHM BCEH
KU3HU;
6) 9K0JIOTHYECKOTr0 BOCTIUTAHUS:
C(OPMHPOBAHHOCTh IKOJOTHUECKON KYIbTYpPbI, OCO3HAHHUE INI00ANBHOTO XapaKTepa 3KOJOrHUECKUX MpooieM;
IUTAHUPOBAHUE U OCYLIECTBICHHE NEHCTBUN B OKpYXKalolled cpelie Ha OCHOBE 3HAHMS Liejed yCTOWYMBOTO
Pa3BUTHS YEJIOBEUECTBA;
pacuIMpeHue OMbITa JAEATEIBHOCTH 3KOJIOTHUYECKON HaNpaBiICHHOCTH Ha OCHOBE MMEIOUIMXCS 3HAaHUM MO
¢dusuke;
7) HeHHOCTH HAYYHOT 0 TIO3HAHUS:
C(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS (PuznyecKon
HAYKH;
OCO3HAHME LIEHHOCTH HAyYHOM JAeATeNIbHOCTH, TOTOBHOCTH B TMpoIlecce H3ydeHUs (PHU3UKH OCYIIECTBIIATH
MIPOEKTHYIO M UCCIIE0BATENbCKYIO IEITEIbHOCTh MHINBUAYaJIbHO U B TPYIIIIE.



METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHMBEPCAJIbHbIE YUeOHbIE e CTBUS

ba3oBble Jornveckue AeiicTBUS:

- CaMOCTOSATEIHHO (DOPMYIUPOBATH U AKTYyaJIU3UPOBATH MPOOIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

- ONIPEACIIATH UEIU AEATEIbHOCTH, 3a1aBaTh IapaMETPbl U KPUTEPUU UX JTOCTHKECHUS;

- BBISIBIIATH 3aKOHOMEPHOCTH U IPOTHBOPEYHSI B pACCMATPUBAEMBIX (DU3HUYECKUX SBICHHUSIX;

- pa3pabaThIBaTh TUIAH PEIICHUS TPOOJIEMBI ¢ YIETOM aHAIM3a UMCIOIIUXCS MATEPUAIBHBIX U HEMaTePUATbHBIX
pecypcos;

- BHOCUTH KOPPEKTHBBI B JI€ATEIHLHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIBTATOB IIEJIAM, OIEHWBATH PUCKU
IMOCJICACTBUM ACATCIBHOCTH;

- KOOPJAMHHUPOBATh M BBIMIOJHATH PabOTy B YCIOBUSAX PEaTbHOrO, BHPTYAIBHOIO W KOMOWHUPOBAHHOTO
B3aHMOJICHCTBHS;

- pa3BUBATh KPEATUBHOE MBIIJICHUE MPU PEIICHUH KM3HEHHBIX MPOOIIEM.

ba3oBble nccienopareibcKue AeiicTBHUS:

- BJIQ/IETh HAYYHOU TEPMUHOJIOTUEHN, KITIOUYEBBIMU MOHATHUSMU U METOAaMH (PU3MUECKON HAYKH;

- BJAJIETh HaBBIKAMHU YYEOHO-HUCCIEAOBATEIBCKOM M TMPOEKTHOM NEATeNTbHOCTH B 00JacTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3adad (PU3MUeCcKOro
COJIEpKaHUsl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMUS;

- BIIAJICTh BUJIAMU JIEATEIHLHOCTH IO TIOJIYYCHHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETaIlud, MpeoOpa3oBaHUI0 U
MIPUMEHEHHIO B PA3IMYHBIX YY€OHBIX CHUTYyallUsiX, B TOM YHCIIC TPU CO3/JaHUU YYEOHBIX TMPOCKTOB B 00IacTH
buzuky;

- BBISBIISITH NIPUYMHHO-CJICJCTBEHHBIC CBSI3M M aKTYaJIM3UPOBATH 3a/1ady, BBIJIBUTATh THUIOTE3Y €€ pEelIeHHUs,
HaxOJIUTh apryMEHTHI JJI I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh apaMeTPhl M KPUTEPHUH PEIICHUS;

- AHAJIM3UPOBATH TOJYYEHHbIE B XOJE€ pELICHUS 3adauyd PE3YJNbTaThl, KPUTHYECKH OLECHUBATHh UX
JIOCTOBEPHOCTb, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

- CTaBUTh U (PopMyaUpOBaTH COOCTBEHHBIC 3a7aud B OOpa30BaTEIBLHON ACSITEIBHOCTH, B TOM YHCIIE IPHU
M3y4eHUHU (HU3UKH,

- 1aBaTh OLICHKY HOBBIM CHUTYaIIHsIM, OTICHUBATh MMPHUOOPETEHHBIH OIIBIT;

- YMETb MEePEHOCUTH 3HAHUSI TI0 (PU3UKE B MPAKTHUECKYIO 00JaCTh KU3HEIEATSIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTeH;

- BBIJIBUTaTh HOBBIE UJCH, IPEJIaraTb OPUTrHHAJIBHBIC MOIXO0Abl U PELICHHUS;

- CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE AIbTePHATHBHBIC PEIICHHUS.

PaGora ¢ undopmanmeii:

- BJIAJICTh HaBBIKAMH TOJy4YeHUs WH(pOpManuu (U3UYECKOTO COJCpKAHUS W3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEJIPHO OCYIIECTBIIATh MOUCK, aHAJIN3, CUCTEMATU3AIMIO U HHTEPIIPETAIINI0 HHHOPMAIMH Pa3THIHBIX
BHJIOB U (DOPM TIpE/ICTABIICHNUS,

- OLICHMBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCIO0JIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHI B PEHICHHMH KOTHUTHBHBIX,
KOMMYHHMKATHBHBIX W OpPraHU3allMOHHBIX 3a7ady C coONo/ieHueM TpeOOBaHU JPrOHOMHUKH, TEXHUKU
0€30MMacCHOCTH, TUTHEHBI, pecypcocOepe:keHusi, MPAaBOBbIX M O3TUYECKHUX HOPM, HOPM HH(OPMALMOHHON
0€30I1aCHOCTH;

- cO371aBaTh TEKCThI (DU3MUYECKOTO COAEPKAHMS B pA3NUYHBIX (hopMaTax ¢ yu€ToM HazHayeHHsS WH(OPMALUU U
[EJIeBOY ayTUTOPUH, BBIOUpAas ONTUMANbHYIO0 (POpPMY MIPEICTABICHUS U BU3YyaIU3AIIHH.

KoMmyHnKaTHUBHBIEC YHUBEpPCAJIbHbIEe y4eOHbIE 1eiCTBUS:

- OCYIIECTBIJIATH OOIIEHUE Ha YpOoKaxX (PU3UKU U BO BHEYPOUHOU JESTENLHOCTH;

- pacmo3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTYAIlMi U CMSATYaTh KOH(QIUKTHL;

- pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PE€HHMS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

- MIOHUMATh U UCIOJIb30BATh MIPEUMYILIECTBA KOMaHAHON ¥ MHIMBUIYATbHOU PabOTHI;

- BbIOMpaTh TEMATUKy W METOJIbl COBMECTHBIX JCUCTBUN C Y4ETOM OOIIMX HHTEPECOB U BO3MOYKHOCTEH
Ka)KJIOr0 4WICHA KOJUICKTUBA;

- OpPUHUMATh LEIH COBMECTHOM [EATEeNbHOCTH, OpPraHU30BBIBATH WU KOOPAMHUPOBATH JEUCTBUS TO €€
JOCTHIKEHHIO: COCTaBIISATh IUTAH JEHCTBUH, pacmpelensTh polid ¢ y4ETOM MHEHUN Y4aCTHHUKOB, 0OCYXKIaTh
pe3yabTaThl COBMECTHOU PabOTHI;

- OLICHMBATh Ka4e€CTBO CBOETO BKJIA/Ja M KaXJIOTO yYaCTHHKA KOMaH bl B OO PE3yabTaT Mo pa3padoTaHHBIM
KpUTEPUSIM;



- Ipeajgararb HOBBIE IIPOCKTHI, OLICHMBATh HUJICH C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOU
3HA4YUMOCTH;

- OCYLIECTBJIATDH IO3UTHBHOE CTPATETMYECKOE MOBEIACHUE B PA3JIMYHBIX CUTYyalLUsAX, [IPOSIBIATH TBOPYECTBO U
BOOOpaxeHne, ObITh MHULIUATHBHBIM.

PeryasitTuBHble YHMBepcaJIbHbIe yUeOHbIe AelicTBUS

Camoopranmsanms:

- CaMOCTOSITETILHO OCYLIECTBIIATH MO3HABATEIBHYIO JEATEIBHOCTh B 00JIACTH (PU3MKH U aCTPOHOMMH, BBISBIISATH
po0OJIeMBbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 33/1a4H;

- CaMOCTOSATEIIBHO COCTaBJIATH ILIAH PEIIECHHs pPacd4E€THBIX M KadeCTBEHHBIX 3a/1ay, IUIAH BBIIIOJIHEHMS
MPAKTUIECKON pabOTHI C YYETOM UMEIOIINXCS PECYpPCOB, COOCTBEHHBIX BOBMOKHOCTEH M MPEANOYTCHUH;

- 1aBaTh OLICHKY HOBBIM CHUTYaLUsIM;

- pacIIMpATh PaMKH y4€OHOTO MPEAMETa HAa OCHOBE JIMYHBIX MTPEANOYTEHU;

- JIeNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHE;

- OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

- crocOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYAULIUU B 007aCTH (PU3HMKHU, TOCTOSHHO TMOBBIIIATH CBOM
00pa30BaTeNIbHBIN U KyJbTYpPHBII YpOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJVIEKT:

- JlaBaTh OILICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATH COOTBETCTBHE
PE3YJIBTAaTOB LICIISAM;

- BJIaJICTh HaBBbIKAMM [MO3HABATEIbHON pe(IEeKCUU KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUI M MBICIUTENbHBIX
IIPOLIECCOB, UX PE3YJIBTaTOB M OCHOBAHMI;

- HCTI0JIb30BaTh MPUEMBI peIIeKCHH Ui OLIEHKH CUTYalluH, BEIOOpAa BEPHOTO PEIICHUS;

- YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 0 UX CHUKEHUIO;

- IPUHUMAaTh MOTHUBBI U APTYMEHTHI IPYTUX MPH aHAIN3€E PE3YyJIbTaTOB JACSATEIBHOCTH;

- IpUHUMATh ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

- IPUHUMATh MOTUBBI X aPTYMEHTBI IPYTUX IIPU aHAIHU3€E PE3YJIbTaTOB ACATEIbHOCTH;

- IPU3HABaTh CBOE MIPABO U IPABO JPYTUX Ha OIIMOKH.

B mporecce nOCTMXKEHUS JUYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS MPOrpamMMbl MO (U3MKE U1 YPOBHs
cpeaHero oomero oOpa3zoBaHMs |y OOyYaroIIMXCS COBEPLICHCTBYETCS HMOLMOHANBHBIM  MHTEIIEKT,
IpeanojararIiuil copMUPOBAHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IIOHMMAaTh CBOE HMOIMOHAJIBHOE COCTOSHHUE, BUAETh
HalpaBJICHUs Pa3BUTUS COOCTBEHHON IMOIIMOHAILHON C(epsl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHMs, BKIIOYAIOIIEr0 CaMOKOHTPOJIb, yYMEHUE IIPUHMMAaTh OTBETCTBEHHOCTb 3a CBOE
IIOBEJICHUE, CIOCOOHOCTh aJalTUPOBATHCS K SMOLMOHAJIBHBIM HM3MEHEHUSM M HPOSBISATH TMOKOCTb, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEI MOTHBAlLM{, BKJIIOYAIOIEH CTPEMJIEHWE K JOCTIKEHUIO LMW M YCHeXy, ONTHUMU3M,
MHULMATUBHOCTb, YMEHUE IEHCTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTEN;

SMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE JPYTUX, YYUTHIBATh €ro IpHU
OCYIIECTBJICHUM OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIOYAIOUIMX CIIOCOOHOCTh BBICTPAUBaTh OTHOLIEHUS C JAPYIrMMH JIHOJBMU,

3a00TUTHCS, IPOSABIATH HHTEPEC U pazperiaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K koHumy oOyuenus B 10 kJacce mpeJMeTHbIe pe3ylbTaThl Ha 0a30BOM YpPOBHE [OJDKHBI OTpa)kaTh
Cc(OPMHPOBAHHOCTh y OOyHAIOIUXCS YMEHUIL:
J€MOHCTPUPOBATh Ha MpUMepax posib U MecTo (PU3MKH B (POPMUPOBAHUM COBPEMEHHOW HAy4YHOUN KapTHHbBI
MHUpa, B pa3BUTUN COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B IPAKTUUYECKOM EATENBHOCTH JIIOJIEH;
YUUTHIBATh T'PAHMIBI MPUMEHEHUS M3YYEHHBIX (DU3MUECKMX MOjeNel: MaTepuanbHas TOYKa, MHEpIHaIbHAas
cucreMa OTcuéTa, abCOIIOTHO TBEPJOE TEJO, UICaTIbHBIN ra3, MOJEIN CTPOCHUS ra30B, KUAKOCTEH U TBEPIBIX
TeJI, TOYSUHBIN 2JIEKTPUUECKUI 3aps]l IPU pelieHNH (PU3NIECKUX 3a/1a4;
pacro3HaBaTh (pu3nueckue sABIeHHs (IIPOLECcChl) K OOBSICHITh UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO -
KMHETUYECKOM TEOPUM CTPOECHMsI BEIECTBA U JJIEKTPOJMHAMHMKH: PaBHOMEPHOE M PAaBHOYCKOPEHHOE
NpSIMOJIMHEIHOE JIBHKEHUE, CBOOOIHOE MaJeHUe TN, JBIKEHUE 10 OKPY)KHOCTH, MHEPIIHs, B3aUMoIeiicTBHE
Ten, quddy3us, OpOYHOBCKOE BUKEHUE, CTPOEHHE JKUAKOCTeH U TBEPIBIX TeJ, U3MEHEHHE 00BbEMa Tel MpHu
HarpeBaHuu (OXJIaXAEHUH), TEINIOBOE PaBHOBECHE, UCIAPEHUE, KOHJAEHCALMs, IJIABJICHUE, KpUCTAIUIM3ALMS,



KUTICHHUE, BJIAXXHOCTH BO3/yXa, MOBBIIICHUE TABJICHHS ra3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCYZAE, CBS3b
MEXAy apaMeTpaMy COCTOSIHUSA T'a3a B U30IIpolieccax, MIEKTPU3alus TN, B3aUMOEHCTBHE 3aps10B;
OTHCBHIBATH MEXAaHMUYECKOE JIBUKECHUE, MCTIONB3YS (PU3UUYECKUE BEIMYMHBI: KOOPAWHATA, MyTh, MEpEMEIICHHE,
CKOPOCTb, YCKOpPEHME, Macca Teja, CWa, UMIYJIbC Tejla, KUHETUYECKasl SHEPrus, NOTEHUUAIbHAs 3HEPIHUs,
MexXaHHuecKasi paboTa, MEXaHMYECKasi MOIIHOCTD; IPU OMMCAHUU MPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICIT
UCTOJBb3YyEeMbIX BEJIWYMH, HMX OOO3HAYEHHS M EOUHMIBI, HAXOJUTb (OPMYIBI, CBS3BIBAIOLINE JAHHYIO
(U3NUECKYIO BEIMYUHY C IPYTMMHU BETHYUHAMU;

OTMCBHIBATh M3YyYCHHBIC TEIJIOBBIE CBOWCTBA TEN M TEIUIOBHIC SIBJICHUS, HCIOJB3YS (U3UYECKUE BEITMYMHBL:
JaBJIEHWE Tra3a, TeMIlepaTrypa, CpeIHsAs KUHETHYECKas OJHEPrusl XaOTUYECKOrO JIBMKEHUS MOJIEKYII,
CpPEIHEKBaJpaTUYHasl CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUJIOThI, BHYTPEHHsSl BHeprus, pabora rasa,
KOA(QQHUIIMEHT TMOJIE3HOTO JCHCTBHSI TEIUIOBOTO JBUTATENIs; IPU OTIMCAHHUH MTPABIIIBHO TPAKTOBATH (DPH3UIECKUI
CMBICJI MCTIOJIb3YEMbIX BEIIMYHMH, UX 0003HAUEHUS M E€IUHHIBI, HAXOJUTH (DOPMYIIbI, CBSA3BIBAIOIINE TAHHYIO
(U3NYECKYIO BETMUHUHY C IPYTHMHU BETHUYNHAM;

OTMCHIBAaTh N3YYEHHBIE AJIEKTPUUECKHUE CBOWCTBA BEIIECTBA U AIEKTPUUECKHE SBICHUS (TPOLIECCHI), UCIIOJIB3YS
¢u3nyecKue BEIUYUHBL: AJIEKTPUUYECKUM 3apsf, SJIEKTPUYECKOE I10JIe, HANpPSHKEHHOCTH MOJISI, MOTEHIUA,
Pa3HOCTh NMOTEHIMAJIOB; MPU ONMMCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKHI CMBICI HCIOJIB3YEMbIX BEIHYHH,
uX 0003HaUYEHUs U €UHUIIBI; YKa3bIBaTh (JOPMYJIbl, CBSI3bIBAIOIINE TAHHYIO (PU3MUECKYIO BEIMUHHY C APYTUMHU
BEITMYNHAMU;

aHAJIM3UPOBaTh (DU3MUYECKUE MPOLECChl M SBICHUS, HCHOJb3ysd (U3NYECKUE 3aKOHBI W IMPHUHIMIIBI: 3aKOH
BceMupHoro Tarotenus, |, Il u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUsS MEXaHMYECKON OHHEpPIruH, 3aKOH
COXPaHEHHUs MUMITYJIbCa, IPUHIUI CYNEPIIO3UIINH CHUJI, TPUHIIUIT PAaBHOMPABHS UHEPIIUAIBHBIX CHUCTEM OTCUETa,
MOJIEKYJISIPHO-KHUHETHYECKYI0 TEOPUIO CTPOEHHUS BELIECTBA, ra30Bbl€ 3aKOHBI, CBSI3b CpPEeJHENH KHUHETUYECKOU
SHEpPruM TEIIOBOTO ABMKEHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIiepaTypoi, epBblid 3aKOH TEPMOJINHAMUKHU, 3aKOH
COXpPaHEHHUS JIEKTPUUECKOTO 3apsiia, 3akoH KyrnoHa, mpu 3ToM paznuyaTrh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCcKOe BbIpaKeHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHLUIIBI JEHCTBUS MAIllMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB; pa3iauyaTh YCIOBU S
ux 6€3011aCHOTO MCI0JIb30BaHMsI B TOBCEJHEBHOM KU3HU;

BBIMOJIHATh SKCIIEPUMEHTHI IO UCCIIEOBAHUIO (PU3NYECKUX SBJICHUN U NMPOLECCOB C MCIOJIb30BAHUEM MPSIMBIX
1 KOCBEHHBIX M3MEpPEHUH, Mpu 3TOM (popMyaupoBaTh mpolaemMy/3aaady U TUIIOTE3Y YIEOHOTO IKCIEPUMEHTA,
co0MpaTh YCTAHOBKY U3 MPEUIOKEHHOI0 000PYA0BaHUs, IPOBOAUTH ONBIT U (POPMYIUPOBATH BBIBOIBI;
OCYILIECTBIIATh MPSIMbIE U KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIMYMH, IPU 3TOM BBIOMpPATh ONTUMAJIbHBINA
croco0 U3MEpPEeHMsI U UCI0JIb30BaTh U3BECTHBIE METO/IbI OLICHKH IOIPELIHOCTEN U3MEPEHHI;

HCCIIEI0BAaTh 3aBUCUMOCTH MEXJy (U3MUECKUMH BEIMUYMHAMU C UCIOJIb30BAaHUEM NPSAMBIX W3MEPEHUH, Ipu
3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATh PE3y/IbTaThl MOJTyY€HHON 3aBUCUMOCTH (PU3NYECKUX BEJINYUH
B BUie Ta0aMIl U rpadUKoOB, 1€1aTh BBIBOABI 10 PE3yIbTaTaM MCCIEIOBAHUS;

coOuroaTh mpaBuia 0e30MacHOro TpyJa MPU IMPOBEAECHUHU UCCIIEOBAHUI B paMKax y4eOHOIO 3KCIIEPUMEHTA,
yueOHO-HMCCIeI0BATENbCKON U MPOEKTHOM AEATENBHOCTU C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB U
nabopaTopHOro 000pyIOBaHUS;

pemaTb pacy€THbIe 3aaud C SIBHO 3a/JaHHOM (DM3MYECKOW MOJENbl0, UCHONIb3Ys (U3NYECKUE 3aKOHbI U
IPUHLUIBI, Ha OCHOBE aHalIM3a YCJIOBMs 3a/laud BbIOMpPATh (U3UYECKYIO0 MOJENb, BBIACIATH (Puznyeckue
BEIMYUHBI U (QOPMYJIbl, HEOOXOIAUMbIE A €€ pEeLIeHUs, MPOBOAUTH PACUETHl U OLIEHUBATh PEAJbHOCTD
MOJIy4EHHOTO 3HaYeHUs (PU3NYECKON BEINUYMHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BHICTPAUBATh JJOIMYECKH HEIIPOTHBOPEUUBYIO LIETIOYKY PACCYKJICHUN € OMOpoil
Ha M3y4YEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (DPU3UYECKHUE SIBIICHUS,

UCMOJb30BaTh IMPH pEIIEeHUU Y4eOHBIX 3a7ay COBPEMEHHbIC MH()OPMALMOHHBIE TEXHOJIOTUU JUIS IOMCKA,
CTPYKTYpUPOBAHUS, HHTEpPHpETallMd M TNPEACTaBICHUs Y4eOHOM M HaydyHO-TOMYISIpHOW uWH(opmanuy,
MOJIy4EHHOH U3 pa3IuYHbIX UCTOUHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOIY4aeMyt0 HHPOPMAIIHIO;

IPUBOAMUTH NMPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE HAyKH, OObSICHEHHUE
IIPOILIECCOB OKPYXKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3MKe B MOBCETHEBHOM KU3HHU ISl 0OecriedeHus: 6e30MacHOCTH MU
oOpamieHuu ¢ npudopamMu M TEXHUYECKMMM YCTPOMCTBAMH, JIJIsl COXpAHEHHUs 3/10pOBbS U COONIOJICHUS HOPM
9KOJIOTMYECKOT0 TIOBEICHUS B OKPYKAIOLEN CPELE;

paboTaTe B TpylIie C BBIIOJIHEHUEM PA3IUYHBIX COLUAIBHBIX pOJIEH, IJIaHUPOBAaTh pPabOTy TPYIIIbI,
palMOHANBHO paclpeiessiTh OO0SM3aHHOCTH M IUIAHUPOBATh JEATENBHOCTh B HECTaHJAPTHBIX CHUTYalUsX,
aJIeKBaTHO OIICHMBATh BKJIAJ] K&KJOT0 U3 YYaCTHUKOB IPYIIIbI B pEllIeHUe paccCMaTpUBAaeMON MPOOIEMBI.



K konmy oOyyenus B 11 kJacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh
Cc(OPMHUPOBAHHOCTD y O0OyHAIOIIUXCS YMEHUI:
JEMOHCTPUPOBATh HAa MpUMepax posib U MecTo (U3MKH B (POPMUPOBAHMM COBPEMEHHOW HAYYHOUW KapTHHBI
MHpAa, B PA3BUTUHU COBPEMEHHOM TEXHUKU U TEXHOJOTHUM, B IPAKTUYECKOU ACATEIBHOCTH JIFOACH, LEIOCTHOCTh
Y eIMHCTBO (PU3UYECKOI KapTHHBI MUPA;
YUUTBIBATh TPAHUIIBI IPUMEHEHUS] W3YYCHHBIX (PU3UYECKUX MOJIENICH: TOUCUHBIA MIEKTPUIESCKUN 3apsi, JTyd
CBETa, TOUEYHBI UCTOYHMK CBETA, AJEpHAsi MOJIENIb aToOMa, HyKJIOHHAsl MOJIEJIb aTOMHOTO siipa MpU PELICHUU
buznyecKux 3a/1ad;
pacrio3HaBaTh (pu3nMyecKue siBICHUS (MPOLIECCh) U OOBACHITH UX HAa OCHOBE 3aKOHOB AJIEKTPOJUHAMUKHU W
KBaHTOBOM (DM3MKU: 3JIEKTpUYECKasl MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JACHCTBUS
TOKa, B3aUMO/JICIICTBUE MAarHUTOB, JIEKTPOMAarHuTHasi MHAYKLUS, 1€HCTBUE MarHUTHOT'O I0JI Ha IPOBOJHUK C
TOKOM M JABWXYILUHNCS 3apsf, 3JEKTPOMAarHUTHbIE KOJI€OaHUS U BOJIHBI, MPSMOJIMHEITHOE pacnpocTpaHeHHE
CBETa, OTpakKeHUE, MpelloMiIeHue, uHTepdepeHuus, Audpakuus U TNOJsSpU3alMs CBeTa, JUCIEPCHUs CBETa,
dhoTornexkrpuueckuii 3pdext (hoTorddeKT), CBeTOBOE JaBiIeHNE, BOSHUKHOBEHUE JIMHEMYATOTO CIIEKTpa aTomMa
BOJIOPO/JIa, €CTECTBEHHAs! M UCKYCCTBEHHAs paJJMOAKTUBHOCTB;
ONMCHIBATh HM3y4YCHHBbIE CBOMCTBA BeElIECTBA (PNEKTPUUECKHE, MArHUTHBIE, ONTHYECKHE, JJIEKTPHUUECKYIO
MPOBOJAMMOCTh PA3JIMUYHBIX Cpel) U 3JIEKTPOMArHUTHbIE SBJIEHMS (MPOLIECCHI), HCHOJB3YS (DU3UUECKHE
BEJIMYMHBI: 3JIEKTPUUYECKUHN 3apsijl, cUla TOKA, IEKTPUUYECKOE HaIpPsDKEHUE, SJIEKTPUUYECKOE COMPOTUBIICHUE,
Pa3HOCTh MOTEHILIMANOB, 3JIEKTPOABMKYIAs CHa, paboTa TOKA, MHIYKIMS MarHUTHOTO MOJs, cuia AMIiepa,
cwia JlopeHIia, MHAYKTUBHOCTh KAaTYLIKU, SHEPTHUsS 3JIEKTPUUYECKOr0 U MarHUTHOTO TOJIEH, MeproJ U 4acToTa
KojebaHuil B KoJjiebaTeabHOM KOHTYpE, 3apsii U cuja TOKa B IMPOliecce TapMOHMYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (OKyCHOE pacCTOSHME W ONTHYECKas CHUjla JIMH3bL, MPU OMNHCAHUM TPABUIBHO TPAKTOBATh
(Gbu3NyecKuil CMBICT HCIOJIB3YEMBIX BEJIMYMH, HUX OOO3HAUEHUS M EOUHMIBI, YKa3blBaTh (QOPMYIIbL,
CBSI3bIBAIOILME JAHHYIO (PM3UUECKYIO BETMUUHY C IPYTUMHU BEJIMUMHAMY;
ONKCBHIBATH HM3Y4YEHHBbIE KBAHTOBBIC SBJICHUS M IPOLECCHI, UCHONB3Ys (PU3MUYECKUE BEIUYMHBL CKOPOCTb
3JIEKTPOMArHUTHBIX BOJIH, JAJMHA BOJHBI M 4aCTOTa CBETA, SHEPrUsl U UMIyJIbC (POTOHA, IEPUO] MOJypacnaa,
SHEPIUs CBSI3UM aTOMHBIX sJIep, NPU ONUCAHUU IMPABMIBHO TPAKTOBATh (PU3MUECKHHM CMBICI HCHOJIb3YEMBIX
BEJIMYUH, UX 0003HAUEHUS U €AMHUIIBI, YKA3bIBaTh (DOPMYJIbl, CBS3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUNHY C
JAPYrUMH BEJTMYMHAMMU, BBIYMCIIATH 3HAUCHUE (PU3NUECKOM BETUUMHBL;
aHATM3UPOBATh (PU3NYECKUE MPOLECCH U SABJIECHUS, UCIONb3Ys (PU3NUECKUE 3aKOHBI U MPUHIMUIIEL: 3aK0H OMa,
3aKOHBI TOCJIEJOBATEILHOTO M MapajlIeIbHOTO COEAMHEHUs IPOBOJHUKOB, 3akoH Jlxoynsi—JleHua, 3akoH
3JIEKTPOMArHUTHOM MHAYKIUH, 3aKOH IMPSIMOJIMHEHMHOIO paclpoCTpaHEHMsI CBETA, 3aKOHbI OTPaKE€HHs CBETa,
3aKOHBI MPEJIOMJICHUs CBETa, ypaBHeHUE DWHIITeliHA 11 GoTorpderTa, 3aKOH COXpaHEHHs] YHEPTUH, 3aKOH
COXpaHEHUs HUMIIYJbCa, 3aKOH COXPAaHEHMs JIEKTPUUYECKOIO 3apsjia, 3aKOH COXPaHEHHMsI MacCOBOI'O 4YHCIA,
noctyiarsl bopa, 3ak0H paMOaKTHBHOTO pacmaja, IMpu 3TOM pa3iuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA,
€ro MareMaTH4ecKoe BbIpaK€HUE U YCIIOBUS (IpaHUIbI, 00JacTH) IPUMEHUMOCTH;
OIpeNieNIATh HallpaBJieHUe BEKTOpa MHAYKIIMM MAarHUTHOTO MOJIsI IPOBOJHUKA C TOKOM, CHJIBI AMIIEpa U CHUJIbI
Jlopenna;
CTPOMTH U OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOoe IJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;
BBIMOJIHATh SKCIEPUMEHTHI [0 UCCIIEOBAHNIO (PU3NYECKUX SBJICHUN U MPOLIECCOB C MCIIOJIB30BAaHUEM IMPSIMBIX
U KOCBEHHBIX M3MEpEHUil: Ipu 3ToM (popMyianpoBaTe npobiaeMy/3aiady U THIOTe3y y4eOHOIro 3KCIIepUMEHTa,
coOMpaTh YCTAHOBKY U3 MPEUIOKEHHOT0 000PYI0BaHUs, TPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI;
OCYIIECTBIATh MPSIMbIE U KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIMYMH, IPU 3TOM BBIOMpPATh OMTUMAJIbHBINA
croco0 U3MepeHHsl U UCTI0JIb30BaTh U3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEpPEHHI;
UCCIIEIOBAaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C MCIOJB30BAaHUEM TMPSMBIX M3MEPEHUIl: NpU 3TOM
KOHCTPYUPOBaTh YCTaHOBKY, (PMKCHUPOBATh PE3YJIbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIMYHMH B
BUJIe TaOIUI U TpaHKOB, A€IaTh BBIBOBI 110 pe3yabTaTaM UCCIeI0BaHUS;
coOuroIaTh mpaBuiia 6e30MacHOro TpyZa MpU MPOBEAEHUHN HCCIEIOBAHUI B paMKax yueOHOT'O SKCIEPHUMEHTA,
y4eOHO-MCCIIeIOBATEIbCKON U MPOEKTHOW JIEATENFHOCTH C MCIOJB30BAaHMEM H3MEPHUTEIbHBIX YCTPOMCTB U
71a6opaTopHOTO 0OOPYIOBAHUSE
pemaTh pacy€THbIE 3a/a4d C SIBHO 33/JaHHON (DU3MYECKOW MOJENbI0, HCIONB3Ys (U3NYECKUE 3aKOHBI M
NPUHLUIBI, Ha OCHOBE aHAlIM3a YCIOBHS 3a/aud BbIOMpaTh (DU3NYECKYI0 MOJEINb, BBIACHATH (PU3MUYECKHE
BEIMYUHBI U (QOPMYJbI, HEOOXOIMMbIE A €€ pEeLIeHUs, MPOBOJUTH PACUETHI M OLIEHUBATh PEATbHOCTD
MOJIyYEHHOTO 3HaUCHHSI (PU3NYECKON BEIINUMHBL,



pelaTh KaueCTBEHHBIE 3aJa4U: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUN C OIIOPOU
Ha M3y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHHUS,

WCTOJB30BaTh IMPH PEIICHUH y4eOHBIX 3a7ady COBPEMEHHBIC HH(OPMALMOHHBIE TEXHOJIOTUU JUIS IOHCKA,
CTPYKTYpUPOBAaHUS, WHTEPHpPETAlMA M TNPEACTABICHUS Y4eOHOH M HAYYHO-TIOMYISIPHOW WH(pOpManuy,
MOJIyYCHHOH U3 Pa3IMYHbIX UCTOYHUKOB, KPUTHUYECKH aHAIM3HPOBATH TOIy4aeMyI0 HHPOPMAIIHIO;

OOBSICHATh TPUHIMIIEI JICWCTBUS MAallWH, NMPUOOPOB M TEXHUYECKHX YCTPOWCTB, pa3ivyaTh YCIOBUS HX
0€30I1aCHOTO MCII0JIb30BaHMS B IOBCEAHEBHOM KHI3HH;

IIPUBOJUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKU, B OOBSICHEHUE
IIPOLIECCOB OKPYKAKOUIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTH;

MCTOJIB30BATh TEOPETUUYECKUE 3HAHMS 10 (PU3HKE B MOBCETHEBHOMN KU3HHU ISl 00eCTIeYeHUsI OE30MTaCHOCTH MIPH
oOpamieHny ¢ mpudopamMu M TEXHHYECKHMMH YCTPOMCTBAMHU, JJIsI COXPAHEHHUS 3I0POBBS M COONIOICHUS HOPM
HKOJIOTMYECKOTO TIOBEIECHUS B OKPYKAIOILEN CPELE;

pabotate B Tpymme ¢ BBIIOJHCHHEM Pa3IHYHBIX CONHUAIBHBIX PpOJICH, IUIAHUPOBAaTh pPabOTy TPYIIIHI,
palMOHAJIbHO pACHpPEAEATh OOSI3aHHOCTH M IUIAHUPOBATH JAEATENIbHOCTh B HECTAHJAPTHBIX CHUTYalMsX,
a/IeKBaTHO OIICHMBATh BKJIAJl KaXJ0r0 U3 YYACTHUKOB TPYIIIbI B PELIEHHE pacCMaTpUBAEMOM MTPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne  HaummeHoBaHHe pa3zienoB U TeEM KosmuecTBo yacos OnekTpoHHbIe (IU(POBbHIE)
/1 IIporpaMMbl Bcero KOHTpOJ'H)HBIe HpaKTquCKI/Ie 06p330BaTeJ'II:HBIe peCypChI
paboTsI paboTsI
Pazgen 1. ®PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®usuka u METOJbI HAYYHOTO 2 bubnuoreka [JOK
MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 2
Paznen 2. MEXAHUKA
2.1 Kunemarnka 5 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
2.2 ]JlunamMuka 7 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3akOoHBI COXpaHEHUS B MEXaHUKe 6 1 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
3.1 OcHOBBI MOJIEKYIIIPHO- 9 1 bubnuorexa LIOK
KHHETHYECKOM Teopuu https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIUHAMHUKHU 10 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
3.3 ArperarHbple COCTOSIHHS 5 bubmuoreka [JOK
BemecTBa. Ma3oBbIe MePEX0Ibl https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DnekrpocraTHKa 10 1 bubnuorexa LIOK
https://m.edsoo.ru/7f41bf72
4.2 TIoCTOSIHHBIN PTIEKTPUUECKUI 12 1 1 bubnuorexa LIOK
TOK. TOKH B Pa3JIMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PeszepBHoe Bpemst 2 1
OBULIEE KOJIMYECTBO YACOB 68 4 4
I10 ITPOT'PAMME

11 KJIACC
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https://m.edsoo.ru/7f41bf72
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Ne  HaumeHnoBaHue pa3zenoB U KosmmuecTBo yacos OnextpoHHbIe (IU(POBLIE)

n/a TEM IIPOrpaMMsbI Bcero KOHTpOHBHBIG HpaKTI/I‘-IeCKI/Ie 06pa30BaTeJIBHBIe PeECYypChI
paboThI paboThI
Pazpen 1. DJIEKTPOJIUHAMUKA
1.1 MaruurHoe 1oJe. 11 1 3 bubmunorexa IJOK
DJIeKTPOMArHUTHAS HHYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nea 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHHYeCKUE H 9 1 bubmnoreka LIOK
ANIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
KoJIeOaHHS
2.2 MexaHHUYecKHe 5 1 bu6mmoreka [IOK
ANEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Ontuka 10 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24
Pa3aen 3. OCHOBBI CHHEITMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
3.1 OcHOBHI crienaNbHON TCOpHH 4 1 bubnuorexa [JOK
OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DieMeHTHI KBAHTOBOM ONTUKH 6 bu6moreka [IOK
https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aTroma 4 bubnuoteka [JOK
https://m.edsoo.ru/7f41c97c
4.3 AtomHOE SApO 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 15
Pa3nen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
5.1 DnemMeHTHI aCTpPOHOMUH U 7 1 bubnuorexa [JOK
acTpo(PpH3HKH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 7
Pa3nen 6. OGOBLIAIOLIEE IOBTOPEHUE
6.1 OO6oOmaromiee NTOBTOPEHUE 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB 68 4 7

I10 ITPOT'PAMME


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