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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOTO YpPOBHS Ha YPOBHE cpeaHero ooumiero oOpa3zoBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUN 1 TpeOOBaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOW 00Opa3oBaTENbHOW MpOrpaMmsbl, npeacTtaBieHHbIX B OI'OC
COO, a Takxe ¢ yaétoMm (eneparbHON pabodeii mporpaMMbl BOCIUTAHUS U KOHIICTIIIUY TIPETNOIaBaHusl Y4eOHOTO MpeaMeTa
«Duszuka» B oOpaszoBarenbHbIX opranu3anusx Poccuiickoit ®eneparuu, peaau3yroldX OCHOBHbIE 00pa3oBaTEbHBIC
IPOTPaMMBI.

Conepxxanue mnporpaMMbl 1O (U3HKE HaANpaBieHO Ha (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa
obOyuatomuxcst 10—11 knmaccoB mpu oOydyeHuu ux (usuke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-JIESITEIHLHOCTHOTO
noaxoja. [Iporpamma no ¢gusuke coorBercTByeT TpeboBanusimM GPI'OC COO k miaHupyeMbIM JTUYHOCTHBIM, MPEIAMETHBIM U
METanpeIMETHBIM pe3ysbTaTaM OOy4YeHHs, a TAaKKE YUYUTHIBAET HEOOXOAMMOCTh peaU3allMd MEXIPEAMETHBIX CBs3el
(U3MKHN C €CTECTBEHHO-HAYYHBIMU YYEOHBIMHU NpeAMeTaMH. B Hell onmpenensitoTcsi OCHOBHbBIE 1€ M3yueHus (QU3MKH Ha
YpPOBHE cpeaHero ooOmero o0pa3oBaHus, IUIAHUPYEMBbIE pe3yJbTaThl OCBOEHUS Kypca (U3UKU: JIUMYHOCTHBIE,
MeTarpeIMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMmMa 1o (u3uKe BKIIOYAET IUIAHUPYEMBbIE pe3ylbTaThbl OCBOEHUS Kypca (u3MKUM Ha 0a30BOM YpPOBHE, B TOM
quclie IPEeIMETHBIE Pe3yIbTaThl M0 rofaM 00y4YeHUs; coepkaHue yueOHoro npeaMera «Pusnka» mo rojgam o0ydeHusl.

dusuka Kak Hayka o HauboJiee 00IIMX 3aKOHAX MPUPO/JIbl, BBICTYIAsl B KAU€CTBE Y4EOHOTO MpeIMEeTa B IIKOJIE, BHOCUT
CYIIIECTBEHHBIA BKJIQJ B CHUCTeMY 3HaHUU 00 okpyxatomeM mupe. LlkonbHbIN Kypce GU3UKH — CHCTEMOOOPA3YIOMMMA IS
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, MOCKOJbKY (DU3UUYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOIECCOB W SIBJICHUM,
M3y4aeMbIX XUMHUEW, Ouonorueil, ¢usnueckoil reorpadueit m actpoHomuein. Mcrnonb3oBaHWEe W aKTUBHOE NPUMEHEHHE
(bu3nuecKnx 3HAHUU OMpelessieT XapakTep M pa3BUTHE PAa3HOOOPa3HBIX TEXHOJOTHH B cdepe dHEpPreTUKH, TPaHCIOopTa,
OCBOEHHUSI KOCMOCa, TOJYYEHHUS HOBBIX MaTEpHaOB C 3aJaHHBIMH CBOMCTBaMH M Apyrux. M3ydyeHue (Pu3MKU BHOCUT
OCHOBHOM BKJIaJ, B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOW KApTHUHBI MHpa oOydaromuxcsi, B (OPMHUPOBAHHE YMEHHI
MPUMEHSATh HAYYHbIA METO/I MO3HAHMSI MPU BBITIOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAHUH.

B ocHoBy kypca (u3uMku uisi ypOBHS CpeAHEro oOIIero oOpa3oBaHUS MOJOXKEH psii UACH, KOTOpbIE MOYKHO
paccMaTpUBaTh KaK MPUHIIMIIBI €0 MOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SIBIISIETCS JIOTMUECKH 3aBEPILIEHHBIM, OH COJIEPKUT MaTepHall U3 BCeX
pa3nenoB (GU3MKH, BKIIOUAET KaK BOMPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHON (DU3HKH.



Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepwal Kypca (U3NKU OOBEAMHEH BOKPYT (DU3UUYECKUX TECOPHIA.
Benymum B kypce sBisieTcss hopMHpOBaHUE TIPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanus NpeanosiaracT HCHOJIb30BAHME T'yYMaHUTApPHOrO MOTEHIMala (PU3MYECKOn
HAyKH, OCMBICIICHUE CBSI3U Pa3BUTUSA (DU3UKH C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PECHUECKIMH, HPABCTBEHHBIMH U
AKOJOTUYECKUMH MPOOIEMAMHU.

Hoes npuxnaownoii nanpasenennocmu. Kypc QU3MKM TpenrnonaraeT 3HaKOMCTBO C IIMPOKUM KPYroM TEXHMUYECKHX U
TEXHOJOTUYECKUX NPHUIIOKEHUN N3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyercsi MOCPEACTBOM BBEACHHUS 3JEMEHTOB COJICPXKAHUSI, MOCBSIMIEHHBIX IKOJIOTUUYECKUM
npobjieMaM COBPEMEHHOCTH, KOTOpPbIC CBSI3aHbI C Pa3BUTUEM TEXHHKU M TEXHOJIOTHH, a TakXe OOCYXKIeHUsI IpolieM
PaAIMOHAIIBHOTO MPUPOIOTIOIB30BAHMS M KOJIOTHUECKOM O0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3UKU HA YPOBHE CPEIHEr0 OOIIero o0pa3oBaHUs SABISIOTCS (U3HMUECKUE TCOPUU
(bopMupoBaHue TPENCTABICHUNA O CTPYKTYype MOCTpPOCHUS (U3NYECKON Teopuu, posiu (PyHIaMEHTaIbHBIX 3aKOHOB U
MIPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPHUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPHUM, JJIsI ONMUCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJICHUN U TIPOIIECCOB).

CHUCTeMHO-JIeSITEIPHOCTHBIN MOJAX0J B Kypce (U3MKU peaju3yeTcss MpekIe BCEro 3a CUY€T OpraHu3aluu
HKCIIEPUMEHTAIILHOM NIeATeNbHOCTH oOyuaromuxcs. s 6a30Boro ypoBHsI Kypca (PU3HKH — 3TO HCIOJIH30BAHUE CHUCTEMBI
(pOHTANIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JaOOPATOPHBIX padOT, KOTOPBIE B IPOrpaMMe Mo (pu3nke 00bETMHEHBI B
OOIIMI CTIMCOK YUYEHUYECKUX MPAKTUUECKUX paboT. BhljiereHne B yKka3aHHOM IepeyHe JabopaToOpHBIX padoT, MPOBOAUMBIX
JUISL KOHTPOJSL W OIEHKH, OCYIIECTBIISIETCS YYacTHUKaMHU OOpa3oBaTEebHOTO TIpoIlecca HCXOAs W3 OCOOCHHOCTEH
MJIAHUPOBAHMST W OcCHameHus kabwnera ¢usuku. [Ipu sToM obecreunBaeTcsi OBIACHUE OOYYAIOIMIMMUCS YMEHUSIMU
MIPOBOJIUTH KOCBEHHBIC N3MEPEHUSI, UCCIIEIOBAHUS 3aBUCUMOCTEN (DU3NIECKUX BEITUYMH U MTOCTAHOBKY OTBITOB IO MPOBEPKE
MPEI0KEHHBIX THUIIOTES.

bonpiioe BHUMaHWE YyAEIAETCS PEUIEHWIO PACYETHBIX M KAYECTBEHHBIX 3anad. IIpu 3TOoM 11 pacu€THBIX 3a7a4
MIPUOPUTETOM SIBJISIFOTCA 3aJ]a4u C SBHO 3aJJaHHON (PU3MUECKON MOJENBIO, MO3BOJISIIONINE MPUMEHSATh U3yUYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jeia Kypca, TaK U MHTETPUPYS 3HAHUA W3 Pa3HbIX pa3nesioB. sl KaueCTBEHHBIX 3a7a4
MIPUOPUTETOM SIBIISIFOTCS 3aJIlaHUs Ha OOBSICHEHWE MPOTEKAHUsI (PU3NYECKUX SBJICHUA W TPOIECCOB B OKPYKAIOIIEH KU3HU,
Tpebytromue BpIOopa (GU3NIECKON MOJICTH IJIsi CUTYaIH MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBun ¢ TpeboBanusiMu OPI'OC COO k maTepHalbHO-TEXHHUYECKOMY OOECIeUeHHI0 y4eOHOro IMpoiiecca
0a30BbIN ypOBEHb Kypca (PU3UKK HA YPOBHE CPEAHEr0 OO0IIero oOpa3oBaHuUs JOJHKEH U3Y4aThCsl B YCIOBHUSX MPEAMETHOTO
KaOuHeTa (DU3UKU WU B YCIOBUSIX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IuKia. B kabunere
(GU3UKH TOJDKHO OBITH HEOOXOAMMOE JIa0OpaTOpHOE 00OPYIOBAHME IJISl BBHIIIOJIHEHHS YKa3aHHBIX B Mporpamme no ¢Gu3nke
YUYEHHUYECKHUX MPAKTUYECKUX PaOOT U IEMOHCTPAIMOHHOE 000PY/I0OBaHUE.

JleMOHCTpalMoOHHOE 000pya0oBaHNEe (POpMHUPYETCS B COOTBETCTBHHM C MPUHIMIIOM MHUHUMAJIbHOW JOCTATOYHOCTH U
o0ecreynBaeT MOCTAaHOBKY MEPEYUCIEHHBIX B NIporpamMme Mo (PU3MKE KIHOYEBBIX JAEMOHCTpAalUil UIsl UCCIEeI0BAHUS
M3yYaeMbIX SBIICHUH U MPOLIECCOB, SMIMPHUUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHUX MPUMEHEHUH.

JIabopaTtopHoe 00OpyIOBaHME JJii YUYEHHYECKUX MPAKTUYECKUX paboT QopmupyeTrcs B BHUAE TEMAaTUYECKUX
KOMIUIEKTOB M 00€CIeYMBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JABYX OOydarommuxcsi. TemMaTHuecKHe KOMIUIEKTbI
71a00paToOpHOTO O0OPYIOBAaHUS JIOJKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIb30BaHUM aHAJIOTOBBIX M LU(POBBIX
pUOOPOB, a TAK)KE KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMM LIENIAIMH WU3y4YeHUs (PU3UKHA B 00IIEM OOpa3OBaHHMM SBISIOTCA: (OPMUPOBAHME MHTEPECAa U CTPEMIICHUS
oOy4Jaronmxcsi K HaydHOMY M3YyYEHHIO TPUPOJbI, Pa3BUTHUE UX MHTEIJIEKTYalbHBIX U TBOPUYECKHX CIIOCOOHOCTEH; pa3BUTHE
NpPEJICTaBJICHU O HAyyHOM METOJle¢ MO3HAHHWA U (OPMHUPOBAHUE MCCIIEIOBATEIBCKOTO OTHOIICHHUS K OKPYKAIOIIUM
SBJICHUSM; (OPMHUPOBAHME HAYYHOTO MHPOBO33PEHUS Kak pe3yjbTara H3yYEHUS OCHOB CTPOEHUS MaTepuu M
(dbyHIaMEHTAIBHBIX 3aKOHOB (pU3UKH; (OPMUPOBAHNE YMEHUIN OOBSICHATD SIBJICHUS C UCIIOJIb30BaHUEM (DU3NUYECKUX 3HAHUUN U
Hay4YHbIX JO0Ka3aTeIbCTB; (POPMHUPOBAHUE MPEACTABICHUN O pOaM (DU3UKHU [OJisi Pa3BUTUA JPYTUX E€CTECTBEHHBIX HAayK,
TEXHUKHU U TEXHOJIOTHM.

JlocTmkeHne 3THUX Liede olOecreunBaeTcs peuIeHHeM CIEAYIOIIMUX 3aJad B Mpollecce M3ydeHHUs Kypca (pU3umku Ha
YPOBHE CpeaHero oOmiero oOpa3oBaHUs: MPUOOPETEHUE CUCTEMBbI 3HAHMK 00 OOMMX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSX, BKIIOYAs MEXaHUKY, MOJIEKYJIAPHYIO (U3MKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY M 3JIEMEHTHI
acTpodu3uku;, (OPMUPOBAHWE YMEHUW MPUMEHITh TEOPETUUCCKUE 3HAHUS i OOBACHEHUS (U3MUECKUX SIBICHUHA B
MPUPOJIE U JUIS IPUHATHUS MPAKTUUECKUX PEIIEHUH B MOBCEAHEBHON JKM3HM; OCBOEHHE CIIOCOO0B PEILICHUS Pa3IMUHBIX 3a]1a4
C SIBHO 3a/laHHOM (pu3MUecKod MoJenblo, 3a/4ay, MOAPa3yMEBAIOLIUX CaMOCTOSATEIbHOE CO3/laHue (U3UYECKON Mozenu,
aJICKBATHOW YCJIOBUSIM 3a/1aud; TMOHMMAaHHWE (PU3UYECKHMX OCHOB M NPUHIMIIOB ACHCTBHS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTMYECKUX TPOLECCOB, HX BIMSIHUS Ha OKPYXAIOLIyI0 Cpeay; OBJaJeHHE METOJAMH CaMOCTOSITEIbHOTO
IUTAHUPOBAHMUSI U TPOBEACHUS (DU3MUECKUX SKCIEPUMEHTOB, aHaliM3a U HWHTEPIpETalud HHPOPMAIUH, OIpeIeIeHHUs



JOCTOBEPHOCTH TOJIYYEHHOI'O pEe3yJIbTaTa; CO3[JAaHHUE YCIOBHU JJIsI pPa3BUTHS YMEHUW MPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHB) Ha YPOBHE cpeAHero obmiero odOpa3oBaHus oTBoautcs 136 dacos: B 10
Kiacce — 68 JyacoB (2 4aca B Hefienio), B 11 kimacce — 68 yacoB (2 yaca B HEJEIO).

[Ipemymaraemeiii B mporpamMme 1o (U3UKE TEepedYeHb JIAOOPATOPHBIX M TMPAKTHYECKUX padOT  SBISICTCS
PEKOMEHJIOBAaHHBIM, YYHUTENb JI€NIa€T BBIOOP MPOBEIEHUS JIA0OPATOPHBIX PabOT U OMBITOB C YYETOM HHAMBUAYAJIbHBIX
0COOEHHOCTEN 00yUaroImMXCs.

COAEPKXAHUE OBYUEHUA
10 KUIIACC
Pazjnen 1. ®u3nka u MeTOAbI HAYYHOTO MIO3HAHUS

®usuka — Hayka o mpupoje. HaydyHble METOAbI MO3HAHUSA OKpYXKarollero Mupa. Poip sKcriepyuMeHTa U TEOPUU B
MpoIECCe MO3HAHUS MPUPOJLI. DKCIEpUMEHT B Pusnke. MonenupoBanue (U3MYECKUX SIBJICHUUA W TpoiieccoB. HayuHbie
runote3bl. U3nyeckue 3aKOHbI U TeOpUU. ['paHullbl MPUMEHUMOCTH (Pu3nueckux 3akoHOB. [Ipuniun coorBercTBusa. Poib u
MecTo Gu3UKU B (GOPMUPOBAHUM COBPEMEHHON HAYYHON KapTHUHBI MUPA, B IPAKTUYECKOMN NEITEILHOCTH JIFOICH.

Jlemoncmpayuu AnanoroBsie U U(PPOBBIE U3MEPUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUYHKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka Mexannyeckoe IBHKeHUE. OTHOCUTEIBHOCTh MEXAHUUYECKOrO JBMkKeHUsA. CucrteMa OoTcuéTa.
Tpaektopus. Ilepemernienue, CKOpocTh (CpeHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MATEPUAIbHOM TOUKH, UX
MMPOEKIIMM HAa OCHU CUCTeMBl KoopauHar. CroXeHue NEepeMEIIEHU W CJIO0KEHUE CcKopocTel. PaBHOMepHOe U
PaBHOYCKOPEHHOE TMPSAMOJIMHEWHOE JBMXeHUe. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, NyTH U
IIepEeMEIICHHUS MaTepUaaIbHONM TOYKH OT BpeMeHu. CBOOOIHOE majieHne. Y CKOpeHHe CBOOOIHOrO majeHus. KpuBonuHelinoe
IBI)KEHUE. J[BUKEHHME MaTepUAIbHOW TOYKU MO OKPYKHOCTH C MOCTOSIHHOW MO MOJYJIO CKOPOCTBIO. YTJIOBAasi CKOPOCTb,
nuHeWHas ckopocTh. Ilepuon u yacrtora oOpamieHus. LleHTpocTpeMutrenbHOe ycKOpeHue. TeXHUYEeCKUe YCTpPOMCTBAa U
MPaKTUYECKOE TPUMEHEHHE: CITUIOMETP, ABMKCHHUE CHAPSAOB, [ICMTHBIE U peMEHHBIE TIepeaadH.

Jlemoncmpayuu  Mojenbs cucTeMbl  OTCUETa, WIUTIOCTPALMS KUHEMAaTHYECKHX  XapaKTePUCTUK  JIBUKEHUS.
[IpeoOpazoBanue NBWKEHH C HMCHOJb30BAaHHMEM MPOCTHIX MeXaHW3MOB. [lajgeHuwe Tenm B BO3AyXe U B Pa3peKCHHOM
npoctpadHcTBe. HaOnroneHue ABWKEHHS Tena, OpPOIIEHHOTO IMOJi YIVIOM K TOPU3OHTY M TOpU30HTalbHO. M3MepeHue
yCKOpeHHsi cBoOoAHOTro naieHus. HampapneHue ckopocTu Mpu ABMKEHUH MO OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuvl V3ydeHrue HEpaBHOMEPHOTO JBMXKEHHUS C IIEJIbIO ONpeneseHus
MTHOBEHHOW CKOpPOCTH. McciienoBaHue COOTHOLIEHUS MEXKAY IYyTAMH, IPOUAEHHBIMU TEJIOM 3a ITOCIEA0BATEIbHBIE PABHBIC
IPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JIBUKEHUU C HAYAJIBHOW CKOPOCTBIO, PaBHOW HYyJO. M3yueHue nBMKEHUS
HIapuKa B BA3KOM >kxuKocTU. 3yueHue ABMKEHUS Tesa, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /Junamuxa Ipunnun otHocuTenbHOCTH [amunes. [lepsrrit 3akon HeroTona. MHepinaabHbIe CUCTEMBI OTCUETA.
Macca tena. Cuna. IlpuHuun cynepno3unuu cui. Bropolt 3akoH HbproToHa st MarepuanbHOM TOUKU. TpeTuil 3aKoH
HproToHa 11 MaTEpHANIBHBIX TOYEK. 3aKOH BCEMUPHOro TAroreHus. Cuna Tsoxectd. [lepBas kocmudeckas ckopocts. Cuiia
ynpyroctu. 3akoH I'yka. Bec tena. Tpenue. Buasl Tpenus (mokosi, CkoiabxkeHHs, kaueHus). Cuna tpeHus. Cyxoe TpeHHeE.
Cuna TpeHusi CKOJIb)KE€HUS U cuia TpeHus nokos. Koadpduuuent tpenus. Cuiia cONpOTHBICHHS NPU ABUKEHUU TEla B
Kuakocty win rase. [loctynarenbHoe U BpalaTeabHOE IBUKEHHE a0COIIOTHO TBEPIOTO Tena. MOMEHT CUJIbl OTHOCUTEIBHO
ocH BpaieHus. 1lnedo cubl. YceimoBus paBHOBECUS TBEPIOIO Tena. TeXHUYECKHE YCTPONUCTBA U IPAKTUYECKOE IPUMEHEHHUE:
MOAIIUITHAKY, IBU’)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu SBnenne nHepuun. CpaBHEHHE MacC B3aMMOAEUCTBYOMKX Ten. Bropon 3akoH Herotona. M3mepenue
cui. CroxxeHue cuil. 3aBUCUMOCTh CHJIBI YIIPYrocTH oT aedopmanun. HeBecomocTs. Bec Tena npu yckopeHHOM moabEME U
nageHuu. CpaBHEHUE CUJI TPEHUS MTOKOsI, KAUEHUs U CKOJIbKEHUS. Y CIIOBHs paBHOBECHS TBEPOTO Tesla. Buibl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopuvle pabomuvr VI3yueHue IBUKEHHS Opycka IO HAKJIOHHOM IJIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIMX B MPYXUHE M PE3UHOBOM 00paslie, OT uX JAedopMmariui.
HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAIICHUS.

Tema 3. 3axkonwt coxpanenusa 6 mexanuxke VIMnyibc MaTepUalbHOM TOUYKH (TeJia), CUCTEMbl MAaTEPUAIbHBIX TOUEK.
Nmnynsc cuiibl 1 M3MEHEHUE MMITyJIbCca Tella. 3aKOH COXpaHEHUs HMITyibca. PeakTuBHOE nBmKeHHe. PabGora cuibl.
MomHocTs cuibl. Kunernueckass >HEprusi MaTepHabHOW TOUYkH. TeopemMa 00 HM3MEHEHMM KHUHETHYECKOW DSHEPTHH.
[ToTennmanbHas 3Heprusi. [loTeHuuanbHas dHeprust ynpyro AepopMHUpPOBAHHON MNpyXuHbI. [loTeHIManbHas >HEpPrust Tena
BOJIM3M mMoBepxHOCTH 3emiu. [loTeHIManbHble M HENOTEHUUANbHbIE CUbl. CBsI3b PaOOThl HEMOTEHLUUAIBHBIX CHII C
M3MEHEHHEM MEXAHUYECKOM SHEPTMU CUCTEMBI TeJl. 3aKOH COXPAHEHHUS MEXAHWYECKOW DHEPTUH. YIPYTrMe W HEYNpyrue
CTOJIKHOBEHMS. TE€XHUYECKUE YCTPOUCTBA U MPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIIEP, MPYKUHHBIN ITUCTOJIET, IBUKECHUE
pakxer.

Jlemoncmpayuu 3aKOH COXpaHEHUS HUMITyJbca. PeakTnBHOE pABWKEeHHE. llepexol MOTEHUHMANBHOW DSHEPTUU B
KMHETUYECKYIO U OOpaTHO.



Yuenuueckuu sxcnepumenm, nabopamophvle pabomwvr VI3yueHue aOCOIIOTHO HEYIPYroro yjapa ¢ MOMOIIBIO JIBYX
OJINHAKOBBIX HUTAHBIX MasATHUKOB. MccrnenoBanue cBsi3M pabOThl CHIIBI ¢ U3MEHEHWEM MEXAaHWYECKOW SHEpPruM Tejla Ha
IpUMEPE PACTHKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. MogiekyasipHasi pu3uka ¥ TepMOAUHAMHKA

Tema 1. Ocnogvl MONEKyAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MOJOXKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUU M UX ONBITHOE 00OCHOBaHHE. BpOoyHOBCKOE IBHKEHHE.
Huddyzus. Xapaktep IBUKEHHS U B3aMMOJICHCTBHSI YaCTHULL BellecTBa. MoJeiau CTpOEHUs ra30B, JKUJIKOCTEN U TBEPBIX TN
U OOBSCHEHHE CBOMICTB BEIIECTBA HAa OCHOBE JTHX Mojened. Macca u pasmepbl Mmodekyn. KoamuectBo BemiecTsa.
ITocTostnHass ABorangpo. TermnoBoe paBHoBecue. Temmeparypa um e€ uzMepenue. Illkama temneparyp Llenscus. Mopeinb
uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHMHETUYECKOW TEOPUH HUJEANbHOIO ra3a. AOCOIIOTHAs TeMIiepaTypa
KaK Mepa CpeaHENd KMHETHYECKOM DHEPIuM TEIUIOBOTO NBWXKEHUA 4dacTul rasa. lllkama temmneparyp KenbBuHa. 1'a3oBbie
3akOHbl. YpaBHeHue MenpaeneeBa—Kmanenpona. 3akon J[lansTroHa. M3ompomeccsl B MACATbHOM Ta3e € IMOCTOSHHBIM
KOJIMYECTBOM BelecTBa. ['paduueckoe mnpencraBieHUEe H30MPOLECCOB: H30TEpMa, H30Xopa, u3o0apa. TexHuueckue
YCTPOICTBA U MPAKTUUECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu OnbIThI, JOKa3bIBAIOIIME HUCKPETHOE CTPOEHUE BewecTBa, (oTorpaduum MOJIEKYJ OpraHU4YeCKuX
coenuHeHnid. OnbIThl 10 aud@y3un xuakocte U razoB. Moxenb OpoyHOBCKOro aBwxkeHUs. Mogens omnbita IITepna.
OnbITeI, OKa3bIBAKOIIME CYLIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOAECUCTBHS. Monenb, WLIIOCTPUPYIOWIAs IPUPOLY
JABJICHHS Ta3a HA CTEHKHU cocyna. ONbITHI, HUTFOCTPUPYIOIINE YPABHEHUE COCTOSHUS UAECANBHOTO I'a3a, N30MPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomur ONpenenecHue Macchl BO3yXa B KIACCHON KOMHAaTe Ha OCHOBE
U3MepeHnii 00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO3yXa B Hel. MccnenoBanue 3aBUCUMOCTH MEX1y MapaMeTpaMu
COCTOSIHUS Pa3peKEHHOT0 Irasa.

Tema 2. Ocnosvt mepmoouHamuKu

Tepmoaunamuueckass cuctemMa. BHYTpeHHsISI PHEprusi TEPMOJMHAMMYECKOW CHCTEMbl U CIOCOObI €€ W3MEHEHHS.
KonuyectBo TemnoTel u paboTa. BHyTpeHHsisi SHepruss OJHOATOMHOTO WACAIbHOrO rasza. Buasl Teruionepeaauu:
TEIUIONPOBOAHOCTb, KOHBEKLIMS, U3JIydeHHUE. Y IeJIbHAsI TEIIIOEMKOCTh BelecTBa. KOIMYECTBO TEIUIOTHI TP TEIIONEPEaaye.
[Tonsitue 06 ammabGatHOM mporecce. [lepBoiii 3akoH TepMoauHaMmuKu. [IprMeHEHHe TEepBOTO 3aKOHA TEPMOJMHAMHUKU K
u3onponeccam. ['paduueckas nnrepnperanus padoTel raza. Bropoit 3akon tepmoauHamuku. HeoGpatuMocTs mpoieccoB B
npupoje. Termnossle MamuHbl. [IpuHIMIBEL 1eHCTBUS TEIUIOBBIX MamMH. [IpeoOpa3oBaHus 3HEpPIrUU B TEIUIOBBIX MallMHAX.



Kosddumuent noneznoro paeictBus temnoBol mammubl. [{ukn KapHo u ero kosdduumeHT Mmonae3Horo JaeicTBUS.
DKOJIOTUYECKUE TPOOJIEMBbl TEIMJIOIHEPTreTUKU. TEeXHUYECKHE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOAWIbHUK, KOHAUIIMOHED.

Jemoncmpayuu VI3MeHeHUe BHYTpPEHHEH HHEPrud Teja MpU COBEPIICHUH paOOThl: BBUIET MPOOKH U3 OYTHUIKH O]
JIEUCTBUEM CXKAaTOTO BO3/lyXa, HarpeBaHue 3¢upa B JATYHHOU TpyOKe MyTEM TpeHus (BuAecoaeMoHcTpaius). M3meHneHnue
BHYTPEHHEHW 3HEpruu (Temmeparypsl) Teia mpu Teruionepenade. OnbIT Mo aauabaTHOMY pPacIIMPEHUI0 BO3JyXa (OMBIT C
BO3AYILIHBIM OTHUBOM). Moiesin mapoBOii TypOUHBI, IBUTATEIISI BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomel IsmepeHue yaelIbHON TEMTOEMKOCTH.

Tema 3. Azpezammusle cocmoanusn eewjecmea. Dazoevie nepexoonl

[TapooOpazoBanue u koHaeHcauus. Mcmapenue u kumneHue. AOCOJIOTHAs M OTHOCUTENIbHAS BJIAXKHOCTH BO3AYyXa.
Hacermennsiii nmap. Y aenbHas TeIioTa napoodpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT AaBiieHus. TBEppoe Teno.
Kpucrammueckue u amop@Hbie Tena. AHU30TPOIHS CBOWCTB KpucTauioB. JKuakue kpuctamibl. COBpeMEHHbIE MaTepUAIbI.
[1naBneHue u kpuctaum3anus. Y aeiabHas Teriora miasienus. Cyoaumanus. Y paBHEeHHE TEIUIOBOTO Oananca. TexHuyeckue
YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU MOTYUYCHHUSI COBPEMEHHBIX
MaTepUaioB, B TOM YMCJIE€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHHU.

Jemoncmpayuu CBOWCTBa HACHIEHHBIX MMapoB. Kumenwe npu mNOHMWKEHHOM jAaBieHUU. CrnocoObl H3MEpeHHUs
BlaxxHocTH. HaOmroieHue HarpeBanusi U IJIaBJIeHUs KPUCTAJUTMUECKOTO BenecTBa. JleMoHcTpalust KpuCTalioB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuel I3MepeHre OTHOCUTENIBHOMN BIAKHOCTH BO3/1yXa.

Pazjien 4. DiiekTpoAMHAMHUKA

Tema 1. Dnekmpocmamuxa

OnekTpu3anus Tel. OJNeKTpUuyYeckuid 3apsna. JIBa Buaa 3JIEKTpUYECKHX 3apsiAoB. [IpOBOIHMKH, ITUANEKTPUKU U
MOJIYNPOBOJHUKHU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOro 3apsnaa. B3aumoneiictBue 3apsinoB. 3akoH Kynona. ToueuHslit
DNEKTPUYECKUN 3apsan. OnekTpudeckoe mone. HampsoxéHHocTh anekTpudeckoro mnons. llpuHuun —cyneprno3unuun
ANEKTPUUYECKUX ToJIeH. JIMHUU HanpsKEHHOCTH AJIeKTpruyeckoro mosts. PadoTa cuit snektpocrarudeckoro mojst. [lorenmuan.
Pasnocte moteHuuanoB. [IpoBOAHMKKA W AMRJIEKTPUKH B 3JIEKTPOCTATUYECKOM IMoje. JMajeKTpuueckas MPOHUIAEMOCTb.
OnekTpoéMKocTh. KoHaeHcatop. OJEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEpPrus 3apsyKeHHOTO KOHAEHCATopa.
TexHuyeckre yCTpOWCTBA M IPAKTHUYECKOE MPUMEHEHUE: DJIJIEKTPOCKOI, JJEKTPOMETP, DJIEKTPOCTAaTUYECKas 3alluTa,
3a3eMJIEHUE JIEKTPONPUOOPOB, KOHIEHCATOP, KOMMUPOBAIBHBIN anmapar, CTpyHHBIN IPUHTED.



Jlemoncmpayuu YCTpOMCTBO W TIPUHIMUIN JCHUCTBUS JJIEKTpOMETpa. B3aMMOIENCTBHE HaRJIECKTPU30BAHHBIX TEII.
DNEKTPUYECKOE TI0J€ 3apsHKeHHBIX Tel. [IpOBOAHMKM B 3JIEKTPOCTATUYECKOM TMOJIEC. AJIEKTPOCTATHYECKas 3allluTa.
JIMBAEKTPUKHU B BJIEKTPOCTATUYECKOM MOJIE. 3aBUCUMOCTD AJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUION[A[U TUIaCTHH,
PACCTOSIHHS MEXIY HUMU U JUAIEKTPUUYECKON MPOHULIAEMOCTH. JHEPIusl 3apsHKEHHOTO KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol VIzmepeHue 31eKTpoEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmosannsiit Inekmpuueckuit mox. Toxu é paznuunvlx cpeoax

DJIEKTPUYECKUM TOK. Y CIIOBHS CYLIECTBOBAHUSA AJIEKTPUUYECKOro ToKa. Mctounuku Toka. Cuia Toka. [IoCTOSAHHBIN TOK.
Hanpsixkenne. 3akon OMa [i1d ydacTka LENU. DJIEKTPUYECKOE COMPOTUBICHHUE. Y AEIBbHOE COMPOTHBIICHHE BEIIECTBA.
[TocnenoBarensHOE, MapajlieIbHOE, CMEIIAHHOE COSAMHEHNE IPOBOAHUKOB. PaboTa anexTpudeckoro Toka. 3akoH Jxoyms—
Jlenuia. MOITHOCTB AJIEKTPUYECKOTO TOKA. DJIEKTPOJBIKYIIAS CUJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOUYHHMKA TOKA. 3aKOH
Oma nnsi mojHOM (3aMKHYTOM) anekTpuueckoi 1menu. KopoTkoe 3aMbikaHue. DJIEKTPOHHAs MPOBOJUMOCTH TBEPIBIX
METAJLJIOB. 3aBUCUMOCTD COMPOTHUBIICHHS] METAIJIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTh. DJICKTPUUECKUM TOK B BaKyyMe.
CBoiicTBa 2JIeKTpOHHBIX my4ykoB. IlomynpoBoguuku. CoOCTBEeHHass W MpPUMECHasT MPOBOJUMOCTh TMOJYIMPOBOJHUKOB.
CaoiictBa p—n-niepexona. [lomynpoBoaAHUKOBBIE MPUOOPHI. DIEKTPUUECKUI TOK B PAacTBOpPaX M pacIliaBaX AJICKTPOJIUTOB.
DJIEKTPOIUTHYECKAS AUCCOLMAIMA. DJIEKTPOJIU3. DICKTPUUECKUM TOK B razax. CamMoCTOSATENbHBI U HECAMOCTOATEIbHBIN
paspsin. Monnus. [lnasma. TexHUueckue yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: aMIIEPMETpP, BOJBTMETP, PEOCTar,
HMCTOYHUKHM TOKa, DJIEKTPOHArpPEBATENIbHBIC MPHUOOPHI, JJIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHHUS,
BAKYyMHBIN ANOJI, TEPMUCTOPBI U POTOPE3UCTOPHI, TOJTYTIPOBOIHUKOBBIN U0/, TAJIbBAHUKA.

Jlemoncmpayuu VIzmepeHne Cuiibl TOKa U HaMpsKEHUsl. 3aBUCUMOCTb COMTPOTUBJICHUS IUJIMHIPUYECKUX MTPOBOJHUKOB
OT JIJIMHBI, TUIOIIAAM TOINEPEYHOro cedeHus W marepuana. CMeEIIaHHOE COeIWHEHHE MPOBOAHUKOB. [Ipsimoe u3MepeHue
ANEKTPOABMKYIIEH cuibl. KOpoTkoe 3amblKaHHE TajJbBaHUYECKOrO 3JIEMEHTAa M OLIEHKAa BHYTPEHHErO COINPOTHUBIICHHS.
3aBUCUMOCTh COINPOTHUBIICHUS METAUIOB OT TemmepaTypbl. I[IpoBoaumocts 3aekTpoiauToB. VckpoBoit pazpsg u
MPOBOAUMOCTH BO3ayxa. OJTHOCTOPOHHSISI TPOBOJAUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomsi VI3ydeHHne CMEIIaHHOTO COEAMHEHHUS! pe3ucTopoB. M3mepenue
AIEKTPOABMIKYIIEH CUIIbI HCTOYHUKA TOKA U €r0 BHYTPEHHETr0 conpoTuBiieHus. Habmoaenue anexkrponusa.

MesknpeaMeTHbIe CBA3U

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce oCyHIECTBISETCS C YUETOM COACPKATEIBHBIX MEKIIPEAMETHBIX
CBS3EH C KypcaMH MaTeMaTHKU, OMOJIOTUH, XUMHH, FreoTpaduu U TEXHOJIOTUH.



Mesicnpeomemuvie nousmus, CBA3aHHBIE C HU3YUYCHHEM METOJIOB HAYYHOTO IIO3HAHUWS: SIBJICHHE, HAy4yHBIH (akT,
runoTtesa, Gu3ndeckasi BEIMUMHA, 3aKOH, TEOPHsl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIEITMPOBAaHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHne CHUCTEMbl ypaBHEHUH, JUHEWHas (yHKIUs, napadosa, runepbosna, ux rpadukd U CBOMCTBA,
TPUTOHOMETPHYECKHE (YHKIMH: CUHYC, KOCHUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUHU HAa OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMIKEHHUE B KUBOU mpupojne, Auddy3us, ocMoc, TeII00OMEH >KMBBIX OPTraHU3MOB (BUJIbI
TeIUIonepeayu, TEIIOBOE PAaBHOBECHE), DIICKTPUUCCKHUE IBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BENIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJIAPHAsE Macca, TEIIOBBIC
CBOMCTBA TBEPIBIX TN, >KUIAKOCTEH U Ta30B, SJEKTPUYECKHUE CBOMCTBA METAJUIOB, AJICKTPOJMTHYECKAs] IUCCOLMAIUS,
rajJbBaHHUKa.

Teoepaghus: BnaxxHOCTB BO3/TyXa, BETPHI, 6apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3zoBaHKUE JBMXXCHUU C HCMOJb30BAHUEM MEXAHU3MOB, YYET TPEHUS] B TEXHUKE, MOJIIUITHUKY,
HCIIOJIL30BaHUE 3aKOHA COXPAHEHUsS UMIYJIbCa B TEXHUKE (pakeTa, BOAOMET U APYrue), IBUTaTeib BHYTPEHHETO CrOpaHus,
napoBas TypOuHa, OBITOBOM XOJIOJUIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUU TTOTYYEHHUs] COBPEMEHHBIX MaTepUaoB, B TOM YHUCIIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH, AJICKTPOCTATHYECKas 3allliTa, 3a3eMJICHHUE AJICKTPONPHOOPOB, KCEPOKC, CTPYHHBIH
MIPUHTEP, JICKTPOHATPEeBATEIbHBIC TIPHUOOPHI, IIEKTPOOCBETUTEIBHBIC IPHOOPHI, rajlbBaHUKA.

11 KJIACC
Paznen 4. DnekTpoauHaMuKA

Tema 3. Maznummnoe noine. I1eKmpoMazHUMHAA UHOYKYUS

[ToctostHHbIE MarHuThl. B3anmoaencTBrE MOCTOSTHHBIX MArHUTOB. MarHuTHOE mojie. BEeKTOp MarHMTHOW WHIAYKIIUU.
[IpuHIMI Cynepno3uIMU MarHUTHBIX Tojed. JInHuM MarHuTHOW MHAYKUuW. KapThHa JTMHUNA MarHUTHOM MHAYKUHU I1OJIA
MMOCTOSTHHBIX MarHUTOB. MarHUTHOE TOJI€ MPOBOJHMKA ¢ TOKOM. KapThHa JUHMM WHIYKIIUM MArHUTHOTO TOJISI JIJTMHHOTO
MPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJHMKA, KAaTymKH ¢ TokoMm. OmbiT Opcteda. BzaumopeiicTBue
MpOBOAHUKOB ¢ TokoM. Cuiia Amrmiepa, e€ Mmoaynb U Hamnpasienue. Cuna Jlopenna, e€ Moaysib U HampaBieHue. [[BrkeHue
3apsHKEHHOM 4YacTHUIlbl B OHOPOJHOM MarHuTHOM mojie. Paborta cuibl Jlopenia. SIBieHne 3lMeKTPOMAarHUTHOW WHIYKITWU.
IToTok BekTOpa MarHUTHOM MHAYKIIUU. DIESKTPOJABIDKYIAS CUJIa UHAYKIIMU. 3aKOH AJIEKTpOMarHUTHOW nHaykiuu dapases.
BuxpeBoe »siiekTpruueckoe moJie. DJIEKTPOABMXKYIIAS CUJIa HMHAYKIMM B MPOBOJHHUKE, ABIXKYIIEMCA MOCTYNATEIbHO B
OAHOPOJHOM MarHuTHOM mnonie. IlpaBuno JleHuma. MHAYKTUBHOCTH. SIBJI€HHME CAaMOMHAYKIMHU. DJIEKTPOABUXKYIIAs CHUJIA



CAaMOMHIYKIIMU. DHEPrus MAarHUTHOTO MOJISI KaTyIIKH C TOKOM. JJEKTPOMAarHWTHOE Moje. TeXHUYECKHE YCTpPOMCTBA U
MPAKTUYECKOE MNPUMEHEHHUE: IOCTOSHHBIE MArHUTHI, SJIEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTHUL, NHIYKIIMOHHAS T1€Yb.

Lemoncmpayuu OnbiT Ipctena. OTKIOHEHUE AJIEKTPOHHOIO MTyYKa MAarHUTHBIM MOJEM. JIMHUY MHIYKIIMM MarHUTHOTO
nosis. B3aumoneiicTBue AByX MpPOBOAHUKOB ¢ TokoM. Cuia Ammepa. JleiicTBue cuiibl JIopeHIIa HAa MOHBI 3JIEKTPOJIUTA.
SBneHue 3neKTpoMarHuTHOM MHAyKUuu. [IpaBuno JleHna. 3aBUCUMOCTh AJEKTPOABUKYIIEH CHIIBI HHAYKIUUA OT CKOPOCTH
W3MEHEHHUSI MArHUTHOTO MOTOKA. fSIBJI€HHE CAMOUHAYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomwvl VI3ydueHrne MarHuTHOrO TOJIsI KaTylIKd ¢ TOKOM. VccnenoBanue
NEUCTBUS TOCTOSTHHOI'O MarHuTa Ha paMKy ¢ TOkoM. McciietoBaHne sIBIEHUS 3JIEKTPOMArHUTHOW HHAYKIUH .

Pa3nen 5. Kosie6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 3n1eKmpomacHUmMHble KOJ1€0aHUuA

Konebarenbnast cucrema. CBoOoaHble MexaHudeckue koneOanus. ['apmonnueckue konebanus. Ilepuox, wactora,
amrutyaa u ¢asza kosedanuil. [IpykuHHBIN MasTHUK. MaTeMaTH4eCKuii MasTHUK. Y paBHEHUE TAPMOHUUYECKUX KOJICOaHMIA.
[IpeBpaiienrie >Hepruu MNpu TrapMoHUMYECKUX KoJjiebaHusx. KonebOarenbHblii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE
KoJeObaHusi B WACAIHLHOM KOJIEOATEIPHOM KOHType. AHAIOTHS MEXIYy MEXaHHYECKUMU U DJIEKTPOMArHUTHBIMU
konebanusimu. @opmyna ToMmcoHa. 3akOH COXpaHEHHUsI PHEPTUU B HACATLHOM KoJjiebaTenbHOM KOHTYype. [IpeacraBienue o
3aTyXalwlmMx KojeOaHusx. BbIHyXJIeHHbIe MeXaHudeckue koseOanusi. Pe3onanc. BbIHYXIIEHHBIE 3JIEKTPOMAarHUTHBIC
konebanus. IlepemenHblii TOk. CHHYCOMAAQIBbHBIA MNEPEMEHHbIH TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIMTYJIHOE U
NEUCTBYIOIIEE 3HAYEHUWE CWJIBI TOKa MW HampspkeHus. Tpancdopmarop. [lpousBoacTBo, mepegaya U  MOTpeOsICHUE
ANEKTPUUYECKON JHEPruM. OKOJOTMYECKHE PHUCKA MpPHU MPOU3BOACTBE dIJIeKTpodHepruu. KylbTypa HCHOJIb30BaAHUS
3JIEKTPOIHEPTUM B MTOBCEAHEBHOM KU3HU. TE€XHUYECKUE YCTPOMCTBA U MPAKTUUYECKOE MPUMEHEHUE: IIEKTPUUECKUN 3BOHOK,
reHepaTop NMEPEMEHHOTO TOKA, IMHUH JIEKTPOIepeay.

Jlemoncmpayuu VccienoBanue mapameTpoB KoJjie0aTebHOW CUCTEeMbl (MPYKUHHBIA WM MAaTEeMaTUYECKUN MasiTHUK).
HaOmronenue 3atyxaromux kojeOanui. VccienoBaHue CBOMCTB BBIHYXKJICHHBIX KkosieOanuii. HaOmronenuwe pesoHaHca.
CBoOomHBIC DJIEKTPOMArHUTHBIC KoseOanus. OCIuuIorpaMMbl (3aBUCUMOCTH CHUJTBI TOKA W HANPSHKCHHUS OT BPEMEHH) IS
AIIEKTPOMATHUTHBIX KoyieOaHuii. Pe3oHaHC MpW MOCIeA0BAaTEIbHOM COCIWHEHWW PE3UCTOpa, KATYIIKU WHAYKTUBHOCTH W
KOHJAEHcaTopa. Moielib JIMHUHU 3JIEKTPONIEPENAYU.



Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul ViccnenoBanue 3aBUCMMOCTH MEpUOJa MaJIbIX KoJieOaHUM Tpy3a
HAa HUTU OT JUIMHBI HATH M MAaccChl rpy3a. MccinemoBanne nepeMEeHHOTO TOKa B LIENMW W3 IMOCIEAOBATEIBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60THbL

MexaHnueckue BOJHBI, yCiOBUs pacnpocTpaHeHus. llepumoa. CkKOpocTh pacnpoCTpaHEHHs] W JJIMHA BOJIHBL
[Tonepeunslie ¥ Mpo0JbHBIE BOJNHBI. HTEpdepeHys u nudpakius MexaHu4ecKux BoJH. 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTb
3ByKa. Beicota ToHa. TemOp 3Byka. DIEKTPOMArHUTHBIC BOJIHBI. Y CJIIOBUSI U3ITYYCHUS DJIEKTPOMArHUTHBIX BOJH. B3anmHas
opueHTauus BeKTopoB E, B, V B anexrpoMarautHOM BosHE. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, IPEIIOMIICHHUE,
nonsipusanus, audpakius, uHTepdepeHius. CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH. [llkana »JIE€KTpPOMArHUTHBIX BOJIH.
[IpuMeHeHre HJIEKTPOMAarHUTHBIX BOJH B TEXHUKE W ObITY. [IpuHIMIBI paaviocBs3u W TeneBuaeHus. Paauonoxarus.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpyKarolle cpeabl. TeXHUYEeCKHue YCTpPOWCTBA U MPAKTUYECKOE MPHUMEHEHUE:
MY3BIKAJIbHBIE UHCTPYMEHTHI, YJIbTPA3BYKOBasl JWATHOCTUKA B TEXHUKE W MEIHIMHE, pajap, paaAuONpPUEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBYU-nieyn.

Jemoncmpayuu OO0pa3zoBaHue M PacHpOCTpaHEHHUE TMOMEPEUYHbIX W TPOJOJbHBIX BOMH. Komebmromeecss Teno Kak
MCTOYHMK 3ByKa. HaOmroneHue oTpakeHHsT M TPEOMIICHHS MeXaHuueckux BojH. HabOmonenwe wunHTepdepeHinu u
nudpakiu MEXaHMYECKUX BOJIH. 3BYKOBOM pe3oHaHc. HabmroieHre cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM
W 4YacToTol Kojebanmii. MccrmemoBanue CBOWCTB SJEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, MPEJIOMIICHUE, MOJSIpU3aIns,
nudpakuus, uHTephepeHIus.

Tema 3. Onmuka I'eometpuueckas ontuka. [IpsMmonuHeitHOe pacripocTpaHeHre CBeTa B OMHOPOIHOM cpene. JIyd cBeTa.
Todeunslii ncTOYHUK cBeTa. OTpakeHHe CBeTa. 3aKOHBI OTpakeHHs cBera. IlocTpoeHne n3o0pakxeHu B MIIOCKOM 3epKalie.
[Ipenomnenue cBeTa. 3aKOHBI MpeIOMIICHHS CBeTa. AOCOJIOTHBINM mMoOKa3arenb mnpenomiieHus. [lonHoe BHyTpeHHee
oTpaxkeHue. [IpeaenpHbIN yroa moJIHOro BHyTpeHHEro oTpakeHust. {ucniepcust cBera. CloxHBIN cocTaB Oenoro ceta. L[BeT.
CoOuparomue u pacceuBaromiyde JWH3bl. ToHKas JuH3a. DOKYCHOE pPACCTOSHUE M ONTHYECKas CHja TOHKOW JIMH3BI.
[TocTpoenue n3o0pakeHU B COOMpAIOIIMX W pacceuBaromux jJuH3ax. DopMyna TOHKON JUH3BL. YBEIMYEHUE, J1aBAEMOE
auH30M. Ilpeaensl MpPUMEHMMOCTH TeOMETpHUYecKOol onTuku. BomHoBas onrtuka. MHTEpdepenius cBera. KorepeHTHBIC
WMCTOYHHUKHU. YCJIOBUS HAOIIOEHUS MAaKCHMyMOB W MHUHMMYMOB B WHTEP(EPEHIIMOHHOW KapTWHE OT JABYX CHH(]a3HBIX
KOT'€PEeHTHBIX UCTOYHUKOB. [{udpakuus ceera. JudpakunonHas pemérka. Y cioBre HaOM0IeHUS II1aBHBIX MAKCUMYMOB TIPU
naJeHUM MOHOXPOMATHYECKOTO CBeTa Ha AUPpakinuoHHYI0 pem€Tky. [lonspuzauusa cBera. TexHuuyeckue ycTpoicTBa U



NPaKTUYECKOE MPUMEHEHME: OYKH, Jiyna, (poroammapaT, MPOEKIMOHHBIM armapaT, MHKPOCKOI, TEJIECKON, BOJOKOHHAas
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu lpsMoiiHEHOE paclpoOCTpaHEHUE, OTPAKEHHE U TMpejomiieHue cBeTa. OnTuueckue mnpuodopHI.
[lonHoe BHyTpeHHee oTpaxeHue. Mogenb cBeroBoaa. MccnegoBaHue CBOMCTB HM300pakeHMl B JHMH3aXx. Mojaenu
MHUKpOCKOTIIa, Teneckoma. Habmonenne natepdepeniuu ceera. Habmonenne mudpaxiuu ceera. Habmomenue aucnepcun
cBera. [lonyyenue criekrpa ¢ moMouibio rpu3mMsl. [lonydyenue cnekrpa ¢ nomoibio AudpakuruoHHol pemérku. Habmonenue
MOJISIPU3ALINH CBETA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomur VI3MepeHue nokasarelns npenomieHus: crekia. VccnenoBanue
CBOMCTB M300pakeHul B nuH3ax. HabOmogeHue qucnepcuu CBeTa.

Pa3nes 6. OcHOBBI cIeHAJILHOM TEOPUH OTHOCUTEIbHOCTH

['panupl  TPUMEHMMOCTH  KiacCMYeCcKOoW MexaHuku. [locTynaTel cHeNMalbHOM TEOPUM  OTHOCUTEIBbHOCTHU:
MHBapUaHTHOCTh MOAYJSI CKOPOCTH CBE€Ta B BaKyymMe, MNPHUHIUII OTHOCUTEIBHOCTH OMHHINTEHHA. OTHOCHUTEIBHOCTh
OJIHOBPEMEHHOCTHU. 3aMeJIJIEHHE BPEMEHU W COKpAICHHUE JIMHBI. DHEPTUsl U UMITYJIbC PEISTUBUCTCKOM 4dacTUIlbl. CBS3b
MAaCChI C SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKON YACTULIBI. DHEPTHUSI MOKOSI.

Paznen 7. KBantoBasi pusznka

Tema 1. dnemenmol KéaHmM 06O ONMUKU

®otonsl. @opmyna Ilnanka cBs3u sHepruM (QPoOTOHA C €r0 4YaCTOTOW. DHEprus U UMmyiabc ¢GoToHa. OTKpBITHE U
uccnenoBanue pororpdexra. Onbitel A. I'. Ctonerosa. 3akoHsl hoTtodddexra. YpaBuenue DitHiTeitna s potodrddexra.
«KpacHas rpanuiia» porosrddekra. Jlanenue ceera. Onwitsl [1. H. Jlebeaera. Xumuueckoe neiicTBue cBeTa. TeXHUUECKUE
YCTPOMCTBA U MPAKTUYECKOE TPUMEHEHUE: (POTOITEMEHT, (OTOJATUHK, COJTHEUHAs: OaTapesi, CBETOUO/I.

Hemoncmpayuu ®otodphexT Ha yCTaHOBKE C IMHKOBOM IutacTuHOM. MccnenoBanue 3akoHOB BHEIIHETro (oTod(dexTa.
Ceroaunon. Conneuynas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pesepdopna mo paccesnuro o -dactunl. [lnanerapnas momens atoma. [locTynaTsr
bopa. U3nydyenune u norsoiieHue (GOTOHOB IPH MEPEXOE aToMa C OJAHOrO YPOBHS AHEPruv Ha Jpyroil. Bumabl crniekTpos.
CnexkTp ypoBHEHN 3Hepruu aroMa Bojopoja. BomHoBbie cBoiicTBa yacTull. Bonnel ne bpoinsa. KopnyckynsipHO-BOIHOBOM
nyanu3M. CIOHTaHHOE U BBIHYXKJIEHHOE U31yueHHe. TeXHUUEeCKHUEe YCTPOICTBA U MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbII
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Hemoncmpayuu Mopens omnbita Pesepdopaa. Omnpenenenue nnuHbl BOJIHBI Jazepa. HaOmioneHue nuHeNYaThIx
CIIEKTPOB U3My4deHus. Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuule pabomer HabmoneHre IMHEHYaTOTO CIIeKTpPa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, J0Ka3bIBAIOIINE CIOKHOCTh CTpoeHHs siapa. OTkpbiTHEe paauoakTuBHOCTU. OmbiTel Pesepdopaa mo
OMpENENCHUI0 COCTaBa paJuoakTUBHOro wu3nyudeHus. CpoiictBa anbda-, OeTa-, ramma-uzinydeHus. BiushHue
PAAMOAKTUBHOCTH Ha JKHUBBIE OpraHu3Mbl. OTKpbITHE TpPOTOHAa M HeWTpoHa. HykionHnas mopnens siapa ['eizenOepra—
NBanenko. 3apsina sigpa. MaccoBoe uucio sigpa. M3otombl. Anbda-pacnan. DIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacmal.
[Namma-uznyyenve. 3aKOH paJMOAaKTUBHOTO pacmnaja. DHEprus CBS3M HYKJIOHOB B sape. SAnepubie cuibl. [ledekT maccel
anpa. Slnepusie peakiuu. Jlenenue u cuntes saep. Anepueiit peaktop. TepmosiaepHsiii cunTe3. [IpobiemMbl U TEPCHIEKTHUBbI
AJIEPHOM JHEPreTHKU. OJKOJOTWYECKHE ACIEKThl SJIEPHOM JHEPreTHKU. DJIEMEHTapHble 4acTHIbl. OTKpPBITHE MO3UTPOHA.
Metonabl HAOMIOIEHUST U PETUCTPAIIMU dJIEMEHTAPHBIX YacTull. OyHaaMeHTaIbHbIE B3aUMOJICHCTBUA. ENUHCTBO (pu3nueckoi
KapTUHBI Mupa. TexHnyeckue ycTporucTBa U MPAKTUUYECKOE MPUMEHEHHE: T03UMETp, Kamepa BuibcoHa, sepHbId peakTop,
aToMmHasi boMo0a.

Llemoncmpayuu CY4ETINK MOHUZUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul ViccienoBanue TpeKoB 4acTull (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTHI ACTPOHOMMU U ACTPOPU3UKHU

Otanbl pa3BUTUS acTpoHOMMH. [IpuKiIaHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE acTpoHOMUHU. Bun 3BE3mHOrO Heoa.
Co3Be3nus, spKUe 3BE3/bI, IJIAHETHI, UX Buaumoe aBwkeHue. ComHeuHass cuctema. Comuile. CoJiHEYHAss aKTUBHOCTD.
Uctounuk sHeprun ConHua U 3BE3A. 3BE3NBI, UX OCHOBHBIE XAapAKTEPUCTUKHU. JlMarpamma «CHEKTPAJIbHBIA KJIacc —
CBETUMOCTBbY». 3BE3[bl TJIABHOM IOCJIENI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Ui 3BE37 IJIABHOU
MOCJIEA0BATENBLHOCTU. BHyTpeHHEE cTpoeHne 3B€311. COBPEMEHHBIE MPEICTABIEHUS O MTPOUCXOKICHUH U 3Boonuu ConHIa
Y 3BE3M. DTanbl KU3HU 3BE3A. Mueunbiid [IyTe — Hama ["amaktuka. [lonoxenue u npumxenne ConHua B ['anaktuke. Tumbl
ranakTuk. PaauoranakTuku W kBa3apbl. UE€pHble ABIPHI B sijipax raidakThk. Bcenennas. Pacmmpenue BcenenHnoil. 3akoH
Xab6ma. Pazberanue ranaktuk. Teopus bomnbmioro B3peiBa. PenukToBoe m3nmyudenue. MacmrtabHas cTpykrypa Bceenennoit.
Meraranaktuka. Hepeménnbie npo0i1emMbl aCTPOHOMUHU.



Yuenuueckue nabnooenus HabmoneHuss HEBOOPYKEHHBIM TJ1a30M C HCHOJIB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUN
JUIA OTIpeNieTICHHs TIOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3ausi CeBEpHOTO MOJIyIIapus U
spkue 3B€31b1. HabGmonenus B Teneckon JlyHasl, minaner, Mieunoro [TyTu.

Oo6o0marwmee noBropeHue Poib (GU3MKU W aCTPOHOMHHM B SKOHOMUYECKOM, TEXHOJOTMYECKOM, COIMATIbHOU U
ATUYECKOH cepax eqaTebHOCTH YeI0BeKa, poJib U MECTO (PU3UKU U aCTPOHOMHH B COBPEMEHHOUW Hay4HOU KapTHHE MUPA,
poJib (hU3NYECKO Teopuu B (POPMUPOBAHUU MPENCTABICHUNA O (PU3NYECKON KapTHUHE MHpa, MECTO (PM3MUECKOW KApTHUHBI
MHpa B 00LIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE.

Mexnpeanmernble cBsi3u 3ydenue kypca ¢uszuku 06a3oBoro ypoBHs B 11 kjacce ocCyHIECTBISIETCS € Y4ETOM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUU, XUMUH, Teorpauu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nousamus, CBSI3aHHBIE C W3YYEHHUEM METOJIOB HAy4YHOTO IO3HAHMS: SIBJIICHWE, HAy4HbId (DaKT,
runoTe3a, Gpu3nyecKkas BeIMUnHa, 3aKOH, Teopusl, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUM, TPUTOHOMETpUYECKHE (PYHKLNU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HMX IPOEKIMHM HAa OCH KOOPAWHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOAHBIE DJIEMEHTAPHBIX (YHKUMWA, MPU3HAKH MOAO0OUS TPEYTrOJIbHUKOB, ONpENENeHUE IUIOMAAN TUIOCKUX (Uryp H
o0BbEMa Ted.

Buonocus: snextpuueckue sSBICHUS B JKUBOM MpHUpoOJE, KojeOaTenbHbIE IBUKEHHUS B KUBOW MPUPOIE, ONTHYECKHE
ABJICHUS B )KMBOM IPUPOJE, ACUCTBUE PaIUALIMU HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE AaTOMOB M MOJIEKYJ, KpUCTAJUIMYECKash CTPYKTypa TBEPABIX T, MEXaHU3Mbl 0O0pa30BaHUs
KPUCTAJUIMYECKOUN PEIIETKH, CIEKTPAJIBHBIA aHAIIN3S.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3E€MIIH, 3aJIEKU MAarHUTHBIX pyl, (OTOChEMKA 36MHON MOBEPXHOCTH, MpeICKa3aHue
3eMJICTPSACEHUI.

Texnonozus: JTAHUM DIIEKTPONEPENAY, TEHEPATOP MEPEMEHHOIO TOKA, AJIEKTPOABUTrATENb, MHAYKIIMOHHAS NI€Yb, paaap,
paguonpuEéMHUK, TelIeBU30p, aHTeHHa, TenedoH, CBU-neuyb, MpPOEKIIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA, COJIHEUHAs
Oatapes.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA3OBAHUA

OcBoenue ydyeOHoro mpenMera «@usnka» Ha ypOBHE CpeqHEro ooumiero odpazoBaHus (0a30BbI YpOBEHB) JOJKHO
00ecneunTh JOCTUKEHHE CIEYIOIIMX JIMYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHbBIX PE3YJIBTATOB.
JIMYHOCTHBIE PE3YJIBTATHBI

JIMuHOCTHBIE pe3yibTaThl OCBOEHUS yueOHOro mpenmera «Dusnkay MOMKHBI OTPaXaTb TOTOBHOCTh U CIIOCOOHOCTH
oOyyaroluxcst pyKOBOJCTBOBATbCSI CPOPMUPOBAHHOW BHYTPEHHEH MMO3UIUEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTALUM, MO3UTHUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIMX TPATULIUOHHBIM LEHHOCTSAM POCCHUHCKOIO
oOIecTBa, pacIIMpPeHUE XKU3HEHHOTO OMbITA M ONbITAa AEATEILHOCTH B TPOIECCE pealn3allid OCHOBHBIX HampaBlICHUM
BOCIIUTATEIHHON JESITEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxkaaHCKoOro BOCHHTAHHUS: C(HOPMUPOBAHHOCTH TPAXKIAHCKON TO3WIMK OOYYArOIIErocs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEeHAa POCCHMCKOro OOIIECTBA; MPHUHATHE TPAJULIUOHHBIX OOIEYETIOBEYECKMX TI'YMaHUCTHYECKHX U
JE€MOKpPAaTUYECKMX LIEHHOCTEW; TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpECax TIpakJaHCKOro OOIIEeCTBa,
y4yacTBOBaTh B CaMOYMpaBIE€HUH B 00pa30BaTelIbHONW OpraHu3allMM; YMEHHE B3aUMOJICHCTBOBaTb C COLMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUU C HUX (YHKUMAMH W Ha3HAYEHUEM; TOTOBHOCTh K TyMaHUTApHOW W BOJOHTEPCKOMN
JeSITeTbHOCTH,

2) MATPHOTHYECKOT0 BOCTMHUTAHMS: CHOPMHPOBAHHOCTh POCCHUCKOW TPaKIAHCKOW HIACHTHYHOCTH, MATPHOTH3MA;

LIEHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSIM POCCUHCKUX YYEHBIX B 00JACTH (DU3HKHU U
TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSI: C(HOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACHh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH, B TOM YHCII€ B JEATEIBHOCTH YYEHOTO; OCO3HAHWE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOWUYHBOTO
Oynyuiero;

4) 3CTeTHYECKOr0 BOCHUTAHMS: ICTETUYCCKOE OTHOIICHHWE K MHpPY, BKIIOYAs JCTETHKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro (pU3nYecKoil HayKe;

5) TpyaoBOro BOCHHTAHMA: WHTEPEC K pPasiUYHbIM chepaM MpodeCCHOHAILHOW ICSITCIBbHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (U3MKOM M TEXHUKOH, YMEHHE COBepIIaTh OCO3HAHHBIM BbIOOp Oymyiied mpodeccuu M peasn30BBIBATH



COOCTBEHHbBIE KU3HEHHBIE IJIaHBI; TOTOBHOCTh M CIIOCOOHOCTHh K 00OpPa30BaHUIO U caMOOOpa30BaHUIO B 00JacTH (U3HKU Ha
MPOTSKEHUN BCEU JKU3HU;

6) 3K0JI0rH4ecKOro BOCMUTAHUS: CPOPMHPOBAHHOCTh IKOJIOTUIECKOH KYIbTYPbI, OCO3HAHHE TII0O0ATBHOTO XapaKTepa
HKOJOTUYECKUX MPOOJEM; MIAHWPOBAHUE U OCYIIECTBICHHE ACHCTBUI B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUS LieJel
YCTOMYMBOIO PAa3BUTHSA YEJIOBEYECTBA; PACHIMPEHHUE OIbITA AEATEIBHOCTH 3KOJIOTMYECKOW HAIPaBJIEHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (DU3UKE;

7) HEHHOCTH HAYYHOTO0 MO3HAHMSN: C(HOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UUECKON HAYKH; OCO3HAHWE LIEHHOCTHM HAY4YHOW JEATEIbHOCTH, TOTOBHOCTbH B IpPOLIECCE M3YYECHHS (DU3UKU
OCYUIECTBJISATh NPOEKTHYIO M UCCIIEOBATENbCKYIO AESTENBHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHbIEC YHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS

Ba3oBble Jioruueckue aeidcTBUsSI: CAMOCTOATEIBHO (POPMYIMPOBATH U AKTyaIU3UPOBATh IPOOIIEMY, paccCMaTpUBaTh €€

BCECTOPOHHE; ONpPENENsATh LEIu JAESITeIbHOCTH, 33JaBaTh MapaMeTpbl W KPUTEPUM HX JOCTUKEHUS; BBIABISTH
3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B pacCMAaTPUBAEMBbIX (DU3UUECKUX SIBJICHUSX; pa3padaThIBaTh IJIaH PEIICHUs MPOOJIEMbI C
y4€TOM aHajiu3a HUMEIOMIMXCS MAaTepuajbHbIX M HEMAaTEepPUAIbHBIX PECYPCOB; BHOCUTH KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBUE pE3YyJbTATOB LEISAM, OLIEHUBATh PUCKH NOCIEIACTBUN JEATEIBHOCTH; KOOPAWHHUPOBATh U
BBITNIOJHATH pab0Ty B YCIOBUSAX PEalTbHOI0, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS; pa3BUBaTh KPEaTUBHOE
MBIIUICHHE MTPU PELIEHUH KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBaTebCcKHe IefCTBUSI: BJIAJIETh HAYYHOH TEPMUHOJOTUEH, KIIOYEBBIMU MOHATUSIMH U METOJAMHU
(bU3MYEeCKOW HayKd; BIAJCTh HABBIKAMHU YYEOHO-MCCIICOBATEIILCKONM W TPOEKTHOW ACATEIBHOCTH B 00JacTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIbHOMY IIOMCKY METOJOB pELIeHUs 3ahad (U3NYECKOTo COACpIKaHMS,
MPUMEHEHUIO PAa3JIUYHBIX METOJOB II03HAHMS; BIAJETh BHUJAMHU JESITEIBHOCTH MO IMOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpHpETALNN, TPe0OPa30BaAHUIO U TPUMEHEHHUIO B PA3JIMYHbIX YU€OHBIX CUTYalUIX, B TOM YUCIE MPU CO3JaHUU YYeOHBIX
MIPOEKTOB B 00J1aCTH (DU3UKU; BBISIBISATH IPUUMHHO-CIEICTBEHHBIE CBSI3U U aKTYaJM3UPOBATh 3a/1a4y, BBIIBUTAaTh TUIIOTE3Y
e€ pellIeHHs, HAXOJAUTh apryMEHTHI JUIsl I0Ka3aTeNbCTBA CBOMX YTBEPKIEHUH, 3a1aBaTh MMapaMeTpbl U KPUTEPUN PELICHMUS;
aHAJIU3UPOBAaTh IOJYYEHHBIE B XOJE pEUIEHUS 3aJa4d pPEe3yJbTaTbl, KPUTUYECKH OLIEHUBAaTh MX JOCTOBEPHOCTb,
IPOrHO3UPOBATh M3MEHEHHWE B HOBBIX YCIIOBUSX; CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3aJjaud B 0Opa30BaTEIbHOU
JEeSTEIBbHOCTH, B TOM YUCJIE MPU U3YyYEHUU (U3HUKHU; aBaTh OILIEHKY HOBBIM CHUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIIbIT;



yYMETh MEPEHOCUTh 3HAHUS MO (U3MKE B MPAKTUYECKYIO 00JACTh JKU3HEACATEIBHOCTU; YMETh MHTETPUPOBATH 3HAHUS U3
pa3HBIX MPEAMETHBIX OOJACTEW; BBIJABUTATh HOBBIE HUJEH, NpEAJiaraTb OPUTHMHAIBHBIC TMOAXOAbl U PEIICHUS, CTaBUTH
npo0JIeMbl U 3aJ1a4u, I0MyCKAIOIINUE aJbTEPHATUBHBIC PEIIICHUS.

Pabora ¢ mHpopmanmeii: BiageTh HaBbIKAMU MOJy4YeHHUS MHOOpMAIUU (DU3UUYECKOTO COJEPKAHUS U3 HMCTOYHUKOB
pPa3HBIX THIIOB, CAMOCTOSITEIbBHO OCYIIECTBJISATh IOHMCK, aHallM3, CHUCTEMATH3alMI0 W HWHTEPHpETaluio HHOOpMaIUu
pa3NMYHBIX BHUJIOB W (OpM TMpeacTaBlieHUs; OILICHUBATh JOCTOBEPHOCTh WHGOpPMAIIMKM; UCIOJb30BaTh CpPEICTBa
MH(POPMAITMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJOTHI B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX
3a7a4 ¢ COOJIOJICHHUEM TPeOOBaHUN SPrOHOMHUKH, TEXHUKH O€30MacCHOCTH, TUTHEHBI, PECypcocOepeeHusl, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HHGOPMAIIMOHHONW 0€30MacHOCTH; CO3/1aBaTh TEKCThl (DU3UYECKOTO COJEPKAHUS B Pa3TMUHBIX
dbopmatax ¢ yu€ToMm HazHaueHUs MHGOPMAIUU U 1IeJIEBOM ayJUTOPUH, BHIOMpPAs ONTUMAIbHYIO (GOPMY MPEICTaBICHUS U
BHU3yaJIU3aLUU.

KoMMmyHuKaTHBHBIE YHUBepcaJibHbIe Y4yeOHbIe IeiCTBHS: OCYIIECTBISATH OOIICHHE Ha YpokKax (HU3UKH U BO
BHE-YPOUHOM JIESITEIILHOCTH; PACIO3HABATh MPEANOCHUIKH KOH(DIUKTHBIX CUTYallMi U CMAT4aTh KOH(MIUKTHI; pa3BEPHYTO U
JIOTUYHO H3J1araTh CBOKO TOYKY 3PEHMS C UCIOJb30BAHUEM SI3BIKOBBIX CPEACTB; MOHUMATh M HUCIOJIb30BaTh MPEUMYILECTBA
KOMAaHJTHOM ¥ WHIUBUIyaIbHON PaOOThI; BEHIOMPATh TEMATHKY M METOJIbI COBMECTHBIX JIEUCTBHM C y4ETOM OOIIUX MHTEPECOB
M BO3MOXHOCTEH KaXJOro 4ieHa KOJUIEKTHBA; IPUHHMATh 1I€JIM COBMECTHOW JI€ATEIbHOCTH, OpPraHW30BBIBATH H
KOOPJIAUHUPOBATh JIEUCTBUS IO €€ JOCTHMIKEHUIO: COCTABILATH IUJIAaH JCUCTBUM, pacHpedessiTb POJIM C Y4ETOM MHEHUH
YYaCTHUKOB, OOCYXJaTh Pe3yJbTaTbl COBMECTHOW palOThI; OIIEHMBATH KAaue€CTBO CBOEr0 BKJIAJa W KaXJOr0 Yy4aCTHHKA
KOMaHbl B OOIIMI pe3ysbTaT MO pa3paOOTaHHBIM KPUTEPHUSIM; MpeasiaraTb HOBBIE MPOEKTHI, OLICHUBATh WU C TO3ULIUU
HOBU3HBI, OPUTMHAIBHOCTU, MPAKTUYECKOW 3HAYMMOCTH; OCYIIECTBISITh IO3UTUBHOE CTPATETUYECKOE MOBEIACHUE B
PA3TUYHBIX CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHBbIE YUeOHbIE 1eCTBUS

Camoopranusanusi: CaMOCTOSITEJIBHO OCYIIECTBIJISITh IMO3HABATENIBHYIO JIEATEIBHOCTh B 00JIaCTH  (U3UKU U
aCTPOHOMUHU, BBISBIISATH MPOOJIEMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a7a4H; CAaMOCTOSITEILHO COCTABJIAThH TUIaH
perieHus] pacuéTHHIX U Ka4eCTBEHHBIX 3aJ1ay, IJIAH BBITIOJIHEHUS MPAKTHYECKOW pabOThl ¢ YUETOM MMEIOIINXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEMOYTCHUI; JaBaTh OIEHKY HOBBIM CUTYaIIUSIM; PACIIMPATh PAMKH Y4€OHOTO TIpeIMeTa
Ha OCHOBE JIMYHBIX MPEINOYTECHUIA; JIeJIaTh OCO3HAHHBINA BHIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32



pelIeHre; OIEHUBATh MPUOOPETEHHBIA OMbIT; CHOCOOCTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO IPYIAUIMU B 00J1acTU
(M3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJBHBLIM HWHTEJIEKT: JaBaTh OIEHKY HOBBIM CHUTyalldsIM, BHOCHUTb KOPPEKTHBBHI B
NEeSTETPHOCTh, OIICHMBATHh COOTBETCTBHE PE3YyIbTATOB IIEJISM; BIAJETh HABBIKAMU ITO3HABATEIILHON pedieKCuu Kak
OCO3HAHMSI COBEPIIAEMBIX JEHCTBUII U MBICIUTEIbHBIX MPOIECCOB, UX PE3YJbTATOB U OCHOBAHWI; MCHOJIb30BATh MPUEMBI
pednexkcun sl OLEHKU CUTYyallMd, BbIOOpa BEPHOTO pEIICHUS; YMETh OIEHUMBATh PUCKM M CBOEBPEMEHHO MPUHUMATD
pelIeHrus N0 WX CHIDKCHUIO;, NMPUHUMATh MOTHMBBI M apryMEHThl APYTUX IMpPU AHAIU3E PE3yJIbTATOB JEATEIIBHOCTH;
MpUHUMATh ce0sl, TOHUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA; MPUHUMATh MOTHBBI U apTyMEHTHI APYTUX MPU aHAIU3E
PEe3yJbTAaTOB JICSITEILHOCTH; IPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpoiiecce n1ocTHxKEHUs JIMUHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPaMMbl MO (PU3UKE JI1 YPOBHSI CPEIHETO OOIIETO
oOpa3zoBaHusl y OOYy4YarOIIMXCA COBEPUICHCTBYETCS SMOIIMOHAIBHBIA HHTEJJIEKT, MpeArnoaraonmi chopMUPOBAHHOCTS:
CaMOCO3HaHUs, BKIIIOYAIOMIETO CIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHME, BUACTH HAMPABICHUS Pa3BUTHUS
COOCTBEHHOW SMOIMOHANILHOM c(depbl, ObITh YBEPEHHBIM B ce0€; CaMOpEeryJIMpOBaHUS, BKJIIOYAIOIIETO CaMOKOHTPOJIb,

yYMEHHE NMPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIOCOOHOCTh aJanTHPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSIM U
MPOSIBIISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY; BHYTPEHHEW MOTHUBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K IOCTHXKCHHIO LIeNU U
yCIexy, ONTUMHU3M, WHULIHUATUBHOCTb, YMEHHE JCHCTBOBATH MCXOAS W3 CBOMX BO3MOXKHOCTEH; 3MIIATUH, BKIIOYAIOLIEH
CIIOCOOHOCTH TMTOHUMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATH €0 MPHU OCYIIECTBICHUH OOIIEHUs, CTIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO; COIMAIILHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTH BBHICTpAaMBaTh OTHOIICHUS C APYTUMHU
JI0JIbMU, 3a00TUTHCSI, MMPOSBIISITH HUHTEPEC U pa3peiaTb KOHQIUKTHI.
NHNPEIMETHBIE PE3YJIbTATHI

K koniy oOyuenus B 10 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaxaTh ChOPMUPOBAHHOCTH
y 00y4aromuxcs yMEHHUI: 1eMOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (HU3UKU B (POPMUPOBAHUU COBPEMEHHOW HAyYHOU
KapTHHBI MHPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU W TEXHOJOTHM, B MPAKTUYECKOW JEATEIbHOCTH JIOJICH; YUUTHIBATH
TPaHUIIBl TIPUMEHEHHUS M3YYCHHBIX (U3MUECKUX MOJCNIeH: MarepuaibHas TO4Yka, WHEpIUalbHas cHUCTeMa OTCYETa,
a0COJIFOTHO TBEPAOE TEJO, UJICATIbHBIN a3, MOACIHN CTPOEHHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEJ, TOUCUHBIN JICKTPUUCCKUIM
3apsii MpU pelieHur (PU3MYECKUX 3a7ad; pacrno3HaBaTh (U3WYECKHE SIBJICHUS (TMPOLECCHhl) U OOBICHATH MX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOEHHUSI BEIIECTBA M BJIEKTPOJMHAMHUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE IBIDKEHHE, CBOOOJHOE TAJeHUE TeJ, JBM)KCHHE TI0 OKPY)XHOCTH, WHEPIIUS,



B3auMojiericTBre Tel, Auddy3us, OpOyHOBCKOE JIBUKEHUE, CTPOCHHUE KUAKOCTEH M TBEPIBIX Tel, U3MEHEHHE 00BhEMa Tell
IIpU HarpeBaHuM (OXJIAXKIEHUU), TEINIOBOEC PaBHOBECHE, UCTIapEHUE, KOHJICHCAIUs, IUIaBJICHUE, KPUCTAILIU3alus, KUTICHHE,
BJIAKHOCTh BO3/lyXd, MOBBIIICHUE JABJICHHS ra3a MPU €ro HarpeBaHWM B 3aKPBITOM COCYJIE, CBSI3b MEXKIY IapaMeTpaMH
COCTOSIHMSI ra3a B M3OIPOLECCAX, AJEKTPU3aLUs T, B3aUMOICHCTBHUE 3apsiOB; ONUCHIBATH MEXAHUYECKOE IBUKECHHE,
UCTIOJIb3Ys (DU3MYECKUE BETUYHMHBI: KOOpPJIMHATA, IyTh, MEPEMEICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIa, UMITYJIbC
TeNla, KWHETUYECKAsi SHEPrus, MOTEHIHAIbHAS YHEPTUs, MEXaHUYeCKasi paboTa, MEXaHUYECKasi MOIIHOCTh; MPHU OMUCAHUU
MPaBWJIBHO TPAKTOBaTh (PU3UUYECKUN CMBICT HCIOJI3YEMbIX BEJIUYUH, UX OOO3HAUECHHUS U €AUHUIIBI, HAXOJIUTh (POPMYJIBI,
CBS3BIBAIOIIUE TAHHYIO (DU3NYECKYIO BEIUYUHY C IPYTHUMH BEJIMYMHAMU; ONKMCHIBATh M3YUYEHHBIE TEIJIOBBIE CBOMCTBA TN U
TEIJIOBBIC SIBJICHUS, UCMOJb3ysl (DU3WYECKHE BEIMYMHBI: JIaBJICHUE Ta3a, TeMIlepaTypa, CPelHsS KUHETHYeCKas SHEpTus
Xa0TUYECKOTO JBWKEHHSI MOJIEKYJI, CPEIHEKBAIpATUUHAsI CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHSS YHEPIHUS,
paboTa raza, Ko3pPUIUEHT MOJIE3HOTO JACUCTBUS TEIJIOBOTO JABUTATENS; MPU OMUCAHUU MPABUIBLHO TPAKTOBATh (PM3UUYECKUIM
CMBICJI MCTOJIb3YEMbIX BEJIIMUMUH, UX O003HAUCHMS M €IUHUIIbI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEJIMYMHY C JIPYTUMHU BEIWYMHAM; OIHKCHIBATh M3YUYEHHBIE DJIEKTPUUYECKHUE CBOKWCTBA BEUIECTBA U AJIEKTPUUYECKUE SIBICHUS
(mporeccel), UCMONB3Ys (U3NYECKUE BEIMYMHBL: DJICKTPUUECKUN 3apsll, SJICKTPUUECKOE TOoJie, HAMpsKEHHOCTh TOJI,
MOTEHIIUAJI, PA3HOCTh MOTEHIIUAIOB; MPU ONMKUCAHUU MPABWIHLHO TPAKTOBATH (PM3UYECKUI CMBICI UCIIOIB3YEMbIX BEJIMUMH, UX
0003HAYEHUsI M €UHUIIBI, YKA3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTMMHU BEIMYHMHAMU;
aHAIM3UPOBaTh (PU3MYECKUE MPOIECCHl U SBJICHHS, UCIOJIb3YSd (U3MUECKUE 3aKOHBI M TMPUHIUIIBI: 3aKOH BCEMUPHOTO
sarorenus, 1, II u Il 3akonsl HproTOHA, 3aK0H COXpaHEHUsI MEXaHUYECKOW SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, ITPUHIIUIT
CYyHEepHO3ULIMA CHUJI, TMPUHIMUI PABHONPABUS HWHEPIUAIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPUIO
CTPOCHHUS BEIIECTBA, FA30BbIC 3aKOHBI, CBS3h CPEHEN KHHETUUECKON SHEPTUH TEIJIOBOTO JIBMKEHUS MOJICKYJT ¢ aOCOIIOTHOM
TeMrepaTypoi, MepBbId 3aKOH TEPMOJMHAMHUKH, 3aKOH COXpaHEHHUs SJIEKTPUUECKOro 3apsiaa, 3akoH KyloHa, mpu sTom
paznuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXECHHE W YCIOBUS (TpaHUIlbI, 00JIaCTH)
MPUMEHUMOCTH; OOBSCHSITH OCHOBHBIC TMPUHITUIBI JCUCTBUS MAalluH, TPHUOOPOB M TEXHUYECKHX YCTPOWCTB; pa3inyaTrh
YCIOBUSL WX O€30MaCHOr0 HCIMOJb30BaHUS B TIOBCEIHEBHOW KW3HU; BBIMOJHATH ASKCIEPUMEHTHI 10 HCCIEAOBAHUIO
(u3uYecKuX SIBIEHUW M TMPOIECCOB C HMCIOJb30BAHUEM MPSMBIX W KOCBEHHBIX H3MEPEHHUH, MpPU 3TOM (POPMYJIHUPOBATH
npobJieMy/3a1a4y ¥ TUIOTE3y Y4eOHOIr0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PY10BaHUS, TPOBOAUTH
OMBIT U (POPMYJIUPOBATH BBIBOJBI, OCYIIECTBIATH MPSMbIE W KOCBEHHBIC H3MEPEHHUS (DU3NUECKHX BEIWYWH, MPH ITOM
BBIOMPATh ONTUMAJBHBIN CIOCO0 M3MEPEHHs] M HMCIOJb30BaTh M3BECTHBIC METOJbI OIEHKH TOTPEITHOCTEH W3MEPECHH;



UCCIIEZIOBaTh 3aBUCUMOCTU MeEXAY (U3MUECKUMU BEJIMYMHAMHU C HCIIOJIB30BAHMEM IMPSMBIX H3MEPEHHM, IMpPH 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCUPOBATH PE3YJIbTATHI MOTYYCHHON 3aBHCUMOCTH (PU3UYECKUX BEIUYUH B BUJIC TAOIHI] U
rpauKoB, AelaTh BBIBOABI IO pe3yJbTaTaM MCCIEA0BaHUSA; COONIOAATH IpaBWiia OE30MacCHOrO TpyJda NpU MHPOBEACHUU
UCCIIEIOBAaHU B paMKax Yy4eOHOro SKCIEPUMEHTa, Y4eOHO-UCCIIEOBATENbCKON U TNPOEKTHOW JEATEIbHOCTU C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJaOOPATOPHOrO 000PYAOBAHNUS; PEIIaTh PACUETHBIE 33/1a4U C SIBHO 3aJaHHOMN
buznyeckoil MOJENbl0, UCMONB3YysA (PU3MUEecKHe 3aKOHBl W TMPHUHIMIIBI, HA OCHOBE aHalN3a yCIOBHUS 3aJa4yld BBIOMPATH
(U3UYECKYI0 MOJEIb, BBIACHATh (PU3NUECKUE BEIMYUHBI U (POPMYIIbl, HEOOXOAUMBIE 1JIs €€ pelIeHus, IPOBOJUTH PACUETHI U
OLICHUBATh PEAJIbHOCTh IOJYYEHHOIO 3HA4Y€HHs (U3NYECKON BEIMYMHBI, pelllaTh KaueCTBEHHBbIE 3aJauM: BbICTPAUBATh
JIOTUYECKH HEMPOTHUBOPEUMBYIO LIETIOUKY PacCyKJIEHHUI C OMOpON HAa M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3NUYECKUE
ABJICHMSI; HMCIOJIb30BaTh MPH PEUIEHUU Y4YEOHBIX 3aJad COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOTUU JUIsl TOHUCKa,
CTPYKTYPUPOBAHMSI, MHTEPIPETALMA U TPEICTABICHUS Y4E€OHOM W HAay4YHO-NOMYJSIPHOM HMH(QOpMalWH, MOTYYEHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJYy4aeMyI0 HHPOPMALIMIO; IPUBOJIUTH IPUMEPHI BKIAAa POCCUICKUX
U 3apyOexHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE HAYKH, OOBICHEHUE IMPOLECCOB OKPYKAIOIIETO0 MHUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHi{; UCTIO0Ib30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3HKE B MOBCEAHEBHOM KU3HU AJIs1 oOecriedeHust 0€3011acHOCTH MPH
oOparieHnu ¢ npudopaMu U TEXHUYECKUMH YCTPOMCTBAMHU, JJI1 COXPAHEHUS 3I0POBbs M COOIIOAEHUS HOPM SKOJIOTUYECKOTO
MOBEJEHUSI B OKpY’KaloIIEe cpezae; paboTarh B TPYIIE C BHITOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH, MIAHUPOBATh
paboTy Tpynmbl, palOHAIbHO PaCHpPENesATh O0S3aHHOCTH U IIAHUPOBATH JESATENILHOCTh B HECTaHAAPTHBIX CHUTYalUsX,
a/IeKBaTHO OLICHUBATh BKJIAJ KaXI0I0 U3 YYaCTHUKOB TPYIIIHI B pELICHUE pacCMaTpUBAEMOM MPOOIEMBI.

K xoniy oOyuyenust B 11 kyacce npeaMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JOJKHBI OTpa)xaTh C(HOPMUPOBAHHOCTD
y 00y4Jaromuxcsi yMEHUI: IeMOHCTPUPOBATh HA MPUMEpPaxX pPojb U MECTO (PU3UKHU B (POPMUPOBAHUU COBPEMEHHOM HAy4YHOM
KApTUHBI MUpa, B Pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJIOTHil, B MPAKTUYECKON NEATEIBHOCTH JIFOJEH, LIETOCTHOCTh U
€AMHCTBO (DM3MYECKON KAPTUHBI MHUpPA; YUYUTHIBATH T'PAHULIBI IPUMEHEHUS M3YYECHHbIX (DU3UUYECKUX MOJENICH: TOUYCUHBIN
ANEKTPUUECKUN 3apsif, JIyd CBETa, TOUCUHbI MCTOUYHUK CBETA, SiACpHAsl MOJEIb aTOMa, HYKJIOHHAs: MOJIeNIb ATOMHOIO siApa
IpU peleHnr (U3NYECKUX 3aJad; pacrno3HaBaTh (pu3myeckue sBJIeHUs (Mpolecchl) U OOBACHATh MX HA OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKA U KBAaHTOBOM (PU3UKHU: 3JIEKTpUUECKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE
NEUCTBUSA TOKA, B3aMMOJEHCTBHE MArHWUTOB, 3JIEKTPOMAarHUTHas MHAYKLMS, J€WCTBHE MAarHUTHOTO IOJS HAa MPOBOJHMK C
TOKOM M JIBWXKYIIUNCS 3apsifi, SJEKTPOMArHUTHbIE KOJEOAHWS M BOJHBI, NPSIMOJIMHEWHOE pacCHpOCTPAaHEHUE CBETa,
OTpaXeHUE, MperoMiIeHHe, UHTephepeHIMs], TUPPAKIUS U NOJSpPU3aLUs CBETa, AMCIEPCUS CBETA, (POTOAIEKTPUUECKUIL



addekt (dboroaddexr), cBeTOBOE MaBICHHE, BO3HUKHOBEHHME JMHEMUYATOrO CIIEKTpa aToMa BOJOpPOJa, €CTCCTBEHHAs H
MCKYCCTBEHHAs PaJMOAKTUBHOCTD; OMMCHIBATh M3YUCHHBIC CBOMCTBA BEIIECTBA (JIEKTPUUECKHE, MATHUTHBIC, ONITHYECKHUE,
AIIEKTPUIECKYIO TPOBOJAMMOCTh PA3MUYHBIX CPEll) W DJICKTPOMArHUTHBIC SBJICHHS (MPOIIECCHI), WCIONB3Ys (PHU3UYIECcKHe
BEJIMUMHBI: DJIEKTPUYCCKUHA 3apsiji, CHJia TOKA, DJIEKTPUYECKOE HAMPSIKCHHE, SJCKTPHUECKOE COMPOTHBIICHUE, Pa3HOCTh
MOTEHITMAIOB, SJICKTPOABMKYIIAsl Chja, padoTa TOKa, WHAYKIMS MarHUTHOTO Moy, cwia Awmmepa, cuia Jlopenna,
WHIYKTUBHOCThH KATYIIKH, SHEPTHUS JIEKTPUIECKOTO U MAarHUTHOTO TOJICH, TIEPHOJ] M YaCTOTa KOJieOaHUil B KOJIeOaTEThHOM
KOHTYpE, 3apsl W Cujla TOKa B TIPOIECCE TApPMOHWYECKUX OJIJICKTPOMArHUTHBIX KojeOaHwi, (DOKYCHOE pacCTOSHUE W
ONTHYECKasi CHJIa JIMH3bI, MPU OINHUCAHUM TMPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIOJIb3YeMbIX BEJIMYMH, HX
0003HauEHUS U €IUHUIIBI, YKa3bIBaTh (POPMYJIIbI, CBA3BIBAIONINE JTAHHYIO (PU3UUYECKYIO BEJIUYHHY C JAPYTMMHU BEIUYMHAMU;
OMHCHIBATh M3YUEHHBIC KBAHTOBBIC SBIICHUS U MPOIECCHI, UCTIONB3Ys (DU3NICCKHE BEIMIHHBI: CKOPOCTH JICKTPOMArHUTHBIX
BOJIH, IJTHHA BOJTHBI M YACTOTA CBETA, YHEPTHUSA U UMITYJIhC (DOTOHA, IIEPHOJI MOTypaciaja, SHEPTUs CBSI3U aTOMHBIX sJIEp, TPU
OMHMCAHWM MPABUILHO TPAKTOBATH (YM3MYECKUH CMBICI HCIOJIL3YEMbIX BEIUYMH, UX 00O3HAYCHHS W CAWHMIIBI, YKa3bIBaTh
(GbopMyJIbl, CBA3BIBAIONIME JAAHHYIO (PU3UUYECKYIO BEIMYUHY C JPYTUMHU BEJIUYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3MUECKOU
BEJIMYMHBI, aHATU3UPOBaTh (PU3NYECKUE MPOIECCHl U SBJICHHS, UCTOJIBb3Ys (DU3UYECKHE 3aKOHBI M MPUHIUIBL: 3akoH OMma,
3aKOHBI TIOCJIEIOBATEBHOTO U MapaUIeTbHOTO COSAMHEHNS MMPOBOIHUKOB, 3aK0H J[xoyns—JIeHia, 3aKkoH 3JeKTpPOMarHUTHOM
WHIYKIIUW, 3aKOH TPSMOJMHEHHOTO PacIpOCTPAHCHHUS CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI IMPEIIOMJICHHUS CBETa,
ypaBHeHUe DitHmTeHa as Gpororddexra, 3aKOH COXpaHEHUSI SHEPTHH, 3aKOH COXPAHECHUSI UMITYJIbCA, 3aKOH COXPAHCHHUS
AIEKTPUYECKOTO 3aps/ia, 3aKOH COXpaHEHHs MacCOBOTO YHCIIA, MOCTYNaThl bopa, 3aKk0H pajioakTUBHOTO pacnajia, Ipu 3TOM
paznuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTEeMaTHYECKOE BBIPAXKEHUE M YyCIOBUA (TpaHUIlbI, 00JIACTH)
MIPUMEHUMOCTH; OTPECISITh HANpPABICHUE BEKTOpa WHIYKIIMA MAarHUTHOTO TIOJISA MPOBOJHHKA C TOKOM, CHIJIBI AMIiepa |
cunbl JIopeHIa; CTpPOUTh M OMHUCHIBaTh HM300paKCHHE, CO37]aBaeMOC ITUIOCKMM 3EpKajioM, TOHKOW JIMH30H; BBITIONHSATH
AKCTIEPUMEHTHI TI0 UCCIICIOBAHUIO (PM3UUECKHUX SBJICHHUM M MPOIECCOB C UCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEpEHUM:
pu AToM GHOPMYITHPOBATH MPOOIEMY/3a1auy U TUTIOTE3y YU4EOHOTO HKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, POBOJINUTH OIBIT U (POPMYITHMPOBATH BHIBOJIBI; OCYIIIECTBIIATH IPSAMbIC U KOCBEHHBIC M3MEPEHUS (PU3HUCCKHIX
BEJIMYMH, TIPM OTOM BHIOMpPATH ONTUMAJBHBIA CIIOCOO W3MEpPEHUsS | UCIOJIb30BaTh W3BECTHBIC METOABI OICHKH
MOTPENTHOCTEH M3MEPECHHM; MCCIICIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHMH C WCIIOJIH30BAHUEM IPSMBIX U3MEPCHUM: TIpH
TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH pE3yJbTaThl MOJYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYUH B BUJC
Tabnui ¥ TpaduKoB, AENaTh BBIBOJLI MO pe3yjbTaTaM HCCJIEAOBAaHMS; COOJIONATh MpaBwia O€30MacHOTO TpyJa IpHU



IPOBEJCHNUN HCCIICIOBAaHUN B paMKax y4eOHOIro SKCIIEpUMEHTa, Y4eOHO-HUCCIIeIOBATEIbCKON U MTPOSKTHOU JIEITEIHBHOCTH C
HCIIOJB30BaHUEM U3MEPUTEIIBHBIX YCTPOMCTB U JIAOOPATOPHOTO0 000PYI0BAHUS; pEIllaTh pACUETHBIC 33J]a4M C SIBHO 3a/IaHHOU
(bU3MYeCcKOM MOJIENIbI0, HCMOJB3Yys (hU3WYEeCKHue 3aKOHbl M MPHUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBUs 3aJlaud BBIOMPATH
(hU3NYECKYIO MOJIEb, BBIJEIATh (PU3UUECKUE BETUUMHBI U (POPMYIIbl, HEOOXOAUMBIC ISl €€ pelieHus, MPOBOJIUTh PacuéThl U
OIICHUBATh PEATHHOCTH MOJYYEHHOTO 3HAUCHUS (PU3NUECKON BETUUNHBI;

pelaTh KaueCTBEHHBIC 3aJlaud: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPEUMBYIO IIETIOYKY PACCYXKICHUU C OMOpPOMl Ha
M3YUYCHHBIC 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBJICHUSI; UCIIOIB30BaTh MPU PEIICHUM YUEOHBIX 3aJlad COBPEMEHHBIC
MH(QOPMAITMOHHBIE TEXHOJIOTUU JJI1 MOMCKA, CTPYKTYPUPOBAHUS, UHTEPNPETALMN U TPEJACTABICHUS Y4eOHON U HAy4HO-
MONyJISIPHOW  MH(pOPMAIMK, TOJYYEHHOM U3 Pa3IMYHBIX HMCTOYHUKOB, KPHUTHYECKH aHAJIMU3UPOBATh IOJTYYaAEMYIO
nHpopMaIuioo; OOBACHATH NMPUHLMIBI JICUCTBUS MAIlMH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3ivdaTh YCIOBHUS HX
0€30IacCHOr0 HCIMOJb30BaHUS B TTOBCEHEBHOMN JKU3HU; MPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(bU3UKOB B pa3BUTUE HAyKH, B OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIETO MHUpAa, B Pa3BUTHE TEXHUKW M TEXHOJIOTHUH;
HCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS MO (DU3UKE B MOBCEAHEBHOM KU3HM JJIsl 0OecreueHus: 0€30MacHOCTU TIpU o0palieHun
¢ mpuOoOpaMu M TEXHUYSCKUMHU YCTPONUCTBAMHU, ISl COXPAHEHHUS 3I0POBbS M COOIIOICHUS] HOPM SKOJIOTHYECKOTO TTOBEICHHUS
B OKpYXKaloIeH cpene; paboTaTh B TPYIIIE C BBIMOJHCHUEM PA3IUYHBIX COIMAIILHBIX POJICH, TUTAHUPOBATh PabOTy TPYIIIIHI,
pallMOHAJIBHO PAacCHpeieisITh O00S3aHHOCTH W IUJIAHUPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYaIUsX, aJeKBATHO
OIICHUBATh BKJIAJl KQKJA0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE pacCMaTpUBAEMOM MTPOOJIEMBI.
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Pa3znen 1. DU3UKA U METObI HAYYHOI'O ITIO3HAHUSA
bu6nmoreka [IOK LIeHHOCTH HAyYHOTO
11 ®dusnka ¥ METOJIbI HAYYHOTO TIO3HAHHMSI 2 https://m.eds0o.ru/TFA1bF72 S
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bubnuorexa [JOK I[eHHOCTH Hay4HOTO
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf72 TO3HAHHUSI, TPYI0BOE
bubnuorexa [JOK BOCIHTARNIC I
22 Hiavnia ! nttps:im.edsooru/7falbf7y | MRobeerosamos
2.3 3aKOHBI COXpPaHEHUsI B MEXaHUKE 6 1 1 bubmorexa HOK SROJIOTHHCCKOe
' P https://m.eds00.ru/7f41bf72 BOCTIHTaHHE
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMHUKA
) . bu6mmoteka [IOK 1[eHHOCTH HAyYHOTO
3.1 OCHOBBI MOJICKY IAPHO-KUHETHHECKOH TCOPHH d 1 https://m.edsoo.ru/7f41bf72 IIO3HAHMUSL, TPYOBOE
Bubnuorexa IIOK BOCHIHTARMC 1
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Wroro mo pazneny 24
Paznen 4. JIEKTPOJIUHAMMUKA
bubmmorexa LIOK LIeHHOCTH HAYYHOTO
4.1 JIIeKTpoCTaTHKA 10 1 https://m.edsoo.ru/7f41bf72 TIO3HAHKSA, TPYI0BOC
49 ITocTOSHHBIN 3JIEKTPUYECKHM TOK. TOKH B 12 1 bubnunoreka LIOK Hpﬁgfe‘gf;iﬁ:ﬁ;oe
Pa3IMYHBIX CpE€aax https://m.edsoo.ru/7f41bf72 CaMOoOTpeIeIICHHE,
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OKOJIOTHYCCKOEC
BOCITUTAaHHUEC

Hroro no pazgeny

22

PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 3
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ttps://m.edsoo.ru c97c HpodeccHoHabHOE
CaMOOIIPCICIICHUE,
9KOJIOI'M4YECKOC
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' https://m.edsoo.ru/7f41c97c TIO3HAHUA,
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2.3 OnTrka 10 3 B.H6HHOTeKa LHOK JKOJIOTHYECKOe
https://m.edsoo.ru/7f41c97c BOCIIHTAHMHC.
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Paszea 3. OCHOBBI CIIEITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
31 OcHOBBI clIENUAIbHON TEOPUH OTHOCUTEIBHOCTH 4 ‘ 1 ‘ ‘ bubmmoreka IIOK LIeHHOCTH HAy4YHOTO
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Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DNeMEeHThI KBAaHTOBOM ONTHUKH 6 bubmorexa LHOK HemrocTs HayIHoro
' https.//m.edsoo.ru/7f41c97c TIO3HAHHA,
TPYIOBOE
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Hroro no pazneny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPOPU3UKHN
bubmuorexa [JOK LleHHOCTH Hay4HOTO
5.1 DeMeHTBl aCTPOHOMUU U aCTPOPU3UKU 7 1 https://m.eds0o.ru/Tf41c97¢ HOSHAMIAL
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



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




