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INOACHUTEJIbHAS 3AIINCKA

[Tporpamma no ¢u3uke 6a30BOro ypoBHS Ha ypOBHE CpeaHero odiero odpa3oBaHusi pa3paboTaHa Ha OCHOBE IOJIOKEHHH M TpeOOBaHMN K
pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTelbHOW Tporpammbl, npenacraBieHHbIX B OI'OC COO, a takxke ¢ ydéroM denepaibHOH pabdodeit
pOrpaMMbl BOCIIUTAHHS ¥ KOHIICTILIMY PETogaBaHus yueOHoro npeamera «Pusnka» B 00pa3zoBaTelnbHbIX opranu3anusix Poccuiickoit deneparum,
peann3yoIX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBbI.

Copepxanue MporpaMMebl Mo (PU3HKE HAMPABICHO HA (OPMUPOBAHNE €CTECTBEHHO-HAYYHOU KapTUHBI Mupa o0ydarommxcsi 10—11 kimaccoB mpu
o0y4yeHMH uX (u3uKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESTEIBbHOCTHOrO nojaxoxaa. I[Iporpamma mo ¢usuke COOTBETCTBYET TPeOOBAHUAM
OI'OC COO k muaHupyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeAMETHBIM pe3ylbTaTaM OOydYeHHs, a TaKKe YYMTHIBAET HEOOXOIUMOCTh
peanu3ani MeXIIPEIMETHBIX CBsI3€il (PU3MKM C eCTECTBEHHO-HAYyYHBIMHM YYEOHBIMM IpeaMeTaMu. B Hell onpenenstorcs OCHOBHBIE LENIN U3Y4YEeHUs
¢u3nKn Ha YpOBHE CpeaHero oOmiero oOpa3oBaHWs, IUIAHUPYEMbIE PE3yJIbTaThl OCBOCHHUS Kypca (U3WKU: JHMYHOCTHBIE, METalpeJMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[Iporpamma no (hu3KKe BKIIOYAET:

® [UIAaHUpPYEMbIE PEe3yIbTAThl OCBOCHHS Kypca (GU3UKU Ha 6a30BOM YPOBHE, B TOM YHCJIE IPEIMETHBIE PE3Y/IbTaThl IO T'01aM 00YUYEHHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» mo rogam o0yyeHHs..

du3nka Kak Hayka o0 HanOoJiee 0OLIMX 3aKOHAX MIPUPO/IbI, BBICTYIIAs B KAUeCTBE y4eOHOI0 IIpeaMeTa B ILIKOJIE, BHOCUT CYILIECTBEHHBIH BKJIaJ B
cucreMy 3HaHHWH 00 Okpykatomiem mupe. LIkombHBI Kypc (U3HKH — CHCTEMOOOpa3yIOIUil Ui €CTECTBEHHO-HAYYHBIX YYEOHBIX INPEIMETOB,
IIOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U SBJICHUHN, U3ydaeMbIX XUMHEH, Ouosorueit, pusnueckoit reorpaduei 1 acTpOHOMHEH.
Hcnonp30Banne U akTUBHOE IPUMEHEHNE (PU3MYECKUX 3HAHUH ONpeelsieT XapakTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B cepe IHEPreTHKH,
TPAaHCIOPTA, OCBOEHUSI KOCMOCA, MTOJyYeHHs HOBBIX MaTepHAJIOB C 33JaHHBIMU CBOMCTBaMU U Apyrux. M3yuenune ¢pusnku BHOCUT OCHOBHOM BKJaJl B
(GbopMHpOBaHHUE €CTECTBEHHO-HAYYHON KapTUHBI MHpa OOYydYaroIIMXcsi, B (POPMUPOBAHHME YMEHHH NPUMEHATh HAy4HbI METOJ IO3HaHUS IPHU
BBINOJIHEHUH UMU YY€OHBIX UCCIIEOBAHUIM.

B ocHoOBY Kypca ¢pu3MKH A1 YpOBHS CpellHEro oo1ero o0pa3oBaHus MOJOKEH Psijl UJIeH, KOTOPbIE MOKHO paccMaTpUBaTh Kak MPUHIUIIBI €70
IIOCTPOCHHS.

Hoesa yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBIISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCeX pas3AenoB (hHU3MKH,
BKJIFOYAET KaK BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKU.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca GU3NKH 00beTUHEH BOKPYT pu3nyeckux Teopuil. BenymuMm B Kypce siBisieTcs
(dbopMHpOBaHKE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHIX MaTepHH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeamnonaraeT UCIoJIb30BaHNE TYMaHUTAPHOTO MOTEHIMaNla (PU3NYECKOW HaYyKH, OCMBICICHUE CBS3H
pa3BUTHs (PU3MKH C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMU MPOOIeMaMH.

Hoesa npuxnaounou nanpaenennocmu. Kypc (usumku mnpeamnonaraer 3HaKOMCTBO C HIMPOKUM KPYIOM TEXHHUYECKHMX M TEXHOJIOTHMUECKUX
IIPWJIOKEHNUH U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoea »skonoeuzayuu peanusyercs TMOCPEACTBOM BBEJEHUS DJIEMEHTOB COJEpPXKaHUS, IOCBALIEHHBIX SKOJOTHYECKUM MpodiemMam
COBPEMEHHOCTH, KOTOpBIE CBSA3aHBI C PA3BUTHEM TEXHHKH M TE€XHOJIOTHH, a Takke 00CYXIeHHUs MpoOiIeM palrnOHAIBLHOIO MPUPOAONOIb30BAHUS U
9KOJIOTMYECKOM 0€3011acCHOCTH.



CrepxHEBBIMU dJIEMEHTAMU Kypca (DU3WKH Ha ypOBHE CpeaHero ooimero oOpa3oBaHMs SBISIOTCS (u3mdeckue Teopuu (popMHpOBaHUE
NPEJCTABICHUNA O CTPYKTYpPE MOCTPOCHUS (HPU3NUYECKON TEOPHH, oK (yHIAMEHTAIBHBIX 3aKOHOB M MPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSIX O
IIPUPOJIE, TPAaHULIAX IPUMEHUMOCTH TEOPUHl, 11 ONMCAHUs €CTECTBEHHO-HAYUHBIX SIBJICHUH U IIPOLIECCOB).

CuCTeMHO-ESTETbHOCTHBIN MOAXO0 B Kypce (PU3MKM peanu3yeTcsl MPEexXe BCEro 3a CUET OPraHM3alluU AKCIEPUMEHTAIBHON NIESTEITbHOCTH
obyuaromuxcs. Jns 0a3oBoro ypoBHs Kypca (M3MKM — 3TO HCIHOJIb30BAHHUE CHCTEMBbl (POHTAJIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB M
nabopaTopHbIX paboT, KOTOpble B mporpamme 1o (¢u3uke OObEIUHEHBI B OOIIMH CIHCOK YYEHHMYECKHX NpPAaKTUYEeCKUX paboT. Briaenenue B
yYKa3aHHOM IIepedHe JIabopaTOpHBIX PabOT, MPOBOAMUMBIX JAJsl KOHTPOJIS M OLIEHKH, OCYIIECTBISIETCS y4aCTHUKaMU 00pa3oBaTeIbHOIO Ipoliecca
UCXO/ M3 OCOOCHHOCTEH IUTAaHMPOBAaHHMS M OCHAIIeHUs kaOuHera (usuku. Ilpm 3ToM obecrieunBaeTcsi OBJIAZCHUE OOYYAIOUIMMHCS YMEHHSIMU
IIPOBOJIUTh KOCBEHHBIE H3MEPEHUs, HUCCIECIOBAHUS 3aBUCHUMOCTEH (M3NYECKUX BEJIMYMH U IOCTAHOBKY OIBITOB IO IMPOBEPKE MPEATIOKEHHBIX
TUIIOTE3.

Bosbioe BHEMaHUE yACTSAETCS PEHICHUIO PACYETHRIX M KAYeCTBEHHBIX 3a1a4. [Ipu 3TOM JUIs pacy€THBIX 33a4 MPUOPUTETOM SIBIISIFOTCS 3a7a9d
C SIBHO 33JaHHON (PU3NYECKON MOJENbI0, MO3BOJISAIONINE IPUMEHATh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasjena Kypca, Tak U
WHTETPUPYS 3HAHMUSA U3 pa3HBIX pa3feioB. [ KadecTBEHHBIX 3aad MPUOPUTETOM SIBISIFOTCS 3alaHMsl HA OOBSCHEHHWE MPOTEKaHUS (PU3MUECKUX
SBJICHUH U MPOLIECCOB B OKPY KaroIleH sKU3HHU, TpeOyrolue BbIoopa GU3NYeCKOl MOAEH Ul CUTYallud IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusiMmu @I'OC COO k mMaTepuanbHO-TEXHHUECKOMY OOECIICUeHHI0 YIeOHOro mporecca 0a30BbIi ypOBEHb Kypca
¢u3uKn Ha YpOBHE CpeaHEero ooOuero oOpa3oBaHUs JOJDKEH M3Y4aTbCs B YCIOBUSX IPEIMETHOro KaOuHeTa (M3MKM WIM B YCJIOBUSAX
WHTETPUPOBAHHOTO KaOWHETa NPEAMETOB E€CTECTBEHHO-HAYYHOTO IuKiIa. B kaOuHere (HU3MKK MODKHO OBITh HE0O0X0oauMoe J1abopaTopHOE
000pyZI0BaHUE IS BBINOJIHEHUS YKa3aHHBIX B IPOrpamMMe Mo (PU3HMKe yUeHUUECKUX MPAKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHUE.

JleMOHCTpamoOHHOE 000pyAOBaHUE (OPMHUPYETCSI B COOTBETCTBHH C MPUHIIMIIOM MHHUMAIBHON JOCTaTOYHOCTH U 00ECIIEUYMBAET MIOCTAHOBKY
NEPEUYUCICHHBIX B IporpaMMme Mo (U3MKe KIIOYEBBIX AEMOHCTPALMN Ul MCCIEJOBAHUS HM3Y4YaeMBbIX SBJICHUH M NPOLIECCOB, SMIUPUUYECKUX U
(byHIaMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHIH.

JIaGopaTtopHoe 000py0BaHUE Il YUEHHUYECKUX MPAKTUYECKUX paboT GopMHUpYyeTCsl B BUAE TEMATUYECKUX KOMIUIEKTOB U 0OecrieunBaeTcs B
pacuére OJHOro KOMIUIEKTa Ha JByX oOyuwaromuxcs. Temarnueckue KOMIUIEKTHI JaOOpaTOpHOTO 0OOpYIOBaHMS JOJKHBI OBITh MOCTPOEHBI Ha
KOMIUIEKCHOM HCIOJb30BAaHUM AHAJIOTOBBIX M LHU(POBBIX NPUOOPOB, a TaKkKe KOMIBIOTEPHBIX M3MEPHUTEIbHBIX CHCTEM B BHJE LH(POBHIX
nmabopaTopuil.

OCHOBHBIMH LETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCA:

e (opMHUpOBaHHE MHTEPECA U CTPEMIICHHUS OOYUYAIOMIMXCS K HAYYHOMY M3YUEHUIO MPHUPOJIBI, PAa3BUTHE X WHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEMN;
pa3BUTHE MPEICTABICHUNA O HAYYHOM METO/I€ MO3HAHUs U (POPMHUPOBAHUE HCCIIEI0BATEIBCKOIO OTHOLIEHUS K OKPYXKAIOIIUM SIBICHUSM;
(dbopMHpOBaHKE HAYIHOTO MUPOBO33PECHHUS KaK Pe3yJIbTaTa N3y4YEeHHUsI OCHOB CTPOCHHUS MaTepHH U (PyHTaMEHTAIBHBIX 3aKOHOB (DH3HKH;
(bopmupoBaHre YMEHHIA OOBSCHSTD SBJICHHUS C HCIIOJIB30BaHUEM (PU3UUCCKUX 3HAHWI M HAYYHBIX JI0KA3aTEIIbCTB;

(bopMHIpOBaHKE TIPEACTABICHUH O PO (PU3UKH JUTSL PA3BUTHSI JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTH.

JloCTIKeHHEe ATHX IIeNiell 00ecreunBaeTcs pelieHHeM CICAYIONINX 3a/1a4 B MPOIECce M3YYEeHUsI Kypca (PU3MKH HA YPOBHE CPEIHEro OO0IIero
o0pa3oBaHMUs:

e TpHOOpEeTeHHEe CUCTEMBI 3HaHWK 00 OOMMX (HU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIOYAs MEXaHUKY, MOJEKYJISPHYIO

(buU3UKy, 3IEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U AJIEMEHTHI acTPO(U3HKY;



e (opMHUpOBaHHE YMEHUH NPUMEHSITH TEOPETHYECKUE 3HAHHS Ui OOBACHCHHsS (U3WYECKWX SIBJICHUH B TPHUPOJAEC W JUIS TPHHSATHUS
MPAKTUYECKUX PEHICHUH B MOBCETHEBHOM JKU3HU;
® OCBOCHHE CIIOCOOOB peIlICHHS Pa3INYHBIX 3a7ad C SBHO 3aJaHHON (PU3UUECKON MOJENbBI0, 3a/1a4, MOIPa3yMEBAIOIINX CAMOCTOATEIHHOE
co3manue (PU3MYECKON MOJIeNU, aJICKBAaTHOW yCIOBUSAM 3aa4u;
® TOHMMaHHWE (QHU3UYECKUX OCHOB M TPUHIIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB M TEXHOJOTHMUYECKMX IPOILECCOB, UX BIMSHUS Ha
OKPYKaIOIIYIO Cpeay;
® OBJAJICHUE METOJaMH CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEACHHS (DU3MUECKHX SKCIICPUMEHTOB, aHAIMW3a W HMHTEPIpPETAIUN
nH(OpMAIINUH, OTIPEICTICHUS IOCTOBEPHOCTH TOTYICHHOTO PE3yIbTaTa,
®  CO3JIaHUE YCIIOBHU ISl pa3BUTHUSI YMEHHI MTPOSKTHO-MCCIICIOBATEIbCKON, TBOPUYECKOM ICATEIILHOCTH.
Ha u3yuenne ¢uszuku (0a30BbIl YPOBEHB) HA YPOBHE CpeHEro odmero oopazoBanus oTBoautcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B
Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).
[Ipemiaraemselii B iporpaMMe 1o (GU3UKe IepeucHb Ja0OPAaTOPHBIX W MPAKTHYECKUX PalbOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb JCNacT
BEIOOD MPOBEICHUS JTA00PATOPHBIX PAOOT U OIBITOB C YUETOM WHIUBUAYATHHBIX 0COOCHHOCTEH 00yJaONUXCS.

COJAEP/KAHUE OBYYEHUA
10 KJIACC
Pa3neu 1. ®du3uka U MeTO/IbI HAYYHOI'O NIO3HAHUS

®dusuka — Hayka o npupoze. Haydnbsie MeTobI IO3HAHMS OKPYXKAIOLIET0 MUpa. Poib sKcIIepuMeHTa U TEOPUH B IIPOLIECCE TO3HAHMS IPUPOBI.
DKcIepuMeHT B (hU3HKe.

MognenupoBanue (uU3NYECKUX sBICHMA M mporeccoB. Hayunele rumore3sl. dusnyeckre 3aKOHbI U TeOpUU. ['paHUIBI NMPUMEHUMOCTHU
¢u3nyeckux 3aKkoHOB. [IpyHIIUIT COOTBETCTBUS.

Posnb 1 MecTo ¢pu3uKu B JOPMHUPOBAHUN COBPEMEHHON HayuYHOU KapTHHBI MUPA, B IPAKTUYECKON JEATEIILHOCTH JIFOJCH.

Jlemoncmpayuu

AmHanorosble U HU(PPOBbIE U3MEPUTENbHbIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe 1BrkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO IBMKeHus. Cuctema otcuéra. TpaekTopus.

Ilepemerienue, ckopocTh (CpeiHsss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepUalIbHOM TOYKH, MX MPOEKIHMU Ha OCH CHUCTEMBI
KoopauHat. ClI0KEeHUE NEPEMEILICHHUN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE IMpPsMOJMHEHHOe MABMKeHHe. ['paduku 3aBUCMMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHHUS, MYTH H
NepeMeIeHUs] MaTepHaIbHON TOYKU OT BPEMEHH.

CBobosHOe najieHue. Y CKopeHre CBOOOTHOTO TaICHHS.

KpuBonnHueliHoe nBuxkeHue. J[BM>KeHHE MAaTepHUaJbHON TOYKH IO OKPYKHOCTH C IOCTOSIHHOM IO MOJAYJIK CKOPOCTBHO. YTJIOBasi CKOPOCTbH,
JTMHEeWHas ckopocTb. [lepuon u yacrota oOpamienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHNE: CTUAOMETD, ABM)KEHNE CHAPAI0B, IIEMHbIE U pEMEHHBIE TIepeIayn.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTIOCTPALlUs KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.



[Ipeo6pa3oBanue ABMKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenue aBrxkeHus Tena, OpoLIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTATIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaACHUSI.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yueHnne HepaBHOMEPHOTO IBM>KEHUS C LIEJIbEO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHHS MEXAY NyTSIMH, INPOHIACHHBIMM TEJIOM 3a IIOCJIEIOBATEIbHBIE pPAaBHBIE IPOMEXYTKM BPEMEHHU IIpU
PaBHOYCKOPEHHOM JIBH’)KEHHH C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune nBUKEHUS MIAPUKA B BI3KOU KUJKOCTH.

N3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocuTenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. VIHEprmanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cuil. Bropoit 3akon HplooToHa myis MarepuanbHOW TOUkW. Tpetuil 3akoH HbroToHa nms
MAaTepHAIbHBIX TOYEK.

3akoH BceMupHOro TsaroreHusd. Cuna tsxectu. [lepBas kocMuyeckast CKOpOCTb.

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

Tpenue. Bunpl TpeHus (mokosi, ckonbkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs CKOJBKEHHUS M CHJIA TPEHUS IOKOS.
Koadduument tpenns. Cuiia CONpOTHBICHHUS TPU ABMKEHUH TEJa B )KUAKOCTH WJIH Tas3e.

[ToctynarensHoe U BpamareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO TeENa.

MoOMEHT CuiIbl OTHOCHUTENIBHO OCH BpaleHus. [1nedo cumbl. Y ciaoBus paBHOBECUS TBEPAOTO Tea.

TexHrueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TTOAIIMITHUKY, IBU)KEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu SIBneHvie UHEPLIUU.

CpaBHeHME Macc B3aUMOJIEHCTBYIONINX TE.

Bropoii 3akon HeroToHa.

N3mepenue cun. CrnoxkeHue cuil. 3aBUCUMOCTH CUJIBI YIIPYTOCTH OT JiehopMaluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U MAJCHUH.

CpaBHEHME CUII TPEHUS TTOKOSI, KAUEHUsI U CKOJIbKEHUS. Y CIIOBHSI paBHOBECHS TBEPIOTO Tena. Buasl paBHOBecHs.

Yuenuueckuii skcnepumenm, nabopamopnvie pabomul VIzyuenue npuxeHus Opycka no HakJIOHHOH IJTIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IPY>KHHE U pe3MHOBOM 00pasiie, oT ux aedopmarun. MccnenoBanue ycnoBuii
paBHOBECHSI TBEPJIOTO TeNA, UMEIOIIETO OCh BPALLIEHHUS.

Tema 3. 3aKkonbl COXpaHeHusn 6 MeXanuKe

Nmnynbe mMaTepuanbHON TOYKHM (Tena), CUCTEMbl MaTepHaIbHBIX ToueK. MMIynbC cuiibl U M3MEHEHUE MMITYJIbca Tejla. 3aKOH COXPAaHEHUs
UMITyJbca. PeakTuBHOE IBUKEHHE.

Pa6ora cunbl. MOIIHOCTH CHUITBI.

Kunernyeckasi sHeprusi MaTepraibHON TOUKU. TeopeMa 00 M3MEHEHUU KHHETHUECKON YHEPTHH.



[lorenunansHas sHeprus. I[loTeHmnumanbHas -HHeprus ymnpyro nedhopMupoBaHHOW mpyxkHuHBL. [loTeHuManbHas 5SHeprus Tena BOIU3U
IIOBEPXHOCTU 3€MJIU.

[loTeHunanpHble U HEMOTEHIMAIbHbIE CUiIbl. CBS3b pabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW HSHEPTrUU CHCTEMBbI TeI.
3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KOIIEP, IPYKUHHBIN MMCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu 3akoH coxpaHeHus uMItyibca. PeaktuBHoe nBuxenue. [lepexon moTeHnanbHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydenue abCoOMOTHO HEYNIPYTOro yaapa ¢ MIOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIBI C U3MEHEHHUEM MEXaHUYECKOM SHEPruu Tella Ha MPUMEpPE PACTHXKEHUS! PE3UHOBOTO JKI'yTa.

Pa3nea 3. Mosekyasipuasi puznka 1 TepMOAHUHAMHUKA

Tema 1. Ocrogvl MOIEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPHH M WX ONbITHOe oOocHOBaHme. bpoyHoBckoe nBmxenue. Huddysusa. Xapakrep
JBUKCHHSI M B3aUMOJICHCTBUS YaCTHII BellecTBa. MoJIed CTPOCHHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TElT U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
THX Mojeneil. Macca u pazmepsl Mojiekyil. Konnuectso Bewectsa. [loctosinaas ABorajpo.

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

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-KUHETHUECKON TEOpUH UJEaIbHOTO ra3a. AOCONIOTHAs TemMrepaTypa Kak Mepa
CpelHe KMHETHMYECKOW 3HEpruu TEIUIOBOIO JBMXKEHHs vacTull rasza. lllkama temnepatyp KenbBuna. I'azoBbie 3akoHbl. YpaBHeHHE MeHeneeBa—
Knaneiipona. 3akon JlampToHa. M3omporiecchl B HICAILHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BemlecTBa. ['paduueckoe mpeacTraBieHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4eckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BeIIecTBa, (PoTorpaduu MOJIEKyI OPraHUYECKUX COCTUHEHUM.

OmnbIThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHUSI.

Mogens onbita IlITepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEUCTBHSL.

Monens, HIUTFOCTpUpPYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS M1€aJIbHOTO ra3a, H30MpOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchbl BO3yXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpEeHH 00bEMa KOMHATBHI, TaBJICHUS U TEMIIEPAaTyphbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnoebl mepmoounamurku

Tepmoaunamuyeckas cuctemMa. BHYTpeHHsS SHEprus TEpMOJMHAMUYECKOH CHUCTEMBI M CIOCOObI e€ m3MeHeHMsd. KoiauyecTBO TEmIOTHI U
paborta. BHyTpeHHss 3Heprusi 0JHOATOMHOI'O MJEAJIBHOIO raza. Bujpl Termsonepenayu: TEMJIONPOBOAHOCTh, KOHBEKIMS, W3ydyeHHeE. Y aenbHas
TEII0EMKOCTH BellecTBa. KoMuecTBo TEIUIOTHI IPU TEIUIoNEpeiaye.



[Tonsitue 06 ammabatHOoM mporecce. [lepBrlii 3akOH TepMoaMHAMHKHU. [IpuMeHeHHe MepBOro 3aKoHa TEPMOJWHAMHKH K H30IPOIIECCAM.
I'paduueckas uaTEprIpeTalys paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTs npoieccoB B IpUpo/IE.

TernoBeie Mammabl. [IpuHIUNBL OeiicTBUS TeUIOBBIX MamuH. [IpeoOpa3oBanus sHepruu B TEoBbIX MammHax. Koadduuuent nonesnoro
neiictBus teroBoi MamuHbl. [{uki KapHo 1 ero ko3 GuimeHT mnoyie3Horo AeicTeyus. DKoJ0orudeckue npo0aemMbl TEMIOOHEPTETUKH.

TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: JBUTATEIb BHYTPEHHETO CrOpaHusl, ObITOBOM XONOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTPEHHEH SHEPTUU Tejla IMpU COBEPUICHUU pabOTHI: BBUIET MPOOKU U3 OYTBUIKH MOJ JAEHCTBHEM CXKATOTO BO3/yXa, HarpeBaHHE
a¢upa B JaTyHHOH TpYOKe IMyTEM TpEeHHS (BHUACOIEMOHCTpAITH).

W3menenue BHyTpeHHEH 3Hepruu (TemMrepaTypsl) Tejla IpU TeIionepeaade.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATElNsl BHYTPEHHETO CrOPaHusl, peaKTUBHOTO JBUTATEIIS.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue yienbHOU TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvl

[TapoobpazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AGCOMIOTHAS U OTHOCUTENbHAS BIaKHOCTh Bo3ayxa. HaceieHHsiit nap. Y aenbHas
TEIU10Ta NapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS.

Teépmoe Teno. Kpucramnmueckue u amopdubie Tena. AHM30TPOINHUs CBOMCTB KpUCTA/LIOB. JKujakue xkpuctamuibl. COBpeMEHHbIE MaTepHAIbL.
[InaBnenue u kpuctauM3anus. Y aeibHas TerioTa miaasienus. Cydoaumanus.

VYpaBHeHHe TEIIOBOro OanaHca.

TexHuyeckue ycTpocTBa M MPAKTHYECKOE NMPUMEHEHHE: TMTPOMETP M ICUXPOMETpP, KaJOPUMETP, TEXHOJOTMHM IMOJYyYEHHUS COBPEMEHHBIX
MaTrepuaioB, B TOM YHCIIE HAHOMATE€PUAIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBoiicTBa HaChILIEHHBIX apoB. Kumenue npu NOHMKEHHOM JIaBJICHUU.

Crnioco0r1 n3mepeHnus BiaaxkHocTu. HabmoqeHne HarpeBaHus U IUIaBJIEHUS! KPUCTAJUIMUECKOT O BellecTBa. JleMoHCTpalus KpUCTaILIOB.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul VIaMepeHre OTHOCUTENBHOM BIaKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMunka

Tema 1. dnexkmpocmamuxa

OnexTpuzanus Ten. ONeKTpuyeckui 3apsia. JlBa BuAa 3J€KTpUUECKUX 3apsiioB. IIpoBONHMKM, TUANIEKTPUKH W TOJYNPOBOJHUKU. 3aKOH
COXPAHEHHUS AJIEKTPUUYECKOTO 3apsAa.

B3aumoneiictBue 3apsinoB. 3akoH KynoHna. TouedHbIl 3JIEKTPUYECKHUI 3apsi. DIeKTprudeckoe noje. HanpsskEHHOCTh 3JIEKTPUYECKOTO TTOJIS.
[IpuHUUI Cyneprno3uIuu JIEKTPUUECKUX Mojeil. JIMHUM HanpsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocratuueckoro noss. Ilorennuan. Pasnocte morennuanos. IIpoBOAHUKN U TUAJIEKTPUKU B 3JIEKTPOCTATUYECKOM IIOJIE.
JusnexkTpudeckas IPOHULAEMOCTb.

OnextpoémkocThb. KoHneHcaTop. DneKTpo€MKOCTh IIIOCKOT0 KOHIEHCATOopa. DHEPrus 3apsKeHHOT0 KOHIeHCaTopa.

TexHnyeckue ycTpoWCTBa M TNPAKTUYECKOE IPUMEHEHHWE: JJIEKTPOCKOI, 3JIEKTPOMETp, JJIEKTPOCTaTHUECKas 3allluTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHJEHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN PUHTED.



Jlemoncmpayuu Y cTpOMCTBO Y NPUHIIMI ACHCTBUS AJIEKTpoMeTpa. BzanmoneiicTBue Ha3IeKTPU30BaHHbBIX TE.

DNEKTPUUECKOE M0JI€ 3apsyKEHHBIX Tell. [[pOBOJHUKY B 2JIEKTPOCTATUYECKOM I10JI€. DNEKTPOCTATUYECKAS 3alUTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCATOpa OT IUIOIAAU IUIACTUH, PACCTOSHUA MEXAY HUMHU M JIUIJIEKTPUUYECKOU
MIPOHUIIAEMOCTH. DHEPTUs 3apsKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nrabopamophuie pabomul I3MepeHne 3MeKTpoEMKOCTH KOHASHCATOPA.

Tema 2. [locmoannwiit 31exkmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DNEeKTPpUYECKUM TOK. Y CIOBUS CYIIECTBOBAHMS dJIEKTpUUecKoro Toka. Mcrounuku toka. Cuia toka. [locTossHHBIN TOK.

Hanpsioxenue. 3akon OMa 15t ydacTka 1enu.

DIEeKTpUYECKOe CONPOTUBIIECHUE. YIeJIbHOE CONpOTUBIEHUE BeunlecTBa. llocnenoBaTenbHOe, NapajliebHOE, CMEIIAHHOE COEIMHEHHUE
MIPOBOIHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOMHOCTB 3JEKTPHUECKOTO TOKA.

DNEeKTPOABUKYIAs CUJIa U BHYTPEHHEE COMPOTHUBJICHHE HCTOYHMKA TokKa. 3akoH OMa Juisi MOJIHOM (3aMKHYTOM) SJEKTPUUYECKON IIEIU.
KopoTtkoe 3ambikanue.

DNeKTpOHHAs TPOBOIUMOCTh TBEPABIX METAIUIOB. 3aBUCUMOCTH CONPOTUBIICHUSI METANIOB OT TeMIeparypbl. CBEpXIPOBOAUMOCTb.

DneKTpruyYecKHuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[ToynpoBoarku. COOCTBEHHASI M TPUMECHAS ITPOBOAMMOCTE TIOTYIIPOBOTHUKOB. CBOiCTBa p—N-miepexoaa. [1omynpoBoJHUKOBEIC TPHUOOPEI.

DIEeKTpUYECKHI TOK B pacTBOpaxX M paciuiaBax 3JEKTPOJIMTOB. DIIEKTPOIUTHUECKAs JUCCOLMAIUS. DIEKTPOIIN3.

OnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECaMOCTOSTENbHbIN pa3psa. Monnus. [lnasma.

TexHuueckue ycTpoiiCTBa M MPAKTUYECKOE NPUMEHEHHE: aMIIEPMETpP, BOJBTMETP, PEOCTaT, MCTOYHUKH TOKA, 3JIEKTPOHArpeBaTelIbHbIC
MPUOOPHI, HITEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBINA JHOJI, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIM
JIMOJ1, TAJIbBAaHUKA.

Jlemoncmpayuu VI3mepeHne CHIIbl TOKA U HAIIPSKEHHUS.

3aBUCHMOCTb CONPOTUBIICHUS IUINHAPUYECKUX MPOBOJAHUKOB OT JIJIMHBI, IJIOMIA M MOTIEPEUYHOTO CEUEHHUS U MaTepHala.

CMmenianHO€ COeJUHEHHE TPOBOJHUKOB.

[IpsiMoe n3MepeHune 3MeKTPOABIKYIIEH criibl. KOpOTKOE 3aMbIKaHUE TAIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTb COIPOTUBIIEHUS] METAJUIOB OT TeMneparypsbl. [IpoBoaumocTs anexkTponnutoB. IckpoBoii pa3psia 1 IpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISE TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul VI3yueHue cMEIIaHHOTO COEIMHEHNUS PE3UCTOPOB.

W3mepenue 3neKTpOABHIKYIIECH CHUITbl ICTOYHUKA TOKA U €r0 BHYTPEHHETO conpoTuBIeHus. Habmronenue anekTponusa.

MexnpeameTrHblie CBSI3H

Nzyuenne kypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YUETOM COJAEPIKATEIBHBIX MEXKIPEIMETHBIX CBsI3el ¢ KypcaMu
MaTeMaTUKH, OMOJIOTUN, XUMHUH, TeoTpa(ru 1 TEXHOJIOTHH.

MesicnpeOomemuvle noHamus, CBSI3aHHBIE C H3yUYEHHEM METOJIOB HAYyYHOTO TO3HAHWs: SBICHHE, HAay4HbIH (akT, runoresa, (pusmdeckas
BEJIMYMHA, 3aKOH, TEOpHUsl, HAOII0JeHIE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIEIb, H3MEPEHHUE.



Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, MUHEHas ¢yHKuus, napabona, runepOona, Ux rpa@ukud U CBOMCTBA, TPUTOHOMETPUUECKHE
(GYHKIIUHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIACCTBO, BEKTOPHI ¥ MX MPOCKIIMHA HA OCH KOOPJIUHAT, CIOKEHHUE
BEKTOPOB.

buonozus: MexaHMYECKOE JIBIKEHUE B )KUBOU MPpUpoe, TUPPy3usi, 0CMOC, TEIUIO0OOMEH KUBBIX OPTaHU3MOB (BUIBI TEIUIONEPEIAUH, TETUIOBOEC
paBHOBECHE), DJIEKTPUUECKHE SABJICHUS B )KUBOW MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAsA Macca, TEIIOBbIE CBOMCTBA TBEP/BIX TEll,
KUJKOCTEH U Ta30B, JIEKTPUYECKHE CBOWCTBA METAIIOB, SJIEKTPOIUTHYECKAs JUCCOLMALINS, TaJIbBAHUKA.

Teoepaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texuonoeus: npeoOpa3zoBaHHe IBUKEHHI C MCHOJIb30BAHUEM MEXAaHU3MOB, YUET TpPEHHsI B TEXHHKE, MOAIIMITHUKY, HCIOIb30BAaHUE 3aKOHA
COXPaHEHHUS HUMITyJIbca B TEXHUKE (pakeTa, BOJOMET U JIpYrue), ABUTATeIb BHYTPEHHETO CrOpaHusi, rmapoBas TypOuHa, OBITOBOW XOJOIWUJIHHHK,
KOHJAUIMOHEP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTMH, DJIEKTPOCTATUYECKAs 3alIUTa,
3a3eMIICHHE DIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN MIPUHTEP, SJIEKTPOHATPEBATEIbHbBIE PUOOPHI, AIEKTPOOCBETUTENIBHbBIE TPUOOPHI, TaJIbBAHUKA.

11 KIIACC
Pa3znen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHL. B3anmoelicTBrEe MOCTOSIHHBIX MArHUTOB. MaruutHoe nosie. Bektop maruutHoi uHaykuuu. [IpuHnun cynepno3uuuu
MAarHUTHBIX MoJed. JInHnM MarHuTHOM MHAYKUMKU. KapThHa JIMHUNA MarHUTHOW MHIYKIIMH TOJISI HOCTOSIHHBIX MarHUTOB.

MarnuTHoe 1oJie MPOBOJHMUKA C TOKOM. KapTuHa JMHMI MHAYKIUMUM MArHUTHOTO MOJIA JJIMHHOTO HPsIMOTO IPOBOJHMKA M 3aMKHYTOI'O
KOJIBLIEBOT'O MPOBOJAHMKA, KaTyIIKK ¢ TokoM. OnbIT Dpcrena. BzanmonelicTBie mpoBOJHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJlyJlb M HallpaBJICHUE.

Cuna Jlopentia, e€ Moynb U HampaBiieHue. [|BukeHne 3apsHKeHHON YacTHIlBI B OJHOPOJHOM MarHUTHOM Tofie. Pabota cunel Jlopena.

SBneHue SNEeKTpOMarHUTHOM WHAYKUMU. [IOTOK BEKTOpa MArHUTHOM MHAYKIMH. OJIEKTPOABMXKYIAs Cuila HWHIYKUHUHU. 3aKOH
9JIEKTPOMArHUTHOM MHAYKIMU Papajes.

Buxpesoe snexkrpuyeckoe mose. DNeKTPOABHKYIIAs CUjla HHAYKIUU B TPOBOJHUKE, ABMKYIIEMCS MOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM
noJe.

IIpasuio JleHua.

NHnykTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBIKYINAS CHJIa CAMOUHTYKITUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIe.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHME: IOCTOSHHBIE MArHUTHI, AJIEKTPOMATHUTBI, 3JIEKTPOJBHUIATENb, YCKOPUTEIIH
3JIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS TI€Yb.

Jemoncmpayuu OnsiT Dpcrena. OTKIOHEHHUE 3JIEKTPOHHOTO MTydyKa MarHUTHBIM T0J1eM. JIMHUM HHIYyKIMKW MarHUTHOTO noJi. Bzanmopeiicteue
JBYX TPOBOJHUKOB ¢ TOkoM. Cuna Ammepa. [leiictBue cuibl JIOpeHIIa Ha UOHBI JEKTPOJIUTA. SIBJIEHHE AIEKTPOMAarHUTHOW MHAYKUIMHU. [IpaBuio
Jlenna. 3aBUCUMOCTb JIEKTPOABUKYILEH CUIIbl MHIYKIIUUA OT CKOPOCTU U3MEHEHUSI MArHUTHOTO NOTOKA. SIBJIeHuEe CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomsi I3yueHrne MarHuTHOTO TIOJISI KATYIITKA C TOKOM.

HccnenoBanue nercTBus MOCTOSHHOTO MArHUTA Ha paMKy ¢ TOKOM. MccienoBaHue sIBIEHUSI JIEKTPOMAarHUTHOM MHTYKIUU.

Paspnen 5. KosieOanusi 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbLE KOJI€OAHUA

Konebarenprast cucrema. CBOOOIHBIE MeXxaHWYeckue KosieOaHus. ['apmonmdeckue konebanusi. [lepwoxn, uactora, amrumryaa u ¢asa
koneOanuii. IIpyXuHHBII MasATHUK. MaTeMaTHYeCKUH MaATHHK. YpaBHEHHUE TapMOHHMYECKUX KosneOanmii. [IpeBpameHue »HEprum mpu
TapPMOHHYECKHUX KOJICOaHUSX.

Konebarenbubiit  koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHs B HJCAIBHOM KOJeOAaTeIbHOM KOHTYpe. AHAJOTHS MEXKIY
MEXaHUYECKUMH H AIEKTPOMarHuTHBIMH Kosebanusmu. @opmyna Tomcona. 3aKoH cOXpaHEHHS YPHEPTUHU B HJICAIbHOM KOJIEOATEIIbHOM KOHTYpE.

[IpencraBienne o 3aryxawoomux KosneOaHUsX. BbpIHyXIeHHble MexaHuuyeckue konebanus. PesonHaHc. BbIHyXJeHHbBIE 3IEKTPOMArHUTHBIC
KoJIeOaHusI.

[Tepemennsblii Tok. CHHYCOMIANBHBIN IEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOI0 TOKA. AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAUYECHUE CUJIbI TOKA U
HaPSKEHUS.

Tpancpopmarop. IlpousBoacTtBo, mnepenaya U NOTPEOJEHUE BIEKTPUUYECKOM HHEPruM. OKOJOTMYECKHE PHUCKM IIPU IPOU3BOJICTBE
anekTposHeprun. KynbTypa uCroib30BaHus AJIEKTPOIHEPTUH B TOBCETHEBHOM JKU3HH.

TexHuuyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHUE: MIEKTPUUECKHI 3BOHOK, TEHEPATOP MEPEMEHHOTIO TOKA, IMHUM JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHOM cucTeMbl (IPY>KUHHBIN WIIM MaTEMaTUYECKUN MasiTHUK).

Habmonenue 3atyxatoniux konebanuii. MccnenoBanue CBOWCTB BEIHYXICHHbBIX KOJIEOaHU.

Habmronenue pezonanca. CBOOOIHBIE JIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAMPSKEHUS OT BPEMEHHU ) AJIs1 DJIEKTPOMATrHUTHBIX KOJICOaHHIA.

Pe3oHaHc npu nocnenoBaTeNnbHOM COEUHEHUH PE3UCTOPA, KaTYIIKW HHAYKTUBHOCTH U KOHJEHcaTopa. MoJienb TMHUH 3JIEKTPOIepe1adH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCMMOCTH NIEPUOAA MaJIbIX KOJIEOAHUM Ipy3a HA HUTH OT JUIMHBI HUTH U MaccChl Ipy3a.

HccnenoBanue nepeMEHHOr0 TOKa B LIETIH U3 MTOCIIEN0BATEIBHO COEIMHEHHBIX KOHIEHCATOPa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 60J1HbL

Mexanuueckue BOJHBI, yciaoBusi pacnpocTpaHenus. [lepuoa. CkopocTh pacnpocTpaHeHHs W JUIMHA BOJHBL. [lomepeuHble M MpoAOTIbHBIE
BOJIHBI. IHTepdepeHns u Auppakiums MEXaHUYEeCKUX BOJIH.

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

DNEeKTPOMarHUTHHIE BOJIHBL. Y CJIOBUS M3JTy4EHUS AJIEKTPOMATrHUTHBIX BOJH. B3anMHas opuenTanus BektopoB E, B, V B anekTpomarHuTHOM
BosiHe. CBOMCTBA 3JEKTPOMAarHUTHBIX BOJIH: OTpaKeHUE, MpeToMIIeHHe, Toaspusanus, qudpakius, nartepdeperimsa. CKOpoCcTh IMEKTPOMArHUTHbBIX
BOJIH.

[IIxana 3eKTpOMarHUTHBIX BOJH. [I[puMeHeHe 2JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paANOCBA3U U TENEBUACHUS. Panronokaius. DJIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIbI.

TexHuueckue yCcTpoHCcTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI, YIIbTPa3BYKOBAs AUArHOCTUKA B TEXHUKE U MEIUIIMHE,
paznap, paaAuonpuEMHHUK, TeIEBU30p, aHTeHHa, TesedoH, CBY-neys.

Hemoncmpayuu OGpa3oBaHUe U pacIpOCTPaHEHUE MONEPEUHBIX U MTPOAOJIBHBIX BOJIH. Konebmomieecs Te10 Kak HCTOYHUK 3BYKa.

Habntonienue otpakeHus U NpeaoMIIeHUs] MeXaHu4ecKuX BosIH. HabmoneHne nureppepeHnu 1 1udpakiiug MEXaHHYeCKUX BOJIH.

3ByKOBO# pe3oHaHc. HabmoieHne cBs31 'pPOMKOCTH 3BYKa U BBICOTBI TOHA C aMIUIUTYI0M U YaCTOTON KoJeOaHuil.

HccnenoBanue cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaskeHUE, MpeIoMIIeHHe, ospu3anus, 1udpakuus, HHTephepeHIns.



Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. IIpsMonuHeiiHOEe pacnpocTpaHeHUE CBETa B OMHOPOAHOM cpene. JIydu cBeta. ToueuHblil HCTOYHUK CBETA.

OtpaxxeHnue cBera. 3aKOHbI OTpaXkeHus cera. [locTpoenue n300pakxeHui B IIIOCKOM 3€pKalle.

[Ipenomienue cBera. 3aKOHBI MPEJIOMIICHUS CcBeTa. AOCOMIOTHBIN MOKa3aresb mnpenomieHus. [lomHoe BHyTpeHHee oTpaxenue. IlpenenbHbiit
YTOJI TOJIHOTO BHYTPEHHETO OTPAKEHUS.

Hucniepcus csera. CiioxxHbIH cocTaB Oenoro cera. L{Ber.

CoOuparoiue 1 paccenBaroniye JuH3bl. ToHKas nruH3a. POKYCHOE pacCTOsTHUE U ONTHYECKasi cujla TOHKOW JuH3bL. [locTpoenue u3obpaxeHuit
B COOMPAIOIINX U paccenBarOIInX JrH3ax. DopMysa TOHKON JIMH3BL. YBEIUYEHUE, JaBaeéMOe JTMH30H.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBast onrtuka. HMHrepdepenuus csera. KorepeHTHble HMCTOUHUKU. YCIOBUS HAOMIOACHHUS MAaKCUMyMOB M MHHUMYMOB B
MHTEPPEPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuus ceeta. JudpakunonHas pemérka. YcioBue HaOIIOIEHHs TJIaBHBIX MAKCUMYMOB IIPH IaJI€HUM MOHOXPOMAaTHYEeCKOro CBeTa Ha
T(QPaKINOHHYIO PEIIETKY.

[TonApuzanus ceera.

TexHuueckue ycTpOWCTBA M TPAKTUYECKOE NMPUMEHEHHWE: OYKH, JIyna, (OTOoaImapar, MPOSKIUOHHBIA ammapar, MHKpPOCKOI, TEeIEeCKOIl,
BOJIOKOHHAs ONTHKA, JU(PPaKIMOHHAS pEIIETKA, MOJIIPOU.

Jlemoncmpayuu

[IpsiMosinHeitHOe pacnpocTpaHeHue, OTpaXeHUEe M IpesomiieHue cBeTa. OnTtuueckue npuodopsl. [lonHoe BHyTpeHHee oTpaxkeHue. Mojenb
CBETOBOJIA.

HccnenoBanue cBoicTB n300pakeHui B TMH3ax. Mojenu MUKpockona, Teneckona. Habmonenue uarepgepeHimn cBera.

Habmonenue nudpakunu cera. Habmonenue aucnepcuu csera. [lonydeHne ciekTpa ¢ HOMOIIbIO TPU3MBI.

[Tonmy4yeHue ciekTpa ¢ HOMOIIBIO AU pakmoHHON pemérku. Habmonenre noiasipusanum cBeTa.

Yuenuueckuii skcnepumenm, nabopamopnvie pabomul V3MepeHue nokasareis MpeaoMIeHHs CTEKIa.

HccnenoBanue cBoiicTB n300pakeHuii B tnH3ax. HaOnronenue nucnepeun ceera.

Pa3nes 6. OcHOBBI clelIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'paHuIbl IPUMEHUMOCTH KJIaCCUYECKOM MexaHMKH. IlocTynarel cnenualbHON TEOpUN OTHOCUTEIBHOCTH: HHBAPUAHTHOCTh MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MIPUHIIUAIT OTHOCUTEIILHOCTH DUHIIITEHHA.

OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aM€JICHNE BPEMEHH U COKPALLEHUE JTUHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJICOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®oronsl. opmyna [1nanka cBs3u SHEpPruu GOTOHA C €ro YaCTOTOH. DHEPrusl U UMITYJIbC OTOHA.

OtkpeiTue u uccnenoBanue ¢orodddexra. OnbiTel A. I'. CroneroBa. 3akoHbl (oTtodddexra. YpaBHeHue DiiHmTelHa U1 PoTodddexTa.
«Kpacnas rpanuma» dhotodddekra.

JNaBnenue ceera. OnwiTel I1. H. JIeGenena.

XuMHuyeckoe IeHCTBHE CBETA.



TexHuueckue ycTpoiicTBa U MpakTUYECKOe MpUMEeHEeHHe: (OTOINEeMEHT, GOTOAATUUK, COJTHEUHas OaTapes, CBETOAHO/I.

Jemoncmpayuu @otodPQPeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

Uccnenoanue 3akoHOB BHeHIHero ¢potodddekra. CBeronuoa. Conneunas d6arapes.

Tema 2. Cmpoenue amoma

Mopenp atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuto o -yactuil. [lmanerapnas monens aroma. [locrymarer bopa. M3nyuenue u
noryoeHue (GoToHOB MpU NEPEXoe aToMa ¢ OJTHOTO YPOBHS SHEPTUU Ha Apyroid. Buasl criektpoB. CHekTp ypoBHEH SHEprHH aToMa BOJOPO/A.

BonHoBbie cBoiicTBa yacTull. Bonubl ne bpoiss. KoprnyckynspHO-BOIHOBOM 1yaau3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyUCHHE.

TexHuueckue ycTpoiicTBa U MpaKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN aHaNH3 (CIIEKTPOCKOIT), JIazep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Omnpenenenue AJIMHBI BOJTHBI J1a3epa.

HaGrotenune inHeHYaThIX CIIEKTPOB M3mydeHus. Jlasep.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul HabmogeHre TMHEHYaToro crekTpa.

Tema 3. Amomnoe aopo

DKCIepUMEHTHI, TOKA3BIBAIOLINE CIOXKHOCTh cTpoeHus siapa. OTKpbITHE paaunoakTUBHOCTU. OmbIThl Pezepdopaa mo ompeneneHuo cocraBa
pannoakTuBHOTO M3mydeHus. CBoiicTBa anbda-, 6era-, raMMa-u3IydeHus. BiusHue paguoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpsiTHE TIPOTOHA U HelTpoHa. Hykmonnast moaens siapa [elizenOepra—lBanenko. 3apsn siapa. MaccoBoe uucio siapa. M30Tomnsl.

Anbda-pacnan. DIeKTpOHHBINA U MMO3UTPOHHBIN OeTa-pacnal. ['amMmma-u3inydeHne. 3aKoH paJuoaKTUBHOTO Pacla/ia.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepHsle peakuuu. JleieHne U CUHTE3 SAEP.

Snepusiii peakrop. TepmosiaepHblit cunTe3. [Ipo0ieMbl U IEPCIEKTUBHI SIEPHOM SHEPreTUKU. DKOJIOTHYECKUE aCTIeKThI SJIepHON SHEPTEeTHKH.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

Metozbl HaOIIOACHHS U PETUCTPALIMH 3JI€MEHTapHBIX YacTHII.

OyHaamMeHTaIbHble B3auMoeiicTBusl. EqUHCTBO (pu3nueckoil KapTUHBI MHUpa.

TexHnueckue ycTpoicTBa U MPaKTUYECKOE PUMEHEHHE: T03UMETp, Kamepa BuiibcoHa, siiepHblil peaktop, aToMHas 6oMoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue TpeKoB 4acTHIL (IO TOTOBBIM (oTorpadusm).

Paspen 8. DiieMeHTBI aCTPOHOMUH U ACTPOPU3UKHU

Oransl pa3BUTUs acTpoHOMHUU. [IpHuKiiaqHOEe 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMMH.

Bun 3Bé3anoro He6a. Co3Be3ausi, spKue 3BE3/1bl, MJIAHETHI, UX BUIUMOE ABH)KEHHUE.

Conneunas cucrema.

Connue. ConneyHast akTUBHOCTh. Vcrounuk sHeprun CosHua U 3BE3. 3BE3/bI, MX OCHOBHBIE XapaKTePUCTUKH. Jlnarpamma «CHeKTpajabHBIH
KJIACC — CBETUMOCTB». 3BE3/bl IVIABHOM I1OCIIEI0OBATEIBHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTbY» ISl 3BE3] TJIaBHOW IOCIEN0BATEIBHOCTH.
Buytpennee crpoenue 38€371. CoBpeMeHHbIE MTPEICTAaBICHHS O IPOUCX0XKIEHUH U 3Bomony CoslHIA U 3BE3]T. DTanbl KU3HHU 3BE3 L.



Muneunsiii I[Iyte — Hama [Manaktuka. [lonoxenne n nemxenue Connna B ['anaktuke. Tunel ranaktuk. Paauoranaktuku u kBazapsl. YEpHbie
JBIPBI B SIAPAX TAJIAaKTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa606ma. Pazoeranue ranaktuk. Teopus bonbmioro B3peiBa. PenkToBoe n3iydeHue.

MacmrabHas cTpykrypa Beenennoii. MertaranakTuka.

Hepewménnpie mpo6iieMbl aCTPOHOMUH.

Vuenuueckue nabarooenus

Habmtoienust HeBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAHHUEM KOMITBIOTEPHBIX MPUIOKEHHUH ISl ONPEIeICHUs MOJI0KEHUS HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JJaTy: OCHOBHbIE c03Be31si CEeBEPHOIO MOMYyIIApHs U SIPKUE 3BE3/BI.

Hab6mronenus B reneckon Jlynsl, raner, Maeunoro [lyru.

Oo6o0marnee NnoBTOpeHne

Ponb (pu3HuKM 1 aCTPOHOMHUH B IKOHOMHUYECKOW, TEXHOJIOTUICCKON, COITUAIBHON M 3TUYCCKOU cdepax NesTSIBPHOCTH YeJI0BEeKa, POJIb U MECTO
(bU3HUKN ¥ aCTPOHOMHH B COBPEMEHHON HAyYHOU KapTUHE MHUPa, poiib PU3n4eckoi Teopuu B GOPMUPOBAHUHU MIPEICTABICHHI O (PU3NIECKOM KapTHHE
MUpa, MECTO (PU3MYECKON KapTHHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUH O TIPHPOJIC.

MexnpeamMeTHbIe CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce OCymIeCTBISIETCS C YU4ETOM COJEPKATEIbHBIX MEKIIPEAMETHBIX CBS3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Medsicnpeomemnvle nowsmus, CBSI3aHHBIC C M3yYECHHEM METOJIOB HAyYHOTO ITO3HAHUS: sIBIICHWE, HAYYHBIH (DakT, rumores3a, QuandecKas
BEJIMYMHA, 3aKOH, TeOpHUs, HAOII0IeHUE, SKCIIEPUMEHT, MOJICTITUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelIeHUE CUCTEMBl YPaBHCHH, TPUTOHOMETPHUYCCKHE (YHKIMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHl M UX MPOEKIMH HAa OCH KOOPAWHAT, CIOXKEHHE BEKTOPOB, MPOM3BOAHBIC SJIEMEHTApPHBIX (DYHKIIUMH,
MIPU3HAKHK TI0I00MS TPEYTOJIBLHUKOB, ONIPEACIICHHUE TIIOMIAIN TIIOCKUX PUTYyp 1 00bEMa Tell.

buonozus: snexTpuueckre SBIECHUS B )KUBOU MPUPOJIE, KoeOaTeTbHbIe IBUKEHUS B KUBOU MPUPOJIE, ONTHYECKHE SBICHUS B )KUBOU TIPUPO/IE,
NENCTBUE paJNiallii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpoeHHE aTOMOB U MOJEKYJ, KpUCTAJUIMUECKas CTPYKTypa TBEPABIX Tell, MEXaHU3Mbl 00pa30BaHUs KPUCTATMYECKOW PEIIETKH,
CHEKTPaJIbHBIN aHAIIN3.

['eocpaghus: MarHUTHBIE TTONIOCA 3€MITH, 3aJI€KU MAaTHUTHBIX PYA, GOTOCHEMKA 36MHOM MOBEPXHOCTH, MPEACKa3aHUE 3EMIICTPSICCHHIA.

Texnonocusi: NUHUU SJIEKTpONEpenad, TEHEpaTop MEePEeMEHHOTO TOKa, SJIEKTPOABUTATENb, WHAYKIIMOHHAS TeYb, paaap, paauoNpUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-meub, MpOeKIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEYHas OaTapes.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJJHET'O OBLHIETI'O OBPA30OBAHUA
OcBoenune yueOHoro npeamera «du3nka» Ha ypoBHE CpeaHero obmiero oopa3oBanus (0a30BbId YPOBEHB) JOKHO OOECTICUUTH JOCTHIKEHUE
CIIETYIOIINX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
JIMUHOCTHBIE PE3YJIbTATBI
JIndHOCTHBIE pE3ylbTaThl OCBOEHUs yueOHoro mnpeamera «Dduszmka» MODKHBI OTPakaTh TOTOBHOCTh W CHOCOOHOCTH OOyYaroUIuXcs
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON I[EHHOCTHBIX OPHMEHTAIMM, TMO3UTHUBHBIX BHYTPEHHUX



yOex1eH!H, COOTBETCTBYIOUIMX TPAJULHMOHHBIM LIEHHOCTSM POCCHUHCKOro OOIIECTBa, PACIIMPEHHUE KU3HEHHOI'O OIBITA U ONBITA JESITEIbHOCTH B
IIPOLIECCE pean3aliii OCHOBHBIX HAIIPaBJICHUH BOCIUTATEIbHON JAESITEIbHOCTH, B TOM YHCJIE B YAaCTH!
1) rpa:knaHCcKOro BOCIUTAHUSA:
c(OPMHPOBAHHOCTH TPAKIAHCKOH MO3UIMH 00YUYaIOMIEroCcsi KaK aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCHICKOTO OOIIECTBA;
IPUHATUE TPATULMOHHBIX O0IIEYETIOBEYECKUX IT'YMAHUCTUUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JIESTENBHOCTh B MHTEPECaX IPaKAaHCKOTO OOIIECTBAa, y4acTBOBATh B CAMOYIPABJICHUH B 00pa3oBaTEIbHOM
OpraHu3aluy;
yYMEHHUE B3aMOICHCTBOBATH C COIMATBHBIMU HHCTUTYTAaMH B COOTBETCTBUU C UX (DYHKIMSIMU U Ha3HAYCHUEM;
TOTOBHOCTb K T'yMaHUTapHOH! U BOJOHTEPCKOU JEATEIBHOCTH;
2) IaTPHOTHYECKOT0 BOCTUTAHMS:
c(OPMHPOBAHHOCTH POCCUHCKOM IpaKIaHCKOW UICHTHYHOCTH, ATPUOTHU3MA;
LIEHHOCTHOE OTHOIIEHHUE K FOCYIapCTBEHHBIM CUMBOJIaM, TOCTH)KEHUSAM POCCUHCKUX YUEHBIX B 001aCTH (PU3MKHU U TEXHUKHY;
3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:
c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IOBE/ICHUS;
CTIIOCOOHOCTH OIEHMBATH CHTYAllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTUPYSICh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B
TOM YUCIIE B JEATEIBHOCTH YYEHOTO;
OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOSHHE YCTOMUNUBOTO OYIYIIETo;
4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:
ACTETUYECKOE OTHOLLIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAy4YHOTO TBOPUECTBA, IPUCYILETro (PU3HUECKON HAYKE;
5) Tpy/10BOT0 BOCIIUTAHUS
UHTEpEC K pa3iuYHbIM cepaM NpodecCHOHATbHOU EATENbHOCTH, B TOM YHUCIE CBS3aHHBIM C (PU3MKOM M TEXHMKOW, YMEHHE COBepUIaTh
OCO3HaHHBIH BBIOOp OyaymIeil npodeccuu u peann30BbIBaTh COOCTBEHHBIE ) KU3HEHHBIE TUIAHBI;
TOTOBHOCTb U CLIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BAHUIO B 00JIaCTH (U3UKU HA IPOTSHKEHUU BCE KU3HU;
6) IK0JIOTHYECKOTO0 BOCTIHTAHUS:
c(OPMHUPOBAHHOCTH 3KOJIOTHYECKON KYJIBTYpPbI, 0OCO3HAHHUE I100aJIbHOTO XapaKTepa HKOJIOTMYECKUX MPoOem;
IUTAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUIN B OKPYKAIOILEN CPEJIE HA OCHOBE 3HAHMSI LI€JIEH YCTOMYMBOIO pa3BUTHS YEJIOBEUYECTBA;
paciiipeHue OnbITa AeSITEIbHOCTH HKOJIOTMYECKOM HANIpaBICHHOCTH Ha OCHOBE UMEIOIUXCSI 3HAHUN 110 (PU3UKE;
7) HIEHHOCTH HAYYHOTO MIO3HAHMSI:
c(OpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UUECKON HAYKH;
OCO3HaHME LIEHHOCTH HAay4YHOHW AEATENbHOCTH, TOTOBHOCThH B IpOIecCce M3YyYEHHs! (PM3UKU OCYLIECTBISATH MPOEKTHYIO U UCCIEI0BATEIbCKYIO
NesITeNIbHOCTh MHUBUYaIbHO U B TPYIIIIE.
METANIPEIJMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIE YHHBepcAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBble JlornyecKkue AeicTBuA:
CaMOCTOSITENILHO (POPMYIUPOBAThH U AKTYaIM3UPOBAThH MPOOIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;
OTIPEAEIIATD LENN AEITENbHOCTH, 3a1aBaTh IApaMETPbl U KPUTEPUU UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B pACCMAaTPUBAEMBIX (PU3NUYECKUX SBIICHUSX;



pa3pabatbIBaTh IJIaH perieHus MpoOIeMbl C YIETOM aHaIM3a UMEIOLIUXCS MaTepPUATIbHBIX M HEMAaTepPHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB LENISIM, OLICHUBATh PUCKU IIOCIEACTBUN JEATEIBHOCTH;

KOOPJIMHHUPOBATH U BBIMIOIHATH PA0OTY B YCIOBUAX PEaIbHOT0, BUPTYAIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBble ucciaenoBarejLCcKue AeCTBUA.

BJIJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMH MOHATUSMHU M METOJaMU (PU3NYECKON HAYKH;

BJIaJIETh HABbIKAMHU Y4eOHO-HCCIIEIOBATEIbCKOM W MPOEKTHOM JesATeNbHOCTH B 00JacTu (DM3HKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB pEeIIeHUs 3a/1a4 (PU3HUECKOro COAepKaHUsS, TPUMEHEHHUIO PAa3IMYHBIX METOJIOB ITO3HAHHUS;

BJIAJIETh BUJIaMU JISATEILHOCTH I10 MOJIYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETALMU, TPEOOPa30BAHUIO U IPUMEHEHUIO B PA3TUYHbBIX YUeOHBIX
CUTYalUsIX, B TOM YHUCIIE [IPH CO3JaHIH YU€OHBIX IPOEKTOB B 00acTH (HU3HKH;

BBISIBJISTh NPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyalU3UpOBaTh 3ajady, BBIABUraTb TUIOTE3y €€ pELIeHMs,, HAaXOJIUThb apryMEHThl JUIs
JI0KAa3aTesIbCTBa CBOMX YTBEPKICHUM, 3a/1aBaTh NapaMETPbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATH MOJYYEHHBIE B XOJI€ PEIICHUS 33/1a4d PE3YJIbTaThl, KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHSIX;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 33/]a4l B 00pa30BaTEIbHOM NEATEILHOCTH, B TOM YHCIIE IPU U3yYeHUU (DUUKH;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsM, OLEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEASSITEILHOCTH;

yYMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIIBUTaTh HOBBIE UJIEU, IIPEJUIaraTb OPUTMHAIbHBIE TOAXO0Abl U PEIICHNUS;

CTaBUTH MPOOIEMBI U 337a4H, IOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undopmanmueii:

BJaJIeTh HABBIKAMHU IOJIy4eHUS HH(pOpMalMKU (U3UYECKOTO COJIEp’KaHHUs U3 MCTOUYHUKOB PA3HBIX THIIOB, CAaMOCTOSITEIBHO OCYILECTBISATh
MOMCK, aHaJIN3, CUCTEMAaTU3alIMI0 U UHTEPIIPETALNIO HH(OPMALUK Pa3IMUHbIX BUAOB U (DOPM IPEJICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIIHH;

UCIOJIb30BaTh CpeICTBa HH(OPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTMM B PpEUICHMM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3aIMOHHBIX 3aJ]1a4 C COOI0AeHNEM TpeOOBaHUN H)PrOHOMUKH, TEXHUKH 0€30M1aCHOCTH, TUTHEHBI, pecypcocOepeKeHus, IPaBOBbIX U 3THYECKUX
HOPM, HOpM MH(GOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEpkKAaHUS B Pa3IMYHbIX (popMaTax ¢ y4€TOM Ha3HAueHUs MH(OPMAIMU U LIEIEeBOH ayIUTOPHH, BbIOMpas
ONTUMAJIbHYIO (POPMY IIPEJICTABICHUS U BU3YyaIU3aI1H.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble y4eOHbIe 1eHCTBHUSA:

OCYILIECTBIISATH OOIIEHHE HA YpoKaX (PU3HKHU U BO BHE-YPOUHOU JNESATENbHOCTH;

pacmno3HaBaTh NPEAMOCHUTKA KOH(MIMKTHBIX CUTYAIi U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHUBUIYaJIbHON paboTHI;

BBIOMpATh TEMATHUKY M METOJbI COBMECTHBIX JEHCTBHIM ¢ yu€TOM OOLIMX UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 WieHa KOJIJIEKTUBA;

IIPUHUMATD LIEJIU COBMECTHOM JEATENIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATh AEUCTBUSA 10 €€ JOCTHKEHHUIO: COCTABIIATH IJIaH JEHCTBUM,
pacnpeenaTh pojau ¢ yd€éTOM MHEHUH Yy4aCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHOM pabOThI;



OLICHHMBATh KAYECTBO CBOETO BKJIA/Ia U KaXJ0T0 yYaCTHHKA KOMaH/IbI B OOIIUN pe3yabTaT Mo pa3pab0TaHHBIM KPUTEPUSIM;
IpeJyIarath HOBbIE MTPOEKTHI, OLEHUBATH MU C MTO3UIIMHA HOBU3HBI, OPUTUHAIIBHOCTH, MPAKTHYECKON 3HAYMMOCTH;
OCYILIECTBIISITh TO3UTHUBHOE CTPATErMUECKOe IIOBEIEHHWE B PA3IMYHBIX CHUTYalUsX, IPOSBIATH TBOPUECTBO U BOOOpakeHHE, ObITh
MHUITUATHBHBIM.
PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS
Camoopranuszanus:
CaMOCTOSITENIbHO OCYIIECTBJISATh MO3HABATEIbHYIO NE€ATEIbHOCTh B 00JacTH (PU3UKM W ACTPOHOMHUH, BBISIBIATH MPOOJIIEMBbI, CTaBUTh U
(dbopMynpoBaTh COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIbHO COCTaBIIATh IUJIAaH PEHICHHUS DPACYETHBIX M KAueCTBEHHBIX 3ajay, IJIaH BBIIOJHEHHS MPAKTUYECKOW paboThl C y4E€TOM
HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTEHUII;
JIaBaTh OLIEHKY HOBBIM CHTYallHsIM;
paciupsaTh paMKH y4eOHOTo MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JieTIaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
CTIOCOOCTBOBATH (POPMHUPOBAHUIO H TPOSBICHHUIO SPYAUIAN B 00JIaCTH (PU3HMKH, TOCTOSHHO MOBHIIIATH CBOW 00Pa30BATENbHBINA U KYIbTYPHBIN
YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHATbHbI HHTEJIEKT:
JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIbHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIHTATOB LIEJISIM;
BJIQJICTh HABBIKAMHU ITO3HABATEIHHON pPEQIIEKCHU KaK OCO3HAHMS COBEPIIACMBIX JEHCTBHH M MBICIHUTENBHBIX MPOILECCOB, UX PE3YJIbTAaTOB H
OCHOBAaHHI;
WCTIOJIH30BATh MPUEMBI peIIEKCHUU /TSl OIICHKH CUTYAIIHH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHUS IO UX CHIKEHHMIO;
MPUHUMATh MOTUBEI M QpTYMEHTHI IPYTUX MPH aHAIIN3E PE3YNIbTAaTOB ACATEIbHOCTH;
[PUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTUBBI M QpTYMEHTHI IPYTUX MPH aHAIIN3E PE3yNIbTaTOB ACITEIbHOCTH;
MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.
B mporecce MOCTHMKEHUST JTHYHOCTHBIX PE3yAbTATOB OCBOCHHS IPOTPaMMBbl MO (HU3MKE IS YPOBHSA CpenHEro oO0Imero oOpa3oBaHUS y
00y4JaroImuxcs COBEPIIEHCTBYETCS YMOLMOHAIbHBIN HHTEIUIEKT, PEANoaralonui chopMUpOBaHHOCTD:
CaMOCO3HaHUS, BKIIOYAIOMIETO CIOCOOHOCTh MOHMMAaTh CBOE SMOIMOHAIBHOE COCTOSIHWE, BUIETH HAIPABICHHS PAa3BUTHS COOCTBEHHOM
SMOIIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ce0e;
CaMOpETYJIMPOBaHUS, BKIFOYAIONIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBENIEHHE, CTIOCOOHOCTh aalTHPOBAThCS
K YMOLMOHAIBHBIM U3MEHEHHSIM U MPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;
BHYTPCHHEH MOTHBAIlUH, BKIIOYAIONICH CTPEMJICHHWE K JIOCTIKCHHIO IIeTH M yCIeXy, ONTHMH3M, HHHUIMATHBHOCTh, YMEHHE ICHCTBOBATH
UCXO0/11 U3 CBOUX BO3MOXKHOCTEH;
OMIIATHH, BKIIOYAIOIIECH CIIOCOOHOCTh IMOHMMATh SMOIIMOHAIBFHOE COCTOSHUE IPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHHH OOIICHUS,
CIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLIMX CHOCOOHOCTH BBICTpPAWBAaTh OTHOLICHHUS C JIPYTMMH JIOAbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U

pa3pemaTth KOHQIUKTHIL.
MNPEIMETHBIE PE3YJBbTATHBI

K konmy oOyuenust B 10 kjacce mpeiMeTHBIE pe3ysbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTpa)kaTh CPOPMHUPOBAHHOCTH y OOYUaAIOIIMXCS
YMEHUU:

JIEMOHCTPHPOBATh HAa MpUMepax pojib U MECTO (U3UKU B (HOPMUPOBAHMM COBPEMEHHOH HAay4YHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOU
TEXHHUKHU ¥ TEXHOJIOTHUH, B IPAKTUYECKON JeSATEIbHOCTH JIIOJICH;

YUUTBIBATh TPAHUIBI MPUMEHEHHSI M3YYEHHBIX (M3NYECKUX MOJENeil: MarepuanbHas TOYKa, MHEPIHAIbHAs CUCTeMa OTCYETa, abCOIIOTHO
TBEPAOE TEINO, UIealNbHBINA ra3, MOJECIHU CTPOCHUS ra30B, KUIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN AIIEKTPUUYECKUI 3apsij MPU PELICHUH (PU3NYECKUX
3ajady;

pacrio3HaBaTh (PU3MYECKUE SBICHUS (TIPOLECCHl) M OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJISPHO-KHHETHYECKOH TEOpHH
CTPOCHHSI BEIIECTBA M JIEKTPOJMHAMUKU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIHMHEHHOE TBUKEHHE, CBOOOJHOE MaJIeHUE TeJ, JBUKEHHE IO
OKpY>KHOCTH, MHEpIIHS, B3auMojieiictBue Tei, nuddysusi, OpoyHOBCKOE IBHKEHHE, CTPOCHUE JKUIAKOCTEH M TBEPABIX TeN, U3MEHEHHE 00BhEMa Tel
IIpU HAarpeBaHUM (OXJAXKIEHUH), TEIJIOBOE PaBHOBECHE, HCIApEHUE, KOHJEHCAIMs, IUIaBIICHUE, KPUCTAUIU3alus, KUIEHHEe, BIaKHOCTh BO3IyXa,
MOBBILICHUE JIABJICHMS ra3a IPHU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSA3b MEXKIY IIapaMeTpaMH COCTOSHUS ra3a B U30MPOLECCAX, IIEKTPU3aLUs
TeJ, B3aUMO/JICHCTBHE 3aps/I0B;

OIMCBHIBATh MEXAHWYECKOE JIBWKCHHE, MCIONb3Ys (PM3MUECKUE BEIMYMHBI: KOOpIMHATA, IyTh, IEpEMEIIEeHHE, CKOPOCTh, YCKOPEHHE, Macca
Tena, Cujla, UMITYJIbC Tella, KUHEeTHYecKas dHeprusi, MOTEHIMalbHAs SHEPrusi, MexaHudyeckas paboTa, MexaHHMYecKass MOLIHOCTb; MPHU OMHUCAHHUH
[IPaBWJIbHO TPAKTOBAaTh (PU3MUECKUN CMBICI UCIOJIb3YEMBIX BEJIIMYMH, UX O003HAUECHUS U €IUHUIIbI, HAXOIUTh (POPMYIbI, CBSI3bIBAIOIINE JTAHHYIO
(bU3MYECKYIO BEIUYUHY C APYTUMU BEIMYUHAMU;

ONMCHIBATh M3YYEHHbIE TEIJIOBBIE CBOWCTBA TEJ U TEIUIOBBIE SIBJICHMSI, MCIONb3yd (U3MYECKUE BEIMYMHBI: JaBIIEHHWE ra3a, TeMIeparypa,
CpeIHss KMHETHYECKash SHEPIHsl XaOTHUYECKOIO JIBMIKEHUS MOJIEKYJ, CPEIHEKBAaJpaTUUHAs CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIIOThI, BHYTPEHHSISA
sHeprus, padbora rasza, KO3QQUIMEHT IMOJIE3HOTO AEUCTBUS TEIUIOBOTO JBUTATENs; NMPU ONMHMCAHWU NPABWIBHO TPAKTOBATH (DU3HUECKUN CMBICIT
HCIOJIb3yEeMbIX BEJIMUNH, UX 0003HAUYEHUS U €MHULIBI, HAXOIUTh (DOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYIO BETMUUHY C IPYTHMHU BEIMYUHAM;

ONHCHIBATh M3YyYEHHBIE IJIEKTPUYECKHE CBOMCTBA BELIECTBA M 3JIEKTPUUECKHUE SIBJIEHUS (MPOLIECChI), UCHONB3YS (U3MUECKUE BEITMYMHBIL:
NEKTPUYECKUI 3apsifl, NIEKTPUUYECKOE I0JI€, HANPSKEHHOCTH IOJIA, NMOTEHLMAN, Pa3HOCTh MOTEHIMAIOB; IIPU OMMCAHWN MPABWIBHO TPAKTOBATh
(¢bu3NYeCKUi CMBICI HCTIONb3YEMbIX BEIMUUH, UX 0003HAYEHUSI U €UHMIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C
JAPYTUMH BETUYUHAMU;

aHAJIM3UPOBaATh (PU3HUECKUE MPOLIECCHl U SBIEHUS, UCIOIB3YS (PU3MUECKHE 3aKOHBl M MPUHIUIBL: 3aKOH BceMupHoro tsrotenus, I, 11 u 11
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOW 3HEPIUH, 3aKOH COXPAHEHUs UMITYJIbCa, IPUHILIMI CYNEPIIO3ULIUN CHUJI, IPUHILIMII PAaBHOIIPAB U
MHEPLUUATIBHBIX CHUCTEM OTCU€Ta, MOJEKYISIPHO-KMHETHUECKYI0 TEOpPHI0 CTPOEHMSI BEIIECTBA, Ia30Bble 3aKOHBI, CBS3b CpPEAHEN KHHETHYEeCKOU
SHEPIUH TEIIOBOTO JABMKEHHS MOJIEKYI ¢ aOCOJIIOTHOM TeMIepaTypoil, MepBbli 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS dJIEKTPUYECKOT0 3aps/a,
3akoH Kynona, mpw 3TOM pasinyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTEMaTHYECKOE BBIPAKEHHUE WM YCIOBUSA (TpaHUIIBI, 00JACTH)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPHUHLMIIBI JIEHCTBUS MalllMH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB; pazauyarh YCIOBUS HX O€30MacHOTO
HCIIOJIb30BAaHNUs B TIOBCETHEBHOM KHU3HU;



BBINOJIHATD SKCIEPUMEHTHI IO UCCIIEJOBAHUIO (PU3MUECKUX SIBJICHUM M IPOLIECCOB C UCMOJIB30BAHUEM IPSAMBIX U KOCBEHHBIX U3MEPEHHMH, NIPH
3TOM (hopMynupoBaTh mpolIeMy/3a1ady U TUIIOTE3y y4eOHOro SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOTO 000pyI0BaHuUs, TPOBOIHUTD
OIBIT U (JOPMYJINPOBATH BBIBOJIBI;

OCYIIECTBISATh MpPSMble W KOCBEHHBIE H3MEPEHHUs (PU3MUECKUX BEJIMYMH, MPH 3TOM BBIOMPATh ONTUMANIBHBIA CIIOCOO H3MEpEHUs u
UCIOJIb30BaTh U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEH N3MEPEHNH;

MCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMHU BEIIMYMHAMH C MCIIOJIb30BAaHHEM IPSAMBIX U3MEPEHUH, IPU ITOM KOHCTPYHPOBATH YCTAaHOBKY,
(buKcupoBaTh pPE3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHUAE TaOIUI U TpaUKOB, JA€NaTh BBIBOABI IO pPE3ysbTaTam
HCCIIEIOBaHMS;

coOuroaTh MpaBuiia 6€30MacHOro Tpy/la MpHU MPOBEJCHUM HCCIECAOBAaHUM B paMKax y4eOHOIO HKCIEPUMEHTa, y4eOHO-UCCIe10BaTeIbCKON 1
IIPOEKTHOM JIeATEIbHOCTH C UCIIOIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U J1aOOPaTOpHOro 000PYyJ0BAaHUS;

pemarh pacuy€THBIC 3a/a4d C SIBHO 3a/JlaHHON (DM3MUYECKOW MOJENbI0, MCIONB3Ys (M3WYECKHE 3aKOHBI M TPUHIIMIIBI, Ha OCHOBE aHAIIN3a
yCIOBHS 33/a4d BbIOMpPATh (PU3MUECKYIO MOJENb, BBIIEIATH (U3MUYECKHUE BEIMUMHBI U (OPMYINbI, HEOOXOAUMBIE JUIsl €€ PEeLIeHUs, NPOBOAUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD IOJIYYEHHOT0 3HAaUeHUs (PU3NUECKON BEIMUNHBI,

pelaTh KayeCTBEHHBIE 3aJlaud: BBICTPAUBATh JIOTMYECKU HETPOTUBOPEUMBYIO LIEMIOYKY PACCYXJIEHHH € OMOpOi Ha M3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3HUECKHUE SIBIICHHS;

HCIOJIb30BaTh MPH PELICHUN YYEeOHBIX 3a7jauy COBPEMEHHbIE MH(POPMALIMOHHbIE TEXHOJIOIHH JJIS IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUH
U TpECTaBICHHS Y4eOHOW M HAayYHO-TIOMYJSPHON HWH(POPMAIMU, TONXYYEHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH aHAIU3HPOBATH
noJry4aeMyro MHpopMaiuio;

MIPUBOANTH PUMEPHI BKIIaZa POCCHICKHX M 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MTPOIECCOB OKPYKAIOIIEr0 MHpPa, B
pa3BUTHE TEXHUKU M TEXHOJIOTHil;

HCIOJIb30BaTh TEOPETHUUECKHUE 3HAHUA MO0 (PU3MKE B MMOBCEJAHEBHOM KU3HU JJIs o0ecriedyeHus Oe30MacHOCTH MpU OOpallleH!uH ¢ NpudopaMu u
TEXHUYECKMMHU YCTPOMCTBaMU, JUIs COXpPaHEHHsI 3J0pPOBbsI U COOJIIOICHHUS HOPM SKOJIOTHYECKOT0 IOBE/IEHUS B OKPYXKAIOLIEH cpenie;

paboTaTh B rpymIe ¢ BHIIOJHEHUEM PA3JIMYHBIX COLIMAIBHBIX POJIEH, MIIaHUPOBATh pabOTy IPYIIbl, PAllHOHATIBLHO PACHpPENENITh 00S3aHHOCTH
U IUIAHUPOBATh JEATENbHOCTh B HECTAHIAPTHBIX CHUTYalUsAX, aJCKBAaTHO OLIEHMBATH BKJIAJ KaXJOr0 W3 YYACTHUKOB TPYINIBI B pELIECHUE
paccMaTpuBaeMoi POOIIEMBI.

K konny oOyuenuss B 11 kiacce mpeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh COPMHUPOBAHHOCTH y OOYUaIOIIMXCS
YMEHUI:

JIEMOHCTPHPOBATh Ha MpUMepax pojib U MeCTO (U3UKU B (HOPMUPOBAHUM COBPEMEHHOM HAayuyHOW KapTHHBI MHpPa, B Pa3BUTHU COBPEMEHHOU
TEXHUKHU U TEXHOJIOTHUH, B IPAKTUUECKON JAESITENbHOCTH JIOAEH, HEIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

YUUTBIBATh TPAHUIIBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJENEH: TOUCUHBIH IeKTPHUECKU 3apsi, Jy4 CBETa, TOUYCUHBI HCTOYHUK CBETA,
sJIepHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOZIeNTb aTOMHOTO si/ipa MpHY peleHu pU3nYecKuX 3a1ay;

pacrio3HaBaTh (pU3MUECKUE SIBJICHUS (TPOLECCHI) U OOBACHATh UX HA OCHOBE 3aKOHOB 3JIEKTPOJIMHAMUKH U KBAHTOBOM (DM3UKHU: JIEKTPHUECKAs
MIPOBOANMOCTbD, TEIIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JIEHCTBUS TOKA, B3aUMOJICHCTBUE MAarHUTOB, AJIEKTPOMArHUTHAs UHIYKIIMS, 1eHCTBHE
MarHUTHOTO TOJIsl HA IPOBOJHHUK C TOKOM U JIBUXKYIIUICS 3aps[, SJ€KTPOMAarHUTHbIE KOJIEOAHUs ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA,
OTpakeHUe, IMpelioMIIeHne, UHTepdepeHus, AUPpaKkius U MOJApU3alUs CBETa, JUCHEepcUus cBeTa, GorodnekTpuueckuil agpdext (hotodrddexr),
CBETOBOE /IaBJIEHNE, BOSHUKHOBEHHE JIMHENYATOrO CIIEKTPa aTOMa BOJIOPO/A, ECTECTBEHHAsI U UCKYCCTBEHHAsI paJIMOAKTUBHOCTb;



OIMCBIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (3JIEKTPUUYECKHE, MArHUTHBIE, ONTUYECKHUE, FJIEKTPUUECKYIO IPOBOJUMOCTb PA3JIUYHBIX Cpel) U
AJIEKTPOMArHUTHBIE SIBJICHHUS (TIPOLIECCHI), UCIONB3Yysl (PU3UYECKUE BEITUYMHBL DIICKTPUUYECKHH 3apsjl, CHJIa TOKA, SJIEKTPUUYECKOE HaMpsIKEHHUE,
JIEKTPUUYECKOE CONPOTHUBIIEHUE, PA3HOCTh MMOTEHIUANIOB, MIEKTPOJABIDKYILAS CHUia, paboTa TOKA, MHAYKLMS MarHUTHOTO MOJs, cuila Amiepa, cuia
JlopeHnia, UHAYKTUBHOCTh KAaTYIIKH, YHEPTUS JIEKTPUYECKOI0 M MArHUTHOTO TOJIEH, MEPHOJA M 4YacToTa KoyieOaHui B KOJeOaTeIbHOM KOHTYpE,
3apsi/l U cuja TOKa B IPOIecce rapMOHMUYECKUX 3JIEKTPOMAarHUTHBIX KojeOaHuil, (POKyCHOE pacCTOSIHME M ONTUYECKas CUJIa JIMH3bI, IPU OMUCAaHUU
NPAaBUIBHO TPAKTOBATH (PU3MUYECKUI CMBICT MCIOJIBb3YEMbIX BETUYMH, MX 0003HAUCHHS M €IUHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIOIINE JAHHYIO
(GU3NYECKyI0 BEJIMUYMHY C IPYTMMHU BEJIMYMHAMU;

OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHHS M TPOLECCHI, MCIONB3YS (U3NYECKHE BEIMYUHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JIMHA
BOJIHBI ¥ YacTOTa CBETA, SHEPTUsl U UMITYJIbC (POTOHA, MEPUOA MOIYpaclaaa, S3HEPrusl CBSA3M aTOMHBIX sJIep, IPH OMMCAHUM MTPABUIIBHO TPAKTOBATh
¢bu3n4ecKuil CMbICI UCIOJIBb3YEMbIX BEJIMYMH, UX 0003HAUCHMs M €AMHULIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEIMUYUHY C
JOPYTMMHU BEIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NUECKON BETMYHHBI;

aHAJIM3UPOBaTh (PU3NYECKHUE MPOLIECCHl U SBJIEHUS, UCIOJB3Ys (PU3NYECKHE 3aKOHBl M MPUHIMIBL: 3aKoH OMa, 3aKOHBI [TOCIIEI0BATEIBHOIO U
[IapaJUIEIbHOTO COCAMHEHUS ITPOBOIHUKOB, 3aKOH /[xoynsa—JIeHna, 3aKOH 2J1eKTpPOMarHUTHOW MHAYKIIMH, 3aKOH IIPSMOJIMHENHOTO PACIIPOCTPAHEHUS
CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI NPEJIOMJICHUS CBETa, ypaBHeHUe ODHHIUTEHHA g QoTodddeKrra, 3aKOH COXpPAHEHUS IHEPIUH, 3aKOH
COXPAHEHHUS MMITYJIbCA, 3aKOH COXPAHCHMs DJIEKTPUYECKOIO 3apsia, 3aKOH COXPAHEHUs MacCOBOTO YHUCIIA, TOCTYNAThl bopa, 3aKOH paaroaKTUBHOTO
pacraza, Ipu 3TOM pa3inyarh CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA, €r0 MaTEMATHYECKOE BHIPAXKEHHUE U YCIIOBHS (I'paHULIbl, 001aCTH) IPUMEHUMOCTH;

OIIpeEIIATh HAlPaBJIE€HUE BEKTOPA MHIAYKIIMM MarHUTHOTO T10JIsI IPOBOJHUKA C TOKOM, CUJIbl AMnepa u cuiibl Jlopenna;

CTPOUTH M OMMCHIBATh U300paKEHHE, CO3JaBaeMO€ IJIOCKUM 3€pKaJloM, TOHKOM JIMH30M;

BBIIIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEJOBAHUIO (DU3MUECKUX SIBJIEHUN U MPOLECCOB C MCIOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX U3MEPEHU: ITpU
3TOM (hopMynupoBaTh IpolieMy/3a1ady U TUIIOTE3y y4eOHOro 3KCIEPUMEHTa, COOMpPaTh YCTAHOBKY U3 MPEAJIOKEHHOI0 000py10BaHuUs, IPOBOIUTH
OTIBIT U (POPMYITMPOBATH BHIBObI;

OCYILLECTBIATh MpPSIMbIE M KOCBEHHBIE H3MEPEeHMsS (HU3UYECKUX BEIWYMH, NMPH STOM BBIOMPAaTh ONTHMAJbHBIM CHOCOO H3MEpPEeHUs H
HCIIOJIB30BaTh NU3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHN;

UCCIIeIoBaTh 3aBUCHUMOCTH (PU3MUYECKMX BEIMYUH C MCIIOJIB30BAaHMEM MpPSIMBIX H3MEPEHHMH: NpPHU STOM KOHCTPYHMPOBATh YCTaHOBKY,
¢bukcupoBaTh pe3yJabTaThl MOJYYEHHOW 3aBHCHUMOCTH (PU3MYECKMX BEIMYMH B BHUAE TaOMUI] M rpaduKoB, AeNaTh BBIBOABI IO pe3yJbTaTam
HCCIIE0BAHUS;

coOuroaTh MpaBuiia O0€30MacHOro Tpy/la MPHU MPOBEJCHUH UCCIEN0BAaHUN B PaMKax y4eOHOIO 3KCIIEPHMEHTa, yUeOHO-UCCIeN0BaTENbCKON 1
MIPOEKTHOM JIEATEIbHOCTH C UCIOIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTOpHOro 000y JOBAHUS;

pemars pacdy€THbIE 3aJayd C SBHO 3aJaHHOM (PU3MUECKON MOJEINbl0, MCHOb3ys (PM3MUECKHE 3aKOHBl M IMPHUHIMIIBI, HA OCHOBE aHalu3a
yCJIOBHS 33/1a4M BBIOMpPATh (PU3MUYECKYIO MOJENb, BBIENATh (U3NYECKUE BEITUUMHBI M (OPMYJbI, HEOOXOAUMBIE JUIsl €€ pelIeHUs, MPOBOAUTH
pacuéThl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HaUeHUS (PU3NUECKON BETHMUNHBI,

penaTb KadyeCTBEHHBIE 3aaud: BBICTPAUBATh JIOTMYECKU HENPOTHBOPEUYMBYIO IEMOYKY PACCYXKIACHUH C OINOpPOM HAa M3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHHUS;

UCIOJIb30BaTh MPH PELICHUH YYeOHBIX 3a7jau COBPEMEHHbIE MH(POPMALIMOHHbIE TEXHOJIOTHH JJIS OUCKA, CTPYKTYPHUPOBAHMS, HHTEPIIPETALIUH
U TIpeACTaBlieHUS y4eOHOM W HayyHO-NIONYJSpHOW HH(OpPMAIMK, TMOJIYYEHHOW M3 pa3jIMYHbIX HMCTOYHHUKOB, KPUTHUYECKH aHAJIW3HpPOBATh
nojry4aeMyro MHpopMaIuio;



OOBSACHITh TPHUHIMIBI JEHCTBUS MAIIMH, NMPUOOPOB M TEXHUYECKHUX YCTPOMCTB, pa3inMyaTh YCJIOBHS UX O€30MaCHOTO HCIOJb30BaHUS B
IMOBCEAHEBHOM KU3HU;

MIPUBOUTH IIPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA,
B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

HCIIOJIh30BaTh TEOPETHYECKUE 3HAHUS MO (PU3MKE B TTOBCEIHEBHOM >KM3HU JUIsl OOeCreueHus O€30IacHOCTH MpHU OOpaIlleHuH ¢ MpudopamMu 1
TEXHUYECKUMH YCTPOMCTBAMH, JJISI COXPAHCHHUS 3I0POBbs U COOIOICHHSI HOPM KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIIEH CPe/Ie;

paboTaTh B rPYIIE C BBHIIIOJHEHHEM PA3IUYHBIX COIHATBHBIX POJICH, INIAHUPOBATH PA0OTY TPYIIIBI, PAIIMOHATILHO PacIpeleisaTh 00sI3aHHOCTH
U IUIAHUPOBATh JESATEIbHOCTh B HECTAHJAAPTHBIX CHUTYAlMSAX, aJCKBAaTHO OLICHWBATh BKJIAJ KaXXJIOr0 W3 YYaCTHUKOB TPYNIbl B pELICHUE
paccMaTpuBaeMoi TPOOIEMBI.

TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
K -
Ne n/m HaunMeHoBaHue pa3aejioB U TeM NPOrPaMMBbI DTHIECTBo Ha 08 JNEKTPOHHEIE (HpPO
Bcero Kontpoabubie  IlpakTuueckme  Bble) 00pasoBaTesibHbIE
padoThbl padoThbl pecypcebl
Paznen 1. PUSUKA U METOAbI HAYYHOI'O IIO3HAHUS ‘
11 ®duznka ¥ METOJbI HAYYHOTO MTO3HAHUS 2 buGmorexa LIOK
' https://m.edsoo.ru/7f41bf72
HUroro mo paznemy 2
Paznen 2. MEXAHUKA
bubmoteka [JOK
21 Kunevaruka ° ! https://m.edsoo.ru/7f41bf72
bubmoteka [IOK
22 flunamika ! https://m.edso0.ru/7f41bf72
bubmuorexa LIOK
2.3 3aKOHBI COXpaHEHMSI B MEXAHUKE 6 1 1 https://m.eds00.ru/7FA10F72
HUroro mo paznemy 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETHUYECKON TeOpHUU 9 1 bubmorexa TIOK
' https://m.edso00.ru/7f41bf72
bub6nmoreka IJOK
32 OCHOBbI TEPMOAHHAMHKH 10 2 https://m.edso0.ru/7f41bf72
33 ArperaTHble cOCTOsIHUS BelecTBa. Pa3zoBble 5 Bu6imoreka [IOK
' MIePEXO0IbI https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny

Pazpen 4. JIEKTPOINHAMUKA

24

bu6nmoreka IJOK
4.1 D7eKTpoCTaTHKa 10 1 https://m.eds00.ru/7f41bf72
42 [TocTostHHBIN AMeKTpUUecKuil TOK. Toku B 12 1 1 bubnunoreka [IOK
' Pa3IMYHBIX CpEIax https://m.edsoo.ru/7f41bf72
Uroro no paznerny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 4
11 KITIACC
KosaunuyecTBO 4acos -
Nen/m HaumeHoBaHUe pa3iesioB M TeM MPOrPaMMbI 1eKTPOHHEIE (UH (PO
Bcero Kourpoabubie  IlpakTuveckne  Bble) 00pasoBaTebHbIE
padoThI padoThl pecypchbl
Paznen 1. 3JIEKTPOAUHAMUKA
bubmuorexa LIOK
11 MarauTtHoe 1oJie. DIeKTPOMArHUTHAS MHTYKITUS 11 2 3 https://m.eds00.ru/7f41c97c
HUroro mo paznemy 11
Paznen 2. KOJIEBAHU S 1 BOJIHBI
bubmuorexa LIOK
21 MexaHn4ecKue U JIEKTPOMarHUTHEIE KOJIeOaHus 9 1 https://m.eds00.ru/7f41c97c
bubmuorexa LIOK
2.2 MexaHn4ecKe U JIEKTPOMArHUTHBIE BOJIHBI 5 1 https://m.eds00.ru/7f41c97c
bubmuorexa LIOK
23 Onriia 10 . 3 https://m.edsoo.ru/7f41c97c
Hroro o paznmeny 24
Paznen 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH
3.1 OCHOBEI cTIeIMaTBHOI TE€OPUH OTHOCUTEIBHOCTH 4 1 bubmorexa TOK
' https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 ‘ DJIEeMEHThI KBAHTOBOM ONTHKU 6 bubmmoreka [IOK
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bu6nmoreka IJOK
42 Crpocnne atoma 4 https://m.eds00.ru/7f41c97¢
bubmuoteka LIOK
4.3 ATOMHOE 510 ° https://m.eds00.ru/7f41c97¢
Uroro mo paznemy 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
bubmuoteka LIOK
51 DJIeMEHTHI aCTPOHOMUH U aCTPODU3UKH 7 https://m.edsoo.ru/7f41c97c
HUroro mo paznemy 7
Paznen 6. OFOBIIAIOIIEE IIOBTOPEHUE
bubmuoreka LIOK
6.1 Obo0maromee nosToperHe 4 https://m.edso0.ru/7f41c97c
HUroro mo paznemy 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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