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HNOACHUTEJIbHASA 3AITNCKA

[Iporpamma no ¢usnke 0a30BOro ypoBHS Ha ypOBHE CpeqHEro o0mero oOpa3oBaHMs pa3padoTaHa Ha OCHOBE MOJOKEHHH H
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHSI OCHOBHOI 0Opa3oBaTenbHON mporpammel, npezcrasieHHsx B @PT'OC COO, a takke ¢ yaérom
(enepanbHOI pabouel MporpaMMBbl BOCIIUTaHUSI W KOHIIETILINM TTpenofaBaHus ydeOHoro npenmera «Pusmka» B 00pa3oBaTeIbHBIX
opranmzanusix Poccuiickoit denepanun, peau3yronx OCHOBHbBIE 00pa30BaTeIbHbIE IIPOTPAMMBI.

ConeprkaHue MporpaMMBl 1o pU3KKE HApaBJIeHo Ha (JOpMHUPOBaHKE €CTECTBEHHO-HAYTHOW KapTHHBI MUpa o0ydatomuxcs 10—
11 knaccoB mpu 00y4eHHH nX QuU3NKe Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATENLHOCTHOTO noaxoxaa. [Iporpamma mo gusuke
cootBerctByeT TpeboBanusM GI'OC COO K mraHUpyeMbIM JTHYHOCTHBIM, MIPEAMETHBIM U METAIIPEAMETHBIM pe3yibTaTaM 00ydeHws,
a TaKkKe yIUTHIBAET HEOOXOAMMOCTD peajli3aiiui MEXIPEIMETHBIX CBsI3el (PU3NKH C €CTECTBEHHO-HAYYHBIMHU YI€OHBIMU MPEIMETAMHU.
B Heli onpenensrorcss OCHOBHBIE NN M3ydeHHs (DM3UKK HAa YpOBHE CpPEIHEro OOLIero oOpa3oBaHWs, IUIAHHPYEMbIE PE3YJIbTaThl
OCBOEHUS Kypca (PU3UKH: JTMYHOCTHBIE, METAIIPEAMETHBIC, TPEAMETHbIC (Ha 0a30BOM YpOBHE).

[Iporpamma no Qusnke BKIIIOYALT:

®  [UIAHMPYEMBIE PE3YJbTAThl OCBOCHHUS Kypca (PU3UKH Ha 0A30BOM ypOBHE, B TOM YHCIIE IIPEIMETHBIE PE3YJIbTATHI 10 TOJaM

0o0yueHuUS;

e conepxkaHue yueOHoro npeamera «@u3uxay» 1Mo rogamM 00ydeHus.

®dusnka kak Hayka o Hambosee OOIIMX 3aKOHAX IPUPOJBI, BBICTYNas B KauecTBE Y4eOHOro IpenMera B IIKOJE, BHOCHUT
CYIIECTBEHHBIH BKJIa]] B CUCTEMY 3HaHHH 00 okpyxaromeM mupe. LLIKombHbIH Kypc pU3HKH — cHCTEM000pa3yIoIIunii 1Sl €CTeCTBEHHO-
HAyYHBIX Y4YEOHBIX IPEIMETOB, MOCKOJBbKY (PU3MYECKHe 3aKOHBI JIS)KaT B OCHOBE IIPOLECCOB U SIBJICHHH, M3y4aeMbIX XHMUEH,
Ouonorueii, pusnueckoil reorpadueld n acrpoHoMuel. Mcnonp30BaHue W aKTHBHOE NMPUMEHEHNE (PU3MYECKUX 3HAHMH OIpeieNseT
XapakTep M pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTMU B cdepe IHEPreTHUKH, TPaHCIIOPTa, OCBOSHMS KOCMOCA, TMOJTYYEHHsS HOBBIX
MaTEpHAJIOB C 33/IaHHBIMU CBOMCTBaMH M APYrux. V3ydeHne pu3nkyu BHOCHUT OCHOBHOM BKJIaJl B (JOPMUPOBAHHE €CTECTBEHHO-HAYIHOU
KapTHUHBI MHpa o0ydJaromuxcs, B (popMHUpOBaHHWE YMEHWI MPUMEHSTh HAYYHBIA METO]| NO3HAHUS MPHU BBINOJIHEHUH UMM Y4eOHBIX
UCCIIEOBAHUH.

B ocHOBY Kypca (hU3UKH 1Sl YPOBHSI CPEAHEr0 0011ero 00pa3zoBaHus MOJIOKEH Psifl WeH, KOTOpbIe MOXKHO PaccMaTpUBaTh Kak
TMPUHIOMAIIBI €TO IMTOCTPOCHM.

Hoes yenocmnocmu. B cOOTBETCTBUH € HEll KypC ABJIAETCS IOTMYECKH 3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCeX pa3/ieioB
(U3MKH, BKITIOYAET KaK BOIPOCH! KIIACCHYECKOW, TaK U COBPEMEHHON (H3HKH.

Hoes cenepanuzayuu. B cooTBeTcTBHM € Heil Marepualn Kypca (GU3UKH 00beIUHEH BOKPYT (DPM3MUECKHX Teopuil. Bemaymum B
Kypce sBisieTcs: QopMUpOBaHKE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanusanys npearonaraeT HCIOIb30BaHUE T'yMAaHUTapHOrO MOTEHIMa a (U3MYECKOH HayKu,
OCMBICIICHHE CBA3U Pa3BUTHA (DM3HUKH C PA3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U 3KOJIOTHYECKUMHU
npoGieMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢u3Mkn npenmonaraer 3HAKOMCTBO C IIMPOKMM KPYrOM TEXHHYECKHX H
TEXHOJIOTUUECKUX MTPUIIOKEHNI U3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoes sxonozuzayuu peannsyercs MOCpPEACTBOM BBEJCHHS JJIEMEHTOB COAEPKaHMUs, MOCBSIIEHHBIX 3KOTOIMYECKUM ITpodieMam
COBPEMEHHOCTH, KOTOpBIE CBA3aHbI C Pa3BUTUEM TEXHHKH W TEXHOJOTHH, a Taike OOCYXIEHHUs INpoOJeM pallOHaJIbHOTO
MPUPOIOIIONB30BAHUS U SKOIOTHYECKON OE30IacHOCTH.

CTepXHEBBIMU 3JEMEHTaMH Kypca (U3UKH Ha YpPOBHE CpEOHEro oOmero oOpa3oBaHMs SBIIOTCS (H3HYECKHE TEOPUH
(¢opMupoBanue npeacTaBICHUN O CTPYKTYpE MOCTPOCHHUA (HH3HIECKOH TEOPHH, POIH (YHIAMEHTAJIbHBIX 3aKOHOB M MPHUHIIUIIOB B
COBPEMEHHBIX IPEICTaBJICHUAX O NMPHUPOAE, TPAHUIAX NPUMEHHMOCTH TEOPHH, U1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AeSTEIHOCTHRIN MOAX0M B Kypce (PU3UKH peann3yercst Ipexke BCero 3a CYET OpraHM3alii YKCIEPUMEHTAIBHOH
JeaTeIbHOCTH o0y4darommxcs. st 6a30Boro ypoBHA Kypca (GU3HKH — 3TO HCIOJIb30BAHIE CUCTEMbI ()POHTAIBHBIX KPAaTKOBPEMEHHBIX
SKCIEPUMEHTOB U J1a00PaTOPHBIX PabOT, KOTOPHIE B MporpamMme 1o (Hu3nke 00beTMHEHBI B OOIIHI CIIIICOK YIEHNYECKUX MPAKTHIECKUX
pabot. Brienenne B yka3aHHOM IepeyHe 1a00paTOPHBIX PaboT, MPOBOIUMBIX ISt KOHTPOIS U OLIEHKH, OCYIIIECTBISIETCS yIaCTHUKAMH
00pa30BaTENBFHOIO MPOIIECCa UCXO/IS 3 OCOOCHHOCTEH TUTaHUPOBAHMS M OCHAIICHUs KabuHeta ¢u3uku. [Ipu sTom obecnieumBaercs
OBJIaZicHHE OOYYarOLIMMHUCS YMEHHAMH IPOBOAUTH KOCBEHHBIC M3MEPEHHMs, MCCICNOBAHHS 3aBHCHMOCTEH (U3MYECKUX BENUYUH H
MIOCTAHOBKY OIIBITOB 110 IIPOBEPKE MPEITIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHUE yAESETCs PEIICHUIO PACIETHBIX M KA4eCTBEHHBIX 3a1ad. [Ipu 3ToM [uis pacuéTHBIX 3a/1ad MPUOPUTETOM
SIBIISIFOTCSL 33/1a4H C SIBHO 3aJJaHHOM (pU3NYECKON MOAENbBIO, MO3BOJIIONINE MPUMEHITh H3YUCHHBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3
OJHOTO pazjienia Kypca, Tak ¥ HHTETPUPYs 3HaHUS U3 Pa3HbIX pa3zenoB. [ KaueCTBEHHbIX 3a/1a4 IPUOPUTETOM SIBIIIOTCS 3a1aHKS Ha
00BsICHEHUE TIPOTEKaHU (PM3WIECKUX SBICHUN U MPOILECCOB B OKPYXKAIOMICH KI3HH, TPeOyromie BEI0opa (GU3HIECKOH MO ISt
CHUTYyallMH IPaKTHKO-OPHEHTHPOBAHHOT'O XapaKTepa.

B cooterctBum ¢ tpeboBarmsiMu @I'OC COO k MaTepHabHO-TEXHUYECKOMY OOECIIEUeHHI0 yaeOHOro mporiecca 0a30BbIit
YpOBEHb Kypca (pU3WKH Ha YPOBHE CpETHEro o0mero oopa3oBaHus MODKEH M3YYaThCS B YCIOBHSAX MPEIMETHOTO KaOmHeTa (pu3uku
WIN B YCIOBHSX WHTETPHPOBAHHOI'O KaOWHETa NPEIMETOB ECTECTBEHHO-HAYYHOro LuKia. B kaOuHere (M3MKH TOKHO OBITH
HeoOxonmuMoe 1abopaTopHOE 00OPYAOBAHIE TSI BRITOTHEHUS YKa3aHHBIX B POTPaMMe 1o GU3UKE YISHHIECKUX MTPAKTHIECKUX padoT
1 IEMOHCTPAIMOHHOE 000pyIOBaHNE.

JleMoHCTpanoHHOEe 000pyaoBaHHe (OPMHUPYETCS B COOTBETCTBUM C MPUHIWIOM MHHAMAIBHOW JIOCTATOYHOCTH U
obecreunBaeT MOCTAHOBKY INEPEYMCIICHHBIX B IMporpamMMe o (pu3nKe KITIOYEBBIX AEMOHCTPAIMH IUIS MCCIEAOBAHUS H3ydaeMbIX
SIBTICHUH U TTPOLIECCOB, SMIMPUIECKUX U (PyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX IPHMEHEHHUH.

JlabopaTopHoe obopymoBaHMe I YIEHHIECKHX NMPAKTUYECKHX PadoOT (GopMHUpyeTcs B BUJE TEMAaTHYECKUX KOMIUIEKTOB U
obecrieunBaeTcst B pacyére OfHOrO KOMIUIEKTa Ha JABYX OOydaromuxcs. TeMaTHueckrue KOMIUIEKTHI J1abopaTopHOro 000pyqoBaHMS
JIOJDKHBI OBITH TTOCTPOEHBI Ha KOMIDIEKCHOM HCIIOJb30BAaHWM AHAJOTOBBIX M IM(POBBIX NPHOOPOB, a TAaKXKE KOMITBIOTEPHBIX
N3MEPUTENBHBIX CHCTEM B BHJE U(POBBIX JTA00PATOPHIA.



OCHOBHBIMH LEIAMU U3y4eHUsI (DU3HKH B 00LIEM 00pa30BaHUH SIBISIFOTCS:
e  (opMHpOBaHHE HHTEPECA U CTPEMIICHHUS 00 YJAIOIIUXCS K HAYYHOMY H3Y4CHHIO IPUPO/IbL, PA3BUTHE UX HHTEIUICKTYaTbHBIX
Y TBOPYECKHX CITIOCOOHOCTEH;
e pasBUTHE IPEACTABICHHI O HAyYHOM METOIEC IO3HAHUS M (OPMHUPOBAHHE HCCICIOBATEILCKOTO OTHOLICHHS K
OKPYKAIOIIHUM SIBJICHHSIM;
e  (opMHpOBaHHE HAYyYHOrO MHPOBO33PEHHUS KaK pe3ysibTaTa M3ydeHHs OCHOB CTPOCHHS MaTephu M (HyHIaMEHTAJIbHBIX
3aKOHOB (DU3UKH;
e  (opMHpOBaHHE YMEHHUI OOBSICHSITH SBJICHHS C HCIOIb30BAaHUEM (PH3UYCCKUX 3HAHHI U HAYYHBIX JJOKA3aTEeNbCTB;
e  (opMHpOBaHHE MPEICTABICHUIA O POIH (PU3UKHU TS PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH.
JocTmkeHne 3TUX Lelell 00ecreunBaeTCsl pelicHueM CIEAYIONIMX 3a1ad B Mpoliecce M3ydeHHs Kypca (U3UKM Ha ypOBHE
CpeIHEro 00IIero o0pa3oBaHHMs:
e  MpHOOpETCHHE CHUCTEMbI 3HAHMH 00 OOUMX (HU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUAX, BKIIOYAs MEXaHHUKY,
MOJICKYIISAPHYIO (PU3HUKY, SIEKTPOAUHAMUKY, KBAHTOBYIO (DH3HUKY U SJIEMEHTHI aCTPO(GU3UKH;
e (opMHpOBaHHE YMEHHI MPUMEHATh TEOPETHYCCKHE 3HAHUS Uil OOBSCHEHUs (DH3MYECKHUX SBICHUHA B MPUPOAE W JUIS
MPUHATHS IPAKTHYECKUX PEIICHUI B MOBCSIHEBHOMN KHU3HHU;
®  OCBOCHHE CIIOCOOOB PEIICHHUS PAa3IHYHBIX 3aa4 C SBHO 3aJaHHON (U3NYECKOH MOJENbIO, 3a/ay, MOApa3yMeBarOIIHX
CaMOCTOSATENbHOE CO3/IaHIe (PU3NUECKON MOJIENH, aJeKBATHOM YCIOBHSM 3aauH;
e moHUMaHHWe (DU3MYECKUX OCHOB M MPUHIIMIIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U TEXHOJOTHUECKHX IMPOLECCOB, MX
BJIMSTHUSI HA OKPYXKAIOIILYIO CPEY;
®  OBIAJICHUEC METOJaMH CaMOCTOSITEIIBHOTO T[UIAHUPOBAHUS M TPOBEACHUS (PU3UUSCKUX OKCICPUMEHTOB, aHaiu3a |
HHTEPIpETAIN HH()OPMAIHMH, ONPEeeNICHHUs JOCTOBEPHOCTH TOIYUYECHHOTO Pe3y/bTara,;
®  CO3[aHHC YCIOBHM JUIS Pa3BUTHS YMEHUH MPOSKTHO-MCCICIOBATEBCKOM, TBOPYECKOH AeATENLHOCTH.
Ha n3yyenune ¢usuku (6a30Bbli ypOBeHb) Ha ypOBHE CpeAHEro oduiero oopaszosanus orsoaurcs 136 yacos: B 10 kiacce — 68
yacoB (2 yaca B Henelmo), B 11 kiacce — 68 vacoB (2 yaca B HEZEIo).
[Ipemnaraemslii B mporpamme o (U3UKe MepeueHb J1a00paTOPHBIX U NPAKTUYECKHX PadOT SIBJISIETCS PEKOMEHIOBAHHBIM,
YUYHTEIIb JIENIaeT BBIOOP MPOBENICHHUS 1a00OPATOPHBIX paOOT M OIBITOB C YYETOM UHMBUAYAIBHBIX OCOOEHHOCTEH 00y4atonuXcs.

COJAEPKXAHUE OBYYEHUA

10 KJIACC
Paznes 1. ®u3uKa ¥ MeTOABI HAYYHOI0 MO3HAHMSA
®dusnka — Hayka o mpupoae. HaydHble METOIbI MO3HAHUST OKPY)KaIOIIEro Mupa. Ponp SKCrepuMeHTa U TEOpHH B Mpolecce
MO3HAHMS IPUPOJBL. DKCIEPUMEHT B (DHU3HKE.
MopnenupoBanue (U3MUECKUX sBICHUH M mporieccoB. Hayunble rumore3pl. Dusnueckue 3aKOHbI M TEOPHH. | paHHUIIBI
NPUMEHUMOCTH (PM3HYECKHUX 3aKOHOB. [IpHMHINI COOTBETCTBUSL
Posb u mecto ¢uzuku B GOpMHUPOBAHUH COBPEMEHHON HAYYHOW KapTHHBI MUPA, B IIPAKTUYECKOM JEITEIbHOCTH JIIO/ICH.
Lemoncmpayuu
AHanorosble ¥ IU(POBBIE H3MEPHUTEIbHBIE TPHOOPHI, KOMIBIOTEPHBIE TATIUKH.
Paszgen 2. Mexanuka
Tema 1. Kunemamuxka
Mexanuueckoe IBHKeHHE. OTHOCUTENBHOCTh MEXaHUYeCKoro JIBIkeHus. Cuctema orcuéra. Tpaekropus.
[lepemernenue, CKOpOCThb (CPEAHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTEPUANIbHOM TOUKH, UX TIPOSKIIMU Ha OCU
cucTeMbl KoopauHat. CloKeHUE MEpPEMEIIEHUN 1 CII0KEHUE CKOPOCTEH.
PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSAMOJIHMHEHHOe ABWKeHue. ['paduku 3aBHCHMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHS,
ITyTH U TIEPEMELICHIUS] MaTEPHAIBbHON TOYKH OT BPEMEHH.
CBobonHoe maseHue. Y CKOpeHne cBOOOIHOTO MaJAeHus.
KpuBonuneiinoe nsmxenue. J{BIKeHUE MaTEPUAIBHON TOUKH IO OKPY>KHOCTH € TIOCTOSIHHOM 110 MOAYJII0 CKOPOCTBIO. YTJIOBas
CKOpOCTB, THHEeWHas ckopocTth. [lepuon u gacrora obpamenus. LleHTpocTpeMuUTENbHOE YCKOPEHNE.
TexHU4eckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHNE: CITUIOMETD, IBMKECHIE CHAPSIIOB, LIETIHBIE M PEMEHHBIE NTEPEAatH.
Lemoncmpayuu
Mopenb CUCTEMBI OTCUETA, HILTIOCTPALINSI KHHEMATHIECKUX XapaKTEPHCTHK JIBHKCHHSL.
[Ipeobpa3oBaHue IBMKEHHI C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.
[Tanenne Ten B BO3AyXe U B pa3pekKEHHOM IPOCTPAHCTBE.
HabGmonenne apmxeHus Tena, OpOIIEHHOr0 TIO/ YIIIOM K TOPH30HTY M TOPU30HTAIIBHO.
W3mepenne yckopeHHs: CBOOOTHOTO MaCHHS.
Hamnpasnenue ckopocTu py ABHKEHUH 110 OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi
W3ydyenne HepaBHOMEPHOT'O IBIXKEHHS C LIENBIO ONPEIeTIeHUS MTHOBEHHON CKOPOCTH.
HccnenoBanre COOTHOIIEHHUS MEXKTY ITyTSAMH, IPOH/ICHHBIMHU TEJIOM 3a IOCIIEJOBATENbHBIE PaBHbBIC IIPOMEXYTKH BPEMEHH MIPU
PaBHOYCKOPEHHOM ABIKEHHU C HA4aIIbHON CKOPOCTBIO, PABHOW HYIIO.
N3yuenne qBMKEHNS NIApUKA B BA3KOM KHUJIKOCTH.
W3zydyenune nBrKeHus Tena, OpOIIEHHOTO TOPU30HTAIIBHO.
Tema 2. lunamuka
IIpunuun otHocutensHocTy "anunes. IlepBolil 3akon HetoToHa. IHEpLmanbHbIe CUCTEMBI OTCUETA.



Macca tena. Cuna. Ilpunuun cynepnosuiuu cuil. Bropoit 3akon Herorona ans MatepuansHoi Touku. Tpernit 3akoH HeroToHa

JJI MaTCPpUAJIbHBIX TOYCK.

ITIOKOs.

3axoH BcemMupHoro TsroreHus. Cuna Tspkectu. [lepBast KocMudeckast CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec Tena.

Tpenwne. Bunst Tpenus (mokos, ckonbxenus, kauenusi). Cuina Tperust. Cyxoe Tpenne. Cuiia TpeHUS CKOJBKEHUS U CHJIa TPEHHS
Koa¢pduunent tpenust. Crita COnpoTHBIECHHUS NP IBIKSHUH TeJla B KUKOCTH WJIH Tas3e.

[NocTynarensHOE U BpalaTenbHOE JBIDKEHNE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CHITBI OTHOCHUTENIFHO OCH BpalieHus1. [Iinedo cuitbl. Y cnoBust paBHOBECHS TBEPIOTO Tela.

TexHUYecKHe yCTpONCTBA U MPAKTUUECKOE MPUMEHEHHE: TIOAIINITHUKY, IBIYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBrieHne nHEpUHK.

CpaBHeHuE Macc B3aUMOJICHCTBYIOIIUX TEl.

Bropoii 3akoH HeroToHa.

W3mepenue cui.

CrnoxeHue cui.

3aBHCHMOCTbH CHJIBI YIPYTOCTH OT JehopMaium.

Hesecomocts. Bec Tena mpu yckoOpeHHOM MOIBEME U MaJIEHUH.

CpaBHeHHE CUJT TPEHUS TTOKOSI, KAUEHHSI M CKOJIbKEHUSL.

YcnoBust paBHOBecHsI TBEPIOTo Tena. Byl paBHOBeCHsL.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

Wzydenue npxeHust Opycka 1o HaKIOHHOH IIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYT'OCTH, BOHHKAIOLIUX B MPY)KWHE U PE3MHOBOM 00paslie, OT UX Je(opMaluH.
HccnenoBanne ycnoBuii paBHOBECHS TBEPIOTO TeNa, MIMEIOIIETO OCh BPAILCHUSL.

Tema 3. 3axonsl coxpanenus 6 mexanuke

Hmnynbc MaTepuanbHON TOUKHM (TeNa), CUCTEMBl MaTepHANIbHBIX TOUYEK. VIMITyNIbC CHITBI M M3MEHEHHEe UMITyJIbca Tella. 3aKoH

COXpaHCHUS UMITYJIbCA. PeakTuBHOE JABHXXCHUC.

PaGora cuibl. MOLTHOCTb CHIIBL.
Kunernueckast sHeprusi MarepuaabHOU TOUKH. TeopeMa 00 N3MEHEHNH KMHETUYECKOW SHEPTUH.
[MorennmanbHast oHeprust. [loTeHnManbHas dHEPrHs yrnpyro neOpMUpPOBaHHOW NMpYKUHBL. [loTeHIManbHasi SHeprusi Tena

BOJIM3H MOBEPXHOCTH 3EMITH.

IloTeHmanbHble U HEMOTCHIMAIBbHBIC CUbl. CBS3b pa60T1>1 HETOTEHIIMAJIbHBIX CHJI C M3MEHEHHEM MEXaHHYECKOH OHEPIruu

CHCTEMBI TeJl. 3aKOH COXPAHEHUST MEXaHHUUECKOM SHEpryu.

VYnpyrue u HeyIpyrue CTOJIKHOBEHHS.

TexHuueckue ycTponcTBa U NPAKTUUECKOE IPUMEHEHHE: BOJOMET, KONEP, NPYKUHHBIA TUCTOJIET, IBUKEHUE PAKET.
Lemoncmpayuu

3aKOH COXpaHEHUS] UMITYJIbCA.

PeaxTuBHOE IBMKEHUE.

[Nepex o/ MOTEHIIMATBLHOM YHEPTHU B KHHETHYECKYIO 1 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomsi

N3zydenne abcoIr0OTHO HEYTIPYTOro yaapa ¢ IOMOIIBIO JBYX OMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ H3MEHEHNEM MEXaHWYECKON SHEPTHH Tella Ha IPHMepe PacTsDKEHHS PE3HHOBOTO XKIyTa.

Pa3nen 3. Mousieky/asipaas ¢gu3nKka ¥ TepMOAMHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUUECKOI meopuu
OCHOBHBIE TOJNOXKEHHUS MOJEKYIAPHO-KHUHETHYECKOH TEOPHH M HX OIBITHOE OOOCHOBaHME. BpOyHOBCKOE IBIKECHHE.

Juddy3us. Xapakrep ABWKEHHS W B3aUMOJCWUCTBUS YaCTHI] BellecTBa. MOJENH CTPOEHHs ra3oB, JKUIKOCTEH W TBEPABIX Tel H
00BsICHEHHE CBOMCTB BEI[eCTBA Ha OCHOBE ATHX Mozeneil. Macca u pa3mepsl monekyin. KommaectBo BemecTsa. [locrosHras ABorampo.

TemnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lkana remneparyp Llenscus.
Mopnens uneanpHOro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUECKON TEOpWH HAeanbHOro rasa. AOconmroTHas

TEMIIEpPATYpa KaKk Mepa CpeIHEN KHHETUUECKON YHEPTUH TEIJIOBOIO ABMKEHHS yacTul ra3a. lllkana temnepatyp KenbBuna. 'a30BbIe
3akoHBL. YpaBHeHue MenneneeBa—Kmamneiipona. 3akon Jlanprona. M3omporeccsl B HOSaTbHOM Ta3e C IMOCTOSHHBIM KOJHMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHNne H30MPOLIECCOB: H30TEpMa, H30X0pa, n3obdapa.

B HEll.

TexHudeckue yCcTpoicTBa U MPAKTUIECKOE IPUMEHEHNE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OmnBITHI, TOKA3BIBAOIINE JUCKPETHOE CTPOCHUE BelecTBa, (hoTorpadi MOJIEKYIT OPTaHIMYECKIX COSIMHCHHH.
OmnpITel 10 UG GY3UH KUIKOCTEH U Ta30B.

Mogens OpOYHOBCKOTO JBIKEHHS.

Mognens onbita LltepHa.

OmnBITHI, TOKA3BIBAOIIIE CYIIECTBOBAHNE MEKMOICKYISIPHOTO B3aUMOJICHCTBHSL.

Mozens, WUTFOCTPUPYIOIIAs IPUPORY JaBICHHUS ra3a Ha CTCHKH COCy/a.

OmBITHI, WUTIOCTPUPYIOIIME YPABHEHNE COCTOSHUS MI€ATBHOTO T'a3a, H30MPOIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamopHuie pabomoi

Omnpenenenne Maccsl BO3yXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPEHUH 00BbEMa KOMHATBI, IABJICHUS M TEMITEPATYPhI BO3AyXa

HccnenoBanue 3aBUCUMOCTH MEXK/TY MTapaMeTpaMu COCTOSIHHS Pa3pEKEHHOr0 rasa.
Tema 2. Ocnosbl mepmoounamuKku



TepmoanHaMuueckas cucreMa. BHyTpeHHsIsI SHEpTHsl TepMOJUHAMHYECKONW CHCTEMBI U cloco0bl e€ m3MeHenus. KonndaecTBo
TEIUIOTH U paboTa. BHYTpeHHSsI 3HEpTHs OJHOATOMHOTO MIEANbHOro rasa. Bumsl Teruronepenaun: TEIIONPOBOAHOCTh, KOHBEKIINS,
H3Iy4eHue. Y JenbHas TeII0EMKOCTh BelecTBa. KonnyecTBo TemnoTel Mpy Ternonepeaaye.

[Tonsitne 06 ammabatHoM mpouecce. [lepBrIii 3akoH TepMoaWHAMUKH. [IpuMeHeHHe NEepBOro 3aKOHa TEPMOJMHAMHKH K
n3ompouneccaM. [ pagudeckast nHTEpHpeTanust padoTHI rasa.

Bropoii 3akon TepmonuHamMuky. HeoOpaTHMOCTh MPOLIECCOB B MIPHUPOIIE.

Temnosbsle MammHsb!. [TpuHIUITE KeiicTBHS TemToBbIX MamuH. [IpeoOpa3oBaHus SHEPTHH B TEIUIOBEIX MamuHaX. Koagdunuent
TIOJIE3HOTO JielcTBHs TeruioBoi Mammebl. [lukn KapHo u ero xod3gQuIMEHT IMOJe3HOro AEHCTBUS. DKOJIOTMYECKHE IPOOIeMBbl
TEIUI03HEPTeTUKHU.

TexHHYecKHe yCTpoHcTBa M IPAKTHUECKOE INPUMEHEHHE: IBHIaTellb BHYTPEHHETO CropaHus, OBITOBOW XOJOIMIBbHUK,
KOHIUIOHEP.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH 3HEPTUH Teja IPU COBEPLIEHHH pabOTHI: BEUIET MPOOKHU U3 OYTHUIKH O] JEUCTBUEM C)KAaTOTO BO31yXa,
HarpeBaHue 3(upa B JaTYHHOH TPyOKe MyTEM TpeHUs (BUICOAEMOHCTPALIHS).

W3meHeHne BHYTpeHHEW 3HEPTHH (TEMIIEpaTyphl) Tejla Py TeIUIonepeiaye.

OmnebIT N0 aMabaTHOMY PacHIMPEHHIO BO31yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoit TypOUHBI, ABUTaTeNs] BHYTPEHHETO CrOpaHHs, PEaKTUBHOTO JBUTATEs.

Yuenuuecxuii sxcnepumenm, nabopamopnvie pabomul

W3mepeHue yneinbHOH TET0EMKOCTH.

Tema 3. Azpezammnvie cocmosanus eeuiecmea. Dazoevie nepexoovl

[TapooOpazoBanue u kKoHneHcalws. Mcnapenue u kurneHue. AOCOTIOTHAsI M OTHOCHUTENbHAS BIaYKHOCTh BO3yXa. HachieHHsbIi
nap. YaenbHas TeIioTa napooopa3oBaHusl. 3aBUCHMOCTh TEMIIEPATYPhl KATIEHHS OT TaBJICHHSI.

Teépmoe Teno. Kpucrammmyeckue u amopdHbIe Teaa. AHU30TPOMHS CBOMCTB KpucTaiioB. JXKunkue kpuctamibl. COBpEeMEHHBIC
Marepuaisl. [InaBiaenue u KpucTaum3anys. Y AenbHas Teriora miaBiaeHus. CyomuMarus.

YpaBHEHHE TEIIOBOro OanaHca.

TexHuueckue ycTpoONCTBa U NMPAKTUYECKOE INPUMEHEHUE: TUIPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IOIY4YEHUS
COBPEMECHHBIX MaTE€pUAIOB, B TOM YHCJIIC HAHOMATECpHalioB, 1 HAHOTECXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MAPOB.

Kunenune Ipy MTOHMKECHHOM JIaBJICHUH.

Croco0bl n3MepeHHs BIaKHOCTH.

Habnronenue HarpeBaHust ¥ IUIaBJICHUS KPUCTAJUIMYECKOTO BEILIECTBA.

JeMoHCTpanus KpucTauloB.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

M3mepeHne OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa.

Paznen 4. diaekTpoauHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzanys Tel. ONeKTpudyeckuil 3apsa. JlBa Buma dIEKTPUYECKHX 3apsinoB. IIpOBOIHUKH, HOUAJIEKTPUKH U
MIOJTYTIPOBOJHUKH. 3aKOH COXPaHEHMs DJIEKTPHUECKOTr0 3apsia.

BiaumopeiictBue 3apsmoB. 3akoH Kymona. ToueuHBI 3IEKTpHUYSCKHH 3apsia. Diekrpuueckoe moine. Hampspk€HHOCTH
IEKTPUUECKOTr0 NoJs. [IpHHIMIT Cynepno3uiuy IeKTpHUecKuX nonel. JInHuK HanpsKEHHOCTH 3JIEKTPUYECKOTO TOIs.

PaGora cun snextpocrarnueckoro mons. [loreHuman. Pa3Hocth moreHnuanoB. [IpOBOMHMKM U ITHAIEKTPUKH B
JIEKTPOCTATHYECKOM I0JIe. JuaneKkTpudeckast IPOHUIIAEMOCTb.

OnexrpoémkocTs. KoHIeHcaTop. DIeKTPOEMKOCTE INTOCKOT0 KOHACHCATOPA. DHEPTHA 3apsHKEHHOT0 KOHISHCATOpa.

TexHudeckue yCTpoiicTBa U IPAaKTHUECKOE IPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETp, 3JIEKTpOCTaTHUeCKas 3alluTa,
3a3eMJICHHE IIEKTPOTPHOOPOB, KOHAEHCATOP, KOMUPOBAIBHEIHN anmapart, CTpyHHBIA TIPHUHTEP.

Lemoncmpayuu

VYeTpoiCcTBO M IPUHLIKIT ACHCTBUSA 3IEKTPOMETPA.

BszaumoneiicTBue Ha3IEKTPU30BAaHHBIX TEI.

DJIEeKTpUYECKOe MOJI€ 3aPsUKEHHBIX TEIl.

IIpoBOIHUKY B 3JIEKTPOCTATHIECKOM MOJIE.

DneKkTpocTaTHdecKast 3aIlnTa.

JIM3IIEKTPUKY B IIEKTPOCTATUIECKOM TIOJIE.

3aBHCHMOCTb 3JIEKTPOEMKOCTH INIOCKOT0 KOH/ICHCATOpA OT IUIOMAAN TUIACTHH, PACCTOSIHUS MEXy HUMHU U TU3JIEKTPUIECKON
MIPOHUIIAEMOCTH.

OHeprust 3apsHKEHHOT0 KOH/IGHCATOpa.

Yuenuuecxuii sxcnepumenm, nabopamopHule pabomoi

M3mepenue 351eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannstit 2n1exmpuyeckuii moxk. Toxku e paznuunsix cpeoax

DJIeKTpUYECKH TOK. Y CIIOBHUS CYIIECTBOBAHMS 3JIEKTPUIecKoro Toka. Mcrounnku Toka. Cua Toka. [TocTOsTHHBIH TOK.

Hamnpspxenne. 3akon OMa 17151 yqacTKa Leny.

DJIeKTpUYECKOe CONPOTUBIICHHE. YAENbHOE CONpPOTHBIEHHE BemiecTBa. llocienoBaTenbHoe, MapaieIbHOE, CMELIaHHOE
COEIMHEHUE ITPOBOHUKOB.

Pa6ora sanexkrprnueckoro Toka. 3akoH Jxoynsi—JIena. MOIHOCTB 3JIEKTPUIECKOr0 TOKA.

DJeKTpOABIDKYIIAS CHJIa M BHYTPEHHEE CONPOTHBIIEHNE HCTOYHUKA TOKa. 3akoH OMa JuTs TOTHOHN (3aMKHYTOH) JIEKTPHYECKOM
nenu. KopoTkoe 3aMbIkaHUE.



DJNeKTpoHHasT TMPOBOJUMOCTh TBEPABIX METAUIOB. 3aBHCHMOCTh  CONPOTHBIICHHS METAJIOB OT  TEMIIEpaTypHl.
CBepXIpOBOAUMOCTb.

OnexTpudeckuil Tok B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[onmynpoBoguuku. CoOcTBeHHass ¥ IpPUMECHas IPOBOAMMOCTH  TONyNMpoBoAHMKOB. CBoiicTBa  p-N-mepexona.
[MomynpoBoaHUKOBEBIE IPHOOPHI.

DIEKTPUIECKUH TOK B paCTBOPAxX M pacIuiaBax AJIEKTPOIUTOB. DJIEKTPOIUTHUECKAS AUCCOIUAIINS. DIISKTPOIIU3.

OJneKTpudecKuil TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monuus. [1na3ma.

TexHu4yeckue ycTpoiicTBa ¥ IPAKTUYECKOE NPUMEHEHHE: aMIlepMeTp, BOJBTMETP, peocTaT, WCTOYHHKH TOKa,
AJIEKTPOHArpeBaTeIbHBIE IPUOOPHI, HIEKTPOOCBETUTEIbHBIE IPHOOPHI, TEPMOMETP CONPOTHBIICHHS, BAKYYMHBIH JHOJI, TEPMUCTOPHI 1
(oTOpE3NCTOPHI, MOTYIPOBOIHUKOBBIH MO, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITBI TOKA U HANPSDKEHMSI.

3aBHCHMOCTH COIPOTUBIICHHS IIMIMHAPHYECKUX POBOTHUKOB OT JUTUHBI, TUIOMIAAN TIOTIEPEYHOT0 CEUCHUS U MaTepuala.

CMeraHHOe cOoeJMHEHNE TIPOBOHUKOB.

[IpssiMoe m3MepeHue BIIEKTPOABIKYIIEH chibl. KOpoTKoe 3aMbIKaHWE TaJIbBAHWYECKOTO 3JIEMEHTa M OLEHKa BHYTPEHHEro
COIPOTHBIICHHSI.

3aBHCHMOCTH CONPOTUBIICHHSI METAIIJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTH 3JEKTPOIUTOB.

HckpoBoii pa3psan v MpOBOAMMOCTE BO3AYXa.

OmHOCTOPOHHSISI MPOBOJUMOCTH JIMOA.

Yuenuuecxuii sxcnepumenm, nabopamopnvie pabomul

N3yueHne cMemaHHOIO COEIMHEHNS PE3UCTOPOB.

W3mepenne 31eKTpogBIK YIS CHITbI HICTOYHUKA TOKA U €70 BHYTPEHHETO COMPOTHBIICHUSL.

Habnronenvue amekTponusa.

MexnpeaMeTHbIE CBSI3H

N3ydenue kypca ¢pusrku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISIETCS € YUETOM COJEPIKATEINbHBIX MEXIPEIMETHBIX CBsI3EH
C KypcamMH MaTeMaTHKH, OUOJIIOTHH, XUMHH, reorpadiu U TEXHOIOTHH.

Meoicnpeomemmnvie nowsimusi, CBSI3aHHbIE C M3Y4EHHEM METOJOB HAYYHOTO TMO3HAHMS: SIBJIICHWE, HAYYHBIH (akT, rumoresa,
¢u3nueckas BeIMYMHA, 3aKOH, TEOPUsl, HAOIIOJICHUE, DKCIIEPUMEHT, MOZICIMPOBAHUE, MOJIEIb, H3MEPEHHE.

Mamemamuka: pelmieHUe CUCTEMbl ypaBHEHMH, JHHeWHas (QyHKUus, napa0oia, rumepOona, MX TrpaQuKd M CBOICTBa,
TPUTOHOMETpHYECKHE (QYHKINH: CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPHI U HX
MPOEKILUH Ha OCH KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonoeus: MexaHuueckoe IBIKEHHME B JKMBOM npupone, auddysus, ocMoc, TEmI000MEH >HMBBIX OPraHH3MOB (BHABI
TeIIonepeiauy, TEMIOBOE PABHOBECHE), SIIEKTPUUECKHE SIBJICHUS B )KHUBOH IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOESHHUE aTOMOB M MOJIEKYJI, MOJIb BEILLIECTBA, MOJIIPHAsI Macca, TEIUIOBbIE CBOMCTBA
TBEPIBIX TEI, KUAKOCTEH U ra3oB, JIEKTPUUECKHUE CBOMCTBA METAJIIOB, SIEKTPOIUTHYECKAs IUCCOLMALINS, TallbBAHUKA.

Teoepaghusi: BIaKHOCTb BO3]lyXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozusa: mpeoOpa3oBaHUE [BIKCHUH C HCIOIb30BAHHMEM MEXAHU3MOB, YYET TPEHHs B TEXHHKE, MOALIMITHUKY,
UCTIONIb30BAaHNE 3aKOHA COXPAaHEHUs UMITyJbca B TEXHUKE (pakeTa, BOJOMET M ApYTHUe), JBUraTellb BHYTPEHHETO CrOpaHMs, apoBas
TypOuHa, OBITOBOI XONOAMIFHUK, KOHJUIIMOHEP, TEXHOJIOTUH MOIYYECHHSI COBPEMEHHBIX MAaTEpPHAJIOB, B TOM YHCIIe HAHOMATepUaJoB,
U HAHOTEXHOJOTHH, 3JIEKTPOCTaTHYEeCKas  3allliTa, 3a3eMJICHHE  3JIEKTPONPHUOOpOB, KCEPOKC, CTPYHWHBIH  IpPHUHTEp,
3IIEKTPOHArpeBaTeNbHbIE MPUOOPEI, 3JIEKTPOOCBETHTEIbHBIE IPHOOPHI, raJbBaHHUKA.

11 KJIACC
Pa3nen 4. DiekTponMHaMuKa

Tema 3. Maznummnoe none. In1eKmpomMazHumHaA UHOYKYUA

[TocTosiHHBIE MarHuTHL. B3anMozaelicTBuE NOCTOSIHHBIX MarHUTOB. MaruutHoe nosie. Bekrop MarHuTHoi nHAyKuuM. [IpuHimn
CYHEpPIO3ULMY MarHUTHBIX NONEN. JIMHMY MarHuTHONM MHAYKUMU. KapTuHa nMHANH MarHUTHON MHAYKLMU 110JI1 HOCTOSIHHBIX MAarHUTOB.

MarsauTHOE ToJie MPOBOJHUKA ¢ TOKOM. KapThHa NWHWI WHAYKIIMH MAarHUTHOTO IOJS UIMHHOTO IPSMOrO MPOBOAHHWKA U
3aMKHYTOT'O KOJBIIEBOTO MIPOBOJHIKA, KATYIIKK ¢ TOKOM. OmbiT Dpcrena. BzanmozelicTBie TPOBOTHIKOB C TOKOM.

Cmra Ammiepa, e€ MOAYNb M HAaIlpaBJICHHE.

Cua Jlopenna, e€ Moxynp U HalnpapieHre. JBIDKeHne 3apsHKeHHON YacTUIIR B OAHOPOJHOM MarHUTHOM moje. Pabora cuier
Jlopenua.

SIBneHue AIEKTPOMArHUTHOW WHAYKIMA. [I0TOK BEeKTOpa MarHUTHOW MHIYKIHMU. DJIEKTPOABIDKYINAS CHIIA MHIYKINU. 3aKOH
3JeKTpoMarHuTHol unaykuu dapazes.

BuxpeBoe siekTpmueckoe IMmojie. DNEKTPOABIKYIIAS CWIa HWHAYKIMH B TPOBOJHWKE, IBIDKYIIEMCS ITOCTYNATENHFHO B
OIHOPOIHOM MAarHUTHOM TIOJIE.

IIpaBuno Jlenua.

NHayKTHBHOCTD. SIBIIEHHE CAMOMHIYKINU. DIEKTPOABIKYIIAS CHJIA CAMOMHIYKIINH.

DHeprust MArHUTHOT'O TIOJISL KATYIITKH C TOKOM.

DNEeKTPOMAarHUTHOE TIOJTE.

TexHuueckue ycTpoOWCTBa M MPAKTUYECKOE MPUMEHEHHE: IMOCTOSHHBIE MAarHuThl, AJIEKTPOMATHUTBHI, 3JEKTPOJBUraTENb,
YCKOPHTENH 3JEMEHTAPHBIX YaCTUL, UHAYKLMOHHAS M€Yb.

Lemoncmpayuu

OmnpIT DpcTena.

OTKIIOHEHHUE JIEKTPOHHOT'O ITyYKa MAarHUTHBIM TIOJIEM.



JIMHUM MHIYKIMH MAarHUTHOT'O TTOJIA.

BzanmopeiicTBue AByX MpOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cubl JIopeHIIa Ha HOHBI AIEKTPOIIUTA.

SIBrieHnE SIEKTPOMArHUTHON MHAYKIIHH.

IIpasuio Jlenna.

3aBHCHMOCTD AJIEKTPOBIKYIIEH CHIIBI HHAYKIMN OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO TTIOTOKA.

SIBrIeHrEe CaMOMHIYKITHH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydyeHnne MarHUTHOTO OIS KATYIIKK C TOKOM.

HccnenoBanue aelicTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBISHUS JIEKTPOMarHUTHOW MHAYKIIHH.

Paznen 5. KoneGanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMazZHUMHble KONEOAHUA

KonebarenpHas cuctema. CBoOOIHBIE MexaHHYecKue Konebanus. ['apmonmueckne konebanus. [lepuosn, yactora, aMILIUTYyAa U
(aza xonedanuii. [IpyxuHHBIN MassTHUK. MaTeMaTHYEeCKUil MasiTHUK. Y paBHEHHE TApPMOHUUECKHX KojieOanuii. [IpeBpaienue snepruu
IIPY TAPMOHHYECKUX KOJIeOaHUsIX.

KonebarenbHblit KOHTYp. CBOOOAHBIE JIEKTPOMArHUTHBIE KOJIEOaHHS B HIeaTbHOM KoJieOaTeIbHOM KOHTYpe. AHAJIOTUS MeXY
MEXaHMYECKHUMU U DJIEKTPOMarHUTHBIMU Konebanussmu. dopmyna TomcoHa. 3aKOoH COXpaHEHHUs SHEPTHHU B HIEAITBHOM KoJie0aTenbHOM
KOHTYpeE.

[IpencraBnenne o 3aTyxarommx KoieOaHUsAX. BbIHYKIeHHble MexaHH4eckue KosieOaHus. Pe3onanc. BeiHykIeHHbIC
AJIEKTPOMArHUTHBIE KOJICOaHMSI.

Ilepemennsiii Tok. CHHYCOUIANBHBINA NEpeMEHHBI TOK. MOIIHOCTh MEPEMEHHOro TOKa. AMIUTUTYIHOE M JeHCTBYroIlee
3HAYCHUEC CUJIbI TOKa U HAIIPSKCHUA.

Tpanchopmarop. IlpousBonacrtBo, mnepenada M MOTPEOJICHUE HIEKTPUUECKOW DHEPTUU. ODKOJIOTMYECKUE PHUCKH IpU
MPOU3BOACTBE AIEKTpOo3HEeprun. KynbTypa HCHonb30BaHus 3JEKTPOIHEPTUHN B TIOBCETHEBHOM JKU3HU.

TexHuueckue yCTpONCTBA M MPAKTHYECKOE MPHUMEHEHHE: JJIEKTPUYECKUH 3BOHOK, I'€HEpaTop MEpEeMEHHOro TOKa, JMHUH
JJIeKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue nmapamerpoB KojieOaTenbHON CUCTEMbI (MIPYKUHHBIA WM MaTEMaTHYeCKUN MasTHHK).

HaGuntofenue 3aTyxaromux KoneOaHuid.

HccnenoBanne CBOWCTB BBIHYXK/ICHHBIX KOJIEOaHHH.

HabGmionenue pesonanca.

CB0OOIHBIE 3JIEKTPOMATHUTHBIC KOJIEOAHUSI.

OcunmtorpaMMsl (3aBUCHMOCTH CHJIBI TOKA U HAIIPSDKEHUS OT BPEMEHH) IS AJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc npy mocnenoBaTeIbHOM COEAMHEHNH PE3UCTOPA, KaTYIIKU MHAYKTHBHOCTH U KOHJIEHCATOpa.

Mopenb TMHUN 3JIEKTPONEpeaayH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomsi

HccnenoBanne 3aBUCUMOCTH MIEPHO/IA MaJIbIX KOIeOaHUM Ipy3a Ha HUTH OT JUTMHBI HUTH U Macchl Ipysa.

HccnenoBanne nepeMEHHOT0 TOKa B IIEMH U3 TIOCIE0BATENbHO COEIMHEHHBIX KOHAEHCATOPa, KaTyIIKH U PE3UCTOpa.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUMHbIE GOIHbI

MexaHuueckue BOJHBI, yclIoBus pacrnpoctpaneHus. Ilepuon. CkopocTs pachpocTpaHeHHs W JIMHA BoiHBL [lomepeunsie u
MPOROJIbHBIE BONHEL MHTephepeHnns n Tudpakiys MEXaHHIeCKUX BOJIH.

3Byk. Cxopocth 3ByKa. [ pomMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

ONeKTpOMarHUTHBIE BOJHBI. Y CJIOBHS W3IYYEHHUS AJIEKTPOMArHUTHBIX BONH. B3amMHuas opuenTanus BektopoB E, B, V B
SNIEKTPOMarHuTHOH BoiHEe. CBOICTBa 2JIEKTPOMArHUTHBIX BOJNH: OTPaKeHHE, NPeJIOMJICHHe, IOIApH3aus, AU(paxmus,
uaTepdepernus. CKOpOCTh 3IEKTPOMATHUTHBIX BOJH.

[Ikana 37eKTPOMarHUTHBIX BOJH. [IpiMeHeHne 3IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IprHOMTBI paguoCBsI3H U TeNEeBUACHUS. Pagronokarms.

DJIEKTPOMAarHUTHOE 3arpA3HEHNE OKPYKAIOLIEH CPE/Ibl.

TexHu4eckue yCcTpOWCTBAa M MPAKTHYECKOE NPUMEHEHHE: MY3BIKJIbHBIE WHCTPYMEHTBI, YIbTPa3BYKOBas IWArHOCTHKA B
TEXHUKE U MEIUIUHE, pajap, paIuonpuéMHNK, TEJICBH30p, aHTeHHa, TenedoH, CBY-neus.

Lemoncmpayuu

OOpa3oBaHne n pacrpocTpaHEHHE MONEPEYHbIX M MPOJOIBHBIX BOIH.

KoneoGumomieecst Teno Kak HCTOYHHUK 3BYKa.

HaGumonenue otpaxxeHus U MPETOMIICHNS] MEXaHIMYECKUX BOJH.

Habnronenue naTepdepeHny u Aupakiud MEXaHIYECKIX BOJH.

3BYKOBOW pe30HaHC.

HabnromeHue cBA31 TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYION U 9acTOTON KOJIeOaHMA.

HccnenoBanne cBOWCTB JIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHHE, NTPETOMIICHIE, OJsIpr3alys, Audpakiys, nHTepdepeHnns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsaMonuHeliHOe pacIpocTpaHEHUE cBeTa B OAHOPOAHOU cpene. JIyd cBera. ToueuHbIl HCTOUHHUK
cBeTa.

OtpakeHue cBeTa. 3aKOHBI OTpaKEHUsI cBeTa. [locTpoeHne n300paskeHui B TUIOCKOM 3epKaJle.

[Ipenomienue cBera. 3aKOHBI TPETOMIICHUS CBETA. AOGCOIIOTHBIN IMOKa3aTens npejaomiieHus. [lonHoe BHyTpeHHEee OTpakeHHe.
[IpenenbHBIN yroi MoTHOTO BHYTPEHHET O OTPaXKEHHS.



Hucnepcus cBera. CiioxkHbIH cocTaB Oenoro cera. L[er.

Cobuparomiue u paccenBaronye JUH3EL. ToHKas auH3a. DOKyCHOE pacCTOsIHHE U ONTHYECKas CHila TOHKOM JIMH3EI. [locTpoenue
n300pakeHNH B COOMPAIONINX U PACCEMBAIONINX JIHH3aX. POpMyia TOHKOH JTMH3EL. Y BEIMYEHUE, 1aBaeMOe JIMH30MH.

[penensl NPUMEHNMOCTH T€OMETPUIECKON ONTHKH.

BonHoBas ontuka. HTepdepennust cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS HAOIIONEHNS! MAKCUMYMOB 1 MHHHMYMOB B
nHTep(EpEeHINOHHON KapTHHE OT BYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHHKOB.

Hudpaxkoust  cera. [dudpakuuonHas pemérka. YciaoBue HaONIONEHUS TIIABHBIX MAaKCHMyMOB TIIpH  TaJICHUHU
MOHOXPOMaTHYECKOT'0 CBETa Ha MU(PAKINOHHYIO PEHIETKY.

[Nonspuzanus ceera.

TexHU4eckue yCTpOHCTBA M MPAKTHYECKOE NMPUMEHEHHE: OYKH, JIymna, (hoToammapaT, IPOSKIMOHHBIA anmapaTt, MHKPOCKOII,
TEJIECKOII, BOJIOKOHHAS ONITHKA, TU(PPAKIMOHHAS PELIETKA, MOJISIPOHI.

Jlemoncmpayuu

[pssmonuHeliHoe paciipocTpaHeHue, OTpakKEHHE U IpesloMiIeHue cBeta. OnTuiecKre Npruoopsl.

[TonHoe BHyTpeHHEE OTpaxkeHHe. Mo/eb CBETOBOAA.

HccnenoBanne cBOWCTB N300pakeHHH B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOTa.

Habnronenue naTepdepeHIim CBera.

Habnronenue mudpakiuu cera.

HaGmonenue aucnepcuu cBera.

[Nonyuenwue crieKTpa ¢ TOMOIIBIO TPU3MBIL.

[Nonyuenue criekTpa ¢ mOMoNbI0 TU(HPAKIUOHHON PEHIETKH.

HaGmonenue nonsipusanyy cBera.

Yuenuuecxuii sxcnepumenm, nabopamopuvie pabomul

H3mepeHue nokasatesi MPeoMIICHUsI CTEKJIA.

HccnenoBanue CBOWCTB N300pakeHUH B JIMH3aX.

HaOnronenue aucrepcuu cBera.

Pa3znen 6. OcHOBBI crienMaILHON TEOPUH OTHOCUTEIbHOCTH

rpaHI/IHbI NPpUMEHUMOCTHU KJIACCUYECKOM MEXaHMKH. HOCTyHaTbI Cl'IeLIPIaJ'[]:-HOﬁ TCOpPHUU OTHOCUTECJIIBHOCTHU: MHBAPUAHTHOCTH
MOJYJISl CKOPOCTH CBETa B BaKyyMe, PUHIIMI OTHOCUTEIBHOCTH DHHINTEHHA.

OTHOCHUTENBEHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIeHUEe BPEMEHN U COKPAIICHHUE JJTHHBIL.

OHeprust ¥ UMITYJIbC PESITUBUCTCKON YaCTHULIBI.

CBs3b MaccChl ¢ 3HEPTrUeH U UMITYJILCOM PENATUBUCTCKON YaCTUIIBI. DHEPIUs IOKOsL.

Paznen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmul KEAHM OGO ONMUKU

®otonbl. ®opmyna [Inanka cBs3u d3HEprun QOTOHA C €ro YaCTOTOW. DHEPrus U UMIYIbC (OTOHA.

OtkpoiTe u uccienobanue Goroddgexra. Onpithl A. I'. CroneroBa. 3akonsl ¢orodddekra. YpaBHeHne DWHIITEHHA ISt
¢doroaddexra. «Kpacnas rpanuna» gorodrddekra.

Hagsnenne ceera. Onbrtel 1. H. JleGenera.

XUMHUYECKOE AECUCTBHUE CBETA.

TexHHUYECKHE YCTPOUCTBA M IPAKTHYECKOE IPUMEHEHHe: (POTO3IeMEHT, (POTONATIHK, COTHEUHas OaTapes, CBETONUO.

Lemoncmpayuu

®doto3¢ ekt Ha yCTaHOBKE C IIMHKOBOM TJIACTHHOM.

HUccnenoBanue 3akoHOB BHeIIHEro ¢poTodddekra.

Cseronuon.

Conneunast 6Garapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesiHuto o -uactuil. [Imaneraphas mozens aroma. [locrynater bopa.
Wznyuenne u mornomieHue (GOTOHOB MPH MEPEXojie aToMa C OJHOrO YPOBHS SHepruu Ha japyrou. Bujsl criektpoB. CriekTp ypoBHEi
SHEPTHH aTOMa BOJOPOJa.

Bomnnosble cBolicTBa yactuil. Bonuel ne bpoiinst. KopnycKyasipHO-BOJTHOBOW Jyaau3M.

CroHTaHHOE U BBIHYKACHHOE M3ITYUCHHE.

TexHudeckue yCTpOWCTBA M TPAKTHUECKOE NPUMEHEHHE: CHEeKTPAIbHBIA aHamu3 (CIEKTPOCKOM), Jia3ep, KBAHTOBHIM
KOMITBIOTED.

Lemoncmpayuu

Mogens ombita Pesepdopaa.

Omnpenernenue JTMHBI BOJTHBI Ja3epa.

HabnroneHne nTMHENYATHIX CIIEKTPOB M3ITYICHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

HaOGmonenue nmuHevaToro crekTpa.

Tema 3. Amommnoe adpo

OKCHEPUMEHTHI, JTOKA3bIBAIONINE CIOKHOCTh CTpoeHHs sapa. OTkpeiTHe paamoakTHBHOCTH. OmnbiThl Pesepdoprma mo
OIIPEZIETICHUIO COCTaBa PaJMOaKTUBHOrO m3mydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3iaydeHus. BiusHue paauoakTUBHOCTH Ha
KHBbIE OPTaHU3MBI.

OtkpbeITHE TIPOTOHA M HeHTpoHa. HyknmonHas mozmens simpa ['elizenOepra—lBanenko. 3apsin siapa. MaccoBoe YMCIoO sijipa.
N3otonsL.



Anbda-pacrian. DIeKTpOHHBIN ¥ MO3UTPOHHBINH OeTa-pacnal. ['amma-usnydenue. 3aKoH paJiMOaKTHBHOTO pacia/ia.

DHeprus cBS3M HYKJIOHOB B siipe. SlnepHble cuitbl. JledekT Macchl sapa.

SAnepubie peakuuu. [leneHue u CUHTE3 sep.

Snepusrii peaktop. TepmosinepHslii cunTe3. [IpoOiieMbl M TEPCHEKTUBHI SACPHOH IHEPTeTHKH. DKOJOTHYECKHE aCHEKTHI
SIIEPHON PHEPTreTUKH.

OnemeHTapHble YacTHIbL. OTKPHITHE O3UTPOHA.

Merto/p! HAOIONEHNS ¥ PETHCTPALNH HJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaNbHbIE B3auMOoAeHCTBIS. ENMHCTBO hr3HdecKoi KapTHHBI MUpa.

TexHHYeCKHe yCTPONCTBA U MPAKTUUECKOE MPUMEHEHUE: T03UMETp, kKamepa Buibcona, sinepHblii peakTop, aroMHast 6om0a.

Jlemoncmpayuu

CuéT4yrK HOHM3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanne TpekoB yacTHIl (110 TOTOBBIM (hoTorpadusm).

Pazgen 8. DiieMeHTHI ACTPOHOMUHM M ACTPOGU3NKH

Orarsl pa3BUTUS acTpoHOMUM. [IpHuKIagHOE M MUPOBO33pEHUYECKOE 3HAUEHNE aCTPOHOMHUH.

Bup 3Bé3nHoro HeOa. Co3Besnus, sipKue 3BE3/Ibl, IUIAHETHI, HX BUANMOE JIBIKCHUE.

ConHeuHas cuctema.

Connne. ConmHeuHast akTUBHOCTh. McTounnk sHeprun ComnHua u 3BE37. 3BE3/BI, UX OCHOBHBIE XapaKTepUCTUKH. /luarpamma
«CIIEKTPaJIbHBIN KI1acC — CBETUMOCTEY. 3BE3/bI TTIABHOM MOCIE10BAaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY ISl 3BE31 TJ1aBHOM
nocjenoBaTeNbHOCTH. BHyTpeHHee cTpoeHue 38€31. CoBpeMeHHbIE MIPECTAaBICHUS O MPOUCX OKJICHUH U 3BotoiMK ConHIa U 3BE3 1.
DTaImbl KU3HU 3BE3.

Mneunsiif ITyte — Hama INanaxtuxa. Ilonoxxkenne u nBmwxenue ConHua B 'amaktuke. Tumsl ramaktuk. Paguoramaktuku u
KBa3apbl. YEpHBIE ABIPHI B AApax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3axon Xa0O6na. Pas0Oeranme ramaktik. Teopus Bombiioro B3pbeiBa. PenmkroBoe
U3JTydeHHeE.

MacmrabHas ctpykTypa Beenennoi. MeraranakTuka.

Hepeménnpie mpodieMbl aCTPOHOMHH.

Yuenuuecxue nabmooenus

HaGmoneHnss HEBOOPY)KEHHBIM TJIa30M C HCIIOJIb30BAaHMEM KOMIIBIOTEPHBIX NPHIOKEHHH IS ONpENeSIeHUs MOJI0KEeHUs
HEeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/uss CeBepHOTo MONYIApUs U SIPKUE 3BE3/IBI.

Ha6monenust B Teneckorn Jlynsl, mnaner, Mueutnoro I[Tyru.

O06o0maroniee NOBTOpeHHE

Posb ¢pu3MKK 1 aCTPOHOMHHU B IKOHOMHYECKOM, TEXHOJIOTHYECKOM, COLIMAIILHOM U ATHYECKOU cepax NesTeIbHOCTH YeloBeKa,
poilb U MecTO (M3MKM M AaCTPOHOMHH B COBPEMEHHOH HAy4yHOIl KapTHHE MHpa, poiib (GU3MYEecKOd Teopuu B (HOPMHUPOBAHUH
HpeCcTaBlIeHUH 0 GU3MYECKOH KapTHHE MUPa, MECTO (PM3MYECKOH KapTUHBI MUpPA B OOILEM Psy COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
NIPEACTABIEHUN O IPUPOLE.

MesknpeaMeTHbIe CBSI3H

W3yuaenne kypca Gpusuxu 6a30Boro ypoBHs B 11 Kitacce oCyIecTBIsETCS C yIETOM COASPIKATENBHBIX MEKIPEIMETHBIX CBSI3eH
¢ KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHUH, reorpaduu 1 TEXHOIOTHH.

Medicnpeomemnvie nouamus, CBA3aHHBIE C W3Y4EHHEM METOJOB HAYYHOrO IO3HAHMS: SBJICHHE, HAy4HBIH (hakT, THIOTE3a,
¢u3nUeckas BeINYMHA, 3aKOH, TEOPHs, HaOII0EHHE, SKCIIEPHIMEHT, MOASITMPOBAHIE, MOAEIE, U3MEPEHHE.

Mamemamuxa: pelieHHe CHUCTEMBI YPaBHEHHH, TPUTOHOMETpHYecKHe (YHKIWH: CHHYC, KOCHHYC, TaHTEHC, KOTaHI'€HC,
OCHOBHOE TPHUI'OHOMETPHUYECKOE TOXKAECTBO, BEKTOPbl M HMX INPOEKLIUH Ha OCH KOOPAWHAT, CIOKEHHE BEKTOPOB, NPOM3BOJIHBIE
9JIEMEHTAPHBIX (QYHKLUH, IPU3HAKK TOAOO0HS TPEYTOILHUKOB, ONPEASNICHNE IIOIAIH INIOCKUX GUryp 1 00bEMa Ted.

buonozua: snekTpudeckue sBICHUS B )KHUBOU MPUPOJIE, KoJleOaTeIbHbIE IBIXKECHHUS B KUBOW MPUPOJE, ONTHUECKUE SIBJICHUS B
KHMBOW TIPUPOJIE, NEHCTBUE PaHaINN HA )KUBBIE OPTaHM3MBIL.

Xumua: cTpoeHHE aTOMOB U MOJIEKYII, KPUCTAJUTMIECKast CTPYKTYpa TBEPIBIX TEJ, MEXaHU3MBbI 00Pa30BaHMS KPUCTAITHIECKOM
PEETKY, CIIEKTPaJIbHBIN aHAIN3.

leocpaghusi: MarHUTHBIE TOMIOCA 3€MJIM, 3aJI©KH MArHUTHBIX Dy, (OTOCHEMKA 3EMHOH IOBEPXHOCTH, NpelcKa3aHUe
3EMJIETPSICEHU .

Texnonozua: TUHWUM 3JIEKTpPOIIEpEeNad, TE€HEpPAaTop IEPEMEHHOTO TOKA, 3JIEKTPOJABHUraTeNlb, MHAYKIMOHHAs Iedb, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieus, MpOeKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA, COTHEYHAS OaTapes..

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3NKE HA YPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUS
OcBoenne yaeOHOTO peameTa «Pu3nkay Ha YpOBHE CpeHEro oomiero oopa3osanus (6a30BBIN YPOBEHB) JOKHO 00CCIICYHUTh
JIOCTHKEHHE CIIEAYIOUINX TMIHOCTHBIX, METAITPEAMETHBIX 1 MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.
JIMYHOCTHBIE PE3YJIbTATbBI
JImgHOCTHBIE pPE3yabTaThl OCBOCHMS ydeOHOro mpeamera «®Pu3MKa» MODKHBI OTpakaTb TOTOBHOCTh M CIIOCOOHOCTH
00ydJaromuxcsi pyKOBOACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH IO3MIIMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAIWH,
MO3UTHBHBIX BHYTPEHHUX YOSKACHUH, COOTBETCTBYIOUIMX TPAIAWIMOHHBIM ILIEHHOCTSIM POCCHICKOro OOIIecTBa, pacliipeHue
KM3HEHHOT'O OIBITa M ONBITA JISITEILHOCTH B MIPOLIECCE PEeANN3allii OCHOBHBIX HAIPaBJICHUI BOCIUTATEIBHON AESTEIHHOCTH, B TOM
YHCIIE B YACTH:
1) rpakIaHCKOro BOCIIMTAHUSA:
c(hOpMHUPOBAHHOCTH TPAXKAAHCKON TTO3UINHI 00YUArOMIErocst KaK aKTUBHOT'O M OTBETCTBEHHOT'O WIEHA POCCHICKOro OOIIECTRa;
TIPUHSATHE TPAAUIMOHHBIX O0IIEYEeI0BEYECKNX TYMAaHIUCTHYECKHUX U IEMOKPATHIECKUX [IEHHOCTEH;



TOTOBHOCTh BECTH COBMECTHYIO NEATENLHOCTH B MHTEpEcax TPakIaHCKOro OOIIECTBa, y4acTBOBATH B CaMOYIPABJICHHH B
00pa3oBaTeIbHON OPraHN3alINHT;

YMEHHE B3aUMOJIEHCTBOBATE C COMAILHBIMUA HHCTHTYTaMH B COOTBETCTBUY C UX (DYHKIUAMH U HA3HAYCHHUEM;

TOTOBHOCTh K T'YMaHHTapPHON M BOJIIOHTEPCKOM IeATENLHOCTH;

2) MaTpHOTHYECKOr0 BOCIIUTAHHUS

c(hpOPMHUPOBAHHOCTH POCCHICKON TPaKIaHCKON MACHTHYHOCTH, TTATPHOTH3MA,;

[EHHOCTHOE OTHOIIEHHE K TOCYAapPCTBEHHBIM CHMBOJIAM, JOCTHXKEHHUAM POCCHHUCKUX YIEHBIX B 00JIACTH (DU3MKU M TEXHHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI

c(pOPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STHYECKOTO TOBEIEHNS;

CIIOCOOHOCTH OLIEHWBATH CUTYALMIO M MPUHUMATH OCO3HAHHEIE PEIICHHUS, OPUEHTHPYICH HA MOPAIbHO-HPABCTBEHHEIE HOPMEI
U LIEHHOCTH, B TOM YHCJIE B AEATETLHOCTH YIEHOTO;

OCO3HAHHWE JIMYHOTO BKJIA[a B [IOCTPOEHHUE YCTONYMBOrO OY/IYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS

HCTETUYECKOE OTHOIIEHNE K MUPY, BKITIOUAs 3CTETHKY HAYYHOrO TBOPYECTBA, IPUCYIIET0 (PU3NIECKOM HAYKE;

5) TpynoBoro BociuTaHusi:

HHTEPEC K PasIM4IHBIM chepaM MpodheCcCHOHANLHON AEATENLHOCTH, B TOM YUCIIE CBSI3AHHBIM ¢ (DM3HKOM M TEXHHUKOM, YMEHHE
COBEpIIATH OCO3HAHHEIN BEIOOP OYAyILEH TPoPEeCCHH U pealn30BBIBATE COOCTBEHHBIE KM3HEHHEIE TUIAHE;

TOTOBHOCTE M CITOCOOHOCTE K 00pa30BAHUIO U CaMOOOPa30BaHMIO B 00IACTH (DM3HKHU HA POTSHKEHUH BCEH KU3HM;

6) 3K0/IOrM4€eCKOro BOCIIMTAHUS :

chOPMHPOBAHHOCTH IKOJIOTHIECKOU KYJIBTYDPBI, OCO3HAHUE TII00ATBHOrO XapaKkTepa SKOJIOTHYECKUX Mpooiiem;

[UIAHUPOBAHWE M OCYLIECTBJIECHHE AEHCTBUN B OKPYKAIOUIEH Cpele Ha OCHOBE 3HAHUA IENel YCTOMYMBOrO pPasBUTHS
YEeJIOBEYECTBA;

pacIIMpenre OnbITa AEATENLHOCTH SKOIOMHYECKOM HaNPaBIECHHOCTH Ha OCHOBE MMEIOIIUX CSl 3HAHUM 110 (DH3HKE;

7) HEHHOCTH HAYYHOIrO MO3HAHHUS:

chOPMHPOBAHHOCTH MUPOBO33PEHHsI, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO Pa3BUTHS (DH3UUECKOM HAYKH;

OCO3HAHWE IIEHHOCTH HAYYHOM JEATENHHOCTH, TOTOBHOCTH B TIPOIECCE M3YYeHHs (DUBMKH OCYLIECTBIISATH MPOEKTHYIO U
HCCHC}IOBaTeHbCKyIO JCATCIBbHOCTD HH}II/IBI/I}IyaH])HO nB prnne.

METAIIPEIMETHBIE PE3YJIbTATDI
Ilo3HaBaTebHBbIE YHUBEPCAIbHbBIE yUeOHbIE AeliCTBUS
Ba3zoBble 1oruyeckue aeiicTBus:

CaMOCTOATENBHO (POPMYIIUPOBATE U aKTyalH3HPOBaTh NPOOIEMY, paccMaTpuBaTh €€ BCECTOPOHHE;

OIpeNeNATh LeNH AeATeNbHOCTH, 3a/1aBaTh IApaMeTPhl U KPUTEPHU UX JOCTHKEHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH ¥ IPOTHBOPEUHS B PACCMATPUBAEMbIX (PU3MUECCKUX SBICHUSIX;

pa3pabaThIBaTh IUIAH PEIICHHs IPOOJIEMBI ¢ Y4ETOM aHAIN3a UMEIOIUXCS MaTEePHAIIbHBIX M HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAEATEIBHOCTH, OLCHMBAaTh COOTBETCTBHUE PE3YIbTATOB LEISIM, OLEHMBATh PHUCKH IOCIEACTBHI
JIeATeIbHOCTH;

KOOPAMHUPOBATh U BBIIOIHATH PAOOTY B YCIOBUSX PEabHOTO, BUPTYAIEHOTO M KOMOMHHUPOBAHHOTO B3aUMOACHCTBHS;

pa3BHBaTh KPEaTHBHOE MBIIUICHUE IPH PELICHUHN KU3HSHHBIX TPOOJIeM.

Ba3oBble uccienoBaTesibCKHe JeiiCTBUSA:

BJIaJeTh HAYYHOI TEPMUHOJIOTUEH, KIFOUEBBIMH NOHATUAMU M MeToIaMu (pU3NIecKoil HayKu;

BIIQJIETh HABBIKAMHU Yy4eOHO-HMCCIIENOBATENbCKOW W TPOSKTHOW JEATeIbHOCTH B 00JacTH (HU3MKH, CHOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOATEIBHOMY HOMCKY METOJIOB PEIIeHUs 3a1ayd (PU3NYECKOr0 COASPIKaHMUs, IPUMEHEHHIO PA3IMYHBIX METO0B
TIO3HAHHS;

BJIaJeTh BUOAMH IEATEIBLHOCTH IO MOJYYEHHIO HOBOTO 3HAHMSA, €r0 MHTEPIpPETaLliH, MPeoOpa3oBaHHUIO M IPUMEHEHHUIO B
Pa3TUYHBIX yIeOHBIX CUTYAISIX, B TOM YHCIIE TIPH CO3IaHUH YIeOHBIX MIPOEKTOB B 00IaCTH (PH3HKH;

BBISIBIISITH IPUYMHHO-CIIEJICTBEHHBIE CBS3H M aKTyaJIM3UPOBATh 3a/1a4y, BEIIBUTaTh THIIOTE3Y €€ pElIeHHs, HAaXOAUTh apTyMEHTHI
IUTSL TOKa3aTeJIbCTBa CBOMX YTBEPXKICHUM, 3aJaBaTh apaMeTphbl U KPUTEPUH PEILCHHS;

aHAIM3UPOBATEH ITOTYYECHHBIE B XOJIE PEIICHNU 3aJa4H PE3Y/IbTaThl, KPUTHYESCKH OLIEHUBATh X IOCTOBEPHOCT, IPOrHO3UPOBATh
W3MEHEHHE B HOBBIX YCIOBHSX;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a71a4X B 00pa30BaTEeNbHON NEATEIBHOCTH, B TOM YHCIIE IIPU U3y4eHNH (DU3HKY;

J1aBaTh OLIEHKY HOBBIM CHTYallWsIM, OLIEHUBATh NPUOOPETEHHBIH OIBIT;

YMETb IIEPEHOCUTH 3HAHUS 110 (PH3HKE B TIPAKTHUYCCKYIO 00JIaCTh KU3HEACATEILHOCTH;

YMETb HHTEIPHPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX o0JiacTel;

BBIJIBUTaTh HOBBIE HJICH, IIpEJIaraTh OPUTHHAIBHBIE TIOIXO/bI H PELICHHS;

CTaBUTH NMPOOJIEMBI U 33/1a9H, IOIYCKAIOIIHE aJlbTePHATHBHbIC PELLICHHUSI.

Padora ¢ undopmanueii:

BJIaJIeTh HABBIKAMH TOMYy4eHUsI WHGOpPManHu (U3NYECKOro COAEpXKaHHs M3 MCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSTEIBHO
OCYIIECTBIISTH IIOUCK, aHAIN3, CHCTEMaTH3aIHIO H MHTEPIPETAINI0 HHOOPMAIMK Pa3IHYHBIX BHAOB U (HOPM IPEACTABICHUS;

OLIEHWBATH JJOCTOBEPHOCTH HH(OPMAIIHH;

HCIIONB30BATh CPENCTBA HHYOPMALIMOHHBIX 1 KOMMYHHUKAIMOHHBIX TEXHOJOT Uil B PEIICHMH KOTHUTUBHBIX, KOMMYHHKATHBHBIX
W OpPraHM3alMOHHBIX 3a/1ad C COONIOZIEHHEM TPEeOOBAaHWH 3PrOHOMHKH, TEXHHKH O€30MacHOCTH, THTHEHBI, pecypcocOepeskeHus,
MIPaBOBBIX M ATHYECKUX HOPM, HOpM MH(OPMAIMOHHOH 6e3011acHOCTH;

CO371aBaTh TEKCTHl (PU3NYECKOTO CONEpXKAHUS B PAa3NUUHBIX (opMaTax ¢ y4€TOM Ha3HAuYeHHs HH(POPMALNK M IEJIEBOH
ayJUTOPHH, BEIOUpAs ONTUMAJIBHYIO (YOPMY NPEACTABICHHS U BU3yaIU3alUH.



KoMMyHUKaTHBHBIC YHHBepPCAIbHbIEC y4eOHbIe IeiiCTBUA:

OCYIIECTBIISITH OOIIEHNE HA YPOKaxX (PU3UKU M BO BHE-YPOUHOH JEsATEIHHOCTH;

pacIio3HaBaTh NPENIOCHUIKN KOH(DINKTHBIX CUTYAIIH U CMSTYaTh KOH(IUKTHL;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

TIOHMMATh U MCIOJIB30BATh MIPEUMYIIECTBA KOMaHIHOW M WHANBHUIIyaIbHON paboTh;

BBIOMpaTh TEMaTHKy M METOABI COBMECTHBIX AEHCTBHI C y4€TOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH Ka)KIOro HIEHa
KOJIJIEKTHBA;

MIPUHUMATH LIEIHA COBMECTHON JEATENbHOCTH, OPraHU30BBIBAaTh U KOOPAUHUPOBATH JEHCTBUS MO €€ JOCTHKEHHIO: COCTABIIATh
TUIaH JISWCTBUH, paclpenessiTh POH ¢ Y4ETOM MHEHUI YYaCTHHKOB, 0OCYKIAaTh PE3yJIbTaThl COBMECTHOM PadOTBhI;

OLIEHMBATh Ka4E€CTBO CBOETO BKJIAa U KaXKJIOr0 Y4acTHHKa KOMaH/Ibl B OOIIMI pe3ylbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

IIpey1araTh HOBbIE MPOEKTHI, OLIEHUBATh WU C MO3UIIMH HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISITH TO3UTHBHOE CTPATErMYECKOE MTOBE/ICHHE B Pa3IIMUHBIX CHTYaIHSIX, IIPOSIBIISITH TBOPUECTBO U BOOOpakeHUe, ObITh
MHULUATUBHBIM.

PeryasiTuBHbIe yHUBepcalbHbIe y4eOHbIe AeiicTBUS
Camoopranusanus:
CaMOCTOSITENILHO OCYIIECTBIISTh [TO3HABATEIBHYIO JESATENBHOCTh B 00JaCTH (PU3MKU M aCTPOHOMHH, BBISBIATH MPOOIEMBI,
CTaBUTH U OPMYIIMPOBATH COOCTBEHHBIE 33]auH;
CaMOCTOSITENILHO COCTABJIATh IUIaH PELICHHs] PacYETHBIX M KaYeCTBEHHBIX 3aJlay, TUIaH BBIMOJHEHHS MPAKTUYEeCKOH paboThI ¢
y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MO)KHOCTEH M NIPENIIOUTEHNUH;
JlaBaTh OLIEHKY HOBBIM CUTYaIUsM;
pacumpsaTh paMKH y9eOHOI0 TIpeIMETa Ha OCHOBE JIMYHBIX MPEANIOYTEHHH;
Jie7IaTh OCO3HAHHBII BBIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0st OTBETCTBEHHOCTD 33 PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh ()OPMUPOBAHUIO U MPOSIBICHUIO SPYIUIIMH B 00J1aCTH (PU3KKH, IOCTOSIHHO MOBBIIIATH CBOH 00pa30BaTeNbHbIH
U KyIbTYPHBIN YPOBEHbD.
CaMOKOHTPO/Ib, IMOIUOHAJILHBIN HHTELIEKT:
AaBaThb OIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B ACATCIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YILTATOB LICIISIM,
BJIaACTh HaBBbIKaAaMH MMO3HaBaTCILHOU pe(bnelccm/l KaK OCO3HaHHA COBEPHIACMbIX HeﬁCTBHﬁ M MBICJIMTCIIBHBIX MPOLECCOB, UX
Pe3y/IbTaTOB U OCHOBAaHUU;
HCIIONB30BATh NPUEMBI pedIIeKCHH VIS OLIEHKH CUTYALMH, BEIOOpa BEPHOTO PELICHMS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKCHHIO;
IIPUHUMATh MOTHBBI U apTYMEHTBI APYTUX MPU aHAIM3€E PE3YJIbTATOB ACATEINbHOCTH;
NPUHUMATH ce0sl, TOHUMask CBOU HEOCTATKH M JOCTOMHCTBA,;
MIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX MPU aHAIHU3€E PE3yIbTAaTOB JESITENbHOCTH;
MIPU3HABATh CBOE MPABO U IPABO APYrHX Ha OIIUOKU.
B mporecce mocTmxeHHs JMYHOCTHBIX PE3YyIbTATOB OCBOCHHMS NPOrpaMMbl 1O (U3HMKE U1 YPOBHS CPEIHEro OOLIEro
00pa30oBaHus y 00yJaIOIINXCsl COBEPIISHCTBYETCS AMOLMOHANIBHBIN HHTEIUIEKT, IIPEATIoNIararonii chopMUpOBaHHOCT:
CaMOCO3HAHMs, BKJIIOYAIOMIETO CHOCOOHOCTh MOHMMAaTh CBOE SMOLMOHAJIBHOE COCTOSIHHE, BHIETh HANpaBICHHUS Pa3BUTHSL
COOCTBEHHO 3MOILMOHATIBLHON Cepbl, ObITh YBEPEHHBIM B cele;
CaMOpEryJIMPOBaHUs, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 33 CBOE IOBEAEHHE, CIIOCOOHOCTh
aJalITUPOBATECS K YMOLIMOHAIBHBIM U3MEHEHUSAM U IPOSBIIATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEI MOTUBAIIMH, BKIJIIOYAIOIIEH CTpeMJIEHHE K AOCTH)KEHMIO LU M YCIeXy, ONTUMU3M, HHUIMATUBHOCTb, YMEHHE
JIECTBOBATH UCXOJS U3 CBOUMX BO3MOXKHOCTEM;
9MIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAJIBHOE COCTOSHHE APYTHX, YYUTHIBATH €r0 IPU OCYIIECTBICHUH
0OIIEeHus, CITOCOOHOCTH K COYYBCTBHIO U CONIEPEKUBAHUIO;
COLIMAJIBHBIX HABBIKOB, BKIFOUYAIOUIUX CIIOCOOHOCTH BBICTPaMBaTh OTHOIICHHS C JPYTHUMH JIOABMH, 3a00THTHCS, MPOSBIATH
UHTEPEC U pa3peraTs KOHQIUKTHI.

NPEAMETHBIE PE3YJIbTATDBI

K xoniy oOy4denust B 10 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0A30BOM YPOBHE JODKHBI OTpakaTh C(HOPMHUPOBAHHOCTDH Y
00yJarOMUXCsT YMEHUIHA:

JEMOHCTPHPOBAThH HA TPHMEPax Pollb U MeCTO (HM3UKU B (POPMHUPOBAHUN COBPEMEHHON HAyYHON KapTHHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOIMH, B IPAKTUUECKOU EATENBHOCTH JIIOJEH;

YYUTHIBATH TPAHUIIBI IPUMEHEHHS U3YICHHBIX (PH3MYecKnX MOJeIel: MaTepraabHasi TOUKa, HHepIabHasl CHCTEMa OTCUETa,
a0COMOTHO TBEPIOE TENO, HACATBHBIN a3, MOIEIIA CTPOSHUS Ta30B, KHUIKOCTEH U TBEPABIX Tell, TOUCHTHBIN AIIEKTPUICCKHUN 3apsi IPU
pemeHnH GU3NIECKUX 32134,

pacmo3HaBaTh Qr3HYECKHE SIBICHUS (TIPOLECCH) H O0OBICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYIISIPHO-KHHETHY eCKOM
TEOPHUH CTPOCHUS BEIIECTBA U AIIEKTPOTUHAMUKA: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSMOIHHEHHOE JBIKEHIE, CBOOOTHOE Ta/ICHIEC
TeJ, IBWKEHHUE TI0 OKPYKHOCTH, WHEPIIHS, B3aUMO/ICHCTBHE T, Tn( G y3us, OpOyHOBCKOE ABIDKEHHE, CTPOCHUE KHUIKOCTEH U TBEPIBIX
TeN, W3MEHEHHE O00bEMa TeN NpH HarpeBaHWH (OXJAXKICHWH), TEIUIOBOS paBHOBECHE, HWCIIAPCHHE, KOHACHCAIWS, IUIABIICHHE,
KPUCTAJUTU3AIMS, KATICHUE, BIAYKHOCTh BO3/TyXa, TIOBBIIICHHE JABJICHU Ta3a MPH €ro HarpEBAaHUH B 3aKPBITOM COCYIIE, CBS3b MEKIY
mapaMeTpaMu COCTOSIHUS Ta3a B M30MPOIeccaX, AIEKTPHU3AINS TE, B3aNMOJCHCTBUE 3apsIOB;

ONKCBHIBATh MEXaHWUYECKOE IBIDKEHHE, WCIONB3Yys (DM3WYECKHE BEIMYMHBI: KOOPAWHATA, MYTh, IMEPEMEIICHHE, CKOPOCTH,
YCKOpEHHe, Macca Tella, CHIIa, IMITYJIbC Tella, KHHETHYeCcKasi SHePT s, MOTCHINAbHAsI YHEPTHs, MEXaHHIecKas paboTa, MeXaHIJIeCcKast



MOIIIHOCTD; TPH ONHCAHWU IPABWIFHO TPAaKTOBaTh (PU3MYECKUH CMBICI HCIONB3YEMBIX BEJIMYWH, UX OOO3HAYECHUS M EIMHUILIBL,
HaXOJWTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3NUECKYIO BETMUMHY C IPYIMMHU BEJTHYHHAMMY;

OITMCHIBATh M3YYCHHBIC TEIUIOBBIE CBOIMCTBA TENl M TEIUIOBBIC SBJICHUS, MCHONB3YS (U3MUYECKHE BEIUYUHBL JaBJICHHUE Ta3a,
TEMIIepaTypa, CpeaHss KHHETHYecKas JHEepTusl XAOTHYECKOTO [BIDKEHUS MOJIEKYJ, CpPEIHEKBaIpaTHYHAs CKOPOCTh MOJEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSST SHEPTHs, paboTa ra3a, Ko3(QHUIUEHT MTOJIE3HOr0 NeWCTBHS TEIJIOBOI'O JIBUTATENST; TIPH ONMHCaHUN
NPaBWIFHO TPAaKTOBAaTh (PU3WYECKHH CMBICT HCIOJNB3YEMBIX BEIWYMH, WX OOO3HAYCHWS] W EJWHHLBI, HAaXOIUTh (HOPMYJIBL,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTUMHU BeJIMYHHAM;

OITMCHIBATh M3yYEHHBIE HJIEKTPHYECKUE CBOWCTBA BEIECTBA M AJIEKTPHUECKUE SBIICHUS (IPOLIECCHI), UCTIONB3Ys (H3HMIECKHe
BEJIMYMHBL: JIEKTPUUECKUAN 3apsil, SINEKTPHUECKOE TI0NIe, HANPSDKEHHOCTH OIS, TOTEHINAN, Pa3HOCTh MTOTEHIIUAJIOB; TP OMHCaHUN
MPaBWIIBHO TPaKTOBaTh (M3MYECKHH CMBICI HCIONB3YEMBIX BEIWYWH, MX OOO3HAUCHWS W EIWHHIBL, yKa3blBaTh (HOPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO PU3NYECKYIO BEJIMUYMHY C IPYTUMH BEJTMYMHAMU;

aHaJIM3UPOBaTh (PU3MYECKHE MPOLECCHl M SIBICHMS, WCIONB3Ysd (PU3MYecKne 3aKOHBl M TIPHHIMIBL 3aKOH BCEMHPHOTO
tarotenusd, I, II u III 3akoHel HbroTOHa, 3aKOH COXpaHEHUS MEXAHWYECKOH SHEprHH, 3aKOH COXPAHEHUS HMITYJbCa, MPHUHIMI
CYNEpIOo3UIMN CHJI, NMPUHIUI PABHONPABUS WHEPLUHUAIBHBIX CHCTEM OTCYETA, MOJEKYISIPHO-KUHETHYECKYIO TEOPHIO CTPOCHHMS
BEIIIECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEIHEH KMHETHYECKOH SHEPIUH TEIIOBOTO ABIKEHUSI MOJIEKYIN ¢ aOCONIIOTHOW TeMIlepaTypoH,
MepBBIA 3aKOH TEPMOAWHAMUKH, 3aKOH COXPaHEHWs JJIEKTPUYECKOro 3apsjia, 3akoH KyinoHa, mpu 3TOM pa3jinyarh CIOBECHYIO
(OpMYIHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIIOBHS (TPaHMIIBI, 00IaCTH) MPUMEHUMOCTH;

OOBSCHSITH OCHOBHBIE MPUHIIMITBI JIEWCTBHSI MAIIMH, MPUOOPOB M TEXHUUECKUX YCTPOHCTB; pa3iinyaTh YCIOBUS UX O€30MacHoro
WCIIOIb30BaHHMSI B TIOBCETHEBHOM KH3HU;

BBINOJHATH IKCIIEPUMEHTHI 110 MCCIIE0BAHNIO (PU3NUECKHX SBJICHHUI M MPOIIECCOB C UCIIONB30BAHUEM NPSMBIX M KOCBEHHBIX
WU3MEpeHuil, Mmpu 3ToM (QOPMYIUPOBATh NPOOJIEMY/3a/lady W THUIOTE3y Y4eOHOro OKCIIEPUMEHTa, COOMpaTh YCTAHOBKY H3
MIPE/ITIOKEHHOTO 000PYI0BaHHS, IPOBOJKTE ONBIT U OPMYIUPOBATH BHIBOABI;

OCYIIECTBIISITH TIPSIMbIE M KOCBEHHBIE N3MepeHNs (PU3NYECKUX BENWYMH, IIPH 3TOM BBHIOMpATh ONTUMAJIBHBINA CIOCO0 M3MEpEHHsT
H UCIT0JIB30BAaTh U3BECCTHBIC MCTOAbI OLICHKH l'[Ol"peH.IHOCTeﬁ HSMGpGHHﬁ;

HCCIIEA0BATL 3aBHUCUMOCTH MEXKIY d)HSH‘{eCKI/IMI/I BCJIMYMHAMH C HUCIIOJIB30BAHHUEM IIPAMBIX HSMCPCHI/Iﬁ, Ipnu 35TOM
KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yNIbTAaThl OJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH B BUJIE TaOIHI] M rpaHKOB,
JCJIaTb BBIBOABI IO PE3YyJIbTaTaM HMCCIIE€JOBAHUA;

coOJo1aTh MpaBmiia OE30MacHOro TPyAa MpU MPOBEJSHUU HCCIENOBaHMH B pamMKaxX y4eOHOro SKCIepHMeHTa, y4eOHO-
UCCIIEI0BATENILCKON M IPOEKTHOM JIEATEIHHOCTH C UCIIOIb30BAaHHEM M3MEPUTENLHBIX YCTPONCTB U 1a0OpaTOPHOrO 000pyJOBaHNS;

pemarhb pacuéTHbIe 331a4H C SIBHO 33JJaHHOI (pU3NYECKON MOJIEINbIO, HCIONb3Ys (PU3NUECKHe 3aKOHBI M PUHIIUIBI, HA OCHOBE
aHaJM3a YCIOBUS 3afadyd BBHIOMpATh (PU3MUYECKYIO MOJEINb, BBIIETATH (PM3MYECKUE BEIUYMHBI M (OPMYIBI, HEOOXOOUMBIC I €€
pelLIeHus, IPOBOANUTD PACUETHI U OLIEHUBATh PEATbHOCTD MOITYYEHHOr0 3HaYeHNS! (PU3MUECKOM BETMYHHBI;

pelaTh KaueCTBEHHBIE 3a/1a4U: BBICTPAUBATh JIOTHYECKH HEITPOTUBOPEUHBYIO LIEMIOUKY PACCYXKACHUI C OITOPOI Ha H3y4EHHbIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKHE SIBJICHHUS;

UCIIONB30BATh IIPU PELICHNH Y4eOHBIX 3aa4 COBPEMEHHbIC MH(POPMALOHHBIE TEXHOIOIHHU IJIs TIOUCKA, CTPYKTYPHPOBAHMUS,
UHTEPIpeTallid M TPEACTABICHUS Y4eOHOM W HAy4YHO-TIOMYJISPHOH HH(POpMALUM, IOIYYEHHOH M3 Pa3IM4YHBIX HCTOYHHKOB,
KPUTHYECKH aHAIM3UPOBATh NOMyJaeMylo HH(OPMALHIO;

NPUBOJUTH NPUMEPH BKJIaga POCCHHMCKHX M 3apyOeKHBIX Y4EHBIX-(OM3HKOB B Pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB
OKPYXaIOIIEro MUpPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHf;

UCIIONB30BATh TEOPETHUECKUE 3HAHUS 10 (PM3MKE B ITOBCEAHEBHOU JKU3HHU T 00ecredeHus 6e30IIacHOCTH PH 00palleHHH C
npudopaMH M TEXHWYECKUMH YCTPOMCTBAMH, IUISi COXPAHEHHS 3IO0POBBS M COONIOAEHHS HOPM OSKOJIOIMYECKOTrO IOBEICHUS B
OKpYXaloLIEN cperne;

paboTaTh B IPYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, ITTAaHUPOBATh paboTy TPYIIIEL, PALIMOHATIBHO PACTIPENEIATh
00S3aHHOCTH W IUTAaHUPOBATh JACSITENBHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJeKBaTHO OLEHMBATH BKIAJ KaXKAOTO M3 YYaCTHHKOB
TPYIIIBI B PEIIEHNE PACCMAaTPUBAEMOH IPOOIJICMBL.

K xoniy oOydenust B 11 kjiacce npeaMeTHbE pe3ylbTaThl Ha 0a30BOM YPOBHE JODKHBI OTpakaTh C(HOPMHUPOBAHHOCTDH Y
00yJarOmuXcss yMEHHIHA:

JIEMOHCTPHUPOBATh HA NMPUMEPAX POIb M MECTO (PU3HMKU B (POPMUPOBAHUN COBPEMEHHON HAYYHOH KapTHUHBI MHpPA, B Pa3BUTHU
COBPEMEHHOU TEXHUKH U TEXHOJIOTUH, B PAKTHIESCKON JISSITEBHOCTH JIFOJICH, IIEIIOCTHOCTh U €IMHCTBO (PH3MYECKOM KapTHHBI MUPA,;

YUYHUTHIBATH TPAHMLIBI TPUMEHEHHS U3YUSHHBIX (PM3MYECKUX MOJENIeH: TOUSUHBIH dJIEKTPHUYCSCKIH 3apsm, JIyd CBeTa, TOUSYHbIH
HCTOYHHK CBETa, SiIepHAsi MOJENb aTOMa, HyKIIOHHAsl MOJIeIb aTOMHOTO siIpa NPH PEIIeHUH (QU3HISCKHX 3a1ad;

pacro3HaBaTh (pU3NYECKHE SBJICHHS (IPOLECCH) H OOBSICHATH X HA OCHOBE 3aKOHOB AJICKTPOJHMHAMUKH U KBAHTOBOH (DU3HKU:
JIEKTpUYECKas MPOBOIMUMOCTh, TEIUIOBOE, CBETOBOE, XHMMHUYECKOE, MAarHUTHOE [EWCTBHS TOKAa, B3aMMOJCHCTBHE MAarHWTOB,
JIEKTPOMAarHUTHAs WHAYKIWS, ICHCTBHE MArHUTHOTO TOJIS HA NPOBOJHHUK C TOKOM M JIBIDKYIIMHCS 3apsi, 3JIEKTPOMarHUTHBIE
KoneOaHWsi W BOJNHBI, TNPSIMOJIMHEHHOE paclpOCTPAaHEHHE CBETa, OTPaXEHWE, IIpeloMIeHHe, WHTepdepeHnns, mMppakuus u
TIOJIIPU3AINS CBETA, TUCTIEPCHs CBeTa, PoTodnekTpuaeckuit 3 dekt (horodddekT), cCBeTOBOE NaBIIeHIEe, BOSHUKHOBEHHE THHEHIAaTOTrO
CIEKTpa aTOMa BOAOPOJA, ECTECTBEHHAS M HICKYyCCTBEHHAS PAaJOAKTHBHOCTE;

OIMCHIBATh M3YYEHHBIE CBOWCTBA BEHIECTBA (IICKTPUYECKHE, MArHWUTHBIC, ONTHYECKHE, SJIEKTPUIECKYIO IPOBOIMMOCTH
Pa3NMYHBIX CPEM) U IEKTPOMArHUTHBIE SIBJICHNS (TIPOIIECCH), HCHONb3Ys (PU3NUECKHe BETWIMHBI: HIEKTPHUECKUI 3apsif, chila TOKa,
JIEKTPUYECKOE HAMPSDKEHHE, JJIEKTPHUECKOE COMPOTHBIICHHE, PA3HOCTh ITOTEHIMANIOB, J3JIEKTPOABIXKYINAS CHia, paboTa TOKa,
WHTYKIUS] MAarHUTHOT O TOJISL, CHiTa AMriepa, cuia JIopeHIa, HHIyKTUBHOCTh KaTyIIKH, SHEPTHUsI SJIEKTPUIECKOT0 M MATHUTHOT'O TTOJIEH,
MepHoO/l U YacToTa KoieOaHWii B KoneOaTenbHOM KOHTYpE, 3apsil M CWila TOKa B MPOLEcCe TaPMOHMYECKHUX 3JIEKTPOMAarHUTHBIX
KoneOaHni, (POKyCHOE pacCTOSHME M ONTHYECKas CWJIa JIMH3BL, NPH ONWCAHUM IPAaBWIBHO TPAKTOBATh (M3MUYECKUH CMBICI
WCTIONB3yEMBIX BEJINYMH, NX OOO3HAYEHWS W €IMHHMIIBI, yKa3bIBaTh ()OPMYIBI, CBS3BIBAIONINE JAHHYIO (DU3NUECKYIO BENWYHHY C
JIPYTHMU BETHIMHAMH;



OITMCHIBATh M3y4YECHHbIE KBAHTOBBIE SIBICHUS U MPOIECCHI, HCTIONB3Yd (QU3MUECKHUE BETMYMHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX
BOJIH, JITMHA BOJIHBI M YaCTOTA CBETA, SHEPI WS U UMITYJIbC POTOHA, IIEPUOJ TTOTYpaciajia, SHEPTHUs CBSI3U aTOMHBIX SiJiep, PH OITUCAaHUN
MPAaBWIIBHO TPaKTOBaTh (M3MUYECKUH CMBICT HCIIONB3YeMbIX BEIMYMH, WX OOO3HAUEHMS W EJUHUNBL, YKa3blBaTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (U3WYECKYIO BETMUUHY C IPYTUMH BEJIMYMHAMH, BBIYHUCIIATH 3HAUCHNE (PU3NIECKON BEITHMIHNHBI;

aHAJIM3UPOBaTh (DM3HUYECKHE MPOLECCHl W SIBICHUS, UCIIONB3Yysd (HU3MYECKHE 3aKOHBI M TPHUHIMIBL 3akoH OMa, 3aKOHBI
TIOCJIE/IOBATENIFHOTO M TapaJUIEIIFHOTO COSMHEHHMS ITPOBOAHNKOB, 3aK0H J[oymns—JIeHia, 3aKoH JIeKTpOMarHuTHOM MHAYKINH, 3aKOH
MIPSIMOJIMHEWHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAYKEHWsI CBETA, 3aKOHBI MPEIIOMIIEHHS CBETa, ypaBHEHHE ODWHINTEHHA JUIs
¢dororddekra, 3aKOH COXpaHEHHsS] SHEPTUH, 3aKOH COXPAHEHHUS HMITYNIbCa, 3aKOH COXPAaHEHHUs SJIEKTPUYECKOro 3apsaa, 3aKOH
COXpaHEHHs MacCOBOIO YMcCia, OCTynaTsl bopa, 3aK0oH pagMoaKTHBHOIO pacnaja, IpHU 3TOM pa3iIndaTh CIOBECHYIO (OpMyIHpOBKY
3aKOHa, €r0 MaTEMaTHYECKOE BBIPAKEHHE U YCIOBHS (TPaHMIIBI, 001aCTH) TPUMEHUMOCTH;

OIpEeIeNIATh HalpaBJICHHE BEKTOPA MHIYKIIUH MAarHUTHOT'O ITOJIsI TPOBO/IHMKA C TOKOM, CHIIBI AMIiepa 1 cuitbl JIopeHIia;

CTPOUTH U ONMHUCHIBATh U300pakeHUe, CO3JaBaeMoe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30MH;

BBINOJHATH YKCIIEPUMEHTHI 10 MCCIIEI0BAHUIO (PU3UUECKHX SIBICHHH W MPOIIECCOB C MCHOJIB30BAHUEM TPSIMBIX U KOCBEHHBIX
U3MEpeHuil: TpH 3TOM (OPMYIUPOBaTh MNpPOOJIEeMy/3aady W THIOTe3y Yy4eOHOro SKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
TIPE/TIOKEHHOTO 000PYI0BaHMS, IPOBOJKTE ONBIT U OPMYIIUPOBATH BHIBOABI;

OCYIIECTBIISITH TIPSIMBIE M KOCBEHHBIE N3MEpeHNs (PU3NYECKUX BEIUYMH, IIPH 3TOM BBHIOHUpATh ONTUMAaJIBHBIA CIIOCOO M3MEPEHUS
Y MCIOJIb30BATh H3BECTHBIE METO/IbI OLIEHKH MOTPETHOCTEH N3MEPEHNIT;

HCCIIE0BaTh 3aBHCUMOCTH (U3MUYECKHX BEIMYMH C HCIOJB30BAaHHMEM TPSAMBIX HM3MEPEHWil: TMPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHUPOBATh PE3YJIbTATHI MOIYYEHHON 3aBUCUMOCTH (PU3NUECKUX BEJIMYMH B BUJIE TaONUIl U TPpaMKOB, eNaTh BHIBOJIBI
IO pe3yabTaTaM MCCIIE0BaHMUS,;

co0mofaTh MpaBWiIa O€30IaCHOrO TpyJAa HPH HPOBEJSHUM MCCIEJOBAaHUM B paMKaxX y4eOHOrO SKCIIEpHUMEHTa, y4eOHO-
HCCIIEIOBATEIBCKON M TPOEKTHOM JIESITETLHOCTH C UCTIONB30BAHUEM M3MEPUTEIBHBIX YCTPOWCTB H J1a00paTOPHOTO 000pYAOBaHUS;

pemars pacuéTHbIe 331a4H C SIBHO 33JJaHHOH (PU3NYECKON MOJIEINbIO, HCIONb3Ys (PU3NUECKHe 3aKOHBI U PUHIIUIBI, HA OCHOBE
aHaJ3a yCIIOBHs 337a4d BHIOMPATh (PU3MYECKYIO0 MOJIEINb, BBLICNATh (DU3NUECKHE BEIMYMHBI U (popMyIbl, HEOOXOMUMBIE IS e
peuICHuA, NMpOBOANTH paC‘{éTbI 1 OLICHUBATh PC€AJIbHOCTD INOJIYYCHHOI'O 3HAUCHUSA ¢)H3H‘-IeCKOI>i BCIIMYHHBI,

peaTh Ka4€CTBEHHBIC 3ala4U: BBICTPAUBATD JIOTUYCCKU HEIIPOTUBOPECUNBYIO LIETIOUYKY paCC}’)KJlCHHﬁ C Ol'lOpOﬁ Ha U3Y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SBIICHUSL;

HCII0JIb30BAaTh IMPU PEUHICHUN y‘IC6HbIX 3a1a4 COBpEMCHHBIC I/IHd)OpMaLH/IOHHI)Ie TEXHOJIOTUH [JIA TMOUCKA, CTPYKTYpHUPOBaHUs,
UHTEpNpEeTalid W TPENCTABICHUs] Y4eOHOW W HAay4HO-TIOMYJISIPHOW WHQOpMAlWH, MOJTYYEHHOH M3 pa3jIM4YHBIX HCTOYHHKOB,
KPUTHYECKH aHAIN3UPOBATH MOJTy4aeMyro HH(opMaIHio;

OOBSACHATH NPUHLMIBI JEUCTBUS MAallWH, NPUOOPOB M TEXHMYECKHX YCTPOMCTB, pa3luyaTh YCIOBHA HMX 0€30MacHOro
UCTIONIb30BaHUS B TIOBCEHEBHOM KU3HY;

NPUBOJUTH MPUMEpPHI BKJIAJA POCCHICKHUX M 3apyOeKHBIX Y4EHBIX-(DM3MKOB B Pa3BUTHE HAyKH, B OOBSICHEHHE IIPOLIECCOB
OKPYXKaIOIIEro MUpPa, B pa3BUTHE TEXHUKH U TEXHOJIOTUil;

UCIIONB30BATh TEOPETHUECKUE 3HAHMA 1O (PU3MKE B OBCEAHEBHOM JKU3HU JUIs 00ecrieueHus 6e30IacCHOCTH P 00paIleHuH C
npudopaMH M TEXHWYECKUMH YCTPOMCTBAMH, IJIsl COXPAHEHHs 3I0POBbS U COOJIOAEHHS HOPM OSKOJIOIMYECKOTrO IOBEICHUS B
OKpYXaloLEN cpere;

paboTaTh B IPYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMABHBIX POJIEH, INTAHUPOBATh Pa0OTy IPYIIIBI, PallHOHAIEHO paclpenersaTh
00S3aHHOCTH W IUTAaHHPOBATh JACSITENBHOCTh B HECTAHAAPTHBIX CUTYALMsIX, aJeKBaTHO OLEHMBATH BKIAJ KaXKAOTO M3 YYaCTHHKOB
TPYIIIBI B PEIICHNE PaccMaTpUBaeMOi IPOOIIEMBL.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne ni/m HaumenoBaHue pa3iesioB H TeM

KoanuecTBo 4acoB

KonTponbnsie

NpOrpaMMEL Beero paGoThi Ipakruyeckue DuiekTpoHHbIE (U] POBBIE) 00pa3oBaTe/ibHbIE Pecypchl
padoThI
Paznen 1. PU3UKA U METOJbI HAYUYHOI'O TIO3HAHU S
1.1 Du3MKa U METOJIBI HAYYHOT'O MO3HAHHS 2 0 0 bubnuoteka LIOK https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 0 0 bub6muoreka IIOK https://m.edsoo.ru/7f41bf72
2.2 Jlunamuka 7 0 0 bubaunoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXPAHECHHS B MEXaHUKE 6 1 1 bubnuoteka LIOK https://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
3.1 ?ei;f;’] MOTICKYIAPHO-KHHCTHHECKON 9 0 1 bu6mmoteka ITOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHI 10 1 0 bubaunoreka ITOK https://m.edsoo.ru/7f41bf72
3.3 ATperaTHbiC COCTOTHHA BCIICCTBA. 5 0 0 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
®da30BbIe IEPEXO/bI
Uroro no pazneny 24
Pa3pen 4. 9JIEKTPOJUHAMUKA
4.1 DeKTpocTaTHKA 10 0 1 bubmmoteka LTOK https://m.edsoo.ru/7f41bf72
4.2 ToCTOAHHEI SneKTpHecKnuii TOK. Toku B 12 1 0 bubanorexa ITOK https://m.edsoo.ru/7f41bf72
Pa3IMYHBIX Cpeaax
Uroro no pazneny 22
Pe3epBHOE Bpemst 2
OBILEE KOJIMYECTBO YACOB I10 68 3 3
I[MPOI'PAMME
11 KJIACC
KosnnyectBo yacos
Ne Haumenosanue pasneios u rem DJeKTpoHHbIEe (HU(POBHIE) 00pa3oBaTeIbHbIE pecypchl
/i nporpaMMbI Beero KonTtposabHbie IIpakTHyeckue p nupp p pecyp
padoThI padoThI
Pazpea 1. 9JIEKTPOJUHAMUKA
1.1 Maruutnoe nose. SnexTpomaruuTHaz 11 1 3 Bubmmotexa LIOK https:/m.eds00.ru/7f41c97¢
WHIYKUIHUS
HWroro no pasneny 11

Paznen 2. KOJIEBAHUMS 1 BOJIHbI
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2.1 MeXaHIIECKHE 1 JICKTPOMATHHTHEIE 9 0 1 Bubmuoreka LIOK https://m.edsoo.ru/7f41c97¢c
KoJieOaHus
2.2 MexaHUYecKHe U AJICKTPOMarHUTHBIE BOJIHBI 5 1 0 bubmuoteka [TOK https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 0 3 bubmoreka IIOK https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 24
Paszea 3. OCHOBBI CHEIIMAJIBHOM TEOPUHU OTHOCUTEJBLHOCTH
3.1 OOT?&]?TI:;?;;;%BHOH TeopuH 4 1 0 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTBI KBAHTOBOM ONTUKU 6 0 0 bu6muorexa IIOK https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aroma 4 0 0 bubnuoteka LIOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE 571pO 5 0 0 bubnuoteka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
Paznen 5. DJIEMEHTBI ACTPOHOMHWU U ACTPOPU3UKHA
5.1 ‘ DJeMEHTBI aCTPOHOMHUH U ACTPODU3UKH 7 1 ‘ 0 ‘ bubnuoteka [TOK https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 ‘ O600611aro1Iee TOBTOPEHHE 4 0 ‘ 0 ‘ bu6mmoteka [TOK https://m.edsoo.ru/7f41c97¢
HWroro no pazzuery 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68 4 7
[TPOIT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOT'O TIPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» ®uswka, 10 xmace/ Mskumres I'.51., Byxosues b.b., Corckuit H.H. mon penakuueii [Tapdpentseoii H.A., AkipiorepHOe 001IIecTBO
«M3patensctBO «IIpocBemienne»

» ®msuka, 11 xrace/ Msxumies I'.J1., Byxosues b.b., Yapyrua B.M. nox pexakuueii [Tapdentseoit H.A., AkunoHepHoe o0mecTBo
«M3natensctBO «IIpocBemienne»

METOJUYECKHUE MATEPUAJIBI IJI51 YUYUTEJIA
Csetnana Tuxomuposa: ®uznka. 10-11 knacc. MeTonuueckue Matepuais A1t yauteis. ba3oBblii n yriyOieHHBIH ypOBHH.

OUPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://www.yaklass.ru

https://videouroki.net

https://resh.edu.ru

https://foxford.ru
https://rosuchebnik.ru/material/elektronnyeobrazovatelnye-resursypo-fizike/
http://schoolcollection.edu.ru

http://fcior.edu.ru

http://www.fizika.ru

http://kvant.mccme.ru/

http://www.escience.ru/physics

http://metodist.Ibz.ru/

http://classfizika.narod.ru/index.htm

http://physics.nad.ru/physics.htm.
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