AHHOTanMs K padoueii mporpamMMe yueOHOro npeamera «ODusuka»

(ProcC Coo0)

[TporpamMma 1o ¢usuke 0a30BOr0 ypOBHS Ha YpPOBHE CpEAHEro oO0IIero oOpas3oBaHus pa3paboTaHa Ha OCHOBE
MOJIO’KEHUH 1 TpeOOBaHUH K pe3ynbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM MporpamMmsbl, mpeacraBieHHbX B OI'OC
COQ, a Takxe ¢ yaéToM heaepabHON padodei MporpaMMbl BOCITUTAHUS U KOHIIEIIUY MPEToAaBaHus yaeOHOTO mpeaMeTa
«®Puzuka» B oOpa3oBaTeNbHBIX opraHu3auusax Poccuiickoil ®enepanuu, peaau3yroIIUX OCHOBHBIE 00pa30BaTEIbHBIE
IPOTPaMMBI.

CopepxaHue mporpamMmbl 1Mo (U3MKE HANpaBiIeHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KApTHUHBI MHUpA
oOyuaronuxcst 10—11 kimaccoB mpu oOydyeHnn ux (pu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESTEIIBHOCTHOTO
noaxona. IIporpamma no ¢usuke coorBerctByeT TpeboBanusM OI'OC COO k maaHupyeMbIM JIMYHOCTHBIM, MPEAMETHBIM
U METaNpeIMETHBIM pe3yJibTaTaM OOyueHUs, a TaKKe YUYUTHIBAET HEOOXOIUMOCTh pealu3alii MEXKIIPEIMETHBIX CBA3EH
(U3HUKH C €CTECTBEHHO-HAYYHBIMU YUEOHBIMU MpeaMeTaMu. B Hell onpenenstoTcss OCHOBHBIE LENU U3y4YEeHUs] (PU3UKU Ha
YpPOBHE CpeaHero oOmero o0pa3oBaHMs, IUIAHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (U3UKHU: JUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKH Ha Oa30BOM YPOBHE, B TOM UHUCIIE IPEIMETHBIE PE3YIIbTaThI 10

rojaMm oOy4eHwus;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM oOy4eHusl.

®du3rkKa Kak Hayka 0 HauboJiee 00X 3aKOHAX MPUPO/Ibl, BBICTYIAasl B KAYECTBE YUEOHOT0 NMPEAMETA B IKOJIE, BHOCUT
CYIIIECTBEHHBIN BKJIAJl B CUCTEMY 3HaHHUI 00 okpykaromieM mupe. [IIkonbHbII Kype GU3UKHA — CHCTEMOOOPA3YIOMIUA TSI
€CTECTBEHHO-HAYYHbBIX Y4YEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOILIECCOB U SIBJICHUIA,
U3y4yaeMbIX XUMUEH, Ouonoruei, ¢usndeckoil reorpadueit u actpoHomueil. Mcnonb3oBaHue M aKTUBHOE MPUMEHEHHE
(bu3MYEeCKUX 3HAHMM OMpENENsieT XapakTep U pa3BUTHE Pa3zHOOOpa3HbIX TEXHOJOTMU B cepe dHEpreTHKU, TPAHCIOPTa,
OCBOEHHSI KOCMOCA, MOJYYEHHs HOBBIX MATEpUaJOB C 3aJaHHBIMM CBOWMCTBAMHM W Jpyrux. M3yueHue (Qu3NKuU BHOCHUT
OCHOBHOM BKJaJ B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydaromuxcs, B (OPMHUPOBAHHE YMEHHI
IPUMEHATH HAyYHBIM METO/ TO3HAHUS MPHU BHIMOTHEHUH UMHU YYEOHBIX UCCIIEIOBAHUI.



B ocHoBy kypca (Qu3uMKu IJI YpOBHSI cpeaHero oOiiero oOpa3oBaHMs MOJOXKEH psii UACH, KOTOpbIe MOKHO
paccMaTpuBaTh Kak MPUHIUIIBI €70 MOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBHUM € HEM KypC ABJISIETCS JJIOTUYECKU 3aBEPUIEHHBIM, OH COJIEPKUT MaTepUal U3 BCEX
pa3aenoB GU3MKH, BKIIIOYAET KaK BOMPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cooTBeTCTBUU ¢ HEW MaTepuan Kypca (U3UKH OOBEAMHEH BOKPYT (DU3HMUECKUX TEOPHil.
Benymum B kypce siBisieTcsi GOpMHpPOBaHKE MPEACTABICHUM O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanosiaraeT MCHOJb30BaHUE T'YMAHUTAPHOIO MOTEHIHAIa (PU3NYECKOU
HAYKH, OCMBICTICHHE CBSI3U Pa3BUTHUS (U3HUKH C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU H
HKOJIOTHYECKUMHU MTPOOIEMaAMHU.

Hoes npuxnaonot nanpasiennocmu. Kype ¢GU3NKu mpeanongaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U
TEXHOJIOTMUECKUX MPUIOKEHUIN U3yUEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyercs MocpeCTBOM BBEJIEHUS JIEMEHTOB COACPKAHMS, MOCBIIIEHHBIX SKOJIOIMYECKUM
npobiieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHUKH M TEXHOJOTHH, a Takke OOCYXKIECHUS MpoOiIeM
PaIMoOHAaIBFHOTO MTPUPOIOTIONB30BAHUS U DKOJIOTHIECKON 0€301acHOCTH.

CrepKHEBBIMU JIEMEHTAMHU Kypca (PU3UKH Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs SABISIOTCS (PU3UYECKUE TEOPUU
(popmupoBaHue MpeAcTaBICHUN O CTPYKType MOCTPOEHUS (PU3NUYECKOW TEOpHH, posid (PyHIAMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX MPEJICTABICHUIX O MPUPOJAE, TPAaHUIIAX TPUMEHUMOCTH TEOPHUH, AJIi OMUCAHUSI €CTECTBEHHO-
HAyYHBIX SIBJICHHUI U MPOLIECCOB).

CuCTEeMHO-JICITEIbHOCTHBI TOAX0J B Kypce (U3HKH peau3yeTcsl TpekAe BCEro 3a CuéT OpraHu3aIuu
HKCIIEPUMEHTAIBHON EATeTbHOCTH o0yyatonuxcs. Jias 6a30Boro ypoBHs Kypca (GPU3HKU — 3TO MCIOJIb30BAHUE CUCTEMBbI
(GpOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPHIE B MPOrpaMMe 1Mo (GU3UKE O0HEAMHEHBI
B OOMMI CHHCOK YYEHWYECKMX TNPaKTHUECKUX paboT. BrigeneHue B yka3aHHOM TMepeuHe JaOOpaTOpHBIX pPadoT,
NPOBOJAMMBIX I KOHTPOJSI M OILIEHKH, OCYIIECTBISIETCS YYaCTHHKaMH OOpa30BaTEIBHOTO TpOIecca HCXOIsi W3
0COOCHHOCTEH TUTAaHWPOBAHUS M OCHaIeHHs kaOuHeTa ¢usukn. [Ipu 3ToM obecrieunBaeTcs OBIaJCHUE O0YJarOIIMMHUCS
YMEHHUSIMH MPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIEOBAHMS 3aBUCUMOCTEN (PU3NYECKUX BEIUYUH U TIOCTAHOBKY OIBITOB
0 MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.



Bonplioe BHUMaHUE yIEISETCS PELICHUI0 pAacYE€THBIX M KAa4eCTBEHHBIX 3ajad. [Ipum 3TOoM ans pacu€THBIX 3a1ad
IPUOPUTETOM SIBIISIFOTCS 337]a4H € SIBHO 33JaHHON (PU3MUYECKON MOJEIbIO, TO3BOJISIIOIINE IPUMEHATh U3yUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jesia Kypca, Tak U MHTETpUpPYs 3HAHUS U3 Pa3HbIX pa3/eioB. [l KadeCTBEHHbIX 3a/1a4
IPUOPUTETOM SIBJISIIOTCS 3aJaHUs HA OOBSICHEHHE MPOTEKaHUs (U3NYECKUX SBICHUHN U MPOIIECCOB B OKPYKAIOIIEH KU3HHU,
TpeOyromue BeIOOpa pu3ndeckor MOIETH JIJIsl CUTyalliH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ tpedoBanusmMu OI'OC COO k marepualbHO-TEXHUYECKOMY OOECIIEUeHUI0 Y4eOHOTo Ipolecca
0a30BbIi YpOBEHb Kypca (PU3UKK HAa YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl JOKEH U3yYaThCsl B YCIOBUSAX MPEIMETHOTO
kaOuHeTa (DU3UKHU WU B YCIOBUSAX MHTEIPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAy4YHOro LUKIA. B kabuHete
(U3HUKK JOJKHO OBITH HEOOXOAMMOE JIa0OpaTOpHOE 000PYI0BaHKE VISl BBINIOJIHEHUS YKA3aHHBIX B IIpOrpaMMe 1o (husuke
YYEHHUYECKHUX MPAKTHYECKUX PaboT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.
JleMoHCTpallMOHHOE 000pya0oBaHue (HOPMHUPYETCS B COOTBETCTBUM C MPUHIMIIOM MHUHHUMAJIbHOW JIOCTATOYHOCTH U
o0OecrieurBaeT IMOCTAHOBKY IEPEUMCICHHBIX B MporpamMme Mo (PU3MKE KIIOUEBBIX JIEMOHCTpALUil AJsl UCCIEIOBaHUS
M3y4YaeMbIX SBJIICHUU U IPOLIECCOB, SMIUPUUECKUX U (PyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.
JlaGopatopHoe o00OpymoBaHUE [JIs YYEHUUYECKHX TMPAKTUYECKUX paldoT (opMUpYETCs B BHUIE TEMATHYECKUX
KOMIUIEKTOB M 0O€cleyrBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHuecKkue KOMIUIEKTHI
71a00paTOpPHOTO OOOPYIOBaHUS JIOJIKHBI OBITh MOCTPOEHBI HA KOMILJIEKCHOM HCIIOJIb30BAHUU aHAJIOTOBBIX M LU(POBBIX
npuOOpOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja00OPATOPU.
OCHOBHBIMHM LIEJIIMH U3y4€HUs QUMK B 001IEM 00pa30BaHUU SBIISAIOTCS:
e (opmupoBaHue uHTEpeca MU CTpeMJIEHUS OOyYaroUUMXCsli K HAy4YHOMY HM3YYEHHUIO MPHUPOJbI, Pa3BUTHE HX
MHTEJJICKTYalbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEI;

e pa3BUTUE NPEJCTABICHUN O HAYYHOM METOJIE MO3HAHUS M (POPMHUPOBAHUE HCCIEIOBATEIHCKOTO OTHOUICHHS K
OKPYXAaIOILUM SIBIICHUSM;

e (opMupoBaHME HAyYHOTO MHMPOBO33PEHHUSI KaK pe3yJbTaTa M3y4YeHHS OCHOB CTPOEHUSI MaTepuu U
(byHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

e (opMupoBaHHE YMEHHUIN OOBACHATD SBJICHHS C UCIIOJIb30BaHUEM (DM3MUECKUX 3HAHUI M HAyYHBIX JOKA3aTENIbCTB;

o (opMHpOBaHHE MPEACTABICHUN O POIU (DU3HUKU JUIS Pa3BUTH APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.



JlocTikeHne 3TUX I1iesie o0ecreurnBaeTcsl pelieHrueM CIeAyoIMX 3aady B Ipoliecce U3yd4eHHsl Kypca (pU3MKU Ha
YpOBHE CpeAHero o01iero 0opa3oBaHus:

npUOOpETEHNE CUCTEMBI 3HaHU I 00 001TUX (PHU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKIIIOYAsi MEXaHUKY,
MOJICKYJISIPHYIO (PU3UKY, NEKTPOIUHAMUKY, KBAHTOBYIO (DU3HKY U JIEMEHTHI acTPO(U3HKY;

dbopMupOBaHHE YMEHUN MPUMEHATh TEOPETHUUECKUE 3HAHUS ISl OOBSICHEHUS (DU3HUECKUX SBICHUI B MPHUPOJAE U
JUISL IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCETHEBHOM )KU3HHU,

OCBOEHHE CMOCOOOB pELIECHUS pa3IMYHBIX 337ad C SBHO 33JaHHOM (U3MYECKOM MoOZenblo, 3anad,
M0/IPa3yMEBAIOIINX CAMOCTOSTENBHOE CO3/JaHne (PU3UUECKON MOJIENH, aIEKBATHOM YCIOBHAM 3a]1a4H;

NOHUMAaHUE (PU3NYECKUX OCHOB M MIPUHIUIIOB ACHCTBUS TEXHUUECKUX YCTPONCTB U TEXHOJIOTMYECKUX MPOLECCOB,
VX BIUSHHS HA OKPYKAIOLIYIO CPENY;

OBJIaZICHHE METOJIaMU CaAMOCTOSITENILHOTO MJIaHUPOBAHUS U MPOBEJICHUS (PU3NYECKUX HKCIIEPUMEHTOB, aHAJIU3a U
UHTEpIIpeTaluy HHPOPMALIUH, ONIPEETICHHSI TOCTOBEPHOCTH MOIYYEHHOIO PEe3yJIbTaTa;

CO3JJaHHE YCJIOBUU JUIsl PA3BUTUS YMEHHUN MPOEKTHO-UCCIEA0BATENBCKON, TBOPYECKOU NESITENBHOCTH.

Ha u3yuenue ¢u3nku (0a30BbI ypOBEHb) Ha YpPOBHE CpemHero oduiero oOpa3zoBaHus orBoautTcs 136 vacos: B 10
kiacce — 68 yacoB (2 yaca B Hezen0), B 11 kimacce — 68 yacoB (2 4aca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QHU3MKE TMEpeyYeHb JIA0OPATOPHBIX M MPAKTHUYECKUX paboT sBIsETCS
PEKOMEH/I0BaHHBIM, YYUTENb J€aeT BbIOOP MPOBENEHUsS J1a0OpaTOPHBIX pabOT M OMBITOB C YUYETOM HMHIUBUIYaJTbHBIX

0COOCHHOCTEHN 00yJaroOIUXCS.
MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYUEBHOM ILJTAHE

Ha usydenue ¢usnku (6a30BbIi YPOBEHB) Ha YPOBHE CPEAHETO OOIIET0 00pa30BaHUS

otBoauTcs 136 yacos: B 10 kitacce — 68 yacos (2 yaca B Henelnto), B 11 kiacce — 68 yacoB (2 yaca B HEJIEIO).

YMK

10 xmacc: Msikumies I'.41., byxosues b.b., Corckuit H.H./TTox pen. I[TapdpentreBoiit H.A. ®uszuka. 10 knacc. YueOHUK.
Mockaa. «IIpocsenieHue.

11 xnacc: Mskumes I'.5., byxosues b.b., Hapyrun B.M./Ilox pex. [lappentreBoit H.A. ®uzuka. 11 knacc. YueOHuUK.
Mocksa. «IIpocsemenue



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6muoreka [IOK

®da30Bble IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmenoBanmue
(undgposbie)
n/ | pasiesioB U TeM Bcer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
n NporpaMMel 0 ble padoThI ue padoThl
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
MarsurtHoe IoJe. bu6nmoreka [IOK
1.1 DJIEeKTPOMAarHUTH 11 1 3 https://m.edsoo.ru/7f41c9
ast UHIYKIMS ic
Hroro no pazneny 11
Paznen 2. KOJIEBAHUWS U BOJIHbBI
MexaHn4ecKue u bu6nmorexa LIOK
2.1 AJIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c9
bl€ KOJIeOaHUs ic
MexaHn4ecKue u bubnunoreka LIOK
2.2 3JICKTPOMAarHUTH 5 1 https://m.edsoo.ru/7f41c9
bI€ BOJIHBI ic
bubnuoreka [{OK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c9
7c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBEI
CIeIHATbHOM bubnmorexa LIOK
31 4 1 https://m.edsoo.ru/7f41c9
TEOpUHU e
OTHOCHUTEJIBHOCTHU —
Hroro mo pazueny 4

Pa3znen 4. KBAHTOBAS ®PU3UKA

OeMEHTEI bubnmorexa LIOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c9
OIITHUKH 7c
bubnunoreka LIOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c9
7c
bubnunoreka LIOK
4.3 AToMHOE SApO 5 https://m.edsoo.ru/7f41c9
7c
Wroro no pazmeny 15

Paznen 5. JIEMEHTBI ACTPOHOMMU U ACTPOPU3NKHU
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IIEMEHTHI

but6mmoreka [IOK

51 aCTPOHOMUU U 7 https://m.edsoo.ru/7f41c9
actpousuKu ic
Hroro no pazgeny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE
bubnunorexa LIOK
006006
6.1 ODIAoTee 4 https://m.edso0.ru/7f41c9
MIOBTOPEHHE
7c
Hroro no pazueny 4
PesepBHOe Bpems 3
OBUIEE
KOJIMYECTBO 68
YACOB I10

[NPOT'PAMME
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