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IHosicHUTEJLHAA 3aIIHCKA

PaGouas mporpamma o gu3uke Ha ypoBEHb CPEAHETO 0OIIET0 00pa30BaHUS I 00yJaAIOIUXCS
10-11-x kimaccoB « MLIXIII mpu PAX» pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMU

- ¢enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O06 ob6pasoBanuu B Poccuiickoii
denepanuny;

- mpukaza MuwunoOpHayku oT 17.05.2012 Neo 413 «O06 yrBepxkacHun ¢eaepaibHOro
roCy/IapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHJIapTa CpelHero ooiero oopazoBaHus» (C U3MEHEHUSIMH,
BHECEHHBIMHU TNTpHKa3oM Munnpocemienus ot 12.08.2022 Ne 732);

- mpukaza MunmnpocBemenuss ot 18.05.2023 Ne 371 «O6 yrBepxkaeHun (denepanbHO
00pa30BaTeNbHOI MPOrpaMMbl CPETHETO OOIIETO 00pa30BaHUAN;

- npuka3za Munnpocsemienust ot 22.03.2021 Ne 115 «O06 yreepxknenuu [lopsnka opranuzanuu
U OCyUIeCTBIIEHUS 00pa3oBaTeNbHOM JIE€ATEIbHOCTH IO OCHOBHBIM  00IIe00pa30oBaTeIbHBIM
nporpaMMam — 00pa3oBaTeIbHBIM MIPOrpaMMaM HA4albHOTO OOILEro, OCHOBHOTO OOIIET0 U CPEIHEro
o01ero oopa3oBaHUs»;

- KOHLIETIMY MpernoiaBanus yueoHoro npeamera «Dusnxay;

- CI12.4.3648-20 «CaHuTapHO-31IUIEMHUOJIOTHYECKHE TPEOOBAHUS K OpraHU3aIMsIM BOCITUTAHHS
1 00y4YeHHUsI, OT/IbIXA U 03/I0POBJICHUS JIETEH U MOJIOIEKN», YTBEPIKICHHBIX [IOCTAHOBJIEHUEM IJIABHOT'O
canutapHoro Bpada oT 28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «I'urueHnueckre HOPMAaTUBbI M TpeOOBaHUA K OOECIIEUEHUIO
Oe3omacHOCTH U (WiaM) Oe3BpeIHOCTH IS 4elloBeKa (aKTOpOB CpeAbl OOMTAHUS, YTBEPIKIACHHBIX
IIOCTaHOBJIEHUEM I'JIABHOTO caHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

- yueOHoro mnana « MLIXI mpu PAX»;

- (henepanibHOI paboueil mporpamMmel 1Mo yueOHOMY npenmMeTy «Pu3nkay» 6a30BOro ypoBHSI.

PaGouass mporpamma OpUEHTHUpOBaHA Ha IIeJieBble HPHOPHUTETHI, C(HOPMYIUPOBAHHBIE B
denepanbHON paboueil mporpaMMe BOCIHTAHUS U B pabodeil nmporpamme Bocrutanus « MIIXII mpu
PAX».

[Iporpamma mo ¢usuke 06a30BOTO ypOBHS Ha YpOBHE CcpeaHero oOmiero oOpa3oBaHMs
pa3spaboTaHa Ha OCHOBE TIIOJIO)KEHUH U TpeOOBaHUI K pe3ysibTaTaM OCBOEGHHUS OCHOBHOM
oOpasoBarenbHON mporpammsbl, mpeactaBieHHbix B ®I'OC COO, a takxke ¢ yduéroM (enepanbHOi
paboueii mporpaMMbl BOCIUTAHHUS M KOHIEMIMH MpernojaBaHus ydeOHoro mpeamera «Dusuka» B
oOpa3oBaTenbHbIX  opraHum3zauusx  Poccuiickoii ~ @expepanuu,  peaau3ylOUIMX  OCHOBHBIE
o0pa3oBaTeNbHbIE TPOTrPAMMBI.

Conepxanue mporpaMmbl 1Mo (U3HKE HampaBlieHO Ha (GOPMHPOBAHHUE €CTECTBEHHO-HAYYHOM
KapTUHBI Mupa ooyvaromuxcs 10-11 knaccos nmpu oOyueHnn ux ¢pusnke Ha 6a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-/IeATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke coorBercTByeT TpeboBaHusmM OI'OC
COO « nmnaHupyeMbIM JTUYHOCTHBIM, MPEIMETHBIM M METANpeAMETHBIM pe3ylbTaTaM oOydeHus, a
TaK)K€ YUYUTHIBAET HEOOXOJIMMOCTb pealli3allid MEXIPEIMETHBIX CBs3ed (DU3HKU C €CTECTBEHHO-
HAyYHBIMH y4YeOHBIMU TpeAMeTaMU. B Hell ompeAenstoTcs OCHOBHBIE IENH U3Y4YeHHUS (DU3UKK Ha
ypOBHE cpeaHero oOuiero oOpa3oBaHMs, IJIAaHHUPYyEMble pPe3yJbTaThl OCBOEHHUS Kypca (QHU3UKU:
JMYHOCTHBIE, METaNpeIMETHBIE, TPeIMETHbIE (Ha 6a30BOM YPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

- IJIAaHMpYEMBIE pPE3yJibTaThl OCBOEHHS Kypca (QHU3MKHM Ha 0a30BOM YypOBHE, B TOM 4YHCIE
IpeIMETHBIE PEe3yJIbTaThl MO rojlaM O0yUEHUs;

- coJiepaHue yueOHoro npeamera «Puznka» 1o rojgam ooydeHusl.

®du3uka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPUPOJIBI, BHICTYIAs B KayecTBE Y4eOHOIO
npeaMeTra B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpY’KarolleM MHpE.
[konapHBIA Kypc (U3UKU — CUCTEMOOOpPa3yIOMIMHA JJIsi €CTECTBEHHO-HAYUYHbIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIeKaT B OCHOBE NPOIIECCOB M SBICHHM, H3yYaeMbIX XHMHEH,
Oouonoruet, ¢usnueckoil reorpadueil u acrpoHommueil. VMcmonp3oBaHWEe W aKTUBHOE MPUMEHEHUE
¢u3nUecKux 3HAHUI ONpenenseT XapakTep W pa3BUTHE pPa3sHOOOpa3HBIX TEXHOJOTMA B cdepe
SHEPreTHKH, TPaHCIOpPTa, OCBOCHHS KOCMOCA, IIOJYy4YEHHUS HOBBIX MAaTE€pHAOB C 3aJaHHBIMU
cBoiicTBaMH M Apyrux. M3ydyenue (u3MKU BHOCHT OCHOBHOM BKJaJ B ()OPMHPOBAHUE €CTECTBEHHO-



HayYHOH KapTHHBI MHpa OOydaromuxcs, B (OpPMUPOBAHHE YMEHHI NPUMEHATh HAYyYHBIH METO[
MO3HAHUS MPU BHIMOIHEHUH UMHU YYEOHBIX UCCIIeI0OBaHUI.

B ocHoBy kypca (u3uku [Uisi ypOBHSI CpelHEro oOmero oopazoBaHUs IMOJIOKECH Psl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOCHHUS.

Hnes nenocTHOCTH. B COOTBETCTBUM C HEW KypC SIBJISETCS JIOTMYECKU 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepuall M3 BCEX paslienoB (U3MKHM, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOW, TaK W
COBPEMEHHOM (DU3UKH.

Hnes renepanuszanmum. B cooTBeTcTBUM ¢ Hel Marepuan Kypca QU3MKu oOBEAMHEH BOKPYT
dusnueckux teopuil. Benymum B kypce sBisercss GOpMHUPOBAHHE IMPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U TOJIE.

HUness rymanutapuzanmu. EE peanuzanus mnpenmnosiaraeT UCHOJIb30BaHUE T'yYMaHUTAPHOTO
noTeHIHaIa GU3NIECKON HayKH, OCMBICTICHHE CBSA3H Pa3BUTHUS (DU3UKH C pa3BUTHEM OOIIIECTBA, a TAKIKE
C MUPOBO33PEHUYECKHMHU, HPABCTBEHHBIMU U KOJIOTUYECKUMH MPOOIEMaMH.

Nnes npuxnaaHoii HanpaBiaenHocTu. Kypc ¢pusuku npenmnonaraeT 3HaKOMCTBO C IITUPOKUM
KPYrOM TeXHHUYECKHX U TEXHOJOTHYECKUX MPUIIOKEHUN N3YUECHHBIX TEOPHIl U 3aKOHOB.

Hpess »sxosormsanmu. Peanmn3yercs mMOCPEeACTBOM BBEIACHUS AJIEMEHTOB  COJICPKAHHS,
MOCBSIIEHHBIX KOJOTUYECKUM IIPOoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbBI C PA3BUTUEM TEXHUKU
¥ TEXHOJIOTHH, a TaK)Ke 00CYKACHUS MTPOOJIEM PallMOHATBHOTO PUPOAOIOIH30BAHUS M IKOJIOTHYECKON
0€30MacHOCTH.

CTep>KHEeBBIMU JIEMEHTAaMU Kypca PU3UKH Ha YPOBHE CPETHET0 00IIEro 00pa3oBaHus SBIISIOTCS
buznueckue Teopun (hopMuUpoOBaHUE MPEICTABICHUN O CTPYKType MOCTpOeHUsl GU3UUYECKON TeopuH,
poiu pyHIaMEHTAILHBIX 3aKOHOB U IPUHIUIIOB B COBPEMEHHBIX MTPEICTABICHHUX O IPUPO/IE, TPAaHULIAX
MPUMEHUMOCTH TEOPUM, JISl OTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CuCTeMHO-IeSITeTPHOCTHBIN MOAX0J] B Kypce (U3WKH pealu3yeTcs MPEkAe BCEro 3a CYET
OpraHHU3aIH SKCIIEPUMEHTAIILHOM AesTenbHOCTH oOydatomuxcs. s 6a30Boro ypoBHs Kypca Gpusuku
— 9TO WCIIOJIb30BaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JTAOOPAaTOPHBIX
paboT, KOTOpBIE B MporpamMme Mo (puszrke 00beTUHEHbI B OOLIMIA CIMCOK YYEHUYECKHX MPAKTUYECKUX
paboT. Beienenue B ykazaHHOM niepeyHe 1a00paTOpHBIX paboT, MPOBOAUMBIX Il KOHTPOJIS U OLICHKH,
OCYILECTBIISICTCS YHJaCTHUKAMHU 00pa30BaTeIbHOIO MpoIecca UCX0 U3 OCOOCHHOCTE! MIaHUPOBAHUS
U OocHalleHus: kabuHeta ¢usuku. [Ipu 3TOM obecrieunBaeTcsi OBIaJACHUE O0YUYAIOIIMMUCS YMEHUSIMU
IPOBOJUTH KOCBEHHBIE U3MEPEHMS, UCCIIEIOBAaHUS 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH U TIOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPETIOKEHHBIX THITOTE3.

Bosblioe BHUMaHue yJenseTcsl pelieHUI0 pacyE€THBIX M KaueCTBEHHBIX 3aday. [Ipu atom 1uis
pacu€THBIX 3aJay TMPUOPUTETOM SBIISIFOTCS 3aJadd C SBHO 33JaHHOM (U3MYECKOW MOJEINbIo,
MO3BOJISIOIINE IPUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjienia Kypca, Tak u
UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/enoB. /s KaueCTBEHHBIX 3a/a4 MPHOPUTETOM SIBIISTIOTCS 3aaHUS
Ha OOBSICHEHHE NMPOTEKaHUs (PU3NYECKHUX SBJICHUH U MPOLECCOB B OKPY’KAIOLIEH KU3HU, TpeOyromue
BbIOOpA (hU3MUECKON MOJIENH JUIsl CUTyallMH IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedoBanusiMu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY 00ecreueHUIo
y4eOHOro mporecca 0a3oBBId ypOBEeHb Kypca (U3WKKM Ha YPOBHE cpeaHero oodmiero oOpa3oBaHUs
JIOJDKEH M3Yy4aTbCsl B YCIOBHUSX MPEIMETHOro KaOuMHeTa (PU3MKU WM B YCIOBUSAX WHTETPUPOBAHHOTO
KaOWHETa MPeIMETOB €CTECTBEHHO-HAYYHOTO UKIA. B kKabuHere Ghu3uku TOJDKHO OBITH HEOOXO0IUMOE
nabopaTopHoe 000py/lOBaHME JJIS BBINOJHEHUS YKa3aHHBIX B Iporpamme Mo (u3MKe YYEeHHYECKHX
MPAKTUYECKUX pabOT U AEMOHCTPALlMOHHOE 000pYyI0BaHUE.

JleMOHCTpalnOHHOE 000pyA0BaHUE (POPMHUPYETCS B COOTBETCTBUU € IPUHITUTIOM MUHUMAJIBHON
JIOCTATOYHOCTH M 00ECIIeUYNBaeT IMOCTAHOBKY IMEPEYHCICHHBIX B MPOTpaMMe 1O (U3UKE KITFOUEBBIX
JNEeMOHCTpallMid Ul MCCIIEOBAHUS HU3yYaeMbIX SIBICHHUM M TPOLECCOB, OMIUPHUYECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGopatopHoe 00OpyJOBaHUE Ul YYCHHUYECKHX MPAKTHUECKUX paboT (hopMupyercs B BUIE
TEMaTHYECKUX KOMILUIEKTOB U O0ECIeUrBaETCs B pacu€re OJHOT0 KOMIUIEKTa Ha JBYX OOYy4YarOUIUXCS.
TemaTnueckre KOMIUIEKTHI JJa0OPaTOpPHOTo 000PYAOBAaHUS JOJHKHBI OBITh IOCTPOCHBI Ha KOMIIEKCHOM
MCIIOJIb30BAaHUU aHATIOTOBBIX U HU(POBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTENIbHBIX CHCTEM
B BUJIE IU(PPOBBIX JTAOOPATOPUHA.

OCHOBHBIMU TEISIMU U3Y4YeHUsT (PU3UKH B 00IIEM 00pa30BaHUH SIBISIOTCS



- (hopMuUpOBaHHME MHTEpECa M CTPEMIJICHUSI O0ydaroIuxcs K HAyYHOMY H3YUYCHMIO MPUPOIHI,
pa3BUTHE UX MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

- pa3BUTHE TMPEIACTABICHMA O HAyyHOM METOJA€ TO3HaHUS H  (hopMupoBaHHe
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSM;

- opMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4EeHUsI OCHOB CTPOCHUS MATEPUH
U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

- (opmupoBaHue yMEHHH OOBSCHATH SIBICHHUS C HCIOJIb30BaHMEM (U3UYECKHX 3HAHUU M
HAYYHBIX JI0Ka3aTeIbCTB;

- (poopMupOBaHUE MPEJCTABICHUNA O POIM (PU3UKU ISl Pa3BUTHUSI IPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKU U TEXHOJIOTHA.

JlocTuxkeHue 3Tux 1esneil o0ecreurnBaeTcsl pelieHueM CIeIYIOIINX 3a1a4 B MPOIIecCe N3YUYCHHUS
Kypca (U3UKU Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHMs:

- IpUOOpeTEeHNE CUCTEMBI 3HAHUI 00 00X PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX,
BKJIIOYass MEXAaHUKY, MOJIEKYJSIPHYIO (PH3HKY, SJIEKTPOAMHAMUKY, KBAaHTOBYIO (DM3UKY M 3JIEMEHTHI
acTpopu3uKy;

- (popmupoBaHme yMeHHI NMPUMEHSATh TEOPETHUYECKHE 3HAHUS IJISi OOBSICHEHUS (PH3MUECKUX
SBIICHUH B IPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHU B MOBCEIHEBHOM JKU3HH;

- OCBOEHME CIIOCOOOB pEIICHUs Pa3IMUHBbIX 3aJa4 C SIBHO 3a/J1aHHON (PU3NYECKON MOJEIBIO,
3aja4, MOAPa3yMEBaIOIIUX CAMOCTOSITEILHOE CcOo3/laHue (PU3HUECKON MOJENH, aJIeKBaTHOW YCIOBHUSIM
3a/1a4i;

- TOHMMaHuEe (PU3MYECKUX OCHOB M TPUHIUIOB JACHCTBUS TEXHUYECKHX YCTPONCTB U
TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIUSHUS HA OKPY>KAIOILYIO CPELY;

- OBJIAJICHUE METOJAMU CaMOCTOSITEILHOTO IIJIAHUPOBAHUS M MPOBEACHUS (PU3NUECKHX
HKCIIEPUMEHTOB, aHAJIN3a U MHTEPIPETANU HH(POPMAIIH, OTIPEICIICHUS IOCTOBEPHOCTH ITOJYy4EHHOTO
pe3yIbTarTa;

- CO3JJaHM€ YCIOBUH Uil Pa3BUTHS YMEHHUM NPOECKTHO-UCCIEI0BATEIbCKOW, TBOPYECKOM
JESATEIIBHOCTH.

Ha uzyuyenue gusnku (6a30BbIi ypOBEHB) Ha YPOBHE CpeIHEr0 00IIero o0pa3oBaHusi OTBOJAUTCS
136 yacos: B 10-M kiacce — 68 yacoB (2 yaca B Heziento0), B 11-M kitacce — 68 yacoB (2 yaca B HEZEIIO).

[Ipennaraemplii B mporpamMMe mo (Qu3MKe MepedeHb J1abOpaTOPHBIX U MPAKTUYECKUX padoT
SBIISIETCS PEKOMEHIOBAHHBIM, YUUTENb JiefaeT BbIOOp NMPOBEACHUS 1a00PaTOPHBIX paboT M OMBITOB C
y4€TOM MHJIMBUYaJIbHBIX OCOOEHHOCTEH 00yJaromuxcsl.

Jlnist peainzaliy MPOrpaMMbl HCIIONB3YIOTCS YUeOHHUKH, AOMYILIEHHbIE K UCIOIb30BAHUIO MPU
peau3alyi UMEIOLUX TOCY/IapCTBEHHYIO aKKpeIUTAlMI0 00pa30BaTeIbHBIX MPOrpaMM HAdyajJbHOTO
o0111ero, OCHOBHOTO 0011ero, cpeaHero olmiero o0pa3oBaHUs OpraHU3alMSIMHU, OCYLIECTBISIOIINMU
00pa3oBaTeNbHYIO IeATebHOCTD, TprKa3oM MunmnpocsemieHus oT 21.09.2022 Ne 858:

- ®usuka: 10 knace : 6a30BbId U yriyOsieHHBIH ypoBHH : yueOHUK / Msxumes I'.5., ByxoBues
B.b., Corckuit H.H.; mox penakuwmeii [TapdenroeBoit H.A. — 10-e uzn., crep. — Mocksa : [IpocBemnienue,
2023. — 432 c. : nn. — (Knaccuueckuii Kypc).

- ®wusuka, 11 wmacc/ Msakumes [.5., byxoeues b.b., Uapyrun B.M. mox penakumeit
[TappentreBoit H.A., AkunonepHoe obmiectBo «M3natensctBo «IIpocBemenuey.

DneKTpoHHbIE 00pa3oBaTeIbHbIE PECYPChl, TOMYLIEHHbIE K UCIOIb30BAaHUIO MPU pealln3aluu
UMEIOIMX TOCYAApCTBEHHYIO aKKpeIUTalMi0 00pa3oBaTelIbHBIX MPOTrpaMM HavyajJbHOro OOIIero,
OCHOBHOTO 00111eT0, cpeaHero oomero oopazoanusi npukazom MunmnpocsemnieHus: ot 02.08.2022 Ne
653:

- Poccwmiickas anexkrponHas mkoia — resh.edu.ru/subject/28/10/

- bubnmoreka marepuanoB ®I'MC «Most mkona — lib.myschool.edu.ru/market

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPEIMETA



OcBoenune yueOHoro npeamera «Pu3nkay Ha ypOBHE CpeIHEro o01iero oopasoanus (0a30BbIN
YPOBEHb) JOJDKHO OOECHEeUUTh JIOCTHIKCHHE CICAYIOUIMX JIMYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3yIHTATOB.

JINYHOCTHBIE pe3yJabTaThbl

JImyHOCTHBIE pe3yJibTaThl OCBOEHUA YyueOHOro mnpeamera «Du3nkay MOKHBI OTpakaThb
TOTOBHOCTb U CIIOCOOHOCTH OOYy4YarolIUXCsl PYKOBOACTBOBATbCA CGHOPMUPOBAHHON BHYTpPEHHEU
MO3UIMEH JTUYHOCTH, CUCTEMOM LEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIACHUH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHHUE >KMU3HEHHOTO
OMbITAa U ONBITA JIEATEIBHOCTH B MPOIECCE peajn3allid OCHOBHBIX HANpaBiICHUN BOCHHUTATEIbHOU
JIeATeTbHOCTH, B TOM YHUCJIE€ B YACTHU:

1. I'pa:knaHCKOro BOCIMTAHMSI:

- ¢(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UITUHN 00YJArOIIET0Cs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 0OIIECTBa;

- TPUHATHAE TPAJULIMOHHBIX OOIIEYEIOBEUECKUX TYMAHHUCTHYECKUX M JIEMOKPATHYECKUX
IIEHHOCTEM;

- TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpECax TIPa)KTaHCKOro OOIIeCTBa,
y4acTBOBATh B CAMOYTMPaBIECHUH B 00pa30BaTeIbHON OpraHU3aIiH;

- YMEHHUE B3aUMOJICHCTBOBATh C COIIMATLHBIMUA HHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIIHSIMH
Y Ha3HAUYCHUEM;

- TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM JCSITEIILHOCTH;

2. [TaTpuoTHYECKOr0 BOCIIUTAHUS:

- ¢(hOpMHUPOBAHHOCTH POCCHICKOM TPayKAaHCKON HICHTUYHOCTH, TATPHOTH3MA,

- IICHHOCTHOE OTHOIIEHUE K FOCYAapCTBEHHBIM CUMBOJIAM, TOCTHXKEHUSM POCCUHUCKUX YUEHBIX
B 00J1acTu (DU3UKHU U TEXHUKH,

3. JlyXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHHUS:

- cpOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO ITOBEICHHUS;

- cOCOOHOCTh OLIEHWBATh CUTYAIIUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE€ B IEATEIILHOCTH YUYEHOTO;

- OCO3HaHHE TUYHOTO BKJIA/a B MOCTPOCHHE YCTOWYMBOTO OyAyIIETo;

4. JcTeTHYeCKOro BOCIMTAHMS:

- ACTETHUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILIETO
¢buznueckoil HayKe;

5. TpyaoBoOro BocnuTaHusi:

- HTHTEPEC K pa3IUIHbIM chepam npodecCuoHaATBHOM AESITEIbHOCTH, B TOM YHCII€ CBSI3aHHBIM C
bu3HUKON U TEXHUKOHN, YMEHHE COBEpPIIATh OCO3HAHHBIN BEIOODP OymyIiel mpoheccuu U pean30BhIBaTh
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

- TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUIO M CamMOOOpa30BaHUIO B 00NacTH (DU3UKUA HA
MPOTSKEHUH BCEU KU3HU;

6. IK0JI0rM4ecKOro BOCIIUTAHUS:

- c(opMUPOBaHHOCTh HSKOJOTUYECKOW KyJIbTYpPhI, OCO3HaHWE TJI00aTBHOTO XapakTepa
HKOJIOTHUYECKUX MPOoOIIeM;

- IUIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUN B OKPYKAIOIIECH Cpelie Ha OCHOBE 3HAHUS LieJIei
YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

- pacHIMpPEeHHE OMBITA AEATEIHLHOCTH SKOJOTUUECKOW HAMPABICHHOCTH Ha OCHOBE MMEIOIITUXCS
3HaHWH TI0 PHU3UKE;

7. IleHHOCTH HAYYHOT'O NO3HAHMS:

- cOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
buznyecKoil HayKu;

- OCO3HaHWE IEHHOCTU HAyYHOU JESITeNbHOCTH, TOTOBHOCTH B IpoIecce M3YYCHHs (UBUKH
OCYIIECTBIISATH IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENbHOCTh MHAUBUYaIbHO U B TPYIIIIE.

MertanpeamMeTHbIe pe3yabTAThl



B pesynbrare ocBoeHUs MporpaMmbl M0 (U3MKE Ha YPOBHE CPEAHEr0 OOIIEro oOpa3oBaHUs y
oOyuaromierocsi OyayT copMUpoBaHB MeTampelAMeTHbIe pPe3yJbTaThl, BKIIOYAIOUINE pa3IUyHbIC
y4eOHbIE ICUCTBUSI.

Ilo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

ba3oBble Jiornueckue 1eMCTBUA:

- CaMOCTOATEIbHO (OpPMYIHpPOBaTH M AaKTyaJU3UpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

- OIIPEACIIATH LIEJIN JEATEIbHOCTH, 33/1aBaTh APAMETPbI U KPUTEPUH UX JOCTHIKECHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B paCCMATPUBAEMBbIX (DU3HUUECKUX SIBICHUSX;

- pa3pabarbIBaTh IUIAH PELICHUs MPOOJIeMbl ¢ yUETOM aHaIM3a UMEIOIIMXCS MaTepUAIbHBIX U
HEMaTepUalbHBIX PECYPCOB;

- BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLCHUBAaThb COOTBETCTBUE pE3YJIbTATOB ILIEJSM,
OLICHUBATh PUCKH IIOCIEACTBUH AESITEIBHOCTH;

- KOOpPAMHUPOBATb U BBIIOJHATH pPa0OTy B YCIOBUSX PEAIBHOTO, BUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELLIEHUH KU3HEHHBIX ITPOOJIEM.

Ba3oBble ucciegoBare/bCKue 1eHCTBUA:

- BJIJIETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU IMOHATHAMH U METOJIaMH (PU3HUECKON HAYKH;

- BJIAJETh HaBBIKAMH Y4€OHO-UCCIIEOBATEIbCKON U MPOEKTHOW MAEATEIbHOCTH B 00JacTH
($u3MKHM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pElICHHs 3ajad
buznyecKoro coaepxKaHus, IPUMEHEHUIO Pa3IMYHBIX METO/I0B TO3HAHMUS;

- BJAJETh BUAAMU JAEATEIBHOCTU IO MOJIYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIIPETALUU,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX Y4eOHBIX CUTYallUsAX, B TOM YHUCJIE TpPU CO3JaHUU
Y4eOHBIX TIPOCKTOB B 00JIACTH (DU3UKH;

- BBIABJISITh IPUYMHHO-CIIE/ICTBEHHBIEC CBA3U U AKTYaJIM3UPOBATh 33/a4y, BbIJIBUIaTh TUIIOTE3Y
e€ pellleHus, HAXOIUTh ApIyMEHTHI JJIsl I0Ka3aTelbCTBA CBOMX YTBEP)KJIEHUH, 3a/1aBaTh apaMeTpbl U
KPUTEPUN PELIECHUS;

- aHaJIM3UPOBATh NOJyUYEHHBIE B XO/I€ PEILICHUS 3aJa4l Pe3yJIbTaThl, KpUTUYECKU OLIEHUBAThH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX yCIIOBHSX;

- CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 3a/la4l B 00pa30BaTEIIbLHOM AESTEIBbHOCTH, B TOM
qucie IPU U3yYeHUH (DU3HKH;

- IaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

- YMETh EPEHOCUTH 3HAHUS N0 (PU3UKE B MPAKTHUECKYIO 00J1aCTh KHU3HEIEATENbHOCTH;

- YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MIPEIMETHBIX 00IacTel;

- BBIJIBUTaTh HOBBIE UJCH, ITPEIaraTh OPUIMHAIBHBIE IOIXObI U PELLICHUS;

- CTaBUTb IPOOJIEMBI U 3a]1a4H, JOMYCKAOIIUE AIbTEPHATUBHbBIE PEIICHMUS.

Padora ¢ undopmanueii:

- BJIaJIETh HaBBIKAMM MOJIy4YeHHUS MHGPOpManuu (U3NYECKOTO COACpPKAHUS U3 HCTOUYHUKOB
pa3HBIX TUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH IMOUCK, aHAIN3, CUCTEMAaTU3ALNI0 U UHTEPIPETALNIO
MH(pOpMaLMU Pa3IMYHBIX BUIOB U (OPM MPEICTABICHUS;

- OLICHUBATh JIOCTOBEPHOCTh MH(OpMaINH;

- UCTIOJIb30BaTh CPeACTBa MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B pEeIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPTraHU3AIMOHHBIX 334ad C COOJIOJeHHEeM TpeOoBaHUM
HPrOHOMUKHU, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PECYpPCOCOEPEKEHUS, TPABOBBIX U 3TUYECKUX HOPM,
HOpPM UH(POPMAIIMOHHON 0€30MacCHOCTH;

- co3/1aBaTh TEKCThI (PM3MUECKOTO COAEPKaHMS B pa3IMYHbIX (hopMarax ¢ y4€TOM Ha3HAuEHUs
UHOPMAaLIUU 1 LEJIEBOH ay TUTOPUHU, BBIOUPAst ONTUMANIBbHYIO (POPMY MPEACTaBICHUS U BU3YaTIU3AIIH.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIE 1efiCTBUSA:

- OCYIIECTBJIAThH OOIIEHUE HAa YPOKaxX (PU3UKU U BO BHEYPOUHOU JAEATEIbHOCTH;

- pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYal[Uil U CMATYaTh KOH(IUKTHL;

- pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/CTB;

- IOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBa KOMAaHAHON U MHIUBUIYaIbHON pabOTHI;

- BBIOMpATh TEMaTHUKy M METOJAbl COBMECTHBIX NEHCTBUH € y4€TOM OOLIMX HMHTEPECOB H
BO3MOKHOCTEHN KaKJ0r0 4JIeHA KOJUIEKTUBA;



- IPUHUMATH IIEJI1 COBMECTHOU JESITeIbHOCTH, OPTaHU30BhIBATh U KOOPAUHUPOBATH JICUCTBUS
1o e€ TOCTHXKEHUIO: COCTaBJIATh IJIaH JEHCTBUI, paclpenesTh pojiu ¢ yUéTOM MHEHUN YYaCTHUKOB,
00CyXJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

- OLICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaKJIOT0 y4aCTHUKA KOMaHJbl B OOIIM pe3yabTaT Mo
pa3pabOoTaHHBIM KPUTEPUSIM;

- Mpeajaratb HOBBIE MPOEKTHI, ONEHUBATh HJAEU C IMO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- OCYIIECTBIISITh MO3UTUBHOE CTPATErMUECKOE MOBEACHNUE B PA3IMUHBIX CUTYAIUsX, POSIBISThH
TBOPYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryssiTUBHbIE YHHBEpPCAJIbHBIE YUeOHbBIE IeiiCTBHS.

Camoopranuszaums:

- CaMOCTOSITENIBHO OCYIIECTBIATh IO3HABATENIBHYIO IEATEIBHOCTh B 00JacTH (DU3HKH |
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTAaBUTH U (DOPMYJIUPOBATh COOCTBEHHBIE 33/1a4U;

- CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIHICHUS pPAcu€THBIX W KA4eCTBEHHBIX 3ajad, IUJIaH
BBITMIOJTHEHHS IPAKTUUECKOM pabOoThI ¢ yUETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MPEAIOYTEHU;

- TaBaTh OLIEHKY HOBBIM CUTYallUsIM;

- pacuIMpsATh paMKH Y4€OHOTO TIpeAMEeTa Ha OCHOBE JIMUHBIX MPEIMTOYTCHUH;

- JenaTtb OCO3HAHHBIA BHIOOP, apryMEHTHpPOBaTh €ro, OpaTb Ha ceOs OTBETCTBEHHOCTH 3a
perieHue;

- OLICHUBATh MPUOOPETEHHBIN OIIBIT;

- CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAULUU B 007acTH (U3HUKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTE/JIEKT:

- JlaBaTh OILICHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBHI B JEATEIHHOCTH, OILIEHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

- BJIaJICTh HaBBIKAMH TMO3HABATENbHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBHUU U
MBICITUTEIBHBIX TPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUH;

- HCIIOJIb30BaTh MPHUEMBI peiiekcru A OIIEHKH CUTYaIlH, BHIOOpA BEPHOTO PEIICHNUS;

- YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATh PEIICHHS M0 UX CHIDKEHUIO;

- IPUHUMATh MOTHUBBI U ApTYMEHTHI IPYTUX [P aHATN3€e PEe3yJIbTaTOB JAESATENbHOCTH,

- IPUHUMATH ce0sl, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

- IPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX NP aHATN3€ PEe3yJIbTaTOB JAESATEIbHOCTH,

- IPU3HABATH CBOE MPABO U MPABO JIPYTHX HA OLIIHOKH.

B mnpouecce nocTukKeHHs JTUUHOCTHBIX PE3YJbTATOB OCBOEHHUS MPOrpamMMbl MO (QU3MKE A
YPOBHSL CpeAHEro oOmiero oOpa3oBaHUs Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
MHTEIJIEKT, Mpernoaraimui chopMUpPOBaHHOCTD:

- CaMOCO3HAaHHs, BKIJIIOYAIOIIEr0 CIIOCOOHOCTh TMOHMUMATh CBOE IMOIIMOHAILHOE COCTOSHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUSI COOCTBEHHON SMOIIMOHAILHON c(epbl, ObITh YBEpEHHBIM B cele;

- CAaMOPETYJIMPOBAHMUS, BKIFOYAIOIIETO CAMOKOHTPOJIb, yMEHUE IPHHUMATH OTBETCTBEHHOCTH 32
CBOE TOBEACHUE, CHOCOOHOCTH aJalnTHPOBATHCS K HSMOLMOHAIBHBIM HM3MEHEHHUSM M TPOSIBIATH
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

- BHYTpPEHHEH MOTHBAIlMM, BKJIIOYAIOUIEH CTpEeMJICHHE K JOCTH)KEHUIO LEIH M YCIexy,
ONITUMU3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATH UCXO/IS1 U3 CBOUX BO3MOYKHOCTEH;

- SMIATHM, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE JPYTHUX,
YYUTBIBATh €TO MIPH OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

- COIMANIFHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C APYTHMMU
JFOIBMU, 3200THTHCS, IPOSBIISITh HHTEPEC U Pa3pemiaTh KOHMIUKTHI.

IIpenmeTHbIe pe3yabTaThI



K konny oOyuenust B 10 kJjiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE OJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHHI:

- JIeMOHCTPHPOBATh Ha IMPHMEpPax pOJb U MECTO (PHU3MKU B (POPMUPOBAHHH COBPEMEHHOM
Hay4HOH KapTUHBl MHUpPA, B Pa3sBUTHUM COBPEMEHHOM TEXHUKHM M TEXHOJOIMH, B HPaKTHYECKOH
JIeITEeIILHOCTH JIFOACH;

- YUUTBIBATh I'PAHMIIbI IPUMEHEHUS U3YUYEHHBbIX (U3NYECKUX MOJEJEH: MaTepualibHas TOYKa,
MHepIanbHas cucreMa orcuéra, abCOIOTHO TBEPIOE TEJO, UACATBHBIN a3, MOJIEIH CTPOSHUS T'a30B,
AKHUJIKOCTEH U TBEPABIX TEJI, TOUCUHBIH JIEKTPUUECKUI 3aps]] IPH pelieHUH (PU3NYECKUX 3a/1a4;

- pacrio3HaBaTh (hU3MUYECKHE SBIEHUs (Tpouecchl) U OOBACHATh MX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJSIPHO-KUHETUUECKO TEOpUU CTPOEHUS BEIECTBA U  DJIEKTPOJMHAMUKU:
PaBHOMEPHOE M PaBHOYCKOPEHHOE MIPSIMOJIMHEIHOE IBU)KEHUE, CBOOOIHOE TTa/IeHHUE Tell, IBUKEHUE 110
OKpPY>KHOCTH, HHEpUHs, B3auMmopencTBue tein, auddysus, OpOyHOBCKOE MABIIKEHHE, CTPOCHHUE
KHUJIKOCTEH M TBEPABIX TeN, U3MEHEHHEe O0bEMa Tesl MPH HArpeBaHuu (OXJIAXKIEHHH), TEIIOBOE
paBHOBECHE, UCNIAPEHUE, KOHJECHCAllUs, IUIaBJIEHUE, KPUCTAJUIN3alMsl, KUIIEHUE, BIaXKHOCTh BO3/yXa,
HOBBIIIEHUE JABJICHUS Ta3a IpU €ro HarpeBaHUM B 3aKPHITOM COCYZE, CBS3b MEXIYy NapaMeTpaMu
COCTOSIHUS T'a3a B U30IpoLIeccax, JIEKTPU3aLUs Tel, B3aUMOJEICTBHIE 3apsi/10B;

- OIMCHIBaTh MEXAHWYECKOE JBUKEHHE, UCTIONb3YS (PU3NYECKHUE BEIMYMHbBI: KOOPUHATA, Ty Th,
nepeMelIeHle, CKOpOCTb, YCKOPEHHME, Macca Tejla, CUjla, UMIIYJbC Tela, KUHETHYecKas SHEprusd,
HNOTEHIMATIbHAsL SHEPIUs, MEXaHWYecKas padoTa, MEXaHUYECKas MOLTHOCTb; IPH OMMCAHUU IIPABUIIBHO
TPAaKTOBaTh (PU3UYECKUN CMBICI HUCHOJIB3YyEMbIX BEIMYUH, UX OOO3HAYCHHS WM CIUHMIBI, HAXOAWUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTUMU BEIMUYUHAMY;

- OTIHCHIBATH U3yUYCHHBIE TETIOBBIE CBOMCTBA TEJ U TEIUIOBHIE SBJICHHS, HCIIONB3YS (pU3HUecKue
BEJIMYMHBL: JIaBJIEHUE Ta3a, TeMIeparypa, CpeJHssl KUHEeTHYECKasi SHEPIUs XaOTUUYECKOTO JBMXKEHUS
MOJIEKYJ, CpEIHEKBaJpaTHU4Has CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSS AHEPIHUs,
pabota rasa, kKo3(GGUIHEHT MOJIE3HOT0 JEHCTBUS TEIUIOBOrO ABHUraTels; NMPU OMMCAHUM MPABUIBHO
TPAaKTOBaTh (PU3UYECKUN CMBICI HUCHOJIB3YyEMbIX BEIMYUH, UX OOO3HAYCHHS W CJUHMIBI, HAXOJHUTh
(bopMyIbl, CBA3BIBAIOIINE JaHHYIO (PU3MUYECKYIO BETMYMHY C JPYTUMH BEJTMUHHAM;

- OIUCBHIBaTh M3y4YEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEILIECTBA M JJIEKTPUUYECKHE SIBICHUS
(mporecchbl), MCMONB3Ysl (U3NYECKHE BEIUYMHBL DJICKTPUYECKUH 3apsi, DJEKTpUYEcKoe IoJe,
HANpsDKEHHOCTD TMOJIs, MOTEHIUAN, Pa3HOCTh MOTEHIMAJIOB; MPU ONMHMCAHWUU IPaBMWIBHO TPAKTOBATH
(bu3nUecKnuil CMBICI HCIOIb3yEMbIX BEIMYUH, UX OOO3HAYCHMS M €JUHMIBI, YKa3bIBaTb (POPMYIIbI,
CBS3BIBAIOIIME JTAHHYIO (PU3UUYECKYIO BEIHUNHY C APYTUMHU BETUUYUHAMU;

- aHaNMM3MpoBaTh (PM3MYECKHUE MPOIECChl U SBICHMS, HCHOIb3Yyd (PU3NyecKue 3aKOHBl U
OpUHLMIBL 3akoH BcemupHoro tsarorenus, |, Il u Ill 3akonsr HbproToHa, 3akOoH coxpaHeHus
MEXAHUYECKOM DHEPIUH, 3aKOH COXPAHEHMsI HMMITYJIbCA, NMPUHLMII CYNEPHO3ULUN CHJI, HPUHLHKI
paBHONpaBUsS MHEPLHUAIBHBIX CHCTEM OTCYETA, MOJIEKYJISPHO-KMHETUYECKYIO TEOPHIO CTPOCHHS
BELIECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEJHEN KMHETUYECKOW PHEPIMH TEIUIOBOTO JBUKEHHS MOJIEKYI C
a0COIOTHOW TeMIepaTypoil, MepBblii 3aKOH TEPMOJUHAMHKHU, 3aKOH COXPAHEHUS 3JIEKTPUYECKOIO
3apsja, 3akoH KyJoHa, mpu 3TOM pa3inyaTh CJI0BECHYIO (POpMYyIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BbIpaXXEHHE U yCIOBUS (TpaHMIIbl, 00JIaCTH) TPUMEHUMOCTH;

- OOBSICHATH OCHOBHBIE HMPUHIIUIBI JEHCTBUS MAaLIMH, MPUOOPOB U TEXHUYECKHX YCTPOMCTB;
pa3ianyaTh yCIOBHS X O€30MaCHOTO MCIIOIb30BAHMS B TIOBCETHEBHOM KU3HU;

- BBIMOJHATH JKCIEPUMEHTHl IO HCCIEA0BAaHUIO (PU3MUECKUX SBICHUA M TPOLECCOB C
HCIIOJIb30BaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUM, PHU 3TOM (OpMYJIMPOBATH MpodieMy/3anady u
TUIOTEe3y Y4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyA0BaHMUS,
MIPOBOAMTH OMBIT U POPMYJIUPOBATH BHIBOIBI;

- OCYILIECTBIATH NPSAMbIE U KOCBEHHbIE M3MEPEHHs (PU3UUECKUX BEJINYMH, IPU 3TOM BBIOMPAThH
ONTUMAJIBHBIA CIOCO0 H3MEpPEeHUsT M MCMOJIb30BaTh H3BECTHBIE METOJbl OLIEHKH MOTpelHoCTen
U3MEPEHHUI;

- UCCJIEJIOBATh 3aBHCHUMOCTH MEXAy (PU3NYECKUMH BEITMYMHAMU C MCIOJB30BAaHUEM IPSMBIX
U3MEPEHUi, MpH OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pe3yJbTAaThl IOJyYCHHON
3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BHJE TAONUIl U TpadUKOB, AeIaTh BHIBOJBI 10 pe3yJbTaTaM
UCCIIEJOBAHMSI;



- co0r0/1aTh MpaBMiIa OE30MAaCHOTO TPY/Ia MPHU MPOBEACHUH UCCIICAOBAHHUH B paMKax y4eOHOTo
9KCTIEPUMEHTa, y4eOHO-MCCIICOBATEILCKOW M TPOEKTHOM JIEATETBHOCTH C  HCIOJIB30BAHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 00OPYI0BAHUS;

- pemaTh pacy€THBIC 3aJa4M C SBHO 3aJaHHOW (PU3NYECKON MOJEINBIO, UCTIONb3Ys (PHU3NYECKUe
3aKOHBI M TIPUHIIMITBL, HA OCHOBE aHaJIHM3a YCIOBUS 33[a4l BHIOMPATh (PU3UUECKYIO MOJIEIb, BBIICIATh
¢du3nyeckre BeIMYMHBI U (HOPMYIIbI, HEOOXO0AUMBIE IS €€ peleHus], IPOBOANUTH PACUETHI M OLICHUBATD
PEaIbHOCTH MOJIyYEHHOTO 3HAUCHUS (PU3UUECKON BEITMYMHBI;

- pemath Ka4yecTBEHHBIC 3aJadyl: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUUBYIO LEMOYKY
paccyXJIeHHH C OTIOpO Ha N3yUYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NYECKUE SBICHMUS;

- MCIIOJIb30BaTh MPHU PEIICHWH y4eOHBIX 3aJjad COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHH
JUISL TIOMCKA, CTPYKTYPHPOBAHMS, MHTEPIPETALUN U MPEACTaBICHNUS y4eOHONH M HAYYHO-TIOMYJISIPHON
uHpOpMAaLMY, TOMYYCHHON W3 pa3iMyYHBIX MCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMYIO
uHpopmaruio;

- IPUBOJUTH MIPUMEPHI BKJIaZa POCCUHCKUX U 3apYOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE HAYKHU,
00BSCHEHHUE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

- UCTIOJIB30BATh TEOPETHUECKUE 3HAHUSA 1O (PU3UKE B MOBCETHEBHOM KU3HU JUIsI 00ECTICUeHHS
Oe3omacHOCTH TpHU OOpalieHHH ¢ NPUOOpaMH W TEXHHUYECKUMH YCTPOMCTBAMH, Ul COXPaHEHUS
3I0POBBsI U COOITIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKPYIKAIOIIEH cpejie;

- paboTaTh B IpyIIe C BBIIOJHEHUEM Pa3IMYHBIX COLHMAIBHBIX POJICH, MJIaHUPOBaTh padoTy
TPYMIIBI, PAlMOHAILHO paclpeieNsaTh 00S3aHHOCTH W IJIAHWPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX
CHTyalusiX, aJeKBaTHO OLEHHMBAaTh BKJIAJ KaXIOr0 M3 YYaCTHHUKOB TPYNNBl B pELICHUE
paccMaTpuBaeMoi MpoOIeMBbI.

Coaep:xaHue nporpaMMbl yueOHOro npeaMera, Kypca, 1M CUMILTHHbI
(68 yacoB)

Pasnen 1. @usuka U MeTOAbI HAYYHOT'O IO3HAHUS.

®usznka — Hayka o npupoze. Hayunsle meTonbl mo3HaHus OKpysKaromero mupa. Poib
HKCIEPUMEHTA 1 TEOPHH B IPOIIecce MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue pu3nUecKuXx siBIeHUN 1 mpoueccoB. Hayunsie runoressl. du3nueckne 3aKOHbI
U Teopuu. [ paHUIIbI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (QOPMUPOBAHHMU COBPEMEHHOW HAyyHOM KapTUHBI MHpa, B
IIPaKTUYECKOU NEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu.

AHanorosble U HU(PPOBbIE U3MEPUTENBHbIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pasnen 2. Mexanuka.

Tema 1. Kunemartuka.

Mexannueckoe aBukeHHE. OTHOCUTEIBLHOCTh MEXaHWYECKOro JBHeHHUs. Cucrema OTcuéTa.
Tpaexropus.

[lepememienue, ckopocTh (CpedHsii CKOpPOCTb, MIHOBEHHas CKOPOCTb) U YCKOpEHHE
MaTepUaIbHOW TOUYKHM, MX IPOEKIMH HAa OCH CUCTEMBI KoopAuHar. CIIoKeHHE NEpeMELICHUH U
CJII0’)KE€HHE CKOPOCTEM.

PaBHOMEpHOE M PABHOYCKOpEHHOE MpSMOJMHENHHOE JABWXKEHHE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NTEPEMEICHUS MaTEPUAIIbHON TOYKN OT BPEMEHH.

CBobosHOe najieHue. Y CKopeHre CBOOOTHOTO TaICHHS.

KpuBonuneiinoe neuxenue. [[BrkeHrne MaTepruagibHOM TOYKH MO OKPYKHOCTH C TIOCTOSIHHOM 11O
MOJYJII0 CKOpPOCTBIO. YTJIOBasi CKOpPOCThb, JIMHEHHas ckopocTh. Ilepmon u dactota oOparieHus.
L{eHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue ycTpoucTBa M IPAKTUYECKOE IPUMEHEHHUE: CIIMIOMETpP, ABHKEHHE CHapPsOB,
LIETIHBbIE U PEMEHHBIE IIEpeavn.

Jlemoncmpayuu.

- Mopnenp cuCTeMBI OTCYETa, MITIOCTPALAA KHHEMAaTUYECKUX XapaKTEPUCTHUK JABHKCHUS.

- [IpeobpazoBanue NBUKEHUN C UCIIOIB30BAaHUEM IPOCTHIX MEXaHU3MOB.

- [Tanenue Ten B BO3AyXe U B Pa3peKEHHOM ITPOCTPAHCTBE.



- Habmonenue nBrxeHus Tena, OpoIeHHOro MO/ YTIOM K TOPU30HTY M TOPU30HTAIBHO.

- 3MepeHne yckopeHusi CBOOOIHOTO NMajeHuUs.

- HampaBneHne CkopoCTH Npu ABHKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomeoi.

- NI3yueHune HepaBHOMEPHOTO JIBUKEHUS C LIEIbIO ONPEAEICHUS] MTHOBEHHONW CKOPOCTH.

- HccnenoBanue COOTHOLIEHUS MEXAY IyTsIMH, IPONICHHBIMU TEJIOM 3a IOCIEAOBATEIbHBIC
paBHBIE NIPOMEKYTKU BPEMEHU IIPU PaBHOYCKOPEHHOM JBM)KEHUU C HAYaJIbHOM CKOPOCTBIO, PAaBHOM
HYJIIO.

- 3yuenue IBMKEHUS IIAapHKa B BA3KOU KUAKOCTH.

- V3yuenue nBmxeHus Tea, OpOIICHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka.

[Ipunnun orHocutenbHOcTH ['ammnes. Ilepseiii 3akoH Herorona. VMHepuuanbHble CUCTEMBI
OTCYETA.

Macca tena. Cuna. [lpuniun cynepno3umuu cui. Bropoii 3akon HeioToHa 1151 MaTepuaibHOM
ToukH. Tpernii 3akoH Hpl0TOHA [U1s1 MaTepualIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuuyeckas CKOPOCTb.

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

Tpenue. Buabl TpeHus (mokosi, ckoiabxeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUSl CKOJBXKEHUs U cuia TpeHus nokos. Koapduument tpenus. Cuia CONpOTUBICHUS NpPU
JBUKEHHUU TeJa B )KUAKOCTU WU rase.

[TocTynarenbHOE U BpallaTeIbHOE JBMKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpaimieHus. [lmedo cumbl. YciloBUS paBHOBECUS TBEPIOIrO
Tena.

TexHuyeckue ycTpolicTBa M NPAKTUYECKOE TNPUMEHEHHWE: MOALIMIHHUKY, JABU)KECHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

- SIBneHue nHEpLUUH.

- CpaBHEHHE MacC B3aUMOJIEHCTBYIOIINX TEJI.

- Bropoii 3akon HeroToHa.

- N3mepenue cui.

- Cl10KEeHHE CHUII.

- 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(OopMaIiu.

- HeBecomocTs. Bec Tena nmpu yCKOpeHHOM NOAbEME U TaICHUN.

- CpaBHEHHUE CUJI TPEHMSI ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

- YcnoBus paBHOBeCHs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomeoi.

- 3yuenue nBuxeHns Opycka o HaKJIOHHOM IJIOCKOCTH.

- HccnenoBanue 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

- HccnenoBanne yCclioBH paBHOBECHS TBEPAOIO TeA, UMEIOLIETO OCh BPAILICHMS.

Tema 3. 3aKk0oHBI COXpaHeHHUs] B MEXaHUKe.

Nmnynbe maTepuanbHOM TOYKM (Tena), CUCTEMbl MaTepUalbHBIX TOueK. VIMIynbc CHIIBI U
W3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pa6ora cunbl. MOIIHOCTE CHUIIBI.

Kunernueckas sHeprus MarepuaibHOi Touku. Teopema 06 N3MEHEHNH KUHETUYECKOM SHEpIUu.

[TorenunansHas sHeprus. [loTeHuuanpHas sHeprus ymnpyro aeGopMHpPOBaHHOW MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMITH.

[loTeHunanpHble W HeNOTEeHUUaNbHble CHJbl. CBA3b pabOThl HEMOTEHUUANbHBIX CHII C
W3MEHEHHNEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYupyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
IIUCTOJIET, JBUKCHHUE PaKeT.

Jlemoncmpayuu.

- 3aKOH COXpaHEHUS UMITYJIbCa.
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- PeakTuBHOE IBUKEHHE.

- [lepexon MOTEHITMATBLHON YPHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomeoi.

- I3ydenune abCoMOTHO HEYIIPYTOro yapa ¢ IOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MASTHUKOB.

- HccnenoBanue cBsi3u pabOTHI CHIIBI C ©I3MEHEHUEM MEXaHMUYECKOW SHEPTHH Teja Ha MPHMepe
pacCTsKEHUSI PE3UHOBOIO KIyTa.

Pasnea 3. MosekynsipHas (pu3uKa ¥ TEPMOJAUHAMHUKA.

Tema 1. OcCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH TEOPHH.

OcCHOBHbBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETHUYECKONH TEOPUM M HMX OMNBITHOE OOOCHOBAHHE.
BpoyHnoBckoe nBuxenue. Auddysus. Xapakrep ABMKEHUS M B3aUMOJICHCTBHS YaCTHI] BELIECTBA.
Monenu cTpoeHus Ta30B, )KUIKOCTEH U TBEPABIX TEJ U OOBSICHEHHE CBOICTB BEILIECTBA HA OCHOBE ATHX
Mozeneil. Macca u pazmepsl Mosiekyi1. Konnuectso Bemectsa. [loctosHaas ABorapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remnepatyp Llenscus.

Mognens wuneanpHoro rasa. OCHOBHOE YpaBHEHHME MOJEKYJISIPHO-KMHETUUYECKON TEopuu
UeanbHOro ra3a. AOGCOIIOTHAS TEMIEpaTypa Kak Mepa CpeHed KWHETUYEeCKOW SHEPruH TEIIOBOTO
nBwxeHus gactul rasa. Illkana temneparyp KensBuHa. ['a30Bble 3akOHBI. YpaBHeHHe Menneneesa-
Kunaneiipona. 3akon JlanproHa. M3omponeccel B HIEaNbHOM Ta3e € IOCTOSHHBIM KOJUYECTBOM
BeulecTBa. ['paduueckoe npeacraBiaeHue U30MPOLIECCOB: U30TEPMa, U30X0pa, U3obapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu.

- OmnbIThl, [0Ka3bIBAIOIIME JUCKPETHOE CTPOEHUE BeliecTBa, Qororpaduu  MOJIEKYII
OPraHUYECKUX COCTUHECHUM.

- OnbIThl 0 UG GY3UHN )KUIKOCTEH U Ta30B.

- Monens OpOyHOBCKOTO JIBUKEHHUSI.

- Monens onswita IllTepHa.

- OnbITHI, 10Ka3bIBAIOIINE CYLIECTBOBAHUE MEXMOJIEKYJISIPHOTO B3aUMO/IEHCTBUS.

- Monens, WIUTIOCTpUpPYIOILAs IPUPOAY JaBIEHUS ra3a Ha CTEHKHU COCy/1a.

- OnbITHI, WITIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI UI€AIBHOTO Ta3a, N30 POLECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomeoi.

- Onpenenenre Macchl BO3lyXa B KJIIACCHOM KOMHAaTe Ha OCHOBE M3MepeHUN 00bEMa KOMHATHI,
JIABJICHUSI ¥ TEMIIEPATYPhl BO3/lyXa B HEH.

- HccrenoBanne 3aBUCHMMOCTH MEXY ITapaMeTpamMu COCTOSHHSI Pa3peKEHHOTO rasa.

Tema 2. OCHOBBI TEPMOANHAMHKH.

TepmonnHamuyeckas cuctema. BHyTpeHHss sHEprust TEpMOAMHAMHYECKOM CUCTEMBI U CITOCOOBI
e€ n3meHenus. KonmdecTBo TemoTel M paboTa. BHYTpeHHss 3HEprusl 0JHOATOMHOTO MJI€aJIbHOTO Ta3a.
Buasl Temonepenadn: TEMIONPOBOAHOCTb, KOHBEKIMS, H3JIyYEHHE. YJIEIbHAs TEIJIOEMKOCTh
BeniecTBa. KoanmuecTBo TENMIOTH pH TEIUIONEpeaaye.

[Tonsitue 06 agmabatHoM mporiecce. [lepBblit 3akOoH TepMoauHAMHKHU. [IpuMeHeHHEe MepBOro
3aKOHA TEPMOAMHAMUKH K H3omporeccaM. I 'paduyeckas naTepnperanus paboThl rasa.

BTtopoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh TPOIIECCOB B MMPUPO/IE.

TennoBeie mMammubl. [IpuHIMNBL OeiicTBUs TeruoBBIX MamuH. IIpeoOpa3oBaHus sHepruu B
TerioBbix MamuHax. Koagduuuent nonesnoro aeiictBus temnoBoit MamuHbl. [{ukn Kapho u ero
KO3(DPUIIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TEINIOIHEPTETUKH.

TexHuyeckue ycTpoilcTBa M MpPaKTUYECKOE MPUMEHEHME: ABUTaTelb BHYTPEHHErO CrOpaHus,
OBITOBOM XOJOIUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu.

- I3MeHeHne BHyTpeHHeW SHepruu Teljla Ipy COBEPIIEHUH pabOThI: BBUIET MPOOKU U3 OYTHUIKH
o JEeHCTBHEM CXKaToro BO3[yXa, HarpeBaHue HQupa B JIATYHHOH TpyOKe MyTEM TpeHUs
(BHI€OIEMOHCTpAITHS ).

- 3meHeHne BHyTpeHHEN SHEpTrUH (TeMIepaTyphl) Tejla IpH Terionepeaye.

- OnbIT MO a1MabaTHOMY PaCIIMPEHHUIO BO3yXa (OMBIT ¢ BO3AYIIHBIM OTHUBOM).

- Mopenu napoBoii TypOUHBI, ABUTaTENsl BHYTPEHHETO CTOPaHMsl, PEaKTUBHOTO JIBUTATElIs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomeoi.

- U3mepenue yaenbHON TEMI0EMKOCTH.
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Tema 3. ArperatHblie cocTOsiHUS BenlecTBa. Ma3oBbie Mepexo/bl.

[TapooGpa3oBanue u koHueHcanwus. VcnapeHue u kureHue. AOCOTIOTHAE M OTHOCHTEIIbHAS
BJIQXKHOCTb BO3Ayxa. HacelmieHHBIH nap. YjaenpHas TemioTa napooOpa3oBaHHUs. 3aBUCUMOCTb
TEMIIepaTypbl KUIIEHHS OT JaBJICHUS.

Teépmoe teno. Kpucrammuueckne u amopdHble Tena. AHU30TPOINUS CBONCTB KPHCTAIIIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuaibl. 1naBnenre u kpucrammzanus. Y iejbHas TEIUoTa
riasnieHus. Cyomumarnusi.

VYpaBHeHHe TEII0BOro H6anaHca.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: TUIPOMETP M IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTUU TOJIyYEHHUS! COBPEMEHHBIX MaTepUalioB, B TOM YHCIIE HAaHOMATEpHAJIOB, U
HaHOTEXHOJIOTUU.

Jlemoncmpayuu.

- CBOICTBA HACBHIIEHHBIX MTAPOB.

- Kunienue npu nNoHM>XEHHOM JIaBJICHUU.

- CiocoObl U3MEpEeHHUsI BIAKHOCTH.

- Habmonenne HarpeBanus ¥ IUIaBICHUS KPUCTAJUTMIECKOTO BEIIECTBA.

- JleMoHCTpanus KpucTasuioB.

Vuenuueckuii sxcnepumenm, 1ab6opamopHvle pabomoi.

- MI3MepeHune OTHOCUTENbHOM BIAXKHOCTH BO3/yXa.

Pazjen 4. DiekTpoanHaAMUKA.

Tema 1. JnekTpocTaTuKa.

DnekTpuzanus Teja. DJIEKTpUUYecKuid 3apsia. JBa Buma anekTpuueckux 3apsaoB. [IpoBogHukw,
JUAJIEKTPUKU U MOIYIIPOBOIHUKHU. 3aKOH COXPAHEHMS SJIEKTPUUYECKOIO 3apsiia.

B3aumoneiictue 3apsinoB. 3akon Kymona. ToueuHsblid 37eKTpUUYECKUAN 3apsi. DIEKTPHUUIECKOE
nosie. Hanpsik€HHOCTB 31eKTpruyecKoro noiis. [IpuHun cynepno3uunu 3neKTpudeckux noneu. Jinaum
HaIPSKEHHOCTH SJIEKTPUYECKOTO MO,

PaGora cun snexktpoctaruyeckoro mois. [lorennuan. Paznocts motennuanos. [IpoBoaHuku u
JTURJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJie. J(uaaeKTpuyueckas NpoOHUIAeMOCTb.

OnektpoéMkocTh. KonzaeHcatop. DNEeKTpOEMKOCTh IJIOCKOTO KOHAEHcAaTopa. OJHEprus
3apsyKEHHOTO KOHJEHCaTopa.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE TPUMEHEHHE: JJIEKTPOCKOI, 3IEKTPOMETD,
AJIEKTPOCTATUYECKAs 3alHUTa, 3a3eMJIEHUE 3JIEKTPOIIPHOOPOB, KOHAEHCATOP, KOMMMPOBAJIbHBIH amnmapar,
CTPYWHBIN IIPUHTED.

Jlemoncmpayuu.

- YCTpOMCTBO U MPUHLIMII JEUCTBUS DJIEKTPOMETPA.

- B3aumoiericTBMe Ha3IEKTPU30BaHHBIX TEIL.

- DNEKTPUYECKOE MOJIe 3aPSAKEHHBIX TEI.

- [IpoBOAHUKH B 3JIEKTPOCTATHIECKOM TIOJIE.

- DJeKTpocTaTuuecKast 3anuTa.

- IudneKTpuKy B JIEKTPOCTATUYECKOM IIOJIE.

- 3aBUCHUMOCTh 3JIEKTPOEMKOCTH MIOCKOTO KOHAEHCAaTopa OT IJIOIMIAIN MIACTUH, PACCTOSHUS
MEXIy HUMH U TUAJIECKTPUICCKOMN TPOHUIIAEMOCTH.

- DHeprus 3apsHLKEHHOT0 KOHIeHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomui.

- I3MepeHnue a1eKTpoEMKOCTH KOHIEHCAaTOopa.

Tema 2. ITocTossHHBIN dJIeKTpUYecKHil TOK. TokHM B pa3iIMUHBIX cpeaax.

DNEeKTPpUYECKUI TOK. Y CIIOBUS CYILIECTBOBAHMS 3IEKTPUUECKOTO ToKa. McTounnku Toka. Cuia
ToKa. [locTOSTHHBIN TOK.

Hamnpsioxenue. 3akon Oma ajig yyacTka Hemnu.

DJIEKTPUYECKOE COMPOTUBJIEHUE. Y IEbHOE CONPOTUBIEHUE BemiecTBa. [lociemoBarenbHoe,
napajuieJIbHOE, CMEIIAHHOE COEIMHEHHE POBOAHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jlkoynsi-JIeHa. MOIIHOCT 37E€KTPUIECKOTO TOKA.

OnexTpoABMXKyLlasi cujla U BHYTPEHHEE CONPOTHUBIIEHHWE MCTOYHMKA TOKa. 3akoH OMa s
MOJTHOM (3aMKHYTOM) AJIeKTprIeckoi nenu. KopoTkoe 3aMpikaHue.
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DNEeKTpOHHAsl MPOBOJAUMOCTh TBEPJIBIX METAJJIOB. 3aBUCUMOCThH COMPOTUBIIEHUS METAJJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuuecKuil ToK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoanuku. CoOcTBEHHAs: U IPUMECHAs POBOUMOCTD MOTYNPOBOJHUKOB. CBOMCTBA P—
n-nepexona. [ToxynpoBOAHIUKOBBIC TPUOOPHI.

DneKTpuuecKuid TOK B pacTBOpax U pacivlaBaX d3JIEKTPOJIUTOB. JIEKTPOIUTUYECKAS
U CCOIUAIUS. DIEKTPOIIU3.

DJIEKTpUYECKUH TOK B ra3zax. CaMOCTOSTENbHBIM M HECaMOCTOATENbHBIN pa3psan. MomaHus.
[Tna3zma.

TexHuueckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHHUE: aMIEepMETpP, BOJIBTMETP, pEoCTar,
UCTOYHUKU TOKa, AJIEKTpOHArpeBaTelbHbIe MPUOOPHI, FIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BAaKyyMHBIH IHOJ, TEPMHCTOPHI U (OTOPE3UCTOPHI, IMOTYIPOBOIHUKOBBIA ITHUO,
raJibBaHHKa.

Jlemoncmpayuu.

- 3mepeHue cuiibl TOKa U HAPSKEHUSI.

- 3aBUCHUMOCTH CONPOTHUBICHUSA IWIMHAPUYECKUX TMPOBOAHUKOB OT JJIMHBI, IUIOIIAIA
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

- CMenanHoe CoeIMHEHNE MTPOBOIHUKOB.

- Ilpamoe wu3MepeHue 5IeKTPOABUKYIIEH cuibl. KopoTkoe 3aMblkaHHE TraibBaHUYECKOTO
AJIEMEHTA U OlIEHKAa BHYTPEHHETO COIIPOTHUBIICHHUS.

- 3aBUCUMOCTD COTMPOTHUBIICHUS METAIJIOB OT TEMIIEPATYPh.

- [IpoBOAMMOCTD JIEKTPOJIUTOB.

- UckpoBoii pa3psa v MpOBOAMMOCTh BO3AyXa.

- OTHOCTOPOHHSISI MPOBOAMMOCTH TUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomal.

- MI3ydeHne CMeIanHoro COeIMHEHUS PE3UCTOPOB.

- I3Mepenue 351eKTpOoABUKYIIEH CHIIbI ICTOYHMKA TOKA U €r0 BHYTPEHHETO CONTPOTUBIICHHUS.

- HaGmronenue snexrposusa.

MexknpeamMeTHble CBS3H.

N3yuyenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kjacce OCyHIECTBISETCS C Y4ETOM
COJIepKaTENbHBIX MEXKIPEIMETHBIX CBSI3el C KypCcaMU MaTeMaTHUKH, OMOJIOTUHU, XUMUH, reorpadguu u
TEXHOJIOTHH.

MexnpeaMeTHbIE TTOHATHS, CB3aHHBIE C U3YUYEHWEM METOJ0B HAy4YHOI'O MO3HAHUS: SBIICHHE,
Hay4HbIA (DaKT, TUMOTe3a, (u3MUecKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJECHUE, SKCIEPUMEHT,
MOJICJIMPOBAHUE, MOJIENb, U3BMEPEHHUE.

Matemaruka: pelieHrne CUCTEMbl YpaBHEHUH, NMHENWHas (QyHKUMs, napadoina, runepboia, ux
rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO, BEKTOPHI M MX MPOESKIIUUA Ha OCH KOOPJMHAT, CIOKEHNUE BEKTOPOB.

buonorus: MexaHnueckoe ABUKEHHE B )KUBOU mipupoie, 1uddy3us, 0CMOC, TEII000MEH >KHUBBIX
OpraHu3MoOB (BHUJIBI TEIUIOTIEPE/Iay, TEIJIOBOE PaBHOBECHE), DJEKTPUUYECKUE SIBJIICHUS B KUBOM
MPUPOJIE.

XUMHS: TUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAsl Macca, TEIJIOBbIE CBOWMCTBA TBEPIBIX TEJ, JKUJKOCTEW W Ta30B, DJIEKTPUUECKHE CBOWCTBA
METaJUIOB, AIEKTPOJIUTHUYECKAS TUCCOIMAIINS, TATbBAHUKA.

I'eorpacdus: BnaXXHOCTh BO3AYyXa, BETPBI, 6apoMeTp, TEPMOMETD.

Texnonorus: mpeoOpa3oBaHUE ABMKCHUN C HMCIOIB30BAaHUEM MEXAHU3MOB, y4€T TpPEHUS B
TEXHUKE, MOJIIUITHUKH, UCTIOIb30BAHUE 3aKOHA COXPAHEHUsS UMITYJIbCA B TEXHUKE (paKeTa, BOJOMET U
JIpyTHUe), IBUTaTeIh BHYTPEHHETO CTOPaHMUS, MapoBas TypOrnHa, OBITOBOI XOJIOIUIHLHUK, KOHIUITMOHED,
TEXHOJIOTMH MOJIyYEHHUS] COBPEMEHHBIX MaTEPUAJIOB, B TOM YK CJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH,
ANEKTPOCTAaTUUECKAs] 3allUTa, 3a3eMJICHUE AJIEKTPOIPUOOPOB, KCEPOKC, CTPYWHBIA MPUHTED,
AIIEKTPOHArpeBaTeNbHbIC IPUOOPHI, SEKTPOOCBETUTEIHHBIC TPHOOPHI, TAIbBAHHUKA.

®opMbI U CpeacTBa KOHTPOJISA
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OCHOBHBIMU METOJaMH TIPOBEPKU 3HAHUI U YMEHUIN ydaluxcs 1o (pu3uKe sBISIFOTCS YCTHBIN
Ompoc, MUCbMEHHblE M JabopatopHble paboThl. K muckMeHHBIM (opmaM KOHTPOJS OTHOCSTCS:
¢u3nUecKre TMKTaHTHI, CAMOCTOSATENIbHBIE M KOHTPOJIbHBIE pabOTHI, TeCThl. OCHOBHBIE BUBI IPOBEPKU
3HaHUM — TEeKyIlas U UTorosas. TeKylas npoBepKa MPOBOJUTCS CUCTEMATUYECKH U3 yPOKa B YPOK, a
UTOroBasi — IO 3aBEPIIEHUU TeMbI (pa3zena), IIKOJIbHOro Kypca. Humke mpuBeneHbl KOHTPOJIbHBIE
paboThl (mpuMep) Al MPOBEPKH YPOBHS CPOPMHUPOBAHHOCTU 3HAHMM M YMEHUH ydalluXcs IOCIe
M3YYEHUsSI KaKJ0M TEMBI U BCETO Kypca B LIEJIOM.

OobopynoBanue u MpuOOPHI

Homenknarypa yueOHOTO 000pyA0BaHUs 1O (U3MKE ONMPEAeIsieTCsl CTaHaapTaMu (PU3HYECKOTO
o0pa3oBaHUsl, MUHUMYMOM COJIEpKaHUs ydeOHOro MaTepuana, Oa3uCHOW MPOrpaMMoOil o00IIero
o0OpazoBaHwUs.

JIns TOCTaHOBKH JIEMOHCTpAIMK JIOCTATOYHO OJHOTO 3K3eMIUIsipa OOOpYAOBaHUS, s
(pOHTATBHBIX JIAOOPATOPHBIX PaOOT HE MEHEE OJIHOTO KOMIUIEKTa 000PYAOBaHMS Ha JIBOMX YYaIUXCS.

KanenaapHo-teMaTHu4ecKoe MNJiaHUPOBaHHUE
Ha 1 — 3 rpumectp 2023 — 2024 yyeOHoOro roga
®.1.0. UBanoB Makcum CepreeBuy; Ilpenmer @usuka; Knace 10 «A», 10 «b»
Yueonuk I'.J. Makumen, b.b. Byxosues, H.H. Corcknii @usnka 10 kjacc.
ba30BbIi ¥ YIIV0JEeHHBIH YPOBHH

Yacel [Ipumeuanue
Ne Yrto 3amaH0
HaumenoBanue pasziena u tem y4eOHOT0 (momarHee
Ypoka K YPOKY
BpPEMEHHU 3aJlaHue)
MEXAHHKA (30 uacoes)
Kunemamuxa (10 uacoes)
Kunemamuka mouxu u meepoozo mena (10 uacos)

1 MexaHuueckoe JIBUJKEHHE. Cucrema 1 §1, §2 i
orcuera. Tpaekropus. Ilyte. Ilepemenienue. ’
PaBHOMEpHOE TPSAMOJIIMHENHOE JBUKEHUE.

2 Cxopoctb. YpaBHeHUE BUKEHUs. Penenue 1 §4, §5, §6 -
3ajad.

MrHoBeHHass U CpeiHssI  CKOPOCTH.

3 | yers pea P 1 $8, §9 .

pEeHHeE.
BIDKEHHE C IIOCTOSHHBIM YCKOPEHHUEM.
4 II’[emeHHe 34, i ! 310, §12 ]
Jad.
WNHcTpykTaxk MO TeXHHKE O€30MacHOCTH.

5 JlabopaTopnasi padora Nel. H3ydenue 1 §10, §12 Odopmiienne
ABHKEHUS Tesa, OpOLIEHHOI0 IIOBTOPUTH JLP. Nel
TOPH30HTAJIBHO.

6 PaBHOMepHOE  ABM)KEHHME  TOYKM IO 1 §15 i
OKPYKHOCTH.

7 KunemaTtnka abCcoFOTHO TBEPIOTO TeJA. 1 §16 -
WHCTpyKTaX TO TEXHHKE Oe30MacHOCTH.

16 Odopmnenue

8 JlabopaTopuasi padora Ne2. H3yueHue 1 3 op

MMOBTOPHUTH JLP. No2
JABUKEHHS TeJIa 10 OKPY/KHOCTH.
[ToaroroBka

9 [ToBrOpenue marepuana. Pemenue 3amay. 1 i KP -

10 Konrponenass pabora Nel mo Teme 1 i i
«KrHeMaTnka TOUKH M TBEPJOTO TEJIA.

Hunamuxa (17 uacoes)
3axonvt mexanuxu Hotomona (5 uacos)
11 ‘ OcCHOBHOE YTBEpK/IEHUE MEXaHUKH ‘ 1 ‘ §18 ‘ -
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12 Cwuna. Macca. EquHuiisl Macchl. 1 §19 -

13 | Ilepssiii 3akoH HeloTOHA. 1 §20 -

14 Bropoii 3akon HeroToHna. Pemenue 3anau. 1 §21, §23 -

15 | Tpernii 3akoH HproToHa. 1 §24 -

Cunvt 6 mexanuxe (5 uacoes)

16 Cunel B npupozae. Cuna TsDKECTH M CHIIA 1 §27. §28 i
BCEMUPHOIO TATOTEHUSI.

17 Bec. HeBecomocth. [ledopMmarius u CHITBI 1 §33, §34, i
yrpyroctu. Penienue 3aaay. §35
WHCTpyKTaX 1O TEXHHKE O€30MacHOCTH.

18 | JlabopaTopHas pa6ora Ne3. U3mepenue 1 Hiii’of)fib Oqjig*i;gne
“KECTKOCTH MPYKUHBI.

19 Cwuutbl Tpenus. Pemenne 3amay. 1 §36, §37 -
WNHcTpykTaX MO TEXHHKE OE30MacCHOCTH.

20 JIaﬁoI[))};TopHaﬂ padora Ned. U3mepeHme 1 336 Ocpopmrerne

MOBTOPHUTH JLP. Ne4
K03} GHUuMEeHTA TPEeHHUS CKOJIbKEHHS.
3akonwl coxpanenusn e mexanuxe (1 uacos)

21 Wmnynbe MaTepuanbHOW TOUYKH. 3aKOH 1 §38, §39 i

COXpaHEHHUs uMmyibca. Pemenue 3agau.
Mexanuueckasi paboTa U MOIIHOCTh CHIIBI.
§40, §41,

22 | Dueprus. Kunernueckas sueprus. Pemenune 1 §42 -
3ajad.

Pabota CHIIBI TSOKECTH W CHIIBI YIIPYTOCTH.

23 | KoncepBatuBHble cuibl. [loTeHnmanbHas 1 §43, §44 -
JHEprusl.

24 3aKOH COXpaHEHHsI DHEPTHH B MEXaHUKE. 1 §45, §47 i
Pemenne 3amau.

WNHcTpykTax MO TeXHHKE OE30MacHOCTH.

o5 JlaGopaTopnasi pabora Ne5. HM3yuenue 1 §45 Odopmnenue
3aKOHA  COXPaHeHHMs  MeXaHHYeCKOoH IIOBTOPUTH JL.P. Neb
JHEPIum.

26 | [loBTOopenue marepuana. Pemenue 3agau. 1 HoﬁrI(ZTl()) Bl -
Kontponbras pabora Ne2 mo Teme

27 1 - -
«JIlnHAMHKaY.

Cmamuka (2 uaca)
Pagnogecue adconomuo meepovix men (2 uaca)

28 | PaBHOBecue Ten. Pemenue 3agad. 1 §51, §52 -
WNHcTpyKTaxx MO TEXHHKE OE30MacHOCTH.

29 JlabopaTopuasi padora Ne6. H3ydeHue 1 §51 Odopmnenune
paBHOBecHs TejJa MOX  JedcTBHEM IIOBTOPUTH JLLP. Ne6
HECKOJbKHX CHJI.

Tuopomexanuxa (1 uac)
Inemenmol 2uopocmamuxu u 2uopoounamuxu (1 uac)
30 | JlaBnenue. YciioBue paBHOBECHSI JKHUJIKOCTH. ‘ 1 ’ §53 ‘ -
MOJIEKYJIAPHAA @U3UHKA. TEIIVIOBBIE ABJIEHHA (18 uacos)
OcHo8bl MONEKYAAPHO-KUHemuyeckoi meopuu (2 uaca)

31 OcHoBHBIE _TONIOKEHAS  MOJIEKYJIAPHO- 1 §56 i
KHHETHYCCKOW TEOPHH.

BbpoyHoBckoe JIBUKEHUE. Cuuibr

32 | B3ammogerictBus  Moniekyd.  CtpoeHwme 1 §58, §59 -
ra3000pa3HbBIX, KUJKUX U TBEPJIBIX TElL.

Monekynaprno-Kunemuueckas meopus uoeanbHozo 2aza (3 uaca)
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OcHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-

33 KMHETUYECKOW TeopuH Ta30B. PerieHue 1 §60, §61
3a/1a4.

34 | Temneparypa ¥ TEIIOBOE JIBHKCHUE. 1 §62
Ompenenenue  Temmeparypbl.  DHEPrUs

35 | TeIIOBOTO JBWKEHHSI MOJEKynd. Permienue 1 §63, §65
3a/1a4.

Ypasnenue cocmoanun uoeanvnozo 2aza. I'azoswvie 3axkonwt (2 uaca)

36 VYpaBHEHHE COCTOSIHUS HJICATBHOTO Tasa. 1 $66, §67
Pemrenue 3agau.

37 ["azoBbIe 3akoHBI. Pemenue 3amaq. 1 §68, §69

B3zaummnvie npespawenus yncuoxocmeli u 2azos (2 uaca)

38 Hacpiiennprit nap. JlaBnenue 1 §71, §72
HACBIIIEHHOTO Mapa.

39 | Boaxnocth Bo3ayxa. Permenue 3anad. 1 §73, §74

Kuokocmu u meepovie mena (2 uaca)

40 CpoiictBa  xkuakoctu. [loBepxHOCTHOE 1 §75, §77
HaTspkeHue. Pemienue 3amay.

41 | Kpucrammueckue 1 amopdHbIE Tena. 1 §78

Ocnoevt mepmoounamuxu (1 uacoe

42 BuyTpennss SHEprusl. Pabora B 1 §79, §80,
TepMoJIMHaMuKe. Pelienue 3amay. §81

43 @da30BbI€ IEPEXO0/Ibl. Y PABHEHHUE TEILJIOBOIO 1 $82, §83
Oananca. Pemenue 3amau.

44 IlepBb1il 3akOH TepMoAauMHAMUKHU. Pemenue 1 $84. §86
3a/1a4.

45 | Bropoii 3aKOH TepMOAMHAMUKH. 1 §87
[IpuHIMIT IEWCTBUS TEIUIOBBIX JBUTATEIEH.

46 | Koaddumment nonesnoro nerictus (KI1/) 1 §88, §89
TEIUIOBBIX JABUraTeneil. Pemenue 3aaau.

47 [ToBTOpenue marepuana. Pemenue 3agay. 1 HOJ:(FI(ZTS pia
Kontponbras pabora Ne3 mo Teme

48 «MonexkynsipHas busuka. TernmoBbie 1 -
SIBIICHUSD).

OCHOBBI 2JIEKTPO/ITHHAMUKH (20 uacos)
Inekmpocmamuxa (9 uacos)

49 ONEeKTpUYECKU 3apsA]l MU DIJIEMEHTApPHBIE 1 §90
YacTHUIIbl. 3aKOH COXpaHEHUs 3apsja.

50 3akon Kysnona. EnpuHuIA 3J€KTPUYECKOTO 1 §91, §92
3apsna. Pemenue 3anay.

51 OnekTpuyeckoe mone.  HampsokeHHOCTH 1 §94, §95
3IEKTPUYECKOTo noJist. CUIIOBbIE JIMHUH.

59 [Tone TodeuHoro 3apsima W 3apsSHKEHHOTO 1 §96
mapa. [IpuHuun cynepno3uimu noJeu.

53 [loTenuumanpHas SHEPTUs 3apsHKEHHOTO Tela 1 §99
B OJHOPOJHOM DJIEKTPOCTATHYECKOM IIOJIE.

54 [ToTeHuuman DneKTpOCTATUUECKOTO MOJS U 1 §100
Pa3HOCTh MOTEHITNAJIOB.
CBsi3b MEXITY HaIpPsKEHHOCTHIO

55 | 2EKTPOCTATHYECKOTO MO M PAasHOCTBIO 1 $101, §102
MOTEHIMAJIOB. DKBUIOTEHIIUATBHBIE

noBepxHoctu. Penienue 3agauy.
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56 DNEeKTPOEMKOCTb. E quaunis! 1 §103 i
anekTpoemkoctu. Kongencarop.

DHeprus  3apsHKEHHOTO  KOHJEHCATopa.

57 | IlpumeHenue KoHACHCATOpPOB. PemieHue 1 §104, §105 -
3aj1a4.

3akonvt nocmoannozo moka (6 uacoe)

58 | Dnexkrpuuecknii TOK. Cuiia ToKa. 1 §106 -
3akoH Oma  jus  yyacTka  LEMH.

59 Onekrpuueckue nenu. [locinenosarensuoe u 1 §107, §108, i
MapajiebHOE COCIMHEHUE IPOBOJHUKOB. §109
Pewenue 3anau.

WNucTpykTak 1Mo TeXHHKE Oe30MacHOCTH.

60 JlaGopaTtopHas padora Ne8. 1 §107, §108 | Odopmuenue
IMocaenoBaTresibHOe M mapaJjuiejibHOe MMOBTOPHUTH JLP. No8
coeHHEeHHE MPOBOTHUKOB.

61 PaGora w MOIIHOCTH TIOCTOSIHHOTO TOKA. 1 §110 i
DNEeKTPOABMKYIIIAs CHUJIA.

WHCTpyKTaX TO TEXHHKE O€30MacHOCTH.

62 JlabopaTopuasi padora Ne9. U3mepeHnue 1 §110 Odopmnenue
IAC W BHYTPEHHero CONPOTHBJICHHUS IIOBTOPUTH JLP. Ne9
HCTOYHHUKA TOKA.

63 3akon Oma mns monHOW uenu. Perenue 1 §112, §113
3ajad.

dnexkmpuueckuii MoK 6 paziuuHsIX cpedax (5 uacos)
DneKTpuuecKas MPOBOJUMOCTh Pa3IMYHBIX
BEIIECTB.  DJICKTPOHHAs  MPOBOJUMOCTH

64 | MetainoB. 3aBHCHUMOCTh COMPOTHBICHUS 1 §114, §115 -
MTPOBOTHHKA oT TEMIIEPATYPHI.

CBepXmpoBOJIUMOCTb.
DNEKTPUUECKUNA TOK B IOJYIPOBOJIHHUKAX.

65 CobcTBeHHas U MPUMECHAs MPOBOMOCTH. 1 §116, §118 i
DNEKTPUICCKHIA TOK B BaKyyMe.

DNeKTpOHHO-TTyueBasi TpyOKa.
DNEeKTPUYECKU TOK B KUIKOCTAX. 3aKOH

66 | 2TeKTpoTm3a. 9neKTPquCKHﬁ TOK B rasax. 1 §119, §120 i
HecamocTosTeNIbHBI M CaMOCTOSTEIBHBIN
paspsiabl.

67 | [loBTOopenne marepuana. Pemenue 3amau. 1 HoﬁrI(ZTIS Bl -

68 | UToroBasi KOHTPOJIbHasI padoTa. 1 - -
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