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INOACHUTEJ/IBHASA 3AIINCKA

PabGouasi mporpamma Kypca «@wusuka» s 10-11 knaccoB (6a30BbIii ypoBeHb) (z1anee MO TEKCTY - TIPOrpaMma) SIBJSIeTCS KOMITIOHEHTOM
OcHoBHOM 00pa3oBaTesibHOM Mporpammbl cpefiHero obiero obpazoBanuss MAOY COLI Nel «ITomudbopym», koTopasi pa3paboraHa Ha OCHOBe
denepanbHOM 06pa30BaTe/IbLHOM POrPaMMBI CpeiHero ob1rero obpasoBanusi, 0j00peHHoON deepanbHBIM yueOHO-MeTOJUUEeCKUM 00beIMHEHHEM
110 ob1eMy obpa3oBaHuio oT 18 mast 2023 r. 1 yTBepKAeHHOH npruka3oM MuHmpocseirieHus Poccuu ot 18.05.2023 Ne 371.

[Tporpamma pa3paboTaHa Ha OcHOBe TpeOOBaHMIA K pe3y/ibTaTaM OcBoeHHsi OCHOBHOW 0Opa3oBaTebHOU MPOrpaMMblI CpeHero o0Iero
obpazoBanuss MAOY COIII Nel «ITosmudopym» € yueTom Mporpamm, BK/IFOUEHHBIX B ee CTPYKTYPY.

[TporpammMa cooTBeTCTBYeT TpeboBaHUsIM DefiepaibHOTO TOCYIapCTBEHHOT0 00pa3oBaTe/IbHOTO CTaHJApTa CpefiHero obiero o6pa3oBaHUs
1 obecrieunBaeT OCTKEHUE TJIAHUPYEMbIX pe3y/bTaToB ocBoeHUs: OCHOBHOW 0Opa3oBaTe/lbHOM MPOrpaMMbl cpefiHero obirero obpa3oBaHUs
MAOQOY COLI Nel «ITomugpopym».

ITporpamma 10 ¢hr3vke 6a30BOTO YPOBHSI Ha YPOBHe CcpefHero o0ijero obpa3oBaHust pa3paboTaHa Ha OCHOBe TIOJIOXKeHUW U TpeboBaHUM K
pe3ysibTaTaM OCBOEHUsI OCHOBHOW 0Opa3oBarenbHOM Mporpammebl, mpefcTaBieHHbIx B @T'OC COO, a Takxke ¢ yuéToMm QenepanbHON paboueit
MpPOrpamMMbl BOCITUTAHHSI M KOHIIETIIIMU MperofiaBaHus yueOGHOro npeamMeta «Pu3rka» B 00pa30BaTe/IbHBIX OpraHu3aiusax Poccuiickoit @enepariu,
peanm3yroIIMX 0CHOBHBIE 0Opa3oBaTe/bHbIe IPOrPaMMBbI.

CojeprkaHue MporpamMMmbl 110 (hM3MKe HarnpaB/ieHo Ha ()OpMUPOBaHME eCTeCTBeHHO-HAayYHOUN KapTuHbI Mupa obyuaromuxcs 10-11 kmaccoB
npu oOydyeHMM uX (u3MKe Ha 0a30BOM YpOBHe Ha OCHOBE CHCTEMHO-ZEATeJIbHOCTHOro mogxofa. IIporpamMma mo ¢u3uke COOTBETCTBYET
tpeboBanusm ®I'OC COO K MIaHUPyeMbIM JTMUHOCTHBIM, MPEAMETHBIM M MeTarpeJMeTHbIM pe3y/ibTaTaM OOyuyeHHs, a TaK)Ke YUUTHIBAeT
Heo0XO0AMMOCTb peaTu3aliii MeXXIPeIMEeTHBIX CBsi3el (DM3UKH C eCTeCTBeHHO-HayYHBIMU YUeOHBIMU TIpeZiMeTaMu. B Hell orpe/iesisitoTCsl OCHOBHBIE
Lend u3ydeHuss GU3UKKA Ha YpOBHe cpefgHero o6iero oOpa3oBaHWs, TUIAHUPYeMble pPe3y/IbTaThl OCBOEHHs Kypca (DHU3WKU: JIMYHOCTHBIE,
MeTaripe]MeTHbIe, TIpeZiMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma 1o ¢u3rKe BK/IHOYAET:

e TIaHUPYeMble pe3y/bTaThl OCBOEHUs Kypca (3K Ha 6a30BOM YpOBHE, B TOM UKCJie TIpeJMeTHbIe Pe3y/IbTaThl 10 ToAaM 00yUueHus;

e copepxaHue yueGHOro rpeaMera «Pu3nKa» 1o rogaMm obyueHusl.

du3MKa Kak HayKa 0 Harnbosee 001X 3aKOHAX MPUPO/IbI, BLICTYTIast B KaueCcTBe yueOHOTro rpeJjMeTa B IIKOJIe, BHOCUT CYIIIeCTBeHHbBIN BK/Ia/|
B cucTeMy 3HaHUWM 00 okpy»KatoiieM mupe. LIIKOMbHBIN Kypc PU3NKK — cCTeM00Opa3yoLuil [/isi eCTeCTBeHHO-HAYUHBIX YueOHbIX MpeMeTOB,
TIOCKOJIBKY (hri3ryecKre 3aKOHBI Jie)KaT B OCHOBe ITPOLIECCOB U SIBJIEHUH, M3yuaeMbIX XUMHel, brosorveit, hprsndeckoii reorpaduieil 1 aCTpOHOMUEH.
Vicnonb30BaHue ¥ aKTUBHOE TIpUMeHeHre (hU3UYeCKUX 3HaHHWM OTpeiesisieT XapaKTep W pa3BUTHe pa3HOOOpa3HbIX TEXHOJIOTHH B c(hepe SHEPreTHKH,
TPaHCIMOPTa, 0CBOEHHUsI KOCMOCA, TIO/Ty4eHHs] HOBbIX MaTepUasIoB C 3a/laHHbIMU CBOMCTBaMH U Jpyrux. V3yueHne ¢GH3UKU BHOCUT OCHOBHOM BKJIaZ
B (hopMHpOBaHWe eCcTeCTBEeHHO-HAayyHOW KapTUHbI MHUpa 00y4arolyxcs, B (OpMUpPOBaHHE YMeHHUM MPUMEHSTbh HayuHbI MeTOJ, TI03HaHUs TIpU
BBITIO/THEHUW UMH yueOHBIX UCCTIeJOBaHUH.

B ocHOBY Kypca GU3UKH i YPOBHS CpeZiHero o01jero o6pa3oBaHus TIOJIOXKEH Psifi UJeH, KOTOPbIe MOXKHO PaCCMAaTPUBATh KaK TIPUHIUIIBI
€ro MOCTPOEeHUSI.



Hodes yenocmHocmu. B cOOTBETCTBUY C Hell KypC SIBSIETCS JIOTUUeCKU 3aBepIlEHHBIM, OH COJep)KUT MaTepuasl U3 BcexX pas/iesioB (GU3MKHU,
BKJ/IFOUAeT KaK BOTPOCKI K/IaCCUUYeCKOM, TaK U COBpeMeHHOMU (hH3UKH.

Hoes 2eHepanuzayuu. B cooTBeTCTBHY C Hell MaTepran Kypca (pusuku 06beIMHEH BOKPYT (PU3MUeCKUX Teopui. BeayiyuM B Kypce sIB/ISIeTCS
(hopMUpOBaHUe TIpeiCTaBIeHUH O CTPYKTYPHBIX YPOBHSIX MaTepHH, BellleCTBe U ToJie.

Hoes eymanumapusayuu. Eé peanu3ainusi npejrnosiaraeT WCHo/Ab30BaHWe T'yMaHUTApHOrO MOTeHLMana (M3M4YecKoil HayKu, OCMBbIC/IeHHe
CBSI3U Pa3BUTHS GU3UKHU C Pa3BUTHEM OOIIIeCTBA, a TAK)Ke C MUPOBO33PeHUECKMMU, HPaBCTBEHHBIMU U 3KOJIOTMUECKUMU TTPOO1eMaMH.

Hoess npuknadHol HanpaeneHHocmu. Kypc ¢u3mku mpeprosiaraeT 3HaKOMCTBO C IIMPOKUM KDPYrOM TeXHUUYECKMX U TeXHOJIOTMUeCKHX
TIPWIOXKeHU M3YUYeHHBIX TeOPUH U 3aKOHOB.

Hoes 3konoeusayuu peanusyeTcss TIOCPeACTBOM BBeE€HHS 3/IEMEHTOB COJep)KaHUsl, TOCBSIIEHHBIX JKOJOTHYECKUM TpobyiemMam
COBPEMEHHOCTH, KOTOPbIe CBSI3aHbI C Pa3BUTHEM TEXHUKU M TeXHOJIOTHH, a Takke 00CyxeHust Tpo6sieM palOHaIbHOTO TIPUPO/OTIOb30BaHUS U
9KO0JIOTHUECKOU Oe30TacHOCTH.

Crep)XHEeBBIMM 37IeMeHTaMH Kypca (M3UKM Ha ypOBHe cpefgHero obiiero obpa3oBaHus sIB/ISIOTCS (Qu3ndeckre Teopuu (hopMHUpOBaHUe
TMIpe/iCTaB/IeHU O CTPYKTYPe TIOCTPOeHHs (GHU3NUeCKOr TeOpuH, PO hyHIAMeHTaIbHBIX 3aKOHOB Y TTPUHIIUIIOB B COBPEMEHHBIX TPe/CTaBIeHUSIX
0 TIpUpO/ie, TPaHULaX MPUMEHUMOCTH T€OPHH, [I/Isl OTTUCAHUSI eCTeCTBeHHO-HaYUHbBIX SIBJIEHUH U MPOLIeCCOB).

CucTeMHO-JesITeTbHOCTHBIM IMOAX0/] B Kypce (PU3UKHU pear3yeTcs Mpesk/ie BCero 3a CUET OpraHu3alvu SKCIiepUMeHTaIbHOM /1esTeIbHOCTH
obyuarormmuxcst. [Issi 6a30Boro ypoBHsI Kypca (PU3WKH — 3TO HCIIOh30BaHME CHUCTEMbl (PPOHTA/bHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
71abopaTopHbIX paboT, KOTOpbIe B MporpamMMe 1o ¢u3nke oObeJUHEHBI B OOLIWIA CMMCOK YUYeHWMUECKUX MPAKTUYeCKUX paboT. BeigeneHue B
yKa3aHHOM TiepeyHe jlabopaTOpHBIX PabOT, IPOBOAUMBIX /ISl KOHTPOJISI M OLIEHKH, OCYIIeCTB/ISIETCS Y4aCTHUKaMHU 00pa30oBaTe/IbHOTO Mpoljecca
HCXOZst U3 0COOEHHOCTeM TUIAHMPOBAHUS W OCHAll[eHHWs] KabuHeTta ¢u3uku. [Ipu 3ToM obecrieurBaeTcsi OBjafieHHe 00yUYaroIUMUCT YMEHUSIMU
MPOBO/IUTh KOCBEHHBIE W3MepeHUs, UCC/Ie/JOBaHUsI 3aBUCUMOCTel (M3UUeCKUX BETMUWH U TIOCTAHOBKY OTBITOB TI0 TIPOBEPKE TIPeZJI0’KeHHBIX
TUTIOTE3.

BoJsibllioe BHUMaHUe y/ie/sieTCsl PelleHHI0 PAaCYETHBIX M KaueCTBeHHbIX 3aziau. [Ipu 3TOM //1si pacUéTHBIX 3a/jau TIPUOPUTETOM SIBJISTFOTCS
3a/lau¥ C SIBHO 33/]JaHHOHN (PM3UUECKON MO/Ie/bI0, TIO3BOJISIOIIME IPUMEHSTh U3yUeHHbIe 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OZIHOTO pa3sziesia Kypca,
TaK W WHTErpuUpysl 3HAHUS W3 pasHbIX pa3fiesioB. [[7s1 KaueCTBEHHBIX 3a/lau TPUOPUTETOM SIBJISIFOTCS 3aJjaHWs Ha OOBSICHEHHE TPOTeKaHHs
(bU3MUeCKKX SBIEHUI U MTPOLIECCOB B OKPY>Karollel )K13HH, TpeOyrolye Bbibopa Gpr3nyeckoil Mo/iesy AJisi CUTYal[uH MPAKTUKO-OPUEeHTHPOBAHHOTO
XapakTepa.

B cootBetctBuu ¢ TpeboBanusimu ®T'OC COO k mMaTepuasbHO-TEXHUUECKOMY o0ecrieueHH0 yueOHoro rpoijecca 6a30BbIii ypOBeHb Kypca
GbU3MKM Ha YpOBHe cpe/iHero o0Iero oOpa3oBaHWs [JO/DKEH HW3yuaTbCsd B YCJAOBUSAX TIPEJMETHOTO KaOwHeTa (M3WKU WM B YCJIOBHSIX
WHTETPUPOBAHHOTO KabWHeTa TMpeAMeTOB eCTeCTBeHHO-HAay4YHOro IMkja. B kabuHeTe (GU3MKKU [0/DKHO ObITH HeobxoquMoe JsiabopaTopHOe
obopyioBaHue /1151 BHITIOJTHEHUSI YKa3aHHBIX B TIPOrpaMMe 10 (pr3MKe YUeHUUeCKUX MPaKTUYeCKUX paboT U IeMOHCTPAL[MOHHOe 000pyZOBaHuUe.



HemoHcTpalioHHOe 060pyoBaHye (GOpPMUPYETCST B COOTBETCTBUM C TIPUHIIMIIOM MHHUMAIbHOW /IOCTaTOYHOCTH W o0OecrieurBaer
MOCTAHOBKY TIE€PEUMC/IeHHbIX B TporpamMme Mo (U3MKe KI/IIOUEeBBIX [JI€MOHCTpAI[UM /I WCCAeOBAaHUS WU3y4aeMbIX SIBJIEHUH W TIPOIIeCCOB,
IMITUPUYECKUX U (QyHZAAMEHTAbHBIX 3aKOHOB, UX TEXHUUYECKUX TTPUMEHEHHH.

JIabopaTopHoe 000pyZOBaHUE /ISl YUeHUUECKUX MMPAKTUYECKUX PAOOT POPMUPYETCs B BU/Ie TEMAaTHUECKUX KOMIUIEKTOB U 00eCrieunBaeTCs
B pacuéTe OZHOTO KOMIIJIEKTa Ha ABYX obOyuaromuxcsi. TeMaTHueckre KOMITIEKTHI JTaOOpaTOPHOTO 000py0BaHMS JO/DKHBI OBITh TTOCTPOEHBI Ha
KOMIUIEKCHOM HCIIO/Ib30BaHWM aHAIOTOBBIX U I[U(POBBIX MPUOOPOB, a TaK)Ke€ KOMITbIOTEPHBIX H3MEPUTE/ILHBIX CHUCTEM B BHUZE IUGMPOBBIX
naboparopui.

OCHOBHBIMU LIe/IIMU U3ydeHus1 PU3UKHU B 00111eM 006pa30BaHUU SIBJISIOTCS:

(hopMUpOBaHKe UHTEPeca ¥ CTPEMJIEHHSI 00YUaroIUXCsl K HAYYHOMY U3YUYEHUI0 TIPHUPO/Ibl, PA3BUTHE UX UHTE/ITIEKTYaTbHBIX M TBOPUECKUX
CriocobHoCTe;

pa3BUTHeE TIPe/CTaB/IeHH 0 HAYUHOM MeTo/le TI03HaHUsI U JOPMUPOBaHKe UCC/IeI0BaTeIbCKOT0 OTHOIIIEHUS K OKPY’KaIOL[UM SIBJIEHUSIM;
(hopMHpoBaHMe HayUHOTO MUPOBO33pEHUS KaK pe3y/ibTaTa U3y4yeHUsi OCHOB CTPOeHHsI MaTepyu U GyHjaMeHTa/lbHbIX 3aKOHOB (DM3UKH;
(hopmMupoBaHUe YMeHUM 0OBSICHITD SIBJIEHUs C UCII0/Ib30BaHUeM (hM3NUeCKUX 3HAHWUN U HayYHbIX ZI0Ka3aTe/bCTB;

(hopmMupoBaHUe TNipeficTaBAeHUN 0 pon (GU3UKK [1/1s1 pa3BUTUSI IPYTUX eCTeCTBEHHbIX HayK, TEXHUKW U TEXHOJIOTHH.

HocTxeHue 3TUX Liesielt obecrieunBaeTCs PellieHueM C/ieIVIOLIUX 3aziay B Mporiecce W3yueHUst Kypca (GM3UKU Ha YPOBHE CPeJHero o0Iero
obpa3oBaHus:

nproOpeTeHre CHUCTeMbI 3HaHUH 00 00mMX (hH3MUeCKrX 3aKOHOMEpPHOCTSIX, 3aKOHAaX, TeOpUsX, BK/FOUAas MeXaHWKY, MOJIEKY/SPHYIO
(h13UKy, 3/1eKTPO/IMHAMUKY, KBAHTOBYIO (DU3UKY U 37IeMeHThI aCTPO(U3UKY;

(opMHUpOBaHWE yMEHHWH MPUMEHSATh TeopeTHYeCKHWe 3HaHWs [jisi OObsiCHeHUs1 (DU3UUYeCKUX SIBJIEHWM B TPUPOJE W [Is TIPUHSATHS
MPaKTUUeCKUX pellleHUH B MOBCeHEBHOU >KU3HU;

0CBOeHMe CII0COO0B pellieHHs pa3/IMUHbIX 3a/jau C sIBHO 3aJjJaHHOM (M3MUeCcKOM Mo/iesiblo, 3a/jau, MoJjpa3yMeBatoliX CaMOCTOsITe/IbHOe
co3zaHue Gr3UUecKol MoJien, afleKBaTHOW yC/IOBUSIM 3a/laui;

MOHMMaHHe (PU3UUeCKUX OCHOB W TIPUHLMIIOB [I€WCTBUSI TEXHUUYECKHUX YCTPOMCTB M TEXHOJOTMYeCKUX TIPOLIeCCOB, UX BJMSHUS Ha
OKPYKaroIlyro Cpeay;

OB/IaJleHUe MeTO/laMd CaMOCTOSITe/TbHOTO TJTaHUPOBaHUSI W TpOBeJeHus1 (PU3NUeCKUX SKCIepUMEHTOB, aHa/lvi3a W HHTeprpeTaluu
vH(popMaL1y, oripezie/ieHUs! JOCTOBEPHOCTH MOYYeHHOIO pe3y/ibTaTa;

CO3/laHKe yCJIOBUM /1Sl pa3BUTUSI YMEHUM MPOEKTHO-UCC/Ie[0BaTe/IbCKOM, TBOPUECKOH /1eATe/TbHOCTH.

Ha u3syuenue ¢usuku (6a30Bbiii ypoBeHb) Ha YPOBHe cpefiHero o6iero o6pasoBanusi oTBoguTcs 136 uacoB: B 10 knacce — 68 uacos (2 yaca
B HeJlento), B 11 kyacce — 68 yacoB (2 uaca B HejieJto).

[pennaraemMelii B mporpamme 1o (Gu3nKe mepeyeHb 1a00PaTOPHBIX M MPAKTHUECKUX PabOT sIBJIsieTCS] peKOMeH/IOBaHHBIM, YUHTe/b [ie/iaeT
BBIOOD MTPOBe/IeHNsT Tab0PaTOPHBIX PAbOT U OTBITOB C YUETOM MH/MBUAYAIBHBIX 0COOEHHOCTel 00yuaromuxcsl.



COJEPXAHUE OBYYEHUSA
10 KJTACC

Pa3pen 1. dusuka ¥ MeTOAbI HAy4YHOI'0 IT0O3HAHUA

dusyrka — Hayka o npupozie. HayuHble MeTo/ibI [TO3HaHUS OKpYyKaroliero Myupa. Posb 3KcriepMeHTa U TeOPUU B TIPOLiecce TT03HAHUS TIPUPO/bI.
OKCrnepyuMeHT B (HU3UKe.

MogenvupoBaHue (pU3MUeCKUX sIBJIeHUH U rpoLjeccoB. HayuHble runotessl. @U3nyecKye 3aKOHbI ¥ TeOpyu. I'paHuUL{bl IPUMEHUMOCTH (PU3NUeCcKUX
3aKOHOB. [IpyHLIMIT COOTBETCTBUS.

Posib ¥ MecTO ¢pU3MKHU B POPMHUPOBAHUM COBPeMEHHOM HayuyHOW KapTHHBI MUPa, B IPAKTUUECKOM /1eTe/IbHOCTH JIFO/Iei.

Llemoncmpayuu

AHanorosble 1 [JU(pOBbIe U3MepUTe/IbHbIE TPUO0PEI, KOMITBIOTEPHbIE JaTUHKH.

Pazgen 2. MexaHuKa

Tema 1. Kunemamuka

Mexanuyeckoe gBrkeHre. OTHOCUTEIBHOCTb MeXaHUueCcKoro JBwkeHus. Cucrema otcuéra. Tpaekropus.

[Tepemernienue, cKopocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) M YCKOpDeHHe MaTepuaqTbHOM TOYKH, UX MPOEKLIMM Ha OCHA CUCTEMBI
KoopauHat. CriokeHue TiepeMellieHU U CJI0)KeHre CKOPOCTel.

PaBHOMepHOe ¥ paBHOYCKOPEHHOe TPsIMOJIMHeIHOe ABMKeHre. ['pauKy 3aBUCMMOCTH KOOPAUHAT, CKOPOCTH, YCKOPeHUs, IyTHU U TiepeMelLleHUsT
MarepuaabHOU TOUKUA OT BDEMEHH.

CBo0oiHOe TazieHue. Y CKopeHre CBOOOJHOTO TIa/|eHHUS.

KpuBosivHeliHOe [BU)XKeHUe. [IB>KeHWe MaTepuaJbHOW TOUKU M0 OKPY)KHOCTM C TOCTOSTHHOM TI0 MOAY/IH CKOPOCTBIO. YTJIOBasi CKOPOCT,
JMHelHast cKopocTb. [Tepros u yactoTa obpaitienus. LleHTpocTpemMuTeIbHOE YCKOPEHHE.

TexHUYeCcKre yCTPOMCTBA U NTPAKTUUECKOe TIPUMEeHEeHe: CITIUJO0METp, ABKeHVe CHaps/OB, LielHble U PeMEHHbIe Nepeiaun.

Llemoncmpayuu

Mogenb cucTemMbl OTCUETa, WIIFOCTPALMs KHUHEMaTUYeCKUX XapaKTePUCTHK JABXKEHUS.

[Tpeobpa3oBaHue JBKEHUH C UCTIOIh30BAHHUEM MTPOCTHIX MEXAHHU3MOB.

[TapgeHue Ten B BO3Ayxe U B pa3peXeHHOM MPOCTPAHCTBeE.

HabsroieHuie ABW>KeHUs TeJia, OpOLeHHOTO MO/, YTJIOM K TOPHU30HTY ¥ TOPU30HTABHO.

W3mepeHue ycKopeHUst CBOOOJHOTO TaZieHusl.



HarmpaBnieHvie CKOpOCTH NPH IBUYKEHUU 110 OKPY>KHOCTH.

YueHuueckull 3KcnepumeHm, 1a60pamopHble pabombl

N3yueHrie HepaBHOMEPHOTO JBM)KEHMUSI C Lie/IbI0 OTpe/ie/ieH!s MTHOBEHHOW CKOPOCTH.

WccnenoBanre COOTHOLLIEHUS] MEXY TYTSIMH, TIPOMeHHBIMHI Te/IOM 3a M0C/1e/l0BaTe/IbHbIE PaBHbIE TPOMEXXYTKU BpeMeHU NP paBHOYCKOPEHHOM
JBYDKEHUM C HaYa/IbHOU CKOPOCTBIO, PABHOM HYJIIO.

W3yuenne aBr>kKeHUs LIapyKa B BI3KOW XKUJKOCTH.

V3yueHue qBM>KeHUS Tesa, OPOIIIEHHOTO FOPU30HTA/IBHO.

Tema 2. /Tunamuka

[Tpunumn otHocuTensHOCTH ["anunes. [1epBelii 3akoH HbtoTOHa. VIHepijuanbHble CCTeMbI OTCYETa.

Macca tena. Cuna. [IpuHimn cyneprio3unuu cui. Bropoli 3akoH HeroTOHa /ij1s1 MaTepuaibHOM TOUKU. TpeTrii 3akoH HbroTOHa /1711 MaTepUaibHbIX
TOYeK.

3aKoH BCeEMUPHOTO TAaroTeHus. Cusa TsokecTu. ITepBasi KocMuyeckasi CKOpOCTb.

Cuia ynpyrocru. 3akoH I'yka. Bec Tesa.

Tpenve. Buzabl TpeHust (IIOKOS, CKO/b)KeHUs, KaueHus1). Cusa TpeHusi. Cyxoe TpeHue. Cusa TpeHMsI CKOJIBXXEHUS M CWja TPeHUs IOKOS.
KosdduiyenT Tpenusi. Cuna cOnpoTUB/IeHNs TIPU JBKEHUU Tesla B )KUAKOCTH WU rase.

[MocTymaTe/ibHOE U BpalllaTeIbHOe ABM)KeHHE aOCOIOTHO TBEPIOTO Tea.

MoMeHT cu/bl OTHOCUTEIBHO OCH BpaleHus. [11euo cusel. Y c10BUsl paBHOBeCHs TBEPOro Tesa.

TexHUUeCKre yCTPOMCTBa U MPaKTUUYeCKoe IPUMeHeHNe: MOLLMITHUKY, IBUKEeHNEe UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

fIBneHue uHepLyu.

CpaBHeHHe MacC B3aMMO/eMCTBYIOLLMX TeJl.

Bropoti 3akoH HeroToHa.

N3mepenue cui.

Cnoxxenue cusl.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Ae(opMariui.

HeBecomocTs. Bec Tena npy ycKoOpeHHOM NOABEME U MaZieHUH.

CpaBHeHMe CUJT TPeHUS TTOKOST, KaUeHUsI U CKOJTbKEeHHUS.

Ycnosus paBHOBecus TBEpPAOro Tena. Bujsl paBHOBeCUs.

YueHuueckuli 3KchepumeHm, 1abopamopHble pabombl

N3yuenue aBm>keHust OpycKa Mo HAK/JIOHHOM TMJIOCKOCTH.



VccnemoBanye 3aBUCUMOCTH CUJT YTIPYTOCTH, BO3HUKAIOIIHMX B IMPY)KMHE U Pe3UHOBOM 00pasiie, OT UX JedopMariyu.

UccnenoBanue ycioBri paBHOBeCHsI TBEPJOTO Tesla, UMEIero OCb BpallleHMUs.

Tema 3. 3akoHbl COXpaHeHUs1 8 MEXAHUKe

NmMnynbc MarepuasbHOM TOYKM (Tesia), CUCTeMbl MaTepualbHbIX TOYeK. VIMIy/abC CU/bl M M3MeHeHHe HMITy/bCa Tena. 3aKOH COXPaHeHUs
HMMITy/IbCa. PeakTHBHOe JBU)KEHUE.

PaboTa cuibl. MOIITHOCTD CHJTBI.

KuHeTnueckasi SHeprusi MaTepyanibHON TOUKU. Teopema 06 M3MeHeHUN KHHeTUUeCKOW SHepPruu.

[MorentmanbHast SHeprusi. [loTeHIManbHasE HEPTHs YIIPYTo AeopMUPOBaHHOMW MPY>KUHBL. [1oTeHI[MaibHas SHeprus Tea BOIM3U TOBEPXHOCTH
3emu.

[ToTeHIMa/bHBIE ¥ HETIOTEHIHAIbHBIE CU/IbI. CBsI3b PAOOTHI HETIOTEHIMAIBHBIX CHJI C U3MEHEHHEM MeXaHUUeCKOW SHEPrHMU CUCTEMBI Tesl. 3aKOH
COXPaHeHHsI MeXaHUUeCKOU SHeprHyHu.

Ynpyruve u Heynpyrve CTOJIKHOBEHHUS.

TexHuyecKre yCTPOMCTBA U TIPaKTUUECKOe TIpUMeHeHre: BOJOMET, KOTMED, MPY>KUHHBIN MUCTOJIeT, IBU)KEHUe pakKer.

LemoHcmpayuu

3aKoH cOXpaHeHHUsl UMITYJIbCa.

PeakTuBHOE JBU)KEeHUe.

[Tepexop MOTeHI[MA/ILHOM SHEPTUU B KUHETHUECKYIO U 00paTHO.

YueHuueckull 5KchepumeHm, 1a60pamopHble pabombl

V3yueHne abCOMOTHO HEYTIPYTOTO yZAapa C TIOMOIIBIO ABYX OIMHAKOBBIX HUTSIHBIX MasiTHUKOB.

WccnemoBanue CBsi3u pabOTHI CUITBI C U3MEHeHeM MeXaHWUeCKoW YHePTyH Tejla Ha MPUMepe pacTsDKeHUs Pe3UHOBOTO XKT'yTa.

Pa3pen 3. MonekynspHas (py3uKa ¥ TepMo/jUHAMHUKa

Tema 1. OcHO8bI MO/1€KY/ISIPHO-KUHEeMuU4ecKoll meopuu

OCHOBHBIE TIOJIOXKEHUsI MOJIEKY/IIPHO-KUHETUYEeCKOH Teopud M WX OMbITHOe oOocHoBaHue. bpoyHoBckoe nBmkenue. uddysus. Xapakrep
JIBVDKEeHUS M B3aUMOZelCTBUS YacTul] BelllecTBa. Mo/iesii CTpOeHUs Ta30B, XKUKOCTel U TBEP/IbIX Te/l U 00bsiCHeHHe CBOMCTB Bell[eCTBa Ha OCHOBE 3THX
Mozeseil. Macca v pa3Mepsl MosieKys. KoruecTBo BeljecTBa. I[ToctosiHHasi ABOrajipo.

TenioBoe paBHOBecue. TeMriepatypa U eé usMmepenue. Illkana remneparyp Llenbcus.

Mogenb uieansHoro ra3a. OCHOBHOE ypaBHeHHe MOJIEKYJISIPHO-KUHETUUECKON TeOpUH W/ealbHOTO ra3a. AOCOIOTHAs TeMIiepaTtypa Kak mMepa
CpeJjHell KMHETUUeCKON SHepruu TeIIoBOro JABWKeHusl yactul rasa. lllkana temmnepatryp KenbBuHa. I'a30Bble 3akoHBI. YpaBHeHHe MeHjeneeBa—



KnanetlipoHa. 3akoH [lanbToHa. M30mporeccsl B UjeaJlbHOM Ia3e € MOCTOSTHHBIM KOJIMUeCTBOM BelllecTBa. ['paduueckoe rpejcrap/ieHre U30IPOL{eCCOB:
M30TepMa, U30Xopa, n3obapa.

TexHUUeCKre YCTPOWCTBA U MPaKTUUeCKoe TIpUMeHeHre: TepMOMeTp, 6apomeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBaIOLMe JUCKPeTHOe CTPOeHUe BelllecTBa, poTorpadyu MoIeKy/l OpraHnyecKUx CoeJiHeHNH.

OnbiThl N0 AU dY3UM KUAKOCTEN 1 Ta30B.

Mogens GpOYHOBCKOTO JBM>KEHUS.

Mogens ornbiTa [TepHa.

OnpIThl, JOKa3bIBalOLHe CyLLleCTBOBaHNE MeKMOJIEKY/ISIPHOTO B3aMO/IeCTBHUS.

Mogensb, WUTIOCTPUPYIOLLas IPUPOAY AaB/eHUs ra3a Ha CTeHKU COCYZa.

OnbIThI, WUTIOCTPUPYIOLLME YpaBHEeHKEe COCTOSTHUS M/leaTbHOTO ra3a, U30IpoLiecChl.

YueHuuecKull 3kcnepumeHm, 1a6opamopHble pabombi

OrnpeesieHre MacChl BO3/lyXa B KJIaCCHOM KOMHATe Ha OCHOBe M3MepeHui 00bhéMa KOMHATBI, JaB/IeHHsI U TEMITePaTyphl BO3/yXa B HEMl.

WccnenoBanue 3aBUCMMOCTY MeXX/y ITapaMmeTpaMy COCTOSIHUS pa3pe)keHHOro rasa.

Tema 2. OcHo8bl MepMOOUHAMUKU

TepMoguHaMHUUecKast CUCTeMa. BHYTpeHHSsIsl 3Heprusi TepMOJUHAMUYECKON CCTeMBI U CIIOCO0bI eé n3MeHeHUsl. KomuecTBO TeTioThl U pabora.
BHyTpeHHsIs 5Heprust 0JHOaTOMHOIO M/ieaJbHOro ra3a. Buzipl Teronepesaun: TemI0NpOBOAHOCTb, KOHBEKLIMS, U3/IyueHre. Y e/bHasl TellJIOEMKOCTb
BeljecTBa. KonmuecTBo TensioTsl Npy Terionepezayve.

[Tousatue 06 agmabaTHOM Tiporiecce. IlepBbIi 3aKOH TepMOJWHAMUKU. [IpriMeHeHHWe TMEepPBOr0 3aKOHAa TEePMOAWHAMHKH K H30IPOI[eccaMm.
I'padmueckast uHTepripeTarsi paboThI rasa.

Bropoti 3akoH TepMozHaMUKH. Heo6paTHMOCTh MPOL[eCCOB B MPUPO/IE.

TeryioBble MamuHbl. [IpUHLIMIIBL AeWCTBUST Ter/I0BbIX MalluH. [Ipeobpa3oBaHusi 3Hepruy B TeIJIOBbIX MalliMHaX. Ko3dduiueHT mosesHoro
JercTBuys TeryioBoi ManmHbl. Llukn KapHo u ero ko3dduiiedT mosie3Horo fAefdcTBys. JKOI0ruueckre po0b/ieMbl TerI09HepreTHKY.

TexHUUeCKHEe YCTPOUCTBA U NTPAKTUUECKOe TIPUMEeHeHHe: IBUTaTe/lb BHYTPEHHEr0 CropaHusi, ObITOBOM XOJIOJU/ILHUK, KOHULIMOHEP.

Llemoncmpayuu

V3MeHeHMe BHYTpPeHHel SHepPruu Teja NP COBepIleHWH PaboThl: BbUIET MPOOKK M3 OYTHUIKM T07 JeMCTBHEM C)KaTOro BO3/yXa, HarpeBaHHe
3¢upa B JaTYHHOU TPYOKe MyTéM TpeHUs (BUZEe0AeMOHCTPALIWS).

I3MeHeHVe BHYTpeHHeU 3Hepruy (TeMIiepaTypsl) Tejia [Py Teruionepezaue.

OnbIT 110 aguabaTHOMY pacIIMpeHUI0 BO3/yXa (OIbIT C BO3AYIIHBIM OTHUBOM).

Mojenv mapoBoit TypOUHBI, ABUTaTe/Isi BHYTPeHHEero CropaHusi, peakTUBHOT'O IBUTATeIsl.



YueHuueckuli 3KcnepumeHm, 1a60pamopHble pabombl

V3mepeHue yzie/IbHOM TeIJIOEMKOCTH.

Tema 3. Aepecamubie cocmosiHus eeujecmea. Dazoevie nepexoobi

[Tapoobpa3oBaHue 1 KOH/jeHcarus. VicriapeHre v KurieHHe. AOCOMIOTHAs U OTHOCUTe/IbHAs BJIAXKHOCTh BO3/yxa. HacklljeHHbIH Tap. Y jenbHast
Tery10Ta mapoobpa3oBaHusi. 3aBUCUMOCTDb TEMITEPATYPhI KUTIEHUS OT JJaBIeHUSI.

TBépaoe teno. Kpucrannmyeckue u amopdHbie Tesia. AHU30TPOMNMS CBOMCTB KpucTasuvioB. JKujakue kpucrtasuibl. CoBpeMeHHbIe MaTepuasbl.
[TnaBneHue U KpUCTa/IU3aLMs. Y JesibHast TeryioTa raasieHus. CyommMariusi.

YpaBHeHHe TeruIoBOro 6amaHca.

TexHuyeckre yCTPOMCTBA U MpPaKTUUeCKOe MpUMeHeHWe: TUTPOMETP U TCUXPOMETP, Ka/JOpUMeTp, TeXHOJIOTUU TOJIyueHUs] COBPeMeHHBIX
MarepuasioB, B TOM YUC/Ie HAHOMAaTepruaioB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HaChIIIEHHbIX [1apPOB.

KuneHnue npu noHW)KeHHOM /IaBJIeHUM.

Crioco0bl U3MepeHUsi BaKHOCTH.

HabsrozeHre HarpeBaHUs U TI/IaBJ/IeHUsI KDUCTA/VTMYeCKOTO BelllecTBa.

JeMOHCTpanus KpUCTasuvioB.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3mMepeHune OTHOCUTETBHOW BIQ)KHOCTH BO3/1yXa.

Pa3pen 4. DneKTpojuHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpu3anus Tes. O/IeKTpUYecKuil 3apsf. [lBa BHJa 3/1eKTpUYecKux 3apsifioB. [IpOBOJHUKH, [UIMEKTPUKA U TOJYIPOBOJHUKHU. 3aKOH
COXPAaHEeHHs JIeKTPUYeCKOoro 3apsza.

B3aumogenicteue 3apsfoB. 3akoH Kysona. ToueuHbIM 37eKTpUUecKry 3apsf. OyeKTpyuyeckoe mosie. HanpspkéHHOCTh 371eKTpUYecKOro Iouis.
[TpuHLMI Cyreprno3uLMK 3/1eKTPUUeCKUX nosel. JIMHUYA HanpsyKEHHOCTH 3J1eKTPUYECKOro TOJIA.

Pabora cun anektpocratuueckoro mnosis. IloTeHiuan. PasHOCTb roTeHIManoB. [IpOBOAHUKA U JIWIIEKTPUKU B 37€KTPOCTAaTUUECKOM II0Jie.
[wvsnekTpruyeckast MIpOHULIAEMOCTb.

OneKTpoéMKOCTb. KoHAeHcaTop. J/1eKTPOEMKOCTD IIJIOCKOr0 KOHZEeHCaTopa. JHeprus 3apsykKeHHOro KOHZeHcaTopa.

TexHWueckre yCTPOWCTBa U TIPaKTUUeCKOe TpUMEHeHWe: 3JIeKTPOCKOI, 3JIeKTPOMETp, 3/eKTpPOCTaTUuecKas 3allldTa, 3a3eM/IeHHe
3/1eKTPONPHUOOPOB, KOH/IEHCAaTOP, KOMMPOBAJIbHBIN arirapar, CTPYWHBIN PUHTED.



LemoHcmpayuu

YCTpOWCTBO ¥ IPUHLUI JEUCTBUS 37IeEKTPOMETPa.

BsaumogeiicTBue Ha3/1eKTPU30BaHHBIX Tel.

O/eKTpUYeCKoe 110J1e 3apsUKeHHBIX TeJl.

[IpoBOAHMKY B 3/1eKTPOCTaTUYECKOM I10JIE.

OneKTpocTaThyeckas 3aljuTa.

[V3N1eKTpUKHU B 3/1IeKTPOCTaTUUECKOM I10J1€.

3aBUCUMOCTb 3/1IEKTPOEMKOCTH TJIOCKOTO KOH/IeHCaTopa OT MJIOLa/i MJIaCTUH, PACCTOSTHUSL MEXKy HUMH U JU3/IEKTPUUECKOM MPOHULIAEMOCTH.

OHeprus 3apsKeHHOT0 KOH/ZIeHCaTopa.

YueHuueckuli 3KcnepumeHm, 1abopamopHbie pabomal

N3mepenue 5/1eKTPOEMKOCTH KOHIeHCaTopa.

Tema 2. ITocmosiHHbIll 31eKkmpuueckutl mok. ToKu @ paz/IuuHbIX cpedax

OneKTpUYecKri TOK. Y CJIOBHS CyLL[eCTBOBAHMS 3/1eKTPUUeCKOro Toka. Vicrounuky Toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpsikenuve. 3akoH OMa /151 yuacTKa Liernu.

ONeKTpUYecKoe COIPOTHBIIEHWe. Y/ielbHOe COMpOTHB/eHMe BellecTtBa. [locienoBaresibHOe, Mapasulie/ibHOe, CMeLlaHHOe COeJVuHeHue
TPOBO/IHUKOB.

Pabora s/ekTpruueckoro Toka. 3akoH [xoyns—J/leHia. MOI[HOCTb 37IeKTPUYECKOT0 TOKa.

ONeKTPOABWXKYILasi CUjla U BHyTPEHHee COMPOTHB/IEHWe UCTOYHUKA TOKA. 3aKoH OMa /17151 TTO/THOW (3aMKHYTOW) 3/1eKTpUdecKoi ernu. KopoTkoe
3aMbIKaHUe.

OeKTPOHHAs TPOBOJUMOCTh TBEPABIX META/JIOB. 3aBUCUMOCTh COTIPOTUB/IEHUS] METAa/VIOB OT TemrepaTypbl. CBepXIPOBOAUMOCTb.

ONeKTpUUYecKruii TOK B Bakyyme. CBOMCTBA 3/7IEKTPOHHBIX MTyYKOB.

[MonynpoBogHuKK. CoOCTBEHHAsI M TPUMECHAs! TPOBOJUMOCT TTO/TYTIPOBOAHUKOB. CBoOCTBa p—n-nepexoza. [TomyrpoBoiHUKOBEIE TIPUOOPLI.

ONeKTPUUYECKUM TOK B paCTBOPAxX M pacriaBax 3/€KTPOJIUTOB. DJIEKTPOIUTUYECKAs JUCCOLUALUS. DIeKTPOJIn3.

OneKTpruecKuy TOK B rasax. CaMmoCTOSTe/IbHbIM U HeCaMOCTOATe/IbHBIN paspss. Monnus. [1nasma.

TexHUUeCKHe YCTPONCTBA U MPAKTUUeCKOe PUMeHeHMe: aMIlIepMeTp, BOJIbTMETD, PeoCTaT, UCTOUHHUKU TOKa, 3/IeKTPOHAarpeBaTe/ibHble MPHUO0PHI,
3JIeKTPOOCBETUTE/IbHbIE TIPUOOPBI, TEPMOMETDP COTPOTHUB/IEHHs], BaKyYyMHbINA MO, TEPMHUCTOPbI U (HOTOPE3UCTOPHI, TOJYIIPOBOJHHUKOBBIM U0,
rajibBaHUKa.

LlemoHcmpayuu

N3mepeHue cuiibl TOKa U HaNpsKeHUs.

3aBUCHUMOCTb COTIPOTHBJIEHUS LIUTMHAPUUECKUX TTPOBOHUKOB OT JI/TUHbI, TIJIOL[A/i1 TIOTIepeYyHOro CeueHUsi U MaTepuara.
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CMmer1aHHOe coejuHEHHUe ITPOBOJHUKOB.

[IpsiMmoe u3MepeHue 31eKTPOABIKYILeN cuibl. KOpOTKOe 3amMblKaHMe Ta/lbBAHUYECKOT0 3/IeMeHTa U OL|eHKa BHYTPEHHEero COMPOTUBJIEHUS.

3aBUCHMOCTb COTIPOTHB/IEHUS] METa/UIOB OT TeMIIepaTyphbl.

[TpoBOAMMOCTB 3/1€EKTPOJIUTOB.

VckpoBoli paspsz ¥ NpOBOAMMOCTb BO3/yXa.

OJHOCTOPOHHSISI TPOBOJUMOCTE AUO/A.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombi

N3yueHue cMeIIaHHOTO COeJUHEHUS Pe3UCTOPOB.

N3mepenue 3/1eKTpOABMKYILEN CU/Tbl KICTOYHUKA TOKA Y €r0 BHYTPEHHEr0 CONPOTHBJIEHHSI.

Habmtoenue 3nekTposuisa.

MexnpeamMeTHbIe CBA3H

N3yuenune kypca ¢u3uku 6a3oBoro ypoBHs B 10 Kiacce OCYIIeCTB/SIETCS C YUETOM COZlep’KaTe/IbHbIX MeXKIPeAMEeTHBIX CBsi3el C Kypcamu
MaTeMaTUKH, OMOIOTMU, XUMHH, Teorpapru U TEXHOIOTHH.

MescnpeomemHble noHsimusl, CBsi3aHHbIE C U3yUeHUeM MeTO/J0B HayUHOTO [M03HaHMs: sSiBJieHUe, HayuHbIi (aKT, TUIoTe3a, (hr3rueckasi BeTMUKHa,
3aKOH, Teopwusi, Hab/roieHre, SKCIIepUMeHT, MO/Ie/TUPOBaHKe, MOZe/Tb, N3MepeHue.

Mamemamuka: pellieHWe CHUCTeMbl YpaBHeHUWH, vHelHasi (yHKUUs, mapabosa, rurnepbosia, ux rpapyiKu U CBOMCTBA, TPUTOHOMETPHUUECKHEe
(YHKLMU: CHUHYC, KOCUHYC, TAaH['€HC, KOTAH[€HC, OCHOBHOE TPUTOHOMETPUUECKOe TOXK/|eCTBO, BEKTOPbI U UX TIPOEKI[MH Ha OCU KOOP/IUHAT, CJI0’KeHHe
BEKTOPOB.

Buosnoeus: MexaHUUYeCcKoe JBWKEeHUE B KUBOU npupoze, anuddysusi, ocMoc, TeraooOMeH >KUBbIX OPraHU3MOB (BUZBI TETIONepejaui, TeTJIOBOe
paBHOBeCHE), 3/IeKTPUUeCKUEe SIBJIEHUS B )KUBOM TIPUPO/E.

Xumus: [UCKpeTHOe CTpPOeHHe BellleCTBa, CTPOEHHe aTOMOB U MOJIEKYJ/I, MO/Ib BellleCTBa, MOJIIPHasl Macca, Ter/oBble CBOMCTBA TBEPABIX TeJ,
JKUJKOCTeH Y ra3oB, 3/IeKTpPUUYeCKre CBOMCTBA METAJI/IOB, 3JIeKTPOJIMTUYECKas JUCCOLMaLvs, TaJbBaHUKa.

Teoepacpusi: BNaXXHOCTb BO3/yXa, BETPbI, DApOMETP, TEPMOMETP.

TexHonoz2us: TipeoOpa3oBaHUe ABV)KEHWM C KCIIO/b30BaHWMEM MEXaHHW3MOB, YUET TPeHHs B TeXHHWKe, TIOZIIUITHUKH, WCTO/Ih30BaHHE 3aKOHA
COXpaHeHUsI UMMY/IbCa B TeXHUKe (pakeTa, BOJOMET W [pYyrue), ABUraTe/lb BHYTPEHHErO CropaHusi, rapoBas TypOWHa, ObITOBOM XOJIOAWILHUK,
KOH/IULIMOHEP, TeXHOJIOTHUHU T0J/yueHHs] COBDEMEHHBIX MaTepUasioB, B TOM UKC/ie HAaHOMaTepuasioB, U HAHOTEXHOJIOTMH, 3/IeKTPOCTaThUecKasi 3allliTa,
3a3eMJ/IeHHe 3JIeEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIN TIPUHTEP, 37IeKTPOHArpeBaTe/ibHble MPUOOPHI, 3/IEKTPOOCBETUTE/TbHBIE PUOOPHI, TaTbBaHUKA.

11 K/TACC
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Paspen 4. DnekTpojHaMHKa

Tema 3. MazHumHoe nosje. 3/1eKmpomazHUmMHasi UHOyKyus

[TocTosiHHbIE MarHUTHI. B3avMozeiicTBYe MOCTOSIHHBIX MarHUTOB. MarHuTHoe 1osie. BeKTOp MarHMTHOM MHAYKUWW. [IpUHLIMI Cyrepro3uiuu
MarHUTHbIX NoJiel. JINHUM MarHUTHOW MHAYKUMW. KapTuHa TMHUI MarHUTHOM MHAYKLIMH T10J151 TOCTOSIHHBIX MarHUTOB.

MarsauTtHoe 1oJie MPOBOJHMKA C TOKOM. KapTyHa TMHUM MHAYKLIMYA MarHUTHOTO TOJIS1 IJTMHHOT'O MPSIMOTO IIPOBO/IHUKA Y 3aMKHYTOT'0 KOJIbL|€BOTO
TIPOBO/HMKA, KaTYIIKU C TOKOM. OnbIT OpcTesa. B3aumoelicTBre NPOBOJHMUKOB C TOKOM.

Cuna Amriepa, eé MO y/Ib U HarlpaBJIeHUe.

Cuna JlopeHija, eé MOAy/b U HaripaB/ieHHe. [IBrKeHNe 3apsibKeHHOW YaCTULIbI B OIHOPOITHOM MarHUTHOM rosie. Paborta cusiel JIopeHtia.

SIBneHue 3neKTpOMarHUTHOW MHAYKIMH. [I0TOK BeKTOpa MarHWUTHOW MHAYKLMU. DJIeKTPOJBIIKYIAs CH/Ia MHAYKLMU. 3aKOH 371eKTPOMarHUTHOU
nHAykuuy dapages.

BuxpeBoe snekTpuueckoe rosie. D/IeKTPOABWKYILAS CA/Ia MHAYKLMU B IPOBOJHUKE, JBIKYILIEMCS MOCTyNaTeJbHO B OZHOPOJAHOM MarHUTHOM
rose.

[IpaBuio JleHua.

WNHAyKTUBHOCTL. SIB/IeHHe cCaMOMHAYKLIMU. DJIeKTPOABIKYILLIAs CUjla CAMOUH/YKLVU.

OHeprusi MarHUTHOTO MOJ1S1 KATYIIKH C TOKOM.

OJIeKTPOMarHUTHOe T10J1e.

TexHWueckre yCTPOMCTBA M TIPaKTHUUeCKOe IIpPUMeHeHUe: TOCTOSSHHble MAarHWThbl, 3/eKTPOMAarHuThl, 3J1IeKTPOJIBUraTe/b, YCKOPUTEIU
3/1eMeHTapHbIX YaCTuLl, UHAYKLMOHHAS T1eYb.

Llemoncmpayuu

OmnbIT Dpcrena.

OTK/IOHEHMe 3/IeKTPOHHOI'0 ITyYKa MarHUTHBIM I10JIeM.

JIvHUM UHA KLU MarHUTHOT'O TOJIS.

B3anmogeiicTBre JBYX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[HeiictBue cusbl JlopeHLia Ha MOHBI 3/1IEKTPOJIUTA.

SIBneHue 371eKTPOMarHUTHOW MHAYKLIUU.

ITpasuo JleHua.

3aBUCHUMOCTb 3JIEKTPOJBIIKYILIEM CUJIbI UHAYKLIMM OT CKOPOCTU U3MEHEHHsI MarHUTHOT'O TTIOTOKa.

SB/eHVie CaMOMHAYKLIMU.

YueHuueckuli 3KchepumeHm, 1abopamopHble pabombl
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N3yueHrie MarHUTHOTO MOJISI KaTYLIKUA C TOKOM.
WccnenoBanue 1eiliCTBUSI TOCTOSSHHOTO MarHATa Ha PaMKY C TOKOM.
WccnenoBaHue siBjieHUsT 37IEKTPOMarHUTHON UHAYKI[WH.

Pazpen 5. Konebanus 1 BOJIHBI

Tema 1. MexaHuuecKue U 3/1eKMpoOMazHUmMHble Ko/1e0aHus

KonebarenbHast cuctema. CBoO0/IHBIE MeXaHHUeCKHe KonebaHust. 'apMonndeckue Konebanus. [lepro, yactoTa, aMIinTya U ¢asa KosiebaHHH.
[Tpy>KUHHBINA MasTHUK. MaTeMaTHUeCKWi MasiTHUK. Y DaBHeHHe TapMOHUUeCKUX KosiebaHuii. [TpeBpaiijeHre SHEPTHY MTPU TaDMOHUUECKU X KOleOaHUsIX.

KonebaTenbHblii KOHTYP. CBOOO/HBIE 37IEKTPOMAarHUTHBIE KO/lebaHWs B MZeabHOM Kojle0aTelbHOM KOHTYpe. AHAJIOTHSI MeX/y MeXaHU4eCKUMU
Y 37IeKTPOMarHUTHBIMU KosiebaHusiMu. @opmMysia ToMcoHa. 3aKOH COXpaHeHHsI SHEPTUH B H/lea/TbHOM KosiebaTe/TbHOM KOHTYpe.

IIpeacraBneHre 0 3aTyxawUuxX KoieOaHUsX. BbIHYXIeHHble MexaHWUecKue KosiebaHusi. Pe3oHaHc. BbIHYXK/eHHBIe 3/IeKTPOMarHUTHbIE
KosieOaHusl.

[TepemeHHbIH TOK. CUHYCOH/a/IbHBIN TIepeMeHHBIN TOK. MOIIHOCTb MepeMeHHOr0 TOKa. AMIUTUTYAHOe U IeUCTBYIOIIee 3HaueHWe CHJIbI TOKA U
HaTnpsDKeHUsL.

Tpancdopmarop. [Tpon3BoaCTBO, Nepegaua U notpebieHre 1eKTPUUecKoi SHePrur. DKOJI0TMUeCKre PUCKH TTPU MPOX3BOCTBE 3IeKTPOIHEPT UH.
KynbTypa ncrnosib30BaHUs 3/IEKTPOIHEPTHH B TIOBCEIHEBHOM >KU3HU.

TexHUUYECKHE YCTPOMCTBA U TIPaKTHUECKOe NPUMeHeHHe: 3/IeKTPUUeCKHA 3BOHOK, reHepaTop MepeMeHHOr0 TOKa, JIMHUU 3/IeKTporiepe/iay.

LlemoHcmpayuu

HWccnemoBanue mapaMeTpoB KojiebaTelbHOW CHUCTeMBbI (TIPY>KWUHHBIN WA MaTeMaTHUeCKUI MasTHUK).

HabsrozeHue 3aTyxarolux KoyiebaHui.

HWccnenoBaHue CBOMCTB BbIHYKJ€HHBIX KOsleOaHUH.

HabrozeHre pe3oHaHca.

CB00Oo/IHbIE 3/IEKTPOMarHUTHBIE KOie0aHwUs.

Ocum/uiorpaMMeI (3aBUCUMOCTH CHJTBI TOKA W HaTIPSDKEHHST OT BpDEMEHH) ZIJ1s 3/IeKTPOMAarHUTHBIX KOJie0aHMM.

Pe3oHaHC TIpy MOC/Ie/[0BaTe/IbHOM COeIMHEHUY Pe3UCTOpa, KaTYIIKA UHYKTUBHOCTUA U KOH/IeHCaTopa.

Mogenb TMHUM 3JIEKTPOTIePeaUH.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

WccnemoBaHre 3aBUCUMOCTH TI€PUO/Ia MaJTbIX KoJie0aHMI rpy3a Ha HUTH OT JI/TMHBI HUTH U MacChl rpy3a.

VccnenoBaHvie iepeMeHHOTO TOKA B IIEMU U3 TIOC/IE/I0BATeIbHO COeTMHEHHBIX KOH/[EHCAaTOPa, KaTYIIKU U Pe3UCTOopa.

Tema 2. MexaHuuecKue u 3/1eKINpOMazHUMHbLE 0/IHbI
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MexaHnuecKyre BOJIHBI, YCI0BUA pacnpocTpaHeHus. Ilepros. CKOpoCTh pacripocTpaHeHus U [i/IMHA BO/HBI. [lonepeunble U Mpoio/bHbIE BOHBI.

WnuTepdepeniys v audpakijysi MexaHn4eCKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. [ pOMKOCTH 3ByKa. BricoTa ToHa. TeMOp 3ByKa.
ONeKTpOMarHUTHbIE BOJIHBL. Y C/IOBUSI U3/IyueHUsl 3/IeKTPOMarHUTHLIX BOJIH. B3auMmHasi opueHTalusi BeKTopoB E, B, V B 31eKTpomMarHuTHOU

BosiHe. CBOMCTBa 3/1eKTPOMarHUTHBIX BOJIH: OTpakKeHHe, TpesioMJieHue, MoJisipu3alys, Judpakuus, uHTepgpepeHLys. CKOPOCTb 3/1eKTPOMarHUTHBIX

BOJIH.

[ITkana 371eKTPOMarHUTHBIX BOJH. [IpMeHeHre 3/1eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLMITEI paIOCBS3Y U TeJleBUeHus1. Paarionokarusi.

O/eKTpoMarHMTHOe 3arpsis3HeHNe OKpY»Katollleld cpefibl.

TexHuUecKre yCTpOWCTBA U MpaKTUUeCcKoe MpUMeHeHHe: My3blKalbHble MHCTPYMEHTHI, y/IbTPa3ByKOBasi IMarHOCTHKA B TeXHUKe U MeJULIMHe,

paziap, pafIMONIpUEMHUK, Te/leBU30p, aHTeHHa, TesiedoH, CBY-reun.

Llemoncmpayuu

OO6pa3oBaHue ¥ paclpoCTpaHeHKe TIONEePeYHbIX U MPO/0IbHBIX BOJIH.

Kosnebmrolieecs Teso Kak UCTOUHUK 3BYKa.

HabrozeHre oTpaXkeHus U TTPeJIOMJIeHUsI MeXaHUYeCKHUX BOJTH.

Habromenne nHTepdepeHLvy U AUPPaKIUK MeEXaHUYeCKUX BOJTH.

3BYKOBOM pe30HaHC.

HabroieHre CBsSI3U TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMITJIMTY/ION ¥ 4aCTOTOM KO/ie0aHMUI.

WccnenoBanue CBOMCTB 3/1eKTPOMAarHUTHBIX BOJIH: OTPayKeHUe, MpesioM/ieHue, ToJisipu3alus, Audpakuys, uHTepdepeHLus.

Tema 3. Onmuka

I'eomeTprueckas ontrka. [IpsMorHeliHOe paclipocTpaHeHWe CBeTa B OJJHOPOJHOM cpefie. JIyu cBeTa. ToueuHblli HCTOUHUK CBeTa.
OtpakeHure cBeTa. 3aKOHBI OTPaXKeHUs1 cBeTa. [locTpoeHre N300pa’keHUH B IIJIOCKOM 3epKarie.

[Tpenomenue cBeTa. 3aKOHBI ITPeJIOMJIEHUsT CBeTa. AOCOMIOTHBIN MOKa3aTesb rpesiomsieHus. [1o/Hoe BHyTpeHHee oTpaykeHue. [IpesiesTbHbIN yros

TI0JTHOTO BHYTPEHHEr0 OTPa)KeHUsl.

Iucnepcust cBeta. C/I0XKHBINA cocTaB besoro cBeta. LIBeT.
Cobwuparoiiye 1 paccerBarolye UH3bI. ToHKas MH3a. POKYCHOe pacCTOsIHUe U ONITHUeCKast CHJla TOHKOM JIMH3bI. [TocTpoeHne n300paXkeHui B

COOMpAOIIMX 1 PaCCeMBAIOLINX JIMH3aX. POpPMy/ia TOHKOU JIMH3bL. YBelrveHue, 1aBaeMoe JTHH30M.

I[Tpezenbl NPUMEHUMOCTH TeOMeTPUUeCKOW ONTHKH.
BosnHoBas ontuka. iHTepdepeniys ceeta. KorepeHTHbIe HICTOUHUKH. Y CJIOBUS HAO/MIOIeHUSI MAKCUMYMOB M1 MUHUMYMOB B UHTepGepeHIIMOHHON

KapTHHE OT ABYX CI/IH(I)aE}HBIX KOrepeHTHBIX HCTOUHHUKOB.
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Iudpakius ceeta. JudpakioHHast peliéTka. Y CJIOBHe HaOJIOJieHUs TJIaBHBIX MAaKCHUMYMOB TIPH TIa/[eHMM MOHOXPOMAaTHUeCKOro CBeTa Ha
IU(PPaKLMOHHYIO PeLIETKY.

ITonsipusauus ceera.

TexHUUeCKHe yCTPOMCTBA U ITPAKTUUeCKOe TIPUMeHeHre: 0UKY, JTyTa, poToanmapar, NpoeKLIMOHHbIN arrapaT, MUKPOCKOII, Te/1IeCKOIT, BOJIOKOHHasI
OMTHKA, AU PAKIIMOHHAS PEIIETKa, MOSPOU,.

LemoHcmpayuu

[IpsiMosivHelHOe pacrpocTpaHeHue, OTPayKeHHe U rpesioMsieHre cBeTa. OnTrueckue prubopkL.

[TosHOe BHyTpeHHee oTpakeHUe. Moziesib CBeTOBO/a.

VccnemoBaHre CBOMCTB M300payKeHHH B JIMH3aX.

Mojeny MUKPOCKOTIa, TeflecKora.

Habrozenve nHTepdepeHINN CBeTa.

Hab6mogenue audpakiyy cBeTa.

HabmtoeHve gucriepcun ceeta.

[TosyueHue crieKTpa C TIOMOIIbIO TIPU3MBI.

[TonyueHuve crieKTpa € MOMOILIbIO AU(PPaKLIMOHHON PELETKY.

HabsrozeHre momsipu3aiyivi CBeTa.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3mepeHue nokasareisi Ipe/ioM/IeHUsT CTeKJIa.

VccnenoBanuie CBOMCTB M300paykeHUI B JIMH3aX.

Habsrozenuve gucnepcun cBeTa.

Pa3pgen 6. OcHOBBI cieljMa/IbHOU TEOPUHM OTHOCUTE/TbHOCTH
['paHu1bl MPUMEHUMOCTH K/IaCCUYeCKOM MexaHWKU. IlocTynaTel crienaibHOW TeOpUH OTHOCUTEIBHOCTU: UHBAPUAHTHOCTb MOZYJ/IS CKOPOCTH
CBeTa B BaKyyMe, [IPUHLUII OTHOCUTE/IbHOCTY DVHIITEHHA.
OTHOCHTENBHOCTh OJHOBPEMEHHOCTU. 3aMe/jjieH e BpeMeHU U COKpalljeHue [I/TUHBbI.
OHeprusi ¥ UMIYbC PEIITUBUCTCKOW YaCTHULIbI.
CBs13p MacChl C SHepryuer ¥ UMITY/IbCOM Pe/IITUBUCTCKOU YaCTULIbl. DHeprus MOKOs.

Pa3pen 7. KBanroBas pusmnka
Tema 1. DaemeHmMbl KBAHMOGOU ONMUKU
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®otoHbl. @opmyiia [11aHKa CBSI3M 3HepruM (JOTOHA C ero YaCTOTON. DHeprusi U UMNY/bC (POTOHA.

OtkpeiTe u uccienoBanve dorosddekra. OnbiTel A. I'. CtoneTtoBa. 3akoHbl (oTo3ddekTa. YpaBHeHue DitHiuTeliHa Iy hoTo3ddekTa.
«KpacHnas rpanuta» doto3ddekra.

Hasnenue ceta. OnbiTel I1. H. Jlebenera.

XHWMHUUeCKoe [IeHiCTBUEe CBeTa.

TexHMUYECKHe YCTPOMCTBA U TIPaKTHUeCcKoe IpuMeHeHHe: (0To31eMeHT, (OTOaTuMK, Co/THeuHasi baTapesi, CBeTOAMO/I.

Llemoncmpayuu

@®oT03PdeKT Ha YCTAHOBKE C LIUHKOBOM M/1IaCTUHOM.

VccnenoBanue 3akoHOB BHellIHero goTo3ddekra.

Cretoauon,.

ConHeuHas 6artapes.

Tema 2. CmpoeHue amoma

Mogens atroma TomcoHa. OmnbiTel Pesepdopza mo paccesHuro o -dyactul. [InaHetapHasi mMofenb atoma. Iloctynatsl Bopa. M3nyuenue u
riorsioiieHue (OTOHOB IpHU TMepexoie aToMa C OJHOTO YPOBHsI SHepruu Ha Apyroul. Buzbl criektpoB. CrieKTp ypoBHe# SHepruu aroMa BoJjopo/a.

BonHoBble cBoticTBa yactull. Bosnel e bpoiins. KopnycKynsipHO-BOJTHOBOW Jyanu3M.

CrioHTaHHOe U BBIHY)KJ|eHHOE H3/TyueHue.

TexHUUeCKre yCTPOMCTBA M MPaKTUYeCKOe IPUMeHeHNe: CIIeKTpa/bHbIN aHanu3 (CIeKTPOCKOI), j1a3ep, KBAHTOBBIA KOMITbIOTED.

LlemoHcmpayuu

Mogens oneita Pesepdopga.

OmnpeienieHyre AJ/IMHBI BOJIHBI J1a3epa.

HabmroieHre iHeuaThIX CMIEKTPOB U3/TyYeHUsl.

Jlazep.

YueHuuecKuli 3kcnepumeHm, 1a6opamopHble pabombi

HabmroieHue TUHEHYATOro CreKTpa.

Tema 3. AmomHoe s10po

OKCIIepUMEHTHI, J0Ka3blBalollle CI0XKHOCTb CTpoeHus sifpa. OTKpeITHe pasroakTUBHOCTH. OmnbITel Pesepdopza mo omnpezeneHUI0 coCTaBa
PaJIM0aKTUBHOTO M3mydyeHus. CBOWCTBa anbda-, OeTa-, raMMa-u3iyueHus. BivsiHre pajioaKTUBHOCTH Ha >KHUBbIe OPTaHH3MBbI.

OTKphITHE IPOTOHA U HeliTpoHa. HykioHHast Mogiens siapa ['elizenOepra—ViBanenko. 3apsiz sapa. MaccoBoe unco siapa. V3oTomsl.

Anbda-pacrniaji. DneKTpOHHBIN U MO3UTPOHHBIN OeTa-pacraj. ['aMma-u3nydyeHre. 3aKOH PaJJMOaKTUBHOIO pacraja.

OHeprus CBsI3U HYK/IOHOB B siipe. fAnepHble cubl. [JedeKT Maccel sifpa.

16



AnepHble peakuuu. [leseHure U CUHTe3 sfiep.

SnepHbiii peaktop. TepmosizepHslid crHTe3. [IpobeMbl ¥ epCreKTHUBEI siIePHON SHePreTHKU. DKOJIOTHUeCKHe acleKThl si/[ePHOW SHepPreTHKH.
JJieMeHTapHble YacTulbl. OTKPbITHE MO3UTPOHA.

MeTo/b1 Hab/MIOIEHNS Y PETUCTPALIMU 37IeMeHTapHbIX YaCTHLI.

dyHaMeHTabHbIE B3auMogelicTBusl. EAMHCTBO (hr3ruecKoii KapTUHBI MUpa.

TexHUUECKHe YCTPOMCTBa U TIPaKTHUeCKoe IpUMeHeHHe: 03UMeTp, Kamepa BuibcoHa, sifiepHbIii peakTop, aToMHasi 6omba.

Llemoncmpayuu

CuéTurK MOHU3MPYIOLUX YaCTHULI.

YueHuueckuli 3KkcnepumeHm, 1abopamopHbie pabomal

WccnenoBanue TpeKoB yacTul] (110 TOTOBLIM (hoTOrpadusim).

Pa3pgen 8. D/1eMeHTBbI aCTPOHOMUH U aCTPO(PU3NKH

Jraribl pa3BUTHs aCTPOHOMUU. [IpyKiiaHOe U MUPOBO33peHueCcKoe 3HaueHre aCTpPOHOMMH.

Bup 3Bé31HO0OTO Heba. Co3Be3us, pKue 3BE3/bl, IIJIAHETHI, UX BUAUMOE JBIKEHHUE.

CoJsiHeuyHas cucrema.

Connue. ConmHeyHasi akTUBHOCTb. VIcTOUHMK 5Heprum CosHL@ U 3BE37. 3BE3/bl, UX OCHOBHbIE XapaKTEePUCTUKU. [harpamma «CreKTpaabHbIU
KJ/IaCC — CBeTMMOCTb». 3BE3/bl IVIaBHOM IOC/Ee[0BaTe/bHOCTH. 3aBUCHMOCTb «Macca — CBETUMOCTb» [Jsl 3BE€3J] I[VIaBHOM IOC/el0BaTeIbHOCTH.
BayTtpeHnHee cTpoeHue 38831. CoBpeMeHHbIe TIpe/iCTaB/IeHUs O IIPOUCXO0XKAEHUH U 3BOIoLMU CoJHLIA U 3BE3[]. JTarlbl )KU3HU 3BE3].

Muneunsii [Tyt — Haiia ["anaktuka. [Tonoxxenuve u ferkenre CosHia B ['ajaktrke. Tynbl rajakTvk. PaguoranakTvKy U KBasapbl. YépHbIe JbIpbl
B s/lpax rajaakTHK.

Bcenennasi. Paciimpenvie BeenenHoii. 3akoH Xab66sa. Pa36eranue ranaktuik. Teopusi Bosibiioro B3pbiBa. PeTuKTOBOE M3/TyueHue.

MaciurabHasi ctpykTypa BcenenHoil. MeTtaranakTHka.

Hepeténubie mpobieMbl aCTPOHOMUH.

YueHuueckue HabM00eHust

HabrozeHusi HeBOOPY>KEHHBIM TJIa30M C HCIO/Ib30BaHKMEM KOMITbIOTePHBIX TTPUJIOXKEHUH [IJisi OTipeie/ieHUs T0JI0)KeHUsT HebeCHbIX 00BeKTOB Ha
KOHKDETHYIO [laTy: OCHOBHbIe c03Be3/iusi CeBepHOro Io/ylapus U sipkue 3Bé3/bl.

Habsmrogenus B Teneckon JIyHsl, rnaHet, Mneunoro [TyTw.

O0o0maroiiee MOBTOPeHUE
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Posib GU3MKM 1 aCTPOHOMUU B 5KOHOMMUUECKOW, TeXHOJIOTMYEeCKOH, COLIManbHOM U 3TUUeCKOU cdepax [esiTe/IbHOCTH uesioBeKa, Poib U MecTo
($U3MKY ¥ aCTPOHOMMM B COBPEMEHHOW HayuHOW KapTHUHe MUpa, po/ib (PM3MYeCKOil Teopur B (JOPMUPOBAHUM TIpe/CTaBAeHni 0 (U3NUeCKON KapTuHe
MHpa, MecTo ¢r31UecKoi KapTUHBI MUpa B 0011{eM PsJly COBPEMEHHBIX eCTeCTBEHHO-HaYUHbBIX 1pe/ICTaB/IeHU O TIPUPO/E.

MexnpeamMeTHble CBA3H

N3yuenune kypca ¢u3uku 6a30Boro ypoBHS B 11 Kiacce OCYIECTB/SIETCS C YUETOM CO/IEP’KATe/bHBIX MEXKIPeAMETHBIX CBSI3eM C Kypcamu
MaTeMaTHKH, OMOIOTHUH, XUMUH, Teorpadyy U TEXHOJIOTHH.

MedsicnpeomemHble noHsimus1, CBSI3aHHbIe C U3y4YeHHeM MeTO/J,0B HayYHOTr' O [T03HaHMUs: IBJIeHre, HayuYHbIH (paKT, runoresa, (pr3nueckas BeJTMUUHa,
3aKOH, Teopusi, HaO/ojeHre, SKCIIePUMEHT, MO/[e/TUPOBaHue, MOZie/Tb, U3MepeHue.

Mamemamuka: pellleHWe CHUCTeMbl YpaBHeHHH, TpUrOHOMeTpuueckue (GYHKLMUA: CUHYC, KOCHHYC, TaHT'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOe TOXK/eCTBO, BEKTOPhI U MX MPOEKLIMK Ha OCU KOOP/IMHAT, CJI0)KeHHe BeKTOPOB, TPOM3BO/HbIE 3/IeMeHTapHbIX (PYHKLMH, TPU3HAKU
1oZi06ust TpeYro/IbHUKOB, OTIpe/iesieHre TIOMIaM TVIOCKUX (GUryp u oobéma Tert.

Buonoeus: snekTpuueckye siBJIeHUs B )KUBOU NPUPO/ie, KosiebaTebHbIe BIKEHUsI B )KUBOW MPUPOJie, ONITHUECKHe SIBJIEHHUS B )KUBOM TPUpPO/ie,
JleMiCTBUe paZialiiy Ha >KUBble OPraHH3Mbl.

Xumusi: cTpoeHHe aTOMOB M MOJIeKYJ, KPUCTa//TMuecKasi CTPYKTypa TBEDIBIX Tes, MeXaHW3Mbl 00pa30BaHUs KPUCTA/UTMUECKOW PeIETKH,
CrieKTpanbHbIM aHa/In3.

I'eoepacpus: MarHUTHBIe TOJTFOCA 3eMJTH, 3a/1e)KM MarHUTHBIX Py[l, POTOChEMKA 3eMHOM [TOBEPXHOCTH, NpeficKa3aHye 3eM/IeTPsICeHUM.
TexHon02uA: MTUHUU 3JIeKTpOIlepesiay, reHepaTop MepeMeHHOr0 TOKa, 3/eKTPO/BUrare/ib, MHAYKLMOHHAs Meub, pajiap, paJuoNpUEMHHUK, TesleBHU30D,
aHTeHHa, TesiehoH, CBU-neub, MpoeKIIMOHHBIN arirapaT, BOJIOKOHHasI OTTHKa, COJTHeuHasi baTapest.

IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenne yuebHoro mpeamera «Pu3nka» Ha YpOBHe cpefiHero obiero obpa3oBaHusi (0a30BbI YPOBEHB) AO/DKHO 00ECITeUUTh [JOCTHIKEHHe
CJIeIYIOIIMX JIMUYHOCTHBIX, MeTarpeIMETHBIX U MPeIMETHBIX 00pa30BaTe/IbHBIX Pe3y/bTaToB.

JINMYHOCTHBIE PE3YJ/IBTATBI
JInuHOCTHBIE pe3y/bTaThl OCBOEHHUs yueOHOro rmpeamera «®PHW3WKa» [IO/DKHBI OTpPa)kaTb T'OTOBHOCTb M CIIOCOOHOCTH OOYYarol[uXCst
PYKOBO/ICTBOBaThCsI COPMUPOBAHHOW BHYTPEeHHEH TO3ULIMeH TUYHOCTHA, CUCTEMOMU 1IeHHOCTHBIX OPUEHTALUM, TIO3UTUBHBIX BHYTPEHHUX YOeXKIeHNH,
COOTBETCTBYIOILIUX TPAaJULIMOHHBIM LIEHHOCTSIM DOCCUMCKOTO OOIlleCTBa, pacliMpeHHe >KU3HEeHHOTO OIbITa W OMbITa [JesiTeJIbHOCTA B TIpoLjecce
peasM3aly OCHOBHBIX HarlpaB/leHUM BOCIIUTATEeIbHOM /1eTe/IbHOCTH, B TOM UKCJ/Ie B YaCTH:
1) rpa)kaaHCKOro BOCIIUTAHHUSA:
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c(OpPMHPOBAHHOCTh TPAXKIAAHCKOH MO3UIMK 00yUaroIerocsi Kak akTHBHOTO M OTBETCTBEHHOT'O UjieHa POCCUHCKOTO 00ITiecTBa;

TIPUHATHE TPAUIIMOHHBIX 00IIIeue/I0BeUeCKUX T'YMaHUCTHUECKUX U IeMOKPAaTHUeCKUX 1[EHHOCTeH;

TOTOBHOCTb BECTH COBMECTHYIO JIeSiTe/TbHOCTh B WHTepecax TPa’KIAHCKOTO OO0lecTBa, y4yaCTBOBaTh B CaMOYIIpaBJeHWH B 0Opa3oBaTebHOM
OpraHu3aLuy;

yMeHUe B3aUMO/IeMCTBOBATh C COLIMATbHBIMUA MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKLMSAMU U Ha3HaUeHHEeM;

TOTOBHOCTb K T'YMaHUTapHOMN U BOJIOHTEPCKOM [1esiTe/IbHOCTY;

2) IaTpMOTUYECKOT0 BOCIIMTAHMSA:

c(hOpMHPOBAHHOCTb POCCUMCKOM TpaXkKAaHCKOM UAeHTUUHOCTH, MaTPUOTH3Ma;

1[EHHOCTHOE OTHOIIIEHHE K rOCy/JapCTBEHHBIM CUMBOJIaM, JJOCTH)KEHUSIM POCCUHCKUX YUEHBIX B 00/1aCTH (QU3UKH U TEXHUKHY;

3) AYXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSI:

chOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUYECKOTO [T0Be/IeHMS;

CIOCOOHOCTH OL|eHUBATh CUTYALIMIO U PUHUMATh OCO3HAHHbBIE PellleHus, OpUeHTUPYSCh Ha MOpalbHO-HPaBCTBeHHbIe HOPMBI U LIEHHOCTH, B TOM
yKc/ie B edTeTbHOCTH yUéHOro;

0CO3HaHHe JIMYHOTO BK/Ia/la B TIOCTPOEHHE YCTOMUMBOTO Oy ylIiero;

4) 3cTeTUYeCKOro BOCIIMTAHUSA:

3CTeTHUYEeCKOe OTHOLIIeHWe K MUPY, BK/IFOUasi 3CTeTUKY HayYHOT'0 TBOPUECTBa, MPUCYIEro (U3nUecKou Hayke;

5) TPYA0OBOr0 BOCIIUTAHUS:

WHTEepeC K pa3/MuHbIM cdepaM MpodeccruoHaNbHON [esiTeIbHOCTU, B TOM UHKC/e CBSI3aHHBIM C (DU3MKOM U TeXHUKOW, yMeHUe COBepIlaTh
0CO3HaHHBIN BBIOOP OyayILelt mpodeccuu U pean30BbIBaTh COOCTBEHHbIE KM3HEHHbIe TI/TaHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO ¥ CaMO0Opa30BaHUIO B 00/1aCTH (DHU3UKH Ha TIPOTSHKEHUH BCel XKU3HU;

6) 53K0/10rHYecKoro BOCIIUTaHHA:

cOpMUPOBAHHOCTH YKOJIOTUYECKOU KY/IbTYPhI, 0CO3HaHKeE T7I00a/IbHOT0 XapaKTepa K0JIOTHUeCcKUx rpobJiem;

IJIaHMPOBAaHKWE U OCYILeCTBIeHUE 1eiCTBUM B OKPY)Karolllel Cpefie Ha OCHOBe 3HaHMS Ljeleld YCTOMYMBOIO Pa3BUTHS Ue/I0BeYeCTBa;

paciipeHye OMbiTa JeATe/lbHOCTH 9KO0/IOTHUYeCKOW HarpaB/JIeHHOCTA Ha OCHOBE UMEOIIUXCSl 3HaHU 10 (U3MKe;

7) IeHHOCTH HAyYHOT'0 MO3HAHUSA:

cchopMHPOBAaHHOCTh MUPOBO33PEeHMS], COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHS (hHM3UUECKON HayKU;

OCO3HaHHe 1IeHHOCTH HayuHOU [iesiTe/IbHOCTU, TOTOBHOCTb B Tpoliecce u3yueHusi GU3UKU OCYIeCTB/SATh MPOEKTHYH U MCC/Ie[0BaTeTbCKYHO
JlesiTe/IbHOCTh UH/IUBU/yabHO U B TPYIIIIeE.

METAIIPEJMETHBIE PE3YJ/IbTATBI
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ITo3HaBaTe/IbHbIE yHHBepPCa/IbHbIe yUeOHbIe el CTBUSA
Ba3oBsbIe joruueckue JeiicTBUA:
CaMOCTOSITe/IbHO (POPMY/TUPOBATh M aKTyaTM3HUPOBaTh IIP00/ieMy, pacCMaTPUBaTh e€ BCECTOPOHHE;
oripeiesisiTh 11e/1d [iesiTe/IbHOCTH, 3a/jaBaTh MapaMeTphbl U KPUTePUU UX [OCTKEHUS;
BBLISIB/ISITh 3aKOHOMEPHOCTH M MPOTUBOPEUrsi B paCCMaTpUBaeMbIX (PM3UUECKUX SIBJIEHUSIX;
pa3pabaThIBaTh I/1aH pelieHys MPoOeMbl C YUETOM aHaIM3a UMEROIINXCSl MaTeprabHBIX U HeMaTepUaIbHBIX PeCypCOB;
BHOCUTb KOPPEKTUBHI B [IeSITE/IbHOCTD, OLIeHUBAaTb COOTBETCTBHE Pe3y/IbTaTOB Le/siM, OLleHUBaTh PUCKH TTOC/IeACTBUM [1esiTe/IbHOCTH;
KOOP/IMHUPOBATh U BBITIOIHATH PabOTy B YCJIOBUSIX PeasibHOTO, BUPTYaJbHOTO M1 KOMOMHUPOBAHHOTO B3aUMO/IeMCTBHS;
pa3BUBaThb KPEAaTHBHOE MBIIIIEHHE TTPH PeLIeHUH )KU3HEHHBIX MTPo0JIieM.
Ba3oBbIe Hcc/Ie 0BaTe/IbLCKHE IeHCTBHA:
BJIa/leTb HAyUYHOU TePMUHOJIOTHEH, K/IF0UeBbIMU MOHATUSIMU U MeTolaMU (hH3UUeCcKOi HayKu;
B/Ia/IeTh HaBbIKaMHU YyueOHO-MCC/IeloBaTeTbCKOM U TIPOEKTHOW JesiTelTbHOCTU B 00sacTv  (pU3MKH, CrOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITe/TbHOMY TIOUCKY METO/IOB pellieHUs 3aiau (U3UUeCcKOro CoZiepKaHus, IPUMeHeHUI0 pa3/IMUHbIX MeTO/I0B TI03HAHUS;
B/Ia/IeTh BUJIAMU JIeATELHOCTH T10 TOJyYeHHUI0 HOBOTO 3HAHUS, €r0 MHTEePITPeTaI|H, MpeoOdpa30BaHUI0 U NMPUMEHEHHIO B Pa3/IMUHBIX yUeOHBIX
CUTYalIUsIX, B TOM YKCJ/Ie TIPU CO3/IaHUM yueOHBIX TIPOEKTOB B 00/1aCTH (DU3UKH;
BBISIB/ISITH TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3M M aKTya/JM3UpOBaTh 3a/lauyy, BbIABUTaThb TUIIOTe3y e€ pelleHusi, HaXOAUTb apryMeHTbl [Jisi
JloKa3aTebCTBa CBOMX YTBEP KAEHUM, 3a/laBaTh MTapaMeTpPhbl U KPUTEPUM pellleHus;
aHa/IM3UPOBaTh MOTyUeHHbIe B XO/ie pellieHus 3a[jauid pe3y/ibTaThl, KPUTUUECKH OLIeHUBAaTh WX JOCTOBEPHOCTh, MPOTHO3MPOBATh M3MeHeHe B
HOBBIX YC/IOBUSIX;
CTaBUTH U (POpMyTUPOBaTh COOCTBEHHBIE 33/laui B 00pa30BaTe/IbHOM /IeATe/IbHOCTH, B TOM UKCJ/Ie TIPU U3yueHUH (DH3UKU;
JlaBaTh OLIEHKY HOBBbIM CUTYAaL|UsIM, OL[€HUBATb TTPUOOPETEHHBIMN OITBIT;
yMeTb TepeHOCUTh 3HaHUS 10 (PH3UKe B MPAKTUUeCKYH0 00/1acThb XKU3HeesITeTbHOCTH;
yMeTh MHTETPUPOBATh 3HaHUS U3 Pa3HbIX MPeJIMeTHBIX 001acTel;
BbIIBUTaTh HOBbIE U/le, TIpe/ijiaraTh OPUTrHHabHbIe TIOJXO0/bl U PelleHus;
CTaBUTH MPO6/IeMbI U 3a7lauu, JOMYyCKAOIIMe albTepHAaTUBHbBIE PeIleHUs.
Pab6ora c uadopmanmeii:
BJIa/leTb HaBbIKaMU TOTy4eHUst UHpopMaluu GrU3nUeckoro cojiepykaHusi U3 UCTOUHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO OCYIIeCTB/ISATh MOUCK,
aHaJM3, CUCTeMaTU3alvi0 U UHTeprpeTalyio UHPOpPMalLuU pa3/IMYHbIX BU/IOB U (POPM TMpe/iCcTaB/ieHus;
OLIeHMBATh JJOCTOBEPHOCTHL MH(OPMAIUH;
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WCI0/Ib30BaTh CpeACTBa WMH(OPMALIMOHHBIX U KOMMYHUKAI[MOHHBIX TEeXHOJOTUM B pelleHWHM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3al[MOHHBIX 3a7iau C COOM0ieHreM TpebOBaHUI IPrOHOMHKH, TEXHUKHM 0€30TM1aCHOCTH, TUTHEHBI, pecypcocOepekeHusl, MPABOBbIX U 3THYE CKUX
HOPM, HOPM MH(OPMAaIIMOHHOM 6€301acHOCTH;

co3/jaBaTh TEKCThI (PM3UUYECKOTO COjlep)KaHUs B pa3/MuHbIX opmarax € yuyéToM HasHaueHUsi MH(GOpPMAIK U 1ieJIeBOM ayIUTOPUM, BbIOMpast
OMTUMAa/LHYIO (hOPMY TIpe/[CTaB/IeHUs U BU3yau3aliiu.

KoMMyHHUKaTHBHbIe YHHBepCa/ibHbIe yueOHbIe /|efiCTBUA:
OCYILeCTBJISAITh 001[eHNe Ha YpOoKaxX (PHM3UKU U BO BHE-YPOUHOU JesITe/TbHOCTH;
pacIio3HaBaTh MPeAroChlTKA KOHGIUKTHBIX CUTYaLMM U CMSITUaTh KOH(MIUKTHI;
pa3BEpPHYTO U JIOTUYHO U3/1araTh CBOIO TOUKY 3PEHMS C UCII0/Ib30BaHUEM SI3bIKOBBIX CPEJCTB;
TOHMMAaTh U UCTI0/Ib30BaTh MPENMYIL[eCTBa KOMaH/IHOW U UHIUBUYaTbHON pabOTh;
BbIOMPATh TEMAaTHUKy U MeTO/IbIl COBMECTHBIX /IeHCTBUM C yUETOM OOIIMX MHTEPeCOB U BO3MOXKHOCTEeH KaXK/[0T0 U/ieHa KOJIEKTHBA;
MPUHUMATh LieJT1 COBMECTHOU [leATe/IbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH [IeMCTBUSI M0 €€ NOCTHMIKEHHUIO: COCTaB/ISATh IJlaH JAeUCTBUH,
pacnpesieNiATh POJU C YUETOM MHEHUI YUaCTHUKOB, 00CY>KJAaTh pe3y/IbTaThl COBMECTHOM PabOTHI;
OLIeHMBaTh KaueCTBO CBOET0 BKJIaZla M KaXK/[OT0 yUaCTHUKA KOMaH/Ibl B OOIIWI pe3y/ibTaT 1o pa3paboTaHHBIM KPUTEPUSIM;
ripejijiaraTb HOBbIE MIPOEKTHI, OLIEHWBATh WU C MO3UL[MU HOBU3HbI, OPUTUHAIBHOCTH, MPaKTUUeCKON 3HaUMMOCTH;
OCYIIECTBJISITh IO3UTUBHOE CTPAaTErMUeCKoe MOBeJeHUe B Pa3/IMUHBIX CUTYALIUSIX, TTPOSIB/ISITh TBOPUECTBO U BOOOpa)keHHe, ObITh MHULIMATUBHBIM.

Pery/1siTHBHBIE YHHBepPCa/IbHbIE yueOHbIe el CTBUS
Camoopranusanus:
CaMOCTOSITE/THO OCYIIECTB/IATh T03HABaTebHYIO [esiTeJlbHOCTh B 007acTM (PU3MKM W aCTPOHOMHMU, BBISB/SATH TPOO/IEMbI, CTaBUTh U
¢dopmypoBaTh COOCTBEHHBIE 3a/jauy;
CaMOCTOSITe/IbHO COCTAB/ISAITh T/IaH PellieHNst PAaCUETHBIX M KaUeCTBeHHBIX 3a/1ay, T/1aH BBIIO/THEHHS IPaKTHUeCKOl PaboThI C yUETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTeH U MpeNoUTeHNH;
JlaBaTh OLIEHKY HOBbIM CUTYaL[UsSIM;
pacIIMpsATh paMKK yueOHOTO MpejMeTa Ha OCHOBE JIMUHBIX TIPe/TIOUTEeHHH;
JleJ1aTh OCO3HAHHBINA BBIOODP, apryMeHTHPOBATh ero, OpaTh Ha ce0si OTBETCTBEHHOCTh 3a PelleHue;
OL|eHMBAaTh NMPUOOPETEHHBIN OTIBIT;
Croco6CcTBOBaTh (HOPMUPOBAHUIO U TIPOSIBJIEHUIO 3PYAULMU B 00/1aCTH (DU3UKH, TIOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTe/IbHBIN M KY/IbTYPHBINA
YPOBEHb.
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CaMOKOHTPO/1b, 3MOIUOHA/IbHBIM UHTE//IEKT:

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM, BHOCUTb KOPPEKTUBHI B eSITE/IbHOCTb, OLIeHUBAaTh COOTBETCTBHE PE3YJ/IbTATOB LIeJISIM;

B/IaJileTh HaBbIKaMM I103HaBaTe/IbHOU ped/ieKCMM KaK OCO3HAHMSI COBepllaeMbIX AeMCTBUN W MbICUTE/bHBIX ITPOLIECCOB, WX Pe3y/bTaTOB U
OCHOBAaHWIA;

WCTI0/Ib30BaTh MPUEMBI pedIeKCHU /IJIs OL[eHKH CUTYall|H, BbIOOpa BEPHOTO PeIleHus;

YMETh OLIeHUBaTb PUCKUA M CBOEBPEMEHHO MTPUHUMATh PeLleHUs 10 UX CHKEHUIO;

TPUHUMATh MOTHBBI U apryMeHTbl APYTUX MPU aHa/u3e pe3y/bTaToB /lesITe/IbHOCTH;

MIPUHUMATD Ce0si, TOHMUMasi CBOM HeIOCTaTKH U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apryMeHTbI JPYTUX MPU aHa/iu3e pe3y/bTaTOB /leATe/IbHOCTH;

MpU3HaBaTh CBOE MPABO U MPaBO APYTUX Ha OIIMOKH.

B mnporecce JOCTWMXXeHUSI JIMUHOCTHBIX pe3y/IbTaTOB OCBOEHWs TPOTrpamMMbl 10 (M3MKe AJii YPOBHS cpegHero obiero obpa3oBaHusi y
00y4aroIUXCsl COBEPILIEHCTBYETCS SMOLIMOHAIBHBIN UHTEJIIEKT, TIPeATIoIaratuui copMrUpOBaHHOCTb:

CaMOCO3HAHUS, BKJ/IIOUAIOIIEr0 CIOCOOHOCTh TIOHMMAaThb CBOE 3MOIMOHABbHOE COCTOSIHWE, BUZEThb HampaB/eHHs Pa3BUTHS COOCTBEHHOM
9MOIMOHAILHOM Cdepbl, ObITh YBEPEHHBIM B Cebe;

CaMOpeTry/MPOBaHusl, BK/TFOUAIOIIero CaMOKOHTPOJTb, YMeHUe TIPUHUMAaTh OTBETCTBEHHOCTD 3a CBOE TOBeZieHre, CIIOCOOHOCTD aZlarTHPOBAThCS K
IMOILMOHA/IbHBIM U3MEHEHHUSIM U TIPOSIBISITh THOKOCTD, ObITh OTKPLITEIM HOBOMY;

BHYTpPeHHel MOTUBALMY, BK/IFOUAOL[el CTpeM/ieHUe K JOCTU)KEHUIO 1e/IU U YCIiexy, ONMTUMK3M, UHUL[MaTUBHOCTb, yMeHHe JeCTBOBaTh UCXO/s
W3 CBOMX BO3MOKHOCTEH;

IMITaTHH, BK/IFOYAIOIed CIIOCOOHOCTh TIOHMMAaThb 3MOIMOHA/TBHOE COCTOSIHWE [PYTUX, YUYMThIBAaTb €ro TPH OCYIIeCTBIeHUU OOIeHus,
CTIIOCOOHOCTH K COUYBCTBUIO U COTIEPEKUBAHUIO;

COIL[MA/IbHBIX HAaBbIKOB, BK/TFOUAIOIIMX CITOCOOHOCTb BLICTPAMBaTh OTHOIIEHUS C APYTMMU JIO[bMH, 3a00TUTbCS, IPOSIB/IATH MHTEPEC U pa3pelaTh
KOH(JTUKTHI.

INPEAMETHBIE PE3YJ/IbTATbBI
K koH11y 0O6yuenus B 10 Kiacce npeiMeTHbIe pe3y/ibTaThl HA 6a30BOM YPOBHE /JOJDKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTh Y 00 yUarOIUXCsl YMEHHIM:
JIeMOHCTPUPOBaTh Ha MpHMMepax poJjib U MecTO (M3MKU B (POPMUPOBAaHMM COBPEMEHHOM HayuyHOM KapTHMHbI MHpa, B Pa3BUTHUM COBPEMEHHOM
TEeXHUKHU U TEXHOJIOTUM, B IPAKTUUECKOM eITe/IbHOCTH JTI0/Iel;
YUMTBIBATh TPAHULIBI IPUMEHEHHs N3yUeHHBIX (U3MUeCKUX MO/lesieli: MaTepraibHast TOUKa, MHepLabHask CUCTeMa OTCUYETa, abCOIOTHO TBEPZOE
TeJ10, UZleasbHbIN ra3, MoZle/ld CTPOeHHsI T'a30B, )KUAKOCTeN U TBEPABIX TeJl, TOUeUHbII 3/IeKTPUUeCKUi 3apsi/ Py pelleHrH (Hr3UyecKUx 3a/1ay;
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pacro3HaBath (hr3uUecKue sBeHUs (TIPOLeCChl) M OOBSACHATh UX Ha OCHOBE 3aKOHOB MeXaHHWKH, MOJIEKY/IIPHO-KUHETUUECKOW TeOPUH CTPOEHHS
BeIIleCTBa U 3/IeKTPOJJUHAMUKU: paBHOMEPHOE U PaBHOYCKOPEHHOE TMPSIMOIMHEHHOe JBM)KEeHHe, CBOOOHOe Ta/IeHue TeJl, IBY)KEHHEe 10 OKPY>KHOCTH,
WHepLus, B3auMo/ieiicTBre Ten, Auddy3usi, OpOYHOBCKOe ABM)KeHHe, CTPOeHHe XXKUJKOCTel U TBEPABIX Tes, u3MeHeHHe 0ObEMa Tesl MpPU HarpeBaHUU
(oxnakpeHun), TEMJIOBOE paBHOBECHe, UCIIapeHue, KOH/leH calusl, T/laB/ieHue, KpUCTasyii3aliys, KulleHue, BIaXHOCTb BO3/lyXa, MOBbIIIEHNe [1aBIeHus
rasa Ipy ero HarpeBaHWM B 3aKpPBITOM COCYZe, CBS3b MeXAY I[lapameTpaMy COCTOSIHMA Tas3a B M30MpoLieccax, 3/1eKTpr3alys Tesl, B3auMo/ el CTBUe
3apsi/i0B;

OMKCHIBaTh MEXaHWYECKOe [IBIKEHHe, UCII0/b3Ys (pr3nuecKure BeJIMUMHbBI: KOOPAUHATA, MyTh, IlepeMelleHre, CKOPOCThb, YCKOPeHHe, Macca TeJa,
CWJla, UMIY/IbC Tejla, KWHeTUYecKast JHeprusi, MOoTeHI[ualbHas SHeprus, MexaHnyeckast paboTa, MexaHHuuecKasi MOIL[HOCTb; TP OMMACAaHWU TIPaBU/IbHO
TPAaKTOBaTb (DM3UUECKUH CMBIC/T UCII0/Ib3YEMbIX BEJTUUMH, UX 0003HAUEHUS U €JAUHUI[bI, HAXOAUTh (HOPMYJIbI, CBSI3bIBAIOIIME JAaHHYIO (PU3HUECKYIO
BEeJIMUUHY C IPYTUMU BeJIMUUHAMU;

OMKCHIBaTh U3yUeHHbIe TEM/IOBble CBOMCTBA TeJ U TEIJIOBbIe SIBJIEHUS], MCIT0/Ib3Ys (PM3UUeCKre BeJIMUMHbL: [jaBieHre ra3a, TemrepaTypa, CpeiHss
KUHEeTHYeCKasl SHeprust XaOTU4eCKOro JBWKEHUS] MOJIeKYJI, CpeJHeKBaZpaTUuHasi CKOPOCTb MOJIEKYJ, KOJMYeCTBO TeIUIOThbl, BHYTPEeHHSSI SHEeprus,
paboTa rasa, ko3¢ uiMeHT MoJIe3HOTo AeNCTBYS TeTJIOBOTO ABUTATessl; IPU OMMCAHUU TPaBUIbHO TPAKTOBATh (PU3MUECKUM CMBIC/ UCII0J/Ib3YeMbIX
Be/TMUMH, WX 0003HAUEHHS U eJUHUILIBI, HAXOAUTh (JOPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (DM3UUECKYIO BeJTMUMHY C APYTUMH BeJTMUHHAM;

OMUCHIBaTh W3y4YeHHbIe 3/IeKTPUUECKHe CBOMCTBA BellleCTBA U 3/IeKTpUYecKue siBjieHusi (MpOLeCChl), WCIO0Jb3ysl (U3UUYecKue BeTUUYUHBI:
5JIeKTPUUECKUM 3apsifi, 3JIeKTPUUecKoe I10Jie, HANpPsDKEHHOCTb T0JIs, MOTeHLMal, Pa3sHOCTh IMOTEHLMasoB; MPH OMWUCAaHWM MPAaBWIBHO TPAaKTOBAaTh
(bu3MUecKrii CMBICTT UCIIOMb3yeMbIX BEeJTMUMH, X 0003HaUeHUs U eUHUILIbI; YKa3biBaTh (DOPMY/IbI, CBSI3bIBAIOIME JaHHYIO (U3UUYECKYI0 BEJIMUMHY C
JPYTUMU BeJIMUMHAMU;

aHa/IM3UPOBaTh (pri3UUecKUe MPOLIECCHI U SIBeHUs], UCII0/b3ys hr3ruecKre 3aKOHbI U TTPUHLIMIIBI: 3aKOH BCeMUPHOT 0 TsiroTeHus, 1, 11 u 111 3akoHbI
HbroTOHA, 3aKOH COXpaHeHWs] MeXaHWYeCKOM 3SHepruu, 3aKOH COXPaHeHWs WMITY/IbCa, MPUHLUIO CYyTepro3vliUi CUJ/, MNPUHLIWI PaBHOMPAaBUS
HMHepLMaTbHbIX CUCTEM OTCUéTa, MOJIeKY/ISIPHO-KUHETUUeCKYH0 TeOPUI0 CTPOEHMUsI Bell|eCTBa, ra30Bbie 3aKOHBI, CBSI3b CPeIHeN KUHEeTUUeCKOW SHepruu
TETJIOBOTO JIBMKEHUS] MOJIEKY/ C abCOJIIOTHOM TeMIiepaTypo, TepBbiii 3aKOH TePMOAMHAMUKH, 3aKOH COXPaHEHUS 3/IeKTPUUeCKOTO 3apsija, 3aKOH
Kysona, mpu 3TOM pa3inyath CJIOBeCHYHO OPMY/IUPOBKY 3aKOHa, ero MaTeMaTH4eCKoe BhIpakeHre U YC/I0BUs (TPaHULIbI, 00/1aCTH) TIPUMEHUMO CTH;

00BSICHATH OCHOBHBIE TIPUHIUITHI ZIEMCTBUS MallIMH, MPUOOPOB Y TEXHUUECKUX YCTPOUCTB; pa3/iMuaTh YCJI0BUS MX 6€30MacHOT0 UCTIOIb30BaHUS B
TOBCeJHeBHOM YKU3HU;

BBITIO/THSTh 9KCIIEPUMEHTHI 10 UCCIe[J0BaHUI0 (DU3MUECKUX SIBJIEHWH U TIPOLIECCOB C MCIOb30BaHUEM MPSMbIX U KOCBEHHbIX U3MepeHUH, Tpu
3TOM (popMy/IMpOBaTh MpoOeMy/3alauy ¥ TUMOTe3y yueOHOTo 3KCIepruMeHTa, COOMpaTh YCTaHOBKY M3 TIPEJIOKEHHOTO 000PYZOBaHMs, TIPOBOAUTD
OTIBIT U (POPMYIUPOBATh BHIBO/IbI;

OCYIIIeCTBJ/ISITh TIPSIMble ¥ KOCBEHHbBIE W3MepeHUs (hH3UUeCKUX BeTUUHH, IPYU 3TOM BBIOMpATh ONTHMAabHbBIN CTI0COO U3MepeHHs 1 HCI0/Ib30BaTh
M3BeCTHbIe MeTO/Ibl OL|eHKU MOTPeIIHOCTel U3MepeHul;
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MCC/IeIoBaTh 3aBUCUMOCTHU MeXy (pr3ruecKuMHU BeJTMUMHAMH C MCII0/Ib30BaHUEM TPSIMbIX M3MepPeHU, PU 3TOM KOHCTPYHMPOBaTh yCTaHOBKY,
(UKCUPOBaTh pe3y/bTaThl MOJTyYeHHOW 3aBUCIMOCTH (PM3MUeCKUX BeJIMUKMH B BU/ie Tab/vLl ¥ TpadUKOB, /1e/1aTh BEIBOZBI T10 Pe3y/IbTaTaM UCC/ie JOBaHMUS;

cobsroziaTh MpaBusia 6e30MmacHOro TpyZa IMpU MpOBefeHUH UCC/IeloBaHH B paMKax yueOHOro 3KCIiepuMeHTa, yueOHO-MCCej0BaTe/IbCKON 1
NIPOEKTHOM /lesiTe/IbHOCTH C MCI0/Ib30BaHUEeM U3MepUTe/IbHBIX YCTPOMCTB U labopaTopHOro 060pyj0BaHMs;

pellaTh pacuéTHbIe 3a/lauM C SIBHO 3aJlaHHOW (U3MuecKoi MOJieNblo, UCIO/b3ys (pr3nuecKre 3aKOHbI M MIPUHLUIIBI, HA OCHOBE aHa/n3a yCI0BUs
3azaun BbIOMpaTh (PU3NYECKYI0 MOJe/b, BBIAENATh (DM3MUECKre BeTWYMHBI U (OpMYsibl, He0OOXOAUMBIe [/ e€ pellieHus], TIPOBOUTh PacuéThl U
OL|eHMBaTh peasbHOCTh M10JIyYeHHOT 0 3HaueHus1 (Pr31yecKoi BeIMUrHbI;

peliaTth KauyeCTBeHHblE 3aflauM: BBICTPAWBaThb JIOTMUECKW HENPOTHMBOPEUMBYIO ILIEIIOUKY PacCY)KIEHUI C OIMOpoil Ha H3yueHHble 3aKOHBI,
3aKOHOMEPHOCTHU U (pr3nuecKue sIBJIeHHUS;

WCII0JIb30BaTh TIPU PeIIeHUH yueOHBIX 3a/lau COBpeMeHHble MH(OPMALMOHHBIE TEXHOJIOTHHU [IjIs TIOVMCKA, CTPYKTYPUPOBAHUS, UHTEPIPeTaLuy U
npe/icTaB/ieHysl yueOHON M Hay4yHO-TIONMY/ISIPHON MH(OpPMAaIUK, MOTyYeHHOW M3 Pa3IMYHbIX MCTOUHHMKOB, KPUTUYECKH aHaIU3UPOBaTh IM0JIy4aeMylo
r“H(opMaluio;

TIPUBOJUTH TIPUMeEPHI BK/Ia/la POCCUHCKUX U 3apYOeXHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HayKH, OOBsICHEHHE MPOL[eCCOB OKPY’KaroIllero Mupa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUIA;

WICTI0/Ib30BaTh TeOpeTUYeCcKre 3HaHWs Mo (r3vKe B TOBCEJHEBHOM >KU3HM [ obecrieyeHusi Ge3omacHOCTH mpy obpaieHnu ¢ rpubopamu u
TeXHUUYECKVMH YCTPOMCTBaMU, /IS COXpaHeHUsl 3J0POBbsI U COOJTFO/IeHHSI HOPM 9KOJIOTHYeCKOro TIOBe/leHHsI B OKpYKalollell cpefe;

paboTatk B TPYIIIe C BBITIOJTHEHUEM Pa3/IMYHbIX COIMATbHBIX POJIeH, MJIAaHUPOBATh paboTy IPYIIbI, paljMOHAIBHO pacipeensTb 0053aHHOCTH U
TIJIaHUPOBATh JleATeIbHOCTb B HECTaHZAPTHBIX CUTYALIMSIX, a/leKBaTHO OL[eHUBAThb BK/1a/| Ka’KJJ0r0 U3 yUYaCTHUKOB I'PYIIIbI B pellleHe pacCMaTpUBaeMou
1po0JieMBbl.

K xoH11y 06yuenus B 11 Ks1acce ripeZiMeTHbIe pe3y/ibTaThl HA 0a30BOM YPOBHE JI0JDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSl YMEHHI:

JIeMOHCTPUPOBaTh Ha TMpUMepax poJjib U MeCTO (U3MKU B (OPMUPOBAHMK COBPEMEHHOM Hay4yHOUM KapTWHBI MHUpa, B Pa3BUTHUU COBPEMEHHOU
TeXHUKHU U TeXHOJIOTHH, B IPaKTUUECKOU /1esiTeJIbHOCTH JIF0Ziel, 1LIe/IOCTHOCTb Y eIMHCTBO (PM3MUeCKOM KapTUHbI MUDa;

YUMTBIBAaTh TPAHULIbI IPUMEHEHHS U3yUeHHbIX (PHU3NUeCKUX MOJie/iel: TOUeuHbIN 3/1IeKTPUUeCKHU 3apsiji, Tyd CBeTa, TOUeUHbI NCTOYHHK CBETa,
siiepHasi MOZie/lb aTOMa, HYKJIOHHasi MO/leJIb aTOMHOTO $i/ipa TIpH pellieHny (pr3ndyecKux 3azad;

pacrio3HaBaTh ¢u3nuecKre siBjieHUs (MPOoLeCChl) U 0OBSICHITh X Ha OCHOBE 3aKOHOB 3/IeKTPOJMHAMUKUA M KBAHTOBOM (PM3UKU: 3/1eKTpUYecKast
TIPOBO/IUMOCTh, TeTVIOBOe, CBeTOBOe, XMMUUECKOe, MarHUTHOe [IeHCTBUs TOKA, B3aMMO/IeMCTBHe MarHUTOB, 37IeKTPOMarHUTHasi UHAYKLMS, JefCcTBUe
MarHUTHOT'O TI0JIs1 Ha TTPOBOJHUK C TOKOM U ABWDKYILUICS 3apsi/i, 3/IeKTPOMarHUTHbIe KOeOaHusi ¥ BOJTHBI, TIPSMOJIMHEHOe paclipoCTpaHeHNe CBeTa,
OTpa)keHue, TIpejioMJieHUe, UHTepQepeHLus, AudpakLUys W TO/sIpU3alvsl CBeTa, JUCTiepcusi cBeTa, (oTosseKTpudeckuii 3ddexT (poTosaddexr),
CBETOBOe /laB/ieHNe, BOSHUKHOBEHHe TMHeHUyaToro CrieKTpa aTomMa BOZI0pO/ia, eCTeCTBeHHasl M UCKYCCTBEeHHasi pa/Ii0aKTUBHOCTD;
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ONMChIBaTh M3y4YeHHbIe CBOKCTBA BeleCTBa (371eKTpUYeCcKre, MarHUTHbIE, ONTHYECKUe, 3/eKTPUUYECKYHO0 MPOBOJAUMOCTb pa3/IMUHBbIX Cpef) U
3/IeKTPOMAarHuTHbIe siBjieHHs1 (TIPOLIeCChI), UCMOJB3Ysl (pU3nUeckre BeJUUWHBI: 3/IEKTPUUECKUM 3apsifl, CHhda TOKa, 3/IeKTpPUUeCcKoe HarpsbkeHue,
3/IeKTPUYECKOe COTPOTHB/IEHHE, Pa3HOCTb MOTEHL[MA/IOB, 3JIeKTPO/BIKYIIlas Cujla, paboTa TOKa, MHAYKLKS MarHWTHOTO T0Jis, CHia AMriepa, Cuia
JlopeHLia, UHAYKTUBHOCTh KaTYILKW, SHEPTHsl JIeKTPUUECKOr0 ¥ MarHUTHOT'O TI0JIel, TTepUOo/i ¥ YacToTa KosiebaHui B KosiebaTeTlbHOM KOHTYPe, 3apsiji 1
CHJIa TOKA B TIPOLIECCe TADMOHUYECKUX 3/IeEKTPOMAarHUTHBIX KOsiebaHuH, (GOKYCHOe pacCTOSIHUE Y ONITUYeCKasi CUjla JIMH3bI, TIPU OMMUCAHUU TTPaBUIBHO
TPAaKTOBaTh (PU3NUECKUM CMBIC/T MCIT0/Ib3YeMbIX BE/IMUWH, UX 0003HAUeHUS] ¥ e[JUHMIIbI, YKa3biBaTh (HOPMY/IbI, CBSI3bIBAIOL[HE JaHHYIO (hHU3UUYECKYIO
Be/IMUMHY C APYTUMU BeJIMUMHAMU;

OMUCHIBaTh U3yUeHHbIe KBAHTOBbIE SIBJIEHUS U MIPOLIECCHI, UCTI0/b3Yys (PU3nUecKre BeJIMUMHbL: CKOPOCTh 3/IeKTPOMAarHUTHBIX BOJIH, AJIMHA BOJIHBI
Y UaCToTa CBeTa, SHeprus U UMITYJ/bC (hOTOHA, TIePUO/, TTo/TypaciiaZia, SHeprusi CBSI3M aTOMHBIX si/iep, MPY OMHUCaHUU TTPaBU/IbHO TPAKTOBAaTh (PU3NUEeCKU
CMBIC/T UCTOb3yeMbIX BeJIMUMH, UX 0003HAUeHUs U eQUHMIIbI, YKa3biBaTh (POPMYJIbI, CBS3bIBAIOIIME AAHHYIO (DU3UUECKYI0 BEJUUYUHY C APYTUMHU
Be/IMUMHAMH, BBIUMC/IATH 3HaueHue (U3n4yeckoil BeJTMUKHbI;

aHa/IM3UpoBaTh (M3UUeCcKre TPOLeCcChl U SBJIEHUS, UCTOJIb3Ys (r3UuecKre 3aKOHbI M MPUHLIUIILL: 3aKOH OMa, 3aKOHbI MOC/Ie/J0BaTeIbHOTO U
rapasijieJ;ikHOrO COeJMHeHUs POBOJAHUKOB, 3aKOH JIxoysns—J/IeHla, 3aKOH 3/1eKTPOMarHUTHOM MHAYKLMH, 3aKOH TIPSIMOJIMHEWMHOTO0 pacrpoCTpaHeHust
CBeTa, 3aKOHbI OTPa)KeHHUSI CBeTa, 3aKOHBI TpeJIOMJIeHHsI CBeTa, ypaBHeHUe JOMHINTelHa Ay (oTodddekra, 3aKOH COXpaHeHUs SHepPruH, 3aKOH
COXPaHeHHUsl UMITyJIbCa, 3aKOH COXPaHeHUs 3/IeKTPUUeCKOro 3apsiia, 3aKOH COXpaHeHMs] MacCOBOT0 UMCJIa, MOCTyaTel bopa, 3aKOH paii0aKTUBHOTO
pacrazia, Mpy 3TOM pa3/ivyaTh CJIOBECHYIO (POPMY/IMPOBKY 3aKOHA, ero MaTeMaTH4eCKOe BhIpaKeHre U YC/I0BUs (TPaHULIbI, 00/1acTH) MPUMEHUMOCTH;

onpe/ieNsiTh HaripaB/eHUe BeKTOpa UHAYKLIMM MarHUTHOTO T10J1s1 IPOBOJHMKA C TOKOM, CUJibl AMriepa U cuiibl JIopeHIia;

CTPOUTH U OMUCHIBaTh N300pakeHHe, co3/jaBaeMoe IMJIOCKUM 3epKasioM, TOHKOM JIMH30M;

BBITIOJTHATh SKCTIEPUMEHTBI TI0 UCC/eloBaHuI0 (hHM3UUeCKUX SIBJIEHWM U TIPOL[eCCOB C MCIOJIb30BaHHEM MPSMbIX U KOCBEHHBIX U3MEePeHU: TpU
3TOM (popMy/IMpOBaTh MpoOeMy/3a/lauy ¥ THUIOTe3y yueOHOTO 3KCIeprMeHTa, COOMpaTh YCTAaHOBKY W3 MPeIOKeHHOTO 000pyI0BaHMsI, TIPOBO/IUTh
OMbIT ¥ (H)OPMY/TMPOBATh BLIBO/IbI;

OCYIIECTBJISITh MPSIMbIe U KOCBEHHbIE W3MepeHHs (DU3UUeCKUX BETMUMH, TIPH 3TOM BbIOMpATh ONTUMAaJIbHBIM CII0COO M3MEePEeHUsT U MCI0/Ib30BaTh
W3BECTHbIE METO/IbI OLIeHKH MOrPeIIHOCTeN U3MepeHNH;

WCC/Ie[JOBaTh 3aBUCUMOCTU (PU3NUECKUX BEeJIMUMH C MCI0/Ib30BAaHKWEM TPSIMbIX M3MepeHUit: IIPY 3TOM KOHCTPYMPOBaTh YCTaHOBKY, (DUKCUPOBATh
pe3y/IbTaThl TTO/TyUeHHOM 3aBUCMMOCTH (DHM3UUECKUX BeJIMUMH B BU/jle TabMI U rpadvKoB, ie/iaTh BBIBOZBI TI0 pe3y/ibTaTaM MCC/Ie[0BaHus;

cobsirofiaTh MpaBusia 0e30MacHOro Tpy/a MpH MPOBeJeHHH WCC/IeloBaHUM B paMKax yueOHOro 3KCrepuMeHTa, yuebHO-MCCe[oBaTebCKON 1
TIPOEKTHOM /1eITe/IbHOCTH C UCTIONIb30BaHUEM U3MEPHUTE/bHBIX YCTPOUCTB U JabopaTopHOTro 000py/J0BaHuS;

pelliaTh pacuéTHbIe 33/lauM C SIBHO 3aJjlaHHOM (hr3nuecKoi Mo/ie/bio, UCTOo/b3Ys (hr3uuecKre 3aKOHbI 1 TIPUHLIUIBI, HA OCHOBE aHa/ir3a YCI0BUs
33/laui BBIOMpATh (U3UUECKYI0 MO/iefb, BBIJENSITh (hHU3UUeCKHe BeJUUYUHbI U (DOPMYJbI, HeOOXOAuMbIe IJisi €€ pellieHHs], TPOBOJUTL PacuéThl U
OLIeHUBAaTh peasibHOCTb MOTYYeHHOT0 3HaueHust (PU3nUecKol BeJIMUMHbI;
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pelllaTh KaueCTBeHHbIe 3aJjaud: BbICTpauBaTh JIOTUYECKU HEIMPOTHMBOPEUMBYIO 1[€TIOUKY pacCyKZeHWl C Omopod Ha H3yueHHble 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nuecKue siBjieHUS;

HCIT0/Ib30BaTh TPH pellleHruH yueOHbBIX 3a/jau COBpeMeHHbIe NH(OPMAaLIMOHHbIE TEXHOJIOTHH [I/Is TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETALluU U
ripe/icTaB/eHUs] yueOHON W HayuHO-TTONY/IIPHOM MH(OPMAaLUY, TTOJTyUeHHOM M3 Pa3/IMUHBIX MCTOUHWKOB, KPUTHUECKH aHA/IM3UPOBATh TOJyYaeMyko
rH(opMalLio;

OOBSICHATL TIPUHIUMBI JIEMCTBUS MalllMH, TIPUOOPOB M TE€XHWYECKUX YCTPOKMCTB, pa3jnuaTh YC/IOBUS UX 0€30MacHOro WCII0/Ib30BaHUS B
TIOBCeIHEBHOM »KU3HU;

TIPUBOJAUTE TIPUMEPHI BK/Ia/la POCCUMCKUX U 3apYOe)KHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HayKH, B 00bsICHEHME TIPOLIeCCOB OKPY>KAIOI[ero MUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

WCTO/Ib30BaTh TEOPeTUUYEeCKHUEe 3HAHUS M0 (U3UKe B MOBCEJHEBHOM >XM3HM /11 oOecrieueHrsi 6e30MacHOCTH Tpy oOpaijeHuu C rpubopamu U
TeXHUYEeCKUMH YCTPOUCTBaMH, [Jis COXpaHeHUs 3/[0POBbsI U COOJIIOIeHNsI HOPM KOJIOTHUYeCKOT0 TIOBe/IeHUST B OKPY)KaroLlel cpefe;

paboTaTh B TPYIINe C BLITIOJTHEHHEM pa3/IMUHBIX COLIMAIBHBIX POJie, TUIAaHUPOBaTh PaboTy rPyMIIbl, paljiOHAILHO pacrpefensTb 00s3aHHOCTH U
TJIAHUPOBATh JesiTe/IbHOCTb B HECTaHZAPTHBIX CUTYALUsIX, a/[eKBaTHO OLIEHWBATh BK/Ia/, KaXKA0T0 U3 YUaCTHUKOB TPYIITIBI B pellieHre pacCMaTpUBaeMo

MPOO/IEMBI.

KpuTepuu 1 HOpMBI OLeHKH 3HAaHWH, YMEHHI U HABBIKOB 00YyYaroIMXCs:
O1neHKa yCTHBIX OTBETOB 00y4arouxcsi

OTMeTKa «5» CTaBUTCS B TOM C/Ty4ae, eC/ii 00yJaroIyiics ToKa3biBaeT BepHOe TOHUMaHHe (PU3UUeCKOU CYIIHOCTA paCCMaTPUBAEMbIX SIB/IEHUH
Y 3aKOHOMEpHOCTeH, 3aKOHOB U TeOPHii, a TaK >Ke MpaBWIbHOe orpejiesieHre (pu3nueckux BeJIMUYMH, UX eJUHUL] U CITIOCOOOB M3MepeHHsi: TIPaBU/IbHO
BBITIOJTHSIET YePTeXHU, CXeMbl ¥ TpavKu; CTPOUT OTBET 110 COOCTBEHHOMY I/IaHy, COITPOBOX/aeT paccKa3 COOCTBeHHBIMU MPUMepPaMH, YMeeT IPUMEHSITh
3HaHUs B HOBOM CUTYyallMY NPU BBITIOJITHEHUM NPaKTUUeCKHX 3a/laHui; MOXKeT YCTaHOBUTh CBSI3b MeXK/ly M3yuaeMbIM U paHee U3y4YeHHbIM MaTepraJioM
T0 Kypcy (pY3MKH, a TaKKe C MaTepraloM, YCBOEHHBIM IPU U3yUeHUU JPYTUX MpeJMeTOB.

OtMeTKa «4» CTaBUTHCS, €C/IM OTBET YUeHHWKA YA 0BIeTBOPSieT OCHOBHBIM TpeDOBaHUSIM Ha OL|eHKY 5, HO /jaH 0e3 MCIo/b30BaH!sI COOCTBEHHOTO
TJIaHa, HOBBIX TIPUMeEpOB, 0e3 TpUMeHeHHsl 3HaHWM B HOBOM CUTYyaluM, 6e3 MCIOIb30BaHusl CBsi3eill C paHee W3yueHHbIM MaTepraioM U MaTepuasoMm,
YCBOEHHBIM TIpU W3yYeHWU [Ip. TIPeJMeTOB: eC/IM Yy4Yall[uics AOMYyCTW/I OAHY OIIMOKY Wiu He Oosiee OBYX HeZOYETOB M MOXKeT MX HCIIPABUTh
CaMOCTOSITeJTbHO WK C HeOObIION TTOMOL[BI0 YUUTESIS.

OtMeTKa «3» CTaBUTHCS, €C/IM yJallUiicad NpaBUIbHO MOHMMAaeT (PHM3UUeCKyl0 CYLIHOCTh PaCCMaTpPUBAEMBbIX SIBJIEHMM U 3aKOHOMEPHOCTE, HO
B OTBeTe UMEIOTCS OTZe/IbHbIe IIPo0esIbl B YCBOEHUH BOIIPOCOB Kypca GU3MKH, He MPeMsSTCTBYIOIIYE Ja/TbHeHIIeMy YCBO@HHUIO BOITPOCOB ITPOrPaMMHOT0
MaTepHasa: yMeeT IPUMEHSTh M0/lyYeHHble 3HaHWs [IPY pellleHUH MPOCTHIX 3a/jau C UCII0/Ib30BaHHUEeM I'OTOBBIX (DOPMYJI, HO 3aTPYyHSETCs IPU pelleHnH
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3a7au, TpeOyIoIMX Mpeobpa3oBaHUst HEKOTOPBIX (HOPMYJI, AOMYCTHI He Oosiee ojHOM rpy0oM OLIMOKKM U ABYX HEIOUETOB, He Oosiee ofHOM rpyOoOH U
oJiHOM Herpy0o# ommboku, He 6osee 2-3 HerpyObIX OIMOOK, O/IHOM HErpyOol ONTMOKY U TPEX HEJJOUETOB; NOMYCTUI 4-5 HEI0UETOB.

OTMeTKa «2» CTaBUTCS, C/IM YUallluiiCs He OBJa/ie/l OCHOBHBIMU 3HAaHUSMHU M YMEHHSIMH B COOTBETCTBUM C TPeOOBaHWSMH TIPOrpPaMMbI
JIOTTYCTHIT OOJIbITIE OIIMOOK M HeJJOUETOB UeM HeOOXOZMMO /it OLIEHKH «3».

OtmeTKa «1» CTaBUTCS B TOM C/ydae, eC/ii yUeHUK He MOYKeT OTBETUTh HU Ha OZIH U3 TIOCTaB/IeHHBIX BOTIPOCOB.

OueHKa KOHTPOJIBHBIX paboT

OtmeTKa «5» CTaBUTCS 3a paboTy, BBIMOJIHEHHYIO TIOTHOCTHIO Oe3 oIMO0oK U HeJJOUETOB.

Ot1MeTKa «4» CTaBUTCS 3a paboTy, BLINOJTHEHHYIO MTOJTHOCTBIO, HO TIPY HaJIMUMK B Held He Oosiee offHOM Tpy00i 1 oiHOM HerpyOo¥ oMKy 1
OJJHOTO He/louéTa, He Oojiee TPEX HEZOUETOB.

OtMeTKa «3» CTaBUTCS, C/TU YUeHUK ITPAaBU/IbHO BBITIOJHU He MeHee 2/3 Bcel paboThl WM IOy CTHIT He OoJiee OAHOM rpy0oii OIMOKY U.IByX
He/0uéToB, He Oosiee OZHOM TPyOOM OIIMOKY M OHOW Herpy0oi ommbKu, He Gosiee Tpex HerpyObIX OIMIMOOK, OAHOW HerpyOoil ommMOKM U Tpex
He/0uéTOB, MPU Hanmuuuu 4 - 5 HeOUYETOB.

OTMeTKa «2» CTaBUTCS, eC/IU UKCJI0 OIIMOO0K 1 HeIOUETOB IMPEBBICHIIO HOPMY /ISl OLIEHKU 3 WJTH MPaBU/ILHO BHITIOJTHEHO MeHee 2/3 Bceli paboThI.

OtmeTKa «1» CTaBUTCS, eC/Id yUeHUK COBCeM He BBITIOJTHU/I HA OJJHOTO 3afIaHuSI.

OueHkKa /1a0opaTopHbIX padoT

OTMeTKa «5» CTaBUTCS, €C/IM YYalluiCsl BBIMOJHSET paboTy B IMOJHOM oObeMe C cOOJroZieHreM HeoOXOJuUMOM TI0C/Iej0BaTeTbHOCTH
TIPOBE/IeHHs OTIBITOB M M3MepeHHH; CaMOCTOSTeNIbHO U pallMOHANbHO MOHTHPYeT HeoOXoAuMoe 000pyJoBaHHe; BCe OIBIThI TIPOBO/IUT B YCIOBUSX U
pexxuMax, 00ecreurBaroIUX TMOJyYeHHe TMPAaBUIbHBIX Pe3y/IbTaTOB M BBIBOJIOB; COO/IO/IaeT TpeOOBaHMsI TNMpaBW/I 0€30MacHOCTH TPYZAQ; B OTUETe
TIPaBWJILHO M aKKYPaTHO BBITIOJTHSIET BCE 3aIUCH, TAO/IUIIbI, PUCYHKH, YePTeXH, TpadrKy, BEIUMC/IEHUS; IPABU/ILHO BBITIO/THSIET aHA/TU3 ITOTPEITHOCTeH.

OT1MeTKa «4» CTAaBUTCS, €C/TH BBIMOJHEHbI TPeOOBaHMUs K OIleHKe «5» , HO ObINIO JOMYIIeHO /Ba - TPU Hejqouera, He Oojiee ofiHOW HerpyOoi
OIIMOKU ¥ OZHOTO HeZ0UéTa.

OTmeTKa «3» CTaBUTCs, eC/ii paboTa BBITIOJIHEHA He MOTHOCTBI0, HO 00BeM BBITIOJTHEHHOW YacTH TAaKOB, TTO3BOJISIET TOJYYUTh MPABUIbHBIE
pe3y/bTaThl U BBIBO/IBI: €C/TA B XO/Ie TIPOBE/IEHUS OTbITa U U3MePeHUN ObI/IM JOTyIIeHbI OIIUOKH.

OTMeTKa «2» CTaBUTCS, €C/d paboTa BBITIOJIHEHA He TIOJTHOCTBIO M 00beM BBITIOJTHEHHOM YacTH paboThl He TI03BOJISIET C/lelaTh MPaBUIbHBIX
BBIBO/IOB: €CJTH OTIBITHI, U3MepEHHs], BLIUMC/IEHHs], HaOJTF0/IeHHsI TIPOU3BOAMIUCE HETIPABUJTBHO.

OtMeTKa «1» CTaBUTCS, €C/TU YUaIL[UICS COBCEM He BBIOJTHUI paboTy.

Bo Bcex ctyyasix oIleHKa CHH)KAeTCsl, eC/IM YUeHUK He cobro1an TpeboBaHus MpaBuI 6e30macHOCTH TPY/,
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TEMATHUYECKOE IVNTAHUPOBAHUE

BpEMEeHH.

MaTepHaﬂBHOﬁ TOYKHU I10 OKPY>KHOCTHU

https://m.edsoo.ru/ffOc3ada

10 KJIACC
Ne | Pa3pesn, copepxanue. Tema ypoka J/1IeKTpOHHBIe I{U(pPOBbIE Kon-
YPOK oOpa3oBaTe/bHbIE PeCYPChI BO
a Yyacos
1 Paszpen 1. PU3NUKA 1 METO/1bI HAYUHOI'O dusrka — Hayka o rpupoje. HayuHbie bubmoreka LIOK 1
ITO3HAHUSA (2 u) MeTO/ibl TI03HaHUSI OKPY>KaroIl[ero Myupa https://m.edsoo.ru/ff0c32e2
2 dusrka — Hayka 0 npupoge. HayuHble MeTozbI 1
TI03HaHUS OKPY>Karollero mupa. Posib sKcrieprMeHTa U TeOpUMn
B IpoLiecce M03HaHUs PUPOAbI. DKCIIeEPUMEHT B (hH3UKe.
MogenvpoBaHue (QU3NUYeCKUX $SIBJIEHUN U TPOLIECCOB.
Ponb u mecTo pusrku B hGOpMUPOBaHUU
HayuHble runoressl. Pu3nueckue 3aKOHbI U TeOpUU. ['paHuLIbI o o Bbubmoreka LIOK
- COBpEMEHHOW HayuyHOW KapTUHbI MHPa, B https://m.edsoo.ru/f0c33e6
TIPUMEHUMOCTH ¢busnyeckux 3aKOHOB. PUHUMIL | 1o CKOM @STeTbHOCTH 06l .//m. .
COOTBETCTBHUSI.
Ponb u mecTo pu3vku B GhOpMUPOBAaHUM COBPEMEHHOM
Hay4HOU KapTHHbI MHPa, B IPAaKTUYECKOH JesITeJIbHOCTH
JIIOfIen
3 Pa3pen 2. MEXAHUWKA (184) MexaHuueckoe JBUKeHHe. 1
Kunemaruka -5 4 OTHOCUTENBEHOCTh MEXaHUYECKOT O bubnmoreka [JOK
MexaHuueckoe JBUKeHHe. OTHOCUTENBHOCTE | ABWKeHUs. [lepemellieHre, CKOpOCTb, https://m.edsoo.ru/ff0c3508
MexaHU4eckoro AsuxkeHus. Crucrema orcyéra. Tpaekropus. YCKOpeHHe
4 [TepemelrieHne,  CKOpPOCTb  (CpefHsis  CKOPOCTb, 1
MI'HOBEHHasl CKOPOCTb) M YCKOPeHHe MaTepuabHOM TOUKH, X | PaBHOMepHOe NpsiMOJ/IMHernHOe ABYKeHHue bubmorexa [JOK
P YEROp P ’ P P A https://m.edsoo.ru/ff0c3620
MpOeKUMM Ha OCUM CUCTeMbl KoopjuHaT. CroxeHue
5 riepeMeLeHUMN U CJI0JKeHHe CKOPOCTeH. PaBHOyCKOpeHHOe pSIMOIMHeHHOe Bbubmuoreka LIOK 1
PaBHOMepHOe ¥ pPaBHOYCKOpDEHHOe TMpsSIMOJIMHEMHOe | [IBU)KeHue https://m.edsoo.ru/ff0c372e
6 JBKeHue. I'padyK¥ 3aBMCMMOCTHM KOOpAWHAaT, ckopoctd, | CBOOOAHOe mazieHue. Y CKopeHHe Bubnuoreka LIOK 1
YCKOpeHUsl, IyTH U TepeMellleHrs] MaTepuaJbHOM TOUYKUA OT cB0OO/IHOTO MaJieHust https://m.edsoo.ru/ff0c39cc
7 KpuBosnHeliHoe 1BuXeHUe. [IBrKeHe bubmoreka LIOK 1
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CBo6oiHOe TIazieHue. Y cKopeHre CBOOOJHOTO Ta/IeHHS.

KpuBonuHeliHoe nBwxeHve. [IBukKeHNWe mMaTepualbHON
TOUKH 10 OKPY>KHOCTH C TIOCTOSIHHOM TI0 MOZY/TF0 CKOPOCTBIO.
Yr/i0Basi CKOpOCTh, JIMHeWHasi CKOpocTb. [lepuof U yacToTa
obparenust. LleHTpocTpemMuTeibHOE YCKOPEHHe.

TexHuueckue YCTPOUCTBA " TpaKTHU4ecKoe
TIpUMEeHeHUe: CIIUJOMeTp, ABWKeHHe CHaps/oB, LelHble U
peMéHHbIe epeayu.

JuHamMuKa -7 9

[MpuHiun oTHocuTenbHOCTH ['anunes. [lepBbili 3aKoH
HeroToHa. IHepuMaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cwuna. IIpuHLMII CyIeprosvLiid CHUJL.
Bropoiu 3akoH HbtoTOHa A1 MaTepuanbHOM TOYKU. TpeTuit
3aK0H HbIO0TOHa /1/19 MaTepraibHbIX TOYeK.

3akoH BCeMHUPHOTro TArotenus. Cuna Tsokectu. Ileppast
KOCMHYecKasi CKOpPOCTb.

Cwia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenuie. Buzibl TpeHusi (TOKOSI, CKOJIbKEeHHs, KaueHus).
Cuna tpenus. Cyxoe TtpeHue. Cuia TpeHUs CKOJIbXKEHUS U
cuna TpeHuss mnokod. Kosdpouupent Tpenusa. Cuna
COTIPOTHBJIEHUS TIPU JBV)KEHUHU Tera B XUAKOCTH WU rase.

[TocTynatenbHOe M BpaujaTesJbHOe  [IBHD)KEHHe
abCoJTIOTHO TBEP/OTO Tea.

MoMeHT cuibl OTHOCUTENbHO OCU BpalleHus. [lneuo
CUJBbL. Y C/IOBUSI paBHOBECHS TBEPJOTO Tera.

TexHWUeCKre yCTPOKCTBA U MIPaKTUUeCKOe IPUMeHeHHe:
TIO/ILLIUITHUKY, IBUJKEHUE UCKYCCTBEHHBIX CITYyTHUKOB
3aKOHBI COXpaHEeHHUs B MeXaHUKe -7 4

IIpuHLMIT OTHOCUTE/ILHOCTH ['amunes. BubmoTexa LIOK 1

EZSE Sga;;gieggéie(ﬁ? oTcHeta. https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [1pyuHLun Bubmoreka IIOK 1

CyrepriO3uL{uH Cul. BTOPOH 3aKOH https://m.edsoo.ru/ff0c3be8

HproTOHa [17151 MaTepuaibHOW TOUKH — -

Tperuu 3akoH HeroTOHA 714 bubmoreka LIOK 1

MaTepHabHbIX TOUEK https://m.edsoo.ru/ff0c3be8

3aKOH BCeMUPHOro Tarorenus. Cuia BbubmoTeka LIOK 1

TsbKecTd. [TepBast KocMHUecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00

Cwuna yrnipyroctu. 3akoH I'yka. Bec tena Bnbmorexa LOK 1
https://m.edsoo.ru/ff0c3e18

Cwuia Tpenusi. KoadduiimeHT TpeHus. Bubmiorexa [IOK 1

Cua conpoTUB/eHUs [P IBUKEHUU TeJla https://m.edsoo.ru/fOC3f76

B JKUJKOCTH WJIM rase

[TocTtynarensHOe U BpaliaTenbHoOe 1

JIBIDKeHHe abCOMI0THO TBEPIOTO Tera. bubmoreka LIOK

MowmeHT cuibl. I1nedo cusbl. Y cioBus https://m.edsoo.ru/ff0c41a6

paBHOBeCHsl TBEPAOrO Tesa

ViMnysibC MaTepranbHOM TOUKH, CUCTEMBI 1

MaTepuasbHbIX TOUeK. IMIy/bC CUbl. bubmoreka LIOK

3aKoH coxpaHeHusi UMIlysibca. PeaktuBHoe | https://m.edsoo.ru/ff0c43d6

JIBIKEHHe

PaboTa 1 MOITHOCTb cubl. KuHeTHueckas 1

SHeprus MaT]:E)I/IaHbHOI/IW TOUKU. Teopema BH6JI.HOTeKa LOK

00 MU3MeHeHUH KMHeTHUeCKOW SHepruu https://m.eds00.ru/ff0c4502

[TorenumaneHas sHeprusd. [loTeHansHas 1

SHeprus ynpyro feopMyupoBaHHOU bubmoreka [JOK

npy>kuHsl. IloTeH1uanbHas sHeprus rTena https://m.edsoo.ru/ff0c461a

B0OJIM31 TOBEPXHOCTH 3eMJTH

[ToTeHManbHBIE U HEMOTEHIIMATLHbBIE 1

cwibl. CBsI3b paboThI HETIOTEHI[HATbHBIX
CWI C U3MeHeHNeM MeXaHUyeCKOU

bubmoreka LIOK
https://m.edsoo.ru/ff0c478c
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VmnynpeCc MaTepuasbHOM TOYKM  (Tesa), CUCTEMBbI
MaTepHranbHbIX TOueK. VIMIy/bC cr/bl U M3MeHeHre UMITY/IbCa

SHepPruy CUCTEeMbI Tesl. 3aKOH COXPaHeHUs
MeXaHUUeCKOU SHePruu

19 | Tena. 3akoH coxpaHeHus UMITy/LCa. PeakTUBHOE IBUKEHMe. JlaGoparopHast pabora «Mccrnesosatue 1
Pa6oTa cusibl. MOLHOCTb CHUJIBL. CBSI3U pa6OTbIUCI/IJII:I C U3MeHeH’eM
KuHeTHuecKasi SHeprusi MaTepUabHoil Touky. Teopema | MEXAHUIECKOM SHEPTHN TE/Id HA IPUMEDE
5 00 M3MeHeHNH KMHeTUYeCKOW YHePTHH. PACTAXEHIA PESUHOBOTO AIYTa» 1
0 [ToreHumnanvHast >Heprus. lloTeHLManbHast SHepPrus
ynpyro JedbopMHPOBaHHOM TMpYyXuHbl. [loTeHIManbHas
3Heprusi Tesia BOIM3U MOBEPXHOCTU 3eMJIH.
[ToTeHLManbHBIe M HemoTeHLManbHble Cuibl. CBA3b
paboThI HEMOTeHLMANBHBIX CHJI C U3MEeHeHHeM MeXaHHuecKon KOHTpO/TbHas paGOTa [0 TeMe « 3aKOHBI
SHEepPruy CHUCTeMbl Tes. 3aKOH COXPaHeHWs MeXaHW4eCKOU COXpaHEHHs! B MEXaHUKe»
SHEeprum.
Ynpyrue v Heyrpyrue CTOJIKHOBEHUS.
TexHuueckue yCTPOMCTBa U TIpaKTU4ecKoe
TpUMEHeHWe: BOJOMET, KOIEp, TMPYXUHHBbIM IHUCTOJIeT,
[IBIDKEHUE pakerT.

21 Pazpen 3. MOJIEKYJISAPHASI ®PU3UKA U OCHOBHBIE 0JIOYKeHUST MOJIEKYJ/ISIPHO- bubnmoreka [IIOK 1
TEPMOJUHAMMKA (25 u) KUHETUYeCKOU Teopuu. bpoyHOBCKOe https://m.edsoo.ru/ff0c4dc2
OcHOBBI MO/IeKy/IIPHO-KMHETHUYeCKOoU Teopuu -10u JBrkenue. [lupoysus

22 OCHOBHBI® TIOTIOXKEHUSI MOJIeKY/IIPHO-KMHETUUeCKOW | XapaKTep JABW)KEHUS U B3aUMO/I€HCTBUS Bubmoreka LIOK 1
TEOPUH U MX OMbITHOE 060CHOBaHHe. BpOYHOBCKOe BI)KeHHe. | UYacTul] BellecTBa. Mogeny cTpoeHus https://m.edsoo.ru/ff0c4dc2
Iuddysus. XapakTep ABIKeHHs U B3aUMOZEHCTBMS yacTul] | Ta30B, KUAKOCTEeH U TBEP/BIX Tell

23 BerjecTBa. MojienM CTPOEHHMs Ta30B, KUJKOCTeH U TBEPIBIX Macca mosnekyn. KonnuecTso BeliecTsa. bubmoreka LIOK 1
Ten M OGbACHEHHe CBOWCTB BElIECTBA HA OCHOBE JTHX [TocTosiHHasi ABOTazipo https://m.edsoo.ru/ff0c4dc2

24 Mozeneil. Macca 1 pa3amepsl MoJieKys1. KonruecTBo BeljecTBa. Tensiosoe pasHoBecue. Temrieparypa u e¢ 1
TMocTosHHas ABoragpo. H3MEpeHNe. [ITkana Temnepatyp Llenbcus

25 N NpeanbHeii ras B MKT. OcHoBHOe bubmoreka LIOK 1

TernsioBoe paBHOBecue. TeMriepatypa U eé nsMepeHue. ypasHerye MKT https:/m.edsoo.ru/ff0c4fde
26 Ilxana Temmeparyp Lie/bcus. AbGcomtoTHast TeMriepatypa Kak Mepa bubmoreka LIOK 1

cpe/iHeld KWHEeTUYeCKOW SHepruu

https://m.edsoo.ru/ffOc511e
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Mopens wupeanbHOro rasa. OCHOBHOe YypaBHeHHe
MOJIEKY/IIPHO-KMHETUUECKOM TeOpHMH  HJeallbHOro  Tasa.
AGcosroTHasi TemriepaTypa Kak Mepa CpefiHel KUHeTHUeCKOn
SHEpPrud TeIuIOBOro JBWXKeHUsl vactul, rasa. [llkana
TeMriepatyp KenbBuHa. ['a30Bble 3aKOHBL.  YpaBHeHUe
MenpeneeBa—Knaneiipona. 3akoH [lanbToHa. M30mpoueccsl B
WJlealbHOM ras3e C TOCTOSIHHbIM KOJIMYeCTBOM BelecTBa.

'padiueckoe TmpefCTaBieHHe W30MPOLECCOB: U30TEPMa,
n30xopa, u3obapa.
TexHUUeCKHe yCTPOMCTBa u MPAKTUUYECKOe

rpyMeHeHHe: TepMoOMeTp, bapomeTp.

OcHOBBI TepMOJUHAMUKH -10u

TepMmogrHamuueckasi cucrteMa. BHYTpeHHsI1 3Heprus
TEePMOJUHAMWUECKOW CHCTEMBI M CIIOCOOBI €& W3MeHeHUsl.

KosnvyectBo TerioThl W paboTa. BHyTpeHHSIST 3SHeprus
O/IHOATOMHOI0 WJlea/lbHOrO rasa. Bujpl Terionepejauu:
TeIJIONIPOBOJHOCTb, KOHBEKLMs, U3/lyueHUe. Y JesbHas
TeIJIOEMKOCTb ~ BelllecTBa. Ko/M4eCTBO  TeIUIOTBl  [IpU
Tervionepesayve.

[Tousatne 06 agwabaTHOM mpotiecce. IlepBbIii 3aKOH
TepMOJUHAMUKU. IIpumeHeHne 11epBOro 3aKOHa
TepMOAUHAMUKU K y3orporeccam. I'padpmueckas
WHTepIripeTarys paboThI rasa.

Bropoii 3akoH TepmoguHamuKd. HeobGpaTMOCTh

TIPOL{eCCOB B MPUPOJE.

TeryioBble MamMHbl. [IpUHLUMBI A€HACTBUS TETIOBBIX
MamvH. [TpeoOGpa3oBaHusi HEPrUM B TEIJIOBBIX MalllHAX.
KosdduiieHT none3Horo AeicTBuUs TeNI0BOM MalllvHbL. LUK

[BUKEeHUs MOJIeKYJl. Y paBHeHHe
MeHeneeBa-KarnelipoHa

3akoH [lanbToHa. ['a30Bbie 3aKOHBI 1
JlaboparopHas pabota «lcciienoBaHue 1
3aBUCUMOCTH MeX/ly rapaMeTpamMu
COCTOSIHMSI pa3pe>XeHHOro raza»
N3omnpowecce! B MjeaabHOM rase u ux bubmoreka LIOK 1
rpaduyeckoe rnpe/iCTaB/eHHe https://m.edsoo.ru/ff0c570e
KonTponbHas paboTa 1o Teme «OCHOBBI 1
MKT»
BuytpeHHss sHeprus 1
TepMOAMHAMUYECKOW CUCTEMBI U CTIOCOOBI Bubmiorexa [IOK
e€ n3meHeHUsi. KommuecTBO TeryioThl U https://m.edsoo.ru/f0c5952
paboTa. BHyTpeHHsis1 3Heprus
0JIHOAaTOMHOT0 W/ea/IbHOTO ra3a
Buppl Teruionepesauu Bubmmorexa LIOK 1
https://m.edsoo.ru/ff0c5c36
L T M | DIOOTess LOK !
. " | https://m.edsoo.ru/ff0c5c36
AmabaTtHbIM rpoiiecc
[TepBbIii 3aKOH TEPMOJAVUHAMUKH U €r0 bubnmoreka [JOK 1
npYMeHeHHe K M30IpoLieccaM https://m.edsoo.ru/ff0c5efc
HeobpaTMOCTh MPOL[eCCOB B MPUPO/IE. bubmoreka LIOK 1
Bropoii 3aK0OH TepMOZMHAMUKHU https://m.edsoo.ru/ff0c6230
[Mpunuun gevicteus u KI1/I TeryioBoi bubmoreka LIOK 1
MaIIHbI https://m.edsoo.ru/ff0c600a
bubmoreka [JOK 1
Huit Kapro w ero KI1J1 https://m.edsoo.ru/ff0c6938
OKosornyeckue pobieMbl bubnuoreka LIOK 1
TeIJIO9HEePreTUKU https://m.edsoo.ru/ff0c6a50
O6o01iaton il ypok «MoJieKy/asipHast 1

¢u3rka. OCHOBbI TEPMOJUHAMUKI»

31



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

40 Kappo u ero ko3bduiueHT Tone3HOro felcTBus. | KoHTposibHast paboTta 1o Teme «OCHOBBI 1
OKoJsioruyeckyrie mpob/eMsl TEIJIOHEPreTHKH. TePMOJANHAMUKH»
41 TexHUUeCKHe ycTpoiictBa u npakTHdeckoe | 11apoobpasoBaHye U KOHAeHCaLys. bubmoreka [IOK 1
MpUMeHeHue: JBUraTeb BHYTPEHHEro CropaHus, GbITOBOM VicriapeHue ¥ KUATIeEHHE https://m.edsoo.ru/ff0c63b6
42 XOJO/IATbHHK, KOH/IMLIMOHED. AbcosnoTHas 1 OTHOCHTE/IbHA BIKHOCTb bubmoreka LIOK 1
ArperaTHple cOCTonHMs  BemecTBa. DazoBbie BO3/yXa. HachliieHHbBIN T1ap https://m.edsoo.ru/ff0c64d8
43 TBepaoe Teno. Kpucramivueckue v 1
MepexOAbI -5 . aMmopdHble Tesla. AHU30TPOITHSI CBOUCTB bubnmoreka [JOK
Ilapoobpasosanye 1 KoHpeHcayus. Vcnapenve wu KpHUCTa/ioB. XKujKre KpUCTasibl. https://m.edsoo.ru/ff0c65f0
KureHre. AGCOJFOTHAs U OTHOCHUTeJIbHAsI BI&KHOCTh BO3/yXa. CoOBpeMeHHbIe MaTepUaLI
44 HaceieHHbldi Tap. YenbHasi TeIuioTa MapoobOpa3oBaHusl. 1
3aBUCUMOCTb TeMIIepaTypbl KUIIeHUs OT JaBJIeHUs.
TBéppoe Teno. Kpucranmvueckve u amopdHbIe Tea.
AHHW30TpONUSl CBOMCTB KPUCTa/IOB. KuJKue KpUCTalbl.
CoBpeMeHHble Marepua/bl. IlnaBneHne M KpucTalIv3aLys.
Y1esbHast TeruioTa miasesus. Cy6aumarys. [lnaBneHune v Kpucta/umsanus. Y geabHas bubnmoreka [JOK
VpaBHeH#e TeMIoBOro Gajianca. TeruioTa tiasaenus. CyouMarius https://m.edsoo.ru/ff0c6708
TexHuueckue yCTpOMCTBa v MpaKTHU4ecKoe
TpUMeHeHWe: TUTPDOMeTp U TICUXPOMETp, Ka/lopUMeTp,
TeXHOJIOTUM TIOJIyYeHUs] COBPEMEHHBIX MaTepuajioB, B TOM
yuc/ie HaHOMAaTepyasaoB, U HAHOTEXHOJIOTUH.
45 YpaBHeHMe TeTI0BOro OanaHca Brbmorea LIOK 1
https://m.edsoo.ru/ff0c6820
46 Pazpgen 4. DJIEKTPOJUHAMMUMKA (22u4) OnekTpu3salys Tel. JNeKTpUUecKuu 3apsz. | bubmuoreka [IOK 1
dneKkTpocraTuka -10u [1Ba BU/la 37eKTPUYECKUX 3aps/i0B https://m.edsoo.ru/ff0c6bcc
47 OnekTpusalys Tesl. J/leKTpuueckuit 3apsj. lIBa Buza | IIpoBOJHUMKH, JU3EKTPUKU U BuGmoreka [TOK 1
3/IEKTPUUECKUX 3apsiioB. [IpOBOAHUKH, [AW3JEKTPUKU U | IOJYIPOBOJHUKH. 3aKOH COXPAHEHHUS https://m.edsoo.ru/ff0c6bcc
MO/IyIIPOBOJAHUKU.  3aKOH  COXpaHeHus 3jeKTpuueckoro | 3J/IEKTPUYECKOro 3apd/ad
48 3apsiia. BsaumogericTeue 3apszioB. 3akoH Kynona. | bubmioreka LIOK 1

ToueyuHbIN 3/1eKTPUUECKUH 3apsi],

https://m.edsoo.ru/ffOc6ce4
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BsaumopeiictBue 3apsizoB. 3akoH KynoHa. ToueuHblid
37IeKTpUYeCcKul 3apsij]. DneKTpuueckoe rose. HarnpsokéHHOCT
3/1eKTPUYECKOT0 TOJIS. [TpuHLMN CyIepro3uLIuU
3/1IeKTPUYECKUX ToJiei. JIuaumn HaTpsKEHHOCTH
3JIEKTPUYECKOro IOJIs.

Pabota cun 3meKkTpoctaTueckoro rmosisi. IloreHumant.
Pa3Hocte mnoreHuanoB. [IpOBOJHUMKKA W [IWU3NEKTPUKU B

3/1eKTPOCTaTUYECKOM rnoJe. [usnexkTpuyeckas
TIPOHHUL[AeMOCTb.

ONIeKTpOEMKOCTb.  KoHzeHcaTtop.  DJ/IeKTPOEMKOCTH
TJIOCKOTO KOH/IeHcaTopa. OHeprus 3apspKeHHOT 0
KOH/IeHcaTopa.

TexHuueckue yCTpPOUCTBA " TpaKTHU4ecKoe
TIpUMeHeHHUe: 3JIeKTPOCKOTI, 3JIEKTPOMeTp,

3/IeKTPOCTaTUUeCKasl 3alljuTa, 3a3eM/IeHHe 3/1eKTPONpHuOOpOB,
KOH/IEHCaTop, KOMUPOBAa/IbHbIM annapar, CTPYHMHbIN TTPUHTED.

ITocTosiHHBIN /1eKTPUYeCKUH TOK. TOKY B pa3/IMUYHbIX

cpepax -12 u
ONeKTPUYECKU  TOK.  YC/JIOBUSL  CYILeCTBOBaHUS
3/IeKTPUYECKOr0 TOKa. WMcrounmkm Toka. Cwuia TOKa.

[ToCTOSIHHBIN TOK.
Hanpsokenuve. 3akoH OMa Jij1s1 yuacTKa Liernm.
DJIeKTpruyecKoe COITPOTHUBJIEHHUE. Y penbHoe
COIIPOTHBJIEHVE BellecTBa. [TocnemoBarenbHoOe,
rapasiyieJlbHOe, CMelllaHHOe COoeJHeHUe IPOBOJHUKOB.
PaboTa snekTpuueckoro Toka. 3akoH [Ixoyns—JleHra.
MoOLHOCTB 3/71eKTPAYECKOro TOKa.

Hanpssk€HHOCTB 3/IeKTPUYeCcKoro moJis. 1
[TpyHLIUI CyTIeprO3ULIMU 3/IEKTPUUECKHUX bubmorexa [IOK
- . https://m.edsoo.ru/ff0c6df2
noJied. JIMHUM HanpsUKEHHOCTU
Pabora cut 371eKTpoCTaTUueCcKoro moJisl. bubmoreka [JOK 1
[ToteHuman. Pa3HoCTb MOTeHI[MAIOB https://m.edsoo.ru/ff0c6f00
IIpoBOgHUKY U [V3/IEKTPUKU B 1
anpepr%CTaTqu’iKOM nol:;Ie. bubmorexa [IOK
https://m.edsoo.ru/ff0c7018
[usnekTpryeckasi MIPOHULIAEMOCTb
OJ1eKTpoeMKOCTb. KoHzieHcaTop Bubmiorexa LOK 1
https://m.edsoo.ru/ff0c7126
ONeKTPOEMKOCTh IMJIOCKOT0 KOH/leHcaTopa. | bubmoreka [IOK 1
OHeprus 3apsyKeHHOI0 KOHJeHcaTopa https://m.edsoo.ru/ff0c72c0
BrruviciieHne 3/1€eKTpOEMKOCTUA U SHEPTUUA 1
KOH/IEHCAaTOPOB.
[TpuHLUIT AefCTBYS U TIpUMeHeHre 1
KOH/IEHCaTOPOB, KONMUPOBA/ILHOIO
arirapara, CTpyMHOTr0 pUHTepa.
OneKTpocTaTUuecKas 3aluTa. 3aseM/ieHue
3JIeEKTPONPHUO0POB
ONeKTpUUecKU TOK, YCJIOBUS ero Bubmoreka LIOK 1
cywectBoBaHus. [locTosiHHbIN TOK. Cuta | https://m.edsoo.ru/ff0c74f0
Toka. Hanpsbkenue. CornpoTuB/eHue.
3akoH Oma /19 yyacTKa Liernu
[TocnepoBaresibHOe, MapasiesbHOe, bubnuoreka LIOK 1
CMeIlIaHHOe COe/IMHeHVe TIPOBO/JHHUKOB. https://m.edsoo.ru/ff0c74f0
JlabopaTopHasi pabora «/3yueHue
CMeILIaHHOTO COeIMHEeHNsI Pe3MCTOPOB»
PaboTa 1 MOII[HOCTB 3/IeKTpHUecKkoro Toka. | bubmoreka [JOK 1
3akoH [bxoyns-JleHna https://m.edsoo.ru/ff0c7838
3akoH OMa /17151 TOJTHOM (3aMKHYTOM) Bubmoreka OK 1

71eKTpruYecKoy Lenu. Kopotkoe
3aMbIKaHHe

https://m.edsoo.ru/ff0c7ae0
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60 OJIeKTPO/BIKYIL|Asl CU/la U BHYTPEHHee CONPOTUB/IeHHe |  DJIeKTPOHHAas NIPOBOAMMOCTb TBEPABIX 1
MCTOUHMKA TOKA. 3akoH OMa fjisi mojHOW (3aMKHYTO#) | METaslIOB. 3aBUCHMOCTE CONPOTUB/IEHHUS]
3/71eKTpuYeckoi 1ienu. KopoTkoe 3aMbiKaHUe. METaJl/IoB OT TeMIIepaTypbl.
DJIeKTPOHHAs TPOBOAMMOCTb  TBEDABIX MeTa/uio. | CBEPXMPOBOMMOCTE
61 3aBUCHMOCTb COIPOTHBJ/IEHUSI MeTa/VIOB OT TemIlepaTypbl. ONEKTPHHISCKIH TOK B BakyyMe. CroucTBa 1
3/1IEKTPOHHBIX [TYYKOB
CBepxnpoBOAUMOCTb.
62 . . [MomyrpoBOJHUKH, MX COOCTBeHHast U 1
OneKTpUuecKri TOK B BaKyyMe. CBOMCTBA 3/1eKTPOHHBIX N
rpUMecHasi MPOBOAMMOCTb. CBOUCTBA P— bubnmroreka [JOK
TTydKOB. n-nepexoza. [losyrpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
[MonynpoBoguuku.  CoOcTBeHHass ¥ TMpPUMeCHast MpU6OpLI
63 TPOBOJMMOCTE TMO/YNPOBOJHUKOB. CBOKCTBA P—N-TIEPEX0/JA. |  DyeKTpHUCKHH TOK B PaCTBOpAX 1
I[TonynpoBOAHKUKOBbIE IPUOOPEI. pacrijiaBax 3J/IeKTPOJIUTOB. bubnmoreka [JOK
OneKTpUuecKMid TOK B pacTBoOpaXx M paciviaBax | OAeKTPOJIUTUYecKas AUCCOL[HALIUs. https://m.edsoo.ru/ff0c82ba
3/1eKTPOJIUTOB. ONeKTpoInTHYecKas Juccoranys. | OJIEKTPO/IN3
64 OJIEKTPUYECKUU TOK B rasax. 1
OJEKTPOIIHS. 5 5 e P . . | Bubmorexa LIOK
O/IeKTpUYeCKuii TOK B rasax. CaMOCTOSTE/IbHBIA | AMOCTOATE/IEHBIN M HECAMOCTOATEIBHBIN |y o /i edsoo.ru/ff0c84ae
o HecaMoCTOosITelbHbIN pa3psas. Monnus. [1na3ma. [:)aa3pﬁ,q. Montns. Hn6a3Ma — 1
. JIeKTpUUecKre pUbopbI U yCTPOUCTBA U
TexHuueckue YCTPOUCTBA 51 MpakTUyeckKoe p pHoop yerp bubmoreka LIOK
UX MpakTUyeckoe npuMeHeHue. [1paBuna
TIpUMEeHeHKe: aMIlepMeTp, BOJIbTMETP, peocTaT, MCTOYHUKHU https://m.edsoo.ru/ff0c86fc
5 TeXHUKH 6e301acHOCTU
TOKa 3/IeKTpOHAarpeBare/ibHbIe ripubopbl
66 ’ pOHarp prOOpEL, ot y Bu6smoreka LJOK 1
3/1eKTPOOCBETUTE/IbHbIe TpUOOPEI, Tepmomerp | OOoOMIaOIINK YPOK «DIIEKTPOJMHAMUKAY» https://m.edsoo.ru/ff0c88be
67 CONMpOTHB/IEHNS, ~ BaKyyMHBI  [MOJ,  TePMHUCTOPBl M | KourposbHas paboTa 110 Teme Bu6motexa LIOK 1
(poTOpe3uCTOPEI, MO/YIPOBOAHUKOBBIN MO/, TalbBaHHKA. [TocTosIHHBIN 31eKTpUYecKuii TOK. TOKU B
https://m.edsoo.ru/ff0c8a8a
pa3/UUHBIX Cpefax»
68 PesepBHbliii ypok. [ToBTOpeHue. 1

TemaTHuecKoe IVIAaHUPOBAHHE MPAKTHYECKHX, ITA00PAaTOPHBIX U KOHTPO/IbHBIX padoT

IL.II.

Ne Buy (bopma) paboThl Tema

Kon-Bo
4acos,
OTBO/IUMBIX

Cpoku ripoBefieHUs1 (Hefessi, MecsiL])
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

Ha JJaHHYO0
pabory
1 KonTponbHas paboTa «Kunemaruka» 1 1 Hepnenst OKTAODS
JlaboparopHast paboTa «MccnemoBanue CBSI3U 2 Hepienst HOsIOpst

paboThI CUJTBI C U3MEeHeHUeM

MeXaHWUeCKOM 3Hepruu Tesa

Ha T[puMepe pacCTsKeHUs

PEe3UHOBOI0 JKI'yTa»
3 KonTtposbHast paborta «3aKOHbI COXpPaHEeHUsI» 1 3 Hezenst HOSIOPST
4 KonTponbHast paboTa «OcHoBel MKT» 1 4 Henenst [eKadpst
5 KonTponbHast paboTa «OCHOBBI TepMOAMHAMUKU» | 1 2 Henensi heBpasst
6 KonTtposbHast paborta «DNeKTpoCcTaTUKa» 1 2 HeJies1s aripesst
7 JlaboparopHas pabota «M3yuenue CMeLIaHHOT 0 4 Hepiesisl arpesis

COeIMHEeHUs Pe3MCTOPOB»
8 KonTponbHast paboTa «[ToCTOSIHHBIV TOK» 1 3 Hezlesig Mast

ITIpunoxeHue K padoueii mporpamme «@Popmsbl yuéta paboueid MporpaMmMbl BOCIIHTAHUSL. »

[TO3HAHIA

Tewma, pazgen KommuectBo ®opMBI peanu3ani BOCIIUTATEIBHOT0 MTOTEHIMA/Ia TEMbI
4yacoB
Paspen 1. PU3NUKA 1 METO/ZIbI HAYUHOI'O 2 [TpuBeueHre BHUMaHUS 00yUarOIIUXCs K LIEHHOCTHOMY

acIleKTy U3y4aeMoro
Ha ypOKax MaTepHasa (sBJieHUl, 3aKOHOB, PHUOOPOB)

YcTaHOB/IEHHE JOBEPUTETbHBIX OTHOLIEHUN MEXIY
Te/laroruueckuM pabOTHUKOM U €Tr0 00yJaroIMMUCs
[TpuMeHeHKe Ha YPOKEe MHTEPaKTUBHBIX (popM paboThI C
00y4JaroImyMICS: KOTOPBIE IOMOTAIOT MO/iePKaTh MOTUBALIHIO
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00y4aroImyXxcs K MO/TyYeHHI0 3HAHWH, HaJTa)KUBAHUIO
MIO3UTUBHBIX MEX/IMUHOCTHBIX OTHOLLIEHUH B KJlacce, TOMOTal0T
YCTaHOBJIEHHIO I00pOyKesaTelbHOM aTMOC(hephl BO BpeMst

ypoKa

Pazpen 2. MEXAHUKA

18

Vicrnionb30BaHMe BOCTIMTATE/IbHBIX BO3MOXKHOCTEH COZlepyKaHUst
TeMbI yepe3 1oj00p COOTBETCTBYIOIIUX 3a/jau J/Isl PeLIeHHs.

TipYBJieueHre BHUMaHUsI 00yUarommxcs K LIeHHOCTHOMY
acIieKkTy “3y4aeMoro
Ha ypoKax MaTepHaJia (sBJieHUl, 3aKOHOB, PUOOPOB)

[TpuMeHeHMe Ha YPOKe UHTEPAKTUBHBIX OPM PabOThI C
00yYaroIUMUCS: KOTOPbIE [TOMOTalOT MOAeP>KaTh MOTHBAIUIO
00yJarIUXCs K TIOJyYeHUI0 3HaHUH, Ha/laXKUBAHUIO
MO3UTUBHBIX ME>KJTUYHOCTHBIX OTHOILLIEHUH B K/1acce, TOMOTaloT
YCTaHOBJIEHHIO 00OpO>Ke/laTe/IbHOM aTMOChephl BO BpeMsi
ypOKa

[TpuMeHeHMe TPYIITIOBOM paboThI MK pabOTHI B Mapax,
KOTOpbIE yuaT 00yJaroluxcs KOMaHjHOH paboTe 1
B3aMMO/IEHICTBUIO C IPYTUMU 00yUaroIMuUCs.

Paspen 3. MOJIEKYJIAPHAA ®N3NKA 1
TEPMOJVNHAMUKA

25

Wcnonb30BaHue BOCIIUTATE/IbHBIX BO3MOXKHOCTEH Coaep>XaHus
T€MBbI Uepe3 HO,Z[6OP COOTBETCTBYIOLMX 3d/a4 OJI DELIEeHN.

NpYB/IeYeHre BHUMaHUs 00yJarouxcs K leHHOCTHOMY
acIleKTy U3y4aeMoro
Ha ypOKax MaTepHaJia (sBJieHUl, 3aKOHOB, PHUOOPOB)

Bk/itoueHre B ypOK UTPOBBIX NPOLIeAYP /15 MO ep KaHus
MOTHBAL[MM 00yUaroIMXxCcs K MoJyueHUI0 3HaHUMH.

[TpumeHeHMe Ha yPOKe MHTEPaKTUBHBIX (hopM paboThI C
00yyYaroILMMUCS: KOTOPbIe TIOMOTaloT Mo/iepKaTh MOTHUBALUIO
00y4JaroImyXCsl K MOJTyYeHHI0 3HAHUH, HaJIa)KUBAHUIO
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MO3UTUBHBIX ME>XJTMYHOCTHBIX OTHOILLIEHUH B K/1acce, TOMOTaroT
YCTaHOBJIEHUIO I0OpO>Ke/IaTe/IbHOM aTMOChephl BO BpeMsi

ypOKa

[TprMeHeHMe TPYIIIOBOM pabOThI WK pabOTHI B Mapax,
KOTOpbIE yuaT 00yJarouxcss KOMaHjHOH paboTe 1
B3aUMOZIEHCTBHUIO C APYTUMHU 00YYarOIMUCS

WuuiuumpoBaHue U nojjep kka Ucciie0BaTe/1bCKOu
JesITe/TbHOCTH 00yJaroIUXcsl B paMKax peanu3aliiid UMH
VHJVBU/Ya/IbHBIX Y TPYIIOBBIX UCC/Ie[0BaTe/IbCKUX TIPOEKTOB,
YTO JacT 00yYaroLMMCs BO3MOYKHOCTh IPUOOPECTH HaBbIK
CaMOCTOSITe/THOTO PellleHus] TeopeTHUeCKoi pobsieMbl, HaBbIK
reHepUpOoBaHUs U 0POpM/IeHHsT COOCTBEHHBIX UJEH, HAaBBIK
YBa)XUTETbHOTO OTHOLLIEHUS K Uy)KUM HUjiesiM, 0(popMIeHHbIM B
paboTax Apyrux uccienoBaresieli, HaBbIK MyOJTMYHOTO
BBICTYIUJIEHUS TIepe]| ayAUTOpUeid, apryMeHTUPOBaHUs U
OTCTauBaHUsI CBOEM TOUKH

Paspen 4. DJIEKTPOJVNHAMUKA

22

Vicnonb30BaHMe BOCTIMTATE/IbHBIX BO3MOXKHOCTEH CO/Iep>KaHUsI
TeMbI Uepe3 1Moi00p COOTBETCTBYIOIIMX 3a/iau J/Isl PELeHHs].

TIpYBJIeYeHHe BHUMAaHUs 00yJaroXxcs K leHHOCTHOMY
aCIeKTy U3y4aemMmoro
Ha ypOKax MaTepuasa (sBjieHHH, 3aKOHOB, TPHOOPOB)

[TpuMeHeHMe Ha YPOKe UHTEPAKTUBHBIX OPM PabOThI C
00yYarIUMHCS: KOTOPbIe TIOMOTal0T MO/epKaTh MOTHUBALUIO
00yJaroIUXCs K TIOJTyYeHUI0 3HaHUH, Ha/TaXKUBAHUIO
MO3UTUBHBIX ME>XX/IMYHOCTHBIX OTHOLLEHHWI B K/1acce, IOMOTraroT
yCTaHOBJIEHHIO /[0OpOXKeIaTelbHOM aTMoC(hephl BO BpeMst

ypOKa
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[TpuMeHeHMe TPYITIOBOM pabOThI MM pabOTHI B Mapax,
KOTOpbIe yuaT 00yuarolyuxcst KoMaHgHoU paboTe 1
B3aUMO/IEHICTBUIO C IPYTUMU 00yUaroIuMuCs

WHuiumpoBaHue U nojjep kka Ucc/ie0BaTe/1bCKOU
JesITe/TbHOCTH 00yJaroIUXcsl B paMKax peau3aljii UMU
VH/VBU/Ya/IbHBIX Y TPYIIIOBBIX UCC/Ie[0BaTe/IbCKUX TIPOEKTOB,
YTO JacT 00yJaroUMCst BO3MOXKHOCTh IPUOOPECTH HaBbIK
CaMOCTOSITe/THOTO PellleHus] TeopeTHUeCKoi pobsieMbl, HaBbIK
reHepUpoBaHUs U 0POpM/IeHHsT COOCTBEHHBIX UJEH, HAaBBIK
YBa)XUTETbHOTO OTHOLLIEHHS K UY)XKUM UjiesiM, 0(hopM/IeHHbIM B
paboTax Jpyrux uccieioBaresield, HaBbIK MyOTMYHOTO
BBLICTYIJIEHUS T1epe]| ayAuTOpUeid, apryMeHTHPOBaHUs U
OTCTauBaHUs CBOEU TOUKU
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