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Pabouas nporpamma yue0Horo npegmera «Ou3nka»

ITosscHMTEeIbHAA 3anMCKa.

Pabouasi mporpamma AHO «COLI um. U. I1. CeetsioBoi» mo yueGHOMY MpeiMeTy
«®wu3mKa» (0a30BbIM YPOBEHB) SIB/SIETCSI OCHOBOM B C037aHKU Paboueli rmporpamMmbl yuuTesis
no yuebHoMy TmipegMeTy «@u3MKa», OPHUEHTHUPOBAHHOW HA COBDEMEHHbIe TeHJEeHIIUd B
IIKOJIbHOM 00pa30BaHMM M aKTUBHbIE METO/IMKH 00yUeHHsi, TI03BOJIUT peayM30BaTh B MpOLIecce
TIpero/laBaHusi PYCCKOro si3blKa COBpeMeHHble TOJXOAbl K [JOCTH)KeHUIO JIMUHOCTHBIX,
MeTaripe[IMeTHbIX U TIPeIMETHBIX pe3y/bTaToB 00yueHus, copmynupoBaHHbix B @T'OC COO;
OTIpe/Ie/IUTh U CTPYKTYPHUPOBATH IJIAHUPYEMbIe pe3y/ibTaThl 00yUeHUsT U COZiep>KaHue yueOHOro
npeaveTra «®Pusmka» mo rogam obyuenusi B coortBerctBun ¢ PI'OC COO, ®OIT COO,
[TporpamMmMoii BocruTaHusi; pa3paboTaTh KasjieH/JapHO-TeMaThyeckKoe TIaHHPOBaHUe C YUuéToM
ocobeHHOCTell KOHKDETHOTO Kjacca, WCI0JIb3ysi PeKOMEH/JOBAHHOe pacripefiesieHre yueOHOTro
BpeMeHU Ha M3yueHue orpezie/iEHHOrO pa3/iesia/TeMbl.

du3nka Kak Hayka O Haubosiee OOIIMX 3aKOHaxX TMPUPO/BI, BBICTyMas B KauecTBe
yuebGHOro TmpeiMeTa B ILIKOJe, BHOCHT CYIIeCTBEeHHbIN BK/IaJ, B CUCTeMy 3HaHUU 00
okpyatoieM wmwupe. IlIkonbHBIM Kypc (U3MKM - crcTeMooOpas3yroluii jis ecTeCTBeHHO-
Hay4HBbIX y4eOHbIX MPeJMeTOB, TIOCKO/IBKY (hM3MUeCKre 3aKOHBI JIe)KaT B OCHOBe TPOIIECCOB U
ABJIEHWH, W3y4yaeMbIX XUMHUeH, Owuosioruer, ¢usnueckold reorpadveli W acCTPOHOMHEH.
Vcnonb3oBaHWe M akTUBHOe TpUMeHeHUe (U3MUeCKWX 3HaHWW orpejiernisieT XapakTep U
pa3BUTHeE pa3HOOOpa3HBIX TEXHOJIOTHM B cepe SHEPreTHKH, TPAHCTIOPTa, OCBOEHHUsSI KOCMOCa,
T0JlyueHHsl HOBbIX MaTepPUasioB C 3a/laHHbIMUA CBOWMCTBaMH U JIpyrux. M3yueHue hU3MKU BHOCUT
OCHOBHOHW BK/IaJ, B (pOPMHUpPOBaHHE eCTeCTBEHHO-HAYUHOW KapTHHbI MHpa OOYYaroluxcs, B
dbopMrpoBaHre YMeHUM TIPUMEHSATh HayYHbIH MEeTO/| TI03HAHUS TIPU BBITIOJTHEHUA UMU YUeOHbIX
HCCJIeJOBaHUIA.

B ocHOBY Kypca Gu3uKH [ijis yPOBHSI CpeiHero obiero 06pa3oBaHus MIOMIOXKEH P UJIeH,
KOTODbIE MO’KHO pPacCMaTpUBaTh Kak MPUHLIMITEI €70 MOCTPOeHUs.

Wpest uenocTHOCTU. B cOOTBETCTBUM C Hell KypC SIB/ISIETCS JIOTUYeCKU 3aBepIIEHHBIM, OH
COJIeP)KUT MaTepuasn U3 BCex pa3zie/ioB (PM3MKH, BK/IIOUAeT KaK BOMPOCHI K/IaCCUUeCKOM, TaK 1
COBpeMeHHOM (PM3HKHU.

Wpess reHepanusauuu. B cooTBeTCTBUMM C Hell Marepuan Kypca ¢u3uKd 00befuHEH
BOKDPYT (pu3nueckux Teopuil. Beayimm B Kypce siBjisieTcsi (OpMHpOBaHHe TIpeZCTaBIeHHN O
CTPYKTYPHBIX YPOBHSIX MaTepH1H, BellleCTBe U MoJIe.

Npes  rymanuTapusaiuu. Peanusauus  ujged — MpeAriosaraeT — WCIOJb30BaHHe
IrYMaHUTapHOT0 TMOTeHLMana (U3UYecKol HayKd, OCMBICTIeHHWe CBSI3W pa3BUTHSI (U3KKUA C

Pa3BUTHEM OGH.[ECTBB, d TakKXkKe C MHPOBO33Dp€HYECKHMMH, HPABCTBEHHBIMU U 3KOJIOTHYECKMMH



npobiemamu.

Wpes npuknasHoW HaripaB/ieHHOCTH. Kypc ¢u3vku mnpezrnosaraeT 3HaKOMCTBO C
IIMPOKUM KDYTOM TeXHUUeCKUX M TeXHOJOTMUeCKUX TPUIOKeHUM W3yuYeHHbIX TeOopuil |
3aKOHOB.

Wpest sKomorM3aliy peany3yeTcsi TIOCPEJCTBOM BBeE€HUs 3JIEMEHTOB COJepyKaHHs,
TIOCBSIIIEHHBIX JKOJOTMYECKUM TpobieMaM COBPEMEHHOCTH, KOTOPble CBsi3aHbl C Pa3BUTHEM
TeXHUKH U TeXHOJIOTHH, a TakKe 00Cy K/ieHust Mpo6JieM paljioHaIbHOTO MTPUPO/OTI0/Ib30BaHUs U
9KO0JIOTHYecKoi 6e30MacHOCTH.

CTep>KHEBBIMU 3/IeMeHTaMH Kypca (H3MKU Ha YPOBHe cpejgHero obirjero obpa3oBaHus
SIBJISIIOTCSL  (pU3Mueckre Teopud ((popMHUpoBaHMe Tpe/CTaBIeHHUN O CTPYKType TMOCTPOeHHs
¢usmueckoii Teopud, posu (GyH/JaMeHTalbHbIX 3aKOHOB W TIPUHLIUIIOB B COBPEMEHHBIX
TIpe/ICTaB/IeHNsIX O TPUPOJie, TPaHHULIAX MPUMEHHMOCTH TEOpHWH, /i OMHCAHHUsS eCTeCTBEHHO-
HayUHbIX SIBJIeHUW Y TIPOLIECCOB).

CucTeMHO-/IeITeTIbHOCTHBIN MO/IX0/, B Kypce (pU3MKU peanu3yeTcsi Ipex/ie BCero 3a CUéT
OpraHu3alvy SKCIiepuMeHTabHOM [1esiTe/TbHOCTU 00yUaroIuxcs.

[nst 6a3oBoro ypoBHSI Kypca (M3MKM - 3TO MCIIO/b30BaHWE CUCTEMbI (DPOHTATbHBIX
KPaTKOBPEMEHHBIX JKCIIePUMEHTOB M /1ab0paTopHbIX paboT, KOTOpbIe B MporpamMMe 1o (rsrke
00beiHEHbI B OOLWIA CMHMCOK yYeHWYeCKUX TMpaKTUYeCKWX paboT. BeigeneHue B yKa3aHHOM
repeyHe J1abopaToOpHBIX pabOT, TMPOBOAMMBIX [J/Isi KOHTPOJSI U OLIEHKH, OCYIeCTBIISeTCs
yuaCTHMKaM{d 00pa3oBaTe/IbHOTO TIpoljecca MCXOZAs W3 0COOeHHOCTell TMJIaHMPOBAaHUSI U
ocHaileHusi kKabuHera ¢usuku. I[Ipu 3TOM obecrieurBaeTcsi OBaZieHHe OOyUarOL[UMUCS
YMEHUSIMM TIPOBO/IUTh KOCBEHHble HW3MepeHUs, WCC/Ie[l0BaHUsl 3aBUCUMOCTel (hU3NUYeCcKUx
BeJTMYMH U TIOCTAHOBKY OTBITOB T0 TTPOBEPKe Tpe//IOXKeHHBIX TUIOTe3.

PellleHrie pacyéTHBIX M KaueCTBEHHBIX 3aJjau C 3aJaHHOM (H3UUeCKOW Mo/iefblo,
TI03BOJISIOIIIee TIPUMEHSTh U3yUeHHbIe 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OIHOTO pasZiesa Kypca,
TaK W MHTerpupysl 3HaHUS M3 DPa3HbIX pasfiesioB. [I/si KaueCTBEHHBIX 3aJiau MPUOPUTETOM
SIBJISTIOTCSL  3aJjaHUsi Ha OOBSICHeHWe TIPOTeKaHWsi (U3MUeCKUX SIBJIeHHH W TPOLIeCCOB B
OKpY’Karolllel >kKu3HH, TpeOyromye Bbibopa (u3nyeckod Mofenud [jisi CUTyaldd TPaKTUKO-
OpPUEHTHPOBAaHHOTO XapakKTepa.

B cootBerctBur ¢ TpeboBanusmu PI'OC COO K MaTepuanbHO- TEXHHUUECKOMY
obecrieyeHrto yuebHOro miporiecca 0a3oBbIli ypOBeHb Kypca (M3MKM Ha YPOBHE CpeJHero
obmero o0Opa3oBaHWS H3y4aeTCsd B YC/IOBUSIX WHTErPUPOBAHHOIO KaOWHETa TIpeMeTOB
eCcTeCTBeHHO-HAay4yHOro uykiaa. Hamiume B KabuHeTe ¢u3MKM He0OX0JUMOro 1abopaTOpHOTrO
o0opy/ioBaHUsSI [/Ii  BBITIOJIHEHWSI yKa3aHHBIX B TIporpaMMe TI0 (U3MKe Y4YeHHUeCKUX

MpaKTHUeCKUX paboT U AeMOHCTPALIMOHHOTO 000py/[0BaHUsI 00s13aTeTbHO.



IeMoHcTparonHoe 0060pyoBaHre (GOPMHUPYeTCsl B COOTBETCTBUM C TIPUHLIUIIOM
MHUHHMaJTBHOM /10CTaTOUYHOCTH U 0becrieurBaeT MOCTAHOBKY MEPEUYMCIeHHBIX B MPOTrpaMMe 110
¢u3MKe KIHOUEBBIX AEMOHCTpPALMH [jisi WCCIe[OBaHUs W3y4yaeMbIX SIBJIEHWM W TPOILECCOB,
IMITUPUYECKUX U QyHJIAMeHTaIbHBIX 3aKOHOB, X TEXHUUYECKHUX MTPUMeHeHUH.

JlabopaTopHoe 00opyJoBaHUe [ YUEHUUeCKUX MPAKTUUeCKUX paboT dhopmMupyeTcs B
BU/Ie TeMAaTHUeCKMX KOMIUIEKTOB M 00ecreunBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcsi. TemaTuueckde KOMILUIEKTbI JabopaTOPHOTO 0OOpY/JOBaHUSI [O/KHBI OBITh
TIOCTPOEHbl Ha KOMIJIEKCHOM HCIO/b30BaHUM aHAaI0TOBBIX M IM(POBBIX MPHUOOPOB, a TakkKe
KOMITBIOTEPHBIX M3MEPUTE/ILHBIX CHCTEM B BH/le LIM(PPOBBIX 1ab0paTopHii.

OCHOBHBIMHU LIeJISIMU U3yueHUst GU3UKH B 0011jeM 00pa30BaHUM SIBJISIFOTCS:

dopMHUpOBaHUe UHTEPeca U CTPeMJIEHHST 00YUaIOIIMXCSI K HAyUHOMY U3yUYeHHI0

TIPYPO/Ibl, Pa3BUTHE UX UHTE/UIEKTYa/lIbHBIX M TBOPUECKHX CIIOCOOHOCTEH;

Pa3BuTve TipeACTaBlieHWH O HAyYHOM MeTO/e TIO3HaHWsA ¥ (OpPMHUPOBaHUE
WCC/IeJOBaTe/IbCKOTO OTHOLIEHUS K OKPY>KarOIL[UM SIBJIEHUSIM;

dopMHUpOBaHWE HAYYHOTO MHPOBO33DEHUsI KaK pe3yJsibTaTa M3y4YeHHUs OCHOB CTPOEHWUS
MarepuH U dhyHAaMeHTa/lIbHbIX 3aKOHOB (PU3UKY;

dopmupoBaHre YMeHUH OOBSICHATH SIB/IEHUSI C WCTI0/b30BaHKeM (DHM3MUeCKUX 3HAHUH U
HayYHBIX JIOKa3aTe/bCTB;

dopMHUpOBaHUe TPeACTaB/IeHUNA O POJIM (U3MKU AJIST Pa3BUTUSL APYTUX eCTeCTBEHHBIX
HayK, TEXHUKHU 1 TEXHOJIOTHH.

JocTkeHne 3THX Lesiell obecrieurBaeTCsl pelieHreM C/IeAYIOIMX 3aJau B Iporjecce
M3yueHus Kypca U3MKUA Ha YPOBHe CpeZiHero obiriero obpa3oBaHuUs:

[TprobpereHue cuctembl 3HaHUM 00 0OIMX (HU3WUECKUX 3aKOHOMEDHOCTSIX, 3aKOHaX,
TEOpUsiX, BK/IIOYash MeXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, 3/1IeEKTPOJMUHAMHKY, KBAHTOBYIO (DU3UKY
Y 3/1eMeHTbI acTPOhU3NKY;

dopmMupoBaHWe yYMeHWUN TIPUMEHSTh TeOpeTHUecKhe 3HaHUSl [yl  OOBSICHEHWS
(GU3MUeCKUX sIBJIEHUH B TIPUPOZie W /ISl TIPUHSATHS MPAKTHUECKWX pelleHuH B TOBCeAHEBHOMN
YKU3HUY;

OcBoeHue criocobOB pelieHHsT Pa3/TUUHBIX 337au C $BHO 3aJaHHOW (hU3MUecKoin
MO/Ie/IbIO, 3ajjau, TMOopa3yMeBaloIMX CAMOCTOsITeJIbHOe co3/laHue (U3NUecKo MoJeny,
COOTBETCTBYIOLIeN yC/IOBUSIM 3a/laul;

[Tonnmanue (U3MUECKMX OCHOB U TIPUHLIMIOB JIeHCTBUSI TeXHWYECKUX YCTPOMCTB M
TEXHOJIOTUYeCKUX TIPOL[ECCOB, UX BIMSHUS HA OKPY KAOLIYIO CPey;

OBslajileHle MeTOJAMH CaMOCTOSITeJTbHOTO TUIAHUPOBAHUS W TIPOBeJeHUs] (PU3MUeCcKHX

SKCIIEDUMEHTOB, dHd/IM3a W HWHTEPIIpeTalquKn I/IH(bOpMaL[I/II/I, oripegejieHUsd OOCTOBEPHOCTHU



TOJTyYeHHOT0 pe3y/IbTara;

Co3paHre yClIOBUM [1Ji1 pa3BUTHS YMEHUMN TIPOEKTHO-UCC/Ie[0BaTebCKOM, TBOPUYECKOU
JlesITeIbHOCTH.

OO011jee YMCI0 YacoB, PeKOMEH/JOBAHHBIX [/ u3yueHus pusnku - 136 vacos: B 10 Knacce
- 68 yacoB (2 yaca B HeJien0), B 11 kacce - 68 uacoB (2 uaca B Hefle/t0).

[pepnaraeMeiii B mporpamMme 1o (u3vke repeueHb J1aOOPaTOPHBIX M TIPAKTUUYECKHX
paboT sIBJIsieTCs peKOMeJOBaHHBIM, YUUTe/Ib iejiaeT BLIOOD MpoBe/ieHust 1TabopaTOpHbIX paboT u
OTIBITOB C YUETOM MHJUBH/Ya/TbHBIX 0COOEHHOCTEH 00yJarorXCsl.

JIrobast paboyast mporpaMMa [[0/DKHA TOTHOCTBIO BK/TFOUATh B CeOst cofiepykaHue JJaHHOH
TIpPOrpaMMBI 110 (pU3HKe.

Cojepxanue o0yuenus B 10 Kiacce.

Paspmen 1. ®usnka u MeTO/ibl HAYYHOTO MO3HAHUS.

Pusuka - Hayka 0 mpupoze. HayuHble MeTOAbl NO3HAHUA OKpy»Karollero mupa. Posb
JKCTiepuMeHTa U TeOpUU B TIpoLiecce MO3HaHUS NPUPO/bl. DKCIIEPUMEHT B U3MKe.

MogenvpoBanue (U3nMyeCcKux siBJieHUM U npolieccoB. HayuHble runorespl. ®usnueckre
3aKOHBI U TeOpru. ' paHuLIbI MPUMEHUMOCTH (H3UUeCKHX 3aKOHOB. [IpUHLIUIT COOTBETCTBUSI.

Pomb 1 Mecto ¢u3Mku B (POPMHpPOBAHMM COBpEMEHHOW HAay4yHOW KapTHMHbI MUpa, B
NIPaKTUYeCKOH eTe/TbHOCTH JTI0/IeN.

emoHcTpaLuu.

Amnasoroblie 1 1[U(POBbIe U3MepUTe/TbHbIe PUOOPHI, KOMITbIOTEPHbIE JaTUHKH.

Paspen 2. MexaHuka.

Tema 1. KunemaTuka

Mexannueckoe [BrKeHHe. OTHOCUTE/NIBHOCTb MeXaHW4eckKoro [BikeHusi. Cucrema
otcuérta. TpaekTopus.

[Tepemenienue, CKOpPOCTb (CpefHsii CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpeHHe
MaTepyaJbHOW TOYKH, UX MPOEKLUU Ha OCH CHUCTeMbl KoopAuHaT. Cro)keHUe nepeMelleHnid U
CJI0KeHHe CKOPOCTeM.

PaBHOMepHOe ¥ paBHOYCKOpeHHOe MpsIMOJIMHeliHoe ABWKeHue. ['paduiku 3aBUCUMOCTH
KOOD/ZIMHAT, CKOPOCTH, YCKOPEeHUsI, MyTH U NlepeMelljeH!s1 MaTepUaJbHOM TOUKU OT BPEMEHH.

CBobogHOe miafieHne. Y cKopeHre CBOOOHOTO Ma/ieHusl.

KpuBosmHeliHoe fABWXKeHHe. [IB>kKeHMe MaTepuaJibHOM TOUKM TI0 OKPY)XXKHOCTU C
TIOCTOSIHHOW 10 MOJYJ/IF0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHeWHasi CKOpocTb. [lepuog u
yacrora obparreHusi. [leHTpocTpeMUTeIbHOE YCKOPEHHeE.

TexHWueckre YCTpPOMCTBA U IIPaKTHUUeCKOe TIpUMEeHeHHWe: CIUJOMeTp, [ABWKeHHe

CHapA40B, LielTHbIe 1 peMéHHBIe rnepegayu.



JeMoHcTparmu.

Mogenb crucTeMbl OTCUETa, WUTFOCTPaLUsl KWHEMaTUUeCKUX XapaKTePUCTHK [IBHKEHUS.

[Tpeobpa3oBaHue JBMXEHHUH C UCTIOb30BaHKEM MPOCThIX MeXaHHW3MOB.

[TapgeHuve Ten B BO3ZjyXe U B pPa3pe>XeHHOM ITPOCTPaHCTBe.

HabnroieHue BM>XeHuUs Tesa, OPOIIIEHHOTO 071 YI/IOM K TOPU30HTY Y TOPHU30HTA/IBHO.

M3mepeHure ycKopeHUsi CBOOOJHOTO Ta/IeHusI.

HanpaBnieHue cKOpoCTH NPU JBKEHUU 10 OKPY>KHOCTH.

YyeHUUeCKUH 3KCTIePUMEHT, JTabopaToOpHbIe pabOTHI

N3yueHrie HepaBHOMEPHOTO [IBU)KEHUS C LieJIbIO OTpe/ie/IeHrs MTHOBEHHOW CKOPOCTH.

WccnesoBanve  COOTHOLIEHWSI  MeXAy — NYTSMH, TPOWJEHHbIMU  TeJOM  3a
rocJiefiloBaTesibHble paBHbIE IPOMEXKYTKH BPEMEHHU ITPU PaBHOYCKOPEHHOM /IBUYKEHUH

C Haya/IbHOW CKOPOCThIO, PABHOM HY/JTIO.

N3yueHue ABV)KeHUS 11apUKa B BA3KOW XKUIKOCTH.

W3yueHue qBIKeHUs Tesa, OPOILIEHHOT0 TOPHU30HTA/TBHO.

Tema 2. [JuHaMHKa.

[Mpuniun otHocuTenbHOCTU [anmumesi. IlepBeiii 3akoH HbroTOHa. VHepijuanbHbie
CHUCTeMbI OTCUETa.

Macca Tena. Cwuna. IlpuHuun cynepno3unuu cuna. Bropol 3akoH HeroToHa asst
MaTepuaabHOW TOUKU. TpeTuii 3akoH HbroTOHA /1711 MaTepyabHbIX TOYEK.

3aKoH BceMUpHOro taroteHus. Cuia TsbkecTu. IlepBasi KocMrUueckast CKOPOCTb.

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

Tpenne. Bugpl TpeHus (IOKosi, CKO/bXeHUs, KaueHus1). Cua TpeHusi. Cyxoe TpeHue.
Cuna TpeHUs CKOJIb)KeHUS U cua TpeHus 1okosi. KosgduiyenT tpenus. Crna conpoTUB/IeHUS
TIpU IBWJKEHUM TeJla B JKUJKOCTH WUJ/IU rase.

[MTocTymnaTe/ibHOE U BpalllaTe/IbHOE JABM)KEHHE aOCOTIOTHO TBEP/OTO Teia.

MoMeHT cuIbl OTHOCHUTENBHO OCH BpalleHus. [lnedo cumbl. YCI0BUSI paBHOBECHS
TBEpOro Tesa.

TexHuueckre YCTPOWCTBA M TMpPaKTUUYECKOe TpUMeHeHUe: TOJALUIUITHUKY, [BWKeHue
VICKYCCTBEHHBIX CITyTHUKOB.

JeMoHCTparmm.

fIBneHvie UHEPLIMK.

CpaBHeHHe MacC B3aUMOZeUCTBYIOLUX Tel.

Bropou 3akoH HeroToHa.

W3mepenue cuil.

CJ10)KeHue CHuJl.



3aBUCHMOCTb CUJIbI YIIPYTOCTH OT JehopMarLivu.

HesecomocTs. Bec Tena npu yCKOpeHHOM TMOAbEMeE U MaJeHUN.

CpaBHeHUe CUJI TPeHUs TIOKOsI, KaUeHUs] U CKOJIbKeHUs.

Y cioBus paBHOBeCUST TBEPAOTO Tesia. Buibl paBHOBeCHS.

YueHHUeCKUH IKCIIEPUMEHT, JabopaTopHbIe pPabOThI

N3yueHue qBrkeHUst OpycKa 1o HAKJIOHHOM TJIOCKOCTH.

WccnepoBanue 3aBUCUMOCTH CUJ YIIPYTOCTH, BO3HUKAKOIUX B IPYXWHE U PE3WHOBOM
obpasiie, oT ux Aedopmarium.

WccnepnoBanue yCcioBu paBHOBECHSI TBEPZOTO TeJla, MUMEIOLLero 0Ch BpaljeHusl.

Tema 3. 3aKOHBI COXpaHeHUsI B MeXaHUKe.

Vmnyibc MaTepranbHOM TOUKH (Tesa), CUCTeMbl MaTepyaibHbIX TOUeK. VIMITy/IbC CH/bI U
V3MeHeHHe UMITyJibCa Tejla. 3aKOH COXPaHeHUs UMITyJibca. PeakTMBHOe /IBIKeHHe.

Pab6oTa cubl. MOIITHOCTD CHJTBI.

KuHeTnueckasi 3Heprusi MaTepuasbHOW TOUKU. TeopeMa 00 M3MeHEHWH KHMHETHUYeCKOM
SHEepruu.

[MoteHuuanbHasi SHeprus. lloTeHuuanbHasg SHeprusi ynpyro JehOpMHPOBaHHOM
NIpY>KuHbL. [ToTeHIMabHasT SHEPTUs Tejla BOM3K MOBEPXHOCTH 3eMITH.

[MoTeHIMabHbIE W HEMOTeHIManbHble CUIbl. CBsi3b pabOThI HEMOTEHL[MATBHBIX CHJI C
V3MeHeHreM MeXaHW4YeCKOW SHePruM CUCTeMbI Te/l. 3aKOH COXpaHeHUs] MeXaHU4eCKOW SHepruM.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuyecKre yCTPOWCTBA Y MPaKTUUeCKOe NMpUMeHeHHe: BOJOMET, KOMép, MPY>KUHHBIN
MMCTOJIeT, JBUKeHHe pakerT.

emoHcTpaLuu.

3aKOH COXpaHeHUs! UMITYJIbCa.

PeakTuBHOe JiBU)XeHMe.

[epexo[ MoTeHIMATLHON SHEPTUH B KUHETUYECKYH0 U 00paTHO.

YueHuueckuit KCriepuMeHT, 1abopaTopHbie paboThl

V3yuenre abCOIOTHO HEYMpYroro yzapa C TOMOIIBIO /BYX OJWUHAKOBBIX HHUTSIHBIX
MasiTHUKOB.

WccnenoBanue cBsi3W pabOThl CU/IBI C M3MEHEHHEM MeXaHW4YeCKOW JHeprud Teja Ha
TipuMepe pacTsKeHUsl pe3MHOBOI0 JKI'yTa.

Pa3pen 3. MonekynsipHasi pu3vka U TepMOJMHaMHKa.

Tema 1. OCHOBBI MOJIEKY/IIPHO-KMHETUYECKOU TeOPUH.

OCHOBHbIE  TIOJIOKEHUSI MOJIEKY/ISIPHO-KUHETUUECKOM TEOPpUM M MX  OIBITHOE

obocHoBaHre. bpoyHoBckoe aBwkeHue. uddys3us. Xapakrep ABWKEHUS U B3aUMOJEUCTBUS



YaCcTHI] BelecTBa. Mozies CTPOEHHSI Ta30B, KUAKOCTEN U TBEPBIX Te/l U 00bsSCHEHWe CBONCTB
BellleCTBAa Ha OCHOBe 3TUX MoJeneld. Macca u pa3mepel Mosekysa. KonuuecTBo BemjecTsa.
[TocrosinHast ABorazpo.

TeruioBoe paBHOBecuHe. TemniepaTypa U e€ usmepenue. I11kana Temreparyp Llenbcus.

Mopens npeansHOro rasza. OCHOBHOe ypaBHeHHE MOJIEKYJ/ISIPHO-KMHETUYEeCKOM Teopuur
uziealbHOTO Tra3a. AOCO/MIOTHasi Temrepatypa Kak Mepa CpefiHell KHHEeTHUeCKOW JHepruu
TeIJIOBOTO [JBWKeHUss uyactvl rasa. [llkama temneparyp KesnbBuHa. ['a30Bble 3aKOHBI.
YpaBHeHue MeHjieneeBa-Knaneiipona. 3akoH [lanbToHa. K3oripoiiecckl B HzeasbHOM Tasze C
TIOCTOSIHHBIM KOJIMUeCTBOM BelllecTBa. I'padmyeckoe rpe/icTaB/eHre W30IPOLIECCOB: U30TepMa,
n30x0pa, u3obapa.

TexHUUecKre yCTPOMCTBa U MpaKTUUeCcKoe NpuMeHeHre: TepMoMeTp, 6apomeTp.

HemoHCTparyu.

OnbIThl, JOKa3blBaloOIlMe JUCKPETHOe CTpOeHWe BellecTBa, (oTorpaguu MOeKy/
OpraHUYecKUX COeJMHeHNH.

OnbITeI 110 AUhPY3UN KUAKOCTEH U ra3os.

Mogens 6pOyHOBCKOTO JBM>KEHUSI.

Mogess oneita IlITepHa.

OnbIThI, JOKa3bIBaloIIMe CylLl[eCTBOBAaHUE MEXMOJIEKY/ISIPHOTO B3aMO/IeHCTBYSI.

Mopesb, UUTFOCTPUPYIOLLAsi IPUPOAY [laBJ/IeHHUs ra3a Ha CTeHKU COCYy/a.

OnbIThI, WTFOCTPUPYIOLME YPaBHEHUe COCTOSIHUSL M/ealbHOr0 ras3a, U30npoLecChl.

YueHUUeCKU# IKCIIEPUMEHT, TabopaTopHbIe pPabOThI

OrpefesieHie MacChl BO37lyXa B K/IaCCHOM KOMHaTe Ha OCHOBe W3MepeHHi 00béma
KOMHATBhI, /1aB/IeHUs1 U TeMIlepaTypbl BO3/lyXa B Hel.

VccnenoBanue 3aBUCUMOCTU MeXX/y llapaMeTpaMy COCTOSIHUSI pa3pe)KeHHOr o rasa.

Tema 2. OCHOBBI TePMOJAUHAMUKHU.

TepmoauHamuueckast cuctemMa. BHyTpeHHsIE 5Heprusi TepMOJMHaMUYeCKOW CUCTeMbl U
crioco6bl eé u3meHeHusi. KonmuuectBo TernioTsl U paboTa. BHyTpeHHsisi SHeprusi 0JHOATOMHOTO
y/ieasbHOro ras3a. Buzipl Terionepeaun: TerIONpoBOJHOCTb, KOHBEKLIUS,

W3/1yuyeHue. Y ie/bHas TelJIOEMKOCTh BeljecTBa. KommuecTBo TeryioTel Npu
Teriornepesaye.

[MousiTne 06 azmuabatHoM Tiporiecce. [lepBbIii 3aKOH TepMOAMHAMHUKHW. [IpuMeHeHue
TIepBOTO 3aKOHA TEPMOJMHAMUKH K u3orpoljeccaM. I'padrueckast iHTepripeTariysi paboThI rasa.

Bropotii 3akoH TepMoiHaMUKK. HeoOpaTHMOCTE MPOI1[eCCOB B TIPUPO/IE.

TerioBble MalMHbL. [IpUHIUITBL AeHCTBUS TETJIOBBIX MalvH. [IpeoOpa3oBaHust SHEPTUU

B TerIoBbiX MailiMHax. KoadduiueHT nosie3Horo AeicTBuys TerioBor mMaliunHbl. Lluka KapHo u



ero Ko3(UIMEHT MOJIe3HOTO JeNCTBUSA. DKOJIOTHUeCKHe MMPOOIeMbI TeIJI0O3HEPTeTHKH.

TexHWueckre yCTPOMCTBA W TpakTUUeCKOe IpUMeHeHUe: J[BUrare/sb BHYTPEHHEro
cropaHusi, ObITOBOM XOJOAWIBHUK, KOHAULIMOHED.

HemoHCTparuu.

Vi3MeHeHVe BHYTpeHHeM 3HEepPrud Tejla TP COBEPIIeHWH pabOThI: BBUIET MPOOKU U3
OyTBUTIKM TIO[, JeliCTBHEM C)XKAaTOrO BO3/lyXa, HarpeBaHWe 3(duvpa B JaTyHHOW TpyOKe MyTém
TpeHUs (BUJE0/|eMOHCTpALUS).

V3MeHeHre BHYTpeHHeU 3Hepruu (TeMriepaTypbl) Tejia Mpu Terionepesaue.

OmbIT 110 aziabaTHOMY pacCIIMPeHHI0 BO3/yXa (OTBIT C BO3ZYIIHBIM OTHUBOM).

Mopenu mapoBoii TypOHHBI, IBUTATe ISl BHYyTPEHHEr0 CrOpaHusl, pEAKTUBHOTO JIBUTATeJIsl.

YueHuueckuit KCriepuMeHT, 1abopaTopHbie paboThl

V3mepeHue y/ie/IbHOM TerI08MKOCTH.

Tema 3. ArperaTHble COCTOSAHUA BelljeCcTBa. Pa3oBble Nepexo/bl.

[Tapoobpa3zoBanre W KoHAeHcauusi. VcrmapeHwe w  kurieHue. AOCOMIOTHas W
OTHOCHTe/IbHasl BJIA)KHOCTb BO3/yxa. HachlileHHbIN nap. YenbHas Teriota rnapoobpa3oBaHusi.
3aBUCHUMOCTb TeMIIepaTypbl KUIIEHHUs OT /laB/IeHMUs.

Teéppoe Teno. Kpucraiimueckne W amopgHble Tena. AHM30TPOIMS CBOMCTB
KpucTannoB. JKuzakue kpucrtamisl. CoBpeMeHHble MaTepuasbl. [1naBieHue ¥ KpucTaaausaLusl.
Y nenbHas Teriora ryiaBieHusi. Cyoumaniysi.

YpaBHeHue TeTuIoBOro HamaHca.

TexHuyeckre yCTPOWCTBA M MpPaKTHYeCKOe TPUMEHEeHHe: TMIPOMeTp U TICUXPOMEeTp,
KaJIOpUMeTpP, TeXHOJOTMM TI0JIyYeHHsI COBpPEMEHHbIX MaTepuasoB, B TOM  4YUC/e
HaHOMaTepHuasoB, U HAHOTEXHOJIOTHH.

HemoHCTparmu.

CBoOlCTBa HaCBIL|EHHBIX MTApPOB.

Kurenvie npy NOHWKeHHOM [|aB/IeHUH.

Crioco6bl M3MepeHUsT BlIayKHOCTH.

HabnroeHre HarpeBaHUs 1 TUIaB/IeHMs] KPUCTa/IJTMUECKOTO BelrlecTBa. [JJeMoHCTparys
KPHUCTAJIIOB.

YueHUYeCKUH IKCTIepUMeHT, labopaTopHble paboThl MI3MepeHre OTHOCHUTETBHOM
BJI&YKHOCTH BO3/yXa.

Paspen 4. DnekTpoauHamMuKa.

Tema 1. DnekTpocraTuka.

OneKTpu3alusi Tejl. OJIeKTpUYeCKUd 3apsza. [JlBa BHJa 3/IeKTPUUECKUX 3apsi/iOB.

[TpoBOAHUKY, AU3/IEKTPUKU U MOTYTIPOBOAHUKH. 3aKOH COXPAHEHUsI 3/IeKTPUUeCKOro 3apsijia.



Bsaumogencreue 3apsgoB. 3akoH KynoHa. ToueuHbIM  3/1eKTpUYeCKUH  3apsif,.
OnekTpuyeckoe Tiosie. HanpsbkEHHOCTb 3/1eKTpUuYecKoro mnosisa. [IpuHUMI — CyreprnosvuLyu
371eKTpUYeCcKux noJjiei. JIMHUU HanpsKEHHOCTH 3JIEKTPUUeCKOro MOJIsl.

Pabora cu  37€KTpPOCTaTUUeCKOTOo Tiosisg. IloTeHijdan. Pa3sHOCTb TOTEHI[HAJIOB.
[TpoBOAHMKY M IU3/IEKTPHKH B 3JIEKTPOCTaTUUYECKOM ToJie. Jlns/ieKTprueckasi IpOHUL[aeMOCTb.

OnekTpoémMKocTh. KoHJeHcaTop. D/eKTPOEMKOCTh TJIOCKOTO0 KOHZEHCcaTopa. JHeprusi
3apsKeHHOT0 KOH/IeHCaTopa.

TexHUuecKre YCTPOMCTBAa W TpaKTHYeCKoe TMpPUMeHEeHHue: 3/1eKTPOCKOI, 3/1eKTPOMETP,
3JIEKTPOCTaTUUeCKasl 3allluTa, 3a3eMJIeHHe 37IeKTPOIPUOOpPOB, KOH/IEHCATOP, KOMMPOBAILHBIN
anmnapar, CTPYWHBIN PUHTEP.

emoHcTpaLuu.

Y CTpPONCTBO Y TIPUHIIUIT IEMCTBUS 37IeKTPOMeTpa.

B3auMogeiicTBre Ha31eKTPU30BaHHBIX TeJl.

O/IeKTprUYeCcKoe MoJie 3apsUKeHHBIX TeJl.

[TpoBO/IHUKY B 3/1eKTPOCTAaTHUYECKOM TIOJIE.

DJIEKTPOCTaTAUeCKast 3alljuTa.

[IV31eKTPUKHU B 371€EKTPOCTAaTUUECKOM I10J1€.

3aBUCUMOCTB 3/IEKTPOEMKOCTH TJIOCKOTO KOHZ|eHCAaTOpa OT MJIOIIa/IU TJIaCTHH,
PacCTOSIHUSI MeXXAY HUMU U JU3/1IeKTPUUeCKOU MPOHUL[aeMOCTH.

OHeprus 3apsHKeHHOr0 KOHZIeHCcaTopa.

YueHWUeCKU 3KCTIIEPUMEHT, JjabopaTtopHbie paboThl l3mMepeHWe 3/€KTPOEMKOCTH
KOH/leHcaTopa.

Tema 2. TToCTOSIHHBIM 3/IeKTPUUECKUM TOK. TOKH B pa3/MuHbIX Cpejlax. DIeKTpuuyecKui
TOK. Y(CJIOBUS CyILIeCTBOBaHUS 3JIeKTpUYeCKOoro Toka. lMcrouyHuku Toka. Cua TOKa.
[TocTOsIHHBIN TOK.

Hanpspkenuve. 3akoH Oma Jij1s1 yuacTKa Lieru.

OneKkTprUyecKoe COTIPOTHBJIEHUE. Y penvHoe COTIPOTHBJ/IEHUE Bell|eCTBa.
[TocnenoBarenbHOe, Napasie/ibHOE, CMeLIaHHOe COeZJMHEHNE TIPOBOJHUKOB.

Pabora anekTpuyeckoro Toka. 3akoH /xoyns-JIeHua. MoIIHOCTb 3/1eKTPUYECKOT0 TOKa.

ONeKTPOJBWXKYLL[asi CUjla U BHYTPEHHee COIMpPOTHB/IEHWEe UCTOYHMKA TOKa. 3akoH Oma
JI71s TIOJTHOM (3aMKHYTO#) 3/1eKTpruuecKol 1jernu. KopoTkoe 3amMbIKaHue.

O/IeKTPOHHAsI TPOBOJUMOCTb TBEPABIX MeTa/UIOB. 3aBUCUMOCTb COMNPOTUBJIEHUS
MeTa//IOB OT TemrepaTypbl. CBePXIIPOBOAUMOCTb.

OIeKTPUYEeCKU TOK B BaKyyMme. CBOMCTBA 37IEKTPOHHBIX MTYUYKOB.

HOJ'I}/TIPOBOAHI/IKI/I. CoOcTBeHHass U MMpUMeCHasd TIIpOBOAMMOCTL I10JIYIIPOBOAHHUKOB.



CaoticTBa p-n-riepexoza. [TomynpoBoiHUKOBEIE TIPHOOPBHI.

OneKTpUuecKuil TOK B pacTBOpax M pacilaBaxX 3J/IeKTPOJIMTOB. OJEeKTPOIUTHYeCKast
JuccoMaLusi. DyIeKTPOn3.

OnekTpyuueckudi TOK B rasax. CamocTosiTeNlbHbIM W HeCaMOCTOSITeNbHBIM pa3ps.
Monnus. [1nasma.

TexHuueckrde yCTpOWCTBA W TMpaKTUUeCKoe TIpMMeHeHHe: aMIlepMeTp, BOJbTMET,
peocTtat, HWCTOYHMKU TOKa, 3JeKTpOHarpeBaTe/bHbie TPUOOPHI, 3/€KTPOOCBETHUTE/IbHbIe
npubOpbl, TEPMOMETP COMPOTHUB/IEHUS], BaKyyMHBIM AHUOJ, TEPMHUCTOPbI U (OTOPE3UCTOPBI,
TIOJTyTIPOBO/IHUKOBBIN /IN0/], Fa/IbBaHUKaA.

JeMoHCTparmu.

Vi3mepeHue CU/bI TOKA U HaTPsDKEeHUsI.

3aBUCMMOCTb CONPOTUBJIEHUS LIMIWHAPUYECKUX T[POBOJAHUKOB OT [JIMHBL, IUIOLIAAU
TIOTIePEeYHOr 0 CeueHusl U MaTepuarnia.

CMelliaHHOe coe/IiHeHHUe TTPOBO/JHUKOB.

[IpsiMoe m3MepeHUe 3/1eKTPOABYIKYILLeN Cuibl. KOpoTKoe 3aMblkaHHe rajbBaHUUeCKOTO
3/1eMeHTa U OLjeHKa BHYTPeHHero CONPOTUBJIEHUS.

3aBMCUMOCTb COTIPOTUBI/IEHHSI METaslJIOB OT TeMriepaTyphbl.

[IpoBOAYMOCTS 3/IEKTPOJIUTOB.

VickpoBoii pa3psij ¥ IPOBOJUMOCTh BO3/yXa.

OZIHOCTOPOHHSIS1 IPOBOAUMOCTb JUO/A.

YueHUUeCKU# IKCIIEPUMEHT, TabopaTopHbIe pPabOThI

M3yueHue cMellIaHHOTO COeIMHEHUsI Pe3UCTOPOB.

Vi3MepeHue 3/1IeKTPOABWIKYLEM CW/IbI MCTOUHMKA TOKa W €ro BHYTPeHHero
COIIPOTUBJIEHMUS.

HabmrogeHue 31eKTposm3a.

MesxripejMeTHBIe CBSI3U.

W3yuenne Kypca ¢usuku 6a3oBoro ypoBHs B 10 Kracce OCYIIECTB/SIETCS C YYETOM
COZlepKaTelbHBIX MEXXIIPeJAMEeTHbIX CBs3ed C KypcaMd MaTeMaTHKH, OWOojorvu, XUMUH,
reorpauu U TeXHOIOTUH.

MesripejMeTHbIe TIOHSTHSL, CBSI3aHHble C H3yueHHWeM MeTO/0B HAyyHOIro I103HaHMS:
siBJieHWe, HayyHbIM (akt, ruroresa, ¢u3nWyecKas BelMUMHA, 3aKOH, Teopusi, HabsojeHuUe,
5KCIepUMeHT, MO/Zle/IMpOBaHre, MO/le/lb, U3MepeHHe.

MaremarHKa: peliieHHe CUCTeMbl YPaBHeHUH, JTMHeHast GyHKLus, Tapabosia, Thnepboria,
uX rpadvKy U CBOMCTBa, TPUTOHOMeTpHUYecKre (QyHKIMU: CUHYC, KOCUHYC, TaHT€HC, KOTaHT€eHC,

OCHOBHO€ TPUIOHOMETPHUYECKOE TOXXAEeCTBO, BEKTODBI WM HUX TIPOEKLIMM Ha OCH KOOpAWHAT,



CJI0)KeHHe BEKTOPOB.

Buosorusi: MexaHnuyeckoe /IBW)KeHHe B )KUBOU ripupoje, anddysusi, ocmoc,

Teryio0OMeH >KMBBIX OpraHW3MOB (BUJBI TeIliorepe/iaud, TeIIOBOe pPaBHOBeCHe),
3/1eKTpUYeCKUe SIBIeHHs B XKUBOW MIPUPO/Ie.

XVMUS: JUCKPETHOE CTPOeHHe BellleCTBa, CTPOeHHEe aTOMOB U MOJIEKYJI, MOJIb BeLeCTBa,
MOJISIpHasi Macca, TeruloBble CBOMCTBA TBEDABIX TeJs, >XUAKOCTeHM M ra3oB, 3JIeKTpUYecKHue
CBOMCTBA MeTaJlJIOB, 3/IeKTPOIUTAYECKAs! AUCCOLMALIMS, FallbBaHUKa.

[eorpadusi: BIa)KHOCTh BO3/[yXa, BeTPhI, 6apoMeTp, TeEpMOMETD.

TexHosorus: mpeobpa3oBaHue ABWKEHUM C UCTIO/Ib30BAHUEM MEXaHWU3MOB, YUET TPEHHUS
B TeXHUKe, IMOJILIMIHUKY, UCIOb30BaHUe 3aKOHAa COXpaHeHWs HMMITy/bCa B TeXHUKe (pakeTa,
BOJIOMET U [Ipyrue), JBUraTe/ib BHYTDPEHHErO CropaHusi, mapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAULIMOHEp, TEXHOIOTUH MOJyYeHUs] COBPEMEHHBIX MaTeprasoB, B TOM YKC/ie
HaHOMaTepuaJoB, W  HAHOTEXHOJIOTHMH,  3/IEKTPOCTaTUYeCcKass  3aluTa,  3a3eM/ieHue
3/IeKTPOTIPUOOPOB, KCEPOKC, CTPYHMHBIA TIPUHTEp, 3/eKTpOHarpeBaTe/ibHble — TPUOOPHI,
3J1eKTPOOCBETUTE/IbHBIE PUOOPHI, TaTbBAaHUKA.

Copep:xanue o0yuenus B 11 kiiacce.

O/IeKTpOAUHAMUKA.

MarsuTHoe 11071e. D/71eKTpOMarHuTHast UHYKLUS.

[TocTosiHHBIEe MarHUTHI. B3avMo/elicTBYe MOCTOSTHHBIX MarHUTOB. MarHuTHOe

rosie. BekTop MarHuWTHOW WHAYKUMM. [IpUHIMO Cyneprno3vlydyd MarHUTHBIX TOJIel.
JIVHMM MarHUTHOM WHAYKUMW. KapTWHa /JMHUM MarHUTHOM WHAYKLWW TOJS1 MOCTOSIHHBIX
MarHuTOB.

MarHuTHOe T10/ie TPOBOJHUKA C TOKOM. KapTHWHa JMHUM UHAYKLIMM MarHATHOTO TIOJIS
JJIMHHOTO TMPSIMOrO TNMPOBOJHKKA U 3aMKHYTOTO KOJIBLIEBOTO MPOBO/-HUKA, KaTyLIKU C TOKOM.
OmneiT OpcTesa. BzaumopencTBre MPOBOJHUKOB C TOKOM.

Cusa Amriepa, eé MOAy/Ib U HarlpaB/ieHue.

Cuna JlopeHua, eé MoAynb W HarpaBieHue. [IBI)KeHVe 3apsDKeHHOM YacTULbl B
OJTHOPO/IHOM MarHUTHOM T1oJie. PaboTa cusibl JIopeHria.

SIBneHue 5/1eKTPOMarHUTHOM WHAYKUMHU. [IOTOK BeKTOpa MarHUTHOM WHAYKLIWH.
ONeKTpOABWXYILlast CK/a UHAYKLMU. 3aKOH 3/1IeKTpPOMarHuTHOU nHAyKuun dapazes.

BuxpeBoe snekTpuyeckoe Iiosie. ODJIeKTPOJBUWXKYILAs CWla WHAYKLMWA B IIPOBOJHUKE,
JBIDKYIL|EMCS TIOCTYIaTe/IbHO B OJJHOPOJHOM MarHUTHOM I10J1e.

IIpaBusio JleHua.

VHAyKTUBHOCTG. SIB/IeHHe CaMOUHAYKLIMU. DJIeKTPOABIKYILLIAas CU/la CAMOMHAYKLUU.

SHepFI/IH MAI'HHUTHOT'O 10/ KATYIIKH C TOKOM.



OJIeKTPOMAarHUTHOe TIoJIe.

TexHWuecKkre YyCTPOMCTBA W TpaKkTUUeCKoe IpUMeHeHHe: TOCTOSIHHbIe MarHUTBI,
3/1eKTPOMAarHuThl, 3/IeKTPO/IBUraTe b, YCKOPUTE/IN 3/1eMeHTapHbIX YaCTHULl, UHAYKLMOHHAS [1eUb.

HemoHCTparuu.

OmeIT Opcresa.

OTK/I0HeHUe 3/IeKTPOHHOTO MMyYKa MarHWTHBIM T10JIEM.

JIMHUM UHAYKIMU MarHUTHOT'O TIO0JIS.

B3aumogeiicTBue [ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[HeiictBue crnbl JIopeHLla Ha MOHBI 37IEKTPOJIUTA.

fIBneHye 3/1eKTPOMAarHUTHOW MHZAYKLIUU.

ITpaBuno JleHia.

3aBUCUMOCTb 3JIEKTPOABWKYILLEH CUMbl UHAYKLMA OT CKOPOCTH U3MEHEHUsS] MarHUTHOIO
MOTOKa.

fIBneHvie caMOMHIYKLUHU.

YyeHUUeCKUl 3KCTIEPUMEHT, JlabopaTopHbIe pabOThI.

V3yueHrie MarHUTHOTO MOJISI KaTYLIKU C TOKOM.

VccnenoBanue [ercTBUSI HOCTOSITHHOIO MarHWTa Ha paMKy C TOKOM.

VccnenoBanue siBieHUs 3/1eKTPOMarHUTHOM MHAYKLIMH.

. KosiebaHusi 1 BO/THBL.

. MexaHWUeCKHe 1 3/IeKTPOMarHUTHbIe KOieOaHusI.

KonebatenbHasi cucrema. CBoOOfgHBIe MexaHWYeckKue KoseOaHusi. ['apMoHMYecKue
Kosnebanusi. Ilepuoj, uactoTa, amrudtyjga W ¢as3a KosebaHuil. I[Ipy)KUHHBIM MasiTHUK.
MaTemaThueCcKiii MassTHUK. YpaBHeHHWe TapMOHHWYeCKHX KosieOaHwM. IIpeBpaiiieHre >HepPruu
TIpY TADMOHUUECKUX KOIeOaHHUsIX.

KonebatenbHelii KoHTYp. CBOOOZHBIE 3/IEKTPOMAarHUTHbIE KOyiebaHUS B WA TbHOM
KosiebaTeslbHOM KOHType. AHA/OTUsi MeXJy MeXaHWYeCKUMHA W 371eKTPOMarHUTHbIMU
KosiebanusiMu. @opmysia ToMcoHa. 3aKOH COXpaHeHHsl SHEPrUM B HZeaqbHOM KosebaTebHOM
KOHTYpe.

I[pescTaBiieHye 0 3aTyXaroIuX KomebaHUsX. BeIHYK/IeHHbIe MeXaHUuecKre KomebaHusl.
Pe3oHaHC. BbiHYX/IeHHbIe 3/1eKTPOMarHUTHbIe KoeOaHusl.

[TepemeHHbIM TOK. CHHYCOWJaNbHBIN MlepeMeHHbId TOK. MOIIIHOCTh TlepeMeHHOro TOKa.
AMIIMTYIHOE U JeMCTBYOLee 3HaUeHHe CHJ/Tbl TOKA W HarpsDKeHUSI.

Tpanchopmarop. [TpousBoacTBO, Tepejsaua U TOTpebeHHe 3MeKTPUYECKOW IHEPIHU.

DKO0JIOTUUeCKUe PUCKHM TIpU TIPOU3BOACTBE SJIEKTPOS3HEPIUH. Kyanypa HCI10/1b30BAHHUA



3/IeKTPO3HEPTYH B TIOBCEITHEBHOM >KM3HU.

TexHuueckrde yCTpOWCTBA W TpaKTHUeCKOoe TIpUMeHeHHe: S/eKTPUUYeCKUd 3BOHOK,
reHepaTop repeMeHHOr0 TOKa, JTMHUU 3/IeKTporiepe/jau.

HemoHCTparuu.

WccnenoBanue rapaMeTpoB KoJsiebaTeTbHOM CUCTEeMBI (TIPY>KUHHBIN

WM MaTeMaTUYeCKU MasiTHUK).

HabnroieHue 3aTyxaroimx KoaebaHui.

WccnenoBaHrie CBOMCTB BBIHYKIEHHBIX KOJeOaHMIA.

Hab6mrogeHue pe3oHaHca.

CB0oOO/HbIE 3/IeKTPOMarHUTHbIE KOjle0aHusl.

OcuyniorpaMMbl — (3aBUCUMOCTH  CWJIBI  TOKA W HAlpsDKeHUsI OT BpeMeHH) [ijis
3JIeKTPOMarHUTHBIX KOyieOaHUH.

Pe3oHaHC mipu mocsiejoBaTe/IbHOM COeJUHEHUU Pe3UCTOpa, KATYIIKU WHAYKTUBHOCTU U
KOH/leHcaTopa.

Mogesnb IMHUM 3/1eKTpoTiepeiaun.

YyeHUUeCKUH SKCTIepUMEHT, JTabopaToOpHbIe padOThI

VccnemoBadre 3aBUCUMOCTH TI€PUO/Ia MasbIX KojieOaHWiA rpy3a Ha HUTU OT AJTUHBI HUTH
Y Macchl Tpy3a.

WccnenoBaHve TmiepeMeHHOTO TOKAa B 1LeMM W3 TOC/Ae0BaTe/lbHO COeAUHEHHBIX
KOH/ZIeHCaTopa, KaTyLLIK/A U pe3ucTopa.

. MexaHuueckyre 1 3/1eKTPOMarHUTHbIe BOJTHBI.

MexaHnueckure BOJIHbI, yCI0BUS pacripoctpanenus. [leprog. CKopocCThb

pacripocTpaHeHust U Ji/TMHa BoJHbI. [lomepeuHsie U MPo/o/ibHbIe BOMHBL. VIHTepdepeHIus
Y 1udpakuys MexaHUueCcKrUx BOJTH.

3Byk. CKopocTh 3ByKa. ' poMKOCTb 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

OneKTpoMarHMWTHbIE BOJHBI. YCJIOBUS M3My4eHHUsl 3/1eKTPOMarHUTHBIX BOJH. B3aumHas
opueHTalus BeKTopoB E, B, v B a/ileKTpoMarauTHOM BosiHe. CBOMCTBA 3/IEKTPOMAarHUTHBIX BOJIH:
OTpa)keHWe, TMperoM/eHWe, moaspu3anus, Audpakuus, uHTepdepeHius. CKOpPOCTb
3/1eKTPOMarHUTHBIX BOJTH.

[ITkana 5/1eKTPOMarHUTHBIX BOJIH. [IprMeHeHHe 371eKTPOMarHuTHBIX BOJH B TeXHUKE U
ObITYy.

[TpUHLIMIIBI paZiMOCBSA3U U TenleBUeHUs1. Parionokarys.

OneKTpOMarHUTHOe 3arpsi3HeHre OKpY»Karolllel cpeJbl.

TexHuueckre yCTPOWCTBA W IMpaKTUUeCKoe MpUMeHeHHe: MY3blKajbHble WHCTPYMEHTHI,

YJIbTPA3BYKOBaA [AWAIHOCTHMKA B Te€XHHWKeE W MeAWlidHe, palap, pa,E[I/IOHpI/IéMHI/IK, TeJIeBHU30p,



aHTeHHa, TesieoH, CBY-meusb.

JeMoHCTparum.

O6pa3oBaHue U pacrpocTpaHeHre MoTNepevHbIX U MPOZOIbHBIX BOJIH.

Konebmrorrieecst Teo Kak MCTOUHMK 3BYKa.

HabsmrofieHre oTpakeHus ¥ TIPeIOMJIEHHST MeXaHUUeCKHUX BOJTH.

Hab6mtogenve naTepdepeHLun ¥ JUQpaKid MeXaHUUeCKUX BOJTH.

3BYKOBOM pe30HaHC.

HabnrofeHre CBsi3M TPOMKOCTM 3ByKa M BBICOTHI TOHA C aMIUIMTYZOW U YacTOTOM
KosieOaHuH.

VccnesoBanve  CBOWMCTB — 3/7IeKTPOMAarHWTHBIX — BOJIH:  OTpakeHWe, IpesioMJIeHHe,
noJsisipusaLus, Audpakuys, MHTepdepeHLys.

Orntuka.

'eomerprueckass onrtuka. I[IpsMosvHelHOe paclpocTpaHeHHWe CBeTa B OJHOPOJHOM
cpegie. JIyu cBeta. ToueuHblii UICTOYHUK CBeTa.

OtpakeHue cBeTa. 3aKOHbI OTpa’keHUsi cBeTa. [TocTpoeHue n306paskeHHi

B IIJIOCKOM 3€epKarie.

[lpenomnenue cBeTa. 3aKOHBI TIpeJIOMIeHHS CBeTa. AOCOMIOTHBIN TIOKa3aTesb
npesiomsieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpeziesibHBIM yron MOJHOTO BHYTPEHHErO
OTpakeHUsl.

Hucnepcust ceeta. C/I0XKHBIN cocTaB besioro cBera. LigeT.

Cobuparoiie ¥ pacceuBarolfie JMH3bL. ToOHKas avH3a. DOKycHOe paccTosiHMe U
OTITUYeCKasi CUjIa TOHKOM /H3bI. [TocTpoeHre n300pakeHU B COOMPArOIUX U PaCCEeUBAFOLUX
muH3ax. PopMysia TOHKOM JIMH3bL. Y Be/IM4YeHue, jaBaemMoe JTMH30M.

ITpeesnbl IPUMEHUMOCTH TeOMeTPUUEeCKOW ONTHKU.

BonHoBasg onTuka. WHTepdepeHiuuss cBera. KorepeHTHble MWCTOUYHHKH. Y CJIOBUSA
HaO/TI0IeHnsT MaKCMMYMOB M MUHMMYMOB B MHTep(hepeHIIMOHHOW KapTHHE OT ABYX CUH(Aa3HbIX
KOrepeHTHbIX UCTOUYHHKOB.

Mubpakius ceera. /IudpakiMoHHas pemiéTka. Yc/IoBHe HaOMOZeHUs TJIaBHBIX
MaKCMMYMOB TpU IaJleHU MOHOXPOMAaTHUeCKOro CBeTa Ha AW(PaKLIMOHHYIO PeLIETKY.

[Tonspusanys ceera.

TexHWuecKre yCTPOMCTBA M IpaKTUUeCKOe TpUMeHeHWe: OYKH, Jjymna, (oToarnmnapar,
NIPOEKLJMOHHBIN ~ arrnapar, MHUKDPOCKOI, TeJIeCKOIN, BOJIOKOHHasi ONTHKa, AW(paKLMOHHas
peléTKa, MoJIAponL,.

JeMoHCTparuu.

I[TpsiMo/iHelHOe pacrpocTpaHeHHWe, OTpakeHHe U TpesioMyieHWe cBeTa. OmnTHuecKue



TIpHUOOPBHI.

[TonHOe BHyTpeHHee oTpakeHHe. Mo/iesib CBeTOBOJA.

VccnenoBaHue CBOWMCTB U300paXkeHUH B JIMH3aX.

Mogenn MUKpPOCKOTIa, TeJieCKOora.

Habnromenue natepdepeHIUU CBeTa.

Hab6mogenue aqudpakimu cBeta.

HabnroeHue fucrnepcuu cBeTa.

[TonyueHue crieKTpa € IOMOILBIO PU3MBI.

[MTonyueHue crieKTpa ¢ MOMOIIBIO JU(PaKI[MOHHOMN PeIéTKY.

HabsmtoeHue mosisipu3ariuy cBeTa.

YueHuueckuit KCriepuMeHT, 1abopaTopHbie paboThl

V3mepeHue rnokasareJisi Ipe/ioMJIeHUsT CTeKIa.

WccnenoBaHue CBOMCTB M300paykeHUH B JIMH3AX.

HabsmtofeHue aucrepcuy cBeta.

Pazpen 6. OCHOBBI CrielMaJbHOM TeOPHUH OTHOCUTE/TbHOCTH.

['paHullbl MPUMEHUMOCTH KJaCCMUeCKON MexaHWKW. [locTysnaTel crieluanbHON Teopuu
OTHOCUTE/IbHOCTA: WHBApUMAHTHOCTb MO/yJii CKOPOCTH CBeTa B BakKyyme, TMPUHLUII
OTHOCHUTEe/TbHOCTH DWHILTEeHa.

OTHOCUTEebHOCTb O/JHOBPEMEHHOCTH. 3ame/jjieHre BpeMeHU U COKpalljeHHe JJTUHBbI.

OHeprusi ¥ UMMYJ/bC PeISITUBUCTCKON YaCTHULIbI.

CBsI3b MacChl C Hepryel U UMITyIbCOM PeJISTUBUCTCKOM UaCTULIbl. DHepPrusi MOKOSI.

KBaHToBas ¢u3uka.

O/ieMeHThbl KBAHTOBOM OMTUKHU

®otonbl. Popmyiia [1naHka cBsizu 3Hepryu (HOTOHA C ero YaCTOTOW. DHEePrusi U UMITYJIbC
¢doToHa.

OtkpbiTe u wucciefoBanue Gotodddekra. Omnbitei A.I'. CroneroBa. 3aKOHBI
dboToapdekra. YpaBHeHue DiiHIITeMHa /151 hoTodPdekTa. «KpacHasi rpaHuiia» dhoToaddekra.

HaBnenue cBeta. OnbiTel I1.H. JleGeera.

XrMHUUeCKoe [IeHCTBYE CBeTa.

TexHUUeCKHWe YCTPOMCTBA M MpaKTHUyeckoe TpUMeHeHue: (hOTO3/eMeHT, (OTOAATUMK,
conHeyHast baTapesi, CBETOAUO/I.

HemoHCTparmu.

®oT03¢deKT Ha yCTaHOBKE C LIMHKOBOU I/1aCTUHOM.

WccnenoBaHue 3aKOHOB BHelllHero ¢oTto3ddekra.

Caetoauon,



ConneyHas baTapesi.

. CTpoeHue aToma.

emoHcTpaLuu.

Mopens onbiTa Pe3epdop/a.

OnpejeneHye AJMHBI BOJIHBI Jla3epa.

HabmtoeHre MMHeHUaThIX CIIEKTPOB U3TyUeHMsI.

Jlazep.

YyeHUUeCKU KCTIEPUMEHT, JJabopaTopHbIe pabOTHI.

HabnroseHye TUHEHYATOTO CIIEKTPA.

AToMHOe spo.

OKCriepuMeHTbI,  [lOKa3bIBalole  CAOXKHOCTb  CTpoeHWss  sifipa.  OTKpbITHe
pagroakTuBHOCTU. OnbIThl Pe3epdopa 1o onpeziesieHNt0 COCTaBa PaJi0OaKTUBHOTO U3TyUYeHUSI.
CaoiicTBa anbta-, beta-, raMMa-u3nyueHusi. BiusiHre paJuOaKTUBHOCTH Ha >KUBbIe OPTaHW3MBbI.

OTKpbITHE TIPOTOHAa W HeWTpoHa. HyknoHHas Mogens simpa I'eii3eHOepra-VBaHeHKO.
3apsiz sizpa. MaccoBoe uucrio siipa. VI30TorbI.

Anbba-pacniaz. OneKTPOHHBINA U MMO3UTPOHHBIM OeTa-pacraz,. ["'aMMa-u3nyueHne. 3aKOH
Pa/IM0aKTUBHOTO pacraja.

OHeprusi CBsI3U HYK/IOHOB B sifipe. SIepHbie cumbl. [JedeKT Macch spa.

ApnepHeble peakuuu. [lesieHue U CUHTe3 sAep.

SnepHblii peakTop. TepmosimepHbl cuHTe3. IIpo0sieMbl W TIEPCIIEKTHUBBI  sII€PHOM
SHepPreTUKU. DKOJIOTHUYECKHe acleKThl siZilepHOUM SHepreTHKU.

OneMeHTapHble yacTULbl. OTKpPbITHE TIO3UTPOHA.

MeTo/ib1 Hab/TIO/IeHMSI U pETUCTPaLUK 3/1eMeHTapHbIX YaCTHLI.

®dyH/aMeHTa/IbHbIe B3auMOIeCTBUS. EAUHCTBO (pu3nuecKoi KapTHHbBI MUPa.

TexHUuecKre yCTPOMCTBA U MpaKTUUeCcKoe MpUMeHeHue: J03UMeTp, Kamepa BuibcoHa,
siIepHbIA peakTop, aToMHasi 6oMba.

emoHcTpaLuu.

CuéTurK MOHU3UPYIOLUX YaCTHL.

YueHUUeCKU# IKCIIEPUMEHT, TabopaTopHbIe pPabOThI

WccnenoBaHue TpeKOB UacTul] (110 TOTOBBIM oTorpadusim).

OneMeHTbl aCTPOHOMMHM U acTPO(H3UKH.

Otanbl pa3BUTUS acTpOHOMHUHU. [Ipuk/iagHOe UM  MHPOBO33pEHYECKOe 3HaueHUe
aCTPOHOMHUH.

Buy 3Bé3aH0TO Heba. Co3Be3zus, spKHe 3BE3/Ibl, TIaHEeThI, UX BUJVMOE JBIKEHHe.

ConHeuHas cucTeMa.



CosHue. ConHeuyHass akTMBHOCTb. McTouHWK 3Hepruvd CosHUA M 3BE37. 3BE3JbI, MX
OCHOBHbI€ XapaKTePUCTUKU. [luarpaMMa «CrieKTpajbHbIi K/acC - CBETUMOCTb». 3BE3/1bl IJIaBHOU
1oC/ieZloBaTe/IbHOCTU.  3aBUCUMOCTb ~ «Macca - CBETUMOCTb»  [JiIsl  3BE3J,  TIJIaBHOM
NoC/IelOBaTe/IbHOCTH. BHyTpeHHee cTpoeHre 3BE34. CoBpeMeHHble TIpe/CTaBleHUS O
MPOUCXOXKAEeHUH U 3BOo/roLMK CoJHLA U 3BE3[]. DTarlbl )KU3HU 3BE3].

Mneunbii Ilyts - Hawa ['anaktuka. [Tonokenve u gBwkeHue CosHija B ['anakTuke.
Turnbl ranakTuk. PaguoranakTiku U KBa3apbl. YEpHbIe AbIPHI B siZipax ra/lakTUK.

Bcenennas. Pacimmpenve BcenenHoit. 3akoH Xa60sa. Pasberanve ramakTvk. Teopus
bospiioro B3peiBa. PeqiMkToBOE U3/TyueHue.

MacinrrabHast ctpykTypa BeeneHHoii. MeTtarasnakTHka.

HepeliéHHbie TTpo6/ieMbI aCTPOHOMMH.

YueHnueckre HaO/MIOEHUS.

HabnroieHust HeBOOPY>KEHHBIM T71a30M C MCIIO/Ib30BaHUEM KOMITBFOTEPHBIX MPUIOKEHHUM
JUIsL OTIpe/e/IeHUs TI0JI0)KeHUsT HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO /IaTy: OCHOBHBIE CO3Be3/Is
CeBepHOro Moyllapusi U sipkye 3BE3/[bI.

Habnroznenus B Teneckon JIyHel, TuiaHet, Mieunoro ITyTu.

O6o011aroiee MOBTOPEHKE.

Pomb ¢u3uKKM ¥ acTpOHOMHU B 3KOHOMHUYECKOW, TeXHOJOTMUeCcKOoH, coldasbHON U
9TMYeCcKOM cdepax [JesiTeTbHOCTU ueoBeKa, pOJb W MeCcTO (PU3MKM U aCTPOHOMMM B
COBpEMEHHOW HayyHOM KapTMHE MHpa, poJib (U3NYeckol Teopud B (HOPMUPOBAHUU
nipe/icTaB/ieHni 0 (hU3UUecKol KapTHHe MUPa, MecTO (pu3nuecKoi KapTUHBI MUpa B 00IIIeM psy
COBPEMEHHbIX eCTeCTBeHHO-HayUHbIX Mpe/iCTaBAeHUM O MPUPO/e.

MexripeiMeTHbIe CBSI3U.

W3yuenne Kypca ¢usuky 0a3oBoro ypoBHs B 11 Kjacce OCYIIEeCTBISETCS C YU4ETOM
Cofiep>KaTe/IbHbIX MEXIPeAMETHBIX CBsi3el C KypcaMM MaTeMaTHK{, OWOJIoTHH, XUMUH,
reorpavy U TEXHOJIOTHH.

MexripeiMeTHble TIOHSITUSI, CBsi3aHHble C W3yueHWeM MeTOZ0OB HAay4yHOro TIO3HaHUS:
siBJieHWe, Hay4HbIM (akt, Turortesa, (u3nMyecKas BeIMUWHA, 3aKOH, Teopus, HaOso[eHue,
5KCIIePUMEHT, MO/IeJIMPOBaHue, MO/le/Tb, U3MepeHue.

MaTtemaTtuKka: pellileHHe CHCTeMbl YpaBHEHHM, TpPUrOHOMeTpruueckue (QYHKIWW: CUHYC,
KOCHUHYC, TaHTeHC, KOTaHI'eHC, OCHOBHOE TPUIrOHOMETPHUYeCKOe TOXK/eCTBO, BEKTOPbl U HUX
TIPOeKLIMM Ha OCU KOOpJAWHAT, C/A0)KEHHe BEeKTOPOB, MPOU3BOJHBbIE 37eMeHTapHbIX (YHKLUH,
TIPU3HAKU TI0/J00Ms TPeyTO/IbHUKOB, OTIpe/ie/ieHre TUIONa/Id TUIOCKUX (GUryp v 00béMa TeJl.

Buosorus: 3neKTpuuecKye sIBI€HUS B JKUBOHM TIPUpO/Jie, KosieOaTebHble JBW)KEHUS B

JKUBOU npupozje, OInTHhu4Yeckue dABJ/IEHUA B JKUBOU npupozje, I,E[(Elt/iCTBI/Ie pagraliii Hd >XWBBIE



OpraHU3MBbl.

XuMusi: CTpoeHHe aTOMOB W MOJIEKY/, KpUCTaj/uinyeckasi CTPYKTypa TBEPAbLIX Ter,
MeXaHU3Mbl 00pa30BaHUs KPUCTA/UTAUECKOW PEIIETKU, CTIEKTPA/IbHBIN aHaH3.

[eorpacduisi: MarHUTHbIE T0/IF0CAa 3€MJIH, 3a/1eXK MarHUTHBIX PY[, GOTOChEMKA 3eMHOM
TIOBEPXHOCTH, MpeJicKa3aHre 3eM/IeTpsiCeHu.

TexHonorus: JIMHUY 371eKTporiepe/jay, reHepaTop repeMeHHOro TOKa,

3/IeKTPO/IBUraTe b, MHAYKIMOHHAS T1eUb, pajap, paJUONpPUEMHIK, TeJIeBU30D, aHTeHHa,
tenedoH, CBU-meus, MpOEKI[MOHHBIN ariapart, BOJIOKOHHAasI ONTHKA, COJTHeuHast OaTapest.

[TnaHupyeMble pe3y/ibTaTbl OCBOEHUsI TPOrpaMMbl IO (U3MKe Ha YPOBHE CpeJHero
o6111ero oOpa3oBaHusl.

OcBoenue yuebOHoro mpeamera «®Pu3nka» Ha ypoBHe cpeziHero o0irero obpa3oBaHust
(ba30BbIi  ypOBeHb) [O/DKHO  00eCreunTb  JOCTH)KeHWe — C/IeAYHOIIUX  JIMYHOCTHBIX,
MeTarpeIMeTHbIX U IMPeIMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB.

JIMYHOCTHBIE pe3y/bTaThl OCBOEHUsST yueOHOTro mpeamMera «Pu3mKa» AOHKHBI OTPAXKaTh
TOTOBHOCTb U CITOCOOHOCTb OOYUaroIuxcsi pyKOBOJCTBOBAThCSI CHOPMUPOBAHHOW BHYTpPEHHEM
MO3UL[MeN JMYHOCTH, CUCTEMOM LIEHHOCTHbIX OpHWEeHTAaluil, TI03UTUBHBIX BHYTPEHHHX
yOeX/IeHu, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM DPOCCHMCKOTO  OOIecTBa,
paciiipeHye »KU3HEHHOTO OIbITa W OMbITa [leATebHOCTH B TPOL[ecCe peanr3aliiid OCHOBHBIX
HaTpaBJ/IeHUH BOCITUTATETbHOM /IeATeTbHOCTH, B TOM UKCJ/Ie B UaCTH:

1) rpax[aHCKOTrO BOCIIMTAHUS:

CchOPMHPOBAHHOCTb TPAKAAHCKOM TIO3WIMK  O0ydYarol[erocss Kak aKTHBHOTO M
OTBETCTBEHHOT'O UjleHa POCCUHCKOTO 00II[eCTBa;

TIPUHSTHE TPaJULMOHHBIX O0O0IIeueioBeUeCKUX T'yYMaHHCTUUECKUX U JIeMOKpaTHUeCKHX
LIeHHOCTel;

TOTOBHOCTh BECTH COBMECTHYIO JIesiTeJIbHOCTh B WMHTepecaxX TIPakKZaHCKOTro OOIIecTBa,
yuacTBOBaTh B CaMOyTpaB/ieHHH B 0Opa3oBaTe/lbHOM OpraHu3aliyy;

yMeHHe B3auMOJEeNCTBOBATh C COLMAJbHBIMM HHCTUTYTaMU B COOTBETCTBUHM C HX
GYHKLUSIMU U Ha3HaueHueM;

TOTOBHOCTb K T'YMaHUTAapPHOMN U BOJIOHTEPCKOM [1esiTeIbHOCTY;

2) TaTPUOTHYECKOTrO BOCITMTAHMSI:

c(hopMHPOBAaHHOCTb POCCUMCKOM TpaXkAaHCKON UAEHTUUHOCTH, MaTPUOTH3Ma;

LIEHHOCTHOEe OTHOIIIeHWe K TOCYJapCTBEHHbIM CHMBOJIAM, JOCTW)KEHHSIM POCCUMCKUX
YUEHBIX B 00/1aCTH (DU3UKU U TEXHUKE;

3) /AyXOBHO-HPAaBCTBEHHOI'O BOCITMTAHUSI:

c(hOpMHPOBAHHOCTh HPaBCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBe/IeHHUS;



CNoCOOHOCTh OIIeHMBATh CUTYAI[UI0 U MIPUHUMATh OCO3HAHHbBIE PEIleHUs, OPUEHTUPYSICh
Ha MOpasbHO-HPaBCTBEHHbIe HOPMBI U LIEHHOCTH, B TOM UHCJIe B /IeSITe/IbHOCTH YUEHOT0;

0CO3HaHMe JIMYHOTO BK/1aJja B IOCTPOEHNe yCTOMUMBOr0 OyAyILero;

4)  3CTeTMUYECKOTrO BOCITUTAHUS:

3CTeTHUeCKOe OTHOILIeHUEe K MUDY, BK/IIOUasi 3CTeTUKY HayYHOTO TBOPUYEeCTBa, PUCYILero
¢u3nuecKoii Hayke;

5)  TPy/AOBOrO BOCTIUTAHHUS:

VMHTepeC K pas3IuuHbiM c@epaM TMpodecCHOHANbHON [edaTelbHOCTH, B TOM 4YHC/Ie
CBSI3aHHBIM C (U3MKOW W TEXHWKOH, yYMeHWe COBepIlaTh OCO3HAaHHBIM BbIOOp Oyayiei
npodeccry ¥ pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIaHbI;

TOTOBHOCTb U CIOCOOHOCTH K 00pa3oBaHUI0 U camMoobpa3oBaHUIO B 00/1acTy (DU3MKKU Ha
TMIPOTSPKEHUU BCEU >KU3HUY;

6)  9KOJIOrMUYeCKOTO BOCITUTAHUS:

c(hOpMHPOBAHHOCTb 3KOJIOTMUECKOW KYJIbTYphl, OCO3HAaHHE T/00aJbHOr0 XapakTepa
9KOJIOTUUECKHUX MPobieMm;

[JIAaHMPOBAHUE M OCYLIECTBJEHHE JEeUCTBUM B OKPY’Karolller Ccpefie Ha OCHOBE 3HaHUS
1jesiell yCTOMUMBOTO pa3BUTHS UeioBeuecTBa;

PaciivpeHue orbiTa JedaTeNbHOCTA JKOJIOTHUECKOW HarpaB/eHHOCTH Ha OCHOBe
MMEIOIINXCsl 3HaHUH 10 (PU3KKe;

7)  1|eHHOCTH Hay4YHOTO TIO3HAHMSI:

c(OpMHPOBAHHOCTL MMPOBO33peHMS], COOTBETCTBYIOLL[ETO COBPEMEHHOMY YPOBHIO
pa3BUTUS (U3UUeCKON HayKU;

0CO3HaHHe 1[eHHOCTH HayuHOMU [lesiTelIbHOCTH, TOTOBHOCTh B TIpoLiecce u3yueHus: Hr3nKu
OCYILL[eCTBJISITh POEKTHYIO U UCC/Ie/I0BATeNbCKYIO JeaTebHOCTh UHAWBUYa/IbHO U B TPYIIIIE.

B npotiiecce JOCTM)KeHUsT JTMUHOCTHBIX Pe3y/IbTaTOB OCBOEHMs MpOrpammsbl o (pu3Mke
JUJis  ypOBHs cpeAHero o0miero oOpa3oBaHMsi y  OOydYarolIUXCSi COBEpIIeHCTBYeTCs
9MOIMOHA/IbHBIN UHTE/IEKT, pe/rioiaratoiyiii copMHUPOBaHHOCTb:

CaMOCO3HAHUSI, BKJTFOUAIOIIIET0 CITIOCOOHOCTh TIOHMMATh CBOE IMOLIMOHAbHOe COCTOSIHYE,
BU/IETh HarpaB/ieHUsI Pa3BUTHsI COOCTBEHHOM IMOIMOHATBLHOM Cephl, OBITH YBepeHHBIM B cebe;

camopery1poBaHus, BKJIIQUAOLL[ETO CaMOKOHTPO/Ib, yMeHUe MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHWe, CIIOCOOHOCTb aJanTUPOBaThC K SMOLIMOHAIBHBIM
W3MEeHEeHUsIM U TIPOSIB/ISITh THOKOCTD, ObITh OTKPBITEIM HOBOMY;

BHYTpeHHell MOTHMBAlMHM, BK/IIOYalollleli CTpeM/ieHHe K [OCTH)KEHUIO Lie/IM U YCIIexy,
OINTHMMHK3M, UHULMaTUBHOCTb, YMEHHe eliCTBOBaTh, UCXO/Isl U3 CBOMX

BO3MO>KHOCTEI;



IMIIAaTUHM, BK/IFOUAIOIIEH CrOCOOHOCTh TMOHMMAThb 3MOLMOHANBLHOE COCTOSIHHE JPYTHX,
YUMTBIBATh €T0 MPH OCYL[eCTBIEHUH 00IIeHHsI, CIOCOOHOCTh K COUYBCTBHUIO M COTIEPEXKHUBAHUIO;

COLIMA/IbHBIX HAaBLIKOB, BK/TFOUAOLIUX CIIOCOOHOCTh BHICTPAUBATh OTHOLLIEHUS C IPYTUMHU
JIIO/IbMH, 3a00TUTHCS, MMPOSIB/IATE UHTEPEC U Pa3peliaTh KOHMUKTHL

MeTarnpeMeTHbIe Pe3y/ibTaThl OCBOEHMsI MPOTrPaMMbl Cpe/iHero o06Iero obpa3oBaHUs
JIOJDKHBI OTPa’kaTh:

. OBylajieHVe YHUBEPCAIbHBIMU TO3HABATE/IbHBIMU J€HCTBUSMHU:

1)  6a3oBbie TOTHUECKUE JeHCTBUS:

CaMoCTOATe/ILHO (hOpPMY/IMPOBaTh M aKTya/JuM3UpOBaTh MpobieMy, pacCMaTpUBaTh egé
BCECTOPOHHE;

OTIpe/Ie/IATh 1Ie/ JeATeIbHOCTH, 3a/]aBaTh TTAPAMETPhl M KDUTEPUU UX JOCTHKEHUS;

BBISIBJIATb 3aKOHOMEDHOCTU W TPOTHBOPEUUs] B PAaCCMaTPUBAEMbIX —(U3HMUECKUX
SIBJIEHUSIX;

pa3pabaTbiBaTh TJIaH pellleHUs TIpoO/ieMbl C  YUéTOM aHaaM3a  UMEFOIUXCS
MaTepuabHBIX U HeEMaTepHa/TbHBIX PeCYPCOB;

BHOCUTb KODPEKTUBBI B JIeATE/IbHOCTb, OLIEHMBATh COOTBETCTBHE DPE3yJ/IbTATOB LIEJISIM,
OL|eHMBaTh PUCKU TTOC/Ie/ICTBUN [IeSTeTbHOCTH;

KOODJJUHMPOBAaTh U BBITMIONHATh PabOTy B YCIOBUSX peasbHOTO, BUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/I€HCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIIEHHE TTPU PEIIeHUH )KU3HEHHBIX MPO0JIeM.

2)  6a3oBble UCC/e0BaTe/bCKKe 1eHCTBUS:

B/IaJleTh HayYHOW TEePMHHOJIOTHEN, K/IOUeBBIMU TIOHSATHUSIMM U MeTOJAMH (pU3MUeCcKOu
HayKW;

B/IaJIeTh HaBbIKaMU yueOHO-KCC/IeIOBaTeIbCKOW U TIPOEKTHOM [1eTe/IbHOCTH B 00/1aCTH
¢$U3KMKH, CTTIOCOOHOCTBIO Y TOTOBHOCTBIO K CaMOCTOSITe/IbHOMY TTIOMCKY METO/[OB pellieHus 3aJau
bU3MUEeCKOTo Co/iep>KaHusl, TPUMEHEHUIO Pa3/IMYHbIX METOZAOB IMO3HAHUS;

BJIaJieTh BUJAMH [IeITeJLHOCTA IO TIOYYEHWI0O HOBOTO 3HAHWs, €r0 WHTepIIpeTariyy,
npeoOpa30BaHUI0 ¥ IPUMEHEHHIO B PA3/IMUHBIX yUeOHBIX CUTYaLUsX,

B TOM UHCJIe TIPH CO3/IlaHUM yueOHBIX TIPOEKTOB B 00/1aCTH (PU3UKY;

BBISIBJIITh TIPUUMHHO-C/IEACTBEHHBIE CBSI3M W aKTya/JM3WpOBaTh 3ajiauy, BbIJBUTATh
TUTIOTe3y €€ peIleHus, HaXOAWTh apryMeHThl /[Jis [0Ka3aTelbCTBA CBOMX YTBEPIKAEHWH,
3a/laBaTh MapamMeTphbl U KPUTEPUU PEIIIeHUS;

aHa/IM3UpOBaThb TIOJyUYeHHble B XO/e pelleHWs 3afaudl pe3y/bTaTbl, KPUTHUECKH
OLIeHMBaTh UX JOCTOBEPHOCTD, POTHO3UPOBATh U3MeHEeHHe B HOBBIX yC/IOBUSIX;

CTaBUTh U (OPMYIMPOBATh COOCTBeHHBbIE 33/aud B 0Opa3oBaTe/IbHOU JleATeNbHOCTH, B



TOM YHCJIe TIPY U3yUYeHHH (DU3KKY;

[laBaTh OL[EHKY HOBBIM CHUTYalL[{siM, OLIeHUBATh MPUOOPETEHHBIN OIIbIT; YMETh
MIePEeHOCUTh 3HAHUS 110 (PU3KKe B TIPAKTHUECKYHO 00/1aCTh KU3HEeATe/TbHOCTH;

YMeTh UHTErPUPOBATh 3HAHKS M3 Pa3HbIX MPeMETHBIX 06/1acTell; BbIZIBUTaTh HOBBIE
WJieu, Tipe/ylaraTh OPUrHHAIbHBIE MOAXO0/bI U PELIeHHUs; CTABUTh TIPOO/IeMbI U 3a/jauM,

JIOTTy CKAFOIIIHe a/IbTePHATUBHBIE PEeIleHHsl.

3) pabota c uHbopMariyei:

B/Ia/IeTh HABBIKAMU TOJIyYeHHst HHGOpMaIy (GU3MYECKOTO CO/IepKaHUsl U3 UCTOUHMKOB
pasHbIX THIIOB, CAMOCTOSITE/IbHO OCYIIECTB/IATh [OWCK, aHaN3, CHCTeMaTU3aldio U
WHTEpIIpeTanyio HHHOPMAL[MK Pa3/IMUHBIX BUAOB ¥ (OPM TIpe/ICTaB/IeHNUS;

OLIeHHMBATh JOCTOBEPHOCTh HH(MOPMALWH;

HCIIO/Ib30BaTh CPeZICTBa HMH(OPMAIMOHHBIX W KOMMYHMKALIMOHHBIX TEXHOJIOTUA B
PeIlleHH KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX W OPraHM3al[MOHHBIX 337au C COOJIo/ieHneM
Tpe6GOBaHUI SPrOHOMUKH, TEXHUKH 0Ge30TIaCHOCTH, TUTHEHBI, peCypcochepekeHusi, TIPAaBOBbIX U
3THUECKUX HOPM, HOPM MH(OPMaI|MOHHOM 6e301macHOCTH;

CO3/1aBaTh TEKCTbI (PU3HUECKOrO COZIEP)KAHUS B pa3IMyHBIX (opMaTax C yuéTOM
Ha3HaueHuss wWH(OpPMAIMM U 1IeJIeBOM  ay/IMTOPUH, BbIOMpas ONTHMAabHYHO (Hopmy
TIPe/ICTaB/IeHUs 1 BU3ya/IM3aliiH.

OBJajieHre YHUBepPCalbHbIMU KOMMYHUKATUBHBIMH JeHCTBUAMU:

1) o6renue:

OCYIL[eCTB/ISTh OOII[eHNe Ha YPOKAaxX (DU3UKK U BO BHE-YPOUHOM [1eATe/TbHOCTH;
pacrio3HaBaTh MPeATNIOCHIIKA KOHMIUKTHBIX CUTYalii U CMATYaTh KOH(/IUKTHI; Pa3BEPHYTO U
JIOTMYHO W3/1araTh CBOIO TOUKY 3PEHHUs C UCII0/Ib30BAHUEM 3bIKOBBIX CPEICTB.

2)  COBMECTHast IeSITeIbHOCTb:

MOHUMATh ¥ UCII0/Ib30BaTh MPEUMYII[eCTBa KOMaH/HOW U WH/UBH/yaIbHON PabOoThI;
BBIOHpATh TEMATUKY U METO/IbI COBMECTHBIX IEMCTBHU C yUETOM OOIIMX MHTEPECOB, U
BO3MOXKHOCTeH Ka)K/0r0 ujieHa KOJUIeKTHBa,;

NPUHUMATL 1€/l COBMECTHOM JeSTe/IbHOCTH, OPraHW30BbIBATE W KOOPMHHMPOBATH
JeACTBUSI 110 €€ OCTIKEHUIO: COCTaB/ATh IJIaH [eHCTBUM, pacrpefiesisiTb PO C YUETOM
MHEHHH YUaCTHUKOB, 06CYK/JaTh Pe3y/IbTaThl COBMECTHOM paboThI;

OLIeHMBAaTh KAYeCTBO CBOETO BK/Iafla M KaXK[Or0 yYaCTHUKA KOMaH/bl B OOIIMI pe3y/bTar
10 pa3paboTaHHbIM KPUTEPHSIM;

npejyiarath HOBbIE MPOEKTHI, OIIEHUBATh WM C TIO3UI[MH HOBW3HBI, OPUTHHAIBHOCTH,
MPAKTHUYECKOM 3HAUNMOCTH;

OCYILIECTBJIATL IIO3UTHBHOE CTpAaTErM4yeCKoe TII0BeJeHWEe B PA3JIMYHBIX CUTYyallUAaX,



TIPOSIB/IATH TBOPUECTBO ¥ BOOOpakeHHe, ObITh MHUIIMATUBHBIM.

OBnajieHre YHUBEPCa/JIbHBIMU PeTyISITUBHBIMU AeUCTBUSMU:

1) camoopraHusaius:

CaMOCTOSITeJILHO OCYIIeCTB/ISTh T03HABaTe/NbHYIO [1esiTe/IbHOCTh B 00/acT (pU3UKKU U
aCTPOHOMUH, BBISIB/ISITH TIPOO/IEMBI, CTaBUTh U (JOPMY/TIMPOBATh COOCTBEHHBIE 3a/1aUM;

CaMOCTOSITe/IbHO COCTaB/ISTh IJIaH pellleHUs] paCUéTHBIX UM KaueCTBEHHbIX 3aj/lay, IJlaH
BBITIOJTHEHUS] MPaKTUUeCKo paboThl € YYETOM UMEIOIIMXCS PeCcypcoB, COOCTBEHHBIX
BO3MOJKHOCTeH U Mpe/IIIoUYTeHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

PacCIIMpsATh paMKH yueOHOT0 Tpe/iMeTa Ha OCHOBE JIMUHBIX MPeTIOUTEHUH; /1e/1aTh
0CO3HaHHBIN BbIOOP, apryMeHTHUPOBaTh ero, OpaTh Ha cebst OTBETCTBEHHOCTD 3a pellleHue;

OLIeHUBATh MPUOOPETEHHBIMN OITBIT;

crocoOCTBOBaTh (DOPMHPOBAHUIO W TIPOSIBJIEHHIO JPYAULIMM B 00/acTH  (PU3UKH,
TIOCTOSTHHO TIOBBIIIIATh CBOM 00pa30BaTe/IbHBIN U KY/IbTYpPHbBINA YPOBEHb.

2)  CaMOKOHTpOJIb:

[laBaTh OLIEHKY HOBBIM CUTYaLMsIM, BHOCUTb KODPEKTHBHI B 1eITe/IbHOCTb, OLIeHHUBAaTh
COOTBETCTBHE Pe3y/IbTaTOB LIe/IsIM;

BJIaZleTb HaBbIKaMU TI03HaBaTe/IbHOUM pedieKCUMM KaK 0CO3HAHUS COBepIllaeMbIX JeHCTBUM
Y MBIC/IUTEJIbHBIX MPOLIECCOB, MX Pe3y/IbTaTOB U OCHOBaHWM;

WCTI0Ib30BaTh MPUEMBI pedhIeKCUH /IJIs1 OL[eHKH CHUTYal[|iH, BbIOOpa BepHOTO PellleHus;

OLIeHMBAThb PUCKW U CBOEBPEMEHHO TTPUHUMATh PellieHus TI0 UX CHIKeHUI0; PUHUMATh
MOTUBBI U apT'YMEHThI APYTUX TIPY aHa/li3e pe3y/bTaToB JlesATeTbHOCTH.

3)  npuHATHE cebs U APYTHUX:

MIPUHUMATh Ce0s, TOHUMasi CBOM HeIOCTaTKU U JOCTOMHCTBA;

MPUHUMATb MOTUBBI U apT'YMEHThI PYTUX TIPU aHa/Iu3e pe3y/bTaToB /esaTeTbHOCTH;

TpU3HaBaTh CBOE TPaBO U TIPABO APYTHX Ha OLIMOKY.

[TpengMeTHBIe pe3y/ibTaTbl 0CBOEHHS IIPOrpaMMBI 110 (u3rKe. B riporiecce usyuenust
Kypca Kypca ¢u3uku 6a30Boro ypoBHs B 10 Kacce 00y4aromuiics HAyUYUTCS: JeMOHCTPUPOBATh
Ha nprMepax pojib U MecTo (pu3uKU B OPMHUPOBAHMY COBPEMEHHOUM HayuHOM KapTHHBI MUPa, B
Pa3BUTHH COBPEMEHHOW TeXHUKH U TeXHOJIOTUM, B TIPAKTUUECKOH /IeaTeTbHOCTH
JIFOJ1eM; UM TBIBATh T'PaHUL[bl IPUMEHEHHUs] U3YUYeHHbIX (PrU3ruecKux Mozienei:

MaTepHasibHasi TOYKa, WHepIMajbHas CHCTeMa OTCYéTa, abCO/IFOTHO TBEpAOE Telo,
WJeanbHbIN ra3, MOJ|e/I1 CTPOEHHS ra30B, )XUJKOCTeU U TBEPABIX TeJl, TOUEUHBIN 3JIeKTPUUeCKUI
3apsif pH peliieHnH PU3nNUecKux 3ajau;

pacrio3HaBath (pu3nueckue sB/ieHHUs (MPOLeCcChl) U 0OBSICHATH MX Ha OCHOBE 3aKOHOB



MeXaHUKH, MOJIEKY/ISIPHO-KUHETUUeCKOW TEOPUM CTPOEHUS Bell[eCTBa

Y 371eKTPO/IMHAMUKHU: PaBHOMEPHOE ¥ PaBHOYCKOPEHHOe MPSIMOJIMHEHOe JBMKEeHUe,
cB0OO/IHOE Ta/ileHue TeJl, IBWKEHHE 110 OKPY>KHOCTH, UHEPIIHS], B3aUMO/IeHCTBHE Te,
muddy3ust, GpOyHOBCKOe JBIKEeHHE, CTPOEeHHe KUAKOCTeHN U TBEPABIX TeJl, u3MeHeHHe 00béMa
TeJ MPU HarpeBaHUM (OXJIaXKJeHUM), TETJIOBOe paBHOBeCUe, UcTapeHre, KOH/leH calus,
T/1aB/IeHue, KPUCTa/l/IM3alLusi, KATleHre, BJIaKHOCTh BO3/yXa, MOBbBILLIEHHE [jaB/IeHus ra3a Mpu
€ro HarpeBaHUM B 3aKPbITOM COCY/ie, CBSI3b MeX/ly TTapaMeTpaMU COCTOSTHUS Ta3a B
M30IpoLieccax, 3/1IeKTpu3aLus Tejl, B3auMO/leliCTBHe 3apsifioB;

OTMUCHIBAaTh MeXaHUUeCcKoe ABW)XeHUe, UCIO0Jb3ysl (pu3nyeckue BeMUMHBbI: KOOPAUHATA,
NyTh, IepemellleHre, CKOPOCTb, YCKOpPeHue, Macca Teja, CWia, UMILYJIbC Teja, KUHeTUYecKas
SHeprusi, TOTeHI[Ha/bHas SHeprus, MexaHWuUecKass paboTa, MexaHWUeCKas MOIIHOCTb; TIPH
OMWCAaHWU TIPaBW/IbHO TPAaKTOBaTb (U3WUYECKUN CMBIC/ UCIIO/Mb3YyeMbIX BEIWYMH, UX
0003HaueHUsT ¥ eIUHUIIBI, HAXOAUTh (POPMYJIBbI, CBSI3bIBAIOIIHE AAHHYHO (DU3UUECKYIO BETUUUHY
C IpyTYUMHU BeJIMUMHAMU;

OMMChIBaTh H3yueHHble TeIJIOBble CBOMCTBA TeJl W TeIUIOBble SIBJ€HUs, HWCIIO/b3ysl
¢u3nueckre BeMUMHBI: [laB/ieHUWe Tas3a, TeMIlepaTypa, CpeJHsisi KWHeTUuecKas SHeprus
XaOTUUeCKOr0 [BWXXEHUsI MOJIeKyJs, CpeJHEeKBa/JlpaTU4yHasi CKOPOCTb MOJIEKYJ, KOJIUYeCTBO
TETUIOThI, BHYTPEHHSS 3Heprusi, pabdora ra3a, KO3(GOUIMEHT TO0Je3HOr0 JEeMCTBUSI TETIOBOTO
JIBUTATe/Is1; TIpY OMMCAHUM TIPABU/IbHO TPAKTOBaTh (hHM3UUeCKUI CMBIC/I UCIIO0b3yeMbIX BeJIUUH,
ux o0003HaueHWss W eAVHUIbI, HAaXOAWTb (OPMYJIbI, CBSI3bIBAIOIIME [JAHHYIO (QU3NUECKYHO
BeJIMUMHY C JPYTUMH BeJIMUMHAM;

OMUChIBaTh U3y4eHHble 37IeKTPUUeCcKre CBOMCTBA Bell[eCTBA U 37IeKTPUUeCKUe SIBJIeHUs
(mporjeccel), UCToNb3ysi (U3MUecKre BeJTMUMHbBI: 3/1eKTPUUYECKUN 3apsi/l, 37eKTpuueckoe roJe,
HarpsDKEHHOCTh M0/15, TIOTeHLMasa, pa3HOCTb TOTeHLUa/JoB; IIPU  OINWCAHWU IIPaBUJIBHO
TPAaKTOBaTh (PU3NUECKUM CMBIC/T HCIIOMb3yeMbIX BEJMUYMH, WX O0O3HAUeHUs W eJUHMIIbI;
yKa3biBaTh (POPMYJIbI, CBSA3bIBAIOIIME AAHHYIO (DH3UUECKYH0 BeJIMUKHY C APYTUMHU BeTMUMHAMU;

aHaM3MpOBaTh (PU3HMUeCKUe TPOLIeCChl U SIBJIeHUs, WCIO/b3ys (pU3nueckre 3aKOHbI U
TIPUHLIAIBL: 3aKOH BCceMUPHOTO TaroteHus, I, II u III 3akoHbl HBIOTOHA, 3aKOH COXpaHeHUs
MeXaHWYeCKOM SHepruu, 3aKOH COXPaHeHHWs UMITy/IbCa, MPUHLIUI CyNepro3uLUU CUJI, TIPUHLUIT
PaBHOMPAaBUSI MHEPLMATIbHBIX CUCTEM OTCUETa, MOJIEKY/ISIPHO-KUHETUYECKYH TEOPUI0 CTPOEHUSsI
BellleCTBa, ra30Bble 3aKOHbI, CBSI3b CpeJHel KWUHeTUUeCKOW SHepPruM TeIIOBOTO [ABWXXeHUs
MOJIEKYJT C abCOMIOTHOM TeMIiepaTypoM, TepBbIi 3aKOH TepMOJWHAMUKU, 3aKOH COXPAHEHUs
3/IeKTPUUECKOTr0 3apsifia, 3akoH KysioHa, TpU 3TOM pa3iuyarh CJIOBEeCHYH (OPMYIUPOBKY
3aKOHa, er0 MaTeMaTUYeCcKOoe BhIDAKEHHE U YC/IOBUS (TpaHMLIbI, 00/1aCTH) TPUMEHUMOCTH;

OOBSICHATHL OCHOBHBIE MPUHLIUTIIBI ,[[el‘;ICTBHH MaAlIIIVH, HpI/IGOPOB N TexXHHUUYeCKHux



YCTPOWCTB; pa3/iuaTh yCJI0BUs WX 0e30TMacHOTO MCII0/Ib30BaHUS B TIOBCEJHEBHOM JKU3HH;

BBITIOJTHAITH 9KCMIEPUMEHTHI 10 WCC/e/JoBaHuI0 (DU3UUeCKUX SIBIEHUM U TMPOLIeCCOB C
WCTIO/Ib30BaHWEM  TIPSIMBIX, W KOCBEHHBIX HW3MepeHu#, TIpu 3TOM (HOPMY/IUPOBATh
npobsieMy/3afiauy UM TUMOTe3y y4eOHOrO SKCMepuMeHTa, CoOWpaTh YCTaHOBKY W3
TIpe/IJIO’KEHHOTO 000PY/ZI0BaHUsI, TPOBOIUTE OMBIT U (DOPMYJTUPOBATh BLIBO/BI;

OCYIIIeCTB/ISAITh TIPSIMble ¥ KOCBEHHbIe HW3MepeHUs] (U3WUYeCKUX BeJWUMH, TPU 3TOM
BbIOMpATh OMTHUMa/IbHBIM CrOCcO0 W3MepeHWs W HCI0J/Ib30BaTh H3BECTHbIE METOZbl OLIEHKU
TIOTPeIITHOCTeN U3MepeHu;

WCC/IeIoBaTh 3aBUCHUMOCTA MeXAy (GU3NUYeCKUMHU BeIWYMHAMH C HCIO/Ib30BaHUEM
MPSIMBbIX M3MEPeHUi, TPU 3TOM KOHCTPYUPOBaTh YCTAHOBKY, (DHUKCUPOBAaTh pe3y/bTaThbl
TM0J/TyUeHHOM 3aBUCUMOCTU (PU3HUUYECKUX BEJMUMH B BUZe TaOMMI] U TPadMKOB, /e/laTh BHIBO/BI
10 pe3y/bTaTaM UCC/IeJOBaHuS;

coOumo/iaTh MpaBWia 0e30MacHOTO Tpy/a TpU TPOBeJEHWH HWCC/IeIOBaHWM B paMKax
yueOHOr0 3KCIepuMeHTa, yuyeOHO-MCCe[0BaTe/IbCKOW W TIPOEKTHOH — JIeSTeTbHOCTH  C
WCTI0/Tb30BaHHEM U3MEePUTE/TbHBIX YCTPOMCTB U JlabopaTopHOTo 060py0BaHuS;

pellaTh pacyéTHble 3aJJauM C $SIBHO 3aJjaHHOM (PU3HUUecKol Mo/lefiblo, MCIO0JIb3ys
(bu3nUeckre 3aKOHBI ¥ TIPUHIUIBI, HA OCHOBE aHa/IM3a yCJIOBUS 3a/laudl BIOMPATh (GPU3UUECKYIO
MO/Ie/Ib, BBIJENATh (GU3NUYECKUe BeMUUYMHbI W (POPMyJibl, HEOOXOAWMbBbIE /i1 €€ pelleHus,
TIPOBO/IMTL PaCUéThI M OLIEHWBATh PealbHOCTD MOJTyYeHHOTO 3HaueHUst (PU3nUecKoi Be/TMUHHbL,

pelllaTh KaueCTBEHHbIE 3aJlaui: BBICTPAWBaTh JIOTHUECKH HEIPOTHBOPEUMBYIO ILIETIOUKY
pPacCy>XIeHUH C WCIO/Mb30BaHUEM HW3YUeHHBIX 3aKOHOB, 3aKOHOMEPHOCTeH U (HU3UUYeCKUX
SIBJICHUM;

WCTIO/Ib30BaTh TIPU  pellleHHd yueOHBIX 3a/lau  CcoBpeMeHHble WH(MOpPMalOHHbIE
TeXHOJIOTUM [ijisi TIOWCKa, CTPYKTYPUPOBAHHS, WHTEpIpeTaliid W TIpeJCcTaB/eHus yueOHOU U
HAy4YHO-TIONY/ISIPHONM WH(OpPMAI[UK, TIOTYYeHHOW W3 pa3/IMUHBIX HCTOYHUKOB, KPUTHUECKHU
aHaJ/IM3UPOBAaTh MOTydaeMyto WH(HOpPMALIHIO;

TIPUBOJUTHL TIPUMEPhI BK/Ia/la POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKu, 00bsiICHEHHE TIPOLIeCCOB OKPY’KakoIL[eTo MUpPa, B Pa3BUTHE TeXHUKH

U TeXHOJIOTUH;

WCI0/Ib30BaTh TeOopeTHUeckue 3HaHUsl 10 (u3MKe B TIOBCEAHEBHOW JKWU3HU [I/Ist
obecrieueHust 6e30MaCHOCTH TIPU 0OpallieH!H C TpUbopaMy U TEXHUUEeCKUMU YCTPOUCTBAMM, ISt
COXpaHeHUsI 3[J0POBbsI U COOJTFOZIEHHSI HOPM 9KO0JIOTHUeCKOTO TIOBe/IeHHs B OKPY>Kalollel cpe/ie;

paboTaTh B TpyMIle C BBIMOJHEHWEM PAa3/IMUYHbIX COIMAIBHBIX DPOJiel, TJIAHUPOBaTh
paboTy Tpymmbl, palMOHAIBHO pacripeziessaTh 00S3aHHOCTH W IJIAHUPOBATh [€STEbHOCTh B

HeCTaHAAPTHBIX CUTydlUAX, OLEHHWBATL BKJ/d[, KaXKAOro M3 YyUaCTHHMKOB TI'DYIIIBI B pelIeHHe



paccMaTtprBaeMou TIpo6JIeMBbl.

[TpeameTHBIe pe3y/bTaThl OCBOEHHsI IPOrpaMMBI 10 (r3vKe. B npoliecce nsyyeHus
Kypca Kypca ¢u3uku 6a30Boro ypoBHs B 11 kjacce o0yyaromuiicss HAyuuTCs: IeMOHCTPUPOBATh
Ha nprMepax posb U MecTo (pr3UKU B GOPMHPOBAHWK COBPEMEHHOW HayuHOU KapTHHBI MUPa, B
Pa3sBUTUU COBPEMEHHOW TeXHUKHU U TeXHOJIOTHUM, B MMPAKTUUECKOW [1eITe/TbHOCTH JIFO/Ieu,
1|e/IOCTHOCTb ¥ €JUHCTBO (pr3ruecKol KapTHHbI MUPa;

YUUTBIBaTh TPaHULIbI TIPUMEeHeHHsI U3Y4YeHHBbIX (U3UYecKUX Mojienieli: TOUeUHBIM
3/IeKTPUUYECKUM 3apsifl, JIyd CBeTa, TOYeuHbld MCTOUHUK CBeTa, siiepHas MoJe/lb aToMa,
HYKJ/IOHHas1 MO/leJIb aTOMHOTO s/ipa TIpY peLleHry (U3NUecKux 3ajau;

pacrio3HaBaTh (U3UUeCKHe siBjieHUs (TIPOIecChl) U OOBSICHSATH UX HAa OCHOBE 3aKOHOB
3/IeKTPOAVHAMHUKN Y KBAaHTOBOM (DM3WKHU: 3/71eKTpUUecKasi pOBOJUMOCTh, TeIJIoBOe, CBETOBOE,
XUMHUUYEeCKOe, MarHuUTHOe J[eWCTBUSI TOKa, B3aWMOJeHCTBMe MarHuTOB, 3/eKTPOMAarHUTHas
VH/YKLMS, [eldCTBMe MarHUTHOTO IIOJsi Ha TPOBOJHUK C TOKOM M [JBWKYILMHCS 3apsf,
3/IeKTPOMarHUTHbIE KOyieOaHWst ¥ BOJTHBI, TPSIMOJIMHEHOe pacrpoCTpaHeHHe CBeTa, OTPaKeHue,
nipesiomsieHye, uHTepdepeHLusi, JudpakUys W TONsSpU3alUsi CBeTa, /AWCIepCUsi CBeTa,
doToanektpruueckui 3¢dekT (hoTo3ddeKT), cBeTOBOe JaB/eHre, BOSHUKHOBEHUe TMHeHYaToro
CrieKTpa aToMa BO/I0pO/ja, eCTeCTBeHHAas U MCKYCCTBEHHasl PajJu0aKTUBHOCTh;

OTKMChIBaTh M3yUYeHHble CBOMCTBA BelllecTBa (3/1eKTpUUYECKHe, MarHUTHbIE, ONTUYECKUe,
3JIeKTPUYECKYIO0 TIPOBOAMMOCTb Pa3/IMUHBIX CPeJl) U 3JIeKTPOMAarHUTHBIE siBieHus (TIpOLiecchl),
UCronb3ysl (U3MYecKde BeJWYMHBL: 3/IeKTPUUYECKUM 3apsifi, Cujla TOKa, 3JIeKTpU4yeckKoe
HarpsbKeHre, 37IeKTpUUecKoe COTPOTUBIIeHHe, Pa3HOCTh MOTEHLIMANIO0B, 3/1eKTPO/IBIDKYILask CUa,
paboTa TOKa, WHAYKLWS MarHUTHOTO TIOfs, cWia Amriepa, cuna JlopeHLa, MHAYKTUBHOCTb
KaTyIIK{, SHeprusi 3JIeKTPUYecKOoro M MarHMWTHOTO Tojiel, Mepuoji M uacToTa KosiebaHuii B
KosiebaTesTbHOM KOHTYPe, 3apsifi M Cuja TOKa B TPOLiecCe TapMOHUYECKUX 3/1eKTPOMarHUTHBIX
KosiebaHn, (OKyCHOe pacCTOsiHMe W ONTHuYecKas CW/a JIMH3bIL, TPU OMWCAaHWW TIPaBHIBHO
TPaKTOBaTh (DM3WUYECKUI CMBIC/T WCIONb3YeMbIX BeJUUYWH, WX 0003HaueHWs W eAUHUILIbI,
yKa3bIBaTh (GOPMY/IbI, CBsI3bIBAIOLIIME JaHHYIO (PU3UUECKYI0 BeJTMUYMHY C APYTUMH BeJTMUMHAMU;

OINKMChIBATb U3yUYeHHble KBAaHTOBblE $IBJIEHWS W TIPOLIECCHl, WCIO/b3ys (Pr3UUYecKue
Be/IMYMHBI: CKOPOCTb 3/IeKTPOMAarHMTHBIX BOJIH, [JIMHA BOJHbI M 4YacTOTa CBeTa, SHEpPrus u
umnynbC (OTOHA, TMepuoj, TMoJypacraja, SHeprusi CBsi3M aTOMHBIX sifiep, MpPU OMMCAHUHU
NPaBU/ILHO TPAKTOBAaTb (PU3MUECKUI CMBIC/I HCIOMb3yeMbIX BeIMUWH, UX 0003HaueHUs WU
e/IMHULIBI, yKa3blBaTb (DOPMYJIbI, CBSI3bIBAIOLME AaHHYIO (DU3NYECKYH BeJMUMHY C JpPYTUMH
Be/IMYMHAMH, BBIUUC/IATH 3HaUeHue (PU3NuecKoll BeJTMYUHbI;

aHa/IM3UpOBaTh (pU3MUeCKHe TPOLIeCChl U sIBJIeHUs, WUCMOMb3ys (pu3nueckue 3aKOHbI U

MPpUHLMUIIBI:  3dKOH OMa, 3dKOHBI T10CJIEAOBATE/IBHOIO W IIdpa/UI€/IbBHOrO COeAMHEeHUS



MPOBOAHUKOB, 3aKoH [[koyns-JleHila, 3aKOH 37€KTPOMarHUTHOM  WHAYKLUW, 3aKOH
NIPSIMOJIMHEMHOT0 PaCIipOCTpaHeHHsl CBeTa, 3aKOHbl OTPa)KeHUsI CBeTa, 3aKOHbI TPerioMJIeHUs
CBeTa, ypaBHeHHe OuHIITeWiHa i (oTo3PdeKra, 3aKOH COXpPaHEHWs SHepPruM, 3aKoH
COXpaHeHHsl HMITy/ibCa, 3aKOH COXPaHeHHWs »3eKTPUUYECKOro 3apsifia, 3aKOH COXpaHeHWUs
MacCoBOT0 4YMCJia, MOCTyJaThl bopa, 3aKOH paJuOakTUBHOIO pacrajia, Mpyu 3TOM pa3/idyaTthb
CJIOBECHY0 (JOPMYJ/IMPOBKY 3aKOHa, ero MaTeMaTHuecKoe BbIpakeHre

1 yCsi0BUs (TpaHULIbl, 00/1aCTH) TPUMEHUMOCTH;

orpe/ieNiiTh HarpaB/ieHWe BeKTOpa WUHAYKLMM MarHUTHOIO TOJsi POBOJHUKA C TOKOM,
cubl Amriepa v cuiibl JIopeHna;

CTPOUTD U OMUCHIBAaTh N300paXkeHue, CO3/laBaeMoe IJIOCKUM 3ePKajioM, TOHKOM JINH30M;

BBITOJIHSTh SKCIIEPUMEHThI TI0 WCC/Ie[loBaHUIO (U3MUeCKUX sIBJIEHUM W TIPOLIECCOB C
WICII0/Ib30BaHKeM MPSIMbIX, U KOCBEHHbIX U3MepPeHUN: py 3TOM (hOpMyIUpPOBATh

rpobsiemMy/3ajjauy ¥ TUIIOTe3y yueOHOro KCIiepruMeHTa, COOMpaTh YCTAaHOBKY U3
TIpe/I/IOXKeHHOTO0 000py/I0BaHusI, POBOJJUTH OITBIT U (POPMYJ/TUPOBATh BHIBObI;

OCYILIeCTBJIAITh TIPSIMble M KOCBeHHble W3MepeHUs (U3UUecKUX BeJMYMH, TIPU 3TOM
BbIOMpATh OMTUMAa/bHBIN CIIOCOO W3MepeHUsi M WCTO/b30BaTh HM3BECTHble METO/bl OLeHKU
MOTPeLIHOCTeN U3MepeHul;

WCC/efloBaTh  3aBUCMMOCTH  (DPM3WYEeCKUX BeIMUMH C UCMO/b30BaHUMEM  TPSMBIX
M3MepeHuil: TIpU 3TOM KOHCTPYMPOBaTh YCTAaHOBKY, (PUKCUPOBATh pe3y/bTaThbl IOJyueHHOMN
3aBUCUMOCTH (DU3WYeCKUX BeIWUWH B BHe Tabimul, W rpadukoB, JenaTh BBIBOZABI 10
pe3yJibTaTaM UCC/ie/I0BaHus;

cobsroiaTh MpaBuWIa 0e30TMacHOrO Tpy/Ja TMPH TPOBeIeHWH HWCC/IeJOBaHWN B paMKax
yuebGHOro 3KCriepuMeHTa, ydeOHO-MCCe0BaTelbCKOW U TIPOEKTHON  JIesiTeJTbHOCTH  C
WCTIO/Tb30BaHNEM M3MePUTe/IbHBIX YCTPOMCTB U 1abopaTopHOTo 000PY/0BaHuS;

pelllaTh pacyéTHble 3aJaud C $IBHO 3a/laHHOM (U3UUeCKOW Mo/ie/bio, HCIO0JIb3Yys
¢u3rueckue 3aKOHbBI U TIPUHIIUIIBI, HA OCHOBE aHa/ii3a YCIOBUS 3a/laud BhIOUpPaTh (GU3MUECKYIO
Mo/iesib, BBIJENIATh (U3NUecKre BeMWYMHbI U (OpMyJibl, HeoOXOAWMble [jisi e€ pelleHus,
TIPOBO/IUTH PACUéThl M OLIEHWBATh PeaIbHOCTD MOJIyYeHHOT 0 3HaueHust (pr3nuecKoi BeJTMUMHbL;

pelllaTh KaueCTBeHHbIe 3aJ/jJauM: BbICTPAUBATH JIOTUUECKH HENPOTUBOPEUMBYIO LIETIOUKY
pacCyKJleHHi C UCIOMb30BaHUEM H3yUeHHbIX 3aKOHOB, 3aKOHOMEpHOCTel U (hU3NYeCcKux
SIBJICHUM;

WCTONBb30BaTh TIPU  pellleHWH yueOHbIX 3alad  COBpeMeHHble HH(MOpPMAaIMOHHbIE
TeXHOJIOTUM [ijIi TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPeTallid W TIpe[CTaB/ieHus yueOHOU U
Hay4YHO-TIONY/ISIpHOM MH(OpPMaL[MM, TOAYYeHHOW M3 pas3/MuHbIX HCTOYHHUKOB, KPUTHUECKH

aHa/IM3UPOBATh TIO/TyYaeMyr0 WH(POPMALHIO;



OOBSCHATL TIPUHLWIBI JI€HCTBUS MallWH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB,

Pa3/inuyaTh yCJIOBUA UX 6e301macHOro UCIoJ/Ib30BaHUs B HOBCE,[[HeBHOI‘/JI JKHU3HU;

TIPUBO/IMTH TIPUMEPHI BK/IaZla POCCUHCKUX U 3apyOe)KHbIX YUEHBIX-(U3MKOB B pa3BUTHE

HayK{, B 00bsICHEHHE TIPOLIeCCOB OKPY>KAIOIL[eT0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUM;

HCII0J/Ib30BATh TeOpeTUYeCKHE 3HaHUA 110 CbI/IBI/IKe B HOBCE'Z[HEBHOI\/‘I JKHU3HU

st obecrieyeHust 6e30macHOCTA TpU oOpaljeHUH C TpUbopamMd U TeXHUUECKUMH

YCTpOﬁCTBaMH, AJI1 COXpaHeHHs 300DOBbA U CO6J'II-O,I:[€HI/IH HOPM 3KOJIOTUYECKOr'o IroBeAeHUA B

OKpYKarollle cpefie;

paboTaTte B TpymIe C BBINOJHEHHEM pa3/WYHBIX COLUAIBHBIX pOJeH, TIaHUPOBaTh

paboTy Tpymmbl, palMOHaIBHO pacripeziensaTh 00S3aHHOCTH W IJIAHUPOBATh [€STEbHOCTh B

HeCTaHAAPTHBIX CUTydlUAX, OLEHHWBATH BKJ/d[ KaXKAOro M3 YUdaCTHHMKOB TI'DYIIIBI B pelIeHHe

paccMaTpuBaeMoi TTPoOIeMBI.

TemaTnueckoe I/IaHUPOBaHUE

10 xnacc
KosnuecTBo uacos JJ/IeKTPOHHbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3/ieJioB U TeM KontposibHble | IIpakTHUuecKkue
n/n Bcero oOpa3oBare/ibHbIE
NporpamMmsI paboThl padoThI
pecypchbl
Pazpen 1. PU3UKA 1 METO/IbI HAYUHOI'O ITO3HAHUSA
®du3uKa u
1 MeTO/IbI ) bubmoreka IIOK
. HayuyHOTO https://m.edsoo.ru/7f41bf72
MO3HaHUS
Wtoro no paspeny 2
Paszpen 2. MEXAHHUKA
bubmoteka LIOK
2.1 | Kunemaruvka 5
https://m.edsoo.ru/7f41bf72
bubmioreka LJOK
2.2 | Iunamuka 7
https://m.edsoo.ru/7f41bf72
3aKOHBI
bubmoreka IIOK
2.3 | coxpaHeHUs B 6 1 1

MeXdHHKe

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Paszpen 3. MOJIEKYJ/IAPHASA ®U3UKA 1 TEPMOJIMUHAMUKA

OcCHOBBI
- MOJIEKY/ISIPHO- 9 . bubmoreka LJOK
" | kuHeTMueckoit https://m.edsoo.ru/7f41bf72
TeOpUU
OcHOBBI bubnuoreka LIOK
3.2 10 1
TePMOJMHAMUKH https://m.edsoo.ru/7f41bf72
ArperaTHble
COCTOSIHUSI
bubmioreka LJOK
3.3 | BerjecTsa. 5
https://m.edsoo.ru/7f41bf72
®dazoBbIe
repexo/ibl
Wtoro no pa3peny 24
Pazpgen 4. JJIEKTPOJUHAMUKA
bubmoreka IIOK
4.1 | DyekTpocTaTHKa 10 1
https://m.edsoo.ru/7f41bf72
[TocTosIHHBIM
3/1eKTPUYeCKUI
bubmoreka IIOK
4.2 | Tok. Toku B 12 1
https://m.edsoo.ru/7f41bf72
pa3/IMYHbIX
cpefax
Wtoro no pasgeny 22
Pe3epBHOe Bpemsi 2
OBLIEE
KOJIMYECTBO
68 3 3
YACOB I1O0
[MTPOI'PAMME
11 xnacc
Ne | HaumeHoBaHMe Ko/smmuecTBO Uacos JJ/IeKTPOHHbIE
n/ | pasjenoB U TeM Bcer | Kontpoabnsi | [IpakTuuecku (zudpoBsre)
II MporpaMmal 0 e paﬁOTbI e paﬁoTbl 06pa30BaTEJ1beIe

pecypchbl



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Paszpen 1. JIEKTPOJJUHAMMUMKA

MarsauTHoe 1oJie.

bubmiorteka LJOK

1.1 | DnekTpomMarHuTHa 11 https://m.edsoo.ru/7f41c97
sl UHAYKLUS C
Wtoro no pa3peny 11

Paspen 2. KOJIEBAHUWSA Y BOJ/IHbBI

MexaHuueckue 1 bubmoreka [IOK
2.1 | 5IeKTpOMarHUTHbI 9 https://m.edsoo.ru/7f41c97
e KonebaHuUs c
MexaHWUeCKHe 1 bubmoreka LIOK
2.2 | 31IeKTPOMAarH1THbI 5 https://m.edsoo.ru/7f41c97
e BOJTHBI c
bubmioreka LIOK
2.3 | Onruka 10 3 https://m.edsoo.ru/7f41c97
c
Wroro nio pasgeny 24

Pa3gen 3. OCHOBBI CIIEIIAJTIbHON TEOPUM OTHOCHUTE/IbHOCTH

OcCHOBBI
bubmiorteka LJOK
crieLiaIbHOM
3.1 4 1 https://m.edsoo.ru/7f41c97
TeopuHr
[¢
OTHOCUTEILHOCTH
HWToro 1o pa3zeny 4

Paszpen 4. KBAHTOBASA ®U3UKA

bubmoreka LJOK
https://m.edsoo.ru/7f41c97

D/1IeMeHThI
4.1 6
KBAHTOBOU OITTUKUA

C

bubmoreka [IOK

4.2 | CTpoeHue aToMa 4 https://m.edsoo.ru/7f41c97

c

bubmoteka LIOK

4.3 | ATomMHOe 51pO 5 https://m.edsoo.ru/7f41c97

c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Paszpen 5. 9JIEMEHTBI ACTPOHOMMWHA 1 ACTPOPU3UKHN

OJIeMEeHTBI bubnuoreka LIOK

5.1 | acTpoHOMUHU U 7 1 https://m.edsoo.ru/7f41c97
acTpodu3UKU C

Wtoro no pa3peny 7

Paspen 6. ObOBIIAROIIEE ITIOBTOPEHHE

bubmoreka [IOK
O6ob6matornee
6.1 4 https://m.edsoo.ru/7f41c97
TIOBTOPEHHE
c
Wtoro no paspeny 4
Pe3epBHOE Bpemsi 3
OBILEE
KOJIMYECTBO
68 4 7
YACOB I10
ITPOT'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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