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I IINTAHUPYEMDBIE PE3VYJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHET'O OBLHEI'O OBPA3OBAHUSA

INMPEIMETHBIE PE3YJIbTATbBI

K koniy obyuenuss B 10 Kjacce mpenmeTHble pe3yJsbTaTbl HA 6a30BOM YPOBHE [TOJIKHBI
oTpaykaTb CHOPMMPOBAHHOCTD Y OOYUAIOIIMXCS YMEHMIA:

JEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo Gu3uKu B HOPMUPOBAHUM COBPEMEHHON
Hay4YHOM KapTMHBI MMPA, B Pa3BUTUM COBPEMEHHON TEXHUKM M TEXHOJOTUH, B MPAKTUUECKOM
IesITeJIbHOCTH JIIOMEN;

YUUTBIBATh T'PAHUIbBl TPUMEHEHUSI M3YUEHHbIX (GU3NMYECKUMX MOAesel: MaTepuaabHast
TOYKa, MHEepIMaJbHasl CUCTeMa OTCUETa, abCOIOTHO TBEPAOE TeJO, UAEATbHbIN ra3, MOMeIU
CTPOEHMS Ta30B, SKUAKOCTEN M TBEPABIX TeJ, TOUEUHBIN 3JIEKTPUUECKUI 3apsih TIPU pelleHUn
(usmuecknx 3agauy;

pacro3HaBaTh Gu3MuyecKue SIBJIeHusT (MPOIeCChl) M OOBSICHATh UMX HAa OCHOBE 3aKOHOB
MeXaHUKM, MOJIEKYJISIPHO-KMHETUUECKOM TeOopuy CTPOeHMSI BellleCcTBa U 3JIeKTPOAVMHAMMKNA:
paBHOMEPHOe ¥ paBHOYCKOpPEHHOe IMpSIMOJIMHEeNHOe [BUXXeHue, CBOOOIHOe TajieHue TeJl,
IOBIDKEHME TI0O OKPYKHOCTM, WHEpPIMs, B3auMopencTtsue Ten, aubdysus, OpoyHOBCKOe
IBVDKEHME, CTPOEHME SKUIKOCTEM M TBEPIbIX TeJ, M3MEHeHue OObEMa TeJ MpPU HarpeBaHUM
(oxnaxkaeHnn), TerJioBoe paBHOBeCHe, MCIapeHue, KOHJeHcalysl, TijlaBjieHne, KpUCTa/mM3anus,
KUIeHMe, BJIAKHOCTb BO3AYyXa, MOBBIIIEHVEe AABJIeHMSI ra3a Mpy ero HarpeBaHuM B 3aKPbITOM
cocyzle, CBSI3b MEKIy IapaMeTpaMM COCTOSIHMSI Ta3a B M30Mpolleccax, 3JeKTpu3aius Tell,
B3aMIMOJIE/ICTBME 3aPSIIOB;

ONMCHIBATh MeXaHUYecKoe [BVKeHMe, UCIOIb3ys (dusmueckue BeIMUYMHBbI: KOOpAMHATA,
MyThb, TepeMelleHe, CKOPOCTh, YCKOpeHMe, Macca Tejia, Cujia, MMITYJIbC Teja, KMHeTuuyecKas
SHeprusi, TMOTEeHIMa/IbHasl SHeprusi, MeXaHuveckas paboTa, MeXaHMYecKas MOIIHOCTb; IIpU
ONMMCAaHUM TIPAaBWJIbHO TPaKTOBaTb (U3NYECKMII CMbBICJ MCIIOJb3YEMbIX BEJIWYMH, WX
0003HauUeHMST U eIMHUIIbI, HAXOOUTb (POPMYJIbI, CBSI3bIBAIOIIIME NTaHHYIO GU3MUECKYIO BEJIMUUHY
C APYTMMM BeIUUYMHAMMU;

ONMCHIBATh M3yYEHHbIE TEIUIOBbIE CBOMCTBA TeJN M TEIIOBbIE SIBJIEHMS, MCIIOJb3YSI
dbusnueckre BeMMUMHBI: [TaBJ€HME Ta3a, TEeMIIepaTypa, CpPeOHSSI KUHETHMYecKas SHeprus
XAaOTUYECKOT'O MABVMKEHUSI MOJIeKYJ, CpelHEeKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIMUYEeCTBO
TeIJIOTbI, BHYTPEeHHSII 3Heprusi, pabora rasa, KoabdUIMeHT MOJe3HOro NeMCTBUS TeIJIOBOTO
IBUTATEJIS; TIPY OMMCAHUY MTPaBUIbHO TPAKTOBATh (PU3NYECKMII CMBIC/T MCITOTb3YEMbIX BEJIMYNH,
UX O0OO3HAUEHMSI M EeOVHMUIIbI, HAXOOUTh (OPMYJIbI, CBSI3bIBAIOIME TAaHHYIO (U3NYECKYIO
BEJIMUMHY C JIPYTUMU BeJIMUMHAM;

ONMCHIBATh M3yueHHbIE 3JIEKTPUUECKMEe CBOMCTBA BeIeCTBA UM 3JIEKTPUUYECKUE SIBJIEHUS
(TIpotieccsl), UCHOJIb3YsT (pU3MYeCKMe BeIVMUYMHBI: JIEKTPUUECKUIA 3apsif, JIEKTPUUECKOoe TIOJIe,
HaMpPSDKEHHOCTb  TTOJISI, TOTEHIMA, Pa3sHOCTh TOTEHIMAJIOB; IPU OMMUCAHUM IPAaBUJIBHO
TPaKkTOBaTb GU3NYECKUIN CMbICJ MCIOJb3YEMbIX BEJIUMYMH, MX OOO3HAUEHUSI U eOUHMUIIBI;
yKasbIBaTh (hOPMYJIbl, CBSI3bIBAIOIIIME NAHHYIO (PU3NUECKYIO BEJIMUMHY C APYTUMM BeIMUMHAMMU;

aHAIM3MPOBaTh (pu3MUYecKkMe MPOIECChl U SIBJAEHMS, UCIIOAb3ys (U3MUYEeCKre 3aKOHBbI U
MPUHIIUIIBLL: 3aKOH BcemupHoro Ttsrotenwus, I, II u III 3akonbl HbioTOHA, 3aKOH COXpaHEHUS
MeXaHNYEeCKOV SHEepPruu, 3aKOH COXPAHEHUs UMITYJIbCa, TIPUHIIAII CYTIEPIIO3UIINMA CUJT, TIPUHLINATI
pPaBHOIPaBUsI MHEPLIMATbHBIX CUCTEM OTCYETA, MOJIEKY/ISIPHO-KMHETUUECKYIO TEOPUIO CTPOEHMS
BellleCTBa, T'a30Bble 3aKOHbI, CBSI3b CpeAHEeM KUHETUUECKOM SHEpPruy TeIJIOBOTO [BUKEHMUS
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MOJIEKYJT C abCOIOTHOM TeMIIepaTypoy, TEepPBbIi 3aKOH TEePMOIMHAMMKM, 3aKOH COXPaHEHUS
3JIEKTPUYECKOrOo 3apsifa, 3akoH KyjoHa, mpM 3TOM pas3jinyaTh CJIOBECHYIO (OpMYJIMPOBKY
3aKOHa, €ero MaTeMaTu4YecKoe BbIpaskeHMe M yCJIOBUST (IPaHUIIbI, 06J1aCTI) TPUMEHMMOCTH;

OOBSICHITH OCHOBHbBIE IMPUHLIMAIIBI AEMCTBUS MAIllMH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pasanyaTh yCJIOBUS UX 6€30MacHOTrO MCIIOIb30BaHMS B TTIOBCEIHEBHOM XXU3HU;

BBITIOJIHATh SKCIIEPUMEHTBI IO MCCAeNOBAaHMIO (DU3NUECKMX SIBJEHUNA U IPOLECCOB C
UCIIO/Ib30BAaHMEM TMPSMbBIX ¥  KOCBEHHBIX M3MEpeHui, Impu I3ToM (HopMyImMpoBaTh
npobiemMy/3ajadyy M TUIOTe3y YyYeOHOTO OSKCIEepPUMEHTa, COOMpaThb YCTAHOBKY U3
MpeIJIOKEeHHOTO 0O0PYAOBaHMS, TPOBOAMUTD OTIBIT U (hOPMYJIMPOBATh BbIBOIbI;

OCYIIECTBJISITb MpPSIMble ¥ KOCBEHHbIE M3MepeHUs] (GU3UYECKUX BEJIMUMH, IIPU ITOM
BBIOMpATh ONTUMAJbHbBIA CIIOCOO M3MEpeHMSI M MCIOJIb30BaTh M3BECTHbIE METONbl OLIEHKMU
MO PEIIHOCTEN U3MepeHNIt;

MCCIeNOBATh 3aBUCUMMOCTY MEXKAY GU3NMYECKMMM BEJIMYMHAMM C  MCIIOJIb30BaHMEM
NpSIMBbIX WM3MEpEeHMIi, TMpU ISTOM KOHCTPYMPOBAaTh YCTAaHOBKY, (UKCUMPOBATh pe3ybTaThl
MTOJTYYEHHOM 3aBUCUMOCTY (M3MYECKMX BEIMUYMH B Bue Tabyuil U IpaduKoOB, He1aTh BbIBOIbI
10 pe3yJIbTaTaM MCCJIeIOBAHMS;

cobmoaTh IMpaBujia 0Ge30MacHOTO TPyHa IpyM IPOBEIEeHMM MCCIIeNOBaHMI B paMKax
YYeOHOTO 9KCIIEPUMEHTA, Y4YEeOHO-MCCIeAOBATEebCKOM ¥  IPOEKTHOM JIeSITeJIbHOCTU C
MCITOJIb30BAHMEM M3MEPUTEIbHBIX YCTPOMCTB U JJaBOpaTOPHOTO 0OOPYIOBAHMS;

peliaTb pPacuéTHble 3aJauM C SBHO 3aJaHHOM (U3MYECKOM MOMAEIbIO, MCIIOIb3YS
(usmyeckme 3aKOHbBI U MPUHIIMITBI, HA OCHOBE aHajIM3a yCJIOBMS 3a/iauM BbIOVPATh HU3NUYECKYIO
MOJIe/Ib, BBIAEJSITb (GU3NMUYECKME BEeJIMYMHBI U (GOPMYJIbI, HEOOXOmMMbIe [JIT €€ pellleHus,
MIPOBOAMUTD PACUETHI ¥ OIIEHMBATDH PEATbHOCTD ITOJTYYEHHOTO 3HAUeHsT (GM3NIECKO BEJIMUYNHBI;

pelaTb KayeCTBEHHbIE 3afauy: BBICTPAaMBATh JIOTMYECKM HEMPOTMBOPEUMBYIO LIEIMOUKY
pacCysKIeHuIi C OTIOPO Ha M3yUYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTY U GU3NUECKIE SIBIICHUS;

MCIIOJIb30BaTh IIPU  pelleHuM YueOHbIX 3amad COBpeMeHHble MHOOpPMAalVIOHHbIE
TEXHOJIOTUM [IJIT TIOUMCKA, CTPYKTYPUMPOBAHMS, MHTEPIPETALMM U TIPENCTABJIEHUS YuyeOHOM U
HAayYHO-TIOMYJIIPHOM WMHGOPMAaIUY, TOJYYEHHOM W3 Ppas3JIMUHbIX MCTOYHUKOB, KPUTUUYECKU
aHaJIM3MPOBATh MOJIYYaeMY0 MHGOPMaINIo;

MIPUBOJINUTDh MPUMEPHI BKJIaJa POCCUMCKUX U 3apYyOEKHBIX YUEHBIX-(DU3UKOB B pa3sBUTHE
HayKy, OObSICHEHME MTPOIIECCOB OKPY3KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUIA;

MCITO/Ib30BaTh TEOpPEeTHYeCKue 3HaHUS 10 GU3UKe B TIOBCEIHEBHOWM JKU3HU  IJIST
obecrieueHnst 6e30MacHOCTY TPy OGpaIleHny C MPUOOPaMM M TEXHUUYECKUMM YCTPOVICTBAMMU, JIJIsT
COXpaHEeHMST 3[0POBbS U COOJTIOAEHMSI HOPM 9KOJIOTMUYECKOTO TTOBEIEHNSI B OKPYSKAIOIIEN CPEJIE;

paboTaThb B TPYIIIE C BbITOJHEHMEM Pa3/IMUHbBIX COIMAIbHBIX POJIEH, TJIaHMPOBATh paboTy
TPYIIbI, paIlMOHAIbHO paclpeneisTbh OOS3aHHOCTM WM IUIAHMPOBAThb JIeSITEJIbHOCTb B
HECTAaHIAPTHBIX CUTYalMSIX, aJleKBaTHO OLIEHMBAaTh BKJIAJ KaKJOTO M3 YYaCTHUKOB I'PYIIIbI B
pellleHe pacCMaTpyuBaeMoli MPoOJIeMbI.

K konmy obyuennss B 11 Kjacce mpenmeTHble pe3ysbTaThbl Ha 6a30BOM YPOBHE TOJIKHBI
OTpaskaTb CHOPMUPOBAHHOCTb Y OOYYAIOIIVXCS YMEHMIA:

JEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo Gu3ukyu B GOPMUPOBAHUM COBPEMEHHON
Hay4YHOM KapTMHBI MMPA, B Pa3sBUTUM COBPEMEHHOM TEXHUKMU M TEXHOJIOTUM, B MPAKTUUECKON
IesITeJIbHOCTY JIIOJIEN, 1IeJIOCTHOCTb ¥ €IMHCTBO (P13MUeCcKoi KapTUHBI MUPa;

YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBbIX (U3NUYECKUX MOMEJIEN: TOUYEUHBIN
9JIEKTPUYECKUI 3apsill, Jyd CBeTa, TOYEUHbIi MCTOYHMK CBETA, SAEpHas MOIejlb aToMa,
HYKJIOHHAsI MOZIeJTb @aTOMHOTO SIipa Py pellieHny GU3MIecKux 3a1ay;
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pacro3HaBaTh (usMueckue sBiIeHUS (TPOLECChI) M OOBSICHSITHL MX HA OCHOBE 3aKOHOB
3JIEKTPOAVMHAMUKY ¥ KBAHTOBOM (U3UKU: 3JIEKTPUYECKasl MPOBOIMMOCTb, TEIJIOBOE, CBETOBOE,
XMMMUYECKOe, MarHMTHOE [EeMCTBUSI TOKa, B3aMMOJENCTBME MAarHUTOB, 3JEKTPOMAarHMUTHAS
MHOYKUMS, AEMCTBME MarHUTHOTO IO Ha MPOBOJHMK C TOKOM M [ABVOKYIUMIACS 3aps,
3JIEKTPOMArHMUTHbIE KOJIeOaHMS ¥ BOJIHBI, TPSIMOJIMHEHOE paclipOCTpaHeHMe CBETA, OTPaskeHue,
npejomsieHne, wuHTepdepeHIyss, UbpakIusa W TMOJIpU3alUMs CBeTa, OUCIEPCUsT CBeTa,
doroanexkrpuuecknii 3pdekT (poroaddekT), cBeTOBOE MaBeHMe, BOSHUKHOBEHME JIMHENUATOTO
CIeKTpa aToMa BOJOPOZA, ECTECTBEHHAS M MCKYCCTBEHHAs! PaliOaKTUBHOCTb;

ONMCHIBATh M3yYEeHHbIE CBOMCTBA BEIIECTBA (9JEKTPUUECKME, MAarHUTHbIE, OITUYECKUE,
3JIEKTPUYECKYIO MTPOBOAMMOCTb Pa3/IMYHBIX CPel) M 3JIeKTPOMAarHMUTHbBIE SIBJIEHUST (ITPOLIECCHI),
UCIONb3ysT (u3nuueckme BeIMUMHBI: 3JIEKTPUYECKMUI 3apsifi, Cuia TOKa, 3JIEKTPUUYECKOe
HaIpsiKeHue, 3JIeKTPUUYEeCKOe COMTPOTMUBIIEH)E, PA3HOCTDb IMOTEHIIMAJIOB, 3JIEKTPOABMKYILAS CUIIA,
pabora TOKa, MHAYKIMS MarHUTHOrO ToOJid, cwia Awmriepa, cuia JIopeHIa, MHOYKTUBHOCTD
KaTyIIKM, SHEPrusl 3JEeKTPUYECKOTO M MAarHMTHOTO TIOJIel, TMEepMOJ M 4YacToTa KoyiebaHuil B
KoJiebaTeIbHOM KOHTYpe, 3aps M Cuja TOKa B MPOIECCe FapMOHMUYECKUX 3JIEKTPOMArHUTHBIX
Kojie6aHui, (POKyCHOe pacCTOsTHME ¥ OITMYecKas Cuja JIMH3bI, TPU OMMCAHUM TIPAaBUWIbHO
TPAKTOBaThb (PU3NUECKUII CMBICJ MCIIOIb3YEMbIX BEJIVYMH, UX OOO3HAYEHWUSI U eIUHMUIIbI,
YKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMUYMHY C APYTUMM BEIMUMHAMY;

ONMCHIBATh M3YUEHHbIE KBAHTOBBbIE SIBJIEGHMSI ¥ IIPOIECCHI, MCIONb3ysd (uU3NYecKue
BEJIMUMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTA CBETAa, SHEPrus u
UMITYJIbC (OTOHA, TEepUOJ IOJypacraga, SHEeprusi CBSI3M aTOMHBIX SOep, Mpu OMUCAHUU
MPaBWIbHO TPAKTOBAaTh (DU3MYECKMIT CMbBICJ MCIIOAb3YEMbIX BEJINYMH, UX OOO3HAUEHUS] WU
eIOVHUIIbI, YKa3bIBaThb (OPMYJIbI, CBSI3bIBAIOIIME MAHHYIO (U3NUYECKYIO BEIUUMHY C APYTUMMU
BeJIMYMHAMM, BBIYMCIIATD 3HAaUeHMe (QU3MUeCKOI BeJINMUMHBI;

aHAJIM3UPOBATh (DU3MUYECKMe MPOIECChl U SIBJIEHMS, UCIOJb3Yysd (BuU3MuecKyue 3aKOHbI U
NpUMHIMIB: 3akKOH Owma, 3aKOHbl IOC/IEOBATEIbHOTO ¥  IApPa/UIeJIbHOTO COENMHEHMUS
MPOBOAHMKOB, 3akoH [Iskoyns-JIeHiia, 3akOH 2JIEKTPOMAarHMTHOM  MHIYKIWM, 3aKOH
MIPSIMOJIMHETHOTO PacIpOCTPaHEHMsT CBETA, 3aKOHbI OTPaKEHMSI CBETa, 3aKOHBI IMPEJIOMJIEHMS
CcBeTa, ypaBHeHMe OUHINTeNHA IS ¢oTroddpderTa, 3aKOH COXPAaHEHMSI SHEPruM, 3aKOH
COXpaHEeHMsI MMITYJIbCa, 3aKOH COXPaHEHMs 3JIeKTPUUECKOTO 3apsiia, 3aKOH COXPaHEHUS
MAacCOBOT'O YMCJIa, MOCTYJaThl bopa, 3aKOH pagMOakTMBHOrO paclaza, MpM 3TOM pas3indaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTUUeCKOe BbIpaskeHMe M YCJIOBUS (TPaHMUIIbI,
06J1aCcTV) TPUMEHUMOCTY;

ONpeiessiTh HaIlpaBJieHMe BEKTOpa MHIAYKIMM MarHUMTHOTO TIOJISI MTPOBOAHMKA C TOKOM,
cuiibl Amriepa u cuiibl JIopeHiia;

CTPOUTD U OMMUCHIBATh U300paskeHMe, CO3aaBaeMoe MJIOCKMM 3epKaioM, TOHKO JIMH304;

BBITIOJIHSITh 9KCIIEPUMEHTBI IO MCCIENOBAHUIO (U3NYECKUX SIBJIEHUI U IPOIECCOB C
MCIIOJIb30BAHMEM  TIPSMBIX UM KOCBEHHBIX M3MEpPEeHMil: TpuM  3TOM  (GOpMYJIMpPOBaTh
nmpobsiemy/3amauy M TUIIOTe3y Y4YeOHOTro SKCIepuMeHTa, COOMpaTh YCTAHOBKY U3
MpeJIosKeHHOTO 060pyI0BaHMsI, TPOBOAUTH OMBIT U (GOPMYJIMPOBATH BHIBOI;

OCYIIECTBJISITb TpPSIMble ¥ KOCBEHHble Uu3MepeHus] GU3NYECKUX BeIUYMH, TpU 3TOM
BBIOMpATh ONTUMAJIbHBIA CIOCOO M3MEpEeHMSI M MCIOJIb30BaTh M3BECTHbIE METONbl OIIEHKMU
MTOT'PEITHOCTEN U3MEPEHNIA;

MCCIIeN0BATh 3aBUCUMOCTY (DU3MUECKUX BEJIMUMH C VCIIOIb30BaHMEM TIPSIMbIX M3MEepEeHMIA:
MpM 3TOM KOHCTPYMPOBAThb YCTAaHOBKY, (DUKCUPOBATH pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU



dusuyeckux BeaMUMH B Buge Tabiui, ¥ TpadMKOB, [ejaTh BbIBOALI IO pe3y/bTaTam
MCCIIeIOBaHMS,;

cobyoaTh MpaBuia 0Ge30MacHOTrO TPyJda IpM IPOBEIEeHMM MCC/IeNOBaHMIA B paMKax
y4ebHOro SKCIEpPUMEHTa, YYeOHO-MCC/IeNOBATeIbCKOM ¥  IPOEKTHOM [eaTeNbHOCTU C
MCITO/Ib30BaHMEM U3MEPUTEIbHBIX YCTPOICTB U JIabopaTOPHOro 06OPYAOBAHMS;

peliaTh pacuéTHble 3amauyM C SIBHO 3afaHHOM (U3MUECKON MOJIE/bI0, MCIIOIb3YS
(bmaneCKme 3aKOHbI U IIPMHINMIIbI, HA OCHOBE aHa/iin3a YCJIOBUA 3ada4un BbI6I/IpaTb Cl)]/ISI/IquKy}O
MOJIe/ib, BBIIEISATb (M3NUYECKMe BeJMuuMHbl U (HOPMYJIbI, HEOOXOAMMbIe [Ji1 €€ pelleHus,
MIPOBOJIMUTH PACUYETHI M OLIEHMBATh PEAJIbHOCTD ITOJTYUYEHHOrO 3HaueHus: (PU3nuecKoit BeIMuHbI;

peuiatb KauyeCTBEHHbIE 3aJaul: BBICTPAMBATb JIOTUMUYECKU HEIIPOTUBOPEUMBYIO LIECIIOYKY
pacCysKIeHuii C OTIOPO Ha M3yUYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (U3NUECKIe SIBIEHNS;

MCIIO/Ib30BaTh IIpM pellieHMy Y4ueOHbIX 3aJay COBpeMeHHble MH(POpPMAaIMOHHbIE
TEXHOJIOTMM [JIs1 TIOMCKA, CTPYKTYPUPOBaHMS, MHTEpIIpeTaluu ¥ IIpeaCcTaBjeHus y4ebHOM u
HayYHO-TIONYJISIPHOM WHMOpMaLuy, TOJYUYEHHOW W3 Ppa3IMUHbIX MCTOYHUKOB, KPUTUYECKU
aHaJIM3MPOBATh MOJyYaeMyo MHGOPMaIINIO;

OOBSICHATD IIPUHIIMIIBI JEVICTBYUS MAILVH, IIPUOOPOB U TEXHUUYECKUX YCTPOMCTB, PasInyaTh
yCJI0BMS MX 6€30I1aCHOIO MCIT0/Ib30BaHMsl B IIOBCEIHEBHOM SKMU3HM;

MIPUBOJINUTHh MPUMEPHI BKJIaJa POCCUMCKUX U 3apYyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKM, B 0ObSICHEHME TIPOIIECCOB OKPY’KAIOIIEro Mupa, B pasBUTHE TEXHUKM U TEXHOJIOTUIA;

MCITO/Ib30BaTh TEOpeTHYeCcKue 3HaHuS 110 Gu3MKe B TIOBCEIHEBHONM JKUSHU IJIS
obecreueHnst 6€30MMacHOCTH TPy OOpalleHny C MpUGopaMu 1 TEXHUUYECKUMM YCTPOIICTBAMM, [IJIsT
COXpaHEeHMsT 30POBbSI U COOIOAEHNMS HOPM 9KOJIOTMUECKOTO IMOBEIEHNS B OKPYsKaloIlIeli cpefie;

paboTaThb B TPYIIIE C BbITOJTHEHMEM PAa3IMUHbIX COIMAIbHBIX POJIEi, TUIAaHMPOBATh paboTy
TPYIIIbI, palMOHAJIbHO pacClpeneisaTh OOS3aHHOCTM M  IUIAHMPOBAThb [IeSITeJIbHOCTb B
HECTaHIAPTHBIX CUTYALMIX, aJeKBaTHO OLIEHMBATh BKJIAJ Ka’kKOOTO M3 YYACTHMKOB TI'PYIIIbI B
pellleHre pacCMaTpuBaeMoli MPoOJIEMBI.

JINYHOCTHBIE PE3VYJIBTATbBI

JIMuyHOCTHBIE pe3yJsibTaTbl OCBOeHMUs yueOHoro mnpeamera «Dusmuka» OOKHBI OTPaskaTh
TOTOBHOCTb U CIIOCOOHOCTb OOYYaIOMIMXCS PYKOBOJCTBOBATbCSI CHOPMUPOBAHHOM BHYTpEHHEN
MO3UIMENA JIMYHOCTU, CUCTEMOM I[€HHOCTHBIX OpMEHTAIWi, IMO3UTUBHBIX BHYTPEHHUX
yOeXKIEeHMII, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO  OOIIEeCTBa,
paciipeHe >KM3HEHHOTO OIbITA M OIbITa JeSITeJTbHOCTM B IIpollecce peanu3alii OCHOBHBIX
HalpaB/IeHU BOCIIUTATEbHOM NeITeJIbHOCTY, B TOM UMCJie B YaCTHU:

1) rpakFaHCKOTO BOCIIMTAHMUSA:

chOPMUPOBAHHOCTb  TPAKIAHCKONM TO3UIMM  OOYYaIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOI'O WJieHa POCCUIICKOTO OOIIeCTBa;

MIPUHSITHE TPAAUIIMOHHBIX OOIIeYe/IOBeYeCKUX T'YMaHUCTUUYECKUX U JIeMOKPaTUUYeCKUX
IIEHHOCTE;

TOTOBHOCTb BECTM COBMECTHYIO IEeATEeJbHOCTb B MHTEpecaxX TpaskIaHCKOrO OOIlecTBa,
y4acTBOBaThb B CAMOYIIpaBJIeHMM B 0Opa3oBaTeIbHOM OpraHu3alun;

yMeHMe B3aMMOJENCTBOBaTb C COLUMAJIbHBIMU WHCTUTYTaMM B COOTBETCTBUM C UX
byHKUMSIMY U Ha3HAYEHMEM;

TOTOBHOCTD K TYMAaHUTAPHOM U BOJIOHTEPCKON JIeSITEIbHOCTH;

2) IaTPpUOTUYECKOT0 BOCTIMTAHMS:

chopMMUPOBAHHOCTDH POCCUIMCKON T'PasKIAHCKON UAEHTUUYHOCTH, MAaTPUOTU3MA;
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[IEHHOCTHOE OTHOIIIEHMEe K TOCYAApCTBEHHBIM CUMBOJIAM, IOCTVMKEHMSIM POCCUIICKUX
YUEHBIX B 00/1aCTU PU3UKU U TEXHUKIN;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMUSA:

chOpMMPOBAaHHOCTb HPABCTBEHHOT'O CO3HAHMS, ITUUECKOTO ITOBEEeHNS;

CIIOCOOGHOCTh OIEHMBATh CUTYAIMIO ¥ MPUHUMATh OCO3HAHHbBIE pEIeHMsI, OPUEHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMbI ¥ IIEHHOCTM, B TOM YKCJIE B AeATEIbHOCTY YUEHOTO;

OCO3HaHMe JIMYHOTO BKJIa/la B IIOCTPOEHME YCTOMYMBOTO OYayIlEero;

4) 3CTeTUYECKOT0 BOCITUTAHMS:

3CTETYECKOe OTHOIIIEHNE K MUPY, BKJIIOYAsl 3CTETUKY HayYHOTO TBOPYECTBA, MPUCYIIETO
(busnueckon HayKe;

5) TpymoBoro BoctiuTaHus:

MHTEpeC K pasauMyHbiM cdepam mTpodecCHOHaTbHOM AesITebHOCTM, B TOM YMUCIIE
CBSI3aHHBIM C (U3MKOM ¥ TEeXHMKOM, yMEHMe COBepllaThb OCO3HAaHHBIM BbIOOP OymYyILEi
mpodeccuu 1 peaan3oBbIBaTh COOCTBEHHBIE JKM3HEHHbIE TIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 0Opa3s0OBaHMIO M CaMOoOOpa3oBaHMIO B 06jacT (PU3MKM Ha
MIPOTSDKEHUM BCEN JKU3HU;

6) 3K0JIOTMYECKOT0 BOCIIUTAHUS:

chOpMMUPOBAHHOCTb 9KOJIOTMYECKOV KYJbTYpPhbl, OCO3HaHME TJ06aJbHOTO XapaKkTepa
9KOJIOTMYECKUX ITPOOIEM;

IJIAHMPOBAaHME M OCYIIECTBJIEHME MECTBUI B OKPYKAIOIIEH cpele HAa OCHOBE 3HAHUS
1[eJIel YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBaA;

pacillMpeHie OIbITa JesATEeJbHOCTY 9KOJOTMYECKOM HalpaBJIeHHOCTM Ha OCHOBE
MMEIOIIMXCST 3HAaHUM 10 (PusmKe;

7) HeHHOCTY HAaYYHOr'0 IIO3HAHUSI:

chOpPMMPOBAHHOCTb  MMPOBO33PEHMSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pasBUTHS GU3NYECKON HAYKH;

OCO3HaHMe IIEHHOCTY HAay4YHO JesTeIbHOCTY, TOTOBHOCTb B IpOIiecce M3yueHus Ppusmkm
OCYIIECTBJISITh MPOEKTHYIO U MCCIe0OBATENbCKYIO IeSITEIbHOCTh MHAVBUIYAJIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3VJIbTATbBI

ITosHaBaTe/IbHBbIE YHUBEPCATIbHbIE YUeOHbIE NeCTBUS
Ba3oBble jiornuecKue AeiCTBUA:
CaMOCTOSITeJIbHO (OPMYJIMPOBAaTh M aKTyaJuM3MpOBaThb IPOOJIEMY, pacCMaTpuUBaTh €€
BCECTOPOHHE;
ONpeNesSITh 1IeJIN eITeIbHOCTY, 3a/1aBaTh IMapaMeTpPbl ¥ KPUTEPUM UX TOCTVDKEHNS;
BBISIBJISITb 3aKOHOMEPHOCTY ¥ TIPOTUBOPEYMSI B pACCMATPUBAEMbIX (DU3MUECKUX SIBIICHUSIX;
pa3pabaTbiBaTh IUIAH pellieHus MPo6IeMbl C YUETOM aHaIM3a UMEIOIIMXCS MaTepuaabHbIX
" HeMaTepuaabHbIX PECYPCOB;
BHOCUTb KOPPEKTMBBI B [ESITEJIbHOCTh, OI€HMBATb COOTBETCTBUE PpEe3YJIbTATOB IIEJISIM,
OIIEHMBATb PUCKY MOCTEACTBUIN IeSITeTbHOCTH;
KOOPAVMHMPOBATh ¥ BBINOJHATh pPaboTy B YCJIOBUSIX peaJbHOrO, BUPTYaJbHOTO U
KOMOVHMPOBAHHOTO B3aMOZENCTBUS;
pa3BMBaTh KpeaTMBHOE MBIIIJIEHE TIPU PEIIeHUN KU3HEHHBIX ITPOOJIeM.
Ba3zoBble ucciiefoBaTeIbCKue JeCTBUS:



BJIaJIeTb HAYYHOV TEPMMHOJIOTMEN, KIIOUEBBIMMY TOHSITUSIMU U MeTodaMy (U3UUECKO
HayKu;

BJIaJIeTh HaBbIKAMM y4eOHO-UCCIeNOBATEIbCKOM U MPOEKTHOM HEesTeIbHOCTM B 00JIaCTy
(bu3MKM, CIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY IOVMCKY METOMOB pelleHMs 3a1ay
(busnueckoro comepykaHusi, MPUMEHEHNIO Pa3/IMUHbIX METOHOB ITO3HAHNS;

BJIIETb BUAAMM [ESTEbHOCTM IO TOJYYeHUIO HOBOI'O 3HAHMS, €ro MHTepIIpeTalumu,
MpeobpasOBaHUIO M TIPUMEHEHUIO B Pa3IMUHbIX YYEOHBIX CUTYyalUMsIX, B TOM YNUCJIEe TIpU
CO3JaHUY YUYeOHBIX MTPOEKTOB B 06J1aCTU (U3MKY;

BBISBJISITb TPUYMHHO-CJIEICTBEHHbIE CBSI3M M aKTyaJM3MpOBaThb 3ajauy, BbIIBUraTh
TUTIOTE3y €€ pelleHus, HaxOOUThb apryMeHTbl i1 OKa3aTe/lbCTBA CBOUX YTBEP KAEHWUIA,
3a/1aBaTh MapaMeTpPbl ¥ KPUTEPUU peIIeHNS;

aHa/IM3MPOBATh IIOJIyUeHHbIe B XOOEe pelleHus 3aJauyu pe3ysIbTaTbl, KPUTUUECKU
OIIEHMBATDb UX JOCTOBEPHOCTD, IPOTHO3MPOBATh M3MEHEHEe B HOBBIX YCIOBUSIX;

CTaBUTh U (POPMYIMPOBAThL COOCTBEHHbIE 3a[auMi B OOPA30BATE/NbHOM AESTEIbHOCTH, B
TOM UMCJIe TIPU U3yUYeHUN GU3UKY;

JIaBaThb OILIEHKY HOBBIM CUTYalMSIM, OLIEHMBAThb IIPMOOPETEHHBIN OIIBIT;

yMeTb IE€PEHOCUTD 3HAHMS 110 (PM3MKEe B IPAKTUUECKYIO 00JIaCThb KU3HEIeITeIbHOCTH;

YMETb MHTErpMpPOBaTh 3HAHMSI U3 Pa3HBIX MMPEeIMETHBIX 00IaCTel;

BBIIBUTaTh HOBbIE UM, IPeajiaraTb OPUrMHAIbHbIE IOAXO0IbI U PEIeHN;

CTaBUTh ITPOOJIEMbI U 3a7auy, JOITYCKAIOIVe aJbTepHATUBHbIE PellleHMs.

Pa6ora c undopmanmeir:

BJIaJIeTh HaBbIKAMM IOJy4YeHUsT MHpOpMaImy GU3NUeCKOTO COMEepsKaHMUsI U3 MICTOYHMKOB
pasHbIX TUIIOB, CAMOCTOSITEJIbBHO OCYIIECTBJISITb TOWMCK, aHaJM3, CUCTEMATU3ALUIO U
MHTepIIpeTanyio MHGOPMaIUy pasaIuIHbIX BUAOB U (OPM IIpeCTaBIeHNs;

OIIEHMBATh JJOCTOBEPHOCTb MHGOPMAaILINM;

MCIIOJIb30BaTh CpeAcTBa WMHGOPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJIOTUI B
pelieHny KOTHUTUMBHBIX, KOMMYHUKATMBHBIX M OPTraHU3AIMOHHBIX 3aay C COOJIIoAeHMEeM
TpeOGOBaHMI SPTOHOMMKM, TEXHUKY 6e30IaCcHOCTU, TUTMEHbI, pecypcocOepeskeHnsl, IPpaBOBbIX U
9TUUYECKUX HOPM, HOpM MH(GOPMAaIMOHHO 6€30I1aCHOCTH;

CO37aBaTb TEKCTbl (PU3MYECKOTO COMepsKaHMsI B PasAMUHbIX ¢dopMarax C YYETOM
HasHaueHMss uHOpMaIuM WM 1eJIeBOV  ayOUTOPUM, BbIOMpaAs ONTUMAJIbHYIO  (GOpMy
MIpeICTaBIeHNs i BU3YaIU3alUN.

KoMMyHUKaTHBHBIE YHUBEpPCAIbHbIE YUeOHbIE TeMCTBUSI:

OCYIIIECTBJISITh OOIIeHNe Ha YpoKaX GU3UKYU U BO BHE-YPOUHOI NesITeIbHOCTH;

pacro3HaBaTh MPEATIOCHIIKMA KOHMIMKTHBIX CUTYAIUI Y CMSITYaTh KOH(JIMKTHI;

pPasBEPHYTO ¥ JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MCIIOJIb30BAaHMEM SI3bIKOBBIX
CPe[CTB;

MMOHMMATh U MCIIOJIb30BaTh IMPEUMYIIECTBa KOMaHIHOM U MHAUBUIYAIbHOM PabOTHI;

BbIOMPATh TEMATUKY M METOIbl COBMECTHBIX HEMCTBMII C YYETOM OOIIUX MHTEPECOB U
BO3MOXXHOCTE KaXK[OTO UeHa KOJUIEKTHBA;

MPUHMMATh 1€ COBMECTHOM [eATebHOCTM, OPraHM30BbIBATb ¥ KOOPAMHUPOBATH
IOEeVICTBUSI MO €€ MIOCTVDKEHMIO: COCTaBJISITh IJIaH JI€VICTBMIA, PACIPENesATb PO C YYETOM
MHEHMIA YYaCTHUKOB, 0OCYKIaTh Pe3ysIbTaTbl COBMECTHOM PabOThHI;

OIIEHMBATh KaueCTBO CBOErO BKJIAZa M KaKIOro yyaCTHMKA KOMaHbl B OOIIMUI pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;



npejjaraTb HOBbIE TPOEKTHI, OLIEHMBATh MIEU C IO3UIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTMH;

OCYIIECTBJISITb TIO3UTUBHOE CTpaTermyeckoe IIOBeIeHMEe B Ppa3IMUYHBIX CUTYaLUSIX,
MIPOSIBJIITH TBOPYECTBO ¥ BOOOPaykeHMe, ObITh MHUIIVIATUBHBIM.

PerynsTuBHBIE YHUBEPCA/TbHbIE YUe€OHbIE AEVICTBUS
Camoopraumusanms:

CaMOCTOSITE€JIbHO OCYIIECTBJ/ISITb IO3HABATEJbHYIO HEeSITeJIbHOCTh B 006J1acTM (U3UKU U
aCTPOHOMM M, BBISIBJISITb IPOGJIEMBI, CTAaBUTh ¥ (OPMYJIMPOBATh COOCTBEHHbBIE 3aaul;

CaMOCTOSIT€JIbHO COCTAaBJISITh IIJIaH PeIeHMs] PAaCYETHBIX M KauyeCTBEHHBbIX 3a7ady, IUIaH
BBITIOJTHEHMSI TMPAKTUUYECKO pabOThl C YUYETOM MMEIOIIUXCS PeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPeIIOUTEeHNI];

JaBaTh OII€HKY HOBBIM CUTYaIIUSsIM;

pacImpsiTh paMKy y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX ITPeIITOUTEeHMIA;

JeJlaTb OCO3HAHHBIM BBIOOP, apryMeHTMPOBAaTh €ro, OpaThb Ha cebsl OTBETCTBEHHOCTb 3a
pelieHue;

OLIEHMBATDb IIPUOOPETEHHBIN OIIBIT;

CIIoCcO6CTBOBAaTh (POPMMPOBAHMIO WM TIPOSIBJIEHUIO 3pyauiiMyM B 00jacTv  GU3MKY,
MTOCTOSTHHO TTOBBIIIIATh CBOM 0OPa30BaTeIbHbIN M KYJIbTYPHbBI YPOBEHb.

CaMOKOHTPOJIb, SMOLOHAIbHbIN MHTE/IJIEKT:

IaBaTb OIIEHKY HOBBIM CUTYallMsSIM, BHOCUTb KOPPEKTUBBI B IeSTEJbHOCTb, OLIEHMBATh
COOTBETCTBME PE3YJIbTATOB ILIEJISIM;

BJIaJIeTh HaBbIKAMM ITO3HABATEIbHOM pedJieKCHM KaK OCO3HAHMSI COBEPIIIaeMbIX TEeMCTBUI
Y MBICJIUTEJIbHBIX MPOIIECCOB, X PE3YJIbTaTOB ¥ OCHOBAHMIA;

MICIIOJIb30BaTh MPUEMBI pedIeKCUM IJIsI OLIEHKM CUTYallui, BbIOOpa BEPHOI'O PELIeHMS;

YMETb OLIEHMBATh PUCKU ¥ CBOEBPEMEHHO MPUHMMATD PEIIeHMST 110 UX CHUKEHUIO;

MIPYHMMATh MOTUBBI ¥ apr'yMEHTbI IPYTUX MPU aHA/IM3€e Pe3YJIbTaTOB JIeSITeTbHOCTH;

MIPUHUMATD cebsl, IOHMMAasT CBOYM HEIOCTaTKM U TOCTOMHCTBA;

MIPMHMMATh MOTUBBI ¥ apr'yMEHTbI IPYTUX MIPU aHa/Ii3€e pe3yJIbTaTOB JesiTeJIbHOCTH;

MPU3HABATh CBOE ITPaBO U MPABO APYTUX Ha OIIMOKMN.

B mpotiecce mocTmkeHMst IMYHOCTHBIX PE3YJIbTATOB OCBOEHMSI ITPOTrPaMMBbl 1O GU3VUKE MIJIs
YPOBHSI CpefqHero o6Iero o6pa3oBaHMst y OOYYAIOIIMXCS COBEPIIEHCTBYETCS SMOLMOHAIbHBIN
VHTEJIJIEKT, IIPearoJiaramliyin copMupoBaHHOCTD:

CaMOCO3HaHMsI, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MMOHMMATh CBOE SMOIMOHAIbHOE COCTOSTHUE,
BUJIETh HAIIPaBJIEHNST Pa3BUTHSI COOCTBEHHOI SMOLMOHAIbHON chepbl, ObITh YBEPEHHBIM B cebe;

caMOperyJ/JIMpoBaHus, BKJIIOUAIOIIIETO CaMOKOHTPOJIb, yMeHue MIPUHMMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBeJeHMe, CIIOCOOHOCTh amamnTUMPOBaTbCS K SMOIMOHAIbHBIM
M3MEHEHMSIM U ITPOSIBJISITD TMOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTMBAallMM, BKJIIOYAIOIIEN CTpeMJIeHMe K IOCTMKEHMIO eI U YCIIEXy,
ONTUMU3M, UHUIIMATUBHOCTD, YMEHME Ie/ICTBOBATb MCXOMS 13 CBOMX BO3MOXKHOCTEN;

SMITATUM, BKJIIOUAIOINIEN CIIOCOOHOCTh MOHMMATh 3MOIMOHAJIbHOE COCTOSIHME APYTUX,
YUMTBIBATh €T0 MPY OCYIIECTBIEHUM OOIIEeHMSI, CIOCOOHOCTh K COUYYBCTBUIO U COTIEPEKUBAHMUIO;

COIMAIbHBIX HABBIKOB, BKJIIOUAIOIIMX CIIOCOOHOCTh BBICTPAaMBATh OTHOIIEHUS C OPYTUMU
JIIOJIbMM, 3a60TUTBCS, TTPOSIBJISTH MHTEPEC U paspeliaTb KOHMIIMUKTBHI.



II COOEP)XAHUE OBYYEHUSA

10 KJIACC

Paspen 1. ®usuka u MeToAbI HAYYHOT'O IMO3HAHUS
®usuka - Hayka o mnpupojge. HayuHbie mMeTObl MO3HAHMSI OKpysKarwoilero mupa. Posb
SKCIEPMMEHTA ¥ TEOPUM B IIPOIIeCce MO3HAHMS MPUPOAbI. DKCIIEPMMEHT B hU3MKe.
MopenvpoBanme Gbu3NMUeCcKux SBJIeHUI U TporeccoB. Hayunble rumoressl. Ousndeckme
3aKOHBI U Teopuu. ['paHuIIbl MIPUMEHMMOCTY GU3NUYECKMX 3aKOHOB. [IpyHIIMIT COOTBETCTBMSI.

Pomb u mecto ¢um3umku B GOpMMpPOBAHUM COBPEMEHHON HAYYHOM KapTMHBI Mupa, B
MPaKTUYECKOI IeSITeTbHOCTY JIIOJIEI.

Lemoucmpauuu

AHanorosbie u I_U/ICprBbIe M3MepUuTeJIbHbIE l'IpI/I60pr, KOMIIBIOTEPDHbIE JATUYNKN.

Paspnen 2. Mexauuka

Tema 1. Kunemarnuka

Mexannueckoe paBysKeHne. OTHOCUTENBHOCTb MexaHudeckKoro naBiokeHus. Cucrema
otrcuéra. TpaekTopus.

ITepemeliieHe, CKOpOCTb (CpelHSII CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpeHue
MaTepUabHOM TOYKM, UX IPOEKIMM Ha OCU CUCTEMbI KoopauHaT. CjoskeHue MepeMeleHnin 1
CJIO’KEHME CKOPOCTEN.

PaBHOMepHOe ¥ paBHOYCKOpPEHHOEe MPSIMOJIMHEHOe ABVsKeHue. ['paduku 3aBUCUMOCTU
KOOpAMHAT, CKOPOCTM, YCKOPEHMS, ITyTU U TlepeMelleHNsT MaTepUaIbHOM TOUKYM OT BPEMEHM.

CBobopgHoe nmageHne. Y CKOpeHue CBOOOTHOrO IageHus.

KpuBoymmueiitHoe pgBiokenme. [IByskeHne MaTepMaIbHOM TOYKM II0 OKPYXKHOCTU C
MTOCTOSTHHOM TIO MOMYJIIO CKOPOCTbIO. YTJIOBasi CKOPOCTb, JIMHEMHAsi CKOpoCThb. Ilepmom u
yactoTa obpaitieHust. LleHTpocTpeMuTeIbHOE YCKOPEHNE.

TexHuueckme YCTPOMCTBA ¥ MPAKTMUYECKOe IIpUMEHEHMEe: CIUIOMETpP, IBVKEHMe
CHapSIAOB, LIEITHbIE ¥ PEMEHHbBIE TTepeTadn.

Ilemoncmpayuu

Mogenb cCTEMBI OTCUETA, MITIOCTPALIMS KUHEMATUUECKUX XapaKTePUCTUK JABVKEHMS.

IIpeobpasoBaHme OBMKEHUI C MCIIOJIb30BAHMEM ITPOCTHIX MEXAHU3MOB.

[TagmeHne Ten B BO3AyXe U B pa3pesKeHHOM IIPOCTPAHCTBE.

Ha6monenme gBiskeHus Tesia, GPOIIEHHOTO IO/, YIJIOM K TOPU30HTY M TOPU30HTAIbHO.

W3smepeHne ycKopeHMst CBOOOTHOTO MaeHNs.

Hamnpasienue ckopocTy Ipy IBMKEHUM IO OKPY>KHOCTH.

Vuenuueckuti akcnepumenm, nabopamopHtuvie pabomuol

N3yueHne HepaBHOMEPHOTO ABVKEHMS C 1I€JIbIO OIPeIesIeHsI MTHOBEHHOM CKOPOCTI.

UccnemoBaHue  COOTHOIIEHMSI ~ MEXOy  MYTSIMM,  TNPOMAEHHbIMM  TeJOM  3a
MOCJIeIOBATe/IbHbIe paBHbIE IIPOMEKYTKM BpeMeHM IIpM PaBHOYCKOPEHHOM IBVKEHUU C
HavaIbHOM CKOPOCTbIO, PABHOM HYJIIO.

WsyueHne aBMKEHMS 1IapyKa B BI3KOM JKUIKOCTHA.

WsyueHne aBmsKeHMS TeJla, GPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /Tumamuka

ITpunnyn orHocutenbHocTU ["aymtes. Tlepsoiii 3akoH HbioToHa. MHepianbHbIe CMCTEMBI
OTCU€eTa.



Macca Ttema. Cwuna. [lpuuHmun cynepnosunmyu cuia. Bropon 3akoH HeloToHa mist
MaTepuasbHOM TOUYKM. TpeTuit 3akoH HbloTOHA [T MaTepuabHbIX TOUYEK.

3akoH BcemupHoro tarotenust. Cua Tskectu. [lepBasi Kocmyyeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Buppl TpeHus (mokosi, ckoibxkeHus, kaueHus). Cuna tpenmsi. Cyxoe TpeHue.
Cwia TpeHMsI CKOJIbXKeHUS U cuiia TpeHus mokos. Koabduiment tpenns. Cuia coOnmpoTHUBIEHNS
MIpY ABVDKEHUY TeJia B SKUIKOCTY UJIU Tase.

[TocTynarenbHOe 1 BpalllaTesIbHOE ABMsKeHME aOCOJIIOTHO TBEPHOTO TeJia.

MoMeHT cuabl OTHOCUTENIBbHO OcCuM BpalleHus. Ilnedo cwibl. YcjIoBUSI paBHOBeCHS
TBEPJIOTO TeJa.

TexHMuyeckme YCTPOMCTBA ¥ IIPAKTUMYECKOE IpUMEHEeHMe: TOMIINITHUKY, ABVKEHNUe
MCKYCCTBEHHBIX CITYyTHUKOB.

Lemoucmpauyuu

SIBneHMe vHepLUN.

CpaBHeHMe Macc B3aMMOIEICTBYIOMINX TeJl.

Bropoi1 3akon HeioToHa.

Nsmepenne cui.

CrnoskeHne CUJI.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Ae(opMaliin.

HeBecomocTb. Bec Tena nmpy ycKopeHHOM MOAbEME U TMaieHUN.

CpaBHeHMe Cy1 TPeHUSI TTOKOsI, KAUeHMSI U CKOJIbXKeHMSI.

VY cnoBust paBHOBeCHSI TBEPIOTrO Teja. Buabl paBHOBeCHsI.

Yuenuueckuii axcnepumenm, nabopamopHvie pabomaol

Nsyuenne aBmskeHust 6pycka 1o HakKJIOHHOM MJIOCKOCTH.

Uccnenosanme 3aBUCMMOCTM CUJI YIIPYTOCTU, BO3HMKAIOIIMX B MPYKMHE U DPE3MHOBOM
ob6pasiie, OoT ux JedopMaliin.

UccnemoBanme ycoBUi paBHOBECHUS TBEPIOTO TeJjia, MUMEIOIIETO OCh BpallleHus.

Tema 3. 3aKOHBI COXpaAHEHWA B MEXaAHUKE

Nmnysibc MaTepuasbHOM TOUKM (Tesa), CUCTEMbI MaTepuaabHbIX TOUeK. VIMIyJIbC CUJIbI U
M3MeHeHVe MMITYJIbCa TeJla. 3aKOH COXpaHeHMsI MMITYJIbca. PeakTuBHOe IBIKEHME.

Pa6ora cuiipl. MOIIHOCTD CUJIBI.

Kunernueckass sHepruss mMatepuajibHOM TOUKkM. Teopema 00 M3MeHEHUM KUHETUUECKOM
SHEprun.

[TorennyanbHas sHeprus. [loTeHanbHast sHeprust yrpyro aeGopMyupoBaHHONM MPY>KUHBI.
[ToTeHumanbHast SHeprus Tejia BOJIM3U MTOBEPXHOCTU 3eMJIN.

[ToreHuyanbHble ¥ HeMOTeHIMa/bHble CWibl. CBsS3b pabOThl HEMOTEHIMAJTbHBIX CUJI C
M3MeHeHVeM MeXaHUYeCKO SHePruu CUCTEMBI Tesl. 3aKOH COXpaHEeHUs MeXaHUYeCKOM SHEepPIUN.

Yrpyrue u HeyIpyTryue CTOJIKHOBEHMSI.

TexHMuyeckme yCTPOMCTBA M TMPAKTUUYECKOE MPUMEHEHME: BOJOMET, KOMEP, MPYKUHHBIN
MACTOJIET, ABVKEHNE paKeT.

Llemoncmpayuu

3aKOH COXpaHEeHMs] UMITYJIbCa.

PeakTiBHOE OBIKEHME.

[Tepexon moTeHIMAIbHOM HEPTUM B KMHETUYECKYIO ¥ 0OpaTHO.

Yuenuueckuii axcnepumenm, nabopamopHule pabomuol
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I/IByqume aBGCOJIIOTHO HEYIIpyroro ygapa C IIOMOHIIbIO OBYX OOMHAKOBbLIX HUTAHbIX
MasiTHUKOB.

I/ICCJIe):[OBaHI/Ie CBS3U pa6OTbI CWJIBI C M3MEHEHMEeM MeXaHUYEeCKOM SHEprmmym Tejia Ha
IIpMepe paCTA>XKEHUA PE3MHOBOI'O JKI'yTa.

Paspen 3. MosnekyasipHasa Gpu3MKa ¥ TepMOIUMHAMUKA

Tema 1. OCHOBBI MOJTEKY/IAPHO-KHHETHIECKOH TEOPHI

OcCHOBHbIE TTOJIOSKEHMST MOJIEKYJ/IIPHO-KMHETUYECKOM TeOPUM U UX OIbITHOE 0O0CHOBAHME.
bpoyHoBckoe nBumskenme. Iuddysma. Xapaktep OBWKEHMS U B3aMMOMENCTBUSI YaCTUIL
BelecTBa. Mopeau CTPOeHMSI Ta3OB, SKUAKOCTEM U TBEPABIX TeJl U OObICHEHME CBOVICTB
BellleCTBa Ha OCHOBe 3TUX Mojesei. Macca u pasmepbl Mosiekysa. KosmuecTBo BelecTsa.
[TocrostnHast ABoragpo.

TemoBoe paBHOBecue. Temieparypa 1 e€ usmepenne. llIkana temneparyp Ilenbcus.

Mopenb uaeanbHoro rasa. OCHOBHOE ypaBHEHME MOJIEKYJISIPHO-KMHETUUYECKON Teopum
MaeasbHOrO rasa. AOCOJIOTHAsI TeMIlepaTypa KakK Mepa CpeIHell KMHETUUYECKOVW SHepruu
TEIUVIOBOrO BIWoKeHMsT dYactun, rasa. lllxkama temneparyp KenbBuna. ['a3oBble 3aKOHBI.
YpaBuenne MengeneeBa-Kmamnenpona. 3akoH [anproHa. M3sompoliecchl B uaeaJbHOM Tase C
MTOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe mpencraBieHe M30IMPOIECCOB: M30TepMa,
uU30xopa, u3obapa.

TexHuueckue yCTpPOICTBA U MIPAKTUYECKOE IIPMMEHEHNEe: TEPMOMETP, bapomeTp.

Llemoncmpayuu

OrmbIThI, [OOKAa3bIBAIONIME OUCKPETHOE CTPOEHMe BellecTBa, Gdororpabuym MOJIEKYIT
OpraHMYeCcKUX COedVHEeHMUI.

OmnbrThl 10 TUPGY3UM SKUIKOCTEN U ra30B.

Mopgenb 6pOYHOBCKOI'O OBVKEHMSL.

Mogenb onbiTa lllTepHa.

OrbIThI, TOKa3bIBAIOIIME CYIIECTBOBAHNME MEKMOJIEKYJIIPHOTO B3aIMOIENCTBUS.

Mogenb, MTIOCTPUPYIONIAS IPUPOLY JaBJeHMS Ia3a Ha CTEHKM COCYa.

OnbIThI, MIUTIOCTPUPYIOLLIYE YPAaBHEHME COCTOSIHUS UAEAJIbHOTO ra3a, MU30IPOIeCChI.

Yuenuueckuti axcnepumenm, nabopamopHoie pabomol

OrmpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MeEpeHUul oObeéMa
KOMHATbI, TaBJIEHNS ¥ TEMIIEPATYPhI BO3AyXa B HEL.

HccnegoBanye 3aBUCUMMOCTY MEKIY ITapaMeTpaMy COCTOSIHUSI pa3pesKeHHOr'o rasa.

Tema 2. OcHOBBI TEPMOAHHAMUKH

TepmopyHammuyeckasi cucrteMa. BHYTpeHHSISI S5HEpPIUsl TepMOIMHAMMUYECKOVW CUCTEMBI U
criocoObl e€ m3MeHeHns. KoamuecTBo TerioTsl ¥ pabora. BHYTpPeHHSST SHEPrusi OMHOATOMHOTO
UIeaJbHOrO rasa. Buabl Teronepenaun: TEIONPOBOIHOCTb, KOHBEKLIMS, U3JTyueHue. Y JeJIbHast
TEIJIOEMKOCTD BelllecTBa. KoymuecTBO TEIIOTHI NPy TeIUIoNepenave.

INoustne 06 apmabaTHOM Impolecce. I[lepBbili 3aKOH TepMOAMHAMMUKHU. [IpuMeHeHMe
MepBOro 3aKOHAa TepMOAVHAMMKM K u3orpoiieccam. I'paduyeckast MHTepripeTanysi paboThbl rasa.

Bropoit 3akoH TepmoayHamMuku. Heob6paTumocTh TpoiieccoB B MpuUpoze.

TertoBble ManmHbL. [IpUHIUITBI AEMCTBUS TEIUIOBBIX MallnH. [Ipeo6pa3oBaHyst sSHEPrUn B
TeIUIOBbIX MalinHax. KoadduiimeHT mose3Horo meicTsus TemioBoi mMammubl. Lukia KapHo n
ero K03 @UIMEHT M0JIe3HOTO NeCTBMUS. DKOJOTMUecKue Mpo6IeMbl TEIJIOIHEPTETUKMA.

TexHMuyeckme YCTPOICTBA M IIpaKTUMYECKOe ITIpMMeHeHMe: JBUraTesib BHYTPEHHErO
cropaumusi, 6bITOBOM XOJOAUIBHUK, KOHIUIVIOHED.
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Lemoncmpauyuu

W3mveHeHMe BHYTpeHHE) SHEpPrUM Tejia IIPU COBEpIIeHUM pabOThl: BbUIET MPOOKM U3
OyTBUIKM TIOA, IEMCTBMEM CXKATOTO BO3AyXa, HarpeBaHue 3dupa B JAaTyHHOM TPyOKe ITyTEM
TpeHus (BUAeOAeMOHCTPALINSI).

W3meHeHMe BHYTpeHHEN Hepruu (TeMIepaTypbl) Tesia Mpy Terionepeaaye.

OrbIT 110 aAMabaTHOMY pacIIMpeHNIOo BO3ayxa (OMbIT C BO3AYIITHBIM OTHUBOM).

Mopenu mapoBoy TypOWUHbBI, IBUTATES] BHYTPEHHETO CrOPaHMsl, PEaKTUBHOTO JIBUTATEIS.

Yuenuueckuti akcnepumenm, rabopamopHsie pabomet

W3mepeHne ynenbHON TEMJIOEMKOCTH.

Tema 3. ArperaTtHbie cocToaHusA BeljecTBa. Pa3oBple rnepexonbl

[TapoobpasoBaHue u KoHAeHcaluus. Vcmapenue wu  KumeHue. AOCOMIOTHAS U
OTHOCUTEJIbHASI BJI&KHOCTh BO3AyXa. HachiiieHHbIN map. YenabHasl TEIIOTa Mapoobpa3oBaHms.
3aBMCUMOCTD TeMIepaTypbl KUTIEHMSI OT JTaBJIeHMSI.

TBépmoe Teno. Kpucraymueckme u amopdHbie Tejia. AHM3OTPONMSI CBOMCTB KPUCTAJIIOB.
Xupxne kpucrawibl. CoBpeMeHHble MaTepuasbl. IlnaBiieHne M Kpucta/umsauus. YaebHas
TervioTa rasyeHusi. Cyoaumanys.

YpaBHeHMe TerIoBOro 6ajaHca.

TexHMuyeckme yCTPOMCTBA M TIPAKTMYECKOE TPUMEHEHME: TUTPOMETP U IICUXPOMETP,
KaJIOpMMETpP, TEeXHOJIOTUM  TIOJIyUYeHMs] COBPEMEHHbIX MaTepuajioB, B TOM  YUCJIE
HaHOMAaTepPUaoB, U HAHOTEXHOJIOTUN.

Llemoncmpayuu

CBoJiCTBa HAChIIIEHHBIX TIapPOB.

Kurmnenne mpu noHM>KeHHOM JaBJIEHUN.

Cnioco6bl M3MepeHusl BJIaKHOCTH.

Hab6ntonene HarpeBaHusl U IJIaBJIeHUST KPUCTA/UIMUECKOTO BelllecTBa.

IleMOHCTpaLMsT KPUCTAILIOB.

Yuenuueckuii akcnepumenm, nabopamopHsie pabomet

N3mepeHne OTHOCUTENBHOM BIAYKHOCTU BO3AyXa.

Pasgnen 4. DinekTpoguHaMuKa

Tema 1. S/1ekTpocraruka

Onexktpusanms Ten. OJieKTpuyeckuit 3apsim. [lBa BuAa 3JEKTPUUYECKMX  3apsSOB.
[TpoBOIHVKY, IUIJIEKTPUKM U TTOTYTIPOBOAHNUKM. 3aKOH COXPAHEHMSI JIEKTPUUECKOTO 3apsiia.

BsaumopeiictBue 3apsmoB.  3akoH Kynmona. TodyeuHbIn  37€KTpUYECKMIA  3apsi.
OJiekTpuueckoe Tosie. HamnpsskEHHOCTb  3JIEKTpUYECKOro 1ojis. [IpuHIUI — cyrneprnosuiyn
9JIEKTPUYECKUX ToJIeN. JIMHMM HAPSSKEHHOCTY 3JIEKTPUYECKOTO TOJIS.

Pa6ora cunm anmekTpoctatudeckoro moss. [loreHuman. PasHOCTb — MOTEHIMAIOB.
[TpoBOAHMKY M AVISJEKTPUKY B SJIEKTPOCTATUUECKOM IoJjie. [IyaaeKkTpuieckast IpOHUIIAEMOCTb.

DJIeKTpoeéMKOCTb. KoHpeHcaTop. DJIeKTPOEMKOCTh IIJIOCKOIO KOHAEHcaTopa. JHeprus
3apsKEHHOT0 KOHZeHcaTopa.

TexHMuyeckme yCTPONCTBA M IIpaKTUMYECKOe IpUMeHeHMe: 3JIeKTPOCKOI, 3JIEKTPOMETD,
3JIEKTPOCTAaTUYeCKast 3alllATa, 3a3eMJIEHME 3JIeKTPOIpMOOPOB, KOHIEHCATOpP, KOMMUPOBAJIbHBIN
arrapar, CTpyMHbIN IIPUHTED.

Llemoncmpayuu

Y CTpoiCTBO ¥ MPUHITUTT AEMCTBUS 37IEKTPOMETPA.

BsanmopeiicTBie Ha3/IEKTPU30BAHHBIX TEJI.
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OnekTpuyecKkoe 1moJie 3apsisKeEHHBIX TeJl.

[TpoBOOHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DJIeKTpOoCTaTUUeCKasl 3allyUTa.

IV3/IeKTPUKYU B 37IEKTPOCTATUUECKOM TTOJIE.

3aBMCUMOCTb  3JIEKTPOEMKOCTM IUIOCKOTO KOHJEHCAaTopa OT IUIONIAAM  IUIACTHUH,
PACCTOSTHMSI MEKIY HUMM U IMDJIEKTPUUIECKOI ITPOHUIIAEMOCTH.

OHeprus 3apsisKEHHOTO KOHJEHCATopa.

Yuenuueckuti akcnepumenm, rabopamopHsie pabomet

U3mepeHne 3/1eKTPOEMKOCTM KOHIEHCATOPA.

Tema 2. IlocTogHHBIH 3/1eKTpIecKiif TOK. TOKM B pas/IHUHBIX Cpegax

ONIEKTPUYECKMIT TOK. Y CJIOBUS CYIIECTBOBAHMSI JIEKTPUUECKOTO TOKA. VICTOUHMKM TOKa.
Cwuta Toka. IToCcTOSIHHBIN TOK.

Hanpsskenne. 3akon Oma [1J1s1 ydacTKa Iel.

DeKTpuYecKoe COIPOTUBJIEHME. Y nenbHoe CONPOTUBJIEHNME BelllecTBa.
[TocnemoBaTenbHOE, MTapasyIeIbHOE, CMEIIIAHHOE COeIMHEeHE TPOBOIHMKOB.

Pa6ota anekTpuueckoro Toka. 3akoH Jskoysis-JleHia. MoOIHOCTb 3JIeKTPUYECKOro TOKa.

OeKTPOABIDKYIIASI CUJIa M BHYTPEHHEe COMPOTHUBIIEHME UCTOYHMKA ToKa. 3akoH OMma st
TTOJTHOM (3aMKHYTOM) 3j1eKTpuueckon 1enu. KopoTkoe 3ambIkaHme.

OJ1eKTpPOHHAs MTPOBOAVMOCTD TBEPIBIX METAJIOB. 3aBUCUMMOCTDb COITPOTUBIIEHNSI METAJIJIOB
oT Temrneparypbl. CBEpPXITPOBOANMOCTb.

DJIeKTpUYECKUI TOK B Bakyyme. CBOJCTBA 3JIEKTPOHHBIX ITYUYKOB.

[TonynpoBomauknu. CoOCTBeHHass M IIPMMECHasi IMPOBOAMMOCTb ITOJTYITPOBOJTHMKOB.
CaorictBa p—n-niepexoja. [TosynmpoBOgHMKOBBIE TPUOOPHI.

OJNeKTpuYeckMii TOK B pacTBOpaxX M pacilaBaX 3JIEKTPOJIUTOB. ODJIEKTPOIUTHYECKAsT
OUCCOIMAIMS. DJIEKTPOJINS.

OnekTpuYecKuil TOK B razax. CaMoCTOSITETbHBIN ¥ HECAMOCTOSITEIbHbIN pa3psia. MomHus.
[Tnasma.

TexHuYeckue YCTPOICTBA ¥ MPAKTUMYECKOe IpUMMEHEHMe: aMIlepMeTp, BOJIbTMETD,
peocrar, MCTOUYHMKM TOKA, 3JIEKTPOHArpeBaTe/ibHble IPUOOPBI, 3JIEKTPOOCBETUTEbHbBIE
MpMOOPBI, TEPMOMETDP COMPOTUBJIEHMS, BAaKyYMHbBI OMOM, TEPMUCTOPbI U (OTOPE3UCTOPHI,
TTOJTYTTPOBOTHUKOBBIN TMOJ, TAIbBAHMUKA.

Llemoncmpayuu

W3mepeHne cuiibl TOKA M HAIPSSKEHMS.

3aBMCUMOCTb COMPOTUBJIEHUS IMIMHAPUYECKUX ITPOBOAHMKOB OT [JIMHBI, TLUIOIIAAN
TTOTIEPEeYHOr0 CEeUEeHMsI M MaTepuaa.

CMmelllaHHOE COeIMHEeHVe TTPOBOAHMKOB.

[IpsiMoe M3MepeHME 3JEKTPOABIIKYIIEN Cwibl. KOpOTKOe 3amMbIKaHMe TaJbBaHMYECKOTO
3JIEMEHTa U OlIeHKa BHYTPEHHEro COMPOTUBIIEHNS.

3aBMCUMOCTD COITPOTUBIIEHNS] METAJIJIOB OT TEMITEPATYPhI.

[TpoBOAMMOCTD 3JIEKTPOJIUTOB.

WckpoBoit paspsin 1 MpOBOAMMOCTb BO3IyXa.

OnHOCTOPOHHSIST TPOBOAMMOCTD IMOA.

Vuenuueckuti akcnepumenm, rabopamopHtuie pabomal

N3yueHne cMelllaHHOTO COeAMHEHUST PE3UCTOPOB.

UsmepeHne  2/IeKTPOABMKYIIEM  CUMJIBI  MCTOYHMKA TOKAa WM €ro BHYTpPEHHEro
COTIPOTUBJIEHNSI.
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Hab6monenne snekTposnmsa.

MeXnpeaMeTHbIE CBSI3U

Nsyuenne kypca ¢usmku 6aszoBoro ypoBHsT B 10 Kiacce OCYIIECTB/ISIETCS C YYETOM
cofiep>KaTeIbHbIX MEKIIPEIMETHBIX CBSI3€M C Kypcamy MaTeMaTuMKM, OMOJIoTMM, XUMMUM,
reorpadum 1 TEXHOJIOTUMA.

Mescnpedmemuovle noHsmus, CBSI3aHHbIE C M3yYeHMEM METOIOB HAay4YHOTO ITO3HAHMS:
sIBJIeHMe, Hay4HbIM (akr, rumoresa, ¢Gu3MyecKkas BeJMYMHA, 3aKOH, Teopwus, HabJomeHue,
9KCIIEpPMMEHT, MOJIEJIMPOBaHME, MOJIE/Tb, M3MepEHMeE.

Mamemamuka: pellleHMe CUCTEMbl YpaBHEHMI, JMHeNHasi GyHKUus, Mapabosa,
rurnep6osia, ux rpad@uKy 1 CBOVCTBA, TPUTOHOMETpUYeCKre QYHKIMNU: CUHYC, KOCMHYC, TAHT'€HC,
KOTaHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOKAECTBO, BEKTOPbI M MX TMPOEKIUM Ha OCHU
KOODJIMHAT, CJIO’KEHME BEKTOPOB.

Buonozusn: mexaHuyeckoe ABVMKEHME B JXMBOM mpupope, nnddysus, oCMOC, TEII000MeH
SKMBBIX OpraHM3MOB (BU[IbI TEIUIONepeaayul, TEIJIOBOE paBHOBECHE), SJIEKTPUUECKME SIBJIEHUS B
SKUBOJ IIPUPOJIE.

Xumus: OUCKPETHOE CTPOEHME BeIlleCcTBa, CTPOEHME aTOMOB M MOJIEKYJI, MOJIb BEIIeCTBa,
MOJISIDHAsl Macca, TeIVIOBble CBOVCTBA TBEPHABIX TeJ, KUOKOCTEM M Ta30oB, 3JIEKTPUUYECKME
CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHUECKAS TMCCOIMAlINsI, TaJlbBaHMKa.

T'eozpacpus: BnaskHOCTb BO3[yxa, BETPbI, 6apOMETP, TEPMOMETP.

Texnonozus: npeobpa3oBaHye OBVMKEHMI C UCIIOIb30BAaHMEM MEXaHM3MOB, YUET TPEHUS B
TeXHVUKe, TMOAIIUITHUKA, MCIIOIb30BaHMe 3aKOHA COXpaHEeHWMs MMITYJIbCa B TeXHMKe (pakera,
BOJOMET ¥ [pyrue), HOBUTATeIb BHYTPEHHErOo CropaHusi, TMapoBasi TypOMHA, OBITOBOI
XOJIOAWJIbHUK, KOHAMIIVOHEP, TEXHOJIOT UM TOJyUYeHMs] COBPEMEHHBIX MaTepMasioB, B TOM UMCIIe
HAaHOMAaTepPUAJIOB, ¥  HAHOTEXHOJIOTMM,  IJIEKTPOCTAaTMYeCKas  3alluTa,  3a3eMJIeHue
3JIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TPUHTEP, 3JEKTPOHAarpeBaTebHble IPUOOPHI,
3JIEKTPOOCBETUTEIbHbIE TTPUOOPHI, TAIbBAHNKA.

11 KJIACC

Pasgnen 4. DinekTpoguHaMuKa

Tema 3. MarautHOe mo/1e. 3JIeKTPOMAarHuTHAasI HHAYKIUSI

ITocTrossHHBIE MarHuThl. B3aumogencTBue ITOCTOSSHHBIX MAarHMTOB. MarumurtHoe IIoJie.
BekTop maruuTtHoM MHAYKUMKA. [IpyHINUI CYTIepHO3SUIMM MarHUTHBIX MoJIei. JIMHUM MarHUTHOM
mHayKiyn. KapTuHa aMHmii MarHUTHOM MHIYKIMY TIOJISI TIOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oJjie MPOBOJHMKA C TOKOM. KapTuHa JMHMII MHIYKIMM MarHUTHOTO ITOJISI
IJIMHHOT'O IPSIMOTO IIPOBOJHMKA UM 3aMKHYTOI'O KOJIBIIEBOT'O ITPOBOJHMKA, KATYIIKM C TOKOM.
OmnsiT OpcTepa. BzauMoeiicTBye MPOBOTHUKOB C TOKOM.

Cuna Amriepa, e€ MOIYJ/Ib ¥ HallpaBJIeHME.

Cwna Jlopenuia, eé Momyab ¥ HampaBjeHue. [IBibKeHMe 3apsDKEHHOM YacTUIIBI B
OTHOPOAHOM MarHUTHOM I1ojie. Pabora cuibl JIopeHia.

SIBneHMe IMEKTPOMArHUTHOM WMHAYKIMKU. IIOTOK BeKTOpa MarHUTHOM WHOYKIVNA.
OIeKTPOABIIKYIIAS CUjla MHAYKIMY. 3aKOH 3JIeKTPOMarHMTHOM nHAyKinu Mapames.

BuxpeBoe asiekTpuueckoe mosie. OJEKTPOABIDKYILAS CuIa MHIYKIVM B TPOBOIHUKE,
IBUKYILEMCS IIOCTYIIATEIbHO B OMHOPOJHOM MarHMTHOM IIOJI€.

[TpaBuiio Jlenna.

NHAYKTMBHOCTD. SIB/IeHMEe CAMOMHAYKIMA. DJIeKTPOABISKYIIAS CUIa CAMOVHIYKITNNA.
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DHeprust MarHUTHOTO TOJISI KAaTYIIIKY C TOKOM.

DJIEKTPOMAarHMUTHOE IO0JIe.

TexHuueckue YCTPOMCTBA M IMPAKTUUYECKOE IIPUMEHEHMEe: IIOCTOSIHHbIE MAarHuThI,
3JIEKTPOMArHUThI, 3JIEKTPOABUTATE b, YCKOPUTEJM 3JIEMEHTaPHbIX YaCTUL, MHIYKIMOHHAS T1eUb.

Lemoucmpauyuu

OmbIT Dpcrena.

OTKJIOHEeHME 3JIEKTPOHHOrO ITyUKa MarHMTHBIM ITOJIEM.

JIMHUY MHIYKIMY MarHUTHOT'O TIOJISL.

BsaumopeiicTBie IBYX MPOBOAHMUKOB C TOKOM.

Cwria Ammepa.

HeiictBue cuiibl JIopeHiia Ha MOHBI 3JIEKTPOJIATA.

SIBJIeHMe 2JIEKTPOMArHUTHOM MHIYKIIVN.

[IpaBuio Jlenma.

3aBUCUMOCTD 3JIEKTPOABVIKYIIEN CUJIbI MHAYKIMM OT CKOPOCTM M3MEHEHMSI MarHUTHOTO
MOTOKA.

SIBneHne caMOMHAYKIVNA.

Vuenuueckuti akcnepumenm, n1abopamopHtuvie pabomol

N3yueHne MarHMTHOTO TOJISI KATYIIIKY C TOKOM.

UccnemoBanme gencTBus MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

WccnegoBanye SIBJIEHUS 3JIEKTPOMArHUTHON MHIYKINMA.

Paspen 5. Kose6anust M BOJTHBI

Tema 1. Mexaamvaeckue i 3/-IEKTPOMAarHUTHBIE KOJICOAHHS

KonebarenbHast cucrema. CBoOOmHbIe MexaHMUecKue KojebaHus. [‘apMoOHMYECKue
Konebaums. Ilepmom, uvacrora, ammmryga M ¢asa Kojebaumi. IIpy>KMHHBIA MasITHUK.
MaremaTuueckuii MasTHMK. Y paBHEHME TapMOHMUYECKUX KosiebaHui. IIpeBpaiiieHne sHeprum
TIpY TAPMOHUYECKUX KOJIeOAHMSIX.

Konebarenbubii KoHTYp. CBOOOIHBIE 3JIEKTPOMAarHMTHBIE KOJIeO0aHMSI B UOEAJTbHOM
KoJie6aTe/IbHOM KOHType. AHaJorus MeXKIYy MeXaHMUeCKMMM U  3JIEKTPOMarHUTHBIMMU
kosiebanmsivn. @opmysna TomcoHa. 3aKOH COXpaHEHMS SHEPrUM B UAEATbHOM KOJeGaTebHOM
KOHTYDE.

[IpencraBieHue o s3aTyxarolyuX KojiebaHusIX. BbIHYKIeHHbIe MeXaHUuecKue KojiebGaHus.
Pesonanc. BeIHyKIeHHbIE 3JIEKTPOMarHuUTHbIE KOJIeGaHMSL.

[Tepemennbit Tok. CMHYCOUIAIBHBIN TIEPEMEHHBbIN TOK. MOIIHOCTb ITepeMEHHOTO TOKa.
AMIIMTYIHOE U IeMCTBYIOIIee 3HAaUeHe CUJTbI TOKA U HaPSIKEHMs.

Tpaucdopmatop. I[IpousBomcTBo, Iepemaua ¥ MOTpebIeHNME 3JIEKTPUUECKON SHEPIUM.
OKoJIorMuecKkue PpUCKM TIpUM TIPOU3BOACTBE 3JIeKTposHepruu. KyabTypa MCIOIb30BaHUS
3JIEKTPOSHEPTI UM B IIOBCEAHEBHON KU3HMA.

TexHMuyeckme YCTPOICTBA M TPAKTUUYECKOE IIPMMEHEHMe: 3JIEKTPUUYECKUI 3BOHOK,
reHepaTop MepeMeHHOr'0 TOKa, JMHUM 3JIeKTporiepesay.

Llemoncmpayuu

UccnepmoBanue mapaMeTpoB KoJiebaTeIbHOM CUCTEMBI (TIPYKMHHBIN MM MaTeMaTUUeCKUn
MasiITHUK).

Habmomenne 3aryxarmimx KojaeGaHmit.

WccnegoBanye CBOMCTB BhIHYKIEHHBIX KOJIeOaHMIA.

Habmomenne pesoHaHca.
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CBoOOHbBIE 37IEKTPOMArHUTHBIE KOTIeOaHMsI.

OcmtorpaMmbl — (3aBUCUMMOCTM  CMJIBI  TOKA UM HaNpsDKEHUST OT BpeMEeHM) [IJis
3JIEKTPOMAarHUTHBIX KOJIEOaHUIA.

Pe3onaHc mpM MmocjaemoBaTesIbHOM COEIVHEHUM Pe3UCTOPa, KaTYLIKY WHIYKTUBHOCTYU U
KOHJI€HCATopa.

Mopenb muHMUM 3JIeKTPOIIepeIaun.

Yuenuueckuii axcnepumenm, nabopamopHwie pabomol

WccnemoBaHye 3aBUCMMOCTY TIEPUOAA MaJIbIX KOie6aHMi1 rpy3a Ha HATU OT JJIMHBI HUTYU U
MaccChl Tpy3a.

UccnenoBanme rmepeMeHHOrO TOKa B LieNM M3 IIOCJAEAOBATEIbHO COEIMHEHHBIX
KOHJIeHCATOpa, KaTYIIIKU U Pe3uCTOopa.

Tema 2. MexaHmdeckue u 3/1IeKTPOMATHHUTHBIE BOJTHbI

MexaHnyeckye BOJIHBI, YCJIOBUS pacrnpocTpanenus. [Tepyon. CKopocTh pacipocTpaHeHust
M IyvHAa BOMHBL. [lomepeuHblie ¥ MpomoJsibHbie BOJHBI. VHTepdepeHis u audpaxims
MeXaHNYEeCKUX BOJIH.

3ByK. CKopocTb 3ByKa. I'poMKOCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

OJIeKTpOMarHUTHbIE BOJIHBI. Y CJIOBMS M3JIy4eHUS] 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas
opuenTtauusi BektopoB E, B, V B asekTpomarautHou BosiHe. CBOJCTBA 3J€KTPOMArHUTHBIX
BOJIH: OTpa’keHMe, IIpesJIoMJIeHune, monspusaimst, audpakums, mHrepdepenims. CKoOpocTb
3JIEKTPOMArHUTHBIX BOJIH.

[IIkasia 3/€KTPOMarHUTHBIX BOJH. [IpyMeHeHMe 37IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIIMIIBI pagMOCBSI3U U TeJIeBUAeHMs. Pagyosiokanms.

OJIeKTpOMarHUTHOE 3arpsi3HeHNe OKPY’KAIOIIEN Cpebl.

TexHuYeckne yCTpPOICTBA M IMPAKTUUYECKOEe TpPUMEHEeHMe: My3bIKaJbHble MHCTPYMEHTHI,
YJbTPa3ByKOBasi OMarHOCTMKA B TEXHUKE M MeOMIMHEe, pafap, PaavONpPUEMHMUK, TeIeBU30p,
aHTeHHa, TeyedoH, CBY-meus.

Llemoncmpayuu

O6pasoBaHye 1 pacIpOCTPaHEHME TOMTEPEYHBIX Y TTPOAOJIbHBIX BOJIH.

Kosnebiiomieecst Tesio Kak MCTOYHMK 3BYKa.

Hab6monenmne oTpakeHus ¥ ITPeJIOMJIEHNST MEXaHUYECKUX BOJTH.

Hab6mogenmne nutepdepeHIy 1 1udpakimm MeXaHM4eCKUX BOJTH.

3BYKOBOJ PE30HAHC.

Hab6monenne cBS3M TPOMKOCTM 3BYKa M BBICOTHI TOHA C aMIUIATYIOM M YaCTOTOM
KOJIeGaHUIA.

WccnemoBaHue  CBOMCTB — 3JIEKTPOMAarHMTHBIX — BOJIH:  OTpakeHue, IpeIOMJIEHNe,
noJistpu3anyst, Audpaxiys, MHTephepeH s,

Tema 3. Onruka

'eomeTpuueckas onTuka. [IpsiMosMHelTHOe pacpoCcTpaHeHe CBeTa B OMHOPOIHONM Cpefie.
JIyu cBera. TOYeUHbBIN MCTOYHUK CBETA.

OrpaskeHne cBeTa. 3aKOHbI OTpaxkeHMsI cBera. IlocTpoeHue M306pakeHUt B IJIOCKOM
3epKajie.

[Ipenomnenne cBera. 3aKOHbI TPEJIOMJIEHMSI CBeTa. AOCONIOTHBINA IOKa3aTeslb
npenomsenus. IlosiHoe BHyTpeHHee oTpaxkeHue. IIpenesbHBIM Yroj IMOJHOTO BHYTPEHHEro
OTpa’KeHUsl.

Hucriepcus cBeta. CIOKHBIN cocTaB 6e10ro cBerta. LIBer.
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Cob6uparonme ¥ pacceuBaroiiye JMH3bI. ToHKas JymH3a. DOKyCHOe paccTrosiHuMe U
ONTMYEeCKasl CuJla TOHKOM JMH3bI. [locTpoeHne n306paskeHnit B COOMPAIOIINX M PaCcCeMBAIOIINX
nuu3ax. @opmysia TOHKOI JIMH3bI. Y BeJIMUEHNe, TaBaeMoe JIMH30.

[Tpenesnbl MPYMEHMMOCTM F€OMETPUUECKON ONTUKMA.

BomnoBass onrtmka. HHtepdepenumsi cBera. KorepeHTHble MCTOYHMKNU. Y CJIOBUS
HaOJII0IeHNsT MaKCMMYMOB M MMHMMYMOB B MHTep(EPEHIIMOHHOV KapTUHE OT ABYX CUMH(bAa3HbIX
KOTe€pPEHTHBIX MCTOYHMKOB.

Oudpakumust cBera. [IudpakumoHHas pelléTka. YCIoBMe HaOMIOgeHusT TJIaBHbIX
MaKCMMYMOB IPU MaJIeHNY MOHOXPOMAaTMUYECKOTO CBeTa Ha AMGPAKUMOHHYIO PEIIETKY.

IMonsipusaiinst cera.

TexHMuyeckme yCTpOMCTBA M TIPAKTMYECKOEe TpUMEHeHMe: O4YKM, JIyma, (oTtoammapar,
MPOEKIMOHHBIN  amnmnapar, MMWKPOCKOI, TeJIeCKON, BOJIOKOHHAS OITMKA, AUGPaKIMOHHAs
PEeIIETKa, TTOJISIPONI,.

Ilemoncmpayuu

[TpsimosMHeTHOe pacHpoCTpaHeHue, OTpaskeHue U IpejomyeHue cBera. OnTuueckue
MpUOOPBI.

[TonHOEe BHYTpeHHee oTpakeHne. Mojenb CBeTOBOA.

WccnegoBaHye CBOMCTB M300pasKeHMIA B JIMH3aX.

Mopen MUKPOCKOIIa, TeJIeCKOMa.

Hab6momenne nnrepdepeHuu ceera.

Habmomenne nudpakuym cBeTa.

Habmomenye mucmnepcun cBeTa.

[TorydeHne criekTpa ¢ TOMOIIIBIO MPU3MBI.

[TonyueHue crekTpa ¢ TOMOIIBIO AU(PPAKIIMOHHON PEIIETKMN.

Hab6mogenne nmosspusayy cBera.

Yuenuueckuii akcnepumenm, nabopamopHsie pabomet

W3mepeHne nmokasaTesst IpeJIOMJIEHUST CTEKJIa.

WccnegoBanye CBOMCTB M300pasKeHMI B JIMH3aX.

Hab6mogenmne gucnepcun cera.

Pasnen 6. OcHOBBI cCrienajIbHOM TEOPUM OTHOCUTEIBHOCTH
['paHuIbl TPUMEHMMOCTY KJIACCUUECKOM MexaHMKM. IlocTysaThl CHeluaJbHOM Teopun
OTHOCUTEJIbHOCTM: MHBAapMaHTHOCTb MOJIYJSI CKOPOCTM CBeTa B BaKyyMe, IIPUHIIMAII
OTHOCUTEJIbHOCTY DIMHIIITEHA.
OTHOCUTE/IbHOCTh OJHOBPEMEHHOCTH. 3aMe/ijIeHlie BpeMeH!U ¥ COKpallleHue IJIMHBI.
OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTUIIbI.
CBsI13b MacChl C SHepruei ¥ UMITYJIbCOM PeJIITUBUCTCKOM YaCTUIIbI. DHEPIUS TOKOS.

Pasnen 7. KBanroBas ¢msuka

Tema 1. D/1eMeHTBI KBAHTOBOM OINTHKH

®oronbl. ®opmyiia [Inanka cBs3yu sHepruy GOTOHA C €r0 YaCTOTOM. DHEPIrus U VIMITYJIbC
dorona.

OtkpeiTie u wucciemoBanue @orosadpdekra. Omprter A. I'. CroseroBa. 3aKOHBI
doroaddekra. YpaBHenue ditHinTelHa g5 porosddekra. «KpacHas rpanniia» doroaddexra.

Hasnenue cera. OnbiTel I1. H. Jlebenesa.

XuMuueckoe JecTBMe cBeTa.
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TexHuueckme YyCTPOICTBA M IIpaKTMUYECKoe IpuMeHeHue: (GOoTod7aeMeHT, (OTomaTuMK,
cosHeuHas GaTapesi, CBETOIUO/I.

Ilemoncmpayuu
®0oT03(dQ(eKT Ha YCTAaHOBKE C IMHKOBOV IJIACTUHOI.

UccnegoBanye 3aKkOHOB BHelIHero ¢goroaddexTa.
CseTtoguop,

CosnHeuHas 6atapes.
Tema 2. Crpoerne aroma

Mogens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesauio o -yactuil. [lnaHerapHas
mopenb atoma. Iloctynatel Bopa. M3nyuenue u morsoiieHre GOTOHOB Py Iepexofe atoma C
OIHOTO YpOBHSI 3HeprMM Ha apyrou. Bupasl crektpoB. CHeKTp YypOBHEN SHepruyM aroma
BOAOPOJA.

BonHoBbie cBovicTBa yactuil. BosHbl qe Bpoiuis. KoprmyckyasipHO-BOSTHOBO Tyaan3M.
CrnoHTaHHOE U BBIHYKIEHHOE U3JTyUeHMe.

TexHMuyeckme yCTPOMCTBA ¥ IPAKTUMYECKOE TMPUMEHEHME: CIEeKTPaJIbHBbIM aHaIn3
(CrIeKTpoCKoI), j1a3ep, KBAHTOBbBIV KOMITbIOTED.

Llemoncmpayuu

Mogenb onbiTa Pesepdopaa.

OrpeneneHne OaMHbBI BOJTHBI Jiasepa.

Hab6mogeHne mMHeNYaTbIX CIIEKTPOB U3 TyUeHNs.

Jlasep.

Yuenuueckuii axcnepumenm, nabopamopHoie pabomol

HabromeHne MHeM4YaToro CuekTpa.

Tema 3. AromHoe agpo

OKCIeprMeHTbl, IOKa3bIBAIOIIIVIE CJIOSKHOCTh CTpoeHMss  siapa. OTkpbITHE
pagnoakTuBHOoCcTH. OmbIThl Pe3epdoppa 1o onpemesieHNIO0 COCTaBa PaAMOAKTUBHOTO U3JTyUEHMS.
CaoricTBa anbda-, 6eTa-, raMmma-u3yueHns. BivsiHue pagyoakTMBHOCTM Ha SKMBbIE OPraHMU3MBbI.

OTkpbITHEe TIpOoTOHA ¥ HenTpoHa. HykimoHHast momenb smpa ['eiisen6Gepra-lBaHeHKO.
3apspg simpa. MaccoBoe unciio siapa. 3orormsl.

Anbda-pacrag. DJIeKTPOHHbBI M MO3UTPOHHBIM OeTa-pacran. ['amma-msiayueHne. 3aKOH
paiMoaKTUMBHOIO pacraja.

OHeprus CBsI3U HYKJIOHOB B sipe. SlnepHbie cvitbl. JledekT Macchl siapa.
SlnepHble peakiuu. JlesieHne 1 CUHTE3 sSIziEp.

SnepHbin  peakTop. TepmosimepHblii cuHTE3. IIpo6GsieMbl ¥ TE€pPCIIEKTUBBI  SIIEPHOMN
SHEPreTUKM. DKOJIOTMUECKYE aCIIeKThI IIEPHON SHEPTETUKMA.

OnemMeHTapHbIe YacTUIbl. OTKpBITME TO3UTPOHA.
Mertoabl HaGIIOAEHNS Y PETUCTPALY 3JIEMEHTapPHbIX YaCTHII.
dyHpaMeHTa/IbHbIE B3auMOAeNCTBUS. EAMHCTBO Gu3nyeckoir KapTMHbI MUpa.

TexHMuyeckme yCTpPOMCTBA M IMpPaKTUUYECKOe MpUMeEHEeHMe: HO3MMeTp, KaMepa BuibcoHa,
SIIePHBIN PeakTop, aTOMHasl 6omMOa.

Llemoncmpayuu

CYETUYMK MOHUBUPYIOIINX YaCTUII.

Vuenuueckuti akcnepumenm, rabopamopHtuie pabomal
Uccnenosanme TpekoB yacTuil (1o roToBbIM (poTorpadusim).

Paspgen 8. DiiemeHTbI acTpOHOMUM U ACTPOMDUIMKM
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Orambl  pasBuTMS acTpoHomMum. [IpukiamHOoe ¥ MMPOBO33pEeHYECKOEe 3HAYeHMe
aCTPOHOMMUMN.

Bup 3BésgHoro He6a. Co3Be3nusi, IpKue 3BE3/bl, IVIAHETHI, X BUAVMOE ABVKEHME.

CostHeyHas cucrema.

Cosaite. CosnHeuHast akTUMBHOCTb. Mcrounuk sHeprum CojiHIIA M 3BE3H. 3BE3ObI, UX
OCHOBHbIE XapaKTepUCTUKKU. [IuarpaMma «CIEeKTPaJbHbI KJIaCC — CBETUMOCTb». 3BE3[bI
[JIABHOM TIOC/€J0BaTeIbHOCTY. 3aBUCUMOCTh «Macca — CBETMMOCTb» [JIT 3BE3[, TJIaBHOM
MOCJ/IeIOBAaTe/IbHOCTU. BHYyTpeHHee cTpoenme 3B€3n. CoBpeMeHHbIE IIPEICTAaBJIEHUSI O
poucxoxkaeHun 1 spomouyy CoyTHIIA U 3BE3[T. DTaIlbl JKU3HM 3BE3]I.

Mineunsbii [TyTh — Hamra ["amakTuka. ITosnoskenne n nBuskenne CosHia B [NamakTuke. Tumbl
rajakTuk. PaguoranakTuku 1 kBasapbl. YEpHbIe IbIPHI B SApax rajlakTHUK.

Bcenennas. Pacumpenue Bcenennon. 3akoH Xa66sa. Pasberanme ramaktuk. Teopust
Boubitioro B3pbeiBa. PesimKkTOBOE M3TyUYeHNME.

Macirabuas ctpykrypa BeenenHoin. MeraranakTuka.

Hepeiiénnbie mpobieMbl aCTPOHOMMUMA.

Vuenuueckue nabnrodenus

Habnromenyss HeBOOPYKEHHBIM IJIA30M C MCIOJIb30BaHMEM KOMIIbIOTEPHBIX MPUIOXKEHUI
IJIST OTIpeiesIeHMST TTOJIO’KEeHMST HeOeCHbIX OObEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE CO3BE3IMSI
CeBepHOTO MOJyILIApUS U SIPKUE 3BE31bI.

Hab6monenus B tenieckon JIyHbl, ianet, MieuHoro ITytu.

Oo6oo61IaroIIee MOBTOPEHNME

Ponb &usukM M acTpOHOMMM B SKOHOMMUUYECKOV, TEXHOJIOTMUYECKOM, COLMAILHON U
3TUUECKON cdepax HesATeJIbHOCTY YeJOBeKa, pOJb M MeCTO (U3UKM UM aCTPOHOMUM B
COBpPEMEHHOM Hay4yHOM KapTuHe MMpa, poib GU3NYECKOW Teopuu B (HOPMMPOBAHUMU
MpeICTaBIeHM O GU3NIECKON KapTVHE MMUpPa, MECTO (PM3MUECKOM KapTUHbI MUpa B OOLLEM pSIIY
COBpPEMEHHbBIX €CTECTBEHHO-HAYYHbIX ITPEICTABIEHNN O MPUPOJIE.

MesxknpeamMeTHbIe CBSI3U

Nsyuenne Kypca ¢pusMky 6a3oBoro ypoBHS B 11 Kjacce OCyIIECTBJISIETCS C YYETOM
copepsKaTe/JbHbIX MEKIIPEIMETHBIX CBSI3eii C KypcamM MaTeMaTuKy, OMOJIOTUM, XUMMU,
reorpadum 1 TEXHOJIOTUN.

Mestcnpedmemusbie noHamus, CBSI3aHHbIE C M3YUYEHMEM METOJOB HAYYHOTO ITO3HAHMS:
SIBJIEHMEe, HayuyHbll (akT, rumoTesa, (usmueckas BeJIMUYMHA, 3aKOH, Teopus, HaOJIIOAeHMeE,
9KCIIEPUMEHT, MOAE/IMPOBaHKE, MOAEIb, U3SMEPEHNE.

Mamemamuxka: pellleHUe CUCTEMbI YpaBHEHMI, TPUTOHOMETpUYECcKue (YHKIUU: CUHYC,
KOCMHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI M UX
MMPOEKLIMM Ha OCYM KOOPIAMHAT, CJIOKEHME BEKTOPOB, ITPOM3BOAHBbIE 3JI€EMEHTApHbIX (PYHKIMIA,
MIPU3HAKY ITOA00MST TPEYTOJIbHMKOB, OIpee/IeHNe IUIOIAAY IJIOCKMUX uryp u o6bEmMa TeJl.

Buonozus: snekTpuueckue SIBJIGHUSI B JKMBOV MpUpOAE, KojebaTelbHble IBUKEHUS B
SKMBOJ TIpUPOJe, ONTHUYECKMe SBJIeHMs B >KMBOM IpUpOJe, AeNCTBME pagualiuy Ha >KUBbIe
OpTraHU3MblI.

Xumus: CTpoeHMe aTOMOB M MOJIEKYJ, KpUCTa/UIMUeckas CTPYKTypa TBEDIbIX Tel,
MeXaHM3Mbl 00pa30BaHMI KPUCTAIIMUECKOI PEIIETKY, CIIeKTPaIbHbIN aHaJIu3.

T'eozpacpus: MarHuUTHBIE TIOJTIOCA 3€MJIM, 3aJI€KM MArHUTHBIX Py, (GOTOCHEMKA 3€MHON
TOBEPXHOCTH, NpeJiCKa3aHye 3eMJIeTPSICeHUIA.
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TexHonozusn: MMHUM DJIEKTpOIlepenad, reHepaTop MEPEMEHHOIO TOKa, 3JIEKTPOIBUTATEb,
MHAYKLYOHHAS IIeub, pajap, pPamgyoIpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKLMOHHBIN anIapar, BOJOKOHHAsI ONTHKA, COJTHEeUHas GaTapes.
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IIT TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ko/sinuecTBO 4acoB
DJIeKTPOHHbIE
HaumenoBaHue (mdpoBbIe)
N2 n/mn pasie/;ioB ¥ TeM
Bcero o6pasoBaTeIbHbIe
MPOrpaMMbI
pecypchbi

KoHTposibHbIe paboThI
IIpakTHYecKkue padoThI

Pasnen 1. PU3UKA 1 METOJIbl HAYYHOTI'O ITO3HAHMN S

HenHocTn HAy4yHOTO
MO3HAHUS

131);5322 " Bu6mmoreka LHOK [TaTproTHueckoe
1.1 2 https://m.edsoo.ru/7f  Bocmuranue TpymoBoe
Hay4qHOro 41bf72 BOCIIUTaHHE
TIO3HAHV JKOJOTHIIECKOC
BOCIIUTAHHUC
WTtoro no pasmeny 2
Pasnen 2. MEXAHUWKA
IlenHOCTH Hay4HOTO
[MO3HAHUSA
Bubmoteka LIOK [MaTpuoTnyeckoe
2.1 Kunemaruka 5 https://m.edsoo.ru/7f BocnuTanue TpynoBoe
41bf72 BOCIIUTaHHE
JKOJOTrIIECKOE
BOCIIUTAHHUC
IleHHOCTH Hay4YHOTO
IIO3HAHUA
Bubmmoteka LIOK [MaTpuoTHyueckoe
2.2 JuHamMuka 7 https://m.edsoo.ru/7f Bocnutanue Tpynosoe
41bf72 BOCIIUTaHWE
DKOJIOrH4YecKoe
BOCIIUTAHUE
I{eHHOCTH HAyYHOTO
[MO3HAHUSA
3aKoHbI bubnmmoteka HOK [TatproTuueckoe
2.3 COXpaHeHMs B 6 1 1 https://m.edsoo.ru/7f | Bocnutanue TpynoBoe
MeXaHMKe 41bf72 BOCITUTaHUE
DKOJIOTHYECKOE
BOCIIUTAHHUC
Uroro o pasgerny 18

Pasnen 3. MOJIEKVIJISIPHAS ®U3NKA U TEPMOJMHAMUKA

3.1

OcHOBBI

MOJIEKYJ/ISIPHO-

9

bubmoreka IIOK
https://m.edsoo.ru/7f

IenHOCTH HAYy4YHOTO
MTO3HAHMS
[Tatpuotnueckoe

21



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

KMHETUYECKO 41bf72 BocnuTanue TpymoBoe
TeopUn BOCITMTaHHE
DKOJIOTHIECKOE
BOCIIMTaHHE
HenHOCTH HAYyYHOTO
MO3HAHUS
OCHOBDI Bubmorexka HOK I[larpuoTuyeckoe
3.2 10 https://m.edsoo.ru/7f | Bocniutanue TpynoBoe
TepMOAVHAMUKNA 41b72 BOCIIHTANe
DKOJIOTHUYECKOe
BOCIIMUTaHHE
LleHHOCTH HAyYHOTO
ArperaTHble MTO3HAHUS
COCTOSTHUSI Bubmmoteka LIOK [MaTpuoTHYECKOE
3.3 BeIleCcTBa. 5 https://m.edsoo.ru/7f =Bocmuranue TpymoBoe
®da3oBble 41bf72 BOCIUTAHUE
IepexOibl DKOJIOTHUECKOe
BOCIIUTAHHUEC
Uroro o pasgeny 24
Pasgen 4. JIEKTPOJUHAMUKA
IlenHOCTH Hay4HOTO
MO3HAHUS
Bubmmoteka LIOK [MaTpuoTnydeckoe
4.1 OnekTpocTaTuKa 10 https://m.edsoo.ru/7f Bocnuranue TpynoBoe
41bf72 BOCITUTAHUE
DKOJ0ruuecKoe
BOCIIUTAHHUEC
HenHocTn HAy4yHOTO
[TocTosiHHbIN MO3HAHHS
3JIEKTPUYECKIIA Bu6moteka LHOK [TatproTHyecKoe
4.2 TOK. TOKM B 12 https://m.edsoo.ru/7f Bocnutanue Tpynosoe
pasIMUHbIX 41bf72 BOCITUTAHUE
cpemax DKOJIOTHYECKOE
BOCITMTaHHE
Uroro 1o pasgeny 22
PesepBHOe Bpems 2
OBLIEE KOJIMYECTBO 63

YACOB I1O ITPOI'PAMME
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https://m.edsoo.ru/7f41bf72
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11 KJIACC

KosnuecTBO 4acoB

= 8 DJIeKTPOHHbBIE
o HaumenoBanmne = 5
Ne ) © (umdposBbie)
pasfiejioB U TeM < )
/1 Bcero & 2 o0pasoBaTe/IbHbIe
MMporpamMmbI @ C
= = pecypchbl
29
= <)
=3 =
2, 3
3 X
= @
5 )
7 =
Pasgen 1. 9JIEKTPOIMHAMMUKA
IlenHocTu Hay4yHOrO
IIO3HAHUA
MaruuTtHoe I10J1€. Bbubmmoreka LIOK Harpuoreckoe
BOCIIUTAHUEC
1.1 DJIEKTpOMAarHMUTHas 11 1 3 https://m.edsoo.ru/7 Tpyosoe
VHITYKIST f41c97c -
DKOJIOTHYECKOe
BOCIINTAHUC
Uroro 1o pasgeny 11
Pasnen 2. KOJIEBAHUS 11 BOJIHbBI
IlenHocTu Hay4yHOrO
IIO3HAHUA
MexaHnueckue u Bbubmmoreka IIOK Harpuormeckoe
BOCIIMTaHHUEC
2.1 3JIeKTPOMAarHuTHbIE 9 1 https://m.edsoo.ru/7
Tpynosoe
KoJiebaHms f41c97c¢
BOCIIMTaAHHUEC
DKOJIOTHYECKOe
BOCIINTAHUC
IlenHocTH HAy4yHOTO
IIO3HAHUA
MexaHunueckue u Bbubmmoreka IIOK Harpuormeckoe
BOCIIMTaHHUEC
2.2 3JIEKTPOMAarHuTHbIE 5 1 https://m.edsoo.ru/7
TpynoBoe
BOJIHBI f41c97c¢
BOCIIMTAHUC
DKOJIOTHUYECKOE
BOCIIMTAHUC
Bubmsorexa LIOK IlenHOCTH HAy4yHOTO
IIO3HAHUA
2.3 Onruka 10 3 https://m.edsoo.ru/7
[TaTpuoTnueckoe
f41c97c¢
BOCIIMTAHUC
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TpynoBoe
BOCITHTaHHE
DKOoJI0rn4ecKoe
BOCITUTaHHUE

Uroro 1o pazgeny

Paszen 3. OCHOBBI CITELIUAJIbHOW TEOPUU

24

OTHOCUTEJIBHOCTU
LlennocTu Hay4YHOTO
IIO3HAHUS
OcHoBbI ) BuGmorexa LIOK [atpuotuueckoe
3.1 CHeHVabHON 4 https://m.edsoo.ru/7 pOCHHTAHe
Teopun f41c97c Tpynosoe
OTHOCUTEJIbHOCTU BOCIIMTaHUC
DKOJIOTHYECKOE
BOCIIUTAHUC
Uroro 1o pasgeny 4

Pasnen 4. KBAHTOBASI ®PU3UKA

4.1

4.2

4.3

DJIeMeHTbl
KBAHTOBOW OIITUKU

Ctpoenne aToma

AToMHOe g1po

Bubmorexka HIOK
https://m.edsoo.ru/7

f41c97c

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

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

IlenHocTH Hay4yHOTO
MTO3HAHU
ITarpuoTnueckoe
BOCIIHMTaHUE
Tpynosoe
BOCIIMTaHUE
OKOJIOTHYECKOe
BOCTIMTaHUE

LlenHocTH HaAy4HOTO
MTO3HAHUS
[TaTpuoTrueckoe
BOCIIMTAHUE
TpynoBoe
BOCIIUTaHHUE
DKOJIOrHYECKOe
BOCIIUTaHHUE

IlenHoctu HayyHOTO
IIO3HaHUA
ITarpuoTnueckoe
BOCITUTaHUE
TpynoBoe
BOCITUTaHUE
DKOJIOTHYECKOe
BOCIIMTAHHEC

Utoro no pasumeny

15
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Pazpen 5. DJIEMEHTBI ACTPOHOMMU U ACTPODPU3UKU

IlenHOCTH HAy4YHOTO
TTO3HAHS
ITaTpuotuueckoe
DJIEMEHThI Bbubmmoreka LIOK p
BOCIINTaHHE
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7
Tpynosoe
acTpopU3UKU f41c97c¢
—_—— BOCIIMTaHUE
DKO0JIOTrH4ecKoe
BOCIIMTaHUE
Uroro 1o pasgeny 7

Pasgen 6. OBOBIIIAIOIIIEE ITOBTOPEHUE

LlennocTu Hay4YHOTO
IIO3HAHUA
ITaTpuoTnueckoe
0606 Bbubmmoreka LIOK p
oO0I1aroIee BOCIIUTAHHE
6.1 4 https://m.edsoo.ru/7 Tpyosoe
TIOBTOPEHNE
f41c97c
BOCIIMTAHUC
DKOJIOTHYECKOE
BOCIIMTAHUC
Uroro 1o pasgeny 4
PezepBHOE BpeMst 3

OBLIEE KOJIMYECTBO

YACOB ITO ITPOT'PAMME 68 4 7

V. ®opMbI AMCTAHIIMOHHOTO 00YUYeHHU S

[Tpu u3ydyeHun yuyeOHOro mpeaMera NPUMEHSIOTCS KaK TpaJullMOHHbIE, TaK U AUCTaHIIMOHHbIE
¢dbopMbl opranuzanuu o0ydeHus. J(ucraHuuoHHblE GOpMbI OOYyUEHUS! PEa3yIOTCs B OCHOBHOM C
IPUMEHEHHEM  MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHBIX ~ CeTe  MpU  ONOCPEIOBAHHOM
B3auMOJICHCTBUU ¢ oOydaromumucs. C UCHOJIb30BaHWEM JHUCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUH MOTYT OpraHU30BBIBATBHCS ClEAyIOUIMe (OpMBbl 3aHATUHA Kak: OHJAWH —  YpOKH,
JIEKUWHU, KOHCYIbTALUU, MPAKTUUYECKHE 3aHATHS; J1a0opaTOpHbIe pabOThl, KOHTPOJIbHBIE PaOOTHI;
CaMOCTOSITENIbHBIE PaOOTHI.
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