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INOACHUTEJIbHAA 3AIINCKA

IIporpamma 1o ¢usuke 0a30BOr0 ypoBHS Ha ypOBHE CpegHEro oomero odpasoBaHMs pa3paboTaHa Ha OCHOBE IOJOXKEHHH M TpeOOBaHMH K
pe3yabTaTaM OCBOEHHsI OCHOBHOH 0Opa3zoBaTenbHOW mporpammsbl, mpexacraBieHHbIx B @I'OC COO, a takxke ¢ yu€rom (enepanbHoil padoueit
IpOTrpaMMbl BOCIIUTAaHHUS M KOHLEIIMH TpenojaBaHus yueOHoro npenmera «Pu3uka» B 00pa3oBaTeNbHBIX opranu3aunusx Poccuiickoit dexepanuu,
peaTM3yIOLIMX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Copneprxanue nporpamMMsl 1o (hu3Mke HampaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa oOyuarommxcs 10—11 xkiaccos npu
o0yueHuH uxX (u3Mke Ha 6a30BOM YPOBHE HAa OCHOBE CHCTEMHO-AEATEIBHOCTHOro noxaxoja. IIporpamma mo ¢usuke cooTBeTCTBYeT TpeOOBaHUAM
OI'OC COO Kk mIaHUPYyeMbIM JMYHOCTHBIM, IMPEIMETHBIM M METalpeIMETHBIM pe3yibTaTaM OOyuYeHHs, a TaKXKe YYHUTHIBaeT HEOOXOAMMOCTb
peanu3anii MEXIPEIMETHBIX CBsI3e (M3MKU C €CTECTBEHHO-HAYYHBIMU YYE€OHBIMH IpeaMeTaMu. B Heil onpenenstoTcss OCHOBHBIC LETH W3ydeHHS
¢u3uKM Ha ypoBHE CpeHero o0mero o0pa3oBaHus, INIAHUPYEMbIE PE3YIbTaThl OCBOCHHUS Kypca (DU3UKU: TMYHOCTHBIE, METAIpEIMETHBIE, TIPEIMETHBIE
(Ha 6a30BOM YpOBHE).

[Iporpamma o (hu3mKe BKIIIOYACT:

® [UIaHMpYyEMBbIe Pe3yNIbTaThl OCBOCHUS Kypca pU3UKU Ha 6a30BOM YpOBHE, B TOM UHUCIIE IPEAMETHBIE PE3yJIbTaThl 110 T0j1aM 00y4eHus;

® cozepxaHue yueOHoro npeamMera «dusnkay no rogaM o0ydeHus.

dusmka Kak Hayka 0 HanboJjee o0IMX 3aKOHAaX MPHUPOJIbl, BHICTYMAsl B KAUeCTBE yU€OHOTO MpeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJl B
cucreMy 3HaHMi 00 okpyxkatomeM mupe. LlkonbHbI Kypc (U3MKM — cHCTEMOOOpa3yloluil A eCTeCTBEHHO-HaY4YHbIX Y4YEOHBIX MpPEIMETOB,
MOCKOJIbKY (PM3MYECKUE 3aKOHBI JIe)KaT B OCHOBE INPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEH, Ouonoruel, pusnyeckoil reorpaduei u acTpoHOMHUEH.
Hcnonp3oBaHue v akTHUBHOE NPUMEHEHHE (PU3MUYECKUX 3HAHUM ONpesesnseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cepe dHEPreTUuKH,
TPaHCIIOPTa, OCBOEHUSI KOCMOCA, MOJyYEHUSI HOBBIX MAaT€pHAJIOB C 33JaHHBIMU CBOMCTBAMHU U ApYyrux. M3yueHue pu3MKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMUpOBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI Mupa oOydaroumxcs, B (OpPMHUPOBAHME YMEHUN MPUMEHSITh HAy4YHBIH METOJ| MO3HAHUS IpH
BBITTOJIHEHUH UMH YU4EOHBIX UCCIIETOBAaHHMA.

B ocHOBY Kkypca (pu3HMKM U1 YPOBHSI CpeAHEro o0IIero o0pazoBaHMs MOJOXKEH Psl UAeH, KOTOPbIE MOKHO paccMaTpUBaTh KakK NMPHUHIIMIIBL €0
IIOCTPOEHUS.

Hoesn yenocmnocmu. B COOTBETCTBUU C HEH KypC SIBJISIETCS JIOTMYECKHM 3aBEPUIEHHBIM, OH COJEP)KUT MaTepuai U3 BCEX pPaslesioB (U3UKH,
BKJTIIOYAET KaK BOMPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuan Kypca QpU3MKU 00beIMHEH BOKPYT (pusmueckux Teopuil. Bexymmm B Kypce siBisieTcs
(opMHpOBaHUE MPEACTABIEHUN O CTPYKTYPHBIX YPOBHIX MaT€pHH, BEILECTBE U IOJIE.

Hoes cymanumapusayuu. EE€ peanuzanus npeanonaraeT UCHOJIb30BaHUE T'YMAaHUTAPHOIO MOTEHIHMana (U3NYECKONM HAyKH, OCMBICICHUE CBSI3U
pa3BUTHS (PU3MKH C pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIPOOIeMaMHu.



Hoes npuxnaonoii nanpasnennocmu. Kypc (U3MKM HpeanosiaraeT 3HaKOMCTBO C LIMPOKHMM KPYTrOM TEXHHYECKHX M TEXHOJOIMUYECKHX
IIPUWIOKEHUN N3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcs NOCPEACTBOM BBEJICHUS JIEMEHTOB COJEP)KaHUs, MOCBALIEHHBIX SKOJIOIMUECKUM MpodieMaM COBPEMEHHOCTH,
KOTOpPBIE CBSI3aHBI C PAa3BUTHUEM TEXHHKH M TEXHOJIOTHH, a Takke OOCYXICHHs IMPOOJIEeM pPAlMOHAIBHOTO MPHUPOJIONOIB30BAaHUS M IKOJIOTUYECKOM
0€30MaCHOCTH.

CrepKHEBBIMM 3JIEMEHTaMHM Kypca (HU3UKH Ha YpOBHE CpEJHETo o0uero obpa3zoBaHus SBIAIOTCS (usnyeckue Teopuu ((popMHpOBaHUE
IPEICTaBICHUN O CTPYKType MOCTPOCHUS (PU3MUECKON TEOpPHUH, POIH (PyHIaMEHTAJIbHBIX 3aKOHOB M MPHHLMUIIOB B COBPEMEHHBIX IPEACTABICHUAX O
HpUpOJie, TPaHULIAX TPUMEHUMOCTH T€OPH, 1JIs ONIMCAHUs €CTECTBEHHO-HAYYHBIX SIBJICHUH U IIPOLIECCOB).

CuCTeMHO-IeATEIbHOCTHBIN MOAX0X B Kypce (DU3MKM peau3yercsi Mpexae BCero 3a CYET OpraHM3alUU SKCIEPUMEHTAIBHOW NesTeIbHOCTH
oOyuaromuxcs. Jlns Ga3oBoro ypoBHS Kypca (HM3MKH — 3TO HCHOJB30BAHUE CUCTEMBI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB H
71a00paTOPHBIX paboT, KOTOPHIC B MPOrpaMMe 10 PU3NKe 00BEIMHEHBI B OONTUI CITUCOK YUYEHUYECKUX MPAKTUYECKUX padoT. Brinenenne B yka3aHHOM
nepeyHe J1abopaTOpHBIX PabOT, MPOBOAMMBIX JJSi KOHTPOJISL U OLIEHKH, OCYLIECTBISETCS Y4aCTHMKaMHM OOpa30BaTEIbHOrO Ipoliecca HCXOnsd U3
0COOEHHOCTEH TUIAHMPOBAHUS W OCHAIleHHs KaOuHera (us3mku. llpu >TOM oOecmeumBaeTcs OBJIaJCHHE OOYYAIOUMMUCS YMEHHSIMHU IPOBOAUTH
KOCBEHHbIE U3MEPEHUs, UCCIIE0BaHUS 3aBUCUMOCTEN (PM3NUECKUX BEJTMYMH M TOCTAHOBKY OIBITOB 10 MPOBEPKE MPEI0KEHHBIX THIIOTES.

Bonbioe BHUMaHue yaenseTcs pelieHUIo pacuETHRIX M KaUeCTBEHHBIX 3a7ad. [Ipu 3ToM U1 pacu€THBIX 3a]1a4 IPUOPUTETOM SIBIISIOTCS 33Jauu C
SIBHO 3aJJaHHOM (PU3UYECKOM MOJENbI0, MO3BOJISIONINE MPUMEHATh M3YUEHHbIE 3aKOHBl M 3aKOHOMEPHOCTH Kak M3 OJIHOIO paszjena Kypca, Tak U
UMHTETPUpPYS 3HAHUS W3 Pa3HbIX pas3zenoB. [ KauecTBEHHBIX 3a/ad NPUOPUTETOM SIBJSIOTCA 3a/JaHUSl HAa OOBSCHEHHE MPOTEKaHHs (U3NYECKUX
SBJIEHUH U MIPOIIECCOB B OKPY’KaIoIleH )KU3HH, TpeOyroIire BbIOOpa pU3ndecKoi MOIEH sl CUTyalluH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmu OI'OC COO k maTepHaTbHO-TEXHUYECKOMY OOECIeUeHHI0 yu4eOHOTO Mpolecca 0a30BBI YpPOBEHb Kypca
($U3KMKHN Ha ypPOBHE CPEAHETO 0011ero 00pa3oBaHUs TOJKEH U3y4aThCsl B YCIOBUSIX IPEIMETHOTO KaOMHeTa (U3UKU WIH B YCIOBUSX UHTETPUPOBAHHOTO
KaOuHeTa IPEeIMETOB €CTECTBEHHO-HAYUYHOTO LIMKIIa. B kabuHere Gpu3uku 101KHO ObITh HEOOX0oAUMOe JabopaTopHoe 000pyA0OBaHUE ISl BBITTOJTHEHUS
yKa3aHHBIX B IpOrpaMMe Mo (PU3MKE YICHUYECKHX MPAKTUUYECKUX padoT U IEMOHCTPAIIMOHHOE 000PYAOBaHHE.

JleMoHCcTpanoHHOe 000py/0BaHuE (HPOPMUPYETCS B COOTBETCTBUU C MPUHIUIIOM MUHUMAIBHON JJOCTATOYHOCTU U OOECIEUMBAET MOCTAaHOBKY
NEPEUUCIICHHBIX B IporpamMme Mo (U3MKe KIIOYEBBIX JIEMOHCTpAIMI [IJs MCCIEeOBaHMUSA H3Y4YaeMBIX SIBJICHUH W MPOIECCOB, SMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTtopHoe 00OpyAOBaHUE AJIS YUYEHHUECKUX MPAKTHUECKUX paboT (opMHUpyeTcs B BHJIE TEMaTHYECKHMX KOMIUIEKTOB M OoOecrieuynBaeTcs B
pacuére OJHOrOo KOMIUIEKTa Ha JBYX oOydarommxcs. TemMaTHuecKHe KOMIUIEKTHI JabOopaTOpHOTO OOOpYAOBAaHMS AOJKHBI OBITH MOCTPOEHBI Ha
KOMIIJIEKCHOM HCIIOJIb30BaHUH aHAJIIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1aOOPATOPHUIL.

OCHOBHBIMU TEISIMU U3Y4YeHUST (PU3UKH B OOITIIEM 00pa30BaHUH SIBIISIIOTCS

® (opMHpOBAaHUE MHTEpPECA U CTPEMJICHUs OOYUYAIOUIMXCS K HayYHOMY M3YUYEHMIO NMPUPOJBI, PA3BUTHE UX MHTEIUIEKTYalbHbIX U TBOPYECKHUX

CIIOCOOHOCTEN;



® pa3BUTHUE MPEJCTABICHUHM O HAyYHOM METO/I€ II03HaHUA U (POPMUPOBAHHUE UCCIIEI0BATEIBCKOIO OTHOLIEHUS K OKPY>KAIOLIUM SIBJICHUSAM;
e (JopMHpPOBAHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yuyeHHs] OCHOB CTPOCHUS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;
e (opmHpOBaHUE YMEHHN OOBSICHATD SIBJICHUS C UCIOJIB30BaHUEM (PH3MUECKUX 3HAHUHM U HAYYHBIX JI0KA3aTEIIbCTB;
e (GopMHpOBAHUE MPEACTABICHUI O POIU (PU3HUKH IS PA3BUTHA APYTHUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.
JlocTikeHne 3TUX Leneld o0ecrednBaeTCsl pelieHHeM CIEAYIOMIMX 3a/lad B Mpolecce M3ydeHUs Kypca (U3MKH Ha ypOBHE CpPEeIHEro 0OIIero
o0Opa3zoBaHwusI:
® puoOpeTeHne CUCTEMbI 3HaHUI 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUAX, BKIIOYAs MEXAHUKY, MOJIEKYISIPHYIO (DU3UKY,
3JIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY U JIEMEHTHI aCTPOU3UKH;
e (opMHpOBaHUE YMEHUI NIPUMEHATh TEOPETUUECKUE 3HAHUS JUIsl OOBSCHEHUS (PU3UUECKUX SBJICHUN B IPUPOJAE U JUIsl IPUHATUS MPAKTUUYECKUX
pELICHUI B MOBCEHEBHOW JKU3HH;
® OCBOCHHE CIIOCOOOB peIICHHs PAa3JMYHBIX 3a/a4 C SBHO 3aJaHHOW (U3UYECKON MOJENBI0, 331ad, MOAPa3yMEBAIOIIUX CAMOCTOSTEIHHOE
co3nanue (pu3nYecKor MOJAEIH, aA€KBAaTHON YCIOBHSM 33J1auH;
® T[oHUMaHWE (U3NYECKHX OCHOB M TNPUHIMIIOB ACHUCTBUS TEXHUYECKUX YCTPOWCTB W TEXHOJOTHMYECKUX TIPOLECCOB, WX BIMSHUS Ha
OKPY’KAIOIIlYIO CPENY;
® OBJAJIEHHE METOJAMU CaMOCTOSITEIbHOIO IIJIAHUPOBAHUS W TPOBENCHHUS (U3MYECKUX OHKCIEPUMEHTOB, aHajlM3a M HMHTEpIpeTaluu
UH(pOpMaLKH, ONPEAETICHHUS JOCTOBEPHOCTH MOIYYEHHOTO Pe3yibTara;
® CO3JaHMe YCIOBUH JUIs pa3BUTHs YMEHUN MPOEKTHO-UCCIIE0BATENLCKOM, TBOPUECKOM NeSATETbHOCTH.
Ilcuxonozo-nedazocuueckan xapakmepucmuKka
OObyuaromuecs, ciaa®ocblIanye ¥ NOo3AHOOTIOXIINE o0ydaromuecs (CO CIyXOBBIMM anmapaTamu (WJIM) UMIUIAHTaMH), KOTOPbIE JOCTUIIHN K
MOMEHTY TIOCTYIUICHHSI B MIKOJY YPOBHS Pa3BUTHSA, OJU3KOTO BO3PACTHOH HOpME, M HWMEIOT ITOJIOKUTENBHBIA OIMBIT OOUICHHUS CO CIBIIIAIAMH
CBEPCTHUKAMHM; TOHUMAIOT OOpaIIEHHYIO K HUM YCTHYIO peUb; UX COOCTBEHHAs! pe4b JOJDKHA OBITh BHATHOM, T.€. MOHATHOM JIJISl OKPY/KAFOIIHUX.
VYHHUKaIBHOCTh CUTYallMM C HMMIUIAHTUPOBAHHBIMU JIETBMH 3aKIIOYAETCS B TOM, YTO HUX COLHUAIBHO-TICUXOJOIMYECKHH CTaTyC MEHSETCs B
npoliecce MOCTONEepPAlMOHHON peadMIuTalMu TPYOKIbL. J[0 MOMEHTa MOJKIIOUEHHUS peueBOro mpoieccopa peOEHOK MOXKET XapaKTepu3oBaThcs B
COOTBETCTBUM C YCTOSBUIMMHUCS KIACCHU(UKALMAMHU KaK TIIYXOW, CIa0OCHBIIAIINNA C TSDKEIOH TYrOyXOCTBIO, OIVIOXIIMH (COXpaHUBIIMK peyb MU
Tepstonmii ee). Ilocne moakiIroueHUs Mpoleccopa COCTOSHUE CilyXa JAeTell ypaBHUBAeTCd — BCE OJIAarOMOJIY4HO IMPOONEPHPOBAHHBIE CTAHOBSITCS
JIeTbMHU, KOTOpBIE MOTYT OIIYIIATh 3BYKM WHTeHCUBHOCTHIO 30-40 nb, uTo coOTBEeTCTBYeT Jierkoi Tyroyxoctu (1 cTemeHp HO MeEXIyHapOJIHOU
knaccugukanum). Craryc nereid Mmensercs. OHU yXe CrIOCOOHBI BOCIIPHHUMATh 3BYKOBBIE CHTHAIIBI, HA/ICKHO BOCIIPUHUMATh HEPEYEBHIC 3BYYaHUS U
pearupoBaTh Ha HUX. OIHaKO peOEHOK IPOI0JIKAET BECTH ce0sl B OBITY KaK INIyXOW YelIOBEK, ONIMPAsCh HA YMEHHS U HaBBbIKH, CHOPMHUPOBAHHBIE PaHEe
B YCIIOBHMSX TSDKEJIOTO HapylleHHs ciyxa. I Hero mo-npekKHeMy BaXKHbl 3pUTENbHBIE OMOPHI W IPHUBBIYHBIE CPEACTBA BOCHPUATHS PEUM U
KOMMYHHMKAIMM: YTE€HUE ¢ T'yO, MHCbMEHHas peub, JAKTHIOJIOTHUS, JKECTOBas pedb, NPUBBIUKA KOHTPOJIMPOBATH NPOU3HOIIEHUE IPU MOMOILU
KUHECTETHYECKUX orop u ap. Jlo Tex mop, moka He 3aBEepIIUTCS IEepBOHAYAIBHBIA dTal peadMIUTaLUH, T.e. MOKa HE NMPOM3OUJIET MepecTpoika



KOMMYHHUKAIIMM ¥ B3aUMOJICUCTBUS peOeHKa ¢ OMU3KMMH Ha €CTECTBEHHBIN JIaZ, OH COXpaHseT 3TOT 0coObIil (mepexoanblit) craryc. biarononyunoe
3aBepIleHNE MEPBOHAYAILHOTO 3Tana peabuiuTanuy O3HA4YaeT, YTO PeOCHOK ¢ KOXJICApPHBIMU MMIUIAHTAMM BCTal HA IMYTh €CTECTBEHHOTO PAa3BUTHUS
KOMMYHUKAIIUA, U €0 CTaTyC BHOBb HM3MCHHWJICA - OH HAYMHACT BCCTHU ce6;1 u B3&HMOI[CI>1CTBOB&TB C OKPYXKaroIINMH KakK cnmmamnﬁ U HA4YUHACT
JEMOHCTPHUPOBATh €CTECTBEHHOE («CIyXOBOE») TMOBEACHHWE B TIOBCETHEBHOW JOMAITHEH >XU3HU. BpIOOp 00pa3oBarenbHOr0 Mapuipyra JeTed c
KOXJICAPHBIMU UMILJIAHTAMU 3aBUCUT OT TOYHOCTH ONPEIEIIEHUS €r0 aKTyaJIbHOI'O COLMAIbHO-TICUXOJIOTMUECKOro craryca. Jlo onepanuu OLEeHUBaeTCs
XapakTep HapyIIeHHs], CTENIEHb €r0 BBHIPAXKEHHOCTH, BpEMs MOTEpU CIyXa, CPOKU M XapaKTep CIyXOMPOTE3UPOBaHUA, €r0 3PPEKTUBHOCTh, HATUYHE
BTOPUYHBIX HapyUICHUH pa3BUTHUS, YCIOBUS HPEIBIIYIIEro BOCHHUTaHUA U oOydeHus. [locrme momkirodeHus mpoleccopa COCTOSHUE cliyXa JeTei
MEHSIETCS M YPaBHHBAETCs, IMOATOMY OoJjiee Ba)KHBIMU CTAHOBATCA pa3ivuds B pa3BUTUU BepOalbHOW W HeBepOATbHOW KOMMYHUKAIMU U
XapaKTepUCTHKA CEHCOPHON OCHOBBI, HA KOTOPO# OHa ObL1a chopMHUpOBaHA.

OTHOCHUTENBHO IIO3JHOOINIOXIIINX I[GTGﬁ BAXXHO OTMCTHUTBL, YTO IIOCJIC OIICpallkiu KOXHeapHOﬁ UMIIJIaHTallun HO3I[HO0FJIOXHII/II>1 p€6éHOK, HE
I/IMCIOIIII/Iﬁ BBIPAXXCHHBIX OOIMOJIHHUTCIBHBIX OTKJIOHEHUH B Pa3BUTHHU, BOCCTAHABJIMBACT BO3SMOKXHOCTh KOMMYHUKAIIUU B TCUCHUC 1-3 MECAILICB. B stom
cllydae Impekpalaercs (a Jale BCEro NpeoTBpaIlaeTcs) Npolece pacnaia peyu.

Taxum 00pa3oM, 00y4aTsCsi MOTYT JIETH, BCTYNAIOMINE B KOMMYHHUKAIIAIO U 00JIaIA0IHe Pa3BEPHYTOM PEUbIo.

Ocoovie obpazosamenvuvle nompednocmu

- IOJTyYeHHE CIEeLUAIbHOM MOMOIIM CpeACTBaMU 00pa30BaHMs Cpa3y ke IMOCIIE BhIABICHHS IEPBUYHOIO HAPYLICHUS PA3BUTHUS;

- BbIJIEJICHUE MPOIEAEBTUYECKOr0 epro/ia B 00pa30oBaHnH, 00€CIEUNBAIOIIET0 IPEEMCTBEHHOCTh MEKIY JOIIKOIBHBIM U IIKOJBHBIM JTallaMu;

- TIOJy4YEeHHE HadaJlbHOTO OOIIero o0pa3oBaHMs B YCIOBHUAX 0Opa30BaTENIbHBIX OpraHM3aluil OOIIEro MM CHEeLUATbHOIO THIA, aJEKBaTHOTO
o0Opa3oBartebHBIM TOTpeOHOCTSIM 0OyyJaroterocs ¢ OB3;

- 00513aTEJIBHOCTDh HEMPEPHIBHOCTH KOPPEKIIMOHHO-Pa3BUBAIOILIET0 MPOLIECCa, PEaIn3yeMoro, Kak 4epe3 coJiep:KkaHne IpeaMeTHbIX o0sacTel, Tak
U B IIPOIECCE MHANBUAYAIbHON pabOTHI;

- ICUXOJIOTUYECKOE COMPOBOXKACHHE, ONITUMU3UPYIOIIEE B3aUMO/ICICTBIE peOeHKa C MeJjaroraMu U COy4eHUKaMH,

- ICUXOJIOTUYECKOE CONPOBOXK/ICHHE, HAPaBIEHHOE Ha YCTAaHOBJICHHE B3aUMOJICHCTBUS CEMbU U 00pa30BaTeIbHON OpraHu3aluu;

- IOCTENEHHOE paclIMpeHre 00pa3oBaTeIbHOTO MPOCTPAHCTBA, BBIXOSAIIETO 3a MpeJiesibl 00pa3oBaTelbHOIN OpraHu3aluy.

Ha u3yuenue ¢uzuku (6a30BbIi ypOBEHb) Ha YpOBHE cpelHEro obuiero oopazoBanus orBoaurcs 136 vacos: B 10 kimacce — 68 yacoB (2 vac B
Hezeno), B 11 kiacce — 68 yacoB (2 yac B HEZEINO).

BocnurareJbHbIi NOTEHIMAJ NIpeAMeTa (pu3uka.

BocnuratensHblil moTeHman ydyeOHoro npenMera «®u3nka» Ha ypOBHE CPEIHEro OOILEro oOpa3oBaHUs pealn3yercs Ha AeATelIbHOCTHOM
OCHOBE uepe3: IMpHBIICYEHNE BHUMAHUS 00y4YaroIKXCsl K IEHHOCTHOMY acleKTy MU3Y4aeMbIX Ha YPOKax SIBJICHUM, OpraHU3aLUI0 PAa0OTHI € MOTyYaeMoi
Ha ypoke HHpopmanueil Qusnueckoro cojiepxkaHus, BKIOYas HHMOPMALMIO O COBPEMEHHBIX JOCTHXEHMAX (PU3MKH; aHAIU3 U KPUTHYECKOE
OlIcHMBaHHE HMH(pOpPMAIMK; MPUMEHEHHE Ha YpOKE MHTEPAKTUBHBIX ()OpM pabOThl ¢ OOYUYAIOMIMMUCS: MHTEIUICKTYaIbHBIX WUIP, CTUMYJIUPYIOIIUX



[IO3HABATEJIBHYI0 MOTHBALMIO OOYyYaroIMXCsl; JUAAKTUYECKOro TeaTpa, A€ IOJy4YeHHble Ha YPOKE 3HaHHMsS OOBITPHIBAIOTCS B TeaTpallbHBIX
NOCTAaHOBKAX; TPYNIOBOH paboThl WM paboThl B Mapax, KOTOpbIE y4yaT OOydYarolIMXcss KOMaHTHOW paboTe W B3aWMOJCHCTBUIO C JIPYTUMHU
00y4aromuMucCs; WHHUIUHUPOBAHUE M MOAJEPKKY HCCIEI0BATEIbCKON JESITEIBHOCTH OOYYaIOUIMXCS B paMKax peaju3allid UMH WHAWBUIYAIbHBIX U
TPYINIIOBBIX HMCCIEI0BATENBCKUX IPOEKTOB, YTO JaeT OOydYaloUIMMCS BO3MOKHOCTh HPUOOPECTH HABBIK CAMOCTOSTEIBHOTO PEIIEHUS MPOOIEMBI,
pa3BUBacT yMEHUs HAOIIOAATh NMPHUPOJHBIC SBJICHUS, BBIIOJIHATH OMBITHI U SKCIEPUMEHTAIbHBIC MCCIEIOBAHUS C MCIIOJIB30BAaHUEM H3MEPUTEIBHBIX
npubopoB, (OpMUpPYET HABBIK TE€HEPUPOBAaHUS M O(OPMIIEHUS COOCTBEHHBIX WJIEH, HaBbIK IYyOJIMYHOIO BBICTYIUIEHUS Iepesl ayIuTOpHEH,
apryMEHTHPOBAaHUS U OTCTaWBaHUS CBOEW TOUKHM 3PEHUS; 3HAKOMCTBO cO chepaMu NpodecCHOHAIBHON AEATENbHOCTH, CBA3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMHM Ha JOCTIDKEHUSX (PpU3MuYecKOW HayKH, 4TO CIIOCOOCTBYET Pa3BUTHIO HPEICTABICHHUNH O BO3MOXKHBIX
chepax Oynymeill npodeccuoHaIbHON AEATENbHOCTH, CBA3aHHOW ¢ (PU3MKOM, MOArOTOBKA K JajbHeilieMy OOyuyeHHIO B 3TOM HalpaBlIeHUU U
OCO3HAaHHOMY BBIOOpPY OOydJarommMMucs Oyayiied mnpodeccuy;  YCTaHOBJICHHWE JOBEPUTCIIHHBIX OTHOIICHUS MEXIY YYUTCIIEM W YYCHUKAMH,
CIOCOOCTBYIOIIMX IMO3UTHBHOMY BOCIPHUSTHIO YYallUMHCS TpPeOOBaHMHA M TMPOCHO y4YHUTENs, aKTUBU3AIMM HMX II03HABATEIBHON ACATEIBHOCTH H
AKTUBHOCTH;, TOOYXJIEHHE 00YJarOMMXCsl K COOIIOJICHUIO HAa YPOKE OOIIEIPUHATHIX HOPM TTOBEICHUS, TIPABUII OOIEHHS CO CTAPIIUMU (YUUTEISIMHU) U
CBEpCTHHKAMH (IIKOJFHUKAMH);  HCIIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJIEp)KaHHs y4eOHOTro IpeaMera uepe3 JAEMOHCTPALHUIO
00y4aroImuMcsi IPUMEPOB OTBETCTBEHHOT'0, TPAXKAAHCKOTO MOBEJECHUS, MPOSBICHUS YEeOBEKOIIOOUs U 10OPOCEepACYHOCTH; OpraHu3aluio medceraa
MOTHBUPOBAaHHBIX u SPYIUPOBAHHBIX yJaruxcs HaJl ux HEYCIEBaOIIUMHU OJTHOKJIACCHUKaMH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usznka — Hayka o npupoze. Hayunsle MeTOAbI IO3HAHMS OKPYKAIOILEr0 MUpa. Poib 3KCIiEpUMEHTa U TEOPUH B MPOLIECCE TO3HAHMS ITPUPOJIBI.
OKCcIepUMEHT B (pu3HKe.

MopenupoBanue ¢u3ndeckux sBIeHUH u npoueccoB. Hayunble rumotessl. Pusnyeckue 3aKOHbI W TEOpUHU. ['paHUIBl TPUMEHUMOCTH
¢u3nyeckux 3akoHOB. [IpUHIUI COOTBETCTBUS.

Posb 1 MecTo ¢u3nKku B GOPMHUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI MUPA, B IPAKTHUECKON ACATEIBHOCTH JIIOJICH.

Jlemoncmpayuu

AHasorosbsle u U(PPOBBIC U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHue. OTHOCUTETFHOCTh MEXaHUYECKOTO BIKeHus. Cuctema oTcuéra. TpaekTopusl.

[TepemenieHne, CKOpPOCTh (CpelHSsI CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepUalbHONW TOYKH, MX MPOEKIUU HA OCH CHUCTEMBI
koopauHat. CrokeHue MepeMeIeHU U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE BIDKEHUE. [ padku 3aBUCHMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IIyTH U TTEPEMEIICHUS
MaTepUaTbHOW TOUYKHA OT BPEMECHH.

CBoOoaHOe masieHne. Y CKopeHue CBOOOTHOTO TIaICHHUS.

KpuBonuneiinoe nBuxkeHue. J[BrkeHHE MaTepHalbHON TOYKH MO OKPYXKHOCTH C TMOCTOSHHOW MO MOJIYII0 CKOPOCTBIO. YTJIOBas CKOPOCTD,
JTuHeHas ckopocTh. [lepuon u wacrora obpamenus. LleHTpocTpeMuTenbHOE YCKOpEHHUE.

TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE: CITUAOMETD, IBHKEHUE CHAPSIOB, IIEMTHBIE U peMEHHBIE TIEpe/Iayu.

Llemoncmpayuu

Mopnenb cucTeMbl OTCUETa, HILTIOCTPALIMS KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKEHUSL.

[TpeoOpa3zoBaHye ABMKCHHUN C UCITOIB30BAaHUEM IMPOCTHIX MEXaHH3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

HabGnronenue aBuxeHus Tena, OpoImeHHOTo MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

HampasiieHrne CKOpOCTH NMPU ABMKEHUU TI0 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne HepaBHOMEPHOI'O IBUKEHUS C LIEJIBIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHMS MEXKIY IIyTSAMH, IIPOWJIECHHBIMHU TEJIOM 3a IIOCIEHOBATEJIbHBIE DPAaBHBIE IPOMEXKYTKM BpPEMEHHM IIpU
PaBHOYCKOPEHHOM JIBU’KEHHMM C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS IAPUKA B BA3KOU KUKOCTH.

W3ydeHue ABM>XEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TprHuun otHocuTensHocTy ["anunes. [lepssiii 3akoH HeroToHa. MHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnosuuuu cwi. Bropoit 3akoH HproroHa st MarepuanbHOM Touku. Tperuit 3akoH HprooToHa s
MaTepHAIbHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosl, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHue. Cuila TpEeHHS CKOJbXKEHHS W CHJIA TPEHUS IOKOSL.
Koaddurment tpenus. Cuna conpoTUBICHUS IPU JBUKSHUH Tea B KUJAKOCTH WIIH Ta3e.

[TocTynaTensHOE M BpallaTesIbHOE ABH)KEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuiIbl OTHOCUTENIBHO OCH BpaleHusd. [1nedo cumbl. Y cnoBus paBHOBECUS TBEPAOIO TEA.

TexHnueckue yCTpOoMCTBA U IMPAKTUYECKOE IPUMEHEHUE: TTOIIUITHUKN, IBU)KEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HeroTona.

Hsmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBI YIPYTOCTH OT Ae(opMariuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U MTaJICHUN.

CpaBHEeHME CHII TPEHUS TTOKOSI, KAUEHUSI U CKOJIbKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

N3yuenune aBuxeHus: Opycka 1mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHIJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM 00pasiie, OT ux JedopMaluu.

HccnenoBanue ycioBuil paBHOBECUs TBEPAOTO TEJA, UMEIOIIETO OCh BPAILECHHUS.



Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynsc maTepuanbHOM TOUYKH (Te€na), CUCTEMbl MaT€pUAlIbHBIX TOoueK. VMITynbC CHIIBI U W3MEHEHUE HMITYJIbCa Telld. 3aKOH COXpPaHEHUS
uMITyJibca. PeakTUBHOE IBUKEHHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunernueckas sneprusi MarepuanbHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[TorenmuanpsHas sHeprus. [loTeHmanpHas sHEPrus ynpyro aedhopMUpOBaHHOM MPYKUHBL. [loTeHIIManpHass SHEpTHsl Teja BOIM3U MTOBEPXHOCTH
3emuu.

[ToTeHIManbHBIC U HETIOTEHIIMATbHBIC CHUIIbL. CBsI3b paOOThl HEMOTCHIIMAIBLHBIX CHUJI C U3MEHEHHEM MEXaHUYECKON dHEPTUHU CUCTEMBI TEJ. 3aKOH
COXpaHEHHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: BOAOMET, KOTIEP, MPYKUHHBIN MUCTOJIET, IBHKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

W3ydeHne abCOTIOTHO HEYNPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThI CUITBI ¢ U3MEHEHHEM MEXaHWYECKON PHEPTUHU Tejla Ha MPUMEPE PACTSHKCHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoJsiekyasipuast puM3uKa M1 TepMOAUHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOIL Meopul

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO-KHUHETUYECKOH TEOpUH M HX ONbITHOE oOocHOBaHHE. bpoyHoBckoe nBmxenue. uddysus. Xapakrep
JIBIDKEHUS M B3aUMOJICHCTBUS 4acTHIl BelecTBa. MoJienu CTpOEHUs Ta30B, )KUIKOCTEH U TBEPABIX TeN U OOBSICHEHHE CBOICTB BELIECTBA HA OCHOBE
9THX Mozeneil. Macca u pazMepsl Mosiekyin. KonnuectBo Bemectsa. [loctostHaass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopens uaeanbHoOro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHMHETHYECKOW TEOPHH HJIeaIbHOrO ra3a. AOCOJIOTHAs TemIepaTypa Kak mepa
CpelHEeW KMHETHMYECKOW >HEpruy TEIUIOBOTO JBMKEHMs dacTul] ra3a. lllkama temmnepatyp KensBuna. 1'a30Bble 3akoHBI. YpaBHeHHe MeHnaeneeBa—
Knaneiipona. 3akon JlaneToHa. M30mpoiiecchl B HIeaaTbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ padudeckoe mpeacTaBiIeHHe H30IPOIIECCOB:
U30TepMa, U30X0pa, n3o0oapa.

TexHuueckue ycTpolcTBa M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OnbIThI, TOKA3bIBAIOUINE TUCKPETHOE CTPOCHHE BELeCTBa, (poTorpaduu MOJIeKysl OPraHUYECKUX COSAMHEHUN.

OmnbITh! 10 AU(Y3UH KUAKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBUYKEHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Mopaenb, HUTFOCTpUPYIOLIAs IPUPOY JABJIEHUS ra3a Ha CTEHKH COCYAA.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

Omnpenenenne Macchl BO3lyXa B KJIACCHOM KOMHATe HAa OCHOBE U3MEpEeHU 00bEMa KOMHATHI, JaBJICHHS U TEMIIEPaTyphl BO3/1yXa B HEHl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMEeTPaMU COCTOSIHUS Pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauaaMudeckas cuctema. BHyTpeHHsIsI SJHEPTUsl TEPMOIMHAMHYECKON CUCTEMBI M CTIOCO0BI €€ n3MeHeHus. KommuecTBo TermoTsl 1 paboTa.
BuyTpeHHss 3HEprus 0JlHOATOMHOI'O MJI€AIbHOTO Ta3a. Bupl Termonepenayu: TEMIONPOBOIHOCTb, KOHBEKIMS, U3JIydeHue. Y IenbHasi TeIII0EMKOCTh
BeniecTBa. KoanuecTBo TEMIOTHI Py TEILIONEpeaaye.

[Tonstue 06 aamabatHoM mporecce. [lepBblit 3akOH TepMoaUHAMUKH. lIpuMeHeHue mepBOro 3akoHa TEPMOJMHAMMKHM K H30MPOILIECCaM.
I'paduueckas naTepIripeTanys padboThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatumMocTh npoieccoB B IpUpoe.

TemoBele MamnHbl. [IpuHnMNB AeicTBUsS TemIoBBIX MamuH. [IpeoOpazoBaHus sHeprum B TEIUIOBBIX MamuHax. Ko3dduument mosnesHoro
neiictBus TeroBoi MamuHbl. [uki KapHo 1 ero koo puiueHT noie3Horo AecTBys. DKOJOTHYecKrue IpoOeMbl TEIII0IHEPTETHKY.

TexHUueckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: JBUTATEIb BHYTPEHHETO CrOpaHtsl, ObITOBOM XOJIOIUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW SHEpruM Teja MpPU COBEPIIEHUH PAaOOTHI: BBUIET MPOOKH M3 OYTBHUIKM MOJ JCHCTBHEM CXATOTO BO3AyXa, HarpeBaHHe
s¢upa B IaTyHHOU TpyOKe MyTEM TpeHUs (BUICOEMOHCTPALIHS).

W3menenne BHyTpeHHEH SHEpruy (TeMIlepaTypsl) Teja Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OMBIT C BO3YLIHBIM OTHUBOM).

Mopenu napoBoit TypOHMHBI, BUTaTeNsi BHYTPEHHETO CrOPaHUsl, pEaKTUBHOTO JABUTaTEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

N3Mmepenne yaenbHON TeMIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u kKoHaeHcalus. Vcrnapenue n kumneHue. AOGCONIOTHAS U OTHOCHTENIbHAS BIAKHOCTh Bo3Ayxa. HaceimeHHbIit nap. Y aenpHas
TEIII0Ta NapooOpa3zoBaHus. 3aBUCMOCTb TEMIIEPATYpPhl KUIIEHUS OT JIaBJICHUSI.



TBépnoe Teno. Kpucramnnueckue u amopdHbie Tena. AHU30TpONUs CBOMCTB KpuctamioB. JKuakue kpuctamibl. CoBpeMEHHBbIE MaTepHAaIbI.
[1naBnenue u Kpuctaumsanus. Y ienbHas TerioTa miasieHus. Cyoaumanusi.

YpaBHEeHHE TEIJIOBOTO OanaHca.

TexHudeckue YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: THUTPOMETP U ICUXPOMETP, KAJIOPUMETP, TEXHOJOTUM MOJIYyYCHHUS] COBPEMEHHBIX
MaTepHayioB, B TOM YKCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu MoHWKEHHOM JTaBJICHHH.

CniocoObI U3MEPEHUS BIAKHOCTH.

HalGmonenue narpeBaHus U IUIaBJICHUS KPUCTAJUTMYECKOTO BEIIIECTBA.

JleMOHCTpanus KpUCTauIoB.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

H3mepenune OTHOCUTEIHLHOM BIAXKHOCTH BO3/1yXa.

Paznes 4. DinekTpoamHaMuKa
Tema 1. Dnexkmpocmamuxa

3HeKTpH3aHI/IH TCII. aﬂeKTpI/ILIeCKI/II\/'I 3apsan. I[Ba BUJAa JSJICKTPUYCCKUX 3apsaJ0B. HpOBO,Z[HI/IKI/I, JUDJICKTPUKU W MNOJYIPOBOAHUKH. 3akoH
COXPAHCHUS IJICKTPUUICCKOr'o 3apsdaa.

B3aumopeiictBue 3apsiioB. 3akoH Kynona. TodeuHbIN 2JIEKTpHUECKUI 3apsl. DieKkTpuueckoe mose. Hanpspk€HHOCTH DJIEKTPUYECKOro MOJIs.
[IpyuHIHKI cynepno3uuy JIEKTPUYECKUX MoIel. JIMHNK HanpsyKEHHOCTH 2JIEKTPUYECKOTO MOJIS.

Pabora cun snmektpoctatudeckoro mosst. [lorennman. PasHocTe moteHimanoB. [IpoBOIHWUKH W AMDIIEKTPUKH B DJIEKTPOCTATUUECKOM IIOJIE.
JusnexTpuueckasi IPOHUIIAEMOCTb.

9J'ICKTpOéMKOCTB. KOH)ICHC&TOp. QHCKTpOéMKOCTB IJIOCKOI'O KOHJACHCATOPA. 3Hepr1/15{ 3apsAKCHHOTI'O KOHACHCATOPA.

TexHudeckue yCTpOﬁCTBa U TPAKTHYCCKOC TPHUMCHCHUC: OJICKTPOCKOII, JJICKTPOMETP, IJICKTPOCTATHYCCKAA

AIEKTPONPUOOPOB, KOHIEHCATOP, KOMMMPOBAIBHBIN anmnapar, CTPYHHBIN TPUHTED.
Llemoncmpayuu

3amuyTa, 3a3C€MJICHHC

VY CeTpoiCTBO M IPUHIHAIT AEHCTBUSA 3JEKTPOMETPA.
B3aunmoneiicTBre Ha3IEKTPHU30BAHHBIX TEN.
DJIEKTPUYECKOE MOJIE 3apsIKEHHBIX TEl.
[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM TIOJIE.
DIeKTpOoCTaTUYECKas 3alluTa.



JIMDIEKTPUKHU B AJICKTPOCTATHYECKOM IT0JIE.

3aBUCUMOCTBD AJIEKTPOEMKOCTH IJIOCKOT'O KOHJIEHCATOPA OT TUIOIIAH IUIACTUH, PACCTOSHUS MEX1Y HUMU U AUDJICKTPUUECKON TPOHUIIAEMOCTH.
DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUUYECKUH TOK. Y CIIOBHS CYIIIECTBOBAHUS AIEKTPUUECKOTo ToKa. Mctounuku Toka. Cuna Toka. [1ocTOsSHHBIN TOK.

Hanpsixenue. 3akon OMma 11 yyacTka LEIu.

ONEKTPUYECKOE CONPOTUBIICHUE. YJIENbHOE CONpOTHUBIEHUE BemecTBa. IlocimenoBarenpHoe, NapauIeIbHOE, CMELIAHHOE COEIUHEHUE
IMPOBOJHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTD 371EKTPUIECKOTO TOKA.

DNeKTpOABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHHUKA TOKa. 3akoH OMa Juisl OJIHOU (3aMKHYTOM) 3nekTpuyeckoil nenu. Koporkoe
3aMbIKaHHC.

ONEeKTpOHHAs IPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCHUMOCTb COIIPOTUBIIEHHSI METAJIOB OT TemIepaTypbl. CBEpXIPOBOAUMOCTbD.
DNEeKTpUYecKUi TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHAs! U IPUMECHAs TPOBOJIUMOCTh MOJIYNIPOBOAHUKOB. CBolicTBa p—N-niepexoaa. I1omynpoBoJHUKOBEIE TPUOOPHI.
DNEKTPUYECKUH TOK B pacTBOPAx M pacIulaBax JIEKTPOJIUTOB. DIEKTPOIUTHUECKAS AUCCOLUALNS. DIIEKTPOIIN3.

OnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECaMOCTOSTENbHbIN pa3psaa. Monnus. [1na3ma.

TexHuuyeckue ycTpoicTBa M MPaKTUUECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIbTMETP, PEOCTAT, HCTOUHUKH TOKA, 3JIEKTpOHArpeBaTesIbHbIe TPUOOPHI,

3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BaKyyMHBIM IHOJ, TEPMHUCTOPbI U (POTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIM U0,
rajgbBaHUKa.

Llemoncmpayuu
N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCHMOCTD CONIPOTUBJICHUA NUWINHAPHUYICCKUX ITPOBOJHUKOB OT JJIMHBI, IIJIOMIAX MMONICPEYHOI'0 CEUCHUA U MaTCpuaja.
CMemanHoe COCAUHCHUEC ITPOBOJHUKOB.

[Ipsimoe u3mepeHue 3AeKTpoABMKYIIEH cuibl. KOpoTKoe 3aMbIkaHKE TaIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHMUSL.
3aBHUCHUMOCTH COIIPOTHUBJICHUA MCTAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

NckpoBoii pa3psan U MpoOBOJUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI MPOBOJUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



W3ydeHre CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.

N3mepenue 35eKTpoaBUKYIIEH CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

HabGmonenue anexrponusa.

Me:xnpeameTHble CBA3U

Wzyuenune xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C Y4ETOM COJEP)KATENBHBIX MEXKIPEIMETHBIX CBS3EH C KypcaMu
MaTeMaTUKH, OMOJIOTUU, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemuule noHamus, CBA3aHHbIE C U3YYEHUEM METOJI0OB HAyYHOTO IMO3HAHUSA: SIBJICHUE, HAyYHBINH (PakT, runoresa, pusndeckas BeIUYUHA,
3aKOH, TEOpUSsl, HAOIIOACHNE, YKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelnieHHe CHUCTEMbl ypaBHEHUM, NMuHeilHas (yHKuus, napabona, runepOona, ux rpadukd U CBOWCTBA, TPUTOHOMETPHYECKHE
GyHKIUM: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIMH Ha OCU KOOPJWHAT, CIIOKECHUE
BEKTOPOB.

buonocusi: MexaHMYECKOE JIBIDKEHUE B JKUBOU mpupoje, muddy3us, ocMOC, TeI000MEH KUBBIX OPraHU3MOB (BUIBI TEILIONEPEIauH, TEIJIOBOEC
PaBHOBECHE), HIEKTPUUECCKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: IUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TET,
JKUJKOCTEN U Ta30B, JIEKTPUUECKHE CBOMCTBA METAIIOB, SJIEKTPOIUTHYECKAs JUCCOIMAIMS, TAIbBAHUKA.

T'eocpaghus: BAAXKHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonoeus: mnpeoOpa3oBaHHe IBUKEHHH C HCIOJIH30BAHUEM MEXAaHU3MOB, YUYET TPEHHUsS B TEXHHUKE, MOJIIIMITHUKHU, HCIOJIb30BaHHE 3aKOHA
COXpaHEHUs] MMIYyJbCa B TEXHUKE (pakeTa, BOJAOMET W JPYrue), IBUTATENhb BHYTPEHHErOo CropaHusi, mapoBas TypOWHa, OBITOBOM XOJOIUIBHUK,
KOHJIUIIMOHED, TEXHOJIOTHH TOJYyYEHUS COBPEMEHHBIX MAaTepUaoB, B TOM YMCJIE HAHOMATEpUAJIOB, 1 HAHOTEXHOJIOTHH, DJIEKTPOCTaTHUECKAs 3alluTa,
3a3eMJIEHUE AJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTED, JICKTPOHATPEBATEIbHBIC TPUOOPHI, SJIEKTPOOCBETUTEIbHBIEC TPHUOOPHI, TAIbBAaHUKA.

11 KUIIACC

Pa3nen 4. daekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmpomazHUmMHAA UHOYKYUA

[TocTositHHbIE MarHUTHL. B3aumMoneicTBUE MOCTOSTHHBIX MarHUTOB. MaruutHoe mnosie. Bektrop MarHuTHON MHAyKuuu. [IpuHIMn cyneprno3uiuu
MAarHUTHBIX nojed. JInHun MarHuTHOM MHAYKUKUKU. KapTrHa TMHUI MarHUTHON MHIYKIIUH MOJISI TOCTOSSHHBIX MarHUTOB.

MaruutHoe moJie MPOBOJHHUKA C TOKOM. KapThHa JIHMHMN WHIYKIIMM MAarHUTHOTO TOJIS JJIMHHOTO MPSAMOr0 MPOBOAHUKA M 3aMKHYTOIO
KOJIBIIEBOT'O MPOBOJIHUKA, KAaTYIIKU ¢ TOKOM. OnbIT OpcTena. BzanmoeiicTBre NpoOBOIHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna JlopeHnua, e€ MOAyNb U HarpaBiieHHe. J[BIKeHHe 3apsKEHHON YaCTHIIBI B OTHOPOIHOM MarHUTHOM mnosie. PaGora cumst Jlopenia.



SIBiieHME 3IEKTPOMArHuTHOM MHAYKIUK. [I0TOK BEKTOpa MArHUTHON MHAYKIWU. DJICKTPOABUKYILAS CHJIA MHIYKIIMU. 3aKOH 3JIEKTPOM arHUTHOM
uHaykuuu Papanest.

BuxpeBoe snexktpuyeckoe mnose. IISKTPOABIKYIIAS CUIa MHIYKIMUA B IMPOBOJHUKE, JABMKYIIEMCS MOCTYNATEIbHO B OJAHOPOJIHOM MarHUTHOM
ToJIe.

[IpaBuiio Jlenna.

NHayKTUBHOCTD. SIBICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA W MPAKTHUUYECKOE IPUMEHEHHE: IIOCTOSHHBIE MAarHUThl, 3JEKTPOMArHUTHI, 3JIEKTPOJABUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHULI, UHAYKIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE HJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHIYKIUY MarHUTHOTO MOJIS.

BzaumopeincTeue A1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBlieHME DNEKTPOMAarHUTHOW UHAYKIUH.

[IpaBuiio Jlenna.

3aBUCHUMOCTBD AJIEKTPOJBIKYIIEH CHIIBI HHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TTOTOKA.

SIBrieHME CAaMOMHTYKIINY.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHrne MarHuTHOTO NOJIsL KATYLIKH C TOKOM.

HccnenoBanue nercTBus MOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIeHUs 3J€KTPOMarHUTHOW MHIYKIUU.

Paszgea S. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KOae0anus
Konebarenbnas cuctema. CBOOOHBIE MeXaHUYeCcKue Kojebanus. ['apmonnueckue konedanus. [lepuon, yacrora, aMrmuTyaa u ¢aza KojaecOaHHil.
[Ipy>XvHHBIH MagTHUK. MaTeMaTHYEeCKU MasTHUK. Y paBHEHHE TapMOHUYECKUX KoJjeObanuii. [IpeBpaienne sHEprun Mpu TapMOHUIECKUX KOICOaHMSIX.



Koneb6arenbHblil KoHTYp. CBOOOHBIE 3JIEKTPOMArHUTHbIE KoJe0aH!sl B MJI€aIbHOM Kojie0aTeIbHOM KOHTYpe. AHAJIOIUs MEX1y MEXaHUYECKUMHU
U JICKTPOMAarHUTHBIMU Kosiebanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHUs SHEPTHH B UACATHHOM KOJIe0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxamIuX KoyieOaHUSAX. BBIHY)KICHHbIE MeXaHWMUYeCKue KosebaHus. Pe3oHaHc. BBIHYXIEHHBIE 3JIEKTPOMarHUTHBIC
KoJIeOaHMs.

[lepemennsiii Tok. CuHYyCOMAANBHBIN IEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOIO TOKA. AMIUIMTYAHOE U JEHCTBYIOIEE 3HAUEHNUE CUJIbI TOKa U
HaIPSDKECHUS.

Tpancopmarop. IlpousBoxacTBo, mnepenaya U NOTPEONEHUE HIEKTPUUECKOW HSHEPruM. OKOJIOTMYECKHE PHUCKU IIpU  IPOU3BOJCTBE
aNeKTpodHeprun. KynbTypa ncnop30BaHus IEKTPOIHEPTUN B IOBCEIHEBHOM JKU3HH.

TexHUueCKue yCTpONCTBA U IPAKTUYECKOE IPUMEHEHUE: MIEKTPUYECKUI 3BOHOK, TEHEPATOp MEPEMEHHOTO TOKA, JINHUY 3JIEKTpoIepe1ad.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTebHOM cucTeMbl (IPYKMHHBINA WIM MaTEMaTUUECKUN MasiTHUK).

HaGuroieHne 3aryxaromux KojaeOaHui.

WccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Habmronenue pe3onanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuusutorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAMPSKEHUS. OT BPEMEHH) AJIS DJIEKTPOMArHUTHBIX KOJIeOaHuH.

Pe3onaHc nipu nocnenoBaTenbHOM COEAUHEHUH PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH M KOHJEHCATOPA.

Monenb TMHUY 37IEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEpUOAA MaJIbIX KOJIEOAaHUH Irpy3a HA HUTH OT JUIMHBI HUTH U Macchl Ipys3a.

HccnenoBaHue nepeMeHHOI0 TOKa B IIETIH U3 MOCIEA0BATEIbHO COETMHEHHBIX KOHIEHCATOPa, KaTYIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazHUNHbIE 60TTHbL

MexaHuueckre BOJIHBIL, YCIOBUA pacnpocTpaneHusd. [lepuon. CkopocTs pacnpocTpaHeHMs U IMHA BOJIHBL. [lonepeunslie U MpOJOIbHbIE BOJIHBL.
WnTepdepenius u audpakiius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. Y CIIOBUS M3JIY4EHMs 2JIEKTPOMAarHUTHBIX BOJIH. B3aumuass opueHrtanus BektopoB E, B, V B anekTpomarHuTHoM
BosiHe. CBOMCTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpa)K€HHE, MpeloMJIeHue, mossipusanus, Audpakuus, uatepdeperius. CKOpocTh 31EKTPOMAarHUTHBIX
BOJIH.

[Ikana 351eKTpOMarHUTHBIX BOJIH. [IpMEeHEHNE 2IEKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHLIHKIIBI paguOCBA3H U TeNneBUAeHUA. Pagronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.



TexHuueckue ycTpoHMCTBa M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE UHCTPYMEHTHI, YJIbTPA3BYKOBAsl IMArHOCTHUKA B TEXHUKE M MEAUIIMHE,
panap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tesnedon, CBY-neus.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE MOMEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Konebuomeecs Teno Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUECKHUX BOJIH.

Habmonenue unrepdepeHunu u AuQpakiui MEXaHU4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmonenue cBsi3u rpOMKOCTH 3ByKa M BHICOTHI TOHA C aMIUTUTYAON U 4aCTOTON KOJIeOaHHiA.

HccnenoBanue CBOMCTB AIIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, IPETOMIICHHE, TIOJISIPU3AIHs, JU(paKius, HHTephEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeitHOE pacnpoCTpaHEHUE CBETa B OAHOPOAHOM cpene. JIyd cBera. TodyeuHblid HCTOUHHMK CBETA.

OTtpakeHue cBeTa. 3aKOoHbI OTpaxkeHus cBeta. [locTpoenne n300paxxeHui B IMIIOCKOM 3€pKale.

[Tpenomnenue cBeTa. 3aKOHBI IPENOMIICHUS CBeTa. AOCOMIOTHBIN Moka3arens npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHslii yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS.

Hucniepcus ceera. CioxxHbIH coctaB Oenoro cera. L[Ber.

Cobuparomue U paccenBaroliye JUH3bI. ToHKas nuH3a. DOKYCHOE pacCTOSIHHE M ONTHYecKas cuia TOHKOW NuH3bL. [locTpoenue n3obpaxkeHuil B
cOOMpAIOIINX U PacCeUBAIOMINX JIMH3aX. DOpMysia TOHKOU JIMH3BL. Y BeIMYEHUE, TaBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

Bonnosas ontuka. Marepdepenuns ceera. KorepeHTHbIE HICTOUHUKH. Y CI0BUS HA0JI0IEHNSI MAaKCHMYMOB I MUHUMYMOB B UHTEP(EPEHITNOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus ceera. [udpakimonHas pemérka. YcClIoBUE HAOMIOIEHUS TIIABHBIX MAaKCHMYMOB TpU MaJeHUU MOHOXPOMATHYECKOrO CBeTa Ha
TUGPAKITUOHHYIO PEHIETKY.

[Monspu3zanus ceera.

TexHUYeCKHE YCTPOHCTBA W TMPAKTHUYECKOE NPUMEHEHHWE: OYKH, Jyma, (oToammapaT, MPOEKIMOHHBIA amnmapar, MHUKPOCKOI, TEeJIEeCKOI,
BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAS PEIIETKA, MOJISPOHI.

Jlemoncmpayuu

[IpssMonHEITHOE pacpocTpaHeHne, OTpaKEeHNE U TIpesloMiIeHre cBeTa. ONTHYECKHEe TPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHne. Mojiesib CBETOBO/IA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.



Hab6nronenue naTepdEepeHIInm CBETA.

HaGmonenue nudpaknuu ceera.

Hab6monenue qucnepcuu ceerta.

[TomyyeHne ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyyenue cekTpa ¢ MOMOIIBIO0 AU(PPAKITUOHHON PEHIETKH.
HaO:roieHue mossipu3aiyy CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabonul
H3amepenue mokasaTesst MpeIoMIICHHS CTEKIIA.
HccnenoBanue CBOWCTB M300pKCHUH B JIMH3AX.
HabGnronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cielIHAIbLHON T€OPUH OTHOCHTEIbHOCTH
FpaHI/IIIBI IMPUMCHUMOCTU KJTACCUYECKOM MEXaHUKH. HOCTy.]IaTI)I CHGIII/IaJII)HOI\/JI TCOPHUU OTHOCUTCIIBHOCTH: MHBAPHUAHTHOCTHL MOIAYJISI CKOPOCTHU
CBETa B BaKyyMe, IIPUHLIUII OTHOCUTEIBHOCTH DWHIITEMHA.
OTHOCHTENBHOCTD OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLEHUE JUTMHBI.
OHEeprus U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.
CBs13b MaccChl C SHEPTUEN U UMITYJIbCOM PEIITUBUCTCKOMN YaCTUIbl. DHEPT U MTOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHMOGOI ONMUKU
®oronsl. opmyna [Inanka cBa31 s3HEeprun GOTOHA C €ro YaCTOTOW. DHEPTUs U UMIYJIbC POTOHA.
OtkpeiTe U uccienoanue Qorodpdexra. Ompitel A. I'. CroneroBa. 3akoHbl (oTodddekTa. YpaBHeHHe DiHIITeHHa I (HoTodPdexTa.
«Kpacnas rpanuna» gortosddexra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue ycTporucTBa U MPAKTUYECKOEe MPUMEHEHHe: (POoTorIeMeHT, (OTOIaTUMK, COTHEYHAs OaTapes, CBETOAUOI.
Jlemoncmpayuu
®dotor(hdekT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIHETO GoTodddexra.
CBeTOoquoOI.
Conneunas Oatapes.



Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Ombitel Pesepdopaa mo paccesnuto o -uactui. [lmanerapnas moxaens aroma. Iloctynatrer bopa. Usnyuenuwe u
noromeHne (OTOHOB MPHU MEepexoie aToMa ¢ OJHOTO YPOBHS YJHEPTUU HA APYyrou. Bunel cnektpoB. CeKTp ypoBHEH SHEprUM aToMa BOJAOPOAA.

BoutHoBBIE cBOMcTBa yacTull. Bosubl ne bpoins. KoprycKyisspHO-BOJIHOBOM Jyaiu3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHHE: CIIEKTPaIbHbII aHaIN3 (CIIEKTPOCKOI), Jla3ep, KBAHTOBbBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumroienne nuHelyaThIX ClIEKTPOB U3JIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomul

HabGmronenue nuHeiyaToro crekTpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTHI, JIOKa3bIBAIOIINE CIOXKHOCTh CTpoeHus sjupa. OTKpeITHE paguoakTuBHOCTH. OmnbIThl Pesepdopaa mo ompepeneHHo cocTaBa
paluoaKkTUBHOrO n3nydyeHus. CBoiicTBa anbda-, 6era-, raMMa-u3iydeHus. BiausiHue paJuoakTHBHOCTH Ha J)KUBbIE OPraHU3MBI.

OTkpbITHE IPOTOHA U HeWTpoHa. HyknonHas mozens snpa ['elizen6epra—lBanenko. 3apsan sapa. MaccoBoe uuncino siipa. M3oromnsl.

Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydyeHue. 3aKOH paiiOaKTUBHOTO paciaja.

DHeprus cBA3M HYKJIOHOB B sifpe. SnepHblie cuibl. JlepekT Macchl sipa.

S nepusle peakunu. [lenenne u CUHTES SI€ED.

SAnepusiii peaktop. Tepmosnepusit cuares. [Ipo0ieMbl 1 TePCHEKTUBBI SIEPHON IHEPIeTUKHN. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTreTHKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH SJIEMEHTapHBIX YacTHUII.

@dyHnaMeHTaIbHbIE B3auMoAecTBUsA. EAMHCTBO (hru3nyeckoit KapTHHBI MHpa.

TexHuueckue ycTpoicTBa U MPAaKTUYECKOe IPUMEHEHHE: T03UMETp, Kamepa BuiibcoHa, siiepHblil peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

Cu€TurK MOHU3HPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUM M aCTPOPU3UKH



Otansl pazBUTHs acTpoHOMUHU. [IpuknanHoe 1 MUPOBO33PEHYECKOE 3HAYECHUE ACTPOHOMUMU.

Bup 38é3nH0r0 HebGa. Co3Be3nus, spKue 3BE3IbI, ITTAHETHI, X BUAUMOE JABIKEHHE.

ConneyHas cucrema.

Connue. ConneuHast akTUBHOCTh. Mcrounuk sHeprun ConHua u 3BE31. 3BE3bI, UX OCHOBHBIE XapaKTEPUCTUKHU. /lnarpamma «cCreKTpaibHbIN
KJIaCC — CBETUMOCTbHY». 3BE3/bl IJIaBHOW IIOCIEA0BATENbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» Ul 3BE37 IJIABHOM I1OCIEA0BATEIbHOCTH.
Buyrtpennee ctpoenune 38€311. COBpEMEHHBIE IPEICTABICHUS O TPOUCXO0KICHUH U 3BOIoUMK CoJTHIA U 3BE3/. DTalbl )KU3HU 3BE3].

Muineunsiii [1yTe — Hamia ['anaktuka. [lonoxxenne u neuxenue Cosnnia B ['anaktuke. Tunbl ranaktuk. Paguoranaktuku u kBazapbl. YEpHBIEC ABIPBI
B fAJIpax rajakTUK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa60:ma. Pasberanue ranaktuk. Teopus bonbiioro B3psiBa. PenukToBoe u3nydeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewénnpie npo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM T1a30M C UCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUH I ONpeIeNICHHs TIOJI0KEeHNsI HEOECHBIX 00BbEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE c03Be3/11si CEBEPHOTO MOIyHIapus U SIPKUE 3BE3/IBI.

Habmonenus B Teneckon Jlynsl, maner, Mineunoro IlyTu.

Oo6o0maromnee noBTOPeHUE

Posb pu3MKM M acTpOHOMHUHM B SKOHOMHMYECKOU, TEXHOJOTHUECKOW, COLMAIIBHOM U 3THUECKOM cepax AesTenbHOCTH 4elloBeKa, pojb U MECTO
($U3MKN U aCTPOHOMHUU B COBPEMEHHOI HaydyHOH KapTHHE MHpa, pojib (HU3NYECKO Teopuu B (POPMHUPOBAHUU MPEACTABICHUIN O PU3NUECKON KapTHHE
MUpPa, MECTO (PU3HUECKON KapTUHBI MHpa B OOIIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTAaBICHUI O IPUpO/IE.

MexnpeameTrHbie CBA3H

Uzyuenue kypca ¢usuku 0azoBoro ypoBHS B 11 Kilacce OCyIIecTBISETCS C YU4ETOM COJEpKaTENbHBIX MEXKIPEAMETHBIX CBSI3eH C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpaduu 1 TEXHOJIOTHH.

Mescnpeomemmusie nonsamus, CBSI3aHHBIE C U3YYEHUEM METOJ/I0B HAYYHOTO IMO3HAHMS: SIBIICHHE, HAYyYHbIH (QakT, rumnoTesa, pusnyeckas BeIUUnHa,
3aKOH, TeOpHsl, HAOII0JIeHNE, SKCIIEPUMEHT, MOJICIUPOBAHKE, MOJIeNb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CHUCTEMBl YPaBHEHUI, TPUTOHOMETpHUYECKHE (YHKLUMHU: CHHYC, KOCHHYC, TAaHI€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI M UX MPOEKLIUU Ha OCH KOOPJIMHAT, CII0KEHUE BEKTOPOB, IIPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIUH, MPU3HAKH
1no100Usl TPEYroJIbHUKOB, ONIPEIeICHHE TUIONIAaIN TUIOCKUX GUTyp U 00bEMa Tel.

Buonozus: snekrpudeckue sIBICHUS B dKUBOU MpHUpoAe, KoieOaTelbHbIE IBUKEHUS B )KMBOU MPUPOJIE, ONTUUYECKHUE SBJICHUS B KUBOW MPHUPOJE,
JEHCTBHE pagualiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KpHUCTa/lInyeckas CTPYKTypa TBEPABIX Tell, MEXaHU3Mbl 0Opa30BaHUsl KPUCTAIUIMYECKOW PEIIETKH,
CIIEKTPAaJIbHBII aHAJIN3.



l'eocpaghus: MarHUTHBIE MOJTIOCA 3€MIIH, 3aJIe)KU MAarHUTHBIX Py, POTOChEMKA 3eMHON MOBEPXHOCTH, MPEACKA3aHUE 3eMIICTPSICEHUN.
Texnonozus: JAVMHUM DIIEKTPOIIEpENAy, T'€HEpPaTOp IIEPEMEHHOIO TOKA, AJIEKTPOABUraTeNlb, WHIYKLUOHHAsA I€uyb, pajap, pPaJuONpUEMHUK,
TEJIEBU30D, aHTEHHA, TeneoH, CBY-neus, IPOEKIIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA, COJIHEYHAsI Oarapes.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 1O ®U3UKE HA YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «Dus3mka» Ha ypoBHE CpeqHEro olmiero oOpasoBaHus (0a30BBIH YPOBEHB) NOJKHO O00ECHEUHUTH JOCTHKCHHE
CICAYIOMUX JIUIYHOCTHBIX, MCTAIIPCAMCTHBIX U MMTPCAMCETHBIX 06pa303aTeﬂbelx PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUsI ydeOHOro mpenmera «®Du3nka» OKHBI OTpa)¥xaTh TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIMXCS
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHON BHYTPCHHEH MO3UIUCH JIMYHOCTH, CHCTEMOMN IEHHOCTHBIX OPUEHTAIINH, MO3UTUBHBIX BHYTPEHHHX YOCKICHUH,
COOTBETCTBYIOINX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHUE XHU3HEHHOTO OIbBITa M OIBITa JAEATEIHHOCTH B IpoIecce
peanu3aniy OCHOBHBIX HAIPABJICHUN BOCITUTATEIBHOMN IEATETLHOCTH, B TOM YUCIIC B YACTH:

1) rpa:KIaHCKOro BOCIMTAHMSA:

c(OPMHPOBAHHOCTD TPAXKIAHCKOH IMO3UIINH 00YUYaAIOMIEToCcsi KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBA;

MPUHSITHE TPATUIIUOHHBIX 00IEUYeIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUIECKIX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEpECaX TPa’KAaHCKOTO OOIIECTBa, Y4acTBOBATh B CaMOYIPaBIEHHMHM B 0Opa30BaTelIbHON
OpTraHH3aIy;

YMEHHE B3aMO/IEHCTBOBATH C COLIMATbHBIMU HHCTUTYTaMH B COOTBETCTBUU C X (DYHKIIUSMU U Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHHUTAPHOH U BOJIOHTEPCKOH JIETETHHOCTH,

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UIEHTUYHOCTH, TaTPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, TOCTH)KEHUSIM POCCUICKUX YIEHBIX B 00JIACTH (DU3UKH U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEJICHHUS;

CIOCOOHOCTh OLIEHUBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PELICHHUs, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIGHHOCTH, B TOM
YHCIIe B ACATENBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYyIyIIero;

4) 3CTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOUAs 3CTETHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3NIECKOI HayKe;

5) Tpy10BOr0 BOCIIUTAHUS:

UHTEpEeC K pasiuyHbiM cepaM TpoQecCHOHATBHON NEesITeIbHOCTH, B TOM YHWCIE CBS3aHHBIM C (PU3UKOW M TEXHHUKOH, YMEHHE COBEPIIATh
OCO3HAHHBII BEIOOp Oyaymiel mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;



TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BAHUIO B 00JIaCTH (PU3UKU HA MPOTSHKEHUU BCEH JKU3HMU;

6) 9IK0JIOrH4eCKOr0 BOCITUTAHUS

c(OPMHPOBAHHOCTD IKOJOTHUECKON KYJIBTYPhl, OCO3HAHKE TI00ATBHOT0 XapaKTepa IKOJIOTHIECKUX MPOOIIeM;

IUTAHUPOBAHME U OCYILECTBIICHUE ICHCTBUI B OKPY’KaIOILEH Cpeie HA OCHOBE 3HAHUS LIE€JI€H YCTOMYMBOrO pa3BUTHS YEJIOBEUECTBA;

pacupeHue onbITa JesITeIbHOCTH SKOJIOTHIECKOM HAlPaBJICHHOCTH HAa OCHOBE MMEIOIUXCS 3HAHHUN 10 (DU3HKE;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3HUECKOI HAYKU;

OCO3HAaHHE LIEHHOCTH HAyYHOU NeATEIbHOCTH, TOTOBHOCTh B MpOLlecCe M3yueHHUs (PU3MKU OCYIIECTBISATH MPOEKTHYIO M HMCCIEIOBATEIHCKYIO
JEeSTeNIbHOCTh MHIMBUyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTe/1bHBbIE YHMBepPCcaJbHbIe Y4eOHblIe 1elicTBUSA
ba3oBrble Jornyeckue 1eMCTBHUA:
CaMOCTOSITENIbHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIIPEAEIIATh LUENN NEATEIHOCTH, 3a1aBaTh apaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTPUBAEMbIX (PU3HUYECKUX SIBICHUSX;
pa3pabatbIBaTh IJIaH peUIeHHs MPoOIeMbl C YIETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHBIX U HEMaTEPUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB II€JISIM, OLIEHUBATh PUCKH MOCIEICTBUN AESITEIbHOCTH;
KOOPJMHHUPOBATH U BBIIOJIHATH padOTy B YCIOBUSAX PeaIbHOr0, BUPTYAIbHOIO U KOMOWHHUPOBAHHOTO B3aMO/IEUCTBHUS;
pa3BHUBaTh KPeaTUBHOE MBIIIJICHUE MPU PEIIEHUH )KU3HEHHBIX TPOOIIEM.
ba3oBrble uccienoBarebCKue 1eHCTBHA!
BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MTOHATUAMHU U METOAaMU (PU3NUECKOI HayKH;
BJIAJCTh HaBBIKAMU Y4eOHO-HCCIEeIOBATENbCKOW M TPOEKTHOH JesITelnbHOCTH B 00JacTH  (PU3MKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB pelIeHus 3a/1a4 (PU3HMUECKOro CoepKaHUsl, TIPUMEHEHHUIO Pa3IMUHBIX METOI0B [TO3HAHUS;
BJIAJICTh BUJAMH JESATEIBHOCTH IO MOJIyYEHUIO HOBOI'O 3HAHUS, €r0 MHTEPIIPETAlluH, IPeoOpa30BaHNIO0 U MPUMEHEHUIO B PA3IMUHBIX YUEOHBIX
CUTYallUsX, B TOM YKCJIE NPU CO3/1aHUU Y4eOHBIX TPOEKTOB B 001acTU (DU3UKY;
BBISBIIATh INPUYMHHO-CIIEACTBEHHBIE CBA3M W aKTYaJIM3UpOBATh 3a/ady, BBLABUraTh T'MIIOTE3y €€ pELIeHHs, HAXOAUTh apryMEeHThl JUIs
JI0Ka3aTelbCTBA CBOUX YTBEP)KJICHHM, 3a1aBaTh IapaMeTpbl U KPUTEPUH PELLICHMUS;
aHAJIM3UPOBATh IOJIYYEHHBIE B XOJI€ PELICHUs 33Jaud pe3yibTaThl, KpUTUUECKH OLIEHMBATh UX JOCTOBEPHOCTh, IPOTHO3MPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;



CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTENbHOM IEATEIILHOCTH, B TOM YUCIIE MIPU U3YyYCHUH (PU3UKU;

AaBaTb OUCHKY HOBBIM CUTyallUdM, OLICHHUBATDH HpHO6peTéHHbII>'I OIIBIT,

YMCTh IIEPCHOCUTH 3HAHUA 10 CI)I/I3I/IKG B IIPAKTUYCCKYIO o0J1acThb KU3HCACATCIIbHOCTH,

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OPpUIriHAJIbHBIC ITOAXOAblI U PCIICHU A,

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

Pabora ¢ undopmaumeii:

BJIa/IETh HaBBIKAMH MOJIy4YeHUsl HHPOpMAIUH (PU3HMUECKOTrOo COAepKaHHUs U3 UCTOUHUKOB Pa3HBIX THUIIOB, CAMOCTOSITENILHO OCYIIECTBISATH MOUCK,
aHaJIU3, CUCTEMATH3AIUIO U HHTEPIPETAUI0 HHPOPMAIIUU Pa3INYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JJOCTOBEPHOCTH HH(OpMAIIHH;

HCIIOJIB30BAaTh CPEACTBA I/IH(i)OpMaIII/IOHHI)IX N KOMMYHUKAIXMOHHBIX TEXHOJIOTUH B PCIICHUM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M
OpPTraHM3AIMOHHBIX 337]a4 C COOJIFOJICHHEM TPEOOBAHWI IPTOHOMHUKH, TEXHUKH 0€30MaCHOCTH, THTUEHBI, PeCypcoCcOepekeHUs, TPABOBBIX U ATHUYECKUX
HOPM, HOPM HH()OPMAIIMOHHOM O€30TTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJEPKaHUS B Pa3IMUHBIX (opMarax ¢ yuy€TOM HazHauYeHHUS HMHPOpPMAIMH U EIeBOW ayJUTOPUH, BBHIOHpas
ONTUMATBHYIO (POPMY TIPEICTABICHUS U BU3YAIH3AIIH.

KoMMyHuKaTHBHBIC YHHBeEpCcaabHbIe y4eOHbIC JeHCTBHSA:
OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU J€SATENbHOCTH;
pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYal[Mil U cMATYaTh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPECTB;
MOHMMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAMBUAYaAIbHON pabOTHI;
BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JEHCTBUI C yUETOM OOIIMX HHTEPECOB U BOZMOKHOCTEH KaXkKJJ0r0 4JIeHa KOJIJICKTHBA;
IIPUHUMATD LIEJIM COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH AEMCTBUS MO €€ JOCTUIKEHHMIO: COCTABIIATH IUIaH JIEHCTBUM,
pacIpenensaTs pojiu ¢ yuéTOM MHEHUH Y4aCTHUKOB, OOCYX/1aTh pe3yJbTaThl COBMECTHOM paboOTHI;
OLIEHUBATh KAYECTBO CBOETO BKJIAJa M KaXJIOT0 YYaCTHUKA KOMaH bl B OOIINI pe3yNbTaT Mo pa3padOTaHHBIM KPUTEPUIM;
IpeiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJEH C TO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKONW 3HAUMMOCTH;
OCYIIECTBIISATH NO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3IMYHBIX CUTYALIUSX, POSIBIISITH TBOPUECTBO U BOOOpaskeHUe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranuszanms:



CaMOCTOSITENIbHO OCYILIECTBIIATh TO3HABATEILHYIO JCSATEIBHOCTh B OOJIACTH (DU3MKH W aCTPOHOMHUH, BBUIIBJISATH INPOOJIEMBI, CTaBUTh H
dbopMynTupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIFHO COCTABIISATD TUIaH PEHICHUS PaCUETHBIX U KaYECTBEHHBIX 3a/1a4, TUIAH BBHIIIOJHEHUS MPAKTUYECKOH paboThI ¢ yUETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOUTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsM;

pacuIMpsTh paMKH Y4€OHOTO TIpeMETa Ha OCHOBE JIMUHBIX MPEIMOYTCHUN;

JIeNIaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE,

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMHUPOBAHUIO U MPOSBICHUIO PYIUIUN B 00JIACTH (PU3HMKH, MOCTOSHHO TOBBINIATh CBOM 00pa30BaTEeIbHBIA U KYJIbTYPHBIH
YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHATbHbII MHTE/JIEKT:

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBHI B ICATEIILHOCTD, OIICHUBATH COOTBETCTBHE PE3YIIBTATOB LEIISIM;

BJIAJICTh HABBIKAMHU IO3HABATEIBHON pe(IeKCHHM KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBHIA M MBICIUTEIBHBIX IPOIECCOB, X PE3YJIbTATOB H
OCHOBAaHHIA;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU TSl OLIEHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELICHUS M0 UX CHHKEHHUIO;

NPUHUMATh MOTUBBI U aPT'YMEHTHI JIPYTUX MPH aHAJTU3E PE3yJIbTATOB JICATEIIHOCTH;

NPUHUMATH ce0sl, TOHMMast CBOM HETOCTATKU M IOCTOWHCTBA,

NPUHUMATh MOTUBBI U apT'YMEHTHI JJPYTUX MPH aHATTU3E Pe3yJIbTaTOB JICATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B mporecce AOCTIKEHUS JMYHOCTHBIX PE3YJbTATOB OCBOCHHS IMPOTpaMMbl 1O (M3HMKE Ui YPOBHS CPETHET0 O0Iero oOpa3oBaHHS Y
00y4aroImuXxcsi COBEPIICHCTBYETCS] SMOIIMOHATIBHBIN MHTEIJIEKT, PE/oiararomui copMupoOBaHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CHOCOOHOCTh IMOHMMATh CBOE SMOIMOHAJIBHOE COCTOSHHE, BHJIETh HANpPABICHUS Pa3BUTHS COOCTBEHHOM
SMOLMOHAIBHOH chepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBAHUS, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEJIEHHE, CIIOCOOHOCTD a/lalTHPOBATHCS K
SMOIMOHATIBHBIM U3MEHEHHSM H MPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIUH, BKIIOYAIONICH CTPEMIICHHE K JIOCTHKECHHUIO IEJH M yCIeXy, ONTHMH3M, HHUIIMATHBHOCTh, YMEHHE JIEHCTBOBATH UCXOIS
3 CBOMX BO3MOKHOCTEH;

AMIATHH, BKJIIOYAIOMICH CIIOCOOHOCTh IMOHMMATh SMOIMOHAIBLHOE COCTOSHUE IPYTUX, YYUTHIBATh €r0 TPU OCYIIECTBICHHH OOIICHUS,
CIOCOOHOCTH K COUYBCTBHIO U COTIEPEKHBAHUIO;



COIMAJIbHBIX HABBIKOB, BKJIIOYAIOLINX CIIOCOOHOCTH BHICTPANBATh OTHOILICHUS C JPYTHUMH JIIObMH, 3a00TUTHCS, IPOSBIIATH MHTEPEC U pa3penaTh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIbTATHBI

K konny o6yuenust B 10 kiacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OO yUaAIOIIUXCSl YMEHHI:

JEMOHCTPUPOBATh Ha MpHUMeEpax pojib U MecTo (U3MKU B (POPMHPOBAHMH COBPEMEHHON HAyYHOW KapTHHBI MHUpA, B Pa3BUTHH COBPEMEHHOI
TEXHHUKHU U TEXHOJIOT Ui, B IPAKTUUECKOU JESITENbHOCTH JIOCH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHS H3YUYEHHBIX (PU3MYECKHX MOJeNeil: MaTepuaibHas TOYKA, HWHEpIHAlbHAsl CHUCTeMa OTCUéTa, aOCOIIOTHO
TBEPIIOE TENO, MACATBHBIA Ta3, MOJCIN CTPOSHHS Ta30B, )KUIKOCTEH M TBEPABIX TeJ, TOUCUHBIM AIEKTPHUECKUI 3apsij NpU peHIeHUH (PU3HYecKUX
3azay;

pacrio3HaBaTb (1)I/I3I/I'-ICCKI/IG SIBJICHUA (Hpoueccm) n O6’I)$ICH$ITI) HUX Ha OCHOBC 3aKOHOB MCXAaHHKU, MOJIGKy.HSIpHO-KHHGTH‘-IGCKOfI TCOPHUU CTPOCHUA
BCIICCTBA U JJICKTPOJUHAMHUKU: PABHOMCPHOC U PaBHOYCKOPCHHOC HpﬁMOJIPIHCfIHOG JABMIXKXCHUC, CBO6OI[HO€ nmaacHue TCJI, ABMIKCHUC 11O OKPYKHOCTH,
WHepLUs, B3auMoeiicTeue tei, nuddy3us, OpOyHOBCKOE IBIKEHUE, CTPOCHUE KHUAKOCTEH M TBEPABIX TeN, U3MEHEHHE 00bhEMa Tel MpU HarpeBaHUU
(oXJax/IeHNUN ), TETJIOBOE paBHOBECHE, UCTIApEeHUE, KOHICHCAIHs, TJIaBJIeHNe, KPUCTATN3allNs, KUTIEHUE, BIAKHOCTh BO3/1yXa, MOBLIIICHUE 1aBICHH
rasza Mpu €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSA3b MEXAY NapaMeTpamMHu COCTOSHUS ra3a B M3OIpoleccax, 3JIEKTpU3alus Tell, B3aUMOJICHCTBHE
3apsi/ioB;

OTHUCHIBATh MEXaHUUYECKOE JIBIXKCHHE, UCTIONB3YS (PU3NUECKHe BETUYMHBI: KOOPIUHATA, MyTh, MIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tena,
CuJjia, UMITYJIbC TCJIa, KWHCTUYECCKAad SHCPTIHUsA, MMOTCHIHUAIbHAA SHEPTHA, MCXaHNYCCKasa pa60Ta, MCXaHUYCCKAass MOIIHOCTL; IMPHU OMMKMCAHWH IIPABUIIBHO
TpPakTOBaTh (PU3MUECKUM CMBICI HMCIOJIb3YEMbIX BEIUYMH, MX 0003HAUEHUSI W €IMHHULBI, HAXOAUTh (POPMYIIbI, CBS3bIBAIOLINE JAHHYIO (DPU3MYECKYIO
BCJIIMYMHY C APYTUMU BECIUYNHAMMU,

OTHCHIBATh U3YYEHHBIEC TEIIJIOBBIE CBOMCTBA TEI U TEIUIOBBIC SIBICHUS, UCTIONB3Ys (DM3HUECKHE BETUYMHBI: JaBJICHUE Ta3a, TeMIIepaTypa, CpeaHss
KMHETHYECKasi SHEPrusi XaoTHUECKOTO JBUYKEHHUS MOJIEKYJ, CPEIHEKBaJIpaTH4HAs CKOPOCTb MOJIEKYJ, KOJWYECTBO TEIJIOTHI, BHYTPEHHSSI SHEprusl,
paboTta raza, Kodh(GUIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOTO JBHUTATElNs; IPHU OMHUCAHUU MPABUWIBHO TPAKTOBATh (U3MUECKUN CMBICI HCIOIh3YyEeMbIX
BEJIMYMH, X 0003HAYCHHS U €AMHUIIBI, HAXOIUTH (JOPMYIIBI, CBA3BIBAIOIINE TaHHYIO (U3UUYECKYIO BEIUYUHY C IPYTUMU BEIUUHUHAM;

OMHCHIBATh W3YUEHHBIE DJICKTPUUECKHUE CBOMCTBA BEIIECTBA U JJIEKTPUUYECKUE SIBJCHHS (IIPOLIECCHI), UCHONB3YyS (U3MUECKUE BEIHYUHBI:
AJIEKTPUUCCKUN 3apsifi, ICKTPUUIECKOE T0JIe, HANMPSHKEHHOCTH TMOJIs, MOTEHIIMAN, PAa3HOCTh IMOTEHIIMAJIOB; NMPH ONHWCAHWM TPABWIBHO TPaKTOBATH
¢buznyecKuit CMBICT UCIOJB3YEMBIX BEJIMYMH, UX 0003HAUEHHUS U €IMHUILIbI; YKa3bIBaTh (JOPMYIIbI, CBS3bIBAIOIINE JaHHYIO (DU3HMYECKYIO BEIMYHHY C
JPYTMMU BETUYUHAMU;

aHAJTM3UPOBATh (PU3WUYECKHUE TPOIECCHI M SIBJICHUS, WUCIONB3YS (PU3WYECKHE 3aKOHBI M MPHHIMIBL 3aKOH BcemupHoro tsarotenus, I, I u III
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUs MEXAHWYECKOW HHEPIrHH, 3aKOH COXPAHEHUS MMIIYJIbCa, IPUHLUII CYNEPIO3ULIMY CUJ, IIPUHIUI PABHOIIPABUs



MHEPLHAIbHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHMS BEILECTBA, Fa30BbIC 3aKOHBI, CBA3b CPEIHEN KMHETUYECKON dHEPruu
TETUIOBOTO JIBIXKCHHUSI MOJIEKYJ C a0COIOTHOM TeMIepaTypoil, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS 3JEKTPHUYECKOTO 3apsijia, 3aKOH
Kynona, npu 3TOM pa3nuyarh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAKEHHUE U YCIIOBHSI (TpaHMIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MIPUHIIMIIBI JCHCTBUS MAIlIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB; Pa3inyaTh yCIOBUS UX O€30MacCHOTO UCIIOIb30BaHUS B
MMOBCEAHEBHOM XKU3HU;

BBINOJIHATH HKCIEPUMEHTBI 110 MCCIEIOBAHNUI0 (PU3MUECKUX SBJICHUM U MPOLECCOB C UCIOIb30BAHUEM NPSAMBIX M KOCBEHHBIX U3MEpPEHHi, IpH
3TOM (hopMynupoBaTh MpoliIeMy/3aady U TUIOTe3y y4eOHOro 3KCIEpUMEHTa, cOOUpaTh YCTAHOBKY M3 IPEJUIOKEHHOI0 000pYAOBaHMs, MPOBOAUTH
OMBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYILECTBIIATh NIPSIMblE M KOCBEHHbIE U3MEpPEHHsI (U3NUECKUX BEJIWYMH, IIPU 3TOM BBIOMPATh ONTUMAJIbHBINA CIOCOO U3MEPEHUS U MCII0JIb30BaTh
M3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHNH;

UCCIIEIOBATh 3aBHCUMOCTH MEXAY (PH3MUECKUMH BEITHMUYMHAMH C MCIIOJIb30BAaHHEM IPSAMBIX U3MEPEHHH, TP 3TOM KOHCTPYHMPOBATh YCTAHOBKY,
(GUKCUpPOBATh pPe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH (U3MYECKHUX BEIWYMH B BUAEC TaOmMI M TpaduKOB, AeiaTh BBIBOJABI IO pe3yiabTaTaM
UCCIIEI0BAHMS;

coOuoiaTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEACHUN HCCIEOBAHUN B paMKax y4yeOHOro SKCIEpHUMEHTa, Y4eOHO-HCCIIe0BATENbCKON U
IPOEKTHOH JIeSTENbHOCTH C UCTIOIb30BAaHUEM N3MEPUTENIBHBIX YCTPOUCTB U 1a0OpaTOPHOr0 000PYyI0BAHUS;

pelath pacu€THbIE 3a/laui C SIBHO 3a/1aHHON (PU3MUECKONW MOJAEIBIO, UCTIONB3YS (pU3MUecKre 3aKOHBI U MPUHILIUIIBL, HA OCHOBE aHAJIM3a YCIIOBHS
3aJaun BBIOMpaTh (U3UUECKYIO MOJIeNb, BBLACIATH (PU3NUYECKUE BETUYMHBI M (OPMYJbI, HEOOXOAUMBIE s €€ pelleHMs, NMPOBOAUTh PacuéThl U
OLICHUBATh PEAIbHOCTD MOJIyYEHHOTO 3HaUeHUsI (PU3NUECKON BEIHUNHBL,

pelaTh KAadeCTBEHHBIC 3a/aud: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEYMBYIO LENOYKY PACCYXJACHHM C OINOPOM HA HM3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe SBICHUS;

MCIIOJIb30BaTh MPU PELICHUHN Y4eOHBIX 3a7a4 COBpEMEHHbIe MH()OPMALIMOHHBIE TEXHOJIOTUHN JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN 1
IpeCTaBiIeHns] Y4eOHOW M HAyYHO-TIONMYJISIpHOW MH(POPMALUHU, MOJYYEHHON U3 pa3iIMYHBIX MCTOYHHUKOB, KPUTHUECKH aHAIM3WPOBAThH IMOJTy4aeMyIO
UH(OPMALIUIO;

IPUBOIUTH MPUMEPHI BKJIaJla POCCUHCKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B Pa3BUTHE HayKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIET0 MHUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B MOBCETHEBHOM XU3HU Ul oOecredeHuss 0e30MacHOCTH MpH OOpaleHuH ¢ mpudopamu H
TEXHUYECKUMHU YCTPOUCTBAMH, JJISi COXPAHEHHUS 3/I0POBbS U COOIIOIEHUS HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKpY KalollIel cpee;

paboTaTh B IpyNIIE C BHIMOJIHEHHUEM Pa3IMUHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATh paObOTy IPYIMIbI, PAMOHAIBHO PACHIPEEIATh 003aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYalUsAX, aICKBATHO OLIEHNUBATh BKJIAJ Ka)KIOTO U3 YYaCTHUKOB IPYIIIBI B PEIICHNE PACCMaTpUBACMON
POOJIEMBI.



st oOyyaromuxcss ¢ OrpaHMYCHHBIMA BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHE NMPUMEHATHh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX IO3HAHHS
BCIIIECTB U SIBJICHUIA;

JUISL CTICTIBIX W CIHA0OBUISIIUX OOYYArONIMXCs: YMEHHE WCIOJIb30BaTh PElbeHO-TOUCUHYIO cucTeMy o0o3HaueHuil JI. Bpaiins mns 3amucu
dusnueckux Gopmyi.

K xonmy o0yuenus B 11 kJiacce npegMeTHbIE pe3ynbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXkaTh COPMHUPOBAHHOCTH Y 00OYHYAIOIIUXCS YMEHHH:

JIEMOHCTPUPOBATH Ha NPHMEpPaxX POJIb U MECTO (HU3UKH B (POPMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHpPa, B Pa3BHUTUH COBPEMEHHOM
TEXHHUKH U TEXHOJIOTHH, B IPAKTHYECKOH JeITEILHOCTH JIIOJICH, IEJIOCTHOCTD U €AMHCTBO (PM3MUYECKOI KapTUHBI MUPA;

YUYHUTBHIBATh TPAHHUIIBI TPUMEHEHHS U3YyYCHHBIX (U3UUECKUX MOJIENICH: TOYSUHBIH 3JIEKTPHUUSCKUN 3apsi, JIyd CBETa, TOUCUHBIH UCTOYHUK CBETA,
siepHasi MO/IeIb aTOMa, HYKJIOHHAsi MOJIE) b aTOMHOTO SIpa TPU peHIeHNH (PU3HUECKUX 3ajad;

pacrio3HaBaTh (pusmuecKue ABICHHS (IPOIECCHI) U OOBACHATh UX Ha OCHOBE 3aKOHOB DJICKTPOJAMHAMHUKH M KBAHTOBOW (DM3UKHU: DIIEKTpUYECKAs
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JICHCTBHS TOKA, B3aUMOJICHCTBUE MAarHUTOB, JIIEKTPOMArHUTHAsT MHIYKINSA, JEHCTBHE
MarHUTHOTO TI0JII Ha TPOBOJHHUK C TOKOM M JIBIKYIIMICS 3apsfl, JIEKTPOMArHUTHBIE KOJICOAHUSI W BOJIHBI, IPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETA,
OTpakeHHe, IpeJoMJIeHHe, UHTeppepeHIrs, TUGpakius W MOJsApHU3alus CBeTa, AUcHepcHus cBeTa, (oTolrnekrpuueckuilt >3pdext (poTorddexr),
CBETOBOE JaBJIeHHE, BOSHUKHOBEHUE JIMHEWYATOr0 CIEKTPa aToMa BOI0PO/1a, €CTECTBEHHAs U MCKYCCTBEHHAs paJMOaKTUBHOCTb;

OIMCBIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (AJIEKTPUUECKUE, MATHUTHBIEC, ONTUYECKHE, IJIEKTPHUUECKYIO MPOBOAMMOCTb PA3IUYHBIX CPEl) W
JJIEKTPOMArHUTHBIE SIBIEHUS (IPOLIECCHl), UCHOIb3ysd (U3NYECKHE BEIMYMHBI: AJIEKTPUUECKUM 3apsil, CWiIa TOKA, 3JIEKTPHUUECKOE HalpsiKeHue,
UIEKTPUIECKOE COMPOTHUBICHHUE, PA3HOCTh MOTEHIMAIOB, JJIEKTPOJBIDKYIIAs CHUia, pabdoTa TOKa, MHIYKIUS MarHUTHOTO IIOJISA, CHila AMmepa, cHiia
JlopeH1a, HHAYKTUBHOCTh KaTYIIKH, SHEPTHsSI SJIEKTPUIECKOTO U MAarHUTHOTO TIOJIeH, IEPHO/] M YacTOTa KoJiebaHui B KojebaTeIbHOM KOHTYpE, 3apsl 1
CHJIa TOKa B TPOIIECCE TAPMOHUYECKHUX JJIEKTPOMAarHUTHBIX KoyeOaHui, (POKYCHOE pacCTOSHUE W ONTHYECKAs CHIIA JIMH3BI, TIPU OTMMCAHUM MPABUIBHO
TPAaKTOBaTh (PU3NIECKUN CMBICT MCIIOJIB3YEMBIX BEIIMYHMH, UX O0O3HAYCHUS W CIUHHIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE NAHHYIO (DPH3HUECKYIO
BEJIMYHMHY C JPYTUMH BEJTUUYNHAMH;

OIKCHIBATh U3YYEHHBIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCTIONb3YA (PU3MUECKUE BEIMYMHBI: CKOPOCTh AIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI
¥ 4acTOTa CBETa, YHEPIUs U UMITYJIbC (POTOHA, IEPHOJ MOTypacaja, YHEpIUs CBA3U aTOMHBIX AP, PH ONHCAHUHU NMPABUIILHO TPAKTOBATh (PU3NUECKUN
CMBICJI MCIIONIb3YEMbIX BEJIMYMH, UX 0003HAueHHUs M €IWHUIIBI, YKa3bIBaTh (YOPMYIIbI, CBSA3BIBAIOIIME AAHHYIO (PU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3UUECKON BEIUYHHBI;

aHATM3UPOBaTh (PU3NYECKHUE MPOIECCH U SIBICHUS, MCIONB3Ys (PM3NYECKHE 3aKOHBI W MPHHIUIBL 3aKoH OMa, 3aKOHBI TOCIIEAOBATEIFHOTO H
HapauIeIbHOTO COSANHEHNS MPOBOAHUKOB, 3aKOH JIoyns—JIeHna, 3aK0H 3J1eKTpOMAarHUTHON MHAYKIMH, 3aKOH MPSIMOJIMHEHHOTO pacipoCTpaHeHUS
CBETa, 3aKOHBI OTPAKEHHs CBETA, 3aKOHBI NPEIIOMJICHUS CBETa, ypaBHEHHE OWHIITEeHHa it (GoTodPdeKTa, 3aKOH COXPAaHEHHS SHEPTHH, 3aKOH
COXpaHEHMs] UMITYJIbCa, 3aKOH COXPAHEHHS JJIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHsS MAacCcOBOTO YHMCIIA, MOCTYyaThl bopa, 3aKOH pagroakTUBHOTO
pacmnaja, mpy 3TOM pa3iinyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAKEHHE U YCIOBUS (IpaHHIIbI, 00JaCcTH) IPUMEHUMOCTH;



ONpEACIIATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO MOJISI MPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHa;

CTPOUTH M OIUCHIBATH U300paKEHHE, CO31aBAEMOE TUIOCKUM 3€PKaJIOM, TOHKOW JTMH30M;

BBITIOJTHATH DKCIEPUMEHTHI TI0 MCCIICIOBAHUIO0 (PH3UYECKUX SIBJICHUH W MPOILIECCOB C MCIOIB30BAHUEM IMPSAMBIX U KOCBEHHBIX M3MEPEHUI: TpH
3TOM (QOpPMYITUPOBATH MPOoOIEMy/3alady U THIIOTE3y y4eOHOr0 3KCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 00OpYIOBaHUS, TPOBOIHTH
OTIBIT ¥ (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh MPSIMBbIE U KOCBEHHBIC U3MEPECHHs (DU3NUECKUX BEIIMYMH, ITPH 3TOM BBIOUPATH ONTUMAIBHBIN CIIOCOO M3MEPEHUS U MCIIOJIb30BaTh
M3BECTHBIE METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKHUX BEIMYHMH C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUIA: TIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH
pe3yJbTaThl MOIYUYEHHOM 3aBUCUMOCTH (DM3UUYECKUX BEIMYHMH B BHUJIE TAOIUI] U rpapuKoB, JeN1aTh BHIBOBI [0 PE3YJIbTaTaM UCCIIEIOBAHNUS;

coOrofaTh MmpaBwiia 0€30MacHOTO TpyAa MPH MPOBEICHUU HCCICAOBAHWN B paMKaxX y4eOHOTO IKCIICPUMEHTA, y4eOHO-HMCCIICIOBATEIILCKOU U
MIPOSKTHOM JIEATEIIFHOCTH C UCIIOJIb30BAHUEM U3MEPHUTEIBLHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHNUS;

pemath pacyEéTHRIC 3a/1a49M C SIBHO 33JaHHON (PH3UYECKON MOJICNIbIO, UCIONB3Ys (PH3UYECKIE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIN3a yCIOBHS
3a/1a4il BBHIOMpATh (PU3UYECKYIO MOJICb, BBIICIATh (PU3UYECCKHE BEIMYUHBI U (OPMYJIbI, HEOOXOIAMMBIC IS €€ peIICHHs, IPOBOJUTH PACUETHl H
OIICHUBATh PEALHOCTh MOJYYEHHOTO 3HAYeHUS (PU3NUEeCKON BETHUNHBI,

pemiarb KayeCTBEHHBIE 3aJlayd: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUMBYIO ILIEMOYKY PACCYKJIECHUM C OMOpOM Ha H3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUecKue sBICHUS;

MCTIONIb30BATh MPU PEIICHUH Y4eOHBIX 3a7a4 COBpeMeHHbIe NH(GOPMAIIMOHHBIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN U
MPEACTABJICHHUS] YIEOHOW W HAYyYHO-TIOMYJISIPHOM MH(OpPMAIIUU, TTOJYICHHOW W3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUECKH AHAIU3HPOBATH MOIYYaeMYIO
uH(pOpMalLIHIO;

OOBSCHATh TPUHIMIMBI JEHCTBUS MAaIlMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3ivyaTh YCJIOBHS HX OE30MaCHOTO HCIOJb30BaHUS B
MMOBCEAHEBHOM KU3HU;

MPUBOIUTH IPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KM3HM i1 oOecrieueHus OE30MacHOCTH MpH oOpallleHuu ¢ mpudopamMu 1
TEXHUYECKUMHU yCTPOUCTBAMHU, JIJISi COXPAHEHUS 3/I0POBBS U COOJIIOICHHUSI HOPM IKOJIOTUYECKOTO MOBEACHHSI B OKPY KaIoIIei cpee;

paboTaTh B rpyIIe ¢ BHIMOJIHEHUEM Pa3IUYHbBIX COIMATBHBIX POJICH, IIIAHUPOBATh padOTy TPYIMIIBI, PAllMOHATBHO PACHPENesITh 00SI3aHHOCTH U
MJIAHUPOBATH JICITEILHOCTh B HECTAHIAPTHBIX CUTYAIIHMIX, a/IEKBATHO OLICHUBATH BKJIA] KKIOTO U3 YIACTHUKOB TPYIIIHI B PEIIEHNUE pacCMaTp UBaeMOM
poOJIEMBI;

JUIsT OOYYarOIIMXCS ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbs: YMEHHE MPUMEHSTh 3HAHUS 00 OCHOBHBIX JTOCTYITHBIX METOJaX MO3HAHUS
BCIIIECTB U SIBJICHMUIA;



JUISL CJICTIBIX U CIA0OBUAANIMX OOYYarOUIMXCs: YMEHHE HCIOJb30BaTh pelibe(HO-TOUCUHYI0 cucTeMy oOo3Hadenuit JI. Bpaitnsa mis 3ammcu
buznueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBo 9acoB
DJIeKTpoHHBIe (HU(ppoOBLIE)
Ne n/m HaumeHnoBaHue pa3aesioB M TeM NPOrpaMMBbl KourpoJibhbie IMpakTuueckue
Bcero o0pa3oBaTebHBIE PECYPCHI
padoThI padoThI
Paznen 1. PUBUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
11 Bxoanoit koHTpob. PU3KKa U METOBI HAYYHOTO 9 1 bubamorexa [TOK
' MO3HAHUS https://m.edso00.ru/7f41bf72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubanorexka [JOK
21 Kunematitia 4 https://m.edsoo.ru/7f41bf72
bubnnorexa [IOK
2.2 8
flumaiia https://m.edsoo.ru/7f41bf72
bubaroreka [JOK
2.3 3 6 1
AKOHBI COXPAaHCHHS B MCXaHHKE https://m.edsoo.ru/TfA1bF72
Hroro mo paznmery 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OcHo oJre 0 €TUIECKON Teo 8 Bubmorexa LIOK
. HOBBI MOJIEKYJISIPHO-KHHETHUECKON TEOPHH
TISKYIEp P https://m.edsoo.ru/7f41bf72
Bbubaunorexa [IOK
2 1 1
3 OCHOBBI TepMOAMHAMHIKH 0 https://m.edsoo.ru/7f41bf72
ArperaTHbIe COCTOSTHHA BemecTBa. Pa30BbIe Bu6mmorexa LIOK
3.3 6
MEPEX OB https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3nen 4. DJIEKTPOJINHAMHUKA
Bbubnnorexa [IOK
4.1 12
UIeKTpoCTatiia https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

IlocTosAHHBIN 3neKTpUYecKuil TOK. Toku B

bubaunorexa [JOK

4.2 Pa3IMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
HUroro mo paznmery 24
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68



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

11 KJIACC

KoanuecTBo 4yacoB
DJIeKTpOoHHBIe (HU(ppoBLIE)
Ne n/m HaumeHoBaHue pa3jeioB U TeM NPOrpaMMbl KoHTpoabHble IpakTHyeckue
Bcero o0pa3oBaTebHBIE PECYPCHI
padoThI padoThI
Pa3nen 1. DJJIEKTPOJINHAMHUKA
BxonHoit koHTpoib. MaruutHoe noe. bubanoreka [JOK
1.1 10 2
DJIeKTpOMArHUTHAS UHTYKIIUS https://m.edsoo.ru/7f41c97c
HUtoro no paszneny 10
Pa3nen 2. KOJJEBAHUS U BOJIHBI
2.1 MexaHn4ueckre 1 DJIEKTPOMAarHUTHBIE KOJIEeOaHMs 10 bubmotexa OK
' P https://m.edsoo.ru/7f41c97¢c
2.2 MexaHnndeckre U DJIEKTPOMArHUTHBIE BOIHBI 6 1 butmotexa OK
' P https://m.edsoo.ru/7f41c97¢c
bubarorexa [TOK
2. 1
3 Oniia 0 https://m.edsoo.ru/7f41c97c
HWroro mo pazueny 26
Pazgea 3. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJBbHOCTH
3.1 OCHOBEI CITeIIHATILHOM TEO OTHOCHUTEJIHLHOC 4 bubmorexa LIOK
. HOBBI CIIELIUAJIBHON TEOPUU OTHOCUTEILHOCTH
it p . https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3zgen 4. KBAHTOBAS ®U3UKA
4.1 DeMEHTHI KBAHTOBOM ONTHKH 6 bubmmorexa [IOK
' https://m.edsoo.ru/7f41c97c
4.2 CrtpoeHue aTtoMa 6 bubmmorexa [IOK
: ™ https://m.edsoo.ru/7f41c97¢c
Bbubnnorexa [IOK
4.3 A 6 1
TOMHOS SpO https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 18
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Pazgen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPOOU3NKHU

51 DJIeMEeHTBI aCTPOHOMUH U acTPOPU3NKU 6 bubamorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
HUroro o pazneny 6
Pa3zgen 6. OBOBIIAIOIIEE IOBTOPEHUE
Bbubnnorexa [IOK
A1 4
6 Obobmatomee nosTopetiie https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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