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1. Ilnanupyembie pe3yJIbTAaThI 0CBOCHHUS Y4eOHOI0 peaMera, Kypca

JInuHoCTHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM MPOrpaMMbl OTPaKAIOT:

1) poccuiicKyl0 TpakJaHCKYK) HIEHTHUYHOCTb, MATPUOTU3M, YBAaXKEHHE K CBOEMY Hapoauy,
YyBCTBa OTBETCTBEHHOCTH Niepe PoauHoM, rop10CcTH 3a CBOM Kpaid, cBOr0 Poauny, npoiiioe
Y HaCTOslIee MHOIOHAIIMOHAJIBHOTO HapoJa Poccun, yBakeHue rocyJapCTBEHHBIX CHUMBOJIOB
(repO, dnar, rumH);

2) rpaxIaHCKYyIO TMO3MIHMI0 KaK aKTUBHOTO M OTBETCTBEHHOT'O 4YIEHA POCCHUICKOrO OOIIECTBa,
OCO3HAIOIIETO CBOM KOHCTUTYI[MOHHBIE IpaBa U OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH H
IPaBOMOPSIOK, OONAJaloONIer0o YyBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA, OCO3HAHHO
MPUHUMAIOIIETO TPAJULIMOHHBIC HAIIMOHAJIbHBIE U 00IeYeNIOBeYeCKHEe T'YMaHUCTUYECKUE U
JEMOKPAaTUYECKUE LIEHHOCTH;

3) TOTOBHOCTH K clIy>KeHuI0 OTe4ecTBY, €ro 3alluTe;

4) chopMHUPOBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JMAJIOTe KYJIbTYp, a TaKXKe Pa3iINuHbIX
¢dopM 001IeCTBEHHOTO CO3HAHMUS, OCO3HAHUE CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

5) chopMHpOBAaHHOCTH OCHOB CaMOPA3BUTHUS M CAaMOBOCIUTAaHUS B COOTBETCTBHH C
00IIeYeTOBEYECKUMH [IEHHOCTSIMH M HJACaTaMU TPaKJAHCKOTO OOIIECTBa; TOTOBHOCTh M
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOH €ATEIbHOCTH;

6) ToJIepaHTHOE CO3HAHME U MOBEJCHHUE B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTh U CIIOCOOHOCTh
BECTH AHMAJIOT C IPYTMMH JIFOJIbMHU, JOCTUTATh B HEM B3aWMOIOHHMMAaHUs, HAXOAUTh OOIIKe
HeIM M COTPYOHUYATh M HUX JOCTHUXKEHHS, CHOCOOHOCTb IPOTUBOCTOSATH MHJICOJIOTUN
9KCTpEMH3Ma,  HAIMOHAJIM3Ma, KceHohoOuH, TUCKPUMHHALIMA 1O  COIMAlIbHBIM,
PEIMTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM MPU3HAKAaM U JIPYTMM HETATUBHBIM COIUAIEHBIM
SBIICHUSIM;

7) HaBBIKM COTPYIHHUYECTBA CO CBEPCTHMKAMH, JE€TbMHU MIIAJIIIETO BO3pPAcTa, B3pPOCIBIMU B
o0pa3oBaTeNnbHOl, OOIIECTBEHHO TMOJE3HOW, Yy4eOHO-HUCCIeOBATEIbCKONW, MPOEKTHON H
JPYTUX BUJAX JEATEIbHOCTH;

8) HpPaBCTBEHHOE CO3HAHME U IMOBEJACHUE Ha OCHOBE YCBOEHHS 00IIEUeIOBEYECKUX 1IEHHOCTEH;

9) TOTOBHOCTP W CIIOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCJIE CamMo00pa3oBaHWIO, Ha
NOPOTSDKEHUM BCEHl KU3HM; CO3HATEIbHOE OTHOILEHHE K HENpEephIBHOMY OOpa30BaHMIO Kak
YCJIOBHIO YCTICIIIHON PO EeCCHOHAIIBHON U 00IIIECTBEHHON JIEeATETbHOCTH;

10) scTeTnyeckoe OTHOIIEHHE K MHpPY, BKIIIOYas ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOLICHMIA;

11) npuHsATHE U peanu3aiuio IeHHOCTEHN 370pOBOro U 6€30MacHOro o0pasa KU3HH, MOTPEOHOCTH
B (U3MUECKOM  CaMOCOBEPIICHCTBOBAaHMM, 3aHATUSAX  CIIOPTUBHO-030POBUTEIHLHON
NeSITeIbHOCTIO, HETPUSTHE BPEIHBIX MPUBBIUEK: KYpPEHHs, YMOTPeOJICHUs alKoTOoJIs,
HapKOTHKOB;

12) OepesxHOe, OTBETCTBEHHOE€ M  KOMIIETEHTHOE  OTHOIIEHHE K  (U3MYEeCKOMY U
IICUXOJIOTHYECKOMY 370POBBIO, KaK COOCTBEHHOMY, TaK U APYTHX JIIOJIeH, yMEHUE OKa3bIBaTh
MIEPBYIO TIOMOIIIb;

13) ocozHanHbIif BeIOOp Oyaymieil mpodeccuu MW BO3MOXKHOCTEHW pealu3allMd COOCTBEHHBIX
KU3HEHHBIX IIJIAHOB; OTHOIIEHHE K MPO(ECCHOHATBHON IEesTeIHbHOCTH KaK BO3MOKHOCTH
y4acTHs B PEIICHUU JHWYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0Jem;

14) chopMUPOBAaHHOCTh ~ JKOJIOTUYECKOTO  MBIIUICHUS, TOHUMAaHUS BJIMSHUS COLHUAIIBHO-
SKOHOMMYECKUX MPOLIECCOB HA COCTOSHUE MPUPOJAHON U COLMANIbHOM CpeJibl; IpuoOpeTeHue
OTIBITA HKOJIOTO-HANPABIEHHON JAESATEIbHOCTH;

15) oTBETCTBEHHOE OTHOULIEHHE K CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO TPUHATHS
LIEHHOCTEN CEMENHON KU3HHU.



MeTtanpeaMeTHble  pe3yJbTaThl OCBOGHHUS OCHOBHOM  00pa3oBaTelbHON  MpOrpaMmbl

OTpaXkaroT:

1) yMeHuE CaMOCTOSATENILHO ONPENeNATh IeJH JESATEIBHOCTH M COCTaBJIATh  IUIaHBI
JESATEIIBHOCTH; CaMOCTOSITEJIBHO ~ OCYILECTBIATh, KOHTPOJIMPOBaTb U KOPPEKTHPOBATh
JIeATEIIbHOCTD; UCIIOJIB30BaTh BCE BO3MOJKHBIE PECYPCHI Ul JOCTUIKEHUS ITOCTaBICHHBIX
Hesiell ¥ peanu3alyy IIaHOB AEATeNIbHOCTH; BBIOMPATh YCIIEUIHbIE CTPATErUu B pa3IMUYHBIX
CUTyalUsX;

2) yMeHHE MPOIYKTHBHO OOLIaThCS M B3aWMOJCICTBOBaTH B IIPOLECCE COBMECTHOU
NEeSITeIbHOCTH, YYWTBHIBATH MO3WIUH JAPYIHX YYACTHHKOB JEATEIBHOCTH, A(PPEKTHBHO
paspenatb KOH(IUKTBL;

3) BiajcHUWE HaABBIKAMH  I103HABATEIbHOHM, y4eOHO-HCCIICAOBATEIBCKOM W MPOSKTHOM
NESTEIbHOCTH, HABBIKAMHM  pa3pelleHus MpoOsieM; CIIOCOOHOCTh M T'OTOBHOCTH K
CaMOCTOATEIIBHOMY IIOMCKY METOJOB pEIICHUS MPAKTUYECKUX 3a4ad, I[PUMEHEHUIO
pa3IM4YHBIX METOJOB IT0O3HAHUS;

4) TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEIbHOH HH(OPMALMOHHO-TI03HABATEILHON
NeSITeIbHOCTH, BJIaJCHUE HaBbIKAMHU IOJTY4EHHUS HEOOXOJuMON MHpopMaluu u3 cioBapei
pasHBIX THIIOB, YMEHHE OpPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HH(pOpMaIum,
KPUTUYECKH OLEHMBATh U MHTEPHPETHUPOBATh MH(POPMALMIO, MOJYyYaeMyK U3 pa3iIMYHbIX
HUCTOYHHKOB;

5) yMmeHHe HCIOJb30BaTh CpeacTBA MH(POPMALMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJIOTHN
(manee - UKT) B pemieHUM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 33]a4 C
coOmojieHeM  TpeOOBaHUN  SPrOHOMHUKHM,  TEXHMKM  O€30MacHOCTH,  T'UTHEHBHI,
pecypcocOepexeHns, MPaBOBBIX U 3THYECKUX HOPM, HOPM HH(POPMAIIMOHHOW OE€30MTaCHOCTH;

6) ymeHHe onpenesnsTh Ha3HaYCHUE U (YHKIMU Pa3IHYHbIX COLUAIbHBIX HHCTUTYTOB;

7) yMCHHE CaMOCTOSITEIbHO OIICHUBATh W MPUHUMATH PELICHUS, OMPEICIISAIONINE CTPATETHIO
MIOBEJICHNUS, C YYETOM I'PaXkIaHCKUX Y HPABCTBEHHBIX LIEHHOCTEN;

8) BiaseHue A3BIKOBBIMHU CPEACTBAMU - YMEHHE SICHO, JIOTHYHO M TOYHO HM3JIaraTh CBOIO TOUKY
3pEHMs], UCIIOIb30BATh aIEKBATHBIC S3BIKOBBIEC CPEICTBA;

9) BiajeHUe HABBIKAMH MTO3HABATEIBHOM Pe()ICKCHH KaK OCO3HAHMUS COBEPINAEMBIX JICHCTBUH 1
MBICJIUTEIIBHBIX IPOLIECCOB, UX pPE3YJIbTATOB U OCHOBAHWM, TI'PAaHUI] CBOErO 3HAHUS U
HE3HaHMs, HOBBIX ITO3HABATEIBHBIX 33144 U CPEJICTB UX JOCTHIKCHHUSL.

«®Puszuka» (0a30Bblii ypoBeHb) - TpeOOBaHUS K MPEAMETHBIM pE3yJIbTaTaM OCBOCHUS
6a30BOro Kypca GU3MKU OTPaXKaroT:

1) chopMUPOBAHHOCTh MPEJICTABIEHUNW O POJIM U MecTe (U3UKM B COBPEMEHHON HaydHOU
KapTHHE MUpPa; IOHUMaHUe (PU3NUECKON CYIIHOCTH HalmronaeMbIx Bo BeeneHnHol siBneHuil;
MOHMMAaHKE POoiM (PU3MKK B (GOPMUPOBAHMU KPYyro3opa M (PyHKIHOHAJIBHON TpaMOTHOCTH
YeJI0OBEKA IS PEIIEHUS PAKTUYECKUX 3a/1a4;

2) BiaJeHUE OCHOBOIMOJATalOIUMHU (HU3NYECKUMHU MOHITUIMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMU
U TEOpUSIMH; YBEPEHHOE MOJIb30BaHUE (PU3HMUECKON TEPMUHOIOTUEH U CUMBOJIMKOM;

3) BiajeHHEe OCHOBHBIMM METOJAMH HAy4yHOTO II03HAHUS, HCIIOJIb3YeMbIMH B (HU3HKE:
HaOJroIeHne, ONMMCaHue, M3MEpeHHe, HKCIEPUMEHT; yMEHHUs 00pabaThiBaTh pe3yJbTaThl
U3MEpEeHHl, 0OHAPYKMBAaTh 3aBHUCUMOCTh MEXIY (PU3UUYECKHMMH BEIUYMHAMH, OOBICHATH
MIOJIy4YEHHBIE PE3YJIbTAThl U 1€TaTh BBIBOBI;

4) chopMUpOBaHHOCTH YMEHHS pemiaTh (GU3UIECKUE 3a/1a4H;

5) chopMHpPOBAHHOCTh YMEHHUS HNPUMEHSATH IMOJyYEHHbIE 3HAHUS IS OOBSCHEHHUS YCIOBUH
NpoTeKaHus (GU3NYECKUX SBJICHUM B MPUPOJE U NI MPUHATHS MPAKTUUYECKUX pPEHICHUH B
MIOBCEIHEBHOM JKN3HY;

6) chOpMHPOBAHHOCTH COOCTBEHHOW IMO3WIIMH IO OTHOIIECHUIO K (U3HYEecKOor WH(GOpMAaINH,
MI0JIy4a€MOU U3 pa3HbIX HCTOUYHUKOB;

7) oBnaneHue (chOpMUPOBAHHOCTH MPEJCTABICHUN) MpaBHJIaMu 3aucu QU3NUECKUX (hopmyn
penbedHO-TOYeuHOM cucTteMbl 0003HaueHuil JI. bpaiing (ans cienbix U ClIabOBUASIINX
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00yJarmuxcs).
«®@u3nka» (yriayOJieHHbIH ypoBeHb) - TpeOOBaHUS K TPEAMETHBIM pe3yjbTaTaM

OCBOCHMS YIITYOJEHHOTO Kypca (PU3MKH BKIIOYAIOT TpPeOOBaHMS K pe3yiabTaTaM OCBOCHUS
0a30BOro Kypca U JAOMOJHUTEIBHO OTPAXKAIOT:

1)

c(OpPMUPOBAHHOCTh CHUCTEMBI 3HAHUU 00 0OHMUX (U3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHsSIX, TPEACTABICHUN O JEHCTBHHM BO BceneHHOW (QU3MUECKUX 3aKOHOB, OTKPBITHIX B
3EMHBIX YCIIOBUSX;

2) chopMUPOBAaHHOCTb YMEHHUS MCCIENOBAaTh M aHAJIM3UPOBATh Pa3HOOOpas3Hble (U3NYECKHE
SIBJICHUS M CBOMCTBA OOBEKTOB, OOBACHATH MPUHIIMIIBI pAOOTHI U XapaKTEPUCTHKH PUOOPOB
U YCTPOWCTB, OOBACHATH CBSI3b OCHOBHBIX KOCMHUYECKMX OOBEKTOB C TIeo(pHU3MUECKUMHU
ABJICHUSIMU;

3) BnaxeHue YMEHMSIMU BbIIBUraTb THUIIOTE3bl HAa OCHOBE 3HAaHUS OCHOBOIIOJAraroIIMX
¢u3nUecKux 3aKOHOMEPHOCTEH W 3aKOHOB, TMPOBEPSATh HUX OSKCHEPUMEHTAIHHBIMU
cpeacTBaMu, GOpMyJIUpys Lelb UCCIEIOBAHNUS;

4) BnajeHUWE METOJAaMH CAaMOCTOSTEIBHOTO IUIAHUPOBAHUS U TIPOBEACHHUS (PU3UICCKHUX
9KCHEPUMEHTOB, ONMCAaHUS M aHajuu3a IIOJy4YeHHOH H3MepHUTEIbHON HH(pOpMaIuH,
OIpeENIeHUs JOCTOBEPHOCTH IOJIYYEHHOT'O pPe3ysIbTaTa;

5) chopMHUPOBAHHOCTh YMEHHMH NPOTHO3UPOBATh, AHAJIM3UPOBATh M OLEHHUBATH IOCIECACTBUS
OBITOBOM M NPOU3BOJCTBEHHOW JIE€ATEIbHOCTH YEJIOBEKa, CBS3aHHOW C (DU3HUYECKUMU
poleccaMu, ¢ MO3ULHUI SKOJIOTHYecKOl 0e30MacHOCTH.

PDu3zuka

B pesyabtare mnzyuyeHusi yueOHoro mnpeamera «@Pu3nka» Ha YPOBHe CpeIHero

0011ero oopazoBanms:

BeinmycKHHUK Ha 0230BOM YPOBHE HAYYHMTCH:
JEMOHCTPUPOBATh Ha IMpPHUMEpax poib U MecTo (Gu3uku B (OPMHUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTHHBI MHpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B IPAKTHYECKON
JEATEIBHOCTH JIFOIEH;
JEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBSA3b MEXKIY (PU3UKON M IPYrUMH €CTECTBEHHBIMU
HayKaMH;
YCTaHaBJIMBAaTh B3aUMOCBSI3b €CTECTBEHHO-HAyYHBIX SIBJIEHU M NPUMEHSATh OCHOBHBIE
buznyecKkne MOJIENH JUIsl UX ONKCAHUS U OOBSICHEHNUS,
UCMONb30BaTh MH(POpPMAIU0 (U3NYECKOTO COJAEp)KAaHUs MpH  pEIIeHUH  Y4eOHBIX,
NPAaKTUYECKUX, MPOEKTHBIX W MCCIEOBAaTEIbCKUX 3a]lad, MHTErpupys HHGPOpMAlMI0 U3
Pa3IUYHBIX HCTOYHUKOB U KPUTUUYECKHU €€ OLIEHUBAs;
pa3in4yath U yMeTh MCIIOJIb30BaTh B Y4eOHO-HCCIENOBATEIbCKON JESTEIbHOCTH METOJIbI
Hay4YHOTO TIO3HaHUs (HaONIoeHWe, ONHMCaHue, M3MEpPEHHEe, SKCIEPUMEHT, BbIIBHKEHHE
TUIOTE3bl, MOAECIUPOBAHUE U Jp.) U GOPMbI HAYYHOTO MO3HaHUs ((PaKThl, 3aKOHBI, TEOPUN),
JEMOHCTPHPYS Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM IO3HAHUU;
OPOBOAMTH TpPSIMble W KOCBEHHbIE M3MEHEHMsS (U3MYECKHUX BEJIUYMH, BBIOUpas
U3MEpHUTeNIbHbIE TPUOOPHI ¢ YUETOM HEOOXOAUMON TOUHOCTH M3MEPEHHM, TUIaHUPOBATh X0
WU3MEpPEHMI, IOJIydaTh 3HAYEHHE H3MEPSAEMOM BEIMYMHBI M OLEHUBAaTh OTHOCHUTEIBHYIO
MOTPENIHOCTH I10 33JaHHBIM OopMyJIam;
IPOBOJUTH HCCIIEAOBAHMS 3aBHUCUMOCTEH MexXy (U3MYECKMMH BEIWYMHAMHU: TPOBOIMTH
U3MEpPEHUs] U ONpPENENATh Ha OCHOBE HCCIEIOBaHUS  3HAUEHUE  [1apaMeTpoB,
XapaKTepU3YIOIIUX JaHHYI0 3aBUCUMOCTh MEXIYy BEIMYMHAMH, U JIeJaTh BBIBOJ C YYETOM
NOTPEIIHOCTH U3MEPEHUN;
MCIIOJIb30BATh JJIsl ONMCAHUS XapakTepa NMpOoTeKaHUs GU3NYECKUX IMPOLECCOB (pU3nMvecKue
BEJIMYMHBI U IEMOHCTPUPOBATh B3aMOCBSI3b MEXKAY HUMU;



UCTIOJIb30BaTh JUIsl ONMMCAHMs XapakTepa MPOTEeKaHUs (PU3MUYECKUX MPOLEcCOB (U3NUYECKUE
3aKOHBI C YUE€TOM I'PaHMIl UX PUMEHUMOCTH;

pemaTh KaueCTBEHHBIC 3aJaud (B TOM YHCIIE U MEXIIPEIMETHOTO XapaKTepa): MUCHOIb3ys
Mojeny, (hu3nyYecKre BEIWYMHBI W 3aKOHBI, BBICTPAWBaTh JIOTHUECKH BEPHYIO IIETIOUKY
00BsICHEHMS (JI0Ka3aTeIbCTBA) MPEIJIOKEHHOTO B 3a7a4e Mporiecca (SIBICHUS);

pemath pacueTHBIE 33Jayd C SIBHO 33JaHHON (PM3MYECKOH MOENbIO: Ha OCHOBE aHAJIN3a
YCIIOBHS 3a/la4d BBIICIATH (PU3MUECKYIO MOJEb, HAaXOIWTh (pU3MYECKHe BEIMYMHBI U
3aKOHBI, HEOOXO/IMMbIE U JJOCTATOYHBIE JUISl €€ PEIIeHUs, IPOBOJUTH PACUEThl U MPOBEPSThH
IIOJIYYECHHBIH pe3yibTarT;

VUUTBHIBATh TPAHUIBl MPUMEHEHHS] HM3YyYEHHBIX (U3HUECKUX MoOJIele Mpu pelieHuu
bu3HYECKUX U MEXKIIPEIMETHBIX 3aa4;

UCTOJIb30BaTh MH(OPMAIMIO W TMPHUMEHATh 3HAHUSA O MPHHOUNAX PabOThl U OCHOBHBIX
XapaKTEePUCTHKAX M3YYEHHBIX MAIllWH, TPUOOPOB M JAPYIMX TEXHUYECKHX YCTPOMCTB IS
pellIeHus MPaKTUYECKHUX, Y4eOHO-HCCIeI0BAaTEIbCKUX U MTPOEKTHBIX 33/1aY;

UCTIOJIB30BaTh 3HAHUSA O (PU3MUECKUX OOBEKTAaX W IMPOILECCaxX B MOBCETHEBHOH XU3HH IS
oOecnieueHus 0€30MacHOCTHU MpU oOpallleHuu ¢ IpudopaMu U TEXHUYECKUMHU YCTpOilcTBamMH,
JUTSL COXpAHEHUS 3J0POBbs U COOIOICHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH
cpene, LI IPUHATHS PEIICHUN B OBCEAHEBHOM )KU3HH.

BbinyckHUK HA 6230BOM YPOBHE MOJTYYHT BO3MOKHOCTh HAYUYHThCS:
NOHUMAMb U OOBACHAMb YELOCMHOCIb  (DUUYECKOU Meopul, paziuyams paHuyvl ee
APUMEHUMOCTU U MECMO 8 POy OpYeux (hu3uieckux meoputi,
enademv — npuemamu  NOCMPOEHUsT  MEOPEemuyecKux  OOKA3amenbCcme, d  Mmakdlice
NPOCHO3UPOBAHUSL OCOOEHHOCMEN NPOMEKAHUS (PUBUYECKUX ABLEHULl U NPOYECCO8 HA OCHOBE
NOJLYYEHHBIX MeOPemU4ecKUx 86160008 U OOKA3AMENbCME,
Xapakmepuzo8amsv CUCHEMHYIO C8513b MeNHCOY OCHOBONONIALAIOUWUMU HAYVUHBIMU NOHAMUSMU.
NPOCMPAHCMB0, 8peMsi, Mamepus (6euecmeso, noie), 08UdlCeHue, CUld, SHepusl;
8b106UCAMb  2UNOMeE3bl  HA ~ OCHOBE  3HAHUA ~ OCHOBONOAA2ANOWUX — (DUBUYECKUX
3aKOHOMeEpPHOCMell U 3AKOHO8,
CaMOCMOSMENbHO NIAHUPOBANDb U NPOBOOUMb (PUUYECKUE IKCNEPUMEHNIbL,
xapakmepuzosamos — 2100aIbHble  NPoOIeMbl,  cmosiwjue — neped  Hei08edeCmeEoM:
9HepeemuuecKue, Cblpbesble, IKON0SUEeCKUe, — U POlb PUIUKU 8 PEUUeHUU IMUX NPOOaeM;
pewams npaKkmuKo-opuUeHmuposantble KayecmeeHHble U paciemuvle usuieckue 3a0adu ¢
8b100pOM huU3UUeCKOU MOOENU, UCNOIb3YS HEeCKOAbKO (QU3U4eCKux 3aKOHO8 Ulu opmyl,
CBA3BIBAIOUIUX UZBECTHBIE PUZUYECKUE BETUYUHDL, 8 KOHMEKCIE MENCNPEOMEMHBIX C853ell;
00bACHAMb NPUHYUNBL paOOMbl U XAPAKMEPUCMUKY  U3YYEHHbIX MAWUH, Npubopos u
MEXHUYECKUX YCMPOUCME,
00BACHAMb YCI08USL NPUMEHEHUS (u3uuecKux mooenel npu peuleHuu Qu3uidecKux 3aoat,
HAxXo0ums a0eK8amuyro npedioHCeHHoU 3a0aie Gu3UYecKyo Mooelsb, paspeuams npooiemy
KaK HA OCHOBE UMEIOWUXCA 3HAHUL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

BbInycKHUK Ha yri1y0JICHHOM YPOBHE HAYYHMTCSH:
OOBSCHAT, W aHATU3UPOBATH POJIbL M MECTO (PU3UKH B (POPMHUPOBAHUU COBPEMEHHOU
Hay4YHOU KapTHHBI MHpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKOU
JeATEIIbHOCTH JIFOJEH;
XapaKTepU30BaTh B3AUMOCBS3b MEXAY (DM3UKON U APYTUMHU €CTECTBEHHBIMHU HayKaMU;
XapaKTepU30BaTh CHUCTEMHYIO CBSI3b MEXKJy OCHOBOIIOJIAralOIIMMH HAayYHBIMH MOHSATHIMHU:
IIPOCTPAHCTBO, BpeMsi, MaTepus (BEIIEeCTBO, M0JI€), ABHKEHUE, CUIIa, SHEPTHUS;
NOHUMAaTh W OOBSCHATh MLEJIOCTHOCTh (PU3MYECKON TEOpUH, pa3iuyaTbh TpaHHULBI €€
IPUMEHUMOCTH U MECTO B PSIly APYTUX (PU3HMUECKUX TEOPHIA;



BJIAJICTh MIPUEMaMH MMOCTPOEHUS TEOPETHUECKUX JOKA3aTEIbCTB, a TAKKE MPOTHO3UPOBAHUS
0COOCHHOCTEH MpoTeKaHUsi (U3MYECKUX SIBICHUW W MPOLECCOB HA OCHOBE IOTYYEHHBIX
TEOPETUYECKHUX BBIBOJOB M JOKA3aTEIIbCTB;

CaMOCTOSITENIbHO ~ KOHCTPYHUPOBAaTh  SKCIIEPUMEHTANIbHbIE YCTAHOBKH JUISI  MPOBEPKH
BBIIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COIIOTHYIO M OTHOCUTEIBHYIO IMOTPEIIHOCTH;
CaMOCTOSITENILHO TUIAHUPOBATh U IPOBOJIUTH (PU3HUYECKHE SKCIICPUMEHTHI,

pemarth NPaKTUKO-OPUEHTHPOBAHHBIE KAUECTBEHHBIC M pacueTHbIE (DU3MUECKHE 3aJauu C
OMOpPOH KaK Ha HM3BECTHbIC (IU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH W MOJENH, TaK M Ha
TEKCTBI ¢ U30BITOUHON MH(pOPMAITUEH;

OOBSICHATH TPAaHUIBl TPUMEHEHHUS W3YYEHHBIX (U3NUYECKUX MOJeNei Npu peleHun
(bU3NUECKUX U MEXKITPEIMETHBIX 3a7ay;

BBIIBUTaTh  TUIIOTE3bl HA  OCHOBE  3HAHHS  OCHOBOIOJIATAIOIIMX  (PU3UYECKUX
3aKOHOMEPHOCTEH U 3aKOHOB;

XapaKTepU30BaTh II100aJIbHbIE TPOOJIEMBI, CTOSIIUE TIEpPe]] YETI0BEYECTBOM: SHEPIrETUYECKHE,
CBIPBEBBIE, PKOJIOTUUYECKUE, U POJIb (DU3UKHU B PEUICHUH STUX MPOOIIEM;

OOBSICHATh TMPHUHLOUINBI PabOTHl W XapaKTEPUCTHUKU HW3YYEHHBIX MAIUH, HpPUOOPOB U
TEXHUYECKUX YCTPOMCTB;

OOBSCHATH YCIIOBUSI MPUMEHEHUS (PU3MYECKHX MOJENed MpHU pelieHur (PU3NYecKux 3aaad,
HAXOJHTh aJICKBaTHYIO MPEAJIOKEHHON 3a7aue (U3MUECKYyI0 MOJEIb, pa3pelaTs IpodieMy
KaK Ha OCHOBE UMEIOIIMXCS 3HAHHUH, TaK M IIPHU OMOIIY METOJIOB OI[CHKH.

BbInycKHUK Ha yriIy0JIEHHOM YPOBHE IOJYYUT BO3MOKHOCTh HAYYHTHCH:
npo6epsmyb IKCNEPUMEHMANbHIMU CPEOCMBAMU BbLOGUHYMbIE 2UNOMESbl, YOPMYAUPYSL Yelb
UCCe008aHUs, HA OCHOBE 3HAHUA OCHOBONONALAIOWUX (DUIUYECKUX 3AKOHOMEPHOCmel U
3AKOHO8;

ONUCHIBAMb U AHATUSUPOBAMb NOLYVYEHHVIO 8 pe3yibmame Npo8eOeHHbIX OUIUYECKUX
IKCHEPUMEHMO8 UHPOpMayUIo, ONpedesimy ee 00CMOBEPHOCb,

NOHUMAMb U  OOBSACHAMb CUCEMHYIO CB53b MENHCOY OCHOBONONALAIOUWUMU  HAYYHBIMU
NOHAMUSIMU.  NPOCMPAHCMEO, 6peMs, Mamepus (8ewecmeo, noie), OBUdCeHUe, Culd,
oHepeusl,

pewams IKCHePUMEHMAbHble, KAYeCmEeHHble U KOJIUYeCMEeHHble 3a0aiu ONUMRUAOHO20
VPOBHSL CONCHOCU, UCNONb3YSL PU3UYECKUE 3AKOHbL, d MAKICe YPAGHEHUs, CE:3bl8arouyue
QuzuuecKkue erUYUHDL,

AHATUBUPOBATNL  PAHUYLL NPUMEHUMOCMU  (DUUYECKUX 3AKOHO8, NOHUMAMb BCeo0wull
xapakmep @QYHOAMEHMATbHBIX 3AKOHO8 U OSPAHUYEHHOCMb UCNONb308AHUSL  YACHHBIX
3AKOHO8;

Gdopmynuposams  u  pewlamsv  HOGble  3a0ayl,  BO3HUKAWOWUE 6 X00e  YUeOHO-
UCCn1e008amenbCKoll U NPOEKMHOU 0esimeIbHOCMU,

ycosepuleHcmeo8ams npubopuvl U Memoobl UCCIe008AHUsL 8 COOMBEMCMBUU C NOCMABTIEeHHOU
3a0auetl;

UCNONB308AMb MEMOObl MAMEMAMUIECKO20 MOOeIUPOBAHUs, 8 MOM Hucie npocmeluiue
cmamucmuyeckue Memoowvl 0. 00paboOMmMKU pe3yibmamos IKCHepUMeHma.

2. Conepxxanue yueOHOro nmpeamera

ba3oBblii ypoBeHb
DuU3NKa M eCTECTBEHHO-HAYYHbIH METO/ NIO3HAHMUS NPHPOABI



du3uka — ¢yHIAMEHTalbHAs Hayka O TIpupoje. MeToapl HAyYHOTO HCCIIETOBAHUS
busznveckux sBIeHU. MoaenupoBanue GU3NIECKUX SIBJICHUHA U TIPOIieccoB. DU3HMUECKUN 3aKOH
— TpaHUIlbl TPUMEHUMOCTH. Du3znyeckue TEOPUH M MPUHILIUI COOTBETCTBUS. Poiib U MecTo
¢uzukn B (HOpPMHpPOBAHMM COBPEMEHHOM HaydyHOHl KapTUHBI MHpa, B IPAKTHUYECKOMH
JIEATEIIbHOCTH JI0JIe. Duzuxa u Kyaismypa.

Mexanuka

I'paHunbl TPUMEHUMOCTH KJIACCUYECKOM MEXaHMKU. BakHellme KHHEMAaTHU4eCKue
XapaKTEPUCTUKU — IIEPEMEILIEHHE, CKOPOCTh, YCKopeHue. OCHOBHBIE MOJIETU TEJ U IBUXKECHUM.

B3aumoneiicteue Ten. 3akoHbl BcemupHoro tarorenus, ['yka, Cyxoro TpeHHS.
WNuepuumanbHas cucreMa oTcuera. 3aKkoHbl MexaHuku HproToHa.

NmMmnynsc MarepuanbHOM TOYKM M CHUCTEMBI. V3MEeHEHHE M COXpaHEHUE HMILYJbCa.
Hcnonvzoeanue 3aKoH08 MEXAHUKU 01 0OBACHEHUs. OBUNCEHUSL HeOeCHbIX el U O PA3GUMUSL
KOCMUYecKux ucciedoganull. MexaHWueckas DSHEpPrus CHUCTEMBbl Tel. 3aKOH COXpaHEHUs
MEXaHHYECKOH 3Heprun. PaboTa cHiibl.

Pasnosecue mamepuanvroti mouku u meepoozo mena. Ycnosus paeuwogecus. Momenm
cunvl. Pasgnogecue srcuokocmu u 2asa. /{eusicenue sxrcuokocmeli u 2azos.

Mexanunueckue konebanus u BoiHbIL. [IpeBpaieHus sHepruu npu KoiaedaHusx. JHeprus
BOJIHBI.

MouuiekysipHas pu3NKa ¥ TEPMOAUHAMHKA

MonexynspHo-kunetnueckass — teopuss  (MKT)  crpoenus  BemectBa M ee
OKCIIEpUMEHTAIBHBIE  JO0Ka3aTeNbCcTBA. AOCONIOTHAs TeMIepaTypa Kak Mepa CpeaHen
KMHETUYECKOW SHEPruM TEIUIOBOTO JBMIKEHUS 4YacTULl BellecTBa. MoJelb MACaNbHOIO rasa.
JaBienne rasza. YpaBHEHHE COCTOSAHMS UICAIBHOIO Tra3a. YpaBHeHue MeHeneeBa—
Knaneiipona.

ArperatHble COCTOSIHMS BelecTBa. Modenb cmpoenust H#CuoKocmel.

BuyTtpennss sneprus. Paborta u Teruonepenadya kKak crocoObl U3MEHEHHs] BHYTpPEHHEH
sHepruu. Ilepssiil 3akoH TepmoauHamuku. HeobpaTumocTs TemnoBbIX mpoueccoB. [TpuHIMIbI
JENCTBUS TEIIOBBIX MAILUH.

JIeKTPOANHAMHUKA

Onexktpuueckoe  mose.  3akoH  Kynona.  HampsbkeHHOCTP W TIOTEHITMAN
AIIEKTPOCTATUYECKOTO 1ouist. [IpoBOgHMKY, OTYIPOBOAHUKY U TUAIIEKTpUKU. KoHIeHcaTop.

[TocTOSIHHBIN 3JIEKTPUYECKHI TOK. DJEKTpOABIKYIIas cuiia. 3akoH Oma Juisi TOJHOU
1eny. JJIEKTPUYECKUI TOK B TPOBOAHMKAX, MIEKTPOJINTAX, OJYIIPOBOJHUKAX, ra3aXx U BaKyyMe.
Ceepxnpogooumocmo.

WHaykuust MarHuTHOro moJjs. JleficTBMe MarHMTHOTO IOJI Ha IPOBOJAHHUK C TOKOM M
JBUKYLIYIOCS 3apsbkeHHyro vactunly. Cuna Ammepa u cuna JlopeHna. MarHuTHbele cBOMCTBa
BELIECTBA.

3aKOH DJEKTPOMAarHUTHOW HMHAYKIMHU. OJIEKTpOMarHuTHoe noisie. [lepeMeHHBIN TOK.
SBneHne caMOMHAYKIMHU. IHIYKTUBHOCTb. DHepeus 51eKmpoMacHUMHO20 NOA.

DnexkTpoMarHuTHble Konebanus. KonedaTenbHbIN KOHTY.

ONEeKTpOMarHUTHHIE BOJIHBL. JlMama3oHbl AJIEKTPOMAarHUTHBIX H3JIYYEHUH U HX
MPAKTUYECKOE MPUMEHEHHE.

I'eomeTpuueckas ontuka. BoaHOBBIE CBOWCTBA CBETA.

OcCHOBBI CIIEHAJIBHOI TEOPHH OTHOCUTEIBLHOCTH
MHBapuaHTHOCTE MOIYJISI CKOPOCTH CBeTa B BakyyMme. [IpMHIMII OTHOCHUTEIBHOCTH
OliHmTeiHa. CBsi3b Macchl U DHEPTUU CBOOOHON YaCTUIBl. DHEPTUS MTOKOSI.



KBanToBas ¢pusuka. Pu3uka aroMa 4 aTOMHOIO0 siApa

I'mnoteza M. [Inanka. @otosnexkrpudeckuit 3¢ dext. Doton. KopmyckynsspHO-BOJIHOBOK
nyanusM. Coomuowenue neonpedeiennocmeli I etizenbepea.

[InanerapHas Mozaens aroma. OObSICHEHUE JIMHEHYATOrO CIIEKTpa BOJOPOJA Ha OCHOBE
KBaHTOBBIX ITOCTYJaTOB bopa.

CoctaB M CTpoeHHME aTOMHOIO sJpa. OHEprus CBsSI3W AaTOMHBIX sjaep. Bunsl
PaAMOAKTUBHBIX MPEBPALICHUN ATOMHBIX SIIEP.

3aKOH paIMOAaKTUBHOTO pacnaja. JnepHele peakuuu. LlenHas peakuus qeseHus saep.

OnemeHTapHble YacTUlbl. DyHIaMEHTaJIbHBIE B3aUMOACHCTBHUSI.

Ctpoenue BcesieHHoit

CoBpeMeHHbBIE TIPEACTABICHUS O NPOUCXOXKIeHWH u dBojtonuu ConHIa W 3BE3.
Knaccugukarus 38e371. 3Be3/1b1 U MCTOYHUKH UX YHEPTUH.

lNanaktuka. [IpencraBienre o CTpoOeHUHU U 3BOJIIOIMU BeeneHHOM.

Yruy0JieHHbI YPOBEeHb

Pu3NKa M eCTECTBEHHO-HAYYHbIH METO/ NO3HAHUSA IPHPOABI

Ousuka — (yHmaMmeHTanbHas Hayka O mpupoje. HaydHblii MeTon mMO3HAHUS MHpA.
B3anmocBs3p Mexny (U3MKONM M APYrHMH €CTECTBEHHBIMH HayKamH. MeTOoAbl Hay4HOTO
uccienoBanus (Qusmdeckux spineHuil. [lorpemHoctr wu3MepeHuil (GU3NYECKUX BETUYHH.
MogenupoBanue SIBICHUN W MPOIECCOB MPUPOLL. 3aKOHOMEPHOCTh U CIy4alHOCTh. ['paHuiibl
MPUMEHUMOCTH (hr3HUecKoro 3akoHa. dusnyeckre TEOPUH W MPUHIMI COOTBETCTBUS. Ponb u
MecTo (u3uKku B (OPMUPOBAHMM COBPEMEHHON HAyYHOH KapTHHBI MHpa, B MPAKTHYECKON
JEATENIbHOCTH JI0IeH. Duzuxa u Kyaismypa.

Mexanuka

[Ipeamer u 3amaum  KiIaccHMYeCKOW MexaHUKH. KuHemaTHdyeckne XapaKTepUCTUKH
MEXaHUYECKOTO JBWKEHUsS. Mojenu Ten UM JIBWKEHUU. PaBHOYCKOpEeHHOE NpsIMOJIMHEWHOE
JBIDKEHHUE, CBOOOJHOE TajeHUE. IBIKEHHUE Teja, OpOIICHHOTO TOJ YIJIOM K TOPHU30HTY.
JIBuKeHHe TOYKH 1O OKPYKHOCTH. [locmynamenvHoe u épawjameinbHoe O8UNCEHUE MBEpO02o
meina.

B3aumopeiictue Ten. Ilpunuun cynepno3uuuu cui. MHepuuanbHas cucTeMa OTCYETA.
3akonbl MexaHuku Hetotona. 3akonsl Bcemupnoro tsarorenus, ['yka, cyxoro tTpenus. JIBuxenue
HEOECHBIX TeJl U MX HCKYCCTBEHHBIX CIYTHHUKOB. f61eHus, HaOnwooaemvle 6 HeuHepyuaibHbixX
cucmemax omcuema.

Nmnynee cunbl. 3aKOH WM3MEHEHHS W COXpaHEHUs uMIlynbca. Paborta cumibl. 3akoH
W3MEHEHUS U COXPAHEHUS YHEPTUH.

PaBHOBecue MaTepuabHONW TOUKU U TBEPAOTO Tea. Y CJIOBUS PaBHOBECUS TBEPJOTO Tea
B MHEPLHAIBHON cucTeMe oTcyeTa. MOMEHT cuibl. PaBHOBecHE KMAKOCTH U Ta3a. J[BHykeHue
KUAKOCTEH U Ta30B. 3aKOH COXpAHeHUsl IHep2UU 8 OUHAMUKE HCUOKOCMU U 2A34.

Mexannyeckue KoJjieOaHUsT U BOJHBI. AMIUIMTY/AQ, MEPUOJ, YacToTa, ¢aza KoseOaHUi.
[IpeBpartiieHust SHEPTUU IPU KOJICOAHUSX. BoiHysrcoennvle Koneodanus, pe3oHanc.

[Tonepeunpie W MPOAOIBHBIE BOJMHBI. JHEprus BoiHBL. WHTEepdepenuus u audpakims
BOJIH. 3BYKOBBIE BOJIHBI.

MouexysipHas (pu3uKa ¥ TEepMOAUHAMHKA

[Ipenmer u 3agauu MoJekynsspHo-kuHeTnueckoil reopun (MKT) u TepmMoaAMHaMUKH.

OkcnepuMeHTanbHble  gokazatenscTBa MKT. AGcomoTHas Temmeparypa Kak Mepa
CpeHEel KUHETUYECKON YHEPTUM TEIJIOBOTO JBMKEHHUS YacCTHUIl BellecTBa. MoJenb uaeaaibHOro
raza. JlaBnenne rasza. CBs3p MeEXIy [JaBICHHUEM U CpEAHEM KHHETHUYECKOW DSHEpruen
MIOCTYIATEIBHOTO TEMJIOBOTO JIBMKEHHS MOJIEKYJ UIEATIBHOTO ra3a.



Mognens uaeanbHOro raza B TEpMOAMHAMUKeE: ypaBHeHHE MeHnaeneesa—KianeiipoHa,
BBIpAXXEHUE [IJI1 BHYTPEHHEN dHepruu. 3akoH JlanbToHa. ['a30BbIie 3aKOHBI.

Arperatable cocTosiHus BemiectBa. DazoBwie mepexonbl. [IpeoOpasoBanue sHepruu B
dazoBbIXx mepexonax. HacellieHHble M HeHachIIeHHbIE Hapbl. BrnaxuHocTe Bo3ayxa. Mogenb
CTpoeHHUsl KUAKOCTeH. [logepxnocmnoe mnamsadcenue. Monenb CTPOEHHUS TBEPAbIX TEIL.
Mexanuueckue ceoticmea meepobix mei.

Buytpennss sneprusi. Pabora u Teruonepenaya Kak CriocoObl M3MEHEHHs] BHYTpPEHHEH
sHepruu. llepBbli 3aKOH TepMOAWHAMUKH. AnuabaTHBIM TIpouiecc. Bmopoil  3aKoH
MepMOOUHAMUKU.

[IpeoOpazoBanus »Heprun B TeruioBbiXx MammHax. KIIJ[ termmoBoit marmmnbl [k
Kapno. Dxonorudeckue mpo0aeMbpl TETIOIHEPTCTUKH.

DJIeKTPOAMHAMHUKA

[Ipeamer w 3amaum  HANEKTPOJAMHAMHUKH. OJEKTPUUYECKOE B3aUMOJACHCTBUE. 3aKOH
COXpaHEHHUs dJIeKTpuueckoro 3apsga. 3axkoH Kynona. HanpspkeHHOCT W IOTEHIMAI
3JeKTpocTaTuueckoro mnojis. llpuHmun cynepno3uuuu 3lEKTpUYEeCKUuX mnojed. PasHocTh
noTeHuuanoB. [IpOBOJHMKKM W AUAJIEKTPUKU B 3JIEKTPOCTATHUUECKOM IIOJIE. OJEKTpUYEeCcKas
eMKkocTb. KoHzieHcaTrop. DHeprus 31eKTpUYeCcKOro MoJis.

[locTrosiHHbIM 3nekTpuueckuid Tok. Onekrtpoasrwxkymas cuwia (O/1C). 3akon Oma ans
MOJIHOM  3JIEKTPUYECKOM  LeNHu. JJIEKTPUYECKMH TOK B  METalaX, dSJIEKTPOJIMTAX,
MOJYIIPOBOJTHUKAX, Ta3ax M Bakyyme. [lmasma. Dnexmponusz. T1oaynpoBOTHUKOBBIE TPHUOOPHI.
Csepxnposooumocme.

MarnuTtHoe nosie. BekTop MarHuTHOM MHAYKIUU. [IpMHIMI Cyneprno3uiuy MarHUTHBIX
nosied. MaruuTHoe 1moJie MPOBOJAHUKA C TOKOM. /[eficTBME MarHUTHOTO IOJSl Ha IPOBOJHUK C
TOKOM U JIBUKYIIYIOCS 3apshkeHHYHo yacTuily. Cuna Ammnepa u cuia Jlopenna.

[loTok BeKkTOpa MAarHUTHOM MHIYKUUH. SIBIIEHHE FIIEKTPOMATrHUTHON MHAYKIHMHU. 3aKOH
ANeKTpoMarHuTHON UHAYyKIuu. IC MHAYKIMY B IBIKYIIMXCS TTpoBoaHUKaX. [IpaBmino Jlenna.
SIBnenne camomHAyKUMU. WHIYKTUBHOCTb. DHEpPrus 3JEKTPOMArHUTHOrO MoJsi. MarHuTHble
CBOMCTBA BEIIECTBA.

DNeKTpOMarHuTHHIE KoJIeOaHusl. KonebarenbHblii KOHTYP. CBoOonHbIE
AIIEKTPOMAarHuTHbIE KosieOaHUs. BBIHYXJ€HHBIE AJIEKTpOMAarHuTHeIE KoseOaHus. Pe3onaHc.
ITepemennbiii Tok. KoHzmeHcaTop M KaTyllka B LENHM IepeMEHHOro Toka. [IpousBoxctso,
nepegava u NoTpedaeHue dJIEKTPUUECKON SHEPTUN. DreMeHmapHas meopus mpancgopmamopa.

OneKTpOMarHuTHOE nojie. BUXpeBoe 3IeKTpUUYECKOe MoJe. DJIEKTPOMAarHUTHBIE BOJIHBI.
CBolicTBa 3JEKTPOMarHUTHBIX BOJIH. J{nama3oHbl S3JIEKTPOMAarHUTHBIX M3AYYEHHUM U HX
MpaKkTUYeCKoe MpuMeHeHue. [ [puHIunbl paguocBsa3yu U TEIEBUICHUS.

I'eomerpuueckas ontuka. [IpsMonuHelHOE pacnpoOCTpaHEHHE CBETa B OJHOPOAHOM
cpene. 3aKOHbl OTpPak€HHs M IpenoMieHHs cBera. [losHoe BHyTpeHHee OTpakKeHHE.
OnTuyeckue npuodopsI.

BonnoBsle cBoiicTBa cBera. CkopocTh cBera. MHTepdepeHuus cera. KorepeHTHOCTS.
Hudpakmus ceera. [lomspusamms cBera. Jucmepcus cBera. [Ipaktudeckoe mNpuMEHEHHE
AIEKTPOMATHUTHBIX U3TyYEHUH.

OcHOBBI cTICMATBHON TEOPHH OTHOCHTEJILHOCTH

WMHBapnaHTHOCT, MOAYJIS CKOpPOCTH CBeTa B BakyyMe. [IpHHIMI OTHOCHTEIBHOCTH
OuHmTenHa. [Ipocmpancmeo u épems 6 cneyuanibHOU meopuu OMHOCUMENbHOCMU. DHepaus u
umnynoc c0b600Hou yacmuysl. CBS3b MAaCChl U YHEPTUU CBOOOIHOM YaCTHUIIBI. DHEPTHS MOKOS.

KBanToBas ¢usuka. Pu3uka aroMa 1 aTOMHOI0 siApa

[Ipenmer 1 3a1a4u KBAaHTOBOM (PU3MKHU.

TennoBoe n3nyyenue. Pacripenenenue sHepruu B CeKTpe aOCOIIOTHO YEPHOTO Tea.

l'unoreza M. [lnanka o kBanTax. ®otoaddexr. Onbitel A.I'. CToneroBa, 3aKOHBI
dororddekra. YpaBuenue A. DitHmrelHa s hotodddekra.



®otoH. Onvimer 11.H. Jlebedesa u C.HU. Basunosa. I'unioresa JI. ne Bpoiins 0 BOJTHOBBIX
cBOMCTBax yacTull. KoprycKymsipHO-BOTHOBOM AyanusMm. Jugpakxyus s1exkmporos. JlaBieHue
csera. CooTHOIIEHNE HeonpeaeaeHHocTel 1 eiizenodepra.

Mopnenu crtpoenust atoma. OObsICHEHHE JIMHEHYATOTro CIEKTpa BOAOpOJa Ha OCHOBE
KBaHTOBBIX MocTyaToB H. bopa. CrloHTaHHOE U BBIHYK/IEHHOE U3JTyU€HHUE CBETA.

CocTaB u cTpoeHne aTOMHOTO siipa. M3otonsl. Snepubie cuibl. JlegekT Macchl U SHEPTUs
CBSI3HU sJIpa.

3aKOH paJMOaKTUBHOIO pacnaja. SnepHble peakuuu, peakuuy ACJIeHHsT U CHUHTE3a.
[ennas peakuus neneHus saep. AnepHasd sHepretuka. TepMOsIepHbIA CUHTES.

OneMeHTapHble  yacTUlbl. @DyHIaMEHTAlbHbIE  B3aUMOJCHCTBUS.  Yckopumenu
97IeMEHMAPHBIX Yacmuy.

Ctpoenue BcesieHHoi

[IpuMeHUMOCTh 3aKOHOB (DM3UKH UII OOBSICHEHHS MPUPOJBI KOCMHYECKUX OOBEKTOB.
ConnHeunasi cucreMa. 3Be3llbl MU MCTOYHHMKU WX dHepruu. Kitaccudukanus 3Be3n. DBOIIOIUS
CoJHIIa U 3BE3 .

lNamakTuka. Hpyrue TaJIAKTUKH. IIpocTpaHCTBEHHO-BPEMEHHBIE MacIITa0Bbl
HaOmogaemoii Bceenmennoit. IlpeacraBnenue o6 3Bomoruu Bceenennou. Tewmwnas mamepus u
MeMHAsL IHEPUSL.

Ilepeyenb npakTHYeCKUX U J1a00PATOPHBIX PadoT
IIpsimblie n3mepenus:

e u3mepenue D/1C uctouyHmka Toka;

® OILIEHKAa CUJI B3aUMOJICHCTBUS MOJIEKYJI (METOJOM OTphIBA KaIlellb);

® U3MEpPEHHE TEMIIEpaTyphbl KPUCTAIUIM3ALMU BEILECTBA;
e usmepenue J/1C u BHYTPEHHETO CONIPOTUBIICHHSI HCTOUYHHKA TOKA,
® U3MEPEHHUE DICKTPUYECKOTO COIPOTUBIICHHUS C IIOMOILBI OMMETPA

KocBennble n3amepenus:
U3MEpEeHNe YCKOPEHUs CBOOOHOTO MaJIeHHUS;
U3MEpEeHUE YCKOPEHHs U TIOCTOPEHHUE rpaduka paBHOYCKOPEHHOTO JBMKEHUS;
M3MEpEHHE YAEIbHOM TEIJIOTHI IIABICHUS JIbAA,;
M3MEpPEHUE MOJISIPHOM MaccChl BO3/1yXa,;
OIpeeNICHUE TIOKAa3aTelIsl IPETIOMIIEHUS CPEJIBI;
u3MepeHue (POKyCHOTO pacCTOSIHUS COOMPAIOLIEeH U pacCenBaIOLIEH JTMH3;
OIIpEIECIICHUE IJINHBI CBETOBOM BOJIHBI;
M3MEpEHHE KECTKOCTH MPY>KUHBI,
OIpeieNIeHNne HaYallbHOW CKOPOCTH TeJa, OPOIIEHHOTO TOPU30HTANIBHO;
u3MepeHue Kod3(pPpuIreHTa TpeHus: CKOJIbKEHUS;
OIpeieNIeHNe YAEIbHOIO COIPOTUBIIEHHS! IPOBO/IHUKA,;
U3MEepeHHe TeMIlepaTypbl HUTH JIaMIIbl HAaKaJTUBaHUS,
U3MEPEHUE JIEMEHTAPHOT0 IEKTPUUYECKOT0 3apsiia;
U3MEpEeHUe paJiualioHHOr0 (OHa,
M3MEpPEHUE MACCHI TEJa C TIOMOIIBIO IPYKUHHOTO MAsTHUKA;
oTpeieieHne TeMIepaTypHoro ko3 duiuenta meau;
U3MEpEeHUE ONTUYECKON CHITBI M (JOKYCHOTO pAacCTOSTHUS cOOMparoeil TNH3HI,
U3MEpEeHHue YacToThl o MeTony ¢uryp Jluccaxy;
OIpEEIIEHUE IJIMHBI CBETOBOW BOJIHBI C TOMOIIBIO Kojel HproToHa,
orpezeNieHue NHAYKTUBHOCTH KaTyIIKHU B 1M IEPEMEHHOI0 TOKa,
olnpeeneHue casura (a3 B IOCIEJ0BATEIBHON e IEPEMEHHOI0 TOKA,;
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onpezaeneHue nocrossHHon [lnanka;
OnpeAesIeHUEe 3aBUCUMOCTH COMTPOTUBIICHHS TTOJIYIIPOBOJHUKA OT TEMIIEPATYPHI

HaO1ronenue siBJIeHM:
HAOJII0ICHUE CTIICKTPOB;
HAOJTI0/ICHUE BOJHOBBIX CBOMCTB CBeTa: AU(ppakius, HHTepDEepeHITHS, MTOISIPU3ALINS

HaOJII0JICHHE POCTa KPUCTAIUIOB U3 PacTBOPA,;
HaOJII0JICHNE 32 OTBEPJICHUEM aMOP(HOT0 BEIECTBA,

Ha6J'IIOI[CHI/Ie ,HeﬁCTBHH MAar"auTHOTO I10JIs1 Ha TOK

HUccnenoBanus:
WCCIICIOBAHME  PABHOYCKOPEHHOTO  JIBUKEHHUS C  HUCIOJb30BAHUEM  AJIEKTPOHHOTO
CEKYHJIOMEpa WM KOMITbIOTEpA C JaTYNKaAMU;
HCCIICIOBAHNE IBMKCHUS TeJIa TT0 IS CTBUEM ITOCTOSSHHOM CHITBI;
MCCJIEIOBAHKE 3aKOHA COXPAHEHHUS UMITYJIbCA,
MCCJICIOBAHME JIBIXKCHHUS Tella, OpOIIEHHOTO TOPU30HTAIBHO;
MCCJIEI0BAHKE IICHTPAIBHOTO y1apa;
HCCIIEIOBAHKUE U30IPOIIECCOB;
HCCJIEIOBAaHKE 3aBUCMOCTH 00beMa ra3a OT TeMIEepaTyphl IPU MOCTOSIHHOM JIaBJICHUHU;
HCCJIEIOBaHKE 3aBUCMOCTH 00beMa ra3a oT JaBJICHUs IPU IMOCTOSHHOM TeMIeparype;
HCCJICI0BAHNE U3MECHEHHSI pa0OThI CHJIbI C U3MEHEHUEM KHHETHYECKOW SHEPTHH TEIa;
HCCIIEIOBAHUE 3aBUCUMOCTH ITPOBOAUMOCTH PAaCTBOpaA OT €ro KOHIICHTPALIH;
MCCJIEI0BAHUE 3aBUCUMOCTH TEMIIEPATypPhl KUIICHUSI OT JaBJICHUS;
MCCJICIOBAHUE SIBJICHUS AJICKTPOMArHUTHON MHIYKIUU;
MCCJICIOBAHKE JIBHXKCHHUS TeJIa 10 OKPYKHOCTH;
MCCJIEIOBAaHME 3aKOHA COXPAHEHUSI MEXaHUUECKOW SHEPTHH;
WCCJIEIOBAHKUE COSTUHEHHUS POBOHUKOB;
ucciea0Banue GoTope3ncTopa;
WCCJIeIOBAHHE IBMXKCHUS TeJIa MOJ| ICUCTBUEM CUJI YIIPYTOCTH U TSDKECTH;
MCCJIEIOBAHNE 3aKOHA COXPAHEHUs MEXaHWYECKON SHEpruu MNpU ABMKEHUU Tela IMOJ
JIEMCTBUEM CUJI TSKECTHU U YIIPYTOCTH,
MCCJICIOBAHNE BBIMOJHEHUS YCIIOBHSI pABHOBECHS TBEPIOTO TENa,
nu3ydeHue paboThl SIEKTPOHHOTO ocuworpada, NPUMEHEHHE €ro K HCCIEIOBaHUIO
MEePUOIUYECKHUX MPOIIECCOB;
CHSITHE BOJBT-aMIIEPHOU XapaKTEPUCTUKU MOTYITPOBOJHUKOBOTO JUO/IA;
U3ydeHue paboThl TPAH3UCTOPA,
CHATHE BOJBTAMIIEPHOI XapaKTEepUCTUKHU pacTBOpa MEAHOTO KyIopoca,
M3y4eHHUE TPEKOB 3aPsHKEHHBIX YACTHII TTO TOTOBBIM (poTorpadusim;
M3y4deHHUE Pe30HAHCa B MJIEKTPHUIECKOM KOJIeOATEIhHOM KOHTYPE;
n3ydeHue KojaeOaHuii mpy>KMHHOTO MasiTHUKA,
n3ydeHue 3aKkoHoB GoTordhdexTa;
M3y4deHHUE B3aUMOICUCTBHS YACTHI] U SIACPHBIX peakiuii mo pororpadusim TpekoB

KoHcTpyupoBanue TeXHHYECKHX YCTPOHCTB:
KOHCTPyHpOBaHUE TpaHChHopMaTOpa;
rpaayupOBaHKE CIIEKTPOCKOIA U U3MEPEHHE JUIMH CBETOBBIX BOJH CIIEKTPATHHBIX TUHUI
ra3os;
MOJICTTUPOBAaHUE OPOUT KOCMHUYECKHX OOBEKTOB C MTOMOIIHI0 KOMITBIOTEPA
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3. TemaTnueckoe INIAaHUPOBAaHHE C YKazaHHEM KoJH4YecTBa 4YacoB,

OTBOJIMMBIX Ha OCBOECHHE KAKI0 TeMBbI

10 kaacc (0a30BblIii ypoBeHb) (70 yacoB)

Ne Tema Komnyectso
n/m 4acoB
1. |®usuka 1 €CTECTBEHHO-HAYYHBIA METO/I TO3HAHUS TIPUPOIBI 1
2. |Mexanuka 28
3. |MounekynspHas Gpu3uKa U TEPMOJTMHAMHUKA 18
4. |OnekTpoaMHAMUKa 23
Hroro: 70
10 kaacc (yruryosaeHHbli ypoBenb) (175 yacoB)
Ne Tema KonuuectBo
/11 4acoB
1. |®usuka 1 €CTECTBEHHO-HAYYHBIA METO/I TO3HAHUS TIPUPOIBI 2
2. |Mexanuka 64
3. |MomnekynsapHas pusuka u TepMOIMHAMUKA 47
4. |DneKkTpoauHaMUKa 49
5. | O6o0maromniee MOBTOPEHUE 13
Hroro: 175
11 kaacc (0a3oBbIii ypoBeHb) (68 yacoB)
Ne Tema Konunuectso
n/m 4acoB
1. |OcHOBBI ANIEKTPOAMHAMUKHI 15
2. |Konebanus v BOJHBI 10
3. |Onrtuka 15
4. |OcHOBBI crienuanbHON TEOPHUH OTHOCUTEIBHOCTH 2
5. |KBanToBas pusuka 22
6. |Ctpoenue Bcenennoi 4
Hroro: 68
11 kaacce (yruay0JieHHblil ypoBeHs) (170 yacoB)
Ne Tema Komnuectso
/i 4acoB
1. |DnektponuHamuka (IPOJOIKEHUE) 73
2. |OCHOBHI CIEIMATILHON TEOPUU OTHOCUTEIHLHOCTH 5)
3. |KBanToBas ¢m3nka u Gu3MKa aTOMHOTO siipa 41
4. |3naueHue GUMKHU AJIS pa3BUTHS MUPA U Pa3BUTHUS 2
MIPOM3BOJICTBEHHBIX CHJI OOIIECTBA
5. |DPusnueckuil NpaKTUKyM 15
6. |Crpoenue Bcenennoi 20
7. |OO6obmraroree MOBTOPEHUE 14
Hroro: 170
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