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BBenenue

PaGovas mporpamma no yueOHoMy mipeamety «®Dusuka. ba3oBblii ypOBEHbBY
pa3paboTaHa B COOTBETCTBUU C HOPMATHBHBIMU aKTaMH:
- ®enepanbubiil 3ak0oH 0T 29.12.2012 Ne 273-®3 «O6 obpazoBaHuu B

Poccuiickoit @eaepannmy» (C MOCASAYIOMUMHA U3MEHEHUSIMH);

npuka3 MunuctepctBa oOpazoBanuss u Hayku Poccuiickoi
Oenepanun - ot 17.05.2012 Ne 413 «O06 yrtBepxkaeHuu (denepajibHOro
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPEIHEro OOIIEero 0Opa30BaHuUs»

(c mocnenyomuMi U3BMEHEHUSAMH );

- npuka3 MunucrtepctBa oOpazoBanmsi u  Hayku Poccuiickoi
Oenepanuu ot 31.03.2014 Neo 253 «O6 yrtBepxkaeHuun denepanbHOro mepeyHs
y4eOHUKOB, PEKOMEHIIyEMBIX K HCIIOJIb30BAHUIO TIPU pEaTH3aIUU UMEIOIINX
rOCyJJapCTBEHHYI0 aKKPEIUTAlli0 00pa30BaTeIbHBIX MPOTPAMM HAYaJIHHOTO
00111eT0, OCHOBHOT'O 00IIIETO, CPeTHEro 00IIero 00pa3oBaHus» (C MOCIEIYOIMUMHI

M3MEHEHUSIMU);

- CanuTapHO-3NIMIEMHUOJIOTHYECKHE TpaBuia U HopmaTuBbl CanlluH

2.4.2.2821-10 «CaHUTapHO-3MUEMUOIOTMYECKUE TPeOOBaHUS K YCIOBHUSIM U

opraHuzainuu o0y4eHus B 00I11e00pa30BaTeNbHBIX YUPEKACHUIX», YTBEPKICHHBIC
[TocranoBnenneMm [ 7aBHOTO TOCYIAapCTBEHHOTO CaHHTapHOTOo Bpada PdD ot
29.12.2010 Ne 189;

- [IpumepHass ocHOBHasi oOpa3oBaTeiibHAsi MporpamMma CpeIHEro
oOmero  oOpa3oBaHus, ojo0peHa  peuieHueM  (QeaepaibHOro  y4eOHO-

METOJMYECKOT0 00beIMHEHUS TI0 001eMy 00pa30BaHMIO (MPOTOKOJ 3aceAaHus OT

28.06.2016 Ne 2/16-3);



YMK

1. ®usuka. bazossiit ypoBenb. 10 kiace. YueOnuk (aBtop B. A. KacbsiHOB).

2. ®usuka. ba3ossiii yposenb. 10 knacc. Meroauueckoe nocodue (aBrop B. A.
KacpstHoB).

1. ®uzuka. bazosslil ypoBeHsb. 11 kiace. YueOnuk (aBtop B. A. KacbsiHOB).

2. ®usuka. bazossiii yposenb. 11 kinacc. Meroauueckoe nocodue (aBrop B. A.
KacesHOB).

IIporpamma xypca pusuku s 10—11 knaccos. ba3zoBelil ypoBens (aBTop B. A.
KacesHOB).

1) Ilnanupyembie pe3yJbTATHI OCBOCHUS Y4e0OHOIO NpeaMera.

1.1. JIM4YHOCTHBIE pe3yJbTaThl:

B cepe OTHOIIEHU 00ydaOIuXcs K cede, K CBOeMY 310POBbI0, K MO3HAHUIO
ceds:

— OpHEHTaIusl 00yJaroImuXxcsl Ha JOCTHKEHHUE JIMYHOTO CUACThs, pean3aIliio
MO3UTHUBHBIX  JKU3HEHHBIX  TIEPCTICKTUB, HWHUIMATUBHOCTh, KPEATUBHOCTD,
TOTOBHOCTh M CIIOCOOHOCTh K JHYHOCTHOMY CaMOOIIPEIACICHUIO, CIIOCOOHOCTH
CTaBUTbH IEJTH M CTPOUTH )KU3HEHHBIC TIJIAHBI,

— TOTOBHOCTb M CLIOCOOHOCTH 00€CIeyuTh ce0e U CBOMM OJIU3KUM JIOCTOMHYIO
KU3Hb B  TIPOILIECCE CaMOCTOSATENIbHOW, TBOPUYECKOM W  OTBETCTBEHHOM
NEITEIbHOCTH,

— TOTOBHOCTb H CIIOCOOHOCTh OOydYaromUXCs K OTCTAaMBAHHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHUsI, TOTOBHOCTh M CIIOCOOHOCTH BhIpaOaThIBaTh
COOCTBEHHYIO TIO3WIIMIO 110 OTHONICHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM
COOBITHSIM TIPOIJIOTO M HACTOSIIEr0 Ha OCHOBE OCO3HAHUS M OCMBICICHHS
HCTOPUH, TYXOBHBIX IIEHHOCTEH M TOCTY)KCHHUH HAIIICH CTPaHbI;

— TOTOBHOCTh W CIHOCOOHOCTh OOydYarmuxcs K CaMOPAa3BUTHIO W
CaMOBOCIHUTAHHIO B COOTBETCTBHMU C OOIICYEIIOBEYESCKHUMH II€HHOCTAMH MU
naeajgaMu rpaXXAaHCKOTO o0I11ecTBa, MOTPEOHOCTH B buznIecKoM
CaMOCOBEPIIIEHCTBOBAHUH, 3aHATHIX CIIOPTUBHO-03/I0POBUTEIIHHOM

JACATCIIbBHOCTBIO,



— TMPUHATAC U peanm3alus I[EHHOCTEH 3I0pOBOTO M 0e30macHoro obpasa
KHU3HU, OEPEIKHOE, OTBETCTBEHHOE W KOMIICTCHTHOE OTHOIIIEHUE K COOCTBEHHOMY
(U3MYECKOMY U TICHXOJIOTHYECKOMY 3JI0POBBIO;

— HENpHUATHE BPEIHBIX TPUBBIUCK: KYPCHHsS, YIOTPEOJICHHUS aJKOTOJIs,
HApKOTHKOB.

B c(pepe oTHOIIeHM I o0y4aromuxcsa Kk Poceun kak k Pogune (OreuyectBy):

— poccuiicKkas WACHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHHIO POCCHICKOMN
UJEHTUYHOCTH B MOJIMKYJIBTYPHOM COLIMYME, UyBCTBO NMPUYACTHOCTU K UCTOPUKO-
KyJbTYpHOI OOIIHOCTH POCCHUHCKOro Hapojaa u cyapbe Poccum, maTpuoTusm,
TOTOBHOCTB K CITyK€HUI0 OTEUYECTBY, €TI0 3alIUTE;

— YBaXEHHE K CBOEMY Hapoiy, YyBCTBO OTBETCTBEHHOCTU mepen PoauHOoM,
ropIoCTM 32 CBOM Kpal, cBow PoauHy, mnpounmioe W HacTtosuiee
MHOTOHAllMOHAJIBHOIO Hapona Poccuu, yBaxkeHHE K rOCyIapCTBEHHBIM CUMBOJIAM
(rep0, dnar, ruMH);

— (opMupOBaHHE YBAXKEHUS K PyCCKOMY SI3bIKY KaK FOCYJAapCTBEHHOMY SI3BIKY
Poccuiickonn denepanuu, ABISIOIEMYCS OCHOBOM POCCUUCKOW HMIEHTUYHOCTH U
IJIaBHBIM (DAKTOPOM HAIIMOHAJIBHOT'O CaMOONPEIEICHHUS;

— BOCIHUTAHHE YBAXKEHHUS K KyJIbType, S3bIKaM, TPAAUIMUAM M OObIYASIM
HapoJ0B, ITpoxuBaroux B Poccuiickon denepanuu.

B cepe OTHOLIEHHNI 00YUAOIIMXCH K 3AKOHY, TOCYIapCTBY M K
rPa’*kIaHCKOMY O0ILECTBY:

— T'PaXJIaHCTBEHHOCTb, I'PAXJAAHCKasl MO3ULHSI aKTUBHOTO U OTBETCTBEHHOIO
YJIeHa POCCUICKOro O0IlecTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC NpaBa U
00513aHHOCTH, YB)KAIOILIETO 3aKOH U IMPaBOMOPSIOK, OCO3HAHHO MPUHUMAIOLIETO
TpaJMLIMOHHbIE HAlMOHAJIbHbIE U OOIIEYEIIOBEYECKHE TyMAaHUCTUYECKHE U
JE€MOKpaTHYECKUE IIEHHOCTH, TOTOBOT'O K YYaCTHIO B OOILECTBEHHOM KU3HU;

— TIPU3HAHME HEOTYYKJAEMOCTH OCHOBHBIX IIpaB M CBOOOJ 4YEJIOBEKa,
KOTOpbIE MPHUHAAJIEKAT KAKIOMY OT POXKJEHHUS, TOTOBHOCTb K OCYIIECTBIICHUIO
COOCTBEHHBIX NIpaB M CBOOOJ 0€3 HapylleHHs NpaB U CBOOOA APYTHX JIHII,

TFOTOBHOCTH OTCTauWBaTh COOCTBCHHBIC IIpaBa U CBO6OI[LI YCJIOBCKA U I'paKIaHWHA



COTJIacHO OONIeNpPU3HAHHBIM MPUHIIMIIAM U HOPMaM MEXIYHApOJHOTO IpaBa U B
coorBerctBuu ¢ KoHctutyumen Poccuiickon @Denepauuu, IMpaBoBas U
MOJIUTUYECKAsi TPAMOTHOCTB;

— MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKl W OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOE Ha JUAJIOTe KYJIbTYp, a TaKkKe
pa3nuuHbiX (OpM OOIIECTBEHHOTO CO3HaHMs, OCO3HAaHUE CBOETr0 MecTa B
HOJIUKYJIbTYPHOM MHPE;

— UHTEpUOpU3allUs I[EHHOCTEH JEMOKpaTUHW U COLMAIBHOW COJUIAPHOCTH,
FOTOBHOCTh K JOTOBOPHOMY pEryJHUPOBAHHIO OTHOUIEHWW B Tpynne Wiu
COLIMAJIbHOW OpTraHU3alluY;

— TOTOBHOCTh OOYy4YarOUIUXCSl K KOHCTPYKTUBHOMY YYacCTHUIO B MPUHSATUU
pEUIeHU, 3aTparMBarolluX MX IMpaBa U HHTEPECHl, B TOM YHUCJIE B PA3TUYHBIX
dbopmax OOIIECTBEHHONW CaMOOpraHM3allud, CaMOYyMNpaBJeHHUs, OOIIECTBEHHO
3HAYUMMOM JIESATCIbHOCTH;

— TPUBEPKEHHOCTh HJEAM HWHTEPHAIIMOHANU3Ma, JpYyXObl, paBEHCTBA,
B3aUMOIIOMOIIIM  HApPOJOB;  BOCHUTAHUE  YBAXUTEIBHOTO  OTHOIICHUS K
HallMOHAJIbBHOMY JIOCT

—  OMHCTBY JIIOJICH, UX YyBCTBAM, PEIIUTUO3HBIM yOCKICHUSIM;

— TOTOBHOCTHh OOy4YaromMXcsi MPOTUBOCTOSTH HACOJOTHMH  AKCTPEMHU3MA,
HallMOHAIM3Ma, KCEHO(MOOWH; KOPpPYNIUHU; IJUCKPUMUHAIUUA I10 COIMAIBHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM TPU3HAKAM M JPYTMM HETaTHUBHBIM
COIMAJILHBIM SIBJICHUSIM.

B cepe OTHOLIEHUIT 00YyHAOIIUXCHA C OKPY KA UMM JIIOAbMM:

— HPAaBCTBCHHOC CO3HAaHHUC 151 IIOBCICHUC Ha OCHOBC YCBOCHUA
O6IIIC‘-ICJ'IOB€‘I€CKI/IX HGHHOCTCfI, TOJICPAHTHOI'0O CO3HAHUA W IIOBCACHHUSA B
I[MOJIUKYJIBTYPHOM MHPC, TOTOBHOCTH U CITOCOOHOCTH BECTH Auajior ¢ IpyrumMu
JIOABMH, AOCTUI'aThb B HCEM B3aMMOIIOHHMMaHUsA, HAXOAUTh 06IIII/I€ Ooejamn u

COTPYAHNYATh AJIA UX JOCTHUIKCHUA,



— TNOPUHATHE TYMAHUCTUYECKHX IEHHOCTEW, OCO3HAHHOE, YBAXUTEIHHOE H
N00pOKeNaTeIbHOE  OTHOIICHHE K  JIPYrOMy  4YEJIOBEeKY, €ro MHEHHIO,
MHUPOBO33PEHUIO;

— CIHOCOOHOCTh K  CONEPEKUBAHUIO U  (POPMHUPOBAHUE  IO3UTHUBHOTO
OTHOILICHHS K JIFOASM, B TOM UYHCJI€ K JUIAM C OTPpaHUYEHHBIMU BO3MOXKHOCTSIMHU
3JI0pOBbsI M1 UHBAJIUAAM; OEPEXKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHUE K
(GU3HYECKOMY U MCUXOJIOTMYECKOMY 3/I0POBBIO IPYTUX JIIO/IEH, YMEHUE OKa3bIBaTh
NEPBYIO TOMOIIb;

— (opmupoBaHUE BBHIPAKEHHOW B TIOBEJACHUHM HPABCTBEHHOU IMO3UIIUH, B TOM
YHCIIe CIOCOOHOCTU K CO3HATEILHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUSA U
MOBEJIEHUSI HA OCHOBE YCBOEHHSI O0ILIEUYEIOBEUYECKMX LIEHHOCTEN U HPABCTBEHHBIX
9yBCTB (4€CTH, J0JTA, CIIPABETMBOCTH, MUJIOCEPIUS U APYKEITIOOHS);

— pa3BUTHE KOMIIETEHLMN COTPYJHUYECTBA CO CBEPCTHUKAMHU, JIETbMHU
MJIQJIIEr0 BO3pPAcTa, B3pOCIBIMH B O0pa30BaTEIbHOW, OOLIECTBEHHO MOJIE3HOM,
y4e0HO-HCCIIeIOBATENbCKOM, MPOEKTHON U IPYTUX BUJAX JIE€ATEIbHOCTH.

B c(pepe oTHOLICHHMI 00y4AKOIIMXCH K OKPYKAKOIIEMY MHUPY, »KMBOI nIpupoe,
XyA0KeCTBEHHOH KYJIbTYype:

— MHPOBO33PEHUE, COOTBETCTBYIOUIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKH, 3HAYMMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTRBY,
BJIaJICHHE JIOCTOBEPHOU MH(pOpMaLUE O MePeOBbIX JOCTHKEHUIX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00
yCTpOMCTBE MUpa U OOIIECTBA;

— TOTOBHOCTb W  CHOCOOHOCTH K  OOpa3oBaHUIO, B TOM  YHCIE
caM000pa30BaHUIO, Ha MPOTSDKEHWU BCEH KHU3HHU; CO3HATEIBbHOE OTHOUICHHE K
HENPEPHIBHOMY O0pa30BaHUIO0 KAaK YCIOBUIO YCHEIIHOW MPOo(ecCHOHaNbHON H
OOIIECTBEHHOU ICATCIIHLHOCTH;

— DKOJIOTWYECKas KyJbTypa, OEpeXHOE€ OTHOIIEHHUS K POJHON 3eMIle,
npupoAHbIM OoratctBam Poccun W Mupa; TOHMMaHHWE BIMSHHUS COLIMAJIBHO-
SKOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NPHUPOJHONW M COLMAIBHOM Cpelbl,

OTBETCTBEHHOCTb 3a COCTOSHHE MPUPOJHBIX PECYPCOB; YMEHHUS W HaBBIKU



pPa3yMHOT0 MPHUPOJAOIOIb30BAHUS, HETEPIUMOE OTHOIIEHUE K JCHCTBHSIM,
NPUHOCAIIIMM BpPEJ JKOJIOTHH; MPUOOPETEHUE OIbITa HKOJIOrO-HaNpPaBIECHHOM
NEeSATENbHOCTH;

— OACTETMYECKOE OTHOIIEHUS K MHPY, TOTOBHOCTb K OCTETHUYECKOMY
00yCTpOICTBY COOCTBEHHOIO OBITA.

— B c(epe OTHOLIEHUI 00YUAOIIMXCH K CEMbE U POAUTEISIM, B TOM YHCJIE
MOJAr0OTOBKA K CeMEeHHOM KM3HU:

— OTBETCTBEHHOE OTHOIICHHE K CO3J]JaHUI0 CeMbH Ha OCHOBE OCO3HAHHOTO
NPUHATHUSA [IEHHOCTEW CEMEWHOM KU3HU;

—  TOJOXHUTEIBHBIM 00pa3 ceMbH, POAUTENIbCTBA (OTIIOBCTBA M MAaTEPUHCTBA),
WHTEPUOPU3ALINS TPAAUIIMOHHBIX CEMENHBIX IICHHOCTEH.

B cpepe oTHOLIEHHUS 00y4aIONIUXCS K TPYAY, B cepe COUATIBHO-
IKOHOMHMYECKUX OTHOIIECHUI:

— yBaXXeHHE KO BceM (hopmaM COOCTBEHHOCTH, TOTOBHOCTh K 3al[UTE CBOECH
COOCTBEHHOCTH,

— OCO3HaHHBIN BBIOOp Oyaymiel mpodeccuu Kak MyTh M CIOCO0 peamu3aium
COOCTBEHHBIX )KM3HCHHBIX TIJIAHOB;

— TOTOBHOCTb OOYYarOIIMXCS K TPYAOBOU MPOoheCCHOHATIBHOU NEeATeIbHOCTH
KaKk K BO3MOXHOCTH y4YacThs B PEUICHUW JIMYHBIX, OOIIECTBEHHBIX,
roCyapCTBEHHBIX, OOIIEHAIIMOHAILHBIX MPOOIIEM;

— MOTPeOHOCTh TPYAMUTHCS, YBAKECHUE K TPYAy U JIOISIM Tpyda, TPYAOBBIM
JTOCTIKEHUSAM, JTOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIEHUE K
Pa3HBIM BUJAM TPYJIOBOMU JIEATEIbLHOCTH;

— TOTOBHOCTh K CaMOOOCITY)XKHWBAaHHIO, BKIIOYas OOyYECHHWE W BBITOJTHCHHE
JIOMAaIIHUX 00S3aHHOCTEH.

B c(pepe pu3MUECKOro, MCUXOJOTHYECKOT0, COUMATBLHOT0 U AKAJEMUY€ECKOT0
0s1aronoJry4usi 00y4arouuxcs:

—  (¢usznvecKoe, IMOIMOHATBHO-TICUXOJIOTHUECKOE, COLIMAIbHOE O1aronoayydue
oOydarommxcss B KU3HU OOpa30BaTEIbHON OpraHu3aluy, OUIYIIEHUE JAETbMHU

0€30MacHOCTH U MCUXOJIOTUYECKOr0o KoM(popTa, THPOPMALIMOHHON 0€30MacHOCTH.



1.2. MeranpeameTHble pe3yJbTaThl:

1) ymMeHue camMOoCTOATENbHO ONPENENATh LEIN AEATEIbHOCTH M COCTABIATH
IUTAaHbl  JIEATEIbHOCTH; CaMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATH MU
KOPPEKTUPOBATh JEATEIBHOCTD; HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI UIS
JOCTH)KEHHS TIOCTABJICHHBIX LEJI€M W pealu3aludyd IUIAHOB JIEATEIbHOCTH;
BBIOMPATH YCHEIIHbIE CTPATETUU B PA3JIUYHBIX CUTYALIHSX;

2) yMeHHE TMPOIYyKTUBHO OOIIAThCA W B3aMMOJCIHCTBOBATH B MpoOIEcce
COBMECTHOM  JIEATENbHOCTH, YYUTHIBATh [MO3ULMHU  JIPYTUX  YYaCTHUKOB
JeSATENbHOCTH, 3(P(HEKTUBHO pa3peliaTh KOH(PIUKTHI;

3) BiageHUE HaBBIKAMHM TIO3HABATENBHOM, Y4eOHO-UCCIEAOBATENIbCKON U
NPOEKTHOW JIESITEIbHOCTH, HaBBIKAMHU pa3pelieHusi NpoOsieM; CIOCOOHOCTh H
TOTOBHOCTb K CAMOCTOSITEIBHOMY MIOMCKY METOJOB PEIEHUS TPAKTUYECKHX 3a]1a4,
NPUMEHEHHIO PA3JIMYHBIX METO/IOB MO3HAHUS,

4) TOTOBHOCTh M CHOCOOHOCTH K CamMOCTOSATEIbHOM HH()OPMALMOHHO-
MO3HABATEJIbHOM JEesTeNbHOCTH, BIIAJICHHE HABBIKAMH IMOJyYEHUs HEOOXOAUMOM
nH(pOpMaIU U3 CIOBapeil pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3TUUHBIX
MCTOYHHUKAX MHPOpPMALIMM, KPUTUYECKH OLEHHUBATb M HUHTEPIPETUPOBATH
UHGOPMAIIHIO, TTOTYYaeMYyI0 U3 Pa3IMYHbIX HCTOYHUKOB;

5) yMeHUe UCII0JIb30BaTh CpelcTBa MH(OPMAIMOHHBIX u
KOMMYHUKAIIMOHHBIX TexHojoruil (manee - WMKT) B penieHMM KOTHUTUBHBIX,
KOMMYHUKATUBHBIX M OpPraHM3al[MOHHBIX 3a/Jay C COOJIIOJIeHuEM TpeOOoBaHU
SPrOHOMMKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS, PABOBBIX U
ATUYECKUX HOPM, HOPM UH(GOPMAITMOHHON O€30TTaCHOCTH;

6) yMeHue OmpeAensaTb Ha3HaueHWe M (YHKIMH PA3IUYHBIX COIMAIbHBIX
MHCTUTYTOB;

7) yMEHHME CaMOCTOSITEIbHO OLEHHMBaTh W NPUHUMATh  PELICHUS,
OTPEEIISIIOUINE CTPATETUIO MOBEJICHUS, C YUETOM TI'PaXKJAHCKUX UM HPABCTBEHHBIX
IICHHOCTEH;

8) BIAJEHUE S3BIKOBBIMH CPEICTBAMHM - YMEHHE SICHO, JIOTMMHO M TOYHO

H3J1aratb CBOIO TOYKY 3pCHUA, UCITI0JIB30BATh a/ICKBATHLIC SA3BIKOBBLIC CPCACTBA;



9) BimameHWe HaBBIKAMU TO3HABATEIBHOM pPEQIIEKCUU KaK OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENIBHBIX IPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMI, TPaHUI] CBOETO 3HAHUS W HE3HAHUS, HOBBIX MO3HABATENbHBIX 3a]a4 U
CPEACTB UX JOCTHKCHMUS.

- YHuBepcajbHble yueOHbIE 1eiiCTBUA:
PeryasituBHbIe

BbINYCKHUK HayuuTCA:

—  CaMOCTOSITEIPHO OMPENeNsATh IENH, 3aaBaTh MapaMeTpPhl U KPUTEPUH, IO
KOTOPBIM MOKHO OIPEIEIUTh, YTO IEJIb JOCTUTHYTA;

— OIIEHWBATh BO3MOYKHBIC ITOCJIEICTBHS JOCTMIKCHHS ITOCTABJICHHOW IIEIH B
JeSITENBHOCTH, COOCTBEHHOM JKU3HU U JKU3HU OKPY>KAIOIINX JIFOIeH, OCHOBBIBASChH
Ha COOOpaKEHUSAX ITUKHU U MOPAJIH;

— cTaBuUTh #U (HOPMYJIUPOBATh COOCTBEHHBIC 3aJadyd B 0Opa30BaTEIHHOM
JESTENBHOCTH Y KU3HEHHBIX CUTYAITUsX;

— OIIEHWBATh PECYpPChl, B TOM YHCIIC BpeMsS W Jpyrue HeMaTepUabHBIC
peCypChl, HEOOXOAUMBIE JIJISl JOCTHKEHUS TTOCTABICHHON 11ETIH;

— BBIOMpaTh MyTh IOCTIDKEHUS IICNH, IUIAHUPOBATH PEIICHHUE MOCTABICHHBIX
3aJ1a4, ONTHMHU3UPYS MaTepUaTbHbIC 1 HEMaTepHUAIbHBIC 3aTPATHI,

— OpraHu3oBbIBaTh J(PGEKTHUBHBIM TMOUCK PECypcoB, HEOOXOAUMBIX JUIS
JTOCTHKCHHS TOCTABJICHHOW 11ETIH;

— CONOCTABJISITh TOJYYEHHBIN pe3yJabTaT NEATCIBHOCTH C IOCTaBJICHHOM

34PaHCC I CJIbIO.

ITo3naBaTte/ibHBIE
BbINYCKHUK HayuuTCA:
— HCKaTh M HaXOAUTh OOOOIICHHBIC CIOCOOBI peIIeHHs 3ajad, B TOM 4YHCIIE,

OCYyHICCTBIIATDH paSBepHYTLIﬁ I/IH(i)OpMaHI/IOHHHﬁ IIOUCK M CTaBUTBh HAa €TI0 OCHOBC

HOBBIC (y4eOHBIE U TIO3HABATEIHHBIC) 33/1a4H;



— KPUTHYECKH OIICHHWBATh W HMHTEPIPETHPOBATh HH(POPMAIMIO C pPa3HBIX
MO3UIIMKM, pacmo3HaBaTh W (DUKCUPOBATH IMPOTHUBOPEUHS B HHGOPMAIMOHHBIX
HCTOYHMKAX;

— HCIIOJBb30BaTh  PAa3JIMYHbIC  MOJICJIbHO-CXEMAaTHYECKUE  CpEICTBA  JUIs
NPEACTABJIECHUS CYILLIECTBEHHBIX CBA3€M W OTHOILICHWW, a TaKXe IPOTUBOPEUUH,
BBISIBJICHHBIX B HTH()OPMAIIUOHHBIX UCTOUHHUKAX;

— HaxOJUTh U NMPUBOJIUTH KPUTHYECKUE APTYMEHTHI B OTHOILICHUH JICUCTBUU U
CyXIEHUM JPYroro; CHOKOMHO M Pa3yMHO OTHOCHUTbCA K KPUTHYECKUM
3aMEYaHUsSIM B OTHOIICHHU COOCTBEHHOTO CYXKIEHHS, paccMaTpUBaTh HX Kak
pecypc cOOCTBEHHOTO Pa3BUTHS,

— BBIXOJUTH 33  paMKd  y4eOHOro mpeaMera U OCYUIECTBIATH
[I€JICHAMPABIICHHBIM MTOUCK BO3MOXKHOCTEW ISl IIMPOKOrO IMEPEHOCAa CPEJICTB U
CIT0COOOB JICHCTBUS,

— BBICTpauBaTh WHJMBUAYAJIbHYIO 00pa30BaTEIbHYI0 TPACKTOPUIO, YUUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS,

— MCHIATDb U YACPKNBATDb Pa3HbIC ITIO3UIIUHU B MMO3HABaTEJIbLHOM ACATCIIBHOCTH.

KOMMyHI/IKaTI/IBHI)Ie

BbINYCKHUK HayuuTCA:

—  OCYLUECTBJIATH JICJIOBYI0 KOMMYHMKALMIO KAK CO CBEPCTHHUKAMHU, TaK U CO
B3pOCIBIMU (KaK BHYTpU 00pa30BaTeNIbHOM OpraHM3alluy, TaK U 3a €€ MpeJesiaMu),
no0MpaTh MapTHEPOB MJS AETOBOW KOMMYHHKAIMU HCXOAS M3 COOOpaKeHH
PEe3yJIbTaTUBHOCTH B3aUMOJECHCTBYS, a HE JIMYHBIX CUMIIATUM;

— IIpU OCYIIECTBIIEHUH TPYNIOBOW pabOThl ObITh KaK pPyKOBOIUTENIEM, TaK W
YIEHOM KOMaHJbl B pa3HbIX poJsIX (TeHepaTop WAEH, KPUTHK, HCIOJHUTEINb,
BBICTYIAIOIINMA, SKCTIEPT U T.11.);

— KOOpDAMHHMPOBAaTH M  BBINOJHATH pabOTy B  YCIOBUSX pEaJIbHOIO,
BUPTYaJIbHOT'O M1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

— pa3BEpHyTO, JIOTMYHO M TOYHO H3JIaraTb CBOK TOYKY 3pEHHS C

HCIIOJIB30BAHHUECM aACKBATHBIX (YCTHBIX n HI/ICBMCHHBIX) SA3BIKOBBIX CPCACTB,



pacno3HaBaTh KOH(PJIUKTOTEHHBIE CUTYAllMd W TIPEIOTBpAIIaTh KOHPIUKTHI IO UX

aKTUBHOM (Da3bl, BRICTPAUBATh JCJIOBYIO U 00pa30BaTEIbHYIO

1.3. IlpeameTHbIe pe3yJbTAThbI:
B pe3ynbrate usyyeHusa yuebHoro npegmera «®Pusmnka» Ha ypoBHe cpeaHero obuiero obpasoBaHun:

BbINYCKHUK Ha 6a30BOM YPOBHE HayumuTCA:

— JIEMOHCTPHUpOBATh Ha MpUMEpax poJib U MECTO (PU3UKU B (HOPMUPOBAHHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B PA3BUTHUU COBPEMEHHOM TEXHUKU H
TE€XHOJIOTHM, B TPAKTUYECKOM JEATEIBHOCTH JHOIEH;

— JIEMOHCTPHUpOBATh Ha NMPHUMEPAX B3aUMOCBA3b MEXKIY (DU3MKON U IPYyTrUMHU
€CTECTBEHHBIMHU HAyKaMU;

— YCTaHaBIMBATh B3aHMOCBSI3b €CTECTBEHHO-HAy4HBIX SIBJICHUN U IPUMEHSTH
OCHOBHBIE (PU3UUECKUE MOJIETH AJI UX ONHUCAHUS U OOBSICHEHUS;

— HUCHONB30BaTh HMH(OpMaIMIO (PU3MUECKOrO COACpKaHUS TpPH PEIICHUU
y4eOHbIX, MPAKTUUYECKUX, MPOEKTHBIX M HCCIEJA0BATENbCKUX 3a7a4, UHTErpUpys
MH(OPMALUIO U3 Pa3IMYHBIX HCTOYHUKOB U KPUTHYECKH €€ OLICHUBAS;

— pa3nMuaTb M yMETh HCHOJb30BaTh B  y4eOHO-HCCIIEIOBATENbCKON
JESTENbHOCTA METO/Ibl HAYYHOTO MO3HaHUs (HaOJII0JIeHue, ONMCaHnue, N3MEpPEHNE,
HKCIIEPUMEHT, BbIIBU)KEHUE TUIIOTE3bI, MOICTUPOBAHUE U P.) U (POPMBI HAYUHOTO
no3HaHus ((akTbl, 3aKOHBI, TEOPUH), AEMOHCTPUPYS Ha IMpPUMEpPaXx HX pPOjib U
MECTO B HAYYHOM IT03HAHUU;

— TPOBOAMTH IMpPsIMbIE W KOCBEHHBIE HW3MEHEHHUS (U3MUECKUX BEJIMYUH,
BBIOMpAss M3MEpUTENIbHbIE MPUOOPHI C YYETOM HEOOXOAMMOM TOYHOCTH
U3MEPEHUN, IUIAHUPOBATh XOJ W3MEPEHMM, MOJy4YaTb 3HAYECHUE H3MEPIEMOMN
BEJIMUMHBI U OLIEHWBATh OTHOCUTENIbHYIO OIPEUIHOCTh 1O 3aJaHHBIM (popmyiam;

— TMPOBOJUTH  HCCIAEAOBAHHUS  3aBUCHUMOCTEH  MEXIy  (QPU3NYECKUMHU
BEJINYMHAMH: TIPOBOJUTH HM3MEPEHHs U ONPEACNATh Ha OCHOBE HCCIIECIOBAHMS
3HAUEHHE I1apaMEeTPOB, XapaKTEpU3YIOIIUX JaHHYK 33aBUCUMOCTb MEXIY

BCIIMYMHAMM, 1 1CJIaTb BBIBOJ C YUCTOM IIOI'PCHIHOCTHU HSMGpGHHfI;



— HCTOJB30BaTh JUISl ONUCAHUS XapakTepa MPOTEeKaHUs (U3HUYECKUX
nporeccoB (GU3MUECKHE BEIUYUHBI W JIEMOHCTPUPOBATH B3aUMOCBSI3b MEXKIY
HUMU;

— HWCTOJB30BaTh JUISI ONUCAHUS XapakTepa MPOTEeKaHUs (U3HMYECKUX
MPOIIeCcCOB (PM3NICCKHE 3aKOHBI C YIETOM TPaHUIl UX IPUMEHHUMOCTH;

— pemaTh KaveCTBEHHBIC 3amadyd (B TOM UHCIE H MEXKIPEAMETHOTO
XapakTepa): UCIOIb3ysl MOJEIH, (U3MUECKHEe BETUYMHBI U 3aKOHBI, BHICTPAUBATh
JIOTUYECKA BEPHYIO IICTIOUKY OOBSICHCHHS (J0Ka3aTeabCTBA) MPEIIOKCHHOTO B
3a/1aue npouecca (SIBICHUS);

— pemiaTh pacyeTHBIC 3a7a4d C SIBHO 33JaHHONW (PU3WYECKON MOJENbIO: Ha
OCHOBE aHalM3a YCJIOBHS 3aJadd BBIICIATh (PU3UUYECKYIO MOJENb, HAXOIWTh
(bu3nYecKre BETUYNHBI U 3aKOHBI, HEOOXOANMBIC W IOCTATOYHBIC JIJISI €€ PEIICHMS,
MIPOBOJIUTH PACUCTHI M MPOBEPATH MOJYICHHBINA PE3yJIBTAT;

—  YYUTHIBATh TPAHUIIBI MPUMEHCHUS W3YUYCHHBIX (PU3NYECKUX MOJEIECH TpH
pelIeHN (PU3NYECKUX U MEXITPEIMETHBIX 3a/a4;

—  HCIIOJBh30BaTh MHPOPMAIIUIO U MPUMEHATh 3HAHHS O MPUHIIUAIAX PAOOTHI U
OCHOBHBIX  XapaKTePUCTHUKAX W3YYCHHBIX MAIlIWH, MPUOOPOB M JIPYTUX
TEXHUYECKUX YCTPOMCTB JUISE  pelieHus MPAKTUYECKUX, y4ueOHo-
HCCIIeIOBATEIHLCKUX U MTPOCKTHBIX 3a71aY;

— HWCTOJB30BaTh 3HAaHUA O (Qu3nyeckux O0OBEKTaX ¢ Tpoleccax B
MOBCEIHEBHON JKU3HM JJig oOecrieueHus O€30MacHOCTH IMpU OOpaIlleHHH C
npubopaMu W TEXHUYECKUMHU YCTPOMCTBAMHU, JIi COXPAHCHHUS 3I0POBBI U
COOJIIOJIEHUsI HOPM SKOJOTUYECKOrO TMOBEJCHUS B OKpY’Kalollel cpeae, uis

IMPUHATHUA pCIHCHI/Iﬁ B HOBCG}IHCBHOI\/II KHU3HU.

BbINYCKHMK Ha 6330BOM YPOBHE NONYYUT BO3MOXKHOCTb HAYUMTbCA:

— TIOHUMaTh WU OOBICHATH IEJIOCTHOCTh (PU3WYECKON TEOopUu, pa3auvarh

TPaHUIIBI €€ TPUMEHUMOCTH U MECTO B PSIIy APYTHUX (HU3UUECKUX TEOPHil;



— BJIAJIETh IPUEMAMHU IOCTPOECHHUS TEOPETUYECKUX JIOKA3ATENbCTB, a TAKXKE
IPOrHO3UPOBAHUS OCOOCHHOCTEH MpOoTeKaHUs (PU3HUECKUX SIBICHUN U MPOLIECCOB
Ha OCHOBE IMOJIYYEHHBIX TEOPETUYECKHUX BBIBOJOB U JOKA3aTEIbCTB;

—  XapakTepu30BaTh CHUCTEMHYK) CBSI3b MEXKIY OCHOBOIIOJAraroIUMHU
HAayYHbIMU TMOHSATUSMU: NPOCTPAHCTBO, BpeMs, marepus (BEIIECTBO, IIOJIE),
JIBUKEHUE, CUJIA, SHEPTUS;

— BBLIBUraTh TMIOTE3bl HA OCHOBE 3HAHMsI OCHOBOIOJATaloIUX (PU3HUECKUX
3aKOHOMEPHOCTEH 1 3aKOHOB;

—  CaMOCTOSITENIHO IJIAHUPOBAThH U MPOBOJIUTH (PU3NYECKUE IKCTIEPUMEHTHI;

—  XapakTepHu30BaTh IJ00albHbIE TPOOJIEMBI, CTOSILKE MEPE]l YETOBEUECTBOM:
SHEPreTUYECKUE, CHIPHEBBIE, HKOJIOTMUYECKUE, — U POJIb (DU3UKU B PELICHUH ITUX
npoosem;

— pemiaTb  NPAKTUKO-OPUEHTHUPOBAHHBIE  KAYECTBEHHBIE U  PACUETHBIC
¢u3nueckue 3a7ayu c BBIOOPOM (PU3MYECKON MOJENH, HUCIOJIb3YsI HECKOJIBKO
¢u3nyecKux 3aKOHOB WIM (HOPMYJ, CBS3BIBAIOLIUX H3BECTHBIE (PU3UUYECKHE
BEJIMYMHBI, B KOHTEKCTE MEKIIPEAMETHBIX CBA3EH;

— OOBSICHATh NPHUHLUMIBI PabOTBl M XapAaKTEPUCTUKH HW3YUYEHHBIX MAalIuH,
npuOOPOB U TEXHUUECKUX YCTPONCTB;

— OOBSICHATH YCIOBUS NPUMEHEHHS (PU3NYECKHX MOJENEH NpH PEIICHUH
¢busnyeckux 3a7ay, HAXOAWTH AJCKBATHYIO MPEIJIOKEHHON 3a/ade (PU3NYECKYIO
MOJIeJIb, pa3pemniarb Npo0sieMy Kak Ha OCHOBE MMEIONIMXCS 3HAHUW, TaK U IpH

IIOMOIIM METOJ0B OLICHKMH.

2)  Copep:xxkanue yyeOHOro npeamera 136 yacon)
10xnacc-684

®du3uKa B MO3HAHUHU BelIeCTBA, M0JIsl, MIPOCTPAHCTBA U BPEMEHH

®duzrka — dyHIaMEHTaAIbHAS HayKa O Ipupoje. MeTobpl HayqHOTrO
uccienoBanusa Gpu3ndyeckux siBIeHu. Moieaup BaHue sIBJICHUI U MPOIECCOB
npupobl. ['paHuilbl MNPUMEHUMOCTH (pu3nyecKkoro 3akoHa. duznueckue Teopun u

MIPUHITUT cOO BeTCTBUA. Poib 1 MmecTo pusuku B popMUpOBAaHUU COBPEMEHHOU



HAay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOU JEITENbHOCTH Jiroaen. Ousnka u
KyJbTypa

Mexanunka

['panunLIBl MPUMEHNMOCTH KIACCUUYECKOW MEXAaHUKU. BaxkHenmue
KMHEMAaTUUYECKNE XapAKTEPUCTUKN — MEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE.
OCHOBHBIE MOJIEJIH TEJ U ABWKEHUN. OTHOCUTENbHAS CKOPOCTh JBUKEHUS TEI.
PaBHOMEpHOE nIpsIMO- TMHENHOE ABMKEHUE. [IpsIMOIMHEHOE NBUXKEHUE C
MOCTOSIHHBIM ycKopeHueM. CBoOo1HOe majienue Tei. Kunemaruka
MepUOINIECKOro ABMKeHUA. [locTynarenbHOe U BpalaTeibHOE JBU- JKEHUE
tBepaoro tena. [Ipunuun orHocuTenbHOCTH ['anunes. MuepuuaneHas cucrema
orcuera. [lepsriit 3akoH HeroTona. Bropoi 3akon Herotona. TpeTuit 3aKkoH
Hetorona. I'paBuTanimonHas cuiia. 3aKOH BCEMUPHOTO TAroTeHus. Cuia TIKECTH.
Cuna ynpyroctu. 3akoH ['yka. Bec tena. Cuna tpenus. [I[pumeHeHne 3aKOHOB
HeroToHa. 3aK Hbl MEXaHUKH U JIBH>KeHHE HeOecHbIX Ten. [lepBast u BTopas
KOCMHYECKHE cKopocTh. IMIyJibc MaTepranbHOM TOUKU U CUCTEMBI. 3aKOH
coxpaHeHus umiyibsca. Padora cumsl. [lorennmansaas sueprus. Kunernueckas
sHEeprusa. MOMHOCTh. 3aKOH COXPAHEHHSI MEXAaHUUECKOW dHEPTUU. AOCOIIOTHO
HEYNpyToe U abCOIIOTHO YIPYTroe CTOJKHOBEHUS. Y CJIOBUE paBHOBECHS IS
MOCTYIATENBHOIO IBMKECHUS. Y CIIOBUE PABHOBECHS ISl BPALIATEIBLHOTO
nBrokeHus. 11neqo u Mo MeHT cunbl. PaBHOBECHE XKUJIKOCTH U rasza. JlaBieHue.
3aKOH COXpaHEHUS SHEPTUU B TUHAMUKE KUJIKOCTH. JIMHaMuKa CBOOOIHBIX
KoJeOaHuil. AMIUIUTY A, IEpUO, YacToTa Koiedanuii. [IpeBpamnienus 3Hepruu
npu konebanusx. KonebarenbHas cuctema o1 A€MCTBUEM BHEIIHUX CHIL
Brinyxnennsie konebanus. Pezonanc. PactipoctpaneHue BOIH B yIpyrou cpeje.
[leproauyeckrie BOJHBI. DHEPTHUSI BOJIHBI. 3BYKOBbIE€ BOJIHBI. BbICOTa 3BYKa.
Oddext Homnepa

MouiekyisipHas GU3MKa U TEPMOJAMHAMHUKA

Monexynsipao-kunernueckas treopusi (MKT) u ee sxcriepuMeHTaNbHbIE
nokaszarenbcTBa. CTpoenue aromMa. Macca atomoB. Monspras macca. KonnuectBo

BemiecTBa. Moenb uacanbHoro raza. CTaTUCTUYECKOES ONMUCAHNUE UACATBHOTO



ra3a. Pacmipeenenre MOJIEKyJ UEAIBHOTO ra3a Mo CKOPOCTsM. AOGCOIOTHAS
TeMIepaTypa Kak Mepa CpelHEel KHHETUYECKON YHEPTUH TEIIOBOTO IBUKEHUS
yactull BemecTsa. [Ikanel Temneparyp. /laBnenue raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETHYECKOM Teopun. 3akoH JlanbroHa. YpaBHenue Kia- neiipona
—MengeneeBa. M3onporiecchl. ArperaTHble COCTOSIHUS BelecTBa. Moielnb
CTpoeHus KuaKocTeil. BHyTpeHHsst sHeprusi. Paborta u Temonepeaayda Kak
crocoObl U3MEHEHUsI BHYTpeHHEH sHepruu. Pabora raza mpu uzonporeccax.
[TepBbiii 3ak0H TepMoguHaMKUKU. HeoOpaTUMOCTh TEIIOBBIX MPOIIecCOB. BTopoii
3aKOH TepMOAMHAMUKU. [[pUHINIBI 1EHCTBUS TEIJIOBBIX MAIIUH.
DJIEKTPOAUHAMHUKA

Onektpuueckuii 3apsa. KsanroBanue 3apsina. Onexkrpusanus Tell. 3aKOH
COXPaHEHHUS IEKTPUUYECKOr0 3apsa. DieKTpruueckoe nose. 3akod Kynona.
HanpsokeHHOCTB 2JIEKTPOCTaTHYECKOT0 MoJist. JIMHUM HanpsHKEHHOCTH
AJIEKTPOCTATUUECKOTO MOJIsl. DIEKTPUUYECKOE 1o B BeuiecTe. [I[poBoiHUKY,
NOJIYIIPOBOAHUKH U TUDJIEKTPUKHU. [IUAIEKTPUKHU B 3JIEKTPOCTATUYECKOM TOJIE.
[TpoBoiHMKH B 3€KTpOCTaTUUECKOM MoJie. [ToTeHran 3meKTpoCcTaTuueCKOro
nosst. Paznocts moreHnmanos. M3mMepenre pa3HoCTH NOTEHIUANIOB.
DIEKTPOEMKOCTh YEAUHEHHOIO MPOBOJHUKA U KOHJIEHCATOPa. DHEPTrUs JIEKTPO-

CTaTHU4YCCKOI'O I1OJIA.

11 kacc -68u

JJIeKTPOAUHAMUKA

[ToctostHHBIN AnekTprudyeckuii Tok. Cuita Toka. cTounuk Toka. ICTOUHMK TOKa B
aneKkTpuyeckon nenu. dnekrpoaswkymias cuna (3J1C). 3akon Oma st
OJIHOPOJHOTO MPOBOJIHKKA (Y4acTKa LENH). 3aBUCUMOCTh YAEIbHOTO
CONPOTUBJICHUS TIPOBOAHUKOB U MOJYITPOBOJHUKOB OT TEMIIEPATYPHI.
CoennHenns npoBOAHUKOB. 3akoH Oma I 3aMKHYTOM 1enu. M3mepenue cusl
TOKa W HanpsiKeHus. TerioBoe JeHCTBUE JIEKTPUIECKOro TOKa. 3aK0oH JKoyns—
JleH1ia. DNEKTPUUYECKUI TOK B METAJJIaX, paCTBOPAX M paciliaBax 3JIEKTPOJIUTOB,

MOJyIIPOBOJHUKAX, Ta3ax v Bakyyme. [1mazma. CeepxnpoBoauMoOCcTb. MaruutHoe



B3auMozercTBUE. MarHuTHOE I0JIe 3JIEKTPUYE- CKOro ToKa. JIMHUKM MarHUTHOU
UHIYKUMH. [[elicTBUE MarHUTHOIO MOJIsl Ha MPOBOJHUK ¢ ToOKoM. Cuila AMmnepa.
Pamka ¢ TOkOM B OHHOPOTHOM MarHUTHOM I10J€. JIeicTBME MarHUTHOTO TTOJIS Ha
OB KyLIMecs 3apsikeHHble yactullbl. Cuna Jlopenna. [IpoctpancTBeHHbIE
TPACKTOPHUH 3aPSKEHHBIX YaCTHUIl B MArHUTHOM TToJ1e. B3anumopelcTeue
AJIEKTPUYECKUX TOKOB. MarHuTHbI€ CBOMCTBA BemlecTBa. MarHutHeiil noTok. D/C
B IPOBOJAHUKE, IBU>KYILIEMCSI B MATHUTHOM T0JI€. DJIEKTPOMArHUTHAS UHYKIIHSI.
3aKOH JIEKTPOMAarHuTHOM UHAYKIMU. CamouHayKius. MTHIyKTUBHOCTh. DHEPTUs
MAarHUTHOIO MOJIsI TOKA. Vcrionp30BaHKe 3NEKTPOMAarHuTHOM HHAYKIMH. [1e-
pellada 3JIEKTPOIHEPIUU HA PACCTOSIHUE. MarHUTO3JIEKTpUYECKast UHIY KIS
CB0OOIHBIE TAPMOHUYECKUE AIEKTPOMATHUTHBIE KOJIEOAHUs B KOJIEOATEIIbHOM
KOHTYp€E. DJIEKTPOMArHUTHBIE BOJIHBL. PacripocTpaHeHHEe 3JEKTPOMArHUTHBIX
BOJIH. DHEPrus, NePEeHOCUMas 3JIEKTPOMArHUTHBIMU BOJIHAMU. [[aBieHue u
MMITYJIbC JIEKTPOMArHUTHBIX BOJIH. CHEKTpP 3JEKTPOMArHUTHBIX BOJIH. Pagno- u
CBUY-BonHbl B cpecTBax cBsi3u. Paguorenedonnas cBsi3b, paauoBelaHuE.
I'eomeTpuyeckasi onTuka.

[Tpunnun INokirenca. [Ipenomiienus BoaH. [lonHOE BHYTpeHHEE OTpaKEHUE.
Hucnepcust ceeta. atepdepennus BoaH. BzanmHoe ycusieHue u ociabieHue
BOJIH B npocTpaHcTBe. KorepentHole nctouHuku cBera. ludpaknus cera.
Hudpaknus ceera Ha menn. udpaknronnas pemnietka. OCHOBBI CIIEIMATIEHON
TEOPUH OTHOCUTEIBHOCTH HBAPHAHTHOCTh MOYJI CKOPOCTH CBETA B BAKyyME.
[IpyHIMN oTHOCHTENBHOCTH DHHIITENWHA. [locTynaTel cienuanbHON TEOPUU
OTHOCHUTENBHOCTH. OTHOCUTEIBLHOCTh BPEMEHU. PENSATUBUCTCKUI 3aKOH CIOKEHUS
CKOpocCTel. B3auMOCBsI3b Macchl M JHEPTUH. DHEPTHS TTOKOSI.

KBanroBas ¢pusuka.

®wuszrka atoMa u atoMHoro siapa ['umoreza M. [1nanka o kBantax. ®otodddHexT.
®otoH. KopycKyJIsipHO-BOJITHOBOM Ayan3M. BoIHOBEIE CBOKCTBA 4aCTHLL.
Cootrommenue Heonpenaenennocren [ 'eitzendepra. [Inanerapuas moaens atoma.
Teopust atoma Bonopoja. [lornomenue u nznyuenue ceera aromoMm. OObsCHEHHE

JMHENYaToro CIEeKTpa BOJOPOAa Ha OCHOBE KBaHTOBBIX nocTynaroB bopa. Jlazep.



CocTaB 1 CTpOEHHE aTOMHOTIO s1/1pa. DHEPIHsl CBSA3H HYKJIOHOB B SIAPE.
EcrecTBeHHas paqnoakTUBHOCTb. BUABI pauoakTUBHBIX MPEBPAILICHUN aTOMHBIX
Anep. 3aKOH paJuoaKTUBHOTO pacnana. McKyccTBEHHAs! palMOaKTUBHOCTbD.
SnepHble peakuu, peakivu JAeJIeHHUs U cuHTe3a. LlenHas peakuus eneHus ypaHa.
Hcnonb3oBaHue 3HEPTUM AeieHus aaep. AnepHas sHepretuka. TepMosiaepHbIi
cuHre3. SAnepHoe opyxue. buonornueckoe n1elCTBUE paIMOAKTUBHBIX U3JTYUYCHUH.
Knaccuduxanus snemenTapHbix yactull. Jlentonsl u agponsl. KBapku.
Bzaumoperictrue kBapkoB. @yHIaMEHTAIIBHBIE B3AUMOICHCTBUS.

JBosonus BeesieHHOM

CoBpeMeHHbBIE NPEICTABIEHUS O TPOUCXOKIECHUU U 3BOOIMU COJTHLIA U 3BE3].
Knaccudukanus 38e31. 3B€31pl © HICTOYHUKHU X 3Heprun. OOpazoBaHue
ACTPOHOMHUYECKUX CTPYKTYp. DBoorus 3Be37. O0pazoBanne CoTHEUHOM
CUCTEMBI. DBOJIFOLMSA IUIAHET 3€MHOM IPYIIbI. DBOJIOLHUS [NIAHET-TUTAHTOB.
l'anakrtuka. IIpencraBnenne o crtpoenuu u 3Bomounu Beenennon. CtpyKTypa
Bcenennoit. Pacnpenue Beenennoit. 3akon Xa006:1a. DBoonust paHHeH
Bceenennoui. BosMoxHbIe clieHapuu 3BOIIONMHA BCeneHHOM.

JlabopaTopHbie padoThI

[Ipsimble u3MepeHus

1. U3mepenne cril IMHAMOMETPOM B MEXAHUKE.
2. 3mepenune TeMneparypbl KUAKOCTHBIMUA U TU(PPOBBEIMU TEPMOMETPaMHU.
KocBeHHble u3mepenus

1. U3mepenne ko3pduumeHTa TpeHUs! CKOJIbKEHHUS.
2. N3yyenue 3akoHa Oma i OJTHOM LEIH.

3. U3mepenue IMHbI CBETOBOM BOJIHBI C TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Hab6nronenue siBnenuit

1. DHeprus 3apsyKEeHHOT0 KOHJEHCAaTopa
2. HabntoeHue TMHEeNYaToro U CIVIOUIHOrO CIEKTPOB MCITY CKaHUSI.
Hccnenosanus

1. UccnenoBanue CKOJIBKEHUS M1aii0OBI 10 HAKJIOHHOM IJIOCKOCTH.

2. UccnenoBanue TMHAMUKHU JBUKEHUSI OpyCKa 10 HAKJIOHHOM MJIOCKOCTH.



3. HccnenoBanue 3aKk0Ha COXPaHEHUS! SHEPTUU IIPU IEUCTBUU CHIIBI YIIPYTOCTH U

CHJIBI TAXKCCTU.

4. N3y4yenue nponecca yCTaHOBIICHHSI TETUIOBOTO PABHOBECHS MEXKIY TOpsiYer U

XOJIOJHOM BOAOM MPHU TETLNIOOOMEHE.

5. HCCHGI{OB&HHG 3aBHUCUMOCTHU CHUJIbI TOKA 4C€PE3 CIINPaJIb JaMIIbl HAKAJIWBAHUA OT

HaIIpsSKEHUS Ha HEW.

6. I/ICCHGILOBE[HI/IC SBJICHHS SHGKTPOMaFHHTHOI?I HHAYKIHH.

3) TemaTrudeckoe IJIAHUPOBAHHE

C YKa3aHueM Kosin4yectea 4acoB, OTBOAUMbIX HA OCBOeHUe Ka)-K,CI,Oﬁ TEMbI:

Tema

Peanuzanuyu BOCIUTATEILHOTO
NOTEHIIMANa ypoKa
(BUIBI M OPMBI IEITEITHLHOCTH)

KonnuectBo
JacoB

1 | ®usuka U eCTECTBEHHO-
HAYYHBIH METO]T TO3HAHMSI

IIPUPOJIBI

YcTaHoBNEHME A0BepUTE/bHbIX
OTHOLLEHUI MeKay ¢ obyyatowmmumcs,
CrnocobCcTBYOWMX MO3UTUBHOMY
BOCNPUATMIO 0b6yYatoWwmMmmcs
TpeboBaHWUI 1 Npocbb Nnegarornyeckoro
pPaboTHMKa, NPUBNEYEHMIO UX BHUMAHUS
K 0bCcyKaaemon Ha ypoke nHbopmaumu,
AKTMBM3ALMUKN UX NO3HABATENIbHOM
AeATenbHocTU. NIpUMeHeHMe Ha ypoKe
NHTEPaKTUBHbIX GOpM paboTbl €
obyuvatowmmuca. MpusneyeHune
BHMMAHUA 06yYatoWmMXca K LeHHOCTHOMY
aCMeKTy U3y4aeMblX Ha YPOKaXx ABEHUN,
opraHmM3auma ux paboTbl ¢ Noay4yaemomn
Ha YPOKe CoLMaibHO 3HAUNMOl
nHdopmaumnen MHMUMMPOBaHME ee
0ob6CyRaeHMA, BbICKa3blBaHWA
06YyYaloLLMMMNCA CBOEFO MHEHMA MO ee
nosoAy, BbipaboTKM CBOEro K Hel
OTHOLLEHUSA. BKAOYEHWE B YPOK UFPOBbIX
npoueayp, KOTopble MOMOratoT
noagepatb MOTUBALLMIO OBYYatOLWMXCA K
NONYYEHUIO 3HAHWUI, HANAXKMBAHUIO
NO3UTUBHbBIX MEXANYHOCTHbIX
OTHOLLEHMUI B KNacce, MOMOratoT
yCcTaHoBAEHUIO f0bpoKenaTenbHoM
aTmocdepbl BO BPeEMs ypoKa.

2

Kunemartuka MaTCpI/IaHBHOﬁ

MobyxaeHne obyyarowmxcs cobaoaatb




TOYKHU

Ha YPOKe 06LenpuHATbIE HOPMbI
noBeAeHuA, NpPaBmIa 06LLEeHNs co
CTapwumm (negarormnyeckumm
paboTHMKaMM) U CBEPCTHUKAMMU
(obyuatowmmmcsa), NPUHLMMbI y4ebHOM
ANCUMMIMHBI U CAMOOPraHMU3aLnm.
MpvmeHeHMe Ha YPOKe MHTEPAKTUBHbIX
dopm paboTbl c 0byyarowmmmcs.
MpuBaeYeHMe BHUMAHUA obydatowmxca K
LEeHHOCTHOMY acneKTy M3y4yaemblx Ha
YPOKax ABJEHUIN, OPraHU3aums ux
paboTbl C MO/ly4aeMon Ha ypoKe
COLMANBbHO 3HaYMMON nHopMaLmnen
MHUUMKMPOBaAHME ee o0bCyKaeHus,
BbICKa3blBaHWA 0by4alowMMmca CBOEro
MHEHMSA NO ee NoBOoAY, BbIPaboTKM
CBOEro K Hell OTHOLeHUs. BKkatoyeHune B
YPOK MIpoBbIX NpoLeayp, KoTopble
NomoratoT nogaep»KaTb MOTUBALMIO
0byyatoLWmxca K NoNy4YeHUo 3HaHUM,
HaNaXXMBaAHWUIO NO3UTUBHBbIX
MEXK/IMYHOCTHbIX OTHOLLEHUI B K/lacce,
MOMOTatoT YCTAaHOB/IEHUIO
nobpoxxenatenbHo atmocdepbl BO
Bpems ypoKa.

JlnHamyKa MaTepuagbHOU
TOYKH

MpuBnevyeHne BHUMAHUA 0ByYatOLWMXCA K
LEeHHOCTHOMY acneKTy U3y4yaemblx Ha
YPOKax ABJEHUIN, OPraHn3aums nx
paboTbl C Nosly4aeMoii Ha ypoKe
COLMANBbHO 3HaYMMON nHopMaLmnen
MHUUMMPOBAHME ee 0bCyKaeHus,
BbICKa3blBaHWA 0by4alowMMmca CBOEro
MHEHMSA No ee NoBOAY, BbIPaboTKM
CBOErO0 K HeN OTHoLWeHMA. [pumeHeHne
Ha YPOKEe MHTePaKTUBHbIX Gpopm paboTbi C
obyyarowmmucs. BkatoyeHne B ypok
UrpoBbIX NpoLLeayp, KOTOpble MOMOratT
noaaepatb MOTUBALMIO OBYYatOLMXCA K
NONYYEHUIO 3HAHWI, HANAXKMBAHUIO
NO3UTUBHbIX MEXJNYHOCTHbIX
OTHOLLEHMI B KNacce, MOMOratoT
YCTaHOB/IEHUIO A06pPOXKENaTe/IbHOM
aTmocdepbl BO BPeEMS ypoKa.

3aKOHBI COXpaHEHUS

BKtoYeHUe B ypPOK UIPOBbIX Npoueayp,
KOTOpble MOMOratoT nogaepsKaTtb
MOTUBALINIO 0BYYaIOLLMXCA K MONYYEHUIO




3HAHWIA, HaNAXUBAHUIO MO3UTUBHbIX
MEK/NMYHOCTHbIX OTHOLLEHMI B Knacce,
MOMOraloT YCTaHOBAEHMIO
nobpoxkenarenbHom atmocdepbl BO
BPEMA YPOKa.

MpMmeHeHWe Ha YPOKe MHTEePaKTUBHbIX
dopm paboTbl c 0byyarowmmmcs.
BKAtOYEHWE B YPOK UFPOBbIX NpoLeayp,
KOTOpble MOMOratoT NogaepKaTtb
MOTMBALMIO 0OyYatoLNXCA K NOYYEHUIO
3HAHWM, HaNaXNBAHWUIO NO3UTUBHBbIX
MEK/IMYHOCTHbIX OTHOLUEHMWI B KNacce,
MOMOTatoT YCTaHOB/IEHUIO
nobpoxkenarensHon atmocdepbl BO
BpEems ypoKa.

JIlnHamuka
MEPUOJNYECKOTO JIBUKECHUS

Mcnonb3oBaHWe BOCMUTATEbHBIX
BO3MOXHOCTEN coaepKaHmaA y4ebHoro
npeameTa Yepes 4eMOHCTPaLMIO
obyyaroLmMmca NpMmMeposB
OTBETCTBEHHOTO, FPaXKAAaHCKOro
noBeAeHuWA, NPOABNEHUA
yesioBeKoNobma n gobpocepaeyHocTy,
yepes Noabop COOTBETCTBYIOLLMX TEKCTOB
ON19 YTeHWA, 3334 419 pelleHus,
NpPob6aeMHbIX CUTYaUNI gns obCyRaeHuA
B Knacce. MpMMeHeHUe Ha ypoke
MHTePaKTUBHbIX Gopm paboTbl €
obyyarowmmuca. BkatoyeHne B ypok
UrpoBbIX NpoLeayp, KOTopble MOMOratoT
nogaepXatb MOTMBaLMIO OByYatoWmxca K
NONYYEHUIO 3HAHWUI, HANAXKMBAHUIO
MO3UTUBHbBIX MEXJNYHOCTHbIX
OTHOLLEHWUI B KJ1acce, MOMOratoT
yCTaHoBAEHUIO f0bpoKenaTenbHoM
aTMocdepsbl BO Bpems ypokKa.

Craruka

OpraHusauma wedpctea MOTUBMPOBAHHbIX
N 3pyAMpPOBaHHbIX 06ydatowmiica Haa ux
HeycrneBaloLWMMN O4HOKNACCHUKAMM,
AaoLero obyyaowmmea counanbHo
3HAYMMbIN OMbIT COTPYAHMYECTBA U
B3aMMHOM nomoLum. MpumMeHeHne Ha
YPOKE MHTEPaKTUBHbIX popm paboTbl C
obyyatowmmucs. BratoyeHue B ypoK
UrPOBbIX NpoLEeayp, KOTOpble MOMOratoT
noAfepKaTb MOTUBALMIO 0BYYaOLWMNXCA K




NoAYyYEHMIO 3HAHMI, HaNaXKMBaHMUIO
MO3UTUBHbIX MEKINYHOCTHbIX
OTHOLLEHMI B KNacce, NOMOratoT
yCTaHOBNEHMIO A06poXKenaTelbHOM’
atmocdepbl BO Bpems ypoKa.

7 | PenatuBucTCKAss MEXaHUKA 4
8 | MonekymsipHast CTpyKTypa 2
BEII[ECTBA
9 | MonekymnsipHO- 6
KHHETHYECKas TCOpHs
HJIEaILHOTO ras3a
10 | TepmoarHaMHKa 5
11 | MexaHu4ecKue BOJIHBL. 4
AKYyCTHKA
12 | Cutbl 351€KTPOMArHUTHOTO 7
B3aUMOIEICTBUS
HEIOABM)KHBIX 3apsI0B
13 | DHeprus 5
AJIEKTPOMArHUTHOTO
B3aMMOJICUCTBUS
HEIOABHYKHBIX 3apsI0B
HToro: 68
11 xiacc
1 | [TocTOsTHHBIN 9
AIEKTPUUECKHUI TOK
2 | MarHuTHOE 1oJje 6
3 | DmekTpoMarHeTu3M 6
4 | U3nyueHue u npuem 5
AJICKTPOMArHUTHBIX BOJIH
panuo- u CBU-nuanazona
5 | BosiHOBBIE CBOICTBA CBETA 7
6 | KBanToBas Teopus 9
AJIEKTPOMArHUTHOTO
W3JTyYEHUS M BEIESCTBA
7 | du3uka aTOMHOTO sIpa 5
8 | DinemeHTapHBIC YaCTHIIBI 3
9 | DBomrouus Beenennoit 4

Bcero:

68




n/m

Tema ypoka

Koimn-Bo
YacoB

10 kaacce

684

du3nka u eCTeCTBeHHO-HaqubIﬁ METOA NMMO3HAHUSA MPUPOABI

2y

BosnukHoBenue ¢pu3nuku kak Hayku. ba3zosbie ¢puznueckue
BEJIMUYMHBI B MexaHHKe. KpaTHble u JoabHbIe eAUHUIIBL. [[nana3zon

BOCIIPUATHS OPraHOB 4yBCTB. OpraHbl 4yBCTB U NMPOLECC TO3HAHUS.

®duszrka 1 KyJaprypa. OcCOOEHHOCTH HaAyYHOT'O SKCIIEPUMEHTA.
dynpameHTanbHble puznyeckue Teopun. Guznyeckas MOJEb.

[Ipenensl npUMEHUMOCTH (HU3NYECKON TEOPUU. ATOMUCTHYECKAS
runore3a. Mojenu B MUKpoMUpe. DiIeMeHTapHas yactuia. Bubl
B3aUMO/JICCTBUI. XapAKTEPUCTUKHU B3aUMOIEMCTBU. Pannyc
JICUCTBUS B3aMMOJICUCTBUM

Tema npoekta Caenaiite poroanbbom «Mnes atromusma:
IPOIIIJIOE, HACTOSIIEE, Oy YIS

MexaHuka

34y

KunemaTnka MmarepuajJbHON TOYKH

9qy

Onurcanne MEeXaHM4YeCcKoro ABMxKeHus. MarepuaiibHas Touka. Teno
otrcuera. Tpaekropus. Cucrema oTcuera

3aKoH JBWKCHHS TeJla B KOOPJIUHATHON U BEKTOPHOU hopme.
[Iepememienne. Cnoxenue nepemeniennii. [1yrs. Paznuuue nmytu n
IIEPEMEILICHHS.

Cpennsisi myTeBasi CKOpOCTb. MTHOBEHHAsI CKOPOCT.
OTHOCUTENBHAS CKOPOCTb.

PaBHOMepHOE npsimonuHeliHoe nBkenue. ['paduk ckopoctu.
['padurueckuii cnocod HaAXOXKACHUS IEPEMEIEHUS TTPU
PaBHOMEPHOM MNPSIMOJIMHEITHOM JABUKEHHUH. 3aKOH PAaBHOMEPHOTO
MPSIMOJIMHEWHOTO JABMKeHUs. [ paduk paBHOMEPHOTO
NPSIMOJIMHEHHOTO JIBUYKEHUSL.

MrHoBeHHOE yCKOpeHHE. PaBHOYCKOPEHHOE TPSIMOJIMHENHOE
nBIkeHue. ['padudeckuii cnocod HAXO0XKICHUS IEpEMEIICHUS TPU
PaBHOYCKOPEHHOM MPAMOJIMHEWHOM JABUKECHUU. 3aKOH
PaBHOYCKOPEHHOTO NPSIMOJIMHEUHOTO JIBUKEHHSI.

PaBHO3amesieHHOE TIPSIMOJIMHEHHOE ABMKEHHUE. 3aBUCUMOCTh
MPOEKIIMU CKOPOCTH Tejla Ha OCh X OT BPEMEHHU IMPHU
PaBHONEPEMEHHOM JIBI)KCHHH. 3aKOH PAaBHOIEPEMEHHOTO




JIBUKCHUS.

[Tanenue Tesn B OTCYTCTBUE COIIPOTUBIIEHHS BO3yXa. Y CKOPEHUE
cBoOoaHoro naaexus. Ilagenue Ten B Bo3ayxe.

10

[lepuoanyeckoe TBUKEHHUE U €ro BUIBL. JIBHYKEHHE MO OKPYKHOCTH
C TIOCTOSTHHOM 110 MOJIYJII0 CKOPOCThI0. CIOCOOBI Omnpe/iesieHus
MOJIO’KEHHS YACTUIBI B IPOCTPAHCTBE B MPOU3BOJIbHBIN MOMEHT
BpeMeHH. [lepuon u yacrora BpameHus. LleHTpocTpeMUTENBHOE
yckopenue. KoopauHaTHbll crioco0 onmucaHus BpalaTeaIbHOTO
nBIkeHus. ['apMoHndeckue koymebanus. Yacrtora KojaeOaHUH.

11

JI/PNel. UccnenoBaHue CKONbXKEHUS MIANOBI 110 HAKJIIOHHON
IJIOCKOCTH.

Tema npoekra Mcnomns3ys cpeacTBa pa3inyHbIX IpapuuecKux
peaaKTOpOB, U300pa3UTE TPAEKTOPHUIO CBOETO JIBUIKEHUS B TEUCHUE
JTHSI

JAuHamMuka MaTepruaJIbHOA TOYKH

104

12

[Tpuniun naepuuu. OTHOCUTENIBHOCTD JIBUKEHHS U TTOKOS.
Nuepuuanbubie cuctembl otcuera. [IpeodbpazoBanus ["anumes.
3aKoH cn0keHus1 ckopocTei. [IpuHImn oTHOCHTENbHOCTH [ anuiest.

13

[IepBblii 3akoH HproTOHA. DKCIIEpUMEHTAIBHBIE OITBEPKICHHS
3aKOHA MHEPLMH.

14

Cuita — npudrHa U3MEHEHHUS CKOPOCTH TEJI, MEpa B3aUMOJICHCTBUS
tesr. UaepTHOCTh. Macca Teina — KOJIM4eCTBEHHAas Mepa
WHEPTHOCTH. J/I[BH>KEHHE Tenna noJ IEMCTBUEM HECKOJIBKHUX CHIL.
[IpuHnmn cynepno3unuu cuil. Bropoii 3akoH HeroTtoHa.

15

Cutbl AeiicTBUS ¥ IpOTUBOAEHCTBUA. Tpernii 3akoH HproToHa.
IIpumepshl 1eHCTBUS ¥ IPOTHUBOICUCTBUS

16

. 'paBUTalMOHHBIE U 3JIEKTPOMArHUTHBIE CUJIbI. 3aKOH BCEMHPHOTO
tarotenusa. OnsiT KaBenauma. ['paButanrionnas nocrostiHas. Cuna
TSXKECTH. Y CKOpEHUE CBOOOAHOTO MaJICHHUS.

17

Cuia ynpyroctd — cuiia 3JIeKTpPOMarHUTHOW IPUPOJIBL.
Mexanuueckas MoJienb kpuiia. Cuiia peakiiuy onopsl U cuja
HaTsDKeHus. 3akoH I'yka. Bec Tena.

18

Cuna tpenust. Buasl Tpenus. KoapduuueHnt Tpenus.
Hcnonb3oBanue CTaHAAPTHOTO MOAX0/1A JIJISl PELIEHUS KITFOUEBbIX
3a]1a4 TMHAMUKU: BeC Tella B IUPTe (C 00CYKACHUEM NIEPETPY30K U
HEBECOMOCTH ), CKOJIbKEHHUE TeJla M0 TOPU3OHTAIBHON I0-
BEPXHOCTH

19

JI/PNe2 M3mepenue koddUiMenTa TpeHus: CKOIbKEHUS.

20

JI/PNe3ViccnenoBanve qJUHAMUKH JIBUXKEHUS OpycKa 10 Ha-
KJIOHHOM IIJIOCKOCTH.

21

K/pNel. KunemaTtnka u muHaMuKa MaTepruaabHON TOUYKH.




Tema npoekta Kakum 00pa3oM MEHSIOTCS COCTOSIHHUE, ONTYIIEHUS
YEJIOBEKA MPU NEPEXOIE U3 HHEPUUATIBHON CUCTEMBI OTCUETA B
HEeMHepLUHAIbHYI0? Pe3ynbTaT npencTaBbTe B BUE TaOIUIbl « Buab
HEWHEPUHAIBHBIX CUCTEM OTCUETAa — COCTOSIHUE/ONIYILICHUS
YEJIOBEKA»

3aKoHBI COXpaHeHHs

64

22

Nmnynbsce Tena. Ummynbe cunbl. bonee oOmas popmynupoBka
BTOpOro 3akoHa HeroToHa. 3aMKHyTasd cucrema. IMmyJibC CUCTEMBI
Tes1. 3aKOH COXpaHEHUs UMITYJIbca. PeakTHBHOE IBMKCHUE PAKETHI.

23

Pabora cumnbl. YcioBus, mpu KOTOPHIX paboTa MOJI0KUTENIbHA, OTPH-
1aTejgbHa U paBHA HYJI0. PaboTa cvit peakiiuy onopel, TPEHUs 1
TSKECTH, JEUCTBYIOIIMX HA TEJIO, COCKAJIbbIBAIOIIEE C HAKIIOHHON
J10CKOCTH. CpeTHsIsI 1 MTHOBEHHAsI MOIITHOCTH.

24

[Torenunanbnas cuna. IloTeHuumanbHas 3Heprus Tena.
[loTeHuManbHas YHEPTHS TENA B TPABUTALMOHHOM ITOJIE U IIPH
ynpyrom BzaumozeictBun™®. IlpuHuun MUHUMyMa MOTEHIUATbHON
sHepruu. Busibl paBHOBECHS!.

25

Kunernueckas sHeprus tena. TeopeMa 0 KHHETUYECKOW YHEPTUH.
[TonHas MexaHn4decKas SHeprusi CucTeMbl. CBsI3b MEXKY SHEPrUE
u padotoii. KoHcepBaTuBHas cuctema. 3aKOH COXpaHEHUs
MEXaHUYECKOU IHEPIUHU.

26

Bupl cronkHOBeHUH. AOGCONIOTHO HEYNPYTUui yaap. AOGCOIIOTHO
YIPYTHNA yaap

27

JI/PNe4 VccnenoBanne 3aK0Ha COXPAHEHMS JHEPTUM PH IEUCTBUN
CWJIbl YIPYTOCTU U CHJIBI TSIKECTH.

Tewmbl npoexToB 1. Kakum 00pa3oM yMeHbIIAIOT OTAAYY NpU
BbICTpesie u3 opyxus? Kakum o0pa3om 310 oTpaxaercs Ha KOH-
CTPYKLIMU HOBBIX 00pa3lioB Opy>kus (IPOBEIUTE aHAIU3)?

2. OueHUTEe MEXaHUYECKYIO SHEPTHIO YEJI0BEKA

)_Il’IHaMI/IKa NEPUOAUYECCKOro IBHKCHUA

Tu

28

dopma TpaeKTOpUHU TeN, IBIKYIIMXCA ¢ MaJlol ckopocThio. [lepBas
U BTOpasi KOCMHUYECKHE CKOPOCTH.

29

CBoOo1HBIE KOJIEOaHUS PY>KHHHOTO MAsITHUKA. XapaKTEPUCTUKU
CBOOOJIHBIX KOJICOAHMI: IEPHUOJ, AMILUIUTY/A.

30

['pacdux cBOOOJHBIX TAPMOHUYECKUX KOJIECOAHUN.

31

OHeprusi cBOOOAHBIX KojeOaHui. 3aTyxarolue Kojaebanus u ux
rpadux

32

BoinyxieHHbIe KoseOanua™. Pesonanc™.

33

Pemenue 3aJla4 Ha 3aKOHbI COXpPaHCHUA

34

JI/PNe 2. 3akoHBI COXpaHECHHUS




CraTtuka

1u

35

Bo3MoKHBIC TUIIBI IBHKEHUS TBEPIOTO Tejia. AOCOIIOTHO TBEPIOE
teno. [locTymarenbHoOe 1 BpalmaTeIbHOE IBHXKEHUS a0COTIOTHO
TBEPJAOTO Teja. Y CJIIOBUE CTATUYECKOTO PABHOBECHS JIJIs
MOCTYNaTEIbHOTO ABMKEHUS. [[puMephl cTaTH4eCKOro paBHOBECHUS
MowmenT cuiibl. [litedo cuitbl. Y cll0BUE CTaTHYECKOTO PABHOBECHS
BpAIATEIHLHOIO IBHKCHHUSL.

PeagsTuBUCTCKAA MEXaHHUKA

4q

36

OmneiT Matikenscona—Mopau. CyniHOCTb CIIEIHAIIBHON TEOPUHN
OTHOCUTENBHOCTH DWHIITEMHA. [locTynaTel Teopun
OTHOCHUTEIBHOCTH.

37

Kputnueckuii paanyc yepHoit abipbl — paauyc [IBapummibaa.
["opuzoHT coObITHii. Bpems B pa3Hbix cucremax orcueta®. [lopsmok
CJIEIOBAHUS COOBITHIT™.

38

OHOBPEMEHHOCTh COOBITUI™. PEIITUBUCTCKUI 3aKOH CIIOKCHHS
ckopocter®. CKopoCTh paclpOCTPAHEHUS CBETOBOTO CHTHAJIA

39

DHeprus nokosi. B3anmMocBs3b MacChl U SHEPTUU

MOJIEKYJISAPHASA ®U3UKA

17 4

MoJsiekyasipHasi CTPYKTYpPa BellecTBa

2y

40

Crpoenue aroma. 3apsiioBoe U MaccoBoe uncia. M3oronsl. Jledekrt
Macchl. ATOMHas eAMHUIA Macchl. OTHOCHUTEINIbHASI aTOMHAs Macca.
KonunuectBo BemecTBa. Monsipaast Macca. [loctosinaast ABorajipo.

41

Bupl arperatHeIX COCTOSIHUAN. Y IOPSAOYEHHAS] MOJIEKYJIIpHAs
CTPYKTypa — TBepaoe Teno. HeynopsigoueHHbIE MOJIEKYISIPHBIE
CTPYKTYPBI — XXHUJKOCTb, T'a3, IUIa3Ma.

Tema npoekra Kak B3BecUTh MOJIEKyTy?

MOJIeKyJISIpHO-KI/IHeTH‘leCKaH TEOpUs UACAIBHOI0 ra3a

6u

42

Wneanpubiii ra3. Cratuctnueckuii Metos. CTaTHCTHYCCKUHN
uHTepBal. CpenHee 3HaUYeHUE PU3NUECKON BETUUUHBI.
Pacnpenenenne yactun no ckopoctam™®. Onsit LlTepra™.
Pacnpenenenne MOIEKyJI O CKOPOCTIM ™.

43

Temneparypa uIealbHOIO ra3a — Mepa CpeIHEN KUHe- TUYECKON
sHEepruu Moisekys. TepMmoauHamuyeckas (aOCOMIOTHAS ) IKaa
Temreparyp. AGCOMOTHBIN HyIb TemmnepaTypsl. LLkans
temneparyp. CBa3b Mex1y TeMIepaTypPHBIMH LIKAJIAMHU.

44

CKOpOCTh TEIUIOBOTO JBMKEHUS MOJIEKYJl. [[aBieHue
atMocepHoro Bo3ayxa. /laBieHue ujaeabHOrO rasa.

45

OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKOU T€OpUU. 3aKOH
JansroHa. KoHLIeHTpalus MOJIEKYI UACJIbHOTO Ta3a Mpu
HOPMaJIbHBIX yCI0BUAX (mocTostHHas Jlommuara).




46

YpaBHEHHUE COCTOSHUS UICAIBHOTO ra3a. M3otepMmuueckuit
nporiecc. 3akoH boii- 11—MapuoTTa.

47

N306apuslii ipouecc. 3akoH I'eli-Jlroccaka. M30xopHbIi mpouecc.
3akoH [Hlapms. I'paduk kaxxmporo nzomnporiecca

Tepmoaunamuka

Svy

48

[Ipenmer n3ydeHuss TEpMOAMHAMUKHU. MOJIEKYISIPHO-KUHETHYECKAs
TPAKTOBKA IMOHATHUS BHYTPEHHEW dHEPruu Tena. BHyTpeHHsIs
AHEprus uaeanbHoro raza. CrocoObl U3MEHEHUS! BHYTPEHHEH
SHEpruM cucreMel. Pabora ra3a npu pacuiMpeHuu U CKaTHH.

49

PaboTa rasza npu n30xopHOM, H300apHOM U U30TEPMHUUECKOM
nporeccax. ['eomeTpuueckuii cMbich paboThl (Ha p—V-11a-
rpamme). [lepBblii 3aKkoH TepMoanHAMUKU. [IpuMeHeHune nepBoro
3aKOHA TEPMOJAMHAMHUKH ISl U30MPOIIECCOB.

50

[IpuHIMIT 1eCTBHS TEIUIOBOrO ABUrares. OCHOBHBIE 3JIEMEHTHI
TEIJIOBOTO JIBUrareis. 3aMKHyThIi npouecce (uuki). KIT/]
TEIUIOBOIoO JaBUrareisa. Bo3aelicTBUe TEIUIOBBIX JABUTATEJICH Ha

OKPY>KaIOIIYIO Cpefy.

51

OO6paTtumbIii 1 HEOOPAaTUMBIN Tpoliecchl. BTopoit 3akoH
TEPMOJAMHAMHUKHU U €r0 CTATUCTUYECKOE UCTOJKOBAHUE.

52

JI/PNe 5. N3yuenue mpoliecca yCTaHOBJICHHSI TETLIOBOTO
pPaBHOBECHS MEXK]Ty TOpsiued M XOJI0THON BOJOW MIPH TEILIOOOMEHE

MexaHn4yeckue BOJHbI. AKYCTHKA

4q

53

Cnoco0Osbl nepenauyu SHEPTruy U UMITYJIbCA U3 OJTHOU TOUKH
POCTPAHCTBA B APYTryr0. Mexanndeckas BojHa. CKOPOCTh BOJIHBI.
[TpomonbpHBIE MEXaHUYECKUE BOHBI. [lomepeunbie MeXaHUYECKHe
BOJIHBI.

54

["apmonunyeckas BoiHa. J{nuHa Bonnbl. [lonspuzauus™. Ilnockocts
nosigpuzanun®. JInneitHo-nonsipu30BaHHAs MEXaHUYeCcKasi BOJIHA™.
Bo3HUMKHOBEHNE U BOCIPUITUE 3BYKOBBIX BOJIH. Y CJIIOBHE
pacnpocTpaHeHuUs 3BYKOBBIX BOJIH. 3aBUCHMOCTB BBICOTHI 3ByKa OT
yacToThl Kosiebanuil. UdpasByk. YnbrpazByk. CKOpoCTh 3ByKa.

55

3aBUCUMOCTH BBICOTHI 3ByKa OT CKOPOCTH JABUKEHUS UCTOUHUKA U
npuemHuka. Dpdekt Jomnepa. «Kpacnoe cmemieHue
CIIEKTPAJIbHBIX JIMHUM.

56

K/PNe 3. MonekynsipHas pu3uka

IJIEKTPOCTATUKA

12y

CuJibl 3J1eKTPOMATHUTHOTO B3aHMO/IEHCTBHS HEMOABHKHbBIX
3apsiioB

Tu

57

DNEeKTpOIMHAMHKA U 3JIEKTPOCTATUKA. DIEKTPUUYECKUN 3aps. JlBa
BH/JIA DJIEKTPUYECKUX 3apAnoB. [IpyuHIMN KBaHTOBaHUA 3apsaaa.
KBapku. Onexrpuzauusa. OObsiCHEHUE SBJICHUSA IEKTPU3aLUU
TPEHUEM.




58

DNEeKTpUUECKU U30JIMPOBAHHAS CUCTEMA TeJl. 3aKOH COXPAHEHUs
IEKTPUYECKOTO 3apsiaa.

59

N3Mepenue cuiibl B3aMMOAEHCTBUA 3aPsAI0B C TOMOIIBIO
KpyTUJIBHBIX BecOB. 3akOH Kynona. CpaBHeHune
AIEKTPOCTATUYECKUX U TPABUTAMOHHBIX CWIl. McTOUHUK
AJEKTPOMArHUTHOTO MOJISL.

60

CunoBasi XapaKTepUCTHUKA DJIEKTPOCTATUIECKOTO OIS —
HaAMPsHKEHHOCTh. [[puHIUN Cyneprno3uiinm dJIeKTPUIECKUX MOJIEH.
['paduueckoe n3o0pakeHue dAEKTPUIECKOro mosis. JInauu
HAMPsHKEHHOCTU U WX HampaBiieHne. CTEeTeHb CTYIICHHs JIMHUN
HaMPsHKeHHOCTH. JIMHUY HANPSDKEHHOCTH TIOJISI CUCTEMBI 3apsiIOB.
CB0oOOHBIE U CBA3aHHBIE 3apsiibl

61

[IpoBOIHUKH, TUIIEKTPUKHU, TIOTYITPOBOIHUKH. Buibl
JIIMAJICKTPUKOB: MOJIAPHBIE U HenoJsApHbIe. [IpocTpancTBeHHOE
nepepacupeiesieHUe 3apsi0B B IUAIICKTPUKE MO AEHCTBUEM
ANEKTPOCTAaTUYECKOTO 1oJid. [lossipuzaius 1usieKTpuka.
OTHOCHUTENbHAS JUAJICKTPUUYSCKasl IPOHUIIAEMOCTh CPEJIbl

62

Pacnpenenenue 3aps10B B METAIULIMYECKOM IIPOBOJIHHKE.
DnekTpocTaTuuecKkas HHAYKIUS. DJIEKTPOCTaTHUECKas 3alIUTa.

63

K/PNe 4. Cunbl 57€KTPOMarHUTHOTO B3aUMOICHCTBUS HETO -
BIDKHBIX 3apsJIOB

Tema npoekra [IpoBeauTe KiaccupUKaIMO pa3IMdHbIX JTOMAITHUX
IPEIMETOB 10 NPU3HAKY «IUAJIEKTPUK/TIPOBOAHUK» (pE3yIbTaT
IPEICTaBbTE B BUJE TAOIUIIBI

JHEPrus IeKTPOMATHUTHOTO B3aNMOIeHCTBUS HEMOABHKHBIX
3apsiioB

Sy

64

[ToTeHManbpHAas S3HEPrUs B3aUMOICHCTBHS TOYEUHBIX 3apSI0B.
[ToTeH1Man 31€KTPOCTaTUYECKOIO MOJIsl. DHEPreTnyecKas
XapaKTEPHUCTHKA NOJI — MOTEHUMAN. DKBUIIOTEHIUAIbHAS
NOBEPXHOCTh. PaboTa, coBepiaemasi CHIIaMU 3JIEKTPOCTaTUIECKOTO
IIOJIs1 IIPY EpeMenIeHnn 3apsiaa. Pasnocts norennumanos. @opmyia,
CBA3BIBAIOLIAS] HAIPSDKEHUE M HAPSYKEHHOCTD.

65

DneKkTpuyecKas eMKOCTb. DJIEKTPOEMKOCTh cpephl U ee
xapakrepucTuka. Cioco0 yBeINYEHUsI dJIEKTPOEMKOCTH
npoBoaHuKa. KoHgeHcarop. DneKTpoeMKOCTh MIOCKOTO
KoHieHcaTopa. IloBepXHOCTHAsI INIOTHOCTb 3apsiia.

66

HOTGHI_[I/IaJ'IbHaH QHCPI'UA KOHACHCATOpPA. HOTCHHI/IaﬂBHaﬂ OHCPIUA
QICKTPOCTATHUYCCKOI'O ITOJIA INIOCKOI'O KOHACHCATOPA. OObemHas
IJIOTHOCTB DOHCPI'MH 3JICKTPOCTATHYCCKOI'O IT10JIA

67

JI/PNe 6. DHeprus 3apsK€HHOT0 KOHAEHCcaTopa.

68

K/PNe5. DHeprust 31€KTpOMarHiTHOT'O B3aMMOJICHCTBHUS HE-
TTOJIBMKHBIX 3apsiIOB

BCET'O3ATO0J

684




11 kiaace

68u

JIEKTPOANHAMMUKA

21y

ITocTOSIHHBIN JIEKTPUYECKUI TOK

9y

DIJIEKTPUUECKUM TOK. Y CIIOBUSI BOBHUKHOBEHUSI JIEKTPUUECKOTO
Toka. Cuna Toka. CBsi3b CHJIBI TOKA C HAIIPABJIECHHONW CKOPOCTHIO.
[ToCTOSIHHBIN JIEKTPUYECKUN TOK. Y CJIOBUE CYILIECTBOBAHUS
MOCTOSAHHOTO TOKa B MPOBOJAHUKE. VICTOYHUK TOKA.
["anbBaHnueckuil snemeHT. CTOpOHHUE CUJIBL. J[BUKEHUE
3apsYKEHHBIX YacTHUIl B UICTOYHUKE Toka. D/]C MCTOUHMKA TOKA.

Hanpsxenue. OqHOPOIHBIN IPOBOAHUK. 3aBUCUMOCTB CHJIBI TOKA B
IIPOBOJHUKE OT IPHWJIOKEHHOTO K HEMY HAIIPSKEHUS.
ComnpoTtuBiaeHne TpoBogHUKA. 3akoH OMa 1J1s1 OTHOPOIHOTO
IPOBOJHUKA. BonpT-amnepHas XapakTepucTUKa POBOIHUKA.
3aBUCUMOCTb CONPOTHUBIIEHUS OT FTEOMETPUUYECKUX PA3MEPOB U
Marepurala IpOBOJAHUKA. Y IEIbHOE CONPOTUBIEHUE. Pe3ucTtop.

[TpoBogHMKH. 3aBUCHUMOCTD yAEIBHOIO CONPOTUBIECHUS
IPOBOJHUKOB OT TeMneparypsl. CBEpXIPOBOIUMOCTb.
[TonynpoBOIHUKHN. 3aBUCHUMOCTbD YEIBHOIO CONPOTUBIICHHUS
IOJIYIIPOBOJHUKA OT TEMIEPATYPHI.

CoeanHeHnss TpOBOAHUKOB. O011I€€ CONTPOTUBIICHHUE MTPU
MOCJIeI0BAaTEIbHOM COEIMHEHNU MPOBOJHUKOB. [lapamiensHoe
COEIMHEHNE MPOBOJHUKOB. [ UIpoAtHAMUYECKasi aHAJIOTHsI
MOCJIEI0BATEILHOTO U MapajlieIbHOTOOCAMHEHUN MTPOBOJHUKOB.
CwMmenianHoe coeMHeHUE. 3aMKHYTas 1elb ¢ UICTOYHUKOM TOKa.
3akoH OMa miig 3aMKkHYTOM 11enu. Cuiia TOKa KOpOTKOTO
3ambIkanus. [{udpoBbie 1 aHATOTOBBIC IIEKTPUUECKHE TPUOOPHI.
Amnepmetp. BonsT™merp. Birouenue ammnepmerpa U BOJIbTMETpa B
1(S11 9

PabGoTa QJICKTPUICCKOI'O TOKaA. MexaHu3zm HarpcBaHUA

KpPICTaJIJIH‘IeCKOP'I PCUICTKH IIPH IMIPOTCKAHNUU JICKTPHUICCKOI'O TOKA.

3akoH [Ixoyns—IJIlenna. MOIHOCTB 3JIEKTPUYECKOTO TOKA.

DNEKTPOIUTHI. IACKTPOIUTHUECKAS TUCCOIUAIUS. DIEKTPOIIU3.
3akon dapanes. [IpumeHeHne 37€KTPOIN3a B TEXHUKE.

JI/PNel UccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA YEPE3 CIIUPAJIb
JaMIbl HAaKaJIMBaHUs OT HANPSKEHUS Ha Hel

JI/pNe2 Nzyuenue 3akona Oma 115l MOJTHOM LIETIH.

K/PNel. IToCTOSHHBIN 3IEKTPUUECKHI TOK.




Tema nipoekra [1o macropTam OBITOBBIX MPUOOPOB, UMEIOTIIUXCS Y
Bac B JIOME, BBIACHUTE MOTPEOIIEMYIO MIMH MOIIIHOCTH (Pe3yJIbTaThl
npencTaBbTe B BUAE Ta0auibl). OLEeHUTE BKIIAJ ATUX IPUOOPOB B
000rpeB BO3/yXa B BaIlleM JOME

MarbauTHoe 1oJie

6u

10

[TocTossHHBIE MarHUTHL. MarauTtHoe nosie. CUIIOBBIE JIMHUH
MarHuTHoro nojist. OnelT Dpcrena. BeKTop MarHUTHON MHIAYKIUU.
[TpaBuna OypaBurKa U paBod PyKH It psiMoro Toka. [Ipuniun
cynepno3unu. [IpaBuno OypaBunka A BUTKA C TOKOM
(KOHTYpHOT0 TOKa). JIMHUM MarHUTHOM MHAYKUMU. MarHuTHoe
I10JIE — BUXPEBOE TI0JIE.

11

['mnore3a Amnepa. 3eMHOUM MarHeTu3M. 3aKoH Amrepa. [IpaBuiio
JeBOM pyku. MOJIy1b BEKTOpAa MarHUTHOW MHAYKIMU. Enuanna
MAarHUTHOM WHIYKIIHH.

12

OnnoponHOoe MarHuTHOE 11os1e. Chiibl, IEUCTBYIOINE HA PAMKY C
TOKOM B OJIHOPOJTHOM MarHMTHOM 1osie. COOCTBEHHAsI HHIYKIIMSL.
[IpuHIMTIHATBEHOE YCTPOMUCTBO JEKTPOU3ZMEPUTEIBLHOTO PUOOpa U
AIEKTPOABUTATENS.

13

Cuna Jlopenua. Hanpasnenue cunbl Jlopenua. [IpaBuio nesou
pyku. [lockue TpaeKkTopuu ABMKEHUS 3apPSHXKEHHBIX YacTHIL B
OJIHOPOJHOM MAarHUTHOM TToJie. JIBrmKeHne 3apspKeHHBIX YaCcTUIl B
OJIHOPOJHOM MarHuTHOM mosie®. OCOOCHHOCTH JIBMYKEHUS
3apsHKEHHBIX YaCTUIl B HEOJHOPOIHOM MAarHUTHOM IOJIe™.

14

OmnbIT AMIiepa ¢ napauienbHbIMU TPOBOAHUKAaMU. [ToTOK
MarHuTHOM UHIyKUKU. PaboTa cuiibl AMniepa npu nepeMeiieHuu
IIPOBOJHUKA C TOKOM B MarHUTHOM I1osie. THAYKTUBHOCTH KOHTYpa
C TOKOM

15

SHGPFI/IH MAardvuTHOI'O I10JIA. FGOMCTpI/I‘IGCKaﬁ HHTCpIpCTalusg
9HCPTUU MATHUTHOT'O ITIOJISI KOHTYpPa € TOKOM.

Tema npoekta Coznaiite poToanbooM «CreKTpbl MarHUTHBIX
TIOJIC»

DJIeKTPOMATHETH3M

64

16

Paznenenue pa3HOMMEHHBIX 3apsA0B B IPOBOJHUKE, IBUKYILIEMCS B
MarHuTHOM nojue. 3/JC uaayKunun. DIeKTpOMarauTHasE HHIYKIUS.
3aKOH 3JIEKTPOMAarHUTHOM UHAYKUIMH. [TpaBuno Jlenma. OnbITel
@apazes ¢ KaTylIKaMu U C TOCTOSIHHBIM MarHUTOM.

17

Camonnnykuus. 9J1C camonHaykiuu. TokM 3aMbIKaHUS U
pasmbikanus. Tpanchopmatop. Koaddunment tpanchopmanuu.




[ToBBIIAOMMKM ¥ TOHMKAIOMIUNA TpaHC(HOPMATOPHI.

18

DNeKTpOMarHuTHasi MHAYKIMS B coBpeMeHHoM TexHuke. D/C B
paMKe, Bpalarouiencs B OJHOPOJIHOM MarHUTHOM moje. ['eneparop
MEPEMEHHOI0 TOKa.

19

[ToTepu 3JIEKTPOIHEPTUHU B JIMHUSX dJIeKTponepenadn. Cxema
nepeaavy JICKTPOIHEPTUH IMMOTPEOUTETIO. 3apsaaKa KOHASCHCATOpA.
Tok cmemenuss. MarHuTO3JIEKTPUYECKAS] MHTY KLU

20

EmkoctHoe conpotuBienne. KonebaTenbHbIN KOHTYP.
DHeprooOMeH MEeXy JIEKTPUUECKUM U MAaTHUTHBIM TIOJISIMHU.
[Teprosr cOOCTBEHHBIX TAPMOHUYECKUX KOJICOAHUN

21

JI/PNe 3. M3yueHue sBICHUS 3JIEKTPOMAarHUTHON MHAYKIIUU

IJIEKTPOMAT'HUTHOE U3JIYYEHUE

21y

N3nyuyeHue u nmpueM 3JIeKTPOMATHUTHBIX BOJIH paauo- u CBY-
AHANA30Ha

Svy

22

OmneiT 'epua. DnexkTpomarauTHas BojiHa. M3nyuenune
AJIIEKTPOMArHUTHBIX BOJIH. [IIOTHOCTH SHEPIUM 3JIEK TPOMArHUT-
HOTO0 10JIs1. berymas rapMoHH4YecKast 3JIEKTPOMarHiuTHAs BOJIHA.
JUiHA BOJIHBL. YpaBHEHHUs U1 HAIPSDKEHHOCTH AJIEKTPUYECKOTO
HOJISL M MHTyKIUSI MarHUTHOTO T10JIs1 OeryIiei rapMOHNYeCKON
BOJIHBI.

23

[Tonsipuzanuus BonHbL. [1OCKOCTH NOIApU3aLUN STEKTPOMATHUTHON
BOJIHBL. @pOHT BOJIHBL JIyd. IHTeHCMBHOCTH BOJIHBL. [IoTOK
DHEPIrUHU U IUIOTHOCTH MMOTOKA YHEPIUHU AJIEKTPOMArHUTHOU BOJIHBI.
3aBUCHUMOCTh MHTEHCUBHOCTH AJIEKTPOMArHUTHOM BOJIHBI OT pac-
CTOSIHUS 10 UCTOYHHKA U3JTyYEHHUS U €r0 YaCTOTHI.

24

JlaBieHue 3JIEKTPOMarHUTHOW BOJIHBL. CBSI3b 1aBJICHUS
JIEKTPOMAarHUTHOM BOJIHBI C €€ MHTEHCUBHOCTHIO. MIMmyiibe
JIEKTPOMAarHUTHOM BOJIHBI. CBSA3b UMITYJIbCA 3JIEKTPOMArHUTHOM
BOJIHBI C IEPEHOCUMOM €10 3Heprueit. Jlnamna3zon yactor. ['paHuiisl
JMANa30HOB JJIMH BOJH (YaCTOT) CIIEKTPa 3IEKTPOMATHUTHBIX BOJIH
Y OCHOBHBIE€ UCTOUYHUKH U3TYyUYEHHUSI B COOTBETCTBYIOLINX
Jara3oHax.

25

[TpuHIMIBEl paguocBs3u. Buabel paanocsssu: paguoTenerpadHas,
panuotenedoHHAsI U paMOBEIIAHNE, TEIIEBUICHUE, PAJHOJIOKALIUS.

26

Pamnonepenaya. Moaynsauus curnana. Paguonpuem. Jlemonynsanus
CUTHAaJA.




Tema npoekra Coznaiite ¢potoanmbdoM «JIoKaTOpel B MpUPOACH

BoaHnoBbIe ¢cBOMiCTBA CBeTa

Tu

27

Bonna Ha MOBEpXHOCTH BOJIBI OT TOUEYHOTO UCTOYHUKA. DPOHT
BoJiHbL. [IpuHnun ['roirenca. Hampasienue pacnpocTpaHeHus
¢dbpoHTa BOIHBL. 3aK0H OoTpakeHus BOJH. [IpuHiun oOpaTumocTu
nyueit. 3epkanibHOe U (G Gy3HOE OTpaKEHUE.

28

3aKoH MpeaoMIIeHUS BOJH. AOCOIFOTHBIN TTOKa3aTe b MIPEIOMIICHHS
cpenpl. 3akoH npesnomiieHus. [loiHOe BHYTpeHHEE OTpaKeHHUE.
BonokonHas onrtuka.

29

Hucnepcus ceera. Bocripusitue u BOCIIPOU3BEICHUE LIBETA.
Cno>xeHue BOJH OT HE3aBUCUMBIX TOUEUHBIX UICTOUHHUKOB.

30

NuTepdepenmus. KorepentHsie BoHbI. Bpems u mymHa
KOT€PEHTHOCTH. Y CIIOBUS MUHUMYMOB U MaKCUMYMOB TpU
uHTEpPEpEeHIINH BOJIH. ['eomeTpudeckast pa3HOCTh X0Aa BOJIH. OTbIT
FOnra. Crioco0Ob! OTy4eHHs] KOTE€PEHTHBIX HCTOYHHUKOB.
HuTtepdepenius cBeta B TOHKUX TUIeHKaX. [I[pocBeTieHne onTruk.

31

Hapymenue BonHoBoro pponTta B cpene. Hudpaxius. [TpuHimn
['olirenca—®Ppenens. Audpakuus ceeta Ha menu. 3oHa Openerns.
YcaoBus U pakimOHHBIX MUHUMYMOB M MAaKCHUMYMOB.
JudpakiroHHas pemeTKa.

32

JI/PNe4. M3mepenue JUIMHBI CBETOBOM BOJHBI C OMOIIBIO
TG PAKIIMOHHON PEIIETKH.

33

KonTtponwsnas padoralNe 2. BomHOBBIE CBOWCTBA CBETA.

Tema npoekta Co3gaiite dporoansooM «IudpakimoHHsie u
UHTEP(PEPEHIIMOHHBIE KaPTUHBD)

KBanToBasi Teopusi 3J1IeKTPOMATHUTHOIO U3JIy4YeHUS U
BelllecTBa

9y

34

KBanToBas runore3a [Inanka. @oToH. OCHOBHBIE (HU3HUCCKHEC
xapakrepuctuku Gorora. Poroaddext. OnbiTel CTONETOBA.
3akonbl porodrddekra. PaboTa BeIxoAA.

35

VYpaBHenue DitHireriHa st pororddexra. 3aBUCUMOCTD
KWHETUYECKON SHEPTUH (POTOIIEKTPOHOB OT YACTOTHI CBETA.

36

KopryckynsipHble U BOJTHOBBIE CBOMCTBA (POTOHOB.
KopnyckynsapHo-BoiHOBOM ayanu3m. Judpakius oTaeIbHBIX
dbotoHoB. ['unoresa ae bpoitns. Jlnuna Bosnsl ae bpoitns.

37

CooTHolleHne HeonpeaeneHHocten I 'eiizendoepra. OnbIT




Peszepdopna. [Inanerapuas moxens atroma. Pazmep atomHorO sizpa.

38

[epssiit moctynar bopa. [IpaBuino kBanToBanus opout bopa.
DHepreTudeckuii ypoBeHb. CBOOOIHBIE U CBA3AHHBIC COCTOSIHUS
AJIEKTPOHA. DHEPTUs HOHU3ALIUH.

39

Bropoii noctynar bopa. Cepun uznydeHust aroma Bojopoja. Buasl
u3nydyeHui. Jlunenuateiii criekTp. CeKTpalibHbIM aHAIN3 U €r0
npuMeHeHue. [lornonenne n n3nydeHue cBeTa aToMaMu

40

CrnoHTaHHOE ¥ MHAYLIMPOBAHHOE H3aydeHue. [[puHiun neicrus
na3zepa. IHBepCHAst HaCEIIEHHOCTh SHEPTETUYECKUX YPOBHEH.
[IpumeHenue nazepos.

41

JI/PNeS. HaGmtonenue TMHEYaToro U CIUIONTHOTO CIIEKTPOB
VICITy CKaHMUSI.

42

KonTponwshas padora Ne3. KBanToBasi Teopus 371€KTPOMArHUTHOTO
V3JIy4YCHUS U BELIECTBA

®U3UKA BBICOKHUX DHEPT UM

8y

DuU3MKa AaTOMHOI0 SApPa

Svy

43

IIpoToH 1 HEUTPOH. IIpOTOHHO-HEUTPOHHASL MOJEIIb Spa.
N3oTtonbl. CriibHOE B3aUMOAECHCTBUE HYKIOHOB. COCTaB U pa3Mep
anpa. Y AenbHas SHEPrus CBsI3U. 3aBUCUMOCTD yAEIbHON SHEPTUU
CBSI3U OT MacCOBOT'O YHUCJIA.

44

Cunrtes u genenue saep. PannoaktuBHOCTh. Bubl
panuoakTUBHOCTU. PannoakTuBHbIN pacrnan. Anbda-pacman. bera-
pacnan. ['amma-u3nydeHue.

45

[Iepnon nomypacnaga. 3aKOH paaAMOAKTUBHOTO pacnajia.
AKTHUBHOCTH paJIMOAKTUBHOIO BellecTBa. Jlenenue saep ypasa.
[ennas peakuus aeneHusi. CKOpOCTh LEMHON pEaKIINH.
Kpurnueckas macca.

46

Anepnsiit peaktop. AtoMHas anekTpocTaniusa (ADC). AnepHas
6e3omacHocth ADC. TepmosinepHble peakiuu. Y npaBiisieMblid
TEPMOSIIEPHBIN cUHTE3. SnepHoe opyxue®. ATOMHas U BOJOPOIHAS
O6oMOBI*. Bo3neiicTBrE pauoaKTUBHOTO M3JTyUYEHHUs Ha BEIIECTBO.
J103a TOTJIOIIEHHOTO U3TyUYEeHUS U €€ SUHUTIA

47

KoaduimenT oTHOCUTENBHON OMOTOTUYECKON aKTUBHOCTH
(k02> dunMeHT KkauecTna). DKBUBAJIICHTHAS /1032 MOTJIONIEHHOTO
usnydenus. EcrecTBeHHbBIN painaliMoHHbIN (OH

3J’IeMeHTapHI>Ie YacTHuIbI

3y




48

OnemeHnTapHas yactula. PyHaaMeHTAIbHbIE YaCTHIIBI. DEPMHOHBI
u 0030Hb1. [Ipuauun I[Taynu. Aatnaactunsl. [Iponeccer
B3auMoIipeBpailenus yactull. Jlentousr™. Cnaboe B3auMojeiicTBHE
JENTOHOB™.

49

Knaccudukarus anponos®. Me3zons! u 6apuonsr®. [loarpynms
OapUOHOB: HYKJIOHBI U TUTIEPOHBI*. 3aKOH COXpaHEHUs 0apUOHHOTO
3apsna*. CTpyKTypa ajpOHOB*.

50

KBapk Bas runotesa ['enimana u [Beitra™. KBapku u antukBapku™.
XapakTepUCTUKU OCHOBHBIX TUIIOB KBAPKOB: CITUH, JICKTPUUECKUN
3apsia, OapuoHHbIN 3apan™. Apomar®. LIBeT kBapkoB™.
dyHpamMeHTaabHbIe YacTUlbI*. B3anmoaeiicTBre KBapKoB™.
['mrooHBI*.

Tema npoekra [lpuaymaiite KinaccupUKalMIO CYIECTBYOIUX
COLMAJIbHBIX ceTe. MOYKHO JIM CUATATh YYACTHUKA COLIMATBHOU
CETH «AJIEMEHTAPHOU YaCTULICI»?

QJIEMEHTBI ACTPO®PU3UKU

4q

IBosonusa BeesrenHnoi

4q

51

AcTpoHOMHYECKHE CTPYKTYphl. Paz0eranue ranaktuk™®. 3akoH
Xaboma*. KpacHoe cMmeleHne CrieKTpaibHbIX JTuHUI*. Bo3pact
Bcenennoii*. bonboii B3pbIB*.

52

OcHoBHBIE TTeprOBI IBONMIOIMHN Beenennoit*. O6pazoBanue
rajakTuk. Bo3HHUKHOBEHUE 3B€3/1. DBOIONMS 3B€3]] Pa3IMUHOM
Macchl.

53

CHHTE3 TKENbIX XUMUYECKUX AJIEMEHTOB. XUMUYECKHUI COCTaB
Mex3Be3qHoro BemniectBa. ObpazoBanne mpoTo-ComHIa U
ra3ombUIEBOT0 IUCKA. DBOJIIOIHUS ra30MbLJIEBOTO IUCKA.
[1nanere3umanu. Kpurnueckas miotHocts Beenennoit®. byayiee
Bcenennoii

54

OOpa3oBaHue 1 3BOJIOLHS IUITAHET 3€MHOW IPYIIIbI U IJIAHET-
ruranToB. Moaens @punmana®.

OBOBIIAIOIIEE ITIOBTOPEHUE

134y

55

Kunemartnka

56

I[I/IHEIMI/IKa " CUJIbI B ITIPUPOIACLC

57

JlvHamMuyKa ¥ CUJIbI B IPUPOJIE

58

3aKOHBI COXpaHCHHUA B MCXAHUKE




59 | 3aKOHBI COXpaHEHHUS B MEXAHUKE 1
60 | OcHoBbl MKT. I'a30BbI€ 3aKOHBI 1
61 TepMouHamMuKa. |
62 | DnekrpocraTuka 1
63 | [locTossHHBIN TOK 1
64 | DneKTpOMarHuTHAsE MHIYKLUS 1
65 | MexaHu4ecKue U JICKTPOMarHUTHBIC KOJIeOaHMs 1
66 | CeroBsie BonHbI. KBanTOBas (hrzmka 1
67 | UTOroBbIii TECT 1
68 | UToroBbii TECT 1
Bcero 3a roa 68u
Bcero 1364




