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IMOACHUTEJIBHAS 3AIIMCKA

Hacrosimas padouasi nporpaMMa cocTaB/JIeHA HA OCHOBE:

o denepabHOTO roCyIapCTBEHHON0 00Pa30BaTENBLHOIO CTaAHAaPTa OCHOBHOTO 061I1ero 06pa3oBanusl.
e aBTOpCKOlf nporpammel «®@usuka. 7-9 kinaccsl: paboyas nporpamma k muanr YMK U. M. Ilepsmnxuna, E. M. I'ytauk, A. U. Usanosa / E. M. I'yTaux,

M. A. Ilerpora, O. A. UepnukoBa. — Mocksa: [Ipocsemenue, 2021 ».

® OCHOBHOIH 00pa30BaTe/IbLHOM IPOrpaMMBbl OCHOBHOTO 00mero odpazosanus ' BOY «Camapckuii kazaguii KageTCKUE KOPITyc».
¢ yueOHOro IJIaHa ocHOBHOTO obmero oopazosanus 'bOY «Camapekuil kazaurii KaIeTCKuil KOpIycy.

PabGouas nporpaMMa OpHEHTHPOBAHA Ha Mcnoab3oBanne Y MK:

7 xnacc — Ileppinxun .M., isanoB A.W.. ®uznka: 7-4 kinace: yueOuuk. — M.; [Ipoceemenue, 2021.
8 wiacc — [Tepenukun V.M., Banos A .M. @uznka: 8-i knacc: yuebuuk. — M.; [IpocBemenue. 2021.
9 xnacc — Ilepeiukun .M., I'yraux E.M., MiBanos A.H., ITerpoBa M.A. ®wusuka: 9-it xiace: yaebnuk.. — M.; IIpoceemenue. 2021.

e u3ydennst pu3HKH B OCHOBHOM MIKOJIE:

YCBOCHHEC YYAITUMHCA CMbIC/Ia OCHOBHBIX IIOHATHH U 3aKOHOB CIJHSI:’[KPI, B3aNUMOCBA3H MEXKIY HIMH;

CbOpMHpOBaHPIG CHCTEMBI HAYYHBIX 3HaHUHK 0 HOpHPOIIE, €€ (byHIlﬂMCHTaJ'IBHBD{ 3aKOHax IJId IIOCTPOCHHA IIPEACTABICHHA O Cl)HBHTIeCKOﬁ KapTHHE MHpa;
CHCTEMATH3all¥s 3HAHUMU O MHOFOOﬁpEBHH 00BEKTOB ¥ ABIEHUI IIPHPOBI, O 3aKOHOMEPHOCTSX IIPOIECCOB H O 3aK0HaX d_]H3HKH I OCO3HaHHA
BO3MOXHOCTH pasyMHOI'O HCITIONIB30BaHM JOCTHIKEHHH HAYKH B JanbHeHImeM PASBHTHH ITHBHIIH3ALHH,

Q)OPMHPOBaHHC YGGDKAGHHOCTH B NO3HABAEMOCTH OKPYXKAKIIETro MHUPAa H JOCTOBEPHOCTH HAYYHBIX METOJO0B €ro H3YICHH A,

OpraHu3anys 3KOJJOTHYECKOT0 MBINUICHHA H HECHHOCTHOI'O OTHOMICHH S K IIPUPOJEC,

pa3BUTHE IO3HABATEIBHEIX HHTEPECOB X TBOPYECKHX CIIOCOOHOCTEH yJaluxcs, a TAK)Ke HHTEpeca K PACHIMPEHHIO U YIIIyOIeHuI0 QU3HIeCKIX 3HAHHH
¥ BeIOOpa (pu3uKH Kak NpOQUILHOrO IIpe/IMeTa.

3aga4n H3ydeHHs PH3HKH B OCHOBHOH MIKo0.I€:

3HaKOMCTBO yYallHXcCs ¢ METOOOM HAYYHOI'O IIO3HAHHA H MCTOJaMH HCCIICAOBaHHA 00BEKTOB U SIBJICHHH IPHUPOIEBL;

ﬂpH06pGTCHHe YYalTuMHCsL 3HaHHHA O MCXaHHYECKHX, TCIUIOBBLIX, JJICKTPOMAI'HUTHBIX W KBAHTOBBIX fABJICHHIAX, (I)H3H‘l€CKHX BEIITHYHMHAX,
XapaKTEPU3IYIOIHX 3TH ABJICHHS,

(bOpMPIpOBaHHe Y YYalimxcs yMeHHﬁ HaﬁJ’llO,I[aTB OPUPOIHBIC MBICHHUA H BBIIOJIHATE OIIBITHI, ﬂa60pamprIe pa60T1>1 H 3KCIEPpHMEHTAIBHBIC
HCCIICHIOBaHHs C HCITOJB30BAHHEM H3MEPHTCIBHBIX HpHﬁOpOB, NIMMPpOKO IIPUMEHACMBIX B l'lpal('I'H‘iCCKOI':I JKH3HH;



® OBJaJCHHEC Y4YAIUMHCA TaKHMH oﬁmeﬂay‘mbmn IIOHATHAMH, KaK IIPHPOIHOE ABJICHHE, SMIHPHYCCKH yCTaHOBHCHHBIﬁ q]a.KT, np06neMa, THIIOTE3a,
TCOPCTI{'-ICCKHﬁ BBIBOJ, pE3yJibTaT BKCHCPHMGHT&]IBHO?I ITPOBEPKH;

® [IOHMMAaHHMC YYallUMHUCSH OTIHYMH HAYYHBIX J[aHHBIX OT HENPOBEPEHHOH HH(OPMAIMK, NEHHOCTH HAYKH U YIOBJIETBOPEHHMSI OBITOBBIX,
IPOU3BO/JICTBEHHBIX U KYJIBTYPHBIX MOTpeOHOCTEH YeIoBeKa.

Mecro kypca gu3nku B ydeGHOM iaHe YapeskaeHus

Kaace KoumyecTBo 9acos, npeaycMOTPeHHBIX B KounvecTro 4acoB, npeaycMOTPEeHHBIX B
ABTOPCKOil mporpamMmme paboteii mporpamMme

7 xmace 70 68

8 xmacce 70 68

9 kyace 70 68

H3y4yenue Kypca IO aBTOPCKON IporpamMme paccauTaHo Ha 210 gacoB IpH IUTaHHpoBaHWU 2 yaca B Hemelmo B 7 - 9 xiaccax. Tak kak,
COrIacHoO y4eOHOMY IUlaHy Yupexaenus - 34 yqeOHbIX HEJeNH, TO IporpamMma cKoppekTrposana o 204 yaca. KommdecTBO KOHTPOIBHEIX H nabopaTopHEIX
pabort, a TakKe HellelIbHas HArpy3Ka 0 HapajljieisiM, OCTaBJICHBI 0e3 H3MEHEHHH,

B 7 xmacce 2 4aca 1006aBIeHO UL HTOrOBOTO IOBTOPEHHS M NPOBEJEHHs HTOrOBOH KOHTPOJIBHOM paboTsl DT 2 Yaca 3aMMCTBOBAHBI M3 PE3EPBHOIO
BPEMEHH.

B 8 wiracce nobaBieHo 3 9 Ui MOBTOPEHHA MPOTpaMMBI 7 KJacca M POBEACHHS BXOJHON KOHTPOJIBHON paboTsl. DTH 3 uaca 3aMMCTBOBAHEI H3 Pa3IIeloB
«TennoBse SIBICHASY, «INEKTPHYECKHUE SBICHHAN), «CBETOBBIE ABICHMA» MO | 9acy M3 KaIOro pasieia. 2 gaca H06aBlEHO JUIS HTOrOBOTO ITOBTOPEHHS U
IPOBENEHHSA HTOTOBOM KOHTPOJILHOM paboThI. OTH 2 4aca 3aMMCTBOBAHBI M3 PE3EPBHOIO BPEMEHHU.

B 9 xyacce KOJNHYECTBO YacOB Ha U3yUEHHE TeM «3aKOHbI IBMKEHUS M B3aUMOIEHCTBHS Teny, Mexanudeckue Konebanus u BOMHBL 3ByK» B «CTpoeHHe
aroMa W aToMHOro sAzapa. Mcmonk3oBaHHE SHEPrHMM AaTOMHBIX SIEP» COKpamieHo Ha | wac juis KaXJOW TEMBL, a KOJIMYECTBO YaCOB HA M3YICHHE TEMBI
«DJIEKTPOMATrHUTHOE I10JIe» COKPAIICHO Ha 2 yaca Jijisl HOBTOPEHHS HporpaMM 7 U 8 KIaccoB ¥ IPOBEEHNs BXOAHOM KOHTPOILHOM paboTh (3 waca), a Takike
IUIsI ATOTOBOTO MIOBTOPEHUS ¥ IIPOBEJIEHUS] HTOIOBOM KOHTPOIBbHOM paboTs (2 yaca).

INIAHUPYEMBIE PE3YJIBTATHI
Jluunocmmuvie pesyiomamesi:
® pOCCHHCKast IPaX/aHCKas WCHTUYHOCTH (IIATPHOTH3M, yBakeHHe K OTedecTBy, K MPOMINOMY M HACTOSIIEMY MHOIOHAIMOHATLHOTO Hapona Poccun,
YYBCTBO OTBETCTBEHHOCTH U A0jra nepex Poxunol, unentadukanus cebs B kauecTBe rpakaianuaa Poccun, cy6beKTHBHAS 3HAYUMOCTE HCIIOIb30BAHMS
pycckoro s3blka M s3bIKOB HaponoB Poccuu, oco3Hanue W OI[yIIeHHE JIMYHOCTHOM CONPHYACTHOCTH Cyapbe poccmifckoro Hapoma). OcosHamue
STHHYECKON NPHHAIEHKHOCTH, 3HAHUE HUCTOPHH, S3bIKA, KYJIBTYPBI CBOEIO HApOJa, CBOEr0 Kpas, OCHOB KYJIBTYPHOIO HAclelds HapoJoB Poccuu u
YelOBEYECTBA (MACHTHIHOCTh YeJNOBeKAa C POCCHHCKOH MHOTrOHANMOHATBHOH KyJIBTYpOif, CONPHYACTHOCTh MCTOPUM HApOJOB M TOCYXApCTB,



HAXOJMBIIUXCS HAa TEPPUTOPHH COBpeMeHHOH PoccuM); HHTEpHOpH3AlMs TI'yMaHHCTHYECKHMX, IEMOKDATHYECKMX M TPAIMIMOHHBIX IEHHOCTEH
MHOTOHAIMOHAIBHOTO poccuiickoro obmecrsa. Oco3HAaHHOE, YBKHTEIBHOE H HOOPOIXKETATENBHOE OTHOLICHWE K WCTOPHH, KYJIBTYPE, PEJIUIUH,
TPaULAAM, SI3BIKaM, IIEHHOCTSIM Hapo10B Poccuu u HapoaoB MHpa.

TOTOBHOCTH M CIOCOOHOCTH ODY4YarOmUXcs K CAMOPa3sBHTHIO M caM000pa30BaHUIO HAa OCHOBE MOTHBANMH K OOYYEHHIO M IIO3HAHMIO; TOTOBHOCTH U
CIOCOOHOCTH K OCO3HAHHOMY BBIOOPY M NOCTPOCHMIO JajibHEHINEH WHIMBHIyalbHOH TpaeKTOpHH 00pa3zoBaHHs Ha 0aze OPHEHTHPOBKH B MHDE
npogeccuii ¥ NpopeCcCHOHANBHBIX IPeIIOYTEHH I, C y4ETOM YCTOHYMBBIX TO3HABATEILHBIX HHTEPECOB.

Pa3BUTOE MOPaJIbHOE CO3HAHWE W KOMIIETEHTHOCTH B PEIIEHHH MOPAIbHBIX IPOOIEeM Ha OCHOBE JIMYHOCTHOI'O BBIOOpA, POpMUpOBaHHE HPABCTBEHHBIX
YYBCTB M HPABCTBEHHOTO IIOBEJICHHSA, OCO3HAHHOIO M OTBETCTBEHHOI'O OTHOIIGHMS K COOCTBEHHBIM MOCTYHKaM (CHOCOOHOCTh K HPABCTBEHHOMY
CaMOCOBEPIICHCTBOBAHHIO; BEPOTEPIIMMOCTD, YBAKUTECIHHOE OTHOIIEHHE K PEIUIMO3HBIM YyBCTBaM, B3IUIALAM JIOJEH WM MX OTCYTCTBHIO;, 3HAHHE
OCHOBHBLIX HOPM MOpAaJld, HPABCTBEHHLIX, TYyXOBHBEIX HIEAlOB, XPaHHMBIX B KyJbTYPHBIX TPaJUIHAX HapoJoB POCCHE, FOTOBHOCTH HAa MX OCHOBE K
CO3HATEJLHOMY CaMOOTPAaHHYEHUIO B IOCTYIKaX, MMOBEJEHUH, PACTOYUTEIFHOM TOTpeOUTENbCTBE; chOp- MEPOBAHHOCTE MPENCTABIEHUN 00 OCHOBaX
CBETCKO# ITHKH, KYJBTYPHI TPAIUIIAOHHBIX PEIMIHH, X POJM B Pa3sBUTHU KyJIbTYyphl M MCTOpPHMM Poccum M yenoBedecTBa, B CTAHOBIIEHHH I'DaK-
JAHCKOro OOIIecTBa M POCCHHCKOH IOCyJapCTBEHHOCTH; NMOHMMAaHHME 3HAYECHUS HPABCTBEHHOCTH, BEPHI M PENMIUU B JKM3HH YEIOBEKA, CEMBH H
obmectna). CHOPMHPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHUS K YUCHHIO; YBAKHTEIIBHOTO OTHOUICHHUS K TPY/LY, HAIMYHE OIBITA YJAaCTHS B COIUAIHHO
3HaYUMOM Tpyae. OcozHanue 3HAYCHUS CeMBM B JKH3HH JENOBeKa W 0OLIeCTBa, NPUHITHE EHHOCTH CEMEHHOMN XU3HHU, YBAXKUTEILHOE U 3a00TIHBOE
OTHOIIICHUE K YJICHAM CBOEH CeMbBH.

chOopMHPOBAHHOCTE LETOCTHOIO MHMPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Da3BHTHS HAYKM W OOIIECTBEHHOH IIPAKTHKH,
YUYHUTHIBAIOIIET0 COMHANBHOE, KYIBTYPHOE, A35IKOBOE, JIyXOBHOE MHOT000pa3ne COBPEMEHHOI0 MUPA.

OCO3HAHHOE, YBKHUTENBHOE M HOOpOIXKENaTeNbHOE OTHOINEHHE K APYroMy 4YeNOBEKY, €0 MHEHHIO, MUPOBO33PEHHIO, KYJBTYPE, S3BIKY, BEpE,
IPKJAHCKOM mo3unuy. ['0TOBHOCTE B COCOOHOCTB BECTH JMAJIOr ¢ APYTHMH JIFOABMH H IOCTHIATh B HEM B3aUMONOHUMaHHS (MaeHTHGHKAIMS cebs
KaK IOJHONPABHOIO CyOBeKTa OOIIEHHs, TOTOBHOCTS K KOHCTPYMPOBAHMIO 00pa3a mapTHepa [0 JHAIOry, FOTOBHOCTH K KOHCTPYyMpOBaHUIO obpasa
JOIMYCTAMBIX CIIOCOOOB HANIOra, FOTOBHOCTH K KOHCTPYHPOBAHHIO IPOIIECCa HATOra KaK KOHBEHIIHOHHPOBAHUS UHTEPECOB, TIPOLENYD, TOTOBHOCTE H
CIIOCOOHOCTE K BEIEHHUIO IIEPETOBOPOB).

OCBOEHHOCTH COIWAIBHBIX HOPM, IpaBHI IIOBEJEHMs, ponedl W (OopM CONMANBHOH JXHM3HH B Ipylmax H coobmecTBax. YdYacTHE B IIKOJIBHOM
CaMOYIIPaBJICHAM H OONIECTBEHHOH MW3HM B IpefelaX BO3PACTHBIX KOMIIETEHIIHH C YYeTOM PErHOHAIBHBIX, STHOKYJIBTYPHBIX, CONMANBHEIX H
SKOHOMMYECKHX ocoOeHHOCTeH (PopMHUpOBaHHE IOTOBHOCTH K YJacTHIO B MPOIECCE YIOPSIOYEHUs] COUUANBHBIX CBS3edl M OTHOIIEHHMH, B KOTODHIE
BKJIFOYCHBE! M KOTOphIe ()OPMHPYIOT CaMM yd9allHecs; BKIIIOYEHHOCTh B HEMOCPEICTBEHHOE IPaXIAHCKOE Y4YacTHE, I'OTOBHOCTH Y4acTBOBAThH B
JKH3HEIEATEIBHOCTH TIOJPOCTKOBOrO OOIMIECTBEHHOTO OOBEIUHEHHS, IPOJYKTHBHO B3aUMOJEHCTBYIOMIET0 C COMHAIBHOM CPelod M CONMAILHBIME
HHCTUTYTaMHM; MIeHTH(HKAIMsA ceOs B KadecTBe CyOBEKTa CONMANBHBIX IPeoOpa3soBaHMil, OCBOEHHE KOMIIETEHTHOCTEH B cdepe opraHm3aTopcKoi
JEeATeNbHOCTH; HHTEPHOPH3a- ISl [IEHHOCTEH CO3H/IAaTENbHOI0 OTHOINEHHS K OKpYXKaromIeH eCTBUTETbHOCTH, [IEHHOCTEH COIMAIBLHOI0 TBOPYECTRA,
HEHHOCTA IPOJYKTHBHOM OpraHM3allMd COBMECTHOH MESATENBHOCTH, CaMOpeald3allid B TPYyNIe W OpraHM3alldy, MEHHOCTH «IPYroro» Kak



PaBHOIMPABHOIO IapTHepa, (popMUpoBaHUE KOMIIETEHIIMI aHaIn3a, MPOSKTHPOBAHMS, OPTaHH3AIUH ICITEIHHOCTH, pedIEKCHH U3MEHEHUH, CIIoco00B
B3aHMOBBITO/THOTO COTPYAHHYECTBA, CIIOCOO0B peanu3aiy COOCTBEHHOTO JIMIEPCKOTO MOTEHITHANIA).

e chOpMUPOBAHHOCTH IIEHHOCTH 3[0POBOTO H Oe3omacHOro o0pasa KH3HM; HHTePHOPH3AIHS IPABUI HHIUBHYAILHOI0 U KOJUIEKTHBHOIO 6€30MacHOro
IIOBEJICHUS B YPE3BLIYAWHBIX CUTYALUSIX, YTPOXKAIOMUX KHU3HH K 37J0POBLIO JIFOJICH, IPaBUII IIOBEACHUS HA TPAHCIIOPTE U Ha JOPOrax.

® Da3BUTOCTH SCTETHYECKOr0 CO3HAHHS Yepe3 OCBOSHHE XY/0XKECTBEHHOI0 Haceus HapoJoB Poccuu 1 Mupa, TBOPYECKOH IEATEILHOCTH 3CTETUIECKOTO
xapakTepa (crmocobHOCTh MOHHMATh XyJO0XKECTBEHHbIEC MPOU3BEICHUS, OTPayKaIONIHe pasHble 3THOKYILTYPHbIE TPaJUIuu; cHOpPMUPOBAHHOCTS OCHOB
XyIOXKECTBEHHOH KyJIbTyphl OOyJarommxcs Kak 4HacTH HX oOmeid JyxoBHOHM KymbTypsl, Kak 0oco0Oro cmnocoda MO3HAHUS XHU3HH M CPEICTBa
opraHu3anuy OOIIEHUS; ICTETHYECKOE, AMOIMOHAILHO-IEHHOCTHOE BHICHHE OKPYXKAMOIIEro MHpa, CIIOCOOHOCTHE K 3MOIMOHAILHO-IEHHOCTHOMY
OCBOEGHHMIO MHpPa, CAMOBBLIPDAKEHHIO U OPHUEHTAIMH B XyHNOXKECTBEHHOM H HPABCTBEHHOM NPOCTPAHCTBE KYJIBTYPHI;, YBa)XKEHHE K HCTOPHU KYIBTYDHI
cBoero OredecTBa, BHIPAXKCHHOM B TOM YHCIIEC B MOHUMAHHH KPAcOTHI YEOBEKa; MOTPEOHOCTh B OOIICHHH C XYyHO)KECTBEHHBIMHU IPOM3BEICHUIMH,
c¢(hOpMHEPOBaHHOCTE AKTHBHOIO OTHOIICHHS K TPaJUIAAM XYJOKECTBEHHOM KyJIbTYPHl KaK CMBICTIOBOM, JCTETHYECKOW M JIMYHOCTHO-3HAYMMOM
[IEHHOCTH).

e chopMHEPOBAHHOCTH OCHOB 3KOJIOTHYECKON KYJIBTYPBI, COOTBETCTBYIOMIEH COBPEMEHHOMY YPOBHIO SKOJOTHYECKOrO MBIIUICHUS, HAIHYHE OIbITa
9KOJIOTMIECKH OPHEHTUPOBAHHON pedIeKCHBHO-ONEHOYHON M NPAKTUYECKOH NEATENbHOCTH B JXKH3HEHHBIX CUTYaUUsAX (TOTOBHOCTH K HCCIEIOBAHUIO
IPUPOJIEL, K 3aHATHIM CEeILCKOX03SHCTBEHHBIM TPYIOM, K XYI0KECTBEHHO-ICTETUYECKOMY OTPAKEHHUIO IIPUPOIBI, K 3aHATHAM TYPH3MOM, B TOM YHCIIE
SKOTYPU3MOM, K OCYIECTBICHHIO IPUPOTOOXPAHHON IEATEITHLHOCTH ).

Memanpeomemnbie pe3yibmamsi:
Pervaarusaeie YY/:

® VYMEHHE CaMOCTOATENBHO OIPENe/IATh IIE/IH OﬁyT-IEHI/IH, CTaBHTH H qJOpMYJIHIJOBaTL HOBBIE 3aJa4YH B y‘l(‘ﬁe H II03HABATEIbHOH JeATENIBHOCTH,
Pa3BuBATbD MOTHBBI H HHTEPEChI CBOEH I103HABATENILHOI HeATeJIBHOCTH,

® YMEHHE CaMOCTOATEJBHO IUIAHHPOBATH IIYyTH HOCTHIKEHHA IleJIel, B TOM YHCJIe aJbTepHATHBHBIE, OCOBHAHHO BBIOMpaTh Haubosee 3 PeKTHBHBIE
criocobb! perreHns yueOHBIX U ITO3HABATEIBHBIX 3319,

® yYMEHHE COOTHOCHTH CBOM HCHCTBHSA C IUIAHMPYEMBIMU DE3y/IbTaTaMH, OCYIIECTBIATH KOHTPONL CBOEH AEATENHHOCTH B IIPOIecCe HOCTHIKEHHS
pe3yiabTara, OInpeleisaTh CIoco0bl IeHCTBUH B paMKax IIPe/IIOKEHHBIX YCIOBHH U TpeOoBaHUM, KOPPEKTHPOBATH CBOU JEHCTBHA B COOTBETCTBHH C
HU3MEHsIoIecs CUTyaluei;

e YMEHHC OICHUBATH NPABHJILHOCTH BBIIOIHEHUS yueOHOM’ 3a1aun, COOCTBEHHBIE BO3MOKHOCTH €€ PeIIeHuUs,

® BIANEHHEC OCHOBAMH CaMOKOHTPOJIA, CAMOOLICHKH, IIPHHATHSI pCHIeHHfI H OCYIIECTBICHHA OCO3HaHHOI'O Bmﬁopa B YqCGHOﬁ U TI03HABATE/IFHOH
JEATCIBHOCTH.



IHosuapareabHbie Y Y/1:

YMEHHE OTpEIeNATh HOHATHS, CO31MaBarhk 0OOOIIECHMS, yCTAaHABIMBATL AHAIOTHHU, KIACCH()UIMPOBATH, CAMOCTOSTENHHO BHIOHpATh OCHOBAHUS U
KPUTEPUH JUIsl KIacCH()MKAIMHK, YCTaHABIMBATH NPUYMHHO-CICACTBEHHBIC CBS3H, CTPOMTH JIOTHYECKOE PpACCYXIEHHE, yMO3aKIOJYeHHe
(MHIYKTHBHOE, ACTYKTHBHOE, IO AHAIOTUHM) H JeJIaTh BHIBOIBL;

YMEHHE CO3/1aBaTh, IPUMEHSATE H IPe00pa30oBbIBATh 3HAKK M CHMBOJIBL, MOJIEIIH W CXEMBI ISl PEIIEHNS YIeOHBIX U II03HABATEIBHEIX 337124,
(bopMHpOBaHHME CMBICIIOBOTO YTECHUS;

(opmupoBaHUe U PA3BUTHE SKOJOTHIECKOTO MBIIUIEHHUS, YMEHHE IPEMEHATH €70 B COIMAIBHOMN, KOMMYHUKaTHBHON U [I03HABATETLHOM IPAaKTHKE U
npodeccHOHANBHOM OpUEHTAIINY;

PasBUTHC MOTHBAIIHH K OBIaJACHHIO KyﬂBTypoﬁ AKTHBHOI'O HCIIOJIB30BaHHA cnonapeffl, CIOPaBOYHUKOB, OTKPBITBIX HCTOYHHKOB HHCI}OPM&I.[HH H
DJICKTPOHHBIX ITOHCKOBBIX CHCTEM.

Kommynukarnsabie YV /I:

YMEHHE OpraHW30BHIBATH Y4YeOHOE COTPYAHHYECTBO C IIEJaroroM M COBMECTHYIO JIEATENBHOCTh C IIEArOrOM H CBEpPCTHHKAMH; paboTarh
HHIMBHYabHO M B TPYINE: HAXOAUTH OOINEe pEemIeHWEe M paspemraTh KOH(IHKTHI Ha OCHOBE COIVIACOBAHMS MO3HMIMN H ydeTa HHTEPECOB;
(hopmynIupoBaTh, apryMEHTHPOBATH ¥ OTCTAUBATH CBOC MHEHHE;

YMEHHE OCO3HAHHO HCIOJNB30BATH PEYCBBIC CPEJICTBA B COOTBETCTBHH C 3a/lauyell KOMMYHMKAIUM IS BBIPAXKCHUS CBOMX YYBCTB, MBICIEH H
noTpebHOCTEH I IUIAHHPOBAHHS M PEryJSIIUM CBOCH NEATENBHOCTH; BIAJCHHE YCTHOM M NMHUCHMEHHOM pedblo, MOHOJOTHUYECKOH KOHTEKCTHOM
peUbIo;

(hopmupoBanue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HCIIONB30BAHUS HH(OPMAITMOHHO-KOMMYHUKAMOHHEIX TexHomorui (MUKT).

IIpeameTnbie pe3yabTaThI

Kunace Y4enux HayauTcH Y4eHHK NoJy4dT BO3MOKHOCTH HAYYHTEHCS

Mexanuueckue agnenusn

7 xiaace e Pacno3HaBaTh MeXaHHYECKHE SBJIEHHS M OOBICHATH HA OCHOBE e Hcmone3oBaTh 3HAHHS O MEXaHHYECKHX SBJIECHUAX B

MMEIOIMXCSL 3HAHUN OCHOBHBIC CBOWCTBA WM YCIIOBHS IPOTEKAHMS | MOBCEHEBHON JKH3HH JUIi ObecredeHMs: 6e30[1aCHOCTH IpH

STHX SBJIICHAM: PaBHOMEPHOC M HEPABHOMEPHOE [BM)KCHHE, MHEPIHsA, | oOpaleHun ¢ NpubopaMy ¥ TEXHUYECKUMH YCTPOMCTBAMU, JUIS

B3aUMOJICHCTBHE TeN, Ilepeliaya JaBlieHUs TBEPABIMH  TENAMH, | COXPAHEHUS 3/I0POBbS W COOJIOJCHHS HOPM SKOJOTHYECKOTO

KHAKOCTAMH M rasamu, arMocepHOe [aBICHHE, IUIaBaHUE TeJ, | IOBEJCHUS B OKPYIKAIOIIEH Cperie.

paBHOBECHE TBEP/BIX TEIL. o IlpuBomuTh IpHUMEpPE IPaKTHYECKOrO HCIIOIL30BAHMS
o OnuchBaTh U3yYeHHbBIE CBOKCTBA TE M MEXaHHYECKHE SIBNICHHS, | (U3MIECKUX 3HAHUH O MEXAHHYECKHX SBICHHUAX U (DHM3MICCKHX

HCHONB3ys (pU3HMYecKue BEIMYHHEL: IIyTh, CKOPOCTH, Macca Teja, | 3aKOHax.

IUIOTHOCTh ~ BEIECTBA, CHJIA, J[aBIEeHHE, KHHETHYECKAas SHEPrusl, o Pa3nuuarh rpaHuUIBEl IPEMEHAMOCTH (PU3HYECKUX 3aKOHOB,




NOTEHIHANbHAas SHEPrus, MexaHuwyeckas paboTa, MeXaHHJecKas
momrrocTs, KIIJ[ nmpoctoro mexanwsama, CHJIa TPEHHS, MIPH OIHCAHUH
NPaBHIBHO TPAKTOBATh (DH3MYECKUH CMBICI HCIONB3YEMBIX BEIHYHH,
ux o0003HAYEeHUS M EQUHHUIBI W3MEPEHHS, HAXOAUTh (OPMYIIBL,
CBA3BIBAIOIIHE  JaHHYI0  (U3HYECKYyI0O BEIHYUMHY C APYIUMH
BEJIMUHHAMHU.

e AHanu3MpoBaTh CBOMCTBA Tell, MEXAHWYECKHE NBICHHUSI W
IPOLECCHL, HCIONB3YA (H3WYECKHE 3aKOHBI H IPUHIUILE 3aKOH
COXpaHEHUs DHEPrHM, PaBHOICWUCTBYIOIAA CHIIA, 3aKOH ['yKka, 3aKoH
ITackams, 3akoH ApxuMena; IIPU 3TOM pa3IU4yarh CIOBECHYIO
(OpMYIHPOBKY 3aKOHA U €0 MATEMAaTHYECKOE BEIPAKEHHE.

o Pemars 3amaum, WUCHmONB3ys GulHYeCKHe (3axon
COXPaHEHHs SHEPIUH, IPUHITHII CYTIEPIIO3HIIH CHJI, 3aKOH I'yKa, 3aKoH
IMackans, 3akon Apxumena) u (GOpMyIEl, CBA3BIBAIOIIAE (H3UYECKHE
BEJIMYUHBI (IIyTh, CKOPOCTH, Macca Tela, IUIOTHOCTh BEINecTBa, CHUIIa,
JlABIICHUE, KHHETHYECKas  DHEPrus, [OTEHIHAIbHAS  SHEpPrHd,
MexaHm4eckas paboTa, MexaHwdeckas MomHOcTh, KIIJI mpoctoro
MEXaHM3Ma, Ha OCHOBE aHaJi3a YCJIOBUS 3afla4y BHIICIATH (PU3ndecKue
BEJIMYMHEI ¥ (HOPMYIIbL, HEOOXOMMEIC IS €€ pelIeHHs, ¥ MPOBOIAUTE
PacUETHL

3dKOHBI

IIOHUMATh BCeOOIMi Xapakrep (YyHIaMEHTATBHBIX 3aKOHOB
(3aKOH COXpaHEHHs MEXaHHYECKOH SHEPrHH, 3aKOH BCEMHPHOTO
TACOTEHHS) M  OTPAaHWMYEHHOCTh MCIOJIB30BaHUS
3aKoHOB (3akoH I'yka, Apxumera).

YaCTHBIX

o Ilpmémam momcka u (GOPMYIHPOBKH OKa3arejbCTB
BBIIBHHYTHIX THIIOTE3 M TEOPETHYECKHUX BBIBOJIOB HA OCHOBE
SMITAPUYECKU YCTaHOBJICHHBIX (DaKTOB.

« Haxoauts a/ICKBaTHYIO IPEI0KEHHOM 3ajayue
(usHYecKyrl0 MoJelb, paspemarts IpobiieMy Ha OCHOBE
UMEIOIIMXCS 3HAHWH [0 MEXaHuKe ¢
MaTeMaTUIECKOro

HCIIONB30BaAHHEM
allnapara, OLICHHBATHL PCAIBHOCTE

IIONIYYEHHOI'0O 3HAYCHHA q_]H3H‘IECKOﬁ BEIIHYHHEI.

Tennogvle agnenun

e OOBJCHATH Ha OCHOBE MMEOIIMXCSA 3HAHWA OCHOBHBIE CBOMCTBA
WIA YCIOBUS TIIPOTEKaHUS OTHX sBIeHUA: AuPPY3HI0, H3MEHEeHue
00BEMa Ten mpu HarpeBaHHH (OXJIKICHHHU), OONBIIYIO CKHMAEMOCTH
rasoB, MaIyIo CXKUMAaeMOCTh JKHIKOCTeH U TBEPABIX TeIL

e AHanM3upoOBaTh CBOWCTBA TEJX W IPOIECCHI, HCIONB3YS 3aKOH
COXpPaHEHHs SHEPIHHU; pa3nuyaTh CIOBECHYIO (OpPMYIHPOBKY 3aKOHA H
€ro MaTeMaTU4eCKOe BhIpaXkKeHHE.

o Paznuuate OCHOBHBIE TIPH3HAKH MOJENEH CTPOEHHS TIa3oB,
KHJKOCTEH U TBEPABIX TEIL

o Paznuuats rpaHHIE] IPUMEHHMOCTH (DU3HIECKUX 3aKOHOB,
IOHHMATh BceoOuui xapakrep QyHIaMEHTANBHEIX (U3HIECKHX
3aKOHOB U OIPaHMYEHHOCTh MCIIOJB30BAHMS YACTHBIX 3aKOHOB.

o IlpuéMam momcka ®W  (OPMYIHMPOBKH JOKA3aTEIHCTB
BBIZIIBUHYTBIX THIIOTE3 M TEOPETHYSCKHX BBLIBOJOB HA OCHOBE
SMIMPHYECKH YCTAHOBJICHHBIX (paKkTOB.

» Haxomure a/IeKBaTHYIO IPEUIOKESHHON 3ajjaue
Gm3pyYecKyl0o MOAenb, paspemarb mpobieMy Ha OCHOBE
MMEIOIIUXCS 3HAHUH O TEIIOBBIX ABJIIEHUSAX C HCIOJIB30BAHUEM
MaTeMaTHYecKoro  ammapara, M  OIEHHBaTh  pPealbHOCTD
HOJY4YEHHOTO 3HAYECHUS (PH3UIECKOM BETHIHNHBL




8 kiace

Tenniosvie agnenusn

o PacnosnaBarh TeIUIOBBIE SBICHHS M OOBSICHATE Ha OCHOBE
UMEOIMXCS 3HAHUWM OCHOBHBIC CBOWMCTBA MIIM YCIIOBHS TIPOTEKAHHS
STHX ABJICHHH: auddysuro, M3MeHeHHe 00bEMa TeNl NpH HATrpeBaHHU
(oxnaxnenun), GONBIIYIO CKUMAEMOCTh Ta3oB, MAIYIO CKHMAEMOCTh
KHIKOCTEH u TBEPABIX TeJ; TEIUIOBOE paBHOBECHE,
KOHJIEHCAaIlHs, KpUCTAILIH3AIUS,
BO3JlyXa, pa3iM4IHbIC CIIOCOOHI TEIIONepe1adH.

e OnuceBark H3y4YeHHBIE CBOMCTBA TEJl MU TEIUIOBEIE SBICHUS,
HCIONB3YS (PU3HIECKAE BEIHMYMHBL: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIS
SHEPrus, TEMIEpaTypa, yAeIbHas TEeIUIOEMKOCTH BEINECTBa, YHEILHAT
TEIUIOTa IUIABJIEHHs U TapooOpa3oBaHMs, y[elbHas TemIoTa CropaHus
TOIUTMBA, KOI(QQUIMEHT IONe3HOro NEeHCTBHS TEIUIOBOIO BHIATEI;
IPpW  ONMCAaHMW  IPAaBHIBHO  TPakTOBaTh  (DU3HUYECKHH  CMBICI
HCIOJB3YyeMBIX BEJIMYMH, HX O0O3HAYEHHS M EIHHUIBI H3MEPeHWS,
HaXOIUTh (POPMyYIIEI, CBA3BIBAIOINHNE JAHHYIO (PU3HMYECKYIO BeHIUHY C
JIPYTMMH BETMYAHAMH.

¢ AHamM3EpOBaTh CBOWCTBA TEI, TEILUIOBBIE SBJICHHSA W MPOIECCHI,
HCIIONIBE3Ys 3aKOH COXpaHEHHS SHEPruu; CJIOBECHYIO
dopMyIHPOBKY 3aKOHA U €r0 MATEMAaTHUYECKOE BRIPAKEHHE.

o Pasmuyarh OCHOBHBIE WpPH3HAKH MOJENEH CTPOEHHS Ta30B,
JKUJIKOCTEN U TBEPIBIX TEII,

e Pemare 3ajauM, MCIONB3Ys 3aKOH COXPAHEHWS OHEPIrHH B
TEIUIOBBIX IIPOIieccax, (POPMYIIBI, CBA3BIBAIONIHE (PU3HICCKHE BEIHUUHE
(KOJIMYECTBO TEILIOTHI, BHYTPEHHSS SHEPrus, TeMIeparypa, yaelbHas
TEIUIOEMKOCTh ~ BEINECTBA, yJAENbHAas  TEIUIOTA  IUIABIEHHS W
napooOpa3oBaHHs,  yAeNbHas  TeIUIOTAa  CrOpaHus  TOIUIMBA,
KO9(Q(HUIHEHT MONE3HOr0 AEHCTBHS TEILUIOBOrO JBHMIAaTeNs): Ha OCHOBE
aHaM3a YCIOBUS 3411894 BBIIEIATH (QU3HYEeCKHE BETUYHHBI H GOpPMYIIbL,
HEOOXO0JUMBIE IS € PELIeHus, ¥ IPOBOAUTE PACUETEL

HClIapeHue,

IIJIABJICHHEC, KHIIEHHE, BIIAXKHOCTE

pa3nuyarh

e lcnonp3oBaTh 3HAHMS O TEIUIOBHIX  SIBJICHHAX B
[IOBCEIHEBHOM JKM3HM Jijid obecnedeHus Oe30MacHOCTH TPH
obpameHun ¢ npubOpaMy U TEXHUYIECKAMH YCTPOMCTBAMM, IS
COXpaHEHHUs 370POBBS M COOIONEHHS HOPM HSKOJIOTHYECKOI'O
NOBEICHUS B OKPYKaloIled cpefe; TPHBOAUTL IPHMEPHI
9KOJIOTHYECKUX MOCIEACTBUH pabOTEl ABHraTeel BHYTPEHHEIO
cropanus (JIBC), TemIoBIX ¥ THAPO3IEKTPOCTAHIIUIH.

e IlpuBOAMTE NPHMEPEl MHPAKTHYECKOTO HCIONB30BAHUS
(DU3UMYECKHUX 3HAHUM O TEIUIOBLIX SBIICHUSIX.

o Pa3znuuyaTh IpaHUIIEI IPAMEHHMOCTH (PU3NIECKHX 33KOHOB,
OHAMATh BCEOOINMH XapakTep QyHIaMEHTANIBHBIX (UIHIECKUX
3aKOHOB (3aKOH COXPAaHEHHsI SHEPrHU B TEIUIOBBIX IPOLECCAX)
OTPaHWYEHHOCTH HCIIONB30BAHMS YACTHBIX 3aKOHOB.

o Ilpuémam momcka u (DOPMYIHMPOBKHM JOKA3aTCIHCTB
BBIIBUHYTBIX THIIOTE3 M TEOPETHYECKUX BBIBOIOB HA OCHOBE
SMIIMPUYECKH YCTAHOBIEHHBIX (DAKTOB.

e Haxonurs aJeKBaTHYIO MIpeUI0KEHHOM 3agaue
¢usugeckyro MoOZenb, paspemiaTh NpoGiIeMy Ha OCHOBE
HMEIOIUXCS 3HAHWH O TEIUIOBBIX SABJICHHUSX C HCIIOIB30BAHHEM
MaTeMaTHYeCcKoro  ammapara, ¢  OLEHHBATh  pPEalbHOCTh
IOJLy4EHHOTO 3HAYCHUS (PU3NIECKOMN BeTHYHHEL.




3ﬂekmpamaznumn ble AGJIEHUA

e PacmosnaBaTh 3JEKTPOMArHUTHBIC SBICHUS M OOBACHATH HA
OCHOBE HMEIONMXCA 3HAHMH OCHOBHBIE CBOMCTBA MIIM YCJIOBHA
IPOTEKAHHs OTHUX SBICHUH: ODINCKTPU3ALMIO TEJ, B3aUMOICHCTBHE
3apA0B, HarPeBaHUE IPOBOIHMKA C TOKOM, B3aUMO/ICHCTBIE MAarHuTOB,
IPSIMOJIMHENHOE PACIIPOCTPAHEHUE CBETA, OTPAKEHME M IPETOMIICHHE
cBeTa.

e OmnuceiBaTh H3y4YeHHBIE CBOKCTBA TEN M 3IIEKTPOMATrHUTHBIE
SIBJICHASA, HCIONB3YS (U3UYECKUE BEIMYMHBI: 3JCKTPUYCCKHH 3apsl,
cuy TOKa, 3JIEKTPHIECKOE INEKTPUIECKOE
COIIPOTHBJIEHUE, YAETLHOE COINPOTUBIICHHE BelIecTBAa, paboTy TOKa,
MOIIHOCTE TOKa, (POKYCHOE pacCTOSHHE W ONTHYECKYIO CHILY JIMH3EI,
OpA  ONHCAHHHM  IPABHIBHO  TPaKkTOBaTh  (Pu3HMYecKudl  CMBICHT
HCIIONIE3YEMBIX BEIHYMH, HX OOO3HAYeHUs U EIUHHUIBL H3MEPECHHS,
yKas3hIBaTh (POPMYIIBL, CBA3LIBAIONIME TAHHYIO (PU3MYECKYIO BEIHYHHY C
JPYTHMH BEITHUMHAMU.

e AHaTM3HpOBAaTH CBOMCTBA TE€J, 3JIEKTPOMArHUTHBLIC SBJICHUS H
IPOLECCHL, MCHONB3YysS (PU3MYeCKHe 3aKOHBL 3aKOH COXpaHEHHS
SIIEKTPAYECKOro 3apsiia, 3akoH OMa i ygacTka 1enu, 3akoH JKoyis
— Jlenna, 3aK0oH UPSMONMHEHHOrO pAacHpOCTPAaHEHMs CBETa, 3aKOH
OTPaKEHHs CBETa, 3aKOH IIPEJIOMIICHHS CBETa; IPU 3TOM pasauyarh
CIOBECHYIO (hOPMYIIHPOBKY 3aKOHA M €r0 MaTEMATHYECKOE BEIPAXKEHHE.

« Penrare 3anaud, HCIIONBE3ys (PU3KIECKHE 3aKOHBI (3aKoH Oma Juis
yuyactka mend, 3akoH JDixoyns — Jlenmna, 3aKkoH NPSAMOJHHEHHOTO
pAcIpOCTPaHEHHs CBETA, 3aKOH OTPAKCHMs CBETa, 3aKOH IPEIOMIICHUAL
cBera) ¥ GOpMYJIBI, CBSI3BIBAIONIEE (PU3HUSCKHE BETMUYMHEI (CHIIA TOKA,
DIIEKTPUYECKOe  HANpSDKEHHE,  SNEKTPHYECKOE  COIPOTHUBIEHHE,
yIOelIbHOE COIPOTHBICHUE BemecTBa, paboTa TOKa, MOIIHOCTH TOKA,
(boKycHOE paccTOSHHE W ONITHYECKas CHIIa JHH3BL, (GopMyis! pacuéra
JNEKTPAYECKOTO  COMNPOTHBIICHMS  INPH  [OCIHEJOBAaTEJEHOM  H
MapaulelbHOM —COJUHEHHH IPOBOIHHKOB); Ha OCHOBE aHAIU3a
yCIOBUS 3aJiad BHINEIATh (U3HYECKHE BeIHYMHBL H  (HOpPMYIBI,

HapsOKCHHE,

o Hcrnons30Barh 3HAHUS 00 3JIEKTPOMArHUTHBIX SIBICHHUAX B
MOBCEIHEBHOM JKHU3HH JuIs obOecriedeHus O€30IaCHOCTH MpH
obpameHdy ¢ NprHOOpaMi ¥ TEXHUYECKUMH YCTPOWMCTBAMH, IS
COXpaHeHHs 3[O0POBbS M COOMIONCHMS HOPM 3KOJIOTMIECKOro
NOBEJIEHUS B OKPYXKAIOWIEH cpene.

o IIpUBOIUTH TPAMEPHl IPAKTHYCCKOIO HCIOIb30BAHUS
(huspyecKkux 3HAHUH 00 3MeKTPOMAarHUTHEIX SBJICHUAX.

e PasnuuaTh rpaHuIlbl IPEMEHHMOCTU QU3NYECKUX 3aKOHOB,
[MOHMMAThL BceoOLmit xapakrep (yHZaMEHTANIBHBIX 3aKOHOB
(3aKOH COXpaHEHHs 3JEKTPHIESCKOro 3apsAaa) U OrpaHUYEHHOCTD
HCIIONB30BAHUS YaCTHBIX 3aKoHOB (3akoH Oma JuIg y9acTka
nenw, 3akon Jxoyns — Jlena).

e Ilpuémam mocrpoenms (u3MYeCKWX MOAENEH, NMOHMCKAa U
(hOPMYTHPOBKH  [OKA3aTEILCTB  BBIJABHHYTBIX THIOTE3 H
TEOPETHIECKHX  BBIBOJOB  Ha  OCHOBE  OMIHPUYECKU
YCTAHOBJICHHBIX (PaKkTOB.

o Haxomuts aJICKBaTHYIO IPEJIOKEHHOI 3ajaue
¢GusHyeckyl0 MOIENb, paspemarh npobjleMy Ha OCHOBE
AMEIOINUXCS 3HAaHUKH 00 OIIEKTPOMArHUTHBIX SBJICHHAX C
HCIIONB30BAHKEM MATEMATHYSCKOro ammapara, W OIICHHBATh
PeambHOCTH MOJYYEHHOI'0 3HaYeHNsI (PU3UIECKON BEIHUNHEL




HEeOOXOMUMBIE UL €€ PEINeHUs, H TIPOBOIUTH PACUETEL.

9 kace

Mexanuyueckue agnenusn

o Pacrio3naBaTe MeXaHUYECKHE SBIECHHS W OOBLIACHATH HAa OCHOBE
HAMEIOIIMXCS 3HAHUH OCHOBHBIE CBOMCTBA WIIM YCIIOBHS HPOTEKAHHUS
OTUX SBJICHUA: DAaBHOMEPHOE M pPABHOYCKOPEHHOE IMPSIMOJIHHEHHOE
ABI)KCHHE, CBOOOJHOE IaleHHE Te, HEeBeCOMOCTb, PaBHOMEPHOE
NBWKEHHE II0 OKPY)XXHOCTH, KollebaTenpHOE [IBHIXKEHHE, PE30HAHC,
BOJIHOBOE JIBHIKCHHE.

» OmnmceBaTh U3y4EHHBIE CBOMCTBA TEN M MEXAHHWYECKHE SBICHHA,
MCIIONB3Ys (DPU3MYECKHE BEIMYHHBI: ITyTh, CKOPOCTh, YCKOPEHHE, CHUIIA,
TAaBJICHHE, HMILYJIbC Tela, KUHEeTHYeCKas OSHEpPrHs, MOTECHIUAILHAS
SHEprus, MeXaHudecKas paboTa, MeXaHHYecKas MOIIHOCThL, CHJIA
TPEHUs, aMILIMTY/a, [IEPHOJ M YacToTa KoJjeOaHwWif, JUIMHA BOJHLI H
CKOPOCTB €€ paclpOCTPaHCHHUS; IPU ONKMCAHWY ITPABHIBHO TPAKTOBATE
(u3H9ecKHi CMBICI HCIIONB3YeMbIX BEIMYMH, HMX O00O3HAYECHHA W
CIUHANBl W3MEPEHUSA, HAXOMUTh (OPMYIBI, CBS3BIBAIONIAE TAHHYIO
GH3UYECKYO BEIMYMHY C IPYTHMHE BEIMIUHAMU.

o AHamm3upoBaTh CBOMCTBA Tel, MEXaHWYeCKde SBICHUS U
IPOLIECCHI, MCHOJB3Ys (U3MYECKUE 3aKOHBI M IPUHIAINGL 3aKOH

COXpaHCHHSA SHEPrud, 3aKOH BCEMHPHOTO TATOTEHHUS,
pasrogeicTByromass cuna, I, I[I u III 3axomsr Heroorona, 3axkoH
COXpaHEHHWs  MWMIIyJdhca; TPH  3TOM  pPa3IH¥aTh  CIOBECHYIO

(hopMyITHPOBKY 3aKOHA M €r0 MATeMATHYECKOE BEIPAKEHHE.

o Pasnuyare OCHOBHBIC IpPH3HAKH HM3YYEHHBIX (DH3MYECKHX
MoJIeNieli: MaTepranbHas TOYKa, HHEPUHATBHAS CHCTEMA OTCYETA.

o Pemars 3amaum, wucHoms3ys (usNUecKHe 3aKOHBI  (3aKOH
COXpAHEHHUsS] JHEPrHM, 3aKOH BCEMHPHOTO TATOTEHHS, NPUHIHAI
cynepriosuiu cui, I, II m III 3axonsr HeloToHa, 3aK0H coXpaHeHHs
UMITyJIbCa, 3aKoH I'yka, 3akon Ilackans, 3akon Apxumena) u (opMyIIslL,
CBSA3LIBAIOIMAE (DH3MYECKHE BETMYUHBI (IyTh, CKOPOCTH, YCKOpEHHE,

Macca Tejia, TJIOTHOCTE BEINECTBA, CHIIA, AABIICHHE, HMIIYJILC Tella,

o Hcnooms3oBaTh 3HaHHSA O MEXAHHYECKUX HBIEHHSIX B
TIOBCE/IHEBHOM JKH3HM JIId oOecnedeHHss O€30IIaCHOCTH TIpH
obpamienun ¢ npubOpaMH U TEXHHYECKHMH YCTPONCTBAMM, I
COXpaHEHHs 3/0pOBbS U COOMIOACHHS HOPM 3KOJOTHYECKOIrO
TIOBEICHUSI B OKPYJKalOLIEH cpeie.

e IlpuBomuTe mpHMEpPHl NPaKTHYECKOTO HMCIOIL30BAHUS
(GHU3HIECKHX 3HAHHH 0 MEXaHUYECKHX SBJIECHHAX H (PU3HYECKHX
3aKOHAX;  HCIOJb30BaHUA  BO300HOBISEMBIX
SHEPruM;  OJKOJOTHYECKHX  IIOCIEeNCTBHI
KOCMHYECKOTO ITPOCTPAHCTBA.

» Pasnuuare rpaHAIE! IPEMEHEMOCTH (PH3HYECKHUX 3aKOHOB,
MOHMMATh BceoOmui xapakrep (yHIaAMEHTAIBHBIX 3aKOHOB
(3aKOH COXpaHEHMSI MEXaHWYECKOM SHEPruH, 3aKOH COXPaHEHHs
UMITYJIbCA, 3aKOH BCEMHUPHOIO TSATOTEGHHUS) W OIPaHHYCHHOCTH
UCIIONE30BAHMS YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u
Jp.).

e Ilpuémam momcka u (GOPMYJIHPOBKH J0Ka3aTe/lLCTB
BBIIBHHYTHIX THMIIOTE3 M TEOPETHYECKUX BBIBOJIOB HAa OCHOBE
SMIIUPHYECKH YCTAaHOBIEHHBIX (DaKTOB.

e Haxonurs aJIeKBATHYIO IPEeIOKEHHOH 3amaye
(usmgeckylo Mopens, paspemars npobleMy Ha OCHOBE
HMEIOIMMUXCA 3HAaHMH [0 MEXaHWKE C HCIOJIb30BaHUEM
MaTEMaTH4eCKOro amnmnapara, OLIEHUBATH peanbHOCTh
IIOJIy4E€HHOrO 3HaYeHUs (QU3NIecKOi BeTHIHHEL

HCTOYHHKOB
HCCIICAOBaHH




KUHETHYECKas DOHEPIus, MOTCHIMAIbHAS JSHEPrus, MeXaHWJecKas
pabora, MexaHwdeckas MomuocTh, KIIJ[ mpocroro mMexammsma, cuia
TPEHUS CKOJBXKEHHS, aMIUTUTY/[a, IEPUOJ H YacTOTa KOoIeOauui, IiuHa
BOJIHBL B CKOPOCTh €€ pacIpoCTpaHEeHHs): Ha OCHOBE aHAJIU3a YCIOBHU
3a/1a9¥ BBIIENATH (DPH3HYECKUE BEIUUHHBI M (OPMYJIBL, HEOOXOMUMBIE
I €€ pelIeH s, ¥ IPOBOAUTE PACUEThL.

IIeKmpoMazHumHble A6NCHUA

e PacmosHaBaTh DJIEKTPOMArHUTHBIC SBICHUS M OOBACHATE Ha
OCHOBE HMEIOIMXCs 3HAHWH OCHOBHBIE CBOMCTBA WJIM YCIOBHS
IPOTEeKaHHs 3THX SIBJICHUN: B3aUMOJICHICTBHE  MArHHUTOB,
QJICKTPOMArHUTHYI0 HMHAYKIHUIO, [EHCTBHE MArHUTHOrO IOJNA Ha
IIPOBOJIHUK C TOKOM, JMCIIEPCHIO CBETA.

e OmnuceBaTh M3YYCHHBIC CBOMCTBA TEN M 3JIEKTPOMArHHTHBIC
SIBIICHHS, HCTONB3Ys (HU3UYECKHC BETHYMHBL OICKTPHYCCKHI 3apsim,
CHIIy  TOKa,  DJIEKTPUYECKOe  HaNpPsDKEHHE,  3JIEKTPHYECKOE
CONPOTHUBIICHHE, YIEILHOE COMPOTHBIEHHE BeLIeCTBa, paboTy TOKa,
MOIIHOCTS TOKA; IIPH OIMCAHHM IIPABWILHO TPAKTOBATH (DH3MUECKHH
CMBIC]I MCHONB3YEMBIX BEIWYHH, HX OOO3HAYEHHS U  EIUHHIBI
M3MEPEeHHs; YKa3bIBaTh (OPMyIBI, CBA3EIBAIONINE JAHHYIO (U3HUECKYIO
BEJIMYUHY C IPYTUMH BEJIHIHHAMHE.

» Ucnone3oBars 3HaHUS 00 5JEKTPOMArHUTHBIX SBICHUAX B
MIOBCEIHEBHOM JKM3HH Ul oOecnedeHHs: 0e30MacHOCTH IIpH
oOpamiensd ¢ TpHOOpaMH M TEXHUYCCKHMH yCTPOHCTBAMM, IS
COXpaHeHHs 3/I0pOBbS H COOIONEHHS HOPM 3KOJIOTMYECKOTO
TIOBEJICHUS B OKPY)KaIOLIeH cpefie.

e IIpuBOIUTE IpPHUMEPHl MPAKTHYECKOTO HCIIOIH30BAHM
(u3HUecKHX 3HAHHI 00 DIIEKTPOMATHUTHEIX SBICHUSX.

e Ilpuémam moctpoeHus: GUIMYECKUX MOIENEH, ITOWCKa H
(GopMyNMpOBKH ~ JIOKA3aTeNILCTB  BBIABHHYTHIX TIHIIOTE3 W
TEOPETHYECKUX  BBIBOJIOB Ha  OCHOBE  OMIIMPUYECKH
YCTaHOBJIEHHBIX (PaKTOB.

« Haxonuts aJIeKBaTHYIO NPEUTOKESHHON 3ajave
(usmyeckyro Momenb, paspemare mpobieMy Ha OCHOBE
HMEIOINUXCA 3HaHHH 00 OJIGKTPOMAarHWTHBIX SBICHHSX C
UCIIOJIL30BAHMEM MAaTEeMaTHYECKOr0 armapara, H OICHUBATH
PeabHOCTE NOTYIYEHHOr0 3HAYCHUS (PU3HUECKOM BEIHYIHHEL.

Keanmoeoie agnenun

e pacro3HaBaTh KBAaHTOBLIE SBICHHUS M OOBICHATE Ha OCHOBE
HMEIOMAXCA 3HAHUH OCHOBHBIE CBOWCTBA WIM YCJIOBHS HPOTEKAHMS
9THX SIBJICHUM: €CTECTBEHHAA U HCKYCCTBEHHAs PaJHOAKTHBHOCTD, a-, P-
U y-M3ITy4CHHs, BO3HUKHOBEHHME IMHEHYATOTO CHEKTpa W3JIyYeHHs
aToMma;

* ONWCHIBATH H3y4YEHHLIE KBAHTOBBIC  SIBIICHHS, HCIONbL3Ys
(usuyecKHe BENMYMHBI: MAaCCOBOC YHCIIO, 3apA0BOE YHCIIO, IEPHOJ
ToJIypaciajia, SHeprus (poTOHOB; NPH ONUCAHWH IIPABHILHO TPAKTOBATHL

* HCIOIB30BaTh INOJYYEHHBIE 3HAHHS B IOBCEJHEBHOM
JKU3HA TIpH oOpamieHuM ¢ npubopaMe M TeXHHYECKAMH
YCTpOHCTBaMH (CYETYMK HOHM3HPYIOIIMX YacTHIl, JO3HMETP),
IULsL COXPAHEHUS 3/10POBhs B COOIIOACHUS HOPM 3KOJIOTHYECKOTO
IIOBEICHHA B OKPYXKaroIed cpeje;

* COOTHOCHTH DHEPTHIO CBA3HM ATOMHBIX sifiep C jaedexroMm
MAaccChl;

* TIPUBOJUTE MPUMEPHI BIMSAHHS PAJHOAKTHBHBIX H3JIydEHHH




(¢m3HYecKuil CMBICI HCHONB3YEeMBIX BeIMYMH, WX OOO3HAYECHHA H
CUHULLI HW3MEPEHHS; HAaXOMUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
(Hu3HIECKyI0 BEIMYUHY ¢ JPYTUMH BEIHYHHAMY, BEIUHCIIATE 3HAYCHHE
(UBHYECKOH BEJINIMHEL,

e QHAIM3MPOBATh KBAaHTOBBIC SBICHHS, WCIONB3ys (U3MYECKHE
3aKOHBI M TOCTYJIAThL: 3aKOH COXPAHCHHs SHEPIHH, 3aKOH COXPAHEHHUS
JJIEKTPUYECKOrO 3apsia, 3aKOH COXpaHEHHS MacCOBOIO YHCIA,
3aKOHOMEPHOCTH H3IIy4eHHs H IIOTJIOLISHHS CBETA aTOMOM, IIPH 3TOM
pas3/MyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M €r0 MATEMaTHYECKOE
BBIPAKECHHUE;

* pasiu4aTh OCHOBHBIC TNPH3HAKH IUIAHETAPHOW MOJENH aToMa,
HYKIIOHHOM MOJIENIM aTOMHOTI0 sJIpa;

 IIPUBOJAMTH IPHMEPHI HPOSBICHUS B MPHPOLE M MPAKTAYECKOIO
HCIIONI30BaHMsl PAIMOaKTHBHOCTH, SAEPHBIX M TEPMOSIICPHBIX PEaKIuii,
CIEKTPAIBHOTO aHAIH3A.

Ha JKHMBBIC OPraHU3MBI; [IOHUMATh IPHHIUIL ASHCTBHS J03UMETpa
U pa3IM4aTh YCIOBYS €I'0 UCIIONb30BAHHUS;

* INOHHMATh SKOJOTHYECKHE IPOOIEMBI, BO3HHKAIOIIHE MPH
HCIOIb30BAHMH ATOMHBIX JJIEKTPOCTAHIUM, W IIYyTH pPEIIeHUS
9THX MpoOJeM, MEePCIeKTUBHl HCIOIb30BAHUSA YIIPABISIEMOTO
TEpPMOSIEPHOTO CHHTE3A.

Cmpoenue u 360n1oyus Beenentoi

o VYkaseBarh Ha3BaHus IUTaHeT CONHEYHOM CHCTEMBI, pasiIH4arh
OCHOBHBIE IIPU3HAKM CYTOYHOTO BpAaIllEHHs 3BE3qHOr0 Heba, ABIIKEHHUS
Jlynsl, ConHna u IIaHeT OTHOCUTENLHO 3BE3T;

o llonumare pasnuuus MeXJy TIeJHOLNEHTPUYECKOM M TeoleH-
TPHYECKOH CUCTEMaMH MUpa;

e VkaspBaTh 0OLIHME CBOWCTBA M OTIMYMSA IUIAHET 3€MHOM
TPYIIIBI M IIAHET-TUraHTOB; MaIbIX Ten COJIHEYHOM CHUCTEMEI U
GosbIIUX MITaHeT; ONb30BATHCS KapToi 3Be3HOro Heba Npy Ha-
OImoieHusX 3Be3IHOro Heba;

o Pasnmmuarh OCHOBHEIE XapaKTEPHCTHKH 3Be3l (pasMmep,
IBET, TeMIlepaTypa) COOTHOCHTH I[BET
TEMIIepaTypoii;

e Pazmuuatre rumoressl
CHCTEMBI.

3BE3OBI C €c

0 unpoucxoxaecHun ConHedHoi




COJAEPXKXAHUE KYPCA
7 xnace
®u3uka ¥ ee poJib B MO3ZHAHHH OKpY’Kawniero Mmupa (4 gaca)
®usnKa — Hayka 0 HpHpoJe. DU3NIECKHUE SBIEHNS, BEIECTBO, Te0, MaTeprs. Ousnyeckue cBoiicTa Te). OCHOBHEIE METOB! H3YUEHHUs, HX pazmaume. [uxn
Hay4HOTo no3Hanus. [Torsrre o Qpusudeckoii Benmanne. Mamepenne dpusuueckux pemmans. MexyHapoasas cuctema exuam. [Ipocreiimue HU3MepHUTEIbHEIe
npudopsl. Llena penenmst mxanst mpubopa. Ilpenensr m3mepenws. [IpsMble W KOCBEHHBIE M3MEpeHHS. AGCOMOTHAS IOrPEIIHOCTE HM3MEPEHUs. 3aluch
pe3ysbTaTa NpAMOTO H3MEPEHHUSA C y4eToM abcomoTHOH norpemHocTd. CoBpeMeHHBIE TOCTHKEHMS HayKi. Poib Qu3uKU M y9eHbIX HamIeil CTPAHbI B pasBUTHH

TEXHUYECKOTO Mporpecca. BimsHHe TEXHONOIMYECKHX IIPOIECCOB HA OKPYXAOMYIO cpefy. Pomb (Gusuku B (OPMHPOBAHHMH eCTECTBEHHO-HAYUHOM
I'PaAMOTHOCTH.

IlepBonayajbHBIE CBEICHHS 0 CTPOCHHH BemecTea (6 9acos)
Ipencrapnenus o cTpoeHry BemecTsa. ONBITHL, MOATBEPX/IAIONIAE, YTO BCE BEIIECTBA COCTOAT W3 YACTHI[, Pa3eNeHHBIX IPOMEXyTKamu. Monekyna —
MeJTbuakIas JacTuIa BemmecTsa. PasmMeprr Monekyi. bpoyroeckoe asrmkenue. [iuddysus B razax, sKHAKOCTSX M TBEPABIX Tenax. Cs3b ckopoctr aubdysun
TeMITepaTypsl Tena. DU3MYECKHit CMBICT B3aMMOACHCTBHsS Molekynl. CyIecTBOBaHHE CHJI B3aWMHOIO IPHTSIKEHHS M OTTANKHBAHHS MOJNEKYIL. SIBIeHue
CMa9HBAHWA M HECMAIUBAHUA TEJ. ATperaTHble COCTOsHUs BemecTBa. OCODEHHOCTH TpeX arperaTHBIX COCTOSHHMI BemiecTBa. OOBSCHEHHME CBOWCTB ra3os,
KUJIKOCTEH U TBEPALIX TEII HA OCHOBE MOJIEKYIIPHOTO CTPOCHUSL.

BiaumopeiicrBue Tea (23 yaca)

Mexanuyeckoe apmwienue. Tpaekropus NBHOKeHHs Teda, nyrh. Epummma myru B CH. PaBHOMepHOE H HEpaBHOMEpHOE IBMKeHUE. OTHOCHTEIBHOCTH
npmkenus. CKOpOCTh paBHOMEPHOTO K HepaBHOMEPHOTO IBIKeHHs. BekTopHbie 1 ckamsipHbie dusmueckue Bemmaunsl. Oupesenenue ckopocTa. Onpeiesienne
IyTH, IPOHICHHOrO TENOM NPH PaBHOMEPHOM JBIOKCHMH, 10 (opmyne u ¢ momompio rpapuxos. Haxoxnenue Bpemenu sprkenus Ter. IIpsMoiuHeinoe
PaBHOYCKOpPeHHOe IBIKenue. Yckopenue. Eiumnna yckopenus. CKOpOCTh HpH NPSMONHHEHHOM PaBHOYCKODEHHOM [IBHIKCHHH. SIBJICHHE WHEPIHH.
[IposiBenne siBeHMs HHePLUK B OBITY U TexHUKe. VI3MeHeRHe CKOPOCTH Tel pa B3auMoaeiicTBrH. Macca. Macca — Mepa MHepTHOCTH Tela. HneprHOCTS —
CcBOMCTBO Tenma. OmpeneneHne Macchl Tela B Pe3yibTare ero B3aHMONEHCTBHS C JPYIHMH Telamy. BELICHEHHE yCIOBMI PaBHOBECHS YYEOHEIX BECOB.
ITnorrocTs BemecTea. M3sMeHeHye IIOTHOCTH OJHOTO M TOTO € BEIIECTBA B 3aBHCHMOCTH OT €TI0 arperaTHoro cocTosHus. Ompe/eeHne Macchl Tefa o ero
00BeMy M ILIOTHOCTH, 00BeMa Tela 10 ero Macce | MIOTHOCTH. Mi3MeHeH#e CKOPOCTH Tela Iy JeHCTBAM Ha Hero Apyrux Teil. CHila — IprYMHa H3MEHeHHs
CKOPOCTH JIBIDKCHUS, BEKTOpHas (usuyeckas senmuuuHa. I'paduueckoe nsobpaxenne cumsl. Cana — Mmepa B3amMopeifcTsus tei. Cuna Tsokecty. Hamuune
TATOTEHHs MKy Bcemu Ttemamu. CsobGoxmoe majenwe Teil. Bo3HMKHOBeHHE CHIBI ympyroct. Ilpmpoma cumbl ympyrocts. OMNBITHBIE IO TBEPIKICHAS
CYIECTBOBAHMA CHITBI yIPYrocTH. 3akoH ['yKa. 3aBHCHMOCTE CHIIBI TSKECTH OT Macchl Tena. Bec tena. Bec Tena — BextopHas ¢usmdeckas Bemuuna. OTim-
YMe Beca Tella OT CHIIBI TsDKecTH. CHila TSDKECTH Ha IPYTruX IUlaneTax. Ou3ndecKne XapakTepUcTUKy miarner. M3ydenne ycrpoiicTsa JuHaMomeTpa. 3mepenus
CHJI € IOMOUIBIO TuHAaMoMeTpa. PaBHoze#cTByromast cuil. ClloxeHne IBYX CHII, HalPaBICHHBIX 110 OJHON IPSIMOH B OHOM HAIPABJICHUH ¥ B POTHBOMOIOK-
HpIX. ['paduaeckoe n3obpaxenue pasHoneicTByromel aByx cun. Crna Tpenus. Mi3sMepenue CUItbl TPeHUS CKONbxerns. CpaBHEHHE CHITBI TPEHHUS CKONBKEHHS
¢ cuTo¥ Tpermst kadeHus. CpaBHeHHe CHIIBI TPEHHS ¢ BecoM Tena. Tperne moxost. Pons Tperns B Texmmke. Croco6b! yBETHUCHNS B YMEHBIICHHS TPEHHL.



JlaBjienue TBepABIX TeJ, KuAKocTel U razos (20 yacon)

Hasnenne. QopMyra /i HAXOKJACHUS JaBieHus. Enununa napnenus. BriicHeHHe croco00B W3MEHEHHs JaBieHus B OBITYy M TeXHHKe. IIPHIHHBI BO3HHK-
HOBEHHsI JABJICHHS ra3a. 3aBUCHMOCTD JIABJICHHS ra3a JaHHOH Macchl OT 00beMa U TeMIIepaTyphl. Pasiudus Mex /Iy TBepIbIME TeJIAMHU, JKAIKOCTSIMH W TA3aMH.
Ilepepava rapnenms XUAKOCTHIO M rasoM. 3akoH [lackans. Hamwaue naBnenuss BHYTPH XKHIKOCTH. YBEIWYEHHE NABICHHSA C TIYOMHON MOrPYKEHHUSL.
ObocHOBaHHE PACIIONIOKEHHUS IOBEPXHOCTH OJHOPOIHOM HXUIKOCTH B COOOIIAIONMIMKCS COCY1aX HA OMHOM YPOBHE, a HKHAKOCTEH ¢ pa3HOil IIOTHOCTBIO — HA
pa3HBIX YPOBHsX. YCTpOHCTBO ¥ JedicTBue mumosa. Bec Bosmyxa. AtmocdepHoe naeinenwme. Bimsinue atMocdepHOTO AaBiIeHHs HA JKHBBIE OPrAHH3MBEL
SlBnenus, HOATBEPIAAIONIKE CYIIECTBOBAaHAEe aTMoC(epHoro nasienus. Msmepenne armocheproro masnerns. Onsrr Topprdenm. Pacuer cuisl, ¢ KOTOpOR
aTmoc¢epa JaBHT Ha OKPYKAOIAE NPEeAMETEL. 3HAKOMCTBO ¢ paboToi U ycTpolcTBOM GapoMmerpa-anepousa. Vcmomb30Banme ero IpH METEOPOTOrHIECKUX
HabMOIeHHIX. ATMOC(EpHOE JaBIICHHE Ha Pa3IHYHBIX BBICOTAX. Y CTPOHCTBO M IPHHIMAI JACHCTBHS OTKPBITOIO KHUIAKOCTHOTO M METAIUIHIECKOT0 MAHOMETPOB.
TIpuHIET NEHCTBHS TOPITHEBOrO JKHIKOCTHOTO HACOCA M THIPABIMYECKOro mpecca. (H3MYECKHe OCHOBBI paGOTHI THAPABIMYECKOTO mNpecca. IIpHamHbl
BO3HMKHOBEHHMA BHITANIKHBaromeH crbl. IIpupona Berrankusaromeit cumbl. 3akon Apxumesa. [Inapanue Ten. YenoBus IiaBanus Tel. 3aBHCHMOCTD TIIyOHHEL
TIOTPYXKEHHS TeJIa B JKUKOCTE OT €T IIIOTHOCTH. PH3MYECKie OCHOBBI IIABAHKSA CY/I0B M BO3yXOTIaBaHus. BOAHBIM 1 BO3MYIIHEIH TPaHCIIOPT.

Pa6ora 1 momuocTs. IHeprus (13 yacos)

Mexanngeckas pabora, ee ¢pusmdeckuii cMbICT. MOMHOCTE — XapaKTEPHCTHKA CKOPOCTH BBIIONHEHHs paboThL. Exuuuip! MourHocTd. IIpoCcThie MexaHu3MBL.
Ppryar, HakIOHHas MIOCKOCTh. YCIOBHS PAaBHOBECHS pbraara. MOMEHT CHIBI — (u3MuecKas BEIMYHHA, XapaKTepH3ylomas AeiicTsue cHmbL IIpaBmio
MOMEHTOB. YCTPOHCTBO ¥ JICHCTBAE PHIYAXKHEIX BeCOB. Phraarn B Texmuke, Oty ¥ npupose. [ToBIKHbIA ¥ HEMOABUKHBILL GIOKH — IIPOCTHIE MEXaHU3MBL
PaBeHCTBO paboT IPH HCIONB30BAHKH IPOCTBIX MEXAHH3MOB. «301I0TOE TIPABHI0» Mexanuky. LleHTp Tsoxectn Tena. {eHTp TSHKECTH Pa3IMUHBIX TBEPHBIX TEIL.
Bunsl paBHOBecHs Tell. YcioBus paBHOBecHs Tell. IloHsatue o monessoit u nomuoi pabore. KIIJT mexanusma. Onpenenenne KITJ[ HAKIOHHOM IIOCKOCTH.
Sueprud. Kunetryeckas sHeprus. 3aBHCHMOCTh KUHETHIECKOMH SHEPIUU OT MAcChl TeNa B €ro ckopoctd. [loTeHuuansHas sHepris. 3aBHCHMOCTS [IOTEHIAANE-

HOH JHEPriy TeNa, IOJHATOrO HAJl 3eMIICH, OT €TI0 MAcChl U BEICOTHI oAbeMa. IIpeBpainenye MexaHHYecKo# SHEPIHH OJHOTO BHAA B Apyroi. [lepenada snep-
T'HH OT OJTHOTO Tella K IPyroMy.

Hrorosoe nosropenue (2 yaca)

8 xaace
IloBTOpenue (3 yaca)

Tenosnie asaenus (21 gac)

Tennosoe apmiernue. OcobeHHOCTH NBIKeHUs MoneKylL. Temosoe paprosecre. Temmeparypa. CBs3p TeMIepaTypsl Tella 4 CKOPOCTH IBHKEHHUS Ero MOJIEKYII.
Cease Temneparyp mo mkane Kenssuna v mxane Ilenscus. AGcomoTHsii Hymb TeMmueparypsl. IIpeBpaiienve 3HEPrHHE Tela B MEXaHHYECKHX IPOLECCaX.
Brytpernss oneprus tena. Ilonnas sneprus tena. CnocoObl U3MEHEHHUS BHYTPEHHEH SHEpruu Teja. YBelUYeHue BHYTPEHHeH SHepruu Tena COBEPIIICHAEM
paboTHl HAJl HEM MM €¢ YMEHLIICHHWE NPH COBEPUICHHMM PaGoTEI TemoM. VIsMeHeHue BHyTpEeHHeH SHeprum Tena Temvonepegadeir. TeIuompoOBOXHOCTS.



Paznmmaue TenIonpoBOHOCTEHN pasHBIX BemecTB. KOHBEKIM B KHAKOCTAX U rasax. O0wscHenne koHBeknuu. [lepenada sHepruu usnydyenueM. OcobeHHOCTH
BHJIOB Teruionepenaun. KonuuectBo TemnoTel. EAMHUIBEI KOMHYECTBA TEIUIOTHL. Y Ie/bHAs TEIUIOEMKOCTh BemmecTBa. Popmyna Uit pacdera KOIHYECTBa
TEIUIOTHI, HEOOXOAMMOr0 JIUIsl HarpeBaHUs Tejla WM BBINEISeMOr0o UM MPU OXJNAKICHUHU. Y CTPOMCTBO U MpPUMEHEHUE Kamopumerpa. TOIIHBO Kak HCTOYHHK
SHEPruH. YJenbHasd TeIuloTa cropaHus Ttormea. Dopmyna Juis pacdeTa KOJMYECTBA TEIUIOTHI, BBIACISGMOrO MpH cropaHuu ToiumBa. llpespamenue
MEXaHWUYECKOM 3HEpPruM BO BHYTpeHHIOIO. [IpeBpamenne BHyTpeHHEH OSHeprum B MexaHudecKyio. CoXpaHeHHME 3HEPrMH B TEIUIOBBIX Ipoleccax.
HeoOpaTHMOCTE TEMJIOBBIX MPOIECCOB. 3aMKHYTasl CHCTeMa. 3aKOH COXPAHEHMs W IIPEBpAICHUsI JHEPIMH B NpUpOZe. ArperaTrHble COCTOSHHS BEIIeCTBa.
Kpucramumyeckoe U aMopdHOE COCTOSIHUSA TBepaoro Tena. [InaBnenne u oTBepAeBaHue (KpUCTAIM3aNKMsI) KPHCTAIUIMIECKUX Tell. Temmeparypa IUIaBIeHus.
I'paduk IUIaB/IeHUS. ¥ OTBEPIECBAHUS KPUCTALIMYECKUX TEN. Y enbHas Terrora rasieHus. OO0bscHeHHe IPOLEccOB IUIABICHHS U OTBEPACBAHHS HA OCHOBE
MOJIEKY/ISIPHO-KHHEeTHIecKoi Teopuu. DopMyna ams pacdeTa KONMYECTBA TENJIOTHl, HEOOXOAMMOrO IUIs IUIABJIEHUS Tella WJIM BBIICJBIOIErocs IpPU ero
kpuctaummzanu. [lTapooGpazoBanue um ucmapenue. Cxopocth ucmapenus. Hacenmennsii w HeHacelueHHBI map. Konpmencaums napa. J{uHamudeckoe
pasHOBecue. OcoOEHHOCTH NIPOIECCOB UCTIAPEHHS U KOHAeHcanuu. [loriomenne SHepruy Mpy UCIIAPEHUH JKUIKOCTH U BHIJEJICHUE €€ IIPH KOHICHCAIIMH TIapa.
[Iponecc xunenus. Temmeparypa kureHus. IIoCTOSIHCTBO TeMIeparypel IPH KUIIEHHH B OTKPHITOM cocyzae. BnaxHocts Boznyxa. Touxa pocel. CrocoOsr
OmpefeNneHus BIaKHOCTH BO3yXa. ' MTpOMeTpEl: KOHACHCAIIMOHHEIA U BoNocHOH. [lcuxpomerp. Pu3nueckuii CMBICI YAETHHOH TEIUIOTHI Mapoobpa3oBaHusa 1
koHjeHcanuu. PopMmyna sl pacdeTa KOJIUYECTBA TEILIOTHI, HEOOXOUMOT0 Ul NPEBPAIeHUs KHUAKOCTH B Iap WM BBIACIISIONIErOCs MPH €ro KOHICHCAIIHH.
PaGora rasa u mapa npu pacmupesud. Ternossie apurarenu. [Ipumenenne 3aKkona COXpaHeHHs ¥ IPEBPAIIEHNS SHEPTHH B TEILTOBBIX IBUTATEISIX. Y CTPOHCTBO
H TPUHIMI JeAcTBHS aBuratens BHyTpeHHero cropasus (JIBC). Oxomormueckue mpobiaeMsl npu ucrnonszoBanuu J[BC. YeTpoicTBO M HPUHIUI JeHCTBHSA
napoBoit Typounsl. KIIJ[ TermoBoro aBurares.

AuiekTpHyecKkue spJaeHus (27 yacon)

OnexTpu3amMs Tel. JJIEKTpUUeCKHM 3apsan. Eaununa snexrpudueckoro 3apsaa. JlBa BHOa 53JeKTpHUYECKHX 3apsioB. B3amMmoneHcTBHE OIHOMMEHHO H
Pa3HOMMEHHO 3apsOHKEHHBIX Tell. Y CTPOMCTBO 3NEKTpockona. ODiexkTpoMerp. [leneHue BemecTB MO CHOCOOHOCTH IepejiaBaTh SNEKTPUYECKUN 3apsy| Ha
IIPOBOJHHUKY, IOIYIIPOBOJHUKH M JUAIEKTPHKU. XapaKTepHas 0COOEHHOCTH IONIyNpoBoAHUKOB. [lorsaTnsa 06 snextpuyeckom none. Ilose kak ocoObiit Bux
Marepuy. DNeKTpuueckas cuia. HampsyKeHHOCTE 3JIeKTpHYecKoro moiid. JIenmuMocTs 3IIeKTPHYEcKOro 3apsaad. JISKTPOH — YacTUIlA ¢ HAUMEHBIIHM 3JIeK-
tpudeckuM 3apsgoM. Crpoenue atoma. Ctpoenme simpa atoma. Helitponsl IlpoTonsr. Monemu aromoB Bojopona, remus, mutusi. Monsl. OObsicHeHHE HA
OCHOBE 3HAHUH O CTPOEHHMH aTOMa JJIEKTPHU3ALMHA TEJ MPH CONPHKOCHOBEHHH, Iepeade YacTH 3IEKTPUYECKOro 3apsjia OT OJHOIO Tela K JpyroMy. 3aKoH
COXpaHEHMs dIIEKTpUYecKoro 3apsna. Craruyeckoe dJIEKTPHYECTBO, €0 YUET U MCIONB30BaHue B OBITY B TEXHHKE. 3a3eMiIeHHe. DIEeKTPUIECKHH TOK. Y CIoBUs
CYIIECTBOBAHUS 3IEKTpUdeckoro Toka. Merounukm anekTpudeckoro Toka. Hampasienue sneKTprdeckoro Toka. DJIeKTpudecKas [ellb U €€ COCTABHbIE YacTH.
VcnoBuble 0003HAYEHHS, OpPUMEHAEMBIC Ha cXeMax ajekrpudeckux nenei. Ilpupozma smexrpudeckoro toka B Meramiax. CKOpPOCTh pPacHpOCTpaHEHHMS
AIEKTPHYECKOTO TOKA B MPOBOAHMKE. JlelcTBHA 3neKTprYecKkoro Toka. [Ipespaiienue sHEpruu 31eKTpUYecKoro Toka B Ipyrue BUbI oHepruu. ['anspanomerp.
Cuna Toxa. VIHTEHCHBHOCTE 3NEKTpUYecKoro Toka. Qopmyna s onpeneneHus: cuibl Toka. Exununa cunet Toxa. HasHauenue ammepmerpa. Bxmoduerue
amnepMmerpa B rens. Onpezenenye NeHbl JeeHUs ero MKalbl. JIeKTpHYecKoe Hanpspkenue. Enunuia vanpsokenus. @opMyiia [Uist ONpeIeIeHus HapsKeHUs.
H3MepeHne HalpsDKeHUs BOJIBTMETpPOM. Brimodenue BonpT™MeTpa B 1enb. OnpeneneHue NeHsl AeICHHs ero MKanbl. 3aBUCHMOCTh CHJIBI TOKA OT HaNpsKeHUs



TpY TIOCTOSIHHOM CONPOTHBJICHHH (BOJILT-aMIIEPHAs XapaKTePUCTHKa). DNleKTpudeckoe conporusienne. Eaunuia conpotusienus. 3akon OMa s yqacTka
nerd. Tlpupona snekTprdeckoro conporueieHns. COOTHOMERNE MEXIy CONPOTHBICHHEM HPOBOJHAKA, €r0 JUTMHOH M IUIOMIABIO MONEPEUHOTO CEYeHHS.
Ynensroe conpormeienue nposopnuka. [Ipwarmm peficTBus m HasHaueHWe peoctata. Ilomkmouenue peoctata B mems. [10CITE0BATENTRHOE COETHHCHHE
npoBoAHKUKOB. CHia TOKa M HaUpPMKEHWE B ILEMH IPH MOCIEeAOBATENbHOM coequHenun. COIPOTHBICHHE MOCIEIOBATENBHO COETMHEHHBIX IIPOBO/THAKOB.
[Mapaniensroe coenuHeHue NPoBOAHMKOB. CHia TOKAa M HANpPKEHHE B NEMH IPU NapaUICIbHOM coeuHeHuH. CONMpOTHBICHAE AByX MapaLIebHO
COEIMHEHHBIX TIPOBO/HHEKOB. PaboTa snekTpudeckoro Toxa. Gopmyrna 1yt pacyera paboTsl Toka. Enpuuna paGoTer Toka. MOIHOCTE 2IEKTPHYECKOrO TOKA.
®@opmyria Ui pacdera MOIHOCTH ToKa. PopMyna UL BLIMHCIECHUS PaGOTHI 3IEKTPHUECKOr0 TOKA Yepe3 MOIIHOCTh M BpeMs. EJuHMIBI paGoTsl TOKa,
HCTONL3YEMBIE HA TPAKTHKE. Pacyer CTOMMOCTH H3DaCcXONOBAaHHOH J7TeKTpodHepruu. HarpeBaHme IPOBOJHMKOB 31eKTpHUCCKHM TOKOM. DopMyna Ui
pacdeTa KONMYECTBA TEIUIOTHL, BBIIEISIEMOTO MPOBOJHUKOM NpPH IPOTCKAHHH 110 HEMy JNeKTpHyeckoro Ttoka. 3akor Jhxoymsi—Jlemma. Kommencartop.
OuexTpoemMKocTh KoHxencaTopa. Exununa snexrpoemkocty. [ltockuit KOHIEHCATOP. 3aBHCHMOCTE 3EKTPOEMKOCTH MIOCKOTO KOHJCHCATOPA OT TUTOTIAIH €ro
IUIACTHH, PACCTOAHUS MEXNIY HUMH, OT AUBJICKTPHKA, KOTOPBI HAXONUTCSA MEXK/Ty €ro IUTaCTHHAMH. DHEPrus 3IeKTPUYecKoro mois KoHpeHcaropa. Jlamma

OCBEIICHHS. YCTPOMCTBO JIAMIIbl HAKAIMBaHHS. DJIEKTPHYECKHE HArPEBATETbHBIC NPUGOPEL [IPHYMHBI Meperpy3kd B IEME M KOPOTKOTO 3aMBIKAHFS.
[Ipenoxpanureny.

JIEKTPOMATHHMTHBIE siBJIeHud (6 4acon)

llocrostxere MaruuTel. B3aumozelicTere MarHuTOB. MareuTHOE IOJIE. YCTAHOBIEHHE CBS3M MEKIY JIEKTPHUCCKHM TOKOM M MATHHTHBIM mojeM. OMbIT
Opcrena. MaruuTHas cuia. MarauTHOE IOJIe NPSMOTO TOKA M MOCTOSHHBIX MarHuToB. MarautHble munuu. OGBACHEHHE MPHIHH OPHEHTAIWH JKeJC3HBIX
ONHIIOK B MarHHTHOM I0jie. MarAuTHOE HOoNe KaTymku ¢ TokoM. CrocobbI H3MEHEHHs MAarHUTHOIO ACHCTBHS KATYIIKH C TOKOM. DNIEKTPOMATHATHI B HX

npuMeHeHue. JIelcTBie MarHUTHOTO TOJISl Ha IPOBOJHUK C TOKOM. Y CTPONCTBO ¥ IIPHHIAI AeHCTBHS SMEeKTPOIBHIATES IIOCTOSHHOTO TOKa. MAarHHTHOE II0Jie
3emnu. MarauTHBIC aHOMATMK ¥ MArHUTHBIE OYpH.

CeertoBrpie siBjaenus (9 wacos)

Hcrounuxu cBeta. ECTECTBEHHBIC M HCKYCCTBEHHBIE HCTOYHHUKY CReTa. TEIoBbIe U MIFOMHHECIEHTHBIE HCTOYHMKH CBETA. DHEProcGeperatolue JaMirsL.
Toueunsii HCTOYHMK CBeTa M CBETOBOH Jy4. [IpsMonumeiinoe pacipocTpaHeHye cBeTa. 3aKoH IPSMOTHHEHHOTO PACIIPOCTPAHEHNUS CBETA. Ob6pasoBanue TeHn
¥ monyTerd. ConHeyHoe U JIyHHOe 3aT™eHus. SIBnenus, HabmonaeMble IIPH NIaIEHHH Jlyda CBETa Ha PPAHHILY Pasiena ABYX Cpeil. OtpaxeHue cBera. 3aKoH
orpaxeHms cBeta. O6patumMocTs CBeTOBBIX Jy4eit. ITmockoe 3epkaio. ITocTpoeHne H306paxeHus IpeMeTa B IITOCKOM 3epkaie. MuuMoe u3obpaxeHue.
SBnenue mpenomierns ceta. COOTHOIEHHE MEXIY YIJIOM TaJCHHS H YIJIOM Hpenomienus. OnTudeckas MIOTHOCTH CPebl. 3aKom IIPEJIOMIICHHUST CBETA.
OtHocHTeBHBI TOKa3aTeNb MPEIOMICHAS ABYX cpejl. SIBieHne MONHOro BHYTPEHHEro oTpakeHus. [Ipenesubii yron. JIuu3bl, uX QU3KYecKHe CBOHCTRA 1
xapakTepucTHKH. Doxyc muu3bl. PoxycHoe paccrosHue. OnTudeckas cuta MH3EL Expmmma onrudeckoi crbl. M306paxkenns, napaeMbie 1uu30ii, JleifcTBr-
TeIpHOE H300pakeHue. Micnons3oBanue IMH3 B ONTHYECKHX npubopax. CTpoenue riasa. QyHKIEE OTAEBHBIX YacTell riiasa. GopMupoBanue HU300paKEeHHS HA
cerdaTke Inasa. JledekThl 3peHus: NaIbHO30PKOCTh U BIM30PYKOCTE.

Hrorosoe noBropenue (2 yaca)



9 kaace
IloBTopenne (3 waca)

3aKkoHbI ABHIKEHUSA M B3auMoeiicTBaA TeJ (25 gacoB)

Ormmcanne Brokenns. Marepraibaas ToYKa Kak Mozienb Tena. Kpurepuu 3aMmens! Tena MatepuanbHoit Toukoii. [TocTynarensnoe memkense. CHcTeMa 0TCUeTa.
Ilepemenienne. Pasmudue Mexy MOHSTHIME «IYTh» U «TepeMemenue». Haxox/Ienre KoOpA¥HATE TeNa 110 ero HAYaIbHOM KOOPAHHATE H IPOEKIHMH BEKTOpa
nepememenus. Ilepemelnenue npu MPIMOTHHEHHOM PaBHOMEPHOM MBIKeHHH. CKOPOCTH PABHOMEPHOIO IPSMONHMHERHOTO IBHKCHHS. VPABHEHHE [BIKCHEISL.
I'padurn 3aBucumoctn X (t) ¥ mHpAMONMHEHHOE PaBHOYCKOPEHHOE [BHKCHHE. MrHOBEHHas CKOPOCTh. Y CKOpeHwe. CxopocTs MOPAMONHHEHHOrO
PaBHOYCKOpEHHOTO JBiKerHs. I'padux cxopocru. Ilepememmenue NpH MPIMONAHEHHOM PABHOYCKOPEHHOM JIBEDKCHHH. 3aKOHOMEPHOCTH, IpHCYIIHE
IPSIMOIMHEHHOMY ~ PaBHOYCKOPEHHOMY —[IBIDKCHHIO 0e3 HadameHO# ckopocTH. OTHOCHTENBHOCTS TPAEKTODHH, TIEPEMEIIEHHs, IyTH, CKOPOCTH.
'eomenTprdeckas 1 TrelHONCHTPAYECKas ChcTeMbl Mupa. [Ipaduna cMeHBI THA ¥ HOYM Ha 3eMuie (B TeNMONEHTPHYECKOH CHCTEME). [IpuauHbBl ABIKEHAS C
TOYKH 3PCHHS APHCTOTEN M ero mocnenoBareined. 3akon unepmuu. Ilepsrii 3axon Heiotoma. MHepuuaisHbie cucTeMbl otcyera. Bropoii 3akon HeioToma.
Tpernit 3axon Hefotora. Cobonoe mafenue ten. Yekopenne cBoboamoro magenns. Ilanenue el B BO3Myxe  pa3peskeHHOM IPOCTPAHCTBE. JIBIKEHNE Tela,
OpOIIEHHOr0 BEPTHKAIBHO BBEPX. YMEHBINEHHE MOJYJs BEKTOpa CKOPOCTH IPH IIPOTHBONOJOXHOM HANPABIEHHH BEKTOPOB HAYATILHOMN CKOPOCTH H
yckoperust cBoboaHoro majeHus. HeBecomocTs. 3aK0H BCEMHPHOTO TATOTEHUS H YCIOBHS €r0 IPHMEHHMOCTH. | paBHTAIMOHHAS [OCTONHHAS. Yckopenue
CBODOHOrO MaficHHs Ha 3eMJIc W APYIHX HeOECHBIX Telax. 3aBUCHMOCTh YCKOPEHHs CBOGOIHOTO MANEHUS OT IOIHPOTEI MECTa ¥ BBICOTH Hajx 3emneit. Cuia
ynpyroctd. 3axon I'yka. Cuia Tpenus. Bijsl TpeHus: TpeH#e HOKOS, TPEHHE CKOLKEHHS, TPeHHe KadeHus. PopMyia I pacyeTa CHIIBI TPEHHS CKOJBKEHHSL.
Koo puument tpermst ckombxenus. [IpEMepHl IOJNE3HOro NpOSBIEHHS TpeHUs. IIpsMONMHEHHOE ¥ KPHBOIMHEHHOE IBUIKCHHE. JBHXKEHUE Tena Imo
OKPYXHOCTH € TOCTOAHHOM IO MO0 CKOPocThio. LlenTpocTpemurensroe yckopenue. MekycerBennble ciyTaukd 3emmu. [lepas KocMmdeckas CKOPOCTb.
Bropas xocmmgeckas ckopoctb. UMimyibe Tena. 3aMKHyTas cucrema telnl. MisMeHeHre HMITYTHCOB TelT IIPH X B3aHMOJEHCTBIH, 3aKOH COXPaHECHUS UMITYJIBCA.
CymHoCTh U pHMEphl peakTHBHOTO ABMAKEHHS. HasHauyenue, KOHCTPYKI(HS W TIPUHIMAI AeHCTBHS pakeThl. MHOrOCTyIIeHYaThe paketsl. Pabota cuisl. Pabora
CHJIBI TSDKECTH M cHibl ynpyroctd. Koncepsarmsubie cuibl. Ilorennuanshas sweprus. Kunermdeckas sneprus. Teopema 06 H3MEHEHHH KMHETHUECKOH
9HEPruu. 3aKOH COXPAHECHUS MEXaHUIECKOM SHEPrUH.

Mexanugeckne Kojiebanusa u BoHbL 3ByK (10 gacos)

IIpuvepst KoneGarenbHOro ABkerns. Obmue 4epTsl pa3sHo06pasHbIX Konebanuit. JMHaMuKa KomeGanuil TOPH3OHTAIBHOTO NPYKHHHOrO MasTHEKA. CBOGO/I-
HbIe KoneOaHus, KoJeOaTe/bHbIe CHCTEMbL, MASTHHK. BeMIIMAEI, XapaKTepu3yiomue KoeGaTebHoe IBIKEHHE: aMILIATY/a, TIEPHOJ, JacTOTa, ¢aza xoneba-
HUi. 3aBHCHMOCTS NIEPHOJIA W YACTOTHI KonebaHuii MasTHHKA OT JUMHEI ero HutH. [ apMormueckue xonebanms. Maremaruueckuii MasTHHK. IIpeBpamenne
MEXaHHYECKOH JHEPrud KojieOaTelbHOH CHCTEMBI BO BHYTPEHHIOI. 3aryxaiomue KoneOGanus. BruHyxIeHHbIe kosiebammsa. UacrtoTa YCTAHOBUBIIIUXCS
BEIHYK/ICHHBIX KOIeOaHui. Y CIoBus HACTYIUIEHNS U (pU3HYECKas CYNIHOCTH SBICHHS Pe30HAHCA. YYeT pe30HaHca B IpaKTHKe. MexaHmsm pacupocTpaHeHHs
Konebanuii B cpene. Ympyrne BouHsL Ilomepeusble ¥ NPOAONBHEIE YOPYTHE BONHBI B TBEPABIX, KUIKAX M ra3000pasHBIX cpeax. XapaKTepiCTHKH BOJIH:



CKOpOCTB, JIHHA BOJIHBI, YaCTOTa, IIePHOJ Kosebanuii. CBsA3k MeXy 3TUMH BeTHIrHaMu. FIcTouHMKH 3ByKa — Tena, Konebmonmecs ¢ yacToToi 16 'y — 20
kI'n. 3ByKoBBIe KONEOaHMs. DXONOKauysA. 3aBUCHMOCTE BBICOTHI 3ByKa OT YacTOThI, 4 TPOMKOCTH 3BYKa — OT aMIUTUTY/IB! KOMCOAHUH 1 HEKOTOPBIX APYTHX

npuand. Tem6p 3Byka. Hamudue cpezbl — HeoOXoauMOe yclIOBHE PaclpoCTpaHeHHs 3Byka. CKOPOCTh 3ByKa B Pa3THUHBIX cpeax. OTpakeHue 3ByKa. DXO.
3BYKOBOI pe30HaHC.

JnexkrpomaruutHoe mnoie (14 gacos)

Wcrounnkn marautHOro moist. 'mmoresa Ammepa. I'paduueckoe H300pakkeHHe MAarHMTHOTO IOJs. MAarHuTHBIE JHMHWHM HEOXHOPOJHOTO W OJTHOPOJHOTO
MarHATHOro moJist. CBs3b HANPABIEHUS IMHUA MarHUTHOTO TOJIA, CO3/[AHHOTO IPOBOJIHMKOM C TOKOM, C HAIIPAaBIEHHEM TOKA B IIPOBOIEHHUKE. ITpaBuno Oypas-
unka. [IpaBuiio npasoi pyku Ui conenonya. JleficTBre MarHMTHOTO MOJIS HA IIPOBOJHKK C TOKOM M HA ABUIKYIIYIOCS 3apSDKEHHYIO YaCTHILY. ITpaBuno nesoit
pyxa. Hunykius MarsMTHOro noisi. Mojyis BekTopa MarHMTHONH HMHAYKUWH. JIMHAM MATHHTHOH MHIYKIHH. 3aBHCHMOCTH MArHHTHOTO TMOTOKA,
IPOHH3BIBAIOIICTO MIOMA/s KOHTYpA, OT MOIYJIA BEKTOPA MarBMTHOM HHIYKIIMH MarHATHOTO IO, OT MIOMANH KOHTYPa X OPHEHTAINH IUIOCKOCTH KOHTYpa
[0 OTHOWICHMIO K JIMHHAM MAarHMTHOH MHAyKOuH. Ousirsl @apazes. Ilpuuuna BO3HMKHOBEHHS HWHIYKIMOHHOTO TOKa. ONpeeNeHHe SBICHHS JIEKTPO-
MArHATHON MHAYKIHH. TexHIIeckoe npuMeHenne aBieHus. Bo3HUKHOBEHHE HHIYKIMOHHOTO TOKA B AMIOMHHHEBOM KOJIBIE TIPH H3MEHEHHH IPOXOSIIEro
CKBO3b KOJIBLIO MArHUTHOTO M0TOKA. ONpe/ie/icHue HalpaBIeH s HHTYKIMOHHOro Toka. [Ipasmio Jlenna. SIsnenns camounmykiun. UHIYKTHBHOCTE. DHEprus
MarHATHOro moys Toka. IlepemeHHEI dnekTpudecKnii ToK. DNeKTPOMEXaHNIECK I HHIYKIMOHHBIA reHepatop (KaKk IpEMep — rugporeneparop). ['paduk
3aBHCHMOCTH CHJIBI IEPEMEHHOI0 ToKa OT BpeMeHH. ITotepu suepruu B JIOIL, criocobs1 ymenpienus noteps. [[edcTBYrOMMe 3HAYCHNS HAPSOKSHHS U CHIIBI
IepeMeHHOro Toka. Hasnadenue, yCTpOHCTBO M IIPHHIMI JeHCTBHS TpaHC(OPMATOPA, €ro IMPUMEHEHHe TPH Hepenade SIEKTPOIHEPTHU. DIEKTPOMATHUTHOE
ToJIe, ero UCTOYHUK. Pasiuune MEXTy BEXDEBBIM JJIEKTPHUCCKHAM H 3JIEKTPOCTATHYECKHM TMOJISAMH. DJIEKTPOMATHHTHEIE BOJIHBL: CKOPOCTB, IIOIIEPEYHOCTD,
JUIHA BOJIHBI, DPHYMHA BO3HUKHOBEHHS BONH. [loiydenune ¥ perucrpanys 5MeKTPOMArHHTHBIX BONH. BBICOKOYACTOTHBIE 3IIEKTPOMATHHTHBIE KONEOAHUS W
BOJIHBI — HEOOXOJUMBIC CPEJCTBA I OCYIIecTBICHMS pamuocBssu. Komebarensusii xornTyp. ITomydenue 3JICKTPOMArHUTHEIX Kosiebanuii. Popmyna
Tomcona. PanguocBsss. brok-cxema nepejalomero u IMPHEMHOTO YCTPOHCTB IUIS OCYLIECTBICHUS PAIHOCBI3H. AMILIATYIHAS MOXY/SIIUS X JETEKTHPOBAHUE
BBICOKOYACTOTHBIX KoJleOauuii. Miurepdepentms u mudpaxnus cera. CBeT Kak YacTHBIA Cilydail 3eKTPOMATHATHBIX BOJH. J{HAna3soH BHIUMOTO H3ITyJeHU
Ha IOKaje dICKTPOMArHUTHBIX BOJNH. HaCTHIBI 3JICKTPOMAarHATHOTO H3NMydeHHs — (OTOHBI (KBaHTHI). DHeprus KBaHTa. OTHOCHTENBHEBIH M aGCOMIOTHBIH
IIOKa3aTeNy [PSIOMIICHUSA CBETa, X (usmdeckuit cMbicy. PpoHT BOMHEL SIBIeHue mucepcrn. Pasnoxkenue my4ka Genoro cBera B caektp. [Tonygenue 6enoro
CBETA IyTEM CJIOKEHMS CHEKTPAILHBIX 1BeTOB. L[Bera Ten. Hasmadenue m ycrtpoiicTBo cmexrtporpada M CrekTpockona. THIBI ONTHYIECKHX CIEKTPOB.
CruronmHo# i NMMHEAYATEIe CIEKTPBI, YCIOBUS BX MoTyderus. CHeKTPhl MCITYCKAHHUS W NOITIOMEHHs. ATOMBI — HCTOYHHKH H3IyIeHUs H [OIIOMIECHHUS CBETA.
3akon Kupxroda. CnexrpanbHelii aHaH3.

Crpoenue aroma u aromuoro siapa. Mcnonb3opanne suepruu atomusix saep (10 wacon)

PammoaxTuBHOCTE. CIOXKHBIA COCTAB PajHOAKTUBHOTO W3MydeHus. Ambga-, bera- u ramma-gactunsl. Momens atoma Tomcoma. Omsrtsr Pesepdopna mo
paccestHuto a-9actrn. [lnanerapuas mozens atoma. [loctynarsr bopa. OOBsiCHEHNE M3y 9eHHs U TIOTIOMEHHUS CBETA ATOMAMH M IIPOHCXOKIECHHS JTHHEHIaTHX
CTIEKTPOB Ha 0CHOBE MocTynaToB bopa. IIpeBparenus sjep IpH paIMOaKTHBHOM paciiajie Ha puMepe anbha-pacnajia pamus. OG03HAYCHHE ISP XHMHIIECKHX



ameMeHTOB. MaccoBoe u 3apsanoBoe uucia. 3aKOH COXPAHEHHA MACCOBOTO 9HCIA U 3apsia NPH PAIMOAKTHBHBIX IPEBPAIICHUSX. Ilepuon momypacmama
PaJMOaKTUBHBIX BELICCTB. 3aKOH paJMOaKTHBHOIO pacrajga. HasmadeHme, ycTpoHCTBO M TIPHHIHI ACHCTBHS CYETUHKA [eiirepa 1 xameps! Bunbcona.
BribuBanme «-JacTHIaMU IPOTOHOB U3 sifiep atoma asota. Habmonernue dororpadmit o6pasosasmuxcs B kamepe Buiscona TPEKOB YaCTHII, yYaCTBOBABIIUX B
snepHoit peakiwn. OTKpbITHE U CBOMCTBa HeHTpoHa. [IpoTOHHO-HEHTPOHHAS MOEeNh sapa. PUHUECKUIl CMBICT MACCOBOTO ¥ 3apanoBoro uucen. OcobennocTa
sfepubix cuit. V30Tonsl. DHeprus cBi3d. BHYTpEHHsS SHEprus aTOMHBIX Sfiep. 3aKOH O B3aHMOCBSI3H MacChl U oneprun. Jledexr macc. Boigenenne mmm
IOITIOMICHAE SHEPrUy B SUIEPHBIX peakmusx. Mogens mporecca Jenenus supa ypaHa. Beinenenne sHeprud. YclIoBus OpOTEKaHHS YIPAaBISEMOM LEMHOMN
peakmuu. Kputudeckas macca. Hasnauenwe, ycTpoicTBO, MPUHIMII JEHCTBAS SAEPHOrO PeaKTOpa Ha MEUTCHHBIX HEHTPOHAX. IIpeobpasoBanme sHEPrUM sAzIEp
B BJIEKTPUHECKYIO JHEPruio. AToMHas sHepreTuka. [Ipemmymectsa u meoctatkn ADC mepes APYTHME BHIAME 3EKTPOCTAHIMI. Broornyeckoe neficTrie
pamuanyy. GU3MYECKHE BETHIMHEL: MOTTOMEHHAs /032 H3MyYeHHs, KOODOUIMEHT KadecTBa, SKBUBATICHTHAS /1033 BIuUsHAE PaJHOAKTHBHBIX U3IyYeHHH Ha
JKUBBIE OpraHu3Mbl. CIOCOOR! 3alAThL OT paxHald. YCIOBHS TPOTEKAHHsS W IPHMEpPhl TePMOSIEPHBIX peakuil. Britenenne sHepruu u HEPCIIEKTUBEI ee
ucnons3oBanus. Mcrounuxu sueprun CoHila | 3Be31.

Crpoenne u 3pomonns Beenennoii (4 yaca)

Cocras Conneynoii cucremsl: Conriie, BoceMb GONBIIMX IUIAHET (IIECTh U3 KOTOPBIX HMEIOT CIIYTHHKH), IISITh IUIaHET-KapJIMKOB, 4CTEPOMIBI, KOMETHI, METeop-
Hpre Tena. opmuposarie COMHEIHOM CHCTEMBL. 3eMIL U IUTAHETHI 3eMHOM rpymusL. OOIHOCTS XapaKTePUCTHK TUTAHET 3eMHOI TPYNIbL. [ [TaHeTbI-THTaHThL.
CoyTHEKM ¥ KOJbLA IUTAaHET-TUranToB. Maisle Tena CONHEYHOH CHCTEMBT: acTepouasl, KOMETEL, MeTeopHble Tena. OOpazoBaHue XBOCTOB KomeT. PamuanT.
Mereoput. bomin. ComHile u 3Be3/pl: CIOHCTas (30HHAS) CTPYKTypa, MarEUTHOe mone. Mcrounux sHeprum CONHIA M 3BE3] — TEIUIO, BHUIEIIEMOE IIpH
NPOTEKAHWM B MX HEApax TepMosmepHbIX peakiwmid. Cramuu ssomormn Comana. amaxruxu. Meraranakruka. Tpo BO3MOXHEIE MOZIENH HECTaIHOHAPHOMH
BeenenHoi, npeioxernsie A. A. @pramanom. DKcnepuMenTaTBHOE OATBEPXKeHre Xa66110M pacimupenus Beeneruoit. 3axon Xa66ma.

Hrorosoe moBropenmne (2 yaca)
TEMATHYECKOE INTAHUPOBAHUE

Ne Tema [ KosmyecTBo
7 kiacce
4acoB a/p K/p
1 @u3uKa ¥ €€ poNb B IO3HAHUH OKPYXKAIOIEro MUpa 4 1 0
) IlepBonayanbHEIE CBEIEHUS O CTPOSHHUH BEINECTBA 6 1 1
3 BsaumopeiicTBue Ten 23 6 2
4 JlaBneHne TBEPBIX TEJI, KHAKOCTEH U ra3oB 20 2 1
5 Pabora 1 MOIHOCTE. DHEPrus 13 2 1
6 Wrorosoe noBTopeHme 2 0 1




Bcero 68 12 6
8 kmace
9acoB w/p K/p

1 IloBTOopenne 3 0 1
2 Tennossie sBIEHUS 21 4 2
3 ONEKTPHYECKHE SIBICHUS 21 2 2
4 ONEeKTPOMArHUTHEIE SBJICHUS 6 0 1
5 CBeTOBBIC SBICHUS 9 1 1
6 Hrorosoe moBTOpeHHe /! 1

Bcero 68 10 8

9 knace
9acoB n/p K/p

1 IToTOpEHME 3 0 1
2 3aKOHBI NBHXKEHHS W B3AaUMOIEHCTBHS Tell 25 3 2
3 Mexanudeckue KoebaHus ¥ BOMHEL 3BYK 10 1 1
4 OJNeKTpOMarH|THOE IoJIe 14 1 1
5 Crpoenne aroma 1 aToMHOro s1pa. McIonp3oBaHue SHEPruy aTOMHBIX SEp 10 3 1
6 Wroroeoe noBTopenue 2 0 1
7 Crpoenue u 3BorOIUS Beenennoit 4

Bcero 68 8 7
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