MynununansHoe o0pazoBanue KpeiMckuii paiton
MyHuunaipHoe 0I0HKETHOE 00IIe00pa30BaTEIHbHOE YUPEKICHUE
cpenHss obnieoOpazoBatenbHas mkosa Ne 62 xyropa [TaBinoBckoro

MyHULMTNIATBHOTO 00pa3oBanust KpeimMckuii paiioH

YTBEPXJIEHO
MoanwucaHo Lr¢poBoit NOANNCHIO: PerrenneM nemarornyeckoro coBera
MYHWLIMNAJIbHOE BIO[KETHOE ot 31 aBrycra 2022 roga mportokon Ne 1
OBLU,EOBPA?)OBATE”'DHOE quE)KD,EHME HpCI[CCI[aTeHB A.T. NcaeBa
CPEOHAA OBLLIEOBPA3OBATEJIbHAA LLUKOJIA
Ne62 XYTOPA MNMABJ/TIOBCKOIO

MYHULUNTTAJTIbHOTO OBPA3OBAHNA
KPbIMCKMI PANOH

PABOYASA ITPOI'PAMMA

no PU3NKE

YpoBeHb 0Opa3zoBaHus (Kiacc) cpeaHee ooiee oopazoBanue, 10 -11 kaaccel

KomuuectBo uacos 136

Yuurens Cropoxenko FOnus AnekceeBHa

[Iporpamma pazpaboTraHa B COOTBETCTBUU C TpeboBaHusiMu DenepanbHOro
rocyJapCTBEHHOr0  00pa3oBaTelNbHOrO CcTaHaapra, IlpumepHON  OCHOBHOM
o0pa3oBaTenbHOIl MPOrpaMMOl W Ha OCHOBE aBTOPCKOW paboyeil mporpaMmbi:
A.B. lllatanuna. ®u3uka. Paboune mporpammel. [IpeameTHas nuHUS y4eOHUKOB
cepun «Knaccuueckuit kype» 10-11 knacesl. M.: IIpocsemenue, 2017.
[Iporpamma opueHTHpOBaHa Ha Kcoab30BaHue YueOHMKOB « DU3UKA» mist 10 u
11 kmaccoB nuuum «Knaccuueckuit kypc» aBtopoB I. S. Mskumesa, b. b.
byxosnera, H. H. Cotckoro, B. M. UYapyruna mnox penakiueirr H. A.
[TapdenTheBoM.



1. Illtanupyemblie pe3yJbTaThl OCBOCHHUS Y4eOHOro npeamera « Dusuka»

N3yuyenne yueOHOro mpeamera «®dusuka» Ha ypOBHE CpeIHEro OOLIEro
0o0pa3oBaHMsl JOJDKHO O0ECHeurBaTh JIOCTIDKEHHUE OOYYarOIMMUCS — CIIETYFOIINX
JIMYHOCTHBIX Pe3yJIbTATOB
[TaTtproTnueckoe BOCIIMTaHUE:

—IIPOSIBIICHUE HHTEpeca K MCTOPUM M COBPEMEHHOMY COCTOSHMIO POCCHICKOM
(bU3HYECKON HAyKH;

—IIEHHOCTHOE OTHOLIEHHE K JJOCTHKEHHSM POCCUICKUX YUEHBIX (PU3UKOB

I'paxk1aHCKOE M yXOBHO-HPABCTBEHHOE BOCIIUTAHKE:

—TOTOBHOCTh K AaKTUBHOMY Y4YacTHIO B OOCYXKIEHHHM OOIIECTBEHHO3HAUMMbBIX U
3THYECKHX MPOOJIEM, CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JIOCTIKEHUH (DH3UKHY;
—O0CO3HAHUE BaKHOCTH MOPAIbHOATUYECKUX IPUHLIMIIOB B JIEATEIBHOCTH YUYEHOIO
DCTETUYECKOE BOCIIUTAHHUE:

—BOCHPUSITHE ACTETMYECKMX KayeCcTB (DU3MUYECKOM HayKud: €€ TrapMOHUYHOIO
HOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH L[eHHOCTH Hay4HOTO MO3HAHUS:
—OCO3HAaHUE IIEHHOCTH (PM3MUYECKOM HAayKH Kak MOIIHOIO HHCTPYMEHTa TO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTUH, BAXKHEHILICH COCTaBIISIIOLLEHN KYJIBTYPBI;
—pa3BUTHE HAY4YHOM  JFOOO3HATEIBHOCTH, HHTEpECa K  HCCIIEIOBATEIbCKOM
JESATENBHOCTU

dopmupoBaHUEe KyJIbTYpPbI 310pOBbSI M SMOLIMOHATIBHOIO OJIaronoTyyHs:

—OCO3HaHHE 1IEHHOCTU O€30MacHOro o0pasa *HU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaKHOCTU MpaBWI O€30IIaCHOTO MOBENECHWS Ha TPAHCIOpPTE, Ha J0pOrax, C
HIEKTPUYECKUM U TEIJIOBBIM 000PYIOBAHHEM B JIOMAIITHUX YCIIOBHUSIX;
—Cc(OpMUPOBAHHOCTh HaBbIKa peIIeKCHy, MPU3HAHKWE CBOETO IpaBa HA OLIMOKY H
TAaKOIO K€ IpaBa y APyroro 4enoBeKa

TpynoBoe BoCIUTaHUE:

—aKTUBHOE YYacTH€ B PEUICHUM MPAKTUYECKUX 3a7ad (B PaMKaX CEMbH, IIKOJbI,
ropojia, Kpasi) TEXHOJIOTMYECKON M COLMAIILHOM HampaBJIeHHOCTH, TPEOYIOMX B TOM
qucIie v (PU3NIeCKUX 3HAHUIA;

—MUHTEPEC K NPAKTUYECKOMY U3YUEHHIO MPO(ECCHiA, CBA3aHHbBIX

¢ (hu3uKon

DKOJIOTMYECKOE BOCIIUTAHUE:

—OpUEHTAIMsl HA MPUMEHEHHE (PU3MUYECKUX 3HAHWW JUIi pellieHHs 3a1a4 B 00J1acTH
OKPY’)KAaloILIEl Cpenbl, IUIAHUPOBAHMS IIOCTYIIKOB M OLIEHKH MX BO3MOMKHBIX
MOCJIEJICTBUM JUT OKPY KArOIIEW CPEIbI,

—OCO3HAaHKUE IT100AJTbHOTO XapaKTepa SKOJOrMUECKUX MPOOJIEM U ITyTeH UX PELICHUS
Apanranys 00y4arolerocs K M3MEHSIOIIMMCS YCIOBUSIM COLMATIBHOM M IPUPOTHOM
cpenpl:

—TI0TPeOHOCTh BO B3aMMO/ICHCTBHY TPY BHIIIOJHEHUH UCCIIEIOBA

HUI U IPOEKTOB (PU3NUECKON HAIPABIEHHOCTH, OTKPHITOCTD OIBITY U 3HAHUSIM JPYTHUX;
—TIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESTENbHOCTD;
—TOTPEeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHUM, B TOM 4MCIIe (POPMYJIMPOBATH UJIEN,



TIOHSITHSI, TUTIOTE3bI O (PU3MUEeCKuX 0OBEKTAX U SBIICHUSIX;

—O0C03HaHUE AS(HUITUTOB COOCTBEHHBIX 3HAHUIA M KOMITCTEHTHOCTEH

B o0nacTu (pu3MKy;

—IIJTAHUPOBAHUE CBOETO Pa3BUTHSI B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;
—CTpEMJICHHE AaHAJIM3UPOBaTh M BBIABIATH B3aUMOCBSI3M MPUPOIbI, OOLIECTBA U
SKOHOMMKH, B TOM YHCJI€ C UCMIOIB30BAaHUEM (DH3UUECKUX 3HAHUIA;

—OLICHKa CBOMX JCUCTBUM C YYETOM BIIMSAHMS Ha OKPYKAIOLLYIO CPELY, BO3MOXKHBIX
JIOOAILHBIX ITOCIIEICTBHIA.

- YMEHHE YNPABISTh CBOEH MMO3HABATEIBHON IEATEIBHOCTHIO;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
IPOTSKEHWH BCEH JKU3HM; CO3HATEIIBHOE OTHOIIEHHE K HENPEPBIBHOMY
00pa30BaHUI0 KaK YCJIOBHIO YCHENTHON mpodeccuoHanbHON M 00IIeCTBEHHON
NEeATEIIbHOCTH;

- YMEHHE COTpyAHMYAThb CO CBEPCTHUKAMH, JE€TbMHM MJIIAJUIErO0 BO3pacTa,
B3pOCIBIMA B 00pa30BATENbHOM, Y4€OHO-HCCIENOBATEIbCKOM, MNPOEKTHOW H
JPYTUX BUAX ACSTEIbHOCTH;

- c(OpMHUPOBAHHOCTb MHUPOBO33PEHMS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH; OCO3HAHHE 3HAUMMOCTH HAayKH, BJIAJECHUS TOCTOBEPHOU
uHpopMalMell O TEepeloBbIX JOCTHXKEHUSIX W OTKPBITUAX MHUPOBOW U
OTEUECTBEHHOW HAYKHU; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX 00 yCTPOMCTBE
MUpa 1 00I1IeCTBa; TOTOBHOCTh K HAYUYHO-TEXHUYECKOMY TBOPUYECTBY

- YyBCTBO T'OPJIOCTH 32 POCCUMCKYIO (PU3UUECKYIO HAYKY, TYMaHU3M;

- IIOJIO’KUTEJILHOE OTHOILLIEHUE K TPYY, LIEJIEYCTPEMIIEHHOCTD;

- DKOJIOTUYECKasl KyJbTypa, OepekHOE OTHOILIEHUE K POJHOM 3emiie, IPUPOIHBIM
OoorarctBaM Poccunm u Mupa, NOHMMaHuWE OTBETCTBEHHOCTH 3a COCTOSHUE
IIPUPOJIHBIX PECYPCOB U Pa3yMHOE NPUPOAOUCIIONB30BAHHUE.

MeranpeaMeTHbIMH Pe3yJbTATATAMH OCBOCHHS BBIIYCKHHUKAMU CpEIHEH
IIKOJIBI SIBISETCA

OcBoenue peryasaTuBHbix Y'Y /I:

- CAMOCTOSITENBHO OMNPEAENATh LU, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE
3a/1a4yu B 00pa30BaTENbHOM AESITENIbHOCTU U )KU3HEHHBIX CUTYalUsIX;

- OLIEHMBATh PECYPCHI, B TOM YHCJIE BPEMS U APYTM€ HEMAaTEpHAIbHBIE PECYPCHI,
HE0OXO0AUMBbIE JJI TOCTH>KEHHSI TOCTABJICHHOMN paHee Lelu;

- CONOCTABJISITH MMEIOUIUECS BO3MOXHOCTH U HEOOXOAMMBIC JUISl JTIOCTHIKCHHS
LIE€JIN PECYPCHI;

- OIIPEIENATh HECKOJIBKO IIyTEN JOCTUKEHUS ITOCTABJICHHOU LIEIIH;

- 337]aBaTh MapaMeTpbl U KPUTEPHUH, 110 KOTOPBIM MOXHO OINPEIENIHTh, YTO LENb
JOCTUTHYTA;

- COIOCTABJIATH ITOJYYECHHBIM PE3yJbTaT AEATEIBHOCTH C MOCTABIECHHOM 3apaHee
LETIBIO;

- OLICHUBATH IOCJIEJICTBUS JOCTHIKEHHUs IOCTABIECHHOM LEIU B JESATEIBHOCTH,
COOCTBEHHOM MU3HU U KU3HHU OKPY>KAOIIUX JHOJEH.

OcBoenue no3HaBareJabHbIX YY/I:

- KPUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH MH(DOPMAIUIO C Pa3HbIX MMO3UIINIA;
- pacnio3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B MHPOPMALIMOHHBIX HCTOYHHUKAX;



- HWCHOJIb30BaTh  Pa3JIMYHbIE  MOJICJIBHO-CXEMAaTHUYECKUE  CPEACTBA A
IIPE/ICTABIICHUS BBISBJICHHBIX B MH(GOPMAIIMOHHBIX HCTOYHUKAX TIPOTUBOPEUNIA;

- OCYUIECTBIIATh Pa3BEPHYTHIN MH(POPMALIMOHHBIN MOUCK U CTABUTh HE €T0 OCHOBE
HOBbIE (yueOHbIE U MTO3HABATEIbHBIEC) 33/1a4K;

- ICKaTh U HAXOAUTH 000OIIEHHBIE CIIOCOOBI PEIICHUS 3a/1a4H;

- TPUBOAUTH KPUTHUYECKHE apPryMEHThl, KaK B OTHOIICHUU COOCTBEHHOTO
CYXKJICHUsI, TAK U B OTHOLLICHUHU ICUCTBUMN U CYKJIECHUU APYTOro YEJIOBEKA,

- AaHAIM3UPOBATH U MPEOOPa30BHIBATH TPOOJIEMHO-TTPOTUBOPEUUBBIC CUTYAITUH;

- BBIXOJIUTH 33 PaMKH Y4€OHOTO MpeIMeTa U OCYIIECTBIISTH IeJIeHANPaBICHHbBIN
MOMCK BO3MOYXHOCTH IIMPOKOTO TIEPEHOCA CPENICTB U CIIOCOOOB JIEHCTBUS,

- BBICTpaMBaTh WHIAMBUIYAIbHYIO O0O0pa30BaTElbHYI0 TPACKTOPHIO, YUYUTHIBAsS
OTPAHUYEHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTHOIIEHUS;

- MCHSTH U yJIeP)KUBATh Pa3HbIC TIO3UIIMHU B MIO3HABATEIILHON JEATEILHOCTH (OBITH
YYCHHKOM U y4duTeseM; GOpMyIupoBaTh 00pa30BaTEIbHBIN 3aMPOC U BBHIMOIHSIThH
KOHCYJIbTAaTUBHBIC (DYHKITMM CAMOCTOSTEIBHO; CTABUThH IPOOIeMy U paboTaTh HaT
€€ pEIICHUEM; YNpPaBIATh COBMECTHOM ITO3HABATEIBHOW JAESATEIBHOCTHIO U
MO TYUHATHCS).

KommynukaTuubie YY/I:

- OCYUIECTBJISITH JEIOBYIO KOMMYHMKAIIMIO, KaK CO CBEPCTHUKAMH, TaK H CO
B3pOCIbIMU (KaKk BHYTpU oOOpa3oBaTeIbHOM OpraHu3aluu, TaKk W 3a €e
npejenamMu);

- IpU OCYIIECTBICHUM TPYMNIOBOW pabOThl OBITh KaK PYKOBOJIUTEIEM, TaK H
YJIEHOM MPOEKTHOM KOMAHJIbI B PAa3HBIX POJSAX (T€HEPATOpPOM WU, KPUTHUKOM,
UCIIOJIHUTEJIEM, TIPE3EHTYIOIINM | T.11.);

- pa3BEPHYTO, JIOTUYHO U TOYHO M3JIaraTb CBOKO TOYKY 3PEHUS C UCIIOJb30BAHUE
aJICKBaTHBIX (YCTHBIX U TUCbMEHHBIX) S3BIKOBBIX CPEJICTB;

- pacro3HaBaTh KOH(MJIUKTHBIE CUTYyallMM W TPEIOTBpAIIAaTh KOHQIUKTHI 0 WX
aKTUBHOMU (pa3bl;

- COIJIAaCOBBIBaTh MO3UIIMM YJIEHOB KOMaHJbl B Tpoliecce padOThl Haa OOIIHM
IPOYKTOM/PEIICHUEM;

-  TPEeACTaBIATh MyOJIWYHO pe3yJbTaThl WHIAUBUIYAJILHOW U TPYMHIIOBOM
JEATENbHOCTH, KaK Nepe]l 3HAKOMOM, TaK U Nepe]l HE3HAKOMOW ay IMTOPUEH;

- MOA0MpPaTh MAPTHEPOB IS ETOBOM KOMMYHUKAIIMM, UCXOMSI U3 COOOpaxKeHUM
pe3yJIbTATUBHOCTH B3aUMOJICUCTBYS, 4 HE JINYHBIX CUMIIATUM;

- BOCIIPUHUMATh KPUTUYECKUE 3aMEUYAHHS KaK pecypc COOCTBEHHOTO Pa3BUTHS;

- TOYHO U eMKO (OpPMYJIMpPOBATh KaK KPUTHUECKHE, TaK U OJOOpUTEIHHBIC
3aMEUaHusl B aJpec JAPYrux JroAed B paMKax JeJoBOM M 00pa3oBaTeIbHOU
KOMMYHUKAINH, U30€ras Mpu 3TOM JJMYHOCTHBIX OI[CHOYHBIX CYKICHHM.
IIpeamMeTHbIE pe3yabTaThI:

BoinyCKHUK HA 0a30BOM YPOBHE HAYYHUTCH:

— JIEMOHCTPHUpPOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKOU AEATEIbHOCTH JIFOJIEU;

— JIEMOHCTPHUpPOBaTh Ha MpUMEpax B3aUMOCBSI3b MEXIY (DU3UKOU U IPYyTUMU
€CTECTBEHHBIMU HayKaMU;



— YCTaHaBIMBATh B3aHMMOCBS3b €CTECTBEHHO-HAYUYHBIX SBJICHUN U MIPUMEHSIThH
OCHOBHBIC (DU3UIECKUE MOJICIIN JJISI UX OTMCAHMS M OOBSICHCHUS;

— HWCHOJIb30BaTh HMHGPOpMAIUIO0 (U3NYECKOTO COACPKAHHUS TPH PEIICHUU
y4eOHBIX, MPAKTUYECKUX, MPOEKTHBIX M MCCIIEIOBATEIILCKUX 3aJlay, UHTErPUpys
uH(OpMAIIHIO U3 PA3TUYHBIX UCTOYHUKOB U KPUTUUYECKH €€ OIICHUBAS;

— paziuMyaTh W yMEThb HCIOJIb30BaTh B  y4eOHO-HCCIIEIOBATEIbCKON
NEeSATENBbHOCTH METO/Ibl HAYYHOTO TI03HaHUs (HA0II0IeHHEe, ONTMCAaHUE, U3MEPEHNUE,
AKCIEPUMEHT, BBIJIBUKEHUE THUIOTE3bl, MOJEIUPOBAaHUE U Jp.) U (POpMbI
HAy4YHOTO Mo3HaHUs ((aKThl, 3aKOHBI, TEOPUH), IEMOHCTPUPYS HA MPUMEPAX UX
POJIb U MECTO B HAYYHOM TO3HAHUU;

— TMPOBOJWUTH TPSIMBIE U KOCBEHHBIE HW3MEHEHHS (PU3NYECKUX BEIIUYUH,
BbIOWpass U3MEpUTEIbHBIE TMPUOOPHI C YYETOM HEOOXOAMMOM TOYHOCTH
VW3MEpPECHUH, IUIAHUPOBATh XOJ H3MEPEHUN, NOJy4aThb 3HAYCHHUE H3MEPSIEMOU
BEJIMYHMHBI U OTICHUBATH OTHOCUTEIHHYIO TOTPENTHOCTD 10 3aJJaHHBIM (JOpMYyIIaMm;

— TMPOBOJWTH  WCCICIOBAHUS  3aBUCUMOCTEH  MEXAy  (QU3UYECKUMU
BEJIMYMHAMU: TPOBOJUTH M3MEPEHHSI U OIpPEACNATh Ha OCHOBE HCCIEAOBAHUS
3HAYEHUE [ApaMETPOB, XapaKTEPU3YIOMIMX JIaHHYI0 3aBHCHUMOCTb MEXKIY
BEJIMYMHAMM, U JIeJIaTh BBIBOJI C YUYETOM MOTPEUTHOCTH U3MEPEHUM;

— HCMOJb30BaTh JUISl ONMCAHMS XapakTepa MpOTeKaHUs (PUINYECKUX
IpoLECCOB (PU3MYECKHE BEJIMYUHBI M JIEMOHCTPUPOBATH B3aMMOCBS3b MEXKIY
HUMU;

— HCIMOJb30BaTh ISl ONHMCAHHUS XapakKTepa MpOTeKaHUs (PUINYECKUX
po1eccoB (PU3NYECKUE 3aKOHBI C YUETOM T'PaHUI] UX IPUMEHUMOCTH;

— pelarb KadeCTBEHHbIE 3aJaud (B TOM YHCIE U MEXIPEIMETHOTO
XapakTepa): UCIONIb3YsI MOJENH, (PU3NIECKHE BETUYMHBI U 3aKOHBI, BHICTPANBATH
JIOTUYECKH BEPHYIO IETOYKY OOBSICHEHHS (I0Ka3aTelbCTBA) MPEIJIOKEHHOTO B
3a/1aue npouecca (SIBIeHUs);

— pewiaTh pacyeTHbIE 3aJayd C SIBHO 3aJJaHHOM (PU3WYECKOM MOJENbIO: Ha
OCHOBE aHaJiM3a YCJIOBHMS 3aJauyd BBIIEIATh (DU3MYECKYI0 MOJENb, HAaXOJIUTh
(¢u3nuecKkre BEIWYMHBI W 3aKOHbI, HEOOXOAMMBbIE M JOCTATOYHBIE MJIA €€
pelieHus, MPOBOIUTh PACUEThl M MPOBEPSITH MOJTYUYEHHBIN PE3yIbTaT;

—  YUYUTHIBATh TPAHUIIBI IPUMEHEHUSI M3YUYCHHBIX (PU3UYECKUX MOJIETeH Mpu
petieHN (PU3NYECKUX U MEXIIPEIMETHBIX 3a/1a4;

— HCIOJb30BaTh MHMOPMAIUIO U MPUMEHSTh 3HAHUS O MPUHIMIAX paOOThl U
OCHOBHBIX XapaKTEpUCTUKAX M3YYCHHBIX MAlIMH, NOpUOOpPOB © JPYTUX
TEXHUYECKUX  YCTPOWCTB  [JIi  pELICHHUS  MPAKTUYECKHUX, y4eOHO-
MCCIIE0BATEIbCKUX U MPOEKTHBIX 3a/1ad;

— WCTOJh30BaTh 3HAHUS O (U3MYECKUX OOBEKTaX U Tpoleccax B
MOBCEAHEBHON KU3HM JJIi OOCECIEYeHHs] O€30MacHOCTH TIpH OOparieHuu ¢
npubopaMu W TEXHUYECKUMHU YCTPONCTBAMH, JUIsi COXpAHEHUs 370pOBbS U
COOJIIOJIEHUsI HOPM 3KOJIOTMYECKOIO MOBEJIEHUS B OKpYXKarollew cpene, IS
IIPUHATYUS PELICHUN B [IOBCEIHEBHOW JKU3HMU.

BorinyckHUK HA 60230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUThCS:

— TIOHMMAaTh M OOBSICHATH LEJIOCTHOCTh (PU3MYECKOW TEOpUHU, pas3iinyaTh

I'PaHULIbI €€ MPUMEHUMOCTH U MECTO B PANLY APYTUX GU3HUECKUX TEOPHIL;



— BIQJETh NMpUEMaMH HOCTPOEHUS TEOPETUUYECKHX TOKA3aTENbCTB, a TAKKE
IPOrHO3UPOBAHMS OCOOEHHOCTEN MPOTEKaHUS (PU3NUECKUX SBICHUI U MPOIIECCOB
Ha OCHOBE IMOJYYSHHBIX TEOPETUUYECKUX BBIBOJIOB M JI0KA3aTEIbCTB;

— XapaKTepu30BaTh CHUCTEMHYIO CBA3b MEXAY OCHOBOIIOJIATaOIIMMHU
HAayYHBIMU TIOHSTHUSIMU: TPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, TIOJE),
JBUKCHHE, CUIIa, DHEPTHS,

—  BBIIBUTaTh TUIIOTE3bI HA OCHOBE 3HAHUS OCHOBOIOJATAIOIINX (PU3NIECKUX
3aKOHOMEPHOCTEH 1 3aKOHOB;

—  CaMOCTOSTENIbHO TUTAHUPOBATh U MIPOBOJIUTH (PU3HUECKUE SKCIIEPUMEHTHI;

—  XapakTepu30BaTh III00aJIbHBIE TPOOIEMBI, CTOSIINE TIEPE]] YeT0BEYECTBOM:
HEPreTUUYECKUE, ChIPHEBBIE, IKOJIOTUUECKUE, — U POJIb (PU3UKU B PEIICHUU ITHX
npo0iem;

— pemath MPaKTUKO-OPUEHTUPOBAHHbIE KAuYeCTBEHHBIE U  pacueTHBIC
dbusnueckre 3amadu ¢ BBIOOPOM (HU3UYECKON MOMICNH, HMCIOIb3YysS HECKOJBKO
¢u3nyeckux 3aKOHOB WM (DOPMYJ, CBS3BIBAIOIIMX HW3BECTHbIC (DU3UUYECKUE
BEJIMYMHBI, B KOHTEKCTE MEKITPEIMETHBIX CBS3CH;

— OOBSACHATH TPHUHLHUIBI PadOTHI M XapaKTEPUCTHUKW HW3YYCHHBIX MallWH,
puOOPOB M TEXHUUECKHUX YCTPOUCTB;

— OOBSACHATH YCIOBUS TPUMEHEHUS (U3MUECKUX MOJENeld MpH pelIeHUH
¢u3nYecKuX 3aad, HAXOAUThH aJEKBATHYIO MPEJIOKEHHOHN 3amade (HU3HUECKyIO
MOJIelb, pa3penarb npodjaeMy Kak Ha OCHOBE MMEIONIMXCS 3HAHUH, TaKk U IMpH
HIOMOIII METOJIOB OI[EHKH.

Conep:xanue y4eOHOI0 npeamMera

B 10-oM kiacce 2 gaca pe3epBHOTO BpeMeHHU J0OaBIICHBI HAa N3YYCHHE TIIaBbI
«MexaHukay, 5 9acoB 100aBiIeHbI B pa3zaen « MosekymsipHas hu3uka u
TEPMOJUHAMUKAY.

B 11-om knacce 3 yaca pe3epBHOr0 BpeMeHHU J100aBiieHbI B pa3es «OCHOBBI
AJEKTPOAMHAMUKI» U 3 yaca oOaBieHbl B pasznaen «[loBropenuey.

Du3uKa M eCTeCTBEHHO-HAYYHbIN MeTO MO3HAHUS NPHPObI
®duszuka — QyHIaMeHTalbHas Hayka o npupojae. HayuHblit MeTo/1 MO3HaHMUS.
Meronabl uccnefoBaHusi (uznyeckux sBleHU. MojenupoBanue (HU3MIECKUX
SBIICHUNM W TiporieccoB. Hayunbie ¢aktbl U rumnote3bl. Ou3nyeckue 3aKOHbI U
rPaHULIl UX NPUMEHUMOCTH. DOU3HNYECKUE TEOPUM U MPUHLMUII COOTBETCTBHS.
®dwuznyeckue BenuuuHbl. [lorpemHocTy namMepennii Gusndeckux BeauduH. Poiab u
MecTo ¢Gu3NKH B (POPMUPOBAHMM COBPEMEHHOW HAYYHOW KapTHHBI MHPA,
JneAaTeNnbHOCTH Jiroaen. Ou3nka u KynbTypa.
Mexanuka
['panuibl NPUMEHUMOCTH KJIACCMYECKON MeXaHuku. [IpocTpaHCTBO M Bpems.
OTHOCHUTENBHOCTh MEXAHUYECKOTO NBMKEHUA. CucteMsbl oTcu€Ta. CKAISpHBIE U
BEKTOpHBbIe (u3mueckue BenuuuHbl. Tpaekropus. Ilyts. Ilepememienue.
Ckopoctb. YckopeHue. PaBHOMEpPHOE M PABHOYCKOPEHHOE MPSAMOJIMHENWHOE
JIBUXeHHE. PaBHOMEpHOE IBUKEHUE 110 OKPYKHOCTH.



B3aumoneiictBue Ten. Senenne wunHepuuu. Cuna u macca. HHepuuanbHbIe
CUCTEeMBbl OTcYeTa. 3akoHbl JuHaMuKW HerotoHa. Cuna TsKecTH, BecC,
HeBeCOMOCTh. CHIIbI YIIPYTOCTH, CHIIBI TPEHUSA. 3aKOHBI: BCEMUPHOTO TATOTEHUS,
I'yka, Tpenus. Mcnonb3oBaHue 3aKOHOB MEXAHUKU JJi1 OOBSICHEHUS JIBHXKCHUS
HEOECHBIX TeJI U JIJISl Pa3BUTHUSI KOCMUYECKUX UCCIICTIOBAHUM.

NMnynec MaTepuanbHOM TOUYKUA U CUCTEMBI. VIMIyJIbC CUIIBL. 3aKOH COXPaHEHUs
uMITyJgbca. MexaHnudeckass pabora. MoimHoCcTh. MexaHudeckass SHEpPrus
MaTepUaIbHONW TOYKH U CUCTEMBI. 3AKOH COXPAHEHUSI MEXaHUYECKON IHEPIUH.
PaboTa cuit TSKECTH U YyIIPYTOCTH.

PaBHOBecHe MaTepualibHOM TOYKM U TBEPAOTO Teiaa. MOMEHT CHIBL. Y CIOBUS
paBHOBecus. PaBHOBecue XuAkKocTh U rasza. JlaBiaeHue. 3aKOH COXpaHEHUS
DHEPIrUU B JUHAMUKE KUIKOCTH.

MouiekyasipHas GuU3MKa U TEPMOJAMHAMHUKA

Monekynsipao-kunernueckas teopus (MKT) crpoeHuss BemiectBa U €€
J0Ka3aTenbcTBa. TermaoBoe paBHOBecue. AOCONIOTHas TeMmIepaTypa Kak Mepa
CpEHEW KHHETUYECKOM HSHEPrMH TEIUIOBOTO JBWXEHHSA. MoOJenp HIeaIbHOTO
raza. /[laBieHuwe rasa. YpaBHEHHME COCTOSHMS WICAJIBHOIO rasa. YpaBHEHUE
MenneneeBa-Knaneitpona. ['a30Bbie 3aKOHBI.

ArperatHple  COCTOSIHHSI ~ BEIIECTBA. Monens CTPOCHUA  KUIKOCTEM.
[ToBepxHOCTHOE HaTsDKeHHE. KpucTamindyeckue u amop@HbIe Tea.

Buytpennsis sneprusi. Pabora u Teronepegadya Kak CrnocoObl HM3MEHEHUs
BHYTpPEHHEN SHepruu. [lepBoil 3ak0H TepMOAMHAMUKHU. [IpuUHIUIIBI 1EUCTBUS U
KIIJI TerutoBpIx MaIluH.

OCHOBBI JIEKTPOAMHAMHUKHU

DIIEKTPUYECKUE 3apsiibl. 3aKOH COXPAHEHMS SJIEKTPUYECKOTO 3apsia. 3aKoH
Kynona. Dnexrpuueckoe mnoisie. Hanmpsyk€HHOCTh M MOTEHLHAN JIEKTPUUYECKOTO
nons. JIMHWKM HanpsHKEHHOCTH W AKBUIOTEHLMAIbHBIE MOBEPXHOCTH. [IpmHIMND
CYINEpPIO3ULINN  BJIEKTPUYECKUX TmoJiekh. [IpOBOJIHMKM W  JAUDNEKTPUKH B
3JIEKTPUYECKOM TOJIE. DIEKTPOEMKOCTh. KOoHieHcarop.

ITocTossHHBIN DIEKTPUYECKUI TOK. Cuma  TOKAa. ConpoTusieHue.
[TocnenoBarenpHOE W TapauiebHOE coeauHeHue. 3akoH Jxoyns-JleHia.
DIIEKTPOABIKYIIAs cuia. 3akoH OMa Juisi MOJIHOM Lenu. DJIEKTPUUYECKUN TOK B
IIPOBOJHUKAX,  OJJEKTPOJUTAX, IMOJYNPOBOJHUKAX, Ta3ax ©  BaKyyMe.
CBepXIpOBOAUMOCTb.

MarnurtHoe 1osie. BeKTop MHAYKIIMA MarHUTHOTrO moJis. J[elicTBME MarHUTHOTO
NoJisi Ha NPBOAHUK C TOKOM U JABWXKYIIYIOCS 3apshKeHHYR0 vactuiy. Cuna
Awmmnepa. Cuna JlopeHiia. MarHuTHbI€ CBOMCTBA BEIIECTBA.

3aKOH 3JEKTPOMAarHUTHOM MHIYKIUH. SIBlIeHNE CAMOMHIYKINU. THyKTUBHOCTD.
KoJie0anus u BOJIHBI

Mexanuueckue  koneOanud. ['apmonHuueckue  koneOanus.  CBOOOIHBIE,
3aTyxalollre, BbIHYXJCHHbIE KojieOaHus. IlpeBpaliieHuss SHEPruum  mnpu
KOJIEOAHMSIX.

DnexkTpomMarHuTHble Konebanus. KonebaTenbHbli KOHTYP.

[lepeMeHHBIN  DIEKTPUYECKUM TOK. Pe30HaHC B DJIEKTPUYECKOW  LIENH.
[lepeMeHHBIN SIEKTPUUECKUHN TOK.



DJIEKTPOMarHuTHbIe BOJIHBL. CBONCTBAa 3JIEKTPOMArHUTHBIX BOJH. [lnama3oHsl
AIIEKTPOMArHUTHBIX U3IYyUYCHHUI U UX MPAKTUYECKOE MPUMEHEHUE.

Onruka

I'eomerpuueckas ontuka. CKOpOCTh CBETa. 3aKOHBI OTPAKEHUSA U MPETOMIICHUS
ceeta. Dopmysia TOHKOW JWH3bI. BOJIHOBBIE CBOMCTBAa CBETa: JAUCIEPCHS,
UHTEpPEpeHIUs, TUPPaKIus, TOIIPU3ALIHSL.

OcHOBBI CIeNMAIBHON TEOPHUH OTHOCUTEIBLHOCTH

[TocTynaTel T€OpUM OTHOCHUTEIBHOCTH M CIEJACTBUA M3 HUX. VIHBapHaHTHOCTH
MOAYJII CKOPOCTH CBE€Ta B BaKyyMme. DHeprus nokosi. CBsi3b MacCchl U 3HEPTUU
CBOOOTHOM YaCTHIIBI.

KBantoBas ¢pusuka. @Pusuka atoMa 1 aTOMHOI0 sApa

I'unoreza M.Ilnanka. ®otosnexkrpudeckuid 3¢ dext. OnpiTel CToNeTOBA. 3aKOHBI
dotordhdexra. VYpaBuenue OiHmTerH. DotoH. KopmyckynspHO-BOIHOBOM
Ty aJIu3M. .

[Inanerapuas monens aroMa. OObSICHEHHE JIMHEHYATOrO CIEKTpa BOJOpPOJa Ha
OCHOBE KBaHTOBBIX MMOCTYJIATOB bopa.

CoctaB M CTpO€HME aTOMHBIX siep. DHEpPrusi CBSI3U AaTOMHBIX siaep. Bumbl
PalMOAKTUBHBIX IIPEBpALlCHUN AaTOMHBIX snep. SnepHble peaknuu. llennas
peakuus JeJaeHus saep. .

DneMeHTapHbIe YacTUIlbl. DyHIaMEHTAIbHbIE B3AUMOJICHCTBHUS.

Crtpoenue BceesienHoi

ConHeyHasi cucTeMa: IUIaHEThI, Majible Tena, cucrema 3emisi-Jlyna. CtpoeHue u
spomorust Connma u 3Be3s. Kiaccudukanus 3Be3n. 3Be37bl U UCTOYHUKH UX
JHEPTUU.

lNanaktuku. CoBpeMeHHBIE NPEICTABICHUS O CTPOCHUU U BOIIOLNYU BceneHHOM.

Ilepeyenb mpakTHUYECKUX PadoT

JlaGopatopHbie pabOThI

Ne 1. M3ydyenue nBrkeHMs TeNa MO OKPYKHOCTH.

Ne 2. I3amepenne KECTKOCTU MPYKUHBI.

Ne 3. Nzmepenune koadpuiimenTa TpeHus CKOIbKEHUS.

Ne 4. VzyueHue 3aKkoHa COXpaHEHUSI MEXaHUUECKON IHEPTUH.

Ne 5. M3yuenue paBHOBeCHS Tea MO IEUCTBUEM HECKOIBKHX CHIL.

Ne 6. M3mepenne TemiiepaTypsbl )KUJIKOCTHBIMU TEPMOMETPAMU.

Neo 7. OnpiTHas mpoBepka 3akoHa ['eii-Jlroccaka.

Ne 8. TlocnenoBarenbHOE U MapalieIbHOE COETUHEHUE TPOBOIHUKOB.

Ne 9. U3zmepenne 3/1C uCTOUHHKA TOKA.

Ne 10. I3mMepenue cuibl B3auMOIEHCTBUS MarHUTA U KaTYIIKH C TOKOM U
MarHurTa.

No 11. HUccnenoBanue siBIEHUS 3JEKTPOMArHUTHOW UHYKIIUU.

Neo 12. Onpenenenue yckopeHusi CBOOOIHOTO MaJ€HUS MPU MOMOIIY MasiTHUKA.
Ne 13. Onpenenenne nokasaresns MpeaoOMIEHUS CPEBI.

Ne 14. Usmepenue poKyCHOTO pacCTOSHUS COOMPAIOIIEH JIMH3HI.

No 15. Onpenenenue JiIuHbI CBETOBOW BOJIHBI.

No 16. HabmroieHue CIjIonIHOTO M IMHEHYAaTOro CIIEKTPOB.



No 17. UccnenoBanue ciekTpa BoJa0OpoOa.

Ne 18. Onpenenenue umMmnylibca U SHEPTUHA YACTULIBI IPU JBUKEHUU B MATHUTHOM
nose (1o gororpadusim)

Neo 19. Onpenenenue nepuoja ooOpaieHus: ABOMHBIX 3BE3] (110 MeYaTHBIM
MaTepHraiam)

Koncrpyuposanue:
1. KoHCcTpyHpoBaHH€e 3JI€KTPOIBUTATEIIS.
2. KoHcTpyHnpoBaHue MOJICNIH TeJIECKONa, MUKPOCKOIIA.

Uccnenosanus:

1. Tlpu 3aTyxaHuu KojaebaHUN aMILUIUTY/Ia OOpAaTHO MPONOPIIMOHAIbHA BPEMEHH.
2. UccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT yIJia MaJICHUSI.

3. UccnenoBanue 3aBUCUMOCTU PACCTOSIHUSI OT JIMH3BI J10 U300pakeHUs OT
pacCTOSIHUSL OT JIMH3BI JI0 TIPEIMETA.

4. UccnenoBanue ABUKEHUS ABOMHBIX 3BE3]1 (110 MIEYaTHBIM MaTepHaliaM)

[IpoBepka runores:
1. Yron npenomieHus: NpsMo NPONOPLMOHANICH YTy Ma/ICHHUS.
2. Ilpu MJIOTHOM CJOKEHUU ABYX JIMH3 ONTUYECKUE CHUIIBI CKJIA/IBIBAFOTC.

HaGironenust:
1. BeuepHue HaOmroaeHus 3B€31, JIyHBI U TUIAHET B TEJIECKOI UM OMHOKIIb.



3. TemaTu4eckoe IVIAaHUPOBAHUE

10 knace
Pazgen K-| Temsr K- OcHoBHbIE BUIbI yUEOHOU AESITEILHOCTH 00Yy4aIOIINXCSI OCHOBHBbIE HaNpPaBJICHUS
BO BO BOCIIUTATEIbHON
qa 4a JEeSITEILHOCTH
co co
B B
Ouzuk |1 @usuka |1 | OOBSACHATH HA KOHKPETHBIX IpUMepax pojib U MecTo (u3uku B QopmupoBanuu [latpuornueckoe,
a U M COBPEMEHHOM Hay4yHOW KapTHHbBI MHMpPA, B Pa3BUTHH COBPEMEHHBIX TEXHUKU M TEXHOJIOTHH, [PAXKAAHCKOE M JIyXOBHO-
€CTEeCT | [eCTECTBE B IPAaKTHUYECKON [eATeNbHOCTH JItoJed. JleMOHCTpupoBaTh Ha MpHUMEpax B3aUMOCBSI3b HPAaBCTBEHHOE, 3CTETUYECKOE,
BEHHO- | |HHO- MEXTy (PU3UKOM U APYTMMU €CTECTBEHHBIMH HAayKaMHU. PKOJIOTHUYECKOE, ajanranus
Hay4H HayYHbI Bocnpou3BoauTh cXeMy Hay4yHOTrO IMO3HaHUs, IPUBOJIUTH IPUMEPHI €€ NCIIOJIb30BaHUS. oOyuatoierocs K
bIi1 i Meron| [JlaBaTh onpelesieHNE NOHATUN U PacllO3HaBaTh UX: MOJIENb, HAy4YHas FMIIOTE3a, V3MEHSIOIINMCS yCIIOBU-
METO/]T MO3HAHU ¢buznyeckas BeIMUMHa, PU3NUECKOE SBJICHUE, HAYUHBIN (PakT, pU3nueckuil 3aKoH, SIM COLIMAJIbHOW U IPUPOJTHOM
1Oo3Ha 1 du3ndeckas Teopus, MPUHIUI COOTBETCTBUSL. OOOCHOBBIBATh HEOOXOAUMOCTh Cpelbl
HUs PUPOJT VICIIOJIb30BaHUS MOJIENIEH JUIsl OMCaHus (PU3NUECKUX SBJICHUM U mpoueccos. [IpuBoauTh
pUpo |  |bl IIPUMEPBI KOHKPETHBIX SIBJICHUH, IIPOLIECCOB U MOJIENIEH ISl UX ONUCAHUS.
bl [TpuBoUTH MpUMEpPHI PU3NYECKUX BeTUUUH. POpMYyIUpOBaTh (U3UYECKUE 3aKOHBI.
'YKa3pIBaTh rpaHULIbI IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[TpuBOIUTH MpUMEPHI UCIOIB30BAHUS GUZNYECKUX 3HAHUN B KUBOMKCH, apPXUTEKTYpE,
EKOPAaTUBHO-TIPUKJIAJIHOM UCKYCCTBE, MYy3BbIKE, CIIOPTE.
Oco3HaBaTh LICHHOCTh HAYYHOI'O TIO3HAHMSI MUpPA JIJISl YEJIOBEUECTBA B 1IEJIOM U IS
Ka)KJ0I0 YEJIOBEKA B OTJEJIBHOCTH, BA)KHOCTH OBJIAJIEHUSI METOJOM HAayYHOT'O IO3HAHUS IS
ITOCTHKEHHMSI yCIiexa B JJF0O0OM BUJIE MPAKTUUECKON JEATENbHOCTH.
["0TOBUTH Mpe3eHTALMU U COOOIIEHHUS IO N3YUYEHHBIM TeMaM (BO3MOYKHBIE TEMBI
[IPEJICTaBJICHbI B yUEOHHUKE).
Mexan |27 Kunemar |6+ |[laBaTh OINpeAeieHUE TMOHITHI: MEXaHHYECKOEe IBIDKCHHUE, IMOCTYyNaTeJIbHOE IBWXXeHHE, [laTpuoTHueckoe, TpYIOBOE,
uka |'2| MKa |2 paBHOMEPHOE [BIDKCHHE, HEPABHOMEPHOE JBWKCHHE, DABHOYCKOPEHHOE JBHKCHHUE, [IEHHOCTH Hay4YHOI'O
NBUKEHUE TI0 OKPY>KHOCTH C IIOCTOSIHHOM CKOpPOCTBIO, CUCTEMa OTCUETa, MaTepualbHas [T03HAHUS, ¢dopmupoBaHue
TOYKa, TPACKTOpHs, IMyTh, NEpEeMEIleHHe, KOOpAMHATa, MOMEHT BPEMEHH, IPOMEKYTOK KYJIbTYpPbl 3J10POBbSI u
BPEMEHH, CKOPOCTb PAaBHOMEPHOI'O JBUKEHMSI, CPEIHSSI CKOPOCTh, MTHOBEHHAsl CKOPOCTb, PMOLIMOHAJIEHOTO
OJ1aromoyusl,




YCKOpPEHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHHE.

Pacrio3HaBaTh B KOHKPETHBIX CUTYaIIUSAX, HAOMIOAATh SBIICHUS: MEXaHUYECKOE IBUKCHHE,
MOCTyNaTeIbHOE IBH)KEHUE, PABHOMEPHOE JIBUKEHUE, HEPAaBHOMEPHOE JABUKECHHE,
[PAaBHOYCKOPEHHOE JABMKEHHE, JBUKECHHE IO OKPYKHOCTU C MOCTOSIHHOM CKOPOCTBIO.
Bocnponu3BoauTh SIBICHUS: MEXaHUYECKOE ABUKEHHE, PABHOMEPHOE JBUKECHHUE,
HEPAaBHOMEPHOE JIBMKEHHE, PABHOYCKOPEHHOE JBH)KEHUE, IBHXKEHUE 110 OKPYKHOCTH C
MOCTOSIHHOM CKOPOCTBIO JIJIi KOHKPETHBIX TE.

3ajaBaTh CUCTEMY OTCUETA JJIsl OMMCAHUS JBUKEHUSI KOHKPETHOTO Tea.

Pacnio3HaBaTh cUTyalyu, B KOTOPBIX TE€JIO MOXKHO CYUTATh MATEPHAIBHON TOUKOIA.
OnuceIBaTh TPACKTOPUH JIBMXKEHHS TeJl, BOCIIPOU3BOAUTH ABUKEHUE U MPUBOJIUTH
MPUMEPHI TEN, UMEIOIINX 33aJJaHHYIO TPACKTOPHUIO IBUKEHHUS.

OnpenensiTh B KOHKPETHBIX CUTYAIUsIX 3HAUCHUS CKATSIPHBIX (DU3MUECKUX BEIUYHUH:
MOMEHTa BPEMEHH, MPOMEKYTKA BPEMEHHU, KOOPAUHATHI, ITyTH, CPETHEN CKOPOCTH.
Haxoautb MOIyJIb U IPOEKIIMU BEKTOPHBIX BEIMUUH. ONpeenaTh B KOHKPETHBIX
CUTYaIMSIX HAMpPaBICHUE, MOIYJb U TPOCKITUN BEKTOPHBIX (DU3NUCCKUX BEITUIHH:
MEepEMEILECHUS, CKOPOCTA PABHOMEPHOTO JBHKEHUSI, MTHOBEHHOM CKOPOCTH, YCKOPEHHS,
LEHTPOCTPEMHUTEIIBHOTO YCKOPEHHUS.

[IpuMeHATH 3HaHKS O NEUCTBUIX C BEKTOPAMHU, MOJYYEHHBIE HA YPOKAX T€OMETPHH. .
3anrchIBaTh YPABHEHHS] PABHOMEPHOT'O M PABHOYCKOPEHHOT'O MEXAHUYECKOTO JBHKCHUSL.
CocTaBiATh ypaBHEHUS PABHOMEPHOTO ¥ PAaBHOYCKOPEHHOTO MIPSIMOJIMHEUHOTO IBUKEHUS
B KOHKPETHBIX cUTyalnusix. OnpeaensTh 0 ypaBHEHHUSIM MMapaMeTpPbl TBHKEHUS.
[MpuMeHsITh 3HaHUSI O TIOCTPOSHUH M YTCHUH IPaQUKOB 3aBUCUMOCTH MEX]Ty BEIIMIMHAMH,
MOJIydeHHBIC Ha ypokax anreOpsl. CTpouTh rpaduK 3aBUCUMOCTH KOOPIUHATHI
MaTepUaTbHONH TOYKU OT BpeMeHH JIBIKeHus. OnpeaensTs mo rpaduky 3aBUCUMOCTH
KOOPAWHATHI OT BPEMEHH XapaAKTEP MEXaHUUECKOTO JIBMKEHHUS, HAYAJIbHYIO0 KOOPAUHATY,
KOOPAMHATY B YKa3aHHBIM MOMEHT BPEMEHU, U3MEHEHHUE KOOPAMHATHI 32 HEKOTOPBIN
MPOMEKYTOK BPEMEHH, TTPOCKITUIO CKOPOCTH (711 PABHOMEPHOTO MPSMOITHHEHHOTO
mBrKeHMs ). OnpenensiTh Mo rpaguKy 3aBUCUMOCTH MPOEKIIUU CKOPOCTH OT BPEMEHU
XapaKTep MEXaHUYECKOTO ABMKEHHMS, TPOCKIIUIO HaYaJIbHOW CKOPOCTH, MPOEKIUIO
YCKOpEeHUs1, I3MEHEHHE KOOpauHaThl. OnpeensTh mo rpaduKy 3aBUCHMOCTH MPOCSKITUN
YCKOPEHHSI OT BPEMEHH XapaKTEP MEXaHUYECKOTO JBH)KCHUS, U3MEHEHUE TTPOCKIINHI
CKOPOCTH 3a ONPEIEIIEHHBIN IPOMEKYTOK BPEMEHH.

JlaBaTh ompeneneHne MOHATHI: aOCOIIOTHO TBEPOE TEJIO, MOCTYMATEeIbHOE U
BpalaTeIbHOE ABIKEHUS aOCOMIOTHO TBEPIOTO Tena. Pacmo3HaBaTh B KOHKPETHBIX

SKOJIOTUYECKOE, aAanTalMs
oOyuJarorerocs K
W3MEHSIOINMCS YCIIOBU-

SIM COLIMAJILHON U IIPUPOJHOU
cpenbl




CUTYalUsAX, BOCIPOU3BOJIUTH U HA0JII01aTh OCTYNATEIbHOE U BpalllaTeIbHOE IBUKEHUS
TBEpaoro Tena. [IpuMeHsaTh MOAeTh aOCOTIOTHO TBEPAOTO TeNa JJIsl ONMUCAHUS ABHIKEHHS
Tes. BeraucnaTe 3Ha4€HHsI YIVIOBOM M JIMHEMHOW CKOPOCTEM, 4aCTOTHI U ITEPHOJIa
0OpalieHns: B KOHKPETHBIX CUTYaIHsX.

Pa3nnuate yTh U NEPEMEIIEHNE, MTHOBEHHYIO U CPETHIOI0 CKOPOCTH.

M3MepsaTh 3HaYCHUS NIEpEMELCHU, IIyTH, KOOPAUHATHI, BpEMEHU JBUKECHUS, MTHOBEHHOU
CKOPOCTH, CPEHEN CKOPOCTH, YCKOPEHHUS, BPEMEHH JIBUKCHHSI.

PaGoTaTh B mape npu BBHIIIOTHEHUH JIAOOPATOPHBIX pabOT U MPAKTUUECKUX 3aJaHUM.

[ IpumMeHsATh MOJENH «MaTepralIbHas TOUKA», «PABHOMEPHOE NPSIMOJIMHEWHOE ABUKECHUEY,
«PaBHOYCKOPEHHOE JIBI)KEHUE» JIJISl OMUCAHUS IBUKEHUS PEabHbBIX Tell K 0OBEKTOB,
M3y4aeMbIX B Kypce OHOJIOTHH.

3aKOHbI /laBaTh onpeneneHne NOHATUIN: MHEPLUS, UHEPTHOCTh, Macca, Cuia, paBHOACHCTBYomass | [pynosoe, 3CTETUYECKOE,
Heroton CuJIa, MHEpLUalbHAas cCUCTEMa OTCYETA, HEMHEPLIMAIbHASI CUCTEMA OTCUETA LIEHHOCTHU HAy4HOTO
a Pacnio3naBaTh, HaOMI0AATh siBJICHUE UHEPIUH. [IpUBOIUTE MpUMEpBI €ro MPOSIBICHUS B MO3HAHUS, dbopmupoBanue
KOHKPETHBIX CUTyalusiX. OOBSICHATE MEXaHHMUECKHUE SIBIICHHUS B MHEPIIUATBHBIX CUCTEMAX  [KYJIbTYPBI 3J10pOBbS u
oTuéra. BeIaensaTs neiicTBUe Tel Apyr Ha Ipyra U XapakTepU30BaTh UX CHJIaMU. [I[puMEHATh AMOIIMOHAIEHOTO
BHAHUA O IEUCTBUAX HAJl BEKTOpaMH, IIOJyUYEHHbIE HA YpoKax reomeTpun. Onpenensarsb Onaromnoy4us,
[PaBHOJICHCTBYIOIIYIO CHILY ABYX U O0Jiee CUIL. SKOJIOTUYECKOE
DopMyIMpOBaATH IIEPBBIN, BTOPOM U TPEeTUH 3aKOHBI Hb10TOHA, YCI0BUSA UX IPUMEHUMOCTH.
[IprMeHsTh MEepBBI, BTOPOM U TpEeTHU 3aKOHBI HbI0TOHA IIPU peIIeHUH PAaCYETHBIX 3a/1a4.
Cunbl B [TepeuncnsTs BUIBI B3aUMOAEHCTBUSA TEJI U BUABI CUII B MEXAHHUKE. [latpuoTnueckoe, TpPyAOBOE,
MEXaHHUK . IpaXJIaHCKOEe U XOBHO-
JlaBaTh ompeiereHue MOHITHI: cujia TSXKECTH, Cujla YIIPYroCTH, CUjla TPEHUS, BEC, P o
e HPaBCTBEHHOE, LIEHHOCTHU
HEBECOMOCTb.
HAy4HOTO MO3HAHMUS,
DopMyIUpPOBATh 3aKOH BCEMUPHOI'O TSATOTEHHSI U YCIIOBUS €r0 MPUMEHUMOCTH.
. (dbopmupoBaHue KYJIbTYpbI
HaxoauTs B 10MOJHUTENLHOM JIuTepaType U MiHTepHeTe nHpopMaiuo 06 OTKPBITUI
3/10pOBbS U IMOLIMOHAIILHOTO
HpI0TOHOM 3aKOHA BCEMUPHOI'O TSATOTEHMS.
Onaromnony4us,

HpI/IMeHSITL 3daKOH BCCMUPHOT'O TATOTCHUS IIPU PCILICHUU KOHKPCETHBIX 3a/iay.
PaccuuTeiBaTh CHUITY TSXKCCTH B KOHKPECTHBIX CUTyallHusaX.

BeIUUCIATL BEC TEI B KOHKPCTHBIX CUTYyallUAX. Ha3zeiBaTh CXOACTBO U pa3jiniud Be€Ca U
CHIIBI TsDKeCTH. Paco3HaBaTth 1 BOCITPOHU3BOAUTE COCTOAHUSA TCJI, IIPHU KOTOPBIX BEC TCJIa
PaBC€H CUJIC TAXKECTH, OoJiblie Wik MeHbIIe e€. ONMUCHIBATh U BOCIIPOU3BOJAUTH COCTOAHUC
HEBECOMOCTH Tejia. I 0TOBUTH MMpE3CHTAlUU U COO6HICHI/I$I O IMOBCJICHUU TCJI B YCIIOBUAX

SKOJIOTUYECKOE, aAalTaLMs
oOyuJarorerocs K
VM3MEHSIOINMCS YCIIOBU-

SIM COLIMAJIbHOM W IPUPOJHOU
cpenbl




HEBECOMOCTH, O MOJETAaxX YeJoBeKa B KOCMOC, O JOCTH)KEHUSAX Halllel CTpaHbl B IOATOTOBKE
KOCMOHABTOB K I0JIETAM B YCJIOBHSIX HEBECOMOCTH.

PacriozHaBaTh, BOCIIPOM3BOIUTH M HAOMIOAATh PAa3InYHbIE BUIBI JeOopMaIiu Tejl.
DopMynupoBaTh 3aK0H I yKa, rpaHHIIbl €70 IPUMEHUMOCTU. BBIUNCIISTE U U3MEPATH CHITY
YOPYTOCTH, XKECTKOCTD MPYKUHBL. Pacro3HaBaTh, BOCIIPOU3BOIUTH, HAOIIOAATh SBJICHUS
CYXOTr0 TPEHMsI IOKOS, CKOJIbKEHMSI, KAUEHUs, SIBJICHUE CONPOTUBIICHUS IIPU ABUKCHUU
Tena B XKUAKOCTU WM raze. M3mepsTs u n300paxarh rpauuecky CUIIbl TPEHUS OKOS,
CKOJIbJKEHUS, KAUEHHUs, KUJIKOTO TPEHUsI B KOHKPETHBIX cUTyanusx. Mcnons3oBaTh
dbopMyITy JIUIsl BBIYUCIICHUS CUJIBI TPEHUS CKOJIBKEHUS PU PELICHUH 3a/1a4.

M3MepATh CHIly TSKECTH, CUITy YIPYTOCTH, BEC TEJa, CUILy TPEHUS, YUINHEHUE TIPY>KUHBI.
OnpenensTh ¢ MOMOUIbI0 KOCBEHHBIX U3MEPEHUN KECTKOCTh MPYKHUHBI, KOIPPHUIIHEHT
TPEHUS CKOJIbKEHHUS.

PaGoTtaTh B mape npu BHIOJHEHUH MMPAKTUYECKUX 3aJaHH.

HaxoauTe B 1oMONHUTENBHOHN JIuTepaType u MIHTepHEeTe MH(OpMAIHIO O BKJIaI€ pa3HbIX
Y4E€HBIX B pa3BUTHE MEXAHUKHU. | OTOBUTH MPE3EHTALMN U COOOIIEHUS IO U3YYEHHBIM
TeMam.

[TpyMeHATh 3aKOHBI IUHAMUKH JUIS OIIMCAHUS IBUKEHUS pEabHbBIX TEl.

3aKOHEI
coxpaHe
HUS
UMITYJIb
ca

3

3JlaBath ompeseneHue MOHATHIA: UMITYJIbC MATEPUATbHOM TOUKH, MMITYIILC CHJIBI, MMITYIIbC
CUCTEMBI T€JI, 3aMKHYTasi CUCTEMA TEJI, PEaKTUBHOE JBHKECHUE.

Pacnio3HaBaTh, BOCIIPOM3BOUTD, HAOIIONATh YIPYTUE U HEYIIPYTHE CTOJIKHOBEHHUS TEI,
[PEAKTUBHOE JBUKCHHUE.

Haxonuth B KOHKPETHOM CUTyalluX 3HAYECHMS MMITYJIbCA MATEPUAIbHON TOYKU U UMITYJIbCa
CHUJIBI.

DopMyIMpPOBATH 3aKOH COXPAHEHUSI UMITYJIbCa, TPAHULBI €70 IPUMEHUMOCTH.
CoCTaBJIATh ypaBHEHHUs, ONIUCHIBAIOLINE 3aKOH COXPAHEHHS MMITYJIbCa B KOHKPETHOU
cutyanuu. HaxoquTe, UCIOIB3ysl COCTABIEHHOE YPABHEHHUE, HEU3BECTHBIC BEIIMYHHBI.
Co3znaBaTh CUTyaluH, B KOTOPBIX MPOSBIIAETCS 3aKOH COXPAHEHUS UMITYJIbCA.

HaxoauTp B 1OMOIHUTENBHOH JInTepaType U MiHTepHEeTe MH(OPMAIHIO 110 3aJaHHON TeMe.
["'0TOBUTH NpE3EHTALMHN U COOOLIEHHUS 110 U3yUYEHHBIM TeMaM (BO3MOYKHbBIE TEMBI
NpEeCTaBICHbI B YUeOHHKE).

["'0TOBUTH Npe3eHTALMK U COOOLIEHNUS O NOJIETAaX YesloBeKa B KOCMOC, O IOCTUKEHUAX
HalICH CTPaHbl B OCBOCHUU KOCMUYECKOTO ITPOCTPAHCTBA.

[TarpuoTnueckoe,
TPOKJIAHCKOE W JIYXOBHO-
HPaBCTBEHHOE, 3CTETUYECKOE,
LIEHHOCTH Hay4YHOTO
IO3HAHUS, SKOJIOTHYECKOEC,
ajanTanus o0ydaromerocs K
W3MEHSIOIIUMCS YCIIOBU-

M COIIMAJIbHOM U MPUPOIHOMN
cpebl




3akoH

Pacrio3HaBaTh, BOCIIPOM3BOIUTH M HAONIOAATh PA3IMYHbIEC BUJIbI PABHOBECHS TEI.
N3MepsATh CHITY C IIOMOIIBIO MIPYKUHHOTO JUHAMOMETPA U UG POBOTO JATIYNKA CHUIIBI,
M3MEpATH IIe4o cuiibl. PaboTath B mape, rpymre npH BHIINOJIHEHUU MPAaKTUYECKUX 3a1aHUN.

JlaBaTh ompejiercHWE TOHATHI: padoTa CHIIBI, MOIIHOCTh, KHHETHUYECKas »Heprus, [larproTHueckoe, TpyI0BOE,
;(I)/I’;paHe NOTEHIMANbHAs DHEPrus, IOJHAs MEXaHWYecKas OHHEprusi, H30JIMPOBAaHHAs CHUCTEMa, TPAXKJAAHCKOE U JYXOBHO-
Mexampy | KOHCCPBATHBHAs CHIIA. HPaBCTBEHHOE, 3CTETHYECKOE,
i . €HHOCTHU HAy4YHOTO
cCKOU BbI4uciATE B KOHKPETHON CUTYalluy 3HaUYCHUSI (PU3MYECKUX BEJIWYHMH: PaOOTHI CHIIBI, B Y
PHEPTUH MO3HAHUS, dbopmupoBaHue
pabOTHI CHITBI TSHKECTH, paOOTHI CHIIBI YIIPYTOCTH, Pa0OTHI CHITBI TPEHUS, MOIITHOCTH,
. o o KYJIBTYPBI 3JI0POBbS u
KIHETHYECKOH YHEPIHH, H3MECHCHHS KHHETHUCCKO SHEPIHH, TOTCHIHATLHOM SHepriy Tel | - > I P s1op
o YMOIIMOHATBHOTO
B TPaBUTAIMOHHOM T10JI€, TOTEHIMAIHHON SHEPTUH YIPYTO Je(OPMHUPOBAHHOTO Tea, 1
. . Onaromnonyyus,
MOJTHON MEXaHWYECKON SHEPTUH.
. . .. PKOJIOTUYECKOE, aaNTarus
CoCTaBIATh ypaBHEHHS, CBSA3BIBAIOIINE PAOOTY CHIIBI, IEHCTBYIOIICH Ha TEJIO B KOHKPETHOM 5
o o0ydaromierocs K
CUTYyallu, C ©3MEHEHHEM KWHETUYeCKON 2Hepruu Tena. HaxonuTs, ucnonb3ys yHatorn
W3MEHSIOIIUMCS YCIIOBH-
COCTaBJICHHOE YPaBHEHUE, HEU3BECTHHIC BEJTMUNHBI. 4 .
. . SIM COLIMAJIbHOW M MPHUPOTHOM
DopMyIHpOBaTh 3aKOH COXPAHEHUs MTOJTHON MEXaHUYECKON YHEPTUH, HAa3bIBaTh I'PAHHIIbI
cpensbl
€ro MPUMEHUMOCTH. pest
CocCTaBJATh ypaBHEHMS, ONMCHIBAOIINE 3aKOH COXPAHEHUS TOJTHON MEXaHUYEeCKOM
PHEpPruu, B KOHKPETHOW cuTyaruu. HaxouTh, HCTIONB3Ysl COCTaBIEHHOE YPaBHEHUE,
HEH3BECTHBIC BEJTMUUHBI.
Co31aBaTh CUTYyalnH, B KOTOPBIX MPOSIBIISETCS 3aKOH COXPAHEHUS TIOJTHOM MEXaHUIECKOM
SHEPTUH.
BHITTOHATE SKCTIEPUMEHTAIBHYIO TTPOBEPKY 3aKOHA COXPAaHEHHS MEXaHUIECKOH dYHEPTHH.
BBIMONMHATE KOCBEHHBIE U3MEPEHHS UMITyJIbCa TeJla, MEXaHUYECKON SHEPruM Tena, paboThl
CHUTBI TPEHHUSL.
PaGoTath B mape, rpymre npy BBITOJHEHUN NPAKTUYECKUX 3a/laHHUH
Craruka JlaBaTh ompe/eneHNe OHATHI: paBHOBECHE, YCTOHUMBOE paBHOBECHE, HEYCTOHUMBOE ['paxkmaHcKOE H  JTyXOBHO-
paBHOBecHE, Oe3pa3INUHOE PAaBHOBECHE, IJIEYO CUIIbI, MOMEHT CHJIBI. HPAaBCTBEHHOE, 3CTETHYECKOE,
HaxoauTe B KOHKPETHOM CUTYalliy 3HAYEHHSI TUIe4a CHIIbI, MOMEHTA CHJIBI. [ICHHOCTH HAY4HOT'O
[epeuncnsaTh ycnoBHs paBHOBECHS MaTepUAIbHOW TOYKHU U TBEPa0TO Tena. CoCTaBIsATh MO3HAHUS, ¢dopmupoBanue
YPaBHEHWUsI, OITUCHIBAOIIIE YCIOBHS PABHOBECHSI, B KOHKPETHBIX CUTYyalusax. OnpesensarTs, KyIbTypbl 37I0POBbSI u
UCTIONIB3YSl COCTABJICHHOE YPaBHEHUE, HEU3BECTHBIC BEJTHMUUHBI. SMOLIMOHAIBHOTO

0J1aronoJyns, aaanTamnus
oOyJaromerocs K

H3MCHAOIUMCA YCIIOBU-




Haxoauts B fononHUTENbHON UTEpaType u HTepHEeTe HHPOPMAIUIO O 3HAUEHUU CTATUKH SIM COLIMATIbHOW U IPUPOTHOM
B CTPOUTEINILCTBE, TEXHUKE, OBITY, 00BsICHEHUE (OPMBI U Pa3sMepOB OOBEKTOB MPUPOIHI. Cpenbl
["'OTOBUTH MPE3CHTAIIMHA W COOOIIICHHUS.
PaGoTaTh B mape npu BBHIIOJIHEHUH J1AOOPAaTOPHOM pabOTHI
OcHOBBI JlaBaTh omnpenencHue MOHATHI: HECKUMAEMast )KUIKOCTb, PABHOBECHE XKUIKOCTH M raza,  |[[larpuorudeckoe, TpyAoOBOE,
THAPOME |y ipocTaTuueckoe AaBieHHUE. IpaXIaHCKOe M JyXOBHO-
RAHHKH HaxoauTs B KOHKpPETHOW CUTYallMU 3HAYEHMS NaBJICHUS B IIOKOALICICS )KUIKOCTH UM ra3e. HpaBCTBEHHOE, JCTETHYECKOE,
Dopmynuposath 3akoH [lackains. [Ipumensts 3akon [lackans nis 0ObsICHEHUS LIECHHOCTHU HAy4YHOTO
UJIPOCTATUYECKOT0 MapaioKca, A1 00bACHEHHs IPUHLUIA JHCTBUSA THAPABIMYECKOIO  [TO3HAHUS, HKOJIOTHYECKOE,
IIpecca U BBIUUCIIEHUS [TapaMeTPOB IIpecca. ajanTanus oOydaromierocs K
DopmynupoBats 3ak0H Apxumena. [IpuMenaTs 3akoH ApxuMena A peleHus 3aaad. W3MEHSIOIMMCS yCIIOBU-
PaccunThIBaTh IUIOTHOCTH TEJIA IO €r0 MOBEACHUIO B KUAKOCTU. ONpeaensaTh BO3MOXXHOCTD [SIM COLMAJIBHOM U IPUPOJAHOMN
IUIABaHMS Tea. Cpelbl
[lonBene OnuchiBaTh MEXaHUYECKYI0 KapTuHy Mupa. Ilepeuucnsats OOBEKTH, MOJENH, SBJICHUS, (POPMHPOBAHUE KyJbTYpPbI
HHUC (dusnyeckue BEIUYUHBI, 3aKOHBI, HayyHble (DaKTbI, CPEICTBA OMMCAHUS, PaCCMaTpPUBAEMble 3TOPOBbS, ajanTanus
Eg;ggfm B KJaccuyeckol mexaHuke. DopmynupoBaTh IpsMyIo M 00paTHYyO 3a7ai MEXaHHKH. o0yyaro1erocs K
9~ Tempr| |YKa3blBaTb TPaHUIBI IPUMEHUMOCTH MOJEIECH M 3aKOHOB KJIACCUYECKOM MEXaHUKH. U3MEHSIOIMMCS yCIOBU-
«MexaHn HaspiBaTe HpuUMeEpbl HMCHOJIB30BAaHUS MOJEIEH M 3aKOHOB MEXAHMKHM JJI ONMCAHMA SIM COLUAIBHOM U PUPOJAHOMN
HUKa» IBMDKEHUS peaIbHBIX TEII. cpenbl
Moue OcHoBbI JlaBaTh onpeneneHne MOHATUI: TEIUIOBBIE SBJICHUS, MAKPOCKOIIMYECKHE TEJIa, TEIUIOBOE ['paxxnanckoe W IyXOBHO-
Ezgﬂp rﬁggg}/ NBIDKEHUE, OpOYHOBCKOE JIBUKEHUE, TU((Y3Hsl, OTHOCUTEIbHAsI MOJIEKYJIIpHAs Macca, HPaBCTBEHHOE, 3CTETUYECKOE,
sk | kuHETHY KOJIM4YECTBO BEILIECTBA, MOJISIPHAs Macca, MOJIEKYJIa, Macca MOJIEKYJIbl, CKOPOCTb ABMKEHUS [IEHHOCTH Hay4HOTO
a u| eckoi MOJIEKYJIbI, CPEAHSIS] KHHETUUECKAasl SHEPTUS MOJIEKYJIbI, CUJIbl B3aUMOJECHCTBYS MOJIEKYJI,  [TO3HAHUS, dbopmupoBaHue
TEPMO | TEODUU WJICAIbHBIN a3, MUKPOCKOIIMYECKHE ITAPAMETPhI, MAKPOCKOIIMYECKHE MTAPAMETPHI, KYJIbTYpPbI 3JI0pOBBS u
muHam | (MKT) TaBJieHHe ra3a, abCOOTHAs TEMIIePaTypa, TeIioBoe paBHoBecue, MKT. YMOLIMOHATIBHOTO
Ka [lepeunciATh MUKPOCKOIIMYECKUE U MAKPOCKOIIMYECKUE ITapaMeTphl ra3a. OJ1aromnoryuus,

[epeuncnsats ocHoBHBIE nonoxxeHuss MKT, npuBoauTh mpumMepsl, pe3yabTaThl HAOI0ACHUI
U OIMCBIBATh SKCIIEPUMEHTBHI, I0Ka3bIBAIOLINE UX CIPABEIUBOCTb.

PPacnio3HaBaTh M OMMCHIBATH SIBJICHUS: TEIJIOBOE IBUKEHUE, OPOYHOBCKOE IBUKEHHUE,
muddy3usa. Bocnpou3BoauTh U 0OOBSICHITH OIBITHI, JEMOHCTPUPYIOIINE 3aBUCMOCTh
ckopoctH 1 dy3un OT TEMIIEPaTyphbl U arperaTHOro COCTOsTHUS BelecTBa. HabmonaTs
MG dy3uro B KUAKOCTAX U ra3ax.

SKOJIOTUYECKOE, aAanTalus
oOyyarorierocs K
W3MEHSIOIIUMCS YCIIOBU-

SIM COLIMAJIbHOM U MPUPOIHOMN
Cpenbl




Vcrionb30BaTh MOYYEHHBIE HA YPOKaX XMMUN YMEHUS ONPENEIATh 3HAYCHUS
OTHOCHUTEIILHON MOJIEKYJIIPHOM MacChl, MOJIIPHOM MacChl, KOJINYECTBA BEILIECTBA, MACCHI
MOJIEKYJIbI, POPMYIUPOBATH (U3UYECKUIN CMBICI MOCTOSHHOM ABOTraapo.

OneHnBaTh pa3Mep MOJIEKYJIBI.

OOBSICHATH OCHOBHBIE CBOMCTBA arperaTHbix cocTosiHUi BemecTBa Ha ocHoBe MKT.
OnuceIBaTh MOJIEb «UICAIBHBIN ra3y

CocraBiate ocHOBHOE ypaBHeHHe MKT nyieanbsHOro raza B KOHKPETHON CUTYalUu.
OnpenensTh, NCHOJB3Ys COCTABIEHHOE YPAaBHEHUE, HEU3BECTHBIE BEIIMUNHBI.
CoCTaBIIATh ypaBHEHHUE, CBA3BIBAIOIIEE TaBICHUE HICAIBHOTO Ia3a CO CpeaHEN
KHUHETUYECKON YHEPTUEN MOJIEKYJI, B KOHKPETHOM cuTyanuu. OnpenensaTh, UCIOIb3Ys
COCTABJICHHOE YPaBHEHUE, HEU3BECTHBIC BEINYUHBI.

OnwuceIBaTh cIocoObl M3MepeHus TeMinepatypsl. CpaBHUBaTh mIKanbl KensBuHa u Llenscust.
CocCTaBIATh ypaBHEHHE, CBSA3BIBAIOLIECE a0COIIOTHYIO TEMIIEPATy Py UACAIBHOIO ra3a co
CpeIHEN KHHETUYECKOM SHEPTUEN MOJIEKYJI, B KOHKPETHON cuTyanuu. Onpenensrs,
VICITOJIb3YS COCTABJIICHHOE YPABHEHUE, HEU3BECTHBIC BEJINYNHBI.

CocTaBisTh ypaBHEHHE, CBS3bIBAIOIIECE JAaBICHUE U/ICATIbHOTO Ta3a ¢ a0COIIOTHOM
TeMIIepaTypoy, B KOHKPETHON cuTyanuu. OnpeaensaTs, UCIOJb3Ys COCTABIEHHOE
YpPaBHEHUE, HEU3BECTHBIC BEJIMYUHBI.

M3MepsaTh TeMIiepaTypy *KHUAKOCTH, ra3a KUJAKOCTHBIMU U UGPOBBIMU TEPMOMETPAMH.
PaGoTath B mape, rpymre npy BeIMOJHEHUH MPAKTUYECKUX 3a1aHUH.

HaxonnuTe B NONMOJHUTENBHON JuTeparype U MIHTepHETe CBENEHMs 10 UCTOPUM Pa3BUTHS
ATOMHUCTHYECKOM TEOPUU CTPOCHHUs BEILIECTBA.

'YpaBHEH
ue
COCTOSIH
ue rasza

CocTaBiATh ypaBHEHHE COCTOSHHUS MIEalIbHOIO Ta3a MW ypaBHeHHe MeHeneeBa-
Kiraneiipona B KOHKPETHOM CHUTyalUd. BBIYMCIATH, UCIOJIB3Ysl COCTABICHHOE YPaBHEHHUE,
HEU3BECTHBIC BEJIMYMHBIL. Pacro3HaBaTh U ONKUCHIBATh U30MPOLIECCHI B UICATIBHOM Ias3e.

DopMyIUpOBaTh I'a30BbIE 3aKOHBI U ONPEAEIATh TPAHULIBI UX TPUMEHUMOCTH. COCTaBIATH
YpaBHEHHUS Ul UX ONUCaHMs. BeIUUCIATH, UCHIOIB3Ys COCTAaBICHHOE YpaBHEHHE,
HEU3BECTHBIE BEINYHHBI.

[TpencraBisaTh B BUe rpadKOB H30XOPHBIN, H300apHBIN U U30TEPMHUUYECKUNA MTPOLIECCHI.
OmnpenensaTs 1o rpadukaM XapakTep Mporecca 1 MaKpornapaMmeTpbl HASaTbHOTO Ta3a.
V3mepsTh 1aBlieHHE BO31yXa MaHOMETpaMH U HU(POBBIMU JaTYNKAMU JaBJICHUS Tra3a,
TemrepaTypy rasa [ >KHAKOCTHBIMM TEPMOMETPAMH M LU(DPOBLIMU TEMIIEPATYPHBIMU
maT4uKamu, 00bEM rasa () ¢ moMomb0 CHIb(POHA.

[laTpuotndeckoe, TpPyIOBOE,
rpaXJaHCKOe W JyXOBHO-
HPaBCTBEHHOE, JCTETUYECKOE,
LEHHOCTH HAY4YHOTO
TIO3HAHWUS, dopmupoBaHue
KYJIbTYPBI 3JI0POBBS "
YMOILIMOHATBHOTO
Onaromnoy4us,
9KOJIOTHYECKOE, aIarTallyst
oOyJaromerocs K
WU3MEHSFOIIUMCS YCIIOBU-

SIM COLMAJIbHOM U MIPUPOIHOMN




PaGoraTh B mape, rpyIe Ipy BHIIOJHEHUH MPAKTUYECKUX 3aJaHUM. cpensl

Haxonuts B muteparype u MHTepHEeTe HHPOPMALKIO MO 33JJaHHOM TeMe.

["'OTOBUTH Mpe3eHTAMH U COOOIIEHHUS IO U3YYEHHBIM TeMaM (BO3MOKHbIE TEMBbI

Npe/CTaBJICHbI B YUeOHHKE).

[ IpuMeHsATE MOJIENb UI€ATIBHOTO Ta3a JUIsl ONMCAHNs ITOBEJICHNS PEaIbHBIX Ia30B.
Bzanmu JlaBaTp omnpeneneHue NOHATUN: HCIAPEHUE, KOHJIEHCALMS, KUIlIeHWe, AauHamuueckoe [latpuornueckoe, TpyaoOBOE,
ElgeBoa [paBHOBECHE, HACBIIIECHHBIM IIap, HEHACBHIIEHHBIM nap. Pacno3HaBaTh, BOCIPOHU3BOIUTH, DCTETHYECKOE, LIEHHOCTH
IeHHS HaOJII0/1aTh SIBJIICHUS: UCTIApEHUE, KOHICH AN, KUTICHHE. Hay4HOI'O IIO3HAHH,
JKHAIIKOC (dopmHpoBaHue KYJIBTYPBI
TH " 3710pOBbsI U YMOLMOHATIBLHOIO
rasa 0J1aroIoJ Iy Y1s1,3KOJIOTHUECKOE

, aanTaus 00yJaroIerocs K
Kuznkoc [MepedncnsiTh CBONCTBA JKUAKOCTH M OOBSACHATH HMX C IOMOIIBIO MOJETH CTpoeHus U3MCHAIOIMINMCA yCIOBU-
e ’KHJIKOCTH, CO3JaHHO# Ha ocHoBe MKT. M COLMAJILHON ¥ NPUPOJIHOMU
. Cpenbl

JlaBaTp ornpeseneHue MOHIATUI: CHJIa TOBEPXHOCTHOTO HATSHKEHUS, KO UITMEHT

[MOBEPXHOCTHOT'O HATSKCHUS.

Pacrio3HaBaTh U BOCIIPOU3BOAUTH IIPUMEPHI IIPOSBIICHUS] IEUCTBUS CUIIBI IOBEPXHOCTHOTO

HATSHKEHU.
Teepnst HazbiBaTh CXO/CTBA U pa3nuyusl TBEPIBIX Te, aMOP(PHBIX TeJ, KUIKUX KPUCTAIIIOB.
¢ Tena [IepeuncisTe CBOMCTBA TBEPABIX TEI

Haxonuts B UHTepHETE U TOMONIHUTENBHON IUTEpaType HH(OPMALIUIO, TOTOBUTh

MPE3EHTALNN U COOOIEHHS TI0 U3YYEHHBIM TeMaM (BO3MOJKHBIE TEMBbI IIPE/ICTABICHBI B

yaeOHHKE).
OcHoBbI JlaBaTb onpeneneHue MOHATUI: TEPMOJIUHAMUYECKAs CUCTEMA, U30JIMPOBAHHAS [TarpuoTnueckoe,
E;glﬁ%i TepMOJIMHAMUYECKAs CUCTEMA, PABHOBECHOE COCTOSIHUE, TepMOJII/IHa'l.VII/IquKI/II\/'I porecc, rpaXkJaHCKOE U JIYXOBHO-
- BHYTPECHHSS DHEPIUsl, BHYTPEHHSS JHEPTUs UICAIBHOIO I'a3a, TEIUIOEMKOCTb, KOJIMYECTBO  HPABCTBEHHOE, JCTETUYECKOE,

TEIUIOTHI, y/IelbHAasl TEIUI0Ta TUIaBJIeHUs, yellbHas TeII0Ta MapooOpa3oBaHus, yaeIbHas
TETJI0Ta CropaHus TOIUIMBA, padoTa B TEPMOAMHAMUKE, 0OpaTUMBII Ipoliecc,
HeoOpaTUMBIil Mpoliece, HarpeBaTellb, XOJI0JWIbHUK, paboydee TeNo, TeMI0BON ABUTaTeNb,
KIIJ TemsioBoro nBuraress.

PacriozHaBaTh TEPMOJIMHAMUYECKYIO CUCTEMY, XapaKTepU30BaTh €€ COCTOSHUE U MPOIIECChI

[EHHOCTH
MO3HAHUS, ¢dbopmupoBaHue
KYJIBTYPBI 310pOBbs 51
SMOLIMOHAIBHOTO
OJ1aromnoTy4us,

Hay4HOTO




W3MEHEHUST COCTOSTHHSI.
OnuceIBaTh CIIOCOOBI UBMEHEHUST COCTOSIHUS TEPMOIMHAMUYECKONW CUCTEMBI ITyTEM
COBEPIICHHS] MEXaHMUECKOW padOTHI ¥ TIPH TETIIoNepeade.

CocTaBATh ypaBHEHHE TETUIOBOTO OaraHca B KOHKPETHOW CUTYyalluu. BeIUUCISTD,
MCITOJIB3YS1 COCTABJICHHOE YPaBHEHUE, HEM3BECTHHIC BETMUMHBI.

Ornpenenatb 3HaYeHUs] BHYTPEHHEHN SHEPrUM UICAIbHOTO ra3a, M3MEHEHUE BHYTPEHHEH
PHEPTHH HJICaTLHOTO Ta3a, padoThI UEATBHOTO Ta3a, padoThl HAJ UICATBHBIM Ta30M,
KOJIMYECTBA TETJIOTHI B KOHKPETHBIX CUTyanusx. OnpenensaTh 3HaUeHUe paboTh
WJICATHHOTO Ta3a 1Mo rpaduKy 3aBHCUMOCTH JIaBJICHUS OT 00BhEMa MTPH N300apHOM

rpolecce.

DopMyIHpPOBaTh MEPBbIA 3aKOH TEPMOIUHAMUKH.

CocTaBiATh ypaBHEHHUE, OMUCHIBAIOLIEE NIEPBBIM 3aKOH TEPMOJUHAMUKH, B KOHKPETHBIX
CUTYaIUSIX JIJIs1 U30ITPOIIECCOB B HICATLHOM Ta3e. BBIYUCIIATH, UCIIOIB3Ysl COCTABICHHOE
YpaBHEHHUE, HEU3BECTHBIC BEIUYUHBI.

Paznuuate oOpaTuMble U HeoOpaTuMbIe mpolecchl. [lonTBepxaaTs npuMepamu
HEOOPATUMOCTh TETIJIOBBIX MPOIIECCOB.

[IpuBOANTH MPUMEPHI TETUIOBBIX JIBUTATENCH, BBIICTATH B IPUMEpPaX OCHOBHBIC YaCTH
BUTATENEH, ONMUCHIBATh MPUHIMUN AeiicTBUsA. Boruncnsats 3nauenust KI1J[ remnoBoro
IMBUTATENS] B KOHKPETHBIX CUTYaIHsX.

Haxomuts B nuteparype u MaTepHETE MHDOpMAIHIO 0 IpoOIeMaX SHEPTeTUKU U OXpaHe
OKPYXaIOIIEe Cpeabl.

'Y4yacTBOBaTh B IUCKYCCUH O MPOOJIeMax YHEPTETHKU U OXPaHe OKPYIKAIOIIEH Cpelbl, BECTU
ITAAJIor, OTKPBITO BBIpaXKaTh M OTCTAWBAaTh CBOIO TOYKY 3pPEHUS, BBICIYIIMBATH MHEHHE
ONIOHEHTA.

SKOJIOTUYECKOE, aAanTalMs
oOyuJarorerocs K
W3MEHSIOINMCS YCIIOBU-

SIM COLIMAJILHON U IIPUPOJHOU
cpenbl
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JlaBaTh ompeaeneHUE MOHITHH: SJICKTPUYECKUM 3apsj, SJIEMEHTapHBIM 3JIEKTPUUECKUN
Bapsijl, TOYSUHBIN HIIEKTPUIECKUNA 3apsijl, CBOOOTHBIN SNEKTPUUECKUN 3apsil, HEKTPUIECKOE
1oJie, HANpsHKEHHOCTh 3JIEKTPUYECKOTO IMOJIS, JUHUM HANPSHKEHHOCTU AJIEKTPUYECKOro
10JIs, OJHOPOJHOE >JIEKTPUUECKOE II0JI€, MOTEHLMAT 3JIEKTPUYECKOIO I0JI, Pa3HOCTh

MOTCHLIMUAJIOB, OHEPIrus JJIICKTPUYCCKOTO 11O, OSKBUIOTCHIMAIbHAsA IOBCPXHOCTD,
DJICKTPOCTATHUYCCKAA HWHAYKOHWA, noJrsapusanus AUSJICKTPHUKOB, JAUDJICKTpHUYCCKAad
MPOHULIAEMOCTD BCIIICCTBA, BHCKTpOéMKOCTB, KOHACHCATOP. PaCHOSHaBaTB,

BOCTIPOM3BOJNTh M HAONIONATh pPa3IMYHBIC CIIOCOOBI d3NeKkTpu3anuu Tel. OOBICHATH
SBJIGHUE DJEKTPH3alMM HAa OCHOBE 3HAHMI O CTpoeHHMH BemiecTBa. OMNUCHIBaTh H
BOCITPOU3BOANTH B3aUMOJICUCTBUE 3apsDKEHHBIX Tel. ONUChIBATh MPUHLMUIT JIEUCTBUS

[laTpuoTrnveckoe, IIEHHOCTH
HAy4YHOTO MO3HAHWS,
(dhopmupoBaHue KYJIBTYPBI
3I0POBbSI U IMOIIMOHAIILHOTO
0J1aromoJyusl,

DKOJIOTHYECKOE, aJalTallus
oOyyarorerocst K
W3MEHSIOIIUMCS YCIIOBU-

SIM COLIMAJIbHOM U MPUPOTHOM




piexkTpoMmerpa. GopMyIMpOBaTh 3aKOH COXPAHEHHUS JJIEKTPUYECKOTrO 3apsifa, YCIOBHS €ro
NpUMEHUMOCTH. COCTaBJIATh YpaBHEHHE, BHIPAYKAIOLIEE 3aKOH COXPAHEHUS JIEKTPUUYECKOTO
3apsAa, B KOHKPETHBIX CHUTyalUsX. BBIYHMCIATH, HCIONB3yS COCTABICHHOE YpPAaBHEHUE,
Hen3BecTHbIe BeanunHbl. DopmynupoBaTh 3akoH KyiloHa, ycioBUS €ro IPUMEHHUMOCTH.
CocTaBiATh ypaBHEHUWE, BbIpaxaromee 3akoH KyioHa, B KOHKPETHBIX CHUTyalHsX.
BbIuuCIATb, UCHOIB3Ys COCTABICHHOE YPAaBHEHHUE, HEU3BECTHBIC BEJIIMYMHBI. BBIUMCIATH
3HAUCHHWE HANPsKEHHOCTU IIOJISI TOYEYHOIO AIIEKTPUYECKOTO 3apsija, ONPEIeNsaTh
HAIIPaBJICHUE BEKTOpa HANPSHKEHHOCTH B KOHKpPETHOM curyauuu. DopMynupoBaTth
MPUHIUI CYTEPIO3UINHA dJIEKTPUUYECKUX mojed. OmnpenensaTe HalpaBiICHUE W 3HAYCHUE
PE3yIbTUPYIOILEH HANPsKEHHOCTU DJIEKTPUYECKOrO IIOJII CUCTEMBI TOYEYHBIX 3apsiloB.
N300pakath JIEKTPUUYECKOE TMOJI€ C TOMOIIBI0 JIMHUK HAaNpspKEHHOCTH. Pacmo3HaBaTth U
n300paXkaTh JIMHUM HAMPSHDKEHHOCTH TOJISI TOYEYHOT'O 3apsijia, CUCTEMBl TOUEUHBIX 3apsI0B,
3apsSKEHHON IIJIOCKOCTH, JIBYX MapaJuleIbHbIX IJIOCKOCTEW, OAHOPOIHOIO u
HEOJJTHOPOJHOTO D3JEKTpUUYECKUX Tnosied. Omnpenensarts 0O JIMHUAM HaNpsyKEHHOCTU
PIEKTPUYECKOTO MOJIS 3HAKM U XapakTep paclpeaesieHus 3apsaoB. OnpenensiTe NOTEHIHAI
JIEKTPOCTATUYECKOrO IOJIsI B JAHHOM TOYKE IIOJISI OJHOIO TOYEYHBIX JJIEKTPUYECKUX
3apsAJI0B, @3HOCTh NOTEHIMAIOB. COCTaBIATh ypaBHEHMS, CBS3BIBAIOIINE HANPSKEHHOCTH
JIEKTPUYECKOTr0 IOJIS C Pa3HOCTBIO IOTEHLHAIOB. BBIUNCIATH, UCIIOIB3YsI COCTaBIECHHOE
ypaBHEHHE, HEM3BECTHbIE BENWYHMHBI. 300pakaTh SKBHUIOTEHIMAIBHBIE ITOBEPXHOCTH
JIEKTPUYECKOro  mouis. Pacno3HaBartb W BOCHPOM3BOAUTH  JKBUIIOTCHIMAJIBHBIC
MOBEPXHOCTU TIOJII TOYEYHOTO 3apsAfa, CHUCTEMbl TOYEUYHBIX 3apsioB, 3apsyKEHHON
IUIOCKOCTH,  JIBYX NApaJUICNIbHBIX  IIJIOCKOCTEM, OMHOPOAHOIO ¥ HEOAHOPOIHOIO
piekTpudeckux moiei. OOBACHATH YCTPOWCTBO, NPUHLMUI JEHCTBUS, NPAKTUYECKOE
BHAYCHHE  KOHACHCATOPOB.  BBIUMCIATE  3HAYEHUSA  DJIEKTPOEMKOCTH  ILIOCKOTO
KOHJIGHCAaTOpa, 3apsja KOHJEHcaTopa, HaIlpsDKeHHWs Ha O0OKIaJkax KOHJIeHcaTopa,
[apaMeTpoB IUIOCKOIO KOHACHCATOpa, JHEPIrUU DJIEKTPUYECKOTO II0JS  3apsyKEHHOIO
KOHJICHCATOpPa B KOHKPETHBIX CUTYALMSIX.

3aKOHBI
[IOCTOSIH
HOTO
TOKa

JlaBaTb ompenesieHHE TOHATHHA: JJIGKTPUYECKMM TOK, CWIA TOKA, BOJBT-aMIIepHas
XapaKTEPUCTUKA, DJIEKTPUYECKOE COIPOTUBIICHUE, CTOPOHHUE CHIIBI, DJIEKTPOABHKYIIAs
cuna. IlepedncnsaTs ycCIIOBUS CyIIECTBOBAaHUA DJICKTPUYECKOro TOKa. PacmosnaBate H
BOCIIPOM3BOJUTL SIBJICHHE JJIEKTPUYECKOIO TOKA, AEUCTBHSA DIJIEKTPUYECKOIO TOKA B
npoBogHHKe. OOBSICHATH MEXaHU3M SIBJICHUI HAa OCHOBAHWU 3HAHHWH O CTPOCHUH BEIIECTBA.
[Tonp30BaTbCs  amMIepMeTpPOM, BOJIBTMETPOM . YUUTBIBATE  OCOOEHHOCTH  H3MEPEHUs

cpemabl
[TaTtproTnueckoe, TPyHOBOE,
IICHHOCTHU HAY4YHOTO
[IO3HAHUS, ¢dopmupoBanue
KYJIBTYPbI 3JI0POBbSI "
SMOLIMOHAIBHOTO
0J1aromoJyusl,




KOHKPETHBIM MPUOOpPOM U MpaBujia MOAKIIOUEHHS B AJIEKTPUUECKYIo Liemnb. MccnenoBarh
DKCIEPUMEHTAIBHO 3aBUCUMOCTb CHJIBI TOKa B IIPOBOJHUKE OT HANpsOKEHUS U OT
conpoTuBiieHUs] TMpoBoAHKMKA. CTpouTh TrpaduK BOJBT-aMIEPHOM XapaKTEPUCTUKU.
DopmynupoBaTh 3akoH OMa JUIsl y4acTKa LEH, YCIOBUSA €ro NpUMeHUMOCTH. COCTaBIIATh
ypaBHEHHE, ONUChHIBarolee 3akoH Oma Uil ydacTKa LENH, B KOHKPETHBIX CHUTYallHsX.
BbruncnaTe, HCHONB3YyS COCTABIEHHOE YpPaBHEHUE, HEW3BECTHBIC 3HAUEHUS BEJIMYMH.
PaccuntpiBaTh OOIIEe COMPOTHBICHHWE YydyacTKa LENUd NpU MOCIEAOBATEIBHOM U
NapajuleIbHOM COEAMHEHUSAX NPOBOJHUKOB. DBBINONHATE pacueTel CHI TOKOB H
HanpsOKEHUH B pa3iuMyHbIX (B TOM 4YHCIE B CIOXKHBIX) OJEKTPUUECKUX HEMsX.
DopMyIupoBaTh U UCHOIB30BaTh 3aKkoH J[xoynsa-Jlenna. Onpenensats paboTy U MOLTHOCTb
PIEKTPUYECKOT0 TOKA, KOJIMYECTBO TEIUIOTHI, BBIACISIONIEHCS B IPOBOJHUKE C TOKOM, IPH
BajaHHBIX MapameTpax. PopmynupoBare 3akoH Oma Juid NOJHOM WEMNH, YCIOBUSL €ro
npuMeHUMOCTH. COCTaBJIATh ypaBHEHHE, BbIpaxkaromiee 3akoH Oma I MOJTHOW LIeNH, B
KOHKPETHBIX  CUTyalusX. PaccuuTbiBaTh, HCIIOJIB3Ys  COCTaBICHHOE YpaBHEHHE,
HEU3BECTHBIE BEIMYMHBI. V3MepsATh 3HaU€HHE SJIEKTPOJBMKYILIEH CHUJIBI, HANpsKEHHE U
CHJTy TOKa Ha Y4acTKe IIeTU C IIOMOIIbIO BOJILTMETPA, aMIIepMETpa U MUPPOBBIX JATIYMKOB
HanpsoKeHUs U cuiibl Toka. CoOmonaTh MpaBWila TEXHUKM O€30IacHOCTH MpH padoTe ¢
MCTOYHMKAaMHU Toka. PaboTaTh B mape, rpyImie MpH BBITOJHEHUU NMPAKTHUYECKUX 3aJaHUM.
Haxogute B nutepatype u MHTepHeTe uH(pOpManuio O CBS3U DIEKTPOMArHUTHOTO
B3aUMOJICHCTBUS C XUMHMYECKHMMM pEAaKUUAMH M OMOJIOTMYECKUMHU IpoLeccaMu, 00
VCIIOJIb30BAaHUU JIEKTPUUECKUX SIBJICHUN KUBBIMHU OpraHU3MaMHu.

SKOJIOTUYECKOE, aAanTalMs
oOyuJarorerocs K
W3MEHSIOINMCS YCIIOBU-

SIM COLIMAJILHON U IIPUPOJHOU
cpenbl

DnexTn
UUYECKUN
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J/laBaTb onpeeIcHue MOHATHUM: HOCHUTEJIH 3JIEKTPUYECKOTO 3apsna,
POBOJAMMOCTh, COOCTBEHHAss MPOBOJUMOCTb, MPUMECHAs MPOBOAUMOCTh, AJIEKTPOHHAS
[IPOBOJMMOCTD, JABIPOYHAs IMPOBOAUMOCTb, p-N-TIEPEXOJ], BAaKyyM, TEPMOIJIEKTPOHHAsS
PMUCCHS, DJIEKTPOJIN3, Ta30BBIA paspsij, pPEeKOMOMHALWS, HOHHU3AIUS, CaMOCTOSTENbHBIH
pa3psill, HECAaMOCTOSTENBHBIA pa3psiA. Pacrio3HaBaTh M ONUCHIBATH SIBJICHUS IPOXOKIACHUS
PIIEKTPUYECKOI0 TOKA 4Ye€pe3 MPOBOAHUKH, IIOJYIIPOBOJHUKHU, BAKYYM, IEKTPOJIUTHI, Ia3bl.
KadecTBEeHHO XapakTepU30BaTh IEKTPUUECKUI TOK B Cpelie: Ha3bIBATh HOCUTENIH 3apsAJI0B,
MEXaHU3M MX 00pa3oBaHUs, XapaKTep JBIKEHUS 3apsioB B DJIEKTPUUECKOM IOJIE U B €ro
OTCYTCTBHE, 3aBUCHUMOCTb CHJIBI TOKAa OT HAIpPsKCHHs, 3aBUCHUMOCTb CHJIBI TOKAa OT
BHEIIHUX ycloBUW. [lepeyucnsaTe OCHOBHBIE TMOJOKEHHUS TEOPUU  AIEKTPOHHOU
[IPOBOJMMOCTH METAJUIOB. BBIUMCIATE 3HAYEHUS CPEAHEM CKOPOCTH YIIOPSAOYEHHOTO
IBUJKEHUS DJIEKTPOHOB B METaJUIE IMOJ JACHCTBUEM 3JIEKTPUYECKOIO MOJs B KOHKPETHOMN

[TarpuoTnueckoe,

DCTETUYECKOE, LIEHHOCTHU
HAYyYHOI'O IIO3HaHUs,
(dbopmHpoBaHue KyJbTYPbI

310POBBSI U YMOIIMOHAIIEHOTO
Onaromnosryuus, aaantanus
oOyJaromerocs K
V3MEHSIOLUMCS YCIOBH-
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cutyarui. OmnpenensiTh CONMPOTHUBICHHE METAUIMYECKOTO0 TMPOBOJHUKA TPU JTaHHOU
remrepatype. IlepeducisaTb OCHOBHBIE TIOJIOKEHUS TEOPUU DJIEKTPOHHO-IBIPOYHOM
MPOBOAMMOCTHU TMOJYIIPOBOJHUKOB. HpI/IBOHI/ITI) MNPpUMEPBI YHUCTBIX IMOJIYIIPOBOAHUKOB,
MOJIYITPOBOJIHUKOB C JOHOPHBIMU M AaKUENTOPHBIMU mNpuMecaMmu. [IpuBoauTh mpumepsl
HMCIIOJIB30BAHUS TOJTYIIPOBOJHUKOBBIX HpI/I60pOB. Hepe‘II/ICHHTB YCII0OBUS CYLICCTBOBAHUA
AIIEKTPUUECKOTO TOKa B BakyyMe. [[pMeHsTh 3HaHUSI O CTPOCHUM BEIEeCTBA ISl OMMCAHUS
MIBJICHU S TCpMOE)J'IGKTpOHHOfI sMmuccur. ONHUCBIBATE IMPUHIHUIT JleﬁCTBHH BAaKyyMHOTI'O Axoza,
DIIEKTPOHHO-JTy4eBON TpyOKu.I[puBOANTH MpUMEPHI UCTIOIB30BAHUS BAKYYMHBIX IPUOOPOB.
OOBSICHATh MEXaHW3M OOpa3oBaHMs CBOOOTHBIX 3apsIOB B pacTBOpax M paciuiaBax
AIEKTPOIUTOB. ONMUCHIBATh 3aBUCUMOCTh COMPOTUBIICHUS AJIEKTPOIUTOB OT TEMIEPATYPBHI.
[IpumMeHsATh 3HAHWS O CTPOEHWW BEIIECTBA JUIA OMHCAHUS SIBJICHUS DIICKTPOJIH3a.
[MpuBOINTE MPUMEPHI UCHOIB30BaHUS deKTponn3a. OObSICHATh MEXaHU3M OOpPa30BaHUS
CBO60}IHI)IX 3apsAa0B B Tra3ax. HpI/IMeHHTB 3HaHUA O CTPOCHHH BCHICCTBA IJId OIMMCAHUA
SIBJICHU CaMOCTOSITEIbBHOIO U HECAMOCTOSITEIBHOTO pa3psaoB. Pacno3HaBaTh, MpUBOIUTH
MPUMCPBHI, NEPCHUCTIATH YCIIOBHA BO3HUKHOBCHUS CaMOCTOATECIIBHOT'O n
HECaMOCTOSITEJIbHOTO Ta30BbIX Pa3psA0B, PA3IMYHBIX TUIIOB ra30BbIX pa3psnoB. [IpuBoauTh
MpUMEPBI HMCIOJIB30BAHMS Ta30BbIX paspsaoB. Haxomute B smrepatype u HMHTepHeTe
uHbopMalMio To 3amaHHOW Teme. llepepabaTeiBaTh, aHAIM3UPOBATh U TMPEICTABIATH
I/IH(bOpMaHI/IIO B COOTBETCTBHH C ITIOCTABJICHHBIMU 3a/lad4aMU.

HToro 68 u

11 kaacc

Ocuos 9 Maruur 5 /laBaTp omnpeneneHue MOHATHUI: MAarHUTHOE I0JI€, UHAYKLMS MardHUTHOIO I0Js, BUXpeBoe [[laTpuoTnueckoe, LEHHOCTH
_l’_

:‘IGKT 3 Egie none, cuna Amnepa, cuna Jlopenra, GeppoMarseTuk, 1oMeH, Temneparypa Kropu. JlaBaTe HaydHOTrO TIO3HAHMS,

DOINH ompezeNieHue eAMHULIBI MHAYKIUA MarHUTHOro mous. [lepedncnsiTh OCHOBHBIE CBOWCTBA (hopMHpOBaHHE KYJIBTYPBI

AMUKH MarHuTHoro moiisa. M3o0paxkaTh MarHWTHbIE JUHUU TIOCTOSHHOTO MAarHMTa, MPSMOTO 3I0POBBS M AMOIMOHATIBLHOTO

(pon MPOBOJHMKA C TOKOM, KaTyIIKH ¢ TOkoM. HaGmronaTe B3auMoIeiiCTBIE KaTyIIKA C TOKOM U [0JIarOMOTyqHs,

OH;KGH MarHuTa, MAarHUTHOW CTPEJIKM M MNPOBOJHHMKA C TOKOM, ACHCTBHE MAarHUTHOTO IOJS HA PKOJOTHMYECKOE, aanTaius

ne

NBIDKYILYIOCS 3apsDKEHHYI0 yacTully. dopMynupoBaTh 3ak0oH AMIlepa, Ha3bIBaTh TPAHULIBI
ero NPUMEHUMOCTH.

Ornpenenarb HaNpaBJICHUE JMHUNW WHAYKUMA MArHUTHOTO IOJISI C TMOMOIIbI IpaBuia
OypaBurKa, HAalpaBJIEHUE BEKTOPOB CUJIIBI AMIepa U Cuiibl JIOpeHIa ¢ MoMOIIbIO MpaBuia

oOyuJaroierocs K
W3MEHSIOIIUMCS YCIIOBU-

SIM COLMAJIbHOM U IIPUPOIHOMN
cpeasl




neBoit pyku. [IpumensTs 3akoH Amrepa u GopMmyIty Ajs BeUMCIeHUs cuibl JIopeHna npu
[PELIEHNUH 3a]1a4. €PEUHCIISITh TUIIBI BEIIECTB [10 MAarHUTHBIM CBOMCTBAaM, Ha3bIBaTh CBOMCTBA
mua-, mapa- u (peppomarHeTukoB. M3MepsaATs crily B3aMMOJCUCTBHS KATYIIKA C TOKOM U
MarHuTa.

PaboTaTh B mape npu BHIMOTHEHUU TPAKTUYECKUX 3a/IaHUM, B TIApE U TPYIINE NMPU PEIICHUN
sanady. Haxomuts B nureparype u MHTepHeTe nHbopmanuio o Bkiane Amrepa, JlopeHma B
M3y4YeHUE MAarHUTHOTO TOJs, pycckoro ¢gusuka CTOJETOBAa B WCCIIEIOBAHME MAarHUTHBIX
CBOICTB  (eppOMarHeTWKOB, O TMPUMEHEHUH 3aKOHa AMIepa, MPAKTUIECKOM
WCITOJIb30BAaHUN JICHCTBUSI MArHMTHOTO TIOJISI HAa JIBYDKYIIUHCS 3apsa, 00 YCKOPHUTETSX
DJIEMEHTAPHBIX YaCTHL, O BKJAJE POCCUUCKUX YUYEHBIX B CO3JAHUE YCKOpPUTEIEH
PIIEMEHTAPHBIX YaCTHIl, B TOM unciie B OO0beIMHEHHOM WHCTUTYTE SIEPHBIX UCCIEIOBAHUMN
(OUAN) B 1. [dybne m Ha aaponHoMm komnaiaepe B I[EPHe; 00 wucnonp3oBanuu
(dbeppoMarHeTHKOB, 0 MATHUTHOM T10JI€ 3eMJTH.

DIEKTPO
MAaArHuTH
ast
AHIYKI
nus

JlaBaTb onpeneneHre MOHATUH: SABJICHUE SJICKTPOMArHUTHONW MHYKIIMW, MarHUTHBIM MOTOK,
O JIC MHIYKIMU, UHIYKTUBHOCTh, cCaMOMHAYKIHUS, I/]C caMOuH Iy KII1H.

Pacrio3naBaTh, BOCIPOW3BOIUTH, HAOIIOJATH SIBICHUE DSJIECKTPOMATHWUTHON WHIYKIUH,
MOKa3bIBaTh NMPUYMHHO-CIICACTBEHHBIE CBSI3U MpH HaOmoaeHuu siBiaeHus. HaOmromate u
AQHAIM3UPOBATh JKCHEPUMEHTHI, AeMOHCTpupyomue npasuwio Jlenna. dopmynupoBaTh
npaBwio JleHna, 3aKOH AJIEKTPOMArHUTHOM WHAYKLWH, Ha3blBaTh TPAHUIBI  €ro
npuMeHUMOCTH. MccnenoBaTh SIBICHHE OSJCKTPOMArHUTHOH WHAYKUUU. OOBICHSITH
BO3HUKHOBEHHUE BUXPEBOT'O AJIEKTPUUECKOIO MOJIS U AJIEKTPOMAarHUTHOrO 1nojsi. PaGorath B
nape U TpyNIe MpU BHIMOJHEHUHM NPAKTUYECKUX 3aJlaHUM, IJIAHUPOBATh HKCIIEPHUMEHT.
[lepeuucnarb NpUMEpbl HCIOJB30BAHMUS  SIBICHUS  AJIEKTPOMArHUTHOW  HMHIYKIIHH.
Pacrio3naBaTh, BOCIPOU3BOJUThH, HAONIOAATH SBICHUE CAMOWHIYKIUH, TIOKa3bIBATh
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U MPU HAOIIOCHUH SIBJICHUS.

DopMyIMpPOBATH 3aKOH CAMOMHIYKIIMH, HA3bIBATh TPAHUILIBI €I0 TPUMEHUMOCTH.
[TpoBOAUTH aHATOTHIO MEKIY CAMOMHIYKIUEH 1 MHEPTHOCTBIO.

OrnpenensaTb 3aBUCUMOCTb UHTYKTUBHOCTU KaTYLIKH OT €€ JUIMHBI U TUIOIa1 BUTKOB.
Onpenenarb B KOHKPETHOM  CUTyalldd 3HA4y€HUs: MarHutHoro motoka, OJJIC
unayknuu, 3/1C camMouMHAYKIIMU, UHAYKTUBHOCTh. Haxomuths B nuteparype u MHtepHere
nHbOpMaIMI0 00 UCTOPUM OTKPBITUSA SIBICHUS 3JEKTPOMArHUTHON MHAYKILMHU, O BKIAJE B
M3yYCHUE 3TOTO sBIIEHUsI poccuiickoro ¢usuka J. X. Jlenmna, o 60oprde ¢ mposSBICHUSIMHI
PIEKTPOMArHUTHOM MHIYKIMH U €€ UCTIONIb30BaHUH B MPOMBIIIIEHHOCTH.

[TarpuoTnueckoe,
rPaXIAHCKOE W JIyXOBHO-
HpPaBCTBEHHOE, LICHHOCTH
Hay4YHOTO HIO3HAHUS,
(dbopmupoBaHue KYJIBTYPBI
3JI0pPOBbSI H IMOLIMOHAIBHOTO
Onaromnoy4us,
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—
Kone | Mexann 3 Jlapate ompenencHMe TOHATHIL: KonmeGaHHs, KoneOaTelnbHAs CHCTeMa, MeXaHmdeckne IIaTpHOTHYECKOe, TPYIOBOE,
gaHm 5 Eg;ﬁggl{ KoJIeOaHus, TapMOHHYECKUE KoJieOaHMsl, CBOOOIHBIE KOeOaHUs, 3aTyXarolue KoneOaHus, FpaXJIaHCKOe U JYXOBHO-
e BBIHY/ICHHbIE KOJIeOaHHs, pPE30HAHC, CMEILIeHHe, aMIUIMTYAa, Nepuoj, 4YacToTa, HpaBCTBEHHOE, 3CTETUYECKOE,
coOCTBEHHAas 4acToTa, (haza. LIEHHOCTHU HAy4HOTO
HazbiBaTh yci10BHsI BOSHUKHOBEHHUS KojeOanuil. [IpuBoauTh nmpumepsl KojebaTenbHbIX MO3HAHMA, (popmuposanme
CHCTEM. KyJIbTYpBI 3JI0pOBBS u
OnuceIBaTh MOJIETH «IIPYKUHHBIA MasTHUK», «MaTEeMaTUYECKUI MasiTHUK. PMOLMOHATIBHOTO
[epeuncnsaTe BuAbl  KONeOAaTENbHOTO  JBIKEHUsS, MX CBOMCTBAa. PacmosHaBatb, Onaronomyums,
BOCITPOU3BOANTH, HAOMIOJaTh TapMOHHYECKHE KOJIeOaHUs, CBOOOJHBIC KOJieOaHUS, PKOJIOTHHICCKOE, a/lalTall i
Baryxarolue KoseOaHMs, BBIHYXJEHHbIE KojeOaHus, pe3oHaHc. IlepedncisaTs crnocoObl oOyuatomerocs K
MOJly4YeHUs CBOOOJHBIX M BBIHYKICHHBIX MeXaHHueckux kosebanuil. CocTaBiATh MSMCHAOIUMCA yCIIOBH-
YpaBHEHHE MeEXaHUYeCKUX KojeOaHMid, 3amuchiBaTh ero pemeHue. OnpenensTs 10 AM COUHATILHOM H TIPUPOZHOH
YpaBHEHHIO  KoJiebaTeabHOro  JIBIDKEHUS  mapaMmeTpbl  KosieOanuil. IlpencraBnare CPe/bl
rpadu4ecKu 3aBUCUMOCTh CMEILECHHS, CKOPOCTU U YCKOPEHHUS OT BPEMEHHU MPU KOJIeOaHUAX
MaTEeMaTUYECKOTO M MPYXUHHOIO MasTHUKOB. OmnpeaensiTs no rpaduky XapaKTepUCTUKU
KOJICOAHUI: aMIUTUTY1y, TMEpPUOJ U YacTOTy. BBIUHCIATH B KOHKPETHBIX CHUTYalMsAX
3HAa4YeHMs Mepuoja KojeOaHWi MaTeMaTHYecKOro WM MPY>KUHHOTO MasTHUKA, SHEPTUu
MassTHUKA. OOBSACHATH MpPEBpAIIEHUS DHEPrUM TMpU KOJeOaHUSAX MaTeMaTHYECKOTO
MasiTHUKa M Tpy3a Ha mnpyxkuHe. PaGoTtare B mape W rpymnme Mpu pelieHduH 3anad u
BBINIOJTHEHUH ITPAKTUUECKUX 3aJaHUi, MCCIIEOBaHUM, IUIaHUPOBAaTh dKCIIEpUMEHT. Bectn
muckyccuio Ha Temy «Ponb pe3oHaHca B TexHUKe M ObITy». Haxoaute B surTepatype u
WuTtepHere uHpopManmio 00 HCIOIB30BAaHUM MEXaHWYECKHUX KojieObaHuil B mpudopax
reoJoropa3Be/Iky, yacax, KauemisX, IpyruX yCTpoicTBax, 00 MCIIOJIb30BAHUU B TEXHUKE U
MYy3bIKE pe30HaHca U 0 00phOe C HUM.
ONeKTPO 5 |laBaTh onpesieieHUE TOHATHI: >IEKTPOMATHUTHBIE KojeOaHus, KonebaTenbHbli KoHTYp, [laTproTHueckoe,
gﬁrHHTH cBOOOTHBIE 3JIEKTPOMArHUTHbBIE KoJIeOaHus1, BBIHYKICHHBIC 3JIEKTPOMarHUTHbIE PCTETUYECKOE, LIEHHOCTHU
Kone6aH KOJICOAHUS, NMEPEMEHHBIN AIIEKTPUYECKUH TOK, aKTUBHOE COIPOTHBIIEHUE, IEHCTBYIOIIEE HAYYHOTO MIO3HAaHMS,
ust BHaYeHHWE CWJIBI TOKa, JCHCTBYIOLIEe 3HAYCHHE HANpsHKeHHs, TpaHchopmarop, (hopMHpOBaHUE KyJbTYpPbI
ko3(puuuent Ttpanchopmamuu. HM300paxkare cxeMy KoJeOAaTeIbHOrO0 KOHTYpa U 370POBbS M SMOLMOHAIBHOIO
OTMCHIBATH MPUHIUI €T0 paboThl. Pacro3HaBaTh, BOCIIPOM3BOINTH, HAOIIOJATh CBOOOHBIE 0Iaromnoryyus,
PIIEKTPOMAarHUTHbIE KojeOaHMs. AHAIM3UPOBATh MPEBPAIIECHUS SHEPTUU B K0Je0aTeIbHOM DKOJIOIMUYECKOE, alanTalus
KOHType TIpH DJJIEKTPOMAarHUTHBIX KojeOaHusx. IIpencraBnsate B BHIE TpadUKOB 00YUarOMIETOCS K
3aBHCHUMOCTb DJIEKTPUYECKOIO 3apsiia, CWIbl TOKAa M HAIpPSDKEHHA OT BPEMEHU IIPU U3MEHSIOIIHMMCS YCIIOBU-




CBOOOJHBIX AJIGKTPOMArHUTHBIX KoJjebaHuax. Ompenensate no rpapuky KojedaHun
XapaKTepUCTUKH: aMIUIUTYAy, [EpHOoJ U 4YacToTy. 3amuchiBath Qopmyiny TomcoHa.
Bbruncnsate ¢ nomomibto  ¢opmynsl  ToMcoHa mepuol M 4acTOTy  CBOOOJHBIX
HIIEKTPOMArHUTHBIX KojieOanuil. OnpeaensaTs Nepuoji, 4YacToTy, aMIUIUTYy KojieOaHuil B
KOHKPETHBIX cuTyauusx. OObACHATh NPUHIIMI MOJyYE€HUsI IEPEMEHHOTO TOKa, YCTPOMCTBO
reHeparopa HEpeMEeHHOro Toka. Has3biBaTh OCOOEHHOCTH MEPEMEHHOTO 3JIEKTPUYECKOTO
TOKa Ha y4acTKe LEMH ¢ Pe3UCTOPOM. 3auchIBaTh 3akoH OMa JUIs LenH EPEMEHHOI0 TOKa.
HaxomuTe 3Ha4eHMs] CWIBI TOKA, HANpPSDKEHMs, AKTUBHOIO COINPOTUBIICHMS  LENHU
MEPEeMEHHOT0 TOKa B KOHKPETHBIX CHTyalUsX. BBIYMCIAT, 3HAY€HUS MOIIHOCTH,
BBIJIETISIONIEICS B LIENIU TIEPEMEHHOTO TOKA, JEHCTBYIOIINE 3HAYEHHS TOKA M HAIPSDKEHUS.
OnuceIBaTh YCTPONCTBO, MPUHIIMI ASUCTBUS U pUMeHeHue Tpanchopmaropa. HaxonuTs B
muteparype u MHTepHere uH(pOpMaANMIO O MOJYyYeHHM, IMeperaye U HCHOJIb30BAHUU
MEPEMEHHOT0 TOKa, 00 MCTOPUU CO3JaHUS M MPUMEHEHUU TpaHCHOpMATOpOB, ycrHexax U
npoOseMax 3J1eKTpoIHepreTuku. Ha3plBaTh OCHOBHBIX MOTpeOUTENEH TIEKTPOIHEPTUH.

SIM COLIMAJIbHOM U MMPUPOIHOMN
Cpenbl

Mexaau

JlaBaTh oIpenencHUE MOHATUH: MEXAHWYECKas BOJIHA, IONEpPEYHas BOJIHA, NMpoAosbHad [laTpuoTMdeckoe, LIEHHOCTH
Eg;lggle BOJIHA, CKOPOCTh BOJIHBI, JJIMHA BOJHBI, ()a3a BOJIHBI, 3BYKOBasl BOJHA, TPOMKOCThH 3BYKa, HAYyUYHOTO MIO3HaHMS,
BbICOTa TOHA, TEMOp, OTpakeHHe, NPEeIOMIIEHUE, IMOIVIOIIeHUe, HHTepdepeHLus (hopMUpOBaHUE KyJbTYPbI
MEXaHUYECKUX BOJIH, KOTEPEHTHbIE MCTOYHUKHU, CTOSYAsl BOJIHA, aKyCTUYECKUI PE30HAHC, 310pPOBbs U IMOLMOHAIBLHOTO
IUIOCKOIIOJIIpU30BaHHass ~ BosiHAa.  Ilepeuncnsite  cBOWMCTBA ~ MEXaHHMYECKHUX  BOJIH. 0Jaronoiryyus,
PacrioznaBaTh, BOCIIpOU3BOJNTh, HAOIIOAATh MEXAaHUUECKHUE BOJIHBI, ITONEPEYHBIE BOJIHBI, PKOJIOIMYECKOE, alallTalus
IPOOJIbHBIE BOJIHBI, OTpa)KeHHUE, IIPEJIOMJICHUE, HIOIJIOILEHHE, 00yUaroIIerocs K
UHTEePPEPEHIINIO MEXaHNYECKUX BOJMH. Ha3piBaTh XapaKTEpPUCTUKU BOJIH: CKOPOCTh, H3MEHSIOIIMUMCS yYCIOBH-
YacToTa, AJIMHA BOJIHBI, pa3HOCTh (ha3. BecTu qucKyccHio o 1ojb3e U Bpesie BO3AEHCTBHS Ha SIM COLIMAIbHON M IPUPOJTHOM
4eJI0BEKA 3BYKOBBIX BOJIH, apTYMEHTUPOBATH CBOIO MO3MIINIO, YMETh BBICIYIINBATh MHEHUE (CPEIbI
IPYTUX YYaCTHHUKOB.
D7eKTpo /laBaTh omnpezneneHue MOHITHUNA: 3JIEKTPOMAarHUTHOE I10JI€, BUXPEBOE AJIEKTpUUecKoe moie, [larpuornyeckoe,
EngHTH DIIEKTPOMATHUTHBIE BOJHBI, CKOPOCTh BOJHBI, JUIMHA BOJHBI, (a3a BOJIHBI, BOJIHOBAs (pOpMHpOBaHHE KyJbTYpPbI
BOJIHEL MOBEPXHOCTh, (DPOHT BOJHBI, Jy4Y, IUVIOTHOCTh MOTOKA W3IYYEHHS, TOUYEYHBIH HMCTOYHMK 370POBBS U SMOLMOHAIBHOTO
W3Iy4YeHUsl, OTpaKeHHEe, IMPEJIOMIICHHE, TMOIJIoleHue, UuHTephepeHus, AUPpPaKius, 0JI1aromnoIyqns,
[ONIEPEYHOCTh, TOJSAPU3ALMsl DIEKTPOMAarHUTHBIX BOJIH, PAaJMOCBS3b, PaAMOJIOKALNA, PKOJIOTHUECKOE
AMIUIUTy/IHAas MOJyJsAuus, JeTekTupoBaHue. OOBSICHATH B3aUMOCBS3b IEPEMEHHBIX
DIIEKTPUYECKOIO WM MAarHMTHOro  mnojeil.  PucoBate  cxeMy  paclpocTpaHEHHs




PIEKTPOMArHUTHOM BOJIHBI. [lepednciiaTh CBOMCTBA M XapaKTEPUCTUKU 3JIEKTPOMArHUTHBIX
BosH. Pacno3HaBarh, HaONIOJaTh AJIEKTPOMArHUTHBIE BOJIHBI, HW3JIy4YEHUE, MPHEM,
OTpakeHHe, IMpeIoMIIEHUE, MOTJIONIeHNe, UHTEp(EepeHIUIo, JUPPAKIHNIO U MOJISIPU3ALUI0
AIIEKTPOMATHUTHBIX BOJIH.

BBIYUCIIATh B KOHKPETHBIX CUTYalUsAX 3HAYEHUS XapaKTEPUCTUK BOJIH: CKOPOCTH, YaCTOTHI,
JUIMHBI BOJHBI, pa3HOCTH (a3. MccienoBaTh CBOMCTBA AIIEKTPOMArHUTHBIX BOJH C
MOMOIIIbI0 MOOMIIBHOTO TenedoHa. Ha3biBaTh U ONMUCHIBATh COBPEMEHHBIE CPECTBA CBSI3H.
Boeigensate pons A.C. IlomoBa B HM3y4eHMM SJIEKTPOMArHUTHBIX BOJH W CO3/aHUU
panuocBsizu. OTHOCHUTBCS C YBaXXEHHEM K YYEHBIM M HMX OTKpPHITUAM. OOOCHOBBIBATH
BaXHOCTb OTKPBITHSI 2JIEKTPOMArHUTHBIX BOJIH I Pa3BUTHUS HAYKH.

OnTuK

CBeToB
BIE
BOJIHEI.
I'eomer
pUYECKa
s u
BOJIHOBA
s
OIITUKA

/laBaTh ompezneneHne NOHATHIL: CBET, r€OMETpUUYECKas ONTUKA, CBETOBOM JIyd, CKOPOCTh
CBETA, OTPAKEHUE CBETA, IIPEIIOMJICHUE CBETA, IIOJHOE OTPaXCHUE CBETa, YroJl IaJcHUs,
YTOJ OTpaKeHMs, yIroj MPEJOMIICHHs, OTHOCHUTEIBHBIM IOKa3aTelb IPEJIOMIICHHUS,
a0COIIIOTHBIN MTOKa3aTeb MPEJIOMIICHUS, JIMH3a, (POKYCHOE PACCTOSHUE JIMH3bI, ONTHYECKAs
CHWJIa JIMH3BI, TUCTIepCUsl CBeTa, MHTephEpeHLIUs CcBeTa, AU(PpaKius cBeTa, JUPPaKIHOHHASL
pEIETKA, TMONApU3AIUs CBETA, €CTECTBEHHBIM CBET, IUIOCKOIOJSPU30BAHHBIA CBET.
OnuceIBaTh METOJbI U3MEPEHUsI CKOPOCTU CBeTa. [lepeuncisaTe cBOWCTBA CBETOBBIX BOJIH.
Pacio3HaBaTh, BOCHPOM3BOAMUTH, HAOMIOJATh  PACIPOCTPAHEHHE CBETOBBIX  BOJIH,
OTpakeHUE, IMPEJIOMJICHHE, MOIJIOIIEHUE, TUCIEepPCUIo, HHTEephEepeHLno, AUPPaKIUI0 U
MOJISIPU3ALIMIO CBETOBBIX BOJIH. DOpMyIupoBaTh NPUHIMII [ FOMTreHca, 3aKOHbI OTPaKEHUS U
NpEJIOMJIEHUSI  CBETa, TIpaHUUbpl HUX NOpuMeHuMoctd. CTpouTh XO4 Jyda B
[JIOCKOIAPAJUIEbHOM  TUIACTUHE,  TPEYrOJIbHOM  MpU3Me, IOBOPOTHOM  MpHU3ME,
oOopaumBaroieil npuzMe, TOHKON nuH3e. CTpouTh H300pakeHHEe MpeaMeTa B IIOCKOM
Bepkaje, B  TOHKOM  JuH3e. llepeuucnsate  BuUABl  JIMH3, HUX  OCHOBHBIC
XapaKTEPUCTHKY () ONTHYECKUH LEHTp, TJIaBHAs ONTUYECKas OCh, (POKYC, ONTHYECKas
cuna. OnpenensTh B KOHKPETHON CUTYyalluy 3HaYEHUs yIiia MaJeHus, yria OTpaXeHus, yria
MPEeTOMJICHUSI, OTHOCUTENIbHOTO T[IOKa3aTessi MpeloMiIeHHs, aOCONIOTHOrO MOKa3aTens
MPEeTOMIICHUS, CKOPOCTH CBETA B cpelie, (POKYCHOTO PACCTOSIHUS, ONTHYECKON CUIIBI JTHH3BI,
YBEJIMUYEHUS JIMH3BI, Iepruoia TUGPAKIIMOHHON PeETKH, MOJI0KEHHUS HHTEPHEPEHIIMOHHBIX
U TU(PAKIIMOHHBIX MaKCUMYMOB M MHUHHUMYMOB. 3alUChIBaTh (HOPMYITy TOHKOH JIMH3BI,
PACCUMTBIBATh B KOHKPETHBIX CUTyalusiX C €€ IOMOIIbI0 HEU3BECTHBIC BEJIUYMHBI.
OOBSICHATh TPHUHIUI KOPPEKIUU 3PEHUS C IMOMOIIBI0 OYKOB. OKCIEPUMEHTAIBHO
ONpeAeNATh IOKa3aTeidb IMpeloMIIeHUsl cpefbl, (OKyCHOE pacCcTOsHUuE coOuparomniei
W JIMH3, JJIMHY CBETOBOW BOJIHBI C TMOMOIIbI0 AudpakimuoHHONW peméTku. MccmemnoBarhb

[Tatpuotuueckoe,
IpaXJaHCKOE U

LCHHOCTH
YMOLIMOHATIBHOTO
Onaromnoy4us,

oOyJaromerocs K

cpenbl

TPY/I0BOE,
JTyXOBHO-

HPAaBCTBCHHOC, OJSCTCTHUYCCKOC,

Hay4HOI'0

MO3HAHUS, dbopmupoBanue
KyJIbTYpPbI 3J10pOBbS u
SKOJIOTUYECKOE, aAanTalus

W3MEHSIOLUMCS YCIOBH-
SIM COLMAJIbHOM U IIPUPOJHOMN




3aBHCHUMOCTbH yTJIa MPEJIOMIICHUS OT YIJIa MaJeHUs, 3aBUCUMOCTb PACCTOSIHUS OT JIMH3BI 10
M300paKEHUs OT pPAcCTOSAHUS OT JIMH3BI 10 mpeamera. IIpoBepsATh THIOTE3BI: YTroi
MpeOMJICHUS MPSMO MPONOPIUOHANeH yriy najaeHus. KoHcTpynpoBaTh MOJIEIH TeleCKoma
W/ MUKpockona. PaGoraTe B mape M rpymnie Npu BBIIOJHEHUH MPAKTHUECKUX 33JaHUH,
BBI/IBIDKEHUU TUIIOTE3, pa3paboTKe METOI0B MPOBEPKH TUIIOTE3.

Uznvye JlaBaTp  ompenelieHUE TOHATHI: TEIJIOBOE  M3Jy4YEHHUE, JJIEKTPOIOMHUHECUeHIus, [[laTpuoTnueckoe, TpyaOBOE,
grlfgmprﬁ KaTO/IOJIIOMUHECLICHLINS, XEMUWIIOMUHECICHIUS, (OTOIIOMUHECHIeHIU. [lepeuucnars rpaxkaaHckoe H  JTyXOBHO-
BUJBI CIIEKTPOB. Pacmo3HaBaTh, HAOMIOAATh CIUIONIHOW CIIEKTP, JIHMHEWYATHId CIEKTpP, HDABCTBEHHOE, ACTETHYECKOE,
MOJIOCATBIM  CIEKTP, CHEKTp HU3JIydeHuss U norioweHus. [lepeyucnsats  BUABI HEHHOCTH Hay4YHOTI'O
DIEKTPOMArHUTHBIX W3Jy4YEHUH, MX HCTOYHHKH, CBOWCTBA, NMpUMEHEHUE. VCronb30BaTh [MO3HAHUA, dbopMupoBaHue
LKAy 3JEKTPOMArHUTHBIX BOJIH. CpaBHMBATh CBOMCTBA AJIEKTPOMArHUTHBIX BOJH Pa3HbIX KYJIbTYPbI 310POBbsI u
MUana3oHoOB. AMOLMOHAIIBHOTO
0J1aromoJTyausl,
DKOJIOTUYECKOE, afanTalus
oOyyarormierocs K
U3MEHSAIOIIUMCS yCIOBHU-
SIM COLIMAIbHOM U MPUPOIHOM
cpenbl
OcHos OcHoBBI /laBaTb ompezaeneHne MOHATHIA: COOBITHE, TTOCTYJIAT, COOCTBEHHAs] MHEpIHaIbHas cuctema [larpuoTndeckoe, TpyAoOBOE,
CHIéIIII/I Clliloﬂﬁaﬂ oTcuéTa, COOCTBEHHOE BpeMsi, COOCTBEHHAs JUIMHA Tejla, Macca MOKOs, MHBAPUAHT, SHEPTUs FPAXKIAAHCKOE H  JTYXOBHO-
ATBHO TeopHuH nokosi. ®DopmynupoBarh moctyiatel CTO. ®@opmynupoBaTh BBIBOABI W3 MOCTYJIATOB HPABCTBEHHOE, ACTETUYECKOE,
i OTHOCHT CTO . AnanuzupoBath (QopMyly PpeISTHBHUCTCKOTO 3aKOHA CIIOXKEHHS CKOPOCTEH. [IEHHOCTH HAy4HOTO
TeOpHU €JIbHOCT 3anuchiBaTh BBIPAKEHHWE JJIi OSHEPTUM TOKOS 4acTuil. V3naratb CyTh TNPUHIMIIA [TO3HAHUS, dbopmupoBaHme
1 u (CTO) cootBeTcTBUs. Haxomuts B nuteparype u UnrtepHere undopmamnuo o teopuu 3¢pupa, 00 KyIbTyphl 310pOBbs 51
gﬁggg AKCIIEPUMEHTAaX, KOTOphIe TpuBeiu K co3maannio CTO, 00 OTHOCUTEIHLHOCTH PACCTOSIHUN M PMOIIMOHAIEHOTO
HOCTH MPOMEXKYTKOB BpeMeHH, o Ouorpaduu A. DifHmnTeiiHa. BbICKa3biBaTh CBOE MHEHHE O [0JIATOIMOIYYHS,

sHaueHnH CTO 175 coBpeMeHHON HayKH.

SKOJIOTUYECKOE, aAalTaLMs
oOyuJarorerocs K
VM3MEHSIOINMCS YCIIOBU-

SIM COLIMAJILHOM U IIPUPOJHOU
cpenbl




KBanT Cseros /laBaTh ompeneneHue MOHATUH: (oTOdPdEKT, KBAHT, TOK HACHIIIEHUS, 3aaepkuBaroiiee [larpuoTuueckoe, TpyAoOBoOE,
(1)01/11333;1( KBZI}me HanpspkeHue, pabota BeIXoJa, KpacHas rpanuna ¢orodddexra. PacoznaBaTh, HabMIOAAT PAXKAAHCKOE U JYXOBHO-
aq. saBrieHue ¢potorddexra. OnuceiBath onbIThl CroseroBa. opmynupoBaTh runoTesy Ilnanka HpaBCTBEHHOE, ICTETUYECKOE,
duzn 0 KBaHTax, 3aKoHBI (poTorddekTa. AHaIM3UpoBaTh 3aKOHBI (HoTOdPdexTa. 3anuchBaTh U EHHOCTH HAy4HOTO
Ka COCTaBJISITh B KOHKPETHBIX CHUTyallUsX YypaBHeHHE OWHIITeHHa s (oTodaddexta u mo3HaHus, dbopMupoBaHue
aroma HaXOAMTh C €ro MOMOILBIO HEU3BECTHBIE BEIMUMHBI. BBIUNCIIATE B KOHKPETHBIX CUTYALMUAX KYJIbTYpPBI 3JI0pOBBS u
aT(I)/IMH 3HAYeHHs] MaKCUMaJbHOM  KUHETUYECKOW  dSHepruum  (POTOIIEKTPOHOB,  CKOPOCTU PMOLIMOHAIBHOTO
oTo (0TO371eKTPOHOB, PabOThI BBIXO/IA, 3AMUPAIOIIET0 HAMPSKEHHS, YaCTOTHl U JJUHBI BOJHBI, (0J1arONOTYYHs,
anpa COOTBETCTBYIOIIMX KpacHOU rpanuiie porosddexra. [IpuBoauTh MprMepsl UCHOIB30BAHUS PKOJIOTUYECKOE, aJalTallHs
doroapdexra. OOBACHATH CYyTh KOPIMYCKYJISPHO-BOIHOBOTO jayanu3Ma. OMUCHIBAaTh OMBITHI (00y4YaIOLIerocs K
Ulebenena mo U3MEpEHHUIO 1aBJICHUS CBETa U ONbITHl BaBuiosa o ontuke. ®opMyaupoBaTh U3MEHSIOIIUMCS YCIOBU-
COOTHOILIEHHE HeompenenéHHocTeil ['eiizenOepra U OOBACHATH €ro cyTb. HaXoauTh B sIM COLMANBHOM U MPUPOAHOM
muteparype u WutepHere mHbopmamuio o paborax CroneroBa, JleGeneBa, Bapmiiosa. cpeapl
Bpiiensate poiab POCCUHUCKUX YYEHBIX B MCCIEAOBAaHWM CBOMCTB cBeTa. lIpuBoguTh
pUMepbl OMOJIOTHYECKOT0 U XMMHYECKOTO IEUCTBUS CBETA.
ATomHa JlaBaTb ompenesneHHe IOHATHN: AaTOMHOE SAPO, DHEPreTUYECKHH YpoBEHb, 3Heprus [larpuorndeckoe, TpyAoOBOE,
(bn:fmca noHu3auu. OnuceiBath onbIThl Pe3epdopaa. OnucelBaTh U CpaBHHUBATh MOJENIM aTOMa [PAXJAAHCKOE U JYXOBHO-
Tomcona u Pesepdopma. PaccmatpuBath, nccie1oBaTh M ONMUCHIBATH JIMHEHYATHIC CIIEKTPBI. HPABCTBEHHOE, ACTETHYECKOE,
@dopmynnpoBaTh KBaHTOBbIE IoOcTyJaThl bopa. OOBIACHATH JUHEHYAThle CHEKTPhl aToMa [EHHOCTH Hay4HOTO
BOJIOPOJIa HA OCHOBE KBAHTOBBIX IOCTYJIaTOB bopa.PaccunThiBaTh B KOHKPETHOM CUTYyallUy [TO3HAHUS, ¢dopmupoBanue
HacTOTy M JUIMHY BOJIHBI HCIIycKaeMoro (oToHa INpu Iepexoie aroMa M3 OIHOTO KYJIbTYpPbl 3I0pOBBS u
CTAllMOHAPHOI'O COCTOSIHUA B JIPYro€, SHEPTUI0 MOHU3alMK aToMa. HaxoauTe B 1uTepaTtype PMOLMOHAIBHOIO
u HTepHeTre cBeneHus o GakTax, HOATBEPXKIAIOIINX CJI0KHOE CTPOEHHE aToMa, 0 paboTax 0Jaromnoyyus,
Y4EHBIX II0 CO3JaHHUI0O MOJEIM CTPOEHUS aroMa, O IIPUMEHEHUHU JIa3epoB B HAyKe, PKOJIOTMYECKOE, aAaNTalus
MEIUIUHE, TPOMBIIUIEHHOCTH, OBbITY. BbIIEIsATh poiab pOCCUHCKUX YYEHBIX B CO3/AaHUM M 00YYarOLIErocs K
VCIIOJIb30BAHUN J1a3€POB. M3MEHSIOIINUMCS yCIIOBU-
SIM COLIMAIbHOM U MPUPOTHOM
cpenbl
dusuka JlaBaTh ompeeneHus MOHITHUI: MAacCOBOE YMCIIO, HYKJIOHBI, siIepHbIE CHIIbI, nedeKT Macc, [larpuoTuueckoe, TpyAoBoe,
agoﬂn;g(;r DHEpPrUs CBSI3M, YACJIbHAs DHEPIUs CBA3M ATOMHBIX SJ€P, PAJAUOAKTUBHOCTb, NMEPHUOJ FPAXKIAAHCKOE M JYXOBHO-

nmoJiypacmajaa, HCKYCCTBEHHAs PaJuOaKTUBHOCTb, SACPHBIC PEAKIUH, JHEPTeTHUYCCKUN
BBIXOJ SIGPHOWM peakluu, LenHas saepHas peakuus, Kod(h(UIMEHT pa3MHOKEHUs

HPaBCTBCHHOC, J3CTCTUYCCKOC,

HCHHOCTHU HAay4YHOI'O




HEHUTPOHOB, KpUTHUYECKass Macca, pPEeaKTOPbI-Pa3MHOXKUTENH, TEPMOsJAEpHas peaklus.
CpaBHUBaTh CBOWCTBA MPOTOHA U HEWTpoHA. ONuChIBaTh NPOTOHHO-HEUTPOHHYIO MOJEIb
saapa.OnpenensaTe COCTaB sJIEp Pa3IUYHBIX 3JIEMEHTOB C NMOMOIIBIO Tabauubl MeHneneesa.
M300pakaTh 1 YUTaTh CXEMbI AaTOMOB.

CpaBHMBATh CWIY 3JEKTPUYECKOIO OTTAJIKMBAHUS IPOTOHOB M CWIY CBA3M HYKIIOHOB B
sape. BeaucnaTh AedeKT Macce, SHEPTHIO CBSA3U M YJENbHYIO0 SHEPTUIO CBSI3M KOHKPETHBIX
ATOMHBIX sAep. AHAIU3UPOBATh CBSA3b YAECIBHOW HSHEPIUU CBA3U C YCTOMUMBOCTBIO SIZIEP.
[lepeuncnsaTe BHUABI PATMOAKTHUBHOIO pacnajga aToMHbIX sfep. CpaBHMBaTh CBOMCTBa
anbda-, Oera- W TaMMa-u3Iy4yeHHH. 3amuchbiBaTh, OOBACHATH 3aKOH PaJUOAKTUBHOIO
jpacmajza, yKa3bplBaTh IPAaHULBl €r0 NPUMEHUMOCTH. OIpeneisaT B KOHKPETHBIX CUTYalUsIX
MUCIIO HEPACHaBIINXCS 1P, YACIO PACIaBIINXCS AlIep, NEPUOJ NoJIypacnaaa. 3auchiBaTh
anepHble  peakuumu. OmnpenensaTe NOpPOAYKTHI  sIIEPHBIX — peakuuil. PaccumTsiBaTh
PHEPTUYECKUM BBIXOJ SIIEPHBIX PEAKIIUM.

OnuceIBaTh MEXaHU3MBI JIETICHUS SAEp U LENHOU siaepHOU peakiuu. CpaBHUBATH sJIEpHbIE
U TepMOsIEpHbIE peaklUh. Y4YacTBOBaTb B OOCYXIACHUU INMPEUMYLIECTB M HEIOCTATKOB
S1IEPHOM DHEPrETUKU.

TTO3HAHWS, dbopMupoBaHue
KyJIbTYpPBI 3JI0pOBBS u
SMOIIMOHAJILHOTO
Onaromnony4us,
9KOJIOTMYECKOE, aJalTalus
oOyuJarorerocs K
V3MEHSIOIIUMCS YCIIOBU-

SIM COLIMAJILHON U IIPUPOJHOU
cpenbl

DnemeH JlaBatp omnpeneneHue NOHATHI: aHHUrWiIsAuusA. Ilepeunciare ocHOBHbIE cBoicTBa [latpuoTnueckoe, TpyAOBOE,
fﬂzg;‘: AIIEMEHTAPHBIX YacTHUIl. BhIIensaTh Tpynmnbl 3eMeHTapHbIX 4YacTull. [lepeuncisiTh 3aKOHBI PAKJAHCKOE UM JyXOBHO-
bl COXpaHEHUs, KOTOPbIE BBINOJHAKOTCS NPHU MPEeBpalieHUsAX dacTull. OnuchIiBaTh MPOLIECCH HPABCTBEHHOE, 3CTETUYECKOE,
AQHHUTWISIIIMY YaCTUI] M aHTUYACTHUILL U POKICHUS DJIEKTPOH-TIO3UTPOHHBIX nap. Ha3piBaTh M EHHOCTH Hay4YHOTO
CpaBHHMBaTh BUIbl (PYHIAMEHTAIBHBIX B3aUMOJEHCTBUI. ONMUCHIBATH POJIb YCKOPHUTENEH B [MO3HAHUS, dbopmupoBanue
M3YYCHUU DJIEMEHTapHBIX dYacTull. Haxoaute B smreparype u MHTEepHETE CBEACHUS 00 KYIbTYPHI 3J10pOBbsI u
WUCTOPUHM OTKPBITHSL SJEMEHTApHBIX 4YacTHll, O TpEX OdTamax B pPa3BUTUU (PUIUKU PMOLIMOHAIBHOTO
DIIEMEHTApHBIX YacTull. OMUCHIBATH COBPEMEHHYIO QU3NICCKYIO KapTUHY MHpA. Onaromnoryyus
Crpoe Conneu JlaBaTb ompezieneHne MOHATHA: TApCEK, aCTPOHOMHUYECKas €IMHMIIA, repurennid, adennii, [larpuoTndeckoe, TpyaoBoE,
B}ggie cngnga COJIHEYHOE 3aTMEHHE, JIYHHOE 3aTMEHME, IUIAHEThl 3€MHOW TIpYMNMbl, MJIAHEThI-TUTAHTHI, [PAXKJAHCKOE M JTyXOBHO-
HHO _ acTepousl, MeTeop, Mereoput, Qorochepa, CBETUMOCTh, MPOTyOepaHel, MPOTO3BE3/1a, HPABCTBEHHOE, ACTETUYECKOE,
Crpoen CBEpXHOBasl 3Be€3/la, rajakTHUKa, KBa3ap, KpacHOE CMElIeHHe, Teopus bonbmioro B3pbIBa, HEHHOCTH Hay4HOTO
ue Bo3pacT Bcenennoit.HaOmonars Jlyny u miaHeTsl B Teiieckon. BbiaensTe 0coO€HHOCTH [O3HAHUS, dbopMupoBaHue
Beenen cuctembl 3emisi-Jlyna. Pacnio3naBath, MOAENUpOBaTh, HAOMIOIATh JIYHHBIE U COJIHEYHBIC KYJIbTYPHI 3/10pOBbsI u
Hou BaTMeHUsI. OOBSACHATH MPUIUBBI U OTIWBBL. OmnHCHIBaTh CTpoeHHe COJHEYHOW CHUCTEMBI. PMOIIMOHAIBHOTO
[MepeuncnsaTh muaHeThl M BUABI Manbix Ten.OmnuceiBath ctpoeHue Conuna. HaGmromats |0naromomyyms,




conHeunble TsiTHA. CoOmromate mpaBwia Oe3omacHocTH mnpu  HaOmogeHun CorHIa.
[lepeuncnsTh TUMUYHBIE TPYNIbI 3BE3/, OCHOBHBIC (PU3UUECKUE XAPAKTEPUCTHKH 3BE3I.
OnuceIBaTh BOJIIOLMIO 3BE3]T OT POXKACHUSA N0 cMepTU. Ha3piBaTh caMble sipkue 3BE3BI U
co3Be3aus.llepeunciaTe BUABI TaJakTUK, OINUCHIBATH COCTaB MU CTPOCHHME TallaKTHK.
Beinensate Mneunstii [Iyte cpenm npyrux ramaktuk. Omnpenensate Mecto CoOJIHEYHOMN
cuctemsbl B ['anaktuke. OLIeHUBATh MOPSAJOK PACCTOSHUHN 10 KOCMUYECKUX OOBEKTOB.

OnuceiBaTh CyTh KpacHOTO cMenieHus. [IpuBoauTh kpaTkoe U3liokeHne Teopur bosbiioro
B3pbIBa M TEOPUH paclupsoeiics BeeneHHo.

SKOJIOTUYECKOE, aAanTalMs
oOyuJarorerocs K
W3MEHSIOINMCS YCIIOBU-

SIM COLIMAJILHON U IIPUPOJHOU
cpenbl

Hosto |3 3 Llennoctu HAay4YHOI'O
peHHUC MMO3HAHMS, dbopmMupoBaHHe
KYJBTYpbI 3J10pOBbsI u
PMOLIMOHAILHOT'O
0J1ar OOy YHrsI, Y KOJIOTHUECKOE
, aJlanTaiuys 00yJaromerocs K
W3MEHSIOIIUMCS YCIIOBU-
SIM COLIMAIbHOM U MPUPOIHOM
cpebl
HNToro 68 u
Bcero 136 4.
COI'TACOBAHO COI'TACOBAHO
IIPOTOKOJI 3aCEIaHMS METOUYSCKOTO 3aMECTUTEINb AupeKkTopa 1o Y BP
LIEHTpa yYuTeIeH TOUHbIX HayK Nel. J.A. ABepuna
T.H.303ym1s «30» aBrycra 2022 rona

oT «29» aBrycta 2022r.
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