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IHHOACHUTEJIBHASA 3ATINCKA

OCHOBHBIMH TIETISIMH U3Yy4eHHSI (PU3HKH B 00111eM 00pa30BaHUM SBIISIOTCS:

J ¢dbopmupoBaHue HHTEpeca M CTpeMJICHHs OOydalommxcs K HaydHOMY
W3YUYEHUIO MPUPOJIbI, PA3BUTHUE UX UHTEIIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE TMO3HaHWS U (HOPMHUpPOBAHHE
HCCIIEIOBATENILCKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

. (opMupoBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3yiabTaTa M3y4eHUs OCHOB
CTpOCHUS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

. (dhopMupoBaHHEe YMEHUIN OOBSCHATH SIBJICHUS C MCIIOJIb30BaHUEM ()HU3UICCKHX
3HAHUUW U HAYYHBIX JOKA3aTEIbCTB;

J dbopmMupoBaHHE TPEICTABICHUNA O poJM (PU3UKH 711 PA3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkeHne 3TUX Leneil oOecrieuynBaeTcs pElIeHUEM CIEOYIOIUX 3aJad B Ipolecce
M3y4YeHUs Kypca (U3NKU HA YPOBHE CPEIHETO 0011Iero 00pa3oBaHus:

. MpHOOpEeTEeHNe CUCTEMBI 3HaHUN 00 OOMIMX (PU3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSAX, BKIIOYAs MEXAHHWKY, MOJICKYJSIPHYIO (DHU3UKY, IJIEKTPOJAMHAMHKY,
KBAaHTOBYIO (DM3UKY M DJIEMEHTHI acTPO(PH3UKH;

. (dhopmupoBaHUEe YMEHUN PUMEHSATh TEOPETUUCCKUE 3HAHUS JUIsI OOBICHEHUS
(u3HYeCKUX SBICHUH B TPHUPOAEC W JUISI TPHHITHS MPAKTHYCCKUX PEIICHHHA B
MMOBCETHEBHOM KM3HU,

. OCBOEHHE CMOCOOOB pelIeHHus] pa3iMyHbIX 3a7ad C SBHO 3a/JaHHOM
¢buznueckoil  MoJenblo, 3ajad, I[OAPAa3yMEBAIONIMX CAMOCTOSITENIbHOE  CO3/IaHue
(bu3UIeCcKOi MOJIeTH, aJICKBaTHON YCIIOBUSIM 3a/a4H;

o MOHMMaHHe (U3NYECKUX OCHOB M MPHUHIMIIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, UX BIHMSIHUS Ha OKPYKAIOIIYIO CPELY;

o OBJIaJICHUE METOJIaMU CaMOCTOSITENIbHOTO IUIAHUPOBAHUS W TPOBEICHUS
(bu3MYeCKUX SKCIEPUMEHTOB, aHAJIW3a M HMHTEpHpeTauuud HHGOPMALUU, OMpeeseHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTara;

o CO3ZJaHHME YCJIOBHM Ui Pa3BUTUS YMEHHUH INPOEKTHO-HUCCIEN0BATEIIbCKOMH,
TBOPUYECKOH €ATEIHHOCTH.

Ha wusyuenne ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE CpemHEro oOmiero oOpa3oBaHUS
otBoauTcs 136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenio), B 11 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipennaraemselii B mporpamMme mo (u3MKe MepeueHb J1adopaTOpPHBIX U MPAKTUUYECKUX PadoT
SBJISETCS PEKOMEHJIOBAaHHBIM, YUUTENb JAENAeT BHIOOP MPOBEACHUS JIaOOPATOPHBIX Pa0OT U OMBITOB
C Y4€TOM MHAMBUAYAIbHBIX 0COOCHHOCTEH 00yYarONINXCsl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pE3yNAbTaThl OCBOCHHS YydeOHOTO mnpeaMera «PU3MKa» OJDKHBI OTpaXaTb
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCs PYKOBOJICTBOBAThCA C(POPMUPOBAHHON BHYTPEHHEU
MO3ULMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALUN, NO3UTUBHBIX BHYTPEHHUX YOEXKJIEHUH,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHHUE KUZHEHHOTO
OTIBITA U OIBITA JICATEIIFHOCTH B MPOLIECCE peaTu3allii OCHOBHBIX HAINPABICHUN BOCIIUTATEIBHON
NEeATETbHOCTH, B TOM YHCIIC B YACTH:

1) rpaxaaHcKoOro BOCIMTAHUS:

COPMHUPOBAHHOCTh  TPAKIAHCKOM  TMO3WIMHM  OOy4aromerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCHUICKOTO O0IIECTBA;

NPUHATHE TPAJAULIUOHHBIX OOIIEYENIOBEUECKUX TyMAaHUCTUYECKHX MW JEeMOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIFHOCTh B HWHTEpPECAaX TIPaKIAHCKOTO OOIIECTBa,
Y4acTBOBATh B CAMOYIPABJICHNU B 00pa30BaTEIbHON OpraHU3alnu;

YMEHHE B3aWMOJICHCTBOBATh C COIIMAIbHBIMA HHCTUTYTAMH B COOTBETCTBHH C WX (DYHKIHSIMHU
Y Ha3HauYCHHEM;

TOTOBHOCTH K TYMaHHUTApHOU U BOJIOHTEPCKOH NI TETHHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(OpPMUPOBAHHOCTH POCCUICKON T'PakIaHCKON MIEHTUYHOCTH, MaTPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, TIOCTHIKCHUSM POCCHICKHX YIEHBIX
B 00y1acTi (PU3UKHU ¥ TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTh OIICHMBATh CUTYallMIO W NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B EATEILHOCTH YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUMBOTO OYAyIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ACTETUKY HAY4YHOTO TBOPYECTBA, MPHUCYILETO
(bu3uYecKoi HayKe;

5) Tpy10BOro BOCIIUTAHUS:

MHTEPEC K pa3sNuYHbIM chepaM NpodeccrnoHaANbHON AeATeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
bu3MKO W TEXHUKOW, YMEHHME COBepIIaThb OCO3HAaHHBIM BBIOOp Oyaymiedt mnpodeccun u
peain30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOpa3oBaHUIO B 00JIacTH (U3UKUA Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rHYecKOro BOCIUTAHUSI:

c(OPMUPOBAHHOCTh ~ IKOJIOTUYECKOW KYJIBTYpPhI, OCO3HAaHHE TIJO00AILHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUTAHUPOBAHUE U OCYILECTBIIEHUE NEHCTBUI B OKpY’Kalolllel cpejie Ha OCHOBE 3HaHUS Lieen
YCTOMYUBOTO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHue OmbITa JAeATeIbHOCTH HKOJOTMUECKON HANpaBIEHHOCTH HA OCHOBE MMEIOIIMXCS
3HaHUH 10 PU3HKE;

7) HeHHOCTH HAYYHOT O MO3HAHUS:



cOpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
¢u3nveckoil HayKu;

OCO3HAHHE IIEHHOCTH HAYYHOW JESITEIbHOCTH, TOTOBHOCTh B TIpOIECCE M3Yy4YCHUS (DUBUKU
OCYIIECTBIISATH MPOCKTHYIO U HCCIICA0BATEIBCKYIO ACATSILHOCTh HHIUBHUIYyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

ITo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble Joruveckue aeiicTBUA:

CaMOCTOSATENIEHO  (DOPMYIMPOBATh W  aKTyallM3UpPOBaTh MpodieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIENATH IIeTU IS TEILHOCTH, 331aBaTh MApaMeTPhl U KPUTEPUHU UX TOCTHXKECHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B PACCMAaTPUBAEMBIX (DU3NUECCKHUX SBICHUSIX;

pa3pabaTbIBaTh IJIaH PEIICHHS MPOOJIEMBI C YIETOM aHAIN3a MMEIONIMXCS MaTePUATBHBIX U
HEMaTepPHaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIESTEIBHOCTh, OICHWBATH COOTBETCTBHUE pE3YJITAaTOB IEJISIM,
OIICHUBATh PUCKH MOCIIEICTBUH e TETHLHOCTH,

KOODAMHUPOBATh W BHIMOJNHATH pabOTy B YCIOBUSX PEATBHOTO, BHUPTYAIBHOTO U
KOMOMHHPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarebcKue AelicTBUS:

BJIQJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH IMOHATHSIMHU ¥ METOJaMH (PU3NIECKON HAYKH,

BJIAJICTh HABBIKAMH Y4EOHO-HMCCIIEOBATEIBCKOH M TPOEKTHOW MAEATENBHOCTH B OOJIACTH
(GU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEIILHOMY IMOWCKY METOJIOB pEIICHUs 3a/1ad
(U3NIECKOTO COAEPIKaHMs, MPUMEHEHHIO PA3IMYHBIX METOI0B TIO3HAHMS,

BIIQJIETh BUJAMHU JICATCIHHOCTH [0 TIOJYYECHUIO HOBOTO 3HAHHS, €r0 HHTEPIPETAIHH,
peoOpa30BaHUIO0 U MPUMEHECHUIO B PA3JIUMYHBIX YYCOHBIX CHUTYAIHSIX, B TOM YHCIIE TIPU CO3TaHHUU
Y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3U M aKTYaJIM3UPOBATh 33/1a4y, BBIJABUIaTh THIIOTE3Y
e€ peleHus, HaXOUTh apryMEHTHI JJIs J0Ka3aTeIbCTBA CBOUX YTBEPIKICHHM, 33]1aBaTh ITapaMeTPhl
U KPUTEPHUH PEUICHHUS;

AHAJM3UPOBATh TOJIYYCHHBIC B XOJ€ PEIICHUS 33a7ayll Pe3yJIbTaThl, KPUTHUECKH OIICHUBATh
UX JOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJla4d B 00pa30BATCIbHON NESITEIBHOCTH, B TOM
YHCIIC IPU U3YYEHUH (PU3HKH,

J1aBaTh OIICHKY HOBBIM CHTYaIUsIM, OIICHUBATh IIPHOOPETEHHBIH OTIBIT,

YMETh TIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHYECKYIO 00J1aCTh )KU3HEICIATEIIBHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00JIACTEiH;

BBIJIBUTaTh HOBBIC UJICU, TIpeIaraTh OPUTMHAIBHBIE TIOJIXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 3a]a4UH, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIJIETh HABBIKAMH TMOJIydeHUS HHPOpMAIUU (PU3HUECKOTO COACpkKaHUS U3 UCTOYHUKOB
pasHbBIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBJIATH IOMCK, aHAJIM3, CUCTEMaTH3alMI0 MU
WHTEPIPETAINI0 HHPOPMAIH Pa3TUYHBIX BUJOB U (OPM MpeacTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTh WH(POPMAIINH;



HCII0JIb30BATh CPCACTBA I/IH(I)OpMaI_II/IOHHLIX 1 KOMMYHUKAalTUOHHBIX TEXHOJIOTUH B pCHICHUN
KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX W OpPraHU3allMOHHBIX 3a7ad C COOJIIOJeHHEeM TpeOoBaHUN
SPrOHOMHKH, TEXHHKH O€30IaCHOCTH, TMTHEHBI, PEecypcocOepeKeHHs, MPAaBOBBIX M ATHYECKHX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30IaCHOCTH;

CO3/1aBaTh TEKCThl (PM3MUECKOTO COJCPIKAHUSA B PA3IUUHBIX (hopMaTax ¢ y4€TOM Ha3HAUYCHUS
uHbOpMAlMM ¥ LEJINEBOM ayJuTOpPHH, BBHIOMpas ONTHUMANbHYIO (OpMy NpPEIACTABICHUS U
BU3YaJIU3aI[HH.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe yYeOHbIe JelCTBUSA:

OCYIIECTBIISTH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYallui U CMATYATh KOH(IUKTHL;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUs C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYILIECTBA KOMaHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMpATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEN KaKJIOTO WICHA KOJIJIEKTHBA;

IIPUHUMATH L€ COBMECTHOMU AESITEIBHOCTH, OPIraHU30BBIBATh U KOOPAUHUPOBATH JICHCTBHS
o €€ JOCTHKEHHIO: COCTAaBIATh IUIAH JCWCTBUM, pacHpenensiTb poiau € Y4ETOM MHEHMU
Y4aCTHUKOB, 00CYXJaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJa M KaKJI0TO Y4aCTHHKA KOMaHJbI B OOLINI pe3yabTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpeaJlaraTb HOBBIE IPOEKTHI, OLIEHMWBATh WJEU C NO3WLIHHM HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATH IO3UTUBHOE CTPATErHYECKOE MOBEACHNE B PA3JIMYHBIX CUTYALUAX, IPOSBIATh
TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHUBHBIM.

PeryasiTuBHbIe YHHBEpPCcaJbHbIE YUeOHbIe 1eiCTBHS
Camoopranuszanms:
CaMOCTOSITEJIBHO OCYILECTBJISATh MO3HABATEIbHYIO JESATENIbHOCTh B 00IacTH (U3UKH U
aCTPOHOMUH, BBISIBJISITH IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pEIIeHUs pacu€THBIX M KAayeCTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI  MPAKTUYeCKOM paboThl € y4€TOM HMEIOIIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUM;
JlaBaTh OLIEHKY HOBBIM CUTYAIIHsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTCHHUIA;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBATh (POPMUPOBAHUIO M MPOSBICHUIO SPYIAUIMH B 00IaCTH (PU3UKHU, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHHWBAaTh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
BIIAJIETh HABBIKAMH MO3HABATENHHON pe(dIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX IEHCTBHUI U
MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;
MCIOJIb30BaTh MPUEMBI pe(DIEKCHU ISl OLIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHUS;



YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATH PELICHHUS TI0 MX CHIKCHHIO;
MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX IPU aHATU3€ Pe3yabTaToOB ACATEIbHOCTH;
MPUHUMATH ce0s, TOHUMas CBOM HEAOCTATKH U IOCTOMHCTBA;

MPUHAMATh MOTUBBI U aQPTYMEHTHI IPYTUX MIPU aHATIU3€E PE3YJIbTaTOB JACATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B mpomecce nocTKEeHUSI TMYHOCTHBIX PE3YJIbTATOB OCBOSHHS MPOTPAMMBI MO (DU3HKE IS
YpOBHSI cpeaHero oOmiero oOpa3oBaHMs y OOYYalOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
MHTEIUICKT, TPEATOJIaratonuii ¢(hOpMUPOBAHHOCTS!

CaMOCO3HAHUS, BKJIIOYAIOMIETO CIOCOOHOCTh MOHMMATh CBOE AMOIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHOW C(ephl, OBITh YBEPEHHBIM B ce0€;

CaMOPETYIMPOBAHNUS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEJCHHE, CIOCOOHOCTh aanTHPOBATHCS K AMOIMOHAIBLHBIM W3MEHEHHSIM H TIPOSIBIISATH
rMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIONIEH CTpeMJeHHE K JOCTH)KCHHIO IeId M YCIIEXy,
OTITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH UCXOIS M3 CBOMX BO3MOKXHOCTEH;

OMITATUH, BKJIIOYAIOMIEH CHOCOOHOCTh TIOHHUMATh AMOIMOHAIBHOE COCTOSIHHE JIpPYIHX,
YYUTBIBATH €TO MPH OCYIIECTBICHUH OOIIEHNSI, CIIOCOOHOCTh K COYYBCTBHIO U CONIEPEKUBAHUIO;

COIMANBHBIX HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH BBICTPAWBATh OTHONICHHUS C JIPYTUMHU
JIOIbMH, 3200 THTHCS, IPOSIBIISITH HHTEPEC U Pa3pelaTh KOH(DIUKTHI.

NNPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenust B 10 kjacce npeaMeTHbIC pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

JEMOHCTPUPOBaTh Ha HpHUMeEpax poJib U MecTo (QU3MKU B (OPMUPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MHUpA, B PA3BUTUU COBPEMEHHOW TEXHHKH M TEXHOJIOTHMH, B MPAKTHYECKOH
JIEITEIILHOCTH JIFOICH;

YUUTHIBaTh T'PAaHUIBI IPUMEHEHHS] U3YYEHHBIX (PU3MUECKUX MOJEeJeil: MaTepuaibHas TOYKa,
MHEepLUHaNbHas cucTeMa OTcuéTa, abCOJIIOTHO TBEPIOE TENo, MACalIbHBIA ra3, MOAEIU CTPOCHUS
ra3oB, JKUJIKOCTEH W TBEPIBIX Tell, TOUCUHBIN 3JEKTPUUYECKUI 3apsii MpH pelieHnd (HU3nYecKux
3azay;

pacrno3HaBaTh (hU3HUECKUE SBJICHUSA (Tpolecchl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYIIPHO-KUHETUYECKON TEOpUH CTPOCHHS BEIIECTBA M DIEKTPOJUHAMHKU:
paBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOHOE MaJCHNE TeJ, ABMKCHUE
10 OKPYXHOCTH, UHEpLHs, B3auMojaencTBue Tei, auddysus, 6poyHOBCKOE ABIKEHUE, CTPOCHUE
KUAKOCTEH U TBEPABIX TeJ, U3MEHEHHe 00BhEMa Teln MpH HAarpeBaHWH (OXJAXKJIEHUU), TEIJIOBOE
paBHOBECHE, WCIIApeHHE, KOHJCHCAlMs, IIJIaBJIeHUE, KPUCTAJUIM3AIMs, KUIICHHE, BIAXHOCTh
BO3JlyXa, TMOBBIIICHHWE JABIIEHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPHITOM COCYJE, CBSI3b MEXIY
rapamMeTpamMu COCTOSIHMS ra3a B U30IIPOLEeCcCax, SJIEKTPU3ALIMS TEJl, B3aUMOICUCTBUE 3apsI0B;

OTIMCHIBATh MEXaHUYECKOE JIBIXKEHUE, UCTIONb3Yys (PU3UUEeCKHe BEIUYNHBI: KOOpAUHATA, MYTh,
nepeMenieHne, CKOpocTb, YCKOpPEHHE, Macca Tella, Cujia, UMIYJIbC Tejla, KHHETUYECKas SHEprHs,
MOTEHIIMATbHAS DJHEpPrusi, MexaHudeckas paboTa, MeXaHHWYecKas MOIIHOCTh; MpPH OMHCAHUU
MPaBWJIBHO TPAKTOBATh (PU3UUECKHI CMBICI HCIIOIb3yeMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI,
HaXOJUTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO PU3UYECKYIO BEIMYUHY C APYTUMU BEIHUNHAMU;



ONMCHIBaTh M3yYEHHBIE TEIUIOBbIE CBOMCTBA TEJI U TEIUIOBBIE SBJICHUS, MCIIOJIb3Ys
¢u3nyeckue BENWYHMHBI: JABJICHHWE Tra3a, TeMIepaTypa, CpeAHsAs KUHETHYECKash DSHEprus
Xa0TUYECKOTO JIBJKEHUS MOJIEKYJ, CPEIHEKBAJApPAaTU4YHAs CKOPOCTb MOJIEKYJd, KOJHMYECTBO
TETJIOTHI, BHYTPEHHSS BHEPrus, pabora raza, KOAXQQHUIMEHT I0JIE3HOTO JEHCTBUS TEMJIOBOTO
JIBUTATEIIS; TIPU OMMCAaHUU NIPAaBUIIBHO TPAKTOBATH (PU3MUECKHUI CMBICT HCIIOIb3YEMBIX BETUUMH, UX
0003HAYCHHS U €AMHUIIBI, HAXOIUTH (POPMYIIBI, CBS3BIBAIONINE NAHHYIO (PM3UUYECKYIO BEIUYHHY C
JPYTUMHU BEJTMYMHAM;

ONMCHIBATh W3YYECHHBIE 3JIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U DBJIEKTPUUYECKUE SIBICHUS
(mporiecchbl), UCHOJB3YS (PU3NYECKHE BEIUYMHBI: DJIEKTPUUECKUN 3apsij, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTD M0JIsA, MOTEHIMAJI, Pa3HOCTh MOTEHIIMAJIOB; IPU OIMCAHUU IPAaBUIBHO TPAKTOBATH
(GU3NYIECKU CMBICI UCTIOJIB3YEMbIX BEIWYHH, UX 0003HAYCHHUS W €JMHMIIBI; YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOILIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTUMU BEIHMUNHAMU;

aHAJIM3UPOBATh (PU3MYECKHE MPOLECChl U SBJICHUS, HUCHOJb3ys (PU3MUECKHE 3aKOHBl U
MPUHIMIBL: 3aKOH BcemupHoro tsaroteHus, |, |l u Il 3akonbl HbroToHa, 3akoH coxpaHeHHUd
MEXaHUYECKON SHEepruM, 3aKOH COXpPaHEHMs] UMIYJbCa, MPUHLHUI CYNEPHO3ULIUU CUJ, TMPUHIUI
paBHOMpPABUSI WHEPIMAIBHBIX CHUCTEM OTCUETa, MOJIEKYISIPHO-KMHETHUECKYI0 TEOPHUIO CTPOECHUS
BEII[ECTBA, I'a30BbI€ 3aKOHBI, CBS3b CPEIHEN KHHETUUECKON IHEPIUH TEIJIOBOTO JBMKEHHSI MOJIEKYJ
¢ aOCOIOTHON TeMITepaTypo, IEPBBINA 3aKOH TEPMOTUHAMUKH, 3aKOH COXPaHEHUS AIEKTPHUIECKOTO
3apsiga, 3akoH KyrnoHa, mpu 3TOM pas3nuyarth CIIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe BhIpaXEHHUE U YCIOBHS (IpaHuUllbl, 0071acTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPHUHIMIIBI ACWCTBUS MAallUH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTth yCIOBHS MX O€30MaCHOTO MCIIOIb30BaHUS B TOBCEAHEBHON KU3HU;

BBITMOJIHATh OKCIEPUMEHTHl IO MCCIEJOBAaHUIO (PU3MYECKUX SBICHUH M IPOLIECCOB C
UCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUH, MPU 3TOM (OpPMYJIUpOBaTh NpodiieMy/3agauy
U TUINOTe3y y4eOHOro 3KCIEpUMEHTa, cOOMpaTh YCTAHOBKY M3 MPEAJIOAKEHHOTO 00OpyIOBaHUS,
IIPOBOJIUTH ONBIT U (POPMYITUPOBATH BBIBOBI;

OCYIIECTBIIATh MPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIMUYMH, IIPU ITOM BBIOUPATH
ONTUMAJIbHBIA CIIOCOO WM3MEPEHUs M MCIOJIb30BaTh W3BECTHBIE METOJbl OLIEHKU IOTPELIHOCTEH
HU3MEPEHMUI;

UCCIIeI0BaTh 3aBUCUMOCTH MEXAY (PU3MYECKMMM BEIMYMHAMU C HCIOJIb30BAHUEM IPSIMBIX
U3MEpEHUH, NpH 3TOM KOHCTPYMPOBAaTh YCTAaHOBKY, (UKCHPOBATh pe3yJbTaThl IOJIy4E€HHOU
3aBHCUMOCTH (PM3MUYECKUX BEJIWYMH B BUAE TaOIULl U rpadUKOB, J1eJ1aTh BBIBOJBI 110 pe3y/bTaTaM
UCCIIEIOBaHUS;

coOuroaTh npasuiia 6€30MacHOro Tpy/Aa IPU MPOBEIEHUH HCCIIEJOBAHUI B paMKax y4eOHOTO
HKCIEPUMEHTa, Y4eOHO-UCCIIEOBATENbCKONM U NPOEKTHOM MAEATENbHOCTH C MCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOMCTB U J1abOPaTOPHOIO 000PYAOBAHUS;

pemaTh pacy€THbIe 3a7a4M ¢ SBHO 3aJaHHOHN (PU3NYECKON MOJENbIO, UCIOJIb3Ys (hPU3NYecKHe
3aKOHBl M MPUHIUIBI, Ha OCHOBE aHAlM3a YCIOBUS 3a/aud BBIOMpATh (U3NYECKYI0 MOJIENb,
BBIICATh (pU3MYECKHE BETUYMHBI U (OpMYNbI, HEOOXOAUMBIE Al €€ pelleHus, NMPOBOAUTH
pacy€Thbl ¥ OILIEHUBATh PEAIbHOCTH MOJIy4YE€HHOTO 3HaUeHUs! (PU3NUECKON BETUYHHBI;

pelarh KayeCTBEHHBIE 3aJaud: BBICTpaMBaTh JIOTMUECKH HENPOTUBOPEUMBYIO LEMOUYKY
paccyXJIeHUI ¢ ONOpOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHMUS;

UCIOJb30BaTh MPH PELIEHUU y4eOHBIX 3aJjauy COBPEMEHHbIE MH(OPMALMOHHbIE TEXHOJIOTUU
IVl TIOMCKa, CTPYKTYpHUpPOBAHHs, HMHTEPIpETAllMM U NpPEJCTaBICHUsS Y4eOHOH U Hay4HO-



MOMYJISIPHON MH(POPMAIUH, MOTYYSHHON M3 PAa3IUYHBIX HCTOYHUKOB, KPUTHUECKU aHAJIH3UPOBATDH
MOJTy4aeMyr0 HHPOPMAITHIO;

NPUBOANUTH TNPHUMEPHI BKJIAJA POCCHMCKUX U 3apyOEKHBIX YUYEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOLIETO MHUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHA;

MCIOJIB30BATh TEOPETUUECKUE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM KHU3HU Ul 00ECTICUCHUs
0€30MaCHOCTH TpU OOpalIeHWH C MPUOOpaMHM U TEXHUYECKUMHU YCTPOMCTBAMH, U COXPAaHEHHS
3J10pOBbsI U COOIOACHUS HOPM SKOJIOTMYECKOTO MOBEICHUS B OKpYXKaIoUIeil cpene;

paboTaTh B IpyIIe C BBIMOJHEHHEM PA3IUYHBIX COLMAIBHBIX POJICH, IUIAHUPOBATH paboTy
IPYyNIbl, palMOHAIbHO pacHpenesiiTh O00S3aHHOCTH U IUIAHUPOBATh  JESATENBHOCTh B
HECTaH/JAPTHBIX CHUTYaIUsX, aJI€KBATHO OLIEHMBATh BKJIAJ KaXXJIOTO M3 YYAaCTHHUKOB TPYIIbl B
pellIeHre paccMaTpUBaEMON MTPOOIIEMBI.

K xonny oOyuenuss B 11 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

JEMOHCTPUPOBaTh Ha IpHUMeEpax poJib U MecTo (U3MKU B (OPMUPOBAHUU COBPEMEHHOM
HAay4HOW KapTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJIOTMH, B IPAKTHYECKOU
JESITeIbHOCTH JIFOJIEH, 1I€JI0OCTHOCTD U €IMHCTBO (PU3NYECKOU KapTHUHBI MUDA;

YUNTHIBATh TPAHUIBl MPUMEHEHUS U3Y4EHHBIX (U3NYECKUX MOJeNel: TOYeUHBIN
ANIEKTPUYECKHM 3apsf, Jyd CBeTa, TOYEUHBIM UCTOYHMK CBETA, siiepHasi MOJENb aToMa, HyKIIOHHAs
MOJIeJIb aTOMHOTO si/ipa MpHU peleHNH PU3NIYECKUX 3a]ad4;

pacrio3HaBaTh (u3nyueckue sBJICHUS (TPOILECCh]) W OOBACHATHP WX HA OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKN M KBAHTOBOM (DM3MKM: 3JIEKTpUYECKas MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEWCTBUS TOKa, B3aUMOJEHCTBME MAarHUTOB, 3JIEKTPOMAarHWTHas
WHIYKIUs, JEHCTBHE MAarHUTHOIO TMOJS Ha IPOBOJHHUK C TOKOM U ABWXKYLIUHCA 3apsj,
AJIEKTPOMArHUTHbIE KOJICOAHUS M BOJIHBI, MPSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, OTPaKEHHE,
npenomiieHne, uHTepdepeHuus, audpakuuss U MOJSIpU3alus CBeTa, JAUCIEpPCHsl CBETa,
dbotornekrpuueckuii dPdext (dhoTodrddekT), cBEeTOBOE MaBIICHHE, BOSHUKHOBEHHUE JTHMHEHYATOTO
CIEKTpa aToMa BOJOPO/Ia, ECTECTBEHHAsI U NCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

ONHCHIBaTh HM3yYCHHBbIE CBOWCTBA BeUIECTBA (AJIIEKTPUUYECKHE, MArHUTHBIE, OINTHYECKUE,
ANIEKTPUYECKYI0O MPOBOJUMOCTh PA3UYHBIX CpEA) M OSJICKTPOMArHUTHbIC SBJICHHS (TPOLIECCHI),
UCIOJIb3YS  (PU3MYECKHE BEIMYMHBI: AJIEKTPUYECKHI 3apsll, Ccujla TOKa, OJIIEKTPUUYECKOE
HalpsDKEHUE, dJEKTPUYECKOE CONPOTUBIIEHUE, PAa3HOCTh IOTEHLUUAJIOB, AJIEKTPOJBUXKYILAA CHIIA,
paboTa TOKa, WHAYKLUMS MarHUTHOTO TNoJs, cuia Awmrmepa, cuia JlopeHia, WHAYKTUBHOCTb
KaTYILIK{, SHEPrus D3JICKTPUYECKOTO W MArHUTHOTO TOJeH, MepuoJ W YactoTa KoyieOaHHil B
KoJebaTeNbHOM KOHTYpE, 3aps] M cujia TOKa B IPOILIeCCe TaAPMOHUYECKUX AIEKTPOMArHUTHBIX
KojeOanuii, (OKyCHOE pacCTOSIHUE€ W ONTHYECKas CHJIa JIMH3bI, MPH OMUCAHUH MPABHIBLHO
TPaKTOBaTh (PU3MUECKUN CMBICI HCIIOIb3yEMbIX BEIMYMH, UX 0003HAUCHUS U €IUHUIIBI, YKa3bIBATh
(bopMyIbl, CBSI3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTMMH BEIMYMHAMU,

OTHCHIBATh N3YUYEHHBbIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIONb3Ya (PU3NYECKUE BETUUMHBI:
CKOPOCTB 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETa, SHEPrus M MMITyJIbC (POTOHA,
IIEpHOJ] TOJIypacnaza, PHEPIrus CBSI3U ATOMHBIX SJIEP, IPHU ONHCAHUU IPAaBUIBHO TPAKTOBATh
(¢u3nYecKnuil CMBICI UCITIOJIb3YeMbIX BEIMYUH, UX 0003HAUEHHs U €IMHUIIBI, YKa3bIBaTh (OPMYIIbI,
CBSI3bIBAIOIME JIAHHYIO (DU3MYECKYIO BEJIMYMHY C JIPYTMMHU BEIUYMHAMM, BBIYMCIATH 3HAUEHUE
($U3NYECKO BETUYNHBI;

aHATM3UpPOBaTh (PU3MYECKHE TNPOLECCHl M SBJEHUS, HCHOJIb3ysd (U3NYECKHE 3aKOHbI U
NPUHIMIBL: 3aKOH OMa, 3aKOHBI NIOCIIEA0BATENBHOIO U NapalIeIbHOIO COEAMHEHNS IPOBOIHUKOB,



3akoH  [[xoymsa—JleHna, 3akoH  JJEKTPOMArHUTHOM  MHIAYKLUH, 3aKOH IPSMOJIMHEHMHOIO
pacnpoCTpaHEHUsl CBETa, 3aKOHbl OTPAaXEHUS CBETA, 3aKOHBI IPEIOMIICHUS CBETa, YpaBHEHUE
OnHmreitHa 1 porodddexra, 3aKOH COXpaHEHHS SHEPTHH, 3aKOH COXPAaHEHHS MMITYJIbCa, 3aKOH
COXpaHEHHUs NIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAaHEHHs MacCOBOIO 4Kcia, nocTynarel bopa, 3akoH
pPagMOaKTUBHOIO pacmajga, NpPU 3TOM pa3IndaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BEIPAXCHUE M YCIOBHS (TPaHHULIBI, 00JIACTH) TPUMEHUMOCTH;

ONpE/ENATh HalpaBiIeHUE BEKTOPA MHAYKIMU MArHUTHOTO I0JI IPOBOJHUKA C TOKOM, CHJIbI
Awmriepa u cuisl JIopenna;

CTPOUTh U OIMCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;

BBITIOJTHATh OKCIIEPUMEHTBI MO HCCICIOBAaHUIO (U3UYECKUX SBJICHUH W MPOLECCOB C
MCIIOJIb30BAHMEM TPSIMBIX M KOCBEHHBIX H3MEPEHHIA: IPU 3TOM (OPMYIMPOBATEH MpoOiieMy/3a1aqy
U TUNOTE3y y4eOHOro 3KCIIEpUMEHTa, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 00OpyIOBaHUS,
MIPOBOJUTH ONBIT U (OPMYIUPOBATH BHIBO/IBI;

OCYILIECTBJISTH MPSAMbIE U KOCBEHHbIE U3MEpPEHUs (PM3NUYECKUX BEJIUYMH, IPU 3TOM BbIOHUPAThH
ONTUMAJIBHBIA CIOCOO M3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJbI OIEHKM MOTrPENIHOCTEN
U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3WYECKUX BEJIUYHMH C HCIOJIb30BAHMEM IPSMBIX HW3MEpPEHHI:
P ATOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpOBATh pe3yabTaThl IMOJIYYEHHOH 3aBUCHUMOCTHU
(bu3nyecKuX BeIMYMH B BUE TaOIUI U TpaUKOB, eNIaTh BHIBOJBI 110 pPe3yJIbTaTaM HCCIIEOBaHMS;

coOuroaTh npasuiia 0€30MacHOrO Tpy/a IPU MPOBEIEHUH HCCIEJOBAHUI B paMKax y4eOHOTO
9KCIIEPUMEHTA, Y4eOHO-HCCIIEOBATENBCKON U NPOEKTHOM JAEATENBHOCTH C MCIOJIb30BaHHEM
M3MEPUTENbHBIX YCTPOMCTB U 1a00PATOPHOTO 000PYI0BAHUS;

pemaTh pacy€THbIe 3a7a4M C SBHO 33aJaHHOHN (PU3NYECKON MOJENbIO, UCIOJIb3Ys (PU3NUECKHE
3aKOHBl M MPHUHIUIBI, Ha OCHOBE aHAlIM3a YCIOBUS 3a/a4d BbIOMpATh (PU3MUECKYIO MOJEIb,
BBIIENATh (PU3MUYECKHE BEIUYMHBI U (POPMYNBI, HEOOXOOUMBbIE A €€ pElIeHUs, MPOBOJUTH
pacu€Thl ¥ OLIEHNBATh PEAIbHOCTD MOJIy4€HHOIO 3HaU€HUs! (PU3NUECKON BETUUYHMHBI;

pelmaTh KayeCTBEHHbIC 33Ja4yM: BBICTPAUBATh JIOTMYECKM HEMPOTHBOPEUMBYIO LIEHNOUYKY
paccykJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUECKUE SIBIICHMUS,;

UCIOJb30BATh NP PELICHUU y4eOHBIX 3aJau COBPEMEHHbIE MH(OPMALMOHHbIE TEXHOJIOIHU
IVl TIOMCKa, CTPYKTYpUpPOBAHMs, WHTEpIpEeTalM M NpPEACTaBICHUS Y4eOHOM M Hay4yHO-
HOMYJIAPHON MH(OPMAILUK, OJYYEHHON U3 pa3IMyYHbIX UCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATh
I0JIy4aeMyro UH(OpMaIuio;

OOBSICHATh NPUHIMIBLI JEHCTBUSA MAILINH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3jinyaTh
yCJIOBHS UX O€30IIaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM XKHU3HM,

IPUBOAUTH TNPHUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MTPOLIECCOB OKPYKAIOLIEr0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIOJb30BaTh TEOPETUUECKUE 3HAHUS 1O (DPU3MKE B NOBCEAHEBHOM XM3HM Ul 0OecredeHus
0€30I1aCHOCTH IpU OOpallleHUu C MpubopamMH M TEXHUYECKUMHU YCTPOMCTBaMU, Ul COXPaHEHMS
3JI0POBBSI U COOJIIOJICHUS HOPM KOJIOTHYECKOTO MOBEACHUS B OKPY)KaIOILEH cpejie;

paboTaTh B IpyIIe C BBIMOJHEHUEM PA3IUYHBIX COLMAIBHBIX poJieH, IUIaHUpOBaTh PaboOTy
IpYIIbl, PAalMOHAIBHO  PACHpPENeNsATh OOSM3aHHOCTM W IUIAHUPOBAaTh  JEATEIBHOCTh B
HECTaHJApPTHBIX CHUTYalUsAX, aJEKBATHO OLIEHMBATh BKJIAJ KaXXJIOTO M3 YYaCTHUKOB TIPYIIbl B
peleHre paccMaTpuBaeMoi IpoOIEMBI.



COJAEPKAHUME YYEBHOTI'O ITPE/IMETA

10 KJIACC

Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS

®usuka — Hayka O npupoae. HayuHble MeTOApl NO3HAHUS OKpYyXKarouero mupa. Posb
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKeE.

MonenupoBanue Qu3nyeckux sBIEHUI M npoueccoB. Hayunsle rumortespl. Puznueckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPUMEHUMOCTH (prU3HYeCKNX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Pomp m mecro ¢u3uku B (HOpPMUPOBAHMM COBPEMEHHOW HAaydyHOW KAapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHasoroBbie U ITU(POBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe apmxkeHue. OTHOCUTEILHOCTh MEXaHUYECKOTO JBMKeHHs. CucteMa oTcuéra.
Tpaexropust.

[Tepemernienne, CKOpoCcTh (CpedHsisi CKOPOCTh, MIHOBEHHAsi CKOPOCTb) W YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOSKIIMHM Ha OCH CHCTeMbl KoopauHaT. CIo)KeHHe TEepeMENIeHHH U
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpEHHOE NPSMOJIMHEWHOE BIWKeHHE. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, TIyTH U TIEpEMEIICHUSI MaTePHUATbHOM TOYKH OT BPEMEHH.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.

KpuBonuneiitHoe nBukeHue. [[BrkeHrne MaTepuaIbHON TOUKH MO OKPYKHOCTH C MOCTOSTHHOM
10 MOJAYJTIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIWHEHHAss CKOpocTh. [lepron n yactora oOparieHus.
LleHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

TexHnueckne ycTpoWCTBa M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETpP, JBUKECHUE CHAPSIOB,
LIETTHBIE U PEMEHHBIE MTEPEAAYN.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILUTFOCTPALMS KUHEMATHUYECKUX XapaKTEPUCTUK ABUKEHUS.

[IpeoOpazoBanue IBUKEHHN C UCIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpolIeHHOTOo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHusi CBOOOIHOTO MaIeHUSI.

Hamnpagnenue ckopocTH npy JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOIIEHHS] MEXY IYTSMHU, IMPOUIEHHBIMU TEJIOM 3a MOCJIEA0BATEIbHbIC
paBHbIE TPOMEKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBMKEHUHU C HAYAJIbHOW CKOPOCTBIO, pABHOU
HYIIIO.

N3yuenune nBuKeHUs MApUKa B BA3KOM KUJIKOCTH.

N3ydeHnue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuaiun otHocurensHOCTH ['anmunes. Ilepsbiil 3akoH HbproroHa. MHepuumanbHble CUCTEMBI
OoTCcUéTa.



Macca Ttena. Cwuma. Ilpunnun cynepno3uimu cuil. Btopoit 3axkon Hprotona s
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHBIX TOYEK.

3akoH BceMHupHOro Tarotenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckoyibxxenus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUS CKOJBKCHHUS M cuia TpeHus Nokos. Kosdpdunment tpenus. Cuiia COMPOTUBICHHS TPH
JBKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[ToctynaTensHOE W BpalaTeIbHOE IBUKEHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHJIbI OTHOCUTEIBHO OCU BpaileHus. [lnedo cuibl. YcnoBus paBHOBECUSI TBEPAOTO
Tena.

TexHuueckne yCTpOWCTBA W MPAKTHUYECKOE MPUMEHEHHWE: TMOJIIUITHUKHA, JIBIDKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEJ.

Bropoi1 3akon HeroTona.

N3mepenue cuin.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIii.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecHs TBEPIOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3yuenune nemxeHns Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnegoBanue 3aBUCHMOCTM CHJI YIPYTOCTH, BO3HHMKAIOIIMX B NPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TENA, UMEIOLIEr0 OCh BPAIICHHUS.

Tema 3. 3akonwl coxpanenus ¢ Mexanuke

Nmnynsc MaTepuaabHOM TOUKH (Teda), CUCTEMbl MaTepHaNbHBIX TOuYeK. MIMIyiabC CHIIBI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHUs UMITyJIbca. PeakTMBHOE ABMKEHUE.

Pabota crnbsl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprust MarepuajibHOM TOuku. Teopema 00 H3MEHEHUH KUHETHYECKOMN
SHEPrUH.

[TotenumaneHas sHeprus. [loTeHuunansHas sHeprus ynpyro AeQOpPMUPOBAHHON MPYKHUHBI.
[ToTennmanpHas 3HEprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnmanbHple W HEMOTEHIMANbHBIE CHIBL CBS3b pabOThl HEMOTEHLUHUATbHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM IHEPruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BOJIOMET, KONEpP, NPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUH B KHHETUUECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomul



W3yuenne abCONIOTHO HEYNPYroro yaapa ¢ TOMOIIBI0 JABYX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKON SHEpruu Teja Ha MpuMepe
PacTsLKEHUS pE3MHOBOIO XKIYTa.

Paznen 3. Moaeky/sipHasi puznka 1 TepMoIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE M0JIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKONH TEOPUU U UX OIBITHOE O0OOCHOBAHHE.
BpoynoBckoe apmwxenue. Auddysus. Xapakrep IBHKEHUS W B3aHMMOJEHCTBHS YacTHIl BEUIECTBA.
Mogenu cTpOeHUs Ta30B, JKUIKOCTSH U TBEPIBIX TET U OOBSICHCHHE CBOMCTB BEIISCTBA HA OCHOBE
3THX Mojenei. Macca u pazmepsl MoJiekyi. KonnuectBo BeutectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ namepenue. llkana remneparyp Llenscus.

Mopnens uaeanpHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOW TEOpHUH
UJeaNbHOTO Ta3a. AOCOJIIOTHAs TeMIepaTypa Kak Mepa CpeJHe KHHETHUECKON YHEPIHH TEIJI0BOTO
nBrKeHHs dactun rasa. Illkama temmneparyp KenbBuHa. ['a30oBele  3akOHBL. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlamproHa. M3ompoiiecchl B MACAIBHOM ra3e € IMOCTOSTHHBIM
KOJIMYeCcTBOM BemlecTBa. ['paduueckoe mnpeacraBieHne H30IMPOLECCOB: H30TEpMa, H30X0Da,
n3o0bapa.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, /I0Ka3bIBAIOIIUE JMCKPETHOE CTPOEHHE BelecTBa, (¢ororpaduu  MOJIEKYI
OPraHU4YeCKUX COCTMHEHUH.

OmnbrTel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JIBUXKEHHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, HUTIOCTPUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, HJUTFOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UICATBHOIO ra3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3/lyXa B KJIAaCCHOM KOMHATE HA OCHOBE U3MEpEeHM 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]1y TApaMETpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocno6bt mepmoounHamuxku

TepmonuHamuueckass cucremMa. BHyTpeHHsAs »HEprus TEpMOJIMHAMHYECKOW CHUCTEMBI M
criocoObl €€ m3MeHeHHs. KommuecTBo TeruioTel W pabora. BHYTpeHHsS »HEprusi 0JHOATOMHOTO
nJeanbHOTO ra3a. Buael Temsonepenaun: TEIUIONPOBOJAHOCTh, KOHBEKIUS, U3IydeHHUE. Y AelbHas
TEII0EMKOCTD BellecTBa. KolnuecTBo TEmIOThI pH TEIUIONepeaaye.

[Tonsite 06 aguabatnom npouecce. [lepBrlit 3akoH TepMoauHamMuKu. [IpuMenenune nepBoro
3aKOHa TEPMOAMHAMUKH K H3ompoleccaM. ['padudeckas nHTEpnpeTanus paboThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTUMOCTh MPOLIECCOB B IPUPOJIE.

Tennoble MamuHbl. [IpuHIKTBL AeHCTBHUS TEIOBBIX MaimuH. [IpeoOpa3oBaHus >HEpruu B
TeruoBbeIX MamuHax. Koadduuuent nonesHoro aeiicrsus teroBoit mammubl. [ukn KapHo u ero
KOA(QQUIUEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUECKUE MPOOIEMBI TEMIOIHEPTETUKH.

TexHudeckue yCTpONCTBA U MPAKTHYECKOE NPUMEHEHHE: IBUraTellb BHYTPEHHETO CrOPaHUs,
OBITOBOM XOJIOUIBHHUK, KOHIAUIIHOHED.



Jlemoncmpayuu

V3meHeHne BHYTPEHHEH SHEPruu Tela MNPy COBEPLICHUH pabOThI: BBUIET MPOOKH U3 OyTHIIKH
MOJl JICHCTBHEM C)KaToro BO3AyXa, HarpeBaHue »(upa B JATYHHOH TpyOKe IyTéM TpeHUs
(BUICOAEMOHCTpALIHS).

N3meneHne BHyTpeHHEN 3HEpruu (TemiepaTypbl) Teja Ipu TeIionepeaaye.

OmnpIT 10 aguabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3IYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTATEII.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue yaenbHou TeII0OEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapoobOpa3zoBanue u KoHAeHcanus. VcnapeHue u kureHue. AOCOTIOTHAS U OTHOCHTEIbHAS
BIIQXKHOCTh BO3Ayxa. HacelieHHBIM map. YienpHas TeuioTa mnapooOpa3oBaHus. 3aBHCHUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPONHUS CBOMCTB KPUCTAJUIOB.
Kunkue xpucrtamnsl. CoBpemMeHHble Marepuaibl. [lnaBneHue W Kpuctamnuzauus. Y jaeabHas
TeruioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoWcTBa M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH MOJYyYeHHs] COBPEMEHHBIX MaTeprasioB, B TOM YUCII€ HAHOMATepUaloB, U
HaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX TAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaXKHOCTH.

Habmonenue HarpeBaHus ¥ MaBiIeHHs] KPUCTAIIIMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepeHne OTHOCUTEIBHOM BIaXKHOCTH BO3/1yXa.

Pa3znen 4. diiekTpoauHaMHuKa

Tema 1. Inekmpocmamuxa

DJIeKTpu3aIus Tel. DISKTPpUUeCcKui 3aps. [[Ba Bua snekTpudyeckux 3apsaoB. [IpoBoHUKY,
JURJIEKTPUKYU U TOJIYIPOBOJIHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3aps/ia.

B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHblil 37€KTpUYECKUN 3apsi. DIEKTPUUECKOE
nozne. Hanpsixk€HHOCTh 3nekTpuyeckoro mnoJig. [IpuHuum cyneprno3uiuu 3J€KTPUUYECKUX MOJIEH.
JIuHuM HANPSKEHHOCTH 3JIEKTPUUYECKOTO OIS,

PaGora cun snekrpocratinueckoro nouis. [Torenuuan. Paznocts norennuanos. [IpoBogHuku u
JTURJIEKTPUKH B JIEKTPOCTATUYECKOM MoJje. JuanekTpuueckas IpOHUIIAEMOCTb.

OnekrpoéMkocth. KonpaeHcarop. OIEeKTpOEMKOCTh ILJIOCKOTO KOHJIEHCATOpa. OHEprus
3apsHKEHHOTO KOHEHCATOPA.

Texnuyeckne yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMIIEHHUE JJICKTPONpHOOpPOB, KOHIEHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyWHBINH IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLMUII JAEHCTBUA DJIEKTPOMETPA.

B3aumMojelicTBre Ha3IEKTPU30BAHHBIX TEll.



DIEKTPUUECKOE MOJIE 3apSKEHHBIX TEJl.

[IpoBOHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTHUecKas 3alliuTa.

JIMBIEKTPUKH B DJIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTHU IIJIOCKOIO KOHJAEHCATOpa OT IJIOLIAJAM IUIACTUH, PACCTOSHUS
MEXIy HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit Inekmpuyeckuit mox. Toku é paziuunvix cpeoax

DONeKTpUUYECKUN TOK. YCIOBHS CYLIECTBOBAHMS 3JIEKTPUYECKOro Toka. McToyHuMKM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon Oma a5 ygacTka LIETH.

DNeKTpUYECKOe CONpPOTHUBIICHUE. YJIeNbHOE CONpOTUBIIEHHE BemlecTBa. [locnenoBarensHoe,
napajuiesIbHOE, CMEIIaHHOE COEMHEHHNE TPOBOHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTB IEKTPHUYECKOTO TOKA.

DNeKTpOABMKYIIasi CUjla U BHYTPEHHEE CONPOTHUBIIEHWE MUCTOYHHMKA TOKa. 3akoH Oma Jis
MOJTHOM (3aMKHYTOM) AJeKTpuaeckoit menu. KopoTkoe 3ampikaHUeE.

DneKTpOHHas MPOBOAUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTh COIIPOTUBJICHUS] METAJIIOB OT
temiieparypbl. CBEpXIIPOBOJUMOCTb.

DNeKTpUYEeCKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs U MPUMECHAs TPOBOAUMOCTH MOJIYPOBOAHUKOB. CBOMiCcTBa
p—n-nepexona. [loaynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpax M paciuiaBax AJIEKTPOJIUTOB. JIEKTPOJIUTHYECKAS
JUccolManus. JIEKTPOIU3.

DJIEKTPUYECKHIT TOK B razax. CamMOCTOSITEIbHBIA U HECAMOCTOATENIbHBIN pa3psan. MomHusl.
[Tna3zma.

TexHuueckre ycTpoNCTBA M NMPAKTUYECKOE IMPUMEHEHHUE: aMIIEpMETpP, BOJIBTMETP, PEOCTarT,
HUCTOYHUKUA TOKAa, OJJIGKTPOHArpeBaTeNbHbIE MPUOOPHI, AIIEKTPOOCBETUTENbHbIE  MPUOOPHL,
TEPMOMETP  CONPOTHBJICHUSA,  BaKyyMHBI  JHOJ,  TEPMHUCTOPHl U  (POTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN IMOJ, FalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOLIAJH
MOINIEPEYHOI0 CEYEHUsl U MaTepHuaa.

CMelaHHoe coeIMHEHUE POBOJHUKOB.

[IpsiMmoe wu3MepeHue >aeKTpoABMKYyIIEH cuiabl. KopoTkoe 3aMblkaHHE TrajbBaHHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psis 1 IpOBOAUMOCTb BO3/1yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 35eKTpoaBHAKYIIEH CUITbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.



Habmonenue anextponusa.

MexnpeameTHblie CBSI3U

N3ydyenne kypca ¢usuku 06a3zoBoro ypoBHsS B 10 Kiacce OCYyImIECTBISIETCS € Y4ETOM
COJIepKATEIbHBIX MEXKIPEIMETHBIX CBSI3CH C KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduu
Y TEXHOJIOTHH.

Meswxcnpeomemuvie nowsmusi, CBA3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO TIO3HAHUS:
SBJICHWE, HAYYHBIH (akT, rumnore3a, (u3muUeckas BETUYHMHA, 3aKOH, TEOpHUs, HAOIIOJCHHE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJCIIb, U3MEPECHHUE.

Mamemamuxa: penieHUEe CUCTEMBI YpaBHEHUH, MUHEWHAas (QyHKIUs, mapadoia, rumepooa,
uX TpaduKu U CBOWCTBA, TPUTOHOMETPHUYECKUE (PYHKIIMH: CHHYC, KOCHHYC, TAHIC€HC, KOTAaHTCHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M WX NPOEKIMM HAa OCH KOOpIUHAT,
CJIO’KEHHE BEKTOPOB.

buonocusn: mexaHuueckoe ABM)KEHHWE B KUBOUM mpupone, Mudpdy3us, ocMoc, TErIiooO0MeH
JKUBBIX OPTraHM3MOB (BHUIBI TEIUIONEPEAaud, TEIUIOBOE PABHOBECHUE), DJICKTPUYECKUE SIBJICHUS B
YKUBOU IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAs. Macca, TEIUIOBBIE CBOMCTBA TBEP/BIX TEN, KUJIKOCTEH U Ta30B, dJEKTPUICCKHUE CBONCTBA
METAJUJIOB, SJIEKTPOJIUTUYECKAS TUCCOIUAIINSI, TaTbBAaHUKA.

T'eoepaghus: BIaxXHOCTH BO3yXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonocusn: mipeoOpa3oBaHWe IBUKEHUN C HMCTOIH30BAaHUEM MEXaHW3MOB, YUET TpPEHHUS B
TEXHUKE, TOIIIUITHUKNA, HCIOJH30BAHWE 3aKOHA COXPAHEHHUS HUMITyJbca B TEXHUKE (pakera,
BOJIOMET W JIPYTHE), ABUTATENIb BHYTPEHHET0 CrOpaHus, mapoBas TypOruHa, OBITOBOM XOJIOIUIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUH MOTY4YE€HUS COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHCJIe HAHOMAaTEpUaJoB,
U HaHOTEXHOJIOTHH, O3JIEKTpOCTAaTHYecKas 3alluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB, KCEPOKC,
CTpYMHBI TNpPUHTEp, JJIEKTPOHArpeBaTelibHbIe MPUOOPHI, 3SIEKTPOOCBETUTEIbHBIE MPUOOPHI,
raJibBaHHKa.

11 KUIACC

Pa3znen 4. diiekTpoauHamMuKa

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAan UHOYKUUA

[TocTrosiHHbIE MarHuThl. B3aumoelicTBHE MOCTOSIHHBIX MAarHUTOB. MarauTHoe nose. Bekrop
MarHuTHOM MHAYKIUH. [IpuHIUN Cyneprno3uliuu MarHUTHBIX Mojei. JIMHMY MarHUTHON MHAYKIUH.
KapTtuna nunuit MarHuTHOW MHAYKIWU MOJISI TIOCTOSTHHBIX MarHUTOB.

MaruutHoe moje MNpPOBOJHMKA C TOKOM. KapTuHa NMHMHA WHAYKIUHM MarHUTHOTO TOJIS
JUIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJBIIEBOTO MPOBOJHUKA, KATYIIKH ¢ TOKOM. OmbIT
Opcrena. BzauMoeiicTBre MpOBOAHUKOB C TOKOM.

Cuna Amrmepa, €€ MOyIb U HallpaBlICHUE.

Cuna Jlopenia, e€ MOIy/b U HallpaBiieHUE. [[BiKeHHe 3apsHKEHHON 4acTULBI B OJHOPOTHOM
MarHuTHOM noje. Pabota cumisl Jlopenna.

SBneHue SNEKTpOMAarHUTHOW HMHAYKUMHU. [loTOK BekTopa MAarHMTHOM  UHIYKIIMH.
DNEeKTPOABMKYILAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTpOMarHuTHOM nHaykuuu dapazes.

BuxpeBoe »snekTpuueckoe Ioisie. DJNEKTPOJBWKYILAs CHIA HHAYKIMM B TPOBOJHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHaykTUBHOCTD. SIBJIE€HUE CAMOMHAYKIIMH. DIEKTPOABUKYILAsA CUJIa CAMOUHTYKIINH.

DHeprusi MarHuTHOTO TOJIsI KaTYIIKUA C TOKOM.



DNEeKTPOMarHuTHOE TOJI€.

Texnuueckue yCTpOHCTBAa U  INPAKTUYECKOE IPUMEHEHHME: IOCTOSIHHBIE  MAarHWTHI,
AJIEKTPOMArHUTBI, JEKTPOABUTaTENb, YCKOPUTEIN JIEMEHTAPHbIX YaCTULl, UHAYKLIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIUA MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHHE NEKTPOMArHUTHOU MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTb 3JIEKTPOJBIKYIIEH CHJIBI MHIYKIMH OT CKOPOCTH H3MEHEHHS] MarHUTHOTO
ITOTOKA.

SIBrieHNE CAaMOVMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKU C TOKOM.

UccnenoBanue nefcTBUS NOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBiI€HUS IEKTPOMArHUTHOM MHIYKIIUH.

Paznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazHummHvle KOae0anus

KonebatenpHass cucrema. CBOOOIHBIE MeXaHWYECKHME KoJyieOaHWsA. [ apMOHHMUYECKHE
konebanusi. Ilepmon, wyacrora, ammumryna W ¢daza konebanuit. [IpyKHMHHBI MasTHUK.
MareMaTuueckuii MasTHUK. YpaBHEHHWE FapMOHMUYECKHX KosebaHuii. [IpeBpaienne sHeprun mpu
rapMOHUYECKHUX KOJIEOaHUSIX.

Konebatenpubiii koHTYp. CBOOOIHBIE DJJIEKTPOMAarHUTHBIC KOJEOAHHWS B HICATHBHOM
KojeOaTebHOM  KOHType. AHAIOTHS MEXAy MEXaHHMYEeCKMMH U 3JIEeKTPOMAarHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHS SHEPTMU B HACAIbHOM KoJeOaTelbHOM
KOHTYpe.

[IpencraBienne o 3aTyxalIIUX KoJieOaHUSIX. BBIHYXJIEHHbIE MEXaHHUYECKHE KojeOaHus.
Pe3onanc. BeiHykIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CHHYCOMJAIbHBIA TMEPEMEHHBIH TOK. MOIIHOCTh NMEPEMEHHOTO TOKa.
AMIUTUTY/IHOE U ICHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAMIPSHKCHHUS.

Tpanchopmarop. IlpousBoacTBo, mepenadya U MOTpeOICHHE DICKTPUUECKON HSHEPTUH.
DKOJIOTUYECKHE PUCKH TPH TPOU3BOACTBE DIEKTpodHepruu. KynbTypa HCIOIB30BaHUS
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

Texnuueckue ycTpoilcTBa M MPAKTHYECKOE MPUMEHEHHE: IEKTPUUYECKUI 3BOHOK, T€HEepaTop
MIEPEMEHHOTO TOKa, TMHUH JIeKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeNnbHON cuCTeMBbl (MPYKUHHBIA WU MaTeMaTU4YeCKUi
MasITHUK).

Habnronenue 3aTyxarommx KojgebaHuil.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CB00OIHBIE ANIEKTPOMArHUTHBIE KOJICOAHMS.

OcmwmorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKa W HANpPsHKEHUS OT  BPEMEHHW) IS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mnociieoBaTE€IbHOM COEIMHEHHHM PE3UCTOpPA, KATYIIKU HHAYKTUBHOCTU H
KOHJIEHCATOPA.

Mogenb TUHUAM 3IEKTPOIepeaun.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

HccnepoBanue 3aBUCUMOCTH TEpUOAA MajbIX KOJEOAHHH Ipy3a HA HUTHU OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanue nepeMeHHOro TOKa B LIETIH U3 MTOCJIEA0BATEIBHO COEIMHEHHBIX KOHIEHCATOPa,
KaTYIIKWA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 0IHbL

Mexanuveckue BOJHBI, YCJIOBHUS pacnpoctpanenus. [lepuon. CkopocTh pacrpoCcTpaHEeHUs U
JUIMHA BOJIHBL [lomepednbie U mpoIosibHBIE BOTHBL. MHTEepdepeHns U Tudpakius MEXaHHIeCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNeKTPOMarHUTHBIE BOJIHBI. YCJIOBHSI HW3JIydE€HHsI JJIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTanus BeKTopoB E, B, V B anexrpomarautHOl BojHE. CBOMCTBA AIEKTPOMATHUTHBIX BOJIH:
OTpaXEHHE,  TpeloMJeHHe,  mnojspu3ainus,  audpakuus,  uHTephepeHius.  CKOpoCTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 37eKTpOMarHUTHBIX BOJTH. [I[pUMeHEHHE 2IEeKTPOMArHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpunIMIIEI paaAOCBA3U U TeneBuAeHUA. Paaromokamusi.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOIIEH CPEIbI.

Texnuueckne yCTpONUCTBA U NPAKTUUYECKOE TNPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEOUIIMHE, pajxap, paauoNpUEMHUK, TeIEeBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPAHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomieecs Teiao kKak HICTOYHHUK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHnu u Juppakiiui MEXaHUUECKHUX BOJIH.

3BYKOBOM pE30HAHC.

Habmonenue cBsizu rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIIUTYAON U 4aCTOTOM KOJIeOaHUI.

HccnenoBanue CBOWCTB AIIEKTPOMArHUTHBIX BOJIH: OTpa)KEHHUE, IPEIOMIICHUE, MMOJISpU3allus,
mudpakius, HHTepQepeHIIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeiiHoe pacrnpocTpaHEeHHE CBETa B OJHOPOJHOM cCpene.
JIyd cBeta. ToueuHbIN HICTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHue u300pakeHUH B TUIOCKOM
3epKaje.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHHS CBETa. AOCOTIOTHBIN MOKAa3aTeNb MPETOMIICHUSI.
[TonHoe BHYTpeHHee oTpaxeHue. [IpenenbHbIi yroi MOJIHOrO BHYTPEHHETO OTPaKEeHUS.

Hucnepcus cBeta. CnoxHbIi cocTaB 6enoro ceera. LBer.



Cobuparomue 1 paccenBaronye JUH3bL ToHKas nuH3a. POKYCHOE PacCTOSHUE U ONTHYECKas
cuna ToHKOM nuH3bL [locTpoenne wu300pakeHMId B COOMPAIONIMX M PACCEHBAIONIUX JIMH3AX.
@opMyIia TOHKOU JIMH3BL. Y BEIUYCHHE, 1aBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonHoBas ontuka. MaTepdepennus cera. KorepeHTHbIE HCTOYHUKH. Y CTIOBHSI HAOIIOICHIS
MaKCHMYMOB U MUHUMYMOB B HHTEPPEPECHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX
HMCTOYHHUKOB.

Hudpaxmus ceeta. udpakunonnas pemérka. Y cioBrue HaOMIOACHUS TIIaBHBIX MAKCHMYMOB
IIpU MaJIEHUM MOHOXPOMAaTUYECKOIO CBETA Ha NU(PAKIIMOHHYIO PELIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpolcTBa M IpaKTUUYECKOE IPUMEHEHME: O4YKH, Jiyna, (oToanmapar,
MIPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(PpaKIUOHHAS PelIETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsimosinHeliHOE pacnpocTpaHeHHe, OTpakeHHWe | IpernomieHue cBera. OmnTudeckue
pUOOPHI.

[TonHoe BHyTpeHHee oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3AX.

Mopenn MUKpOCKOTa, TEIECKOIIA.

HaGnronenue nntepdepeHiuu crera.

Ha6nronenue qudpakiuu cera.

HaGnronenue aucnepcun ceTa.

[Tony4yeHue cnekTpa ¢ HOMOIIBIO PU3MBI.

[TonydyeHue cekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenune nokazaresns NpeioMIICHUs CTEKIA.

HccnenoBanue cBOWCTB M300paKeHH B TMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crienAJILHOH TEOPHUH OTHOCUTEILHOCTH

['panuubl IPUMEHUMOCTH KJIAaCCHMYECKOW MexaHukd. [locTymarsl cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HWHBApPUAHTHOCTh MOJYJS CKOPOCTH CBETa B  BaKyyMmMe, [PUHLHII
OTHOCHUTEJIbHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU U COKPAILEHUE JUIUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULbl. DHEPrUs MOKOS.

Paznen 7. KBantoBasi pusznka

Tema 1. dnemenmul KGAHM OGO ONMUKU

®ortonsl. @opmyna [lnanka cBs3u sHepruu (HOTOHA C €ro 4acTOTOH. DHEPrusl M HMITYIIbC
¢doToHa.

OtkpeiTe u uccnenoBanue Gorosdpdexta. OnbiTel A. I'. CroneroBa. 3akonsl ¢orodddekra.
VYpaBuenue DiiHmreiiHa 1 potorddexra. «KpacHas rpanuna» Gotorddexra.

JlaBnienue cBeta. OnbiTel 1. H. JIeGenena.

XHUMUYECKOE AEUCTBUE CBETA.



TexHuueckre yCTPOWCTBA W MPAKTHUECKOE MpUMEHEeHHe: (OTodIeMeHT, (OTONATUHK,
COJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
DoT103PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO (oTodhheKTa.
Ceeroauo.
Counneunas Gartapest.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbeiTel Pesepdopma mo paccesamro o -yactuim. [lmanerapHas
mozens aroma. Iloctynarel bopa. W3nyuenue u norioimieHue (OTOHOB MpH MEPEXOJe aroma ¢
OJIHOTO YPOBHs dHEpruu Ha apyroi. Buspsl cnextpoB. CrieKTp ypOBHEH SHEPrUU aToMa BOJOPOa.
BonnoBsie cBolicTBa yactull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyaanu3M.
CrioHTaHHOE M BBIHYXJCHHOE U3Ty4YECHHUE.
TexHuueckue yCTpoWCTBA W INPAKTHYECKOE IPUMEHEHHWE: CIEKTPAJIbHBIA  aHAIN3
(ciekTpocko), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens ombiTa Pezepdopna.
Omnpenenenre ATUHBI BOJIHBI JIa3epa.
Habmronenue nuHelyaTbX ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGnronenue nuHeHIaToro crexTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI, JOKA3bIBAIOIINE CIIOKHOCTh CTPOCHHS sAnpa. OTKpbITHE PaAHMOaKTUBHOCTH.
OmneiTer Pezepdopaa mo ompeneneHuio cocraBa paadoakTHBHOTO m3imydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.
OTtkpeITHE TIpOTOHA W HelTpoHa. Hykmonnas moxaens siapa I'eitzenOepra—lBanenko. 3apsn
saapa. MaccoBoe uuncio sapa. M3zoromnst.
Anbda-pacniag. DIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnazn. [amma-usiydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl sipa.
AnepHble peakuuu. Jlenenve u cUHTE3 SA€Ep.
SAnepubiii  peakrop. TepmosimepHbiii  cuHTe3. [IpoGiemMbl W TMEPCHEKTUBBI  SACPHOU
SHEPTreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPTEeTUKH.
DOneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAONIOIGHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHII.
OdyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO pusnueckoit KapTUHBI MHpa.
TexHuueckre ycTpOHCTBA M NIPAKTUYECKOE IPUMEHEHHUE: J03UMETp, Kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOLINX YACTHII.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).
Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU
Oransel pa3BUTHA acTpoHOMMH. [IpuKiIagqHOE 1 MUPOBO33pEHUYECKOE 3HAYEHNE ACTPOHOMMH.



Bun 3Bé31H0r0 HebOa. Co3Be3nus, ipKue 3BE3/IbI, IIAHETHI, UX BUJAUMOE JIBUKEHUE.

ConneuHas cucrema.

Connue. ConneuHast akTuBHOCTb. Mcrounuk 3neprun ConHua u 3B€37. 3BE3/1bl, UX OCHOBHBIE
XapaKTEepUCTUKU. JlMarpamMma «CHEKTPaJIIbHBIA KJIACC — CBETUMOCTBY». 3BE3NbI  IJIaBHOU
IIOCJIEOBATEIPHOCTH.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb» A 3BE3]  TJIaBHOM
[IOCJIEI0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE37. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKACHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTarnbl KU3HU 3BE3L.

Mnneunsiii [1yte — nama [Nanaktuka. [lonoxxenne u apuxenue Connna B [Namakruke. Turbl
rajlakTuk. Pajnoranaktuku u kBasapsl. YEpHbIe AbIPHI B siApax rajlakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6ma. Pasberanme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3imydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

HabmroieHust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUH IS
OTIpEe/IeNIeHUs] TIOJOKEHUs HEOeCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noagymapus u ipkue 3BE3/IbI.

Ha6mronenus B reneckon Jlynsl, uraner, Mieunoro [lyTu.

O0o01maruiee NOBTOPEHNE

Ponb pusukm 1 acTpOHOMUN B S5KOHOMHUYECKOU, TEXHOJIOTUUECKOM, COITUATHPHON M ATHYECKOU
cdepax esTeNTbHOCTH YeJIOBEeKa, POjib U MECTO (PU3UMKU M aCTPOHOMHUHU B COBPEMEHHOW HaydyHOU
KapTUHE MUpa, poJib (pu3nueckoi Teopuu B (OPMUPOBAHUHU MPEICTABICHUN O (QU3NYECKOU
KapTUHE MHUpa, MECTO (hHU3MUECKON KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX NPEJCTABICHUN O IPUPOJE.

Me:knpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kiacce OCYIIECTBISETCS € YYETOM
coJiepKaTelbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTeMaTHUKH, OMOJIOTUH, XUMUH, Teorpaduun
Y TEXHOJIOTHUH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HM3yYEHHEM METOJOB HAYYHOI'O TO3HAHUSA:
SBJICHWE, HAy4HbI QakT, runoresa, (Qusnueckas BETUYMHA, 3aKOH, Teopus, HaOIIOJCHHE,
SKCIIEPUMEHT, MOJECINPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: peuieHHe CUCTEMbl YpPaBHEHUW, TPUTOHOMETpUYECKHE (YHKIMH: CHUHYC,
KOCHHYC, TaHI€HC, KOTAaHT'€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl MU UX
MPOEKIIMM HAa OCU KOOPAHMHAT, CJIOXKEHHE BEKTOPOB, MPOM3BOAHBIC JIIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0JI00USI TPEYTOJIBLHUKOB, OIIPE/IeIeHHE TUIOIIAIU TUIOCKUX Guryp u o0béma Ted.

buonocus: >nexrpuueckue SBICHUS B KUBOUM IpUpoJe, KolebareabHble TBUKEHHUS B )KHUBOU
MPUPOJIE, ONITUYECKUE SIBJICHUS B AKUBOU NPUPOJE, NEHCTBUE paarallii Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOE€HHME aTOMOB U MOJIEKYJ, KpPHUCTAJNIMYECKas CTPYKTypa TBEPABIX Ted,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHbBIN aHaIN3.

l'eocpachus: MarHUTHBIE TONIOCA 3€MIIM, 3aJ€KHM MArHUTHBIX pPyH, (OTOCHEMKA 3eMHOM
IIOBEPXHOCTH, IIPEJICKA3aHNE 3EMIIETPACEHUH.

Texnonocus: JMHUM DJIEKTPOIIEpENad, IE€HEPAaTOp IEPEMEHHOIO TOKa, JJEKTPOIBUIATEIb,
UHAYKIMOHHAs TIeub, pajap, paJuoNpUEMHUK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-neus,
MIPOEKIMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEUHas OaTapes.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Haumeno Kosau4vecTBO yacoB DJIeKTPOHHBbIE
BaHHe (undposbie)
KoHTpoJbHBbIE IlpakTuy
w/n pa3nesioB u TeM | Bcero paGoTh: ccxe paGoTh: oOpa3oBaTte/ibHbIE
NPorpamMmbl pecypchl
Pazngen 1. PUSUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
duzuka u
METOIbI bu6mmoteka [IOK
1 HAYYHOTO 2 https://m.edsoo.ru/7f41bf72
TTO3HAHUS
HTtoro no
paznmeny 2
Paznen 2. MEXAHUKA
Kunematu bu6moreka [IOK
1 Ka 5 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2 famanmia |- https://m.edso0.ru/7£41bf72
SaKoHeI bu6moreka [IOK
3 COXpariciiti b 6 1 L https://m.edsoo.ru/7f41bf72
MEXaHUKe
Hroro no
paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OcHOBBI
MOJIEKYJISIPHO- 1 bubnuorexa [JOK
1 KHHETUYIECKOM 9 https://m.edsoo.ru/7f41bf72
TEOPHUH
OCHOBBI 1 bubmuoreka [JOK
2 TEPMOAUHAMHUKH 10 https://m.edsoo.ru/7f41bf72
ArperaTH
PIC COCTOAHIA bubmuoreka [{OK
3 BELLECTEA. 5 https://m.edsoo.ru/7f41bf72
®azoBbIE
MepPeX0/Ibl
Hroro no
pazneny 24
Paznen 4. DJIEKTPOJIUMHAMUKA

DNEeKTpOCT

bu6mmoreka [JOK



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

A aThKa 10 https://m.edsoo.ru/7f41bf72
IlocTosauu
BIN
JIEKTPUYECKUI 1 1 bubnuorexa [IOK
2 TOK. TOKH B 12 https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX
cpenax
Htoro 1o
pazneny 22
PesepBHOE Bpems 9
OBIIEE
KOJIMYECTBO 3 3
YACOB I10 68
[TPOTPAMME
11 KVIACC
Koaun4yecTBO 4acoB DJIeKTPOHHBbIE
Haumenos
Koutpo Ipakru | (uudposbie)
aHue pa3jiesioB U
n/ JbHBIE YecKne o6pasoBaTe/bHbIE
TeM MPOrpamMMblI cero
I padoThI padoTbI pecypchl
Paznen 1. JIEKTPOIMHAMMUKA
MaruauTtHoe bubnuoreka
ToJIe. HOK
1 2
A DNeKTpOMarHuTH 11 https://m.edsoo.ru/7f41c9
ast UHYKIMs ic
u
TOTO IO pa3AeIy 11
Pasznen 2. KOJIEBAHUSI U BOJIHbBI
Mexannuec bubaunoreka
KHe B 1 LHOK
A ANIEKTPOMArHUTH 9 https://m.edsoo.ru/7f41c9
ble KOoJeOaHus ic
Mexannuec bubaunoreka
KHe B 1 LHOK
2 NIEKTPOMAarHuTH 5 https://m.edsoo.ru/7f41c9
bI€ BOJIHBI 7c
bubnuoreka
OnTuka 3 HOK
.3 10 https://m.edsoo.ru/7f41c9
7c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBbHOCTH

OcHOBBI bubnuoteka
CIIeLIMaIbHO M [HOK
TEOPUHU 4 https://m.edsoo.ru/7f41c9
OTHOCHUTEJILHOCTHU 7c
Hroro no pazneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

bubmmoreka
DJIEMEHTHI
" I[HOK
KBAHTOBOH
6 https://m.edsoo.ru/7f41c9
OIITUKH
7c
bubmmoreka
Crpoenue [HOK
aToMa 4 https://m.edsoo.ru/7f41c9
7c
bubmmoreka
ATtomHOE HOK
STIPO 5 https://m.edsoo.ru/7f41c9
7c
Htoro o pasne
TOTO TI0 pa3aeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

OJIEMEHTEI
aCTPOHOMHUU U

bubanorexa
LHOK

7 https://m.edsoo.ru/7f41c9
acTpopU3NKHU
ic
Hroro no pazneny 7
Paznen 6. OGOBLIAIOLIEE IOBTOPEHUE
bubnuoreka
O06o06maroIx LHOK
€€ TTIOBTOPCHHUE 4 https://m.edsoo.ru/7f41c9
7c
Hroro no pazaeny 4
PesepBHOE Bpems 3

OBILIEE



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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KOJIMYECTBO
YACOB I10
[TPOTPAMME
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10 KVIACC

KoaudecTBO 4acoB

No B Kont | IIpak DJIeKTPOHHBIE
. poJIb Tuuec | Jara uupposbie
n/ | Tema ypoka ce
I HbIE KHe HU3y4YeHHs o0pa3oBaTe/ibH
padotr | pabGort ble pecypchl
bl bl
bubnuoreka
®du3rKa — Hayka O MPUPOJIE. OK
HayuHbie MeTO 161 IO3HAHHUS 1 .
oK B — https://m.edsoo.ru
PYarotl P ff0c32€2
Ponb u Mecto pusuku B
. bubnunoreka
(hopMUPOBaHUHN COBPEMEHHON oK
Hay4YHOU KapTHHBI MHpa, B 1 1
IIPAKTHYECKOH NeITEILHOCTH hitps://m.€ds00. 1Y
paKtt a /ff0c33e6
b {001 (5%
MexaHnndeckoe IBIKEHHE.
bubnunoreka
OTHOCUTENHLHOCTD
IHOK
MEXaHUYECKOTO JBUIKCHUA. 1
TleDeMELLCHIE. CKODOCTL https://m.edsoo.ru
PEMCIHICHHE, CROPOCT, £f0c3508
YCKOpEHHUE
bubnnoreka
PaBHOMEpHOE NpAMOJIMHEWHOE 1 L[IOK
JIBIDKCHHE https://m.edsoo.ru
[ff0c3620
bubanoreka
PaBHOyCKOpEHHOE 1 LIOK
NPAMOJIMHEWHOE JBH)KEHUE https://m.edso0.ru
[ff0c372e
bubnnoreka
CBo0oIHOE majeHueE.
LHOK
YckopeHnue cBOOOTHOTO 1
- https://m.edsoo.ru
8 [ff0c39cc
. bubanoreka
KpuBonunelinoe 1BUKEHHE. 10K
BIDKEHHE MaTepHAILHOM 1
foqxn 116 oK iocm https://m.edsoo.ru
Py [ff0c3ada
[TpuHIMT OTHOCUTENBHOCTH bubanoreka
lNanunes. MuepuuanbHbie 1 I[HOK

cucreMsl orcuera. [1epBriit

https://m.edso0.ru
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3axkoH HproroHa

[ff0c3be8

Macca tena. Cuna. [lpunnun bubnmmoreka
9 CyIlepIo3unuu cuwi. Bropou LIOK
3akoH Herotona mis https://m.edsoo.ru
MaTepHaIbHOU TOYKU [ff0c3bed
bubnuoreka
10 Tperun 3akon Herotona s LHOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru
[ff0c3be8
3aKO0H BCEMHPHOTO TATOTEHUS. bubmorexa
11 Cuna tsoxectu. [lepBas [OK
KOCMHYECKasi CKOPOCTh Dips://m. edsoo. 1
/ff0c3d00
bubnuoreka
12 Cuna ynpyrocrtu. 3akoH ['yka. LIOK
Bec tena https://m.edsoo.ru
[ff0c3el8
Cuna tpenus. Koaddumment bubnuoteka
13 TpeHus. CHrila COTPOTUBIICHUS LHOK
IIpY JBVKEHUU TENa B https://m.edsoo.ru
JKHIKOCTH WJIH Ta3e [ff0c3f76
[ToctynarenbHOE U
BpallaTEIbHOE IBH)KEHHUE bubnuoreka
14 abCOJIIOTHO TBEPJIOTO Tea. I[IOK
MowmenT cunsl. 1ledo cunsbl. https://m.edsoo.ru
VYcnoBus paBHOBECHS [ffO0c41a6
TBEPJIOTO TENA
Nmnynbc maTepuanbHOM
TOYKHU, CUCTEMBI bubnuoreka
15 MaTEPHATIbHBIX TOYECK. I[HOK
Nmnynbsc cuibl. 3akoH https://m.edso0.ru
COXPaHEHHUs UMITYJIbCA. [ff0c43d6
PeakTuBHOE NBMKEHUE
PaGoTta 1 MOLITHOCTD CHITBIL.
Kunernueckas sneprus bubmmorexa
16 MaTepuaIbHON TOUKH. HOK
Teopema 06 m3MeHeHMn https://m.edsoo.ru
- [ff0c4502
KMHETUYECKOM 3HEprun
[TorenumaneHas 3HEPTHUSL. bubnuoreka
17 IloTennmanbHas SHEPIUs HOK
yrpyro aeopMrupoBaHHOUW https://m.edsoo.ru
npyxuHsbl. [loTeHIManbHas [ffOc461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
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https://m.edsoo.ru/ff0c4502
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SHEprus Telia BOIM3H
IIOBEPXHOCTU 3eMJIU

IloTennmansHbIE U
HEIIOTEHIIUATIbHBIE CUJIBL.

Csi3b paboTHI Bubauorexa
18 HEIMOTEHINAJIbHBIX CUJI C [HOK
W3MEHEHUEM MEXAHUYECKOH https://m.edso0.ru
SHEPTUU CUCTEMBI TEJI. 3aKOH [ff0c478¢c
COXpPAHEHUS MEXAHUYECKOH
SHEPTUH
JlabopaTtopHnast pabota
19 «3ydeHne 3akOHa
COXPAHEHUS MEXAHUYECKOU
SHEPTUH»
KonTpoabHas pabora no bubnuoreka
20 TeMe «KuHemaTuka. HOK
JAunnamuka. 3aKoHbI https://m.edso0.ru
COXpPAaHEHUS B MEXaHHUKe) [ff0c4b74
OCHOBHBIE TIOJIOKEHUS bubnuoteka
21 MOJIEKYJIIPHO-KMHETHYECKOM [IOK
teopun. bpoyHoBckoe https://m.edso0.ru
newkenue. Juddysus [ff0c4dc2
XapakTep ABUKECHUS U
B3aMMOJEHCTBUSA YaCTUI]
22 BemecTBa. Mojienu cTpoeHus
ra3oB, KUIKOCTEH U TBEPABIX
TeN
Macca monekyn. KonnuectBo
23 BemecTBa. [loctosiHHas
ABoraapo
TennoBoe paBHOBecCHE.
24 Temneparypa u e€ usmepeHue.
[xana Tremneparyp Llenbcus
bubnuoteka
o5 Wpeanwpheiii ra3 B MKT. LIOK
OcnoBnoe ypaBHenue MKT https://m.edsoo.ru
[ff0c4fde
AOGcomoTHas TeMmepaTtypa
KaK Mepa cpeaHen bubmorexa
26 KMHETUYECKOU dHEPIruu LIOK
JBHIKEHIS MOJICKY, https://m.edsoo.ru
[ff0c511e

YpaBHeHue Menzeneena-



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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Knaneiipona

3akoH JlanpToHa. ["a3oBbIe

27
3aKOHBI
JIaboparopHas paboTa
«HccaenoBanue 3aBUCUMOCTU
28 MEXAy napaMeTpaMu
COCTOSIHUS Pa3pEKEHHOTO
rasa»
bubanoreka
H3omporecchl B HeaibHOM
[HOK
29 rase u ux rpaduyieckoe
A —— https://m.edso0.ru
et [ff0c570e
Bnyrpenussa sHeprus
TEPMOIMHAMUYECKOW CUCTEMBI
. bubnunoreka
M CIIOCOOBI €€ U3MEHEHUS.
[HOK
30 KonnyectBo TEILIOTH U
abota. BHyrpeHHssa sHeprus https://m.edsoo.ru
paboTa. BHYTP P /ff0c5952
OJTHOATOMHOT'O HJIEAJIFHOTO
rasa
bubanorexa
31 Buner Tenonepenaun HOK
https://m.edsoo.ru
[ff0c5¢c36
VenbHasg TEIIOEMKOCTD Bbubanorexa
32 BelecTa. KoimuecTBo L[IOK
TEIUIOTHI IPH TEIJIONEpeaaye. https://m.edso0.ru
AtnabaTHBIN MpoIecc [ff0c5¢c36
. bubnunoreka
[TepBriii 3aKk0H
LHOK
33 TEPMOJAVMHAMHUKHU U €r0
NPUMEHEHHE K U30IIpoIieccaM https://m.edsoo.ru
P pott [ffOc5efc
bubnunoreka
Heob6parumocTh mporieccoB B OK
34 npupojie. Bropoii 3akoH 1
T EDMOTHAMILKIL https://m.edsoo.ru
PMOAL /06230
bubnunoreka
35 [Ipunuun neiictus u KI1/ ILHOK
TEMJIOBOM MAaIlIUHBI https://m.edsoo.ru
[ff0c600a
36 Huxn Kapno u ero KIT[
37 DKosoruyeckue npoodaemMbl

TCIINIOSHCPT CTUKHU



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
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https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

bubmmoreka

O6o06maromuii ypok
[HOK
38 «MonekynspHasi pU3UKa.
OCHOBBI TEPMOTUHAMHKI hitps.//m.eds0o.ru
oA /£f0c6938
KonTpoabHnas pabora no bubnuoreka
39 TeMe «MouiekyasipHast [HOK
¢puszuka. OcHOBBI https://m.edsoo.ru
TEPMOAUHAMHUKHN» [ff0c6a50
bubnuoteka
[TapooOpazoBanue u
[HOK
40 KoHeHcanus. Mcnapenue u
- https://m.edsoo.ru
[ff0c63b6
AOcoutoTHas 1 bubmorexa
[HOK
41 OTHOCHUTEJIbHAS BJIAXKHOCTh
BO31yxa. HachleHHbIii 1ma 5.1/ m. 26300 14
AyXa. Hack P [ffOc64d8
TBépnoe Teno.
Kpucranmnmueckue u
bubnuoteka
amop(HbIe Tena.
- [HOK
42 AHU30TpOIHUS CBOUCTB
COHCTANTOB. KK https://m.edsoo.ru
P - ARA [ff0C65f0
kpuctaibl. CoBpeMEHHbIE
MaTepHabl
[InaBnenue u bubnuoreka
43 KpHUCTa/UIM3alus. Y AenbHas HOK
TEIJI0TA IUIABJICHUS. https://m.edsoo.ru
CyOmmmariust [ff0c6708
bubnuoteka
44 VYpaBHEHHE TEIIOBOrO [HOK
OanmaHca https://m.edsoo.ru
[ff0c6820
bubnuoteka
DnexTpusaus Tell.
45 DnekTpuyeckuH 3apsa. Jsa HOK
BHJIA DJIIEKTPHUCCKUX 3apsII0B s //m.eds0. 1y
s p P [ff0c6bcc
[IpoBOTHUKH, AUANEKTPUKU U bubnuoreka
16 MIOJIYIIPOBOAHUKH. 3aKOH HOK
COXpaHEHUs IEKTPUYECKOTO https://m.edsoo.ru
3apsna [ff0c6bcc
- bubnuoreka
B3aunmoencTBue 3apsioB. OK
47 3akoH Kynona. Toueunb’ 1

NIEKTPUYECKUH 3apsijL

https://m.edsoo.ru
[ffOcbeed
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https://m.edsoo.ru/ff0c6a50
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Hanpsxénnocts

JIEKTPUYECKOTO MOJISL. bubmotexa
48 [IpuHuun cynepno3uuuu LOK
ANEKTPUIECKUX ToJIeH. JInHun hitps.//m.edsoo.ru
, /ffOc6df2
HaIpsHKEHHOCTH
Pabora cun bubmmoreka
49 JJICKTPOCTATUIECKOI'O IT0JIA. [HOK
[Torenuman. PasHocts https://m.edso0.ru
MOTEHIIMAIOB [ff0c6f00
[IpoBOAHUKH U AUDIIEKTPUKH B bubnuoreka
50 AEKTPOCTATHYECKOM II0JIE. [HOK
Jwusnektpuueckas https://m.edsoo.ru
MIPOHHUIIAEMOCTD [ff0c7018
bubnuoreka
51 DNeKTPOEMKOCTb. [HOK
Konpgencarop https://m.edso0.ru
[ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO bubmmorexa
52 KOHJICHCATOpa. DHEPrus HOK
3apsHKEHHOTO KOHIEHCaTopa hitps://m.edsoo.ru
[ff0c72c0
Pemrenue 3amay mo reme:
53 «INEKTPOEMKOCTh
KOHJICHCATOPa»
[TpunIun nenicTBus u
MIPUMEHEHHE KOHJCHCATOPOB,
54 KOHI/IPOBEU‘IBHOFO amnmapara,
CTpYHHOTO MIPUHTEPA.
DneKTpocTaTH4ecKas 3alluTa.
3a3emiieHue AIIeKTPOIpruOOPOB
DIJIEKTPUYECKUI TOK, YCIOBUS
€ro CYIIeCTBOBAHHSL.
55 [TocrosiHubIi TOK. Cuna ToKa.
Hanpsxenue.
Conpotusnenue. 3akoH Oma
JUIS y4acTKa Lenu
[TocnenoBarensHoe,
napajisieJIbHOC, CMCIIAHHOC Bubnuoreka
56 COEIMHEHUE MPOBOJHUKOB. 05 IIOK
JIaGoparopHas paboTa https://m.edsoo.ru
«M3ydyeHne CMEIIaHHOTO [ffOc74f0

COEIMHEHUS PE3UCTOPOB»
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PaGora 1 MOLIHOCTH

bubmmoreka

K
57 AIEKTPUUECKOTO TOKA. 3aKOH 1o
Tixoyns-Jlenia https://m.edsoo.ru
Y H /ff0c7838
3axon OMma 1 IOJIHOH
(3aMKHYTOM) AJIEKTPUUECKOM
bubanorexa
uenu. KopoTkoe 3ambIKaHue. OK
58 Jlaboparopuas paboTa 0.5 .
«3mepenune DJIC ncrounnka https://m.edsoo.ru
p [ff0c7ae0
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHBIICHUS)
DneKTpOHHas IPOBOAUMOCTb
TBEPABIX METAJLIIOB.
59 3aBHCHMOCTB COITPOTHBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepxXnpoBOIMMOCTh
DJIEKTPUYECKUU TOK B
60 Bakyyme. CBOUCTBa
AJIEKTPOHHBIX ITYYKOB
[TonynpoBoAHUKH, UX
coOCTBEHHAsI U IPUMECHAs bubnmmoreka
61 MpoBOAMMOCTh. CBOUCTBA P— IIOK
n-repexoa. https://m.edso0.ru
[TonynpoBOAHUKOBBIE [ff0c84ae
IPUOOPHI
DIJIEKTPUYECKUU TOK B
bubanorexa
pacTBopax M pacruiaBax
LHOK
62 AIEKTPOJIUTOB.
LEKTDOIUTHICCKAS https://m.edsoo.ru
P /ff0c82ba
JUCCOITUAITUS. DIICKTPOJIH3
DIIEKTPUYECKUU TOK B ra3ax. BubmmoTeka
63 CaMOCTOSITENLHBIN U LIOK
HECAMOCTOSITENIbHBIA Pa3psijl. https://m.eds00.ru
Monuus. [Tnasma [ff0c84ae
DIeKTpUYeCcKUe MpruOOpHI U
. bubaunoreka
yCTPOMCTBA U UX
HOK
64 IIPaKTUYECKOE IPUMEHEHNE.
TpaBia TeXHIKH https://m.edsoo.ru
p /ffOc86fc
0€e30MacHOCTH
. bubnuoreka
Oo6o06maromuit ypok
65 LHOK
«DNEeKTPOIUHAMUKA»

https://m.edso0.ru
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[ff0c88be

KonTpoabHnas pabora no

bubaunoreka
TeMe «JIeKTPOCTATHKA. OK
66 IMocrossHHBINI 1
KTDHYecKIii Tok. TOKH B https://m.edsoo.ru
3JIEKTpUYec ok. To /f10c8as8a
Pa3IHYHBIX Cpeaax»
bubanorexa
67 PesepBHbIi ypoK. HOK
https://m.edsoo.ru
[ff0c8c56
. bubnnoreka
PesepBHBIl ypOK. OK
68 O06o0mIarmuii ypox o TeMam 1
10 Kacea https://m.edsoo.ru
[ff0c8f6c

OBIIEE KOJIMYECTBO YACOB
10 ITTPOI'PAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jr:;n Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂlrlﬂ :)Igg)al;?)l;:::enbﬂme
padoTsbI padoThI pecypest

[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MAarHUTHOW WHIYKIIHH
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe

4 JleiicTBue MarHuTHOTO IOJIS Ha 1 bubmuorexa [IOK
MPOBOJHUK ¢ TOKOM. Cuia Amriepa. https://m.edsoo.ru/ff0c9ac0
JleficTBME€ MarHUTHOTO TOJIA HA

5 JBIOKYITYIOCS 3apSyKCHHYIO YaCTHILY. 1 bubnuoreka [JOK
Cuna Jlopenna. PaGoTa cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenna
DnexTpoMarHuTHast UHAYKIus. [ToTok

5 BEKTOpa MarHuTHOU nuaykuuu. J/C 1
WHIYKIUU. 3aKOH AJIEKTPOMArHUTHOM
nHaykuuu Papaznest

7 JIaGoparopHas paboTa 1 1 bubnuorexa [IOK

«HccnenoBanue SBICHUS

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

SHCKTpOMaFHHTHOﬁ HHIAYKOHUU

NuayKTuBHOCTSB. SIBIEHUE
camonHaykuuu. 3J[C caMOMHIYKLIUH.
DHEeprusi MarHuTHOTO TOJIS KaTYIIKU €
TOKOM. DJIEKTPOMArHuTHOE I0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JIEKTPOMArHUTHI, JIEKTPOBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
MHJYKIMOHHAs [1eYb

10

O6o06maromuii ypok «MarautHoe
rnoJie. DJIEKTPOMarHuTHAsI HHIYKIIUSD)

bu6moreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtpoJsbHas padora no reme
«Mar’HuTHoe 1oJie.
DJIeKTPOMATrHUTHASI HHAYKIUSD»

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKUE
KoJsiebanus. ['apMoHnueckue
KoJicOaHus. YpaBHEHHUE
rapMOHUYECKHX KOJICOaHUH.
[IpeBpaienue sHeprun

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJIbIX KoJieOaHMit rpy3a Ha
HUTH OT JUITMHBI HUTHU U MacCChl TPy3a»

14

Kone6arenbHbId KOHTYp. CBOOOJHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B
ujearbHOM KojeOaTeIbHOM KOHTYpE.
Ananorust MeX1y MEXaHH4eCKUMU U
AJIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUSA SHCPIrur B HJ1CAJIbHOM
KoJ1e0aTeIbHOM KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxarommx
KosieOanusx. BeiHyXIeHHbIE
MeXaHHYeCKHe Kojiebanus. Peonanc.
BI)IH}DK)IGHHI)I@ BJICKTpOMaFHI/ITHI)IC
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[lepemennbIn ToK. CHHYCOUJAIbHBIN
MepEeMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKa. AMIIJIUTYTHOE U
JIEWCTBYIONIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpoussocTso,
nepeaayda u norpedaeHue
AIEKTPUYECKON SHEPTUU

19

YCTpolCTBO M MPAKTUUECKOE
MIPUMEHEHHE IEKTPUUECKOTO 3BOHKA,
reHepaTopa NePEeMEHHOr0 TOKa,
JUHUH 3JIeKTpoIepead

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKHU TIPH
MIPOU3BOJICTBE AIIEKTPOIHEPTUH.
Kynbrypa ucnonb3oBanus
AJIEKTPOIHEPTHH B MOBCEAHEBHOU
KU3ZHU

21

MexaHuveckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb
pacpoCTpaHEeHHs U IJTUHA BOJIHBI.
[Tonepeunsie U TPOIOJIbHBIE BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3Byk. CkopocTh 3ByKa. I'poMKoCTh

bubmuoreka [JOK

22 3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOHMCTBA U cKopocTh. [1Ikana bubmorexa LHOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHUUIBI paIMOCBA3U U
24 TeneBueHus. Pazsutue cpeacTs
cBs3u. Pagnonokanus
o5 KonTtpoabHnas padora «Kosedanus bubnnorexa [JOK
U BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsimonuHENHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpeje. bubmuorexa [JOK
TodeuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue Bubnmorexa [IOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenominenue crera. [TonHoe
28 BHyTpeHHee oTpakeHue. [IpenenbHbin bubnnoreka [JOK
YTOJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 JlaGopaTtopHas pabora «3mepeHue bubnnoreka [JOK
MOoKa3aTesis MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunsel. [locTpoenune nzo0pakeHuli B
30 nuH3e. PopMyna TOHKOM JIMH3BI. Bubmmorexa LIOK
https://m.edsoo.ru/ffOcddle
VYBenuueHue JIMH3bI
31 JIaGoparopHas paboTa

«H/ccnenmoBanve CBOMCTB



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

M300paXeHUH B JINH3AX)

Hucrniepcus cBera. CII0XKHBIN cOCTaB
6enoro ceera. L{ger. JlaboparopHnas

32 pabora «Habmonenue qucrepcun
CBETa»
33 WuTepdepennus cera. Audpaxius bubnnorexa [JOK
ceerta. [ludpakunonnas pemerka https://m.edsoo.ru/ffOced22
34 [TorepedHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonspuzanusa ceera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpuoOOPHI U yCTPOICTBa U
yCIIOBHUA UX 0€30IaCHOTO MPUMEHEHUS
I'paHUIBI MPUMEHHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuorexa [JOK
CIIeIMAIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTENILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amenyieHne BpeMEHH B COKpaIeHre bubmorexa LOK
https://m.edsoo.ru/ffOcfa42
JUIAHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
38 yacTulbl. CBS3b MAaCChl C SHEPTUEH U bubmmorexa [TOK
https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPrusi MoKos
Konrpoabsnas padora «Onruka.
39 OCHOELI CHEHHI;JIBHOﬁ TeOPHUH bubmotera [JOK
https://m.edsoo.ru/ffOcf6f0
OTHOCUTEJIbHOCTH
40 ®ortonsl. opmyna [Inanka. Sneprus bubnuoreka [IOK
U UMITyJbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U UCCIIEIOBAHNE bubnunoreka [JOK

dotorddexra. OnbiTer A. I

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

CroneroBa

3akonbl poTodd(dekra. YpaBHEHHE

bubmmoreka [{OK

42 OwnHmrenHa mist dorodddexra.
ot ¢ b https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» goroaddexra
HaBnenune ceeta. Onbite [1. H.
43 JlebeneBa. XUMHUYECKOE NEUCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoicTsa u
44 MIPAKTUIECKOE TPUMEHEHHE:!
(dboToreMeHT, (OTOIaATIHK,
CoJIHeUHas OaTapesi, CBETOIUO/]
45 Pemenne 3agau mo reme «QJIE€MEHTBI bu6moreka [IOK
KBAHTOBOU OIITUKI https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa IOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas MoJieIb aToMa
bu6mmoreka [IOK
47 ITocrynarel Bopa
Y p https://m.edsoo.ru/ff0dOafa
W3znyuenne u noriolieHne (HOTOHOB
48 i I/I}ll'lqe exoJie aToMa ¢ oz[Hc()li"o OBHA Eubmorexa HOK
p p . yp https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha IpYyroil. Buasl criekTpos
BoaHoBbIe cBoMCTBa yacTHll. BOJIHBI
49 ne bpouns. KopnyckynspHo- bubnnoreka [JOK
BOJIHOBOM nyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3TTy4eHHE
OTkpbITHE PATUOAKTUBHOCTU. OTIBITHI
bu6mmoreka [JOK
50 Pesepdopna o onpeneneHuio cocraBa

PaaANOAKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

51

CporictBa anbda-, 6era-, ramma-
n3iydeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbha-pacma.
DNEeKTPOHHBIM U MO3UTPOHHBIW OeTa-
pacnaz. I'aMma-usinydeHue

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B sijIpe.
Snepubie peakuyu. AnepHbId
peakrtop. [IpoGnemsl, TepCEKTUBHI,
9KOJIOTUUECKHUE ACTICKTHI SITIEPHOU
SHEPTETUKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTulbl. OTKpbITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
perucTpaium 31eMeHTapHbIX YaCTHII.
Kpyrasliii cton «@yHaaMeHTaIbHbIE
B3auMoOaeucTBUI. EquHCTBO
(buznyecKou KapTUHBI MUpa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nH0ro Heba. Co3Be3aus,
SIPKHE 3BE3/IbI, TUTAHETHI, UX BUAUMOE
nBrokenne. CoaHeyHas CHCTEMA

56

Counuie. CoHeuHast akTUBHOCTb.
Hctounuk sueprun CoJiHIIa U 3BE3]T

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/bI ITIaBHOU
II0CJIEI0BATEILHOCTU. BHyTpeHHEee
cTpoenue 38€31. COBpeMEHHBIE
MIPEACTABIICHUS O IPOUCXOXKICHUU U



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

spostroru COJIHIA U 3BE3]T

58

Mneunsin [1yre — Hama ['anakTuka.
[Tonoxenue u apmxenue CosiHLa B
lNamakTtuke. ['anaktuku. YepHsie
JBIPBI B AJIpax rajJakTHK

59

Bcenennas. Pa3z0eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe nzmydeHue.
MeraranakTuka

60

Hepemennsie mpo6ieMbl acCTpOHOMUHT

61

KonTposbHast padora «aeMeHTbI
ACTPOHOMMUH U ACTPOPHUIMKH»

62

O6o06maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COITHAIbHON 1
3THYECKOH cdepax NesTeIbHOCTH
YyeloBeKa

63

O6o06matomuii ypok. Posbs u mecto
(U3HMKHN 1 aCTPOHOMHUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

64

O6o06maromuii ypox. Ponb
¢buznueckoit Teopuu B GopMHUPOBAHUH
MPEACTABICHUHN O PU3NUECKON
KapTUHE MHUpa

65

O6o6maromuit ypok. Mecto
¢u3nvecKoi KapTUHBI MHpa B 001IEM
psily COBPEMEHHBIX €CTECTBEHHO-
Hay4YHbIX IPEACTaBICHUNA O MPUPOJIE




PesepBHbIl ypok. MaruutHoe noie.

66 1
DNEeKTpOMAarHUTHAS WHIYKIIUS
PesepBubiit ypok. Ontuka. OCHOBBI
67 CHEIMAILHOM Teoprun 1
OTHOCHUTEIILHOCTH
Pesepnbriii ypok. KBantoBas ¢usuka.
bubmmoreka [{OK
68 DneMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784
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