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MNOACHUTEJBHASA 3AIINCKA

ITporpaMMa 10 @u3uke Ha YpOBHE CpeJHEro oO0Iero ooOpa3oBaHus
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHMH U TpPEOOBAHMH K pe3ysIbTaTaM OCBOECHMS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeacraBieHHbix B ®I'OC COO, a
Takke ¢ ydéroMm (enepaibHON pabodeit mporpamMmbl BocnuTanus u Konenun
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoit ~ ®@enepany,  peaqu3yOIMMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
IPOrPaMMBI.

[Tporpamma no ¢usuke onpeaenser 00s13aTebHOE MTPEIMETHOE COJEPKaHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENILHOCTh U3YUEHHUSI TEM U Pa3JieioB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOrMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluXcsl.
[IporpamMma mno ¢u3uke Aa€T MpeACTaBICHUE O MLENAX, COACpP)KAHUM, OOIIeH
cTparteruu OOy4YeHHUs, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpEACTBAMU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS IIO3BOJISIET pEaln30BaTh
3aJ1a4 Npo¢eCCUOHAIBHOW OPUEHTAlLlMU, HAIPABJIECHO HAa CO3/laHUE YCIOBUM I
NPOSIBIICHUS] CBOMX HHTEIUICKTYyalbHBIX U TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI il MPOJOJDKEHHs O0pa3oBaHUSA B
opraHm3anusx MNpodhecCHOHATBHOTO 00pa3oBaHUs MO Pa3IUYHbIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIELMAIIBHOCTSIM.

B nporpamme mno ¢Qusuke ONpenensroTcs IUIAHUPYEMBIE pEe3yJbTaThl
OCBOEHUS Kypca (PM3MKH Ha YPOBHE CPEAHETO OOIIET0 00pa30BaHUs: JINYHOCTHBIE,
MeTanpeaMEeTHbIE, MpeaMeTHble (Ha  yrmyOonéHHoMm  ypoBHe). Hayuno-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBaHUM K JIMYHOCTHBIM,
METANpPEeIMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOydYarolUXCsl, OCBOMBLIMX
nporpaMMy 1o (u3MKe Ha YpPOBHE CpenHero obmero oOpa3oBaHHs Ha
yr1yONEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[TporpamMma no pu3mKe BKIIOYAET:

IUIAHUPYEMBIE PpEe3yJibTaTbl OCBOEHUS Kypca (U3MKUM Ha YriyOiaéHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIbTATHI 110 roj1aM 00yUEHHUS;

coJiepkanue yueoHoro npeamera « Pu3nka» Mo rojgam o0ydeHusl.

[IporpaMmma mo ¢Qu3uKe HMeeT MNPUMEPHBIM XapakTep M MOXKET OBITh
UCIIOJIb30BaHa YUUTEIAMHU (PU3HUKH JIJIs1 COCTABJIEHMSI CBOMX pab04YMX IIPOrpaMM.

ITporpaMMa no u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUMUTENEH U
IOPEIOCTABIAECT BO3MOXKHOCTH I peaIM3alUd pa3IUYHbIX METOJUYECKHX
NOJIXOJJOB K TMpernoAaBaHUI0 (U3UKH Ha YrIyOJNEHHOM YpOBHE IMpPH YCJIOBHU
COXpaHEHHUs 003aTeNbHOM YaCTH COACPKAHUSI Kypca.



dusuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX TMPHUPOABI, BBICTYMAs B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu#’ 00 okpyxkatoieM mupe. LLkonpHbIi Kype HU3HKH — cCTEMOOOpa3yOInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB U SIBICHUH, M3y4yaeMbIX XuUMUEH, Ouojoruei,
dbusnueckoit reorpadueir u actpoHommen. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHHUM Ompenenuyio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIyYEHHsI HOBBIX MATE€pPHAJIOB C 3aJlaHHBIMM CBoOWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromierocs, B (popMupoBaHHEe YMEHUN MPUMEHSATh HAyYHBIN
METO/]I IO3HAHUSI ITPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIETOBAHUA.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeIHEr0 OOIIEro 00pa30BaHus MOJI0KEH
psa uaeH, KOTOpble MOXKHO PacCMAaTPUBATh KaK MIPUHIIMIIBI €70 MOCTPOECHMUS.

Hoea uyenocmnocmu. B COOTBETCTBHUH C HEM KypC SBIIETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuszayuu. B cooTBeTcTBUM C HEWl Marepual Kypca (HU3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUU, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuszanysi NpennoyiaraeT HCIOJb30BaHUE
TYMaHUTapHOTO MOTeHIMana (U3MYECKON HAyKH, OCMBICIEHHUE CBS3M pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM oOOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHYECKHUMH MTPOOIEMAMHU.

Hoen npuxnaonon nanpaenennocmu. Kypc ¢usuku yriayOn€HHOro ypoBHs
IPEIOoJIaracT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHUYECKMX M TEXHOJOTHYECKHX
NPUJIOKEHUH W3YYEHHBIX TEOpUM M 3akoHOB. Ilpu 3TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUM U COBPEMEHHbIE TEXHUYECKHE YCTPONCTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJEpP)KaHUsS, IMOCBAIMIEHHBIX SKOJOTMYECKUM IpOoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJOIHH, a TakkKe 00CYXIEeHHUs
npo6JieM palMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30M1aCHOCTH.

OcBoeHnue cofiep>kanusi MPOTPaMMBbI 10 (GU3HKE JTOKHO OBITH OCTPOCHO Ha
IPUHLINAIIAX CUCTEMHO-EATENBHOCTHOrO noaxona. s Gusnku peanuzanus 3THX
IPUHLIKIIOB 0a3MpyeTcsl Ha MCIIOIb30BAaHUM CAMOCTOSITEILHOTO AKCIIEPUMEHTA Kak
IIOCTOSIHHO JIeHCTBYMOIIEro ¢akropa ydeOHoro mnpouecca. g yriayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOTO YYEHHUYECKOTO 3KCIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHYECKHE OIBITHl MPU H3YYEHHH HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOThl MpakTHUKyMa. [Ipr 3TOM BO3MOKHBI
IBa crocoba peanu3zanud (PU3MYECKOro TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoaUTCs au60 B KoHIe 10 u 11 kmaccos, 1ubo0 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — 370
UHTErpanuss padoT TPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX padoT, KOTOPHIC
OpOBOJASATCS B Ipoliecce u3ydyeHus paszzaena (temsl). [Ipu 3Tom mon paboramu
PaKTUKyMa MOHUMAETCsl CaMOCTOSITEIbHOE MCCIEI0BAHUE, KOTOPOE MPOBOJIUTCSA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIaroBoi HHCTPYKIIUH.

B nporpamme mno (@usMke cuUCTeMa YYEHHUYECKOrOo HKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKkTUKyMa MpeJCTaBiIeHa €IWHBIM NepeuHeM. Bridop
TEMATUKU U1 3TUX BUJAOB YYCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEH MOYypOYHOIO
IJIAaHUPOBaHUSI U OCHalleHus kabuHera ¢usuku. [Ipu »TomM oOecrneunBaeTcs
OBJIaJiIcHUEe OOYyYaIOUIUMHUCS YMEHUSMU TMPOBOJUTH TPSIMbIE U KOCBEHHBIC
U3MEPEHUs], UCCIIEeIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEJIMYUH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACUETHBIX M KadeCTBEHHBIX
3amad. Ilpu sTomM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33aJlayd C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3NUECKOW MOJEIbIO, MO3BOJSIONINE TPUMEHATD
U3yYEHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasfena Kypca, Tak U
UHTErpUpysl MPUMEHEHHE 3HAaHUI U3 pa3HbIX pa3zesioB. [ KaueCTBEHHBIX 3a/1a4
IPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEACKA3aHUe MPOTEKAHUS
bu3nYecKuX SBJICHUM U MPOIECCOB B OKPYXKAIOIICH KU3HU, TpeOyrolre BbIOOpa
buznyecKoil MoAeNnu A CUTyalluu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusmu PI'OC COO k MarepuaibHO-
TEXHUUYECKOMY OOECIICUCHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTO
YPOBHSI Ha YPOBHE CPEJIHEr0 OOLIEro 00pa30oBaHUs JOJKEH U3y4aThbCs B YCIOBHIX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
nabopatopHoe O00OpYyAOBaHUE [Ji1 BBINOJHEHUS YKAa3aHHBIX B IpOrpaMMe IO
¢u3MKe yYEeHHYECKHX OIBITOB, JaOOPAaTOPHBIX padOT M paboT MpaKTUKyMa, a
TaK)Ke JIEMOHCTPAIlMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOe o0OopyaoBaHue (GopMupyercs B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMMe Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIUil s
UCCJIEIOBAHMUSI  M3YyYae€MbIX  SIBJIGHUA MW  MPOIECCOB, AMIIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 000pynOBaHHME JJISI YUYEHMYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHJIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsi B pacuére



OJTHOTO KOMIUIEKTa Ha JBYyX oOOydJaromuxcs. TeMaThudecKhe KOMIUICKTHI
71a060paTOPHOTO OOOPYMOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
MU3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPUH.

OCHOBHBIMU TIETISIMU U3Y4eHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHupOBaHWEe WHTEpPECa M CTPEMJICHUS OOyYaromuxcsi K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTyaJIbHBIX H  TBOPYECKHX
CIOCOOHOCTEM;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHHWSA W (popMHpOBaHHE
MCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOITNM SIBJICHUSIM;

dbopMHEpOBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYCeHUS OCHOB
CTpOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKU;

dbopMupoBaHre YMEHUI OOBSICHSTH SBJICHUS C UCIIOJIb30BaHUEM (PH3UIECKIX
3HAHWUU U HAYIHBIX JIOKA3aTEIbCTB;

dbopMUpOBaHHWE TPEIACTABICHUNA O POAM (DHU3UKKA IS Pa3BUTHSA JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymiei
po(heCCHOHANTFHOW  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHelIeMy 0Oy4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTimkeHne dTUX TieNiel 00eCTIeUrBACTCSl PEIICHUEM CIEAYIOINX 3a/1a4d B
mporiecce n3ydeHus Kypca GU3NK1 Ha ypPOBHE CPETHETO O0Iero oOpa30BaHuUS:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHSAX,  BKJIIOYAasS  MEXaHUKYy,  MOJEKYISApHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHHE YMEHUH MPUMEHATH TEOPETUICCKUE 3HAHUS JIJIs1 OOBSICHCHUS
(GU3HYECKUX SBJICHUW B MPUPOAC W JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
IMOBCEIHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIICHHUS PA3UYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nYecKol MOJENBI0, 3a/ad, MOJAPA3yMEBAIOIIUX CAMOCTOSTEIHLHOE CO3/IaHUe
bu3MYecKo MOJeNH, aJeKBATHOM YCIOBUSM 3ajJaud, B TOM 4HCIE 3aaad
WHKXCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSTECIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GU3MYECKUX  SKCICPUMEHTOB, aHajdW3a MW HWHTEpIpeTanud WHGOPMAINH,
OTpe/ieNIeHUs JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTarta;

CO3/aHHME YCJOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPUYECKOH JIeATETHHOCTH;



pa3BuTHE MHTEpeca K chepaM nmpodhecCuoHATHLHON ASSTENHHOCTH, CBI3AHHOU
¢ pU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrmyOnéHHBIN ypOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Dduszumka» Ha ypOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOyYalOIMMUCS, [UIAHUPYIOIIMMHU POJIOJKEHUE
00pa30BaHMsl 10 CIENHATBLHOCTAM (PU3UKO-TEXHHUUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOna€HHBINA ypOBEHb) HA YPOBHE CPEIHEr0 OOIIETo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HENEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYMTENb JI€JaeT BHIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAWBHUIYATIbHBIX
0COOCHHOCTEH 00yJarOmUXCs.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTO O3HAHUSA NPUPOABI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo 1 Mo3HaHUs U
METO/Ibl UCCIIEI0BAHUS (PUBUUYECKUX SIBJICHUU.

DKCHEpUMEHT M TEOopUsl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CrocoObl  u3MepeHus: (U3MUECKUX BEIMYMH (AaHAJIOTOBblE M LHU(POBBIC
U3MEpUTEINbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3Mepenuit  ¢usmyeckux BenuuuH  (abcodtoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKA,
aOCOMIOTHO TBEPIOE TENIO, HACANbHAS KUAKOCTh, WACAIBHBIA Ta3, TOUYCHYHBIN
3apsina). ['unore3a. dusnyueckuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH. Pu3ndecKas
TEOPUS.

Ponbp u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN 1€ATEIIHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepeHne cuiibl TOKa W HANPSKEHUS B LENU TMOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U MU(POBBIX U3MEPUTEITBHBIX TPUOOPOB.

3HakoMcTBO ¢ nudpoBoii taboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(U3UYECKUX BEIIMYUH TIPH MIOMOIIH KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pannyc-BekTop MarTepuasbHOM TOYKH, €ro MPOEKIMH HA OCU CHCTEMBI
KoopauHart. Tpaekropusi.

[lepemerienne, CKOpPOCTh (CpeoHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMBl KOOPAMHAT.
Clio)keHue NepeMEeNICHU U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE. 3aBUCHUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MaTEpUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOomHoe manmeHue. YcKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOTO0 TMOJ YrioM K TOpPU30HTY. 3aBUCHMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEepUATIbHON TOUKH OT BPEMEHU U UX IPpaQUKU.



KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MAaTepUAIbHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKOpocTh. [lepwon m yacTtoTa oOpaiieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U MOJIHOE
YCKOPEHHE MaTEPUAIbHON TOUKH.

TexHuyeckue YCTpOMCTBA U TEXHOJIOTMYECKHE TMPOLECCHI: CIUIOMETP,
JBWKEHUE CHapsOB, LEMHbIE, IIECTEpEHYAThIE W PEMEHHBIE IEpeaayH,
CKOPOCTHBIE JTHU(THI.

Jlemoncmpayuu.

Mopens cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

Crioco0Obl uccineoBaHus IBUKEHUI.

WnrocTpanus NpeaenbHOro nepexoia i \3BMEpEHNe MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre NBUKEHUMN C UCIIOJI30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HaOntonenue nBukeHus Tena, OpOLIEHHOTO MOJ YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.

HamnpagsneHnue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOl CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OOHOTO U TOTO XKE
TeJIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne ycKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM
JIBH>)KCHUU.

U3mepenne  yckopeHUss ~ CBOOOJHOTO  mafeHUss  (PEKOMEHJI0BAHO
UCIIOJIb30BaHuE IIUPPOBOI TabOpaToOpuH).

N3yuenne fABUXKEHHUSI Tella, OpOIIEHHOro Tropu3oHTalbHO. [IpoBepka
TUIOTE3bl O MPSMOMl MPONOPUUMOHAIBHOM 3aBHCHMOCTH MEXAY JaJbHOCTBIO
I10JIETa U HAYaJIbHOU CKOPOCTBIO TEJa.

N3ydeHne IBHXKEHUS Tella MO OKPYKHOCTH C ITOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TiepuoAa oOpalleHusi KOHMYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MueprmaneHble cuctemsl oTcyéra. IlpumHnmn
oTHocuTenpHOCTH ['anmunes. HenmHepuuanbHble cucTEMbl OTCUETA (OIpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIuUI Cyneprno3unyuu CHil.

Bropoi 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOW MACCHI.

Cuna tspxkecTu. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO NaJE€HUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckod IMMpOTHL. JIBUXKEHHE
HEOECHBIX TeN U X CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEHHUs CKOJIBKEHUS U CUJIa TPEHMS
nokos. Koapduument tpenus. Cuna cOnpoTHBICHHUS IPH JBWKEHUU Tela B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKECHUS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOALIMITHUKH,
JBUYKEHUE NCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauyuu.

HaOnronenue NBHKEHHUS TEN B MHEPLUUAIBHBIX M HEMHEPLUUAIbHBIX CHCTEMAX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LWIMHAPOB WM WIapOB Pa3HOM MacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIbHON CUCTEMBI OTCYETA.

CpaBHEHHE  pPABHOJIEWCTBYIOLIEH  NPHUIOXKEHHBIX K TEIy CHI C
IIPOU3BECHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cWiI, BOBHUKAIOIIUX B PE3YyJIbTaTE B3aUMOIECUCTBUS TEIL.

N3mMepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U AJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IOKOsI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3mepenne paBHOACUCTBYIOUIEH CHII MPH JBM)KEHUU OpyCcKa MO HAKIOHHON
IIJIOCKOCTH.

ITpoBepka TUIIOTE3Bl O HE3aBHMCHUMOCTH BpPEMEHHU JBHXKEHHUS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HHUTHIO, MEPEKUHYTON uepes
JETKUM OJIOK.

N3mepenne koddduiieHTa TpeHus MO BEJIMYMHE YIIIOBOTO KoddduireHTa
3aBUCUMOCTH Frp(N).

HccnenoBanne NBMKEHHS OpycKa MO HAKJIOHHOW IJIOCKOCTH C IMEPEMEHHBIM
K03 ULIMEHTOM TpEeHUS.

W3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpamaTeabHOE JBHXKEHUE
TBEPAOTO Tena. MOMEHT CHJIbI OTHOCHUTEIIBHO OCH BpaumieHus. [lnedo cuibl
CnoxeHune Cil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PEHIETYAThIE KOHCTPYKIIUU.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanre yclIOBHM paBHOBECHS TBEPAOTO TeNd, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHue KPOHIITEMHOB M PaCUET CUII YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIAb ONOPBI.

Tema 4. 3akonvt coxpanenus ¢ Mexanuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopemMa 0 IBUKEHNHU LIEHTPA Macc.

NMnynbe CUITbl U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTrepUalbHOW TOUYKH. IIpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cumel Ha MasioM W Ha KOHEYHOM TiepemernieHun. [ paduuaeckoe
npeacTaBieHue paboThl CHIIBI.

MoOITHOCTb CHUIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU MATEPUAIBHON TOYKH.



[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs 3HEprus.
[ToreHuuanbHass SHEPrust yrnpyro AeQopMUpOBaHHOU MpyxuHbL. lloTeHnmanbHas
DHEPrus Tela B OJHOPOJHOM TIpaBUTALMOHHOM moje. [loTeHuumanbHas 3HEprus
TeJa B TPABUTALIMOHHOM I10JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHUANbHBIX CHJI C W3MEHEHHEM MEXaHWYEeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM s uACadbHOM >KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

TexHHUYeCKUEe yCTPOMCTBA M TEXHOJIOTMYECKUE MPOLECCHL: JIBUKEHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHWE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHue 3Hepruu Tena Mpu COBEPILICHUN PabOTHI.

B3auMHble TNpeBpalllcHUs KUHETUYECKOW M MOTCHIUAIBHOW SHEPrUd MpPHU
JEHUCTBUU Ha TEJO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTHH NPU CBOOOTHOM TIaICHHH.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npaKmMuKym.

N3mepeHne nMmyJiibea Telia o TOpMO3HOMY MYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIISI M MOIIHOCTH
CHUJIBI TSITH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJIEHCTBUH.

N3mepeHre KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY MTYTH.

CpaBHEeHHE W3MEHEHUS MMOTCHLIUAIbHOW SHEPTUH MPYKUHBI C pabOTOM CHUJIBI
TPEHUSL.

Onpenenenue padOThl CHIIBI TPEHHUS MPHU JABWKEHUHM Tella 10 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka 1 TEepMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUlU.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIsIpHO-KMHeTnyeckon Tteopun (MKT), ux
onbITHOe oOocHoBaHue. Jluddy3us. BbpoyHOBCKoe JBIKEHHE. XapakTep
JBW)KCHUSI M B3aMMOJICHCTBUS YACTHUI] BellecTBa. Monenn CTpOEHHs Tra3oB,
KUIAKOCTEH M TBEPABIX TE M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneid. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObsl e€ u3mepenus. lllkama
temrepatyp Llenscusi.

Mopens uaeanbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina tremneparyp Kenbuna). 3akon JlanbroHa. M3omnponecchl B
UJealbHOM Ta3e C [OCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIpe/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MeXIy [JaBJIE€HUEM U  CPEIHEH KUHETHYECKOW  SHEeprueu
NOCTYIATEJIbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJ HMJIEATBHOIO ra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KMHETHYECKOW 3HEPTHUEN MOCTYNaTeIbHOIO TEIJIOBOrO IBMXKEHHS €€ YaCTHULI.

TexHudeckue yCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHL: TEPMOMETD,
OapoMeTp, MoTy4eHHe HaHOMATEPHAJIOB.

Jlemoncmpayuu.

Mopenu 1BUXKEHNS YaCTHL] BEUIECTBA.

Monens OpOyHOBCKOTO JBUKEHMUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddyszust sxuaKocTe.

Mogaens onbita IlTepHa.

[IpuTsyKeHNE MOJIEKYIL.

Mopenn KpUCTaJuIMYeCKUX PEMIETOK.

Ha0nronenue u uccienoBanre n30MpoLeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXTy TOpsUYeii U XOJIOTHOM BOJIOM.

W3yyeHne H30TEpMUYECKOro Mpouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3yueHne n30X0pHOro nporuecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T/]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEHHHE mapaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CHUCTEMBbI KaK CPEIHHUE 3HAYEHHUSI BEJIUYWH, OMMCHIBAIOIINX
€€ COCTOSIHNE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamukd. CamMONpou3BOJbHAS — peslaKcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuealbHOrO raza B TEPMOJUHAMUKE — CHUCTEMa YpaBHEHHI:
ypaBHeHUEe MeHeneeBa—KnanelipoHa U BbIpaXEHUE 711 BHYTPEHHEU >HEPTUMU.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHUEHTPALHs YaCTHUILl, BEICOKHE
TeMnepaTrypbl. BeipaxkxeHue il BHYTPEHHEW 3HEPruud OJHOATOMHOTO HJICaIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOoJuHaMuKe. Boruncienue paboTel 1o rpaguky
npoiiecca Ha pV-nuarpamme.

Tennomepenaya  kak  crmoco0 — W3MEHEHHUS ~ BHYTPEHHEW  DHEPTUU
TEPMOJUHAMHUYECKOW  CcHUCTeMbl 0e3 coBepmieHus pabotel.  KonBekmws,
TEIUIONPOBOJAHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnorel. TennoéMkocTh Tena. YaenbHas W MOJIIpHAs
TEINIOEMKOCTH BelleCTBA. YpaBHeHue Marepa. YienbHas TEIUIOTAa CrOpaHUus
TorumBa. Pacuér kommuecTBa TEMIOTHI mnpu Temwonepenade. I[lonstue 00
annabaTHOM Tporecce.

[lepBblii 3aKkOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KoimuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  HHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoil 3akOH TepMOAMHAMHMKH JJisi PAaBHOBECHBIX IPOLIECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIHUT
eIMHCTBEHHAs aauadara. AGCONOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMUKM i1 HEPAaBHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO NEpeiaTh TEIUIOTY OT 0oJiee X0IOAHOro Teja K 0ojiee HarpeToMmy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh MpUpOTHBIX MTPOTIECCOB.

[Tpuniunel aecTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KITJI. Iukn Kapho.

DKOJIOTUYECKHE ACHEKThl MCIIOIb30BaHUsl TEIUJIOBBIX ABUTateneid. TermmoBoe
3arpsi3HEHHE OKPYKAIOLIEH CpeJIbl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIIbHUK,
KOHJUIIMOHEP, AU3EIbHBIA W KapOIOpaTOpHBIA JBUTraTeNH, HapoBas TypOWHA,
MOJIyYEHHE CBEPXHU3KUX TEMIIEPATYp, YTWUIM3aLUs «TEIUIOBBIX» OTXOMIOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIM3AlUsS OMOOPTaHUYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TETUIOBOW» M 3JIEKTPOIHEPTHUH.

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUH.

Bo3nymHoe oraumso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH SHEPTHUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

H3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBA3U DHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUTKOCTEM.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. Dazosvie nepexoowl.

[TapooOpa3oBanne u KoHAeHcanus. Vcmapenwe u KumeHue. Y aeiabHas
TEIJI0Ta MapooOPa30BaHUSI.

HacpllieHHble W HEHacChIlEHHblE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, NX HE3aBUCUMOCTH
0T 00BEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BraxxnocTh Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU30TPOIUS CBOICTB
KpuctaiuioB. [lmaBieHne W Kpuctaim3auus. YJIEJbHAs TEIIOTa IUIABICHUS.
Cybnumarwsi.

Hedbopmaru tBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aegopmarui.

TemnmoBoe pacmUpeHue KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHUM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[Tpeobpa3zoBanue sHeprun B (Pa3oBbIX Mepexoaax.

VYpaBHeHuUe TerIoBoro OanaHca.

[ToBepxHocTtHOe HaTsKeHHE. K03 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie siBienus. [laBineHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opwmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  HKUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JIABJICHUMU.

M3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnBITEl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHUsI.

Moenu HeHbIOTOHOBCKOM JKUIKOCTH.

CriocoOb1 M3MepeHuns BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buael nepopmarimii.

Ha6mronenue manpix gedopmMariuid.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

N3yueHue 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIBJA.

N3yueHne CBOMCTB HACBIIICHHBIX MTAPOB.

N3mepenne abCOMIOTHOW BIIAXHOCTUM BO3JyXa M OILIEHKa MacChl MapoB B
NOMEIICHHH.

N3mepenne ko3P duiimeHTa noBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne moayns FOHra.

HccnenoBanme 3aBUCMMOCTH nedopmaiiud  pe3suHOBOTO  oOpasma  oT
MPUJIOKEHHON K HEMY CHUJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OnekTpu3alus Tea W e€ MpOsBICHUSA. OJEKTpUuecKud 3apsa. [IBa Bupaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOAHUKM, NOHMAJIEKTPUKH ¢  MOJYIPOBOJIHUKH.
OneMeHTapHbld JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHHs BJIEKTPUUYECKOTO
3apsza.

B3anmoneiictBue 3apsaoB. Toueunsie 3apsaabl. 3akoH Kynona.

DiekTpudecKoe nojie. Ero AeicTBUE Ha JIEKTPUUYECKUE 3aPsiJIbl.

Hanpspk€anocts  snektpuueckoro  mons.  [IpoOueiit  3apsin.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OJHOPOIHOE IEKTPHUECKOE TOJIE.

[IoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMMOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloTeHnuanbHass >HEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTennman snexkTpocratuyeckoro nosist. CsA3b HANPSYKEHHOCTHU MOJIS U Pa3HOCTH
NOTEHIMAIOB JUISl AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaK H
HEOHOPOJIHOTO).

[IpyHIMT CyNIEpNO3ULUN SJAEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apsbkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOro Mo o00bEMy mapa. [losme paBHOMEpHO 3apsKEHHOU
OeckOoHEYHOU TIocCKOCTH. KapTWHbl JUHUM HAnmpspKEHHOCTH ATHX MOJeH U
HKBUITOTEHIIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JusnexTpuku B OJIEKTPOCTATUYECKOM  MOJIE. Jwusnextpruueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonneHcaTop. DneKTpoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTH IJIOCKOTO
KOH/JIEHCATOpA.

[TapannenbHOE coenHEHNE KOHIEHCAaTOpOoB. [locnenoBarenbHOe cCOeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHUE 3apsyKEHHON YaCTHULIBI B OJTHOPOIHOM JIEKTPUUECKOM II0JIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, TeHepaTtop Ban ae ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3aPSKEHHBIX MIACTUH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B IIEKTPUUYECKOM MOJIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpOUCTBO U IEVUCTBUE KOHIEHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHUILIAEMOCTH.

OHeprus 3JIEKTPUYECKOTO OIS 3apsHKEHHOIO0 KOHJIEHCAaTopa.

3apsKka 1 paspsjika KOHIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

OueHka cuil B3auMOIEHCTBUS 3apSKEHHBIX TET.

HabGnronenue npeBpallieHus SHEPTUH 3apsSKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3JIyYEHUs CBETOANO/IA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) pu
MOCJIEA0BATEIBLHOM COEAUHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuili mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenue U u DJIC é.

3akoH Oma 11 ydacTka Lenu.

DneKkTpudyecKkoe COIIPOTUBJIEHUE. 3aBUCUMOCTh CONPOTUBJIEHUS
OJHOPOJHOTO MPOBOJHHUKA OT €ro JJIMHBI M IUIOIAAU TOMEPEYHOIO0 CEYEHUS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, MapajUIebHOE, CMEIIAHHOE COEOUHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHbIX dnekTpudeckux 1eneil. [Ipasmma Kupxroda.



Pa6ora snexkrpuyeckoro Toka. 3akoH J[xoymnsa—Jlenma.

MOMHOCTE 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BbIIEIsSE€Mas Ha
pe3ucTope.

OJIC um BHYTpEeHHEE COINPOTHUBIIEHHWE HCTOYHMKA TOKa. 3akoH Owma mid
MOJHOM (3aMKHYTOM) JJICKTPUYECKOM 11enmr. MOIIHOCTh HMCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTUN.

Jlemoncmpayuu.

M3mepeHne CUibl TOKA U HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPsDKEHUs UL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTb COIPOTUBIICHUS LUIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPH TOCTOSHHOM
HaIpsHKEHUU.

[Ipssmoe nzmepenune D/IC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bI coennHeHust ICTOYHUKOB Toka, DJIC barapeii.

HccnenoBanue pa3sHOCTH MOTEHLUMAIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIBI TOKA B IIEMU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre CMEMAHHOTO COETMHEHUST PEZUCTOPOB.

W3mepenne yAaenbHOro CONpOTUBIIEHNS TIPOBOIHUKOB.

HccnenoBanve 3aBUCHUMOCTH CHJIBI TOKA OT HAIpPSOKEHUS JUISL  JIAMIIbI
HaKaJIUBaHMUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPA).

N3mepenne D/IC 1 BHyTPEHHETO COITPOTHUBIICHUS HICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC rajibBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMU.

HccnenoBanre 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DJIEKTpUYECKAasi MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAJLIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAIIOB OT
TemiiepaTypbl. CBEpXIpOBOAUMOCTb.



OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHHKNY. CobOcTBeHHass W TOpUMECHas  MPOBOJUMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPHUOOPHI.

ONEeKTPUYECKUA TOK B JJIEKTPOJUTAX. ODJIEKTPOJMTHYECKAs IHUCCOLUALMS.
Onextponns. 3akoHbl Papanes s JIEKTPOIIN3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTENbHBIM
paspsan. Paznmuynele TMIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lma3ma.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE MPHUMEHEHME: Ia30pa3psiIHbIC
Jammbl, AJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOpHI: AMOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajdbBaHUKA, paUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIUSI.

Hemoncmpauyuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIUTOB.

3akoHsl 31ekTposimza dapanes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOAUMOCTH METAUIOB U MOJIYIPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TNOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Habmonenue snexrposnnsa.

W3mepeHnne 3apsiaa OTHOBAJIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTHBIICHHST — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphI.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKHU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEUYMH C UCIOJIB30BAaHUEM aHAIOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3UUECKUX BEJIMYMH.
OneHka rpaHul] NOrPEeIIHOCTEN.

[IpoBeneHNE KOCBEHHBIX HW3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
¢u3nyecKux BEIMYMH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTe3 (BHIOOp U3 pabdor,
ONMCAaHHBIX B  TEMAaTHYECKMX  pas3lenax «YYEHMYECKMM  JKCIIEpUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYMY).

MexnpeaMeTHbIe CBA3H.

Nzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCSA ¢ YYETOM CONEPKATEINBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMHu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEM 0008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (hakT, THNOTEe3a, (U3NYECcKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHbIE TPUOOPHI, IUPPOBas 1abopaTopusl.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHMH. JluneiHas QyHKUuS,
napaboJia, runepOosa, ux rpadukd U cBoicTBa. TpuroHomerpudeckue (GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTopsl 1 uX MpOeKIHH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe JABWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKPYXKAIoLEH Cpelibl,
yTHiIn3anuss OHMOOPraHMYECKOro TOIUIMBA I  BBIPAOOTKH  «TEIJIOBOW» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalIWJUISIPHbBIE SIBJIEHUS B PUPOJIE,
AIIEKTPUUECKHUE SBJICHUS B )KUBOW TIPUPOJIC.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIYyYEeHHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBA TBEPABIX TeJI, KUIAKOCTEH U Ta30B, KUJIKHE KPUCTAILIbI, SJEKTPUUECKUE
CBOMCTBA METAJUIOB, IEKTPOIUTUYECKAS TUCCOLMALUS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghus: BnaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHMJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMK), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (THPOCKOI, BOJAOMET W JPYTHUE), JBUTATEIh BHYTPEHHETO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAMJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3allMTa, 3a3€MJICHUE DJIEKTPONpPHUOOpPOB,
ra3zopaspsiIHble JaMIIbl, TOTYITPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KJTACC

Paznen 4. JnekrpoanHamMuka.

Tema 4. Maznummnoe noae.

B3anmoneiicTBUE TNOCTOSIHHBIX MarHUTOB Y NPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM uWHAyKIMH. [IpuHimn cynepnosunnu
MArHUTHBIX NIOJIEH. JIMHUY MarHUTHOM MHITYKIWH.

MarsuTHO€e 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJI€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJb. J[BH>KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOTHMYCCKHC IIPOLCCChI: IMPUMCHCHUC

MTOCTOSTHHBIX MAarHHUTOB, AJIEKTPOMArHUTOB, TeCTep-MYJIbTUMETP,
AJIEKTPOJBUTATENH SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna 7uHHMA  WMHAYKOMM ~ MAarHATHOTO — TOJS  IOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KaptrHa nuHUN MarHMTHOW MHYKIIMYU TOJISI JNIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaOmronenue ABWKEHUS My4YKa JIEKTPOHOB B MArHUTHOM MOJIE.

[TpuHIMDO JNENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.

HccnenoBanre MarHuTHOTO IMOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue NeMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmriepa.

N3yueHne 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW UHAYKIIMM HA OCHOBE MU3MEPEHUs CHIIbI AMIepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBieHue AnEeKTpOMarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MAarHUTHOU
uHayKunu. OJIC wHAOyKnuu. 3aKOoH JieKTpoMarHuTHOW wuHaykuuun Oapanes.
Buxpesoe anexrpudeckoe nozie. Toku Dyxo.

OJC uHAYKUMHM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€NM MOCTOSIHHOTO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOUECCH: MHAYKLIHUOHHAS
MeYb, COJICHOU/, 3alllUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM TOJIE
3eMuIH.

Jlemoncmpayuu.

HabGnrogenue siBjaeHUS 3JIeKTPOMAarHUTHOW MHTYKIIUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIUM OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHON) TpyOe.

SIBiIeHME CAaMOMHTYKIIH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU WU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON UHIYKIIUH.

Onpenenenne MHAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHNS] CAMOUHAYKIINAH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBoOOIHBIE KOJICOAHUS.

["apMonunyeckue konebaHusi. Kunematuueckoe M JTMHAMHYECKOE OINMHUCAHUE.
DHepreTuyeckoe ONMucaHue (3aKOH COXPAaHEHUsS MEXaHWYeCKOW sHeprum). BoiBon
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJICOAHUN U3 MX YHEPTeTUYECKOTO U
KMHEMAaTU4€CKOTO OMUCAHMUS.

AmMmntyna u ¢asza kosebanui. CBs3b aMIUIMTYIbl KOJeOaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepwon m uacrora koneOanuii. [lepmonm Maibix CBOOOTHBIX KoJieOaHUH
MaTEeMaTU4YeCKOoro MasTHHKA. llepros cBOOOAHBIX KoeOaHM MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aTyxaromux Kojaebanusx. BeiHy)eHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMcTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3blKalbHble MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUSI.

Habmonenne He3aBUCUMOCTH MEpUO/a MaNbIX KojeOaHu# rpy3a Ha HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyXarwmux KojaeO0aHU U 3aBUCUMOCTH NIEPUOJIAa CBOOOTHBIX
KOJIEOAHHM OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWW Tpy3a HA MACCUBHOM TMpYXKHHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUIN 00 UACATHPHON MOJCIN MTPY>KUHHOTO MAasTHHUKA.

3aK0OH COXpaHEHUs PHEPTUU MPU KOJIeOaHUSIX rpy3a Ha MPY>KUHE.

HccnenoBanre BRIHY X ACHHBIX KOJIEOaHUIA.

HabGnronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBH)KEHUS TeNa B X0/I€ KOJIeOaHW Ha YyIIPYTrOM IMOABECE.

M3y4yeHune nBUKEHUS HUTAHOTO MasTHUKA.

[TpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHUI.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
uaeanpHOM KoisiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMILIUTY/bI
3apsijia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIBI TOKA B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aIbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxarommue JIEKTPOMAarHUTHBIC KoJie0aHusl. BbIHYyXI€HHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHbpli TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEICTByIOIEE 3HAUYCHHWE CHJIBI TOKAa W HANpsHKEHUS MpH pa3indHoil (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOUJAJIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpspoKeHUN.

WUneanvupiii  Tpanchopmartop. IlpousBonactBo, mepegadya u moTpeOieHHe
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKME PUCKHA MpU IPOU3BOACTBE JJEKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTHH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA W TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUM
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, TUHUU JJIEKTpOIIepeaay.

Jlemoncmpayuu.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHI OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIKX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopeinb 31eKTPOMarHuTHOrO reHepaTopa.

BoinyxaeHHbIe CHHYCOMIaTbHbIE KOTeOaHusI.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LIENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu MoOCIENOBATEIIBHOM COCAVMHEHUM PE3UCTOPA, KATYLIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

VY CTpoiicTBO 1 IPUHIUT ACUCTBUS TpaHCHOpMaTOpa.



Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMuUKym.

Nzyuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COEIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Ha0nronenue 31eKTpoMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTtpaHeHus. llomepeunbie wu
pONOJbHBIE BOJHBL. [lepuon, cKOpocTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, NpeJoMieHHe, MHTepdepeHlus u
U paKims.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOUIEN CPEBI.

DONEeKTPOMArHUTHBIE BOJHBL. Y CJIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  3JIEGKTPOMarHUTHBIX  BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
nosisipu3aius, naTephepeHns u Auppakius.

[IIxana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBA3U U TeneBuaeHUA. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeJIbl.

TexHuyecknue yCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauyuu.

OO0pazoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Koneobuomeecs Teo Kak MCTOYHHK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Hab6monenue natepdepeHnm U AUPPaKIu MEXaHUUYECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHNE.

HaOnronenue cBsi3M T'POMKOCTM 3ByKa M BBICOTBI TOHAa C aMIUIUTYJIOM U
4acTOTON KoJeOaHuH.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJIeHUE, Mospu3anus, qudpakius, uHTepdepeHus.

Oo6napyxeHue nHGHPaKPaCHOTO U YIbTPA(PUOIETOBOIO U3ITyUECHH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



W3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEWHOE pacIpOCTpaHEHUE CBETA B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
iockoM 3epkaie. Cdepuyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [10cToSHCTBO 4aCTOThI
CBETAa M COOTHOILICHHWE JJIMH BOJIH NIPH NEPEXOJEC MOHOXPOMATHYECKOI'O CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust cBeta. CrokHBII cocTaB 0eloro cBeTa.
IIBerT.

[lonHoe BHyTpeHHee oTpakeHue. [IpenenpHbli yron MoJHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniie u  pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTosiHME M OINTUYECKas CHJIa TOHKOW JIMH3bL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOW cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox nyda, MpOUIEAIIEro JWH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoi ocu. IlocTpoeHne wu300paKeHH TOUKHM W OTpe3ka NpsMON B
coOMpaloIIMX U pacCeUBarOLIUX JIMH3AaX U UX CUCTEMaX.

OnTuyeckue npubdopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITHUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTep(hepeHIIMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHHMKOB. IIpuMepsl KIIacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  IAJE€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, QoroamnmnapaTr, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanre npeioMIIeHUsI CBETA.

HaOntonenue noJiHoro BHyTpeHHEro oTpaxeHusi. Moiens cBeToBoAA.

HccnenoBanre xoJa CBETOBBIX IYYKOB YEpe3 IJIOCKOMapalieNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanue CBONCTB M300pakKeHUH B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenre nNBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiIMOHHOW PEIIETKH.

HaGmronenue nudpakiimoHHOTO CIEKTpa.

Habmronenue aucnepcuu cBeTa.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmMuUKym.

N3mepenue nokazaress npeioMIeHUs CTEKJIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSTHUSI OT BemiecTBa (Ha
pUMEPE KUJIKUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yeHune n300pakeHUsI B CUCTEME U3 TUIOCKOTO 3epKaJia v JIMH3BI.

[Tomy4yenune n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIny U Mosipu3aluu CBETa.

M3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3y4yenune naTEpPEPEHITNH JIA36PHOTO N3IIYICHHS Ha IBYX IIEIISX.

Habmonenue aucnepcum.

HabGmrogenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

H3mepeHnne IiMHbI CBETOBOUM BOJIHBI.

[ToydyeHune criekTpa W3Ty4YEHUs CBETOIMOAA TIPH TOMOIU TU(PAKIIMOHHON
PELIETKU.

Pasznen 6. OcHOBBI cielIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['paHvipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynatsel
CIIELIMAIBHOM TEOPUH OTHOCUTEIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpazoBanus  Jlopenta.
VYcnoue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHUE
BPEMEHU U COKpALIECHUE JJIHBI.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHHUYEeCKUuEe YCTPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CITyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEU 3apSKEHHBIX YACTHIL.

Y4eHnueckui IKCIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEIATUBUCTCKUX 4YacTuil (IO
doTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUI B MATHUTHOM TI0JIE).

Pasznen 7. KanToBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBECHOE TEIJIOBOE M3JIy4eHHE (M3ITydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemienust Buna. ['mnore3a [manka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®orordpdext. Onwitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO
MOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxaroulyr mnoBepxHocTh). OmbiTel I1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTul. Bomubl ne bpounns. /[nuna Bonssl ne bpounisa u
pazMepsl o0JacTH JIOKaNIM3alMu JBWXKYymIeiics dactuisl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka uzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEneIEHHOCTEH
[eitzenoOepra.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIEKTPOMETD,
dboToseMEHT, (HOTONATUMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOJIUOL.

Jlemoncmpayuu.

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

Hccnenosanue Gporopesucropa.

N3mepenune nocrostHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIHUO/ OT HAIIPSIKEHUSI.

Tema 2. Quzuka amoma.

OnpITel MO HKCCIEIOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHrue GOTOHOB MpHU MEPEXOE aTomMa
C OJTHOTO YPOBHS DHEPIUMU HA IPYTOM.



Bunsl cnexktpoB. CrieKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U31yueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu.

Mopnenb onsita Pesepdopra.

Ha0nronenue nuHeyaThIX CIEKTPOB.

YCTpONCTBO U IECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HaOmronenue nuHeRyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duszuka amomHo20 A0pa U I1EMEeHMAPHBIX YACMUY,.

Hyxnonnas monens sigpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M30Tonsl.

PamnoaktuBHOCTh. Anbda-pacnaj. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacman. ['aMmma-n3nyyeHue.

3akOH pPaAuOAaKTUBHOTO pacnaja. PaauoakTHBHBIE HM30TONBI B MPHUPOLE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3Iy4YeHUs. BiusHue pagvMOakKTUBHOCTH Ha YKUBBIE
opranu3msbl. EcTecTBeHHbI (oH n3nmyuenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepublie cuibl. Jlepext Macchl sapa.

SAnepusie peakuuu. JleneHue u cuHTe3 saep. AnepHeie peakTopsl. [Ipobdiembl
YOPaBIsIEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTHMYECKHUE ACHEKThl Pa3BUTHS
SIEPHON SHEPIETUKH.

Mertoapl perucTpanuy U UCCIEN0BAHUS 3JIEMEHTAPHBIX YACTULL.

@dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapvOHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtanaaptHoi Moaenu. KBapk-rirooHHas MOAENb aApOHOB.

®dusznka 3a npenenamu CranaaptHoOl Mozaenu. T€MHas MaTepus U TEMHas
DHEPIUsl.

EnunctBO usnyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTHUYECKHE MTPOLIECCHI: TIO3UMETP, Kamepa
Bunbcona, saepHblii  peakTop, TEPMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yyenue normoiieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.



Ortarbl pa3BUTHs aCTpOHOMUHM. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
acTpoHoMuHu. [IpUMEHMMOCTH 3aKOHOB (U3UKH ISl OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 0OBEKTOB.

Mertoapl acTpOHOMHYECKHX HccienoBaHUui. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EPHAST ACTPOHOMHMSI.

Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, MUX BHUIAUMOE
JIBUKECHHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Heprun CoJiHLa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CEKTpaJIbHBIA KIacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIIEAOBAaTEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» JUIsI 3BE3] TJIABHOM IIOCJIENOBATENBHOCTH. BHyTpeHHee crtpoeHue
3BE311. COBpEMEHHBIE MPEJACTABICHHS O MPOUCXOXKACHUU U 3BoIonnU CoJiHIA U
3BE3/. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHBIE ABIPHI B sSapax
rajgakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa061a. Paz0eranue rajgakTuk.
Teopus bonpiioro B3peiBa. PemukTOBOE M3MydeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraraimakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qHOr0 HeOGAa HEBOOPYXKEHHBIM TJIA30M C UCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUJIOKEHUH JJI ONpeesIeHUs MOJO0KEeHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be31Hs CeBEpHOro Modyliapuss U SpKUe
3BE3/BI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TYMaHHOCTEH U 3BE3IIHBIX
CKOIUJICHUM.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 n3Mepenns (pU3NIECKUX BETUYHH C MCIOJIH30BAHMEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHH, MCCIEAOBAaHWHA  3aBUCHMOCTEU
bU3NYeCKuX BEIWYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax «YUYEHUYECKHH  JKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYMY).

O6o01maronee NOBTOPEHUE.



O0o00uIeHNE U cUCTEMAaTU3alKs COEpKAHUS pa3liesioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHATIBHOM TEOPUH OTHOCUTENBbHOCTWY», «KBaHTOBas
busnka», « JIEMEHTbl ACTPOHOMHUH U ACTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTHYECKOH,
COLIMAJILHON M 3THYECKON cepax JAesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOW KapTUHE MHUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3HUPYIONIEH, OOBSCHUTEIHPHOM M  MPOTHOCTHYECKOW  (DyHKIUMN
buznYecKoil TeopuH, poJib HU3NUECKON TEOpUH B (POPMHUPOBAHUH TIPEACTABICHUN
0 (U3MYECKOM KapTHHE MHUpPA, MECTO (PU3MYECKON KapTHUHBI MUpa B OOIIEM PSIIY
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIe CBA3M.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHa B 11 kiacce
OCYIIECTBIISIETCS ¢ YUETOM COJIEPKATEIBHBIX MEKIPEIMETHBIX CBSI3eH ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduul U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUS, C6A3AHHbBIE C UZYUCHUEM MEN 0008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (akT, TUmoTe3a, (u3nyecKas BEIMUYMHA, 3aKOH,
Teopusi, HAOJIIOJEHUE, DSKCIEPUMEHT, MOJICITUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(pOBas 1adbopaTopus.

Mamemamuxka: pelieHUE CUCTEMBl YpaBHEHHW. TpPUTrOHOMETPUYECKHE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1€CTBO. BEKTOphI M MX MPOEKIMU HA OCU KOOPJIMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 3yieMeHTApHBIX GyHKUMNA. [Ipu3Haku 1OHOOMS TPEYrOIbHUKOB,
onpeeeHre MIONIaaAH MITOCKUX GUryp u o0bEmMa Tell.

Buonozun: >nektpuyeckue SBICHUS B JKUBOW MpPUpONE, KoyeOaTeIbHbIE
JBUKEHUS B JKMBOM HPUPOJE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
AIIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arps3HEHUE  OKpYXKAIoIIeH  cpefbl,
yJIbTPa3BYyKOBasi JMAarHOCTMKAa B MEJIUIIMHE, OINTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMS KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHaJu3.

I'eocpagpua: wmarHuTHBIE TONIOCA 3€MJIM, 3aJ€KM MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOJBUTATENb SIKOOM, TeHEepaTop MEPEMEHHOrO0 TOKAa, WHIYKIMOHHAs Meub,
JIMHUU DJIEKTpONepeiay, dJIEKTPOIBUTaTENb, pajap, PaauoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-neub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oatapesi, CIIyTHUKOBBIE
NPUEMHMKH, I€PHAsA DJHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI' PAMMBI T10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMUS Yy4yeOHoOro mnpeaMera «Du3nka»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWM, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJULIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0OIlEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3allui OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOIMIETOCS  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUIICKOT0 00IIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUYECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOlrecTsa, y4yacTBOBaTh B CaMOYINpaBICHHMM B 00pa3oBaTesIbHON
OpraHM3allNy;

e YMEHHME B3aMMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUU C X (DYHKIIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IPpaXXIaHCKOMN UIECHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHONIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS,;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIlUIO ¥ MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JMYHOIO BKJIaJIa B MOCTPOCHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuHbIM chepam npodecCHOHATBHON e TeIbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBepLIaTh
OCO3HaHHBIN BbIOOp Oynyiiel npopeccuu U pearTu30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC IIJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUI0O M €aMOOOpPA30BaHMUIO B
oOnactu (pU3UKHU HA IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYphl, OCO3HAHUE IJ100ATBHOIO
XapakTepa dKOJIOTMYECKHUX Ipodiiem;

IUIAHUPOBAHWE M OCYLICCTBICHHUE ACHUCTBUI B OKpYXAIOLIEH cpele Ha
OCHOBE 3HaHUA LI€JIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHne OmNbITa AESATEIbHOCTH DKOJOTMYECKOM HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE.

HEHHOCTH HAYYHOI'O IO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKHU;

OCO3HAaHHME IEHHOCTU HAy4YHOW AESTETbHOCTH, TOTOBHOCTH B MpOIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATH MPOEKTHYI0O M HCCIEAO0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUAYATIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE JeiicCTBUSA
Ba3oBble Jjornueckue AeicTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMpPOBaTh M aKTyaJlU3UpoBaTh  MpodiiemMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpeaeNATh UENH JEATEIbHOCTH, 33JaBaTh HapaMeTpbl U KPUTEPUHU HX
JOCTH)KEHHS,;

BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3HYeCcKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIeMbl ¢ YUYETOM aHAIM3a UMEIOIIHUXCSA
MaTepHaIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHUBaTh COOTBETCTBUE
pe3yJIbTAaTOB LENSAM, OLIEHUBATh PUCKU MOCIEACTBHMN NEITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBbIe uccieaoBaTe/ILCKHeE 1eCTBUA:

BJIaJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMHU
(bu3nYeCcKO HAYKH;



BJIAJCTh HAaBBIKAMH  y4e€OHO-HCCIICIOBATEIILCKON | MIPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3anad  (U3HIEeCKOro
COJICpKaHMsl, TPUMEHECHUIO PA3JIMYHBIX METO0B MO3HAHMUS;

BJIQJIETh BHUJAAMHU JACATEILHOCTH II0 TOJYYEHHIO HOBOTO 3HAHMS, €ro
WHTEPIPETAINN, TPE0OPA30BAHUIO U MPUMECHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JaHHHM y4EOHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M U aKTyallM3UPOBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3Y €€ PpEelIeHUs, HaxXOJIUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pEIICHMS;

aHaJU3UPOBAaTh TIOJYYEHHbICE B XOJI€ PCIICHHS 3aJauyd pe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHECHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
NESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HKHY;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
yMEeTh TMEPEHOCUTh 3HaHHWS 10 (U3MKE B MPAKTUYECKYH0 00JIacTh
JKH3HEIEITEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIC UJICH, MIPE/jIaraTh OPUTMHAIIBHBIC MTOXO0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI 1 33/1a41, TOMYCKAIOIINE aJbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIa/I€Th HaBBIKAMHU MOJIydyeHUs MH(poOpManuud (PU3MUECKOrO COAEp KaHUA
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHpPETALMI0 MH(POPMALUUA PA3TUUYHBIX
BUJIOB U (hOPM TNPEJCTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

UCIIONIb30BaTh CpEeACTBa MH(POPMAIMOHHBIX H KOMMYHHUKAIIMOHHBIX
TEXHOJOTMA B  PEIICEHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ CcoOJtoJIecHueM TpeOOBaHUN HPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypCcoCOEpEKeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MacCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMSI B Pa3IMYHBbIX (hopmarax ¢
y4€TOM Ha3HaueHus uHGOpPMAIMU U LEJIEBOM ayJuTOpuHU, BbIOHMpas
ONTUMANIbHYIO (OpPMY MPEICTABIICHUS U BU3yaJIU3all1H.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



OCYHIECTBIISITh OOILIEHHME HAa Yypokax (U3UKK M BO BHEYPOUHOU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CUTyalliii HW CMSAT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOKO TOYKY 3PEHHS C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPE/CTB;

IIOHMMATb W MCHOJB30BAaThb  IPEMMYLIECTBA  KOMAaHIHOM U
WHIUBUYyaIbHON paOOThI;

BBIOMpPATh TEMATUKY M METOJAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUSA II0 €€ JOCTHXKEHHUIO: COCTAaBJIATH IUIAH
JNEUCTBUH, paclpeessaTh POIu ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIAJA M KaXJOr0 y4aCTHHKAa KOMaHIbI B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLICHMBATH WJEU C IO3ULUUM HOBU3HBI,
OPUTHHAIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTyallusiX, TMpOSBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
WHULIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIICCTBIISITH  [TO3HABATEIBHYIO JIEATEILHOCTh B
obmacti (UBMKM U ACTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMyIMpOBaTh COOCTBEHHBIE 33/a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEIICHUs PACUETHBIX U KaueCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHCHHS MPAKTHUECKOW PabOThl ¢ y4ETOM HMEIONIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAIOYTCHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeaAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTH €ro, OpaTh Ha ceO0s
OTBETCTBEHHOCTbH 3a PEIICHHE;

OTICHUBATH TPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHHUIO SPYIULINMHA B 00JaCTH
(GU3UKH, TIOCTOSHHO TOBBINIATHE CBOM 00pa30BaTEIbHBIA W KyJIbTYPHBIH
YPOBCHb.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HABBIKAMU TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JEHCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX TP aHAIU3E PE3YJIbTATOB
JICATEIILHOCTH,

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IIPU aHAIU3E PE3YJIbTATOB
JIESATCIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpomecce DOCTHKEHUS JTHMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI TI0
¢uszuke [ YpPOBHS CpeAHero oOmiero o0pa3oBaHus y OOyYarommxcs

COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN UHTEJIEKT, IpeAnoaaratronuii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKJIOYAIOMIETO  CIOCOOHOCTh  MOHMMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHs COOCTBEHHOMN
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K
OMOIMOHAILHBIM W3MEHEHUSIM M TPOSBISATh TUOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIIOUAIOIIEH CTpEMIIEHHE K JOCTUXKEHUIO LIETTU
U ycCIiexy, ONTUMHU3M, THUIIMATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIATUHU, BKJIIOYAIONEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHWE JPYTUX, YYHTHIBATh €r0 TMPHU OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPAUBATh
OTHOIIIEHUSI C JPYTUMHU JIIOJABMH, 3a00THUTHCS, MPOSBISATH HHTEPEC U
paspemnaTh KOHQIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenus B 10 knacce npenMeTHbIe pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE J0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHMUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
AKOJIOTUYECKON, COLUMAIBbHOM W ATHYECKOM cdepax AesTeIbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOI HAay4HOU KapTHHE MUPA,
3HaYCHHE OIUCATEIbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (HU3UYECKON TEOPpUUM —  MEXAHHKH,
MOJIEKYISIpHON (DUBUKH M TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUU B
(dbopMHpPOBaHUY MTPEACTABICHUHN O (PU3MUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (Qu3nyeckux Ten u
MPOIIECCOB (SIBIGHWM): WHEpIMaNIbHAs CHUCTeMa OTCcuéTa, abCOIIOTHO
TBEPJOE TEJIO, MaTepHAIbHAsI TOYKA, PABHOYCKOPEHHOE JBUKEHHUE,
cBOOOJHOE mTajeHue, alCOMOTHO ympyras jaedopmaius, aOCOTIOTHO
yrapyroe u abCoMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, )KUJKOCTU
U TBEPAOro (KPpUCTAIUIMYECKOI0) Teja, UAealbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE IEKTPUYECKOE TOJIE;

paznuyaTh yclIoBUS (TpaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMUMAaTh BCEOOHINI XapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBICHITH MEXAaHWUYECKHUE TIPOIECCHl W  SBIICHHS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJIbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M TEepeMEIlEHUs,
3akoHbl HplOTOHA, mNpUHIMO OTHOCUTENbHOCTH [anmmnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPTUHU, CBsI3b PabOTHl CHUJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPTruH,
yCIIOBUSI paBHOBECUS TBEPJOrO Teia), MPU STOM  HUCIOJIB30BATh
MaTeMaTH4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
MPUMEHUMOCTH (U3UUECKUX 3aKOHOB: MpeoOpazoBanwmii [ ammies, BTOporo
U TPEThero 3aKoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMMIyJibca U
MEXaHHUYECKOI IHEPTUH, 3aKOHA BCEMUPHOTO TSTOTEHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLECCHI U SIBJICHUS, UCIOJIb3YS
ocHoBHble mToNOkeHUsT MKT u 3akoHbl MoOJIeKyJIsApHON (QU3MKK U
TepMOJUHAMUKUA (CBA3b JABJIEHUS HWJEAIBbHOrO Tra3a CO CpelHel
KMHETHYECKOW SHEPIUEN TEIUIOBOTO JBHXKEHHS W KOHLEHTPALIMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEOHEH KHHETUYECKOU
DHEPIrUeN TEMJIOBOTO ABWKECHHS €T0 YaCTHL, CBS3b JTABJICHUS UIECATbHOTO
rasa C KOHUEHTpAlMeW MOJIEKYJI M €ro TEMIEPaTypou, ypaBHEHHUE
MeunneneeBa—Kianepona, MepBbIM 3aKOH TEPMOJAMHAMMUKH, 3aKOH



COXpAHEHUsI SHEPIHMM B TEIUIOBBIX IPOLIECCAX), MPU 3TOM HCIOJIb30BATh
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—Kianeipona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBJICHUSA, HCIOJb3YS
OCHOBHBIE TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOrO MOJIA, IPUHLMI CYIEPIO3UIUN IIEKTPUYECKUX
IIOJICH, NIPU ATOM YKa3bIBas YCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOILIEHUA: 3aKOHbI OMa JuId ydacTka
UEeNM U U1 3aMKHYTOM JJIEKTPUYECKOM I1enu, 3akoH J[xoyis—JIeHna,
npasuiia Kupxroda, 3akonsr dapajes 1uist 31€KTpOIn3a);

OMUCHIBATh (PU3NYECKUE TPOLIECCHl U SIBJICHHS, WCIOJb3YS BEIMYUHBI:
IIEpEMEILICHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJN, CHIIA,
MOMEHT CWJIbI, [JaBJEHUE, IOTCHUHAIbHAs] OHEPIUs, KUHETUYECKas
SHEprusi, MeXaHU4ecKas SHeprus, padoTa CHIbl, LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHUs, MOILHOCT,
SHEpPrusi B3aUMOJCHCTBHUS Tena ¢ 3eMi€il BOJMM3M €€ MOBEPXHOCTH,
HEprus ymnpyroi jgedopmaiuu MNpPYKUHBL, KOJIMYECTBO TEIJIOTHI,
aOcoyIoTHAsI TeMIieparypa Teia, paboTa B TEPMOJAWHAMUKE, BHYTPEHHSA
SHEpPrusi WACATLHOTO OJIHOATOMHOTO Ta3a, paboTa HAeallbHOTO Tasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3nyxa, KIIJ waeambHOrOo TEIIOBOrO
JNBUTATENISA; DIEKTPUUYECKOE TO0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO MOJIA,
HaINpspKEHHOCTh TOJISI TOYEYHOTO 3apsija WM 3apspKEHHOrO Iapa B
BAKYyME W B JUAJIEKTPUKE, IOTEHIMAN 3JIEKTPOCTATHYECKOTO TOJI,
pPa3HOCTb  IOTEHLMAJNOB, JJEKTPOABIKYLIas  CUja, CWia  TOKa,
HaIpsDKEHWE, MOLIHOCTb TOKA, OJJIEKTpUYECKas EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHUE yYacTKa LENH C TMOCIEIOBATEIbHBIM U
NapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, IHEPTHUSI AJIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHUS  (PU3MYECKHX  SIBJICHMIA:
MEXaHMYECKOE JBWKEHHE, TEIUIOBOE JBMKCHHME 4YacTHI] BELIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBWKEHUE, AUPPy3Usi, HCIapeHHe,
KHUIICHUE U KOHJEHCAUus, IUIaBJICHUE U KPUCTAJUIM3aLUsl, HAlIPaBICHHOCTb
TEIUIONEpEeAaum, JIEKTPU3ALHNS TeJl, SKBUIIOTCHIIMAIBHOCTD ITOBEPXHOCTH
3apsKEHHOTO IIPOBOIHUKA,

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MYECKON BETUYMHBI OT
OpPYro C  HWCIOJB30BAaHUEM MPAMBIX  W3MEPEHHMM, TpPU  3TOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATHh pPE3YyJbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEJIMYMH B BHUAEC TIpapuKOB C YYETOM



aOCOMIIOTHBIX MOTPEUTHOCTEN U3MEPEHHM, IeNaTh BHIBOABI MO pe3yIbTaTaM
UCCIIEIOBAHMUS;

IPOBOJAUTH KOCBEHHbIE M3MEpPEHUs (U3HUECKUX BEIMYWH, MPU ITOM
BBIOMpaTh ONMTHMAIBHBIA METOJ M3MEPEHUs, OICHUBATh AOCONIOTHBIC U
OTHOCHUTEIIbHBIC ITOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUM;
IPOBOAUTH ONBITHI IO MPOBEPKE MPEIJI0KEHHONW THUIOTE3bl: TUIAHUPOBATh
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJTy4YeHHBIC PE3yJNbTaThl U JENIaTh BBIBOJ O CTaTyce MpeaoKEHHOM
THITOTE3HI,

coOroAaTh MpaBmiia OE30MacHOTO TPy/Aa MPH MPOBEICHUN UCCIICIOBAHUNA
B paMKax ydeOHOro OKCIEPUMEHTa, TMpakTUKyma U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JEATETbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHUS;

pemiath pacy€THBIE 3aJadydl C SBHO 3aJaHHOW ¥ HESBHO 3aJIaHHOM
¢uznyecKkoil MoJeNbI0: HAa OCHOBAaHUM aHAIM3a YCIOBUS OOOCHOBBIBATH
BBEIOOp (U3WYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3a/ayw,
OPUMEHATh  (OPMyINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
du3MYECKUX TEOPU TPH UCIHOIH30BAHUU MAaTEMaTHYECKHX METOOB
pelIeHus 3a1a4, IPOBOJAUTH PACYEThl HA OCHOBAHWU WMEIOIUXCS TaHHBIX,
aHAJIM3UPOBAaTh pPE3yJbTaThl M KOPPEKTUPOBATh METOJbl pELICHUS C
y4€TOM TMOTYUEHHBIX PE3YJIbTATOB;

pemath KayeCTBEHHBIC 3a7aud, TpEOyIolue NPUMEHEHHUS 3HAHUN W3
PasHBIX pa3leoB Kypca GU3MKH, a TAK)KEe MHTETPalliy 3HAHUH U3 APYTUX
NPEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LENOYKY pacCyKIEHUI C ONOPOl Ha U3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHHUS;

UCTIONIb30BaTh TEOPETHUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHIIUATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUCKUX U 3apyOexHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUSI OBITOBOM M TIPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3WYECKUMH MPOILIECCAMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
IPUPOIOTIONH30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJB30BaHUHU JOCTH)KCHUN
HAyKH M TEXHOJOTMHA JUIS JaJbHEUIIET0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;



NPUMEHATh pa3jMyHble CIOcOObl paboThl ¢ MHOpMAIHEeH (PUIUIECKOTO
CONIEpP)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUM JJI TIOHCKa, TepepabdOTKU U TPEAbABICHUA Y4eOHOUW WU
HAYYHO-TIONYJISIPHOM MHPOPMAaLIUHU, CTPYKTYPUPOBAHUS U MHTEPIPETAIINU
uHbOpMaIlMU, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0 U  OLICHHWBAaTh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaLuy;

IPOSIBISTD OpraHu3allMOHHBIE u NO3HABATEJbHbIE yMEHUS
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B IpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TIpymIme ¢ HUCHOJIHEHUWEM Pa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbI, PAIIMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHUBATHh BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIbI B pEeLICHUE paccCMaTpuBaeMoil poOIeMbl;

IPOSIBISATH MOTUBAIMIO K OyayIiel nmpodeccuoHanbHOM ASSITeIbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyuenus B 11 kKnacce mpenMeTHbIE pe3ysbTaThl HAa YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COIMAIbHOM M 3TUYECKOU cepax NeaTenbHOCTH YeJOBEKa, pOib U MECTO
$u3MKN B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, pOJIb ACTPOHOMUU B
MIPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKAa W  JAJbHEWIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE ONMCATEIBbHON, CHCTEMAaTU3UPYIOIIEH,
OOBSICHUTEIILHOM U TMPOTHOCTHYECKON (YHKIUMN (puznueckoil Teopum —
IIEKTPOJUHAMUKH, CIIELHAIBHON TEOPUHM OTHOCHTEIILHOCTH, KBAaHTOBOM
¢uzuky, posb (HU3MUECKON Teopuu B (GOPMUPOBAHUU MPEACTABICHUI O
duznyeckoil kapTuHe MUpPA, MECTO (PU3MUECKON KapTHUHBI MUpPa B 00ILIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPECTABICHUHN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (Qu3nyeckux Ten u
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJHOPOJIHOE
MarHuTHOE MOJIs, TAPMOHUYECKUE KOJICOAHUs, MAaTeMAaTUYECKUN MAsTHUK,
UJCaNbHBIA MPYKUHHBIA MAasTHUK, TAPMOHUYECKHUE BOJIHBI, HJE€AbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JMH3a, MOJEJIeH aToMa, aTOMHOTO sJipa U
KBAaHTOBOM MO/ICJIM CBETA;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3NUYECKUX
3aKOHOB, NTOHMMATh BCEOOIIMN XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJOKE€HHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEUUAaJbHOM  TEOpPUHM  OTHOCUTENBHOCTH  (3aKOH  COXPaHEHMS
AIEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMAarHUTHOM  WHAyKIMW, 1paBwio  Jlenma, cBa3p  IJC
CAMOMHAYKIIMM B JJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKa,  IOCTYJATbl  CHEUUAIbHOM  TEOpPUH
OTHOCHUTEIBLHOCTH DUHIIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SBJICHUSI, UCIIOJIb3YS
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHeHHEe  OWHINTEHHA IS
dororddekra, mepBeldi UM BTOpOM mocTynaTel bopa, mpuHLIHUI
COOTHOIIEHUST HeomnpenenéHuocte ['eiizenOepra, 3akOHBI COXPAHEHUS
3apsiA0BOTO M MACCOBOTO YMCEN U DHEPTUM B SANEPHBIX PEAKIUAX, 3aKOH
PaIMoaKTUBHOIO pacliajia);

OTMCHIBaTh (PU3UUYECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIIMYWHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO IMOJISL, MOTEHIUAT 3JIEKTPOCTATHYECKOrO
NOJISI, Pa3HOCTh MOTEHUUAIOB, OAJIEKTPOABIWKYILAS CHJIA, WHIYKLIHS
MAarHuTHOTO TMOJISl, MarHUTHBIM IOTOK, cuia Awmriepa, UHAYKTUBHOCTb,
AIEKTPOABMKYIIAS CUJAa CAMOMHIAYKLIHMH, SHEPrus MArHUTHOTO MOJIA
MPOBOJAHUKA C TOKOM, PEISATUBUCTCKUNA WMIYJbC, TIOJHAs DSHEPrus,
SHEpPrusi TMOKOs CBOOOJHOM 4YaCTHIIBI, JHEPrHsi U HUMITYJIbC (OTOHA,
MacCOBO€ YHCJIIO U 3apsl AIpa, JHEPTHUSI CBA3U SAPa;

OOBACHATH  OCOOEHHOCTM  MpPOTEKaHWs  (U3HYECKUX  SIBJICHHIL:
AIIEKTPOMATrHUTHAS UHIYKLIUS, CAMOUHYKIIKS, PE30HAHC, UHTEPPEPEHITUS
BOJIH, Ju(dpakuus, [AUCIIEpCHs, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dorornekrpuueckuii dpdext (porodrddext), anpda- m Oera-pacmabi
a5ep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOIO
aHaju3a 1 paOoThI Jia3epa,;

ONpPEACIISITh HANpaBICHUE WHAYKIWU MArHUTHOTO TOJS MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKEHNE, CO3/IaBAEMOE TUIOCKAM 3€pKaJIOM, TOHKOM JTUH30M,
Y PACCUUTBIBATH €0 XAPAKTEPUCTUKH;

IIPUMEHSTh OCHOBOIIOJATAlOIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHaIM3a ©W OOBICHEHHS  (PU3WYECKUX  MPOIECCOB,
INPOUCXOMSIINX B 3BE3[aX, B 3BE3AHBIX CHUCTEMAX, B MEKIalaKTUUECKON
cpene; ABWKEeHHs HeOSCHBIX Tell, PBOJIIONMH 3BE3/ U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHMWE 3aBUCUMOCTEH (U3MUECKUMX BEIUYHH C
UCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM  3aBUCHMOCTH



¢uznyeckux BENMMYUH B BHIE TIpapukoB C YYETOM aOCOTIOTHBIX
NOTPENIHOCTEd  M3MEPEHMH, Jenarb  BBIBOABI 10  pe3yjibTaTam
UCCJIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE M3MEpPEHUS (U3NYECKUX BEIUYHH, MPU STOM
BBIOMpPATh ONTHUMAJbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEII0KEHHON TMIOTE3bI: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHATU3UPOBATh
NOJIyYeHHbIE pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MNpPeI0KEHHON
TUIOTE3BI;

ONMCBIBATh METO/IbI MOJYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;
co0JiroaTh MpaBmiia 0€30MacHOTO TPYyAa MPU MPOBEICHUN UCCIEAOBAHUM
B paMKax y4YeOHOro OJKCIIEpUMEHTa, TpPaKTUKymMa M  y4yeOHO-
UCCJIEIOBATENILCKOW U TMPOEKTHOM NIEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPHUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHMS;

pemaTth pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESIBHO 3aJaHHOU
¢u3znyeckoil MOJENbl0: HAa OCHOBAHMM aHajiW3a YCJIOBHS BBIOMPATH
dbu3znyeckue MoJeiau, OTBeyarolue TpeOOBaHUSAM 3a/layd, MPUMEHSThH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAaThl (PU3NYECKUX TEOPHil
OpU HUCIOJb30BAHWM MAaTEMAaTUYECKMX METOAOB pEIICHHsS 3ajad,
IPOBOJUTH PACUEThl HA OCHOBAHWH MMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM MOITYYEHHBIX
pe3yIbTaTOB;

pemaTh KayeCTBEHHbIE 3aJauM, TPEOYIOIUe MPUMEHEHUS 3HaHUU U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAKKE WHTErpaluil 3HAaHUHM U3 IPYTUX
IPEAMETOB €CTECTBEHHO-HAYYHOIO LHMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJICHUI ¢ OOPOM Ha U3YUEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NUECKue SBJICHHUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTMYECKHUX IIPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKIAJa POCCUMCKUX M 3apyOeKHBbIX YUYEHBIX-
(GU3UKOB B pa3BUTHUE HAYKHU, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI M MPOU3BOJCTBEHHON
NEeSATEIbHOCTH 4YEJIOBEKa, CBS3aHHOM C (PU3MYECKUMHU MpPOLECcCaMu, C
MO3UIIMHI IKOJIOTHUECKON 0€30MMacHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOIONOIb30BAHUM, & TAKKE Pa3yMHOM MCIOJIb30BAHUM JTOCTUKEHUN



HAyKH M TEXHOJOTMH JUIs JalbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00I111eCTBA;

NPUMEHATh pa3iNyHble COcoObl paboThl ¢ MH(OpMAaIHe (U3UIECKOTO
COJepXaHUAd C UCIHOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, PU 3TOM HCHOJb30BATh COBPEMEHHBbIE MH()OPMALMOHHBIC
TEXHOJOTHM U1 TIOHMCKa, TepepaboTKU M TpPEabsSBICHUS ydyeOHOU W
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHPOpMAIIMHU, TOJNYYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  TOJy4aemMyro  HMHQOpPMAIIMIO W  OICHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMaLIUU;

POSIBIISATH OpraHHu3alIOHHbIE u MO3HABaTeNIbHbIC YMEHHUS
CaMOCTOSATEILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHWM B Ipolecce
BBITOJIHEHUS IPOEKTHBIX M YyUeOHO-HCCIIeI0BATEIbCKIX PadoT;

paboTaThb B TpyMIE C HCIOIHEHUEM pa3jIMYHbIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATIBFHO PACIpPEAesiTh ACITeIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIIBI B PELICHUE PacCMaTpUBAEMOI MPOOIIEMBI,

HPOSIBJIATh MOTUBAIMIO K Oyayel npodeccuoHaabHO JesITeIbHOCTH MO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.
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Kourpoabnbie IIpakTnuyeckue
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padoThI padoThI
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. bubmoreka [IOK
11 HayHHBIH MCTOJ IO3HAHMNS IPHPOAE! 0 https://m.edso0.ru/f16b68d7
Hroro no pazueny 6
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinematitica 10 L https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Hutammica 10 https://m.edsoo.ru/f16b68d7
n but6mmoreka [IOK
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakruueckue
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcsbl
Paznen 1. DJIEKTPOJANHAMUKA
bubmunoreka LIOK
11 Marmuttoe one 14 https://m.eds00.ru/39859¢f1
bubmunoreka LIOK
12 DJIeKTPOMATHHTHAS HHIYKIHA 13 1 https://m.edsoo0.ru/39859f1
Hroro no pazueny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
but6mmoreka [IOK
21 Mexareckue koebais 10 https://m.eds00.ru/39859ef1
but6mmoreka [IOK
2.2 DJeKTpOMarHUTHBIE KOJIeOaHUs 15 https://m.eds0o.ru/39859ef1
53 MexaHu4ecKkue U AIEeKTPOMarHUuTHBIC 10 1 bu6nuoreka [IOK
' BOJIHBI https://m.eds00.ru/39859ef1
but6mmoreka [IOK
24 Onrika 25 L https://m.eds00.ru/39859ef1
Hroro no pazueny 60

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosel CTO

5

1

bu6mmoreka [IOK
https://m.edsoo0.ru/39859f1

Uroro no pazgeny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pa3znen 4. KBAHTOBASI ®U3UKA
N but6mmoreka [IOK
41 KopnyckynsipHO-BOJTHOBOM Tyalii3m 15 https://m.edsoo.ru/39859ef1
bubmunoreka LIOK
4.2 Pusia atoma > https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIAPa U AIEMEHTapHbBIX 5 bubmmoreka [JOK
' YaCTUIL https://m.eds00.ru/39859ef1
Hroro no pazueny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 12 https://m.eds0o.ru/39859ef1
Hroro no pazueny 12
Pasznen 6. PUSHUYECKHM TIPAKTUKYM
N but6mmoreka [IOK
61 Dusirieckitit MpakTHiyM 16 16 https://m.eds00.ru/39859ef1
HWroro no pazneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zaius u 00o0meHne
IIPEAMETHOTO COAEPKAHMS U OIIbITA bu6bnuorexa [IOK
7.1 . 15
NEeSTENIbHOCTH, TPHOOPETEHHOTO MTPH https://m.eds00.ru/39859ef1
u3ydeHnn kypca ¢usuku 10 — 11 kmaccon
Hroro no pazueny 15
bubmunoreka LIOK
Peseparioe Bpems 10 https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Koutpoabsuble IIpakTuyeckue p
n/n Bcero u3yuyeHusi  oOpa3oBaTejibHbIE
padoThI padoTsI
pecypchl
1 ®dusnka — pyHIaMeHTaIbHAS HayKa O 1 bubanorexa HOK
Ipupoe https://m.edsoo.ru/1beef346
5 Hayunblil MeTOA MO3HAHUS U METO/BI 1 bubmmoreka [JOK
ucciae0Banus GU3NUECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECCE
3 HO3HaIrII)I/I$I MIPUPOJIBI pHa6Jnop eHHue 1 1 bubmorexa LOK
PHPOZEL A https://m.edsoo.ru/34c49931
HKCIIEPUMEHT B (PU3UKE
Crioco6b1 n3mMepeHus (PU3NIeCKux bubnuoreka [IOK
4 1
BEJIMYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAS U OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (HU3UIECKUX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonenupoBanue B ¢pusuke. Poib u
6 MecTO (PU3UKU B GOPMUPOBAHUU 1 bubmmoreka [JOK
COBPEMEHHOM Hay4YHOUW KapTUHBI MHUPA, https://m.edsoo.ru/eabbded1
B MMPAKTUYECKOMN AEATEIBHOCTH JIIOAEH
Mexannueckoe npmwkenue. Cucrema
orcuera. OTHOCUTEIBEHOCTD Bbu6nmuoreka [JOK
7 1
MEXaHU4ecKoro aABuxenus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aul MEXaHUKH
8 Pannyc-BekTop MaTepralbHOM TOUKH, 1 bubmmoreka [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
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CTO IMPOCKIMU HA OCHU KOOpAUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Wx mpoekiuu Ha OCH KOOPIUHAT

https://m.edso0.ru/30a108a5

PaBHOMEpPHOE ITPAMOIMHENHOE
nBmkenue. ['papuueckoe onucanue

Bbu6nmuoreka [JOK

o PaBHOMEPHOTO MPAMOJIMHENHOTO https://m.eds00.ru/89ba7190
JBUKCHUS

10 CroxeHue nepeMeeHnii 1 CKopocTel. bubanorexka HOK
Pemenue 3agaq https://m.edsoo.ru/761d18aa
HepaBHomepHOE ABUKEHUE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. bubanorexka HOK
[IpssMonuHETHOE ABUKEHHE C https://m.edso0.ru/a99549a7
IIOCTOSIHHBIM YCKOPEHUEM
['padpuaeckoe onrcanue

12 MPSIMOJIMHEHHOTO IBMYKCHHUS C buGnnorexa LIOK

https://m.edso0.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOoHOe majeHue. Y CKopeHue

13 CBOOOIHOTO MaJeHus. 3aBUCUMOCTD Bbu6nmuoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edso00.ru/f738109c
BPEMEHU U WX TpaduKu

14 JIBukeHue Tena, OpOIIEHHOTO MO/ Bbu6nmuoreka [JOK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4f5
Kpuonunerinoe npuxenue. [[Brmxenue
110 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopoctb. [lepuoa u yacrora. bubmmorexa [TOK

https://m.edso00.ru/33196fbe
LleHTpOoCTpEMUTENIBHOE U IIOJIHOE
YCKOpEHHUE
16 KonTtponsHas pabora no Teme bubmmorexa LHOK

https://m.edso0.ru/1242f32¢



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e

"Kuuemaruka"

ITepBbIif 3akoH HproTOHA.
HNHuepuuanbHble CUCTEMBI OTCYETA.

bu6mmoreka [IOK

17
[IpuHiun oTHOcUTENbHOCTH | anues. https://m.edsoo.ru/5a9e4a64
HennepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHOz€MCTBYIOIIIAs CUJIA. bubanorexa HOK
Bropoii 3akon HetoTona. Macca https://m.eds00.ru/141d3837
19 Bzaumopeiictue Ten. Tperuit 3aKkoH Bbu6nmuoreka [JOK
HeroTona https://m.edso00.ru/57dba505
ITpuHnun cynepno3uiiuu cui. Peiienue
20 3ap aqlria 1} }I]/IHMSHGHI/I: 3aKOHOB bubmmorexa [TOK
8 P https://m.eds00.ru/bdf997fb
Herorona
3aKOH BCEMHUPHOTO TATOTEHUSI.
21 DKBUBAJICHTHOCTH I'PABUTALIMOHHOMN U bubmorexa HOK
N p H https://m.edsoo.ru/9aba2b0a
WHEPTHOMN MacChl
99 Cuita TSKeCTH U yCKOpEHHE bubmmoreka [JOK
CcBOOOIHOTO ITaEHUS https://m.edsoo0.ru/22757f26
JIBukeHre HEOECHBIX TE U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmoreka [IOK
23
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
Bbu6nmuoreka [JOK
24 Cua ynpyrocri. 3akok ['yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenust. [Tpupoaa v BUAbI cui bubanorexa HOK
25 TpeHus. JIBHKEHNE B )KUIKOCTH U Ta3e C https://m.edso00.ru/1fa86499
Y4ETOM CHJIbI COMPOTUBJIEHUS CPEJIbI https://m.eds00.ru/2cb29676
26 JaBnenue. I'mapocratnueckoe bubnuoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK
27 [TocTynarensHOE U BpalareibHOE bubmmoreka [JOK
JIBUKEHUE TBEPJIOTO TENa https://m.edsoo.ru/2b95d57¢e
28 MOMEHT CUJIbl OTHOCUTEIBLHO OCH bubmuorexa [JOK
BpateHus. [lneqo cuibl https://m.eds00.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
29 TBepAoMy Teny. LleHTp TsxkecTu Tena. bubanorexka HOK
VYcnoBus paBHOBECUS TBEPAOTrO TEIIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHoBecHs
bu6mmoreka [IOK
30 Penterrte 3aza https://m.edsoo.ru/dclcaacQ
31 KoHnTponbHas pabota mo Teme bubanorexa HOK
"Tunamuka. CTaTuka TBepJoro Tena" https://m.edso00.ru/9f5a574c
NmMnynbc maTepuanbHOU TOYKH,
39 CHUCTEMBbI MaTEpUANIbHBIX TOYEK. LleHTp bubmmoreka [JOK
MaccC CUCTEMbI MaTEpUAIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o ABMKEHUHU LIEHTPaA Macc
NmMnynbe cuibl 1 M13MEHEHUE UMITYJIbCA
33 Tesa. 3aKOH COXPaHECHHS HMITYJIbCA. bubmmorexa [JOK
https://m.edsoo.ru/13f0a221
PeakTnBHOE NBIKEHNE
MoMeHT uMItysbca MaTepUAILHON
34 Touku. [IpencraBnenue o coxpaHeHun bubmmoreka [IOK
MOMEHTA UMITYJIbCA B LICHTPAIbHBIX https://m.edso00.ru/d6532eb9
MOJIAX
Bbu6nmuoreka [JOK
3 Penterrte 3aza https://m.edso00.ru/f7706d63
36 Pabota cuiibl Ha MajJIOM M Ha KOHEUHOM bubmuorexa [JOK

nepemeniennn. [ padpuueckoe

https://m.eds00.ru/913974c7
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npezcTaBiIeHne pabOThI CHIIBL.
MomHoOCTE CHIIEI

Kunernueckas sneprus. Teopema o0

bu6mmoreka [IOK

37 N3MCHCHUHN KHHCTHHGCKOﬁ OHEPIun
. P https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
IToTeHManbHBIE U HEMOTEHIIMAIbHEIE
38 cuisbl. [loTeHnmmanesHas sHeprus. Bropas bubmorexa LOK
’ privt. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
TpeTbst KocMHUUecKas CKOpocThb. CBs3b
paboThl HEMOTEHITHATBHBIX CHUII C
39 W3MEHEHUEM MEXAHUYECKON DHEPTUHU bubmorexa [IOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUS
MEXaHUYECKON YHEPTrUU
Yupyrue u e W€ CTOJIKHOBEHHSI.
40 Yy E:II;GHI/IG Beynﬂp }.]"IFJ'II/I JIS1 UeaIbHON bubmorexa LOK
P PHY a a https://m.edsoo.ru/f30f43b6
SKHUIKOCTH
41 KonTtponbHas pabota o Teme "3aKoHbI bubmmoreka [IOK
COXpaHEHHUs B MEXaHHuKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBicHU 0 IPUPOJIC
P PP bu6mmoreka [IOK
42 TermioTel. OcHoBHEIE TTONI0xkeHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEHHUE
Crtpoenue ra3000pa3HbIX, KUJIKHX U
43 TBEPIBIX TEJI. XapaKTep ABWKEHUS U bubmorexa LOK
P L P P https://m.edsoo.ru/c44d02e2
B3aUMOJACUCTBUA YaCTHUIL BCIIICCTBA
Macca u pazMmepsl MOJIEKYT (ATOMOB).
44 Koanecho Bep ecTBa l'i]ocio;{HHa;{) bubmorexa LOK
B ’ https://m.edsoo.ru/c5b72ab7
ABorazapo
45 Temneparypa. TemnoBoe paBHOBECHE. bubmmoreka [JOK
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[lTkana [enbcust

https://m.edso0.ru/0070d493

46 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/1531aba5
. bubmuorexa [JOK
47 Wneanbupiii ra3. I'a30BbIe 3aKOHEI https://m.edsoo.ru/Ldeb2367
48 VpaBuenne MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pemenue 3anau https://m.edso0.ru/8d12¢328
49 AOcoroTHas TeMIiepaTypa. 3aKoH bubanorexa HOK
HansToHa https://m.edsoo.ru/14e02d1f
50 N3onporiieccrl B uaeaaibHOM rase ¢ Bbu6nmuoreka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BeEIlECTBA https://m.eds00.ru/68878d51
I'padpuueckoe npeacrapieHue
51 Hfog)poueccom EsoTepMa, M30X0pa, bubmmorexa [JOK
https://m.eds00.ru/1344327b
n3zobapa
bu6mmoreka [IOK
52 Ocnosroe ypasierie MKT https://m.edso0.ru/c8094721
Bbu6nmuoreka [JOK
53 Pemerre saa< https://m.edso0.ru/10265a05
CBs13b a0COTIOTHOH TeMmepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
54 CpEeIHEW KHHETUYECKON dHEPTUEH https://m.edso0.ru/c38af875
MOCTYIATEILHOTO TEIJIOBOTO JIBF)KCHHS
e€ yacTull
55 O06o001IeHre U cucTeMaTr3aIus 3HaHHIA bubmuorexa [JOK
o Teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTtposnbnas padota mo teme "OCHOBBI bubanorexka HOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamudeckas cucTeMa. 3a/laHue bu6mmorexka [IOK
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BHEIIHUX ycnoBul it T/ cucremsl.
BHemnue 1 BHyTpeHHHE TapaMETPBI.
[TapameTpsl T/] cuctemsbl Kak cCpeHuE
3HAYCHUS BEJIINYUH, OIIUCBIBAIOIINX €€
Ha MUKPOCKOITMYECKOM yPOBHE

https://m.edsoo.ru/5f8d38a3

Hynesoe Hauano TepMOAUHAMUKH.

Bbu6nmuoreka [JOK
o8 CamonponsposbHas penakcauns T/1 https://m.edso00.ru/8ec512f0
CHCTEMBI K TETJIOBOMY PaBHOBECHIO
Mojenp neanbHOro ra3a B
59 TEPMOJMHAMUKE. Y CJIOBUS bubmorexa LOK
pMOZL T https://m.eds00.ru/29355001
MPUMCHUMOCTH 3TOU MOACIIN
60 VYpaBnenue Menaeneera-Knaneiipona u bubmuorexa [JOK
BBIPAKECHUE JIJI1 BHYTPEHHEN SHEPIUU https://m.edsoo.ru/bal178d0
Bripaskenue 111 BHyTpEHHEN SHEPTUU
61 OJTHOATOMHOTI'O UIEAJILHOIO Trasa. bu6mmoreka [IOK
KBazucrarnueckue 1 HECTATHYECKUE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DneMeHTapHas pabora B
62 TepMoauHaMuKe. Beruucienue paboTsl bubmmoreka [JOK
o rpaduky nporecca Ha pV- https://m.eds00.ru/741d5738
IuarpaMme
Temonepenada Kak crnocod U3MEHEHUs
63 BHyTpeHHEeH sHeprun TJI cucrteMsl 6e3 bubmorexa LOK
yIp p https://m.eds00.ru/3d734561
COBEPIIICHUSI pabOTHI
64 KonBekuusi, TEmI10npoBOJHOCTD, bubanorexka HOK
U3JIy4YEHHUE https://m.eds00.ru/157b54cd
65 KonunuectBo TemnoTsl. TemioéMKOCTh bubmuorexa [JOK

TCia. YIIGJ'ILHaﬂ " MOJIsIpHasd

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y neibHas
TEIJIOTa CropaHus TOIUIMBA

Pacuér xonuyecTBa TEIUIOTHI IPH

bu6mmoreka [IOK

66 Temionepeaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTre 06 aguadbaTHOM Mpoliecce. bubmmoreka [JOK
I1epBblii 3aKOH TEPMOIMHAMUKHI https://m.eds00.ru/d8098824
KonudecTBo TemnoTs u paboTa Kak
68 MepbI U3MEHEHHUS BHYTPEHHEH dHEPTUH bubmmorexa [JOK
https://m.edsoo.ru/b047alcd
Tl cuctembl
Bropoii 3ak0H TEpMOAMHAMUKY JJIS
69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX bubmmoreka [IOK
nporeccoB. Heobpatumocts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MPOIIECCOB
20 [IpuHLIHIIBL AEHCTBUSA TEITIOBBIX bubnuoreka [IOK
maruH. KIT/] https://m.eds00.ru/2e945513
7 MaxkcumansHoe 3Hauenue KIT. [{ukn bubmuorexa [JOK
Kapuo https://m.edsoo.ru/fe3857b9
Bbu6nmuoreka [JOK
72 Peuterre sazas https://m.edsoo.ru/b3efal8b
DKOJOTHUYECKUE ACTIEKTHI
73 WCTIOJIb30BaHMS TEIJIOBBIX JIBUTATENEH. bubmuorexa [JOK
TermoBoe 3arpa3HeHUE OKPYKAIOLIEH https://m.edso0o.ru/9867aaa7
cpenbl
Bbu6nmuoreka [JOK
& Peuterre sazas https://m.edso00.ru/c8c70432
O0001eHre U cUCTEMATU3ALMS 3HAHUN
Bbu6nmuoreka [JOK
75 no Teme "Tepmonunamuka. TemnaoBbie

MaIuHe!"

https://m.edso0.ru/28d62b3f
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KonTtponsHas pabora no Teme

Bbu6nmuoreka [JOK

76
"Tepmoannamuka. TennoBbsle MalIuHbI" https://m.edsoo.ru/1b6e26¢c5
ITapoo6pa3oBaHue U KOHIACHCAIIHS.
77 I/IcIr)Ia egne U KUneHue. Y aenpHas bubmorexa [JOK
p oA https://m.eds00.ru/6f8e6777
TEIIOTa TapooOpa3oBaHuUs
HacplIneHHbIe ¥ HEHACHIIIICHHBIC MTapPhl.
KauecTBeHHast 3aBUCUMOCTh IUIOTHOCTH
U JIaBJICHUS HACBILICHHOTIO Iapa OT
78 TeMIepaTypbl, UX HGSaBI/ICI/IM(I))CTB oT bubmorexa [JOK
. PaTypHl, https://m.edsoo.ru/f5¢17d02
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCHMOCTh TeMIIEPaTyphl KHUIICHUS OT
JIaBJICHUS B KUJIKOCTH
79 BrnaxnocTs Bo31yxa. AOCOMIOTHAS U bubanorexa [HOK
OTHOCHUTEJIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bu6mmorexka [IOK
80 Pemenue 3agau
A https://m.edso0.ru/18e95ff3
Teépnoe Teno. Kpucrannuueckue u
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubmmorexa LIOK
P ' P https://m.eds00.ru/20a88a03
KPHUCTAIIJIOB
[TnaBiieHre M KPUCTAUTA3AIIHS.
Bbu6nmuoreka [JOK
82 YV nenpHas TEIUIOTA IUIABJIEHUS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
eopmanyy TBEPAOTO Teja.
Aeop P bubmuorexa [JOK
83 Pactspkenue u cxxarue. Cnpur. Moayinb
. https://m.edsoo.ru/dalaabl0
FOnra. [Ipenen ynpyrux nedopmarumii
TemioBo€ paciIipeHue KUIKOCTEeH 1
R bubmuorexa [JOK
84 TBEPABIX T€l. AHTAPMOHM3M TEIIOBBIX

KOJIeOaHUI YacTHL] BELLIECTBA

https://m.edsoo.ru/7ba5edf2
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85 [IpeoOpazoBanue 3Hepruu B (ha30BBIX bubmmoreka [IOK

nepexoaax https://m.edso00.ru/97a0672f
Bbu6nmuoreka [JOK

86 YPaBHEHHE TEIIIOBOTO banarca https://m.edsoo.ru/ab1521fb
Bbu6nmuoreka [JOK

87 Peuterre sazas https://m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HaATSKEHUE.

Kanunnsipusie sinenus. Jlasinenue noa bubmuorexa [JOK

88 .

HWCKPHUBJICHHOMN TTOBEPXHOCTHEO https://m.edso0.ru/b42f1f97
s)kunkoctu. @opmyna Jlammaca
O06o01IeHre U cHCTeMaTU3alus 3HaHUN
89 1o TeMe "ArperaTHble COCTOSTHHS bubmorexa LOK
P https://m.eds00.ru/0b52575c
BemiecTBa. PazoBblie nepexoab"”
KontponbHas pabora o Teme
90 "ArperaTtHble COCTOSIHUS BEIIIECTBA bubmorexa LHOK
P | H ' https://m.edsoo.ru/7dc2a739
®da3oBble IEPEXOBI
DeKTpu3aIus Tel U €€ MPOosIBICHUS.

01 DIeKTpuyecKui 3apsia. /IBa Buaa bubanorexa HOK
AJIEKTPUYECKUX 3apsaaoB. [IpoBoaHUKY, https://m.edsoo.ru/laff445f
AUDJICKTPUKU U TTOJIYIIPOBOAHUKHU
DJIeMEHTapHbIN JIEKTPUUECCKUN 3aps/l.

92 3aK0H COXpaHEHUS AIEKTPUIECKOTO bubmorexa LHOK

P P https://m.edsoo.ru/f49afd24
3apsa

93 B3aumoneiictBue 3apsiioB. ToueuHbie bubmmoreka [JOK
3apsiabl. 3akoH Kynona https://m.eds00.ru/445b7746

Bbu6nmuoreka [JOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ecba

https://m.edsoo.ru/08fc19bc
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Onexrpuueckoe nojie. Ero aelicteue Ha

Bbu6nmuoreka [JOK

95
SIIEKTPUYECKUE 3aPSIIbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTB JIEKTPUYECKOTrO MOJIS.

96 [Ipo6usr1it 3apsz. JIunuu bubnuoreka [IOK
HaIPSHKEHHOCTH DJIEKTPUYECKOIO MOJIS. https://m.edso00.ru/3dac6957
OnHOpPOAHOE AIEKTPUUECKOE TI0JIE
ITorenMaILHOCTE

97 AIEKTPOCTATHYECKOTO oJsl. PasHOCTh bubmmorexa [TOK

P ' https://m.eds00.ru/80021447
MOTCHIHUAJIOB U HAIIPSAKCHUC
[ToreHuunanbpHas 3HEprus 3apsja B
98 aeKTpocTaTuyeckoMm mnose. [lorennnan brbmmorexa [TOK
P ] t https://m.edsoo.ru/af5fa389
3IEKTPOCTATHUECKOTO OIS
CBs13b HaPSKEHHOCTH TOJIA U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmmorexa LIOK
P t A https://m.edsoo.ru/df7a6838
3IEKTPOCTATHUECKOTO OIS

100 [Ipunnun cynepno3uuuu bubmmoreka [IOK
3JIEKTPUYECKUX TMOJIEN https://m.edsoo.ru/Ocfe4a6c

bu6mmoreka [IOK

101 P

crieHie saat https://m.eds00.ru/5a582263

102 [Tone Toueunoro 3apsna. [lone bubanorexka [HOK
paBHOMEPHO 3apsKEHHOU cepsr https://m.edso00.ru/b297b5c3
[Tosie paBHOMEPHO 3apsIHKEHHOTO O

103 00Bsémy mapa. [lone paBHOMEpHO bubmmorexa [TOK

y Iv) ) p . P https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOMU MIIOCKOCTH
[IpOBOTHUKY B AJIEKTPOCTATUYECKOM bubmmoreka [JOK

104
noJjie. Y ClIoBUE PaBHOBECHS 3apsI0B https://m.edso00.ru/32405eab

105 JIMBINEKTPUKHU U ITOJIYIIPOBOJHUKH B bubnuoreka [IOK

OJICKTPOCTATUYCCKOM I10JIC

https://m.edso0.ru/060ebab5
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Konpencarop. DnekTpoéMKOCTh

106 KOHeHcaTopa. DIEKTPOEMKOCTD bubmorexa LOK
A pa. P https://m.eds00.ru/845b4f73
MJIOCKOTO KOHZAEHCAaTOpa
[TapamiensHOE COeIMHEHNE bubnuoreka [IOK
107
KOHIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbHOE COEAUHEHNE bu6mmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsHKEHHOr0 KOHAEHcaTopa bubmmorexa [IOK
p P a p https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemenne 3amau https://m.edsoo.ru/5fb2acb5
https://m.edso0.ru/27434040
111 JIBukeHMe 3apsyKEHHOW 4acTULBI B bubmmoreka [IOK
OJHOPOJHOM 3JIEKTPHUYECKOM TTOJIE https://m.edsoo.ru/8341d6ac
112 Pemenne 3amau
113 O060011IeHNE U CUCTEMATHU3AIUs 3HAHUN Bbu6nmuoreka [JOK
1o TeMe "DyekTpuyeckoe mnoJe" https://m.eds00.ru/5752603f
114 KonTtponsHas pabora no Teme bubmmoreka [IOK
"DnekTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cwnna Toka. IlocTosSHHBIN TOK. Y CIOBHUSI
115 CYIIIECTBOBAHUS IIOCTOSIHHOTO bubmorexa [IOK
yit https://m.edsoo.ru/233311b5
3JIEKTPUYECKOTO TOKA
bu6mmoreka [IOK
116 41 .H OJ1C
crourmku Toka. Hanpsbierne u /1 https://m.edsoo.ru/0839a115
117 3akoH Oma 1S ydacTKa Lenu. bubanorexka [HOK
DJIEKTPUUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COITPOTUBIICHUS bubmmoreka [IOK

OJIHOPOJIHOTO TIPOBOJIHHUKA OT €T0

https://m.edsoo.ru/95fcdf51
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JJIMHBI U TUTOAAN MTOMIECPCUHOTO

CCUYCHHUS
119 VY 1enpHOE CONMPOTHUBIIEHUE BEILIECTBA. bubanorexa HOK
Pemenue 3agaq https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, MAPATIEIBHOE, Bbu6nuoreka [JOK
CMEIIIAHHOE COEIMHEHHE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX JIEKTPUUECKUX bubmmoreka [IOK
nenei. [Ipasuna Kupxroda https://m.eds00.ru/1794cf37
Bbu6nmuoreka [JOK
122 Pemerre saa< https://m.edSO(IJl.ru/3881b469
123 Pabora snekTpuueckoro Toka. 3akoH bubnumoreka [IOK
Hxoyns —Jlenua https://m.eds00.ru/a3605c5c
bu6mmoreka [IOK
124 Pemenne saxa- https://m.edsogru/6761bf0f
MOITHOCTP JIEKTPUUECKOTO TOKA.
125 TerioBass MOIITHOCTE, BEIZIEIsIeMas Ha bubmmorexa [IOK
https://m.eds00.ru/99750a6f
pe3ucrope
bu6mmoreka [IOK
126 Pemenne saxa- https://m.edsogru/eb72fc24
127 OJIC v BHyTpeHHEE CONTPOTUBIICHHE bubanorexa HOK
HCTOYHHUKA TOKa https://m.edsoo.ru/72d453af
128 3axon OMa A1 OJTHOM (3aMKHYTO) bubmmoreka [JOK
BIIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
Bbu6nmuoreka [JOK
129 Peerve 3axas https://m.edSO(IJl.ru/3580b679
Bbu6nmuoreka [JOK
130 MOWIHOCTE HCTOHHKA TOKA https://m.edsogru/aan51d8
131 KopoTtkoe 3aMbIkanme bubmuorexa [JOK
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https://m.edso0.ru/546f5632

132 KoHneHncarop B enu mocTOSSHHOTO TOKa bubmmorexa [JOK
A pEI https://m.edso00.ru/35368f3e
bu6mmoreka [IOK
133 Peuterre sazas https://m.edso0.ru/4410cef0
Pemenue 3agau no teme "IlocTostHHBIN bubmuorexa [JOK
134 .
3IEKTPUYECKHI TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo teme "IlocTostHHBIN bubmuorexa [JOK
AIEKTPUYECKHI TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau mo teme "IlocTostHHBIN bubmuorexa [JOK
INEKTPUUYECKUIN TOK" https://m.edsoo.ru/eb5d4687
O0001IeHNEe U cUCTEMATU3ALMS 3HAHUN
137 1o Teme "TIOCTOSTHHBIN EKTPUUECKUMA bubmorexa LHOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponbHas pabora o Teme bubmmoreka [IOK
"IToCTOAHHBIN JIEKTPUUECKUN TOK" https://m.edso00.ru/1885ddf1
DnexTpuyueckas MpoBOAUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUUECKUI bubmorexa OK
P o ' P https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXMpOBOAUMOCTD
DIIEKTPUUYECKUI TOK B paCTBOpax v
140 acIuiaBax dJICKTPOJIUTOB. 3aKOHBI bubmorexa TOK
p P ' https://m.edso00.ru/4b423491
®Dapanes U1 JIEKTPOIU3a
. bu6mmoreka [IOK
141 6) Nl
FICKTPHHCCIHHI TOK B Tasax. LUtasMa https://m.eds00.ru/92d92f76
DIIEKTPUUYECKU TOK B BaKyyMe. bubmuorexa [JOK
142
Bakyymabie Tpubopbl https://m.eds00.ru/2E+160
143 DNEKTPUYECKUN TOK B bubmmoreka [IOK

MOJTYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660
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144

[TomrynpoBOIHUKOBBIE TPUOOPHI

Bbu6nmuoreka [JOK
https://m.eds00.ru/83622200

145

DuU3NYECKU MPAKTUKYM MO TEME
"N3MepeHune Cuibl TOKa U HapsHKEHUS
B LIENIU TIOCTOSIHHOT'O TOKA MPHU TOMOIIH
AQHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB" WiIN
"3HaKOMCTBO C U(PPOBOIA
naboparopueit o ¢pusuke. [Ipumepsl
U3MepeHus: PU3NUECKUX BETUUUH MPH
MOMOIIM KOMIIBIOTEPHBIX TaTYUKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JBUKECHUS
C LEJBI0 ONPEACIICHUS MTHOBEHHOM
ckopoctH"

bu6mmorexka [IOK
https://m.edsoo0.ru/f6292f5f

147

DuU3NYECKU MPAKTUKYM 10 TEME
"N3MepeHue yCKOpEeHHUs IpU
MPSIMOJIMHEITHOM paBHOYCKOPEHHOM
IBWKEHUHU 110 HAKJIOHHOM MI0CKOCTH"
nn "UccnenoBanue 3aBUCUMOCTH MTyTH
OT BPEMEHH MPHU PAaBHOYCKOPECHHOM
nBIXeHun"

Bbu6nmuoreka [JOK
https://m.edso0.ru/6960b6ef

148

Du3n4eCcKuil IPAKTUKYM 110 TEME
"3mepenue yCKOpeHHst CBOOOIHOTO
naaeHus" win "M3yuenue 1BUKEHUs
Tesa, OPOIIEeHHOTO0 TOPU30HTAIBHO"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/d1ea2402

149

Du3n4ecKuil IPaKTUKYM 110 TEME
"N3y4yeHne qBUKEHUS Tea 110
OKPYXHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO

bu6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" uiu "MccnenoBanue
3aBHCUMOCTH MeproJia 00paleHus
KOHUYECKOI0 MasiTHUKA OT €ro
napaMmeTpoB"

150

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune paBHOAEHCTBYIOIEH CUIIBI
U JBHKEHUH OpYyCKa MO HaKJIOHHON
mmockocti" unu "IIpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHU JBUKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl”

Bbu6nmuoreka [JOK
https://m.edsoo.ru/0b34dh84

151

DuU3NYECKU MPAKTUKYM 10 TEME
"NccneqoBanue 3aBUCUMOCTH CHJI
YIPYTrOCTH, BO3HUKAIOIINX B PYKUHE U
pe3uHOBOM 00pasiie, OT Ux
nepopmanuu” wnn "Uzydyenue
JIBUYKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
010K"

bu6mmoreka [IOK
https://m.edsoo.ru/b55h81al

152

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenue kodpuimenTa TpeHus mo
BEJIMYMHE YIIIOBOTO KO3 PUIeHTa
3aBucumoctu Frp(N)" wim
"HccnemoBaHue IBUKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTH C TIEPEMEHHBIM
Kod(urmeHToM TpeHus" uiIn
"N3ydyeHue IBH>KEHUS Ipy3a Ha Baly C
TpeHuem"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/b83b1607

153

Du3n4ecKuil IPaKTUKYM 110 TEME

Bbu6nmuoreka [JOK
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"HccnenoBaHue yclIoBUN paBHOBECHS
TBEPJIOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KonctpynpoBanue
KPOHILITEHHOB U Pacy€T CUJl ynpyroctu"
unu "M3ydeHne ycTOM4nuBOCTH
TBEPAOIO TeJa, UMEIOILETO MJI0AAb
onops!"

https://m.edsoo.ru/4a04f4f7

154

DuU3NYECKU MPAKTUKYM 10 TEME
"U3Mepenne uMiysbca Tela mno
TOopMO3HOMY IyTu" unu "3mepenue
CHUJIBI TATH, CKOPOCTU MOJEIIH
AIIEKTPOMOOWIISI U MOTIHOCTH CHJIBI
Taru" win "CpaBHEHUE U3MEHEHMUS
MMITyJIbCa TEJa C UMITYJIbCOM CHJIBI"
unu "MccnenoBanue coXxpaHeHUs
UMITYJIbCA TPU YIIPYTOM
B3aumojieicTBun" unu "M3mepenue
KMHETUYECKOM SHEPruu Tefa 1o
TOPMO3HOMY ITyTH"

Bbu6nuoreka [JOK
https://m.edso0.ru/856fh28e

155

DuU3NYECKU MPAKTUKYM 10 TEME
"N3ydyeHne u30TepMUUYECKOTO Mpolecca
(pekoMeH0BaHO HCIIOIb30BaHHE
ndpoBoii 1aboparopun)" uiau
"N3ydyeHue u30XO0pHOro npouecca” uiu
"U3ydyenne n300apHOTO mporiecca’ wuiu
"ITpoBepka ypaBHEHUs COCTOSTHUA"

bu6mmorexka [IOK
https://m.edsoo.ru/e0fe7e07

156

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenue yneabHOu TenI0EMKOCTH"
un "UccnegoBanue npouecca

bu6mmorexka [IOK
https://m.edsoo.ru/2f2faa6l
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OCTBIBaHHMS BellecTBa" UIIH
"UccnenoBadnue agnadaTHOTO
npouecca’ wim "M3yuenne
B3aMMOCBSI3H DPHEPTUHU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS 1
TEMIIEPATYPbI KUIIEHUS )KUKOCTEN"

DuU3NYECKU MPAKTUKYM M0 TEME
"N3ydyeHue 3akOHOMEPHOCTEM
HCTIapEHUS KUJIKOCTEN" i
"U3mepenue yneabHON TENI0ThI

raBiaeHus apaa" win "Usyuenue
bu6mmoreka [IOK

157 CBOWCTB HaCBIIEHHBIX NTAPOB'" WK 1 1 https://m.edsoo.ru/6b1a23b5

"3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/yXa M OI[CHKa MaccChl IIapoB B
nomMemenun". Mamepenue

K03 puImeHTa moBEpXHOCTHOTO
HATSDKEHUS

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus SJHepruu
3apsYKEHHOI0 KOHJIEHCATOPA B SHEPTHIO
W3JIyYEHHUs CBETOaMoaa" I
"N3ydyeHue npoTekaHus TOKa B LETIH, bubanorexka [HOK
cojeprkallleil KoHaeHcaTop' uim https://m.edsoo.ru/ec424377
"Pacnipenenenue pazHOCTH

158

NOTEHLNAJIOB (HaNpsyKEHUs ) IpU
II0CJIE0BATEIbHOM COEIUHEHUH
KOHJIEHCAaTOpoB"

DuU3NYECKU MPAKTUKYM 10 TEME bubanorexka HOK

159
"UccmenoBaHue CMEIIaHHOTO https://m.edsoo.ru/2b179d98
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COEIMHEHUS PE3UCTOPOB" UIN
"U3Mepenne yneabHOro CONpOTUBICHUS
npoBogHUKOB" K "MccinenoBanue
3aBUCHMOCTH CHJIBI TOKA OT
HanpspKEHU 715 JTaMITbl HaKaJIuBaHUA'"

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anektponusa" wim
"NU3Mepenue 3apsaa 0JJHOBAIEHTHOTO
noHa" unu "Hccnenosanue

bu6mmoreka [IOK

160
3aBUCHUMOCTH CONTPOTUBIICHUS https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYpbl" HIIH
"CHsTHE BONBT-aMIIEPHON
XapaKTEepUCTUKH ruoaa"
PesepBHEIil ypok. O000IIEHNE U
161 CHCTEM&THSE}IIEI/ISI 3HAHUHU 10 TeMe bubmorexa LOK
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBHEIil ypok. O000IIEHNE U
162 CI/ICTIe)MaTmzp WSl 3HAHUH 110 TEMe bubnnorexa LIOK
" "H https://m.eds00.ru/3149956b
Jnnamuka
PesepBHbIil ypok. O6001mIEHNE 1
163 CHCTIe)MaTmZp WSl 3HAHUH 110 TEME Bubmorexa ITOK
" B " https://m.edso00.ru/0f9752ac
CraTuka TBEpJ0To Temna
PesepBHbIil ypok. O0001IIEHNE 1
164 CHCTIe)MaTmZp WS 3HAHUM 10 TEME bubmmorexa [IOK
" B " https://m.edso0.ru/6c0df9cc
3aKOHBI COXPAHCHUSA B MCXAHUKC
PeseprubIit ypok. O6001IeHNE 1
165 CHUCTEMAaTHU3alMs 3HAHUH 10 TEME bubmuorexa [JOK

"OCHOBBI MOJIEKYJISIPHOKUHETUYECKON
Teopun"

https://m.edsoo.ru/de148976
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PesepBHeIil ypok. O600IICHHE 1

. bubmuorexa [JOK
166 CUCTEMAaTH3aIA 3HAaHUH 10 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmoannamuka. TennoBsie MalIuHbI"
PesepBHelil ypok. O600IICHHE 1
CHCTEMAaTU3alMs 3HAHUH 10 TEME Bbu6nmuoreka [JOK
167 1
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Tepexoab”
PesepBurblil ypok. O0001IIEHNE 1
168 CHCTIe)MaTmZp Ut 3H3.HI/II§I 10 TEME 1 bubmmorexa LIOK
" 8 " https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
PesepBurlii ypok. O0001IEHIE 1
169 CI/ICTIe)MaTmzp Hst 3H3HI/II§I 10 TEME 1 bubmorexa LOK
| LU[ N https://m.edsoo.ru/3cae6dal
HOCTOSIHHBII/I BHGKTpI/I‘-IeCKI/II/I TOK
PesepBurlii ypok. O0001IEHHE 1
170 CI/ICTIe)MaTmzp Hst 3H3HI/II§I o TeMe "Toku 1 buGnnorexa LIOK
B " https://m.edso0.ru/cc7681d4
B Pa3IUYHBIX CpeIax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOIT'PAMME
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11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabusbie IlpakTuueckue
n/n Bcero u3yyeHusi  oOpa3oBaTesibHbIE
padoThI padoTsI
pecypchbl
B3anMonelcTBiEe TOCTOSHHBIX
1 MAarHuTOB ¥ IIPOBOJHUKOB C TOKOM 1 bubmorexa [JOK
POBOA ] https://m.eds00.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
BekTop MarHuTHOM WH WM.
2 [Tpun pI/Il'I CYIEPIO3H ;‘IZK I\I/;[aFHI/ITHI)IX 1 bubmorexa LOK
p UH yrep t . https://m.edsoo.ru/4clabcch
nosieid. JIMHUY MarHUTHOW WHIYKIIHH
3 MaruauTtHoe 1noJje NpoBOJHUKA C 1 bubmmoreka [IOK
TokoM. OnbIT Dpcrena https://m.eds00.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBlIEHUE U 1 bubnumoreka [IOK
MOJYJIb https://m.eds00.ru/26d9c5ba
bu6mmoreka [IOK
5 P 1
CILICHHE 33124 https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa AMriepa. 1 bubanorexka [HOK
DIIEKTPOU3MEPHUTEIILHBIEC TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOAYJb. J[BH>KEHUE 3apsKEHHOMN 1 bubmmoreka [JOK
YacTUIBI B OJTHOPOJHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
moJie
Bbu6nmuoreka [JOK
8 Peerve 3axas ! https://m.edso0.ru/504e98c7
bu6mmorexka [IOK
9 Pa6 JI 1
aboTa CHIIRT JIopeHta https://m.edsoo.ru/d518be4b
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Bbu6nmuoreka [JOK

10 Peenne 3anad https://m.edso0.ru/93617bd9
MarsauTHoE 110JI€ B BEIIECTBE.
11 deppoMarneTuku, napa- u bubmorexa LOK
pp - 11ap https://m.edso0.ru/30ff9608
IUaMarHeTUKHU
OCHOBHBIE CBOWCTBA
12 deppomarneTukos. [Ipumenenue bubmorexa LIOK
pp P https://m.eds00.ru/0b58190a
dbeppoMarHeTUKoOB
13 Pemenue 3aga4 mo reme "MarautHoe bubmuorexa [JOK
mmoJe" https://m.edsoo.ru/5b55¢307
14 Pemienne 3agau 1o teme "MarauTHoe bubmuorexa [JOK
mmosne" https://m.edsoo.ru/41c4ae8a
SIBneHne 3MeKTPOMArHUTHOU
15 HUH un. [ToTok BEKTOpa MarHUTHOMN bubmorexa LOK
FYKHHHI. p https://m.edsoo.ru/b3efa0cl
WHIYKITAN
Bbu6nmuoreka [JOK
16 IC upyKImM https://m.edso0.ru/48150bd8
17 3aKO0H 3JIEKTPOMArHUTHON MHAYKIIMU bubmmoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpudeckoe noiue. Toku bubnumoreka [IOK
Dyko https://m.edso00.ru/15abe140
OJIC uHAYKINHY B ABUKYITAXCS Bbu6nmuoreka [JOK
19
MPOBOJHUKAX https://m.edso0.ru/0235cc02
Bbu6nmuoreka [JOK
20 Pemenue sanas https://m.edsoo.ru/4dfda618
Bbu6nmuoreka [JOK
21 IT JI
DABILIO JIeHHa https://m.edsoo.ru/bbc22726
22 NunyktuBHOCT. Karymka bubmuorexa [JOK
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WHAYKTUBHOCTHU B IICTIU ITOCTOSAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SBnenue camounaykuuu. J/C

bu6mmoreka [IOK

23
CaMOMHAYKIUH https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIS KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHMTHOE T0JIE https://m.edsoo.ru/b3cOad11l
Bbu6nmuoreka [JOK
25 P
CIHICHHE sajat https://m.edsoo.ru/88f69d2b
26 O06o001enre U cucTeMaTru3aus bubmuorexa [JOK
3HAHUU 1O TeMe "DIeKTpoaguHaMHuKa" https://m.edsoo.ru/76484025
97 KonTtponbHas pabora o teme bubnumoreka [IOK
"OnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KonebarensHasa cucrema. CBOOOIHBIE
28 koneOanust. 'apmonnyeckue bubmmorexa [IOK
-Lap https://m.edsoo.ru/7c1db385
KoJIe0aHus
29 Kunematnueckoe u TMHaMHU4YECKOE bubmuorexa [JOK
OIMcaHye KojaeOaTenbHbIX BIKEHUN https://m.edso00.ru/87ce9498
DHepreTudecKkoe onucanue. BeiBoa
IUHAMHYECKOTO OIMCAHUS
30 rapMOHHMYECKHUX KojieOaHuil U3 X bubmorexa LOK
p https://m.edsoo.ru/e3c¢99692
SHEPTeTHYECKOT0 U KHHEMaTHYECKOTO
OITHCAHUS
Bbu6nmuoreka [JOK
31 A OaHui
MILTHTYa 1 hasa Konebanui https://m.edsoo.ru/7a0c439a
[Tepron u yacToTa KoJIeOaHMIA.
39 [Tepron ManmbIx CBOOOTHBIX Bbu6nmuoreka [JOK

KOJIeOaHNIT MaTEMaTHYECKOT'O
MasiTHUKA. [leprnoa cBOOOHBIX

https://m.edso0.ru/e0399319
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KOJICOAHUH MPYKUHHOTO MasiTHUKA

33 3aryxaromye KojJeOaHusl. bubanorexa HOK
Breinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bu6mmoreka [IOK
34 ABTOKOTICORHHA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3agaq https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHbpepeHusa "MexaHuueckue
36 K(f)ne6aHH;(11) BpM HBIKaJ'IBHBIX buGnnorexa LIOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O000I1IIeHIE U CUCTEMATU3ALUS
37 3HAHUHU 110 TeMe "MexaHndecKue buGnnorexa LIOK
https://m.edsoo.ru/eb84182f
KoJieOanus"
DJEeKTpPOMarHUTHBIE KOJICOAHUSI. bubnumoreka [IOK
38 o
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUTATYIbI
39 3apsiaa KOHAEHCATOpa ¢ aMIUIUTYION bubmorexa LOK
PA a p e https://m.edsoo.ru/093f9afl
CHJIBI TOKA B KOJIEOATEIIHHOM KOHTYpPE
3aKOH COXpaHEHMsI SHEPTUU B bubmmoreka [IOK
40
UJeaTbHOM KOJIe0aTETbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxaroIue dIEKTPOMArHUTHEIE
41 Kon}:éam::l Brin )Kp €HHBIE bubmorexa LIOK
' YA https://m.edso0.ru/5e668619
BHGKTpOMaFHI/ITHBIG KOHe6aHI/I$I
ITepemennsiit Tok. Peaucrop u
42 KOHJIEHCATOP B I[EU [IEPEMEHHOIO bubmmorexa [IOK
A p B p https://m.edso0.ru/84836152
TOKa
43 Karymika HHIYKTUBHOCTH B IIETTH bu6mmoreka [IOK
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IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3akoH Oma 1l 2JIEKTPUUYECKOM 1enu

bu6mmoreka [IOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MoIHOCTh NEPEMEHHOTO TOKA.
45 AMIIUTYIHOE U JEHCTBYIOIIEE bubmorexa LOK
YA a yrotm https://m.edsoo.ru/lcac6c4c
3HAYCHHUE CUJIBI TOKA W HAIIPSHKEHUS
46 Pesonanc B dJIeKTpHUUECKOI LIETTH bubmorexa LIOK
P H https://m.edsoo.ru/087506df
bu6mmoreka [IOK
47 P
CHICHHE 3a/at https://m.edsoo.ru/a16836a4
W neanpHbIif TpaHchopMaTop.
48 HﬂomBo CTB(I)) ne(be I;qa I/Ip bubmorexa LOK
p A » TIepelt . https://m.eds00.ru/f97418ae
NMOTpeOICHHE IECKTPUICCKON SHEPT U
DKOJIOTUYECKUE PUCKH IIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp BT i I/ICHOJ‘IBBO]faHI/IHp bubmorexa LOK
YAIRTYP . https://m.edsoo.ru/a6f74d93
AJICKTPOIHEPTUU B TTOBCEIHEBHOMN
SKU3HHA
Bbu6nmuoreka [JOK
50 P
CIHICHHE sajat https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
o1 Pemenue sanas https://m.edsoo.ru/7cab59f8
O00011eHNE U CUCTEMATU3ALMS
52 3HAHUH 110 TeMe "DIIEKTPOMArHUTHBIE bubmmorexa [IOK
| P https://m.edso00.ru/401024a9
KoJIe0aHus
MexaHUYECKHUE BOTHBI. bubmuorexa [JOK
53
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJTH bubmuorexa [JOK
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https://m.edso0.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3ByKa bubmmorexa LIOK
Y- AapaKTep K https://m.edsoo.ru/138b6f09
Wndpa3syk u yaptpassyk. [llymoBoe bubmmoreka [JOK
56 .
3arps3HEHUE OKPYKAIOIIEN CPEIbI https://m.eds00.ru/7380038f
Bbu6nmuoreka [JOK
S Pemterre sazas https://m.edsoo.ru/cfd918bf
58 DIIEKTPOMArHUTHBIE BOJTHBI. bubmmoreka [JOK
N3nyyeHne 3J1eKTpOMarHuTHBIX BOJTH https://m.edso0.ru/714e5db1
59 DHeprusi MEKTPOMArHUTHBIX BOJIH. bubanorexka [HOK
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana 31eKTPOMarHUTHBIX BOJIH.
60 [TpuMeHeHue IeKTPOMAarHUTHBIX bubmmorexa [TOK
P P https://m.edso0o.ru/49be1f9e
BOJIH B TEXHUKE U OBITY
[IpuHIUIIBI paANOCBA3U U
61 TeJIEBUICHUA. Pagronokamus. Bbu6nmuoreka [JOK
DJIEKTPOMArHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f1f8
OKpY Aol Cpebl
62 KonTtponbHas pabora o Teme bubmmoreka [IOK
"Konebanus u BOIHBI" https://m.edso0.ru/4f7985a0
63 Caert. 3aKOH NPSMOIUHEHHOTO bubanorexka HOK
pacnpoCcTpaHEeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3aga4 Ha IpUMEHEHUE
64 3aKOHa MPSIMOJIMHEIHOTrO bubmmorexa [TOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue csera. [lnockoe 3epkaino. bubmmoreka [IOK
Cdepudaeckoe 3epkano https://m.edso0.ru/a005d2bb
66 [Ipenomienue cBera. AGCOMIOTHBIN U bubmmoreka [JOK
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OTHOCHUTEJILHBIN ITI0KA3aTelb
npenomiieHus. [lomHoe BHyTpeHHee
oTpaxxeHue. [IpenenbHblid yro
MOJIHOTO BHYTPEHHETO OTPaKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3aga4u Ha npuMeHEHUE

Bbu6nmuoreka [JOK

7
6 3aKOHOB OTPAXKEHUS M MPETOMIICHUS https://m.edsoo.ru/49d830a9
cBeTa
Xonx nyuent B mpusMe. Jucrniepeust
N bu6mmoreka [IOK
68 cBera. CIHOXKHBIN cocTaB OeJIoro CBETA.
https://m.edsoo.ru/d8elc3be
IlseT
69 JInn3bel. ®OKYyCHOE PacCTOSIHUE U bubanorexka HOK
onTHYecKas Cuiia JIMH3EI https://m.edso0.ru/60441359
70 [Toctpoenue nzobpaxeHuit B TMH3aX U bubmmoreka [JOK
UX CHUCTEMaXx. Y BeJIMUeHHe JIMH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3anau Ha nocTpoeHue
71 U300paKEHUN, OYYAEMBIX C bubmorexa LIOK
p ’ i https://m.edsoo.ru/5a868f09
IIOMOIIIBIO JINH3
712 I'na3 kak onrruyeckasi cucTeMa bubmmorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. IIpenensl
73 II I/IMeHI/IMOi[TI/I FG(I))MHGT H‘-IGCKOﬁ BI/I6J'II/IOTGK3. HOK
p p https://m.edsoo.ru/cd174al10
OIITUKHA
74 CKOpOCTh CBETa U METOBI €€ bubanorexka HOK
HU3MEPEHUs https://m.edsoo.ru/f32aab06
bu6mmorexka [IOK
75
Jlucnepens caeta https://m.edsoo.ru/lel6ccbe
76 HNurtepdepentus ceeta bubmorexa HOK

https://m.edsoo.ru/5fc0c638
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KorepenTHbie uCTOUYHUKHU. Y CITOBUS

77 HaOIOZICHUSI MAKCUMYMOB U buGnnorexa LIOK
https://m.edso0.ru/c6416d48
MHUHHMYMOB
Bbu6nuoreka [JOK
8 Pemerre saa< https://m.edSO(IJl.ru/3061de2b
Bbu6nmuoreka [JOK
7 lpumenenue nuTepdepern https://m.edSO(IJl.ru/668edb08
Bbu6nmuoreka [JOK
80 Jlucppaxuus ceera https://m.edSO(I)l.ru/12ed04b5
81 Hudpakuonnas pemérka. Y ciaoBue bubmmoreka [JOK
HaOJIOJICHUS TJIAaBHBIX MAKCHMYMOB https://m.edsoo.ru/f998d964
Bbu6nuoreka [JOK
82 Peerve 3axas https://m.edSO(IJl.ru/d5804lla
83 [TonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
[Tonsipuzanust cBera https://m.edsoo.ru/e9890fe9
Bbu6nmuoreka [JOK
84 Pemerre saa< https://m.edSO(IJl.ru/05608158
85 CBETOBBIC SBJIICHHS B IPUPOIE bubmmorexa [JOK
https://m.edso0.ru/0b36363d
86 O06o01IeHre U cucTeMaTH3aIus bubmuorexa [JOK
3HaHui 1o Teme "OnTtuka" https://m.edso0.ru/8a14748b
87 KonTtponbHas pabora o Teme bubnuoreka [IOK
«OnTuka https://m.eds00.ru/82315dd4
['paHuIIBI TPUMEHUMOCTH
88 KJIACCHYECKOM MEXaHHUKH. 3aKOHBI bubmuorexa [JOK
3JIEKTPOJIMHAMUKYU U TTPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCUTCIIBHOCTHU
89 [TocTynaTel cienuanbHOU TEOPUH bubmuorexa [JOK
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OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHCcTBEHHO-BPEMEHHOM
unTepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NIpUYUHHOCTH.

bu6mmoreka [IOK

90
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. https://m.edso00.ru/d83742bb
3ame/yieHre BPEMEHH U COKpAIlleHUE
JUINHBI
01 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubanorexka HOK
YJaCTUILIBI https://m.edsoo.ru/853a64fc
CB43b MaccChl C SJHEPTUEH 1
92 HAMITYJIbCOM PEISITUBUCTCKON YaCTHUIIBI bubmorexa [IOK
y p Hpt- https://m.edsoo.ru/b6258ffa
DHeprus MoKost
93 PaBHOBecHOE TEIIOBOE U3ITyUEHNE bubmmorexa [IOK
yi https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
%4 3akon cmemenns Buna https://m.edsoo.ru/1c5ff752
95 I'nmote3a M. Ilmanka o KBaHTax. bubmuorexa [JOK
doToHEI https://m.edsoo.ru/a5ffa218
Bbu6nmuoreka [JOK
% DHEPrus M HMITYILC (pOTOHa https://m.edsoo.ru/7fb307ec
97 dotorpdext. OnbiTer A. T'. bubmmoreka [JOK
CroneroBa. 3akonbl (hoTodPdexra https://m.edso00.ru/8c68e5b9
VYpaBHeHnue DiHIITEIHA 17151
98 dororddekra. "Kpacnas rpanumna" bubmmorexa [JOK
- RP paHii https://m.edsoo.ru/01ef4556
doTtoarpdexra
99 Hasnenue ceera. OnbiTh [1. H. bubanorexka [HOK
Jlebenena https://m.edsoo.ru/64b4f966
100 BoJtHOBEIE CBOMCTBA YaCTHIL bu6mmoreka [IOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

https://m.edsoo.ru/f59cfcec

Bonnsl ne bponns. JlnuHa BOIHBL 1€

. bubmuorexa [JOK
101 bpofius 1 pasmepe! o6nzicm https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIMH JIBUKYIICHCS YaCTHIIBI
102 KopmyckynsipHO-BOJTHOBOM Tyaau3m bubmorexa LOK
PHyCKyIip a4 https://m.edsoo.ru/8ccab62a
103 Judpakuus 37eKTpOHOB Ha bubmmoreka [IOK
KpHCTauiax https://m.edsoo.ru/30dbal8c
Cne Ka U3MEpEeHUH KpOMHpE.
104 CEOI;II:IIS)HIieHI/II/ISI T{GEHHI;HG?ISHHH(?CTBQEP bubmorexa LHOK
. pe https://m.edsoo0.ru/65783dec
[eitzenbepra
bu6mmoreka [IOK
105 Pemenne rpaguueckux sanas https://m.edsoo.ru/e70195bd
N bu6mmoreka [IOK
106 Petuieriie pacuCrHbIx safat https://m.edsoo.ru/ee9b3182
KonTponpHas pabora o Temam: BuG 10K
" . ) HOJIMOTEeKA
107 OCHOBHVCTO ’ K"()p MYCKYIPHO https://m.edsoo.ru/c3de891a
BOJIHOBOU AYyaJin3M
OMBITHI 1O UCCIICIOBAHUIO CTPOCHHUS
108 aroMma. [ImanerapHas Moaenb aToma bubmorexa [JOK
. P A https://m.edso00.ru/312b750a
Pezepdopna
bu6mmoreka [IOK
109 Hocrynatet bopa https://m.edsoo.ru/404dfa9a
110 Bunel cniektpoB. CriekTp ypoBHEM bubanorexa HOK
SHEpPruU aToMa BOAOpoAa https://m.edsoo.ru/cf74blla
CnoHTaHHOE U BBIHYKJIEHHOE bubmmoreka [IOK
111
W3JIyYEHHE CBETA https://m.eds00.ru/f945d85c
112 Jlazep bubmmoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

https://m.edsoo0.ru/2288a0c4

113

Hyxnonnas mozens sanpa
['eitzenOepra-MBanenko. 3apsa u
MaccoBoe 4ucio sapa. M3oromnsl.
PagnoakTuBHOCTE

Bbu6nmuoreka [JOK
https://m.edsoo.ru/34ada5de

114

3aKOH palMOaKTUBHOTO pacnaja.
CBolicTBa HOHU3UPYIOLIETO
n3ny4yeHus. Bnusgaue
PaAMOAaKTUBHOCTH HA KUBBIE
opranu3msl. [lozumerpus

Bbu6nmuoreka [JOK
https://m.edsoo.ru/aab98bef

115

DHeprusi CBsSI3U HYKJIOHOB B siZIpe.
SAnepusie cunbl. Jledekt Macch spa.
S nepHblie peakiuu. AnepHbie
peakropsl. [IpoGiems! ynpasisieMoro
TEPMOSICPHOTO CHTE3a.
DKOJIOTUYECKHUE ACTIEKThI Pa3BUTHS
SIIEPHOM SHEPIEeTUKH

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff1758d0

116

MeToibl perucTpanuu u
WCCJICIOBAHMS DJIEMEHTAPHBIX YaCTHII.
DyHIaMEeHTAIbHBIE B3aUMOJEHCTBUS.
baproHbl, ME30HBI U JICITOHBI.
[IpencraBnenue o CtangapTHOM
MOJICIIN. KBapK-I‘JIIOOHHaH MOJCJIb
aJpOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/lac08a5b

117

®u3suka 3a npenenamu CTaHaapTHON
Mozaenu. TéMHast maTepus u TEMHas
sHeprus. EnuHcTBO Qusnueckoit
KapTUHBI MUpa

bu6mmoreka [IOK
https://m.edsoo.ru/c026fd37

118

Oranbl pa3BUTHS ACTPOHOMHUH.

bu6mmoreka [IOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HaueHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TpMeHUMOCTh 3aKOHOB (PU3UKHU IS
00BSICHEHUS IPUPO/IbI KOCMHUECKUX

bu6mmoreka [IOK

119
00BEKTOB. MeTO/Ibl aCTPOHOMHYECKHIX https://m.eds00.ru/39c44028
HUCCIeI0BaHuN
CoBpeMEHHBIE ONITHYECKUE
120 TEJIECKOIIBI, PAANOTEIECKOIIEI bubmorexa LIOK
ds ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro Heba. Co3Be3aus,
121 SIPKUE 3BE3/bI, IUTAHETHI, UX BUIUMOE bubmorexa LOK
p AbL ’ g https://m.edsoo.ru/aac588eb
NIBIDKEHHUE
Conneunas cucrema. CoJHIie.
122 ConneyHast akTUBHOCTEL. MCTOYHUK bubmorexa LOK
. https://m.eds00.ru/22748eb4
sHepruu CoyHIA U 3BE3]
3BE3/bI, X OCHOBHEBIE
123 XapakTepucTuku. Jlmarpamma bubmorexa HOK
y pakrep . P | https://m.eds00.ru/42169944
CIEKTPAJIbHBIN KJIacC — CBETUMOCTD
124 3Be3/1bI TJIaBHOM MIOCIEI0BATEILHOCTH bubmmorexa [IOK
A A https://m.edsoo.ru/b3cb766¢
BnytpenHee ctpoeHue 3BE3.
125 CoBpeMeHHbIE NPECTABIECHUS O bubnumoreka [IOK
MPOUCXO0KACHUH U 3BoonnU CoJHIa https://m.edsoo.ru/d09da494
U 3BE37. DTallbl )KU3HU 3BE31
Mnineunsiii [1yTe — Hama ["anaktuka.
126 Tumne! ramaktuk. YépHble ALIPHI B bubmnorexa [IOK
- ep p https://m.edsoo.ru/7cd10a0a
sIIpax TalaKTUK
127 Bcenennas. Pacuimpenne Beenennoid. bubanorexka [HOK

3akon Xa66ma. Teopus bombmioro

https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
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B3phbIBa. PenukToBoe H3JTYUCHUC

128

MacmrabHas cTpykrypa Beenennoii.
MeraranakTuka

bu6mmoreka [IOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie mpo6iieMbl aCTPOHOMUH

bu6mmoreka [IOK
https://m.edsoo.ru/d37d9ffe

130

DuU3NYECKU MPAKTUKYM 10 TEME
"NccneqoBanue MAarHUTHOTO ITOJIA
IMOCTOSTHHBIX MarHUTOB' MIIH
"UccnemoBaHue CBOMCTB
dbeppomMarueTUKoB" UIu
"UccnenoBaHue aeiicTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM"

bu6mmoreka [IOK
https://m.edsoo.ru/67361aef

131

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMiiepa" uim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AMriepa OT cuJiIbl TOKa" WU
"OnpeneneHne MarHUTHOM HHAYKIIUH
Ha OCHOBE M3MEpEHUs CUiibl AMriepa"

Bbubnmuoreka [JOK
https://m.edsoo.ru/fcae91e9

132

Du3nUecKuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS
3JIEKTPOMArHUTHON MHIYKIUU'" WIIH
"OnpeneneHue UHIYKIIMA BUXPEBOTO
MarduTHOTO 1OA"

https://m.edso0.ru/c36658da

133

Du3n4ecKuil IPaKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS
camouHaykiuu'" wim "COopka Moaenu
3JIEKTPOMArHUTHOTO reHeparopa”

Bbu6nmuoreka [JOK
https://m.edsoo.ru/b8fb6391

134

Du3nUecKuil IPAKTUKYM 110 TEME

Bbu6nmuoreka [JOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"U3mepenue nmeproia CBOOOTHBIX
KoJie0aHUN HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"

https://m.edso0.ru/5d159d35

Du3n4eCcKuil IPAKTUKYM I10 TEME

Bbu6nmuoreka [JOK
135 "IIpeoOpa3oBaHue YHEPTUU B
peodP I,), https://m.eds00.ru/a28026bd
NPYKUHHOM MasiTHUKE
DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepe3 MOoCIe0BaTeNIbHO COSTMHEHHBIE
136 KOHJCHCATOP, KaTyIIKy U pe3uctop"” bubmmorexa [JOK
- P, KaTyley 5 P P https://m.edso0.ru/89dc2d90
win "UccrnenoBanue padboThl
HCTOYHUKOB CBETA B LIETIN
MIEPEMEHHOT0 TOKa"
Du3n4eCcKuil IPAKTUKYM 110 TEME
137 "N3yueHune napameTpoB 3BYKOBOM bubmmorexa [JOK
. " P P e https://m.edso0.ru/b100661a
BOJIHBI
DuU3NYECKU MPAKTUKYM 10 TEME
"N3MepeHue nokasaTesis IpeJoMICHUs
138 crexna" wim "Tlonydenue bubmmorexa [TOK
- https://m.edso00.ru/42569eal
U300pa’keHHs B CUCTEME U3 TNIOCKOTO
3epKajia v JIUH3bI"
Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSHUS OT BEILECTBA bubmmoreka [IOK
(Ha mpuMepe KHUIKUX JTHH3)" WIn https://m.edsoo.ru/b879fb3f
"N3mepenne pOKyCHOTO pacCTOSHHS
paccenBarOUX JUH3"
140 Du3nUecKuil IPAKTUKYM 110 TEME bubnuoreka [IOK

"Habmonenue nudpakuuu,

https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

UHTEpEPEHINH U TOJSIPU3ALIH
ceera"

141

Du3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbCa U SBHEPTUU
PENATUBUCTCKHUX YaCTHII (TI0
dororpadusM TPEKOB 3apsHIKEHHBIX
YaCTHI[ B MArHUTHOM T10J1€)"

Bbu6nmuoreka [JOK
https://m.edso0.ru/63756c47

142

Du3n4eCcKuil IPAKTUKYM I10 TEME
"N3mepenue nocrossHHoM [ nanka Ha
OocHOBe uccienoanus Gorodddexra"
uin "UccnegoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAHO] OT
HanpspKeHus"

Bbu6nmuoreka [JOK
https://m.edsoo0.ru/eb916f82

143

Du3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue cnekrpa
pa3peKEHHOT0 aTOMapHOI'0 BOOpoAa
W U3MEpPEHHeE MOCTOsTHHOM Pundepra"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ec651eb8

144

Du3n4eCcKuil IPaKTUKYM 110 TEME
"HccnenoBaHue paaroakTUBHOIO
¢oHa ¢ ucnoap30BaHKEM J103UMeTpa”
win "U3ydenue noriouieHus o6era-
YaCcTHUI AJTIOMUHUEM"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/c3dabebe

145

Du3n4ecKuil IPAKTUKYM 110 TEME
"HaOmroaeuus 3B€31HOr0 HEOa
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN TSl OTIPEACIICHHS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC

Bbu6nmuoreka [JOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3iusi CeBepHOro Mosymapus u
spkue 38€3a61" win "HaOmroaeHus B
teseckon JIyHbl, IIJIaHET, TYMAHHOCTEN
U 3BE3IHBIX CKOIUICHUN"

O06o0011eHNEe U CUCTeMAaTU3aIUS
3HaHui. Ponb GU3MKK U aCTPOHOMUM B

. . bubmuorexa [JOK
146 YKOHOMHYECKOH, TEXHOJIOTHYECKOM,
. . https://m.edsoo.ru/ad6ddeed
COITMATbHOM M ATUYECKOH chepax
JESATSIIbHOCTH YeIOBEKa
O06o01IeHre U cucTeMaTr3aIus
147 3HaHuil. Ponb u MecTo ¢pu3uku u bubmmoreka [IOK
aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOMU https://m.edsoo.ru/18f19f7c
KapTUHE MHpa
O06o01IeHre U cucTeMaTr3aIus
3Hanuil. Ponk ¢pusnueckoil Teopun B
OpPMUPOBAHHUU IT CZ[CTaBJIeHI/Iﬁ (0]
148 ingnqeimﬁ Ka TI:IHG MHpa, MECTO bubmmorexa [JOK
. P pa, https://m.edsoo.ru/e7d400f4
(bU3UIECKON KapTUHBI MUpa B 001IIEM
PAIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O MPUPOIC
149 O06o01IeHre U cucTeMaTH3aIus bubmuorexa [JOK
3HaHui o teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/4e31b507
O06o00mIeHNEe U CHCTEMAaTH3aIIHS bubmuorexa [JOK
151 e n n
3HaHui 1o teme "/{nHamuka https://m.edsoo.ru/2dfbafc5
O06o01IeHre U cucTeMaTH3aIus
. " Bbu6nmuoreka [JOK
152 3HaHui o TeMe "CTaTuka TBEpI0TO

Tema"

https://m.edsoo0.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
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O00011eHHE U CUCTEMATU3 AL

153 3HaHUH 110 TeMe "3aKOHBI COXPaHEHHUS Bubmiorexa LJOK
" P https://m.edso00.ru/32a4d1a0
B MEXaHUKE
O000I1IIeHNE U CUCTEMATU3ALHS
154 3HaHu# 110 Teme "OCHOBEI Bubmiorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOHeKyJBIpHO-KI/IHeTI/I‘IeCKOI/I TeOpI/II/I
O00011eHNEe U CUCTEMATU3ALMS
155 3HaHui 1o teme "TepmoauHamuka Brbmorexa [IOK
P A ’ https://m.eds00.ru/c63f7c10
TerioBble MaITUHEBI
O00011eHNEe U CUCTEMATU3ALMS
156 3HaHUU 1O TeMme "ArperaTHble bubanorexka HOK
cocTosgHus BenrecTsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexonnr”
O00011eHNEe U CUCTEMATU3ALMS
157 3HAHUH 110 TeMe "DIIEKTPUUECKOE Bubmiorexa LOK
" P https://m.edsoo.ru/3bf0def9
oJIe
O000I1IIeHNE U CUCTEMATU3ALIUS
158 3HaHui mo teMe "lIlocTosHHBIN Bubmiorexa LOK
. " https://m.eds00.ru/71453ee6
INEKTPUYECKUN TOK
O000I1IIeHNE U CUCTEMATU3ALUS
159 3HaHu# 110 TeMe "TOKH B pasInUHBIX Bubmiorexa LIOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O00011eHNEe U CUCTEMATU3ALMS bu6mmoreka [IOK
3HaHUU 1o TeMe "MaruutHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBurlii ypok. O0001IEHIE 1
161 CI/ICTIe)MaTmzp Hst 3HaHI/II7]-Iu 10 TEME Bubmiorexa LIOK
" B " https://m.eds00.ru/053e2248
DNeKTpOMAarHUTHAS. HHTYKITHS
162 PesepBublit ypok. O6001meHue u bubmmoreka [IOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
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CUCTCMaTHu3al s 3HaHI/II>'I I10 TCMC
"Mexanndeckue Konedanus"

https://m.edsoo0.ru/d6310bfd

PesepBHeIil ypok. O600IICHHE 1

bu6mmoreka [IOK

163 CHUCTEMATH3ALMs 3HAHUH 10 TEME
" B " https://m.edso0.ru/5e2bb83d
DNEKTPOMAarHUTHBIE KOJICOaHMs
PeseprubIit ypok. O6001IeHNE 1
CHCTEeMAaTH3alus 3HaHUH 110 TeMe bubmuorexa [JOK
164 |
MexaHn4YecKHe U 3JEKTPOMAarHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBHEIil ypok. O000IIEHNE U
165 CI/ICTIe)MaTmzp WS 3HAHWH 110 TEME bubmorexa [IOK
" " B https://m.edso00.ru/52ad1603
Onruka
PesepBHEIil ypok. O000IIEHNE U
P P . bubmuorexa [JOK
166 CUCTEMAaTH3AaIA 3HAaHWH 110 TEME
https://m.edsoo.ru/5beclc65
"OcuoBsl CTO"
PesepBHbIil ypok. O000MmIEHNE 1
167 CHCTIe)MaTmZp WS 3HAHUU 110 TEME buGnnorexa LIOK
" B . " https://m.edso0.ru/f7¢59d38
KoprnyckysipHO-BOJTHOBOU JTyalli3M
PesepBHbIil ypok. O000MmIEHNE U
168 CHCTIe)MaTmZp WS 3HAHWI 110 TEME bubmmorexa [TOK
" B " https://m.edso00.ru/1f511654
dusznka atoma
PeseprubIil ypok. O6001IeHNE 1
CHCTEeMAaTH3alus 3HaHUH 110 TeMe bubmuorexa [JOK
169 |
®u3uKa aTOMHOTO S/1pa U https://m.edsoo.ru/905c5ce0
3JIEMEHTApHBIX YaCTHIL"
PesepBHEIil ypok. O000IIIEHNE U
P P . bu6mmoreka [IOK
170 CUCTEMAaTH3AaIA 3HAaHWH 110 TEME

"DneMmeHTHl acTpouzuxu"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI10 KJIACC

Kon
NpoBepsieMoOro
pe3yabTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl CpeiHero 001ero o0pa3oBaHusi

JleMOHCTpHpOBATh HAa MpUMeEpPaxX poyib U MecTo (GU3UKU B (HOPMUPOBAHUU
COBPEMEHHON HAy4YHOW KapTHHBI MUPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHM, B TPAKTUYECKOM JEATEIIbHOCTH JIFOIEH

10.2

Y4YuTBIBaTh TPAaHUIBl MPUMEHEHHsS] H3YYCHHBIX (DU3MUYECKUX MOJIENEH:
MaTepHagbHas TOUKa, MHEpPIHaIbHas CUCTEMa OTCUETa, aOCOMIOTHO TBEPIOE
TEJI0, UACAIBHBIN I'a3; MOACIIA CTPOEHUS I'a30B, KUIJKOCTEH U TBEPABIX Tell,
TOUYECYHBIN IEKTPUUECKUM 3apsaa — NP pelieHUH (PU3NYECKUX 33134

10.3

PacnioznaBats pusmdeckue sBieHus (IPOIECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYISIPHO-KUHETUYECKOH TEOpUU  CTPOCHUS
BEIIECTBA M DJIGKTPOJAMHAMUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE JBUKCHHE, CBOOOJHOE TMAaJIEHUE TEJ, IBHKCHHE TI0
OKPY>KHOCTH, HWHEpIUsA, B3auMojeciicTBue ten; nuddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE >KUJIKOCTEH U TBEPIBIX TeJ, U3MEHEHUE 00bEMa Tel
npu HarpeBaHuM (OXJIXACHWM), TEIUIOBOE pPAaBHOBECHE, HCIApEeHHeE,
KOHJCHCAllUs, IUIaBJICHHEe, KPUCTAJUIU3allHsl, KUIIEHUE, BIaKHOCTh BO3/1yXa,
MOBBIIICHHUE JTAaBIICHUS Ta3a MPHU €ro HarpeBaHUHU B 3aKPBITOM COCY/IE, CBSI3b
MEXIy TTapaMeTpaMH COCTOSIHUS ra3a B M30IPOLIEccax; dIEKTPHU3AIUS Tell,
B3aMMO/ICVICTBUE 3aps10B

10.4

OnuceiBaTh MEXaHUUYECKOE JBM)KEHUE, UCIOJb3YsI (GU3NUECKNUE BEITUUYUHBIL:
KOOpAMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMIyJIbC TeNla, KUHETUYECKas DSHEprus, NOTEHLUalbHAas dSHEprus,
MexaHu4deckass paboTa, MexaHW4yecKas MOLIHOCTb, NPU  ONHCAHUHU
NPaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOJIb3YyEeMBIX BEIMYMH, MX
0003HAueHHsI U EIMHUIBI, HAXOAUTHb (OPMYIIbI, CBS3BIBAIOIINE ITAHHYIO
(U3NYECKyIO BETUUUHY C IPYTMMHU BEIMYMHAMU

10.5

OnuceIBaTh HU3YUCHHBIC TCIIJIOBBIC CBOMCTBA TE€JI U TEILIOBELIE SIBJICHHA,
HCIIOJIb3YA (1)I/I3I/I‘IGCKI/IG BCJIMYHMHBI: OTABJICHUC ra3a, TEMIICpaTypa, CpCaAHsAA
KHHETUYCCKAaAa OHCPTHUA Xa0THUYCCKOI'O ABHUKCHU A MOJICKYII,
CpCAHCKBaApPATHUYIHAA CKOpPOCTb MOJICKYII, KOJINYECTBO TCIIJIIOTHI,
BHYTPECHHSISI dHEprus, padbora raza, KOAID(HUIMEHT IMOJIE3HOTO JEHCTBUSA
TETUIOBOTO JBHUTATENS; TIPU OIMCAHWU MPABUIBHO TPAKTOBATH (U3NUCCKHUN
CMBICJT UCIIOJIB3YEMbIX BEJIHYUH, UX OOO3HAYCHHS W CAMHHUIIBI, HAXOJUTh
(GOopMyIbI, CBS3BIBAIOIIME MAaHHYIO (U3MYECKYIO BEIUYHUHY C JAPYTHMH
BCIIMYNHaAM

10.6

OnuceiBaTh ~ M3y4YCHHBIC  DJEKTPUYECKHE  CBOWCTBA  BEIIECTBA U
AJICKTPUYECKUE SBJCHUS (IIPOIECCHI), UCIOIB3Ys (PU3MUECKUE BEITUYUHBI:




ANEKTPUUECKUN 3apsill, DJEKTPUUYECKOE TMOJie, HANpsHKEHHOCTh IO,
MOTEHLIMaJ, Pa3HOCTh MOTEHIMAJIOB; MPU OMHCAHUU MPABUIBLHO TPAKTOBATh
(bu3HYECKU CMBICIT HCTIONIb3YEMbIX BEIMYUH, UX 0003HAYCHUS U €AUHMUIIbI;
yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C
JIPYTMMH BETUYMHAMHU

10.7

aHaATM3UPOBaTh (hPU3MYECKHE MPOIECCHl U SABICHHS, UCTIONb3YS (PU3HUecKue
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoro Ttsrotenus, |, Il u Il 3axoHbI
HeroToHa, 3aKOH COXpaHEHUS MEXaHWYCCKOW IYHEPTHH, 3aKOH COXPAHCHUS
UMITyJIbCA, TPUHIOUI  CYMEPHO3UIMK  CHJI, TPHHIHI  PaBHOMPABUS
WHEPIHUATBHBIX CUCTEM OTCYETA; MOJICKYJIIPHO-KHHETHYECKYIO TCOPHIO
CTPOCHHS BEIECTBA, Ta30BbIC 3aKOHBI, CBS3b CPEAHEH KWHETUYECKOU
SHEPTUU TEIUIOBOTO JIBWKEHHS MOJIEKYJI C abCONIOTHOW TeMmepaTypoH,
MEepBBIA  3aKOH TEPMOJWHAMHUKHU; 3aKOH COXpPAaHEHUS DSIEKTPHUECKOTO
3apsiga, 3akoH KyrnoHa; mpu 3TOM pasznuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKECHHE W YCIOBUS (TpaHHUIIbI, 00JIaCTH)
MPUMEHHUMOCTH

10.8

OOBACHATH OCHOBHBIC TMPHHLMIBI JEHCTBUS MAallWH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iauyaTh YCIOBUS HUX  0€30MacHOro
UCIIOJI30BaHNUs B [IOBCEIHEBHOW KU3HU

10.9

BBIMONHATE 3KCIIEPUMEHTHI TI0 HMCCICIOBAHUI0 (U3NYECKHUX SIBICHUA W
MPOIIECCOB C MCIIOJIH30BAHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHHUIA; PU ITOM
dbopmynupoBath npobiemy (3agady) U TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OPYI0BaHUS, TMPOBOIUTE OIBIT
1 (GOPMYIUPOBATH BBHIBOJIBI

10.10

OcymiecTBIATh NpsIMblE M KOCBEHHbBIE U3MEPEHUS (PU3MUYECKUX BEIUMYMH;
IpU 3TOM BBIOMpATh ONTUMAIIBHBIA CIOCOO0 HM3MEPEHHS U HCIIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEH U3MEPEHUI

10.11

HccnenoBaTh  3aBUCHMOCTH  MEXIY (H3MYECKMMH  BEIHYMHAMH  C
UCTIONIb30BAaHUEM TPSIMBIX H3MEPEHHH; TpH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHpOBAaTh  pe3yiabTaThl  IOJYYCHHOW  3aBHCHMOCTH
¢u3nUecKux BETUYMH B BUAE TaOnui W TpaduKoB, JeNaTh BBIBOJBI IO
pe3yabTaTaM HcCieI0BaHUS

10.12

Cobmronats npaBuiia 6€301MacHOTO TPyAA MPH MPOBEICHUH HCCIICOBaHUN B
paMKax  y4eOHOro  JKCIIEpUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM |
NPOCKTHOH ACATEIBHOCTH C UCIOJIh30BAaHHEM W3MEPHUTEIBHBIX YCTPOHUCTB U
71a00paTOPHOTO 0O0PYIOBAHHUS

10.13

Pemarte pacuérHple 3amaud ¢ SBHO 3aJaHHON (DU3UYECKON MOJENbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAIN3a yCIOBUS
3a/1auu BHIOMpaTh (HPU3UUYECKYIO MOJICINb, BBIICTATh (PU3HMUYECKUE BETUUNHBI
u GOpMyJbl, HEOOXOAWMBIC ISl €€ pEHICHUs, MPOBOAUTH PACUETHI H
OILICHHUBATH pea.HBHOCTI: HOJIY‘-IGHHOFO 3HAYCHUA (1)H3H‘-I€CKOI>1 BCJIMNYUHBI

10.14

Pemars KauecCTBEHHbBIE 3aJauu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIETIOYKY PAaCCyXKIEHUH C OMOpod Ha H3yYCHHbIE




3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/IBI/I‘-IGCKI/IG SIBJICHHUA

10.15

Hcnonb3oBaTe  Mpu  pelIeHUH  y4eOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJIOTMM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIpETallid ¥ TPEACTaBICHUS Y4eOHOW U HAyYHO-TIOMYJISIPHOMN
uHpOpMaLlUK, TONYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJTU3UPOBAThH MOJTy4yaeMylo HHPOPMALIUIO

10.16

[TpuBOIUTE IPUMEPHI BKJIa/Ia POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B Ppa3BUTHE HAyKH, OOBSCHEHHE IIPOLIECCOB OKPYKAIOLIETO MHUPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHH

10.17

Hcmonp30BaTh TEOpeTHYECKHE 3HAHUS N0 (PU3HMKE B MMOBCEIHEBHOW JKU3HU
st oOecrieueHrss 0€30MAaCHOCTHM TpH  oOpamieHuu ¢ npubopamMu U
TEXHUYECKHUMHU YCTPOMCTBaMH, IUISI COXPAHEHUS 3I0POBBS M COOIIOICHUS
HOPM DKOJIOTUYECKOTO MOBEICHHS B OKPY KaIOIIEeH cpefe

10.18

PaGoTtate B rpymme C BBINOJTHEHHWEM pPAa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIMOHATIBFHO PACHPEACISATh O0SI3aHHOCTH U
IUTAHUPOBATh JCATEIBHOCTh B HECTAaHIAPTHBIX CHUTYAIHsSX, aJCKBaTHO
OLICHWBATh BKJAQJ KAXKJIOTO W3 YYAaCTHUKOB TPYNIBI B peIICHUE
paccMmaTpuBaeMoil mpoOIeMbl

11 KJTACC

Kon
NpoBepsieMOro
pe3yabTara

111

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
W TEXHOJOTHM, B MPAKTUUYECKOW MEATEIBbHOCTU JIOACH, IEIOCTHOCTh M
€IUHCTBO (PM3UYECKON KapTHHBI MUPa

11.2

Y4YuTBIBaTh TPAaHUIBl MPUMEHEHHs] HM3YYCHHBIX (DU3MYECKHX MOJIEICH:
TOYEUYHBIN JJIEKTPUYECKUHN 3apsf, sACpHas MOJENIb AaTOMa, HYKJIOHHAs
MO/JIeNIb aTOMHOT'O Si/ipa MPH peleHN: (PU3nYecKux 3aaa4y

11.3

Pacno3naBate ¢usndeckue siBiaeHUs (IPOLECCh) U OOBACHATH UX HA OCHOBE
3aKOHOB JJICKTPOAMHAMUKM ¥ KBAaHTOBOW (DU3UKU: dJIEKTpUUYECKas
MMpOBOAUMOCTDL, TCIIJIOBOC, CBCTOBOC, XUMHUYCCKOC, MArHUTHOC HeﬁCTBHH
TOKa, B3aHMO,Z[eI>'ICTBI/Ie MAarauToOB, 3JICKTPOMAarHuTHas WHAYKIUA, I[eﬁCTBHG
MarHUuTHOTO TIOJISI HAa TMPOBOJHHUK C TOKOM M JBHXKYIIHWCS 3apsn,
AJIEKTPOMArHUTHBIE KoJIeOaHUs " BOJTHBI, PSIMOJIMHEHOE
pacrpocTpaHeHHe CBETa, OTpPaKEHHE, NpeIoMIIeHHuE, WHTephepeHIs,
TUQpakus U TOJSPH3AIMS CBETa, AUCIEPCUS CBETa, (POTOIICKTPUICCKUN
apdext (Ppororddexr), cBeTOBOE NMaBiieHHE, BOZHUKHOBEHUE JIMHEHUATOTO
CIeKTpa  aroMa  BOJOpPOAA,  €CTECTBEHHass W  HMCKYCCTBEHHas




PAAUOAKTUBHOCTD

114

OnuceiBaTh U3yYEHHBIE CBOMCTBA BEIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE, DIEKTPUUYECKYI0 IPOBOAMMOCTh PpA3JIMYHBIX Cped) U
AIIEKTPOMAarHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (PU3UUECKUe
BEJIMUMHBI: AIEKTPUUYECKUN 3aps]], CHIa TOKA, dJIEKTPUUECKOE HANPSHKEHNUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pa3HOCTh mnoreHuuano, JJC, pabora
TOKa, MHIAYKIUS MAarHUTHOro nois, cuina Awmmepa, cuna JlopeHna,
WHAYKTHUBHOCTb KATYIIKH, SHEPTHs DJIEKTPUYECKOIO0 U MAarHUTHOIO IIOJIEH,
IEepUOJl U 4acToTa KoJIeOaHUH B KoiebaTeabHOM KOHTYpeE, 3aps] U cuila
TOKa B TpOLlECCE TapMOHHUYECKMX 3JEKTPOMAarHUTHBIX KojeOaHMH,
¢oKycHOE paccTOSIHME M ONTHYECKas CHia JIMH3BI, IPH OMHMCAHUH
NPaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOJIb3YyEeMBIX BEIMYHMH, HX
0003HAUCHHsI U EIUHMIIbI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
($U3MUECKyI0 BETUUUHY C IPYTHUMHU BEIIMYMHAMU

11.5

OnuceiBaTh M3y4YECHHBIE KBAHTOBBIE SIBJICHUS W IPOLECCHI, HCHOJb3Ys
¢u3nUecKre BETUUYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
U YacTOTa CBETA, SHEPrusi M MMIIYJbC (OTOHA, MEpPHO] IMOIypacnasna,
DHEpPrusl CBSA3M ATOMHBIX SJEp; NPU ONHCAHUU IPABWIBHO TPAKTOBATH
¢u3nUecKuil CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U CIUHHIIBI;
yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3HUYECKYIO BEIUYHHY C
JPYTMMH BETUUMHAMH, BBIUUCIIATH 3HAaUeHNE (PU3UUECKOM BETMYMHBI

11.6

Anann3upoBath (PU3NYECKHUE MPOLECCH U SIBICHUS, UCIIONB3Ys (PU3NIECKUE
3aKOHbI W TPHUHOUIIBI: 3aKOH OMa, 3aKOHBI IIOCJIEAOBATCIIBHOTO H
napauIeIbHOTO COSIMHEHUs IPOBOJIHUKOB, 3akoH J[xoyns — JIeHia, 3akoH
AJIEKTPOMArHUTHOW MHIYKIIWHU, 3aKOH TPSMOJIMHEWHOTO PacIpOCTPaHCHUS
CBETa, 3aKOHBI OTPAXKCHUS CBETA, 3aKOHBI MPEIOMJICHHS CBETa, YPaBHEHUE
OitHmreitHa 111 poToddderTa, 3aKOH COXPAHEHHS DJHEPrUHU, 3aKOH
COXpaHEHHsI UMITYJIbCa, 3aKOH COXPAHEHUS AIIEKTPHUUYECKOTO 3apsijia, 3aKOH
COXpaHEHHsSI MAacCOBOTO YHCIIA, MOCTyJlarhl bopa, 3aKOH pagroaKTUBHOTO
pacmazna; TpU 3TOM pa3IU4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE€  BBIp@XEHHE UM YCJIOBUS  (IpaHUIBl,  00jacTu)
MMPUMCHUMOCTU

11.7

OnpenensaTs HampaBlIeHUE BEKTOpPa HMHIYKUUM MAarHUTHOTO  IOJIA
IIPOBOJHMKA C TOKOM, cUiIbl Amnepa u cuiibl JlopeHna

11.8

CTpouTh W ONMHCHIBATh H300PAKEHHE, CO37aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOHU JIMH30H

11.9

BBITONMHATE AKCIEPUMEHTHI 10 HCCIEAOBaHUI0 (DU3MYECKHUX SIBICHUA U
MPOIIECCOB C MCIIOIH30BAHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHHUIA; MPU ITOM
dbopmynupoBath npobiemy (3agady) U TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pYIOBaHUS, TPOBOIUTH OIBIT
U GOpPMYJIMPOBAThH BHIBOJIBI

11.10

OcymiecTBIATh NpsSIMbIE M KOCBEHHbIE M3MEPEHUS (PU3MUYECKUX BEIUYMH;
IpU ATOM BBIOMpATh ONTUMAIIBHBIA CIOCOO0 HM3MEPEHHS U HCIIOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEH U3MEPEHUI

11.11

HccnenoBaTh 3aBUCHUMOCTH (M3UYECKHUX BEJIMYMH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh
pe3yabTaThl TONYYEHHOW 3aBHCUMOCTH (M3WYECKMX BEIMYMH B BUJE
TaOIUI U TPaQUKOB, AETAaTh BEIBOABI 110 pe3yJIbTaTaM UCCIIEIOBaHUS

11.12

Cobmronats mpaBuiia 6€301MacHOTO TPyAA MPH MPOBEICHUH HCCIICOBaHUH B
paMKax  y4eOHOro  JKCIIEpUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM |
HpOGKTHOI\/'I ACATCIIbBHOCTU C UCIIOJIb30BAHUEM U3MCPHUTCIIbHBIX YCTpOﬁCTB n
71a00paTOPHOTO 0O0PYIOBAHHUS

11.13

Pemate pacuérHple 3amaud ¢ SBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMIIB; HA OCHOBE aHAIN3a yCIOBUS
3a/1auu BHIOMpaTh (HPU3UUYECKYIO MOJICINb, BBIICTATH (PU3HMUYECKUE BETUUUHBI
u (opmynsl, HeoOXoauMmble Al €€ pelIeHUs, NPOBOIUTH PACUETHI U
OILICHHUBATH pea.HBHOCTI: HOJIY‘-IGHHOFO 3HAYCHUA (1)H3H‘-I€CKOI>1 BCJINYMUHBI

11.14

Pemars KauecTBEHHbBIE 3aJaun: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIETMOYKY PAaCCYXKIEHHUH C OMOpoH Ha H3yYCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

11.15

Hcnonp3oBaTh  mpu  pemieHMH  y4eOHBIX  3a7ad  COBpPEMEHHbBIE
UH(GOPMALlMOHHBIE  TEXHOJOTHMH  JUIsl  TIOMCKa, CTPYKTYpUPOBaHUSA,
UHTEpPIpPETallUd U TPEACTaBICHUS y4eOHOW U Hay4yHO-TNONMYJISpHOU
uH(pOpMalMK, TOIYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB; KPUTHUECKU
aHATM3UPOBATH TOTydaeMyto HH(popMaIHio

11.16

OOBSCHATh TPUHIMUIBI JICUCTBUS MAIIMH, TPHOOPOB U TEXHHUYECKHUX
YCTPOWCTB;, pa3auyaTh YCJIOBHS WX 0E€30MaCHOTO WCIOJIb30BAaHUSA B
IIOBCEIHEBHOM XU3HU

11.17

[IpuBoAMTH MpUMEPHI BKJIaJ1a POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB
B Da3BUTHE HAyKH, B OOBSICHEHHE NPOLIECCOB OKPYXKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH

11.18

Hcnonn3oBarn TCOPCTUUCCKHUEC 3HAHUSA T10 (bH?)I/IKe B HOBCGHHGBHOﬁ KHU3HHU
uis  obecriedeHrss O€30IaCHOCTH Tpu  OOpalleHuH ¢ npubopamu
TCXHUYCCKHUMU yCTpOﬁCTBaMH, AJid COXpaHCHUA 3J0POBbA U COGHIO,Z[GHI/IH
HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKaIOIIeH cpefie

11.19

PaGoTtate B rpymme C BBIMOJIHEHHWEM pPAa3JIMYHBIX COIHAIBHBIX POJICH,
IUTaHUPOBATh PabOTy IPYMIIbI, PALMOHAIBLHO PACHPEACTATh 00SI3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTH B HCCTAHAAPTHBIX CUTyalUAX, aJICKBATHO
OLEHMBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB TPYIIBl B pELICHUE
paccMmaTprBaeMoil mpooOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

Kon Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMbIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHW A

11

®usuka — Hayka O npupoxe. Hayunelie meronasl
IIO3HAHMS OKpy»Karolero mupa. Ponb akciepumenTa
U TEOpUHM B IIpoLEecCEe IO3HAHUA IPUPOIBIL.
DKCIepUMEHT B (hU3uKe

1.2

MopenupoBanue dusnueckux SIBJICHUI u
npoueccoB. Hayunsie rtunoressl. Dusznueckue
3aKOHbBI W TeOopuu. ['paHUlBl NPUMEHHUMOCTH
¢usznueckux 3aKoHOB. [IpUHIMII COOTBETCTBUS.
Porr w wmecro ¢Qusuku B PopMHUpOBaHUU
COBPEMEHHOM  HAyyHOW  KapTUHBI MHpa, B
MPAKTUYECKOU ESITETbHOCTH JIOIeH

MEXAHUKA

#H#HPart##KUHEMATUKA

2.11

MexaHudeckoe JIIBUKECHHUE. OTHOCHTENHHOCTE
MexaHuueckoro aBwxkeHus. Cucrema oTcuéra.
TpaekTopus

2.1.2

[lepememienue, CKOpPOCTh (CpeoHsisi  CKOPOCTH,
MTHOBEHHAsl CKOPOCTh) U YCKOPEHUE MaTepUabHON
TOYKH, UX MPOEKIUU Ha OCH CHCTEMbI KOOPAMHAT.
CrokeHue nepeMeeHU U CI0KEHUE CKOPOCTEn

2.1

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE IMPSMOJIMHENHOE
nBwkeHue. ['padukn  3aBUCUMOCTH  KOOPJHMHAT,
CKOpPOCTH, YCKOPEHMS, IYyTH U IepeMelicHus
MaTEpUaIbHONU TOUYKHA OT BpEMEHHU

2.14

CBo0OonHoe mageHue. Y CKopeHue CBOOOHOTO
naacHuA

2.15

KpuBonunerinoe JIBH)KEHUE. PaBHOMepHOE
JBUKEHHE MaTepUAIbHONM TOUYKH MO OKPYXHOCTH.
YrnoBas CKOpOCTb, JTUHEWHAss cKOpocTh. [lepuon u
yactoTa. LleHTpocTpeMUTENbHOE YCKOPEHUE

2.16

TexHuueckrne YCTpPOMCTBA: CHUIOMETP, JABUKECHHE
CHapsJI0B, LIETIHbIE U PEMEHHbIE Tepeaaun

2.1.7

[Ipaktudeckne paboTel. M3mMepeHne MIHOBEHHOM
ckopoctu. HMccienoBaHue COOTHOLICHUS MEXAY




IIyTSAMMU, [IPOMICHHBIMHU TEIOM 3a
MOCJICIOBATEIbHBIC PAaBHBIC MPOMEKYTKH BPEMEHU
IIpH  PAaBHOYCKOPEHHOM JIBMKCHUH C HaYaJIbHOU
CKOpPOCThIO, paBHOW Hym0. M3ydeHHwe NBUKEHUS
mapuka B BA3KOM JKUAKOCTH. M3ydeHue NBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATHHO

2.2

##HPar### JUHAMUKA

2.2.1

IIpuHnun otrHocurensHocTH ['ammited.  llepssiid
3akoH HeroroHa. MHepuuanbHble CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIMn cynepno3uiuy Cuil

2.2.3

Bropoii 3akoH HbroTOHA i1 MaTepuanbHOU TOYKHU B
uHepuuanbHOU cucteme orcuéra (MCO). Tpermit
3aKk0H HpI0TOHA 11711 MaTepHalIbHBIX TOYEK

2.2.4

3aKkoH BCeMUpHOTO TiAroTeHus. Cuna TSHKECTH.
[TepBast kocmuueckasi CKopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe TpeHue. Cuia TpeHUs
CKOJIBXKEHHUSI M cuiia TpeHus nokos. Koaddumument
TpeHus. Cuia CONpOTUBICHUS TIPU IBIXKEHUH Teja
B )KMJIKOCTHU WJIU Ta3e

2.2.7

HOCTyHaTeHBHOG n BpaIaTCJIbHOC JABUXXCHHUC
abCcoOTHO TBEPIOTO Tena

2.2.8

MoOMEHT cuiIbl OTHOCHTEIBHO OCH  BpAILICHUS.
[1neyo cumbl. YcaoBUs paBHOBECHS TBEPAOTO TEa B
nco

2.2.9

TexHuueckre ycTporucTBa: MOJMUITHUKH, IBUKECHHE
HCKYCCTBEHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckne paboTel. V3yueHue JBUMIKEHUS
Opycka MO HAKJIOHHOHM IUIOCKOCTH TOJ JIEHCTBHEM
HECKOJIBKUX cwil. MccnenoBaHue 3aBUCUMOCTH CHUJT
VIPYTrOCTH, BO3HUKAOIUX B JaedhopMmupyeMoit
NpYyXKUHE U PE3UHOBOM 00pasiie, OT BEJIUYUHBI UX
nedhopmaruu. MccnenoBanue ycioBHI paBHOBECHS
TBEPJOTO TEJIA, UMEIOIETO OCh BPAILEHUS

2.3

###Par#H#3AKOHBI COXPAHEHMA B MEXAHUKE

23.1

Nmmynse MaTepUaJbHOM  TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK. MIMIysIbC CUIIBI U U3MEHEHUE
HMITyJIbCa TeJla

2.3.2

3akoH coxpaHeHus umiynbca B MCO. PeakTtuBHOE
JBUKECHHE

2.3.3

PaGora cumnel




2.3.4

MorHocTs CHIIBI

2.3.5

Kunernueckas »sHeprus MaTepUabHOM  TOYKH.
TeopeMao KMHETUYECKOW JHEPIUU

2.3.6

[TorenumansHas sHeprud. [loTeHIManbHas >HEPrus
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTeHmanpHas SHEPTHUs Tejla BOJIMU3U MTOBEPXHOCTH
3emnn

2.3.7

ITorennuansrHBIE U HEMOTEHIMAIEHBIE CHIIBL. CBS3b
paboThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHUEM
MEXaHUYECKOW DSHEPruh CHCTEMBI Tel. 3aKOH
COXpaHEHUSI MEXaHUYECKOU IHEPTUH

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckne  yCTpOMCTBA:  JBHUIKEHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

2.3.10

[IpakTrueckue padboThl. M3yueHue cBI3U CKOpoCTen
Teln mpu Heynpyrom ynape. MccinenoBanue cBS3U
paboThl CHJIBI C HW3MEHEHHEM MEXaHH4eCKOU
SHEpPruu Tena

3 MOJIEKVYJIAPHASA ®U3UKA U TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEK VJIIPHO-KMHETUYECKOM TEOPUM

OcHoBHbIE MOJIOKEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE ABUIKEHUE.
Huddysus. Xapakrep ABUIKEHUS U B3aUMOJICHCTBUS
YacTHII BEIIECTBA
Mogenu CTpOoeHUsI Ta30B, KUIAKOCTEHM M TBEPIBIX

3.1.2 TeI U OOBSCHEHHE CBOMCTB BeIleCTBA Ha OCHOBE
3TUX MOJEIIEN

313 Macca MOJIEKYII. KonuuectBo BEILIECTBA.
[TocTostHuas ABoraapo

31 314 TenmoBoe  paBHOBecue. Temmeparypa u  e€

n3mepenue. lllkana remneparyp Llenbcus
Mognens uaeanbHoro rasa. OCHOBHOE ypaBHEHHE

3.1.5 MOJICKYJIIPHO-KUHETUYECKOW TEOPHUU HJICATTLHOTO
rasa
AOcomoTHass TeMIiieparypa Kak Mepa CcpeaHei

3.1.6 KMHETUYECKOM SHEPruu  TEIJIOBOTO  JABUKECHUS
yactuil raza. [lIkana temneparyp KenbBuna

317 VpaBuenne Kunaneiipona — MengeneeBa. 3akoH
JanproHna

318 ["a30BbI€ 3aKOHBI. M301pOIIECCHI B HI€AIBHOM Ta3e C

IMOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TEpMaA,




u30Xx0pa, n3odapa

3.1.9

TexHU4YEeCKHEe yCTPOICTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuyeckue paboTel. M3mepenne mMacchl BO3ayxa
B KJIACCHOW KOMHare. MccinenoBaHne 3aBHCHUMOCTH
MEXIy IMapaMeTpaMH COCTOSHHSA Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepMmoguHamuyeckast cucrema. Buytpennsis
SHEPTUsl TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHUS

3.2.2

KonuyectBo TemnoTrel W pabota. BHyTpeHHss
SHEPrusl OJTHOATOMHOTO UJICAIBHOTO Tra3a

3.2.3

Bunsr TeIJIoNepe1ayuu: TETJIONPOBOIHOCTb,
KOHBEKLUsA, M3iaydeHHe. TelutoéMKOCTh — Tela.
VnempHas  TEIIOEMKOCTH  BemiecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIIONEepeiaue

3.24

IlepBbiii  3akoH TepmoauHamuku. IIpuMeHeHue
IIEPBOr0 3aKOHAa TEPMOAMHAMUKHM K M30IPOLIECCAM.
I'paduueckas uaTEpHIpeTanus pabOTHI Taza

3.25

Tenmosrwie MAIlIUHBI. [TpuHIUIIBL JIEUCTBUS
TerioBbix MamuH. [IpeoOpa3oBaHust SHEpPruud B
TeroBelX MamuHax. Kosdduuuent mnonesnoro
neiictBus (manee — KI1J1) TerutoBoit Mammabl. [k
Kapno u ero KII/]

3.2.6

Bropoii 3akon TtepmomuHamuku. HeobpaTumocTh
IIPOLECCOB B IpupoAe. TemioBble JBUTATENN.
DKOJIOrHYecKre MpoodIeMbl TEIIOHEPTeTHKU

3.2.7

TexHuueckre yCTpOWCTBA: NBUTATEb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUITUOHED

3.2.8

[Ipaktuuyeckne paboTbl. M3MmepeHue yIeNbHOM

TEIUIOEMKOCTH

3.3

##HPar###AI'PEI’ATHBIE COCTOSHUMA BEHIECBA. ®A30BbBIE

ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue W KoHaeHcanus. Mcmapenue u
KUIIEHUEe. YJenbHas TemioTa mnapooOpa3oBaHUs.
3aBUCUMOCTD TEMIIEPATypPhl KUTIEHUSI OT 1aBJIEHUS

3.3.2

AGCOIOTHAS U OTHOCUTENIbHAS BIaXHOCTh BO3/1yXa.
Hacelennslii map

3.3.3

Teépnoe Ttenmo. Kpucrammuueckue u amopdHbie
Tena. AHU30TPOIHST CBOMCTB KpucTamioB. JKujkue

Kkpuctaiabsl. CoBpeMEHHbIE MaTepHUAIIb




[lnaBnenue U Kpucramm3anus. Y IejdbHas TEIioTa

3.34
iasnenus. Cyomumanus
3.35 YpaBHeHUE TEIIOBOro OajaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU TOTYyUCHUS
COBpPEMEHHBIX  MaTepuaJioB, B TOM  4HCIE
HAaHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuueckue paboTel. M3MmepeHune BIAKHOCTH
BO3/yXa
4 DJIEKTPOAMMHAMUKA
##HPar#H#IJIEKTPOCTATUKA
411 OnexTpuzauus Ten. ONeKTpudyeckuidl 3apsn. [lBa
BUJIA SJICKTPUYECKHX 3apsI0B
412 [TpoBOTHUKH, TUAIIEKTPUKH U TIOTYIIPOBOTHUKH
4.1.3 3aK0OH COXpaHEHUs ANEKTPUUECKOro 3apsiaa
4,14 B3aumopeiicteue 3apsaaoB. 3akon Kymona
DIIEKTPUYECKOE noJe. Hanpsioxénnoctb
4.1.5 anekTpuyeckoro mois. [lpuHIMN cynepno3unuu.
JIuHuK HanpsHKEHHOCTH AJIEKTPUYECKOTO MO
416 PaGora cuiI 3IEKTPOCTATUYECKOTO TOJIA.
[Torennuman. Pa3HoCTh MOTEHIIMATIOB
41 [IpoBOAHMKKM ¥ JOUANEKTPUKH B  TOCTOSHHOM
4.1.7 ANEKTPUYECKOM ToJIe. Juanektpuueckast
MPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOoEMKOCTh
4.1.8 MJIOCKOTO KOHJIEHCATOpa. OJHEPIHs 3apsiKEHHOTO
KOHJIeHCaTopa
Texnuueckue YCTPOMCTBA: 3JIEKTPOCKOII,
419 3IEKTPOMETP, INEKTpOCTaTUYECKas 3aIuTa,
3a3eMJIEHUE  AJIEKTPONpUOOpPOB,  KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 HpaKTI/II.I.eCKI/Ie paboTHL. N3mepenue
ANEKTPOEMKOCTH KOHJIEHCATOpa
##Par#HIIOCTOSHHBIN DJIEKTPUYECKHM TOK. TOKM B PASJIMYHBIX
CPEJAX
VYcnosus CYLIECTBOBaHUS MOCTOSTHHOTO
421 AEeKTpUYecKoro Toka. Mcrounuku Toka. Cuna Toka.
4.2 [TocTOsIHHBIN TOK
422 Hanpsokenne. 3akon Oma 17151 yyacTka Lenu
423 DIIEKTPpUUYECKOE CONIPOTHUBJICHHUE. VY nenbHOE

COIIPOTUBJICHUEC BCIICCTBA




4.2.4

[locnenoBarenbHoe, mapaieIbHOE, CMEIIAHHOE
COCTMHEHHE MIPOBOTHUKOB

4.2.5

Pabora »snextpuueckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MontHOCTb SJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoaBrkymas cuna (gamee — DJIC) wm
BHYTpEHHEE COMPOTUBICHHE HCTOYHHUKA TOKa.
3aKoH OmMma TUTST TTOJTHOU (3aMKHYTOM)
3NeKTprYecKou enu. Koporkoe 3ambIikaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIIOB.
3aBUCHUMOCTb  COINPOTUBJIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

DNIeKTpuYecKkuid TOK B  Bakyyme. CBolicTBa
DJIEKTPOHHBIX ITYYKOB

4.2.10

[TomympoBonauku. CoOCTBEHHass W TpUMECHas
MPOBOAUMOCTh MOJYIPOBOAHUKOB. (CBoicTBa p-N
nepexona. [loaynpoBogHNKOBBIE TPHUOOPHI

4211

DNEeKTPUUECKUI TOK B AJIEKTPOJIUTAX.
DIEKTPONUTHYECKAs JUCCOLHMAIUSA. DIEKTPOIJIN3

4.2.12

DneKkTpuueckuii Tok B razax. CaMOCTOSITENIbHBIA U
HECaMOCTOSTENIbHBIA  pa3psan. Pasznuunble THIbI
CaMOCTOATENBHOrO paspsana. Moinnus. [Inazma

4.2.13

TexHuueckre yCTpOMCTBA: aMIIEpPMETP, BOJBTMETD,
peocTtaTt, UCTOYHUKHU TOKa, dJIEKTPOHArpeBaTeIbHbIe
npudopHI, AJIEKTPOOCBETUTENBHbBIE npudopHI,
TEPMOMETP CONPOTUBJIEHMS, BaKyyMHBIH JHOZ,
TEPMHUCTOPHI u ¢borope3nucTopsl,
MOJIyTIPOBOIHUKOBBII TNOJI, TaJbBaHUKA

4.2.14

[IpakTuueckue paboTel. M3yueHue cMemIaHHOTO
COEIMHEHUS PE3UCTOPOB.

WN3mepenne DOJIC wucrouHMka TOKa M €ro
BHYTPEHHETO COIPOTHBIICHUS. Habmronenue
AIIEKTPOJIN3A

11 KJIACC

Kon
pa3jiena

4

Konnposepsiemoro

3JIEMEHTA

HpOBepﬂeMbIe 3JEMEHTHBI COACPKAHUSA

OJIEKTPOAMHAMUKA

4.3

#H#HPar###MAT HUTHOE I1OJIE. DJIEKTPOMATHUTHASA MHAYKIW A




ITocTosiHHBIE MAarHuThbl. B3aumonaeiictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarnutHoe nosie. BekTop MarHUTHOM HMHIYKLIHH.
432 IIpuHnun cynepno3unuu. JIuHUM MarHUTHOU
e UHIyKIud. KapTuHa THHUA MarHATHON WHIYKITAH
MOJISI TOCTOSTHHBIX MarHUTOB
MaruutHoe noJjie mpoBOAHUKA ¢ TokoM. KapTuna
JUHUA TOJNS JUIMHHOTO MPSMOTO TPOBOJHHMKA W
4.3.3 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJHMKA, KATYLIKH C
TokoM. OnmeiTr  Opcrena.  BsaumopeiictBue
MPOBOJIHUKOB C TOKOM
43.4 Cwita Amriepa, €€ MOZIyJIb ¥ HallPpaBJICHHUE
Cuna Jlopenma, €€ MOIyJb U HampaBJEHUE.
4,35 JIB>keHUE 3apsHKEHHON YacTHUIBI B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cumst Jlopenia
4.3.6 SIBneHue ANeKTPOMarHUTHOM MHIYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOW MHIYKIIUH
438 OJAC wuHayknuu. 3aKOH  3JIEKTPOMAarHUTHOU
e uHayknuu Papaes
Buxpesoe anextpuueckoe nosne. 9J{C nnaykuuu B
4.3.9 IPOBOAHMKE, JBWXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBumno Jlenma
4311 NunykrtuBHoCTh. fBnenune camouuaykiuu. DJC
o CaMOUHIYKIIU
4.3.12 DHeprusi MarHuTHOTO TIOJISI KATYIITKA C TOKOM
4.3.13 DIIeKTPOMarHuTHOE IOJIe
TexHuuecKkrue yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMATHUTBHI, JIEKTPOABUTATENb, YCKOPUTEIN
DJIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeYb
[Ipaktnueckne paboThl. M3ydeHne MarHUTHOTO
MOJIsl KaTyIIKA ¢ TOKOM. MccnenoBanue nencTBUs
4.3.15 IIOCTOSIHHOT'O MarHuTa Ha paMKy C TOKOM.
HccnenoBanue  siBieHUs ANEKTPOMATHUTHOMN
WHIYKIAH
5) KOJIEBAHU S 1 BOJIHBI
###PartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
KomnebarensHasg cucrema. CBOOOIHEIE KOJIEOaHNS.
51 51.1 lapmonnueckue konebanus. Ilepuon, wyacrora,
amruTyAa u ¢asza xonedaHuit
5.1.2 [Ipy>XuHHBIN MagTHUK. MaTeMaTUYECKUI MaSTHUK




5.1.3

YpaBHeHuE rapMOHUYECKUX KoJIeOaHUH.
Kunemarndyeckoen  AMHAMHYECKOE  OIMCAHME
K0J1e0aTeNbHOTO IBUKEHUS

5.1.4

[IpeBpaiienue sHEpruM INpu  TapMOHHYECKHUX
Kosebanusax. CBA3b  aMIUIUTYABl  KoJeOaHHi
UCXOJHOW BEIWYHMHBI C aMIUITUTYIaMU KoJjeOaHHi
€€ CKOPOCTH U YCKOPEHUS

5.15

Kone6arenbHbrit KOHTYP. CBobonHbIe
AJIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAIBHOM
KOJIeOATEIbHOM ~ KOHType. AHAJOTHS  MEXIY
MEXaHUYECKUMHU u 3JIEKTPOMArHUTHBIMH
konebanusmu. @opmyna TomcoHa

5.1.6

3aKOH COXpaHEHHMs SHEpPrudM B  HJICAIBHOM
K0JIeOaTeIbHOM KOHTYpe

5.1.7

Beyxaennbie MeXaHHYECKHe KoJie0aHusl.
Pe3onanc. Pe3onancHas kpuBasi. BbIHyXI€HHbIE
3IEKTPOMAarHUTHbIE KOJIeOaHusl.

5.18

ITepemenHbiit Tok. CHHYCOUIANIbHBIA TEPEMEHHBIN
TOK.

5.1.9

MonHOCTh MEPEMEHHOI0 TOKA. AMIUIMTYAHOE WU
JIEHCTBYIOIIIEE 3HAUEHHUE CUJIbI TOKA U HAPSKEHUS

5.1.10

Tpanchopmarop. IlpomsBoacTBo, mepegada u
notpedieHue ANEKTPUYECKOM SHEPTHH.
OKOJIOTUYECKUE  PUCKM  TpU  IPOU3BOACTBE
ANEKTPUUECKOM SHEPTUH. Kynbsrypa
HCIIOJIb30BaHUA 3JICKTPOSHCPIrUu B HOBCGI[HGBHOﬁ
JKHU3HU

5.1.11

TexHnuueckue YCTPOMCTBA: cericmorpad,
AIEKTPUUECKUN 3BOHOK, IMHUU 3JIEKTpoIepead

5.1.12

[IpakTnueckue paboTHI. Uccnenosanue
3aBHCHMOCTH ME€pH0/ia MaJIbIX KoJeOaHui rpy3a Ha
HUTH OT JJIUMHBI HUTH W  MacChl Tpy3a.
HccnenoBanne mNEepeMEHHOTO TOKa B LENU U3
oCJIICA0OBATCIBHO CO€I[I/IHéHHbIX KOHACHCATOpa,
KaTYIIKU U pe3ucTopa

5.2

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHnuueckue BOJIHBI, yCIIOBUS
591 pacIpoCTpaHEeHHUSI. Iepuon. CkopocTb
pacmpocTpaHeHHs U JuInHa BOJHEL [lomepeunsie n
HPOJIOIBHBIE BOJTHEI
592 #HH#HPar##  Wuatepdepenuuss u - audpaxiys

MECXAaHNYCCKHUX BOJH




5.2.3

3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. BricoTa
toHa. TemOp 3ByKa

5.24

ONEKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS H3JTY4YECHHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BEeKTOpoB E, B 1 v B 371€KTpOMarHuTHON BOJIHE B
BaKyyMe

5.25

CBoMCTBa 3JICKTPOMAarHWTHBIX BOJIH: OTPa)XXEHUE,
HpEJIOMIIEHUE, HOJIIpU3aLus, Tudpakuus,
untepdepenims. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxama »aeKTpOMarHUTHBIX BOJH. [IpumeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIIATIBI pamuoCBsI3u 51 TEIEBUICHUSL.
Pannosnokanusa. DIEKTPOMarHUTHOE 3arpsi3HEHUE
OKPYKAaIOIe Cpebl

5.2.8

Texnuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas JUArHOCTHKAa B
TEXHUKE W MEIULUHE, pajgap, paguolpHEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBY-neun

5.3

###Par#H#OIITUKA

5.3.1

[IpsamosuHEiHOE  pacnpoOCTpaHEHUE CBETa B
oaHopo HOM cpene. JIyu cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTpPaXEHHUsS CBETa.
[TocTpoenune n300pakeHH B TUIOCKOM 3€pKajie

5.3.3

[Ipenomiienne cBera. 3aKOHBI ITPETOMIICHUS CBETA.
AOCONIOTHBIN MTOKa3aTesb MPETOMIICHHS

5.34

[Tomnoe BHyTpeHHee oTpaxkenue. [IpenenbHblii
YTOJI TOJIHOTO BHYTPEHHETO OTPaKEHUS

5.3.5

Hucniepcust cBeta. CI0XKHBII cocTaB 6eoro cBeTa.

IlBeT

5.3.6

Cobwupatoiue ¥ pacceuBarolIue JTUH3BIL. TOHKas
nuH3a. QOKYCHOE pacCTOSIHUE U ONTHYECKas Cuiia
TOHKOM JnuH3bL. IlocTpoeHne wu300paxeHuil B
COOMpArOIIMX U paccenBarOIUX JuH3aX. Dopmyna
TOHKOM JIMH3EL. Y BeIMYEHHUE, JaBaeMOE JINH301

5.3.7

IIpeneinsr IIPUMEHUMOCTH T€OMETPUYECKOU
OITUKH

5.3.8

WNurtepdepentus ceera. KorepeHTHbIE HCTOYHUKH.
VYcnous HaAOJI0ICHUS MaKCHMYMOB u
MUHUMYMOB B HHTEP(PEPEHIMOHHONW KapTHHE OT
JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB




Hudpakuus cBera. JAudpakuuonHas peméTka.
VYcnoBue HaOIIONEHHS TIIABHBIX MaKCUMYMOB TIPH
NaJeHNd  MOHOXPOMAaTHYECKOTO  CBeTa  Ha
T (PaKITMOHHYIO PEIIETKY

5.3.9

5.3.10 [Tonspu3zanus ceeta

TexHuueckue YCTPOMCTBA: OYKHU, nyma,
5311 doroanmnapar, MPOEKLIMOHHBIN ammapar,

MHUKpPOCKOII,  TEJIECKOIl, BOJIOKOHHAs  OITHKA,
TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]

[Ipaktnueckue paboTel. M3mepeHue mokazaTens
5312 MPEJIOMIICHUS. HUccnenosanue CBOICTB
e n300pakenuii B muH3ax. HaOmroneHue qucnepeuu

CBCTa

DJIEMEHTHI CIIELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTH

I'panuiel IIPUMEHUMOCTH KJIACCHUYECKOU
6.1 MexaHuku. [locTymnarsl TeOpUM OTHOCUTEIBLHOCTH:

WHBApUAHTHOCTL MOAYJId CKOpPOCTH CBCTa B
BAKyyMe, TPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2 OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
' 3aMmeyIeHHe BPEMEHH U COKpAILEHUE JJIMHBI

6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3b  MacChl C DHEPrue W  UMIYJIbCOM
6.4 CBOOOMHON YacTUIBI. DHEPTHs MOKOS CBOOOMHOM
YaCTHUIIBI

KBAHTOBAA ®U3MKA

7.1

H#Par###JIEMEHTBI KBAHTOBOM OIITUKU

®oronbl. @opmyna [lmanka cBsA3M BHEPruu
7.1.1 ¢oroHa ¢ ero 4yactoTod. DHEPrust M HUMILYJIbC
dorona

OTtkpeiTue u uccnegaopanue Goroddpdexra. OmbITHI

1.2 A.T'. CroneroBa. 3akonsl poToddpdexra

VYpaBHenne OuHmTeHa I GoTodddekTa.

7.1.3
«Kpacnas rpanuma» hotodddexra

7.1.4 Hasnenue ceera. OnbiTel [1.H. JIlebenena

7.1.5 XHUMHYECKOE NEUCTBUE CBETA

716 TexHuueckue YCTPOMCTBA: b oTORIIEeMEHT,
o (GoTomaTUMK, COMHEYHAs OaTapes, CBETOIUO

7.2

CTPOEHHME ATOMA

Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo
7.2.1 MCCJICIOBAHMIO CTPOCHMs aTroMa. [TnaneTapnas
MoJieb aToMa




7.2.2

ITocrynmarer bopa. HM3znyueHue u mnoryomieHue
(GOTOHOB TpU TMEepexojae aTomMa C OJHOTO YPOBHSA
SHepruu Ha Apyroil. Buasl cnektpoB. CHekTp
YPOBHEM 3HEPrUU aTOMa BOJOPOJA

7.2.3

BousiHoBeie cBolicTBa yactull. BonHbl ne bpoiis.
KopmnyckynsipHo-BonHOBO#M yanu3Mm. Judpaxius
3JIEKTPOHOB HA KpHUCTAJIIaX

724

CrnoHTaHHO€ M BBIHYXJIEHHOE  H3JIyY€HHUE.
VYcTpoiicTBO U NPUHIIMI PabOTHI J1a3epa

7.2.5

TexHUUecKrne yCTpPOMCTBA: CHEKTPAIbHBIN aHAIU3
(cexTpockomn), jlazep, KBAHTOBBIM KOMITBIOTEP

7.2.6

[IpakTnueckue paboThI. Habmtonenue
JIMHENYaTOro CreKkTpa

7.3

ATOMHOE APO

7.3.1

MeTtoabl HaAOIIOICHUS u perucTpanuu
AJIEMEHTAPHBIX YACTHI]

7.3.2

OTkpeiTHe paguoakTuBHOCTH. OnbIThl Pesepdopaa
[0 ONpEACNEHUI0 COCTaBa  PAJUOAKTUBHOIO
usnyuenusi. CpoiictBa anbda-, Oera-, ramma-
U3Iy4eHus. BiausHue paguoakTUBHOCTH Ha )KUBbIE
OpraHU3MBI

7.3.3

OtkpelTue mnpoTOHa M HeWTpoHa. HykioHHas
mognens siapa [eitsenOepra — lBanenko. 3apsin
sanapa. MaccoBoe unciio sapa. M3otomnsl

7.3.4

Anbda-pacnaa. DIEKTPOHHBIH U TMO3UTPOHHBIH
Oera-pacma. Namma-u3mydenue. 3aKkoH
paZMoOaKTUBHOTO pacraja

7.3.5

DHeprus CBA3M HYKJIOHOB B sJipe. SIepHbIE CUJIBI.
HedexT macchl smpa

7.3.6

Snepusle peakuuu. [lenenue u CUHTE3 sSAEp

7.3.7

Snepusii  peaktop. TepMOsAIepHBIM  CHUHTE3.
[Ipobnembl 1 MepCreKTUBHI SAEPHOIN IHEPTETHUKU.
DKOJIOTUYECKHUE ACTIEKTHI SIAEPHOU SHEPTrETUKU

7.3.8

DyieMeHTapHble 4YacTHIlbl. OTKpBITHE TMO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS

7.3.9

TexHuyeckue yCTpOMCTBA: JO3UMETP, Kamepa
BuinibcoHa, simepHbIi peakTop, aToMHas 6omba

7.3.10

[Ipaktuueckue pabotel. MccnenoBanue TpPEKOB
yacTull (1o rOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Be3nusi, sipKue 3BE3BI,




IJIaHCThI, X BUAUMOC NBUKCHUC

8.2

ConHeuHnas cuctema. [lmaHeThl 3€eMHOM TPYIIIBI.
[InaneThI-TUraHTBl M WX CHOYTHHUKHU, KapJIUKOBBIC
naHeTsl. Manbie Tena ConHEeYHON CUCTEMBbI

8.3

Comnne, ¢orochepa u armochepa. ConHeunas
AKTUBHOCTh

8.4

Ncrounuk sneprun CosHua U 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTCPUCTHUKU: Macca,
CBETUMOCTb, panuyc, TeMIlepaTypa, ux
B3aUMOCBs3b. JluarpaMMa «CIEKTPaAJIbHBIN KJIacC —
CBETUMOCTBY. 3BE371bI TJIaBHOM
[IOCJIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUIS 3BE3] TJIaBHON
IIOCJIEI0BATENBHOCTH

8.6

HiHPar##BuyTpeHHee CTPOCHHUE 3BE3 L.
CoBpeMeHHbIE MPEJICTABICHUSI O MPOUCXOKIACHUN
u 3Bomronuu CoJHIIa U 3BE3/1. DTambl )KU3HU 3BE3

8.7

Mnineunsiii [lyte — Hama [Nanaktuka. CnupanbHas
cTpykrypa ['anaktuku, pacnpenenacHue 3BE371, ra3a
u neun. llonoxxenune u awxenue ConHuoa B
lanaxTuke. [Tnockas u chepuyeckas mMoJICUCTEMBI
lanaktuku

8.8

Tunbl ranakTuk. PanuoranakTMKu W KBas3apbl.
UYépHble AbIPHI B sApax TAIAKTUK

8.9

Bcenennas. Pacmupenue BceenenHoi.  3akoH
Xab6ma. Pa3zoeranne ramaktuk. Bo3pact u paanyc
Bcenennoit, teopusa bonbmoro B3peiBa. Mogenb
«ropsiuer Beenennoiiy. PennkroBoe uzinydeHue

8.10

Macmrabnas CTPYKTypa BcenenHnoii.
MeraranakTuka. Hepeménnsie POOJIEMBI
aCTPOHOMUHU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHEero 001ero
o0pa3oBaHus

1

ChopMupoBaHHOCTH YMEHMH pacro3HaBaTh (PU3MUECKUE SIBICHUS

(portecchl) U OOBSICHATH UX HA OCHOBE N3YUEHHBIX 3aKOHOB

BJIa,Z[GHI/IG OCHOBOIIOJararommumMmn (1)H3H‘-I€CKI/IMI/I IIOHATUAMU u

BEJIMYMHAMU, XapaKTEePU3yIOMUMHU (U3HUECKHUE TPOLECCHI

ChopMHUpPOBAaHHOCT, YMEHUW TPUMEHATHh 3aKOHBI KJIACCHUYECKOU
MEXaHHKH, MOJIEKYJISIPHOI buzuku u TEPMOJUHAMUKH,
QJICKTPOAWMHAMUKU, KBAaHTOBOU (bHBHKH JI1 aHaliku3a U OG’LHCHCHI/IH
SABJICHUM MUKpOMHUDPA, MAKPOMHMpA U MEramupa, pas3jiMyarb YCJIOBHs
(rpanuIbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOLmil xapakrep (QyHAaMEHTalIbHBIX 3aKOHOB U OTPAaHUYEHHOCTb
HUCIIOJIB30BaHUsA 4YaCTHBIX 3aKOHOB, AHAJIU3UPOBATH (bHSH‘-IGCKHC
MPOLIECChI,  HUCTONB3yS  OCHOBHBIC  TIOJIOKEHUS,  3aKOHBI U

3aKOHOMCPHOCTH

ChopMupOBaHHOCTH yMEHHUS pa3nuyaTh YCIOBUS IMPUMEHUMOCTH

Mozeel (pU3nIecKuX Te U MPOIECCOB (SIBJICHUH)

ChopMHUpPOBAaHHOCT, YMEHHS peliaTh pPAcUETHBIE 3a7a4d C SIBHO
3aIaHHOW W HESBHO 3aJlaHHON (PU3MYECKOM MOJIENIbIO: HA OCHOBAaHHH
aHajIM3a YCIOBHsS BbIOMpAaTh (U3MUECKUE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 3a7a4YM, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTyJaThl  (U3WYECKUX  TEOpPUM  TPH  HMCIOIB30BAHUH
MaTeMaTHUYeCKUX METOJIOB PEIICHHUS 3a/Jad, MPOBOJUTH PAacu€Thl Ha
OCHOBaHMHM HUMCIOIIUXCA OaHHBIX, aHa.HI/ISI/IpOBaTB pe3yanaTbl nu
KOPPEKTUpPOBaTb  METOABI  peleHus ¢  y4E€TOM  IOJYyYEHHBIX

pe3yNbTaToB

Pemate kayecTBeHHBIC 3a7aud, TpeOyromMe MPUMEHEHUS 3HAHUU W3
pasHbIX pa3eyioB IIKOJIBHOIO Kypca (M3MKH, a TAaKKEe HMHTErpaluu
3HAHMA W3 JPYI'HMX MPEAMETOB €CTECTBEHHOHAYYHOIO  ILIMKJIA:
BBICTPaMBaTh JIOTMYECKYKO IENOYKY pacCyKICHUM C OIOpoM Ha

HU3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bmnqecxne SIBJICHHUA




Bnaz[eHHe OCHOBHbBIMH METOJaMHU HAay4YHOTI'O IIO3HaHU,
HCIIOJIb3YCMBIMHU B (1)I/I3I/IKGI MNpoBOAWUTL HPAMBIC U KOCBCHHBIC
M3MEpeHUsT (DU3UYECKUX BEIUYWH, BBIOMpAs ONTHMAIBHBIA CIIOCO0
W3MEPEHUsT U WCIOJB3Ysl U3BECTHBIE METOMBI OIEHKH TOTPEIIHOCTEH
W3MEpEHUH, MPOBOIUTH HCCIEAOBAHUE 3aBUCHMOCTEH (U3HUECKUX
BCIIMYNH C HUCIIOJIB30BAHNEM MMPAMBIX HBMGPGHHﬁ, OGBHCHHTB
MOJTyYCHHBIC PE3YNbTaThl, UCHOIB3YS (U3NUECKHE TEOPUH, 3aKOHBI U
MIOHATHS, M JIENIaTh BBIBOJBI; COONIIOATh MpaBmiia 0€30IacHOTO TpyJa
P MPOBEACHUN HCCIIEIOBAaHUI B paMKaX y4eOHOTO SKCIEpUMEHTa U
y4eOHO-UCCIIeIOBATEIbCKOH  ACSITENPHOCTH C  HCIOJIh30BAaHUEM
IUPPOBBIX  M3MEPUTEIBHBIX  YCTPOMCTB M JIaDOpaTOPHOTO

o0opyIoBaHUS

ChopMHUpOBAaHHOCT, ~ YMEHUW  aHAIM3WPOBaTH M OIICHUBATH
MOCIeACTBHS ObITOBOI M MPOM3BOACTBEHHOM NIEATENHHOCTH YEIOBEKa,
CBSI3aHHON C (PM3MUYECKUMH MPOILIECCAMU, C TO3UIHKA 3KOJIOTUIECKOU
0€30MacHOCTH; IIPEICTABICHUI 0 paloOHaIbHOM
MPUPOJONOIB30BaHUM, A  TakkK€  pPa3yMHOM  HCIOJIb30BAHUM
JOCTMKEHHM HAyKM W TEXHOJOTMHA JUIsl JAJbHEWINEro pa3BUTHUS

4eJI0BEUYECKOro 00IIeCcTBa

OBnazeHre pa3IUYHBIMH crocobaMu  paboTel ¢ MHpOpManuei
(GuU3MYeCKoro  CoAaepX)aHWs C  HCIOJNBb30BAaHUEM  COBPEMEHHBIX
MHQOPMAIIMOHHBIX TEXHOJOTWH; pa3BUTHE YMEHHUIl KPUTHYECKOTO

aHaJlM3a U OIIEHKH JIOCTOBEPHOCTH MoJydyaeMoil nH(popMauu

10

ChopMUpPOBAaHHOCT, ~ YMEHHMH  TNPUMEHSITh  OCHOBOIIOJIATaIOIINe
ACTPOHOMHUYECKHE TIOHATHUS, TEOPUUM M 3aKOHBI [JIs AaHAIW3a U
00BsicCHEHUST (PU3UYECKUX TPOIECCOB, MPOUCXOAAIINX Ha 3BE3NAX, B
3BE3AHBIX CHUCTEMAX, B MEXIAIAKTUYECKOM CpeAe; JABUIKECHUS

HEOECHBIX TeJI, DBOJIIOLMH 3BE€311 M Beenennoi




INIEPEYEHDb 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

Kon
pasneaa/t
€MbI

Kon

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA
3JIeMEeHTa

1 MEXAHUKA

11 KMHEMATHKA

111 MexaHu4deckoe JABHIKCHUC. OTHOCUTEIIBHOCTD

MEXaHHUYCCKOI'O IBUKCHNA. Cucrema oTcuéra

MarepuanbHas TOUKa.

E€ pamiryc-BekTop:
Flr)=(xlr) vt ) z(z)),

TpaeKTopIL,

IepeMETICHIIE!

Ar=7(ty)—7(ty) =1, -1y =
= (Ax, Ay, A),

1.1.2

MYTb.

CrnoxeHIle HEPE:MEII[EHIITIZ

Ay =+,

CKOpOCTh MaTepUAIbHOM TOUYKHU:

_ A7
L= —-
At

—i=(v,0,.02).

Ar—s{

Ax ,
1.1.3 v o=— =1X,. AHAJIOTHYHO v, =Yy, U.= I/
At e :

CroxeHHe CKOpPOCTell: 0, =0, + 0, -

Brluncnenue nepeMerenys 1 Myt MaTeprualbHOU TOYKH

IpU NPSMOJIMHEHHOM JBUKEHHUH BJIOJIb OCH X 10 TrpaduKy




3aBHCHUMOCTH V(1)

1.14

. . Av -,
TE-ICI«I!EIP'EHIIE MAaTEePHATBHOII TOYKIL: a = EL =U, =
t=0

a,. = ﬁb} = (Ux]r > AHAJIOTIIYHO a, = (UT ) E a; = { B ]
Mt At L o i

1.15

PaBHOMEpHOE MPSIMOJIMHENHOE JBU)KEHUE:

x(t) = xg + Vo

Ve (t) — vg, = const

1.1.6

PaBHOYCKOpEHHOE NPSIMOJIMHEHHOE ABUKCHUE:!

at

x(t)=x,+u,t+
v(t)=u, +at
a, = const

Ulzx - L’l.llx = 2H:xr [_1'2 —.1'1]

u e
ITpi IBIDKEHIN B OTHOM HAIIPaBIeHHIH OyTh S = 1

e

1.1.7

CBoOonHOe mageHne. Y CKOpeHne CBOOOIHOTO TaCHHUS.




Yo 61

o Xo (

JIBukeHue Tena, OpOIIEHHOTO O] YITIOM 0. K TOPU30HTY:

[.‘r{f} =X, +U,f=x +tU,cosa-f

-
-

i ,
V(@) =y, Ut + ng =1, + U;sina- r—g?T

v (t)=uv, =uv,cosa

vit)=uv,, +gt=v,sina— g

g,=0
g =—g=const

Kpusonuneiinoe asuxenue. J[BrmkeHne MmarepuaaibHON

TOYKH 110 OKPY’KHOCTH.
VYroBas v JINHEWHAst CKOPOCTh TOYKHU:

v = wR

[Ipu paBHOMEPHOM JIBUKEHUU TOYKHU 11O OKPYKHOCTHU

1.18
2m 5
W =— =21V
T
LleHTpOCTpEMUTENBHOE YCKOPEHHUE TOUKHU:
2
v vy
aye = — = w?R TlonHoe ycKOpeHUe MaTepUaIbHOM TOUKH
R
119 Teépnoe Teno. [loctynarensHoe 1 BpalarebHOE
JIBUKEHUE TBEPOTO TENA
1.2 JANHAMUKA
191 Nuepumnansupie  cucteMbl  oTcuérta. [lepBhiil  3aKkoH
Herorona. Ilpunuun otHocuTensHOCTH [ anuies
Macca rena. IInotHocTs BelecTna:
1.2.2 m

P=7




1.2.3

Cuna. [TpyHuun cynepno3uuuu CUI:

>

FpaBHoaei/'ICTB = Fl + FZ +...

1.2.4

Bropoii 3akon Hetorona: 115 marepuansHoi Touku B UCO

>
>

F]_ =ma,

1.2.5

-

—_—

F12 FJ!l

Tperunii 3akoH HproTOHA 1711 MaTEpPUAJIBHBIX TOUYEK:

.

Fiy = —Fp

1.2.6

3aKkoH BCEMHUPHOI'0 TATOTCHHA: CUJIBI NPUTIKCHUA MCKIY

TOYCYHBIMU MAaCCaMH PAaBHbI

Cuna tsoxectu. LleHTp TsbkecTu Tena. 3aBUCHMOCTh CHUIIBI
TAXKECTU OT BBICOTHI h Haa HOBerHOCTBIO TIJIAHCThI
pamuycom RO:

GMm

M9 = R + h)?




1.2.7

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuua TpeHUsl CKOJIbKEHUS:

}%p::ﬂN

Cuna TpeHus nokos:

Ep < uN

Koaddumuent tpenns

1.2.9

JlaBienue:

1.3

CTATHUKA

13.1

—

F
MOMEHT CHJIBI OTHOCHTEIILHO OCH BPALICHHS:
M| = Fl, e | — mutedo cuier

OTHOCUTENIbHO  OCH, mpoxozsmed uepe3 Touky O
NEPIEeHIUKYISIPHO PUCYHKY

1.3.2

LenTp macc Tena. LleHTp Macc cucteMbl MaTEPUAIBHBIX

TOYCK:

- -

mqyry + myry+...

n
M my +my+...




B onHOpogHOM 10JI€ TSKECTH

(g = const)

HOCHTP MACC TCJia COBIAAACT C €ro HCHTPOM TAKCCTH

133

VYcnoBus paBHoBecus TBEpaoro tena B MCO:

[M,+M, +...=0

1}:"1 +F,+...=0
HHHPar##
3akoH Ilackams
1.34
JaBnenue B xuakoctu, nokosieiics 8 UCO:
HHRPart#H
p =po +pgh
1.35
3akoH Apxumena:
FApX = ;PBbITECH
HHRPart#
1.3.6 '
€CITH TEeJIO U KHIAKOCTh IokosaTcs B ICO, To
FApX = ngBbITeCH
YcnoBue niaaBaHus Tl
1.4 3AKOHBI COXPAHEHUA B MEXAHUWKE
Nmnynbc MmaTepuaabHONU TOYKH:
HHHPart p = mv
14.1
HHHP ar Nmnynbe cucTeMsl Te:
3aKOH U3MEHEHUS U COXPAHEHUS UMITYJIbCA:
pupparppy  BHCO
143 Ap = A(pl + p2+- . ) = FlBHeLL[HAt + FZBHeHJHAt+' -




B UCO , ecitu
Ap = A(py + pa+...) =0
FlBHeI]_[H + FZBHeLUH+- =0

PeaxkTuBHOE nBUXKEHNE

F
\ﬁ?ﬁx

HHRPar#

1.4.4 Pabota cuibl Ha MajIOM MepeMenIeHUH
d=|}?'|-|.if'|-c05 a=F, -Ax
{;

)
MomHOCTh CHIIEL:
€CJIM 32 BpeMsi
At
145

At

pa60Ta CHUJIBI USBMCHACTCA HAa , TO MOIIIHOCTH CHJIBI

Ad
P=— =F-vu-coso
ﬁr Ar—




Kunernueckas s3HEprus MaTreprualbHON TOUKU:

mv?  p?
b =3 " om

1.4.6
3aKOH U3MEHEHUS! KHHETUYECKOU SHEPTHH CUCTEMBbI
MatepuanbHbIX Touek: B UCO AExkun = Al + A2 + ...
[ToTeHnmanbHas SHEprus:
JUTSl TOTEHLIMAJIBHBIX CHJT

A12 = E1n0TeHu - EZHOTeHu_= AEHOTGHL[
[ToTreHnmanbHas SHEPrusi MaTepUaIbHON TOYKH B
OJIHOPOJIHOM TI0JIE TSXKECTHU:
EHOTeHu =mg h

1.4.7
[ToreHuunanbHas 3Heprus ynpyro 1ehopMUpPOBAHHOTO
Tena:

g kx?
MmoTeHL, — 2
3aKOH U3MEHEHUS U COXPAHECHHS MEXaHUYECKON SHEPTIUU:
Euex = Exim * Enoresm.
148 B ITCO AEjex = Acgcex nenoresm. can,
B HHCO AE,ex =0, eclH Agcex menorerm. can = 0
1.5 MEXAHUWYECKUE KOJIEFAHHMA 1 BOJIHBI

['apMoHnueckne  KojaeOaHWsT ~ MaTepUATbLHONW  TOYKH.

151 Ammumutyna u ¢aza  koinebanmit. KuHemarmueckoe

OIIMCAHHC:




x(f) = Asin| et +o, ).

v =x/.

a(d=(v, ), =—o'x) =a +a'x=0,
IJIe X - CMEILICHUE U3 PAaBHOBECHSI.

JlnHamuyeckoe onucaHue:

ma, = —kx,
k = mw?
. JTO 3HAYHT, YTO
E, = —kx.
DHEpreTuvecKoe OIHCaHHE (3akoH COXpaHEHUS

MEXaHHYECKOUN SHEPTUn):

-

}JH_FE_HE{M_M _

2 2 2 2

CBsi3b aMIUIMTYZIbl KOJIEOAHWH CMEIEHHs] MaTepUuabHOM
TOYKH C AaMIUIMTyJaMH KoieOaHui €€ CKOpOCTH H

YCKOPEHHUSL:

U =04, a_ =04

[Tepuon u yacTora KoeOaHMi:
2n 1
T —_— —— e —
@ v
[Tepron mManmeix CBOOOMHBIX KOJIEOAHUI MaTeMaTHYEeCKOTO

MasTHHKa:

15.2 \/,T
IF=2m |—
g

[lepron cBOGOTHBIX KOJIEOaHUN MPYKUHHOTO MasiTHUKA!

m
T =2m]—

l's

153 Beinyxnennsie  koneOanusi. Pesonanc.  Pe3onancHas

KpHBast




Ilonnepeunble W TpoaoJbHbIE  BOJHBL.  CKOpPOCTH

pacnpoCTpaHEHUs U JIJIMHA BOJIHBL:

v
A=vT =—
v

154 y)
HNurtepdepentius u qudpakius BOJIH
155 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVIJISAPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKYJISAPHAS ®U3UKA
Mogenu cTpoeHusl ras3oB, >KUAKOCTEW M TBEPABIX TEIN.
[Tycth TepMomuHamMuueckas cuctemMa (Tesno) coctout u3 N
OJIMHAKOBBIX MOJEKYJI. Tora KOJu4ecTBO BelllecTBa
N m
TN w
211
u
— MOJIIpHas Macca BelllecTBa
2.1.2 TennoBoe IBUKEHHE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 B3anmopeiicTBrue yacTuIl BelIecTBa
2.14 Huddysus. bpoyHoBckoe ABMKEHHUE
2.15 Mogens uneansnoro raza 8 MKT
CBs13p MeXAy [aBJIEHHEM U CpPEOHEH KHUHETHYEeCKOH
SHEprueil  MOCTYNMaTeabHOrO0  TEIUIOBOTO  JABM)KCHUSA
MOJIEKYJI uJeanbHOro rasa (ocHoBHoe ypasuenre MKT):
2.1.6 pzlmﬂﬂzzgn-{'m\ruz =E —
3 3 1 2 37

rae MO — macca OHON MOJICKYJIBI,




<|l=

- KOHICHTpAauAg MOJICKYJI

2.1.7

AbcomoTtHas Temmieparypa: T =t +273K

2.1.8

CBsi3b TeMIlepaTypbl Tra3a CcO CpeIHEed KHHETHUYECKOU
SHEPrHell NOCTYNATEIbHOTO TEIJIOBOTO JABUKEHUS €ro

MOJIEKYJI:

()
b |

2.19

Vpasuenune p = nkT

2.1.10

MO[[GJ'IB HUACAJILHOTO Ira3a B TCPpMOJJIUHAMUKC!

(Vpaprerme Merreeera — Krareiipona
| BEIpeuKEeHHE [V BHYTPeHHEH SHEPIHH

Vparnenne MeHzueneera — KianeiipoHa (IpHMeH

3AIIICI):
pRT

pp’:%RT:er:NH, p=t

BripakeHie 1111 BHYTpPeHHell 3HepIHH 0IHOATOMHO]

raza ([IpIMeHIIMEIe (DOPMEI 3alIICH):

U=2vRT =2 NiT =2 RT =ve T=2 p¥
2 2 vt T3

2

2.1.11

3akoH /lanbTOHA 171 TaBJICHUSI CMECH PA3pPEKEHHBIX Ta30B:

p=p1t D2t

2.1.12

H3omporiecchl B pa3pe:KEHHOM Ta3e ¢ OCTOSHHBIM YHCIOM




MoJieKya N (C TOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const

nzoxopa (V = const):

P

_—— t

T cons
u3obapa (p = const):

%4 .

T = cons

I'paduueckoe mpeacrasienue u3onpoieccoB Ha pV-, pT-u
VT- nuarpamMmax.

OObeMHEHHBINA Ia30BbIIA 3aKOH:
%4

1%
—— t
T cons

JJIA ITIOCTOSAHHOI'O KOJTMYCCTBA BCIIICCTBA V.

HaCBIH_[eHHBIG U HCHACBLIIMICHHBIC IIaphbI. KauectBennas

3aBUCUMOCTE IIJIOTHOCTH W OABJICHUSA HACBIIICHHOI'O IIapa

2113 OT TeMmmepaTypbl, WX HE3aBUCUMOCTh OT 00b&Ma

HACBIILIEHHOI O Iapa

BnaxnocTs Bo3ayxa.

OTHOCUTENBHAS BIAXHOCTD:

¢) _ pnapa(T) _ pnapa(T)
B pl—[acuumapa(T) B pHaCbIIJ_[l'Iapa(T)
2.1.14
2115 N3MeHeHue arperaTHbIX COCTOSHMUN BEIIECTBA: MCIApPEHUE
o Y KOHJICHCAIUs, KUTICHUE KUJIKOCTH

M3meHeHne arperatHblx COCTOSIHMM BEIECTBA: IJIABJICHUE
2.1.16

U KpUCTaUIA3aIus
2.1.17 [IpeoOpazoBanue sHEPTUU B Ha30BBIX NEPEX0IaxX




2.2

TEPMOJNHAMUKA

2.2.1

TennoBoe paBHOBECHE U TeMIIepaTypa

2.2.2

BuyTpenuss sneprus

2.2.3

Tennonepenaya Kak Ccrmoco0 W3MEHEHHMs] BHYTpPEHHEH
sHepruu  0Oe3  coBepuieHUs  paboTel.  KouBekmws,

TCILIOMPOBOJHOCTD, U3JIYUCHUEC

2.2.4

KonnuecTBO TEIUIOTHI.
VY nenbHas TEIUI0OEMKOCTD BENIECTBA C:
Q = cmAT

2.2.5

VY nenpHas Teminora nmapoodpazosanus L: Q = Lm.
VY aenbHas TeruioTa miaBieHus A Q = Am.

VY nenbHas TemioTa cropaHus Toruaa : Q =qgm

2.2.6

OnemeHTapHas paboTa B TepMOIUHAMUKE:

A =pAv.

Brruucnenune pabotel mo rpaduky mporecca Ha PV-

IuarpaMme

2.2.7

IIepBblil 3aKOH TEPMOAUHAMUKH:
Q12 = AUyz + A1y = (U —Uy) +Ag

Annabara:
Q12 =0= A, = (U, — U;) =AUy,

2.2.8

Bropoii 3akon TepmoauHamuku. HeoOpaTtrumeie mporieccsl

2.2.9

[TpuniMne! aeiicTBus TermnoBbix MamuH. KIT/I:

T e e B

) 0, Q

ZHATD ZOHATD XHarp

'r]:

2.2.10

Maxkcumansnoe 3Hauenue KIT. [{ukn Kapno:

I.. -T. T
Mmax T = Nq = =F e .
N = M gapme T T

HATD HiTp




2211

YpaBHEHHE TEIUTOBOTO OaaHca:
Ql + Qz + Q3+= O

OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

OnexTpuzauuss Tel U €€ NPOSBICHUS. OJNEKTPUUYECKUI
3apsia. JIBa Buaa 3apsiga. DJIEMEHTApHBIM AIEKTPUUECKUN

3apsa. 3aKOH COXPaHEHHUS AIEKTPHUECKOTO 3apsiia

3.1.2

BsaumonerictBue 3apsnoB. TodeuHsle 3apsabl. 3aKOH
Kynomna:
B OZJHOPOJHOM BEILECTBE C JUIIEKTPUIECKON

IMPOHUIACMOCTBIO

q,

F:k|{?1|'|?': _ 1 _|"'i"1|'1
X 4meg, i

3.1.3

OnekTpuyeckoe mojie. Ero neilcTBHE Ha SIEKTPUYECKUE

3apssl

3.14

Hanpspok€HHOCTD 37€KTPUYECKOTO MO

>

N F

QHp06an7[

ITone ToyeuHoro 3apsna:

q
ET:kr_Z

KapTtune! nuHMi HanpsHKEHHOCTH ATUX TOJIEN

3.15

HOTGHHI/IaJ'IBHOCTI) OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHocTh MOTEHIIMATIOB 1 HANPSIKEHUE:
A1z = q($1 — P2) = —qAd = qU.




HOTGHI_II/Ia.HBHaH SHEprud 3apsdjia B SJICKTPOCTATUYCCKOM

I10JIC:

W =q¢

HOTeHI_II/Ia.H QJICKTPOCTATUYCCKOI'O T1OJIA:

¢_ﬂ
q

CBs13b Haprl}KéHHOCTI/I IOJIA U PA3HOCTH IMOTCHIMATIOB JJIsA

OJTHOPOJTHOTO 3JieKTpocTaTHueckoro mojsi: U = Ed

[IpuHLHMI cynepno3uuuu JIEKTPUIECKUX MTOJIEH:

E=E1+E2+...,¢ =¢1+¢2+...

3.1.6
[IpoBOTHHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsAI0B: BHYTPH IIPOBOJHUKA
3.1.7 Et=0
, BHYTPHY ¥ Ha ITIOBEPXHOCTHU IIPOBOJHUKA ( = CONSt
318 JusnexTpuku B AJIEKTPOCTATUYECKOM ToJIe.
JusnexTpudeckas MPOHUIIAEMOCTh BEIIECTBA €
Konaencarop. D1eKTpoEMKOCTh KOHAEHCATOPA:
q
C=—
U
3.1.9

DIEKTPOEMKOCTb IIIOCKOTO KOHICHCATOPA:

_ €8S
= P = &Cy




HapannenLHoe COCIMHCHNEC KOHACHCATOPOB:

q =q1+q2+...,U1 = Uz =---rCnapaﬂn_C1+C2+---

IlocnenoBaTenbHOE COSAMHEHNE KOHACHCATOPOB:

U=U, +U LI
! 2ol 1 ' Cnocn Cl CZ
3.1.10
DHeprus 3apsHKEHHOTO KOHJEHCATOPa:
U CU? 2
2 2 2C
3.1.11
3.2 3AKOHBI [TOCTOAHHOI'O TOKA
CwuJia Toka:
-2
3.2.1 At [y 4
ITocrosuusi Tok: | = const
st mocrossHHOTO TOKA ( = It
392 VYcnoBus CymmecTBOBaHUS AIEKTPUIECKOTO TOKA.

Hanpsokenne U u OJIC E




3.2.3

3akoH Oma 1S y4acTKa Lenu:

3.24

DIIEKTPUYECKOE CONIPOTHUBJICHHUE. 3aBHUCUMOCTh
COIPOTUBJICHUA OJHOPOJHOTO MMPOBOAHMKA OT €TI0 JJIMHBI U

CCUCHUA. YIIGJ'ILHOG COIMPOTUBIICHHUEC BCIICCTBA.

l
RZ'DE

3.25

Uctounuku Toka. DJ1C ucTrouyHnKa ToKa:

ACTOpOHHI/IXCI/III

E =
q

BuyTpeHHee conpoTHUBIIEHNE UCTOYHUKA TOKA

3.2.6

3akon OMa 1J1s MOJTHOM (3aMKHYTOM) AJIEKTPUIECKOM TIETTH:

E = IR + Ir, oTkyna




3.2.7

[TapamiensHOE COeTMHEHNE TIPOBOTHUKOB:
I=11+12+..,Ul=U2=..,
1 1 1

=—+—+..
Rnapaﬂn Rl RZ

HOCHGI[OBaTe.HBHOG COCINHCHUC HpOBOHHHKOB:
U=Ul+U2+.,11=12=..,
RHOCJ‘I = Rl + R2+...

3.2.8

Pabora anexrpuyeckoro Toka: A = [UL.
3akoH [[xoyins — JleHna:
Q =I*Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t

3.2.9

MOIIHOCTB 3JIEKTPUYECKOTO TOKA:

Ad R
P=— =JU
TerutoBast MOILIHOCTB, BBIAENSEMAs HA PE3UCTOPE:
., U
P=IF'R=—-=]U
R

MomHocTh HCTOYHKKA TOKA:

3.2.10

CBOOOIHBIE  HOCHTENW  DJIEKTPUYECKHX  3apsSjoB B
MPOBOJIHUKAX. MexXaHu3Mbl TPOBOJUMOCTH  TBEPIBIX
METaJJIOB, PACTBOPOB U PAaCIUIABOB 3JIEKTPOJUTOB, I'a3o0B.

[TonynpoBoanuku. [1omynpoBOAHUKOBBIN A0

3.3

MAT'HUTHOE I1OJIE

3.3.1

Mexanuueckoe B3aMMOJIEHMCTBUE MArHUTOB. Mar"HuTHOE

noine. Bektop  marHuTHOM — mHAYKUMH.  [IpuHIUN




CYTIEPIO3UIIMN MATHUTHBIX TOJICH:

B = Bl +Bz+

Jlunun wHAYKUMM MarHuTHoro mnons. Kaptuna nuHuii
AHAYKIUU MarHuTHOTO OoJIs MOJIOCOBOT'O Hu

HOI[KOBOOGpaBHOI‘O IIOCTOAHHBIX MaroHuToOB

OneiT Opcrena. MarHutHoe Mosie HPOBOAHHMKA C TOKOM.

Kaptuna nuHMA WHAYKIMA MarHUTHOTO TIOJISL JUTMHHOTO

3.3.2
OpsIMOTO  TMPOBOJHHMKA W 3aMKHYTOTO  KOJBIEBOTO
MPOBOJHMKA, KATYIIKH C TOKOM
Cuna Ammepa, €€ HanpaBJICHUE U BEIUYMHA:
F, = IBlsina
3.3.3
, TJIe 0L — YroJI MEXAy HalpaBJI€HUEM TPOBOJHUKA U BEKTOPOM
Cuua JlopeHua, €€ HanpaBJIeHUE U BEIMYHUHA:
Fnop =l q | vBsina
3.34
TJE 0. — YTOJI MEXI1Y BEKTOpaMH
. JIBuKeHHe 3apsHKeHHOM YacTUIIBI B OHOPOJIHOM MarHUTHOM
oJse
3.4 OJIEKTPOMATHUTHASA MHAYKINUA
IToTok BEKTOpa MarHUTHOM UHAYKLIMU:
® = B,,S = BScosa
3.4.1
34.2 SIBnenue sanexTpomaruuTHOM MHAYKIMU. D/[C nHIyKIINHA
3.4.3 3aK0H JIEKTPOMAarHUTHON MHAYKIMN Dapases:




3/IC MHAYKIHMK B TIPSIMOM IIPOBOIHUKE JUTHHOM |,

ABMIKYIIEMCA CO CKOPOCTBIO

3.4.4 B OJJHOPOJTHOM MarHWTHOM TioJie B:
| E; |I= Blvcosa
|
, TJIE 0. — YTOJI MeXKy BeKTOpoM B 1 HopMasbio
n
345 [IpaBumno Jlenma
NHIYyKTUBHOCTD:
L - )
T
3.4.6
Camounnykuus. 9JIC caMOMHAYKIUH:
AT
— — r
S W
Af—30
DHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM:
W = LI?
3.4.7 L=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHUS 1 BOJIHbBI

3.5.1




Konebarenbubiit koHTYp. CBOOOAHBIE JEKTPOMArHUTHBIC

KoJIeOaHus B UCATHHOM KOJIe0aTEIbHOM KOHTYPE:
[ q() =g 5in( ot + )

L’[’fﬁl =g, =g, cos( ot +q) =I__ cos(er +q))

®opmyna Tomcona:

T =2nVLC
, OTKyJIa
2T 1
w=—=—
T JLC

CBs3b aMIUTUTYZIBI 3aps/ia KOHJACHCATOpa C aMIUTATYAOU
CWJIIBI TOKa TIPpU  CBOOOTHBIX  AJIEKTPOMATHUTHBIX

KOJICOaHMIX B UICATBHOM KOJIeOaTeIbHOM KOHTYpE:

Qe = —

()]

3aKOH COXpaHEHUsl YHEPrUU B HJICATHHOM KOJeOaTeIbHOM

KOHTYpE:
3.5.2
353 BriHyX1eHHBIE 3JIeKTPOMarHUTHBIE Koslebanus. Pesonanc
Ilepemennsi  TOK.  IIpomsBoacrBo, nepegada H
noTpebiIeHue IEKTPUUECKON SHEprUn
354 7 7 = 3
cu- LIT CU~ Lr-
+ = mE = MEE — const.
2 2 2 2
CaoiicTBa DJIEKTPOMArHUTHBIX BOJIH. B3aumMHas
3.5.5 OpHUEHTAIMSl BEKTOPOB B JJICKTPOMAarHUTHOM BOJHE B

BaKyyMe:




[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue

3.5.6
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
361 [IpssMosiuHETHOE paclpOCTpaHEHHE CBETa B OJHOPOJHOM
cpene. TouyeuHblil UICTOYHUK. JIyd cBeTa
3aKOHBI OTPAKEHUS CBETA.
a=p
o
3.6.2
alp
T7777 777777
3.6.3 [TocTpoenne n300paXkeHNH B IIIOCKOM 3epKalie
3aKOHBI IPEJIOMIIEHUS CBETA.
IIpenomienue ceera:
nqisina = n,sinf.
AOCONIOTHBIN MOKa3aTesb MPETOMIICHUS:
c
Nage =
3.6.4 v

OTHOCUTENBHBIN MMOKA3aTENb MPETOMIICHHUS:
np, 1

nOTH
1 U2




XoJ 1y4deit B Ipu3Me.
1"1 = 1"2 . H].}']. = Hz}.l
CoOoTHOIIEHHE YacTOT W COOTHOLIEHWE JIMH BOJH TNpHU

Nnepexoac MOHOXPOMATUUCCKOTO CBCTa 4YCPEC3 TpaHULY

pasziena AByX ONTHYCCKUX CPEII:

3.6.5

O "
[TonmHOE BHYTpEHHEE OTpAKEHUE.

[IpenenbHbIA yroil MOJMHOrO BHYTPEHHETO OTPasKECHUS:

. 1 n;
Sinay, = =—
Noru n

3.6.6

CoOuparomiue U paccewBaromue JUH3BL. TOHKas JUH3A.

DOKYCHOE PACCTOSAHUE U ONTHUYECKAsk CHUJIa TOHKOM JIMH3BI:




®opmyiia TOHKOH JTMH3bI:

L
d

~ |~
T -

VYBenuduenue, JaBacMoe JIMH30M:

- h 1fl
3.6.7 “H d
d T
I |
H F
F\ h
f
R
B ciyuae paccenBaronieit JIMH3bIL:
DO=F = ! 0
=50,
0,
3.6.8 _h If
I'= -4 1
1

Xon nay4a, IpOUIENNIETO JIMH3Y MO MPOU3BOJIBHBIM YITIOM
K e€ rmaBHOU onTHueckoi ocu. [loctpoeHne n3o0pakeHmit

TOYKH M OTpe3Ka MPsIMO B COOMPAIOIIUX U PaCCEUBAIOLINX




JIMH3aX U UX CUCTEMax

doTtoanmapaT Kak oONTHYEeCKUH mnpubop. [ma3z kak

3.6.9
OTNITUYECKasi CHCcTeMa
Wntepdpepeniuss  cBeta.  KorepeHTHble  MCTOYHHKH.
VYcnoBus HaOmoAeHUS MaKCUMyMOB U MHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(]Aa3HBIX
KOT€pEHTHBIX HCTOYHHUKOB:
3.6. y
MAaKCIIMYMEI — A:Em;'; m=0,+1,+2 +3 .,
)
MIHIMYMEBI — A=(2m+1)—, m=0,£1,£2,+3 .
2
Hudpakmus cBera. [udpakiumonnas pemérka. YcioBue
HAOMO/IEHUsT TJABHBIX MAaKCHUMYMOB TMPU HOPMAaJIbHOM
NaJIcHUd MOHOXPOMAaTHYECKOI0 CBETa C JJIMHOM BOJHBI A
Ha pemeTKy ¢ neprozaom d:
3.6.11 pEliETRy € TEP
dsing,, =md,m=0,+/-1,+/-2,+/-3,...
3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3MKA
41 KOPITY CKYJISIPHO-BOJIHOBOM JIY AJIU3M
411 l'unotesza M. [1nanka o kBantax. @opmyna Ilnanka: E = hv
®oToHbl. DHeprus GpoToHa:
E=hv= he _
=hv=—=pc
41.2
Nmmynbe ¢oToHa:
_E _h h
p= c ¢ A




®oroaddexr. Ombitet AL CroneroBa.  3aKOHBI

4.1.3
dboTtorpdexra
VYpaBuenue DitHmTeitHa 1715 GoTodddekra:
ECI)OTOHa = ABbIXOﬂa + EKHHmaxr
hc
E¢0T0Ha hv = 7'
414
hc
ABbIXOLLa = hUKp = A_
Kp
2
mv max
Evunmax = T = €Uz
JlaBiaeHue cBeTa.
415 JaBneHue cBeTa  HAa  MOJHOCTBIO  OTPAKAIOUIYIO
o MOBEPXHOCTh M HA  IOJHOCTHIO  MOMIOUIAIOLIYIO
MOBEPXHOCTh
4.2 OU3NKA ATOMA
421 [InanerapHas Moaenb aToma
[Toctynatel bopa. M3znydenne u nornomieHrne GOTOHOB MpU
Nepexo/ie aToMa ¢ OAHOTO YPOBHS SHEPTUU HA JPYTOM:
he
422 'hvmn =T = |En _E

m
Y




4.2.3

JIuHeityaTbie CIEKTPHI.

CriexTp ypoBHEl SHEPTUU aTOMa BOAOPOA:

—-13,63B
E =——— n=123 _
ne
4.3 OU3NKA ATOMHOI'O SIJIPA
131 Hyxnonnas moznens siapa I'eitsenOepra — MBanenko. 3apsia
o saapa. MaccoBoe unciio sjapa. M3otomnsl
PamnoakTuBHOCTE.
Anbda-pacnan:
A A4 4
FX—>,Y+;He
bera-pacnan.
DIeKTPOHHBIN B-pacnan;
4.3.2 A A ]
FX—= Y+ je+v,
[Mo3uTponHsIii B-pacnan:
A A Oz | o
sX—= Y + jE+ v,
l'amma-u3nydenue
3aKOH paJIMOaKTUBHOTO pacmajia:
-t
N(t) = Ny % 2T
433 ITycTh M — Macca paJMoakTUBHOTO BemecTBa. Torna
-t
m(t) =mgy* 2T
4.3.4 Snepubie peakuuu. [lenenne u cuHTE3 AP




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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