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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE CpeIHEro oOlero oo0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHHM W TpeOOBaHMN K pe3yJibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTenbHOil Mporpammsbl, mnpexacrasieHHbix B PI'OC COO, a
Takke ¢ ydétoM (enepaibHON pabodeit mporpamMmbl BocnuTanus u KoHnenmun
npenojiaBanus yueoHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3alUIX
Poccuiickoit ~ ®enepanuu,  peaqu3ylOIIMX  OCHOBHbIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[TporpamMma no (usuke onpeaenser 00s13aTebHOE MPEIMETHOE COJEPKaHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCJIE0BATENBHOCTh H3YUYECHHSI TEM U PA3/EJIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OOyYarouIuxcs.
[IporpamMma mo ¢u3uke Aa€T MpeACTaBICHUE O MLENAX, COACpPKAHUM, OOIIeH
cTpareruu OOy4YeHHUs, BOCHUTAHMS M Pa3BUTUS OOyYalOIIMXCS CpEeACTBAMU
yaebHoro npeamera «Dusnkay Ha yriiyOlIEHHOM YpPOBHE.

N3yuenue kypca ¢uzuku yriayOJE€HHOTO YpOBHSI MO3BOJISIET PEaM30BaTh
3a1aun npo¢eCcCUOHAIBHOW OpUEHTAIMH, HAIMIPABJICHO Ha CO3JaHUE YCJIOBHM i
NPOSIBIICHUS] CBOMX HWHTEIUICKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
o0OydJamuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHsT 00pa3oBaHUSA B
opraHm3anusx MNpodhecCHOHAIBHOTO 00pa3oBaHUsS 10 Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATLHOCTSIM.

B nporpamme 1o (¢u3MKe ONpeAeNsioTCs IJIAaHUPYEMble Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO OOIIET0 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMeTHbIEe, MpeaMeTHble (Ha  yriayOnéHHom  ypoBHe).  Hayuwo-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBAaHUM K JIMYHOCTHBIM,
METalpeMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMXcs, OCBOMBIIMX
nporpaMMy 1o (u3MKe Ha YpPOBHE CpeaHero obmero oOpa3oBaHHs Ha
yrayO0aEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[TporpamMma no pusmKe BKIIOYAET:

IUIAaHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca GU3MKM Ha yriyOJIEHHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJITATHI IO F0JIaM 00YUYEHUS;

coJiep;kaHue yueoHoro npeamera « Pu3nka» Mo rogam o0yueHHsl.

[IporpaMMa mo ¢u3uKe HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
MCIIOJIb30BaHA YUUTEISIMU (DU3UKHU JUIsI COCTABIICHUS CBOMX pabOYMUX IPOrpaMM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENIECH U
NPEIOCTaBIsAeT BO3MOXHOCTH [UJIsl peaju3allii  Pa3UYHBbIX METOJIUYECKHUX
NOJIXOJJOB K TMpernoAaBaHUI0 (U3UKKH Ha YIUIyOJEHHOM YpOBHE IMpPH YCJIOBHUU
COXpaHEHHUs 00s3aTeNbHOM YaCTH COACPKAHUSI Kypca.



dusznka Kak Hayka O HamOojiee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYNAas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoiieM mupe. LLkonpHbI Kype HU3HKH — cCTEMOOOpa3yOIIUii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB WU SIBICHUH, M3y4aeMbIX XuUMUEH, Ouosoruei,
dbusnueckoit reorpadueir u acrpoHommer. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM Ompenenusio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IOJIyYeHHsI HOBBIX MAaTE€pHAJIOB C 3aJlaHHBIMM CBOWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromierocs, B (popMupoBaHHUE YMEHUN MPUMEHSATh HAy4YHBIN
METO/I IO3HAHUSI TP BBIMOJIHEHUN UMHU YUEOHBIX UCCIIEIOBaHUM.

B ocHOBY Kypca (pu3uKu Ha ypOBHE CpeIHEr0 OOIIEro 00pa30BaHus MOJI0KEH
psa uaeH, KOTOpble MOXKHO PacCMAaTPUBATh KaK MIPUHIIMIIBI €70 MIOCTPOECHMUS.

Hoea uyenocmnocmu. B COOTBETCTBHM C HEM KypC SBIETCS JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lenoB (U3UKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepual Kypca (pU3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymmm B Kypce sBisiercs
dbopMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
noJIe.

Hoean zymanumapuzayuu. EE peanusauusi NpennosiaraeT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (PU3MUECKON HAyKH, OCMBICICHHUE CBSI3M pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM oOOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJOTHYECKUMH MTPOOIEMaAMHU.

Hoen npuxnaonoi nanpaenennocmu. Kypc ¢usuku yriay0iaEHHOTO ypoBHs
IPEIOoJIaracT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTHYECKHX
IPUJIOKEHUH W3YyYEHHBIX TEOpUM M 3aKoHOB. llpu sTOM paccmarpuBaroTCs Ha
ypOBHE OOIIMX MpPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJEpP)KaHUsS, IMOCBAIMIEHHBIX SKOJOTMYECKUM IpOoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PAa3BUTHEM TEXHUKH U TEXHOJOIHH, a TakkKe 00CYyXACHUSA
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

OcBoeHnue cofiepkanusi MPOTPaMMBI 1O (GU3HKE TOHKHO OBITh OCTPOCHO Ha
IPUHLINAIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s Gusnku peanusanus 3THUX
IPUHLIMAIIOB 0a3UPYyEeTCsl Ha MCIIOIb30BAaHUM CAMOCTOSITEIbHOTO DKCIIEPUMEHTA Kak
IIOCTOSIHHO JIeHCTBYMOIIEro ¢akropa ydeOHoro mnpouecca. g yriryOnéHHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITEIBHOIO YYEHHUYECKOTO 3SKCIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHYECKHE OIBITHl NP H3YYEHHH HOBOTO
MaTepuana, JaboparopHbsie paboThl U pabOThl MpakTHUKyMa. [Ipr 3TOM BO3MOKHBI
7IBa crocoba peanu3zaudd (PU3NYECKOr0 TpPakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoauTcs aubo B koHIe 10 u 11 kmaccos, mubo0 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — »3T0
UHTErpanuss padoT TPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX padoT, KOTOPHIC
IpOBOASATCS B Ipolecce u3ydeHus paszzaena (temsl). [Ipu 3Tom mon paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE MCCIEI0BAHUE, KOTOPOE MPOBOJIUTCSA
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAa 0€3 MOIIaroBoi HHCTPYKIIUH.

B nporpamme mno (@usMke cHUCTeMa YYEHHYECKOrOo HKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpakTUKyMa MpeJCTaBiIeHa €IWHBIM mepeyHeM. Bridop
TEMATUKU U1 3TUX BUJOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
Y4YaCTHUKaMHU 00pa30BaTEIBHOTO MpoIlecca UCXO0Id U3 0COOEHHOCTEHN MOYypOYHOTO
IJJAaHUPOBAaHMUSI U OCHalleHus kabuHera ¢usuku. [Ipu »TomM oOecrneunBaeTcs
OBJIaJiIcHUEe OOYyYaIOUUMHUCS YMEHUSAMU TMPOBOJUTH TPSIMbIE U KOCBEHHBIC
U3MEPEHUs], UCCIIEeIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH U TOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 PACUETHBIX U KayeCTBEHHBIX
3apad. Ilpu sToM JuIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33JlayM C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3UUECKON MOJEIbIO, MO3BOJISIONINE TPUMEHATD
U3yUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KakK M3 OJHOrO pasiena Kypca, Tak U
UMHTErpUpys NPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3zAenoB. JJis KaueCTBEHHbIX 3a7a4
IPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OObBSICHEHUE/TIPEACKA3aHUe MPOTEKAHUs
bu3nYeCKUX SBJICHUM U MPOIECCOB B OKPYIKAIOIIEH KU3HU, TpeOyrolre BbIOOpa
buznyecKoil MoAeNnu A CUTYaluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIICUCHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YIiayOJEHHOTO
YPOBHSI HA YPOBHE CPEJIHEr0 OOLIEro 00pa30BaHUs JOJKEH U3y4aThbCs B YCIOBHSIX
npeaMeTHoro kabuHeTa. B kabuHere (U3MKM JOHKHO OBITh HEOOXOJUMOE
nabopatopHoe 00OpYyIOBaHUE Jisi BBIMNOJIHEHHs YKa3aHHBIX B Iporpamme IO
¢u3MKe YYEeHHYECKHX OMNBITOB, Ja0OpaTOPHBIX pabOT U paboT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOe o0opyaoBaHue (GopMupyercss B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYMBAaET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (PU3MKE KIIOYEBBIX JEMOHCTpAIMil s
UCCJIEIOBAHMUS  M3Y4Yae€MbIX  SIBIIGHUW MW  MPOIECCOB, AMIIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 000pynOBaHHME JJISI YYEHMUYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHJEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCs B pacuére



OJIHOTO KOMILJICKTa Ha JABYX OOydYarommxcs. TeMaTHYeCKHe KOMILJICKTBI
7a060paTOPHOTO O0OPYAOBAHHS JOJDKHBI OBITH TIOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOpUid.

OCHOBHBIMU TIETISIMU U3Y4YCeHUS (PU3UKHU B OOIIIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHupOBaHUEe WHTEpPECa € CTPEMJICHUS OOydYaromuxcsi K Hay4dHOMY
U3YYCHHUIO TIPUPOJBI, Pa3BUTHE WX HWHTEJUICKTyaIbHBIX H  TBOPYECKHX
CIOCOOHOCTEM;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJie TO3HaHWS W (popMmHupoBaHHE
HCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOIINM SIBJICHUSIM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3yuYeHUsS OCHOB
CTpOCHHS MaTepuu B (QyHIaMEHTAIbHBIX 3aKOHOB (DH3HKHU;

dbopMupoBaHre YMEHUI OOBSCHATH SBICHUS C UCIIOJIB30BAaHUEM (PU3NIECKUX
3HAHWUU U HAYYHBIX JIOKA3aTEIbCTB;

(dbopMUpOBaHHWE TPEICTABICHUNA O POAM (DHU3UKKA IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymaymen
po(heCCHOHATFHOW  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHeleMy 00y4eHHIO B 9TOM HaIlPaBJICHUH.

JlocTimkeHne dTUX TeNield 00eCTIeUMBACTCSl PEIICHUEM CIEAYIOINX 3a/1a4d B
mporiecce u3yueHus Kypca GU3NKA Ha YPOBHE CPETHETO O0Iero oOpa3oBaHuUs:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHAX,  BKJIIOYAas  MEXaHUKy,  MOJEKYJSIpHYI  (u3uKy,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PH3UKY U SJIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHWE YMEHUH MPUMEHATh TEOPETUICCKHIE 3HAHUS 1T OOBSICHEHUS
(GU3HYECKUX SIBICHUH B TPUPOAC M JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
IMOBCEIHEBHOM XU3HU;

OCBOGHHE CIIOCOOOB pEIICHHUS PA3NIUYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nYecKol MOJEINBI0, 3a/lad, MOJAPa3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/aHUe
bu3MYecKOo MOJEeNH, aJeKBATHOM YCIOBUSM 3ajJadd, B TOM 4HCIE 3aaad
WHXCHEPHOTO XapaKTepa,;

NOHMMaHHWEe (U3NYECKUX OCHOB W TIPUHIIUIIOB JIEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTHYECKHUX MPOIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSTCIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GU3MYECKUX  SKCICPUMEHTOB, aHajdW3a W HWHTEepIpeTanud WHGOPMAINH,
oTpeeNieHus JOCTOBEPHOCTH MOJyYEHHOTO Pe3yIbTara;

CO3/IaHME YCIIOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPUYECKOH JIeATETHHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHOU A TEIIBHOCTH, CBI3aHHON
¢ pU3UKOM.

B cootrBerctBun ¢ tpeboBanusimu PI'OC COO yriayOn€HHBIN ypOBEHb
u3yuyeHus: ydeOHoro mnpeamera «®Duszuka» Ha ypOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOy4YaloIUMHUCS, [UIAHUPYIOUIMMHU POJOJLKEHUE
o0pa3oBaHMs 10 CHEHHATBHOCTAM (PU3UKO-TEXHUYECKOTO TPODUIIS.

Ha uzyuenue pusuku (yrmyOnéHHBINH YpOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HENEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJICIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
IPAKTUUECKUX paboT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb J€JaeT BbIOOp
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAWBHYaJIbHBIX
0COOEHHOCTEH 00yYarOIIUXCS.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTOA O3HAHUSA PUPOABI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo/1 mo3HaHus 1
METO/Ibl UCCIIEI0BAHUS (PUZUUYECKUX SBJICHUU.

DKCHEepUMEHT M TeOopusl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CriocoObl  u3MepeHus: (U3MUECKUX BEIMYMH (aHAJIOTOBblE M LHU(POBBIC
U3MEpUTEIbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3Mepenuit  (usmyeckux  BenuuuH  (abcomdtoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKa,
abCOMIOTHO TBEPIOE TENO, HACATbHAS KUIAKOCTh, HACAIBHBIA Ta3, TOYCUHBIN
3apsa). ['unoresa. dusnyueckuii 3aKOH, TPAHUIIBI €TI0 TPUMEHUMOCTH. Pu3ndecKas
TEOPUSL.

Ponb u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN 1E€ATEIILHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuUKym.

M3mepeHne cuiibl TOKa W HANPSXKEHUS B LEMU MOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HakoMcTBO C nudpoBoii taboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(U3UYECKUX BEIMYWH TIPY MIOMOIIH KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABmkKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pannyc-BekTop MarepuasbHOM TOYKH, €ro MPOEKIMU HA OCU CHCTEMBI
koopauHat. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HAa OCU CHCTEMbl KOOPAMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHUE. 3aBUCHUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTU MAaTEPUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOomHOoe manmeHue. YcCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOT0 TMOJ YIioM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEpUAJIbHON TOUKH OT BPEMEHU U UX IPpaQUKU.



KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MAaTepUATIbHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKOpocTh. llepwon m wacTtoTta oOpaiieHus.
[{eHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLUHUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE TMPOLECCHI: CIUIOMETP,
JBIWKEHUE CHapsJOB, LEMNHbIE, IIECTEpEHYAThIE W PEMEHHBIE IEpeaadH,
CKOPOCTHBIE JTHU(THI.

Hemoncmpauyuu.

Mopens cucteMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KECHUS.

Crioco0Obl uccieoBaHus IBUKEHUI.

NnrocTpanys NpeaenbHoro nepexoia i \3BMEpEHHe MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MEXaHU3MOB.

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

HabGmronenne aBmxeHus Tena, OpOLIEHHOTO MOJA YIJIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yIiI0BO CKOPOCTH B PEIYKTOPE.

CpaBHEeHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OOHOTO W TOTO XK€
TeJIa B pa3HbIX CUCTEMAaX OTCUYCTa.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JIBH)KCHUU.

WU3mepenne  ycKOpeHUsT ~ CBOOOJHOTO  TaACHUS (PEKOMEHI0BaHO
UCIIOJIb30BaHue IIUPPOBOI TabOpaTopun).

W3ydyenue [ABMKEHUS Tena, OpOIIEHHOTO Tropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSMOMl MPONOPUUMOHAIBHONM 3aBHCHMOCTH MEXAY JaIbHOCTBIO
I10J1ETa U HAYaJIbHOW CKOPOCTBIO TeJa.

N3ydeHne IBHKEHUS Tella MO OKPYKHOCTH C IOCTOSSHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TepuoAa OOpalleHusi KOHUYECKOTO MasTHUKA
OT €T0 IapaMeTPOB.

Tema 2. /lunamuxa.

ITepBbiii 3ak0H Hprorona. HMHepumanbHbie cucTeMbl OTcyéTa. llpuHUMAN
oTHOocuTenpHOCTH ['anmunes. HenHepuunanbHble cucTEMbl OTCUETA (OIpEAEIICHUE,
IPUMEDBI).



Macca tena. Cuna. [IpuHUIuMI Cyneprno3uimy CHil.

Bropoii 3akoH HproTOHA 17151 MaTepuaabHON TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATCOTEHUs. OKBHBAJIEHTHOCTh TPAaBUTALMOHHOW H
MHEPTHOU MACCHI.

Cuna TsKecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO TAJCHHS OT BBICOTHI
HAaJl TOBEPXHOCTHIO TUIAHETHI M OT Treorpaduueckoil mupoThl. J[BmkeHue
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBmxymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEeHHSI CKOJIBKEHHS U CUJIa TPEHUSA
nokosi. Koaddumment tpenus. Cwna CONpOTHUBIICHUS TMPU JBWKEHUU Tela B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUSI.

Hasnenue. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHn4eckrue yCTpPOWCTBA M TEXHOJOTUYECKUE NPOLECCHI: IMOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGmronenue nBU>KEHUs Tell B MHEPUUAIbHBIX U HEMHEPIIMAIBHBIX CUCTEMAaX
OTCYETA.

[IpuHIMIT OTHOCUTEIBHOCTH.

Kauenne AByx UWIMHAPOB WM MIAPOB PA3HOM MACChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPIIUATIBbHON CUCTEMBI OTCUETA.

CpaBHEeHHME  PaBHOACHCTBYIOUIEH  NPWIOKEHHBIX K TEIy CHI  C
MIPOU3BEAECHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B NHEPLIMAIIBHOW CHCTEME OTCYETA.

PaBeHcTBO cuil, BOSHUKAIOIIKNX B PE3YJIbTATE B3AUMOICHUCTBUS TEIL.

N3mepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U NAJCHUU.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepenre paBHOACUCTBYIONMICH CUJI TIPU JABUXKEHUH OpyCKa MO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka THUIIOTE3BI O HE3aBUCUMOCTH BPEMEHHM JBWIKEHHUS Opycka IIo
HAKJIOHHOU IUTIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €ro MAcCCHI.

HccnenoBanre 3aBUCHMOCTH CUJI YIPYTOCTH, BOZHUKAKOLIUMX B MPYKUHE U
pPe3MHOBOM 00pa3siie, OT uX aedopmariuu.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IEPEKUHYTON 4Yepes
JETKuit OJIOK.



N3mepenne koddduiienta TpeHUs: MO BEJIUMYHUHE YTIOBOTO KO3(duireHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBHKEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
K03 ULIMEHTOM TpEeHUS.

M3yuenue nBUKEHUSA TPy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpmoe Teno. IloctynmatenbHoe M BpaliaTteabHOE JBUKEHUE
TBEPAOro Tejaa. MOMEHT CHiIBI OTHOCUTENBHO OCH BpalleHus. llnedo cuiel.
CrnoxeHue CHIl, IPWIOKEHHBIX K TBEpAOMY Teiny. LleHTp Tsbxectu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HeyCTOMYNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTEIIBLHBIN KpaH, peléTdaTble KOHCTPYKIIUH.

Hemoncmpauyuu.

VY ci10BUsL paBHOBECHSL.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

HccnenoBanue yciaoBUM pPABHOBECUS TBEPAOrO Tela, HMMEIOLIEro OCh
BpaLICHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PACYET CUII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMAb ONIOPBI.

Tema 4. 3akonvi coxpanenusn ¢ mexanuke.

HMItynsC MaTEpUAIBHOM TOYKH, CUCTEMBI MAaTEpUAIIbHBIX TOYeK. L[eHTp macc
CHUCTEMBbI MaTEpUAIIBHBIX TOYEK. TeopeMa o IBUKEHUH LIEHTpa Macc.

WMty 1bC CHIIBI 1 ©3MEHEHNE UMITyJIbCa TENa.

3aKOH COXPAHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

MomeHT umnynbca MaTepuanbHOM TOUYkM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunmel Ha MajioM W Ha KOHEYHOM TmiepemernieHun. [ paduuaeckoe
npecTaBieHue paboThl CHIIBI.

MoOITHOCTH CHUIIBL.

Kunernueckass sHeprus MarepuanbHOM TOukH. Teopema 00 H3MEHEHHU
KMHETUYECKOU JHEPTUN MATEPUAIBHOU TOYKH.

[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs >3HEprus.
[ToreHunanbpHass dHEprus ynpyro AeQpopMUpOBaHHOW NpyxuHbl. [loTeHnnanbHas
DHEPrus Tena B OAHOPOJHOM TIpaBUTALMOHHOM mnoje. [loreHumaneHas >HEprus
TE€JIa B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO I1apa (BHyTpU U BHE 1apa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThbsi KOCMUUYECKAsA CKOPOCTb.



CBsi3p pabOThl HEMOTEHIHUANbHBIX CHJI C HW3MEHEHHEM MEXaHWYEeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymum s UMACaIbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON YHEPTUH.

TexHUYeCcKUe yCTPONCTBA M TEXHOJIOTMYECKUE MPOLECCHL: JIBUKEHUE PAKET,
BOJOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHWE Ha
KOHBKax.

Hemoncmpauyuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tela Mpu COBEPILIEHUN PabOTHI.

B3auMHble TNpeBpalllcHUs KUHETUYECKOW M MOTCHIUAIBHOW SHEPrUd MPHU
JEWCTBUU HA TEJIO CHIIBI TSXKECTH U CHIIBl YIIPYTOCTH.

CoxpaHeHHEe SHEPTHH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

W3mepeHne nMmimyJibca Tela o TOpMO3HOMY Iy TH.

W3mepenne cuibl TATH, CKOPOCTH MOJENU AJIEKTPOMOOWIISI W MOIIHOCTH
CHUJIBI TSTH.

CpaBHeHHE U3MEHEHUSI UMITYJIbCA TeJla C UMITYJIbCOM CHJIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCa ITPU YIPYTOM B3aUMOJIECHCTBUH.

M3mMepeHre KHHETUYECKOW SHEPTUHU TeJIa [0 TOPMO3HOMY MYTH.

CpaBHeHUE W3MEHEHUS! TOTEHIIMAIbHON HEPTUU MPYKUHBI ¢ PaObOTOM CUJITBI
TPEHUSI.

Onpenenenue pabOThl CUJIbI TPEHHS TMPU JBHKEHUU Tela MO HAKIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3nKa 1 TEepMOJIMHAMUKA.

Tema 1. Ocrosbt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIApHO-KuHeTnyeckon Tteopun (MKT), wmx
ombiTHOE oOocHOBanue. Jluddys3us. bpoyHoBckoe naBmxkeHue. XapakTep
JBW)KCHUSI M B3aMMOJICHCTBUS YACTHUI] BellecTBa. Monenn CTpOeHHs Tra3oB,
KUIAKOCTEH M TBEPABIX TEN M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX
mozened. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABoraapo.

TennmoBoe paBHOBecue. TemmepaTypa W crocoObl e€ um3mepenus. Illkana
temneparyp Llenbcus.

Mopens uieanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU: YaCTHULbI
ra3a JBUKYTCS] XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.



['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [ansToHa. M30mporiecchl B
UJCATPHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
IIpE/ICTaBICHUE U30IMPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsA3pb  MEXIy [JIaBJIE€HUEM H  CPEIHEM  KUHETHUYECKOM  HHeprueu
MOCTYNATEILHOTO TEIJIOBOTO JBUKEHHUS MOJEKYJ HICIbHOrO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH UJICAIIBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KMHETUYECKOW SHEPTUel MOCTYNAaTeIbHOrO TEMIOBOTO IBUKEHHUS €€ YaCTULL.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHL: TEPMOMETP,
OapomeTp, MoTyYeHne HaHOMATEPUAJIOB.

Jlemoncmpayuu.

Mopenu ABMKEHHS 4aCTHUL BEILIECTBA.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Buneopomnuk ¢ 3anuckio peanbHOT0 OPOYHOBCKOTO JIBHXKCHHUS.

Huddys3ust KUIKOCTEH.

Mogens onbita IllTepHa.

[IpuTsrKeHNE MOJIEKY L.

Mopeny KpucTauInuyeCKuX pelETOK.

Habmronenue u uccneoBaHue U30MpoIECCOB.

Yuenuueckuii skcnepumenm, nadopamopusie padomeul, npaKmMuKym.

HccnenoBanne Imporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TeII000MeHEe MEXKTy TOpsiuel U XOJIOAHOM BOJOM.

N3yuenune H30TEpMUUYECKOrO Tpolecca (PEKOMEHOBAHO UCIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3y4yeHne n30X0pHOTO Mpolecca.

N3yuenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmoaunamuueckass (T[]) cuctema. 3agaHue BHEIIHUX YCIOBUM IS
TEPMOJAMHAMUYECKON CUCTEMBI. BHEIIHNE 1 BHYTpeHHHE napaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEIHHUE 3HAYEHHUsI BEJIUYWH, OMHUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TepMoauHamuikud. (CaMONpPOU3BOJIbHAS — pelakcaius
TEPMOJINHAMUYECKON CUCTEMBI K TEIJIIOBOMY PAaBHOBECHIO.

Mopgenp wuaeaNbHOrO raza B TEPMOJMHAMUKE — CHCTEMAa YpaBHEHHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXX€HUE JJIsi BHYTPEHHEW DHEPIUH.
VYcnoBus NPUMEHUMOCTH 3TOM MOJENH: HU3Kash KOHUEHTPALHs YaCTHUILl, BEICOKHE

TeMIIEpaTypbl. BeipaxkeHue Uil BHYTPEHHEW 3HEPTUHA OJHOATOMHOIO HJICAIBHOIO
rasa.



KBa3ucratnueckue u HeCTaTHYECKUE MTPOLIECCHI.

OnemenrtapHas paboTa B TepMOAUHAMUKe. Brruncienue paboTtel o rpaduky
npouecca Ha pV-auarpaMmme.

Tennonepegaya  kak  crnoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMUYECKOM  cucTeMbl 0e3  coBepiueHus paborel.  KonBekuus,
TEILIONIPOBOJAHOCTD, U3Iy4YECHHUE.

KomnuectBo Ttemnorel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIPHAS
TETJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIJIOTa CTrOpPaHUs
toruBa. Pacuér koimuecTBa TEIUIOTHI TIpu  Teruionepenaye. Ilonstue 006
annabaTHOM Ipoliecce.

[lepBblli 3aKOH TepMOAMHAMHMKU. BHyTpeHHsss osHeprusa. Kosmuectso
TEIUIOTBI W paboTa  Kak Mepbl  M3MEHEHUsT BHYTPEHHEH  JHepruu
TEPMOJUHAMHUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMHUKM ISl PAaBHOBECHBIX IIPOLIECCOB: YEpE3
3aJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAUMHAMUYECKOM CHUCTEMBI HPOXOIMUT
eIMHCTBEHHAs aauadara. AOCONIOTHAS TeMIepaTypa.

Bropoii 3akoH TEpMOAMHAMHUKM JUII  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXKHO ME€peIaTh TEIIOTY OT Oojee XOJO0IHOTO Tela K 0ojiee HarpeToMy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne! gevictus TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKUE aCIEKThI MCIIOIb30BaHUs TEIUJIOBBIX ABUTrarenei. TemmoBoe
3arpsi3HEHHUE OKPYKAIOIIEN CPEBI.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: XOJIOIUIIbHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOPaTOPHBIA JBUTATENM, TapoBas TypOuHa,
MOJyYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3AUUsS «TEIJIOBBIX» OTXOJOB C
UCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIM3alUs OMOOPTaHUYECKOTO TOTUIMBA JJIs
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUHU.

Jlemoncmpayuu.

W3meHeHune TemnepaTypsl IpH a1uadaTHYECKOM PaCIIMPEHUH.

Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

CrniocoObl U3BMEHEHMSI BHYTPEHHEW SHEPTHUU.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomul, npaKmMuUKym.

H3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.



N3ydyeHrne B3aMMOCBSI3M DHEPIrUHA MENXMOJEKYJSIPHOTO B3aUMOACHUCTBUSA H
TEMIIEPATyPbl KUTICHUS KUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Dazosvie nepexoowl.

[TapooOpazoBanue u koHjaeHcauus. lcmapeHue W KureHue. Y JenbHas
TEIJI0Ta MapooOpa3oBaHUsL.

Hacpimennsle u  HeHachllleHHbIE napbl. KadecTBeHHass 3aBHCUMOCTh
IJIOTHOCTH W JABJICHUS HACBIIIEHHOr'O Mapa OT TEMIIEPATYpPbl, UX HE3aBUCUMOCTD
0T 00bEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIIEHUSI OT JABJICHUS
B KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEINbHAS BIIAXKHOCTD.

Teépnoe teno. Kpucrammmueckue n amopubie Tena. AHU30TPOIUS CBOMCTB
kpuctauioB. [lnaBneHne w Kpucraumzanus. YelbHas TEIUIOTA IUIABJICHHUS.
CyOaumariusi.

Hedopmanmu tBEporo Tena. Pactsoxenue u cxxarue. Capur. Moayns FOHra.
[Ipenen ynpyrux aegopmariuii.

TennoBoe pacumupeHre KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacmmpenre. AHTapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK IPUYUHA
TEIJIOBOTO paclIUpeHHUs Tell (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEpTUU B (Pa30BbIX MEPEX0IaX.

YpaBHeHue TerioBoro OanaHca.

[ToBepxnocTHOE HaTsHKeHHE. KO3 (hUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumisipasie siBnenus. J(aBneHue noa MCKpUBIEHHON NOBEPXHOCTBIO KUIAKOCTH.
®opmyiia Jlaruiaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPHUCTaJUJIbl, COBPEMEHHBIE MATEPUATIBI.

Jlemoncmpayuu.

TemnnoBoe pacmpeHue.

CBoIICTBa HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue npu noHM>KEHHOM JTABJICHUM.

N3Mepenune Cuitbl MOBEPXHOCTHOTO HATSXKEHUS.

OMNBITH C MBUTbHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipasie aBieHUs.

Moenu HEeHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buasl nepopmarmii.

HaGmronenne manbix aedopMariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.



N3mepenne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne abCOMIOTHOW BIIaXHOCTHM BO3JyXa M OILIGHKa MaccChl MapoB B
MTOMEILECHHH.

N3mepenne ko3P duiimeHTa noBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne moayisa FOnra.

HccnenoBanne 3aBUCMMOCTH  nedopmaiiud  pe3mHOBOTO  oOpasia  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiekTpoauHaMuKA.

Tema 1. Inekmpuueckoe noJe.

OnexTpuzaums Tel U €€ MpOsIBICHUS. OJEKTpuueckuil 3apsa. JIBa Buaa
IIEKTPUYECKUX 3apAnoB. IIpOBOOHMKH, JUANEKTPUKA U  MOJYyHPOBOIHUKH.
DJIEMEHTAapHBIM  3JIEKTPUYECKUNA 3apsid. 3aKOH COXPAHEHHUs DJIEKTPUUECKOTO
3apsza.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsaabl. 3akoH KysoHa.

Onektpudeckoe nose. Ero neiicteue Ha 3JIEKTPUUECKUE 3aPsiIbl.

Hanpspk€anocts  anektpuueckoro  mons.  [IpoOueiit  3apsia.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MoJst. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[JoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMOJs. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loteHnumanbHass >HeEprus 3apsga B OAJIEKTPOCTATHUYECKOM IIOJIE.
[ToTeHnman snexkTpocraruyeckoro nosist. CsA3b HANPSIKEHHOCTHU MOJIS U Pa3HOCTH
NOTEHIIMANIOB ISl  AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaKk u
HEOTHOPOJTHOTO).

[IpyHIMT Cynepno3uLUN SJIEKTPUUECKUX TTOJIEH.

[Tone toueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
PaBHOMEPHO 3apsKEHHOro mo 00béMy Iapa. Ilose paBHOMEpPHO 3apsKEHHOU
OeckoHEeUHOM TIOCKOCTU. KapTwHbl JUHUM HAOpsHKEHHOCTH JTUX TMOJeH U
HKBUITOTEHLIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECHS 3aPs0B.

JvanexTpuku B 3JIEKTPOCTATUYECKOM IoJIe. Jmsnexrpruueckas
IIPOHUIIAEMOCTh BELIECTBA.

KonngencaTop. DIeKTpOEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE coennHEHNE KOHIEHCAaTOPOoB. [locmenoBarenbHOe cCOeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

JIBr>keHUE 3apsyKEHHOM YaCTUIBI B OJTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: SIJIEKTPOCKOII,
AIIEKTPOMETp, DBJIEKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE DJIEKTPOIPUOOPOB,
KOHJIeHCATOpHhI, reHepaTop Ban ne ['paada.



Jlemoncmpayuu.

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

DIEKTPUYECKOE M0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX MIACTUH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKM B IIEKTPUUYECKOM MOJIE.

DnexTpocTaThyecKas 3aluTa.

YCTpONCTBO U AEUCTBUE KOHACHCATOPA NOCTOSTHHOW U TIEPEMEHHONU EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MOJIs 3apsKEHHOT0 KOHJIEHCaTopa.

3apsKa 1 paspsjika KOHIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuUKym.

OueHka cujl B3auMOIEHCTBUS 3apSKEHHBIX TET.

Habnronenue npeBpallieHusi 3HEPTUU 3apsyKEHHOTO KOHJEHCATOPa B SHEPTHUIO
V3JIy4YE€HUSI CBETOINO/A.

W3ydenne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) pu
MOCJIEA0BATEIBHOM COEAMHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 21eKmpuydeckuil mok.

Cuiia Toka. [TocTosIHHBIN TOK.

VYcnoBusl cymecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 ydacTKa Lenu.

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

[locnenoBarenpHOE, MapaJuIEIbHOE, CMEIIAHHOE COEAUHEHHE IPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX 3nekTpudeckux 1eneit. [Ipasmma Kupxroda.

Pa6ora snexkrpuyeckoro Toka. 3akoH J[xoyns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBass MOIIHOCTb, BbIAEISEMAas Ha
pe3ucrope.

OJIC u BHyYTpEeHHEE CONPOTUBIECHHWE HCTOYHMKA TOKa. 3akoH Oma ms
MOJHOW (3aMKHYTOW) OJJIEKTPUYECKOW 1enu. MOIIHOCTh MCTOYHMKA TOKA.
KopoTtkoe 3ambikaHue.

KonzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIEpMETP,
BOJIETMETP, PEOCTAT, CYETUUK BJIEKTPUUECKOU IHEPTUU.

Jlemoncmpayuu.



N3mepeHre CUiibl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSDKEHUs UL PE3UCTOpa,
JaMIIbl HAKAJIUBAaHUA U CBETOANO/1A.

3aBUCHUMOCTb COIPOTUBIICHUS LUIMHAPUYECKUX NPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBJICHUS MPU TOCTOSIHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenune IJIC. KopoTkoe 3aMbIKaHHE TalbBaHUUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Cnioco0Obl coenMHEeHUs1 UCTOYHUKOB Toka, DJ]C OaTapeil.

HccnenoBanue pa3sHOCTH MOTEHUMAIOB MEXKAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CHJIbI TOKA B LIETIH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuUKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

W3mepeHne yaenbHOro CONpOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIbL TOKa OT HAMpsOKEHUS] IS JIAMIIBI
HaKaJIMBaHUS.

YBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJbTMETPA).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTUBJIEHNS HICTOYHHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC raJibBaHMYECKOrO 3JEMEHTa OT BPEMEHU
pU KOPOTKOM 3aMbIKaHUH.

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

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pazruunsix cpeoax.

DJIEKTpUYECKAasi MPOBOAUMOCTDh  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAIIOB OT
TemMriepaTypbl. CBEpXIpPOBOAMMOCTb.

DNeKTpUYeCKuil TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX IMyYKOB.

[ToynmpOBOHUKH. CobOcTBeHHass W npuMecHast MPOBOANMOCTD
NOJIyIPOBOJHUKOB. CBOicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHUYECKAS IAUCCOLMALIMS.
Onexrtposn3. 3akoHbl Dapanes 1 3IEKTPoIIn3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
pa3psia. PazmuuHble THITBI CaMOCTOSTENBHOTO pa3psaa. Monxus. [lnasma.

TexHuyeckue yCTpPOWCTBA M NPAKTHUECKOE IMPUMEHEHHUE: Tra30pas3psiaHble
JaMIibl, 3JIEKTPOHHO-JTydyeBasi TpyOka, MOJYNPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajdbBaHUKA, padUHUPOBAHUE MEIH,
BBITIJIABKA aJTFOMUHUSA, 3JIEKTPOHHASI MUKPOCKOIIUS.



Jlemoncmpayuu.

3aBUCUMOCThH CONPOTUBJIEHUSI METAJLIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHsl anekTponn3a Papanes.

HckpoBoii pa3psa ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHUE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OIHOCTOPOHHSISI TPOBOAUMOCTH AUO/A.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMUKym.

HabGnronenue snektponnsa.

N3mepeHune 3apsaa OJTHOBAIECHTHOTO HOHA.

HccnenoBanrie  3aBUCMMOCTH  CONPOTHUBJIEHUS  TEPMOPE3UCTOpAa  OT
TeMIEepaTyphl.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOAA.

DuU3NYeCKUN NPAKTUKYM.

Crioco6b1 n3MepeHus (pU3NYECKUX BETUYHH C MCIOJIH30BAHIEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB W KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJFOTHBIE ¥ OTHOCUTEJIBHBIC MTOTPEUTHOCTH M3MEPEHHUN (PU3NUECKUX BEITUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre  KOCBEHHBIX  U3MEPEHUM, HCCICAOBAHUM  3aBUCUMOCTEU
bu3NYeCKuX BEIWUYHMH, TPOBEpPKA MPEMJIOKEHHBIX THUMOoTe3 (BBIOOp u3 pador,
ONHUCAaHHBIX B  TEMATUYECKUX  pa3ienax «YUYEHUYECKHH  IKCIEPUMEHT,
Ja60paTopHbIE PAOOTHI, TPAKTUKYM).

MexnpeaMeTHbIE CBSA3H.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHa B 10 kiacce
OCYIIIECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEKIPEIMETHBIX CBSI3€HM C KypcaMu
MaTEeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole noOHAMUSA, C6A3AHHbBIE C UZYUEHUEM MEMO0008 HAYUHO20
no3nanuA: SIBICHUE, HAY4YHBIM (akT, rumnore3a, (U3MYEcKas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJICITUPOBAHKUE, MOJCNb, H3MEPCHHE,
MOTPEIIHOCTH U3MEPEHH, N3MEPUTENbHbIE TPUOOPHI, HUPPOBast 1adopaTopusl.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHMH. JluHeiHas ¢QyHKUuS,
napaboJia, runepOosa, ux rpadukd U cBoicTBa. TpuroHomerpudeckue GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTophl ¥ MX MPOEKIIUU HA OCU KOOPAMHAT, CJIOKEHHE BEKTOPOB.

Buonozusa: mexanuveckoe ABMKCHHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKPYXKAIOLEH Cpenbl,
yTHWiIM3anus OHWOOPraHMYECKOro TOIUIMBA JJiIsi  BBIPAOOTKH  «TEILJIOBOM» U
AIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSKEHUE U KAIWJUISIPHBIE SIBJICHUS B IPUPOJIE,
AIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.



Xumuna: NTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE AaTOMOB WU MOJIEKYJ,
MOJb BEIIECTBA, MOJSIpHAs Macca, IMOJYyYeHUE HaHOMATepHUAJIOB, TEIJIOBbIC
CBOMCTBA TBEPIBIX TEN, KUIKOCTEH U Ta30B, KUJKUE KPUCTAIUIIbI, SIEKTPUUECKUE
CBOMCTBA METAJIJIOB, DJIEKTPOIUTHYECKAS JUCCOIMAIMS, TAIbBAaHUKA, SJIEKTPOHHAS
MUKPOCKOIHS.

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

Texnonozun: nipeoOpa3oBaHKe JBIKCHUN C WCIIOJH30BAHUEM MEXaHWU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKUUHU
(KpOHIUTENH, peméTyarble KOHCTPYKIMHU), HUCIOIb30BaHWE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOAOMET M JIpyrue), JBUraTeldb BHYTPEHHETO
cropaHus, mapoBasi TypOuHa, ObITOBOM XOJIOAMJIBHHUK, KOHAUITMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEpHAJIOB, B TOM YHCJI€ HaHOMAaTEpHaloOB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
razopazpsaHble JaMIIbl, IOTYIPOBOJIHUKOBBIE IPUOOPHI, ralbBaHUKA.

11 KJIACC

Pa3znen 4. JnekrpoanHamMuka.

Tema 4. Maznummnoe noae.

B3anmoneiicTBUE TNOCTOSIHHBIX MarHUTOB Y NPOBOJHHMKOB C TOKOM.
MarnutHoe mnosie. BexkTtop MarHMTHOM wuWHAYKUMU. [IpuHoun cyneprno3uiuu
MAarHUTHBIX NIOJIeH. JIMHUU MarHUTHOM MHIYKLMH.

MaruutHoe 1oJjie MPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJHUKA, KATYIIKUA U
KpyToBOro BUTKa). OnbIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanmpaBiae€HUE U MOYJIb. [[BUKEHUE 3apsSKEHHON YaACTULIBI
B OJIHOPOJIHOM MarHuTHOM moJje. Pabota cuibl Jlopenna.

MarnutHoe noJie B Bemectse. DeppoMarHeTuky, napa- i IMaMarHeTUKH.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: NPUMEHEHHE

MTOCTOSIHHBIX MarHuTOB, AJIIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOABUTATENH SIKOOHM, YCKOPUTENH 3JIEMEHTapPHBIX YaCTHII.
Jlemoncmpayuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO M
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KapTtrHa nMHMI MarHMTHOW MHIYKIIMYU TOJISI JNIMHHOTO IPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYLIKH C TOKOM.

B3anmonencTere 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

Jenctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HabGntogenue nBm>XeHHs My4yKa 3JEKTPOHOB B MAarHUTHOM TIOJIE.



[TpuHMn JEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npubdopa
MarHUTO3JEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanuie CBOMCTB (peppOMarHeTUKOB.

HccnenoBanue NeWCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Ammepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMIIEPA OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE MU3MEPEHUs CUIIBI AMIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBeHne AneKTpOMarHuTHOM HMHAYKIuU. [IOTOK BekTOpa MarHMTHOM
uHaykuuu. OJIC uHaykuuu. 3aKOH 3JIEKTPOMArHUTHOM WHAYKIMU PDapanes.
Buxpeoe anexkrpudeckoe noiie. Toku Oyko.

OJC wHAyKUMH B TPOBOJHUKE, ABWKYLIEMCS B OJHOPOJHOM MArHUTHOM
noJIe.

[IpaBuiio Jlenna.

NunykTtuBHOCTh. Karymika HMHIYKTHBHOCTH B LIENM IOCTOSHHOIO TOKA.
SBnenue camonnaykuu. I1C caMOUHAYKIIHH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHru4ecKue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: MHAYKIMOHHAsS
II€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMU TEJ MPU ABUKEHUH B MArHUTHOM IOJIE
3emuu.

Jemoncmpauyuu.

Habnronenue siBneHust 3IeKTpPOMarHuTHOM MHTYKLIMH.

UccnenoBanne 3aBucumMoctd IDJIC MHAYKOMHM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKA.

ITpasuno Jlenua.

[TaneHne MarauTa B alFOMUHUEBOH (METHON) TpyOe.

SIBneHue caMOMHIYKIIHH.

HccnenoBanne 3aBucuMoctd DJ[C CaMOMHIYKIHH OT CKOPOCTH M3MEHEHMS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMUKym.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHYKIWU.

Onpenenenne MHAYKIUMU BUXPEBOrO MarHUTHOIO TTOJISL.

HccnenoBanue sBICHNS CAMOUHAYKIINH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3nea 5. KoJsiedanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebatenbHas cuctema. CBOOOAHBIE KOJIEOAHUS.



["apmonnueckue konebanusi. KnnemaTnueckoe M AMHAMUYECKOE OIMUCAHHE.
DOHepreTuueckoe ONmucaHue (3aKOH COXPAaHEHHUs MEXaHUYeCKOW sHepruu). BeiBosa
JUHAMHYECKOTO OMHMCAaHUS FApMOHUYECKHX KOJIeOaHUH U3 UX SHEPreTUYECKOro U
KMHEMaTH4eCKOTO OMUCAHUS.

Amvmntyaa u ¢asza kosebanui. CBs3b aMIUIMTYIbl KOJE€OAHUN HCXOAHOU
BEJIMUYMHBI C aMIUTUTYAaMH KoJieOaHU €€ CKOPOCTU U YCKOPEHHS.

[lepmon m uacrora koneOanumii. [lepmonm Manbix CBOOOIHBIX KoJieOaHUM
MaTeMaTuyeckoro MadtHuka. llepuon cBoOOAHBIX KoO€OaHUN MPYKUHHOTO
MasITHHUKA.

[TonsiTue o 3atyxaromux Kojaedanusx. BeiHyKaeHHbIe KoneOanus. Pe3oHanc.
Pe3zonancnas kpuBas. BrausHue 3aTyXaHus Ha BHUJ PE30HAHCHOW KpPHUBOM.
ABTOKOJICOaHUS.

TexHruecKue yCTpPONUCTBA U TEXHOJIOTMYECKHE MPOIIECChl: METPOHOM, YaCHl,
KaueJu, My3bIKaJlbHble MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUSI.

Habmronenne He3aBUCUMOCTH TEPUO/Ia MaNbIX KojdeOaHuM rpy3a Ha HUTH OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyXarwmux KojaeO0aHU 1 3aBUCUMOCTH TIEPUOJIa CBOOOTHBIX
KOJIeO0aHUM OT CONPOTUBIICHUS.

HccnenoBanne koneOGaHWW Tpy3a Ha MACCUBHOM MpYKHHE C IEJbIO
dbopmupoBaHus NpeACTaBICHUN 00 UAcaIbHON MOJEINN MPY>KUHHOTO MasgTHHUKA.

3aKOH COXpaHEHUs YJHEPTUU NPU KOJICOAHUSAX Ipy3a Ha MPYKHUHE.

HccnenoBanrie BRIHY X ACHHBIX KOJIEOaHUIA.

Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomel, nPaKmMuKym.

N3mepenne mnepuoga CBOOOJHBIX KOJIEOAHWNH HUTSHOTO M TPYKUHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBHXKEHUS TENa B X0/I€ KOJICOaHU Ha yIIPYroM MOABECE.

N3yuenne ABMKEHUSI HUTSHOTO MasiTHUKA.

[Tpeobpa3oBanue YHEPTUH B IPY>KUHHOM MAasITHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXaIOMIUX KOJIEOaHUI.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUIA.

Tema 2. Inexmpomaznumnuple Kojiedanus.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
ujeanbHOM KosiebaTreabHOM KoHType. Dopmyna Tomcona. CBsi3b aMILUIUTYIbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUIIbI TOKa B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs YJHEPTUU B UCATBHOM KOJIeOATEIbHOM KOHTYPE.

3aTyxaronime AIEKTPOMArHUTHBIE KoJieOaHmsl. BrinyK1eHHbBIE
3IIEKTPOMArHUTHBIE KOJIeOaHusI.



[lepemenHbIi1 TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYIHOE U
JCICTBYIOIIEE 3HAUYCHHWE CHJIBI TOKAa W HANpsHKEHUS MpH pasindHoil (opme
3aBUCHMOCTH NIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMJAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NM CHUHYCOUJAIBHOIO IEPEMEHHOIO0 TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpspKeHUN.

Wneanvupiii  Tpanchopmartop. IlpousBonacTBo, mepegadya u moTpeOieHHE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKUE PUCKHM IpU IPOU3BOACTBE JJeKTpo3Hepruu. KymbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUH B IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUU
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIepeaay.

Hemoncmpauyuu.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHHUM OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIMX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Monenb 2JIeKTpPOMarHuTHOTO TeHEpaTopa.

BriHyX/1€HHBIE CHHYCOHIAJIbHBIE KOJIEOAHUS.

Pesncrop, KaTymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pe3oHanc mnpu 1ocnenoBaTeIbHOM COCIMHEHMHM PE3UCTOpa, KaTyLIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

VY CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHChOpMaTOpa.

Mojenb JIMHUA 3JIEKTPONEPEIayn.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padomeul, nPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccnenoBanne INMEpeMEHHOTO TOKA 4epe3 IOCIEAOBATEIBbHO COCIWHEHHBIE
KOHJIEHCATOP, KATYILLIKY U PE3UCTOP.

Habmronenune 3eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl HCTOUHUKOB CBETA B LIENH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60JIHDbI.

MexaHnueckrue BOJIHBI, YCIOBHsS HX pacrnpocrpanHeHus. llonepeunsie u
IIPONOJBHBIE BOJHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHWsT W JUIMHA BOJIHBL.
CBolicTBa MEXaHMYECKHMX BOJH: OTpa)XCHHE, NPEIOMIICHUE, MHTephEepeHUUs U
nudpaxims.

3Byk. CkopocTb 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHUE OKPYIKAKOLIEN CPEBI.



DONEKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3IYYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B 3JIEKTPOMAarHuTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
nosisipu3anus, naTepdepeHns u Auppakims.

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

[IprHIMIBI paguoCBs3u U TeneBuacHusA. Paqnonokanms.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpEeJIbl.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE INPUMEHEHUE: MY3bIKaJIbHBIE
WHCTPYMEHTBHI, pajiap, paauonpuéMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIbTPa3BYKOBasl THATHOCTHKA B TEXHUKE U MEJIULIMHE.

Jlemoncmpayuu.

OOpa3zoBaHue U pacpPOCTPAHEHUE MMONIEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmronenue otpakeHus U IpeoMIICHUS MEXaHUYECKIX BOJIH.

Hab6monenne nntepdepeHny U AUPpaKkui MEXaHHUYEeCKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro NpUMEHEHNE.

Habnronenue cBsi3M I'POMKOCTM 3ByKa M BBICOTBI TOHA C aMIUIMTYJIOM W
4acTOTOM KOJEOaHMIl.

HccnenoBanne  CBOMCTB  JJEKTPOMATHUTHBIX  BOJIH: OTpaXECHHUE,
pesioMJIeHUE, Moaspu3anus, qudpakius, uHTepdepeHus.

Oo6HapyxeHue nHGPAKPaACHOTO U YIbTPahUOIETOBOIO U3ITyUESHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

W3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONIMHEHOE pacpPOCTPAHEHUE CBETAa B OJHOPOAHOU cpene. Jlyu cBera.
To4deuHbIld HCTOYHUK CBETA.

OTtpaxeHune cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue n3o0OpakeHuil B
iockoM 3epkaie. Chepudeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npesnomieHuss. OTHOCUTENBHBIN NOKa3aTelNb npeaoMiieHus. [IocToSHCTBO 4acTOThI
CBETAa M COOTHOIICHHWE JUIMH BOJIH IIPU NEPEXOJEC MOHOXPOMATHUYECKOI'O CBETA
yepes rpaHully paszesa AByX ONTHYECKUX CPE.

Xon nydeit B mpuszme. [ucnepcusi cBera. CIoXHBIM cOoCTaB 0€I0TO CBETA.
IIBer.

[lonHoe BHyTpeHHEEe OoTpaxkeHHe. [IpenenpHbIi yroa MmojaHOro BHYTPEHHETO
OTPAKECHMUS.



Cobuparoniie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosiHUE M OINTUYECKas CHJa TOHKOW JMH3bL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHusl TOHKON c(epudeckoil JTUH3BI OT €€ Te€OMETPHUH U OTHOCHUTEIHHOTO
MOKA3aTeIs MPETOMIICHUS.

dopMyJia TOHKOH JIMH3bI. Y BEJIMYEHHUE, JaBAEMOE JIMH30M.

Xoxa nyda, ONpOLIEAIIEro JUH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoil ocu. IlocTpoeHune u300pake€HUII TOYKM U OTpe3Ka MpsIMOM B
coOMpaloIKX U pacCeUBaIONIUX JIMH3AaX U UX CUCTEMaX.

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

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontmka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMoOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. [Ipumepsl Knaccuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMyMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIr0 CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
NEPUCKOI, (oToamnmapaT, MUKPOCKOI, MPOEKUMOHHBIN ammapaT, MPOCBETICHHE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npesioMIIeHNsI CBETA.

Habntonenue nojiHoro BHyTpeHHEro oTpaxeHusi. Moiens cBeToBoAA.

HccnenoBaHnne xXoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUIEIbHYIO
IJJACTUHY U MIPU3MY.

HccnenoBanre cBOMCTB M300paXE€HUM B JIMH3AX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepenmm cpera.

HaOmronenre nBETOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu cBera.

Nzydenne 1uppakiMOHHON pEIIETKH.

Habmonenue nudpakiinoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISl U3YUYECHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

W3mepenne nokasaress npesioMIIEHNs CTEKIIA.



HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSHUSI OT BemiecTBa (Ha
IPUMEPE KUJKHUX JTUH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JINH3.

[ToyyeHnue n300paxkeHusi B CUCTEME U3 IUIOCKOTO 3epKaJia U JIUH3bI.

[TomyuyeHnue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKONUYECKUX CUCTEM.

Hab6monenue nudpaximm, naTEpGEPEHIINHT U MTOISTPU3AIUN CBETA.

N3yuenue noyspusaiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yuenue nHTEepPEpeHIINM JIa3epHOTO U3JIyUSHHs Ha IBYX IIEJIsX.

HabGnronenue nucnepcuu.

Hab6mronenue u uccnenoBanve qudpakiimOHHOTO CIIEKTPa.

N3Mepenue IMHbI CBETOBOUM BOJIHBI.

[TonyyeHue criekTpa U3Iy4YEHUs CBETOJMOAA MPU MOMOIIU TU(PAKIIMOHHON

PEIIETKMU.
Pasznen 6. OcHOBBI crielIHAJILHON TEOPUU OTHOCHTEIbHOCTH.
['panunbl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynaTsel

CIielIMaIbHOW TEOPUHU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal. IIpeoOpa3zoBanus  JlopeHiia.
VYcnoue npuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHHE
BPEMEHU U COKpAIIECHUE JIMHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKUE MPOLECCHI: CITYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEU 3apSKEHHBIX YACTHII.

YueHndeckuii SKCIIEpUMEHT, JTabopaTOpHbIE PaOOTHI, MPAKTHUKYM.

OnpeneneHue MMIYJbca W DHEPrUM  PEISTUBUCTCKUX 4YacTuil (IO
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUI] B MATHUTHOM T10JIE).

Pasznen 7. KBanToBasi ¢pusuka.

Tema 1. KopnycKynapno-60ano060ii Oyaausm.

PaBHOBecHOe TersioBoe H3MydeHHE (M3TydyeHHE aOCOJIOTHO YEPHOTO TEna).
3akou cmenieHud Buna. ' unoresa [linanka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dorordpdext. Onwitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» porosaddexra.

JlaBnenue cBera (B YACTHOCTH, JABJIEHME CBeTa Ha aOCOJIIOTHO
MOTJIOIIAIONIYI0 ¥ a0COJIIOTHO OTpaxarollyro mnoBepxHocTh). Ombiter I1. H.
JleOenena.



BousiHoBBIE cBOMCcTBA yacTul. Bomubl ne bpounns. /Inuna Bonnsl ne bpounisa u
pazMepsl o0JacTH JIOKalIWM3alMM JBUXKYyIIeiics dactuisl. KopmyckyssipHo-
BOJIHOBOM yanu3m. Judpakiys 3JeKTPOHOB Ha KpUCTaIIaX.

Crnenuguka nsmepenuil B Mukpomupe. COOTHOIIEHUSI HEONPEEIEHHOCTEN
['eitzendepra.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIEKTPOMETD,

dboTosnemeHT, (HOTOMATYMK, TYHHETHHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIUO/.

Hemoncmpauyuu.
®dotoaddekT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanne 3akoHOB BHeMHET0 (poTodddekra.

HUccnenoBanne  3aBUCHUMOCTM  CONPOTHUBIICHUS  IMOJIYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.
Conneunas Oartapes.
Yuenuueckuii sxkcnepumenm, nadopamopusie padomel, npaKmMuKym.
HccnenoBanne Gporopesucropa.
N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanus Gororddexra.
HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YE€pPE3 CBETOAMO/I OT HAIIPSIIKEHUS.
Tema 2. ®usuka amoma.
OnbITEl MO HCCIEOBAHUIO CTpoeHus aroMa. [lmaHerapHass mojenb aroma
Pezepdopna.
[Toctynatel bopa. M3nyuenue u nornoiieHrue (OTOHOB P MEpexojie aToma
C OJTHOT'O YPOBHS SHEPTUU Ha APYTOM.
Bunsl cnexktpoB. CrieKTp ypOBHEH 3HEPIHH aTOMa BOAOPO/IA.
CrnoHTaHHOE U BBIHYKJIEHHOE U3TydeHue cBeta. Jlazep.
TexHu4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHaju3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.
Jlemoncmpayuu.
Mopuenb onsita Pesepdopra.
Habnronenue nuHeyaThIX CIEKTPOB.
YCTpONCTBO U IEUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTHLL.
OnpeneneHue JJIMHbI BOJHBI JIA3€PHOTO U3JIyUYCHHUS.
Yuenuueckuii skcnepumenm, nadopamopusie padomel, npaKmMuKym.
HaOmronenue nuHeRyaToro crekTpa.
HccnenoBanue crnekTpa pa3peXK€HHOr0 aTOMapHOTO BOJOPOJA U U3MEPEHUE
nocrosiHHor Punbepra.
Tema 3. Qu3zuka amomHo20 A0pa u 31EMEHMAPHLIX YACHUY,

Hyknonnas monens siapa I'eitzenOepra—lBanenko. 3apsn siapa. MaccoBoe
yucno sapa. M3oronsl.



PamnoaktuBHOCTh. Anb(a-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnaj. ['amma-u3mydeHue.

3aKkOH pPaJMOaKTUBHOTO pacnaja. PaauoakTHBHBIE HW30TONBI B MPUPOJE.
CBOIICTBa MOHHU3UPYIOLIETO0 HU3Iy4YEeHUS. BiMsHUME pagnoOaKkTHUBHOCTH Ha KUBbIC
opranu3Mbl. EctecTBeHHBIN (oH uzinydenus. [{ozumerpus.

DHeprus CBS3M HYKJIOHOB B sifpe. Anepubie cwibl. Jlepext maccsr sipa.

SAnepusie peakuuu. Jlenenue u cunres saep. Anepuoie peaktopsl. [Ipobiemsr
YIPaBIIEMOTO TEPMOSIAEPHOTO CHHTE3a. OKOJOTHYECKHUE ACTIEKTHl Pa3BUTHS
AJIEPHOM SHEPrETUKH.

Metozapl perucTpaliiy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIIbHBIE B3aMMOJECUCTBUA. bapuOHBI, ME30HBI H JICOTOHBI.
[IpencraBnenne o CrannapTHoi Moaenu. KBapk-TiitoOHHAs MOJENb aIpOHOB.

®usuka 3a npegenamu CrtaHaapTHOW Mojenu. TéMHas Martepusi U TEMHas
DHEPIUsl.

EnunctBO usnyeckoit KapTUHBI MUpA.

TexHn4eckre yCTpOUCTBA U TEXHOJOTUUYECKUE MPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, saepHbIil peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHasl ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanue paanoakTUBHOTO (POHA C UCHIOJIB30BAaHUEM JI03UMETPA.

N3yuenue normoieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. DjieMeHTHI ACTPOHOMUM M ACTPOPU3HKH.

Otansl pa3BUTUA acTpoHomMuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 00BEKTOB.

Mertoael aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIBI, PaANOTEIECKOIbI, BHEATMOC(EPHAST aCTPOHOMHMUSI.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBUKCHHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoJiHLa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CEKTpAJIbHBIA KIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOW MOCIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM NOCJIEAOBATEIBLHOCTA. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BoIonMU CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Muneunsiii [Iyte — Hama I'anmaktuka. I[lonoxkenue u aBwxkeHue CosHUA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sAapax
raJaKkTUK.



Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

Macimrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpobiieMbl aCTPOHOMHUM.

Yuenuueckue naonwoenus.

HabGmonenust 3B€3aHOr0 HebGa HEBOOPYKEHHBIM IJIa30M C HCIOIb30BAHHEM
KOMIBIOTEPHBIX MPUIOKEHUHN ISl ONpeAeNeHUs TOJI0KEHUsI HeOECHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ius CeBEepHOro Modylapuss U sSpKUe
3BE3/IbI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TyMaHHOCTEH U 3BE3IIHBIX
CKOIUICHUH.

Pu3nyecKuil NPaKTUKYM.

CrnocoObl u3MepeHus (pU3NYecKux BEIUYHMH C UCTIOJIb30BAHUEM AHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AGCONIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEITHOCTH U3MEPEHHUN (PU3MUECKUX BEIIMYHH.
OueHka rpaHul] NOTrPEeIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHW, MCCIEJOBAaHWHA  3aBUCHMOCTEU
bu3nYeCKNX BEJIWYMH, TPOBEPKAa NPEMIOKEHHBIX THUIOTE3 (BbIOOp W3 pabdoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3eNiax  «YUYEHHYECKHH  AKCIIEpUMEHT,
n1abopaTopHbie pabOThI, MPAKTUKYM).

O0o01aronIee MOBTOPEHHUE.

OO6o00uIeHne U cUcTeMaTU3alus COepkKaHUsl pa3iesioB Kypca «MexaHukay,
«MonexynsipHast pu3uKa U TEPMOJUHAMUKAY, «DJIEKTpoauHaMuKay, «Konebanus
U BOJHBD», «OCHOBBI CHENHUATLHOM TEOPUM OTHOCUTENBbHOCTWY», «KBaHTOBas
¢duznka», «IEeMEHTHl aCTPOHOMUU U aCTPOPHUIUKIY.

Pons ¢usuku u acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIbHOM M 3TUYECKOM cepax NesITeIbHOCTH YeJOBEKA, pOJib U MECTO (DPU3UKU
Y aCTPOHOMHH B COBPEMEHHON HAyYHOUW KapTHHE MUpa, 3HAUEHHE OMUCATEIbHOM,
CUCTEeMATU3UPYIOUIeH,  OOBSICHUTENPHOW UM  NPOTHOCTHYECKOW  (PYyHKIMIA
duznyeckoit Teopuu, poib GU3NUECKoil Teopuu B ((OPMUPOBAHUU TPEICTABICHUN
0 (u3nYecKoil KapTUHE MUpPA, MECTO (U3NYECKON KApTUHBI MHUpa B OOIIEM PSAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.

MexnpeaMeTHbIE CBSA3H.

NUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCS C YUYETOM COJIEPKATEIbHBIX MEXKIIPEIMETHBIX CBS3EH C Kypcamu
MaTe€MaTUKH, OUOJIOTHUH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusle nOHAMUS, C6A3AHHbBIE C U3YUEHUEM MENO008 HAYUHO20
no3HanuA: SBICHUE, Hay4yHbIA (pakT, rumoresa, usmyeckas BeIWYMHA, 3aKOH,
Teopusi, HAOJIOJACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE TPUOOPHI, ITUBpOBast 1adbopaTopusi.



Mamemamuka: pelieHUE CUCTEMBl YpaBHEHHMW. TpPUTrOHOMETPUYECKHE
(GYHKIUMHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. BEKTOpPHI M MX NMPOEKIMU HA OCH KOOPAHWHAT, CIOKEHHE BEKTOPOB.
ITpousBogHble 3neMeHTapHBIX (QyHkumi. [lpu3Haku nonoOus TPEYroJIbHUKOB,
olnpezesieHUe IUIOIAIH IIIOCKUX (GUryp u oobEma Tei.

Buonozus: >nexTpuueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JIBUKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PUCKHM TpPH MPOU3BOJCTBE
JIEKTPOIHEPTHUH,  DIEKTPOMAarHUTHOE  3arpsA3HCHUE  OKPYXKAIOLIEH  cpensl,
yJIBTPa3BYKOBasl JMAarHOCTMKA B MEIWULHMHE, OINTHYECKHE SBICHUA B JKUBOU
IIPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHMUS KPHUCTAUIMYECKON PEIIETKH, CHEKTPATbHBIN
aHaJIN3.

TI'eocpagua: MarHuTHBIE TIONKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX  PYA,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericmorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3NIEKTpOJIBUTATENb SIKOOM, reHepaTrop MEepeMEeHHOro TOKa, MHAYKLIHWOHHAs Medb,
JIMHUY DJIEKTpOIEpenay, dJIEKTPOABUTaTENb, pajgap, PaIHOIPUEMHUK, TEIEBU30D,
anTeHHa, TtenegoH, CBY-meub, ynpTpa3ByKoBas JUarHOCTHUKa B TEXHUKE,
IPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CITy THUKOBbBIE
NPUEMHUKH, AI€pHAsi SHEPIreTUKA U SKOJIOTUYECKUE aCIIEKThI €€ Pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHLIE
PE3VJIbTATEHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMUS YyuyeOHoro mnpeaMera «Dusukay
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEHW TMO3MIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWM, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IPOLECCE PEAIN3AalUH OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU ESITENLHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

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

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX IPAXKIAHCKOTO
oOliecTsa, y4yacTBOBaTh B CaMOYMpaBIEHHMH B 00pa3oBaTesIbHON
OpraHM3allly;

e YMEHHME B3aUMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHHTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPHUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IPpaXXIaHCKON UIECHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKCHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

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

e CIIOCOOHOCTH OIEHWBATH CUTYAIUIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUEHOTO;

e OCO3HAHHUE JIMYHOIO BKJIaJIa B MOCTPOCHUE YCTOMUMBOIO Oy IyIIETO.

ICTETHYECKOI0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOTO

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



UHTEpEC K pa3nuHbIM chepam npodecCHOHATBHON e TEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3UKOW U TEXHUKOW, yMEHHE COBepIaTh
OCO3HAHHBIA BBIOOP OymyIier mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpPa30BaHUIO B
oOnactu (pU3MKHU Ha IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOTI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOM KYJIBTYpbl, OCO3HAHUE TIJ100aTBHOIO
XapakTepa dKOJIOTMYECKHUX Ipodiiem;

IUIAHUPOBAHWE UM OCYLIECTBICHUE ACHCTBUI B OKpPYXKAIOILIEH cpele Ha
OCHOBE 3HaHU LI€JIEW YCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHre OmbITa AESATEIbHOCTH JKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PHU3UIECKON HAYKHU;

OCO3HAaHHME IEHHOCTH HAy4YHOW AESTETbHOCTH, TOTOBHOCTH B MpOIECCE
U3y4YeHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYIO U HCCIEAOBATEIIbCKYIO
NEeSATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiicCTBUSA
Ba3oBble Jjornueckue JeicTBUA:

CaMOCTOSITeNIbHO ~ (OPMYJIMPOBAaTh M aKTyaJU3UpOBaTh  MpoOJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpeNeNsaTh LUENH JEATEIbHOCTH, 33JaBaTh HapaMmMeTpbl U KPUTEPUHU HX
JOCTH)KEHHS,;

BBISIBISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEMbl ¢ YUETOM aHANIM3a UMEIOIIHNXCSA
MaTepHabHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHHUBaTh COOTBETCTBUE
pe3yJIbTATOB LIENSAM, OLIEHUBATh PUCKU MOCIEACTBHMN NEITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBbIe uccieaoBaTe/ILCKHeE TeCTBUA:

BJIa/IETh HAyYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJAaMHU
(bU3nYECKON HAYKH;



BIAJCTh  HaBBIKAMU  Y4YEOHO-HCCIENOBATEILCKOM W MPOEKTHOH
NEATeTLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3amad  (U3HIEeCKOTro
COJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOJOB MTO3HAHUS;

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETALNN, TPEOOPA30BAHUIO U MPUMECHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyaIusiX, B TOM YHCJI€ TPHU CO3JaHHHM yYEeOHBIX MPOEKTOB B 00JACTH
(11)5637097 8

BBISIBJISITh TIPUYUHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyaJM3UPOBATh 3aaady,
BBIIBUTATh THUMOTE3y € pelIeHus, HaxOAuTh apryMEHThl JiA
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pEIICHMS;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJA€ PEIICHUs 3aJaddl PE3yJIbTaThl,
KPUTHYECKH OILIEHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX yCJIOBHSIX;

CTaBUTh U (GOPMYyJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
JESATETLHOCTH, B TOM YHCJIC TIPU U3YYCHUH (PU3HKHY;

JlaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIEHUBAThH MPHUOOPETEHHBIHN OIIBIT,
yMETh TMEPEHOCUTh 3HaHWs MO0 (HU3MKE B MPAKTUYECKYIO O0OIacTh
KU3ZHEICATSIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE IOAXO/bI M PEIICHNUS;
CTaBUTH MPOOIEMBI U 337a49H, Oy CKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Pa6oTa ¢ unpopmaunmeii:

BJIa/IeTh HaBBIKAMHU MOJIydeHHUs MH(OpMaLUU (PU3NUIECKOTO COAEpPKAHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHaJlW3, CUCTEMATHU3AlMI0 M HHTEPHpPETALNI0 MH(POPMALUU PA3ITUYHBIX
BUJIOB U (hOPM NPEJCTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX W KOMMYHHUKAIlMOHHBIX
TEXHOJOTMA B  PEIICEHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33/lad ¢ CcoOJtoJlecHueM TpeOOBaHUN HPrOHOMMKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOEpeKeHus, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MacCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMSI B Pa3IMYHbIX (hopmarax c
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJIeBOM ayJAuTOpUHU, BBIOUpas
ONTUMAJIbHYIO (JOPMY NPEJICTABIICHUS U BU3yaJlU3al1u.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:



OCYIIECTBIISATh OOIIEHWE Ha ypokax (HU3MKH W BO BHEYPOUHOUH
JESITENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CUTyalliidi ©W CMSAT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOKO TOYKY 3PEHHS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

MMOHMMAaTh W  HCHOJB30BaTh  MNPEUMYyLIECTBA  KOMAaHJHOW U
WHIUBUyJIbHON paboTHI;

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

MIPUHUMATh LEJIHM COBMECTHOW JEATEIBHOCTH, OPraHU30BBIBATH U
KOOPJAWHUPOBATh JEHUCTBUA MO €€ JOCTHKECHUIO: COCTABJATH IUJIAH
JNEUCTBUH, paclpeessaTh POIM ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYK1aTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBATh Kay€CTBO CBOEr0 BKJIAJa W Ka)KJI0r0 y4YaCTHUKA KOMAaHIbl B
001t pe3ynbTar 1o pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE NPOEKTHI, OLECHUBATh WJCH C IO3WLHU HOBU3HBIL,
OPHUTHHAIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTyaIlusiX, TMPOSBIATH  TBOPYECTBO W BOOOpakeHHWE,  OBITh
VHHUIMATUBHBIM.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIICCTBJIATh ITO3HABATEIBHYIO JICATEILHOCTH B
obrmacti (UBMKM U ACTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMyTUpOBaTh COOCTBEHHBIE 337a4H;

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

JaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHU N,

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHHE;

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO SPYIULINA B 00JACTH
(GU3UKH, TIOCTOSHHO TOBBINIATH CBOM 00pa30BaTEIbHBIA W KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:



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

BIAJCTh HABBIKAMH TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JEHCTBUN W MBICIUTENBHBIX MPOILIECCOB, UX PE3YJBTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

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

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIUX MpPU aHAIU3E PE3YJbTaTOB
JICATEIILHOCTH,

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M aAPryMEHTHI JPYIUX MpPU aHAIU3E PE3YJbTaTOB
JIESATCIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHNOKH.

B mporecce HoCTHXKEHHS JTMYHOCTHBIX PE3yJIbTaTOB OCBOSHHS IMPOTPAMMBI 10
bu3uKe I ypOBHA CpeaHero oOmiero oOpa3oBaHuWs Yy OOydYarommxcs

COBEPILIEHCTBYETCA AMOIIMOHAJIbHBIN UHTEJIEKT, peAnoararonmi
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKIIOYAIOMIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS PA3BUTHs COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCA K
OMOIMOHAILHBIM W3MEHEHUSIM M TPOSBISATH THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIMM, BKIIIOUAIOIIEH CTpEMIIEHHE K JOCTHXKEHUIO LIeTU
U ycrexy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh AMOITMOHAILHOE
COCTOSIHME JPYTUX, YYHUTBIBATh €r0 TMPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTb  BBICTPAUBATh
OTHOIIEHUSI C JPYTUMHU JIIOJAbMH, 3a00THUTHCS, MPOSBISATH HHTEPEC U
paspemnaTh KOHQIUKTHI.

I[MTPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenus B 10 knacce npenMeTHbIe pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHHIA:

MOHMUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOHN, COUMAJIBbHOM U ATHYECKOM cdepax AesTeIbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOI HAay4YHOU KapTHHE MUPA,
3HAYEHUE ONMCATEIbHOW, CHUCTEMATH3UPYIOLIEH, OOBSICHUTENLHOU WU
MPOTHOCTHYECKOW  (PYHKIUH  (HU3UYECKON TEOpUM —  MEXAHHKH,
MOJIEKYJISIpHON (DUBUKH M TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUHU B
(dbopMHpPOBaHUY MTPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENed (Qu3nyeckux Ten u
MPOIIECCOB (SIBICHWI): WHEpIMaNIbHAs CHUCTeMa OTcuéra, abCOIIOTHO
TBEpIOE TEJIO, MAaTepHaJIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOOJHOE mTajeHue, alCOMOTHO ympyras jaedopmaius, aOCOTIOTHO
yIpyroe v abCONMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICINIU Ta3a, KUJKOCTU
U TBEPAOro (KpUCTAIUIMYECKOIr0) Teja, UACalbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE JIEKTPUYECKOE TOJIE;

paznuyaTth ycioBus (TpaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMUMAaTh BCEOOHIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBICHITH MEXAaHWYECKHUE TIPOIECCHl W  SIBIICHHSI,
UCIIOJIb3YSI OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJIbI KHUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M TMEpEeMEIEHUs,
3akoHbl HplOTOHaA, mNpUHIMO OTHOCUTENbHOCTH [anmmnes, 3aKkoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYyJIbCA U MEXAHUYECKON
OHEPTUHU, CBsI3b Pa0OTHl CHUJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPTruH,
yCJIOBHSI paBHOBECUS TBEPJOrO Teia), MPU OSTOM  HUCIOJIB30BATh
MaTeMaTH4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
MPUMEHUMOCTH (U3UUECKUX 3aKOHOB: MpeoOpazoBanwmii [ ammies, BTOporo
U TPEThero 3aKoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMMIyJbCa U
MEXaHUYECKOI YHEPTUH, 3aKOHA BCEMUPHOTO TSITOTEHHUS;

aHAIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIOJIb3YSI
ocHoBHble mToNOkeHUsT MKT u 3akoHbI MoOJIEKyJIApHOU (DU3MKK U
TepMOJUMHAMUKUA (CBA3b JABJEHUS HWJEAJBbHOIO Tra3a CO CpelHel
KUHETHYECKOW JHEPIUEN TEIUIOBOTO JBHXKEHHS W KOHLEHTPALIMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEIHEH KHUHETUYECKOU
DHEPIrUEN TEMIOBOTO ABWKECHHS €T0 YaCTHL, CBSI3b JTABICHUS UICATbHOTO
raza C KOHUEHTpPAaUHMEW MOJIEKYJl M €ro TEMIEpaTypol, YypaBHEHUE
MeunneneeBa—KianepoHna, MNepBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH



COXpAHEHUsI SHEPIHMM B TEIUIOBBIX IPOLIECCAX), MPU 3TOM HCIOJIb30BATh
MaTeMaTH4ECKOe BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeipoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBJICHMS, HCIOJIb3Ys
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kyiona, ITOTEHIHAIBHOCTD
AIEKTPOCTATUYECKOTO MOJIA, IPUHLMI CYINEPIO3UIUN IIEKTPUYECKUX
IIOJIEH, NIPU ATOM YKa3blBas yCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiiona, a
TaK)K€ IPAKTUYECKH BA)KHBIE COOTHOLIEHUA: 3aKOHbI OMa g ydacTka
UEeNM WU JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyns—JIeHna,
npasuiia Kupxroda, 3axonsr @apazest 11s1 371€KTpOIn3a);

OMUCHIBATh (PU3WYECKUE TPOLIECCHl U SBJICHHS, WCIOJb3Yys BEIMYUHBI:
IIEpEMEIICHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CWJIbI, [JaBJEHUE, IOTCHUHUAIbHAs] DJHEPIUs, KUHETHYECKas
SHEprusi, MeXaHU4ecKas dHeprus, paboTa CHIbI, LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHUs, MOILHOCT,
SHEeprusl B3aUMOJCHCTBHUS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
HEprus ynpyro gedopmanuu  MOpYKUHBL, KOJUYECTBO TEIJIOTHI,
abcoyIoTHasI TeMIieparypa Tena, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSA
SHEpPrusi HUACATBHOTO OJIHOATOMHOTO Tra3a, paboTa HAeallbHOTO Tasa,
OTHOCHUTEJIbHA BJIAXHOCTh Bo3nyxa, KIIJ waeambHOrOo TEIIOBOrO
JNBUTATEIISA; AIEKTPUUYECKOE TO0JIE, HAIPSIKEHHOCTD 3JIEKTPUYECKOTO MOJIA,
HaINpspKEHHOCTh TOJISI TOYEYHOTO 3apsja WM 3apspKEHHOrO Iapa B
BAKYyME M B JUAJIEKTPUKE, TOTEHIMAN 3JIEKTPOCTATHYECKOTO TOJI,
Pa3HOCTb  IOTEHLMAJIOB, JJEKTPOABIKYIIAs CHJa, CWiIa  TOKa,
HaIpsDKEHWE, MOLIHOCTh TOKA, OJJIEKTpUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHUE yYacTKa LEMH C TMOCJIEIOBATEIbHBIM U
NapajuleNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUS IIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHUS  (U3MYECKHX  SIBJICHMIA:
MEXaHMYECKOE JBWKEHHE, TEIUIOBOE JBIIKCHHME YacTHI] BELIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBMKEHUE, AUPPy3Hsi, HCIapeHue,
KHUIICHUE U KOHJEHCAUWs, IUIaBJICHUE U KPUCTAJUIM3ALUsl, HAlIPaBICHHOCTb
TEIUIONEpEAauM, JIEKTPU3ALHNS TeJl, SKBUIIOTEHIIMAIBLHOCTD ITOBEPXHOCTH
3apsKEHHOTO ITPOBOAHUKA,

IPOBOJNUTDH MCCIEA0BAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BEIMYUHBI OT
IpPYyroi C  HUCIOJIB30BAaHWEM  MPSAMBIX  U3MEPEHHH, TIIpU  3TOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHPOBATH PE3YJbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEJIMYMH B BHUAEC TIpapuKoB C YU4ETOM



aOCOMIIOTHBIX MOTPEUTHOCTEN NU3MEPEHHI, IeNaTh BHIBOABI MO pe3yabTaTaM
UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHbIE HM3MEPEHUs (PU3MUECKHX BEJIMYMH, HPU ITOM
BBIOMPATh ONTUMAJIbHBI METOA M3MEpPEHUs, OLIEHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIEC MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTH ONBITHI IO MPOBEPKE MPEIJIOKEHHONW THIOTE3bl: TIAHUPOBATh
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
NOJyYeHHbIE Pe3yJbTaThl U JAeNaTh BBIBOJ O CTaTyce MpeaIoKEeHHOM
TUIIOTE3bI;

coOumo1aTh npaBuiia 0€30MacHOTO TpyJa MPH MPOBEACHUN HCCIIeI0BaHMMA
B paMKax yd4eOHOro »HKCIEpPHMEHTa, MpakTUKymMma U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHNS,

pemath pacy€THblEe 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOI
¢uznyecKkoil MoJeNbI0: HA OCHOBAaHUM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBEIOOp (U3WYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3a/layw,
OPUMEHATh  (OPMyJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThl
¢u3nUeckux TEeopui MpH MCIOJIB30BAHUM MAaTEeMaTHYECKUX METO/I0B
peleHus 3a1a4, IPOBOJUTh pacuéThl HA OCHOBAaHUU MMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBATh pPE3yJbTaThl M KOPPEKTUPOBATb METOJbl PELICHUS C
y4€TOM MOTYUYCHHBIX PE3yJIbTaTOB;

pelaTh KauyeCTBEHHBIE 3ajlauu, TpeOyrolue MPUMEHEHUs 3HAHUU U3
pa3HbIX pa3/eioB Kypca (U3MKH, a TAK)KE UHTETPalluy 3HAHUW U3 JAPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTpAaUBaTh JIOTUYECKYIO
LENOYKY PacCyKIEeHUI C OOPOM Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA Uil OOBSCHEHHS OCHOBHBIX
HNPUHIUIIOB PabOThl U3MEPUTENLHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH NPUMEPHl BKJIAJa POCCHMCKUX W 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPY>KAIOIIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHATM3UPOBATh U OLEHUBATD MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHOM
JIESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUH O PAllMOHATIEHOM
IPUPOAOIOIL30BaHUN, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JTOCTHKCHHUN
HAyKM ¥ TEXHOJIOTMH [UIsS JalbHEHMIIEero pa3BUTHS YeJIOBEYECKOTO
00I11eCTBa;



OPUMEHATh pa3jMyHble CocoObl paboThl ¢ MH(OpMAaIHe (PU3NIECKOTO
CONIEp)KaHUs C MHCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, MPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUM JJI TIOHCKa, MEepepadOTKU U TpPEAbsABICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMAaLIUHU, CTPYKTYPHUPOBAHUS M MHTEPIPETAIIUU
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyl0  HMHQPOpPMAIMI0 U  OLICHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaLuy;

IPOSIBIISTD OpraHu3allMOHHBIE u NO3HABATEIbHbIE YMEHUS
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B IpoIlecce
BBITIOJTHEHMSI IPOCKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B Tpymme C HUCHOJIHEHHWEM Pa3JIMYHBIX COLHUAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy IrPyNIbl, PAllMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXJOrO U3
Y4aCTHUKOB TPYMIIbl B PELICHUE paccCMaTpUBaeMOil MpoOIeMbl;

IPOSIBISATE MOTUBAIUIO K Oyaymiei nmpodeccuoHanbHOM AeSITEIbHOCTU IO
CHENHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyuenus B 11 Knacce mpenMeTHbIE pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

NOHMMATh POJb (PU3MKK B  DKOHOMHUYECKOM, TEXHOJIOTMUYECKOM,
COLIMAJIHOW M 3TUYECKON cepax AeATeIbHOCTU YEJIOBEKa, POJb U MECTO
Gu3MKN B COBPEMEHHOM HAy4YyHOW KapTHHE MHpa, pOJIb aCTPOHOMUU B
OPAKTHUYECKON  JIEATENIbHOCTH 4YellOBeKa M  JaJbHEWIIEM Hay4dHO-
TEXHUUYECKOM Pa3BUTUH, 3HAYCHHUE ONMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIILHOM U TMPOTHOCTHYECKON (YHKIUN (Pu3nueckoil Teopum —
AJIEKTPOJIMHAMUKH, CHEIHATbHON TEOpUH OTHOCHTEIBbHOCTH, KBAHTOBOM
¢uzuky, posb (HU3MUECKON Teopur B (GOPMUPOBAHUU MPEACTABICHUI O
duznyeckoil kapTuHe MUpPA, MECTO (PU3NUECKON KapTHUHBI MUpPa B 00ILEM
PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUIN O PUPO/IE;
pa3nuyarh YCJIOBHMS INPUMEHMMOCTH MojeNed (QU3MYECKUX Tel W
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJICOAHUs, MAaTeMaTUYECKUN MAsTHUK,
UJCATBHBIA TMPYKUHHBIA MasTHUK, FApMOHUYECKHE BOJHBI, H€aJbHBIN
K0JIe0aTENIbHBIN KOHTYp, TOHKAs JIMH3a, MOJIEIEN aTOMa, aTOMHOTO sipa U
KBAaHTOBOM MO/ICJIM CBETA;

pa3nuuaTh yCJIOBUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, NTOHUMATh BCEOOIIMN XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrPaHMYEHHOCTb UCIOJIb30BAaHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUSA,
UCIIOJIb3YSl OCHOBHBIE IIOJOKE€HUS M 3aKOHBl JJIEKTPOJMHAMUKH U
CHEUUAaJIbHOM  TEOpPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXPaHEHMS
AIEKTPUYECKOro  3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  WHAyKOWW, 1paBwio Jlenma, cBa3p  IJC
CAMOMHAYKIIMM B OJJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKA,  IOCTYJATbl  CHEUUAIbHOM  TEOpPUH
OTHOCHUTEIBLHOCTH DUHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SBJICHHUSI, UCIIOJIb3YSI
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHeHHEe  OWHINTEHHA IS
dororddexra, mepBplidi U BTOpOM mocTynatel bopa, mpuHLIHUI
COOTHOIIEHUST HeomnpenenéHuocte ['eiizenOepra, 3akOHBI COXPAHEHUS
3apsiA0OBOTO M MACCOBOTO YMCEN U DHEPTUM B SANEPHBIX PEAKIUAX, 3aKOH
PaaIoaKTUBHOIO pacliajia);

OTHMCHIBaTh (PU3MUECKHE TPOIECChl W SIBICHUS, HWCIOJB3Ysl BEIMYWHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IMOJIS, MOTEHIMAN 3JIEKTPOCTATHYECKOrO
NOJISI, Pa3HOCTh MOTEHUUATOB, AJIEKTPOABIWKYINAS CHJIA, WHIYKLIMS
MAarHuTHOTO TMOJISl, MarHUTHBIM IOTOK, cuia Awmriepa, UHAYKTUBHOCTb,
AIEKTPOABMKYIIAsl CUJa CAMOMHIYKLHMH, SHEPrusi MArHUTHOTO MOJIA
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, TIOJHAsA >SHEPrus,
SHEpPrusi TMOKOs CBOOOJHOM 4YaCTHUIIBI, PHEPrHsi U HUMITYJIbC (OTOHA,
MacCOBO€ YHCIIO U 3apsl AIpa, JHEPTHUSI CBA3U SApa;

OOBACHATH  OCOOEHHOCTM  MPOTEKaHWs  (U3MUECKUX  SIBJICHUIL:
AIIEKTPOMATHUTHAS UHTYKLHS, CAMOUHYKIIKS, PE30HAHC, UHTEPPEPEHITUS
BOJIH, Ju(dpakuus, [AUCIIEpCHs, TIOJHOE BHYTPEHHEE OTpa)KEHUE,
dorornekrpuueckuii ddpdext (porodrddext), anpda- m Oera-pacmaisl
a5ep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOIO
aHaju3a 1 paOoThI Jia3epa,;

ONpPEACNISITh HANpPaBICHUE WHAYKIMU MArHUTHOTO TMOJS MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKEeHNE, CO3/IaBAEMOE TUIOCKUM 3€pKAJIOM, TOHKOM JTMH30M,
Y PACCUUTBIBATH €T0 XAPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATAlOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHaIM3a W OOBICHEHHS  (PU3WYECKUX  MPOIECCOB,
IPOUCXOMSIINUX B 3BE3[aX, B 3BE3AHBIX CUCTEMAX, B MEKIaJlaKTUYECKON
cpeze; ABWKEHMs HeOSCHBIX Tell, PBOJIIONNH 3BE31 U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHWE 3aBUCHUMOCTEH (U3MUECKUMX BEIUYHH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOJYUYEHHOM 3aBHCHUMOCTH



¢uznyeckux BENMYUH B BHIE TIpadukoB C Y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  pe3yjibTaTam
UCCJIEIOBAHNS;

IPOBOJUTHh KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEJIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ, M3MEPEHUs, OLIEHUBAaThb AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEITI0KEHHON TMIOTE3bl: MIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
IIOJIyYCHHBIE pe3yJbTaTbl M J€JaTh BBIBOJ O CTaTyce MPEIJIOKEHHON
TUIIOTE3B;

ONMCHIBATh METO/IbI MOJYUYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHU;
co0roAaTh mpaBuiia 0€30MacHOro TpyAa MPH MPOBEACHUN HCCIIETOBAHUIMA
B paMKax ydeOHOro »HKCIEpPHMMEHTa, IpakTUKyma U  y4eOHo-
UCCJIEIOBATEIBCKOW U IIPOEKTHOM JEATEIBHOCTH C MCIOJb30BaHUEM
U3MEPHUTENIbHBIX YCTPOUCTB U J1a0OPAaTOPHOTO 0OOPYI0BAHMS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESIBHO 3aJaHHOU
¢u3znyeckoil MOJENpl0: HAa OCHOBAHMM aHajW3a YCJIOBHS BBIOMPATH
¢usznueckue MOJENH, OTBEYarolMe TpeOOBaHUIM 3a/layd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIaThl (PU3NYECKUX TEOPUN
OpU HUCIOJb30BAHWM MAaTEMaTHYECKMX METOAOB pEIICHHs  3ajad,
IPOBOJUTH PAcU€Thl HA OCHOBAHWH MMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEHICHUS C YUETOM MOITYUYEHHBIX
pe3yIbTaTOB;

pelaTh KayeCTBEHHbIE 33a7aud, TpeOyIoIue NPUMEHEHUs 3HaHUM U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LHMKJIA: BBICTPAUBATH JIOTMYECKYIO
LIEMIOYKY PACCyKJICHHUU C ONIOPOM Ha U3yUYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (hu3nUecKue SBJICHUS;

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

OPUBOJUTH MPUMEPHl BKJIAJa POCCUMCKMX WU 3apyOekHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBAThH MOCJEICTBUS OBITOBOI M MPOU3BOJACTBEHHON
NESATEIIBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOLIECCAMHU, C
MO3UIIMHI IKOJIOTHUECKON O€30MMacHOCTH, MPEICTABICHUN O palliOHATILHOM
IIPUPOIOIOIB30BAHNH, & TAKXKE Pa3yMHOM HCIIOJIB30BAHUM JTOCTHKEHUN



HAYKH M TEXHOJOTMH Ui JaJbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00I111eCTBA;

OPUMEHATh pa3jMyHble COcoObl paboThl ¢ MH(OpMAaIHe (PUIUIECKOTO
COJepaHUA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH, PU 3TOM HCHOJb30BATh COBPEMEHHBbIE MH()OPMALMOHHBIE
TEXHOJOTHM I TIOHMCKa, TepepaboTKU M NpPEabsSBICHHUS ydeOHOU WU
HAYYHO-MOMYJISIPHON HH(OpMaLMU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHPOpMAIIMU, TOJNYYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  TOJIy4YaeMyr  HHPOpPMAIIMIO W  OICHWBAaTh €&
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(OpPMaLIUU;

IPOSIBIISATH OpraHHu3aIOHHbIE u MO3HABaTENIbHbIC YMEHHUS
CaMOCTOSATEILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHWM B Ipolecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-HCCIIeI0BATEIbCKIX PadoT;

paboTaTh B TpyHNe C HCIOJIHEHHEM pa3jIMYHbIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIbl, PAMOHATBFHO PACIpEeAesiTh ACITeIbHOCTD
B HECTaHJIAPTHBIX CUTYyalMsX, aJ€KBATHO OIICHUBATHh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIIHI B PELICHUE PacCMaTpUBAEMOI MPOOIIEMBI,

HPOSIBJISATh MOTUBAIMIO K Oyayiiel npodeccuoHambHOM AesITeIbHOCTH MO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabnbie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pasnea 1. HAYUHBIA METO/ ITIO3HAHUSI IIPUPOIbI
. bubmoreka [{OK
1.1 H 6 0 0
AYHHBIM METO TOSHATIA TPHPOAH https://m.edsoo.ru/f16b68d7
Nroro no pazgeny 6
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinematuia 10 ! 0 https://m.edsoo.ru/f16b68d7
but6mmoreka [IOK
2.2 Hlusamica 10 0 0 https://m.edsoo.ru/f16b68d7
n but6mmoreka [IOK
2.3 Cratika TBEpAOro TCNA > ! 0 https://m.edsoo.ru/f16b68d7
bubmunoreka LIOK
2.4 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 1 0 hitps://m.cdsoo.rw/f16b68d7
Hroro no pazneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubmoreka [{OK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1 0 hitps://m.cdsoo.rw/f16b68d7
Bbubmunoreka LIOK
3.2 Tepmonunamuka. TennoBbsie MalIMHbI 20 1 0 hitps://m.cdsoo.ru/f16b68d7
33 ArperatHble coOCTOsIHUS BenlecTBa. Da3oBbie 14 1 0 bubmmoreka [JOK



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
https://m.edsoo.ru/f16b68d7

MePeXoIbl https://m.edsoo.ru/f16b68d7
Nroro no pazgeny 49
Pazaen 4. JIEKTPOJIUHAMUKA
but6mmoreka [IOK
41 DIICKTPHHILCKOE 1071C 24 0 https://m.edsoo.ru/f16b68d7
. . bubmoreka [IOK
4.2 ITOCTOSIHHBIN 3JIEKTPUYECKUM TOK 24 0 hitps://m.edsoo.ru/f16b68d7
bubmunoreka LIOK
4.3 TOKH B pasiHiHBIX cpesiax 6 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Pa3znen 5. DU3NYECKUN TIPAKTUKYM
. bubmuoreka [{OK
31 PHIHHCCKHH NIPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
but6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne /i P Konrtpoabusie IIpakTHueckue (idpp )
NMPorpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoTshI
pecypchbl
Paznen 1. JIEKTPOJIMHAMUKA
bubmunoreka LIOK
L1 MarrurHoe nose 14 0 0 https://m.eds00.ru/39859¢f1
bubmunoreka LIOK
1.2 DJIEKTpOMAarHuTHas: UHTy KIS 13 1 0 hitps-//m.cdsoo.rw/39859%f1
Nroro no pazgeny 27
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
2.1 MexaHndecKkue KoaeOaHust 10 0 0 bubmorera [IOK
https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
2.2 DJEeKTpOMarHUTHBIE KOJIeOaHUs 15 0 0 hitps-//m.cdsoo.rw/39859%f1
)3 MexaHu4ecKHe U AIEKTPOMAarHUTHBIC 10 1 0 bu6nuoreka [IOK
' BOJIHBI https://m.eds00.ru/39859¢f1
but6mmoreka [IOK
2.4 0) 25 1 0
frriKa https://m.eds00.ru/39859¢f1
Nroro no pazgeny 60
Pa3zgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
3.1 Octosbt CTO 5 0 0 bubnuorexa LIOK
https://m.eds00.ru/39859¢f1
Nroro no pazgeny 5
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Pa3znea 4. KBAHTOBAS ®U3UKA

N but6mmoreka [IOK
4.1 KopnyckynspHo-BOIHOBO! Ayann3m 15 0 https://m.cdsoo.r/39859f1
bubmunoreka LIOK
42 Pusika atoma > 0 https://m.edso0o.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIAPa U AIEMEHTapHbBIX 5 0 bubnmnoreka [JOK
' YacTHIl https://m.eds00.ru/39859¢f1
Nroro no pazgeny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODOU3UKU
bu6mmoreka [IOK
5.1 DJeMeHTHl aCTPOHOMUU U aCTPOPHUIUKU 12 0 hitps://m.cdsoo.ru/39859¢f1
Nroro no pazgeny 12
Pa3znen 6. PUSHYECKHM ITIPAKTUKYM
bu6mmoreka [IOK
A o i 1 1
6 MISHHCCICN HparctiioM 6 > https://m.edsoo.ru/39859¢f1
Hroro no pazneny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zaius u 00001eHne
71 IIPEAMETHOTO COAEPKAHMS U OIIbITa 15 bu6nuorexa [IOK
' JeSITeIbHOCTH, TIPUOOPETEHHOTO TPH https://m.edso00.ru/39859f1
u3ydeHnn kypca ¢pusuku 10 — 11 kmaccon
Nroro no pazgeny 15
bubmunoreka LIOK
P 10
C3CPBIHOE BpEMA https://m.eds00.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 15
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHuss oOpasoBaTejibHbIE
padoThI padoTsbI
pecypchl
1 ®dusnka — pyHIaMeHTaIbHAS HayKa O 1 ) bubanorexa HOK
HeJens
pupoze https://m.edsoo.ru/1beef346
) Hayunblii MeTOT TO3HAHUS] K1 METOIBI 1 1 menens Bbu6nmuoreka [JOK
nccaenoBaHus GU3NIECKUX SIBJICHUN https://m.edsoo.ru/3a7fde29
DKCIEpPUMEHT U TEOPUSL B IIPOIIECCE 1 Henens
3 nosﬂagml IIPUPOILI pHa6JII(I))I[eHI/Ie u 1 buGnnorexa LIOK
PHPOJIBL https://m.edsoo.ru/34c49931
HKCIEPUMEHT B (PU3UKE
4 CrniocoObl n3MepeHus pU3NIECKUX | 1 Henenst bubnumoreka [IOK
BEIUYUH https://m.edsoo.ru/ca2def03
AOCOII0THAS 1 OTHOCHUTEIIbHAS 1 Henens
5 MOTPEITHOCTH U3MEPEHUHN (HU3UIECKUX 1 bubmorexa [TOK
P P https://m.edsoo.ru/7f18fda3
BEIIMYHH
MonenupoBanue B ¢pusuke. Ponb u 2 Henens
6 MecTo (pU3uKU B (OPMUPOBAHUU 1 bubmmoreka [JOK
COBPEMEHHOI HAyYHOUW KapTHUHBI MUPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKOMN AEATETbHOCTH JIIOAEH
Mexanndeckoe aprkeHue. Cucrema 2 Hemens
7 orcuera. OTHOCUTEIBEHOCTD | Bbu6nmuoreka [JOK
MEXaHU4eCcKoro aABuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52102
oOpaTHas 3a/1a4yu MEXaHUKH
8 Panuyc-BekTop MaTepuanibHON TOUKH, 1 2 Hepens bubmmoreka [JOK
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€ro MPOEKLUU Ha OCU KOOPAMHAT.
Tpaektopus. [lepemenienue.
CxopocTh. X mpoeKuuu Ha OCH
KOOpJUHAT

https://m.edsoo.ru/30al108a5

[leHTpOCTpEMUTENIBHOE U TIOJIHOE
YCKOpEHHE

PaBHOMEpHOE IPSIMOJIMHEWHOE 2 Hepens

9 nBikeHue. I'padguueckoe onucanue bubmmoreka [IOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edso0o.ru/89ba7190
JIBUKCHUSI

10 CnoxxeHue nepeMeIeHuii U CKOpocTeil. 2 nenens bubanorexa HOK
Pemtenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHoe ABUKEHUE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. 3 nenens bubanorexa HOK
[IpamonnHENHOE JBUKEHUE C https://m.edsoo.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme 3 Hepens

12 MPSAMOJIMHEHHOTO JIBUKEHUS C bubmorexa LOK

https://m.edso00.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHHUEM
CBoOoaHoe majieHue. Y CKopeHue 3 Henmens

13 CBOOOJIHOTO MajJeHus. 3aBUCUMOCTD Bbu6nmuoreka [JOK
KOOPJAUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢c
BPEMEHHU U UX Tpaduku

14 JIBU>keHHe Tena, OpOIIEHHOTO O] 3 menens Bbu6nmuoreka [JOK
YTJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe asuxenue. JBrmxeHue 3 Henens
10 OKPYKHOCTH. YTJIOBas U JINHENHAs

15 ckopoctb. [lepuon u yacrora. bubmorexa [TOK

https://m.edsoo.ru/33196fbe
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KonrponsHast pabora o Teme

Bbu6nmuoreka [JOK

16 4 Hepens
"KunemaTtuka" https://m.edsoo.ru/1242£32¢
[TepssIii 3ak0H HproTOHA. 4 Hepensa
17 NHepruanbHbIe CUCTEMBI OTCUETA. bubnumoreka [IOK
[Tpuniun oTHOCUTENBHOCTH ["anumes. https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCYETA
18 Cuna. PaBHOIEHCTBYIOIIIAS CHJIA. 4 Hepenn bubmuorexa [JOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiictue ten. Tpernit 3akoH 4 Hepens Bbu6nmuoreka [JOK
Hprorona https://m.edsoo.ru/57dba505
[IpuHuMnD cyneprno3uuu Cuil. 4 Hepens
20 P:H_IGHI/IG 323;[aqua MIPUMEHEHNE buGnnorexa LIOK
https://m.edsoo.ru/bdf997fb
3aKoHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJICHTHOCTh IPABUTAIMOHHON U 5 Hepena bubmorexa LIOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOU Macchl
” Cuia TSOKeCTH U yCKOPEHHE 5 Hepens bubmuorexa [JOK
CBOOOTHOTO ITaCHUSA https://m.eds00.1u/22757126
JIBm>keHre HeOSCHBIX TE U UX 5 Hepens
3 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmoreka [JOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec 5 HepenA bubmmoreka [IOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUABI CUI 5 Hepens Bu6munorexa LIOK
25 TpeHus. [IBUKEHUE B )KUIKOCTH U rase https://m.edsoo.ru/1fa86499
C Y4ETOM CWJIBI COIPOTUBIICHUS CPEbI https://m.eds00.ru/2cb29676
26 Hasnenue. ['napocraruueckoe 6 Henena bu6mmorexka [IOK
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nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad

AOGCOJIFOTHO TBEPJIOE TEIIO. 6 Hepens bubmuorexa [JOK
27 [TocrynarenbHOE M BpamaTeabHOE bubanorexa HOK
IBUKEHHUE TBEPAOTO TeNa https://m.edsoo.ru/2b95d57¢
)3 MoOMEHT CHJIbI OTHOCHUTEIBLHO OCH 6 Hepens bubmuorexa [JOK
BpaieHus. [1neqo cuibl https://m.edsoo.ru/653d3459
CnoxxeHue Cuil, MPUIOKEHHBIX K 6 Hepens
79 TBepaoMy Teny. LleHTp TsxecTu Tena. bubmmoreka [JOK
VYcnoBus paBHOBECHS TBEPJIOTO TeEIA. https://m.edsoo.ru/9aa79a7d
Bunael paBHoBecus
6 Hepena Bbu6nmuoreka [JOK
30 Pemterme sagas https://m.edsoo.ru/dc1caac0
31 KonrponsHast pabora o Teme 7 Hepens bubmmoreka [IOK
"lunamuka. Cratuka TBepaoro tema" https://m.edsoo.ru/9f5a574c¢
NMnynsc MaTepuabHOM TOYKH, 7 Hepena
0 CUCTEMBI MaTEpPUAIbHBIX TOUEK. L{eHTp bubanorexa [HOK
MacC CUCTEMBI MaTEpPHAIILHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o ABUKEHUU LIEHTPa Macc
HMmynibe cuibl M ©ISMEHEHHE UMITYJIbCa 7 Hepens
33 Tena. 3aKOH COXPAaHEHUS UMITYJIbCA. bubmmorexa [OK
https://m.edsoo.ru/13f0a221
PeakTuBHOE IBUKEHUE
MoOMEHT uMITyJibca MaTepruaIbHON 7 Hepena
14 Touku. [IpeacTaBienue o coxpaHeHUN bubmuorexa [JOK
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
15 R 7 Hepens bu6mmorexka [IOK
https://m.edso0.ru/f7706d63
36 Pabora cuibl Ha MajIOM U Ha KOHEYHOM 8 Hepena bu6mmorexka [IOK
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nepemenieHuu. [ paduueckoe
MPECTaBICHUE PAOOTHI CHIIBI.
MoniHoCTh CHIIEI

https://m.eds00.ru/913974¢7

Kunernueckas sueprus. Teopema 06 8 Hegens
. bubmuorexa [JOK
37 M3MEHEHUU KMHETHYECKOW SHEpruu
. https://m.edsoo.ru/9a5e2e74
MaTepuaibHON TOUKU
[ToTeHuanpHbIe ¥ HEMTOTEHIIMAILHBIE 8 Hepens
38 cunbl. [loTennuanbHas sHEpPrus bubmorexa [TOK
' prits. https://m.edsoo.ru/554bafcc
BTropas kocMuueckast CKopocTb
TpeTbst KocMHuUecKast CKOpOCTh. CBA3b 8 Hepena
paboThl HEMOTEHITUATBHBIX CHIT C
. bu6mmoreka [IOK
39 W3MEHEHUEM MEXAHUYECKOUW SHEPTUH
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOHN SHEPrUuu
Yrpyrue u Heynpyrue CTOJIKHOBEHHS. 8 Hepens
40 Vpasuenue bepHyu mig uacanbHON bubmorexa LOK
P pHY https://m.edsoo.ru/f30f43b6
KHUJTKOCTH
A1 KonTponbnas pabota no Teme "3aKOHbI 9 Hepena bubmmoreka [IOK
COXpaHEHUA B ME€XaHUKeE" https://m.edsoo.ru/474e7c4a
Passurtue npencrasiaeHui o npupoe 9 Hepena
Bbu6nmuoreka [JOK
42 ternoThl. OcHOBHBIE TosioxkeHust MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABHKEHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U 9 Hepens
43 TBEPJIbIX TEJ. XapakTep ABUKEHUS U bubmorexa [TOK
P . P P https://m.edsoo.ru/c44d02¢2
B3aUMOJICCTBUSI YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYJ (AaTOMOB). 9 HepenA
bu6mmoreka [IOK
44 KomnuectBo Bemectna. [locTosnnas

ABorazipo

https://m.edsoo.ru/c5b72ab7
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45 Temmneparypa. TennoBoe paBHOBeCHE. 9 Hepens bubmmoreka [IOK
Ilxana Ienbcus https://m.eds00.ru/0070d493
10 Hepens Bbubnmuoreka [JOK
46 Pemere saxas https://m.edsoo.ru/1531abas
5 10 Hepens Bbu6nmuoreka [JOK
47 Wneanpupiii ra3. 'a3oBble 3aKOHEI hitps://m.cdsoo.ru/1 deb2367
43 VYpasHenune Menpeneesa-Knaneiipona. 10 Hepenn bubmmoreka [IOK
Pemtenue 3agau https://m.edsoo.ru/8d12¢328
49 AOcomoTHas TemrepaTtypa. 3aKkoH 10 Hepens bubmuorexa [JOK
JanbToHa https://m.edsoo.ru/14¢02d1f
N3onponeccel B HI€anbHOM Tras3e ¢ bubmmoreka [JOK
50 10 HepenA
IOCTOSIHHBIM KOJIMUYECTBOM BeEIIlECTBA https://m.edsoo.ru/68878d51
I'pacduueckoe nipecTaBiIcHue 11 Hepens
51 Hfoj)poueccom i30TepMa, M30X0pa, bubmorexa HOK
https://m.edsoo.ru/1344327b
n3obapa
11 Hepens Bbu6nmuoreka [JOK
52 Ocrosroe ypasuenie MKT https://m.eds00.ru/c8094721
53 Perere 3axau 11 Hepens bubmuorexa [JOK
https://m.edsoo0.ru/10265a05
CBs3b a0CONIOTHOI TeMmepaTypbl 11 Hepena
TEPMOJAMHAMUYIECKON CUCTEMBI CO
54 CpeaHEel KHHETUYECKON dHEprue https://m.edsoo.ru/c38af875
MOCTYMATEIbHOTO TEIJIOBOTO
JIBIDKEHUS €€ YaCTHII
55 O06o001IeHre U CUCTEMAaTU3aIMs 3HAHUH 11Hepens bubmuorexa [JOK
o teme "OcHoBel MKT" https://m.edsoo.ru/09d12£d8
56 KonTponpnas pabota mo Teme 12 Hepenn bubanorexka HOK

"OcHoBsl MKT"

https://m.edsoo.ru/13adad59
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TepMoauHamMuyeckas cucrema. 12 Hepens
3agaHue BHEMIHUX ycaoBui s T/
cucTeMbl. BHenHue U BHyTpEHHHIE
57 mapametpsl. [lapamerpsl T/l cucteMbl bubmorexa HOK
P prl- 11ap p https://m.edsoo.ru/5f8d38a3
KaK Cpe/IHHE 3HAYCHUS BETUYMH,
OIIMCHIBAIOIIMX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauasio TepMOAMHAMUKH. 12 Hepena
58 Camonpown3BoiabHas penakcamus T/] buGnnorexa LIOK
P p https://m.edsoo.ru/8ec51210
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogaens uiealbHOro ra3a B 12 Hepens
59 TEPMOJUHAMHUKE. Y CJIOBHS bubmorexa HOK
pMOA Tl https://m.eds00.ru/29355001
MIPUMEHUMOCTH dTOW MOJICITH
VYpasaenue MenzeneeBa-Knaneipona 12 HepenA
60 U BRIpaKEHUE JJIS BHYTPEHHEN buGnnorexa LIOK
p yp https://m.edsoo.ru/bal178d0
SHEPTUU
Bripakenue 1151 BHyTpEHHEH SHEPTUHU 13 Hepens
61 OJHOATOMHOTI'0 UJICAJIbHOTO rasa. bubmuorexa [JOK
KBa3ucrarnueckue u HECTaTHYSCKHUE https://m.edsoo.ru/ac5cacl5
MPOILIECChI
DnemMeHTapHas paboTa B 13 Hepens
6 TepMoanHaMUKe. Brrancienue paboTsl bubnumoreka [IOK
no rpaduKy mnporecca Ha pV- https://m.edsoo.ru/741d5738
TuarpaMMe
Tennonepenaya kak crmocod HM3MEHEHHS 13 Hepena
. bu6mmorexka [IOK
63 BHyTpeHHel sHeprun T ]| cuctemsr 6e3
https://m.edsoo.ru/3d734561
COBEpILICHHS PabOTHI
64 KoHBek1usi, TermIonpoBOIHOCTb, 13 Hepens Bbu6nmuoreka [JOK

U3ITydeHue

https://m.edsoo.ru/157b54cd
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KomnuectBo Teriorel. TemmoéMKOCTE
Tena. Y ienpHas U MOJIsipHas

Bbu6nmuoreka [JOK

65 .. 13 Hepensa
TEIIOEMKOCTH BelllecTBa. Y AelIbHAA https://m.edsoo.ru/7ba67355
TEIIOTa CTOPAHMS TOTLINBA
66 Pacuér xonnyecTBa TEMIOTHI TPU 14 Hepena bubmmoreka [JOK
Tenjonepenayde https://m.edsoo.ru/1db5ad4e
67 [TonsTe 06 annabaTHOM TpoIecce. 14 nepens bubmuorexa [JOK
[IepBblii 3aKOH TEPMOAUHAMUKHU https://m.edso00.ru/d8098824
KonunyecTBo TemioTs! u paboTta Kak 14 Hepena
68 MEpbl U3MEHEHHSI BHYTPEHHEN SHEPTUU bubmorexa [TOK
https://m.edsoo.ru/b047alcd
T cuctemsbl
BTopoii 3aKk0H TEpMOIMHAMUKY IS 14 Hepens
69 PAaBHOBECHBIX 1 HEPABHOBECHBIX bubmmoreka [JOK
nporeccoB. HeobparumocTts https://m.edsoo.ru/c6{4f464
MIPUPOHBIX MPOIIECCOB
70 [IpuHIMITBI AENCTBUS TEMIIOBBIX 14 Hepens Bbu6nmuoreka [JOK
MatuH. KITJ] https://m.edsoo.ru/2e945513
71 Makcumanbaoe 3HaueHue KIT. [ukir 15 Hepens bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
7 R 15 Hepens bu6mmoreka [IOK
https://m.edsoo.ru/b3efal8b
OKOJIOTHYECKHE aCIIEKTHI 15 Hegena
7 HCIIO0Ib30BaHUS TEIJIOBBIX JBUTATEIICH. bubmuorexa [JOK
TermnoBoe 3arpsi3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/9867aaa7
Cpelibl
74 Pemenue 3amau 15 Hepens bubmuorexa [JOK
https://m.edsoo.ru/c8c70432
75 O0001IeHre U cUCTEMaTU3aINs 3HAHUI 15 Hepena bu6mmorexka [IOK
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no teme "Tepmonunamuka. TernnoBbie

https://m.edso0.ru/28d62b3f

MAaIIuHEL"
KonrponsHas pabora o Teme 16 Hepenn
76 "TepmonuHamuka. TermioBble bubmmorexa IOK
P | ' https://m.edsoo.ru/1b6e26¢5
MaIlIHBI
[TapooGpa3oBaHue U KOHICHCAIIHSI. 16 Hepena
bu6mmoreka [IOK
77 Ucnapenue u kunenue. Y neybHast
https://m.edsoo.ru/6f8¢6777
TEIUIOTa MapooOpa3OBaHUS
HacpllienHbie 1 HEHACHIIIEHHBIE MAPHI. 16 Hepens
KadgecTBeHHas 3aBUCUMOCTD
IUIOTHOCTHU U JABJICHUS HACBILIEHHOTO
3 rapa OT TEMIEPATYpPhl, UX bubanorexa HOK
HE3aBUCHUMOCTE OT 00BEMa https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JABJICHUS B
JKUJKOCTH
79 BraxxnocTs Bo3myxa. AGCOMOTHAS U 16 Hepens bubmuorexa [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
16 Hepena bu6mmoreka [IOK
80 Pemrenue 3agau
https://m.edsoo.ru/18¢95ff3
Tsépnoe Teno. Kpucrannuueckue u 17 Hepens
bu6mmoreka [IOK
81 amopdHbIe TeIa. AHU3OTPOIIHS
- https://m.edsoo.ru/20a88a03
CBOMCTB KpUCTAJIOB
[InaBieHue u KpuCTaIM3ALIHS. 17 HepenaA
Bbu6nmuoreka [JOK
82 VnenapHas TEIJIOTA IUIABICHUS.
https://m.edsoo.ru/6ee91e9f
CyOnumarus
ehopMar TBEPIOTO TEa. 17 Hepena
Aebop P bubmuorexa [JOK
83 Pactsxenue u cxarue. Casur. Moayinb

IOnra. [Ipeaen ynpyrux nedopmarimii

https://m.edsoo.ru/dalaabl0
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Tenmosoe pacmupeHue JKUOKOCTEH U 17 Hepensa
84 TBEPABIX T€JI. AHTAPMOHU3M TEILJIOBBIX bubmorexa [TOK
P L P https://m.edsoo.ru/7baSedf2
KoJe0aHui YacTuIl BeliecTBa
25 [IpeoOpazoBanue YHEPTUU B (Pa30BBIX 17 Hepena bubnunoreka [JOK
rnepexonax https://m.edso0.ru/97a0672f
86 YpaBHEHHE TEIIOBOTO OamaHca 18 Heaenn bubmmorexa [OK
P https://m.edsoo.ru/ab15211b
27 Pemenie 3aad 18 Hepens bu6mmoreka [IOK
https://m.edsoo.ru/8ab7f40d
[ToBEpXHOCTHOE HATSKEHHUE. 18 Hepens
28 Kanunnsipuele saBnenus. JlaBnenue noj bubmmoreka [IOK
HCKPUBJICHHON ITOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
xunkoctu. Popmyna Jlammaca
O00011IeHIE U CUCTEMATU3ALUs 3HAHUN 18 Hepens
89 1o Teme "ArperatHble COCTOSIHHS bubmmorexa [OK
P " https://m.edsoo.ru/0b52575¢
BemecTsa. Pa3oBbIe EPEXObI
KontponbHas padoTa mo teme 18 Hepens
" bubmuorexa [JOK
90 ArperaTHble COCTOSTHUSI BEUIECTBA.
" https://m.edsoo.ru/7dc2a739
@da30BbIE IIEPEXOBI
DJIeKTpU3anus Tell U €€ MPOSBICHUA. 19 Hepena
91 Onektpruyeckuii 3apsia. /[Ba Buna bubmmoreka [JOK
AJIEKTPUYECKUX 3apsaoB. [IpoBoaHUKH, https://m.edsoo.ru/1aff445f
JTUAJIEKTPUKHU U TTOJTYITPOBOJHUKHI
DneMEeHTapHBIN ANEKTPUIECKUH 3apsil. 19 Hepens
92 3aKOH COXpaHEHUs IINEKTPUIECKOTO buommorexa LHOK
P P https://m.edsoo.ru/f49afd24
3apsana
93 B3aumoneiictBue 3apsiioB. Toueunsie 19 Hepena Bbu6nmuoreka [JOK

3apsaasl. 3akoH KyrnoHa

https://m.edsoo.ru/445b7746
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19 Hepens Bbu6nmuoreka [JOK
94 Pemenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onektpuueckoe noine. Ero aeiictBue Ha 19 Hepenn bubanorexa HOK
DIEKTPUYECKUE 3apAAbl https://m.edsoo.ru/05c6bfal
Hanps:k€HHOCTD 3JIEKTPUYECKOTO 20 Hepena
96 niosst. [IpoOHbIif 3apsin. JlnHuM bubanorexa HOK
HaNPSHKEHHOCTH AJIEKTPUYECKOTO MOJIA. https://m.edsoo.ru/3dac6957
OnHOpOAHOE 3IEKTPUYECKOE TT0JIe
IToTeHmansHOCTD 20 Hepensa
bu6mmorexka [IOK
97 AJIEKTPOCTATHYECKOTrO noJid. PazHOCTH
https://m.edso00.ru/80021447
MTOTEHIMAJIOB U HANPSKEHUE
ITorenmuanbpHas SHEPTys 3apsiaa B 20 HepenA
98 JJEKT OCTaTI/I‘IeCKOI\f[) oJie I1)'IOTeH nan buommorexa HOK
P ] t https://m.edsoo.ru/af5fa389
3IEKTPOCTATUYECKOTO MO
CBs13b HaNPSKEHHOCTH NOJIS U 20 Hepensa
99 a3HOCTHU MOTEHIIUAIOB JIJIs bubmorexa [TOK
P t s https://m.edsoo.ru/df7a6838
3IEKTPOCTATUYECKOTO MO
100 [TpuHumn cynepno3unuu 20 Hepenn bubanorexka [HOK
BJIEKTPUYECKUX TTOTEN https://m.edsoo.ru/Ocfedabe
21 Hepens bu6mmoreka [IOK
101 Pemenue 3agau
A https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsna. [Tomne 21 Hepenn bubmuorexa [JOK
PaBHOMEPHO 3apsHKCHHOU cepbl https://m.eds00.ru/b297b5c3
[Tone paBHOMEPHO 3apsiKEHHOTO 110 21 Hepena
103 00BEMy mapa. I[lose paBHOMEpHO buommorexa HOK
y E) ) p . p https://m.edsoo.ru/f7a665¢ee
3apsKEHHON OECKOHEUHO! MII0CKOCTH
104 IIpOBOHUKY B JIEKTPOCTATUYECKOM 21 Hepens bubmmoreka [IOK
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mose. YcioBue PAaBHOBCCHUA 3apsa10B

https://m.edsoo.ru/32405¢eab

105 JIMDIEKTPUKY U TIOJTYITPOBOTHUKH B 21 Hepenn bubmuorexa [JOK
3JIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konnencarop. D1eKTpOoEMKOCTH 22 Hepens

106 KOH, HGHCEITO pa BneKTp 0EMKOCTh brbmorexa LOK

a pa. p https://m.edsoo.ru/845b4{73
TIJIOCKOTO KOHJIEHCATOpa

107 [TapannensHoe coeMHEHNE 22 Hepens bubmmoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7

108 [TocnenoBarenbHOE COCTUHCHHE 22 Hepens bubmnorexa [JOK
KOHJIEHCATOPOB https://m.eds00.1ru/1€992920

109 DHeprus 3apsHKeHHOTO KOHASHCATopa 22 Heaenn bubnmorexa LHOK

P p A p https://m.edsoo.ru/73a34f18
22 Hepens bu6mmoreka [IOK

110 Pemenue 3anau https://m.edsoo.ru/5tb2acb5

https://m.eds00.ru/27434040

11 JIBroKeHre 3apsoKEHHON YacTHITHI B 23 Hepena bubmmoreka [JOK
OJHOPOJTHOM SIJIEKTPUYECKOM TTOJIE https://m.edsoo.ru/8341d6ac

112 Pemenue 3anau 23 Hepens

113 O0001IeHrEe U cUCTEMaTU3aIlNs 3HAHUI 23 Hepensa Bbu6nmuoreka [JOK
1o Teme "DnekTpruueckoe moie" https://m.edso00.ru/5752603f

114 KonrponsHast pabora o Teme 23 Hepens bubmmoreka [IOK
"DnexTpuyueckoe moie" https://m.edsoo.ru/cefe90e9
Cwnna toka. ITocToSHHEBIN TOK. Y CIIOBHSI 23 Hepens

115 CYIIECTBOBAHUS TTOCTOSIHHOT'O bubmmorexa LHOK

ym https://m.edsoo.ru/233311b5
ANEKTPUUYECKOTO TOKA
24 Hepens bu6 OK
116 Ucrounuku Toka. Hanpsixenue u 3/1C A noHoteka 11

https://m.edsoo.ru/0839al115



https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115

117 3akon OMa i ydacTKa [emnu. 24 Hepens bubmmoreka [JOK
DJIEKTPUYECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTb CONIPOTUBIICHUS 24 Hepens

118 OJIHOPOJIHOT'O IIPOBOJIHUKA OT €ro bubnumoreka [IOK
JUIAHBI U TUTOIAINA MIOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceUYeHUst

119 VY nenpHOE CONMPOTHURIICHHE BEIIECTBA. 24 vepens bu6mmoreka [IOK
Pemenue 3anau https://m.eds00.ru/437f8300

120 [TocnenoBarensHOE, MapaiebHOE, 24 Hepens Bbu6nmuoreka [JOK
CMEMIAaHHOE COEJIMHEHNE TTPOBOTHUKOB https://m.edsoo.ru/23617¢07

191 Pacuér pa3BeTBIEHHBIX 3JIEKTPUYECKUX 25 Hepena bubmmoreka [IOK
neneit. [IpaBuna Kupxroda https://m.edsoo.ru/1794cf37

25 Hepens bu6mmoreka [IOK

122 Pewenue 3ana4 https://m.eds00.ru/3881b469

123 Pabota s1ekTpuueckoro Toka. 3aKoH 25 Hepenn bubanorexka [HOK
Jxoynsa —Jlenna https://m.edsoo.ru/a3605c5c

25 Hepens bu6mmoreka [IOK

124 Pewenue 3ana4 https://m.eds00.1u/6761bfOf
MOUIHOCTB 3JIEKTPUUYECKOTO TOKA. 25 Hepena

125 TemoBast MOIITHOCTb, BRIACIIIEMAas Ha bubmmorexa [TOK

https://m.eds00.1u/99750a6f
pesucrope
26 Hepens bu6mmoreka [IOK

126 Pemenne sanay https://m.edsoo.ru/eb72fc24

127 O/IC u BHyTpEeHHEE CONPOTUBIICHHE 26 Hepenn bubmuorexa [JOK
HCTOYHHMKA TOKA https://m.edsoo.ru/72d453af

128 3akon OMa 15 MOJIHOH (3aMKHYTOM) 26 Hepenn bubmmoreka [JOK

AIEKTPUYECKON LIeTH

https://m.edsoo.ru/221f40fb
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26 HepenA Bbu6nmuoreka [JOK
129 Pemrenue 3agau
https://m.edso0.ru/3580b679
26 HepenA
130 MoniHoCcTh HCTOYHHUKA TOKA A bubmorexa [TOK
https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanne 27 Heaenn bubnmorexa LHOK
P https://m.edsoo.ru/546£5632
132 KonneHncarop B nienu mocTOSSHHOTO 27 Hepensa bu6mmoreka [IOK
TOKa https://m.edsoo.ru/3536813¢
27 Hepens bu6mmorexka [IOK
133 Pemenue 3amau
A https://m.edsoo.ru/4410cef0
134 Pemenue 3amay mo treme "IlocTOAHHBIN 27 Hepensa Bbu6nmuoreka [JOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amgad mo reme "IlocTostHHBIN 27 Hepensa bubmuorexa [JOK
ANEKTPUYECKUH TOK" https://m.eds00.ru/744261b8
136 Pemenue 3amay mo treme "IlocTOAHHBIN 28 Hepensa bu6mmoreka [IOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O0001IeHre U cUCTEMaTU3aINs 3HAHUI 28 Hepens
137 o TeMe "IloCcTOSIHHBIN 3NeKTPUUECKUH bubmorexa HOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonrponsHast pabora o Teme 28 Hepens bubmmoreka [IOK
"TIocTOSIHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
OneKTpuyecKas IpPOBOINMOCTE 28 HepenA
139 asnntII)HHx BE e(I:FB DIIEKTPUUECKUI bubmorexa [TOK
p m ' P https://m.eds00.ru/da794295
TOK B MeTaJiiax. CBEpXMpOBOAUMOCTD
DJIEKTPUYECKUI TOK B pacTBOpaxX U 28 Hepens
bu6mmoreka [IOK
140 paciuiaBax 3JIEKTPOJIMTOB. 3aKOHBI
https://m.edsoo.ru/4b423491
@apanes U1 3JIEKTPOIU3a
141 DJIEKTpUYECKUH TOK B razax. [lnazma 29 Hepens bubmuorexa [JOK
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https://m.eds00.ru/92d92{76

142 DNEeKTPUUECKU TOK B BaKyyMe. 29 Hepens bubmmoreka [IOK
Baxyymubie pruoopbl https://m.edsoo.ru/2E+160
143 DNEKTPUUECKUN TOK B 29 Hepena bubanorexka HOK
MOJIYIIPOBOAHUKAX https://m.edsoo.ru/ab61c660
29 Hepens bu6mmoreka [IOK
144 [TorynpoBOIHUKOBEIE IPUOOPHI https://m.edso0.ru/83622200
®uU3NYECKU MPAKTUKYM 10 TEME 29 Hepena
"3HaKOMCTBO ¢ IM(PPOBOI
145 nabopaTopueii o ((i))imlce. [Tpumepsr bubmmorexa [OK
https://m.edsoo.ru/5643ea56
u3MepeHust GU3NYECKUX BETUYHH MIPU
MTOMOUIY KOMITbIOTEPHBIX JATYUKOB"
®uU3NYECKU MPAKTUKYM 10 TEME 30 Hepena
146 "N3yueHne HepaBHOMEPHOTO bubnumoreka [IOK
JIBUKEHUS C LENBIO ONIPEIEIICHUS https://m.edso0o.ru/f6292f5f
MI'HOBEHHOH CKOpOCTH"
®uU3NYECKU MPAKTUKYM 10 TEME 30 Hepena
147 "N3mepenue yCKopeHus mpu bubanorexka HOK
MPAMOJIMHENHOM PAaBHOYCKOPEHHOM https://m.eds00.1ru/6960b6ef
JBUKEHUHU 10 HAKJIOHHOM TJIOCKOCTH"
®uU3NYECKU MPAKTUKYM 10 TEME 30 Hepena
148 "N3yuyeHue NBUXKEHUS Tela, bubmorexa HOK
https://m.edsoo.ru/d1ea2402
OpOIIEHHOTO TOPU30HTAIBHO"
@u3nYeCcKUil IPAKTUKYM I10 TEME 30 Hepena
149 "N3ydeHne IBUKEHHS TeJia 0 Bbu6nmuoreka [JOK
OKPYKHOCTH € IMTOCTOSHHOM MO MOJYJIIO https://m.edsoo.ru/bcf53514
CKOpOCThIO"
150 DuU3NYECKU MPAKTUKYM 10 TEME 30 Hepend bubmorexa [TOK

https://m.edsoo.ru/0b34db84
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"[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH
BPEMEHU JIBUKEHUS OpycKa 1o
HaKJIOHHOM IJIOCKOCTH Ha 3a/1aHHOE
paccTOSHUE OT €ro MacChl"

@u3nYeCcKUil IPAKTUKYM I10 TEME 31 Hepena
151 "N3mepenue k03 PuIeHTa TpeHus mo bubmmoreka [JOK
BEJIMYMHE YTII0BOT0 KO3 HUIIMEHTA https://m.edsoo.ru/b83b1607
3aBucuMocTtu Frp(N)"
@u3nYeCcKUil IPAKTUKYM I10 TEME 31 Hepena
"NccnenoBanue 3aBUCUMOCTH CUIT
152 YIPYTOCTH, BOSHUKAIOLIUX B IIPYKUHE buommorexa HOK
https://m.edsoo.ru/b55b81al
Y PE3UHOBOM 00pasIie, OT uX
nedopmaru’
@u3nYeCcKuil IPAKTUKYM I10 TEME 31 Hepena
153 "UccnenoBanue ycloBUid paBHOBECHUS bubmmoreka [JOK
TBEPAOIO TENA, UMEIOIIETO OCh https://m.edsoo.ru/4a04f4f7
BpaiieHus"
@u3nYeCcKuil IPAKTUKYM I10 TEME 31 Hepena
154 ""HccnenoBannue COXpaHEHUs bubnumoreka [IOK
HMILYJIbCA IIPU YIIPYTOM https://m.edsoo.ru/856fb28e
B3auMogencTeun"
@u3nYeCcKuil IPAKTUKYM I10 TEME 31 Hepena
155 "N3yueHune u30TepMHUUECKOIro bubmmorexa LHOK
https://m.edsoo.ru/e0fe7e07
nporecca
®uU3NYECKU MPAKTUKYM 10 TEME 32 Hepena
156 "HccnenoBaHue npouecca OCTbIBaHUS bubmorexa LIOK
| https://m.edsoo.ru/2{2faa61
BELIECTBA
157 dusznuecKuil IPaKTUKyM 110 Teme " 32 Hepena bubmmoreka [JOK

N3mepenne koaddunrerta

https://m.edsoo.ru/6bla23b5
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MOBCPXHOCTHOT'O HATSKCHUS

DuU3NYECKU MPAKTUKYM 10 TEME 32 Hepena
158 "M3yuyeHue mpoTeKaHus TOKa B IETH bubmorexa LHOK
Y Up " HEHH, https://m.edsoo.ru/ec424377
coziepxaliei KoHAeHcaTop
®uU3NYECKU MPAKTUKYM 10 TEME 32 Hepena
159 "HccnenoBanrue CMEMIaHHOTO bubmorexa LHOK
" https://m.edsoo.ru/2b179d98
COCIMHECHHUS PE3UCTOPOB
®uU3NYECKU MPAKTUKYM 10 TEME 32 Hepena
160 "M3mepenue 3apsiia OJHOBAICHTHOTO bubmmorexa [IOK
" P P Of https://m.eds00.ru/64b6e901
HOHa
PesepBHublil ypok. O0001IEHNE U 33 Hepens
161 CI/ICTIG)MaTI/BZpI/ISI 3HaHUH 110 TEME bubmorexa LIOK
" H,, https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBHubiil ypok. O0001IEHHE U 33 Hepens
162 CI/ICTIG)MaTI/BZpI/ISI 3HaHUH 110 TEME bubmorexa LHOK
" " B https://m.eds00.ru/3149956b
JnHamuka
PesepBurblii ypok. O00011I€HIE U 33 Hepens
P P . bu6mmoreka [IOK
163 cUcTeMaTH3alis 3HaHUH 110 TEME
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpOro Tena
PesepsuEIil ypok. O000IIIEHNE U 33 Hepens
P P o bubmuorexa [JOK
164 cUcTeEMaTH3alis 3HaHUH 110 TEME
" " https://m.edso0o.ru/6c0df9cc
3aKOHBI COXPAHECHHS B MEXAHHUKE
PesepBHelil ypok. O6o0meHHE 1 33 Hegenn
165 cUCTeMaTHu3alus 3HaHUi 10 TeEMe bubmuorexa [JOK
"OCHOBBI MOJIEKYJIIPHOKMHETUYECKON https://m.edsoo.ru/de148976
Teopun"
166 PezepBHblit ypok. O0001eHne u 34 Hepena bubmmoreka [IOK

cucreMarmusanua 3HAHUM II0 TEME

https://m.edsoo.ru/Obec77¢c1
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"Tepmonunamuka. TeniaoBbie

MaIIuHbL"
PesepBHeIil ypok. O600mIeHIE 1 34 Hepenn
167 CHCTEMAaTHU3alMsl 3HAHUH 10 TEME 1 bubmnorexa [JOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5¢91
dazoBble EPEX0bI"
PesepBurblii ypok. O00011I€HIE U 34 Hepens
168 CI/ICTIe)MaTI/B:pI/ISI 3HaHI/II;IH 110 TEME 1 bubmorexa LOK
" B " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
PesepBurblii ypok. O00011I€HIE U 34 Hepens
P P EH bu6mmoreka [IOK
169 cUcTeEMaTH3alus 3HaHUH 110 TEME 1
" N N " https://m.edsoo.ru/3cac6dal
[ToCTOSITHHBIN STEKTPUUSCKUN TOK
PesepBurblii ypok. O00011I€HIE U 34 Hepens
170 CI/ICTIe)MaTI/BZpI/ISI 3HaHI/117IIu 110 TeMe 1 buGnnorexa LIOK
" B " https://m.edsoo.ru/cc7681d4
Toku B pa3iMuHbIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoTsbI
pecypchbl
B3anmMmonencTie MOCTOSIHHBIX
bu6mmoreka [IOK
1 MAarHuTOB U TPOBOJAHUKOB C TOKOM. 1 1 Hepens
https://m.eds00.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKIIUH. 1 Henens
P AVICH bubmuorexa [JOK
2 [TpuHIIMTIT Cyneprno3UIIMU MarHUTHBIX 1
N . https://m.edsoo.ru/4clabceb
nosieid. JIMHUYM MarHUTHOW MHIYKITMH
3 MaruauTtHoe 1noJje NpoBOJHUKA C | 1 Henenst bubmmoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuiia Amniepa, e€ HanpaBJIeHUE U | 1 nenens bubanorexa [HOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
1 Henensa bu6mmorexka [IOK
5 Pemenue 3agau 1
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa AMriepa. | 2 Henenst bubanorexka HOK
DIIEKTPONU3MEPUTEILHBIEC TTPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiieHUE U 2 Henens
7 MOAYJb. J[BHKEHUE 3apsSKEHHOMN | bubmmoreka [JOK
YacTUIBI B OJTHOPOJHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
moJie
Bbu6nmuoreka [JOK
8 Pemienne 3agau 1 2 Hexenst
A A https://m.eds00.ru/504¢98¢7
2 Henens bubanoreka [JOK
9 Pa6ota cunel Jlopenna 1 A nomotexa L

https://m.edsoo.ru/d518bedb
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2 Hexes

Bbu6nmuoreka [JOK

10 P
ClHICHHe sajat https://m.edsoo.ru/93617bd9
MarsauTHoe 110JI€ B BEIIECTBE.
11 deppoMargeTnky, napa- u 3 "Henens buGnnorexa LIOK
pp - 11ap A https://m.edso0o.ru/30ff9608
TMaMardHeTHKH
OCHOBHBIE CBOMCTBa 3 "enens
12 deppomarneTkos. [Ipumenenue buommorexa LIOK
pp P https://m.edso00.ru/0b58190a
dbeppoMarHeTUKoOB
13 Pemenue 3aga4 mo reme "MarautHoe 3 Henens bubmuorexa [JOK
mose" https://m.eds0o.ru/5b55¢307
14 Pemmenue 3agay mo reMme "MargutHoe 3 "Hepens bu6mmoreka [IOK
mmone" https://m.edsoo.ru/41c4ae8a
SIBneHne 3NeKTPOMArHUTHOU 3 Henens
15 nHaykiun. [1oTok BekTopa MarHUTHOM bubmorexa LIOK
ALY p https://m.edsoo.ru/b3efalcl
WHIYKIUU
Bbu6nmuoreka [JOK
16 3BJ1C 4 Hepens
JC naym il https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMarHUTHOW MHIYKIMU 4 nepens bubmmoreka [IOK
®dapanes https://m.edsoo.ru/abdec188
13 BuxpeBoe anexrpuyeckoe nose. Toku 4 Hepens bubanorexka HOK
dyko https://m.edsoo.ru/15abe140
19 OJIC MHAYKIIUY B IBUKYIINXCS 4 Hepens Bbu6nmuoreka [JOK
MPOBOJTHUKAX https://m.edsoo.ru/0235¢c02
4 Hepens Bbu6nmuoreka [JOK
20 Pemenne 3ama
HHICHHE 3a1ad https://m.edsoo.ru/4dfda618
Bbu6nmuoreka [JOK
21 ITpaBumno Jlenma 5 HepenA
p H A https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Karyika > Heaens bubmuorexa [JOK
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WHAYKTHUBHOCTHU B IICTIU ITOCTOSAHHOI'O

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

TOKa
2 SBnenue camounaykuuu. J/C 5 Hepens bubmuorexa [JOK
CaMOMHIYKLIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJISI KATYIIKH C 5 Hepena bubmmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE M0JIE https://m.edsoo.ru/b3cOad11
’s Perere 3axau 5 Hepens bubmuorexa [JOK
https://m.eds00.ru/88{69d2b
26 O00011EeHNE U CUCTEMATU3ALMS 6 Hepena Bbubnmuoreka [JOK
3HAHUU 1O TeMe "DNeKTpoauHaMHuKa" https://m.edsoo.ru/76484025
7 KonTtponsHas pabora o Teme 6 Hepens bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edsoo0.ru/8ae09b98
KonebarensHas cucrema. CBOOOIHBIE 6 Hepena
bu6mmoreka [IOK
28 KoJjeOanus. ['apmoHUYecKre
https://m.edsoo.ru/7¢c1db385
KoJIeOaHus
29 Kunematuueckoe U TUHAMHUYECKOE 6 Hepena Bbu6nmuoreka [JOK
OIycaHye KojaeOaTenbHbIX IBUKEHUN https://m.edsoo.ru/87¢e9498
DHepreTudeckoe onucanue. Beios 6 Hepena
JUHAMHYECKOTO OIHMCAHUS
30 TapMOHHMYECKHUX KOJIeOaHUH U3 UX bubmorexa [TOK
https://m.eds00.ru/e3¢99692
SHEPTeTHYECKOT0 U KHHEMAaTUYECKOTO
OICAaHUS
5 7 Hepena Bbu6nmuoreka [JOK
31 AMILIHTYZ2 1 pasa KoneOanHi https://m.edsoo0.ru/7a0c439a
[Tepuon u yacToTa KoJIeOaHHMIA. 7 Hepens
1 [Teprox ManmbIX CBOOOTHBIX Bbu6nmuoreka [JOK

KOJIeOaHNIT MaTEMaTHYECKOT'O
MasiTHUKA. [leprnoa cBOOOTHBIX

https://m.eds00.ru/e0399319
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KOJICOAHUH MPY>KUHHOTO MasiTHUKA

3aryxaromye KojaeOaHusl.

7 HepgenA

bu6mmoreka [IOK

33
Brinyxnennbie konebanus. Pezonanc https://m.edsoo.ru/72€¢93d09
7
14 ABToKoneBams Heaens bu6mmoreka [IOK
https://m.edsoo.ru/6add2644
7 Hepena bu6mmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koH(pepennus "MexaHHdecKHne 8 Hepena
36 K(f)ne6aHH;(11) BpM :LIKanLHLIX buGnnorexa LIOK
'}‘] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O000I11IeHNE U CUCTEMATU3ALUS 8 Hepena
37 3HAHUU 110 TeMe "MexaHu4ecKue buGnnorexa LIOK
" https://m.edsoo.ru/eb84182f
KoaeOaHus
18 DJEeKTpOMarHUTHBIE KOJICOAHUSI. 8 Hepens bubnumoreka [IOK
KonebarenpHbIi KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUTATY b 8 Hepena
39 3apsaa KoHASHcaTopa ¢ aMILIUTY IO bubmmorexa LIOK
P A p A https://m.edsoo.ru/093{9af1
CHJIBI TOKA B KOJIEOATEIHHOM KOHTYpE
40 3aKOH COXpaHEHMsI SHEPTUU B 8 Hepena bubmmoreka [IOK
UJeaTbHOM KO0JIe0AaTEeTbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxaroIue dIEKTPOMArHUTHEIE 9 Hepena
41 KOJI}(;68.HI/ISI Brmn >1<p €HHBIE bubmmorexa [IOK
' YA https://m.eds00.1ru/5¢668619
AIEKTPOMArHUTHBIE KOJIEOaHUS
[TepemennsbIit Tok. Pesucrop u 9 Hepena
42 KOHJICHCATOP B LICHH IIEPEMEHHOTO bubmmorexa LIOK
A p B p https://m.edsoo.ru/84836152
TOKa
43 Karyimika HHIYKTUBHOCTH B LIETIH 9 Hepens bu6mmorexka [IOK
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IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

44 3akon OMa [J1s SJEKTPUIECKON 1Ienn 9 Hepena bu6mmoreka [IOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MoIHOCTh NEPEMEHHOTO TOKA. 9 Hepena

45 AMIUIITYTHOE U JEUCTBYIOIIIEE bubmorexa LIOK

A a yrom https://m.edsoo.ru/lcac6cdc
3HAYCHHUE CUJIBI TOKA W HAIIPSHKEHUS

46 Pe3onanc B 3eKTpHUECKON HIETH 10 Hepens bubmorexa LIOK

P H https://m.edso0.ru/087506df
10 Hepens bubnuoreka [IOK
47 Pemenue 3agau A 1
https://m.edsoo.ru/al6836a4
HNneanpHbni Tpancdopmarop. 10 Hegena
48 ITponsso CTBE ne(be paqa I/Ip bubmorexa LIOK
P ! » TIEPeAL - https://m.edsoo.ru/f97418ae
oTpeOICHUE IICKTPUUECKOW SHEPTUH
DKOJIOTUYECKUE PUCKH IIPU 10 HepenA
IIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp JIBTYypa chonwofaﬁmp bubmorexa LIOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AJICKTPOIHEPTUH B TTOBCETHEBHOMN
SKU3HHA
Bbu6nmuoreka [JOK
50 Pemenne 3amau 10 Hepens
a A https://m.edsoo.ru/ee6677ed
51 Perenie 3a1ad 11 Hepens bu6mmorexka [IOK
https://m.edsoo.ru/7cab5918
O0600I11IeHNE U CUCTEMATHU3AIUS 11 Hepens
. " bubmuorexa [JOK
52 3HAHUU 1O TeMe "DIEeKTPOMAarHUTHBIE
| https://m.edsoo.ru/401024a9
KOJIEOaHM

53 MexaHn4ecKre BOJHEI. 11 Hepens Bbu6nmuoreka [JOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f

54 CBolicTBa MEXaHUYECKUX BOJTH 11 Hepena bubmuorexa [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3ByKa 11nenens bubmorexa [TOK
https://m.edso0o.ru/138b6f09
56 Nudpa3Byk u ynprpassyk. [llymoBoe 12 Hepens bubmmoreka [JOK
3arpA3HEHUE OKPY KalOIEeH CpeJibl https://m.edsoo.ru/7380038f
57 Perere 3axau 12 Hepens bubmuorexa [JOK
https://m.edsoo.ru/cfd918bf
58 ONEKTPOMAarHUTHHIE BOJIHBI. 12 Hepenn bubmmoreka [IOK
N3nydeHne 3J1eKTPOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 OHeprus 31eKTPOMarHUTHBIX BOJIH. 12 Hepenn bubnuoreka [IOK
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxana 37€KTPOMArHUTHBIX BOJIH. 12 Hepena
60 [IprMeHeHre 3EeKTPOMarHuTHBIX bubmorexa HOK
https://m.edsoo.ru/49be1f%e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBL paTuOCBI3U U 13 Hepens
61 TeJIEBUICHUA. Pagronokamus. Bbu6nmuoreka [JOK
DJIEKTPOMArHUTHOE 3arpsi3HEHUE https://m.edso0o.ru/9f96f1{8
OKpYXaIoIIeil cpeasbl
6 KonTtponbHas pabora o Teme 13 Hepenn bubmmoreka [IOK
"Konebanus 1 BOIHBI" https://m.edsoo.ru/4f7985a0
63 CgerT. 3aKOH MPSMOJIUHENHOTO 13 Hepenn bubnumoreka [IOK
pacupoCTpaHEHUs CBETA https://m.eds00.1ru/f9566406
Pemenue 3aga4 Ha IpUMEHEHUE 13 Hepens
64 3aKOHA MPSIMOJIMHEHHOTO bubmorexa HOK
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue csera. Ilnockoe 3epkaino. 13 wepens bubmmoreka [IOK

Cdepuuaeckoe 3epkano

https://m.edsoo.ru/a005d2bb



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb

[Ipenomiienue cera. AGCOMIOTHBIN U 14 Hepens
OTHOCUTEIBLHEIN ITOKAa3aTelb
66 npesomiienus. IlonHoe BHyTpeHHEE bubmorexa LIOK
p ) . yIp https://m.edsoo.ru/bc2e55¢cd
oTpaxenue. [IpenenbHblid yroiu
MOJTHOTO BHYTPEHHETO OTPAXKEHUS
Pewrenne 3ana4 Ha npUMEHEHUE 14 Hepena
67 3aKOHOB OTPaXEHHS U MPEIOMIIEHHUS bubmorexa LIOK
p p https://m.edsoo.ru/49d830a9
cBeTa
Xon nyuert B ipusme. Jlucrepcus 14 Hepens
4 pv a P bubmuorexa [JOK
68 cBera. CIHOXKHBIN cocTaB OeJIOro CBETA.
https://m.edsoo.ru/d8elc3be
IlseT
69 JIunzpl. @OKYCHOE pacCTOSIHUE U 14 nepens bubmuorexa [JOK
OIITHYECKas Cujia JIMH3BI https://m.edsoo.ru/60441359
70 [TocTpoenue n3o0pakxeHUi B JIMH3AX U 14 nepens bubmmoreka [JOK
NX CHUCTEMaX. YBeJIMUEeHHE JIMH3BI https://m.edsoo.ru/bb53b1d5
Pewenue 3anau Ha nocTpoeHue 15 Hepens
71 M300paxkKeHUH, ITOJIYYAEMBIX C buGnnorexa LIOK
p ’ Y https://m.edso0o.ru/5a868f09
IIOMOIILIO JINH3
72 I'na3 kak omrudeckasl cucreMa 15 Hepens buGnnorexa LIOK
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. Ilpenennr 15 Hepena
73 OPUMEHHUMOCTH FG(I))MGT MYECKOU buGnnorexa LIOK
p p https://m.edsoo.ru/cd174a10
OITHUKU
74 CKOpOCTh CBETAa U METOJIBI €€ 15 Hepens bubmuorexa [JOK
U3MEpEHHUs https://m.edsoo.ru/f32aab06
75 Jlcrepens caeta 15 Hepens bu6mmorexka [IOK
p https://m.edsoo.ru/1el6cchbe
76 HNurtepdepenius ceeta 16 Hepena bubmuorexa [JOK
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KorepenTHbie uCTOYHUKHU. Y CITOBUS 16 Hepens
77 HaOIOZICHUSI MAKCUMYMOB U buGnnorexa LIOK
https://m.edsoo.ru/c6416d48
MHUHHMYMOB
78 Perere 3axau 16 Hepens bubmuorexa [JOK
https://m.edsoo.ru/3061de2b
16 Hepens Bubnunoreka [IOK
7 lpumenenue uTepdepertn https://m.edsocl)l.ru/668edbc8
16 Hepens bubnuoreka [IOK
80 Jludpaxius ceeta https://m.edsof)_.lru/ 12ed04b5
81 JudpakuonHas pemeérka. Y cioBue 17 Hepena bubmmoreka [IOK
HaOJIOJICHUS TJIaBHBIX MAKCHMYMOB https://m.edsoo.ru/f998d964
17 Hepens Bbubnnoreka [IOK
82 Peerve 3axas https://m.edsocl)l.ru/d58c4l la
23 [TonepeyHOCTh CBETOBBIX BOJIH. 17 Hepena bubmmoreka [IOK
[Tonsipuzanus cBera https://m.edsoo.ru/e9890fe9
17 Hepens Bbubnnoreka [IOK
84 Pemerre saa< https://m.edsocl)l.ru/c5608158
85 CBeTOBBIC ABJIICHUS B IPUPOJIE 17 Henen bubmorexa [TOK
https://m.eds00.ru/0b36363d
26 O06o01IeHre U cucTeMaTr3aIus 18 Hepens bubmuorexa [JOK
3HaHu# 1Mo tTeme "OnTuka" https://m.edsoo.ru/8a14748b
27 KonTponpHas padora mo Teme 18 Hepens bubanorexka [HOK
«OnTukay» https://m.edsoo.ru/82315dd4
['panutbl TpUMEHUMOCTH 18 Hepena
28 KJIACCHYECKOM MEXaHUKH. 3aKOHBI bubmuorexa [JOK

OJICKTPOJUHAMUKHA U IIPUHIUIL
OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/c9bd77cb
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29 ITocTynatsl cienuanbHOU TEOPUU 18 Hepens bubmmoreka [IOK
OTHOCHUTEIIBHOCTU https://m.edsoo.ru/c56f05cb
[IpocTpancTBEHHO-BpEMEHHOM 18 Hepens
uHTepBail. [IpeobpazoBanus Jlopenua.

90 VYcnoBue NpUUUHHOCTH. bubmmoreka [JOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yieHre BpEMEHH U COKpallleHue
JUTUHBI

91 OHeprus U UMIYJIbC PEISITUBUCTCKON 19 HepenA bubanorexa HOK
YacTHUIIBI https://m.edsoo.ru/853a64fc
CB43b MaccChl C SJHEPTUEH 1 19 Hepens

92 HMMITYJIbCOM PEJIATUBUCTCKON YACTHUIIbI. bubmorexa HOK

https://m.edsoo.ru/b6258ffa
DHeprust NoKos
19 Hepens bu6mmoreka [IOK
93 PaBHOBECHOE TEIMIOBOE U3ITYyUYECHHE
https://m.edsoo.ru/f54035a5
19 Hepens bu6mmorexka [IOK

o4 3axon eMemenua Buna https://m.edsoo.ru/1c5{f752

95 I'mmoresza M. Ilnanka o KkBaHTax. 19 Hepens bu6mmoreka [IOK
DOTOHBI https://m.edsoo.ru/a5ffa218

20 Hepens bu6mmoreka [IOK

o6 DHEpIHST H UMY TbC (OTOHA https://m.edsoo.ru/7tb307ec

97 dotorpdext. OnbiTer A. T'. 20 Hepena bubmmoreka [JOK
CroneroBa. 3akonbl (hoTodPdexra https://m.edsoo.ru/8c68e5b9
VYpaBHeHnue DiHIITEIHA 17151 20 Hepens

98 dotoaddekra. "Kpacnas rpanuma" bubmorexa [TOK

https://m.edsoo.ru/01ef4556
dboTtordpdexra

99 Hasnenue ceera. Onbrite [1. H. 20 Hepenn bubanorexka [HOK

JleGenena

https://m.edso00.ru/64b4{966
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https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

5 20 HepensA Bbu6nmuoreka [JOK
100 BoHOBEIE CBOIICTBA YaCTHII
https://m.edsoo.ru/f59cfcec
Bonurr ge bpoiing. InmHa BoaHEI 1€ 21 Hepens
101 b OI\/'IJ'ISIII[/I aI;Me bl (I)[6J1acm ! bubmorexa LIOK
p p p . https://m.edsoo.ru/5df8bafl
JIOKAJIU3AIUH JIBIKYIIICHCS 9aCTUIIBI
102 KopnyckynsapHO-BOIIHOBOH AyaIM3M 21 Heaens bubmorexa LIOK
PHyCKyIAp Y https://m.edsoo.ru/8ccab62a
103 Judpakuus 3JeKTpOHOB Ha 21 Hepens bubmmoreka [IOK
KpUCTauiax https://m.edsoo.ru/30dbal 8c
Crennduka U3MEpEeHUH B MUKPOMHUPE. 21 Hepensa
104 COOI;H:)bH_IeHI/IH HGI())H e enéHH(?CTeITIp bubmmnorexa [IOK
. pe https://m.edsoo.ru/65783dec
[eitzenbepra
21 Hepens bu6mmoreka [IOK
105 P
CIICHHE rpaduHecKuX 33124 https://m.edsoo.ru/e70195bd
106 Pemenue pacuétHbIX 3a1a4 22 Hepens buGnnorexa LIOK
p A https://m.edsoo.ru/ee9b3182
KonTtponsHas pabota no Temam: 22 Hepena
107 "Ocuossl CTO", "KopmyckyiaapHo buGnnorexa LIOK
. T PHYCIYIAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJiu3M
OnbITHI IO UCCIETOBAHUIO CTPOEHUS 22 HepenA
108 aroMma. [Ima"erapHas Mozaeab aToMa bubmorexa LHOK
) P A https://m.edsoo.ru/312b750a
Pezepdopna
22 Hepens bu6mmoreka [IOK
109 IToctynatel bopa
TYTAThl BOp https://m.edsoo.ru/404dfa9a
110 Buasr ciektpoB. CriekTp ypoBHE# 22 Hepenn bubmuorexa [JOK
SHEPTUM aTOMa BOJIOPOAa https://m.edsoo.ru/cf74bl1a
11 CroHTaHHOE W BBIHYXKJICHHOE 23 Hepena bubmmoreka [JOK

HN3TYy4YCHUE CBECTA

https://m.edsoo.ru/f945d85¢
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112

Jlazep

23 Hepens

Bbu6nmuoreka [JOK
https://m.edsoo.ru/2288a0c4

113

Hyxknonnast Mogens spa
['eitzenOepra-Banenko. 3apsg u
MaccoBO€ YHCIIo siapa. M30Torebl.
PagnoakTuBHOCTE

23 HepenA

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

114

3aKOH pasliO0aKTUBHOTO pacnajaa.
CBolicTBa HOHU3UPYIOIIETO
n3nydeHus. BrnusHue
PaAMOAKTUBHOCTH HA KUBBIE
opranu3msl. [lozumerpus

23 Hepens

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

115

DHeprusi CBsSI3U HYKJIOHOB B siZIpE.
Snepubie cuibl. JledekT Macchl sapa.
S nepublie peakiuu. AnepHbie
peakropsl. [IpoGiems! ynpasisieMoro
TEPMOSIICPHOTO CUHTE3a.
DKOJIOTUYECKUE aCIIEKThl Pa3BUTHS
SIIEPHOM SHEPIeTUKH

23 Hepens

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

MeToibl perucTpanuu u
WCCJICIOBAHMS DJIEMEHTAPHBIX YaCTHII.
DyHIaMEHTaIbHbBIE B3aUMOJCHCTBUS.
BapI/IOHBI, MEC30HBI U JICIITOHEI.
[IpencraBnenue o CtangapTHOM
MOJICIIN. KBapK-I‘JHOOHHaH MOJICJIb
aJpOHOB

24 HepenAa

bu6mmorexka [IOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npenenamu CTaHaapTHON
Mozenu. TémHas MaTtepus U TEMHas
sHeprus. EnquncTBo pusnueckoi
KapTUHBI MUPA

24 HepenAa

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



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
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118 Oransl pa3BUTHS aCTPOHOMHUHU. 24 Hepens bubmmoreka [IOK
3HaYeHHUE ACTPOHOMHH https://m.edsoo.ru/ad73e145
[TpumMeHNMOCTh 3aKOHOB (DU3UKH IS 24 Hepens

119 00BSICHEHUS PUPO/IbI KOCMHUECKUX bubnumoreka [IOK
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX https://m.eds00.ru/39¢44028
HCCIIeI0BaHUM
CoBpeMEHHbBIE ONITHYECKUE 24 Hepens

120 TEJICCKOIIBI, PaAUOTEIIECKONEI bubmorexa LHOK

P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi acCTpOHOMUS
Bun 3Bé3nnoro Heba. Co3Be3aus, 25 Hepens
. bu6mmoreka [IOK
121 SpKUeE 3BE3/bI, IUNIAHETHI, UX BUINMOE
https://m.edsoo.ru/aac588¢cb
JIBIDKCHHE
Cosmegnas cucrtema. CoJHIIE. 25 Hepens
122 ConHeuyHast akTUBHOCTE. ICTOYHHK bubmmorexa [IOK
L https://m.edsoo.ru/22748eb4
sHepruu CoyHIA U 3BE3]
3BE3 MBI, NX OCHOBHBIC 25 Hepens
123 XapakTepuCcTuku. Jluarpamma bubmorexa HOK
| P p o p \ https://m.eds00.ru/42169944
CIIEKTpaJIbHBIN KJIACC — CBETUMOCTD
124 3Be3/bI TIIaBHOM ITOCIIEA0BATEILHOCTH 25 Hepens bubmorexa LIOK
https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3 . 25 Hepena

125 CoBpeMeHHbIE IPECTABICHUS O bubmmoreka [IOK
MPOUCXOXKACHUH U 3Boonnn CoJHIa https://m.edsoo.ru/d09da494
U 3BE311. DTanbl )KU3HU 3BE3]

Muteunsiii [Iyte — Hama [Manaktuka. 26 Hepgena
126 Tune! ramaktuk. YEpHbIE OBIPHI B bubmorexa LIOK
- eP p https://m.edsoo.ru/7cd10a0a
siApax rajakTUk
127 Bcenennas. Pacmimpenne Beenennoid. 26 Hepens bubmuorexa [JOK



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
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3akoH Xab6mna. Teopus bonbuioro
B3pbIBa. PeTMKTOBOE N3ITyueHUE

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

128 MacmraOHas cTpykTypa BeeneHnoii. 26 Hepens bubnuoreka [IOK
MertaranakTvka https://m.edsoo.ru/ce234633
129 Hepeménnbie mpoOieMbl acCTpPOHOMUHT 26 Henen bubmmorexa [TOK
P P P https://m.edsoo.ru/d37d9ffe
DuU3nYeCKU MPAKTUKYM 10 TEME 26 Hepena
130 "Uccnenopanue aercTBUS bubmuorexa [JOK
MOCTOSTHHOI'O MarHuTa Ha paMKy ¢ https://m.edsoo.ru/67361aef
TOKOM"
DuU3nYeCKU MPAKTUKYM 10 TEME 27 Hepens
" bubmuorexa [JOK
131 N3ydeHune 3aBUCIMOCTH CUJIbI
| https://m.edsoo.ru/fcae91e9
AMIiepa OT CHJIbI TOKa
DuU3nYeCKU MPAKTUKYM 10 TEME 27 Hepens
132 "UccnenoBaHue ABJICHUSA https://m.edsoo.ru/c36658da
3JEKTPOMArHUTHON UHIYKIIMK"
Du3n4ecKuil IPaKTUKYM 110 TEME 27 Hepena
133 "UccnenoBanue siBIEHUS bubmorexa [TOK
A " https://m.eds00.ru/b8fb6391
CaMOMHAYKIUU
Du3n4ecKuil IPAKTUKYM 110 TEME 27 Hepena
134 "N3mepenue neproaa cBOOOIHBIX bubnuoreka [IOK
KOJICOAHUN HUTSHOTO U TMPY>KUHHOTO https://m.edsoo.ru/5d159d35
MasiTHUKOB"
DuU3NYECKU MPAKTUKYM MO0 TEME 27 Hepensa
135 "IIpeoOpa3oBaHue YHEPTUU B bubmmorexa [OK
beobp I?' https://m.edsoo.ru/a28026bd
MPY>KUHHOM MasTHUKE
136 duszndecKuil MPaKTUKYM I10 TEME 28 Hepenn bubmuorexa [JOK

"UccnenoBanue pabOThl HCTOYHUKOB

https://m.edsoo.ru/89dc2d90



https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
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CBETa B LIETIH EPEMEHHOT0 TOKa"

DuU3NYECKU MPAKTUKYM MO0 TEME

28 HepenA

137 "N3y4yeHue napameTpoB 3ByKOBOU bubmmorexa [OK
oL https://m.edsoo.ru/b100661a
DuU3nYeCKU MPAKTUKYM 10 TEME 28 Hepens

138 "M3Mmepenne nokazaresns NpeaoMIICHUs bubmorexa HOK
crexa" https://m.edsoo.ru/42569¢eal
DuU3nYeCKU MPAKTUKYM 10 TEME 28 Hepens

139 "N3mepenune GOKyCHOTO pacCTOSHUS bubmorexa [TOK
e — https://m.edsoo.ru/b879fb3f
Du3n4ecKuil IPaKTUKYM 110 TEME 28 Hepena

140 "Habmronenue nudpakiuu, bubmmoreka [IOK
uHTEephEPEHITUN U TIOJIIPU3 AT https://m.edsoo.ru/8b7ac737
ceera"

Du3nUeCcKuil IPAKTUKYM 110 TEME 29 Hepena
"OnpeneneHnre UMITYJIbca U SHEPTUU

141 PEAATUBUCTCKUX YacTull (1o fgfg;;fg;ggiws&w
dboTorpadusM TPEKOB 3apsHKCHHBIX
YaCTHI[ B MArHUTHOM T10J1€e)"

Du3n4eCcKuil IPAKTUKYM 110 TEME 29 Hepena

142 "N3mepenue noctossHHOM [ lnanka Ha fgfg;;fg;?ﬁibgmfgz
OCHOBe mccienoBanus Gporodddexra" T '
DuU3NYECKU MPAKTUKYM 10 TEME 29 Hepena

143 "UccnenoBanue cnekrpa bubanorexka HOK
pa3peKeHHOro aTOMapHOIro BOAOpoAa https://m.edsoo.ru/ec651eb8
U U3MepeHHe MocTostHHOM Punbepra"

144 Du3nIecKuil MPaKTUKYM I10 TEME 29 Hepenn bubmuorexa [JOK

"HccnenoBanue paguoakKTUBHOTO

https://m.edsoo.ru/c3dabebe



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
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¢oHa ¢ ucnoabp30BaHUEM JJ03UMETpa"

145

DuU3NYECKU MPAKTUKYM MO0 TEME
"HaOmroaenus 3BE31HOr0 HEOa
HEBOOPYKEHHBIM TJIa30M C
HCI0JIb30BAHUEM KOMIIBIOTEPHBIX
MPUIOKEHUHN JUIsl ONIpEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BHEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOMyIIaApHs U
SpKHUeE 3BE3bI"

29 HepenA

Bbu6nuoreka [JOK
https://m.edsoo.ru/1072021e

146

O00011eHHE U CUCTEMATU3 AL

3HaHui. Ponb Gpu3uku u actpoHOMHM B

9KOHOMMYECKOM, TEXHOIOTHIECKOM,
COITMATbHOM M ATUYECKOH chepax
JIeITCIIbHOCTH YeI0OBEKa

30 HepenA

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ad6ddeed

147

O06o001IeHNEe U CHUCTeMAaTHU3aINS
3HaHuil. Posb 1 MecTo Gpu3nku u
aCTPOHOMHUH B COBPEMEHHOMN HAYYHOM
KapTHUHE MHUpa

30 HepenA

Bbu6nmuoreka [JOK
https://m.edsoo.ru/18f19f7¢

148

O06o001IeHNe U CUCTeMAaTHU3 AN
3Hanuil. Pone ¢pusndeckoil Teopun B
(OpMHpPOBAHUY TIPE/ICTABICHUI O
(bU3UYECKON KapTHHE MUPA, MECTO
(bU3HUIECKON KapTUHBI MUPa B 0011IEM
PSTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOEC

30 HepenA

Bbu6nmuoreka [JOK
https://m.edsoo.ru/e7d400{4

149

O00011eHNEe U CUCTEMATU3ALMS
3gagui o teMe "Kunematuka"

30 HepenA

Bbu6nmuoreka [JOK
https://m.edsoo.ru/b032fc4b



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
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150 O06o01IeHre U cucTeMaTru3aIus 30 HepenA bubmuorexa [JOK
3HaHui mo reMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o01IeHre U cucTeMaTr3aIus 31 Hepena bubmuoreka [JOK
3HaHui no teme "J[mHamuka" https://m.edsoo.ru/2dfbafc5
O0600I11IeHNE U CUCTEMATHU3AIUS 31 Hepens
. " bu6mmoreka [IOK
152 3HaHui 1o Teme "CTaThka TBepI0ro
\ https://m.edsoo.ru/3ccad82¢
Tena
O0600I11IeHNE U CUCTEMATHU3AIUS 31 Hepens
153 3HAHUM 110 TeMe "3aKOHBI COXPaHEHHUS Bubmorexa IIOK
" P https://m.edsoo.ru/32a4d1a0
B MEXaHHUKE
O000IIIeHNE U CUCTEMATU3ALUS 31 Hepensa
154 3HaHu# Mo TeMe "OCHOBEI Bubmioreka LOK
. " https://m.edsoo.ru/ed440ca8
MOJIEKYJISPHO-KUHETUUECKOU TEOPHH
O000IIIeHNE U CUCTEMATU3ALUS 31 Hepensa
155 3HaHu# Mo TeMe "TepMoauHaMuKa bubmuorexa LIOK
P ’ https://m.edsoo.ru/c63f7c10
TenaoBbie MaIlIMHBI
O0600I11IeHNE U CUCTEMATHU3AIUS 32 Hepens
156 3HaHUU 1O TeMe "ArperaTHble bu6mmoreka [IOK
cocTosiHuS BemecTBa. Ma3oBbie https://m.edsoo.ru/1d36b5b1
nepexonpl”
O0600I11IeHNE U CUCTEMATHU3AIUS 32 Hepens
157 3HAHUM 110 TeMe " DIIEKTPUIECKOe bubmuorexa LIOK
" P https://m.edsoo.ru/3bf0def9
roJjie
O0600I11IeHNE U CUCTEMATHU3AIUS 32 Hepens
N " . Bbu6nmuoreka [JOK
158 3HaHuM 1Mo TeMe "TlocTOAHHBIN
N " https://m.edsoo.ru/71453ee6
AJIEKTPUICCKUN TOK
159 O06o01IeHre U cucTeMaTr3aIus 32 Hepena bubmuorexa [JOK

3HaHMUM 110 TeMe "ToKM B pa3nMuHbIX

https://m.edsoo.ru/3d40077a
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cpenax"

160 O00011eHNEe U CUCTEMATU3ALMS 32 Hepena bu6mmoreka [IOK
3HaHM# Mo TeMe "MaruuTtHoe 1noJe" https://m.edsoo.ru/3b4c06ae
PesepBHElil ypok. O0001IEHNE U 33 Hepens

P P . bubmuorexa [JOK

161 CHUCTEMAaTU3alMs 3HAHUHU 110 TEME

" " https://m.edsoo.ru/053e2248
DneKTpoMarHuTHasi WHIYKITUS
PesepBHbIiil ypok. O000MmIEHE 1 33 Hepens

162 CI/ICTIe)MaTI/ISZ pm[ 3HAHUH 110 TEME Bubmuorexa IIOK

" B " https://m.edsoo.ru/d6310bfd
MexaHndeckue KojieOaHus
PesepBHbIiil ypok. O000MmIEHE 1 33 Hepens

163 CI/ICTI;MaTI/IBZ pI/IH 3HAHHH 110 TEME bubmorexa LIOK

" 5 " https://m.edsoo.ru/5¢2bb83d
DNEeKTPOMarHUTHEIE KOJIeOaHUS
PeseprubIil ypok. O6001IeHNE 1 33 Hegenn

164 CHUCTEMAaTHU3alIMs 3HAHUH 10 TEME bubmuorexa [JOK
"MexaHU4YEeCKUE U 3JIEKTPOMAarHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJHEI"

Pesepsurlii ypok. O0001I€HIE 1 33 Hepens
P P . bu6mmoreka [IOK
165 CHUCTEMAaTH3alMs 3HAHUHU 110 TEME
" " https://m.edsoo.ru/52ad1603
OnTHka
PesepBHElil ypok. O0001IEHNE U 34 vepens
P P . bubmuorexa [JOK

166 CHUCTEMAaTU3alMs 3HAHUHU 110 TEME

" " https://m.edsoo.ru/Sbeclc65
OcuoBrel CTO
PesepBHbiil ypok. O000mEeHE 1 34 Hepens
167 CI/ICTIe)MaTI/ISZ pm[ 3HAHUH 110 TEME Bubmuorexa IIOK
" B . " https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOH JTyasiu3m
PesepBHbiil ypok. O000mEHE 1 34 Hepens
P P . bu6mmoreka [IOK
168 CHCTEMAaTHU3aIUs 3HaHUH 110 TEME

"®usuka aroma"

https://m.edsoo.ru/1£511654
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PesepBHeIit ypok. O6o0IIeHHE 1 34 Hepenn

169 cUCTeMAaTHu3aIys 3HaHUH 10 TeEME | Bbu6nmuoreka [JOK
"®du3rka aTOMHOTO si7pa u https://m.edso0.1ru/905¢5¢ce0
3JIEMEHTAPHBIX YaCTHUII"
PesepBubiii ypok. O0001IEHHE 1 34 nepens

170 CI/ICTEM&TI/ISZIEI/IH 3HAHUH 10 TEME 1 bubmorexa LIOK

"SnemeHTsl acTpopuzuku"

https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
NpoBepsieMoOro
pe3yjabTarTa

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3oBaHus

JleMOHCTpHpOBATh HAa MpUMeEpPaxX pojib U MeCcTO (GU3UKU B (HOPMUPOBAHUU
COBPEMEHHON HAy4YHOW KapTHHBI MUPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTHYECKON AEATEIIbHOCTH JIFOIEH

10.2

Y4YuTBIBaTh TPAaHUIBl MPUMEHEHHs] HM3YYCHHBIX (DU3MYECKHX MOJIEICH:
MaTepHagbHas TOUKa, MHepIHaIbHas CUCTEMa OTCUETa, aOCOMIOTHO TBEPIOE
TEJI0, UACAIBHBIN Ia3; MOACIIA CTPOCHUS I'a30B, KUIKOCTEH U TBEPABIX Tel,
TOUYECYHBIN IEKTPUUECKUM 3apsaa — IPHU pelIeHUH (PU3NYECKUX 33134

10.3

PacnioznaBate puzmdeckue siBieHus (IPOIECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KHHETHYECKOH TEOpUU  CTPOCHUS
BEIIECTBA M DJIGKTPOJAMHAMUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
OpsIMOJIMHEHHOE JBUKCHHE, CBOOOJHOE TMAaJIEHUE TeN, JBHKCHHE TI0
OKPY>KHOCTH, HWHEpIUs, B3auMojeiicTBue ten; nuddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE >KUJIKOCTEH M TBEPIBIX TeJ, U3MEHEHUE 00bEMa Tel
npu HarpeBaHuM (OXJIAXACHHMM), TEIUIOBOE pPAaBHOBECHE, HCIApEeHHUeE,
KOHJICHCAllUs, IJIaBJIeHUEe, KPUCTAJUIU3allHsl, KUIIEHUE, BIaKHOCTh BO3/1yXa,
MOBBIIIICHHUE JAaBIICHUS Ta3a MPHU €ro HarpeBaHUHU B 3aKPBITOM COCY/I€, CBSI3b
MEXy TTapaMeTpaMH COCTOSIHUS ra3a B M30IPOIIECCaX; dJICKTPHU3AIUS Tell,
B3aMMO/ICVICTBUE 3aps10B

10.4

OnuceiBaTh MEXaHUYECKOE JBM)KEHUE, UCIOJb3YsI (GU3NUYECKNUE BEITUUYUHBIL:
KOOpAMHATA, ITyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMIyJbC TeJla, KHUHETHUYECKas DSHEprus, NOTEHLUalbHAas dSHEeprus,
MexaHHueckass paboTa, MeXaHWYecKas MOUIHOCTb, NPU  OMHCAHUHU
NpPaBUIBHO TPAKTOBATh (PU3NUYECKUN CMBICT HCIOJIB3YyEMBIX BEIHYUH, MX
0003HAUeHHUsI U EIMHUIBI, HAXOAUTH (OPMYIBI, CBS3BIBAIOIINE ITAHHYIO
(GU3NYECKyIO BEIMUYKHY C IPYTMMH BETUYMHAMU

10.5

OnuceiBaTh N3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€JI U TEILIOBEIE SIBJICHH A,
HCIIOJIb3YyA (bml/meacne BCJIIMYHMHBI: OTABJICHUC Ira3a, TEMIICpaTypa, CpCaAHAA
KHHETHNYCCKAaA OHCPTHUA Xa0THUYCCKOI'O ABHNKCHU A MOJICKYII,
CpCAHCKBaApPATHUYIHAA CKOpPOCTb MOJICKYII, KOJINYECTBO TCIIJIIOTHI,
BHYTpPEHHSII SHEprus, padbora raza, KOdh(HUIMEHT IMOJIE3HOTO JEHCTBUSA
TETUIOBOTO JBHUTATENS; TIPU ONMCAHWU MPABUIBHO TPAKTOBATH (U3NUCCKHUN
CMBICIT HCIOJIB3YEMbIX BEJIHYUH, UX OOO3HAYCHHS W CIAMHHUIIBI, HAXOJUTh
(GopMyIIbI, CBS3BIBAIOIINE MaHHYIO (DU3MYECKYIO BEIUYHUHY C APYTUMH
BCIIMYNHaAM

10.6

OnwuceiBaTh  M3y4YCHHBIC  DJEKTPUYECKHE  CBOMCTBA  BEIIECTBA U
AJICKTPUYECKUE SBJCHUS (IIPOIECCHI), UCIOIB3Ysl (PU3MUECKUE BEIUYUHBI:




ANEKTPUUECKUN 3apsill, DJEKTPUUYECKOE TMOJie, HANpsHKEHHOCTh IO,
MOTEHLIMAJ, Pa3HOCTh MOTEHIMAJIOB; MPU OMHCAHUU MPABUIBLHO TPAKTOBATh
(bu3nYECKU CMBICIT HCTIONb3YyEMbIX BEIMUYUH, UX 0003HAYCHUS U €AMHMUIIbI;
yKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIINME JAaHHYIO (DU3HUYECKYIO BEIUYUHY C
JIPYTUMH BeTMYMHAMHU

10.7

aHaATM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SIBICHHS, UCTIONb3Ys (PU3NUECKUE
3aKOHbl M MPHUHIUIIBL 3aKOH BceMHupHOro Ttsarotenus, I, II u III 3akonbl
HrloTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOM HHEpruH, 3aKOH COXPAaHEHUs
UMIyJIbCA, TMPUHLUII CYNEPHO3UIUU CHJI, NPUHLUI PaBHONpPABUS
MHEPLUUATIbHBIX CHUCTEM OTCYETA; MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHIO
CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CPEAHEW KHHETUYECKOU
SHEPTUU TEIUIOBOTO JIBUXKEHHS MOJIEKYJ] C aOCONIOTHOW TeMIepaTypoH,
MEepBBIA  3aKOH TEPMOJWHAMHUKHU; 3aKOH COXpPaHEHUS OSIEKTPHUECKOTO
3apsiga, 3akoH KyJoHa; mpu 3TOM pasznuyarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MAaTeMaTHUYECKOE BBIPAKECHHE W yCJIOBUS (TpaHHUIIbI, 00IaCTH)
MPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIC MPHHLUMIBI JEHCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pasiauyaTh YCJIOBUS HUX  0€30MacHOro
UCIIOJI30BaHNUs B [IOBCEIHEBHOW KU3HU

10.9

BBITOTHATE 3KCHEPUMEHTH! 10 HWCCIEIOBAHHMIO (U3MYECKUX SBICHUN W
IPOIIECCOB C UCIOIB30BAHUEM IPSMBIX M KOCBEHHBIX U3MEPEHUI; IPU ITOM
¢dopmynupoBath mpobaeMy (3aauy) U THIIOTE3y Yy4eOHOTO SKCIIEPHUMEHTA,
coOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOT0 000py/I0BaHUSA, TPOBOIUTH OIBIT
U GOPMYJIHPOBATH BHIBOJIBI

10.10

OcymiecTBIATh NpsIMblE M KOCBEHHbBIE U3MEPEHUs (PU3MUYECKUX BEJIMYHMH;
IpU ATOM BBIOMpATh ONTUMAIIBHBIA CIOCOO0 HM3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEH U3MEPEHUI

10.11

HccnenoBaTh  3aBUCHMOCTH  MEXIY (HU3MYECKMMH  BEIMYMHAMH  C
UCTIONIb30BAaHUEM TPSIMBIX H3MEPEHHH; TpPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHpOBAaTh  pE3yJabTaThl  IOJYYCHHOW  3aBHCHMOCTH
¢u3nUecKuX BETUYMH B BUAE Tabnui W TpaduKoB, JeNaTb BBIBOJBI IO
pe3yibTaTaM Hcciel0BaHUs

10.12

Cobmronats paBuiia 6€301MacHOTO TPya MPH MPOBEICHUH HCCIICIOBaHUH B
paMKax  y4eOHOro  JKCIIEpUMEHTa, Y4YEOHO-HUCCIEAOBATEIbCKOM |
NPOCKTHOH AEATEIBHOCTH C UCIOIb30BAaHHEM W3MEPHUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYAOBAHHUS

10.13

Pemarte pacuérHple 3amaud ¢ SBHO 3aJaHHON (U3UYECKON MOJIENbIO,
UCIIONB3Yys (PU3MYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAIM3a yCIOBUS
3a/1auu BHIOMpaTh (HU3UYECKYIO MOJIENb, BBIICIATh (PU3HMUYECCKUE BETUUNHBI
u GOpMyJbl, HEOOXOAMMBIE ISl €€ pEHIeHUs, MPOBOIAUTH PACUETHI H
OILICHHUBATH pea.HBHOCTI: nonyquHoro 3HAYCHUA (1)H3H‘-I€CKOI>1 BCJINYMHBI

10.14

Pemars KauecCTBEHHbBIE 3aJauu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHMBYIO IIEMOYKY PACCYKIECHUH C OMOpPOH Ha H3yUYCHHbIE




3aKOHBI, 3dKOHOMCPHOCTHU U (bHBH‘-IGCKI/Ie SIBJICHHUA

10.15

Hcnonp3oBaTe  Npu  pelIeHUH  y4yeOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJIOTMM Ui TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpIpETallid ¥ TPEJACTaBICHUS Y4YeOHOW U  HAyYHO-TOIMYJISAPHON
uHpOpMaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJTM3UPOBAThH MOJTy4yaeMyI0 HHPOPMALIUIO

10.16

[TpuBOIUTE IPUMEPHI BKJIa/Ia POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, OOBSICHEHHWE TIPOIECCOB OKPYXKAIOIIETO MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUMA

10.17

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUS N0 (PU3HMKE B MMOBCEIHEBHOW JKU3HU
s oOecrieueHrss 0€30MAaCHOCTH TpU  oOpamieHuu ¢ npubopamu U
TEXHUYECKHUMHU YCTPONCTBaMH, IUISI COXPAHEHUS 3IA0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOTO TMIOBEICHUS B OKpYXKaroIleil cpene

10.18

PaGoTate B rpynme C BBIMOJIHEHHWEM pPAa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIIMOHAIBLHO PACHPEACISATh O0SI3aHHOCTH U
IUTAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAlHsIX, aJeKBaTHO
OLICHWBATh BKJIAQJ KaXJIOTO M3 YYaCTHUKOB TPYNIBl B peIICHUE
paccMmaTprBaeMoil mpoodIeMbl

11 KJIACC

Kon
NpoBepsieMoOro
pe3yjabTarTa

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero 001ero od0pa3oBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOM KapTUHBI MUpA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
U TEXHOJOTHM, B MPAKTUUYECKOW MEATEIbHOCTU JIOACH, IEIOCTHOCTh M
€IUHCTBO (DM3UYECKON KapTHHBI MUPa

11.2

Y4YuTBIBaTh TPAaHUIBl MPUMEHEHHsS] HM3YYCHHBIX (DU3MYECKUX MOJIEICH:
TOYEUYHBIN JJIEKTPUYECKUHN 3apsf, sACpHas MOJENIb AaTOMa, HYKJIOHHAas
MOJIeNIb aTOMHOT'O Si/ipa MPH peleHN: (PU3NIecKux 3a1a4

11.3

Pacno3naBate ¢usndeckue siBjaeHUs (IPOLECCH) U OOBACHATH MX HA OCHOBE
3aKOHOB JJICKTPOAMHAMUKM ¥ KBAaHTOBOW (DU3UKU: DJIEKTpUUYECKas
MMpOBOAUMOCTD, TCIIJIOBOC, CBCTOBOC, XUMHUYCCKOC, MArHUTHOC HeﬁCTBHH
TOKa, B3aHMO,Z[eI>'ICTBI/Ie MAarHuToOB, 3JICKTPOMAarHuTHas WHAYKIUS, ,Z[GI>'ICTBI/I€
MarHUuTHOTO TIOJISI HAa TMPOBOJHUK C TOKOM M JBHXKYIIMICA 3apsn,
AJIEKTPOMArHUTHBIE KOJIeOaHUs " BOJTHBI, MPSIMOJIMHEHOE
pacrpocTpaHeHHE CBETa, OTpPaKEHHE, NpeIoMIICHHuE, WHTephEepeHIs,
TUQpakIus U TOJSPH3AIMS CBETa, AUCIEPCUS CBETa, (POTOIICKTPUICCKUNA
adpdext (Ppororddexr), cBeTOBOE NMaBiieHHE, BOZHUKHOBEHUE JIMHEWUATOTO
CIeKTpa  aroMa  BOJOpPOAA,  €CTECTBEHHass W  HMCKYCCTBEHHas




PAAUOAKTUBHOCTD

11.4

OnuceiBaTh U3yUYEHHBIE CBOMCTBA BEIlECTBA (DJIEKTPUUECKHUE, MArHUTHBIE,
ONTUYECKUE, DJIEKTPUYECKYI0 IPOBOAUMOCTh pAa3JIMYHBIX Cped) U
AIIEKTPOMAarHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (U3UUECKUe
BEJIMUMHBI: IEKTPUUYECKUN 3apsi]], CHJIa TOKA, SJIEKTPUUECKOE HANPSLKEHNUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pa3HOCTh mnoreHuuano, JJC, pabora
TOKa, WHAYKIWS MarHuTHOrO mois, cuia Awmmnepa, cuna Jlopenua,
WHIYKTUBHOCTh KaTYIIKH, YHEPTUs 3JIEKTPUYECKOr0 M MAarHUTHOTO MOJIEH,
nepuoj M 4acToTa KojiebaHWi B KoieOaTelIbHOM KOHTYpE, 3apsii U cuia
TOKa B TIPOIECCE TapMOHUYECKHX JJIEKTPOMATHUTHBIX KOJIEOaHMIA,
¢oKycHOE paccTOSIHME M ONTHYECKas CHJa JIMH3BI, TPH OMHMCAHUH
NpPaBUIBHO TPAKTOBATh (PU3NUYECKUN CMBICT HCIHOJIB3YyEMBIX BEIHYUH, HX
0003HAUCHHsI W EIUHHIIbI;, YKa3bIBaTh (hOPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
($U3UUECKyI0 BETMUYHUHY C APYTHMU BEITUYMHAMU

11.5

OnuceiBaTh M3y4YEHHBIE KBAHTOBBIE SIBJICHUS W IPOLECCHI, HCHOJb3Ys
¢u3nUecKrue BETMYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI
M YacTOTa CBETA, SHEPrusi M MMIYJIbC (OTOHA, TEPHO] IMOIypacHaa,
DHEpPrusl CBSA3M ATOMHBIX S7Ep; NPU ONHCAHUU IPABWIBHO TPAKTOBATH
¢u3nUecKuil CMBICH UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYCHUS U CIUHHIIBI;
yKa3blBaTh (DOPMyJIbl, CBS3BIBAIOIINE JAaHHYIO (DU3MUECKYIO BEIMYUHY C
JPYTMMH BeTMYMHAMM, BBIUUCIISATH 3HAaU€HNE (PU3UUECKOM BEIMYMHBI

11.6

Ananu3upoBath (PU3NYECKHUE MPOLECCH U SIBICHUS, UCIIONB3YS (U3NIECKUE
3aKOHblI W TPHUHIUIIBI: 3aKOH OMa, 3aKOHBI IIOCJIEAOBATCIIBHOTO H
napauIeTbHOTO COSIMHEHUS IPOBOJIHUKOB, 3akoH J[xoyns — JleHia, 3akoH
AJIEKTPOMArHUTHOW MHIYKIIMU, 3aKOH TPSMOJIMHEWHOTO PacIpOCTPaHECHUS
CBETa, 3aKOHBI OTPAXKCHUS CBETA, 3aKOHBI MPEIIOMJICHHS CBETa, YPaBHEHUE
OiHmTeiitHa 111 GoTodDderTa, 3aKOH COXPAHCHHS DJHEPrUH, 3aKOH
COXpaHECHHS MMITYJIbCA, 3aKOH COXPAHEHUS DIIEKTPHUUYECKOTO 3apsiia, 3aKOH
COXPAaHEHUS MAacCOBOTO YHCIA, MOCTyJarhl bopa, 3aKOH pagroaKTUBHOTO
pacmazna; TpU 3TOM pa3IU4aTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €Tro
MaTeMaTHYeCKOE€  BBIpAXEHHE M YCJIOBUS  (IpaHUIBl,  00JacTH)
MMPUMCHUMOCTU

11.7

OnpenensaTs HampaBlIeHUE BEKTOpPa HMHIYKUUM MarHUTHOTO  IOJIA
IIPOBOJHMKA C TOKOM, cUiIbl AMnepa u cuiibl Jlopenna

11.8

CTpouTh W ONMHCHIBATh H300PKEHHE, CO37aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOHU JIMH30H

11.9

BBINOAHATE AKCIEPUMEHTHI MO HUCCICNOBAaHMUIO (DU3MUYECKUX SBICHUN W
IPOIIECCOB C UCIOIB30BAHUEM HPSMBIX M KOCBEHHBIX U3MEPEHUI; IPU ITOM
dopmynupoBath mpobiaeMy (3a1auy) U THIIOTe3y Yy4eOHOTO SKCIIEPHUMEHTA,
coOMpaTh yCTAaHOBKY W3 MPEAJIOKEHHOTO 00OPYAOBAHUS, TPOBOJUTE OITBIT
1 (opMyIHpPOBATH BEIBOBI

11.10

OcymiecTBIATh NpsSIMbIE M KOCBEHHbIE U3MEPEHUS (PU3MUYECKUX BETUYMH;
IpU ATOM BBIOMpATh ONTUMAIIBHBIA CIOCOO0 HM3MEPEHHS U HCIIOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEH U3MEPEHUI

11.11

HccnenoBaTh 3aBUCHUMOCTH (M3MYECKHUX BEJIMYMH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl TMONYYEHHOW 3aBHCUMOCTH (DM3WYECKMX BEIWYMH B BHUJE
TaOJIUI U TPaQUKOB, AETaTh BEIBOABI 110 Pe3yJIbTaTaM UCCIIEI0BaHUS

11.12

Cobmronats mpaBuiia 6€301MacHOTO TPya MPH MPOBEICHUH HCCIICIOBaHUH B
paMKax  y4eOHOro  JKCIIEpUMEHTa, Y4YEOHO-HUCCIEAOBATEIbCKOM |
HpOGKTHOﬁ ACATCIIbBHOCTU C UCIIOJIb30BAHUEM U3MCPHUTCIIbHBIX YCTpOﬁCTB n
71a00paTOPHOTO 000PYAOBAHHUS

11.13

Pemarte pacuérHple 3amaud ¢ SBHO 3aJaHHON (HU3UYECKON MOJENbIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAIM3a yCIOBUS
3a/1auu BHIOMpaTh (HPU3UUYECKYIO MOJIENb, BBIICIATh (PU3HMUYECKUE BETUUNHBI
U (opmynel, HeoOXoauMble Al €€ pelleHUs, NPOBOIUTH PACUETHI U
OILICHHUBATH pea.HBHOCTI: nonyquHoro 3HAYCHUA (1)H3H‘-I€CKOI>1 BCJINYMUHBI

11.14

Pemarp KauecTBEHHbBIE 3aJauu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHMBYIO IIEMOYKY PACCYKIECHUH C OMOpPOH Ha H3yUYCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

11.15

Hcnonp3oBaTh  mpU  pemieHMH  y4eOHBIX  33Jad  COBpPEMEHHbBIE
UH(GOPMALlMOHHBIE  TEXHOJOTHMH  JUIsl  TIOMCKAa, CTPYKTYypUPOBAHUSA,
UHTEpPIpPETallUd U TPEACTaBICHUS Yy4yeOHOW U Hay4HO-TIOMYJISpHOU
uH(pOpMallMK, TOJTYYEeHHOM W3 pa3IUYHbIX HCTOYHUKOB; KPUTHUECKU
AHATM3UPOBATH TOTYyYaeMy0 HHPOpPMAIIHIO

11.16

OOBSCHATh TPUHIMIBI JCUCTBUS MAIIMH, TPUOOPOB M TEXHHUYECKUX
YCTPOWCTB;, pa3auyaTh YyCJIOBHS WX 0O€30MacCHOTO WCIOJIb30BAaHUSA B
IIOBCEIHEBHOM XU3HU

11.17

[IpuBoAMTH MpUMEPHI BKJIa1a POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B Da3BUTHE HAyKH, B OOBSICHEHHE NPOLIECCOB OKPYXKAIOIIEro MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTMH

11.18

Hcnonn3oBarn TCOPCTUUCCKHUEC 3HAHUSA I10 (bH?)I/IKe B HOBCGHHGBHOﬁ KHU3HHU
s obecriedeHrss O€30IaCHOCTH TpU  OOpallleHuH ¢ mpubopamMu
TCXHUYCCKHUMU YCTpOI\/'ICTBaMI/I, AJid COXpaHCHUS 310POBbA U COGHIO,Z[GHI/IH
HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPY’KaroLel cpere

11.19

PaGoTate B rpynme C BBIMOJIHEHHWEM pPa3JIMYHBIX COIMAIBHBIX POJICH,
IUTaHUPOBaTh pabOTy TPYyMIIbI, PAllMOHATIBHO PACHPEACATh 00SI3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTH B HCCTAHAAPTHBIX CUTyalUAX, aJACKBATHO
OLCHUMBATL BKJIaJ KaXIOI0 M3 YYAaCTHUKOB TpyHIlbl B PCHICHUC
paccmaTpuBaeMoil mpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMbIe IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHMW A

1.1

®usuka — Hayka o mnpupoxe. Hayunelie meTomsl
IIO3HAHMS OKpY:Karolero mupa. Ponb akcniepumenTa
U TEOpUHM B IIpollecce IMO3HAHUSA IPHUPOABL.
DKCIEepUMEHT B (hU3uKe

1.2

MopenupoBanue dusnueckux SIBJICHUI u
npoueccoB. Hayunsie rtunoressl. Dusznueckue
3aKOHbBI W TeOopuu. ['paHUIBl NPUMEHHUMOCTH
¢usznueckux 3aKoHOB. IIpUHLIKI COOTBETCTBUS.
Porr w wmecro ¢Qusuku B PopMHpOBAHUU
COBPEMEHHOM  HAy4yHOW  KapTUHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOIeH

MEXAHUKA

KMHEMATHKA

2.1.1

Mexannueckoe NBUKEHUE. OTHOCHTENBHOCTE
MexaHuyeckoro aBmwkeHus. Cucrema oTcuéra.
TpaekTopus

2.1.2

[lepememienue, CKOpPOCTh (CpemHsisi  CKOPOCTH,
MTHOBEHHAsI CKOPOCTb) M YCKOPEHUE MaTepUalbHON
TOYKH, UX MPOEKIUU Ha OCH CHCTEMbI KOOPAMHAT.
CrokeHune nepeMeeHU U CI0KEHUE CKOPOCTEn

2.1

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE
nBwkeHue. ['padukn  3aBUCUMOCTH  KOOPJHMHAT,
CKOpPOCTH, YCKOPEHHUsS, IYTH U IepeMeLicHUs
MaTEpUaIbHON TOUYKHA OT BpEMEHHU

2.1.4

CBobOonHoe majeHune. Y CKopeHue CBOOOHOTO
naacHuA

2.1.5

KpuBonunerinoe JIBH)KEHUE. PaBHOMepHOE
JIBUKEHHE MaTepUAIbHON TOUYKH MO OKPY>KHOCTH.
YrnoBas CKOpOCTb, JTUHEWHAss CKOpocTh. [lepuon u
yactoTa. LleHTpocTpeMUTENbHOE YyCKOpEHUE

2.1.6

TexHuueckue yCTpOMCTBA: CHUIOMETP, ABUKECHHE
CHapsJI0B, LIETIHbIE U PEMEHHbIE Tepeaaun

2.1.7

[Ipaktudeckne paboTel. M3mMepeHne MIrHOBEHHOM
ckopoctu. HMccienoBaHue COOTHOLICHUS MEXAY




Iy TSAMHU, IIPOWICHHBIMU TEIOM 3a
MOCJIEIOBATEIbHBIC PAaBHBIC MPOMEKYTKH BPEMEHU
NpU  PAaBHOYCKOPCHHOM JIBMKCHUW C HaYaJIbHOU
CKOpPOCTBIO, paBHOW Hy0. M3ydeHue IBUKECHUS
mapuka B BA3KOM JKUAKOCTH. M3yueHue NBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATHHO

2.2

JUHAMUKA

2.2.1

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

222

Macca tena. Cuna. [IpuHIMn cynepno3uiuy Cui

223

Bropoit 3akoH HbroToHa i1 MaTepuanbHOU TOYKHU B
uHepuuanbHOU cucteme orcuéra (MCO). Tpermit
3akOH HpIOTOHA 11711 MaTepHalIbHBIX TOYEK

22.4

3aKoH BCEeMUpHOTO TAroTeHus. Cuna TSHKECTH.
[TepBast kocmuueckasi CKopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

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

227

HOCTYHaTe.HBHOG n BpaaTCJIbHOC JABUXXCHHUC
abCcoOTHO TBEPIOTO Tena

2.2.8

MoOMEHT CuiIbl OTHOCHTEIBHO OCH  BpAIICHUS.
[1neyo cumbl. YcaoBus paBHOBECHS TBEPAOTO TEa B
nco

229

TexHuueckue ycTporucTBa: MOJMUITHUKH, IBUKECHHE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuueckne paboTel. V3yueHue JIBUIKEHUS
Opycka Mo HAKJIOHHOHM IUIOCKOCTH TOJ JICHCTBHEM
HECKOJbKUX cuil. MccienoBanre 3aBUCUMOCTU CHIT
YOPYTOCTH, BO3HUKAOIUX B JehopMUpyeMoit
NpYyXUHE U PE3UHOBOM 00pasiie, OT BEJIUYUHBI UX
nedhopmaruu. MccnenoBanue yciaoBHil paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILEHUS

23

3AKOHBI COXPAHEHNMA B MEXAHUKE

23.1

Nmmynsc MaTepUaJIbHOM  TOYKH, CUCTEMBI
MaTepHaAIbHBIX TOYEK. MIMITyJIbC CUIIBI U U3MEHEHUE
UMITyJIbCa TEJIa

232

3akoH coxpaHeHus umiyiabca B MCO. PeakTtuBHOE
JBUKECHHE

233

PaGora cumnel




234

MoHocTh CHIIBI

235

Kunernueckas »sHeprus MaTepUaIbHONM  TOYKH.
TeopeMao KMHETUYECKON JHEPIUU

2.3.6

[TorenumansHas sHeprud. [loTeHIManbHas >HEprust
YIpyro nehopMUPOBaHHON MIPY>KUHBI.
[ToTeHimanpHas SHEPTUs Teja BOJIU3U MOBEPXHOCTH
3emnn

2.3.7

ITorennuansrHBIE U HEMOTEHIMAIEHBIE CHIIBL. CBS3b
paboThl HEMOTEHIMAIBHBIX CHJI C W3MEHEHHUEM
MEXaHMUYECKOM DHEPruh CHCTEMBI Tel. 3aKOH
COXpaHEHUs MEXaHWYECKOU SHEPTUH

238

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHuueckue  yCTpOWCTBA:  JBHUIKEHHE  PakKer,
BOZOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

2.3.10

[IpakTrueckue padboTel. 3ydyeHne cBsI3U CKOpOCTen
Tel mpu Heynpyrom ynape. MccinemoBanue cBS3U
paboThl CHJIBI C HW3MEHEHHEM MEXaHH4ecKOou
SHEpPruu Tena

3 MOJIEKVYJIAPHASA ©®U3WUKA U TEPMOAMHAMUKA

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU
OcHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE ABUIKEHUE.
Huddysus. Xapakrep ABUIKEHUS U B3aUMOJICHCTBUS
YaCTHUI[ BELIECTBA
Mopgenu CTpOoeHUsI Ta30B, KUIAKOCTEHM M TBEPABIX

3.1.2 TeI U OOBSCHEHHE CBOMCTB BeIleCTBAa Ha OCHOBE
3TUX MOJEIIEN

313 Macca MOJIEKYJI. KonuuectBo BEILIECTBA.
[TocTostnuas ABoraapo

31 314 TermoBoe  paBHoBecue. Temmeparypa u  e€

n3mepenue. lllkana remneparyp Llenbcus
Mogens upaeanbHoro raza. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJIIPHO-KMHETUYECKON TEOpUH HJICATTbHOTO
rasa
AOcomoTHass TeMIieparypa Kak Mepa CcpeaHei

3.1.6 KMHETUYECKOM OSHEpPruu  TEIUIOBOTO  JBUKCHUS
yacrui rasa. [lIkana remneparyp KenbBuna

317 VpaBuenne Kunaneiipona — MengeneeBa. 3akoH
JanproHna

318 ["a30BbI€ 3aKOHBI. M301pO1IECCHl B HI€AIbHOM Ta3e C

IMOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TEpMaA,




u30Xx0pa, n3odapa

3.1.9

TexHu4eckue ycTpoicTBa: TepMOMETpP, OapoMeTp

3.1.10

[IpakTuyeckue paboTel. M3mepenune mMacchl BO3ayxa
B KJIACCHOW KOMHare. MccnenoBaHue 3aBHCHUMOCTH
MEXIy THapaMeTpaMH COCTOSHHSA Pa3peKEHHOTO
rasa

32

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepMmoguHamuyeckas cucrema. BuyTpennsis
SHEPTUsl TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHUS

322

KonuyectBo TemnoTrel W pabota. BHyTpeHHSS
SHEPrusl OTHOATOMHOTO UJICAbHOTO Tra3a

323

Bunpr TEIIoNnepeIaun: TEIJIONPOBOJHOCTb,
KOHBEKLUsA, M3IydeHHe. TelutoéMKOCTh  Tela.
VnempHas  TEIOEMKOCTH  BemiecTBa.  Pacuér
KOJIMYECTBA TEIJIOTHI MPU TEIIONEepeiaue

324

IlepBbiii  3akoH TepmoauHamukd. IIpuMeHeHue
NIEPBOr0 3aKOHAa TEPMOAMHAMUKH K H30IPOLIECCAM.
I'paduueckas uaTEpHIpeTanus paboTHI Taza

3.2.5

Tenmosrwie MAIlIUHBI. [TpuHIUIIBL JIEeUCTBUS
TeroBbIX MamwuH. [IpeoOpa3oBaHust SHEpPruu B
TeroBelX MammHax. Kosddumument mnonesnoro
neiictBus (manee — KI1J1) TerutoBoit mammabl. [k
Kapno u ero KII/]

3.2.6

Bropoii 3akon TtepmomuHamuku. HeobpaTumocTh
IPOLECCOB B Ipupoae. TemioBble JBUTATENH.
DKOJIOTHYecKre MpoodIeMbl TEIIOHEPTeTHKU

3.2.7

TexHuueckue yCTpOMCTBA: BUTATEb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED

3.2.8

[Ipaktuyeckne paboTbl. M3MmepeHue ynenbHOM
TEMJI0EMKOCTH

33

AT'PEI'ATHBIE COCTOAHUA BEHIECBA. ®A30BbLIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue W KoHaeHcanus. Mcmapenue u
KUIIEHUEe. YJenbHas TemioTa mnapooOpa3oBaHUs.
3aBUCUMOCTh TeMIIEpaTyphbl KUTICHUSI OT 1aBICHUS

332

A6COJIIOTH8.}I 1 OTHOCHUTCJIbHASA BJIAXKHOCTb BO3AYyXaA.
Hacelennsiii nap

333

Teépnoe Ttenmo. Kpucrammuueckue u amopdHbie
Tena. AHU30TPOINHST CBOMCTB KpucTamioB. JKujkue
Kpuctauibl. COBpeMEHHbIE MaTepHUaIIbI

334

[InaBnenne W KpucTauM3ausa. YeabHas TEeIoTa




riaBnieHus. Cyomumanus

3.3.5 YpaBHeHHE TEIIOBOTO OaaHca
Texuuueckue YCTPOWCTBA: TUTPOMETP u
136 MICUXPOMETP, KAIOPUMETP, TEXHOJOTUU TOTyUYEHUS
o COBPEMEHHBIX  MaTepHaaoB, B TOM  YHCIIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJOTUHU
337 [Ipaktuyeckne paboTel. M3MepeHHe BIAXKHOCTH
o BO3yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 OnexTpuzauus Tel. ONeKTpudyeckuidl 3apsn. [lBa
o BHUJIa 3JICKTPHUCCKUX 3aPsI0B
4.1.2 [IpoBOAHUKY, AUAAEKTPUKHU U TTOTYTPOBOIHUKH
4.1.3 3aK0oH COXpaHEHUs ANEKTPUUECKOTro 3apsiaa
4.14 B3aunmoneiicteue 3apsanoB. 3akoH Kynona
DneKTpuueckoe roJe. Hanpsxénnocts
4.1.5 anekTpudyeckoro mnois. [IpuHnun cyneprno3unu.
JIuHuK HanmpsHKEHHOCTH AIEKTPUYECKOTO MO
416 PaGora cuiI 3IEKTPOCTATUYECKOTO TOJISL.
o IMorennuan. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKHM ¥ [OUAJNEKTPUKH B  TOCTOSHHOM
4.1.7 3JIEKTPUYECKOM oJe. Jwusnexrpuueckas
MPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHzeHcatop. DIeKTpOoEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOpa. JHEPrusi 3apsiKEHHOIO
KOHJIeHCaTopa
Texuuueckue YCTpOMCTBA: 3JEKTPOCKOII,
419 AIEKTPOMETP, AJNEKTPOCTATUYECKAS 3aluTa,
o 3a3eMIIEHHE  DJIEKTPOIPUOOpPOB,  KOHIEHCATOP,
KCEPOKC, CTPYWHBIN TPUHTED
41.10 [IpakTrueckue paboTHL. N3mepenue
o SIIEKTPOEMKOCTH KOHJICHCATOPA
IIOCTOSIHHBIN DJIEKTPUYECKUIN TOK. TOKU B PASJIMYHBIX CPEJIAX
VYcnoBust CYILIECTBOBaHUS MIOCTOSIHHOTO
421 3JIEKTPUYECKOro ToKa. Mctounuku Toka. Cuiia Toka.
[TocTOsIHHBIN TOK
4.2 422 Hanpsokenne. 3akon Oma 17151 yyacTka ey
473 DIIEKTPUYECKOE CONPOTHUBJICHHUE. VY nenbHOE
o COMPOTHBJICHHE BEIIECTBA
424 [locnenoBarenbHoe, mapasieIbHOE, CMEIIAHHOE

COCTMHEHHE MIPOBOTHUKOB




4.2.5

Pabora »snextpuueckoro Toka. 3akoH Jxoyns —
Jlenna

4.2.6

MOH_IHOCTB QJICKTPHUYCCKOI'0 TOKA

4.2.7

anekTpoaBmwxkymas cuwia (mamee — DJIC) wm
BHYTpEHHEE CONPOTUBJICHHE HCTOYHUKA TOKa.
3akoH OmMa TUTST TTOJTHOU (3aMKHYTO¥)
3NeKTpUYecKon 1enu. Koporkoe 3ambIikaHue

4.2.8

DNEeKTpOHHAs MPOBOJUMOCTh TBEPIBIX METAJLIOB.
3aBUCHUMOCTh  COINPOTUBIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnekTtpuueckud Tok B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITy4YKOB

4.2.10

[TomynipoBomauku. CoOCTBEHHass W TpUMECHas
IIPOBOAMMOCTh IOJYIPOBOAHMKOB. CBoOMCTBa p-n
nepexoaa. [lomynpoBoHIUKOBBIE TPHOOPHI

4.2.11

DIIEKTPUUYECKU I TOK B 3JIEKTPOJIUTAX.
DIIEKTPOIMTHYECKAS] JUCCOIUALIMS. DIIEKTPOIIN3

4.2.12

DneKkTpuueckuii Tok B razax. CaMOCTOSITENbHBIA U
HECAMOCTOSTENIbHBIA  pa3psan. Pasznuunble THIbI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1nazma

4.2.13

TexHudeckue yCTpoMCTBaA: aMIIEpMETpP, BOJBTMETP,
peocTaTr, UCTOYHUKHU TOKa, 3JIEKTPOHArPEBATEIbHbIC
npudopHI, AJIEKTPOOCBETUTENBHbBIE npudopHI,
TEPMOMETP CONPOTUBJICHMS, BAKyyMHBIM IHOZ,
TEPMHUCTOPBI u (boTope3nucTopsl,
IOJIyTIPOBOXHUKOBBIN MO/, TaJbBaHUKA

4.2.14

[IpakTuyeckre paboTel. M3yuyeHHEe CMELIaHHOTO
COCIMHEHUS PE3UCTOPOB.

M3mepenne DJIC wHUCTOYHMKA TOKAa H  €rO
BHYTPEHHETO COIIPOTHUBIICHUS. Habntonenue
JNEKTPOJIA3A

11 KIIACC

Kon

pa3nesa

4

Koanposepsiemoro
3JeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OJIEKTPOAMMTHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAY KW A

4.3.1

ITocTosiHHBIE MAarHuThbl. BzaumonenctBue

IIOCTOSAHHBIX MarHuToOB




MarnutHoe nose. BekTop MarHuTHOM MHIYKIUU.
[IpuHiMn cynepno3uuuu. JIMHUM MarHUTHOM

4.3.2 MHAyKIuU. KapTrHa TUHU MarHUTHOW MHIYKIUU
TOJISl TOCTOSIHHBIX MAarHUTOB
MarnuTtHoe noje npoBoAHKMKa ¢ TokoM. KapTuna
JUHUN TOJs JIJIUHHOTO MPSMOTro MNPOBOJHUKA M
433 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C
TOKOM. OneIT Opcrena. Bs3aumopeiicTBue
MPOBOJHUKOB C TOKOM
434 Cuiia Amriepa, €€ MOJlyJib ¥ HallpaBJICHHUE
Cuna JlopeHma, €€ MOIyJb U HampaBJCHUE.
435 JBr>keHre 3apsHpKEHHOM 4YacTHIBI B OJJHOPOJIHOM
MarHuTHOM noje. Pabota cubl JlopeHia
4.3.6 SIBiieHUE AIEKTPOMATHUTHON MHYKIIMH
4.3.7 [ToTOK BekTOpa MarHUTHOM MHIYKIIUU
433 OJIC  wuHaykmuu. 3aKkoH  DJIEKTPOMArHUTHOM
o unyknuu Gapanges
Buxpesoe anexrpuueckoe nose. 9JC nHAyKINHU B
4.3.9 IIPOBOJAHMKE, JABWXKYLIEMCS IOCTYNAaTeIbHO B
OJHOPOJTHOM MAarHUTHOM T10JIE
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTH. SABNeHne camouHaykuuu. IDJC
o CaMOMHIYKIIUH
43.12 DHeprusi MarHuTHOTO TOJIsl KATYLIKH C TOKOM
4.3.13 DJIEKTPOMArHuTHOE MOJIe
TexHuueckue yCTpoOMCTBA: MOCTOSHHBIE MAarHUTBHI,
43.14 3JIEKTPOMArHUTHI, JJIEKTPOJABUTATEb, YCKOPUTEIIN
3JIEMEHTAPHBIX YACTHUIl, HHAYKIIMOHHAS TI€Yb
[IpakTuueckne paboTsl. M3yueHne MarHUTHOTO
MoJIsl KaTyuIKH ¢ TOKOM. MccnenoBanue AeicTBUS
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HUccnenosanue SIBJICHUS 3JIEKTPOMArHUTHOMN

WUHIYKIUH
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA
Konebarenpnast cucrema. CBOOOIHBIE KOJICOAHMS.
5.1.1 lapmonnueckne konebanus. Ilepwon, wyacTora,
5.1 aMIIuTyAa u (paza kojaedanmit
5.1.2 [IpyxuHHBI MassTHUK. MaTeMaTU4ECKU MasiTHUK
513 YpaBHeHue rapMOHUYECKUX KOJIeOaHMi.

Kunematnueckoen JUHAMHWYECCKOC OIIMCaHHEC




KOJIE0ATEIBbHOTO ABMKECHUS

[IpeBpamieHre »HEpruM NpPHU TAPMOHUYECKHUX
Kosebanusax. CBsA3b  aMIUIUTYABl  KOJeOaHHH
UCXOJIHOW BEJMYMHBI C aMIUIMTyJaMHu KojeOaHuH
€€ CKOPOCTHU U YCKOPEHUS

5.1.5

KonebarenpHbIi KOHTYDP. CBoOoanbIe
AJIEKTPOMArHUTHBIE KOJEOaHWsT B  HJICAUTHHOM
KoJIeOAaTeIbHOM ~ KOHType. AHAJIOTHS  MEXIY
MEXaHUYECKUMHU u 3JIEKTPOMArHUTHBIMH
kosiebanusimMu. @opmyrna Tomcona

3aKOH COXpaHCHHsS DHEPIHH B  HJICATHHOM
KOJIe0aTeTbHOM KOHTYPE

BrinyxneHHbie MEXaHUYECKHe Kosie0aHusl.
Pe3onanc. Pe3oHancHas kpuBas. BbIHyXIeHHbIE
3JIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemennsiit Tok. CUHYCOMIaIbHBINA IEPEMEHHBIN
TOK.

MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIUTYJHOE W
JIEMCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAMPSHKEHUS

5.1.10

Tpanchopmarop. IlpomsBoacTBo, mepegada u
notpedieHue INEKTPUYECKOM SHEPIHH.
OKOJIOTUYECKHE  PUCKU  TPH  MPOU3BOJACTBE
3IIEKTPUYECKOU SHEPIuu. Kynbrypa
HCIIOJIb30BAHHUA 3JICKTPOSHCPIUU B HOBCGI[HGBHOﬁ
JKHU3HU

5.1.11

Texuuueckue yCTpOICTBA: cericmorpad,
JIEKTPUYECKUI 3BOHOK, IMHUH dJIEKTpoIiepeiad

5.1.12

[IpakTrueckue paboThI. HccnenoBanue
3aBUCUMOCTH NI€PHO/A MAJIbIX KOJeOaHUil rpy3a Ha
HUTH OT JUIMHBI HUTH W MacCel TIpy3a.
HccnenoBanne NEPEMEHHOTO TOKAa B LENU U3
IIOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyIIKU U PE3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, YCJI0BUA

591 pacnpocTpaHeHusl. Ilepuon. Ckopoctb
pacnpocTpaHeHus U JMHA BOJHBL. [lonepeunsie u
MMPOAOJbHBIC BOJIHBI

597 ###Par###  Uatepdepenmms wu  nudpakius
MEXaHUYECCKUX BOJIH

593 3Byk. CkopocTh 3ByKa. [’ poMKOCTb 3ByKa. BricoTa

toHa. TemOp 3ByKa




524

3H€KTpOMaI‘HI/ITHBI€ BOJIHBL. Y CJIOBHSI HU3JTy4YCHHUA
3IEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus
BeKTOpoB E, B 1 v B 31€KTpOMAarHUTHON BOJIHE B
BaKyyMe

525

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPAa’KEHUE,
[IPEJIOMJICHUE, MOJISIpU3aLus, Tudpakuus,
uHTepdepeHiys. CKOpPOCTh  IIEKTPOMArHUTHBIX
BOJIH

5.2.6

[lxkana >geKTpOMarHUTHBIX BOJH. lIpumeneHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

[TpuHIIATIBI pamuocCBsI3u 51 TEIEBUICHUSL.
Pannosnokamnus. DNEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXaroIIEeH Cpeabl

5.2.8

Texuuueckue YCTpPOMCTBA: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBasg JHArHOCTHKA B
TEXHUKE W MEIUIUHE, pajgap, paguoNpHEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBU-meup

53

OIITUKA

5.3.1

[IpssmMonuHeNiHOE  pacHpoCTpaHEHUE CBETa B
oaHOpoaHOM cpexe. JIyu cBera

532

OtTpaxkeHHe cBeTa. 3aKOHbl OTPaXEHUs CBETA.
[TocTpoenune n300pakeHHi B TUIOCKOM 3€pKajie

533

[Ipenomiienne cBera. 3aKOHbBI IPETOMIIEHUS CBETA.
AOCOTFOTHBIN MOKa3aTeb TPEIIOMIICHUS

534

Ilonnoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi
YTOJI IIOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.35

Hucniepcust cBera. CIIOKHBIN cOCTaB 0€JI0T0 CBETA.

[gser

5.3.6

Cobwuparonue ¥ pacceuBarolIue JTWUH3BL. TOHKas
nuH3a. GOKYCHOE pacCTOSIHUE U ONTHYECKas Cuja
TOHKOW JuH3BL. [locTpoeHne wu300pakeHUl B
coOuparoIux U pacceuBaroux jguH3ax. dopmyna
TOHKOH JIMH3EL. Y BEJIMUCHHUE, TaBaEMOE JTNH301

5.3.7

IIpeneinsr [IPUMEHUMOCTH T€OMETPUYECKOU
OITUKH

53.8

WnTepdepentus cBera. KorepeHTHbIE HCTOYHHUKH.
Ycenosus HaOII0ACHUS MaKCHUMYMOB 51
MUHHUMYMOB B HMHTEP(QEpPEHIIMOHHONH KapTHHE OT
JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB

539

Hudpakmus ceera. JudpakuuoHHas peméTka.
YcnoBue HaOMIOACHUS TTIaBHBIX MAaKCUMYMOB IIPH
NaJeHUd  MOHOXPOMATHYECKOTO  CBeTa  Ha




TU(PPAKIUOHHYIO PEIIETKY

5.3.10 [Tonsipuzanus cBera
Texuuueckue YCTpOMCTBA: OYKU, aIyna,
5311 dboToanmapar, MPOEKIIMOHHBII anmapar,
o MHKDPOCKOII, ~TEJECKOIl, BOJIOKOHHAs  OIITHKa,
nudpakImoHHas pemeéTKa, MOISIPOU/T
[IpakTuueckue paboTsl. M3MepeHue mnokazarens
5312 MPEJIOMIICHUS. Uccnenosanue CBOIICTB

n3o0pakeHuil B nuH3ax. Habmronenue mucniepcuun
cBeTa

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panunbt MPUMEHUMOCTHU KJIaCCUYECKOM
MexaHuku. [loctynaTsl TeOpruM OTHOCHUTEIBHOCTH:
VHBAapUAHTHOCTb MOJIYJSl CKOpPOCTM CBE€Ta B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHILTEHHA

6.2

OTHOCHUTENLHOCTD OJITHOBPEMEHHOCTH.
3amesieHre BpEeMEHH U COKpaIleHUE JJTUHBI

6.3

DHeprus ¥ UMIYJIbC CBOOOHON YaCTHUIIBI

6.4

CBa3pb MacCchl C DHEpPrHEd MW  HUMITYJIbCOM
CBOOOTHOW YaCTHIIBI. DHEPrUsl MOKOsI CBOOOIHOM

YJaCTUILIBI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKH

7.1.1

®otonbl. @Dopmyna I[lianka CcBSI3M HHEPruu
dboTOHa C €ro 4YacTOoTOW. DHEPrus U HUMITYJIBC
dboToHa

OTtkpeiTue u uccneaopanue Gorodddexra. OmbITHI
A.T". CroneroBa. 3akons! pororddexra

VYpaBuenue OiHmreitHa ans  QoTtorddexra.
«KpacHnas rpanunia» porosrddexra

7.1.4

Hasnenue ceera. OnwiTe! [1.H. JIeOenera

7.1.5

XUMHYECKOE NEHCTBUE CBETA

Texuuueckue yCTpOMCTBA: (GhOTO3IEMEHT,
¢doronaTunk, cConHEeUHas 6arapes, CBETOANO

7.2

CTPOEHHME ATOMA

7.2.1

Mopnens atoma Tomcona. OnbiTel Pezepdopaa no
HCCIIEIOBAHUIO CTpOEHHS aToma. [lnanerapuas
MOJEb aTOMa

7.2.2

[Toctynatet bopa. W3nydenwe wu mnorjomieHue
($OTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS

sHepruu Ha Japyroil. Buael cnektpoB. Crekrtp




YPOBHEW 3HEPTUH aTOMa BOAOPOAA

7.2.3

BonHoBbIe cBoMcTBa yactuil. BomHbel ae bporns.
Kopnyckynsprao-BonHoBoi nyanusm. udpaxius
AJIEKTPOHOB Ha KpUCTAJIIaX

7.2.4

CrnoHTaHHO€ U BBIHY)KIEHHOE  H3JIy4YCHHE.
YeTpoicTBO M MPUHIIUTI PaOOTHI Jiazepa

7.2.5

TexHudeckue yCTpOMCTBA: CIEKTPAIbHBIN aHAJINA3
(cnexTpockomn), J1azep, KBAHTOBBIM KOMITBIOTEP

7.2.6

[IpakTnueckue paboThI. Habmtonenue
JIMHENYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOIro1eHUs u perucTpanuu
JJIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpeiTue pagnoaktTuBHOCTH. OnbITH Pesepdopaa
0 ONpEACNICHUIO COCTaBa  PaJUOAKTUBHOTO
usnyuenus. CBoiictBa anb(a-, Oera-, ramma-
u3lydeHus. BriusHue paqnoakTUBHOCTH Ha KUBbIE
OpraHU3MBI

7.3.3

OTkpeiTHE TIpOTOHAa MW HeWTpoHa. HyknonHas
Monenb siapa [eiizenOepra — MBanenko. 3apsia
sapa. MaccoBoe uucino sapa. M3oronst

7.3.4

Anbda-pacniaz. DJNEKTPOHHBIH W TO3UTPOHHBIN
OeTa-pacmnaj. Mamma-uznyyenue. 3aKkoH
pPaAMOaKTUBHOIO pacmaja

7.3.5

OHeprus CBs3M HYKJIOHOB B sifipe. SlnepHble CUIIBI.
HedexT macchl smpa

7.3.6

Snepusle peakuuu. [lenenue u CUHTE3 SAEp

7.3.7

Snepubii  peaktop. TepMosimepHBIA  CHHTE3.
[TpoGnemMbl U MEPCIIEKTUBHI AIEPHON YHEPTETUKH.
DKOJOTUYECKHE ACTIEKTHI AJIEPHON SHEPTEeTUKHU

7.3.8

OnemeHTapHble 4yacTHLbl. OTKpBITHE NO3UTPOHA.
DyHIaMEHTaIbHbBIE B3aUMOJICHCTBUSA

7.3.9

TexHudeckue yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, sinepHbiii peakTop, atoMHasi 6omba

7.3.10

[Ipaktuueckue pabotel. McciemoBanue TpeKoOB
yacTull (1o roToBeIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qH0r0 HeOa. Co3Besnus, sipkue 3BE3NHI,
IJIaHCThI, X BUAUMOC NBUKCHUC

8.2

ConHeunas cuctema. [lmaHeThl 3€eMHOI TpyIIbI.
[11aHeThI-TUTaHTbl U UX CIYTHHUKH, KapJIUKOBBIE




mwianeTsl. Masbie Testa COTHEYHON CUCTEMBI

8.3

Comnnne, ¢otochepa um armochepa. ConHeunas
AKTUBHOCTbH

8.4

Nctounuk sHeprum CosHIa v 3BE311

8.5

3BE31bI, UX OCHOBHBIE XAapaKTEPUCTHKHU: Macca,
CBETUMOCTb, panuyc, TeMIleparypa, ux
B3aUMOCBs3b. JluarpaMMa «CIEKTPaJIbHbIN KIIACcC —
CBETHUMOCTD). 3BE3 bl TJIaBHOU
IIOCIIEIOBATENBHOCTH. 3aBUCUMOCTh  «Macca —
CBETUMOCTB)» JUIS 3BE31 TJIaBHOM
IIOCIIEI0BATENBHOCTH

8.6

Buytpennee ctpoenue 3BE3n. CoBpeMeHHbIE
MIPEACTABJICHUS O TMPOUCXOXKIACHUU W DBOJIIOIUH
CouHIta ¥ 3BE311. DTamkbl )KU3HU 3BE3]

8.7

Mneunsiii ITyts — Hama ['anaktuka. CnupanbHast
cTpykrypa ['anakTuku, pacnpeneneHue 38E31, raza
u neu. Ilonoxenue u nwxkenue ConHua B
["anmakTuke. [1nockas u chepruyeckas moacUCTEMbI
["anaxTukn

8.8

Tunsl ramakTuk. PaguoralakTMKM W KBas3apbl.
UYéEpHble AbIPHI B sApax IAIaKTUK

8.9

Bcenennas. Pacmmpenue BceenenHoi. 3akoH
Xab6ma. Pa3zoeranne ramaktuk. Bo3pact u panuyc
Bceenennoii, teopust bonpmoro B3peiBa. Mognenb
«ropsiuer Beenennoii». PenukroBoe usiydeHue

8.10

Macmrabnas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnnie POOJIEMBI
aCTPOHOMUHU




ITPOBEPAEMBIE HA EI'D 110 ®PU3UKE TPEBOBAHMUSA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM ITIPOT'PAMMBI CPEJTHET O

OBHIEI'O OBPA3OBAHMUA
Kon Kon IIpoBepsiemMblil 371EMEHT COJIEPKAHUS
pasnena/ | snemMeHTa
TEMBI
1 MEXAHUKA
1.1 KMHEMATHKA
111 Mexanndeckoe aBuxkeHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOTO JIBHKCHHUSI.
Cucrema otcueTa
1.1.2 | MarepuaibHasi TOYKa. zZ A TPacKTOpHA
Ee panuyc-BekTop:
F(t)=(x(t),y(t),z(t)), P/ AF
TPaeKTOpPHUs, 7
nepeMeleHue: O - -~
o ~ . Y
AF=F(t,)-F(t)=F,—-F= X
=(Ax, Ay, A7) !
nyThb.
CroxeHue nepeMeneHui:
Ar, = AT, + AT,
1.1.3 CkopocTs MaTepranbHON TOUYKU:
D—AF —F'—(U v U)
At |y t e
AX . .
U, =—— ,ananoruuno Uy = Y, U, =7,
At At—0
Crioxenue ckopocreit: U = Uy + 0y
Beruucnenue nepeMeiieHuss U NyTd MaTepUaabHON TOUKU MPU MPSAMOJIMHEHHOM
JIBUOKEHUH BJIOJIb OCH X 110 Tpa(MKy 3aBUCUMOCTH Uy (t)
114

_ Ao

YCKOpeHHe MaTepHabHOM ToUKn: & =

At [0 :6; :(ax’ay’a2)1




a _Av,

= (Ux )t , aHanoru4Ho &, = (Uy )t ,a, = (UZ )t :

L=
At At—0
1.1.5 PaBHOMEpHOE NIPSAMOJIMHEHHOE IBUKEHUE:
X(t) = X, +0,,t
v, (t) = vy, = const
1.16 PaBHOYCKOpEHHOE MPSMOIMHENHOE IBUKEHUE:
at?
X(t) = Xo + Up,t + =
2
L, (t) =v,, +at
a, = const
2 2
Uyy = Uy = 2ax (XZ - Xl)
L + v,
[Ipu nBMKEHUU B OHOM HAIIPABICHUH IYTh S= 5 -1
1.1.7 CBoOosiHOE MajieHue. Y CKOpeHrue CBOOOIHOTO
najaeHus. JBuxeHue Tena, OPOIIEHHOTO IO
yrinom & x ropusonty:
X(t) =Xy + Vgt = X, + 0, COS 0L v A 3
t? _ t2 ) g
y(t)=Y, +uoyt+gy7 =Y, +y, sma-t—g?
Vo G
v, (t) =y, =1, COS @
v, (t)=v,, +9,t=v,sina—gt 0 x X
9, =0
g, =-0= const
1.1.8 KpusonuneitHoe nqerxeHue. J[BUKEHHE MaTEpUaIbHON TOUKHU 10 OKPYKHOCTH.

VYrioBas u JMHENHHas: CKOPOCTh TOUKU: U = oR . IIpu paBHOMEpPHOM JIBHKEHUHU

27

TOYKH 110 OKpykHOCTH O = ? =2nv,




2
v 2
L[eHTPOCTPEMHUTEIPHOE ~ YCKOPEHHE  TOYKH: & =E=(D R. Tlomnoe

YCKOpPEHHE MaTepHaJbHON TOUKU

1.19 TBepnoe Teno. [TocTynaTensHoe U BpaliaTebHOE IB>KEHUE TBEPIOT0 Teaa
1.2 JUHAMUKA
121 WNuepuuanbaele  cucrteMsl orcuera. llepssiii 3akoH  HeroTona. IIpuHnun
OTHOCHUTENBHOCTH [ anumes
1.2.2 m
Macca tena. [InotHOCTh Bemectsa: P = v
1.2.3 = = F
Cuta. TTpUHIIATT CYTIEPITO3UIIAHN CHLL FpaBHoﬂeﬁCTB =F+F +..
124 Bropoii 3akon HeroToHa: my1st MmaTepuansHoi Touku B MCO
F=ma; Ap=FAt npu F = const
1.25 Tpetuit 3akoH HploToHa 1yIs1 MaTepUaIbHBIX 4“"_._.—"‘:_
TOYECK: F12 = -F21 EZ le
1.2.6 3aKOH BCEMUPHOTrO TATOTEHUS: CHJIBI MPUTSHKEHUS] MEXKAY TOYEUYHBIMH MacCcaMu
mm,
paBHEL F=G RZ
Cuna tsxectu. LlenTp Tshxectu Tena. 3aBUCUMOCTb CHUJIBI TSDKECTH OT BBICOTHI h
HaJ MOBEPXHOCTHIO MJIAHETHI paanycoM Ro:
GMm
T e L2
(R, +h)
1.2.7 Cuna ynpyroctu. 3akon ['yka: Fx = -kX
1.2.8 Cuna tpenusi. Cyxoe TpeHue.
Cuia TpeHHS CKOIIbKEHUSL: FTp =uN
Cuiia TpeHHS TOKOSL: FTp <uN
Koadpduuuent tpenus
1.2.9 F
_ 1
JaBnenne: P = ?

1.3

CTATHUKA




13.1

MOMEHT CHJIBI OTHOCHUTEILHO OCH BpaliCHUA:

|M| =FI , rme | — mneyo cuibl F
OTHOCHTEIBFHO OCH, IIPOXOASIIEH Yepe3 TOUKyY
O neprneHIuKyIsapHO PUCYHKY F
1.3.2 Heatp wmacc Tema. IleHTp Macc CHUCTEMBI  MaTEpPHAIBHBIX  TOYEK:
¢ m +m,r, +... (a t)
L= =cons
M. m+m,+.. ° B onnoponHom mone Tsokectd (9 LIEHTP
Macc TeJa COBIAJIAET C €ro IEHTPOM TSKECTH
YcnoBus paBHoBecus TBepaoro tena B UICO: | = =
+F+..=0
1.34 3akoH [Tackamns
135 o . — +pah
JlaBieHue B KUAKOCTH, mokosimeiics 8 UCO: P = Py +pPJ
1.3.6 = 5
3akoH Apxumena: FApX = _Psmeca ,
ecnu Teno U KuAKocTh NoKosTCs B UCO, TO Fapx = PYVeuireen
VYcnoBue miiaBaHus TeI
1.4 3AKOHbBI COXPAHEHNM A B MEXAHUKE
14.1 HNMmnynbc MaTepHalIbHOM TOYKH: p=mo
142 HNMmynbc cucTeMsl Tem: f) = ﬁl + ﬁz T
1.4.3 3aKOH U3MEHEHUS U COXpaHEHHs UMITyJIbCa:
sUCO AP =A(P,+ P, +...) = P emAt+ By o At +.
B 1CO Aﬁ = A( pl + ﬁ2 + ) = 0 , €CJIN FlBHeLuH + F2BHeIHH +...=0
PeakTuBHOE NBUKEHHE
14.4 Pabora cuiibl Ha MaJioM TTepeMeIeHUN ﬁ'
A:‘If‘.|Ar|.cos(x:Fx.Ax (
Ar X
145 MontHocTb CHIIBI:

ecm 3a Bpemst Al paGora cumer m3mensercs

Ha AA , TO MOIIIHOCTBH CHUIJIBI




AA
= =F-v-cosa

P=—
At At—0 o

Ry

0

1.4.6

2 2
y mv-_ P
KuHeTndeckas SHeprus MaTepuaibHoil Toukn: E = T = 2— :
m

3aK0H M3MEHEHHS KWHETHYECKOU OHCPrunu CUCTEMbl MATCPUAJIBHBIX TOYCK: B

uco AE_. =A+A, +..

1.4.7

IToTenumnanbHas OHCPIrusi:

IJIA TIOTCHIUAJIbHBIX CHUJT A12 = E1n0TeHu - EZHOTeHu = _AEHOTeHu .

HOTCHHI/IaHBHaH OHEpPrusa MaTepI/IaHBHOﬁ TOYKHU B OJHOPOAHOM IIOJIC TAKCCTU!:
EHOTeHu = mgh

[TorenuuanbHas sHEprus ynpyro n1ehOpMUPOBAHHOTO TeNa:

kx?

MOTEHI 2

1.4.8

3aKOH U3MEHEHUS U COXpaHCHUA MEXaHHUEeCKOM OHCPruu:

EMCX = EKI/IH + El'[OTeHL[l

suco AE, ., =A

BCCX HCTIOTCHII. CHUIT 3

B 1ICO AEMex = O , €CIIN Agcex HEMOTEHIL. CHIl — 0

1.5

MEXAHMYECKUNE KOJIEBAHNM A 1 BOJIHBI

151

l'apmonnyeckue kosnebaHusl MaTepuaJbHOM TOukM. AMIMTYZa U (asa
konebanuil. Knunematuueckoe onucanue:

x(t)=Asin(ot+¢,),

Ux(t):Xt'.

a, (t) = (Ux )t = —OJZX(t) =a, + w’X=0 ,TJIe X — CMELICHHE U3 MTOJIOKCHHS

paBHOBECHS.

JlnHamMuueckoe onucaHue:

2
mayx = -kx, rae K =mon°. 310 3Ha4MT, 9TO Fy = -KX.

DHepreTuyecKoe OMMCcaHue (3aKOH COXPaHEHHs MEXaHUUECKON SHEPIUH):




mo? kx? mo? 2

+ = —M& = = const
2 2 2 2

CBs13b aMILIUTYIBI KOJICOAHUN CMEIICHUS MAaTEPHAIbLHON TOYKH C aMIUIMTYIaMH
KoJIeOaHUM €€ CKOPOCTH U YCKOPEHUSI:

Umax :OJA1 amax :O)2A

152 2 1
[lepuon u yacrora konebaHui: T=—=— .
@ v
[lepron  ManmbiX CBOOONHBIX  KOJICOAHWH  MAaTeMaTUYeCKOro  MasTHUKA:
I
T=2n |—.
g
. m
Tepron cBOGOIHBIX KOTEOaHHiT MPYKHHHOrO MasTHHKa: | = 21T, [—
1.5.3 Brinyxnennsie konebanus. Pesonanc. PesonancHas kpuas
154 [Tonepeunblie u npoaoabHbIE BOIHBL. CKOPOCTh PACHPOCTPAHEHUS U ITTMHA BOJIHBI:
1y
A=vl =—
v
HuTepdepennns u nudpakuys BOIH
155 3ByK. CKOpPOCTh 3ByKa
2 MOJIEKVYJIIPHAS ®U3UKA. TEPMOJAMHAMUKA
2.1 MOJIEKYJISIPHAS ®U3UKA
211 Monenu cTpoeHus ra3oB, )KUIKOCTEH U TBepAbIX Tel. [IycTh TepmonnnaMuyeckas
cucreMa (Teno) cocTout u3 N 0IMHAKOBBIX MOJIeKyJl. Tora KoIu4ecTBO BelecTBa
N m
vV=——=—
N, w
rae Na — umcio ABoraapo, m — macca cucteMbl (Tema), M — monspras macca
BEIllECTBA
2.1.2 TernnoBoe ABUKEHHE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 B3anmoneiicTBHe yacTull BeleCcTBa
21.4 Hudodysus. bpoyHoBckoe aBmxeHne
215 Monens naeansHoro raza B MKT
2.1.6 CBs13b MKy JaBJICHUEM U CPEAHEH KMHETHYCCKON SHEPruei MmocTymnaTebHOro

TETJIOBOTO JIBUXKEHHS MOJIEKYJI HiealbHOro rasa (ocHoBHoe ypaBHeHue MKT):




1 — 2 (mp?*) 2 —
2 0
p= 5 my,nuv- = g n- 5 = g N-& ., Tae mg— Macca OJHON MOJIEKYIIB,

N

N=— _ xounenrpanus MOJIEKY I

Vv

217

AbcomoTHas Temneparypa: T =t°+ 273 K

2.1.8

CBs3b TEMIICPATYPbI I'a3da CO cpe)]Heﬁ KHHETHY eCKOU BHCPFHCﬁ MOCTYHATCIBbHOI'O
TCTIJIOBOT'O ABHUXKCHUS €TO MOJICKYII:

_ 2
gl'IOCT = mOU = E kT
2 2

2.19

VYpaBuenue p = nkT

2.1.10

Mogenbs uaeanbHOro raza B TEPMOINHAMUKE!

{ypaBHeHI/Ie MenpaeneeBa — Knaneiipona

Bripaxkenue 1Jist BHyTpEHHEN SHEPTUU

VYpaBuenue Menneneena — Kianeiipona (nmpuMeHuMbie (OpMBbI 3aIIHCH):

oV ="RT =vRT =NkT p="RT

i n

BolpaxkeHne [ BHYTpEHHEH OJHEpPruud OJHOATOMHOIO HAEAIHHOrO Tasa
(mpumeHnMBbIe (HOPMBI 3aMHUCH):

U =2WRT =2 NkT = 2R —ve, T =2 pv
2 T2 2

2p

2111

3aKoH ,HaJ'II)TOHa JJIA 1aBJICHUA CMECHU PA3PCKCHHBIX I'a30B!:

P=p1+pz2+..

2.1.12

I/Isonpoueccm B pPa3spCKCHHOM TIa3C¢ C IIOCTOAHHBIM 4YHCJIIOM MOJICKYJI N
(C IOCTOAHHBIM KOJIMYCCTBOM BCUICCTBA vV ):

uzorepma (T = const): pV = const,

P _
uzoxopa (V = const): ? = const |

V —
u306apa (p = const): T° const

I'paduueckoe nmpeacraBienue u3omnporecco Ha pV-, pT- u VT-nuarpammax.




OOBenMHEHHBIN Ia30BbIi 3aK0H:

ﬂ = const
T

JJIA ITIOCTOSTHHOI'O KOJIMYECTBA BCIICCTBA v

2.1.13 |HacelleHHbIe U HEHACHIIIEHHbIC TTapbl. KauecTBeHHAas 3aBUCHMOCTh TIOTHOCTH
U JIaBJICHUS] HACBHIIIEHHOTO Tapa OT TeMIEpaTypbl, UX HE3aBHCHMOCTh OT 00BbeMa
HACBIIICHHOT'O TMapa

2.1.14 | BnaxxHOCTb BO3IIyXa.

_ pnapa (T ) _ pnapa (T )
OtrocHuTenbHas BlaxHOCTh: P = T = T
pHacmm. napa ( ) p HACBHII. TTapa ( )

2.1.15 |V3MeHeHHWE arperatHbIX COCTOSIHHI BEIISCTBA: HWCIApPCHHE ¥ KOHJCHCAIuS,
KHTICHUE KUIKOCTU

2.1.16 |VI3MeHeHWE arperaTHbIX COCTOSIHUN BENIECTBA: IIJIABJICHUE U KPUCTAJUTN3AIIHS

2.1.17 |IIpeobOpa3oBanue 3HEpruu B (ha30BBIX MEpexoaax

2.2 TEPMOAVMHAMUKA

221 TemnoBoe paBHOBECUE U TEMIIEpaTypa

222 BuyTpennsisi sneprus

2.2.3 Tennonepenaya kKak crocod M3MEHEHUS BHYTPEHHEH SHEpruu 0e3 COBEpIICHUs
paboTel. KoOHBEKIMS, TEMIONPOBOIHOCTh, H3ITYYCHUE

224 KonuuectBo TennoTsl.
VY enpHas TEIIOEMKOCTh BEIECTBA C: Q=cmAT

2.2.5 | YnenpHas Temora napoodpasoBanus L: Q = Lm.
V 1enbHAS TEIUIOTa MIABICHHS A : Q=Mm,
VYaenpHas TemnoTa cropanus Tommea q: Q = qm

2.2.6 DneMeHTapHas paboTa B TEPMOJMHAMHKE: A= pAV . Berumciienue paboTh
no rpaduky mporecca Ha pV-nquarpamMmme

2.2.7 [IepBbIil 3aKOH TEPMOIUHAMUKH:

Q, =AU, + A, :(Uz _U1)+ A,.

Anmnabara:




le =0= A12 :U1 _Uz = _AU12

2.2.8

Bropoii 3akon TepmoauHamuku. HeoOpaTtumMsbie mporiecchl

2.2.9

[Tpunnune! aeiictBus Tenaobix MammH. KITJT:

n — Asa KT __ QHarp - |Qx0n — 1_ |Qx0n

QHarp QHarp QHarp

2.2.10

Maxkcumanbnoe 3Hauenne KITJI. Hukn Kapuo:

_ _ THarp _Txon _ TXOH
max n= nKapHo - T - T

Harp Harp

2211

VYpaBuenue TermioBoro 6amanca: Q1+ Q2+ Qz+...=0

OJIEKTPOJJUHAMUKA

3.1

OJIEKTPMYECKOE ITOJIE

311

DnexTpu3anys Tel U €€ MPOsABICHUs. DJIEKTpUUecKuil 3apan. [[Ba Buaa 3apsna.
DJIEMEHTapHbIM AJIEKTPUYECKUNA 3apsii. 3aKOH COXPAHEHHS DBJIEKTPUYECKOTrO
3apszia

3.1.2

B3aunmopeiictBue 3apsaoB. Toueunsie 3apsaasl. 3akoH Kynona:
B OIHOPOJIHOM BEIIECTBE C AUINIEKTPHUECKON NPOHUIIAEMOCTRIO ©

'|q2| _ 1 _|q1|'|q2|

2

F Lo

er’ dnee, I

3.1.3

Onexrpuueckoe nose. Ero nelicTBue Ha 21eKTpUUYECKUE 3apsibl

3.14

—

HaHpH)KGHHOCTB SJICKTPUYECKOI'O I10JIA: E =
qnp06m,1ﬁ

E =k J
[Tone Toueunoro 3apsana: &y = I'_Z

—

onHopoaHoe none: E = const .

KapTunbsl TMHUN HANIPS>)KEHHOCTH 3TUX TOJIEH

3.15

HOTGHHH&HBHOCTB QJICKTPOCTATHUYCCKOI'O ITIOJIA.

Pa3zHocts MNOTCHIIMAJIOB U HAIIPSIKCHHUEC!

A, :q((Pl_(Pz):_qA(P:qU .




IloTenmuanpHas OHEPrud 3apsaa B 3JICKTPOCTATUYCCKOM I10JIC:

W=qo
A=—-AW

W
[MoTennuan anekTpocTaTuyeckoro nojs: P = E .

CBsi3p HANpPsHKEHHOCTU IOJs W PAa3sHOCTH MOTEHLMAJIOB JUIsl OAHOPOJHOIO
anekrpocratudeckoro nosst: U = Ed

3.1.6 |[IpuHIUND Cyneprno3uIy SIEKTPUYECKUX TOJICH:
E=E+E,+.., 0=0,+0, +...

3.1.7 [IpoBOIHMKM B DIEKTPOCTATMYECKOM  IIOJE.  YCIOBHME  pPaBHOBECHS
3apsIoB:  BHYTPU  IIPOBOJHHKA |r5 —(Q, BHYTpMU U Ha IIOBEPXHOCTHU
nposoguuka P = const

3.1.8 JMPNEeKTpUKN B 3JEKTPOCTATHYECKOM IoJie. JM3neKTpuyeckass NpoOHUIaeMOCTh
BelecTsa ©

3.1.9 q
Konnencarop. D1eKTpOEMKOCTh KOHIEHCATOpa: C= U .

€€,9
DNEKTPOEMKOCTb IJIOCKOI'0 KOHAEHCATOopa! C= d = 8Co

3.1.10 |IlapannenbHOe COEAMHEHUE KOHAEHCATOPOB:
g=Qu1+ g2+ ..., Ui=U2=..,, Chapan = C1 + C2 + ...
ITocnenoBatesibHOE COEAMHEHUE KOHIEHCATOPOB!

_ I
U=Ui+U+...,01=0Q2=..., Cnocn C] C2

3.1.11 W qgu CuU 2 q2

DOHeprus 3apspKeHHOro KoHJeHcaTopa: VW = > T 5 °C
3.2 3AKOHBI [IOCTOSHHOI'O TOKA

321 AQ

Cwa Toka: | = A_'[ . IloctostHHbIH TOK: | = const
At—0

Jns mocTositHHOrO TOKA = It




3.2.2

VcnoBus cymecTBOBaHUS MEKTPUIECKOTO TOKA.
Hanpsoxkenune U n O/IC E

3.2.3

U

R

3akon Oma J1s yyacTka I1eTu: | =

3.2.4

SHGKTpI/I‘IeCKOC COIMPOTHUBIICHUC. 3aBHCHMOCTh COIMPOTHUBJICHUA OJHOPOJHOT'O
IIPOBOJHUKAa OT €ro AaJMHbl KW  CCUCHU. y,[[eJIBHOG COIIPOTHUBJICHUC

S

BEIECTRA. R=p

3.25

ACTOpOHHl/IX cul

q

Hcrounuku Toka. DJIC ucTouHMKa TOKA: E=

BHYTpeHHee COIIPOTUBJICHUEC NCTOYHHUKA TOKA

3.2.6

3akoH Oma g MOJHOM (3aMKHYTOH) 3JIGKTPUYECKOU E.r
3

E 1

emu: E = IR + Ir, oTkyna | = T R
0 YA Rar

3.2.7

HapannenLHoe COCOAMHCHUEC ITPOBOAHNKOB:

1 1 1

= = = — = +t—=—+..
I I]_ + |2 + rany U]_ U2 ceny R Rl R2 .

apant

HOCJICI[ OBaTCJIbHOC COCAMHCHHEC ITPOBOJHHUKOB!

U=U+Ux+.., li=1=. ,Riocs=R1+R2+ ...

3.2.8

Pabora anexkrpuueckoro Toka: A = [Ut.

3axon Jxoyna — Jlenna: Q = I°Rt.

U2
Ha pesucrope R: Q = A= I°Rt = [Ut :Ft

3.29

A

= =1U
At At—0

MomHocTh QJICKTPUUICCKOI'O TOKaA: P

U2

2
TemnmoBas MOIIHOCTDB, BbIACIIIEMAA Ha pE3UCTOPC: P = I R == IU .

MoIHOCTE HCTOYHHKA TOKA: PE




3.2.10

CBoOoaHBIE ~ HOCUTENM  JJEKTPUYECKUX  3apsAAoB B NPOBOJHUKAX.
MexaHu3Mbl IIPOBOAMMOCTH TBEPABIX METAIOB, PAaCTBOPOB M PACIIABOB
3JEKTPOIUTOB, ra3os. [lonynpoBonHuku. 11oynpoBOgHUKOBBIN MO

3.3 MATHUTHOE ITOJIE

3.3.1 MexaHnueckoe B3aUMOJEWCTBME MArHUTOB. MarHutHoe 1moje. Bekrtop
MarHUTHOM WHIYKIUH. [TpuHIIMI CYIIEpIIO3ULIIH MarHUTHBIX
noneii: B = Bl + 82 +...
JIMHUY WHIYKIWA MarHuTHOTO moiisi. KapTuHa JTWMHWIA HHIYKIUW MarHUTHOTO
OIS TTOJIOCOBOT'O M ITOIKOBOOOPA3HOT0 MOCTOSIHHBIX MarHUTOB

3.3.2 Oneir Opcrena. MarHuTHOe moje INpOBOJHMKAa C TokoM. KapruHa nuHuN
UHIYKIIMM MarHUTHOTO IOJIA JUTMHHOTO IPSMOTO IPOBOJHHKA W 3aMKHYTOT'O
KOJIBIIEBOT'O IIPOBOAHMKA, KATYIIKH C TOKOM

3.3.3 Cuna AMriepa, ee HanpaBJICHUE U BEITMYHMHA:
Fa = IBI sino , rne & — yronm Mexmy HampaBaeHMEM IIPOBOJHHKA
v Bektopom B

3.34 — i
Cwuuta JlopeHna, ee HalpaBJIEHHE U BEJIUYNHA! Fnop = |q| VBSING rpe & —yron
Mexay Bektopamu U u B . JlBrkeHue 3apskeHHON YACTHIBI B OXHOPOLHOM
MarHuTHOM TOJIe

3.4 SJIEKTPOMAI'HUTHASA MHAYKIMA
341 [ToTrok BEKTOpa MarHUTHOW UHAYKIUU: 7 B
a

®=B,S=BScosa @%

34.2 SBnenue 3sekTpoMarHuTHON MHAYKUUU. DJIC HHIYyKIUN

34.3 3aKOoH 3JIeKTpoMarHuTHoU nHAyKuuu dapanes:

AD :
Ei=——+ =-,
At At—0
344 OJIC uHIYKIMHU B IPSMOM MPOBOTHUKE

"

JUTMHOM |, IBMOKYIIIEMCS CO CKOPOCThiO U

(U L1 ) B OJIHOPOJIHOM MarHuTHOM I1oJe B: / 7

i
)
4{_.

|Ei | = Blvucosa ,rae & — yron mexny BekTopom B 1 HOpMabio Nk

TLIOCKOCTH, B KoTopoii nexaT Bektopsl | m U ;eecm | L B u O 1L B,




10 |Ei| =Blv

345

IIpaBuiio Jlenna

3.4.6

o

NHIyKTUBHOCTB: L=— , i @ = LI.

_LA_l =—LI.
At At—0

Camounnykius. D/]C camonnaykuun: Ssi = t

34.7

u
2

9Hepr1/151 MAromMTHOI'O ITOJII KaTYIONKH C TOKOM: WL =

3.5

SJIEKTPOMAT'HUTHBIE KOJIEBAHW A 11 BOJIHBI

3.5.1

Kone6atenbhblii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KoJieOaHusl B UI€aIbHOM KOJIe0aTeIbHOM KOHTYDE: I

q(t):qmax Sin(®t+(p0)
| (t) = qt :(quax COS(O)t+(PO) - |maXCOS((Dt+(PO)

21 1

T = 274/ 0N=—=—
®opmyna Tomcona: 1 =27+ LC | otkyna T \/E :

CBs3b AMIIMTYIbl  3apsJia KOHJACHCATOpa C aMHHHTYHOﬁ CHJIBI TOKa
Impu CBO60}IHI)IX QJICKTPOMAIrHUTHBIX KOJIEOAHUSIX B nacaJbHOM K0Je0aTeIbHOM

max

KOHTYp€: q max

3.5.2

3aKoH COXpaHCHUA SHEPIrur B HACAJIbHOM KoJIe0aTeIbHOM KOHTYpC:

CU2+LI2 _cu’.,, LI?,

& = const .
2 2 2

3.5.3

BrIHyXICHHBIC 2JICKTPOMarHuTHhIE KosieOanus. Pe3oHaHc

354

[Tepemennsbiii Tok. IIpom3BoacTBO, mepenaya W MOTPEOJICHHUE DIICKTPHYCCKOU
SHEpPruu

3.55

CBoiicTBa  JJIGKTPOMAarHMTHBIX BOJH. B3auMmHas opueHTanus BEKTOPOB

B JIeKTPOMarHuTHoM BonHe B Bakyyme: E | B L C

3.5.6

[IIkana >JIEKTPOMATHUTHBIX BOJH. I[IpUMEHEHHE 3JIEKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY




3.6

OIITUKA

3.6.1

[IpssmonnHEHOE pPACIPOCTPAHEHHE CBETa B OAHOPOMHOM cpene. TodeuHslid
MCTOYHUK. JIyd cBeTa

3.6.2

3aKkoHbI oTpaxkenus ceera. O = B
alp

S S

3.6.3

HOCTpoeHI/Ie I/I306pa>KeHI/II71 B IINIOCKOM 3€CpKaJIic

3.6.4

3aKOHBI IpCJIOMIICHUA CBCTA.

Ipenomnenue ceera: ySIN 0=, sinf3
AOCOMIOTHBIN MOKa3aTeNb IPETOMIICHUS:

n, u
OTHOCHTEIIBHBIN TOKA3aTeIIb IPEIOMIICHUSA N = n_ U
1 2

Xoj Jiy4yel B Ipu3Me.
CooTHOLIEHME 4YacTOT MW  COOTHOIIEHWE JUIMH BOJH TIpU  IEpexone
MOHOXPOMAaTHYECKOI'0 CBETA Yepe3 IPaHMILy pa3zesa IBYX ONTUYECKUX CPEeN:

vy =V, N =N,

3.6.5

[TomHOE BHYTpEHHEE OTPAKEHHUE.
IIpenenbHbIi  yrojl IIOJHOTO BHYTPEHHErO Ny<my n,
OTpaXkECHUA:

: 1 n,
sina, ) =——=—*=
nl

OTH

3.6.6

CoOuparone u pacceuBaronive JUH3bl. TOHKas JnH3a. DOKYCHOE paccTOsiHUE

1

1 ONTHYECKas CHja TOHKOM JIMH3HI: D =

F

3.6.7

®opMyia TOHKOH JIHH3BIL: d

1,1 1 H F

d f F NNy

VBenmdeHne, 1aBaeMoe JTMH30M: I

_ﬂ_m v
H d

r




B ciyuae paccenBaronieit IMH3bI:

D<0:>F=i<0
D ,

F:L:m<1
H d

3.6.8

Xon Jiy4a, MPOLIEANIEro JWH3Y MOJ MPOU3BOJBHBIM YIJOM K €€ TJIaBHON
ontudyeckoir ocu. IlocTpoenne wu300pakeHUN TOUKM M OTpe3Ka MPsSMOM
B 006Hpa}omux " paCCCHUBAIONINX JIMH3aX U UX CUCTCMaAXx

3.6.9

doroamnmapaT Kak onTH4eckuii mpudop. ['na3 kak onTuyeckas cuctemMa

3.6.10

Wntepdepenunst cBera. KorepeHTHble HCTOYHUKU. YCIOBUS HAOIIOJCHUS
MaKCUMYMOB U MUHUMYMOB B UHT€P()EPEHIIMOHHON KapTUHE OT IBYX CHH(}a3HBIX
KOT€pPEHTHBIX UCTOYHUKOB!

A
MaKCHUMYMBbI — A= ZmE ,m=0,+/-1,+/-2,+/-3, ...,

A
MUHHUMYMBI — A= (Zm +1)E ,m=0,+/-1,+/-2,+/-3, ...

3.6.11

Hudpakuus cBeta. udpakiuronHas penierka. Y ClIoBUE HAOIIOACHHS TJIaBHBIX
MaKCUMYMOB TIPH HOPMallbHOM MaJeHHH MOHOXPOMATHYECKOTO CBETa C JJIMHOMN

BOJIHBI A Ha pPElIeTKy ¢ nepuoaom d:

dsing, =M\ m=0 +/-1 +/-2, +/-3, ..

3.6.12

[ucnepcus ceera

KBAHTOBAS ®U3UKA

4.1

KOPITY CKYJIAPHO-BOJIHOBOU JIV AJIN3M

411

I'mnore3a M. Ilnmanka o kBanTax. ®opmyna Ilnanka: E=hv

41.2

_hc_

C
}bp.

®oromsr. Dueprus dorona: E = v

E hv h

Unvmnynse porona: P = c =

413

®oroadpdext. Onbitel A.I'. CtoneroBa. 3akoHbI poTodPdexTa

414

VYpaBuenue DiiHmTeHa 11 poTodrdhdexra:

E(boml—la = ABLIXOI[a + EKI/IH maxs




hc hc 2
rae Eqmona =hv = 7 A%LIXOLIa = hVKp = 9\‘_ E = MV =eU

’ ! KMHMax 2 3am
Kp

4.1.5

JaBnenue cera. JlaBiieHue CBETa Ha MOJHOCTHIO OTPAXKAIOIIYIO TTOBEPXHOCTh U
Ha MOJTHOCTHIO MOTJIOMIAIOIIYIO TOBEPXHOCTh

4.2

OU3NKA ATOMA

421

[InanerapHas moaess aTomMa

422

IMocrynater bopa. M3nyuenne u moriomeHne (OTOHOB NIpH IEpexoie aroMa
C OJTHOTO YPOBHS SHEPIUH HA IPYrOu:

hv :E

mn

:|En_Em|

mn

4.2.3

JlvuHeituateie COEKTPHI.

CriekTp ypOBHEH SHEPrUU aToMa BOJOpPOJIa:

~ -13,6°B

E, — 7 =123

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyxnonnas mozxens siapa I'elizen0epra — MiBaneHko. 3apsn sapa. MaccoBoe 4ucio
anpa. M3otomnsl

43.2

Pa}lHoaKTI/IBHOCTB.

A A4 4
Ansga-pacnax; z X =7, Y *+,He

bera-pacnan.

A A 0 ~
DIIEKTPOHHBIN B-pacman: ;X =7, Y+ e+v,.

A A 0 5
ITo3UTPOHHBIH B-pacman: ;X =7, Y+ _€+v,

l'amma-n3nyuenue

433

t
3aKoH paJuoakTUBHOrO pacnaga: N (t) =N 0 2T,

t
[Iycte m — Macca painOakTUBHOrO BellecTBa. Torma m (t) =m,- 27

434

SAnepHble peakuuu. JleneHue u CUHTE3 saep
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