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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE CpeIHEro oOlero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHWMU K pe3yJbTaTaM OCBOCHHUS
OCHOBHOI 00pazoBaTesnbHON mporpammsbl, npexacrasieHHbix B ®I'OC COO, a
Takke ¢ ydétoMm (enepaibHON pabodeit mporpaMmbl BocniuTanus u KoHnenmuu
npenojiaBanus yueoHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3alUigX
Poccuiickoit ~ ®denepaiuy,  peadu3ylOIMIMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
POTPaMMBI.

[TporpamMma no (usuke onpeaenser 00s13aTebHOE MPEIMETHOE COJEPKaHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATENBHOCTh H3YUYECHHSI TEM U PA3/EJIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OOyYarouIuxcs.
[IporpamMma mo ¢u3uke Aa€T NpeACTaBICHUE O LEJAX, COACpP)KAHUM, OOIIeH
cTpareruu OOydYeHHUs, BOCHUTAHMS M Pa3BUTUS OOyYalOIIMXCS CpEACTBAMU
yaebHoro npeamera «Dusnkay Ha yriiyOlIEHHOM YpPOBHE.

N3yuenue kypca ¢usuku yriayOJE€HHOTO YpOBHSI MO3BOJISIET PEaM30BaTh
3a1aun npodeCcCUOHATbHOW OpUEHTAIMH, HAIMIPABJICHO Ha CO3JaHUE YCJIOBHM i
NPOSIBIICHUS] CBOMX HHTEIUICKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
o0OydJamuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHs 00pa3oBaHUSA B
opraHm3anusx MNpodhecCHOHATBHOTO 00pa30oBaHUs MO Pa3IUYHbBIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATLHOCTSIM.

B nporpamme 1o ¢usnke ONpenensroTcs IUIaHUPYEMbIE Pe3yJbTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO OOIIET0 00pa30BaHU: JINYHOCTHBIE,
MeTanpeaMEeTHbIE, MpeaMeTHble (Ha  yriyOn€HHoMm  ypoBHe). Hayuwo-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBAaHUM K JIMYHOCTHBIM,
METalpeMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMXcs, OCBOMBIIMX
nporpaMMy 1o (u3MKe Ha YpPOBHE CpeaHero obmero oOpa3oBaHHs Ha
yriayO0aEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma no pusmKe BKIIOYAET:

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

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

[IporpaMMa mo ¢u3uKe HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCITI0JIb30BaHA YUUTEIAMU (DU3UKHU JJIsl COCTABIICHUS CBOUX pabOYMX MPOrpamM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENICH U
NPENIOCTaBIsACT BO3MOXHOCTH [UJISl peaju3allMi  Pa3IMYHbIX METOJUYECKHUX
MOJIXOJOB K MpernofaBaHUI0 (U3MKH Ha YIIIyOJEHHOM YpOBHE IMpPH YCJIOBHUU
COXpaHEHUs1 003aTENFHOM YaCTH COACPKAHUSI Kypca.



duszuka Kak Hayka O HauOojiee OOIIMX 3aKOHAX TNPHUPOABI, BBICTyMas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoiieM mupe. LLkonpHbIi Kype HU3HKH — cCTEMOOOpa3yOIInii
JUIsL €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB WU SIBICHHUW, M3y4aeMbIX XUMUEH, Ouosoruei,
dbusnueckoir reorpadueir u acrpoHommei. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3MYECKUX 3HAHHUM Ompenenusio XapakTep U OypHOE pas3BHUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe BSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IIOJIy4eHHUsI HOBBIX MAaTEpHANIOB C 3aJaHHBIMM CBOMCTBaMHU. l3yudeHue
(U3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromerocs, B (popMHpoBaHHE YMEHUI MPUMEHSATh HAyYHBIN
METO/]I IO3HAHUSI TP BBIMOJIHEHUN UMHU YUEOHBIX UCCIIEIOBaHUIM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeIHEr0 OOIIEro 00pa30BaHus MOJIOKEH
PSAI UAEH, KOTOPBIE MOKHO PaCCMaTPUBATh KaK IPHUHIIMIIBI €r0 MOCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEM KypC SBIIETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepual U3 BCEX pa3lenoB (U3MKH, BKIIOYAET 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 YPOBHSX MaTE€pUH, BEIIECTBE U
noJIe.

Hoea cymanumapusayuu. EE peanusanys NPeaIosaracT HMCIOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMaNa (PU3MUECKON HAyKH, OCMBICICHHUE CBSI3M pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM oOOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHYECKHUMH MTPOOIEMaAMHU.

Hoen npuxnaonoin nanpaenennocmu. Kypc ¢usuku yriay0iaEHHOTO ypoBHs
IIPEATOIAraeT 3HaKOMCTBO C HIMPOKMM KPYI'OM TEXHHUYECKUX M TEXHOJOTHMYECKHUX
IIPWIOKEHUN W3YYEHHBIX TE€OpUM M 3akoHOB. [Ipm 3TOM paccmarpuBaroTCs Ha
ypOBHE OOIIMX MPEICTaBICHUA U COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyercs NOCPEACTBOM BBEJCHHUS 3JEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH U TEXHOJOIHH, a Takke 00CYyXACHHUSA
po6JieM pallMOHAIBHOTO MPUPOONIOIH30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

OcBoeHnue cofiep>kanusi MPOTPaMMBI 10 (GU3HKE JTOHKHO OBITH OCTPOCHO Ha
IPUHLINAIIAX CUCTEMHO-EATENbHOCTHOrO noaxona. s Gusnku peanuzanus 3THUX
IPUHLIKIIOB 0a3UPYyEeTCsl Ha MCIIOIb30BAaHUM CAMOCTOSITEILHOTO DKCIIEPUMEHTA KaK
IIOCTOSIHHO JIeHCTBYMOIIEro ¢akropa ydeOHoro mnpouecca. g yriryOonéHHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITEIBHOIO YYEHHUYECKOTO OSKCIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHYECKHE OIBITHl NP H3YYEHHH HOBOTO
MaTepuana, 1aboparopHbsie paboThl U paboThl MpakTHKyMa. [Ipr 3TOM BO3MOKHBI
IBa crocoba peanu3zaudd (PU3NYECKOr0 TpPakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoaUTCs au60 B KoHIe 10 u 11 kmaccos, 1ubo0 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — 370
UHTErpanuss padoT TPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX padoT, KOTOPHIC
IpOBOASATCS B Ipolecce u3ydeHus paszaena (temsl). [Ipu 3Tom mon paboramu
IPaKTUKyMa TTOHUMAETCs] 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
Y4YaCTHHKaMHU 00pa30BaTEIBHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEHN MOYypOYHOTO
IJIAHUPOBAaHMUSI U OCHaleHus kabuHera ¢usuku. [Ipu sTomM oOecrneunBaeTcs
OBJIaJIcHUE OOYYaIOUIUMHUCS YMEHUSAMU TMPOBOJUTH TNPSIMbIE U KOCBEHHBIC
U3MEPEHUs], UCCIIEeIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH U TMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 PACUETHBIX U KayeCTBEHHBIX
3apad. Ilpu aToM JuIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33aJlayd C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3UUECKON MOJEIbIO, MO3BOJISIONINE TPUMEHATD
U3yUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KakK M3 OJHOrO pasiena Kypca, Tak U
UHTErpUpys NPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3zaenoB. JJig KaueCTBEHHbIX 3a7a4
IPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OObBSICHEHUE/TIPEACKA3aHUe MPOTEKAHUS
bu3nYeCKUX SBJICHUM U MPOIECCOB B OKPYIKAIOIIEH KU3HU, TpeOyrolirue BbIOOpa
buznyecKoil MoAenu A CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu DPI'OC COO k marepuanbHO-
TEXHUUYECKOMY OOECIICUCHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YIiayOJEHHOTO
YPOBHSI HA YPOBHE CPEJIHEr0 OOLIEro 00pa30BaHUs JOJKEH U3y4aThbCs B YCIOBHSIX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
nabopatopHoe 00OpYyIOBaHUE Jisi BBHIMNOJIHEHHs YKa3aHHBIX B Iporpamme o
¢u3MKe YYEHHYECKHX OMNBITOB, Ja0OpaTOpHBIX pabOT U paboT MpakTUKyMa, a
Tak)Ke JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOe o0OopyaoBaHue (GopMupyercss B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B NporpaMme Mo (PU3HMKE KIIOYEBBIX JEMOHCTpaIUil s
UCCJIEIOBAHMUSI  M3Y4Yae€MbIX  SIBIEHUA UM  MPOIECCOB, AMIIUPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 000pynOBaHHME JJISI YYEHMUYECKHX MPAKTUYECKUX padoT
dopMupyercss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaAEeTCsl B pacuére



OJIHOTO KOMILJICKTa Ha JABYX OOydYarommxcs. TeMaTHYeCKHe KOMILJICKTBI
71a060paTOPHOTO O0OPYAOBAHHS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUICKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBHIX 1a00paTOpUH.

OCHOBHBIMU TIETISIMU U3Y4YCeHUS (PU3UKHU B OOIIIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHupOBaHWEe WHTEpPECa € CTPEMJICHUS OOyYarouuxcsi K HaydHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHEC WX HWHTEJUICKTyaIbHBIX H  TBOPYECKHX
COCOOHOCTEN;

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

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHUs] OCHOB
CTpOCHHMSI MaTepHH U (DYHITAMECHTATBHBIX 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(heCCHOHANTFHON  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHeleMy 00y4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTimkeHne dTUX TeNield 00eCTIeUMBACTCSl PEIICHUEM CIEAYIOINX 3a/1a4d B
mporiecce n3yueHus Kypca GU3NKA Ha YPOBHE CPETHETO O0Iero o0pa3oBaHuUs:

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

(dbopMUpOBaHHE YMEHUH MPUMEHATH TEOPETUICCKUE 3HAHUS JIJIS1 OOBSICHCHUS
(GU3HYECKUX SIBICHUH B TPUPOAC M JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
IMOBCEIHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIICHHUS PA3NIUYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nYecKol MOJENBI0, 3a/lad, MOJAPa3yMEBAIOIIUX CAMOCTOSATEIHLHOE CO3/IaHUe
bu3nYecKo MOJeNH, aJeKBATHOW YCIOBHUSM 3ajJadd, B TOM 4HCIE 3aaad
WHKXCHEPHOTO XapaKTepa,;

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

OBJIAJICHUE METOJaMH CaMOCTOSTCIIbHOTO IUTAHUPOBAHHS W IPOBEIACHHUS
(GU3MYECKUX  SKCICPUMEHTOB, aHajgW3a MW HWHTEpIpeTanud WHGOPMAINH,
oTpezeNieHus JOCTOBEPHOCTH MOJyYEHHOTO Pe3ybTara;

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



pa3BuTHE WHTEpeca K chepaM nmpodhecCHOHATHFHON AESTENHHOCTH, CBI3AaHHOU
¢ pU3UKOM.

B cootrBerctBun ¢ tpeboBanusimu PI'OC COO yriayOn€HHBIN ypOBEHb
u3yuyeHus: ydeOHoro mnpeamera «®Duszuka» Ha ypOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOy4YaloIUMHUCS, [UIAHUPYIOUIMMHU POJOJLKEHUE
00pa30BaHMs MO CHEIHATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOduIIs.

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 HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeueHb J1abopaTOpHBIX U
NPAKTUUECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYHUTENb J€laeT BbIOOp
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAWBHYaJIbHBIX
0COOCHHOCTEH 00yYarOIIUXCS.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Paznen 1. Hayunbiii MeTOA NO3HAHUSA NPUPOIBI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo1 mo3HaHus U
METO/Ibl UCCIEIOBAHUS (PUBNUYECKUX SIBJICHUU.

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

CriocoObl  u3MepeHus: (U3MUECKUX BEIMYMH (aHAJIOTOBblE M LHU(POBBIC
U3MEpUTEINbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

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

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKa,
abCOMIOTHO TBEPIOE TENO, HACATbHAS KUIAKOCTh, WACATBHBIA Ta3, TOYCUHBIN
3apsna). ['unore3a. dusnyueckuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH. Pu3ndecKast
TEOPUS.

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

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmMUKym.

M3mepeHne cuiibl TOKa M HANPSXKEHUS B LENU IMOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U MU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HakoMcTBO C nudpoBoii taboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(U3UYECKUX BEIIMYWH 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 MPOEKIMH HA OCU CHCTEMBI
koopauHat. Tpaekropus.

[lepemeniienne, CKOpPOCTh (CpPeaHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HAa OCU CHCTEMbl KOOPAMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHUE. 3aBUCHUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MAaTEPUAJIbHOM TOUYKU OT BPEMEHU U HX
rpaduku.

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



KpuBonmHenHoe  nBuxeHue. JIBMKEHHE  MATEpPUAIIBHOM  TOYKHA  IIO
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKOpocTh. llepwon m wacTtoTta oOpaiieHus.
[{eHTpocTpeMuTeEnbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLUHUAIBHOE) U MOJIHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE TMPOLECCHI: CIUIOMETP,
JBWKEHUE CHapsOB, LEMHbIE, IMIECTEpEHYAThIE W PEMEHHBIE IEpeaadH,
CKOPOCTHBIE JTHU(THI.

Hemoncmpauyuu.

Mopens cucteMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KECHUS.

Crioco0Obl uccie0BaHus IBUKEHUI.

NnrocTpanys NpeaenbHoro nepexoia i \3BMEpEHHe MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCIIOJI30BAHUEM MEXaHU3MOB.

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

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

Hamnpasnenue 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 yCKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

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

U3mepenne  ycKopeHUss ~ CBOOOJHOTO  mafeHUst  (PEKOMEHJIOBAHO
UCIIOJIb30BaHue IUPPOBOI TabOpaTopun).

W3yuyenue [ABMKEHUS Tena, OpOIIEHHOTO Tropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSMOMl MPONOPUUMOHAIBHOM 3aBHCHMOCTH MEXAY JaIbHOCTBIO
I10JIETa U HAYaJIbHOU CKOPOCTBIO TEJA.

N3ydeHne IBHXKEHUS Tella MO OKPYKHOCTHM C IOCTOSSHHOM IO MOZIYJIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBbii 3akoH Hprotona. MueprumanpHble cucteMmsl orcyéra. IIpmHnmn
oTHocuTenpHOCTH ['anmunes. HenHepuuanbHble cUCTEMbl OTCUETA (ONpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIuUI Cyneprno3uiuuy CHil.

Bropoiu 3akoH HeroTOHA 1711 MaTepUaaIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TSITOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOU MACCHI.

Cuna tspxkecTu. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO NaJEHUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckoid IMHUpOThHl. JIBUXKEHUE
HEOECHBIX TeN U uX cIyTHUKOB. 3akoHbl Kerepa. IlepBast kocMudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuna TpEHHUs CKOJIBKEHUS U CUJIA TPEHMS
nokos. Koapduuument tpenus. Cuna coOnpoTHBICHHUS MPH JBWKEHUU Tela B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKECHUS.

Hasnenue. 'mapocratnyeckoe gasienue. Cuna Apxumesa.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOALIMITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

Habntonenue NBHKEHHUS TEN B MHEPLUUAIBHBIX M HEMHEPLUHUAIbHBIX CHCTEMAX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LWJIMHAPOB WM WIapOB Pa3HOM MacChl C OJUMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUATILHON CUCTEMBI OTCYETA.

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

PaBeHCTBO cWiI, BOBHUKAIOIIMX B PE3YyJIbTaTE B3aUMOJECUCTBUS TEIL.

N3mepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCcKOpeHHOM NOABEME U AJCHUU.

IleHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IOKOsI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

W3mepenne paBHOACUCTBYIOLIEH CHII MPH JBH)KEHUU OpycKa MO HAKIOHHON
IIJIOCKOCTH.

ITpoBepka TUIIOTE3Bl O HE3aBHUCHUMOCTH BpPEMEHHU JBHXKEHHMS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

W3yueHue NBUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
JETKUM OJIOK.

N3mepenne koddduiieHTa TpeHus Mo BEJIMYMHE YTJIOBOTO Kod(duireHTa
3aBUCHUMOCTH Frp(N).

HccnenoBanue NBHKEHUS Opycka MO HAKJIOHHOM IIOCKOCTU C MEPEMEHHBIM
K03 ULIMEHTOM TpEHUS.

W3ydenne NBUKEHUS IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpmoe Teno. IloctynmatensHoe M BpaliaTteabHOE JBUKEHUE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHus. Ilimedo cuibl.
CnoxeHune CUJl, TPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HeyCTOMYNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTEIBHBIN KpaH, pelETYaThle KOHCTPYKIIUH.

Jemoncmpauyuu.

YcnoBust paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

HccnenoBanre yCIIOBUM paBHOBECHS TBEPAOTO TeNd, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHe KPOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOMAb OTIOPHI.

Tema 4. 3axonwl coxpanenus ¢ mexanuke.

NmMnysibc MaTepuanbHOM TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LeHTp Macc
CHUCTEMBbI MAaTEPUAIBHBIX TOYEK. TeopemMa 0 IBUKEHNUHU LIEHTPA Macc.

WMty 1bC CHIIBI 1 ©3MEHEHNE UMITYJIbCa TENa.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTrepualibHOW TOYKH. IIpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITYJIbCa B HEHTPAJIbHbBIX MOJIAX.

PaGota cumel Ha MajioM W Ha KOHEYHOM TiepemernieHun. [ paduuaeckoe
npecTaBieHue paboThl CHIIBI.

MoOITHOCTH CHUIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU MATEPUAIBHON TOUYKH.



[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs 3HEprus.
[ToteHuunanbHast SHEPrust yrnpyro AeQpopMUPOBaHHOU Mpyx uHbL. [loTeHnanbHas
DHEPrus Tela B OJAHOPOJHOM TIpaBUTALMOHHOM mnoje. [loTeHuumanbHas 3HEprus
TeJa B TPABUTALIMOHHOM I10JIe OJHOPOJIHOTO Iapa (BHYTpHU M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHyuM s UMACaIbHOM >KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON YHEPTUH.

TexHHUYecKue yCTPONCTBA U TEXHOJIOTHYECKUE MPOLECCHL: JIBUKEHUE PAKET,
BOJOMET, KONEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOIN, (QUIypHOE KaTaHWE Ha
KOHBKax.

Hemoncmpauyuu.

3aKOH COXPAHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPILIEHUN PabOTHI.

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

CoxpaHeHHEe SHEPTHH MPU CBOOOTHOM TaICHHH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

W3mepeHne nMmimyJibca Telia o TOpMO3HOMY Iy TH.

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

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs UMITYJIbCa ITPU YIPYTOM B3aUMOJIECHCTBUM.

M3mMepeHre KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY MYTH.

CpaBHEeHHE W3MEHEHUS MMOTCHLIUAIbHOW SHEPTHH MPY>KUHBI C pabOTOM CHUJIIBI
TPEHUSL.

Omnpenenenve pabOTHl CUJIBI TPEHHUS MPH JABIKEHUU Tella MO HAKIOHHOW
IIJIOCKOCTH.

Paznen 3. MoJgekyasipuasi Gu3nka 1 TepMOJIMHAMUKA.

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUYUECKOT Mmeopuu.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIApHO-KMHeTnyeckon Tteopuun (MKT), wmx
onbITHOe oOocHoBaHue. Jluddy3us. bpoyHOBCkoe JBIKEHHE. XapakTep
JBW)KCHUSI M B3aMMOJICHCTBUS YACTHUI] BellecTBa. Moneinm CTpOeHHs Tra3oB,
KUIKOCTEH M TBEPABIX TEN M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneid. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BeliecTsa.
[ToctrostnHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkama
temrepatryp Llenscusi.

Mopens uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU: YaCTHULBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omnponecchl B
UJealbHOM Tra3e C I[IOCTOSIHHbIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIpe/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MeXIy [JaBJIE€HUEM U CPEIHEH KUHETHYECKOW  SHEeprueu
NOCTYIATEJbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJI HIEAJIBHOIO ra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KHMHETHYECKOW 3HEPTHUEN MOCTYyNaTeIbHOIO TEIJIOBOrO IBH)KEHHS €€ YaCTHULI.

TexHn4eckrue yCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHL: TEPMOMETD,
0apomeTp, MoTy4eHre HaHOMAaTEPHAIIOB.

Jemoncmpauyuu.

Mopenu 1BUXKEHNs YaCTHL] BEIIECTBA.

Monens OpOyHOBCKOTO JBUKECHMUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddyzus sxuakocTe.

Mogaens onbita LlTepHa.

[IpuTsrKeHNE MOJIEKY L.

Mopaenu KpUCTaJuIMYeCKUX PEMIETOK.

Habntonenue u uccieioBanre n30MpoIeccoB.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXTy TOpsYeil U XOJI0JHOM BOJIOM.

W3yueHue H30TEpMUYECKOrO IMpouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3ydeHne n30X0pHOro nporuecca.

N3yuenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmogunamuueckas (T/]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEeHHHE mapaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEIHHUE 3HAYEHHUsI BEJIUYMH, OMHUCHIBAIOIINX
€€ COCTOSIHNE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano TepMoauHamuikud. (CaMONpPOU3BOJIbHAS — pelakcaius
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuealbHOr0 raza B TEPMOJUHAMUKE — CHUCTEMa YpaBHEHHI:
ypaBHeHUEe MeHaeneeBa—Knanelipona U BbhIpaXEHUE 11 BHYTPEHHEW >HEPTUMU.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHUEHTPALHs YaCTHILl, BBICOKHE
TeMnepaTrypbl. BeipaxkxeHue il BHYTPEHHEW 3HEPrud OJHOATOMHOTO HJICaIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMUKe. Boruucienue padboThl 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Tennomepenaya  kak  crmoco0  W3MEHEHHUS ~ BHYTPEHHEW  DHEpruu
TEPMOJMHAMHYECKOW  CcHUCTeMbl 0e3  coBepmieHus pabotel.  KonBekmws,
TEIUIONPOBOJAHOCTD, U3JTy4YCHHUE.

KomnuectBo Ttemnorel. TennoéMkocTh Tena. YaenbHass W MOJIIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUWE Maiiepa. YenbHas TEIIOTa CTrOpaHUs
torumBa. Pacuér kommuecTBa TEMIOTHI mpu Teruionepenade. I[lonstue 00
annabaTHOM Tporecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAss osHeprus. KoimuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoil 3akOH TEepMOAMHAMHMKH JJisI PAaBHOBECHBIX IMPOLIECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIHUT
eIMHCTBEHHAs afauadbara. AOCONIOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKM i1  HEPAaBHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO TepeaTh TEIUIOTY OT 0oJiee XOIOAHOro Tea K 0ojiee HarpeTomy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUPOIHBIX MPOIIECCOB.

[Tpuniunel aecTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

DKOJIOTUYECKHE ACHEKThl MCIOJIb30BaHUSI TEIUVIOBBIX ABUrareneid. TemmoBoe
3arpsi3HEHHE OKPYKArOLIE CpeJibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIBHUK,
KOHJUIIMOHED, AU3EIbHBIA W KapOIOpaTOpHBIA JBUraTeNd, HapoBas TypOuHa,
MOJIyYECHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3AUUs «TEIUIOBBIX» OTXOMIOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTUIN3alUs OMOOPTaHUYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TETUIOBOM» U AJICKTPOIHEPTHH.

Jemoncmpauyuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

HN3mepenne yaenbHON TEMIIOEMKOCTH.

Hccenenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBA3UM DHEPTHM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS KUIKOCTEM.

Tema 3. Acpecammnwie cocmoanusn geuyecmea. Pazoevie nepexoowl.

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

HacebllieHHbIE W HEHachIlleHHblE Mapbl. KayecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, NX HE3aBUCUMOCTH
0T 00bE€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIIEPaTypbl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BrnaxHocTs Bo3ayxa. AOCOMIOTHAS M OTHOCUTENbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOIUS CBOIMCTB
KpuctaiuioB. [lmaBieHne W Kpuctaim3auus. YJIEJbHAas TEMIOTAa IUIABICHUS.
CyOmmmanusi.

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

TemnnoBoe paclIUpeHue KUIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEWHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHUM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[Tpeobpa3zoBanue 3Heprun B (Pa3oBbIX MEpexoaax.

VYpaBHeHuUe TerIoBoro OanaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MAaTEPUAJIbI.

Jemoncmpauyuu.

TennoBoe pacmmpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenne npyu noHM>KEHHOM JIABJICHUMU.

W3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnBbITHl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHUsI.

Moaenu HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHns BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunwr nepopmaruii.

Hab6mronenue manpix gedopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

N3yuenue 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX MTAPOB.

N3mepenne abCOMIOTHOW BIIAXHOCTHM BO3JyXa M OILIEHKa MacChl MapoB B
IIOMEILECHNH.

N3mepenne ko3P dpuiimeHta noBEpXHOCTHOTO HATSHKEHUS.

N3mepenne moayns FOHra.

HccnenoBanrme 3aBUCUMOCTH  nedopmaruu  pe3smHOBOro oOpasia  oT
NPUIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JnekrpoanHamMuka.

Tema 1. Inekmpuueckoe noe.

OnekTpu3alus Tea U e€ MpOosBICHUSA. OJEKTpUYecKuid 3apsa. [Ba Buaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOAHUKM, NHMAJIEKTPUKH U  MHOJYINPOBOIHUKH.
OneMeHTapHbId JJIEKTPUYECKUI 3apsil. 3aKOH COXPAHEHHs BJIEKTPUUYECKOTO
3apsza.

B3aunmopneiictBue 3apsaoB. Toueunble 3apsanbl. 3akoH Kyrona.

DIeKTpuiecKoe nojie. Ero AeicTBUe Ha JIEKTPUUYECKUE 3aPsiJIbl.

Hanpspk€anocts  snektpuueckoro  mosa.  [IpoOuenid  3apsin.  Jlunuwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOro NoJisi. OJHOPOIHOE IEKTPUUECKOE TOJIE.

[JoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMOJs. Pa3HOCTH MOTEHIMATIOB H
HanpspkeHue. [loTeHnumanbHass >HeEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHman snexkTpocratuyeckoro nosist. CsA3b HANPSIKEHHOCTHU MOJISL U Pa3HOCTH
NOTEHIMAIOB ISl  AJIEKTPOCTATUYECKOro Mojs (Kak OJHOPOJHOIO, TaK H
HEOJHOPOJIHOTO).

[IpyHIMT Cynepno3uLUN SJIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMEepHO 3apsbkeHHOM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro no 00béMy Imapa. Ilose paBHOMEpPHO 3apsKEHHOU
OeckoHEeYHOM TIocKOCTH. KapTuHbl JMHUM HAnmpsDKEHHOCTH JTHX MOJeH U
SKBUIIOTCHIIMAIBHBIX TOBEPXHOCTEN.

[IpoOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3aps0B.

JusnexTpuku B DJIEKTPOCTATUYECKOM  MOJIE. Jwusnextpruueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coennHEHNE KOHIEHCAaTOpoB. [locmenoBarenbHOe COeMHEHNE
KOH/JIEHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHWE 3apsSyKEHHON YaCTHULIBI B OJTHOPOIHOM JIEKTPUUECKOM II0JIE.

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

Hemoncmpauyuu.

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX MIACTUH.

Mogpens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[TpOBOJTHUKH B 3JIEKTPUYECKOM I10JIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpONUCTBO U IEVUCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAaAH
IJJACTUH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

OHeprus 3JIeKTPUYECKOTO OIS 3apsHKEHHOTO0 KOHIEHCAaTopa.

3apsnKka 1 paspsjika KOHIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

OueHka cujl B3auMOIEHCTBUS 3apsKEHHBIX TET.

HabGmronenue npeBpailieHus SHEPTUH 3apsKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3ITy4YEeHHs CBETOIMOAA.

W3yueHue npoTeKaHus TOKa B LENH, COAEPKALLENH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) pu
MOCJIEA0BATEILHOM COEAUHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 21eKmpuydeckuii mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBusi cymecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenue U u DJIC é.

3akoH Oma 11 ydacTKa Lenu.

DneKkTpudyecKkoe CONPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJIECHUS
OJHOPOJHOTO MPOBOJHHUKA OT €ro JJIMHBI M IUIOIAAU TOIEPEYHOIO0 CEUYEHUS.
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, MapajuiebHOE, CMEIIAHHOE COEIUHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHbIX dnekTpudeckux 1eneil. [Ipasmma Kupxroda.



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

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

OJIC um BHYTpEeHHEE COINPOTHUBJIEHHWE HCTOYHMKA TOKa. 3akoH Owma mid
MOJHOW  (3aMKHYTOM) JJICKTPUYECKOM I1enmr. MOIIHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Hemoncmpauyuu.

W3mepeHne cUilbl TOKA U HAIPSKEHUS.

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

3aBUCHUMOCTb COIPOTUBIICHUS IUIMHAPUYECKUX HPOBOJHUKOB OT JUJIMHBI,
IUIOIIAH MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBIIEHUS TPU IOCTOSSHHOM
HaIPSHKEHUU.

[Ipssmoe nzmepenune IJIC. KopoTkoe 3aMbpIKaHHE TalbBaHUUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crnioco0sbI coennHeHust ICTOYHUKOB Toka, DJIC Oarapeii.

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

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMUKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

N3mepenne yaenbHOro CONpOTUBIIEHNS POBOIHUKOB.

HccnenoBanve 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS U JIAMIIBI
HaKaJIUBaHMUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPA).

N3mepenne D/1C 1 BHyTPEHHETO COITPOTHUBIICHHUS HICTOYHUKA TOKA.

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

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

HccnenoBanre 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunvix cpeoax.

DJIEKTpUYECKAasi MPOBOAUMMOCTb  PAa3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAJLIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAIIOB OT
TemMiiepaTypbl. CBEpXIpPOBOAUMOCTb.



DNeKTpuYeCKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[ToynmpOBOIHUKH. CobOcTBeHHass W TOpHUMECHas  MPOBOJUMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPHOOPHI.

ONEeKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHUCCOLUALMS.
Onextponns. 3akoHbl Papanes 1 JIEKTPOIIN3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIM
paspsan. Paznuyneie TUIIBI CAaMOCTOSTENBHOTO pa3psana. Monnus. [lnasma.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: Ia30pa3psiIHbIC
Jammbl, SJIEKTPOHHO-JIy4eBas TpyOKa, HOJYyNpPOBOJHUKOBBIE NPUOOPHI: AMOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAUOJ, TajJbBaHUKA, paUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIUSI.

Jlemoncmpayuu.

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 3ekTposinza dapazes.

HckpoBoit paspsa ¥ IpOBOAUMOCTB BO31yXa.

CpaBHEHHE MPOBOAUMOCTH METAUIOB U MOJIYITPOBOHUKOB.

OOHOCTOPOHHSSI MPOBOAUMMOCTD TUOAA.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padomeul, nPAKMUKYM.

Habmronenue snexrponnsa.

W3mepenne 3apsiaa OTHOBAJIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  COIIPOTHBIICHHsST — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphI.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BETUYMH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEIIHOCTH U3MEPEHUN (PU3UUECKUX BEJINYMH.
OueHka rpaHul] NOrPEeIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHW, MCCIEAOBAaHWHA  3aBUCHMOCTEU
¢u3znyecKkux BEIMYWH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTe3 (BHIOOp U3 pabdor,
ONMCAaHHBIX B  TEMAaTHYECKMX  pas3lenax «YYEHMYECKMM  JKCIIEpUMEHT,
Ja00paTopHbIE PAOOTHI, TPAKTUKYM).

MexnpeameTrHbie CBSA3HM.

NUzyuenne kypca ¢usuku yrinyonéaHoro ypoBHs B 10 kiacce
OCYILECTBISICTCS ¢ YYETOM CONEPKATENBHBIX MEXIPEIMETHBIX CBSA3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpauu U TEXHOJIOTHH.

Mesicnpeomemmuvie nOHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEM OO0 HAYUHO20
no3nanuA: sIBICHUE, Hay4yHBIH (akT, TUroTe3a, ¢u3nyecKas BeIMYMHA, 3aKOH,



Teopusi, HAOJIOACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, N3MEpPUTENbHbIE TPUOOPHI, HUPPOBas 1abopaTOpusI.

Mamemamuka: peumieHue CUCTeMbl ypaBHeHMH. JluHeitHas ¢QyHKUuS,
napaboJia, rurepOosa, ux rpadukd U cBoicTBa. TpuroHomerpudeckue GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpOeKIHH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe NABMKCHHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKPYXKAIOLEH Cpelbl,
yTHWiIM3anus OWOOPraHMYECKOro TOIUIMBA Il  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAlIWJUISIPHbBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUUECKHUE SBJICHUS B )KUBOW TIPUPOJIC.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHWE AaTOMOB M MOJEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIYyYE€HHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBA TBEPABIX TeJI, KUIAKOCTEH U Ta30B, KUJIKUE KPUCTAILIbI, SJEKTPUUECKUE
CBOMCTBA METAJUIOB, IEKTPOIUTUYECKAS TUCCOLMALUS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMU), UCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHKE (TUPOCKOI, BOJAOMET W JIPyTWE), JBUTATEIh BHYTPEHHETO
cropanusi, naponasi TypOuHa, OBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
MOJIyYeHUs] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
ra3opaspsiIHble JIaMIIbl, TOJTYIIPOBOAHUKOBBIE IPUOOPHI, FAJIbBAHUKA.

11 KJTACC

Paznen 4. JnekrpoanHamMuka.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUEe TNOCTOSIHHBIX MarHUTOB M MPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM uWHAyKuMH. [lIpuHiun cynepnosunnu
MAarHUTHBIX NOJIeH. JIMHUM MarHUTHOM MHIYKLWH.

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

Cuna AmMnepa, €€ HanpaBJICHUE U MOJTYJIb.

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

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



TexHuueckue YCTpOﬁCTBa N TCXHOJOTMYCCKHUC IIPOLCCChI: IMPUMCHCHHUC

MTOCTOSIHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TECTEP-MYJIBTUMETD,
AJIEKTPOJBUTATENH SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauyuu.

Kaptnna nuHMA  MHAYKOMM ~ MAarHATHOTO — TOJS  IOJIOCOBOTO M
MOIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KaptrHa nuHUN MarHMTHOW MHIYKIIMU TIOJISI INIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBruE 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaOmronenue ABWKEHMS My4dKa JIEKTPOHOB B MATHUTHOM MOJIE.

[TpuHIMDO JNENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHuTHOTO IMOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue neCTBUSI HOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenune cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW UHAYKIIMU HA OCHOBE MU3MEPEHUs CUIIbI AMIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBiieHue ANEKTpOMarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC uHAyKuuu. 3aKOH JieKTpoMarHuTHOW wuHaykuun Dapanes.
Buxpesoe anexrpudeckoe nozue. Toku Dyxko.

OJC uHAYKUMM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TMOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJOIMYECKHUE IMPOUECCH: MHAYKIMOHHAS
[I€4b, COJICHOU/I, 3allIUTa OT JICKTPU3ALMNHU TEJ IIPU ABUKECHUNA B MArHUTHOM I10JIE
3eMuIH.

Jemoncmpauyuu.

HabGnrogenue siBjaeHUS 3JI€KTPOMAarHUTHOW MHTYKIIUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIMH OT CKOPOCTH W3MEHEHHUS
MAarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOH (METHON) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

Uccnenosanue 3aBucumoctd IJ[C caMOMHIYKIMHU OT CKOPOCTH M3MEHEHUS
CHUJIBbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

OmnpeneneHre UHAYKIMU BUXPEBOTO MarHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

COopka MoJ1enH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBoOOIHBIE KOJICOAHNUS.

["apMonunyeckue konebanusi. Kunematuueckoe ¥ JTMHAMHYECKOE OMNMHUCAHUE.
DHepreTuyeckoe ONMucaHue (3aKOH COXPAaHEHUS MEXaHWYeCKOW sHeprum). BoiBon
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJICOAaHUN U3 MX YHEPTeTUYECKOTO U
KMHEMAaTU4€CKOTO OMUCAHMUSL.

Amvmintyaa u ¢asza konebanui. CBsI3b aMIUIMTYIbl KOJE€OaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepwon m uacrora koneOanumii. [lepmom Manbix CBOOOIHBIX KoJieOaHUM
MaTEeMaTUYeCKOro MasTHHKA. llepros cBOOOAHBIX KoeOaHM MPYKUHHOTO
MasITHHUKA.

[TonsiTue o 3aTyxaromux Kojaebanusx. BeiHyKaeHHbIe KoneOanus. Pe3oHanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue ycTpoucTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauyuu.

3anuck K0e0aTeTLHOTO ABUKCHUSI.

Habmronenne He3aBUCUMOCTH MEpUO/Ia MaNbIX KojeOaHu# rpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyXamux KojaeO0aHUi 1 3aBUCUMOCTH NIEPUOJIa CBOOOTHBIX
KOJIEOAHHM OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWW Tpy3a HA MACCUBHOM TMpYKHWHE C IEIbIO
dbopmupoBaHUs PEACTaBICHUIN 00 UACATBHON MOJCIN MTPY>KUHHOTO MAasTHHUKA.

3aKOH COXpaHEHUs YJHEPTUU NPU KOJIeOaHUSAX Ipy3a Ha MPYKUHE.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUIA.

Hab6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.



N3mepenne mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBHXKEHUS TENa B X0/I€ KOJIEOaHH Ha yIPYroM MOJABECE.

M3yuyenue nBUKEHUSA HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/AbI 3aTyXaIOIINX KOJIEOaHUI.

HccnenoBanue BoIHYKIECHHBIX KOJICOAHHI.

Tema 2. dnekmpomacHumnuple KO1e0AHUA.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
uaeanpHoM KoisiebatenbHOM KOHType. Popmyna Tomcona. CBsi3zb aMIIIUTY/bI
3apsijia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIBI TOKA B KOJeOaTeIbHOM KOHTYPE.

3aKOH COXpaHEeHMsI SHEPTUU B HI€aJIbHOM KOJe0aTeIbHOM KOHTYPE.

3aryxaromue JIEKTPOMAarHUTHBIC KoJie0aHusl. BbIHYyX/1€eHHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemeHHbIi1 TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYIHOE U
JEICTBYIOIIEE 3HAUYCHHWE CHJIBI TOKAa W HAMNpsHKEHUS MpH pa3indHoil (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NIM CHUHYCOUJAIBHOIO NEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpspKeHUN.

Wneanvupiii  Tpanchopmatop. IlpousBonacTBo, mepemadya u moTpeOieHHe
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKUE PUCKHM IpU IPOU3BOACTBE JJEKTpo3Hepruu. KymbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUH JJIEKTPOIIEpeaay.

Hemoncmpauyuu.

CBOOOHBIE JIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHUM OT UHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OctuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIMX 3JIEKTPOMATHUTHBIX KOJEOAHUH.

Mopaeinb 31eKTPOMarHuTHOIO FreHepaTopa.

BrIHYX/1€HHBIE CHHYCOMIAJIbHBIE KOJIEOaHNUs.

Pesncrop, KaTymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu MoOCIENOBATEIIBHOM COCAVMHEHUM PE3UCTOPA, KATYILIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMATOpa.



Mojenb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

N3yuenue tpanchopmaropa.

HccnenoBanre MEpPEMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KATYILIKY U PE3UCTOP.

Habmronenune 35eKTpoMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OIHDL.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeuHble u
NpONOJbHBIE BOJHBL. [lepuon, CKOpocTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, NpeJoMieHHe, MHTephepeHlHs u
U paKims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CJIIOBUS M3IYUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B 3JIEKTPOMAarHuTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPAXKEHUE,  MPEIOMIICHUE,
nosisipu3anus, naTepdepeHns u Auppakius.

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

[IpuHIMTBI paguoCBs3U U TeneBuaAeHuA. Paqnonokanms.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuyeckrue yCTpOWCTBA M MPAKTUYECKOE INPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OOpazoBaHue U pacpOCTPAHEHUE MONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue otpakeHus U IpeoMIICHUS MEXaHUYECKIX BOJIH.

Hab6monenue natepdepeHny U AUPPaKkIu MEXaHUUYECKUX BOJIH.

AKYCTUYECKUI PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro NpUMEHEHNE.

Habntonenue cBsi3M T'POMKOCTM 3BYKa M BBICOTBI TOHAa C aMIUIUTYJIOM U
4acTOTOW KoJeOaHuH.

HccnenoBanne  CBOMCTB  JJEKTPOMATHUTHBIX  BOJIH: OTpaXECHHUE,
pesioMJIeHUE, Mospu3anus, qudpakius, uHTephepeHus.

Oo6HapyxeHue nHGPAKPaACHOTO U YIbTPahUOIETOBOIO U3ITyUESHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.



W3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMosIMHEHOE pacIpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
iockoM 3epkane. Cepuyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MMOKa3aTelb NpeoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOILICHHWE JJIMH BOJIH NIPH NEPEXOJE MOHOXPOMATHYECKOI'O CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

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

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIil yroi MojaHOrO BHYTPEHHETO
OTPAKECHMUS.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosiHUE M OINTUYECKas CHJia TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOW cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOTO
MOKA3aTeIs MPETOMIICHUS.

@opmyJiia TOHKOU JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox nyda, ONpOLIEAIIEro JUH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudyeckoi ocu. IlocTpoeHne wu300paKeHM TOUKHM W OTpe3ka NpsMON B
coOMpaloIIMX U pacCenBarOUIUX JIMH3aX U UX CUCTEMaX.

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

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT JBYX KOI€PEHTHbIX HCTOYHHMKOB. [IpuMepsl KilacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

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

[Tonspuzanus ceera.

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

Hemoncmpauyuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanue npeoMII€HUsI CBETA.

Hal6mronenue moiHoro BHYTPEHHETO OTpaxkeHusi. Moiens CBeTOBOIA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB YEpe3 IUIOCKOMApaUIeNbHYIO
IJJACTUHY U MIPU3MY.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.

Mopaenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepenmm cpera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HabGmronenue nudpakiuu cBera.

N3ydenne nuppakiIMOHHON PEIIETKH.

Hab6monenue nudpakiinoHHOTO CHIEKTpa.

Habmronenue aucnepcuu cBeTa.

HabGnronenue nossipusaliuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJIS1 U3YUECHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadopamopusie padomul, npaKmMuKym.

N3mepeHnure nokazaresis npeioMIIeHUs CTEKJIA.

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

N3mepenne PoKyCHOrO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yenue n300paXkeHNs B CUCTEME U3 TUIOCKOTO 3epKayia U JIMH3HI.

[Tomy4yenune n300pakeHUs: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIIny U Mosipu3aliu CBETa.

M3ydenne noyisipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTEpPEPEHITNH JIA3ePHOTO U3ITyICHHS Ha IBYX IIEIISX.

Habmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

HN3mepenne IiMHbl CBETOBOM BOJIHBI.

[Tomy4yenue criekTpa W3Ty4YEHUs CBETOIMOAA TIPH TOMOIU TU(PAKIIMOHHON
PELIETKU.

Pasznen 6. OcHOBBI crieIHAJILHO TEOPUU OTHOCHTEIbHOCTH.

['panvipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynaTel
CIIELIMAIBHOW TEOPUH OTHOCUTEIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpasoBanus  Jlopenta.
VYcnoue npuuuHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHU U COKpALIECHUE JJIHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b MaccChl C SHEPrUEl U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTEU 3apSKEHHBIX YACTHIL.

YueHn4eckuii SKCIIEpUMEHT, JT1ab0paTOpHBIE PaOOTHI, MPAKTHUKYM.

OnpeneneHue MMIYJbca W DHEPrUM  PEISTUBUCTCKUX 4YacTuil (1o
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUI B MATHUTHOM TIOJIE).

Pasznen 7. KBanToBasi pusuka.

Tema 1. KopnycKynapno-60ano60ii Oyaausm.

PaBHOBECHOE TEIJIOBOE M3JIy4YeHHE (M3ITydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemienuss Buna. ['mnores3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOIIOTHO
NOTJIOIIAIONIYI0 M a0COJIIOTHO OTpaXkarollyro mnoBepxHocTh). Ombitet I1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTul. Bomub! ne bpounns. /[nuna Bonssl ne bpounis u
pasMepbl 00JacTH JIOKIM3AIUU  JBWXKYIIEWCS dacTuilbl. KopmycKynspHO-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka uzmepeuii B Mukpomupe. COOTHOUIEHUSI HEONPEneIEHHOCTEH
[eitzenoOepra.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIEKTPOMETD,
dboToseMEHT, (HOTONATUMK, TYHHEIBHBIM MHUKpPOCKON, CoOJIHEUHas Oarapes,
CBETOJIUOL.

Jemoncmpauyuu.

®o1orh(HeKT Ha YCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHemHETo (poTodddekra.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  INOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue Gporopesucropa.

N3mepenne nocrostHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIHUO/ OT HAIIPSIKEHUSI.

Tema 2. Duzuka amoma.

OnbITel MO HCCIENOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u nornonieHrue GOTOHOB MpU NEPEXO/e aToma
C OJTHOTO YPOBHsI SJHEPTUH HA IPYTOU.



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

CrnoHTaHHOE U BBIHYKJIEHHOE U3TydeHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpauyuu.

Mopenb onbita Pesepdopra.

Habnronenue nuHeyaThIX CIEKTPOB.

YCTpONCTBO U IECUCTBUE CYETUMKA MOHUZUPYIOIIUX YACTHLL.

Ornpenenenue JIMHBI BOJHBI JA36PHOTO U3Ty4YECHUS.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMUKym.

HaOmronenue nuHeRyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. @u3uka amomnozo A0pa u I1EMEeHMAPHBIX YACMUY,.

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

PamuoaktuBHOCTh. Anb(a-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['amma-usnydeHue.

3akOH pPaAuOAaKTUBHOTO pacnaja. PaamoakTHBHBIE HM30TONBI B IPHUPOE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3Iy4YeHUs. BiusHue pagvoOakKTHBHOCTH Ha YKUBbIE
oprauu3msbl. EctecTBeHHbIN QoH n3nyuenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlegext macchl sapa.

SAnepusie peakuuu. JleneHue u cuHTes sAaep. AnepHeie peakTopsl. [Ipobdiembl
YIPaBIIEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTHMYECKHUE ACHEKThl Pa3BUTHS
SIEPHON SHEPIETUKH.

Mertoapl perucTpanuy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTUL.

@dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapHOHBI, ME30HbI U JICNTOHBI.
[IpencraBnenne o CtanaaptHoi Moaenu. KBapk-rimooHHas MOAENb aApPOHOB.

®dusznka 3a npenenamu CranaapTHol Mozaenu. TE€MHas maTepus U TEMHas
DHEPIUsl.

EnuncTBO usnyeckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTUUYECKHE MTPOLIECCHI: TIO3UMETP, Kamepa
Bunbcona, saepHblii  peakTop, TEpMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpaQusl.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. JiieMeHTBI aCTPOHOMUM M ACTPO(PU3UKH.



Orarbl pa3BUTHs acCTpOHOMUHM. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsl OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 00BEKTOB.

Mertoael aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EPHAsT aCTPOHOMHMUSI.

Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, MX BHUIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

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

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpaMma «CEKTPAIbHBINA KIacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIIEAOBAaTEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» JUIsI 3BE3] TJIABHOW IIOCIENOBATEIBHOCTH. BHyTpeHHee cTtpoeHue
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU KU 3BoItonnu CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii IlyTe — Hama I'anaktuka. [lonoxxenue u nuxenue CoJsiHLIA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B sAapax
rajgakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemukToBOE M3MydEHHUE.

Maciurabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3qHOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C MCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH JJI ONpeIesIeHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be31Hs (CeBEpHOro MOMyLIapus U SPKUE
3BE3/bI.

HaGmronenuss B Teneckon JlyHBI, IIaHeT, TyMaHHOCTEH U 3BE3IIHBIX
CKOIUJICHUM.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 u3MepenHus (PU3NIECKUX BETUYHH C MCIOJIH30BAHMEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHM, MCCIEJOBAaHUW  3aBUCHMOCTEU
bU3MYeCKuX BETWYHMH, TPOBEpPKA MPEMJIOKEHHBIX THUMoTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax  «YUYEHUYECKHH  JKCIIEPUMEHT,
Ja00paTopHbIE PAOOTHI, TPAKTUKYM).

06001 aomee NOBTOPEHUE.



O06o0061enne u cucTeMaTu3alus COAepKaHUs pa3AesioB Kypca «MexaHuKay,
«MonekynspHas pu3nKa U TEpMOAUHAMUKA», «DIEKTpoauHamMuKkay, «Konebanus
U BOJHBD», «OCHOBBI CIELHHAIBHOM TEOPUHM OTHOCUTENIBbHOCTHY», «KBaHTOBas
busnkay, « IIEMEHTbI aCTPOHOMUU U aCTPODU3UKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTHYECKOH,
COLIMAJILHON M ATHUECKOH c(epax AesITeNbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYCHHUE ONMCATEIIbHOU,
CUCTEMATU3UPYIONMICH, OOBSCHUTEIBHOM M  MPOTHOCTHUYECKOM  (DYHKIUN
dbuznyecKoi Teopuu, poJib HU3NUECKON TeOpUuU B (POPMHUPOBAHUHU TIPEACTaBICHUN
0 (U3MYECKOM KapTUHE MHUpPa, MECTO (PU3MYECKON KapTHUHBI MHpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MexnpeameTHbie CBSA3H.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHa B 11 kiacce
OCYIIECTBIISIETCA C YYETOM COAEPKATENBHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO0E8 HAYUHO20
no3nanuA: sIBICHUE, Hay4yHbIH (akT, THIOTe3a, (U3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJEHUE, DKCIEPUMEHT, MOJIEITUPOBAHUE, MOJENb, H3MEPEHHUE,
NOTPEUTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBast 1ad0paTopusi.

Mamemamuka: pelieHUE CUCTEMBl YpaBHEHHWW. TpPUTrOHOMETPUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMU HA OCH KOOPJAHUHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMEeHTApHBIX GyHKUMNA. [Ipu3Haku 1OMOOUS TPEYTrOIbHUKOB,
onpe/ereHue MIONIaaAu MITOCKUX GUryp u o0bEma Tell.

Buonozus: >nexTpuueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JNBWKEHUS B JKMBOM THPUPOJE, DSKOJOTMYECKHE PUCKHM NpPH MPOU3BOJICTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAWOWIEH  Cpenpl,
yJIbTPa3BYKOBass IOUArHOCTUKA B MEJIUIIMHE, ONTHUYECKUE SBICHHUS B IKHUBOU
IPUPOJE.

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

T'eozpachua: wmarnuTHple mNOJIOCA 3€MIIM, 3aJ€KM MAarHUTHBIX  pYa,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANIEKTpOJBUTATENb SIKOOM, TeHEepaTOp MEPEMEHHOrO0 TOKAa, WHIYKLIMOHHAs IMeub,
JIMHUAU 3JIEKTpoNepeaay, 3JIEKTPOABUraTelb, paiap, pPaAuONpPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-neub, yIabTpPa3ByKOBas JUArHOCTUKA B TEXHHKE,



POEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIly THUKOBbBIE
NIPUEMHHMKH, IEPHAsA DJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.



[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 00I1IEeCTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX IPAXKIAHCKOTO
oOliecTsa, y4yacTBOBaTh B CaMOYNpaBIEHHMH 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(hopMUPOBaAHHOCTD POCCUICKOMN IpaXIaHCKOMN UIEHTUYHOCTH,
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 OTHOLIEHWE 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
OCO3HaHHBIN BbIOOp OyayIiel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC IIJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpPa30BaHUIO M C€aMOOOpa30BaHUIO B
oOnactu (pU3MKHU Ha IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOTI0 BOCIIMTAHUA

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

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

paclIMpeHre OmNbITa AESATEIbHOCTH JKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 1O (PU3HKE.

HEHHOCTH HAYYHOI'O MIO3HAHUSA:

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

OCO3HAaHHME IEHHOCTH HAy4YHOW AESTETbHOCTH, TOTOBHOCTH B MpOIECCE
U3y4YeHUs: (PU3MKM OCYIIECTBISATh MPOEKTHYIO U HCCIEAOBATEIIbCKYIO
NEeSATEIbHOCTh MHAUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiicCTBUSA
Ba3oBble Jjornueckue JeicTBUA:

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

ONpEeNeNATh LENH JEATEIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHS,;

BBISIBISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

BHOCUTb KOpPPEKTHUBBI B JESATENBHOCTb, OLEHHUBaTh COOTBETCTBUE
pe3yJIbTATOB LIENSAM, OLIEHUBATh PUCKU MOCIEACTBHMN NEITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBbIe uccieaoBaTe/LCKHeE TeCTBUA:

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



BIAJCTh  HaBBIKAMU  Y4EOHO-HCCIENOBATEILCKOM W MPOEKTHOH
NEATeTLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3amad  (U3HIEeCKOTro
COJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOJOB MTO3HAHUS;

BJIAQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYyYEHWI0O HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMECHEHHIO B PA3JINYHBIX YICOHBIX
CUTyaIMsiX, B TOM YHCJI€ TPU CO3JaHHHM y4EeOHBIX MPOEKTOB B 00JACTH
busukwy;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyaJM3UPOBATh 3aaady,
BBIJIBUTATh THUIOTE3y €€ pelIeHus, HaxOJuTh apryMEHThl IJiA
JIOKA3aTelIbCTBA CBOMX YTBEPIKICHHM, 3a/JaBaTh MapamMeTpbl U KPUTCPUU
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 YUEOHBIX MTPEIMETOB;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIEC IOAXO/IbI 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,
aHalKu3, CUCTEMATHU3AlMI0 M HHTEPHPETALMI0 MH(POPMALUUA PA3ITHUUYHBIX
BUJIOB U (hOPM NPEJCTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX W KOMMYHHUKAIlMOHHBIX
TEXHOJOTMA B  PEIICHWH 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 Pa3IMYHBbIX (hopmarax c
y4€TOM Ha3HaueHus HUHGOpMAIMM M 1EJIeBOM ayJAuTOpUHU, BBIOUpas
ONTUMAJIbHYIO (JOPMY NPEJICTABIICHUS U BU3yaJlU3al1u.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:



OCYIIECTBIISATh OOIIEHWE Ha ypokax (HU3MKH W BO BHEYPOUHOUH
JESITENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MJIMKTHBIX CHUTyallud © CMST4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1aratb CBOIO TOUKY 3PEHHS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

MMOHMMAaTh W  HCHOJB30BaTh  MNPEUMYyLIECTBA  KOMAaHJHOW U
WHIUBUyJIbHON paboTHI;

BBIOMpPATh TEMATUKY M METOJAbl COBMECTHBIX JEUCTBHM C YYETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IIPUHUMATh LEJIHM COBMECTHOW JEATEIBbHOCTH, OPraHUu30BBIBATH U
KOOPJAWHUPOBATh JEHUCTBUA MO €€ JOCTHKECHUIO: COCTABJATH IUJIAH
JNEUCTBUH, paclpeessaTh POIM ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYK1aTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAay€CTBO CBOETr0 BKJAJa M Ka)XXJIOr0 yYaCTHHUKA KOMaHJIbl B
o01uii pe3ynbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

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

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

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe 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 ¢ y4ETOM HMEIONINUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;

JaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHUN;

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 JCHCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJBTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPUEMBI pediekcuu sl OIEHKHW CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

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

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIUX MpPU aHAIU3E PE3YJbTaTOB
JICATEIILHOCTH,

MPUHUMATh Ce0s1, TOHUMasi CBOU 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  OOydYarOmUXCs

COBEPILEHCTBYETCA AMOIIMOHAJIbHBIN MUHTEJIEKT, IpeAnoaratonmii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKIIOYAIOMIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS PA3BUTHs COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

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

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

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

COIIMAJNIbHBIX  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 JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y O0YUAIOLINXCS YMEHHIA:

MOHMUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOHN, COUMAJIBbHOM U ATHYECKOM cdepax AesTeIbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOI HAay4YHOU KapTHHE MUPA,
3HAYEHUE ONMCATEIbHON, CHUCTEMATH3UPYIOUICH, OOBSICHUTEILHOU H
MPOTHOCTHYECKOW  (PYHKIUH  (HU3UYECKON TEOPpUU —  MEXAHHKH,
MOJIEKYJISIpHON (DU3UKH M TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUHU B
dbopMHpOBaHUY MIPEACTABICHUHN O (PU3NUECKOIN KapTUHE MUDPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJeNed (Qu3nyeckux Ten u
MPOIIECCOB (SIBIGHWI): WHEpIMaNIbHAs CHUCTeMa OTCcuéra, abCOIIOTHO
TBEpIOE TEJI0, MaTepHaIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOOJHOE mTajeHue, a0COMOTHO ympyras jaedopmaius, aOCOTIOTHO
yIpyroe v abCOMIOTHO 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 OOBACHITH MEXAaHWYECKHUE TIPOIECCHl U  SBIICHHS,
UCIIOJIB3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMXKEHUS, (HOPMYJIbI KHUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M TMEepeMEIEHUs,
3akoHbl HplOTOHA, MNpUHIMI OTHOCUTENbHOCTH [anmumnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUSI UMITYyJIbCA U MEXAHUYECKOU
OHEPTUHU, CBsI3b Pa0OTHl CUJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPTHH,
yCJIOBUSI paBHOBECUS TBEPJAOrO Teia), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIpAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpazoBanmii [ amuies, BTOporo
U TPEThero 3aKoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMMIyJbCa U
MEXaHHYECKOM YHEPTUH, 3aKOHA BCEMUPHOTO TSITOTEHHUS;

aHAIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIOJIb3YSI
ocHoBHble mToNOkeHUsT MKT u 3akoHbI MoOJIeKyJIapHON (QU3MKK U
TepMOJUMHAMUKUA (CBA3b JABJEHUS HWJEAJBbHOIO Tra3a CO CpelHel
KUHETHYECKOW JHEPIUEN TEIUIOBOTO JBHXKEHHS W KOHLEHTPALIMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEOHEW KHHETHYECKOU
DHEPIrUEN TEMIOBOTO ABMKECHHS €T0 YACTHL, CBSI3b JIABICHUS UICATBbHOIO
raza C KOHUEHTpPAaUHMEW MOJIEKYJl M €ro TEMIEpaTypol, YypaBHEHUE
MeunneneeBa—Kianepona, MepBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH



COXpAHEHUsI SHEPIHMM B TEIUIOBBIX IPOLIECCAX), MPU 3TOM HCIOJIb30BATh
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs1 MenaeneeBa—KiianeipoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBJICHMS, HCIOJIb3Ys
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsina, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
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 U1 3aMKHYTOM JJIEKTPUYECKOM Lenu, 3akoH J[xkoyis—JIeHna,
npasuia Kupxroda, 3akonsr Dapajes s 2IeKTpon3a);

OMUCHIBATh (PU3WYECKUE TPOLIECCHl U SBJICHHS, WCIOJb3Yys BEIMYUHBI:
IIEpEMEIICHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CWJIbI, [JaBJEHUE, IOTCHUHAIbHAs] DJHEPIUs, KUHETUYECKas
SHEprusi, MeXaHU4ecKas SHeprus, paboTa CHIbI, LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHs, MOILHOCT,
SHEprusl B3aUMOJCHCTBHUS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
HEprus ynpyroi gedopmaiuu MOpyKUHBL, KOJIMYECTBO TEIJIOTHI,
abcoyIoTHasI TeMIieparypa Tena, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSA
SHEpPrusl WACATBHOTO OJIHOATOMHOTO Tra3a, paboTa uIeallbHOTO Tasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3nyxa, KIIJ waeambHOrOo TEIIOBOrO
JBUTATEIISA; AIEKTPUUYECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO MOJIA,
HaINpspKEHHOCTh TOJISI TOYEYHOTO 3apsja WM 3apspKEHHOrO 1apa B
BAKYyME M B JUAJIEKTPUKE, IOTEHIMAN 3JIEKTPOCTATHYECKOTO TOJI,
pPa3HOCTb  IOTEHIMAJIOB, JJEKTPOABIKYIIAs  CHja, CWia  TOKa,
HaIIpsDKEHWE, MOLIHOCTh TOKA, OJJIEKTpUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHUE yYacTKa LENH C IMOCIEIOBATEIbHBIM U
NapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHUS  (U3MYECKHX  SIBJICHMIA:
MEXaHMYECKOE JBWKEHHE, TEIUIOBOE JBIIKCHHME YacTHI] BELIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBMKEHUE, AUPPy3Hs, HCIapeHHe,
KHUIICHUE U KOHJEHCAUWs, IJIaBJICHUE U KPUCTAJUIM3aLKsl, HAIIPABICHHOCTh
TEIUIONEpEAauM, JIEKTPU3ALHNS TeJl, SKBUIIOTEHIIMAIBLHOCTD ITOBEPXHOCTH
3apsKEHHOTO ITPOBOAHUKA,

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
IpPYyroi C  HUCIOJB30BAaHWEM  MPSAMBIX  U3MEPEHHH, TIIpU  3TOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHPOBATHh PE3YJbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEIMYMH B BUAEC TIpapuKoB C YU4ETOM



aOCOMIIOTHBIX MOTPEUTHOCTEN NU3MEPEHHI, IeNaTh BHIBOABI MO pe3yabTaTaM
UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHbIE M3MEpPEHHUs (U3HUECKUX BEIMYUH, NPU ITOM
BBIOMPATh ONTUMAJIbHBI METOA M3MEPEHUs, OLIEHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIEC MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTH ONBITHI IO MPOBEPKE MPEIJIOKEHHONW THIOTE3bl: TIAHUPOBATh
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
NOJIyYeHHbIE Pe3yJbTaThl U JAeNaTh BBIBOJ O CTaTyce MpeaIoKEeHHON
TUIIOTE3bI;

coOumo1aTh npaBuiia 0€30MacHOTO TpyJa MPH MPOBEACHUN HCCIIeI0BaHMMA
B paMKax y4eOHOro OKCIEpPUMEHTa, MpakTUKyMa U  Yy4eOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHUS;

pemath pacy€THblEe 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOI
¢uznyecKkoil MoJeNbI0: HA OCHOBAaHUM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3WYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3a/ayw,
OPUMEHATh  (OPMyJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThl
¢u3nUeckux TEeopui MPH MCIOJIB30BAHUM MAaTEMaTHYECKUX 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/ieioB Kypca (U3MKH, a TAK)KE UHTETPallMy 3HAHUN U3 JAPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTpAaUBaTh JIOTUYECKYIO
LENOYKY PacCyKICHUI C ONOPOI Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

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

OPUBOJUTH NPUMEPHl BKIAJa POCCHMCKUX W 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB 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
IPUPOIOIOIB30BaHUN, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTHKCHHN
HAyKM ¥ TEXHOJIOTMH [UIsS JalbHEHMIIEero pa3BUTHS YeJIOBEYECKOTO
00I11eCTBa;



OPUMEHATh pa3jMyHble CocoObl paboThl ¢ MH(OpMAaIHe (PU3NIECKOTO
CONIEpP)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUM JJI TIOHCKa, MepepabdOTKU U TpPEeAbsABICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHOM MHPOPMALIUHU, CTPYKTYPHUPOBAHUSA M MHTEPIpETAIIUU
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyl0  HMHQPOpPMAIMI0 U  OLIEHHWBAaTh €€
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
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B Tpymme C HUCHOJIHEHHWEM Pa3JIMYHBIX COLHUAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPyHIbl, PAlIMOHAIBHO PACIIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJeKBATHO OIICHUBATh BKIJIAJ KaXJOrO U3
Y4aCTHUKOB TPYMIIbl B pELICHUE paccCMaTpUBaeMoil MpoOIeMbl;

IPOSIBISATH MOTUBALMIO K Oyaymiei mpodeccCuoHanbHOM AeSITENFHOCTH IO
CHEUHATBHOCTIM (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
NPAKTUUYECKON  JIEATENIbHOCTH 4YellOBeKa M  JaJbHEWIIEM Hay4dHO-
TEXHUUYECKOM Pa3BUTUH, 3HAYCHHUE ONMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENILHOM U TMPOTHOCTHYECKON (YHKIUN (puznueckoil Teopum —
AIIEKTPOJIMHAMUKH, CHEIHATIbHON TEOPUU OTHOCUTEIHHOCTH, KBAaHTOBOW
¢uzuky, posb (HU3MUECKON Teopur B (GOPMUPOBAHUU MPEACTABICHUI O
duznyeckoil kapTuHe MUpPA, MECTO (PU3NUECKON KapTHUHBI MUpPa B 00ILEM
PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O TPUPO/IE;
pasznuyath YCJIOBHMSI INPUMEHMMOCTH MoAeled (QU3NYECKUX Tl WU
MPOIIECCOB  (SIBJICHUIM): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIEOaHUs, MAaTeMaTUYECKUI MAsTHUK,
UJCATBHBIA TMPYKUHHBIA MasTHUK, FapMOHMYECKHE BOJHBI, H€aJbHBIN
K0J1e0aTENIbHBIN KOHTYp, TOHKAs JIMH3a, MOJIEIEN aTOMa, aTOMHOTO si7pa 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 JJIEKTPOJUHAMUKH U
CHEUUAaJIbHOM  TEOpPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXPaHEHMS
AIEKTPUYECKOro  3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  WHAyKOWW, 1paBwio Jlenma, cBa3p  IJC
CAMOMHAYKIIMM B DJJIEMEHTE 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, mepBelidi UM BTOpOM mocTynatel bopa, mpuHLIHUI
COOTHOIIEHUST HeomnpenenéHHocte ['eiizenOepra, 3akOHbI COXPAHEHUS
3apsiA0BOTO M MACCOBOTO YMCEN U DHEPTHUM B ANEPHBIX PEAKIUAX, 3aKOH
PaIoaKTUBHOIO paciiajia);

OTHMCHIBaTh (PU3MUECKHE TPOIECChl W SIBICHUS, HWCIOJB3Ysl BEIMYWHBI:
HaIpPSHKEHHOCTD JIEKTPUYECKOTO IMOJISL, MOTEHIMAT 3JIEKTPOCTATHYECKOrO
NOJISI, Pa3HOCTh MOTEHUUATOB, AJIEKTPOABIWKYINAS CHJIA, WHIYKLIMS
MAarHuTHOTO TMOJISl, MarHUTHBIM IOTOK, cuia Awmriepa, UHAYKTUBHOCTb,
AIEKTPOABMKYIIAsl CUJa CAMOMHIYKLHMH, SHEPrusi MArHUTHOTO MOJIA
MPOBOJAHUKA C TOKOM, PEISATUBUCTCKUNA WMIYJbC, IOJHAs DSHEpPrus,
SHEpPrusi TMOKOs CBOOOJHOM 4YaCTHUIIBI, PHEPrHsi U HUMITYJIbC (OTOHA,
MacCOBO€ YHCIIO U 3apsl AIpa, JHEPTHUSI CBA3U SApa;

OOBACHATH  OCOOEHHOCTM  MPOTEKaHWs  (U3MUECKUX  SIBJICHUIL:
AIIEKTPOMATrHUTHAS UHTYKLUS, CAMOUHYKIIKS, PE30HAHC, UHTEPPEPEHITUS
BOJIH, Ju(dpakuus, AUCIIEpPCHs, TIOJHOE BHYTPEHHEE OTpa)KEHUE,
dorornekrpuueckuii dpdext (porosaddext), anpda- m Oera-pacmagbl
a5ep, raMMa-usilydeHue sjep, (Ppu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHajau3a 1 paOoThI Jia3epa,;

ONpPEACNISITh HANpPaBICHUE WHAYKIMU MArHUTHOTO TOJS 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 ¢ OOBICHEHHS  (PU3WYECKUX  MPOIECCOB,
IPOUCXOMSIINUX B 3BE3[AX, B 3BE3AHBIX CUCTEMAX, B MEKIalaKTUYECKON
cpeze; ABWKEHMs HeOSCHBIX Tell, PBOJIIONNH 3BE31 U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHWE 3aBUCHUMOCTEH (U3MUECKUMX BEIUYHH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM  3aBUCHMOCTH



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

IPOBOJUTHh KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEJIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEpPEHUs, OLIEHUBAaTh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEITI0KEHHON TMIOTE3bl: MIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
IIOJlyYE€HHBIE PE3YyJIbTaThl U JEJIaTh BBIBOJ O CTaTyce IpPeNIoKEHHOU
TUIIOTE3BI;

ONMCHIBATh METO/IbI MOJYUYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHU;
co0roAaTh mpaBuiia 0€30MacHOro TpyAa MPH MPOBEACHUN HCCIIETOBAHUIMA
B paMKax y4eOHOro OKCIEPUMEHTa, IpakTUKyMa U  Yy4eOHo-
UCCIIEJOBATEIbCKOM M IPOEKTHOM JEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPAaTOPHOTO 0OOPYIOBAHMS;

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
pE3yNbTATOB;

pelaTh KayeCTBEHHbIE 3a7aud, TpeOyIoIue NPUMEHEHUs] 3HaHUM W3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LHMKJIA: BBICTPAUBATH JIOTMYECKYIO
LENOYKY pacCyKJIEHUI C ONIOPOI Ha N3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3MUeCKue SBJICHUS;

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

OPUBOJUTH TNPUMEPHl BKJIAJa POCCUMCKMX WU 3apyOexHBIX 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
IPUPOJIONIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAYKH M TEXHOJOTMH Ui JaJbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00I111eCTBA;

OPUMEHATh pa3jMyHble COcoObl paboThl ¢ MH(OpMAaIHe (PUIUIECKOTO
COJepaHUA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, PU 3TOM HCHOJb30BATH COBPEMEHHBbIE MH()OPMALMOHHBIC
TEXHOJOTHM I TIOHMCKa, TepepaboTKU M NpPEabsSBICHHUS ydeOHOU WU
HAYYHO-TIOMYJISIPHON HH(OpMALMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHPOpMAIIMU, TOJNYYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  TOJIy4YaeMyr  HMHPOpPMAIMI0O W  OICHHWBAaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OPMaLIUU;

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 TPYIIIHI B PELICHUE pPacCMaTpUBAEMOI MPOOIIEMBI,

HPOSIBJISATh MOTUBAIMIO K Oyayiiel npodeccuoHambHOM AesITeIbHOCTH MO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUIECKOTO MPOdUIIs.
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padoThI padoTshI
Pa3znen 1. JIEKTPOJIUHAMMUKA
1.1 MarauTtHoe moie 14 https://m.edso0.ru/A900X4T2V
1.2 DNEeKTPOMarHuTHasE MHIYKIHUS 13 1 https://m.edsoo.ru/UON2POT6H
Hroro no pazneny 27
Pasznen 2. KOJJEBAHUS U BOJIHBI
2.1 Mexannueckue KoneOaHus 10 https://m.edsoo.ru/K1L1D0L8J
2.2 DJEeKTpOMarHUTHBIE KOJIeOaHus 15 https://m.edsoo.ru/H6D3K8DSE
M
23 CXAHMHCCIHE | STCKTPOMATHHTHBIC 10 1 https://m.eds00.ru/N209IRIH7X
BOJIHBI
2.4 Onruka 25 1 https://m.edsoo.ru/DOC7Q9W3B
Hroro no pazneny 60
Paszaen 3. OCHOBBI CHEHI/IAJII)HOI?'I TEOPUU OTHOCUTEJBHOCTHU
3.1 Ocuossl CTO 5 1 https://m.edsoo.ru/F1Z27S2G2K
Hroro no pazgeny S)
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynspHo-BoIHOBO! Ayann3m 15 https://m.eds00.ru/X1IM5H5Z4T
4.2 duzuka atoma 5 https://m.edsoo.ru/F4K2T4Z3Z
4.3 <I;123nxa ATOMHOTO A7pa 1 SICMEHTAPHbIX 5 https://m.edsoo.ru/C2G6W6K4A
YACTHIL



https://m.edsoo.ru/A9O0X4T2V
https://m.edsoo.ru/U0N2P0T6H
https://m.edsoo.ru/K1L1D0L8J
https://m.edsoo.ru/H6D3K8D8E
https://m.edsoo.ru/N2O9R9H7X
https://m.edsoo.ru/D0C7Q9W3B
https://m.edsoo.ru/F1Z7S2G2K
https://m.edsoo.ru/X1M5H5Z4T
https://m.edsoo.ru/F4K2T4Z3Z
https://m.edsoo.ru/C2G6W6K4A

HWroro no pazneny 25

Pa3pesa S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEMEHTBI aCTPOHOMUU U acTpoPU3UKU 12 https://m.eds00.ru/B3T9DATIN

Hroro no pazneny 12

Pasnea 6. PUSHUYECKHAN MPAKTUKYM

6.1 duszndecKuil IPaKTUKYM 16 16 https://m.edsoo.ru/E9X2G8K5N

HWroro no pazneny 16

Pa3nes 7. OBOBINAIOIIEE ITOBTOPEHHUE

Cucremaru3zanus u 0000IIeHIE
7.1 TPEAMETHOTO COHep)KaHH,’_I 1 ofbiTa 15 https://m.edsoo.ru/B4EOGIF8D

NEeSTeNIbHOCTH, TPHOOPETEHHOTO MPHU
n3ydeHuu kypca ¢usuku 10 — 11 kmaccon

Hroro no pazneny 15

PeszepBHOE Bpems 10 https://m.edsoo.ru/U9B9H4J1E

OBIIEE KOJIMYECTBO YACOB I10 170 4 16

[MPOTPAMME



https://m.edsoo.ru/B3T9D4T9N
https://m.edsoo.ru/E9X2G8K5N
https://m.edsoo.ru/B4E0G9F8D
https://m.edsoo.ru/U9B9H4J1E

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
NpoBepsieMoOro
pe3yabTarTa

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeHero 001ero o0pa3oBaHus

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

10.2

Y4YuTBIBaTh TPAaHUIBl MPUMEHEHHs] HM3YYCHHBIX (DU3MYECKHX MOJIEICH:
MaTepHagbHas TOUKa, MHepIHaIbHas CUCTEMa OTCUETa, aOCOMIOTHO TBEPIOE
TEJI0, UACAIBHBIN I'a3; MOACIIA CTPOEHUS I'a30B, KUIKOCTEH U TBEPABIX TeEll,
TOUYECYHBIN IEKTPUUECKUM 3apsaa — IPU 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, HWHEpIUsA, B3auMojeiicTBue Tten; nuddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE >KUJIKOCTEH U TBEPIBIX TeJ, U3MEHEHUE 00bEMa Tel
npu HarpeBaHuM (OXJIAXACHHMM), TEIUIOBOE pPAaBHOBECHE, HCIApEHUE,
KOHJICHCAllUs, IJIaBJICHHEe, KPUCTAUIU3allHsl, 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
NPaBUIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCIOIB3YyEMbIX BEIMYUH, HX
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 BCJIMYHMHBI: OABJICHUC ra3a, TCMIICpaTypa, CpCaAHAA
KHHETHUYCCKAaA 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 (U3NUECCKHUN
CMBICJT HCIOJB3YEMbIX BEJIHYUH, UX OOO3HAYCHHS W CAMHHUIIBI, HAXOAWUTh
(GopMyIIbl, CBS3BIBAIOIIME 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 CMBICI HCTIONb3YyEMbIX BEIMUYUH, UX 0003HAYCHUS U €AMHMUIIbI;
yKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIINME JAaHHYIO (DU3HUYECKYIO BEIUYUHY C
JIPYTUMH BeTMYMHAMHU

10.7

aHaATM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SIBICHHS, UCTIONb3Ys (PU3NUECKUE
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoro Ttsrotenus, |, Il u Il 3axoHbI
HeroToHa, 3aKOH COXpaHEHUsS MEXaHWYCCKOW IHEPTHH, 3aKOH COXPAHCHUS
UMITyJIbCA, TPHHIOUI  CYNEPHO3UIMK  CHJI, TPHHIHI  PaBHOMPABHUS
WHEPIHUATBHBIX CUCTEM OTCYETA; MOJICKYJIIPHO-KHHETHYECKYIO 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)
MPUMEHHUMOCTH

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 mpaBuiia 6€301MacHOTO TPya MPH MPOBEICHHH HCCIICOBaHUH B
paMKax  y4eOHOro  JKCIIEpUMEHTa, Y4YEOHO-HCCIEAOBATEIbCKOM |
NPOCKTHOH AEATEIBHOCTH C UCIOIb30BAaHHEM W3MEPHUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYAOBAHHUS

10.13

Pemarte pacuérHple 3amaud ¢ SBHO 3aJaHHON (DU3UYECKON 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 BCJIMYUHBI

10.14

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




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

10.15

Hcnonp3oBaTe  Npu  pelIeHUH  y4yeOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJIOTMM Ui TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpIpETallid ¥ TPEACTaBICHUS Y4YeOHOW U HAyYHO-TIOMYJISAPHON
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 3I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOTO TMOBEICHUS B OKpYXKarolleil cpene

10.18

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

11 KJIACC

Kon
NpoBepsieMOro
pe3yabTarTa

111

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl CpeIHero 001ero o0pa3oBaHus

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

11.2

Y4YuTBIBaTh TPAaHUIBl MPUMEHEHHsS] HM3YYCHHBIX (DU3MYECKUX MOJIEICH:
TOYEUYHBIN JJIEKTPUYECKUHN 3apsf, sACpHas MOJENIb AaTOMa, HYKJIOHHAas
MO/JIeNIb aTOMHOT'O Si/ipa MPH peleHN: (PU3nYecKux 3a1a4

11.3

Pacno3naBate ¢usndeckue siBjaeHUs (IPOLECCH) U OOBACHATH UX 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,
TUQpakus U TOJSPH3AIMS CBETa, AUCIEPCUS CBETa, (POTOIICKTPUICCKUN
adpdext (Ppororddexr), cBeTOBOE NMaBiieHHE, BOZHUKHOBEHUE JIMHEWUATOTO
CIeKTpa  aroMa  BOJOpPOAA,  €CTECTBEHHass W  HMCKYCCTBEHHas




PAAUOAKTUBHOCTD

114

OnuceiBaTh U3yUYEHHBIE CBOMCTBA BEIlECTBA (DJIEKTPUUECKHUE, MArHUTHBIE,
ONTUYECKUE, DIEKTPUYECKYI0 IPOBOAUMOCTh pA3JIMYHBIX Cped) U
AIIEKTPOMAarHUTHBIE  SBICHHUS  (IIPOIECCHI), HCMOJB3YS  (U3UUECKUe
BEJIMUMHBI: IEKTPUUYECKUN 3aps]], CHIa TOKA, SJIEKTPUUECKOE HAIPSDKEHNE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pa3HOCTh mnoreHuuano, JJC, pabora
TOKa, WHAYKIWS MarHuTHOrO mnois, cuia Awmmepa, cuna Jlopenua,
WHIYKTUBHOCTh KaTYIIKH, YHEPTUs 3JIEKTPUYECKOr0 U MAarHUTHOTO MOJIEH,
nepuoj M 4acToTa KojiebaHWM B KoyieOaTelIbHOM KOHTYpeE, 3apsii U cuiia
TOKa B TIPOIECCE TapMOHHUYECKHX JJIEKTPOMATHUTHBIX KOJIEOaHMIA,
¢oKycHOE paccTOSIHME M ONTHYECKas CHia JIMH3BI, MPH OIMHMCAHUH
NPaBUIBHO TPAKTOBATh (PU3NUYECKUN CMBICT HCIOJIB3YyEMBIX BEIHYUH, HX
0003HAUCHHsI W EIUHHIIbI; YKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
($U3UUECKyI0 BETMUYMHY C IPYTUMU BETUYMHAMU

11.5

OnuceiBaTh M3y4YEHHBIE KBAHTOBBIE SIBJICHUS W IPOLECCHI, HCHOJb3Ys
¢u3nUecKre BETUUYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
M YacTOTa CBETA, SHEPrusi M MMIyJIbC (OTOHA, TEPHO] IMOIypacnasa,
DHEpPrusl CBSA3M ATOMHBIX S7Ep; NPU ONHCAHUU IPABWIBHO TPAKTOBATH
¢u3nUecKuil CMBICH UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYCHUS U CIUHHIIBI;
yKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIUYUHY 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
napajuIeIbHOTO COSIMHEHUS IPOBOJIHUKOB, 3akoH J[xoyis — JleHia, 3akoH
AJIEKTPOMArHUTHOW MHIYKIIMU, 3aKOH TPSMOJIMHEWHOTO PacIpOCTpaHCHUS
CBETa, 3aKOHBI OTPAXKCHUS CBETA, 3aKOHBI MPEIIOMJICHHS CBETa, YPaBHEHUE
OiHmTeiitHa 111 GoTodDderTa, 3aKOH COXPAHCHHS DJHEPrUH, 3aKOH
COXpaHECHHS MMITYJIbCA, 3aKOH COXPAHEHUS DIIEKTPUUYECKOTO 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  ITOJIA
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 mpobaeMy (3a1auy) U THIIOTE3y Yy4eOHOTO SKCIIEPHUMEHTA,
coOMpaTh yCTAaHOBKY W3 MPEAJIOKEHHOTO 00OPYAOBAHUS, TPOBOJUTE OITBIT
1 (opMyIHpPOBATH BEIBOBI

11.10

OcymiecTBIATh NpsSMbIE M KOCBEHHbIE U3MEPEHUS (PU3MUYECKUX BEIUYMH;
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, (PUKCHPOBAThH
pe3yabTaThl TMONYYEHHOW 3aBHCUMOCTH (DM3WYECKMX BEIWYMH B BHUJE
TaOJIUI U TPaQUKOB, AETAaTh BHIBOABI 110 PE3yJIbTaTaM UCCIIEI0BaHUS

11.12

Cobmronats mpaBuiia 6€301MacHOTO TPya MPH MPOBEICHUH HCCIICIOBaHUH B
paMKax  y4eOHOro  OJKCIIEpUMEHTa, Y4YEOHO-HCCIEAOBATEIbCKOM |
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 (PU3UUYECKYIO MOJIENb, BBIICIATh (PU3HMUYECCKUE BETUUUHBI
U (opmynel, HeoOXoauMble Al €€ pelleHUs, NPOBOIUTH pPACUETHI 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, TOJTYYECHHOM W3 pa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU
AHATM3UPOBATH TOTYyYaeMy0 HHPOpPMAIIHIO

11.16

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

11.17

[IpuBoAMTH pUMEPHI 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 obecriedeHuss O€30IaCHOCTH TpU  OOpalleHuH ¢ npubopamu
TCXHUYCCKHUMU YCTpOI\/'ICTBaMI/I, AJid COXpaHCHUS 310POBbA U COGHIO,Z[GHI/IH
HOPM 9KOJIOTHYECKOTO MOBECHUS B OKPY’KaIoLel cpere

11.19

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




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon Koa npoBepsiemoro

pa3aejia JIECMEHTA

HpOBepﬂeMbIe IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHMW A

11

®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 ESITEIbHOCTH JIIOIeH

MEXAHUKA

KMHEMATHKA

2.11

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 CHCTEMbl KOOPAMHAT.
CrokeHune nepeMeeHU U CI0KEHUE CKOPOCTEn

2.1

2.1.3

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

2.14

CBobOonHoe majeHune. Y CKopeHue CBOOOHOTO
naacHuA

2.15

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

2.16

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

2.2.2

Macca tena. Cuna. [IpuHIMn cynepno3uiuy Cui

2.2.3

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

2.2.4

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

2.2.7

HOCTYHaTe.HBHOG n BpaaTCJIbHOC JABUXXCHHUC
abCcoOTHO TBEPIOTO Tena

2.2.8

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

2.2.9

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

2.3

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

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

2.3.2

3akoH coxpaHeHus umiyiabca B MCO. PeakTtuBHOE
JBUKECHHE

2.3.3

PaGora cumnel




2.3.4

MoHocTh CHIIBI

2.3.5

Kunernueckas »sHeprus MaTepUaIbHONM  TOYKH.
TeopeMao KMHETUYECKOU 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

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckue  yCTpOWCTBA:  JBHUIKEHHE  PakKer,
BOJOMET, 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 MOJIEKYJISIPHO-KUHETUYECKOI TEOPUH

OcHoBHbIE MOJIOKEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE ABUIKEHUE.
Huddysus. Xapakrep ABUIKEHUS U B3aUMOJICHCTBUS
YacTHII BEIIECTBA
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 MOJICKYJIIPHO-KUHETUYECKOW TEOPHUU HJICATLHOTO
rasa
AOcomoTHass TeMIieparypa Kak Mepa CcpeaHei

3.1.6 KMHETUYECKOM HSHEPruu  TEIJIOBOTO  JABUKECHUS
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

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

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

3.2.2

KonuyectBo TemnoTrel W pabota. BHyTpeHHSS
SHEPrusl OTHOATOMHOTO UJICAbHOTO Tra3a

3.2.3

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

3.24

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

3.25

Tenmosrwie MAIlIUHBI. [TpuHIUIIBL JIEeUCTBUS
TeroBbIX MamwuH. [IpeoOpa3oBaHust SHEpPruu B
TeroBelX MammHax. Kosddumument mnonesnoro
neiictBus (manee — KI1J1) terutoBoit marmmabl. [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

3.3

AT'PET'ATHBIE CO

CTOAHMA BEIHECBA. ®A30BBIE ITEPEXO/1bI

3.3.1

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

3.3.2

A6COJIIOTH8.}I 1 OTHOCHUTCJIbHASA BJIAXKHOCTb BO3AYyXaA.
Hacelennsiii nap

3.3.3

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

3.34

[InaBnenne W KpucTauM3ausa. YeabHas TEeIoTa




riaBnieHus. Cyomumanus

3.3.5 YpaBHeHHE TEIIOBOTO OaaHca
Texuuueckue YCTPOWCTBA: TUTPOMETP u
336 MICUXPOMETP, KAIOPUMETP, TEXHOJOTUU TOTyUYEHUS
e COBPEMEHHLIX  MAaTepuagoB, B TOM  YHCJE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJOTUHU
337 [Ipaktuyeckne paboTel. M3MepeHne BIAXKHOCTH
e BO3yXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 OnexTpuzauus Tel. ONeKTpudyeckuidl 3apsn. [lBa
o BHUJIa 3JICKTPHUCCKUX 3aPsI0B
41.2 [TpoBOAHMKH, TUANEKTPUKU U TIOTYTIPOBOTHUKU
4.1.3 3aK0oH COXpaHEHUs ANEKTPUUECKOTro 3apsiaa
4,14 B3aumopeiicTBue 3apsanoB. 3akoH Kymnona
DIIEKTPpUUYECKOE TOJIE. Hanpsiox€nHnocTtb
4.1.5 anekTpuyeckoro mois. [lpuHIMI cynepno3uiuu.
JIuHuK HanmpsHKEHHOCTH AIEKTPUYECKOTO MO
416 PaGora cuI ANEKTPOCTATUIECKOTO TOJIA.
o IMorennuan. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKHM ¥ [OUAJNEKTPUKH B  TOCTOSHHOM
4.1.7 AJIEKTPUIECKOM noJe. Jusnextpudeckas
MPOHUIIAEMOCTh
OnekTpoéMKocTh. KoHzeHcatop. DIeKTpOoEMKOCTh
4.1.8 MJIOCKOTO KOHJIEHCATOpa. OJHEPTHs 3apsiKEHHOTO
KOHJIeHCaTopa
Texuuueckue YCTpOMCTBA: 3JEKTPOCKOII,
419 DIIEKTPOMETD, AIIEKTPOCTATUYECKAS 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
4110 [IpakTudeckue paboTHL. N3mepenue
o SIIEKTPOEMKOCTH KOHJICHCATOPA
IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX
CPEJAX
VYcnosus CYILECTBOBAHUS MOCTOSTHHOTO
421 AJIEKTPUYECKOTO TOKa. MicTounnku Toka. Criia Toka.
4.2 [TocTosiHHBIN TOK
4.2.2 Hanpsxenue. 3akon OMa 11t yyacTka Lenu
423 DIIEKTPUYECKOE CONPOTHUBJICHHUE. VY nenbHOE
o COIIPOTHUBIIEHHE BEIECTBA
424 [TocnenoBarenbHOE, TapalIeIbHOE, CMEIIAaHHOE




COCIUHCHUC ITPOBOIHUKORB

4.2.5

PaGoTta snextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

4.2.6

MontHOCTb SJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoaBrkymas cuna (gamee - DJIC) wm
BHYTpEHHEE COIMPOTUBICHHE HCTOYHHUKA TOKa.
3aKoH OmMma JUTSt MOJTHOU (3aMKHYTOI)
3NeKTpUYecKoi enu. Koporkoe 3ambIikaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COINIPOTUBJIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

ONeKTpuyeckuii TOK B  BakyyMe. CBolcTBa
3JIEKTPOHHBIX MMYyYKOB

4.2.10

[onynpoBonnuku. CoOcTBeHHass W MpHUMEcCHas
MPOBOAUMOCTh MOJYIIPOBOAHUKOB. (CBoMcTBa p-N
nepexoja. [lomynpoBogHIUKOBBIE TPHUOOPHI

4211

DNEeKTPUUECKUI TOK B ANEKTPOTUTAX.
DNEKTPONUTHYECKAs JUCCOLHAIUSA. DIEKTPOIIN3

4.2.12

DJIEKTpUYECKU TOK B razax. CaMOCTOSATENbHBIN U
HECAMOCTOSTENIbHBIA  pa3psan. Pasznuunble THIbI
CaMOCTOATENBHOrO paspsana. Moinnus. [Inazma

4.2.13

TexHuueckue yCcTpOMCTBa: aMIIEpMETP, BOJBTMETD,
peocTaTt, UCTOYHUKHU TOKa, dJIEKTPOHArpeBaTeIbHbIe
pUOOPHI, AIIEKTPOOCBETUTEIILHBIE IPUOOPHI,
TEPMOMETDP CONPOTUBJICHUS, BAKYYMHBIA JIHOJ,
TEPMHUCTOPHI u (hOTOPE3UCTOPHI,
HOJIYHpOBOZ[HI/IKOBBII\/'I JUOoA, ralbBaHUKa

4.2.14

[IpakTuueckue paboTel. M3yueHune cMeEMaHHOTO
COETMHEHUS PE3UCTOPOB.

N3mepenne DOJIC wucrouHuka TOKa M €ro
BHYTPEHHETO COIIPOTUBIICHUS. Habmtonenue
AIIEKTPOJIN3A

11 KJTACC

Kon Koanposepsiemoro

pasaeaa 3JIEMEHTA
4

IIpoBepsiemble 371eMeHTBI COAEPKAHNS

OJIEKTPOAMHAMUKA

MATI'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA A MHAYKIOUA

4.3

43.1

ITocTostHHEIE MATrHUTEI. Bs3aumopeiicTBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOM MHAYKIWH.
[IpuHnun cynepno3unmu. JIMHMM MarHUTHOR

4.3.2 uHAyKun. KapTuHa TUHUN MarHUTHON WHIYKITHH
MOJISI TOCTOSTHHBIX MarHUTOB
MaruutHoe nojie mpoBOJAHUKA ¢ TOKOM. KapTuHa
JUHUM TOJNS JUIMHHOTO MPSIMOTO MPOBOJHUKA U
4.3.3 3aMKHYTOT'O KOJIBLIEBOTO IPOBOAHMKA, KATYIIKH C
TokoM. OnweiTr  Opcrena.  BzaumoneiicTBue
MIPOBOJHUKOB C TOKOM
43.4 Cwia Amriepa, €€ MOTyJIb ¥ HallpaBJICHHUE
Cuna JlopeHua, €€ MOAyJdb U HalpaBJCHUE.
4.3.5 JIBmKkeHHEe 3apsHKEHHON YacTHUIBI B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cumsl Jlopenia
4.3.6 SIBneHune ANeKTPOMarHUTHOM MHIYKIIUU
4.3.7 [ToToK BekTOpa MarHUTHOW MHIYKIIHH
438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOM
e uHayknuu Papaes
Buxpeoe anekrpuueckoe nojie. 3/1C naykuuu B
4.3.9 IIPOBOJAHMKE, JABWXKYLIEMCS IOCTyNAaTeIbHO B
OJIHOPOJHOM MarHUTHOM II0JIC
4.3.10 [IpaBumno Jlenma
4311 NunyktuBHocTh. fBnenune camoumHaykuuu. DJC
e CaMOMHYKIUH
4.3.12 DHeprusi MarHuTHOTO TIOJISI KATYIIKH C TOKOM
4.3.13 DIEKTPOMarHuTHOE IOJIe
TexHuueckue yCTpoOHCTBa: MOCTOSHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMATHUTSHI, JJIEKTPOIABUTATEND, YCKOPUTEIN
DJIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[Ipaktuueckue paboTel. M3ydeHne MarHUTHOTO
MoJIsl KaTyluIKu ¢ TOKOM. MccinenoBanue aencTBUs
4.3.15 MOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue  sBIEHUS ~ DJIEKTPOMArHUTHOU
WHIYKIAH
5) KOJIEBAHU S 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
KomnebarensHasg cucrema. CBOOOMHBIE KOJIEOAHU.
5.1.1 ["apmonnueckne kosebanus. Ilepuon, dacroTa,
>1 amIuTya u ¢daza KonedaHui
5.1.2 [Ipy>xuHHBIA MaITHUK. MaTeMaTUYECKUN MaSTHUK
5.1.3 VYpaBHeHue FapMOHUYECKHUX KoJIeOaHuH.




Kunemarnueckoen JUHaAMHUYCCKOC OIIMCaHHC
K0JIe0aTeJIbHOTO JABWXKCHU A

5.1.4

[IpeBpaiienue HHEpruM MHOpU  TaPMOHHUUYECKUX
Kosebanusax. CBsA3b  aMIUIUTYABl  KOJeOaHWUH
UCXOJIHOW BEJIMYMHBI C aMIUIMTyJaMHu KojeOaHuH
€€ CKOPOCTHU U YCKOPEHUS

5.15

KonebatenpHbIii KOHTYD. CBoOoanbIe
AIIEKTPOMAarHUTHBIE KOJIE0aHUS B  HJICAIHHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOTHS  MEXIY
MEXaHUYECKUMHU u 3JIEKTPOMArHUTHBIMH
kosiebanusimu. @opmyrna Tomcona

5.1.6

3aKOH COXpaHEHHsS DHHEPIHH B  HICATHHOM
KOJIe0aTEIbHOM KOHTYPE

5.1.7

BoinyxneHHnbie MEeXaHUYECKHe Kosie0aHusl.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHusl.

5.1.8

[lepemennsiit Tok. CUHYCOMIaIbHBINA IEPEMEHHBIN
TOK.

5.1.9

MOoOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYIHOE M
JIEMCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U HAPSIKEHUS

5.1.10

Tpanchopmarop. IlpowsBoacTBo, Tmepegada u
norpedieHue INEKTPUYECKOM SHEPIHH.
OKOJIOTUYECKHE  PUCKU  TPH  MPOU3BOJACTBE
ANEKTPUUECKOM SHEPTUH. Kynbrypa
HCIIOJIb30BAHHUA 3JICKTPOSHCPIUU B HOBCGI[HGBHOﬁ
JKHU3HU

5.1.11

Texuuueckue yCTpOICTBA: cericmorpad,
JIEKTPUYECKUI 3BOHOK, IMHUU JIEKTpoIiepeiad

5.1.12

[IpakTnueckue paboTHI. Uccnenosanue
3aBHCHMOCTH I€pHOJia MaJIbIX KosieOaHul rpy3a Ha
HUTH OT JUIMHBL HUTH W Macchl TIpy3a.
HccrnenoBanne NEpeMEHHOTO TOKa B LENU U3
MOCIIEZI0BAaTENbHO COEAMHEHHBIX KOHJEHCAaTopa,
KaTYyLIKU U pPe3UcTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHn4ecKue BOJIHBI, YCIIOBUS

521 pacIpoCTpaHeHUSI. [Mepuon. CkopocTth

o pacnpoCcTpaHeHus ¥ JUIMHA BOJIHEL. [lonepeynsie u
IPO/IOJIbHBIC BOJIHBI

592 WuTepdepenius u adpakius
o MEXaHUYECKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa




ToHa. TemOp 3ByKa

5.24

OJEeKTPOMAarHUTHbIE BOJIHBI. Y CJIOBUS W3Iy4YEHHs
AJIEKTPOMAarHUTHBIX BOJH. B3anMHas opueHTanus
BeKTOpoB E, B 1 v B 2J1€KTpOMarHuTHOI BOJIHE B
BaKyyMe

5.25

CBolCTBa 3JICKTPOMAarHUTHBIX BOJH: OTpakKeHUE,
peoMIICHHE, MOJIApU3aLus, mudpaxus,
untepdepenims. CKOPOCTh  3IIEKTPOMArHUTHBIX
BOJIH

5.2.6

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

5.2.7

HpI/IHI_II/IHBI paI[I/IOCB}IBI/I 58 TCIICBUACHUSL.
Pannosnokamnus. DIEKTPOMarHUTHOE 3arpsi3HEHUE
OKpYXaIoIIeil cpeasbl

5.2.8

Texuuueckue YCTPOWCTBA:! MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas JHArHOCTHKA B
TEXHUKE W MEIULMHE, pajgap, paguoNpHEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBY-meup

5.3

OIITHUKA

5.3.1

[IpsaMmonvHEiHOE  paclpoCTpaHEHHE CBETa B
oaHopoHOM cpene. JIyu cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n3o0pakeHHit B IIIOCKOM 3epKalie

5.3.3

[Ipenomnenue cBera. 3aKOHBI IPEIOMIICHUS CBETA.
AOCONIOTHBIN MOKa3aTesb MPETOMIICHHS

5.34

[TomHoe BHyTpeHHee oTpaxenue. I[lpenenbHbIi
YTOJI [TOJIHOTO BHYTPEHHETO OTPaKEHUS

5.3.5

Hucniepcust cBeta. CI0XKHBIN cocTaB 6eoro cBeTa.

IlBeT

5.3.6

Coluparomue U paccewBaromye JWH3BL TOHKas
nvH3a. POKYCHOE pacCTOSHUE U ONTUYECKas CHIIA
TOHKOM JnuH3BL. [locTpoeHue wn300pakeHuil B
coOMparIIMX U pacceuBaromux JuH3ax. Dopmya
TOHKOH JIMH3EL. YBeIMYEHHUE, JaBaeMOE JINH301

5.3.7

[Tpenemns MPUMEHUMOCTH reOMETPUYECKOI
OIITUKHU

5.3.8

HNurtepdepentusa cBera. KorepeHTHbIE MCTOUYHUKH.
VYcnosus Ha001eHus MaKCHMYyMOB U
MUHUMYMOB B HHTEp(EPEHIIMOHHON KapTUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHUKOB

5.3.9

Hudpakuus cBera. JudpakuuoHHas peméTka.




VYcnoBue HaOMIOACHUS TTIABHBIX MAaKCUMYMOB IIPH
NaJicHil  MOHOXPOMAaTHYECKOTO  CBeTa  Ha
T (HPaKITMOHHYIO PEIIETKY

5.3.10 [Monspu3zanus ceeta
Texuuueckue yCTpOICTBA: OYKHU, ayna,
5311 dboToanmapar, MTPOCKITNOHHBIH ammapar,
o MHKPOCKOII, ~TEJECKOI, BOJIOKOHHAS  OITHKA,
TU(pPaKIMOHHAS PEHIETKA, TTOISIPOU]
[Ipaktuueckue paboTel. M3mepeHue mokazaTens
5312 MPEIOMIICHUS. Uccnenosanue CBOICTB
e n300pakenuii B nuH3ax. HaOmronenue aucnepcuu
CBeTa

DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

I'panuner IIPUMEHUMOCTHU KJIACCUYECKOU
MexaHuku. [loctynarsl TeOpUM OTHOCUTEIBLHOCTH:
WHBAPUAHTHOCTb MOJXYJISI CKOPOCTH CBETa B
BaKyyMe€, IPUHIMII OTHOCUTEIBHOCTH DHHIITEHHA

6.2

OTHOCHUTENHLHOCTD OIHOBPCMCHHOCTH.
3aMeZ[.H€HI/I€ BPCMCHHU U COKpPAIICHUC OJINHBI

6.3

DHEprusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBs3p  Macchl C  DJHEPrMEM M UMILYJbCOM
CBOOOJHOW YaCTHIIBI. DHEPrUsl MOKOSI CBOOOIHOM

YJaCTHUILIBI

KBAHTOBA ®U3UKA

7.1

BJIEMEHThI KBAHTOBOU OITTUKA

7.1.1

®otonbl. @Dopmyna I[lianka CcBSI3M HSHEPruu
doToHA C €ro 4YacToTo. DHEpPruss U HUMITYIIC
dorona

7.1.2

OtkpeiTue u uccneaopanue Goroddpdexra. OmbITHI
A.T". CroneroBa. 3akons! poTtorddexra

7.1.3

VYpaBHenne OifnmreitHa st potodddexra.
«Kpacnas rpanuma» porodddexra

7.1.4

Hasnenue ceera. OnbiTel [1.H. Jlebenena

7.15

XUMHYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckue YCTpOMCTBA: b oTodIIEeMEHT,
dboromaTuuk, corHeUHas Oarapesi, CBETOINO]]

7.2

CTPOEHHME ATOMA

7.2.1

Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo
HCCIIEIOBAHUIO CTpOEHHUS aToma. [Inmanerapuas
MOJIEJIb aTOMa

7.2.2

IToctynarer bopa. HM3nydeHue u moOrJIonicHUE




(OTOHOB TIpU TMEpexo/e aToMa ¢ OJAHOTO YPOBHS
SHepruu Ha Apyroil. Buabl cnektpoB. Croektp
YpOBHEH 3HEPrHH aToMa BOAOPOIa

7.2.3

BonnoBeie cBoiicTBa yactull. Bonubl ne bpoiis.
Kopnyckynsprao-BonHoBo#i nyanusm. udpaxius
AJIEKTPOHOB HA KpHUCTAJLIAX
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CnoHTanHOE M BBIHY)KIEHHOE  HM3JIy4YCHHE.
YcTpoiicTBO M PUHIMI PabOTHI J1a3epa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPAIbHBIA aHAIN3
(cexTpockomn), J1azep, KBAHTOBBIM KOMITBIOTEP

7.2.6

[IpakTnueckue paboThI. Habmronenue
JIMHENYaTOro CIEKTpa

7.3

ATOMHOE APO

7.3.1

Meronsl HaOIr01eHUs u perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTkpeiTHE paguoakTuBHOCTH. OmbIThl Pesepdopaa
[0 ONpEAENEHUI0 COCTaBa  PaJUOAKTHUBHOIO
usnyuenus. CBoiictBa anb(a-, Oera-, ramma-
U3JIy4YeHus. BausHue paguoakTUBHOCTH Ha JKUBBIC
OpraHU3MBI

7.3.3

OtkpeiTe npoTOHA M HeWTpoHa. HykioHHas
Monenb siapa [eiizenOepra — MBanenko. 3apsia
sapa. MaccoBoe uucio sapa. M3oronsl

7.3.4

Anbda-pacniaz. DNEKTPOHHBIH W TO3UTPOHHBIN
Oera-pacma. Namma-uznyuenue. 3akoH
paauoaKTUBHOTO pacraja

7.3.5

DHeprus CBA3M HYKIOHOB B sipe. SnepHbIe CUIIBL.
HedexT macchl smpa

7.3.6

Snepusle peakuuu. [lenenue u CUHTE3 sSAEp

7.3.7

Snepubii  peaktop. TepMosimepHBIA  CHUHTE3.
[Ipobnembl U MepCreKTUBHI SIEPHON YHEPTeTHKH.
DKOJIOTUYECKHUE ACTIEKTHI SIAEPHOU SHEPTrETUKU

7.3.8

DneMeHTapHble 4YacThIlbl. OTKPBITHE MO3UTPOHA.
DyHIaMEHTaIbHBIE B3aUMOJICHCTBUSA

7.3.9

TexHudeckue yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, sinepHbiil peaktop, atoMHasi 6om0a

7.3.10

[IpakTuueckue pabotel. McciemoBanue TpPEKOB
yacTul] (10 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nmHoro Heba. Co3Be3nusi, sipKue 3BE3BI,
IJIaHCThI, X BUAUMOC NBUKCHUC




8.2

Conneunas cucrema. IlmaHeTsl 3eMHOM TpyMIIBIL.
[InaHeTBI-TUTaHTBl M MX CIyTHUKH, KapJIUKOBBIC
ma"eTsl. Manslie Tena CONHEYHON CUCTEMBI

8.3

Coname, ¢orochepa u armochepa. ComHeqHas
AKTUBHOCTbH

8.4

Nctounuk sHeprum CosHIa v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, paauyc, TeMIeparypa, ux
B3aMMOCBS3b. [[narpaMMma «CeKTpaJIbHBIN KJIacC —
CBETHUMOCTD). 3BE3 bl IJIaBHOU
MOCNIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb)» TUIS 3BE31 TJIaBHOM
MOCJIEI0BATEIbHOCTH

8.6

BuyTtpennee ctpoenue 3BE31. COBpeMEHHBIE
MIPEACTABJIICHUSI O TPOUCXOXKACHUU U DBOJIIOIUU
CouHIta ¥ 3BE311. DTamkbl )KU3HU 3BE3]

8.7

Mneunsiii ITyts — Hama ['anaktuka. CnupanbHast
cTpykTypa ['anakTuku, pacnpeneneHue 3BE31, raza
u neu. Ilomoxenme u  aBwxkenne CoiHIa B
["amakTuke. [1nockas u chepruyeckas moacUCTEMbI
["anmakTukn

8.8

Tunsl ramaktuk. PaguoralakTUKM W KBas3apbl.
UéEpHbie IbIPHI B iApax rajlakKTUK

8.9

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xab6ma. Pa3beranue ranaktuk. Bo3pact u panuyc
Bceenennoii, teopust bonpmoro B3peiBa. Mognenb
«ropsiuei Beenennoii». PenukroBoe usiydeHue

8.10

Macmrabnas CTPYKTypa Bcenennoii.
Meraranaktuka. Hepeménnsie poOIeMbl
aCTPOHOMHHU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEeAMETHBIM Pe3yJibTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEero 001ero
o0pa3oBaHus

1

ChopMupoBaHHOCTH YMEHMH pacro3HaBaTh (PU3MUECKUE SIBICHUS

(portecchl) U OOBSICHATH UX HA OCHOBE N3YUYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJararonmmumMumn (1)H3H‘-I€CKI/IMI/I IIOHATUAMU u

BEJIMYMHAMU, XapaKTEePU3YyIOMUMHU (PHU3HUECKHE TPOLECCHI

ChopMUpPOBAaHHOCT, yMEHUW TPUMEHATHh 3aKOHBI KJIACCUYECKOU
MEXaHHKH, MOJIEKYJISIPHOI ¢buzuku u TEPMOJUHAMUKH,
QJICKTPOAWMHAMUKU, KBaHTOBOU (bHBHKH JI1 aHallku3a U OG’LHCHCHI/IH
SABJICHUM MUKPOMHUDPA, MAKPOMHMpA M MeEraMupa, pas3jiiyarb YyCJIOBHS
(rpanuIbl, 00JACTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOLmil xapakrtep (yHAaMEHTalIbHBIX 3aKOHOB M OTPAaHUYEHHOCTD
HUCIIOJIB30BaHUsA 4YaCTHBIX 3aKOHOB, AHAJIU3UPOBATH (bmnqecxne
MPOLIECChI,  HUCTONB3ysS  OCHOBHBIC  TIOJIOKEHUS,  3aKOHBI U

3aKOHOMCPHOCTH

ChopMupOBaHHOCTH yMEHHUS pa3nuyaTh YCIOBUS IMPUMEHUMOCTH

Mozeel (pU3nIecKuX Te U MPOIECCOB (SIBICHUH)

ChopMHUpPOBAaHHOCT, YMEHHS peliaTh pPAcu€THHIE 3a7a4d C SBHO
3aIaHHOW W HESBHO 3aJJaHHON (PU3MYECKOM MOJIENIbIO: Ha OCHOBAaHHH
aHajIM3a YCIIOBHS BbIOMpAaTh (U3UUECKUE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 3a7a4UM, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
W TOCTyJaThl  (PU3WYECKUX  TEOPUH  TPH  HMCIOJIB30BAHUH
MaTeMaTHUYeCKUX METOJIOB PEIICHHUsS 3a/Jad, MPOBOJUTH PAcu€Thl Ha
OCHOBaHHMHM HUMCIOIIUXCA JaHHBIX, aHaJII/IBI/IpOBaTB peByHBTaTBI n
KOppeKTI/IpOBaTB METOAbI peLHeHI/IH C y‘IéTOM HOHy‘-IeHHbIX

pe3yNIbTaToB

Pemate kayecTBeHHBIC 3a7aud, TpeOyrolue NPUMEHEHUs 3HAHUU M3
pasHBIX pa3’eoB IIKOJIBHOIO Kypca (UM3MKH, a TaKKe HMHTErpaluu
3HAHMW W3 JPYrMX MPEIMETOB €CTECTBEHHOHAYYHOIO IIMKJa:
BBICTPaMBaTh JIOTUYECKYIO LENOYKY pacCykICHUM C OIOpod Ha

HU3YYCHHBIC 3dKOHBI, 3aKOHOMCPHOCTH U (bmnqecxne SIBJICHHUA




BJ'IaI[eHI/Ie OCHOBHBbIMHU METOJaMHU HAay4YHOT'O IIO3HaHU,
HCIIOJIb3YCMBIMHU B (1)I/I3I/IKGI MNpoBOAWUTL HPAMBIC U KOCBCHHBIC
M3MEpeHUsT (DU3UYECKUX BEIWYWH, BBIOMpPAs ONTHMAIBHBIA CIIOCO0
W3MEPEHUsT U WCIOJB3Ysl U3BECTHBIE METOMBI OIEHKH TOTPEIIHOCTEH
W3MEpEHUH, MPOBOIUTH WCCIEAOBAHUE 3aBUCHMOCTEH (U3HUECKUX
BCIIMYNH C HUCIIOJIB30BAHNEM MMPAMBIX HBMGPGHHﬁ, OGBHCHHTB
MOJTyYCHHBIE PE3YJIbTaThl, UCHOB3Ys (HU3UUECKHE TEOPUH, 3aKOHBI U
TIOHATHS, M JIENaTh BBIBOJBI; COONIIOATh MpaBmiia 0€30MacHOTO Tpya
IpU MPOBEACHUH HCCIEIOBAHUN B PaMKax Yy4eOHOIO HKCIEpUMEHTa U
y4e0HO-UCCIIeIOBATEIbCKOH  ACSITENbHOCTH C  HCIOJIh30BAaHUEM
IUPPOBBIX  M3MEPUTEIBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opyIoBaHUs

ChopMUpOBAaHHOCT, ~ YMEHHUWM  aHAJIM3UPOBaTH M OIICHUBATH
MOCIeACTBHS ObITOBOI M MPOM3BOACTBEHHOM N1E€ATENHHOCTH YEJIOBEKa,
CBSI3aHHON C (DPM3MUECKUMH MPOIIECCAaMU, C TO3UIHKA 3KOJIOTUIECKON
0€30MacHOCTH; IIPEICTABICHUI 0 paloHaIbHOM
MPUPOJONOIB30BaHUM, A  TakkK€  pPa3yMHOM  HCIOJb30BAHUM
JOCTMKEHHM HAyKM M TEXHOJIOTMHA JUIsl JAJbHEWILErO pa3BUTHUS

4eJI0BEUYECKOro 00IIeCTBa

OBnazeHre pa3IUYHBIMH crocobamMu  paboTel ¢ MHpOpManuei
(Gu3MYeCKoro  CoAepX)aHWs C  HCIOJNBb30BAaHUEM  COBPEMEHHBIX
MHQOPMAIIMOHHBIX TEXHOJOTWH; pa3BUTHE YMEHHUIl KPUTHYECKOTO

aHaJIM3a U OIIEHKH JIOCTOBEPHOCTHU MOJTydyaeMoi nH(popMauu

10

ChopMHUpPOBAaHHOCT, ~ YMEHHH  NPUMEHSITH  OCHOBOIIOJIATaIOIINe
ACTPOHOMHUYECKHE TIOHATHUS, TEOPUUM M 3aKOHBI [JIs AaHaIW3a U
00BsiICHEHUST (PU3UYECKUX TPOIECCOB, MPOMCXOMAAIINX Ha 3BE3NAX, B
3BE3AHBIX CHUCTEMAX, B MEXKIAIAKTUYECKOM CpeAe; JABUIKECHUS

HEeOECHBIX TEJI, DBOJIIOLMH 3BE€311 M Beenennoi




INIEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjemMe

MBI HTa

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

MEXAHHWKA

1.1

KMHEMATHKA

111

Mexaandeckoe JABHXKCHUC. OTHOCHUTENHLHOCTE MEXaHUYECKOTO

nBrokennsa. Cucrema oTcuéra

1.1.2

MarepuanbHas TOUKa.

TpaeKTOpPHA

E& pamryc-BeKTop:
7(e)=(xlr) e ) =(2)),

TPAeKTOopIIs,

IepeMelleHIe: ?
X

AF=F(t,)—F(t,) =T, -1} =
= (Ax, Ay, A2),

IYyT5.

CrnoxeHne nepemeLueHni'I:

A =40y + A7,

1.13

CxopocTh MaTepUaIbHOM TOYKHU:

_—y

— @l =
=7'=(v,.u,.0, ).

-t

U, =—L =x,. aHaIOIMYHO v, =Y/, U.=Z/
=0

CrnoskeHIHe cKopocTeil: 6, =0, + 0, -

Brruncnenue nepemelieHys U NyTu MaTepUuaibHON TOUKU IIPU
IPSIMOJINHEHHOM JIBUKEHUHU BAOJb OCH X IO rpaduKy

3aBUCUMOCTH V(1)

114




. . AD .,
YCKDPEHIIE MATCPHANBEHOI TOYKIL a4 = — =u, [ﬂ
Af |y
_Ay

a,
Ar Ar—l

=(v,),". aranorm®o @, =(v,)’, a.=(v.) .

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

x(t) = xg + vout
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Ve (t) — vgx = const
PaBHOYCKOpEHHOE MPSIMOJIMHENHOE IBH)KEHUE:
ats
x(t)=x,+u, t +-2
v(t)=u, +at
1.16 a, = const
UJ.T - Lﬁ.‘r = EH.T [""’-2 _""’-1]
U he U-\
TIpu JBIDKEHIIN B OHOM HaIpaBIeHHIH IIyTh S =1 2
CBoOoaHoe majieHne. Y CKopeHue CBOOOTHOTO TaJACHUSI.
Vi lg ﬁo
11.7
Yo o
9] Xo ‘t'.r

JIBm>keHHe Tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:




[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

1.1.8

KpuBonuneiinoe npmxenue. [[BrkeHne MaTtepuaibHOM TOUKH
110 OKPY>KHOCTH.
VYrioBas U IUHEHAA CKOPOCTh TOUKH:

v = wR

[Ipu paBHOMEPHOM JIBUYKEHUH TOUYKH IO OKPYKHOCTH

_21'[_2
w = = 4]

. HenTpocTpeMUuTeabHOE yCKOPEHUE TOUKU:

e = 7 = w?R

. [TontHO€ yCKOpEeHHE MaTepUuaibHOM TOUYKH

1.1.9

Tsépnoe Teno. [locTynaTenbHOE U BpalllaTeIbHOE ABUKEHUE

TBEPIOTO TeNa

1.2

TMHAMUKA
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WNuepuumaneHbie cucteMsl orcuéra. IlepBeil 3akoH HeroToHA.

[Tpuniun otHocuTenbHOCTH ["anumnes

1.2.2

Macca tena. IIOTHOCTE BelecTBa:

m

P=7

1.2.3

Cuna. [IpyHuMn cynepno3uium CHUI:

- - -

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




1.2.4

Bropoii 3akon Herotona: st matepuanbHoi Touku B UCO

>
>

F]_ =maq

Ap = FAt
npu

F = const

1.2.5

-—

—

‘L—i?_ Fj!l

Tpetnii 3akoH HploTOHA 1711 MaTe€pUaIbHbBIX TOYEK:

-

Fip; = —Fp

1.2.6

3aKkoH BCCMUPHOI'O TATOTCHHUA: CHWJIbI IIPUTAKCHUA MCKAY

TOYEUYHBIMU MaCCaMHU PaBHBI
mim,

F=6—p

Cuna tspkectu. LleHTp TskecTH Tena. 3aBUCUMOCTH CHIIBI

TSDKECTH OT BBICOTHI h Haa MOBEPXHOCTHIO IIAHETHI pagunyCoOM

RO:
GMm

"9 = Re + h)?

1.2.7

Cuna ynpyrocrtu. 3akoH ['yka:
F, = —kx

1.2.8

Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUS:

Frp = uN

Cuna TpeHus nokos:

Fp < uN




Koadduunent tpenuns

JlaBiienue:
N
1.2.9 ==
P=7%
1.3 CTATUKA
o
F
MOMEHT CUJIBI OTHOCUTENIBHO OCH BPAILIEHHUS:
131
M| = FI, re | — mutedo cubr
F
OTHOCUTENILHO  OCH,  mpoxojsmeid  uepes  Touky O
MEePHIEHIUKYISIPHO PUCYHKY
[lenTp macc Tena. [leHTp Macc cucTeMbl MaTepHaTbHBIX TOYEK:
myr; + myry+...
rH.M. =
my; +my+...
1.3.2
B onHOpogHOM T0IE TSXKECTH
(g = const)
LIEHTP Macc TeJla COBIIAJAET C €r0 LIEHTPOM TSKECTH
VYcnoBus paBHoBecust TBEporo tena B MCO:
[M+M,+..=0
133

\[}:"1+F2+...=[J

3akoH ITackansg

JlaBnenue B KUAKOCTH, Nokoseiics B UCO:

p =Dpo+pgh

3akoH Apxumena:

>
>

FApX = _PBbITeCH




€CJIM TEJIO U KUAKOCTh ImokosaTcs B MCO, To

FApX = ngBbITeCH

VYcnoBue niiaBaHus TENl

3AKOHBI COXPAHEHMA B MEXAHUKE

NMiynsc MaTepuabHOM TOYKU:

p=mv

NMiynbec cuctemsl Tei:

- - -

p=pt+p+..

3aKOH U3MCHCHUS U COXpaHCHUA UMITYJIbCA:

B CO

Ap = A(pl + p2+- . ) = FlBHeI]_[HAt + FZBHEHIHAt-l_' .

B CO , ecitm
Ap = A(py +pp+...) =0

, €CITIH

- -

FlBHeLUH + FZBHemH+- ..=0

PeakTuBHOE IBUXKECHUE

F
ﬁ%i;

PaboTa crtbl Ha MaIOM TIepeMeIeHUN:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




1.4.5

o F

D
MOIIHOCTD CHUJIBI:
€CJIH 3a BpeMs
At

pa60Ta CHUJIbI U3BMCHACTCA Ha , TO MOIITHOCTH CHIJIbI

Ad
P=— =F-v-coso
ﬂf Ar—

1.4.6

Kunernueckas 3Heprusi MaTepuagbHON TOUKH:

mv p
EKI/IH =5 =5

2 2m

3aKOH U3MEHEHUSI KHHETUYECKOW SHEPTUU CHCTEMBI

MatepuanbHbix Todek: B UCO AExun = Al + A2 + ...

1.4.7

[ToreHmmanpHas 3HEprUs:

JJIA IIOTCHIIUAJIBHBIX CHUJI

A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu

IToTenumanpHas SHEPTUs MATEPUATILHON TOUYKHU B OJJHOPOJHOM
II0JIE TSKECTH:

EHOTeHu = mgh

[TorenmuanbHast SHEPrus ynpyro ae(opMupoBaHHOTO Teja:

kx?
EHOTeHu = T

1.4.8

BaKOH N3MCHCHUS U COXpaHeHHH MexaHquCKOﬁ BHCPFHH:
Euex = By + Emmm-.
B IICO AE,ex = Agcex HEMOTEHIL CHIs
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0




1.5

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

151

I'apmoHnueckue KoJIeOaHus MaTepHalbHOU TOYKH.
Amruutyaa u ¢gaza konebanuii. Kunemarnueckoe onucaHue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
IJIe X - CMEILEHNE U3 PABHOBECHSL.

JIlnHamMu4eckoe onrcaHue:
rac

. DTO 3HAYMT, UTO
F, = —kx.

DHepreTu4eckoe ONMcaHue (3aKOH COXPaHEHUS] MEXaHUYECKON

SHEPTHH):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBsi3p aMIUTMTYIBI KOJICOAHWN CMEIIEHUS MaTepUaibHON

TOYKH C aMIUTUTYJaMH KoJieOaHu e€ CKOPOCTH U YCKOPECHHUS:

Upe =04, @ =04

15.2

[Tepnonx u yacTora KoeOaHU:

[lepnox Manbix CBOOOIHBIX KOJI€OAHWUH MaTEMaTHYECKOTO

MasiTHHKA:

T=ZIJI
g

[Tepuon cBOOOIHBIX KOEOaHUN PYKUHHOTO MasTHUKA!

m
T =2m |—

k
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Brinyxnennsie konebanus. Pezonanc. PesonancHas kpuBas

1.54

ITonepeunsie u IIPOJIOJIbHBIE BOJIHBI. Ckopoctb

pacrnpocTpaHeHUs U JITTMHA BOJIHBIL:

v
A=vTl =—
v

HNutepdepentius u qudpakius BOJIH

1.5.5

3ByK. CKOpOCTb 3ByKa

MOJIEKYJIAPHAS OU3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHAS ©U3NKA

211

Mopenu cTpoeHus ra3os, KUAKOCTEH U TBEpABbIX Ted. [lycts
TepMoAMHAMUYecKass cucrema (tenmo) cocrour w3 N

OAWHAKOBLIX MOJICKYIJI. Torz[a KOJIMYCCTBO B€HICCTBA

N m
vV=—"=—
Ny

rIe
Ny

— gucio ABorajpo, m — Macca CUCTEMEI (Tena),
u

— MOJIIpHaA Macca BEIICCTBA

212

TenmoBoe ABWIKCHUC aTOMOB U MOJICKYJI BCIICCTBA

2.1.3

B3auMoericTBre YacTUL BENIECTBA

214

Huddysus. bpoyHoBckoe ABMKEHHE

2.15

Monens uneanpuoro raza B MKT

2.1.6

CBs3b MEXKy JABJICHUEM U CPEHEW KUHETUYECKOW dHEprueu
HOCTyHaTeHBHOFO TCIIJIOBOT'O ABUXCHUS MOJIeKy.]'I nacaJibHOI'O

ra3a (ocaoBHoe ypaBHeHHue MKT):




- KOHLIEHTPALUs MOJIEKYJ

2.1.7 AoGcomoTHas Temmneparypa: T =t+273K
CBs3b TeMIIEpaTyphl ra3a co CpeIHEN KHHETUUYECKON YHEPTUEH
MOCTYHNATCIBbHOI'O TCIIJIOBOT'O ABUKCHUSA €0 MOJICKYJIL:
{ 2
2.1.8 e k- PP
L2 2
2.1.9 VYpasuenue p = nkT
Mojenp nieanbHOro ra3a B TepMOJIUHAMUKE:
| Vpasrerre MerreTeesa — Kaneipona
| BelpaskeHHe 11 BHYTPeHHEH SHepIHH
VpaeHeHnle MenzneneeBa — KiameiipoHa (OpHMEHD
3aICIH);
m RT
oV ="RT =vRT =NkT, p=P"2
2.1.10 H H
BripakeH1le 1114 BHYTpeHHell 3Hepri 0JHOATOMHOIO
raza ([IpHIMeHIMEle (POPMET 3aIlICH):
-3 3 Im 3
U==-VRT =—NkT ==—RT =v¢ , T==pV
2 2 2 2
3akoH JlanbTOHA 1714 1aBJICHUS CMECH Pa3pEKEHHBIX Ta30B:
2.1.11 p=ps+pyt..
I/ISOHpOHGCCH B Pa3pCKCHHOM T1a3c C IMOCTOAHHBIM YHUCIIOM
211 MoJiekyJ N (C MOCTOSTHHBIM KOJHYECTBOM BEILIECTBA V):

m3orepMma (T = const): pV = const

nzoxopa (V = const):




1%
— = t
T cons

n3zobapa (p = const):

<

— = const
T

I'padmaeckoe npencrapnenue nzomnpoieccos Ha pV-, pT-u VT-
JrarpaMMax.

OOBEIMHEHHBIN Ta30BbINA 3aK0H:

pV .
T = cons

JJI1 ITIOCTOSTHHOI'O KOJIMYECTBA BEIIIECTBA V.

HaCI)IH_IeHHBIe N  HCHACBINICHHBIC  ITapbI. KauecTBenHnas

3aBUCUMOCTD IIJIOTHOCTU W HABJICHHA HACBIMICHHOT'O IIapa OT

2113 TEMIIEpPAaTyphbl, UX HE3aBUCUMOCTb OT 00BEMaA HACHIIIEHHOTO
napa
BnaxnocTs Bo3ayxa.
OTtHOcuTeNbHAS BIAKHOCTH!
pnapa(T) pnapa(T)
2.1.14 ¢ = =
pHacmmnapa (T) pHaCbnunapa (T)
9115 N3MeHeHne arperatHbIX COCTOSIHMK BEILECTBA: UCIIAPEHUE U
o KOHJICHCAIIMS, KUTIEHUE KUIKOCTH
V3MmeHeHne arperaTHBIX COCTOSIHUN BEIECTBA: IUJIABJICHUE U
2.1.16
KpUCTAJTU3ALIHS
2.1.17 [IpeobpazoBanue YHEPTUU B Pa30BBIX MEPEXoIax
2.2 TEPMOJINHAMUKA
221 TenoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BuyTpenHss sHeprus
Tennonepenaya kak croco0 M3MEHEHUsI BHYTPEHHEH YHEPTUn
2.2.3 6e3 coBepmieHuss paboTbl. KOHBEKIMSA, TEIUIONPOBOJHOCTD,
U3ITydeHue
2.2.4 KonunuecTBo TemiaoThI.




VY neapHas TEIO0EMKOCTH BEIIECTBA C:
Q = cmAT

VY nenpHas Temnora nmapooodpazosanus L: Q = Lm.

2.25 VY nenpHas TemioTa miasiacHus A: Q = Am.
VY nenpHas TemoTa cropanus Tomiuea g: Q = gm
DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A = pAV
2.2.6
Brruucnenue padoTsl 1o rpaduky nporecca Ha PV-auarpamme
[TepBbIii 3aKOH TEPMOANHAMUKH
Q12 =AUy + A1y = (U — Uy) + Ar2
2.2.7
Annabara:
Q12 =0= Ay, = (U; — Uz) = AUy,
2.2.8 BTtopoii 3akon Tepmoannamuku. HeobpaTumelie mporiecchl
[Tpuniune! gerictBus TernoBbix MamuH. KT/
220 "o T T o.. 0
e XoHarp XoHATD XLHATp
Makcumansnoe 3nauenue KII1. [{ukn Kapno:
T.. —T. T
2.2.10 Max =My, = ————— =1 — =
1 e T Barp T marp
YpaBHEHHE TEIJIOBOTO OaslaHca:
2.2.11 Q1 +0Q;+Q3+...=0
3 DJIEKTPOAMMHAMUKA
3.1 DJIEKTPUYECKOE ITOJIE




3.11

OnexTpu3anus Tl U €€ MposABIEHUSA. DIIEKTPUUYECKUM 3apsil.
JlBa BHaa 3apsga. OJIEMEHTapHBIM AJIEKTPUYECKHM 3apsl.

3aKkoH COXPAHCHUSA JICKTPUICCKOI'O 3apdaa

3.1.2

B3aumopeiictBue 3apsnoB. Toueunsie 3apsabl. 3akoH Kynona:
B OJIHOPOJHOM BEIIECTBE C AUDIIEKTPHUUECKON

MPOHUITACMOCTBIO

'

F:k|{‘?1|-|?l _ 1 _|'f_ii'1|'1
&r- 4meg, 17

3.13

OnekTpuyeckoe mnoisie. Ero pgedcTBue Ha BIEKTPUYECKUE

3apsabl

3.14

Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIA:

>

. F

QHpOGan‘/i

[Tone Toyeunoro 3apsna:

OJTHOPOJIHOE TIOJIE:

>

E = const.

KapTuns! 1MHMIA HanpsDKEHHOCTH ATUX ITOJIEN

3.15

HOTGHHI/IEUIBHOCTB SJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHOoCTh MOTEHIIMATIOB U HAPSIKEHUE:
A1z = q(¢1 — ¢2) = —qAp = qU.

[ToreHimanbHast >HEPTUS 3apsA/Ia B DJIIEKTPOCTATUUECKOM TIOJIE:
W =q¢




IloTennman OJICKTPOCTATUYCCKOI'O I1OJIA:

o=2
Cq

CBs13b HaHpH)KéHHOCTI/I MnoJjis1 U pPasHOCTU MOTCHUUAJIOB JJIA

OJTHOPOHOTO 3JIeKTpocTaTrueckoro mojs: U = Ed

3.1.6

[TpuHIMIT CynIEpIIO3UIUHN AIEKTPUUECKUX MOJIEH:

E =E1+E2+...,¢ =¢1+¢2+...

3.1.7

[IpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHUs 3apsA0B: BHYTPHU IPOBOJHUKA
Et=0

, BHYTPU U Ha MOBEPXHOCTH MMPOBOJHUKA @ = CONSt

3.18

I[I/IB.HGKTPI/IKI/I B DJICKTPOCTATUYCCKOM IT10JIC. I[I/IBJIGKTPI/I‘IGCKaﬂ

MIPOHHUIIAEMOCTh BEIICCTBA €

3.1.9

Konpaencarop. 21eKTpo€MKOCTbh KOHIEHCATOPA!

q
c=—
U

DIIeKTPOEMKOCTH IIIOCKOTO KOH/ICHCATOpa:

€S
= = &y

d

3.1.10

Hapannenbﬂoe COCAMHCHUC KOHACHCATOPOB:

q=1q +q2+...,U1 = Uz =""Cl'lapaJIJ'l_C1 +C2+...

[TocnenoBarenpbHOE COCTUHEHUE KOHICHCATOPORB:

1 _1.1,
Cr[ocn Cl CZ

U= U1+U2...,ql =dq; =...,




3.1.11

OHeprus 3aps>KEHHOr0 KOHIEHCATopa:

U CU? 2
w =W _ 4
2 2 2C

3.2

3AKOHBI ITIOCTOAHHOTI'O TOKA

3.2.1

Cuia Toka:

ITocrosuusbii Tok: | = const

Jlnst mocrosiHHOTO TOKa ( = |t

3.2.2

YcnoBus CymecTBOBAaHUS dJIEKTPUIECKOTO TOKA.
Hamnpsoxkenne U u DJ1C E

3.2.3

3akoH OMa J1sl y4acTKa LeMnu:

I_U
"R

3.24

DJIEKTPUYECKOE CONPOTHUBJICHHUE. 3aBUCUMOCTh
COMMPOTUBJICHUA OJHOPOAHOI'O IMPOBOJHHUKA OT €TI0 AJIMHBI U

CCUCHUs. Y,I[GJ'II)HOG COIIPOTUBJICHUEC BECIICCTBA.

l
R:pg

3.2.5

Ucroununku Toka. 9JC uctouHuka ToKa:

ACTOpOHHI/IXCI/Iﬂ

q

E =

BHyTpeHHee cOnpOoTUBIIEHHE NCTOYHHUKA TOKA

3.2.6

3akon Oma aJis MOTHOU (3aMKHYTOM) AJIEKTpHYecKou nenu: E

= IR + Ir, oTkyna




3.2.7

[TapamiensHOe COCTMHEHNE TTPOBOIHHKOB:
I=11+12+..,Ul=U2=..,
1 1 1

=—+—+..
Rnapajm Rl RZ

[TocnmenoBareapHOE COCTMHEHUE TIPOBOTHUKOB:
U=Ul+U2+.,11=12=.,
RHOCJI = R1 + R2+ "

3.2.8

Pabota snektpuueckoro toka: A = UL,
3akon Jlxxoyins — Jlenna:
Q = IRt

Ha pesucrope

U2
R:Q=A=12Rt=1Ut=7t

3.29

MomHOoCTh OJICKTPUYCCKOI'0 TOKA:

Ad _
p==" = U
At |4, 40
TGHHOBaﬂ MOIIIHOCTbD, BBIACIISIEMAA Ha pGSI/ICTOpeZ
. UF
P=I"R=—=]U
R

MoniHocTh HCTOYHUKA TOKA:

3.2.10

CBoOOmHBIE ~ HOCHTENM  DJIEKTPUYECKMX  3apsAoB B
MIPOBOJHMKAX.  MeXaHuU3Mbl  NPOBOAMMOCTH  TBEPIBIX

METaJUIOB, PACTBOPOB M pAaCIIaBOB JJIEKTPOJUTOB, Ta30B.




[TonynpoBoauuku. I101ynpoOBOIHUKOBBIN 11O

3.3 MAT'HUTHOE ITIOJIE
MexaHnueckoe B3auMOJICHCTBUE MArHUTOB. MarHuTHoe 1oJie.
Bektop wmarauTHOM uHaykuuu. IlpuHuun cynepno3uuuu
MarHUTHBIX MOJICH:
331 B =By + By+...
Jluanu  wHAYKOUU MarHuTHOro moyid. KapTuHa nuHUN
WHIyKIHAH MarHuTHOTO OJIS IIOJIOCOBOTO u
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHATOB
OnelT Opcrega. MarHuTHOE I0JI€ MPOBOJHUKA C TOKOM.
332 Kaprnaa nuHMII WHAOYKOWM MarHUTHOIO TOJIA JJIMHHOIO
o MPSIMOTO MPOBOAHUKA M 3aMKHYTOT'O KOJBIEBOI'O MPOBOAHUKA,
KaTyIIKH C TOKOM
Cuna Amnepa, €€ HanpaBJIECHUE U BEIUYNHA:
F, = IBlsina
3.3.3 |, e o — yroj Mexay HalpaBJICHUEM MTPOBOJHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIE€HUE U BEJIUYUHA:
Fnop =1 q | vBsina
IJI€ 0L — YTOJl MEXAY BEKTOpPaMH
v
3.3.4
u
B
. JBM>KeHHME 3apsHKEHHON YacTHIbl B OJHOPOJAHOM MarHUTHOM
noJie
3.4 OJIEKTPOMAT'HUTHAA UHAYKIA
[ToTok BeKTOpa MarHUTHOM MHIIYKIUU:
3.4.1 ® = B,,S = BScosa




3.4.2

SIBnenue anexTpoMarHuTHON MHAYKIMHU. DJ(C HHIyKIUU

3.4.3

3aKoH 31eKTpoMarHuTHo nHaykuuu dapanes:

AD
E :—E :—t:I:lir
Af—i0

344

3J1C uHIYKIUU B IPSIMOM TIPOBOIHUKE UTUHOH |,

JBIKYIIEMCS CO CKOPOCTBIO

>

WLl

B OJIHOPOJAHOM MarHUTHOM 1osie B:
| E; 1= Blvcosa

, TJIe 0. — yTroJI MeXly BEKTOpoM B u Hopmaiibio

n

K IIJIOCKOCTH, B KOTOPOH JIEKAT BEKTOPBI

>
>

luv

; €CIIH

12




TO
| E; |= Blv

3.45

[IpaBuno Jlenna

3.4.6

NHAYKTUBHOCTB:

, uma @ = LI,
Camounnaykuus. 9JIC caMOMHAYKIIUHA:

AT
E. =— EL =—1II'
—

3.4.7

9Hepr1/1;1 MAarauMTHOI'O ITOJIA KaTYIIKH C TOKOM:

LI?
W=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 1 BOJIHbI

3.5.1

Konebarenbupiit  koHTYp. CBOOOIHBIE SIEKTPOMATHUTHBIE

KoJieOaHus B U€aTbHOM K0JIeOaTETbHOM KOHTYpE:
[9(1) = Guesin{ 0+ 0y

11[?:] =g, = iq,,, cos( ot +@y ) =1 cos( et +qp)
®opmyna Tomcona:

T =2nVLC

, OTKyJ1a




CBs3b AMIUIMTYAbI 3apdaia KOHACHCATOpa € aMHHHTYI[OfI CHIJIBI
TOKa IIpH CBO6OI[HBIX OJICKTPOMAariuTHBIX KOJIEOAHHSIX B

UJeabHOM KOJIe0aTeTbHOM KOHTYpE:

Qe = —

C}

3aKOH COXpaHEHHs DSHEPrUU B UACATBHOM KOJIeOaTeNbHOM

KOHTYpe€:
3.5.2
3.5.3 BriHyX)1eHHBIC 3JIEKTPOMAarHUTHBIE KojieOanus. Pe3zonanc
[Tepemennsniii Tok. IIponsBoacTBo, mepenada U moTpediIeHHUE
JJIEKTPUYECKON SHEPTUU
o cu’ LI’ cu’_ LI’
+ = mx = =X — const.
2 2 2 2
CgoiicTBa 3JEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus
BEKTOPOB B 3JIEKTPOMArHUTHON BOJHE B BaKyyMe:
355 SO S
E1lBlc
356 [IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
ANIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsamosnHENHOE pPACIpPOCTPAHEHHE CBETAa B  OJHOPOJHOU
cpene. Toueunblit ncrounuk. JIyd cBera
3aKOHBI OTPAXKEHHUS CBETA.
a=pf
3.6.2
olp
77777777777
3.6.3 [TocTpoenne n300paKeHHH B IIIOCKOM 3epKajie
3aKOHBI IPEJIOMJIEHUS CBETA.
3.6.4

IIpenominenue ceera:

nysina = n,sinf.




AOCOIOTHBIN MOKa3aTeb MPETIOMIICHHS:
c

Nage = v

OTHOCHUTENBHBIN TOKA3aTEb MPETOMIICHUS:
np, 1

n =
OTH nl 172

Xoq 1y4en B IpU3Me.
\"1 = 1"'"2 . H].}']. = Hli'l
CooTHOIIEHNE 4YacTOT U COOTHOIIEHHWE [UIMH BOJH IIpH

nepexoe MOHOXPOMATHYECKOTO CBETa Yepe3 TPaHMIly paszeria

ABYX ONTHYCCKUX CPCI:

3.6.5

[TonHOE BHYTpEHHEE OTpAKEHUE.

IIpenenbHbIii yroil MOJHOIO BHYTPEHHETO OTPasKEHUS:

. 1 ny
Sinay, = =—
Noru n

3.6.6

CoOuparomue ¥ paccewBaroIlue JUH3BL. TOHKas JWH3A.

DOKYCHOE PACCTOSHUE U ONTUYECKAs CHJIa TOHKOM JIMH3BI:

3.6.7

®opmyJia TOHKOH JIMH3bI:

T -

L,
d

|




VBenuueHue, gaBacMoe JIMH30M:

h 111

Il=—=——

H d

F\ h
f

3

B ciyuae paccenBaronieit TMH3bI:

3.6.8

1
DO0=F =—0,
D

T =

h 1f1
—=—1
H d

XoJ nyya, IpOLIEALIEro JUH3Y IO/ MPOU3BOJIBHBIM YIJIOM K
e¢ rTmaBHOM onTuyeckod ocH. IlocTpoenne wu3z00pakeHUi
TOYKH U OTpe3Ka MpsIMOM B COOMPAIOIIUX M PACCEUBAIOLIMX

JIMH3aX U UX CUCTEMax

3.6.9

dotoanmapaT Kak onTHUecKuil npubop. I'na3 kak ontuyeckas

CUCTEMA

3.6.

Nutepdepennius cBera. KorepeHTHbIE MCTOYHHMKHU. Y CIIOBUS
HaG.HIO[[GHI/I}I MaKCUMYMOB n MHWHUMYMOB B
MHTeP(EPEHIIMOHHON  KapTHHE OT  JBYX  CHH(]a3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

MaKCHIMYMBI — A=2m ; m=0,£1,£2.£3, .,

vl
MITHIIMYMBET — A=(2m +1_];, m=0+1+2+3 _

e




Hudpakus cBera. [AudpakumonHas pemeérka. YciaoBue
HAOMIONICHNST TJIABHBIX ~MAaKCHMyMOB IIpH  HOPMaJbHOM
MaaCHUU MOHOXPOMATHUYCCKOTO CBCTa C I[HHHOﬁ BOJIHBI A Ha

peméTKy ¢ meproaom d:

3.6.11
dsin,, =mi,m=0,+/-1,+/-2,+/-3,..
3.6.12 JHucnepcus ceera
4 KBAHTOBAS ®U3UKA
41 KOPITYCKYVYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 I'mnoteza M. Ilnanka o kBanTax. ®opmyna [Tnanka: E = hv
®doTtoHbl. DHEprHst POoTOoHA:
E=hv="52
=hv=—=pc
4.1.2
Nmnynse poToHa:
_E hv h
p= c ¢ A
4.1.3 dorordpdext. OnbrTer A.I'. Ctonmerosa. 3akoHsl poTodddhexTa
VYpaBuenue DiinmreiiHa i porodddexra:
E(l)OTOHa = ABbixofa + Eyumax
rue,
hc
ECI)OTOHa =hv = 7}
414
hc
ABblxoaa = hv}cp = A_

2
mv~max

Exuumax = 2 eUsan




JlaBneHue cBeTa.

4.1.5 JlaBiieHHE CBETa Ha MOJHOCTBHIO OTPAXKAIOIIYIO TOBEPXHOCTh U
Ha TIOJTHOCTBIO MOTJIONIAIONTYIO TOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 [TnanerapHas Momens aToma
[Toctynarer bopa. U3nydenue u moriomeHue (HOTOHOB MpH
Mepexo/ie aToMa ¢ OJHOTO YPOBHS SHEPTUH HA JIPYTOi:
he
4.2.2 Ji'r”"rm'u'r = = |‘En _Em|
Y
JluHeityaTpie CIEKTPHI.
CnekTp ypoBHEM 3HEprun aroma BOAOPOa:
4.2.3 13.6
—13,63B
E =——— n=123 _
ne
4.3 OU3NKA ATOMHOI'O AJAPA
431 Hyxnonnas monens simpa [eiizenOepra — MBanenko. 3apsin
o sapa. MaccoBoe uncino aapa. M3otomnst
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ITycts M — Macca paguoakTUBHOIO BenlecTBa. Toraa
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOANYECKHUE MATEPHUAJIBI J1JI YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



