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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
Takxke ¢ ydétoMm (enepaibHON pabodeit mporpaMmbl BocnuTanus u Konenuu
npenojiaBanus yuyeoHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OPraHU3alUgX
Poccuiickoit ~ ®denepainuy,  peaqu3ylOIMMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
POTPaMMBI.

[Tporpamma no ¢usuke onpezaenser 00s13aTebHOE MPEIMETHOE COJEPKaHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATENBHOCTh H3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OOydarouIuxcs.
[IporpamMma mo ¢u3uke Aa€T NpeACTaBICHUE O MLENAX, COACpP)KAHUM, OOIIeH
cTpareruu OOy4YeHHUs, BOCHUTAHMS M Pa3BUTUS OOyYalOIIMXCS CpEeACTBAMU
yaebHoro npeamera «Dusnkay Ha yriiyOlIEHHOM YpPOBHE.

N3yuenue kypca ¢usuku yriayOJE€HHOTO YpOBHSI MO3BOJISIET PEaM30BaTh
3a1aun npodecCUOHATbHOW OpUEHTAIMH, HAIMIPABJICHO Ha CO3JaHUE YCIOBHM i
NPOSIBIICHUS] CBOMX HHTEIUICKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
o0ydJamuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHsT 00pa3oBaHUSA B
opraHm3anusx MNpodhecCHOHAIBHOTO 00pa3oBaHUsS 10 Pa3IUYHbIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATLHOCTSIM.

B nporpamme 1o (¢u3Mke ONpenensioTcs IUIaHUPYEMbIE Pe3yJbTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO OOIIET0 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMeTHbIEe, MpeaMeTHble (Ha  yriayOnéHHom  ypoBHe).  Hayuwo-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBaHUM K JIMYHOCTHBIM,
METalpeMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXcs, OCBOMBIIMX
nporpaMMy 1o (u3MKe Ha YpPOBHE CpeaHero obmero oOpa3oBaHHs Ha
yray0aEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[TporpamMma no pusmKe BKIIOYAET:

IUIAaHUPYEMbIE PE3yJIbTaThl OCBOCHHMS Kypca GU3MKM Ha YriyOJIEHHOM
YPOBHE, B TOM YHCJI€ IPEAMETHBIE PE3YJIbTATHI IO F0J1aM 00YUYEHUS;

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

[IporpaMMa mo ¢u3uKe HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCITI0JIb30BaHA YUUTEISAMU (DU3UKHU JJIsI COCTABIICHUS CBOUX pab0OYMX MPOrpamM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENIECH U
NPEIOCTaBIsAeT BO3MOXHOCTH [UJIsl peaju3allii  Pa3UYHBbIX METOJIUYECKHUX
NOJIXOJJOB K TMpernoAaBaHUI0 (U3UKKH Ha YIUIyOJEHHOM YpOBHE IMpPH YCJIOBHUU
COXpaHEHHUs 003aTeNbHOM YaCTH COACPKAHUSI Kypca.



dusnka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYNAas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoiieM mupe. LLkonpHbI Kype HU3HKH — cCTEMOOOpa3yOIIUii
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB U SIBICHUH, M3y4aeMbIX XuUMUEH, Ouosoruei,
dbusnueckoir reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM Ompenenusio xXapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIyYeHHsI HOBBIX MAaTE€pHAJIOB C 3aJlaHHBIMM CBOWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromierocs, B (opMHpoBaHHE YMEHUI MPUMEHSATh HayYHBIN
METO/]I IO3HAHUSI TP BBHIITOJIHEHUN MU Y4EOHBIX UCCIIETOBAHUIA.

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

Hoea yenocmnocmu. B COOTBETCTBUM C HEM KypC SBIIETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepual U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

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

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

Hoen npuxnaonoi nanpaenennocmu. Kypc ¢usuku yriay0iaEHHOTO ypoBHs
IPEIOoJIaracT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTHYECKHX
NPUJIOKEHUH W3YYEHHBIX TEOpuUd M 3akoHOB. llpu sTOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUM U COBPEMEHHbIE TEXHHUYECKHE YCTPONCTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJEpP)KaHUsS, IMOCBAIMIEHHBIX SKOJOTMYECKUM IpOoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKHM U TEXHOJOIHH, a TakkKe 00CYyXACHUSA
npo6JieM palMOHAIBHOTO MPUPOIOTIOIB30BAHUS U SKOJIOTHUECKON 0€30M1aCHOCTH.

OcBoeHnue cofiepkanusi MPOTPaMMBI 1O (GU3HKE TOHKHO OBITh OCTPOCHO Ha
IPUHLINAIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s Gusnku peanusanus 3THUX
IPUHLIKIIOB 0a3UPYyEeTCsl Ha MCIIOIb30BAaHUM CAMOCTOSITEILHOTO DKCIIEPUMEHTA KaK
IIOCTOSIHHO JIeHCTBYMOIIEro (Qakropa ydeOHoro mnpouecca. g yriryOonéHHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOTO YYEHHUYECKOTO 3SKCIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHYECKHE OIBITHl NP H3YYEHHH HOBOTO
MaTepuana, 1aboparopHbsie paboThl U paboThl MpakTHKyMa. [Ipr 3TOM BO3MOKHBI
7IBa crocoba peanu3zandd (PU3MYECKOr0 TpPakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoauTcs aubo B koHIe 10 u 11 kmaccos, mubo0 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — »3T0
UHTErpanuss padoT TPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX padoT, KOTOPHIC
IpOBOASATCS B Ipolecce u3ydeHus paszzgena (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 BUAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISETCS
Y4YaCTHHKaMHU 00pa30BaTEIBHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEHN MOYypPOYHOIO
MJIAaHUPOBAaHUSI M OCHalleHus kabuHera ¢uzuku. [Ipu »TomM oOecrneunBaeTcs
OBJIaJiIcHUEe OOYyYaIOUIUMHUCS YMEHUSAMU T[POBOJUTH TPSIMble U KOCBEHHBIC
U3MEPEHHs], UCCIIEeIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIUYUH U TMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 PACUETHBIX U KayeCTBEHHBIX
3apad. Ilpu sToM JuIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33JlayM C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3UUECKON MOJEIbIO, MO3BOJISIONINE TPUMEHATD
U3yUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KakK M3 OJHOrO pasiena Kypca, Tak U
UMHTErpUpys MPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3zaenoB. g KaueCTBEHHbIX 3a7a4
IPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OObBSICHEHUE/TIPEACKA3aHUe MPOTEKAHUs
bu3nYeCKUX SBJICHUM U MPOIECCOB B OKPYIKAIOIIEH KU3HU, TpeOyrolre BbIOOpa
buznyecKoil MoAeNnu AJis CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIEUCHHUI0 Y4eOHOTO Ipolecca Kypc (U3UKH YriayOJEHHOTO
YPOBHSI HA YPOBHE CPEJIHEr0 OOLIEro 00pa30BaHUs JOJKEH U3y4aThbCs B YCIOBHSIX
npeaMeTHoro kabuHeta. B kabuHere (U3MKM JOHKHO OBITh HEOOXOJUMOE
nabopaTopHoe 0OOpyJOBaHUE ISl BBIMIOJHEHHUS YKAa3aHHBIX B TPOrpaMMme IO
(¢u3rMKe yYEeHHYECKHX OMBITOB, Ja0OpaTOPHBIX pabOT U paboT MpakTUKyMma, a
TaK)Ke JIEMOHCTPAIlMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOe o0OopyaoBaHue (GopMupyercss B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (PU3MKE KIIOUYEBBIX JEMOHCTpAaIMil s
UCCJEIOBAHMUSI  M3Y4Ya€MbIX  SIBIIGHUA UM  MPOIECCOB, AMIIUPUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 000pynOBaHHME JJISI YYEHMUYECKHX MPAKTUYECKUX padoT
dopMupyercss B BUAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCsl B pacuére



OJIHOTO KOMILJICKTa Ha JABYX OOydYarommxcs. TeMaTHYeCKHe KOMILJICKTBI
71a060paTOPHOTO O0OPYAOBAHHS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOpUid.

OCHOBHBIMU TIETISIMU U3Y4YCeHUS (PU3UKHU B OOIIIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHupOBaHUEe WHTEpPECa € CTPEMJICHUS OOydYaromuxcsi K Hay4dHOMY
U3YYCHHUIO TIPUPOJBI, PA3BHUTHEC WX HWHTEIUICKTyabHBIX H  TBOPYECKHX
CIOCOOHOCTEM;

pa3BHUTHE TPEACTABICHUI O HAYYHOM METOJe TO3HaHWS W (popMmHpoBaHHE
HCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOIINM SIBJICHUSIM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3yuYeHUsS OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3HKHU;

dbopMupoBaHre YMEHUI OOBSCHATH SBICHUS C UCIIOJIb30BaHUEM (PH3UIECKHIX
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 9TOM HaIlPaBJICHUH.

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

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHSAX,  BKJIIOYAas  MEXaHUKy,  MOJEKYJSIpHYyI  (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 MOJEINBI0, 3a/lad, MOJAPa3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/aHUe
bu3NYecKo MOJeH, aJeKBATHOM YCIOBHUSM 3ajJadd, B TOM YHCIE 3aaad
WHXCHEPHOTO XapaKTepa,;

NOHMMaHWe (U3NYECKUX OCHOB W TPUHIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKHUX MPOIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSTCIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GU3MYECKUX  SKCICPUMEHTOB, aHajgW3a MW HWHTEpIpeTanud WHGOPMAINH,
oTpezeNieHus JOCTOBEPHOCTH MOJyYEHHOTO Pe3ybTaTa;

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



pa3BuTHE WHTEpeca K chepaM nmpodhecCHOHATHLHON ASSTENHHOCTH, CBI3aHHOU
¢ pU3UKOM.

B cootrBerctBun ¢ tpeboBanusimu PI'OC COO yriayOn€HHBIN ypOBEHb
u3yuyeHus: yudeOHoro npeamera «®duszuka» Ha ypOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OO0y4YaloIUMUCS, [UIAHUPYIOUIMMHU POJOJLKEHUE
00pa30BaHMs MO CHEIHATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOduIIs.

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

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
NPAKTUUECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYHUTENb J€laeT BbIOOp
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAWBHYaIbHBIX
0COOCHHOCTEH 00yYarOIIUXCS.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTOA O3HAHUSA PUPOABI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo/1 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
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

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

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKa,
abCOMIOTHO TBEPIOE TENO, HUACANbHAS KUAKOCTh, UACATBHBIA Ta3, TOYCHYHBIN
3apsn). ['unore3a. dusnyueckuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH. Pu3ndecKas
TEOPUS.

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

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuUKym.

M3mepeHne cuiibl TOKa W HANPSKEHUS B LENU TMOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U MU(POBBIX U3MEPUTEITBHBIX IPUOOPOB.

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

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABmkKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKHU.

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

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

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

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



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

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

Hemoncmpauyuu.

Mopens cucteMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KECHUS.

Crioco0Obl uccieoBaHus IBUKEHUI.

NnrocTpanys NpeaenbHoro nepexoia i \3BMEpEHHe MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCIIOJI30BAHUEM MEXaHU3MOB.

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

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

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yIiI0OBO 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.

WU3mepenne  ycKopeHUss ~ CBOOOJHOTO  mafeHUss  (PEKOMEHIIOBAHO
UCIIOJIb30BaHue IIUPPOBOI TabOpaTopun).

W3ydyeHnne [ABMKEHUS Tena, OpOIIEHHOTO Tropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSMOM MPONOPUMOHAIBHONM 3aBHCHMOCTH MEXAY JaIbHOCTBIO
I10JIETa U HAYaJIbHOU CKOPOCTBIO TEJA.

N3ydeHne IBHKEHUS Tella MO OKPYKHOCTH C IOCTOSSHHOM IO MOJIYJIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBbii 3akoH Hprotona. MueprumanpHble cucteMmsl orcyéra. IIpmHnmn
oTHocuTenpHOCTH ['anmunes. HenHepuuanbHble cucTEMbl OTCUETa (OIpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIuI Cyneprno3unyuu 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 reorpaguyeckod IMHUpOTHL. JIBUXKEHHE
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 aasienue. Cuna Apxumena.

TexHudeckue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOAIIMITHUKH,
JBUYKEHUE NCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

Habntonenue NBHKEHHUS TEN B MHEPLUUAIBHBIX M HEMHEPLUHUAIbHBIX CHCTEMAX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LWJIMHAPOB WM WIapOB Pa3HOM MacChl C OJUMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIbHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cWiI, BOBHHUKAIOIIMX B PE3YyJIbTATE B3aUMOIECUCTBUS TEIL.

N3mepenune macc 1o B3auMOoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCcKOpeHHOM NOABEME U AJCHUU.

IleHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IOKOsI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

W3mepenne paBHOACHCTBYIOLIEH CHJI NP ABHKEHUU OpycKa MO HAKIOHHOM
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 AehOpMaITHH.

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

N3mepenne koddduiieHTa TpeHus Mo BEJIMYMHE YTJIOBOTO Kod(duireHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue IBHKEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KO3 ULIMEHTOM TpEeHUS.

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 CUil, 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.

VYcnoBust 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, UMEIOIIETO TUIOMAb ONOPBI.

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 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU MATEPUAIBHON TOUYKH.



[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs 3HEprus.
[ToteHuunanbHast SHEPrust yrnpyro AeQpopMUPOBaHHOU Mpyx uHbL. [loTeHnanbHas
DHEPrus Tela B OJAHOPOJHOM TIpaBUTALMOHHOM moje. [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
DHEPrUU 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
NEUCTBUU 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 MOTCHIUAIbHOW SHEPTUH MPY>KUHBI C pabOTOM CHUJIBI
TPEHUSL.

Onpenenenue padOThl CHIIBI TPEHHUS NMPHU JABWKEHUHM Tella 1O HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MoJgekyasipuasi Gu3nka 1 TepMOJIMHAMUKA.

Tema 1. Ocrosbt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OCHOBHBIE MOJOXKEHUS MOJIEKYJIApHO-KuHeTnyeckon Tteopun (MKT), wmx
onbITHOe oOocHoBaHue. Jluddy3us. bpoyHOBCKkoe JBIKEHHE. XapakTep
JBM)KCHUSI M B3aMMOJICHCTBUS YACTHUI] BellecTBa. Monenu CTpOeHHs Tra3oB,
KUIAKOCTEH M TBEPABIX TeN M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneid. Macca u  pa3Mepel MoJekyd (aromoB). KomnuecTBo BelecTsa.
[ToctrostnHass ABoraapo.

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

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

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
TeMriepatypa (mkana temneparyp Kenbuna). 3akon JlanbroHa. M3omnponeccel B
UJealbHOM Ta3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
Ipe/ICTaBICHUE U30MPOIIECCOB: U30TEPMA, U30X0Pa, U300apa.

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

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KMHETHYECKOW 3HEPTHUEN MOCTYyNaTeIbHOIO TEIJIOBOIO IBMXKEHHS €€ YaCTHULI.

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

Jemoncmpauyuu.

Mopenu 1BUXKEHNs YaCTHL] BEIIECTBA.

Monens OpOyHOBCKOTO JBUKECHMUS.

Buneoponuk ¢ 3anuceio peabHOro 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 XOJI0IHOM BOJOM.

W3yueHue H30TEpMUYECKOrO IMpouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3ydeHne n30X0pHOro nporuecca.

N3yuenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

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



HyneBoe Hauano TepMoauHamuikud. (CaMONpPOU3BOJIbHAS — pelakcarus
TEPMOJUHAMHUYECKON CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mogens wuealbHOr0 raza B TEPMOJUHAMUKE — CHUCTEMa YpaBHEHHI:
ypaBHeHUEe MeHeneeBa—KnanelipoHa U BhIpaXEHUE 71 BHYTPEHHEW >HEPTUMU.
VYcnoBusi NPpUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHUEHTPALUs YaCTHUILl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEW 3HEPruud OJHOATOMHOTO HJICalIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOoJuHaMUKe. Boruucienue padboThl 1o rpapuky
npoiiecca Ha pV-auarpamme.

Tennomepenaya  kak  crmoco0  W3MEHEHHUS ~ BHYTPEHHEW  DHEPTUU
TEPMOJUHAMHYECKOW CcHUCTeMbl 0e3  coBepmieHus pabotel.  KonBekmws,
TEIUIONPOBOJHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnorel. TennoéMkocTh Tena. YaenbHass W MOJIIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUWE Maiiepa. YenbHas TEIIIOTa CTOpaHUs
TorumBa. Pacuér kommuecTBa TEMIOTHI mpu Temonepenade. I[lonstue 00
annabaTHOM Tporecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAss osHeprus. KoimuectBo
TEIJIOTBI W paboTa Kak  Mepbl HW3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

Bropoii 3akoH TEpMOAMHAMHUKM JUII  HEPAaBHOBECHBIX  MPOLIECCOB:
HEBO3MOXKHO TNepeaTh TEIUIOTY OT 0oJiee XOIOAHOro Tena K 0ojiee HarpeToMmy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUPOTHBIX MPOIIECCOB.

[Tpuniunel aecTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

DKOJIOTUYECKHE ACHEKThl MCIIOIb30BaHUsl TEIJIOBBIX ABUTrareneid. TemmoBoe
3arpsi3HEHHE OKPYKArOIIE CpeJibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIBHUK,
KOHJUIIMOHED, AU3EIbHBIA W KapOIOpaTOpHBIA JBUraTeNd, HapoBas TypOuHa,
MOJIyYECHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3AUUs «TEIUIOBBIX» OTXOMOB C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIN3alUs OMOOPTaHUYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TETUIOBO» M DJICKTPOIHEPTHH.

Jemoncmpauyuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObI M3MEHEHSI BHYTPEHHEW SHEPTHUH.

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 KumeHuwe. Y aeiabHas
TEIJI0Ta MapooOPa30BaHUS.

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.

BnaxHocTs Bo3ayxa. AOCOIOTHAS U 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 aepopmarui.

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 sHeprun 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 MATEPUAJIBI.

Jemoncmpauyuu.

TennoBoe pacmmpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenne npyu noHM>KEHHOM JIABJICHUMU.

W3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnBbITHl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHUsI.

Moenu HEeHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHns BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buasr nepopmarmii.

Hab6mronenue manpix gedopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

N3yueHue 3aKOHOMEPHOCTEN UCTIAPEHUS 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.

HccnenoBanne 3aBUCUMOCTH  nedopmaruu  pe3smHOBOro  oOpasma  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JnekrpoanHamMuka.

Tema 1. Inekmpuueckoe noe.

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

B3anmoneiictBue 3apsaoB. Toueunsie 3apsanabl. 3akoH KynoHa.

DIeKTpuiecKoe nojie. Ero AeicTBUe Ha JIEKTPUUYECKUE 3aPsiJIbl.

Hanpspk€anocts  snektpuueckoro  mons.  [IpoOueiit  3apsin.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOro NoJisi. OJHOPOIHOE IEKTPUUECKOE TOJIE.

[JoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMOJs. Pa3HOCTH MOTEHIMATIOB H
HanpspkeHue. [loTeHnumanbHass >HeEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHnman snexkTpocraruyeckoro nosist. Csi3b HANPSHKEHHOCTH MOJIS U Pa3HOCTH
NOTEHIMAIOB ISl AJIEKTPOCTAaTUYECKOro TMojs (Kak OJHOPOJHOIO, TaK H
HEOHOPOJIHOTO).

[IpyHIMT Cynepno3uLUN SJIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMEepHO 3apsbkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOTo Mo 00BbEMy mmiapa. [losie paBHOMEPHO 3apsKEHHOM
OeckoHEeYHOM TIocKOoCcTH. KapTuHbl JMHUM HAmpsLKEHHOCTH JTHX MOJeH U
HKBUITOTEHIIHAIBHBIX TOBEPXHOCTEN.

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

JusnexTpuku B DJIEKTPOCTATUYECKOM  MOJIE. Jwusnextpruueckas
IIPOHUIIAEMOCTb BELIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coennHEHNE KOHIEHCAaTOpoB. [locmenoBarenbHOe COeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHWE 3apsSyKEHHOM YaCTHULIBI B OJTHOPOIHOM JIEKTPHUUECKOM IOJIE.

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 ITOJIE.

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 3apsHKEHHOIO0 KOHJIEHCAaTopa.

3apsKka 1 paspsjika KOHIEHcaTopa Yepe3 pe3ucTop.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

OueHka cujl B3auMOIEHCTBUS 3apsKEHHBIX TET.

HabGmronenue npeBpailieHus SHEPTUH 3apsKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3ITy4YEeHHs CBETOIMOAA.

W3yuyeHue npoTeKaHus TOKa B LENH, COAEPKAILENH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) pu
MOCJIEA0BATEILHOM COEAUHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 21eKmpuydeckuii mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBusl cymecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u D1C &.

3akoH Oma 11 ydacTKa Lenu.

DneKkTpudyecKkoe CONPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJIECHUS
OJHOPOJHOTO MPOBOJHHUKA OT €ro JJIMHBI M IUIOIAAY TOMEPEYHOIO0 CEYEHUS.
VY ienpHOE CONPOTUBJIEHUE BEIIECTBA.

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



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

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: aMIEpMETP,
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 HUIMHAPUYECKUX NPOBOJHUKOB OT JIJIMHBI,
IUIOIIAH MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBIIEHUS TPU IOCTOSSHHOM
HaIPSHKEHUU.

[Ipssmoe nzmepenune IJIC. KopoTkoe 3aMbpIKaHHE TalbBaHUUYECKOTO 3JIEMEHTA
Y OLIEHKAa 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.

W3mepenne yaenbHOro CONpOTUBIIEHUS TPOBOIHUKOB.

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 rajibBaHMYECKOTO 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 MPOBOAUMOCTb  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. CBolicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
paspsan. Paznmuyneie TMIIBI CaMOCTOSTENBHOTO paspsana. Monxus. [lnasma.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: Ia30pa3psiIHbIC
Jammbl, SJIEKTPOHHO-JIy4eBas TpyOKa, HOJYNpPOBOJHUKOBBIE NPUOOPHI: AMOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAUOJ, TajdbBaHUKA, paUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMS, 3JIEKTPOHHAS! MUKPOCKOIIUSI.

Jlemoncmpayuu.

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 3ekTposinza dapazes.

HckpoBoit paspsa ¥ IpOBOAUMOCTB BO31yXa.

CpaBHEHHE MPOBOUMOCTH METAUIOB U MOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSISI 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 OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEJIMYMH.
OueHka rpaHul] NOTrPEIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHW, MCCIEAOBAaHWHA  3aBUCHMOCTEU
¢u3znyecKkux BEIMYWH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTe3 (BHIOOp U3 pabdor,
ONMCAaHHBIX B  TEMAaTHYECKMX  pas3lenax «YYEHMYECKMM  JKCIIEpUMEHT,
Ja60paTopHbIE 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.

Mesicnpeomemmusie nOHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ20
no3HanuA: SIBICHUE, Hay4yHBbIH (akT, TUroTe3a, (u3nyecKas BeIMYMHA, 3aKOH,



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

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

Buonozusa: mexanudeckoe ABWKCHHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arpsS3HEHUE OKPYXKAIOLEH Cpelbl,
yTWiM3anus OHOOPraHMYECKOro TOIUIMBA JJIsi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAlIWJUISIPHbBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUUECKHUE SBJICHUS B )KUBOW TIPUPOJIC.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBAa, CTPOCHHWE AaTOMOB M MOJEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIYyYE€HHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBA TBEPABIX TeJI, KUIAKOCTEH U Ta30B, KUJIKUE KPUCTAILIbI, SJEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTUYECKAS 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 KOHCTPYKIIHUK), UCIOJIb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHKE (TUPOCKOI, BOJAOMET W JIPyTWE), JBUTATEIh BHYTPEHHETO
cropanusi, naponasi TypOuHa, OBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
MOJIyYeHUs] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE D3JIEKTPONpUOOpPOB,
ra3opaspsiIHble JaMIIbl, TOTYIPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KJTACC

Paznen 4. JnekrpoanHamMuka.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUEe TNOCTOSIHHBIX MarHUTOB M MPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAyKuMH. [lpuHiun 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€ HanpaBiI€HUE 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 TCXHOJOTMYCCKHC IIPOLCCChI: IMPUMCHCHHUC

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

Kaptnna nuHMA  MHAYKOMM ~ MAarHATHOTO — TOJS  IOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX 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 MArHUTHOM MOJIE.

[TpuHIMDO JNENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHuTHOTO IMOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanne NeMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW MHAYKIIMK Ha OCHOBE U3MEPEHHUsI CWJIbl AMIIEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBiieHue ANEKTpOMarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MAarHUTHOU
uHaykiuy. OJIC wHAyKuuu. 3aKOoH JieKTpoMarHuTHOW wuHaykuun Dapanes.
Buxpesoe anexrpuueckoe nozue. Toku Pyxo.

OJC uHAYKUMM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

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

DHeprus MarHUTHOTO TMOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJOIMYECKHUE MMPOUECCH: MHAYKIHMOHHAS
[I€4b, COJIEHOMU/I, 3allIUTa OT JICKTPU3ALMNU TEJI IPU ABUKECHUNA B MATHUTHOM 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
KMHEMAaTUY€CKOTO OMUCAHMUSL.

Amvmntyaa U ¢asza kosebanui. CBsI3b aMIUIMTYIbl KOJEOAHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepwon m uacrora koneOanumii. [lepmom Manbix CBOOOIHBIX KoJieOaHUM
MaTEeMaTUYeCKOro MasTHHKA. llepros cBOOOAHBIX KoOeOaHMW MPYKUHHOTO
MasITHUKA.

[TonsiTue o 3atyxaromux Kojaebanusx. BeiHyKaeHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHuss 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 TMpYXKHHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUI 00 UACATPHON MOCIN MTPY>KUHHOTO MAasSTHHUKA.

3aKOH COXpaHEHUs YJHEPTUU NPU KOJIeOaHUSAX Ipy3a Ha MPYKUHE.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUIA.

Hab6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.



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 aMIUIUTY/IbI 3aTyXalONINX 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.

[lepemenHbIi1 TOK. MOIIHOCTP MNEPEMEHHOIO TOKa. AMIUIMTYJHOE U
JEICTBYIOIIEE 3HAUYCHHWE CHJIBI TOKAa W HANpsHKEHUS MpH pa3iudHoil (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  Tpanchopmartop. IlpousBonacTBo, mepegadya u moTpeOieHHe
IIEKTPUYECKOU SHEPTHH.

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

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

Hemoncmpauyuu.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHUM OT UHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OctuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIMX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopaeinb 31eKTPOMarHuTHOIO FreHepaTopa.

BoinyxaeHHbIE CHHYCOUAANBHBIE KOJIeOaHusI.

Pesncrop, KaTymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu MoOCIENOBATEIIBHOM COCAVMHEHUM PE3UCTOPA, KATYILIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMATOpa.



Mojienb 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
NpPONOJbHBIE BOJHBL. [lepuon, cKOpocTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, NpeJoMieHHe, MHTepdepeHlHs u
U paKims.

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

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMArHUTHBIE BOJHBL. Y CJIIOBUS M3IYUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

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

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

[IprHIMTBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuyeckrue yCTpOWCTBA M MPAKTUYECKOE INPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTBHI, 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.

Hab6monenne natepdepeHny U AUPPaKku MEXaHHUYECKUX 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 pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusl cBeTa. I[locTpoeHne n3o0pakeHui B
iockoM 3epkane. Cepuyeckue 3epkana.

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

Xon nmyueit B mpusme. Jucnepcust cBera. CrnokHBIM cocTaB 0eloro cpeTa.
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
coOMpaloIIKX U pacCeUBaIOLIUX JIMH3AaX U UX CUCTEMaX.

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

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBust HaOMOAEHUST MAKCUMyMOB M MHHHUMYMOB B HHTep(hepeHIIMOHHON
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 npeioMIIeHUsI CBETA.

Hal6mronenue moiHoro BHYTPEHHETO OTpaxkeHusi. Moiens CBeTOBOIA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB YEpe3 IJIOCKOMapalIeNbHYIO
IJJACTUHY U IIPU3MY.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.

Mopaenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepenimm cpera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HabGmronenue nudpakiuu cBera.

N3ydenne nuppakiIMOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CHIEKTpa.

Habmronenue aucnepcuu cBeTa.

HabGnronenue nossipusaliuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJIS1 U3YUECHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nadopamopusie padomul, npaKmMuKym.

N3mepeHnure nokazaresis npeioMIIeHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSTHUSI OT BemiecTBa (Ha
pUMEPE KUJKUX 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.

W3ydenne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTEpPEPEHITNH JIA3ePHOTO U3ITyICHHS Ha IBYX IIEIISX.

Habmronenue aucnepcun.

HabGmrogenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

HN3mepenne IiMHbl CBETOBOM BOJIHBI.

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

Pasznen 6. OcHOBBI crIelIHAJILHO TEOPUU OTHOCHTEIbHOCTH.

['panvipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynaTel
CIIELIMAIbHOM TEOPHUH OTHOCUTEIbHOCTH.

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

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b MaccChl C SHEPrUEN 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
doTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUI B MATHUTHOM T10JIE).

Pasznen 7. KBanToBasi pusuka.

Tema 1. KopnycKynapno-60ano060ii Oyaausm.

PaBHOBECHOE TEIJIOBOE W3JIy4YeHHE (M3ITydeHUE aOCOJIOTHO YEPHOTO TEIa).
3akoH cMmemienuss Buna. ['mnores3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO
NOTJIOIIAIONIYI0 M a0COJIIOTHO OTpaXkarollyro mnoBepxHocTh). Ombitel 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 uzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENeNEHHOCTEM
[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 (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  INOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue Gporopesucropa.

N3mepenne nocrostHHoM [lanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIHUO/ OT HAIIPSIKEHUSI.

Tema 2. Duzuka amoma.

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

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



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

CrnoHTaHHOE U BBIHYKJIEHHOE U3TydeHue cBeta. Jlazep.

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

Hemoncmpauyuu.

Mopenb onbita Pesepdopra.

Habnronenue nuHeyaThIX CIEKTPOB.

YCTpONCTBO U IECUCTBUE CYETUMKA MOHUZUPYIOIIUX YACTHLL.

Ornpenenenue JIMHBI BOJHBI JA3€PHOTO 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,.

Hyxmonnas mozens sinpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucno sapa. M3oronsl.

PamnoaktuBHOCTh. Anb(a-pacnajg. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['amma-usnydeHue.

3akOH pPaAuOAaKTUBHOTO pacnaja. PaamoakTHBHBIE HM30TONBI B IPHUPOE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3JIy4YeHUs. BiusHue paivOaKTHBHOCTH Ha YKUBBIE
oprauu3msbl. EcTecTBeHHbI QoH n3nmyuenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegext macchl sipa.

SAnepusie peakuuu. JleneHue u cuHTes sAaep. AnepHeie peakTopsl. [Ipobdiembl
YIPaBIIEMOI0 TEPMOSAEPHOTO CHHTE3a. OKOJOTHMYECKHUE ACHEKThl Pa3BUTHS
SIEPHON SHEPIETUKH.

Mertoapl perucTpanuy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTUL.

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

®dusznka 3a npenenamu CranaaptHol Mozaenu. T€MHas MaTepust U TEMHas
DHEPIUsl.

EnuncTBO usnyeckoil KapTUHBI MUpA.

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

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxKmuKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue normoieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. JiieMeHTBI aCTPOHOMUM M aCTPO(PU3UKH.



Orarbl pa3BUTHs acCTpOHOMUHM. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH [JIsi OOBSICHEHUS TPHUPOIBI
KOCMHUYECKHX 00BEKTOB.

Mertoapl acTpOHOMHYECKHX HccienoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EPHAsT aCTPOHOMHMSI.

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 «CEKTPAJIbHBIA KIacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIIEIOBAaTEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» JUIsI 3BE3] TJIABHOW IIOCJIENOBATEIBHOCTH. BHyTpeHHEee cTtpoeHune
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU KU 3BoItonnu CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii IlyTe — Hama I'anaktuka. [lonoxkenue u nuxenue CoJsiHLIA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. YEpHBIE ABIPHI B sAapax
rajgakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa061a. Paz0eranue rajgakTuk.
Teopus bonpiioro B3peiBa. PemukToBOE M3MydEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3HOr0 HeOGa HEBOOPYKEHHBIM TJIa30M C UCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH I ONpeIesIeHUs MOJ0KEeHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be31Hs CeBEpHOro MOMyLIapus U SpPKUE
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 H3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
bU3MYeCKUX BETUYHMH, TPOBEpPKA MPEMJIOKEHHBIX THUNoTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3feiax  «YUYEHUYECKHH  JKCIIEPUMEHT,
Ja00paTopHbIE PAOOTHI, TPAKTUKYM).



O0o0maronee MOBTOPEHHUE.

O06o061enne U cucTeMaTu3alus CoAep aHUs pa3fesioB Kypca «MexaHHuKay,
«MonekymnsipHas pu3nKa U TepMOAUHAMUKA», «DIEKTpoauHamMuKkay, «Konebanus
U BOJHB, «OCHOBBI CIIEIHAIIBHOM TEOPUHM OTHOCUTENBHOCTH», «KBaHTOBas
¢uznka», «IIEMEHTbl aCTPOHOMUHU U aCTPOPUIUKIY.

Ponp ¢usmkn w acTpoHOMHUHM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M ATHUYECKOH c(epax AesITeNbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKHU
Y ACTPOHOMMH B COBPEMEHHOM HAYyYHOW KAPTHUHE MUpPA, 3HAYCHHUE ONMCATEIIbHOM,
CUCTEMATU3UPYIOIICH, OOBSCHUTEIIBHOM M  MPOTHOCTHMYECKOW  (DYHKIUN
(¢uznyeckoil Teopuu, poib (GU3NUECKON Teopuu B (POPMUPOBAHUU NPEICTABICHUN
0 (usmveckol KapTUHE MUPA, MECTO (PU3NYECKON KApTHUHBI MHUpa B OOILIEM PSAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIE CBA3H.

Nzyuenne kypca (¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCSA ¢ YUETOM COJEPHKATEINBHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduul U TEXHOJIOTHH.

Mesrcnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYUHO20
no3HaHUA: SBIICHUE, HAy4YHbIH (aKT, TUIIOTE3a, (PU3MYEcKass BEIWYUHA, 3aKOH,
Teopusi, HAOIIOAEHHE, OHKCHEPUMEHT, MOJEIUPOBAHHUE, MOJIENb, HW3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUH, U3MEpPUTENbHbIE TPUOOPHI, UPPOBas 1abopaTopusl.

Mamemamuka: pelieHUE CUCTEMBl YpaBHEHHWW. TpPUTrOHOMETPUYECKHE
(YHKIMM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJE€CTBO. BEKTOpBI M MX IPOEKIUU HAa OCU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
ITpousBogHble 3neMeHTapHBIX (QyHkumid. [lpu3Haku nonoOus TPEYroJIbHUKOB,
oTpe/ielIeHUE TUIOIAIN ITOCKUX (GUTYp U 00BhEMA Tell.

Buonozun: >nektpuyeckue SBICHUS B JKUBOW MpUpOJE, KoyieOaTeabHbIE
JIBIKECHUS B JKMBOW IIPUPOJE, DKOJOTMYECKHE PHUCKH IIPH INPOU3BOJCTBE
JIEKTPOIHEPTUH,  DIEKTPOMArHUTHOE  3arpsA3HEHUE  OKPYXKAOLIEH  Ccpensl,
yJIbTPa3BYyKOBasl JHArHOCTMKAa B MEJIWLHUHE, OINTHYECKHE SBIEHUS B JKUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl OOpPAa30BaHMs KPUCTAUIMYECKON PpEIETKH, CHEKTPAIbHBINA
aHaJIN3.

I'eocpagpua: marHuTHBIE TONAKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX  pYa,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonozusn: TPUMEHEHHE TIOCTOSHHBIX MAarHMTOB, JJEKTPOMAarHUTOB,
AJIEKTPOJIBUraTeNb SIKOOM, reHepaTrop MEPEMEHHOro TOKa, MHAYKLHOHHAs Iedb,
JIMHUY DJIEKTPOIEpeay, dJIEKTPOABUIaTENb, pagap, PaIHOIPUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meuyb, ynpTpa3ByKOBas JIHAarHOCTHUKa B TEXHUKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEUHas OaTapesi, CIlyTHUKOBBIE
NPUEMHMKH, I€PHAst DJHEPTEeTUKA 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 POCCHICKOTO OOIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE pPEANM3alli OCHOBHBIX HANPABICHUUN
BOCIIUTATENBHOU IESITENLHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(opMUPOBAaHHOCTh TPAXKMAHCKOW  MO3UIIMM  OOYYaroOIIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUIICKOT0 00IIEeCTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX IPAXKIAHCKOTO
oOlrecTsa, y4yacTBOBaTh B CaMOYMpaBICHHMM B 00pa3oBaTesIbHON
OpraHM3allly;

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

e TOTOBHOCTb K TYMaHHTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPHUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IPpaXXIaHCKON UIECHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

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

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

e OCO3HAHHUE JIMYHOIO BKJIaJIa B MOCTPOCHUE YCTOMUMBOIO Oy IyIIETO.

ICTETHYECKOI0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOTO

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



UHTEpEC K pa3nuHbIM chepam npodecCHOHATBHON e TEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3UKOW U TEXHUKOW, yMEHHE COBepIaTh
OCO3HAHHBIA BBIOOP OymyIier mpodeccuu u peaan30BbIBATh COOCTBEHHBIE
KU3HEHHbIC TUJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHMIO M CaMOOOpa30BaHUIO B
oOnactu (pU3MKHU Ha IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOTI0 BOCIIMTAHUA

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

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

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

HEHHOCTH HAYYHOI'O MO3HAHUA:

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

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

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiicCTBUSA
Ba3oBble Jjornueckue JeicTBUA:

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

ONpeNeNsaTh UENH JEATEIbHOCTH, 33JaBaTh HapamMeTpbl U KPUTEPUHU HX
JOCTH)KEHHS,;

BBISIBISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

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

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBbIe uccieaoBaTe/ILCKHeE TeCTBUA:

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



BIAJCTh  HaBBIKAMU  Y4YEOHO-HCCIENOBATEILCKOM W MPOEKTHOH
NEATETLHOCTH B 00JacTH (PU3HMKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHus 3amad  (U3HIEeCKOro
COJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOJOB MTO3HAHUS;

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JINYHBIX YICOHBIX
CUTyaIusIX, B TOM YHCJI€ TPU CO3JTaHUHM YYEOHBIX MPOEKTOB B OOJIACTH
bu3ukuy;

BBISIBJISITh TIPUYUHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyaJM3UPOBATh 3aaady,
BBIIBUTATh THUMOTE3y € pelIeHus, HaxOAuTh apryMEHThl JiA
JIOKA3aTelIbCTBA CBOMX YTBEPIKICHHM, 3a/JaBaTh MapamMeTpbl U KPUTCPUU
pEIICHMS;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJA€ PEIICHUs 3aJadd 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, OIIEHUBAThH MPUOOPETEHHBIH OIIBIT,
yMETh TMEPEHOCUTh 3HaHWs MO0 (HU3MKE B MPAKTUYECKYIO O0OIacTh
KU3ZHEICATSIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;
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  PEIICEHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ coOJoJleHneM TpeOOBaHUN HPrOHOMMKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOEpeKeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMSI B Pa3IMYHbIX (hopmarax c
y4€TOM Ha3HaueHus UHGOpPMAIMU U 1EJIeBOM ayJuTOpUHU, BBIOMpas
ONTUMAJIbHYIO (JOPMY NPEJICTABIICHUS U BU3yaJlU3al1u.



KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIE YUeOHbIe NeiCTBHA:

OCYIIECTBIISATh OO0IIEHWE Ha Yypokax GU3UKHM U BO BHE-YPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CHUTyalldd M CMsT4ath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUYKY 3PEHHUS C MCIIOIb30BaHUEM
S3IKOBBIX CPEJICTB;

MOHMMAaTh W  MCHOJB30BAaTh  MPEUMYILIECTBA  KOMAHIHOM U
WHMBUyJIbHON PabOTHI;

BBIOMpPATh TEMATUKY M METOJAbl COBMECTHBIX JEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTUBA;

OPUHUMATh UEIM COBMECTHOW JEATEIbHOCTH, OPraHW30BBIBAaTH U
KOOPAUHUPOBATh JEUCTBUS II0 €€ JOCTHXKEHHUIO: COCTaBJIATh ILJIAH
JNEeUCTBUH, paclpeessaTh POIu ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYK/1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJAa M KaXXJOT0 y4aCTHMKA KOMaHIbl B
001t pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

Ipeiaratb HOBBIE IPOEKTHI, OLICHUBATH HJEH C IMO3UIUU HOBU3HBI,
OPHUTHHAIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTyallusiX, TMpPOSBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
VHULIMATUBHBIM.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO ~ OCYIICCTBJISATh IMO3HABATEIBHYIO JIEATEILHOCTH B
obmacti (UBMKH W ACTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopmyHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PELICHUs PACUETHBIX U KaueCTBEHHBIX
3a/1ay, IJIaH BBITIOJHEHUS MPAKTUYECKONW pabOThl ¢ YUETOM HMEIONTUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHUMH;

JaBaTh OIEHKY HOBBIM CHUTYaIHsIM;

paclMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHU N,

JienaTth OCO3HAHHBIA BBIOOp, apryMEHTHpPOBaTh €ro, Oparth Ha celd
OTBETCTBEHHOCTbH 3a PEIIICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO SPYJIUMLMUA B 00JIACTH
(GU3UKK, TOCTOSHHO MOBBIIATH CBOM 00pa30oBaTENbHBIM W KyJIbTYPHBIM
YPOBEHb.



CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:

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

BJIaJICTh HABBIKAMM II03HABATEJIILHOW peduiekcun Kak OCO3HaHUs
COBEPIIIAEMBIX JEHCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJBTATOB U
OCHOBAHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu s OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

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

IIPUHUMATh MOTHUBBI M APryMEHTBI JPYIMX MPU AHATIU3E PE3YJIbTATOB
JIEATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M APryMEHTBI JPYIUX MpPU aHAIU3E PE3YJIbTaTOB
JICATEIILHOCTH,

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mpomecce nocTmkeHHUsT TMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MPOTPAMMBI IO
dbuzuke Ui YpPOBHS CpeIHEro ooOmiero oOpa3oBaHuss y oOOydYaromuxcs

COBEPILICHCTBYETCS OMOIMOHAJIbHBIH MUHTEJUICKT, HperoJararoImi
c(hOpMUPOBAHHOCTb:
e CAaMOCO3HAaHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUACTh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJIEHHE, CIIOCOOHOCTh aNanTUPOBATHCA K
OMOIMOHAILHBIM W3MEHEHUSIM M TPOSBISATh THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIIOUAIOIIEH CTpEMIIEHHE K JOCTUXKEHUIO LIETTU
U yCrexy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOS U3
CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOITMOHAILHOE
COCTOSIHME JPYTUX, YYHMTBIBATH €ro TMpPU OCYLIECTBICHUU OOLICHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMANBHBIX  HABBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAWBATh
OTHOIIEHUS C JPYTUMHU JIIOJBMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemaTh KOH(MIUKTHI.



[MPEJMETHBIE PE3VJIbTATBI

K xonny oOyuenuss B 10 knacce mpeaMeTHblEe pe3ysbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

NOHMMATh POJb (PU3UKK B  IKOHOMHUYECKOW, TEXHOJIOTHUYECKOM,
HKOJIOTUYECKOM, COLMAIbHOM U 3TUYECKOW cdepax AesITeTbHOCTU
4eJIoBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOI Hay4YHOU KapTHHE MUPA,
3HAQUYEHHE OMNKCATENIbHOM, CHUCTEeMATU3UPYIOIIECH, OOBSCHUTEIBLHOU U
MPOTHOCTUYECKON  (QYHKIMNA  (PU3MYECKOM TEOpUH —  MEXaHUKH,
MOJICKYJIIPHON (PU3MKU ¥ TEPMOIMHAMUKH, POJIb (HPU3UIECKON TEOpUU B
(GbopMUPOBaHUY MIPEJICTABICHHUM O PU3NYECKON KapTUHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJeNed (Quanyeckux Ten u
IpoLIeCCOB (SIBJIGHUM): HWHEpIMalbHas CcUCTEMa OTCcuéra, abCOIIOTHO
TBEPAOE TEJIO, MaTepHAIbHAsl TOYKA, PABHOYCKOPEHHOE JBH)KECHHUE,
CBOOOJIHOE TajcHHWE, a0CONIOTHO yrpyras aedopmaiusi, aOCOIOTHO
yHOpyroe 1 abCONIOTHO HEYNPYroe CTOIKHOBEHHMSI, MOJEIIHU ra3a, >KUIKOCTH
U TBEPAOro (KpUCTAIUIMYECKOIr0) Tena, UAcalbHbIN ra3, TOUCYHBIN 3apsij,
OJHOPOJHOE JIEKTPUUECKOE MOJIE;

paznuyaTh ycioBus (TpaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh U OOBACHATH MEXaHUYECKUE TMPOILIECChl W  SBIICHMS,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JBIKEHUS, (OpPMYJIbl KUHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHUA, NpeoOpa3zoBaHusa [amuiies Juisi CKOPOCTH M IEpEMEILIEHUs,
3akoHbl HplOTOHA, mNpUHIMO OTHOcHUTENbHOCTH [anmmnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUs UMITYyJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CHUJIBI C W3MEHEHHEM MEXaHHMYECKOM HSHEpPruM,
YCIOBHSI pPAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIOJIB30BATh
MaTeMaTH4YeCKOe BBIPAKECHHE 3aKOHOB, YKa3bIBaTh yCIOBUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anumes, BToporo
U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHHUS HUMIIyJbca U
MEXaHUUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TSITOTEHHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCH U SIBJICHHS, UCIIONIb3YS
ocHoBHbIe moJioxkeHuss MKT wu 3akoHbl MOJIEKYJIpHOW (U3UKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHHMSI HWJCAIBHOTO Ta3a CcoO CpeaHel
KMHETUYECKOW DSHEpPruer TEIUIOBOIO JBH)KEHUS W KOHLICHTPALIMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEIHEH KHUHETUYECKON
SHEPrUer TEMIOBOr0 JBHKEHHUS €0 YaCTHUL, CBS3b JIABJICHHS HUJI€AJTbHOTO
raza C KOHLEHTpalMEd MOJEKYJI M €ro TeMIepaTypod, ypaBHEHHE



MeunneneeBa—Kianeipona, MNepBbIM 3aKOH TEPMOJWHAMHUKH, 3aKOH
COXpAHEHUsI PHEPIHMM B TEIUIOBBIX IPOLIECCAX), MPHU 3TOM HCIOJIb30BATh
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH YpaBHEeHUsI MeHieneeBa—KianelpoHna,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHMS, HCIOJIb3Ys
OCHOBHBIE IOJOKEHUS U 3aKOHBI 3JIEKTPOJAMHAMHUKU (3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsina, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
IEKTPOCTATUYECKOTO TIOJIA, NPHUHLIMII CYNEPIO3ULUN DICKTPUYECKUX
IIOJIEH, NIPU ATOM YKa3bIBas yCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiiona, a
TaK)K€ IIPAKTUYECKH Ba)KHBIE COOTHOILIEHUA: 3aKOHbI OMa g ydacTka
LHENMA W JUIA 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jxoynsa—JleHna,
npasuiia Kupxroda, 3akonsr @apazest 11s1 37€KTpOIn3a);

ONUCHIBATh (PU3NYECKUE TPOLIECCHl U SBJIEHUS, WCIOJb3Yys BEIMYUHBI:
IepeEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CHJIA,
MOMEHT CWJIbI, JaBJICHWE, NOTCHUMAJIBHAS JHEPIUsl, KHUHETHYECKas
DHEprusi, MeXaHU4ecKas SHeprus, padoTa CHIbl, LEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHUs, MOILHOCT,
SHEPrusl B3aMMOJCHCTBUS Tela ¢ 3eMi€i BOIM3M €€ MOBEPXHOCTH,
BHEprusl ynpyrod nedopmanvu NOpyXKHUHBI, KOJUYECTBO TEILJIOTHI,
abcoyIoTHAsI TeMIieparypa Teia, paboTa B TEpMOJWHAMUKE, BHYTPEHHSS
SHEpPrusi WUACATLHOTO OJIHOATOMHOrO Tra3a, paboTa HIeallbHOTO Tasa,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3nyxa, KII wuaeanbHOro TEMIOBOrO
JBUTATENISA; DIEKTPUUYECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOIO MOJI,
HaNpspKEHHOCTh TOJISI TOYEYHOTO 3apsija WM 3apspKEHHOTO 1apa B
BAKyyME W B JUIJIEKTPUKE, IOTEHIMAN JJIEKTPOCTATHYECKOTO TIOJI,
pPa3HOCTh  IOTEHLMAJIOB, JJEKTPOABIKYIIAs  CHJla, CWIa  TOKa,
HalpspKeHWE, MOUIIHOCTh TOKa, OJJIEKTpUYecKas €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMNPOTHUBIICHUE yYacTKa LENH C TMOCJIEI0BATEIbHBIM U
[1apaJuIeJIbHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS IJIEKTPUUECKOTO MOJIA
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHHUS  (PU3MYECKHX  SIBJICHMIA:
MEXaHUYECKOE [JIBWJKCHHE, TEIUIOBOE JBM)KCHME 4YacTUI[ BELIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBHkKeHUE, nUu(dy3us, UcCIapeHue,
KUIICHVE U KOHJEHCAlM, IJIABJICHUE U KPUCTAILIN3ALMs, HAIIPABIECHHOCTD
TEIUTIONEpEeAadm, JIEKTPU3ALNS TeJl, SKBUIIOTEHIIMAIBLHOCTD ITOBEPXHOCTH
3apsHKEHHOTO MPOBOJHUKA;

IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
IpPYyroi C  HWCIOJIB30BAaHWEM  MNPSAMBIX  U3MEPEHHH, IIpU  3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATh pPE3yJbTaThl MOJYyYECHHOU



3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TpaduKoB C YIETOM
a0COJIFOTHBIX MOTPEITHOCTEN U3MEPEHUN, 1eJIaTh BBIBOBI MO pe3ysibTaTaM
HCCJICOBAHHUS;

MPOBOJAUTh KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH, IPH OTOM
BBHIOMpaTh ONTUMAJbHBIA METOJ] W3MEpPEHHUs], OIlEHWBATh aOCOJIOTHBIC U
OTHOCHUTEIbHBIE TOTPEUTHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MPOBOJAUTH ONBITHI MO MPOBEPKE MPEIOKEHHOW TUIOTE3bI: MJIaHUPOBATH
AKCTIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJIU3UPOBATh
MOJIyYEeHHbIC Pe3yJbTaThl M JIeJIaTh BBIBOJ O CTaTyce MpPeaJIOKEHHOU
TUTIOTE3bI;

cobmroiaTh mpaBuia 6€30MacHOro TPyAa MPU MPOBEICHUHA UCCISAOBAHUI
B paMKax yd4eOHOro »OKCIEpPHMEHTa, MpakTUKyma U  y4eOHo-
HCCIIEIOBATENIbCKOM W TPOCKTHOW JIEATEIIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPONCTB U J1a00paTOPHOTO 000PYAOBAHNS,

pemaTh pacy€THBIE 3a4a4d C SIBHO 33JaHHOM M HESBHO 3aJaHHOU
bu3MYeCcKO MOJENBI0: Ha OCHOBAHWH aHajIN3a YCIOBUS OOOCHOBBIBATH
BEIOOp (U3WYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSAM 3a/ayw,
NPUMEHITh  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThl
bU3NYECKUX TEOpPUN MPH HCIOJIb30BAHUM MATEMaTHYECKHUX METOJIOB
pelieHus 3aj1a4, NpOBOJUTh Pacu€Thl HA OCHOBAHWU UMEIOIINXCS JaHHBIX,
aHAJTU3UPOBAaTh pE3yJNbTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C
y4ETOM TOJIYYEHHBIX PE3yJIbTaTOB,;

pemarbh KadeCcTBEHHBIC 3ajadyd, TpeOyrolue NPUMEHEHHS 3HAaHUW U3
pPa3HBIX pa3zenoB Kypca (GU3MKU, a TAaK)KE€ UHTErpalliy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PaCCyXACHUM ¢ ONOPON HAa U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NUECKUe SBJICHHUS;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS JUIi OOBSICHEHUS] OCHOBHBIX
MPUHITUTIOB PabOThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

NPUBOANUTHh TPUMEPHI BKIATAa POCCUMCKUX H 3apyOeKHBIX YUIEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO
MHUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

aHAM3UPOBATh U OIEHUBATH TOCIIEACTBHUS OBITOBOM M TIPOU3BOJICTBEHHOM
NESATETLHOCTH YEeJIOBEKa, CBA3aHHOM C (PU3MYECKUMH TIPOIECCaMHU, C
MO3UIIMHI IKOJIOTHUECKON 0€30MMacHOCTH, MPEACTaBICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKXKE PA3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAyKM M TEXHOJIOTMH Ui JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;



OPUMEHATh pa3jMyHble CocoObl paboThl ¢ MH(OpMAaIHe (PU3NIECKOTO
CONIEpP)KaHUs C MHCIOJIb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, MPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUM JJI TIOHCKa, MEepepadOTKU U TpPEAbsABICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMAaLIUHU, CTPYKTYPHUPOBAHUS M MHTEPIPETAIIUU
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJIy4yaeMyl0  HMHPOpPMAIMI0 W  OLICHHWBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaLuy;

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

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

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

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

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

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



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

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

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

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

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

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

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



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

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

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

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

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

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

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

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



HAYKH M TEXHOJOTMH Ui JaJbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00I111eCTBA;

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

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

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

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmeHnoBaHMe pa3aesioB U TeM KoanuectBo yacos
DJIeKTpOHHbIe (LM (ppoBbIE)
n/n NporpaMmmMsI Bcero Kontpoabubie IIpakTHueckue
o0pa3oBaTejibHbIE pecypchl
padoThl padoThbI

Pazgen 1. HAYUHBII METO/, IIO3HAHMS IIPUPOIBI

BocnurarebHbBIH KOMIIOHEHT

LleHHOCTHOE OTHOIIEHUE K TOCYAaPCTBEHHBIM CUMBOJIaM, JOCTHXKEHHUSIM POCCHMCKUX YUEHBIX B 00JIaCTH
(U3UKU U TEXHUKE.

Oco3HaHue TUYHOTO BKJIa/Ia B TIOCTPOCHUE YCTOWYMBOTO Oy IyIIEro.

WuTepec k pa3nuvHbIM cepam npodeccHoHaANTBHON e TeTbHOCTH, B TOM YHCJIE CBSI3aHHBIM C (PU3UKOM
U TEXHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynaymiel mnpodeccuu W PeaqTu30BHIBATH
COOCTBEHHBIC )KU3HCHHBIC TUIAHBI.

CchopMupOBaHHOCTH ~ MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHTHUSA
¢bu3nveckoil HayKH.

1.1 Hayunblii MeTO TO3HAHUS TPUPOJIBI 6 1

yaklass.ru
resh.edu.ru

Hroro no pasgeny

Pa3nesn 2. MEXAHUKA

BocnurarebHbBIH KOMIIOHEHT

I'oTOBHOCTH M CHIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JacTH (PM3MKU HA MPOTSHKEHUH
BCEM KU3HU.

[ImanupoBaHMe W OCYLIECTBICHUE JEUCTBUM B OKpPYXaIOIIEH Cpelle Ha OCHOBE 3HAHMS IENeil
YCTOWYMBOTO Pa3BUTHSI YEIIOBEUECTBA.

Pacmmpenue onbiTa AeSITENFHOCTH 3KOJOTHUYECKON HAIMIPABICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUN 110
buzuke.

2.1 Kunemaruka 16 1 yaklass.ru
resh.edu.ru
2.2 JluHamuka 12 yaklass.ru




resh.edu.ru
klass.
2.3 Crartuka TBEpAOTO Tena 7 1 yaklass.ru
resh.edu.ru
klass.
2.4 3aKOHBI COXPAHCHUS B MEXaHHUKE 10 1 yaklass.ru
resh.edu.ru
Hroro no pazneny 45

Pa3nea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJINHAMHUKA

BocnurarebHbBIH KOMIIOHEHT

CriocoOHOCTh OIIEHMBATH CUTYAIUIO U IPUHUMATh OCO3HAHHbIE PEIICHUs, OPUCHTUPYSCH HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B I€ATEIBHOCTU YUEHOTO.

YMeHue B3auMOJIEHCTBOBATh C COLMAIbHBIMU HHCTHUTYTaMH B COOTBETCTBUU C UX (DYHKUHUAMU U
Ha3Ha4YEeHHEM.

DcTeTH4ecKoe OTHOIIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAYyYHOTO TBOPYECTBA, MPUCYILEro GU3NUECKOI
HayKe.

. resh.edu.ru
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU TEOPUU 15 1
yaklass.ru
resh.edu.ru
3.2 Tepmoannamuka. TernaoBble MallIMHBI 18 1
yaklass.ru
13 ArperatHbie cocTosiHUsI BemecTBa. da3oBbie 12 1 resh.edu.ru
' EPEXOIBI yaklass.ru
Hroro no pazgeny 45

Pa3nen 4. JIEKTPOJAUMHAMUKA

BocnurarebHbBIH KOMIIOHEHT

['OTOBHOCTH BECTH COBMECTHYIO ACSITENHLHOCTh B MHTEPECAX TPAKIAHCKOTO OOINECTBA, Y4acTBOBATH B
caMOyIpaBJIeHUU B 00pa30BaTeNbHON OpraHu3aluu.
DcTeTHYeCKoe OTHOILIEHUE K MHUPY, BKIIIOUasi 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYIIEro (GU3HUECKOM

HayKe.
CdopMUpPOBaHHOCTb  MHPOBO33pPEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO  Pa3BUTHS




(du3nUeCcKoil HayKH.
['OTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO M CaMOOOPa30BaHMIO B 00JaCTH (DU3UKH HA MPOTSHKCHHH
BCEU KU3HM.

h.edu.
4.1 DJIEKTPUYECKOE TIOJIE 23 1 resh.edu.ru
yaklass.ru
. . resh.edu.ru
4.2 [TocTOAHHBIN ANEKTPUUECKUNA TOK 22 1
yaklass.ru
h.edu.
4.3 Toxu B pa3nmuuHbIX cpeaax 5 resn.edu.ru
yaklass.ru
Hroro mo pazuemy 50

Paznen 5. ®DUSHUYECKHA MIPAKTUKYM

BocnurarebHBIH KOMIIOHEHT

ChopMupOBaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  pa3BUTHS
¢du3nveckoil HayKH.

['oToBHOCTB M CTTOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BaHUIO B 00JaCTH (PU3HKHU HA MPOTHKCHUH
BCEU JKM3HU.

['oTOBHOCTH BECTH COBMECTHYIO JEATEIHHOCTh B MHTEpECaX I'PaKIaHCKOTO OOIIECTBa, Y4aCTBOBAThH B
caMoyIIpaBJIeHHH B 00pa30BaTEIbHOM OpraHnu3aluy.

Oco3HaHKe TUYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOIO Oy TyIIEro.

Oco3HaHWe IIEHHOCTHM HAay4HOMl JesITeNbHOCTH, TOTOBHOCTH B IIpollecce HU3Y4YeHHs (DU3UKHU
OCYIIECTBIISTh MPOEKTHYIO M UCCIIEIOBATENBCKYIO IEATENHHOCTh MHAUBUIyaIbHO U B TPYIIIIE.

h.edu.
5.1 @u3NYECKUl MPAKTUKYM 16 16 resh.edu.ru
yaklass.ru
Hroro no pazneny 16
[ToBTOpEHHE 8 | resh.edu.ru
yaklass.ru
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 10 16




11 KJIACC

Ne ni/n
NMPorpamMmbl

HaumeHoBaHue pa3iesioB U TeM

Kosaun4vecTBo 4acoB JJIeKTPOHHbBbIE

Kontpoabubie Ipaktuueckue (undposbie)
paboThI paboThI o0pa3oBaTe/IbHbIE

pecypcbl

Bcero

Paznea 1. JIEKTPOJAMHAMUKA

BocnurateJbHBIH KOMIIOHEHT

WuTepec k pa3nuvHbM cepam mpodeccHoHanbHON AEATENBHOCTH, B TOM YHCIE CBSI3aHHBIM C
GU3MKON M TEXHWKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymied mpodeccuun u
PCATIN30BbIBATH CO6CTB€HHBI€ KN3HCHHBLIC ITJIaHBbI.

ChopMHUPOBAaHHOCTH  JKOJIOTMYECKOW  KYJNBTYpPHI, OCO3HAaHHWE  TJO0AJIBHOTO  XapakTepa
9KOJIOTUYECKHUX MPOOIIEM.

Oco3HaHue TUYHOTO BKIIA/Ia B TIOCTPOCHUE YCTOWYHBOTO OYIyIIEro.

1.1 MarnutHoe nose 12 resh.edu.ru
1.2 DJEeKTpOMarHUTHAs UHIYKLIUS 13 1 resh.edu.ru
Nroro no pazgeny 25

Pa3nea 2. KOJIEBAHUSA U1 BOJIHbBI

BocnurarebHbBIH KOMIIOHEHT

ChopMupOBaHHOCTH 3KOJIOIMUYECKON KyJIbTYphl, OCO3HAHUE II100AJIBHOIO XapaKTepa SKOJOTMUECKUX
poOJeM.

['0TOBHOCTB K T'yMaHUTapPHOU U BOJIOHTEPCKOU EATEIbHOCTH.

[TpunsATHE TPaIUIIMOHHBIX OOIIEYETIOBEUECKUX T'YMAaHUCTUYECKUX U JIEMOKPATUYECKUX LIEHHOCTEH.

2.1 Mexannueckue KoneOaHus 11 resh.edu.ru
2.2 DJEeKTpOMarHUTHBIE KOJIeOaHUs 14 resh.edu.ru
3 MexaHHUYeCKUe U AIIEKTPOMAarHUTHBIC 10 1 resh.eduru
BOJTHBI
2.4 OnTuka 25 1 resh.edu.ru
Nroro no pazgeny 60




Pasznea 3. OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

BocnurareabHbIH KOMIIOHEHT N
¢du3nueckoil Hayke.

OcTeTH4ecKoe OTHOUIEHHE K MHUpY, BKJIIOYash O3CTETUKY HAyyHOTO TBOPYECTBA, MPHUCYIIETO

CdopMupoBaHHOCTH POCCUUCKON TpaKJAaHCKON HIEHTUIHOCTH, TATPUOTU3MA.

3.1 Ocuoset CTO 5

resh.edu.ru

Nroro no pazgeny 5

Pa3znea 4. KBAHTOBAS ®U3UKA

YCTOWYMBOTO Pa3BUTHSI YEIIOBEUECTBA.

BocnurareabHbIH KOMIIOHEHT .
YjieHa POCCHICKOT0 O0IIEeCTBa.

Ha3HaAa4YCHHUEM.

Oco3HaHue TUYHOTO BKJIA/1a B IIOCTPOCHUE YCTOMYHUBOTO Oy TyIIETo.

[InanupoBaHue M OCYHIIECTBICHHE JEUCTBUM B OKpY)KAIOIIEW Cpelle Ha OCHOBE 3HAHUS LEened
ChopmupoBaHHOCTh TPAXKIAHCKONH MO3WIMH OOYdYaOMIErocss Kak aKTHBHOIO W OTBETCTBEHHOTO

VwMmenue BSaHMOHeﬁCTBOBaTB C COHMAJIBHBIMHU HHCTUTyTaMW B COOTBCTCTBHH C HX (bYHKHI/ISIMI/I n

4.1 KopnyckynsipHO-BOTHOBOU JTyallu3M 15 1 resh.edu.ru
4.2 ®dusznka aroma 5 resh.edu.ru
®dwu3mrKa aTOMHOTO SIpa U 3JIEMEHTapHBIX
43 o P 5 resh.edu.ru
JacTHI]
Hroro no pazneny 25

Pa3pesa S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

Bocnurare/ibHbIH KOMIIOHEHT MPOTSHKEHUH BCEH )KU3HU.

YCTOMYMBOI'O Pa3BUTHUs YEIOBEUECTBA.

['oTOBHOCTH W CHOCOOHOCTH K OOpa3oBaHMIO M C€amMOOOpa30BaHUIO B OOJacTH (PU3MKK Ha

[InaHnpoBaHuEe W OCYILIECTBJICHUE NEUCTBUI B OKpPY)KAIOUIEH Cpele HAa OCHOBE 3HAHMS IleNel

5.1 DJIEMEHTHI aCTPOHOMUH U aCTPOPU3UKH 12

resh.edu.ru

Hroro no pasgeny 12




Paszea 6. PUSHUYECKHAN MPAKTUKYM

N Oco3HaHMe I[IEHHOCTH Hay4YyHOW JeATENbHOCTH, TOTOBHOCTh B IMpOLIECCE€ U3YYECHUS (PUIUKU
BocnurareabHbIi
KOMITOHEHT OCYHICCTBIIATH MPOCKTHYIO U UCCIICHOBATCIILCKYIO ACATCIIbHOCTD HHAUBUYAJIbHO U B I'PYIIIIC.
PacmnpeHHe OIbITa JCATCIBbHOCTHU DKOJIOTHYECKON HAIpaBJICHHOCTU HAa OCHOBC UMCIOIIIUXCA 3HAHUU
o Gpu3uKe.
6.1 Ou3NUecKuil MPaKTUKYM 16 16 resh.edu.ru
Nroro no pazgeny 16

Pa3nea 7. OBOBIIIAIOIIEE TOBTOPEHHUE

ChopMUpOBaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢bu3nveckoil HayKH.

BocnurarejbHbIA KOMIOHEHT Oco3HaHue TUYHOTO BKJIa/1a B IIOCTPOCHUE YCTOMYUBOTO Oy TyIIETO.

Wutepec k pasnuuHbiM cdepam MpodhecCHOHAIBHOW JESITEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(U3MKOH M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedt mpodeccuu u
pealn30BBIBATh COOCTBEHHBIC )KIU3HEHHBIC TUTAHEI.

Cucremarusanusa 1 0000meHne
MIPEIMETHOTO COJICPIKAHMS U OTIBITa

7.1 ) 15 1 resh.edu.ru
NESITeIbHOCTH, IPUOOPETEHHOT O IPU
u3ydeHnn kypca ¢pusuku 10 — 11 kmaccon
Nroro no pazgeny 15
[ToBTOpenue 12 1 resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 170 6 16







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KoaunuecTBO Yyacon 1 DIEKTPOHHBIE
° ara
Tema ypoka Kontpoabnbie IIpakTuueckue nuppoBbIe
n/n Bcero H3YYeHU S
padoThI padoThI o0pa3oBaTe/bHbIC
pecypchl
®usuka — pyHAaMEHTaIbHAS HAayKa O
1 by y 1 01.09-02.09 yaklass.ru
pupoie
HayuHblii MeTOT TO3HAHUSI K1 METOBI
uccaeaoBaHus (PU3NUECKUX SIBJICHUH.
5 b 1 | 01.09-02.09 yaklass.ru
IToBrOpenue Temsl "MexaHnnueckue
siBJIeHUS "
DKCIepUMEHT U TEOpHs B IIpoIecce
no3HaHus npupoasl. Habmonenue u
3 pup 1 04.09-09.09 yaklass.ru
sKcriepuMeHT B pusuke. [loBTopeHne Tembl
"TemoBbie siBiCHUS"
Crioco0OsI n3mMepeHus: GU3NIECKUX BEITHYNH.
4 [ToBTOpEeHME TEMBI ""DIEKTPOMArHUTHBIC 1 04.09-09.09 yaklass.ru
sIBJICHUS"
AOCOIOTHAS U OTHOCHUTEIbHAS
MOTPEIIHOCTH U3MEPEHUI PU3NUECKUX
5 P P ¢ " 1 04.09-09.09 yaklass.ru
BennuuH. [ToBTopenne temsl "CBeToBbIE
sIBJICHUS "
MognenupoBanue B ¢pusuke. Poib u mecto
¢u3uku B GOPMHUPOBAHUU COBPEMEHHON
6 HAay4YHOM KapTUHBI MUPA, B TPAKTUYECKOM 1 1 04.09-09.09 yaklass.ru

NEeATeNIbHOCTH Jtojier. CtapToBas
KOHTpOJIbHAs paboTa.




Mexanundeckoe aBmkenue. Cucrema
otcyeTa. OTHOCUTEIBHOCTh MEXaHHUYECKOTO
newkenus. [Ipsimast u oOpatHas 3aga4n
MEXaHUKH

04.09-09.09

resh.edu.ru

Pannyc-BekTop MaTepHalbHON TOYKH, €TO
IIPOEKIIMH Ha OCH KoopAuHaT. Tpaekropusl.
[Tepememenue. Cxkopocthb. X mpoekiuu Ha
OCH KOOpJUHAT

11.09-16.09

resh.edu.ru

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEM.
Pemenue 3anau

11.09-16.09

resh.edu.ru

10

PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE.
I'padnueckoe onmcanre paBHOMEPHOTO
HpHMOHHHeﬁHOFO ABHNKCHUA

11.09-16.09

resh.edu.ru

11

Pemenue 3agad no reme "PaBHOMEpHOE
MPAMOJIMHENHOE ABUKEHHE"

11.09-16.09

resh.edu.ru

12

HepaBromepHoe nBuxxeHnne. MrooBeHHas
CKOpOCTh. Y ckopenue. [Ipsamonnneitnoe
JBUKEHHE C TIOCTOSIHHBIM YCKOPEHUEM

11.09-16.09

resh.edu.ru

13

Pemenue 3anau no reme "HepaBHoMepHOE
NBUKeHUE. MTrHOBEHHasi CKOPOCTh"

18.09-23.09

resh.edu.ru

14

Pemenue 3agau no reme "lIpsimonuuerinoe
JBH>KEHUE C TTIOCTOSSHHBIM YCKOpEHUEM"

18.09-23.09

resh.edu.ru

15

Pemrenue 3ampau no reme "[IpsiMmonunHeiinoe
JBH>KEHUE C TTIOCTOSSHHBIM YCKOpEHUEM"

18.09-23.09

resh.edu.ru

16

CBobOoaHOe mageHue. Y CKopeHue
CBOOOIHOTO IMaieHUsA. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHU U UX rpaduku

18.09-23.09

resh.edu.ru




17

I'paduueckoe onucaHue MpsIMOINHEHHOTO
JBM)KEHUS C TOCTOSIHHBIM YCKOPEHUEM

18.09-23.09

resh.edu.ru

18

JIBM>keHHe Tenna, OpOIIEHHOTO
TOPU30HTAIBEHO

25.09-30.09

resh.edu.ru

19

JIBu>keHue Tena, OpOILeHHOT0 MO/ YIJIOM K
TOPU30HTY

25.09-30.09

resh.edu.ru

20

KpuBonuneiinoe npuxxenue. /[Buxenue no
OKPYKHOCTH. YTJIOBas U JUHEHHAs
ckopocTts. [lepuon n yacrora.
leHTpOCTpEMUTENBHOE U TIOJIHOE
YCKOpEHUe

25.09-30.09

resh.edu.ru

21

Pemenue 3amgad mo teme " J[BrkeHue mno
OKpYXHOCTH"

25.09-30.09

resh.edu.ru

22

KonrponsHast pabora o Teme
"Kunemartuka"

25.09-30.09

resh.edu.ru

23

[TepssIif 3akoH HetoToHA. HEpLMaibHBIE
cucteMsbl orcuéra. [IpuHumn
OTHOCHUTENBHOCTH [ anmuies.
HewnnepuuanbHble CUCTEMBI OTCYETA

02.10-07.10

yaklass.ru

24

Cuna. PaBHoneiicTByo1ast cuia. Bropoit
3axoH Herotona. Macca

02.10-07.10

yaklass.ru

25

Bzaumopeiicteue ten. Tperunitl 3aKk0H
Herorona

02.10-07.10

yaklass.ru

26

[Tpunimn cynepno3uiuu cui. Pemenne
3a/1a4 Ha MpUMeHeHue 3akoHOB HbloToHa

02.10-07.10

yaklass.ru

27

Pemenue 3a1au Ha mpuMeHEHNE 3aKOHOB
Hrrorona

02.10-07.10

yaklass.ru

28

Pemenue 3aa4 Ha MPUMCHCHUC 3aKOHOB

09.10-14.10

yaklass.ru




HrroTtona

29

3aKOH BCEMHUPHOTO TATOTEHUS.
OKBHUBaJIEHTHOCTb I'PaBUTALIMOHHON U
MHEPTHOU Macchl

09.10-14.10

yaklass.ru

30

Cuna TsbKeCTH M yCKOpeHHe CBOOOIHOTO
MaJCHUs

09.10-14.10

yaklass.ru

31

JIBu>keHre HeOSCHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOpoCcThb. 3akoHbl Keriepa

09.10-14.10

yaklass.ru

32

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena

09.10-14.10

yaklass.ru

33

Pemenue 3agad no teme "Cusna ynpyrocru.
3akoH ['yka. Bec tena"

16.10-21.10

yaklass.ru

34

Cuna tpenus. [Ipupona u BUIbI CUII TPEHUS.

JIBM>KEHUE B )KUJKOCTHU U Ta3e C yUETOM
CHJIBI COITPOTUBIICHUS CPEAbI

16.10-21.10

yaklass.ru

35

Jasnenue. I'napocrarnueckoe JaBieHUE.
Cuna Apxumena

16.10-21.10

yaklass.ru

36

AOGCOJIFOTHO TBEPJIOE TEIIO.
[TocTynaTelbHOE M BpaliaTeaIbHOe
JBUKCHHE TBEPAOTO Tela

16.10-21.10

yaklass.ru

37

MOMEHT CHJIIBI OTHOCUTEILHO OCH
BpaiieHus. [1meyo cuibl.

16.10-21.10

resh.edu.ru

38

CnoxxeHue Cuil, MPUIOKEHHBIX K TBEPIOMY
teiny. LleHTp TskecTu Tena. Y cinoBus
paBHOBECHSI TBEPAOTO Teia. Buapl
paBHOBECHS

23.10-28.10

resh.edu.ru

39

Pemenue 3agau mo Teme "ClnoKEHHE CHUII,
IIPUJIOKEHHBIX K TBEPAOMY Teily. LieHTp

23.10-28.10

resh.edu.ru




TSIOKCCTU TCJ1A. yC.HOBI/IH paBHOBeCI/ISI
TBEpAoro Tena. Bunel paBHoBecus"

40

Pemenue 3agau nmo reme "JImHaMuka.
Crartuka TBEpnoro tena'

23.10-28.10

resh.edu.ru

41

Kontponbras padota nmo teme "JIuHamuka.
Cratuka TBepaoro tena'"

23.10-28.10

resh.edu.ru

42

NMiynec MaTepuabHONW TOUYKHU, CUCTEMBI

MaTCpHaJIbHBIX TOUYCK. HGHTp MacC CUCTEMBbI

MaTtepHalibHbIX ToUeK. Teopema o
JBUKEHHUH LIEHTPa Macc

23.10-28.10

yaklass.ru

43

I/IMHy.HBC CHJIbI U USMCHCHUC UMITYJIbCA
Tena. 3aKOH COXpaHEHMs UMITyJIbCa.
PeakTuBHOE IBUXKECHUE

06.11-11.11

yaklass.ru

44

MoMeHT uMIlyibca MaTEPUAIIBHON TOYKH.
IIpencrasnenue 0 COXpaHEHUU MOMEHTA
HMITYJIbCaA B LEHTPAJIBbHBIX IOJIAX

06.11-11.11

yaklass.ru

45

Pemrenue 3agad mo teMe "3aKkoH
COXpaHEHUs UMIyJibca"

06.11-11.11

yaklass.ru

46

Pa60Ta CHJIbI HA MaJIOM U HAa KOHECYHOM
nepemenieHuu. ['paduueckoe
MPECTaBICHHE PA0OTHI CHITBI. MOIITHOCTH
CHUTBI

06.11-11.11

yaklass.ru

47

Kunernueckas sueprus. Teopema 06
W3MEHCHUH KHHETHYECKOW YHEPTUU
MaTepHaIbHON TOYKU

06.11-11.11

resh.edu.ru

48

IToTeHnmanpHble U HEMOTEHIUAIBHBIE
cuisl. [lorennuansHas sneprusa. Bropas
KOCMHUYECKasi CKOPOCTh

13.11-18.11

resh.edu.ru




49

Tpetbst KocMUueckast CkopocTb. CBS3b
paboThl HEMOTEHLUATBHBIX CHJI C
M3MEHEHHEM MEXaHUYECKOM SHeprun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPTUn

13.11-18.11

resh.edu.ru

50

VYipyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBHenue bepuyium aiis ueanibHOM
KHUJKOCTU

13.11-18.11

resh.edu.ru

51

KonTpomnpHas pabota o Teme "3aKOHbI
COXPaHEHHUs B MEXaHUKe"

13.11-18.11

yaklass.ru

52

DuU3NYECKU MPAKTUKYM 10 TEME
"M3MmepeHue cuiibl TOKa U HAPSIKEHUS B
LCIHU MMOCTOAHHOI'O TOKA IMpHU NOMOIIIA
aHAJIOTOBBIX M LU(POBBIX U3MEPUTEIBHBIX
npubopos"

13.11-18.11

resh.edu.ru

53

DuU3NYECKU MPAKTUKYM 10 TEME
"N3yueHrne HEpaBHOMEPHOTO IBUKEHUS C
LEJIBIO ONPEAEIEHNUS MTHOBEHHOM
ckopoctu"

20.11-25.11

resh.edu.ru

54

®uU3NYECKU MPAKTUKYM 10 TEME
"N3mepenune yCKopeHus pu
MPSMOJIMHEITHOM paBHOYCKOPEHHOM
NBIOKEHHUHU 110 HAKJIOHHOM MI0CKOCTH"

20.11-25.11

resh.edu.ru

55

®uU3NYECKU MPAKTUKYM 10 TEME
"U3mepeHue ycKopeHusi CBOOOHOTO
nageHus"

20.11-25.11

resh.edu.ru

56

Du3nYeCcKUil IPAKTUKYM 110 TEME
"M3yuyeHue NBUKEHUS TEla 0 OKPYKHOCTH
C IOCTOSTHHOM MO0 MOJTYJIF0 CKOPOCThIO"

20.11-25.11

resh.edu.ru




57

Du3n4eCcKuil IPAKTUKYM I10 TEME

"M3mepeHune paBHOJCUCTBYIONIECH CUIIBI TPU

JBKEHUH OpYyCKa M0 HaKJIOHHON
IJIOCKOCTH"

20.11-25.11

resh.edu.ru

58

Du3n4eCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHII
YOPYTOCTH, BOSHUKAIOUIUX B IPYKHUHE U
pE3HOBOM 00pa3siie, oT ux aedopmanun”

27.11-02.12

resh.edu.ru

59

@u3nYeCcKUil IPAKTUKYM 110 TEME
"U3mepenune koddduiiuenTa TpeHus mno
BEJIMYMHE yTI0BOTO KOAPPUIIMEHTa
3aBucuMocTtd Frp(N)"

27.11-02.12

resh.edu.ru

60

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue yciaoBU paBHOBECHS
TBEPAOIO TEJIa, UMEIOIIET0 OCh BpaleHus"

27.11-02.12

resh.edu.ru

61

DuU3NYECKU MPAKTUKYM 10 TEME
"M3MmepeHne KNHETUYECKOM YHEPTUM Tena
110 TOPMO3HOMY ITyTH"

27.11-02.12

resh.edu.ru

62

Pa3BuTue npeacraBieHuii 0 npupoe
TemnoTbl. OcHOBHBIE noJioxkeHuss MKT.
Huddysus. bpoyHoBCcKOe TBUKEHHE

27.11-02.12

yaklass.ru

63

Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPABIX TeJ. XapaKkTep ABIKCHUS U
B3aMMOJICHCTBHS YAaCTHUI] BEIIECTBA

04.12-09.12

yaklass.ru

64

Macca u pazmepsl MOJIEKYIT (ATOMOB).
KomnuuectBo BEIIECTBA. ITocTosHHas
ABoraapo

04.12-09.12

yaklass.ru

65

Temnepatypa. TemioBoe paBHOBECHE.

04.12-09.12

yaklass.ru




[Tkana [enbcus

66 Pemenue 3amay 04.12-09.12 yaklass.ru

67 WUneanpuelii ra3. 'a3oBble 3aKOHEI 04.12-09.12 yaklass.ru
VpaBuenue MenneneeBa-Kinaneipona.

68 p A p 11.12-16.12 yaklass.ru
Pemenue 3amau
H3omporeccs B HACAIHLHOM Ta3e ¢

69 pott A 11.12-16.12  yaklass.ru
IMOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA
AOGcomroTHas TeMIeparypa. 3aKkoH

70 paryp 11.12-16.12 yaklass.ru
JanpToHa
I'pacduaeckoe mipeacTaBieHne

1 pad pen 11.12-16.12 yaklass.ru
M30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa

72 OcnHoBHoe ypaBHeHne MKT 11.12-16.12 yaklass.ru
Pemenne 3ama4d no reme « OCHOBHOE

7 A 18.12-23.12 yaklass.ru
ypaBHenue MKT»
CBs13b a0CONMIOTHOM TEMIIEPATYPBI
TEpPMOJIMHAMHUYECKON CUCTEMEI CO CpeaHEN

74 PMOTHANT 5 ped 18.12-2312  yaklass.ru
KHHETUYECKOW dHEPTUel MOCTymaTeIbHOTO
TEIJIOBOr0 ABIKEHUS €€ YaCTHII
O0001IeHre U cUCTEMaTU3aLMs 3HAHUI 110

75 18.12-23.12 aklass.ru
Teme "OcaoBel MKT" Y
KonrtponsHas pabora o teme "OCHOBBI

76 18.12-23.12 aklass.ru
MKT" Y
TepMmoanHaMHuuecKkasl CucTeMa. 3a/laHue
BHEIIHUX ycsioBul U1 T/] cucreMsl.
BHemnue ¥ BHyTpEHHNE TapaMETPEL.

77 yIp p p 18.12-23.12 yaklass.ru

[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAYEHMS BEJIMYHH, ONMCHIBAIOIIUX €€ Ha
MHUKPOCKOIMYECKOM YPOBHE




78

Hynesoe Hauano TepMOAUHAMUKH.
Camonpou3BoiibHas penakcarus T[]
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

25.12-28.12

yaklass.ru

79

Monens naeaasLHOro ra3a B
TEPMOJIMHAMUKE. Y CJIOBUS IPUMEHUMOCTH
3TON MOJENIN

25.12-28.12

yaklass.ru

80

VYpaBuenue Menpaeneesa-Knanelipona u
BBIPAKCHUE JUJIS1 BHYTPEHHEN SHEPTrUn

25.12-28.12

yaklass.ru

81

Bripakenue 1151 BHyTpEHHEH SHEPTUHU
OJIHOATOMHOTO MJI€aIbHOIO Ta3a.
KBazucratuueckue u HecTaTUYECKUe
MIPOLIECCHI

10.01-13.01

yaklass.ru

82

DnemeHTapHas padoTa B TEpMOAMHAMHUKE.
Brruucnenue paboTsl 1o rpaduky mporecca
Ha pV-nuarpamMmme

10.01-13.01

yaklass.ru

&3

Termnonepenaya Kak criocod M3MEHEHUS
BHyTpeHHeH sHeprun T]l cucremsl 6e3
COBEPIICHUS padOTHI

15.01-20.01

yaklass.ru

84

KOHBGKI_II/IH, TCILIOIIPOBOJHOCTDH, U3JIYUYCHUC

15.01-20.01

yaklass.ru

85

KommgectBo Temmorel. TenmnoéMKoCcTh Tea.
VY nenbHas U MOJIIpHAs TETIIOEMKOCTH
BEIIECTBA. Y IeIbHAs TEMJI0Ta CrOPaHUS
TOILIMBA

15.01-20.01

resh.edu.ru

86

Pacuér konmuecTBa TEMIOTHI IPU
Terionepeaye

15.01-20.01

resh.edu.ru

87

[TonsTre 06 aquabaTHOM mporiecce.
IlepBbIil 3aKOH TEPMOAUHAMUKHI

15.01-20.01

resh.edu.ru

88

KomnnuecTBo TemnoTel u paboTa Kak Mepbl

22.01-27.01

resh.edu.ru




U3MEHEHUs BHyTpeHHel sHeprun TJ]
CHUCTEMBI

89

BTopoii 3aKk0H TEpMOIMHAMUKY JJIs1
PAaBHOBECHBIX 1 HEPABHOBECHBIX MPOLIECCOB.
HeoOpaTuMocTh IPpUPOTHBIX TPOIIECCOB

22.01-27.01

resh.edu.ru

90

[TpuHIUIIBI AEHCTBUS TEIJIOBBIX MAIIWH.
KIIJI. Makcumansroe 3HaueHune KIT/I.
Huxn Kapno

22.01-27.01

resh.edu.ru

91

Pemrenue 3agad mo teMe «TermioBele
MaIIHBDY

22.01-27.01

resh.edu.ru

92

DKOJIOTHYECKHUE ACIIEKTHI UCIIOIBL30OBAHMS
TEIUIOBBIX ABUTATEIEH. TerioBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl

22.01-27.01

resh.edu.ru

93

O000111eH1E U CUCTEMATH3AaIUs 3HAHUH 110
teme "Tepmoannamuka. TemioBbie
MamIuHab"

29.01-03.02

resh.edu.ru

94

KontponbHas padoTa mo teme
"Tepmonunamuka. TenaoBble MalIMHbI"

29.01-03.02

resh.edu.ru

95

[Tapoobpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue v kunenue. Y neibHas TEILUIOTa
mapooOpa3oBaHus

29.01-03.02

resh.edu.ru

96

HacebiienHbie 1 HEHACHIIIICHHBIE MAPHI.
KauecTBeHHAs 3aBUCUMOCTD INIOTHOCTH U
JABJICHUS HACBIIIIEHHOTO Iapa OT
TEeMIIepaTypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACHIIIICHHOTO Tapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHUS OT JIaBJICHUS B
JKHIKOCTH

29.01-03.02

resh.edu.ru




97

BrnaxnocTs BO31yxa. AGCOTIOTHAS U
OTHOCHTEJbHAs BIAXKHOCTb

29.01-03.02

resh.edu.ru

98

TBépnoe teno. Kpucramimueckue u
amopHbIe Tesna. AHU30TPONHS CBOWCTB
KpHUCTAJIJIOB

05.02-10.02

resh.edu.ru

99

[InaBnenue u KpucTauM3anus. Y 1eabHast
TertoTa miaBneHus. CyOaumanus

05.02-10.02

resh.edu.ru

100

Hedopmarnmu TBEpAOTO Tena. PacTsokeHue u
cxartue. Casur. Moayins FOnra. [lpenen
yIpyrux aedopmaruii

05.02-10.02

resh.edu.ru

101

TeruioBoe paciupeHue KUIKOCTEH 1
TBépI[BIX TCII. AHFapMOHI/ISM TCIIJIOBBIX
KOJIeOaHMI 4acTHI] BELIECTBA.
[IpeoOpazoBanme 3Hepruu B (ha30BBIX
nepexoaax

05.02-10.02

resh.edu.ru

102

YpaBHEHHE TEMIOBOTO OamaHca

05.02-10.02

resh.edu.ru

103

Pemenue 3agad no reme «YpaBHEHHE
TEILIOBOr0O OataHcay

12.02-17.02

resh.edu.ru

104

IToBepxHOcTHOE HaTsKeHue. KanwispHsie
siBJIeHUs. J{aBieHue 1oy MuCKPUBIECHHOU
MMOBEPXHOCTHIO XHUAKOCTH. Dopmyra
Jlammaca

12.02-17.02

resh.edu.ru

105

O000111eHE ¥ CUCTEMATH3AaIUs 3HAHUH 110
Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®da3oBeie epexo b

12.02-17.02

resh.edu.ru

106

KonTponpHas padora o Teme "Arperaraeie
cocrosiHuA BemecTBa. da3oBbie nepexoas!”

12.02-17.02

resh.edu.ru




107

Du3n4eCcKuil IPAKTUKYM I10 TEME
"M3yueHrne n30TepMUUYECKOTO Mpolecca
(peKOMEHTI0BaHO MCITOIb30BaHNuEe TU(PPOBOI
naboparopun )"

12.02-17.02

resh.edu.ru

108

Du3n4eCcKuil IPAKTUKYM I10 TEME
"N3mepenue ynenbpHoH TernnoéMkoctu"

19.02-24.02

resh.edu.ru

109

®uU3NYECKU MPAKTUKYM 10 TEME
"N3mepenune abCOTIOTHOMN BIaKHOCTH
BO3/lyXa M OLIEHKA MacChl IapoB B
nomenieHun"

19.02-24.02

resh.edu.ru

110

DnekTpu3anus Tel U €€ MPOosIBICHUSI.
DJekTpuyeckui 3apsa. /[Ba Buaa
ANEKTPUUECKUX 3apsaaoB. [[poBogHUKH,
JUDJIEKTPUKY U ITOTYIIPOBOIHUKHU

19.02-24.02

resh.edu.ru

111

DJIeMEHTapHBIN AIEKTPUUECKUN 3apsil.
3aKOH COXpaHEeHHs SJEKTPUUECKOTO 3apsiia

19.02-24.02

resh.edu.ru

112

B3anmopenicteue 3apsnoB. Toueynsle
3apsabl. 3akoH Kynona

19.02-24.02

resh.edu.ru

113

Pemenue 3amau

26.02-02.03

resh.edu.ru

114

DnekTpuyeckoe noje. Ero neiicteue Ha
AICKTPUICCKUE 3aPsIIbI

26.02-02.03

resh.edu.ru

115

Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoOGHbIii 3apsiy. JInaUN HAPSKEHHOCTH
ANEKTPUYECKOro nosist. OTHOPOIHOE
AIEKTPUYECKOE MOJIe

26.02-02.03

resh.edu.ru

116

HOTGHI_II/Ia.HBHOCTB SJICKTPOCTATHYCCKOI'O I10JIA
PazHocth MOTCHIMAJIOB U HAIIPSAKCHUC

26.02-02.03

resh.edu.ru

117

[ToTennuanpHas YHEPTUS 3apsiia B

26.02-02.03

resh.edu.ru




QJICKTPOCTATUYCCKOM IT0JIC. IloTenuman
SJICKTPOCTATUYCCKOI'O IMOJIA

CBs13b HANPSKEHHOCTH T0JIS1 U Pa3HOCTH
ITOTEHIUAJIOB IS AJIEKTPOCTaTUYECKOTO

118 04.03-09.03 resh.edu.ru
nonst. [IpuHIMD cynepno3uuuu
AJIEKTPUUYECKUX TOJIEeH

119 Pemenne 3amay 04.03-09.03 resh.edu.ru

120 [Tone TO‘IG‘IUHOFO 3apsiaa. [lone paBHoMepHO 04.03-09.03 resh.eduru
3apsoKeHHOU cephl
[Tone paBHOMEPHO 3apsHKEHHOTO M0 00BEMY

121 mapa. [lone paBHOMEpPHO 3apsKEHHOM 04.03-09.03 resh.edu.ru
0eCKOHEYHO! TIOCKOCTH

122 ITpoBOIHUKY B 37IEKTPOCTATHUECKOM IOJIE. 04.03.09.03 resh.edu.ru
VYcnoBue paBHOBECHS 3apsAI0B

I 1021608 reshedury
Kongencarop. D1neKTpoEMKOCTh

124 KOHJIeHCATOpa. DIEKTPOEMKOCTh TIOCKOTO 11.03-16.03 resh.edu.ru
KOHJIEHCATOpa

125 [TaparenpHOE COEIMHEHHE KOHIEHCATOPOB 11.03-16.03 resh.edu.ru

126 S::;:gs::;;:]I;Hoe COCHIHEHHE 11.03-16.03 resh.edu.ru

127 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa 11.03-16.03 resh.edu.ru

128 Pemenne 3amay 18.03-22.03 resh.edu.ru

129 JIBr>keHuUE 3apsKEHHOM YaCTHULIbI B 18.03-22.03 resh.eduru
OJTHOPOTHOM 3JICKTPUYECKOM I10JI€

130 Pemenne 3amay 18.03-22.03 resh.edu.ru

131 Oo6o0uieHre 1 cucTeMaTH3aIMs 3HaHUH 110 18.03-22.03 resh.edu.ru




TeMe "OnekTpudeckoe noie"

KontponbHas padoTa mo teme

132 " \ 18.03-22.03 resh.edu.ru
DIIEKTPUUYECKOE TT0JIE

Cuna toka. [locTosiHHBIN TOK. Y CIOBUSA

133 CYIIIECTBOBAHUS TTOCTOSTHHOTO 01.04-06.04 resh.edu.ru
ANEKTPUYECKOTO TOKa

134 Hcrounuku Toka. Hanpsoxenne u 9/1C 01.04-06.04 resh.edu.ru

135 3axon OMa st yHacTxa LerH. 01.04-06.04 resh.edu.ru
DIEKTPUUECKOE COMPOTUBIICHHE
3aBUCUMOCTB CONIPOTUBIICHUS OJTHOPOJIHOTO

136 MIPOBOJIHHUKA OT €0 JIJTMHBI U TIJIOIIA TN 01.04-06.04 resh.edu.ru
MOTIEPEYHOT0 CEUECHUS

137 VY aensHOE CONPOTUBIICHHUE BEIIECTBA. 01.04-06.04 resh.edu.ru
Pemenue 3agau

138 [TocnenoBarenpHOE, MapaieaIbHOE, 08.04-13.04 resh.edu.ru
CMEIIIaHHOE COEMHEHHUE TTPOBOTHUKOB

139 Pva'ev'T Pa3BETBIEHHBIX JIIEKTPUUECKUX 08.04-13.04 resh.eduru
neneit. [IpaBuna Kupxroga
Pemenue 3agau o teme «Pacyér

140 Pa3BETBIEHHBIX ATEKTPHUUECKUX ETICH. 08.04-13.04 resh.edu.ru
[TpaBuna Kupxroday»

141 Pabora anekTpudeckoro Toka. 3akoH 08.04-13.04 resh.edu.ru
Jxoyis —Jlenna
Pemenue 3amay mo reme «Pabdora

142 AIEKTPUIECKOTO TOKA. 3aKoH Joyms — 08.04-13.04 resh.edu.ru
Jlenmay»

143 MoIHOCTb 31EKTPUYECKOTO TOKA. 15.04-20.04 resh.edu.ru

TennoBass MOIITHOCTh, BhIIENIAEMas Ha




pesucrope

Pemrenue 3agad mo reMe «MOITHOCTE

144 15.04-20.04 resh.edu.ru
ANEKTPUIECKOTO TOKa»
OJ1C u BHyTpeHHEE CONPOTUBIICHUE

145 UCTOYHHUKA TOKa. 3axoH Oma 1 ITOJIHON 15.04-20.04 resh.edu.ru
(3aMKHYTOM) DJIEKTPUYECKON IIEeTIH

146 Pemenue 3amau 15.04-20.04 resh.edu.ru
MomHocTh NCTOUYHNKA ToKa. KopoTkoe

147 H p 15.04-20.04 resh.edu.ru
3aMBIKaHHUE

148 KonneHncarop B rienu mocTOSSHHOTO TOKa 22.04-27.04 resh.edu.ru

149 Pemenue 3amau 22.04-27.04 resh.edu.ru
Pemenne 3amau mo teme "IlocTosTHHBIH

150 ! _ 22.04-27.04 resh.edu.ru
AIEKTPUIECKUN TOK
Pemenue 3amau mo teme "IlocToSHHLBIN

151 i ! " 22.04-27.04 resh.edu.ru
ANEKTPUUYECKUIN TOK
Pemenne 3amau mo teme "IlocTosTHHBIH

152 I ! " 22.04-27.04 resh.edu.ru
ANEKTPUUYECKUIN TOK
O000111eHIE U CUCTEMATU3aLUs 3HAHUH 110

153 ,I‘H . B . 29.04-04.05 resh.edu.ru
TeMe "I1OCTOSTHHBIN 2TIEKTPUIECKUNA TOK
KourtpoabHas padora mo teme

154 " P Up . 29.04-04.05 resh.edu.ru

[ToCTOSIHHBIN SNEKTPHUECKUN TOK

DneKkTprudecKasi MpOBOANUMOCTD Pa3IMYHBIX

155 BEILIECTB. DJIEKTPUUECKUHN TOK B METaJUIaX. 29.04-04.05 resh.edu.ru
CBepXIpoBOJIUMOCTh
DJIEKTPUYECKUI TOK B pacTBOpaxX U

156 pacruiaBax 3JeKTpouToB. 3akoHbl Dapanes 29.04-04.05 resh.edu.ru
JUTSI DJIEKTPOITH3a

157 DnexTpuuecKui ToK B razax. [lmazma 29.04-04.05 resh.edu.ru




158

DNEKTPUUYECKHUI TOK B BaKyyMe.
Bakyymnbie nmpu6opbl

06.05-11.05

resh.edu.ru

159

DNEKTPUUECKUN TOK B MOIYIIPOBOJHUKAX.
[TomympoBOIHUKOBBIE TPUOOPEI

06.05-11.05

resh.edu.ru

160

DuU3NYECKU MPAKTUKYM 10 TEME
"N3MmepeHue yaenbHOro COMPOTUBICHUS
MPOBOJHUKOB"

06.05-11.05

resh.edu.ru

161

DuU3NYECKU MPAKTUKYM 10 TEME
"Habmroienue npeBparieHust SHEPTun
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHI0
W3JIy4eHHs cBeToauoaa”

06.05-11.05

resh.edu.ru

162

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmronenue snexrponnza"

06.05-11.05

resh.edu.ru

163

O000111eH1E U CUCTEMATH3AaIUs 3HAHUH 110
teme "Kunemaruka. Jlunamuka"

13.05-18.05

resh.edu.ru

164

O0001IeHre 1 cUCTEMaTU3aLMs 3HAHUI 110
teme "Cratnka TBepaoro tema"

13.05-18.05

resh.edu.ru

165

O06o0u1ieHre 1 cucTeMaTH3aIus 3HaHUH 110
TeMe "3aKOHbI COXpaHEHMsI B MEXaHUKeE"

13.05-18.05

resh.edu.ru

166

O06o001IeHre U cUucTeMaTH3aIisl 3HaHUH 110
TeMe "OCHOBBI
MOJICKYJISIPHO-KUHETHYECKON TEOPHH.
Tepmonunamuka. TennoBbie MalITuHbL"

13.05-18.05

resh.edu.ru

167

O0001IeHre U cUCTEMaTU3aLMs 3HAHUI 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3zoBble niepexoabl"”

13.05-18.05

resh.edu.ru

168

O00011IeHre 1 cUCTEMaTU3aLMs 3HAHUI 110
Teme "DnekTpudeckoe mnoie"

20.05-25.05

resh.edu.ru




169 IIpomMexyTouHas aTTecTalus 1 1 20.05-25.05 resh.edu.ru
O0001IeHre U cUCTEMaTU3aLMs 3HAHUI 110
170 teMe "[10CTOSHHBIIN 2JEKTPUUECKUN TOK U 1 20.05-25.05 resh.edu.ru
TOKHU B Pa3IMYHBIX cpeaax”
OBHIEE KOJIMYECTBO YACOB I10 170 10 16

I[TPOIT'PAMME




11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypcebl

1 [ToBTOpenue Temsbl "Mexanuka" 1 resh.edu.ru
[ToBTOpenue Temsl "MoekyisipHas pusuka.

2 P " yaspiast b 1 resh.edu.ru
DIEeKTpoANHAMUKA

3 CraproBas KOHTpOJIbHas paboTa 1 1 resh.edu.ru
B3anmopeiicTBre MOCTOSTHHBIX MarHUTOB U

4 MIPOBOJTHUKOB C TOKOM. MarauTHoOE IoJe. 1 resh.edu.ru
I'mnore3a Ammepa
Bekrop maruutHOM nHAYKUMU. [IpuHnmn

5 CYIIEPIIO3UIIMY MAarHUTHBIX NoJiel. JInnum 1 resh.edu.ru
MarHUTHON MHIYKIIUU
MarsuTtHO€ 110J1€ IPOBOJHUKA C TOKOM.

6 1 resh.edu.ru
OmnbIiT OpcTena

7 Cwa Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1 resh.edu.ru
[Ipumenenue 3akoHa Amriepa.

8 P P 1 resh.edu.ru
DNEKTPOU3MEPUTETBHBIE TIPUOOPHI
Cuna JlopeHiia, e€ HanpaBJIE€HUE U MOIYJIb.

9 JIBr>keHue 3apsHKeHHOW YacTHIIBI B 1 resh.edu.ru
OJIHOPOJHOM MarHUTHOM II0JIC

10 Pemenue 3amay 1 resh.edu.ru

11 Pabora cuisl Jlopenna 1 resh.edu.ru
MarsauTHoE 110JI€ B BEIIECTBE.

12 1 resh.edu.ru

deppoMarHeTHKH, mapa- U JuaMarHeTUKu




OcHOBHBIE CBOHCTBA (peppOMarHeTUKOB.

13 resh.edu.ru
[Ipumenenue peppoMarHeTUKOB

14 Pemenne 3amau o reme "Maraursoe mose" resh.edu.ru

15 Pemenue 3amay mo reme "MarautHoe mmose" resh.edu.ru
SIBneHue 3IEKTPOMArHUTHOU HHAYKIIUH.

16 P . Y resh.edu.ru
[ToTok BeKTOpa MAarHUTHOW WUHIYKITUU

17 OJ1C uHAYKIIMH resh.edu.ru
3aK0H IIEKTPOMArHUTHON MHIAYKIIAU

18 o p Y resh.edu.ru

apajes

19 Buxpesoe anexrpudeckoe noje. Toku dyko resh.edu.ru
OJIC MHAYKIIUH B IBHUKYIITAXCS

20 Y y resh.edu.ru
MIPOBOIHHKAX

21 Pemenne 3amau resh.edu.ru

22 [IpaBumno Jlenma resh.edu.ru
NunyxrusHocTh. KaTyIika MHIYKTUBHOCTH

23 Y M Y resh.edu.ru
B I[E€MIM [IOCTOSIHHOTO TOKA
SBnenne camounaykuuu. DJ1C

24 Y resh.edu.ru
CaMOUHYKITUU
DHeprust MarHUTHOT'O IO KATYIIKHU C

25 P y resh.edu.ru
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

26 Pemenne 3amau resh.edu.ru
O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110

27 " | resh.edu.ru
Teme "DIeKTpoJuHaMuKa
KonTpoabHas padora 1o TeMe

28 " P P " resh.edu.ru

DJIeKTpOIMHAMHUKA

Komnebarensuas cucrema. CBOOOIHEIE

29 resh.edu.ru

kosnebanus. ['apMoHnYecKue KoeOaHus




Kunemarnueckoe 1 [UHAMHYECKOE

30 . resh.edu.ru
OIHCaHUe KOJIeO0aTeNbHbIX ABMKEHUI
DHepreTudeckoe onucanue. BeiBos
JTUHAMHYECKOTO OMMCAHUS TAPMOHHUYECKHUX

31 N resh.edu.ru
KoJIe0aHUi U3 UX YHEPTETHIECKOTO U
KHHEMATHYECKOTO OIMMCAHMS

32 Ammatyaa u ¢gaza kosedaHui resh.edu.ru
[Tepuon n wactora konebanuii. [lepron
MaJIbIX CBOOOIHBIX KOJIEOaHUN

33 MaTeMaThdeckoro MasTHuka. [lepuon resh.edu.ru
CBOOOJTHBIX KOJICOAHUH TTPY>KUHHOTO
MasTHHKA
3aryxaromme Kojieoanna. BeIHyKIeHHbIE

34 y y resh.edu.ru
koneOanust. Pe3onanc

35 ABTOKOIE0aHNA resh.edu.ru

36 Pemenue 3amay resh.edu.ru
Vpok-koH(pepeuus "MexaHUUeCKHUE

37 P Gep " resh.edu.ru
KoJie0aHUsl B My3BbIKAJIbHBIX HHCTPYMEHTAX
O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110

38 | | resh.edu.ru
TeMe "MexaHnueckue KoaeOanus
DIEeKTPOMAarHUTHLIE KOJIEOaHUSI.

39 P . resh.edu.ru
KonebarenbHblil KOHTYD
®opmyna Tomcona. CBsi3b aMILUIUTY b

40 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYIOU CHITBI resh.edu.ru
TOKa B KOJIEOATETbHOM KOHTYpE
3aK0H COXpaHEHUS DHEPTUH B UICATLHOM

41 P P resh.edu.ru
KOJIe0aTEIbHOM KOHTYPE

42 3aTyxaromye 3J1eKTPOMarHuTHhIS resh.edu.ru




KosiebaHus. BeiHyXeHHbIE
3JIEKTPOMAarHuTHBIE KOJIeOaHUs

IIepemennsblii TOK. Pe3uctop u koHAEHCATOD

43 resh.edu.ru
B I[EITU TIEPEMEHHOT0 TOKa

44 Katymika HHIyKTHBHOCTH B IIETIN resh.eduru
NIEPEMEHHOTO TOKa

45 3akoH OMa AJis 3JEKTPUYECKOM 1Ienu resh.edu.ru
NIEPEMEHHOTO TOKa
MonHOCTb IEPEMEHHOIO TOKA.

46 AMIUTUTYTHOE M ICHCTBYIOIIEE 3HAUCHHUE resh.edu.ru
CHWJIBI TOKA U HATIPSDKEHUS

47 Pe3onaHC B 2JIeKTpHUECKOMN 1IeTIH resh.edu.ru

48 Pemenue 3amau resh.edu.ru
WneanpHbIi TpanchopmaTop.

49 [IpousBoacTBO, Nepeaaya u norpedieHne resh.edu.ru
3JIEKTPUYECKON SHEPTUU
DKOJIOTUYECKHE PUCKH TIPU TIPOU3BOJICTBE

50 aeKTpodHepruu. KynbpTypa ucrnosib30BaHus resh.edu.ru
AJIEKTPOIHEPTHHU B TIOBCETHEBHOM KHU3HH

51 Pemenue 3amau resh.edu.ru

52 Pemenue 3amay resh.edu.ru
O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110

53 " " resh.edu.ru
Teme "DIIeKTPOMarHuTHBIE KOJIeOaHus

54 MexaHnuyeckue BOJIHbI. XapaKTEePUCTUKU resh.eduru
MEXaHUYECKUX BOJTH

55 CBolicTBa MEXaHUYECKUX BOJIH resh.edu.ru

56 3ByK. XapaKTEepUCTUKH 3ByKa resh.edu.ru




Wndpassyk u ynprpassyk. Lllymosoe

57 N resh.edu.ru
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl

58 Pemrenne 3amau resh.edu.ru
DJIeKTpOMarHuTHLIE BOJHEL. M3nyduenne

59 P y resh.edu.ru
3JICKTPOMArHUTHBIX BOJIH
DHeprus IEKTPOMAarHUTHLIX BOJIH.

60 Ij p resh.edu.ru
CBolicTBa AJIEKTPOMATrHUTHBIX BOJTH
[IIxana 37€KTPOMArHUTHBIX BOJIH.

61 [IpumeHeHue JIeKTPOMarHUTHBIX BOJIH B resh.edu.ru
TEXHUKE U ObITY
[IpuHIIUTIBI paTUOCBS3U U TEIICBHUICHHS.

62 Pannonokarus. DneKTpOMarHuTHOE resh.edu.ru
3arpsi3HCHUE OKPYXKAIOIIEH CpeIbl
KounTpoabHas padora o teme "Koiebanus

63 P " P resh.edu.ru
1 BOJIHBI
Csert. 3aK0H OPIMOJIIMHENHOTO

64 p resh.edu.ru
pacnpocTpaHeHUs CBETa
Pemenne 3a1au Ha mpuMEHEHNE 3aKOHA

65 g resh.edu.ru
MPSIMOJIMHEHHOTO pacpOCTPAHEHUsI CBETa
OTtpaxxenue cBera. Ilnockoe 3epkaiio.

66 p P resh.edu.ru
Cdepudeckoe 3epkano
[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHUTEIILHBIN MMOKa3aTesb MPETOMIICHHSI.

67 [TomHOE BHYTpEHHEE OTpaXKEHUE. resh.edu.ru
[IpenenbHbIi yroi noJIHOIO BHYTPEHHETO
OTpaKEHUS
Pemenue 3a1ay Ha MPUMEHEHHE 3aKOHOB

68 resh.edu.ru

OTPAXKCHUSA U ITPCIIOMJICHUA CBCTA




Xop stydeit B mpusMe. Jlucnepeust cBera.

69 . resh.edu.ru
CnoxHbIN cocTaB Oenoro ceera. L{per
JInnzel. DOoKyCHOE paccTOsIHUE U

70 Y P resh.edu.ru
OIITUYECKAas CUjia JINH3bI
[TocTpoenune n300pakeHH B JIMH3aX U UX

71 P P resh.edu.ru
cucTeMax. YBEIMYCHHE JIMH3BI
Pemenue 3agau Ha nocTpoeHue

72 HN300pakKeHHH, MTOTydaeMbIX ¢ IOMOIIBIO resh.edu.ru
JIUH3

73 I'ma3 xak ontuyeckas cucTrema resh.edu.ru
Pemenue 3agay. IIpeaensl npuMEHUMOCTH

74 . P P resh.edu.ru
T€OMETPUUYECKON ONTUKH

75 CKOpoOCTh CBETa M METO/IBI €€ U3MEPEHUS resh.edu.ru

76 Hucniepcus cera resh.edu.ru

77 WnTepdepenmus ceera resh.edu.ru
KorepeHTHbIE HCTOUHUKHU. Y CIIOBUS

78 resh.edu.ru
Ha6JIIOI[eHI/I$I MaKCUMYMOB U MUHUMYMOB

79 Pemenue 3amay resh.edu.ru

80 [Tpumenenne naTEpHEpEeHINH resh.edu.ru

81 Hudpakmus cera resh.edu.ru
Hudpakunonnas pemérka. Y cioBue

82 Pp P resh.edu.ru
Ha6JIIOI[eHI/I$I TJIaBHBIX MAaKCUMYMOB

83 Pemenue 3amay resh.edu.ru
IlommepeyHOCTb CBETOBBIX BOJIH.

84 P resh.edu.ru
[Tonsipuzanus cBera

85 Pemenue 3amau resh.edu.ru

86 CBETOBBIC SBJICHHS B IPUPOIE resh.edu.ru




O0001IeHUE U CUCTEMATU3ALMS 3HAHUHN 110

87 " Y 1 resh.edu.ru
teMe "OnTtuka
88 KontponbsHas padota no teme «Ontuka 1 resh.edu.ru
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU
89 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKH U 1 resh.edu.ru
NPUHIUIT OTHOCHTEIBHOCTH
[Toctynatel cnennaibHON TEOPUHU
90 4 P 1 resh.edu.ru
OTHOCHUTEJBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOW UHTEPBAIL.
[Ipeo6pazoBanust Jlopenna. Yciopue
91 NpUIMHHOCTU. OTHOCUTENBEHOCTh 1 resh.edu.ru
OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEeMEHHU U
COKpAIlleHUE JUTHHBI
DHeprus ¥ UMIYJIbC PEISITUBUCTCKON
92 P YIRCP 1 resh.edu.ru
YaCTHIIBI
CBs13b MacChl ¢ YHEPTUEN U UMITYJIbCOM
93 . p y 1 resh.edu.ru
PENATUBUCTCKON YaCTHIIBI. DHEPTHSI TIOKOSI
94 PaBHOBecHOE TEIIOBOE M3ITy4YEeHUE 1 resh.edu.ru
95 3akoH cMelennsa Buaa 1 resh.edu.ru
96 I'umore3a M. ITnanka o kBanTax. @OTOHBI 1 resh.edu.ru
97 DHeprusi U UMITYJIbC (OTOHA 1 resh.edu.ru
®dotordpdext. OnbiTer A. I'. CtoneTora.
98 1 resh.edu.ru
3akonsl pororpdexra
VYpaBuenue DifHmrelHa U1t GoTorddexTa.
99 | | 1 resh.edu.ru
Kpacnas rpanumna" ¢potorddexra
100 Hasnenue cBera. OnbiTel [1. H. JIeObenena 1 resh.edu.ru
101 BonHoBBIE CBOICTBA YaCTHII 1 resh.edu.ru




Bounsb! ne bpoins. JlnuHa BOIHBL 1€

102 Bpoiinst u pazmepsl 0071aCTH JTOKAIM3AITUN resh.edu.ru
JBUKYIEIHCS 4aCTHIIbI

103 KopmyckynsipHO-BOJIHOBOH Jyanu3M resh.edu.ru

104 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax resh.edu.ru
Crienuduka u3MepeHuid B MUKPOMHUPE.

105 CooTHolIeHUs: HeonpeaenEHHOCTEeN resh.edu.ru
['eitzenbepra

106 Pemenue rpaduueckux 3amay resh.edu.ru

107 Pemenne pacy€THbIX 33124 resh.edu.ru
KonTponpHas padora o Temam: "OCHOBBI

108 CTO", "KoprycKysipHO-BOTHOBOM resh.edu.ru
ayanu3m"”
OnBITHI O UCCIIEOBAHUIO CTPOEHUS aTOMA.

109 resh.edu.ru
[Tnanerapuas moaens aroma Pesepdopna

110 [Toctynatel bopa resh.edu.ru

11 Bune! ciektpoB. CekTp ypoBHEN SHEPTUU resh.eduru
aToMma BOAOpoAa

112 CrioHTaHHOE U BBIHYK/IEHHOE U3JTy4YeHHE resh.edu.ru
cBeTa

113 Jlazep resh.edu.ru
Hyxnonnas mozens sinpa I eiizenOepra-

114 WBaneHko. 3apsii 1 MacCOBOE YHCIIO Spa. resh.edu.ru
H3oTonel. PaguoakTuBHOCTH
3aKOH paJMoaKTUBHOrO pacnaga. CBoiicTBa

115 MOHM3UPYIOUIET0 U3TydeHus. Brnusnue resh.edu.ru

PaZinOAKTUBHOCTH Ha KUBBIE OPraHU3MBI.
Jo3umerpus




116

OHeprus cBA3U HYKJIOHOB B sipe. S nepHble
cuibl. Jledekt maccrl siapa. Snepusie
peakmuu. Snepasie peakTopsl. [IpoGiaemsr
YIPaBIsEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJOTHYECKUE ACTIEKThI PA3BUTHUS SACPHOU
SHEPTreTUKHU

resh.edu.ru

117

Mertoasl perucTpaluy U UCCae0BaHMS
3JIEeMEHTapHBIX YacTull. OyHIaMeHTaIbHBIC
B3aUMOJICUCTBUS. bapnoHbl, ME30HBI U
nentoHnsl. [Ipeacrasnenune o CtangapTHOM
MOJICIIN. KBapK-I‘JHOOHHaH MOJICJIb al[pOHOB

resh.edu.ru

118

®usuka 3a npenenamu CTaHaapTHON
Mozaenu. TéMHast maTepus u TEMHas
sHeprus. EnuHcTBO hr3mveckoit KapTHHBI
MHpa

resh.edu.ru

119

Oransl pa3BUTHS aCTPOHOMMH. 3HAUEHUE
aCTPOHOMMHU

resh.edu.ru

120

[IpumeHnMOCTh 3aKOHOB (me/IKI/I st
00BSICHEHUS IPUPO/IbI KOCMHUUECKUX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIICIOBaHUH

resh.edu.ru

121

CoBpeMeHHbBIC ONTHYECKUE TEIECKOIIHI,
panuoTenecKonsl, BHeaTMochepHas
ACTPOHOMHUS

resh.edu.ru

122

Bup 38é3qH0T0 HEOa. Co3Be3nusl, IpKUE
3BE3/1b], IJIAHETHI, UX BUAUMOE IBIIKCHUE

resh.edu.ru

123

Conueunas cucrema. Comnure. ConHeunas
aKTUBHOCTH. MicTounuk 3Heprun ConHIa u
3BE3

resh.edu.ru




3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.

124 Juarpamma "crieKTpajibHBIN KJ1acc — resh.edu.ru
CBETUMOCTB"

125 3Be3/bI TJIABHOM MMOCIIEI0BATEILHOCTH resh.edu.ru
Buytpennee crpoenue 38€311. CoBpeMEHHbIE

126 IIPE/ICTABIICHUS O HpOI/ICf(O}K,I[eHI/II/I u resh.eduru
sBoronny CoJIHIA ¥ 3BE34. DTambl )KU3HU
3BE3 ]

127 Muteunbii H}’Tb — nama ["anaktuka. Tumsl resh.eduru
ranakTuk. YEpHbIE ABIPHI B SIpax rajJakTHK
Bcenennas. Paciinpenne Beenennoii. 3akoH

128 Xa66ma. Teopust bonbioro B3pbIBa. resh.edu.ru
PenukroBoe uznydeHue

129 MacmraOHas cTpykTypa BeeneHHoit. resh.eduru
MeraranakTuka

130 Hepeménnasie mpoOieMbl aCTpOHOMUHT resh.edu.ru
Du3n4eCcKuil IPAKTUKYM 110 TEME

131 "HccnemoBanre MarHUTHOTO TIOJISI resh.edu.ru
MOCTOSIHHBIX MarHUTOB"

132 :DnaneCKHﬁ [PaKTUKYM n(')' TEME resh.eduru

N3mepenue cunsl AMmepa

DuU3NYECKU MPAKTUKYM M0 TEME

133 "HccnenoBaHue IBIEHUS resh.edu.ru
3JIEKTPOMArHUTHON UHIYKIIUK"

134 f'DI/IBI/IIIeCKI/Iﬁ MPAaKTUKYM I10 TEME ) resh.eduru

HccnenoBanue sBIeHUS CaMOMHIYKIAA
135 Du3n4eCcKuil IPAKTUKYM 110 TEME resh.eduru

"N3mepenue nmepuoia CBOOOTHBIX




KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
MAasiTHUKOB"

136

Du3n4eCcKuil IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPTHH B IPY>KUHHOM
MasiTHUKE"

resh.edu.ru

137

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue nepeMeHHOr0 TOKa 4epes
MOCJIEA0BATEIBHO COEAUMHEHHBIE
KOHJEHCATOp, KaTylIKy U pe3ucrop"”

resh.edu.ru

138

DuU3NYECKU MPAKTUKYM MO TEME
"N3y4yeHune nmapamMeTpoB 3ByKOBOW BOJIHBI"

resh.edu.ru

139

Du3n4eCcKuil IPAKTUKYM 110 TEME
"M3Mmepenne nokazaresns NpeaoMIeHUs
crekia"

resh.edu.ru

140

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (HOKYCHOTO
paccTosiHUA OT BEILECTBA (Ha IpuUMepe
KUJKHUX JTH3)"

resh.edu.ru

141

Du3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, nHTEphepeHIINH
U ToJsipu3anuu ceera”

resh.edu.ru

142

DuU3NYECKU MPAKTUKYM 10 TEME
"OnpeneneHne UMITYJIbca U SHEPTUH
PENATUBUCTCKUX YacTHIl (110 oTorpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nose)"

resh.edu.ru

143

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenne noctosinHou [limanka Ha

resh.edu.ru




OocHOBe uccienoanus Gporodddexra"

144

DuU3NYECKU MPAKTUKYM MO0 TEME
"UccnenoBanue cekTpa pa3peskeHHOTo
aTOMapHOTO BOJIOPO/Ia M U3MEPEHUE
noctosiHHOM Pundepra"

resh.edu.ru

145

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue paiuoakTHBHOTO (hOHA C
UCIIOJIb30BaHUEM J103UMeTpa"

resh.edu.ru

146

DuU3NYECKU MPAKTUKYM 10 TEME
"HabGaroneHus 38€30H0T0 HeOa
HEBOOPY>KEHHBIM TJIa30M C HCIOIb30BaHUEM
KOMIBIOTEPHBIX MPUIIOKEHUH JISI
oTpeieNieHuUs TIOJI0KEHUST HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3aust CeBepHOro Moiylapus 1 sipkue
3BE3bI"

resh.edu.ru

147

O0001IeHre U cUCTEMATU3AIMS 3HAHU.
Posb ¢pu3uky 1 acTpOHOMUM B
3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
COLMAJILHOM U 3THYECKOH chepax
JIEATEILHOCTH YeIOBEKa

resh.edu.ru

148

O0001IcHNE U CHCTEMAaTH3alKs 3HAHUI.
Ponb u MecTo pU3MKHU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAyYHOH KapTUHE MUpa

resh.edu.ru

149

O0001eHre U cUCTEMATU3AINs 3HAHU.
Ponw ¢pusmueckoit Teopuu B GOpMUPOBAHUH
npeCTaBIeHUN 0 (PU3NIECKON KapTUHE
MUpPa, MECTO (PU3UUECKON KapTHHBI MHPA B
o01IeM psiTy COBPEMEHHBIX €CTECTBEHHO-

resh.edu.ru




Hay4HBIX MIPEJCTABICHUN O IIPUPOAC

O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110

150 | | resh.edu.ru
teMme "Kunemaruka
O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110

151 " " resh.edu.ru
TeMme "KuHemaruka
O00011IeHrE U CUCTEMATU3ALIMS 3HAHUN 110

152 " " resh.edu.ru
teme "/I[nHamuka
O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110

153 | | resh.edu.ru
teme "CraTuka TBEpAOro Tena
O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110

154 " " resh.edu.ru
TeMe "3aKOHBI COXPAHECHHS B MEXaHHUKE
O00011IeHNE U CUCTEMATU3ALIMS 3HAHUN 110

155 teme "OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM resh.edu.ru
Teopun"
O00011IeHrE U CUCTEMATU3AIMS 3HAHUN 110

156 teme "Tepmoannamuka. TemnoBsie resh.edu.ru
MAaIIuHb"
O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110

157 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA. resh.edu.ru
®dazoBble epexoan"”
O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110

158 " " resh.edu.ru
TeMe "DIEeKTPUIECKOE Mo
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 110

159 | . . resh.edu.ru
Teme "[10CTOSIHHBIN PTEKTPUUECKUN TOK
O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110

160 " " resh.edu.ru
teMe "TOKHM B pa3JIMYHBIX cpeaax
O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110

161 resh.edu.ru

TeMme "MarautHoe noie'"




O0001IeHUE U CUCTEMATU3ALMS 3HAHUH 110

162 " " 1 resh.edu.ru
TeMe "DIIeKTPOMAarHUTHAS HHTyKITUS
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 110

163 " " 1 resh.edu.ru
TeMe "MexaHnueckue KoaeOaHus
O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110

164 " " 1 resh.edu.ru
TemMe "DIIeKTPOMAarHUTHBIE KOJICOaHHS
O00011IeHNE U CUCTEMATU3ALIMS 3HAHUN 110

165 TeMe "MexaHU4eCKue U JIEKTPOMarHUTHEIE 1 resh.edu.ru
BOJIHBI"
O00011IeHNE U CUCTEMATU3ALIMS 3HAHUN 110

166 " " 1 resh.edu.ru
teMme "OnTtuka. OcaHoBrsl CTO
O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110

167 " . " 1 resh.edu.ru
teme "KopnyckyIsspHO-BOJTHOBOW Ayaan3M
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 110

168 TeMe "dPusnka aroma. PU3rKa aTOMHOTO 1 resh.edu.ru
s/1pa U SJIIEMEHTapHBIX YacTHIl"

169 [IpomerxyTouHas aTTecTanus 1 resh.edu.ru
O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110

170 " " 1 resh.edu.ru

TeMe "DIIeMEHTBI aCTPOPU3HKH

OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOIT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®dwusuka, 10 xknacc / Msxumes I'. 4., Byxosues b.b., Corckuiit H.H. / Tlox pexn.

[TapdentreBoii H.A. - M.IIpocsemnienue, 2021

®dusuka, 11 knacc / Makumes I'.5., byxosues b.b., Corckuit H.H. / [1ox pen.
[TapdentreBoii H.A. - M.IIpocBemenue, 2022

3anauu o gusnke A5 TpoPUIBLHON IIKOJIBI C MpUMepaMu perieHunit/ Kupuk

JLA., l'enpenmreiin J1.3., lensdpat .M. / M.: Unekca, 2017

METOANYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

dusuka. Kmaccuueckuii kypc. [loypounsie paspadotku. 10 kmace / Caypos FHO.A.,
M.: IIpocsemenue, 2017

®dusuka. Knaccuueckuii kypc. [loypounsie paspadotku. 11 kmace / Caypos

1O0.A., M.: ITpocsemenue, 2017

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
yaklass.ru

resh.edu.ru
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