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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE CpeIHEro oOlero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHWMU K pe3yJbTaTaM OCBOCHHUS
OCHOBHOI 00pazoBaTesnbHON mporpammsbl, npexacrasieHHbix B ®I'OC COO, a
Takke ¢ ydétoMm (enepaibHOr pabodeit mporpamMmbl BocnuTanus u KoHnenun
npenojiaBanus yuyeoHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OPraHU3alUgX
Poccuiickoit ~ ®denepainuy,  peaqu3ylOIMMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
POTPaMMBI.

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

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

B nporpamme 1o ¢usnke ONpenensroTcs IUIaHUPYEMbIE Pe3yJbTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO OOIIET0 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMEeTHbIEe, TMpeaMeTHble (Ha  yrinyOn€HHoMm  ypoBHe). Hayuno-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBaHUM K JIMYHOCTHBIM,
METalpeMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXcs, OCBOMBIIMX
nporpaMMy 1o (u3MKe Ha YpPOBHE CpeaHero obmero oOpa3oBaHHs Ha
yrayO0aEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma no pusmKe BKIIOYAET:

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

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

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



dusznka Kak Hayka O HamOojiee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYNAas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu#U 00 okpykatoiieM mupe. LLkonpHbIM Kype HU3HKH — cCTEMOOOpa3yOIInii
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB WU SIBICHUH, M3y4aeMbIX XuUMUEH, Ouosoruei,
dbusnueckoit reorpadueir u acrpoHommer. Mcmonp3oBaHWE W AKTUBHOE
npUMEHeHHe (U3UYECKUX 3HAHHUM Ompenenuyio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIyYeHHsI HOBBIX MATE€pPHAJIOB C 3aJlaHHBIMHM CBOWCTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromierocs, B (opMHpoBaHHE YMEHUI MPUMEHSATh HayYHBIN
METO/I IO3HAHUSI TP BBIMOJIHEHUN UMHU YUEOHBIX UCCIIEIOBaHUM.

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

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

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

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 MpPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, 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 pallMOHAIBHOTO MPUPOOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

OcBoeHnue cofiepkanusi MPOTPaMMBI 1O (GU3HKE TOHKHO OBITh OCTPOCHO Ha
IPUHLINAIIAX CUCTEMHO-EATENbHOCTHOrO noaxona. s Gusnku peanuzanus 3THUX
IPUHLIKIIOB 0a3UPYyEeTCsl Ha MCIIOIb30BAaHUM CAMOCTOSITEILHOTO DKCIIEPUMEHTA KaK
IIOCTOSIHHO JIeHCTBYMOIIEro ¢akropa ydeOHoro mnpouecca. g yriryOnéHHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOIO YYEHHUYECKOTO OSKCIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHYECKHE OIBITHl NP H3YYEHHH HOBOTO
MaTepuana, 1aboparopHbsie paboThl U paboThl MpakTHKyMa. [Ipr 3TOM BO3MOKHBI
7IBa crocoba peanu3zaudd (PU3NYECKOr0 TpPakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoauTcs aubo B koHIe 10 u 11 kmaccos, mubo0 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — »3T0
UHTErpanuss padoT TPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX padoT, KOTOPHIC
IpOBOASATCS B Ipolecce u3ydeHus 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 BUJOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
Y4YaCTHHKaMHU 00pa30BaTEIBHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEHN MOYypOYHOTO
IJIAHUPOBAaHMUSI U OCHaleHus kabuHera ¢usuku. [Ipu sTomM oOecrneunBaeTcs
OBJIaJiIcHUEe OOYyYaIOUIUMHUCS YMEHUSAMU TMPOBOJUTH TPSIMbIE U KOCBEHHBIC
U3MEPEHUs], UCCIIEeIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH 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
UHTErpUpys NPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3zaenoB. JJig KaueCTBEHHbIX 3a7a4
IPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OObBSICHEHUE/TIPEACKA3aHUe MPOTEKAHUS
bu3nYeCKUX SBJICHUM U MPOIECCOB B OKPYIKAIOIIEH KU3HU, TpeOyrolirue BbIOOpa
buznyecKoil MoAenu A CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu DPI'OC COO k marepuanbHO-
TEXHUUYECKOMY OOECIICUCHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YIiayOJEHHOTO
YPOBHSI HA YPOBHE CPEJIHEr0 OOLIEro 00pa30BaHUs JOJKEH U3y4aThbCs B YCIOBHSIX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
nabopatopHoe 00OpYyIOBaHUE Jisi BBIMNOJIHEHHs YKa3aHHBIX B Iporpamme IO
¢u3MKe YYEeHHYECKHX OMNBITOB, Ja0OpaTOPHBIX pabOT U paboT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOe o0OopyaoBaHue (GopMupyercss B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpaIMil s
UCCJIEIOBAHMUSI  M3Y4Yae€MbIX  SIBIEHUA UM  MPOIECCOB, AMIIUPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

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



OJIHOTO KOMILJICKTa Ha JABYX OOydYarommxcs. TeMaTHYeCKHe KOMILJICKTBI
71a060paTOPHOTO O0OPYAOBAHHS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUICKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOpHi.

OCHOBHBIMU TIETISIMU U3Y4YCeHUS (PU3UKHU B OOIIIEM 00pa30BaHUU SBIISIFOTCS:

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

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

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

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

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

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymaymen
po(heCCHOHANTFHON  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHeleMy 00y4eHHIO B 3TOM HaIlpaBJICHUH.

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

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

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

OCBOGHHE CIIOCOOOB pEIICHHUS PA3NIUYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nYecKol MOJEINBI0, 3a/lad, MOJAPa3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/aHUe
bu3NYecKo MOJeH, aJeKBATHOM YCIOBHUSM 3ajJadd, B TOM YHCIE 3aaad
WHXCHEPHOTO XapaKTepa,;

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

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

CO3/IaHHME 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: ydeOHoro mnpeamera «®Duszuka» Ha ypOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOy4YaloIUMHUCS, [UIAHUPYIOUIMMHU POJOJLKEHUE
00pa30BaHUs MO CHEIHATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOduIIs.

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

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



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTOA O3HAHUSA PUPOABI.

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

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

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

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

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKa,
abCOMIOTHO TBEPIOE TENO, HACATbHAS KUIAKOCTh, HACAIBHBIA Ta3, TOYCUHBIN
3apsn). ['unore3a. dusnueckuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH. Pu3ndecKas
TEOPUSL.

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

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuUKym.

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

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 MPOEKIMH HA OCU CHCTEMBI
koopauHat. Tpaekropus.

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

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

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



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

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

Hemoncmpauyuu.

Mopens cucteMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KECHUS.

Crioco0Obl 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 yIiI0BO CKOPOCTH B PEIYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

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

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

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

N3ydeHne IBHKEHUS Tella MO OKPYKHOCTH C IOCTOSSHHOM IO MOJIYJIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



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

Macca tena. Cuna. [IpuHIuUI Cyneprno3uiuuy CHil.

Bropoiu 3akoH HeroTOHA 1711 MaTepUaaIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

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

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

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

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

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

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

Jemoncmpayuu.

Habntonenue NBHKEHHUS TEN B MHEPLUUAIBHBIX M HEMHEPLUHUAIbHBIX CHCTEMAX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LWJIMHAPOB WM WIapOB Pa3HOM MacChl C OAMHAKOBBIM
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.

N3mepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCcKOpeHHOM NOABEME U AJCHUU.

IleHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IOKOsI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

N3mepenne paBHOACUCTBYIOLIEH CHII MPH JBM)KEHUU OpycKa MO HAKIOHHOMN
IIJIOCKOCTH.

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



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

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

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

HccnenoBanue 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 TskecTu 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 ycTOMUNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMAb ONIOPBI.

Tema 4. 3axonwl coxpanenus ¢ mexanuke.

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

WMty 1bC CHIIBI 1 ©3MEHEHNE UMITYJIbCa TENa.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

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

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

MoOITHOCTH CHUIIBL.

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



[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs 3HEprus.
[ToteHuunanbHast SHEPrust yrnpyro AeQpopMUPOBaHHOU Mpyx uHbL. [loTeHnanbHas
DHEPrus Tela B OJHOPOJHOM 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
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

TexHHUYecKue yCTPONCTBA U TEXHOJIOTHYECKUE MPOLECCHL: JIBUKEHUE PAKET,
BOJOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE 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
JEHUCTBUN Ha TEJO CUJIBbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHEe SHEPTHH MPU CBOOOTHOM TaICHHH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

W3mepeHne nMmimyJibca Telia o TOpMO3HOMY Iy TH.

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

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs UMITYJIbCa ITPU YIPYTOM B3aUMOJIECHCTBUM.

M3mMepeHre KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY MYTH.

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

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

Paznen 3. MoJgekyasipuasi Gu3nka 1 TepMOJIMHAMUKA.

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUYUECKOT Mmeopuu.

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



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

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

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

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

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

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KMHETHYECKOW 3HEPTHUEN MOCTYyNaTeIbHOIO TEIJIOBOIO IBM)KEHHS €€ YaCTHULI.

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

Jemoncmpauyuu.

Mopenu 1BUXKEHNs YaCTHL] BEIIECTBA.

Monens OpOyHOBCKOTO JBUKECHMUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddyzus sxuakocTe.

Mogaens onbita LlTepHa.

[IpuTsrKeHNE MOJIEKY L.

Mopaenu KpUCTaJuIMYeCKUX PEMIETOK.

Habntonenue u uccieioBanre n30MpoIeccoB.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXTy TOpsYeil U XOJI0IHOM BOJOM.

W3yueHue H30TEpMUYECKOrO IMpouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3ydeHne n30X0pHOro nporuecca.

N3yuenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmogunamuueckas (T/]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 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 MeHaeneeBa—Knanelipona U BbhIpaXEHUE 11 BHYTPEHHEW >HEPTUMU.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHUEHTPALUs YaCTHUILl, BBICOKHE
TeMnepaTrypbl. BeipaxkxeHue il BHYTPEHHEW 3HEPrud OJHOATOMHOTO HJICaIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

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

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

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

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

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

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

[Tpuniunel aecTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

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

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

Jemoncmpauyuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

HN3mepenne yaenbHON TEMIIOEMKOCTH.

Hccenenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBA3UM DHEPTHM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS KUIKOCTEM.

Tema 3. Acpecammnwie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcanus. Vcmapenwe wu 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.

BrnaxHocTs Bo3ayxa. AOCOMIOTHAS M OTHOCUTENbHAS BIAXKHOCTb.

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

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

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

[Tpeobpa3zoBanue 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 ¢  MOJYINPOBOJAHUKH.
OneMeHTapHbId JJIEKTPUYECKUI 3apsil. 3aKOH COXPAHEHHs BJIEKTPUUYECKOTO
3apsza.

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

DIeKTpuiecKoe nojie. Ero AeicTBUe Ha JIEKTPUUYECKUE 3aPsiJIbl.

Hanpspk€anocts  anektpuueckoro  mons.  [IpoOueiit  3apsin.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOro NoJisi. OJHOPOIHOE IIEKTPUUECKOE TOJIE.

[JoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMOJs. Pa3HOCTH MOTEHIMATIOB H
HanpspkeHue. [loTeHnumanbHass >HeEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHnman snexkTpocraruyeckoro nosist. CsA3b HANPSIKEHHOCTHU MOJIS U Pa3HOCTH
NOTEHIMAIOB JUISl  AJIEKTPOCTAaTUYECKOro TMojs (Kak OJHOPOJHOTO, TaK H
HEOHOPOJIHOTO).

[IpyHIMT Cynepno3uLUN SJIEKTPUUECKUX TTOJIEH.

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

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

JusnexTpuku B DJIEKTPOCTATUYECKOM  MOJIE. Jwusnextpruueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coennHEHNE KOHIEHCAaTOpoB. [locmenoBarenbHOe COeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHWE 3apsSyKEHHON YaCTHULIBI B OJTHOPOIHOM JIEKTPUUECKOM II0JIE.

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

Hemoncmpauyuu.

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX MIACTUH.

Mogpens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[TpOBOJTHUKH B 3JIEKTPUYECKOM 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.

3apsnKka 1 paspsjika KOHIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

OueHka cujl B3auMOIEHCTBUS 3apsKEHHBIX TET.

HabGmronenue npeBpailieHus SHEPTUH 3apsKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3ITy4YEeHHs CBETOIMOAA.

W3yueHue npoTeKaHus TOKa B LENH, COAEPKALLENH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) pu
MOCJIEA0BATEILHOM COEAUHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 21eKmpuydeckuii mok.

Cuia toka. [TocTosiHHBIN TOK.

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

3akoH Oma 11 ydacTKa Lenu.

DneKkTpudyecKkoe CONPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJIECHUS
OJHOPOJHOTO MPOBOJHHUKA OT €ro JJIMHBI M IUIOIAAY TOMEPEYHOIO0 CEYEHUS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

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



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

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Hemoncmpauyuu.

W3mepeHne cUilbl TOKA U HAIPSKEHUS.

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

3aBUCHUMOCTb COIPOTUBIICHUS HUIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI,
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.

N3mepenne 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 rajibBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUH.

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

HccnenoBanre 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunvix cpeoax.

DJIEKTpUYECKAasi  MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAJLIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAIIOB OT
TemMiiepaTypbl. CBEpXIpPOBOAUMOCTb.



DNeKTpuYeCKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

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

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
paspsan. Paznmuynbie TMIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lnasma.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: Ia30pa3psiIHbIC
Jammbl, SJIEKTPOHHO-JIy4eBas TpyOKa, HOJYyNpPOBOJHUKOBBIE NPUOOPHI: AMOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAUOJ, TajdbBaHUKA, paUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIUSI.

Jlemoncmpayuu.

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 3ekTposinza dapazes.

HckpoBoit paspsa ¥ IpOBOAUMOCTB BO31yXa.

CpaBHEHHE MPOBOUMOCTH METAUIOB U MOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSSI MPOBOAUMMOCTD TUOAA.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padomeul, nPAKMUKYM.

Habmronenue snexrponnsa.

W3mepenne 3apsiaa OTHOBAJIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  COIIPOTHBIICHHsST — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphI.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BETUYMH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEJIMYMH.
OueHka rpaHul] NOrPEeIIHOCTEN.

[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, Hay4yHbIH (akT, TUIOTE3a, (U3NYEecKas BEIMYMHA, 3aKOH,



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

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

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

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

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

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMK), MCIOJB30BaHUE 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 SJIEKTPONpUOOpPOB,
ra3opaspsiIHble JIaMIIbl, TOJTYIIPOBOAHUKOBBIE IPUOOPHI, FAJIbBAHUKA.

11 KJTACC

Paznen 4. JnekrpoanHamMuka.

Tema 4. Macnummnoe noe.

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

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

Cuna AmMnepa, €€ HanpaBJICHUE U MOJTYJIb.

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

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



TexHuueckue YCTpOﬁCTBa N 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 UHAYKIIMU HA OCHOBE MU3MEPEHUs CUIIbI AMIepa.

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 IMPOUECCH: MHAYKIMOHHAS
[I€4b, COJIEHOU/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
KMHEMAaTU4€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 KoeOaHM MPYKUHHOTO
MasITHHUKA.

[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 MpYKHHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUIN 00 UACATBHON MOJCIN MTPY>KUHHOTO MAasSTHHUKA.

3aKOH COXpaHEHUs YJHEPTUU NPU KOJIeOaHUSAX Ipy3a Ha MPYKUHE.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUIA.

Hab6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.



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.

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

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

Wneanvupiii  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 JIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHUM OT UHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OctuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIMX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopaeinb 31eKTPOMarHuTHOIO FreHepaTopa.

BrIHYX/1€HHBIE CHHYCOMIAJIbHBIE KOJIEOaHNUs.

Pesncrop, KaTymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu MoOCIENOBATEIIBHOM COCAVMHEHUM PE3UCTOPA, KATYILIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMATOpa.



Mojenb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

N3yuenue tpanchopmaropa.

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

Habmronenune 35eKTpoMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OIHDL.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeuHble u
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 Auppakius.

[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
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OOpazoBaHue U pacpOCTPAHEHUE MONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue otpakeHus U IpeoMIICHUS MEXaHUYECKIX BOJIH.

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.

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

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

Xon nmyueit B mpusme. Jucnepcust 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 IUIOCKOMApaUIeNbHYIO
IJJACTUHY U MIPU3MY.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.

Mopaenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepenimm cpera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HabGmronenue nudpakiuu cBera.

N3ydenne nuppakiIMOHHON PEIIETKH.

Hab6monenue nudpakiinoHHOTO CHIEKTpa.

Habmronenue aucnepcuu cBeTa.

HabGnronenue nossipusaliuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJIS1 U3YUECHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nadopamopusie padomul, npaKmMuKym.

N3mepeHnure nokazaresis npeioMIIeHUs CTEKJIA.

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

N3mepenne PoKyCHOrO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

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

[Tomy4yenune n300pakeHUs: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIIny U Mosipu3aliu CBETa.

W3ydenne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTEpPEPEHITNH JIA3ePHOTO U3ITyICHHS Ha IBYX IIEIISX.

Habmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

HN3mepenne IiMHbl CBETOBOM BOJIHBI.

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

Pasznen 6. OcHOBBI crIelIHAJILHO TEOPUU OTHOCHTEIbHOCTH.

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

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

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

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



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

YueHn4eckuii SKCIIEpUMEHT, JT1ab0paTOpHBIE PaOOTHI, MPAKTHUKYM.

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

Pasznen 7. KBanToBasi pusuka.

Tema 1. KopnycKynapno-60ano60ii Oyaausm.

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

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

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

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

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

Cneunduka uzmepeuii B Mukpomupe. COOTHOUIEHUSI HEONPEneIEHHOCTEH
[eitzenoOepra.

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

Jemoncmpauyuu.

®o1orh(HeKT Ha YCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHemHETo (poTodddekra.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  INOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue Gporopesucropa.

N3mepenne nocrostHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIHUO/ OT HAIIPSIKEHUSI.

Tema 2. Duzuka amoma.

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

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



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

CrnoHTaHHOE U BBIHYKJIEHHOE U3TydeHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: 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 monens sinpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucno sapa. M3oronsl.

PamuoaktuBHOCTh. Anb(a-pacnaz. 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. Saepubie cuibl. Jlegext macchl sapa.

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-rimooHHas MOAENb aApPOHOB.

®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, TEpMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpaQusl.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxKmuKym.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. JiieMeHTBI aCTPOHOMUM M aCTPO(PU3UKH.



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

Mertoael aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EPHAsT 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 «CEKTPAIbHBINA KIacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIIEAOBAaTEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» JUIsI 3BE3] TJIABHOW IIOCIENOBATEIBHOCTH. BHyTpeHHee cTtpoeHue
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU KU 3BoItonnu CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

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

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

Maciurabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Yuenuueckue naonwoenus.

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

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

Pu3nyecKuil NPaKTUKYM.

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

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

06001 aomee NOBTOPEHUE.



O06o0061enne U cucTeMaTu3alus CoAepKaHUs pa3AesioB Kypca «MexaHHKay,
«MonekynspHas pu3nKa U TepMOAUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHATIBHOM TEOPUH OTHOCUTENBHOCTW», «KBaHTOBas
busnKa», « IIEMEHTbI aCTPOHOMUU U aCTPODU3UKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHOW M 3THYECKON cepax AesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMCATEIIbHOU,
CHUCTEMATU3HUPYIONICH, OOBSCHUTEIBPHOM UM  MPOTHOCTHYECKOW  (DYHKIUMN
buznyecKoi TeopuH, poib HU3NUECKON TEOpUH B (POPMHUPOBAHUY TIPEACTaBICHUN
0 (U3MYECKOM KapTUHE MHUpPa, MECTO (PU3MUYECKON KapTHUHBI MHUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOE.

MexnpeameTHbie CBSA3H.

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

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

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

Buonozus: >nexTpuueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JNBUKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAWOWIEH  Cpenpl,
yJIbTPa3BYKOBass IOUArHOCTUKA B MEJIUIIMHE, ONTHUYECKUE SBICHHUS B IKHUBOU
IPUPOJE.

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

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

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANIEKTpOJBUTATENb SIKOOM, TeHEepaToOp MEPEMEHHOTO0 TOKAa, WHIYKUMOHHAs Meub,
JIMHUAU 3JIEKTpONepeaay, 3JIEKTPOABUraTelb, paiap, pPaAuONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-neub, yabTpPa3ByKOBas JUArHOCTUKA B TEXHHKE,



POEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIly THUKOBbBIE
PUEMHMKH, I€PHAsA 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 POCCHICKOTrO O0O0IleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE pPEANM3alli OCHOBHBIX HANPABICHUUN
BOCIIUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKJAAHCKOI0 BOCIIMTAHMS:

e C)OPMUPOBAHHOCTH TPAKTAHCKON TO3UIMU 00YJAIOMIETOCS KaK aKTHBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUKUCKOTO OOIIECTBA;

e IPUHATHE TPAJULUHUOHHBIX  OOIIEYENTOBEYECKUX TyMAaHUCTHUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOlecTsa, ydyacTBOBaTh B CaMOYMpAaBICHHMM B 00pa3oBaTesIbHON
OpraHH3allNy;

e YMEHUE B3aUMOJICICTBOBATH C COLMAJIbHBIMUA UHCTUTYTaMH B COOTBETCTBUU
¢ UX (QYHKITUSMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOM Y BOJIOHTEPCKOU JIESITETbHOCTH.

NATPHUOTHYECKOT0 BOCIIMTAHUS:

e COPMHUPOBAHHOCTH pOCCUICKOMN IPpaXXIAHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA;

¢ [ICHHOCTHOE OTHOILIEHUE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e C)OPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO MOBEICHMUS;

e CIIOCOOHOCTH OIICHUBATh CUTYAIMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHME JTUYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYMBOTO OyAyILETroO.

ICTETHYECKOI0 BOCTIMTAHMSA:

¢ 3CTETUYECKOEC OTHOUIEHHE K MHUPY, BKIIOYasg OCTETUKY HAay4HOIO

TBOPYECTBA, MPUCYIIETO (PU3MIECKON HAyKe.
TPYAOBOI'0 BOCIIUTAHMSA:



e UHTEpPEC K Pa3NUyHbIM cepam mpodheccHOHATbHON NeATEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3MKOW U TEXHUKOM, yMEHHE COBepLIaTh
OCO3HAHHBIA BEIOOP OymyIien mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TUUTaHbL;

e TOTOBHOCTb M CITIOCOOHOCThH K 00OPa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(GU3MKYN Ha POTSKEHUH BCEH KU3HU.

IKOJOTHYECKOr0 BOCTIMTAHHUSA:

e CQOPMUPOBAHHOCTH HKOJOTUYECKON KYJbTYpbl, OCO3HAaHHE TJI00aTBLHOTO
XapaKTepa SKOJOTUYECKUX MPOOIIeM;

e INIAHUPOBAHUE M OCYLIECTBICHUE JEHCTBUI B OKpyXKalollehd cpene Ha
OCHOBE 3HaHU LI€JIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

e paCIIMpPEHHE OMbITAa JEATEIBHOCTH HKOJOTMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOLIUXCS 3HAHUN N0 (PUBHKE.

HEeHHOCTH HAYYHOTI'0 MO3HAHMSA:

o c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

¢ OCO3HaHHE IEHHOCTH HAy4YHOW JAEATEeTbHOCTH, TOTOBHOCTh B TIPOIECCE
U3y4YeHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYIO U HCCIEAOBATEIIbCKYIO
NeSATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeicTByA:
e CAMOCTOSITEILHO  (OPMYJIMPOBATh M aKTyaJu3UpoOBaTh  MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONPEAEHATh UENU JACATEIBHOCTH, 3aJaBaTh NAapaMEeTPbl U KPUTEPUH HUX
JIOCTHIKCHMSI,;
e BBISIBJISITH  3aKOHOMEPHOCTM W TNPOTHUBOPEYMS B  PacCMaTpPUBAEMBIX
(bU3NYECKUX SBICHUSAX;
e pa3zpabaThIBaTh IJIAH PEIICHUS MPOoOJeMbl C YYETOM aHaJIU3a UMEIOIIUXCS
MAaTE€pPHUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
e BHOCUTb KOPPEKTUBBI B  JEATEIIBHOCTh, OLEHUBATh COOTBETCTBUE
pe3yIbTaTOB LENSIM, OLIEHUBATh PUCKU MOCJIEACTBUM AEATEIHLHOCTH;
e KOOPJIUHUPOBATh U  BBHIMIOJHATH PabOTy B  YCIOBUSX PEaJbHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUSI;
e Pa3BUBATh KPEATUBHOE MBITIUICHHUE TIPU PEIICHUN KU3ZHEHHBIX TPOOIIEM.
ba3oBble ucciaenoBaTebCKHe 1eMCTBUSA.
e BJIQJICTh HAYYHON TEPMHHOJIOTUEH, KIIOYEBBIMM MOHATUSIMU U METOJaMH
(bu3nYeCKON HAYKH;



e BJIAJICTh HaBBIKAMH YUEOHO-UCCIEAOBATEIILCKOW U MPOSKTHOM JESITEIIbHOCTH
B 00ylacTu (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIIbBHOMY
MOWCKY  METOJOB  pemieHus 3amad  (PU3W4Yeckoro  conaepikaHus,
IPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHUS;

¢BIAJICTh BHJAAMU JACSITEILHOCTH IO TMOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIpPETALUN, TPE0OPa30BAHUIO U MPUMEHEHHIO B PA3JINYHBIX YICOHBIX
CUTyaIsiX, B TOM YHCJI€ TPU CO3JaHUHM YUEOHBIX MPOEKTOB B OOJIACTH
buszukuy;

¢ BBISIBIISITh TIPUUMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3ajady,
BBIJIBUTATh THUMOTE3y € pelIeHus, HaxOJuTh apryMEHThl JJiA
JIOKA3aTelIbCTBA CBOMX YTBEP)KICHHM, 3a/JaBaTh MapamMeTpbl U KPUTECPUU
pereHus;

e AHATTM3UPOBATh TMOJYYCHHBIE B XOJA€ pEUICHHs 3aJa4yd pPe3yibTaThl,
KPUTHUYECKH OILIEHUBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX yCJIOBHSIX;

eCTaBUTh H (OpMyIHMpOBaTH COOCTBEHHBIE 3a7a4yd B 00pa30BaTEIHLHOMN
NESATETLHOCTH, B TOM YHCJIC TIPU U3YYCHUH (PU3HKY;

e 1aBaTh OIICHKY HOBBIM CUTYaIIMsIM, OIICHUBATh TPHOOPETEHHBIN OTIBIT;

eyMETh TIEPEHOCUTHh 3HAHHUA MO (QU3UKE B MPAKTHYECKYIO O0OJACTh
KU3ZHEICATCILHOCTH;

e YMETh UHTETPHUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

e BBIJIBUTATh HOBBIC UCH, TIPEJIaraTh OPUTHHAIBHBIC TIOIXOIbI U PEIICHHS;

e CTAaBUTH MIPOOJIEMBI U 33]1a4H, JOMYCKAIOIIUE aIbTEPHATHBHBIE PEIIICHHUS.

Pa6oTa ¢ unpopmaunmeii:

e BJIAJICTh HAaBBIKAMU TOJTy4YeHHS] MHGOpMAHK (PU3HMIECKOTO COACPIKAHUS W3
WCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITEIPHO OCYIIECTBIISITh TIOWCK,
aHallM3, CHCTEMAaTH3alliI0 M WHTEPIPETANI0 WHPOPMAIMU Pa3IUIHbIX
BUJIOB U (hOpM TpeICTaBICHUS;

e OIICHUBATH JIOCTOBEPHOCTH MH(POPMAITNH;

¢ ICTIONIF30BAaTh  CPEACTBA HMH(POPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTMA B  PEIMICHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3aIlMOHHBIX 3aJad C COONIOJICHHEM TpPeOOBaHUN SPTOHOMHKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pPecypcocOepeKeHHs, IPaBOBBIX H
TUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€3011aCHOCTH;

e CO3/1aBaTh TEKCTHI (YM3UYECKOTO COJEpX aHUS B Pa3NMUHBIX (opMarax c
y4éTOM Ha3HaYeHWs WHGOpPMAUKU ¥ TENeBOW ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (JOPMY NPE/ICTABIICHUS U BU3yaJIU3al[1H.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:



¢ OCYLIECTBJISITh OOIIEHME Ha Ypokax (HU3MKH HU BO BHEYPOUHOI
NEeSATEIbHOCTH;

e PACIIO3HABATh TMPEANOCHUIKM KOH(IMKTHBIX CHUTyallud ¥ CMSAT4aTh
KOH(JIMKTHI;

e pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHHEM
SI3bIKOBBIX CPE/ICTB;

e IOHUMATh U HMCIOJB30BATh MPEUMYLIECTBA KOMAaHIHON U MHAMBUAYAJIBHON
paboTHI;

e BBIOMpaTh TEMATHKy W METOJbl COBMECTHBIX JIEUCTBHM C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJIJIEKTUBA;

e IDUHUMATh LEJIM COBMECTHOW JESATENBHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS N0 €€ JOCTHKEHUIO: COCTaBIIATH ILJIaH
JNEUCTBUH, paclpeessaTh POIM ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYK/1aTh
pe3yabTaThl COBMECTHOM PabOTHI;

e OLICHMBATh KA4€CTBO CBOEr0 BKJIAaJa M KaXJIOr0 Y4YaCTHHUKAa KOMaHIbl B
001t pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

e [Ipe/JIaraTb HOBBIE MPOEKTHI, OLEHHUBAThb HJIEH C IMO3WLHUH HOBU3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

e OCYLIECTBIISITh MO3UTUBHOE CTPATETUYECKOE IMIOBEICHUE B PA3IUUYHBIX

CUTyalusiX, TMPOSBISATH  TBOPYECTBO W BOOOpakeHHWe,  OBITh
WHUILIMATUBHBIM.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

* CAMOCTOSITEIIbHO OCYILECTBIIATH MMO3HABATEIBHYIO JEATEILHOCTh B 00JacTH
(GU3MKN U aCTPOHOMUHU, BBISBISATH MPOOJIEMBI, CTABUTHh U (OPMYJIUPOBATH
CcOOCTBEHHBIE 3a/1a4H;

¢ CAMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHHs] PACYETHBIX W KaueCTBEHHBIX
3aja4, IJIaH BBIMOJHEHUS MMPAKTHYECKOW pabOThl ¢ Yy4ETOM MMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;

e 1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

e PACHIUPATH PAMKH Y4€OHOTO MPEAMETa Ha OCHOBE JINYHBIX MPEANOYTCHHUIA;

e ICJIATh OCO3HAHHBIA BBHIOOP, AapryMEHTHPOBAaTH €ro, OpaTtk Ha ceds
OTBETCTBEHHOCTb 3a PEILICHHUE;

e OLICHUBATh MPUOOPETEHHBII OIBIT;

e CIIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO 3PYIUIUU B O0OJIACTH
($U3UKH, MOCTOSIHHO TMOBBIIIATH CBOW 0Opa30BaTENbHBIA M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEIEKT:



e JaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTHBBI B ACSATEIBHOCTD,
OILICHUBATh COOTBETCTBHE PE3YIIHTATOB LEJISIM;
eBIIAJICTh HABBIKAMU TIO3HABATENBHOH peiieKCMH KaK  OCO3HAHUs
COBEpILAEMBIX JCHCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;
¢ CTIOJIL30BaTh NMPUEMBI pedIIeKCHH ISl OLIEHKU CHUTYalluu, BEIOOpa BEPHOTO
peleHus;
e yMETh OLIEHUBATh PUCKA M CBOEBPEMEHHO MPUHUMATh PELICHHS MO HX
CHIDKEHHUIO;
e IPUHMMATh MOTHBBI M apryMEHThl JPYTUX MpH aHajiu3e pe3yJbTaToB
JeSITeTbHOCTH,
o IPHHUMATH Ce0s1, TOHUMAasi CBOU HEIOCTATKU U IOCTOMHCTBA;
e IPUHMMATh MOTHBBI M apryMEHThl JPYTUX MPH aHajIu3e pe3yJbTaToB
NesITeTbHOCTH;
o IPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OMIHOKH.
B mpomecce DOCTHKEHUS JTHMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPAMMBI TI0
¢uszuke [ YpPOBHS CpedHero oOmiero o0pa3oBaHus Yy OOy4arouIuxcs

COBEPILIEHCTBYETCA AMOIIMOHAJIbHBIN UHTEJIEKT, peAnoararonmi
c(hOpMUPOBAHHOCTb:
e CAMOCO3HAHHSI, BKJIFOYAIOLIETO CIIOCOOHOCTH MOHUMATh CBOE

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

e CAMOPETYJUPOBAHMS, BKJIIOYAIOLIEIO CAMOKOHTPOJIb, YMEHHUE HPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHC K
OMOIMOHAILHBIM W3MEHEHUSIM U TIPOSBISATh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

e BHyTPEHHEW MOTHUBAIIMH, BKIIOYAIOIIEH CTPEMIIEHHE K JOCTUKEHUIO 1EIH U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATb, MUCXOMIS W3
CBOMX BO3MOXKHOCTEH;

e OMITATHH,  BKJIIOYAIOMIEH  CIIOCOOHOCT,  TOHHMMATh  AMOIMOHAIBHOE
COCTOSIHME JPYTUX, YYHTBIBATh €r0 TMPU OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

e COLIMATIBHBIX ~ HABBIKOB,  BKJIIOYAIOLIUX  CIIOCOOHOCTh  BBICTPAMBATh
OTHOIIEHUSI C JPYTUMHU JIIOJbMH, 3a00THUTBCS, MPOSBISATH HHTEPEC U
paspemnarh KOHQIUKTHI.

I[MTPEAMETHBIE PE3VJIbTATDI



K xonmy oOyuenuss B 10 knacce mpenMeTHBIE PE3ynbTaThl HA YTITyOJIEHHOM
YPOBHE JIOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 00YUAIOIINXCST YMEHUI:

e IOHUMATh POJIb  (U3UKH B  DKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
AKOJIOTUYECKOHN, COLMAJIBbHOM U ATHYECKOM cdepax AesTeITbHOCTH
4yeJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOIN HAay4YHOU KapTHHE MUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOUIeH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (QU3UYECKON TEOpUHM —  MEXAHHKH,
MOJIEKYJISIpHON (DUBUKH M TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUHU B
(bopMHpPOBaHUY MTPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

e pa3JIMyaTh YCJIOBUS MPUMEHUMOCTH MOJENe (HU3NUECKUX Te U MPOLECCOB
(stB7ICHMIT): WHEpIUMANIbHAS CHUCTeMa OTCuéra, aOCONIOTHO TBEPAOE TEJo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE IBUKEHHE, CBOOOTHOE TaJIeHUE,
abcoJIfoTHO yrpyras jaedopmaiys, aOCONIOTHO YNpyroe W abCOJIIOTHO
HEYIIPYro€ CTOJIKHOBEHHMS, MOJEIN Tra3a, XKUIAKOCTH H TBEPIOrO
(KpUCTAIIIMYECKOr0) TeJa, UICAIbHBINA Ta3, TOUCUHBIN 3aps]l, OJTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

e pa3UUaTh yCIOBHS (TpaHUIBI, OO0JACTH) NPUMEHUMOCTH (PU3NUECKHUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATH K OOBSICHITH MEXAHUYECKHE TMPOLECChl W  SIBIICHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUsS, (HOPMYJIbI KMHEMATUKH DPABHOYCKOPEHHOTO
JBIDKEHUA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M TEepeMEIEHUs,
3akoHbl HprooTOHaA, mNpUHIMI OTHOcUTENbHOCTH [anmumnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYyJIbCA U MEXAHUYECKOU
DHEPTUHU, CBsI3b Pa0OTHl CHUJIBI C U3MEHEHHEM MEXaHHMYECKOW JHEpPTruH,
yCJIOBHSI paBHOBECHS TBEPJOrO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4ECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeodpazoBanmii [ amuies, BTOporo
U TPEThero 3aKoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMMIyJbCa U
MEXaHHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TSTOTEHHS;

e AHAJIM3UPOBATh U OOBSACHSATH TEIUIOBBIE MPOILIECCHl U SIBJICHUS, UCIONb3Ys
ocHoBHble mToNOkeHHsT MKT u 3akoHBI MOJIEKyJIApHON (QU3MKK U
TepMOJUMHAMUKUA (CBA3b JABJIEHUS HWJEAJBbHOIO Tra3a CO CpelHel
KMHETHYECKOW SHEPIUEN TEIUIOBOTO JBHXKEHHS W KOHLEHTPALIMEHW €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEOHEW KHUHETUYECKOU
DHEPIrUeN TEMIOBOTO ABMKCHHS €T0 YACTHL, CBSI3b JTABJICHUS UIECATbHOTO
razda C KOHUEHTpPAaUHMEW MOJIEKYJl M €ro TEMIEpaTypol, YypaBHEHUE
MeunneneeBa—KianepoHna, MepBbIM 3aKOH TEPMOJMHAMHUKH, 3aKOH



COXpPAaHEHUSl PHEPrUU B TEIUIOBBIX MpOlleccax), MPU 3TOM HCMOJIb30BATh
MAaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, yYKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—Kiianeipona,

e AHAJIM3UPOBATH U OOBIICHATH ANEKTPUUECKHUE SIBJICHUS, UCIIOJIb3YsI OCHOBHBIE
MOJIOKEHUS! U 3aKOHbl  AJIGKTPOJMHAMUKHM  (3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MMOTEHIUAIBHOCTh
AIEKTPOCTATUYECKOIO TMOJISI, NPUHUHI CYHNEPHO3ULUUA SICKTPUUECKUX
MOJIEN, TP ATOM YyKa3blBas YCIOBHS NPUMEHHMOCTH 3akoHa KyiioHa, a
TaKX€ NPAKTUYECKU BAXKHBIE COOTHOILICHHMS: 3aKOHbI Oma g y4acTka
UEeNM U U1 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[koyis—JIeHna,
npasuiia Kupxroda, 3akonsr apajes 1uist 31€KTpOIn3a);

e ONIMCHIBATh (PU3UYECKHE TIPOIECCHl W SBIICHUS, WCIOJb3YS BEIHMYUHBIL:
MEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CHWJIbl, JaBJIEHUE, NOTEHUUAIbHAS DJHEPIUsl, KUHETUYECKas
DHEPrUs, MEXaHWYECKas SHEPrus, padoTa CHIIbI, IIEHTPOCTPEMHUTEIHHOE
YCKOpEHUE, Cula TKECTH, CUIa YIPYTOCTH, CHJIa TPEHUS, MOIIHOCTb,
DHEPrUs B3aWMOJICHCTBHS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
SHEpPrusi ynpyroil jaedopmanud MPYKUHBI, KOJIUYECTBO TEILJIOTHI,
abCcoIoTHAs TeMmIeparypa Tena, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSS
OHEPrUs WACATBHOTO OJHOATOMHOTO Tra3za, paboTa HWIeaIbHOTO Tasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3nyxa, KIIJ waeambHOrOo TEIIOBOrO
JIBUTATENS; AIEKTPUYECKOE T0JIe, HAPSXKEHHOCTh AJIEKTPUYECKOTO IMOJIs,
HaNpsHDKEHHOCTh TMOJIE TOYEYHOTO 3apsjia WIM 3apshKeHHOTO IIapa B
BAKYyME€ M B JMIJICKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOTO TIOJIs,
pPa3HOCTh  MOTEHIMANOB, JJEKTPOABWXKYIIAs CUJA, CHJIa  TOKa,
HalnpsDKEHWE, MOIIHOCTh TOKA, DJJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpA, COIMPOTUBIICHUWE y4YacTKa ILEMU C MOCIEAOBATCIbHBIM U
MapaJICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS HIIEKTPUUECKOTO TOJIs
KOHJIEHCATOPA;

¢ OOBSCHATH OCOOEHHOCTH MPOTEKAHUS (HU3UUECKUX SBIICHUIA: MEXaHUIECKOE
JBUKEHHE, TEIUIOBOE JIBUKECHHUE YAaCTUL[ BELIECTBA, TEMJIOBOE PABHOBECHE,
OpoyHOBCKOE€  JBWXKEHHME, AudPy3us, HCHapeHue, KUICHUE U
KOHJICHCAIMsl, [UIABJICHUE W  KPUCTAJUIM3AlUs,  HAIpPaBICHHOCTb
TEIUIONEPEAAYH, JICKTPU3ALHNS TEJ, SKBUIOTEHINAIBHOCTh IOBEPXHOCTHU
3apsIKEHHOTO MTPOBOIHUKA;

e IPOBOJIUTH MCCIIEOBAHUE 3aBUCHUMOCTU OJHOW (DU3MYECKON BEIUYUHBI OT
IpYyrol C  HCIOJb30BAHUEM  MPSAMBIX HU3MEPEHHUM, TMpU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHpPOBATh pe3yJbTaThl MOJTYyYEHHON
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TpaduKoB C YUETOM



aOCOIOTHBIX MOTPEIIHOCTEN U3MEPEHHUI, JIeJaTh BEIBOBI 110 PE3yJIbTaTaM
UCCIIEIOBAHMS;

« MPOBOJNTH KOCBEHHBIC W3MEpPEHUs (U3UYECKUX BEIUYUH, IPU ITOM
BBIOMpaTh ONMTHMAIBHBIA METOJ M3MEpPEHUs, OICHUBATh AOCONIOTHBIC U
OTHOCHUTEIIbHBIC TOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUH;

o IPOBOJINTH OMBITHI 1O MPOBEPKE MPEIJIOKCHHOW THUIIOTE3BI: IUIAHUPOBATH
AKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
MOJTyYEHHBIC PE3yNbTaThl U JeNaTh BBIBOJ O CTaTyce MpeaoKEHHOM
THITOTE3HI,

e COOMIO/IATh TpaBuiia 0€30MaCHOTO TPyJa MPHU MPOBEIACHUH HCCIICIOBAHUH B
pamMKax  y4yeOHOro  OSKCIEpUMEHTa, MpakTUKymMa U  y4deOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHHEM
U3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHUS,

epemiaTh pacu€THBIC 3aJaud C SBHO 33JaHHOW H HESBHO 3a/IaHHOM
¢u3znyeckoil MoJeNbI0: HA OCHOBAaHUM aHAIM3a YCIOBUS OOOCHOBBIBATH
BEIOOp (U3MYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3a/ayw,
OpUMEHATh  (OpPMyYIBI, 3aKOHBI, 3aKOHOMEPHOCTH H  IIOCTYJIAaThl
¢u3MYECKUX TEOpUl TpPH UCIHOIH30BAHUU MAaTEMaTHYECKHX METOOB
pelIeHus 3a/1a4, IPOBOJAUTH PACYEThl HA OCHOBAHWU WMEIOIUXCS TaHHBIX,
aHAM3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATH METONBI PEIICHUs C
y4ETOM TTOJTYYCHHBIX PE3yJIbTATOB;

e pEIIaTh KAa4eCTBEHHBIC 3a/1a4H, TPEOYIOIIME TPUMEHEHHUS 3HAHUN U3 Pa3HbBIX
paszmenoB Kypca (GU3MKH, a TaKKe HHTETpallid 3HAHWA W3 APYTHUX
NPEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LENOYKY PacCyKICHUI C ONOPOI Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHUS,

¢ ICTIOJIB30BAaTh ~TEOPETHUECKHE 3HAHUS JUIsI OOBSCHEHUS OCHOBHBIX
IMPUHIIATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

e PUBOJUTH TIPUMEPHI BKJIAJA POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB
B pa3BUTHE HAyKHU, B OOBSCHEHHE MPOILECCOB OKPYKAIOIIETO MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

e AHAJTM3UPOBATh U OIEHUBATH MOCJEICTBUS OBITOBOW M MPOW3BOJICTBEHHOM
JESITEIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI KOJOTUYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAllMOHATIEHOM
IPUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BaHUU JOCTH)KCHUN
HAyKd M TEXHOJOTMHA JUIS JaJbHEUIIET0 pa3BUTHUA YEIIOBEYECKOTO
00I11IeCTBa;



 IPUMEHATH pa3iMyHble CHOCOOBI paboThl ¢ WH(pOpManuend (QUINIECKOTO
CONIEpP)KaHUSI C HCIOJBb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, PU 3TOM HUCHOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUM JJI TIOHCKa, MepepadOTKU U TpPEeAbsABICHUA Y4eOHOUW WU
HAYYHO-TIONYJISIPHOM MHPOPMAaLIUHU, CTPYKTYPHUPOBAHHUSA M MHTEPIpETAIIUU
uHbOpMaIlMU, MOJNyYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyl0  HMHPOpPMAIMI0O U  OLIEHHWBAaTh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaLuy;

o [IPOSIBIISITH OpraHU3allMOHHBIE u MIO3HABATEIbHbIC YMEHUS
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B  IpoIlecce
BBITIOJIHEHUSI IPOCKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

epaboTaTh B TpyIIe C HCIOJIHEHUEM PA3IUYHBIX COLMAIBHBIX POJIeH,
IUITAHUPOBATh PabOTy TPyNIbl, PAlIMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJeKBaTHO OIICHUBATh BKJIAJ KaXJOrO U3
Y4aCTHUKOB TPYMIIbI B PELICHUE paccCMaTpUBaeMoil poOIeMbl;

* IPOSIBJIATh MOTHBAIMIO K Oyaymied npodeccrnoHalbHON NeATeIbHOCTH MO
CHEUHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyuenus B 11 Knacce mpenMeTHbIE pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y O0YUAIOLINXCS YMEHHMN:

e IOHUMATh POJIb PUBNKH B SKOHOMUYECKOM, TEXHOIOTMUECKOH, COLMAIBHOM
U 3TUYECKOHN cepax NeATeIbHOCTU YEJIOBEKAa, pOoJib U MECTO (PU3UKU B
COBPEMEHHOM HAy4YHOW KapTUHE MUPA, POJIb ACTPOHOMHHU B IPAKTUYECKOU
JEATEIIBHOCTH YEJIOBEKA M JAJbHEUIEM HAayYHO-TEXHHUYECKOM Pa3BUTHH,
3HAYEHUE OMHUCATEIbLHON, CHUCTEMaTU3UPYIOleH, OOBICHUTEIBLHON W
MPOTHOCTUYECKON (PYHKIUM (HU3NUECKOM TEOpUH — SJIEKTPOJUHAMHUKH,
CHEIHAIbHOM TEOpUM OTHOCUTEIBHOCTH, KBAaHTOBOM (DHM3HUKH, pOJIb
¢uznyeckoit Teopuun B (GHOPMUPOBAHMU MPEACTABICHUNH O (PU3NUECKOU
KapTUHE MHpa, MECTO (QHU3MYECKOW KapTUHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHN O IPUPOJIE;

e pa3IMyaTh YCIOBUS NPUMEHUMOCTH MOJeNed (PU3NYECKUX TEJ U IPOLECCOB
(s1BJEHUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MAarHUTHOE IOJIS,
rapMOHMYECKHE KoJieOaHHs, MaTeMaTUYeCKUN MAasSTHUK, WJCAIbHBIHI
IIPYKAHHBIN MAasiITHUK, rapMOHHUYECKHE BOJIHBI, UJCaIbHBIN
K0JIe0aTENbHBIN KOHTYp, TOHKAas JIMH3a, MOJIENIE aTOMa, aTOMHOTO si7jpa U
KBAaHTOBOM MO/ICJIM CBETA;

epaznuyuaTh ycCIOBUS (TpaHUIlbl, 00JacTH) NPUMEHUMOCTH (PU3NIECKUX
3aKOHOB, NTOHUMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIIOIb30BAHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBICHUSA,
UCIIOJIb3YSl OCHOBHBIE IIOJOKE€HUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEUUAaJIbHOM  TEOpPUHM  OTHOCUTENBHOCTH  (3aKOH  COXPaHEHMS
ANEKTPUYECKOro  3apsnaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  MHAyKOWU, 1paBwio  Jlenma, cBa3p  IJC
CAMOMHAYKIIMM B JJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKa,  IOCTYJIATbl  CHEUUAIbHOM  TEOpUH
OTHOCUTEIBLHOCTH DUHINITEITHA);

e AHAJIM3UPOBATHh U OOBICHATH KBAHTOBBIE MPOIECCHl U SIBICHUS, UCIONb3YS
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHeHHEe  OWHINTEHHA IS
dororddexra, mepBelidi UM BTOpOM mocTynatel bopa, mpuHIHUI
COOTHOIIEHUST HeomnpenenéHuocte ['eiizeHOepra, 3akOHbI COXPAHEHUS
3apsiI0BOTO M MACCOBOTO YMCEN U DHEPTHUM B SANIEPHBIX PEAKUUAX, 3aKOH
PaIMoaKTUBHOIO paciiajia);

e ONIMCHIBATh (PU3UYECKHE TIPOIECCHl W SBIICHUS, WCIOJb3YyS BEIMYUHBIL:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IMOJISL, MOTEHIMAT 3JEKTPOCTATHYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUAJIOB, AJIEKTPOJABIKYIAS CHJIA, WHIYKLIMS
MAarHuTHOTO IMOJISl, MarHUTHBIM IOTOK, cuia Awmriepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJa CAMOMHIYKLHMH, SHEPrusi MArHUTHOTO MOJIA
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, TIOJHAsA SHEPrus,
SHEpPrusi TMOKOs CBOOOJHOM 4YaCTHIIBI, JHEPrHsi U HUMITYJIbC (OTOHA,
MacCOBO€ YHCIIO U 3apsl AIpa, JHEPTHUSI CBA3U SAPa;

e OOBSCHSATH 0COOEHHOCTH MIPOTEKAHMS bu3nUecKux SBJICHUU:
AIIEKTPOMATrHUTHAS UHTYKLIUS, CAMOUHYKIIKS, PE30HAHC, HHTEPPEPEHITUS
BOJIH, Ju(dpakuus, [AUCIIEpPCHs, TOJHOE BHYTPEHHEE OTpa)KEHUE,
dorornekrpuueckuii ddpdext (poroaddext), anpda- m Oera-pacnagbi
a5ep, raMMa-usilydeHue sjep, (Qpu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHaju3a 1 paOoThI Jia3epa;

e OTIPENICTISATh HAMNpPABICHUE WHIYKIIMM MArHUTHOTO TIOJi MPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

e CTPOUTH N300pAKEHHE, CO3/IaBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOHM JTMH30H, U
pacCUUTHIBATH €TI0 XapaKTEPUCTHUKH;

e IPUMEHATh OCHOBOIOJIATAIOIINE ACTPOHOMHMYECKUE TOHATHUS, TECOPHUH U
3aKOHBI I aHaIM3a W OOBICHEHHS  (PU3WYECKUX  MPOIECCOB,
IPOUCXOMSIINUX B 3BE3[aX, B 3BE3AHBIX CUCTEMAX, B MEKIaJlaKTUYECKON
cpene; ABWKEeHM HeOSCHBIX Tell, PBOJIIONNH 3BE31 U BeeneHHoi;

e IPOBOJUTH  MCCJIEIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEIUYUH C
UCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yJNbTaThl IOJYYEHHOW 3aBUCHMOCTH



¢uznyeckux BENMYUH B BHIE TIpadukoB C Y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JieJlaTh  BBIBOABI IO  pe3yjbTaTaMm
UCCIIEIOBAHHUS;

 IPOBOJIUTh KOCBEHHbIE M3MEpeHUss (U3UYECKUX BEIWYUH, MPU 3TOM
BBIOMpPATh ONTUMAJbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEIbHBIE TOTPEUTHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;

e IPOBOJIUTh ONBITHI MO MPOBEPKE MPEMJIONKEHHON THUIOTE3bl: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHATU3UPOBAThH
MOJIyYEHHBbIE PE3YyJIbTaThl U JI€JIaTh BBIBOJ O CTaTyCE€ NPEMJIOKEHHOU
TUIIOTE3BI;

e ONKUCHIBATh METO/IbI MOJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;

e COONTIOIATH TMPaBIJIa OE30MACHOTO TPyJa MPU MPOBEACHUH HCCIEIOBAaHUN B
paMKax  y4yeOHOro  O3KCHepUMEHTa,  MpakTUKymMa U Yy4eOHo-
UCCIIEOBATENbCKOM M MPOEKTHOW JIEATEIIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTETHHBIX YCTPOUCTB U 1a00pPaTOPHOTO 000PYAOBAHMUS;

epelmIaTh pACUETHBIE 33Ja4M C SBHO 33JaHHOM MW HESIBHO 3aJIaHHOMN
bu3MYeCcKO MOJIeNbI0: HAa OCHOBAaHWM aHAM3a YCIOBUS BBIOUPATH
dbu3znyeckue MoJeiau, OTBeyarolue TpeOOBaHUSAM 3a/layd, MPUMEHSThH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThl (PU3NYECKUX TEOPHid
IpU  HCHOJIB30BAHMM MATEMAaTHUYECKUX METOJOB pElICHUs  3ajady,
MPOBOJAUTH PacUy€Thl HA OCHOBAHUU MMEIOIINXCS JaHHBIX, aHAIU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YUETOM TOJTYyYEHHBIX
pe3yJIbTaToB;

e pelIaTh KAUECTBEHHbIE 3a/1a4u, TPeOyIolle MPUMEHEHUS 3HAHUN U3 Pa3HBIX
paszenoB Kypca (U3MKHA, a TaK)Ke WHTETpAIlMd 3HAHWN U3 JAPYTHX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyXACHUMN C ONIOPOW HA N3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3nUecKue SBJICHUS;

¢ ICTIONIb30BAaTh ~TEOPETUUYECKHE 3HAHUS i1 OOBSACHEHHS OCHOBHBIX
MPUHITUTIOB PabOThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

e IPUBOJUTH IPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE NPOLIECCOB OKPYXKAIOLIEro MHUpA, B
Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

e AHAJIM3UPOBATHh W OIICHUBATH TOCIEJCTBUS OBITOBOM M MPOM3BOJICTBEHHOMN
NESATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU TMPOLECcCaMu, C
MO3UIIMHI IKOJIOTHUECKON O€30MMacHOCTH, MPEICTABICHUN O palliOHATIbLHOM
IIPUPOJIOIIONIB30BAHUM, & TAKKE PA3yMHOM HCIHOJIb30BAHUM JOCTHKEHUMN



HAYKH M TEXHOJOTMH Ui JaJbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00I111eCTBA;

 IPUMEHATH pa3iMuHble CHOCOOBI paboThl ¢ WH(pOpManuend (QU3NIECKOTO
COJepXaHUA C UCIHOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, PU 3TOM HCHOJb30BATh COBPEMEHHBbIE MH()OPMALMOHHBIE
TEXHOJOTHM i1 TIOHMCKa, TepepaboTKU M TpPEabsSBICHHUS ydeOHOU WU
HAYYHO-MIOMYJISIPHOM HH(OpMaLMU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHGOpMAIIMK, TOJNYUYEHHOW W3 Pa3TUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  TOJIy4YaeMyr  HHPOpPMAIIMI0O W  OICHHWBAaTh €&
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMaLIUU;

o IPOSIBJIATD OpraHHu3alOHHbIE u NO3HaBaTeNIbHbIE YMEHHUS
CaMOCTOSATEILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHMM B Ipolecce
BBITIOJIHEHUS IPOEKTHBIX M y4eOHO-HCCIIeI0BATEIbCKIX PadoT;

epaboTaTh B TpYyINIE C HCIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIbl, PAMOHATBFHO PAaCIpPEeAesiTh ACSITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJ€KBATHO OIICHUBATh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIIHI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

¢ IPOSIBIISAITH MOTHBALIMIO K Oynymiell mpodeccuoHanbHON NeATeNbHOCTH TI0
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl

Pazgen 1. HAYUHBII METO/, IIO3HAHMS IIPUPOIBI

11 Hayunslii MeTOZ IO3HAHUS IPUPOLBI 6
Hroro no pazneny 6

Pa3zgen 2. MEXAHUKA

2.1 Kunemaruka 10 1
2.2 Jlnnamuka 10
2.3 Crartuka TBEpIOro TENa 5) 1
24 3aKOHBI COXpPAaHECHUS B MEXaHUKE 10

HWroro no pazneny 35

Pa3nea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15
3.2 Tepmoannamuka. TemmoBble MaITUHBI 20 1
33 ArperatHble cocTosiHUS BelecTBa. DazoBbie 14 1
nepexoabl
Hroro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTprUYECcKoe ToJie 24

4.2 IToCTOSIHHBIN IEKTPUUECKUIN TOK 24 1



4.3 Toku B pa3nu4HbIX cpenax
Nroro no pazgeny

Pasnea 5. PU3HUYECKHAN MPAKTUKYM

51 dusznuecKuil TPaKTUKYM
Hroro no pasgeny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

54

16

16

10
170

16

16



11 KJIACC

KouunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoubusie IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypchbl
Paznen 1. JIEKTPOAUHAMUKA
11 MaruauTHoe nosie 14
1.2 DNeKTpOMarHuTHasT WHIYKIHS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
2.2 DIeKTpOMarHuTHBIE KoJIeOaHus 15
53 MexaHuueckre U JeKTPOMarHUTHBIE 10 1
BOJIHBI
24 Onrtuka 25 1
Hroro no pazneny 60

Pasznea 3. OCHOBBI CHEHI/IAJIBHOﬁ TEOPUU OTHOCHUTEJIBHOCTHN
3.1 OcHoBrl CTO 5 1

Hroro no pazneny 5

Pazngen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynspHo-BOIHOBO! Ayann3m 15
4.2 ®dusnka aroma 5

43 ®du3nKa aTOMHOIO SApa U HIEMEHTapHBIX

YACTHUIL



Hroro no pazgeny

Pa3pesa S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU
Hroro no pazgeny

Pasnea 6. PUSHUYECKHAN MPAKTUKYM

6.1 Du3ndecKuil TPaKTUKYM
Hroro no pasgeny

Pa3nes 7. OBOBINAIOIIEE ITOBTOPEHHUE

Cucremaru3zanus u 0000IIeHIE
MPEAMETHOTO COJEPKAHMS U OIbITa
NEeSTeNIbHOCTH, TPHOOPETEHHOTO MPH
n3yueHuu kypca ¢usuku 10 — 11 xkmaccon

7.1

Hroro no pasgeny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

25

12
12

16
16

15

15
10
170

16

16






IHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tewa ypoka Bcero Kontpoapipie  Tpakrueckue ilfiy‘leﬂﬂﬂ :ﬁ[c)l;l;OBaTeﬂbele
padoThI padoThI pecypenr

®uszuka — pyHIaMeHTalbHas HayKa O 1

IIpUpoe

Hayunblii MeTOT TO3HAHUS] U METOBI 1

UCCIEeI0BaHUS PU3NYECKUX SIBJICHUN

DKCIIEpUMEHT U TEOpUs B IPOLIECCE TO3HAHUS

npuposl. Habmonenne u skcriepuMeHT B 1

¢buznke

Crnioco0b1 u3MepeHus (pU3NIECKUX BETUINH 1

AOCOII0THAS M OTHOCUTENbHAS TOIPEIIHOCTH 1

U3MepeHuil PU3NYEeCKUX BETUUNH

MonenupoBanue B ¢pusuke. Poib u mecto

¢u3uku B GOPMHUPOBAHUU COBPEMEHHON 1

Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKON

NEeITEIbHOCTH JTIONEH

Mexannueckoe aBrmxkeHue. CucreMa oTcyera.

OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS. 1

[Ipsimast u oOpaTHas 3a7a4u MEXaHUKH

Paanyc-BekTop MatepranbHON TOYKH, €TO

MIPOEKINU Ha OCU KoopauHaT. Tpaekropusi. 1

Ilepememenue. Cxopocts. VX npoeknuu Ha
OCH KOOpJMHAT



10

11

12

13

14

15

16

17

18

19

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
MPSIMOJIMHEMHOTO JBUKCHHUS

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEM.
Pewenue 3anau

HepaBnomepnoe aBuxkenne. MrooBeHHas
cKopocTh. Yckopenue. [Ipsamonuneitnoe
ABHUIKCHUC C MOCTOAHHBIM YCKOPCHUCM

I'paduueckoe onucanme MpIMOTUHEHHOTO
JBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

CBobOoaHOe mazieHne. Y CKopeHrue CBOOOIHOTO
najieHus. 3aBUCUMOCTb KOOPJIUHAT, CKOPOCTH,
YCKOPEHHsI OT BPEMEHHU U UX rpaduku

JIBr>KeHue Tela, OpOIIEeHHOr0 O YIJIOM K
TOPU30HTY

KpuBonuneiinoe nBuxenue. [[BrmxeHue mno
OKPYKHOCTH. YTJIOBasi U JUHEHHAsI CKOPOCTb.
[Tepuon u wacrota. LleHTpocTpeMUTENBHOE U
MOJIHOE YCKOPEHUE

Kontponbnas padota o teme "Kunemaruka"
[TepssIii 3ak0oH HproTOHA. THEpUHMaIbHBIE
cucremsl orcuéra. [IpuHnun
OTHOCUTENBHOCTH [ anues.
Heunepuuanbhubie cucTEMBI OTCUETA

Cuna. PaBHogeicTByOIas cuina. Bropoit
3akoH Herotona. Macca

Bzaumopeiictue ten. Tpernit 3akoH
HrroTrona
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21

22

23

24

25

26

27

28

29

30

31

32

[Tpunimun cynepno3uiuu cui. Pemenne 3anau
Ha MpUMEHEHHE 3aK0HOB HbroToHa

3aKOH BCEMUPHOTO TATOTEHUS.
OKBHUBAJIEHTHOCTb 'PaBUTALIMOHHON U
MHEPTHOU MaccChl

Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
MaJeHUs

JIBukeHre HeOECHBIX Tel U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOpOoCTh. 3akoHbI Keriepa

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupoaa v BUIIbI CUJT TPEHUS.
JIBU>KeHHE B KHUAKOCTHU U raze ¢ y4ETOM CHIIbI
COMMPOTHUBJICHHUA CPCIALL

Hasnenue. ['uapocratuueckoe AaBiICHUE.
Cuna Apxumena

AoGcomotHO TBepaoe Teno. [locTynarensHoe
nu BpamaTeanoe ABUXKXCHHUC TBepI[OFO TCJIa
MoOMEHT CUJIbI OTHOCHTEIILHO OCH BpPAIICHHUS.

IIneyo cunbl

CrnosxeHue cuil, NPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsbkecTu Tena. Y cioBus
paBHOBecHsI TBEpAOro Tena. Bubl
paBHOBECHS

Pemenue 3agau

Kontponbras padota nmo teme "J{uHamuka.
Crartuka TBepnoro tena'

Nmnynbc MmaTepuanbHOM TOYKH, CUCTEMBI
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34

35

36

37

38

39

40

41

MaTepuaibHbIX TOYeK. LIeHTp Macc cucreMsl
MaTepHaIbHBIX TOYEK. TeopeMa 0 JBHKECHUU
LIEHTPa Macc

NMIrynec cuiibl 1 MI3BMEHEHUE UMITYJIbCA TEIA.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBUYKEHUE

MoOMEHT uMITyJibca MaTePUATbLHON TOYKH.
[IpeacraBnenue o COXpaHEHUH MOMEHTA
HUMITYJIbCA B ICHTPAJIBHBIX ITOJIAX

Pemrenue 3agau

Pabora cuibl Ha MajIOM U HA KOHEUHOM
nepemenieHuu. ['paduueckoe npeacrapneHue
paboThl cuiIbl. MOITHOCTB CHIIBI

Kunernueckas sueprus. Teopema 06
M3MEHEHHH KHHETHYECKOU YHEPTUU
MaTepUalbHON TOYKH

[ToTeHunanbHbIe U HEMOTEHIIUAIBHBIE CUJIBL.
[TorenmmaneHas 3Heprus. Bropas
KOCMHYECKasi CKOPOCTh

TpeTbst KocMHuUecKast CKOpocTh. CBA3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
M3MEHEHNEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOHN SHEPrUuu

Ynopyrue u Heynpyrue CTOIKHOBEHHUS.
VYpaBHenue bepuyum aiis uieanibHOM
KHUJKOCTU

KonrtponsHas pabota no Teme "3aKoHbI
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43

44

45

46
47

48

49

50

51

52
53

54

55

COXPaHEHHUs B MEXaHUKe"

PazBuTue npeacraBieHuii 0 npupoe
TernoTel. OcHOBHBIE nonoxkenust MKT.
Huddysus. bpoyHoBckoe ABMKEHHE

Ctpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX
TeJl. XapakTep ABMKEHUS U B3aUMOICHCTBUS
YaCTHUI] BEIeCTBa

Macca u pazMepsl MOJIEKYJT (aTOMOB).
KommuectBo BemecTBa. IlocTostHHAs
ABorazipo

Temneparypa. Temnosoe pasHoBecue. [lkana
Lenbcus

Pemrenue 3agau
NneannHbiii ra3. 'a30BbIe 3aKOHBI

VYpasaenune Menzeneesa-Knaneiipona.
Pemenne 3anau

AOcoioTHas TemriepaTypa. 3akoH JlampToHa

N3omnponeccel B UaE€aIbHOM Iase ¢
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

I'paduueckoe mpeacTaBIeHIE U3OMPOILIECCOB:
n30TepMa, U30X0pa, n300apa

OcHoBHoe ypaBHeHre MKT
Pemenue 3agau

CBs13b a0CONMIOTHOM TEMIIEPATYPHI
TEPMOJIUHAMUYECKON CUCTEMBI CO CpeAHEN
KUHETUYECKON AHEPIrueH MoCTynaTeaIbHOro
TEIJIOBOTO ABM)KEHUS €€ 4aCTHIl

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O
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57

58

59

60

61

62

63

64
65

Teme "OcuoBsl MKT"

KontponbHas padota nmo Teme "OCHOBBI
MKT"

TepMoauHamuyeckas cucrema. 3alaHue
BHEIIHUX ycioBul 1uist T/I cucteMsl.
Brenrane u BHyTpeHHUE TTapaMeTPHI.
[Tapametpsl T[] cuctemsbl Kak cpeaHue
3HA4YCHMS BEJIMYMH, ONUCHIBAIONINX €& Ha
MHUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBoiibHas penakcaus T/ cuctemsl
K TEIJIOBOMY PaBHOBECHIO

Mopaenb ueaabHOTO Ta3a B TEPMOIUHAMHUKE.
VYcnoBus TpUMEHUMOCTH ATON MOJEIH

VYpaBHenue Menjeneesa-Knaneiipona u
BBIPAKCHUE JUJIS1 BHYTPEHHEN SHEPTrUn

Bripakenue 1151 BHyTpEHHEH SHEPTUHU
OJIHOATOMHOTO HUJICAIbHOT'O Ta3a.
KBasucrarnueckue u HecTaTHUECKUE
IIPOLIECCHI

DnemeHTapHas paboTa B TEpMOJAMHAMUKE.
Brruucnenue paboTsl 1o rpaduky mporecca
Ha pV-nuarpamMmme

Temnmonepenaua kak crnmoco0 N3MEHEHUs
BHyTpeHHel sHeprun T]] cuctemsr 6e3
COBEPIIICHUS pabOTHI

KOHBGKL{I/ISI, TCILJIOIMPOBOAHOCTD, U3JIYYCHUC

KomnuectBo TerioTsl. TenmmoEMKOCTE TeA.
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69

70
71
72

73

74

75

76

77

78

VY nenbHas U MOJIIpHAs TEIIIOEMKOCTH
BelIeCcTBa. Y ielibHas TEIUIOTa CrOpaHus
TOILIMBA

Pacuér xonuyecTBa TEIUIOTHI IIPU
Teroneperaye

[Tonsitue 06 amuabaTHOM mporecce. [lepBrrii
3aKOH TePMOJMHAMUKHU

KonnuecTBo TermioTel u paboTa Kak Mepbl
W3MEHEHUs BHYTpeHHeH sHepruu T]]
CUCTEMBbI

BTopoii 3ak0H TepMOIMHAMUKY IS
PAaBHOBECHBIX 1 HEPABHOBECHBIX MPOLIECCOB.
HeoOpatumocTs IpUpOIHBIX TPOLIECCOB
[Ipunuune! aeictBus Teninobix MamuH. KI1/]
Makcumansnoe 3Hauenue KIIT. [{ukn Kapuo
Pemenue 3anau

DKOJIOTHYECKHE aCMIEKThI UCIIOIb30BaHUS
TEIUIOBLIX ABUTraTeiei. TemioBoe
3arpsi3HEHUE OKPY Kalolel cpebl

Pemenue 3anau

O00011IeHrEe U cUCTEMAaTU3aLNs 3HAHUI 110
teme "Tepmoaunamuka. TemioBbie MamvHb"
KontponbHas paboTa mo teme
"Tepmonunamuka. TenaoBble MalIMHbBI"
[TapooOpa3zoBaHue U KOHICHCAIHSL.
Hcnapenue u kunenue. Y neiibHas TEILUIOTa
mapooOpa3oBaHus

HaCBIH_IGHHBIe 1 HCHACBIIICHHLIC ITaphbI.
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81

82

83

84

85

86
87

88

89

KauectBenHast 3aBUCUMOCTb TUIOTHOCTH U
JaBJICHUS HACBIIIEHHOTO Mapa OT
TEeMIIEpaTypbl, UX HE3aBUCUMOCTh OT 00bEMaA
HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPaTyphbl KUTIEHUS OT AaBJICHUS B
KUIKOCTU

BraxxnocTs Bo3myxa. AGCoMOTHAS U
OTHOCHTEJIbHAS BJIAYKHOCTh

Pemenue 3agau

Tsépnoe Teno. Kpucrannuueckue u
amopdHbIe Tema. AHU30TPOIHS CBOMCTB
KpUCTAJIIOB

[InaBnenue u kpucTauM3anus. Y 1eabHast
terioTa miasneHus. Cyoaumarus
Hedopmaruu TBEpOTO Tena. PacTsikenne u
cxkarue. Casur. Moayins FOnra. [Ipenen
ynpyrux aegopmanuit

TermnoBoe pacuiMpeHne >KUAKOCTEN 1
TBEPABIX T€JA. AHTAPMOHU3M TEIUIOBBIX
KoJeOaHuil 4acTHUIl BEIIeCTBa

[IpeobpazoBanue 3Hepruu B (Ha30BBIX
nepexoaax

YpaBHEHHE TEMIOBOTO OamaHca
Pemrenue 3agau

IToBepxHOocTHOE HaTsKeHue. KanwispHeie
siBJIeHUsI. J{aBieHue 1oy uCKPUBIECHHOU
MOBEPXHOCTHIO KuaKkocTH. Dopmyna Jlannaca

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O
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95

96

97

98

99

100

TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da3oBele epexo b

KonrtponbHast pabora o Teme "Arperarssie
cocrosiHuA BemecTBa. da3oBbie nepexoap!”

DnekTpu3aius Tel U €€ MPOosIBICHUSI.
DJeKTpuyeckui 3apsa. /[Ba Buaa
ANEKTPUIECKUX 3apsaaoB. [I[poBoaHUKH,
,Z[I/IE)JIGKTpI/IKI/I 58 HO.HyrIpOBOI[HI/IKI/I

DJIeMEHTapHBIN ANEKTPUUECKUM 3apsi. 3aKOH
COXPAHEHHUS MEKTPUYECKOTO 3apsa
B3anmopenicteue 3apsnoB. Toueynsle
3apsaasl. 3akoH KyrnoHa

Pemrenue 3agau

Onektpuueckoe noine. Ero aeiictBue Ha
AIEKTPUYECKUE 3aPsi]Ibl

Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoOusIii 3apsia. JIuHuM HAPSHKEHHOCTH
3JIeKTpruecKoro nomus. OgHoOpoaHOe
JJIEKTPUYECKOE T10JIe

IToTeHIMaIbHOCTD 3JIEKTPOCTATUYECKOTO

mous. Pa3HoCTh MOTCHIUAJIOB U HAIIPSAKCHUC

[ToTennmanpHas YHEPTUS 3apsiia B
aMeKTpocTaTudeckoMm mode. [lorennman
AIEKTPOCTATHYECKOTO TTOJIS

CBsi3b HANPSHKEHHOCTH TOJISL U PA3HOCTHU
MOTEHIMAIOB JJISI JIEKTPOCTATUYECKOTO TTOJIS
[IpuHIUIT CynIEpIIO3UIIMHU INEKTPUUECKUX
mnojeu
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106

107

108

109
110

111

112

113

114

115

Pemenue 3agau
[Tone Toueunoro 3apsna. [Tosne paBHOMEPHO
3apsHKEHHOU cepsl

[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY
mapa. [Tone paBHOMEpHO 3apsiKEHHOU
0ECKOHEYHOMU MIOCKOCTH

[IpoBOAHMKH B 3EKTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsiiOB

JINDIIEKTPUKHU U IIOJIyIIPOBOJHUKY B
JJIEKTPOCTATUYECKOM I10J1€

Kongencarop. 21eKTpoEMKOCTb
KOHJIEHCATOPa. DIEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCAaTopa

Hapannenbﬂoe COCIMHCHUEC KOHACHCATOPOB

IlocnenoBareabHOE COCIUHECHIE
KOHACHCATOPOB

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa
Pemenue 3amau

JIBro>keHue 3apsiKEHHOM YacTHUIIbI B
OJTHOPOJTHOM DJICKTPHUECKOM I10JIe
Pemenue 3amau

O0001IeHrEe U cUCTEMAaTU3aLHs 3HAHUI 110
TeMe "OneKkTpudeckoe noie"
KontponbHas padoTa mo teme
"Onexkrpuueckoe nose"

Cuia toka. [TocTossHHBIH TOK. Y CIIOBUA
CYILIECTBOBAHUS MIOCTOSTHHOTO
AJIEKTPUYECKOTO TOKA
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132

Wcrounuku Toka. Hanpsoxenne nu 9/1C

3akoH OMa JyIsl y4acTKa Lenu.
DNEeKTpUYECKOe COMPOTUBIICHUE

3aBUCHMOCTH CONPOTUBIICHUS OJTHOPOIHOTO
MIPOBOJIHUKA OT €0 JIJTMHBI U TIIOIIA N
MOTIEPEYHOTO CEYCHUS

VY ienpHOE CONPOTUBIICHUE BEILIECTBA.
Pemrenue 3agau

[TocnenoBarenvHOE, MapaIebHOE,
CMEIIaHHOE COEIMHEHUE MTPOBOTHUKOB

Pacuét pa3BeTBIEHHBIX JNEKTPUUECKUX
neneit. [IpaBuna Kupxrodga

Pemenue 3amau

Pabota snekTpuueckoro Toka. 3akoH J[xoyiis
—Jlenna

Pemrenue 3agau

MomHoCTh 37eKTpuYecKoro Toka. TernoBas
MOIIHOCTb, BBIJEIsIEMasi HAa PE3UCTOPE

Pemrenue 3agau

O/1C 1 BHyTpEeHHEE CONPOTUBIICHHE
MCTOYHUKA TOKA

3akon OMa y1sl TOJTHOM (3aMKHYTOH )
AJIEKTPUYECKON LIETTH

Pemrenue 3agau
MoniHoCTh HCTOUYHHUKA TOKA
Kopotkoe 3ambikanne

KOHI[GHC&TOp B IICTIM ITIOCTOSAHHOI'O TOKa

T
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Pemenue 3amau

Pemrenue 3agad mo treMe "I1oCTOSIHHBIH
AIEKTPUUYECKUN TOK"

Pemrenue 3agad mo treMe "I1oCTOSIHHBIH
AJIEKTPUYECKUM TOK"

Pemenue 3amau mo teme "IlocToSHHLBIN
ANEKTPUYECKUH TOK"

O06001IeHre U cUCTEMAaTU3aLMs 3HAHUI 110
teMe "[1oCTOsSHHBIHN 2neKTpUUecKnuid TOK"

Kontponbnas padota o teme "llocTossHHBIN
AJIEKTPUYECKUM TOK"

DnexTpuueckas IpOBOAUMOCTD Pa3INnYHBIX
BELIECTB. DJIEKTPUUECKUI TOK B METAJJIaX.
CBepxnpoBOIUMOCTb

DNEKTPUUECKUH TOK B pacTBOpPax U
pacmiaBax 3JeKTpoauToB. 3akoHbl Dapanes
IUISL BIEKTPOJIN3a

DJIEKTpUYECKUH TOK B razax. [lnazma
DNeKTpUUECKU TOK B BaKyyMe. BakyymHble
npubopsI

DJIEKTPUYECKUHN TOK B TIOJIYIIPOBOJHUKAX
[TonynpoBOIHUKOBBIE TPUOOPHI

®u3nYeCcKUil IPAKTUKYM I10 TEME
"N3mepeHue cuilbl TOKA U HANPSKEHUS B
LIENY TIOCTOSIHHOT'O TOKA IPU IOMOIIH
aHAJIOTOBBIX M LU(POBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HaAKOMCTBO ¢ IUPPOBOH
nabopartopueii o ¢puzuke. [Tpumepsr
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U3MepeHus: GPU3NIECKUX BETTMUUH TPH
MOMOIIY KOMIIBIOTEPHBIX TaTYNKOB"

dusnyeckuil npakTukyM 1o teme "M3ydenue
HEPABHOMEPHOI'O JBUKEHHUSI C LIENBIO 1
oIpezieNIeHUs] MTHOBEHHOU ckopocTu"

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepeHune yCKOpeHUs Ipu IPSIMOIMHEUHOM
PaBHOYCKOPEHHOM JIBH>KEHHH 110 HAKJIOHHOMN
mockoctn" unu "VccnenoBanue
3aBUCUMOCTH IIyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBM>KEHUN"

®uU3NYECKU MPAKTUKYM 10 TEME
"M3MepeHne ycKopeHHus: CBOOOIHOTO
najgeHus" win "N3yueHnue ABUKEHUs Tena,
OpOLIEHHOTO TOPU30HTAIBHO"

®usznyeckuil mpakTukyMm 1o teme "M3yuyenue
JBUKEHUSI TeJIa 110 OKPY>KHOCTH C
IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO" MU
"UccnenoBanue 3aBUCUMOCTH TIEPHOJIA
oOpaleHns KOHUYECKOro MasTHUKA OT €ro
napamerpos”

®u3nYeCcKUil IPAKTUKYM I10 TEME

"N3mepenune paBHOAECUCTBYIOLIEHN CUIIBI TPU
JBMKEHUH OpyCKa 110 HaKJIOHHOW TIOCKOCTH"

niu "IIpoBepka rMIoTe3sl 0 HE3aBUCUMOCTHU 1
BPEMEHU JIBHKEHUS OpycKa M0 HaKJIOHHON

IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €ro

Macchl”

®u3nYeCcKUil IPAKTUKYM I10 TEME 1
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"NccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HUKAIOIIMUX B MPYKUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu” wim "M3yuenue
JBUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO,
MIePEKUHYTOM uepe3 NErkuii 610K"

Pu3nYeCcKUil IPAKTUKYM I10 TEME
"Uzmepenue kodddummerTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 HUIIMEHTA
3aBucuMocTtd FTp(N)" wim "UccnenoBanue
IBMOKEHUS OpyCKa 110 HAKJIIOHHOM MII0CKOCTH
C NepeMeHHBIM K03 (HULIUEHTOM TpeHus" Uin
"N3yueHue 1BUKEHUS Tpy3a Ha Bajly C
TpeHuem"

®uU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue ycaoBUil paBHOBECHS
TBEPAOIO TEJIa, UMEIOIIET0 OCh BpaleHus"
nin "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "H3ydenune
YCTOMYMBOCTH TBEPIOTO TENA, UMEIOLIETO
Ionaas onops"

Pu3nYeCcKUil IPAKTUKYM I10 TEME
"N3mepenue umimysbca Teia o TOpMO3HOMY
nyti" win "V3mepeHnne CUIIbl TSIru, CKOpOCTH
MOJIENIN HIIEKTPOMOOHIISE K MOIITHOCTH CHJIBI
Tsru" win "CpaBHEHHE U3MEHEHUS UMITYJIbCA
TeJla C UMITYJIbCOM CHUJIbI" WU
"MccnenoBanue COXpaHEHUS! UMITYJIbCa P
ynpyrom B3aumozencteuu' wim "M3mepenue
KMHETUYECKOW SHEPTUy Tejla 10 TOPMO3HOMY
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nytu"

dusnyeckuil mpakTukyMm 1o teme "M3yuyenue
M30TEPMHUECKOTO Mporecca (PeKOMEHI0BaHO
ucroib3oBanue nudpoBoit madboparopun)"
niu "M3ydyeHne n30XOpHOro npouecca' uin
"N3ydenue n3obapHoro npouecca' mwin
"IIpoBepka ypaBHEHUSI COCTOSAHUS"

@u3n4eCcKUil IPAKTUKYM I10 TEME
"N3mepenue yaenbpHON TeMI0EMKOCTH" TN
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemectsa" win "HccienoBanue agnadbaTHoOro
npouecca" unu "M3ydeHne B3auMoCBSI3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATypbl KUTIEHUS
JKuakocren"”

®dusnyeckuil npakTukyM no teme "M3ydenue
3aKOHOMEPHOCTEUN UCIIapeHust )KUIKOCTEH"
unu "N3mepenue yaeapHON TEeTUIOThI
riaByieHus Jpaa" win "M3ydenre cBOMCTB
HACBHILIEHHBIX TTapoB" unu "U3mepenue
a0COFOTHON BIQXKHOCTH BO3/IyXa U OLIEHKA
Macchl IapoB B nomenieHun". smepenue
K03 (UIIMeHTa TOBEPXHOCTHOTO HATSHKCHUS

DuU3NYECKU MPAKTUKYM 10 TEME
"HaGmroienue npeBparieHust SHEPTun
3apsKEHHOI0 KOHAEHCATOpa B SHEPTUIO
n3nydeHus ceeroauona” uinm "N3ydyenue
IIPOTEKAaHUS TOKA B LIETH, COAEPIKaIIEH
KoHAeHcarop" win "Pacnipenenenue pazHOCTH



159

160

161

162

163

164

165

MOTEHINAJIOB (HANpPSHKEHUS ) IPH
IMOCIEI0BATENLHOM COEINHEHNH
KOHJIEHCATOPOB"

@u3NYeCcKUil IPAKTUKYM I10 TEME
"HccneagoBaHue CMEIIAHHOIO COEUHEHUS
pesucropoB” nnu "M3mepeHue yaenbpHOro
CONPOTUBJICHHS TPOBOJHUKOB" HIIH
"NccneqoBanye 3aBUCUMOCTH CHJIBI TOKA OT
HanpsHKEHUs U1 JIaMITbl HAKaJuBaHUs"

@u3n4eCcKuil IPAKTUKYM I10 TEME

"HabGmronenue anekrponusa’ mwim

"N3mepenue 3apsiia OTHOBAICHTHOTO HOHA"

nin "ccnenosanue 3aBUCUMOCTH 1
CONPOTHUBJIEHUS TEPMOPE3UCTOPA OT

temnepatypbl" unu "CHsITHE BOJIBT-aMIEPHOM
XapaKTEePUCTUKU quoaa”

PeseprubIil ypok. O6001IeHNE 1
CUCTEeMaTH3alusl 3HaHHUH 10 TeMe 1
"KunemaTtuka"

PesepBHelil ypok. O6o00IeHHE U

CUCTEeMAaTH3alusI 3HAHHUH 110 TeMe 1
"Jlunamuka"

PesepBHelil ypok. O600mIeHHE 1

cucTteMaTusaius 3Hanui mo reme "Craruka 1
TBEepaoro Tena"

PeseprubIil ypok. O600mIeHNE 1
CUCTEMaTHU3allus 3HaHUM 110 TeMe "3aKOHbI 1
COXPaHEHHUs B MEXaHUKe"

PeseprubIil ypok. O600mIeHNE 1 1



cucTeMarusanus 3HaHui Mo teme "OCHOBEI
MOJIEKYJIAPHOKHHETHYECKON Teopun"

PesepBHelil ypok. O600IeHHE 1
166 CHUCTEMATHU3AaIN 3HAHUH 10 TEME 1
"TepmoanHamuka. TenaoBble MAIIUHbI"

PeseprubIil ypok. O600mIeHNE 1
167 cucTeMaTU3alys 3HaHUH 110 TeMe 1
"ArperaTHble cocTOsiHUS BelecTBa. da3oBbie

nepexonl"

PeseprubIil ypok. O600mIeHNE 1
168 CHUCTEMATH3AaMs 3HAHUH 110 TEME 1
"Onexkrpuueckoe nose"

PeseprubIil ypok. O600mIeHNE 1
169 CHUCTEMAaTH3aWs 3HAHUH 110 TEME 1
"TIoCcTOSIHHBIN NEKTPUUECKUN TOK"

PesepBHeIil ypok. O6o0IeHHE 1
CUCTEMaTu3anuAa 3HAHUH 110 TEME OKH B

170 "T 1
pa3IM4HBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 170

16



11 KJIACC

Ne
n/n

10

11

12

Tema ypoka

B3anMoaelicTBUE ITIOCTOSIHHBIX MAarHUTOB U
MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJIe.
'unote3a Ammepa

Bekrop MarautHOM nHAYKUMH. [TpuHIMT
CyNEepHO3UIMM MAaTHUTHBIX ToJeH. JInnun
MarHUTHON MHIYKIIUU

MarnuTHOE 1oJie TPOBOJHUKA C TOKOM.
OmnbIT OpcTena

Cuna Ammepa, €€ HanpaBJIE€HUE U MOYJIb
Penrtenue 3amau

[Ipumenenue 3akoHa AMmepa.
DIEeKTpOU3MEPHUTEIbHBIE TPHOOPHI

Cuna JlopeHia, e€ HanpaBJIEHHE U MOAYJIb.
JIBrokeHue 3apsiKEHHOW YaCTHUIIbI B
OJTHOPOJTHOM MarHUTHOM I10JIe

Pemenue 3amau

PaGora cunel Jlopenna

Penrtenue 3amau

MaruuTHoe moJje B BEIISCTBE.
deppoMarHeTUKH, rnapa- U 1uaMarHeTUuKu

OcHoOBHBIE CBOICTBA (hepPOMArHETUKOB.
[Ipumenenue peppomMarHeTUKOB

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl
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14

15

16

17

18

19

20
21

22

23

24

25

26

27

28

29

Pemenue 3amau no reme "MarautHoe mose"
Penrtenue 3amad mo reMe "MarautHoe 1mosne"

SIBIIeHNE DNEKTPOMAarHUTHOW UHAYKIHH.
IToTok BeKTOpa MArHUTHON MHIYKIIMU

OJ1C unayKIIMU

3aKOH 3JIEKTPOMarHMTHON MHIYKIIMU
®dapanes

Buxpesoe anexrpudeckoe noiue. Toku Pyko
OJIC MHAYKIIUY B IBUKYIINXCS
MIPOBOJHUKAX

Penrtenue 3amau

[IpaBuno Jlenna

NunyktuBHOCTH. KaTyllika MHIYKTUBHOCTH
B LIENIU TIOCTOSIHHOT'O TOKa

SBnenue camounaykuuu. J/C
CaMOUHYKITUU

OHeprusi MarHUTHOTO MOJIS KaTYIIKH €
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

Penrtenue 3amau

O0001Ienre U cucTeEMaTH3alNs 3HAHUH 110
TeMe "DnekTpoauHamMuka'

KoHnTtponbHas paborta mo Teme
"OnexkTpoguHaMuKa"

Konebarensuas cuctema. CBOOOIHEIE
KoJjeOanus. ['apMoHUYecKre KoaeOaHus
KunemaTuueckoe ¥ JTMHAMHAYECKOE
OIMCAaHHUE KOJeOaTeIbHBIX ABIKCHUI



30

31

32

33

34
35

36

37

38

39

40

41

DHepreTuieckoe onucanue. BeiBos
JTUHAMHYECKOTO OMMCAHUS TAPMOHHYECKUX
KoJIe0aHUM U3 UX SHEPTreTHUECKOTro U
KMHEMaTU4YeCKOT0 OMUCAHUS

Ammuintyna u ¢aza konedanuit

[Tepuon n wactora konebanuii. [leprosn
MaJIbIX CBOOOIHBIX KOJIEOaHUN
MaTeMaTHYECKOTO MasTHHKA. [lepuon
CBOOOJHBIX KOJIEOaHHH NPYKUHHOTO
MasITHHKA

3aryxatomue KojieOaHus. BeiHyX/1eHHbIS
kosebanus. Pezonanc

ABTOKOE0AHUS

Pemenue 3anau

Ypok-koH(pepennus "MexaHnIeCKHe
KOJIeOaHMS B My3bIKAJIbHBIX HHCTpyMEHTax"
O0o01IeHre U cUCTeMaTHU3alus 3HAHUN T10
teMme "MexaHnnueckue Koneoanus"
DNeKTpOMarHUTHbBIE KOJIeOaHHUsL.
KonebarenbHbIi KOHTYp

®opmyna Tomcona. CBsi3b aMIUTATY b
3apsiga KOHJEHcaTopa ¢ aMIUIUTYION CHIIbI
TOKa B K0JIeOATeIbHOM KOHTYpE

3aKOH COXpaHEHMsI SHEPTUU B U1E€ATIbHOM

KOJIe0aTEIbHOM KOHTYPE

3aTyxarolue 31eKTPOMarHuTHbIE
KoseOaHus. BeIHYX/ICHHBIC
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
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43

44

45

46
47

48

49

50

o1

52

53

54
55

56

IIepeMeHnHsbIl TOK. Pe3ucTop u KoHAEHCATOP
B LI€IIY TIEPEMEHHOT0 TOKa

Karymika "HIyKTUBHOCTH B LieIIN
IIEPEMEHHOT0 TOKA

3akoH Oma 11 2JIEKTPUUYECKOM 1enu
MEPEMEHHOTO TOKa

MomHOCTb IEPEMEHHOI0 TOKA.
AMIUTUTYAHOE U ACHCTBYIONIEE 3HAUCHUE
CHUJIbI TOKA U HAIPSIKEHUS

Pe3oHaHC B 3JIEKTPUYECKON LIETIH
Penrtenue 3amau

Wneansublif TpanchopmaTop.
[IpousBoxacTBO, Nepeaaya u norpedieHne
AIEKTPUYECKON SHEPTUU

DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE
a5eKTpo3Hepruu. KynbTypa ucnonap3oBaHus
AJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU

Penrtenue 3amau
Pemenue 3agaq

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
TeMe "DIeKTpOMarHuTHhIC KojebaHus"

MexaHn4ecKue BOJIHbI. XapaKTEPUCTUKU
MEXaHUYECKUX BOJH

CBolicTBa MEXaHUYECKUX BOJIH
3ByK. XapaKTepUCTUKH 3ByKa

Wndpassyk u ynprpassyk. Lllymosoe
3arpsA3HEHUE OKPYKAIOIIEH Cpe/ibl
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58

59

60

61

62

63

64

65

66

67

68

Pemenue 3amau

DJIEKTPOMAarHuTHBIE BOJIHBL. 3myuenune
SJICKTPOMArHuTHBIX BOJIH

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoHCTBA 2JIEKTPOMAarHUTHBIX BOJIH

[IIxana >1€KTPOMarHUTHBIX BOJIH.
[IpumeHeHne 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

[IpuHIMIBI paIUOCBSI3U U TEIEBUACHHUS.
Paguonokanus. DneKTpoMarHuTHOE
3arpsiI3HEHUE OKPY KaOILEH Cpeibl

Kontposbnas padota mo teme "Kosebanus
Y BOJIHBI"

Cger. 3aKOH MPSIMOJIUHENHOTO
pacnpocTpaHeHHs cBeTa

Pemenue 3a1au Ha IpUMEHEHNE 3aKOHA
IPSIMOJIMHENHOTO PACIIPOCTPAaHEHUsI CBETA

Ortpaxenue cBera. [nockoe 3epkao.
Cdepudaeckoe 3epkano

[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTesb MPeIoMIICHHUS.
[TonHOE BHYTpEHHEE OTpa’KEHHUE.
[IpenenpHbIN yroJl MOJHOTO BHYTPEHHETO
OTpakKeHUS

Pemienne 3amaq Ha MNPUMCHCHUC 3aKOHOB
OTpaXXCHUA U IMPEIIOMIICHUA CBETA

Xon nydei B mpusme. Jlucnepcus cBerTa.
CnoxHbIN cocTaB Oenoro ceera. L{Bet
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70
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74
75
76

77

78
79
80

81

82

83

84
85

86

JInn3sl. @OKYCHOE pacCTOSIHUE U
ONTHYECKAs CUJIA JTMH3BI

[TocTpoenne n3obpakeHui B IMH3aX U UX
cucTeMax. YBeJIMUeHHE JIMH3BI

Pemmenue 3a1a4 Ha MOCTpOEHHE
N300paXeHH, MOJTy4aeMbIX C IIOMOIIBIO
JMH3

I'ma3z xak onTuueckas cucreMa

Pewenue 3anau. IIpenens npuMEeHUMOCTH
reOMETPUYECKON ONTUKHU

CxopocTb cBeTa U METO/IbI €€ U3MEPEHUs
Hucnepcus cera
HNurtepdepentus ceeta

KorepenTHbie UCTOUYHUKHU. Y CIIOBUS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB

Penrenue 3anau
[Ipumenenne naTEpHEpEeHIINH
Hudpakuus ceera

Hudpakmonnas pemérka. Y ciaoBue
HAOJI0/IEHUS TJIaBHBIX MAKCUMYMOB

Pemenue 3amau

[TonepedyHOCTh CBETOBBIX BOJIH.
[Tonsipuzanus cBera

Pemenue 3amau
CBETOBBIC SBJIICHHS B IPUPOIE

O0001IeHUE U CUCTEMATU3ALMS 3HAHUHN 110
Teme "OnTuka"
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KontponpHas padota no teme «Ontuka

['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKHU. 3aKOHEI QJICKTPOANHAMUKHU U
MMPUHIHUIT OTHOCHUTCIBHOCTHU

[TocTynaTel cnenuaibHON TEOPUHN
OTHOCHUTENIbHOCTH

IIpocTpaHCTBEHHO-BPEMEHHOW UHTEPBAIL.
[IpeoOpazoBanus Jlopenma. Ycnosue
NPUYMHHOCTH. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHH U
COKpAIlCHUE IJTUHBI

OHeprus U UMIYJIbC PEISITUBUCTCKON
YaCTHILIBI

CBs13b Macchl C 3HEPTUEN U UMITYJILCOM
PENSTUBUCTCKON YaCTULIbI. DHEPI U TOKOS

PaBHOBECHOE TEIJTIOBOE M3TyUYCHUE

3akoH cMmenieHus Buna

I'mnote3a M. IInanka o kxBaHTax. @OTOHBI
DHeprus ¥ UMNyJibsc GOoTOHA

®dotordpdext. OnbrTer A. I'. CtoneTora.
3akonsl Gororddexra

VpaBuenue DitHnmTeiHa s hoTodddekra.
"Kpacnast rpanuna" ¢pororddexra

Hasnenue cera. OnbiTel [1. H. JIeOeneBa
BonHOBEIE CBOIICTBA YaCTHII

Bounnsr ne bpoiiiis. JlnvHa BOJIHBI e
Bpoiins u pa3mepbl 00J1aCTH JIOKaTH3AIUN
JIBUKYILIEVCS YaCTULIBI

T
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108

109

110

111

112

113

114

115

KopnyckynspHo-BOIHOBO! Ayann3m
Jludpakuus 3JeKTPOHOB Ha KpUCTAJLIAX
Crienuduixa u3MepeHuii B MUKPOMHUPE.
COOTHOILICHHS HEOTIPEAEIEHHOCTEN
['eitzenbepra

Pemenue rpaduyeckux 3amgay

Pemienune pacu€THbIX 3a1a4

KonTtponbHas padota no Temam: "OCHOBBI
CTO", "KopmyckyJIsipHO-BOJIHOBOI
Tyanusm"

OnBbITHI IO UCCIIEOBAHUIO CTPOEHUS aTOMA.
[Tnanerapuas mozxens aroma Pezepdopra
IToctynatel bopa

Bune! ciektpoB. CnekTp ypoBHEN dHEPTUU
aToMa Bojopoza

CrioHTaHHOE M BBIHYX/IEHHOE U3JIy4EeHUE
cBeTa

Jlazep

Hyxnonnas monens siapa I'eitzendepra-
WBaHeHKoO. 3apsia U MacCOBOE YHCIIO sAJIpa.
H3otomnsl. PagnoakTuBHOCTH

3aKOH paJnoaKTUBHOrO pacnaga. CBoiicTBa
MOHU3UPYIOLIETro U3Jly4eHus. BiusHue
paI[I/IOEIKTI/IBHOCTI/I Ha KUBBIC OpFaHI/ISMI:I.
Jo3umerpus

DOHeprus CBSI3U HYKJIOHOB B szipe. A nepHbie
cuibl. Jledekt maccsl siapa. SnepHoie
peakiun. SnepHbie peakTopsl. [IpoGieMsr
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118
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121

122

123

YIPaBISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJOTMYECKHE ACTIEKTHI PA3BUTHUS SACPHOU
SHEPreTHKU

Mertoabl perucTpalu U UCCIeA0BAHUS
AJIEeMEHTapHbIX YyacTull. OyHIaMeHTaIbHbIE
B3aUMOJEUCTBUA. baprnoHbl, ME30HBI U
nentoHsbl. [Ipeacrasnenune o CtangapTHOM
Mozenu. KBapk-rimtooHHas MOAENb aApOHOB

®usuka 3a npeaenamu CTannapTHON
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO (pU3HUECKOi KapTUHBI
Mupa

Oransl pa3BUTHS aCTPOHOMMH. 3HAUEHUE
aCTPOHOMHUH

[IpuMeHUMOCTb 3aKOHOB (DU3UKHU TSI
0OBSICHEHUS TPUPOIBI KOCMHYECKUX
00BEeKTOB. METO Il aCTPOHOMHYECKHUX
HCCIICIOBaHUM

CoBpeMeHHbIE ONTUYECKUE TEJIECKOIIbI,
pPaaAMOTENECKOIIbl, BHEATMOC(epHas
aCTPOHOMHUS

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue
3BE3/bl, MJIAHETHI, UX BUJUMOE JBUKECHHE
Conneunas cuctema. Connue. ConHeuHas
aKTUBHOCTH. McTounuk sHepruu ConHia u
3BE3]

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jwnarpamma "criekTpanbHbINA KJIacc —
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128

129

130

131

132

CBETUMOCTD"
3Be3 bl IIaBHOU MOCIEA0BATEILHOCTH

Buytpennee crpoenue 38€31. COBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUH U
sBoronny CoJIHIA ¥ 3BE34. DTambl )KU3HU
3BE3

Muneunsiii [Iyre — Hama ['amaktuka. Tunel
rajlakTUK. YEpHbIEe OBIPBI B AAPAX TaJaKTUK

Bcenennas. Pacuimpenne Beenennoii. 3akoH
Xa66ma. Teopust bonbioro B3pbIBa.
PenukroBoe uznyueHue

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

Hepeménnsie mpo0aeMbl aCTpOHOMUHT

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccmeqoBaHue MarHUTHOT'O IIOJISE
IMOCTOSTHHBIX MAarHUTOB' MIIH
"HccnemoBaHue CBOMCTB
deppomarneTrkoB" i "HccnenoBanue
JIEHCTBHSI TIOCTOSIHHOT'O MarHuTa Ha PaMKy C
TOKOM"

Du3n4ecKuil IPaKTUKYM 110 TEME
"N3mepenue cunbel AMnepa" nnu "H3ydenune
3aBUCUMOCTH CHJIbI AMIIepa OT CUJIbI TOKa"
unu "OnpeneneHne MarHuTHON MHTYKITUU
Ha OCHOBE U3MEpPEHUs CHIIbI AMriepa"

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccmenoBaHue IBIEHUS
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134

135

136

137

138

139

ANEKTPOMArHUTHON MHIYKIWU" WIH
"OnpeneneHne HHIYKIIUU BUXPEBOTO
MarHuTHOTO 1mojs"

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUSA CAaMOMHIYKIUN"
i "COopKa MOJENU 3JEKTPOMArHUTHOTO
reneparopa"

Du3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue nmeproia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
MasITHUKOB"

DuU3NYECKU MPAKTUKYM MO0 TEME
"IIpeoOpa3oBaHue SHEPTHH B IPY>KUHHOM
MasiTHUKE"

DuU3NYECKU MPAKTUKYM M0 TEME
"HccnenoBanue nepeMeHHOro TOKa 4epes
MOCIIEI0BATEIbHO COETUHEHHBIE
KOHJEHCATOp, KaTyIIKy U pe3ucTop’ uiun
"HccnenoBanue pabOThl HICTOYHUKOB CBETA
B LIETIH NTIEPEMEHHOI0 ToKa"

DuU3NYECKU MPAKTUKYM M0 TEME
"N3y4yeHue napameTpoB 3ByKOBOW BOJIHBI"

DuU3NYECKU MPAKTUKYM 10 TEME
"M3mepenne nokazaresns NpeaoMIICHUs
crexna" wim "[lomydeHne n300pakeHus B
CHCTEME U3 IIOCKOTO 3€pKajia U JUH3BI"

Du3n4ecKuil IPaKTUKYM 110 TEME

"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsIHUA OT BElleCTBa (Ha mpuMepe



140

141

142

143

144

145

*Kuakux auH3)" wim "M3mepenue
(OKYCHOI0 pacCTOSIHUS paCCEHBAIOIINX
uH3"

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HaOmronenue nudpakunu, vHTEpHEepeHIun
U ToJisipy3anuu ceera'

DuU3NYECKU MPAKTUKYM MO0 TEME
"OnpeneneHre UMITyJIbca U SBHEPTUU
PENATUBUCTCKUX YacTHIl (110 GoTorpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nose)"

DuU3NYECKU MPAKTUKYM MO0 TEME
"N3mepenue noctossHHOM 1 lnanka Ha
OCHOBe uccieoBanus Gorordpdexra” wmm
"HccmeqoBaHue 3aBUCUMOCTH CUIBI TOKA
yepe3 CBETOAMO]T OT HANpPsKEHUs "

DuU3NYECKU MPAKTUKYM MO0 TEME
"UccnenoBanue cekTpa pa3peskeHHOro
aTOMapHOI0 BOJOPOJa U U3MEPEHHUE
noctosiHHOM Pundepra"

DuU3NYECKU MPAKTUKYM M0 TEME
"HccnenoBanue paaroakTUBHOTO (hoHA ¢
MCIIOJIb30BAaHUEM J1I03UMETpa" WIH
"N3y4yeHwne moraomeHus 6era-4acTuil
aIroMuHuEM"

DuU3NYECKU MPAKTUKYM MO0 TEME
"HabOmronenus 3BE3qHOTO HEOA
HGBOOpy)KéHHBIM T'JIa30M C UCIIOJIB30BAHUEM
KOMITbIOTEPHBIX IIPWIOKECHUN IS
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147

148

149

150

151

152

oTpeieNieHuUs TIOJI0KEHUST HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CEeBEpHOTO MOMYIIAPHS U IPKUE
3BE316!" win "HaOmroaeHus B TEIECKOI
JIyHbI, mu1aHeT, TYMaHHOCTEN U 3BE3THBIX
CKOILJICHUI"

O0001eHNEe U cCUCTEMATU3ALNS 3HAHUIA.
Ponb ¢usuku u actpoHOMUU B
9KOHOMMYECKOM, TEXHOIOTHIECKOM,
COITMATbHOM M ATHYECKOH chepax
HCATCIIBHOCTHU YCJIIOBCKA

O0001IeHNEe U cCUCTEMATU3ALNS 3HAHUIA.
Ponw 1 MecTo pu3uku u acCTpOHOMHH B
COBPEMEHHOM Hay4YHON KapTUHE MHUpa

O06o001IeHNe U CHCTeMAaTH3alus 3HAHUH.
Posb ¢puznueckoit Teopun B HopMupoBaHUH
MIPEACTABICHHUH O (PU3NYECKON KapTHHE
MUpa, MECTO (U3NICCKON KapTUHBI MHpA B
00IIIeM psITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O IPUPOIC

O0001Ienre U cucTeEMAaTH3alNs 3HAHUH 110
teMe "Kunemaruka"

O0001IeHrEe U cUCTEMATH3AINS 3HAHUH 110
teMe "Kunemaruka"

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teme " Ilunamuka"

O0001Ienre U cucTeEMAaTH3alNs 3HAHUH 110
teme "CraTtuka TBeporo tema"
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160

161

162
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O06o01IeHre U cUCTeMaTU3alus 3HAHUN T10
TeMe "3aKOHBbI COXpaHEHUSI B MEXaHUKe"

O06o0011eHNe U cUCTeMaTU3als 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
teme "Tepmonnnamuka. TennoBbie
MAaIuHe!"

O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
TeMme "ArperaTHble COCTOSHUS BEILIECTBA.
®dazoBkle epexoab"”

O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 110
teme "DnekTpudeckoe mnoie"

O06o0011eHNe U cUCTeMaTU3aIs 3HAHUH 110
teme "[1oCTOSHHBIN 71eKTpUUECKUil TOK"

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teme "Toku B pa3InuHbIX cpeaax”

O0001IeHUE U CUCTEMATU3ALMS 3HAHUHN 110
Teme "Maruutaoe noie"

PesepBHelil ypok. O6o0IIeHHE 1
CHCTEMATHU3aLMA 3HAHUH 110 TEME
"DJIeKTpOMarHuTHasE UHTyKUIus"

PesepBHbIil ypok. O6001mIeHNE 1
cHUCTeMaTH3allMsl 3HAHUH 110 TEME
"Mexanndeckue Koiaeoanusa"

PesepBHbIil ypok. O6001mIeHNE 1

CUCTEeMaTH3allus 3HaHHU 110 TeMe
"DJIeKTpOMarHuTHhIE KoeOanus "



164

165

166

167

168

169

170

PesepBHelil ypok. O6o0IIeHHE 1
CUCTEeMaTH3allus 3HaHHU 110 TeMe
"MexaHu4YeCKHE U DIEKTPOMArHUTHBIE
BOJIHBI"

PesepBHelil ypok. O6o0IIeHHE 1
cucTeMaru3aiis 3Hagui mo reme "Onruka"

PesepBHbIil ypok. O6001meHNE 1
cucTeMaTu3anys 3HaHui 1mo TeMe "OCHOBBI

CTO"

PesepBHbIil ypok. O6001mIeHNE 1
CUCTEeMaTH3allusl 3HaHHU 110 TeMe
"KopnyckynsipHO-BOJIHOBOM ayanu3m"

PesepBHbIil ypok. O6001meHNE 1
cucTeMaTu3anys 3Hagui mo treMe "duzuka
aroma"

PesepBHeIit ypok. O6o0IIeHHE 1
cucreMartu3anus 3HaHui no treme "dusnka
aTOMHOTO Si7[pa U 3JIEMEHTAapHbIX YacTul'"
PesepBHeIit ypok. O6o0IIeHHE 1
CUCTEeMAaTH3aIHsl 3HAHUH 110 TeMe
"OnemeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

‘ m AOKYMEHT MOAMUCAH
=7 3NEKTPOHHOW MOAMMCHIO
/

CepTudukar: 4C824424DABD3FCCESB5E106DA236786

Bnapeneu: MYHULWMNANBbHOE ABTOHOMHOE OBLLEOBPA3OBATE/IbHOE
YUYPEXOEHWE "CPEIHAA OBLUEOBPA3OBATE/IbHAA LWKOSA Ne 1"
Qeiicteutenen: : ¢ 16.05.2023 o 08.08.2024
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