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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE CpeIHEro oO0uEero o0pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHUH W TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeacraBieHHbix B ®I'OC COO, a
Takke ¢ ydétoMm (enepaibHON pabodeit mporpamMmmbl BocnuTanus u KoHnenmun
npenojiaBanus yueOHoro npeamera «dusuka» B 00pazoBaTeIbHBIX OPraHU3alUiIX
Poccuiickoit ~ @enepany,  peaqu3yOIMMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
IPOrPaMMBlI.

[Tporpamma no ¢usuke onpeaenser 00s13aTeNbHOE MPEIMETHOE COJEPKaHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO TOCIIEOBATENbHOCTh U3YUECHUSI TEM U Pa3/IEeiiOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM  y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OOy4aromIuxcs.
[IporpamMma mno ¢u3uke Aa€T NpeACTaBICHUE O MLENAX, COACp)KAHUM, OOIIeH
cTpareruu OOy4YeHUus, BOCHUTAHMS M Pa3BUTUS OOYYarOIIMXCS CpPEACTBAMU
yuebHoro npeamera «Du3nkay Ha yriIyOJIEHHOM YPOBHE.

N3yyenue kypca (uzuku yriayOJE€HHOTO YPOBHSI MO3BOJISIET PEAM30BaTh
3aJjau MPOPEeCCUOHATBHON OpPUEHTAIlMH, HAPABICHO HA CO3JaHUE YCIOBHUM IS
NPOSIBIICHUS] CBOMX HWHTEIUICKTYyaJbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI il MPOJOJDKEHHs 00pa3oBaHUSA B
opraHm3anusx MNpodhecCHOHAIBHOTO O0Opa3oBaHUsS 10 Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATILHOCTSIM.

B mnporpamme mno ¢Qusuke omnpenensiorcs MIAHUPYEMBbIE PpEe3yNbTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO OOIIEr0 00pa30oBaHUsS: JINYHOCTHBIE,
MeTanpeIMeTHble, MpeaMeTHble (Ha  yrryOnénHoM  ypoBHe).  HaydHo-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKKM TpeOOBaHUN K JIMYHOCTHBIM,
METalpeJMETHbIM M MPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCs, OCBOMBIIMX
nporpamMmy 10 (U3UKE HA YpOBHE CpeaHero oO0mero ooOpa3oBaHus Ha
yIIyOIEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[Iporpamma no gu3uKe BKIIOYAET:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (U3MKKM Ha YriyOoJéHHOM
YPOBHE, B TOM YHKCJI€ MMPEAMETHBIE PE3YJIbTATHI 10 roj1aM 00yUEHHUS;

coJiepkaHue yueoHoro npeamera « Pu3nka» Mo rojgam o0ydyeHHsl.

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

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENICH U
IPEIOCTABISAET BO3MOXKHOCTU IS peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJXOJOB K MpernojaBaHui0 (U3UKK Ha YriayOJEHHOM YpOBHE MpPH YCIOBUHU
coxpaHeHus1 00s13aTeNbHON YacTH ColiepKaHus Kypca.



®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxatomiemM Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3yIOIIUMA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (U3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHUM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoit reorpadueit u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUU ONpEeNeNuIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cdepe SHEpPreTuKd, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, IMOJIYYEHHUS] HOBBIX MAaTEPHUANIOB C 3aJaHHBIMH CBOMCTBaMHU. M3yueHue
($u3MKKM BHOCUT OCHOBHOM BKJaJd B (OPMHUPOBAHHE ECTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOydYaromerocsi, B GopMUpOBaHUE YMEHUM MPUMEHATh HAyUHbBIN
METO/1 MIO3HAHMSI TIPU BBITTOJIHEHUH UMH YYEOHBIX MCCIIEIOBAHUM.

B ocHOBY Kypca ¢pu3nku Ha YpOBHE CpPEeTHETO 00IIero 00pa30BaHUsl MOJI0KEH
pSA UIeH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLUIIBI €70 TOCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypC SBIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3/iesoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEl MaTepuan Kypca (U3HKU
o0benuHEH BOKpYr ¢u3nueckux Teopuid. Benmymmm B Kypce sABisercs
dbopMHpoBaHUE MPEICTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEUIECTBE U
ToJIe.

Hoea zymanumapuzayuu. EE€ peanusanus OpeAnonaracT HUCIOJb30BAHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYEeCKOM HayKH, OCMBICICHHE CBA3H Pa3BUTUSA
¢uzukn ¢ pasBuTHeM OOHIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpoOIeMamu.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢buzuku yrimy0a€HHOTO ypOBHS
IPEANOJAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTHMYECKHX
IIPUIOKEHUM W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTCcsi Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyercs TMOCPEICTBOM BBEICHHS JIIEMEHTOB
COJEpKaHUs, TMOCBSIMIEHHBIX OSKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJOTHMM, a Takxke 00CYXIEHUs
po0JIeM palMOHAIBHOTO MPUPOIOIOIB30BAHUS U HKOJIOTMYECKOI 0€301MacHOCTH.

OcBoeHue coJiep>kaHusi MPOrpaMMBbl 10 (GU3HKE JOKHO ObITh MOCTPOCHO Ha
IPUHLINAIIAX CUCTEMHO-JIEATEIbHOCTHOTO noaxonaa. s Gu3nku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITEIFHOTO AKCIIEPUMEHTA Kak
MOCTOSIHHO JIeHicTBYytomero ¢akropa ydeOHOTo mporecca. s yrmyonéHHOTro
YPOBHS — O3TO CHCTEMAa CAaMOCTOSITEIBHOTO YYEHHMYECKOTO OSKCIIEPUMEHTA,



BKIIIOUAIONIETO (PpOHTANbHBIC YYCHHUYECKHE OIBITHl NP H3YYCHHH HOBOTO
MaTepuana, 1abopaTtopHbeie padoThl U pabOTHl MpakTHKyMa. [Ipr 3TOM BO3MOKHBI
IBa crocoba peamu3anud (PU3NYECKOr0 TpakTHKymMa. B mepBoMm ciydae
IPAaKTUKYyM MpoBoautcs nubo B koHue 10 u 11 kmaccoB, mubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM U3 JTHX KiaccoB. Bropoit cmoco6 — 3T0
UHTETpanus paboT MpakTHKymMa B CHCTEMY JIaOOpaTOPHBIX pPadOT, KOTOpPHIC
MPOBOJAATCS B Mpoliecce u3ydeHus paszzaena (temsl). Ilpu stom mox pabotamu
IPAKTUKyMa TTOHUMAETCSl CaMOCTOATEIbHOE MCCIIE0BaHUE, KOTOPOE MPOBOAUTCA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIIAaroBOi HHCTPYKIUH.

B nporpamme mo (¢u3Mke cucteMa YYEHHYECKOTO HSKCIEPUMEHTa,
71a00paTOpHBIX pabOT W MpaKTUKyMa MpelCTaBlICHA €IWHBIM TepeuHeM. Bribop
TEMATUKU IS 3TUX BUJAOB YYCHHUYECKUX MPAKTHUECKUX PabOT OCYIIECTBISACTCS
y4acTHUKaMU 00pa30BaTeIbHOTO MpOoIecca UCXOAS U3 OCOOCHHOCTEH MOYypOYHOIro
IUIAHUPOBAaHMUsSI U OCHalleHusi kabunera Qusuku. [Ipm sToM oOecneunBaercs
OBJIaJicHUEe OOYyYaAIOUUMHUCS YMEHUSMH TPOBOJUTH TIPSIMbIE U KOCBEHHBIC
U3MEPEHHS, UCCICIOBAHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M IMOCTAHOBKY
OTIBITOB IO MIPOBEPKE MPEJIOKCHHBIX THIIOTES.

Bonpiioe BHUMaHHWE yAeNnseTCs PELICHUI0 PAacuETHBIX M KayeCTBEHHBIX
3agad. [lpu 3TOM nmns pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCA 33Ja4d C SIBHO
3aJlaHHOW M HESBHO 3aJaHHOW (PU3UYECKOW MOJIEIbIO, TO3BOJISIONINE TPUMEHSTh
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, Tak H
UHTETPUPYS MPUMEHEHNE 3HAHUM U3 Pa3HBIX pa3/esoB. [[Js kauecTBEHHBIX 3ajau
IPUOPUTETOM SIBIISIIOTCA 3a7aHusi Ha OOBICHEHHUE/TIpe/icKa3aHUue MPOTEKaHUs
(¢u3nyecKuX SIBJICHUNA U MPOIIECCOB B OKPY’KAIOIIEH *KU3HHU, TpeOyrolue BpIOopa
bu3nYECKON MOAENHN IS CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmu DPIOC COO k wmaTepuaibHO-
TEXHUYECKOMY OOECIEUYeHHIO y4eOHOTO Tpoliecca Kypc (DU3UKH YTIIyOJIEHHOTO
YPOBHS Ha YPOBHE CPEIHET0 00IIEero 00pa30BaHUs TOJDKEH M3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
1abopaTtopHoe O0OpYyIOBaHUE Jisi BBHITIOJHEHHS YKa3aHHBIX B TporpamMMme TIo
bU3MKe YYEHHYECKHX OINBITOB, JA0OPAaTOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK>Ke JIEMOHCTPALlMOHHOE 000pYyI0BaHUE.

JleMoHCTpallMOHHOE  000pyJIoBaHHe (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHIIAIIOM MUHUMAIBHON JOCTAaTOYHOCTH U OOECHEeYMBAECT IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JIEMOHCTpAIUi Jis
UCCIICIOBAaHMUSI ~ U3Yy4aeMbIX SIBICHMA M  TIPOLECCOB, SMIHUPUYECKUX U
($yHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpymOBaHHME IS YYCHHUECKHX MPAKTUYECKUX padoT
dbopMupyeTcss B BHJI€ TEMAaTUYCCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére



OJIHOTO KOMILJIEKTa Ha JABYX oOydarommxcs. TeMaTHyecKue KOMILIEKThI
71a00paTOpHOTO O00OPYAOBAHMS JOJKHBI OBITh HOCTPOEHBI HA KOMILJIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX 1a00paTOpU.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBISIFOTCS:

(opMupOBaHHE UHTEpeca M CTPEMJICHUS OO0y4arolmuxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE MX HUHTEIUIEKTyaJbHbIX M  TBOPYECKHUX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJe MO3HaHWs U (popMHupoBaHHE
HCCIIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

(opMHUpPOBaHNE HAYYHOI'O MHPOBO33PEHMS KAaK PE3yJibTaTa W3y4EHHs] OCHOB
CTPOEHMSI MaTEpUU U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMHUpOBaHUE YMEHHUI OOBSCHATH SIBICHUS C UCTIOJIb30BaHUEM (DU3UISCKUX
3HAHUU U HAYYHBIX JOKA3aTEIbCTB;

(opMUpOBaHHE NPEACTABICHUH O POIM (U3MKK AJI Pa3BUTUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH;

pa3BUTHE  MPEACTaBICHUM O BO3MOXHBIX  cepax  Oynymiei
npo(hecCHOHANBHOM  JEATENIBHOCTH, CBSI3aHHBIX C (PU3MKOM, TMOArOTOBKA K
JanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTrxeHre 3TUX Lened 00ecreunBaeTcsl peuleHueM CIeAYIOUIMX 3a1ad B
poLecce U3y4eHus Kypca GU3UKU Ha YPOBHE CPEJHETO 0011Iero 00pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaAHUM 00 O0IMX (U3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYJSpHYI0  (U3HKY,
3IIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPHU3UKH;

(opMUpOBaHNE YMEHUHN NPUMEHATh TEOPETUUECKUE 3HAHUS JIs1 OOBSICHEHUS
(u3nyYeCKuX SIBICHUH B MPUPOAEC M JUISl NMPUHATUS NPAKTUUYECKUX DPEIIECHUN B
MMOBCEHEBHOM KHU3HHU;

OCBOEHHE CIIOCOOOB pEIICHHUS PA3NIUYHBIX 3a7ad C SIBHO 3aJaHHOU
(¢u3nyecKol MOJENbIO, 3a/ay, MOJAPa3yMEBAIOLIMX CAMOCTOSITEIBLHOE CO3/IaHNE
¢u3znyeckol Mozenu, aJeKBaTHOM YCIOBHMSM 3aJayd, B TOM YHCIE 3ahad
MH)XEHEPHOT'O XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB U NPUHLMUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUSA M TPOBEACHUS
(¢u3nYeCKUX SKCIEPUMEHTOB, aHajau3a MW HMHTepIpeTauuu HuH(popMaluy,
OTpezieNIeHus JOCTOBEPHOCTHU MOJyUEHHOTO Pe3yJbTaTa;

CO3JJaHHWE YCJIOBUU Uil PA3BUTHS YMEHUU IPOEKTHO-HCCIIEIOBATEIBCKOMH,
TBOPUYECKOU JIESITEIbHOCTH;



pa3BuTHE UHTEpeca K chepaM npodeccuoHaIbHON AesTENbHOCTH, CBA3aHHON
¢ (hU3UKOM.

B cootBerctBun ¢ tpeboBanusimMu PI'OC COO yrayOnéHHBI ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®dusmka» Ha YpPOBHE CpeIHEro OOIIero
oOpa3oBaHusl BbBIOMpaeTCd OOYYAIOIIMMHUCA, IUIAHUPYIOIMIMMU MPOJOJHKEHHE
00pa3oBaHUsI MO CIEIUATBLHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.

Ha uzyuenne puzuku (yriayOnEéHHBIM ypOBEHB) Ha YPOBHE CPEAHETr0 OOIIETro
obpazoBanus otBoautcsa 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HEIEIO),
B 11 kimacce — 170 gacoB (5 4acoB B HE/IEIIO).

[Ipennaraemeiii B mporpamMMe mo (U3MKE IMEpeueHb J1abopaTOPHBIX H
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JaeT BBIOOP
npoBeleHusl J1adopaTopHbIX pabOT M OMBITOB € YYETOM MHIUBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIMUXCS.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTO NO3HAHUSA NPUPOBI.

dusuka — pyHnaMeHTanbHas Hayka o nmpupoje. HayuHslii MeTos nmo3HaHus u
METO/IbI UCCIEIOBAaHUS (U3NUYECKUX SIBIICHUH.

OKCIIepUMEHT U TEOpHsl B Mpolecce Mo3HaHus Npuponsl. Habmonenue u
AKCTIIEPUMEHT B (PU3HKE.

CnocoObl  u3mepeHuss (GU3UYECKUX BEIUYUH (QHAJIOTOBBIE W LHU(POBBIC
U3MEpUTENIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnoctTn  u3MepeHuii  GU3NYECKUX  BEIMYMH  (aOCOMIOTHAs U
OTHOCHUTEJIbHAs).

MonenupoBanue GU3NUYECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
abCOJIOTHO TBEPIOE TeNo, UAcaNbHAas KUAKOCTh, WACAIbHBIA ra3, TOYEUHbIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, rpaHULBI €r0 MPUMEHUMOCTH. Dr3ndeckas
TEOPHs.

Ponb u mecto ¢u3uku B GOpMHPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKym.

W3mepeHne cuiibl TOKAa W HAaNpsSDKEHUS B LENHM MOCTOSHHOTO TOKa IpHU
MOMOIIIH aHAJIOTOBBIX U HU(POBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKoMCTBO C HHGpoBoi jabopatopued no ¢usuke. [IpuMepsl u3MepeHus
(bU3HYEeCKUX BEJIMYMH P MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema oTcyéra.

[Ipsimas n oOpaTHas 3a/1a4yu MEXaHUKHU.

Pannyc-BekTop MaTepHalbHOM TOYKH, €ro IPOEKIMM HAa OCH CHCTEMBI
KoopauHaT. TpaekTopus.

[lepemenienne, CKOpOCTh (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOPOCTb) U
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUHWHA HA OCH CHUCTEMBbI KOOPAHMHAT.
CrnoxeHue NnepeMeleHUi U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBH)KEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUAJIbHON TOYKU OT BPEMEHU U HX
rpaduKH.

CBoOonHoe maneHue. YckopeHue cBoOOAHOro mnajeHus. [[BukeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPH30HTY. 3aBHUCHUMOCTh KOOpPJIMHAT, CKOPOCTH U
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpauKu.



KpuBonuHeitHoe  aBmkeHue. JIBUKEHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH. YTJoOBas M JIMHEWHass ckopocTh. llepuon u yactora oOpalleHus.
[lenTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIMAIbHOE) U TI0JIHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CIUIOMETP,
JBH)KCHUE CHApSANIOB, LEMHbIE, MIECTEpPEHYATBIE W PpPEMEHHBIE NEpPEAAyH,
CKOPOCTHBIE JTU(THI.

Hemoncmpauyuu.

Mogenbs cuctembl OTCUETA, WILIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

CrniocoObl uccieI0BaHusl IBUKEHUM.

Nnnroctpanus npenesbHOro Nepexoa U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[Tpeobpa3oBanue ABMKEHUN C UCTIOIB30BAaHUEM MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnionenue aBuxkeHUsi Teja, OPOIIEHHOrO MOJ YrioM K TOPU3OHTY U
TOPU30HTANBHO.

HanpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yriI0BOM CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTeH, TPACKTOPUH, CKOPOCTEH NBUKEHHUS OJHOTO U TOTO XKE
TE€Jla B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3yueHre HEpaBHOMEPHOTO ABUIKEHHUS C LIENbIO ONPEEICHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHre yCcKOpeHUs MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUYKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH NYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JIBH>KCHUU.

W3mepenne  yckopeHuss ~ CBOOOJHOTO  majgeHUs  (PEKOMEHJI0BAHO
UCIIOJIb30BaHue TU(PPOBOI Tab0paTOpUN).

W3yyenue pABMKEHHS Tena, OpOIIEHHOro Topu3oHTaldbHO. [IpoBepka
TUIOTE3Bl O MPSMOM NPONMOPUUOHAIBHONW 3aBUCHMOCTH MEKIY JAJIbHOCTBIO
MOJIETA U HAYAJIbHOU CKOPOCTBIO TENA.

N3yueHne JBHXKEHHUS Tella MO OKPYXHOCTH C IOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojaa oOpalieHUsi KOHMYECKOro MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0H HproToHa. HMHepumanbHble cucTeMbl OTcYéTa. llpHHUIMAN
oTHocutenbHOCTH ["anmunes. HenHepuuanbHble cucTeMbl OTCU€Ta (OIpeaesieHue,
TIPUMEPHI).

Macca tena. Cuna. [IpuHUIuMI cyneprno3uiuy CUll.

Bropoii 3akoH HproToHa /U151 MaTepuaabHON TOUKHU.

Tpernii 3akoH HproTOHA 17151 MaTepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsS. OKBHBAJIEHTHOCTh TPAaBUTALMOHHOW H
WHEPTHON MAaCCBI.

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

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBuxyierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHHS! CKOJIBKEHHS W CUJIa TPEHUS
nokosi. Koadduument tpenusa. Cuna conpoTHUBICHUS MPU JBUKEHUU Tea B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUSL.

Hasnenue. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHn4eckrue yCTpPOWCTBA M TEXHOJOTUYECKUE MPOLECCHI: IMOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPIHMAIBHBIX CUCTEMAaX
OTCYETA.

[IpuHIMIT OTHOCUTEIBLHOCTH.

Kauenne AByX UWIMHAPOB WM MIAPOB Pa3HOM MACChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIBLHON CUCTEMBI OTCUETA.

CpaBHEeHHE  pPaBHOACHCTBYIOIIEM  NPWIOKEHHBIX K TEIy CHUI  C
MIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPIIMATIBHOW CUCTEME OTCUETA.

PaBeHcTBO cuil, BOSHMKAIOIIKUX B PE3YJIbTATE B3AUMOICHUCTBUS TEIL.

N3mepenue macce 1o B3auMOIAEHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U NAJCHUU.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepenre paBHOACUCTBYIONICH CUJI TIPU JABMXKEHUH OpYyCKa MO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka THUIOTE3BI O HE3aBUCUMOCTH BPEMEHHM JBWIKEHHUS Opycka IIo
HAKJIOHHOM IUIOCKOCTHU HA 33JIaHHOE PACCTOSIHUE OT €0 MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pPE3MHOBOM 00pa3siie, OT uX aedopmMaiiuu.

W3yyeHne NBHIKEHHUS CUCTEMBI TeEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON depes
JETKui OJIOK.

N3mepenne koddduiienta TpeHus: Mo BEJIMYUHE YTIIOBOTO KO3(QuIireHTa
3aBucuMocTy Fop(N).

HccnenoBanue IBHXKEHUS OpycKa 10 HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

W3ydeHue nBUKEHNs Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpoe Teno. IloctynmarenbHoe M BpallaTeabHOE JIBUKEHUE
TBEPAOro Tejaa. MOMEHT CHJIBI OTHOCUTENBHO OCH BpalleHus. Ilnedo cuiel.
CrnoxxeHue Cul, NPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp Tsxectu Tena.

YcnoBust paBHOBECHS TBEPAOTO TeEIA.

YcrolunBoe, HeyCTOHYMBOE, O€3pa3IMIHOE PaBHOBECHE.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHl: KPOHILUTEHH,
CTPOUTEIIBHBIN KpaH, pelI€TdaTble KOHCTPYKIIUH.

Hemoncmpauyuu.

VY ci10BUsL paBHOBECHSL.

Buns! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOIO TEJA, HMEIOLIEr0 OCh
BpAILECHHUS.

KoHcTpynpoBaHne KpOHIUTEMHOB U PAaCUYET CUII YIPYTOCTH.

M3y4yeHnue ycTONYMBOCTH TBEPIOTO TENA, UMEIOIIETO TUIOLAb OIOPHI.

Tema 4. 3axonwl coxpanenus ¢ mexanuke.

NMnynec MaTepuanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CHCTEMBI MATEPUAIBHBIX TOYEK. TeopemMa O IBHKEHNHN LIEHTPA Macc.

VMITysibC CHIIBI M M3MEHEHNE UMITYJIbCA TENIA.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

MoMeHT umIlynbca MarepuanbHOM TOuYkM. I[lpencraBieHue o0 COXpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PabGora cuibl Ha MajaoM M Ha KOHEYHOM nepemerieHuu. ['paduueckoe
npecTaBiIeHUe padOThl CUIIBI.

MOIIHOCTB CHJIBI.

Kunernyeckass sHeprus MaTepuanbHOW TOUKH. Teopema 00 H3MEHEHUU
KMHETUYECKOU DHEPTUU MATEPUAIBHOU TOYKH.



[loTeHnManbHble W HENOTCHIMAIbHbIC CWIbL. [loTeHIManbHAs >HEprus.
[ToreHuunanbHass sHEprus ynpyro AaegopMupoBaHHOW NpyxuHbl. IloTeHnmanbHas
DHEPrUs Tena B OAHOPOJHOM TIpaBUTAlMOHHOM mnoje. [loreHumaneHas >HEprus
TeJaa B TPABUTALIMOHHOM I10JIE€ OJHOPOJHOIO Iapa (BHyTpH M BHE I1apa). Bropas
KOCMMYECKAsi CKOPOCTh. TpeThbsi KOCMUYECKasE CKOPOCTb.

CBsi3p  pabOThl HENOTEHUMANbHBIX CHJI C HW3MEHEHHEM MEXaHUYECKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUS MEXAHUYECKOW DHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHynn s HWOCAIBHOM KUJIKOCTH KakK CIIEICTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU YHEPTHH.

TexHu4ecKkue yCTpOMCTBAa M TEXHOJIOTHYECKUE MPOLECCHI: JABHKCHHUE PAKeT,
BOJOMET, KONEpP, MNPYKUHHBIM MHUCTOJET, TUPOCKOI, (QUIypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauyuu.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKECHHME.

M3mepenre MOIHOCTH CHJIBI.

W3MeHeHne 3Heprun Tea MpU COBEPIICHNUU PaOOTHI.

B3anmuble npeBpamieHuss KUHETUYECKOM M TNOTEHIMAIbHOM JHEPTUd IIPU
JEUCTBHAN HA TEJIO CUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEPruy Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

W3mepenne nMmysbca Tena o TOpMO3HOMY IIYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJEIW 3JIEKTPOMOOUIISS M MOIIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

M3mepeHne KHHETUYECKOU SHEPTUH TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHUS NTOTEHLIUAIbHOW SHEPIUM MPYKUHBI C pabOTOM CHUJIBI
TPEHUSL.

Omnpenenenue pabOTbl CUIIBI TPEHUS IPU JBWKEHUU TeJla MO HAKIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyJsipHasi pu3nKa 4 TEPMOJAMHAMUKA.

Tema 1. Ocrosbt MONEKYAAPHO-KUHEMUUECKOT meopuu.

OCHOBHBIE TOJNIOKEHUSI MOJIEKYJsIpHO-KuHeTHueckor Tteopun (MKT), wux
ombiTHOE oOocHOBaHue. [luddysus. bpoyHoBckoe aBmxkeHue. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUIL] BellecTBa. Monemn CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TeNl U OOBSCHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. TemmepaTypa W crocoObl e€ um3mepenus. Illkana
temneparyp Llenscust.

Mogenp naeanbHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUH: YACTHUIIBI
rasza IBUKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcomtoTHAs
temneparypa (mkana temnepatyp KenbBuna). 3akon [anpToHa. M30mpoiiecchl B
UJCATPHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
peJICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n306apa.

CBsA3pb  MEXIy JIaBJICHUEM H  CPEIHEM  KUHETHUYECKOM  DHeprueu
MOCTYIMATEIbHOTO TEIJIOBOTO JIBMXKEHUSI MOJIEKYJl HJI€AIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO T'a3a).

CBs13b a0COIFOTHOM TeMITEpaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEPTUEN MOCTYNATEIbHOIO TEIUIOBOTO IBUKEHHUS €€ YaCTHLI.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHl: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMAaTEPUAJIOB.

Hemoncmpauyuu.

Mopnenu 1BUKEHUS YaCTULl BEIIECTBA.

Mopenb OGpOyHOBCKOIO JIBUKEHUS.

Buneoposnuk ¢ 3anuchio peanbHOro OPOyHOBCKOTO JIBUYKEHHUS.

Huddysus KuIKoCTeil.

Mogens onsita IllTepHa.

[IpuTsykeHre MOJIEKY!I.

Mopeny KpucTauInuyeCKuX pemeEToK.

HabGmronenue u rcciieqoBaHuE U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HUccnenoBanne mpouecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECHUS IPH
TeII000MeHe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpMUUYECKOro Tpolecca (PEKOMEHIOBAHO UCIOJIb30BAHUE
rdpoBoii 1adopaTopun).

N3ydeHnne n30X0pHOTO MpoLecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbi.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUU IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHENIHNE 1 BHYTpEeHHHE napaMeTpsl. [lapamerpsr
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYCHUS BEIUYMH, ONHCBHIBAKOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauwanmo TtepmoanHaMuku. (CamMonpoM3BOJIbHAS — peJlaKCalus
TEPMOJMHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopgenp wuaealbHOr0 raza B TEPMOJMHAMUKE — CHCTEMAa YpPAaBHEHHIL:
ypaBHeHue MenzaeneeBa—KitanepoHa U BbIpaXEHHE Uil BHYTPEHHEU DHEPIUM.
VYcnoBrsi IPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHLUEHTPALHs YaCTHILI, BEICOKHE
TeMnepaTypbl. BeipaxxeHue il BHYTPEHHEW SHEPTrUA OJHOATOMHOTO HJICAIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTHYECKUE MTPOLIECCHI.

OnemenrtapHas paboTta B TepMOAMHAMUKe. Berunciaenune paboTsl 1o rpaduky
npouecca Ha pV-auarpamme.

Temonepegaya  kak  crnoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMHMYECKOW  cucTeMbl 0e3  coBepiueHus paborel.  KonBekuus,
TEILIONIPOBOAHOCTD, U3JIy4YCHHUE.

KomnuectBo Ttemnorel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIPHAS
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIJIOTa CrOpaHUsA
ToruBa. Pacuér koimuecTBa TEIUIOTHI TpW  Teruionepenayde. Ilonstue 006
aanabaTHOM Tpoliecce.

[lepBblli 3aKOH TepMOAMHAMHUKU. BHyTpeHHsss »sHeprusa. KosmuecTtso
TEIUIOTBI W paboTa  Kak Mepbl  M3MEHEHUsl  BHYTPEHHEH  JHepruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMHUKM ISl PAaBHOBECHBIX IIPOLIECCOB: YEpE3
3aJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAUHAMUYECKOM CHUCTEMBI HPOXOIMUT
eIMHCTBEHHAS aanadbara. AGCONIOTHAS TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKM JUII  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOYKHO NIE€peIaTh TEIIOTY OT 0ojiee XOJO0IHOTO Tela K 0ojiee HarpeToMy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh MpUpOTHBIX MPOIIECCOB.

[Tpunnumns nevictrs TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKUE ACIEKThI MCIIOIb30BaHUs TEIJIOBBIX ABUraresiei. TemmoBoe
3arpsi3HEHHUE OKPYKAIOIIEN CPEBbI.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOILECCHI: XOJIOIUJIbHUK,
KOHJMIIMOHED, NIW3ENbHBIM M KapOIOpaTOpHBIN JBUTATENd, MapoBas TypOUHA,
IIOJIyYCHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3aLMUs «TEILIOBBIX» OTXOIOB C
UCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHUIIM3alUsl OMOOPTaHUYECKOTO TOTUIMBA JJIs
BBIPAOOTKU «TEIJIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpauyuu.

W3MeHeHune TemnepaTypsl IpH a1uadaTHYeCKOM PaCIIMPEHUH.

Bo3nymnoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.



CrniocoObl U3BMEHEHMSI BHYTPEHHEW SHEPTHUU.

HccnenoBanue annadbaTHOTO mpolecca.

KoMmnbroTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMuUKym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanue npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO mpolecca.

N3ydeHne B3aMMOCBA3M DHEPIUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEMIIEPATYPbI KATIEHUS KUJIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. VcmapeHue W KureHue. Y JenbHas
TEIJI0Ta MapooOpa30BaHUsL.

Haceimennsle w  HeHachlleHHbIE mapbl. KadecTBeHHas 3aBUCUMOCTH
IJIOTHOCTU M JABJIEHUs HACBIIIEHHOTO I1apa OT TEMIIEPATYpPhl, NX HE3aBUCUMOCTH
0T 00bEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPaTyphbl KUIIEHUSI OT JABJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIAXKHOCTD.

Tsépnoe teno. Kpucrammmueckue n amopubie Tena. AHU30TPOIUS CBOMCTB
KpuctayuioB. IlmaBieHne W Kpucrayumsauus. Y JIelbHAas TEIJIOTA IUIABJICHUS.
CyOnumarusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Caur. Moayss FOHra.
[Ipenen ynpyrux aegopmariuii.

TennoBoe paciupeHre KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacimperne. AHTapMOHHU3M TEIUIOBBIX KOJIEOaHHI YaCTHI] BEIIeCTBA KaK MPUYHHA
TEIJIOBOTO pacHIUpEeHHUsl Tell (Ha KaYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTUH B (PAa30BbIX MEPEX0OIaX.

VYpaBHeHue TerioBoro OanaHca.

[ToBepxHocTHOE HaTskeHHe. Koah(duIMeHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanumisipasie siBnenus. J(aBineHue noa MCKpUBIEHHON NOBEPXHOCTBIO KUIAKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEpUAJIBI.

Hemoncmpauyuu.

TemnnoBoe pacmpeHue.

CBoOIICTBa HACBILLICHHBIX TAPOB.

Kunenune. Kunenue npu noHM>KEHHOM JTABJICHUM.

M3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUIbHBIMH TJIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUs.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MepeHNUs BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJIEHUSA KPUCTAININYECKOTO BEIIECTBA.

Buner nedopmanuii.

HaGmronenue manbix aedopmariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIILIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3/JyXa M OILIGHKAa Macchl MapoB B
MIOMEIIECHUH.

N3mepenne kodpduiimenTa moBEpXHOCTHOTO HATSHKCHUS.

N3mepenne moayis FOnra.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuum  pe3sMHOBOro obOpasma oT
MIPUJIOKEHHOUN K HEMY CHJIBI.

Pa3znen 4. JDiekTpoauHaMuKA.

Tema 1. Inekmpuueckoe noe.

OnexTpuzaums Tel U €€ MpOsIBICHUS. OJEKTpuYeckuil 3apsa. JIBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOOHWKHM, NOHMAJIEKTPUKH U  MOJYIPOBOIHUKH.
DJIEMEHTapHBIM JJIEKTPUYECKUNA 3apsii. 3aKOH COXPAHEHHUs DJIEKTPHUYECKOTO
3apsza.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsaapl. 3akoH KyrnoHa.

Onektpudeckoe nose. Ero neiictBrue Ha 3JIEKTPUUYECKUE 3apsiIbl.

Hanpsok€aHocTh  anekTpuueckoro  mosis.  [IpoOHwiit  3apsa. Jluauwm
HaIpsHKEHHOCTH DJIEKTPUUECKOTO MoJsl. OJHOPOIHOE AIEKTPUUYECKOE MOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATHYECKOTO ITOJsA. Pa3HOCTH MOTEHIMANIOB U
HanpspkeHue. lloteHnumanbHass SHeprus 3apsga B AJIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHIMaN 3NEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMANIOB ISl  AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaKk u
HEOTHOPOJTHOTO).

[IpyHIMT CyNIEpIO3ULNN ITIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
PaBHOMEPHO 3apsKEHHOTO M0 o0béMy Imapa. [losle paBHOMEpPHO 3apsyKEHHOM
OeckoHEeUHOM TIOCKOCTU. KapTwHbl JUHUM HAOpsHKEHHOCTH JTUX TMOJeH U
HKBHUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B BJIEKTPOCTATUYECKOM IoJIe. Jusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KonnencaTop. DIeKTpOEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE coenMHEHUE KOHIEeHCAaTOPOB. [locnenoBarenbHOe COEqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

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

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: SJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTATHUECKash 3alllUTa, 3a3eMJICHHE DJICKTPOIPUOOPOB,
KOHJIeHCATOpHkI, renepaTop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICHCTBUS JICKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE TOJIE IBYX 3apSKEHHBIX IJIACTHH.

Mopaenb snekTpoctatuueckoro reneparopa (Baun ae I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUUECKAS 3ALIUTA.

YCTpONCTBO U AEUCTBUE KOHACHCATOPA NOCTOSHHOW U TIEPEMEHHONU EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaau
MJIACTUH, PACCTOSIHUSI MEXAY HUMU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHEPrust JIEKTPUUECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCAaTOpa YEPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKmMuUKym.

O1neHka cujl B3auMOJEHCTBUS 3apSKEHHBIX TET.

Habmronenue npeBpaliieHusi SJHEPTUH 3apSKEHHOTO KOHJIEHCATOPpa B SHEPTUI0
W3JIyYEHUS CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LIEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIINAJIOB (HampsiKeHUs ) pu
MOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 21eKmpuydeckuil mok.

Cuuia Toka. [TocTosIHHBIN TOK.

VYcioBus CymecTBOBaHUSL MOCTOSHHOTO 3JIEKTPUYECKOTO TOKAa. MCTOUHMKM
toka. Hammpsoxenue U u D/1C &.

3akoH OMa i1l ydacTKa LEMu.

DIIEKTPUYECKOE COIIPOTUBJIEHUE. 3aBUCUMOCTh CONIPOTHUBJIEHUS
OJHOPOJHOIO NPOBOJAHHWKA OT €ro JUIMHBI WM IUIOMIAAHA IIONEPEYHOrO CEYECHUS.
VY 1ebHOE CONTPOTUBIIEHUE BELIECTBA.

[TocnenoBaTenbHOE, MapalICIbHOE, CMEIIAHHOE COCIUHEHNE MPOBOJIHUKOB.
Pacuér pa3BeTBIE¢HHBIX AekTpruueckux mnenei. [IpaBuia Kupxroda.



Pabota snextpuueckoro Toka. 3akoH [xoyns—Jlenna.

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

OJIC u BHYTpEHHEE CONPOTUBJIECHHWE HCTOYHMKA TOKa. 3akoH Oma mis
MOJMHOW (3aMKHYTOW) OJJIEKTPUYECKOW 1enu. MOIIHOCTh MCTOYHMKA TOKA.
Kopotkoe 3ambikanue.

KonzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHn4eckue yCTpPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHL: aMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUH.

Hemoncmpauyuu.

M3mepeHne CUiibl TOKa U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS I PE3UCTOPA,
JIaMITbl HAaKaJIUBaHUS U CBETOUOAA.

3aBUCUMOCTh COMPOTUBIICHUS UIMHAPUYECKUX HTPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COIPOTUBIIEHUS MPU MOCTOSSHHOM
HaIpsKEHHUH.

[Tpsimoe n3mepenne JJIC. KopoTkoe 3amMbIKaHUE ralbBaHUYECKOTO SJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco0Obl coenuHeHUs1 UCTOYHUKOB Toka, DJIC OaTapeil.

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

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBaHye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIEHUS TPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBIL TOKA OT HANpPSOKEHUS U  JIAMIIBI
HaKaJIUBaHMUS.

YBenuueHue npejesna u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTUBJIEHNS HICTOYHHUKA TOKA.

HccnenoBanne 3aBucumMoctd J/[C ranpBaHMYECKOrO 3JIEMEHTa OT BPEMEHHU
IIpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTU MOTEHIIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKA
OT CUJIbI TOKA B IIEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckas MPOBOAUMOCTb  PA3IUYHBIX  BEIIECTB.  DJEKTPOHHAA
MPOBOAUMOCTE TBEPIBIX METALIOB. 3aBUCHUMOCThH COMPOTHBIICHUSI METAIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.



DJIEKTPUYECKHI TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TYyYKOB.

[TonynpOBOIHUKMU. CobOcTBeHHas u puMeCHast MIPOBOANMOCTb
noJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoia. [lomynpoBoIHUKOBBIE TPUOOPHI.

DNEKTPUYECKU TOK B AJIEKTPOJIUTAX. DJIEKTPOJUTUYECKAS IUCCOLUALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OneKTpudecKuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATENbHBIN
pa3psia. PaznmuuHble TUIIBI caMOCTOSATENBHOTO pa3psiaa. Momuus. [lnazma.

TexHuyecknue yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHUE: Tra3opa3psiaHbIe
JaMIIbI, JJICKTPOHHO-TTydeBash TpyOKa, MOJYIMPOBOJHUKOBBIC MPUOOPHI: THO,
TpaH3UCTOp, (OTOAMOA, CBETONMOJ, TalbBaHWKA, padUHUpPOBAHUE MENH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCThH CONIPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

W ckpoBoii pa3psa U IpOBOJIUMOCTb BO3yXa.

CpaBHEHME IPOBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOAUMOCTH AUO/A.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HabGmrogenue snektponnsa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO MOHA.

HccnenoBanrie  3aBUCMMOCTH  CONPOTHUBJIEHUS  TEPMOPE3UCTOpAa  OT
TeMIepaTyphbl.

CHsiTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUOA.

DU3NYECKHI PAKTHKYM.

CrnocoObl u3MepeHus (pU3NYeCKux BEIUYHMH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCOJIFOTHBIE U OTHOCUTEJIBHBIC MOTPEUTHOCTH U3MEPEHHUN (PU3NYECKUX BEITUYHH.
OneHka rpaHull MOrPEUIHOCTEM.

[IpoBeeHME  KOCBEHHBIX HW3MEPEHHMH, HCCIEIOBAaHUM  3aBUCHUMOCTEHN
bu3nYeCcKUX BEJIWYMH, TPOBEPKAa NPEMIOKEHHBIX THUIOTE3 (BBIOOp W3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazaenax «YUYEHUYECKUU  SKCIEPUMEHT,
71ab0paTOpHbIE pabOTHI, IPAKTUKYM ).

Me:xnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHa B 10 kiacce
OCYILECTBIISIETCSA C YUYETOM COJAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTEeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmnule noHaAmMuUs, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20
no3nanuA: SIBICHUE, HAY4YHBIM (akT, rumnore3a, (U3MyYecKas BEJIMYMHA, 3aKOH,



Teopusi, HAOJIIOJEHUE, DKCIEPUMEHT, MOJIEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEUTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1ad0paTopusi.

Mamemamuxka: pelieHHWEe CHUCTEMbl YypaBHeHUM. JluHelHas QyHKIus,
napaboiia, rurepobona, ux rpaguKu U cBoicTBa. TpUroHOMeTpUueckue (PyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIIMHU HA OCH KOOPJIUHAT, CIIOKEHNUE BEKTOPOB.

Buonocusa: mexanuueckoe ABMKEHHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIJIOO0OMEH KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOLIEH Cpelbl,
yTUiIu3aluusa OHOOPraHMYEeCKOro TOIUIMBA Ui BBIPAOOTKM «TEIJIOBOM» U
AIIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHBIE SIBJIEHUS B IPUPOJIE,
AIIEKTPUYECKUE SBJIICHUS B JKUBOW MPUPOJE.

Xumusa: NHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJIYyYEHWEe HaHOMAaTepHalIOB, TEIJIOBbIC
CBOMCTBA TBEPABIX TEJI, KUIAKOCTEN M Ia30B, JKUJIKHE KPUCTAILIBL, SJIEKTPUUECKUE
CBOMCTBA METAJUIOB, dJIEKTPOJIUTAYECKAs TUCCOLMAIMs, TaJlbBaHUKA, JJIIEKTPOHHAs
MHUKPOCKOITHS.

TI'eocpagpua: Bna>xxHocTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozun: nipeoOpa3oBaHNe JBIKCHUN C WCIIOJH30BAHUEM MEXaHWU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUs B TEXHHUKE, CTATUYECKHE KOHCTPYKUHUU
(KpOHIUTENH, peméTyarble KOHCTPYKIMHU), HUCIOIb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue), JBUTATEb BHYTPEHHEIO
Cropanusi, napoBasi TypOuHa, ObITOBOI XOJOAUIBHUK, KOHAULIMOHEP, TEXHOJIOTUU
NOJIy4YEHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIE HAHOMAaTEpHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
razopazpsaHble JaMIIbl, OIYIIPOBOJIHUKOBBIE IPUOOPHI, raibBaHUKA.

11 KJIACC

Paznen 4. DiekTpoauHaMuKA.

Tema 4. Macnummnoe noe.

BzauMopelicTBrE TOCTOSIHHBIX MarHuTOB M NPOBOJHUKOB C  TOKOM.
MarnutHoe mosie. BekTop MarHMTHOW WHAYKUHMHW. [IpyuHOMIT Cyneprno3uuuu
MAarHUTHBIX NOJIEW. JIMHUM MAarHUTHOW MHAYKIIUH.

MaruutHoe 1ojie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrnepa, e€ HalpaBJIE€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanmpaBiae€HUE U MOAYJb. [[BUKEHUE 3apsSKEHHON YACTULIBI
B OJIHOPOJIHOM MarHuTHoM mnoJje. Pabota cunbl JlopeHna.

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



TexHuueckue YCTPOﬁCTBa N TCXHOJOTMYECKHUE IIPOHCCChI: IMPHMCHCHHUC

MTOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauyuu.

KaptuHa 7uHMHA  WMHOYKUMM ~ MAarHATHOTO — MOJSL  IOJIOCOBOTO M
[10JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa 1MHMI MarHUTHOW MHIAYKIWHU NIOJIS JUIMHHOTO MPSMOTO MPOBOJAHMUKA
Y 3AMKHYTOI'O KOJIBIIEBOI'O IIPOBOJHUKA, KATYIIKH C TOKOM.

B3aumonencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cumbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HabmroieHue 1BUKEHUs Iy4yKa JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHMn JEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHATO3JIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.

HccnenoBanre MarHUTHOTO IOJIS IIOCTOSTHHBIX MAarHUTOB.

HccnenoBaHue cBONCTB (heppOMarHeTUKOB.

HccenenoBanne neMCTBUSI MOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

M3y4yenue 3aBUCUMOCTH CHJIbI AMIIEpPA OT CHJIBI TOKA.

Omnpenenenne MarHUTHOW MHIYKLIIMHA Ha OCHOBE U3MEPEHUS CUIIBI AMIIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHWTHOU
uHaykuuu. OJIC uHaykuuu. 3aKOH AJIEKTPOMArHUTHOM uHHAYKIMM PDapanes.
Buxpeoe anexkrpudeckoe noiie. Toku Oyko.

OJIC MHAyKIMHM B NPOBOJHHUKE, IBHXKYILIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

[IpaBuiio Jlenna.

NupykTtuBHOCTE. Karylika HMHIYKTMBHOCTH B ILENM IIOCTOSHHOTO TOKA.
SABnenune camonnaykuuu. 9J1C caMOMHIYKIIMH.

OHeprust MarHUTHOTO I1OJIS KaTYIIKU C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: WHAYKIMOHHAS
11e4b, COJICHOM], 3alllUTa OT JJIEKTPU3ALMH TEJ IIPU ABUKECHUU B MArHUTHOM I10JIE
3emuu.

Hemoncmpauyuu.

HaOnronenue siBneHus 3IeKTpPOMarHuTHOM MHTYKIIHH.

Uccnenoanne 3aBucumMoctd IJIC MHAYKOMU OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tamenre MmarauTa B aJlOMUHHUEBOM (MeIHON) TpyOe.

SIBneHne cCaMOMHIYKIIHUH.

UccnenoBanue 3aBucuMoctd DJIC caMOMHIYKIMH OT CKOPOCTH W3MEHEHUS
CUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOM UHAYKIIHH.

OnpeneneHre MHAYKIUU BUXPEBOrO MarHUTHOIO TTOJISL.

HccnenoBanue sIBICHUS] CAMOUHTYKIIHH.

COopka MOJIeNu JIEKTPOMArHuTHOTO FeHepaTopa.

Pa3nea 5. KoJsieoanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebatenbHas cuctema. CBOOOAHBIE KOJIEOAHMUS.

["apmonnueckue konebanusi. KnnemaTnueckoe M AMHAMUYECKOE OIMHUCAHHE.
DHepreTUYEeCcKoe ONrcaHue (3aKOH COXpaHEHUs MEXaHWYECKOM sHepruu). BeiBon
JUHAMUYECKOI0 OMUCAHUs FTApPMOHUYECKUX KOJIeOAaHUM U3 MX SHEPreTUYECKOro u
KMHEMATUYECKOTO ONIMCAHMUS.

Amrntyaa u ¢aza xonebanuil. CBsi3b aMIUIUTYIbl KOJ€OaHUN HCXOIHOM
BEJIMUYMHBI C aMIUTUTYAaMH KOJIeOaHU €€ CKOPOCTU U YCKOPEHHSL.

[lepron u yactora kojeOGanuid. Ilepuon ManabiX CBOOOJHBIX KOJICOAHMI
MaTeMaTuyeckoro MasatHuka. llepuon cBoOOAHBIX Ko€OaHUN MPY>KUHHOTO
MasITHHUKA.

[TonsiTue o 3atyxaromux kKoneOaHusx. BeiHyXneHHble Konebanus. Pezonanc.
Pe3zonancnas kpuBas. BrausHue 3aTyxaHus Ha BHJ PE30HAHCHOW KpPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMCTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauyuu.

3anuck K01e0aTeTbHOTO ABUKEHUSI.

HabGnronenne He3aBUCUMOCTH NIEPUOJIa MANbIX KOJIeOAaHUN Tpy3a HA HUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyXaromux Koie0aHU U 3aBUCUMOCTH epro/ia CBOOOIHBIX
KOJIe0aHUM OT CONMPOTHUBIICHUS.

UccnenoBanre konebaHWi TIpy3a HAa MACCHUBHOM TNpPYyXKUHE C IEJbIO
dbopmupoBaHus NpeACcTaBiIeHU 00 UAcaIbHON MOJIENN MPY>KUHHOTO MasTHUKA.

3aKOH COXpaHEeHMsI SHEPTUH NP KOoJIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Habmonenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHWNH HUTSHOTO M MPYXKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBUXKEHUSA TeJa B X0JIe KoieOaHUil Ha yIIpyroM MojBece.

N3yueHne NBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue FHEPTUH B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAOIIMUX KOJIEOaHUI.

HccnenoBanrie BIHY X ACHHBIX KOJIEOaHUIA.

Tema 2. dnekmpomacHummnuple KO1eOAHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
uaeanbHoM KosiebatenbHOM KOoHType. Dopmyna Tomcona. CBsi3b aMILTUTYIbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CHIIbI TOKa B KOJie0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUU B UACATBHOM KOJIeOaTeIbHOM KOHTYPE.

3aTyxaromniue AIIEKTPOMArHUTHBIE KoJieOaHmsl. BrinyxneHHbIE
3IIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemeHHbII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIONIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHUS MpU Pa3IMYHON (dopme
3aBUCHUMOCTH IEPEMEHHOIO TOKA OT BPEMEHMU.

CuHycOMJQIbHBIA MEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VHIYKTUBHOCTH B LIEMH CUHYCOMJAIBHOTO IIEPEMEHHOrO TOKAa. Pe30HaHC TOKOB.
Pe3onaHC HanpsiKeHUN.

Uneansubiii  Tpancopmartop. IlpousBonctBo, mnepemaya u mnotpediaeHue
AIIEKTPUYECKOU SJHEPTUH.

OKOJIOTUYECKHE PHUCKU TMPU MPOU3BOACTBE 3JeKTpodHepruu. Kynbrypa
VICIIOJIb30BaHUS DJIEKTPOIHEPI U B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMUYECKHE MPOLECCHI: JIEKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepeiay.

Hemoncmpauyuu.

CBOOOIHBIE IEKTPOMATrHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUM OT MUHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eHepaTop HE3aTyXarOIMKX 3JIEKTPOMATHUTHBIX KOJICOAHUH.

Mojienb 3JIEKTPOMAarHUTHOTO Te€HEPATOPA.

BriHyX1eHHbIE CHHYCOMIaTIbHBIE KOJIEOAHUS.

Pe3ucrop, kaTymika MHAYKTUBHOCTH M KOHJEHCATOP B LENMH MEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTYyIIKH
VHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ACHCTBUS TpaHCchopMaTopa.



Monens TMHUY 3JIEKTpOnEpeIayn.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3zyuenue tpanchopmaropa.

HccnenoBanre NMEPEMEHHOTO TOKAa 4Yepe3 IOCJIEA0BATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habiroienue 31eKTpOMarHUTHOTO pE30HaHCa.

HccnenoBanue padOThl HCTOUHUKOB CBETA B LIENH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbI.

MexaHudeckrue BOJIHBI, YCIOBUSI HX pacnpoctpaHeHus. [lonmepeunsle u
IpOJOJIbHBIE BOJHBL lleproa, CKOpOCTh pacnpoCTpaHEHWs M JJIMHA BOJIHBIL
CBolicTBa MEXaHMYECKHMX BOJH: OTpa)XXCHHUE, NPEIOMIICHUE, MHTephEepeHUUs U
nudpaxims.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEBI.

OJNIEKTPOMAarHUTHBIC BOJIHBI. Y CJIOBHSI U3JIyYEHHs DJIEKTPOMATHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTPAXKEHHE,  IPEIOMIICHUE,
NOJIIpU3aIUsl, MHTepPEpEeHLUs U AU(paKLusL.

[IIkana 31€KTPOMAarHUTHBIX BOJIH. [I[pUMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMIIBI pagUOCBA3H U TeneBuaeHus. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHUYEeCKUEe YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIBHbIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHUK, TeIEBU30D, aHTeHHa, Tenedon, CBY-neusp,
YJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUIA.

Habimroienue oTpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenue nareppepeHuny u 1uppakiiuy MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro MIPpUMEHEHUE.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOW H
4acTOTOMN KoJeOaHU.

HccnenoBanne  CBOMCTB — DJEKTPOMArHUTHBIX — BOJIH: OTpa)keHue,
pesoMIICHUE, OJSIpU3alus, AUPPaKIys, UHTEpPEepeHIus.

Oo6napyxeHue nHPaAKPaACHOTO U YIBTPAPUOIETOBOTO U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.



N3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHEHOE pacIpOCTPAaHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeuyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHuil B
iockoMm 3epkaie. Chepudeckue 3epkaa.

[Ipenomnenue cBeta. 3aKOHBI NPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTENb
npesnomieHuss. OTHOCUTENBHBIN NOKa3aTesb npeaomiieHus. 11ocTOSHCTBO 4acTOThI
CBETA M COOTHOIICHHE JUIMH BOJIH NPHU NEPEXOAE MOHOXPOMATHUYECKOI'O CBETA
4yepes3 rpaHully paszena IByX ONTUYECKUX CPEl.

Xon nydeit B mpuszme. [ucnepcusi cBera. CaoXHBIM cOoCTaB 0O€I0TO CBETA.
[{BeT.

[lonHoe BHyTpeHHEEe OoTpakeHHe. [IpenenpHbIi yroa MmojHOro BHYTPEHHETO
OTPAKECHMUS.

CobOuparomie W paccedBaroniue JuH3bl. ToHkas JsuH3a. DoKycHOe
paccTOsSTHUE W ONTHYECKas CUJla TOHKOM JIMH3bl. 3aBUCHUMOCTbh (POKYCHOTO
paccTosiHusl TOHKON c(epuyeckoil JHMH3BI OT €€ T€OMETPHUH U OTHOCHUTEIHHOIO
II0KA3aTeIsl MPEIOMIICHUS.

dopMyJia TOHKOM JIMH3bI. Y BEJIMYEHHUE, JaBAEMOE JINH30M.

Xoa ny4a, NMpOWENIIErO JUH3Y MHOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuyeckoil ocu. IlocTpoeHune u300pakeHUI TOYKM U OTpe3Ka IMpsIMOM B
COOMpAIOIINX M PACCEHBAIOLINX JHH3aX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnocoOHOCTh. [71a3 kak onmTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontmka. WuTtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
YcnoBust HaOMOIEHUS MaKCUMyMOB W MHHMMYMOB B HWHTEphEpPEHITMOHHON
KapTHHE OT JBYX KOTIEPEHTHBIX HCTOYHUKOB. IIpumepsl Knaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCMMYMOB IIpHM TAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspuzamnus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: OYKH, JIyma,
NEPUCKOI, (oToamnmapaT, MUKPOCKOI, MPOEKLUMOHHBIN ammapaT, MPOCBETICHHE
OTITHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeoMIICHUsI CBETA.

Habnrogenue nojHOro BHyTPEHHETO OTpakeHusl. MoJienb CBETOBOIA.

HccnenoBaHne xXoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne cBOMCTB M300paXE€HUM B JIMH3AX.

Mopenu MuKkpockorna, TeJIeCKona.

HaGmonenune natepdepeHnm crera.

HaOmtonenue n1BeToB TOHKUX MIEHOK.

Ha6mronenue nudpaxium ceera.

N3ydenne 1uppakimOHHON pEIIETKH.

HaGmronenune nudpakiilmioOHHOTO CIIEKTpa.

HabGnronenue nucnepcuu cBera.

HaOmronenue nonsipuzanuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

W3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSI OT BellecTBa (Ha
IPUMEPE KUJIKHUX JTHH3).

N3mepenne poKyCHOro pacCTOSHUS PACCEUBAIOIINX JINH3.

[Tonyuenue n300paxkeHUsi B CUCTEME U3 IUIOCKOTO 3epKaJia U JIUH3bI.

[Tonyyenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6monenue nudpaximm, naTEpGEPEHIINHT U MOISTPU3AIAN CBETA.

N3yueHnue noyisipu3aliii CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yyenue naTepPepeHInm JIa3epHOTr0 U3IIyYEeHHS Ha IBYX ILETsX.

HabGnronenue nucnepcuu.

Hab6mronenue u uccnenoBanre qupakiimOHHOTO CIIEKTPa.

N3Mepenue IIMHbI CBETOBOUM BOJIHBI.

[TonydyeHue criekTpa U3Iy4YEHUs] CBETOJMOAA MPU MOMOIIU TU(PAKIIMOHHON
PEIIETKMU.

Paznesn 6. OcHOBBI CIeNHAJIBHON TEOPHUH OTHOCUTEILHOCTH.

['panunpl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIieIMaIbHOW TEOPUHU OTHOCUTEIBHOCTH.

[IpocTpaHncTBeHHO-BpeMeHHON  uHTepBal. [IpeoOpaszoBanus  JlopeHiia.
VYcnoue npuunHHOCTH. OTHOCUTEIBHOCTH OAHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIIECHUE JIUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CITYTHUKOBBIE
NPUEMHHKH, YCKOPUTEH 3apSHKEHHBIX YACTHIL.

YyeHndeckuil 3KCIIepUMEHT, J1a0opaTOpHbIe PabOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DSHEPrUU  PEISITABUCTCKUX  4YacTull (1o
dboTorpadusM TPEKOB 3apHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnycKyaapHho-801H0801 0yaiu3m.

PaBHOBecHOE TermioBOE M3IydeHHUE (M3TydeHUE aOCOTIOTHO YEPHOTO TEa).
3akoH cMmenienus: Buna. ['mnores3a [1Inanka o kBaHTax.

®OTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dotoadpdext. Onbitel A. I'. CrosneroBa. 3akonbl poTtorddexra. YpaBHEeHHE
Ouamreitna s hotodddexra. «KpacHas rpanunay gotodrddexra.

JlaBnenue cBera (B YACTHOCTH, JIABJICHWE CBeTa Ha aOCOJIOTHO
MOTJIONIAONIYI0 M aOCOJIIOTHO OTpaxkarollyto mnoBepxHocTh). OmbiTel 1. H.
JleOenena.

BomnHoBsie cBolicTBa yactull. BosHbl ne bpoins. {nvnaa BonHbL Ae bpoiins u
pasMmepbl 00JlacTH  JIOKaNIM3alMK JBUXKYIIEWcss dactuibl. KopnyckymnspHo-
BOJIHOBOM yanu3Mm. Ju@pakius 3JeKTpOHOB HAa KpUCTaIax.

Crnenuguka nsmepenuit B Mukpomupe. COOTHOIICHUS HEONPEeAeTIEHHOCTEN
['eitzendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKUE MPOLIECCHI: CHEKTPOMETP,
dboToremMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauyuu.

®dotoapdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeIHETo GoTodddexTa.

Hccnenoanrie  3aBUCHUMOCTH  CONPOTHUBJIEHUSI  MOJYNPOBOAHUKOB  OT
OCBELICHHOCTH.

CBeToauon.

Conneunas Gartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenne nocrostaHoM [Inanka Ha ocHOBe uccienoBanus Gporodddexra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHUS.

Tema 2. Quzuka amoma.

OnbITEl MO HKCCIEIOBAHUIO CTpOoeHUs aroMa. [lmaHerapHass mojenb aroma
Pesepdopna.

[Toctynatel bopa. U3nyuenue u nornomnienre GOTOHOB MPHU MEPEXOAE aTOMa
C OJIHOTO YPOBHSI DHEPTUU HA IPYTOU.



Buapl ciektpoB. CrieKTp YpOBHEN S3HEPTUH ATOMA BOJOPOA.

CHnoHTaHHOE U BBIHYKJIEHHOE U3IydeHHe cBeTa. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPalbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaOmronenue muHeNYaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIIMX YaCTHUL.

OnpeneneHue JIMHBI BOJIHbBI JTA3€PHOTO U3TyUYECHUSI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

HaOmronenue muHeRYaToro crekTpa.

HccnenoBanne CreKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qu3zuka amomnozo A0pa u I1EMEeHMAPHBIX YACMUY,.

Hyxnonnass monens sapa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. N30Tomnsl.

PanunoaktuBHOCTh. Aubda-pacnaj. DNEKTPOHHBIM M TO3UTPOHHBIM OeTa-
pacmnan. [ 'amma-nsnyyeHue.

3aKOH paJUOAKTUBHOIO pacmnana. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOIICTBa MOHHU3UPYIOLIETO HU3Iy4YEeHUsS. BiMsHuME pagnoakTHUBHOCTH Ha IKUBbIC
opranu3Mbl. EcTecTBeHHBIN (oH u3nydenus. Jozumerpus.

DHeprus CBS3M HYKJIOHOB B sifpe. SAnepubie cwbl. Jlepext maccsr siapa.

SAnepusie peakuuu. Jlenenue u cunres saep. Anepusie peaktopsl. [IpobiemMsr
YOPABISIEMOTO TEPMOSAJEPHOTO CHHTE3a. ODKOJIOTMYECKHE AaCHEKThl pPAa3BUTHSA
AJIEPHOM SHEPrETUKH.

Metoasl perucTpaliiy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

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

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

EnunHcTBO usnueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBA U TEXHOJOTUYECKHE ITPOLIECCHI: TO3UMETP, Kamepa
Bunbcona, saepHbIii peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHasl ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM oTorpadusim).

HccnenoBanue paaroakTUBHOTO (POHA C UCTIOJIB30BAaHUEM JI03UMETPA.

W3y4yenue nornomieHns 0eTa-4acTUIl aTFOMUHAEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3HKH.



Otansl pa3BUTUA acTpoHoMuUU. [IpUknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuHu. I[IpUMEHMMOCTb 3aKOHOB (U3UKH JUIsI OOBSICHEHUS MPUPOJIbI
KOCMUYECKHX 00BEKTOB.

Metoapl acTpOHOMHYECKHX HccienoBaHui. COBpPEMEHHbBIE ONTUYECKUE
TEJIECKOIIBI, PAANOTEIIECKOITBI, BHEATMOC(EPHAsT aCTPOHOMUS.

Buna 3Bé3nnoro nHeba. Co3Be3ausi, sSpKH€ 3BE3MbI, IUIAHETHI, UX BUAUMOE
JBH>KECHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. Mlctrounuk sHeprun CoJiHIla U 3BE3 /.

3BE3/1bI, UX OCHOBHbBIEC XapaKTEPUCTUKH. J[MarpamMma «CeKTpaIbHbIA KIacc —
CBETHUMOCTB». 3BE3MBI TJIaBHOW MOCIJIEI0BATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTbY» ISl 3BE3] TJIABHOM IOCIENOBATENBHOCTU. BHYTpeHHee cTpoeHue
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BOIonnM CoJiHIa U
3BE3/. DTallbl )KU3HU 3BE3].

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenne um aBwxeHue CoaHIA B
[Nanaktrke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpaAX
TaJIaKTHK.

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

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yuenuueckue naonwooenus.

Habnronenust 3BE31HOrO HeOa HEBOOPYKEHHBIM TIJIA30M C MCIOJIB30BAaHUEM
KOMITBIOTEPHBIX TPHJIOKESHUH I ONPEAeSICHUS TMOJ0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi CeBEpHOro MOJIyIIapusi U SpPKUe
3BE3/IbI.

HabOmtonenuss B Ttenmeckon JIyHbI, MIaHET, TYMaHHOCTEHM M 3BE3IHBIX
CKOILJICHUM.

DU3NYECKHI PAKTHUKYM.

CrnocoObl u3MepeHus (pU3NYeCKux BEIUYHMH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOGCOJIFOTHBIE U OTHOCUTEJIBHBIC MMOTPEUTHOCTH U3MEPEHHUN (PU3NYECKUX BEITUYHH.
OneHka rpaHul] NOrPeIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX U3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
bu3nYeCcKUX BEJIWYMH, TPOBEPKAa NPEMIOKEHHBIX THUIOTE3 (BbIOOp W3 pabdoT,
ONHUCAaHHBIX B  TEMATUYECKUX  pa3ienax «YUYEHUYECKHH  IKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O0o0maromnee NOBTOPEeHUeE.



O0o001eHNe 1 cucTeMaTU3alusl COAEepkKaHUs pa3fesioB Kypca «MexaHuKay,
«MounekymnspHas (pu3nKa U TEpMOJAUHAMUKA», «DIeKTpoauHamMuKay», «Konebanus
U BOJIHBD», «OCHOBBI CIELHAIbHOW TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
buznka», «IEMEHThI ACTPOHOMHHU U aCTPOPUBUKID.

Ponp ¢usuku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOW M 3THYECKON cepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHON Hay4yHOI KapTUHE MUpa, 3HAUEHUE ONMMUCATEIbHOM,
CUCTEeMATU3UPYIOIIeH, OOBSICHUTENPHOM UM  IPOTHOCTHYECKOW  (PYHKIIMIA
duznyeckoit Teopuu, poib GU3NUECKOl Teopuu B (POPMUPOBAHUU MPEICTABICHUN
0 (u3MYecKoil KapTUHE MUpPA, MECTO (U3NYECKON KApTUHBI MUpPA B OOIIEM pSIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.

Me:xnpeaMeTHbIe CBA3H.

Nzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCSL C YYETOM COJZIEPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpauu U TEXHOJIOTHH.

Mescnpeomemmnvle nOHAMUSA, CEAZAHHBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HAHUA: SBIICHUE, HAY4YHbIH (aKT, TUIIOTE3a, (PU3MUecKass BEJIWYMHA, 3aKOH,
Teopusi, HAOJIOJACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, ITUBpOBast 1adbopaTopusi.

Mamemamuka: pelIeHUE CUCTEMBbl YypaBHEHUH. TpPUTrOHOMETpPUUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKIECTBO. BEKTOpPBI M MX MPOEKLUMH HA OCH KOOPJIMHAT, CIOKEHHUE BEKTOPOB.
[TpousBogubie snemeHTapHbIX (QyHKuMi. [Ipu3Haku 1omOOMsS TPEYroJIbHUKOB,
OTIpeJIeIICHNE TUIOMIAIN TIIOCKUX (GUTYp U 00BEMA TElI.

Buonozua: >nextpuueckue SBICHHUS B JKUBOM NpUpoje, KoseOaTeslbHbIE
JIBUKEHHMSI B JKMBOM NPUPOJE, DKOJOTMYECKHUE PUCKH IPU IMPOU3BOJACTBE
AIIEKTPOIHEPTUH,  OJICKTPOMArHUTHOE  3arpsi3HEHUE  OKPYXKAloIled  Cpemsl,
yIbTPa3ByKOBasi IUArHOCTHUKAa B MEAULIMHE, ONTUYECKUE SBIICHUS B HKUBOU
IpUpOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJNINYECKAs! CTPYKTYpa TBEPABIX
T€JI, MEXaHU3Mbl OOpPa30BaHMs KPUCTAUIMYECKON PpEIIETKH, CHEKTPAIbHBIN
aHaJIu3.

I'eocpagpua: marHuTHBIE TONAKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericmorpad.

Texnonocua: TPUMEHEHHE T[OCTOSHHBIX MarHUTOB, AJIEKTPOMAarHuTOB,
3IIEKTpOJIBUTaTENb SIKOOH, reHepaTrop MEepeMEeHHOro TOKa, MHAYKLIHUOHHAs Medb,
JVHHUM 3JIEKTpoONepeaay, 3JIeKTPOABUTATENb, pajlap, paIuoONpuéMHUK, TEIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKa B TEXHUKE,



HpOCKHHOHHBIfI aIrrapar, BOJJOKOHHAA OIITHKA, COJIHCUHAA 63.Tap€${, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs DOHEPICTHUKA 1 OKOJIOTMYCCKHUEC aCIICKThI eé Pa3BUTHA.



I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI' PAMMBI I10 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBIIET'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHs Yy4deOHoOro mpemmera «Dusnkay
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YJArOIINXCsI PYKOBOJCTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UILIMEH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIIbITA M OMbITA JESITEIBHOCTH B MPOLECCE pPeaM3ali OCHOBHBIX HaIlPaBJICHUN
BOCIUTATEIILHOMN JEATEIILHOCTH, B TOM YUCJIE B YACTH:

rPasKIAHCKOT0 BOCIIMTAHMSA:

e C(OpMUPOBAHHOCTh TPaXJAHCKOM  MO3UIMM  OOydYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUIICKOTO 00IIEeCTBa;

e TMPUHATHE TPAJUIIMOHHBIX OOIIEYEIOBEUECKNX TyMAaHUCTUYCCKUX U
JEMOKPATHYECKNUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO ACATEIBbHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOmiecTBa, Yy4yacTBOBaTb B CAMOYNpaBICHUHM B 0Opa3oBaTeNbHOM
OpTraHU3alluH;

e YMEHHE B3aUMOJICHCTBOBAaTH C COLUUAIBHBIMA  HWHCTUTYyTAMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYECHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU JIEATENBHOCTH.

NMAaTPUOTHYECKOI0 BOCIIMTAHMS:

e chopMupOBaHHOCTH POCCHICKOM rpaXXJaHCKON UJIEHTUYHOCTH,
NaTpUOTU3MA;

e IIECHHOCTHOE OTHOLIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHHUSIM
POCCUICKUX YUEHBIX B 00s1acTU (PU3UKKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO ITOBEICHMUS,

e CIOCOOHOCTH OIEHMBATH CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B AEATEIIBHOCTU YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJa/la B TOCTPOCHUE YCTOMYMUBOIO OYIYIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHUWE K MHPY, BKJIIOYas OCTETHUKY HAy4HOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAyKe.

TPYAOBOI'0 BOCIIMTAHUSA:



MHTEpEC K pa3nuuHbiM chepam mpodecCHOHaTBHON ACSITETbHOCTH, B TOM
qHclie CBS3aHHBIM C (U3UKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp OymyIiel mpopeccuu U peau30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOPA30BaHHUIO B
00Jy1acTi GU3MKHA Ha IPOTSHKEHUHN BCEH KU3HU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYyJIbTYphI, OCO3HAHUE TJI00aTBHOTO
XapakKTepa KOJIOTUUECKHUX MPOOIeM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYXKAIOLIEH Cpele Ha
OCHOBE 3HaHUS 1IEJIeH YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA;

pacuIMpeHre ONbITa JEATETbHOCTH SKOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH O (U3HKeE.

HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAaHHME LEHHOCTH HAy4YHOW AESATEIbHOCTH, F'OTOBHOCTh B MpOLECCE
U3Y4EeHUS (PU3MKU OCYLIECTBIATh IPOEKTHYI0 U HCCIEI0BATENIbCKYIO
JEATEeIIbHOCTh UHAUBUIYaJIbHO U B CPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble JJoruueckue a1eiicTBUA:

CaMOCTOSITENIbHO  (OPMYNIHUpPOBaTh M aKTyaJMu3UpOBaTh MpodIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNsITh eI NIeATeNIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPHHU HUX
TOCTHKEHUS;

BBISIBIISITh  3aKOHOMEPHOCTH U TPOTHUBOPEUYHMS B  PacCMaTPUBAEMBbIX
(bU3NYECKUX SIBICHUSAX;

pa3palaThIBaTh IUIaH pEHICHUs TPOOJIEMbI C YUETOM aHAIM3a UMEIOLIUXCS
MaTepHalbHBIX U HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBaTb COOTBETCTBHE
pe3yabTaTOB LIEJSM, OLIEHUBATh PUCKH MOCIIECTBUI 1€ATEIbHOCTH;
KOOPAMHUPOBATh M BBIMNOJHATH pabOTy B YCIOBHUSX PEaATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PEUICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBble ucciegoBarelbcKye 1eHCTBUSA:

BJIa/I€Th HAyYHON TEPMUHOJIOTUEH, KIFOUEBBIMH MOHATUSMU U METOJAMHU
buznuecKoil HayKu;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATENIbCKOM M MPOEKTHOM
NeSITEeTbHOCTH B 00JacTh (PU3MKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSAITEJIbHOMY TIOMCKY METO/JOB pelleHus 3anad  (PU3N4ecKoro
CoJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOOB IMO3HAHUS;

BJa€Th BUAAMH JACSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalny, IpeoOpa3oBaHUIO U MIPUMEHEHHIO B PA3IMYHBIX YUECOHBIX
CUTyallMsIX, B TOM 4YHCIE TPU CO3/JaHUM Y4EOHBIX IMPOEKTOB B 00JACTH
buzukwy;

BBISIBJISITh TIPUYUHHO-CJIEICTBEHHBIE CBSI3W M aKTyaJU3UpOBATh 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pEIIeHUs, HaxOAuThb apryMeHThl Ui
JI0Ka3aTeIbCTBa CBOMX YTBEP)KICHUH, 3a/1aBaTh HapaMeTpPhl U KPUTEPUU
peleHus;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJA€ pEIICHUS 3aJadd Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX yCJIOBHUSX;

CTaBUTh U (OPMYIUPOBaTH COOCTBEHHBIE 3a7auyd B 0OPa30BaTEIbHOMN
JesITEeIbHOCTH, B TOM YUCIIE IPU U3yYeHUH (DUBUKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;
yMETb NEPEHOCUTh 3HaHWS MO0 (U3MKE B MPAKTUYECKYIO O0OJIacTh
KHU3HEIeATEIIbHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTb OPUTHHAIBHBIEC IOAXObI U PEIICHNUS;
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ unopmanmeii:

BJIa/IETh HaBBIKAMHU MOJIydeHHUs WHpopManuu (PU3MIECKOro COAep KaHUS
U3 WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATH IOWCK,
aHaIW3, CUCTEMATHU3AIMI0O W WHTEPHPETANNi0 HWHPOPMAIMHA PA3TUIHBIX
BUJIOB U (hOPM TIPECTABICHUS;

OIICHUBATH JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONIb30BaTh CpeICTBa HMH(POPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJOTMA B  PENICHUWH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W
OpPraHU3AIMOHHBIX 33/lad ¢ coOo/ieHneM TpeOOBaHUN HSPTrOHOMHKH,
TEXHUKH O€30MaCHOCTH, TUTHECHBI, PECypCOCOEPEKEHHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAIIMOHHOW 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJACPIKAHMsI B Pa3IMYHBIX (hopmarax ¢
y4éTOM Ha3HaueHus WHGOpPMAIMU H TEJICBOM ayJauTOpUH, BBIOWpas
ONTUMANTBHYIO (OPMY MPEICTABIICHUS U BU3yaJIU3aIl1H.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



OCYIIECTBIIATh OOLIEHHME HAa Yypokax (U3UKM U BO BHEYPOUHOU
NEeSATEIbHOCTH;

pacro3HaBaTh IPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsr4arh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOXO TOUYKY 3PEHHUs C MCIIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTb W HCIOJb30BaTh  IPEUMYyIIECTBA  KOMAaHJIHOM U
UHIUBHUIYaJIbHON paboThI;

BbIOMpATh TEMATHUKy U METOJAbI COBMECTHBIX ACHCTBHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTUBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBATH U
KOOpJIMHUPOBATh JAECUCTBUSA 1O €€ JOCTHKEHHIO: COCTaBIIATH IIJIaH
NEHCTBUM, pacpeesiTh POJId ¢ Y4ETOM MHEHUIN yYaCTHUKOB, OOCYKIaTh
pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXKJIOIO Y4YaCTHUKA KOMaH/bI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

IpeajlaraTb HOBBIE IIPOEKTHI, OLEHUBATH WJIEH C IO3ULHUHA HOBU3HBI,
OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErHYECKOE IIOBEIECHUE B Pa3JIMYHBIX
CUTyallusiX, IMpOSBIATH  TBOPYECTBO U  BOOOpakeHUE,  OBITH
VHULNATUBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranmsanms:

CaMOCTOSITENIbHO ~ OCYIIECTBIISATh  MMO3HABATENBHYIO JCSTENbHOCTh B
o0nacth (U3MKKM M aCTPOHOMHHM, BBIABIATH MPOOJEMBI, CTABUTh U
dbopmyMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJIATh MJIAH PEIICHUS PACUETHBIX M Ka4eCTBEHHBIX
3a7a4, TUIaH BBIMOJIHEHUS MPAKTHYECKOH paboThl ¢ y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U IIPENIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclMpsATh paMKM ~ y4eOHOro TIpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

Jenath OCO3HAHHBIA BBHIOOp, apryMEHTHpPOBAaTh €ro, OpaTth Ha celd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO W MPOSBICHUIO SPYIAUIMH B 00JacTU
(Gu3MKHN, TOCTOSHHO TMOBBIIATH CBOM 0OpPa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, SMOIUOHAJIbHbIN HHTEJIEKT:



JlaBaTh OIIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B AEATEIHLHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIHTATOB 1ETISIM;

BJIaJICTh HABBIKAMM II03HABATEJIILHOW peduiekcun Kak OCO3HaHUs
COBEPIIAEMBIX JEHCTBUU U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U
OCHOBAHUM;

UCIIOJIB30BaTh MNpUEMBI pediiekcuu JJi1 OLEHKHW CHUTYallMd, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHUBAaTh PUCKA U CBOEBPEMEHHO MPUHUMATH PELIEHUS MO HX
CHIDKCHUIO;

MIPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYTUX IPU AHAIU3E PE3YIbTATOB
JIESATCIBHOCTH;

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYTUMX IPU aAHAIU3E PE3YIbTATOB
JIEATEIILHOCTH,

MpU3HAaBaTh CBOE MPABO M MPABO JAPYTUX HA OIMIUOKH.

B mporecce mocTHKEHHSI THYHOCTHBIX PE3YyIbTaTOB OCBOEHHS IMPOTPaMMBI IO
dbuzuke U1 YpOBHSA CpeIHEro oOmiero oOpa3oBaHuss Yy OOydarouuxcs

COBEPIICHCTBYETCS OMOIMOHATBHBIH WHTEIIJICKT, IIPEIOJIAr AFOIIIHIA
c(hOpMUPOBAHHOCTb:
e CAaMOCO3HAHHWS,  BKIIOYAKOIIETO  CIIOCOOHOCTh  TOHUMATh  CBOE

HIMOIMOHAIBHOE COCTOSIHUE, BUJIETh HAIPABJICHUS PAa3BUTUS COOCTBEHHOM
IMOLIMOHAIIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;

caMOpEeryJIMpOBaHMs, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIIOCOOHOCTh aqanmTHPOBATHCS K
HYMOIMOHAIBHBIM M3MEHEHUSIM U TPOSIBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOUIEH CTpeMJICHHE K JOCTIXKEHUIO LENH
U yCIiexXy, ONITUMU3M, UHUIIMATUBHOCTh, YMEHUE E€WCTBOBAThH, UCXO/S U3
CBOHMX BO3MOXKHOCTECH;

OMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh IMOHMMATh  SMOIIMOHAIBHOE
COCTOSIHUE JIPYTHX, YYUTHIBaTh €ro MpH OCYIIECTBICHUU OOILIEHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKMUBAHUIO;

COLIMANIbHBIX  HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTH  BBICTPAUBAThH
OTHOILIEHUSI C JAPYTUMH JIIOJbMH, 3a00THTHCS, MPOSBISATH HHTEpPEC U
paspemarb KOHIHUKTBHI.

[MPEAMETHBIE PE3VJIbTATBI



K xonny oOydenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUI:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOM, COLMAIbHOM U OITUYECKOW cdepax AesITeNTbHOCTU
YEJIOBEKa, POJIb M MECTO (DM3UKHU B COBPEMEHHOW HAYYHOUW KapTHHE MUPA,
3HAYEHUE OMHUCATEIbHON, CHUCTEMaTU3UPYIOIIeH, OOBICHUTEIBHON W
MPOTHOCTUYECKON  (QYHKIMNA  (PU3HMYECKOH TEOpUH —  MEXaHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOIMHAMUKH, POJIb (HU3UIECKON TEOPUU B
dbopMHUpPOBaHUY TTPEACTABICHUN O (YU3UIECKON KapTHHE MHPA;

paznuyaTh YCJIOBHS TPUMEHHUMOCTH MoOAelel (U3NYECKUX Tel U
MpOIECCOB (SIBJICHUWI): HWHEpLUAIbHAas cuUcTeMa OTcuéTra, abCOJIOTHO
TBEPJIOE TEJI0, MaTepHalibHas TOYKA, PABHOYCKOPEHHOE JBUXKEHUE,
CBOOOJIHOE TajcHHWE, a0CONIOTHO yrpyras aedopmaiusi, aOCOIIOTHO
yInpyroe 1 abCONIOTHO HEYNPYTroe CTOJIKHOBEHHMSI, MOJEIIHU ra3a, >KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOT0) Teja, UACAIbHbIN ra3, TOUeUHbIN 3aps/l,
OJIHOPOJTHOE DJIEKTPUUYECKOE TOJIE;

paznuyath yCIOBHUS (TpaHMIlbl, OOJIACTH) MPUMEHUMOCTH (DPU3MUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHATH MEXaHUYECKUE TMPOILIECChl W  SBIICHMS,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JBMXKEHUS, (HOPMYIbI KWHEMATHKH DPABHOYCKOPEHHOTO
NBIDKEHUs, TpeoOpa3oBanus [ammies uisi CKOPOCTH M TEPEMEIEHUS,
3akOHbl HpIOTOHA, TPUHIMII OTHOCHUTENBHOCTH [ 'ammiies, 3aKoH
BCEMHUPHOT'O TATOTEHMS], 3aKOHBI COXPAHEHUS UMITYJIbCAa U MEXaHWYECKON
OHEPrUH, CBSI3b PabOTHl CUJIBI C U3MEHEHHEM MEXaHUYEeCKOW 3Hepruu,
YCJIOBUSI paBHOBeCHs TBEPIOro Tena), MOPU STOM HCIOJIb30BAThH
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, yYKa3blBaThb  YCJIOBUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anumnes, BToporo
U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpAaHEHHUS HUMIIyJlbca U
MEXaHUUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAM3UPOBATh M OOBSICHATH TEILIOBBIC MPOIECCHl M SIBJICHUS, UCIIOJIB3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MOJEKyIApHOW (QUUKH H
TEPMOJUHAMHUKU (CBSI3b JIABJICHMSI HWJCAIBHOTO Ta3a CcoO CpeaHel
KMHETHUYECKOW HSHEpruei TEeIjIoBOro JBMXKEHHS W KOHUEHTpAlMeill ero
MOJIEKYJ, CBSI3b TEMIIEpaTyphl BEIIECTBA CO CpEIHEW KHUHETUYECKOU
SHEPruel TEMJIOBOTO ABUXKEHHS €TI0 YacCTHll, CBSI3b JIaBJICHUS UCATbHOTO
razda ¢ KOHLEHTpauued MOJIEKYJ M €ro TEeMIEpaTypoi, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJUHAMHUKH, 3aKOH



COXpaHEHUsl PHEPIHH B TEIUIOBBIX MPOLIECCAX), MPU 3TOM HCIOJIb30BAThH
MaTeMaTH4YeCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeiipoHna;

aHAJTU3UPOBaTh U OOBACHATH DIEKTPUUECKUE SIBJICHUSA, WCHOJb3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJEKTPOAMHAMUKHU (3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MMOTEHIHAIBHOCTD
AIEKTPOCTATUYECKOrO TMOJIA, IMPUHLMI CYIEPIO3UIUU JIIEKTPUUECKUX
MoJIei, IPU ATOM yKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe MPAKTUYECKU BaXKHBIE COOTHOIIEHHMS: 3aKOHbI Oma g ydacTka
ey W U1 3aMKHYTOM JJIEKTPUYECKOW wenu, 3akoH Jlxoyisa—JIeHua,
npaBuwia Kupxroda, 3akonsr @apajes AJ1s1 3JIeKTPOJIn3a);

OMUCHIBaTh (PU3NYECKHE TMPOIECChl W SIBJICHUS, HUCIOJIb3YsS BEIUYUHBI:
NepeMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€Jla U CUCTEMBI TEJN, CUIIA,
MOMEHT CHWJIbl, JaBJI€HUE, NOTEHIUAJIbHAS DJHEPIUsi, KUHETHYECKas
OHEPrus, MEXaHWYeCKas SHEprus, padoTa CHUIIbI, LIEHTPOCTPEMHUTEILHOE
YCKOPEHHE, CHIIA TSHKECTH, CUJIa YOPYTOCTH, CHJIa TPEHHUS, MOIIHOCTD,
SHEPrusl B3aMMOJCHCTBUS Tejla C¢ 3eMi€i BOIM3M €€ MOBEPXHOCTH,
PHEprus ymnpyroi jgedopmarii  MNPYKHHBI, KOJIMYECTBO TEIJIOTHI,
abCoIOTHAs TeMmreparypa Tena, paboTa B TEPMOJIWHAMHKE, BHYTPCHHSIS
SHEPIusl HJACAIHHOTO OJHOATOMHOTO Ta3a, pabdoTa WJCAIBHOTO rasa,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOrO TEMIOBOrO
JBUTATEIIS; AIEKTPUUECKOE T0JIe, HAPSIKEHHOCTh 3JIEKTPUYECKOTO MOJI,
HaMpspKEHHOCTh TOJISI TOYEYHOTO 3apsifa WM 3apshKeHHOrO Inapa B
BAKyyME€ M B JUAJIEKTPUKE, MOTEHIMAN BJIEKTPOCTATHYECKOTO TOJIs,
pa3HOCTh  MOTEHUMAJOB, JJEKTPOJABWXKYIIAas CWJIa, CWila TOKa,
HanpsHDKEHWE, MOIIMHOCTh TOKAa, OJJIEKTPUYECKas EMKOCTh IIIOCKOTO
KOHJIEHCATOpa, COMPOTHBIICHUE yYacTKa LENH C TMOCIEIOBATEIbHBIM U
napajuielIbHbIM COEJUHEHUEM PE3UCTOPOB, FHEPTHS SIEKTPUUECKOTO MOJIA
KOHJEHCATOpA;

OOBACHATH  OCOOEHHOCTM  MPOTEKaHUsI  (U3MUECKUX  SIBJICHUIL:
MEXaHMYECKOE JIBUKEHHE, TEIUIOBOE JBWKCHHME YacTHI[ BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, MU(y3us, UCTapeHUE,
KUIIEHUE W KOHJICHCAIIMS, TJIABJICHUE U KPUCTAIUIM3AIMs, HAIIPABIECHHOCTh
TEIUIONEpEAAUH, JIEKTPU3ALNS TEJl, SKBUIIOTEHIIMAIBHOCTD TOBEPXHOCTH
3apsHKEHHOTO MPOBOJHUKA;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKOU BEIIMYUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSMBIX  HM3MEPEHHMM, IIpU  3TOM
KOHCTPYHPOBATh yCTAHOBKY, (DHKCHpPOBATh pe3yJabTaThl IMOTYyYEHHON
3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHJAE TIpadUKOB C Yy4ETOM



a0COJIFOTHBIX MOTPENTHOCTEN U3MEPEHUM, JIeJIaTh BBIBOABI MO pe3yJibTaTamM
HCCJIEIOBAHHS,

MPOBOJAUTh KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH, IPH STOM
BBIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHHUs, OIICHUBATh a0COJIOTHBIC U
OTHOCHUTEIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJAUTH OMBITHI MO MPOBEPKE MPEIOKEHHOW TUIOTE3bI: TJIaHUPOBATH
AKCIEPUMEHT, COOUPATh AKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce€ MPEAJIOKEHHOU
TUIIOTE3bI;

co0JIroaTh MpaBmiia 0€30MacHOTO TPYyAa MPU MPOBEICHUN UCCIEAOBAHUM
B paMKax y4eOHOTO DJKCIEpPUMEHTa, IMpakTUKyMa H  y4eOHO-
HCCIIEIOBATENIbCKOM W TPOCKTHOW JIEATEIIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTETHHBIX YCTPOUCTB U 1a00pPaTOPHOTO 000PYAOBAHMUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESBHO 3aJaHHOU
dbu3nYecKoil MOJIEIbI0: Ha OCHOBAHMM aHaliM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUECKOM MOJeiIM, OTBeYaroled TpeOOBaHMSAM 3aj1ayH,
NPUMEHITh  (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHM M  IIOCTYJIAThl
bu3MYeCKUX TEOpUl TPH HCIOJH30BAHUM MATEMAaTHYECKUX METOOB
pelieHus 3aj1a4, NpOBOJUTh pacu€Thl HA OCHOBAaHWU UMEIOIIMXCS JAHHBIX,
aHAJU3UPOBATh PE3yJbTaThl U KOPPEKTUPOBAThH METOAbI pPEIICHUS C
y4ETOM MOJIYYEHHBIX PE3yJIbTaTOB;

pemarh Ka4deCTBEHHBIC 3adaud, TpeOylolmue TPUMEHEHUS 3HAHWN W3
pa3HBIX pa3fenoB Kypca (PU3UKH, a TAK)KE WHTETPAIIUU 3HAHUN U3 APYTHUX
NpPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LETOYKY PacCyXJICHUMN ¢ ONOPON Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3NYECKue SBJICHHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

NPUBOJUTh NPUMEPHI BKJIAJla POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIETO
MHUpa, B PA3BUTUE TEXHUKU U TEXHOJIOTUK;

aHAIM3UPOBATh U OIIEHUBATH TOCIIEACTBHUS OBITOBOM M TIPOU3BOJICTBEHHOM
NEATCIbBHOCTH YEJIOBEKA, CBSI3aHHOM C (U3WYECKUMHU MPOIECCaMH, C
MO3UIIMHI IKOJIOTHUECKON O€30MMacHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOJIONIOIB30BAHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAayKM M TEXHOJIOTMH JUIsi JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBA;



MPUMEHSTH Pa3lInuHbIe CIOCOOBI paboThl ¢ MHpOpMaIend (PU3NIECKOTo
CONIEpP)KaHUsI C HCIIOJIb30BAaHMEM COBPEMEHHBIX MH(POPMAIMOHHBIX
TEXHOJIOTHI, TIPH ITOM HCIOJIH30BaTh COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJOTHH I TIOWCKa, TepepabOoTKU M TpPEabsSBICHHUS y4yeOHOUW W
HAYYHO-MIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U MHTEPIIPETALIUU
uHPOpMAIIMU, TOJNYYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  TOJy4aemMyro  HMHQOpPMAIIMI0O W  OICHHWBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMaLIUU;

IPOSIBIISATH OpraHHu3alOHHbIE u MO3HABATENIbHbIE YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETeHHsT  HOBBIX 3HAHMWA B TpOIEcce
BBITIOJTHEHHMSI IPOCKTHBIX U yUeOHO-UCCIIEeIOBATEILCKUX padoT;

paboTaTh B TpyMNE C HCIOIHEHUEM pa3jIMYHbIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACpPEAesiTh ACITeIbHOCTD
B HECTaHJAPTHBIX CHUTYaIMsX, aJICKBATHO OIICHWBATH BKIJIAJl KaXJOTO U3
YYaCTHUKOB TPYMIBI B pEIICHUE paccCMaTpUBaeMOil MpoOIeMbl;

NPOSIBIISITE MOTUBAIUIO K Oyaymiei mpoheccCHoHaTbHOW AeSITETLHOCTH TI0
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.

K xonny oOyuenuss B 11 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

NOHMMATh POJb (PU3UKK B  HIKOHOMUYECKOM, TEXHOJIOTHYECKOM,
COLIMATILHOW M 3TUYECKOU cepax AeITeTbHOCTH YeJIOBEeKa, POJb U MECTO
GU3MKKM B COBPEMEHHON Hay4yHON KapTMHE MHUpPA, pPOJib aCTPOHOMUU B
NPaKTUYECKON JICSITEIbHOCTH 4eJOBeKa U JaJbHEHIeM Hay4HO-
TEXHUYECKOM Pa3BUTUH, 3HAYCHHE ONMHCATEIbHON, CUCTEMATH3UPYIOLICH,
OOBSCHUTENIHON M MPOrHOCTUYECKOW (DYHKIUN (U3NYECKON TEOpUU —
AIIEKTPOIMHAMUKH, CHEIHATLHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOW
buszuku, poib Guznueckoi Teopuu B GOPMUPOBAHUU MPEACTABICHUN O
dbu3nYecKol KapTUHE MHUpA, MECTO (PHM3UYECKONM KapTHUHBI MUpa B 0O0IIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUIN O MPUPO/IE;
pa3nuuaTh YCJIOBHUS NPUMEHUMOCTH Mojenell (Qu3Mueckux Ten H
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUECKOE M  OJHOPOJIHOE
MarHUTHOE MOJIsl, TApMOHUYECKUE KOJIeOaHus, MAaTeMaTUYECKU MasTHHUK,
UJICATbHBINA TNPYKUHHBIA MAasiTHUK, TAPMOHHUYECKUE BOJIHBI, WJCAJIbHBIN
KOJIe0aTeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIeTIEl aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IN CBETA;

paziuyath yCIOBHUS (TpaHMIlbl, OOJIACTH) TPUMEHUMOCTH (DPU3HUECKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHMYEHHOCTDH UCIOJIb30BAaHMUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJOXKEHHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEIUAaJIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUS
AIIEKTPUYECKOTo  3apsiga, cuia Awmmepa, cuia Jlopenma, 3akoH
IIEKTPOMAarHUTHOM  WHAyKuuu, npaBuino Jlenma, cBi3p  OJIC
CAMOMHAYKIIMM B JJIEMEHTE JJICKTPUYECKOW LENU CO CKOPOCThIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYyJIaTbl  CHEUUAJbHOM  TEOpuu
OTHOCUTEIBHOCTU DUHINITEITHA);

aHAM3UPOBATh U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SIBJICHHMS, UCTIOJIb3YS
MOJIO)KEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJIA
dboroaddexra, mnepBbIi W BTOpOW TMOCTydarbl bopa, npuHIUI
COOTHOIIICHHST Heomnpeael¢HHocTell ['eizeHOepra, 3aKOHBI COXpaHEHUS
3apsA0BOIO0 M MAacCOBOI'O YMCET W 3HEPTUU B AJEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOIO pacIajia);

OMUCHIBaTh (PU3NYECKHE TMPOIECChl W SIBJICHUS, HUCIOJIb3YsS BEJIUYUHBI:
HaMpPsHKEHHOCTD JIEKTPUYECKOTO MOJIS, MOTEHIMAT 3JIEKTPOCTATHUYECKOTO
NoJIs, Pa3HOCTh TMOTEHLMAJIOB, JJEKTPOJABIKYIIAS CUla, WHAYKIUS
MAarHUTHOTO TIOJIsl, MAarHUTHBIA TIOTOK, CWia AmIiepa, WHIYKTUBHOCTD,
IEKTPOJBIDKYINAS CUJIA CAMOWHIYKIIMHM, JHEPTUs MAarHUTHOTO TIIOJIS
IPOBOJHUKA C TOKOM, PEJSTUBUCTCKUM UMITYJIbC, IIOJIHAs DSHEPrus,
DHEPrus TOKOS CBOOOJHOM 4YaCTUIbl, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YHCJIO U 3apsijl AJipa, SHEPTHUS CBSI3U SAIPa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHHUS  (PU3MYECKHX  SIBJICHMIA:
AIIEKTPOMArHUTHAs MHAYKLWSA, CAMOMHIYKIUS, Pe30HAHC, MHTephEpEeHLINS
BOJIH, Judpakius, [IUCIEpPCUsi, TOJHOE BHYTPEHHEE OTpaXKEHUE,
dbortoanektpudeckuii 3ddext (pororddekr), ampda- m Oera-pacnaabl
anep, raMMa-u3iydyeHue sjep, (u3nueckue MPUHLHUIBI CHEKTPAIbHOTO
aHanu3a u paboThI Ja3epa;

OMpEeNENsATh HANpaBlI€HUE HMHIYKIMM MArHUTHOTO TOJIS TPOBOJHUKA C
TOKOM, CHJIbl AMmIiepa u cuiibl JIopeHiia;

CTPOUTH U300paKE€HUE, CO3/IaBAEMOE TNIOCKUM 3€pKaJIOM, TOHKOMN JTMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKHY;

IPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHE IMOHSATHS, TEOPUU U
3aKOHBI ISl aHaiuu3a M OOBSICHEHUS  (PU3MYECKHX IPOLIECCOB,
NPOUCXOMSIIUX B 3BE3MAX, B 3BE3AHBIX CUCTEMaX, B MEKIalaKTUYECKON
cpene; NBIKEeHUSI HEOSCHBIX T, SBOJIIONHHY 3BE311 U BeeneHHoi;
OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BAaHUEM TIPSMBIX HW3MEPEHH, TPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH



¢u3nveckux BEJIMYMH B BHIE TpapuKoB ¢ YUETOM aOCOIIOTHBIX
NOTPEUIHOCTe  M3MEpPEHMi, JenaTh  BBIBOABI IO  pe3ysibTaTaMm
UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHbIE M3MEpPEHHUs (U3HUECKUX BEIMYUH, MNPU ITOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEPEHHs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIEC MTOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTH OMBITHI MO MPOBEPKE MPEATIOKEHHON TUIIOTE3bI: TNIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIN3UPOBATh
MOJy4YE€HHBIE PE3yJbTaThl U JeNlaTh BBIBOJ O CTaTyce IMpeaoKeHHOU
TUIOTE3bI;

OTIMCBIBATH METO/IbI ITOJIyUYEHUS! HAYUYHBIX aCTPOHOMUYECKHX 3HAHMIA;
coOumo1aTh MpaBuiia 0€30MacHOTO TpyJa MPH MPOBEICHUN HCCIIeI0BaHHMA
B paMKax ydeOHOro »HKCIEpPHUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHUS;

pemath pacy€THble 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOI
¢u3nueckoil MojAenbI0: HAa OCHOBAaHMM aHalM3a YCJIOBUS BBIOMPATH
¢usznyeckue MoJeNnd, OTBEYarolMe TpeOOBaHUSIM 3a/ladd, NPUMEHSTH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAaThl (PU3UUECKUX TEOpUi
Opd HUCHOJb30BAHMM MATEeMAaTHYECKUX METOJOB pEUIeHHd 3ajad,
IPOBOJIUTH PAcy€Thl HA OCHOBAaHMM MUMEIOIIUXCS JaHHBIX, aHAJTU3HPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUSI C YUYETOM IMOIYYESHHBIX
pe3yJbTaToB;

peliath KadeCTBEHHbIE 3aJaud, TPEOYIOUIMe NPUMEHEHHUS 3HAHUM W3
pa3HbIX pa3/eioB Kypca (GU3MKH, a TAK)KE UHTETPallMy 3HAHUW U3 JAPYTuX
IpPEIMETOB €CTECTBEHHO-HAyYHOI'O IIMKJA: BBICTpAaUBaTh JIOTMYECKYIO
LENOYKY pacCykKJIeHUI C ONOPOil Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBJICHHUS;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA Uil OOBSCHEHHS OCHOBHBIX
HNPUHIUIIOB PabOThl U3MEPUTENILHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
¥ TEXHOJIOTUYECKHUX TMPOIIECCOB;

OPUBOJUTH MPUMEPHI BKIAJa POCCHMCKUX U 3apyOexHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAOIIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHATM3UPOBATh U OLEHUBATD MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHOM
JESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAllMOHATIEHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKd W TEXHOJOTUW JUIsl JalbHEWIIEro pa3BUTHS YeIOBEYECKOTO
00I11eCTBA;

MPUMEHSTH Pa3lInuHbIe CIOCOOBI pabOThl ¢ MHGpOpMaIuend (U3NIECKOro
COIEepXKaHUsI C WCIOJIb30BAHUEM COBPEMEHHBIX HWH(OOPMAITMOHHBIX
TEXHOJIOTHA, TIPU 3TOM HCIOJB30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUM ISl TIOMCKA, NEpepadOTKM M MpeAbsIBICHUS Y4YeOHOU U
HAy4YHO-TIOMYJISIPHOM MH(MOPMAIKU, CTPYKTYPUPOBAHUS U UHTEPIIPETAILIUU
uH(OpMaIK, TOTYYECHHON W3 pPa3TUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHANMM3UPOBAaTh  MOJIydaeMyr0  HWH(opmanuio W OIeHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA UH(POPMALIUH;

MPOSIBIISITH OpraHu3alMOHHbIE u MO3HABATEJIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPUOOpPETEHUsT HOBBIX 3HAHWM B  MPOIECCce
BBITIOJTHEHUS IPOSKTHBIX U Y9€OHO-UCCIIEI0OBATEIHCKUX PAOOT;

paboTath B TpYIE€ C MCHOJHEHHWEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy TPYMIbI, PALMOHAIBLHO PACIPEACHSTh EATeIbHOCTh
B HECTAaHJAPTHBIX CUTYallMsIX, aJ€KBATHO OLEHMBATH BKJAJ KaXIOTo W3
YYaCTHUKOB TPYTIIBI B PEIICHUE PaCCMAaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAIHIO K Oyaymel mpodecCHOHaTbHON NeATeTbHOCTH 110
CHEUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQPUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl

Pazgen 1. HAYUHBII METO/I IIO3HAHMS IIPUPO/IbI

1.1 Hayunslii MeTOZ IO3HAHUS IPUPOLBI 6
Uroro no pazgeny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Jnnamuka 10
2.3 Craruka TBEpAOTO TENa 5 1
2.4 3aKOHBI COXPaHEHHS B MEXAHUKE 10 1
Hroro no pazneny 35

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1
3.2 Tepmonunamuka. TennoBbsie MalIMHbI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
' IepPEXO0/IbI
Uroro no pazgeny 49
Paznea 4. JIEKTPOJJMHAMUKA
4.1 DJIEKTPUYECKOE T0JIe 24 1
4.2 ITOCTOSIHHBIN 3JIEKTPUYECKUM TOK 24 1




4.3 Toku B pa3nIu4HbIX cperax 6
Hroro no paszneny 54
Paznen 5. PU3HNUECKUN MPAKTUKYM
5.1 OuU3NYECKU MPAKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
1.1 MarunuTHoe nojue 15
1.2 DJIEKTpOMAarHuTHas: MHYKIHS 13 1
Hroro no pazneny 28
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
2.2 DIeKTpOMarHuTHBIE KoJIeOaHus 15
3 MexaHnyeckue 1 3JIeKTPOMarHUTHbIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Uroro no pazgeny 60

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OcnoBbel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBO! Ayanus3m 15

4.2 ®usnka aroma 5

43 ®u3nKa aTOMHOTI'O SApa U 3JIEMEHTapHBIX 5

YaCTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJeMEeHTBl aCTPOHOMUU U aCTPOPHU3IUKU 12
Uroro no pazgeny 12
Pazznen 6. PUSHUECKHUM TIPAKTUKYM
6.1 DuU3NYECKU MPAKTUKYM 16 16
Hroro no pazneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zaius u 00o0meHne
71 IIPEIMETHOTO COAEP KAHUSI U OIBITA 15
’ NEeSTeNIbHOCTH, TPUOOPETEHHOTO MPHU
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 171 16







IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne aTra H(ppoBbIE
n/n Tewa ypoka Bcero Konrposbnpie  TMpakrueckue ilfiy‘leﬂﬂﬂ :)Iﬁ[()ba[;OBaTeJIbele
padoTsbI padoThI pecypenr
| ®duszuka — pyHgaMeHTaabHas HayKa O 1
IIpUpoe
) HayuHblii MeTOT TO3HAHUSI U1 METOBI 1
UCCIEeIOBaHUS PU3NYECKUX SIBICHUN
DKCIIEpUMEHT U T€OpUs B IPOLIECCE TO3HAHUS
3 npupoabl. HabnrogeHne u S3KCepuMeHT B 1
¢buznke
4 Crnioco0b1 u3MepeHus (PU3NIECKUX BETUINH 1
5 AOCOII0THAS M OTHOCUTENIbHAS TOTPEIIHOCTH 1
U3MepeHuil PU3NYeCKUX BETUUNH
MonenupoBanue B ¢pusuke. Poib n mecto
6 ¢u3uku B GOPMHUPOBAHUN COBPEMEHHON |
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKON
NEeITEIbHOCTH JTIONEH
Mexannueckoe nBuxkeHue. Cucrema oTcyeTa.
7 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS. 1
[Ipsimast u oOpaTHas 3a7a4u MEXaHUKH
Paanyc-BekTop MarepraibHON TOYKH, €TO
2 IIPOEKIIMH Ha OCU KoopAuHaT. TpaekTropusl. |

[Tepememienue. Ckopocts. X nmpoekuuu Ha
OCH KOOpJIMHAT




PaBHOMEpHOE IPSMOJIMHEWHOE JBUYKEHUE.
I'padguueckoe onucaHre paBHOMEPHOTO
IPSIMOJIMHEMHOTO JBUKCHHUS

10

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEH.
Pewenue 3anau

11

HepaBnomepnoe asuxenne. MrooBeHHas
cKopocTh. Yckopenue. [Ipamonuneitnoe
ABHUIKCHUC C MOCTOAHHBIM YCKOPCHUCM

12

I'paduueckoe onucanme MpIMOIUHEHHOTO
JBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

CBobOoaHOe mazieHne. Y CKopeHrue CBOOOHOTO
najieHus. 3aBUCUMOCTb KOOPJIUHAT, CKOPOCTH,
YCKOPEHHsI OT BPEMCHHU M UX IpapuKu

14

JIBr>xeHue Tea, OpOIIeHHOTO MO YITIOM K
TOPU30HTY

15

Kpuonuneiinoe nBuxenue. [[BrmxeHue mno
OKPY>KHOCTH. YTJIOBasi U JMHEHAsA CKOPOCTb.
[Tepuon u yacrota. l{eHTpocTpeMUTENIBHOE U
MOJTHOE YCKOPEHUE

16

Kontponbnas padota o teme "Kunemaruka"

17

IlepBbiif 3akoH Hprorona. MHepunanbHubie
cucremsl orcuéra. [IpuHnun
OTHOCUTeIbHOCTH I anmunes.
Heunepuuanbabie cCHCTEMBI OTCUETA

18

Cuna. PaBHogeicTByromas cuia. Bropoit
3akoH HerotoHa. Macca

19

B3aumoneiictue ten. Tpernil 3aKoH
HrroTrona




IIpuHnun cynepnosunuu cui. Pemenne 3anau

20 Ha TIpUMeHeHue 3akoHoB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 DKBUBAJIEHTHOCTh IPABUTAIMOHHOM U
MHEPTHOU MaccChl

” Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
MaJCHUs
JIBukeHre HeOeCHBIX Te U UX

23 HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYECKasi CKOpoCcTh. 3akoHbl Keriepa

24 Cuna ynpyroctu. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupoaa v BUIIbI CUJT TPEHUS.

25 JIBM>KeHUE B )KUIKOCTHU U Ta3e C YYETOM CHJIbI
COMPOTHUBIICHUSI CPEIbI

26 Jasnenue. ['napocraruueckoe AaBjICHUE.
Cuna Apxumena

7 AbcomotHOo TBepaoe Teno. [TocTynarensHoe
Y BpallaTelibHOE JBUKEHUE TBEPOTrO Tela

)3 MOMEHT CuJIbl OTHOCUTENBHO OCH BPALCHUS.
[Tieuo cunbl
CrnosxeHue cuil, IPUIOKEHHBIX K TBEPIOMY

79 teny. LleHTp TsbkecTu Tena. Y cioBus
paBHOBecHsI TBepAOro Tena. Busl
paBHOBECHS

30 Pemenue 3anau

31 Kontponbnas padota nmo teme "JIunamuka.
Craruka TBepaoro tena'"

32 Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI




MaTepHaanbe TOYCK. HeHTp MacCC CUCTEMBI
MaTepHUaIbHBIX TOYCK. TeopeMa o JTBHKSHUU
IIEHTPa Macc

33

NMirynbsc cuiibl M1 M3BMEHEHUE UMITYJIbCA TENIa.
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUYKEHUE

34

MOMEHT UMITyJIbCa MAaTEPUATBLHON TOUKH.
[IpeacraBnenue o COXpaHEHUH MOMEHTA
HUMITYJIbCa B ICHTPAJIBHBIX IMOJIAX

35

Pemrenue 3agau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemenieHuu. ['paduueckoe npeacrapneHue
paboThl cuiIbl. MOITHOCTE CHIIBI

37

Kunernueckas sueprus. Teopema 00
M3MEHEHUH KHHETHUYECKOU YHEPTUU
MaTepUaIbHON TOYKH

38

[ToTeHunanpHble U HEMOTEHIIUAIBHBIE CUJITBL.
[TorenmmansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

39

TpeTbst KocMHuuecKast CKOpocTh. CBA3b
paboThl HEMOTEHLUATBHBIX CUJI C
M3MEHEHNEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPIrun

40

Ynopyrue u Heynpyrue CTOIKHOBEHUS.
VYpaBHenue bepHyiu s ueaibHOM
KHUJKOCTU

41

KonTpomnpHas pabota mo Teme "3aKOHbI




COXPAHEHHUS B MEXaHUKe"

Pa3BuTue npeacraBieHuii o npupoe

42 Ter1oTel. OcHoBHBIE noJ0KeHnss MKT.
Huddysus. bBpoyHoBckoe ABmKeHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX

43 TeJl. XapakTep ABMKEHUS U B3aUMOICHCTBUS
YaCcTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYJT (aTOMOB).

44 KomnuectBo Bemectna. [locTosnnas
ABorazipo

45 Temneparypa. Ternosoe paBHoBecue. [lkana
Lenbcus

46 Pemrenue 3agau

47 WNneanpHblil ra3. 'a30BbIe 3aKOHBI

43 VYpasaenue MenzaeneeBa-Knaneiipona.
Pemenue 3amau

49 AOcoimoTHas TemriepaTypa. 3akoH JlampToHa

50 N3omnporneccel B U1€anbHOM Tra3e ¢
IMOCTOSHHBIM KOJIMYCCTBOM BEIISCTBA

51 I'paduaeckoe nmpeacraBaeHne U30MPOIIECCOB:
M30TEepMa, U30X0pa, n300apa

52 OcHoBHoe ypaBHeHne MKT

53 Pemenue 3agau
CBs13b a0CONMIOTHOM TEMIIEPATYPHI

54 TEPMOJIUHAMUYECKON CUCTEMBI CO CpeAHEN
KUHETUYECKON AHEPrUueH MoCTynaTeIbHOro
TEIJIOBOr0 ABM)KCHHS €€ YacTHIl

55 O06o001IeHNEe U CHCTEMATHU3aKs 3HAHUH 110




Teme "OcuoBsl MKT"

56

Kontponbras padota mo Teme "OCHOBBI
MKT"

57

TepMoauHamuyeckas cucrema. 3alaHue
BHEIIHUX ycyioBui s T/l cucteMsl.
Bremane u BHyTpeHHUE TTapaMETPBHI.
[Tapametpsl T/] cuctemsbl Kak cpeaHue
3HAYCHUS BEJINYHH, OIHUCHIBAIONIUX ¢€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMoOAMHAMUKH.
CamonpousBoiibHas penakcarus T/ cuctembl
K TEIJIOBOMY PaBHOBECHIO

59

Mopenb ueaabHOTO Ta3a B TEPMOIMHAMHUKE.
VYcnoBus TpUMEHUMOCTH 3TON MOJEITH

60

VYpasHenue Menpeneesa-Knaneiipona u
BBIPAXEHUE JUIsl BHYTPEHHEW SHEPTrUu

61

Bripaxkenue 111 BHyTpEHHEH SHEPTUHU
OJIHOATOMHOTO MJI€aIbHOIO Ta3a.
KBasucrarnueckue u HecTaTHUECKUE
IIPOLIECCHI

62

DnemMeHTapHas padoTa B TEpMOAMHAMHUKE.
Brruucnenue pabotsl o rpaduky mnporecca
Ha pV-auarpamMmme

63

Temnonepenaya kak cnocod M3MEHEHUS
BHyTpeHHeH sHeprun T]] cuctemsr 6e3
COBEPIICHUS padOTHI

64

KOHBGKHI/IH, TCILIOIMMPOBOAHOCTDH, U3JTYUCHUC

65

KomnuectBo TerioTsl. TenmmoéMKOCTE TeNA.




VY nenbHas U MOJIIpHas TEIJIOEMKOCTH
BELICCTBA. Y ICNIbHAS TEIUIOTa CTOPaHUs
TOIUIMBA

Pacuér xonuyecTBa TEIUIOTHI IIPH

66
Teronepeiaye

67 [Tonsitue 06 amnabdaTHoM mporecce. [lepBrrii
3aKOH T€PMOJAMHAMUKHU
KonnuecTBo TermioTel u paboTa Kak Mepbl

68 W3MEHEHUs BHYTpeHHel sHepruu T]]
CUCTEMBI
BTopoli 3aKk0H TEpMOIMHAMUKY IS

69 PAaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeoOpatumocTs IpUpOIHBIX IPOLECCOB

70 [Ipunuune! aeiictBus Tennosbix MamuH. KI1/]

71 Makcumansnoe 3Hauenue KIIT. [{ukn Kapuo

72 Pemenue 3agau
DKOJIOTHYECKHE aCMIEKTHI UCIIOIb30BaHUS

73 TEIUIOBLIX ABUTrarTeiiel. TermioBoe
3arpsi3HEHUE OKpY Karolei cpebl

74 Pemenue 3agau

75 O06001IeHre U cUCTEMAaTU3aLMs 3HAHUI 110
teme "Tepmoaunamuka. TemoBbie MamiHbI"

76 KontponbHas paboTa mo teme
"Tepmonunamuka. TenaoBele MalIMHbBI"
[Tapoobpa3zoBaHue ¥ KOHEHCAIIHSI.

77 Hcnapenue u kunenue. Y neiibHas TEILUIOTa
mapooOpa3oBaHus

78 HacplieHHbIe ¥ HEHACHIICHHBIE M1APHI.




KauecTtBeHHast 3aBUCUMOCTH TUIOTHOCTH U
JaBJICHUS HACBIILIEHHOTO Mapa OT
TEeMIIEpaTypbl, UX HE3aBUCUMOCTh OT 00bEMaA
HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEpPaTyphl KUTIEHUS OT JAaBJICHUS B
JKUJKOCTU

BrnaxxnocTs Bo3myxa. AGComoTHAS U

7 OTHOCHTEJbHAs BIAKHOCTb

80 Pemrenue 3anau
Tsépnoe Teno. Kpucrannuueckue u

81 amopdHbIe Tea. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

2 [InaBnenue u KpucTauM3anus. Y aeabHast
terioTa miasneHus. Cyoaumarus
Hedopmaruu TBEpOTO Tena. PacTsokenue u

83 cxarue. Casur. Monyins FOura. Ilpenen
ynpyrux aedopmanuit
TermnoBoe pacuiupeHne >KUAKOCTEN 1

84 TBEPABIX T€JI. AHFAPMOHU3M TEIUIOBBIX
KoJeOaHuil 4acTHUIl BEIIecTBa

25 [IpeobOpazoBanwue 3Hepruu B (ha30BBIX
nepexoaax

86 YpaBHEHHE TEMIOBOTO OamaHca

87 Pemrenue 3agau
IToBepxHOCTHOE HaTskeHue. KanwispHsie

88 siBJIeHUsI. J{aBieHue 1oy uCKPUBIECHHOU
MOBEPXHOCTHIO KuJIKocTH. Dopmyrna Jlannaca

89 O06o001IeH e U cucTeMaTU3alus 3HaHUN 10




TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBble Iepexoab"”

KonrtponbHast pabora o Teme "Arperarssie

%0 cocTosiHuA BemecTBa. @a3oBble nepexoabl”
DnekTpu3anus Tel U €€ MPOsSIBICHUS.

91 DJekTpuyeckui 3apsa. /[Ba Buaa
JNEKTPUYECKUX 3apsanoB. [I[poBogHuKH,
JTUAJIEKTPUKU U TTOJIYIIPOBOTHUKHI

9 DJIeMEHTapHBIN ANEKTPUUECKUI 3apsi. 3aKOH
COXpaHEHUs 3JIEKTPUIECKOTO 3apsia

93 B3anmoneiicteue 3apsanoB. Toueunsie
3apsaasl. 3akoH Kynona

94 Pemrenue 3agau

95 Onektpuueckoe noine. Ero aeiictBue Ha
AIEKTPUYECKUE 3apsiIbl
Hanpsk€HHOCTB 3JIEKTPUYECKOrO MOJIS.

96 [TpoOubrii 3apsia. JIuHuM HAPSHKEHHOCTH
ANeKTpruYecKoro nosst. OqHOpoIHOE
ANEKTPUYECKOE T10JIE

97 IToTeHIManbHOCTD ANEKTPOCTATUYECKOTO
1oJis1. Pa3HOCTh MOTEHIMAIOB U HAIIPSLKEHUE
[loTenumanpHas SHEPrUs 3apsia B

98 AJIEKTPOCTaTHYECKOM MoJje. [ToTenuman
3IEKTPOCTATUYECKOTO MO

99 CBs13b HaNPSKEHHOCTH 10JIS U Pa3HOCTH
ITOTEHIIMAJTIOB JJIs1 AJIEKTPOCTaTUYECKOTO OIS

100 [TpuHIMI cyneprno3uLuy 3JIEKTPUIECKUX

noJien




101

Pemenue 3amau

102

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

103

[Tonie paBHOMEPHO 3apsHKEHHOTO MO0 00BbEMY
mapa. [Tone paBHOMEpHO 3apsiKEHHOU
0ECKOHEYHOM! MIOCKOCTH

104

[IpoBOAHMKY B 3EKTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsiiOB

105

JINDIIEKTPUKHU U IIOJIYIIPOBOJHUKY B
3JIEKTPOCTATUYECKOM I10J1€

106

Konpaencarop. 21eKTpoEMKOCTb
KOHJICHCATOPa. DJIEKTPOEMKOCTbH IIIOCKOTO
KOHJIeHCAaTopa

107

HapannenLHoe COCIMHCHUEC KOHACHCATOPOB

108

[TocnenoBarenbHOE COCTUHCHUE
KOHJICHCATOPOB

109

DHeprust 3apsHKCHHOTO KOHICHCATOPa

110

Pemenue 3amau

111

JIBro>keHue 3apsiKEHHOM YacTHUIIbI B
OJTHOPOJTHOM DJICKTPHUECKOM I10JIe

112

Pemenue 3amau

113

O06001IeHre U cUCTEMAaTU3aLMs 3HAHUI 110
TeMe "OeKTpudeckoe noie"

114

KontponbHas padoTa mo teme
"Dnektpuueckoe nose"

115

Cuia toka. [TocTossHHBIH TOK. Y CIIOBUA
CYIIECTBOBAHHUSI IOCTOSTHHOTO
ANEKTPUUYECKOTO TOKA




116 Wcrounuku Toka. Hanpsoxenne u 9/1C 1

17 3akoH OMa J1sl ydacTKa LeMu. |
DNEeKTPUYECKOe COMPOTUBIICHUE
3aBUCHMOCTb CONPOTUBIIEHUS OJHOPOIHOTO

118 MPOBOJHUKA OT €r0 JIJIMHBI U TIOMIaan 1
MTONIEPEYHOI0 CEYEHUS

119 VY nenbHOE CONMPOTHUBIICHHUE BEIIECTBA. |
Pemrenue 3agau

120 [TocnenoBarensHOE, MapaiebHOE, 1
CMEIIaHHOE COEIMHEHUE MTPOBOTHUKOB

121 Pacuét pa3BeTBIEHHBIX AIEKTPUUECKUX 1
neneii. [IpaBuna Kupxrodga

122 Pemenue 3agau 1

123 Pabota snekTpuueckoro Toka. 3akoH J[xoyist 1
—Jlenua

124 Pemrenue 3agau 1

125 MOIIHOCTB 3JIEKTPUYECKOTO TOKA. TertoBast 1
MOIIHOCTb, BBIJEIsIEMasi Ha PE3UCTOPE

126 Pemrenue 3agau 1

127 O/1C u BHYyTpEHHEE CONPOTUBIIEHNE |
HMCTOYHHUKA TOKA

128 3akon OMa 115 OJTHOM (3aMKHYTOM ) |
AJIEKTPUYECKON LIETTH

129 Pemrenue 3agau 1

130 MOomHOCTh UCTOYHUKA TOKA 1

131 Kopotkoe 3ambikanne 1

132 Konznencarop B Lienu noCTOSIHHOTO TOKa 1




133

Pemenue 3amau

Pemrenne 3agad mo treMme "IlocTOSHHBIN

134 . \
AIEKTPUUYECKUN TOK
135 Pemrenue 3agaud mo teMme "IlocToSHHBIN
AJIEKTPUYECKUM TOK"
136 Pemenue 3anau no teme "IlocTostHHBIM
AIEKTPUUYECKUNA TOK"
137 O0001IeHrEe U cUCTEMAaTU3aLHs 3HAHUI 110
teMe "[loCTOSHHBII 21eKTpUUecKnuid TOK"
138 KonTponbhas padora no teme "IlocTostHHBIN
AIEKTPUYECKUNA TOK"
DneKkTpruyecKasi IpOBOAUMOCTb Pa3IMUHbIX
139 BELIECTB. DJIEKTPUUECKUI TOK B METAJIaX.
CBepxnpoBOIUMOCTb
DNEeKTPpUYECKHUI TOK B pacTBOpax U
140 pacmiaBax 3JeKTpoauToB. 3akoHbl Dapanes
JUTSL DJIEKTPOIIN3a
141 Onektpruyeckuil Tok B razax. [limasma
142 DNeKTpUUECKU TOK B BaKkyyMe. BakyymHble
npubopsI
143 DJIEKTPUYECKUI TOK B MOJYIPOBOAHUKAX
144 [TomynpoBOTHUKOBBIE PUOOPHI
DU3NYECKUI TPAKTUKYM I10 TEME
yM
"M3mMepeHue cUilbl TOKA U HANPSKEHUS B
145 LTI MTOCTOSIHHOTO TOKA MPU MOMOIIN

aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HaAKOMCTBO ¢ IUPPOBOH
nabopartopueit o ¢puzuke. [Tpumepsl




U3MepeHus: GPU3NIECKUX BETTMUUH TPH
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

146

dusnyeckuil npakTukym 1o teme "M3ydenue
HEPABHOMEPHOI'O JBUKEHHUSI C LIENBIO
onpe/ereHus: MTHOBEHHOM ckopocTu"

147

OuU3NYECKU MPAKTUKYM 10 TEME
"N3MmepeHue yCKOpeHus Ipu IPSIMOJIMHEUHOM
PaBHOYCKOPEHHOM JIBH>KEHHH 110 HAKJIOHHOM
mockoctn" unu "UccnenoBanue
3aBUCUMOCTH IIyTU OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBM)KEHUN"

148

DuU3NYECKU MTPAKTUKYM 10 TEME
"M3MepeHne yCKopeHHsi CBOOOHOTO
najgeHus” win "M3yuenue ABUKEHU Tena,
OpOLIEHHOTO TOPU30HTAIBHO"

149

®usnyeckuil mpakTukyM no teme "M3ydyenue
JBUKEHUSI TeJIa 110 OKPY>KHOCTH C
IIOCTOSIHHOM 110 MOJYJIK0 CKOPOCTBIO" MU
"UccnenoBanue 3aBUCUMOCTH TIEPHOJIA
oOpalIeHns KOHUYECKOro MasTHUKA OT €ro
napamerpos"

150

Du3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIOLIEH CUIIBI TPU
JBMKEHUH OpycKa 110 HaKJIOHHOW TIOCKOCTH"
niu "IIpoBepka runoTe3sl 0 HE3aBUCUMOCTHU
BPEMEHU JIBHKEHUS OpycKa 10 HaKJIOHHON
IUIOCKOCTHU Ha 33JJaHHOE PacCTOSIHUE OT €ro
Maccsl”

151

®u3nYeCcKuil IPAKTUKYM 110 TEME




"HccnenoBanue 3aBUCUMOCTH CUIT YIIPYTOCTH,
BO3HUKAIOIINX B MPY)KHHE ¥ PE3UHOBOM
oOpasrie, oT ux nedopmaruu" wim "M3yueHue
TBYDKEHUS CUCTEMBI T, CB3aHHBIX HUTBIO,
MIePEKUHYTOM uepe3 IErKuii 610K"

152

Du3nYeCcKuil IPAKTUKYM 110 TEME
"Uzmepenue korddumrerTa TpeHus mno
BEJIMYMHE yTII0BOT0 KO3 UIIMEHTA
3aBucuMocTtd FTp(N)" wim "HccnenoBanue
IBMOKEHUS OpycKa 110 HAKJIOHHOM MJI0CKOCTH
C TepeMeHHBIM K03 (HULIUEHTOM TpeHUs" UiH
"N3y4yeHue qBUKEHUS Ipy3a Ha Baly €
TpeHuem"

153

DuU3NYECKU MTPAKTUKYM 10 TEME
"HccnenoBaHue yciaoBU paBHOBECHS
TBEPAOIO TEJIa, UMEIOIIET0 OCh BpaleHus"
niu "KoHCTpynpoBaHHe KPOHIITEHHOB U
pacuét cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPIOTO TENIA, UMEIOLIETO
Ionaas onops"

154

Du3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepeHue ummynbca Tejaa o TOpMO3HOMY
nytu" win "M3mepenne cuilbl TIru, CKOpoCcTH
MOJIENIN SIIEKTPOMOOHIISE 1 MOIITHOCTH CHJIBI
Tsru" uin "CpaBHEHHE U3MEHEHUS] UMITYJIbCa
TeJjla ¢ UMIYJIbCOM CUJIbI" UK
"HccnenoBanue COXpaHEHHS! UMITYJIbCA MTPU
ynpyrom B3aumozeicteuun' win "M3mepenue
KMHETUYECKOM SHEPTUM Tejla 0 TOPMO3HOMY




IIyTH

155

®usnyeckuil mpakTukyM 1o teme "M3ydyenue
M30TEPMHUECKOTO MpoIecca (PEKOMEHI0BAHO
uCroib30BaHue nudpoBoit madbopatopun)"”
niu "M3ydeHne n30XopHoro npouecca’ win
"N3ydenne n3obapHOTO mporecca’ uim
"I[IpoBepka ypaBHEHUSI COCTOSAHUS"

156

Du3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenpHOl TemnoéMKocTU" Uin
"UccnenoBanue mpoliecca OCThIBaHUS
BemiectBa" win "MccnenoBanue aanadbaTHOTO
npouecca" unu "M3yuenune B3auMoCBSI3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMO/JICICTBUS U TEMIIEPATypbl KUTIEHUS
JKuakocren"”

157

dusnyeckuil npakTukym 1o teme "M3ydyenue
3aKOHOMEPHOCTEHN MCIapeHust )KUIKOCTEH"
unu "M3mepenue yaeinbHON TEeTUIOThI
riaByieHus Japaa" win "M3ydeHue cBOMCTB
HACBILIEHHBIX MapoB" uinm "M3mepenue
a0COIOTHON BIIKHOCTH BO3/yXa U OLICHKA
Macchel apoB B nomenieHun". Msmepenue
Kod((UIIMeHTa TOBEPXHOCTHOTO HATSHKCHUS

158

DuU3NYECKU MTPAKTUKYM 10 TEME
"HaGmtonenre mpeBpaieHust SHEPTUn
3apsKEHHOI0 KOHAEHCATOpa B SHEPTUIO
n3nydeHus ceeroauona” uinm "Msyuenue
IIPOTEKAHUS TOKA B LIETH, COAEPIKaIIEeH
KoHsieHcarop" win "Pacnpenenenue pasHocTu




MOTEHINAJIOB (HANpPSHKEHUS ) IPH
MOCIIEA0BATEIEHOM COSTNHEHNN
KOHJIEHCATOPOB"

@u3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue CMEIIaHHOTO COCIMHEHUS
159 pesucropoB"” niu "M3MepeHue yaeapHOro
CONPOTUBJICHHS TPOBOJHUKOB" WIIH
"HccneqoBanye 3aBUCUMOCTH CHJIBI TOKA OT

HanpsHKEHUs 1J14 JTaMITbl HAKaTuBaHUS"

Du3nYeCcKuil IPAKTUKYM 110 TEME
"Habmonenue anmekrponusa’ wim
"HU3mepenue 3apsiia OTHOBAICHTHOTO HOHA"
160 nin "Uccienosanue 3aBUCUMOCTHU
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepatypbl" uin "CHITHE BOJIbT-aMIEPHOMN
XapaKTepUCTUKU auoaa”

PeseprubIil ypok. O6001eHIE 1
161 cucTeMaTH3alus 3HaHUH 110 TEME
"KunemaTuka'

PesepBHeIitl ypok. O600ICHHE U
162 CHCTEMaTH3aIus 3HaHUH 10 TeMe
"Jlmnamuka"

PesepBHeIitl ypok. O600ICHHE U
163 cHCTeMaTHu3alus 3HaHui no teme "CraTuka
TBepaoro Tena"

PeseprubIil ypok. O60011eHIE 1
164 CUCTEMaTHU3aIlus 3HaHUM 110 TeMe "3aKOHbI
COXPAHEHHUS B MEXaHUKe"

165 PeseprubIil ypok. O60011eHIE 1




cucTeMaru3anus 3HaHui Mo teme "OCHOBEI
MOJIEKYJIIPHOKMHETHYECKON Teopun"

166

PesepBHeIit ypok. O600ICHHE U
cHCTEMAaTH3alMs 3HaHUH 110 TEME
"TepmoanHamuka. TenaoBsie MalIUHbI"

167

PeseprubIil ypok. O60011eHIE 1
cucTeMaTU3alys 3HaHUH 110 TeMe
"ArperaTtHble cocTosiHMS BemecTBa. da3oBbie
nepexonr"

168

PeseprubIil ypok. O60011eHIE 1
cUCTEeMaTH3alusl 3HaHU 10 TeMe
"Onektpuueckoe nose"

169

PeseprubIil ypok. O60011eHIE 1
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"IToCTOSHHBIN NEKTPUUECKUN TOK"

170

PesepBHelil ypok. O600ICHHE U
cucreMaTtu3anus 3Hanui no treme "Toku B
pa3IM4HBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KIIACC

KouunyecTBOo 4yacoB JJIeKTPOHHbBbIE
Ne ara upposbIe
n/n Tema ypoxa Bcero Konrpoakueie  Ipaxruiecikue i[?sy‘leﬂﬂﬂ :ﬁ[?aI;OBaTeJIbeIe
padoTsI padoThbI pecypen
BzaumopeiicTBre MOCTOSSHHBIX MarHUTOB U
1 MPOBOJHUKOB C TOKOM. MarHuTHOE MoJie. 1
I'unote3a Ammepa
Bektop maruuTHOM nHAYKIMU. [IpuHImn
2 CyNEepHO3MIMM MATHUTHBIX MoJel. JInnnuu 1
MarHUTHOM MHIYKIIUU
3 MarsuTHO€ 110J1€ IPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cuna Amnepa, e€ HanpaBJIEHUE U MOJYJIb 1
5 Pemenue 3agau 1
6 [Ipumenenue 3akoHa AMmepa. 1
DNEKTPOU3MEPUTETBHBIE TIPUOOPHI
Cuna JlopeHia, e€ HanpaBJIEHHE U MOAYJIb.
7 JIBro>keHue 3apsiKEHHOW YaCTHUIIbI B 1
OJIHOPOJHOM MarHWTHOM I10JIE
Pemenue 3agau 1
PaGora cuel Jlopenna 1
10 Pemenue 3agau 1
1 MarauTHoO€ 1oJie B BEILIECTBE. 1
deppoMarHeTUKH, rnapa- U 1uaMarHeTUuKu
12 OcHOBHBIE CBOMCTBa (heppPOMarHeTUKOB. 1
[Ipumenenue peppoMarHeTUKOB




13

Pemenne 3agad mo reme "Marautaoe mose"

14 Pemenue 3agay mo reme "MargutHoe nose"

15 SIBneHue HIEKTPOMArHUTHON UHIYKIUU.
IToTok BEeKTOpa MArHUTHON MHIYKIIMHU

16 OJ1C unayKkumuu

17 3aKOH 3JIEKTPOMarHuTHOM MHIYKIIUU
®dapanes

18 Buxpesoe anexrpuueckoe noiue. Toku dyko

19 OJIC MHAYKIIUY B IBUKYIIUXCS
MIPOBOJTHUKAX

20 Pemenue 3agau

21 IIpaBuio Jlenna

” NunyktuBHOCTH. KaTyiika MHIYKTUBHOCTH
B IICITH ITIOCTOSSHHOI'O TOKA

2 SBnenue camounaykuu. I/C
CaMOUHTYKITUU

24 DHeprusi MarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

25 Pemenue 3agau

2 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110
Teme "DieKTpoauHaMuKa"

7 KoHnTtponbHas paborta mo Teme
"OnexkTpoaguHaMuKa"

73 Konebarenbnas cucrema. CBOOOIHBIE
KoJjeOanus. ['apMoHUYecKre KoaeOaHus

29 Kunematuueckoe u fTMHAMHYECKOE

OIHCAaHHUE KOJeOATEIbHBIX I[BI/I)KGHI/Iﬁ




DHepreTuyeckoe onucanue. BeiBo
JTUHAMHUYECKOTO OIMMCAHUS TAPMOHHYCCKHUX

30 KOJIeOaHUH U3 UX YHEPTETUIECKOTO U
KUHEMATHYECKOTO OIMMCAHUS

31 Ammuintyna u ¢asza xonedbanuit
[Tepuon n wactora konebanuii. [lepron
MaJIbIX CBOOOIHBIX KOIeOaHUN

32 MaTeMaTU4YeCcKoro MasTHuka. llepuon
CBOOOIHBIX KOJICOAHUI TTPYKUHHOTO
MasITHHUKA

1 3aryxatomue KojaeoaHus. BeIHyK1eHHbIE
koyieOanus. Pe3onanc

34 ABTOKOI€0aHUA

35 Pemienne 3agau

16 Ypoxk-koH(pepennus "MexaHn4ueckue
KOJIeOaHMs B MY3bIKQJIbHBIX HHCTpYMEHTaX"

37 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110
teMe "Mexannueckue Koiedbanus"

13 DIIeKTpOMarHUTHBIE KOJICOaHNs.
Kone6arenbHblil KOHTYD
®opmyna Tomcona. CBsi3b aMILTATYIbI

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYI0M CHJIbI
TOKa B KOJIEOATEITLHOM KOHTYpE

40 3aKOH COXpaHEHUsl SHEPTUU B UJI€ATTLHOM
KOJIe0aTeIbHOM KOHTYpE
3aTyxaromye 3J1eKTPOMarHuTHhIS

41 KosiebaHus1. BeinyX1eHHbIe

OJICKTPOMAruuTHBIC KoJIeOaHus




IIepemennsblii TOK. Pe3uctop u KoHAEHCATOD

42 B I[ENIU TIEPEMEHHOTr0 TOKa

43 Karyika M"HIYKTUBHOCTH B 1IeNTU
MEPEMEHHOTO TOKa

44 3akoH Oma 1l 2JIEKTPUUYECKOM 1enu
MEPEMEHHOTO TOKa
MonHOCTb IEPEMEHHOIO TOKA.

45 AMIUTUTYAHOE U ICMCTBYIONIEE 3HAUCHUE
CHWJIBI TOKA U HaIPSHKEHUS

46 Pe3oHaHc B aniekTpuuecKoi nenu

47 Pemenue 3agau
WneanbHblif TpancdopmaTop.

48 [IpousBocTBO, Iepenaya u nMoTpedIeHue
3JIEKTPUYECKON SHEPTUU
DKOJIOTHYECKUE PUCKU TIPU MPOU3BOJICTBE

49 aneKTpodHepruu. KynbTypa ncnosib30Banus
3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU

50 Pemenue 3agau

51 Pemenue 3anau

5 O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
TeMe "DIeKTpOMarHuTHhIC KojaeoaHus"

53 Mexanuyeckue BOIHbI. XapaKTepUCTUKHU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wnodpassyk u ynsrpassyk. Lllymosoe

3arpsi3HEHHE OKPYXKAIOIIeH cpebl




57

Pemenue 3amau

58

DJIEKTPOMAarHuTHHIE BOJIHBL. V3myueHne
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH

60

[IIxana >1eKTPOMarHUTHBIX BOJIH.
[IpumeHeHne 31eKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[IpuHIMIBI pagUOCBSI3U U TEIEBUACHHUS.
Paguonokanus. DneKTpoMarHuTHOE
3arps3HEHUE OKPYKAIOLIEN CPEIbl

62

Kontposbnas padota mo teme "Kosebanus
Y BOJIHBI"

63

Cger. 3aKOH MPSIMOJIUHENHOTO
pacmpocTpaHeHHs CBETa

64

Pemenue 3a1au Ha IpUMEHEHNE 3aKOHA
IPSIMOJIMHENHOTO PACIIPOCTPAaHEHUSI CBETA

65

Ortpaxenue cBera. [ockoe 3epkaio.
Cdepudaeckoe 3epkano

66

[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTesb NPeIoMIICHHUS.
[TonHOE BHYTpEHHEE OTPa’KEHHUE.
[IpenenbHbIi yroJ MOJHOTO BHYTPEHHETO
OTpakKeHUS

67

Pemienne 3amaq Ha MNPUMCHCHUC 3aKOHOB
OTpaXXCHUA U IMPEIIOMIICHUA CBETA

68

Xop tydeit B mpusMe. Jlucrnepeus cBera.
CnoxHbIN cocTaB Oenoro ceera. L{Bet




JInn3sl. @OKyCHOE pacCTOSIHUE U

69 ONTHUYECKas CUJIA JTUH3BI

70 [TocTpoenne n3o0paskeHui B IMH3aX U UX
cucrtemax. Y BeJIMYEHHE JIMH3bI
Pemenue 3a1ay Ha mocTpoeHue

71 HN300paKeHHH, MTOTy4aeMbIX C IIOMOIIBIO
JMH3

72 ['1a3 kak onTuyeckas cucrema

7 Pemenne 3amau. [Ipenensr npuMeHUMOCTH
reOMETPUYECKON ONTUKHU

74 CKOpOCTh CBETa M METOBI €€ U3MEPEHUS

75 Hucnepcus ceera

76 HNurtepdepenius ceeta

77 KorepenTHbie UCTOYHUKHU. Y CIIOBUS
HAOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3agau

79 [Ipumenenue natephepeHIun

80 Hudpakmus cBera

21 Hudpaknmonnas pemérka. Y cioBue
HaOJI0/IEHUS TJIAaBHBIX MAKCUMYMOB

82 Pemenue 3anau

23 [Toniepe4HOCTh CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemenue 3anau

85 CBeTOBBIC ABJIICHUS B IPUPOJIE

26 O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110

Teme "OnTuka"




87 KontponbHas padota no Teme «ONTHKA» 1
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXAHUKH. 3aKOHBI IEKTPOJIUHAMUKH U 1
NPUHIUI OTHOCUTEILHOCTH

29 [ToctynaTel cnenuaibHON TEOPUHN 1
OTHOCHUTEIIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOW UHTEPBAIL.
[IpeoOpazoBanus Jlopenma. Ycnosue

90 MPUYUHHOCTH. OTHOCUTEIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHUE BPEMEHU U
COKpAIllEHUE JITTHHBI

91 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN 1
YaCTUILIbI

9 CBs13b Macchl C SJHEPTHEN U UMITYJILCOM 1
PENSTUBUCTCKON YaCTULIbI. DHEPI U IOKOS

93 PaBHOBECHOE TEMIOBOE U3ITYyUEHUE 1

94 3akoH cmernieHus: Buna 1

95 ['unore3a M. Ilimanka o kBanTax. @OTOHBI 1

96 OHeprust 1 UMIyNbe GOTOHA 1

97 ®dotoadpdext. OnbiTer A. I'. CToneTona. |
3akonsl Pororddexra

08 VYpaBuenue DitnmTeitHa 1715 GoTodddekra. |
"Kpacnas rpanuna" ¢ororpdexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa 1

100 BomHOBEIE cBOIICTBA YaCTHUII 1
Bonnsl ne bponns. JlnuHa BOIHBL 1€

101 Bpotiins u pasmepsl 001aCTH JTOKATU3AIIH 1

JBUKYILIEHCS YaCTULIBI




102

KopnyckynsipHO-BOIHOBO! Ayanusm

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka usmMepeHuit B MUKPOMHUPE.

104 COOTHOILICHHS HEOTIPEAEIEHHOCTEN
['eitzenbepra

105 Pemenue rpaduueckux 3agau

106 Pemenue pacu€THbix 3amau
KonTponpHas padora o temam: "OCHOBBI

107 CTO", "KoprnyckyJspHO-BOJIHOBOI
Tyanusm"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOCHHUS aTOMA.
[Tnanerapuas moaens aroma Pesepdopna

109 IToctynatel bopa

110 Bune! ciektpoB. CekTp ypoBHEH 3HEPIUH
aToMa Bojopoza

11 CrioHTaHHOE U BBIHY)KJIEHHOE U3JTyuYeHUE
cBeTa

112 Jlazep
Hyxnonnas monens sinpa ['eiizenOepra-

113 WBaHeHKoO. 3apsia 1 MacCOBOE YMCIIO sJIpa.
H3oTonbl. PagnoakTuBHOCTH
3aKOH paJnoaKTUBHOrO pacnaga. CBoiicTBa

114 MOHU3HUPYIOUIETO U3NlydeHus. Biausinue

PAANOAKTUBHOCTHU HA KUBBIC OPTaHHU3MBI.
Jo3umerpus

115

DOHeprus CBSI3U HYKJIOHOB B sipe. A nepHbie
cuibl. Jledekt maccol siapa. SnepHoie
peakuuu. SnepHeie peakTopsl. [IpoGiembr




YIPABJISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJOTHMYECKUE ACTIEKThI PA3BUTHUS SAECPHOU
SHEPreTHKU

116

Mertoabl perucTpaluu U UCCIe0BAHUS
37eMeHTapHbIX yacTull. DyHaaMeHTalbHbIE
B3aUMOJEUCTBUA. bapnoHbl, ME30HBI U
nentoHsl. [Ipeacrasnenune o CtangapTHOM
Mozenu. KBapk-rimtooHHas MOAENb aApOHOB

117

®usuka 3a npeaenamu CTaHiapTHON
Mozenu. TémHas Marepus U TEMHas
sHeprus. EnuHCTBO pU3NUeCcKoil KapTHHBI
Mupa

118

Oransl pa3BUTHS aCTPOHOMMH. 3HAUEHUE
aCTPOHOMHHU

119

[IpuMeHUMOCTD 3aKOHOB (DU3HKHU TSI
0OBSICHEHUS IPUPOIBI KOCMUUYECKHIX
00BEeKTOB. METO Il aCTPOHOMHYECKHUX
HCCIICIOBaHUM

120

CoBpeMeHHbBIE ONTHYECKUE TEIECKOTIHI,
pazuoTenecKomnsl, BHEaTMOCc(hepHast
ACTPOHOMHS

121

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
3BE3/bl, MJIAHETHI, UX BUJUMOE JBUKECHHE

122

Conueunas cucrema. Comure. ConHeunas
aKTUBHOCTbH. MicTounuk sHepruun ConHia u
3BE3

123

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




CBETUMOCTD"

124

3Be3 bl TIaBHOU MOCIEN0BATEILHOCTH

125

Buyrpennee ctpoenue 38€311. CoBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUH U
sBoronny CoJIHIA ¥ 3BE34. DTambl )KU3HU
3BE3N

126

Muteunsiii [Iyte — nama [Manaktuka. Tursl
rajakTuk. YEpHbIE ABIPHI B s/Ipax rajJakTHK

127

Bceenennas. Paciimpenne Beenennoii. 3akoH
Xa66ma. Teopust bonbioro B3pbIBa.
PenukroBoe uznyuenue

128

MacmrabHas cTpyktrypa BeeneHnHoii.
Meraranaktuka

129

Hepeménnbie mpoOieMbl acCTpOHOMUU

130

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccmenqoBaHue MarHUTHOTO ITIOJIST
IMOCTOSTHHBIX MAarHUTOB' MIIH
"UccnemoBaHue CBOMCTB
deppomarneTrrkos" i "HccnenoBanue
JIEHCTBHSI TIOCTOSIHHOT'O MarHuTa Ha PaMKy C
TOKOM"

131

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue cunel AMnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIIepa OT CUJIbI TOKa"
unu "OnpeneneHue MarHUTHON MHIYKITUU
Ha OCHOBE M3MEpEHUs CUiibl AMriepa"

132

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS




ANIEKTPOMArHUTHON MHIYKIUU'" WIH
"OnpeneneHne UHIYKIIMA BUXPEBOTO
MarHuTHOTO 1mojs"

133

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUSA CAaMOMHIYKIIUN"
i "COopKa MOJENH 3JEKTPOMArHUTHOTO
reseparopa"

134

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue nmeproia CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TPY>KUHHOTO
MasiTHUKOB"

135

DuU3NYECKU MPAKTUKYM 10 TEME
"IIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM
MasiTHUKE"

136

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOr0 TOKa 4epes
HOCJIEI0BATENIBHO COETMHEHHBIE
KOHJEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIENIY IEPEMEHHOTO TOKa"

137

DuU3NYECKU MPAKTUKYM 10 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

138

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenne nokazaresns NpeaoMIeHUs
crexia" win "[lomydeHne n300pakeHus B
CHCTEME U3 IIOCKOTO 3€pKajia U JUH3BI"

139

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsIHUA OT BElleCTBa (Ha mpuMepe




*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS pacCEUBAIOLINX
uH3"

140

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HaOnronenue nudpakunu, vHTEpGEepeHIun
U ToJsipu3anuu ceera'

141

DuU3NYECKU MPAKTUKYM 10 TEME
"OnpeneneHye UMITyJIbCa U SBHEPTUU
PENATUBUCTCKUX YacTHIl (110 GoTorpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nose)"

142

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue nocrossHHoM [ lnanka Ha
OCHOBe uccienoBanus Gporordpdexra” wim
"UccnegoBanue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMO]T OT HAMpPsKEHUs "

143

DuU3NYECKU MPAKTUKYM 110 TEME
"UccnenoBanue cekTpa pa3peskeHHOTo
aTOMapHOTO BOJIOPO/Ia U U3MEPEHUE
noctosiHHOM Pundepra"

144

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue paguoakTUBHOTO (poHa ¢
MCIIOJIb30BAaHUEM JI03UMETpa" Win
"H3yueHne noriomeHus 0eTa-4acTuiy
aTroMUHAEM"

145

DuU3NYECKU MPAKTUKYM 10 TEME
"Habmroienus 3BE34HOTO HEOA
HGBOOPY)KéHHBIM TJIa30M C UCIIOJIB30BAHUEM
KOMITbIOTEPHBIX IIPWIOKECHUN IS




oTpeieNIeHUs TIOJIOKEHUST HeOEeCHBIX
00BEKTOB HAa KOHKPETHYIO JAaTy: OCHOBHBIC
co3Be3aust CEeBEpHOTO MOMYIIApHs U SIPKUE
3BE31b6l" win "HaOmroneHus B TENECKOI
JIyHbI, mUIaHET, TYMAaHHOCTEN U 3BE3THBIX
CKOIUICHUI"

146

O0001IeHre U cUCTEMATU3AIMS 3HAHU.
Ponw ¢usuku u actpoHOMUHU B
9KOHOMMYECKOM, TEXHOIOTHIECKOM,
COITMATbHOM M ATUYECKOH chepax
NCATCIIBHOCTHU YCJIIOBCKA

147

O0001IeHre U cUCTEMATU3aLMs 3HAHU.
Ponb u MecTo Gpu3uku 1 aCTpOHOMHH B
COBPEMEHHOM Hay4HOU KapTUHE MHUpa

148

O06o0011eHNe U crcTeMaTU3alus 3HAaHUH.
Pounb ¢puznueckoit Teopun B HopMupoBaHUH
MPEACTABICHHUH O (PU3NYECKO KapTHHE
MUpa, MeCTO (U3NICCKON KapTUHBI MHpA B
00IIeM psITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O IPUPOIC

149

O0001eHUE U CUCTEMATU3ALMS 3HAHUHN 110
teme "Kunematuka"

150

O00011IeHUE U CUCTEMATU3ALMS 3HAHUHN 110
teme "Kunemaruka"

151

O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
teme "lunamuka"

152

O00011IeHrE U CUCTEMATU3AIMS 3HAHUN 110
teme "CTraTtuka TBeporo tena"




153

O06o01IeHre U cucTeMaTHU3aus 3HAHUN 110
TeMe "3aKOHBbI COXPAaHEHUSI B MEXaHUKe"

154

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

155

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teme "Tepmonunamuka. TennoBbie
MAaIvHe!"

156

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBkie Tepexoab”

157

O00011IeHrE U CUCTEMATU3ALMS 3HAHUN 110
Teme "DnekTpudeckoe mnoie"

158

O06o0011eHNe U cUCTeMaTU3aIs 3HAHUH 110
teMme "[1oCTOSHHBIN 7eKTpUYECKUil TOK"

159

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teme "Toku B pa3nyHbIX cpenax”

160

O00011IeHUE U CUCTEMATU3ALMS 3HAHUHN 110
Teme "MaruutHoe noie"

161

PesepBHeIil ypok. O600IICHHE U
CHCTEMATHU3aLMsA 3HAHUH 110 TEME
"DneKTpoMarHuTHas UHIYKIus"

162

PeszeprubIit ypok. O6001IeHNE 1
CUCTEMATHU3ALMs 3HAHUHN 10 TEME
"Mexaundeckue koneoanus"

163

PeseprubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allus 3HaHHU 110 TeMe
"DreKTpoMarHuTHbIE KoeOanus "




164

PesepBHeIil ypok. O600IICHHE 1
CUCTeMaTH3alus 3HaHHU 110 TeMe
"MexaHU4YEeCKHE U AIEKTPOMArHUTHbBIE
BOJIHBI"

165

PesepBHelil ypok. O600IICHHE U
cucTeMarTu3aims 3Hagui mo reme "Oortuka"

166

PeseprubIit ypok. O6001IeHNE 1
cucreMarusaius 3HaHui mo reme "OCHOBBI

CTO"

167

PeseprubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allus 3HaHHU 110 TeMe
"KopnyckynsipHO-BOJIHOBOM ayanu3m"

168

PeseprubIit ypok. O6001IeHNE 1
cucTeMatusanys 3Hagui mo treMe "dusuka
aroma'"

169

PesepBHelil ypok. O600IICHHE 1
cucreMarusanus 3HaHui no reme "dusrka
aTOMHOTO Si7[pa M 3JIEMEHTApPHbIX YacTulr"

170

PesepBHeIil ypok. O600IICHHE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
"JneMeHTh! acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16







YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






