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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no (¢u3nke ©Oa30BOr0 YypOBHS HA YPOBHE CPEAHEro OOIIEro
oOpa3oBaHMsl pa3pabOTaHa Ha OCHOBE MOJOXKEHWH M TpeOOBaHWMH K pe3yabTaram
OCBOEHUSI OCHOBHOM 00pa3zoBarenbHON mporpammel, npeactaBieHubix B ®I'OC COO, a
Takke ¢ yd€ToMm (QeaepabHoil paboueid mporpaMmbl BOCHUTAHWS W KOHIIEHIUN
npenojaBaHus ydyeOHOro mnpeaMera «Dusmka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoii ®eaepannu, pealn3yroIuX OCHOBHBIE 00Pa30BATEIbHBIC TPOIPAMMBI.

Copnep:xaHue mporpaMMsl 1Mo (PU3MKE HAMPABICHO Ha (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTuHbl Mupa oOy4varommxcs 10-11 kimaccoB nmpu oOydeHUM HX (U3MKE Ha
0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-ACATEIBHOCTHOrO mnoaxona. Ilporpamma mo
¢uzuke cootBeTcTBYEeT TpedoBanusM DI'OC COO K NjaaHUPYEMBIM JIMYHOCTHBIM,
OPEIMETHBIM M METANPEAMETHBIM pe3yibTaraM OOYYEHHs, a TaKXKe YUYUTHIBACT
HEOOXOUMOCTh peajM3aliil  MEXIPEAMETHBIX CBA3CH (U3MKM C  €CTECTBEHHO-
HAYYHBIMH YYEOHBIMH MpeaMeTamMu. B HEl Onpenensrorcsi OCHOBHBIE LIETN WU3YyYCHUS
(u3MKM Ha YypOBHE CpeaHero oOmero o0pa3oBaHMs, IJIAHUPYEMBIE PE3YJIbTaThl
OCBOCHUSI Kypca (PM3HMKH. JIMYHOCTHBIC, METANPEAMETHBIE, MPEAMETHBIE (HAa 0a30BOM
YPOBHE).

[TporpamMma mo pu3uKe BKIIFOYAET:

e IUJIAHUPYEMBIE PE3YJIBTATHI OCBOCHMS Kypca (pu3ukhd HA 0a30BOM YPOBHE, B TOM

YUCIIE TPEAMETHBIE PE3YJBTATHI MO TOAaM O0YUYCHHS,

e COJCpKaHME yueOHOro npeamera « Duznka» no rogam 00y4EHUsI.

du3nka Kak Hayka 0 HamOoJiee OOUMX 3aKOHAX MPUPOJBI, BHICTyNAas B KA4ECTBE
y4eOHOro mnpeaMeTa B WIKOJIE, BHOCHUT CYLICCTBCHHBIA BKJIAJ B CHUCTEMY 3HAHWHA 00
okpyxaromeM Mupe. [IkonapHBIA Kypc (QU3HKK — CHCTEMOOOpPa3YIOIMA  JuUIst
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIBKY (PU3NYECKUE 3AKOHBI JIEKAT B
OCHOBE TMPOLIECCOB M SIBJICHWM, W3ydyacMbIX XWUMHUEH, Ouonorueit, (Quznueckoi
reorpadueii u actpoHoMueil. Mcnonp30BaHME M AKTMBHOC MPUMEHCHHE (PU3MUECKHUX
3HAHMIA OMpPENEIseT XapakTep M Pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHHA B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, MOJYYEHUS HOBBIX MAaTEpUaloB C
3alaHHBIMH CBOMCTBaMM M JApyrux. M3ydeHne (PU3MKM BHOCHT OCHOBHOUM BKJIAax B
(OpMUPOBAHME ECTECTBEHHO-HAYYHON KapTHHBI MUpPA 00ydYaromumxcs, B (popMUpOBaHUE
YMEHHWI TMPUMEHSATh HAYYHBIH METOA TMO3HAHWS TPU BBIIOJHEHUM MMM YUYEOHBIX
HCCIIEIOBAHA.

B ocHOBY kypca (pu3nku uist YpOBHS CpeIHETO 00UIero o0pa3oBaHus MOJOKEH P
UJCH, KOTOPBIE MO’KHO PacCMaTpHUBaTh KaK MPUHLIMIBL €M0 TOCTPOCHUSI.

Hoes yenocmmnocmu. B COOTBETCTBUM ¢ HEW KypC SBISIETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJCP)KAT MaTepuall M3 BCEX paslciioB (DM3HMKHM, BKIIFOUACT Kak
BOMPOCHI KJTACCUYECKOM, TAK U COBPEMEHHOMN (DPU3HKH.



Hoes cenepanuzayuu. B cOOTBETCTBHM ¢ HE MarepHall Kypca QU3UKN 0ObEIUHEH
BOKpYr (¢u3nmueckux Teopui. Bemaymmm B Kypce sBhsercs  (QOPMUPOBAHUE
OPEICTABICHHUNA O CTPYKTYPHBIX YPOBHSAX MATEPUH, BEIIECTBE U MOJIE.

Hoes  eymanumapusayuu. EE peanmsaums NPEANONAracT  MCIOJIb30BAHUE
TYMaHUTAPHOTO NOTEHIMANIA (PU3MYECKON HAYKH, OCMBICTIEHUE CBSI3U PA3BUTHS (DU3UKH C
pa3BUTHEM OOWIECTBA, a TaKXKE C MHUPOBO33PCHUYECKUMH, HPABCTBEHHBIMH U
SKOJIOTHYECKUMH TPOOIIEMaMHU.

Hoes npuxiaonoii nanpaeiennocmu. Kypce (U3MKM MpeAnonaractT 3HaAKOMCTBO €
HIUPOKUM KPYTrOM TEXHHYECKUX W TEXHOIOTUYECCKUX MPUIIOKEHHIA U3yUYEHHBIX TECOPUN 1
3aKOHOB.

Hoes sxonocuzayuu peamm3yeTcst TOCPEACTBOM BBEICHUS 3JIEMEHTOB COACPKAHUS,
NOCBSIIEHHBIX SKOJIOTMYECKAM MpoOJIeMaM COBPEMEHHOCTH, KOTOPBIC CBS3aHBI C
PA3BUTHUEM TEXHUKH W TEXHOJOTHMH, a Takke OOCYKIEHUS MpoOJeM palMOHAIBHOIO
IPUPOJONIOIB30BAHMS M SKOJIOTMYECKOM OE30MacHOCTH.

CTEp)KHEBBIMU  DIIEMEHTAMM  Kypca (HU3MKM Ha YPOBHE CPEAHEro OOILIEro
oOpa3oBaHMs SBISIOTCS (u3nyeckue Teopun ((HOPMHUpPOBAHHME MPEACTABICHUA O
CTPYKTYPE MOCTPOCHUs (U3MYECKON Teopur, posid (PyHAAMEHTAIBHBIX 3aKOHOB U
NPUHLKAMIOB B COBPEMEHHBIX MPEIACTABICHUIX O MPHPOJEC, I'PAHULAX MPUMEHUMOCTH
TEOPUH, 17151 ONMCAHUS €CTECTBECHHO-HAYYHBIX SIBJICHUH U MPOLIECCOB).

CHCTEMHO-IEATENIBHOCTHBIN MOAXOA B Kypce (PH3WKK peann3yercs MPEXKAe BCEro
3a CYET OpraHu3alyy SKCIIEPUMEHTANBHON AesITeNbHOCTH oO0ydatrommxcs. s 6a30Boro
YPOBHS Kypca (PU3HKHM — 3TO UCMONB30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
AKCIEPUMEHTOB U J1a00PaTOPHBIX padOT, KOTOPBIE B MPOrpaMMe 1o (pu3uke 0ObeAMHEHBI
B OOIIMIA CIUCOK YUYCHUUECKUX MPAKTUYECKAX padoT. BhIIeneHHEe B YKA3aHHOM MEPEUHE
1a00paTopHbIX Pa0dOT, MPOBOJUMBIX JUISI KOHTPOJIEI W OLEHKH, OCYLIECTBIISCTCS
yYaCTHHKaMH 00Pa30BaTENBHOrO MPOLECCa UCXOAs M3 OCOOCHHOCTEH INJIAaHMPOBAHUS W
ocHaeHust kaOunera pusuku. [Ipn 3T70M 0OecneunBacTcs OBNAJECHUE O0YUYAFOIMMUCS
YMEHHMSIMU  TPOBOJUTH  KOCBEHHBIE HM3MEPCHUS, HWCCICIOBAHMS  3aBUCUMOCTEH
(PM3UYECKUX BETMYMH U IOCTAHOBKY ONBITOB MO MPOBEPKE MPEIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHKE yAENSIETCA PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a4a4. [Ipu
3TOM JUIS PACUETHBIX 337a4 MPUOPUTETOM SIBISIFOTCS 3aJa4d C SIBHO 33JaHHOMN
(U3NYECKOH  MOJENBIO, TMO3BOJISIOMIME  MPUMEHATH  M3YUYEHHBIE  3aKOHBI W
3aKOHOMEPHOCTH KAaK W3 OJHOrO paszjena Kypca, TaK U MHTETPUPYS 3HAHHS M3 PA3HBIX
pazaenoB. JlJis KaQUECTBEHHBIX 3a/Ja4 MPUOPUTETOM SIBJISIOTCS 3a4aHHsI HA OOBSICHEHHE
NPOTEKAaHUsT (PU3NYECKUX SIBIICHUH W MPOLIECCOB B OKPYKAKOWIEH KU3HU, TPeOyromme
BBIOOPA PU3NMUECKON MOJIENH [T CUTYALK TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTeEPa.

B coorBerctBun ¢ TpeboBanusmu OI'OC COO k MarepualibHO-TEXHUYECKOMY
o0ecnedyeHno yueOHOro nporecca 0a30Bblil YPOBEHb Kypca (PU3NKH HA YPOBHE CPEIHETO
o0uiero 0o0pazoBaHusl AOJKEH M3y4daTbCs B YCIOBHSX MPEAMETHOrO KaOWHETa (PU3MKU



WIA B YCIOBUSAX WHTETPUPOBAHHOTO KaOWMHETA NPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabunere (pU3MKHU TOJKHO OBITh HEOOXOAUMOE JTaDOPaTOPHOE 000PYI0OBAHUE
IUIs. BBIMOJIHEHUS YKA3aHHBIX B MpOTpamMMe MO (PU3MKE YYCHUUYECKMX MPAKTUYECKUX
paboT ¥ AEMOHCTPAIMOHHOE 000PYTI0BAHKUE.

JleMOHCTpauroHHOE 000pyAOBaHME (HPOPMUPYETCS B COOTBETCTBUU C MPUHLHAIIOM
MUHUMAJIbHOH JOCTATOYHOCTH M OOECMEUMBACT TOCTAHOBKY MEPEUUCICHHBIX B
nporpaMMe Mo (PU3MKE KIFOYEBBIX ACMOHCTPALMNA Ui HWCCIIECIOBAHUS M3yYaeMbIX
SIBJICHUH W MPOLIECCOB, IMIMPUUYECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUUYECKUX
[IPUMEHECHUH.

JlaGopatopHoe  oOopymoBaHME i  YYCHMUYECKMX  MPAKTHYECKUX  PadOT
(opMUPYETCS B BUJIE TEMATHUYECCKUX KOMIUIEKTOB M OOECIIEUMBAETCS B PACUETE OTHOTO
KOMIUIEKTa Ha JBYyX oOywatonmxcsa. TemMaTMdeckne KOMIUIEKTHI JTaOOpPaTOPHOIO
000pyI0BaHUs JOJKHBI OBITH TOCTPOCHBI HA KOMIJIEKCHOM MCIIOIB30BAHUK aHAJTOTOBBIX
U UM(pOBbIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX HM3MEPHUTEIBHBIX CUCTEM B BUJIE
1 (POBBIX Ta0OPATOPHIA.

OCHOBHBIMU LIECTISIMA M3YYCHHS PU3UKK B 001IEM 00pa30BAHUM SBIISIFOTCS:

o (opMHpoBaHME MHTEPECA U CTPEMIICHHS OOYYAOIIMXCS K HAYYHOMY M3YUYCHHUIO

OPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYAIBHBIX U TBOPUYECKUX CIOCOOHOCTEI;

e pa3BUTUE TMPEACTABICHUI O HAYYHOM METOJE MO3HAaHWUS M (HOpPMHUpPOBAHHE
U CCIIEIOBATENILCKOIO OTHOLICHHS K OKPY>KAIOIIUM SIBJICHHSIM;

o (opMHpOBaHME HAYYHOIO MHUPOBO33PEHUS KAK PE3yJbTara W3Y4YCHHs OCHOB
CTPOCHUSI MaTepuu U PyHAAMEHTAIbHBIX 3aKOHOB (DM3UKH;

o (opMUpOBAaHUE YMEHHI OOBACHATH SBJCHUS C WCHOJIb30BAHUEM (DPUBMUCCKUX
3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

o (opMupoBaHHE TPEACTABACHUNA O poau (PU3MKU JUIsl Pa3BUTHsL  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTwkeHne STHX 1ened 00ecrneunBacTCsl PEUICHHEM CISAYIOUIMX 3a1ady B

MPOIIECCE U3YUEHUS Kypca (PU3UKK HA YPOBHE CPEAHEr0 00MIero oOpa3oBaHus:;

e NpPUOOPETEHUE CHUCTEMBI 3HAHWI 00 OOmMX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUAX,  BKIKOYAS  MEXAHWKY,  MOJEKYJSPHYK  (PHU3UKY,
ANIEKTPOIMHAMUKY, KBAHTOBYIO (PU3KMKY U 3JIEMEHTHI aCTPO(U3UKH;

o (opMUPOBAHHE YMEHUI MPUMEHSITHh TEOPETUUYECCKUE 3HAHUS sl OOBSICHEHMS
($U3NYECKUX SIBIICHUI B MPUPOJAE M JAJs MPUHITUS MPAKTUYECKUX PELICHUN B
IMOBCEAHEBHOM YKU3HH,

e OCBOCHHE CITOCOOOB PEIIEHUS PA3JIMYHBIX 33a4 C SIBHO 33JaHHON (PU3HUECKOI
MOJIETIBIO, 3a4a4, MOAPA3YMEBAIINX CAMOCTOATENBHOE CO3aHUE (PU3NUECKOM
MOJICTIN, ICKBATHOM YCIIOBUSM 33/1a4H,

e TIOHMMaHHE (PU3UYECKUX OCHOB U MPUHIUIOB ACHCTBUS TEXHUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX MPOLIECCOB, UX BIHMSHUS HA OKPYKAIOLIYIO CPELy;



e OBJAJCHUE METOJAMH CAMOCTOSITEILHOTO TUJIAHMPOBAHHUS M TPOBEACHHS
(U3AYECKMX DKCIEPUMEHTOB, AaHAM3a M MHTEPHpETalnMy HMH(pOpMALWH,
OMPEACTIEHUS JOCTOBEPHOCTH MOJYUYEHHOTO PE3YJITATA,

e CO3JaHME VYCIOBAA Ui Pa3sBATHA YMEHUNW MOPOEKTHO-UCCIIEIOBATEIBCKON,
TBOPYECKON JEATEITLHOCTH.

Ha wu3yuyenune ¢usukm (0a30BbIi YpOBEHb) HA YPOBHE CPEIHEro OOIIEro
oOpazoBanus otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenwo), B 11
Kjacce — 68 4acoB (2 yaca B HEJIENIO).

[Tpeanaraemelii B mporpamme no (pru3uKe NepeyeHsb JJa0OPATOPHBIX M MPAKTAYECKUX
padoT ABASETCS PEKOMEHIOBAHHBIM, YUUTEIb IE€IACT BHIOOP MPOBEACHUS 1a00OPATOPHBIX
padoT ¥ OMBITOB € YYETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00y4YarOmuXCsl.



COAEPKAHUE OBYYEHUA
10 KUIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO NMO3HAHUA

du3nka — Hayka O npupone. HayudHble METOABI NMO3HAHUS OKPYIKAOILIETO
mupa. Ponp DJKcnepuMeHTa W TEOPUM B IPOLIECCE IMO3HAHUS PUPOIBL
OKCIIEPUMEHT B PU3HUKE.

MoaenupoBanue (PU3HUECKAX SBICHUM M mpoueccoB. HaydHBIE THIIOTESBI.
OU3NYECKUE 3aKOHBI U TEOPHH. ['paHHIBl MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
IIpuHIMD COOTBETCTBHS.

Pone u mMecto (u3nku B (OPMHUPOBAHWM COBPEMEHHON HAYYHOW KapTUHBI
MUPA, B MPAKTHYECCKON NEATETLHOCTH JIFOACH.

Jlemoncmpayuu

AHaNoroBele W UU(QPOBBIE HM3MEPUTENBHBIE TMPUOOPBI, KOMITBIOTEPHBIC
JATYHAKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABHKEHUE. OTHOCHTEIIBHOCTh MEXAHUYECKOIO JABUKCHHSI.
Cucrema orcuéra. TpaekTopusl.

[lepemelieHue, CKOPOCTh (CpemHsss CKOPOCTb, MTHOBEHHAs CKOPOCTb) W
YCKOPEHUE MAaTEPUATBHOW TOYKHM, MX MPOCKIMM HA OCH CHCTEMBI KOOPAMHAT.
Cno>keHHe MEPEMENICHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEpPHOE M PABHOYCKOPEHHOE MPSAMOJIMHEHHOE nBWXKEHHE. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, NYTH W MEPEMELICHUs
MaTEPUATBHONW TOUKHA OT BPEMEHHU.

CB0oOO0HOE aJicHUE. Y CKOPEHUE CBOOOIHOTO NAJACHUSI.

KpuBonuuelinoe  apwkeHue. J[BH)KCHHME  MATEpPUAIbHOW  TOYKM 1O
OKPY>KHOCTH C TIOCTOSIHHOM IO MOJYJIKO CKOPOCTBIO. YTIIOBasi CKOPOCTh, IMHEHHAsS
ckopoctb. [lepron u yactora oOpameHus. LIeHTpoCTPpEMUTENEHOE YCKOPEHUE.

TexHUUYeCKHE YCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE. CHOUAOMETP,
JBU>KCHHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE MIEPEIAYH.

Jlemoncmpayuu

Moaenbe cuCTEMBI OTCUETA, WIUTFOCTPALMSl KHHEMATHYECKUX XapPaKTEPUCTUK
JBUKCHHSI.

[TpeoOpazoBanre ABMKCHHNA € MCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue T€n B BO3AYXE U B PA3PEIKEHHOM MTPOCTPAHCTBE.

HabGnronenne aukeHust Tena, OpPOLICHHOTO MOJX YIJIOM K TOPU3OHTY H
TOPU30OHTAJIBHO.



H3mepenue ycKopeHHst CBOOOTHOTO MACHHSI.

Hamnpasnenue ckopocTy pu ABMXKEHUM 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, niabopamopiivie pabomul

H3yueHne HEPAaBHOMEPHOIO ABWKEHMS C LEIBIO ONPEACICHUS MTHOBEHHOR
CKOPOCTH.

HccnenoBaHue COOTHOLIECHHS MEXKIAY MYTAMH, TNPORACHHBIMA TEIOM 34
MOCJICIOBATENBHBIE  PABHBIE NPOMEXYTKH BPEMEHM IIPU  PaBHOYCKOPEHHOM
JBMOKEHUM C HAYAJIBHON CKOPOCTBIO, PABHOMN HYJIIO.

H3yueHune nBMKEHUS apruKa B BA3KON KM IKOCTH.

Hzyuenne nBmxeHus T€na, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHuun  otHocutenvHOCTH  [anmunes. IlepBeii  3akoH  HberoToHa.
HuepumraibHble CUCTEMBI OTCYETA.

Macca tenma. Cuna. [lpunnun cynepno3unmu cuil. Bropoii 3akoH HeroToHa
JUTSI MATEPUANBHON TOUKKM. Tpetnii 3ak0H HbroTOHA AT MaTepUanbHBIX TOUYEK.

3akoH BcemMupHOro TtsAroreHus. Cuia Tsoxectu. llepBas kocmuyeckas
CKOPOCTB.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunapl TpeHus (MOKOs, CKOJIBKEHUS, KaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TPeHMs CKONBKECHUS W CHIIA TpeHUs nokos. KoadduuueHnt tpenus.
Cuna conpoTUBICHUS TIPUA JIBHKEHUHU TENA B )KUIAKOCTH WJTU Ta3€.

[TocTynaTenbHOE U BpalaTebHOE ABMKCHHE a0COTIOTHO TBEPAOIO TEIA.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpatieHus. [liedo cuiel. YcioBus
paBHOBECHS TBEPAOIO Tea.

TeXHUYECKUE YCTPONCTBA M NPAKTHYECKOE NPUMEHEHUE. MMOIIIMITHAKH,
JBMDKEHUE UCKYCCTBEHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBneHre UHEPLUH.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akoH HeroTOHA.

H3zmepenune cu.

CnosxeHue cui.

3aBUCUMOCTB CHJIbI YIPYTOCTH OT A¢(POpPMALIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUHN.
CpaBHEHHUE CUJI TPEHUSI TTOKOS, KAUEHUS U CKOJIBKEHUSI.
YcnoBus paBHOBECHS TBEPAOIO Tena. Buasl paBHOBECHS.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
Hzyuenne nukeHust OpycKa Mo HAKJIOHHON TUIOCKOCTH.



HccnenoBanue 3aBUCHUMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
PE3NHOBOM 00paslie, OT UX AeOPMALIHH.

HccnenoBanne yCIIOBUII paBHOBECHS TBEPIOIO Tela, HMMEKOLIErO0 OCh
BpAaLLEHHSI.

Tema 3. 3akonbl COXpaneHus 6 MeXaHuKe

HWMmysibc MarepuaibHON TOYKH (Tena), CHCTEMBI MAaTEPHATBHBIX TOYEK.
WMnyneC CWJIBI U U3MEHEHUE HMITYJIbCA TeEJA. 3aKOH COXPAHEHUS MMIYJIbCA.
PeaktuBHOE NBHKEHUE.

Pabota cuibl. MOIIHOCTE CHITHI.

Kunernueckas >Heprusi MarepHaibHOM TOUkM. Teopema 00 HM3MEHEHHH
KHHETUYECKON DHEPTUH.

[TorenuuanibHas SHEPrusl. [TorenumanbHas SHEPrus VIIPYTO
ne(opMUpOBaHHOM  mpyxkuHbl.  [loTeHUMambHass >HEpPrust Tena  BOIM3M
MOBEPXHOCTH 3EMJIN.

[ToTeHUMATbHBIE W HENOTCHUMAIbHbIE  CWibl.  CBsa3b  paboThI
HEMOTEHLUMAIBHBIX CUJI C M3MEHEHHEM MEXAHMYECKON JHEPrUM CHUCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPIHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUSI.

TEeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. BOAOMET, KOMED,
MPY>KMHHBII MUCTOJIET, IBUYKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa MOTEHIMAIBHON SHEPTHH B KWHETHYECKYHO U OOPATHO.

Vuenuuecruii skcnepumenm, 1abopamopisie pabomol

H3yuyeHne aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOINBIO JBYX OJMHAKOBBIX
HUTSIHBIX MASTHUKOB.

HccnenoBanune cBsi3u pabOThl CHITBI C MU3MEHEHHEM MEXAHWYECKOW 3HEPruu
TEJIA HA IPUMEPE PACTHKEHHUS PE3UHOBOIO JKI'YTa.

Pazpnen 3. MoJsieky/sipHasi pu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. OcHOGbI MONEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUM U MX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe aBwkeHue. [Auddysus. Xapakrep ABWKCHUS H
B3aMMOJICHCTBUS YaCTULl BELIECTBA. MOJENM CTPOCHMs Ta30B, >KUAKOCTEH U
TBEPABIX TN U OOBICHEHHE CBOKCTB BEIIECTBA HA OCHOBE ATHX MoAeneil. Macca n
pasMepsl Mosieky. KonmuecTBo BemecTBa. [locTossHHas ABoraapo.

TenmoBoe paBHOBecHe. Temmeparypa u €€ uamepenue. Illkana temmeparyp
Llenbcus.



Mopenes  wuaeanbHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KAHETUYECKOW TEOPUM WACATBHOrO Ta3a. AOCOIIOTHAs Temmeparypa Kak mepa
CPEOHEH KMHETUYECKOW SHEPruM TEIUIOBOTO ABWKECHMs dactul rasza. [lkama
temneparyp Keneuna. 1 a3oBble 3akOHBL. YpaBHeHUEe Menneneesa—Knaneipona.
3akoH JlasbTOoHA. M30MpONECCH B UACATBHOM Ta3€ ¢ MOCTOSHHBIM KOJTUYECTBOM
BenlecTBa. ['paduueckoe NPEaCTaBICHHE M30MPOLECCOB. HM30TEPMA, H30X0pa,
u3obapa.

TeXHUYECKHE YCTPOMCTBA M TNPAKTHYECKOE NPUMEHEHHUE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITEL, JOKA3bIBAIOLIME TUCKPETHOE CTPOCHHME BEIIECTBA, (oTorpaduu
MOJIEKYJT OPTaHUYECKAX COCANHEHUM.

OnbITel 0 1M Py3un KUAKOCTER U ra30B.

Moaenb OpOyHOBCKOTO JBUKEHUSI.

Mogens onsita LTepHa.

OnbITHI, JOKa3bIBAKOIINC CYLICCTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICTICTBUSL.

Moaens, WUTFOCTPUPYIOIIAs NPUPOLY JABJICHHS ra3a Ha CTEHKH COCY/IA.

OnbITEl, WUTIOCTPUPYIOIIAE YPABHEHWUE COCTOSHHS WACATBHOTO rasa,
W30 POLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomol

OnpeneneHne Maccsl BO3Ayxa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPCHUI
00BbEMa KOMHATHI, JABJICHHS U TEMIIEPATYPhl BO31yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKIY MMapaMeETPaMU COCTOSTHUSI PA3PEKEHHOTO
rasa.

Tema 2. OcHoevl mepmMoOUHAMUKU

TepMoauHaMUUECKass CHCTEMA. BHYTPEHHSSI SHEPrusi TEPMOJNHAMUYECKON
CUCTEMBI U CIOCOObI €€ n3MeHeHHsl. KomuecTBO TemoThl U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOIO  WJACAJTBHOrO  rasa.  Buael  Temionepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKIMS, U3JIyUCHUE. Y IENIbHAS TEINTIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMI0TH MPH TEMIONEPEaye.

[Tonstue 06 ammabGatHoM mpouecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHEeHHEe TEPBOrO 3aKOHA TEPMOJMHAMUKH K um3onpoueccam. ['paduueckas
UHTEepnpeTanus padboThl ra3a.

BTtopoii 3akoH TepMoaguHamuku. HeoOpaTuMOCTh MPOLIECCOB B MPUPOJIE.

TemoBple ~ MammHbl.  [I[pUHOMNBL  JEHCTBUS — TEIUIOBBIX — MAIIWH.
[IpeoOpazoBaHusi HEPruM B TEIUIOBBIX MamnHaX. Koa(PUIMEHT Monae3Horo
neicTBus TemioBoid mammubl. [{ukn KapHo w ero ko3@uuueHT MoJIe3HOTO
JEUCTBHSL. DKOJOTUYECKUE MPOOIEMBI TETUIOIHEPTETHKH.



TexXHUYECKHE YCTPONCTBA W MPAKTHYECKOE MNPHUMEHCHHWE. JIBHIaTellb
BHYTPEHHETO CrOPaHUs, OBITOBOW XONOMUIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

H3MeHEeHHEe BHYTPEHHEH SHEPruM Tejla MPH COBEPLICHUM PaOOTHL. BBLIET
npoOkM W3 OYTBUIKM TOJ JCHCTBUEM CXXATOrO BO3/yXa, HarpeBaHue 3gupa B
JaTyHHOU TpyOKe MyTEM TPEeHHs (BUACOAEMOHCTPALINS ).

H3MeHeHrne BHYTPEHHEN SHEPTUAM (TEMITEpaTyPhl) Tella TPH TEMIONEPEaaye.

OneIT 10 anmabaTHOMY PACHIMPEHUI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHUBOM ).

Mopenu napoBoi TypOMHBIL, ABUTaTENsl BHYTPEHHETO CTOPaHUsl, PEAKTHBHOTO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepenue yaenbHOM TemIoEMKOCTH.

Tema 3. Acpecamnsie cocmoanus éeujecmea. Pazoevie nepexoosl

[TapooOpazoBanue u koHaeHcamms. Mcmapenue u kunenue. AOCONOTHAS U
OTHOCHTENIbHAS BIQKHOCTh BO3Ayxa. HackllleHHBIA map. YaenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHHS OT TABJICHUSI.

Teépnoe Teno. Kpucramumueckne u aMopdHbIe Tena. AHU30TPONUSI CBOWCTB
kpuctaioB. Kuakume kpuctaibl. COBpeMEHHBIE Marepuansl. [lmaBieHue u
KpUCTAJIM3auus. Y IesbHas TemioTa miapneHus. Cyonumanms.

YpaBHEHUE TEMIOBOIO OanaHca.

TeXHUYECKUE YCTPOMCTBA M MNPAKTHYECKOE MPUMEHEHHE: TUTPOMETP W
NCUXPOMETP, KATOPHUMETP, TEXHOJIOTUN MOJyYECHUS COBPEMEHHBIX MATEPHAJIOB, B
TOM YMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIiCTBa HACHIIICHHBIX TAPOB.

Kunenne npu MOHM>KEHHOM JTaBJICHHM.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenne HarpeBaHus ¥ MIaBJICHAS KPUCTAINTMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaLIOB.

Vuenuueckuii sxcnepumenm, nabopamopiivie pabomul

H3mepeHnne OTHOCUTENBHON BIIAJKHOCTH BO3AYXA.

Pasznen 4. daekrpoanHaMuka
Tema 1. Inexmpocmamuka
OneKTpu3anms Tell. OJEKTPUYECKU 3apsaa. J[Ba BHIA BIEKTPUYECKUX
3apsaaoB. [IpOBOJHUMKHM, MWAJNEKTPUKH W TOJYMPOBOJHUKW. 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsia.
B3anmopeiicteue 3apsaoB. 3akoH KyioHna. TOYEUHBIN 3NEKTPUYECKUI 3aps.
OnekTpuueckoe mone. HampsykEHHOCTH  3heKTpUuYecKoro mnods.  [IpuHomn



CYNEPIIO3ULHANA SJIEKTPAUECKUX NOJEH. JIMHUM HANPsHKEHHOCTH BIEKTPUYECKOTO
TOJIS.

Pabora cun  snekrpoctatmueckoro  nossa.  [lorennuman.  PasHocTh
NOTCHUMAIOB. [IPOBOJHUKM M JUAJNEKTPUKKA B JJIEKTPOCTATUYECKOM TIOJIE.
JIM3IIEKTpAYECKas MPOHULAEMOCTD.

OnexkTpo€MKOCTh. KoHaeHcaTop. DNEeKTPOEMKOCTh TUIOCKOTO KOHACHCATOPA.
DHEprus 3apsHKEHHOTO KOHACHCATOPa.

TeXHUYECKUE YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE. SIIEKTPOCKOIL,
ANEKTPOMETP, DSIEKTPOCTATUUECKAs 3alllMTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJEHCATOP, KOMUPOBAJIBHEIN ammapar, CTPYWHBIA IIPUHTED.

Jlemoncmpayuu

YeTpoiCTBO M IPUHLUI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBuE HA3IEKTPU30BAHHBIX TE.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOIHMKH B SJIEKTPOCTATUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3alUTA.

JIUBIIEKTPUKH B SJIEKTPOCTATHYECKOM TOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTH  TUIOCKOTO KOHAEHCATOpa OT  IUIOLIAAH
IUTACTUH, PACCTOSIHUS MEXKAY HUMHU U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEprus 3apsHKEHHOTO KOHACHCATOPA.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol

H3mepenne 3meKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannolii 31ekmpuyeckuil mok. Toku ¢ pasnuyHslx cpeoax

ONEKTPUUYECKANA TOK. YCIIOBUS CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
Hctounnkm Toka. Cwna Toka. [I0CTOSHHBIN TOK.

Hanpspkenue. 3akon OMa Ju1st ydacTka LIETIH.

ONEKTPUUYECKOE CONMPOTUBIIEHUE. YIEIBHOE CONPOTUBIICHAE BEIIECTBA.
[TocnenoBarenbHOE, MAPATUIENBHOE, CMEIIAHHOE COCTMHEHHUE TIPOBOJIHUKOB.

PabGora »snektpuueckoro Toka. 3akoH JIxoyns—JIeHma.  MOIIHOCTB
BIEKTPUYECKOrO TOKA.

ONEKTPOABMXKY LA CUJIa W BHYTPEHHEE CONMPOTUBIIEHUE MCTOYHMKA TOKA.
3akoH Oma 1J1s OJTHOM (3aMKHYTOM ) 3JIEKTpUYECKO 1enu. KopoTkoe 3aMbIKaHUE.

ONEKTPOHHAs  MPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONMPOTHUBJICHUS METAIIOB OT TeMneparypbl. CBEPXIPOBOAUMOCTb.

DNEKTPUYECKUI TOK B BaKyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpoBOIHHKH. CoOcTBeHHAass  u [pUMECHAss  MPOBOAUMOCTH
NOJyMPOBOJHUKOB. CBoOiicTBA p—-niepexona. [1oaynmpoBoHUKOBEIE TPHOOPHI.

ONEKTPUYECKAA TOK B PACTBOpax M paciulaBax  AIEKTPOJIUMTOB.
DNEKTPOJIATHYECKAS TUCCOLMALUS. DIEKTPOIIU3.



OneKkTpuuecKkuii TOK B ra3ax. CaMOCTOATEIIbHBIA M HECAMOCTOSTEIIBHBIN
paspsa. Monnus. [Lazma.

TexHUUYEeCKHE YCTPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE. aMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHMKH TOKA, DSJIEKTPOHArPEBATEIBHBIE MPUOOPHI,
ANIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP CONMPOTHUBIICHUS, BAKYYMHBINA O,
TEPMHUCTOPBI U POTOPEIUCTOPHI, MOTYTPOBOTHUKOBBIN 11O, TaIbBAHUKA.

Jlemoncmpayuu

H3MepeHue CUiTbl TOKA U HATTPSIKEHMSI.

3aBUCUMOCTb COMPOTHBIICHUS IWJIMHAPAYECKUX MPOBOAHUKOB OT JIMHBL,
TUIOIA/IM TIOTIEPEYHOTO CEUEHUS U MaTepuaa.

CMemaHHOe COEAMHEHHUE MTPOBOAHHUKOB.

[Ipsmoe w3MepeHue BIIEKTPOABIKYIIECH cuiibl. KoOpoTkoe 3amblkaHHe
raJIbBAHUYECKOTO 3JIEMEHTA W OLICHKA BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCUMOCTb COMTPOTUBIIEHHS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTE SIIEKTPOJTUTOB.

HckpoBoii pa3psia 1 TPOBOJAUMOCTh BO3AyXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD JUOJIA.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol

H3yyeHne cMEMaHHOTO COCTMHEHUS PE3UCTOPOB.

H3mepeHue 3eKTpOABHKYIIEH CHIIBI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIMPOTHUBIICHUSI.

HaOntonenue snekrposnusa.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 6a30Boro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C
YU4ETOM COJEPXKATENIbHBIX MEXIPEIAMETHBIX CBSI3€H € KypcamMM MAaTeMaTUKH,
OHMOJIOTMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Medicnpeomemnvie nomsimusi, CBI3aHHBIE C U3YYCHHEM METOJOB HAYYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (PaKkT, runore3a, (U3MUECKash BEIWUYMHA, 3aKOH,
Teopusi, HAOMIOJACHHE, SKCIEPUMEHT, MOJEIIMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YPAaBHEHWH, JUHEHHAas (yHKOUS,
napadona, runepooia, uxX rpa@uKd U CBOMCTBA, TPUTOHOMETPUUYECCKUE (DYHKIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKACCTBO,
BEKTOPBI M UX MPOECKIMU HA OCH KOOPAWHAT, CJI0’KEHUE BEKTOPOB.

buonoecus: MEXaHMYECKOE NABUKEHUE B KUBOH mpupoae, nuddysus, ocMoc,
TEIIOOOMEH YKUBBIX OPraHWU3MOB (BUBI TEIJIONEPEAAYH, TEMJIOBOC PABHOBECHE),
ANIEKTPUYECKHUE SIBJICHHSI B )KUBOI MPUPOJE.

Xumus: TACKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIAPHAsT Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TEJ, KUJIKOCTEN U



ra3oB, DJICKTPUYECKUE CBOHCTBA METAIOB, JJIEKTPOJUTHYECKAS TUCCOLMALMS,
rajibBaHuKa.

['eocpachus: BNaKHOCTh BO3/yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUN C HCIOIB30BAHUEM MEXAHWU3MOB,
YU4ET TPEHUST B TEXHUKE, MOJIIMIHUKA, WCHOJb30BAHUE 3aKOHA COXPAHEHUS
UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET M JAPYIU€), JIBUrareiib BHYTPEHHETO
cropaHusi, napopasi TypOuHa, ObITOBON XOJOJUJBLHUK, KOHIUIMOHED, TEXHOJIOTHH
MOJIyYCHUS] COBPEMEHHBIX MAaTEpPHaOB, B TOM YHCJIE HAHOMATEpUAIOB, M
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKAs 3alIUTA, 3a3€MJICHHE SJICKTPONPHOOPOB,
KCEPOKC, CTpYHHBIH MPUHTED, AJICKTPOHATrPEBATEIBLHBIC npUOOPHI,
AIIEKTPOOCBETUTEILHBIE MPUOOPHI, rajbBaHUKA.

11 KVIACC

Pasznen 4. daekrpoanHaMuka

Tema 3. Maznummnoe noJie. INeKMPOMAZHUMHAA UHOYKUUA

[TocTosiHHBIE ~ MarHWThHL. ~ B3aMMOAECHCTBME  MOCTOSHHBIX ~ MArHUTOB.
MarautHoe 1oie. BeKTOop MarHuTHONW WHAYKUMW. [IpuHOMO Cynepro3uiuu
MAarHATHBIX MOJieH. JIMHUM MarHUTHOM MHAYKOWW. KapTuHa JIMHUHA MarHUTHOMN
WHIYKLUU TOJISL TOCTOSIHHBIX MATHUTOB.

MarsuTHOEe TOJIE TPOBOJHMKA € TOKOM. KapruHa JMHWIA WHAYKIUA
MAarHuTHOIO TIOJI UIMHHOTO MPSMOTO INMPOBOJHHMKA W 3aMKHYTOrO KOJIBLIEBOTO
ITPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. Bzaumoneicreue npoBOAHUKOB €
TOKOM.

Cwuta Amniepa, €€ MOAyJIb U HAMIPABJICHUE,

Cuna Jlopenua, e€ Moaysb U HApaBJICHKE. [[BH)KEHHE 3aPSHKEHHONW YaCTHLLBI
B OJIHOPOJHOM MarHuTHOM mosie. Pabota cunel JlopeHua.

SlBneHue BNEKTPOMArHUTHONW WHAYKUMHU. [IOTOK BEKTOpa MarHWTHOM
WHAYKOUW. OJEKTPOABMKYLIAs CUJla WHAYKUUU. 3aKOH JJIEKTPOMArHUTHON
nHayKunu dapajes.

BuxpeBoe snexkTpudeckoe moJie. ONEKTPOABMKYINAS CHJIA HWHAYKIAM B
MIPOBOJHUKE, BUHKYILIEMCS MOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

IIpaBuio Jlenua.

WHaykTMBHOCTB.  SIBJICHWME CAMOWMHIYKIIMU. OJICKTPOJABMKYINAS — CHjla
CAMOMHIYKLIHH.

DHEPrusi MAarHATHOTO TOJIS KATYIIKKU C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TeXHUYECKME YCTPOWCTBA M MPAKTAYECKOE NPUMEHEHHUE. TOCTOSHHBIC
MArHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTENH SJIEMEHTAPHBIX
YaCTUL, UHIYKIIMOHHAS [IE€Yb.



Jlemoncmpayuu

OneiT Operena.

OTKIIOHEHUE 3JIEKTPOHHOTO MYYKAa MATHUTHBIM TOJIEM.

JIMHUM MHAYKIMU MAarHATHOTO TIOJIS.

B3anmopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cwa Amnepa.

JeiictBue cuiibl JIopeHIa Ha MOHBI SIIEKTPOJIUTA.

SIBneHune 3NEeKTPOMArHUTHOM UHIYKLIHH.

IIpaBuio Jlenna.

3aBUCUMOCTD JJIEKTPOABMIKYILEH CHIIBI MHAYKLMU OT CKOPOCTH U3MEHEHMS
MAarHuTHOTO MOTOKA.

SBnenne caMOMHAYKIWH.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3yueHne MarauTHOrO MoJst KATYLIKA ¢ TOKOM.

HccnenoBanue AeicTBUS TOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccenenoBanue sBIeHUs JJIEKTPOMArHUTHON WHIYKLIHH.

Paznen S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKMPOMAZHUMHbIE KOEOAHUA

KoneGarenenas  cucrema.  CBOOOAHBIE ~ MEXAHMYECKHE  KOJICOQHMSI.
["apmonnueckue konebanus. [lepron, wactota, ammiutyaa U ¢asa KoJcOaHHA.
IIpy>xuHHBIA MasTHUK. MareMaTWu4eCcKUil MasTHUK. YPAaBHEHUE TaPMOHUYECKHUX
koneOanuii. [IpeBpamenue 3Heprum Npu rapMOHUYECKHAX KOJICOAHHSX.

Konebarenbublii  kKOHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KOJICOAHUS B
UACATIbHOM KOJEOATEbHOM KOHTYPE. AHAJIOTHS MEXKIYy MEXAHWYECKHUMU U
ANIEKTPOMArHUTHBIMKA  KosicOaHusiMu. Dopmyna TomcoHa. 3aKOH COXPAaHCHUs
SHEPrUM B UICATBHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBneHue o0 3aTyxaroluX KoJcOAHUIX. BBIHYKICHHbIE MEXaHUYECKHE
KoneOanusi. Pe3oHaHnc. BIHYXICHHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUSI.

[Tepemennblii  TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOIO TOKA. AMIUIMTYJHOE W JCHCTBYIOIIEEC 3HAYEHUE CUIIBI TOKA M
HAIPSKCHUS.

Tpanchopmarop. [Ipou3BoacTBo, nepenadya U MOTPEOICHHUE SIIEKTPUUECCKON
SHEPIUU. DKOJIOTMYECKUE PUCKM NMPHU MPOU3BOACTBE MIEKTPO3HEeprun. Kymbprypa
MCITOJIb30BAHUS JJIEKTPOIHEPTUHN B MIOBCEIHEBHOM YKU3HU.

TeXHUYECKUE YCTPOMCTBA M NPAKTUUYECKOE NPUMEHEHUE. JIICKTPUYECKHMA
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIMHUU JJIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KOJI€OATENbHON CHCTEMBI (MPYXKUHHBIA WA
MaTEMATHUYECKANA MAsSTHUK ).



HaOntonenue 3aryxarommx KojaeOaHui.

HccnenoBanmne CBOHCTB BBIHYKACHHBIX KOJICOAHUIA.

HaOntonenue pe3onanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCHMOCTH CHJTBI TOKA M HAMPSDKEHUST OT BPEMEHH ) IS
ANEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpM MOCHEAOBATENILHOM COCAMHEHMM PE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH U KOHACHCATOPA.

Mopenb TUHUM SIIEKTPONEPENAYH.

Vuenuueckuii sxcnepumenm, iabopamopnsie pabomul

HccnenoBanne 3aBUCUMOCTH MEPUOAA MAJIbIX KOJeOaHWil Ipy3a HA HUTH OT
JUIMHBI HUTU W MAacCChI IPy3a.

HccnenoBanne MEPEMEHHOIO0 TOKA B LENM K3 MOCIEAOBATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KATYIUKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpOMAZHUMHbIE 60JIHbI

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaneHus. llepuon. CkopocTh
pacnupoCTpaHeHUss W JUIMHA BOJIHBL. llomepeuHble W NPOJOJBHBIE  BOJIHBIL.
HuTepdepenuus u mudpakiuus MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. [ poMKOCTh 3BYKa. Beicota ToHa. TemMOp 3ByKa.

ONEKTPOMATHATHBIE BOJIHBL. Y CIIOBUS M3JYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmvHuas opueHTtanms BektopoB E, B, V B anekrpomarautHoi BonHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, MPEJIOMIICHHE, MOJNSpU3alus, Au(paKuus,
uHTepPepeHms. CKOPOCTh SIEKTPOMArHUTHBIX BOJIH.

[IIkana 3NMEeKTPOMArHUTHBIX BOJIH. [IpUMEHEHUE 3IEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMOEI pagOCBI3H U TENEBUACHUA. Paqnonokanus.

DNEKTPOMArHATHOE 3arps3HEHUE OKPYIKAKOLICH CPEIBL.

TeXHUYECKUE YCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE. MY3bIKAJIBHBIC
WHCTPYMEHTHI, YJIBTPa3BYKOBAs IMArHOCTMKA B TEXHUKE M MEAMLMHE, panap,
PaMONTPUEMHUK, TEJICBU30P, aHTeHHA, TeaedoH, CBU-neus.

Jlemoncmpayuu

OOpa3zoBaHuE W paCIPOCTPAHEHUE MOMEPEUHBIX W MPOIOJIbHBIX BOJIH.

Konebmtonieecs T€10 KaK HCTOYHUK 3BYKA.

HaGnronenne oTpaskeHus U NPEIOMIIEHUS MEXaHUYECKUX BOJTH.

HabGnronenne natephepeHiny n AuPpakiiiid MEXaHUUYECKAX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH W
YacTOTON KOJeOaHMil.



HccnepoBanue  CBOWCTB — BJIEKTPOMArHUTHBIX — BOJIH: OTPAXKEHUE,
NPENOMIIEHUE, MOJIIpU3anust, AMpakuus, UHTEpPEepeHIus.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. I[IpsaMonuHENHOE pacnpoCcTpaHEHUE CBETA B
OAHOPOJHOM cpene. JIyu cBeTa. ToYeUHbIil KCTOUHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeta. [locTpoeHune m3o0paxeHHuil B
TJIOCKOM 3€PKaIe.

[TpenomiieHne cBeTa. 3aKOHBI MPETOMIICHHAS CBETA. AOCOMIOTHBINA MOKA3aTENb
npenomneHus. [lonHoe BHyTpeHHee oOTpakeHue. [IpemenbHBI yrosl MOJIHOTO
BHYTPEHHETO OTPAKECHUSI.

Jucnepcus ceeta. CiioxkHblii coctas Oenoro ceera. Lger.

CoOuparoniie W pacceuBarouiie JuH3bl. ToHkas JsmH3a. DOKyCHOE
paccTOsSTHUE W ONTWYECKass Cuia TOHKOM JMH3BL [locTpoeHme M300pakeHWil B
COOMPAKIIMX W pacceuBarOIIUX JIMH3aX. DOPMyJia TOHKOW JIMH3BI. YBEITUYCHUE,
JTaBacMOE€ JINH30M.

[Tpenensl nPUMEHUMOCTH TEOMETPHYECKON ONITUKH.

BonnoBas ontuka. WHtepdepeHums cBera. KorepeHTHble HMCTOYHHKM.
YcinoBuss HaOMIOJACHHUST MAKCHMyMOB M MUHUMYMOB B HMHTEPQEPECHUMOHHOMN
KapTUHE OT JIBYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpakuuoHHas pemiéTka. YCIoBUE HAOIIOACHHS
IVIABHBIX ~MAKCMMyMOB TIPH  TMAJECHUM  MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PPAKIMOHHYIO PELIETKY.

ITonsgpuzanus ceera.

TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE. OYKH, JIyIa,
(oroanmapar, NPOCKUUOHHBIA anmapar, MUKPOCKOI, TEJIECKON, BOJOKOHHAS
ONTUKA, AM(PPAKLIMOHHAS PEIIETKA, TOJISIPOHI.

Jlemoncmpayuu

[IpAMONMHENHOE PACHPOCTPAHEHUE, OTPAKEHUE M TPEIOMIICHUE CBETA.
Onturueckue npudOopsI.

[TonHoe BHYTpEHHEE OTpakeHUe. Moaenb CBETOBOA.

HccnenoBanue cBOWCTB M300paKEHUI B TMH3AX.

Mogenu MUKPOCKOTIa, TEJIECKOIIA.

HaOntonenue natep@epeHinm cera.

HaOmtonenue nudpakiuum ceera.

HaOntonenue aucnepcun cBeTa.

[TonyuyeHue cekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonmy4eHne cnekTpa ¢ TOMOUIbI AUPPAKIMOHHONW PEIIETKH.

HaGnronenne nonsipuszanuu cBeTa.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul



H3mMepeHue nokazaress MpesioMICHHs CTEKIIA.
HccnenoBanune cBOMCTB M300paKeHUi B IMH3AX.
HaOntonenue aucnepcun cBeTa.

Pa3zagen 6. OCHOBBI CIeIIHAIBHOM TEOPUH OTHOCUTEILHOCTH

['paHuIlBl  NPUMEHUMOCTH  KJlaccuueckoil  mexanuku.  [loctymarb
CHENUANBHOW TEOPUU OTHOCUTEIIBHOCTU. WHBAPUAHTHOCTH MOJMYJS CKOPOCTH
CBETA B BAKyyM€, IPUHIIUI OTHOCUTEIBHOCTH DHHINITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aME/UICHAE BPEMEHU M COKpALICHHE
JUTHHBI,

DHEprusi 1 UMMYJIbC PEISTUBUCTCKON YaCTHUIIbI.

CBsi3b MacChl ¢ PHEPruei U UMMYJILCOM PENSATUBUCTCKONW YACTUIIBI. JHEPTHUs
MOKOSI.

Paszpnen 7. KBanroBas Qpusuka

Tema 1. Dnemenmol KeaHMOBOU ONMUKU

®dotonbl. ®opmyna [1naHka cBsizu 3HEpruK (OTOHA € €r0 YaCTOTOU. JHEPTUs
¥ UMITYJIBC (POTOHA.

Otkpeitre u uccnenoBanue gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
doroadpdekra. YpaBHenue OiHmTeitHa A Gorosrdpdexra. «KpacHas rpanunay
dotorpdexra.

JaBnenue ceeta. OnbiThl 1. H. JIeOenera.

XHUMHYECKOE IEWCTBUE CBETA.

TexHUYeCKuEe YCTPOWCTBA W MPAKTUUYECKOE NPHUMEHEHHE. (DOTORIEMEHT,
(oromaTumk, coaHeuHas Oarapes, CBETOAHO.

Jlemoncmpayuu

DoT03PPEKT HA YCTAHOBKE ¢ IMHKOBOM MIACTHHOM.

Hccnenopanue 3akoHOB BHEIIHETO GoTod(hPekTa.

Ceeroamon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens atroma Tomcona. OnbiTel Pe3epdopia mo paccesHU0 o -HaCTHIL.
IImanerapras mopxens aroma. Ilocrynarel bopa. M3nydeHue W monjiomieHue
()OTOHOB TpU TMEPEXOAE arOMa C OJHOIO YPOBHS SHEPIUM Ha Jpyroi. Buiel
cnekTpoB. CIEKTP YPOBHEW S3HEPTAM aTOMa BOAOPOIA.

BonHoBBIE cBO¥CTBA YacTuLl. BomHel e bpoiina. KopnyckyaspHO-BOITHOBOM
Y aJTu3M.

CIIOHTaHHOE U BBIHYKICHHOE U3ITyYECHHE.

TeXHUYECKUE YCTPOMCTBA M NPAKTUYECKOE TPUMEHEHHE. CIEKTPATIbHBIN
aHaJn3 (COEKTPOCKON ), Ta3eP, KBAHTOBBII KOMITBIOTED.



Jlemoncmpayuu
Mogpenb onwita Pezepdopaa.
OnpeneneHue JIMHBI BOJIHBI J1a3€pa.
HaGnroneHne TnHERYaThIX CIEKTPOB U3ITyYCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul
HaGnronenune mmHERYaToro cCoekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKA3bIBAIOIIME CI0KHOCTh CTPOCHHs sapa. OTKpbITHE
paguoaktuBHOCTH.  OmnbiTel  Pesepdopma 1o onpeneneHur0  cocTaBa
pammoakTUBHOrO wm3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3JIy4cHHs.
BimsiHre pagmoaKkTUBHOCTH HA )KMBBIE OPraHU3MBI.
OTkpbITHE MPOTOHA W HeWTpoHa. HykioHHas mozaens siapa ['eiizenOepra—
HBanenko. 3apsan saapa. MaccoBoe uncio sapa. M30Torsbl.
Anb(a-pacnan. OJEKTPOHHBIM W TO3WUTPOHHBIN Oera-pacnaa. [amma-
M3ITy4YeHHE. 3aKOH PAIMOAKTUBHOIO pacraja.
OHEpPrus CBSA3W HYKJIOHOB B siApe. SaepHbie cuibl. JledekT Maccol sapa.
S nepHble peakuuy. /leneHne u CUHTES sIaep.
Snepubiii  peaktop. TepmosimepHbiid cuHTe3. [IpoOnemMbl M MEPCHEKTUBHI
SAIEPHON SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTETUKH.
DneMeHTapHbIe YacTULBl. OTKPBITUE MO3UTPOHA.
MeTo1bl HaOJIFOACHUS U PETUCTPALMH 3JIEMEHTAPHBIX YaCTHULL.
dyHaaMeHTaIbHBIC B3aUMOAEHCTBUSA. EQMHCTBO (PU3HUECKO KAPTHHBI MUPA.
TeXHUYECKUE YCTPONCTBA U MPAKTUYECKOE MPUMEHEHHUE. JO3UMETP, Kamepa
BunibcoHa, saepHbiii peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOIIMX YACTHLI.
Vuenuuecrkuii sxcnepumenm, iabopamopivie pabomoi
HccenenoBanue TpekoB YacTul (MO TOTOBBIM (oTorpadusm).

Paznen 8. DjieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

Otanel pa3BUTUS ACTPOHOMUH. [[pUKIaAHOE U1 MUPOBO33PEHUYECKOE 3HAUEHHUE
ACTPOHOMUH.

Bun 3Bé3mHoro HeGa. Co3Be3musi, ApKHAC 3BE3BI, TUIAHETHI, WX BHIAMOE
JIBUKEHUE.

Conneunas cucrema.

Connue. ConHewuHass akTUBHOCTh. Hctounmk sHeprum ConHUA W 3BE3N.
3BE31BI, UX OCHOBHBIE XapAKTCPUCTHKHU. JlMarpaMma «CIEKTPAIbHBINA Klacc —
CBETUMOCTbY». 3BE3/bI TJIaBHOW MOCJIEI0BATENILHOCTHA. 3aBUCHMMOCTh «Macca —
CBETUMOCTbY» JJIsl 3BE3J TJIABHOM IMOCJIEI0BATEIbHOCTA. BHYTpPEHHEE CTpPOEHUE



3BE31. COBPEMEHHBIC NMPEACTABIEHUS O MPOUCXMKIACHUN W 3Bomtonnna ConHoa u
3BE3M. DTalbl )KU3HU 3BE3 .

Mneunstid [lyte — Hama ['anaktuka. [lonokenue u nwkenue CoJiHIA B
INanaktuke. Tunel ranaktuk. Pagporanaktuky v kBazapsl. UEpHBIE ABIPHI B Aapax
TATAKTHK.

Bceenennas. Pacummpenue Beenennoii. 3akon Xa00na. Pazderanue rajakTuk.
Teopus boaenioro B3peiBa. PEMUKTOBOE U3ITyYEHHE.

MacmrabHas cTtpykTypa BeenenHoii. MeraranakTuka.

Hepewménnpie mpoOieMbl aCTPOHOMUMU.

Vuenuueckue nabmooenus

HaGnroneHnst HEBOOPYKEHHBIM TJIA30M € MCHOJIB30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUI ISl OMPEACIICHUS TIOJOKEHUST HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIATy: OCHOBHBIE cO3Be3ust CEBEPHOTO MONYIIAPHS U IPKUE 3BE3 MBI

HaGmronenus B Teneckon JlyHsl, miianer, Mneunoro [Tytu.

Oo6o01mariee NOBTOpeHue

Pone (u3ukm ©u acTpPOHOMHMM B 3SKOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMATBHON M 3THUYECKOH c(pepax ACATENbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
¥ ACTPOHOMHH B COBPEMEHHOW HAYYHOH KapTUHE MUPA, POk (PU3HMUECKON TEOpUU
B (OPMUPOBAHWM TMPEACTABICHUI O (U3MUECKOH KapTUHE MHUpa, MECTO
(U3nYECKOi KapTUHBI MHpPa B OOLIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJICHUM O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 6a30BOro ypoBHs B 11 kjmacce OCyHIECTBISIETCS C
VYETOM COACPIKATENIBHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMu MaTeMaTHKH,
OHMOJIOrMH, XUMHH, T€Orpaduu 1 TEXHOJIOTUH.

Meosicnpeomemnoie nonsamus, CBA3aHHBIE C M3YYEHUEM METOAOB HAYYHOIO
NO3HAHMS: SBJICHUE, HAy4HbIH (hakT, runore3a, Qu3nMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOJACHHE, SKCIEPUMEHT, MOJEIIMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pELIEHWE CUCTEMBI YPABHEHWH, TPUTOHOMETPUYECKHE
()YHKLIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIAECTBO, BEKTOPHI M WX MPOCKLUHMHA HA OCH KOOPAMHAT, CIIOXKEHWUE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTAPHBIX (YHKIMI, NPU3HAKK NOM00Us TPEYrOJbHUKOB,
ONPENEIICHHUE TUIOIIAIN TIIOCKUX (PUryp U 00BEMA TETT.

buonocus: >IEKTPUYECKUE SIBIICHUS B JKMBOH MNPUPOAC, KOJeOaTelIbHbIE
JIBW)KECHUS B JKUBOW MPHUPOJE, ONTHUYCCKUE SBJICHUS B )KUBOMN IPUPOAE, ACUCTBUE
pajvanyy Ha KMBBIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsd CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl OOPAa30BaHMs KPUCTAUIMYECKON PEIIETKH, CHEKTPATBHBINA
aHamms.



['eoepachusi:  MarHWTHBIE TIONMIOCA 3€MJIM, 3aJCKM MAarHUTHBIX  PYI,
(oTOCHhEMKA 36MHOM OBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSCEHUIA.

Texnonocusa: JHWHUM DJEKTpONEpPENay, TEHEparop IMEPEMEHHOTO TOKa,
AJEKTPOABUTATENb, WUHAYKIHMOHHAS I1€4b, pajap, PaavuoNpUEMHUK, TEIEBHU30D,
aHteHHa, TenepoH, CBU-meub, MPOCKIMOHHBIA anmnapar, BOJIOKOHHAs OMNTHKA,
COJTHEYHAast Oarapest.



INTIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPE/JHEI'O OBHIEI'O OGPA3OBAHUA

OcBoeHue yueOHOTO mnpeaMera «Du3MKa» Ha YPOBHE CPEIHErO OOIIEro
oOpazoBanus (0a30BbIi YPOBEHB) JOJDKHO OOECHEUUTHh JOCTHXKCHUE CIEAYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX M TTPEAMETHBIX 00Pa30BaTeIbLHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUSI YUEOHOT0 npeaMera « Du3nKa» JOJKHBI
OTpaXaTb TOTOBHOCTb M CHOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH MO3WUIMENR JIMYHOCTH, CUCTEMON I[IEHHOCTHBIX
OpUEHTALIWMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJIULIMOHHBIM LEHHOCTSM POCCHHCKOro OOIIECTBA, PACHIMPEHUE KU3HEHHOTO
OMBITA U OMNBITA JACIATEILHOCTH B IMPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABIICHUM
BOCIIUTATENBHOM NEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOTro BOCIMTAHUSI:

c(POPMUPOBAHHOCTh IPAKIAHCKOM MO3ALIMK 00YYAOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIACKOT0 OOIIECTRA,

OPUHATAE  TPAJAMLMOHHBIX  OOLICYETIOBEUECKUX T'YMAHUCTHUYECKHX W
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYKO JEATEIBHOCTb B MHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4aCTBOBATh B CAMOYTIPABIEHUH B 00pa30BaTENbHON OpraHA3aLiH;

YMEHHUE B3aMMOJICHCTBOBATH C COLMATTBHBIMA HHCTUTYTAMU B COOTBETCTBUU C
X QyHKIMSIMU U HA3HAYCHUEM,

TOTOBHOCTBb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKOM UIAECHTUYHOCTH,
MaTPUOTHU3MA;

LIEHHOCTHOE OTHOILICHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTH>KCHHSM
POCCUICKMX YUYEHBIX B 00JIACTH (PM3UKH U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHTYAllMK0 W NPUHUMATH OCO3HAHHBIC PEIICHWUS,
OPUEHTUPYSICh HA MOPAIBHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIE B
JCATCIbHOCTH YUYCHOIO;

OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

4) 3CTeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAs CTETUKY HAYYHOIO TBOPYECTBA,
NPUCYIIETO (PU3NUECKON HAYKE,



S) Tpy10BOIro BOCIMTAHUS:

MHTEPEC K Pa3MuHbBIM cpepaM Npo(heCcCHOHAIBHOM EATENBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPLIATh OCO3HAHHBIN BBIOOD
Oyayuel mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE MJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00PAa30BaHUIO U CaMOOOpa30BaHUIO B 001acTH
(PU3WMKK HA TPOTSHKCHUN BCEH KU3HMU,

6) SK0JIOTHYECKOT0 BOCIIUTAHUS :

Cc()OPMUPOBAHHOCTE JKOJIOTUYECKOH KYJIBTYPbI, OCO3HAHWE IOOAIBHOTO
XapakTepa 3KOJOTHYECKUX TPOOIIEM;

IJTAHUPOBAHUE U OCYIIECTBICHUE IEUCTBUIA B OKPYKAKOILIEN Cpelie HA OCHOBE
3HAHMS LEJIEW YCTOMYMUBOIO PA3BUTHS YEIIOBEUECTBA,

paclIMpeHre OMNbITa ACATEIBHOCTA JKOJIOTMYECKON HAIpaBICHHOCTH Ha
OCHOBE UMCIOIIMXCS 3HAHUH MO (PUBUKE;

7) HEHHOCTH HAYYHOT' 0 MO3HAHMS

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUs (PU3HUECKON HAYKH,

OCO3HAHME LEHHOCTA HAyYHOW JeATEIbBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs  (U3AKM  OCYLIECTBIIATH  NPOEKTHYKD W HMCCIIECAOBATEIBCKYHO
NEATENHOCTh MHAWUBUAYAIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATDBI

Io3HaBaTe/IbHBIC YHHBEPCAJILHBIC YY4eOHbIC ACiiCTBHSA
ba3oBble JJorunueckue AeicTBUS:
CaMOCTOATELHO  (pOpMyJIMpOBaTH W AKTyaJIu3UPOBaTh  MPoOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
ONPEHCIATh IENN JICATCIIBHOCTH, 3aJaBaTh MApaMeTPhl W KPUTEPHH WX
JIOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTM WM MPOTHUBOPEYMST B  PACCMATPUBAEMBIX
(DU3HYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHajau3a MMEIOMIUXCS
MATEPUATBHBIX U HEMATCPUATBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBHI B ICITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOR
LETISIM, OLICHABATh PUCKU TIOCJICACTBUIN NEATCILHOCTH,
KOOPJMHUPOBaTh W  BBINOJHATH PpadOTy B  YCIOBHSIX  PEAJbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIJIEHUE TTPUA PEIICHUU JKU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaeaoBaTe/bCKHeE AeiiCTBUS:
BJAJCTh HAyYHOW TEPMUHOJIOTUEH, KIIFOYCBBHIMM TOHATHUSMU W METOAAMH
(u3nYECKOil HayKH;



BJIQJIETh HABBIKAMU yUEOHO-UCCIIEIOBATENBCKON M MPOSKTHON NEATEIbHOCTH
B 001acTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOAOB PELICHUs 3a1a4 (PU3MYECKOTO COJACPXKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO0B MO3HAHUS;

BIAJIETh BUAAMHU JICATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpNpeTalliK, NpeoOpa30BaHUI0 W NPUMEHEHHIO B PA3IUYHBIX YUEOHBIX
CUTYyalMsIX, B TOM YUCIIE TPH CO3JaHUH YYCOHBIX TPOEKTOB B 00JIacTH (PU3UKH,

BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIE CBA3M W aKTyaJIM3UpOBaTh 3aauvy,
BBIJIBUTaTh TUMOTE3y €¢ PEUICHUs, HAXOAUTh APTyMEHTHI IS J0Ka3aTeibCTBA
CBOMX YTBEPXKICHUI, 3a1aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

aQHATM3UPOBATh TMOJYUYEHHBIE B XOJE PEUICHUS 3a7aud  Pe3yJbTarhl,
KPUTUYECKHU OLICHUBATh UX JIOCTOBEPHOCTD, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHUSX;

CTaBUTh W (HOpPMyIHpPOBaTh COOCTBEHHBIC 3aJaud B 0OPa30BATEIBHOMN
JESITENBHOCTH, B TOM YUCIIE TIPU U3YUEHUH (PUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIM OMBIT;

yMETh TMEPEHOCUTh 3HAaHUS MO (U3MKE B TMPAKTHUYECKYI0 00JacThb
KU3HEIEATEIHOCTH;

yYMETh UHTErPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAILHBIE TIOAXOIbI U PEUICHHUS;

CTaBUTh MPOOJIEMbI U 33J]a4H, TOTMYCKAIOIIUE AJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ nnpopmanueii:

BJIQJIETh HABBIKAMU TOJy4YeHUs MH(POpMauu (PU3MUYECKOro COACpKaHUS U3
WUCTOYHMKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh TMOMCK, AHAJIU3,
CUCTEMATH3ALMI0 U MHTEPIpETali0 MHPOPMAIIUK Pa3IUYHBIX BUIOB U (hopM
PEICTABICHHUSI,

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIUH;

UCMOJIb30BAaTh  CPEICTBA  MH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX
TEXHOJIOTUI B PEHICHUM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a7a4 € CcoOnojeHuEM TpeOOBaHUN HSPrOHOMHUKH, TEXHUKUM O€30MacHOCTH,
TUTUEHBI,  PecypcocOepeKeHUs, TPABOBBIX W  3TUYECKUX HOPM, HOPM
uH(}OpMaIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOTO COJEPKaHMsS B Pa3IMUHBIX (QopMarax c
yu€TOM Ha3HA4YeHUs UHOOPMALMK U LIETIEBON ayAUTOPUM, BHIOUPAs ONTUMAJIbHYIO
dopMy mpeAcTaBACHUS U BU3yaATU3alUH.

KomMmyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:
OCYIIECTBIATh OOIIEHWE HA ypOKax (U3MKM W BO BHE-YPOUHOM
JESATEIbHOCTH,



pacro3HaBaTh MPEANOCHUIKA  KOH(DIMKTHBIX CUTyaMd W CMSAr4arhb
KOH (DJIMKTBI,

Pa3BEPHYTO M JIOTHYHO H3JIararb CBOKO TOYKY 3PEHUS C HUCIIOJIB30BAHUEM
SI3BIKOBBIX CPEICTB;

[IOHAMAaTh W KMCIOJIB30BATH MMPEUMYIIECTBA KOMAHIHOW W WHIAWBHAIYAJIBHOMN
padoTsI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHIMX
MHTEPECOB U BO3MOYKHOCTEN KAXKAOI0 WICHA KOJUIEKTUBA,

[IPUHAMATh €M  COBMECTHOM  ACATEIIBHOCTHA, OpPraHU30BBIBATE U
KOOPAWHHUPOBATH JEUCTBUS 110 €€ NOCTIDKEHUIO. COCTaBJIATH ITUIAH JCUCTBUN,
pacnpenenaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHOI paboTHl,

OLICHABATH KA4eCTBO CBOEr0 BKJIAJa W KaKIOT0 yYaCTHMKA KOMAaHIBI B
o0IMid pe3yapTar Mo pa3padoTaHHBIM KPUTEPHSIM,

[peylaratb HOBBIE IIPOCKTHI, OLICHWBATH HACH C TO3WIUNA HOBU3HEI,
OPUTMHAJIBHOCTH, IIPAKTHYECKON 3HAUYUMOCTH,

OCYIIECTBIIATE IO3UTHUBHOE CTPATETHYECKOE MOBEICHUE B  PA3IMYHBIX
CUTYyalUsIX, MPOSBIISATE TBOPUYECTBO U BOOOPAXKEHKE, OBITH MHULIMATABHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC Y4eOHbIC AeiicTBHS
Camoopranusanusi:

CaMOCTOSITENTBHO OCYIIECTBISATh MO3HABATEIBHYIO ACATEBHOCTh B 00NacTh
(GU3MKAM W aCTPOHOMHH, BBISBJISTH MPOOJEMBI, CTaBUTh W (HOPMYJIHPOBATH
COOCTBEHHEBIC 3a/]a4H;

CaMOCTOSITENTBHO COCTABJATh TUIAH PELICHUS PACUYETHBIX M KAYE€CTBEHHBIX
3a/1a4, MJIaH BBIMOJHECHUS MPAKTUYECKONW pabOThl ¢ Y4ETOM UMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHHIA,

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacMpsITh paMKX yU4€OHOTO MPEIMETA HA OCHOBE JIMYHBIX TPEAMOYTEHUH;

JieNarh OCO3HAHHBIA BBIOOP, apryMEHTUpOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 34 PELICHHUE,

OLICHUBATh TPHOOPETEHHBIN OMBIT,

croco0CTBOBATh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIULIMU B 00JIacTH
(PM3KKH, TOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTENbHBIA U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOIIHOHAIbHBIN HHTE/LJIEKT:

JaBaTh OLECHKY HOBBIM CUTYalAsIM, BHOCUTb KOPPEKTUBBI B ACATEIILHOCTD,
OLICHUBATH COOTBETCTBUE PE3YIBTATOB LEIISIM,

BIQJICTh HABBIKAMM  [O3HABATENIBHONH  peduekcnM Kak  OCO3HAHWs
COBEpIIACMBIX JEHCTBUIA M MBICIUTENBHBIX MPOLUECCOB, WX PE3YJIBTATOB H
OCHOBAHWIA,



UCTIOJIb30BaTh MPUEMBI PE(IICKCHH JIJIsl OIICHKW CHTYyalliH, BHIOOpA BEPHOTO
peIICHUS;

YMETh OIIEHWBaTh PUCKM W CBOCBPEMEHHO NPUHWUMATL PEIICHUS MO WX
CHIDKEHUIO,

NPUHMMATh MOTHMBBI M apryMEHThl JPYTMX TMpPU aHaiu3e Pe3yJIbTaToB
JESITENbHOCTH;

MPUHUMATH CeOsl, MOHMMAs CBOM HEJAOCTATKU M IOCTOMHCTBA,

NPUHMMATh MOTHMBBI M apTyMEHThl JPYTMX TMpPU aHaJiu3e pPe3yJIbTaToB
JESTENbHOCTH;

npU3HaBaTh CBOE MIPABO M MPABO APYTUX HA OIMITHOKH.

B mporiecce 1OCTHXKEHHMS JIMUYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPAMMbI
no (U3MKE JJI9 YPOBHS CPEAHEro oOmero oOpa3oBaHus Yy 00y4arouuxcs
COBEPILIEHCTBYETCSI AMOLMOHAIbHBIH UHTEIICKT, peanoiararonmii
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUSI, BKITFOUAIOLIETO CIOCOOHOCTh MOHUMATh CBOE IMOILMOHATBHOE
COCTOSIHHME, BUCTh HAIPABJICHUSI PA3BUTHSI COOCTBEHHOM AMOIMOHAIILHOM CEpHI,
OBITb YBEPEHHBIM B CE0€E;

CaMOPETYJIMPOBAHUS, BKIIIOUAIOMIETO0 CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEJIEHHE, CHOCOOHOCTh aMalTUPOBATHCS K
SMOIMOHAIBHBIM U3MEHEHHSIM | TIPOSIBIISTH THOKOCTD, OBITh OTKPBITHIM HOBOMY

BHYTPEHHEH MOTHBAILMHU, BKITIOUAIOIICH CTPEMIICHUE K JOCTHIXKEHHUIO IENH U
yCIexy, ONTUMHU3M, WHHMIIMATUBHOCTh, YMEHHE NCHCTBOBATH MCXOIs W3 CBOMX
BO3MOKHOCTEH,

AMMATUK, BKIIIOYAIOIIEH CTOCOOHOCTh OHUMATh 3MOIMOHAIILHOE COCTOSIHUE
JAPYTUX, YYUTBIBATb €r0 TPH OCYIIECTBJACHUM OOIICHMS, CIIOCOOHOCTh K
COYYBCTBHIO M COMEPEIKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKITIOUAIOIINX CIOCOOHOCTh BHICTPAUBaTh OTHOIIICHHUS
C IPYTUMH JIFOIBMU, 3a00TUTHCS, MPOSIBJISATH MHTEPEC U pa3periarh KOHQINKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyueHus B 10 kjacce mpeaMeTHbIE PE3ysbTaThl HA 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YYAOIIMXCS YMEHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3UKM B (POPMUPOBAHHUU
COBPEMEHHONW HAy4YHOW KapTHUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKA U
TEXHOJIOTUH, B IPAKTHYECKON NEATEIBHOCTH JIFOAECH;

YUMTHIBaTh TPAHULBl MPUMECHEHHS W3YUYCHHBIX (DU3MYECKUX MOJCIICH:
MaTtepuaibHas TOYKA, MHEPUUAIbHAS CUCTEMA OTCUETA, aOCOIFOTHO TBEPAOE TENO,
WJICATBHBIA a3, MOJAEIIA CTPOCHUS Ta30B, KUAKOCTEA M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUYECKUH 3apsi/i TPH PELICHUN (PU3UUECKUX 3a/1aY,;



pacro3HaBarh (PU3MYECKUAE SBIICHUS (MPOLIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHWKHU, MOJICKYJIIPHO-KHHETUYECKOH TEOPUM CTPOCHMS BELIECTBA U
AJICKTPOJMHAMHUKN.  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TMAJCHUE TEJ, IABUKEHUE IO OKPYXKHOCTH, WHEPIUS,
B3auMoicicTBUE Ten, MU Py3us, OPOYHOBCKOE JBUKCHHUE, CTPOCHUE >KUIKOCTEN
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJT TPU HATPEBAHUK (OXJIAKJICHUH ), TEIJTIOBOE
paBHOBECUE, MCHAPECHHUE, KOHJECHCAIMS, TUIABJICHUE, KPUCTALIN3ALMS, KUIICHUE,
BJIQKHOCTh BO3/lyXa, MOBBIIICHUE JTABJICHHS Ta3a MPH €r0 HArPEBAaHUU B 3aKPHITOM
COCyJ€, CBSI3b MEXKIy MapamMeTpaMu COCTOSHHS Ta3a B  M30MPOLECCaX,
AIEKTPU3aLUS TEJ, B3AUMOJICHCTBHE 3apsIOB;

OMKCHIBATH MEXAHUYECKOE JBHKEHUE, UCIONB3YS (PU3NYECKUE BEITUUYMHBL;
KOOpAMHATA, MYTh, IMEPEMELICHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, CHIIA,
UMITYJIBC TEA, KUHETHYECKAsi PHEPrus, NOTCHIMAIbHAS SHEPIrUsi, MEXaHW4ecKas
paboTa, MEXaHMYECKAas MOLIHOCTh, MPW OMNUCAHWUM MPABWIBHO TPAKTOBATh
(U3HYECKUI CMBIC MCHOJB3YEMBIX BEJIMYMH, WX OOO3HAYECHHS W ECIUHUIIBI,
HaxOoJUTh (HPOPMYJIbI, CBA3BIBAIOUIME JAHHYIO (PU3UUYECKYIO BEJIMYUHY C JPYTUMHU
BEJIMYMHAMM,

OMKCHIBATh W3YUYCHHBIC TEIUIOBBHIE CBOWCTBA TEA M TEIUIOBBIE SBJICHUS,
UCTOJIb3Ysl (PU3UYECKUE BEJIMYMHBL. JABJICHUE Tra3a, TEeMIeparypa, CpEaHsis
KMHETHYECKAs SHEPIHUsl XaOTUYECKOr0 JBUKCHUS MOJICKYJI, CPEIHEKBAApaTUYHas
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEPrus, padoTa rasa,
KOO(PPUIMEHT TMONE3HOrO ACHCTBUS TEIJIOBOIO JABUIATENs, MPU ONUCAHWUU
MPaBUJILHO TPAKTOBaTh (PUBMYECKUI CMBICT MCHOJB3YEMBIX BEJIMYMH, WX
0003HAUEHUsT W EAVHMIIBL, HAXOAuThb (POPMYJIbL, CBS3BIBAIOLIIME JAHHYIO
(PM3HUECKYIO BEIMUUHY C APYTHMMU BEJIMYNHAM;

OMUCHIBATH U3YUYCHHBIE AIICKTPUUYCCKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
SBJICHUS (ITPOLIECCHI), UCTIOJIB3YS (PUBUUYECKUE BETMUYMHBI. AJICKTPUUCCKUI 3apsi,
AIEKTPUYECKOE MOJIE, HAMPSDKEHHOCTD MOJIsl, MOTEHIMAJ, Pa3HOCTh MOTEHIIMAJIOB,;
OpyU ONMUCAHWUM TPABWIBHO TPAKTOBATh (PUINUYECKHA CMBICT HCIOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUYCHHUS W CJAWHMIIBI, yKa3biBaTh (DOPMYJIbL, CBSI3bIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUMHY C APYTHUMH BETUYHMHAMU,

QHAIM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBJCHUS, UCTOJIB3YS (PU3HUYECKHUE
3aKOHBI U TIPUHIUIIBL 3aKOH BCEMUPHOTO TAroteHus, I, 11 u III 3akonsl HetoTOHA,
3aKOH COXPAHCHUS MEXAHMYECKOW OHHEPruu, 3aKOH COXPAHEHWS WMITYJIbCa,
OPUHIIMN CYMEPIO3UIIAA CHJI, TPUHIMI PABHOMPABHUS WHEPIHMAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHCH KWHETUYECKON DHEPruM TEMIOBOIO JBUXKEHUS MOJICKYJT C
aOCOTIOTHON TeMIIepaTypoi, MEePBbIi 3aKOH TEPMOJAVMHAMUKHU, 3aKOH COXPAHCHHS
ANIEKTPUYECKOrO 3apsiaa, 3akoH KyjoHa, mpu 3TOM pa3iuyarh CIOBECHYIO



(OPMYJTMPOBKY 3aKOHA, €r0 MATEMAaTUYECKOE BBIPAKEHUE W YCIOBUS (TPAHMLIBI,
001acTH) NPUMEHUMOCTH,

OOBSCHATH OCHOBHBIC TNPHUHUMIOBI JCHCTBUS  MAlllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB, pa3inyarh YCIOBHS MX OE30MACHOTO HCIOJIb30BAHHS B
MOBCEIHEBHOM YKU3HU,

BBITIOJIHATh 3KCHOEPUMEHTHl MO HCCIEAOBAHUIO (U3WYECCKUX SIBICHUNA W
OPOLECCOB € HMCHOJB30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHU, MPH 3TOM
dopMynupoBarh MpodOJieMy/3aady W TUIOTE3y YUYEOHOrO DKCIEPUMEHTA,
coOMparb YCTAaHOBKY W3 MPEMIOKEHHOTO OOOpPYIOBaHUS, MPOBOIWTH OMBIT W
(OpMyIMpPOBaTh BHIBO/IBI,

OCYILECTBIIATh MPSMBIE U KOCBEHHBIE M3MEPEHUST (PU3NUYECKUX BEJTUYHH, PU
3TOM BBIOMpaTh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS W MCIOJIb30BAaTh M3BECTHBIC
METOJIBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh  3aBUCUMOCTH ~ MEXAYy  (PU3NYECCKUMHM  BEIIMYMHAMH  C
WCMOJb30BAHUEM TMPSAMBIX HM3MEPECHUH, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(pUKCUPOBATh PE3YJbTATHl MOJYYEHHOW 3aBUCUMOCTH (DPM3WYECKUX BEJIIMYMH B
BU/JIE TAONHIL U TPAUKOB, ACTATh BBIBOABI IO PE3YJIbTATaM HCCIIEIOBAHNUS,

coOr01aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEACHUN UCCIAEI0OBAHUN B
paMKax ydeOHOro SKCIEPUMEHTA, YUE€OHO-MCCIEIOBATEILCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1a0OPaTOPHOIO
000pyI0BaHUS,

pelmare pacyéTHhIE 3a7a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCTOJB3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 331a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUYECKUE BETMYHMHBI U (POPMYIIBI,
HEOOXOUMBIC ISl €€ PEIICHUs, MPOBOAUTH PACUEThl M OLICHUBATH PEATbHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3HMUECKON BEIIMUNHBIL,

pelaTh KAYECTBEHHBIE 3a/1a4K . BBICTPAUBATH JIOTHUYECKA HEMPOTUBOPEUMBYIO
LETOYKY PACCYy)KIACHHUIA C OMOPOW HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(pU3HYECKUE SBJICHUS,

UCMOJBb30BaTh  MPU  PEIICHUM  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y MPEACTABJICHUsT YY€OHOW W HAYYHO-TIONYISPHOH MHPOPMALUH, MMOJTYYCHHOH U3
PA3IMYHBIX HCTOYHUKOB, KPUTHYECKH AHATTM3UPOBATH MOJYy4aeMyH0 HHPOPMALUIO;

OPUBOIUTH TPUMEPHI BKJIAIA POCCUUACKHX U 3apYOEKHBIX YUEHBIX-(PU3NKOB B
pPa3BUTHE HAyKH, OOBICHEHUE TMPOLECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

WCIOJIb30BaTh TEOPETUYECCKUE 3HAHUA MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHust 0€30NaCHOCTH NP 0OpallieHUH ¢ TPHOOpaMU U TEXHHUUYECKAMU



YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS U COOIFOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUA B OKPYIKAFOILENA CpeEJIE;

padoTarb B TPYMIE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBAaTh PaboTy TPyNNbl, PALMOHAIBHO PACHpelensaTh OO0SI3aHHOCTH U
IUIAHUPOBATH ACATEIBHOCTh B HECTAHJAPTHBIX CUTYalUSX, JCKBATHO OLICHUBATH
BKJIQJl K&KIOT0 U3 YYACTHUKOB IPYNIIBI B PEIICHUE PACCMATPUBACMOMN MPOOIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMETHBIE PE3yJIbTaThl HAa 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YYAOIIMXCS YMEHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHHUU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKA W
TEXHOJIOTHN, B MPAKTHYECKON ACATEIIBHOCTH JIFOACH, LEIOCTHOCTE U E€AUHCTBO
(pU3NYECKOI KapTUHBI MUPA,

YUMTHIBaTh TPAHULBl NPUMCHCHHS M3YUYCHHBIX (DU3HUYECKUX MOJICIICH:
TOYEYHBIN DJIEKTPUUYECKUI 3apsi, JIyY CBETA, TOUCUHBIH NCTOYHUK CBETA, sACPHAA
MOJIETIb aTOMA, HYKJIOHHAs MOJEIb aTOMHOIO siApa MPH PEIICHUU (PU3NYECCKHUX
3a/1a4;

pacro3HaBarth (PU3MYECKUE SBIICHUS (MPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKA W KBAHTOBOM (PU3HMKM: SIEKTPAYECKAS MPOBOJUMOCTb,
TCIUIOBOE, CBETOBOC, XMMHUYECKOE, MArHUTHOE NCHCTBUS TOKA, B3aUMOJCHCTBHUE
MAarHuTOB, JJIEKTPOMArHUTHAasE WHAYKUWSA, JCHCTBAE MArHUTHOIO TIOJNS  HA
OPOBOJAHHMK C TOKOM M JBWKYINUHCS 3apsi, 3JIEKTPOMArHUTHBIE KOJIEOaHUS W
BOJIHBI, TPSAMOJIMHEWHOE PACIPOCTPAHCHHUE CBETA, OTPAKECHHE, MPEIOMIICHUE,
uHTepdepeHums, audpakums ¢ TOASPU3ALMS  CBETA, JUCIEPCUS  CBETA,
dotornekTpuueckuii 3PdekT (GoTodPPEeKT), CBETOBOE NABIECHUE, BOSHUKHOBEHHE
JMHERYATOr0 CIEKTpa aroMa BOJOPOJA, C€CTECTBEHHAas W MCKYCCTBEHHAA
PaavOaKTUBHOCTS;

OINMKCHIBATh W3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC,
ONTUYECKUE,  DICKTPUYECKYKD  MPOBOJAMMOCTH  PA3IUYHBIX  Cpel) W
ANIEKTPOMArHUTHBIC SBJICHHS (MPOLECCHI), MCMONB3Ys (PU3MUYECKHE BEIMYMHBL
BNEKTPUYECKUI 3apsifl, CHJIA TOKA, JJIEKTPUYECKOE HANPSLKEHUE, JJIEKTPHUECKOE
COIMPOTHUBIIEHUE, PA3HOCTh MOTCHLIHAJIOB, ICKTPOABIKYINAS cuiia, padoTa TOKa,
WHAYKLOUST MAarHATHOIO MOojs, cuna Awmrmepa, cuna JlopeHua, WHAYKTUBHOCTB
KATYLIKHA, 3HEPrUsl BJIEKTPUYECKOTO M MArHUTHOIO IMOJIEH, MEPUOA M YacToTa
KoneOaHuii B KoOJEOATeNTbHOM KOHTYpPE, 3apsl W Ccujla TOKa B MpoLecce
TAPMOHMYECKUX SJIEKTPOMArHUTHBIX KojeOaHui, (OKYCHOE pacCTOSHUE U
ONTUYECKAsl CWJa JIMH3BI, NMPU ONMCAHWM MPABHJIBHO TPAKTOBATh (PU3NUECCKUIA
CMBIC] HCIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M CIUHULBL, YKa3bIBaTh
(OpMyJIbl, CBS3BIBAOIIME JAHHYK) (PU3MYECKYHO BEJIMYMHY C  JPYTHUMH
BEJIMYMHAMM,



OMUCHIBATh M3YUYCHHBIC KBAHTOBLIC SIBJICHUS M MPOLECCHI, HCHOb3Ys
(PU3NYECKUE BEJIMUYMHBL. CKOPOCTh SJCKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI W
4acTOTa CBETA, SJHEPTHs U UMITYJIbC (POTOHA, MEPUOJ MOy PaCaiad, SHEPTUS CBS3U
aTOMHBIX SJ€P, NpU ONUCAHWM MPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICIT
UCTOJIb3YEMBIX BEJIMUYMH, MX OOO3HAYCHUS M EIWHMIIBI, YKa3bIBaTh (POPMYJIBL,
CBA3BIBAIOIIME JAHHYHO (PU3MYECKYK) BEIUYMHY C JIPYTMMH BEIMYHAHAMM,
BBIUUCIIATH 3HAUEHUE (PU3MUECKOM BETMUNHBI;

aHAJIM3UPOBATh (PU3NUECKUE MPOLECCHl U SBJICHMS, UCIONB3YS (PU3HUECKUE
3aKOHBI M MPUHUUNBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOTO W MAPAIIEIIBHOTO
COCIMHEHMST TTPOBOAHMKOB, 3aKOH Jkoyns—JIeHIa, 3aKOH 3IEKTPOMArHUTHOMN
WHAYKLIWA, 3aKOH MPSAMOJIMHERHOTO PaCHPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHHUS
CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YPaBHEHUE OWHIITEWHA it PoTodPdeKTa,
3aKOH COXPAHEHMsI SHCPIWH, 3aKOH COXPAHCHUS WMITYJIbCA, 3aKOH COXPAHCHUS
ANIEKTPUYECKOTO 3apsAja, 3aKOH COXPAHEHWs MacCOBOrO 4MCia, MocTynarel bopa,
3aKOH PaJMOAaKTHBHOIO pacnaja, Mpu 3TOM pa3iudarh CIOBECHYIO (POPMYJIMPOBKY
3aKOHA, €ro MaTeMATHYECKOE BBIPAKCHWE W YCIOBHs (IFpaHULBI, OOJACTH)
OPUMEHUMOCTH;

OIPEACTATh HAMPABJICHUE BEKTOPA MHAYKIIMA MArHUTHOTO NOJISE MPOBOTHUKA
C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHna,

CTPOUTh W OIHKCHIBATh H300PAKEHUE, CO3JABAEMOC IUIOCKAM 3€pPKaJIOM,
TOHKOM JIMH30M

BBIMOJIHATh JKCMEPUMEHTHI MO MCCACAOBAHUIO (DU3UUYECKUX SBJICHUN U
OPOLECCOB € MCMOJIB30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHWH. TpPU 3TOM
dopMynupoBarh MNpodjeMy/3afady W TUOOTE3y Y4YEOHOro HSKCIEPUMEHTA,
coOMparh YCTAaHOBKY W3 MPEATOKEHHOTO OOOpPYIOBaHUS, MPOBOIWTH OMBIT W
(OopMyIMpPOBATh BHIBOJIBI,

OCYILLIECTBIISAThH MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEJIMYMH, MPH
3TOM BBIOMpaTh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS W MCIOJIb30BaTh HM3BECTHHIC
METO/IBI OLIEHKH MMOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh 3aBUCHUMOCTH  (DU3WYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSMbIX HW3MEPEHUH: TpU ITOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHPOBAThH
PE3YABTaThl MOJYYCHHON 3aBUCHMOCTH (PU3NYECKUX BEJIIMYMH B BHIE TaOMULl U
rpauKoB, AeaTh BBIBOBI IO PE3YJIbTATAM UCCIEIOBAHNUS,

coOr01aTh MpaBuiia 0€30MacHOr0 TPyJa MPpU MPOBEACHUN HUCCIEI0BAHUN B
paMKax y4eOHOro SKCIEPUMEHTA, Y4E€OHO-MCCIECIOBATEILCKOH W MPOEKTHOM
JESATEIbHOCTA ¢ MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M J1a00OPaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHbIE 3a4a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCTOJB3Ys (PU3NUECKHUE 3aKOHBI M MMPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 331a41



BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUYECKUE BETUYHMHBI U (POPMYIIBI,
HEOOXOMMBIEC NIl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3HMUECKON BEIIMUNHBL,

pelIaTh KAYECTBEHHBIC 3a/1a4M. BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUYMBYIO
LETOYKY PACCY)KIACHHUIA C OMOPOM HA WM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(U3HYECKUE SBIICHUS,

UCMOJB30BaTh  MPU  PEIICHUM  y4eOHBIX  337a4  COBPEMCHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALAA
Y MPEACTABIICHUsT YY€OHOW W HAYYHO-MONYJISPHONH MHPOPMALUK, TTOJTYYCHHOH U3
PA3IMYHBIX KCTOYHUKOB, KPUTHYECKN AHATTM3UPOBATH MOJTYyYaeMyH0 HHPOPMALUIO,

OOBSCHATh NPUHLMIIBI JEHCTBUS MalIMH, OPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh YCJIOBUS UX OE30MACHOIO MCMOIb30BAHUS B MOBCEIHEBHOM
YKU3HU,

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PU3NKOB B
Pa3BUTHE HAYKH, B OOBICHEHUE MPOLECCOB OKPYXKAIOLIETO MHUpa, B PA3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

WCIOJIb30BaTh TEOPETUUYECCKUE 3HAHUA MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHusi 0€30MaCHOCTH NPH 0OpalieHUH ¢ TPHOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 3JI0POBbS U COOIFOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUA B OKPYIKAFOILENA CpeJIE;

paboTarb B TPYMIE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNNbl, PALMOHAIBHO PACHPEACTATh OOS3aHHOCTH W
IUTAHAPOBATh JCATEIBHOCTh B HECTAHJAAPTHBIX CUTYAlMsIX, aACKBATHO OLEHUBATh
BKJIQJl K&KIOT0 U3 YYACTHUKOB IPYNIBI B PEIICHUE PACCMATPUBACMOMN MPOOIEMBI.



TEMATHUYECKOE INVNTAHUPOBAHUE
10 KJTACC

KosmnuecTBo 43
HaumeHoBaHue pa3aesioB U TeM
NMpPOrpaMmbl Bcero

Ne i/

Pazpen 1. PU3UKA U METOABI HAYUYHOTI'O ITIO3HAHUA

1.1 ®Du3nKa U METOJBI HAYYHOI'O TO3HAHUS 2

Hroro no pazneny 2

Paszgen 2. MEXAHUKA

2.1 Kunemaruka 5
22 Jnnamuka 7
23 3aKOHBI COXPaHEHHUs] B MEXaHUKE 6

Hroro no pazneny 18

Pa3nen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOU

3.1 9
Teopuu

3.2 OCHOBBI TEPMOIUHAMUKHU 10

33 ArperaTHble COCTOSIHMSI BELIECTBA. 5

Da3oBble NEPEXOADI






Hroro no pazneny

Paznen 4. DJJIEKTPOANHAMUKA
4.1 DNeKkTpocTaTHKa

49 ITocTosiHHBIN S51eKTpUUeCKHil TOK. TOKH B
' Pa3IMYHBIX Cpemax

Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME









43 ATOMHOE siApO 5

Hroro no pazneny 15

Pazpen S. 2JIEMEHTBI ACTPOHOMUU U ACTPOPU3IUKHN

5.1 DneMeHTBI aCTPOHOMUH U aCTPOPUIUKU 7

Hroro no pazneny 7

Pa3nen 6. OGOBIMAIOIIEE TIOBTOPEHUE

6.1 Obo0maroinee NOBTOpEHUE 4
Hroro no pazneny 4
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68









HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

No

n/n

Tema ypoka

®u3uka — Hayka O PUPOJIE.
Haquble METOABI ITO3HAHUA
OKpPY>KaroLero Mupa

Ponb 1 mecTo ¢pusuku B
(hopMUPOBaHUH COBPEMEHHOM
Hay4YHOH KapTHHbI MHpa, B
NPAKTHYECKOH IeATEIbHOCTHU JIFOACH

MexaHnueckoe ABUKEHHUE.
OTHOCUTENBHOCTD MEXAHUYECKOTO
newxeHus. [lepemenienue, CKOpOCTb,
yCKOpeHue

PaBHOMEpHOE IPSAMONMHEITHOE
IBUKEHUE

PaBHOyCKOpEHHOE NPSIMONMHENHOE
IBUKEHUE

CBobonHoe maseHue. Y CKOpeHHe
CBOOOHOTO MaCHHS
KpusonuneiiHoe ABUXKEHHUE.
JIBr>KE€HNE MaTepUAIbHON TOYKH MO
OKPY>KHOCTH

IIpunnun otHocuTenbHOCTH [Nanunes.

Koanuect

Bcero






10

11

12

13

14

15

16

17

HuepunanbHble CUCTEMBI OTCYETA.
Ilepssiii 3axon HeroToHa

Macca tena. Cuna. IIpunuun
Cynepno3uiuu cui. Bropoi 3akoH
HeroTOHA 111 MaTepruaIbHON TOUKH

Tpernii 3axoH HeroToHA 17151
MaTepHANBbHBIX TOUEK

3aKoH BceMUpHOro TsaroteHus. Cumna
TskecTH. IlepBas kocMuueckast
CKOPOCTb

Cuna ynpyroctu. 3akoH I'yka. Bec
Tena

Cuna tpenus. KoapduumeHT TpeHus.
Cua ConpoOTHBIICHUS P IBUKEHUU
TeNa B )KUAKOCTH WU ra3e

[locTynarenbHOE U BpaliaTebHOE
IOBUXKEeHHE aOCOFOTHO TBEPIOTO TeJa.
MowmenTt cunsl. Ilnevo cunel. Yemopus
paBHOBECHsS TBEPAOIO TeIa

Hmnynsc MaTepuanbHOU TOUKH,
CHUCTEMBI MATEPHAIIBHBIX TOYEK.
HNmnynbe cunbl. 3aKOH COXpaHeHuUs
uMITysbca. PeakTuBHOE NBUXKEHUE
Pabota 11 MOIITHOCTB CHJIBL
Kunerndeckas sHeprust MaTepuagibHON
touku. Teopema 06 u3MeHeHNH
KMHETHYECKOW SHEPrUuu

IloreHunanbHas sHEprusi.






18

19

20

21

22

23

24

[NoreHumanbHast 3HEPTHsI YIPYro
neopMHUpPOBaHHON MPYIKUHBL
[NoreHumanbHas 3HEPrysi TeNa BOIU3U
MOBEPXHOCTHU 3eMJIU

IToreHLaNbHBIE U HEMOTEHIHATbHBIE
crel. CBs3b paboTHI
HETIOTEHLUAIBbHBIX CHJI C U3MEHEHUEM
MEXaHIMUYECKOH YHEPTUN CHCTEMBI TEJ.
3aKOH COXPaHEHHUsI MEXaHUYECKON
SHEPrUU

JlabopartopHas pabora
«HccnenoBanue cBsi3u pabOThI CUIIBI C
N3MeHEeHHEM MeXaHNYeCKOU SHEPruun
Tesa Ha MPUMepPe PaCTKEHUS
PE3HHOBOTO KIyTay

KonTponbHast pabora o Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPaHEHHUsI B MEXAHUKE»

OcHOBHBIE MOJIOKEHUST MOJIEKY JIIPHO-
KHUHETUYECKOM Teopur. bpoyHOBCKOE
nskenune. npdysus

XapakTtep ABUXKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILECTBA.
Mogenu CTpOeHHUs ra3oB, KUAKOCTEN
U TBEPABIX TEJ

Macca moneky. Konuuectso
BemecTsa. [locrosaHass ABoranpo

Tennosoe pasHoBecue. Temneparypa
u e€ usmepenue. [llkana remnepartyp






25

26

27

28

29

30

31

32

33

34

Henbcus

Hneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOCONIOTHAs TeMITepaTypa Kak Mepa
CpenHel KHHEeTUYEeCKON SHepruu
IBW)KEHUS MOJIEKYJI. Y paBHEHUE
Menaeneesa-Knanelipona

3akoH /lanbToHa. ['a30BbIe 3aKOHBI

JlabopartopHas pabora
«HccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpaMu COCTOSTHUS
Pa3pEeKEHHOTO Ta3ay

H3omnpouecchl B HaealbHOM Ira3e U Ux
rpapuIecKoe MpeaCTaBICHIe

BryTpeHnHss sHeprus
TEPMOINHAMHYECKONW CUCTEMBI U
criocoOsbI e€ n3menenust. Konmmuectso
TEIUIOTHI U padoTta. BHyTpeHH:s s
9HEPTUsi ONHOATOMHOTO UEaJIbHOTO
rasa

Buae! Tennonepenaun

VY nenbHas TEMIOEMKOCTb BELIECTBA.
KonnuecTso TennoTe! npu
Teruionepenade. AnnabaTHbIN poLecc

IlepBblii 3aKOH TEPMOAUHAMUKH U €TO
MIPUMEHEHNE K U30MpoLeccam

HeoOpaTumocTs nporieccos B






35

36

37

38

39

40

41

42

43

44

45

npupone. Bropoii 3akoH
TCPMOAUHAMUKN

ITpunuun neiicreusa u KII/ Ternosoii
MAaIIUHbBI

Iukn Kapno u ero KII/|

Dkosorudyeckue mpodaeMsl
TEIUIOSHEPTETHKH

O6oburaromuii ypok «MonexysipHas
¢u3nka. OCHOBBI TEPMOAMHAMUKI

KonTponbHast pabora o teme
«Monexynspras ¢puznka. OCHOBBI
TEPMOIMHAMUKID
ITapoobpa3zoBaHue 1 KOHIEHCAITHSI.
Hcnapenue u kunenue
AOCOMIOTHAsT 1 OTHOCHUTENbHAS
BJI&YKHOCTb Bo3ayxa. HachimeHHbIH
nap

Teépnoe Teno. Kpucramimueckue u
amopdHbIe TeIa. AHU3OTPOIHS
CBOWCTB KpUCTAILIOB. JKuakue
kpuctaiibl. CoBpeMeHHbIE MaTepHaIIbI

[InaBnexHue U KPUCTATUTH3ALIUSA.
VY nenpHas TEMIOTA JIABJICHUS.
Cybmumarnms

YpasHeHue TermioBoro dajganca

OnexTpusanus Tea. DIeKTPUIECKUN
3apsia. [Ba BUaa 3J1€KTPUIECKUX






46

47

48

49

50

51

52

53

54

3apsAa0B

[IpoBOAHUKH, THIJEKTPUKH U
MOJIyIPOBOJHUKH. 3aKOH COXPAHECHHUS
3JIEKTPUYECKOTO 3apsiia

BzaumoneiicTeue 3apsiioB. 3akOH
Kynona. To4yeuHslil 37€KTPUYECKUN
3apsan

Hanps:k€HHOCTB 3J1€KTPUYECKOrO
nosist. [IpuHuun cynepno3uuuu
BJIEKTPUUECKUX noJe. Jlunun
HAMPsKEHHOCTHU

Pabota cuit 37eKTpOCTaTHIeCKOTrO
nous. [Toreniman. PasHocTs
MOTEHLUAJIOB

HpOBOI[HI/IKI/I " TUBJICKTPHUKU B
SJICKTPOCTATUICCKOM IIOJIC.
I[I/IBJ'IGKTpI/ILIeCKaSI MPOHULACMOCTD

Onextpoémkoctb. Konnencarop

DNEKTPOEMKOCTD IJTIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsKEHHOTO
KOHJIEHCATOpa

JlaboparopHas pabora "H3mepenue
SAEKTPOEMKOCTH KOHAEHcaTopa"

[TpuHuun neicTBUA U MPUMEHEHUE
KOHJIEHCATOPOB, KOMHUPOBAJIBHOTO
amnmnapara, CTpyHHOro mpuHTepa.
DJEKTPOCTATUYECKAS 3AIINUTA.






55

56

57

58

59

60

61

3azemieHne 3JIeKTPOnpruOOpOB

DNEeKTPUIECKUN TOK, YCIOBHUS €T0
cywecTBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpsixenue.
Comnporusnenne. 3akon Oma 1j1st
y4acTKa Lermu

[NocnenosaresnbHOe, MapasieibHOE,
CMeIlIaHHOE COeAMHEHHE
npoBoaHUKOB. JlaboparopHas padora
«I/IsyquI/Ie CMCIIAHHOTO COCOAUHCHUA
PE3UCTOPOB»

PaboTa 1 MOLTHOCTB 3JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-JleHua

3axon Oma st TOJTHOH (3aMKHYTO)
snexTpudeckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«H3mepenne IJ1C ucTouHuka ToKa U
€ro BHYTPEHHETO COMPOTHBIICHUS

DJIEKTPOHHAS MPOBOAUMOCTb TBEPIBIX
METAJJIOB. 3aBUCHMOCTh
COMPOTHUBIIEHUS] METAJIJIOB OT
TemrnepaTypsbl. CBEpXIIPOBOIUMOCTD

DNEeKTPUIECKUN TOK B BAKyyMe.
CBOJCTBa 3JIEKTPOHHBIX MTyYKOB

ITonynpoBonHUKH, UX COOCTBEHHAS U

IpUMecHasl IpoBoAUMOCTh. CBOICTBa
p—n-nepexona. IlonynpoBOIHUKOBBIE
npubopsI






62

63

64

65

66

67

68

DIIeKTpUUECKU TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPONUTHYECKAs] TUCCOLIHALINS.
DNEeKTPOIN3

DJIEKTPUUECKHI TOK B ra3ax.
CamocTosITebHBIN U
HECaMOCTOATENbHBIN pa3psan. MosHus.
IInasma

DnexTpudeckre Tpudopsl U
YCTPOHCTBA U X MPAKTUYECKOE
npumeHenue. [IpaBuna TeXHUKH
6e3omacHOCTH

Ob6obmaromuit ypok
«INEKTPONUHAMHUKA»

KonTponbHast pabora o Teme
«Inexrpocraruka. IlocTosHHBIHI
3JIEKTpUIEeCKHil TOK. TOKH B
Pa3JMYHBIX Cpenax»

PesepsHblii ypok. KoHTposbHas
pabota no Teme "DnekTpoarHaMuKa"

PesepBHbIii ypok. O000mIarommii ypok
no TeMam 10 kacca

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68






11 KVIACC

Koanuecn

Ne T
€MAa YPOKAa
n/n yp Beero

IlocTositHHBIE MATHUTBI U UX
B3auUMOAeNcTBHE. MarHuTHOE mote.
Bextop marautHONM nHAYyKUMA. JInHUN
MAarHUTHOW UHIYKLHH

MarauTtHoOe noJjie NpOBOJIHHUKA C
tokoM. OmbIT DpcTena.
BzaumopelicTBue MpOBOAHUKOB C
TOKOM

JlaboparopHnas padora «M3yuenue
MAriuTHOIO MOJIA KaTyYHIKHU C TOKOM»

JlelicTBHE€ MarHUTHOTO MOJIS Ha
poBOAHMK ¢ ToKoM. Cuna Amnepa.
JlaboparopHnas padora
«HccnenoBanue nenucTBUs
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

JlelicTBHE€ MarHUTHOTO MOJIS Ha
OBWDKYIIYIOCS 3aPsDKEHHYIO YaCTHUILY.
Cuna Jlopenua. Pabota cuer
Jlopenua

DnexTpoMarHuTHas HHAyKOus. [loTok
BEKTOpa MarHUTHON uHAykuuu. DJ1C 1
UHIYKIUH. 3aKOH 3JIEKTPOMArHUTHON






10

11

12

13

14

nHaykuuu Papanes
JlaboparopHnas padora
«HccnenoBanue sBICHUSA
3JIEKTPOMArHUTHOM MHIY KL

HuaykTuBHOCTE. ABNEHUE
camouHaykuuu. IJIC caMOUHIyKLINH.
DHepPrusi MArHUTHOTO TIOJIAL KATYLIKH C
TOKOM. DJIEKTPOMAarHuTHOE 1oJie

TexHudeckue yCTpONCTBA U UX
MIPUMEHEHHUE. TOCTOSTHHBIE MATHUTBI,
3JIEKTPOMArHUTBL, 3JI€KTPOJBUIaTEND,
YCKOPUTENH 3JIEMEHTAPHBIX YaCTHLL,
WHOYKLUOHHAs Ne4Yb

Ob6obmaromuii ypok «MarauTHoe
I10JIE. BHGKTpOMaFHI/ITHaﬂ HWHAYKIUA»
KontponbHas pabota mmo teme
«MarnutHoe nose.
BHGKTpOMaFHI/ITHaﬂ HUHAYKIUA»

CBoOOIHBIE MEXaHUYECKHE
kojebanus. [apMoHndeckue
kojieOanus. YpaBHeHHE
TFapMOHHYECKUX KOJICOaHUH.
IIpeBpauienue sHeprun
JlaboparopHnas padora
«HccnegoBanne 3aBUCHMOCTH
nepuo/a Majbix KojebaHuil rpy3a Ha
HUTH OT JUTHHBI HUTH U MacChl Ipy3a»

KonebarenbHbiit koHTYp. CBOOOIHBIE






15

16

17

18

19

20

3JIEKTPOMArHUTHBIE KOJIEOAHHUS B
U/IeaJIbHOM KOJieOaTesIbHOM KOHTYpE.
AHAJIOTHS MEXKITy MEXAaHUYECKUMU U
3JIEKTPOMATHUTHBIMH KOJIEOaHUSMHU

®opmyia TomcoHa. 3akoH
COXPAaHCHUSA SHEPTUU B UACATIBbHOM
KOJIe0aTebHOM KOHTYpE

IIpencraBnenue o 3aTyxXarIKUX
KonebaHusx. BoiHY KIeHHbIE
MexaHudeckue konedanus. PesoHanc.
BbIHYKI€HHbBIE 31€KTPOMArHUTHBIE
KosebaHus

ITepemennelii Tok. CUHYyCOMIATbHBIN
MEePEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOr0 TOKa. AMIUIUTYIHOE U
NENUCTBYIOLIEE 3HAYEHUE CUIIbI TOKA U
HaIpPsKEHUs

Tpaucdopmarop. [IponussoacTso,
nepenaya u notpedieHune
3JIEKTPUYECKON S3HEPTUn

YCTPOUCTBO U MPAKTHYECKOE
MIPUMEHEHHUE HIEKTPUIECKOrO 3BOHKA,
reHepaTopa NePEMEHHOrO TOKA,
JIMHUN 3JIeKTponepenay

DKONOTrH4YeCcKre pUCKU MpU
MPOM3BOJICTBE JIEKTPOIHEPTHH.
Kynprypa ucrnonb3oBaHust
3JIEKTPOSHEPTUH B MTOBCEIHEBHOM
KU3HU






21

22

23

24

25

26

27

28

29

30

MexaHU4eCKHe BOJIHBI, yCIOBUS
pacripoctpanenust. Ilepuon. CxopocTtb
pacpoOCTpaHEHUs U JINHA BOJTHBI.
[TonepeuHbie U MPONOTBHBIE BOJTHBI

3Byk. CxopocTb 3Byka. ' poMKkoCTh
3Byka. Bricota ToHa. TemOp 3ByKa

SHGKTpOMaFHI/ITHbIe BOJIHBI, UX
CBOMCTBa U ckopocTh. [kana
SJICKTPOMArHUTHBIX BOJIH

HpI/IHLII/IHbI paI[I/IOCBSISI/I "
TCICBUOCHUSA. PaSBI/ITI/Ie Cpe,[[CTB
cBsa3u. Paguonokanus

KonrponbHas padora «Konebanus u
BOJTHBD)

[IpssmMonuHENHOE pacnpoCTpaHEHUE
CBETa B OMHOPOJHOM cpefe.
ToueuHsblil HCTOYHUK cBeTa. JIyd
cBETa

OTtpakeHue cBeTa. 3aKOHbI
oTpakeHus ceera. [locTpoeHue
n300paKeHMI B TUIOCKOM 3€pKaJie

IIpenomnenue ceera. Ilonnoe
BHyTpeHHee oTpaxeHnue. [IpenensHblil
YIOJI IOJIHOTO BHYTPEHHETO
OTPa’KEHUs

Jlaboparopras pabora «3mepenue
MOKa3aTeJsIsl MPEeJOMIICHHSI CTEKJIay

JIunzsl. [Toctpoenue n3obpakeHuii B






31

32

33

34

35

36

37

38

39

JauH3e. PopmyJia TOHKOM JIMH3bL
YBeanyeHue JUH3bI

JlaboparopHnas padora
«HccnenoBanue CBONCTB
U300paKeHUIA B IMH3AX»

Hucnepcus csera. CIOXKHBINA COCTaB
6enoro ceera. Liser. JlaboparopHas
pabora «Habnronenue nucnepcun
CBETa»

Unrepdepenuus ceera. Judpakums
ceta. JludpaknronHas pemeérka

[TonepedHOCTHL CBETOBBIX BOJIH.
IHonspuszauus ceera

Onruueckue MpuOOPHI U yCTPOHCTBA U
yCJIOBHSI UX O€30MacHOr0 MPUMEHEHHUS

I'panuLibl npuMeHUMOCTH
KJIACCHYECKON MexaHukU. [locTynaTel
CIeLHaIbHON TEOpUn
OTHOCHUTEJIbHOCTH

OTHOCHTENBPHOCTD OTHOBPEMEHHOCTH.
3amMenyieHue BPEMEHH U COKpAIeHHe
IUTAHBI

DHeprusi 1 UMIYJIbC PEIATUBUCTCKOM
gacTuibl. CBsI3b Macchl ¢ 3HEpPTUEH U
UMITYJIbCOM. DHEPTHsI TOKOSI
KontponbHas padora «OnTuka.

OcHOBBI cielIMaIbHOM Teopuu
OTHOCHUTEJIbHOCTH






40

41

42

43

44

45

46

47

48

49

®otonbl. Dopmyna [1nanka. DHeprus
U UMITYJIbC (POTOHA

OTkppITHE U HCCTIENOBAHUE
dorosdpdexra. Ombitel A. T
CroneroBa

3akonbl potorddekra. YpaBHeHUE
DitaimnreitHa 115 poroaddexra.
«Kpacnas rpanunay» porosddexra

Jasnenue ceera. Onbrrel 1. H.
JleGeneBa. XuMudeckoe NelCTBUE
cBeTa

TexHuueckue ycTpoucTsa u
NPaKTUYECKOE MPUMEHEHHE:
¢dotoseMeHT, GOTOAATUHK,
COJTHEUHast baTapesi, CBETOUON

Perenue 3amad no teme « DJIEMEHTHI
KBaHTOBOI OITUKUY

Mogens atoma Tomcona. OmbIThI
Pesepdopna mo paccestHUIO g-4acTHII.
IInanerapHas Moaenp aTomMa

IToctynare! bopa

Uznyuyenne u noruouieHne GOTOHOB
IIPU EePEeXOoie aTOMa C OJHOTO YPOBHs
SHEpPruu Ha Apyroi. Buael cnekTpos
BonHoBsble cBolicTBa yacTul. BonHbl
ne bpoiina. KopnyckynspHo-
BOJIHOBOI! fyanusM. CrioHTaHHOe U
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BBIHYKICHHOC U3JTYUCHUEC

OTkpbITHE PagUOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenenenuto cocrasa
PaANOAKTUBHOIO U3JTyYCHHUSI

Caotictsa anb(da-, 6era-, ramma-
u3nydyeHus. Bausaue
PaANOAKTUBHOCTH HA KUBBIC
OpTraHU3MBI

OTkppITHE IPOTOHA U HEUTPOHA.
Wzoronel. Anbda-pacman.
DNEeKTPOHHBIA U TIO3UTPOHHBIH OeTa-
pacnaa. 'aMMa-nsnydyenue

DHeprus CBsi3U HyKJIOHOB B SIAPE.
AnepHblie peakuuu. AaepHblii
peaxtop. [Ipobnembl, mepCneKTUBHI,
SKOJIOTHUECKHUE aCTIEKTHI SIACPHON
SHEPTEeTUKU

DneMeHTapHbIe YacTUIIbL. OTKPBITHE
NMO3UTPOHA. MeTOIbI HAOMIOIEHUS U
PEruCTpaliy 3JIEMEHTAPHBIX YACTHII,
Kpyrnstii cron « PyHIaMeHTaIbHbIE
B3auMojencTBus. ENMHCTBO
bu3nIecKoil KapTUHBI MUPa»

Bup 3Bé3nnoro nebda. Co3Be3ausi,
SIPKHUE 3BE3MbI, TJIAHETHI, UX BUIUMOE
neukenne. ColnHevHas cucreMa

Conanue. CoHeuHas: aKTHBHOCTD.
Hcrounuk suepruu ConHua U 3B€31
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3Bé3MbI, UX OCHOBHbLIE
XaPaKTEPUCTUKU. 3BE3/IbI TTIABHOM
MOCJIeIOBATENBPHOCTH. BHyTpeHHEE
cTpoeHue 3B€311. COBpeMeHHbIE
MPEICTABJICHHS O POUCX OXKIICHUU U
aBosroiun CoJiHIA U 3BE3]

Muneunsnii I1yTe — Hama I'anaktuka.
ITonoxenune u asuxenue CojHIa B
I'anaxtuke. I'anaktuxku. YépHoie
IBIPBI B IIpax rajlakTUK

Bcenennasi. Pazberanue rajakTuk.
Teopust bonbmoro B3pbIBa.
PenukroBoe usnyueHue.
MeraranakTuka

Hepemennbie npoOemMbl aCTPOHOMUU

KonrponbHas pabota «QIeMeHTHI
ACTPOHOMHUU U aCTPOPUIUKIY

Ob6o0maromuii ypok. Pose ¢pusuku u
ACTPOHOMHHU B 3KOHOMUYECKOIA,
TEXHOJOTUYECKOH, COIMATLHON U
STUYECKOM chepax AesiTeIbHOCTH
YEJIOBEKa

O6o0maromuii ypok. Pose 1 Mecto
(U3MKH U ACTPOHOMUH B
COBPEMEHHOUN HAy4YHOU KapTHHE MUpa
O6o0maromuii ypok. Poib
¢dusngeckoit Teopuu B GOpMUPOBAHIH
npeAcTaBIeHUH O GU3NIECKON
KapTUHE MHpa






O6o0maromuii ypok. Mecto
65 ¢dusnveckoil KapTUHBI MHpa B 001IEM
psily COBPEMEHHBIX €CTECTBEHHO-

HAy4YHBIX NPEACTABJIECHUN O IPUPOLE

66 PesepsHblil ypok. MarautHoe nosne.
DNeKTpOMarHuTHast UHAYKIUS

PeszepBnbiii ypok. Ontuka. OCHOBBI
67 CIeLHaIbHON TEOpUn
OTHOCHUTEJILHOCTH

Pesepnrrii ypok. KantoBas pusuka.
68 DJieMeHTb! aCTPOHOMUHU U
acTpoU3uKH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68






YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» Guzuka, 10 kmace/ Makumes ['.5., Byxoeues b.b., Corckuii H.H. nmoj
penakiuei [lappenteeBoii H A., AkuuonepHoe o0mmecTo «M3narenscTBo
«ITpoceeeHue»

» ®uzuka, 11 kimace/ Maxumes ['.J1., byxosues b.b., Uapyrun B.M. nox
penakiueii [lappentreBoit H A., AkumonepHoe o0mectBo «M3aaTenbeTBo

«ITpocserieHue»

METOANYECKUE MATEPUAJIBI JIJISA YUUTEJIA

I'opnosa JI.A., Jleromuna C.B. COopHuk 3a1a4 1o ¢usuke: rua pocratuka. 7—11
kimacceel. M.: BAKO.

» ['opnoa JI.A., Jleromuna C.B. CO0OpHUK KOMOMHUPOBAHHBIX 3a a4 11O
¢uzuke. 10-11 knaccel. M.: BAKO.

4 TemaTu4eCcKOe TUIAHUPOBAHKE YUEOHOIO MaTepraia

 ['opnosa JI.A. COopHuEK 3a/1a4 MO (PU3UKE: IJEKTPOCTATHKA.

10-11 kmaccer. M.: BAKO.

» KoHTponbHO-n3MepuTenbHble Marepuaiibl. Gusnka. 10 kmacc /

Cocrt. HU. 3opun. M.:. BAKO.

» COopHuk 3aaa4 o ¢usuke. 10—11 knaccel / ABT.-COCT.

E.I'. MockoBkuHa, B.A. Bonkos. M.: BAKO.



» TecToBble 3a1aHus O (PU3KUKE B PUCYHKAX U YEPTEIKAX.

10-11 knaccel / Coct. JILA. T'opiosa. M.: BAKO

NUD®POBBIE OBPA3BOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://class-fizika.ru/

https://resh.edu.ru/for-pupil

https://lecta.ru/ucheniku

https://videouroki.net/

https://school.infourok.tu/
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