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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (Qu3MKe Ha YpOBHE CpeAaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE INOJOXEHHH M TpeOOBaHMH K pe3yibTaTaM OCBOCHHS
OCHOBHOM 0O0pa3oBarenpHOl mporpammsbl, npeactaBieHHbx B @I'OC COO, a
TaKkKe ¢ y4€ToMm (QenepaibHON paboueil mporpammbsl BocnuTanus U KoHuenuuu
npenoaaBanus yaeOHoro npeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX



Poccuiickoii ~ Denepanuy,  pealu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POrpaMMBl.

[Iporpamma o ¢usuke onpeaenseT o0ga3aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHAaBJIMBAET PEKOMEHAYEMYIO IOCIEA0BATEIBHOCTh U3YUEHUS TEM U Pa3/IEiIOB
y4eOHOTO TpeaMeTa C y4ETOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3CH,
JOTUKH y4eOHOTro Tpollecca, BO3PACTHBIX OCOOCHHOCTEH  OO0ydYaroIIMXCA.
[Iporpamma 1o ¢usuke maér mpencraBieHHWE O IMENAX, COACpPKAHUU, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTHUA OOYYAIONIMXCS CpeACTBaAMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuenue kypca (u3ukud yriayOJEHHOrO YpOBHS IO3BOJIIET pPEATM30BATh
3a/1auu MPOPECCHOHATILHON OpPHEHTAIINH, HAIIPABJICHO HA CO3JaHHUE YCIOBUW NS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM
OoOy4YaromuMcsi, KOTOpble HEOOXOIWMBI MJid MPOAOKEHHs 0Opa3oBaHUs B
OpraHu3auusax MNpo(ecCHOHAIBLHOrO O00pa3oBaHUs 1O Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIECIIUATBbHOCTSIM.

B nporpamme 1o ¢usuke OmpenensioTcs IUTAaHUPYEMbIE PEe3yJIbTaThl
OCBOEHHMSI Kypca (PU3UKU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHusi: JIUYHOCTHBIE,
MeTanpeIMeTHbIe, MpeaMeTHble (Ha  yriayOnéHHoM  ypoBHe).  HayuHo-
METOJI0JIOTHYECKOM OCHOBOM Jyisi pa3paOOTKH TpeOOBaHUM K JIMUHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3ysibTaTaM OOyYarolmuXcs, OCBOMBIIHX
mporpaMMmy 1o (HM3MKE Ha YpOBHE cpeaHero oOmero oOpa3oBaHusS Ha
yIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO/I.

[Iporpamma o Gu3uKe BKIIOYAET:

IJIaHUPYEMbIE PE3ybTaThl OCBOEHUSI Kypca (Pu3uku Ha yriayOJéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJILTATHI 10 TO/IaM O0YUYCHUS;

coziep>kanue yueoHoro npeamera «Dusuka» mo rogam 00ydeHus.

[Iporpamma 1o @u3uke HMeeT NPUMEPHBIA XapakTep U MOXKET OBITh
WCIIOJIb30BaHa YUUTEISIMU (DU3UKU JJIsI COCTABJICHUSI CBOMX Pa00UMX MPOTPaMM.

[Iporpamma mo ¢u3vKe HE CKOBBIBACT TBOPUCCKYIO HHUITMATUBY YUHUTEICH U
MPEAOCTABISIET BO3MOKHOCTH JJISI pealiv3aliyd  Pa3IMYHbIX METOANYECKHUX
MOJXO/I0OB K TpernojiaBanvio (u3uku Ha YriayOJIEHHOM YpPOBHE MpPH YCIOBUU
coxXpaHeHus1 003aTEIHLHON YaCTH COJIEPKaHMs Kypca.

®du3rka Kak Hayka o HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyMas B
KadyecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIA] B CUCTEMY
3HaHu# 00 okpy»katoieM mupe. LLkonpHBI Kype HPU3UKH — CHCTEMOOOPA3yOIU
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHHne (U3UYECKUX 3HAHUW OMPENeNIo XapakTep W OypHOE pa3BUTHE



pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MaTEpHUaJOB C 3aJlaHHbIMU CBOWcTBaMU. M3yueHue
(GU3UKM BHOCUT OCHOBHOW BKJaJ B (OPMHUpPOBAHHE ECTECTBEHHO-HAYUYHOU
KapTUHBI MUpa oOydaroierocsi, B popMUpOBaHUE YMEHUM MPUMEHATh HAyUHbBIN
METO/] TO3HAHUS TIPU BHIIOJIHEHUU UMM YUEOHBIX HCCIICI0BAHUM.

B ocHOBY Kypca ¢pu3uKu Ha YpOBHE CpeHEro o0Iero oopa3oBaHus MOJI0KEH
psia uaeH, KOTOpble MOKHO PacCCMaTpPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoea wyenocmuocmu. B COOTBETCTBUU C HEH KypC SIBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COACPKHUT MaTepHal U3 BCEX pa3feioB (PU3HKHU, BKIIOUYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B COOTBETCTBMM C HEW MaTepuayl Kypca (Qu3uKu
oObeaMHEH BOKPYr (Qu3nyueckux Teopuid. Benymum B Kypce sBisieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE€ peanusanus NOpeAnonaracT MCIOJIb30BAHUE
TYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3uku ¢ pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoea npuknaonou nanpasnennocmu. Kypc usuku yriny0iaEHHOTO ypOBHS
MpenojiaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. lIpm 3TOM paccmarpuBarorcss Ha
YpPOBHE OOMIMX TMPEACTaBICHU U COBPEMEHHBIE TEXHUYECKHUE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea Ixonocuzayuu peanusyercss MNOCPEACTBOM BBEIEHUS HIIEMEHTOB
CONlep>KaHMs, TIOCBAMIEHHBIX OKOJOTHYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBl C PA3BUTHEM TEXHUKHU U TEXHOJIOTHH, a TaKkKe OOCYKICHUS
po0JIeM paloOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHue coJiepKaHus MPOrpaMMbl 1O PU3HKE JOJKHO OBITH MMOCTPOCHO Ha
MPUHITUTIIAX CHCTEMHO-IEATEIFHOCTHOTO moaxoaa. Jns usuku peanuzamms 3TUxX
MPUHITUTIOB 0a3UpyeTCs Ha MCTOIB30BAHUH CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. s yrmyOn€aHoro
YPOBHSI — 3TO CHUCTEMAa CAaMOCTOSITEIBHOTO YYEHUYECKOrO0 SKCIIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YYEHUYECKHE ONBITHI TMPU HM3YYEHUH HOBOIO
Martepuana, JabopaTopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3ToM BO3MOKHBI
IBa cmocoba peanu3anuy  (U3MYECKOTO TMpaKTHKymMa. B  mepBom ciydae
MPaKTUKYM TpoBoAuTcs arbo B kKoHie 10 u 11 xmacco, mubo mocie mepBoro u
BTOPOr0 TOJYTOAUM B KaXIOM M3 3THUX KiaccoB. Btopoit cmocod — 370
UHTETpanus paboT MNpakTUKymMa B CHCTEMY JIaDOpaTOPHBIX pPabOT, KOTOpbIC
MIPOBOJIATCSA B TpoIecce u3ydeHus: pasaena (temsl). [Ipu sTom mom paboramu



MPAKTUKyMa TTOHUMAETCSl CaMOCTOSITEIbHOE MCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BHUIa 0€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme 1o (Qu3MKe CHCTeMa YYEHHYECKOTO DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MPaKTHKyMma MPEACTaBIICHA €AWHBIM TepedHeM. Brioop
TEMAaTUKHU JJIS 3TUX BHJIOB YUCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30oBaTEIbHOTO MPOIlecca UCXO0II U3 OCOOEHHOCTEH MOYypOYHOTO
IUTAHUPOBAHUSI W OCHaileHus kabuHera ¢usuku. [Ipu s3TOM oOecmeumBaercs
OBJIaJICHUE OOYYaIOIUMHUCS YMEHHUSIMU TMPOBOJUTH TMPSAMbIE U KOCBEHHBIC
U3MEPCHHUS, WCCIACAOBAHUSA 3aBHCHUMOCTEH (DH3WYCCKUX BEIUYMH U ITOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPEITIOKCHHBIX TUIIOTES.

bonpiioe BHUMaHUE yAENSETCA PEHICHUI0 PACYETHBIX W KAaueCTBEHHBIX
3anay. [Ipu 3TOM Ayis pacd€THBIX 3a/7a4 MPUOPUTETOM SIBIIAIOTCS 3a7a4M C SIBHO
3aJJaHHON U HESIBHO 3a/IaHHOM (PU3MUYECKOW MOJIEIIbIO, TO3BOJISIIOIINE MPUMEHSTh
M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjieiia Kypca, TaKk U
WHTETpUPYs MPUMEHECHHUE 3HAHUI W3 pa3HBIX pa3aesioB. /(s KauecTBEHHBIX 3a/1a4
MPUOPUTETOM SBIISIFOTCS 3aJjaHUsl Ha OOBSICHEHHUE/TIPEJCKA3aHHe MPOTEKAHUs
(bu3NYecKuX SIBJICHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolire BbiOopa
(bU3UYECKON MOJIENH ISl CUTYAIH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIEUCHHIO Y4eOHOTo TMpollecca Kypc (PU3UKUA YrIyOJIEHHOTO
YPOBHSI Ha YPOBHE CpeTHEr0 O0IIeTo 00pa30BaHUs JOJDKEH U3y4aThCsA B YCIOBHIX
npeaMeTHoro kabmHera. B kaOuHeTe (U3WMKM JNOKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0OOpyJIOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B MPOrpaMme II0
(bu3NKEe YYEHUYECKUX ONBITOB, JIaDOPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaKXXe IEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHUH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTH M OOECMEYMBAET IOCTAHOBKY
MEPEUNCIICHHBIX B TporpaMMe 10 (DHU3UKE KITIOUYEBBIX JACMOHCTpPAIUNA IS
WCCJICIOBAHMSI  M3Y4YaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHH.

JlabopaTopHoe 00OpymOBaHME IS YYEHUUYECKHX TPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydalommxcs. TemMaTHYecKue KOMIUIEKTHI
7a00paToOpHOTO OOOPYNOBAHUSL JOJKHBI OBITh TOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAHUU AHAJIIOTOBBIX U IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHU HEJIIMH U3y4eHUs] PU3UKHU B 001IEM 00pa30BaHUU SBIISIFOTCS:



dbopMHpOBaHUEe WHTEpPECa € CTPEMJICHUS OOyYalomuxcsi K HayYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE UX HMHTEIUICKTyaIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEN;

pa3BHUTHE TPEACTABICHUA O HAYYHOM METOJIE TMO3HAHHS W (POPMHUPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHpoBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa U3yueHUS OCHOB
CTpOEHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCTIOIb30BAHUEM (U3UUECKUX
3HAHHWH M HAYYHBIX JOKA3aTeIbCTB;

dbopMHUpOBaHUE TIPEACTABICHUA O poONMM (PU3WKU 71 Pa3BUTUA JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE Ipe/ICTaBIICHUN 0 BO3MOYHBIX chepax  Oynymien
npo(ecCUOHANbHON  JEATENbHOCTH, CBSI3aHHBIX C (U3HKOHM, MOArOTOBKA K
JTanbHEHIIeMy 00yUYEHHUIO B 5TOM HaIPaBJICHHH.

JlocTxeHne 3TUX Lene oOecreynBaeTCsl pelIeHUeM CIeIyIONNX 3a1ad B
mporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAHUN 00 OOIIUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKIIOYAs  MEXaHWKY,  MOJEKYSIpHYI0  (QU3HKY,
AIIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY M 3JICMEHTBI aCTPO(PU3UKH;

dbopMHEpOBaHUE YMEHHUI MTPUMEHSATH TCOPETUICCKUE 3HAHUS I OOBSICHCHHUS
bu3nYecKuX SIBICHUN B MPUPOJE U JUISI TPUHSTHS TPAKTUYECKUX DEIICHUN B
MOBCEHEBHOM JKU3HU;

OCBOCGHHME CIIOCOOOB pEIICHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOU
duznyecKkoil MoneNbIo, 3a/ad, MOJPa3yMEBAIOIIMX CaMOCTOATEIHHOE CO3/IaHue
bu3nYecKol MOJeNH, aJeKBATHOW YCIOBUSM 3aJadd, B TOM YHCIE 3a/1a4
WHKEHEPHOTO XapaKTepa;

NoHMMaHue (U3NYECKUX OCHOB M MPUHIIMIIOB JEHUCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJOTHUUECKHUX MPOIIECCOB, UX BIHMSHUS HA OKPYIKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIIPHOTO TUTAHUPOBAHUSA W TIPOBEICHHUS
Gu3NYeCKUX OKCIEPUMEHTOB, aHaldW3a W HMHTEpIpeTanuu  uH)opmaiuu,
OTIPEJICIICHHSI TOCTOBEPHOCTH TOJIYYSHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM Ul Pa3BUTUS YMEHUU IPOECKTHO-UCCIEN0BATEIbCKOM,
TBOPUYECKOU JIEATETLHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodeccuoHaIbHON ACITEIbHOCTH, CBA3aHHOMN
¢ pU3UKOH.

B coorBerctBun ¢ tpeboBanusimu OI'OC COO yriuyOnéHHBIN YPOBEHb
u3ydeHus: yuyeOHoro npeamera «®Pu3uKa» Ha YpOBHE CpEAHEro OOIIeTo
oOpa3oBaHusg BbIOMpaeTcss OOyYalOUUMUCA, I[UIAHUPYIOIIMMH MPOAOJIKEHUE
00pa30BaHUs MO CTIEUUATBLHOCTAM (PU3HKO-TEXHUYECKOTO MPOQPHIISL.



Ha u3ydenne ¢usuku (yriayOnaEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus orBoautcs 340 vacoB: B 10 kimacce — 170 gacoB (5 yacoB B HeNEmI0),
B 11 kmacce — 170 yacoB (5 yacoB B HE/ICIIO).

[Ipennmaraemerii B mporpamMme 10 (U3HMKE TMepedeHb JAOOPATOPHBIX M
MPAKTUYECKUX pPalbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeNeHUsT J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHIUBHUIYaIbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSI.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Paznen 1. Hay4Hblii MeTOA MO3HAHUSA NPUPOABI.

®duszrka — pyHIaMeHTalIbHAs Hayka o npupoje. HayuHslit MeTo/1 MO3HaHUS U
METO/IbI UCCIIeIOBaHUS (PU3NUECKUX SIBIICHUM.

DKCHEpUMEHT W TEopus B TpoIlecce MO3HaHWUS Mpupoasl. HabmroneHue u
HKCIIEPUMEHT B (pHU3UKeE.

CniocoObl  m3MmepeHuss (U3MYECKUX BEIWYMH (AHAJOTOBBIE M IHU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIC CHUCTEMBI).

[TorpemHocT  W3MepeHmid  QU3WYECKUX  BenuuuH  (aOcomroTHas U
OTHOCHUTEJIbHA).

MonenupoBanue (GU3NYECKUX SBJICHUNM M MPOLIECCOB (MaTepuasabHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HJeajdbHasl XUJIKOCThb, HUJCAIbHBIN Tra3, TOYCUHBIN
3apsin). ['unoreza. dusnyeckuii 3aKOH, TPaHUIIBI €r0 MPUMEHUMOCTU. Dusznueckas
Teopusl.

Ponbp 1 MecTto Qu3uku B GOPMUPOBAHWU COBPEMEHHON HAYYHOW KapTHUHBI
MHUpA, B PAKTUYECKON JEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKMUKyM.

N3mepenre cwibl TOKa W HANPSOKEHUST B IIEMU TMOCTOSHHOTO TOKa MU
MTOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKoMCTBO ¢ mudpoBor jabopatopueit mo Qusuke. [Ipumepsr m3mepeHus
(bU3HYECKUX BEIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JTATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuxka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBUKECHMUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Pannyc-BekTop MaTepuaibHOM TOYKH, €ro MPOEKIMH HAa OCU CHCTEMBI
KoopauHar. Tpaekropus.

[lepemelienne, CKOpOCTh (CpefHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MNPOEKIMH HA OCHU CUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI U MyTU MaTepUaIbHOW TOUYKU OT BPEMEHU U UX
rpadukmy.

CBobOomHOe MmajeHue. YCKOpeHHe CBOOOJIHOTO majicHus. J[BukeHue Tena,
OpOIIEHHOT0 TOJ] YIVIOM K TOPHU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTU U
YCKOPEHHS MaTepUaIbHON TOYKH OT BPEMEHU U UX IPAPUKH.



KpuBonuHenHoe  aBmkeHue. [IBMKEHME  MaTrepualbHOM TOYKH 11O
OKPY>XKHOCTH. YTJIOBasi M JUHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTenbHoe (HOPMAJIbHOE), KacaTelbHOE (TAHT€HUHUAIBLHOE) U TMOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: CHUIAOMETD,
JBIKEHUE CHapsAOB, LEMHbIE, IIeCTepEHYATble W PEMEHHBIE Iepefayd,
CKOPOCTHBIE TU(DTHI.

Hemoncmpauyuu.

Mopenb cucteMbl OTCUETA, WIUTFOCTPAIMS KMHEMATHYECKUX XapaKTEePUCTHK
JIBH>KCHUSL.

CriocoObI UCCIIeTIOBaHUS TBUKECHU.

Nnnroctpanus npenebHOro Nepexoia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHre IBUKEHUMN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[TameHne Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmionenue ABMKEHUS Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hamnpaienue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yIiI0BOIl CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TIyTEW, TPACKTOPUM, CKOPOCTEW IBHKEHUSI OJHOTO U TOTO K€
TE€JIa B PA3HBIX CHCTEMAX OTCUYETA.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomuol, nPAKMuUKym.

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEIEICHUS MTHOBEHHOM
CKOPOCTH.

W3mepenne ycKOpeHHs MpU MPSIMOIUHEHHOM PAaBHOYCKOPEHHOM JABUXEHUU
10 HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIYTM OT BPEMEHM IPU PABHOYCKOPEHHOM
JBH)KCHUU.

N3mepenne  yckopeHUss ~ CBOOOJHOro  maieHuss  (PEKOMEHIOBAaHO
UCTIOJIb30BaHue MUPPOBOI Taboparopun).

W3yuenue nBWXKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. [IpoBepka
TUIOTE3Bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCHUMOCTU MEXIY JajlbHOCTHIO
noJI€Ta U Ha4aJIbHOM CKOPOCTBIO TENA.

N3ydeHne IBWKEHHUS Tella IO OKPYKHOCTHM C IOCTOSSHHOM MO MOZYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH IEepuoja OOpalieHus KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBpii 3akoH Hprorona. HMHepumaneHble cuctembl otcuéra. [IpuHumn
oTHocuTenbHOCTH ['anmunes. HenHeprmanbHbie CUCTEMBI OTCuéra (OmMpeaesieHue,
IPUMEDPBHI).

Macca tena. Cuna. [IpuHIUI Cynepno3uliuy CUJl.

Bropoii 3akoH HproTOHA 1J1s1 MaTepraibHON TOYKH.

Tpernii 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3aKOH BCEMHPHOrO TATOTEHUSA. OKBUBAJICHTHOCTh TPABUTAIMOHHON W
WHEPTHOM MAaCCBI.

Cuna TsXKecTU. 3aBUCUMOCTh YCKOPEHUSI CBOOOJAHOTO MaJECHHSI OT BBICOTHI
HaJl TOBEPXHOCTHbIO IUIAHETBI M OT reorpauyeckod MHUPOTHL. JIBHXkEeHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBuKymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS CKOJBXKEHUA M CHJIA TPEHUSA
nokosi. Koaddumment tpenus. Cwia CONpOTHUBICHHS TPU JBWKEHUU Tela B
JKUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOTO JBUKECHMUS.

Hasnenue. ['mapocratnueckoe nasinenue. Cuna Apxumena.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: IMOAIIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jemoncmpayuu.

HaOnroenrie NBUKEHUS TeJl B MHEPIIMATbHBIX U HEMHEPIUAIbHBIX CUCTEMAaX
OTCU€Ta.

[IpyHIMTO OTHOCUTEIBHOCTH.

Kauenne AByX HWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLMAILHON CUCTEMBI OTCYETA.

CpaBHeHHME  pPaBHOACHCTBYIOIIEH  MOPHIOKEHHBIX K TeIy CHUI C
MIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B NHEPLMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIMX B PE3YJIBTATE B3aUMOICUCTBUS TEI.

N3mepenune Macc 1o B3auMoACCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

LleHTpoOe)KHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaul, npaKmMuKym.

W3mepenne paBHOACUCTBYIOLIECH CHII MPH JABIKEHUU OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

[IpoBepka TruUIMOTE3bI O HE3aBUCHUMOCTH BpPEMEHU JABMXKEHUS Opycka IO
HAKJIOHHOU IUTOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €ro0 MaccChl.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
pPE3UHOBOM o0pasiie, OT ux JAehOopMaIIHH.

N3ydyeHre ABUKEHUS CUCTEMBI TEJI, CBSI3AHHBIX HUTHIO, IEPEKUHYTOU Yepes
NErKuid OJIOK.

N3mepenne kodduimeHta TpeHHs MO BEIWYUHE YTIOBOro Koddduimenrta
3aBUCHUMOCTH Frp(N).

WccnenoBanne nBKeHUsI OpycKa MO HAKIOHHOW IJIOCKOCTH C MEPEMEHHBIM
K02 (pULIMEHTOM TpEHHS.

N3ydenune IBUKEHUS rpy3a HA Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomotHo TBEpHOe Teno. IlocTymarenbHOE M BpallaTelIbHOE IBHIKCHHE
TBEpOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpauieHud. llnedo cuibl.
CnoxeHue Cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOIO TEIA.

YcToitunBoe, HEYCTOWYUBOE, 0€3pa3TMIHOE PABHOBECHE.

TexHudeckrue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIUH.

Hemoncmpayuu.

YcnoBust paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomuol, nPAKMuUKym.

HccnenoBanre yCIOBHII pPaBHOBECHS TBEPAOTO TeNa, HMEIOLIEr0 OCh
BpALlCHUS.

KoHcTpynpoBaHH€e KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TEJA, UMEIOLIETO UIOIAb ONIOPBI.

Tema 4. 3akonvl coxpanenus ¢ mexanuke.

NmMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUEK. L{eHTp Macc
CHUCTEMBbI MaTepHaAIbHBIX TOYEK. Teopema o0 IBUKEHUU LIEHTpa Macc.

Nmnynbe CHIIBI 1 ©I3MEHEHHUE UMITYJIbCA TENa.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

MomMeHT umIlyabca MaTrepuanbHOM TOUYKM. [IpeacraBiieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B EHTPAJIbHBIX MOJIAX.

PabGota cuiasl Ha MamoM M Ha KOHEUHOM mepeMmenieHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CHIIBI.

MoIHOCTh CUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOYku. Teopema 00 HU3MEHEHUU
KUHETUYECKOU SJHEPTUU MATEPUATILHOU TOUKMU.



[lorennuanbHple M HENOTCHIMAIbHbIC CWIbl. lloTeHIManbHas >Heprus.
[ToTenmnuanbHas sHeprus ynpyro nedopmupoBaHHOM mpykuHbI. [loTeHnnanpHas
SHEprus Tejla B OJHOPOJHOM TpaBUTALMOHHOM Toje. IloTeHiumanbHas sHeprus
Tejla B TPAaBUTAILIMOHHOM T0JIE€ OJTHOPOJIHOIO Iapa (BHYTpU U BHE Iiapa). Bropas
KOCMHUYECKAsi CKOPOCTh. TpeThs KOCMHUYECKASI CKOPOCTb.

Csi3b  pabOThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHUYeCKOM
SHEPIUU CUCTEMBI T€JI. 3aKOH COXPAHECHHSI MEXaHUYECKOU SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHnne bepHynu g UACATbHOM XKUAKOCTM KaK CIEICTBHUE 3aKOHA
COXPAHEHHUS] MEXaHUYECKOU SHEPTUU.

TexHn4eckne yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHI: JIBUKECHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MHCTOJNET, THPOCKOI, (PUTYpHOE KaTaHHE Ha
KOHBbKax.

Hemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

N3mepeHne MOIHOCTH CUJIBI.

W3meHeHue 2HEpruu Telia Mpy COBEPIICHUH PaOOTHI.

B3aumHbIe IIpeBpalieHUs] KUHETUYECKOM W NOTEHLUAIBHOW JHEPrUi IIpU
JICVCTBUM HA TEJIO CUJIBI TSHKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUH NMPU CBOOOTHOM TaJICHHH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenue ummybca Teia o TOpMO3HOMY ITYTH.

N3mepenre cuibl TITH, CKOPOCTH MOJCIH DJIECKTPOMOOWIS U MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHUs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHUE U3MEHEHHS OTEHIIMAIBLHON SHEPTUU NPYKUHBI C paOOTON CHUIIBI
TPEHMUSL.

Onpenenenne pabOTH CWJIBI TPEHHS TPH JBIKCHHH Tella MO0 HAKIOHHOM
IJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3nKa 1 TEePMOJAMHAMHKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopul.

OCHOBHBIE TMOJIOKEHUS MOJIEKYJIsApHO-KMHeTnyeckon Tteopun (MKT), ux
onbITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe maBmKeHHme. XapakTep
JBW)KEHHUSI W B3aUMOJECHCTBUs 4YacTULl BellecTBa. Mojenu CTpOeHUs TIa3oB,
KUJKOCTEW M TBEPIBIX TeN M OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE JTHUX



Mozeneil. Macca u pasmepbl Mosekya (atomoB). KonudecTBO BellecTBa.
IToctrostnHast ABorajipo.

TenmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. lllkama
temneparyp Llenbcus.

Mogenp ueaIbHOTO ra3a B MOJIEKYJAPHO-KMHETUYECKON TEOPUU: YACTHUILIBI
rasza JIBMXKYTCSI XaOTHYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MeHnneneeBa—Knaneiipona. AOcooTHas
temriepatypa (mkaina temneparyp Kenbsuna). 3akon [lanbToHa. M3omporiecchl B
UJCaIbHOM Tra3e ¢ TMOCTOSHHBIM KOJMYECTBOM BellecTBa. [ 'paduyeckoe
IIPEICTABIICHUE U30MPOLIECCOB: U30TEPMA, H30X0Pa, 300apa.

CBsi3b MKy JaBJI€HUEM MW CpPeAHEHd  KHUHETUYECKOW  DBHeprueu
MOCTYIATEIFHOTO TEIUIOBOTO JIBIXKEHUSI MOJIEKYJI HIE€abHOTO ra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH HI€aIbHOTO T'a3a).

CBs13b a0COJIFOTHOM TEMITEpaTyphl TEPMOJIUHAMUYECKONU CUCTEMBI CO CpeTHEH
KMHETHYECKOW SHEPTUEN MOCTYMATEIBHOTO TEIJIOBOTO ABHKECHUSA €€ YaCTHII.

TexHudeckue YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyyeHue HaHOMaTepUaoB.

Hemoncmpayuu.

Mojenu IBUAKEHHS YaCTHUI] BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anmuchio peaibHOr0 OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust sxuakocTei.

Monens onbita [lTepHa.

IIputskeHne MOIEKyII.

Mojenu KpuCTaININYECKUX PEIIETOK.

Habmronenue u nccieioBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnmenoBanne Tmporecca YCTAaHOBIEHHMS TEIUIOBOIO PAaBHOBECUS IPH
TEIJI000MEHE MEXKTY TOpPSUYE U XOJIOAHOW BOJOM.

N3ydeHne W30TEPMUYECKOrO Tporecca (PEeKOMEHIOBAHO HCHOJIb30BAHUE
1 poBoit 1aboparopun).

N3ydyeHnne n30X0pHOTO IMpolecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennogvie mawiunui.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIS
TEPMOJMHAMHYECKON CUCTEMBI. BHellIHNE 1 BHyTpeHHHE napaMmeTpbl. [lapamerpsl
TEPMOJMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYCHUS BEJIWYWH, ONHCBHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.



HyneBoe Hauwano TtepmoanHamMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens wnaeanpHOro ra3a B TEPMOJMHAMHMKE — CHUCTEMa YpPAaBHEHMIA:
ypaBHeHHEe MenpaeneeBa—KianeiipoHa U BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
YcnoBus NPUMEHMMOCTH 3TOM MOJENIN: HHA3KAsl KOHLEHTpALUs 4acCTHUL, BBICOKHE
TeMIeparypol. BelpaxkeHue 11 BHyTPEHHEN SHEPrUUd OJJHOATOMHOI'O UJIEAIbHOIO
rasa.

KBa3zucraTuueckue U HEeCTaTUYECKUE MTPOLIECCHI.

OnemeHTapHas paboTa B TepMoArMHamMuKe. Berurcienue paboTel o rpaduxy
npoiiecca Ha pPV-auarpamme.

Tennmonepenaya  Kak  crmoco0  W3MEHEHHS  BHYTPEHHEH  DHEPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekius,
TEIUIONPOBOIHOCTb, U3TyUYCHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tenma. YHAenpHas W MOJSpHasd
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIUIOTa CropaHus
toruiBa. Pacuér konmuecTBa TEIUIOTHI mpu Temnonepenade. I[lonarue o006
anarabaTHOM Tpolecce.

IlepBbiii 3ak0H TepMoAMHAMUKU. BHyTpenHsis »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl H3MEHEHUS  BHYTPEHHEH  SHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTropoii 3aKkOH TEpMOJMHAMHKHA i1 PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOJUT
eIMHCTBEHHAs aanadara. AGCOIOTHAs TeMIeparypa.

BTropoii 3aKOH TEpPMOJMHAMUKHM JJII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOJKHO NEpeaTh TEIIOTY OT OoJjiee XOIOAHOTO Tela K 0ojiee HarpeToMy 0e3
komriencanmu (Knaysuyc). HeoGpatumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnuns! aecTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. [ukn Kapho.

DKOJIOTUYECKHUE ACIEKThl MCMOJIb30BAHMS TEIIOBBIX JABUrarenei. TerioBoe
3arpsA3HEHUE OKPYKAIOLIEH CPEBI.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLIECCHI: XOJIOAUIBHUK,
KOHJIUITMOHED, JU3CIbHBIA W KapOIOPAaTOpHBIA JBUTATENd, MapoBas TypOWHA,
MOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUs «TEIUIOBBIX» OTXOJIOB C
MCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIM3ALUsl OMOOPTraHMYECKOT0 TOIJIMBA TS
BBIPA0OTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTHUU.

Hemoncmpauyuu.

N3meHenue Temneparypsl pu aanadbaTuyeckoM paclIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEN YHEPTUU.

UccnenoBanne aarabaTHOro mpoliecca.

KomrnbroTepHbie MOAEIN TEIUIOBBIX JIBUTATEICH.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne nponecca OCThIBaHUS BEIIECTBA.

HccnenoBanne aarabaTHOro mporecca.

N3ydeHne B3aMMOCBSA3M JHEPTHH MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEeMIEPATYPhl KUTICHUS KUTKOCTEH.

Tema 3. Aepecamnvie cocmoanusn eeuyecmea. Pazosvie nepexoowvl.

[TapooOpazoBanue u KoHaeHcalusa. McmapeHue W KumneHue. Y aeiabHas
TEIJI0Ta MapooOpa3zoBaHUs.

HacelieHHbIE W HEHAChIIEHHbIE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH M JABJICHUS HACBIIICHHOrO Mapa OT TEMIIEPATypPbl, UX HE3AaBUCUMOCTD
0T 00bEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBICHUS
B JKUJIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEINbHAS BIaXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopubie Tena. AHA30TPONHS CBOMCTB
kpuctamioB. I[lmaBneHne W Kpuctauih3anus. YIelbHasg TEIUIOTa IUIABJICHHUS.
CyOnumarnus.

Jedopmanmu tBEporo Tema. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nepopmariuii.

TemnmoBoe pacuIUpeHHue KUIKOCTEH U TBEPIBIX Tel, 00BEMHOE U JIMHEHHOE
pacuiupeHrue. AHrapMOHHU3M TEIJIOBBIX KOJIEOAHUI YacTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOI'O paclIMpEeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprUn B Pa30BbIX NMEPEX0JIaX.

VYpaBHeHue TerioBoro OangaHca.

[ToBepxHocTHOE HaTsKeHHE. KOoA(DPUIIMEHT MOBEPXHOCTHOTO HATSXKEHMS.
Kanunnsipasie siBnenus. J{apneHue noj1 MCKpUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlamnaca.

TexHn4eckne yCTpOWCTBA M  TEXHOJIOTHUYECKHE TMPOLECCHL:  KHUIKHE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunienune. Kunenue nmpu noHM>XEHHOM JIaBJICHHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHS.

OMBITH ¢ MBUTBHBIMU TIEHKAMH.

CmaunBaHue.



KanwnspHsele sBICHHUS.

Moaenn HeHBIOTOHOBCKOM JKUIKOCTH.

Crioco0bl U3MEPEHUS BIIAYKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunbr nedopmanuii.

Habmonenne mansix aedopMariuii.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomut, npaKmMuKym.

N3yudeHne 3aKOHOMEPHOCTEN UCTIapEHUS KUJIKOCTEN.

N3mepenune yaenpHON TEIUI0ThI IUIABICHUS JIbA.

N3ydeHne CBOMCTB HACBIIEHHBIX NIAPOB.

H3mepenne abCONMIOTHON BIIaKHOCTHU BO3JAyXa M OILIEHKa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne koappuiimeHTa noBEpXHOCTHOTO HATSHKEHHUS.

N3mepenune monyns FOHra.

HccnemoBanne 3aBHCUMOCTH  AeOpMallMk  PE3MHOBOTO  00pas3iia  oT
IIPUJIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe noJe.

OnekTpu3auusi Tel U €€ MPOSBICHUs. DJIEKTpUYECKU 3apsn. J[Ba Buma
DIEKTPUYECKUX 3apsAaoB. IIpOBOAHMKM, IHMAIEKTPUKA W  IOJYyHIPOBOJIHHKHU.
DneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAaHEHHS BJIEKTPUUYECKOTO
3apsna.

B3anmoneiictBue 3apsaoB. Toueunsie 3apsaapl. 3akoH KynoHa.

DnekTpuueckoe nose. Ero neicTBre Ha dJIEKTPUYECKUE 3apsiabl.

Hanpsokénnocts  anexTpuueckoro  moins.  [IpoOueiid  3apsan.  Jlunuwm
HaIpPsHKEHHOCTH 3JIEKTPUUECKOro NoJisl. OJHOPOAHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO TOJs. Pa3HOCTH MOTEHIMATIOB H
HanpsbkeHue. [loteHnumanpHass SHeprus 3apsga B IJIEKTPOCTATUYECKOM IOJIE.
[ToTenman snekTpocrarnyeckoro noiid. CBs3b HANPSKEHHOCTH OIS U PA3HOCTH
NOTEHIIMAIIOB JUIS AJIEKTPOCTATUYECKOro 1Moy (Kak OJHOPOJHOTO, TaK H
HEOTHOPOIHOTO).

[IpuHIUII CYyNIEPIIO3ULIUU AJIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilosme paBHOMEepHO 3apsbkeHHOUM cdepnl. [lose
PaBHOMEPHO 3apsHKEHHOTo Mo o0béMy Mmiapa. Ilone paBHOMEpPHO 3apsKEHHOU
OECKOHEYHOM TIUIOCKOCTU. KapTuHbBl JMHUN HAOpsyKEHHOCTHM H3THX TNOJEH U
DKBUITOTEHLIUAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B IIEKTPOCTATUUECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvdnekTpukn B DJIEKTPOCTATUYECKOM  TIOJIE. Jwvsnexrpruueckas
IIPOHUIIAEMOCTH BEIIECTBA.



Konnencatop. DIeKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCThH ILIOCKOTO
KOHJIEHCaTopa.

[TapamnenbHOE coequHEeHUE KOHAEHCATOpOB. [lociaenoBarenbHoe coeIMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHAEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YaCTULIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: 3IEKTPOCKOT,
DIEKTPOMETpP, DIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJIeHCaTophl, reHeparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUUECKOE TI0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUTACTHH.

Mogens anekTpoctatudeckoro reneparopa (Bau ne ['paada).

[IpoBOAHUKH B JIIEKTPUUYECKOM MOJIE.

DneKkTpocTaTuuecKas 3aluTa.

YCTpOUCTBO U IEUCTBUE KOHAEHCATOPA MIOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
MJIACTHH, PACCTOSHUS MEXIAY HUMHU U JUDJICKTPUICCKON MPOHUIIAEMOCTH.

DHEPrus AMEKTPUUYECKOTO OIS 3aPSHKEHHOT0 KOHICHCATOPa.

3apsiiKa U pa3psika KOHJIEHCAaTopa Yepe3 Pe3UcTop.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

OueHka cui B3auMOIEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpalieHus HEPTruu 3apsiKEHHOTO0 KOHIEHCATOpa B SHEPTHUI0
W3JIy4YEHUSI CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LIENHU, COJAEPIKAILIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHI[NAJIOB (HampsHKEeHMST ) npu
MOCJIEIOBATEILHOM CO€IMHEHNH KOHIEHCATOPOB.

HccnenoBanne pa3psana KOHICHCATOPA YEPE3 PE3UCTOP.

Tema 2. ITocmoanuwlil 31eKmMpuiecKuil mok.

Cuia Toka. ITocTosIHHBIN TOK.

VYcnoBusi cynieCTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKA. MCTOYHUKH
toka. Hanpspkenue U u DJIC é.

3akoH OMa U1 y4acTKa LEMu.

DIEeKTpUIECKOe COIIPOTHUBIICHUE. 3aBUCUMOCTh COMPOTUBJICHUS
OJIHOPOJHOTO MPOBOJHMKA OT €ro JIMHBl U IUIOMIAJAN MONEPEYHOTO CEUYCHUSI.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBaTenpbHOE, MapalIeIbHOE, CMEIIAHHOE COCIUHEHUE MPOBOJIHUKOB.
Pacuér pazBerBn€HHbIX nekTpudeckux mneneil. [IpaBmna Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xoymns—Jlenia.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBasi MOIIHOCTb, BbIAEISEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HCTOYHHMKA TOKa. 3akoH Oma 14
MOJHOW (3aMKHYTOM) DJJIEKTPUYECKOW I1enu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikaHue.

KonzaeHcarop B 1ienu noCTOSSHHOTO TOKA.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK DIIEKTPUIECKOU IHEPTUU.

Jemoncmpayuu.

N3mepeHune CUiibl TOKa U HaIPSKEHMUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA OT HAIPSKEHUS Uil PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAMO/A.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJTONIAY MTOTIEPEYHOTO CEUCHUSI U MaTEepralIa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIIEHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHHE TAIBBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBJICHUS.

CrniocoObl coeTnHeHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMHU HCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccenenoBanne CMENIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBL TOKa OT HANPSKEHUS IS JIAMIIBI
HaKaJINBaHUS.

VYBenuueHue npenaesia u3sMepeHus amnepMmerpa (BoiabTMETpa).

N3mepenune D/1C 1 BHYTPEHHETO COTPOTUBJICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd J/]C raapBaHMYECKOro 3JE€MEHTa OT BPEMEHHU
pU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJIFOCAMH MCTOYHHMKA TOKA
OT CWJIBI TOKA B LIEMN.

HccnenoBanne 3aBUCUMOCTH TMOJIE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ paziuunvix cpeoax.

DneKkTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJIUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTH CONPOTUBICHUS METAJIOB OT
temnepatrypbl. CBEepXIPOBOAUMOCTD.



DNeKTpUYeCcKUid TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX IMYYKOB.

[TonynpoBOTHUKHU. CobOcTBeHHas U pUMecHast IPOBOJIUMOCTh
noJiynpoBoJHUKOB. CBoiicTBa p—N-niepexoaa. [lonynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUUYECKAN TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUECKAS JUCCOLUAIMA.
Onektponus. 3akonsl Dapajes s AAEKTPOIU3a.

DJNIeKTpUUeCKU TOK B Tra3zax. CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOTO paspsaaa. Moinus. [limazma.

TexHuyeckre yCTpOWCTBA M NPAKTHUUECKOE MPUMEHEHHUE: Tra3opa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JIyuyeBasi TpyOKa, MOJyIPOBOJHUKOBBIE NPUOOPHI: TUOJ,
TPaH3UCTOpP, (POTOAMOMA, CBETONMOJ, TalbBaHWKA, pa@UHUPOBAHUE MEH,
BBITIJIABKA aJTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCHUMOCTh CONPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbl anekTponn3a Dapajes.

HckpoBoni paspsia ¥ MPOBOJAUMOCTD BO3yXa.

CpaBHEHUE TPOBOAUMOCTH METAIIJIOB U MOJIYTIPOBOJHUKOB.

OHOCTOPOHHSS TPOBOIUMOCTD IHOJIA.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HaOmronenue anexkrposusa.

N3mepenue 3apsaa OQHOBAIEHTHOIO HOHA.

HccnenoBanre  3aBUCUMOCTHM  CONPOTHUBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsiTHE BOJNIBT-aMIIEPHON XaPAKTEPUCTUKH TUOJA.

Pu3nyecKuil NPaKTUKYM.

CriocoObl m3MepeHus (PU3NYecKux BEIUYHMH C UCIIOIb30BAHUEM aHAJIOTOBBIX
U HU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEJIIMYUH.
OueHka rpaHuIil MOrperHOCTeM.

[IpoBeneHre  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3NYeCKNX BEJIWYHMH, TPOBEpPKA MPEMIOKEHHBIX THUNOTE3 (BBIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHX  pa3lenax «YUEHHYECKUH  HKCHEPHUMEHT,
Ja00paTopHbIE PabOTHI, TPAKTUKYM).

MexknpeaMeTHbIe CBA3H.

Wzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YUYETOM COJIEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTeMaTHUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnble noHAmMuUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
NnO3HAHUA: SBIICHWE, HAy4YHBIA (DaKT, TUIOTE3a, (U3MYECKas BEIWYMHA, 3aKOH,



Teopusi, HaONIOJCHHE, OHKCHEPUMEHT, MOJEIUPOBAHHUE, MOJIElb, H3MEpEHHeE,
MOTPENIHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, ITdpoBas Jadbopatopusi.

Mamemamuxka: peunieHrue CcUCTeMbl ypaBHeHUM. JlunelHas ¢yHKuMs,
napabona, runep6osua, ux rpaduku U cBOMCTBA. TpUroHOMETpUYECKHE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl ¥ UX IPOEKLUK Ha OCU KOOPAMHAT, CII0)KEHHE BEKTOPOB.

buonozua: mexannyeckoe JNBHMKEHHUE B KUBOU mpupoze, 1uddysus, ocMoc,
TEIJIO00OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAlOUIEH Cpelbl,
YTHIW3alUsg OMOOPTraHMYEeCKOrOo TOIUIMBA IS BBIPAOOTKH «TEIUIOBOM» U
3IIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHHUE U KAUJUISIPHBIE SBICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBJICHUS B KUBOU MPUPOJIE.

Xumun: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOECHHUE ATOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, IMOJIyYeHHE HaHOMATepHalIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKHE KPUCTAIIIBI, DIEKTPUIECKHUE
CBOMCTBA METAJUIOB, ANEKTPOJIUTHYECKAS JUCCOLMAIS, TaIbBAHUKA, SJIEKTPOHHAs
MUKPOCKOIIHS.

TI'eocpagpua: BnaxxHocTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonocua: npeoOpa3oBaHUE JBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro ¥ OKHUAKOTO TPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIIMH
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), UCTIOIB30BAaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET WU JApYTUE), ABUTATENIb BHYTPEHHETO
Cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
MOJIYYEHUS] COBPEMEHHBIX MaTepuaioB, B TOM YHCJIe HaHOMATepuajoB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE BJIEKTPONpUOOpOB,
ra3opaspsaHbIe JIAMIIbI, TOJTYIPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMu KA.

Tema 4. Macnummnoe none.

B3aumopelcTBUEe TIOCTOAHHBIX MArHMTOB M MPOBOJAHUKOB C  TOKOM.
MarnntHoe mnone. Bexkrop marHuTHOM wuHAYKIMW. [IpuHOMD cynepnosuunu
MArHUTHBIX NIOJIeH. JIMHUY MarHUTHOM MHTYKLWH.

MarsnuTHoe 1o0Jie MPOBOAHUKA ¢ TOKOM (TIPSAMOTO IPOBOJHHMKA, KATYIIKH H
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuia Jlopenua, €€ HanpaBieHUE U MOJYJib. JIBUKEHUE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pabota cuisl Jlopenna.

MaruauTHoe 1nose B BeuecTBe. DeppoMarHeTuky, rnapa- U 1MaMarHeTUKH.



TexHuueckue YCTpOI;'ICTBa N TCXHOJOIHMYCCKHUC IIPOLOCCChI: IIPHUMCHCHHUC

MMOCTOSIHHBIX MAarHuTOB, 3JICKTPOMAarHUTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATEND SIKOOH, YCKOPUTEIIH 3JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kaptnaa  nuHHMM  MHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO W
M10JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna 1MHUI MarHUTHOW MHIYKIIMU TOJIS JNIMHHOTO MPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopenicteue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBr>XeHHs My4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMO NENCTBUS AIEKTPOU3MEPUTEIBHOTO npubdopa
MAarHATOAIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npaKmMuKym.

HccenenoBanre MarHuTHOTO IT0JIS1 TIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTHUKOB.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

N3mepenune cuibl AMmriepa.

N3y4enne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHIYKLIMY HA OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 5. dnekmpomazHumnan UHOYKYU:L.

SIBiieHUE QJIEKTPOMAarHUTHOW MHAYKUMH. IlOTOK BekTOpa MarHUTHOM
uHaykiu. OJIC mHaykuuu. 3aKOH JJIEKTpOMarHuTHOM uHAaykuuum Dapanes.
Buxpesoe anektpuueckoe noie. Toku Dyko.

S/1C mHAOyKUMM B NPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

ITpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTMBHOCTM B LENM ITOCTOSSHHOI'O TOKA.
Srnenne camonnaykuuu. IJIC caMOMHIYKIUU.

OHeprust MAarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DIEKTPOMArHUTHOE MOJIE.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKHUE MPOLECCH: MHAYKIMOHHAS
II€Yb, COJICHOMU/, 3alUTa OT JIEKTPU3ALMH TEJ NPU ABMKEHUH B MAarHUTHOM I10JIE
3eMuIH.

Hemoncmpauyuu.

HabGmronenue siBiaeHUs 3JIEKTPOMAarHUTHOM UH]TYKIIHH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHATHOTO MOTOKA.



[IpaBuno Jlenua.

[TameHne MarauTa B aJllOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHAYKITUH.

NccnenoBanne 3aBucumoctd J/1C caMOMHAYKIIMM OT CKOPOCTHM M3MEHEHUS
CUJIBbI TOKA B IIEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Ornpenenenne MHAYKIIUM BUXPEBOTO MArHUTHOTO TOJISI.

UccnenoBanue siBICHUSI CAMOUHTYKIIUH.

COopka MOJIeTu JIEeKTPOMArHuTHOTO FeHepaTopa.

Pazgen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenpHast cucrema. CBOOOIHBIE KOJIEOAHUS.

[Mapmonnueckue konedanus. Kunemarnueckoe M TUHAMUYECKOE OIKCAHUE.
DHepreTuyecKoe ONMucaHue (3aKOH COXPAHEHUs MEXaHWYECKOW sHepruu). BoiBon
JUHAMUYECKOTO OMUCAHUs TAPMOHUYECKHX KOJeOaHUN U3 UX DHEPreTUYECKOro U
KMHEMaTU4YECKOTO OMMUCAHMUS.

Ammuutyna U (daza kosnebanuil. CBsi3b aMIUTUTYAbl KOJI€OAHUM HMCXOIHOM
BEJINYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u uactora kosneOanuid. Ilepron manbix CBOOOJHBIX KoJieOaHUIA
MaTeMaTU4YeCKoro MasTHuka. llepuos CcBOOOJHBIX KOJIEOAHWUN TPYKUHHOTO
MasITHUKA.

[Tonsatue o 3aryxawmux Kojaedanusx. BeiHyX/1eHHbIE KoJebaHus. Pe3oHaHc.
PesonancHass kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€0aHUSI.

TexHuyeckre yCcTpoMCTBAa M TEXHOJIOTMYECKHE MPOLIECCHI: METPOHOM, Yachl,
Kaudelld, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K0Jie0aTeIbHOTO IBUKEHUS.

HabGmronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUM Tpy3a HA HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyxaromux KoieOaHuii 1 3aBUCUMOCTH Mepruoja CBOOOIHBIX
KOJIeOaHU OT COMPOTUBIICHUSI.

Hccnenoanne kojie0aHWN Tpy3a Ha MACCHUBHOM TMpYXHHE C LEJbIO
dbopmMupoBaHUs NPEICTABICHUN 00 UACATBHON MOIENIN MPYKUHHOTO MAasiITHUKA.

3aK0H COXpaHEHHS YPHEPTUU MPU KoJIeOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanre BEIHYXICHHBIX KOJICOAHUM.

HaOmronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTSHOIO W MPYXUHHOTO
MasiITHUKOB.

N3yuyeHue 3aKOHOB JBUXKEHHUS TeJa B XOJI€ KOJIeOaHUW Ha yIPYroM MOJABECE.

N3ydenne IBUKEHUS HUTSHOTO MasTHUKA.

[TpeobpazoBanue 3HEPTUH B IPYKUHHOM MasSTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAOMIUX KOJIEOAHUI.

HccnenoBanre BIHYKICHHBIX KOJICOAHUIA.

Tema 2. dnekmpomazHumuosie Ko1e0aHUsL.

KonebarenpHbiit kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
uealbHOM Kosie0aTenbHOM KOHType. ®Popmyna Tomcona. CBs3b aMIUIUTYAbI
3apsia KOHAeHCaTOopa C aMIUTUTY/ION CHIIBI TOKA B KOJIeOATEThbHOM KOHTYPE.

3aK0H COXpaHEHUs YPHEPTUU B UACATHHOM KOJIeOaTeIbHOM KOHTYDE.

3aTyxaronme AIEKTPOMArHUTHBIE KOJIeOaHMsI. BriHyX1€HHBIE
AIIEKTPOMArHUTHBIE KOJIEOAHUS.

[lepemennblii TOK. MOIIHOCTL NEPEMEHHOIO TOKA. AMIUIUTYJHOE U
JEUCTBYIOIEE 3HAYCHUE CWJIbI TOKA W HAMNpPsDKEHHs] TMPU pa3indHoil popme
3aBUCUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHHU.

CuHyconanbHbIi NEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTylIKa
WHIYKTUBHOCTH B LIENMH CUHYCOUJAIBHOTO NEPEMEHHOrO TOKAa. Pe30HAHC TOKOB.
Pe3onanc HanpspkeHUi.

Uneanpubiii  Tpancopmarop. I[lpomsBonactBo, mepenaya u moTpediieHue
ANEKTPUUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKH IIPU TPOU3BOACTBE 3JIEeKTpodHepruu. KynbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPIUH B IOBCETHEBHOM KU3HMU.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: JJIEKTPUYECKUN
3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoIepeaay.

Hemoncmpayuu.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOAHBIX KOJICOAHHI OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMbl AIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXaloIUX JIEKTPOMArHUTHBIX KOJICOAHU.

Mopensb 3JIEKTpOMarHuTHOTO T€HEPATOPA.

BbIHyX/1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pesucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOP B LENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocinenoBaTeNbHOM COEAMHEHWUU PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoilcTBO M IpUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mopnens TMHUM 3JE€KTpOoNepeIadn.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanre nmepeMEHHOr0 TOKa 4Yepe3 MOCIeI0BATENbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyIIKy H PE3UCTOP.

HabmroieHue 31eKTpOMarHUTHOTO PE30HAaHCA.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUMHbBLE 60JIHDbL.

Mexanudeckue BOJHBI, YCIOBHS HX pacnpocTpaHeHus. [lomepeunbie u
pOJOJIbHBIE BOJHBL lleproa, ckopocTh pacnpocTpaHEHUS W JJIMHA BOJHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)keHHe, MpejoMieHHe, MHTephepeHHs U
nudpaxims.

3Byk. CkopocTb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arps3HEHUE OKPYKAIOILIEH CPEbI.

DNEeKTPOMAarHUTHHIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMmHas opueHTaus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XX€HHUE,  MPEIOMIICHHE,
noJispu3anys, uHTepdepeHuns u qudpaKims.

[[Ixana 351eKTpOMarHUTHHIX BOJH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paUOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAKOLIEN CPEBI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPHUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHHUK, TEIIEBU30p, aHTeHHA, Tenepon, CBU-neus,
yJIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIHIIMHE.

Hemoncmpauyuu.

OO6pa3oBaHue U paclpoCTpaHEHUE MONEPEUHBIX U MPOJIOTHHBIX BOJIH.

Koneobmromeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUM.

Habmroienue oTpaskeHus U NpeoMIeHHs] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnu u Auppakiiny MEXaHMYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

HaGnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTON KoJieOaHMil.

HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)keHue,
npesioMJIeHUE, Noaspu3anus, udpakius, uHTephepeHIus.

Oo6HapyxeHue nHppakpacHOro U yiabTpadruoIECTOBOTO U3ITYUECHUM.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padomut, npaKmMuKym.



N3ydyeHnne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydyenne pacupocTpaHEeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOMHENHOE pACIPOCTPAHEHUE CBETA B OJHOPOAHOU cpene. JIyu cBera.
ToYeyHbIl NICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n3o0pakeHUi B
riockoMm 3epkane. Chepudeckue 3epkana.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeh
npenomMiieHusi. OTHOCUTENIBHBIN MOKa3aTelb MpeaoMiieHus. [IoCTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE JJIMH BOJH MPH NEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully pa3zielia IByX ONTHYECKUX CPEX.

Xon nydeit B mpusme. Jucnepcusi cBera. CIOXHBIM cocTaB O€oro CBETa.
[IBer.

[TonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHblil yroia moJIHOrO BHYTPEHHETO
OTpaKEHHSI.

CobOuparomue W pacceuBarolmde JUH3BL. ToHKas JuH3a. DOOKyCcHOE
paccTosiHME M ONTHYecKas Ccujila TOHKOW JIMH3BL. 3aBUCUMOCTb (POKYCHOIO
pacCToOsiHUSI TOHKOM CcheprUyYecKo JUH3bI OT €€ T€OMETPUM U OTHOCUTEIHLHOIO
MOKA3aTeNs MPETOMIIEHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIUUYEHHUE, 1aBAEMOE JIMH30M.

Xoa nyda, NPOLIECANIETO JWH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOMU
ontudeckor ocu. IlocTpoeHne wu300pakeHW TOYKHM M OTpe3Ka MpSIMON B
cOOMpAIOLIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

Onrtuueckue nmpuOopsl. Paszpemiaronias crnocoOHOCTh. ['71a3 Kak onmTuyeckas
cucTeMa.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass onrtuka. HWurtepdepenius cBera. KorepeHTHblEe HCTOYHUKHU.
VYcnoBus HaOMOAEHUS MaKCUMyMOB M MHHUMYMOB B HHTepEpeHIIMOHHON
KapTUHE OT [JIByX KOT€PEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccuyeckux
UHTEPPEPEHITMOHHBIX CXEM.

Hudpakuus cBera. [udpakumonHas pemérka. YCIOBUE HAOIIOICHUS
[VIAaBHBIX ~MAaKCMMyMOB IIpU NaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

ITonapuszanus ceera.

TexHn4eckne YCTpPOWCTBA W TEXHOJOTMYECKHE ITPOLECChl: OYKH, JIYIa,
nepucKkon, Qoroamnmnapar, MUKPOCKOI, MPOCKIIMOHHBINA amnmapar, MPOCBETIICHHE
OINTHUKH, BOJIOKOHHAsI ONTHKA, AU(GPaKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccenenoBanne npesioMIICHHs CBETA.

HabnroieHue noaHoro BHyTPEHHETo OTpaskeHusi. MoJienb CBETOBO1a.

HccnenoBanne xoAa CBETOBBIX ITYYKOB 4YEpe3 IUIOCKOMAPAJUICIbHYIO
IJTACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paXEHUH B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIECKOIa.

Habmionenue narepdepeHnnu cBera.

HaGmronenue BETOB TOHKHUX IMJIEHOK.

HaGmronenune nudpakiuu cBera.

N3yuenue nuppakinOHHON pEeMETKH.

Habmonenue nudpakiinoOHHOTO CHEKTPA.

HabGmronenue nucnepcuu cBera.

HabGnronenue nonsipu3anuu cBeTa.

[IpuMeHeHue NONSPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxkcnepumenm, nadopamopnuie padomul, nPpAKmMuKym.

W3mepenne nokasareiis npeaoMiIeHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BeliecTBa (Ha
NpUMEPE KUJIKHUX JTUH3).

N3mepenne poKyCHOTO pacCTOSIHUS pacCeUBAIOLIUX JIMH3.

[Tomyyenue n300pakeHusl B CUCTEME U3 MIOCKOIO 3€pKaja U JTUH3bI.

[Tomyuenue n3o00pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, uHTepPEepeHIny U Moysipu3aliy CBeTa.

W3ydeHne nossipru3alny CBETa, OTPAKEHHOTO OT MMOBEPXHOCTHU JUAJIEKTPHUKA.

Nzydenue nuaTepdepeHInm 1a3epHoro U3IyuyeHus Ha IByX LIESX.

HabGmonenne nucnepcun.

HabGmronenue u uccnegoBanue 1MPpakmOHHOTO CIIEKTpA.

N3mepenue IiMHbl CBETOBOW BOJIHBI.

[Tomyuenue criekTpa M3Iy4YEHHs] CBETOIMOMA MPU MOMOIIHM AU(PPaKIHMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cieIUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH.

I'panuubl  PUMEHUMOCTM  KJIacCM4yeckon — mexaHuku.  [loctynartsl
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHia.
VYcnoBue npuyuHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeMJICHUE
BPEMEHU U COKPALICHUE JUIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPrUs
ITOKOS.



TexHuyeckre yCTpOHCTBA M TEXHOJOTHYECKUE IPOIECCHl: CIyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEU 3aPSIKEHHBIX YACTHLL.

YueHuueckuit SKCIEPUMEHT, J1a00paTOpHbIC padOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DSHEPrUU  PEIATHUBUCTCKUX 4YacTHUI] (O
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapno-60ano6oii Oyanusm.

PaBHOBEeCHOE TEIIOBOE H3JIydYeHHE (M3IyueHHE aOCOJTIOTHO YEPHOTO TEJa).
3akoH cMemeHusa Buna. ['unoresa [1nanka o kBaHTax.

@DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®oroaddext. Onpitel A. I'. CroneroBa. 3akonsl hoTodpdekra. YpaBHEHHE
OunmTenHa aa poroaddexra. «Kpachas rpanuia» Gorodddexra.

JlaBnenue cBeta (B UYAaCTHOCTH, [laBJICHHE€ CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 W aOCOJIOTHO OTpakarollyro moBepxHocTh). OmbiTel II. H.
JleGenena.

BoisHoBbIe cBoOMcTBa yacTul. Boisnbl ge bpouns. JlimHa BoiHb! e bpoiiis u
pasMepbl 00JacTH JIOKaJIM3alMu JABWXKYyIeWcs dactuubl. KopmoyckyispHo-
BOJTHOBOM Ayanu3M. Jludpakius 37€KTPOHOB Ha KpUCTaILIaX.

Cneunduka uzmeperuii B Mukpomupe. COOTHOIIEHUS! HEONpeeIEHHOCTEH
['eitzenbepra.

TexHuyeckre YCTpOHCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIIEKTPOMETD,
dboToremMeHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHeUHas Oarapes,
CBETOJUO/.

Hemoncmpayuu.

®otordh(DHEeKT Ha YCTAaHOBKE ¢ IIMHKOBOW IJIACTUHOM.

HccnenoBanne 3akoHOB BHelTHEro (poTodddekTa.

HccnenoBaHnne  3aBUCHUMOCTH  CONPOTHBIIEHUS  MOJYIIPOBOAHUKOB — OT
OCBEILIEHHOCTH.

Ceeroauop.

Conneunas Oartapest.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomut, nPAKMUKYM.

Hccnenosanne poropesucropa.

N3mepenune nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus Gporoaddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOMO]] OT HAIIPSIKEHUS.

Tema 2. @Quzuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOeHUs aroMa. I[lnmaHerapHas monenb aroma
Pezepdopna.

[Toctynatel bopa. U3nydyenue u noriomieHue GOTOHOB MPH MEPEXOAe aToMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.



Buapl ciektpoB. ClIeKTp YpPOBHEUN 3HEPrUU aToMa BOJIOPO/A.

CnoHTaHHOE M BBIHYKJICHHOE M3JIyuyeHHe cBeTa. Jlazep.

TexHu4eckre yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJIbHbIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pesepdopaa.

Habnroenne TuHeHyaThiX CIEKTPOB.

YcTpoicTBO U AeWCTBUE CYETUYMKA HOHU3UPYIOIINUX YaCTHL.

OnpeneneHue JIMHBI BOJHBI JTA3€PHOTO U3ITYUYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaOnronenue 1MHEYaTOro CekTpa.

HccnenoBanne CrieKTpa pa3peKEHHOr0 aTOMapHOTO BOAOPOAA U MU3MEpPEHHUE
noctosiHHoM Punbepra.

Tema 3. Quzuka amomnozo A0pa u IN1EMEHMAPHBIX YACMUY,.

Hyxknonnass monens sanpa I'eiizenOepra—MBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3o0Tonsl.

PagunoaktuBHOCTh. Aubda-pacnaja. DNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. ['amma-usnydeHue.

3aKOH paJMOAKTUBHOIO pacraaa. PaguoakTUBHBIE HW30TONBI B MPUPOJE.
CBolicTBa MOHM3HUPYIOLIETO M3IIy4eHHs. BiusHHE pPaguOaKTUBHOCTH Ha >KUBBIC
opranu3Mbl. EcrectBeHHbI PoH n3nmydeHus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifjpe. Snepubie cuibl. JledexTt maccer sapa.

Anepublie peakuuu. [enenue u cunres saep. SAnepueie peaktopsl. [Ipobremsl
YIIPABJISIEMOTO TEPMOSIAEPHOTO CHHTE3a. JKOJOTMYECKHE AaCHEKThl Pa3BUTHS
AIEPHON DHEPIETUKH.

Metozasl perucTpalii U UCCIIEI0BAHUS DIIEMEHTAPHBIX YaCTHII.

@DyHAaMEHTaJbHbIE B3aUMOJCHUCTBUSA. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CrangaptHor Moaenu. KBapk-riatooHHas MOAENb apOHOB.

®usuka 3a npenenamu CrangapTHol Mojenu. TEéMHas maTepuss U TEMHas
DHEprus.

EnuHCcTBO puznueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoicTBa U TEXHOJOTHUECKUE MPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbI peakTop, TEPMOSIEPHBINM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHasi ToMmorpadusi.

Yuenuueckuii sxkcnepumenm, nadopamopnuie padomut, npaKmMuKym.

HccnenoBanne TpeKOB YacTHIL (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (hOHA C UCTIOJIBb30BAaHUEM JI03UMETPA.

N3ydeHue noriomeHus: 6eTa-4acTUll aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMMH M ACTPOPU3HKH.



Otanbl pa3BUTUs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHomuu. [IpUMEeHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpOHOMHUYECKHX HCCIaenoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIBI, PAJAOTEIIECKOIBI, BHEATMOC(EPHAS] ACTPOHOMHUS.

Bun 3Bé3mHoro nHeba. Co3Be3ausi, spKue 3BE3NBI, IUIAHETHI, UX BHINMOE
JBH>KCHUE.

Conneunas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTouHuk sHeprun CoiHIa U 3BE3]I.

3BE3/1bI, X OCHOBHBIEC XapaKTEPUCTUKHU. J(MarpaMma «CIEKTpaIbHbIN KJIacC —
CBETHUMOCTB». 3BE3/Ibl TJIaBHOW TMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JJIsI 3BE3] TJIABHOW IOCIIEIOBATEIBHOCTH. BHYTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BoIonMM CoJiHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenue u newxenue ConHua B
INanaxktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B Apax
TJIAKTHUK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa006sa. Pazberanue rajiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUM.

Yuenuueckue navnooenus.

HaGmonenust 3B€3qH0r0 HebOa HEBOOPYXKEHHBIM TJ1a30M C MCIHOJb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN ISl OMPEACIICHUS TOJ0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3nusi CeBEpHOro MONyIIapus U SIPKUe
3BE3MBI.

HaGmiogenuss B Teneckon JIyHbI, IUTaHET, TyMaHHOCTEW U 3BE3AHBIX
CKOIUICHUH.

Pu3nyecKuil NPaKTUKYM.

CriocoObl m3MepeHus (PU3NYeCKUx BEJIUYHUH C UCIOIb30BAHUEM aHAJIOTOBBIX
¥ U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTEIBHBIEC MTOTPEITHOCTH U3MEPEHUM (PU3NYECKUX BEITHYHMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX  HM3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3znyecKux BEIMYWH, MPOBEpPKa MPEAJTOKEHHBIX THUMOTE3 (BBIOOp U3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHX  pa3lenax «YUCHMYECKUHA  HAKCIEPUMEHT,
Ja00paTopHbIE PabOTHI, TPAKTUKYM).

Oo6o01maoee NOBTOPEHUE.



O0o061eHue U cucreMaTH3alus CoAepKaHusl pas3zienoB Kypca «MexaHukay,
«MonexynsipHast pu3znKa U TEPMOJUHAMUKAY, «IIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEUHUATBHON TEOpPUHU OTHOCHUTENbHOCTHY», «KBaHTOBas
busnka», « JIEMEHTbl ACTPOHOMHUH U ACTPOPUZHKIY.

Poar ¢u3ukm W acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COLMATbHON M ATHUECKOH chepax AeaTeIbHOCTH YeI0BEKa, poJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MHUpA, 3HAYEHHUE OMUCATEIIbHOM,
CUCTEMATH3UPYIONICH, OOBSICHUTEIBHOM U MPOTHOCTHYECKOH  (DyHKIUH
¢bu3nyeckoil Teopuu, poiib GU3NUECKON TeOpUur B (POPMUPOBAHUU MPEACTABICHUIM
0 (u3nyYecKol KapTHHE MHUpPA, MECTO (PU3NUYECKON KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 11 kiacce
OCYUIECTBIISIETCS C YUETOM COJEPKATEIbHBIX MEKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ0
no3HaHuA: SBICHUE, HAay4yHbIA (akT, runotesa, (u3MUecKkas BeIUYMHA, 3aKOH,
TeOpUsl, HaOMIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HW3MEPECHHUE,
MOTPEIIHOCTH U3MEPEHUM, U3MEpPUTEIbHbBIE TPUOOPHI, I poBast 1adbopaTopusl.

Mamemamuka: peuieHUE CHCTEMbl YpPaBHEHHMHU. TpUrOHOMETpHUYECKHE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPHI M MX MPOEKIHMH HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37eMeHTAapHBIX GYyHKUUNA. [Ipu3Haku 1OmOOMS TPEYrOoJbHUKOB,
onpeiesieHne MIOMAaU MI0CKUX GUryp u oobeéMa Tel.

Buonozua: >nekrpuyeckue SBIEHUS B JKUBOM MNpUPOJE, KoJieOaTelbHbIC
JBIKEHUS B JKMBOM HPHUPOJE, SKOJOTMYECKHE PHUCKUM TIPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HCHHE  OKPYKAOUIEH  Cpenbl,
yIbTPa3BYKOBasi JMATHOCTHMKAa B MEJULIMHE, ONTUYECKHUE SBJIEHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHUS KPHUCTAJUIMYECKOM PpEHIETKH, CHEKTPaJbHBIN
aHaJu3.

T'eocpaghusa: wmarHuTHBIE TMOJMOCA 3€MIIM, 3aJI€KH MAarHUTHBIX YO,
(boToChEMKA 36MHOI TOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3IIEKTpOJIBUTaTENb SIKOOM, reHepaTop MEepeMEHHOro TOKA, MHIYKIUOHHAs Ieub,
JMHUW 3JIEKTpOIepenay, 3JIEKTPOABUraTelb, pajap, paaAuonpUEMHUK, TEIEBU30D,
anTeHHa, TenepoH, CBY-meub, yabTpa3ByKOBas JUAarHOCTUKA B TEXHHKE,



MPOEKIIMOHHBIN ammapar, BOJOKOHHAS ONTHKA, COJIHEYHAs OaTtapesi, CIyTHUKOBbBIE
MIPUEMHUKHU, AJIEpHAst SHEPTETUKA U YKOJIOTUUYECKUE ACIIEKThI €€ pa3BUTHA.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUATINYHOCTHBIE
PE3VYJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOCHUS YyueOHOro mpeamera «Duznka»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MMO3UIIUECH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOI0 OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U OMbITA JEITEIBHOCTH B MPOLIECCE PEaan3allli OCHOBHBIX HAITPABICHUN
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YHUCJIE B YaCTH:

rPa’kAAHCKOT0 BOCIIUTAHUSA:

e CchOpPMUPOBAHHOCTb  TPAXKIAHCKOM  TMO3MUIIMU  OOydarIlerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O YJIeHAa POCCUHUCKOT0 OOIIEeCTBRa;

e TMPUHATHE TPAJUIIMOHHBIX OOIICYETOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKHUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JICSTEIIBHOCTh B HHTEPECAX IPAKIAHCKOIO
oOliecTBa, Yy4yacTBOBaTh B CaMOYIPaBJIICHMHM B 00Opa3oBaTeIbLHON
OpraHu3aluu;

e YMEHHME B3aUMOJICUCTBOBaTh C  COUUAIBHBIMU  WHCTUTyTAMH B
COOTBETCTBHH C UX (YHKIHUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTh K T'YMAHUTAPHOU U BOJIOHTEPCKOU JCATECIBLHOCTH.

NAaTPUOTHYECKOT0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCHICKOM rpaXxJaHCKOMU WJICHTUYHOCTH,
MaTPUOTU3MA;

e I[EHHOCTHOE€ OTHOIIEHHWE K TOCYJAapPCTBEHHBIM CHMBOJIAM, JOCTHKCHUAM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKH U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMUSI, ITUUECKOTO MMOBEICHUS;

e CHOCOOHOCTH OLICHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IESTEIIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO Oy TyIIETO.

3CTETHYECKOr0 BOCITUTAHUSA:

e DOCTETHYECKOE OTHOLIEHWE K MHPY, BKIIOYAsg 3CTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3MUECKON HAYKE.

TPYAOBOI0 BOCIIUTAHUSA:



MHTEpEC K Pa3Iu4HbIM chepaM MpoPecCHOHAIBHON JESTENHHOCTH, B TOM
YHuCli€ CBSI3aHHBIM C (U3UKOM H TEXHUKOW, YMEHHE COBepIIaTh
OCO3HAHHBIN BBIOOp Oyyiiel mpodeccun U pea30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUTaHbI,

FOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
00nacTi GU3HMKHU HA TPOTSHKEHUU BCEH KU3ZHH.

IKOJOIrH4€CKOro BOCMMTaHuq:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE TJI00ATBHOTO
XapaKkTepa SKOJOTUYECKUX TPOoOIeMm;

IJIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYKAIOIIECH cpelie Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;

paclIMpeHne ONbITa AESATEIbHOCTH HKOJOTMYECKON HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PU3UKe.

HEHHOCTH HAYYHOT'O IMIO3HAHMUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NYECKON HAYKU;

OCO3HAHUE IIEHHOCTH HAyYHOW JESITEIHHOCTH, TOTOBHOCTH B IIpOIlECcCe
M3yuyeHHUs (PU3UKK OCYILIECTBISITH TMPOEKTHYIO M HCCIEI0BATEIbCKYIO
NeATEeIbHOCTh UHAUBUIYATIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA
ba3oBble JJornueckue JeMCTBHUA:

CaMOCTOATENBbHO  (OpMyJIHpOBaTH M aKTyalM3UpoBaTh MpoOJeEMYy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIH JEATEIbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU HX
JTOCTUKEHUS;

BBUSIBISITh 3aKOHOMEPHOCTM M TNPOTUBOPEYHsS B PacCMAaTPUBAEMBIX
(bu3HYECKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH pELIeHUs MPOOJIEMbI ¢ YUETOM aHaIN3a UMEIOLIUXCS
MaTepUabHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBaTh COOTBETCTBUE
PE3YyJbTATOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IESITENBHOCTH;
KOOPJMHUPOBATh M BBINOJIHATH pabOTy B YCIOBHSIX peajlbHOrO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX PoOIIeM.

ba3oBble ncciaeaoBareabCKHe AeliCTBUSA.

BJIJIETh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHSATUSIMHU U METOJaMHU
(bu3NYecKoi HayKH;



BJIAJCTh HaBBIKAMH  Y4COHO-HCCIIEIOBATEIIHCKON u MIPOCKTHOMN
NEATeTLHOCTY B 00JIaCTH (PU3HMKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIOMCKY METOJOB peIICHUS 3a1ad  (PU3NIECKOro
coJiep KaHusl, MPUMEHEHHIO PA3IMYHBIX METOIOB TIO3HAHUS;

BIIAJICTh BHUJAAMH JIEATCILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €T0
HWHTEpIIpeTaliy, IPeoOpa30oBaHUIO0 U MPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTyaIldsX, B TOM YHCIIC MPH CO3JaHUHM y4eOHBIX MPOCKTOB B 00JACTH
(1)56370:97 8

BBISIBIISATh TIPUYHWHHO-CJICICTBCHHBIC CBSI3M M aKTyaJU3HpOBATh 3ajady,
BBIJIBUTATh THUNOTE3y €€ pelieHus, HaXOAWTh apryMEHTHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUM, 3a/JaBaTh MapaMeTphl U KPUTECPUU
peleHus;

aHAJM3UPOBATh TIOJYYCHHBIE B XOJI€ pEIICHUs] 3aJlaud pe3yJbTaThl,
KPUTHYECKH OICHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH H3MEHEHNE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/ladyd B 00pa3oBaTEIbHOU
JESATEeILHOCTH, B TOM YHCIIE TIPU U3YUYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH MTPUOOPETEHHBINA OIIBIT;
YyMETh TICPCHOCHUTh 3HAHHMS 10 (QU3NKE B TPAKTHYECKYIO 00JacTh
JKU3HEAEITEIbHOCTH;

yMETh HHTCTPUPOBATh 3HAHMS U3 Pa3HBIX IIPEAMETHBIX 00JIaCTeHH;
BBIJIBUTATh HOBBIC UJICH, NTpeJjIaraTh OPUTHHAJIBHBIC MTOIX0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIa/IETh HABBIKAMHU MOJydeHHUs MH(pOpManuu (PU3HUECKOTO CONEp:KaHus
U3 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYULIECTBIIATH IOMCK,
aHaJN3, CHUCTEMAaTH3alMI0 M WHTEpHpeTanuio HH(POpMaluu pa3IndHbIX
BUJIOB U (DOPM MIpeACTaBICHUS;

OLIEHUBAThH JOCTOBEPHOCTHh MH(OpMAIIHH;

UCIIOJIb30BaTh CpeACTBa HH(DOPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHMM B  PEHIEHWH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H
OpPraHM3allMOHHBIX 3a/ay € COOJII0JIEHuEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKHA O€30MacHOCTH, THUTHEHBI, PECcypcocOepekeHusi, MPaBOBBIX WU
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOW 0€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOrO CONIEpKaHUsA B Pa3IMYHBIX (opMaTax C
y4€TOM Ha3HayeHUs HHGOpPMALMM M LENEeBOH ayIUTOPHH, BBIOMpast
ONITUMAJIbHYIO (POpMY MpeICTaBICHUS U BU3YaJIN3allUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIE 1eHCTBHSA:



OCYIIECTBJIATh OOIIEHWE Ha ypokax (U3UKA U BO BHE-YPOUHOM
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyalldd M CMsr4aTh
KOH(DJIUKTBIL;

Pa3BEPHYTO U JOTMYHO U3JIAraTh CBOXO TOYKY 3PEHHUS C UCIIOJIB30BAaHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMAaTh WU MUCIOJB30BAaThb  IPEUMYIIECTBA  KOMAaHIHOM W
UH/IMBUIyaJIbHOI paboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM € YYETOM OOIIKX
MHTEPECOB U BO3MOKHOCTEN KaKJI0T'0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA 10 €€ JOCTHKEHHUIO: COCTABJIATH IIJIaH
JNEUCTBUM, pacpeesaTh poJu ¢ yU4ETOM MHEHUM YYaCTHUKOB, 00CYXAaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4yeCTBO CBOETO BKJIAJa M KaXIOI'0 y4aCTHHKAa KOMAaHIbI B
oO1IMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[Ipe/JlaraTb HOBBIE IIPOCKTHI, OLICHMBATh HJIEH C IIO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIUYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHHE,  OBITH
VHHLIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSATEILHO  OCYIIECTBIIATh IMO3HABATEIBHYIO JCATEIHHOCTh B
oOnmacTd (U3NKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh W
dhopmyHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENLHO COCTABJISITH TUIAH PEUICHUSI PACUETHBIX M KaueCTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPAKTUYECKOW PabOThI ¢ yUETOM HMEIONTUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUMH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacmMpsATh paMKH  ydeOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
IPEAIIOYTECHUM;

JieNaTh OCO3HAHHBIM BHIOOp, ApPryMEHTHpPOBATH €ro, OpaThb Ha ce0s
OTBETCTBEHHOCTH 3a PCIICHUE;

OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO M TIPOSBICHUIO JIPYIAUIMU B 00IaCTH
(U3HUKH, TIOCTOSHHO TMOBBIIATH CBOM 00pa3oBaTENbHBIA W KYJIbTYPHBIH
YPOBECHb.

CaMOKOHTpOJIL, 3MOIIHOH3JIBHLIﬁ HHTEIJICKT.



JlaBaTh OLICHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBEI B JIESTECIIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIAJIETh HABBIKAMHU I[I03HABATEJIbHOM pediekcuu Kak OCO3HAHUS
COBEPILIAEMBIX JICMCTBUH U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJITATOB U
OCHOBaHUII;

WCIIOJB30BaTh MNpUEMBI peduiekcuM JJis OLCHKH CHTYaluu, BBIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBATh PUCKH U CBOEBPEMEHHO INMPHUHUMATh PEIICHUSA IO HX
CHIKEHHUIO;

MPUHUMATh MOTHUBBI WM APTyMEHTHI JPYTUX MPU AHAJIU3E PE3YJIbTaTOB
JIESATCIbHOCTH;

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI M APryMEHTHl JIPYTMX IPU aHAIU3€ PE3yJIbTaTOB
JIEATCIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLUIMOKH.

B mpouecce mocTukeHUs JTUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS MPOTPAMMBI T10
dbuzuke JUII  ypPOBHS CpeIHEro oOmero ooOpa3oBaHus Yy OOyYaroNIUXCs

COBEPIIICHCTBYETCS AYMOIIMOHAIILHBIN WHTEJICKT, MIPEAIOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHWSA,  BKIIOYAIOIIETO  CIIOCOOHOCTH  MOHMMATh  CBOE

HMOITMOHAILHOE COCTOSTHUE, BUACTh HAMPABIICHUS PA3BUTHS COOCTBEHHOMN
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEJCHUE, CITIOCOOHOCTH aTanTHPOBATHCS K
OMOIIMOHAIEHBIM W3MEHEHUSM W TPOSBIATh THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIIMHU, BKIIOYAIOIIECH CTPEMJICHUE K IOCTH)KEHUIO 1IeJIN
U yCTeXxy, ONTUMH3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATh, UCXOS W3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONMIEH CIIOCOOHOCTh TOHHMMATh AMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YYWUTHIBATH €ro MpPH OCYIICCTBICHUH OOIICHMUSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEIKUBAHUIO;

COLIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh  BBICTPAMBATH
OTHOIICHUSI C JPYTUMH JIFOJBbMH, 3a00THTHCS, MPOSIBIATH HHTEpPEC H
paspemarh KOHQIUKTHI.

I[MTPEAMETHLIE PE3VJIbTATDI



K xonmy oOyuenust B 10 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHHI:

NOHUMATh POJb  (PU3UKA B HKOHOMHYECKOH, TEXHOJIOTHYECKOM,
AKOJIOTMYECKOM, COIMANbHOM M OSTUYECKOM cdepax AesaTelbHOCTH
YeJI0BeKa, POJIb U MECTO (PM3MKH B COBPEMEHHON HAyYHOW KapTHHE MUPA,
3HAUEHHE OIUCATENbHON, CHUCTEMATHU3UPYIONIEeH, OOBICHUTEIBHOU U
MIPOTHOCTHYECKON  (QYHKIMH  (PU3HMYECKOH TEOPUH —  MCXAHUKH,
MOJIEKYJIIPHOW (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3HUUECKOM TEOPHUH B
(hopMHUpPOBaHUHU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pazniuyath YCIOBUS MPUMEHUMOCTH Mojeneld (uanueckux Ten Hu
IIPOIICCCOB  (SBJICHWI): HWHEpIMAIbHAS CHCTeMa OTcuéra, abOCOIIOTHO
TBEpIOE TENO, MaTepualibHas TOYKA, PAaBHOYCKOPEHHOE JBUYKEHHE,
CBOOOJIHOE TMajieHue, abCONIOTHO ympyras jaedopmarus, aOCOIIOTHO
yIpyroe u abCoI0THO HEYNPYToe CTOJKHOBEHHMS, MOJICIIH Ta3a, KUJKOCTH
U TBEPAOIrO (KPUCTAJUIMYECKOI0) Telia, UACAIbHBIN ra3, TOUYCUHBIN 3aps,
OJIHOPOJIHOE JJIEKTPUUYECKOE T0JIE;

paznuyaTth ycioBus (TpaHULbl, O0JACTH) MPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOONIMI XxapakTep (yHIaMEHTAJIBHBIX 3aKOHOB U
OTPaHUYCHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHE IPOIECChl U  SIBICHUA,
HCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXaHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOT0 JABWKEHUS, (OpMYJIbl KUHEMATUKH PABHOYCKOPEHHOTO
IBUXKEHUS, TpeoOpasoBaHusi ['anmumiess AJis CKOPOCTH U TepeMenieHus,
3akOHbl HpIOTOHA, TIPUHUKMN  OTHOCUTENBHOCTH [amuiies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAaHUYECKOU
DHEPTUHU, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHMYECKOW SHEprud,
yCIIOBUS paBHOBECHS TBEPAOrO Tejia), MPU OSTOM HUCIOJIb30BATh
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, yKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (U3HUECKUX 3aKOHOB: MTpeoOpa3zoBanumii [ anmies, BTOporo
U TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUS HMIYJibca U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TSITOTEHHUS;

aHAIM3UPOBATh U OOBSCHATH TEIUIOBBIC MPOIECCHl U SIBJICHUS, UCIIOJIb3YS
ocHoBHble mojoxkeHus MKT u 3akoHBl MoJeKyJIsipHOU GU3HKKA H
TepMOJMHAMUKUA (CBSI3b  JaBJCHUSI HJIEAIbLHOTO Traza CO CpelHel
KUHETUYECKOW SHEPrUed TEIUIOBOTO JBWXCHHS W KOHUECHTPALMEU €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEJHEW KHUHETUYECKOU
DHEPIruel TEIJIOBOTO ABUKEHHS €rO YaCTHIl, CBS3b JIaBICHUS MIECATIBHOIO
raza ¢ KOHUEHTpAalMe MOJEKYJ M €ro TEeMIEpaTypoil, YpaBHECHHUE
MenneneeBa—Knamnelpona, TmepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpPaHEHMSI SHEPIUU B TEIUIOBBIX MPONECCax), IPU ATOM HUCIOIb30BaTh
MaTeMaTUYECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
MPUMEHUMOCTH ypaBHeHUs1 MeneneeBa—KianelpoHa;

aHAJTU3UPOBaTh U OOBSACHITH DJEKTPUUECKUE SIBJICHUS, WCIOJIb3YS
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTEHUIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLMI CYNEPIO3UIUU DIEKTPUUECKUX
NOJIEH, IPU ATOM yKa3blBas yCJIOBUA NPUMEHHMMOCTH 3akoHa Kyiona, a
TAKXK€ TMPAKTUYECKH BAXKHBIE COOTHOIICHUS: 3aKOHbI OMa [Jid y4yacTka
LENW W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH J[xoynsa—JIeHna,
npasuia Kupxroda, 3akonsr @apajes Juist SJIEKTPOIIn3a);

ONMKCHIBATh (PU3UYECKUE TMPOILIECCHl U SIBJICHUS, HMCIOJB3YS BEIUYUHBI:
NEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJA U CUCTEMBI TEJI, CUJIA,
MOMEHT CWJIbl, JaBJICHUWE, TMOTCHUUAIbHAA DSHEPTUs, KUHETHUYECKas
DHEPTUs, MEXaHWYEeCKas SHEpTHs, padoTa CHUIIbI, IIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWJIA TSHKECTH, CUJia YIPYrOCTH, CHUJIa TPEHHS, MOIIHOCTD,
DHEPrusl B3aMMOJCUCTBUS Tena ¢ 3eMiIEd BOMM3U €€ TMOBEPXHOCTH,
SHEprusi ynpyrol gedopmManuv TMPYKUHBI, KOJIUYECTBO TEIUIOTHI,
aOCoJIIOTHAs TeMIepaTypa Telia, paboTa B TEPMOJUWHAMHKE, BHYTPECHHSS
SHEPIusi MJCAIBHOTO OJHOATOMHOTO Tra3za, paboTa HJealbHOrO Ta3a,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI waeanpHOro TEIioBoro
JIBUTATENIS; DJIEKTPUUYECKOE MOJIEe, HAPSIKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaIpPsDKEHHOCTh MOJIA TOYEYHOTO 3apsia WIM 3apsHKeHHOro 1apa B
BAKyyM€ M B JHDJICKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOrO TOJIS,
pPa3sHOCTh  MOTEHUHAJIOB, JJIEKTPOJABWXKYIIAs CHJIA, CWiIa  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, »JJEKTpUuYeckas €EMKOCTh IIJIOCKOIO
KOHJIEHCATOpa, CONPOTUBIICHHE yYacTKa LEMNH C TMOCJIEIOBATEIbHBIM U
MapaAJICITbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS HIICKTPUUECKOTO OIS
KOHJEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKaHWUA  (PU3UYECKUX  SIBIICHUIA:
MEXAHUYECKOE JBH)KEHUE, TEIUIOBOE JBH)KEHHE YACTUI[ BELIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBMXeHHUE, nuddy3us, ucrnapeHue,
KUIIEHUE U KOHJEHCAalMs, IIJIaBJICHUE U KpUCTAIUIN3als, HAIPaBJIECHHOCTh
TEIUIoNEePEeAayM, IEKTPU3ALNS TEJ, SKBUMOTEHIHAIBHOCTh MOBEPXHOCTHU
3apsIKEHHOTO MMPOBOIHUKA;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKON BEJIMUMUHBI OT
OpPYroil ¢  UCHOJb30BAaHUEM  MPSAMBIX  HU3MEPEHHI, TpU  ITOM
KOHCTPYHUPOBaTh YCTAHOBKY, (UKCUPOBATh pPE3yJbTaThl MOJIYyYEHHOU
3aBUCUMOCTH (M3UYECKUX BEIMYMH B BHAC TpadUKOB C yUETOM



aOCOMIIOTHBIX MOTPEUTHOCTEN U3MEPEHHH, /1eNaTh BHIBOABI IO pe3yibTaTaM
UCCIIEIOBAHMS;

NPOBOJNUTh KOCBEHHBIE H3MEpEHHUs (U3MUECKUX BEIMYMH, TPU OTOM
BBIOMpaTh ONMTUMAIBHBIA METOJ] M3MEPEHUs, OICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOAMUTH ONBITHI 110 MPOBEPKE MPEI0KEHHONW TMIOTE3bl: TIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJTU3UPOBATh
MOJIyYeHHBIE PE3yJbTaThl W JENaTh BBIBOJ O CTaTyce MPEAJIOKEHHOM
THITOTE3HI;

cobroAaTh mpaBuiia 0€30MacHOro Tpy/ia MpU MPOBEIECHUH UCCIIEA0BaHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TPAKTUKyMa U  Yy4eOHO-
UCCJIEIOBATEIbCKOM W TPOEKTHOM [EATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOUCTB U J1a00pPaTOPHOro 000pyA0BaHUS;

pemaTe pacy€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESIBHO 3aJJaHHOU
¢bu3znyecKoil MOJeNbI0: HA OCHOBAaHUHM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (u3MUECKOH MOJENIM, OTBeYaromed TpeOOBaHUSIM 3aJlaud,
OpUMEHSTh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  MOCTYJATHI
bu3nyecKuXx TEOpUl MpH HUCHOIH30BAaHUU MAaTEMaTHYECKHX METO/I0B
peleHus 3a1a4, MPOBOIUTH Pacu€Thl HA OCHOBAHUHM UMEIOIINXCS TaHHBIX,
aHAIIM3UPOBATh pPE3yJbTaThl M KOPPEKTUPOBATH METOIBI PEHICHHUS C
Y4ETOM TTOJTYYCHHBIX PE3yJIbTATOB;

pemiarh KadeCcTBEHHBbIE 3ajaud, TpeOylolue TPUMEHEHUs 3HAHUM U3
Pa3HbIX pa3JenoB Kypca PU3MKH, a TaKKE UHTETrpallii 3HAaHUN U3 IPYTUX
MPEJAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY pacCy>XJICHHUI ¢ OOPON HA U3YUECHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHHUYECKUX YCTPOWUCTB
Y TEXHOJIOTUYECKHUX IIPOLIECCOB;

MPUBOJUTH TPUMEPHl BKIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEJACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NESTENbHOCTH 4YEJIOBEKa, CBA3AaHHOM € (PU3MYECKUMH MPOIECCaMU, C
MO3ULIANA 3KOJOTUYECKON 0€30MTaCHOCTH, NPECTABIECHUN O PALIMOHAIEHOM
IPUPOJIOTIONB30BAaHUH, a TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHHUN
HAyKd UM TEXHOJOTUH JJid JalbHEHIIEero pa3BUTUS YEJIOBEYECKOIro
00IIIeCTBA;



MPUMEHSTh Pa3InYHbIE CIIOCOOBI paboThl ¢ MHbOpMaIel (HU3NIECKOTO
COJIEp’KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTUM, MPU 3TOM HCIOJb30BaTh COBPEMEHHbIE HMH(GOPMAIIMOHHbIE
TEXHOJIOTUM JUIsl TOMCKA, NEpepabOTKM W MpeAbsSBICHUS Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMALMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUU
uHpOpMallMK, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr0  HMHQOpMAIMI0O U  OLIEHHWBAaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE
aHaIKM3a UCTOYHMKA UH(POPMALINH;

MPOSIBIISITH OpraHMU3aIOHHBIC u MO3HaBaTENIbHbIC YMEHUS
CaMOCTOATEJIBHOTO  NPHOOPETEHHs HOBBIX 3HAHWW B  Ipolecce
BBITOJIHEHUS IPOEKTHBIX U yU4EOHO-UCCIIE0BATEIbCKUX padoT;

paboTaTh B TIpyHNe€ C MCIOJIHEHHEM pa3jIMYHbIX COLMAIBHBIX pPOJEH,
IJIaHUPOBATH PAa0OTy IPYyNIbl, PALIMOHAIBLHO PACIPEACNIATh NEATEIbHOCTb
B HECTAHJAPTHBIX CUTYyalMsIX, aJIeKBaTHO OLICHWBATH BKJIAJ Ka)XJOro U3
YYaCTHUKOB T'PYMIIbI B pELICHUE paccCMaTpuBaeMoil mpoOIeMbl;

IPOSIBIATH MOTUBALMIO K Oyayiied npohecCuOHaIbHON AESITEIbHOCTH TI0
CHEUATBHOCTSIM (PU3UKO-TEXHUYECKOTO MTPOPUIIAL.

K xoniy oOyuenuss B 11 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUM:

MOHUMATh POJib (U3UKHM B  SKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIMAIIBHON M 3TUYECKON cdepax AeATEIHHOCTH YEeIOBEKa, POJIb U MECTO
(U3UKM B COBPEMEHHON HAy4YHOM KapTUHE MHpA, POJib aCTPOHOMHUHU B
MPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa W JAJIBHEWIIEM HAY4YHO-
TEXHUYECKOM PAa3BUTHH, 3HAYEHUE OIUCATEIBbHOU, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKOM (YHKUMHA (PU3NYECKOM Teopuu —
AJIEKTPOJAVMHAMUKH, CHEHHATBbHOW TEOPUM OTHOCUTEIIBHOCTH, KBAHTOBOM
¢busuky, poib pusmdeckoit Teopun B (HOPMHUPOBAHWUU TMPEACTABICHUN O
¢bu3nYecKoil KapTHHE MUpPA, MECTO (HU3UUECKON KapTHUHBI MHUpa B OOIIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUN O IPUPOJE;
paziuyath YCIOBUS MPUMEHUMOCTH MoJieneld (u3nueckux Ten Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE AJIEKTPUUYECKOE U OJIHOPOJHOE
MarHuTHOE TIOJISI, TApMOHUYECKUE KOJIeOaHMs, MATeMaTUUECKUI MasSTHHK,
WJICAIbHBIN TPYKUHHBIA MasiTHUK, TAPMOHUYECKUE BOJHBI, WUJICAIbHBIN
KoJie0aTenbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO SiJjpa
KBAaHTOBOM MOJIC/IU CBETA;

paziuyath yCJIOBUSL (TpaHUIIbl, OOJACTH) MNPUMEHUMOCTU (HUIUUYECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC MPOIECCH U SBIICHHUS,
UCIIOJb3Yysl OCHOBHBIE TMOJOKEHUSI M 3aKOHBI DJJIEKTPOJAMHAMUKU U
CIICMAIBHOM ~ TEOPUU  OTHOCHUTEJIBHOCTH  (3aKOH  COXpaHECHUS
ANEKTPUYECKOro  3apsiaa, cuna Awmmepa, cwia JlopeHuma, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuu, npaBwio Jlenma, cBsi3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM WENU CO CKOPOCTHIO
M3MEHEHHS  CHJIbl  TOKa,  TOCTYyJIaThl  CHEIUaJbHOM  TEOpHUHU
OTHOCUTEJIBHOCTU DUHINITEITHA);

aHAJM3UPOBATh U OOBICHITH KBAHTOBBIC MIPOIIECCHI U SIBJICHUS, UCIIOJIB3YS
MOJIOKEHUS ~ KBAHTOBOM  (u3uku  (ypaBHeHHE  DWHINTEHHA  JUIS
dbotodpdexra, mnepBpld W BTOpPOM ToOCTyJaTel bopa, mOpUHIHM
COOTHOIIICHHS HeompeaenéHHocTed ['elizeHOepra, 3aKOHBI COXpPaHEHHUS
3apsiIOBOTO U MACCOBOI'0 YHCEINI M DHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO paciaja);

OMHCHIBATh (PU3UYECKHUE TPOIECCHl U SIBICHUS, HCIONIB3YS BEIWYUHBI:
HaIpsKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHINANT 3JIEKTPOCTATHYECKOTO
NoJIsl, Pa3HOCTh NOTEHUMANOB, JJIEKTPOJBIXKYILAs CUJA, WHIYKIUSA
MarHUTHOTO TOJIsl, MarHUTHBIM TMOTOK, cujia Amriepa, WHAYKTUBHOCTb,
ANEKTPOABMIKYIIAS CHUJIa CAMOWHIYKIIMHM, SHEPrUsi MAarHUTHOTO IOJIs
MPOBOJAHUKA C TOKOM, PEISATUBUCTCKUNA WMIYJIbC, TOJHAs DSHEPrus,
DHEPTUs TIOKOS CBOOOJHOW 4YaCTHUIIbI, DHEPTUs M HUMIYJIbC (POTOHA,
MacCOBO€ YUCIIO U 3aps]l spa, SHEPTUSI CBA3U SAApa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PUIUYECKUX  SIBJICHUIA:
AJIEKTPOMArHUTHAsI MHIAYKIIUSI, CAMOUHIYKIIMS, pe30HAHC, HHTep(epeHIus
BONH, Judpakmusi, IUCTIEPCHs, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dotosnextpudeckuii dddext (pororddexr), ambda- u Oera-pacmaabi
anep, ramMma-usiydeHue snep, (puanyeckue MPUHIUIBI CIEKTPaTbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMpPaBICHUE HHAYKIMA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeH1a;

CTpOUTH M300pakeHUE, CO3/]TaBaeMOe ITIOCKUM 3€pPKajioM, TOHKOW JIMH30M,
U PaCCUUTHIBATh €r0 XapaKTEPUCTUKH,

IPUMEHSITh OCHOBOIIOJIATAIOIIME ACTPOHOMUYECKHUE TOHATHUS, TEOPUU U
3aKOHBI JJI1 aHalu3a M  OOBACHEHUS (U3WUYECKUX TMPOIECCOB,
MPOUCXOJIAIIUX B 3BE37aX, B 3BE3JIHBIX CUCTEMAaxX, B MEKIaJaKTUYECKOU
cpene; ABHKEHUSI HEOSCHBIX TeJl, YBOTIONMH 3BE3]] U BeelleHHOM;
OPOBOJUTH HCCIEJOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYUH C
HCIIOJB30BaHUEM TMPSMBIX H3MEPEHUN, MpPU OSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJYYECHHOW 3aBUCHMOCTHU



bu3nYecKuX BETUYMH B BHUAEC TpadukoB ¢ y4€TOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMi, JefaTb  BBIBOABI IO  pe3yJibTaraMm
UCCJIE/IOBAHUS,

MPOBOAUTh KOCBEHHbIE M3MEpEHUs] (U3NYECKUX BEIWYUH, MPU ITOM
BBIOMpaTh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OIIEHUBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUN;
MPOBOAUTH ONBITHI MO MPOBEPKE MPEIOKEHHOW TUIOTE3bI: IIaHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJTyYCeHHBIC PpEe3yJIbTaThl U JieJIaTh BBIBOJ O CTaTyce MPEHJIOKEHHOU
TUIIOTE3bI;

OMUCBHIBATH METO/IbI OJIyYEHHUS HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOro1aTh MpaBuia 0€30MacHOro Tpy/ia MPU MPOBEIEHUU HCCIEA0OBaHUN
B paMKax y4yeOHOro OJKCIEPUMEHTa, MpakTUKymMa H  y4eOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JIESITEIbHOCTH C HCIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

peliaTte pacy€THBIE 3aJadyd C SBHO 3aJlaHHOM M HESBHO 3aJaHHOM
¢u3nYecKkol MOJIeNbI0: Ha OCHOBAaHMM aHAlM3a YCIOBHUS BbIOMPATH
(duznyeckre MojeNu, OTBEYaloIlIhe TPeOOBAHUSAM 3a/aud, MPUMEHSTh
(dhopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3MYECKUX TEOPUI
MpU  MCHOJIb30BAHUM MaTEMaTHMUYECKUX METOJIOB pelIeHus 3ajad,
MPOBOAUTH PacUE€Thl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAIU3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YUYETOM MOIYYSHHBIX
pE3yNbTATOB;

pemath KadyeCTBEHHbIC 3a7auM, TpeOyIolMe MNPUMEHEHUs] 3HaHUU U3
Pa3HBIX pa3aenoB Kypca (PU3NKH, a TAK)KE HHTETPAIlUU 3HAHUN U3 APYTHUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCYKJIEHUN C OTIOPOIl Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SBICHUS;

WCIIOJIP30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTEIHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHUE HAayKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHATM3UPOBATh U OIEHWBATH TOCIIEACTBUS OBITOBOM M MTPOU3BOJACTBEHHOM
JESITEIPHOCTH YEJOBEKa, CBA3AHHOM C (PU3NYECKUMH TPOIECCaMHU, C
NO3UIUN SKOJOTUYECKON O€30IaCHOCTH, MPECTaBICHUN O palliOHATHLHOM
MIPUPOJIOTNIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUMN



HAayKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHS YEIOBEYECKOrO
00I11eCTBa;

OPUMEHSTh pa3iudHble crocoObl paboTel ¢ MHGoOpMalKe (Uu3nIecKoro
COollepKaHUsI C MCIOJb30BAaHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIC
TEXHOJOTMM JJI1 TIOHMCKa, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIPETAIINH
UHpOpMaAlMY, MOJYYEHHOM M3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHANM3UpOBaTh  MOJIydyaemMyro  HH(OpManuioo W OIeHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TAK M HA OCHOBE
aHaJlM3a UCTOYHUKA HH(OPMALINH;

HPOSIBIATD OpraHM3aliOHHBIE u [IO3HaBaTEJIbHbIE YMEHHUS
CaMOCTOSITEJIBHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHMW B Ipolecce
BBINIOJIHEHHUSI IPOEKTHBIX U y4eOHO-UCCIIEI0OBATENBCKUX Pa0OT;

paboTaTh B TpyMNe C HCIOJIHEHHEM pa3jIMYHbIX COIHMAIbHBIX pOJIEH,
IUTAHUPOBATh pabOTy IPyMIbl, PAlMOHAIBHO PACHpPEeNaTh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYyallUsX, aJl€KBaTHO OLIEHWBATH BKJIAJ Ka)XJOro U3
YYaCTHUKOB T'PYMIIbI B pEIEHUE PacCMAaTPUBAEMON MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K OyAyiel npodeccuoHaIbHON AesTEeNbHOCTH O
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO POPHIIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3je/ioB H TeM (uudgposbIe)
Kontpoabusie IIpakTnyeckue
n/m NPOrpaMMblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
Pasnen 1. HAYUHBI METO/ IO3HAHUS IIPUPO/IbI
11 Hayunslii MeTo MO3HAHUS TPUPOBI 6
Wroro mo pazneny 6
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 10
2.2 JlnHamuka 10
2.3 Crartuka TBEpIOTO TENa )
24 3aKOHBI COXPAHEHHS B MEXaHUKE 10
Hroro mo pazneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHUECKOI TEOpUH 15
3.2 Tepmonunamuka. TermnoBbsie MalTuHbI 20 1
33 ArperatHble cocTosiHUS BelecTBa. Ma3oBbie 14
' HepeXo bl
Hroro no pasneny 49
Pazgen 4. 9JIEKTPOJANHAMMUKA
4.1 DNeKTpUYECKOe oJie 24

4.2 [TocTOsIHHBIN MEKTPUYECKUI TOK 16




4.3 Toku B pa3nu4HbIX cperax 14
Hroro no pazneny 54
Pasnen 5. PU3HUYECKHUHN MPAKTUKYM
5.1 DU3n4eCKUil MPaKTUKYM 16 16
Wroro mo pazneny 16
PeszepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



11 KIIACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB 1 TeM uugpoBbie
Ne i/m P Kontpoabusie IIpakTnuyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. JIEKTPOAUNHAMUKA
11 MarnuTHO€ nosue 14
1.2 DneKTpOMarHuTHasl MHAYKIHS 13
Hroro no pazneny 27
Pazgen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHnueckue KoiaeOaHus 10
2.2 DJeKTpOMarHuTHbIE KOoJeOaHus 15
53 MexaHHueCKUe U JIEKTPOMarHUTHbIE 10
BOJIHBI
24 OnTuka 25 1
Hroro no pasneny 60

Paznea 3. OCHOBBI CHEHI/IAJIBHOfl TEOPUU OTHOCUTEJIIBHOCTHU
3.1 Ocuosel CTO 5

Hroro no pazneny 5

Pa3zgen 4. KBAHTOBAS ®PU3UKA
4.1 KopmyckynsipHo-BOITHOBOM Ayanu3m 15
4.2 ®duszuka aToma 5

®u3nka aTOMHOTIO $/1pa U 3JIEMEHTAPHBIX
YacTULL

4.3



Hroro mo pazneny 25

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DeMEeHThI aCTPOHOMUU U aCTPOPU3UKU 12
Wroro no pazneny 12

Pasznen 6. PU3HUYECKHUN MPAKTUKYM

6.1 @U3n4eCcKuil MPaKTUKYM 16 16

Wroro mo pazneny 16

Paszpean 7. OBOBIIAIOIIEE TIOBTOPEHHUE

CucreMaTuzanus 1 00001IeHE

IIPESCAMETHOT'O COACPKAHUA U OIIbITa
71 pea Aep 15 1

JeSTeNbHOCTH, IPUOOPETEHHOTO MIPH

n3yuennu kypca ¢usuku 10 — 11 kmaccon
Wroro no pazneny 15
PeszepBHOe Bpemst 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 2 16







HNOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

Kosn4yecTBo yacoB DJIeKTPOHHBbIE

Ne nudposeie
Tema ypoka Konrpoabnsie IIpakTuyeckue
o0pa3oBaTte/ibHbIE

n/n Bcero
padoTsbI padoThI
pecypchbl

®dusnka — GpyHnaMeHTaIbHAas HAyKa O
IIPUPOJIE.

HayuHbIi1 MeTO TO3HAHUS U METOJIbI
uccie10BaHus (PU3MYECKUX SBICHUI

DKCHEPUMEHT U TEOPUS B MIPOIIECCe
no3HaHwus mpupoabl. Habmronenue u 1
IKCIIEPUMEHT B (hU3HKe

CriocoOb1 n3MepeHus: GU3NIECKUX BETHUNH
(aHanoroBbIC M IU()- POBBIE H3MEPUTEITHHBIE
pUOOPBI, KOMIIBIOTEPHBIE AATYMKOBBIE CU-
CTEMBI).

[TorpenrHocT 3MEpEeHUH PU3NIECKUX
BEJTUYUH (a0COJIIOTHASI U OTHOCUTEIbHAS ).

MopenupoBanue GU3NIECKUX SBICHUN U
MPOLIECCOB (MaTepu- aJlbHAsI TOYKA,
a0COJIIOTHO TBEPAOE TEJI0, UcATbHAS
XKUJKOCTh, UICAJIbHBIN Ta3, TOUCUHBINA 3apsi).
['unoresa. duznueckuii 3aKOH, TPAHULIBI €70
npuMeHuMocTu. dusnyeckas teopus. Ponb u
MecTo (hU3MKU B GOPMUPOBAHUN
COBPEMEHHOUN HAy4YHOUW KapTUHBI MUPA, B



10

11

MIPaKTUYECKON AESITeIbHOCTHU JTI0AEH

Mexanndeckoe aBrmkeHue. CuctemMa oTcuera.
OTHOCHUTEIBLHOCTh MEXaHUYECKOI'0
nevokerus. [Ipsmas u oOpaTHas 3a1a9u
MEXaHUKH

Paguyc-BekTOp MaTepuanbHOM TOUKH, €r0
IIPOEKLIUU HA OCU CUCTEMBI KOOPAMHAT.
Tpaexropus. [lepemenienne, CKOpoCTh
(cpenHsist CKOpOCTb, MTHOBEHHAs! CKOPOCTb) U
YCKOPEHUE MAaTEPUAIBHON TOUKH, UX
IIPOEKIIMN HA OCU CUCTEMBI KOOPAMHAT.

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
3aBUCUMOCTb KOOPAUHAT, CKOPOCTH,
YCKOPEHUS U IIyTH MaTepUaJIbHON TOYKH OT
BPEMEHU U UX IpaduKu.

CnoxxeHue nepeMeIeHnil U CI0KEeHHE
ckopocrtei. Pemenue 3agau

HepaBHoMepHoe nBr>xeHne. MrooBeHHast
cKopocTh. Yckopenue. [Ipsamonuneitnoe
JBUYKEHUE C TOCTOSIHHBIM YCKOPEHHUEM.
PaBHOYyCKOpEeHHOE MPSIMOJIMHEWHOE
JIBUKEHUE.

12

13

3aBUCUMOCTb KOOPAHMHAT, CKOPOCTH,
YCKOPEHHUS U IyTH MaTepUabHON TOUKH OT
BpeMeHU U ux rpaduku. ['padpuueckoe
OIMCaHNE TPSIMOIUHEHHOTO JBMXKEHUS C
MOCTOSTHHBIM yCKOPEHHEM.

CBobonHOe masieHne. Y CKopeHue
CBOOO/IHOTO TaJieHUsI. 3aBUCUMOCTD



14

15

KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT
BpEMEHH U UX rpaPuKu

JIBr>keHue Terna, OpOIIeHHOr0 O] YIJIOM K
TOPU30HTY. 3aBUCUMOCTb KOOPJIMHAT,
CKOPOCTH U YCKOPEHUSI MaTepuaibHON TOUKU
OT BPEMEHH U UX IPaPUKH.

KpuBonuneiinoe nuxenue. JIBuxeHue 1o
OKPY’KHOCTH. YTJIOBas U JIMHEWHAs CKOPOCTb.
[lepuon u yactota oOpameHuUsI.
entpocTpemurensHoe (HOpMaIbHOE),
KacaTeJIbHOE (TaHTCHIIMAIBHOE) U TIOJTHOE
YCKOpPEHHE MaTepHaIbHON TOUKH.

16

17

18

19

20

O6o06menue o Teme "Kunemaruka'.
TexHuueckue ycTpoicTBa u
TEXHOJIOTHYECKHUE MPOLIECCHI: CITUIOMETP,
JIBYDKEHUE CHAPSIOB, IICTTHBIC,
niectTepEéHYaThie M peMEHHBIC TIEpeIayH,
CKOpPOCTHBIE JIN(THI.

IIepsblit 3axk0oH Hprorona. MHepuuansHabie
cucrteMsbl orcuéta. [IpuHmn
OTHOCUTEIBHOCTH [ anmunes.
HeunepunaneHble cucTeMBI OTCUETA
(ompeneneHue, IPUMEPHI).

Macca tena. Cuna. [IpuHiun cynepno3uiuu
cun. PaBHoaeiicTByromas cuna. Bropoi
3ak0oH HpI0TOHA 111 MaTepruaabHON TOUKH.

Bzaumoneiictue ten. Tpernii 3akoH
HproTona 111 MaTepualibHBIX TOYEK.

[Ipunuun cynepnosunuu cui. Pemenue



21

22

23

24

25

26

3aaa4 Ha IPUMCHCHHEC 3aKOHOB Hrrotona

3aKOH BCEMUPHOTO TATOTEHUS.
DKBHUBAJICHTHOCTh TPABUTALMOHHON U
MHEPTHOU MacChl

Cuna TspKecTH. Y CKOpeHHe CBOOOTHOTO
najeHus. 3aBUCUMOCTb YCKOPEHUS
CBOOOHOTO Ma/ICHUS OT BBICOTHI HAJl
MTOBEPXHOCTHIO IJIAHETHI B OT
reorpadUIecKoi MUPOTHI.

JIBrkeHre HeOeCHBIX Tell U X
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKast CKOpOoCcTb. 3akoHbl Keruiepa

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec
Tena, IBUXKYIIETO- Cs1 C YCKOPEHUEM.

Cuna tpenus. [Ipupoaa v BUIbI CUIT TPEHUSL.
Cyxoe tpenue. Cuma TpeHUs CKOJIbKEHUS U
cuna Tpenus nokos. Koaddurment tpenwus.
Cuna conpoTUBJICHHS TP IBIXKEHUU TeTa B
AKHUJKOCTH WU Tra3e, €€ 3aBUCUMOCTh OT
CKOPOCTU OTHOCHUTEJIBHOT'O JIBUKEHHUS.
TexHuueckue ycTpoucTBa u
TEXHOJIOTHYECKHUE TIPOIECCHI: TIO/I- IIUMHUKH,
JIBUKCHHUE NCKYCCTBEHHBIX CITyTHUKOB.

JaBnenue. I'uagpocratuyeckoe JaBieHUE.
Cuna Apxumena.

27

AoGcomoTHO TBepaoe Teno. [loctynarensHoe
Y BpalllaTebHOE IBI)KEHUE TBEPJOTO Tea

28

MOMEHT CHJIIBI OTHOCHTEIIBEHO OCH BpaliCHUs.



29

30

31

32

33

34

35

36

Tlneyo cusbl

CnoxxeHue CUJl, MPUIOKEHHBIX K TBEPJIOMY
teny. LleHTp Tskectu Tena. Y ciioBus
paBHOBECHS TBEPAOTO TeJa. Y CTOWYMBOE,
HeycToiunBoe, 0e3pa3InyHOe paBHOBECHE.

TexHuueckue yCcTporucTBa u
TEXHOJIOTHYECKHE TIPOIECCHI: KPOHIITEHH,
CTPOUTEILHBIN KpaH, perméTyaThie
KOHCTpYKIIUU. Perienue 3agad mo reme
"Munamuka. Ctatuka"

O0606menue o reme "Jlunamuka. CtaTuka
TBeporo Tena"

Nmnynbc MaTepuanbHOM TOYKH, CUCTEMBI
MaTepuanbHbIX Touek. LleHTp Macc cuctemsl
MaTCpHaJIbHBIX TOYCK. TeopeMa O ABUXCHUU
LIEHTpa Macc

I/IMH}’J'II)C CUJIBI 1 USMCHCHUEC NMITYJIbCaA TEJa.
3akoH COXPAaHCHUS UMITYJIbCA. PeaktuBHOE
JABMOXKCHUC

MoMeHT uMITysIbca MaTEPUAIILHON TOUYKH.
IIpencraBneHre 0 COXpaHEHUN MOMEHTa
VMITYJIbCa B UEHTPAIBHBIX MOJIAX

PaGora cuiibl Ha MaJIOM U HA KOHEYHOM
nepemerneHnn. ['paduyaeckoe npeacTaBieHne
paboThI CHIIbl. MOIIIHOCTh CHITBI
Kunernyeckasi HepTrusi MaTepHaIbHOM

Touku. Teopema 00 H3MEHEHUH
KUHETUYECKON YHEPTUU MAaTEPUATTBHOU TOUKHU



37

38

39

40
41

42

[ToTeHunanbHbIe U HEMOTEHIMAIBHBIE CUJIBL.
ITorennuanbHast sHeprus. [loreHumanbHas
SHEprus ynpyro aeopMupoBaHHON
npyxuHsl. [loTeHnmanbHas sHeprus Tena B
OJIHOPOJIHOM I'paBUTa- IUOHHOM TIOJIE.
[loTeHunanbHas 3HEprus Tena B
IPaBUTALIMOHHOM I10JI€ OJHOPOJHOIO Liapa
(BHYTpH U BHe 1mapa). Bropas kocMuueckas
CKOpOCTb.

Tpetbst KocMuyeckas cKopocTb. CBsI3b
pa6OTBI HCIIOTCHIMAJIbHBIX CHJI C
H3MEHEHHEM MEXaHMIeCKOH OHCPIrun
CUCTEMBI TeJl. 3aKOH COXPAHCHHS
MEXaHUYECKOW SHEPTUU

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.
YpaBHeHue bepHysum 1 uacaIbHON
KHUJKOCTH KaK CIIEICTBHE 3aKOHA
COXPAHEHUS MEXAHUYECKON YHEPTHH.
TexHuueckue ycTpoucTBa u
TEXHOJIOTMYECKHE IIPOLIECCHI: JBU- JKEHUE
paket, BOOOMET, KONEP, IPYKUHHBII
IIUCTOJIET, TUPOCKOI, (PUIypHOE KaTaHue Ha
KOHBKaXx.

Perrenne 3amaud mo teme "Mexanuka"
O060611eH1Ee 10 Teme "Mexanuka"

Pa3BuTHe npencraBiaeHuit 0 mpupose
TeMI0Thl. OCHOBHBIE MOJIOKEHUS
MoOJIeKyJIsipHO-KuHeTHueckoit Teopun (MKT).
Huddysus. BpoyHOBCKOE ABHKEHUE.



43

44

45

46

XapakTep ABUKECHUS U B3aUMOJICUCTBUA
yacTUl BeuiecTa. Mojenu cTpoeHus ra3os,
KHUAKOCTEH U TBEPABIX TN U 0ObICHEHNE
CBOICTB BEILIECTBA HA OCHOBE 3TUX MOJEIEN.
Macca u pazMepsl MOJIEKYIT (aTOMOB).
Konnuectso BemectBa. [locTosiHHas
ABorapo.

TemnoBoe paBHOBecue. Temneparypa
crnioco0Onl e€ n3mepenus. llkana Temneparyp
Ienscus.

Pertennie 3amau mo reme "MKT"

47

48

49

50

Monens uneanpaoro raza B MKT: yacTunesl
rasza JIBUKYTCS Xa0- THYECKHU U HE
B3alMOJIEUCTBYIOT PYT C APYIOM.

I'a3oBbIe 3akOHBI. YpaBHEeHUE MeHeneeBa-
Kitaneiipona. Pemenue 3anau

AbcoumoTHas Temnepatypa (Ikaina
temneparyp KenbBuna). 3akon /lanbToHa.
N3onpoueccs! B M1€aIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA

51

52

53

I'paduueckoe mpencTaBICHNUE U30TPOIECCOB:
u30TepMa, U30X0pa, U300apa

CBs13p MEXly 1aBJIEHUEM U CpeHEN
KMHETUYECKOM dHEpruei nocTynaTeabHOro
TEIJIOBOT'O IBM>KEHUSI MOJIEKYJT UIEAIBHOTO
ra3a (ocaoBHoe ypaBHenne MKT uneansnoro
rasa).

Pemenne 3amau o reme "MKT"



54

55

56

57

CBs13b a0COMIOTHON TeMIepaTyphl
TEPMOJIMHAMUYECKON CHCTEMBI CO CpeHEN
KUHETUYECKON YHEPrUeH MOCTYyNaTeIbHOTO
TEIUIOBOTO JIBMJKEHUS €€ YaCTHII.
TexHuueckue ycTpoucrsa u
TEXHOJIOTMUECKHUE NIPOLIECCHI: TEP- MOMETP,
6apoMeTp, MmosryueHrne HAaHOMATePHAIIOB.

Pewrenue 3a1a4 Ha IpUMEHEHUE 3aKOHOB
MKT

0006menue o rteme"MKT"

Tepmomunamuyeckas (T/]) cucrema. 3aganue
BHEIIHUX ycsoBui uist T/ cucreMsl.
BHeunue v BHyTpeHHHUE TapaMETPBHI.
[Tapametpsl T/ cuctembl Kak cpeHUE
3HAUYEHHMsI BEJIMYMH, OUCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58

59

60

61

Hynesoe Hauano TepMOAMHAMUKH.
CamonponsBosbHas pemakcarus T/J]
CHUCTEMBI K TEIIJIOBOMY PaBHOBECHIO

Mopenb ueanbHOro ra3a B
TEPMOJMHAMUKE— CHUCTEMA YPaBHECHUN:
ypaBHeHue MenneneeBa—Knaneiipona u
BBIPA)KCHUE JIJI1 BHYTPEHHEN SHEPTUU.
VYcnoBus IPUMEHUMOCTH 3TOM MOZEIIN:
HU3Kasl KOHIIEHTPAIXsI YaCTHULl, BEICOKHE
TEMIIEPATYPHI.

Pemenue 3amau o reme "[lpumenenne
ypaBHeHus Menneneena-Kianeiipona'.

BripaxkeHue 1151 BHyTpEHHEH SHEPTUU



62

63

64

OJTHOATOMHOTO HJICaJIbHOTO Ia3a.
KBa3ucraTrueckue 1 HecTaTUUECKUe
IIPOLIECCHI

OnemeHTapHas paboTa B TEPMOJANHAMUKE.
Berancnenne paboTs! 1o rpaduKy npouecca
Ha pV-auarpamme

Temonepenaya Kak criocod U3MEHEHUs
BHyTpeHHel sHepruu T/l cucremsl 6e3
COBEpILEHHS PabOTHI

KOHBCKHI/IH, TCIIOIPOBOJHOCTD, U3JTYUCHUC

65

66

67

68

69

KommuectBo TenmnoTel. TemmoéMKOCTh Tena.
VY enbHas U MOJISIpHAs TEINIOEMKOCTH
BeliecTBa. YpaBHeHue Maiiepa. Y aenbHas
TEIJI0TA CrOPaHUsl TOILIUBA.

Pacuér konmuecTBa TEMIOTH pU
Teruionepeiaye

[Tonsartue 06 agnabataom npouecce. IlepBbrii
3aKOH TePMOAMHAMUKU.BHYTpEHHSs SHEPTUsl.

KonuuecTBo TermnoTel 1 paboTa Kak Mepbl
U3MeHeHus1 BHyTpeHHel sHepruu T /1
CUCTEMBI

BTopoii 3aKk0H TEpMOIMHAMUKY IS
PaBHOBECHBIX IIPOLIECCOB: Y€PE3 3aJaHHOE
paBHOBecHOe cocTosgHue T/] cucrembl
MIPOXO/AUT €TMHCTBEHHAs aguadara.
AbcomoTHas Temnepatypa. Bropoii 3akoH
TCPMOANHAMHUKHU JI1 HCPABHOBCCHBIX
IIPOLIECCOB: HEBO3MOXKHO MEPENATh TEILIOTY



70

71

0T 6oJIee X0JIOIHOTO TeJla K 60jiee HarpeTomy
6e3 komnencanuu (Kmnaysuyc).
Heo6paTuMocTh NPUPOIHBIX TPOLIECCOB.
[TpuHIMIIBI AEUCTBHS TEIIOBBIX MAIIUH.
KI1J

MaxkcumansHoe 3nauenue KII. [{ukn Kapuo

72

73

Pemenune 3amau mo reme "Tepmonunammuka" 1

OKOJIOTTYECKHUE aCIICKThI HCIIOIb30BAHUS
TEIUIOBBIX IBHTaTeseit. TemnoBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.
TexHuueckue ycTpoicTBa u
TEXHOJIOTUYECKHE MPOIIECChI: XOJIOIUIbHUK,
KOHAUITMOHEP, AU3EIIbHBIN 1
KapOIOPATOPHBII IBUTaTENH, TApoOBast 1
TypOHMHA, TOTyYeHNE CBEPXHU3KUX
TEeMIIepaTyp, yTUIN3AIUs «TETIOBBIX)
OTXOJ0B C HCIIOIL30BAHUEM TCINIOBOT'O
Hacoca, yTUJIu3amus OMoOpraHuyecKoro
TOIUTUBA JJIs1 BEIPAOOTKH «TCTUIOBOM» U
3JIEKTPOIHEPIUH.

74

Pemenue 3anay no teme "Tepmonnnamuka" 1

75

76

77

78

O0001IeHre 1 cucTeMaTh3anusd 3HaHUH 110
teme "Tepmonunamuka. TemnnoBeie MalIHbI"

Kontponbnas padoTa 3a 1 moixyroaue 1

[TapooOpa3zoBaHue U KOHICHCAIIUS.
Vcnapenue u kunenue. Y aenbHast TEIoTa 1
napooOpa3oBaHUs

HacpimieHHbIe 1 HEHACBIIICHHEIE Mapsnl. 1




79

80

81

82

83

84

85

86

87

KadectBeHHast 3aBUCUMOCTH TNIOTHOCTH U
JaBJICHUS HACBIIIEHHOTO Mapa OT
TEMIEpaTyphl, UX HE3AaBUCUMOCTh OT 00BEMaA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIEPATypPhbl KUTICHUS OT IaBJICHUS B
AKUIKOCTH

BraxxaocTh Bo3ayxa. AGCONIOTHAS U
OTHOCHUTENbHAS BJIa)KHOCTD

Pertennie 3amgau mo reme "BiaaxxaocTs"

Teépnoe Teno. Kpucramnmdyeckue u
amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpUCTAJUIOB

[InaBnenue u kpucTamm3anus. Y geiabHas
TeruioTa mnasieHus. Cyonumanus

Hedopmaruu TBEpHOTO Tena. PacTsmkeHue u
cxarue. Casur. Moayne FOnra. [Ipenen
yrpyrux nedopmaruii

TernnoBoe pacluMpeHue KUIKOCTEN U
TBEPABIX TeN, 00BEMHOE U JIMHEHHOE
pacimpenre. AHrapMOHHU3M TEIJIOBBIX
Kose0aHui Yya- CTHIl BELIECTBA KaK MpUYUHA
TEIJIOBOTO pacIIUpeHus Tei (Ha Ka-
YECTBEHHOM YPOBHE).

[Ipeo6pa3oBanue sHEprun B Pa3zoBbIX
nepexojax

ypaBHCHI/IC TEIIOBOro OaraHca

Pemenue 3a1a4 Ha MpUMEHEHNE ypaBHEHUS
TEIUIOBOTO OanaHca




88

89

90

[ToBepxHocTHOE HaTskeHue. Koadduument
MOBEPXHOCTHOIO Ha- TskeHus. KanmwuispHbie
aBieHud. [{aBieHue noj MCKpUBJICHHON
MOBEPXHOCTHIO XHUKOCTH. Dopmyna
Jlamnaca

O0006I11IeHNE U CUCTEMAaTH3aI1s 3HAHUN 110
TeMme "ArperaTHble COCTOSTHUSI BELIECTBA.
dazossie iepexobl". Texnuueckue
YCTPONCTBA U TEXHOJOTHUECKHE MPOIECCHI:
KHUJKUE KPUCTAIUTBI, COBPEMEHHBIE
MaTepuabl.

O06o0011eHre U cucTeMaTU3al|s MaTepuana
1o TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da3o0Bble IEPEXOIBI"

91

92

DnexTpusaus Tea U e€ mposBICHUS.
DIeKTpu4ecKuil 3apsa. [IBa Buaa
ANeKTpudecKux 3apsaaoB. [IpoBogHukwy,
AUSJICKTPUKHU U IMOJTYIIPOBOAHUKHA

DneMeHTapHbIN AIEKTPUUYECKU 3apsl. 3aKOH
COXPaHEHHUs AIEKTPUUYECKOI0 3apsiia

93

B3anmopencreue 3apanoB. Toueunsle
3apsaasbl. 3akoH Kyiona

94

Pemenue 3anau no teme "llpumenenue
3akoHa Kynona"

95

96

Dnektpuyeckoe noisie. Ero neiictBue Ha
AJIEKTPHUYECKHUE 3aPsiIbl

Hanpsik€HHOCTB 3JIEKTPUYECKOrO MOJIS.
[TpoOueIii 3apsa. JInHUM HAMPSHKEHHOCTH



97

98

QJICKTPHUYCCKOT'O I1OJIA. OI[HOpO)IHOe
QJICKTPHYICCKOC I10JIC

IloTeH1IMaILHOCTH QJICKTPOCTATUICCKOI'O
moJst. Pa3HOCTh MOTEHITUAIOB B HAIPs>KCHUEC
IloTenunanbHast SHEPTIUs 3apsa B
QJICKTPOCTATHYCCKOM II0JIC. IToTenmuan
QJICKTPOCTATUYCCKOI'O IOJIA

99

CBs13b HANPSHKEHHOCTH TIOJISL M PA3HOCTH
MOTEHIIUAJIOB JUISI AJIEKTPOCTATHYECKOTO
1oJisi (KaK OJTHOPOJTHOTO, TaK U
HEOJAHOPOJIHOTO).

100

101

102

[TpuHIMD Cynepro3UINH SIEKTPUIECKUX
oJIen

Pemrenue 3a1a4 Ha MPUMEHEHUE TIPUHIINTIA
CYNEPIO3UINN SJIEKTPHUECKHUX MOJICH.
[Tone Toueunoro 3apsna. [lone paBHOMEpHO
3apsKEHHOU cdepsl

103

104

105

106

[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY
mapa. [Tone paBHOMEpHO 3apsHKEHHON
OCCKOHEYHOM MIIOCKOCTH. KapTuHbI TuHUN
HaIpPsHKEHHOCTH 3THUX IIOJIEU U
SKBUIIOTEHIMAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKY B 3JIEKTPOCTATUUECKOM TOJIE.
YcnoBue paBHOBeCHS 3aps0B
JIMDIIEeKTPUKY 3JIEKTPOCTaTUIECKOM

niosie. Jlusnexrpudeckas MpoOHUIIAEMOCTh
BEIIECTBA.

Kongencarop. D1eKTpoEMKOCTh



KOHZIEHCATOPa. DIEKTPOEMKOCTH IIOCKOTO
KOHJICHCATOpa

107 [TapannenbHOe cOeAMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COETMHEHUE
KOHJIEHCATOPOB

109 DHeprus 3apsHKEHHOT0 KOHAEHcaTopa

110 Pemenwne 3a1a4 Ha pacueT dMEKTPHUECKUX
LIETIEH, COlepKAIIUX KOHIEHCATOPBI.

111 JIBrKeHre 3apsyKEeHHON YacTHIIbI B
OJTHOPO/IHOM DJIEKTPUYECKOM T0JIe
Pemenue 3aa4y Ha JBUKEHHE 3apsI0B B

112 AJIEKTPUIECKOM TIOJIE MEXITY OOKIaKaMu
KOHJIEHCaTopa.
O06o00muIeHre 1 cucTeMaTU3aIys 3HaHUH 110
teMe "Dnekrpuueckoe nosue". TexHnyeckue
YCTPOMCTBA U TEXHOJIOTMUYECKUE TPOLIECCHI:

113 3JIEK- TPOCKOII, IJICKTPOMETP,
ANEKTPOCTaTUYECKas 3alUTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHIEHCATOPHI,
reneparop Ban ne I'paada.

114 O600mmenue o Teme "DnekTpocTaTuka"
Cuna Toka. [locTossHHBIN TOK. Y CIOBHS

115 CYLIECTBOBAHUS MOCTOSHHOTO
ANEKTPUYECKOTO TOKA.

116 Hcrounuku Toka. Hanpsoxenne n 3/1C.

117 3akon OMa Juist yyacTKa LETH.
DNEKTPUYECKOE CONIPOTUBIICHHUE.

118 3aBUCUMOCTbH CONIPOTUBIICHUS OJHOPOJIHOTO



IIPOBOAHMKA OT €0 AJIMHBI U IIOIIaan
IIOIICPECYHOI'0 CCUCHUS.

VY 1enpHOE CONPOTUBIICHUE BEILIECTBA.

119
Pewmenne 3anau

120 [TocnenoBarenbHOE, NapaIENbHOE,
CMEUIaHHOE COEIMHEHUE ITPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX
neneid. [Ipasuna Kupxroda.

122 Pemenue 3a1a4 Ha pacueT 3JIEKTPUUECKUX
LIETIEH.

123 PaGora snekrpudeckoro Toka. 3akoH Jxoyms
—JIenna

124 Pemrenne 3amad Ha TEIOoBO€E NEUCTBUE
MIOCTOSIHHOTO TOKA.

125 MotHOCTb 35eKTprudecKoro Toka. TeraoBas
MOIIIHOCTb, BbIIEIIEMasl Ha pE3UCTOpE

126 O/1C n BHyTpEeHHEE CONIPOTUBIICHHE
HMCTOYHMKA TOKA

127 3axon OMa 1 TOJIHOM (3aMKHYTOI)
BJIEKTPUYECKOM 1IEeTTN

128 MomHocTh uctounuka Toka. Koporkoe
3aMbIKaHUE.
Konnencarop B ienu moCTOSSHHOTO TOKa.
TexHuueckue ycTpoucrsa u

129 TEXHOJOTMYECKHE MTPOLIECCHI: aMIIEPMETP,

BOJIBTMETP, PEOCTAT, CYETYUK NIEKTPUIECKOU
sHepruu. Pemenne 3aiad Ha pacuer
INEKTPUYECKUX LIENEN.



130 O6001enue o Teme "DIeKTPOCTaTHKA.
[TocTosHHBIN JIEeKTpUYECKUI TOK"

DNEeKTPUUYECKUN TOK B paCTBOpPAX U
pacruiaBax 3JeKTPOIUTOB.

131 DNEeKTPOIUTHYECKAs JUCCOIMAIIHSL.
Onextponus. 3akoHsl Papanes s
AJIEKTPOJIH3A.

DneKTpuUYecKas MIPOBOANMOCTD Pa3TUIHBIX
BEIIECTB. DIIEKTPOH- Hasl IPOBOIUMOCTD
132 TBEPJIBIX METAIJIOB. 3aBUCUMOCTD
COIIPOTHBIICHUS METAJIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb.

DNEeKTPUYECKUM TOK B rasax.
133 CaMOCTOSTENbHBIA 1 HECAMOCTOSTEILHBIA
paspsia. Paznuunbie TUIIBI CAMOCTOSITEILHOTO

paszpsaa. Monnus.I1nazma.

DneKTpuyecKuil TOK B Bakyyme. CBolcTBa
134 3JIEKTPOHHBIX ITy4- KOB. BakyyMHbIe
PpUOOPHI.
[TonynpoBOAHUKHU. DIEKTPUUECKUNA TOK B
nosrynpoBoHuKax. CoOCcTBEHHAs U
135 IIPUMECHas IPOBOANMOCTD
norynpoBoaHUKOB. CBoMcTBAa p—N-
nepexo/ia.

[ToxynpoBoaHuKOBBIE TpUOOPHL. Penienue
136 3a7a4 1o TeMe "DIEeKTPUIECKHIA TOK B
pa3HbIX cpenax’.

Pemenue 3a1a4y Ha pacueT 3JIEKTPUUECKUX

137 .
LEMEH.



138

139

140

Pemrenue 3amad Ha TEIIoBOe NEUCTBUE
MTOCTOSTHHOTO 3JIEKTPUYECKOTO TOKA
Pemenue 3anay no teme "DnexTpuueckuii
TOK B PaCTBOpPAX M pacruiaBax 3JIEKTPOJIUTOB.
3akoH M. ®apanes ais d5exTposnsa.”

Pemenue 3amga4d nmo reme "DneKTpUUECKUNA
TOK B ra3ax, B BaKkyyme"

141

Pemenue 3agad mo reme "DneKTpUUeCKUid
TOK B IOJIYIIPOBOJHHUKAX"

142

143

144

Pemrenue 3amau mo reme "DieKTpocTaTUKA.
[TocTosiHHBIN AneKTpruYecKuil TOK"

Pemenne 3agau mo Teme "MexaHuKa.
MonekynsipHast puznka. DIEKTPOCTATHKA.
DnekTpoanHamMuKa"

HroroBas koHTpoNbHAs paboTa 3a y4eOHBI
rof

145

146

147

@uU3HYECKUl MPAKTUKYM IO TEME
"M3mepeHue cuiibl TOKa U HaNpsHKEHUS B
L[ENY MIOCTOSTHHOT'O TOKA IPU IIOMOILHA
aHAJIOTOBBIX U LIU(POBBIX U3MEPUTEIBHBIX
npubopos"”

®uznyeckuil npakTukyM no teme "Msyuenue
HEPABHOMEPHOI'O JBUKCHHUS C LENBIO
OIIpe/IeNICHUs] MTHOBEHHOM CKOpOCTH"

DOU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue yCKOpeHusl Ipu
MPSIMOJIMHEHTHOM PaBHOYCKOPEHHOM
JBUKEHHUHU 110 HAKJIOHHOM TIOCKOCTH"




148

149

150

®uznyeckuil npakTukyM no teme "Msyuenue
JBUKEHUS Tea, OPOIIEHHOTO
ropu3oHTansHO.I [poBepka rumnoTessl o
MPSIMON ITPONOPLUOHAIIBHON 3aBUCUMOCTHU
MEXKY JaIbHOCTHIO NTOJIETA U HAYaJIbHOM
CKOpOCThIO Tena."

OU3NYECKUI TPAKTUKYM I10 TEME
"HccenenoBanue 3aBUCUMMOCTH NIEPUOAA
oOpallieHus KOHUYEeCKOro MasiTHUKA OT €ro
napamerpos”

®usnyeckuit mpakTukyM mno teme "[IpoBepka
TUIIOTE3bl O HE3ABUCUMOCTH BPEMEHU
JBUKEHHS OpyCKa M0 HAKIIOHHON TUIOCKOCTH
Ha 3aJIaHHO€ PAcCTOSIHUE OT €ro Macchl"”

151

152

153

154

155

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHIT
YIOPYTOCTH, BOSHUKAIOIIUX B MIPYKUHE U
pe3suHOBOM 00pasiie, oT ux aedopmarun”
@uU3HYECKUI IPAKTUKYM 110 TEME
"U3mepenue kodddunrieHTa TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 duIneHTa
3aBucumoct Frp(N)"

@u3HYECKUl IPAKTUKYM 110 TEME
"UccnegoBanue ycaoBUl paBHOBECHS
TBEPJIOTO TeJIa, UMEIOIIETO OCh BpallleHus "
@uU3HYECKUM IPAKTUKYM 110 TEME
"N3mepeHne KHHETUYECKON SHEPTHH Tea 110
TOPMO3HOMY ITyTH"

®usnyeckuil npakTukyM 1o teme "Msyuenue



156

M30XOPHOTO Tporiecca”

@uU3HYECKUI IPAKTUKYM I10 TEME
"N3mepenue ynenbHoH TermnoéMkoctu"

157

DU3NYECKUI TPAKTUKYM I10 TEME
"U3Mepenue y1eapHON TeIIOTHI IIABJICHUS
npga"

158

@uU3HYECKUl MPAKTUKYM IO TEME
"HaOmroienre npeBparieHus SJHepruu
3apsPKEHHOI0 KOHJIEHCATOPa B SHEPTUI0
M3JIy4eHHs cBeToauoaa"

159

160

161

162

163

164

@uU3HYECKUl MPAKTUKYM IO TEME
"UcciaenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HanpspKEHU JJ1s JJTaMITbl HaKaauBaHus"

®dusnueckuil npakTukyM o teme "CHsrue
BOJIT-aMIIEPHOI XapaKTEPUCTUKHU Juoaa"

O060061eHre 1 cucTeMaTu3alus 3HaHUui 1o
teMe "Kunematuka". Penrenune 3amgad no
TeMaM yTiIyoJieHHOTro Kypca duszuku 10
KJiacca

O06o001IeHNe U CHCTEMATH3alHsl 3HAHUH 110
teme "[lunamuka". Pemenne 3agad o teMaM
yrayOneHHoro Kypca ¢usuku 10 kimacca

O06o01ieHre 1 cucTeMaTu3alys 3HaHuH 110
teme "Cratuka TBepaoro tena". Pemenue
3ajJja4 10 TeMaM yIiIyOJIeHHOro Kypca
¢uzuku 10 kmacca

O06001IeHre 1 cucTeMaTh3alus 3HaHUH 110
TeMme "3aKOHbI COXpPaHEHUS B MEXAHUKE'".




165

166

167

168

169

170

Pemenue 3aiay no Temam yriry0jaeHHOTO
kypca ¢pusuku 10 kiaacca

O06o01ieHne 1 cucTeMaTu3alys 3HaHuH 110
teme "OCHOBBI MOJIEKYJISIPHO--KUHETUYECKOM
teopun'". Pemenue 3a1a4y no TeMam
yriy0neHHoro kypea ¢pusuku 10 knacca.

O06o0061IeHre U cucTeMaTu3alus 3HaHui 110
teme "Tepmoaunamuka. TeroBsie
MaiuHbl". Pemenue 3a1a4y no reMam
yriy0neHHoro kypea ¢pusuku 10 knacca

O06o001ieHne 1 cucTeMaTu3alys 3HaHUH 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®dazoBbie iepexoabl”. Pemenne 3aaad mno
TeMaM yI1yoseHHoro Kypca gpusuku 10
KJiacca.

O0600611eHre U cucTeMaTu3alus 3HaHUu# 1o
teme "OnekrpocraTuka." Pemenue 3aaay no
TeMaM yTiIyOJieHHOTO Kypca ¢huzuku 10
KJlacca

Pemienue 3amau o teme
"OnexTpoaunamuka'. Pemenue 3amad mo
TeMaM yriIyoJeHHOTo Kypca ¢puzuku 10
KJlacca

Pemienue 3a1a4 1o remMam yriay0JIeHHOTO
Kypca ¢usuku 10 kmacca.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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11 KIIACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
Ne uugposbie
w/n Tema ypoka Beero Kontpoabusie IIpakTnuyeckue 06pPaIOBATEIHHBIC
padoThI padoThI pecypesr
B3aumopeiicTBue MOCTOSIHHBIX MarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe. 1
l'unorte3a Ammepa
Bekrop MarautHOM MHAYKIMH. [TpuHIHn
2 CYNEpHO3UIMH MarHUTHBIX Mosiel. JIunuu 1
MarHUTHON HHTyKIIUU
MarnuTHO€ 1MoJjie TPOBOJHUKA C TOKOM
3 (TIpstMOTO MPOBOAHUKA,KATYITKA U KPYTOBOTO 1
BUTKa). OmbBIT Dpcrena.
4 Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb 1
5 Pemenuie 3a1a4 Ha MPUMEHEHNE CUITBI 1
Amrniepa
6 [Ipumenenue 3akoHa Ammepa. 1
DNeKTpOu3MepUTENIbHbIE TPUOOPHI
Cuna Jlopenua, e€ HanpaBiIeHUE U MOJTYJIb.
7 JIBr>keHue 3apsKEHHOW YaCTHIIbI B 1
OJIHOPOJTHOM MarHUTHOM I10JI€
8 Pemennie 3a1a4 Ha MPUMEHEHNUE CUITBI 1
Jlopenna.
9 Pa6ota cuel Jlopennia 1
10 Pemienue 3a1ayu Ha ABMKEHUE 3aPSKEHHBIX 1

YacCTUll B IOCTOAHHOM MarHuTHOM IIOJIE.



MaruuTtHoe 110J1€ B BELIECTBE.

1 deppoMarHeTuKy, napa- U JuaMarHeTUKH
OcHoBHbIE CBOICTBA (hepPOMArHETUKOB.
[Ipumenenue peppoMarHeTUKOB.
TexHuueckue ycTpoucTBa u

12 TEXHOJIOTUUECKHE MPOIECCHI: MPUMEHEHUE
MTOCTOSITHHBIX MarHUTOB, 3JIEKTPOMAarH1TOB,
TECTEeP-MYJIbTUMETP, JIEKTPOABUTATEID
Sxobu, yCKOpUTENIN 3JIEMEHTAPHBIX YaCTHII.

13 Pemenue 3anau o reme "lIpumMeneHne CUbI
Awmmnepa"

14 Pemenue 3amau o teme "lIpuMeneHne CUbI
Jlopenua"

15 SIBneHune 3NeKTPOMAarHuTHON MHAYKIIUH.
[ToTok BekTOpa MarHUTHOM UHIYKIIUH

16 OC naaykIun

17 3aKOH 3JIEKTPOMAarHUTHOM MHIYKIIMHU
®dapanes

18 Buxpesoe anexrpuueckoe noiie. Toku @yko

19 OJ1C uHAYKIMHY B IPOBOJHUKE, TBUXKYIIIEMCS
B OJJHOPOJAHOM MAarHUTHOM TIOJIE.

20 Pemienue 3amau Ha npumeHeHue 3akona OMU

21 [IpaBuino Jlenna

99 NunyxruBHOCTh. KaTylika MHIYKTUBHOCTH B
LI TTOCTOSTHHOTO TOKa

93 SBnenne camounaykimu. JJ1C
CaMOMHAYKIIUU

24 DHeprusi MarHUTHOTO TOJISl KATYIIIKUA C TOKOM.



25

26

27

DIEeKTPOMArHUTHOE T0JIe

TexHuueckue ycTpoucTsa u
TEXHOJIOTMUECKHUE MPOLECChl: MHAYKIIUOHHAS
1ey4b, COJIEHOU/I, 3aIIUTa OT AIEKTPU3ALIUU
TeJI TPU JBWKEHUH B MATHUTHOM T10JIE
3emiu. Pemenue 3a1a4 o reme
"DneKkTpoMarHuTHas UHIYKIus"

O00011eHre 1 cucTeMaTH3aug 3HaHUH 110
Teme "DnekTpoauHamMuka"

0O0001eHue 110 Teme "MarauTHoe 1ojJie.
DneKTpoMaruuTHasi UHAYKIus'"

28

29

30

31

32

Konebarenbnas cucrema. CBOOOAHBIE
koJjiebanus. ['apMoHUYecKre KoaeOaHus

Kunemarnueckoe U TUHAMHUYECKOE OITMCAHUE
K0J1€0aTeIbHbBIX IBKECHUIN

DHepreTuveckoe onrcanue (3aKoH
COXpaHEHHUsI MEXaHUYEeCKOU sHeprun). BeiBoj
JMHAMUYECKOTO OMUCAHUS TAPMOHUYECKHUX
KoJieOaHUM U3 UX YPHEPTreTUYECKOro U
KMHEMATHYECKOTO OTTUCaHUs/

Ammuintyna u ¢a3za xonedanuii. CBs3b
aMIUTUTYAbI KoJeOaHUH HCXOAHOM BETMUNHBI
C aMIUTUTYy1aMH KoJIeOaHHi €€ CKOPOCTH U
YCKOpPEHHS.

[Tepuon u wactora konebanuii. [lepuos
MaJIbIX CBOOOIHBIX KOJIEOaHUH
MaTeMaTHYeCKOTo MasTHHKA. [lepron
CBOOOAHBIX KOJIEOAHUN IPYKUHHOTO



33

34

35

MasATHHKa

[TonsaTHe 0 3aTyXarmmx KoaeOaHusX.
BrinyxeHHbie KojaeOaHusl.
Pesonanc.Pe3onancHas kpuBas. BiousiHue
3aTyXaHUs Ha BUJl PE30HAHCHOMN KPUBOI.

ABToKOse6aHMs. TeXxHHUeCKHUe yCTpoicTBa U
TEXHOJIOTUUECKHUE MPOLECCHI: METPOHOM,
Yachkl, Kaueln, My3bIKaJbHbIE HHCTPYMEHTHI,
ceiicmorpad.

Pemenue 3agau mo reMe "MexaHnudeckue
KkoJieOanus"

36

37

38

39

40

Penienue 3anau mo reme "MexaHHYECKHE
KoJieOaHus pa3HbIX cpex’

O0001IEHNE U CUCTEMATHU3AIINs 3HAHUH 110
teMe "MexaHndeckue Kojieoanusa"

Konebarenbubiit KoHTYp. CBOOOIHBIE
JNIEKTPOMArHUTHBIC KOJeOaHuUs B UI€aTbHOM
K0J1e0aTeTbHOM KOHTYPE.

®opmyina Tomcona. CBsi3b aMILTUTY AbI
3apsia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIbI
TOKa B KOJIEOATEILHOM KOHTYpE

3aK0H COXpaHEHUS YHEPTUHU B UI€ATHHOM
K0JIe0aTeIbHOM KOHTYPE

41

42

3aryxaromue 3JIeKTPOMAarHUTHBIE KOJICOaHMSI.
BrIHYKICHHBIE 3JIEKTPOMArHUTHBIE
KoJe0anus

IIepeMeHHBII TOK. MOIIHOCTB IEPEMEHHOTO
TOKa. AMIIMTYTHOE U ACHCTBYIOLIEE



43

44

45

3HAYCHHUE CWJIbI TOKA M HANPSDKEHUS MPU
paszIuyHOi (popMe 3aBUCUMOCTH
MEPEMEHHOTO TOKa OT BPEMEHH.
CuHycouJalIbHbII IEpEMEHHBIN TOK.
Pesucrop, koHIeHCaTOp B 1IENU
CHUHYCOMJIAJIbHOTO TIEPEMEHHOTO TOKa.
Karyika MHIyKTUBHOCTH B LIETIN
CHUHYCOUJIAJIbHOTO TIEPEMEHHOTO TOKa.
3akoH Oma AJi SJEKTPUYECKON Lenu
MEPEMEHHOTO TOKA

46

47

48

Pe3onanc TokoB. Pe3oHaHC HanpspKeHM B
JIEKTPUYECKON LIENU IIEPEMEHHOTIO TOKA.
Pewrenune 3a1a4 Ha IPUMEHEHUE 3aKOHOB
IIEPEMEHHOTO TOKA.

Wneansublif Tpanchopmatop. [Iponssoactso,
nepeaaya v NoTpediieHue 3IEKTPUUECKOM
SHEPIUU

49

DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE
anexkTposHepruu. Kynbrypa nucnoiap3oBanus
AIEKTPOIHEPTHH B TOBCEAHEBHOM KU3HU

50

51

52

TexHuueckue ycTpoicTBa u
TEXHOJIOTHUYECKHE MPOLECCHI: IEKTPUIECKHI
3BOHOK, F'€HEpaTOp NEPEMEHHOT0 TOKA, INHUU
anekTporepenad. Peuenue 3anad Ha
NPUMEHEHUE 3aKOHOB IEPEMEHHOI0 TOKa
Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHOB
NIEPEMEHHOT'0 TOKa.

O0001IEeHNE U CUCTEMATHU3AIINs 3HAHUH 110



53

54

TeMe "DIeKTpOMarHuTHbIC KojeOaHus"

MexaHndeckre BOJIHBI, YCIOBHS UX
pactpocrpanenus. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBL. [lepuon, ckopocTs
pacIpoCTpaHEHUs U JUIMHA BOJIHBI.

CBoiicTBa MEXaHMUECKUX BOJIH:OTpaKEHHE,
npejaoMiIeHue, nHTephepeHus u Audpaxus.

55

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTbH 3BYKa.
Bricora Tona. TemOp 3ByKa.

56

57

Wudpassyk u ynerpassyk. LllymoBoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl
Pemienue 3amau o reme "MexaHndeckue
BOJIHBI"

58

59

60

61

ONEeKTPOMarHuTHbIE BOJHBI. Y CIIOBUS
U3ITy4EHUs DJIEKTPOMATrHUTHBIX BOJIH.
B3auMHas opueHTalMs BEKTOPOB
HaIPSDKEHHOCTH AJIEKTPUYECKOTO 10,
MarHUTHOM MHIYKIMH, CKOPOCTH
pacIpOCTpaHEHHUs B DJIEKTPOMarHUTHOU
BosiHe. M31mydeHune 351eKTpOMarHUTHBIX BOJIH.
OHeprus IeKTPOMarHuTHbIX BoJH. CBoiCTBa
9JIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE,
IpEeIOMJIEHUE, MOJIIpU3alns, UHTEphEpEHIHS
u audpakuus

[Ikana 351eKTpOMarHuTHBIX BOJIH.
[IpumeHeHne IeKTPOMarHuTHBIX BOJIH B

TEXHUKE U OBITY

HpI/IHI_II/IHLI paaruoCBA3U U TCIICBUACHUS.




62

63

Pannonokamus. DneKTpoOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpebl.
TexHuyeckue yCTpoucTBa U MPAKTUYECKOE
NPUMEHEHHUE: MY3bIKAJIbHBIE HHCTPYMEHTHI,
panap, paaAuonpuEéMHHUK, TeJIEBU30p, AaHTEHHA,
tenepon, CBU-neus, ynbpTpa3sByKkoBas
JTUArHOCTHUKA B TEXHUKE U MEIAUITUHE.
O606mmenue no Teme "Konebanus u BoTHBI"
Cger. IIpsimonuHeHOE pacipocTpaHEeHNE
CBETa B OJHOPOJHOM cpesie. 3aKOH
MPSIMOJIMHEMHOTO paclpOCTPAHEHHUSI CBETA.
JIyud cBera. ToUeUHBII UCTOUHUK CBETA.

64

65

66

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHEMHOTO PacIpOCTPaHEHUsI CBETA

OtpaxxeHune cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[Toctpoenne n300pa>keHHii B TNIOCKOM
3epkaie. Chepuueckue 3epkaa.

[Ipenomiienue cBeta. 3aKOHBI IPETOMIICHHS
cBeTa. AOCOMIOTHEIN M OTHOCUTEIbHBIN
nokasatesb npejaomiienus. [loaHoe
BHYTPEHHEE oTpaxkeHue. [IpenenpHslii yroi
MOJIHOTO BHYTPEHHETO OTPAKEHUS

67

Pemenue 3a/la4 Ha IPUMCHCHHEC 3aKOHOB
OTpaXCHUA U IIPCIIOMJICHUA CBCTA

68

Xop tydeit B npusMme. Jlucrnepceus cBerTa.
CnoxHbIl cocTaB Oemoro ceera. LlBer.
IToCcTOSTHCTBO YacTOTHI CBETA M COOTHOIIICHHE
JJIMH BOJIH IIPHU IICPEXOJALC
MOHOXPOMAaTHYECKOr0 CBETa Yepe3 rpaHully



69

70

71

72

pazzena AByX ONTUYECKUX CPEJL

JIunzel. Cobuparomue 1 paccenBaiomye
nuH3bl. ToHkas nuH3a. POKYCHOE PACCTOSHUE
Y ONTHYECKask CUJIA TOHKOW JIMH3BI.
3aBUCHMOCTH (DOKYCHOTO PACCTOSIHUSI TOHKOM
ceprueckoil IMH3bI OT €€ TeOMETPUH U
OTHOCHUTEJILHOTO NTOKA3aTelIsl IPEIOMIICHHUS.
dopMyia TOHKOU JTUH3BIL.

[TocTpoenue n300paxeHui B TMH3aX U UX
cucteMmax. XoJ Jiy4da, IpOIIE/IIEero JUH3Y
10/ MPOU3BOJIBHBIM YIJIOM K €€ II1aBHON
ontudeckoit ocu. Iloctpoenne nzobpaxeHuit
TOUYKH U OTpE3Ka MPSIMOI B COOMPAIOLTUX U
pacCcCuBAOIIUX JIMH3aX U UX
CUCTEMAX. Y BEJIMYCHHE JINH3bI

Pemenne 3aaa4 Ha IOCTPOCHUC
I/1306pa)KeHI/II71, MOJIy4a€MbIX € ITIOMOIIBIO
JIMH3

Onrtuyeckue npudopsl. Pazpemiaromias
crocoOHoCTh. ['11a3 Kak onTUyecKkas cCUCTeMa.

73

Pemenue 3amau. [Ipenensr npuMeHUMOCTH
reOMETPUYECKON ONTUKH

74

75

76

77

KonTponbnas pabora 3a 1 momyroaue

CKOpoOCTB CBETa M METOABI €€ H3MEPEHUS.
Jucnepcus ceera

Wntepdepenius ceera

KorepeHTHbIe UCTOUHHUKHU. Y CITOBUS
HaOII0IEHNS] MAKCUMYMOB U MUHHUMYMOB




UHTEp(PEPEHIMOHHON KapTUHE OT JABYX
KOI€pEHTHBIX UICTOYHUKOB. [Ipu- Mepsl
KJIACCMYECKHUX UHTEP(HEPEHIIMOHHBIX CXEM.

78 Pemenue 3anau o teme "Uutepdepenuns”

79 [Ipumenenue nHTEephepeHun

80 Hudpakmus ceeta
HudpakimonHas peméTka. Y cioBue

81 HaOJIOACHNUS TIIaBHBIX MAaKCUMYMOB IIPH
MaICHUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUQPPAKITUOHHYIO PEIIETKY.

82 Pemenwue 3anay nmo teme "Audpakuus”

83 [TonepeunocTh cBETOBBIX BOJH. [lonsipuzamms
CBeTa
TexHuueckue ycTpoucTsa u
TEXHOJIOTHYECKHUE TPOLIECCHI: OYKH, JTyTIa,
HepuCKoII, GoToAIapaT, MUKPOCKOTI,

84 MIPOESKIIMOHHBIN armapar, MPOCBETICHUE
OIITUKH, BOJIOKOHHAs OITHKA,
nudpakiuoHHas pemérka. Pemenue 3agau no
teme "OnTtuka"

85 CBeToBbI€ SBJICHUS B IPUPOJIE

86 O06o011eHne 1 cucTeMaTu3alys 3HaHuH 1o
teme "Onrtuka"

87 0O0600meHue Mo Teme «OnTuKa»

I'paHHIIBI TPUMEHUMOCTH KJIACCHYECKOU

88 MEXaHUKH. 3aKOHBI AJIEKTPOAMHAMUKH H
MPUHITAIT OTHOCHTEITBHOCTH

89 [ToctynaTsl cienuaibHON TEOpUU



OTHOCHUTCIBHOCTHU

IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJL.
[Ipeo6pazoBanus Jlopenna. YcinoBue

90 NpUIUHHOCTH. OTHOCHUTEIFHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe IJICHHE BPEMEHH |
COKpAIICHHUE JTHHBI

o1 DHeprus U UMIYJIbC PEISITUBUCTCKOM 1
YaCTHUIIBI
CBsi3b MacChlI C PJHEPTHEH U UMITYIHCOM
PEIIATHBUCTCKOMN YaCTHUIBI. DHEPTHUs MOKOS.

92 TexHuueckue ycTpoucrsa u 1
TEXHOJIOTHYECKHE TIPOIECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIN 3aPSKCHHBIX
YaCTHI]

93 PaBHOBeCHOE TEIIIOBOE U3ITyUYCHHE 1

94 3akoH cMmenienus Buna 1

95 I'mnore3a M. Ilnanka o kxBanTax. @OTOHEI 1

96 DHeprusi ¥ UMIyJIbc GOTOHA 1

97 ®otordpdext. OnpiTel A. I'. Cronerosa. 1
3akonbl poroddhdexra

08 VYpaBHenue DitninreitHa 11st potosrddexra. 1
"Kpacnas rpanuna” ¢ororddekra
JlaBiieHre cBeTa (B YaCTHOCTH, JIABJICHHE

99 CBeTa Ha a0COJIIOTHO MOTJIOMIAIOIIYIO U 1
a0COTFOTHO OTPaXKAIOIIYI0 TOBEPXHOCTH ).

Omsrtel [1. H. JIeOenesa.
100 BosHOBEIE CBOIICTBA YaCTHIL
101 Bounsl ne bpoins. Jlnuna BonHs 1 bpoiis



102

U pa3Mephl 00JIACTH JIOKATU3AINH
JBUKYLICHCS YaCTHIIBI

KopnyckynsipHO-BOIHOBOH Ayann3m

103

104

105

106

107

Judpakius 3JeKTPOHOB Ha KpUCTaIIaxX

Crneuunguka u3smMepeHuil B MUKPOMHUPE.
CooTHolIeHUs1 HeonpeaeaEHHOCTEN
I'eitzenbepra

Pemenue rpaduyeckux 3ama4. TexHuueckue
YCTPOMCTBA U TEXHOJIOTMYECKUE TPOLIECCHI:
crieKTpoMeTp, (OTOINEMEHT, (OTOAATUHK,
TYHHEJIbHBI MUKPOCKOII, COJTHEUHas OaTapes,
CBETOJIUOI.

Pemenue 3anau no teme " OcHosbl CTO.
KopnyckynsipHo-BoaHOBOM ayanu3m"
O606mienue mo Teme: "Ocuoel CTO",
"KopnyckyisipHO-BOJIHOBOH Jyann3m"

108

109

OnbITHI 110 UCCIEAOBAHUIO CTPOEHUS aTOMA.
[Inanerapnas mozaens atoma Pesepdopna

IToctynatel bopa. M3ny4enue u nornoueHue
(OTOHOB IIpU NEPEX0/I€ aTOMA C OJHOTO
YPOBHSI SHEPTUU Ha JAPYTON.

110

111

112

Buns ciekrpoB. CriekTp ypoBHEH 3HEpruu
aToMa BO0poAa

CrioHTaHHOE U BBIHYX/IEHHOE U3JIyuYeHHE
cBeTa

Jlazep. TexHnueckue ycTpoiicTsa u

TEXHOJIOTUUECKHE MPOIECCHI: CIIEKTPATbHBIN
aHayu3 (CIEKTPOCKOIT), 1a3ep, KBAHTOBBII



113

114

115

KOMIIBIOTED.

Hyxnonnas mozens snpa ['elizenoepra-
WBanenko. 3apsa sapa. MaccoBoe uncio
snpa. M3orombl. PagnoaktuBHOCTH. Anbda-
pacnaj. DIeKTpOHHBINA U TTO3UTPOHHBIN OeTa-
pacnan. ['aMma-n3inydyeHue.

3aKOH pain0aKTUBHOIO
pacnaza.PagnoakTuBHbIE H30TOIBI B
npupoje. CBONCTBAa HOHU3HUPYIOIIETO
n3nydeHus. BiusHue paaroakTHBHOCTH Ha
KUBBIE OpraHu3MBbl. Jlo3umerpus

DHeprus cBA3HM HyKJIOHOB B sifpe. SnepHble
cuisl. Jledext maccol sapa. SnepHbie
peakmuu. SAnepusie peakTopsl. [IpoGiemsr
YIPABISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCTIEKThl Pa3BUTHUS SIACPHOMN
SHEPIreTUKU

116

117

MeToibl perucTpanuy U UCCIIEI0OBAHUS
OJICMCHTAPHBIX YaCTHUII. q)}IHI[aMeHTaJII)HI)IC
B3aUMOJICUCTBUS. bapruoHbI, ME30HBI U
nentonsl. [Ipencrasnenne o CtannapTHOM
Mozenu. KBapk-riarooHHas MO/Ieb aIpOHOB

®usuka 3a npeneiaamu CTaHIapTHON MOJEIH.
Témuas matepus U TEMHas SHEPTHUSL.
EnunctBO dusnueckoil kKapTUHBI MUpA.
TexHuueckue ycTpoicTBa u
TEXHOJIOTHYECKHE MPOLECCHI: TO3UMETP,
Kamepa BuiibCoHa, siAEepHBIN peakTop,
TEPMOSIIEPHBIA PEaKkTop, aTOMHasg 6oMOa,



MarHUTHO-PE30HAHCHAs TOMOTpadusi.

118 Oransl pa3BuTus acTpoHoMuu. IlpukinagHoe u
MHPOBO33PEHYECKOE 3HAUEHUE aCTPOHOMMUHU.

HpI/IMCHI/IMOCTB 3aKOHOB (1)I/I3I/IKI/I JJIA
119 00BSICHEHUS IpUpoabl KOCMHUYCCKHUX
00BEKTOB. MeTtoabl ACTPOHOMHUUYCCKUX

HCCIIeJOBAaHUN

CoBpeMeHHBIE ONITUYECKHE TETIECKOTIbI,
120 pazuoTeNnecKonbl, BHEaTMoc(hepHas
aCTPOHOMHS

121 Bun 3Bé3nH0T0 HebOa. Co3Be3nus, ipKue
3BE3/1bl, INIAHETHI, UX BUIMMOE JBIKECHHE

Comnneunas cuctema. Comnnre. Conneunas
122 akTuBHOCTH. MIcTounuk sHeprun CoJiHIA U
3BE3]T

3BE3/1bl, UX OCHOBHbIE XapaKTEPUCTHKH.
123 Jnarpamma "cnekTpajabHbIN Kjlacc —
CBETUMOCTB"

3Be3abI IVIaBHOU ITOCJIENOBATEIILHOCTH.
124 3aBHCUMOCTE «Macca — CBETUMOCTDLY IUIA
3BE3]1 TJIAaBHOW IOCJIENOBATEILHOCTH.

Bnytpennee ctpoenue 38€31. CoBpeMeHHbBIE
MPEJICTABICHUS O TPOUCXOKICHUH U
sposronun CoJiHIIA ¥ 3BE3]1. DTallbl )KU3HHU
3BE3]T

125

Muneunsiii [1yTe — Hama ['anakTuka.
126 [Tonoxenue u nemxenne CoyHIA B
["anakTuke. Tunel rajmaktuk. PagmnoranakTuku




127

128

1 KBa3apel. YEpHBIE ABIPBI B SAPAX TATAKTHK

Bcenennas. Paciiupenue Beenennoit. 3akon
Xab0ma. Pazberanue rajnaktuk. Teopus
bonpmoro B3peiBa. PenukroBoe usinydeHue

MacmtaGHast cTpykTypa Beenennoii.
Meraranaktuka

129

130

131

Hepeménnsie mpobieMbl acCTpOHOMUHT

DuU3HYECKUI PAKTUKYM I10 TEME
"HccnemoBaHre MaraiuTHOTO II0JIS
MMOCTOSHHBIX MATrHUTOB"

Du3HYeCKUil IPAKTUKYM I10 TEME
"U3mepenue cunbl Amrepa"

132

®u3HYECKUil MPAKTUKYM I10 TEME
"HccnegoBaHue sIBJICHUS 3JIEKTPOMarHuTHOM
UHIyKIANR"

133

134

135

136

®uU3HYECKU MPAKTUKYM I10 TEME
"UccnenoBanue sSiBICHUS CAMOWHYKITAN"

DuU3HYECKUI PAKTUKYM I10 TEME
"N3mepeHue nepuoa CBOOOIHBIX KoneOaHuit
HUTSIHOTO U IIPY>KMHHOT'O MasiTHUKOB"

Du3HYECKUil IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTHH B IPY>KUHHOM
MasTHUKe"

DU3NYECKUI TPAKTUKYM 110 TEME
"HccnenoBanue paboThl MICTOYHUKOB CBETA B
LEMU IEPEMEHHOTO ToKa"

137

®uznueckuil NpakTUKyM 1o Teme "M3yuenne
rapaMeTpoB 3BYKOBOM BOJIHBI"



138

139

140

141

Pu3HYECKUI MPAKTUKYM 110 TEME
"HM3MepeHue nokasaress IpeaoMIICHUS]
crexna”

PU3HYECKUI MPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUS OT BElECTBa (Ha IpUMepe
*)uakux uH3)" uin "M3Mepenne GokycHOro
paccTosIHUSA pacCceuBarOUX JUH3"

DuU3HYECKUI IPAKTUKYM I10 TEME
"HaGmonenue audpakiuuu, nHTephepeHIInn
U noJsipu3anuu csera"

@uU3HYECKUI MPAKTUKYM I10 TEME
"OnpeneneHne UMIyJIbCca U SHEPTUU
PEeNSITUBUCTCKUX YacTull (1o ¢potorpadusam
TPEKOB 3apsyKEHHBIX YaCTUL B MATHUTHOM
nose)"

142

143

144

145

®u3nyecKuil MpakTUKyM 1o teme "
N3mepenne nocrossaHoM M. [lnanka npu
u3ydennu porodddexra”

DuU3HYECKUI IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOI'0 BOAOPOJa U U3MEPEHUE
noctostHHOM Pumbepra"

Du3HYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue paaloakTUBHOTO (OHA C
KCIIOJIb30BaHUEM JlI03UMeTpa"

DuU3NYECKUN TPAKTUKYM I10 TEME
"HaOmroaeHus 38€3qH0r0 HEOA
HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAaHUEM



146

147

KOMITBIOTEPHBIX MPHIIOKEHUHN IS
OTIpeICTICHUS TTOJIOKEHHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBepHOro NMoiaylmapus 1 sipkue
3BE3bI"

O0o001enue u cucteMaTu3anys 3HaHui. Pois
(bU3UKH U ACTPOHOMHH B SKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COIMAILHON M A THYECKOU
chepax IesaTeTbHOCTH YelIOBEKa

0O0001IeHNEe U cucTeMaTu3alns 3Haduii. Poib

U MecTO (PU3MKU U aCTPOHOMUHU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

148

149

150

151

O06o01IeHre U crucTeMaru3anus 3HaHui. Poib
(usnueckoit Teopur B HOPMHUPOBAHUH
IpeICTaBICHUN 0 PU3NUECKON KapTHHE MUPA,
MecTO GU3UYECKON KapTHHBI MUpa B 0011IeM
Py COBPEMEHHBIX €CTeCTBEHHO-HAYyYHbIX
MPEJCTABIEHUI O IPUPOJIE

O06001eHre u cucTeMaTu3alys 3HaHu| 10
teme "DnexkrpoguHamuka. Onrtuka. CTO.
KBanToBas, atomHas, saepHas pusuka"

Htoroas KOHTpOJIbHASA paboTa 3a yueOHbII
roJ

O06001IeHre U CUCTEMAaTU3aIM 3HAHUH 110
teme "Kunemaruka. Jlunamuka"

152

O0001IeHre 1 cucTeMaTU3alus 3HaHUH 110
teme "CTraTuka TBep0ro Tena"

153

O0001IEeHNE U CUCTEMATHU3AIINs 3HAHUH 110



TeMme "3aKOHbI COXpPaHEHUS B MEXaHUKe"

O0001IeHYE ¥ cCUCTEMATU3aLU 3HAHUMN 10

154 Tteme "OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON
Teopun"

155 O00011IeHrE U CUCTEMATU3AIMs 3HAHUN 110
teme "Tepmonunamuka. TernnoBeie MalIiHbI"
O0001eHre ¥ cucTeMaTH3anusg 3HaHUH 110

156 TeMe "ArperaTHbIe COCTOSIHHUS BEIIECTBA.
®da3zoBrle Iepexoan!"”

P pit

157 O00011IeHrE U CUCTEMATHU3AaIMs 3HAHUN 110
TeMe "DnekTpudeckoe nojue"

158 O00011IeHE U CUCTEMATHU3ALMs 3HAHUN 110
teMme "IIocTOSITHHBIN AIIEKTPUYESCKUI TOK

HH "

159 O00011IeHIE U CUCTEMATU3AIUs 3HAHUN 110
teme "Toku B pa3nuyHbIX cpepax”

160 O00011IeHrE U CUCTEMATHU3AaIMs 3HAHUN 110
teMme "MaraurtHoe nose"

161 Pemenue 3anay no teme "OneKTpoMarHuTHas
UHIyKUIUS"

162 Pemenne 3agaud mo reMe "Mexanudeckue
KoneOanus"”

163 Pemenue 3anay no teme "IaEKTpOMarHUTHbIE
KoJieOanus"

164 Pemrenue 3amau nmo treme "MexaHHUECKUE U
3JIEKTPOMAarHuTHbIE BOJIHbI"

165 Pemenue 3amay o teme "OnTuka"

166 Pemenne 3axau no reme "OcHoBel CTO"

167 Pewenue 3amau no reme "KopmyckynisipHo-



BOJIHOBOI1 tyanu3m"

168 Pemrenne 3agau mo reme "dusmka aroma" 1
169 Pemenne 3ama4u no teme "®dusznka aToMHOT0O 1
sIApa U SJIEMEHTAPHBIX YaCTHIL"
170 Pemenne 3az[a'1'q mo TeMe "OneMeHThI 1
acTpOPU3UKH
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 170 16






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

» Gusuka, 10 kinace/ Kadapaun O.®., Opnos B.A., OBenuuk J.E. u apyrue; noj
penaknueit [Tunckoro A.A., Kabapauna O.®., AkiimoHepHOE 00IIECTBO
«3narensctBo «IIpocBemenHue»

» ®usmka, 11 kimace/ I'paués A.B., IToroxes B.A., Canenkuii A.M., bokos IL.10O.,
OO0111eCTBO € OrpaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI LEHTP
«BEHTAHA-T'PA®y»; AxunonepHoe oomiectBo «M3narensctBo «IIpocBeiienuey
» ®usuka, 10 xiace/ I'paués A.B., IToroxkes B.A., Canenxuii A.M., bokos IL.1O.,
OO6111eCTBO C OTPAaHUYCHHONW OTBETCTBEHHOCTHIO M3 1aTeNbCKUM LICHTP

«BEHTAHA-T'PA®»; Axunoneproe obmectBo «M3natensctBo «IIpocBemienues

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

https://fipi.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://www.yaklass.ru/

https://uchi.ru/teachers/migration

https://fipi.ru/

https://lesson.edu.ru/03/10



https://lesson.edu.ru/03/11

https://ege.sdamgia.ru/
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