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[pycTHOBa AHHa AneKkcaHApOBHa




MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE CpelIHEro 00IIero oopa3zoBaHus pa3zpabdo-
TaHa Ha OCHOBE IOJOXEHUW U TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBarensHOU Tporpammel, npeactaBieHHbIX B PI'OC COO, a Taxke ¢ yué-
ToM (henepaibHON pabouelt mporpamMMbl BociuTaHus U KoHmenmu npenogaBaHus
yueOHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHuzaiusx Poccuiickoi
denepanuu, peaiM3yoMnX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
YCTaHaBIMBAET PEKOMEHYEMYIO MOCIIEI0OBATENbHOCTh U3YUYECHHSI TEM U Pa3/EiiOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKMIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTHUKM Y4eOHOTo Ipoliecca, BO3pacTHBIX OcoOeHHocTed oOyuaromuxcs. [Ipo-
rpamMma 1o (u3MKe Aaé€T Npe/ICTaBICHUE O LEIIX, COJAepKAHUH, 00IIel CTpaTeruu
oOy4eHMsI, BOCIUTaHUS U Pa3BUTHsI OOYyYaIOIIMXCA CPEACTBAMH YYEOHOr0 MpeaMe-
Ta «Dusuka» Ha yrioyOaéHHOM YpOBHE.

N3yuyenue kypca pU3MKH yriryO0JIEHHOTO YPOBHS MO3BOJISIET peain30BaTh 3a-
Jna4u Mpo¢eCCUOHAIILHON OpPUEHTAIlMU, HAMpaBJICHO HAa CO3JaHWE YCIOBUW IS
MPOSIBJICHUSI CBOUX HMHTEIICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
0Oy4aronMmMcsi, KOTOpble HEOOXOIUMBI JJI POJOJKEHUSI 00pa30BaHUs B OpraHHu-
3a1usax MpoeCCUOHATILHOTO 00Pa30BaHUs 10 PA3IMYHBIM (PU3UKO-TEXHUUECKUM U
WHXEHEPHBIM CIIEIIUATBLHOCTSIM.

B nporpamme no Qusuke ompenensiorcs MiIaHUpyeMbIe Pe3ysbTaThl OCBOE-
HUS Kypca (PU3UKU HAa YPOBHE CPEHEro OO0IIero oOpa3oBaHUs: JUYHOCTHBIC, Me-
TanpeaMeTHbIe,  TOpeaMeTHble  (Ha  yrayOonéHHoMm — ypoBHe).  Hayuno-
METOJI0JIOTHYECKOM OCHOBOM Jisl pa3pabOTKu TpeOOBaHUI K JTUYHOCTHBIM, METa-
MPEAMETHBIM M TIPEIMETHBIM pe3yibTaTaM OOYYarolInuXCsi, OCBOMBIIUX MPOTpaM-
My mo (u3uKe Ha YpOBHE CpeaHero ooOimero oOpa3oBaHUs Ha YriayOJaEHHOM
YPOBHE, SBJISETCS] CHCTEMHO-JEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPEe3yJIbTaThl OCBOCHMS Kypca (QU3UKM Ha YriayOiaeéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI TIO TO/IaM 00yUYEHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o ¢usrke UMeeT IPUMEPHBIN XapaKkTep U MOKET ObITh UCIOJIb-
30BaHA YUUTENAMHU (PU3UKH IJI1 COCTABICHHUS CBOMX PAO0OUYUX MPOTPaAMM.

[Iporpamma mo ¢u3uKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUHUTEIICH U
MPEAOCTABISET BO3MOKHOCTH JIJIsl peAIU3alUU PA3JIMYHBIX METOJIMYECKUX MOIXO0-
JIOB K TIPETNOIaBaHui0 (PU3MKHN HA YTIIyOJIEHHOM YPOBHE MPHU YCIOBHH COXPAHEHUS
00s13aTEIbHON YaCTH COJIEPIKAHUS Kypca.

®du3rka Kak Hayka 0 HanOosiee OOLIUX 3aKOHAX MPHUPObI, BBICTyIAs B Kaye-
CTBE y4eOHOTro MpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY 3Ha-



HUll 00 okpyxaromem mupe. lIkonbHbI Kypc (QU3HKKM — CHCTEMOOOpa3yroImuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE MPOIIECCOB U SIBJICHHI, H3y4aeMbIX XUMUEH, Ouonoruei, Gpusude-
CKOl reorpadueil u actpoHomuen. Mcnonp30BaHue U aKTUBHOE MPUMEHEHUE (DU-
3UYECKUX 3HAHUU OIpPENEINIO XapakTep U OypHOE pa3BUTUE Pa3HOOOPA3HBIX TEX-
HOJIOTUH B c(hepe SHEPTeTUKU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, TTOyUYEHHU ST HOBBIX
MaTepuajoB C 3aJlaHHBIMH CBOWCTBaMH. V3yueHue (PU3MKKM BHOCHUT OCHOBHOM
BKJIaJ] B (pOpPMHpOBAHHE €CTECTBEHHO-HAYYHON KapTUHBI MHpa OOydarolerocs, B
(opMUpOBaHNE YMEHUN MPUMEHSTh HayYHbII METOJ MO3HAHUS IPU BHIOJHEHUU
UMU YYEOHBIX UCCIIEIOBaHUI.

B ocHOBY Kypca (pu3uKku Ha ypOBHE CpEHETr0 00IIEro 00pa3oBaHus MOJI0KEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea yerocmuocmu. B cCOOTBETCTBUU C HEW KypC SIBISIETCS JIOTMYECKHU 3a-
BEPILIEHHBIM, OH COJIEP>KUT MaTepuai U3 BCEX pa3fesioB (U3MKH, BKIIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuall Kypca GU3HKU 00b-
eANHEH BOKPYT (u3MUecKkux Teopuid. Benymum B Kypce sBisgercs: (popMupoBaHue
IPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanys npeanosiaracT HCIOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3NYECKOM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(buU3MKK ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHYECKUMH, HPABCTBEHHBI-
MU 1 3KOJOTHYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyoaEHHOTO YpOBHS
IPEAINOaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MPEICTABICHUN U COBPEMEHHbBIE TEXHUYECKHE YCTPOMUCTBA, U TEX-
HOJIOTHH.

Hoen 3konocuzayuu peanusyercsi MOCPEICTBOM BBEICHUS JIIEMEHTOB CO-
JepKaHMsl, TTOCBSIIEHHBIX SKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJIOTHM, a Takxe o0CykaeHus mpobieM pa-
UOHAJIBHOTO MPUPOONOIB30BAHUS U IKOJIOTUUECKONU O€30MaCHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHLIMINAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIHOTO SKCIIEPUMEHTA KaK
IOCTOSIHHO JIeHCTBYMOIIEro Qaxkropa ydeOHoro mnpouecca. g yrimyOna€éHHOro
YPOBHSI — 3TO CHUCTEMAa CaMOCTOATEIBHOIO YYEHHUYECKOTO0 3KCIEPUMEHTA, BKIIIO-
qaroniero (GpoOHTANIbHBIE YYEHUYECKHE OMBITH MPU U3yUYEHUH HOBOTO MaTepuaia,
nabopatopHble paboThl U PabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI /1Ba crioco0a
peanu3anmu pU3N4ECKOro nNpakTukyma. B nmepBom ciyyae npakTUKyM IIPOBOJUTCS



au6o B koHIle 10 u 11 kimacco, 16O mocie NepBoro u BTOPOTo MOIYTroIui B Kaxk-
JIOM U3 3THX KJIaccoB. BTopoil crmoco0 — 310 nHTerpauus paboT NpakTUKyMa B CH-
cTeMy J1abOpaTOpHBIX padOT, KOTOPBIE MPOBOAATCS B MPOLIECCE U3YUECHMS pa3zieria
(tremsl). IIpu 3TOM MO paboTaMu MpaKTUKyMa MOHUMAETCS] CAMOCTOSITEILHOE U C-
ClIeIOBaHHE, KOTOpPOE TMPOBOAMUTCS IO PYKOBOJACTBY CBEPHYTOTO, 0OOOMIEHHOTO
BHJ1a 0€3 MOIIAroBOM MHCTPYKIIUH.

B nporpamme no ¢usmke cuctema y4eHHUECKOTO SKCIIEPUMEHTA, 1abopaTop-
HBIX pa0dOT M MpaKTUKyMa MpejCcTaBieHa €AUHBbIM MepeyHeM. Buibop Temartuku
JUTISL OTUX BHJIOB YYEHHUYECKUX MPAKTHUYECKUX pabOT OCYIIECTBISIETCS YYaCTHUKA-
MU 00pa30BaTEIBLHOTO MPOIEcca UCXOS U3 OCOOEHHOCTEN MOYyPOYHOro IMJIaHUPO-
BaHUS M OCHalleHus kabuHeta Qusuku. [Ipu 3TOM oOecrneunBaeTcsi OBIAJCHUE
OOYYarOIIIMMHUCST YMEHUSMHU TIPOBOJIUTE NPSIMbIE U KOCBCHHBIC M3MEPCHHUSI, UCCIIEC-
JIOBAHUS 3aBUCUMOCTEN (PM3UUECKUX BEJIMYUH U MIOCTAHOBKY OMBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUITOTES.

Bonbimoe BHMMaHUE yIEnsSeTCs PEIICHUIO PAacCYETHBIX M KaueCTBEHHBIX 3a-
nad. [Ipy aTOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJa9d C SBHO 3a-
JJAHHOW W HEABHO 3aJaHHOW (PU3WYECKOM MOJIENbIO, MO3BOJISIONINE MPUMEHSIThH
M3YYCHHBIEC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pas3jiena Kypca, Tak U UHTe-
rpupysi IpuMEHEeHNEe 3HAaHUM U3 pa3HbIX pa3ienioB. /[ kauecTBEHHBIX 3a7a4 MpH-
OpPUTETOM SIBJISIIOTCA 3a/1aHUsl Ha 00bACHEHHE/TIPeICKa3aHue NPOTEKaHUs Pu3nye-
CKHX SIBJICHUM U MPOLIECCOB B OKPY’KAIOIIEH XU3HH, TpeOyrolue BeiOopa pusnue-
CKOM MOJIENU JJISI CUTyalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIIEUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kabuHera. B kabuHeTe Qu3nKu AOMKHO OBITH HEOOXO0aUMOE J1abo-
paTopHOEe 00OpYyIOBaHME JUTsI BBITIOJTHEHHS YKa3aHHBIX B IMporpamme mo (usuke
YYEHHUYECKUX OMBITOB, JJAOOPATOPHBIX padOT W pabOT MPaKTUKyMa, a TaKXKe Jie-
MOHCTpaIlMOHHOE 000pYAOBaHUE.

JleMoHCTpalMoHHOEe 00opynoBaHue (popMUPYETCS B COOTBETCTBUU C MPHUH-
IIUTIOM MHHHMAJIBHOW JTOCTATOYHOCTH W OOCCIICUMBACT MOCTAHOBKY IEPEUYHCIICH-
HBIX B MpOTrpaMMe Mo (PU3UKE KIIFOUEBBIX AEMOHCTPAIMN ISl HCCIICIOBAHUS U3Y-
YaeMBIX SIBJICHUN M MPOIIECCOB, SMIUPUICCKUX U (DYHIAMEHTATBHBIX 3aKOHOB, MX
TEXHUYCCKUX MPUMCHCHHM.

JlaGopatopHoe 000pyaOBaHUE JI1 YYEHHUUECKUX MPAKTHYECKUX paboT dop-
MUPYETCS B BUJIE TEMATUYECKUX KOMIUIEKTOB M OOECIIEYMBAETCS B PACUETE OJTHOTO
KOMITJIEKTa Ha JIBYX oOOydJaromuxcs. TeMaThdeckue KOMILIEKTHI JTaOopaTOPHOTO
000OpyZ0BaHUS JOJDKHBI OBITH MOCTPOCHBI HA KOMIUIEKCHOM HCTIOJIB30BAHUM aHa-



JIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX M3MEPHUTEIbHBIX CH-
CTEeM B BHJIe IIUPPOBBIX Ja00paTOPHUHi.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(opMHUpOBaHKE UHTEPECA U CTPEMJICHUS OOy4aroUMXcsd K HAyYHOMY H3yue-
HUIO IPUPO/JIbI, PA3BUTUE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTaBICHUN O HAYYHOM METOJe MO3HaHHUs U (popMmHupoBaHHE
MCCJIEI0OBATEIBLCKOTO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;

(opMUpOBaHKME HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

(dopMupoOBaHHE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIB30BaHUEM (DU3MUECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(dbopMHpOBaHUE MPEACTABICHUN O POIN (PU3UKHU IJIs Pa3BUTHS IPYTUX €CTe-
CTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUI;

pa3BUTHE MPEICTAaBICHUN O BO3MOXKHBIX cepax Oyayuiel npodeccuoHaib-
HOM JEeSTEIbHOCTH, CBA3AHHBIX C (PU3MKOH, MOJATOTOBKA K JalibHEMIIEMy 00yue-
HUIO B 3TOM HAlPaBJICHHH.

JlocTikeHne 3TUX Ielield 00ecneuyrnBaeTCsl PeleHUEM CIEAYIOIUX 3a1ad B
npouecce U3ydeHus Kypca GU3MKH Ha YpOBHE CPEHEro 00111ero oopa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00IMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKIIIOUAs] MEXAaHUKY, MOJEKYISIPHYIO (DU3HUKY, AIEKTPOIUHAMH-
KY, KBAHTOBYIO (DM3UKY U AJIIEMEHTBI acCTPO(PHU3UKH;

(dbopMupOBaHHE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS JIIsI OOBICHEHUS
(¢u3nyecKuX SIBICHUN B IPUPOJIEC U AJS MPUHATUSA MPAKTUUECKUX PELIECHUH B 1MO-
BCEIHEBHOM JKU3HU,

OCBOEHHE CIOCOOOB PEIIEHUs PA3IMYHBIX 3a/1ay C SBHO 33JaHHON (Qu3nye-
CKOM MOJENbI0, 3a/1ay, MOJIpa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3JaHue (Pu3nye-
CKOM MOJIENH, aJIEKBATHOM YCJIOBHSM 3aJauyd, B TOM YHCJE 3a7a4 WHKEHEPHOIrO
XapaKkTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M MPUHILMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIaJICHUE METOJaMHU CaMOCTOSTENIbHOTO MJIAHUPOBAHUS U MPOBEACHUS Pu-
3UYECKUX IKCIIEPUMEHTOB, aHaJIN3a U UHTEPIIPEeTalluy HH(OPMALIUH, OTIpeAeTICHUS
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3YJIbTATA;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUSL YMEHHUI TNMPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATEILHOCTH;

pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBuu ¢ TpeboBanusimu OI'OC COO yrinyO0naéHHBIN YPOBEHb H3Y-
yeHUs yueOHoro npeamera «Du3nka» Ha ypOBHE CPEJHETO OOIIero o0pa3oBaHUs



BbIOMpaeTcss 00ydaromMMUCs, IJIAHUPYIOIIUMH TPOJOJDKEHHE 00pa3oBaHUs IO
CHELMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOUIIs.

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemselii B mporpaMme Mo (GuU3MKe MepedeHb JTa0OpaTOPHBIX U MpaK-
TUYECKUX PabOT SBISETCS PEKOMEHIOBAaHHBIM, YUUTENb JEIaeT BHIOOp MpOBEe-
HUs J1a0OPATOPHBIX pabOT U OMBITOB C YYETOM WHIUBUIYAIBHBIX OCOOCHHOCTEH
oOydJarommxcs.



COAEPXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpHUsl B Mpollecce MOo3HaHus mnpupobl. Habmronenue u
IKCIIEPUMEHT B (DU3HKE.

CniocoObl u3mMepeHus: PU3NIECKUX BEJIUUMH (aHAJIOTOBBIC U ITU(POBHIEC U3MeE-
pUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYUKOBBIE CUCTEMBI).

[TorpemHocTu u3MepeHuil (U3NYECKUX BEIMYUH (20COJIOTHAST M OTHOCHU-
TeJIbHAs).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPAOE TEJO, UJIeaNIbHAS JKUAKOCTh, UACAIbHBIN ra3, TOUCUHBIN 3a-
psan). ['unore3a. dusznyeckuit 3aKOH, TPAHUIBI €r0 MPUMEHUMOCTH. Duznveckas
TEOPHSL.

Ponb u Mecto Qu3uku B (GOpMHUPOBAHMM COBPEMEHHOM HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU IEATEIILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3mepeHre cuiibl TOKA M HAIPSIKEHUS B LIETIH MMOCTOSIHHOTO TOKA MPU MTOMO-
III1 AaHAJIOTOBBIX M IIU(PPOBBIX H3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBOK jabopaTopued no ¢usuke. [IpumMepsl u3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCHUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Pannyc-BekTop MaTepuanbHON TOYKH, €r0 MPOEKIMU HA OCU CUCTEMBI KOOP-
nuHat. Tpaekropus.

[lepemernienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOTO TMOJ YIVIOM K TOPHU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHU M MX TpaduKy.



KpuBosnmHenHOE OBWKEHUE. [[BH:KEHME MATEPUATIbHOM TOYKH IO OKPYXKHO-
cTU. YTioBas W JHHEHHas ckopocThb. llepumon m yvactora obOpamenus. LleHTpo-
CTPEMUTENbHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHTEHIIUAIBHOE) U MOJHOE YCKOpe-
HUE MAaTEPUAIIBHOU TOYKH.

TexHuyeckne ycTpoCTBa U TEXHOJOTUYECKUE MPOLECCHI: CIUIOMETP, IBU-
JKEHHE CHAPSZIOB, LIECMHbIC, IMIECTEPEHYATBIE U PEMEHHBIC NIEpENAYr, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenbs cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTHUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

Nnmroctpanus npenesbHOrO NEPEX01a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGnronenue nukeHus Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOpHU-
30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHuUE NyTel, TPACKTOPUA, CKOPOCTEN JIBUKEHUS OJHOTO U TOTO KE Te-
J1a B Pa3HBIX CUCTEMaX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTU MyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JIBU-
KEHUU.

N3mepenne ycKkopeHusi CBOOOTHOTO MajieHus (PEKOMEHIOBAHO HCIIOIh30Ba-
HUE HUQPOBOI TabopaTOpUM ).

N3yuyenue aBuKeHHs Tela, OpOIIEHHOr0 ropu3oHTanbHO. [IpoBepka rumnore-
36l O MPAMON MPONMOPLUOHAIBHON 3aBUCUMOCTH MEXIY NajJbHOCTBIO TOJIETA U
HAa4YaJIbHOM CKOPOCTBIO Tea.

N3ydeHne ABMKEHHUS TENa IO OKPYKHOCTH C IIOCTOSTHHOM 11O MOAYJIXO CKOPO-
CTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus] KOHMYECKOTr0 MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

IlepBsiii 3ak0H Hprotona. HepuumaneHbie cuctemsl otcuéra. [IppHnmn oTHo-
cutenbHOCTU ["anunes. HennepuuanbHble cucTeMbl OTCUYETa (ONpeneseHue, Mpu-
MeEpBHI).



Macca tena. Cuna. [lpuHiun cynepno3uiu Cul.

Bropoi 3axkon HproTOoHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. JKBUBAJIEHTHOCTh TPABUTAIIMOHHON U UHEPT-
HOU MAaccChl.

Cuna TsoKecTd. 3aBUCUMOCTH YCKOPEHHSI CBOOOTHOTO TAJCHHSI OT BBICOTHI
HaJ TIOBEPXHOCTHIO TUIAHETHI M OT reorpaduyueckor mupoThl. J[BrkeHHe HebOec-
HBIX TEJI U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tena, aBmxyiierocs ¢ yckope-
HUEM.

Cuna tpenus. Cyxoe tpeHue. CHiia TpEHUSI CKOJIBXKECHUS U CHJIA TPEHUS IO-
kost. Koagdumment tpenus. Cusia CONpoTUBIICHUS TIPU JABUKEHUU TeJla B KHUIKO-
CTH WJIM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenue. ['mapocratuueckoe napienne. Cuna Apxumena.

TexHuyeckrue yCTpPOMCTBA M TEXHOJOTUYECKUE MPOLECChl: MOAMIUITHUKH,
JIB>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGmronenue nBMKEHUS TNl B MHEPIUAIBHBIX 1 HEMHEPUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenue nByx HUIMHIPOB WJIM IIAPOB Pa3HOM MAacChl C OJIMHAKOBBIM YCKO-
PEHUEM OTHOCUTEJIbHO HEMHEPIIUATbHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOJICUCTBYIOLIEH MPUIIOKEHHBIX K TETy CHJI C NPOU3BE/ICHU-
€M MaccChl T€JIa Ha €r0 YCKOPEHHE B MHEPLUAIbHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEJ.

HN3mepenne mace no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIbEME U MAICHUU.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

W3mepenne paBHOACHCTBYIOLIEH CHII MPH JIBM)KEHUU OpycKa MO HAKIOHHOU
IJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BpPEMEHU JBIDKCHHS Opycka Mo
HAKJIOHHOU IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

N3yueHne NBUKEHUSI CUCTEMBbI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTON yepes
JETKui OJIOK.



N3mepenne koddduimenta TpeHHs MO BETWYHHE YIIIOBOTO KoddduimenTa
3aBucUMOCTH Frp(N).

HccnenoBanne nBYXKEeHHs OpycKa MO HAKIOHHOW IIJIOCKOCTH C IMEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpIOrO Tesla. MOMEHT CUJIbI OTHOCHUTENIBHO OcH BpamieHus. [lneyo cumnsl. Crio-
YKEHHE CHJI, IPUJIOKEHHBIX K TBEpAOMY Tely. LIeHTp TsxkecTr Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHn4eckre yCTpOrUCTBAa U TEXHOJIOTUYECKUE MTPOLECCHI: KPOHIITENH, CTPO-
UTEIIbHBIN KPaH, PEIETYAThIE KOHCTPYKIIHH.

Jlemoncmpayuu.

VY ciioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre ycaoBUd paBHOBECHUSI TBEPJOTO TEja, UMEIOIIET0 OCh Bpallle-
HUSL.

KoHcTpynpoBaHHe KpOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMAb ONOPBI.

Tema 4. 3akonvl coxpanenusn 6 mexanuke.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. LleHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynbe CUITbl U U3BMEHEHHUE UMITYJIbCca Tea.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT umiynbca MarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IIEHTPAJIbHBIX MOJISX.

Pabora cuibpl Ha MaJioM U Ha KOHEYHOM IepemenieHuu. ['padpudeckoe npe-
CTaBJICHHE paOOThI CHIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi sHeprusi MaTepuaibHON TOUYKU. Teopema 00 M3MEHEHUU KHU-
HETUYECKOW IHEPTUU MATEPUAIIBHOU TOUKH.

[loTeHuManbHbIE 1 HEMOTEHUMANbHBIE cUIbl. [loTeHumanbHas sHeprus. Ilo-
TEHIUANbHAS DHEPrusi ymnpyro aehOopMHpOBAHHOW mpyxuHbL. [loTeHnnampHas
SHEPrus Tejla B OAHOPOJHOM IpaBUTALIMOHHOM Toiie. [loTeHnnanbHas sHeprus te-
Ja B FPaBUTALIMOHHOM IOJI€ OJHOPOJHOTO Iapa (BHYTpU M BHE miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.



CBsi3b paOOThl HEMNOTEHIIMATIBHBIX CHJI C U3BMEHEHUEM MEXaHHYECKOW IHEp-
TUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBaenue bepHymnm s uaeanbHON KUAKOCTU KaK CIIEICTBUE 3aKOHA CO-
XPAHEHUSI MEXaHUYECKON IHEPTHH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJOMET, KOTIED, MPYKUHHBINA MMHUCTOJET, TUPOCKOT, GUTYPHOE KaTaHWE HAa KOHb-
Kax.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3meHeHue 2Hepruu Tela Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpanieHUs KUHETUYECKOM M INOTEHLMAJIBbHOW SHEPIrUi IpU
JICVCTBUM HA TEJIO CUJIBI TSHKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepenue umiynbca Tejia o TOPMO3HOMY ITYTH.

W3mepenrie Cuiibl TSITU, CKOPOCTH MOJIEIH JIEKTPOMOOUIISE U MOIIIHOCTU CH-
JIbI TSITH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBI.

HccnenoBanne COXpaHeHHs! UMITYJIbCA IIPU YIIPYTOM B3aWMOJICUCTBUU.

N3MepeHne KHHETUYECKON IHEPTUU TEJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TPEHMUSL.

OmnpeneneHue pabOThl CWIBI TPEHUs] TPU ABWKCHUU Tejla MO HAKJIOHHOM
IJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOe oOocHOBaHMe. Juddys3us. bpoyHoBckoe nBmxeHue. XapakTep JIBUXKE-
HHSI M B3aUMOJCHUCTBHS YaCTHI] BEIIECTBA. MOJIEIN CTPOCHUSI Ta30B, KUAKOCTENU U
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekys (aTtomoB). KonmudecTBo BemiectBa. [locTositHHas ABoraapo.

TemnnoBoe paBHOBecue. Temmneparypa u criocoObl €€ usmepenus. lllkamna rem-
nepatyp Llenscusi.

Mogenp nieanbHOTrO ra3a B MOJEKYJIAPHO-KUHETUYECKON TEOPUU: YACTHIIBI
rasa JBMXKYTCSl XaOTUYECKU U HE B3aUMOJIEUCTBYIOT APYT C IPYTOM.

["a3zoBbIe 3akoHBI. YpaBHeHHe MenneneeBa—Knanelipona. AGCoNIIOTHAS TEM-
neparypa (mkana temneparyp KensBuna). 3akon Jlanerona. M3omnporeccsl B uie-



aJIbHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM BellecTBa. I'paduueckoe mpescTabiie-
HUE U30IPOLIECCOB: U30TE€PMA, U30X0pa, n300apa.

CBs13b MEXKIy JABJIECHUEM U CPEIHEH KMHETUYECKOM 3HEPruei MmocTynaTesib-
HOTO TEIUIOBOTO JBMYKEHHUS MOJEKYJ HJIeabHOTO Ta3a (OCHOBHOE ypaBHEHHE MO-
JIEKYJISIPHO-KMHETUYECKOU TEOPUH UJICaTTLHOTO Ta3a).

CBs13b a0COIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU dHEPTUeH MOCTYyNaTEIbHOIO TEIIOBOIO IBMKEHUS €€ YaCTHIL.

TexHuuecKue yCTpOWCTBa U TEXHOJIOTUYECKUE TTPOLIECChl: TEPMOMETP, Oapo-
METp, NOJIyYEHNE HAHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu nBuKEHNs YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Huddysus sxkuaKocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKY!L.

Mopenu KpucTaIm4ecKuX pemeETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccenmenoBanne mpolecca yCTaHOBIEHHS TEIJIOBOTO PABHOBECHUS MPH TEIIIO-
oOMeHe MEeXy ropsyeil U X0JI0IHOI BOJIOM.

N3ydyeHne H30TEpMHUECKOro IMpolecca (PEeKOMEHIOBAHO HCIIONIb30BaHHE
1udpoBoit 1aboparopun).

N3yuenune n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T/]) cuctema. 3aganre BHEIIHUX YCIOBUN 1JISI TEPMO-
JTUHAMUYECKOW CHCTeMbl. BHEIHNE U BHYTpEHHHUE mapaMmeTpsol. [lapamerpsl Tep-
MOJMHAMHYECKON CHCTEMBI KaK CPEIHHUE 3HAUYECHUS BEJIMYMH, ONHCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hayano tepmoguHaMuku. CamMomnpou3BOJIbHASA peIakcalus TEPMO-
JVHAMUYECKON CUCTEMBI K TENJIOBOMY PaBHOBECHIO.

Mopens ueanbHOro ra3a B TepMOJMHAMUKE — CUCTEMA YPAaBHEHUI: ypaBHe-
Hue MenaeneeBa—KnanelipoHa u BeIpaXeHUE JJIs1 BHYTPEHHEW SHEPTUM. Y CIIOBUS
IIPUMEHMMOCTH 3TOM MOJEIMU: HU3Kasi KOHIIEHTpAaLusl YacTHL], BBICOKHE TEMIIEpa-
Typbl. BelpaykeHne 11 BHyTPEHHEN YHEPTUM OJJTHOATOMHOI'O WJIE€AJIBHOIO rasa.

KBa3ucratnueckue u HeCTaTUIECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMOoauHaMuKe. Boruncienne paboThl o rpaduky
mpoiiecca Ha pV-auarpamme.



Tennonepenadya kKak cnoco0 M3MEHEHUS! BHYTPEHHEH SHEPTrUu TEPMOJIUHA-
MUYECKOH CHUCTEMBI 0e3 coBepiieHusi padboThl. KOHBEKIHS, TEMIOMPOBOIHOCTD,
U3JIy4YEHUE.

KomnuectBo Temnotel. TermmoéMKocTs Tena. Y aenpHas U MOJISIpHask TEIUIOEM-
KOCTH BellecTBa. YpaBHeHHE Mailepa. YaenpHas TEmIOTa CrOpaHUsl TOIUIMBA.
Pacuér xonmdecTBa TeIIOTH TIpH Teruionepenayde. [lorstue o6 aguabaTHOM TIpO-
ecce.

[lepBblii 3aKOH TepMoAMHAMUKU. BHyTpeHHss sHeprus. KomnuectBo Temo-
ThI U paboTa KaKk Mepbl U3MEHEHUSI BHYTPEHHEW SHEPTUHU TEPMOJIUHAMUYECKON CH-
CTEMBI.

BTopoii 3aKk0H TepMOIMHAMUKH JJis1 PABHOBECHBIX IMPOLIECCOB: YE€pE3 3aaH-
HO€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI MPOXOIUT €IWH-
CTBEHHas aguadaTa. AOCONIOTHAs TeMIlepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKH JJIs1 HEPABHOBECHBIX IPOILIECCOB: HEBO3MOXK-
HO MepelaTh TeIIOTY OT 00Jiee XOJIOJHOTO Tejla K 0oJjiee HarpeToMy 0e3 KOMIIEH-
caiuu (Knaysuyc). HeoOpaTuMocTh NpHpOAHBIX MPOLECCOB.

[TpunHMmnb! ecTBrs TermoBbix MamunH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTUYECKHE ACTEKTHl MCIOJIb30BAHUS TEIUIOBBIX ABUrarteineil. TemnoBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOILECChl: XOJIOAUIbHUK,
KOHJUITMOHEP, TU3EIbHBIA U KapOIOpaTOpHBIA JABUTATENH, MapoBasi TypOUHa, MO-
JyYEHUE CBEPXHUBKUX TEMIIEPATYpP, YTUIN3ALHUS «TEIUIOBBIX» OTXOJIOB C UCHOJIb-
30BaHHMEM TEIJIOBOTO HACOCA, YTHIIU3AIUsl OMOOPTaHUYECKOTO TOTIJIMBA JIJIsl BhIpa-
OOTKHU «TEIJIOBOM» U JECKTPOIHEPIUH.

Hemoncmpauuu.

H3menenue Temneparypsl pu aanadaTuiecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME yAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanue aqnabaTHOro mpouecca.

KomrbroTepHble MOAENH TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

N3mepenue yaeapHON TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquadbaTHOTO Mpoiiecca.

N3yueHne B3aMMOCBSA3M SHEPTHU MEXKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecammuvie cocmoanus eeuyecmea. Dazoevie nepexoowl.



[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. Y ieiabHas TeI10-
Ta NapooOpa3zoBaHUsI.

HaceplienHble 1 HeHAchIEHHbIE apbl. KauecTBeHHAas: 3aBUCUMOCTD MIJIOTHO-
CTH Y JIaBJICHUSI HACBIIIEHHOTO Mapa OT TeMIEepaTyphl, UX HE3aBUCUMOCTh OT 00b-
€Ma HAaCBIIIEHHOIO Mapa. 3aBUCUMOCTb TEMIEPATYpPbl KUIEHUS OT JABJICHUSA B
KUIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHMS CBOWCTB
KpuctasuioB. [naBnenne u kpuctawuzanus. Y ieiabHas TemioTa miasieHus. Cyo-
JUMAlIHSL.

Hedopmaruu tBEpAOTO Tena. Pactsxenue u cxxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe paclIMpeHne KUIKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacimupeHie. AHrapMOHU3M TEIUIOBBIX KOJIeOaHUI YacTHI] BEIIECTBAa KaK IpUYMHA
TEIJIOBOTO paclIpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprUn B a30BBIX MEPEX0IAX.

VYpaBHeHUE TEMIOBOTO OajiaHca.

[ToBepxHocTHOE HaTsxeHHE. Kond(UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kansspusie sBneHus. /[aBiaeHne noa MCKPUBIEHHON MTOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHUYeCcKue yCTPOCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: KUIKUE KPUCTAII-
JIbl, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TermioBoe paciupeHue.

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuilbl MOBEPXHOCTHOI'O HATSKEHHUS.

OMNBITH C MBUTBHBIMH TVIEHKAMH.

CmaunBaHue.

Kanunnsipasie sBieHus.

Mopnenu HEeHbIOTOHOBCKOM KUIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBIEHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

HaGmronenne manbix aedopMariuii.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yaenbHON TENJIOTHI IIJIABJICHUS JIBJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX NIAPOB.



N3mepenne aOCONMIOTHON BIAXKHOCTH BO3/lyXa M OLEHKA MAaccChl IMAPOB B I10-
MEILCHNUH.

N3mepenne koddduienTa HoBepXHOCTHOTO HATSKCHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTU JehopMaliuu Pe3nHOBOTO 00pasiia OT MPHUIIO-
YKEHHOU K HEMY CHJIBL.

Paznea 4. JaekTpoanHamMuka.

Tema 1. Inexmpuueckoe noJe.

DIIeKTpU3aLMs TEN U €€ MPOSBICHUS. DIIEKTpUUECKU 3aps. /IBa Bua 3Jiek-
TPUYECKUX 3apsAI0B. [[pOBOIHUKY, TUATEKTPUKU U TIOJIYITPOBOAHUKH. DIIEMEHTap-
HBII DJIEKTPUYECKUN 3apsAl. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsAaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyrnoHa.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKUE 3apsibl.

Hanpsiox€aHocTh sexTpudeckoro mojsi. [Ipoousit 3apsi. Jlunuu HanpskEH-
HOCTH AJIEKTPUYECKOTr0 N0JIs1. OMHOPOAHOE IIEKTPUUECKOE TTOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO IONSA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loTeHnnanbHas dHeprus 3apsia B JIEKTpocTaTHYeCKoM noie. Ilo-
TEHIIMAJ 3JIEKTPOCTATUYECKOTO MoJisA. CBs3b HANPSHKEHHOCTH TOJISI M PA3HOCTH T10-
TEHIIUAJIOB VISl AJIEKTPOCTATUYECKOTO TOJIsA (KaK OJTHOPOJHOTO, TaK U HEOJHOPO/I-
HOTO).

[TpuHIMI CYyNIEPIIO3UIINU STEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsiaa. [lojge paBHOMepHO 3apspkeHHOM cdepbl. [lone pas-
HOMEpHO 3apsbKEeHHOro 1o o0béMy miapa. [lone paBHOMEpHO 3apsiKeHHOM Oecko-
HEYHOW IIOCKOCTU. KapTuHbI TMHUN HANPSKEHHOCTU 3TUX IOJEH U SKBUIIOTCH-
HUAITBHBIX TOBEPXHOCTEM.

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

JIA3JIEKTPUKN B 3JIEKTPOCTATHUYECKOM ITOJE. J[M3JIeKTpruuecKkas MpOHHULIAe-
MOCTb BEILIECTBA.

Konpgencarop. 21eKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh MIOCKOTO
KOH/JIEHCAaTOpa.

[TapannenbHOE coenMHEHUE KOHIEeHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATopa.

JIBMKEeHME 3apsIKEHHOM YACTHULIBI B OJTHOPOJIHOM DIIEKTPUYECKOM IIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, ANEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHHE DJIEKTPONPUOOPOB, KOH-
neHcaTopsl, renepatop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.



DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpoctatndeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKM B DIEKTPUYECKOM MOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

YCTpONCTBO U ICUCTBUE KOHACHCATOPA IOCTOSHHOW U TIEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH ILIOCKOTO KOHJAEHCATopa OT IUIOIIAau IUia-
CTUH, PACCTOSTHUSA MEXKAY HUMH U TUDJIEKTPUIECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOpa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

OneHka cui1 B3auMOJENCTBUS 3aPSKEHHBIX TEI.

HabGnronenue npeBpalleHus SHEPTHH 3apsHKEHHOTO0 KOHIEHCATOpa B SHEPTHUIO
U3JIyYEHUs CBETOAMO/IA.

M3ydeHne npoTekaHus TOKa B LIENH, COAEPIKALLEN KOHIEHCATOP.

Pacnipenenenne pasHOCTH MOTEHUMATIOB (HANPSKEHUSI) MPU MOCIEI0BATEN b-
HOM COEAMHEHNH KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuili mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcmoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOYHMKHM
toka. Hanpsokenne U n OJIC €.

3akod OMa J1sl ydacTKa [eMu.

DNEKTPUYECKOE CONPOTUBIIEHUE. 3aBUCHUMOCTh COIPOTHUBIIEHHUSI OJHOPOJHO-
ro IPOBOJHMKA OT €r0 JJIMHBI U IUIOLIAJU IIOIIEPEYHOIO CEUYECHUs. Y IEIBbHOE CO-
IIPOTUBJICHUE BEIIECTBA.

[locnenoBaTenpHOE, MapajuiebHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX ekTpudeckux meneil. [IpaBmina Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MONIHOCTB 3JIEKTPUYECKOTrO TOKA. TeroBas MOUIHOCTh, BbIAEIsIEMas Ha pe-
3UCTOpE.

OJIC 1 BHyTpeHHEE CONPOTUBIICHUE MCTOYHMKA TOKA. 3akoH Oma 1uis moJ-
HOHM (3aMKHYTOM) 3JIEKTpUYECKOU 1enu. MonHocTh ucTrouHuka Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyeckue yCTpoMCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: aMIIEPMETP, BOJIb-
TMETP, PEOCTAT, CYETUHUK AIEKTPUYECKOU SJHEPTUU.

Hemoncmpauyuu.

N3mMepeHue Cuitbl TOKa U HANPSIKEHHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MU PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.



3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEUYEHHUsS M MaTepHraa.

HccenenoBanne 3aBUCHMMOCTH CUIIBI TOKA OT COIPOTHBIIEHUS MIPU MOCTOSHHOM
HaIpsKEHHH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKAa BHYTPEHHErO CONPOTUBIICHHUS.

Crioco0bl coemmHeHs] HCTOYHUKOB ToKa, DJ[C GaTtapei.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIAY MOJIIOCAMHA MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccenenoBanre CMEMAHHOIO COEINHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT HAIPSYKEHUS JUIsl JJaMITbl HaKaJIu-
BaHMUS.

VYBenuueHnue npenaesia u3MepeHus amnepmerpa (BoJIbTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIECHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO 3JIEMEHTA OT BPEMEHH
MIpU KOPOTKOM 3aMbIKaHHH.

Hccenenoanre pa3HOCTH MOTEHIMAIOB MEXIY IOJIOCAMHA MCTOYHHMKA TOKA
OT CWJIBI TOKA B LIENN.

HccenmenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3iuunvix cpeoax.

DnexTpudecKkas MPOBOJAMMOCTb PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAs IMPOBO-
JMMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTH CONPOTHUBIIEHUS METAIOB OT TEMIIE-
patypsl. CBEpXIIPOBOIUMOCT.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHAst U MIPUMECHAsI POBOJUMOCTD MOIYIPOBOJI-
HukoB. CBoiicTBa p—N-nepexona. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
Dnektponu3. 3akoHbl Dapanes s AIEKTPOIIn3a.

DneKTpuuecKuil TOK B razax. CaMOCTOSITEIbHBIM U HECAMOCTOSITEILHBIN pa3-
psan. Paznmuunblie TUIIBI CAaMOCTOSITENBHOTO pa3pana. Monnus. [Lazma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: Ta3opaspsiIHbIC
JaMIibl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMO, CBETOUO/, TajJbBaHUKA, paUHUPOBAHUE MEH, BHITLIAB-
Ka AJIFOMUHMUS, JJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCHUMOCTb CONPOTUBIICHUSI METAILUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.



3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAIIIOB ¥ NOJYIPOBOJHUKOB.

OHOCTOPOHHSISI IPOBOAUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

HaOmronenue smexkTpoiusa.

N3mepenue 3apsiia OJHOBAIEHTHOTO MOHA.

HccnenoBanre 3aBUCUMOCTH CONPOTHUBJIEHUS TEPMOPE3UCTOPA OT TEMIIEpa-
TYPBL.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nyecKuil NPaKTUKYM.

CnocoObl n3MepeHns (PU3NYECKUX BEIUYHMH C UCIIOIb30BAHHEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTU U3MEPEHUN (PU3UUYECKUX BEJIMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUHN, UCCIEAOBAHUNA 3aBUCUMOCTEN (u3nde-
CKHX BEJIMYMH, IPOBEPKA NPEJI0KEHHBIX TUIIOTE3 (BBIOOP M3 pabOT, ONMCAHHBIX B
TEMaTHYECKUX pa3fenax «Y4YeHHYECKUH HKCIEPUMEHT, J1a00opaTOpHbIE padOThI,
MPAKTUKYM» ).

MexnpeaMeTHbIe CBA3M.

N3yuenue kypca ¢pusnku yriryosn€HHOro ypoBHsa B 10 kinacce ocyliecTBIseT-
Csl ¢ YYETOM COJEP>KATEIBbHBIX MEXIPEIMETHBIX CBSA3€M C KypcaMH MaTEMAaTHKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnule nOHAMUA, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYYHOZ0
nO3HaHuA: ABICHHE, HAay4yHbId (DaKT, rumotesa, (u3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAONIOACHUE, HKCIEPUMEHT, MOJIEIMPOBAHUE, MOJENb, U3MEPEHHE, MO-
IPEITHOCTH U3MEPEHUH, H3MEPUTENbHBIC TPUOOPHI, 1T poBas 1adbopaTopusi.

Mamemamuxka: penieHre cucTeMbl ypaBHeHUM. Jlunelinas dyHkuus, mapa-
0ona, runepOona, ux rpaduku U cBoicTBa. TpUroHOMETpUYECKHe (DYHKIMH: CH-
HYC, KOCHUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO.
BekTophl ¥ MX MPOEKIMU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Buonozusa: mexannveckoe NBWKCHHUE B KUBOUM mpupoae, nuddysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKPY)KArOIIeH Cpe.bl,
yTHIIM3a1Usl OMOOPTaHUYECKOrO TOTUIMBA ISl BBIPAOOTKHU «TEIJIOBOM» M JEKTPO-
DHEPI'UH, MOBEPXHOCTHOE HATSKEHHE W KalWJUISIPHBIE SIBJICHUSI B MPUPOAE, DJEK-
TPUUECKUE SBJICHUS B )KUBOU NIPUPOJE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB U MOJIEKYJ,
MOJIb BEIIECTBA, MOJIIPHAsA Macca, MOJy4YE€HWEe HaHOMAaTepHallOB, TEIJIOBBIE CBOM-
CTBA TBEPABIX TEJ, KUIAKOCTEU U Ta30B, KUJKUE KPUCTAILIbI, JIEKTPUUYECKUE CBOM-



CTBa METAJUIOB, 3JIEKTPOJIUTUYECKAS] IUCCOLMALMs, TajJbBaHHUKA, 3JEKTPOHHAs
MHUKPOCKOTIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozusa: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOro W >KUJKOTO TPEHHUS B TEXHHKE, CTaTUYECKHUE KOHCTPYKUHMH (KPOH-
HITEIH, peléTyaTble KOHCTPYKIMH), UCIIOJIb30BAHNE 3aKOHOB COXPAaHEHHUs! MeXa-
HUKHU B TEXHUKE (TMPOCKOI, BOAOMET U JPYTUE), IBUTATE]Ib BHYTPEHHETO Cropa-
HUs, TapoBasi TypOUHA, OBITOBOW XOJOJUIbHUK, KOHIUIIUOHED, TEXHOJIOTHH TOJTY-
YEHUSI COBPEMEHHBIX MaTE€pPUaJIOB, B TOM YHCIIE HAHOMATEPUAIOB, U HAHOTEXHOJIO-
I'MH, SJIEKTPOCTATUUECKas 3aIIMUTa, 3a3€MJICHHUE JIEKTPOIpHOOPOB, ra3opa3psaHble
JIaMIIbl, TOJTYIIPOBOIHUKOBBIE TPUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. DiaekTpoauHaMu KA.

Tema 4. Macnummnoe noe.

B3anmoieiicTBUE TOCTOSTHHBIX MarHUTOB M IMPOBOJHUKOB C TOKOM. MarHur-
HOe Tosie. BekTop mMarHuTHON WMHAyKUMH. [IpuHIMN CyNneprno3uiiuiy MarHUTHBIX
nojen. JIMHuM MarHuTHOM UHAYKIIWH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. J[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MarunuTtHoe nose B BemecTBe. @eppoOMarHeTHKy, rapa- U AMaMarHeTUKH.

TexHuyeckue ycTpoNCTBa U TEXHOJOTMYECKHE MPOLECCHl: MPUMEHEHUE MO-
CTOSTHHBIX MarHUTOB, AJICKTPOMArHUTOB, TECTEP-MYJIbTUMETP, DJCKTPOIBUTATEIb
SkoOu, yCKOpUTENH AJIEMEHTAPHBIX YaCTHII.

Hemoncmpauuu.

Kaptuna nuHMI MHAYKIIMYM MarHUTHOTO TIOJISI TIOJIOCOBOTO M TTOJKOBOOOpA3-
HOT'O IMOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHUN MarHuTHOM MHIYKIIMH TOJIS JIJTMHHOTO MPSIMOTO TTPOBOTHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOHUKA, KATYIIIKA C TOKOM.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHa Ha NOHBI 3JIEKTPOJIUTA.

HabGnronenue nBm>XeHus My4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMn AEHCTBUSA 3JIEKTPOU3MEPUTENBHOIO MPUOOpPa MArHUTORIIEKTpUYE-
CKOU CHCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



HccnenoBanrie MAarHUTHOTO IO TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB eppOMarHeTUKOB.

HccnenoBanre NedCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenune cuitbl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBneHHE >IIEKTPOMArHUTHOW MHAYKIMU. [I0TOK BEKTOpa MarHUTHON MHIYK-
unu. J/JIC nHayknuu. 3aKoH 3JEKTpOMarHuTHOM MHAYKuuu Papaznes. Buxperoe
anekTpudeckoe noie. Toku Dyko.

OJIC nHIyKIMY B IPOBOJHUKE, IBHKYIIEMCS B OJHOPOJHOM MATHUTHOM ITO-
Je.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTynika MHIYKTUBHOCTU B IIEMU MOCTOSIHHOTO TOKa. SIB-
nenne camonHaykuuu. JJ[C caMOMHIyKIIMY.

DHEprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJIOIMYECKHUE MPOUECChl: MHAYKIHUOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JIEKTPU3ALMNU TEJ MPU ABUKEHUH B MATHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HaOGmroienne ssBjieHUs 3JIeKTPOMArHUTHOW WHTYKITUH.

UccnenoBanne 3aBucumoctd DJ{C MHIYKIIMU OT CKOPOCTH U3MEHEHUsSl Mar-
HUTHOTO MOTOKA.

[IpaBuiio Jlenna.

[TameHrie MarHuTa B aTIOMUHUEBOM (MEIHOM) TpyOe.

SIBieHMEe CAaMOMHIYKIIMH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIIMKM OT CKOPOCTH MU3MEHEHUS
CHUJIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHIYKITUU.

OnpeneneHne MHIYKIUY BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebatenbhas cuctema. CBoOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. KunemaTnueckoe M IUHAMHUYECKOE OIMHUCAHHE.
DHepreTUYEecKoe ONMKrcaHue (3aKOH COXPAHEHHS MEXaHW4eCcKO sHepruu). BoiBoj



JTUHAMAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIeOaHUN U3 UX DHEPTreTUYECKOTO U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Awmmutyaa u ¢aza konedanuid. CBsi3b aMILTUTYbI KOJICOAHUN HCXOTHON Be-
JMYHMHBI C aMIUTUTYJJaMU KOJIeOaHui €€ CKOPOCTH U YCKOPEHUSI.

[lepron u vactora kojebanuid. Ilepuon MaapiX CBOOOJHBIX KoJICOaHHMI Ma-
TEMaTUYECKOT0 MasTHHUKA. [lepros cBOOOAHBIX KONeOaHUN TPYKUHHOTO MasTHH-
Ka.

[TonsiTue o 3aryxarouux konebanusx. BeiHyxaeHHbIe KoneOanus. Pe3onanc.
Pe3onaHcHas kpuBas. BiusHue 3aTyxaHusl Ha BUJ PE30HAHCHON KpUBOM. ABTOKO-
nebanusl.

TexHuyeckue yCcTpoMcTBa U TEXHOJIOIMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeILHOTO ABUKCHHUS.

HabGnrogenne He3aBUCUMOCTH NIEPUOJIA MANIBIX KOJIEOaHUM Tpy3a HA HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

HccnenoBanne konebaHuii Tpy3a Ha MAaCCUBHOM MPY>KUHE C IeNIbI0 (popMu-
pOBaHUsI MPEICTABICHUN 00 UICATLHON MOJIeNIU MPYKUHHOT'O MasiTHUKA.

3aKOH COXpaHEHUS SHEPIUU NIPU KOJICOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBanre BRIHYKICHHBIX KOJIEOaHUI.

HabGmronenne pe3onanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3mepenne neproja cBOOOIHBIX KOJIEOAHUM HUTSHOTO U MPY>KMHHOTO MasiT-
HUKOB.

N3y4yenune 3aKOHOB JBMIKEHUS TeJla B XOJ€ KOJIeOaHU Ha yIIPYTOM IOIBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

NccnenoBanrie yObIBaHMS aMILTUTY/IbI 3aTYyXaIOIINX KOJICOAHUIA.

HccnenoBanne BEIHYXICHHBIX KOJICOAHUIM.

Tema 2. dnekmpomacHumHubsle KOAOAHUA.

Koneb6arenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJICOAHUs B H]le-
albHOM KoJsiebaTenbHOM KOHType. @opmyna Tomcona. CBsA3b aMIUTUTY/IBI 3apsia
KOHJIEHCATOpa C aMIUIUTYI0M CHIIbI TOKa B KOJI€OATETbHOM KOHTYPE.

3aK0H COXpaHEHUS YHEPTUH B UACATHPHOM KOJIEOATEIIbHOM KOHTYPE.

3aryxaronme 3JIeKTPOMarHUTHbIC KoJeOaHus. BBIHYXIEHHBIE 3JIEKTpoMar-
HUTHBIC KOJICOAHWSI.



[lepemenHbIi TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYJHOE U JIeH-
CTBYIOIIIEE 3HAUCHHUE CHJIBl TOKA U HAIPSDKEHUA MPU Pa3IndHOM hopMe 3aBUCUMO-
CTH MIEPEMEHHOI0 TOKa OT BPEMEHH.

CHHyCOMIAIBHBIN NTIEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp U KAaTylIKa WH-
JYKTUBHOCTHU B LIENIM CMHYCOMUJIAJIBHOTO NIEPEMEHHOTrO ToKa. Pe3onanc tokos. Pe-
30HAHC HANPSKEHUU.

Wneanvupiii  Tpanchopmartop. IlpousBonacTBo, mepemadya u moTpeOieHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTMYECKUE PUCKHU IIPU MPOU3BOACTBE 3IJIEKTpodHepruu. Kynbrypa uc-
II0JIb30BAHUS MJIEKTPOIHEPTUHU B IIOBCETHEBHOM KU3HU.

TexHHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpoIepeiay.

Jlemoncmpayuu.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJEOAHUI OT MHYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopesnp 3IeKTpPOMAarHuTHOTO TE€HEPaTopa.

BbIHYXI€HHbIE CUHYCOUIAIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH M KOHJIEHCATOP B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC npu nocineaoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KATYIIKA UHIYK-
TUBHOCTHU Y KOHJAEHCATOPA.

Y cTpoicTBO ¥ MPUHIIMIT ACUCTBUS TpaHChopMaTopa.

Mopnenb AMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

Nzyuenue tpancpopmaropa.

HccnenoBanre nmepeMEeHHOrO TOKa 4Yepe3 MOCHeAOBATEIbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpoOMarHiTHOTO pEe30HaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBLE GOJIHDbL.

Mexanudeckue BOJHBI, YCIOBUSA MX pacnpoctpaHeHus. [lonepeunsie u mpo-
JIOJIBHBIE BOJIHBL. Ilepro, cKOpOCTh pacpoCTpaHEeHUs U JUIMHA BOJIHBI. CBOMCTBA
MEXaHUYECKUX BOJIH: OTPaKEHUE, MpeIoMiIeHHe, HHTepdepeHIus 1 TudpaKius.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHE OKPYKAIOLIEN CPEIIBL.

OJIEKTPOMAarHUTHBIC BOJIHBL. Y CJIIOBHS M3JIyYEHHUs JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTanMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.



CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPa)KEHHE, MPEIOMIICHUE, MOJIsSIpr3a-
s, UHTeppEPEeHINs U TU(PPaKLIUAL.

[IIkana 31€KTPOMarHUTHBIX BOJIH. [I[prMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3U U TeneBUACHUA. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeIbI.

TexHHUYeCcKue yCTpPOMCTBA U MPAKTUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIE WH-
CTPYMEHTHI, pajap, paauoNpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus,
YJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MPOJO0IbHBIX BOJIH.

Konebiomeecs Ten0 Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmroienue oTpakeHus U NpeioMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuud MEXaHUIECKHUX BOJIH.

AKYCTHYECKUHN PE30OHAHC.

CBoiiCTBa yNbTPa3ByKa U €ro NPUMEHEHNE.

Habmroienue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOM U 4a-
CTOTOM KoJeOaHuH.

HccnenoBanne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIIE-
HUE, NoJisipu3anus, Tudpakuus, “HTepdepeHIus.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPUOIETOBOTO U3ITYICHHIA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMoIMHEHOE pacpoCTpaHEHUE CBETA B OJHOPOJIHOM cpene. JIyu cBera.
To4euHbIli HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
riockoM 3epkaie. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKA3aTENb
npesnoMieHus. OTHOCUTENbHBINA MOKa3aTesb npenoMieHus. [IocToOSHCTBO 4acTOThI
CBETa U COOTHOILIEHWE JJIMH BOJH IPU MEPEXO0E MOHOXPOMATHYECKOrO CBETA Ye-
pe3 rpaHully pasiesa IByX ONTHYECKUX CPEJ.

Xon nydeit B mpuszme. [ucnepcust cBera. ClIoKHBIM cOocTaB 0€I0ro CBeETa.
IIBeT.

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroyl mOJIHOr0 BHYTPEHHETO
OTpaXKEHUS.

Cobuparonie u pacceuBarouiye JuH3bl. ToHKkas nuH3a. POKYCHOE paccTosi-
HUE M ONTHYECKas CWJIa TOHKOW JIMH3blL. 3aBUCUMOCTb (DOKYCHOI'O PAacCTOSTHUS



TOHKOM c(epruuecKoi JHUH3BI OT €€ TeOMETPUU M OTHOCHUTEIBHOTO TOKa3aTelis
PEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox iyya, NPOIUIEAUIETo JMH3Y MO MPOU3BOJIBHBIM YTJIOM K €€ rJIaBHOM Ofl-
Tryeckor ocu. [loctpoeHne n300pakeHUd TOUKK U OTpe3Ka MPSIMOU B coOMparo-
X U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAaX.

Ontuueckue nmpudopsl. Paspemaromas cnoco6HocTs. ['1a3 kak ontuyeckas
cucTema.

[Ipenenbl NpUMEHUMOCTHA TEOMETPUYECKON ONTHUKH.

BonnoBas onrtuka. Matepdepenius cBera. KorepeHTHbIE HCTOYHUKHU. Y CIIO-
BUS HAOJIOICHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP()EPEHIIMOHHOM KapTUHE OT
JIBYX KOTE€PEHTHBIX MCTOYHHUKOB. [IprMepbl KilacCMUYEeCKUX WHTEP(EpEeHIIMOHHBIX
CXEM.

Hudpakuus cBera. Judpakimonnas pemérka. Y cioBue HAOIIOIEHUS TIIaB-
HBIX MaKCUMYMOB TIPH MaJICHUU MOHOXPOMAaTHYECKOr0 CBETa Ha AUGPAKIIMOHHYIO
PELIETKY.

[lonspuzamus ceera.

TexHuyeckne yCcTpoilcTBa U TEXHOJOTHUECKUE TIPOLIECCHI: OUKH, JIyIa, MEpHU-
ckor, (hoToanmapar, MUKPOCKOII, MPOSKIIMOHHBIN anmapar, MpOCBETICHUE ONTHUKH,
BOJIOKOHHAs ONTHKA, AU(PAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanre npeioMIICHUsI CBETA.

Hab6nrogenue noaHoOro BHyTpEeHHEro oTpakeHus. Mojiesnb CBETOBO/IA.

HccnenoBanre Xoa CBETOBBIX IYyYKOB Yepe3 TIOCKONapalIeIbHYO MIaCTh-
HY U TIPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocKoIa, TeJIeCKona.

HaOmronenue natepdepeHinm ceera.

HaOmronenue 1iBETOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu ceera.

N3yuenue nudpakiinoHHON PEIETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpA.

HaOGmronenue nucnepcuu cBera.

HabGnronenue nonsipuzanuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenue nokazaresns npeioMIeHUs CTeKJIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHUS OT BellecTBa (Ha MpH-
Mepe KUJIKUX JINH3).



H3mepenne pOKyCHOTO pacCTOSHUS PACCENBAIOIINX JIUH3.

[Tomyuenune n300paxeHusi B CUCTEME U3 IUTIOCKOTO 3€pKaJia U JIMH3BI.

[Tomyuenune n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKONMNMYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTep)EepeHInn 1 MOJISIpU3aliii CBETa.

W3yyeHue noyisipu3aiyy CBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH IU3JIEKTPUKA.

N3ydenne uaTepdepeHInm 1a3epHOro U3IydyeHus Ha IByX LIEIIAX.

HabGmronenue nucnepcumu.

HabGmronenue u uccnenoBanue AMQPpakImOHHOTO CIEKTpa.

W3mepenne IIMHBI CBETOBOW BOJIHBI.

[Tonmydyenue crnekTpa U3ITy4eHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIHOHHOM
PELIETKHU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

['paHuIIBl TPUMEHUMOCTH KJIacCUYECKOW MexaHuku. lloctynarsl criennanb-
HOM TEOPUHU OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpa3zoBanus Jlopenna. Ycmuo-
BHUE€ NPUYUHHOCTU. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIEHUE BPEMEHU U
COKpAILIEHHUE JIHBI.

OHEeprus 1 UMILYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTUIIBl. DHEPTHUS
MIOKOSI.

TexHU4ecKue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIN 3aPSyKEHHBIX YaCTHULL.

YyeHn4eckui IKCIIEPUMEHT, JIa00paTOpHBIC PaOOTHI, MPAKTUKYM.

OnpeneneHue UMINyJbca U SHEPTUU PEIATUBUCTCKUX yacTull (mo ¢oTorpa-
(busAM TPEKOB 3apsSKEHHBIX YACTUIl B MArHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBeCHOE TeIIOBOE M3JIydeHUE (M3IydyeHUe aOCOTIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. 'unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPruUsi U UMIYJIbC (HOTOHA.

dorordpdext. Onpitel A. I'. CronetoBa. 3akonsl hoToddderra. YpaBHEHHE
OunmrenHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddexra.

JlaBnenue cBeta (B 4aCTHOCTH, JIaBJICHHE CBETa HAa a0COJIIOTHO MOTJIOLIAI0-
Y10 1 a0COJIIOTHO OTpakarolryto nosepxHoctsb). OnwiThl 1. H. Jlebenena.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoiurd. Jlnuna BosHb! 1e bponns u
pasMepbl o0JacTH JIOKaIM3allMd JBUXKYylIeicss dactuisl. KopmyckynspHo-
BOJIHOBOM yanusMm. Judpakius 37eKTpOHOB Ha KpUCTAIIax.

Cneunduka uzmeperuii B Mukpomupe. COOTHOUIEHUSI HEONPENeIEHHOCTEH
['eitzendepra.



TexHndecKue yCTpOUCTBa U TEXHOJIOTHIECKUE TPOIECCHI: CIIEKTpoMeETp, (Ho-
TORJIEMEHT, ()OTOIATYNK, TYHHEIIbHBIH MUKPOCKOII, COJTHEUHAsi OaTapesi, CBETO M-
OZl.

Jemoncmpayuu.

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

HccnenoBanne 3aBUCHUMOCTH CONPOTHUBIICHUS MOJYNPOBOJHUKOB OT OCBE-
IEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanne Gporopesucropa.

N3mepenne nocrosinHoi [Inanka Ha ocHOBe uccienoBanus Gporodddekra.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA Y€PE3 CBETOAMO/L OT HAIPSKECHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBAHUIO CTpoeHus aroma. [imanerapuas monens aroma Pe-
3epdopa.

[Toctynatel bopa. M3nyyenue u nornonieHre (pOTOHOB MPHU MEPExXojie aTomMa
C OAHOTO YPOBHSI JHEPIUU HA IPYTOM.

Buapl ciektpoB. CieKTp ypOBHEN YJHEPTUH ATOMA BOJOPOAA.

CnoHTaHHOE U BBIHYXJCHHOE U3JlyueHue ceera. Jlazep.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HaOmronenue mMHENYaThIX CIIEKTPOB.

YCTpONUCTBO U IEVCTBUE CYETUYNKA NOHU3UPYIOIIUX YACTHII.

OmnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

HaOmronenue muHe4aToro crekTpa.

HccnenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOW Punbepra.

Tema 3. Duzuka amomnozo A0pa u 31eMeHMAPHBIX YACHUY,.

Hyxnonnast monens snapa [elizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. N30Tomnsl.

PagnoaktuBHOCTh. Anb(a-pacnaa. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacrnan. ['amma-n3nyuyeHue.

3aKkoOH pPaAUMOAKTUBHOTO pacnaga. PagunoakTUBHBIE H30TOMNBI B MPHUPOJE.
CBoOIICTBa MOHHU3UPYIOLIETO H3Iy4YCHHs. BIusHUE paIMOAaKTUBHOCTH Ha >KUBBIE
opranu3Mbl. EctecTBeHHBIN (oH uznydeHus. Jlosumerpus.



OHeprus CBA3M HYKJIOHOB B sipe. S aepubie cuibl. JledekT Macco sapa.

SAnepusie peakiuu. Jlenenue u cunrtes saep. Snepusie peaktopsl. [Ipodiemsr
YIPABIISIEMOTO TEPMOSIEPHOTO CUHTE3a. DKOJOTMYECKHUE ACIIEKThI Pa3BUTHS SAEP-
HOW YHEPTEeTUKMU.

Metozasl perucTpalyy U UCCIIEI0OBAHUS DIEMEHTAPHBIX YaCTHII.

dyHIamMeHTaJbHbIE B3aUMOJAECUCTBUA. baprnoHbl, Me30HBI U JenToHkbI. lIpen-
craBiaeHue o CtannapTHoil moaenu. KBapk-riirooHHast MOJIENb aAPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas matepus U TEMHas
SHEPIUsl.

EnunHcTBO Qusnueckoit KapTUHBI MHPA.

TexHuyeckue yCTpoMCTBa U TEXHOJIOTHYECKUE IIPOLIECCHI: TO3UMETP, Kamepa
Bunibcona, siiepHbIil peakTop, TEPMOSIACPHBIA peakTop, aToMHasi 0oMOa, MarHuT-
HO-pE30HaHCHas ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTlOMUHUEM.

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. [I[puMEeHUMOCTb 3aKOHOB (DM3UKH JJIs1 OOBICHEHUSI TPUPOJIBI KOCMHU-
YeCKUX 0OBEKTOB.

Metoapl acCTpOHOMHUYECKUX UcciieqoBaHnil. COBpeMEHHbIE ONTUYECKUE TeJIe-
CKOIIBI, PAJMOTEIECKOIBI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3aH0r0 HeOa. Co3Be3nus, sipkue 3BE3/Ibl, MJIAHEThI, UX BUIUMOE JBH-
JKEHHE.

ConHeuHas cucrtema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOW IMTOCIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBe-
TUMOCTB» JIJISl 3BE3]] TJIABHOM MOCJIEIOBATEIILHOCTH. BHYTpEHHEE CTPOCHUE 3BE3I.
CoBpeMEHHBIE MPEICTABICHUS O MPOUCXOKAECHUN U 3BOMOIMU CoNHIA U 3BE3N.
DTanbl KU3HU 3BE3.

Mneunsiii [Iyte — Hama ["anaktuka. [Tonoxxenue u nBmxenue Connua B I'a-
nakTuke. Tunel ranaktuk. PaguoramakTuky v kBasapbl. UEpHBIE AbIPBI B sApax ra-
JAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus.



Habmronenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPHUIIOKEHHUMN I ONpEAeSIeHUs MOJI0KEHN HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3usi CEBEpHOTo MOMylIapHs U SpKUE 3BE3-
JBL.

Habmronenus B teneckon JIyHsl, miaHeT, TYMAHHOCTEN U 3BE3AHBIX CKOILIE-
HHU.

Pu3nyecKuil NPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUYHMH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTU U3MEPEHUN (PU3UUYECKUX BEJIUYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUHN, UCCIEAOBAaHUNA 3aBUCUMOCTEHN (pu3nue-
CKUX BEJIMYUH, IPOBEPKA MPEUIOKEHHBIX TUIIOTE3 (BBIOOP M3 padOT, ONUCAHHBIX B
TEMaTHYECKUX pa3fenax «Y4YeHHYECKUH HKCIEPUMEHT, J1a00opaTOpHbIE padOTHI,
MPAKTUKYM» ).

Oo6o01maroiee NOBTOPEHUE.

O0o0uIeHne U cucTeMaTH3alus CoJep KaHusl pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoauHamuKkay, «Konebanus
U BOJHBDY, «OCHOBBI CHELMATILHOM TEOPUH OTHOCUTENIbHOCTH», «KBaHTOBas (pu-
3UKa», « DIEMEHThI ACTPOHOMUH U ACTPOPUBHKIY.

Ponb (u3uKy ¥ aCTpOHOMUU B SKOHOMHYECKOM, TEXHOJIOTMYECKOM, COLIMAIb-
HOMW U 3THYECKON cepax NesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKH U acTpo-
HOMHHM B COBPEMEHHOM HAYYHOW KapTUHE MHPA, 3HAYCHUE ONUCATEIBHOU, CUCTE-
MaTU3HUPYIOIeH, OOBICHUTEILHON W TMPOTHOCTHYECKOW (GYHKIUN (puandeckomn
TEOPHUH, POJb PU3NYECKONW TEOPUU B (POPMUPOBAHUU MPEICTABICHUN O (u3nye-
CKOM KapTUHE MUPA, MECTO (PU3UUECKOW KapTUHBI MUPA B OOILEM PsIly COBPEMEH-
HBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIEe CBSI3H.

N3yuenne kypca pusuku yriy0iaeéHHoro ypoBHs B 11 kiacce ocyIiecTBiseT-
Cs C YUETOM COJZIEPKATEIbHBIX MEKIIPEIMETHBIX CBA3EH C KypcaMHU MAaTEMAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusmueckas BEITUUYMHA, 3aKOH,
Teopusi, HAONIOACHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, U3MEpPEHue, Mo-
I'PELIHOCTH U3MEPEHUI, U3MEPUTEIbHBIE TPUOOPHI, IU(pOBast 1adOpaToOpHsl.

Mamemamuka: pelieHUE CUCTEMBl YpaBHEHHUW. TpPUTOHOMETpHYECKHE
(GYHKIIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOPBI M MX NMPOEKIMH HA OCH KOOPJIMHAT, CIOKEHHE BEKTOPOB.
ITpousBogHble 3neMeHTapHBIX (yHKUMA. [Ipu3Haku nogoOusi TPEYroJbHUKOB,
OIpeeNIeHUE MIIOAAN IIJIOCKUX GUryp u o0béMa Tell.



Bbuonozun: >nektpuyeckue SBIECHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JIBUKEHHS B KHUBOW MPUPOJE, IKOJIOTHUYECKHE PUCKHU MPU MPOU3BOJICTBE IIEKTPO-
SHEPIrUH, INEKTPOMATHUTHOE 3arpsI3HEHUE OKPYXKAIOUIEHW CPEIbI, YIbTPA3BYKOBas
JMarHOCTUKA B MEJULIMHE, ONITUYECKUE SABICHUS B )KUBOW MPUPOJE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPBIX
TeJ, MEXaHU3Mbl O0pa30BaHUsl KPUCTAJUIMYECKOM PEIIETKH, CIEKTpajJbHbIA aHa-
3.

I'eocpagpua: maruuTHble TONIOCA 3€MIIM, 3QJIEKW MArHUTHBIX pyl, (oTo-
ChEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonozusa: npuMEHEHNE TTOCTOSHHBIX MAarHUTOB, JJIEKTPOMATHUTOB, JJICK-
TpoABUTaTENb SIKOOU, reHepaTop MePEeMEHHOTO TOKa, MHIYKIIMOHHAS MeYb, TUHUU
AIEKTpONEPEaAY, MIEKTPOABUTATEND, Pagap, PaAUONPUEMHUK, TEIEBU30D, aHTEH-
Ha, Tenedon, CBY-neub, ynbTpa3ByKoBasi JUArHOCTUKA B TEXHHUKE, MPOEKIIMOH-
HBIM anmapar, BOJOKOHHAs ONTHKA, COJIHEYHAsi OaTapesi, CIyTHUKOBBIE MPUEMHU-
KM, SIICPHAs] SHEPIETUKA U SKOJIOTUYECKUE ACTIEKTHI €€ Pa3BUTHSL.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA YPOBHE CPEJIHEI'O OBILIET'O OBPA3OBAHUAJIMYHOCTHLIE PE-
3VJIBTATBI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOro npenmera «Dusukay momx-
Hbl OTpa)xaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIMXCA PYKOBOICTBOBATHCSA
chOpMHPOBAHHON BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OPHU-
CHTallUM, MMO3UTUBHBIX BHYTPEHHUX YOEXKJIECHHI, COOTBETCTBYIOIIMNX TPAIUIIMOH-
HBIM IIEHHOCTSIM POCCHMCKOTO OOIIEeCTBa, PACHIMPEHHUE KU3HEHHOTO OIMbITa U
OIBITA JIESITEIBHOCTU B IIPOLECCE PEAIU3alMU OCHOBHBIX HAIPABJICHUN BOCIIWTA-
TEJIbHOM JAEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hOpMUPOBAHHOCTH I'PAKIAHCKON MO3UIUU O0YUAIOIIEr0oCs KaK aKTUBHO-
IO ¥ OTBETCTBEHHOT'O WIEHA POCCUICKOTO O0IIECTBA;

e TMPUHATHE TPATUIIMOHHBIX OOIICUETOBEYECKUX T'YMAHUCTUYECKUX U JIEMO-
KPAaTHYECKNX LEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO AESATEIBHOCTh B MHTEPECAX IPakKAaHCKOTO
oOIIeCTBa, Y4acTBOBATh B CAMOYIPABICHUHU B 00Pa30BaTEIbHON OpraHu-
3a1uu;

e YMEHHE B3aUMOJCHCTBOBATH C COLMAIBHBIMH WHCTUTYTAMHU B COOTBET-
CTBUHM C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOPMUPOBAHHOCTh POCCHUUCKON TPaKIaHCKOW HISHTUYHOCTH, IATPHO-
THU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJla B IOCTPOECHUE YCTOMUMUBOTO OYAYIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DJCTETUYECKOE OTHOUIEHME K MUpPY, BKIIOYAsl 3CTETHUKY HAyYHOTO TBOpYE-
CTBa, IPUCYIIETO (PU3NUECKOIN HAYKeE.

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEC K pa3uyHbIM chepam nmpodecCHOHATBLHONU eI TEIbHOCTH, B TOM
YHClie CBSI3aHHBIM C (PM3MKON M TEXHHMKOW, YMEHHE COBEpIIATh OCO3HAH-
HBIA BBIOOp Oyaymieil mpodeccuu U pean30BBIBATH COOCTBEHHBIC KU3-
HEHHBbIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO U caMOOOpa3oBaHUIO B 00J1a-
CTH (PU3UKHU Ha MPOTSHKEHUU BCEH KU3HHU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOPMHUPOBAHHOCTh IKOJOTUUECKON KYJIbTYPhl, OCO3HAHUE TJIO0ATHHOTO
XapakKTepa AKOJOTUUECKUX MpolIeM;

IUIAHUPOBAHHUE M OCYIIECTBIICHUE JICMCTBUI B OKPYXKAIOIIEH Cpelie HA OC-
HOBE 3HAHUA 1I€JIE YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;

pacCIIMPEHUE OIbITA JESITEIBHOCTH IKOJOTMYECKOW HAIpPaBICHHOCTH Ha
OCHOBE UMCIOITUXCS 3HAHUH 110 (PH3HUKE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;
OCO3HAaHHWE IEHHOCTH HAyYHOU JESITEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus: GU3HKU OCYIIECTBIISITH MPOEKTHYIO U MCCIIEIOBATEIBCKYIO J€sI-
TEJIbHOCTh UHAUBUIYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENLHO (OPMYJIMPOBATh U aAKTyaJIH3UpPOBATh MpOOJIEMy, pac-
CMaTpUBaTh €€ BCECTOPOHHE;

OIIPEIEIIATh LENH AEITEIIbHOCTH, 3a1aBaTh IMapaMeTPhbl U KPUTEPUU UX JO-
CTH>KEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH W MPOTUBOPEUHS B pacCMaTpuBaeMbIX (DU3U-
YECKUX SABJICHUSAX;

pa3pabaThiBaTh IJIaH PEMICHUS MPOOJIEMbI ¢ YIETOM aHaIN3a UMEIOIINUXCS
MaTepUATbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJib-
TaTOB LEJISAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBUSIX PEATBHOTO, BUPTYaJIb-
HOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMH y4€OHO-UCCIIEIOBATENLCKON U POEKTHOM AesITeNbHO-
CTU B 00JacT (PU3MKH, CIOCOOHOCTBIO U FOTOBHOCTBIO K CAMOCTOSTEIIb-
HOMY TOMCKY METOJIOB pelIeHMs 3a]a4 (U3HUECKOTO COACpKaHHs, MPH-
MEHEHUIO Pa3JInYHbIX METO/I0B TO3HAHMS;

BJIA/IETh BUAAMM JESATEIBHOCTH MO IMOJIyYEHHUIO HOBOTO 3HAHHUSA, €r0 WH-
TepIpeTauy, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IUYHBIX yUCOHBIX
CUTyaIUsiX, B TOM YHCJIE MPU CO3TaHUU YU€OHBIX MPOEKTOB B o01actu pu-
3UKHU;

BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3W M aKTyaJU3UpOBATH 3a/]auy,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUs, HAaXOAUTh apryMEHTBI JUI JOKa3aTelb-
CTBa CBOMX YTBEPXKICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;
aHAJIM3UPOBATh MOJIYUEHHBIE B XOJ€ PEIICHUS 3aJa4H pPe3yJIbTaThl, KpUTHU-
YECKU OLICHMBATh MX JIOCTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHUE B HO-
BBIX YCJIOBUSIX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHON JIes-
TEJIbHOCTH, B TOM YHCJIE€ IPU U3yUYECHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;
YMEThb MEPEHOCUTh 3HAHUS MO (PU3MUKE B MPAKTUYECKYIO 00JacTh >KM3HE-
NEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIE UJEH, PEIaraTb OpUruHAJIbHbIE MOAXObI U PEIICHHUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Pabora c nundopmanueii:

BJIaJICTh HABBIKAMH IOJIyYeHHS HWH(popMaruu (PU3MUecKoro coaep kaHus
U3 HWCTOYHWKOB PA3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIIECTBIIATH ITOWCK,
aHaJIM3, CHCTEMATHU3AIlMI0 M WHTEPHpPETAlni0 WH(POpPMAIUU pPa3IMIHBIX
BHJIOB B ()OPM TNIPEJICTABIICHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCITOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEX-
HOJIOTHH B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIlMOH-
HBIX 3aJlay ¢ COOJII0JICHUEM TPeOOBaHMUM APrOHOMUKHU, TEXHUKHU Oe3orac-
HOCTH, TUTHEHBI, pecypcocOepeKeHus, MPABOBBIX M ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30IMacCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMSI B Pa3IMUHBIX (popMmaTax c
y4€TOM HazHaueHHs MHGOPMAIIUU U 1IEJIEBON ayIUTOPUU, BHIOUpAsi ONTH-
MaJbHYI0 (OpMY TIPEACTABICHUS U BU3yaJIU3aIUH.

KoMMmyHMKAaTHBHBIE YHHBeEpCaJbHbIe y4eOHbIe JeHCTBHS:

OCYILECTBIATh OOIIEHNE Ha ypoKaxX (PM3UKU U BO BHE-YPOUHOM JESATENb-
HOCTH;



pacro3HaBaTh MPEANOCHUIKH KOHGIMKTHBIX CUTYyallud W CMAr4arh KOH-
(bIMKTHL;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHSI C MCIIOJb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMAaTh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIWBUIYalb-
HOM paboThI;

BbIOMpATh TEMATHUKy U METOJbI COBMECTHBIX JACUCTBHUNA C y4ETOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXKJJOTO WieHa KOJJICKTHBA,;

NPUHUMATD 1eJT1 COBMECTHOM JEATENbHOCTH, OPTaHU30BbIBATh U KOOPAH-
HUPOBATh JEHCTBUS MO €€ JOCTH)KEHUIO: COCTABIIATh IUJIaH JEUCTBUM, pac-
IPEesITh POIH C yYETOM MHEHHH y4aCTHHUKOB, OOCYKIaTh Pe3yJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KaueCTBO CBOETO BKJIaJa M Ka)XJOr0 Y4YacTHHKA KOMaHJIbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejjiaraTh HOBbIE TPOEKTHI, OIICHUBATH UJIEU C TMO3UIIMKA HOBU3HBI, OpH-
TUHAJIBHOCTH, IPAKTHYECKON 3HAUUMOCTH;

OCYIIECTBISTh TTO3UTUBHOE CTPATEIrHUECKOE MOBEICHUE B PA3INYHBIX CH-
Tyalusx, NPOsIBISTh TBOPUECTBO U BOOOpakeHHE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENbHO OCYUIECTBISATh MO3HABATENbHYIO NEATEILHOCTh B 00Ja-
CTH (DU3UKHU M AaCTPOHOMUH, BBISBIISITH TPOOJIEMBI, CTABUTH U POPMYIIUPO-
BaTh COOCTBEHHBIE 3a/a4H;

CaMOCTOATENILHO COCTABJIATH TUIAH PEIICHUS! PACUETHBIX M Ka4eCTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUs MPaKTUYECKOM padOThl ¢ YYETOM HMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacMpATh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANouTe-
HUM;
JienaTh OCO3HAaHHBIN BBIOODP, apryMEHTUPOBaTh €ro, OpaTh Ha ce0s OTBET-
CTBEHHOCTb 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN

YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,



e BJAJIETh HaBBIKAMHU MO3HABATEIHHON PeIIEKCUH KaK OCO3HAHUS COBepIIIa-
eMbIX JEHCTBUI U MBICTUTENBHBIX MPOIECCOB, HX PE3yJIbTATOB U OCHOBA-
HUM;
e HCIOJb30BaTh MPUEMBI pedICKCUU JIJISl OIIEHKU CUTYallMU, BIOOpa BEPHO-
IO pelIeHHUS;
e YMEThb OILICHUBATh PUCKH W CBOEBPEMEHHO NMPUHUMATH PEHICHHS MO HUX
CHIDKEHHUIO;
e TMPUHUMATb MOTHBBI U APTYMEHTHI JIPYTUX MPU aHAIIM3€ PE3YJIbTATOB JEsi-
TEJILHOCTH;
e IPUHHUMATH ce0sl, MOHUMAsi CBOU HEAOCTATKU U IOCTOMHCTBA;
e TPUHMMATH MOTHBHI U apTYMEHTHI APYTUX MPH aHAIN3E PEe3yIbTaTOB Jes-
TETbHOCTH;
e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.
B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
(bu3MKe I YpOBHS CpeaHEro o0uiero oopa3zoBaHusl y oOy4daromuxcs COBEPILIEH-
CTBYETCSl SMOLIMOHAIbHBIN MHTEJIEKT, TIPENOoaralomuil choOpMUPOBAHHOCTD:

e CaMOCO3HAaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMO-
HaJIbHOE COCTOSIHME, BUJAETHh HANpPaBJICHUS Pa3BUTHS COOCTBEHHON 3MOIMO-
HaJIbHOU c(pepbl, ObITh YBEPEHHBIM B ce0e€;

e CaMOpEryJIHpPOBaHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHUE TPUHHU-
MaTh OTBETCTBEHHOCTb 3a CBOE TOBEJEHUE, CIIOCOOHOCTH AJANTHPOBATHCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTh, OBITH OTKPBITBIM HOBO-
My,

e BHYTPEHHEH MOTHMBAIlMH, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHUIO
e U YCIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH, UCXOMS U3
CBOMX BO3MO>KHOCTEH;

e HMIATHM, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE CO-
CTOSIHUE APYTUX, YUYUTHIBAThH €r0 MPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

e COIMANFHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BBICTpaMBaTh OT-
HOILIEHUSI C JIPYTUMH JIFOJIbMHU, 3a00TUTHCS, MPOSIBISITH MHTEPEC U pa3peliaTh
KOH(DIIUKTHI.

[MPEAMETHBIE PE3VJIBTATBI

K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl Ha YriyOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

e TOHUMATh POJb GUZUKU B IKOHOMUYECKOM, TEXHOJIOTMUYECKOMH, IKOJIO-

TMYECKOM, COLIMATIBHOM M 3TUYECKOU cdepax NesATEIbHOCTH YEJIOBEKa, pOJib U



MeCTO (DM3UKH B COBPEMEHHOW HAyYHOW KapTUHE MHUpA, 3HAYCHUE OMUCATENh-
HOM, CHCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOM W NPOrHOCTUYECKOW (DYHKIIMIA
(GU3UYECKON TEOPUHM — MEXAHUKH, MOJICKYJIAPHON (PU3UKM U TEPMOIUHAMUKH,
posib (pu3MUecKod Teopur B (HOPMUPOBAHUM NPENCTaBICHUNA O (puzndeckoi
KapTHHE MUPA;

e pPa3IMYATh YCIOBHUS MPUMEHHUMOCTH MoJieNiel (PU3NIECKUX Tel U TPO-
LIECCOB (SIBJIEHMI): HHEpLHUAIbHAs CUCTEMA OTCUYETA, A0CONIOTHO TBEPIOE TEIIO,
MaTepHuaibHas TOUYKa, PABHOYCKOPEHHOE JIBIXKEHHE, CBOOOIHOE TajieHue, adco-
JTIOTHO ynpyras nedopmaiusi, aOCONIOTHO YNpPyroe W aOCOJIOTHO HEYIPYroe
CTOJIKHOBEHHMSI, MOJICJIH Ta3a, KUJIKOCTU U TBEPAOTO (KPUCTAJUIMUECKOTO0) Tea,
WJICANIbHBIN Ta3, TOYCUHBIN 3apsJl, OQHOPOJHOE JIEKTPUIECKOE MOJIE;

e pasnuyaTth yCJIOBUS (TpaHULIbI, 00JIACTH) MPUMEHUMOCTH (PU3UIECKUX
3aKOHOB, MTOHUMATh BCEOOIIUN XapakTep (yHIaMEHTaIbHBIX 3aKOHOB U OTrpa-
HUYEHHOCTbH UCIOJIb30BAHUS YACTHBIX 3AKOHOB;

e AHAIM3UPOBATH U OOBICHATH MEXAaHUYECKHE MPOLECCHl U SBICHUS,
UCIIOJIb3Ys OCHOBHBIE TMOJIOKEHUSI M 3aKOHBI MEXaHUKU (OTHOCHUTEIIBHOCTh Me-
XaHUYECKOTO JIBHXKEHUS, POPMYIIbl KHHEMATUKH PAaBHOYCKOPEHHOTO JABKECHMUS,
npeoOpa3oBanus [amuiest 1jis CKOPOCTH W TiepeMeleHus, 3akoHsl HproToHa,
IPUHIUIT OTHOCUTENIILHOCTU [ anuies, 3aKOH BCEMUPHOTO TATOTEHUSI, 3aKOHBI
COXpPaHEHUS UMITYJIbCA U MEXaHUYECKON IHEPTHH, CBSA3b PaOOTHI CHUJIBI C U3MeE-
HEHHEM MEXaHWYECKOW JHEpruM, yCJIOBUS paBHOBECUs] TBEPAOrO Teia), MpU
ATOM HCIIOJIb30BATh MaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpazoBaHuil [amwiiesi, BTOporo u
TPETHErO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHHUs] UMITYJIbCA U MEXaHUYECKON
SHEPIrYH, 3aKOHA BCEMHUPHOT'O TATOTCHUS;

e AHAM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBJICHUS, HC-
noJib3yst oCHOBHBIE moJokeHnst MKT 1 3akoHBI MOJEKYISIpHON (DU3UKU U TEP-
MOJMHAMHKU (CBSI3b JABJICHUS HJICAJIBHOTO Ta3a CO CPEIHEN KUHETUYECKOU
SHEPrUeN TEIUIOBOTO JIBWKEHUS W KOHLIEHTPALMEN €ro MOJEKYJI, CBA3b TEMIIE-
paTypsl BELIECTBA CO CPEIHEW KMHETUYECKOM DHEPTUEN TEIJIOBOTO JIBUKECHUS
€ro YacTHL, CBSI3b AABJIEHUS UACAJIBHOIO I'a3a C KOHLEHTPALMEN MOJIEKYJ U €ro
TeMIleparypou, ypaBHeHue MenaeneeBa—KiianenpoHa, MmepBblii 3aKOH TEPMO-
JMHAMUKH, 3aKOH COXPAHEHUS! YHEPTUH B TEIUIOBBIX MPOIIECCaX), MPU ITOM HC-
M0JIb30BAaTh MATEMATUUYECKOE BBIPAXKECHUE 3aKOHOB, YKAa3bIBaTh YCJIOBHUS MPUME-
HUMOCTH ypaBHeHUs1 MeHeneeBa—Knamneipona;

e AHAIU3UPOBATH U OOBSACHSITH IICKTPUUECKUE SABICHUS, UCIOJIB3YS OC-
HOBHBIE TIOJIOKEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKH (3aKOH COXPaHEHHUSI dIEKTPU-
YECKOro 3apsaa, 3akoH KylloHa, MOTEHIHAIBHOCTD 3JIEKTPOCTATUYECKOTO TOJIA,
MPUHLHUI CYNEPHNO3UIINHN JICKTPUUECKUX TOJIEH, ITPU ITOM YKa3bIBasl YCIOBUSA



MIPUMEHUMOCTH 3akOoHa KyJioHa, a TakKe MPaKTUYECKHA BAXKHBIC COOTHOILICHUS:
3aKoHbI OMa JIJIs1 ydacTKa LeNH U JJIS 3aMKHYTOM 3JIEKTPUYECKOU 11eMH, 3aKOH
Jlxoyns—Jlenna, mpaBuna Kupxroda, 3akonsr @apasnes 11st 5JIeKTpoIin3a);

e ONHCHIBATH (PU3UUYECKUE MPOLECCHI U SIBJICHUS, UCIIONb3Ys BEJIMUNHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHNE, UMITYJILC TEJIA U CUCTEMBI TEJI, CUJIa, MO-
MEHT CHWJIbI, IaBJICHUE, MIOTCHIMAJIbHASL SHEPTUsl, KHHETUYECKAsl DHEPIUs, MeXa-
HUYECKasi HEprus, paboTa CUibl, IIEHTPOCTPEMUTEILHOE YCKOPEHHE, CUjla Ts-
JKECTH, CUja YIOPYrOCTH, CHJIa TPEHUS, MOIIHOCTb, SHEPIUsl B3aHMMOJCHCTBHUS
Tena ¢ 3emui€il BONMM3U €€ MOBEPXHOCTU, DHEPIrusl YIpyroi nedopmainuu mnpy-
YKUHBI, KOJJMYECTBO TEIUJIOTHI, a0COJIIOTHAs TeMIieparypa Tena, pabora B TEpMO-
JTMHAMUKE, BHYTPEHHSSI SHEPTHUsl UI€abHOTO OJJHOATOMHOTO rasza, paboTa uie-
aJBbHOIO ra3a, OTHOCUTEIIbHAS BIAXKHOCTh Bo3ayxa, KII/[ naeanbHOTO TEIIOBO-
ro JBUIATENs; JJIEKTPUUECKOE IO0JIE, HANPSHKEHHOCTh AJIEKTPUYECKOTO IOJI,
HaIpsHKEHHOCTD MOJISI TOUEUHOTO 3apsiia WiK 3apsKEHHOTO 11apa B BAKYyME U B
JTADJICKTPUKE, MOTCHIUAI 3JIEKTPOCTATUYECKOTO MOJIsS, PAa3HOCTh MOTEHIIUAJIOB,
ANEKTPOABUKYIIAsA CHJIA, CHAJIA TOKA, HAMPSIAKECHUE, MOIIIHOCTh TOKA, 3JIEKTPUYE-
cKasi EMKOCTh IIJIOCKOTO KOHJEHCATOpPAa, COMPOTUBIIEHUE yYaCTKa LIENH C MOCIIe-
JIOBATEJIbHBIM U NIApaJUIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS AJIEKTpUYE-
CKOTI'0 I0JIs1 KOHJEHCATOoPA;

e OOBACHATH OCOOCHHOCTHU MPOTEKAHUS (PU3UUECKUX SBICHUN: MEXaHU-
YECKOE JIBUKEHHE, TEIUIOBOE JBM)KEHUE YaCTHUI] BEIIECTBA, TEILIOBOE PAaBHOBE-
cue, OpOoyHOBCKOE JBMKeHue, nudy3us, ucnapeHue, KUIMEeHe U KOHIeHcaIus,
IJIABJICHUE M KpPUCTAJUIM3alMs, HAIPABIECHHOCTh TEIUIONEpEIauu, dIEKTPU3aALIUS
T€Jl, SKBUMIOTEHIIUAIBHOCTh IIOBEPXHOCTHU 3aPSIKEHHOTO MPOBOIHUKA;

e TPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJIHOW (PU3MYECKON BEIMYU-
HBI OT JPYro¥ C UCIOJIb30BAHUEM MPSMBIX U3MEPEHHH, PU 3TOM KOHCTPYHPO-
BaTh YCTaHOBKY, (DUKCUPOBATH PE3YIbTaThl MOJIYICHHONW 3aBUCUMOCTH (pr3nde-
CKUX BEJIMYWH B BUC TpauKoB ¢ yIETOM aOCOMIOTHBIX MOTPEIIHOCTEN HU3Me-
peHMH, AeNaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIEAOBAHMUS;

e TPOBOAUTH KOCBEHHBIE M3MEPEHUS (HU3NYECKUX BEIUYHMH, MPU ITOM
BBIOMpATh ONTUMABHBIN METOJ U3MEPEHUS, OLICHUBATH A0COIOTHBIE U OTHOCH-
TEJIbHBIE MTOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

e TPOBOAUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: TIIIaHUPO-
BaTh DKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
MOJIyYEHHBIE PE3YJIbTATHI U AENaTh BBIBOJ O CTATYCE MPEITI0KEHHON TUIIOTESBI;

e coOmo/aTh TpaBmiIa 0€30MacHOTO TpyAa MPU MPOBEICHUN UCCIEN0-
BaHMI B paMKax yd4eOHOTO OJKCIEpUMEHTa, TMpaKTUKymMa M ydeOHO-
HCCIIEIOBATEIIBCKOW UM MPOEKTHOM JIESTEIbHOCTH C HCHOJIb30BAHUEM HU3MEPHU-
TEJIbHBIX YCTPONCTB U J1a0OPATOPHOTO 00OPYAOBAHMS;



e peImaTh pacu€THHIE 3a7a9d C SIBHO 33JIaHHOW M HESIBHO 3aJIaHHOU (H-
3UYECKOM MOJIENbIO: HA OCHOBAaHUH aHAJIM3a YCIOBUsA 0OOCHOBBIBATH BHIOOP (-
3UYECKOM MOJeNr, OTBeYaroiel TpeOoBaHUsAM 3aauu, TPUMEHATh (HOPMYIIHI,
3aKOHbBI, 3aKOHOMEPHOCTH U MOCTYJAThl (U3HUUECKUX TEOPUH MPHU UCIOJIb30BA-
HAW MaTEMATHYECKUX METOJIOB PEIICHUS 3a/1a4, MPOBOJUTH PACUETHl HA OCHO-
BAaHUU HUMEIOUIUXCS JAHHBIX, aHAJIU3UPOBATH PE3YJbTaThl U KOPPEKTUPOBATH
METO/IbI PEIICHUSI C YUETOM MOTYUYEHHBIX PE3YJIbTATOB;

e pellaTh KauYeCTBEHHbIC 3a7auM, TPeOyIOUIUEe MPUMEHEHUs 3HAHUN U3
pa3HbIX pa3fe’oB Kypca (PU3MKH, a TaKKe WHTErpaldyd 3HAHUW U3 JIPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOI'O0 IIMKJIA: BBICTPAUBATh JIOTUUECKYIO IEMOYKY
paccyXAeHUM ¢ OMOPOM Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE
SIBJICHUS;

e WCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB pabOThl U3MEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTHYECKUX MPOLIECCOB;

e TMIPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKU, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO MUpPA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

e AHAJIM3UPOBATh W OICHUBATH IMOCJEJCTBUS OBITOBOW M MPOU3BO/I-
CTBEHHOH JESATENbHOCTH YEJIOBEKA, CBSI3aHHOM € (PU3MYECKUMH MPOLECCaMU, C
MO3ULUNA 3KOJOTUYECKON 0€30MMacCHOCTH, MPEACTABICHUI O pallMOHATIBLHOM IPU-
POJOIOIB30BaHUN, & TAKKE Pa3yMHOM HCHOJIb30BAHUM JOCTHKCHUN HAayKH U
TEXHOJIOTUH JIJIs JaTbHEHIIEro pa3BUTHSI YeJIOBEUECKOTO 00IIEeCTBa;

e TPHUMEHSTH Pa3IUYHBIE CIIOCOOBI paboThl ¢ mHbOpMaIrmeit gusnye-
CKOT'O COJICpXKaHUsI C UCIOJIb30BAaHUEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEX-
HOJIOTUH, TIPY 3TOM HCIMOJb30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIO-
MM JJI  TIOMCKa, TepepaboTKh U TpPEeAbsSBICHUS Yy4yeOHOM U HAy4YHO-
MOMYJISPHON MHPOPMAIIUU, CTPYKTYPUPOBAHUS M HHTEPIIPETAIIMU HH(OpMAITUH,
MOJTYYEHHOW U3 Pa3IMUHbIX UCTOYHUKOB, KPUTUUECKU aHAJIM3UPOBATH IMOJTyda-
eMYI0 HH(QOpPMAIIUIO U OLIEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUX-
Csl 3HAHUM, TaK U HA OCHOBE aHaJM3a UCTOUYHHUKA WH(pOpMAITUH;

e TPOSIBIIATH OPraHU3aAlUOHHBIC W MTO3HABATEIbHBIE YMEHHS CaMOCTOSI-
TEJIHLHOTO MPUOOPETEHUSI HOBBIX 3HAHHM B MPOIECCE BBHIOTHEHHS MMPOCKTHHIX U
y4eOHO-UCCIIeI0BATEILCKUX PadoT;

e paboTaTh B IpyNIe C UCIOJHEHUEM DPAa3IUYHbIX COIMAIbHBIX POJIEH,
IJIAHUPOBATH PAOOTy TPYIIIBI, PAIIMOHATLHO PACIIPENEIIATh ACSITEIBHOCTh B HE-
CTaHJAPTHBIX CUTYAIUsAX, aJI€KBATHO OLEHUBATh BKJIAJ KaXXJI0T0 U3 YYaCTHUKOB
TPYIIbI B PEIIEHHE pacCcMaTpUBaeMO MPOOJIEMBI;



e TMPOSBIATH MOTHBALIMIO K Oyaymiell mpodecCHOHaIbHOU JesATENbHO-
CTH IO CTIENUATBHOCTAM (PU3UKO-TEXHUUYECKOTO MPOPUIIAL.

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

e IOHUMATh POJIb PUNKH B IKOHOMUYECKOU, TEXHOJIOTUYECKOMN, COIIMATEHOM
U 3TUYECKOM cdepax NedaTebHOCTH YellOBeKa, poJib U1 MECTO (PU3UKU B COBpE-
MEHHOW HAay4YHOW KApTUHE MHUpPA, POJIb ACTPOHOMHUU B MPAKTHUYECKOMN NIESATEINb-
HOCTH YEJIOBEKA M JaJbHEWIIEM HAyYHO-TEXHUYECKOM pAa3BUTHH, 3HAYCHHE
OMMUCATEIBLHON, CHUCTEMATU3UPYIONICH, OOBSICHUTENBHOW M MPOTHOCTUYECKOU
GyHKUMNA (QU3HYECKOW TEOPUU — DIIEKTPOJAUHAMUKH, CHELUAIBHON TEOPUHU OT-
HOCHUTEJIBHOCTH, KBAHTOBOM (PU3UKH, POJb (PU3MUECKON TEOpuH B (popMHpOBa-
HUU NPEJCTABICHUN O PU3NUECKON KapTUHE MHUpPA, MECTO (PU3UUYECKOI KapTUHBI
MUpa B OOILIEM psATYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUN O
IIPUPOJIE;

e pa3JInyaTh YCJIOBHS MPUMEHUMOCTH MOJENel (PU3MUYECKUX TN U MPOLIECCOB
(sIBJIEHUI): OAHOPOJHOE BJIEKTPUUECKOE U OJJHOPOJHOE MAarHUTHOE IOJIs, rap-
MOHHUYECKHE KOJIeOaHUsl, MAaTEMaTUYECKU MAasiTHUK, WJICATbHBIN TPYXKUHHBIMI
MasTHUK, TAPMOHUYECKUE BOJIHBI, UCANbHBIA KOJEOATEIbHBIA KOHTYP, TOHKAS
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO SIpAa U KBAHTOBOM MOJIENIN CBETA;

e pa3NIMYaTh YCJIOBUS (TPaHUIIBI, 00JACTH) MPUMEHUMOCTH (PUBNYECKUX 3aKO-
HOB, IOHUMATh BCEOOIINIA XapakTep GyHIaAMEHTAIBHBIX 3aKOHOB U OTpaHUYCH-
HOCTb MCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

e AHAJIU3UPOBATH U OOBSACHATH JEKTPOMArHUTHBIE MPOLECCHl U SBJICHUSA, UC-
MOJIb3YSl OCHOBHBIE TOJIOKEHHSI M 3aKOHBI JJIEKTPOAWHAMHMKHA W CIEHHAIBHOU
TEOPUH OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHUs AJIEKTPHUYECKOro 3apsiia, cuia
Awmmnepa, cuna JIopeHna, 3aKOH 3JIeKTPOMarHuTHON MHAYKIUU, npaBuio JIeHna,
cBs3b DJIC caMOMHIYKIIMU B 3JIEMEHTE AJIIEKTPUUYECKOM LIEMH CO CKOPOCTHIO U3-
MEHEHMS CUJIbI TOKA, MOCTYJAThl CIEUUAIILHON TEOPUU OTHOCUTENBHOCTH JWH-
HITeiHa);

e AHAJIM3UPOBATH U OOBSCHATH KBAHTOBBIC MPOLIECCHl U SBIICHUS, UCIIOJb3YS
MOJIOKEHUST KBAaHTOBOM (u3uku (ypaBHeHHMe OuHIITEeHHa a1 porodddekra,
IIEPBBIM U BTOPOM IOCTynaThl bopa, MPUHIUII COOTHOLIECHUS HEOIPEIEIIEHHO-
cteil ['elizeHOepra, 3aKOHbI COXpPaHEHUS 3apsI0BOr0 M MAaCCOBOT'O YHCEN U IHEP-
THH B SACPHBIX PEAKIIHSIX, 3aKOH PATUOAKTUBHOTO PacIaia);

¢ ONIUCHIBATh (PU3UUECKHE TMPOIECCHl U SBJICHHS, HCIONb3ysS BEIUYUHBL:
HaIpPsHKEHHOCTD AJIEKTPUYECKOTO OIS, TOTEHIMAII 3JIEKTPOCTATUYECKOTO TOJI,
Pa3HOCTh MOTEHIMAIOB, AJIEKTPOABWKYIIAs CUJIa, MHAYKIMS MarHUTHOTO MOJIs,
MarHuTHBIA MOTOK, cujla AMIlepa, HHIYKTUBHOCTb, 3JIEKTPOJABMKYILAS CHJIA Ca-
MOUMHIYKIIMHM, SHEPTUSI MATHUTHOTO IIOJS NMPOBOJAHUKA C TOKOM, PEJISITUBHACT-



CKUH MMITYJIbC, TIOJTHAS SHEPTHUS, SHEPTUS TTOKOSI CBOOOTHOM YAaCTHUIIbI, SHEPTHSI
¥ UMITYJIbC (POTOHA, MACCOBOE YHCIIO M 3apsi s/ipa, SHEPTHUS CBS3H SJIpa;

¢ O0OBSICHATh OCOOCHHOCTH TPOTCKAHUS (PU3NUCCKUX SBJICHHI: 3JIEKTpOMAar-
HUTHAsI WHAYKIWSI, CAMOUHIYKIIUS, PE30HAHC, MHTePEPEHIIMs BOJH, TUPpaK-
IUs1, TUCTICPCHS, TIOJTHOE BHYTPEHHEE OTpaKeHUE, (POTOINEKTpUIeCKud dPPeKT
(potoaddexr), anpda- u GeTa-pacmansl suep, raMMa-u3IydeHue saep, pusude-
CKHE TIPUHITUIIBI CIIEKTPAIBHOTO aHaJIn3a U pabOoTHI Jiazepa;

e OIIPE/ICIISITh HANIPABJICHWE WHIYKIIMU MArHUTHOTO TIOJIS MPOBOJHUKA C TO-
KOM, CHJTBI AMIIepa 1 cuitbl JIopeHna;

e CTPOUTH M300paKEHHUE, CO3/1aBaeMOE TUIOCKUM 3€PKaJIOM, TOHKOH JIMH30M, U
pPacCUUTHIBATh €r0 XapaKTePUCTHKH,

o IPUMEHATH OCHOBOIIOJIATAlOINE aCTPOHOMHUYECKHE TIOHSATHS, TCOPUU H 3a-
KOHBI JUIsI aHalu3a U OOBSCHEHUS (PU3NICCKUX IMPOIECCOB, MPOUCXOMIIINX B
3BE31aX, B 3BE3HBIX CHCTEMaX, B MEKTATAKTUUYCCKOUN Cpelie; NBIKEHUs HeOec-
HBIX TE€J1, DBOJIIOIMH 3BE311 U BeeneHnoi;

¢ IPOBOJIUTH HMCCJICJOBAHUE 3aBUCUMOCTEH (DU3MUYCCKUX BEIWYUH C UCIOJIb-
30BaHUEM TPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PHKCH-
pOBaTh pPE3yIbTATHI MOJYYCHHOW 3aBHCHMOCTH (DM3MUSCKUX BEIUYHH B BHJIE
rpaukoB ¢ y4€ToM aOCOJIFOTHBIX MOTPENTHOCTEH W3MEpPEHUH, JeaTh BBIBOJIBI
10 pe3yJIbTaTaM HCCIIeA0BAHNUS;

¢ IPOBOJIUTh KOCBEHHBIC M3MEpPEHUsST (PM3MUYSCKUX BEJIMYWH, TIPU 3TOM BBIOH-
paTh ONTHMAJLHBIA METOJT H3MEPEHHUS, OLICHUBATh a0COJIFOTHBIE U OTHOCHTEIb-
HBIC TTOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHHUIA,

¢ IPOBOJIUTH OTBITHI TI0 TPOBEPKE MPEIJIOKESHHOW THUITOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh AKCIEPUMCHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATH I10-
Jy4YCHHBIC Pe3YyJIbTaThl M JIEJaTh BEIBOJ O CTATyCE MPEAI0KEHHOW I'UIIOTE3bI;

e OITUCHIBATH METOIbI ITOJTYYCHHS HAYYHBIX aCTPOHOMHYECKUX 3HAHMUIA,

e COOJTIO/IATH TpaBUiIa 0€30MaCHOTO TPyAa MPH MPOBEICHUN HCCIEIOBAHUN B
pamMKax y4eOHOro AKCIEPUMEHTa, MPAKTHKyMa B y4eOHO-HUCCIIeIOBATEILCKON U
MPOEKTHOM JCATEIILHOCTH C MCIIOJIb30BAHUEM M3MEPHUTEIbHBIX YCTPOMCTB U Jia-
OopaTopHOTO 000PYOBAHUS;

e peIIaTh pacUYETHHIC 33JIa4M C SBHO 3a/IaHHOW W HESBHO 3aJIaHHOW (u3HYe-
CKOM MOJICITbIO: Ha OCHOBAaHWHW aHAJIM3a YCJIOBUS BBIOMpATh (PU3HUYECKUE MOJIe-
JI¥, OTBEYAloIIre TpeOOBAHUSIM 3a7auH, IPUMEHITH (POPMYJIbI, 3aKOHBI, 3aKOHO-
MEPHOCTH U MOCTYJAaThl PU3NIECKUX TCOPHI NPU MCIIOIH30BAaHIUH MaTeMaTHYe-
CKHX METOJIOB PelICHHMs 3aj1a4, MPOBOAUTH PacUEThl HA OCHOBAHWN MMCIOIIUXCS
JaHHBIX, aHAJIM3HPOBATh PE3yJbTaThl M KOPPEKTHPOBATH METOJIBI PEIICHHS C
y4ETOM ITOTYICHHBIX PE3yJIbTaTOB;



e peIIaTh KaueCTBEHHBIC 33/1a4H, TPEOYIOIME MPUMEHEHHUS 3HAHUN U3 Pa3HBIX
pas3zenoB Kypca (pU3UKH, a TAKKE MHTETPAllMU 3HAHUM U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJA: BBICTPAUBATh JIOTUYECKYIO ILEMOUYKY paccyxjie-
HUIl C OIOPON HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;

* HCII0JIB30BAaTh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUSI OCHOBHBIX MPUHIIU-
OB PaOOTHI U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U TEXHOJOTH-
YECKHUX MPOLIECCOB;

e IPUBOJIUTH IIPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHUE HAYKHU, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIErO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHi;

e AHATTM3UPOBATH M OICHUBATH MOCIEICTBUS OBITOBOM M MPOW3BOJCTBEHHOU
JIESITEIbHOCTH YENIOBEKa, CBS3aHHOW ¢ (DM3MYECKUMHU TPOIECCaMU, C TMO3UIUN
HKOJIOTUYECKON O€30MacCHOCTH, MNPEACTABICHUN O palMOHAIBHOM MPHUPOAO-
N0JIb30BAaHUH, a TAKXKE Pa3yMHOM HCIIOJIb30BAHUU JTOCTUKEHUI HAYKH U TEXHO-
JIOTUH JUTsl NadbHENIIEro pa3BUTHUS YEIOBEYECKOro 00IECTBa;

e IPUMEHSTh Pa3Iu4HbIe CIOCOOBI PabOThI ¢ HHPpOpMaLUen (HU3NIECKOTO CO-
JIepKaHUSI C HMCIOJIh30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHH,
IPU 3TOM HCNOJIb30BaTh COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUHU IS T10-
UCKa, TIepepadOTKU U MPEIbsIBICHUS YYeOHOW W HAyYHO-TIOMYJISIpHON HHPOP-
MaIi, CTPYKTYPUPOBAHHS W WHTEpIpeTanud HHPOpPMAIUH, MOJIYICHHOH M3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBAThH MOTydaeMylo MHpopMa-
LIUIO U OLICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U
Ha OCHOBE aHaJIM3a UCTOYHUKA UH(OpMaLUY;

* IPOSIBJIATh OPTaHU3ALIMOHHBIE U TTO3HABATENIbHbIE YMEHUS CaMOCTOSITENIbHO-
ro MpuoOpETeHHsI HOBBIX 3HAHUH B MPOIIECCE BBIMOJHEHUS MPOEKTHBIX U yuel-
HO-HCCIIEeIOBATEIbCKUX padoT;

e paboTaTh B IPYIIE C UCTIOJHEHUEM Pa3IMYHbIX COIUANBHBIX POJICH, MIaHu-
poBaTh pabOTy TPYIIIbI, PALIMOHAIBHO PACHpPENeNiaTh AESITeIbHOCTh B HECTaH-
JTApTHBIX CUTYallMsAX, aJeKBaTHO OIICHWBATh BKJAJ KaXKIOTO M3 yYaCTHHUKOB
TPYMIBI B pEUICHUE pacCMaTpUBAaEMOU MPOOIEMBI;

o IPOSIBIISATh MOTUBALIMIO K Oyayunieil mpodeccroHanbHON AESTENbHOCTH 10
CHEIHUAIBHOCTIM (HU3UKO-TEXHUYSCKOTO TIPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iejioB U TeM NPOrpam- (undposbie) oOpa-
Kourposbubie IIpakTHyeckue
n/n MBI Bcero 30BaTeJIbHbIE pe-
padoTshI padoThI
cypchl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO TEna 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15
3.2 Tepmoannamuka. TemnoBbie MalIMHBI 20
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

HaumeHoBaHuUe pa3esioB U TeM MpPoO-

KoanuecTBo 4acoB

JaeKkTpoHHbIe (U-

Ne /i Kourpoasubie IlpakTuueckne  POBbIe) 00pa3oBa-
TpPaMMbI Bcero
padoTshI padoThI TeJbHbIE PeCypChl
Paznen 1. JIEKTPOANHAMUKA
11 MaruutHoe nose 14
1.2 DNEeKTpOMarHuTHas MHIAYKIIHS 13 1
Htoro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJIEeKTpOMarHUTHBIC KOJICOaHUs 15
53 MexaHWYecKue 1 3JIeKTPOMAarHUTHBIE BOJI- 10 1
HBI
24 Orntuka 25 1
Hroro no paszneny 60

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcuoBbel CTO 5
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckysipHO-BOJIHOBOW Jyalin3m 15 1
4.2 ®duznka aToma 5
43 ®du3nka aTOMHOTO S7pa U JIEMEHTAPHBIX 5 1

YaCTHI]




Hroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ Du3nYecKuit TPaKTUKYM 16 16
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zaius u 0000IIeHNE TPEIMETHO-
71 T'0 COZIePIKaHUS M OTBITA EATEITLHOCTH, 15
' npUOOPETEHHOTO MPU U3YyYEHUH Kypca Pu-
3uku 10 — 11 kiaccoB
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie 00pa-
n/n Tewa ypoka Bcero Kontpoaensie — IpakTiiecikue HU3y4YeHUs  30BaTeJIbHBbIE pe-
padoThI padoTshI cypeni
1 ®dusmka — pyHAaMeHTalbHas HayKa O MpH- 1
poxe
5 HayuHblil MeTO TO3HAHUS U METO/IBI HC- 1
cileZIoBaHUs (PU3NUECKUX SIBJICHUN
OKCHEpUMEHT U TEOpUs B IPOLIECCE MTO3HA-
3 Hus npuposl. Habmonenue u sxcnepu- 1
MEHT B (pU3UKe
4 Crioco0b1 m3MepeHns (PU3NIECKUX BETUINH 1
5 AGCo0THAs M OTHOCHUTENbHAS TOTPEIIHO- 1
CTH U3MEPEHUHN (PU3NUECKUX BETUYHH
MopnenupoBanue B ¢pusuke. Posb u mecto
6 ¢u3KKK B OPMUPOBAHUHN COBPEMEHHOMN 1
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
JEATEIBHOCTH JIIOJEH
Mexanunueckoe nBuxkenue. Cucrema orcye-
7 Ta. OTHOCUTENIBHOCTh MEXaHUYECKOTO 1
nerxeHus. [Ipsimas u oOpatHas 3agauu Me-
XaHUKHU
Pannyc-BekTop MaTepHalIbHON TOYKH, €TO
8 MPOEKIIMK Ha OCcU KoopAuHAT. Tpaekropus. 1

[Tepememnenue. CkopocTs. X mpoeknuu Ha




OCH KOOp/MHAT

10

PaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO IBHXKCHUS

Ciio)keHue nepeMeIeHi U CKOPOCTEH.
Pentenue 3anau

11

HepaBnomepnoe nBuxenne. MruoBeHHas
cKopocTb. Yckopenue. [Ipsmonuneitnoe
JBUKEHUE C TIOCTOSIHHBIM YCKOPEHUEM

12

13

14

I'paduueckoe onucanue npsMOINHENRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

CoboaHoe najieHue. Y ckopeHue cBo0o1-
HOTO NajieHus1. 3aBUCUMOCTh KOOPJIMHAT,
CKOpPOCTH, YCKOPEHHS OT BPEMEHU H X
rpaduku

JIBr>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

15

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPY’KHOCTH. YTJIOBas M JIMHEHHAs CKO-
pocts. [lepuon u yacrora. LienTpocTpemu-
TEJIBLHOE U IOJIHOE YCKOpEHUE

16

Kontponbnas padota no teme "Kunemaru-

Ka"

17

18

IIepsriit 3axk0H HptoToHa. MHEpLMaibHBIE
cuctemsbl orcuéra. [I[puHIUIT OTHOCUTENB-
Hoctu ["anunes. HennepuuanbHbie cucre-
MBI OTCUETa

Cuna. PaBHonelicTByromas cuia. Bropoit




3akoH Hprorona. Macca

B3aumoneiictue tein. Tperuii 3akoH Hero-

19
TOHA

20 [Tpuniun cynepno3uinuu cui. Pemenue 3a-
Jla4y Ha IpUMEHEeHHe 3akoHOB HproTOoHA
3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBA-

21 JIEHTHOCTb T'PABUTALIMOHHON U UHEPTHOU
Macchl

99 Cuiia TSKeCTH U YCKOPEHHE CBOOOHOTO
najeHus
JIBukeHre HeOECHBIX TeN U UX UCKYC-

23 CTBEHHBIX CIIYTHUKOB. [lepBas kocmuye-
cKas ckopocTh. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuita tpenust. [Ipupoaa u BUIbI cui Tpe-

25 HUsl. J[BUKEHHE B )KUIKOCTH U rase ¢ y4dé-
TOM CHUJIBI COIIPOTUBIICHUS CPEIbI

26 Hanenue. ['ugpocrarnueckoe JaBjieHUE.
Cuiia Apxumena
AoOcomoTHO TBepoe Teno. [loctynarens-

27 HOE U BpAILlaTEIbHOE JIBHXKEHHE TBEPIOTO
Tena

28 MOMEHT CHJIBI OTHOCHTEIIEHO OCH BpaIlle-
Husl. [Inedo cusbl
CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

29 teny. LlenTp TsxecTu Tena. Y ciaoBus pas-
HOBECHS TBEpJOTO Tesia. Buapl paBHOBECHS

30 Pemenue 3amau




31

KontponbHas padora no teme "/lunamuka.
Cratuka TBEepaoro tena"

32

HNMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI

MaTepualbHBIX TOYeK. LleHTp Mace cucre-
MBI MaTEpPHUAIIBHBIX TOYEK. TeopeMa o 1Bu-
JKEHUH LIEHTpa Macc

33

34

35

NMIynbC CHITBI M N3MEHEHUE UMITYJIBCA Te-
7a. 3aKOH COXpaHEHUs UMITyJbca. PeakTuB-
HOC€ ABHNKCHHC

Mowment HMITYJIbCa MaTepHaHLHOﬁ TOYKH.
Hpe,I[CTaBJ'IeHI/Ie 0 COXpaHCHHUH MOMCHTA
HMITYJIbCA B HCHTPAJIIbHBIX ITOJIAX

Pemenue 3amau

36

37

38

Pabora cuibl Ha MaJIOM U HAa KOHEYHOM ITe-
pememennu. I'paduyeckoe npepcraBieHue
paboThl cuibl. MOIIHOCTD CHJTBI

Kunernyeckas sneprus. Teopema 06 usme-
HEHUHU KMHETUYECKOW SHEPTUU MaTEpHab-
HOH TOYKH

IToTeHuanbHble ¥ HEMOTEHIIUATIbHBIE CH-

nbl. [ToTenumnanpHas SHEpPTU. BTOpaﬂ KOC-
MHYECKad CKOPOCTb

39

Tpetbst KocMuyeckas ckopocTh. CBs3b pa-
0OThI HETTOTCHIIMATBLHBIX CUJT C U3MEHEHHEM
MEXaHUYECKOM IHEPTUU CUCTEMBI TeN. 3a-
KOH COXPaHEHHUSI MEXaHUYECKON SHEPTUH

40

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepHyim nia uaeanbHON




SKUIKOCTH

KoHnTtpoinbHas pabota mo Teme "3akoHBI CO-

4 XpaHEHUsl B MeXaHHUKe"
Pa3BuTHne npeacTaBieHuil 0 IpUPOJIE TE-

42 n01bl. OcHoBHBIC onoxxkeHust MKT. Jlud-
¢by3us. bpoyHoBckoe ABMKeHHE
Crpoenue ra3000pa3HbIX, )KUJIKUX U TBEP-

43 IBIX Tell. XapakTep JABHKEHUS U B3aUMO-
JEHCTBUS YaCTHUI] BEIIECTBA
Macca u pazmepsl Mmosiekyn (atomoB). Ko-

44 nudecTBo BemiecTBa. [locrosnnas ABoraj-
po

45 Temmnepatypa. TeroBoe paBHOBECHE.
[lIkana [enbcust

46 Pemenue 3amay

47 WneanpHbiii ra3. 'a3oBbIe 3aKOHBI

48 VYpasHenue Menneneesa-Knaneiipona. Pe-
HICHUE 33724

49 AOcomoTHas Temriepatypa. 3akoH JlanbTo-
Ha

50 M3onponeccsl B ACAIBHOM rase ¢ IocTo-
STHHBIM KOJIMYECTBOM BEIIIECTBA

51 I'paduueckoe mpeacraBaeHne H30Mpouec-
COB: U30TE€pMa, U30X0pa, n306apa

52 OcnoBHoe ypaBHeHne MKT

53 Pemenue 3amau

54 CBs13b a0COIIOTHON TEMIEPaTyphbl TEPMO-

JTMHAMUYECKOW CUCTEMBI CO CPETHEN KHHE-




TUYECKON YHEPIrUeH MOCTYIATEIBHOIO TEll-
JIOBOT'O ABM)KEHHUS €€ 4aCTHLL

55

56

O00011eHME U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBet MKT"

KoHntposnbhas padorta mo teme "OCHOBBI
MKT"

57

58

TepmonuHamMuueckas cucTeMa. 3a/lanue
BHEWIHUX ycnoBul s T/ cuctemsl.
Bnemnue u BHyTpeHHue napamerpsl. [1a-
pametpbl TJI cucremsbl Kak CpeIHUE 3HaYe-
HUSI BEJIMYUH, ONUMCHIBAIOIIUX €€ Ha MUKPO-
CKOIMYECKOM YPOBHE

Hy.]'IeBOG HavaJI0 TCPpMOJHMHAMUKMU. Camo-
IMPpOU3BOJIbHAA pCllaKCalusl TI[ CHCTCMBI K
TCIIJIOBOMY PaBHOBCCHUIO

59

Mojenpb ueaibHOTO Ta3a B TEPMOIMHAMH-
Ke. Y CJIOBUSI IPUMEHUMOCTH 3TOMH MOJEIU

60

61

YpasHenue Mengeneesa-Knaneiipona u
BBIPAKECHHE 11 BHYTPEHHEN SHEPIUU
BeIpaxenue 111 BHyTpEHHEN SHEPTUH OJ-
HOATOMHOT0 HJeaJIbHOTO raza. Ksasucra-
TUYECKUE U HECTATUYECKUE IPOLECCHI

62

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Brruucnenue pabotsl o rpaduky npoiecca
Ha pV-nuarpamme

63

Tennonepenava kak crmocod W3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3 co-
BepILeHUs padoThI




KonBekuusi, TemI0npoBOIHOCTD, U3ITyYe-

64
HUE
KomnuecTtBo Teruiorsl. TennoéMKoCcTs Tena.
65 VY nenbHas U MoJIsipHast TEMJI0EMKOCTH Be-
IeCTBA. Y I€JbHAs TEIUIOTAa CrOPaHMsl TOII-
JIUBa
66 Pacuér konruecTBa TEIIOTHI IPU TEILIONE-
penaue
67 [Tonsitre 06 aguadatnom npouecce. [lep-
BbIif 3aKOH TePMOIUHAMUKHU
KonunuecTBo TemnoTsl u paboTa Kak Mepbl
68 U3MEeHeHHs BHyTpeHHel sneprun T/1 cu-
CTEMBI
BTOpoii 3aKOH TEpMOAMHAMMKH ISl PAaBHO-
69 BECHBIX U HEPAaBHOBECHBIX MporieccoB. He-
00paTUMOCTh IPUPOIHBIX IPOLIECCOB
70 [TpuHIMIIBI AeHCTBUS TETUIOBBIX MAIIHH.
KT
71 MaxkcumansHoe 3Hauenue KII. [{ukn
Kapno
72 Pemenue 3amau
DKOJIOTUYECKHUE ACTIEKTHI UCIIOIb30BaHUS
73 TEIUIOBBIX JABUTaTeneil. TerioBoe 3arpss-
HEHUE OKPY’KAIOLIEN cpebl
74 Pemenue 3agau
O06o0011eHe U cUCTeMaTH3aIMs 3HAHUH 110
75 teme "Tepmonunamuka. TermoBbie Marm-

HBI"




76

KonTponpHas padora o teme "Tepmoan-
HamuKka. TerioBble MallIyuHb!"

77

78

[Tapoo6pazoBanue u konaencamnus. Vcna-
pEeHUE U KUMeHHe. Y IeNbHas TeIuIoTa Mna-
pooOpazoBanus

HaceblieHHble 1 HeHacblIeHHbIe napbl. Ka-
YEeCTBEHHAsI 3aBUCUMOCTh IUNIOTHOCTHU U
JTaBJICHMsI HACBIILIEHHOTO 11apa OT TeMIlepa-
TYpbl, UX HE3aBUCUMOCTb OT 00BEMA HACHI-
IIEHHOT'0 I1apa. 3aBUCUMOCTb TEMIIEPaTypbl
KUIIEHUS OT JaBJICHUS B KUAKOCTU

79

80

Bnaxxnocts BO3yXa. AOCONIOTHAS U OTHO-
CHUTCJIbHaA BJIAXXHOCTb

Pemenue 3amau

81

Teépnoe Teno. Kpucramnmueckue u
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KPUCTAJUIOB

82

83

[1naBneHue u KpucramuMzanus. Y genbHast
TeruioTa miasiaeHus. Cyonumanus
Hedopmaruu TBEpaOTO Tena. PacTsxenue
u cxarue. Casur. Moayne FOnra. [Ipegen
yrnpyrux aedopmarmii

84

TennoBoe pacmMpeHne KUAKOCTEN U TBEP-
JIBIX TeJ1. AHrapMOHM3M TEIUIOBBIX KoseOa-
HUI YacTUI] BEILECTBA

85

86

[Tpeobpa3zoBanue 3HEprun B (Pa3oBbIX I1e-
pexoaax

ypaBHCHI/Ie TEILUIOBOro OajlaHca




87

Pemenue 3amau

88

89

90

[ToBepxHocTHOE HaTsiKeHUe. KanuspHbie
ABJ€HUA. /aBieHne o UCKPUBJIEHHOM 110~
BEPXHOCTHIO *)uakocTH. Dopmyna Jlannaca
O0001eHre U cucTeMaTU3aLMs 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble epexoab"

KoHTpoinbHas pabota 1o Teme "ArperarHoie
coctosiHus BemiecTBa. Pa3oBbie epexoabl”

91

DnexTpu3anus Tea U e€ nNposBiIeHus. Jek-
TPUYECKUH 3apsAa. J[Ba BUJA JIEKTPUYECKUX
3aps0B. [IpoBOgHMKY, TUANEKTPUKH U TTO-
JTYIPOBOJHUKHI

92

93

DJIeMEHTAPHBIN JIEKTPUUECKHM 3apsi. 3a-
KOH COXPaHEHHs dJIEKTPUYECKOTO 3apsia
B3anmopenicTeue 3apsanoB. ToueyHsle 3apsi-
nbl. 3akoH Kynona

94

95

96

97

Pemenue 3agau

Onektpuueckoe none. Ero neiictBue Ha
ANEKTPUYECKUE 3aPS/IbI

Harpsx€HHOCTB 3JIEKTPUYECKOrO MOJIS.
[TpoOusIii 3apsia. JInHuM HanpsXKEHHOCTH
DIIEKTPUUYECKOrO NoJs. OTHOPOAHOE JJNIEK-
TPUYECKOE T10JIE

IToTeHIManbHOCTh 3JIEKTPOCTATHIECKOTO

moJisi. Pa3HOCTh MOTEHIIMATIOB U HaIpsKe-
HUC

98

[ToreHmanpHas 3HEprus 3apsaa B dJEK-




TpocTatudeckoM nose. [lorennuan siiek-
TPOCTATUYECKOT'O MOJIS

CBs13b HaPSKEHHOCTH M0JIS1 U Pa3HOCTU

99 MOTEHIIUAJIOB JUISI AJIEKTPOCTATHYECKOTO
0TSt

100 [TpuHIMI CYNEepIIO3UITUH AIEKTPHIECKUX
noJieu

101 Pemenue 3amay

102 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsHKEHHON Cephl
[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY

103 mapa. [Toe paBHOMEpHO 3apsKeHHOM Oec-
KOHEYHOU TUIOCKOCTH

104 [TpoBOTHUKY B 3JEKTPOCTATHUECKOM TOJIE.
YciioBue paBHOBECHS 3apsI0B

105 JIMIEKTPUKY | TTOTYIIPOBOTHUKH B DJICK-
TPOCTATUIECKOM I10JIC
Konnencarop. D5eKkTpoéMKOCTh KOHJIEHCa-

106 TOpa. INEKTPOEMKOCTb IIJIOCKOTO KOHJECH-
caropa

107 [TapamienpHOE COEIMHEHNE KOHIEHCATOPOB

108 [NocnenoBarenpHOE cOeTMHEHHE KOH/IEHCA-
TOpOB

109 OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa

110 Pemenne 3amay

111 JIBr>keHue 3apsKeHHOM YacTHUIIBI B OHO-
POZIHOM 3JIEKTPUYECKOM I10JIe

112 Pemenne 3amay




O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

113 " "
TeMe "DIeKTpruUecKoe moje

114 KonTpomnpHas padora o Teme "DnekTpude-
ckoe mose"
Cuna Ttoka. [TocTossHHBIN TOK. Y Cl0BUA

115 CYIIIECTBOBAHUS MTOCTOSTHHOTO dJIEKTpHYe-
CKOT'O TOKa

116 Hcrounnku Toka. Hanpsokenue u 3/1C

117 3akon OMa 1 ydacTKa Lernu. DIIeKTpude-
CKO€ COTNPOTHUBIICHUE
3aBUCHUMOCTh COIIPOTUBIICHUS OJJHOPOIHOTO

118 MIPOBOJIHUKA OT €0 JIJTMHBI U IIJIOIIA N T10-
MEPEYHOTO CEUCHHUS

119 VY ienpHOE CONPOTUBIICHUE BelecTBa. Pe-
HICHHE 33724

120 [TocnenoBarensHOE, MapaIeabHOE, CME-
NIAHHOE COSMHCHHE MTPOBOIHIKOB

121 Pacu€r pa3BeTBIEHHBIX MIEKTPUUECKUX 11E-
neil. [IpaBuna Kupxroga

122 Pemenue 3amau

123 PaGora snexTpuyeckoro Toka. 3akoH Jxo-
yist —JIeHna

124 Pemenue 3amau

125 MOIIHOCTH JEKTPHUIECKOTO TOKa. Terro-
Bas MOIITHOCTb, BBIICTIsIeMasi Ha PE3UCTOpe

126 Pemenue 3amau

127 O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOY-

HHWKa TOKa




128 3akon OMa 11 MOJTHOM (3aMKHYTOM) AJIeK- 1
TPUUYECKOM 1enu
129 Pemenue 3amau 1
130 MoIHOCTh HCTOYHUKA TOKA 1
131 KopoTtkoe 3ambikanne 1
132 KoHnneHncaTop B 1enu mocTOSHHOTO TOKa 1
133 Pemenue 3anau 1
134 Pemenue 3agad mo reme "IlocTOSHHBIN
SJIEKTPUYECKUM TOK"
135 Pemenue 3anau no teme "IlocTosiHHBIN
SJIEKTPUYECKUM TOK"
136 Pemenue 3anau no teme "IlocTosiHHBIM
ANEKTPUIECKUHN TOK"
137 O06o011eHre U cucTeMaTu3alys 3HaHU| 10
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK"
138 KonTponasnas pabora no teme "IlocrosiH-
HBIN IEKTPUYECKUH TOK"
DNeKTpUdecKas MPOBOIUMOCTD PA3THUHBIX
139 BEIECTB. DJIEKTPUICCKUI TOK B METaJIaX.
CBepxnpoBOUMOCTb
DNeKTpUYECKHil TOK B pacTBOPax M pacruia-
140 BaX AJIEKTPOJIUTOB. 3akoHbl Dapajnes s
AJEKTPOIN3a
141 DneKkTpuuecKkui Tok B razax. [lnaszma
142 DIIEKTPUYECKUI TOK B Bakyyme. Bakyym-
HbIE TPUOOPHI
143 DNEKTPUYECKUH TOK B IIOJIYIPOBOJHUKAX




144

[omynpoBoAHUKOBBIE TPUOOPHI

145

®dusznyeckuil mpakTukyM mno reme "M3me-
pEeHUE CUJIbI TOKA U HAIIPSIKEHUS B LIETIH
IIOCTOSIHHOT'O TOKA IIPY IOMOIIM aHaJI0I0-
BBIX M HU(POBBIX H3MEPUTEIBHBIX TPUOO-
poB" wim "3HaKOMCTBO ¢ U(ppoBoii 1abo-
paTtopueii 1o ¢pusuke. [Tpumepsl n3mepeHus
bu3nYeCKUX BEIMYHH IIPH MOMOIIU KOM-
MbIOTEPHBIX JATYUKOB"

146

®uznyeckuil npakTukym no teme "MUzyue-
HUE HEPAaBHOMEPHOTO JIBUJKEHUS C LIEJIBIO
omnpeesieHuss MTHOBEHHOM cKkopocTh"

147

®uznyeckuil npakTukym no reme "M3me-
peHue YCKOPEHUS IPH MPSIMOIUHEHHOM
PaBHOYCKOPEHHOM JIBM>KCHHUH 1O HAKJIOH-
HoM mockoctu" ninn "Hccnenoanue 3aBu-
CUMOCTH IIyTU OT BPEMEHU MIPH PaBHOYCKO-
PEHHOM JIBHKEHUH"

148

®uznyeckuil npakTukyM no teme "M3me-
peHue YCKOpEeHHsI CBOOOIHOTO TajeHus"
win "M3ydenue ABMKeHU Tena, OpoIeH-
HOT'O TOPU30HTAJIBHO"

149

®uznyeckuil npakTukym no teme "MUzyye-
HUE JIBKEHUS Tella TI0 OKPYKHOCTH C T0-
CTOSIHHOM 1O MOJTYJIFO CKOPOCTBIO" MIJTH
"UccnenoBanue 3aBUCUMOCTH Tepuoa 00-
palleHuss KOHUYECKOI0 MasiTHUKA OT €ro
napamMeTpos”

150

Oduznyeckuil npakTukym 1o teme "M3me-




151

152

pEHHE PABHOAEHCTBYIOLIEH CUJIBI IPU ABU-
YKeHUU OpycKa 1Mo HaKJIOHHOM TuIocKocTh"
unu "l[IpoBepka runore3bl 0 HE3aBUCUMO-
CTH BpEMEHH JBMXXEHHUS OpycKa 1o
HAKJIOHHOMH IJIOCKOCTHU Ha 33/JIaHHOE pac-
CTOSIHME OT €ro Macchl”

®dusnyeckuit mpakTukyM no teme "Hccie-
JIOBaHHE 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3-
HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00-
pasie, oT ux aedopmanun" win "M3ydenue
JIBIKEHUSI CUCTEMBI TEJ, CBI3aHHBIX HU-
ThIO, IEPEKUHYTON uepe3 NErkuit 010k"

®duznueckuil NpakTuKyM o reme "M3mepe-
HUe KOdPPUIMEHTA TPEHHUS 110 BEJIUYUHE YT-
n0Boro ko3 uienra 3apucumocti Fp(N)"
unu "HccnenoBanue aBMKeHUs Opycka 1o
HAKJIOHHOH TIOCKOCTH C TIEPEMEHHBIM KO-
s¢dunrentom tpenus" win "M3yuenue
JBUKEHMSI TPpy3a Ha BaJly C TpeHUEM"

153

®uznyeckuil npakTukyM no teme "Hcecne-
JIOBaHME YCIOBUI paBHOBECHS TBEPIOTO
TeJa, UMEIOLIETr0 OCh BpalleHus" niu
"KoHcTpynpoBaHue KpOHIITEHHOB U pacuéT
cun ynpyroctu" wim "M3ydenue ycronuu-
BOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOLAAb
onops!"

154

®usnueckuil NpakTUKyM 1o teme "M3me-
pEHHUE UMITYJIbCA TENA IO TOPMO3HOMY ITy-
" win "M3mMepeHne CUITbl TSITH, CKOPOCTH




155

156

MOJIENIN STIEKTPOMOOHIIS K MOIITHOCTH CHITBI
aru" unu "CpaBHEHHE U3MEHEHUS UM-
MyJibCca Teja ¢ UMMYJbcoM cuiibl" uim "Hc-
ClIeIOBaHHE COXpPaHEHHS UMITYJIbCa IIPU
ynpyrom B3aumoaeiicteuun' win "M3mepe-
HUE KUHETUYECKOM SHEPrUM Telia Mo Top-
MO3HOMY IyTH"

®usznyeckuil mpakTukyM mno teme "M3syde-
HUE U30TEPMHUUECKOro mpolecca (PeKOMeH-
JIOBaHO UCIOJIb30BaHUE MUPPOBOI mabopa-
topun)" niu "M3ydyeHne n30Xo0pHOro npo-
necca" wim "M3ydenue n3o0apHOTo mporec-
ca" niu "IIpoBepka ypaBHEHUS COCTOSTHUS"

®usnueckuil NpakTukyM 1o teme "N3me-
peHue ynenpHo# TeroéMkoctu" unu "He-
CJIeIOBaHME MPOIECCa OCTHIBAHUS BeIIle-
crBa" uin "HccnenoBanne aguadaTHOIO
nporecca” win "N3yuenre B3auMOCBsI3H
SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJIECH-
CTBUS U TEMIIEPATYPbl KUTICHUS KHUJIKO-
creit"

157

®uznyeckuil npakTukym o teme "MUzyde-
HUE 3aKOHOMEPHOCTEN UCTIapeHUsl JKHJIKO-
creit" i "M3MepeHne yaenbHON TEMI0Th
IU1aBJIeHus baa" i "M3ydenue cBOMCTB
HACBIIIEHHBIX MapoB" win "M3Mepenue aod-
COJIFOTHOM BJIAXKHOCTHU BO3/yXa U OLICHKA
Macchl apoB B noMmeneHun'". smepenne
Kod(puImeHTa MOBEPXHOCTHOTO HATSKEHUS
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dusnueckuii mpakTKyMm 1o teme "Habiro-
JIEHUE TIPEBPAIICHHS YHEPTHUHU 3aPSIKEHHOTO
KOHJICHCATOPa B SHEPTHIO U3JIYYCHHS CBE-
toauona" win "M3ydyeHue npoTekaHus ToKa
B LIEMH, COJICPIKAILIeH KOHJeH caTOp'" WIIn
"Pacnipenienenyie pa3HOCTH [TOTEHIIMAJIOB
(HanpsKEeHMsI) IPU [1OCIIE0BATEIBLHOM CO-
€IMHEHUN KOHJEHCAaTOpoB"

®dusnueckuil npakTukyM 1o reme "Hccne-
JIOBaHUE CMEIIaHHOTO COEMHEHUS Pe3t-
ctopoB" wiu "M3mMepenne yaenpbHoro co-
IPOTUBJIEHUS TPOBOIHUKOB" nmin "Hccie-
JIOBaHME 3aBUCUMOCTH CHUJIbI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HAaKaTuBaHUs "

160

Oduznyeckuil mpakTukym no teme "Habro-

nenue aekTponuza" win "U3mepenue 3a-

psana onHoBanenTHoro nona" umu "Mccne-

JIOBaHME 3aBUCUMOCTH COIPOTHBIIECHUS 1
TEPMOPE3UCTOPA OT TeMIepaTypsl" Win

"CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH

aona

161

162

163

PeseprubIil ypok. O600111€HIE U CHCTEMa-
THU3anusa 3HaHui 1o teme "Kunemaruka"

PesepBHeIit ypok. O600IIeHNE U CUCTEMA-
TH3ays 3HaHUH 110 TeMe "/{mHamuka"
PeseprubrIil ypok. O60011IeHIE U CHCTEMa-
TH3anus 3HaHui no teme "CTtaTuka TBEp10- 1
ro rena"

164

Peseprubriil ypok. O600111eHIE U CHCTEMa- 1




TH3aIMs 3HaHUM 110 TeMe "3aKOHbI coXpa-
HEHHS B MeXaHHKe"

165

166

167

PesepBHeIit ypok. O000IICHHE U CUCTEMA-
TH3a1Ms 3HaHui mo Teme "OCHOBBI MOJIe-
KYJIIPHO-KMHETHUYECKOH Teopun”

PesepBHbIil ypok. O600IICHIE U CHCTEMa-
TU3alMs 3HaHUH 110 TeMe ""TepMoauHaMuKa.
TeroBeie Mamueb"

PesepBHblit ypok. O6001IeHNE U CUCTEMA-

TU3alMs 3HAHUH 110 TeMe "ArperaTHsie co-
CTOsTHUS BemiecTBa. Pa3oBbie MEPEXobl"

168

PesepBHeIit ypok. O000IICHHE U CUCTEMA-
THU3aLMs 3HAHUH 110 TeMe " DIEeKTPUIECKOe
mose"

169

PesepBHeIit ypok. O000IICHHE U CUCTEMA-
TH3aus 3HaHui o teme "llocTossHHbBIN
AIIEKTPUYECKUH TOK"

170

PesepBHeIit ypok. O600IIeHE U CUCTEMa-
TU3alys 3HaHUU 1o Teme "Toku B paznuy-
HBIX cpegax”

OBIIEE KOJIMYECTBO YACOB IIO ITPO-
I'PAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie 00pa-
n/n Tema ypoxa Bceero Kontpoapueie  Tpaxkruueckue H3yUYeHHsl  30BaTeJIbHbIE pe-
padoThbI padoThI cypest
B3aumMoneiicTBre MOCTOSIHHBIX MATHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJIe. 1
I'mnote3a Ammepa
BexTop maruutHOM nnaykiuu. [Tpunmmn
2 CYINEPHO3UIMH MATHUTHBIX Mosel. JInunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOe 10JIe MPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb
Pemenue 3amau 1
6 [Ipumenenue 3akoHa Amriepa. IJIEKTPOU3- 1
MEPUTEBHBIE TPUOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JIBukeHue 3apsHyKEHHON YacTHUIIBI B OHO- 1
POJTHOM MarHUTHOM TOJie
Pemenue 3amau
9 Pa6ora cuel Jlopenria
10 Pemenue 3amau
11 MarnauTHoe nosie B BemecTse. @eppomarte- 1
TUKH, TIapa- ¥ THaMarHeTUKH
12 OcHoBHBIE CBOIiCTBa (heppOMarHeTUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3agauq mo reme "MarautHoe mose"

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 SIBneHure 3MeKTPOMArHUTHOM UHIYKIUH.
IToTok BeKTOpa MArHUTHON MHIYKIIUHK

16 OC unaykmu

17 3aKOH 3JIEKTpOMarHuTHOM nHayknuu dapa-
nest

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/1C uHAYKIMH B IBUKYIITUXCS IPOBOHU-
Kax

20 Pemenue 3amay

21 [IpaBuino Jlenua

99 WuayktuBHOCTH. KaTyika HHAYKTUBHOCTH
B L€ ITIOCTOSHHOI'O TOKA

93 SBnenue camounaykiuu. 31C camouHIyK-
807051

24 DHeprus MarHUTHOTO TOJIST KaTYIIKU C TO-
KOM. DJIEKTPOMarHuTHOE IoJie

25 Pemenue 3amau

26 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
Teme "DnekTpoaruHaMuKa"

97 KonrtpomnbHas padora no reme "InekTpou-
HamMuKa'"

28 Konebarenpnasg cucrema. CBoOOIHBIE KOJIE-
6anus. ['apMoHnYeckue Konebanus

29 KunemaTtnueckoe n TMHAMHUYECKOE OITHCA-

HHE KoJie0aTeIbHBIX IBKEHUN




DHepreTuyeckoe onucanue. BeiBoa auHa-
MHUYECKOT'0 OMMCAHMSI TAPMOHUYECKHUX KO-

30 neGaHui U3 UX SHEPreTUYECKOro U KuHeMa-
TUYECKOT0 OIMCAHUS

31 Ammuiutyna u ¢aza Konedanui
[Tepuon n wactora konebanuii. [lepron ma-

39 JBIX CBOOOJIHBIX KOJIeOaHUI MaTeMaTHye-
ckoro masTHHKa. [lepuon cBOOOAHBIX KOJIE-
0aHUi IPYKUHHOTO MasTHUKA

33 3aryxatomue kojaebanus. BoiHyX/1eHHbIE
KosiebaHus. Pe3onanc

34 ABTOKOE0AHUS

35 Pemenue 3amay

36 Ypok-koudepenuns "MexaHUUECKUE KoJe-
0aHus B My3bIKaJIbHBIX MHCTpyMEHTax"

37 O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "MexaHnnueckue KoneoaHus"

38 OnekTpoMarHuTHele Konebanus. Koneba-
TEJIbHBIN KOHTYP
®opmyna Tomcona. CBsi3b aMIUIUTYIbI 3a-

39 psiia KOHJIEHCAaTopa ¢ aMIUIUTY/0N CHUJIIBI
TOKa B KOJIeOaTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHsI SHEPTUHU B UACATHHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaromue 3JIeKTpOMarHUTHbIE Koyieba-

41 HUS. BBIHYX/IEHHbBIE 3]IeKTPOMarHUTHBIE
KoseOaHus

42 IIepeMenHslil TOK. Pe3uctop u koHAEHCATOP




B ICTIM MIEPEMECHHOI'O TOKa

KaTYH_IKa HHAYKTHBHOCTH B LCIIN IIEPEMCH-

43
HOT'O TOKa

44 3akoHn Oma 1l 2JIEKTPUYECKOM 1eMHU mepe-
MEHHOTO TOKa
MoI1HOCTb IEPEMEHHOIO TOKA. AMILIUTY/-

45 HOE U JICUCTBYIOIIEE 3HAUCHHUE CUJTBI TOKA U
HANPSDKEHUS

46 Pe3onanc B aneKTpUyecKoi menu

47 Pemenue 3amay
Wneansubrif Tpanchopmatop. [Iponsson-

48 CTBO, TIepelava U MOTpeOICHUE dIIEKTPHYIC-
CKOW SHEpruu
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 aNeKTpodHepruu. KynbTypa ucroib30BaHus
AIIEKTPOIHEPTUH B TIOBCETHEBHON YKU3HU

50 Pemenue 3amau

51 Pemenue 3agau

59 O06o0011eHNe U cUCTeMaTU3alMsl 3HaHUH 110
Teme "DJeKTpOMarHuTHbIe KojebaHus"

53 MexaHnyeckne BOJIHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXAaHUYECKUX BOJTH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Wndpa3syk u yapTpassyk. lllymosoe 3a-
TPSA3HEHNE OKPYKAIOIIEH Cpebl

57 Pemenue 3anau




3J’I€KTpOMaI‘HI/ITHBIe BOJIHBI. I/I3Hy‘{eHI/I€

>8 AIEKTPOMArHUTHBIX BOJIH

59 OHeprus MEeKTPOMarHuTHLIX BoJIH. CBOM-
CTBa AJICKTPOMArHUTHBIX BOJIH
[kana snekTpoMarHUTHBIX BoJH. [Ipume-

60 HEHUE JICKTPOMArHUTHBIX BOJIH B TEXHHUKE
U OBITY
[TpuHIMIIBI paguOCBsI3U U TeJeBuaAeHUs. Pa-

61 JTUOJIOKAIHS. DIIEKTPOMAarHUTHOE 3arpsi3He-
HUE OKpY’Kalolei cpeabl

62 KonTponpHas padora o teme "Konebanus
Y BOJTHBI"

63 Caert. 3aKOH NPSAMOJIMHENHOTO paclpocTpa-
HEHUS CBETa

64 Pemenue 3a1au Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEITHOTO paclpOCTPAHEHHsI CBETA

65 Ortpaxenue ceta. [lnockoe 3epkano. Che-
pHUYecKoe 3epKajo
[Tpenomnenue cBeta. AGCOTIOTHBIN U OTHO-

66 CUTEJIbHBIN M0Ka3aTesb NPEIOMIICHHUS.
ITommHoe BHYTpeHHEE oTpakeHue. [Ipenens-
HBII YTOJI TOJIHOTO BHYTPEHHETO OTPaKEHUSI

67 Peuienue 3a1au Ha IpUMEHEHNE 3aKOHOB
OTPa)KE€HHUS U MPETOMIICHHUS CBETA

68 Xon ydeit B mpusMe. Jlucnepceus cBera.
CnoxHbIN cocTaB Oenoro csera. L{Ber

69 JInn3bl. POKYCHOE PACCTOSIHUE U ONITHYE-

CKas CHJIa JIMH3bI




[TocTpoenne n300paXKeHUH B TNH3AX U UX

70 cucTeMax. YBeJlInYeHHE JTUH3bI

71 Pemenue 3a1ay Ha MOCTpOCHHE U300paXkKe-
HUH, II0JIy4a€MBbIX C IIOMOILBIO JINH3

72 ['na3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipeens mpUMEHUMOCTH
reOMETPUUYECKON ONTUKHU

74 CKopocThb cBeTa U METO/IbI €€ U3MEpPEHUs

75 Hucnepcus ceera

76 HNHuTtepdepenius cBera

77 KorepenTHbie UCTOYHUKH. Y CTIOBHS HAOIO-
JEHUSI MAKCUMYMOB U1 MUHMYMOB

78 Pemenue 3anau

79 [Ipumenenue natepdepeHum

80 Judpakmnus ceera

81 JudpakunonHas pemeérka. Y cioBue
HAOII0/IEHUS TTIAaBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [ToniepeunocTh cBeTOBBIX BONH. [Tonspusza-
U CBETA

84 Pemenue 3amau

85 CBeToBbI€e SBJICHUS B IPUPOJIE

86 O06o01IeHre U cucTeMaTu3anus 3HaHUN 110
teme "OnTtuka"

87 KonTponbhas pabota no teme «OnTHKa»

88 ['paHuIbl MPUMEHUMOCTH KIaCCUYECKOM

MEXaHUKH. 3aKOHBI QJICKTPOANHAMHKHU U




MMPUHIMIT OTHOCHUTCIBLHOCTH

HOCTy.]'IaTBI CHCHHaHBHOﬁ TEOPHUHU OTHOCHU-

89 1
TEJIBHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeoGpazoBanus Jlopenia. Y cioBue mpu-

90 YUHHOCTH. OTHOCHUTEIILHOCTH OJTHOBPEMEH- 1
HOCTHU. 3aMeJIeHe BPEMEHH U COKpallleHUE
JUTAHBI

o1 DHeprus v UMNYJbC PEISITUBUCTCKON Ya- 1
CTHIIBI

92 CBsI3b MaCCBI C SHEPTHEH U UMITYJIECOM pe- 1
JSITUBHCTCKOM YaCTHUIIBI. DHEPTHUS TIOKOS

93 PaBHOBecHOE TEIIIOBOE U3ITyUYCHHE 1

94 3akoH cMerieHus Bura 1

95 I'umoresa M. ITnanka o kBanTax. @OTOHBI 1

96 OHeprust 1 UMITYJIbC GOTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 3a- 1
KOoHBI hoTodhPekTa

08 VYpaBHenue DifHmTelHa 11 GoTodPdeKTa. 1
"Kpachas rpanuna” pororddexra

99 Hasnenue cera. Onbitel [1. H. JIeOeneBa

100 BonHoBbIE cBoOiiCTBa YacTHIL
Bounsl ne bpoina. [Inuna BosHbl 1e bpoii-

101 71 ¥ pa3Mepsbl 001acTH JIOKATU3alluy JBU- 1
KYIIEHUCS 4aCTHIIbI

102 KopmyckynspHo-BOIHOBOH Ayannu3m

103 Judpakius 37eKTPOHOB Ha KpUCTaJIaxX 1




Crennduka n3mepenuii B Mukpomupe. Co-

104 OTHOIIICHUS HeompeaenéHnoctei I ei3en-
Oepra
105 Pemenue rpadudeckux 3agad
106 Pemenue pacuéTHpIX 331249
KonTpomnpHas padorta mo Temam: "OCHOBBI
107 CTO", "KopmyckyJisipHO-BOJIHOBOH /1ya-
au3M"
108 OMBITHI 1O UCCIICIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapuas mozxens aroma Pezepdopra
109 [Toctynatel bopa
110 Buast ciektpoB. CriekTp ypoBHEH 3HEpruun
aToMa Boj0poja
111 CrioHTaHHOE U BBIHYKJEHHOE U3ITyUYeHUE
CBETa
112 Jlazep
Hyxnonnas moznens snpa ['eiizenOepra-
113 HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
H3oTonkl. PagnoakTHBHOCTH
3aKoH paJnoaKkTUBHOTO pacnaaa. CBoicTBa
114 MOHHM3UPYIOIIETO U3Iy4YeHus. BrnusHue pa-
JTMOAKTHBHOCTH Ha JKUBBIE OpraHu3Mel. J{o-
3UMETPHS
DHeprus CBS3U HYKIOHOB B siape. S nepHbie
cunbl. Jledekt Maccel sapa. SnepHbie peak-
115 un. SnepHeie peaktopsl. [Ipo0iemsr

YIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON




SHEPTreTUKHU

116

MeTo/ bl perucTpaliy U UCCIeI0BAHUS
AJEMEHTAPHBIX YacTull. yHIaMEeHTaIbHbIE
B3aMMOJICUCTBUSI. bapuoHbI, ME30HBI U JIETI-
ToHbl. [Ipencrasnenue o CrangapTHOM MO-
nenu. KBapk-riarooHHas MOJENb aJpOHOB

117

118

®usuka 3a npenenamu CTaHIapTHOU Mojie-
mu. TémHas maTepus U TEMHAs YHEPTHUS.
EnuHCTBO (DM3nYecKoil KapTHHBI MUpa

OTtanel Pa3sBUTHA aCTPOHOMMUH. 3HayeHHne
ACTPOHOMUH

119

[TpruMeHUMOCTh 3aKOHOB (PHU3UKH I 00B-
SCHEHMSI TPUPO/Ibl KOCMUYECKHX OOBEKTOB.
MeTo1bl aCTPOHOMHYECKHUX UCCIIEJOBAHUN

120

CoBpeMeHHbIC ONITHYECKUE TEIECKOIIbI, pa-
JTMOTEJIECKOTIIbI, BHEATMOC(EPHAsT aCTPOHO-
MU

121

122

Bup 38é3nH0r0 HeOa. Co3Besnus, sipKue
3BE3/IBI, INTAHETEI, UX BUAUMOE JIBIKCHIUE
Comaneunas cucreMa. Connne. CoaHeuHast
aKTUBHOCTb. McTounuk sHeprun ConHua u
3BE3]

123

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
Juarpamma "crieKTpanbHbIN KJIacC — CBETH-
MOCTB"

124

125

3Be3/IbI I1aBHO MOCIIE0OBATEIFHOCTH

BuyTpennee crpoenue 3831 CoBpeMeHHBIE
NPE/ICTaBICHHUS O TIPOUCXOKACHUH U 9BO-




sroru CoutHIa U 3BE3/. DTallbl )KU3HA
3BE3

126

127

128

Mieunsiii [Iyte — Hama ['amaktuka. Tunel
rajakTuk. YEpHbIe ABIPHI B A1pax rajgakTUK
Bcenennas. Paciiupenue Beenennoid. 3akoH
Xab6ma. Teopust bonbmoro B3psiBa. Penuk-
TOBOE U3JTy4YECHUE

MacmrabHas ctpykTypa Beenennoii. Mera-
rajJlakTHKa

129

130

131

132

133

Hepeménnbie mpoOieMbl aCTPOHOMUU

®dusnueckuil npakTukyM 1o reme "Hccne-
JIOBaHHE MAarHUTHOT'O TOJISl TOCTOSTHHBIX
marauToB" win "MccieqoBaHue CBOMCTB
dbeppomarnetukoB" win "UccnegoBanue
JIEMCTBUSI MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

®uznyeckuil NpakTukyM 1o teme "M3mepe-
Hue cuiibl AMriepa" win "M3yuenue 3aBu-
CUMOCTHU CHJIBI AMIiepa OT CHJIBI TOKA" Win
"OnpezeneHre MarHUTHOW WHIYKITUU Ha
OCHOBE U3MepeHMsI cuibl Ammepa”

®uznyeckuil npakTukyM no teme "Hcecne-
JIOBaHME SBJICHUS DJIEKTPOMAarHUTHON WH-
aykuun'" win "OnpeneseHne NHIYKINA
BUXPEBOIO0 MarHUTHOTO MOJA"

®uznyeckuil npakTukyM no teme "Hccne-
JIOBaHME SBJICHUS CAMOMHIYKIMH'" WIN
"COopKa MOJEIH IEKTPOMAarHUTHOTO TeHe-




paropa"

134

135

136

137

®dusnyeckuil mpakTukyM no teme "M3mepe-
HUE TIepro/ia CBOOOIHBIX KOJIeOaHU HUTSI-
HOT'0 U MPYXUHHOI'O MasiTHUKOB"

®dusndeckuit mpakTukyM 1o teme "IIpeood-
pa3oBaHUeE SHEPTUU B MIPY>KMHHOM MasiTHU-

KE

®dusnueckuil npakTukyM 1o reme "Hccne-
JIOBaHUE NIEPEMEHHOI0 TOKA Yepe3 MOocCIIe0-
BaTeJIbHO COEMHEHHBIE KOHIEHCATOp, Ka-
TyHKy u pe3uctop” unu "HMccnenoBanue
paboThl HCTOYHUKOB CBETA B LIEMH Iepe-
MEHHOI'0 ToKa"

®u3nueckuil NpakTuKyM 1o reme "M3yue-
HUE [TapaMeTPOB 3BYKOBOM BOJIHBI"

138

®uznyeckuil npakTukyM no teme "M3mepe-
HUE TOoKa3aTess IPpeJoMIIEHUs CTekIa" uin
"Tlony4yenue n300pakeHUs B CUCTEME U3
IUIOCKOTO 3epKaja U JIUH3bI"

139

®uznyeckuil npaktukym no teme "Hccne-
JTIOBaHUE 3aBHCUMOCTH (POKYCHOTO paccTosi-
HUS OT BEIeCcTBa (Ha IpUMeEpe KUIKUX
auH3)" unn "M3mepenue GokycHoOro pac-
CTOSIHUSI PaCCeMBAIOIIUX JIUH3"

140

O®uznyeckuil npakTukym no teme "Haburo-
neHue nudpakuuu, MHTepQEepeHLny U Mo-
JSpU3aluu cBeTa"

141

®uznyeckuil npakTukyM no teme "Onpene-




JICHUE UMITYJIbCA Y SHEPTHH PEIIATUBHUCT-
ckux yacTuIl (o pororpadusim TpeKoB 3a-
PSDKEHHBIX YacTUI] B MAHUTHOM T10J1e)"

142

®uznyeckuil NpakTukyM no teme "Msmepe-
HHE NOoCTOosSHHO# [1n1aHKa Ha OCHOBE HCCIIe-
noBanust porodddexra” nnm "Mccnenona-
HUE 3aBUCUMOCTH CHJIBI TOKA Ye€pe3 CBETO-
JIMOJT OT HanpsKeHus "

143

®uznyeckuil npaktukym no teme "Hccne-
JIOBaHUE CIIEKTPA Pa3peKEHHOTO aTOMApPHO-
T'0 BOJIOPOJIA U U3MEPEHUE MTOCTOSTHHON
PunGepra"

144

®uznyeckuil npaktukym o teme "Hccne-
JIOBaHUE PAJIMOAKTHBHOTO (pOHA C MCTIONb-
30BaHuEM Ao3umerpa’ win "M3ydenue no-
[JIONIEHUs OeTa-yacTHIl aTlOMUHUEM"

145

146

dusnueckuil npakTukyMm o teme "Habito-
JIeHUs 3BE3THOTO He0a HEBOOPYKEHHBIM
IJ1a30M C HCTIOJIb30BaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH IS ONIPEICTICHUS TTOJI0KEHUS
HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31us1 CEeBEpHOTro MOJyIlIa-
pus u sipkue 3BE3b1" unu "Habmonenus B
teneckorn JIyHbl, Mi1aHeT, TYMaHHOCTEH U
3BE3/IHBIX CKOTUICHH"

O0001eHne U cUCTEMAaTU3ALINS 3HAHUI.
Ponb Qu3uku u acTpOHOMUU B IKOHOMHUYE-
CKOM, TEXHOJIOTHYECKOM, COLIMaIbHON U
THYECKOH cepax esTeTbHOCTH YeIoBeKa
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O0o001IeHNe U CHCTeMAaTH3alns 3HAHUH.
Posb 1 MecTo (DU3HUKHN U aCTPOHOMHUU B CO-
BPEMEHHON Hay4YHOH KapTHHE MUpa

148

O060011eHNe U cUCTeMaTU3alus 3HAHUH.
Poub ¢puznueckoii Teopun B GopMUpOBaHUN
npeCTaBICHUN 0 (PU3NIECKON KapTHHE MU-
pa, MecTo (pu3nuecKoi KapTUHBI MUpa B
00111eM psAly COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPEJCTABICHUN O IPUPOIE

149

OO0001IeHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "Kunemaruka"

150

151

O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunemaruka"

O06o01IeHre U cucTeMaTru3aIs 3HaHUH 110
teme "Iunamuka"

152

O0001eHre U CUCTEMAaTU3ALNS 3HAHUI 110
teme "Cratuka TBEpAOro tena'

153

154

O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHHKe"

O00011eHrEe U cUCTEMATU3ALMS 3HAHUI 110

TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

155

O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "TepmoanHamuka. TerninoBbie Malu-

HbI

156

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
TeMe "ArperaTHbIe COCTOSHUS BEIIECTBA.
®da30BbIe IEPEXO0bI"
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O0001Ienre U cucTEMaTH3alNs 3HAHAH 110
Teme "DnekTpudeckoe mnose"

158

159

O060011eHne U cUCTeMaTH3aIMs 3HAHUH 110
teMme "[1oCTOSHHBIN 2eKTpUUecKuid TOK"

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teme "Toku B pa3nuHbIX cpegax”

160

O00011IeHNE U CUCTEMATU3AIMS 3HAHUN 110
TeMme "MaruutHoe noJe"

161

162

163

PesepBHeIit ypok. O000IICHHE U CUCTEMA-
TU3alKs 3HAHUU 110 TeMe "DJIeKTpOMarHuT-
Has UHIYKOus"

PesepBublit ypok. O6001IeHNE U CUCTEMA-
TU3aLMs 3HAaHUHU 110 TeMe "MexaHuuecKkue
KosieOaums"

PesepBublit ypok. O6001IeHNE U CUCTEMA-

TU3alKs 3HAHUH 110 TeMe "DIIeKTpOMarHuT-
Hble Kosiebanus"

164

PeseprubIil ypok. O60011I€HIE U CHCTEMa-
THU3AINA 3HAHUH 110 TeMme "MexaHndecKkue u
3JIEKTPOMAarHUTHbIE BOIHBI"

165

166

167

PeseprubIil ypok. O60011I€HIE U CHCTEMa-
THU3anusa 3HaHUH 110 Teme "Onrrka"

PesepBHeIit ypok. O600IIeHNE U CUCTEMA-
Tu3anus 3HaHu| 1mo teme "Ocuosel CTO"
PeseprubrIil ypok. O60011IeHIE U CHCTEMa-
TU3anus 3HaHui no teme "KopmnyckynsipHo-
BOJIHOBOM tyanu3m"

168

Peseprubiil ypok. O60011IeHIE U CHCTEMa-




TU3ausa 3HaHui 1o Teme "dPusuka aroma"

PesepBHbIil ypok. O60011ICHIE U CHCTEMa-
169 TU3aus 3HaHui no teme "dusnuka aTOMHO-
ro pa U 3JIEMEHTapHbIX yacTul"

PesepBHbIil ypok. O600IICHIE U CHCTEMa-
170 THU3ALNA 3HAHUH 110 Teme "DIIEMEHTHI acT-
podusuku"

OBIIEE KOJIMYECTBO YACOB IIO ITPO-
I'PAMME

170

16




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIb-
HOI'O IMTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®us3nka. Mexanuka, 10 knace/ Msaxumes I'.51., CuasaxoB A.3., O0miecTBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «JI[PODAY»; AknimoHepHoe 0011ecTBO «I3-
natenbcTBO «IIpocBenieHuney

» ®uzuka. MonekynspHas ¢usuka. Tepmoaunamuka, 10 knace/ Msikuies
I'.41., CunsikoB A.3., OO0I1IECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «/[PO-
®A»; AkmonepHoe odiectBo «M3aaTenscTBo «IIpocBemienue»

» duszuka. DnekTpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., Cunsiko A.3.,
OO611ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3marenscTBo «IIpocBemieHne»

» ®u3uka. Konebanusa u Boansl, 11 ximace/ Mskumes I'.4., CuasaxoB A.3.,
OO611ecTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO « [ IPODA»; AKIIMOHEpHOE
obmectBo «M3narensctBo «IIpocBeenney

» Gusuka. Ontuka. KBanroBas pusuka, 11 xinace/ Msikumes I'.4., Cunsikos
A.3., O01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY; AKInoHep-

Hoe obOmiecTBo «M3narenscTBO «IIpocBemnieHuey

METOINYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



		2023-08-31T17:09:29+0300
	Грустнова Анна Александровна




