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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YypoBHE cpeAaHero oOuero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pe3yslbTaTaM OCBOEHUS
OCHOBHOM o0Opa3oBareinbHOM Mporpammel, mnpeacraBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHOl paboueld mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTeNbHbIX OpraHU3aLUIX
Poccuiickoit ~ ®depeparuu,  peaiM3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IpPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIEpKAHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATENbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOTr0 TMpeaMeTra ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKA y4yeOHOro TMpoIlecca, BO3PACTHBIX OCOOEHHOCTEH  00y4aroluxcs.
[Iporpamma mo ¢u3uke naéT NpejcTaBlIeHUE O LEJAX, COJACpPKAHMH, OOIIei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YPOBHE.

N3yuenue kypca ¢GuU3MKK YriIyOJIEHHOTO YPOBHS IO3BOJIET Peau30BaTh
3a/1auyu MPO(ECCUOHATILHON OpPHUEHTAIMH, HAIPABJICHO HA CO3/IaHHUE YCIOBUUM IS
NPOSIBIICHUS CBOMX HWHTEJUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOydJaromumcsi, KOTOpble HEOOXOAUMBI IS TMPOAODKEHHs oOpa3oBaHUs B
opraHuzanuax MnpodhecCUOHATBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (U3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELIHAIBHOCTSIM.

B nporpamme mo (¢usMke ONpENeNsloTCS IUIAHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (PM3UKH HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHUs: TUIHOCTHBIE,
METanpeIMeTHbIe, TpeaMeTHbie (Ha  yriyonéHHoM  ypoBHeE).  HayuHo-
METOJIOJIOTHYECKON OCHOBOW [JIsi pa3pabOTKH TpeOOBaHUW K JMYHOCTHBIM,
METanpeIMETHBIM © TPEIMETHBIM pe3yjbTaTaM O0O0YyYalolmuXcs, OCBOMBIIHX
nporpaMmmy 10 (U3MKE Ha YPOBHE CpegHero oomero o0pa3oBaHusi Ha
yIIIyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-1EATEIbHOCTHBIN MOIXO0/.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE PEe3yJbTaThl OCBOEHUS Kypca (U3WMKH HAa YIIIYyOJIEHHOM
YPOBHE, B TOM YHCJIE€ MPEIMETHBIE PE3YJbTATHI 10 TOJaM O0yUEHHUS;

cojiepkaHue yueOHoro npeamera «@u3nka» mo rogaM 00y4deHus.

[Iporpamma 1o ¢Qu3uke wMeEeT NPUMEPHBIN XapakTep U MOXKET OBITh
WCIIOJIb30BaHa YUUTENSIMU (DU3UKH J1JISI COCTABJICHUSI CBOUX PA00OUUX MPOTPaAMM.

[Iporpamma no ¢u3uKe He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENEH U
MPEJOCTABISIET BO3MOXXHOCTH JJI1 pealiu3allii  Pa3lIMYHbIX METOJIMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKM HA YIrIyOJEHHOM YpOBHE IMPU YCJIOBUU
COXpaHEHHs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAaX MNPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo IMpeJMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIA BKIIaJl B CUCTEMY
3HaHMM 00 okpyskaromem mupe. [IkonbHbIN Kype Qu3nKu — cucteMooOpa3yomui
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHBI
JexaT B OCHOBE TMPOILIECCOB M SIBJICHUN, H3yYaeMbIX XHUMHEH, OHOJIOTHEH,
dbuzuyeckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
OpUMEHEHHEe (PU3NYECKUX 3HAHMI ONpefenuyio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DHEPreTHKH, TPAHCIOPTAa, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa oO0ydaromierocsi, B GopMUpOBaHHE YMEHUW MPUMEHSITh HAay4YHBIN
METO/ TO3HAHUSI TIPU BBIMOJTHEHUHN UMY YUEOHBIX UCCIICIOBAHUM.

B ocHoBy Kkypca (hu3uKku Ha ypoBHE CpeIHEro 00111ero 06pa3oBaHus MOJ0XKEH
pAn uaeH, KOTOPhIE MOXKHO paccMaTpUBaTh KaK MPUHIUIIBI €70 MOCTPOCHMUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEM KypcC SIBISIETCA JOTUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOM (PU3UKHU.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymmum B Kypce sBuseTcs
dbopMHUpoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanmzanus TpeanosaracT MCIOJIb30BAHUE
T'YMaHUTApHOTO TOTEHIMAaNa (U3MYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku Cc  pa3BUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMUECKUMH MPOOIeMaMH.

Hoesa npuknaonon nanpasnennocmu. Kypc dusuku yrmyOon€HHOTO ypOBHS
IIPEAIIOIAracT 3HaKOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTUUYECKUX
IIPUIOKEHUM M3YyYEHHBIX TEOpud W 3akOHOB. [Ipm 3TOM paccmarpuBaroTCs Ha
ypOBHE OOIMMX MPEICTABICHUNW M COBPEMEHHBIE TEXHHYECKHE YCTPOWCTBA, H
TE€XHOJIOTHUHU.

Hoea 3Ixonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJIepKaHMsI, TOCBSIIEHHBIX H3KOJOTMYECKMM Mpo0jeMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHBI C PAa3BUTUEM TEXHUKU M TEXHOJOTUH, a TaKkKe OOCYXKICHUS
npobJieM pallOHAIBFHOTO MPUPOAOIIONB30BAHUS U HKOJIOTUYECKON O€30MacHOCTH.

OcBoeHue cofepkaHusi TporpaMmbl 0 PU3UKE JOKHO ObITH TOCTPOCHO HA
MPUHIIMAIIAX CUCTEMHO-AESATEALHOCTHOTO Mojaxoaa. [ pu3nku peanusaiusi 3TUX
MIPUHIIAIIOB 0a3UpyeTCs HA UCIOJIb30BAHUM CAMOCTOSATEIBHOTO HKCIIEPUMEHTA KaK
MOCTOSIHHO JedcTByronero ¢akropa yudeOHoro mpouecca. st yriayOia€HHOro
YPOBHS — OTO CHCTEMa CAMOCTOATEIBHOTO YYEHHUYECKOTO JKCIEPUMEHTA,



BKITIOYAOMIET0 (DPOHTAIBHBIE YUYEHUYECKHE OIBITHI TPU H3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
nBa crocoba peanusanuu  (U3MYECKOro IMpakTukyma. B mepBoMm ciydae
OpakTUKYM npoBoautcs nbo B koHre 10 u 11 xnaccos, 1100 mociie mepBoro u
BTOPOTrO TOJYroAWM B KaXIOM H3 3TUX KiaccoB. Bropolt cmocod — 310
UHTErpamusi paboT MpakTUKyMa B CHCTEMY JabOpaTOpHBIX pabdoOT, KOTOpHIE
IPOBOJATCS B Mpoliecce u3ydeHus: pasjaena (temsl). [Ipu stom mox paboramwu
NpPaKTUKyMa TIOHUMAETCSI CaMOCTOSITEIbHOE HCCIIEeI0OBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOIaroBO HHCTPYKIIUH.

B mporpamme 1o (Qusmke cucTeMa YYEHHYECKOTO OKCIEPHUMEHTA,
7a00paTOPHBIX padOT M MPAKTUKyMa IMPEJCTaBICHA CIUHBIM TepedyHeM. BBIOOp
TEMATUKH JIJI OTUX BUIOB YYCHHUYECKHX MPAKTHUYCCKUX Pa0dOT OCYIICCTBIISCTCS
y4acTHHKaMU 00pa30BaTeNIbHOTO MPOLecca UCXOS U3 OCOOCHHOCTEN MOYPOUYHOTO
IUTAHUPOBAHUS W OCHaleHUs kaOuHeTa (u3uku. Ilpm 3TOM oOOecreunBaeTcs
OBJIaJICHUE OOYYalONIMMHUCS YMCHHSIMHU IPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIICIOBAHUS 3aBUCUMOCTEH (M3MYECKUX BEIIMYWH M TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3anau. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBIISFOTCS 3a7adyd C SIBHO
3aJIaHHON W HESIBHO 3aJIaHHON (PU3MUYECKON MOJENbIO, MMO3BOJSIONINE MPUMEHSTh
U3YUYeHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK W3 OJHOTO paszjena Kypca, Tak H
UHTETPUPYS MIPUMEHEHNE 3HAaHUM W3 Pa3HbIX pa3nenoB. [ kauecTBEHHBIX 3a7a4
IPUOPUTETOM SIBIISIIOTCS 3aJaHUsl Ha OOBSICHEHHE/TpencKa3aHue MPOTEKaHUS
bU3UYECKUX SIBICHUN M MPOIIECCOB B OKPY’KAIOIIEH JKM3HH, TpeOyromue BrIOOpa
buznuecKoi MOACIHU JUIsl CUTYalluU MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k MaTepualbHO-
TEXHUYCCKOMY OOECIICUYeHHUI0 ydeOHOro mporecca Kypc (H3UKH yriayoiaEHHOTO
YPOBHS Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOHKEH U3Y4aThCs B YCIOBUSIX
npeIMEeTHOTO KaOuHeTa. B kabuHeTe (QU3MKH JOMKHO OBITH HEOOXOAMMOE
nabopaTopHoe OOOpYAOBAaHHME /JisS BBINOJTHEHHUS YyKa3aHHBIX B Iporpamme IIo
¢u3MKe YYCHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W pabOT MpaKTUKyMa, a
TakKe JEMOHCTPAIIMOHHOE 000pYyIOBaHNE.

JlemoHCTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH U O00ECIeurMBaeT TOCTAaHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe N0 (U3UKE KIIOYEBBIX JEMOHCTpAIui s
WCCJICIOBAaHUS  WM3y4aeMbIX  SBICHWH ¥  MPOIECCOB, OMIHUPHUECKUX U
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MTPUMEHEHUH.

JlaboparopHoe o00oOpyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuETe



OJIHOTO KOMIUIEKTa Ha JBYX oOydamommxcsa. TemMaTH4eCKHE KOMIUICKTHI
1a60paToOpHOTrO O0OPYIOBAaHUSI JOJIKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJE HUPPOBBIX JabOpaTopHil.

OCHOBHBIMHM LIETISIMU U3y4€HUS (PU3UKH B OOLIEM 0Opa30BAHUU SIBIISIIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOy4YaloIMUXCA K HAYYHOMY
U3YUYEHHUIO TPUPOJbI, pPa3BUTHE UX HWHTEJUIEKTYaJbHbIX M  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATEIBCKOIO OTHOLIEHUS K OKPY>KAIOLIUM SIBJICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3Y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U PyHITaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dbopMHUpoBaHUE YMEHUN OOBICHATH SABJICHUS C UCIOIB30BAaHUEM (PU3UUYECKUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMupoBaHUE TPEJNCTABICHUNA O poiu (PU3MKH ISl Pa3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BuTHE MPEACTaBIICHUIM 0 BO3MOXHBIX  cdepax  Oymymiei
npodeccuoHaIbHOM NIEeSITeNbHOCTH, CBSI3aHHBIX C (DU3UKOH, WOATOTOBKA K
nanbHeieMy oOy4eHHIO B ’TOM HalpaBJICHUU.

JlocTkeHnue 3TUX 1ieliei oOecreunBaeTcsl pelieHueM CIeAyIoIuX 3a1a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeHEero 0o1iero o0opa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaAHUN 00 OO0NMX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PM3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
du3nUecKknX SBICHUA B TPHUPOAC W JUIA NPUHATHA MPAKTHUYECKUX PEIICHUH B
IIOBCEIHEBHOM JKHU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUS PA3NUYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoll MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3/JaHUE
¢usnyeckoll MonenaH, aJeKBAaTHOM YCIOBUSM 3aJayd, B TOM 4YHCIE 3ajad
MH)XEHEPHOI'O XapaKTepa;

NOHWMaHWe (PU3NYECKUX OCHOB W TPHUHIIUIIOB JCUCTBUS TEXHHUYECKHUX
YCTPOICTB ¥ TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXAOUIYIO CPENy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
GU3MYEeCKUX OKCIEPUMEHTOB, aHaluW3a W UHTepHpeTauud uHOOpMalui,
OIpEJENEeHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O pe3yibTaTa;

CO3/IaHUE YCJIOBUM I Pa3BUTHUS YMEHUU MPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOM JEATEIBHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodpecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ GU3UKOIA.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO yrinyOn€HHBI ypOBEHb
u3ydyeHus yuyeOHoro mpeamera «@PusznMka» Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYyYarOUIMMUCS, I[UIAHUPYIOLIUMU TPOJOHKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

Ha u3yuenue ¢puszuku (yriyOn€HHbIH YpPOBEHb) Ha YPOBHE CPEIHErO OOIIEro
obOpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemsplii B mnporpamme 1o (u3MKe MepedeHb JIabOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYUTEIb JI€TAeT BBIOOD
OpOBEJICHUsT JTA0OPATOPHBIX pabOT W ONBITOB C YYETOM WHAMBUIAYAJIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. Hayunsiii MeToa no3HaHus U
METObI UCCIICIOBAHUS (DU3NUECKUX SBICHUU.

OKCIIEpUMEHT U TEOpHsl B Mpollecce Mo3HaHus mpuponbl. Habmionenue u
AKCIEPUMEHT B PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  puznyeckux  BeauuuH  (aOcCoyifoTHAs U
OTHOCHUTEJIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEIo, HiAcalbHAs >KUIAKOCTb, WJICATbHBIA Ta3, TOYCUHBIM
3apsn). ['unoresa. @u3n4ecKkuili 3aK0H, TPAHUIIBI €r0 MPUMEHUMOCTU. Duznyeckas
TEOpHUS.

Ponb m mecTto Quszuku B (GOpMUPOBAHUU COBPEMEHHOUN HAyUHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HANpSOKEHHS B LENM IOCTOSHHOIO TOKa IpHU
MIOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil naboparopueit mo duszuke. [Ipumepsl n3MepeHus
(du3MUeCcKUX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHXKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4yu MEXaHHUKH.

Panuyc-BekTop MartepuaibHOW TOYKH, €r0 NPOCKIMU HA OCHU CHUCTEMBI
KoopauHar. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTh) H
YCKOPEHUE MAaTE€PUAIBHOM TOYKH, UX MPOCKUWH HA OCH CHUCTEMBI KOOpJHMHAT.
CnoxeHue nepeMeIieHii U CI0KeHHEe CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPAMOJIMHEUHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U MIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpauKH.

CBobomHOE mMajaeHue. YCKOpeHHue CBOOOJHOro majacHus. J[BuWkeHue Terna,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBHCUMOCTb KOOPJHMHAT, CKOPOCTU U
YCKOPEHUS MaTepUAIbHOM TOYKH OT BPEMEHU U UX rpaduKu.



KpuBonnHetHoe  nBHKeHHE. J[BMKEHHE  MaTepuaJbHOM  TOYKM IO
OKPY)KHOCTH. YTJoBas MU JIMHEWHas CKopocTh. Ilepmon u yacrora oOpaiieHwus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TaHM€HUUAIBHOE) U MOJIHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JNBWKCHHE CHApsJoB, LENHbIC, MIECTEpEHYAThIE W PEMEHHBIE IEepelayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIIIIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanuus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenne naBwkeHUs Tena, OPOLIEHHOIO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.

Hamnpagiienne CKOpocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE TyTEH, TPAGKTOPHl, CKOPOCTEHM NBHXKEHHUS OJHOTO M TOTO K€
TeJa B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Ipu MPSIMOJIMHETHOM paBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccenenoBanne 3aBUCMMOCTH IIyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBUKEHUH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCTIOJIb30BaHMe MUPPOBOH JabOpaToOpun).

WN3yuenue nBWXKeHHs Tena, OpOIIEHHOTO TOpu30HTanbHO. [IpoBepka
TUIIOTE3Bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY NaIBHOCTHIO
NOJIETA ¥ HAYAJIIbHOM CKOPOCTBIO TeJa.

N3ydeHne IBHKEHMS Tejla IO OKPY)KHOCTH C IOCTOSSHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NEPHOJA OOpallleHHs KOHUYECKOIO MasiTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanpHble cucteMmsl orcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBl OTCUETa (OmpeneneHue,
MIPUMEDBI).

Macca tena. Cuna. [IlpuHImn cynepno3uuuu CHil.

Bropoii 3akon HproToHa 111 MatepuaibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHUS. OKBUBAJICHTHOCTb T'PAaBUTALMOHHON U
UHEPTHOU MacCCBI.

Cuna TsxecTH. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJIeHUs OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJIAHETHI U OT reorpaduyeckod MUPOTHL. JIBHKeHHe
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBmkymierocs c¢
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpOTUBICHUS MNPU JBUKEHUU Tela B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOIO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue ABMKEHUS T€N B MHEPIMAIBHBIX U HEMHEPLUATIbHBIX CUCTEMaX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUUAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE  paBHOACHCTBYIOIIEH  MPUIIOKEHHBIX K TeIy CHI C
IIPOU3BEICHUEM MAaCCHI T€JIa HA €ro YCKOPEHHWE B HHEPLUAIBHON CUCTEME OTCUYETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepenue paBHOJECUCTBYIOMIECH CHII MPU ABUKEHUHU OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBMUKEHUS Opycka IO
HAaKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MaccChl.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pe3uHOBOM 00pasiie, OT ux AedopMaliui.

N3yuyeHnne ABUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEPE3
NErKuid OJIOK.

N3mepenue koadduiirieHTa TpeHUs: MO BEJIMYHUHE YIJIOBOrO KO3 duimeHrta
3aBucuMocTH Fpy(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
KO3 (HULIMEHTOM TPEHHS.

N3ydenue nBuxkeHUs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpHoe Teno. [locTymarenbHOe W BpaliaTelbHOE JBUKEHUE
TBEpAOro Teila. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CinoxxeHue cuil, MPUIIOKEHHBIX K TBEpIOMY Teity. LIeHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HEeyCTOMYNBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJOTUUYECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIbHBIN KpaH, peIIETUYaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HUccnenoBanue yclioBHI paBHOBECHUS TBEPAOTO TeENa, HUMEIOIIETO OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanukxe.

NmMnynec MaTepuanbHOM TOUKH, CUCTEMBI MaTEpUaIbHbIX TOUeK. LleHTp Macc
CHUCTEMbI MaTEpHAIBHBIX TOUEK. Teopema O IBMKEHUU LIEHTPA MaccC.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHME.

MoMeHT umnynbca mMaTepualibHOM TOYKM. [IpencraBieHne O COXpaHEHUU
MOMEHTa UMIYJIbCA B EHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeCTaBIeHUE PaOOThI CHUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi MarepuanbHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHLMANbHbIE CUJbl. [lOoTEHIIManbHAs >SHEPrus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON NpyxuHbL. [loTeHlmanbHas
SHEprus Tella B OJHOPOJHOM TpaBUTALMOHHOM Tmosie. l[loTeHumanbHass >HEprus
Teja B TPABUTALIMOHHOM I10JI€ OJHOPOJHOTO Iapa (BHYTpH W BHE miapa). Bropas
KOCMHUYECKasA CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymM s HUACATbHOM XKUJIKOCTH KAaK CIEIACTBUE 3aKOHa
COXpPAaHEHHUS] MEXaHUYECKOU YHEPTUH.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MPYXUHHBIA MHUCTOJIET, TUPOCKON, (QUTypHOE KaTaHUEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenne MOLIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KMHETHYECKOM M MOTEHUHUAIBHOM JHEPrud IIpu
JNEUCTBUU HA TEJO CUJIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, nPAKmMuKym.

N3mepenune nmmyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTA MOJENH JJIEKTPOMOOWIIS UM MOIUTHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJla C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KWUHETUYECKOW SHEPTUM TEJA 10 TOPMO3HOMY Iy TH.

CpaBHeHUE U3MEHEHHS MOTEHIIMATBHON YHEPTUU NMPYKUHBI C pabOTOIl CUIIBI
TPEHUS.

Onpenenenue pabOTbl CHIIBI TPEHUS HPHU ABUKEHUM Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Paznea 3. MoJsiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYTAPHO-KUHEMUUECKOU Meopull.

OcCHOBHbBIEC TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
onbITHOE oOocHoBaHue. Jubdys3us. bpoyHoBckoe nBHXKEHHE. XapaKTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BemiecrBa. Mojaenum CTpoeHus Ta3oB,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



Mojenel. Macca u  pasmepbl Mosiekynd (aromoB). KonudecTBO BellecTBa.
[ToctostnHast ABorajipo.

TennoBoe paBHOBecue. Temmepatypa u crnocoObl e€ usmepenus. lllkana
temnepatryp Llenbcus.

Mojenb uaealbHOrO ra3a B MOJIEKYISIPHO-KMHETUYECKON TEOPUU: YACTHUIIBI
rasa JIBI)KYTCS XaOTUYECKH U HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOco0THAS
temreparypa (mkaia temneparyp KenwBuna). 3akon Jlamerona. M3omporecchl B
ujealbHOM Ta3e C TIOCTOSHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
npe/iCTaBlIEeHNE U30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBsi3b  MeXJy JaBJICHUEM ©  CpelHed  KUHETUYECKOW  DHepruewu
MOCTYMATENHHOTO TEIJIOBOTO JBIXKCHHUS MOJIEKYJ HUJEaTbHOTO Ta3a (OCHOBHOE
YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPUH UICATIBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeTHEeN
KMHETHYECKON dHEPTHEH MOCTYNaTeIbHOTO TEIJIOBOTO ABVIKCHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECCHI: TEPMOMETP,
O6apomeTp, MoxyyeHue HaHOMaTEePUATIOB.

Jemoncmpayuu.

Mopenu ABUKEHNS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopnaens onbita TepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTayuiM4ecKuX pemeToK.

HaGmronenne u uccneoBaHne U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO PAaBHOBECHS IpU
TEIUIO0OMEHE MEXTy TOpsiYeid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE
1 poBoii 1abopaTopun).

N3y4yeHune n30X0pHOro nporecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUM st
TEPMOJUHAMHUYECKON CUCTEMBI. BHElIHME U BHYTpeHHUE nmapameTpsol. [lapameTpsl
TEPMOJAMHAMUYECKON CUCTEMBbl KaK CpEJHUE 3HAUYEHUS BEJIMYMH, ONHCHIBAIOIIMX
€€ COCTOSTHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmonnHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mopens uaeanpHOrO Trasa B TEPMOAMHAMHUKE — CHUCTEMa YpPaBHEHHM:
ypaBHeHHe MeHnneneeBa—KianepoHa U BBIPAKEHUE [JII BHYTPEHHEW SHEPIUU.
VYcnoBus mpUMEHUMOCTH 3TON MOJIeNM: HU3KAasi KOHIICHTpAIUsl YacTHIl, BBICOKHE
TeMIiepatypsl. BeipakeHue ajisi BHyTpEHHEH dHEPIUH OJTHOATOMHOIO MJI€AIbHOTO
rasa.

KBazucratnyeckre v HECTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHasi pabota B TepMOJAMHAMUKE. Brruncinenue paboTel 1o rpaduky
nporecca Ha pV-nuarpamme.

Tennonepenaua  kak  cnoco0  M3MEHEHWUs]  BHYTPEHHEH  SHEpruu
TEPMOJAMHAMUYECKON  cUcTeMbl 0e3  coBepiieHuss paborel.  KoHBekius,
TEIJIONPOBOIHOCTD, U3IIyYEHUE.

KomnuectBo Ttemnotel. TennoéMkocTs Tena. YaenpHas W MOJSIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Mailepa. YenbHas TeIIOTa CropaHus
TorinBa. Pacy€r KonuyecTBa TEmNIOTHI TpH  Terwionepenade. [lonstue 006
aanabaTHOM mpolecce.

[lepBblii 3ak0H TepMoAMHAMHKH. BHyTpeHHsa odHeprud. KomandectBo
TEIUIOTBI W paboTa Kak  Mepbl  HM3MEHEHHsS  BHYTPEHHEH  SHEpPruu
TEPMOANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHME TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAUT
eIMHCTBEHHAs aauadara. AOCONIOTHAS TeMIlepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIJIOTY OT 0oJiee XOJIOIHOTOo Tena K 0ojiee HarpeTtoMy 0e3
kommeHcanuu (Knaysuyc). HeobpatuMocTs mpupOaHBIX TPOIECCOB.

[TpuHumner gectBus TermnoBbix mamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABurateneil. TemioBoe
3arpsA3HEHUE OKPYXKAIOIIEH Cpe/Ibl.

TexHudeckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHl: XOJOIUIbHUK,
KOHJMLIUOHEP, AHW3EIbHBIA W KapOIOpaTOpHBIM JBUraTenu, napoBas TypOuHa,
MOJIYyYEHUE CBEPXHU3KUX TEeMIEpaTyp, YTHWIM3ALUMS «TEIUIOBBIX» OTXOJOB C
MCTIOJIb30BaHUEM TETUIOBOTO HACOCA, yTHIN3AIMS OMOOPTaHUYECKOTO TOTUTHBA IS
BBIPAOOTKU «TETUIOBOW» U 3IEKTPOIHEPTUH.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aguadaTUYECKOM PACIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHEHME yAETBHBIX TEILNTIOEMKOCTEN BEILIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHN YHEPTUU.

UccnenoBanue anuadbaTHOTO mpoliecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3Mmepenue yaenpbHON TEINIOEMKOCTH.

UccnenoBanue mponecca OCThIBaHUS BEIIECTBA.

UccnenoBanue anuadbaTHOro mpolecca.

N3ydyeHne B3aMMOCBSI3M JYHEPIUU MEKMOJEKYJISIPHOTO B3aUMOJCHCTBUSL U
TEMIEPaTypbl KUTIEHUS KUIKOCTEH.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YeiabHas
TEIJI0Ta MapooOpa30BaHMUS.

HacplllieHHble W HEHachIllEHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH Y JaBJICHUSI HACBIIIEHHOTO Mapa OT TeMIepaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctauioB. [lnaBneHne W Kpuctammzanus. YJeiabHas TEIUIOTa ILJIABJICHMUS.
CyO6numarus.

Hedbopmanuu TBEpHoro tena. Pactsokenue u cxxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmariuii.

TennoBoe pacmimpeHne KUAKOCTEH U TBEPABIX TeJI, 00bEMHOE U JUHEHHOE
pacimpenre. AHTAPMOHU3M TETUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PaCIIUPEHUs TeJl (Ha KAaYeCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEprun B Pa3zoBbIX MMepexoaax.

YpaBHeHHE TEMIOBOI0 OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle siBnenus. /[aBneHue noa MCKpUBIEHHON NOBEPXHOCTBIO KUJIKOCTH.
®opmyna Jlannaca.

TexHnueckue yCTPOMCTBA M TEXHOJOTMYECKHME NPOLECCHI:  JKUIKHE
KPHUCTAJIbI, COBPEMEHHBIE MATEPUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBolicTBa HACBIILIEHHBIX aPOB.

Kunenune. Kunenue npu noHM>XK€HHOM J1aBJICHHM.

N3Mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3Mmepenne yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OIIEHKAa MAaccChl IMapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSYKESHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBUCUMOCTH jAedopMallid PE3UMHOBOro oOpasma  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMHUKAa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tell U €€ NPOSIBICHUA. DJEeKTpuyeckuil 3apsa. JBa Buga
ANEKTPUYECKUX 3apsAaoB. [IpOBOJNHUKH, HAUDJIEKTPUKA U  IOJYIPOBOIHHKHU.
DNEeMEHTapHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsija.

B3aumoperictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  moiist.  [IpoOHbIA  3apsin. Jlunuwm
HAIPSHKEHHOCTH JIEKTPUUECKOTO 1oJisi. OHOPOIHOE IEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh INEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP mMOTEHLMANOB U
HanpspkeHue. lloTeHumanbHass 3Heprus 3apsna B 3JIEKTPOCTATUUYECKOM  IIOJIE.
[ToTreHuunan snexkrpocTaTuyeckoro mnojst. CBsA3b HANPS)KEHHOCTH OIS U Pa3HOCTU
NOTEHIMATIOB [JIsl 3JEKTPOCTATHUUECKOro TMojs (Kak OJHOPOJHOro, TakK U
HEOTHOPOJIHOTO).

[IprHIMI Cynepno3ULY STEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsixeHHOW cdepsl. [lorme
PAaBHOMEpPHO 3apsbKeHHOro mo o0wéMy mapa. [lone paBHOMEpHO 3apsiKEHHOU
OeCKOHEUHOM TIOCKOCTU. KapTWHBI JMHUNA HanpsyKEHHOCTH 3THX MOJeH U
SKBUIMOTCHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JlvudnekTpuku B AJEKTPOCTATUYECKOM  TIOJIE. JnanekTpuyeckas
MPOHUIIAEMOCTh BEIIECTBA.



Konnencatop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH IIIIOCKOTO
KOHJIEHCATOpa.

[TapamensHOE coenHEHNE KOHIEeHCATOpOoB. [locnenoBaTenpbHoe coequHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yCTpPOMCTBA M TEXHOJOIMYECKUE IPOLIECCHI: AIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJIeHCaTOophl, renepaTop Bau ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ JBYX 3apsSIKEHHBIX IJIACTHH.

Mopgenb anekTpoctaTuieckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaThyecKas 3aluTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JEKTPOEMKOCTH IIJIOCKOIO0 KOHAEHCAaTOpa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPHUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika v pa3psaka KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKMUKYM.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOH/IEHCATOpa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenune nporekanus Toka B LENH, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH MTOTEHIIMAJIOB (HampsHKEeHUs ) pu
IIOCJIEOBATEIILHOM COECIMHEHUH KOHJICHCATOPOB.

UccnenoBanune paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CyleCTBOBAaHHS MOCTOSSHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixkenune U u 9J1C é.

3akoH OMa 11 y4acTKa LETH.

DIEKTPUUECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOTO MPOBOJHUKA OT €ro JJWHBI W IUIOIIAAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECCTBA.

[TocnenoBaTenpHOE, MapaJIEIbHOE, CMEIIAHHOE COCAUHEHHE MPOBOIHUKOB.
Pacuét pazBeTBIEHHBIX AnekTprueckux mnemnen. [Ipasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH [xoyns—JleHua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HUCTOYHHUKA TOKa. 3akoH Oma s
MOJIHOW  (3aMKHYTOM) SJEKTpUUeCKOW 1enu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ampikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHudecknue yCTPOWCTBA M TEXHOJOTUYECKHE TMPOIECChl: aMIlepMeTp,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

UccnenoBanre 3aBUCUMOCTH CUJIBI TOKAa OT HAMpsDKEHUS IS PE3UCTOpa,
JIaMTIbl HAaKQJIMBaHUS U CBETOJIMO/IA.

3aBUCUMOCTh COTPOTUBICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUIOIA TN TTOTIEPEYHOTO CEYEHHUS U MaTepHaa.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUSI TIPU TTOCTOSIHHOM
HaIpsHKEHUU.

[Ipsamoe uzmepenue IJC. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA
U OILICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CHUJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padbomot, npaKmMuKym.

HccrenoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenue yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpSDKEHUS Ui JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npejesa u3MepeHus: amnepMerpa (BoJIbTMETPA).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKAHUU.

NccnenoBanne pazHOCTH MOTEHLIMAIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHUJIbI TOKA B IICTIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuueckas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJEKTPOHHAs
MIPOBOJIMMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCTh COINPOTUBIECHHUSI METAIOB OT
TeMiiepatypbl. CBEpXIIPOBOIUMOCTD.



DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJAUMOCTH
oJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B DJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS ITHCCOLMALMSL.
DnexkTponus. 3akoHbl Papajes sl AIEKTPoIu3a.

DIIEKTpUUYECKU TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. I1nazma.

TexHuueckne yCTpOWCTBA W TNPAKTUYECKOE NPUMEHEHHME: ra30opa3psi/IHbIe
JamIbl, SJEKTPOHHO-TyuYeBass TPyOKa, MOJYyHNPOBOAHUKOBBIE MPUOOPHI: AHO/,
TPAH3UCTOpP, (POTOAMOJ, CBETOAMOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIaBKa AJTFOMHUHMS, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia OTHOBAJIEGHTHOTO MOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUIN MPAKTHUKYM.

CniocoOb1 m3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOIH30BAHUEM aHATOTOBBIX
U U(POBBIX U3MEPHUTEIBHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYHKOBBIX CHCTEM.
AOGCOJIOTHBIE M OTHOCUTEINIbHBIE TIOTPEITHOCTH U3MEPEHUN (HU3MUECKUX BEITUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
¢u3nUecKnX BENWYMH, TPOBEPKAa TMPEIIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  SKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca Qusukum yrayonéHHoro ypoBHs B 10 kiacce
OCYIIECTBIIIETCS C YYETOM COJEPKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH
MaTteMaTUuKH, OUOJIOTUU, XUMUH, T€Orpapuu U TEXHOJIOTUH.

Meosicnpeomemnoie nOHAMUA, C6A3AHHDBLE C USYUEHUEM MEMOO06 HAYUHO20
no3HanuA: SABIICHWE, HAay4HbIH (DaKT, rumnoresa, (u3nUecKkas BEIUYMHA, 3aKOH,



TEOopus, HaAONIOAEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas TadopaTopusi.

Mamemamuka: peunieHHe CUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabouna, runep6oia, ux rpa@ukud U cBoicTBa. TpuroHoMerpudyeckue (HyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKIECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHW3MOB, TEIUJIOBOE 3arps3HEHHE OKPYKarollew cpesbl,
yTWIN3alusi OMOOPraHUYECKOro TOIUIMBA JUIsl  BBIPAOOTKU  «TEIJIOBOM» U
ANEKTPOIHEPTUU, TOBEPXHOCTHOE HATSHKEHUE U KANMJUIAPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MpPUpPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYI,
MOJIb BeIlleCTBAa, MOJSpHAs Macca, IMOJy4eHHEe HAHOMAaTepHalioB, TEIJIOBBIC
CBOICTBa TBEPABIX TEN, )KUAKOCTEH U ra3oB, XKUIAKWE KPUCTAJIIbI, JIEKTPUUECKUE
CBOICTBA METAJUIOB, DJIEKTPOJIUTUYECKAS AUCCOLUALINS, TallbBAHUKA, DJIEKTPOHHAS
MUKPOCKOTHSI.

TI'eocpagpus: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMET.

Texnonoz2ua: npeodbpazoBaHuE BUKEHUI C HCIIOJIb30BAHUEM MEXAaHU3MOB,
y4€T CyXOro M IKHMJIKOIO TpPEHUS B TEXHHMKE, CTaTHUECKHE KOHCTPYKIMH
(KpOHILTEHH, pelmeéTdyaTble KOHCTPYKIMH), HCIOIb30BAaHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHUKE (TUPOCKOIN, BOJAOMET U JPYrHe), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHAUIIMOHEDP, TEXHOIOTHH
HOJYy4YeHUs] COBPEMEHHBIX MaTepHalloB, B TOM YHUCJIE HAHOMATEpUaJOB, WU
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allMTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHble JIaMIIbI, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajIbBaHHKA.

11 KIJACC

Pa3znen 4. dinekTpoauHaMHuKa.

Tema 4. Macnummnoe none.

B3aumoneiicTBue MOCTOSAHHBIX MAarHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bektop MarmuTHOM wuWHAyKuuu. [lpuHuun cynepno3unuu
MAarHUTHBIX MOJIEH. JINHUA MarHUTHOW WHTYKIIHUH.

MarauTtHoe 1moJjie MPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna JlopeHua, e€ HanpaBiICHUE U MOYJb. JIBH)KEHHE 3apsyKEHHOM YaCTUIIBI
B OJTHOPOJTHOM MarHUTHOM Mojie. Pabota cumsl JIopeHma.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeThKy, napa- u JHaMarHeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MMOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENU 3JIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

Kaptuna  nauHWMiA  WMHAYKOUM ~ MarHATHOTO  TOJISL  TOJOCOBOTO U
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHuil MarHUTHON MHIYKIMK TOJISI JIMHHOTO MPSIMOTO MTPOBOTHUKA
Y 3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIIIKU C TOKOM.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus mydyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Tpunnun NeHCTBUS AIEKTPOU3MEPUTEITHLHOTO npubdopa
MarHUTORJICKTPUICCKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

HccnenoBanre MarHuTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue necTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE MU3MEPEHUS CUIIBI AMIIEepa.

Tema 5. dnekmpomaznumuas uHOYKYuUs.

SlBneHne AIIEKTpOMAarHUTHOM HWHAYKOUHA. [lOTOK BEkTOpa MarHUTHOMU
uHaykiuu. OJIC uHAyKIMHM. 3aKOH DJJIEKTPOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpudeckoe nosie. Toku Dyko.

OJC uHAYKUMHA B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTyilika HMHIYKTUBHOCTH B UEMNU MOCTOSHHOTO TOKA.
Asnenune camonnaykiuuu. JIC caMOUHIYKITUH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECChl: MHAYKIMOHHAs
neyb, COJICHOU, 3alIUTa OT AJEKTPU3ALUU TeJ MPU JBHKEHUU B MATHUTHOM TOJIE
3emuu.

Jemoncmpauuu.

HaGnronenue siBjaeHuUst 31eKTPOMArHUTHOW UHAYKIUU.

UccnenoBanne 3aBucumoctd O/C HHAYKIMH OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenne marauTa B aJIOMUHUEBOM (MEeIHOW) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoct I/IC CaMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IICIIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON UHIYKIIUU.

Onpenenenne UHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Pasznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarensHasa cucrema. CBoOOIHEBIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunematnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCAaHUE (3aKOH COXPAHEHUS] MEXAaHWYECKON sHepruu). BeiBoja
JTUHAMHYECKOTO OMUCAHMS TAPMOHHYECKUX KOJIEOAHUM M3 MX SHEPreTUYECKOr0 U
KUHEMAaTHYECKOTO OITMCAHMS.

AMmintyna u ¢asza kosiebanuii. CBsi3b aMIUTMTYbI KOJIEOAHUN HCXOTHOU
BEJIMYUHBI C aMIUTUTYAaMH1 KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

[lepuon m uacrora konebanuit. Ilepron manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTHYeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIeOAHHM MPYKUHHOTO
MasITHHKA.

[TonsiTue o 3aryxaromux Konebanusx. BeiHyK1eHHbIe KoyieOanus. Pe3onanc.
PezonancHas kpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOAHUS.

TexHU4YeCcKHe yCTpOWCTBAa M TEXHOJOTHYECKUE MPOILECCHl: METPOHOM, YacChl,
KaueJiv, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anmcek KoJIeOaTeNbHOro JIBUKECHHUS.

Ha6mronenne He3aBUCUMOCTH TIeproa MajbIX KojaeOaHui Tpy3a HA HUTH OT
aAMIUTUTYJIBI.

HccenenoBanue 3aTyxaronux KojaeOaHui U 3aBUCUMOCTH IIEPHOJ1a CBOOOTHBIX
KOJIeOaHU OT COMPOTHBIICHHUS.

UccnenoBanne koneOaHUN Trpy3a Ha MACCHUBHOM TPYKHHE C UEJbIO
dbopMUpOBaHUS MPEACTABICHUN 00 MeaTbHON MOJETH MPYKUHHOTO MasITHUKA.

3aKOH COXpaHECHUS SHEPTUH NP KOJIEOAHUAX T'Py3a Ha MPYKUHE.

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.



WN3mepenne mnepuoaa CBOOOAHBIX KOJEOAHUH HUTAHOIO U MPYKHUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB ABUKEHUS TeJla B XOJ€ KOojeObaHu Ha yIpyrom mojaBece.

N3ydeHnne nBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHMS aMIUTATYAbI 3aTyXarOIIUX KOJICOaHUH.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnekmpomacHummubsle Ko1edanusl.

KonebGarenpubiit  koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJICOAHUS B
ujeadbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. Csizb aMIUTUTYIBI
3apsjia KOHJEHCATOpa C aMIUTUTY0M CUITbI TOKA B KOJIEOATEILHOM KOHTYPE.

3aK0OH COXpaHEHUS PHEPTHUH B UCaTLHOM KoJie0aTeTbHOM KOHTYPE.

3aryxaromue AIIEKTPOMArHUTHBIE KoJieOaHus. BreinyxneHHbIC
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOIO0 TOKAa. AMIUIMTYIHOEC U
NEHUCTBYIOIIEE 3HAUYCHHWE CHJIBI TOKA W HAIpsDKEHUS TPU pa3IuyHON (dopme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouJanbHblii TIEPEMEHHBI TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMNH CUHYCOUJIAJIBHOIO MEPEMEHHOIO0 TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpsixeHUN.

Wneanbusiii  Tpancopmatop. IlpomsBonacTBo, mepemadya U mOTpeOsIeHHE
BJIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKH IMpU TPOU3BOACTBE 3JieKTpodHepruu. KynbTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexXHUYeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AJIEKTPUUYECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JEKTPONepeaay.

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOAHBIX KOJIE€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

['eneparop He3aTyXarOUIMX JIEKTPOMArHUTHBIX KOJIEOaHMIA.

Mogenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIEOaHuUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IIEMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUH PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Y CTpoiicTBO M IPUHITUIT JIEUCTBUS TpaHcpopmaTopa.



Mopaenb TMHUM 3JEeKTponepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMeHHOr0 TOKa Yepe3 MOCIEAOBATENbHO COEAMHEHHBIE
KOHJEHCATOP, KaTyILIKy U PE3UCTOP.

HaGmronenue a1eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl ICTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUmMHbsle 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacrnpocTpaHeHus. llomepeunsie u
NpoJ0JibHbIE BOJIHBL. llepuoj, CKOpOCTh pacnupoCTpaHEHHs W JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKMX BOJH: OTpakKeHHeE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakuus.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbl.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnast opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPaXEHUE,  MPEIOMJICHUE,
noJisipu3aius, uHTephepeHus u AudpaKius.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHudyeckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi JUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

Habmionenune oTpaskeHus ¥ MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

AKyCTHYECKHI PE30HAHC.

CBolicTBa yIbTpa3ByKa U €ro MIpUMEHEHUE.

Habnionenune cBsA3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KOJIeOaHUIA.

HccnenoBaHnne  CBOMCTB ~ JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTpaXKCHHUE,
MpeIoMIIeHHE, TOoJApU3anus, Tupakuus, UHTepPepeHIus.

O6Hapy:xeHue nHHPaKpacHOTo U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmosHEHOE paclpoCTpaHEHUE CBETA B OAHOPOIHOU cpene. JIyu cBera.
To4euyHbIli HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHus cBeta. [locTtpoeHue n3obOpakeHuil B
iockoM 3epkaiie. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3aKOHbI MPENOMIIEHUS CBeTa. AOCOIIOTHBIN MTOKa3aTeb
npenoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOULIEHWE JUJIMH BOJH MpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xon nydeir B mpusme. ucnepcusi cBeta. CinokHbIM cocTaB 0eoro cpera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa’KEHHUS.

CobOuparome u pacceuBamoiue JUH3bL. ToHkas JuH3a. DOKyCcHOE
pacCTOsIHME M ONTHYECKas CWiIa TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(hEepUUYecKOr JTUH3BI OT €€ TeOMETPUU M OTHOCHUTEIBHOIO
I10Ka3aTelis PEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckoi ocu. IlocTpoeHne wu300pakeHWH TOYKM M OTpe3Ka TMPsSMOU B
coOHparoUUX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucrema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MHUHHUMYMOB B HWHTEpP(EPEHIIMOHHOU
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB. IIpumepsl Kiaccuueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpakimonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAakKCMMYMOB IIpM MAaJA€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnueckne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHl: OYKH, JyTa,
nepuckor, (oroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN ammapar, MpPOCBETIICHHE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIMOHHAS pelIETKa.

Jemoncmpauuu.

3aKOHBI OTPAYKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HNccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

HaGmonenue natepdepeHnu crera.

HaGmronenue BETOB TOHKUX IMJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmonenue noisipu3anuu cBera.

[TprMmeHeHue NoaAPOUI0B 11 U3YUEHUS] MEXaHUYECKUX HAMPSIKECHUI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pPACCTOSHMS OT BemlecTBa (Ha
IpUMepe KUIKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenune n3o00paxxeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIIUNN U TIOJIpU3AIUU CBETA.

N3ydeHne noisipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHus Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

HaGmronenne u uccnegoBanne mUPpakmOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pazgen 6. OcHOBBI cClIeMAJIBbHON TEOPUU OTHOCUTEIBHOCTH.

['pannupl  NpUMEHMMOCTHM — KJlacCMYeCKOM  mexaHukd.  [loctynatsl
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. [IpeoOpazoBanus  JlopeHua.
VYcnoue npuUUHHOCTU. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPALICHUE JJIUHBI.

DHEPrus U UMIYJIbC PENSITUBUCTCKON YaCTULBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPIUs
ITOKOS.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTETHU 3apSXKCHHBIX YACTHIL.

VYyeHnueckuit SKCEPUMEHT, 1a00paTOpPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TPeKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3jIyuyeHue aOCOIIOTHO YEPHOrO Tela).
3akoH cmenienus: Buna. I'unore3a Ilnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEeHUE
OiiamreitHa st hotodddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeta (B YACTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 U aOCOJMIOTHO OTpakarollyro mnoBepxHocTh). OmbiTer [1. H.
JleOenena.

BonnoBbie cBolicTBa yactui. Bonubl ne bpoiins. JlnuHa BoiHb! ne bpound u
pasMepbl 00JacTH JIOKaNW3alMKM JABMXKYyIIehcs yactuil. KopmyckynspHo-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpOHOB Ha KpHUCTaUIax.

Crneunduka ndmepennii B Mukpomupe. COOTHOIICHHS] HEONpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE MPOLECCH: CHEKTPOMETP,
dboTosmeMenT, (HOTOMATUYMK, TYHHEIbHBIM MHUKPOCKON, COJHEYHas Oarapes,
CBETOIUO/.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (HoTodddekTa.

UccnenoBanne  3aBUCMMOCTH  CONPOTUBICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npaKmukKym.

Uccnenoanue dhoropesucropa.

N3mepenune nmocrosauoi [Inanka Ha ocHOBe nccienoBanus GoTodddekra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHMUS.

Tema 2. @u3zuxa amoma.

OnbITel MO HCCIENOBAHUIO CTpOoeHUs aToma. I[lnaHerapHas monenb aroma
Pesepdopna.

[Moctynarsl bopa. U3nydyenue u norjioiieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI DHEPTUU HA APYTOi.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: CIEKTPaJbHbIN
aHasu3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpoiCcTBO U AEUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHII.

Ornpenenenue JIMHBI BOJIHBI JIA3€PHOTO U3J1yUYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJA M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas moxens snpa IeitsenOepra—Banenko. 3apsia siapa. MaccoBoe
yucio sapa. M3otomnsl.

PanunoaktuBHOCTh. Aunb(da-pacnan. DNEKTPOHHBI U TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH paJMOaKTUBHOIO pacnajaa. PaiuoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YEHHs. BiusHHEe pagMOAaKTUBHOCTH Ha >KUBBIE
opranusMsbl. EcrecTBeHHbil oH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

Anepnsie peakiuu. Jlenenue u cunrtes saep. SAnepueie peakTophl. [IpobieMsr
YOPaBISIEMOIO0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJIOTMYECKHE aCIEKThl Pa3BUTHUSA
SIAEPHOU SHEPrETUKH.

MeTobl perucTpanuu U UCCIEN0BAHUS JIIEMEHTAPHBIX YaCTHULL.

OyHIaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JIENTOHBL.
[IpencraBnenne o CtangaptHoil Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

O®uzuka 3a npenenamu CranaapTHOW mojenu. TE€MHas martepus U TEMHas
SHEprus.

EnunacTBO (hrzmveckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: TO3UMETpP, Kamepa
Bunibcona, siaepHBIl  peakTop, TEPMOSIAEPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOrpadusl.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

UccnenoBanue TpekoB yacTuIl (110 TOTOBBIM (poTorpadusim).

UccnenoBanue painoakTUBHOTO JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHUS acTpoHOMUU. [IpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

MeTonbpl aCTPOHOMHUYECKUX HccaeqoBaHUN. COBPEMEHHBIE ONTHYECKHUE
TEJIECKOIIbI, PAJANOTENECKOITbI, BHEATMOC(hEpHAast aCTPOHOMHS.

Bun 3Bé3nHoro Heba. Co3Be3nusi, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBHDKEHUE.

CosiHeuHas cucTeMa.

Counnue. ConmHeunast akTUBHOCTh. VIcTounuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3AbI TJIABHOW IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IMOCJIENOBAaTEIbHOCTU. BHyTpeHHEE CTpOeHHUE
3BE37. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUU U dBostonnu CoiHla u
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Iyte — nama T'amaktuka. [lonoxenue u nBuwkeHue CosHIA B
lNanaktuke. Tunel ranmaktuk. Paguoranaktuku u kBa3zapbl. YEpHBIE ABIPHI B Apax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66ia. Paz0eranue ramakTuk.
Teopust bosbioro B3peiBa. PemmkToBOE M3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmronenust 3B€3gHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsT OTpeIeICHHs TOJI0KEeHHsSI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3MBI.

HaGmonennst B Teneckon JIyHBI, TUTaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOILICHUHU.

Du3nYeCKUH MPAKTHKYM.

CniocoOb1 m3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOIH30BAHUEM aHATOTOBBIX
U TU(POBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYHKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIC TIOTPEITHOCTA U3MEPEHNN (PU3MYECKUX BEITUYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
bu3MYeCKUX BEIWYMH, MPOBEpPKa MPEIJIOKEHHBIX TUmnore3 (BbIOOp W3 padoT,
ONMCAHHBIX B  TEMATHYECKUX  paslenax «YUYCHUYECKUU  IKCIEPHUMEHT,
nabopaTtopHbie pabOThl, MPAKTUKYM) ).

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynsipHas Qu3nka U TEpMOAMHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUM OTHOCHUTENIBHOCTH», «KBaHTOBas
duznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUZUKI.

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U ATUYECKOU cepax AesTeNbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMHUM B COBPEMEHHOM HAay4YHOM KapTHHE MUPA, 3HAUCHUE ONUCATEIILHOM,
CUCTEMATU3UpYIOIIe, OOBACHUTENIbHOM M  MPOTHOCTHYECKOW  (DYHKIIMIA
¢uznueckoi Teopuu, poiib GU3NYECKON TeOpuu B (POPMUPOBAHUM MTPEICTABICHUN
0 (Qu3NyYecKoM KapTUHE MHpA, MECTO (PU3UUYECKON KapTHUHBI MHUpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUETOM COJEPHKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, c6A3aHHbBIE C U3YYEHUEM MEMOO008 HAYUHOZ0
no3nanuA: SBIEHUE, HAay4HbIM (akT, rumoresa, (pusnueckas BEIUUYMHA, 3aKOH,
TEOpHs, HaONIOIEHUE, SKCIEPUMEHT, MOJEIUPOBaHUE, MOJEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNUH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuka: peElUICHHWE CUCTEMbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE
TOKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB.
[IpousBonHbie 3neMeHTapHBIX (yHKIUNA. [lpu3Haku momOOUS TPEYrOJbLHUKOB,
oTpeieNIeHHE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW MpuUpOeE, KojieOaTelbHbIE
IBWKEHHMS B JKMBOM IIPUPOJE, DKOJOTMYECKHME PHUCKU IIPU IPOU3BOJICTBE
JJIEKTPO3HEPTUM,  DJJEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  Cpelsbl,
yJIBTPAa3BYKOBasi JIMATHOCTMKA B MEIULMHE, ONTHYECKHUE SABJICHUA B KUBOU
IIPUPOLE.

Xumusa: CTpOCHUE aTOMOB ¥ MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYpa TBEPABIX
TEJN, MEXaHW3Mbl OOpa30BaHMsS KPUCTAJUIMYECKOM pEHIETKH, CHIEKTPaJbHBIMI
aHaJms.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHHUTOB, 3JIEKTPOMAarHuTOB,
ANEeKTpoABUraTeNlb SKoOU, reHepaTop NMEPEMEHHOI0 TOKa, WHAYKIMOHHAs Ie4b,
JIMHUU DJIEKTPONEPENay, IEKTPOABUTATEND, pafap, PaIHuONPUEMHUK, TEIEBU30DP,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas JUArHOCTMKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CyTHUKOBBIE
MIPUEMHHUKHY, SIJICPHAsA SJHEPTeTUKA U DKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIIEI'O OBPA3OBAHMAJIMHHOCTHLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHUS Yy4yeOHOro mnpenMera «Dusukar
JIOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMNbITA JICSITEILHOCTH B MPOIIECCE Peaau3alliid OCHOBHBIX HAIpaBJICHUMN
BOCHIUTATEILHOMN JESITEIbHOCTH, B TOM YHCJIC B YAaCTH:

rPa’KAAHCKOT0 BOCIIMTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOW  MO3UIMU  OOydYaromerocss  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPaTUYECKUX 1IEHHOCTEH;

e TOTOBHOCTBH BECTH COBMECTHYIO JICSITEILHOCTh B MHTEpECAX TPAXKIAAHCKOTO
oOmiecTBa, Yy4yacTBOBaTh B CaMOYIpaBJIeHHMM B 0Opa3oBaTeIbHOMN
OpraHu3aluy;

e YMEHHE B3aMMOJCHCTBOBATH C  COLMAJIBHBIMM  MHCTUTYTaMU B
COOTBETCTBHH C X (DYHKIIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOUW U BOJOHTEPCKOMN NI€ATEILHOCTH.

NATPHOTUYECKOTO BOCITUTAHUS:

e cpOpPMHUPOBAHHOCTH POCCUNCKON TpaXXIAHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

e IICHHOCTHOE€ OTHOUICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, HOCTHKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIYCCKOTO MOBEACHUS;

e CIIOCOOHOCTH OICHWBATh CHTYAIIMIO M MPHHUMATHh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YHUCJIE B JICATEIIBHOCTH YYEHOTO;

e OCO3HAaHHME JUYHOTO BKJIaJIa B IOCTPOECHUE YCTOWYMBOTO OYAYIIIETO.

3CTETHYECKOr0 BOCIIUTAHUS:

e DOCTETHYECKOE OTHOILICHHWE K MHUPY, BKJIOYasi HSCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKeE.

TPYAOBOI'0 BOCIIMTAHUA:



WHTEPEC K Pa3IUUHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3NKOW W TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccuu u peaanu3oBbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00acTH (U3HKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€CKOro BOCIIMTAaHUA:

c(hOpPMHUPOBAHHOCTh HKOJOTUYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE ILIEHHOCTU HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus (U3UKH OCYIIECTBISITH MPOCKTHYIO M HCCIEI0BATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKue 1eicTBUA:

CaMOCTOATENbHO  (HOPMYIUPOBaTh U  aAKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATEIIBHOCTH, 3a4aBaTh MApaMETPhl U KPUTEPUU HX
JOCTUKCHUS;

BBISBJISITH 3aKOHOMEPHOCTM W NIPOTUBOPEUYHsST B PACCMATPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTepHalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIE€ITEIBHOCTb, OLEHUBATh COOTBETCTBUE
pe3yJIbTATOB LIEJSIM, OLICHUBATH PUCKH MTOCJIEICTBUI IESITEIbHOCTH;
KOOPAVMHUPOBaTh U BBINOJHATH pabOTy B  YCJIOBUSX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MMPU PEIICHUH KU3HEHHBIX TPOOJIEM.

ba3oBbie HcCJIaea0BaTC/IbCKHUC HeﬁCTBHﬂ:

BJIAJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATHUSIMHU U METOJIaMU
(u3HUECKON HAyKU;



BJaJ€Th  HABbIKAMHM  y4€OHO-MCCIIEIOBATEIbCKOM M IPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (DU3UKHU, CHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHHs 3a1ady  (PU3NYECKOro
coJiep KaHusl, IPUMEHEHHIO PAa3IMYHbIX METOI0B MMO3HAHMUS;

BJaJ€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIIpeTaluu, NpeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IUYHbIX yUEOHBIX
CUTyallUsIX, B TOM YHCJE NMPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIACTU
buzuky;

BBISIBJISATh NPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJU3UpPOBATh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHTBl  JUIs
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelIeHHUs;

aHANIM3UPOBATH TOJYYEHHbIE B XOJ€ PEIICHHUs 3aJa4d pe3yJbTaThl,
KPUTHUYECKH OLEHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3BMEHEHHE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DU3UKY;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIKE aJbTePHATUBHBIC PEIICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU MONY4YeHUS MH(DOpMaAUU (HU3UIECKOTO COACpKAHUS
U3 HCTOYHUKOB PAa3HbIX THUIOB, CAMOCTOSATEIBHO OCYIIECTBIISTH IOUCK,
aHaNIM3, CHUCTEMATH3AIMI0 W WHTEPHpPETANI0 WH()OpPMAIUU Pa3TUIHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKNA O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEpeKEHUs, MPABOBBIX H
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UUYECKOTO COJAEPKaHUS B Pa3IMUHBIX (opMaTax C
y4€TOM Ha3HaueHus HUHQPOpPMAIMU U IIEJEBOM ayIUTOpPUHU, BbIOUpas
ONTUMAIbHYIO0 POPMY MPEACTABICHUS U BU3yAIU3ALIUH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKM M BO BHE-ypPOUYHOU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi M CMAr4arhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C UCIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHIHOM U
UHAUBUAYAJTbHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh 1I€JIM  COBMECTHOM JESTENbHOCTH, OPraHU30BBIBATH M
KOOPJMHUPOBATh JEUCTBUS MO €€ JIOCTHKEHHUIO: COCTaBJISTh IUIaH
NENUCTBUH, paclpeesTh POJIu ¢ Y4ETOM MHEHUIN y4aCTHUKOB, OOCYKIaTh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KaXKJOr0 y4yaCTHHKA KOMaH[bl B
o011t pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBaTh WJEU C IO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyallUsiX,  HpPOSBISATH  TBOPYECTBO U BOOOpa)xkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJbHbIe YUueOHbIE J1elicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISITh  MTO3HABATEIBHYIO  JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUs PACUETHBIX U KaYECTBEHHBIX
3a/iay, IJIaH BBIMOJHEHUS MPAKTUYECKON pabOThl C YYETOM WMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTb  paMKd  y4yeOHOro TpeIMeTa Ha  OCHOBE  JMYHBIX
PEANIOYTEHNM;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh ()OPMUPOBAHUIO U TMPOSBICHUIO 3PYIULMA B 00JaCTH
(GU3UKH, MOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.

CﬂMOKOHTpO.HL, 3MOHHOHaJILHLIﬁ HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU [IO3HABAaTENbHOW pe(dIeKCMH KaKk OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh TPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO NPUHHUMATh PEUICHUSA MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI U apPryMEHTbl APYIUMX IPU AHAIU3E PE3yJIbTATOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI U apPryMEHTBhl APYIUMX IPU AHAIU3E PE3YyJIbTATOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mporiecce MOCTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IMPOTPaMMBI 10
bu3uke IS ypOBHS CpeaHero oOmero oOpa3oBaHUs Yy  OOyYaromMXCS

COBEPIIEHCTBYETCS HMOIMOHATbHBIH UHTEJJIEKT, peAnoaramui
c(hOpMHPOBAHHOCTH:
e CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 32 CBOE IOBEJCHHE, CIIOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K TIOCTIKCHHIO 1NN
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOMIS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYWUTHIBATH €r0 TPH OCYIIECTBICHHH OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOMIMX CIOCOOHOCTh  BBICTPAHUBATH
OTHOMICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeiiatb KOHQIUKTHIL.

INPEAMETHBIE PE3VYJIbTATDI



K konmy oOyuenuss B 10 knacce npenMeTHbIE pPe3yibTaThl Ha YIriIyOJEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJb (PU3MKK B  HKOHOMHYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COLMAJIbHOM M ATHYECKOM cdepax JesTenbHOCTU
YeJIoBeKa, pOJib U MECTO (PU3UKU B COBPEMEHHOM Hay4YHON KapTUHE MUPA,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
MPOTHOCTUYECKOW  (YHKIUH  (PU3MUECKOH TEOpUU —  MEXaHHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUDPA;

pa3nuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (U3MYECKHX Tel U
MPOIIECCOB (SIBJIGHU): HMHEpIMaIbHas CUCTEMa OTCYE€Ta, aOCOIIOTHO
TBEPIOE TEIO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUKEHHUE,
CBOOOJIHOE TMajieHue, aOCOJIFOTHO ympyras naedopmarusi, aOCONIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUIKOCTH
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UCAJIbHBIA Ta3, TOUCUHBIN 3aps,
OJTHOPOJIHOE DJICKTPUUYECKOE TOJIE;

paznuyarh yclIOBUSA (TpaHUIbI, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TPOLECChl U SBJICHHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBMD)KCHHS, (OPMYJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuiess aiisi CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MMITYJIbCAa U MEXaHHYECKON
SHEPTUH, CBsI3b PA0OTHI CHIIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECHs TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, Broporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3a4KOHA BCEMUPHOTO TATOTCHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLECCHl U ABICHUS, UCIOJb3YS
ocHoBHble moONOKeHWs MKT w© 3akoHBI MOJEKYISIpHOW (GUBHKUA W
TEpPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KUHETHUYECKOW DJHEPTrHel TEIIOBOrO ABHXKEHUS M KOHIIEHTPALHUEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEHIECTBA CO CPEAHEW KHUHETHYECKOU
SHEPrUeN TEIJIOBOTO JIBUKEHUS €r0 4acCTHIl, CBS3b JABICHUS UICATBHOTO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNepBbIA 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXpPaHEHMSI PHEPIHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIOIL30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUa MeHnneneeBa—Knaneiipona;

aHAJU3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBICHUS, MCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kyiona, MOTEHIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TOJIA, MNPUHIUI CYNEPHO3UIUUA SICKTPUUECKUX
MoJIEd, MPU ITOM YKa3blBasi YCJIOBHUSI MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ MPAKTUUECKHM BaKHBIE COOTHONIEHHMS: 3aKOHbI Oma sl ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMUCHIBaTh (PU3NUECKUE TPOILECChl U SIBJICHUS, UCIOB3YyS BEIUYUHBI:
nepeEMEIEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi HHeprusi, pabora CWIbI, IEHTPOCTPEMHUTEIBLHOE
YCKOPEHHME, CHJIa TSKECTH, CUJIa YNPYroCcTH, Cujia TPEHUsl, MOUIHOCTb,
SHEPrus B3aUMOJEHCTBUA Tena ¢ 3emii€ii BOMM3M €€ TMOBEPXHOCTH,
SHEprus ynpyroi gedopMmanu MPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTa B TEPMOAMHAMHUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJAHOATOMHOIO rasa, padoTa UICaJbHOTO Trasa,
OTHOCHUTENIbHASl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEmIOBOrO
JNBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD AIEKTPUUECKOrO MO,
HAIpsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Iiapa B
BaKyyM€ M B JMDJIEKTPUKE, MMOTEHUHAI 3JIEKTPOCTATUYECKOrO MOJs,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C IOCIEI0BATEIbHBIM H
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPTUS IEKTPUUECKOTO MOJIS
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBWYECKUX  SIBIICHUU:
MEXaHMYECKOE JIBMKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL] BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBIKCHHE, Mu(dy3us, ucrapeHue,
KUIEHUE U KOHAECHCAIIUSI, TUIaBJICHUE U KPUCTAJUIN3ALIMS, HAIPABIEHHOCTD
TEIUIONEPEIaut, 3JEKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3NYECKOU BETUYUHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHUU, NOpPU  I3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCHUPOBATh pPE3yibTaThbl MOJIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHAEC TpaPuUKOB C YYETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOJIBI IO pe3ybTaTaM
HCCJICIOBAHMSI;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBIA METOJ W3MEpPCHWs, OICHUBATH AOCOJIOTHBIC H
OTHOCHUTEJIbHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTH OIBITHI IO MPOBEPKE MPEITI0KECHHOW TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3UPOBATH
MIOJIYYCHHBIE PE3YJIbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHON
TUTIOTE3HI;

coOJr01aTh TIpaBMIIa 0€30MMaCHOTO TPY/a NMPH MPOBEACHUHN HCCIICIOBAHUN
B paMKax y4eOHOTO DOSKCIEpPUMEHTa, IMpakTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBbHOCTH C WCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemiath pacy€THBIC 3aJladyd C SIBHO 3aJJaHHOM M HESBHO 3aJIaHHOH
¢u3HUecKol MOJIEIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (usuueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
OpUMEHSATh  (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
bu3nUecKknuX TEOpUd MpU HMCIOJB30BAHUM MAaTEeMaTHUYECKUX METOJ/IOB
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOJIbI DEIICHUS C
y4€TOM TIOJTyYEHHBIX PE3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue NpUMEHEHHs 3HaHUU U3
Pa3HBIX pa3eNioB Kypca (PU3UKH, a TAKKE UHTETPAIMH 3HAHUN U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATh JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUI C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCTIONIb30BaTh TEOPETHUYECKUE 3HAHUA s OOBACHEHHS OCHOBHBIX
PUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUCKUX U 3apyOC)KHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM M TTPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TIPOIECCAMH, C
MO3UIINN IKOJIOTUIECKON OE30MaCHOCTH, MPEACTABICHUA O PAIlMOHATIBHOM
MPUPOIOIIONB30BAHNN, & TAK)KE€ PAa3yMHOM HCIIONB30BAHUU JOCTIKCHUM
HAyKd W TEXHOJOTWUH IS JadbHEHIIETO pa3BUTHS YEIIOBEUECKOTO
o01IecTBa;



MPUMEHATh pa3iudHble CrOCOObI padOThl ¢ MHpOpMALMEH (PU3UUECKOrOo
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJI1 TIOMCKa, IMepepadOTKM M NpeabsABICHUS Y4eOHOH W
HAYYHO-TIONMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U UHTEPIpPETALUN
uH(bOpMALMK, TOJYYEHHOW M3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O M  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE " MO03HABATEJIbHBIC yMEHUS
CaMOCTOSATEJILHOTO ~ MPUOOPETeHHs  HOBBIX 3HAHUKW B Ipolecce
BBITMIOJTHEHUS IPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

pabotaTe B TpyNIe C HUCIOJIHEHHEM pPAa3JIUYHbIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYaIUsX, aJIEKBaTHO OLIEHMBATh BKJIAJ KaXIOTo W3
YYaCTHUKOB I'PYTIIIBI B PEIICHHE pacCMaTpUBAaEMOM IPOOIEMBbI;

HPOSIBJISITH MOTUBALMIO K OyyIiel npopecCuOHaNbHON IeATEIbHOCTH 10
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K xonmy oOydenusst B 11 knacce mpeaMeTHble pe3yJbTaTbl Ha YTIIyOJIEHHOM
YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

MOHUMATh poiab (QU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COILIMAJILHOM M ATUYECKOH cepax AesTeTHbHOCTA YelIOBeKa, POJib U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOH KapTWHE MHpa, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIOBEKAa M  JAJIbHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAUYECHUE OMUCATEIbHOM, CUCTEMATU3UPYIONIEH,
OOBSCHUTEIIFHOM M TPOTHOCTUYECKON (PYHKIMU (U3NYecKoil Teopuu —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponb GuU3NUEecKo TEOpUH B (POPMUPOBAHUHU TPEICTABICHUN O
dusznueckor KapTUHE MHUPA, MECTO (PU3NUECKON KapTUHBI MUpa B 00IIeM
PSAZly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUNA O IPUPO/IE;
paznuyaTh YCJIOBHS TNPUMEHHMOCTH MoOjeleld (U3UYEeCKUX Tel W
IPOLIECCOB  (ABJIEHUM): OJHOPOJHOE DIIEKTPUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJIsl, TApMOHUYECKHUE KOJIeOaHUs, MATEMAaTHICCKUN MasTHUK,
UJCaNbHbI MPYXKUHHBI MasgTHUK, TAPMOHUYECKHE BOJHBI, UJCaTbHBIN
KoJie0aTeIbHbIN KOHTYpP, TOHKAs JIMH3a, MOJENeil aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICJIIN CBETA;

paszinyath yCJIOBHUS (CpaHULbI, 00JacTH) MNPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS U 3aKOHBl D3JEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANIEKTPUYECKOro  3apsiiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMAarHUTHOW  MHAYKUMM, TnpaBwio Jlenma, cBa3p  JO/IC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKa,  IOCTYyJaThl  CHEUUAJIbHON  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHUE  ODUHIUTEHHA  AJd
dororddexra, mepBbli u BTOpod moctynatel bopa, npuHIUMD
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsIOBOTO U MAacCOBOTO YHUCEN W DHEPIHU B SACPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (DU3UYECKUE TPOLECCHl M SIBJICHUS, HCMIOJb3Yys BEIUYHHBI:
HANPsDKEHHOCTD AJIEKTPUYECKOTO MOJIsl, MOTEHIHAN JIEKTPOCTaTUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MAarHUTHBIM MOTOK, cuja AMIepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYIA CHUJIa CAMOWHIYKIUW, JHEPrus MAarHUTHOTO TIOJIS
NPOBOAHMKA C TOKOM, PEISTUBUCTCKUM HMITYJIbC, TOJHAS JHEPrusi,
SHEPrus TOKOsI CBOOOJHOW 4YAaCTHUIBl, DHEPrusi U UMIYJIbC (HOTOHA,
MacCOBO€ YMCJIO U 3apAll Alipa, SHEPTHsl CBSI3U S1pa;

OOBSCHATH  OCOOCHHOCTH  TMpPOTEKaHWUS  (U3WUYCCKUX  SIBJICHUM:
ANIEKTPOMArHUTHasI MHIYKIUS, CAMOMHAYKITUS, PE30HAHC, MHTephEepeHITns
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTPaKeHHE,
dotosnexTpuueckuit 3pdexr (dhoroaddekr), ampda- um OeTa-pacmaibi
anep, raMMa-u3lydeHue saep, (pu3udyecKkre NPHUHIMUIBI CHEKTPATHHOTO
aHanu3a u paboThI Ja3epa;

OTIpEeIeNIsITh HAIMpaBiICHUE WHIYKIIMA MAarHUTHOTO TIIOJSl TPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuibl JlopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
Y PaCCUUTHIBAThH €TO XapAKTEPUCTUKH,

OPUMEHATh OCHOBOIOJIATAIOIINE ACTPOHOMUYECKHE MOHATHS, TEOPUH U
3aKOHBl JJII aHanmm3a ©  OOBACHEHHWS  (PU3WYECKUX  IPOIIECCOB,
MPOUCXOAIINX B 3BE3/aX, B 3BE3JHBIX CUCTEMAX, B MEKrajlaKTUUYeCKOUH
cpele; IBUKEHUsI HEOECHBIX Tell, IBOJIFOLUU 3BE3]] U BeeneHHo;
MPOBOJIMTh HCCIICIOBAHUE 3aBUCUMOCTEN (DU3UYECKUX BEIUYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHWH, TIPH OTOM KOHCTPYHPOBATH
YCTAaHOBKY, (DUKCHUPOBATh PE3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH



(¢u3nUecKUX BEJIMYMH B BHJE TpapuUKOB C YYETOM aOCOJIIOTHBIX
MOTPEIIHOCTe  M3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTraMm
WCCIICIOBaHMS;

NPOBOJIUTh KOCBEHHBIE HW3MEpEHUs (U3UUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] M3MEPEHHsI, OLIEHWBATH a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: IIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAHOBKY, aHAJTU3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHS] HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
co0roIaTh TpaBwiia 6€30MacHOro TPy/la pU MPOBEIACHUH HCCIIeTOBAaHUN
B paMKax ydeOHOro OKCIepUMEHTa, NpPAaKTHKymMa U  y4eOHO-
MCCIIEJIOBATEILCKOM M TPOSKTHON JIEATEIBHOCTH C HWCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
(¢u3nyeckoil MOMENBIO: HAa OCHOBAaHMM AaHAJINW3a YCIOBUS BbIOMpATh
¢usnyeckue MoOJENM, OTBEYallMe TPeOOBAHUSAM 3a7aud, NPUMEHSTh
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJIb30BAHMM MaTEMaTHYEeCKMX METOJO0B pEIIeHus 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLIUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/ABI PEIICHUS C YYETOM IMOJYYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3aJauyd, TpeOylollue NPUMEHEHUs 3HAHUH U3
pa3HBIX pa3/esioB Kypca (pU3UKH, a TaKKEe MHTETpallMyi 3HAaHUN U3 JPYTuX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTUYECKYIO
LEMOYKY PacCy>KICHHUI ¢ OMOPON Ha U3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKHE SBICHUS;

UCTOJIb30BaTh TEOPETUUYECKHE 3HAHMUA JUIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

OPUBOAMNTH MPUMEPHI BKJIAJa POCCUUCKHX M 3apyOekKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHAJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTENbHOCTH YENIOBeKa, CBSI3aHHOW ¢ (DM3MUYECKUMHU TMPOIECCAMH, C
MO3UINH 3KOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUI O pallHOHAIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMU JUIi JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o011IecTBa;

MPUMEHATh pa3iudHble CrOCOObl padOThl ¢ MHPOPMALMEH (PU3UUECKOTrOo
COJICpKaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU ISl TOWCKa, MEepepaOOTKH W MPeabsBICHUS YuyeOHOH U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(opManuK, TOTYYEHHOM W3 Pa3IMUHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHOpMalnMlO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

MIPOSIBIISTH OpraHU3aIMOHHbIE u MO3HaBaTEJILHBIE yMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUST HOBBIX 3HAHUM B TIpoIlecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C HWCIOJHEHUEM Pa3JIUYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHAIBLHO PACTIPEACISITh JACATEILHOCTh
B HECTaHJAPTHBIX CHUTyallUsX, aJICKBaTHO OLICHMBATh BKJIAJl Ka)XJIO0r0 U3
YYaCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM IPOOIEMBI;

IPOSIBJIATh MOTUBAIMIO K Oyayiel mpodecCHOHabHON ASSTEILHOCTH 110
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoasubie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 HayuHnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKOW TEOPUH 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1
33 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 14 1
nepexoabl
Hroro no paszneny 49
Pazgen 4. DJIEKTPOAUHAMMUKA
4.1 DNEKTPUUECKOE TI0JIE 24 1
4.2 I1oCTOSIHHBIN 2NEKTPUUYECKUI TOK 24 1




4.3 Toku B pa3nu4HBIX cpenax 6
Hroro no pazgeny 54
Paszen 5. ®PU3HMUECKHUI MPAKTUKYM
5.1 OuznyecKkuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHUTHAs MHAYKLNS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 Mexannyeckue KoyieOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pazgen 3. OCHOBBI CIIELIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

3.1 Ocnossl CTO 5 1
HTtoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15

4.2 ®dusznka atoma 5

43 dusmnKa aTOMHOTO /pa U 3JIE€MEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEMETHOTO COJICPIKAHMSI U OTBITA 15
' JEeSTEeTBbHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro no pazgeny 15
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktirieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
1 ®uszrka — pyHIaMeHTaJIbHas HayKa o 1
pHupoie
9 Hayunb1ii MeTO1 MO3HAHUS U METOIBI 1
WCCIIeIOBAHUS (PU3NICCKUX SIBIICHUHN
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3HaHus npupoapl. Habmonenne u 1
IKCIIEPUMEHT B (PU3HKE
4 Crioco6n1 n3MepeHus: GU3NIEeCKUX BETUUNH 1
AGCOIIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUN (PU3UIECKUX 1
BEJTUYHH
MonenupoBanue B ¢pusuke. Posb u mecto
5 ¢u3uku B GOpMUPOBAHUU COBPEMEHHOM 1
Hay4YHOU KapTUHBI MUPA, B TPAKTUYECKON
NEeSITeNbHOCTH JIIOeH
Mexannueckoe nBmkeHue. Cucrema
7 oTcueTa. OTHOCUTETHHOCTh MEXaHUYECKOTO 1
nsuxkenHus. [Ipsimas u oOpatHas 3agaun
MEXaHHUKHI
8 Panuyc-BekTop MaTepualbHOM TOUKH, €T0 1

MMpOCKIHU HAa OCHU KOOPAUHAT. TpaeKTOpI/ISI.




[Tepememienue. Cxopocts. X mpoekiuu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE IPAMOIMHEWNHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUS

10

CrnosxeHune nepeMeIieHnii U CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMepHoe nBmxkeHne. MrHoBeHHast
CKOpocTh. Yckopenue. [Ipamoinmueitnoe
JABUXXCHUE C TOCTOSAHHBIM YCKOPCHHUEM

12

I'padmyeckoe onucanue NpsMOINHEHHOTO
JIBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoe masieHre. Y CKopeHue
cBOOOHOTO MaJeHus. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU M HX TpaduKu

14

JIBukeHue Tena, OpoIIeHHOTO MO YIIIOM K
TOPU3OHTY

15

KpuBonuneiiHoe npuxenue. [[Brxenue mo
OKPYXHOCTH. YTJIOBas U JUHEHHAas
ckopoctb. [lepuoa u yacroTa.
LleHTpOoCTpeMHUTEIIBHOE 1 TIOJTHOE
YCKOPEHHUE

16

KonTponsHas pabota o Teme
"Kuuemartuka"

17

IlepseIif 3akoH HeroToHa. MHEepnanbHble
cucremsl orcuéra. [IpuHuun
OTHOCHUTEIILHOCTH [ 'amuies.




HewnnepuuanpHbie cUCTEMBI OTCUYETA

Cuna. PaBHozelicTByro1as cuia. Bropoit

18 3akoH Herotona. Macca

19 Bzaumopeiicteue Ten. Tpernii 3akoH
Herorona

20 [Ipunnun cynepno3uruu cui. Pemenne
3a/1ay Ha IpUMEHEeHne 3aKkoHOB HbroToHa
3aKO0H BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh TPABUTALIMOHHON U
MHEPTHOMN MaccChl

29 Cuna TsSHKeCTH U yCKOpeHHe CBOOOHOTO
TaJIeHUS
JIBukeHne HeOeCHBIX Tel U UX

23 HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYECKasi CKOpoCTh. 3akoHbI Kertepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUsbl Cuil

25 TpeHus. [IBHKEHUE B KUIKOCTH M Tase C
y4€TOM CHUJIIBI COTIPOTHBIICHUS CPEJIBI

26 Hasnenue. ['uapocraTudeckoe AaBieHUE.
Cuna Apxumena
AGCOTIOTHO TBEpIOE TEIO.

27 ITocTynarensHo€E M BpalaTeIbHOE
JBUKEHHUE TBEPJOTO Tesa

)8 MOMEHT CuiIbl OTHOCUTEIIBHO OCH
Bpamienus. [1nedo cuisl

29 CrnosxeHue CHll, IPUI0KEHHBIX K TBEPOMY

teny. LleHTp TsxecT Tena. YcnoBus




paBHOBECHS TBEPIOTO Tea. Buabl
paBHOBECHS

30

Pemenue 3amau

31

KonTtponeHast padota no teme "/[uHamuka.
Craruka TBepaoro tena'

32

NMnynsc maTeprabHOM TOUYKH, CUCTEMBI
MaTepuaibHbIX To4ek. LlenTp macc
CUCTEMBI MaTEpPUAJIBHBIX TOYEK. TeopeMa o
JBUKEHHUH LIEHTPA Macc

33

NmMmynbe critbl ¥ M3BMEHEHUE UMITYJIhCa
Tesa. 3aKOH COXpaHECHUsI UMITYJIhCa.
PeaxkTnBHOE OBIDKEHIE

34

MoOMEHT uMIyiibca MaTepUaTbHON TOUKH.
[IpencraBienue o COXpaHEHUHM MOMEHTA
HMITYJIbCa B LEHTPAIbHBIX MOJISIX

35

Pemrenue 3agau

36

PaGora cuibl Ha MaJIOM U HA KOHEYHOM
nepemeneHuu. ['padpuueckoe
npejcTaBieHue paboThl CUiIbl. MOIIHOCTh
CHJIBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHanbHON TOUKH

38

IloTeHuManbHBIE M HEMOTEHIIMAIbHEIE
cunbl. IloTeHnnanpHas SHEPrus. BTOpaSI
KOCMHYECKast CKOPOCTb

39

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTLI HCIMMOTCHIMAJIbHBIX CUJI C




M3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOHN SHEPTrUun

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

40 YpaBHenue bepHyim s uaeanbHon
WKHUJKOCTH

41 KonTponsHas pabota no teme "3aKoHbI
COXPAaHEHHUS B MEXaHHKe"
Pa3BuTHe npencraBieHuii 0 Npupoie

42 Ter1oTel. OcHOBHBIE NoJI0KeHUsI MKT.
Hudody3us. bpoyHoBckoe ABuxeHnE
Crpoenue ra3000pa3HbIX, )KUJIKUX U

43 TBEPJIBIX TeN. XapaKTep IBHKCHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIeCTBA
Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).

44 Komuuectso Bemecrsa. [locrosnuas
ABoraapo

45 Temneparypa. TemioBoe paBHOBECHE.
IlIxama Ienbcus

46 Pemtenue 3amay

47 Wneanpusblii ras. ['a3oBble 3aKOHBI

48 VYpaBuenue MenneneeBa-Knanelipona.
Pemenue 3anau

49 AbGcomoTHas TeMieparypa. 3aKoH
JlanbTOoHa

50 N3omponeccel B UACAIBHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npeacraBieHue




M30IIPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa

52

OcnoBHoe ypaBHenne MKT

53

Pemenue 3amau

54

CBs13b a0COIOTHOM TeMmepaTypbl
TEPMOIUHAMHYECKON CUCTEMBI CO CpEHEN
KMHETUYECKOM DHEPrUeH NOCTYaTEIbHOTO
TEIUIOBOTO JIBM)KEHUS €€ 4acTHUI]

55

O0001IEHNE ¥ CUCTEMATHA3AIINS 3HAHUHA 110
teMe "OcuoBst MKT"

56

KonTtponsnas padota o teme "OCHOBBI
MKT"

57

TepMoauHamMuyeckas cucrema. 3alanue
BHEIIHUX ycnoBui jyuist T/l cuctemsl.
Brenraune 1 BHyTpeHHUE TTapaMeTPBHI.
[Tapametpsl T/l cucTeMbl Kak cpeHue
3HAYE€HUs BEJIMYKMH, ONMCHIBAIOIINX €€ Ha
MHKPOCKOTTMYECKOM YPOBHE

58

HyneBoe Hauano TepMoIuHaMUKH.
CamonpousBosibHas penakcauus T/]
CUCTEMBI K TEIJIOBOMY PABHOBECHUIO

59

Monenp uaeajisHoTo ra3a B
TepMOJANMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOU MOJEIIN

60

YpasHenune MenzeneeBa-Knaneiipona u
BBIpaKCHUE JI1 BHYTPEHHEN SHEPrUuu

61

BripaskeHue a1 BHyTpeHHEN SHEPrUu
OJIHOATOMHOTO MJICAJIbHOT'O Ta3a.




KBa3ucraTHuecKkue U HeCTaTUICCKUE
MIPOLIECCHI

62

DOneMeHTapHas paboTa B TEpMOIMHAMHUKE.
Brruncnenue paboThl 1o rpaduky mpoiecca
Ha pV-auarpamme

63

Tennonepenada kak croco0d U3MEHEHUs
BHyTpeHHel sHeprun T]] cucremsl 6e3
COBEPUICHUS padOTHI

64

KonBekuus, TEMIONpoBOIHOCTD,
W3JIy4YCHHE

65

KommaectBo TenmoTel. TemioéMKOCTE Tema.
VYenpHast 1 MOJISIpHAs TETUIOEMKOCTH
BEIIECTBA. Y IeJIbHAs TEIJIOTa CrOPAaHUS
TOILJINBA

66

Pacuér konuyecTBa TEIJIOTHI IPU
Teruionepeayue

67

[Tonsarue 06 anrabaTHOM TIpoIIEcCe.
[TepBrIil 3aKOH TEPMOAMHAMUKHI

68

KonmnuecTBo TemnoTel u paboTa Kak MEpbI
W3MeHEeHus BHyTpeHHel snepruun T /1
CUCTEMBI

69

BTtopoii 3akoH TepMOMHAMKKY IS
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpaTuMOCTh PUPOAHBIX
MPOLIECCOB

70

HpI/IHHI/IHLI HeﬁCTBHH TCIIJIOBBIX MAlIIWH.
KIIJT

71

MaxkcumanbHoe 3Hauenue KITJ. Iuxn




Kapuo

72

Pemenue 3amau

73

DKOIOTUYECKHE ACIIEKTHI UCITOJIb30BaHUS
TEIUIOBBIX JBHUTAaTeleil. TemmoBoe
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl

74

Pemmenne 3amau

75

O0001IeHne 1 cUCTEMAaTU3AIINS 3HAHUI 110
teme "Tepmonunamuka. TermioBbie
MaIIUHBL"

76

KonTponbHas paborta no teme
"TepmoanHamuka. TernaoBeie MalIuHbI"

77

[TapooOpazoBanre U KOHJICHCAIIHS.
Hcnapenue u kurnenue. Y aenbHas TEIIOTa
napooOpa3oBaHHs

78

Hacermennsie u HCHACBIIICHHBIC ITapbI.
KadgecTBeHHas 3aBUCUMOCTh INIOTHOCTH U
JAaBJICHUA HACBIICHHOT'O Iapa OT
TEMIIEPATYPhI, UX HE3ABUCUMOCTD OT
00BéMa HACBIIICHHOTI'O I1apa. 3aBUCUMOCTD
TEMIICPATYpPhl KUIICHHUA OT JaBJICHU B
KUIKOCTHU

79

BrnaxHocth Bo3yxa. AGCOIIOTHAS U
OTHOCUTEIbHAS BIAXKHOCTD

80

Pemenue 3amau

81

TBépnoe teno. Kpucrammueckue u
amopdHble Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

IInaBnenue u KpucTtajliii3alus. Y aenbHas




TertoTa riasienus. Cyonumanus

83

Hedopmaruu TBEpIOTO Tena. PacTskeHue
u cxarue. Casur. Monyns FOnra. Ilpenen

yIpyrux aehopMariuii

84

TermoBoe pacmmpeHue KUIKOCTEN U
TBépI[I)IX TCII. AHFapMOHI/ISM TCIIJIOBBIX
KoJieOaHUI YacTHUIl BEIeCTBa

85

[IpeoGpa3oBanue s3Hepruu B pazoBbIX
nepexojax

86

VYpaBHeHue TEII0BOro OanaHca

87

Pemenue 3agau

88

[ToBepxHocTHOE HaTshKeHHe. KanuspHbie
aBJeHus. J{aBieHue moj CKpUBJICHHON
MMOBEPXHOCTHIO XHAKOCTH. Dopmyna
Jlannmaca

89

O000111eHHE U cCUCTEMATH3AIMsI 3HAHUH 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBbIe Iepexoabl"”

90

KontponbHas padoTa o Teme "ArperaTHbie
cocTosiHus BemecTBa. Pa3oBbie Mepexoapl”

91

DJIeKTpU3aIus TeJ U €€ MPOsBICHUS.
DnekTpudeckuil 3apsia. JBa Buna
ANEKTPUUECKUX 3apsaoB. [IpoBogHuKH,
JURIIEKTPUKHU U MTOJTYIPOBOIHUKHI

92

OneMEHTapHBIN AEKTPUIECKHUI 3apsil.
3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia

93

Bzaumopericteue 3apsanoB. Toueunsie
3apsasl. 3akoH Kynona




94

Pemenue 3amau

95

Dnektpuyeckoe nosie. Ero neiictBue Ha
MEKTPUICCKHUE 3APSIIbI

96

Hanpsxk€HHOCTB 3JIEKTPUYECKOTO TOJIS.
[TpoOubIit 3apsia. JIluauM HANPsSHKEHHOCTH
aneKkTpudeckoro nois. OqHOPOIHOE
ANEKTPUYECKOE 0JIe

97

[ToTeH1MamTbHOCTh DJIEKTPOCTATUIECKOTO
nois. Pa3HOCTh MMOTEHIIMAJIOB U
HaIpsOKEHUE

98

[TorenumansHast 3HEPTUs 3apsaa B
3NeKTpocTaTuueckoM rnose. [lorennnan
3JIEKTPOCTATUYECKOTO TIOJISk

99

CBs13b HANPSHKEHHOCTH TOJIA U PA3HOCTH
MOTEHIIMAJIOB JUISI 3JIEKTPOCTATHYECKOTO
oJIs

100

[TpuHIUIT CYTIEPIIO3UITUHN DITEKTPUUECKUX
noJieu

101

Pemrenue 3agau

102

[Tone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsKEHHOU chepbl

103

ITosie paBHOMEPHO 3apsHKEHHOTO 10 00BEMY
mrapa. [loyie paBHOMEPHO 3apsKEHHOM
OECKOHEUYHOH IUIOCKOCTH

104

HpOBO,[[HI/IKI/I B DJICKTPOCTAaTUUCCKOM IIOJIC.
YcaoBue paBHOBCCHUSA 3apsAa0B

105

I[I/IBJ'ICKTpI/IKI/I " NOJYIIPOBOJHUKU B
QJICKTPOCTATUYCCKOM II0JIC




Konpnencarop. D1nekTpoéMKOCTh

106 KOHJICHCATOPa. DIEKTPOEMKOCTH TUIOCKOTO
KOHJIEHCaTopa

107 [TapannenbHoe coeJMHEHNE KOHAECHCAaTOPOB

108 [TocnenoBarenbHOE COEAMHEHNE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOr0 KOHAEHcaTopa

110 Pemrenue 3amau

111 JIBMKEHHE 3apsyKEHHOM 4acTUIBI B
OJTHOPOJTHOM 3JICKTPHYECKOM TIOJIe

112 Pemrenue 3amay

113 O060061eHre u cucTeMaTu3alus 3HaHu| 1o
Teme "DnekTpuueckoe mnosie"

114 KonTtponsHas padoTa o treme
"Onexkrpuueckoe noie"
Cuina toxka. [TocTossHHBIN TOK. Y CIOBUSA

115 CYIIIECTBOBAHUS TTOCTOSTHHOTO
ANEKTPUYECKOTO TOKa

116 Ucrounuku Toka. Hanpsbxenue u 9/1C

117 3akon OMa [uid ydacTKa Lenu.
DNEKTPUUYECKOE COMTPOTUBIICHHE
3aBUCHUMOCTB COMTPOTUBIIEHUS O THOPOTHOTO

118 MPOBOJIHUKA OT €r0 JJUHBI U IUIOIIA N
MOTIEPEYHOTO CEYCHHUS

119 VYaenpHOE COMPOTUBIICHHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarensHOE, TapauieaIbHOE,

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB




Pacuér pa3BeTBIEHHBIX JIEKTPUYECKUX

121 uenei. [Ipasuna Kupxroda L

122 Pemtenue 3amau 1

123 Pabota anekTpudeckoro Toka. 3aKoH 1
Hxoyna —Jlenna

124 Pemrenue 3amau 1
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

125 TemnmoBast MOIITHOCTE, BRIACIICMAasI Ha 1
pesuctope

126 Pemienne 3amau 1

197 O/JIC u BHyTpeHHEE CONIPOTUBIICHHE 1
HCTOYHHKA TOKA

128 3akon OMa Jy1si IOJTHOM (3aMKHYTOM ) 1
AIEKTPUYECKON LTI

129 Pemenne 3amau 1

130 MOoIIHOCTh HCTOYHHKA TOKA 1

131 KopoTkoe 3ambikanmne 1

132 KonneHncarop B 11enu NOCTOSIHHOTO TOKa 1

133 Pemenue 3amay 1

134 Permrenue 3amau mo reme "IlocToSIHHBIN 1
3JIEKTPUYECKUN TOK"

135 Pemenne 3amag mo teme "IlocTOSTHHBIN 1
ANEKTPUUECKUH TOK"

136 Pemenne 3amad mo teme "IlocTOsTHHBIN 1
ANEKTPUYECKUH TOK"

137 O0o001IeHNE ¥ CHCTEMATH3aLMs 3HAHUH 10 1

teme "[1oCTOSHHBIN 27eKTpUUECKUI TOK"




138

KonTtposnpsHas paboTa o teme
"IIoCTOSIHHBIN 37EKTpUUECKU TOK"

139

DneKTprYecKasi IPOBOIUMOCTh Pa3IMYHBIX
BEIIECTB. DIIEKTPHUECKUI TOK B METAJUIAX.
CBepXInpoBOIUMOCTb

140

DneKTpUYECKUi TOK B pacTBOpax U
pacmiaBax 3JeKTpoiauToB. 3akoHbl Dapazes
JUTSL DIIEKTPOJIN3a

141

DJIEKTpUYECKH TOK B razax. [lnazma

142

DIEKTPUYECKHUN TOK B BAKyyMe.
Bakyymubie npu0opbl

143

DIEKTPUYECKUN TOK B MOJYIMPOBOJHUKAX

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue Cuiibl TOKa U HAPSKEHUS B
L[ENU TOCTOSTHHOTO TOKA MPY MOMOIIIH
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
npuOopoB" win "3HAKOMCTBO ¢ IU(PPOBOH
naboparopueit o ¢pusuke. [Ipumepsr
u3MepeHus: (GU3NYECKUX BETUYHH MIPH
MOMOIIY KOMITBIOTEPHBIX TaTYHKOB"

146

Ou3nyecKuil MPakTUKyM IO TEME
"N3yueHrne HepaBHOMEPHOTO ABUKEHUS C
LETIBIO ONPEAENICHUsS] MTHOBEHHO
ckopoctH"

147

DuU3NYECKUH IIPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHUs Ipu
MIPSIMOJIMHENTHOM PaBHOYCKOPEHHOM




NBMOKEHUHU 110 HAKJIOHHOM IVIOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BpEMEHHU MPU PABHOYCKOPEHHOM
IBIOKeHUN"

148

PuU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue yckopeHusi CBOOOHOTO
nageHus" win "M3ydueHue ABuxKEHU Tena,
OpOIIEHHOTO0 TOPU30HTAIBHO"

149

@u3NYeCKUil IPAKTUKYM IO TEME
"N3ydyeHune NBUKEHUS TeJla M0 OKPYKHOCTH
C MTOCTOSIHHOM 1O MOJTYJIFO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCUMOCTH MEPUOIA
oOpallleHHs KOHUYECKOr0 MasiTHUKA OT €ro
napameTpoB"

150

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHune paBHOICUCTBYIOIIEH CHIIBI
MIpH IBIKEHUU OpyCcKa M0 HAKIOHHOM
mwiockoctu" i "[IpoBepka runoTessl o
HE3aBHCHUMOCTHU BPEMEHU ABMKEHUS Opycka
110 HAKJIOHHOM TJIOCKOCTH Ha 33aJJaHHOE
paccTosiHue OT ero Macchl"”

151

Ou3nyecKuil MPakTUKyM 10 TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YOPYTOCTH, BOSHUKAIOIINX B MIPYKUHE U
pe3uHOBOM 00pa3sie, oT ux aedopmarun”
nnu "M3yueHne IBUKEHUSI CUCTEMBI Te,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTOMN Yepe3
JIErKui 6J10K"

152

Du3NYEeCKUH IPAKTUKYM I10 TEME




"N3mepenne ko3 duiimenTa TpeHus mo
BEJIMYMHE YIIIOBOTO KOA(PPUIIMEHTA
3aBucumoctu Frp(N)" nmu "UccnenoBanue
JBIDKEHUS OpycKa 110 HAaKJIIOHHOH
IJIOCKOCTH C NEPEMEHHBIM KOAPPUIIUEHTOM
Tpenus" wnu "M3yueHue 1BUKEHUS Tpy3a
Ha Bajly Cc TpeHHeM"

153

@uU3NYEeCKU IPAKTUKYM I10 TEME
"NccnenoBanue yciuoBH paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh BpameHus"
nmy "KoHCTpyrpoBaHue KPOHIITEHHOB U
pacu€r cwi ynpyroctu" ninu "M3yuenne
YCTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIETO
IJI01ab ONOPHI"

154

DU3NYECKUH TPAKTUKYM 10 TEME
"NU3mepeHune nMmysbca Tesa mno
TOpMO3HOMY IyTH" niu "M3mepenue cuiibl
TATH, CKOPOCTU MOJIENIN JIEKTPOMOOUIIS U
MOIIHOCTH cuiibl TATU" niu "CpaBHeHUe
W3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunel" win "HUccnenoBanue coxpaHeHuUs
HMITYJIbCA MPU YIPYIOM B3aUMOJIEHCTBUU"
unu "M3MepeHre KHHETUYECKOU SHEPrUun
TENa M0 TOPMO3HOMY ITyTH"

155

DuU3NYECKUH IIPAKTUKYM I10 TEME
"N3y4ueHne n30TepMUUECKOT0 IIpoLecca
(peKOMEHIOBaHO HUCIOJIb30BAHNE
udpoBoii 1aboparopun)" wnum "U3yuenue
n30X0pHOTro npouecca” nin "U3yuenune




n3o0apHoro nporecca” mwiu "[IpoBepka
ypaBHEHUS COCTOSTHUS"

156

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue yaenbHON TemIoéMKOCTH" UITN
"UccnenoBanue mpoiecca OCThIBaHUS
BemecTBa" nin "Mccnenosanue
aaunabatHoro npouecca” nian "U3yuenue
B3aMMOCBSI3U SHEPTHUH MEKMOJIEKYIISPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATYPHl KUTICHHS
JKUIKocTen"

157

®u3N4eCcKuil IPAKTUKYM I10 TEME
"N3yueHne 3aKOHOMEPHOCTEN MCIIAPEHNUS
skunakocter" nmm "M3Mmepenue ynenbHoi
TEIUIOTHI TUIaBJeHus Jibaa" unu "N3yuenue
CBOMCTB HACBHIIIEHHBIX ApPOB' WU
"U3mepenune abCOMOTHON BIAXXHOCTH
BO3/1yXa U OLIEHKa MaccChl [1apoB B
nomenieHun". Msmepenue korddunneHTa
ITOBEPXHOCTHOI'O HATSKEHUS

158

dusnueckuil NpakTUKYM 10 TEMe
"HaOnroneHnue npeBpalieHus SHepruu
3apsHDKEHHOTO KOHJIEHCATOPa B SHEPrUI0
n3inydyeHus ceeroauoa’ wiu "M3yuenue
IIPOTEKAHMSI TOKA B LIETH, COAEpKaIEN
koHJeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHLIUAIOB (HAIPSHKEHUs) TIPH
MIOCJIEAOBATEILHOM COEIMHEHUN
KOHJIEHCaTOpOB"

159

Du3N4eCKUi MPAKTUKYM I10 TEME




"WccnenoBanue CMEIIAHHOTO COCAUHCHUS
pesuctopoB" wiu "M3Mepenue yneapHOro
COINPOTUBIIEHUS IPOBOJAHUKOB" WK
"WccnenoBanye 3aBUCHMOCTH CUIIBI TOKA OT
HaIPsHKEHUS JUTs1 JIaMITbl HaKaJIiBaHUs "

160

@uU3NYECKUI IPAKTUKYM I10 TEME
"HaGnronenue anexrponusa" uim
"N3mepenue 3apsiia OAHOBAJIEHTHOTO HOHA"
niu "HccrnenoBanue 3aBUCUIMOCTH
COTPOTHBIIEHUSI TEPMOPE3UCTOPA OT
temneparypsl" win "CHATHE BOJIBT-
aMIIEpHOM XapaKTEpUCTUKH auonaa"

161

PesepBubIit ypok. O6001mIEeHNEe 1
cUCTeMaTH3alusl 3HaHU 10 TeMe
"KunemaTtuka"

162

PeseprubIit ypok. O6001eHNE 1
CUCTEeMaTH3alMsl 3HAaHH 110 TeMe
"Jlmnamuka"

163

PeseprubIit ypok. O6001IeHNE 1
cucTeMaru3anys 3HaHuH 1o Teme "CraTtuka
TBEpAOro Tema"

164

PesepBusiit ypok. O600mIeHE U
cucTeMaTu3alis 3HaHui 1Mo TeMe "3aK0HEI
COXpaHEHUs B MeXaHUKe"

165

PesepBHrlit ypok. O600IeHE U
cucreMatu3anys 3Haguii mo reMe "OCHOBEBI
MOJIEKYJIIPHO-KMHETHYECKOM Teopun”

166

PesepBHriit ypok. O600IIeHE U
cucTeMaTH3aIlKs 3HaHUH 110 TeMe




"Tepmoaunamuka. TeraoBsie MallIuHbI"

167

PesepBHsIit ypok. O600IICHNE 1
cHCTEeMaTH3alHs 3HAaHUH 110 TEME
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®dazoBble Iepexoap"

168

PesepBubiit ypok. O60011eHNE 1
cCUucremMatTu3anus 3HAHUH 110 TEME
"DnexTpuueckoe mosue"

169

Peseprubrit ypok. O6001eHNE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"[ToCTOSHHBIN 3JIEKTPUYECKHUM TOK"

170

Peseprubrit ypok. O6001eHNE 1
cucTeMarusanys 3Haguii mo reMe "Toku B
pa3IM4HBIX cpenax"

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaemeie | Hpakririeckue u3ydeHnusi | oOpa3zoBaTesibHbIE
padoThbI padoTbI pecypeE!
BzaumopelicTBre HOCTOSHHBIX MATHUTOB U
1 MIPOBOTHUKOB C TOKOM. MarHuTHoe moJie. 1
I'unoreza Ammnepa
Bekrop marautHON mHAyKumu. IIpuHmn
2 CYNEPHO3UIIMA MATHUTHBIX TToJIeH. JInnnun 1
MAarHUTHOW MHIYKIIUH
3 MarauTHO€ 10Jie MPOBOIHUKA C TOKOM. 1
OnbIT Opcrena
Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb
5 Pemtenue 3amay 1
6 [Ipumenenue 3akoHa Amriepa. 1
DIEeKTPOU3MEPUTEILHBIE TTPHOOPHI
Cuna JlopeHua, €€ HanpaBiI€HUE U MOYJIb.
7 JIBIOKEHHE 3apsOKCHHON YacTHIBI B 1
OJHOPOJTHOM MAarHUTHOM TI0JI€
Pemenue 3amau
Pa6ora cunel Jlopenia
10 Pemenue 3amau
1 MarsuTtHoe 10Jie B BEIIECTBE. 1
deppoMarHeTukKu, napa- U 1uaMarHeTuKu
12 OcHoBHBIE CBOMCTBa PepPOMArHETUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3amaq mo reme "MarautHoe mose"

14 Pemenne 3agau o reme "MarautHoe nose"

15 SIBneHue ANEKTPOMArHUTHON MHIYKIIUH.
[ToTok BekTOpa MarHUTHOM MHIAYKLIMHU

16 OC unaykuuu

17 3aKOH AMEKTPOMATHUTHON UHIAYKIIUH
®dapanes

18 Buxpeoe anektpuueckoe nose. Toku @yko

19 OJIC MHAYKIIMY B ABUAKYIIHXCS
MIPOBOTHUKAX

20 Pemrenue 3amay

21 [IpaBuso Jlenma

99 NupyktuBHOCTH. KaTylika MHIYKTUBHOCTH
B I[ENH ITOCTOSTHHOI'O TOKa

23 SBnenne camounaykiuu. IJ1C
CaMOMWHTYKITUH

24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

25 Pemenue 3amay

26 O0o001Ienre U cucTeMaTH3aIis 3HAHUH 110
Teme "DIeKTpoIuHaMuKa"

97 KonTponsHas pabota o Teme
"OnexTpoauHamuka'

08 Konebarenrpuas cuctema. CBOOOJHBIE
konebanus. 'apmMoHnueckue koneGaHus

29 KunemaTtnueckoe n THHAMHUYECKOE

OIIMCAaHME KOJICOATEIbHBIX JBHKCHUH




DHepreTuyeckoe onucanue. BeiBos
IUHAMHUYCCKOT'O OITMCAHUA FapMOHI/IqGCKHX

30 KOJIeOaHU U3 WX SHEPTEeTHICCKOTO U
KHHEMATHYECKOTO OIUCAHMS

31 Ammutyzna u ¢asza Kosnedbanui
[lepuon u yactora kosiebanuii. [lepron
MaJbIX CBOOOIHBIX KOJICOaHMIt

32 MaTeMaTudecKkoro masitHuka. [lepuos
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasiITHHKA

33 3aryxaromue kojaebanus. BeiHyX1eHHbIE
Konebanus. Pe3onanc

34 ABTOKOJIC0aHUS

35 Pemtenue 3amay

36 Ypoxk-koupepennus "MexaHnueckue
KoJieOaHUsl B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O0001Ienre ¥ cucTeEMaTH3aIMs 3HAHUH 110
TeMe "Mexannueckue Kojieoanus"

38 DNIEeKTpOMAarHUTHbIE KOJICOaHUSI.
KonebarenbHblil KOHTYD
®opmyna Tomcona. CBsI3b aMIUTUTY/IbI

39 3apsia KOHJIEHCATOpa C aMILTUTYAON CHUIIbI
TOKa B K0JIeOATeTLHOM KOHTYpE

40 3aKOH COXpaHEHUsI SHEPTUHU B UACaTHHOM
KoJiebaTeTbHOM KOHTYpE
3aryxarlnue JEeKTPOMArHUTHBIC

41 Kose6aHus. BeiHyXeHHbIE

QJICKTPOMArHUTHBIC KoJIeOaHUs




[Tepemennsblii TOK. Pe3uctop u KoHAEHCATOP

42 B LI [TEPEMEHHOTO TOKa

43 Karyika vHIyKTHBHOCTH B IIEITH
MEPEMEHHOTO TOKa

44 3axoH Oma Juis 3IEeKTPUUYECKO Lienu
MEPEMEHHOTO TOKa
MoniHOCTh NIEPEMEHHOTO TOKA.

45 AMIUTUTYTHOE U JENCTBYIOLIEE 3HAYCHHE
CWJIBI TOKA W HANIPSDKEHUS

46 Pe3onanc B anekTpuveckoi memnu

47 Pemenue 3agau
WneansHbiif Tpancdopmatop.

48 [IpousBoicTBO, IEpenaya U NOTpeOIICHHE
AIEKTPUYECKON SHEPrUU
DKOJIOTUYECKHE PUCKU MIPH MPOU3BOJICTBE

49 anektpos3neprun. KynpTypa ucnonb30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemtenue 3amay

59 O06o001eHne u cucTeMaTu3alus 3HaHu| 10
Teme "DIeKTpOMarHuTHbIE KosieOanus"

53 MexaHu4yecKue BOJIHbI. XapaKTEePUCTUKH
MEXaHUYECKUX BOIH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKHU 3ByKa

56 WNudpas3syk u ynapTpassyk. lllymosoe

3arpsA3HCHUC Opr)KaIOH_Ieﬁ Cpcabl




57

Pemenue 3amau

58

BJICKTpOMaFHI/ITHI)IC BOJIHBI. I/ISJIy‘-IeHI/Ie
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH

60

[IIkaJia 3€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHIAIIB paTUOCBSI3U U TEICBUACHHUS.
Paanonokanus. 31€KTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN Cpeibl

62

Kontponbras padota no teme "Konebanust
Y BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBeTa

64

Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEIHOTO PacpoCTpaHEHHsI CBETa

65

Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkaio

66

[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTesb MPETOMIICHHSL.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTPAKEHUS

67

Pemenne 3amaq Ha MNPUMCHCHUC 3aKOHOB
OTPAKCHUSA U ITPECIIOMJICHUSA CBCTA

68

Xon yde B mpusMe. Jlucnepceus cBera.
CnoxHbIl cocTaB Oenoro ceera. Llper




JInn3el. DOKYCHOE PACCTOSIHUE U

09 OTITHYECKAs CHJIA JIMH3BI

70 [TocTpoenue n300paskeHMi B IMH3aX U UX
cucTtemMax. YBEJIUYEHUE JIMH3bI
Pemenue 3agau Ha nocTpoeHue

71 n300pakeHUH, OTyYaeMbIX C IIOMOIIIBIO
JIUH3

72 ['ma3 xak onruyeckas cucrema

73 Pemenwue 3amau. [Ipeaens MpUMEHHMOCTH
reOMETPUYECKON ONTHUKHI

74 CKOpOCTh CBETA U METO/IBI €€ U3MEPEHUS

75 Jucniepcus cBera

76 Hurepdepennus creta

77 KorepeHTHbIE ICTOYHUKH. Y CIIOBUS
HaOJI0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemtenue 3amay

79 [Ipumenenne natephepeHIun

80 Judpakuus cBeTa

81 JudpakuronHas pemeérka. Y cloBue
HaOII0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Pemenue 3amay

83 [TonepeyHOCTH CBETOBBIX BOJH.
[Tonsipuzanus cBera

84 Pemenue 3amau

85 CBeToBbI€ SIBIIEHUS B IPUPOJIE

86 O06o01eHne U cucTeMaTu3alus 3HaHu| 10

teme "OnTuka"




87 KonTtponsHas padota no teme «OnTuKa» 1
I'paHuIIBI TPUMEHUMOCTH KJIACCHYECKOU

88 MEXaHUKH. 3aKOHBI 3JICKTPOIMHAMUKH U 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [TocTynaTel cienuanbHON TEOPUU 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[TpeobpazoBanus Jlopenna. Ycnoue

90 npudMHHOCTH. OTHOCHUTEIBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U
COKpAIIIeHUE JUTHHBI

01 OHeprus ¥ UMITYJIbC PEISTUBUCTCKON 1
YaCTHULIbI

92 CBs3b MaccChl € SHEPTUEH U UMITYJIbCOM 1
PETATUBUCTCKON YaCTHUIIBI. DHEPTHS TOKOS

93 PaBHOBecHOE TETUIOBOE M3TyYEHUE 1

94 3akoH cMelenus Buna 1

95 I'unote3a M. I1nanka o kBantax. ®oTOHBI 1

96 DHeprus U uMNyibc GpoToHa 1

97 ®ororddext. OnbiTel A. I'. CToneTosa. 1
3akonbl poTtorddekra

08 VYpasHenue DitHinTeitHa 715 GoTodPdexTa. 1
"Kpachas rpanuna” gotosdpdexra

99 JHasnenue cera. OnbiTel [1. H. JlebeneBa

100 BosHoBBIE CBOICTBA YacTHIL 1
Bounnsl e bpoiins. JlnmuHa BOJHBL 1€

101 Bpoiins u pa3mepsl 001aCTH JIOKATU3AIH 1

,I[BH)KymefIc&I YaCTHUIIbI




102

KopryckyssipHO-BOIHOBOM yallu3m

103 Judpakmus 37eKTPOHOB Ha KPUCTALIAX
Crienurka u3MepeHnuid B MUKPOMUPE.

104 CooTHollIeHHs HEOTIpeACIEHHOCTEN
Ieiizenbepra

105 Pemenne rpaduyeckux 3ama4q

106 Pemenue pacu€THBIX 33129
KontponbHas padoTa mo Temam: "OCHOBBI

107 CTO", "KopmyckyasipHO-BOJTHOBOI
nyansm"

108 OTMBITHI TTO UCCIIEIOBAHHIO CTPOCHHUS aToMa.
[TnanerapHas mozaens aroma Pesepdopna

109 [Toctynater bopa

110 Bunpsl cnektpoB. CrieKTp ypOBHEUM SHEPTUU
aToMa BOJ0OpO/ia

111 CHOHTaHHOE U BBIHYXJCHHOE U31y4eHUE
cBETa

112 Jlazep
Hyxnonnas monens siapa ['eiizenOepra-

113 HBanenko. 3apsig 1 MacCOBOE YKCIIO Siapa.
H3otonsl. PainoakTMBHOCTH
3aKoH paJnoaKkTUBHOTrO pacnajaa. CBoiicTBa

114 HMOHU3UPYIOUIEro U3IydeHus. BrnusHue
PaaOaKTUBHOCTH Ha KUBbBIE OpPraHU3MBbI.
Jo3umerpus
DHeprusi CBA3U HYKJIOHOB B s/ipe. SnepHble

115 cuiibl. JleexT Maccel sapa. SnepHbie

peakuuu. SnepHble peakTopsl. [IpoGnemMsr




YIPaBJISIEMOTO TEPMOSIIEPHOIO CUHTESA.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHS sIIEPHON
SHEPreTHUKU

116

MeTo1bl perucTpalnuy U UCCiaea0BaHUs
3JIEMEHTApHbIX YacTull. @yHaMEHTaJIbHbIE
B3aMMOJECHCTBUS. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mozenu. KBapk-TinooHHas MOJENb apOHOB

117

®wusuka 3a npenenamMmu CTaHIapTHOU
Mozenu. TéMHas MaTepusi U TEMHas
sHeprusi. EnuHcTBO pu3mueckoit KapTHHBI
MHpa

118

DTanbl pa3BUTHS ACTPOHOMUU. 3HAYEHUE
aCTPOHOMHHU

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS TTPUPOIBI KOCMHYECKHX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHIX
HUCCIIEIOBAHUI

120

COBpeMeHHHC OIITHUYCCKHUEC TCJICCKOIIbI,
PaTUuOTCIICCKOIIbI, BHeaTMOC(bepHaH
ACTpOHOMUSA

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKHe
3BE3/bI, INIAHETHI, UX BUINMOE IBHKCHHUE

122

Conueunas cuctema. Conure. ConHeunas
akTUBHOCTb. McTounuk sueprun ConHia u
3BE3N

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKHU.
Jnarpamma "creKTpaabHbIA KJIacc —




CBETUMOCTB"

124

3BC3I[I)I TJIaBHOM ITOCIICA0BATCIIbHOCTH

125

Buyrpennee ctpoenune 38€31. COBpeMEHHbBIE
MPEJICTABICHUS O MTPOUCXOKICHUHU U
spomoruu CoaHIa v 3BE37. DTallbl JKH3HU
3BE3]

126

Mneunsiii [Iyre — Hama 'amaktuka. Tunst
rajakTuk. YEpHbIE ABIPBI B s1/Ipax rajlakTUK

127

Bcenennas. Pacmpenne Beenennoit. 3akon
Xab06mna. Teopust bonbiioro B3peiBa.
PenukToBO€ H3nydeHnE

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

129

Hepewménnpie npoOieMbl acTpOHOMUU

130

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanre MariUTHOI'O I10JIS
MOCTOSHHBIX MarHUTOB" MJIN
"UccneqoBaHue CBONCTB
dheppomaruerukoB" unu "HMccnenoBanue
NEUCTBHS MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

Ou3nyecKuil MPakTUKyM IO TEME
"N3mepenue cuibl AMnepa" wnn "HU3yuenue
3aBUCHMOCTH CUJIbI AMIIepa OT CHUJIbI TOKA"
nnu "OnpeneneHne MarHUTHOM UHIYKIIUU
Ha OCHOBE U3MEpEHMs cuiibl Amnepa”

132

Du3NYEeCKUH IPAKTUKYM I10 TEME
"HccenoBanue IBICHUS




AIEKTPOMArHUTHOW MHIYKIIUHU'" WIH
"OnpeneneHue HHIYKIIMU BUXPEBOTO
MAarduTHOTO I10JIt"

133

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue sBICHUS CAMOUHIYKIIUN"
nin "COopka MOJENHU 3IEKTPOMAarHUTHOTO
reHeparopa"

134

®uU3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U TIPY)KUHHOTO
MasTHUKOB"

135

®u3N4eCcKuil IPAKTUKYM IO TEME
"[IpeoOpazoBanue SHEPTUU B IPYKUHHOM
MasTHHUKE"

136

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOI0 TOKa Yyepes
MOCJIEA0BATENLHO COEIUHEHHBIE
KOHJICHCATOP, KaTYIIKY ¥ Pe3UCTOp" WiIn
"UccnenoBanue paboOThl HCTOYHUKOB CBETA
B IIEIU [TEPEMEHHOTO TOKA"

137

dusnueckuil MpakTUKYM 10 TEMe
"N3yueHnue napaMeTpoB 3BYKOBOU BOJIHBI"

138

Du3NYEeCKUN PAKTUKYM I10 TEME
"N3mepenune nokasaTelis MpeloMIICHUS
crexna" win "Ilonyuenne nzo6paxxeHus B
CHUCTEME M3 IJIOCKOTO 3epKaja U JIUH3bI"

139

Du3N4eCKUi MPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BEILECTBA (Ha IpUMepe




wuakux JuH3)" wim "M3mepenue
(hOKYCHOTO PacCTOSTHUS PACCEHBAIOITIX
3"

140

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HaoOmonenue mudpakiuu, naTepdHEepeHIAH
U NoJIIpU3auu ceera”

141

@uU3N4EeCKU TPAKTUKYM I10 TEME
"Onpenenenyue UMITyJIbCa U SHEPTUU
peNATUBUCTCKUX YacTull (1o ¢otorpadusm
TPEKOB 3apsKEHHBIX YaCTUI B MAarHUTHOM
nose)"

142

®u3N4eCcKuil IPAKTUKYM IO TEME
"NU3mepenue nocrosinHou [lnanka Ha
OCHOBe HccienoBanus Gororddexra" nim
"HccneqoBanye 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOMO OT HalpsDKeHU"

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue CieKkTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa M U3MEPEHUE
nocrosiHHOM Punbepra"

144

Ou3nyecKuil MPaKTUKyM 10 TEME
"UccnenoBanue pajuoakTUBHOTO (hOHA C
HCIOJIb30BaHUEM J03UMeTpa" WiH
"N3ydyeHue normomeHus 6era-4acTuil
aIfoMUHHEM"

145

Du3NYEeCKUN IPAKTUKYM I10 TEME
"Habnronenus 3B€31HOr0 HebOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH IS




OTIpeIeNICHUS TIOJIOKEHUST HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHEIE
co3Be3nusi CeBepHOTO MOTYIIAPHS U SIPKHEC
3Bé3p1" min "HalOnroneHus B TEIECKOI
JlyHbI, TUIaHET, TYMAHHOCTEW U 3BE3THBIX
CKOIUIEHUI"

146

O0o001Ienre ¥ cucTeMaTH3anys 3SHAHWH.
Ponb ¢usuku u actpoHOMuu B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMANIHOM M ATUYECKOM cepax
JIeITEILHOCTH YeJIoBeKa

147

OO6o01menne u cucTeMaTu3alus 3HaH.
Ponb u MecTo pusmMKu U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

148

O060011eHre U cUCTeMaTH3alrs 3HAaHUH.
Ponb dpusmdeckoit Teopuu B GopMUpOBaHUHI
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUYECKON KapTHHBI MHUpa B
0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI IO
teme "Kunematuka"

150

O00011eHNE U cUCTEMATU3ALMS 3HAHUI IO
teme "Kunematuka"

151

O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110
teme "Jlunamuka"

152

O060011eHNe U cucTeMaTU3aus 3HaHU| 110
teme "Cratuka TBEpAoro rena"




153

O06o001IeHre U cucTeMaTu3aus 3HaHUH 10
Teme "3aKOHbI COXpaHEHUs B MeXaHuKe"

154

O0600menre u cucTeMaTu3aus 3HaHUN 110
Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON
teopun"

155

O00011eHne U cUCTEMATU3AIIUS 3HAHNUI 110
teme "Tepmonunamuka. TemnaoBbie
MaIIuHe"

156

O00011IeHNE U CHCTEMATH3AIMS 3HAHUN 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBble IEPEXOBI"

157

O0001IeHne 1 cucTeEMaTU3aIMs 3HAHNUI 110
Teme "DnekTpuueckoe mnoie"

158

O06o01enre 1 cucTeMaTr3alys 3HaHUH 110
teme "TIoCTOSTHHBIN ANEKTPUUYECKUN TOK"

159

O060011IeHre U cucTEMaTU3aLMs 3HAHUI 10
teme "Toku B pa3nuyHbIX cpegax"

160

O06001IeHne U cucTeEMaTU3aLMs 3HAHUI 10
teMme "MaruurtHoe nose"

161

PesepBHslit ypok. O600mIeHE U
CHCTEMAaTHU3aIUs 3HAHUI 10 TEME
"DJIeKTpOMarHuTHas UHyKIus"

162

PesepBHrlit ypok. O600IeHEe U
CHCTEMAaTHU3aIUs 3HAaHUH 10 TEME
"MexaHndeckue Kojaeoanus"

163

PesepBHrlit ypok. O6o0IIeHNE U
cucTeMaTH3alus 3HaHUH 10 TemMe
"DnekTpoMarHuTHeIe Kosebanus"




164

PezepBHblit ypok. O0o0ICHNE U
CHCTEeMaTH3alHs 3HAaHUH 110 TEME
"MexaHnYecKue U 3JEKTPOMArHUTHbIE
BOJIHBI"

165

PesepBHeIii ypok. O600IICHNE 1
cucreMaru3amnys 3Hanuii mo reme "Omruka"

166

PesepBubiit ypok. O60011eHNE U
cucreMarusaysa 3HaHui 1o teme "OCHOBEI
CTO"

167

Peseprubrit ypok. O6001eHNE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"KopryckynsipHO-BOJIHOBOM yanu3m"

168

Peseprubrit ypok. O6001IeHNE 1
cucTeMatu3anys 3HaHui 1mo reMme "duznka
aroma"

169

PeseprubIit ypok. O6001IeHNE 1
cucTeMatu3anys 3HaHui 1o reme "duznka
ATOMHOTO SApa U JIEMEHTaPHBIX YacTUIl"

170

PeszepBubIit ypok. O6001IeHNE U
CUCTEeMaTH3allMsl 3HAHH 110 TeMe
"DnemeHTHI acTpopu3uKu"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






