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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe Ha YPOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJOXKEHHM U TpeOOBaHWUU K pe3yJbTaTaM OCBOCHUS
OCHOBHOM o0OpazoBareiabHON mnporpammel, npeactaBieHHbix B ®I'OC COO, a
TakkKe ¢ yu€ToMm ¢enepanbHON paboueit mporpammsl BocnuTanus U KoHmenuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ denepaivu,  peaqu3ylOIMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
POTPaMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COACpKAHKE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCJIE0BATENbHOCTh U3YUYECHUSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXNPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EM,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMMa mo ¢u3uke Aaé€T MpeACTaBICHHE O LEISAX, COAEpKaHMU, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiy0JIEHHOM YpOBHE.

N3yuyenue kypca (u3ukd yriayOJaEHHOrO YpOBHS IO3BOJISIET PEATM30BATh
3aJjaui MPO(PEeCCUOHANBHON OPUEHTAIH, HAPABJICHO Ha CO3JaHUe YCIOBHM ISt
IPOSIBJICHUS] CBOMX HHTEIIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)AbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nmporpamme mno (¢u3uke omnpeaenstorcs IJIaHUPyEMble pe3yJbTaThl
OCBOCHUS Kypca (PM3UKH Ha YPOBHE CPEIHETO 0O0IIero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yrryOnéHHoM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCS, OCBOMBIIHX
nporpamMmy 10 (U3UKE HA YPOBHE CpeaHero oO0mero oOpa3oBaHus Ha
yrayOJaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPEe3yJIbTaThl OCBOCHMS Kypca (QU3UKM Ha YriayOia€éHHOM
YPOBHE, B TOM YHCJI€ MMPEAMETHBIE PE3YJIbTAThI 10 ro1aM 00yUeHHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o @u3uke HMEEeT NPUMEPHBIA XapakTep U MOXKET ObITh
UCIIOJIb30BaHA YUYUTEISAMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOUMX IIPOrpaMM.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IPENOCTABIAET BO3MOXHOCTH [UISl peaju3alMd  Pa3IMYHbIX METOIUYECKHX
MOJXOJOB K NpernofaBaHui0 (U3MKK Ha YriayOJEHHOM YypOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s13aTENbHOM YaCTH COJIep KaHus Kypca.



OBLIAA XAPAKTEPUCTHUKA YYEBHOTI'O IPEJIMETA «®PU3UKA»

®duszuka Kak Hayka O HamOojee OOMMX 3aKOHAX MPHUPOJIbI, BHICTyHas B
KayecTBEe y4eOHOro MpeaAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuM 00 okpyxkatoieM mupe. LIkonpHBIN Kype (U3UKN — cCTEMOOOpa3yroInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBIICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u acrpoHomued. Mcmonb3oBaHME U AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHMM ONPENeNUIo Xapakrep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEpPreTuky, TPAHCIOPTa, OCBOEHUS
KOCMOCa, MOJIYYEHHS] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMUPOBaHUE YMEHHUM NMPUMEHATh HAYUYHBIN
METO/]I IO3HAHMUSI IIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLIUIIBI €r0 TOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBIISIETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJTACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (U3MKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. Bexgymum B Kypce sBISeTcCs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HMCIOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNIa (PU3NYECKONM HAyKH, OCMBICICHHE CBSI3M pPa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoen npuxnaonoit nanpagnennocmu. Kypc pusuku yriayOGinEHHOTO ypOBHS
MpeAnojaraeT 3HakOMCTBO € HIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. [Ipu 3ToM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyeTcs NOCPEACTBOM BBEJCHHS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
npo6JieM palOHAIBHOTO IPUPOONONIB30BAHUS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHune coaep:kanusi MPOrpaMMBbI 10 (PU3UKE TOJDKHO OBITH MMOCTPOSHO HA
INPUHILIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. s ¢usmku peanuzanus 3THUX
IPUHLIAIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITEILHOTO YKCIIEPUMEHTA KaK



MOCTOSTHHO JIeHicTBYIOMmeT0 ¢akropa ydeOHoro mporecca. Jns yrioyO6néaHoro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITEIBHOTO YYEHHYECKOTO 3KCIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crocoba peanu3auuud (GU3MUECKOro TMpakTUKyma. B mepBoMm ciyuae
IPaKTUKyM NpoBoAuTcs au00 B KoHue 10 m 11 kiaccoB, nub0 mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon padotamu
IPAKTUKyMa TTOHUMAETCSl CaMOCTOATEIbHOE MCCIEN0BaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BH/1a O€3 MOIIAaroBO HHCTPYKLUU.

B nporpamme 1o (Qu3MKe CcHCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpPECTaBiICHAa €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PadOT OCYLIECTBIIAETCS
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXO0/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[Ipm sTom obecneunBaeTcs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSIMU IMPOBOJUTH MpPSAMbIE U KOCBEHHBIE
U3MEPEHMs], UCCIIEeIOBAaHUS 3aBUCUMOCTEN (DM3MUYECKHUX BEJIIMYMH U MOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbioe BHUMaHUE yAENSAETCA PEUICHUI0 PAcYETHBIX M KAue€CTBEHHBIX
3anay. Ilpu 3TOM Ay pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadyd C SIBHO
3aJIaHHON U HESIBHO 33/IaHHOW (PU3MUYECKOW MOJIEIBIO, MO3BOJIIONINE TPUMEHSThH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOrO paszzena Kypca, Tak U
UHTETpUpYs IPUMEHEHNE 3HAHUN U3 pa3HbIX pa3zienioB. /[l KauecTBEHHBIX 3a1a4
MPUOPUTETOM SABIISIFOTCS 3aJaHusl Ha OOBSICHEHHE/NMpencKa3aHue MPOTEKaHUs
(bu3nYecKuX SBJIEHUN U MPOIIECCOB B OKPYKAIOUIEH KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAeNnu A CUTyalluu MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUUYECKOMY OOECIEUEeHHUI0 Y4eOHOTO Ipolecca Kypc (PuU3NKA yriryOJaEHHOTO
YPOBHS Ha YPOBHE cpeHero odiero oopa3oBaHus JOJKEH U3y4aThCs B YCIOBHUAX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
JabopatopHoe 00OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B MpOTrpamMme I0
bu3NKe YYECHUYECKUX ONBITOB, JIAOOPATOPHBIX paboOT u paboT MpakTHKyma, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHUE.

JlemoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYMBAET IMOCTAHOBKY
NEPEYUCIICHHBIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpAalMid s
UCCIICIOBAaHMUSI ~ U3Y4YaeMbIX SIBJICHMA M  TPOIECCOB, OMIHUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.



JlaGopatopHoe o0OOpyAoBaHME [JIsI YYCHHUECKHX MPAKTHYECKUX padoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydarommxcd. TeMaTH4ecKue KOMILIEKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTETHHBIX CHUCTEM B BHJIC TU(PPOBHIX JTaOOpaTOPHUH.

HEJU U3YYEHUA YYEBHOI'O IIPEJIMETA «®PU3UKA»

OCHOBHBIMH LEJIAMH M3YYeHHs (PM3UKHU B 00111eM 00pa30BaHUU SABIISIOTCS:

dopMupOBaHHE UHTEpeca M CTPEMJIEHUS OO0y4arouMxcsi K HayyHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE NO3HaHWs U (opMHpOBaHUE
MICCJIEIOBATEIBCKOIO OTHOIIECHHS K OKPYKAIOIUM SIBJICHUSM;

(GbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa U3yYEHHsS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O PpOiM (PU3MKK [JIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHI0 B 3TOM HallpaBJICHUU.

JlocTrxeHne 3TUX Lened oOecreynBaeTCsl pelIeHHeM CIEeIyIoMMX 3ajad B
npoIriecce u3yueHus Kypca GU3uKy Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

nprUOOpeTeHNEe CUCTEMbI 3HAaHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYISIpHYIO  (U3uKy,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

dbopMHUpOBaHUE YMEHHUI MMPUMEHATh TEOPETUUECKUE 3HAHUS 1J11 O0bICHEHHUS
bu3nueckux SIBJICHUN B MPUPOJE W JUIsl NPUHITHS NPAKTUYECKUX PEIICHUN B
MMOBCEIHCBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIIECHUs Ppa3IWYHBIX 3a7ad C SIBHO 3aJaHHOU
buznyeckoil Monesblo, 3a/1ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
bu3nyeckoil MoOJenH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM YHCIE 3ajad
WHKEHEPHOI'O XapaKTepa;

NOHMMaHHWEe (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MIPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPENY;



OBJIAZICHUE METOJAAMH CaMOCTOATEIBHOTO IUJIAHUPOBAHUS U TPOBEACHHUS
¢u3MYeCKuX IKCIEPUMEHTOB, aHajdW3a M HMHTEPOpeTaluud  HHPOpMAaIH,
OTpeIeNICHNS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

CO37laHUE YCJIOBHM [JIsi pa3BUTUS YMEHHUH MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATETLHOCTH;

pa3BuTHE WHTEpeca K chepam mpodeCcCHOHANBHON NESITEIEHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€HHBIA ypOBEHb
u3ydeHus: yuyeOHoro npeamera «®Duszuka» Ha YpOBHE CpeaHero oOIIero
oOpa3oBaHMsl BbIOMpaeTcss OOYyYaIOUIUMUCS, IUIAHUPYIOIIUMH IPOJIOJDKEHHUE
o0pa30BaHus M0 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPHIIS.

MECTO YYEBHOI'O IPEAMETA «®PU3UKA» B YHEBHOM IIVIAHE

Ha uzyuenne ¢pusuku (yriayOn€HHBIM ypOBEHb) HA YPOBHE CPEAHEr0 OOIIETOo
oOpa3zoBanust oTBojUTCS MO mnporpamme 340 uacoB, mo tiany 408 wyacos.
KonuyecTBo 4acoB yBeJIMYE€HO U PAaBHOMEPHO pacmpeseneHo nmo temam: B 10
kimacce — 204 gacoB (6 yacoB B Hedento), B 11 kmacce — 204 gacoB (6 yacoB B
HEJICITIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepeueHb JabopaTOpPHBIX U
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJNaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0CcOOEHHOCTEM oOy4Jarouuxcs.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEPUTEINIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKAa W HaNpsDKEHUS B LENH IOCTOSIHHOTO TOKa IIPH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeaHsii CKOPOCTh, MITHOBEHHAas CKOpPOCTh) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U MX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBonuneniHoe  nBukeHue. J[BMKEHHME MAaTepUAIIBHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m vactora obOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JNBWKEHUE CHapsA0B, LEMNHbIE, MIECTEpEHYAThIE H PEMEHHBIE IEpeaayuH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUM C UCIIOIB30BAaHUEM MEXAaHU3MOB.

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

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPpU NPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JABUXEHUHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue [ABWKEHHS Tena, OpOIIEHHOro Tropu3oHTaidbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepHOJia OOpalleHHs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbii 3akoH Hprorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT reorpapuueckod MmUpoThl. JIBUXKEHHE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuna cONpoOTHUBICHUS NpPU JBUKEHUU Tela B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CUI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHA Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanue 3aBUCHMOCTH CUJI yIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne kodpduimeHta TpeHus M0 BETUYMHE YIIIOBOro Koddduimenta
3aBUCHMOCTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTymarenbHoe W BpallaTelbHOE JBHKCHUE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECHs TBEPAOrO Tela, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUaAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuibpl Ha MajJoM M Ha KOHEYHOM mepemMeleHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMAJIBHBbIE CHIbl. [loTeHnumanbHas >SHeprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThbsi KOCMUUYECKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PadOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibea Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIeKyJsipHO-KuHeTndeckoi Tteopun (MKT), wux
ombITHOe oOocHoBanue. Juddysus. bpoyHoBckoe aBmxkeHue. Xapakrtep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemiecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3za JBUKYTCSI XaOTUYECKU U HE B3AMMOJIEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13p a0CONMIOTHON TEMIEpaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanne mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE nTapaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBl KAaK CPEIHUE 3HAYEHHUS BEJIIMYWH, OMHMCHIBAOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawasio TtepMoauHaMuku. (CamMONpOU3BOJIbHAS — pelaKcaluus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXEHUE [JIs1 BHYTPEHHEW SHEPIUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Borancienue padboThl 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHUs
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsissi »dHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  DHEpPIrUu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOAMHAMHMKHA JUII  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE aCTEeKThl UCIOJIb30BAaHUSI TEIUIOBBIX JBUraTeneil. TeruioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUIOBBIX» OTXOJOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEH YHEPTHUU.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO Ipouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. VcnmapeHue W KumeHue. Y aeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacplllleHHBIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3anusa. YJIeJbHAas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacimupeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipasie siBIeHuUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATHYECKOTO ITOJs. Pa3HOCTH NMOTEHIMANOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO Moyl (Kak OJHOPOAHOro, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCckOHEUHOM TIIOCKOCTU. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
DKBUITOTEHIHAJIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcarop. DneKTpoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DIEKTPOCTaTHUUECKas 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reueparopa (Bau ae I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUUYECKON MPOHUILIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHKEHHOTO KOHACHCATOpa B SHEPTUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONIPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pa6ora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B €M MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBAaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne IJC. KopoTkoe 3amMbIkaHHE TAIIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBJICHUS UICTOUHHUKA TOKA.

UccnenoBanne 3aBucuMoctud DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMO[, TajbBaHUKA, papUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOAUMOCTH METAJUIOB U MOJYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIEC TOTPEUTHOCTH U3MEPEHUN (PU3HUECKUX BEIUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENIBHBIX MEXKIIPEAMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6AZAHHbBIE C U3YUEHUEM MEN 0006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JluHeiHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW Mpupoae, 1uddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOJUTAYECKAS TUCCOLIMAIUS, TaIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHre ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHNUE 3aKOHOB COXpaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJIy4YEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpUANOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBie TOCTOSHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOJYb. J[BHKEHNE 3apsiKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B Bemectse. @eppOMarHeTUKy, napa- 1 AMaMarHEeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHYCCKHC IIPOUCCChI: IIPUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KaptuHa nuHMil MarHUTHOM MHAYKIMY MOJIS JUITMHHOTO MPSIMOT0 MTPOBOJIHHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uaaykiuu. OJIC uHAyKUMU. 3aKOH 3JIEKTPOMarHuTHOM HHAYKuuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emuu.

Hemoncmpauyuu.

HabGnrongenue siBjaeHus 3JIEKTPOMarHuTHOM MHTYKLIHH.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN U3 UX IHEPIeTHUYECKOrO U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWIN HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTteMaTudeckoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUNW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COMPOTUBIICHHUSI.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOmnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenue mnepuona CBOOOAHBIX KOJIEOAHUM HUTSAHOTO M MPYKUHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue sHEPTUH B PY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHoM KosiebatenbHOM KoHType. ®Popmyna Tomcona. CBs3p aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTH MEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LI€NU CUHYCOMJAIBHOIO IEPEMEHHOIO TOKA. PE30HAHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHMUYECKHE IMPOLECCHI: DJIEKTPUYECKHAN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUMHUU AJEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHHWH PE3UCTOPa, KaTyLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOTO TOKa 4Yepe3 MOCIe0oBATENbHO COEIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habmroienue 3meKTpoOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunbie u
OpoAoJbHbIE BOJIHBL. Ilepros, CKOpOCTh paclnpoCTpaHEHUs U JJUHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTepPEpEeHIUs |
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HeHHE OKPYXKAIOLIEH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3MYYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[Ikana 371eKTpOMarHUTHBIX BOJH. [IprMeHeHne 3JeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIIEel CpeIbl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yIIbTPa3ByKOBAs IMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmoienue oTpaskeHus U MPeIoMIICHUS MEXaHUIECKIX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

Habmroienue CBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOH W
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB  DJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KEHHE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE JUIMH BOJH IIPU MEPEXO0JE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmydeil B mpusme. [ucnepcust cBera. CloxHBIM cocTaB Oenoro cBera.
LBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpeaenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCCTOSIHUSI TOHKOW C(hEepUdecKoil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300pakeHU TOYKM W OTpe3Ka MpsSIMON B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBust HaOMOIEHUST MAaKCUMyMOB M MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



Hccnenoanue npeaomMiieHus CBETa.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenue naTepdepeHnm cpera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHUE NONSIPOUIOB ISl U3YUEHUS] MEXaHUYECKUX HATIPSHKEHU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHuUsl B CUCTEME U3 IIOCKOTO 3€pKaia U JIMH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHue noyisipyu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Paznes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILECChl: CIIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

VYyeHnueckuil SKCIEPUMEHT, JTaOOPATOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCHOE TEIJIOBOE M3IIy4YeHHE (U3IydeHHE aOCOIIOTHO YEPHOTO Tela).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJIICHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIAX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPpAKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKkmuKkym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusHME paTMOAKTUBHOCTH HA YKUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHgapTHod Mojenu. TéMHas maTepuss U TEMHaA
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BuTUs acTpoHOMUH. [IpuKiIaiHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro Heba. Co3Be3musi, sSipKkue 3BE3MABI, IUIAHETHI, UX BHIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. YEpHBIE NBIPHI B sApPAX
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, MJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUIM (PU3NUYECKUX BEITUYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTUKYM ).

O0o01marnee NOBTOPEeHHUE.



O0o061menre U cucTeMaTu3alus CoAepKaHus pa3fenoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», «IEMEHTHI aCTPOHOMUH U ACTPODUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTECIBHOM M  MPOTHOCTHYECKOW  (DYHKIUH
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

WUzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
NnO3HaHuA: ABICHHUE, HAay4HbId (aKT, rumoresa, (pU3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIECHUS B JKUBOW MpUpoLE, KoJieOaTelbHbIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIOIIEH  Cpensbl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsE CTPYKTypa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE IMIOCTOSHHBIX MArHHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTop MEepeMEeHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTeNb, pasap, PaAuONPUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



IPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COMHEUHas OaTapesi, CIIyTHUKOBBIE
NPUEMHMKH, SAEPHAs DHEPreTMKA W DKOJIOTMYECKUE AacCIeKThl €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e C()OpMUPOBAHHOCThH TPAXKIAHCKON MO3UIMUA O0YYAIOIIErocsl KaK aKTUBHOTO

¥ OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;
®IIPUHSATHE TPATUIMOHHBIX  OOIIEUETIOBEUECKUX T'YMAaHUCTUYECKHX H
JEMOKPATHYECKUX LIEHHOCTEW;

®OTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpECAX IPa)kIaHCKOIrO
oOIecTBa, y4acTBOBaTb B CaMOYIpaBlIeHWH B  00Opa3oBaTeIbHOM
OpraHu3alyu;

®yMEHHE B3aUMOJICCTBOBATH C COLIMAILHBIMU UHCTUTYTaMU B COOTBETCTBUU

¢ uX QyHKIMSIMU U Ha3HAYEHUEM;

®OTOBHOCTbH K T'YMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:
¢ c(hOpMHUPOBAHHOCTH POCCUHCKOM TPpaKIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;
®[[CHHOCTHOE OTHOIIICHHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCHUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.
JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEICHUS;
®CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM
YUCTIE B JIEATEIIBHOCTH YYEHOTO;

®0CO3HAHHUE JIMYHOTO BKJIAJIa B MOCTPOECHUE YCTOMYUBOTO OYIyIIETO.

3CTETHYECKOI0 BOCTIMTAHMSA:

®3CTETUYECKOE OTHOUIEHWE K MUpPY, BKJIKOYasg JCTETUKY HAy4HOIO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOT0 BOCIIUTAHMS:



eUHTEpPEC K pa3uuHbIM chepaM MpodecCHOHATBHON NEeATeTbHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOpP Oymymiel mpodeccuu u peain30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TIIaHbI;
®TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(GU3UKYN HA TIPOTSHKECHUH BCEH KU3HU.
IKOJOTHYECKOT0 BOCTIMTAHUS:
¢Cc(hOPMHUPOBAHHOCTh SKOJOTHYECKON KYJIbTYPBI, OCO3HAHHE TJI00aTBHOTO
XapakTepa dKOJOTHYECKUX MPoOIeM;
®[UIAHUPOBAHUE M OCYIIECTBICHUE JCUCTBUUA B OKPYXAIOLIECH Cpelne Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO Pa3BUTHUS YCIIOBEUECTBA;
®pACHIMPEHUE OMbITA JESITEIBHOCTH 3KOJOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.
LHEHHOCTH HAYYHOTO0 MO3HAHUS:
ec(hopMHUPOBAaHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;
®0CO3HAHWE IICHHOCTH HAYYHOW JCATEIBHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4YeHUST (PU3UKH OCYIIECTBIIATh TMPOCKTHYID M HCCIIEI0BATEIBCKYIO
NeSATeTbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornueckue aelcTBUA:
®CaMOCTOSITENILHO  (OPMYJIUPOBATh U aKTyaIM3UPOBATH  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
®OMpEACIATh IEIU JIeITEIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHKCHUS;
®BLISBJISITH 3aKOHOMEPHOCTHM M  IIPOTUBOPEUMS B  pPacCMaTPUBAEMbBIX
bU3MYECKUX SIBICHUSIX;
epa3pabarhiBaTh IJIAH PEIICHHUS MPOOJEMbI C YYETOM aHaln3a MUMEIOIIHNXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
®BHOCUTh KOPPEKTHUBBI B  JEATEIbHOCTb, OILICHUBAaTh COOTBETCTBUE
pe3yJIbTAaTOB IEJISIM, OIIEHUBATh PUCKU MOCTEICTBUM €SI TEIHLHOCTH;
®KOOPJAWHHUPOBATH ¥  BBHINOJHATH pabOTy B  YCIOBHSIX PEATBHOTO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUS,
®pa3BUBATh KPEATUBHOE MBIIICHUE P PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.



®BJIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOUYEBBIMU TMOHATUSAMU M METOJAMU
buznueckoil HayKu;

®BJIA/ICTh HABBIKAMHU y4EOHO-UCCIIEIOBATEILCKON 1 MPOSKTHON AESITEIbHOCTU
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
MOUCKY  METOJOB  pemieHus  3agad  (U3MYECKOTO  COAEpIKaHMUSA,
MPUMEHEHUIO PA3IMYHBIX METO/I0B [TO3HAHUS;

®BJIAJICTh BUJIAMU JEATEIBHOCTH IO TOJYYEHUI0O HOBOTO 3HAHMS, €ro
UHTEpIpETalun, MPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

®BLIABIISITH PUUYUHHO-CJIC/ICTBEHHBIE CBSI3W M aKTyaJIU3UPOBATH 3ajady,
BBIJIBUTATh THUNOTE3y €€ pelIeHus, HaXOAUTh apPryMEHTHl  JUIs
JTIOKa3aTelIbcTBa CBOMX YTBEP)KICHUM, 3a/1aBaTh MapamMeTpbl U KPUTEPUU
peIlIeHNUS;

®aHAIM3UPOBATh IMIOJIyYCHHbIE B XOJI€ PEIICHUS 3aJadd  Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JTOCTOBEPHOCTD, IPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX YCJIOBHUSX;

eCcTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEILHOM
NeSITEIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3UKU;

®1aBaTh OI[EHKY HOBBIM CUTYallUsSIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

eyMETh TIEPEHOCUTHh 3HAHUA 10 (U3NKE B MPAKTHUYECKYI0 00JIacTh
KHU3HEICSITSIbHOCTH;

e yMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

®BBIJIBUTAaTh HOBBIC WICH, IPEIaraTh OPUTHHAIBHBIC TIOXObI U PEIICHHUS,

®CTaBUTH MPOOJIEMBI U 33]]a4H, AOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmanmeii:

®BJIaJICTh HABBIKAMH TOJyYeHUSI MHPOpMAIUU (PU3NUECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIATh IOUCK,
aHaJIM3, CUCTEMATHU3AIMI0 M WHTEPHpPETANHNI0 WH(POPMAIUU Pa3TMIHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

® OIICHUBATH JJOCTOBEPHOCTH HHPOPMAITUH;

®ICIIOJIb30BaTh  CpeACTBAa HWHQPOPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PCIICHWM KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJad C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, PECypcocOepeKeHusi, MPaBOBBIX U
THYECKUX HOPM, HOpM MH(OPMALIMOHHON O€30MacHOCTH;

®CO3/1aBaTh TEKCThl (U3MUECKOTO COJIEpKaHUS B pas3lIMyHbIX (opmaTax c
y4€TOM Ha3zHaueHus UHGOpMAIMM U 1ENeBOM ayAUTOpUHU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YaTIU3ALINH.



KoMMyHuKaTHBHBIe YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS:

®OCYUICCTBJIATh OOIIEHHE Ha Yypokax (U3UKKA U BO BHEYPOUHOM
JeSITEIbHOCTH;

®pacro3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMii H  CMSTr4aTh
KOH(JIUKTHI;

®pa3BEPHYTO M JIOTMYHO M3J1araTh CBOK TOUYKY 3pPEHHUSI C MCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

®[IOHMMAaTh U KCII0JIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYAIbHON
paboTHI;

®BHLIONpPATh TEMAaTUKy U METOJbl COBMECTHBIX NEHUCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,

SIIPUHUMATh IIEIM COBMECTHOM  JCSITENbHOCTH, OPTaHW30BBIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
JEHCTBUM, pacpeeNaTh poJid ¢ y4€TOM MHEHUH YYaCTHUKOB, 00CYXAaTh
pe3yJIbTaThl COBMECTHON padOTHI;

®OIICHMBATh KAa4YeCTBO CBOETO BKJIQJa M KaXJOTO yYaCTHHKAa KOMAaHIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

elipeyiaraTh HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3ULIUKW HOBU3HBHI,
OPUTHHATBLHOCTH, MPAKTHYECKOIN 3HAYUMOCTH;

®OCYUIECTBJIATh TO3UTHBHOE CTPATETMUYECKOE IOBEACHHE B Pa3IMYHBIX

CUTyallusiX,  HIpOSBIATH  TBOPYECTBO M BOOOpa)xkeHHe,  ObITh
VHULIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

®CaMOCTOSITEIBHO OCYIIECTBIISITH MO3HABATENBHYIO JIESITEIBHOCTh B 00JaCTH
(GU3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

®CaMOCTOSITEIBHO COCTaBJIATH IJIaH PELICHUS] PAaCYETHBIX M KauyeCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPETIOYTECHU;

®1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

®pACUIMPSTh PAMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHUIT;

eJlcJlaTh OCO3HAHHBIM BBIOOpP, apPryMEHTHUpOBaTh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

® OIICHUBATh MPUOOPETEHHBIN OTIBIT;

eCII0COOCTBOBAaTh ()OPMUPOBAHUIO U TMPOSIBICHUIO JSPYAUIMU B 00IaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJIEKT:



®[aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B JEATEIHLHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIbTATOB IIEIISIM;
®BIIAJICTh HABBIKAMU  IIO3HABATEIBHOW pPEQIIEKCHH KaK  OCO3HAHUS
COBEPIIIAEMbIX JEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, X PE3YIHTATOB U
OCHOBAHHUII;
®1ICIIOJIH30BaTh MPUEMBI PEIICKCUU JIJIST OLICHKH CHTYaIlid, BBIOOpAa BEPHOTO
peIICHUS;
eyMETh OIICHMBATh PHUCKH M CBOCBPEMCHHO NPHUHUMATh PEHICHUS II0 HX
CHI)KCHHUIO;
®[I[PUHUMATh MOTHBBI W apPTyYMEHTHl APYTHX TMPH aHaJu3e pe3yIbTaToB
JeSATCIIbHOCTH,
®IPUHUMATH €051, TOHMMAas CBOM HEIOCTATKH U JJOCTOWHCTBA;
®IIPUHUMATh MOTHBBI W apPTyYMEHTHl APYTHX IPH aHaJu3e pe3yIbTaToB
JeSATCIIbHOCTH,
e[IpHU3HABAaTh CBOE MIPABO U MPABO JPYTUX Ha OIIHMOKHU.
B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3yJbTaTOB OCBOCHHS IMPOIPAMMBI I10
bu3uke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OOYyYaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAITBHBIN WHTEJUICKT, TIPEAMOJIarafo A
c(hOpMHUPOBAHHOCT:
® CaMOCO3HaHUA, BKJIFOYAOIIETO CIOCOOHOCTh MOHUMATh cBOE

HYMOIIMOHAIILHOE COCTOSTHUE, BUICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM
HIMOIIMOHANIEHOM cepbl, ObITh YBEPEHHBIM B ce0€;

® CaMOPETYIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIOCOOHOCTh aJalnTHPOBATHCS K
OMOITMOHAJIEHBIM HM3MEHEHUSIM W TIPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

®BHYTPEHHEH MOTHBAIINH, BKIIIOYAIONICH CTPEMIICHUE K IOCTHXKCHUIO 1IEJIN U
yCrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh, MCXOMIS W3
CBOMX BO3MO>KHOCTEH;

®OMITATUH, BKIIIOYAMONIICH  CITOCOOHOCTh  MOHMMATh  AMOITMOHAIIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro TPH OCYIICCTBICHHH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

®COIMATILHBIX ~ HABBIKOB,  BKJIIOYAIONIMX  CIIOCOOHOCTh  BBICTPAaWBATh
OTHOIIEHUSI C APYTHMMH JIOJbMHU, 3a00TUTHCS, MPOSBISITH WHTEPEC WU
paspemnaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIrIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

®[IOHUMATh POJb (GU3UKA B  DKOHOMHYECKOW, TEXHOJOTUYECKOH,
IKOJIOTUYECKOM, COIMANbHOM W OSTUYECKOW cdepax AesITeNbHOCTU
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUN  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAWMHAMHUKH, POJIb (U3MYECKON TEOPHH B
dbopMHUpPOBaHUU MTPEACTABICHUMN 0 (HPU3MUECKON KapTHHE MUPA;

epasnuyaTh YCIOBUS MPUMEHUMOCTH MOjeNel (HU3MUYECKUX T U MPOIECCOB
(siBIeHUIT): WMHEpIMaANIbHAs cUcTeMa OTcuéra, adCONIOTHO TBEPAOE TEJo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJICHHE,
abCoJIIOTHO yripyTrasi naedopmaius, aOCONIOTHO YNPYroe U abCONIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIU Ta3a, XKUIKOCTH U TBEPAOIO
(KpUCTAIITUYECKOTO) TeJa, UACaTbHBINA Ta3, TOUSUHBIN 3apsijl, OJJHOPOIHOE
IIEKTPUYECKOE T10JIE;

epaznyaTh yCJIOBHUS (TpaHUIlbl, 00JIACTH) HNPUMEHUMOCTH (UIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

®AHANIM3UPOBATh U OOBICHATH MEXAHHYECKHE TPOIECChl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbI KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOoHbl HpIOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHHUSI UMITYJIbCA U MEXaHUYECKOU
OHEPTUH, CBSI3b Pa0OTHl CHUJIBI C M3MEHEHHEM MEXaHWYEeCKOW JHEpPTuH,
YCJIOBUSI paBHOBECHUs] TBEPJAOro Tejia), MpPHU HSTOM HCIOJIb30BAThH
MaTeMaTU4YecKoe BBIPKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToporo
U TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHUS] HUMIYJbCa H
MEXaHUYECKOI YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

® AHATTM3UPOBATh U OOBSICHATH TEIUIOBBIC MPOIIECCHl U SIBJICHUS, UCIOJIB3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHHS] HWJCAIBHOTO Ta3a CO CpeaHen
KMHETUYECKOW DSHEpPruer TEIUIOBOTO JBHMXKEHUS M KOHLICHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CPEIHEH KUHETHYECKOM
SHEPruel TEMJIOBOTO ABMXKEHHUS €r0 YacTHll, CBSI3b JABJIICHUS UACATbHOTO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoil, ypaBHEHUE
MenneneeBa—Knaneiipona, mepBbIA 3aKOH TEPMOJAWHAMHKH, 3aKOH



COXpAHEHUs SHEPIHHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

® AHAJIM3UPOBATH U OOBACHSITH DJIEKTPUUECKUE SIBJICHUS, UCTIONb3Ysl OCHOBHBIC
MOJIOKEHUS U 3aKOHBI  DJIEKTPOJUHAMUKH  (3aKOH  COXpaHEHMS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO MOJIA, NPUHLHUII CYNEPHO3ULIUMU DIEKTPUUYECKUX
IIOJIEM, TIPY OTOM YyKa3blBas YCJIOBUsA NPUMEHMMOCTH 3akoHa Kyrona, a
TaKXe€ NPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI Oma i ydacTka
Henu W Uil 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyns—Jlenua,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTpoIn3a);

®ONUCHIBAaTh (PU3MYECKHUE TMPOLECChl M SBJICHUS, HCIONb3YS BEJINYUHBI:
IIEPEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CWJIbI, JaBJICHWE, NOTCHUUAIbHASI DJHEPIUs, KUHETHYECKas
HHEprus, MEXaHUYecKas SHeprus, paboTa CUibl, LIEHTPOCTPEMUTEIHHOE
YCKOPEHHME, CHJIA TSDHKECTH, CHJIA YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3eMi€éil BOMM3UM €€ TOBEPXHOCTH,
Heprus ymnpyroi gedopmanuu MOpPYKUHBL, KOJIMYECTBO TEIIOTHI,
abCoJI0THAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEpPrusi WUACAIBHOTO OJHOATOMHOIO rasa, paboTa HA€aJbHOro rasa,
OTHOCUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIioBOro
JBUTATEIISA; AIEKTPUUECKOE T0JIE, HANIPSIKEHHOCTD YJIEKTPUYECKOTO TOJI,
HaNpspKEHHOCTh TOJII TOYEYHOTO 3apsija WIM 3apsHKEHHOro Imapa B
BAKYyME U B [JUAJEKTPUKE, MOTECHIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHIMAJOB,  BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HaIpsDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IIJIOCKOrO
KOHJICHCATOpa, COINPOTUBIICHUE YYaCTKa LEMH C MOCIEI0BATEIbHBIM M
NapajuieNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHSI INEKTPUUECKOTO OIS
KOHJIEHCATOpa;

® 00BSICHATH OCOOCHHOCTU MPOTEKAHUSI (PU3UUECKHUX SBICHUN: MEXaHUYECKOE
JIBW)KEHUE, TEIJIOBOE IBUKEHUE YACTHIL] BEILIECTBA, TEINIOBOE PABHOBECHE,
OpoyHOBCKO€  nBIKEeHHME, IudPy3usi, ucnapeHue, KUIIEHUE U
KOHJICHCAIUs, IUIABJICHUE W  KPUCTAJUIM3AalUs,  HAIpaBIECHHOCTb
TEIIONEePENaut, ICKTPU3ALUS TeJ, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsKEHHOTO ITPOBOJAHUKA,

®[IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTU OJHOM (DU3MUECKON BEIUYUHBI OT
OPYroM C  HCIOJB30BAaHMEM  IIPSAMBIX  HU3MEPEHHM, NPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATH pE3YyJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€N1aTh BBIBOBI 110 PE3YJIHTATAM
UCCJIEI0BAHNUS;

®IIPOBOANTH KOCBEHHBbIC W3MEPEHUs (PUINYECKUX BEIMYUH, TPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;

®[IPOBOJIUTH OMBITHI II0 IPOBEPKE MNPEIIOKEHHON THUIIOTE3bI: IUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

ecoOJI0aTh MpaBuiIa 0€30MacHOr0 TPyAa MPH MPOBEIECHUU HCCIEAOBAHUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpaKTUKyMa M  Yy4eOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

epelIaTh PACUETHBIE 3aJa4d C SBHO 3aJaHHOW W HEABHO 3aJaHHOU
(u3MYEeCcKOil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENIH, OTBEYAIOIIeH TpeOOBaHUSAM 3aJauH,
OPUMEHATh  (HOPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢uznyecKux TEOpUil NpH MCHOJIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1a4, NpoBOJIUTh Pacy€Thl HA OCHOBAHUM UMEIOIINXCS TAHHBIX,
aHANIM3UPOBaTh pe3yibTaTbl W KOPPEKTHUPOBATH METONbl PEUICHUS C
Y4ETOM IOJTYYEHHBIX PE3YJIbTATOB;

epellaTh KaueCTBEHHBIE 3aJ1a4M, TPEOYIOIIe MPUMEHEHHUS 3HaHUH U3 Pa3HbIX
pasnenoB Kypca (GU3MKHM, a TaKKe HHTErpalud 3HAHUW W3 JpYTux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa N3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3HYECKue SIBICHUS;

®ICIIOJIb30BATh TEOPETUYECKUE 3HAHUS Ui OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX MPOLECCOB;

®[IPUBOAUTH MPUMEPHI BKIAZa POCCUUCKUX U 3apyO€KHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

®aHAJIM3UPOBATh U OIICHUBATh IMOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JESITEIBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MUYECKUMH TpOILecCaMu, C
MO3UIINI 3KOJOTHYECKON O€30MacHOCTH, MMPEACTABICHUI O palliOHAILHOM
IIPUPOAOIIOIB30BAHUN, & TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHXKCHMM
HAyKH W TEXHOJOTMH JUIsl JajJbHEHIIEr0 pAa3BUTHA YEJIOBEYECKOIrO
00IIIECTBA;



®IIPUMEHSTh PA3NUYHBIE CIOCOOBI PadOTHl ¢ HMHMOpMalHe (PU3NIECKOro
COJEPKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHI, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIC
TEXHOJOTHH JJii TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4eOHOH u
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUU
UHpOpPMALUK, TOJYYEHHOH M3 pPAa3lWYHbIX MCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMamMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaIuy;

®[IPOSIBJIATH OpraHHU3alOHHBIE U MI03HABATEIIbHbIE YMEHUS
CaMOCTOSITEILHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHUW B  Ipoliecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

epaboTaTh B TpYNIE C HCIOJIHEHHWEM pPa3JINYHbIX COIUANBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIAT AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallMsIX, aJICKBAaTHO OIICHMBATH BKJIAJl KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

®IIPOSBIIATh MOTHBALMIO K Oyaymied mpoecCHOHANBbHOU NEATENbHOCTH 1O
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIS.

K konny oOyuenuss B 11 Knacce npeaMeTHbIe pe3ysbTaThl HAa YIriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:
®[IOHUMATh POJb PU3HKU B IKOHOMHUYECKOU, TEXHOJOTUYECKOH, COLMATBHOM
U ATUYECKON cdepax AesATEeIbHOCTH YEJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHYECKOMN
NeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHUH,
3HaYeHHE OIUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW (YHKIIUNA (PU3NUECKOW TEOPUH — DJIEKTPOJUHAMUKH,
CHelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKHU, pPOJIb
dbuznyeckoid Teopuu B (POPMUPOBAHWUU MPEACTABICHUNU O (PuU3MUECKOM
KapTUHE MHpa, MECTO (PU3NYEeCKOW KapTWHBI MHpa B OOImEM psTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUI O IPUPOJE;
epa3NyaTh yCIOBUS MPUMEHUMOCTU Moesiel (PU3NUECKUX Tel U MPOLIECCOB
(s1BJIEHUI): OIHOPOJHOE AIEKTPUUYECKOE M OJHOPOJHOE MArHUTHOE IOJI,
rapMOHUYECKHUE KOJIeOaHUs, MaTEeMaTUUYECKUN MAasTHUK, WJI€aJbHBIMI
PYKUHHBIH MasTHUK, rapMOHUYECKHE BOJIHBI, UJCaIbHbIN
KoJIe0aTeNbHBIN KOHTYp, TOHKas TUH3a, MOJIETICl aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;



epa3inuaTh YCJIOBHsS (TPaHULBI, OOJACTH) NPUMEHUMOCTH (UIMUECKUX
3aKOHOB, MTOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

®AHAIM3UPOBATh M OOBIACHATH AJIEKTPOMATHUTHBIE TPOIECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEIUaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LE€NU CO CKOPOCTBIO
U3MEHEHUSI  CWJIbl  TOKA,  IIOCTYJIaTbl  CHELUAJIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

®AHAJIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOLECCHl U SIBJICHUS, UCHOJB3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOIIIEHHsI HeompenenéHHocTedl ['elizeHOepra, 3aKOHbI COXpPaHEHHUS
3apsI0BOIO M MacCOBOT'O YHCENl M DHEPIUU B SIIEPHBIX PEAKLUAX, 3aKOH
PaZMOaKTUBHOTO pacnaaa);

®ONUCHIBATh (PU3MYECKUE TMPOLECChl M SBJICHUS, HCIOIb3YS BEJINYUHBI:
HaAMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh TMOTEHLMAJIOB, JJEKTPOJABIKYINAS CUIa, WHIYKIUS
MarHuTHOTO IIOJIsl, MAarHUTHBIA TMOTOK, CHia AMNepa, UHAYKTHUBHOCTD,
NIEKTPOJABIKYINAsL CHJIAa CAMOMHIYKLIHH, 3HEPrus MarHUTHOTO ITOJIS
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUN HMMIYJIbC, IIOJIHAs DSHEPIHUs,
JHEPrus TOKOS CBOOOJHOM 4YacTULbI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPT Ul CBSA3H sIpa;

® O0BSICHATH OCOOEHHOCTH MPOTEKAHUS buszngecKnx SBJICHUU:
AJIEKTPOMArHUTHasI MHAYKLHMS, CAMOMHIYKIUS, PE30HAHC, UHTEpPEpEeHLIUs
BOJIH, Judpakuus, [OUCIEpcHs, TOJHOE BHYTPEHHEE OTpaXKeHHE,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
a5ep, raMMa-usiydeHue sjep, (pu3nyeckue MPUHIUIBL CHEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

®ONPENEATh HAIPABICHUE HWHAYKIMM MAarHUTHOIO IIOJISI IMPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

® CTPOUTH U300pAKEHHE, CO3/1aBAEMOE TUIOCKHM 3€PKAJIOM, TOHKOU JTMH30H, 1
pPacCCUMTBIBATH €0 XapaKTEPUCTUKH;

®[IPUMEHATH OCHOBOIIOJAralollie ACTPOHOMUYECKUE IMOHATHS, TEOPUU H
3aKOHBl I aHaiM3a U OOBACHEHHUS (U3UYECKUX  IPOIIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3MHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIIONNH 3BE3 U Beenennoii;



®IIPOBOJNTH KCCIICIOBAHUE 3aBUCUMOCTEH (PU3WYECKMX BEIUYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
dusznyeckux BEMMYUH B BHIE TIpadukoB C Y4ETOM aOCOTIOTHBIX
NOTPENIHOCTe  W3MEpPEHUi, JiellaTb  BBIBOABI 10  pe3ysibTaTam
UCCJIeIOBAHNUS,

®IIPOBOJIUTH KOCBEHHBIE W3MEPEHUS (PU3NUECKUX BEIUYHMH, TPH OTOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

®[IPOBOJUTH OMBITHI MO MPOBEPKE MPEIJI0KEHHON TUIIOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce€ NPEMJIOKEHHOU
TUTIOTE3bI;

® OIKCHIBATh METObI MOTYUYCHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

eCco0MI0/1aTh MpaBuia 0€30MacCHOIO TPyAa MPU MPOBEICHUHN UCCIIEI0BaHUN B
paMKax  y4eOHOro  S3KCHEpHUMEHTa, MpakTUKymMa W  Yy4eOHo-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
MU3MEPUTETLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

epeliaTh pPacUETHBIC 3aJa4d C SIBHO 3aJJaHHOM W HESABHO 3aJIaHHOMU
bu3nUeckoil MOJENbl0: HAa OCHOBAaHWM aHajdu3a YCJIOBHUS BBIOWpATH
du3nuecKkue MOJEeiH, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpU  HCHOJIb30BAHUM MATEMATHYECKUX METOJOB pElICHUs  3ajady,
MPOBOAUTH PacUYEThl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOJMBI PEIICHUS C YUETOM MOJYYEHHBIX
pe3yIbTaTOB;

epelaTh KAYECTBEHHBIC 3a/1aui, TPEOYIOIMe MPUMEHEHHUS 3HaHUM U3 pa3HbIX
paznenoB Kypca (GU3MKM, a TaKXke HHTETpallud 3HaHUW W3 JPYTHX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTHU
U (U3HYECKUe SBICHUS;

®ICTIOJIb30BATh TEOPETUYECKUE 3HAHUS [JIi  OOBSCHEHHUS OCHOBHBIX
MPUHIIUIIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB
Y TEXHOJIOTMYECKUX MPOLECCOB;

®IPUBONTH MPUMEPHI BKJIaJa POCCUNUCKHUX U 3apyOeKHBIX YIEHBIX-(DU3HUKOB
B pa3BUTHE HAYyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

®AHAJIM3UPOBATh U OLIEHUBAThH MOCIEACTBUSL OBITOBOM M MPOU3BOACTBEHHOM
NeSATEIbHOCTH YEeJOBEKa, CBA3aHHOM C (PU3MYECKUMHU TNIPOLEcCaMu, C



MO3UIUI IKOJIOTUUECKON 0€30MaCHOCTH, TPEACTABICHHI O pallMOHAIIBHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUHU JOCTHKEHUMN
HAYKM W TEXHOJOTHM JUIsl JAJIBHEWIIETr0 PAa3BUTUS YEJIOBEYECKOTO
00IIIECTBA;

®IIPUMEHSTH Pa3JIMYHbIE CHOCOOBI padOThl ¢ HHMOpMalMel (PU3NIECKOTO
COJICp)KaHHMsI C HCIIOJB30BAaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTMH JISI TIOMCKA, TEpepadOTKH W TPEAbSIBICHUS YYCOHOU U
Hay4YHO-TIOMYJISIpHON MHGOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHpopMaruy, IMOJYYCeHHONM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUUYECKHU
aHAJU3UPOBATh  MOJyYaeMyr0  HHDOpPMANMIO HW  OIEHMBaTh  e&
JIOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIUXCS 3HAHUM, TaK M Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUK;

® [IPOSIBJISITH OpraHU3aIlMOHHbIE u MMO3HaBaTEIbHBIC YMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOpPETEHHWsS  HOBBIX 3HAHUM B IIpoIiecce
BBITIOJTHEHHUS MPOEKTHBIX U YYeOHO-UCCIIeIOBATEILCKUX PadoT;

epaboTaTh B TpPYyIIle C HCIOJHCHUEM PA3IUYHBIX COIMATIBHBIX POJIEH,
MJIAaHUPOBATh PabOTy IPYIIbI, PAllMOHATIBLHO PACIPEACIISITh ACITEILHOCTD
B HECTaHJApPTHBIX CHUTyallUsIX, aJICKBATHO OLICHUBATh BKJIAJ KaXXJOTO W3
YYaCTHHUKOB TPYIIIIBI B PEIICHUE pacCMaTprUBaeMOM TPOOJIEMBI;

®IIPOSIBJISITh MOTHBAIMIO K OyAyIied mpodeccHoHaIbHON IeATeIbHOCTH TIO
CIICIIMATILHOCTIM (U3UKO-TEXHUUECKOTO npoduIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM
KonTpoabHbl
n/n NMPOrpamMMbl Bcero
e padoThbI

Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI

11 HayuHbIil MeTOI TO3HAHUS IPUPOBI 6

Hroro no pasneny 6

dopMa peanu3anumn
BOCIIUTATEJIbHOIO
NMOTEHI[HAJIA TeMbI

- YyCTaHOBJICHHE
JOBEPUTEITHHBIX
OTHOIICHUH MEXTy
IIeJaroroM u
y4YaIuMucs,
CIOCOOCTBYIOLINX
MIO3UTUBHOMY
BOCIIPHSITHIO
HIKOJIbHUKAMHU
TpeOoBaHUil U
npocb0 yUUTENs; -
HpUBJIEYCHHE
BHUMAaHHS
ydamuxcs K
o0cyxmaemMoil Ha
ypoKe
uH(pOpMaIHH,
aKTUBU3AIMH UX
M03HaBaTEIbHOMN
NesITebHOCTH;

DJIEeKTPOHHbBIE

(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK

https://m.edsoo.ru/7f41bf7

2


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Paznen 2. MEXAHUKA

2.1 Kunemaruka

10

- MOOYXJIeHHE
o0ydJaronmxcs
coOJIr01aTh Ha

ypoKe
OOIIETIPUHATHIC

HOPMBI TIOBCACHUA,

mpaBmIa OOIICHUS
CO CTapIIUMHU
(menaroramu) u
CBEPCTHHKAMHU
(yqamumucs),
TPUHIUITBI
yueOHOU
JTUCITUTUTAHBI U
CaMOOpTaHU3AIHH;
- IpHUBJICYCHUE
BHUMAaHHUS
oOyuaromuxcst K
LIEHHOCTHOMY
acIeKkTy
U3y4aeMbIX Ha
ypOKax MpeaMeTOB
U SIBJICHUH,
WHUITUUPOBAHUE
00CyXIeHUH,
BBICKa3bIBAaHU Y
CBOET0 MHEHUS,
BBIPAOOTKH CBOETO
JUYHOCTHOTO

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf7
2
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OTHOIIICHUS K
M3y9aeMbIM
COOBITHSIM,
SIBJICHUSIM, JTUI[AM;
HCIIOJIb30BaHUE
BOCITMTATCIIbHBIX
BO3MOKHOCTEH
coJiepKaHus
y4eOHOro
npeaMeTa uepes
JIEMOHCTPALIHIO
y4amMes
MIPUMEPOB
OTBETCTBEHHOTO,

IPaXIaHCKOIO
P bubmuorexa [JOK

https://m.edsoo.ru/7f41bf7
2

ITIOBCICHUA,

2.2 JluHamuka 10
MIPOSIBIICHUS

YEJIOBEKOJIIOOUS 1
n00poCcepIeYHOCTH
, uepe3 moaoop
COOTBETCTBYIOIIUX
TEKCTOB JJIsi
YTEeHHUSI, 3a]1a4 JIsI
pelieHus,
MPOOIEMHBIX
CUTYalUN I
00CyX/IeHUS B
KJIacce;
BKJIIOUEHHUE B YPOK bubmuotexa [JOK

2. 8 1
3 Craiica TBEpIOrO Tea > HUTPOBBIX https://m.edsoo.ru/7f41bf7
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IN

porenyp,
KOTOpBIEC TIOMOTAIOT
MOJIIEPKATh
MOTHBALIHIO
ydanmxes K
MOJTYYCHHIO
3HAHWM,
HaJIa)KUBAHUIO
ITO3UTHUBHBIX
MEKJTHIHOCTHBIX
OTHOILICHUY B
KJ1acce;
NPUMCHCHHE Ha
ypoKe
WHTEPaKTUBHBIX
(dhopm paboThI ¢
YUEHUKAMH:
WHTEJUIEKTYaJIbHBIX
urp,

JUTAKTHYCCKOT'O
bu6mmoreka [IOK

https://m.edsoo.ru/7f41bf7
2

TeaTpa AJs
CTUMYJIHPOBAHUS
MO3HABaTEIbHON
MOTHBAIIMH

24 3aKOHbBI COXPAHEHUSI B MEXAHUKE 10 1

LIKOJIbHUKOB;
JIMCKYCCHUH,
COICHCTBYIOIINE
ydamumMcst B
oOpeTeHnu ombITa
BEJICHUS
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Hroro nmo paszaeay

Paznes 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH

3.2 Tepmoannamuka. TerioBbIe MaITUHBI

35

15

20

KOHCTPYKTHBHOTO
JIAAaJIora;
IpYyNIIOBON pabOTHI
uu paboThI B
napax, KOTopbie
y4dart aeTen
KOMaHJTHOH paboTe
Y B3aMOJIEHCTBUIO
C IpyruMu
YUCHUKAMU;

OpraHu3aius
HacTaBHHUYECTBA
MOTHBHUPOBAHHBIX U
PYAUPOBAHHBIX
00ydJaronuxcs: Haj
HEYCTIEBAIOIIUMHU
OJTHOKJIACCHHUKAMH,
JIAIOIIEro
oOy4aromumces
COLIMAILHO
3HAYUMBIHA ONBIT

COTPYAHUYECTBA U
B3aMMHOM ITOMOIIH
VHUIIMHPOBAHNUE U
TOJ/IePIKKA
HCCIEA0BATCILCKO
¥ IeITeIbHOCTHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf7
2

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf7
2
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3.3

ArperatHble cocTosiHUS BenecTBa. da3oBbie
Mepex0/1bl

14

y4almxcs B
pamKax
peau3anu UMU
WHIUBUAYAIBHBIX U
TPYIIOBBIX
UCCIIEJIOBATEIbCKU
X MPOEKTOB, YTO
JIacT UIKOJIbHUKaM
BO3MO>KHOCTh
npuobpectu
HABBIKU
CaMOCTOSITEIIEHOTO
penIeHus
TEOPETUUYECKOM
po0JIEMBI,
TeHepUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX HJCH,
YBaKHTEILHOTO
OTHOIICHUS K
qYXKUM HJICSIM,
nyOJIMYHOTO
BBICTYIUICHUS
nepes ayauTopHei,
apryMEHTHUPOBAHHUS
Y OTCTauBaHUs
CBOEU TOUKH
3peHus
WHUIUUPOBAHUE U
MoJIIepIKKa

bu6mmorexa [IOK

https://m.edsoo.ru/7f41bf7
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UCCIIEIOBATEIHCKO
U IeATENIbHOCTH
yUalluxcs B
pamMkax
peanu3alnuu UMH
UHAUBUIYAIbHBIX U
IPYIIOBBIX
UCCIIEIOBATEIbCKU
X TIPOEKTOB, YTO
JIACT IIKOJIbHUKAM
BO3MOXHOCTh
npuodpectu
HABBIKU
CaMOCTOSITENTLHOTO
peleHus
TEOPETUUYECKOI
npoOIeMsl,
TEHEPUPOBAHUS U
odopmIteHUs
COOCTBEHHBIX HJCH,
YBaXUTEITHHOTO
OTHOILIEHHUS K
YYKUM UM,
nyOJINYHOTO
BBICTYTUICHHUS
nepesa ayauTopuen,
apryMEHTHPOBAHUS
Y OTCTauBaHUS
CBOEU TOYKH
3peHHs
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Hroro no pazneny

Pasznen 4. JIEKTPOAUHAMUKA

4.1 DNeKTpUYECcKoe moJie

4.2 IToCTOSHHBIN IEKTPUUYECKUN TOK

49

OpraHu3anusa
HacTaBHHYCCTBA

MOTHUBHPOBAHHBIX U

PYIUPOBAHHBIX
o0yJaromuxcs HaJl
HEYCITeBAOIIUMU
24 1 OJIHOKJIACCHUKAaMHU,
JIAFOIIIETO
00yJaromuMest
COLIMAILHO
3HAYMMBIH OIBIT
COTpYJIHUYECTBA U
B3aMMHOM ITOMOIIIH;
WHUITUHUPOBAHUE U
MOJIJIEPIKKA
HCCJIEIOBATEIHCKO
H eI TETbHOCTH
yyaimxcs B
pamKax
peanusanuu uMu
WHIUBUAYAIbHBIX U

TPYIIOBBIX
HCCIIEA0BATENIbCKU

24 1

X ITPOCKTOB, UTO
JacCT HIKOJIbHUKaM
BO3MOKHOCTh
npuobpectu

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2
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4.3

Toku B Pa3IMYHBIX Cpeaax

HaBBIKU
CaMOCTOSTEIHLHOTO
pelieHus
TEOPETUYECKOMN
POOJIEMBI,
TCHEPUPOBAHUS U
odopmMIIeHUS
COOCTBEHHBIX UJEH,
YBaXKHUTEIHHOTO
OTHOIIEHUS K
qYKUM HJICSIM,
yOJIUYHOTO
BBICTYIUICHUS
nepen ayauTopHei,
apryMEeHTHUPOBAHHUS
M OTCTaWBaHU
CBOEM TOUYKHU
3peHUsI.

OpTaHHU3aIH
HAaCTaBHHYECTBA
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX
oOyJaromuxcs HaJl
HEYCIEeBAIOIIUMHU
OHOKJIACCHMKAMH,
JIAFOIIIETO
oOydJaronuMces
COIMATIEHO
3HAYUMBIN OIBIT
COTPYJIHUYECTBA U

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2
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B3aUMHOM IIOMOIIH,

Hroro no pasneny 54

Pa3znen 5. PUBMYECKU IPAKTUKYM
WHUIIUUPOBAHUE U
Mo ACPIKKa
HCCIIEA0BATEILCKO
W AeITeIbHOCTH
ydalmxcs B
paMKax
peanu3auu UMu
VHIUBUIYAJIBHBIX U
IPYIIIOBBIX
HCCIICA0BaTENbCKHU
X IIPOEKTOB, YTO

JaCT IIKOJIbHUKAM
bu6mmorexa [IOK
BO3MOKHOCTb

5.1 OuznuecKuii MpaKTHKYyM 16 - https://m.edso0.ru/7f41bf7
puoop 2

HaBBIKA
CaMOCTOSITEIIEHOTO
peleHus
TEOPETUUYECKON
npoOJIeMbl,
TeHEpPUPOBAHUS U
odopmITeHUS
COOCTBEHHBIX HJEH,
YBKUTEIEHOTO
OTHOIIECHHS K
YYKUM UM,
yOJIMYHOTO


https://m.edsoo.ru/7f41bf72
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BBICTYIIJICHUS
repes ayauToOpuen,
apryMEeHTHPOBAHUA
1 OTCTauBaHUA
CBOEU TOYKH

3pEeHHSL.
Hroro no pazneny 16
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 170 3 16

ITPOI'PAMME



11 KJIACC

KosmuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe Pa3Ie/ioB U TEM uudpoBbIe
Ne /m P KOHTDOIbHBI ®opma peammsamun  (WHPP )
NPOrpaMMBbl Bcero 6 BOCHUTATEIHLHOIO oGpa3oBaTejbHbIe
e padoThl
P NOTEHIMAJIA TeMbI pecypcenl
Paznen 1. JIEKTPOANHAMUKA
- YCTAQHOBJICHHE
JIOBEPHUTEITBHBIX

OTHOIICHUH MEXTY
1IeJaroroM u
yJanmMucs,
CIOCOOCTBYIOLINX
IMO3UTHUBHOMY
BOCIIPUSATHIO

IIKOJbHHUKAMH
bu6nmoreka [JOK

https://m.edsoo.ru/7f41bf7
2

TpeOoBaHUil U
npocb0 yUUTENs; -
HpUBJICYCHHE
BHUMaHHUSI

1.1 MaruutHoe 1101 14

yyaumxcs K
o0cyxmaemMoii Ha
ypoKe
nHpopmanuu,
AKTUBM3ALNH UX
II03HABaTEIbHON
NESTENIbHOCTH;
- YCTaHOBJICHUE bubnmnorexa [JOK

1.2 DNeKTpOMarHuTHAs HHIYKIIUS 13 1 JIOBEPHUTEITHHBIX https://m.edso0.ru/7f41bf7
OTHOLICHUN MeXay 2
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IIe/IaroroM u
y4aIuMucs,
CTIOCOOCTBYIOIINX
MTO3UTUBHOMY
BOCHIPUSITHIO
IIKOJIbHUKAMHU
TpeOOBaHUH U
pOChO yUUTeIs; -
NPUBJICUCHHE
BHUMAaHUS
yJamuxcs K
o0cyxmaemMoil Ha
ypoKe
uHdopmanuu,
AKTUBU3AINH UX
NI03HABATEIbHOM
NeSITeNIbHOCTH,

Hroro mo pasneny 27

Pa3nen 2. KOJIEBAHUS U BOJIHbI

IpUMEHEHHE Ha
ypoKe
MHTEPAaKTHBHBIX
¢opM paboThI C
Y4YEHUKaAMU:

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2

2.1 Mexanuudeckue KoJjiebanus 10

MHTEJUIEKTyaJIbHBIX
urp,
TUIaKTHYIECKOTO
Tearpa s
CTUMYJIMPOBaHHUS


https://m.edsoo.ru/7f41bf72
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[103HABATEJIbHOU
MOTHBAITUU
IITKOJIbHUKOB;
JIIMCKYCCHUH,
COJICUCTBYIOILINE
y4daumcsi B
oOpeTeHnu ombITa
BEJICHUS
KOHCTPYKTUBHOTO
JTaJIora;
TPYIIIOBON pabOTHI
uu paboThI B
napax, KOTopbie
y4ar geren
KOMaHIHOU paboTe
Y B3aMMOJICHCTBHUIO
C IpyTUMU
YUECHUKAMU;
MIPUMCHECHHE Ha
ypoKe
WHTEPAKTHBHBIX
¢opM paboThI C
YUEHUKAMH:
MHTEJUIEKTYyalTbHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2

2.2 DNeKTpOMarHuTHbIE KoJIeOaHus 15

urp,
JUIaKTUYECKOTO
Tearpa Jjis
CTI/IMy.]'II/IpOBaHI/ISI
Mo3HaBaTEeIbHON
MOTHUBAIIUN
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2.3

MexaHu4ecKkue u QJICKTPOMArHUTHBIC
BOJIHBI

10

LIKOJIbHUKOB;
JCKYCCHUH,
COACHCTBYIOIINE
y4daiumcst B
0o0peTeHnH OTbITa
BEJICHUS
KOHCTPYKTHUBHOTO
J1aiora,
IPyNIOBO pabOThI
Uy paboThI B
rapax, KOTopbie
ydar geren
KOMaHIHOU paboTe
Y B3aUMOJCHCTBUIO
C IpYTUMH
YUYEHUKaMU;
BKJIFOYEHHE B YPOK
WUTPOBBIX
poruenyp,
KOTOPBIE TTIOMOTAIOT
MOJIePKaTh
MOTHUBALIUIO
y4aluxcs K
MOJTYYEHUIO
3HAHUM,
HaJaXUBaHUIO
TTO3UTUBHBIX
MEKITUIHOCTHBIX
OTHOUIEHU B
KJ1acce;

bu6mmoreka [JOK

https://m.edsoo.ru/7f41bf7

2
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WHUIMAPOBAHUE U
MOJIEPKKA
HCCIIEA0BATEIBCKO
1 JeSITeIbHOCTH
ydalmxcs B
paMKax
peanu3anui UMu
WHIUBUIYaIbHBIX U
IPYIIIOBBIX
HCCIIEN0BATEIbCKHU
X IIPOEKTOB, YTO
JTacT MIKOJIbHUKAM
BO3MO>KHOCThH

§)
pruoodpecTH Bbubnuorexa LIOK
HABBIKH

24 Ornruka 25 1 https://m.edsoo.ru/7f41bf7
CaMOCTOATCIBHOT' O 2

pelieHus
TEOPETUYECKOMN
po0IeMBl,
TCHEPUPOBAHUS U
odopmIIeHUs
COOCTBEHHBIX HIEH,
YBXXUTEIHLHOTO
OTHONICHUS K
9y)KUM UJICSM,
yOJIMYHOTO
BBICTYTUICHHSI
nepes ayauTopuen,
apryMEHTHPOBAHHUS
W OTCTauBaHUs
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https://m.edsoo.ru/7f41bf72

CBOEU TOYKU

3peHUs
Hroro no pasneny 60
Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH
OpraHu3aIus
HACTaBHHYECTBA

MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX
00yJaronmxcst Haj
HEYCIIEBAIOIINMU bubnuorexa [JOK
3.1 Ocuosst CTO 5 1 OIHOKJIACCHUKAMH, https://m.edsoo.ru/7f41bf7
JaroIIETo 2
oOy4aromumces
COIIMATIEHO
3HAYUMBIN OIIBIT

COTPYJIHHUYECTBA U
B3aHMHOM IIOMOIIIH;

Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
OpraHu3aIus

HaCTaBHHUYCCTBaA
MOTUBHPOBAHHBIX U

3PYIUPOBAHHBIX bubnuotexa [JOK
4.1 KopnyckyJisipHO-BOJTHOBOH Tyan3M 15 oOyuarormxcst Han  https://m.edsoo.ru/7f41bf7
HEYCIIEBAIOIINMU 2
OJTHOKJIACCHUKAMH,
JTAIOIIETO

oOydaromumces
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4.2

duzuka aroma

COLIMAILHO
3HAUYUMBINA OTBIT
COTpYIHUYECTBA U
B3aMMHOM ITOMOIIIH;
WHUIIUUPOBAHUE U
MOJIJIePIKKa
HCCIIEN0BATEILCKO
U IeATEebHOCTH
yyaimxcs B
pamKax
peaM3anuu UMu
WHUBUIYAIBHBIX U
IPYIITOBBIX
HCCIIEN0BATENLCKU
X TIPOCKTOB, YTO
JIacT IIKOJIbHUKAM
BO3MOXXHOCTh
npuodpectu
HaBBIKH
CaMOCTOSATEIHLHOIO
pelIeHus
TEOPETUYECKON
npoOJIeMbl,
TeHepUPOBAHUSA U
odopmIIeHUS
COOCTBEHHBIX UIEH,
YBOXKHTEIHLHOTO
OTHOIIIEHUS K
qYXKUM HJICSIM,
yOJIMYHOTO

bubmuorexa [JOK

https://m.edsoo.ru/7f41bf7

2
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4.3

®u3nKa aTOMHOTO SIpa ¥ DJIEMEHTAPHBIX
YaCTHUIL

BBICTYIIJICHUS
nepes ayaAuTOpUeEn,
apryMeHTUPOBaHUs

U OTCTauBaHUs
CBOEH TOUKHU
3pEeHHUs.
WHULIMUPOBAHUE U
HOJJIEpKKa
HCCJIE0BATENBCKO
1 NeATEeIbHOCTH
y4amuxcs B
pamMKax
peanu3anuu UMu
WHJUBU1yaJIbHBIX U
IPYIIIOBBIX
MCCIIEA0BATENIbCKU
X TIPOEKTOB, YTO
JIACT TIKOJIbHUKAM
BO3MOKHOCTh
npuodpectu
HaBBIKH
CaMOCTOSITEJIBHOTO
pelieHus
TEOPETUUECKON
pooIeMBl,
TeHEPUPOBAHUS U

odopmITeHUS

COOCTBEHHBIX UJICH,
YBaKUTEIHHOTO

OTHOIIIEHUS K

bu6mmoreka [JOK

https://m.edsoo.ru/7f41bf7

2
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Hroro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DeMeHThl aCTPOHOMUU U acTPOPU3UKU 12

Hroro no pasgeny 12

Paznen 6. PUSHUYECKHAN MPAKTUKYM

6.1 du3nyeckuil NPakTUKyM 16

Yy)KUM UJESIM,
MyOIMYHOTO
BBICTYIUICHUSI
nepes ayaAuTopueH,
apryMEeHTHPOBAHMUS
U OTCTaWBaHUS
CBOEH TOUKH
3pEHMSL.

OpTraHHU3aIHsI
HacTaBHUYECTBA
MOTHBHPOBAHHBIX H
SPYIUPOBAHHBIX
oOyJaromuxcs HaJl
HEYCITeBAOIIUMU
OJHOKJIACCHUKAMH,
JIAFOIIIETO
00yJaromuMcest
COIIUATIEHO
3HAYMMBIH OIBIT
COTpYyJIHUYECTBA U
B3aMMHOM ITOMOIIIH;

opraHu3anusa
HaCTaBHHUYCCTBA
MOTHUBHPOBAHHBIX U

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2
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Hroro no pazneny 16

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

7.1

Cuctemaru3zanus u o0o01eHne
MIPEIMETHOTO COJIEPYKAHUS U OIbITa
JesITeIbHOCTH, IPUOOPETEHHOTO TPU
n3yueHuu kypca ¢usuku 10 — 11 knmaccoB

15

APYAUPOBAHHBIX
o0yJaromuxcs HaJl
HEYCIIECBAIOIIIUMHU
OTHOKJIACCHMKAMH,
JIAOIIIETO
oOydJarouMces
COLIMAILHO
3HAYMMBIH OIBIT
COTpPYJIHUYECTBA U
B3aNMMHOM ITOMOIIIH;

WHUIIUUPOBAHUE U
MO ACPIKKa
HCCJIEIOBATEIbCKO
H eI TeTbHOCTH
y4almxcs B
paMKax
peanu3anui UMu
WHJUBUTyaJIbHBIX U
TPYIIIOBBIX
HCCJIEIOBATEIbCKHI
X IIPOEKTOB, YTO
JTacT IMIKOJbHUKAM
BO3MOKHOCTh
npuodpectu
HaBBIKU
CaMOCTOSTEILHOTO
pelIeHus

bu6mmoreka [JOK

https://m.edsoo.ru/7f41bf7

2
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Hroro no pasgeay

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I1O

INPOI'PAMME

TEOPETUUYECKOI
pooIIeMBl,
TeHEPUPOBAHUS U
odopmITeHUS
COOCTBEHHBIX HUIEH,
YBa)XXUTEJILHOTO
OTHOIICHHUS K
YYKUM UM,
nyOIMYHOTO
BBICTYIUICHUS
nepel ayAuTOpUEid,
apryMEHTHPOBAHHUS
Y OTCTAauBaHUS
CBOEU TOYKH
3peHus

16



MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KIIACC
Kona Kox nposepsiemoro
IIpoBepsiemblie 3JIeMEHTHI CO/leP:KAHUS
pasaeJa 3J1eMeHTAa
OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A
11 ®dusuka — Hayka o npupone. HayuHble MeTonbl MO3HaHUS OKpykawouero mupa. Ponb
' HKCIEPUMEHTA M TEOPUH B IIPOLiecce MO3HAHUS IPUPO/Ibl. DKCIEPUMEHT B (PU3UKE
1 MogenupoBanue (pu3nUecKuX sBICHHH M mpoueccoB. Haywneie rumoresbl. dusndeckue
12 3aKOHBI U TEOPHUH. | paHUIIBI IPUMEHUMOCTH (PH3MUECKUX 3aKOHOB. [[pUHIMIT COOTBETCTBHUS.
' Ponrp u Mmecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM Hay4yHON KapTUHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIFOAEH
2 MEXAHHUKA
###Par#t##KNUHEMATUKA
211 Mexannueckoe nBukeHne. OTHOCUTENBHOCTh MEXAHUYECKOTO IBMKeHUA. CucreMa oTcuéTa.
o Tpaektopus
[lepemenienne, CcKOpocTh (CpedHsisi CKOPOCTh, MIHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
212 MaTepUaIbHONW TOUYKHU, UX MPOEKIMH HA OCU CUCTEMBI KOOpAUHAT. CII0KEHHE NEPEMELICHUM
U CII0KEHUE CKOPOCTEN
2.1 213 PaBHOMEpHOE U paBHOYCKOpEHHOE NpsSMOIMHEWHoe aBmxkeHue. ['paduku 3aBHCHMOCTH
o KOOPJIHMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NTEPEMELICHUS MaTEPHUAIIbHON TOYKN OT BPEMEHHU
214 CBobomHoe majieHne. Y CKopeHue CBOOOTHOTO TaACHUS
KpuBonuneiinoe nBuxkeHne. PaBHOMepHOE ABM)KEHHE MAaTEPUATIbHON TOUKH 110 OKPYKHOCTH.
2.15 VYrioBass CKOpOCTb, JIMHEWHas cKopocTb. Ilepuon u wyacrtora. lLleHTpocTpeMurenbHoe
YCKOpEHHUE
2.1.6 TexHuueckue ycTpoiCcTBa: CIIUIOMETP, ABH)KEHNE CHAPSOB, LIEITHbIE U PEMEHHBIE NIepe1aun




HpaKTI/I‘IeCKI/Ie pa6OTBI. I/ISMepeHI/IC MT'HOBCHHOM CKOpPOCTH. HCCJ’ICI{OB&HI/IG COOTHOLICHU A
MCXKOY IIyTIAMU, HpOfI,Z[eHHI)IMH TEJIOM 3a IIOCJICA0BATCIbHBIC PABHBIC ITPOMEKYTKH BPEMECHU

2.1.7 IIPU PABHOYCKOPEHHOM JIBMKEHUM C HAYaJIbHOW CKOpPOCTBIO, paBHOM Hym0. M3yueHue
JIBUKEHHS] IIAapUKa B BA3KOM IKUAKOCTU. VI3yueHue JBUMXKEHHS Teja, OpOIIEHHOTO
TOPU30HTAJILHO
#H#Par### JUHAMUKA
291 IIpunuun otHocurensHocTH ['amunes. Ilepsiii 3akoH Hbrorona. MHepuuanbHble CUCTEMBI
o orcyéra
2.2.2 Macca Tena. Cuna. [IpuHuun cyneprno3uimu cut
293 Bropoii 3akoH HbproToHa 111 MarepuasbHOM TOYKM B HMHEPLUUAIBHOM CHCTEME OTCUETa
o (MCO). Tperuii 3akon HploTOHA 117151 MaTepHalIbHBIX TOUYEK
224 3akoH BceMupHoro Tsarorenus. Cuna tsbkectu. [lepBas kocmuueckast ckopocts. Bec tena
2.2.5 Cuia ynpyroctu. 3akoH ['yka
29 296 Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUsT CKOJIBKEHHMS W CHJIAa TPEHUSA IOKOS.
Koadduuument tpenuns. Cusia CONpOTUBICHHS TPU ABIKEHUH TeJa B )KUAKOCTH HIIH ra3e
2.2.7 [TocTynaTensHOE U BpalllaTeIbHOE JBM)KEHUE a0COIIOTHO TBEPIOTO TeNa
298 MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpalieHus. [liieuo cuibl. Y cnoBus paBHOBECUS TBEPAOTO
o tena B UCO
2.2.9 TexHUuyeckue ycTporcTBa: MOAIIMITHUKY, IBUKEHHE HCKYCCTBEHHBIX CITyTHUKOB
[TpakTnyeckue paboThl. M3ydeHue JBUKEHUs Opycka MO HAKJIOHHOM IUIOCKOCTH TOJ
2910 JENCTBUEM HECKOJIBKUX cuil. MccenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOIINX B
o neopMUpyeMoil Tpy)KMHE M PpPE3MHOBOM o0pas3le, OT BEIUYMHBI HUX Jedopmalnuu.
HccenenoBanue ycaoBui paBHOBECHS TBEPAOTO TeJIA, UMEIOIIETO OCh BpalEHUs
###Par###3AKOHBI COXPAHEHIMA B MEXAHUKE
53 931 Umnynsc MaTepuanbHOM TOYKH, CHCTEMBbl MaTepUajbHBIX TodeK. MMIynbc Cuiibl #
' A M3MEHEHHE UMITYIIbCa Tela
2.3.2 3axoH coxpaHeHus ummynbca B UCO. PeaktuBHOE ABMKEHNE




2.3.3

Pabora cuiier

234 MOIIHOCTb CUJTBI

2.35 Kunernueckas SHEpTrHsi MaTepUAILHOM TOYKU. TeopeMao KHHETHYECKOH SHEPTHU

236 [TorennmanbHas sHeprus. [loTeHIMaNbHAS YHEPTUsl YIPYro nehOpPMHUPOBAHHOW MPYKUHBIL.
A [ToreHnmanbHast SHEPTUs Telia BOJIM3U MOBEPXHOCTH 3eMITH

[ToreHnuanbHple ¥ HEMOTEHUUANbHBIE CWIBL. CBs3b pabOTHl HEMOTEHIMAIBHBIX CHII C
2.3.7 U3MEHEHHEM MEXaHMYECKOW HSHEpruyd CHUCTEMBI Tel. 3aKOH COXPAHEHUS MEeXaHHYECKOU
SHEPrUU

2.3.8 VYipyrue v Heynpyrue CTOIKHOBEHUS

2.3.9 TexHUYecKue yCTPOUCTBA: IBUKCHHUE PAKET, BOAOMET, KOIEP, MPYXHUHHBIN MUCTOJIET

5310 [Ipaktuyeckue paboThl. M3ydeHHe CBSI3M CKOpPOCTEH TeJI TMpPH HEYNPyroM yuape.
h HccnenoBanue CBsA3M pabOThI CHIIBI C K3MECHEHUEM MEXaHUYECKON SHEPTUH TeJa

3 MOJIEKVJISIPHAS ®U3UKA U TEPMOJAMHAMUKA
#iH#Par###OCHOBBI MOJIEKVJISPHO-KMHETUYECKOM TEOPUU

311 OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KMHETUYECKO Teopuu. BpoyHOBckoe ABHXKEHHE.
o HMuddysus. Xapakrep IBIKEHUS U B3aUMOJICHCTBUS YaCcTHUIl BEIIECTBA

312 Mopenu cTpoeHust Ta30B, KUJIKOCTEH M TBEPABIX TET U OOBSICHEHHUE CBOWCTB BEIIECTBA HA
- OCHOBE DTHX MOJIEIEM

3.1.3 Macca monekyn. KomudectBo Bemiectsa. [locrossHHas ABoraapo

3.1 3.14 TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp Llenscus

315 Mogens wuneanpHoro raza. OCHOBHOE YypaBHEHHE MOJEKYISIPHO-KMHETUYECKOH TeopuH
- WIEeaNbHOTrO rasa

316 AOcofoTHas TeMIieparypa Kak Mepa CpeHel KHHETHYEeCKOW SHEPTUH TEIIOBOTO JIBHKCHHS
o yactu rasa. [llkanxa Temneparyp Kenssuna

3.1.7 VpaBuenne Knaneiipona — Menneneesa. 3akon JlanbToHa

3.1.8 ["a3oBbIe 3aK0HBI. M30mporiecchl B UCATbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BEIECTBA:




U30TepMa, U30X0pa, u306apa

3.1.9 TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoOMeETp

3.1.10 [TpakTueckue paboThl. M3mepeHne macchl Bo3Ayxa B KiaccHOM komHare. MccrnenoBaHue
o 3aBHCHUMOCTH MEXK/y IapaMeTpamMH COCTOSHUSI pa3peskeHHOro rasa

OCHOBbI TEPMOIMHAMUKN

391 TepmoauHamuueckass cuCTeMa. BHYTpEHHsS SHEprus TEPMOAUHAMHUYECKOW CUCTEMBI H
o CrocoObl €€ H3MEHEHUS

3.2.2 KonmuaecTBo TerioTel u pabota. BHYTpEHHSIS SHEPrUsl 0JTHOATOMHOTO HJICATBHOTO Ta3a

393 Bunel Teronepenaun: TEIUIONPOBOAHOCTh, KOHBEKIUS, H3IydeHHE. Termno€éMKOCTh Tela.
o VY nenpHas TEMIOEMKOCTD BelecTBa. PacuéT konndecTBa TEIUIOTHI IIPH TeIUIoNepeiaye

394 [lepBbiii 3akOH TepMOAMHAMUKH. [IpuMeHeHHEe TepBOro 3aKOHAa TEPMOAMHAMUKH K

3.9 o uzonporneccam. ['paduyeckas uHTeprperanus paboThl ra3a
- TemioBble MamuHbl. [IpuHIunel nefcTBUs TEIIOBbIX MamuH. [Ipeobpa3oBanus sHepruu B
3.25 TerioBbIX MamuHaX. Koaddumuent mnonesnoro npevictBus (mamee — KIIJ) rtermosoit
mMamuHbl. Hukn Kapuo u ero KIT

326 Bropoit 3akoH TepmoauHamuku. HeoOpatuMocTh mpolieccoB B IpHUpojAe. TeruioBble
o JIBUTATENIN. DKOJOTHIECKUE TPOOIEMBI TEIIIODHEPTETUKI

397 TexHuueckue ycTpoiicTBa: JABHUraTteilb BHYTPEHHEIO CropaHusi, OBITOBOM XOJIOJWJIBbHUK,
o KOH/IUITHOHED

3.2.8 [TpakTuyeckue padoTel. M3mepenue yienbHOM TemIoéMKOCTH

###Par### AT PEI ATHBIE COCTOSHUMA BEHIECBA. ®A30BLIE ITEPEXO/IbI
331 [TapooOpa3oBanne u KoHAeHcanusa. Vcmapenwme wW  KuINeHWE. YJenbHas TerioTa
33 A 1apoobpasoBanus. 3aBUCHMOCTh TEMIIEPATYPhI KMIIEHHUS OT JaBJICHUS
' 3.3.2 AOcComoTHas ¥ OTHOCHUTEIbHAS BIAXXHOCTh BO3yxa. HacklmeHHbIii map
333 Teépnoe teno. Kpucramnnueckue u amopdHbie Teiaa. AHHU30TPONMsS CBOMCTB KpPHCTAJIIOB.

>KI/II[KI/IG KpHuCTaJlJIbI. COBpeMCHHBIe MaTcpHraJibl




3.34

[InaBnenne n KpuUucTaJuim3anusi. yz[eJ'II)Haﬂ TCIJIOTA IIJIaBJICHHUA. CY6HHM3HHH

3.35 YpaBHeHUE TEIUIOBOrO OaaHca

336 TexHUYecKue yCTpONCTBA: TUTPOMETP U IICUXPOMETP, KAIOPUMETP, TEXHOJIOTUH TOTYUCHUS
A COBPEMEHHBIX MaTEepPHajOB, B TOM YHCIIE HAHOMATEPUAIOB, © HAHOTEXHOJIOTHH

3.3.7 [TpakTrueckue pabotel. Mi3MepeHne BIaXKHOCTH BO3yXa

4 DJIEKTPOAMHAMUKA
###Part###OJIEKTPOCTATUKA

41.1 DnekTpu3alys TeNl. DIeKTPUUECKuil 3apsi. J{Ba BuIa AIEKTPUUCCKUX 3apsIoB

4.1.2 IIpoBOIHUKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH

413 3aKOH COXpaHEHUs AIEKTPUUECKOTo 3apsiaa

4.1.4 B3aumogeiictBue 3apsaaoB. 3akon Kynona

415 OnexTpudeckoe mosie. Hampspk€HHOCTh 37EKTPUYECKOro moiisl. [IpuHIMIT Cyneprio3uIyH.
o JIMHUY HANPSOKEHHOCTH 3JIEKTPHYECKOTO TIOJIS

4.1 4.1.6 Pabora cui anexkrpocrarnyeckoro nosis. [lorenuuan. Pasnocts noreHnnanos

417 [TpOBOMHUKM M JAMANEKTPUKH B TIOCTOSHHOM DJIEKTpUYecKOM moiie. JluanexTpuyeckas
o HPOHHUIIAEMOCTb

418 OnekTpoéMkocTb. KouaeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEpTHs
o 3apsSUKEHHOTO KOHJIEHCATopa

419 TexHUYeCKHEe YCTPOMCTBA: DIIEKTPOCKOI, DJIEKTPOMETpP, DIEKTPOCTATHUECKas 3alluTa,
o 3a3eMJICHHE JIEKTPOIPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10 [TpakTuueckue pabotsl. I3MepeHne 21eKTpoEMKOCTH KOHIEHCATOpa

#HHPar#HITOCTOSHHBIN DJIEKTPUYECKHM TOK. TOKU B PASJIMUHBIX CPEJIAX
4921 VY CIIoBHS CYIIECTBOBAHHUS MTOCTOSIHHOTO JIEKTPUYECKOTO TOKa. VicTounnkn Toka. Cuia Toka.
4.2 o TTOCTOSIHHBIN TOK
422 Hanpsokenue. 3akon Oma Ji1st yyacTka Lenu
4.2.3 DJeKTpUUecKoe CONPOTUBICHUE. Y AeTbHOE COPOTHUBIICHHUE BEIIECTBA




4.2.4

HOCJ’ICI{OB&TCJ’IBHOC, napaajiCJbHOC, CMCHIAHHOC COCAMHCHUE IIPOBOJHHUKOB

4.2.5 Pabora anekrpuueckoro Toka. 3akoH Jxoyns — Jlenua
4.2.6 MOIIHOCTB 3JIEKTPUIECKOTO TOKA
427 anekTpoABKyas cuna (nanee — 9/1C) u BHyTpeHHee CONpPOTUBIEHHE MCTOYHUKA TOKA.
o 3akon OMa 1)1 MOJTHOM (3aMKHYTOM ) AIeKTprUiecKoi 1ienu. KopoTkoe 3ampikaHue
428 DNEeKTpOHHAs IPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS METAJJIOB
o ot Temreparypbl. CBEpXIIPOBOIHUMOCTh
4.2.9 DneKkTpuuecKkuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB
4210 [TonynpoBonHuku. CoOCTBEHHAs: U MPUMECHAs! IPOBOJUMOCTb MOIYIPOBOAHUKOB. CBOMCTBa
o p-n nepexozna. [TonynpoBogHUKOBbIE TPUOOPHI
4211 DNEeKTPUUECKUH TOK B 3JEKTPOIUTAX. DICKTPOIUTHUECKAS TUCCOLUALNA. DIEKTPOIU3
4212 OnekTpuueckuil Tok B razax. CaMoCTOSATENbHBIA U HECAMOCTOSATENbHBIN pa3psia. Paznuunble
o THITBI CAMOCTOSITEIILHOTO pa3psiia. Monaust. [nazma
TexHuueckue yCTpOWCTBA: aMIepMeTp, BOJBTMETP, pPEOCTaT, HCTOYHUKH  TOKa,
413 AIIEKTpOHArpeBaTelbHble  MPUOOPHI,  3JIEKTPOOCBETUTENbHBIE  MPHOOPHI, TEPMOMETP
o COINPOTHUBIIEHUS, BAaKYyMHBIN JIHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOIYIPOBOIHUKOBBII
JIMOJ1, TaJlbBaHUKA
[TpakTyeckue padoThl. M3yyeHne cMEIaHHOTO COeTMHEHNS PE3UCTOPOB.
4.2.14 N3mepenne DJIC uCTOYHWMKA TOKa M €ro BHYTPEHHEro comnpoTuBieHus. Habmronenue
AIIEKTPOJIN3a
11 KJIACC
Kon Koanposepsiemoro

pa3nena

3JIEMEHTA

IIpoBepsiemble 3JIeMEHTbI COIEPKAHUSA




OJIEKTPOJMHAMUKA

##HPartH#MATHUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKIMA

43.1 [TocrosiHHbIe MarHUTHI. B3anMoelicTBre MOCTOSTHHBIX MarHUTOB
43 MaruutHoe mnosne. Bektop MarHuTtHOM uWHAyKnuu. I[lpuHnun cynepno3unuu. JIuHum
A MarHuTHOM UHIYKIMH. KapTuHa JIMHUN MarHUTHOW MHIYKIIMHU I0JIS MOCTOSSHHBIX MarHUTOB
MaruutHOoe TOJNIE TPOBOJAHMKA C TOKOM. KapThHa JNMHUN MO UIMHHOTO MPSMOro
4.3.3 MPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHUKA, KAaTYyIIKH ¢ TOKOM. OmbIT Dpcrena.
BzaumopeiicTBie nmpoBOIHUKOB C TOKOM
4.3.4 Cuita Amriepa, €€ MOJlyJIb ¥ HalpaBJICHHUE
435 Cuna Jlopenma, e€ Moaynb W HampaBieHue. JIBUKeHHE 3apsOKEHHOM YacTHIBI B
A OJIHOPOJAHOM MarHuTHoM mosie. Pabota cunel Jlopenna
4.3.6 SIBieHME AIEKTPOMAarHUTHON UHIYKITUI
43 437 IToTok BEKTOpa MArHUTHON MHIYKLIIUHU
' 4.3.8 O/1C unaykuuu. 3aKOH AJIEKTpOMarHuTHOU nHAYKuuu Papajnes
43.9 BuxpeBoe onektpuueckoe mone. OJIC HMHIYKIUU B TMPOBOJHHUKE, JIBUKYIIEMCS
A MOCTYMNaTeNbHO B OJHOPOJHOM MarHUTHOM TOJIe
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTE. SBNeHne camounaykuun. IJIC caMOMHAYKITNU
4.3.12 DHeprus MarHUTHOTO MOJIs KaTYHIIKU C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
4314 TexHU4YeCKHEe YCTPONCTBA: TOCTOSHHBIE MAarHUTHI, JEKTPOMATHUTHI, SJICKTPOJABUTATENb,
o YCKOPHMTEIH DIIEMEHTAPHBIX YACTHII, MHAYKIIMOHHAS [1€Yhb
[TpakTdeckre paboThl. M3ydeHHe MarHUTHOTO TOJS KaTYIIKKM ¢ TOKoM. MccienoBaHue
4.3.15 JNEUCTBUS TMOCTOSHHOTO MarHUTa Ha paMKy ¢ TokoM. VccrnenoBaHue —SIBICHHS
AJIEKTPOMArHUTHOW WHTYKITHH
5 KOJIEBAHUSA 1 BOJIHBI




#HHParHMEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHUW A

Konebarenbras cucrema. CBoboaHbie Konebanms. ['apmoHnyeckue konebanwms. llepuon,

5.11 .
4acTOTa, aMIUIUTY 1A U (pa3a KoseOaHun
5.1.2 [Ipy>XuHHBI MasTHUK. MaTeMaTH4eCKUH MasTHUK
513 VYpaBHeHHe rapMoHMYeCKMX KoseOaHuil. KuHemarmueckoew JIMHAMHMYECKOE OINMCAHHE
o KOJI€0aTeIbHOTO JIBUKEHUS
514 [IpeBpaiieHre >HEPrUM MPU FapMOHMYECKUX KojeOaHUsAX. CBsA3b aMIUTUTYABI KoJeOaHMi
o MCXO/IHOM BETMYMHBI C aMIUIUTYAaMU KOJIEOaHUH €€ CKOPOCTH M YCKOPEHHUS
Koneb6arenbupiii kKOHTYp. CBOOOJHBIE SJEKTPOMAarHUTHBIE KOJEOAHUS B HUJICATHLHOM
5.15 K0J1€0aTeJIbHOM KOHTYpe. AHAJOTUS MEXJIy MEXaHWYECKUMHU M 3JIEKTPOMAarHUTHBIMU
konebanusamu. ®opmyna Tomcona
51 5.1.6 3aKOH COXpaHEHMsI SHEPTUU B U1€aJIbHOM K0J1€0aTeJIbHOM KOHTYpE
. 517 BeinyxaeHHble MexaHndeckue konebanus. Pezonanc. PesonancHas kpusas. BeiHyxeHHbIE
o 3IEKTPOMATHUTHBIE KOJICOAHUS.
5.18 ITepemenHsbIi ToK. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.
519 MoI1HOCTh IEPEMEHHOr0 TOKA. AMIUIUTYAHOE M JEHCTBYIOILIEE 3HAUE€HUE CUJIbI TOKa U
o HAIPSKECHHS
Tpancopmarop. IlpousBoacTBo, mepenadya M MOTpeOICHHE 3IIEKTPUUYECKOW HHEPIHUu.
5.1.10 DKOJIOTUYECKHE PHUCKM TpPU TPOU3BOJICTBE dJIEKTpUUYecKoW sHeprun. Kymbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPT U B TOBCEIHEBHOM KU3HU
5.1.11 TexHuueckue ycrpoiicTBa: ceiicMorpad, 3JeKTpUUeCKUil 3BOHOK, JIMHUH JIEKTpoIepesay
[TpakTuyeckue paboTsl. VccrnenoBaHue 3aBUCMMOCTH MepHO/ia MalIbIX KojeOaHU rpy3a Ha
5.1.12 HUTH OT JJIMHBI HUTH M Macchl rpy3a. VccriemoBaHue NMEpEeMEHHOr0 TOKa B IIENU U3
MOCJIEIOBATEIBHO COeTMHEHHBIX KOHJIEHCATOpa, KATYILIKUA U PE3UCTOPa
##HPar##H#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI
5.2 591 Mexanndeckre BOJHBIL, yCJIOBHs pacnipocTpanenus. [lepuon. CKopocTs pacnpocTpaHeHus U

JJIMHA BOJIHBI. HonepeqHHe " IPOJ0JIBHBIC BOJTHBI




5.2.2

###Par### Nnrepdepennus u qudpakius MEXaHHIECKUX BOJH

5.2.3 3Byk. CxopocTh 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka
524 DJNEeKTPOMAarHUTHBIC BOJHBI. YCJIOBHUS H3JIYYCHHS D3JCKTPOMArHUTHBIX BOJH. B3anMHas
o opueHTanus BekTopoB E, B 1 v B 311eKTpoMarHuTHOM BOJIHE B BaKyyMe
595 CBoiicTBa 1€KTPOMArHUTHBIX BOJIH: OTpaXKEHHE, IPEIOMIICHUE, MOSpU3aIys, Judpaxmums,
untepdepenima. CKOpOCTh AEKTPOMAarHUTHBIX BOJIH
526 [Ikana 3MeKTPOMArHUTHBIX BOJH. [IpuMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B TEXHUKE H
o OBITY
597 [TpuHIMIBL PagUOCBSA3HM U TeNeBUACHUA. Paguonokanus. DIeKTpOMarHuTHOE 3arpsi3HEHHE
o OKPYKaroLeh cpesbl
528 TexHuyeckne ycTpoiicTBa: My3bIKaIbHBIE MHCTPYMEHTHI, YJIbTPAa3BYKOBasl JUArHOCTHKA B
o TEXHUKE U MEIHIINHE, pajiap, paauonpuéMHIK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neup
#H#Par###OIITUKA
531 [IpsamosinHENHOE pacCIpOCTPaHEHHUE CBETA B OJHOPOJAHOM cpene. JIyu cBera
532 OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBera. llocTpoeHne u300pakeHU B IJIOCKOM
o 3epKaie
5.3.3 [Tpenomnenue cBera. 3aKOHbI MPETOMIIEHUS CBETa. AOCOIIOTHBIN MOKa3aTeNlb IPETOMIICHUS
5.34 [TonHOe BHyTpeHHee oTpakeHue. [IpeaenbHblil yroi MoJHOro BHYTPEHHET0 OTPaKeHUs
5.3 535 Hucnepcus ceeta. CioxxHbll cocTaB 6enoro ceera. L{set
CoOuparomiue M paccerBarolye JUH3bL. ToHKas JauH3a. DOKYCHOE pACCTOSHUE WU
5.3.6 onTUYeckas cuia TOHKOM JsmH3bl. [locTpoeHne wu300pakeHuil B coOMparomux H
paccenBaroNMX JHH3aX. POpMyJia TOHKOHN JIMH3bL. Y BEIMYEHUE, JaBAEMOE JIMH30U
5.3.7 [Tpenensl IPUMEHUMOCTH T€OMETPHUECKON ONITUKU
Wutepdepentms ceera. KorepeHTHbIE UCTOYHUKA. Y CIIOBUSI HAOIIOJCHUS MAKCHMYMOB H
5.3.8 MUHHUMYMOB B MHTep()EpPEHLMOHHOM KapTHHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX

HCTOYHHUKOB




Hudpaxkmus cera. Judpakumonnas pemérka. YcioBue HaOMIOACHHS  TIaBHBIX

>3.9 MaKCHMYMOB IIpH Ma/ICHUH MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY
5.3.10 [Monstpusanus cBera
5311 TexHuueckue ycTpoicTBa: O4YKHM, Jyna, ¢oroanmapar, MOPOEKIHOHHBIA armapar,
MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS PEIIETKA, TOSPOHT
5312 [IpakTueckue pabotel. VM3Mepenue mokaszatens mnpenomsieHus. McciaempoBanue CBOKMCTB
n3o0paxeHuii B muH3ax. Habmonenue nucnepcuu cBera
BJIEMEHTBI CITIEHIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
['paHuIbl MPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [locTynaTel TEOPUM OTHOCUTEIBHOCTH:
6.1 WHBAapUAHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BaKyyMme, NPHUHIHUI OTHOCHTEIHHOCTHU
OWHIITEHA
6 6.2 OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHH U COKPAIICHUE UTUHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBs3b MacChl C PHEPruerd U UMIYJIBCOM CBOOOJHOW YaCTHUIbI. DHEPTUsl MOKOsI CBOOOIHOM
YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
#itPar###JIEMEHTBI KBAHTOBOM OIITUKN
711 ®otonbl. Popmyna [Tnanka cBsa3u 3Hepruu GOTOHA C €r0 YACTOTOW. DHEPIrHsi U UMITYIbC
dortona
7.1.2 OtkpeiTue u uccienoBanue poroaddexra. Onwitel A.I'. CroneroBa. 3akoHbl hoTodPdekTa
& 7.1.3 VYpaBuenue DiinmreitHa i porodddexra. «KpacHas rpanuna» Gororddexra
7.1.4 Hasnenue cera. OnbiTel I1.H. JIeOeneBa
7.1.5 XUMHYECKOE JIEVCTBHUE CBETA
7.1.6 TexHuueckue ycTpoicTBa: GOTO37IeMEHT, (HOTOAATUHK, COJTHEUHAs! OaTapes, CBETO U0/
29 CTPOEHUE ATOMA
' 7.2.1 Mopnenb aroma Tomcona. OnbiTel Pesepdop/a mo uccneoBaHuio CTPOCHHS aTOMa.




IIn aHC€TapHasd MOACIIb aTOMa

[Tocrynarer bopa. U3nyuenne u moryomeHne (OTOHOB NMPH MEPEXojae aTromMa € OJHOTO

722 YPOBHS 3HEPrUM Ha Apyroil. Buasl ciekTpoB. CekTp ypoBHEH 3HEPIMM aToMa BOAOPOIa
793 BosHoBbie cBoiicTBa yactuil. Bosnbl ge bpoitnsa. KopnyckynsipHO-BOTHOBOW JIyallu3M.
o Jubpakiys 371€KTPOHOB Ha KPUCTAILIAX
7124 CrioHTaHHOE U BBIHY)KJIEHHOE HU3JTyuyeHUe. Y CTPOUCTBO U MPUHIIUI pabOThI Ja3epa
795 TexHu4yecKkue YCTPOWCTBA: CHEKTPAJIbHBIA aHaU3 (CHEKTPOCKOI), Ja3ep, KBAHTOBBIM
o KOMIIBIOTED
7.2.6 [TpakTuyeckue padoTel. HabmroneHne TMHEHYATOro CreKTpa
ATOMHOE A1PO
7.3.1 MeTopl HAOIIOACHUS U PETUCTPAIIMH DJIEMEHTAPHBIX YaCTHIL
OtkpeiTie  pamumoakTuBHOCTH. OmbiTel  Pesepdopma mo  ompedeneHWio  cocraBa
7.3.2 pammoakTuBHOrO wm3nydeHus. CBoiicTBa anbda-, Oera-, ramMma-usiaydeHus. BrimsHue
pPaZOaKTUBHOCTH Ha )KMBBIE OPTaHU3MBbI
733 OTtkpeITHE TPOTOHA U HeliTpoHa. HykionHas moaens sinpa ['eiizen6epra — Banenko. 3apsin
o anpa. MaccoBoe unciio sapa. M30Tomnsl
734 Anbda-pacnaa. DIeKTpOHHBI M TO3UTPOHHBIN Oera-pacman. ['amma-uznmydenue. 3aKOH
73 e PaZiMOaKTHBHOTO pacmaja
7.3.5 DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledekT Maccel sapa
7.3.6 Snepubie peakuuu. Jlenenue u cuHTE3 SAEP
737 SAnepusiii  peaktop. TepmosimepHblli cuHTe3. [IpoOieMbl W TEpPCHEKTUBHI  SAEPHOM
e SHEPTETUKH. DKOJOTHUECKHE aCTIEKThI SIEPHON SHEPIETHKI
7.3.8 OnemeHTapHble YacTULIbl. OTKpbITHE TO3UTPOHA. DyHIaMEHTaIbHbIE B3aUMOIEHCTBUSA
739 TexHuueckne yCTpOMCTBA: IO3UMETp, Kamepa BuibcoHa, sAepHBIA peakTop, aToOMHas
o6omba
7.3.10 [TpakTueckue padoTsl. MccnenoBanue TpekoB yacTuil (10 roToBbIM (poTorpadusim)




OJIEMEHTBI ACTPOOU3NKU

8.1 Bun 3Bé3nnoro Heba. Co3Be3usi, spKue 3BE3/IbI, INIAHETHI, UX BUIUMOE ABUKEHUE
8.2 Conneunass cucrema. [lmanersl 3emHONM rpynmbl. [lnaHeThI-TUTaHTBI M UX CIYTHHUKH,
' KapJuKOBbI€ TU1aHeThl. Manble Tena COJIHEYHON CUCTEMBI
8.3 Comnre, hotocdepa u armochepa. ColHeUHass aKTUBHOCTh
8.4 Ucrounuk sneprun CoJiHLA U 3BE3]T
3BE3/1bl, UX OCHOBHBIE XAPAKTEPUCTUKHU: Macca, CBETUMOCTb, PaJNyC, TEeMIlepaTypa, UX
85 B3aMMOCBA3b. JluarpaMMa «CHEKTpajbHBIA KJIACC — CBETHUMOCTbY». 3BE3/bl TJIaBHOM
' IIOCJIEI0BATENbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JUIsl 3BE3/ TJIaBHOMU
[OCJIEI0BATEIbHOCTH
8.6 ##H#Par#H#BuyTpennee ctpoenue 38€31. CoBpeMEHHbIE MPECTABICHUS O MPOUCXOXKICHUH
' u 3Bosounu CosiHLa U 3BE311. DTanbl KU3HU 3BE3]1
Mneunsiii Iyt — Hama I'anaktuka. CnupasibHast cTpykTypa ['anakTuku, pacnpeneneHue
8.7 3B€31, raza u nbpuid. [lonoxkenue u gaBmxenue Connua B [amaktuke. Ilnockas u
chepuyeckas nmoacucTemMsl [ 'anakTuku
8.8 Tunel ranaktuk. PaguoranakTuku v kBazapbl. YEpHBIE OBIPHI B SAPAX TATAKTHK
Bcenennas. Pacmupenune Bcenennoil. 3akon Xab60xna. Paz6eranue ramaktuk. Bospact u
8.9 panuyc BcenmeHHolM, Teopus bosbmoro B3peiBa. Mogens «ropsuen  BceneHHOMY.
PenukroBoe nzmyueHnue
8.10 Macmirabnast  crpykrypa Bcenennoil. Meraranaktuka. Hepeménnbie  mpoGieMbl

ACTPOHOMHH




INPOBEPSEMBIE HA EI'D 10 ®PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOM
OBPA3OBATEJBHOM MTPOIT'PAMMBI CPEJTHEI'O OBIIET'O
OBPA30OBAHUA

Kon
npoBepsieMo
ro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHON 00pa30BaTe/IbHON NPOrPaMMbI
cpeaHero oo1ero o0pa3zoBaHus

ChopmupoBaHHOCTE YMEHUI pacro3HaBaTh (UINUYECKUE
sBJIEHUS (ITPOLIECChI) U OOBSACHATH UX HAa OCHOBE M3YUEHHBIX
3aKOHOB

Brnanenune ocHoBomoararomuMu (GU3NIECKUMHU TOHATUSIMU U
BEJIMYMHAMH, XapPaKTEPU3YIONMMHU (GU3NYECKHE TPOIIECCHI

CdopMHupOBaHHOCTH yYMEHHH NPUMEHSTH 3aKOHBI
KJIACCHUECKOM  MEXaHUKH, MOJICKYSIPHOH  (QU3UKH U
TEPMOJIMHAMUKH, HJIEKTPOANHAMUKHU, KBAHTOBOW (DU3UKHU /IS
aHalu3a M OOBSACHEHHUs SBJICHUNH MHKpPOMHpA, MAaKpOMHUDPA U
Merammupa, pasidyarb  YCJIOBUS  (TpaHMLBI,  00JacTH)
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, NMOHMMAaTh BCEOOIIUI
XapakTep (yHIaMEHTAlbHbIX 3aKOHOB W OIPAaHUYEHHOCTh
UCTOJb30BAHUS ~ YAaCTHBIX  3aKOHOB; aHaJIM3UPOBATh
¢u3nyeckue MpOLEcChl, MCIOIb3ysl OCHOBHBIE MOJOXKEHUS,
3aKOHBI U 3aKOHOMEPHOCTH

CdopMupoBaHHOCTH YMEHUS pa3nuyarh yCJIOBUSA
MPUMEHUMOCTH MoJesield (U3UYeCKUX Tel U TPOILECCOB
(stBNIEHUI)

ChopMupoBaHHOCTb yMEHHUS peliaTh pPacuyETHbIE 3a/adyd C
SIBHO 33/1aHHOU M HESBHO 3a/1aHHON (PM3NYECKOI MOJIeNbIO: Ha
OCHOBAHMU aHAJIM3a YCIIOBUS BBIOMPATh (PU3MUECKUE MOJEIH,
oTBeYarole TpeOOBaHMUAM 3aJaud, NPUMEHSATh (OPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3MUECKUX TEOpUi
IIpM HUCIOJIb30BAHUM MAaTEMaTUYECKUX METOJOB pELIECHUs
3a/a4, MPOBOJUTH pAacu€Tbl HA OCHOBAaHUM HUMEIOLINXCS
JaHHBIX, AHAIM3UPOBATh pE3YJIbTAaThl U KOPPEKTUPOBATH
METO/]Ibl PEIIEHUs ¢ YYETOM NOJYUYEHHBIX PE3YyJIbTaTOB

Pemarp kauecTBeHHBIE 3adauu, TpeOyrolMe MPUMEHEHUs
3HAaHUHA U3 Pa3HBIX pa3fesioB WIKOJIBHOIO Kypca (GU3MKH, a
TaK)Ke€ HWHTETpalMy 3HAHUH U3  JIpYIHMX  [PEIMETOB
€CTECTBEHHOHAYyYHOT0 [HMKJIA: BBICTpAauBaTh JIOTHYECKYIO




LENOYKY PpAacCyXJCHUI C OMOpOM Ha H3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUECKUE SIBICHUS

Branenve OCHOBHBIMHM METOJaMU HAay4HOrO IO3HAHUS,
WCIOJIb3YEMBbIMH B (PH3UKE: MPOBOJUTH MPSAMbIC H KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEIUYHMH, BHIOWpas ONTUMAaTbHBIN
Croco0 M3MEPEHUS W WCIIONIb3ysS H3BECTHBIC METOJBI OIICHKH
MOTPEMIHOCTEN  M3MEPEHUH, IPOBOJAUTH  UCCIEAOBAHUE
3aBUCHMOCTEH (DU3MYECKHX BEIWYMH C HCIOJIb30BaHUEM
NPSAMBIX W3MEPECHUM, OOBSCHATh TOTYyYCHHBIC PE3yJIbTaThl,
WCIIOJIB3Ys (PU3UYECKHE TCOPHH, 3aKOHBI U TIOHATHS, U JIeNATh
BBIBOJIBI; COOJIOZIaTh MpaBWJia Oe€30MacHOro Tpyaa IMpu
MPOBEACHUU  HCCIAEAOBAaHMH B paMKax  y4eOHOTO
9KCIIEPUMEHTA U y4eOHO-HCCIIEA0BATENbCKON 1EATEIbHOCTHU C
WCIIOJIb30BAaHUEM ITU(PPOBBIX H3MEPHUTEIBHBIX YCTPOWCTB U
71a60paTOPHOTrO 000PYIOBAHMS

ChopmupoBaHHOCTh YMEHHI aHATU3UPOBATh U OICHUBATH
MOCNEACTBUS OBITOBOM U MPOU3BOACTBEHHOW AESITEIHLHOCTU
YeloBeKa, CBSA3aHHONM C (PU3WYECKUMHU TPOIECCaMU, C
MO3UIUI DKOJOTUYECKOW OEe30MacHOCTH; MPEACTaBIEHUN O
palMOHAIBHOM MPUPOJONOJIB30BaHUHU, A TaKXKE Pa3yMHOM
WCIONBb30BAHUM JOCTWKEHUM HAyKd M TEXHOJOTUM Jid
JAJIbHEUIIIET0 pa3BUTHSI YEIIOBEYECKOTO 00IIeCTBa

OBnazeHue pa3nuuHbIMU crioco0amMu paboThl ¢ HHPopMauei
(hbU3MYECKOTO COAEPKAHMSI C HUCIIOJIIb30BAHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHIA; pasBuUTHE yMEHUN
KpUTHYECKOIO  aHajdu3a U OLUEHKU  JIOCTOBEPHOCTHU
1oJIy4aeMoil uHpopmanuu

10

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ INPHUMCHATH OCHOBOIIOJIAraromune
ACTPOHOMUYCCKUEC MMOHATHA, TCOPHUU U 3aKOHBI JJIA aHaJIn3a U
0OBSICHEHHS (I)I/IBI/I‘-ICCKI/IX IponeccoB, MPOUCXOAANIUX Ha
3Bé3£[aX, B 3BE3IHBIX CUCTEMAX, B MEXKrajlaKTH4eCKOM cpeac;
JABHKCHUA HeOECHBIX TCJI, 9BOJIOIIUN 3BE31 U Becenennoi
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