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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuy,  pealu3yIOMMUX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro IIpolecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4YaroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢uzuku yriayOJE€HHOTO YPOBHSI MO3BOJIIET Peain30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpo(ecCHOHaTFHOTO O00pa3oBaHUA M0 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOiaéHHoM  ypoBHe). Hayudo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKe HUMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K TMpernojlaBaHuio (U3MKU Ha YriayOJn€HHOM YpPOBHE MpH YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



OO0masi xapakTepucTUKa y4eOHOro npeamera «@uznka»

®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMBI, BHICTYMAas B
KauecTBe y4eOHOI0 IMPeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY
3HaHMM 00 okpyskaromiem mupe. LIKoabHBIN Kypc PU3NKN — cucTeMO0Opasyromui
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusmgeckoir reorpadueir u actpoHoMmmen. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuku, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IIOJIyYEHMs] HOBBIX MaTEepUajoB C 3aJaHHBIMH cBoWicTBamMu. M3yueHue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (DOPMUPOBAHHE €CTECTBEHHO-HAYYHOMU
KapTUHBI MHUpa oOydyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3UKH Ha ypOBHE CpPEHET0 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO PacCMaTPUBATh KaK IMPHUHIIMIIBI €r0 TOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (Qu3uku
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peanuzaiys mnpeamnosiaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKOH HAayKH, OCMBICICHHUE CBS3M Pa3BUTHUSA
¢u3uKkn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMUYECKUMU ITpoOIeMamu.

Hoen npuxnaonoit nanpagnennocmu. Kypc pusuku yriay0iaEHHOTO ypoBHS
IIPEAINoaraeT 3HakOMCTBO € IIMPOKUM KPYI'OM TEXHUYECKUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3konocuzayuu peanusyercs NOCPEACTBOM BBEJCHHS 3JEMEHTOB
COJEpKaHUsl, TMOCBSIMIEHHBIX OJKOJOTWYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke O0CYyX IACHHS
po0JIeM palMOHAIBLHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3KKE JOJKHO OBITh MOCTPOEHO HA
NPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usmku peanuzanus 3THX
IPUHILIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIOIEro (¢akropa ydeOHoro mpouecca. ns yriayOnaéHHOro



YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOrO0 JSKCIEpHUMEHTA,
BKJTFOYAIOMIETO (POHTATBHBIE YUYCHWUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuaia, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crnocoba peanu3auuMud (GU3MUECKOro TMpakThukyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs 6o B KoHie 10 u 11 kmaccos, nubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pabOT, KOTOpHIE
MPOBOJATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mojn padotamu
MPaKTUKyMa TTOHUMAETCsl CaMOCTOSITEIbHOE MCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BH1a 0€3 MOIIaroBoi HHCTPYKITUH.

B mporpamme 1o (Qu3MKe cHCTEeMa YYEHHYECKOTO DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MPaKTUKyMa MPEICTaBIICHA €IWHBIM IepedHeM. Brioop
TEMaTUKHU JJI1 3TUX BHUJIOB YUCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUS, UCCIACAOBAHUS 3aBHUCHUMOCTEH (DU3MYCCKUX BEIUYMH U ITOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHIENSETCA PENICHUI0 PACYETHBIX U KAaueCTBEHHBIX
3amad. [Ipu 3TOM 119 pacUETHBIX 3a/1ad MPUOPUTETOM SBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3WUYECKOU MOJENbIO, TO3BOJISIONINE MPUMEHSTh
M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paslielia Kypca, Tak
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nenioB. [[s kadyecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
(bu3MYecKuX SBJECHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbiOopa
(bU3UYECKOM MOJIEIH VISl CUTYaIlHH MMPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY OOECIICUCHHIO yueOHOTO Tpolecca Kype (U3UKUA YTIyOJIEHHOTO
YPOBHS Ha YPOBHE cpeHero odiero oopa3oBaHus JOJKEH U3y4aThCs B YCIOBHUAX
npeaMeTHoro kabuHera. B kabuHere (U3MKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme Io
bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT W pabOT MpaKkTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JleMmoHCTpanoHHoe o0OopyaoBaHue (opmupyercs B COOTBETCTBUU C
MPUHITUIIOM MHWHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1o (U3NKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMSI  WM3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.



JlaGopaTopHoe 000pynOBaHHME I YYEHUYECKHX TPAKTHUYECKUX pPaboT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTudeckue KOMILIEKTHI
71a00paTOpHOTO OOOPYAOBAHUSA JIOJKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

eau uzyyenust pu3suKu:
OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpoBaHHEe UWHTEpPeca M CTPEMJICHUS OOydYalomMXcd K HayYHOMY
U3YYECHHUIO TPUPOJBI, PA3BUTUE UX HHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUM O HAYYHOM METOJE€ TMO3HaHUs M (PopMHUpOBaHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yUYeHHUS OCHOB
CTpOEHUS MaTepUu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UYECKUX
3HAHUW U Hay4YHBIX JJOKA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O poiM (PU3MKK JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyriei
npodeCCUOHAILHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JagbHEeUIleMy 00OyUYEeHHIO B 3TOM HAMpaBJICHUMU.

3amauun pusukn
JlocTikeHne STUX 1enield oOecreunBaeTcsl peleHueM CISAYIOMUX 3a1a4d B

npoluecce U3ydeHus Kypca GU3MKH Ha YPOBHE CpeHero oo1iero oopa3oBaHus:
nprUoOpeTeHNEe CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJISpHYI0  (U3uKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;
dbopMUpOBaHHE YMEHUHN NMPUMEHAITh TEOPETUUECKUE 3HAHUSA AJIS1 OOBSICHEHUS
bu3nueckux SBICHUI B MPUPOJAE W JUIsl NPUHITHS NPAKTUYECKUX DEIICHUN B
MMOBCEIHCBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS] pPAa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
buznyeckoil Monesblo, 3a1ay, MOJPa3yMEBAIOIIMX CAMOCTOATEIBHOE CO3/IaHUE
¢usznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCJIE 3aaa4y
WHKEHEPHOI'O XapaKTepa,

NOHMMaHHE (U3NYECKUX OCHOB U TNPUHLMUIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLECCOB, UX BIHUSHMS Ha OKPYKAIOLIYIO CPENY;



OBJIQZICHUE METOJAAMH CAMOCTOSATEIbHOTO IUIAHUPOBAHUA W TPOBEACHUS
¢u3MYeCKuX IKCIEPUMEHTOB, aHajdW3a M HMHTEPOpeTaluud  HHPOpMAaIH,
OTpeIeNICHNS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

CO37laHUE YCJIOBHM [JIsi pa3BUTUSL YMEHHUI TMPOEKTHO-UCCIIEI0BATEILCKOM,
TBOPYECKOU JIEATETLHOCTH;

pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATBLHON ASSTENHHOCTH, CBI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€HHBIA ypOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Pusznka» Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHMsl BbIOMpaeTcss OOYyYaIOUIUMUCS, IUIAHUPYIOIIUMH IPOJIOJDKEHHUE
o0pa3oBaHus M0 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

Mecto yueOHOro npeamera « @usnka» B y4eOHOM ILIaHe

Ha uzydenue ¢pusuku (yriayOn€HHBIM ypOBEHb) HA YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus otBouTcst 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENEIO),
B 11 xiacce — 170 gacoB (5 yacoB B HE/IEIIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKE MepeueHb Ja0opaTOpHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.

COJEPXAHUE OBYUYEHUA
10 KITACC

Paszgea 1. Hay4Hblii MeTOA MO3HAHUS NIPUPOABI.

®duszrka — pyHIaMeHTallbHas HayKa o npupojae. HayuHslil MeTo 1 mo3HaHUs U
METO/IbI UCCIEIOBAaHUS (PU3NYECKUX SBJICHUI.

OKCIIepUMEHT W TEeOpHsi B Ipolecce Mo3HaHus npupoisl. Habmrogenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl m3MepeHusi (U3MYECKUX BEJIMYMH (AHAJIOTOBbIE W LU(POBbIE
U3MEpUTENIbHbIE TPUOOPHI, KOMITbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (GU3UYECKUX  BENMUYWH  (aOCONIOTHAsT W
OTHOCHUTEJIbHA).

MonenupoBanue (pU3NYECKUX SIBJICHUNA U MPOLECCOB (MaTepuaabHasi TOUKA,
aOCOJIIOTHO TBEpAOE TENO, HJealdbHasl >KUIKOCTb, HMJAEaJIbHBIA Ia3, TOYEUHBIH
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULbI €r0 MPUMEHUMOCTU. Pu3nueckas
TEOPHS.



Ponp u Mecto ¢usuku B GOPMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN IE€ATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKyM.

M3mepeHne cwibl TOKAa M HANpsDKEHWS B LENH IIOCTOSIHHOTO TOKa IIPH
MIOMOIIH aHAJIOrOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMcTBO C nudpoBoii maboparopueit no ¢usuke. [Ipumepsl n3mepenus
(bu3MYECKUX BEIMYUH MPHU MOMOIIY KOMIBIOTEPHBIX TaTYMKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimas u oOpaTHas 3a/1a4l MEXaHUKHU.

Pannyc-BekTop MarepuaibHOW TOYKH, €r0 MPOEKIHH HA OCHU CHCTEMBI
KoopauHaT. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeIHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, WUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUaIbHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHoe mMmajneHue. YCKOpeHHe CBOOOIHOTO majacHus. J[BHmKeHUe Tena,
OpOIIIEHHOTO TOJ YTIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonmHeitHoe  nBWKeHWe. J[BMKEHHWE  MaTepuasbHOW  TOYKM IO
OKPY>KHOCTH. YTJOBas U JUHEWHass CKOpocTh. llepmoa u yactora oOpaieHwus.
[lenTpocTpeMuTeibHOE (HOPMAJIBHOE), KAacaTelIbHOE (TAaHT€HIMAIbHOE) U TIOJIHOE
YCKOPEHUE MaTepHaIbHON TOUKH.

TexHudeckue yCTpOMCTBA M TEXHOJIOTUYECKHUE MPOLECCHI: CIHUIOMETD,
JBIDKCHUE CHApSAJIOB, ILICMHBIC, IIeCTepEHUAThie U PpEeMEHHBIE TIepeaayd,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JIBYKCHUSL.

CnocoOBbI ucclie10BaHUs IBUKEHUN.

Nnnroctpanus npeebHOro Nepexo/ia U u3MEepeHrne MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIH30BAaHUEM MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



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

HampaBneHue ckopocTy IpH JIBHKEHHH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHEeHUE TyTEH, TPACKTOPHUM, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
T€JIa B Pa3HBIX CUCTEMaX OTCYETA.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAEICHUsS MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KCHUU.

W3mepenne  yckopeHuss  CBOOOJHOTO nageHus  (pEKOMEHJI0BaHO
UCIIOJIb30BaHue HU(PPOBO 1abopaTOpUn ).

N3yuenne nABWXKEHUS TeNla, OpPOIIEHHOrO0 TrOpu30HTaIbHO. IIpoBepka
TUIOTE3bl O MPSAMOM MPONOPUUMOHAIBHONM 3aBUCHUMOCTH MEXAY JaJbHOCTBIO
MoJIETa U HAYaJIbHOUM CKOPOCTBIO TEA.

W3yyeHue IBHKEHHS Tella MO OKPYKHOCTH C IOCTOSHHOW II0 MOZIYJIFO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Meprojia oOpaleHus KOHUMYECKOro MasiTHUKA
OT €ro IapaMeTpoB.

Tema 2. lunamuxa.

IlepBeii 3akoH Hprorona. HMHepumaneHble cuctemsl otcu€ra. [IpuHumn
otHocuTenbHOCTH ["anmumies. HeuneprumanabHble cUCTEMBI OTCYETa (OMpEACIICHUE,
PUMEPHI).

Macca tena. Cuna. [lpuHiun cynepno3uiu Cul.

Bropoii 3akoH HproTOHa 1151 MatepraibHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. OKBHBAJCHTHOCTh TPABUTAIMOHHONW W
VHEPTHON MaCCBI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO MAaJ€HHS OT BBICOTHI
HaJl TOBEPXHOCTHIO TIUIAHETHI W OT reorpaduyueckord MHPOTHL. JIBUKEHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, OBMKylierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEHHUS! CKOJIBKEHHS W CUJIa TPEHUS
nokosi. Koaddumment tpenus. Cuiia CONPOTUBICHUS TPU ABUKCHUU Teila B
KUJKOCTH WUJIM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.



Jasnenue. 'mapocratnyeckoe aapnenue. Cuina Apxumena.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECChl: MOAINIMITHUKH,
JIBU>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS Tell B MHEPIUAIBHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHIMT OTHOCHUTENIBHOCTH.

Kauenune AByX HWIMHAPOB WM IIAPOB Pa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEIIbHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K TeIy CUI C
IIPOU3BEACHUEM MACCHI TEJIa HA €70 YCKOPEHUE B NHEPLUHUAIBHON CUCTEME OTCYETA.

PaBeHCTBO CHJI, BOSHUKAIOIIUX B PE3YNIBTATE B3aUMOICHCTBUSA TEN.

N3mepenne Macc 1o B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U AICHUU.

[leHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepennie paBHOJEHCTBYIONIEH CUJT TIPU JABMKEHUHM OpyCKa 1O HAKJIOHHOMN
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIKEHHS Opycka Mo
HAKJIOHHOU IIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIium.

N3yueHne NBUKEHUS CUCTEMBI Te€Jl, CBS3aHHBIX HUTHIO, IEPEKUHYTON uepes
NErKkuii OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYMHE YIIIOBOTO Koddduimenta
3aBucuMocT Frp(N).

HccnenoBanue nBHKeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € EPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3yueHnne nBUXEHUS TPy3a Ha Bay C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpAOEe Tenmo. [locTymarensHOe W BpamiaTeIbHOE JIBUKEHUE
TBEPAOTO Tejna. MOMEHT CWiIbl OTHOCUTENIIBHO OcH BpamieHus. I[linedo cuibl.
CrnoxxeHue cuil, NPUIIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeEIA.

YcroitunBoe, HEyCTOMYNBOE, O€3pa3TUNIHOE PaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IIPOLECCHI: KPOHILITEWH,
CTPOUTEINIbHBIN KpPaH, peIIETYAaThIE KOHCTPYKIIUH.



Hemoncmpauyuu.

Y ciioBust paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHHe KPOHIUTENHOB U PACUET CUII YIIPYTOCTH.

N3y4yeHne ycTONYMBOCTH TBEPIOTO TENA, UMEIOIIETO IOl ONIOPHI.

Tema 4. 3axonvt coxpaneHus é mexaHuxe.

MMnynbc MaTepuaabHON TOUYKH, CUCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema O IBHKEHUU LIEHTPa Macc.

MMmysibC CHITBI M U3BMEHEHHUE UMITYJIBCA TEIA.

3aKOH COXpAaHEHUs UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

MoMeHT umnyibca MaTepHaIbHOW TOYKM. lIpencraBieHne o coxpaHEHHH
MOMEHTA UMITYJIbCAa B EHTPAJIbHBIX MOJIX.

Paborta cunsl Ha MamoM M Ha KOHEUHOM mepeMelnieHuu. ['paduueckoe
npeJcTaBiIeHUE padOThl CHIIBI.

MonHOCTb CUIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOW JHEPTUN MATEPUAIBHOW TOUKH.

[loreHnManbHblE W HENOTEHUMANbHbIE CuUibl. [loTeHnumaneHas >HEprus.
[ToTenmmanbHas sHEeprus ynpyro nedopMupoBaHHOW TpyxkuHbl. [loTeHmanpHas
DHEpPrus Tejla B OJHOPOJHOM I'paBUTALMOHHOM Imose. [loreHnumansHas sHeprus
Teja B TPABUTALIMOHHOM T0JIE€ OJHOPOJHOTO Iapa (BHyTpH U BHe miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHUAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

YpaBHeHue bepHymm i WACATbHOM XUAKOCTU KaK CJEICTBHUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCcTpoMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MHUCTOJET, TUPOCKOM, (UTypHOE KaTaHHE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTnBHOE BMXEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHne sHepruM Teja Mpu COBEPIICHUN PaOOTBHI.



B3anmHble mNpeBpalieHUs KMHETHYECKOM M IMOTEHIMAJIBHOW JHEPrud NpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CWJIBI YIIPYTOCTH.

CoxpaHeHHE 3HEPTUU MPU CBOOOJHOM MaICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

M3mepeHnne nMIrysbca Telia o TOpMO3HOMY ITyTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJEIU 3JIEKTPOMOOWJIE M MOILIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS NMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBI.

HccnenoBanye COXpaHEHNS UMITYJIbCA IIPH YIIPYTOM B3aUMOICHCTBHM.

M3mepeHne KHHETUYECKOM YHEPTUU TeJIa I10 TOPMO3HOMY IIYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TPEHUS.

Omnpenenenue paOOTHl CHIIBI TPEHUS NPU JIBWKEHUM Teja MO HAKIOHHON
IIJIOCKOCTH.

Paznen 3. Mogekyisipuasi Gu3snka u TEpMOJAMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopull.

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJsipHO-KuHeTn4Yeckor Tteopuu (MKT), ux
onbITHOe oOocHOBanue. Jluddysus. bpoyHoBckoe naBmkeHue. Xapakrtep
JBWKEHHUS W B3aMMOJECHCTBUS 4YaCTHUI] BeHlecTBA. MOJEnu CTpPOEHUs Ta3oB,
KUJKOCTEH U TBEPIBIX TeN M OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE JTHUX
Mozeneil. Macca u pa3Mmepbl Mosekyd (atomoB). KonuyecTBO BemiecTBa.
IToctostnHass ABorapo.

TenoBoe paBHOBecue. TemmepaTypa u crmocoobl e€ u3mepenus. Illkama
temneparyp Llenbcus.

Mogenb uieanbHOTO ra3a B MOJEKYJIAPHO-KUHETUYECKON TEOPUU: YACTHIIBI
rasza JBHXKYTCSI XaOTHYECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomroTHAs
temmneparypa (mkana temnepatyp KenbBuna). 3akon [lansToHa. M3ompoiiecch B
WJeaJbHOM Tra3e C TIOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduyeckoe
MPEICTaBIIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M  CPEeAHEHd  KHUHETUYECKOW  DSHeprueu
MOCTYNATEIbHOIO TEIJIOBOTO JABUKEHUS MOJEKYJ HJCAIBHOrO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUM UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMITEpaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHUYECKOW SHEPTUEN MOCTYIATEIBHOTO TEINIOBOTO ABUKEHUSA €€ YACTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECChl: TEPMOMETD,
OapoMeTp, MoTy4YeHHe HAaHOMATEPUAJIOB.

Jlemoncmpayuu.



Mopenu nBuKeHns 4aCTHLl BEIIECTBA.

Mopenbs OpOyHOBCKOTO JABUKEHUS.

Buieoponuk ¢ 3anuchi0 peaibHOr0 OPOYHOBCKOI'O JIBUKEHUS.

Huddyszust skuaKocTe.

Mogaens onbita llTepHa.

[IpuTsKeHUE MOJIEKYL.

Mopenu KpucTamIm4ecKux pemeToK.

HabGmronenue u rccieqoBaHue N30IpoLEeCcCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmukym.

HccenenoBanue 1mporecca YCTaHOBJIEHUSA TEIUIOBOIO PAaBHOBECUS IIPU
TEIJI000MEHE MEXITY TOpSYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpMUYECKOrO mpouecca (PEKOMEHIOBAHO HCIIOIb30BAHUE
udpoBoit 1aboparopun).

M3ydeHne n30X0pHOro nporecca.

N3yyenue n3o06apHoOro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunul.

Tepmonunamuueckass (T/]) cucrema. 3amgaHuie BHENIHUX YCIOBUH IS
TEPMOJMHAMUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJAMHAMUYECKON CUCTEMBI KaK CPEIHHUE 3HAYEHHUsI BEJIUYMH, OMHUCHIBAIOIINX
€€ COCTOSTHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TepmoauHamukd. (CaMONpPOM3BOJIBHAS — pelaKCalys
TEPMOJMHAMUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopnenes wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianeipoHa u BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
YcnoBus MPUMEHMMOCTH 3TOM MOJENIN: HU3KAasi KOHIIEHTpPAUUsl 4acTHUL, BBICOKHE
TEeMIIepaTypbl. BeipaxkeHue i1 BHYTPEHHEH YHEPIrUU OJHOATOMHOTO HACAIBHOIO
rasa.

KBa3ucratnueckue u HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMuUKe. Beruucienne paboThl o rpaduky
npoiiecca Ha pV-auarpamme.

Tenonepenaya  kak  crmoco0  W3MEHEHWS  BHYTPEHHEW  DHEPrUU
TEPMOJMHAMHUYECKONH  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekius,
TEIUIONPOBOJHOCTbD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. TennoéMkocTh Tena. YaelbHas W MOJISIpHas
TEIUIOEMKOCTH BelIeCTBA. YpaBHeHue Maliepa. YaenpHas TEIUIOTa CrOpaHus
ToruBa. Pacué€r kommuecTtBa TemioThl mnpu Temonepenadye. I[lonsarue o0
aanabdaTHOM IpOILIeCCE.



IlepBblli 3aKOH TepMOAMHAMMKU. BHyTpeHHsAss »sHeprusa. Kosmuectso
TEIUIOTBI W paboTa Kak MeEpbl HU3MEHEHHSI BHYTPEHHEH  SHEpPruu
TEPMOJIMHAMUYECKON CUCTEMBI.

BTopoil 3akoH TEepMOJMHAMHUKHA JJI1 PABHOBECHBIX IIPOIECCOB: dYepes
3aJJaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONH CHCTEMBI MPOXOJUT
€MHCTBEHHAs aguadarta. AOCOIIOTHAS TEMIIEpaTypa.

BTropoii 3akOH TEPMOJMHAMUKM U1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeiaTh TEIUIOTY OT 00Jiee XOJOAHOTO Tejla K 6ojiee HarpeToMmy 0e3
kommneHcanuu (Knaysuyc). HeobpatumMocTh IpUpOIHBIX MPOIIECCOB.

[TpunIumbl AeicTBus TeroBbix MamuH. KIT/T.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKUE ACTIEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TermioBoe
3arpsI3HEHUE OKPYIKAIOLIEH Cpebl.

TexHn4ecKkrue yCTpOMCTBA M TEXHOJOIMYECKUE IIPOLECCHI: XOJIOAWUIIbHUK,
KOHJIUIIMOHEP, AU3CJbHBIM W KapOHpaTOpHBIA JBUTaTENIW, MapoBas TypOuHa,
MOJyYCHUE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUA «TEIUIOBBIX» OTXOIOB C
MCIIOJIB30BaHUEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUUYECKOTO TOIIMBA JIJIst
BBIPAOOTKU «TETUIOBOM» U AJICKTPOIHEPTHH.

Jemoncmpayuu.

N3meHeHnne TeMiiepaTypsl py ainadaTUueCKoM pacIIupeHUH.

Bo3nyuiHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl M3BMEHEHHMSI BHYTPEHHEN YHEPTHUH.

HccnenoBanne agunabaTHOTO Ipoliecca.

KomnbrorepHble MOAENH TEIUIOBBIX JIBUTATEIECH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, nPpAKMUKYM.

N3mepeHne yaenbHOoN TEMIIOEMKOCTH.

HccnenoBanue mpouecca OCThIBAHUS BELIECTBA.

HccnenoBanne annabaTHOTO mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M DHEPIrUU MENKMOJEKYJSPHOTO B3aUMOACHCTBUA H
TeMIEPaTyphbl KUTICHUS KUTKOCTEH.

Tema 3. Aepecammusvie cocmoanusn eeuwgecmea. Pazosvie nepexoowl.

[TapooOpa3oBanne u KoHjaeHcanusg. McmapeHue W KuneHue. Y aeiabHas
TeIJI0Ta MapooOpa3oBaHUsI.

HacepilieHHble ¥ HeHachlleHHbIE mapbl. KauyecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH W JABJICHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTb
0T 00bEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JTaBJICHHS
B JKUJIKOCTH.

BnaxxHocth Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.



Teépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOMUSI CBOWCTB
KkpuctaiuioB. [lmaBieHne W Kpuctaimms3anus. YJIElIbHas TEIUIOTA IUIABJICHUS.
Cyb6numarnwsi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nepopmariuii.

TenoBoe pacuupeHre KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacumpeHrue. AHrapMOHHU3M TEIJIOBBIX KOJIEOAHUI YacTHI BEIIECTBA KaK MPUYMHA
TEIJIOBOTO pacCIIUpeHHUs Tell (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MEPEX0IaxX.

YpaBHeHue TerIoBoro OanaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanunnsapusie saBneHus. J[aBaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHudeckue yCTpOWCTBA UM  TEXHOJIOTUYECKHE IMPOLECCHL:  KUIKUE
KPUCTaJUJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpauuu.

TermoBoe pacmpeHue.

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenune. Kurienue nmpy noHM>KEHHOM JIABJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSIKEHUS.

OnbITHI ¢ MBUIBHBIMU TUIEHKAMMU.

CmauunBaHue.

Kanumisipabie saBiIeHUS.

Mopaenan HeHBIOTOHOBCKOM JKHUIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIMYECKOTO BEIIECTBA.

Bunbr nepopmanuii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, nPAKMUKyM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIAKOCTEM.

N3mepenune yaenbHOM TEIIIOTHI TUIABJICHUS JIbA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa W OIIGHKAa MacChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3P puiimeHTa noBEpXHOCTHOTO HATSHKEHUS.

N3mepenne moayis FOnra.

HccnenoBanne 3aBUCHUMOCTH JAeopMaliii pPEe3MHOBOrO obOpasua  oT
MPUIIOKEHHON K HEMY CHUJIBI.



Paznea 4. JaekTpoanHamMmka.

Tema 1. dnekmpuueckoe noJe.

OnexTpuzauuss Tel U €€ NpOsBICHHs. DJIEKTpUYecKHil 3apsn. JlBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpoOBOAHUKH, IHUAJIEKTPUKA U  IOJYHIPOBOJIHHUKHU.
DNeMEeHTapHbId AJEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsna.

B3aumoneiictBue 3apsiioB. Toueunsie 3apsaabl. 3akoH Kymona.

DiekTpudeckoe nojie. Ero geicTBre Ha IIEKTPUUYECKUE 3apsiIbl.

Hanpsok€aHocTh  anekTpudeckoro  mosst.  [IpoOubiit  3apsn.  JIuauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs. OHOPOIHOE AIEKTPUUECKOE TTOJIE.

[IoTeHIMAIBHOCTB 3JIEKTPOCTATHYECKOTO IONSA. Pa3HOCTH NMOTEHIMATIOB H
HanpspkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMAaN 3IEKTPOCTATUUECKOTO T0JIsl. CBA3b HANPS)KEHHOCTH TOJIS U Pa3HOCTU
MOTEHIIMAJIOB [T  DJIEKTPOCTATUYECKOTO IO  (Kak OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[TpuHIMI CYyIEPIIO3UIIUN STEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsbkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsuKEHHOro 1Mo 00bEéMy mmapa. [lose paBHOMEpHO 3apsiKEeHHOMN
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JMHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUMOTEHIUAIBHBIX TOBEPXHOCTEM.

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

Jnsnextpuku B AJIEKTPOCTATUYECKOM oJie. JnanekTpuueckas
IIPOHULIAEMOCTH BEILIECTBA.

KonnencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO
KOH/JIEHCAaTOpa.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

JIBMKEeHME 3apsIKEHHON YaCTHULIBI B OJTHOPOJIHOM BJIEKTPUYECKOM I10JIE.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Baun ne ['paada.

Hemoncmpayuu.

YCTpOUCTBO U PUHLMII IEUCTBUSA DJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX MJIACTHH.

Monens anekTpoctatudeckoro reHeparopa (Ban ge ['paada).

[IpOBOTHUKH B 3JEKTPUUYECKOM TOJIE.

DJIEKTPOCTAaTUYECKAS 3aLIUTA.



Y CTpOUCTBO U IEVCTBUE KOHIEHCATOPA ITOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJICKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIaAH
MJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOpa.

3apsiaKa U pa3psika KOHJIEHCAaTOpa YePE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

O1neHKa cUjl B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

HabGnronenue npeBpalilieHus SHEPTUH 3apsDKEHHOT0 KOHIEHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEpKalIel KOHAEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) pu
MOCIIETIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanne paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBus CyliecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOro Toka. McTouHuku
toka. Hammpsokenune U u DJIC £ .

3akoH Oma Jid yyacTka IeMu.

DIEeKTpUUECKOe CONIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro JJUHBI M IUIONIAJM TONEPEYHOTO CEUCHHS.
VY 1ebHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnéHHbIX dekTpuueckux meneil. [Ipasuna Kupxroda.

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

MONTHOCTh 3JIEKTPUYECKOTO TOKa. TerjioBas MOIIHOCTb, BbIAEIseMas Ha
pe3ucTope.

OJC u BHyYTpEHHEE CONPOTHBJIECHHME HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJHOW (3aMKHYTOM) DJJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTop B 1ienu mMOCTOSTHHOTO TOKA.

TexHuUeCKHUE YCTPOWCTBA M TEXHOJIOTUYECKUE TMPOLECCHI: aMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK AJIEKTPUUECKOU SHEPTHUH.

Hemoncmpayuu.

N3mepeHne Cuiibl TOKa U HaIPsHKCHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIT PE3UCTOpa,
JIaMITbl HAKaJIUBAaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TTOTIEPEYHOT0 CEUCHUsS M MaTepuaa.



HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpsHKEHUH.

[Ipsimoe uzmepenne DJIC. KopoTkoe 3aMbIkaHUE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Cnioco0Obl coeTMHEHUsT UICTOYHUKOB Toka, DJ]C GaTtapeii.

HccnenoBanne pa3HOCTH MOTEHUUAIOB MEXKY IMOJKOCAMU MCTOYHHMKA TOKA
OT CHWJIBI TOKA B IIEIH.

Yuenuueckuii 3kcnepumenm, n1abopamopusie padomaol, PAKMUKYM.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS JJISI  JIAMITBI
HaKaJIUBaHMUS.

YBenuueHue npeena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenne D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO 3JIEMEHTA OT BPEMEHH
pU KOPOTKOM 3aMbIKaHUH.

HccnenoBanne pa3HOCTH MOTEHUMAIOB MEXKY IMOJIOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toxu 6 pa3nuuHbIx cpeoax.

DneKkTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas u npuMecHas MPOBOJANUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoIHUKOBBIE TPUOOPHI.

DNEKTPUYECKU TOK B JJIEKTPOJHUTAX. DJIEKTPOJIUTHYECKAs JUCCOIUALIUS.
DnekTponun3. 3akoHbl Dapanes 11 SIEKTPOIIn3a.

DJIEKTpUUECKUT TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
paspsan. PaznmyuyHble TUIIBI CAMOCTOATENBHOIO paspsana. Monnus. [linazma.

TexHuyeckue yCTpOMCTBa M NPAKTHUECKOE MPUMEHEHUE: Tra3opa3psiaHble
JaMIIbl, JJIEKTPOHHO-TTydeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3uCTOp, (HOTOAMON, CBETOAUOM, TalbBaHWKA, papUHUPOBAHHE MEJH,
BBITIJIABKA aJTFOMUHUS, SJIEKTPOHHASI MUKPOCKOITHSI.

Hemoncmpauyuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[TpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI anekTponn3a Papanes.



HckpoBoii paspsa M IPOBOJAUMOCTb BO31yXa.

CpaBHEHHE MPOBOIMMOCTH METAIIIOB ¥ NOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomuol, nPAKMUKyM.

Habmroienue 3nekTpoiausa.

H3mepenue 3apsiia ONHOBAJICHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  COIIPOTHUBIICHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nyecKuil NPaKTUKYM.

CnocoObl n3MepeHus (pU3NYECKUX BEIMYHMH C UCIOIb30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTU U3MEPEHUN (PU3UUYECKUX BEJIMYMH.
OneHka rpaHull MOrpeurHOCTe.

[IpoBeneHHE KOCBEHHBIX HW3MEPEHHM, HCCIEHOBAaHUWA  3aBUCHMOCTEU
(Gu3MYEeCKUX BEIUYMH, NPOBEPKA MPEMJIOKEHHBIX THIOoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUEHHYECKHH  DKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, TPAKTUKYM).

MexnpeaMeTHbIe CBA3M.

N3yuenue kypca ¢usuku yrayOnéHHoro ypoBHs B 10 kjacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnvle noHAmMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20
nO3HaHuA: FBJICHHWE, HAay4yHbId (aKT, rumnoresa, (hU3MUecKas BEIMYMHA, 3aKOH,
TeOpHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HW3MEpPEHHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE IPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: peumieHue CUCTeMbl ypaBHeHMH. JluneilHas QyHKUUS,
napabosa, runep6bosna, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTophl ¥ MX MPOEKIMU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Buonozusa: mexannveckoe NBWKCHHUE B KUBOUM mpupoae, nuddysus, ocMmoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXarouleil cpenbl,
yTHIM3aluss OWOOPraHMYECKOTro TOIUIMBA JJisi  BBIPAOOTKH «TEIJIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumua: NUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE ATOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJYYEHHWE HAaHOMATEPHANIOB, TEIIOBBIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKHE KPUCTAIIIbI, DIEKTPUUECKUE



CBOMCTBa METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

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

Texnonozua: npeodbpa3oBaHue ABM)KEHUN C HMCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyaTble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrHE), ABUTATENIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHIULMOHEP, TEXHOJIOTUH
IIOJIy4CHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
razopazpsaHble JaMIIbl, TOJIYITPOBOIHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 1. daexkTpoannamuka.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHYKIIUH.

MaruutHoe 1oJie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

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

MarunuTtHoe nose B BeuiectBe. PeppOMarHeTUKy, napa- U AMaMarHeTUKH.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKUE TMPOILECCH: MPUMEHEHHE

ITOCTOSTHHBIX MarHuTOB, AIEKTPOMArHuTOB, TeCTeP-MYJIbTUMETD,
ANEKTPOABUTATENb SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

Kaptuna  7OuHMA  MHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa nMHMI MarHMTHOM MHIYKIHWH OJIA JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

HabmroieHue 1BUKEHUS My4Ka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMn NENCTBUA IIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomuol, nPAKMUKyMm.



HccnenoBanue MarHMTHOI'O MOJISI IIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB eppOMarHeTUKOB.

HccnenoBanne AeCTBUS NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3Mepenue cuiibl Amiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

OrnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBneHne DIEKTPOMAarHUTHOM WHAYKUUHM. [IOTOK BEKTOpa MarHUTHOM
uHaykauu. OJIC wuHAyKUMU. 3aKOH 3JEKTPOMArHUTHOM uWHAykuuu Papajes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJIC uHAYKIMU B MPOBOJHUKE, NBMKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuo Jlenua.

NuayktuBHOCTh. KaTylllka WHIYKTMBHOCTH B I1I€MM IOCTOSHHOTO TOKa.
SBnenue camonnaykuuu. I1C caMOUHIYKINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: WHAYKIIMOHHAS
Me4Yb, COJICHOW/I, 3allUTa OT JICKTPU3ALMHU TEJI IPU ABUKEHUN B MAarHUTHOM T0JIE
3emin.

Hemoncmpauuu.

HaOGmroienne ssBjieHUs 3JIeKTPOMArHUTHOW WHTYKITUH.

UccnenoBanne 3aBucumoctd IDJIC HHIOYKIIMU OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO ITOTOKA.

[IpaBuiio Jlenna.

[Tamenrie MarauTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBieHMEe CAaMOMHIYKIIMH.

Uccnenosanne 3aBucumMocTd JJ]C caMOMHAYKIIMU OT CKOPOCTHU MU3MEHEHUS
CHJIBI TOKA B IICTIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

OnpeneneHne MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeNu AIEKTPOMArHuTHOTO FeHepaTopa.

Pa3nen 2. Kosie0anus v BOJIHBI.
Tema 1. Mexanuueckue Koeoanust.
KonebarensHas cucrema. CBOOOIHBIE KOJICOAHUS.



["apmonnueckue konebanus. Kunematnueckoe M IWHAMHUYECKOE OMHCAHUE.
DHEepreTUYecKoe ONMHUCAHUE (3aKOH COXPAaHEHHs MEXaHUYECKOW 3Hepruu). BeiBoa
JTUHAMHYECKOTO OMHMCAaHUS FApMOHUYECKHX KOJIeOaHUN M3 UX SHEPreTUYEeCKOro u
KMHEMaTU4ECKOT'O ONHUCAHMSL.

Amimtyaa u ¢aza xonebanuil. CBsI3b aMIUIUTYJbl KOJ€OAHUN HCXOTHOU
BEJIMYMHBI C aMIUTUTyAaMH KoJieOaHU €€ CKOPOCTU U YyCKOPEHHUSL.

[lepuon u yactora koneOanuid. [lepuon ManbiX CBOOOJHBIX KOJieOAHMI
MaTEMaTHUYECKOro MasTHUKa. Ilepros cBOOOJHBIX KOJEOAHUN NPY>KMHHOIO
MAasTHHKA.

[TonsiTue o 3aryxaromux kKoneOaHusx. BeiHyX1eHHbIE KosIeOanus. PezonaHnc.
Pe3sonancHass kpuBas. BimsgHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHU4ecKue yCTpPOMCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: METPOHOM, YaCHI,
KayeJu, My3blKaJIbHbIE€ HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuce K0ie0aTeaIbHOTO ABUKEHUS.

HabGnrogenue He3aBUCUMOCTH MEPHOJA MAJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMIUIUTYbI.

HccnenoBaHue 3aTyXaromux KojieOaHU U 3aBUCUMOCTH NEepHoJia CBOOOIHBIX
KOJIEOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne kosieOaHUWK TIpy3a HAa MACCHUBHOM MpPYXHHE C UEJIbIO
(dbopMupOBaHUS MTPEICTAaBICHUM 00 WeaIbHON MOJENIN NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU NpHU KoJeOaHUAX Ipy3a Ha MpYKUHE.

HccnenoBanre BRIHYKICHHBIX KOJIEOaHUI.

HaOmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMM HHUTSAHOTO W MPYKHHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBUKEHHUS TeJla B XOJ€ KOJeOaHU! Ha yIIPYTOM MO/IBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTyXaOMIMX KOJIeOaHUI.

HccnenoBaHue BoIHYKIESHHBIX KOJICOAHUIH.

Tema 2. InexkmpomazHumHnsle Koebanus.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJE€OaHUS B
uaeanpHOM KonebatensHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbBI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CUITBI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUH B HJI€aTHHOM KOJIeOaTEIbHOM KOHTYpE.



3aTyxaronime 3JIEKTPOMArHUTHBIE KOJIeOaHMsI. BrinyxeHHbIe
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHBII TOK. MOIIHOCTE IEPEMEHHOTO TOKA. AMIUIUTYJHOE W
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsHKEHUS IpU pa3iudHoil dopme
3aBUCUMOCTH IIEPEMEHHOI'0 TOKA OT BPEMEHH.

CHHyCOMIAJIbHBIA TEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop W KaTyllKa
WHIYKTUBHOCTH B LENU CUHYCOUJAIBHOIO MEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHC HanpsikeHUN.

WneanpHplii  Tpanchopmatop. IlpousBoncTBo, mepegadya MU MOTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU TIpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HU.

TexHUYEeCKHE YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpOnepe1ay.

Hemoncmpauuu.

CB0OOOHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJEOAHUI OT MHYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHuH.

['eneparop He3aTyXarOLIKX JIEKTPOMArHUTHBIX KOJIEOAHUI.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOPA.

BbIHyXI€HHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTtop, KaTymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3onanc mnpum mnocienoBaTEIbBHOM COEAMHEHWUU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiiCcTBO ¥ IPUHIUT ACUCTBUS TpaHCHOpMaTOpa.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

N3yuenne Tpanchopmaropa.

HccnenoBanre MEpeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIWHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habmoienue 31eKTpOMarHUTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMHU MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS HX pacnpocTpaHeHus. llomepeunbie u
POJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pACHpPOCTPAHEHHMS W JIJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, MpeloMieHHe, MHTephEepeHLus U
nudpaxims.



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

[ITymoBOE€ 3arpsi3HEHHE OKPYKAIOIIEN CPEIBL.

DONEeKTPOMArHUTHBIE BOJHBL. Y CIIOBUS U3IYUYEHUS 3JEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTaNMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaXEHWE,  IIPEIOMIICHHE,
NOJIIpU3aIsl, HHTepPEpeHIUs U Au(paKius.

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

[IpyHIMIIBI pagUOCBA3U U TeNeBUAEHUA. Paguookanys.

DNEKTPOMAarHUTHOE 3arpsiI3HEHNUE OKPYIKAOIIEH Cpebl.

TexHHYecKue YyCTPONCTBa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Jlemoncmpayuu.

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

Koneobiomeecs Teno Kak ICTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

Habmroienue oTpakeHus: U NpeoMIICHUSI MEXaHUUECKHUX BOJIH.

Hab6mronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJH.

AKYCTHYECKUIN PE30OHAHC.

CBoiiCcTBa yNbTpa3ByKa U €ro NpUMEHEHNE.

HaGmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KosieOaHuil.

HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
npesioMJIeHUE, MoJspu3auns, qudpakuus, UHTepdepeHus.

O6HapyxeHue nH(PpakpacHOTO U yJIbTPAPUOIETOBOTO UBITYUCHUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpocTpaHeHus 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE paclpOCTpaHEHUE CBETa B OAHOPOJHOW cpene. Jlyu csera.
To4yeuyHbIll HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
riockoM 3epkaie. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKa3aTeb
npesoMieHus. OTHOCUTENbHBINA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBE€Ta M COOTHOULIEHHE /JIMH BOJH MPU IEPEX0J€e MOHOXPOMATHUYECKOIO CBETA
yepe3 IpaHully pasziesia AByX ONTHYECKUX CPE.



Xon myueit B mpusme. [ucnepcus cBera. CloXKHBIM cOCTaB O€JIOro CBeTa.
IBerT.

[TomHOe BHYTpeHHEe oTpaxkeHue. lIpenenbHblii yroy MoJHOr0 BHYTPEHHETO
OTPaKECHMUS.

CoOuparoniie ¥ pacceuBaroniye JuH3bl. ToHkasg suH3a. DoKycHOE
paccTossHUE M OINTHYECKas CHJa TOHKOW JHMH3BL. 3aBHUCHUMOCTH (DOKYCHOTO
paccTosiHusl TOHKON cepudeckoi JHUH3bI OT €€ T€OMETPUU U OTHOCHUTEIHHOTO
MOKA3aTes MPETOMIICHUSL.

dopMmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

XoJa Jy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuuecko ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAaIOIUX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IMPOILECChl: OYKH, JYIa,
nepuckon, Qoroanmnapar, MUKpPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETIECHUE
ONTUKH, BOJIOKOHHAS ONTHKA, TU(DPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npesioMIIEHUs CBETA.

Hab6nrogenue nogHOro BHyTPEHHETo oTpakeHusi. Mojienb CBETOBOIA.

HccnmenoBanne XoAa CBETOBBIX ITYYKOB 4YEPE3  IUIOCKOMApaUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

HaoOmronenue natepdepeHinm ceera.

HabGnronenue BETOB TOHKUX IIEHOK.

Hab6mronenune nudpaxium ceera.

N3ydenne 1uppakiMOHHON PEIIETKH.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.



HaOnronenue nucnepcuu cBera.

HabGnronenue noasipusaluy CBeTa.

[TpumeHeHre moIAPOUIOB IS U3YUICHHSI MEXaHMUSCKUX HaIPSKECHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepenune nokaszaTess mMpeJoMIICeHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHUS OT BemiecTBa (Ha
PUMEPE KUJKHUX JIHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCeUBAIONIUX JIMH3.

[Tonyyenue n300paxkeHusi B CUCTEME U3 IIOCKOTO 3epKalia U JIMH3BI.

[Tonydyenue n300pakeHus: B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Habmronenune nudpakuuu, uHTephepeHIINN U MOJIIpU3alliy CBETa.

N3yuyeHue nonspusaiuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JIUAJICKTPHUKA.

N3yyenue nHTEpPEpEeHIINY JIA3EePHOTO U3ITyUYCHHS Ha IBYX IIEIISX.

HaOmronenue aucnepcun.

HaOmronenue u ucciaegoBanue quppakiinOHHOTO CIIEKTpa.

N3Mepenune IrMHbI CBETOBOUM BOJIHEI.

[TonydyeHue crekTpa U3ITy4EHHUS] CBETOJMO/A MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3nen 3. OcHOBBI CHIEIHAIBLHON TEOPUH OTHOCHTEIbHOCTH.

['paHuIbl  NPUMEHUMOCTH  KJIACCMYECKOW  MexaHukd.  [loctymartsl
CHEeUaIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEIJIEHUE
BPEMEHU U COKPAIIECHUE JUIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIbI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.

TexHuyeckue yCTpoOHMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CITYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIN 3aPSXKEHHBIX YaCTHUI.

YyeHn4eckuil IKCIIEPUMEHT, JIa0OpaTOpPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPrUM  PEIATUBUCTCKUX 4acTUll (MO
dboTorpadgusiM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pa3znen 4. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBEeCHOE TerIoOBOe M3IIydeHHE (M3IydeHHE aOCONMIOTHO YEPHOTO TEla).
3akon cMmemenus Buna. I'unoresa Ilmanka o kBaHTax.



®DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. Omeitel A. I'. CroneroBa. 3akonbl hoToddexra. YpaBHEHHE
OunmTenHa 11 Gporoaddexra. «KpacHas rpanuma» Gotodrddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [aBJIGHME CBETa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto mnoBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoird. Jlnuna BosHb! 1e bpoins u
pasMmepbl 00JaCTH JIOKaNIM3alMu JBUXKYyIleWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIaX.

Crnenuguka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEOoIpeaeaéHHOCTEN
['eitzendepra.

TexHHYeCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYMK, TYHHEIbHBI MHUKPOCKON, COJIHEUHasi Oarapes,
CBETOAMO.

Hemoncmpauuu.

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (POTOdPdeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJHHKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinHoi [1nanka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CUJIbI TOKA Y€PE3 CBETOJIMO OT HAIPSKEHHUSL.

Tema 2. @usuka amoma.

OnbITEl MO HKCCIEIOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHas mojenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornonieHre (pOTOHOB MpHU MEPexoie aToma
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.

Buapl ciektpoB. CieKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopna.

HabGnronenue JIMHeHyaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTUL.

OmnpenenenHue JJIMHBI BOJHbI J1a3€PHOTO U3ITYUYEHUSI.



Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Habnrogenue IMHEH4aToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosiHHoM Punbepra.

Tema 3. Qusuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass mogens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIH M TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyueHue.

3akOH pPaAUOAKTUBHOTO pacnaja. PaanoakTWBHBIE H30TOMNBI B MPHUPOJE.
CBoiicTBa MOHMU3UPYIOIIETO HM3Ty4YeHUs. BiusHuEe pajroaKTUBHOCTH Ha KUBbBIC
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlo3umerpusi.

DHeprus CBs3M HYKJIOHOB B sifpe. Snepubie cuiibl. JledexTt macchr spa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIIPABJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTHMYECKUE AaCHEKThl Pa3BUTUS
AJIEPHON DHEPIETUKH.

MeTtonbl perucTpaluy 1 UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

dyHIaMEHTaJIbHbIE B3aUMOJCHUCTBUS. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangapTHOM Moaenn. KBapk-TirooHHAas MOAENb aApPOHOB.

®usuka 3a npeaenamu CTaHIapTHOW Monenu. TéMHas Marepuss U TEMHas
SHEprusl.

EnunHcTBO pusnueckoi KapTUHBI MHpA.

TexHuyeckue yCcTpoilcTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHAas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yueHne noriaomeHus: 6eTa-4acTUIl aTFOMUHUEM.

Pa3znen 5. JjeMeHTBHI ACTPOHOMUM U ACTPOPU3UKH.

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpEMEHHMOCTh 3aKOHOB (U3HKHA JUISI OOBSICHCHHUS IIPUPOJIBI
KOCMHYECKHUX OOBEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcciieqoBaHuil. COBpeMEHHBIE ONTHYECKUE
TEJIECKOIIBI, PAANOTEIIECKOIBI, BHEATMOC(EPHAS] ACTPOHOMHMUSI.

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBHOKEHHE.

ConHeyHast cucTeMa.



Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CosHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3/bI TJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. ITonoxenue u auxenue CoaHua B
Namaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIEC IBIPHI B SIpax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOmronenus 3BE3nHOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN ISl ONpPEIeSICHHs TTOJI0KEeHHUST HEeOEeCHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHBIE cO3Be3ausd CEeBEpHOro MOJyIIapus U SIPKUE
3BE3/BI.

HaGmrogenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIICHUU.

Du3nYeCcKUil MPAKTHKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEITUUYHUH C UCHOJIb30BAHUEM AHAIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEIHYHMH.
OueHka rpaHull MOrpeuIHOCTEM.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTMYECKUX  paslenax «YUEHHYECKHHA  OKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee MOBTOPEHUE.

O0o061eHne u cucTeMaTH3alus CoepKaHus pa3ienoB Kypca «MexaHukay,
«MonexynsipHasi pu3rMKa U TEpMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJIHB», «OCHOBBI CHEHHAIBHOM TEOPHUM OTHOCUTEIBHOCTH», «KBaHTOBas
buzukay, « IeMEHThl ACTPOHOMUU U aCTPODUUKIY).

Ponp ¢u3ukm u acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHON M ATHUYECKOH chepax NedaTeabHOCTH YelI0BeKa, pOJib U1 MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUPA, 3HAYEHUE ONMUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  MPOTHOCTHYECKOW  (yHKIMI



buznyeckoit Teopuu, posb GU3NYECKON TEOPUH B (POPMUPOBAHUU MPEACTABICHHIMA
0 (pu3mveckor KapTUHE MUPA, MECTO (PU3UUECKON KapTUHBI MHpa B 0OIIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOE.

Me:xnpeaMeTHbIE CBS3H.

Nzyuenne kypca ¢usuku yriyonésHoro ypoBHs B 11 kiacce
OCYILECTBIIETCSA C YYETOM COJAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnvie nOHAMUA, CE6A3AHHBIE C UZYUEHUEM MEMOO0E HAYUHO20
no3HaHuA: SBIICHUE, HAy4YHBIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHU. TpUTOHOMETpHYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37IeMEHTApHBIX (QyHKUUU. [Ipu3Haku nNOMOOHSI TPEYroJIbHHUKOB,
oTmpeiesICHHE TIOMAIU TIIOCKUX (Uryp u o0béma Tell.

Buonozcus: >nektpuyeckue SBICHUS B JKUBOW MpPUPONE, KoJieOaTeIbHbIE
JBWKEHUS B JKMBOM TIPHUPOJE, OSKOJOTWYECKHE PHUCKUM TPH IMPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3BYyKOBasi JMAarHOCTMKAa B MEJIWLMHE, OINTUYECKHE SBIEHUS B >KUBOU
pUpoJe.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaIbHBIN
aHaJIN3.

T'eozpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
anteHHa, Ttenedon, CBY-neub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHas OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIETO OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHMX  YyOEXIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSATEIBHOCTh B UHTEPECAX I'PAXKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MTOBEICHMUS,

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

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3WKOM ¥ TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE II0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PU3UKe.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4deHUs: (PU3MKH OCYIIECTBISATh TMPOEKTHYIO M HCCJIEA0BATEIBCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEATh LEIU IEATEILHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSTEIBHOCTh, OIIEHUBATh COOTBETCTBUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PELICHUH KU3HEHHBIX POOIIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

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



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY TIIOMCKY METOJOB pEIIeHUS 3ama4  (PU3NIECKOTro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallusiX, B TOM YHUCII€ MPU CO3JaHUU YUEOHBIX MPOEKTOB B OOJACTU
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajadvy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3aJauyd pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (DOpM IpeCTaBICHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCcypcocOepeKeHHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



OCYIIECTBISITh OOIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBIATh IUJIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3yabTaT Mo pa3padOTAHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO ~ OCYILECTBIISATh MO3HABATENIbHYIO JESTENbHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopMyIMpOBaTh COOCTBEHHBIE 3a1a4H;

CaMOCTOATEJIHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHHUS MPaKTUYECKOM padOThl ¢ YYETOM HMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacliupsTh ~paMKd ~ yuyeOHOro TMpeaMeTra Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JeJaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;,

c1oco0cTBOBaTh (YOPMHUPOBAHHUIO M TPOSIBICHHUIO SPYAHULIMUA B 00JIaCTH
(Gu3MKHN, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.



CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISM;

BJIaJIcTh HaBBIKAMM II03HABATCIBHOM peduieKCcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBAHHUII;

WCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKHA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHWKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX NPU AHAIN3E pPE3yJIbTATOB
JIESITCIIbHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JIESTCIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
buzuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OOyYaroIIUXCs

COBEPIIICHCTBYETCS AMOITMOHAJIbHBIN WHTEJICKT, MPEANOIararo Iy
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWs,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

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

CaMOpETyJIMPOBaHUS, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIMOCOOHOCTh aJanTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TPOSBISATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATh, UCXOJIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHWMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTHX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIFOYAIONIMX  CIIOCOOHOCTh  BBICTpaWBaTh
OTHONIICHHUS C JAPYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemniaTh KOH(QIUKTHI.

NPEAMETHBIE PE3YJIBTATBI
10 kaacce



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJIoBeKa, POJib U MECTO (DM3HKU B COBPEMEHHON Hay4HOU KapTHHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH MoOjene (u3ndeckux Ten U
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYTroe CTOIKHOBEHHMSI, MOJEIHU Ia3a, >KUJIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOMINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB WU
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpa3oBaHus ['anmunes Ui CKOPOCTH M TEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI PABHOBECHS TBEPAOrO TeEia), IPU STOM  HUCIHOJIb30BATh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHATM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHHUS, UCTIOIB3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpEOHEW KHHETUYECKOU
DHEPIrUEN TENJIOBOTO ABMKEHHS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA W U1 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHUUAJIbHAs JHEPIUs, KHUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod naedpopmanuu NPYKHUHBI, KOJMYECTBO TEILJIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; IEKTPUUECKOE MO0JIE, HAPSHKEHHOCTD 3JIEKTPUYECKOrO MO,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COINPOTHUBIICHHE YYacTKa LENU C IOCIEAOBATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBecHE, OPOYHOBCKOE NBIKEeHHE, nuddys3usi, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BETMYUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOANTH KOCBEHHbIE HM3MEPEHUs (PU3MUECKUX BEIHYUH, MNPU HTOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCHEPUMEHTAIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
UCCIIEOBATEIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJenu, OTBeYaroled TpeOoBaHUSIM 3ajayd,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOITYYEHHBIX PE3YJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAayKH, B OOBSCHEHHUE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MaCHOCTH, MPEACTABICHUN O palliOHATEHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJECpKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYUYEHHOM M3 PaA3IUYHBIX HMCTOYHHUKOB, KPUTUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PELIICHUE PACCMAaTPUBAEMON MPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

11 kaace
K xonmy oOyuenuss B Il knacce npeaMeTHBIC pPe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpa)KaTh COPMHUPOBAHHOCTD Y OOYJAIOIMMUXCSI YMCHUM:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTU YeJIOBEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
IPAKTUYECKOM  JICITEIbHOCTH YEJIOBEKAa U  JAJIBHEUIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHUE OIMHUCATEIIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENTBLHON M NMPOTHOCTUYECKON (GYHKUUN (pU3Mdyeckoil Teopuu —
ANEKTPOJUHAMUKH, CIEIHATBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uku, poib (puzmyeckoil Teopurn B (GOPMHUPOBAHUU MPEACTABICHUN O
bu3ndecKoil KapTUHE MHUPa, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
PSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH Mojeinel (u3nyeckux Tel U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOIeOaHus, MAaTEeMaTUYECKUN MasITHUK,
UJICaTbHbIA MPY>XUHHBIA MAasiTHUK, TAPMOHUYECKUE BOJIHBI, HJ€aTbHbIN
KoJIe0aTeNbHBIN KOHTYD, TOHKAas JIMH3a, MOJIETICH aTOMa, aTOMHOTO si7jpa U
KBAaHTOBOW MOJIETIN CBETA;



paznuyaTth yclIoBUS (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKHUX
3aKOHOB, TOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CICUUAIIBHOW  TEOPUUM  OTHOCHUTEJIBHOCTHM  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOro  3apsiaa, cuwia Awmmepa, cwia JlopeHuna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIMHU, npaBuwio Jlenma, cBsazp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUSI  CWJIBl  TOKa,  IIOCTYJATbl  CHELUAIBHOW  TEOPHUH
OTHOCHUTEJIbHOCTU DUHIIITEITHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODWHINTEHHaA  JIs
dororddekra, mepBeld U BTOpoW mocTtynaatsl bopa, npuHUIMD
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIMUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HCIOJIb3ys BEITUYMHBIL:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NoJIsI, Pa3HOCTh MOTEHUUAJIOB, AJIEKTPOABWKYILAS CHIIA, WHIYKIIHUS
MarHUTHOTO TOJISl, MarHUTHBIA MOTOK, cujia AMmepa, UHAYKTHBHOCTD,
AJIEKTPOJBIIKYINAS. CUJIA CAMOMHIYKIIMH, JHEPTUsS MArHUTHOTO TOJIS
OPOBOJHUKA C TOKOM, PEJISTUBUCTCKUN MMITYJIbC, IIOJHAs DSHEPIHUs,
SHEpPrusi MOKOsI CBOOOAHOM 4YacTHIIbI, PHEPrUsi W HUMIIYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBSA3H sIIpa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
AJIEKTPOMArHUTHasI MHAYKLHMS, CAMOMHIYKIUS, PE30HAHC, MHTEpPEpEeHLIUs
BOJIH, Judpakuus, [OUCIEpcHs, TOJHOE BHYTPEHHEE OTpaXKeHHE,
dbortoanektpuueckuii 3¢dext (pororddexr), anpda- u Oera-pacmaabl
a5ep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBL CHEKTPATbHOTO
aHaju3a v paOoThI Jia3epa;

OTIpEJICNISITh HAIpaBiICHUE WHIYKIIMA MArHUTHOTO TOJS TMPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuiisl Jlopeniia;

CTPOUTH U300pakeHne, CO3JaBaeMOe MJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

IPUMEHATH OCHOBOINOJATAIOIINE ACTPOHOMUYECKUE IMOHATUSA, TEOPHH U
3aKOHBI I aHamm3a © OOBACHEHHWS (DU3UYECKUX  MPOIIECCOB,
IPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpele; IBUKEHUs HeOECHBIX TeJ, 9BOJIOLNHU 3BE311 U BeenenHol;



OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAHUEM TNPSIMBIX HW3MEPEHUW, NPH 3STOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢u3znyeckux BEIMYUMH B BHJE TIpaduKoB € Y4ETOM aOCOJIOTHBIX
NOTPEIIHOCTE  M3MEPEHHMH, JenaTb  BBIBOJABl IO  pe3yibTaTaM
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3bI: IIJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYEHHbIE PE3yNbTaThl U J€laThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3B;

OIMCBIBATH METOBI ITOJTYYEHHUS HAYUYHBIX ACTPOHOMHUUYECKUX 3HAHUM;
coOJiro1aTh paBuiia OE30MacCHOrO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarh pacy€THhIE 3aJaud C SIBHO 33JJaHHOM W HESBHO 3aJ[aHHOU
(bu3MUecKol MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
bu3nuecKkue MOJEeN, OTBEYarolue TpeOOBaHUSAM 3aJayH, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
IPU HUCIIOJB30BAHUM MaTEMaTHYECKUX METOJOB PEIICHHMS  3ajaad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUSI C YYETOM IMOIYYEHHBIX
pe3yIabTaTOB;

peliaTth KayeCTBEHHbIE 3a/Jauyd, TpeOylolle MNPUMEHEHHUs 3HAHUW U3
pa3HBIX pa3lesioB Kypca (PU3UKHU, a TAaKKEe WHTETpAllud 3HAHUM U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONIOPOIl HAa U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3HYECKue SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBACHEHHE MPOIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJOTUM;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIEICTBUS OBITOBOI U MPOU3BOJICTBEHHON
NESATEIIbBHOCTH 4YEJIOBEKA, CBA3AHHON C (PU3MYECKUMMM IpPOLIECCaMU, C



MO3UIINN YKOJIOTUIECKON O€30MTaCHOCTH, MPEJCTaBICHUIN O palliOHATHFHOM
MPUPOOIIOIH30BAHNN, & TAK)KE€ Pa3yMHOM HCIIOIb30BAHUU TOCTHKCHHM
HAYKH W TEXHOJOTHM JUIl JAJIBHEWIIETr0 Pa3BUTUA YEJIOBEYECKOTO
00IIIECTBA;

MPUMEHSTh pa3lInuHble CIOCOOBI padoThl ¢ MHpopManmen (Guznyeckoro
CONEP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, TepepabOTKH W MPEAbSIBICHUS Y4YECOHOU W
Hay4YHO-TIOMYJISIPHON MHGOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
nHpopMaruu, TIOJYYEHHONM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUYECKHU
aHANMM3UPOBAaTh  MOJNIy9aeMyl0  HWH(GOpPMAIMI0O ¥  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWUU, TaK U HA OCHOBE
aHaJM3a UCTOYHMKA WH(pOpMaIuy;

MIPOSIBIIATH OpraHu3aIlMOHHbIE " ITO03HABaTEILHBIC YMEHHUS
CaMOCTOSATEILHOTO  NPHOOPETCHHWs] HOBBIX 3HAHUKA B IIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U yIeOHO-MCCIIEIOBATEILCKUX PAbOT;

paboTath B TPYIIE C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIaHUPOBATh PabOTy IPYMIIbI, PAIlMOHAIBHO PACIpeaeIsSITh ACATEIbHOCTD
B HECTaHIApPTHBIX CHUTYallMsIX, aJICKBATHO OILICHMBATh BKJIAJ Ka)KJIOTO M3
YY9aCTHHKOB TPYTIIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBIISITH MOTHUBAIIMIO K OyayIieil mpodecCnoHaTbHOU ACATEIBHOCTH TI0
CHEIUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMS IIPUPO/IbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO TEna 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24




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




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15
53 MexaHn4YecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsgpHO-BOITHOBOH Ayaliu3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ Du3nYecKuit TPaKTUKYM 16 16
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. A. B. «I1éppimkun «®usuka-7» — M.: [IpocBemenue, 2022.

2. A. B. «IIéppmmkun «duznka-8» — M.: [Ipocsemenue, 2022

11. YMK «®usuka» 9 knacc.

11.1. Pwusuka. 9 knacc. A.B. Ilepeimikun; E.M. I'yrauk, M., [IpocBemnienue,2022

11.4. dwuszuka. COopHHK BompocoB | 3amad. 7-9 kmacc. A.E. Mapon; C.B. Ilo3oiickui;
E.A. Mapou

11.5. DnexkTpoHHOE NPUIIOKEHHE K YICOHHUKY.

METOINYECKHUE MATEPHUAJIBI JIJIA YUUTEJIA
1. ®usuka. TemaTnueckoe mianupoBanue. 9 kinacc E.M. ['ytHuk
2. ®usuka. Tectrl. 9 kimacc. T.A. Xannanosa; H.K. Xannanos.
3. E.A. Mapon OmnopHble KOHCTIEKTH U pa3HOypoBHeBble 3amanus / E.A. Mapon —
Cankrt-IlerepOypr,-2007. — 88c.
4. Kabapnun O.®. KonrtponbHble W MpoBepouyHbIe paboThl 1o Qusuke.7-11 kmacce.:
Meroa.mocobue / O.®. Kabapaun, C.U. Kabapauna, B.A. Opnos. — M.: [Ipoda, 2020. —
192c¢.
5. @uzuka. Chepsol. Terpaap-tpenaxép, FO.A. [Tanebpaties; M, [Ipocsemenue, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET JJIAA YYEHUKA U YUUTEJIA

1. Poccuiickas snexTpoHHas Ikoja. bonbiioit Habop pecypcoB anisg oOyudeHus
(KOHCTIEKTBI, BHJICOJECKIUHU, YIPAXXHEHUS U TPEHUPOBOYHBIE 3aHATHSA, METOIUYECKHE
MaTepuaibl IS yduTens. Marepuansl  MOXKHO —CMOTpeThb 0€3  perucTpaiuu.
https://resh.edu.ru/

2. «Y4u.py» - UHTEpaKTUBHbBIE KypChl IO OCHOBHBIM IIPEIMETaM U MOJTOTOBKE K
IPOBEPOUHBIM paboTaM, a TaKkKe TeMaTH4YecKue BEOMHApbhl MO JAUCTAHIUOHHOMY
oOyuenuto. Mertoauka miaarGopMbl MOMOTaeT OTpabdaThIBaTh OIIMOKM YYEHUKOB,
BBICTPaUBACT UX UHIUBUAYAIBHYIO 00pa3oBaTeIbHYyIO Tpackroputo. https://uchi.ru/

3. «Sunekc. YueOHUK» - Oosiee 45 ThIC. 33JaHUI Pa3HOTO YPOBHS CIOKHOCTH IS
MIKOJABHUKOB 1-5-x KkimaccoB. B umcne Bo3moxHocTel «SlHAekc. YueOHHKa» —
aBTOMAaTHYECKasl MMPOBEPKa OTBETOB M MIHOBEHHAs 0OpaTHasi CBSA3b JAJISl 00y4YarOIIHXCS.
https://education.yandex.ru/home/

4. «JdKnace» - cepBUC, TO3BOJSIOIIMNA YYMTENIO BBIJATh IIKOJBHUKY
npoBepouHyto paboty. Ecim B xozne paOOThl yYEHHMK JIONYCKAaeT OLIMOKYy, €My
OOBSICHSIOT X0/ PEIICHUs 3a/laHusl U [IPEUIaratoT BhIOJIHUTh APYTroi BapuaHT. Y YUTEb
HOJIy4aeT OTYET O TOM, KaK YUYCHHKH CIIPABIIIOTCS ¢ 3adanusaMu. https://www.yaklass.ru/

6. «/HTEpHETYpPOK» - 3TO MOCTOSHHO IONOJHSAEMas KOJUIEKUHUS YPOKOB IIO
OCHOBHBIM TIpeIMeTaM IIKOJIBHONH mporpammbl. Ha caiite coOpaHbl ypOKH, BHIEO,



https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/
https://www.yaklass.ru/

KOHCIEKTBI, TECTBI M TPEHAKEPHl €CTECTBEHHO-HAYYHOTO U TYMaHUTApHOIO LUK JuIs 1-
11 kmaccos. https://interneturok.ru/

7. WznarensctBo «lIpocBemienuey» - OecIUIaTHBIM JOCTYHN K 3JIEKTPOHHBIM
BEPCHUAM y4eOHOMETOUUYECKUX KOMIUIEKCOB, BXOIAMX B DenepanbHblil nepedeHb. [
paboThl ¢ ydeOHUKaMU HE TOTpeOyeTcs MOAKIIoUeHUsI K MHTepHeTy. MHbopMannoHHbIi
pecypc pacrionaraercs 1o aapecy https://media.prosv.ru/

8. OOpa3oBarenpHas 1miatrgopma «MHPOYpoK.py» - B HaJIMUYUU METOJUYECKHE
MaTepuaibl, ”HHOBAIIMOHHBIE CEPBUCHI JJIsl IPENOIABAHUS, UHTEPAKTUBHBIE TPEHAXKEPHI
JUTA 3aKperuieHus 3Hannil. Ha mopTane MoXHO opraHu3oBaTh noAroToBKy kK BIIP.
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