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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uKke Ha YpPOBHE CpeaHero oOIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHUHM U TPeOOBAHMI K pe3yjabTaTaM OCBOCHUS
OCHOBHOM 00pazoBarenbHO mporpammsbl, npenacraBieHHbix B PI'OC COO, a
Takxke ¢ yu€ToM (enepanbHOl paboueit mporpaMmbl Bocniutanus U Konmeniuu
npenojaBaHus  ydyeOHoro mpeaMera «@Duszmka» B 00pa3oBaTENbHBIX
opranuzanusax  Poccuiickoi ~ ®@enepanuu,  peaqu3yOIIMX  OCHOBHBIE
o0pazoBaTeIbHbIE TPOTrPAMMEBI.

[Iporpamma 1o ¢uszuke ompeaessieT 00s3aTebHOEC  MPEAMETHOE
COJIEp)KaHKE, YCTAHABIMBACT PEKOMEHIYEMYIO TOCIIEA0BATEIILHOCTh U3YICHUS
TEM U pa3leyioB y4eOHOro mpeamMera ¢ Y4ETOM MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKM Yy4eOHOTO TMpolecca, BO3PACTHBIX
ocoOeHHocTel oOydarommuxcs. [Iporpamma mo ¢usuke Ha€T npencTaBiIeHUE O
HEesAX, COJAepKaHuM, OOIIel cTparerun OOy4deHHWs, BOCIUTAHUS U Pa3BUTHUSA
oOydarmuxcs cpelcTBaMu ydyeOHOro mpeamera «Dusuka» Ha yriyoJ€HHOM
YPOBHE.

N3yuyenue kypca Qusuku yriayOJa€HHOTO YPOBHS IMO3BOJISIET peajn30BaTh
3aauyu Mpo¢eCcCUOHANBHON OpPUEHTAIlMU, HAMpaBJIEHO Ha CO3JaHUE YCIOBUU
JUISL TIPOSIBJIEHUSI CBOUX HWHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH
KOKIbIM  OOYyJaronmuMcs, KOTOpble HEOOXOAMMBI ISl  MPOJOJIKEHUS
oOpa3oBaHWs B OpraHm3anusgXx MpoPeCCHOHAIBHOIO O00pa30BaHHSA IO
pa3sTUYHBIM (PU3UKO-TEXHUUYECKUM U MHKEHEPHBIM CIEIIUATBHOCTSM.

B mnporpamme mno ¢Qusuke omnpeaensioTcs IUTAHUPYEMbIE pe3yiIbTaThl
OCBOCHHUS Kypca (U3MKM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS:
JUYHOCTHBIE, METalpeIMETHbIE, TpeIMEeTHble (Ha YIIyOJIEHHOM YpOBHE).
Hay4Ho-MeTOmONMOrn4eckoil  OCHOBOM  uisi  pa3pabOTKu  TpeOOoBaHUU K
JUYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM pe3yJabTaTaM 00ydJarouiuxcs,
OCBOUBIIIHMX MPOrpaMMy o (PU3MKE HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
Ha yTiyOJIEHHOM YpOBHE, SIBJSIETCS CUCTEMHO-AESATEIbHOCTHBIN MOAXO/.

[Iporpamma no gpu3uKe BKIIOYAET:

TUTAHUPYEMBIC PE3yIbTaThl OCBOCHHS Kypca (U3MKH Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTAThI 110 TOJIaM O0yUEHHS;

cojiepkaHue yueOHoro npeamera «Pu3nka» mno rojam oO0ydeHusl.

[Iporpamma 1o Qu3uke HMEET MNPUMEPHBIM XapaKTep U MOXKET ObITh
UCIIOJIb30BaHa YUUTENSIMU (DU3UKH J1JISI COCTABJICHUSI CBOUX PA00UUX MPOTPaMM.



[Iporpamma 1o (u3vke HE CKOBBIBAET TBOPUECKYIO MHUIIUATUBY YUUTEICH
U IPENOCTABISAET BO3MOKHOCTH Ul Peau3aliy Pa3JudHbIX METOJNYECKUX
MOJXO0JI0B K MpENnojaBaHu0 (U3MKHU Ha YIrIyOJEHHOM YPOBHE IpPH YCIOBHUHU
COXpaHEeHUs 00A3aTEIbHON YaCTH COJAEPKAHUS Kypca.

®du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMAas B
KauecTBe Yy4yeOHOro IMpeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIaJ B
cucteMy 3HaHuUU 00 okpyxatomeM wupe. IlkonbHbIH Kypc (usuku —
CUCTEMOOOPA3YIOMIMI  JUIsI  €CTECTBEHHO-HAYyYHbIX Y4YEOHBIX MPEAMETOB,
NOCKOJIbKY (hU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB M SIBJICHHI,
U3y4aeMbIX XUMHUEH, Ouosorueit, usznueckoil reorpadueil U acTpOHOMUEH.
Hcnonb3oBaHue M aKTUBHOE NpPUMEHEHUE (PU3MYECKUX 3HAHUW OIpeaesnsio
XxapakTep M OypHOE pa3BUTHE pa3HOOOpa3HbIX TEXHOJOTUH B cdepe
SHEPIreTUKHU, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, TIOJIy4eHHUSI HOBBIX MaTEPHUAJIOB C
3aIaHHBIMU  CBOMCTBaMH. M3ydeHue (uU3MKM BHOCHUT OCHOBHOW BKJIaJ B
(dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oO0ydyarouierocs, B
dbopMupoBaHue yYMEHUN NPUMEHSATH HAy4YHBIM METOJ| TO3HAHUA TIPU
BBITIOJIHCHUU UMH YYEOHBIX UCCIICIOBAHU.

B ocHoBy kypca ¢u3MKM Ha ypOBHE CpeIHEro oO0miero oOpa3oBaHUs
NOJIOKEH pAN HACH, KOTOpblE MOXKHO paccMaTpuBaTh KaK MPUHLUIIBI €r0
OCTPOEHHSI.

Hoea uenocmnocmu. B cOOTBETCTBUU C HEU KypC SIBISETCS JIOTHUECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (DU3UKH.

Hoesa zenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepuan Kypca (U3UKH
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
(dbopMUpOBaHUE MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pPHUH, BEIIECCTBE U
T0JIE.

Hoea cymanumapuzayuu. EE peann3anys MpeanoiaracT UCIoJib30BaHUE
TYMaHHUTApHOTO MOTEHIIHaNa (GU3NIECKON HAYKU, OCMBICTICHUE CBSI3M Pa3BUTHS
¢uzuku Cc pa3BuTHEM O0OIIEecTBa, a TakkKe C MHUPOBO33PECHUYCCKUMU,
HPABCTBEHHBIMH M SKOJOTHUYECKUMH MPOOIeMaMH.

Hoea npuknaonoun wnanpasnennocmu. Kypc (usuku yrioyOoaéHHOTO
YPOBHA MPEANONATAET 3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKHX H
TEXHOJOTUYECKUX NPUIOKEHUN H3YYCHHBIX TeOpuMl W 3akOHOB. IIpm 3TOM
paccMaTpWBAIOTCS HA YPOBHE OOIMMX TIPEICTABICHUH ¥ COBPEMEHHBIC
TEXHUYECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3konocuszayuu peannsyeTcss IMOCPEICTBOM BBEICHHS JJIEMEHTOB
COJIepKaHMsl, TMOCBSIIEHHBIX 3KOJIOTHUYECKUM MpoOJieMaM COBPEMEHHOCTH,



KOTOpPBIE€ CBSA3aHBI C PA3BUTUEM TEXHHKU M TEXHOJOTHH, a Takke 00CYKIEHUS
npo0ieM  paUMOHATIBHOIO  MPUPOJAOMNOJIB30BAHUS M HKOJIOTMYECKOM
0€30MacHOCTH.

OcBoeHue coliepaHus MPOrpPaMMBbl IO PU3HKE JOJDKHO OBITh MOCTPOEHO
Ha MPUHIMIIAX CUCTEMHO-JEATEeIbHOCTHOrO noaxoaa. s ¢pusuku peanuzamus
OTUX TMPUHIMIOB 0Oa3upyeTcs Ha HUCIOJb30BAaHUU  CaMOCTOSITEIHLHOTO
AKCTIEPUMEHTA KaK IMOCTOSHHO JEHCTBYIOMIETO (akTopa y4eOHOro mpolecca.
st yriiyOGJI€HHOTO YpOBHSI — 3TO CHUCTEMAa CaMOCTOATENBHOTO YYEHHYECKOIO
AKCTIEPUMEHTA, BKIIOYAOMIETO (POHTANIBHBIE YYECHUUYECKHE OIbBITHI MPH
U3Y4YeHHH HOBOT'O MaTepuala, JJabopaTopHble padOThl U pabOThl MPaKTUKyMa.
[Ipu >TOM BO3MOXHBI J[Ba criocoba peanu3anuu (pU3NYecKoro mnpakTukyma. B
NEPBOM cllyyae MpakTUKyM npoBoautcs nubo B koHie 10 u 11 xnaccos, nubo
nocjie TepBOro W BTOPOTO MOJYTOJUNA B KaXJAOM M3 ATHX KiaccoB. Bropoii
Croco0 — 3TO MHTETpalus paboT MPAKTUKYyMa B CUCTEMY JabOpaTOpHBIX padoT,
KOTOpBIE TPOBOISTCS B IMpollecce U3ydeHus paszziena (temsl). Ilpu stom mon
paboTaMu MpakTUKyMa IMOHUMAETCSl CAMOCTOATENbHOE HCCIIEIOBaHUE, KOTOPOe
IPOBOAMUTCS IO PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BHUIa O€3 MOIIAaroBon
UHCTPYKIIHH.

B nporpamvme mno ¢usnke cucTeMa YYEHHYECKOTO JKCIEPUMEHTA,
1ab0paTOPHBIX padOT U MPAKTUKyMa IMpeICcTaBlieHa eIMHbIM MepeuHeM. Bridop
TEMATUKU JIJIs1 3TUX BUJIOB YUCHUUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBIISACTCS
y4aCTHUKaMU  00pa3oBaTENILHOrO IMpoIlecca MCXOAs M3  0COOEHHOCTEU
MOYPOYHOTO IIJIAHUPOBAaHMS W OCHaIeHus kabunera ¢usuku. [lpu 3TOM
oOecrieuynBaeTcsi OBIaJeHUE OOYYAOIIMMUCS YMEHUSIMU MIPOBOJIUTH MPSAMbBIE U
KOCBEHHBIE U3MEPEHHUs, UCCIECIOBAHUS 3aBUCUMOCTEN (PU3NUYECKUX BEIUYWH U
MIOCTAaHOBKY OMBITOB IO TPOBEPKE MPEIIOKEHHBIX THIIOTE3.

Bonbpioe BHMMaHUE yAENSIETCS PEUICHUIO PACUETHBIX UM KAa4€CTBEHHBIX
3amad. [Ipu 3TOM 17151 pacu€THBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 33J]a4U C SIBHO
3QIaHHOM W HESIBHO 3aJaHHOM (PU3HYECKOH MOJENbIO, T03BOJISIOIINEC
MPUMEHSTh M3YUYEHHBIE 3aKOHbI U 3aKOHOMEPHOCTH KaK M3 OJIHOrO pasiena
Kypca, TaK W HHTETpUpYys NPUMEHEHUE 3HAHUN M3 pa3HbIX pazaenoB. [us
KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCSI 3a/IaHus Ha
o0BsICHeHHE/TIpE/ICKa3aHNe TPOTEKAHUSI (PU3MUECKHUX SBICHUNU W TPOIIECCOB B
OKpYXaloIel Xu3HH, TpeOyromue BeIOopa (pr3ndecKkoil Moaenu AJis CUTyalluu
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepualnbHO-
TEXHHUYECKOMY OOECIEUEeHHUIO YIEeOHOT0 mpoliecca Kypc pU3UKH yriayosaEéHHOrO
YpPOBHSI Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUs JOJKEH H3Yy4yaTbCsl B



YCJIOBUSIX TMpPEIMETHOro KaOuHeTta. B kaOuHere (GU3UKH JOJDKHO OBIThH
HeoOXoauMoe J1labopatopHOe O0OpYAOBaHUE JJISI BBHIMOJHEHHS YKa3aHHBIX B
nporpaMme no (pU3MKe YYEHHMYECKHX ONBITOB, Ja0OpaTOpHBIX paboOT U padoT
MPaKTUKYMa, a TaK¥Ke JEMOHCTPAIIMOHHOE 000pYI0BaHHUE.

JleMoHcTpanmoHHOe 00O0py/oBaHHe (QOpMHUPYETCS B COOTBETCTBUHU C
MPUHIIMIIOM MHHHMAJIBHOH JIOCTAaTOYHOCTH M 00ECIEeUHMBAaEeT IOCTAHOBKY
MEPEUYNCIICHHBIX B TporpaMMe IO (H3UKE KIFOUEBBIX JIEMOHCTPALIMHA IS
UCCIICIOBAHUS M3y4YaeMbIX SBICHUA W TPOIECCOB, OMIUPHUYCCKHX H
(GyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHEHUH.

JlabopaTtopHOe 00OpYyIOBaHHE [JIi YYEHWYCCKUX TPAKTHYCCKUX padoT
dbopMupYyETCSI B BHJIC TEMATHYECKUX KOMIUICKTOB U 00€CIIEUNBACTCS B pacuére
OJIHOTO KOMIUIGKTAa Ha JABYX OOyYarOIIMXCSA. TeMaTHYeCKHe KOMIUICKTHI
1a00paTOpHOTrO 00OPYIOBAHUS JIOJDKHBI OBITH MOCTPOCHBI Ha KOMILUIEKCHOM
UCIIOJIb30BaHUM aHAJIOTOBBIX U ITU(POBBIX TPHOOPOB, a TAKKE KOMIIBLIOTEPHBIX
MU3MEPUTEITBHBIX CUCTEM B BUJIE ITUPPOBBIX J1a0OPATOPHIA.

OCHOBHBIMH IIEJIIMH U3yYCHUS (PU3MKH B 00IIIeM 00pa30BaHUU SIBIISTFOTCS:

dbopMHupOBaHUE HMHTEpeca W CTPEMJICHUS OOYYarOIIMXCS K HayYHOMY
U3YYCHHUIO TMPUPOJbI, PpPa3BUTUE UX HHTEJUIEKTYyaJIbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe MO3HaHUs U (OPMHUPOBaHUE
UCCJIEI0BATEIHCKOIO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAy4HOTO MHUPOBO33PEHUSI Kak pe3yjbTaTa HU3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

dbopMupoBaHUE YMEHHMH OOBACHITH SBJICHHUS C HCIOJb30BAaHUEM
(bu3MUeCcKNX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEICTABICHUNA O PONM (UIUKU IS PA3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  TPEJCTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
nmpoecCHOHanbHON ESITETbHOCTH, CBSI3aHHBIX C (DU3MKOM, IMOATOTOBKA K
JanbHEUIIeMy OOYYeHHIO B ’TOM HAMpPaBICHUU.

JlocTkeHune 3TUX 1enel 00ecreunBaeTCsl PEIICHUEM CIICTYIONUX 3a7a4 B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIeTo 00pa3oBaHUs:

npuoOpeTeHne CUCTEMBl  3HAHHU 00 o0mmx br3uIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUAX, BKIIOYAsl MEXaHUKY, MOJCKYISPHYIO
bu3HKY, SIEKTPOINHAMUKY, KBAHTOBYIO (DM3HUKY H DJIEMEHTHI aCTPOHU3HUKY;

dbopMupOoBaHUE YMEHHMA TPUMEHSATH TEOPETUUYECKHE 3HAHUS IS
00BsiCHeHHS (DM3WYECKHUX SIBJICHUN B MPUPOJIC W IS MPUHATUS MPAKTHUECKUX
pEIICHUI B MOBCETHEBHOW KU3HU;



OCBOCHHUE CIIOCOOOB PEIICHUS pa3IMYHbIX 3a7ad C SBHO 3aJaHHOMN
dbu3nUecKor Mojenblo, 3a1a4, MoIPa3yMeBaOIINX CAMOCTOSTEILHOE CO3/1aHue
dbu3ndeckod Mojenu, aJAeKBaTHOW YCJIOBUSIM 3ajlaud, B TOM YHCIE 3a/ad
WHXXEHEPHOI'0 XapakTepa;

NOHUMAaHUE (PUBUYECKUX OCHOB U TMPHUHIIMIIOB JIEUCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTHMUYECKUX TPOIIECCOB, MX BIUSHUS Ha OKPY>KAIOUIYIO
cpeny;

OBJIQJICHUE METOJaMHU CaMOCTOSITEILHOTO TUJIAHUPOBAHUSI U TMPOBEICHUS
bU3MYECKUX HKCIEPUMEHTOB, aHajdu3a | HHTEeprnperanuu HuHGOpPMAIUH,
OTpeIeNIeHHs] JOCTOBEPHOCTH MOJTYyUYEHHOTO Pe3yJibTaTa;

CO3/IJaHHUE€ YCIIOBUN JJIsI pa3BUTUS YMEHUN MPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPYECKOM JEATEIbHOCTH;

pa3BuTHe WUHTEpeca K cdepam npodecCHOHAIBHOM JeATEeIbHOCTH,
CBSI3aHHOM C (PU3UKOM.

B coorBerctBun ¢ tpedoBanusiMu GI'OC COO yrayO6nEéHHBIA ypOBEHb
u3ydeHus yuyeOHoro mpeaMera «Dusznka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHUsl BbIOMpaAETCS OOYYAONTUMUCS, TUIAHUPYIONIUMHU MPOJIOTKEHUE
00pa3oBaHUs MO CIEHHAITBHOCTIM (PU3UKO-TEXHUIECKOTO MPOQUIIAL.

Ha wusydyenue ¢usuku (yrinyOn€HHBIH YpPOBEHb) Ha YPOBHE CPEIHETO
obmero oopazoBanus orBoautcs 340 vacos: B 10 kimacce — 170 yacoB (5 vacos
B Hezento), B 11 kimacce — 170 vacoB (5 4acoB B HEAEIIO).

[Ipenmaraemeiii B mporpamMme 1o ¢U3UKE TEpedYeHb JIAOOPaTOPHBIX U
PAKTUYECKUX pabOT SBISAETCS PEKOMEHJIOBAHHBIM, YYHTENb JeJlaeT BHIOOD
pOBeACHUS JIAOOPaTOPHBIX PabOT W OMBITOB C YYETOM HMHIAMBUAYATBHBIX
0COOEHHOCTEN 00yJaromuxcs.



COIAEPKXAHUE OBYYEHUA
10 KJIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS NPHUPO/BI.

®uzuka — ¢QyHAaMEHTalIbHAs Hayka o mnpupone. Hayunwlii merton
MMO3HAHUS U METOIbI UCCIICOBAHUS (DU3NUECKUX SIBJICHUM.

DKCIIEpUMEHT M Teopusl B Mpolecce mo3Hanus npuposl. Habmronenue u
AKCTIIEPUMEHT B (Pu3HKe.

CnocoObl u3MepeHus: (pu3nuecKux BETUYUH (AHAJOTOBBIE U HHU(PPOBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHnoct  u3MepeHuit  (u3Myeckux BenW4yuH (aOCoNIOTHAsT U
OTHOCHUTEIIbHAS ).

MopenupoBanue (GU3HMYECKUX SIBICHUM W TPOIECCOB (MaTepuabHas
TOYKa, aOCOJIIOTHO TBEPAOE TENO, WjcaldbHas >KUIKOCTh, WJICAIbHBIA Tra3,
To4euHbIN 3apsin). ['unoreza. dusznueckuit 3aK0H, TPAHUIIBI €T0 TPUMEHUMOCTH.
dusznydeckas TEOpUs.

Ponb u mecto Gusnku B GOpMUPOBAHUH COBPEMEHHON HAYYHON KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

N3mepenue cuiabl TOKAa U HAINpSHKEHUS B LEMNH IMMOCTOSIHHOTO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ 1 poBoi 1abopaTopueit o ¢pusuke. [Ipumepsr nzmMepenus
(bu3MUecKrX BETUYNH MPU MTOMOIIY KOMITbIOTEPHBIX JATUUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBuxkeHue. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKECHHUSI.
Cucrema oTcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuaibHOW TOYKH, €r0 IMPOEKIMU HA OCH CUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienre, CKOPOCTh (CpeaHsIsI CKOPOCTh, MTHOBEHHass CKOPOCTh) U
YCKOPEHUE MATEPUAJIBbHOW TOYKHM, UX MPOEKIMU HAa OCH CUCTEMbI KOOpJHHAT.
CnoxeHue nepeMeIleHnii ¥ CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE  NPSMOJMHEMHOE  JIBUIYKCHHUE.
3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUSI M MyTH MaTepHAIbHOW TOUKHU
OT BPEMEHU U UX TpaPUKH.



CBoOoaHoe majeHue. YckopeHue cBoOOHOTO majaeHus. J[Buxenue Tena,
OpOIIEHHOTO TOJ| YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJMHAT, CKOPOCTU U
YCKOPEHHUS MaTepUaTIbHON TOUKHU OT BPEMEHU U UX TpaduKu.

KpuBonuneitnoe paBmxkeHue. [IBH)KEHHME MaTepUAbHOM TOYKH 10
OKPY>KHOCTH. YTJIOBasi U JIMHEWHass ckopocTh. [lepuon u yactora oOpalieHus.
[lenTpocTpemutenbHoe (HOpMalIbHOE), KacaTeldbHOE (TaHTCHIIMAIBHOE) W
MOJIHOE YCKOPEHUE MATEPUATBbHOU TOUKHU.

TexHuueckue yCTpPOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: CIHUIOMETD,
JIBW)KEHUE CHApsJOB, IIEMHBIE, IIECTEepEHYAThIE W PEMEHHBIE MEepenayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopnens CUCTEMBI OTCYETA, WJUTIOCTpAIUs KHHEMAaTUYECKUX
XapaKTEPUCTUK JIBUKCHUS.

Cnioco0sbI uccae10BaHuUs IBHKCHUH.

NnnarocTpanust mpenenbHOTO Mepexoja W U3MEPEHHE MIHOBEHHOMU
CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmionenne aBukeHus Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hamnpagiienre CKOpocTH IpH IBUKEHUU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHME MMYyTeH, TPACKTOPUM, CKOPOCTEH JIBHXKEHHUSI OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHne HEpaBHOMEPHOTO  JBWKEHUS C  LEIbI0  OINpEIeTICHUs
MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHMsT TMpU  NOPSIMOJIMHEMHOM  PAaBHOYCKOPEHHOM
NBIKEHUH 110 HAKJIIOHHOU IVIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
JBUKECHHH.

N3mepenne  yckopeHus  CBOOOAHOTO  TajeHUs  (PEKOMEHIOBAHO
UCIIOIb30BaHuE NU(ppoBOH 1ab0paTopun).

N3yuenne paBWKEHUsI Tena, OpPOILIEHHOrO ToOpu3oHTaNbHO. IIpoBepka
TUIOTE3bl O MPSIMON MPONOPUUOHAIBHOW 3aBUCUMOCTH MEXIY AalbHOCTBIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TeJa.

N3ydenne nBuXKEHUS Tela MO OKPYXKHOCTU C IMOCTOSIHHOM MO MOJIYJIO
CKOPOCTBIO.



UccnenoBanre  3aBUCMMOCTM  MepuUoja  OOpalleHuss KOHHYECKOTO
MAasiITHUKA OT €ro napaMeTpoB.

Tema 2. /lunamuka.

ITepseiit 3akoH Hprotona. MuepumaneHble cucteMsl orcuéra. [Ipuniun
OTHOCHUTEJIIbHOCTH anunes. Heunepunansubie CUCTEMBI OTCYETa
(ompeneneHue, NpUMepHI).

Macca tena. Cuna. [IpuHumn cynepno3uuuu CHil.

Bropoit 3akoH HeroTOHA 1151 MaTEpUANIBHOU TOYKH.

Tperuit 3akoH HproTOHA 1JIs1 MAaTEPUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBUBAJIECHTHOCTh TPABUTAIMOHHOW H
UHEPTHOU MacCCBI.

Cuia TsixecTd. 3aBUCUMOCTh YCKOPEHHUsI CBOOOHOTO MaJICHUs] OT BHICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT Teorpaduueckol MmMpoThl. JIBUXKeHUE
HEeOeCHbIX Tel W WX chnyTHUKOB. 3akoHbl Kemepa. Ilepas kocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec Tena, aBukyiierocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHHUS CKOJILKEHHS M CHJIa TPEHUS
nokosi. Koaddurment tpenus. Cuna CONPOTUBIEHUS TPU JBIXKCHUU Tella B
KUJIKOCTH WJIM ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIILHOTO JBUKCHUS.

HMasnenue. ['mapocratuueckoe nasienue. Cuiia Apxumena.

TexHU4YecKne yCTPOMCTBA M TEXHOJOTMYECKHUE IMPOLIECCHI: MOAIIUITHUKH,
JIBUKECHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpauuu.

HaGmronenne naBvkeHHWsT Tel B HMHEPIUAIBHBIX M HEHWHEPIHUAIBHBIX
CHUCTEMax OTCYETA.

[IpyHUMIT OTHOCUTEIIBHOCTH.

Kauenue AByX HWIMHIAPOB WIM IMIAPOB Pa3HOM MACCHl C OJMHAKOBBIM
YCKOPEHUEM OTHOCHTEIBHO HEMHEPIIMATIBHON CUCTEMbI OTCUETA.

CpaBHeHUE paBHOACUCTBYIOLIEH NPWIOKEHHBIX K Tely CHI C
MPOU3BEJCHUEM MAaCChl TE€la HA €ro YCKOPEHHWE B HHEPUUAIBHOW CHCTEME
OTCYETA.

PaBeHCTBO CHII, BOBHUKAIOIIUX B PE3YJIHTATE B3aUMOJACHUCTBUS TEI.

HN3mepenne Mace nmo B3auMOAEHCTBHIO.

HepecomocTs.

Bec tena npu yCKOpeHHOM NOABEME U TIAJICHUU.

[HenTpoOexHbIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TTOKOSI, KAU€HUS U CKOJIbKECHUS.



Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CHUJI MpU  JBMKEHUU Opycka IO
HAaKJIOHHOU INIOCKOCTH.

[IpoBepka rumore3sl 0 HE3aBUCHUMOCTH BPEMEHM JIBIDKCHHUSI Opycka IO
HAKJIOHHOU ITOCKOCTH HAa 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIMX B IPYKUHE U
pe3UHOBOM 00pasile, OT ux AedopMalium.

N3ydyeHnne ABWKEHUS CUCTEMBI TeJl, CBA3AHHBIX HUTBHIO, MEPEKUHYTOU
yepes JIErKUid OJ10K.

N3mepenune  ko3pduuumeHta  TpeHUS MO  BEJIWYUMHE  YIIIOBOIO
ko3 urnenta 3aBucumoctu Frp(N).

UccnenoBanne aBuxkeHUss Opycka 1O HAKJIOHHOM TUIOCKOCTH €
epeMEHHBIM KO3 (OHUITUEHTOM TPEHUSI.

N3ydeHne nBUKEHUS IPy3a HA BALY C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. [locTynarensHoe U BpamiaTesibHOE JBUKEHUE
TBEPAOTO Tena. MOMEHT CUJIbl OTHOCUTEIBHO OCH BpamleHus. Ilnedo cumsl.
CnoxeHue cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBusi paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HEyCTOHYMBOE, 0€3pa3IMUHOE PAaBHOBECHE.

TexHu4eckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHILITENH,
CTPOUTEIbHBIN KpaH, pelIETYaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

YcoBus paBHOBECHS.

Bubr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBUM paBHOBECUS TBEPAOTO TeJa, HMEIOIIETO OCh
BpAILICHUS.

KoHncTpynpoBaHne KpOHIITENHOB U pACUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWUMBOCTH TBEPAOTO TEJIA, UMEIOLIETO IJIOMIAAb OIIOPHL.

Tema 4. 3axonbl cOXpaneHus 6 Mexanukxe.

NMmnynsc mMaTepuanbHOM TOYKH, CUCTEMBbI MAaT€pHalIbHBIX TOYEK. LleHTp
MAacC CHCTEMBI MAaTEpHUAIbHBIX TOUEK. Teopema O ABUKEHUU LIEHTPA Macc.

NMnynbc CHITbl 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BUXKEHUE.

MomMeHT nMmnyiibca MaTepuagbHON TOUku. [IpencraBinenre o coxpaHeHUH
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.



PabGora cunel Ha MajgoM M Ha KOHEUHOM IMepemenieHuu. ['paduueckoe
MpeCcTaBlIeHuE PabOThI CUIIBI.

MOIIHOCTb CUJIBI.

Kunernueckass sHeprusi matepuanbHOil Touku. TeopemMa 00 HM3MEHEHUU
KUHETUYECKOU YHEPTUH MATEPUAIBHON TOUYKH.

[ToreHnmanbHble W HEMOTCHUUAIbHBIE CHIbL. llOTEHIIManbHAs SHEPrHUsl.
[TorennumanbHas SHEprug yIpyro nedopMupoBaHHON MPY>KUHBI.
[TorenmanbHasi »SHEprust Teida B OJHOPOJAHOM T'PaBUTAIMOHHOM TOJIE.
[ToreHmanbHasi SHEprusg Tejla B IPABUTALIMOHHOM IOJIE OJIHOPOJHOIO IIapa
(BHyTpHM M BHe miapa). Btopas xocmuueckas CKOpoOCTb. TpeTbs KOCMUYECKas
CKOPOCTb.

CBsi3bp pa0bOThl HEMOTEHIMAIBHBIX CHJ C U3MEHEHHEM MEXaHHYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyun 11 UACATbHOM KUAKOCTH KAaK CIIEACTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUHU.

TexHuueckue yCTPONMCTBA M TEXHOJOTMYECKUE TPOIECCHI: JBHKECHUE
paker, BOJOMET, KONEP, MPYKUHHBIN MUCTOJIET, TUPOCKOI, (PUTypHOE KaTaHue
Ha KOHBbKax.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

HN3mepeHnne MOIIHOCTH CHJIBL.

W3meHeHne sHepruu Tea Mpu COBEPIICHUU PaOOTHI.

B3aumuble mpeBpanieHuss KHHETUYECKOW U MOTEHIHATBHON SHEPIUU IPH
JNEUCTBUU HA TEJIO CUJIBI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEPTruM Npu CBOOOHOM IMaJACHUH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenne nmmyiibca Tesaa no TOpMO3HOMY Iy TH.

N3mepenue cuibl TATH, CKOPOCTH MOJENH SJIEKTPOMOOWISI ¥ MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE W3MEHEHHS UMITYJIbCA TEJA C UMITYJIbCOM CHUJIBI.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVICTBUHU.

N3Mepenne KUHETHYECKOW SHEPTUM TEJA 110 TOPMO3HOMY ITYTH.

CpaBHeHUE HM3MEHEHUSI MOTEHIMAIbHON SHEPruu MPYKUHBI C pabOTOil
CHUJIbI TPEHUS.

Onpenenenue pabOThl CUJIBI TPEHUS MPHU JBUKEHUU Teja MO0 HAKJIOHHOM
IJTOCKOCTH.



Paszpnen 3. MouiekyasipHasi PM3HMKa M TEPMOAMHAMHKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOI MEOPUU.

OCHOBHBIE TMOJOKEHUA MOJEKYISIpHO-KHMHEeTHYecko Teopun (MKT), ux
onbiTHOEe oOocHOBaHue. Jluddys3us. BbpoyHoBckoe JBUWXKEHHE. XapaKTep
JIBWKCHUS WU B3aUMOJICMCTBUS YACTHUI[ BelIECTBA. MOIEIN CTPOEHHUS TIa30B,
KUJKOCTEH M TBEPJBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX
Mozeneii. Macca u pasmepsl Moiiekynl (atomoB). KommuecTBo BelecTsa.
[Toctostnnast ABorajipo.

TennoBoe paBHoBecue. Temmeparypa u crocoObl e€ u3mepenus. Illkana
temnepatryp Llenbcus.

Mojens wuAeanbHOrO Ta3a B  MOJICKYJSIPHO-KMHETUUYECKONW TEOpHUH:
YaCTHUIIbI ra3a JBUKYTCS XA0TUUECKU U HE B3aUMOJICMCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenjaeneeBa—Kimaneitpona. A6comoTHas
Temneparypa (mkaina temmnepatyp Kenbuna). 3akon JlansTona. M3omnporeccol
B HJCAJIbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BelmiecTBa. [ 'paduueckoe
npe/ICTaBlIeHNE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsa3p MEXAy [daBJICHUEM U CpeAHEH KUHETHUYECKOW HSHEepruei
NOCTYTMATENBHOTO TEIUIOBOTO ABMKEHHSI MOJEKYJ HMIEaIbHOIO Ira3za (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UIECATBHOTO ra3a).

CBs3p aOCONIOTHOM TeMmepaTrypbl TEPMOIUHAMUYECKON CHUCTEMBI CO
CpeaHEN KMHETUYECKOM AHEpPruei MOCTYyNaTEIbHOTO TEIIOBOIO JIBHKEHUS €€
YacTHLl.

TexHu4ueckne YCTPONCTBA M TEXHOJIOTHMYECKUE IPOLECCHI: TEPMOMETD,
O6apomeTp, Moxy4eHrue HaHOMaTEPUATIOB.

Jemoncmpauuu.

Mopenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Buneoponnk ¢ 3anuchio pearbHOr0 OPOYHOBCKOTO ABUKCHUSI.

Huddy3us xuakocTen.

Mogens onbita [TepHa.

[IputsxkeHne MONEKyJI.

Mojenu KpuCcTalsInueCKUX PEIETOK.

HabGmronenne u nccneoBaHne U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

HccnenoBanne mnporecca yCTaHOBJIEHHS TEIJIOBOIO PAaBHOBECUS IMPH
TEMI000MEHE MEXIy ropsiueil U XOJ0AHOU BOJIOK.

N3ydenne mzorepMuueckoro mpoiuecca (peKOMEHJAOBAHO HMCIOJIb30BaHUE
uudpoBoit 1abopatopun).



N3yyeHune n30XopHOro rmporuecca.

N3yuenne nzobapHoro mpoiiecca.

[IpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckas (TJl) cuctema. 3amaHue BHENIHUX YCIOBHM IS
TEPMOJIUHAMUYECKOM CHUCTEMbl. BHEIIHME W BHYTPEHHUE MapameTphl.
[TapameTpbl TEpMOJIMHAMHUYECKOW CHUCTEMBI KaK CpPEIHUE 3HAUYCHUS! BEJIUYUH,
OMNUCHIBAIONINX €€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hawano tepmoamHamMuku. (CaMONpOU3BOJbHAS —pelakcalus
TEPMOJIUHAMUYECKOU CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mojenbp uIeaNIbHOTO Ta3a B TEPMOJUHAMUKE — CUCTEMa YpPaBHEHU:
ypaBHeHue MenneneeBa—KnamneiipoHa v BeIpakeHUE 11 BHYTPEHHEH SHEPTUM.
VYcinoBusi TPUMEHMMOCTH HSTOM MOJIENIM: HU3Kas KOHIIEHTpAlUs YacTHIl,
BBICOKHME TeMIlepaTyphl. BeipakeHue AJjisi BHYTPEHHEW YHEPrUy OJTHOATOMHOTO
UJICJIbHOTO Ta3a.

KBazucratnueckue u HECTATUUECKUE TTPOLIECCHI.

DOneMeHTapHas paboTa B TepMOJIWHAMUKE. Bpruncienne paboOThl 110
rpaduky npoiecca Ha pV-auarpaMmme.

Temonepenaya kak crnoco0 HW3MEHEHUsS  BHYTPEHHEW  SHepruu
TEPMOJMHAMUYECKOH cHUCTeMbl 0e3 coBepiieHus pabotel. KonBekuus,
TEILIONPOBOIHOCTD, U3JIyUYCHHUE.

KommuectBo Temnorsl. TemnoéMkocTe Tena. YaenbHas W MOJISIpHas
TEINIOEMKOCTH BELIECTBAa. YpaBHeHUE Maiiepa. YaenbHas TEIUIOTa CropaHus
ToruinBa. Pacuér kommuecTBa TEIUIOTHI mpu Teruionepenaude. llonstue 06
aauabaTHOM IIpoliecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHsisi sHeprusa. KomndecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHHUSl BHYTPEHHEH HSHepruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEepMOAMHAMHMKHM i1 PaBHOBECHBIX MPOLIECCOB: 4Yepes
3aJJaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMHYECKOW CUCTEMBI IPOXOIUT
eAMHCTBeHHAs aanabara. AOCOIIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOAMHAMHUKM JUI1 HEPABHOBECHBIX MPOLIECCOB:
HEBO3MOXHO TEpeaTh TEIIOTY OT 0ojee XOJIOAHOTO Tela K 0ojiee HarpeToMy
6e3 kommencanuu (Knaysuyc). HeobpatuMocTs TpupOaHBIX TPOIECCOB.

[TpuHumner aectBus TemnoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kaphao.

DKOJIOTUYECKHE  aCMEKThl  HMCHOJIb30BAHUS  TEIUIOBBIX  JIBUTATEJICH.
TernoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.



TexHnyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: XOJOAUIbHUK,
KOHJIUIIMOHEP, AU3EIbHBIA M KapOIOpaTOpHBIA ABUTATENM, MapoBas TypOuHa,
MOJYYEHUE CBEPXHU3BKHX TEMIEpaATyp, YTHWIM3ALUS «TEIUIOBBIX» OTXOJIOB C
WCIIOJIb30BaHUEM TEIUIOBOTO HAacoca, YTHIM3alUs OMOOPTraHUYeCKOro TOIIMBA
JUTSL BBIPAOOTKH «TETIOBOMY U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenne temnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bo3saymiHoe orauso.

CpaBHeHME YAECTBHBIX TEINIOEMKOCTEHN BEILIECTB.

Cnoco0bl U13MEHEHUsI BHYTPEHHEHW YHEPTUU.

Uccnenoranue aguadbaTHOro mporecca.

KomnbroTepHble MOAEIH TEMIOBBIX JBUTATEICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3Mmepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanue mpoiiecca OCThIBaHUS BELIECTBA.

UccnenoBanue anuabaTHOro mpolecca.

N3ydeHne B3aUMOCBS3M SHEPTUM MEKMOJIEKYJISIPHOIO B3aUMOJICHCTBUS U
TEMIIEPATYpPbl KUTICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Pazoevie nepexoowl.

[TapoobOpazoBanue u kouaeHcanus. Mcmapenwe u kumenue. Y aenbHas
TEIUIOTa TapooOpa3oBaHUs.

HachiieHHble W HEHachllleHHbIE Mapbl. KadecTBEeHHas 3aBHCUMOCTh
IVIOTHOCTU W JIaBJICHUS HACBIIIEHHOIO Iapa OT TEeMIeparypbl, HX
HE3aBHCHUMOCTh OT 00BbEMa HACHIMIEHHOTO Tapa. 3aBUCUMOCThH TEMIIepaTypbl
KUIEHUS OT AaBJIEHUS B )KUJIKOCTH.

BrnaxHocTh Bo3ayxa. AOCONMIOTHAS U OTHOCUTEIIbHAS BIAKHOCTb.

Teépmoe teno. Kpucramnuyeckue u amopdHbie Tena. AHHM30TPOMIUS
CBOWMCTB KpuUCTaLUIOB. llmaBneHwe u Kpucramnusauus. YIellbHas TEILIOTa
maBneHus. Cyonumanusi.

HNedbopmanum TBEPAOro Tena. Pactskenme m cxarme. Capur. Momyib
HOnra. [Ipenen ynpyrux negopmManui.

TennoBoe pacuMpeHne )KUAKOCTEN U TBEPIBIX Tell, 00bEMHOE U JIMHEIHOE
pacmipeHre. AHTapMOHU3M TEIUIOBBIX KOJIEOAHWW YaCTHI] BEIIECTBA Kak
MPUYMHA TEMJIOBOTO paclIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUHU B (PA30BBIX MEpEXoaax.

YpaBHeHHE TEMJIOBOI0 OanaHca.



[ToBepxHocTHOE HaTsiKeHUE. KoapdUlleHT MOBEPXHOCTHOIO HATSXKEHUSI.
Kanunnsapusle sBnenus. JlaBieHWE T1OJ HCKPUBIEHHON MOBEPXHOCTHIO
xuakoctu. Popmyiia Jlanmnaca.

TexHuueckue YCTpOWCTBA W TEXHOJOTUYECKUE TMPOLECCHI: KHUIKHE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jemoncmpayuu.

TeroBoe paciupeHue.

CBolicTBa HACBHIILIEHHBIX apOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHUM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHl ¢ MBUTBHBIMU TIEHKAMMU.

CwmauuBanue.

Kanunnspuslie siBneHus.

Mojieni HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Hab6monenne mansix aedopMariuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIapEHUS AKUJIKOCTEM.

N3mepenue yaenbHOM TeIIOThI IIaBIEHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX NTAPOB.

N3mepenre aOCOMOTHON BIAXXHOCTH BO3JlyXa M OIIEHKAa MacChl MapoB B
NOMEUICHUU.

N3mepenue korduinirneHTa TOBEpXHOCTHOTO HATSIKESHHUS.

N3mepenue monyns FOHra.

UccnenoBanne 3aBucuMocTd AedopMamvivi PE3MHOBOTO 00pas3ia ot
MIPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JaekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DnekTpu3auus Tea U e€ MpOosIBICHUs. DIeKTpuueckuid 3apsa. JlBa Buaa
ANEKTPUYECKUX 3apsifoB. [IpOBOAHWKHN, AUANEKTPUKA W MOJYNPOBOJIHUKH.
DONEeMEHTApHBIA SJEKTPUUECKUN 3aps]. 3aKOH COXPAHEHUS! BJIEKTPUUYECKOTO
3apsa.

B3aumopeiictBue 3apsnoB. Toueunsie 3apsanl. 3akoH KynoHa.

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

Hanpsbxéunocts  anektpudeckoro monst. [IpoOHwit  3apsa.  Jlunuum
HaNpsHKEHHOCTH AJIEKTPUUECKOTr0 Nouisi. OTHOPOAHOE 3IEKTPUUECKOE MOJIE.



[loTeHIMANBHOCTH JIEKTPOCTATUYECKOIO NOJIA. Pa3HOCTh MOTEHIMAIOB U
HanpspbkeHue. [loTeHnmManbHas »HEpPrus 3apsia B JIEKTPOCTATHYECKOM IIOJIE.
IloreHuman smekTpocTatndeckoro noisid. CBsA3b HANPsHKEHHOCTH IOJSA U
Pa3HOCTH MOTEHLUATIOB JJIS 3JIEKTPOCTATHYECKOTO MO (KaK OJJHOPOIHOTO, TaK
Y HEOJTHOPOJIHOTO).

[IpyHIMD CyNIEpIO3ULUHA SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. [lone paBHOMEepHO 3apsbkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO Mo 00bEMy miapa. [losie paBHOMEpPHO 3apsiKEHHOM
OecKOHeYHOM TUIOCKOCTU. KapTuHbl JUHUN HAnpsLDKEHHOCTH ITHX TMOJIEH U
SKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMDNEKTpUKM B DJIEKTpOCTAaTHYECKOM  moiie.  [[udnexkrtpuueckas
IPOHUIIAEMOCTD BEILIECTBA.

Konnencatop.  DNeKTpOEMKOCTh  KOHAEHCATOpa.  DIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa.

[TapannenbHoe  coenuHeHue  KoHAeHcatopoB.  [lociegoBaTenbHOE
COEIMHEHUE KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTUIBI B OJHOPOJAHOM 3JIEKTPUYECKOM I10JIE.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKHUE IMPOLIECCHI: IIEKTPOCKOIL,
ANEKTPOMETP, JJIEKTPOCTATUUECKasl 3allluTa, 3a3eMJICHHE JJIEKTPOIPUOOPOB,
KOHJeHcaTophl, reHeparop Bau ae ['paada.

Jemoncmpayuu.

Y CTpoNCTBO M IMIPUHIUIT JEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSIKEHHBIX IJIACTHH.

Mogaenb anekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOAHUKH B JIEKTPUUYECKOM II0JIE.

DneKkTpocTaTuyecKasl 3aluTa.

YCTpolCTBO M JEWCTBHE KOHAECHCATOpPA IIOCTOSHHOM M MEPEMEHHOU
€MKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMHU U TUJIEKTPUUECKOW MPOHUIAEMOCTH.

DHeprust 3JEeKTPUYECKOT0 NOJIS 3apsHKEHHOIO0 KOHJIEHCATOopa.

3apsiika M pa3psiika KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

OueHka cui B3aMMOICMCTBUS 3apSyKEHHBIX TEJ.



HaGmronenne mnpeBpaleHus 3HEPrUM 3apsKEeHHOTO  KOHJIEHcaTopa B
SHEPTUIO U3IIYYEHUS! CBETOANO/A.

N3ydenune nporekanus TOka B LENH, COAEPKAIIEH KOHIEHCATOP.

Pacnpenenenne pa3HOCTHU MOTEHIINAJIOB (HampsHKeHUST ) npu
MOCJIEIOBATEILHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Illocmoannuwtii 31eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

VYcioBusi  CyIIECTBOBaHUS  IMOCTOSSHHOTO — 3JIEKTPUYECKOrO  TOKa.
Ncrounuku Toka. Hanpsixkenne U u 3/1C &.

3akon OMa [ yyacTKa LenH.

DIEKTpUUECKOE CONPOTHUBIICHUE. 3aBUCUMOCTh COTIPOTUBJICHUS
OJIHOPOJIHOTO MPOBOJAHUKA OT €ro JJIMHBI U TUIOMIAJAN MONEPEYHOTO CEUCHUS.
VY 1enpHOE CONPOTUBICHUE BEIIECTBA.

[TocnenoBaTenbHOE, napajiesbHOE, CMEIIIaHHOE COEIMHEHUE
NpOBOAHUKOB. PacyéT pa3BeTBIEHHBIX »dJeKTpuueckux 1enei. I[IpaBuia
Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH Ixoynsa—Jlenna.

MONIIHOCTh 3JEKTPUUYECKOTO TOKa. TerioBas MOILIHOCTb, BbIAENIsAeMas Ha
pe3ucTope.

OJIC 1 BHyTpeHHEE CONPOTUBICHHE HCTOYHUKA TOKa. 3akoH Oma g
MOJIHOW (3aMKHYTOM) AJIEKTPUYECKOM Iernmr. MOITHOCTh HCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B e NOCTOSSHHOTO TOKA.

TexHu4yeckne YCTpPOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: aMIEpPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTHH.

Jemoncmpauuu.

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA OT HANPSHKEHUS UIsl PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOANO/A.

3aBUCHUMOCTh CONPOTUBIICHUS [TUIUHAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IM TOTIEPEYHOTO CEUEHUs U MaTepuaa.

UccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT CONPOTUBICHUS TIPHU
MTOCTOSTHHOM HaIpPsI)KEHHH.

[Ipamoe wu3Mmepenue IJ[C. KopoTkoe 3aMblKaHME TajlbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHEIr0 COMPOTUBRIICHUS.

Cnoco0bl coenMHeHUs1 UICTOYHUKOB Toka, J/]C Oatapeil.



UccnenoBanne pa3HOCTH MNOTEHUHAIOB MEXKAY MOJIOCAMUA HCTOYHHKA
TOKa OT CHJIbI TOKA B IIETH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomul, npaKkmuKym.

HccnenoBanne CMENIaHHOTO COEINHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONPOTUBIICHUS TPOBOHUKOB.

UccnenoBanne 3aBUCMMOCTH CWIBI TOKa OT HANPSDKEHUS 711 JIAMIIbI
HaKaJMBaHUSI.

YBenuueHue npejesia usMepeHus amnepmerpa (BoJIbTMETPA).

N3mepenue DJ1C 1 BHYTpEHHETO COMPOTUBIICHUSI UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd JOJIC rambBaHUYECKOrO DJJIEMEHTA OT
BPEMEHH MPU KOPOTKOM 3aMbIKaHUU.

UccnenoBanne pa3HOCTH MNOTECHUHAIOB MEXKIY IOJIOCAMUA HCTOYHHKA
TOKa OT CHJIbI TOKA B IIETIH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTHM HMCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku ¢ pazruunvix cpeoax.

DneKTpuuecKass TMPOBOJUMOCTh PA3IUYHBIX BEHIECTB. JEKTPOHHAS
IPOBOJIUMOCTb TBEPJIBIX METAJIJIOB. 3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIIIOB OT
TemMriepatypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYecKuid TOK B BakyyMe. CBONCTBA AJIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku.  CoOcTBeHHass W NpPUMECHas  MPOBOJAMMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoia. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUUECKUN TOK B JJIEKTPOJIUTAX. DIECKTPOIUTAYECKAS TUCCOLUALIMS.
DnexkTponus. 3akoHbl Dapajies A1 AIEKTPOIn3a.

DneKkTpuueckuid ToK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITEIbHBIN
pa3psn. PaznyuyHble TUIIBI CAMOCTOSITENILHOTO paspsaaa. Monuus. [Ltazma.

TexHuueckne ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psiIHbIe
JaMIIbI, 3JEKTPOHHO-Iy4YeBas TPYyOKa, MOIYIPOBOJHUKOBBIE MPUOOPHI: AHO/,
TPaH3UCTOp, (OTOMMOA, CBETOAMOJ, TadbBaHWKa, padUHUpPOBAHUE MEMH,
BBITIJIABKA JTIOMUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTH ANEKTPOIHUTOB.

3akoHbI 5ekTpoiusa Dapanes.

HckpoBoii pa3psia v MPpOBOJIUMOCTD BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJIOB U MOJIYITPOBOJHUKOB.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKyM.



HaGmonenue snexktpomnusa.

N3mepenue 3apsina 0OJHOBAIIEHTHOI'O MOHA.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBICHUSI TEPMOPE3UCTOpPA  OT
TEMIIEPaTYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU TUOAA.

Du3HYeCKUN NPAKTHKYM.

CnocoObl  u3MepeHus (PU3NUYECKUX BEIUYMH C  HCHOJb30BAaHUEM
AQHAJIOTOBBIX W LHU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX  CHCTEM. AOCOJIOTHBIE U  OTHOCHUTENIBHBIE IOTPEIIHOCTH
u3MepeHuit pusndeckux BerunH. OIeHKa TPAHUI TOTPEITHOCTEH.

[IpoBeneHMEe KOCBEHHBIX UW3MEPEHHM, WCCIECIOBAHUN 3aBUCUMOCTEU
bu3UYEeCKUX BETUYWH, MPOBEPKa MPEMJIONKEHHBIX TUIMOTE3 (BbIOOp U3 pador,
OMHMCAHHBIX B TEMaTUYECKUX pazjenax «YUCHHUECKUH OKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usuku yrayonéuHoro ypoBHs B 10 kiacce
OCYIIECTBIISIETCS € YYETOM COJEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3EH C
Kypcamu MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie noHaAmus, C6A3AHHBIE C UZYUEHUEM MEM 0008
HAYYHO20 NO3HAHUA: SBICHUE, Hay4HbId (QakT, TrHUmore3a, Qu3nUecKas
BEJIMYMHA, 3aKOH, TEOpHs, HaOI0eHne, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, U3MEpPEHHUE, MOTPEUTHOCTH HW3MEPEHUM, HU3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pelIeHWE CUCTEMbl ypaBHEHMM. JIuHeWHas QyHKIUS,
napabojyia, rumnepOona, uX TpaduKu W CBOWCTBA. TPUTOHOMETPUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIAECTBO. BEKTOPHI M UX MPOEKIINU HA OCH KOOPJAHHAT,
CJI0’K€HHE BEKTOPOB.

buonozua: mexaHuueckoe IBMKEHHE B JKMBOW mpupoze, auddysus,
0CMOC, TEIJIO0OOMEH KUBBIX OPraHU3MOB, TEIUIOBOE 3arpsSI3HEHHUE OKPYKAIOIIEH
Cpelbl, yTUIN3anus OMOOPTraHUYECKOTO TOTUIMBA /IS BBIPAOOTKH «TEIJIOBOW» U
ANEKTPOIHEPTUH, TOBEPXHOCTHOE HATSIKEHUE M KANWUIAPHBIE SIBICHUS B
MIPUPOJIE, PJIEKTPUUECKUE SIBIICHUS B ’KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJb BEIECTBa, MOJISIpHAs Macca, MOJyYeHHE HAaHOMATEepHUasoB, TEIUIOBBIC
CBOMCTBa TBEPABIX TeJ, JKUJKOCTEM M Ta3oB, JKUJIKUE KPUCTAJUIbL,
ANEKTPUUYECKUE CBOMCTBA METAIOB, AJIEKTPOJIUTHYECKAs JUCCOLMALIUS,
rajibBaHUKA, HIEKTPOHHAS MUKPOCKOMUSI.



TI'eozpaghus: BnaxxHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozua:  tnpeoOpa3zoBaHME  JBUXKEHUM C  HUCIOJIb30BaAHUEM
MEXaHU3MOB, YUYET CYXOrO M JKUIKOTO TPEHUS B TEXHUKE, CTATUYECKUE
KOHCTPYKIIMM (KpOHIITEWH, peméryaTtble KOHCTPYKIIMH), HCIOIb30BaHUE
3aKOHOB COXpPAaHEHHUS MEXaHUKU B TEXHUKE (TUPOCKOI, BOJOMET U ApPYyrHe),
JIBUTATE]b BHYTPEHHETO CrOpaHUs, MapoBasi TypOuHa, OBITOBON XOJOIUIBHUK,
KOHJUIMOHEP, TEXHOJIOTUU TMOJYYEHUS] COBPEMEHHBIX MATEPHUATIOB, B TOM
YUCJI€ HAHOMATEPUAIOB, W HAHOTEXHOJIOTMH, DJJIEKTPOCTATHYECKas 3alllMTa,
3a3eMJICHUE D3JIEKTPONPUOOPOB, ra30pa3psaHbIe JaMIIbl, MOJYNPOBOJAHUKOBBIE
npuoOOpHI, rajibBaHUKA.

11 KVIACC

Paznen 4. JnekTrpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBue MNOCTOSIHHBIX MAarHUTOB M TMPOBOJHUKOB C TOKOM.
MarautHoe mosie. BekTop MarHUTHONW WHAYKIUU. [IpUHIMII Cynepro3uiiuu
MArHUTHBIX MOJIEH. JINHUA MarHUTHOW WHIYKIHH.

MarauTHoe 10oJj1€ MPOBOIHUKA C TOKOM (MPsIMOTO TPOBOJAHUKA, KATYIIKUA U
KpYyroBoro BuUTKa). OnsIT Ipcrea.

Cuna AMnepa, e€ HanpaBJIECHUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBie€HHE U MOIYIb. JIBUXKEHHE 3apsHKEHHOU
YJaCTHUIIbI B OJTHOPOHOM MarHuTHOM mose. PaGora cwbl JlopeHiia.

MaruauTHoe 1oJje B BeniectBe. DeppoMarHeTUKH, napa- U TMaMarHeTHUKHU.

TexXHUYeCKUe YCTPOMCTBA M TEXHOJIOTMYECKHE MPOILIECCHI: MPUMEHEHUE

MTOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHuTOB, TeCTEeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOH, YCKOPUTENN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpauuu.

KaptuHa nuHMM WMHOIYKOMM  MarHUTHOTO  TOJISL  IOJIOCOBOTO U
MOJIKOBOOOPA3HOTO TTOCTOSTHHBIX MArHUTOB.

KaptnHa nWHWA MarHUTHOW WHAYKOWW TOJSI JJIWHHOTO IPSAMOIO
MMPOBOJHUKA U 3aMKHYTOI'0 KOJIBLIEBOI'O IPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

HaGmronenne nBIKEeHHS IMydKa HIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuaIMT JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUUECKON CHCTEMBI.



Yuenuueckuit sxcnepumenm, nadopamopnvie pabomul, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISI IIOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTHUKOB.

UccnenoBanne AEUCTBUS MOCTOSIHHOIO MarHUTa HA PaMKYy C TOKOM.

N3mepenue cuibpl Amiepa.

N3ydenne 3aBUCMMOCTH CUJIBI AMIIEpa OT CUJIBI TOKA.

OmnpenerneHne MarHUTHOM HWHIYKIMM Ha OCHOBE W3MEPEHUS CUIIBI
Awmnepa.

Tema 5. dnekmpomacHumnan uHOYKYUsL.

SlBneHue 3neKTpOMarHMTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOMU
uHaykiuu. DC uHayknuu. 3aKOH 3JIEKTPOMArHUTHOW MHAYKUMM Dapajes.
Buxpesoe anexkrpuyeckoe nose. Toxku Dyko.

OJIC uHAYKUMM B MPOBOJHUKE, ABMXKYIIEMCS B OHOPOJHOM MarHUTHOM
noJe.

[IpaBuiio Jlenua.

NunyktuBHOCTh. Karyllika MHIYKTUBHOCTH B IEMHM MOCTOSHHOTO TOKAa.
Arnenune camonHayKuuu. IJC caMOMHIYKIUU.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHuyecKkue yCTpOMCTBA U TEXHOJIOTUUECKHUE MPOIECCHl: MHAYKIIMOHHAS
1eyb, COJCHOWU/I, 3allUTa OT BJCKTPU3AIMU TeJl MPU JBUKEHUM B MATHUTHOM
noJsie 3eMJIu.

Jemoncmpayuu.

HaGmronenue siBjeHUs 3JI€KTPOMAarHUTHOW MHIYKITHH.

UccnenoBanne 3aBucuMoct IJIC MHIYKIMHU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

IIpaBuno Jlenua.

[Tamenne MarauTa B aJIOMHHUEBOM (MEIHOW) TpyOe.

SIBneHre cCaMOMHIYKIIHH.

UccnenoBanne 3aBucumoctu IJIC caMOMHIYKIMM OT CKOPOCTH
W3MEHEHUS CUJIbI TOKA B IEIIH.

Yuenuueckuit skcnepumenm, nabopamopmsie padomot, NPaKmMuKym.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOW UHTYKIIHAH.

Onpenenenne UHAYKIIUM BUXPEBOTO MAarHUTHOTO TOJISI.

HccnenoBanue ABICHUS CAaMOUHIYKIIUH.

COopka MoJIenr IEKTPOMArHUTHOTO TeHEpaTopa.

Pa3nea 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koyeboanus.



KonebarenvHas cuctema. CBOOOIHBIC KOJIEOAHUS.

l'apmonunueckue  konebanusi. Kunemarnueckoe W JUHAMHYECKOE
omucaHue. DJHEPreTUYECKOe OMHcaHue (3aKOH COXPAHCHHUS MEXaHUYEeCKOU
sHepruu). BeIBOJI AMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHuN U3 uX
SHEPreTUYECKOTO U KHHEMATHYE€CKOT'O OMMCAHUS.

Amrumutyna u ¢asza xonebanuid. CBsI3b aMIUIUTYbI KOJeOaHUI UCXOAHOU
BEJIMYMHBI C aMIUTUTYAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHUS.

[lepuon u yactora koneOanuii. [lepmoa Manbix CBOOOJHBIX KOJIEOAHUM
MaTreMaTH4eckoro masitHuka. I[lepuos cBOOOAHBIX KoJieOaHHH MPYKHUHHOTO
MasTHHKA.

[lonsiTue o0 3aryxaromux KojeOaHusX. BpIHYyXJAeHHBIE KOJICOAHUS.
Pe3onanc. PezonancHas kpuBas. BrnusHue 3aryxaHusi Ha BHJ PE30HAHCHOU
KpUBOH. ABTOKOJIEOAHUS.

TexHu4eckne yCTPOMCTBA W TEXHOJIOTMYECKHUE TMPOIECChl: METPOHOM,
Yachkl, Ka4eJIl, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck KoaebaTeIbHOTO JIBIKCHUS.

HaGmronenre He3aBUCUMOCTH TEPHOJIa MaJIbIX KoJeOaHUN Ipy3a Ha HUTU
OT aAMIUTUTYIbI.

HccnenoBanne 3aryxammmx KojJeOaHUW W 3aBUCMMOCTH TEpHOJa
CBOOOTHBIX KOJI€OAHUI OT CONPOTUBICHHUS.

HccnenoBanne kosiebaHUMN Tpy3a HAa MACCHBHOM NPYXKHUHE C LEIBIO
dbopMupoBaHUs IPeICTaBICHUN 00 UIeaTbHON MOJIETTH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUS SHEPTHH MPHU KOJEOAHUIX IPy3a HA MPYKUHE.

HccnenoBanne BRIHYKICHHBIX KOJICOaAHU.

Ha6monenue peonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKyMm.

N3mepenne mepuoma CBOOOJHBIX KOJIEOAHWW HUTSHOTO U TMPYKUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JIBIDKEHHUS Tella B XOJe KOJIEOAHWN Ha YHPyroMm
MOJBECE.

N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBanue YHEPTUN B IPYKMHHOM MAasITHHKE.

HccnenoBanne yObIBaHUS aMIUTHTYBI 3aTYXAIONUX KOJICOAHUT.

HccnenoBanne BRIHYKIEHHBIX KOJICOAHU.

Tema 2. dnekmpomazHumHuosle Koj1edaAHUA.



Konebarenpubiit koHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJeOaHUS B
uaeanbHOM KojebaTtenbHOM KoHType. Dopmyna TomcoHa. CBs3b aMIUIMTY/bI
3apsjia KOHJEHCAaTopa ¢ aMIUTUTY0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B HJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aTyxarouue AJEKTPOMAarHUTHbIC KoJIeOaHusl. BrinyxeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

IlepemenHblii TOK. MOIIHOCTH INEPEMEHHOTO TOKA. AMIUIMTYJIHOE U
JEUCTBYIOIIEE 3HAUCHUE CHJIbl TOKAa W HAIpsOHKEHUS NPH pa3inyHON ¢opme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouanbHblli IEPEMEHHBINA TOK. Pe3ncTop, KOHIEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LIEMU CUHYCOUJAIBHOIO NIEPEMEHHOrO TOKa. PE30HaHC TOKOB.
Pe3oHaHC HaIpsKeHUN.

Nneanbusiii Tpancopmarop. [IpousBoacTso, nepemada u morpedlieHue
AJEKTPUYECKOU SJHEPTUM.

DKOJIOTMYECKHE PUCKU TIPU TMPOU3BOJACTBE IIIEKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHu4eckne yCTpOWCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: IEKTPUUECKUI
3BOHOK, F'€HEPATOP MEPEMEHHOIO TOKA, JIUHUU IEKTpOIIepeIay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

3aBUCUMOCTh YaCTOTHl CBOOOJHBIX KOJI€OAHWN OT HMHIYKTUBHOCTH U
€MKOCTH KOHTYpA.

OcuumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHHIA.

['enepaTop He3aTyXarOIIUX JICKTPOMATHUTHBIX KOJICOAHUM.

Mojenb 35IeKTPOMarHuTHOrO T€HepaTopa.

BrinyX/1IeHHbIE CHHYCOUAIbHBIC KOJICOaHUSI.

Pesucrop, karymka MHAIYKTUBHOCTA U KOHJEHCATOP B LIENIH IIEPEMEHHOTO
TOKA.

Pe3sonanc npu mocinenoBaTEIbHOM COCAMHEHUM PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH Y KOHJIEHCATOpA.

VY cTpoiCcTBO M PUHIIKT IeWCTBHS TpaHchopmaTopa.

Mopens TMHUY 3JIEKTPOINEPEIAUN.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmaropa.

NccenenoBanne nepeMEHHOTO TOKA 4epes3 MOCIEN0BATEIbHO COCAUHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HaGumronenne 31eKTpOMarHuTHOIO pe30HaHcCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIEMH IEPEMEHHOIO TOKA.



Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHnnueckue BOJIHBI, yCIIOBHUsS UX pacmpoctpaHenus. [lonmepeunbie u
MPOJOJbHBIE BOJHBL. [lepuon, CKOpOCTh pacHpoCTpaHEHUs] U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTpa)K€HUE, IpesioMiieHne, nHTephepeHus u
nudpakius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3Byka.

[IIymoBOe€ 3arps3HEHUE OKPYKAIOIIEH Cpeibl.

DONEeKTPOMArHUTHBIC BOJHBI. YCIOBUS W3JIYYEHUS DJIEKTPOMArHUTHBIX
BOJIH. B3anmHas opueHTaius BEKTOPOB B DJICKTPOMArHUTHOM BOJIHE.

CBoiicTBa  SJIEKTPOMAarHUTHBIX  BOJH: OTpaXXeHUE, MPEIOMIICHHE,
noJisipu3anus, “HTepPepeHIus u Audpakiius.

[Ixana 3MeKTpOMAarHUTHBIX BOJH. [IpuMeHeHNE 3JIeKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHUIMITBI paUOCBS3U U TeJeBUICHU. Panuonokarus.

DIEeKTPOMAarHUTHOE 3arPsI3HCHUE OKPYKAIOIIEH CPeIbl.

TexHuveckne ycTpoMCTBA W MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-
neyb, yAbTPa3BYKOBAsI AUATHOCTHKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OO6pazoBaHue U paclpoCTpaHEHUE MONIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JITTUHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHin u 1upakiiui MEXaHMIECKUX BOJIH.

AKYyCTHYECKUMN pe30HaHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOU KOJIeOaHMI.

HcciienoBanre  CBOMCTB  JJIEKTPOMATHUTHBIX ~ BOJH:  OTPa)KCHHUE,
MpeIOMJICHHE, OIS pU3aIus, Tudpakius, HHTEPPEPECHITHS.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPa(hUOIECTOBOTO HU3TYyUECHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaot, npaKmuKym.

N3ydyenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmonHEHOE PacIpOCTPAHEHUE CBETA B OJHOPOAHOUW cpene. Jlyu
cBeTa. To4YeUHbI UCTOYHUK CBETA.



OtpaxkeHue cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHune n3o0pakeHun
B IuI0cKoM 3epkane. Cepuueckue 3epkana.

[Ipenomiienne cBeta. 3akoHBI TPEIOMIJICHUSI CBeTa. AOCOJIOTHBIN
nokasarenb mnpenomieHus. OTHOCHUTENbHBIM MOKa3aTelnb MPETOMIICHHS.
[locTOAHCTBO YacTOThI CBETa M COOTHOIIEHHE JIJIMH BOJH NpU MEpPexXoje
MOHOXPOMATUYECKOI'0 CBETA YEPEe3 IPAHUILY pa3zena IByX ONTUYECKUX CPE/I.

Xon nyuent B npusme. [ucnepcus cBeta. CloxHBIM cocTaB 0€I0ro cBeTa.
[Ber.

[lonnoe BHyTpeHHee oTpaxkeHue. llpefenbHbIE  yrom  MOJHOIO
BHYTPEHHETO OTPAKECHHUS.

CobOuparome M pacceuBaroliue JuH3bl. ToHkas nuH3a. DOKycHOE
paccTOsIHME M ONTHYECKas Cujia TOHKOW JHMH3bL. 3aBHUCHUMOCTb (POKYCHOIO
PACCTOSIHHSI TOHKOM cpepruecKor JUH3bI OT €€ T€OMETPUH U OTHOCUTEIBHOIO
nokazartessi IPeJIOMIICHHUS.

dopmyia TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xoa Jy4a, MpOMIEIIIEro JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM
ontuyeckor ocu. [locTpoenue wH300pakeHHl TOYKM M OTpe3Ka MpsMOil B
cOoOMpAaIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

OnTtuueckue mpubopsl. Paspemaromass  crmocoOHOCTh. [maz  kak
ONTHYECKAasl CUCTEMA.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. Wutepdepenunss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMyMOB MU MHUHHUMYMOB B HHTEpP(hEpPEHIIMOHHOU
KapTUHE OT [JBYX KOTE€PEHTHBIX MCTOYHHUKOB. I[IpuMmepbl KilacCHYecKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. udpakimumonHas pemérka. YcloBue HaOIIOICHHS
[JIABHBIX MAaKCUMyMOB IIpM MaJ€HHUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHnueckre ycTpoCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JIYIa,
nepuckor, ¢oroanmnapat, MUKPOCKOI, MPOESKIIMOHHBIHN anmapar, MpOCBETICHUE
OIITUKH, BOJIOKOHHASI ONITHKA, TU(PpaKIMOHHAS peréTKa.

Jemoncmpauuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue npeiaoMIIeHUs CBETA.

Habmronenme nomHOro BHyTpEHHETo oTpakeHus. Mojienb cBeToBoa.

HccnenoBanne xola CBETOBBIX IYYKOB Yepe3 IJIOCKONMAPAJIIECIBbHYIO
IUTACTHHY U IPU3MY.



HccnenoBanrie cBOMCTB U300paK€HUM B JIMH3AX.

Mojenn MUKpOCKOIIa, TEIECKOIA.

HaGmonenne nntepdepeHunn crera.

HaGmoneHne BeTOB TOHKUX TUIEHOK.

HaGmonenue nudpakuuu cBera.

N3yuenue nuppakunoHHON perETKY.

HaGmonenue nudpakiinOHHOTO CHIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmonenue nonsipu3aiuu cBeTa.

[IpumeHeHue MOISIPOUIOB JIJIsl U3YyUEHUS MEXaHUYECKUX HAMPSIKCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nmokazaresns NpeaoMICHUs CTEKIa.

UccnenoBanne 3aBucuMocTu (OKYCHOTO PACCTOSIHUS OT BellecTBa (Ha
npuMepe KUAKUX JTUH3).

N3mepenune HoKycHOTo pacCTOSIHUS PACCEUBAIOINX JIMH3.

[TomyueHnne n300pa’keHMsS B CUCTEME U3 IUIOCKOTO 3€pKaia v JIMH3BI.

[TonyueHnne n300pakeHNsS B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€NECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTEpdEpEeHIINN 1 MOJIIPU3AIK CBETA.

N3yuenne monspu3aluu  CBETa, OTPAKEHHOTO OT  IOBEPXHOCTH
IUAJIEKTPUKA.

N3yuyenue nnTepdepeHinm 1a3epHoro U3IyuyeHus Ha IBYX HIENsX.

Ha6monenne nucnepcum.

Hab6monenne u uiccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[lonyueHnne  cmekTpa  M3Ay4YEHUST  CBETOAMOJAa  INpPU  [OMOLIU
TG paKInOHHON PEIIETKY.

Pa3znesn 6. OcHOBBI cieMAIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['pannubl  OPUMEHUMMOCTH — KJIACCMYECKOM  MmexaHuku. llocTynatsel
CHEUUATIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM wuHTepBaid. lIpeoOpa3zoBanust JlopeHua.
YcnoBue npudMHHOCTH. OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKpAIICHUE JTUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C SHEPrued W HMMIYJIbCOM PEISATUBUCTCKOM YaCTHIIBI.
DHeprus MmoKosl.

TexHuueckue ycTpoHMCTBAa M TEXHOJIOTMYECKHUE MPOIECCHl: CIYTHUKOBHIE
MPUEMHHKH, YCKOPUTEIHU 3aPSIKEHHBIX YACTHLL.



VYyeHnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa UM SHEPIUU  PEISITUBUCTCKUX vacTull (10
(doTorpadusiM TPeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Pasznen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOE TerIOBOE U3IyuYeHUE (M3IyuyeHue aOCOIIOTHO YEPHOIO
Tena). 3akoH cmemeHuss Buna. I'unoresa [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdexr. Ombitet A. I'. CroneroBa. 3akonbl Qotodrddekra.
VYpaBuenue DitHmreitHa 11t hotodddexra. «Kpacnas rpanuna» dhorodddexra.

JlaBnenne cBeta (B UYACTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO
HOTJIOMIAOIIYI0 M a0COJIIOTHO OTpaXkarollyro mnoBepxHocTh). OmbiTel I1. H.
JleOenena.

BosHoBBIE cBOVicTBa yacTul. Bonuel ne bpoins. [Inuna BonHe! ne bpoiis
U pa3Mepbl 00JacTH JIOKaIW3alluu JBIOKYIIEHCS dYacTuilbl. KopmyckyisipHO-
BOJIHOBOU ayanu3Mm. Jludpakius 3IeKTPOHOB Ha KpUCTaJlIax.

Crnemnuduka U3MEpEeHUN B MHUKpPOMHUPE. CooTHoIteHus
HeonpeaenéHHocTen [ elizenoepra.

TexHuuyeckre ycTpOWCTBA M TEXHOJIOIMYECKHE MPOLECCHI: CIEKTPOMETP,
dotornemenT, (HoTONATUYMK, TYHHENbHBIH MHUKPOCKOMN, COJHEYHas Oarapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

HccnenoBanre 3aBUCMMOCTH CONPOTHUBJICHHUS TMOJYNMPOBOJAHUKOB OT
OCBEIIEHHOCTH.

Ceeroguo.

Conneunas Oartapest.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosauoi [Inanka Ha ocHOBe HccnenoBanus GoTodddexra.

UccnenoBanre 3aBUCUMOCTM CHJIBI TOKa 4Ye€pe3 CBETOAUOA  OT
HaIpPSKEHUS.

Tema 2. Qu3uxa amoma.

OnbITHL O UCCIIEIOBAHUIO CTpOEHUsI aTtoMa. [lnanerapHas mozaenb aToma
Pezepdopna.

[Moctynarel bopa. U3nyuenue u mornomieHne (OTOHOB IMPHU MEPEXOe
aToma C OJIHOTO YPOBHS SHEPIUU Ha JIPYTOu.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYXJECHHOE U3lyuyeHue cBerta. Jlazep.

TeXHUYECKHE YCTPOUCTBA U TEXHOJIOTHUYECKUE IMPOLECCHL: CIIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

Y CTpolCcTBO U JEUCTBUE CUETUMKA MOHU3UPYIOIINX YaCTHIL.

OrnpeneneHue IIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

UccnenoBanne crnekTpa pa3pekKeHHOrO aTOMAapHOro BOAOpPOJA H
U3MEpeHUe OCTOsTHHOM Pundepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas moxens sapa I'eitzendepra—Banenko. 3apsy sapa. MaccoBoe
yucno sigapa. M30Tomsl.

PannoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIA W MO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH paJWOaKTUBHOIO pacnaja. PagmoakTWBHBIE M30TONBI B IPHUPO/IE.
CBoiiCTBa MOHUBHPYIOIIETO U3NyYeHUsl. BiMsiHue pailoakTUBHOCTH HA YKUBbBIE
opranu3Mebl. EcrecTBenHbid hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

Snepnbsie peaknuu. JleneHue W cuHTE3 sAaep. SAAEpHBIE PEAKTOPHI.
[IpoGnembl ympaBisieMoro TepMOSIACPHOTO CHHTE3a. DKOJIOTHYECKHE ACTICKTHI
Pa3BUTHUSA SIACPHOU SHEPTETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHbIX YACTHII.

@yHIaMEHTaJbHbIE B3aUMOJACUCTBUSA. bapHOHBI, ME30HBI W JIEOTOHBI.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®usuka 3a npenenamu CtangaptHoi Mojenu. TéMHas MaTepus U TEMHas
JHEprus.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: JTO3UMETD,
Kamepa BunbcoHa, SOEpHBIA PEaKTOp, TEPMOSACPHBIA PEAKTOp, aTOMHAas
O6oM0a, MarHUTHO-PE30HAHCHAST TOMOTpadus.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue painoakTUBHOTO JOHA C UCIIOJIL30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4acTUll aTlOMUHUEM.



Pasznen 8. DiieMeHTHI ACTPOHOMHUHM U ACTPO(PU3UKH.

Ortanel pa3BUTUS acTpoHOMuM. [IpuknagHoe W MHUPOBO33PEHUECKOE
3Ha4Y€HUE acTpOHOMUU. [IprUMEHUMOCTH 3aKOHOB (PU3UKU MJi1 OOBSICHEHUS
MIPUPOJIBI KOCMHUUYECKUX OOBEKTOB.

MeTonbl aCTPOHOMHYECKUX HCCIeA0BaHUNA. COBPEMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PAJNOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3qH0r0 Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUAUMOE
JBH>KECHUE.

CosiHeuHas cucTeMa.

Connue. ConHeunasi akTuBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE31bI, WX OCHOBHBIC XapaKTEPUCTUKHU. Jluarpamma «CHEKTpabHbIN
KJIACC — CBETUMOCTB». 3BE3/bl TJIABHOW MOCJIEA0BATEILHOCTU. 3aBUCUMOCTH
«Macca — CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEI0BATEILHOCTU. BHYTpeHHEe
cTpoeHue 38€3/71. COBpEMEHHBIE MPEICTABICHUS O TPOUCXOXKACHUU U BOJIOIUU
CouHliia ¥ 3BE€3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii [IyTe — Hama [Nanaktuka. [Tomoxxenue u auxkenue CosiHIAa B
lNanaktuke. Tunbl ranaktuk. PangvoranakTukd v KBazapbl. UEpHbIE ABIPHI B
AIpax TaJlaKTHK.

Bcenennas. Pacmmpenne Bceenmennoit. 3akon Xa0O06ma. PasGeranue
ranaktuk. Teopus boisbiioro B3peiBa. PenkToBOE N3ITyUYEHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnwoenus.

HaOnronenus 3BE3THOTO Heba HEBOOPYKEHHBIM rJ1a30M C
UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUJIOKEHUHN I ONPEAEIICHUS MOJ0KEHUS
HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOro
MOJIYLIAPUSA U SIPKUE 3BE3/IBL.

HaGmonennst B Ttenmeckon JIyHbI, MaHET, TYMaHHOCTEH M 3BE3MHBIX
CKOIUICHUHU.

DuU3YeCKUH MPAKTHKYM.

CnocoObl  m3MepeHHs  (QU3NYECKUX BEIWYMH C  HCIOJb30BaHHUEM
AHAJOTOBBIX W THU(GPOBBIX HU3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHbIE M  OTHOCHUTENbHBIE IOTPEIIHOCTH
u3MepeHuit puznueckux BeandrH. OUeHKa rpaHul] HOTPEUTHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCIECIOBAaHUNA 3aBUCHUMOCTEN
¢u3nUecKnX BEIMYMH, MPOBEPKA MPEMIOKEHHBIX TUNOTE3 (BBIOOp W3 padoT,
ONMCAaHHBIX B TEMATHUYECKHX pa3feiax «YUYEHUYECKUH OSKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).



Oo6o01marouee NoOBTOPEHUE.

O6oOmenne U cucTeMaTu3alds  COJACpKaHMs  Pa3lielioB  Kypca
«MexaHuKay, «MonexynspHas duznka U TEPMOJIMHAMHUKA,
«QnexkTpoauHamuka», «Komnebanus u BoiHbDY, «OCHOBBI CHEIUAIBHONW TEOPUU
OTHOCUTENbHOCTH», «KBaHTOBass Qu3ukay, «OJIEeMEHTbl AacCTPOHOMHH U
acTpOPUBUKUY.

Ponp ¢u3uku W acTpOHOMHUHM B HSKOHOMHYECKOH, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKOM cdepax AesTENbHOCTH YeJOBEKa, POJb M MECTO
(¢u3MKM W acTPOHOMHUU B COBPEMEHHOM HAyuyHON KapTUHE MHpa, 3HAUYCHUE
OMMCATENbHON, CHUCTEeMATU3UPYIOIIEeH, OOBSICHUTEILHOM M MPOTHOCTHUYECKOU
GyHKuui (GU3NUEeCKOW TEOopuH, POJb (PU3UYECKONM TEOpUH B (HOPMUPOBAHUU
npeicTaBieHui 0 (pu3nyeckod KapTHHE MHUpPA, MECTO (PU3UYECKON KapTHUHBI
MUpa B 0O0IEM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTaBICHUN O
pUpoJIE.

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usuku yrayonénHoro ypoBHs B 11 kmacce
OCYIIECTBIISIETCSI C Y4YETOM COJEpKATEIbHBIX MEXKIPEIMETHBIX CBs3eld ¢
Kypcamu MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nouamus, C6A3AHHBIE C UYUEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBICHUE, Hay4HbId (QakT, TrHUmore3a, Qu3nUecKas
BEJIMYMHA, 3aKOH, TeOopHs, HAOI0JeHne, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, U3MEpPEHHUE, MOTPEUTHOCTH HW3MEPEHUM, HU3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pPEUICHUE CHUCTEMbl YypaBHEHUU. TpPUTOHOMETpPUUECKHUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIINU HA OCH KOOPAHHAT,
cloxeHue BeKkTopoB. I[IpousBomnbie »siemeHTapHbIX GyHKIMA. [IpusHaku
MOI00UsT TPEYTOJIbHUKOB, OMpPENeNICHUE IUIOMIAAN TUIOCKUX (QUryp u o0bEéma
TEJL.

Buonozua: >nextpuueckue sBICHUS B KUBOM Ipupoje, KoieOaTeIbHbIe
IBUKEHUS B JKMBOM IPHUPOJE, OSKOJOTMYECKHE PUCKH IpPH NPOU3BOJICTBE
ANEKTPOIHEPTUH, DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpesbl,
YJIBTPa3ByKOBasi JHMArHOCTHKA B MEIHIIMHE, ONTHYECKHE SIBIICHHUS B >KHBOMU
IIPUPOJE.

Xumun: CTPOEHHME aTOMOB M MOJIEKYJ, KPUCTAINIMYECKas CTPYKTypa
TBEPIABIX TN, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMUECKON  pemETKH,
CIIEKTpaJIbHbIA AHAIU3.



TI'eocpagpua: wmarHuTHBIE TIONIOCA 3€MIIM, 3aJI€)KM MATrHUTHBIX PYA,
dboToChEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozcusa: TPUMEHEHUE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTPOABUTaTENb SIKOOU, TeHepaTop NEPEMEHHOIO TOKA, MHAYKIIMOHHAS TeYb,
JUHUU  DJIEKTpOIepeaad,  JJNEeKTPOJABUraTedb, pajaap, paJluonpUEMHUK,
TENEeBU30p, aHTeHHa, TenedoH, CBY-meub, ynabTpa3ByKkoBas IUAarHOCTHKA B
TEXHHUKE, MPOEKI[MOHHBIA anmapat, BOJIOKOHHAsI ONTHKA, COJIHEYHas Oarapes,
CIyTHUKOBBIE MPUEMHHKH, JIEpHAS SHEPreTUKA M HKOJOTMYECKUE aCIEKThl €€
pa3BUTHSL.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Pe3yJabTaThl OCBOCHHS Yy4yeOHOro mnpenmera «Duznkay
JOJDKHBI ~ OTpa)XxaTh  TOTOBHOCTb W CIHOCOOHOCTh  OOydYaroluxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TO3UIMEH JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIH,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSM POCCHICKOrOo  OOIIEeCTBa,
pacuIpeHrue JKMU3HEHHOTO ONbITa W OMNbITAa JIESITEJBHOCTH B TMpoliecce
peanu3aii OCHOBHBIX HAIPaBJICHUM BOCTUTATEIBHON NESITETbHOCTU, B TOM
YuUCJIe B YaCTH:
rpa’KJIaHCKOr0 BOCIMTAHUS:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOM TO3UIMH OOYYAIOMIErocss Kak

AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOTO OOIIECTBa;

e TMPUHATHE TPATAULIHUOHHBIX OOIEYETOBEUECKMX T'YMAaHUCTHUECKUX U
JEMOKPATUYECKUX [IEHHOCTEN;

e TOTOBHOCTh BECTH COBMECTHYK JAESATEIBHOCTH B  HHTEpecax
IpaXIAaHCKOTO  OOIecTBa, ydYyacTBOBAaTh B  CaMOYIpPaBJICHUH B
o0Opa3oBaTeIbHON OpraHu3alluy;

e YMEHHE B3aUMOJICHCTBOBATh C COLUMAJIbHBIMU HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K T'YMAaHUTAPHON U BOJOHTEPCKOU JIEATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e CcpOpPMHUPOBAHHOCTh  POCCHUHCKOM  TPaXKTAHCKOWM  HJIESHTUYHOCTH,
NaTPUOTU3MA;

e IIECHHOCTHOE OTHOIIEHHE K  TOCYJapCTBEHHbIM  CHUMBOJaM,
JTOCTIKEHUSIM POCCUICKUX YUEHBIX B 00J1acTH (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

e CIIOCOOHOCTh OIICHWBATHh CHUTYAaIllMI0 ¥ TPUHUMATh OCO3HAHHBIC
pelIeHns, OpPUEHTHUPYSCh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHUCJIE B JEATEIbHOCTU YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIaJIa B IOCTPOECHUE YCTOWYUBOTO Oy IYIIETO.

3CTETUYECKOr0 BOCTIMTAHUSA:



e OCTETUYECKOE OTHONIEHHE K MHpPY, BKIIOYAs JCTETHUKY HAY4YHOIO

TBOPYECTBA, MPUCYIIETO (HU3NUECKOUN HAyKe.
TPYAOBOI0 BOCIIUTAHUSA:

e HHTEpPEC K pas3luyHbIM cdepaM MnpodhecCHOHATBHONU AEATETLHOCTH, B
TOM YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHHUKOM, YMEHHE COBEpIIATh
OCO3HAaHHBIM  BbIOOp Oyaymed mnpodeccud U pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI,

e TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BAHHIO B
obsacTu PU3MKK HA MPOTSIKEHUU BCEH KUZHHU.

IKOJIOTMYECKOT0 BOCTIMTAHMS:

e cpOpMHUPOBAHHOCTh 3KOJIOTUYECKOM KYJBTYpHI, OCO3HaHUE
IJI00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM;

e IUIAHUPOBAHUE U OCYLIECCTBIICHUE JACUCTBUU B OKPYXKAIOWIEH Cpelie HA
OCHOBE 3HAHMS LI€JIEN YCTOMYMBOIO pa3BUTHUSI YEJIOBEUYECTBA;

e PpACHIMPEHUE OMBITA JACSITEILHOCTH IKOJOTMYECKON HaMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI0 MO3HAHMS:

e c(hopmMupoBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (HU3HUUECKON HAYKU;

e OCO3HAHHME LEHHOCTH HAYYHOMW JEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE
U3y4eHHs] (PU3UKU OCYIIECTBIATH MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NEeATENIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
e CAMOCTOATENIBHO (OPMYJIHUPOBATh MW AKTyaIM3UPOBATH IPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONpPEICNATh LEIU ACATEIBHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX
JIOCTHKCHUS,
e BBIIBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHUS B pPaCCMaTPUBAEMBIX
(U3UYCCKUX SIBIICHUAX;
e pa3pabarplBaTh IUIAH peEHICHUS MpoOJeMbl C YYETOM aHalm3a
MMEIONIUXCS MAaTEPUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;
e BHOCUTb KOPPEKTHUBBI B [ICSITEIbHOCTh, OILICHWBAaTh COOTBETCTBHUE
pEe3yIbTATOB LEISAM, OLICHUBATh PUCKH MTOCJICACTBUMN JI€TEIILHOCTH;



KOOPAMHHUPOBATh U BBIMOJIHATH pabOTy B YCIOBHSIX pPEaIbHOrO,
BUPTYaJIbHOTO M KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BuUBaTh KPEAaTHBHOE MBIIUICHHE TPHU PEIICHUH >KU3HEHHBIX
npooseMm.

ba3oBbIe ucciiea0BaTeIbCKIE NEMCTBUS .

BJIQJICTh HAYYHOW TEPMHUHOJIOTHCH, KIIOUEBBIMA TMOHATHAMH U
MeToiaMK (PU3NYECKON HAYKHU;

BIAJIETh HABBIKAMH  y4eOHO-MCCIEAOBATEIBCKOM ¥  MPOCKTHON
AESTeLHOCTH B 00JIaCTH (PU3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TOMCKY METOJOB pEHICHHs 3adad (PU3HUEcKOTo
coJiep KaHusl, TIPUMECHECHHIO Pa3JIMYHBIX METO/I0B ITO3HAHWS;

BJIAJIETh BUJAAMH JCSATEILHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUSA, €ro
UHTEPIIPETAIlMN, TPEeOOPa30BaHMI0 M TPUMCHCHUIO B Pa3lIMYHBIX
y4eOHBIX CHTYaIUsX, B TOM YUCJIC TIPH CO3JaHUHU YYeOHBIX TIPOEKTOB B
o0nacTu GU3HKY;

BBISIBJISATh IPUYNHHO-CIIC/ICTBCHHBIC CBS3M M aKTYaJU3HpPOBATh 33J1auy,
BBIJIBUTATh THIIOTE3y €€ peIICHUs, HaxXOJUTh apryMEHTHl JUIs
J0Ka3aTeNIbCTBA CBOMX YTBEPXKICHUWH, 3amaBaTh NapaMeTpbl U
KPUTEPUU PEIICHWS;

aHAJIM3UPOBATh TOJIYYCHHBIC B XOJ€ PEIICHHS 3aladll Pe3yJbTaThl,
KPUTHYECKA  OICHWBAaTh WX  JIOCTOBEPHOCTh, IPOTHO3HPOBATH
M3MEHEHHUE B HOBBIX yCIIOBHSX;

CTaBUTh M (HOPMYJIHPOBATH COOCTBEHHBIC 3a7ayd B 00pa30BaTEIIBHOM
JESATEILHOCTH, B TOM YHCJIC IPU U3YYCHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;
yMETh IEPEHOCUTHh 3HAaHUS 10 (U3MKE B NPAKTUYECKYHO 00JacTh
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;
BBIIBUTATh HOBBIC WJIEH, NpENjaratb OpPHUTMHAJIbHBIC TMOAXOABI U
pEIICHMS;

CTaBUTh TMPOOJIEMbI W 3aJa4d, JOIMYCKAIOIINE albTePHATHBHBIC
peleHusl.

Pabora ¢ ungopmaumeii:

BJIQJICTh ~ HABbIKAaMH  TIOMydeHHs  uHopMamuu  (QU3NIECKOTO
COAEPAaHUSI M3 HCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSTEIBHO
OCYILIECTBIIATh IOWUCK, aHAIW3, CUCTEMATU3ALUI0 W HUHTEPIPETALUIO
MH(pOpMALINK PA3IUYHBIX BUIOB U (OPM IPEACTABICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMAIIUH;



HCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX U KOMMYHHKAIMOHHBIX
TEXHOJOTUHA B PEIIEHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3a/Jad ¢ COOJOJeHHEM TpeOOBaHUU SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TMTHUEHBI, pecypcocOepexeHus, MpaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCTHI (PU3UUECKOTO COJIEPKaHUS B pa3IMUHbIX (hopmaTax ¢
y4€TOM Ha3HauyeHUs WMH(OpMauu U IeJIeBOW ayJuTOpUH, BBIOHpas
ONTUMAJIbHYIO (POPMY MpEeACTaBICHUS U BU3YATH3ALIUU.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYIIECTBJIATh OOIICHWE Ha Ypokax (HU3MKM W BO BHEYPOYHOUH
JeSTeNbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKA KOH(DJIMKTHBIX CHUTyallMd W CMATYaTh
KOH(IIUKTBI;

pa3BEPHYTO H  JIOTUYHO W3JaraTh CBOIO TOYKY 3pCHHS C
MCTIOJIh30BAaHUEM SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH |
WHIAVUBUAYaTbLHON paOOTHI;

BbIOMpATh TEMaTUKYy M METOJbl COBMECTHBIX JEHUCTBUHA C Yy4ETOM
OOIIMX UHTEPECOB ¥ BO3MOKHOCTEH KaKJI0T0 WIeHA KOJUIEKTUBA;
OPUHUMATh [EIM COBMECTHOM JEsSTENbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATh JEHCTBUA MO €€ JOCTHKEHHUIO: COCTaBIATH IIJIaH
NEUCTBUM, pacrlpeneisTh poiau C Y4ETOM MHEHHH YYaCTHUKOB,
00CyXIaTh Pe3yIbTaThl COBMECTHON PaOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa U KAXJOTO YYaCTHHKA KOMaH/bl B
oOIIMiA pe3yabTat 1Mo pa3padoTaHHBIM KPUTEPHSIM;

npenjaraTb HOBbIE MPOEKTHI, OIEHWBATh WJEU C TO3HUIIMH HOBU3HBI,
OpUTHHAIBHOCTH, IPAKTUIECKOIN 3HAYMMOCTH,

OCYILECTBJIATh MO3UTUBHOE CTPATErMYECKOE MOBEICHHE B pa3IMYHBIX
CUTyallusX, TMPOSBIATH TBOPYECTBO U  BOOOpakeHHE, OBITh
WHUIUATUBHBIM.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS
Camoopranuszanus:

CaMOCTOSITEJILHO OCYIICCTBIISATh ITO3HABATCIBHYIO JIEATCIbHOCTh B
obmacth (GU3UMKH M ACTPOHOMMH, BBISBIATH IPOOJEMBI, CTaBUTh W
dbopMyITHpPOBATH COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJILHO  COCTABJIATh  IUIAaH  PEIICHUS  PacyETHBIX U
KA4eCTBCHHBIX 3a/a4, IUIAaH BBIMOJHEHHS TPAKTHYCCKOW pPaOOTHI

(@)



y4€TOM HMEIOIIUXCI PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH U
[IPEAIIOYTEHN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacMpATb paMKU Y4eOHOro MmpeaMeTra Ha OCHOBE  JIMYHBIX
IIPEAIIOYTECHUM;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIoco0CTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IPYAUIMU B 00JaCTH
(u3HKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHbBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIH HHTEJJICKT:

JlaBaThb OLIEHKY HOBBIM CHUTyalMsIM, BHOCUTb KOPPEKTHBBI B
JESITEIIbHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIAJICTh HAaBBIKAMHM TI03HABATEIBHON pe(dIeKCHH Kak OCO3HAHUs
COBEPIIAEMBIX JECUCTBUN U MBICIIMTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB
1 OCHOBaHMH;

UCIIOJIB30BaTh MNPHUEMBI pedieKCuM i1 OIEHKH CHUTyalluu, BblIOOpa
BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO IPUHUMATH PEIICHUS IO HX
CHUKECHUIO;

IIPUHUMATh MOTHUBBI M apPryMEHTBI JIPYTMX MPU aHAIU3E PE3YyJIbTaTOB
JIeSITEIIbHOCTH;

PUHUMATH ceOs1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRA,;
IIPUHUMATh MOTHUBBI M APryMEHTHI JIPYTMX MPU aHAIU3E PE3YyJIbTaTOB
JIeSITEIIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

B mporecce qocTHKeHUS TUMYHOCTHBIX PE3YJIBTATOB OCBOCHHS ITPOTrPaMMBI 110
dbu3uKe IS YpOBHS CcpeaHero ooOmero oOpa3oBaHHS Yy OOyYaronIuxcs
COBEPIICHCTBYETCS  AMOIIMOHAIBHBI  HMHTEIICKT,  IPEANOJararoini
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMS, BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHHUMATh  CBOE
OMOIIMOHATFHOE  COCTOSIHWE, BUJETh  HAMPABIEHUS  Pa3BUTHUSA
cOOCTBEHHOM AMOIMOHAIILHOM cepbl, OBITH YBEPEHHBIM B ce0¢;
CaMOpETYJTUPOBAaHMS,  BKIIOYAIOIMIETO  CAaMOKOHTPOJIb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHUE, CIIOCOOHOCTH
aIanTHPOBATHCA K OMOITMOHAIBHBIM HW3MEHEHUSIM W TIPOSIBISTH
TUOKOCTb, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHBALMU, BKJIIOYAIOUIEH CTPEMIICHUE K IOCTHKECHUIO
LEJIA U yCHexy, ONTUMHU3M, UHULMATUBHOCTb, YMEHHUE ICHCTBOBATD,
HCXOJ U3 CBOUX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh IMOHMMATh SMOLKUOHAIBHOE
COCTOSIHUE JAPYTHX, YUYUTHIBaTh €ro MpH OCYIIECTBICHUU OOUICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BBICTPAMBaTh
OTHOWIEHUS C JPYTUMH JIIOJIbMH, 3a00TUThCS, MPOSBIATH HUHTEPEC U
paspeniatb KOHGIUKTHIL.

ITPEAMETHBIE PE3VYJIBTATBI

K xonny oOyuenust B 10 knacce npenMeTHbIe pe3yibTaThl HA YriayOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:

MOHUMATh pPOJib (UMK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMANbHOW W ATHYECKOM cdepax AesiTeIbHOCTU
YeJioBeKa, pojib U MeCTO (PU3MKM B COBPEMEHHOW HAyYHOW KapTHUHE
Mupa, 3HAYECHUE OMHUCaTENbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTETLHON M MPOTHOCTHYECKON (QDYHKIIUN (HU3NIECKON TEOpUH —
MEXaHWKH, MOJEKYJIIpHOH (UMK W  TEPMOJIMHAMUKH, POJb
¢usznueckoit Teopur B GOPMHUPOBAHUM TPEJICTABICHUN O (PU3NUYECKON
KapTUHE MUPA;

paznuyaTh YCIOBHUS TMPUMEHUMOCTH MoOJene (U3MYecKux Tel u
IIPOIIECCOB (SIBJICHWH): HMHEpPLHMAIbHAS CHUCTEMa OTCcuéra, aOCOJIOTHO
TBEPIOE TEJO, MaTepHalbHasi TOYKA, PABHOYCKOPEHHOE JBUKEHUE,
CBOOOJIHOE TajieHHe, abCONMOTHO ympyras aedopmaius, aOCOIIOTHO
yapyroe u aOCOJIIOTHO HEYNpyroe CTOJKHOBEHHS, MOJENU rasa,
KUJKOCTH U TBEPAOro (KPUCTALNIMYECKOTO) Tela, WACaIbHBIN ras,
TOYEUHBIN 3apsifl, OTHOPOIHOE 3JIEKTPUUYECKOE MOJIE;

pas3nuyarh yCJIOBHs (TPaHHIIBI, 00JACTH) MPUMEHUMOCTH (PU3MUECKHUX
3aKOHOB, IOHUMATh BCEOOITNI XapakTep PyHIaMEeHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJU3UPOBAThL M OOBSCHATH MEXaHUYECKHE IMPOLIECChl U SIBJICHUA,
UCIIONIb3YSl ~ OCHOBHBIE  MOJOXKEHUS U 3aKOHbl ~ MEXaHHUKHU
(OTHOCHUTENBHOCTh MEXaHMUYECKOTO ABWKECHUS, (GOPMYIIbl KHUHEMATUKU
PAaBHOYCKOPEHHOI'O  JBWIKEHHMs, TmpeoOpazoBanust [amwmnes s
CKOPOCTM M  T[epemMelleHusi, 3akoHbl  HbioToHa,  mpuHUUII



OTHOCUTENIBHOCTU ['anmuiesi, 3aKOH BCEMHUPHOIO TATOTECHUS, 3aKOHBI
COXpaHEHHS UMITYJIbCa U MEXaHUUYECKON PHEPTUu, CBsI3b pabOTHI CUIIbI
C U3MEHEHHEM MEXAaHUYECKOW YHEPIruH, YCIOBUS paBHOBECHUS TBEPJIOTO
Tena), IpU 3TOM HMCIOJIb30BaTh MAaTEMAaTHYECKOE BBHIPAKEHUE 3aKOHOB,
yKa3plBaTh  YCJOBUS  NPUMEHUMOCTH  (PUBMYECKUX  3aKOHOB:
npeoOpazoBanuil ['anumnes, BTOPOro M TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPAHEHMS HWMIYJIbCa M MEXAaHUYECKOM HSHEpPruH, 3aKOHa
BCEMHUPHOIO TATOTEHUS;

aQHAJM3UPOBATh M OOBSCHITH TEIUIOBBIE TMPOIECCHl U SIBJICHMS,
UCIIONB3ysl OCHOBHbIE moJiokeHUsT MKT u 3akOHBI MOJEKYJISIPHOM
bU3UKM W TEPMOJAMHAMUKH (CBSI3b JIaBJICHUS HJACAIBHOTO Tras3a co
CpEIHEM  KHUHETHUYECKOM  DOHEPIUed  TEIUIOBOTO  JABWXKEHHUSA U
KOHIICHTpAILIMEN €ro MOJIeKYyJl, CBA3b TEMIIEpATypbl BEIIECTBA CO
CpelHe KUHETHYECKOW SHEpPrueu TEIUIOBOTO JABMXKEHHUS €ro YacTHII,
CBSI3b JIABJICHUSI MJACAJBHOIO ra3a C KOHIIEHTpAlMEeHl MOJEKYJ U €ro
TeMIIepaTypoi, ypaBHeHue MenneneeBa—KianelpoHna, nepBblii 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHUS YPHEPTUM B TEIJIOBBIX MPOIIECCax),
IIpU  3TOM HCIOJB30BaTh MAaTEMATHYECKOE BBIPAXKEHUE 3aKOHOB,
YKa3blBaTh  YCIIOBUS NPUMEHUMOCTH ypaBHEHUs MeHeneeBa—
KnanenpoHna;

aHAIM3UPOBATh W OOBSICHATH DIEKTPUUYECKUE SIBICHUS, HCIOIb3YS
OCHOBHBIE  TIOJOXEHUS W  3aKOHBl  DJIEKTPOAMHAMUKH  (3aKOH
COXpPaHEHHUsI AIEKTPUUECKOT0 3apsaa, 3akoH KylloHa, TOTEeHIIMaIbHOCTD
3JIEKTPOCTATUYECKOTO TOJISI, NMPUHLHUI CYIEPIIO3ULUN DIEKTPUUECKUX
IIOJIEHM, TIPU 3TOM yKa3blBasl yCJIOBUS IIPUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUYECKH BaXKHbIE COOTHOUIEHUS: 3aKOHBI OMa Uil yyacTka
e U U1 3aMKHYTOM 3JIEKTPUYECKOM Lienu, 3akoH Jlxoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apajaes s dIEKTPOIN3a);

OMHCHIBaTh (DU3UUECKUE MPOIECCHI W SBJICHUS, MCIOIb3Ysl BEIUYUHBI:
IIEPEMENIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJbC TEJIa U CUCTEMBI TEII,
CuWjla, MOMEHT CWIbl, JaBJICHWE, NOTCHUHUAIbHAA  DSHEPrus,
KMHETUYECKasl JHEpPrusi, MeXaHW4ueckas »HHeprusi, paboTa CHJIBI,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSXKECTH, CHJIa YIPYTrOCTH,
cuja TPEHHUs, MOUIHOCTb, SHEPIrUsl B3aUMOJICUCTBUSL Tena ¢ 3eMIIEl
BONIM3U €€ TOBEPXHOCTH, DHEPrusi ympyrou aedopmarvivl MpyKHHBI,
KOJMYECTBO TEIUIOThI, a0CONIOTHAs TeMmIepaTypa Tena, pabora B
TEPMOJUHAMUKE, BHYTPEHHSS DSHEPTUS HICAIBHOTO OJHOATOMHOTO
raza, paboTa uAealbHOTO ra3a, OTHOCUTEJbHASA BJIAXKHOCTH BO3]yXa,



KII[I waeanpHOro TEIJIOBOTO JBUTATEISl; DIEKTPUUYECKOE TOJIE,
HaMpspKEHHOCTh  AJIEKTPUYECKOTO  MOJs,  HAmpsiKEHHOCTh MO
TOYEUHOrO0 3aps/ia WIM 3apsHKEHHOro Iapa B BakyymMe U B
JIUBJICKTPUKE, TMOTEHUIHAN SJIEKTPOCTATUYECKOTO TOJsS, Pa3HOCTh
MOTEHIMAJIOB, JJICKTPOABWKYIIAs CWUJIa, CUJAa TOKA, HaIpsKEHUE,
MOIIHOCTh TOKAa, 3JEKTPUYECKass EMKOCTh IUIOCKOTO KOHJIEHCATOpa,
CONPOTHUBIICHUE yYaCTKa LENHU C MOCJIEA0BATEIbHBIM U MAPAJIICIbHBIM
COCIMHEHUEM  PE3UCTOPOB,  DHEPrusi  DJIEKTPUUECKOrO0  MOJIA
KOHJICHCATOpa;

OOBSICHSITH ~ OCOOCHHOCTHM  TPOTEKaHWS  (DU3WYECKUX  SIBJICHUM:
MEXaHWYECKOE JIBU)KCHHE, TEIUIOBOE JBMKCHHE YaCTHI] BEIECTBa,
TEIJIOBOE  paBHOBECHME, OpOYHOBCKOE  JBIKeHHE, 1uddys3us,
UCIapeHue, KUTIEHUEe M KOHJEHCAIMs, TUTaBJICHUE W KPUCTAJUIA3AIus,
HaIpaBJICHHOCTh TeIionepeaayu, ANEKTPU3ALUS Tell,
AKBUIIOTEHIIUAIBHOCTh MIOBEPXHOCTHU 3aPSIKEHHOT'O MPOBOIHUKA;
IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMYUHBI
OT JIpyrod C UCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH, TIPU ITOM
KOHCTPYUPOBAaTh YCTAaHOBKY, (PUKCHUPOBATh PE3YJIbTAThl IOTYyUYEHHOU
3aBUCUMOCTH (DU3UUYECKUX BEIUYUH B BHUAE TIpadUKOB C Yy4ETOM
aOCOJIFOTHBIX  TOTPEITHOCTe M3MEPEeHWH, JenaTh BBIBOJBI IO
pe3yJibTaTaM UCCIEI0BAHUS;

MPOBOJIUTh KOCBEHHBIC HM3MEPCHHS (U3NYECKUX BEJIMYMH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIM METOJ U3MEPEHUS, OIICHUBATh A0COJIFOTHBIC U
OTHOCHUTEJIbHBIE TOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUIA;
NpPOBOAUTH  ONBITHI 1O MPOBEPKE MPEAIOKEHHONW  THUIOTE3BI:
IJIAHUPOBATh AKCIIEPHUMEHT, cobupatb AKCIIEPUMEHTAIIBHYIO
YCTAHOBKY, aHAJIM3UPOBATH MOJYYECHHBIEC PE3YJILTATHI U JIeJIaTh BBIBOI O
cTaryce MpeaIoKEHHON TUIIOTE3bI;

coOmomaTh MmpaBwia  0€30MacHOro  Tpyda MpH  IPOBEIACHUHU
UCCICOBAaHUNA B paMKaxX y4eOHOro SKCIIEpUMEHTa, IMPAKTUKyMa H
yu4eOHO-UCCIEIOBATENIbCKOM M TIPOEKTHOM  JESATENBHOCTH  C
UCITOJIb30BAaHUEM  HM3MEPHUTEIBHBIX YCTPOHCTB U JIaOOpaTOPHOTO
000pyT0BaHMS;

peuiaTh pacy€THBIE 3aJla4d C SIBHO 33JlaHHOW W HEABHO 3aJaHHOM
(bH3UIECKON MOJICITbIO: Ha OCHOBAaHUH aHAJIN3a YCIOBHUS 00OCHOBHIBATH
BBIOOp (PU3MYECKOH MOJICIH, OTBEUANOIICH TpeOOBaHUAM 3aJIauH,
NPUMEHATh  (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJAThI
bU3NUEeCKUX TEOPUH MPH HCIOJb30BAHMHM MATEMaTHYECKHUX METOJIOB



pelieHrs 3ajiad, MPOBOAWTH PACUYEThl HAa OCHOBAHUU HMMEIOIINXCS
JAHHBIX, AaHAJU3UPOBATH PE3YyJAbTAaThl U KOPPEKTHUPOBATH METOJIbI
pelIeHus ¢ Y4ETOM MOJYYEHHBIX Pe3yJbTaTOB;

pelaTh KauyeCTBEHHBIE 3ajaud, TpeOylollne NMPUMEHEHUs 3HAHUU U3
pa3HBIX pa3leioB Kypca (PU3MKH, a TakkKe HWHTErpalvd 3HAHUNA U3
JIPYTUX TMPEIMETOB €CTeCTBEHHO-HAyYHOTO IMKJA: BBICTpauWBaTh
JIOTUYECKYIO LIETIOYKY PACCYX ICHUN C OMOpPOM Ha M3Y4YEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIIOJIB30BaTh TEOPETUYCCKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB  pa0OThl  U3MEPUTENIBHBIX  MNPUOOPOB, TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTMYECKUX MTPOIIECCOB;

NPUBOAUTL TPUMEPHl BKJIaJa POCCHUHUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJOTHH;

aHaJTM3WpPOBaTh W OLIGHMBAaTh  TOCJEJACTBUS  OBITOBOM U
MPOU3BOJCTBECHHON  JICATEIBHOCTH  YEJIOBEKA,  CBSI3aHHOM €
(GU3MUECKUMH MPOIECCaMU, C MO3ULUN HKOJIOTHYECKO 0e30MacHOCTH,
NpEICTaBIEHUH O palMOHAIBFHOM TMPUPOJONOIB30BAaHIM, a TaKkKe
pPa3yMHOM HCIIOJIb30BAaHUU JOCTIKEHUM HAyKH W TEXHOJIOTWH s
JaNbHEUIIIEero pa3BUTHUS YEJIOBEYECKOT0 00IECTBA;

NPUMEHSTH Pa3IMUHbIe CIOCOOBI PaboThI ¢ HHpOpMaLuel PU3NIECKOTO
CollepKaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, IIPU ITOM HMCTIOIH30BaTh COBPEMEHHbBIE HH(DOPMAITMOHHBIE
TEXHOJIOTUU IS TIOMCKA, MEepepadOTKU M TMPEIbsIBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON uH(pOpMaIIH, CTPYKTYpHUpPOBAHUS u
UHTEepIpeTauu  MHGOpMAIMK,  TMOJIYYEHHOM M3  Pa3InYHBIX
MUCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOIydaeMyr HHGOPMAIIHIO
U OIICHUBATHh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIUXCSA 3HAHUU,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHUKA WH(OPMAIUH;

OPOSIBISATh  OPraHU3allMOHHBIE W IO3HABATEJIbHBIE  YMEHUSA
CaMOCTOSATETILHOTO TMPUOOPETEHUS] HOBBIX 3HAaHWUW B  TpOIECCE
BBINIOJIHEHUS TPOEKTHBIX U y4eOHO-UCCIE0BATENbCKUX paldoT;
paboTaTh B TPYyNIE C WCIOJHEHHWEM Pa3IMYHBIX COLUAIBHBIX POJICH,
IIaHUpoBaTh  pabOTy  TIpynmbl,  palUOHAIBHO  paclpenessiTh
NEATEeNIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, AJEKBATHO OLICHUBATh
BKJIAJI KaXJOTO M3 YYaCTHUKOB I'PYNIbI B PEUICHHUE paccMaTpUBaEMOM
poOJIeMBbl;



MPOSBIIATH MOTUBAIMIO K OyAylel mpodecCuoHalIbHON JesTeNbHOCTH
M0 CIENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQuIIs.

K xonmy oOyuenust B 11 knacce npeIMeTHbIC pe3yJbTaThbl Ha YrIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

NOHMMATh POJb (UMK B DSKOHOMUYECKOM, TEXHOJOTHYECKOH,
COLMANIbHON M ITUYECKOU c(epax IeATENbHOCTH 4YEJIOBEKa, PONb U
MeCTO (U3MKHM B COBPEMEHHOM HAy4yHOM KapTUHE MuUpa, poJib
ACTPOHOMHHM B IIPAKTUYECKOM NIESATEIBHOCTU YEJIOBEKA M JaJIbHEHIIEM

HAay4YHO-TEXHUUYECKOM pa3BUTHH, 3HAYECHUE OIMCATEIIbHOM,
CUCTEMATU3UPYIONIEH, OOBSICHUTENIBHON U MPOTHOCTUYECKON PYHKIUN
¢uznuecko TeopurM — DIIEKTPOJWHAMUKH, CIEHHATIBHON TEOpUU

OTHOCHUTEJIBHOCTH, KBAaHTOBOW (PU3MKHU, pOb (DU3NYECKOW TEOpUH B
dbopMupoBaHUU TIPEACTABICHUN O (PU3NUECKOW KapTHHE MHUpa, MECTO
dbu3nmdyeckod KapTUHBI MHUpa B O0IIEM PsiIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE;

pa3uyath YCJIOBUS NPUMEHUMOCTH Mojielied (U3NYECKUX Tel H
MPOLIECCOB (SIBICHHI): OJHOPOJHOE DIIEKTPUUYECKOE M OIHOPOIHOE
MarHUTHOE TIOJIA, TapMOHWYECKHE KoJieOaHusi, MaTeMaTUYECKU
MasTHUK, UJCANbHBIM MPYKUHHBII MAasTHUK, TaPMOHUYECKHUE BOJHBI,
UJCAIbHBIN KOoJieOaTeNbHBI KOHTYpP, TOHKas JIMH3a, MOJENEH aToMa,
aTOMHOTO $1/Ipa U KBAHTOBOW MOJIEJIN CBETA;

pas3nuyarh ycioBHs (TPaHHIIBI, 00JACTH) MPUMEHUMOCTH (PU3MUECKHUX
3aKOHOB, IOHUMATh BCEOOITUI XapakTep PyHIaMEeHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAM3UPOBATH U OOBACHITH AJICKTPOMArHUTHBIE MPOIIECCHI U SIBICHUS,
UCIIOJIb3YSl OCHOBHBIEC IIOJOKEHUS W 3aKOHBl 3JEKTPOAUHAMUKU U
CIIEUUAIBHOW  TEOPUHM  OTHOCHUTEIIBHOCTH  (3aKOH  COXpaHEHUSs
JJIEKTPUYECKOr0 3apsiaa, cwia Ammnepa, cwia JlopeHuma, 3akoH
ANEKTPOMArHUTHOM  WHAyKuMH, mnpaBwio Jlenna, cBsa3p JJIC
CaMOMHAYKIIMM B 3JIEMEHTE JJIEKTPUYECKOW LEMU CO CKOPOCTHIO
U3MEHEHUs  CWIbl  TOKAa, IIOCTYJaThl  CIENUAJIbHOW  TEOPHH
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHAJU3UPOBATh M OOBACHITH KBAHTOBBIE TMPOLIECCHI W  SIBJICHUA,
UCTIONIb3YS TIOJIOKEHHSI KBaHTOBOW (Gu3uku (ypaBHEHHE OWHINTEHHA
st hotodddexra, mepBbIi W BTOPOM MOCTyJIaThl bopa, mpuHIHI
COOTHOLIEHHUs HeomnpeaenéHHocTeil [elizenOepra, 3aKOHbI COXpaHEHUS



3apsI0BOTO U MAacCOBOTO YKCEINI M SHEPTHH B SACPHBIX PEAKITUAX, 3aKOH
PaIMOaKTUBHOTO pacmnaja);

OMHCHIBATh (DU3UYECKUE TPOIECCHI U SBJICHUS, WCIOIL3YSl BEITMYUHEI:
HANPSHKEHHOCTD AIEKTPHUECKOTO TIOJIA, MOTCHITHAIT
AIEKTPOCTATUICCKOTO TIOJIA, pPa3HOCTh MOTCHITHAJIOB,
ANEKTPOABIKYINAS CHJIA, WHAYKIIMS MArHUTHOTO IIOJISl, MarHUTHBIN
NOTOK, cwia Awmrmepa, HHIYKTUBHOCTB, OJEKTPOJBIDKYIAsS CHJa
CAaMOWHIYKIIMHM, JHEPTUsS MAarHUTHOTO TIOJII TIPOBOJAHUKA C TOKOM,
PEISITUBUCTCKANM ~ UMITYJIBC, TIOJIHAS  DHEPTHs, DHEPrus  IOKOS
CBOOOTHOW YaCTHIIBI, DHEPTUS M UMIYJIbC (GOTOHA, MAaCCOBOE YHUCIIO U
3apsi sApa, SHEPTHsI CBS3H sIJIpa;

OOBSACHATH  OCOOCHHOCTH  TPOTCKAaHHWsS  (PU3MYECKUX  SBJICHUI:
AJICKTpOMAarHUTHas WHIYKIUS, CaMOWHTyKIIHS, pe30HaHC,
uHTepPepeHIus BOJIH, IU(paKIus, TUCIEPCHS, TOJHOEC BHYTpPEHHEE
orpaxxenue, Goroanekrpuueckuii ddpdext (dboroaddexr), ambda- u
OcTa-pacnajpl sjiep, raMMma-u3aydeHue sjep, GU3UUYeCKUue MPUHITUIIBI
CIIEKTPaAIbHOT'O aHAJIM3a U PabOThI Jlazepa;

OTpeEeNATh HANIPABJICHHE WHAYKIIMM MAarHUTHOTO TOJISi MPOBOJIHUKA C
TOKOM, cuJibl AMmniepa u cuiibl JlopeHa;

CTpPOUTh M300pa)K€HUE, CO3/1aBaEMOE€ IIJIOCKUM 3€pKajioM, TOHKOMH
JMH30M, U paCCYUTHIBATh €0 XapaKTEPUCTUKU;

NPUMEHSITh OCHOBOTIOJIATAIOIINE ACTPOHOMUYECKHUE TTOHITHS, TEOPUH U
3aKOHBI JIJI1 aHajdu3a W OOBACHEHUS (PU3MYECKHUX IPOIECCOB,
MIPOUCXOIAIINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEXKTaJIaKTUIECKON
cpene; ABMKEHUS HEOCCHBIX TeJ, IBOJIIOIIMHY 3BE3/] M BeeneHHo;
NPOBOAUTH HCCIIEIOBAHUE 3aBHCHUMOCTEH (PU3NYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUM, MPU OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUPOBATh pe3yJabTaThl MOJYYCHHOW 3aBHUCHUMOCTHU
duznuecknx BENMYUH B BHAEC TpaduKOB ¢ Yy4E€TOM aOCOIIOTHBIX
MOTPEIIHOCTEH  W3MEPEHMid, JleJlaTh BBIBOJABI TI0  pe3yjibTaTam
UCCJICIOBAHUS;

IPOBOANTH KOCBEHHBIE M3MEpPEHUs (DU3NYECKUX BEIMYWH, TIPU ITOM
BBIOMpATH ONTUMATIBLHBIN METOT H3MEPEHUS, OIECHUBATH a0COIOTHBIE U
OTHOCHUTEBHBIC TMOTPENTHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUH;
NPOBOAUTH  OMBITHI IO  TPOBEPKE  MPEIOKEHHOW  THUITOTE3HI:
TUTAHUPOBATH HKCIIEPUMEHT, coOuparhb IKCIIEPUMEHTATHHYIO
YCTaHOBKY, aHAJTM3UPOBATH MOJIYYCHHBIC PE3YJIBTATHI U JIEJIaTh BHIBO O
cTaTyce MpeII0KEeHHON THIIOTE3HI,



ONMCHIBATh METO/bI OJYUEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;
coOmogaTe  MpaBuja  0Oe30macHOro  TpyJaa Mpu  NPOBEACHUHU
UCCJEOBAHUA B paMKax y4eOHOIro S3KCIEpUMEHTa, MPaKTUKyMa |
y4eOHO-UCCIEOBATENbCKOM M NPOEKTHOM  AESATENBHOCTH  C
UCIIOJIb30BAHUEM  W3MEPUTEIBHBIX YCTPOMCTB U  J1TaOOPAaTOPHOTO
000py10BaHMUS;

pelarb pacy€THbIE 3aJaud C SBHO 3aJaHHOM W HESBHO 3aJaHHOU
(¢u3nueckoll MOJENbI0: Ha OCHOBAaHWM aHalM3a YCJIOBHS BbIOMpaTh
¢u3znueckre MoJea, OTBEeYalollue TPeOOBAHUAM 3aJlay, MPUMEHSThH
(opMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYNAThl (PU3UUECKUX TEOPUI
OpU UCIOJIB30BAHUM MATEMATHYECKUX METOJOB PEUIEHUs 3ajad,
OPOBOJUTH  Pacy€Tbl HA  OCHOBAaHMM  MMEIOIIMXCS  JAHHBIX,
AHAJM3UPOBATH PE3YJbTAThl U KOPPEKTHUPOBATH METOJbI PELICHUS C
Y4ETOM MOJTYYEHHBIX PE3YIBTATOB;

peliarh KaueCcTBEHHbIE 3aJauyM, TpeOyrolue MPUMEHEHUs 3HAHUW U3
pa3HbIX pa3lenoB Kypca (pU3MKHM, a TakKe WHTErpallid 3HAaHUW U3
OPYTUX TPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BBICTPauWBaTh
JIOTUYECKYIO LENOYKY PacCyKICHHUH C ONOPOM Ha M3Y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHMUS,

UCNOJIb30BaTh TEOPETUUECKUE 3HAHUA 1 OOBSCHEHUS OCHOBHBIX
OPUHIUIOB  pabOThl  U3MEPUTENBHBIX HPUOOPOB, TEXHUUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX MPOLECCOB;

OPUBOAMTH MPHUMEPHl BKIAJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UpOBaTh U OLIGHUWBAaTh  TOCIHEACTBUA  OBITOBOW U
IIPOU3BOJACTBEHHOM  NEATEIBHOCTH  4YEJIOBEKAa,  CBSI3aHHOW €
(U3NYECKUMH MPOIIECCaMU, C MO3ULUN 3KOJIOTUYECKONH OE30MMacHOCTH,
IPEACTABICHUNA O PAalMOHAIBHOM IPUPOAOIOIB30BAHUU, a TaKKe
Pa3yMHOM HCIIOJIb30BaHUM JOCTVIKEHHM HAYKM W TEXHOJOTHM Ui
JaJIbHEHIIIETO Pa3BUTHS YEJIOBEUECKOro OOIIECTBa;

OPUMEHSATh Pa3InYHbIe CIOCOOBI paboThl ¢ HH(pOpManKel GU3NIECKOro
COJIEp’KaHUSI C MCIOJb30BAHHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, TPH 3TOM HUCIIOJIb30BaTh COBPEMEHHbBIE HH(POPMALIMOHHBIE
TEXHOJOTUHU ISl TOUCKA, MEepPEepadOTKU M NPEAbSBICHUS Y4EeOHOW W
HAy4HO-TIOIYJISIPHOU uHpOpMaIuH, CTPYKTYpHpPOBaHUS "
UHTEpHpeTaund  WH(pOpMalMM,  IMOJIYYEHHOM M3  pa3IMYHBIX
MCTOYHHUKOB, KPUTHYECKH AHAJIM3UPOBATH IMOJIYYaeMyH0 HH(POPMALHIO



U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCSA 3HAHUHU,
TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA HH(OPMAIINY;

OpOSIBIISAITh  OpraHU3alMOHHbIE W TO3HaBaTeNbHBIE  YMEHUS
CaMOCTOSITEIFHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHWH B  MpoIEecce
BBITIOJIHEHHUS TPOEKTHBIX U YU4eOHO-MCCIEA0BATENBCKUX PaboT;
paboTaTh B Tpylme C MCIOJHEHHEM DPA3UYHBIX COLUATIBHBIX POJIEH,
IUIaHUpOBaTh  paboTy  TpyNmObl,  palMOHAIBHO  PACIPEAEIsiTh
JeSTeIbHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, aJeKBAaTHO OIEHWUBATh
BKJIa/I KQXJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE paccMaTpUBaEeMOi
npo0JIeMBbl;

NPOSIBISITH MOTUBAIMIO K Oyaymiei npodeccHoHanbHON AeITeTbHOCTH
o CHEIMATLHOCTSAM (U3UKO-TEXHUIECKOTO pouIIs.
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4.2 [TocTOsIHHBIN AMEKTpUUYECKHI TOK 24 https://m.edsoo.ru/f16b68d7
bu6moreka [IOK
4.3 TOKH B pasmIHBIX Cpefiax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Paznen 5. ®U3HUYECKHAN MPAKTUKYM
. bu6mmoreka [JOK
>1 Dusiieckuil IPAKTHiyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
bubmuoreka [JOK
Pesepsiioe Bpemst 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/mm KonrtpoJsbubie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
bu6morteka [IOK
11 M 14
ATHITHOE ToTe https://m.edso00.ru/39859ef1
bu6moreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HH 1y KIS 3 https://m.edso00.ru/39859ef1
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6moreka [IOK
21 Mexanisieckie Konebaiis 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
2.2 6) 0 15
TICKTPOMATHHTHELS Konebam https://m.edso00.ru/39859ef1
53 MexaHn4ecKue U JIEKTPOMArHuTHHIC 10 1 bubnuoreka [JOK
' BOJIHEI https://m.edso0.ru/39859ef1
bubmuoreka [JOK
24 Onritia 25 1 https://m.edso0.ru/39859¢ef1
Utoro no pazneny 60
Pa3aen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcnoBel CTO 5 1 bubmorexa HOK

https://m.edso0.ru/39859¢f1
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Hroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 K - 15
OPTYCKYIFIPHOBOTHOBO AYATHSM https://m.edso0.ru/39859¢f1
bu6mmorteka [IOK
4.2 ) 5
13HKa atoMa https://m.eds00.ru/39859ef1
43 ®u3MKa aTOMHOTO S/Ipa U 3JIEMEHTapHBIX 5 bubnuotexa [JOK
' JaCTHII https://m.edso0.ru/39859ef1
Hroro mo pazueny 25

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

bu6moreka [IOK
5.1 DJIEMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 12 httos://m.eds00.ru/39859¢f1
Hroro mo pazgeny 12
Paznea 6. DU3HUYECKHU TIPAKTUKYM
. bu6mmoreka [IOK
6.1 Dusiieckuit IPAKTHIyM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 16
Paznen 7. OBOBIHIAIOIIEE IOBTOPEHUE
Cucremarusanusa 1 00001eHne
71 MPEIMETHOrO COACPKAHHUS U OIbITa 15 bubmuoreka [JOK

NeATeIbHOCTH, TPUOOPETEHHOTO NPU
n3yueHuu kypca ¢usuku 10 — 11 kmaccos

https://m.edso0.ru/39859¢f1
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Hroro no pazneny

15

PesepBHOE Bpems

10

bu6mmoreka [IOK
https://m.edso0.ru/39859¢f1

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

170

16
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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