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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeilt mporpaMmbl BocnuTaHus W Konmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®denepanuy,  peaqu3ylomMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenensier o0A3aTeNbHOE NIPEIMETHOE COIEPKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4eOHOTo MpeaMeTa ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma no ¢Qusuke ma€T NpencTaBl€HUE O LEAX, COAEpPNKaHUM, OOIen
CTpaTeru OOy4YeHMs, BOCHUTAHUS U Pa3BUTUA OOYYaIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IMO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIINH, HAMIPaBJICHO Ha CO3JaHUE YCIIOBUW IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
OoOy4YaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs O00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATbHOCTSIM.

B mnporpamme 1o QusMke ONpenensioTCs ITUIAHUPYEMBIE Pe3yJbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIETo 00pa30BaHUs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3padOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpaMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHHS Kypca (U3HKKM Ha yriayOn€HHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o ¢uU3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJI30BaHA YUUTEIAMU (DU3UKHU TSI COCTABIICHUS CBOUX PAO0OYHX MPOTpamM.

[Iporpamma mo ¢u3uKe HE CKOBBIBAET TBOPUCCKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K TMpernojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
COXpaHEeHUs1 0043aTENbHON YaCTH COJEP KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLkompHBINi Kype GU3HKH — CHCTEMOOOPa3yOIuii
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusndeckoir reorpadueir u actpoHoMuen. Mcmonp3oBaHWE W AKTHBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajoOB C 3aJaHHbIMM CBOWCTBaMHU. M3ydyeHue
($u3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B JOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMM YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3uKu Ha ypOBHE CpPEHETO 00IIero 00pa30BaHus MOJ0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €T0 IOCTPOECHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzanus mnpeanonaracT HCIOJb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM oOOWIeCTBAa, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoesa npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO YpOBHS
IPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpm sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTABICHUN M COBPEMEHHBbIE TEXHUYECKHE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »rkonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS HIIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONIOIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHue coJep:KaHusi MporpaMMsl 1Mo PU3MKe JOJKHO OBITh MOCTPOEHO HA
MPUHIINAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usmku peanuzanus 3THUX
NPUHLIUIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITENIFHOTO YKCIIEPUMEHTA KakK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. lms yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
Marepuaia, 1abopatopHbie pabOThl U pabOThI MpakTUKyma. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukyma. B mepBoM ciyudae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoilt cmocod — 3T0
UHTErpanus paboT MpPaKTUKyMa B CHUCTEMY Ja0OpaTOPHBIX pPabOT, KOTOpbIC
MPOBOAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mon paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1o @usMke cuCTeMa YYEHHYECKOrOo DKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeAcTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU JJIS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX Pa0dOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUIAHUPOBAHUSI W OCHallleHus KaOuHera ¢usuku. [Ipm sToM obecneymBaercs
OBJIaJIcHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3WUYECKOU MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfena Kypca, Tak U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pa3ienioB. [[s KadyecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NMpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyoIIre BhIOOpa
(bu3nYeCcKo MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MmaTepHalibHO-
TEXHUYECKOMY OOECIICUeHHIO yueOHOTo Tpolecca Kype (U3UKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabwHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
JabopatopHoe 00OpyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaKXXe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanonHoe obOopynoBanue (opmMupyercs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEeUYUBAET IOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W  TPOLIECCOB, HSMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlabopaTopHoe 000pyIOBaHHME MJISI YYCHUYECKHX TIPAKTHUYECKUX pPaboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIeuMBAaETCs B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHuueckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alolmMxcs K HayqYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE WX HHTEIUIEKTyaJIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEII;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

(dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJbTaTa M3yYEHHsS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMupoBaHrE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3MKK [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  NPEACTAaBICHUA O BO3MOHBIX chepax  Oynmyuei
npo(hecCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 00ecrneuynBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3UKy,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKU;

(dbopMHpOBaHUE YMEHHI MPUMEHATh TEOPETUUECKUE 3HAHUA AJI1 O0BICHEHHUS
buznyecKux SIBICHUNA B MPHUPOAE WU JUIsl MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nueckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nyeckol MoJenM, aJeKBaTHOM YCJIOBUSIM 3a/Jayd, B TOM 4YHCIE 3ajad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHHS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U IPOBEICHUS
bu3MUecCKUX OKCIEPUMEHTOB, aHaldu3a W MHTEpHpeTaluu  uHdOopMauu,
ONPEIENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIIOBUM ISl Pa3BUTHS YMEHUH NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEro OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (DPU3HKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOnéHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETOo
obOpazoBanus orBoautcs 335 gacos: B 10 kinacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 165 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX paboOT SBISAETCS PEKOMEHIOBAaHHBIM, YYWUTEIh JEJaeT BBHIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M ONBITOB C YyYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o nmpupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B Ipoliecce Mo3HaHus npupoasl. HabGmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3UYECKUX BEIMYMH (AHAJIOTOBbIE W LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTUUKOBBIE CUCTEMBI).

[TorpemiHocT  u3MepeHHil  (U3WYECKUX  BEIMYMH  (a0OCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HWJealdbHAasl KUIAKOCTb, WACAIBHBIM Ta3, TOUYCUHBIN
3apsna). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro MpUMEHUMOCTH. Pusznueckas
TEOpHUs.

Ponb u mMecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IpH
MOMOIIH aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LHU(ppoBol naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIY KOMIIBIOTEPHBIX JaTYUKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas n oOpaTHas 3a/1a4yl MEXAHHUKHU.

Pagnyc-BekTop MaTrepuasbHOM TOYKH, €ro NPOEKIUM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsii CKOPOCTh, MTHOBEHHAs CKOpPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX TMPOEKLIUH HAa OCH CHUCTEMbl KOOPJMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIbHON TOUYKM OT BPEMEHU U HX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBuxkeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TPpaUKu.



KpuBosmHenHoe  nBWKeHWe. J[BHKEHHWE  MaTepuasbHOM  TOYKH 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE TMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsJOB, LEMHbIE, IIeCTepEHYAThle W PEMEHHBIE MEepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

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

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3zoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHI, CKOPOCTEW NBHKEHUS OJHOTO M TOrO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.

M3y4yeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPpU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHMU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue  yCKOpeHMs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOPUN).

W3yyenue nABMKEHHS Tejla, OpOIIEHHOrOo ToOpu30oHTaidbHO. I[IpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIHMOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTHIO TeJa.

W3yyeHue IBHKEHHSA Tella MO OKPY)KHOCTH C IOCTOSHHOM I0 MOZIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TEepUOJia OOpalleHUs KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHeprumaneHbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 1711 MaTepraaIbHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHON MAaCCBI.

Cuna TskecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJCHHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT reorpa@uyeckod IMHUPOTHL. JIBUKEHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuwia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBMKymierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIECHUSA NMPU ABUKEHUU Tejla B
YKAJKOCTH WM rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnrogenue nBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHME  PABHOACHCTBYIOIIEW  MNPWIOXKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cWil, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

N3mepenune mace no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

N3mepeHre paBHOACUCTBYIONIECH CUJI TIPU JABMXKEHUH OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBHUCUMOCTH BPEMEHHU JIBHKEHHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAcChl.



HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOLIUX B NPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrKeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbI OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuisl.
CrnoxeHne CHl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTENIbHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY ci10BUsL paBHOBECHSL.

Bunael paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO TeEJd, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTEpHUAIbHBIX TOYEK. L[eHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbe CUITBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca MarepuanbHOM TOukW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunsl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
IpeICTaBIeHUE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUY MATEPUAIBHOU TOUYKH.



[loTeHIMaNIbHBIE W HENOTEHUMANbHbIC CHIBbl. [loTeHnnanbHas »HeEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJIHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s MACATbHOM JKUAKOCTHM KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCcTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3meHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TNOTEHLMAJIbHOW SHEPrUil IpHU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUHU.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepenne nMiryiibea Teia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATHM, CKOPOCTH MOJENIU S3JEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUH.

M3mepeHne KHHETUYECKOM YHEPTUM TeJIa [0 TOPMO3HOMY ITYTH.

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

Omnpenenenue padbOThl CHIIBI TPEHHUS TPHU JABMXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyIsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBWKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YACTHUIL BellecTBA. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE STHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopenbs uaeanbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHUILIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIBHOTO rasa).

CBs13p a0CONMIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHHYeCKHe YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTUL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxkuaKocTen.

Mogens onsita HlTepHa.

[IputsxeHre MOJEKyJI.

Mopnenu KpucTayuInuecKuX peméToK.

HabGnrogenue u vicciieoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKmMuKym.

HccnenoBanre mpouecca yCTAHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MEeHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpMUYECKOTrO Mpolrecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3y4yeHne n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoswvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEIHUE 3HAYEHHUs BEJIMYMH, OMHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmoauHamukd. (CaMONpOW3BOJIBHAS — peIaKcalys
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWM:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpalus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruucienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. Tenmno€éMKocTh Tenma. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHHUs
ToruiBa. Pacuér konuuecTBa TEmIOTHI mnpu Temonepenade. Ilondarue o0
aanabaTHOM TIpoliecce.

IlepBpiii  3ak0H TepMOAMHAMUKHU. BHyTpeHHsia osHeprus. KommdectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aauadara. AGCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! gecTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBBIX ABurareneid. TemnoBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOIIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AUS «TEIUJIOBBIX» OTXOJ0B C
WCII0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

W3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEeHUH.

Bo3nymHoe orauso.

CpaBHEHUE yAENBHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenmenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue U KoHaeHcanusa. lcnmapeHue W KumneHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHUsI.

HaceblllleHHBIE ¥ HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue n amopdubie Tena. AHU30TPOIHS CBOWMCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAas TEIIoTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxxartue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacmupeHue XUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacimpenre. AHrapMOHMU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTUH B (PAa30BbIX MEPEX0OIaAX.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Ko huImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpayuu.

TerioBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunienune. Kurnenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepeHure cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.



Kanunnsipasie siBeHUs.

Mopaenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN HCIaPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIILIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIECHHH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JeopManMyd  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMs. OJIEKTpUYeCKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH Kymnona.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éaHocTh  anekTpuueckoro  mossa.  [IpoOuwiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1oJst. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOIO 0. Pa3HOCTH NMOTEHIMATIOB U
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMAN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSYKEHHOCTH TOJS U PA3HOCTH
NOTEHIMAJIOB ISl DJIEKTPOCTATUYECKOrO Moy (Kak OJHOPOAHOrO, TaK U
HEOTHOPOJIHOTO).

[IpuHIMIT CYyNIEPIIO3ULINN ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCckOHEUHOM TIIOCKOCTU. KapTuHbl JIUMHUNA HaNpsOKEHHOCTH JTHX TMOJEH |
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B 3JIEKTPOCTATUYECKOM roJe. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpoEMKOCTh KOHJEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydeHne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
MOCIIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanne paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKA. MCTOYHUKH
toka. Hanpsikenue U u D]1C é.

3akoH OMa U1 ydacTKa LEMu.

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

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COSAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pa6ora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTh, BbIAENSEMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSDOKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAHN MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coenHeHnsa UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMeTpa (BoJIbTMETpa).

N3mepenue DJ1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

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

HccnenoBanrie 3aBUCUMOCTH MOJI€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunsix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3NUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.



DneKTpuYeCcKHil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITYYKOB.

[TorynnpOBOJHUKH. CobcTBeHHass W TpHUMECHas  MPOBOAMMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuynele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue YCTpOMCTBA M IPAKTHUECKOE IPUMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHO,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBIIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTE BJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOJIMMOCTH METAIIIOB U TOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD JUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaGmronenue amextpoiusa.

N3mepeHne 3apsaa OTHOBAJIEHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  COIPOTHBIIEHHMST  TEPMOPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3NUYECKUX BETUUHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEAJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHA  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCSL C YUETOM COJIEPKATENIBHBIX MEXKIIPEAMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6AZAHHbBIE C U3YUECHUEM MENM 0006 HAYUHO20
no3HaHUA: SIBICHUE, HAy4YHbIM (akT, runoresa, (pU3MUeckas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHHMH. JluHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 MX MPOEKIUU Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpensl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPOIHEPT U, TOBEPXHOCTHOE HATSKEHHUE U KANUJUIAPHBIE SIBICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TN, KUAKOCTEH U Ta30B, KHUAKHE KPUCTAIIIbI, FIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHHUKE, CTAaTUYECKUE KOHCTPYKLHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), UCTIOJIb30BAaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIULMOHEP, TEXHOJIOTUH
MOJIyYE€HUS COBPEMEHHBIX MAaTepuajoB, B TOM YHCJIE HaHOMAaTepUaloOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Macnummnoe noJe.

B3auMopnencTBrue TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUH.

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

Cuna Amriepa, e€ HarpaBJIEHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MarunuTtHoe none B Bemectse. @eppOMarHeTUKH, Napa- U AMaMarHEeTHUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

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

KapTuHa nuHMil MarHUTHOM MHAYKIUU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KEHMS yYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHLIMT NENUCTBUSA IIEKTPOU3MEPUTEILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1edCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

Onpenenenne MarHNTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTPOMAarHUTHOM uHAYKuMM Dapajnes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

WunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LIENH TMOCTOSSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHUYeCKHe YCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alMTa OT AJIEKTPU3ALNU TeJl IPU JABHXKEHUU B MAarHUTHOM IOJIE
3emun.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLWH.

HccnenoBanne 3aBucumoct IOJC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUs MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanui. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora konebanuid. [lepuom Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYXKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux Kojaebanusx. BeiHy)aeHHbIe KoneOanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckre yCTpoMCcTBa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmroenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJieOaHU Ipy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanune 3aTyxarmux KoiaeOaHuii U 3aBUCUMOCTH Teproa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanune kosnebaHUWM Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dbopmupoBaHus NMpeACTaBICHUIN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.



W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTYyXAIOIINX KOJIEOAHHIA.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KosiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsga KOHAEHcaTopa C aMIUTUTYJO0M CHITbI TOKA B KOJIe0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYpE.

3aryxaromme 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHUS MpU PA3IUYHOM (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouJlanbHbIi TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJIEHCATOp M KaTyIlKa
VWHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

WneansHbiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U noTpediIeHUe
DIEKTPUYECKON IHEPTUU.

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

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIICKTPUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpOINepeaay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['enepatop He3aTyXalOMIUX JIEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pesonanc mnpum mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO 1 MPUHIIMT ACHCTBUS TpaHCchopMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKyM.

N3yuenue tparncopmaropa.

HccnenoBanre nepeMeHHOT0 TOKa 4Yepe3 MOCHe0BATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habnrogenue 3;1eKTpOMarHiTHOIO PE30HaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNMHble 0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
MPOJIOJIbHBIE BOJIHBL. [leproj, CKOpOCTh pPACHPOCTPAHEHHS W JIJIMHA BOJIHBIL.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEPhEpPEHIUS |
U pakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBoOe 3arps3HEHHE OKPYXKAIOLIEeH cpebl.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS M3IyYEHHUS JICKTPOMArHUTHBIX BOJIH.
B3anMHas oprieHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXXE€HWE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHUS. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CPe/Ibl.

TexHuueckue yCTpONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIBTPA3BYKOBAs JTUATHOCTHKA B TEXHUKE M MEIHUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Habmroenue oTpaskeHus M MPEIOMIICHHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenue naTepdepeHnnn u qudpakiind MEXaHHISCKUX BOJTH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yIbTpa3ByKa U €ro MpuMEHEHHE.

HabGnrogeHue cBsI3W TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJieOaHUM.

HccnenoBanre  CBOWCTB ~ DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KEHUE,
IperoMIICHUE, MOJSIpU3alus, AMPpaKkus, UHTEpPepeHIus.

Oo6nHapyxeHue nHPaKpacHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOMN cpene. Jlyu cera.
To4eyHbIl HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb nperoMiieHus . [10CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHUE [UIMH BOJH IPU MEPEXOJE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. [ucnepcust cBera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHEE oTpaxeHue. [IpeaenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome U pacceuBaroliie JuH3bL. ToHkas JuH3a. DOOKyCHOE
pacCTOSIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOU C(hEepUYecKoil JUH3BI OT €€ TeOMETPUH U OTHOCHUTEIHHOTO
MOKa3aTes MPEeTOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE JIMH30M.

Xoa Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300pakKeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3AX U UX CUCTEMAaX.

OnTuyeckue nmpubopsl. Paspemaromas cnocoOHOCTh. [71a3 kKak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBuss HaOMOIEHUS MaKCUMyMOB W MHHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [lpumepnl KiIacCMYECKUX
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcClIoBUE HaOIIOIEHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

ITongapuszauus csera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



Hccnenoanue npeaomMiieHus: CBETa.

HaOnronenue noJiHoro BHyTPEHHETO oTpaxeHus. Mojienb CBEeTOBOIA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pereéTKy.

Habmronenne nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepennie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnue n300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 MOJISIpU3aIii CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIInY JIa3epHOTO U3JIyYSHHUS Ha ABYX LIETSX.

HaGmronenune nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHune IMHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  NPUMEHMMOCTM  KJIacCMYecKorm  MmexaHuku.  [locTynarsl
CHEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHONM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKpAIICHUE JJTHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEIITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cmenieHus: Buna. ['mnore3a [Inanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonbl portorddexra. YpaBHEeHHE
DitamreitHa 11t potoaddexra. «KpacHas rpanuina» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMcTBa yactull. Bonnel ne bpoira. Jlnuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAIW3alUu JABWXKYyLIeWca vactulbl. KopmycKymisipHo-
BOJIHOBOH Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTor(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoM [1manka Ha ocHOBE HcciieoBanus hoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHJIBI TOKA YE€pPE3 CBETOJIMO OT HAIPSKECHHUS.

Tema 2. @usuka amoma.

OnbITEl MO UCCIEIOBAHHUIO CTpOeHUs atoma. IlnaHerapHas Mojenb aToma
Peszepdopna.

[Toctynatel bopa. U3nyuenue u norsiouieHre GOTOHOB MPHU MEPEXOAE aTOMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnaz. ['amMma-u3inydeHue.

3akOH paAMOAKTUBHOTO pacnaga. PaanoakTHBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN POoH n3inydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. JledexTt maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembr
yOPaBIsieMOr0 TEPMOSIAEPHOTO CHHTE3a. JKOJOTMYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaly U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangaptHoi Mmojaenu. KBapk-TriitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EnuHcTBO Qu3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCcTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHas: TOMOorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

HccnenoBanue TpekoB 4yacTHIl (110 TOTOBBIM QoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOTIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro neba. Co3Bes3nus, SpKue 3BE3MBI, IUIAHETHI, UX BHUIMMOC
JIBH>KCHUE.

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIE XapaKTEePUCTUKHU. /[narpaMMma «CreKTpaibHbIN KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CcTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranakruk. Pagnoranaktuky m kBazapsl. YEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Paz0beranue raimakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyYEHHE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HabGmonenuss B Teneckon JIyHbl, MJIaHeT, TyMaHHOCTEH U 3BE3AHBIX
CKOIUIEHUU.

Du3nvecKuil MPaAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHHUI (PU3NYECKUX BEITHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM) ).

O0o01maroniee NOBTOPEeHUE.



O0o00uIeHNe 1 cucTeMaTH3alus COJIEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIbHON M ATHUYECKOH cepax NedaTeIbHOCTH YeIoBeKa, POJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (QyHKIUI
busnueckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEIACTABICHUI
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHuKH, OMOJIOTUH, XUMUHU, TE€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUA: SIBICHWE, Hay4yHbId (DaKT, rumoresa, (U3MUecKas BEJIWYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I POBast J1adopaTopusl.

Mamemamuka: peuieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXE€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
OTpeJIesIeHHE TUIOMIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocun: >nektpuyeckue SBICHUS B JKUBOW MpUpone, KoseOaTeabHbIe
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKU TpH MPOU3BOJICTBE
AJIEKTPO3HEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
npUpoe.

Xumusa: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUITMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dboToCchEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTop MEepeMEHHOrOo TOKA, MHAYKIMOHHAs IeYb,
JMHUM 3JIEKTpONepeay, 31€KTPOJIBUraTelb, pajap, paluonpuEMHUK, TEJIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHasl Oarapesi, CIIyTHUKOBbBIE
IPUEMHHKH, sJIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeaMera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCsl pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh  TPAXJAHCKOM  TO3UIMM  OOYyYalomierocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKHX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTb B CaMOYIpaBlieHWMH B  00pa3oBaTebHOMN
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMMU  HWHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU ESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakJIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OILICHUBATh CUTYAI[MIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy TIyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHUWE K MHPY, BKJIKOYAsg OCTETUKY HAy4HOTO
TBOPYECTBA, MPUCYILIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



MHTEpEC K pa3nuyHbIM chepam npoecCHOHATbHON AEITETbHOCTH, B TOM
YHUClie CBSI3aHHBIM € (U3UKOW M TEXHHKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oyayiiel nmpodeccuu u peaan3oBbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUIO M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHHE M OCYILIECTBICHUE NECUCTBUUA B OKpPYXaIOIIEH cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 (PU3HMKe.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYyYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYID M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHAUBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jijornueckue 1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBATh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAeATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMSI B PacCMATPHUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLIEHUBATh PUCKU TOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH Pa0OTy B YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATHBHOE MBIIUICHUE MTPU PEIICHUN KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:

BJIa/I€Th HAy4YHON TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJAMU
buznuecKoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATEeTLHOCTH B 00JacTH (PU3WKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB pemieHus 3amad  (pU3nIeCcKOoro
COZIepKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB ITO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U IPUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00IACTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Yy €€ PpEIICHUs, HaXOIUThb ApPTryMEHThl s
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJM3UPOBAaTh IMIOJIYYECHHBIE B XOJI€ PEIICHHS 3aaud pPe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH PUBUKH;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OpPUTMHAIBHBIC MOJX0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATHUBHBIC PEIIICHUSI.

Pabora c nnopmanueii:

BJIAJE€Th HAaBBIKAMH MOJYy4YE€HUS HUHPOPMALMHU (PU3HUYECKOTO COIAEPIKAHMS
U3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHaJli3, CHCTEMAaTU3allMI0 M UHTEPIpEeTalni0 MHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENICHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3alMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pPecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€30aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (popMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aIIH.

KoMMmyHHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha YypoKax (U3UKHM U BO BHEYPOUYHOMH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHIMBUIYAJIbHON padoThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILIECTBIIATh ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIHO COCTABJIATH IUIAH PELIEHUS! PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ yYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacupsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apTyMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMUA B 00JIaCTH
(Gu3MKHN, TOCTOSHHO TOBBIIIATH CBOM 0OOpa30BaTeIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, IMOIUOHAIbLHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHTYallMsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

WCIIOJIB30BaTh TPHUEMBI pedeKkcuu I OICHKA CUTYyaIluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

IIPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MIPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATBHBIN UHTEIUICKT, MPEIOoJIararoIIi
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIIOYAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHWMATh  AIMOIIMOHAJILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro IPH OCYIICCTBICHHH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH  BHICTPAWBAaTh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemaTth KOH(MIUKTHI.

[MPEAMETHBIE PE3VJIbTATBI



K xonny oOyuenuss B 10 knacce mpeaMeTHble pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

NOHMMATh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3UYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (U3UUYECKON TEOpHUH B
(dbopMHUpPOBaHUYU MTPEACTABICHUM O (PU3UUECKON KapTHHE MUPA;

pasznuyaTh YCJIOBHMS MNPUMEHMMOCTH MojeNned (QU3MYEeCKUX Tel W
IpOLIECCOB (SIBJICHUI): HWHEpIHUaNbHas CHUCTEMAa OTCYETa, aOCOJIOTHO
TBEpIOE TEJIO, MATEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TmMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
ynpyroe 1 a0COJIFOTHO HEYIIPYroe CTOJIKHOBEHHUS, MOJIEH Ta3a, KUIAKOCTU
U TBEPAOro (KPUCTAIIMYECKOI0) Teja, UACATbHBIN ra3, TOYEUHbIN 3apsi,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paszinyath YyCJOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHIATH MEXAaHMYECKHE MPOLECCHl U SIBJICHMS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMELICHMUS,
3akOHbl HproOTOHA, NpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHHMSI, 3aKOHBI COXPAHEHUSI UMITyJIbCa U MEXaHUYECKOU
DHEPrUH, CBSI3b Pa0OTHI CUJIBI C U3MEHEHHEM MEXAHMYECKOW 3HEprud,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3zoBanuii ['anuses, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON HEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBaTh U OOBACHATH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCIOIB3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MOJEKyIsipHOW GU3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS HWJCAIBHOTO Ta3a CO CpeaHen
KMHETUYECKOW SHEpPruel TEIJIOBOTO JBWKEHHUS M KOHLEHTpALUEN €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CPEIHEH KHUHETHYECKOU
DHEPruer TENIOBOr0 JBUKEHUS €ro YacTHL, CBS3b JABJICHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJ M €r0 TEMIEepaTypor, YpaBHEHUE
MenneneeBa—Knamneipona, TMepBbId 3aKOH TEPMOIAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SBJICHUS, HCIOJIbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULNN 3IEKTPUUECKUX
IIOJIEH, NPU ITOM YKa3bIBas YCJIOBHMS INPUMEHUMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LENA U JUId 3aMKHYTOM JJIEKTpUYECKOM Ienu, 3akoH Jlxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTPoIn3a);

ONKCHIBATH (PU3NYECKHUE MPOLIECCHl U SBJIECHUS, HMCIOJb3YysS BEJIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWJIA TSHKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHWs, MOIIHOCT,
DHEPrus B3aMMOJEHUCTBUS Tena ¢ 3emi€éil BONM3M €€ MOBEPXHOCTH,
HEeprusi ynpyrod nedopmanuyd NOPYKHUHBI, KOJHMYECTBO TEIUIOTHI,
abcoytoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSS
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HIealbHOro Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpsHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTATUYECKOIO MOJIH,
Pa3HOCTh  MOTEHLMANOB, JJEKTPOABIKYLIas CWja, CWIa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUMA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI[ BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKeHUE, MudPy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIN3aLUsl, HAlIPaBICHHOCTh
TEIJIONepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIIMATBLHOCTh TOBEPXHOCTH
3apsKEHHOT O IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUECKON BETHUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IIPSAMBIX  HW3MEPEHHM, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHNH, JENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBAaTh AOCONIIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0I01aTh MpaBuiia OE30MaCHOTO TPyla IPU MPOBEAECHUHN HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(bu3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKkux TEOpUl NpH MCHOIB30BAHUM MaTEMaTHUYECKUX METOJI0B
pelIeHys 3a/1a4, IPOBOAUTh pacYEThl HA OCHOBAHWH MMEIOLIUXCS JaHHBIX,
aHANM3UPOBaTh pPE3yNbTaTbl M KOPPEKTUPOBATh METOJbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloule MNPUMEHEHHUsI 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3UKHU, a TAKXKEe MHTErpalud 3HAaHUHM U3 IPYrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOWUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAayKHh, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATH MOCJEICTBUSL OBITOBOM M MPOU3BOIACTBEHHON
NeSATEIbHOCTH YEeJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMu, C
HO3ULHI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JTOCTHKEHHI
HAyKd W TEXHOJOTMW JUIsl JajJbHEHMIIEro pPa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM I TIOHUCKA, NepepalOTKH U TPEAbSIBICHUS yuyeOHOW WU
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHpOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMalMio ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTeNIbHbIE YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy IPyMIbl, PAMOHAIBHO PAacCIpeAesiTh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHUBATHh BKIJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIINHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHEIUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQHIIS.

K xonmy oOyuenuss B 11 knacce mnpenMeTHBbIE Pe3yibTaThbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeIbHOCTH YeIOBEKa, POJb U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJIb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBEKa U JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTUH, 3HaYCHHE OMUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTHFHON M MPOTHOCTUYECKON (GYHKIMN (PU3ndeckoil Teopuu —
AIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOMU
¢bu3uku, poib (puznyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpa, MeCTO (PU3MUYECKOM KapTHUHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHSl TPUMEHHUMOCTH MoOJeNe (U3UYECKUX Tel U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHUYECKHE KOJeOaHts, MaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MAaSTHUK, TAPMOHUYECKHE BOJHBI, WJICATHHBINA
KOJIe0aTeNIbHBIN KOHTYp, TOHKas TMH3a, MOJIeTIe aToMa, aTOMHOTO SiAjpa U
KBAaHTOBOM MOJICJIM CBETA;

paznuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHHS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, npaBuwio Jlenma, cBsa3p  DJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI  KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODUHIITEHHA IS
doTodpdexra, mnepBbli U BTOpOM mocTynarel bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAaKTUBHOTO pacmaia);

OMUCHIBATh (PU3MUECKUE TPOIECChl W SIBJICHUS, UCMOJb3Ysl BEJIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANIOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABUKYIIAS CUJIa CAMOMHIAYKLIHMH, SHEPrUsi MArHUTHOTO TIOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCJIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMATHUTHAS UHYKIIMS, CAMOWHTYKIIUSI, PE30HAHC, HHTEP(PEPECHITUS
BOJH, Judpakuus, JIUCHEpPCHUs, T[OJHOE BHYTPEHHEE OTpakKeHHe,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (puznyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIATh HAMpaBJICHUE WHAYKIIMA MArHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH U300paKeHUE, CO3]aBaEMOE IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalim3a W OOBSACHEHHS  (U3UYECKUX  MPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUS HeOECHBIX TeJ, SBOJIONNHN 3BE3N U Beenennoii;
MPOBOJUTh HCCICOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUN, TMPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHUH, JenaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIICIOBAHMS,

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU STOM
BbIOMpaTh ONTHUMAJBHBIN METOJ W3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTDH OMBITHI 10 MPOBEPKE MPEIOKESHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIy4YE€HHBIE PE3yJIbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3bI;

OTKCHIBAaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh IpaBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax ydueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENIbCKOM M MPOEKTHOM JIE€ATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(¢u3MYecKO MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MoOJeNd, OTBEYarolMe TpeOOBaHMUSM 3a/ayd, HPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
IpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB pEUICHHS 3ajad,
POBOANTH PAcu€Thl HA OCHOBAaHUH MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METO/ABI PELICHUS C YYETOM MOJyYEHHbIX
pe3yJbTaToB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3aeNoB Kypca PU3UKH, a TAKKE WHTETPAIlMN 3HAHUN U3 IPYTHX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCykKIEHUI C ONOPOi Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHUS OCHOBHBIX
IPUHIIUATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHI BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHaAJIM3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM M IPOU3BOACTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH MpolLieccaMu, C
MO3UIINI 3KOJIOTHYECKON O€30MacCHOCTH, MPEACTABICHUN O PAIlMOHATEHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEpKaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr0  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHU3aIMOHHBIC U NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBINIOJTHEHUSI IPOEKTHBIX U YyU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy IPYIIIbI, PALIMOHATIBHO PACHIPENEIATh AeTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHUE paccCMaTpUBaeMOi poOIeMbl;

IPOSIBIISATE MOTUBALMIO K Oyayiiend npodhecCUuOHATBbHON AESITeIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO PODUIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusie IlpakTuueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS IIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' A A prpon https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHeMaTIa 0 https:/m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 | Jumawika 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka [JOK
23 Cramika Teéproro Tena . : https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 hitps:/m.cdsoo.ru/f16b68d7
Hroro no paszneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
. bubnmnoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 hitps/m.cdsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 TepmoanHamuka. TernoBsle MalIMHBI 20 1 hitps-//m.cdsoo.ru/f16b68d7
3.3 ArperatHble cOCTOsIHUS BenlecTBa. Da3oBbie 14 1 bubnmnoreka [JOK




TIEPEXOJIbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
41 MEKTPHIECKoe moze 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 hitps-//m.cdsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBMYECKUN TIPAKTUKYM
. bubmuorexa [JOK
> Pr3HIECKHi IPAKTUKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




11 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859¢f1
bubmuorexa [JOK
1.2 1 1
UICKTPOMAHHTHAS HHAY K 3 https://m.edso0.ru/39859ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXAMIICCKAC KONICOAIS 0 https://m.edsoo.ru/39859%f1
bu6mmoreka [IOK
2.2 1
DNeKTPOMarHUTHHIE KONEOaHUS 5 https://m.eds00.ru/39859¢f1
)3 MexaHu4ecKue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
’ BOJIHEI https://m.edsoo.ru/39859f1
2.4 Onrruka 25 1 bubmorexa [JOK
https://m.eds00.ru/39859¢f1
Hroro no pazgeny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/39859¢ef1

Uroro no pazgeny




Pa3znesn 4. KBAHTOBASA ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOM yajn3M 15 bubmmorexa LIOK
) PHyCKy AP Y https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
4.2 o 5
1M aToMa https://m.edsoo.ru/39859%¢f1
43 ®du3uKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 bubnuorexa [JOK
) YaCTHI] https://m.edsoo.ru/39859f1
Hroro no pazgeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pazgen 6. PU3HUECKHIN MIPAKTUKYM
. bubnuorexa [JOK
6.1 PusHeCKHit IPAKTHKYM 16 16 https://m.edsoo.ru/39859¢f1
Hroro no paszneny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [JOK
’ NeSITeIbHOCTH, TPUOOPETEHHOTO TPU https://m.edsoo.ru/39859¢f1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazmeny 15
bubmuoreka [JOK
P 1
CICPBHOC Bpertt 0 https:/m.edsoo.ru/39859f
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
! dusmka — pyHAaMeHTaTbHAs HayKa O | Bbu6motreka [JOK
pUpoLE https://m.edsoo.ru/1beef346
) Hayunslit MeTO IO3HAHUSA U METOABI | bubnuoreka [IOK
UCCIIeIOBaHMS (PU3NICCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOpHs B MpoOLIECcCe
P P P bubnuoreka [{OK
3 Mo3HaHus pupoabl. Habmonenne u 1
https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (PU3UKe
4 CniocoObl u3mMepeHus HU3nIecKux | bubmmoreka [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GOPMUPOBAHUU | bubmuoreka [IOK
COBPEMEHHOM HAYYHOW KapTHHBI MHPA, https://m.edsoo.ru/eabbded1
B MIPAKTUUECKON JIEATEILHOCTH JIIOIeH
Mexanunueckoe aBuxeHue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnunorexa LIOK
MEXaHU4eCcKoro apuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1auu MEXaHUKH
8 Paaguyc-BekTop MarepuaibHOM TOUKH, 1 bubnmnorexa [JOK




€T0 IMPOCKIMKU HAa OCHU KOOpJAMWHAT.

Tpaekropust. [lepemenienune. CKOpocTb.

Hx npoexknuu Ha OCH KOOpAWHAT

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['paduueckoe onucanue

https://m.edsoo.ru/30a108a5

bub6nmoreka [IOK

? PaBHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo.ru/89ba7190
JIBI>KECHUS

10 CrioxxeHue nepeMeIeHnii 1 CKOpocTei. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BUKEHUE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. Bbu6mmoteka [JOK
[IpsimonHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSAMOJIMHEMHOTO JBHXKEHUS C bubnuorexa [IOK

https://m.edsoo.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
CBobosHoe nmajieHue. Y CKopeHue

13 C¢BOOOIHOTO MaeHNA. 3aBUCUMOCTD bu6nunorexa LIOK
KOOpIUHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢c
BPEMEHHU U UX IpapuKu

14 JIBukeHue Tena, OpOIIeHHOTO O] bubnuoreka [{OK
YIJIOM K TOPH30HTY https://m.edsoo.ru/71cbb4£5
KpusonnueliHoe nBuxkeHue. J[BrmxeHue
110 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopocTs. [Iepuon u yacrora. bubnmorera LHOK

https://m.edsoo.ru/33196fbe
LlenTpocTpeMHUTENBHOE U TTOJIHOE
YCKOpEHUe
16 KonTtponbHas pabora o Teme bubnworexa LHOK

https://m.edsoo.ru/1242£32¢




"Kunemaruka"

IIepsblit 3ak0H HproTOHA.
WuepunanpHbple CUCTEMBI OTCUETA.

bubnunorexa LIOK

17 [Tpuniun oTHocuTenpHOCTH ["anues. https://m.edsoo.ru/5a9¢4a64
HewnHepuuanbHble cCCTEMBI OTCUETA
13 Cuita. PaBHOIEHCTBYIOIIAS CHJIA. bubnmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue ten. Tpernit 3aKk0H bubanorexa [JOK
Hrrotona https://m.edsoo.ru/57dbas505
[Ipunuun cyneprio3unuu cuil. Pemenue Bu6morexa LIOK
20 3a/1a4 Ha IPUMEHEHNE 3aKOHOB
https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBAJICHTHOCTh I'PABUTALIMIOHHON 1 buGnuorexa [IOK
. https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
2 Cuita TS)KeCTH U YCKOPEHHE bubnmnorexa [JOK
CBOOOJTHOTO TIAJICHUS https://m.edsoo0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
3 HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas bubmuoreka [IOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa
bu6nunorexa LIOK
24 Cuna ynpyrocru. 3axor I'yka. Bec Tena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BubI cun bu6muoreka [JOK
25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C https://m.edsoo.ru/1fa86499
Y4ETOM CUJIbI CONIPOTUBIIEHUS CPE/IbI https://m.edsoo.ru/2cb29676
26 HaBnenue. I 'napocrarnueckoe but6mmoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOJFOTHO TBEPIOE TEIIO. bubnmnoreka HOK
27 [TocTynarensHOE U BpalaTeibHOe bubmuoreka [JOK
JIBHJKEHUE TBEPOTO TEa https://m.edsoo.ru/2b95d57e
73 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
BpauieHus. [1inedo cubl https://m.edso00.ru/653d3459
CrnosxxeHue cuil, IpUI0KEHHBIX K
29 TBepAOMYy Teiny. LleHTp Tsokectu Tena. Bu6mumotexa [JOK
VYcnoBust paBHOBECHS TBEPIOTO Teda. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus
bubnunoreka LIOK
30 Pemerre saxa< https://m.edsoo.ru/dc1caacO
31 KonTtponpHast pabora o Teme Bbu6moreka [JOK
"Iunamuka. CtaThka TBep10ro Tena" https://m.edsoo.ru/9f5a574¢
HNMnynsc MaTepuanbHOM TOUKH,
3 CHCTEMBbI MaTEpPUAIbHBIX TOUEK. LIeHTp bubnnorexa [JOK
Macc CUCTEMBbI MaTepUaIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o0 IBUKEHUU IIEHTPA MacC
NMiynbC cuilbl 1 I3BMEHEHHE UMITYJIbCa
33 Temna. 3aKOH COXPaHEHUsSI UMITYJIbCa. bubmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHKEHUE
MoMeHT uMItysbca MaTe€pUaIbHON
34 touku. [IpencraBnenue o coxpaHeHUn bubmuoreka [IOK
MOMEHTA UMIIYJIbCa B [IEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
TTOJISIX
bubnunorexa LIOK
35 Pemerue 3anau https://m.edsoo.ru/f7706d63
36 Pabota cuibl Ha MaJIOM M Ha KOHEUHOM bubnuoreka [{OK

nepemenienn. [ padpuueckoe

https://m.edso0.ru/913974c7




MIPEICTABJICHHE PAOOTHI CHITBI.
MorHocTs CHJIBI

Kunernueckas sneprus. Teopema 06

37 W3MEHEHNN KHHETHUECKON YHEPTUH bubmorexa LIOK
. p https://m.edsoo.ru/9a5e2e74
MaTepHaITbHOU TOYKH
IToreHinanpHble U HEITOTEHIIUAILHBIE
38 cuisbl. IloTeHnmansuasg sueprusa. Bropas buGnuorexa [IOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKopocThb. CBS3b
paboThl HEMOTEHIIUATBHBIX CHJI C
39 A3MEHEHNEM MEXAHNYECKON DHEPTUU buGnuorexa [IOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON dHEPTrUun
Yupyrue u e € CTOJIKHOBEHUS.
40 vy E]ZI:CHH@ BeyH If }J,IFJII/I IUTSL NeaIbHON bubnuorexa [IOK
P PHY https://m.edsoo.ru/f30f43b6
SKUIKOCTH
41 KonrtpomnsHas pabota no Teme "3aKoHbl bubmuoreka [IOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBieHuil 0 IpUpPoOIe
P PP bubmmoreka IIOK
42 TermnoThl. OcHoBHEIE nToI0keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe ABHKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPALIX TeJ. XapaKkTep IBWKCHUSA U bubmorexa HOK
P L P p https://m.edsoo.ru/c44d02e2
B3aMMOJEHCTBHUSA YaCTHUI] BELIECTBA
Macca u pa3Mepsl MOJIEKYT (aTOMOB).
P P ya ( ) bubmuorexa [JOK
44 KoymuecTBo BemecTBa. IlocTossHaas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TerioBoe paBHOBECHE. bubnmnorexa [JOK




IlIkana Lenbcust

https://m.edso0o.ru/0070d493

46 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/1531abas
. bu6nmoreka [IOK
47 WneanpHblii ra3. ['a30BbIe 3aKOHBI hitps://m.cdsoo.ru/1deb2367
43 VYpaBuenue Menaeneena-Knanelipona. bubmuoreka [JOK
Pentenue 3anau https://m.edsoo.ru/8d12¢328
49 AOcomoTHas Temreparypa. 3akoH bubmmoreka [JOK
JlanpTOHA https://m.edsoo.ru/14e02d1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
NOCTOSTHHBIM KOJMYECTBOM BEIIICCTBA https://m.edsoo.ru/68878d51
I'padpuaeckoe nmpencraBiaeHue Bu6morexa [IOK
51 M30IIPOIIECCOB: U30TEPMa, U30X0pa,
https://m.edsoo.ru/1344327b
n3zobapa
52 OcnoBHoe ypaBHeHue MKT bubmorexa LIOK
https://m.edsoo.ru/c8094721
bu6nmorexa LIOK
>3 Pemenme sana- https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHel KHHEeTHYECKON SHepruen https://m.edsoo.ru/c38af875
MOCTYIATEIBLHOTO TEIMJIOBOTO JIBHKECHUS
€€ yacTull
55 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuoreka [{OK
o teme "OcHoBel MKT" https://m.edsoo.ru/09d 12fd8
56 KonTponbhas pabota no teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamudeckas cucTeMa. 3a/laHne but6mmorekxa [IOK




BHeIHUX ycnoBuit aiist TJ[ cuctemsl.
Bnemnue v BHyTpeHHUE TapaMETPHI.
[Tapamerpsr T/] cuctemsl Kak cpegHue
3HAYCHUS BEJINYMH, OIIMCHIBAIONIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

Hy.]'ICBOG Ha4yajl0 TCpMOJAUHAMUKU.

bub6nmoreka [IOK
58 Camonpoun3BoJibHas pesaKca T
MOTIPOHSBOTILHAA Pt st TA https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mojenb uieaqbHOro ra3a B
bubnuoreka [{OK
59 TEPMOJUHAMUKE. Y CIIOBUS
. https://m.edsoo.ru/29355001
MIPUMEHUMOCTHU STOH MOJIEIH
60 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPKEHHE JIJIs1 BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal178d0
BrIpaxxenue 111 BHyTpEHHEH SHEPTUH
61 OHOQTOMHOT'O HJICAJIBHOTO Ta3a. bubnuorexa [{OK
KBasucraruyeckre u HeCTaTUYECKHE https://m.edsoo.ru/acScacl5
MPOIIECCHI
OnemeHTapHas paboTa B
& TepMoanHaMuKe. Beraucienue padoTs bu6nunorexa LIOK
1o rpaduky mnpouecca Ha pV- https://m.edsoo.ru/741d5738
JIuarpaMme
Temnonepeaaya Kak crnoco0 U3MEHEHUs
63 BHyTpeHHel sHepruun T/l cuctemsl 6e3 bubmmorexa [IOK
yip P https://m.edsoo.ru/3d734561
COBepIUIEHHS pabOThI
64 KoHnBek1ysi, TennonpoBoaHOCTb, bubmuoreka [JOK
HU3JIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KonuuectBo TemnoTsl. TenmnoéMKOCTb but6mmoreka [IOK

Tena. Y 1eapHas U MOJISIpHAs

https://m.edsoo.ru/7ba67355




TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAaHUsI TOTLJIMBA

66 Pacuér xonu4yecTBa TEIIOTHI IpU bubmmoreka [JOK
TerJionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTne 06 amuabaTHOM mpoIiecce. bubnmnoreka HOK
[IepBblii 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonuyecTBo TemioTe! u paboTa Kak
68 Mepbl U3MEHEHUS] BHYTPEHHEN SHEPTrUU bubamorexa LOK
https://m.edsoo.ru/b047alcd
T/l cuctemsl
BTopoii 3ak0OH TepMOIMHAMHKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [{OK
nporeccoB. HeoOparumocTth https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 [IpuHIMIIBI AEHCTBUS TEIIOBBIX bubnunoreka LIOK
marmuH. KITJ https://m.edsoo.ru/2e945513
71 Maxkcumansuoe 3Hauerue KIT. [ukr bubnuoreka [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
2 Pemenne 3anay https://m.edsoo.ru/b3efal 8b
DKOJIOTHYECKUE aCTIEKThI
7 HCIIOJIL30BAaHUS TEIJIOBBIX JBUTaTEIICH. bu6nmorexa LIOK
TertoBoe 3arpsi3HEHUE OKPYKarOIEH https://m.edsoo.ru/9867aaa7
cpenbl
bubnunorexa LIOK
4 Pemerve 3a1as https://m.edsoo.ru/c8c70432
O0001IeHne 1 cucTeMaTU3aINs 3HAHUI
bubnunorexa LIOK
75 no teme "Tepmonunamuka. TermoBbie

MAaInuHb!"

https://m.edsoo.ru/28d62b3f




KonTponbhas pabota no teme

bub6nmoreka [IOK

76
"Tepmonunamuka. TeniaoBbie MalIUHbL" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIECHCAIUSL.
77 I/Iclr)[a egne U KUIleHue. Y nejabHas buGnuorexa [IOK
p ' https://m.edso00.ru/6f8e6777
TEIJI0Ta MapooOpa3oOBaHM
Haceplmiennplie 1 HEHACHIIIIEHHBIE TTAPHI.
KauecTBeHHas 3aBUCUMOCTE ILJIOTHOCTH
U JABJIEHUS HACBIILIEHHOIO 1apa OT
p bubnunoreka LIOK
78 TEMIEPATYpPhl, UX HE3ABUCUMOCTH OT
. https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIICHHOTO T1apa.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT
ABJICHUS B )KUIKOCTHA
79 Brnaxxnocts Bo3ayxa. AGCOIIOTHASA U Bbu6motreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bubnunoreka LIOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammyeckue n
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubamorera LOK
p ) P https://m.edsoo.ru/20a88a03
KpUCTAJJIOB
[InaBnenue u KpucTaUIM3aIUA.
bu6nunorexa LIOK
82 YV nenbHas TEMI0Ta IIJIaBICHHUS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
ehopMany TBEPIOTO TENA.
Aedop P bubmuorexa [JOK
83 Pactsxenne u cxatue. Casur. Moayib
. https://m.edsoo.ru/dalaabl0
FOwnra. IIpenen ynpyrux nedopmanuit
TennoBoe paclIMpeHue KUIKOCTEN U
N bubmuorexa [JOK
84 TBEPBIX T€JA. AHTAPMOHU3M TEILJIOBBIX

KoJIeOaHMI qacTull BEIICCTBA

https://m.edsoo.ru/7baSedf2




25 [IpeoOpazoBanue 3HEpruu B (ha30BBIX bubnmnoreka HOK
nepexogax https://m.eds00.ru/97a0672f

bu6nmoreka [IOK

86 0% €HUE Te 0

PABHCHHE TEIIOBOTO bajancd https://m.edsoo.ru/ab1521fb
bub6nmoreka [IOK

87 P

cHcHie sazat https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.

28 Kanunnspueie sBnenus. JlaBiaenue moj bubmuorexa [JOK
VCKPHBIICHHON ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O06o011eHre U cucTeMaTu3alus 3HaHu|

" bubanorexa [JOK
89 1o TemMe "ArperarHble COCTOSIHUS
" https://m.edso00.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTponbhas pabota no Teme
90 "ArperaTHble COCTOSTHUS BEIIECTBA bubmorexa [IOK
P | - ' https://m.edsoo.ru/7dc2a739
®dazoBbIE NEPEXOBI
DneKkTpu3anus Tei U €€ MpOosiBJICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubmuorexa [IOK
JJIEKTPUYECKUX 3apsaa0B. [IpoBogHUKY, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U TTOITYIPOBOIHUKHI
DneMEeHTapHBIN AMEKTPUUECKUH 3apsi.

92 3aK0H COXpaHEHUs AIEKTPUIECKOTO bubmorexa HOK

P P https://m.edsoo.ru/f49afd24
3apsia

93 B3aumopeiictBue 3apsioB. ToueuHbie bubnmnoreka [JOK
3apsanel. 3akoH Kynona https://m.edsoo.ru/445b7746

bubnunorexa LIOK

94 Pemenne 3amau https://m.edsoo.ru/6b87ecS5a

https://m.edsoo.ru/08fc19bc




Onektpuueckoe noiie. Ero neiicteue Ha

bub6nmoreka [IOK

95
DIIEKTPUUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [Tpo6usiit 3apsa. Jlunuu bubnmoreka [JOK
HANPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIS. https://m.edsoo.ru/3dac6957
OIHOPOOHOE IEKTPUUYECKOE T10JIE
[TorennmanbHOCTD

97 3JIEKTPOCTATHYECKOTO MoJjsi. Pa3HOCTH bubmmorexa LIOK

P ' https://m.edsoo.ru/80021447
MOTEHIMAJIOB U HAIIPS)KEHUE
[ToTenuunanpHas sHEpTUs 3apsiia B
98 AJIEKT OCTaTI/I‘IGCKOI\I/I) noiie Ii_IOTeHIII/IaJI bubmorexa LIOK
P ' https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO T1OJIS
CBs13b HANPSHKEHHOCTH TIOJIST U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmmorexa LIOK
P I a https://m.edsoo.ru/df7a6838
AJIEKTPOCTATUYECKOTO T1OJIS

100 [TpuHIMI Cynepno3uLH bubmuoreka [IOK
JJIEKTPUYECKUX TIOJIEN https://m.edsoo.ru/Ocfe4abe

bu6mmoreka IIOK

101 Pemenue 3anau

A https://m.edsoo.ru/5a582263

102 ITone Toueunoro 3apsana. Ilone bubmmnoreka HOK
PABHOMEPHO 3apsKEHHOU cepbl https://m.edsoo.ru/b297b5c¢3
ITose paBHOMEPHO 3apsIKEHHOTO IO

103 00Bvémy mapa. Ilone paBHOMEpHO brbmmorexa [TOK

Y E) ) p . p https://m.edsoo.ru/f7a665¢ee
3apsKEeHHON OECKOHEYHOM TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM bubmuorexa [IOK
noJie. Y CJI0BUE paBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab

105 JIMBIEKTPUKHY U ITOJIYIIPOBOHUKH B bu6muoreka [JOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5s




Konaencarop. D1eKTpoEMKOCTh

bu6nmoreka [IOK

1 ' .
06 Komnencatopa. JNCKTPOSMKOCTS https://m.edsoo.ru/845b4f73
MJIOCKOTO KOHAEHcaTopa
107 [TapannenbHOE coequHEHNE bubnmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCAUHCHUE bubnunorexa LIOK
KOHJICHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsKEHHOT0 KOHJIEHCATOpa bubmorexa [IOK
p p A P https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo0.ru/27434040
111 JIBro>keHue 3apsiKEHHOW YacCTHUIIbI B bubnuoreka [IOK
OTHOPOJHOM 3JIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Perenue 3agau
113 O0001eHne U cUCTEMaTU3aLNS 3HAHUI bu6nmorexa LIOK
o Teme "DnekTpuueckoe mnoie" https://m.edso0o.ru/5752603f
114 KonrponbHas pabora no reme bubmuoreka [IOK
"DnekTpuueckoe mosue" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS
115 CYIIIECTBOBAHHUS ITOCTOSIHHOTO bubmorexa HOK
v https://m.eds0o.ru/233311b5
AIEKTPUYECKOTO TOKA
bu6mmoreka IIOK
116 Hcro oka. Ha enue u JJ[C
roumiki Toka. Hanpsxeriie i 91 https:/m.edso0.ru/0839a1 15
17 3akon OMa 11t yJacTKa IeTH. bubnuotexa [JOK
DJIEKTPUUYECKOE COTPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHCHUMOCTb COITPOTUBIICHUS bubmuoteka [IOK

OIHOPOJHOIO IMTPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51




JJIMHBI ¥ TUI0IaAn IIOIMEPEYHOIO

CceUYeHUs
119 VY nenpHOE CONPOTUBIICHHUE BELIECTBA. bubnunorexa LIOK
Pemenue 3amnau https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, MapauIeIbHOE, bub6nmoreka [IOK
CMEIIaHHOE COeAUHEHUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuért pa3BeTBIEHHBIX ANEKTPUUECKUX bubnmnoreka HOK
neneii. [Ipasuna Kupxroga https://m.edsoo.ru/1794cf37
122 | Pemene sanax ﬁtltfsj?;f:;;gg/lgsslmw
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubmmoreka [JOK
[xoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubmmoreka [JOK
124 | Pemere sanax https://m.edsoclfru/676lbef
MOIIHOCTD JEKTPUYECKOTO TOKA.
125 TemnmoBas MOIIHOCTB, BRIACAIEMAas Ha bubmmorera OK
https://m.eds00.ru/99750a6f
pesucrope
bubmuoreka [JOK
126 Pemenme saxa- https://m.edsofru/eb72f024
127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE bubmuorexa [IOK
WCTOYHHUKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnmnorexa [JOK
AIEKTPUYECKOH LETH https://m.edsoo.ru/221f40tb
bubnmnoreka [JOK
129 Pemenmne 3anax https://m.edsogru/3580b679
bubnmnoreka [JOK
130 MomHoCT: MCTOUHMKA TOKA https://m.edsogru/aanS 1d8
131 KopoTkoe 3ambikaHue bubmuoreka [JOK




https://m.edsoo.ru/546£5632

132 Komnnencarop B 1€ ITIOCTOSHHOT'O TOKa bubmmorexa LOK
A pE I https:/m.edsoo.ru/35368f3e
bubnunoreka LIOK
133 Pemenne 3ana
tHeH At https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [JOK
AIIEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenwne 3agau mo teme "llocTosSHHBIN bubmuorexa [JOK
ANEKTPUUYECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau mo teme "IlocTOSTHHBIII bubnunoreka LIOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O0001Ienne U cucTeEMaTH3alNs 3HAHUN
137 1o TeMe "I1oCTOSHHBIHN JIEKTPUUYECKUI bubmorexa HOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KoHTpoinbHas pabora 1o Teme bubanorexa [JOK
"TTocTOSIHHBIN ANEKTpUYECKUI TOK" https://m.edsoo.ru/1885ddf1
DeKTpuyecKast MPOBOINMOCTE
139 aSJ'II/I‘ll:)HBIX BE efTB OneKTpUYSCKHUi bubmorexa HOK
p B ) p https://m.edsoo.ru/da794295
TOK B MeTajiiax. CBEpXMpOBOAMMOCTD
DIIEKTPUUYECKHI TOK B pacTBOpax M
140 acIlJIaBax dJIEKTPOJIUTOB. 3aKOHEI bubmmorexa HOK
P P ‘ https://m.edsoo.ru/4b423491
®dapanes s HIEKTPOIU3a
bu6mmoreka IIOK
141 DexTprnueckKud TOK B ra3ax. Ilmasma
P https:/m.eds00.ru/92d92f76
142 DJIEKTPUYECKUH TOK B BAKyyMe. bubnuotexa [JOK
Bakyymabie mpubopbl https://m.edsoo.ru/2E+160
143 DNEeKTpUYECKUN TOK B bubmuoteka [IOK

MOJIYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660




144

[omynpoBoAHUKOBBIE TPUOOPHI

bubnmoreka [IOK
https://m.edsoo.ru/83622200

145

146

147

148

149

Pu3N4eCKU IPAKTUKYM 110 TEME
"M3MepeHue CUiibl TOKa U HANIPSKEHUS
B LI€NIY [IOCTOSIHHOT'O TOKA ITPHU MIOMOILU
AHAJIOTOBBIX U IU(POBBIX
HU3MEPUTEIIbHBIX PUOOPOB" WK
"3HaAKOMCTBO C ITU(POBOM
nabopaTtopueii 1o ¢pusuke. [Ipumepsr
u3MepeHus: PU3NYECKUX BETUUHH MIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Ou3nyecKuil MPakTUKYM IO TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKCHHUS
C IIeJIbI0 OMPEIEIeHNUSI MTHOBEHHOM
ckopocth"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune yCKOpEeHHUs TpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOM IJI0CcKOCTH"
w "HccnenoBanne 3aBUCUMOCTH ITYTH
OT BPEMEHH NPU PABHOYCKOPEHHOM
JIBIDKCHUH"

Du3nUeCcKU IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nafgeHus" win "M3ydenue ABUKeHUs
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3NYeCcKUuil IPAKTUKYM I10 TEME

"N3y4yeHue ABUKEHUS Tela 110
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJTYJIIO

bubnunoreka LIOK
https://m.edsoo.ru/5643ea56

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

bu6nmorexa LIOK
https://m.edsoo.ru/6960b6ef

bubnunorexa LIOK
https://m.edsoo.ru/d1ea2402

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" wim "MccnenoBanue
3aBUCHMOCTH TIepro/1a oOpareHus
KOHHUYECKOIO MasTHUKA OT €T0
napamerpos"”

DuU3nYeCKUi MPAKTUKYM 10 TEME
"NU3Mepenne paBHOJACHCTBYIOIIEH CHJTBI
IIPH IBHKEHUH OpYCKa M0 HAKIIOHHON
wiockocTy" wnn "lIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHU JABUKECHUS
Opycka o HaKJIOHHOH IJIOCKOCTH Ha
3a/laHHOE PACcCTOSIHUE OT €ro Macchl"”

bu6nmoreka [IOK
https://m.edsoo.ru/0b34db84

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3NHOBOM 00pasIe, OT uX
nedopmanun uinn "HMzyuenue
JBUKEHUSI CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUU
650K"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue koappuiienta TpeHus no
BEJIMYMHE YTJIOBOrO KO3 puimeHTa
3aBucumoctd Frp(N)" wnu
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpeHUs" WIn
"U3y4yeHue IBM>KEHUS Ipy3a Ha Baly C
TpeHuem"

bubnunoreka LIOK
https://m.edsoo.ru/b55b81al

bu6nunorexa LIOK
https://m.edsoo.ru/b83b1607

153

Du3n4eCcKuil IPAKTUKYM 110 TEME

bubnunotexa LIOK




"UccnenoBanue ycioBUH paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaiueHus" uinu "KoHncrpyupoBanue
KPOHILUTEHHOB U pacuéT cuil ynpyrocru"
wiu "M3ydeHune ycToiunBoCcTH
TBEPJOTO TeJla, UMEIOIIEro IUIOIAab
onopsI"

https://m.edsoo.ru/4a04f4f7
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Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune uMIrysibca Tena mno
TopMo3HOMY nyTu" unu "U3mepenue
CHUJIBI TSITH, CKOPOCTH MOJEIHU
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
wiu "HMccnenoBanue coxpaHeHus
UMITYJIbCa IPU YIIPYTOM
B3aumoeiicteun" win "M3mepenue
KMHETUYECKON YHEPIUM Tea 1o
TOPMO3HOMY ITyTH"

bubnuoreka [IOK
https://m.edsoo0.ru/8561b28e

155

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUYECKOTO Mpoliecca
(pexoMeH/10BaHO MCIIOIb30BaHHE

1 poBoi 1abopaTopun)" win
"N3yuenne n30X0pHOTO Tporecca" uin
"N3yuenne nzobapHoro npouecca' uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

bu6mmoreka IIOK
https://m.edsoo.ru/e0fe7e07

156

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenue yaenbHoil TernaoéMkoctu"
nn "UccnegoBanue npouecca

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61




OCTBIBaHMS BelllecTBa" WU
"HccnenoBanue aquabaTHOTO
npouecca" win "N3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICUCTBUS U
TeMrepaTypbl KUTICHUS )KUAKOCTEH"

157
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
WCTIApEHUs KUIKOCTEH" Uin
"N3MepeHune yaeabHOM TEIIoThI
raBieHus abpaa" uwin "Usyuenue
CBOMCTB HACBIIIEHHBIX NTAPOB" MU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa Macchl apoB B
nomernieHuun". 3mepenue

K03 pHIHeHTa MOBEPXHOCTHOTO
HaATSDKEHUS

Du3N4eCcKUu IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
W3IIy4eHHS CBETOAMO A" WIN
"N3y4yeHne npoTeKaHus TOKa B LIETIH,
cojiepxkanieii KoHjaeHcaTop'" uiu
"Pacnipenenenue pasHocTH
NOTEHLNAJIOB (HaNpPsKEHUs ) IPU
NIOCJIEI0BATEILHOM COEINHEHUN
KOHJIEHCAaTOpoB"

bubnunoreka LIOK
https://m.edsoo.ru/6bla23b5

bu6mmoreka IIOK
https://m.edsoo.ru/ec424377
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®u3NYecKuil TPAKTUKYM I10 TEME
"UccnenoBaHue CMEIIaHHOTO

but6mmorekxa [IOK
https://m.edsoo.ru/2b179d98




COCIMHEHUS PE3UCTOPOB" MU
"N3MepeHue yAaeabHOro COPOTUBICHUS
npoBoaHukoB" win "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HaKaJTuBaHUs"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"Habnronenue annekrponuza’ win
"N3mepenue 3apsiia 0OTHOBAJIEHTHOIO
noHa" win "MccnenoBanue

bubnunoreka LIOK

160
3aBUCUMOCTH COINPOTUBIICHUSA https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsiTUE BOJIBT-aMIIEPHON
XapaKTEePUCTUKHU auoaa"
PesepBueiil ypok. O0001mEHNE U
161 CI/ICTIe)MaTI/I?,ZII;I/I?I 3HAHUH 110 TEME Bubmuorexa LIOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBurrii ypok. O000111€HIE U
162 CHCTgMaTmZEHs[ 3HAHUH 110 TEME Bubmuorexa LIOK
" " https://m.edsoo.ru/3149956b
JnHamuka
PesepBHbIil ypok. O000IIEHNE
163 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUH 110 TEME Bubmiorexa IIOK
" " https://m.edsoo.ru/0f9752ac
Crartuka TBEpIO0ro Tea
PesepBHbIil ypok. O000IIEHNE U
164 CI/ICTEM&TI/BZII_:[)I/IS{ 3HAHUH 110 TEME Bubmaorexa IIOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXaHUKE
Peseprubrit ypok. O6001eHIE U
165 CHCTEMAaTHU3alLMS 3HAHUH T10 TEME but6mmoreka [IOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
Teopun"

https://m.edsoo.ru/de148976




PesepBHbIil ypok. O0001ICHNE 1

166 cUCTEMATHU3AIUA 3HAHUH 10 TEME 1 bubnmnorexa LHOK
H https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TeniaoBbie MalIUHbL"
PesepBHbIil ypok. O0001ICHNE U
167 CHCTEeMaTU3alMsl 3HaHUH 10 TeMe | bubnuorexa [JOK
"ArperaTHbl€ COCTOSTHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexon"
PesepsHElil ypok. O0001IIEHHE U
P P . bubnuorexa [IOK
168 CHUCTEMaTH3alLMs 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIC
PesepBueiil ypok. O0001mEHNE U
169 CHCTEMaTmZp WS 3HAHUH 110 TEME 1 buGnuorexa [IOK
" If . " https://m.edsoo.ru/3cae6dal
IToCTOSIHHBIN TEKTPUUECKUNA TOK
PesepBubiil ypok. O0001mEHE U
170 CHCTEMaTmZp v 3HaHui 110 Teme "Toku 1 bubnnorexa [IOK
1 " https://m.edsoo.ru/cc7681d4
B Pa3UYHBIX Cpelax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcnl
BzaumopeiicTBrue NOCTOSHHBIX
1 MarHuTOB ¥ MPOBOJHUKOB C TOKOM 1 bubmmorexa [IOK
POBOA ' https://m.edsoo.ru/487a8593
MarnautHoe nosie. ['unoreza Amnepa
BekTop MarHuTHOM MHIYKIIUH.
2 IIpun pI/IH CYIIEPITIO3U I/IIZK MarHUTHBIX 1 bubmorexa HOK
p VH yrep H . https://m.edsoo.ru/4clabccb
nosiei. JInHuM MarHUTHOM MHIYKIIUH
3 MarunurtHoe 1oJ€e MPOBOJIHUKA C 1 bubanorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuwiia AMniepa, e€ HanpaBJICeHUE U 1 bubmmoreka [JOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bubmmoreka IIOK
5 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. | bubnmnoreka [HOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HarpaBJIeHHUE U
7 MoyJib. JIBH>KEHUE 3apsKEeHHON | bubmuoreka [IOK
YaCTHULBI B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rnoJje
bubnunorexa LIOK
8 Pewenne 3ana 1
e ad https://m.edsoo.ru/504e98c7
bubmuoreka [IOK
9 Pa6ota cuel Jlopenna 1 nbmmotexa I1

https://m.edsoo.ru/d518bedb




bubnmoreka [IOK

10 Pemenue 3ama
HeHHe safad https://m.eds00.ru/93617bd9
MarnutHoe 11051€ B BEILIECTBE.
11 DdeppomarueTuky, mapa- u bubnmnorexa HOK
pp - 11ap https://m.edsoo.ru/30ff9608
IMaMarHeTUKHA
OCHOBHBIE CBOMCTBA
12 dbeppomarneTukoB. [I[pumMeHenne bubmorexa HOK
pP P hitps://m.eds00.ru/0b58190a
dbeppoMarHeTUKOB
13 Pemenue 3amau no teme "MarautHoe bubnunoreka LIOK
noJie" https://m.edsoo.ru/5b55¢307
14 Pemenne 3anau 1mo Teme "MarautHoe bubnunoreka LIOK
mose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 UH nn. IToTok BekTOopa MarHuTHOMI bubnnorexa [IOK
ALYKIHH. P https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6nunorexa LIOK
1
6 INC unnyicmm https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubnmnorexa [JOK
®dapanes https://m.edsoo.ru/ab6dec188
18 Buxpesoe anekrpuueckoe noie. Toku bubnmnoreka [HOK
dyko https://m.edsoo.ru/15abe 140
19 OJ1C uHAYKIMH B ABHKYITUXCS bubnnorexa [JOK
MIPOBOJTHUKAX https://m.edsoo.ru/0235¢cc02
bubnunorexa LIOK
2 P
0 CHICHHE 3311 https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 ITpaBuno Jlenma
paBut i https://m.edsoo.ru/bbc22726
22 WnayktuBHocTs. KaTymika bu6muoreka [JOK




WHAYKTUBHOCTHU B LEIIHU ITOCTOSAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
” SBnenune camonnaykiuu. 3/1C bubmmoreka [JOK
CAaMOUHYKLIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIsl KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bub6nmoreka [IOK
25 Petteitte safa https://m.edso0.ru/8869d2b
2% O06o001IeHre U CUCTEeMaTH3als bubnuoreka [{OK
3HaHUU 110 TeMe "DieKTpoinHaMuKa" https://m.edsoo0.ru/76484025
7 KonTponbhas pabota no Teme bubmmoreka [JOK
"OnexkTpoaguHaMuka" https://m.edsoo.ru/8ae09b98
Konebarenpnast cuctema. CBOOOHBIE
28 Kosiebanus. ['apMoHMUYEeCcKHe bubmorexa LIOK
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTnueckoe 1 TMHAMHUYECKOE bubnuorexa [{OK
oIHcaHue KoJieOaTeNbHbIX ABHKEHNI https://m.edsoo.ru/87¢ce9498
DHepreTudeckoe onrcanue. BeiBo
JTUHAMHYECKOTO OMHUCAHUS
30 rapMOHHYECKHUX KoueOaHuM U3 uX bubmmorexa LIOK
https://m.edsoo.ru/e3¢99692
YHEPreTHYECKOTO M KHHEMATHUECKOTO
OTIFICAHHUS
. bubnuorexa [{OK
3 AMIIMTY 1 1 pasa KoneOanmii https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KOJIeOAHHIA.
1 [Teprom ManmbIx CBOOOTHBIX bubnunorexa LIOK

KoJIeOaHUIT MATEMATHUYECKOTO
MasiTHUKA. [leprnoa cBOOOTHBIX

https://m.edsoo.ru/e0399319




KoJie0aHUl NPY>KUHHOTO MasiTHUKA

3aryxaromue KoieOaHus.

bubnunorexa LIOK

33
Breinyxnennbie koiaebanus. Pezonanc https://m.edsoo.ru/72¢93d09

bubnunoreka LIOK

34 ABTOKOIE0A

BToROICham https://m.edsoo.ru/6add2644
bubnunoreka LIOK

35 Penrenue 3anau https://m.edsoo.ru/addeec71

https://m.edsoo.ru/756123c5
Vpok-koH(pepeunus "MexaHnueCKHue
36 K(?JIGGaHI/IS(Ib BpM BIKAJIbHBIX Bubmiorexa OK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O000I11IeHNE U CUCTEMATU3AIUS
. " bubanorexa [JOK
37 3HaHUH 110 TeMe "MexaHnueckue
https://m.edsoo.ru/eb84182f
konebanus"

18 DNEeKTPOMAarHUTHbBIE KOJIeOaHMUs. bubmmoreka [JOK
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTUTYIBI

39 3apsaga KOHAEHcaTopa ¢ aMIUINTY IO bubmorexa HOK

PAAa KORA p YA hitps://m.eds00.ru/093f9af
CHUJIBI TOKA B KOJIEOATEIHHOM KOHTYpPE

40 3aKOH COXpaHEHUsl YHEPTUHU B bubnnorexa [JOK
UJeTbHOM KO0JIe0aTeIFbHOM KOHTYpPE https://m.edsoo.ru/d1e2d543
3aryxarolue 31eKTPOMarHuTHLIE

41 I(OJ'I}:éaHI/IH Brin >1<p CHHBIC bubnmorexa OK

' YA https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC KOeOaHus
IlepemenHsIit TOK. Pezncrop n
42 KOHJICHCATOP B LICHHU IIEPEMEHHOTO bubmmorexa TIOK
& pB I P https://m.eds0o.ru/84836152
TOKa
43 Karyiika "HIyKTUBHOCTH B LIEMH bubnuotexa [JOK




IEPEMEHHOT'O TOKa

3akoH OMa AJ1s1 2JIEKTPUYECKON LIenu

https://m.edsoo.ru/cfa307af
bubnunorexa LIOK

44
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIUIUTYIHOE U OEUCTBYIOIIIEE bubnmorexa HOK
YA A yrom https://m.edsoo.ru/lcac6cdc
3HAYEHHUE CUJIBI TOKA U HAPSKEHUS
46 Pe3onanc B 3JIeKTPUUECKOH 1IETTN Bubmaorexa ITOK
P H hitps:/m.eds00.ru/087506df
bubnunoreka LIOK
47 Pemenue 3anga
teHH At https://m.edsoo.ru/al6836a4
W neanbueiif TpanchopMartop.
48 IIpousso CTBE He(be paqa I/Ip Bubmiorexa OK
p A » TTEpeAL " https://m.edsoo.ru/f97418ae
NMOTpeOICHUE IIIEKTPUUECKOW SHEPTUH
DKOJOTUYECKHUE PUCKHU TIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
49 Kp JILTYPA chom,:«;:lfaHHﬂp Bubmiorexa HOK
YIARTYP § hitps://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM
SKU3HU
bu6nunorexa LIOK
50 Pemenue 3ama
tHeHHn Aat https://m.edsoo.ru/ee6677ed
bu6mmoreka IIOK
51 Pemenue 3anga
tHeHHn At https://m.edsoo.ru/7cab59f8
O00011eHNEe U CUCTEMATU3ALIS
52 3HaHUH 0 TeMe "DJIEKTPOMariuTHLIC bubmmorexa LIOK
! P https://m.eds00.ru/401024a9
KoJae0aHus
53 MexaHudecKkue BOJIHEI. bubnunorexa LIOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJTH bubmuoreka [{OK




https://m.edsoo.ru/d9ae1000

bub6nmoreka [IOK
55 3ByK. XapaKkTEpUCTUKH 3ByKa
https://m.edsoo.ru/138b6f09
56 Wndpassyk u ynprpassyk. LllymoBoe bubnuoreka [JOK
3arpsI3HEHUE OKPYKAIOLLIEH Cpeibl https://m.edso0o.ru/7380038f
bu6nmoreka [IOK
57 Peme
HICHHe safat https://m.edsoo.ru/cfd918bf
53 DJIEKTPOMArHUTHBIE BOJIHBI. bubnmnoreka HOK
N3nyyeHue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprusi 3NeKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >MeKTPOMarHUTHBIX BOJIH.
bubnunoreka LIOK
60 [IpumeHeHue 31eKTPOMarHUTHBIX
https://m.edsoo.ru/49be1f9%
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paJHOCBSI3U U
61 TeJeBuIeHNA. Pagnonokamusi. bu6nmorexa LIOK
ONeKTpOMarHUTHOE 3arps3HEHNE https://m.edsoo.ru/9f96f18
OKPYKaIOIIEH Cpebl
2 KonrponbHas pabora no reme bubmuoreka [IOK
"KonebGanus u BOTHBI" https://m.edsoo.ru/4f7985a0
63 Caet. 3aKOH NPSMOIUHENHOTO bubmuoreka [IOK
pacIpocTpaHeHUs CBETa https://m.edso0o.ru/f9566406
Pemenue 3aga4 Ha TpUMEHEHUE
. bubnuotexa [JOK
64 3aKOHa MPSIMOJIMHENHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Ortpaxenue ceta. [lnockoe 3epkaino. bubnmnoreka [JOK
Cdepudaeckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCOMIOTHBIN U bubnmnorexa [JOK




OTHOCUTEJIbHBIN ITOKa3aTeb
npenomiieHus. [lonHoe BHyTpeHHEe
oTtpaxkeHue. [IpenenbHblil yroiu
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUEC

https://m.edsoo.ru/bc2e55cd

bu6nmoreka [IOK

67 e e e
SAKOHOB OTPWKCHIA 1 HPEHOMICHIA https://m.eds00.ru/49d830a9
cBeTa
Xon nydeit B mpusme. ucnepcust
. bubnuorexa [IOK
68 cBera. CloXKHBIA cocTaB 0eJIoro cBera.
https://m.edsoo.ru/d8e1c3be
LBet
69 JIunzel. @OKyCHOE pacCTOSIHUE U bubmmoreka [JOK
OIITUYCCKAs CHJIA JIMH3BI https://m.edsoo.ru/60441359
70 [MocTpoenne n3o0pakeHuii B TMH3AX U bubnuorexa [IOK
HUX CUCTEMAaX. YBEINUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHUe
71 U300paKEHU, MOIYYAEMBIX C buGnuorexa [IOK
p ’ i https://m.edsoo.ru/5a868f09
MIOMOIIBIO JTUH3
72 I'na3 xak ontnueckas cucreMa bubmmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agad. IIpenensl
73 OPUMEHUMOCTH FC(I;)MCT H4YeCcKou bubmmorexa HOK
p p https://m.edsoo.ru/cd174al0
ONTHKU
74 CKOpOCTh CBETA U METOJIBI €€ bubmuorexa [JOK
A3MEpPEHUS https://m.edsoo.ru/f32aab06
bub6mmorexa [IOK
75 HCIEPCUs CBETA
a p https://m.edsoo.ru/lel6cchbe
b K
76 WNutepdepentius ceeta nommorexa O

https://m.edsoo.ru/5fc0c638




KorepeHTHble HICTOUHUKHU. Y CIIOBUS

77 HAOJIOICHUST MAKCUMYMOB U bubnmorexa LHOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubnuorexa [JOK
78 Pemeriie sana https://m.edsoc%.lru/3061de2b
bubnuorexa [JOK
7 Hpumerienne uirepepenuin https://m.edsogru/6686db08
bubmuorexa [JOK
80 Jludpaicuis ceera https://m.edsocL).Iru/I2ed04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAKCUMYMOB https://m.edsoo0.ru/f998d964
bubnuoreka [IOK
82 Pemenne 3anau https://m.edsof)_.lru/dS 8c4lla
23 [TonepeyHOCTH CBETOBBIX BOJIH. bubanorexa [JOK
ITonmapuszanuus ceera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemerue 3anau https://m.edsogru/056c8 158
85 CBeToBbI€ BJIEHUS B IPUPOJIE bubmmorexa LIOK
https://m.edsoo.ru/0b36363d
26 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b
g7 KonrponbHas pabora no reme bubnmnoreka [HOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paHuUIBI TPUMEHUMOCTH
28 KJIACCMYCCKOW MEXaHUKH. 3aKOHBI but6mmorekxa [IOK
DJIEKTPOIAMHAMUKU U IIPUHIIUII https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH
89 [ToctynaTel cnenuaibHON TEOPUH bubnuotexa [JOK




OTHOCHUTCIIBHOCTH

[IpocTpaHCTBEHHO-BPEMEHHOU
unrepsai. [Ipeobpazoanus JlopeHa.
YcrnoBue NpUuYMHHOCTH.

https://m.edsoo.ru/c56f05cb

bubnunoreka LIOK

90
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3aMe/JIeHre BPEMEHH U COKpaIeHUE
JUIMHBI
01 OHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubmmoreka [JOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € SHEPrUen u
92 AMITYIBCOM PENATUBUCTCKOM YaCTHIIBI bubmorexa HOK
y p HpL https://m.edsoo.ru/b6258ffa
DHeprust MoKos
93 PaBHOBecHOE TEIJIOBOE U3JIyUEHUE bubmorexa HOK
v https://m.edsoo.ru/f54035a5
bubnunoreka LIOK
94 3 B
AKCOH CMCTIErI BHHa https:/m.edsoo.ru/1c5£f752
95 I'unotesa M. [linanka o kBaHTax. bu6mmoreka IIOK
DoToHEI https://m.edsoo.ru/a5ffa218
bu6nunorexa LIOK
96 9
HEPIH M MMITYTILC (oTOHa https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubmuoreka [IOK
CroneroBa. 3akoHsl hoTorpdexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DiHIITEHA 17151
98 doroapdekra. "Kpacnas rpanuna” bubmmorexa [IOK
- NP patuh https://m.edsoo.ru/01ef4556
dboTtorpdexra
99 Hasnenue cera. OnwiTh [1. H. bub6mmorexa [IOK
JleGenena https://m.edso00.ru/64b4f966
100 BoaHoBbIE CBOMCTBA YaCTHI] but6mmorekxa [IOK




https://m.edsoo.ru/f59cfcec

Bosnbl ne bpoins. JnuHa BoaHbI A€

101 Bpotinst u pasmeps! odnactu bubmmorexa LOK
p pasMep : https://m.edsoo.ru/5df8baf1
JIOKAJIN3AlUH JIBUXKYIIICHCS YaCTULIBI
102 KopnyckynsapHO-BOJIIHOBOU AyaIu3M bubmmorexa LOK
PHyCKy AP y https://m.edsoo.ru/8ccab62a
103 Judpakmus 371eKTpOHOB Ha bubnmnoreka HOK
KpucTajuiax https://m.edsoo.ru/30dbal8c
Cnenuduka H3MepEeHUl B MUKPOMHUDE.
104 COO?HS)I_HGHI/IH He];)n e eHéHH(};)CTepr bubmorexa HOK
. pe https://m.edsoo.ru/65783dec
I'eitzenbepra
bubnunoreka LIOK
105 P
CUICHHE rPAGHICCKIX 3aAa1 https://m.edsoo.ru/e70195bd
b K
106 Pemenue pacu€THbix 3a1au nbmmorexa 10
https://m.edsoo.ru/ee9b3182
KouTponsHasa paboTta o TemMam:
107 "OCH(l:))BLI CTOI:')' "KopnyckyisspHO- bubmmorera OK
. ’ " PHYCKYAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIn3M
OIBITHI 110 UCCIIEIOBAHUIO CTPOCHUS
108 aroMma. I[Imanerapuas Moaens aToMa bubnmorexa OK
' P a hitps://m.edsoo.ru/312b750a
Peszepdopna
bubmmoteka IIOK
109 I1 b
OCTYJIaThl bopa https://m.edsoo.ru/404dfa9a
110 Bunpt ciektpoB. CriekTp ypoBHE# bubnuotexa [JOK
JHEPruu aroMa BOJOpoa https://m.edsoo.ru/cf74bl1a
11 CHoHTaHHOE U BBIHYKJEHHOE bubnmnoreka [JOK
HU3JIyYEHHE CBETA https://m.edsoo.ru/f945d85¢
112 Jlazep bubmuoreka [JOK




https://m.edsoo.ru/2288a0c4

113

114

115

HyknoHHas Mozens siipa
I'eiizen6epra-MBanenko. 3apsn u
MaccoBO€ YUCIIO sapa. M30Toms!.
PangnoakTuBHOCTH

3aKOH paJInOaKTUBHOI'O pacraja.
CBolicTBa HOHU3ZUPYIOIIETO
u3ilydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIE
opranusmsl. /lo3zumerpus

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepusie cunbl. Jledekt Macco apa.
S nepHble peakuuu. AnepHbie
peaktopsl. [IpobseMs! yrpaBiisieMoro
TEPMOSIACPHOIO CHHTE3A.
DKOJIOTUYECKUE aCIIEKThl Pa3BUTHS
AIEPHOMN DHEPreTUKH

bu6nmoreka [IOK
https://m.edsoo.ru/34adaSde

bu6nmoreka [IOK
https://m.edsoo.ru/aab98bef

bubnuoreka [{OK
https://m.edsoo.ru/ff1758d0

116

Meroasl perucTpanuy u
WCCJIEIOBAHMS DJIEMEHTAPHBIX YaCTHLL.
DyHIaMEHTAIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENTOHBI.
[TpencraBnenue o CtannapTHOU
Mozenu. KBapk-rirooHHas Mozenb
aJpOHOB

bu6mmoreka IIOK
https://m.edsoo.ru/lac08a5b

117

®u3suka 3a npenenamMu CTaHIapTHOM
Mozaenu. TéMHast maTepus U TEMHas
sHeprus. EnunctBo pusnueckoit
KapTUHBI MUpa

but6mmorekxa [IOK
https://m.edsoo.ru/c026fd37

118

DTanel Pa3sBUTHUA aCTPOHOMUHU.

but6mmorekxa [IOK




3HaueHMe ACTPOHOMUH

[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS PUPOJIbI KOCMUUYECKUX

https://m.edsoo.ru/ad73e145

bubnunorexa LIOK

119
00BbEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edsoo.ru/39¢44028
HUCCIEN0BaHUN
CoBpeMeHHbIE ONTHYECKUE
120 TEIECKOIIBI, PAIHOTEIIECKOIEI bubmorexa LOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHass aCTpOHOMHMS
Bup 3sésnnoro neda. Co3se3nus,
121 SIpKHE 3BE3bI, INTAHETHI, X BUINMOE bubnnorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
IIBIDKEHUE
Comnneunas cucrtema. CoJHILE.
122 CoJHeyHas aKTUBHOCTE. MICTOUYHUK bubnuorexa [IOK
o https://m.edsoo.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE3bI, UX OCHOBHEIC
123 XapaKTEpUCTUKHU. /[[narpamma bubmorexa OK
XAPaKTEPHCTHIE. ANarp . https://m.eds00.ru/42169944
CIEKTPaJIbHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubmmorera OK
https://m.edsoo.ru/b3cb766¢
BnytpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPEICTABICHUS O bubnmnoreka [HOK
MIPOUCXOKICHUH U 3BoTounK ConHIa https://m.edsoo.ru/d09da494
U 3BE31. OTallbl )KU3HU 3BE3 ]
Muneunsiii [1yte — Hama ['anmakTuka.
126 Tune! ramakTuk. YEpHbIE ILIPHI B bubmmorexa TOK
- ep 7IBIP https://m.edsoo.ru/7cd10a0a
s/ipax rajJakTUK
127 Bcenennas. Pacuupenne BeeneHnHoM. bu6muoreka [JOK

3akoH Xabb6mna. Teopus bonbiioro

https://m.edsoo.ru/3dbdf0d2




128

B3pbIBa. PenmmkToBoe HU3JTyUYCHHUC

Macmrabnas crpykTrypa Beenennoil.
MeraranakTuka

bubnunorexa LIOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl aCTPOHOMUU

bubnunoreka LIOK
https://m.edsoo.ru/d37d9ffe

130

131

132

133

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue MAarHUTHOTO I10JIS
IMOCTOSIHHBIX MarHUTOB' MJIM
"NccneqoBaHue CBOVCTB
dbeppoMarHeTUKoB" UiIu
"UccneqoBanue aeiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

dusnyuecKuil NpaKTUKYM 10 TEMe
"NU3mepenue cuibsl Amriepa" wim
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT CHJIBl TOKA" MU
"OnpeseneHre MarHUTHOW WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3nUeCcKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS
AJIEKTPOMAarHUTHOW MHAYKIMU" UK
"OnpeneneHyre HHIYKIIMY BUXPEBOTO
MarHuTHOTo nosus"

Pu3NYEeCKUu IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS
camouHAykiuu" win "COopka Moienn
3JIEKTPOMAarHUTHOTrO reHeparopa’

Pu3nUeCcKuil IPAKTUKYM 110 TEME

bubnunoreka LIOK
https://m.edsoo.ru/67361aef

bu6nunorexa LIOK
https://m.edsoo.ru/fcaec91e9

https://m.edsoo.ru/c36658da

bubnunorexa LIOK
https://m.edsoo.ru/b8fb6391

bubnunorexa LIOK




135

136

137

138

139

140

"N3mepenue neproia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasITHUKOB"

DuU3nYeCKui MPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B
MPY>KUHHOM MasiTHUKE"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOIo ToKa
yepes MociIeI0BaTeNIbHO COCTMHEHHbIC
KOHJIEHCATOp, KaTyUIKy U pe3ucrop"”
i "UccnenoBanue paboThl
HCTOYHUKOB CBETA B LICIU
IIEPEMEHHOT0 TOKa"

dusnueckuil NpakKTUKYM 10 TeMe
"N3yueHune napameTpoB 3BYKOBOM
BOJIHBI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"M3MepeHue nokasaress nIpeaoMIIeHUs
crexna" win "l[lonydenue
n300pakeHHs B CUCTEME U3 TIIOCKOT0
3epKajia v JMH3bI"

Du3nUeCcKu IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BElIeCcTBa
(Ha mpuMepe XUAKUX JIUH3)" WIn
"N3mepenne pOKyCHOTO pacCTOSTHUS
paccenBarIMX JUH3"

Du3nUeCKUu IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,

https://m.edsoo.ru/5d159d35

bu6nmoreka [IOK
https://m.edsoo.ru/a28026bd

bubnuoreka [{OK
https://m.edsoo.ru/89dc2d90

bubnuoreka [{OK
https://m.edsoo.ru/b100661a

bu6mmoreka IIOK
https://m.edsoo.ru/42569¢eal

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f

but6mmorekxa [IOK
https://m.edsoo.ru/8b7ac737




141

142

143

144

145

UHTEP(EPEHITUHN U MTOJSIPU3ALIHH
ceera"

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpenesneHue UMITYJIbCA U SHEPTUU
PENATUBUCTCKUX YacTUll (110
doTorpadusM TPEKOB 3apSHKCHHBIX
YaCTUI] B MArHUTHOM T10J1¢)"

DuU3nYeCKui MPAKTUKYM 110 TEME
"U3mepenne noctosinHoM [lnanka Ha
OCHOBe HccienoBanus Gororpdexra"
nnu "UcciaenoBanue 3aBUCUMOCTU
CHJIBI TOKA YEPE3 CBETOAUO]T OT
HanpspkeHus"

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue crieKkTpa
pa3pexKEeHHOr0 aTOMAPHOT0 BOAOPOAA
U U3MepeHue nocrosiHHon Pundepra”

Du3nUeCcKU IPAKTUKYM I10 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ uCoIB30BaHUEM J103UMETpa”
i "M3yuenue nornomieHus 6eta-
qacTHUI] aJITIOMUHUEM"

Du3nUeCcKUu IPAKTUKYM I10 TEME
"HaOmroaenus 3B€31HOr0 HEOA
HEBOOPYKEHHBIM T'JIa30M C
HCII0JIb30BAaHUEM KOMIBIOTEPHBIX
MIPUJIOKEHUH JIJIs1 ONTPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC

bu6nmoreka [IOK
https://m.edsoo.ru/63756¢c47

bubnuoreka [{OK
https://m.edsoo.ru/eb916f82

bubnuoreka [IOK
https://m.edsoo.ru/ec651eb8

bu6nunorexa LIOK
https://m.edsoo.ru/c3dabebe

bubnunorexa LIOK
https://m.edsoo.ru/1072021e




co3Be3iusi CeBepHOro Moymapus u
spkue 3BE3ab1" unu "Habmoienus B
teneckon JIyHbl, MIaHeT, TYMaHHOCTE!
Y 3BE3/THBIX CKOTICHUN"

O000111eHrE U cCUCTEMATU3ALMS
3HaHui. Posb pU3MKKM 1 acCTpOHOMUH B

. N bub6nmoreka [IOK
146 3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COLIMAJIBHOM U 3THYECKOH chepax
JIeITCIIHHOCTH YeIOBEKa
O000I11IeHNE U CUCTEMATU3AIUS
147 3HaHUH. Posib 1 MecTo GU3HKHU U bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHON Hay4YHOH https://m.edsoo.ru/18f19f7¢c
KapTUHE MHUpa
O000I11IeHNE U CUCTEMATU3AIUS
3HaHu#. Posb pusnueckoit Teopun B
dbopMUpOBaHUU TIPEJICTABICHUI O
148 (du3nyecKoil KapTuHE MHpa, MECTO bubmmorexa LIOK
. p pa, https://m.edsoo.ru/e7d400f4
¢bu3nyecKoil KapTUHBI MUpa B 0011IEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUN O IPUPOJIC
149 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHui o teme "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O06o0011eHNEe U cUCTeMaTU3aIHs bu6mmoteka [IOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O00011eHNE U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o0mIeHre U cucTeMaTr3aIus
N " bubnunorexa LIOK
152 3HaHui o Teme "CTtaTruka TBEPIOTO

Tena"

https://m.edsoo.ru/3ccad482e




O000111eHrE U CUCTEMATU3 AL

bu6nmoreka [IOK

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eHrE U CUCTEMATU3 AL
154 3HaHUH 110 TeMe "OCHOBEI bubmaorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJIIPHO-KHHETUYECKON TEOPHUH
O0001IeHNE U CHCTEMATH3AINS
155 3HaHui 1o Teme "TepMoIMHaMUKa. Bubmiorexa HOK
" https://m.edsoo.ru/c63f7¢10
TemnmoBble MaIIUHbI
O0001IeHNEe U CHCTEMATH3AINS
156 3HaHUM 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTosHUS BemecTBa. Ma3oBbie https://m.edsoo.ru/1d36b5b1
nepexomnl"
O0001IeHNEe U cCHCTEMATH3AINS
157 3HaHUN 110 TeMe "DIIEKTPUUECKOoe bubmorexa HOK
" https://m.edsoo.ru/3bf0def9
moJie
O0001IeHNE U CHCTEMATH3AIINS
158 3gaHui 110 Teme "I1oCTOsTHHBII Bubmuorexa LIOK
. " https://m.edsoo.ru/71453ee6
IIEKTPUICCKUI TOK
O00011eHNE U CHCTEMATH3AIINS B LOK
N HOIHOoTEKA
159 3HaHUU 110 TeMe "TOKHU B Pa3IMUHBIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O00011eHNe U CUCTEMATU3 AL bu6mmoreka IIOK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
Peseprubrit ypok. O6001eHuE 1
161 CHUCTEMAaTH3alus 3HaHUH 110 TEME Bubmuorexa LIOK
" " https://m.edsoo.ru/053e2248
DNeKTPOMAarHUTHAST WHTYKIIHS
162 PesepBublit ypok. O000IeHNE U bubmuoteka [IOK




CHCTEMATU3aLMS 3HAHUN 10 TEME
"Mexanudeckue konedbanusg"

PesepBHbIil ypok. O0001ICHNE U

https://m.edsoo.ru/d6310bfd

163 CHCTEeMaTU3alusl 3HaHUH 10 TeMe 1 bubmorexa LIOK
" B " https://m.edsoo.ru/5e2bb83d
DIIeKTpOMarHUTHBIE KOJIeOaHUs
PesepBHeiit ypok. O600IICHHE 1
164 CHCTEeMAaTU3alMs 3HAHUH 110 TeMe 1 bubnunoreka LIOK
"MexaHUYEeCKHUE U JIEKTPOMArHUTHbBIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHbIil ypok. O000IICHHE 1
165 CHCTEMaTmZp WS 3HAHHUM 110 TEME 1 buGnuorexa LIOK
" " B https://m.edsoo.ru/52ad1603
OnTuka
OBIIEE KOJIMYECTBO YACOB I10 165 16

[NPOTPAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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