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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢gusuke B MOV «llerpoBckuii JIBopei» Ha ypoBHE CpeAHETO
o0miero o0pa3oBaHMsA COCTaBICHA Ha OCHOBE IOJIOKCHUW W TpeOOBaHUM K
pe3yapTaTram OCBOCHHS OCHOBHOM o0Opa3oBaTenbHOI IIPOTPAMMBI,
npeacrasieHHbix B ®I'OC COO, a Takxke ¢ yu€roM (denepanbHOi paboueit
nporpamMmbl  BocniuTanus W KoHuenmuu mnpenogaBaHus ydeOHOro mpeaMera
«Duzuka» B 00pa3oBaTelbHBIX oOpraHuzamnusax Poccuiickoit  ®enepanuu,
peanu3yronMx OCHOBHbBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/ICIIOB
y4eOHOro mpeaMeTra ¢ Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKKM y4eOHOro TMpollecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[Iporpamma mno ¢Qusuke ma€T OpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruy OOy4YeHMs, BOCIUTAHUSI U Pa3BUTUA OOYYAIOIIMXCS CpEICTBAMU
ydeOHoro npeamera « Pu3nkay Ha yriyoJEHHOM ypOBHE.

N3yuenue kypca ¢us3ukd yriayOiaEHHOTO YpOBHS TO3BOJISIET PEan30BaTh
3a/la4yu MPOPECCUOHAILHOM OpPHEHTAILMM, HAIIPABJICHO HA CO3/IaHHME YCIOBUHM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OOy4JaromMMcsi, KOTOpbIE HEOOXOMWMBI IS TPOAOKEHUS 00pa3oBaHHs B
OopraHu3anusx mnpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mporpamme 1o (Qusnke ONpenensroTCs IUIAHUPYEMbIE PE3yJIbTaThl
OCBOCHUS Kypca (PU3MKU Ha YPOBHE CPEIHET0 OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeaAMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOW Il pa3pabOTKu TpeOOBaHW K JUYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYaloluXcs, OCBOUBIIHUX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
YTIIyOJIEHHOM YPOBHE, SIBJSICTCSI CUCTEMHO-IEATEIbHOCTHBIN MOXO/I.

[Iporpamma o pu3nke BKIFOYALT:

IUIAaHUPYEMBIE pPEe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE pe3yJIbTAaThl 110 T'0JIaM O0y4YCHUS;

coJiepKaHue yueOHOoTro npeaMera « Ou3ukay 1Mo rojaM 00ydeHusl.

[IporpaMma mo ¢u3uke HMeeT MNPUMEPHBIM XapakTep M MOXET OBITh
WCITOJI30BaHA YUUTEISAMU (DU3UKHU TSl COCTABIICHUS CBOUX PabOYMX TPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUCCKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTABISAECT BO3MOXKHOCTH JJISI peal3alyyd  PA3JIMYHBIX METOAWYECKHUX



MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEeHUs 003aTENbHON YaCTH COJIEPKaHUs Kypca.

®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHPOMBI, BHICTYMAas B
KayecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHui 00 okpyxkatoeM mupe. LIkonpHBIN Kypce (GU3UKN — cCTEMOOOpa3yroInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3Y4aeMBIX XHUMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM aKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHMM ONPENENIUIO XapakTep U OypHOE pa3BUTHUE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEpPreTuku, TPAHCIOPTa, OCBOEHUS
KOCMOCa, NOJIYYEHHS] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(U3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAY4YHOMU
KapTHUHBI MUpa oOydaroierocs, B (OpMUPOBaHHE YMEHHUM NMPUMEHATh HAYUYHBIN
METO/]I IO3HAHUSI ITPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHET0 00IIEro 00pa3oBaHus MOJIOKEH
pSA UIEH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLIHUIIBI €I0 TOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COJAEPIKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DH3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuan Kypca (HU3UMKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIsgeTcs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
oJIe.

Hoea cymanumapuzayuu. EE peanuzainys npeamnosiaracT HCIOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICIECHUE CBSA3U Pa3BUTHUSA
¢u3uKku ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoen npuxnaonoi nanpagnennocmu. Kypc pusuku yriay0iaEHHOTO ypoOBHS
MpeanosjaraeT 3HakOMCTBO C HIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMUYECKHX
IIPUJIOKEHUM H3YYEHHBIX TEOpUM U 3aKOHOB. [Ipu sToM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIC TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyercs NOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takke OOCYKICHUS
npo6JieM palOHAIBHOTO MPUPOONOIb30BAHUS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHune coaep:kanusi MPOrpaMMBbI 10 (PU3UKE TOJDKHO OBITH MMOCTPOSHO HA
INPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIMAIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITEILHOTO YKCIIEPUMEHTA KaK



MOCTOSIHHO JIeHCTBYIomero ¢akropa ydeOHoro mporecca. lms yrioyOGnaéHHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO YYEHHMYECKOrO0 JSKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTaIbHBIE YYCHHUYECKHUE OIBITHl TPH HU3YYEHUU HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3auuMud (GU3MUECKOro TMpakTukyma. B mepBom ciydae
NPAaKTUKYM MpoBoauTcs aubo B koHue 10 u 11 kmaccoB, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon padotamu
IIPaKTUKyMa IIOHMMAETCS] CaMOCTOSITENIbHOE MCCIIEI0OBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BH/1a O€3 MOIIAaroBO HHCTPYKLUU.

B nporpamme 1o (Qu3MKe CcHCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa MNpEJCTaBlICHA €IMHBIM MepedHeM. Bribop
TEMaTUKU U1 3TUX BUJIOB YUYEHHYECKUX MPAKTUYECKUX PabOT OCYLIECTBISETCA
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXO0/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[Ipm sTom obecneunBaeTcs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSIMU IMPOBOJUTH MpPSAMbIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEH (DHU3MUECKUX BEJIWYUH U IMOCTAHOBKY
OIBITOB IO MMPOBEPKE NPEIIOKEHHBIX TUIIOTES.

bonbioe BHUMaHUE yAENSAETCA PEUICHUI0 PAcYETHBIX M KAue€CTBEHHBIX
3anay. Ilpu 3TOM Ay pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadyd C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PU3MUYECKOW MOJIEIIbIO, TIO3BOJISIFOIINE MTPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOrO paszzena Kypca, Tak U
UHTETpUpYs IPUMEHEHNE 3HAHUN U3 pa3HbIX pa3zienioB. /[l KauecTBEHHBIX 3a1a4
PUOPUTETOM SABJISIFOTCS 3aJaHUsl Ha OOBSICHEHWE/NMpencKa3aHue MPOTEKaHUs
(bu3nUecKuX SBJIECHUN U MPOLECCOB B OKPYXKAIOLIEH KU3HH, TpeOyrolre BbIOOpa
buznyecKoil MoAeNnu A CUTyalluu MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUUYECKOMY OOECIEUEHHUI0 Y4eOHOTO IMpolecca Kypce (PU3MKU YrIyOJIEHHOTO
YPOBHS Ha YPOBHE CpeHEro 0011Iero 00pa3oBaHus JOJDKEH U3Y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
JabopatopHoe 00OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B MpOTrpamMme I0
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT W pabOT MpaKkTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHUE.

JlemoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYMBAET IMOCTAHOBKY
NEPEYUCIICHHBIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpAalMid s
UCCIIEIOBAaHMUSI ~ U3y4aeMbIX SIBICHHMA M  TPOLECCOB, OSMIHUPUYECKHX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.



JlaGopaTopHoe 00OpynOBaHHME MJII YYCHHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamommxca. TeMaTH4ecKHe KOMIUIEKTBI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh TOCTPOCHBI Ha KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U HUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4eHUs (PU3UKHU B 00IIEM 00pa30BaHUM SIBISIOTCS:

dbopMHpOBaHHEe UWHTEpeca M CTPEeMJICHUS OOydYaromMXcsd K HaydyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOPMHpPOBAHUE
MCCJIEI0BATEILCKOTO0 OTHOIIEHHS K OKPYKAIOLUM SIBJICHUSM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yYeHHS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIB30BaHUEM (DU3UUECKHUX
3HAHWHN W HAYIHBIX JTOKA3aTEIbCTB;

dbopMHpOBaHHUE TIPEACTABICHUA O PONM (PU3UKU I PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyriei
npoeCCUOHAILHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalpaBJICHHH.

JlocTxeHre 3TUX Lened oOecreynBaeTCsl pelieHueM CIeAYIOUIX 3a/1ad B
npoluecce u3yyeHus Kypca GU3NKN Ha YpOBHE CPEHEro 001Iero oopa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJISpHYHO  (HU3HKY,
AIIEKTPOINHAMUKY, KBAHTOBYIO (PU3HUKY U 3JICMEHTHI aCTPOPU3HUKHY;

dbopMHUpOBaHNUE YMEHHI MTPUMEHSATh TCOPETUUCCKUE 3HAHUS JJI O0BICHCHHUS
bu3nYecKuX SBICHUN B MPUPOJE W JUIsl TPUHITHS TPAKTUYCCKUX DPEIICHUNA B
MOBCEIHEBHOM XU3HU;

OCBOCHHME CIIOCOOOB pEIICHUsS] pPa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOJENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3[aHUe
bu3MYecKo MOJEeNH, aJeKBATHOW YCJIOBHSIM 3ajladyd, B TOM YHCIE 3a]a4
WHKEHEPHOTO XapaKTepa,

MOHUMaHUuEe (U3NYECKUX OCHOB M TPHUHIIAIIOB JACHCTBUS TEXHUYCCKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOULYIO CPEy;

OBJIaJICHUE METOJIaMH CaMOCTOSATENIBHOTO IIJIAHUPOBAHUS W TMPOBEACHUS
bU3MYEeCKUX OKCMEPUMEHTOB, aHaIW3a MW HUHTEpHpeTanuu  WHOOpMAaIWH,
OINPENENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;



CO3JJaHHE YCJIOBUM JUISI Pa3BUTHUS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C (hPU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN YypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMsI BBIOMpaeTcss OOYUYaAIOIUMUCS, IUIAHUPYIOUIUMHU TPOJOIKEHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoutcst 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENEIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEACIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

DKCIEPUMEHT U TEOpUsl B Mpollecce Mo3HaHus npuponbl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

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

MopnenupoBanue (pU3MUECKUX SBJICHUN U MPOLECCOB (MaTepuanbHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKON I€ATEIbHOCTH JIFOICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi nabopatopueit no ¢usuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHUKHU.

Pagnyc-BekTop MaTepuasbHOW TOYKH, €r0 NPOEKIUM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKH.

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



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

Croco0bI ucclie0BaHus IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

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

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

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

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

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHune IBHKEHHSA TeJla MO OKPYXKHOCTH C IOCTOSIHHOW IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus] KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HemHepuuanbHble CUCTEMBI OTCU€Ta (ONpENETIECHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO MaJI€HUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEII.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepeHre paBHOACHCTBYIONIECH CUJI TIPU JIBMKEHUHM OpYyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux AehOpPMAIIHH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXEHUS OpycKa MO HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHne CHl, IPUIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TshxecTn Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSI.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUaAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

MMnynbe CHITBI M UBMEHEHNE UMITYJIbCA TEJIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tena B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHUE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpamieHUs] KUHETUYECKOM W NOTEHLMAIBbHOW SHEPrUMl NIpPHU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATHM, CKOPOCTH MOJENIU 3JIEKTPOMOOUIIS U MOILIHOCTH
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

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

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

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

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBl KAaK CPEIHUE 3HAYEHHUS BEJIIMYWH, OMHMCHIBAOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHHEe MenpaeneeBa—Kianeiipona U BbIpaXXEHUE JJIs1 BHYTPEHHEW SHEPTUM.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

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

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

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

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

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

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

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHHSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO mpouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHAs U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

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

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHUE TEIIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLTbI, COBPEMEHHBIE MaTEepUAIIbI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepEeHUs BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIbJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTApHBIN JJNEKTPUYECKUM 3apsifl. 3aKOH COXPAHEHUS DJIEKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO MOJsA. OQHOPOIHOE DIEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAIOB ISl AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, Tak u
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEUHOM TIIOCKOCTU. KapTwHbl JUHUNM HanpsHKEHHOCTH ATUX TOJIEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: AJIEKTPOCKOT],
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpoctatuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsIKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

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

[locnenoBarenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJIHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSHKEHUS.

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

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

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npesenna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

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

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHCCOLUALMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHnu4ecKkue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: Ia30pa3psaHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIIMTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HabGnrogenue snekrposnnsa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHUA: SBICHUE, HAY4YHbIH (aKkT, rumnoresa, (pusnmyeckas BEIWUYUHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO31YyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

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

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



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

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

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEeHMs MyYKa 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eHCTBHS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHue DNEKTPOMAarHUTHOW MWHAYKOMU. IIOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B ILIENM MOCTOSSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

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

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/]C caMOMHAYKIUMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHKME (3aKOH COXPAHEHHSI MEXaHUYECKO sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

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

[lepron u uactora kosneOanuid. llepumon Manbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

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

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxarwmux KoiaeOaHnii U 3aBUCUMOCTH Tiepruoja CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPH KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

W3yyeHue 3aKOHOB JBUKEHHUS TeJa B X0J€ KoJeOaHU Ha yIpyroM MOJBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbupiii koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KoJieOaHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIM TOK. Pe3ucTOp, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3JEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUMHUU AJEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHU.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJI€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, KaTylika MHIYKTUBHOCTH M KOHAEHCATOP B LEMNU NEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKyM.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

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

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

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

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

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

[Ikana 371€KTpOMarHUTHBIX BOJH. IIprMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEeH Cpeibl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3ByKOBAs IMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBaHue 1 paCpOCTPaHEHUE MOMEPEUYHBIX U MPOJAO0IbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHUE.

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

HccnenoBanne  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHPaKPaCHOTO U YIbTPAPUOICTOBOTO U3ITYICHHI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesioMiieHUs . [I0CTOSHCTBO YaCTOTHI
CBETAa M COOTHOLIECHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHEE oTpaxeHue. [IpenenbHblil yroyl MOJIHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOW C(EepUYecKOil JHH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromas crocoOHOCTh. ['1a3 kak onmTuueckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEP(DEPEHITMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
nepucKkon, QoroanmapaTr, MHUKPOCKOI, TPOEKIMOHHBIN ammapar, MpPOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xoja CBETOBBIX IIYYKOB YEpPE3  IUIOCKOMAPAUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nudppakiimOHHOTO CIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uiccnenoBanue AUGPaKIIMOHHOTO CIIEKTpA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMIYJIbCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUS
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbCa W DHEPIUM  PEISATUBUCTCKUX 4YacTll (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawlnyto moBepxHOcTh). OnbiTel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPEIeIEHHOCTEN
['eiizendepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToapdeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoM [lmanka Ha ocHOBe HucciienoBanus pororddekra.

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

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

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



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CIEKTpa pa3peKeHHOTO aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PannoaktuBHOCTE. Aunbda-pacnaja. OJIEKTPOHHBIA M TO3UTPOHHBIA OeTa-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlegext macchl siapa.

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

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTabHbIE B3aUMOJACUCTBUSA. bapuoOHBI, ME30HBI U JICITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBA U TEXHOJOTHYECKHE IIPOLIECCHI: TO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HM3UKH JUISI OOBSICHEHUS TIPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

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

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

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

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

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€31H0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nyeckoil Teopuu, posib GU3NIECKON Teopruu B (OPMHUPOBAHUU MPECTABICHUN
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEINPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXI€CTBO. BEKTOPBI M WX MPOEKLIMU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPONE, SKOJOTMYECKHE PUCKHM TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOM pEIIETKH, CHEKTpaIbHbIN
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTATENb SIKOOH, reHepaTop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
PUEMHMKH, JIEPHAsA DQHEPTETHKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YydeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIIeCTBa, PACHIUPEHHE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aAKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00I11eCTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMU  HWHCTUTYTaMU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

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

e OCO3HAHHWE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

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

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3OBaHHI0O W CaMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jijornueckue 1eiicTBUA:

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

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH Pa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh Hay4YHOH TEPMHHOJIOTHEH, KIIIOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

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

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHMS MO0 (U3NKE B TPAKTUYECKYIO OOJaCTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3UUECKOTO COIAEPIKAHMS
W3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHHE Ha Yypokax (U3UKK W BO BHEYPOUYHOU
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
WH/IMBU1yaJIbHON paboThI;

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

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeeNsTh poJid ¢ Y4€TOM MHEHHM YYaCTHUKOB, 00CYX/AaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

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

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIISAITh  ITO3HABATENIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LEIISIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATH PEUICHUS IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWsS,  BKIIOYAKOIIETO  CIIOCOOHOCTh  TOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIOCOOHOCTH aJanTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh  AMOIIMOHAILHOE
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



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

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JITUYECKOM cdepax NedaTebHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (HU3UUYECKON TEOpUu B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TmMajieHue, abCoNOTHO ynpyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paziuyarh yCiOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (PUIMUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (OpMYJIbl KUHEMATHUKU PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
OHEPrUHu, CBsI3b Pa0OTHl CUJIBI C U3MEHEHHEM MEXaHUYECKOW >Hepruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIyJbca U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

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

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHUUAJIbHAs DHHEPIUs, KUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuu NOPYKUHBI, KOJMYECTBO TEIJIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; ANEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO IO,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COIMPOTHUBIICHHE Y4YacTKa LENU C IOCIEHOBATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

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

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



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHbIE HM3MEpPEHUs (U3MUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBedaroued TpeOOBAaHUSIM 3a/lauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYUEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (U3MUECKMMHU NPOLECcCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ MH(OpMAIHEeH (PU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMALUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE yMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATH BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIS.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
$u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJb aCTPOHOMHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoil Teopuu —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uky, poib (pusznyeckod Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUN O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE AIIEKTPUUECKOE M OJHOPOJHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MAasSTHUK, TAPMOHUYECKHE BOJHBI, WJCATHHBINA
KoJIe0aTeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIETICH aTOMa, aTOMHOTO si7jpa U
KBAHTOBOM MOJICJIN CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTYyJaThl  CHOEIUMAJbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeolpeaenéHHocTell ['elizenOepra, 3aKOHBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaIpPSHKEHHOCTD 3JIEKTPUYECKOTO MOJISL, MOTEHIMAT 3JEKTPOCTATUYECKOTO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOS CBOOOJHOW YaCTHUIbI, SHEPrusi M UMMYJIbC (OTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Ju(pakuus, JIUCIEPCHsl, T[OJHOE BHYTPEHHEE OTpPaXKEHUE,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIAJIAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MOJIYYEHHOM 3aBUCHUMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEINbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METOABI IOTYyYEHUSI HAYIHBIX ACTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00paTOPHOro 000pyAOBaHMUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUECKUX TEOpUi
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pelath KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHHUs 3HaHUM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONIb30BaTh TEOPETUUYECKHWE 3HAHUS JJs OOBSICHEHHsS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCHOJb30BAaHUU JOCTHIKEHHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHM JJI1 TIOMCKA, MepepadOTKU U TPEAbSIBICHUA Y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTath B TpYyIIlE C HMCIOJHEHUEM pa3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSBIISATE MOTUBALMIO K Oyayiied nmpodhecCuoHaNbHOM NesTeIbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Nenn/m HauMeHoOBaHHe pa3/iesioOB U TeM MPOrpamMMbl Kourpoabsnbie IIpakTuyeckue (mitppossIe)
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pasznen 1. HAYUYHBIM METO/ ITIO3HAHUS ITIPUPO/IbI
1.1 Hayunblif MeTO/ MO3HAHUS TTPUPOIBI 6 bubmorexa LHOK
' i A Prpot https://m.edsoo.ru/f16b68d7
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Hurammica 10 1 https://m.edso0.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TaEporo Tena > 1 https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro mo pazueny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/fL6b68d7
bu6mmorexa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BelecTBa. MazoBble 14 1 bubnnorexa [JOK
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MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
1 IeKTpirieckoe nore 24 2 https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 1 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 TomH B pasTHHHEIX cpesiax ° 1 hitps://m.eds00.ru/f16068d7
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 DH3MHCCKMI IPAKTHIYM 16 16 hitps://m.eds00.ru/f16068d7
Hroro mo pazueny 16
O06o01IeHne u cucreMaTu3anysa MaTepuana 3a Kypc Ousuka 10 bubnunoreka [JOK
10 xnacca. Pemenne tunossix 3aaanuii [ MA. https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 11 16
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11 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbBbIE
Ne ni/n HanMeHOBaHMe Pa3/eJIOB U TEM IPOrPaMMbI Koutpoabubie  [IpakTuueckue (ungposie)
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. 9JIEKTPOIUMHAMUKA
bubnunoreka LIOK
. 1
11 Marmutioe o 14 https://m.eds00.ru/39859ef1
bubnunoreka LIOK
12 DJICKTPOMATHHTHAS MHIYKINHA 13 1 https://m.edsoo.ru/39859f1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuoreka [{OK
. 1
21 Mexarmeckue konebais 10 https://m.edsoo.ru/39859ef1
bu6nunorexa LIOK
. 1
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15 https://m.edsoo.ru/39859ef1
bubnmorexa LIOK
2. M 1 1
3 €XaHUYECKNE U MIEKTPOMAarHUTHBIE BOJIHBI 0 https://m.eds00.ru/39859¢f1
bubmmoteka IIOK
2.4 2 2
Onrika > https://m.edso0.ru/39859ef1
Hroro mo pazueny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OcuoBer CTO

5

but6mmorexa [IOK
https://m.edsoo0.ru/39859ef1

Uroro no pazgeny
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Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJTHOBOIM JTyaliu3m 15 bubmmorexa [JOK
' PHYCEYIAP Y https://m.eds00.ru/39859ef1
bubnunoreka LIOK
42 brzmia atoma > https://m.eds00.ru/39859ef1
4.3 ®du3uKa aTOMHOTO SApa U JIEMEHTAPHBIX YaCTH 5 bubmorexa LIOK
' AP P t https://m.eds00.ru/39859€f1
Hroro mo pazueny 25
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
bubnunoreka LIOK
5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 12 https://m.eds00.ru/39859ef1
Hroro no pazgeny 12
Paznen 6. PUSHUYECKUN MPAKTUKYM
. bubnuorexa [IOK
61 Dusireckitit MpakTAiyM 16 16 https://m.eds00.ru/39859¢f1
Hroro no paszneny 16
Pa3znen 7. OBOBIIAIOHIEE TIOBTOPEHUE
CuctemaTtu3zanus 1 0000IIeHIE TPEIMETHOTO
71 COJIepKaHUsA U OIBITA NEATEIbHOCTH, 15 bubnmnoreka HOK
' NPUOOPETEHHOTO IPU U3YyYEHHUHU Kypca (pU3UKU https://m.eds00.ru/39859¢f1
10 - 11 xmaccoB
Wroro no pazueny 15
Crtpykrypa u conepxkanue EI'D no ¢pusuke. CucreMatuzanus
1 0000IIeHNE PETIMETHOTO COIEPKAHUS U OTIBITA 10 bubnmnorexa [JOK

NEeSTeIbHOCTH, TPUOOPETEHHOTO MPH U3YYEHUH Kypca PU3UKU
10 — 11 xiaccos.

https://m.edso0.ru/39859efl
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 ®dusnka — pyHIaMEeHTAIbHAs HAyKa O 1 bubnnorexa [JOK
Ipupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 [MO3HaHUA npupoasl. Habaronenue u 1 buGnuorexa [IOK
PHPOIBL. https://m.eds00.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
4 Crioco0b1 m3MepeHust (GU3HIECKUX 1 bubnnorexa [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOmI0OTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1 bubmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B HOPMUPOBAHUH 1 bubmmnoreka HOK
COBPEMEHHOM HAYYHOU KapTUHBI MUpA, https://m.edsoo.ru/eabbded1
B MIPAKTUUYECKOU JEATEIbHOCTH JIFOIEU
Mexanundeckoe aBmkeHne. CucreMma
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHU4eCKOro AsrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4ll MEXaHUKHU
8 Paanyc-BekTop MarepuanibHON TOYKH, 1 bubnuotexa [JOK
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€TI0 MMPOCKIMU HA OCHU KOOpAMWHAT.

Tpaektopus. [lepememenne. CKOpocTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

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

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bubnunoreka LIOK

9
PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edso0.ru/89ba7190
JIBIDKCHHUS

10 CroxxeHue nepeMenieHnii 1 CKopocTeil. bubnmnoreka HOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHOMepHOE IBH)KCHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'padpuaeckoe onucanue

12 MPSMOJIMHEHHOTO IBHXKCHHS C bubmmorexa [JOK

P . https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosiHOE MajieHne. Y cKopeHue

13 CBOOOJIHOTO Ma/IeHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpaPuKu

14 JBm>xeHue Temna, OpOIIEHHOTO O] bubmuoreka [IOK
YIJIOM K TOPU30OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nBuxeHue. /[Buxenne
110 OKPY>KHOCTH. YTJIOBasi U JUHEWHAsS

15 ckopocTb. [leprnoa u yactota bubmorexa HOK

P - HepHO ’ https://m.edso00.ru/33196fbe
[leHTpOoCcTpeMUTENHEHOE U TIOTHOE
YCKOpEHHE
16 KonTtponbhas paborta o teme 23 bubmmorexa [JOK
P p 27.09.2024  https://m.edsoo0.ru/1242f32e



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e

"Kuuemaruka"

ITepBbsIif 3akoH HproToOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.

bub6nmoreka [IOK

17
[Ipunuun oTHOCcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUETA
Cuna. PaBHOz€MCTBYIOIIAs cUila.

18 Bropoii 3akon Hetotona. Macca. bubnmnoreka HOK
B3anmopericteue ten. Tperuii 3aKkoH https://m.eds00.ru/141d3837
HrroTrona
ITpunnun cynepno3uliny cuil. Pemenue

19 3ap aqLI{a g }II/IHMSHGHI/I: 3aKOHOB bubnnorexa [JOK

A p https://m.edsoo.ru/57dba505
HproTona
3aKOH BCEMUPHOIO TATOTCHUSI.
20 OKBUBaJICHTHOCTb I'PaBUTAIIMOHHON 1 bubmorexa HOK
. P B https://m.edsoo.ru/bdf997fb
WHEPTHOU MacChl

21 Cuiia TS)KeCTH U YCKOPEHHE bubmuoteka [IOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/9aba2b0a
JIBrm>keHre HeOECHBIX Tell U UX

99 MCKYCCTBEHHBIX CITyTHHKOB. [lepBas bubmuoreka [IOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.eds00.ru/22757f26
Kemnepa

bu6nmorexa LIOK
23 C .3 I'yka. B
118 YIPYTOCTH. SaROM 1 yka. Bec Tera https://m.edsoo.ru/11abfa0a
Cua tpenus. Ilpupoaa 1 BUABI CHIT
24 T eHHs{pﬂBmKernepBI:KM Kofm H Tase ¢ bubmrorexa LIOK
p o 8 https://m.edsoo.ru/0ae2cd84
Y4ETOM CHJITBI COITPOTUBIICHUSI CPEIIBI
bu6nunorexa LIOK
Hasnenue. I'napocrarnueckoe
25 https://m.edsoo.ru/1fa86499

nasnenue. Cuna Apxumena

https://m.edsoo0.ru/2cb29676
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26 KontponsHast pabora o Teme 3- Bu6muotexa [JOK
«JlnHAMUKAY 4.10.2024 https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIO. bubnmnoreka HOK

27 [TocTynarenbHOe U BpalaTeibHOE bubnmnoreka HOK
JBU>KEHUE TBEPIOTO TEJIA https://m.edsoo.ru/2b95d57¢e

28 MOMEHT CujIbl OTHOCHTEIBLHO OCH bubmuorexa [IOK
BpauieHus. [1nedo cunsl https://m.edso0.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K

29 TBepAoMy Teny. LleHTp TspkecTu Tena. Bbu6moteka [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEIA. https://m.edsoo.ru/9aa79a7d
Bunet paBHOBeCHs

bubnunoreka LIOK

30 Pemterme saza+ https://m.edsoo.ru/dclcaacO
KoHTposbHast pabora o teme " 21- bubmmoreka [JOK

31
Craruka tBepnoro rtena" 25.10.2024  https://m.edsoo.ru/9f5a574c
HNMnynec MaTepuanbHOU TOYKH,

32 CHCTEMbI MaTEpUAIbHBIX TOUEK. LIeHTp bubmuoreka [IOK
MacC CUCTEMbBI MATEPHAIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA MacC
NmMnynbe cuiibl M1 M3BMEHEHUE UMITYIIbCa

33 Tena. 3aKOH COXPaHCHHSI HMITYJIbCA. bubmmorexa [JOK

https://m.edso00.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT uMIlysbca MaTepUAILHON

34 touku. [IpencraBnenue o coxpaHeHun bubmuoreka [IOK
MOMEHTA UMITYJIbCA B LICHTPAIbHBIX https://m.edsoo.ru/d6532eb9
TTOJISIX

35 Pemenne 3amau buGnnorexa [JOK

https://m.edsoo0.ru/f7706d63
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Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemenienun. ['paduueckoe

bubnunoreka LIOK

36
MIPEICTaBJICHHE PAOOTHI CHITBI. https://m.eds00.ru/913974c7
MOIIHOCTB CHJIBI
Kunernueckas sneprus. Teopema o6
37 W3MEHECHUU KHHETUYECKOW YHEPTHH bubmmorexa [JOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHOU TOUKH
[ToTeHnManbHBIC U HEMOTEHITNAILHEIC
38 cwisl. [loTeHnnansHas sueprus. Bropas bubnnorexa [IOK
' It p https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
TpeTbs kKocMudeckast ckopocTb. CBs3b
paboThl HEMOTEHIUATBHBIX CUJI C
39 M3MCHECHHUEM MEXaHUYCCKON SHEPTUH bubmmorexa [JOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPIUn
Vnpyrue u He W€ CTOJIKHOBEHHUS.
40 N Ez;em/le Bey?f }J,'IFJ'II/I IUIST aeanbHON bubnnorexa [JOK
P PHY https://m.edsoo.ru/f30f43b6
KUIKOCTH
41 KonrtponsHas padoTta no Teme "3aKoHbl 4- bubnmnoreka HOK
COXpPaHEHHs B MEXaHUKe" 8.11.2024 https://m.edsoo.ru/474e7cda
Pa3BuTue npencraBieHuid 0 Ipupoe
P PP bubmmoteka IIOK
42 ternoThl. OcHOBHBIE noJioxkenust MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe ABMKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPJBIX TeJ. XapaKkTep ABWKCHUS U bubmmorexa [JOK
PRI TET. SApAKTED A https://m.eds00.ru/c44d02e2
B3aMMOJICHCTBUS YaCTHI] BEIIECTBA
44 Macca 1 pa3mepbl MOJIEKYJT (aTOMOB). bubmuoteka [IOK

KoauuecTtBo BemectTBa. IlocrosHHas

https://m.edsoo.ru/c5b72ab7
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ABoraapo

45 Temneparypa. TemioBoe paBHOBECHE. bubnmnoreka HOK
[ITxana Henbcus https://m.edso0.ru/0070d493
bubmuorexa [IOK
40 Pemerme a/i2 https://m.edsoé.I ru/1531aba5
47 MneanbHbli ra3. ['a30BbIC 3aKOHBI ﬁg{iﬁﬁfg;gﬁﬁ deb2367
48 VYpaBaenue Menaeneera-Knaneiipona. bubmuoreka [IOK
Pemenue 3agag https://m.edsoo.ru/8d12c328
49 AbGcomoTHas TeMieparypa. 3aKoH Bbu6mmoteka [IOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
MTOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
I'padpuueckoe npencrasiaeHue
51 Hfoippoueccom iaiTepMa, H30X0pa, bubmorexa HOK
nso6apa https://m.edsoo.ru/1344327b
52 OcHoBHOe ypaBHeHne MKT 5::{)65/1//1;?:;(:)58}28094721
bubnuoreka [{OK
53 Penterme saza https://m.edSO(])_.[ ru/10265a05
CBs13b a0COTIOTHOI TemnepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
54 CpeIHe KHHETUYECKON dHEepruen https://m.edsoo.ru/c38af875
MOCTYTATEILHOTO TEIJIOBOTO ABMKCHHUS
e€ gacTuIy
55 O06o0meHre U cucTeMaTr3aysa 3HaHUH bubmuoreka [{OK
o teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTponpHas padora o teme "OCHOBBI 2- bubnmnoreka [JOK
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MKT"

6.12..2024

https://m.edsoo.ru/13adad59

TepMoauHamMuyeckasi cuctema. 3ajilanue
BHEIIHUX ycnoBul i T/ cucremsl.
Buemnue v BHyTpeHHUE TapaMETPHI.

bu6nmoreka IIOK

S7
[Tapamerpsl T/] cuctemsl Kak cpegHue https://m.edsoo.ru/5f8d38a3
3HAYCHUS BEJIMYMH, ONMUCHIBAIOIINX €&
HA MHUKPOCKOITUYECKOM YPOBHE
Hynesoe Hauano TepMOAUHAMUKH.
58 Camornpon3BojibHas penakcaius T/]] bubmorexa HOK
P P B https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mopnenb uneanbHOro ra3a B
59 TEpMOJIMHAMUKE. Y CJIOBUS bubmorexa HOK
pMOZL T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOU MOJIEIIN
60 VYpaBuenne MenneneeBa-Kianeiipona u bubmmoreka [JOK
BBIPKEHHE VISl BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal178d0
BrIpaxkenue 111 BHyTpEHHEN SHEPTUH
61 OJTHOATOMHOT'0 UIEAJILHOIO Tra3a. bu6mmoreka IIOK
KBazucrarnueckue u HECTaTHUECKUE https://m.edsoo.ru/ac5cacl15
MPOLIECCHI
OnemeHTapHas paboTa B
62 TepMOJuHaMUKe. Beruucnenue paboTsl bubmmnoreka HOK
o rpaduky mnpoiecca Ha pV- https://m.edsoo.ru/741d5738
Iuarpamme
Tennonepenava kak crocod W3MEHEHUS
63 BHyTpeHHel sHeprun T/l cuctemsl 6e3 bubmmorexa [JOK
yIp p https://m.edso0.ru/3d734561
COBepIIEHHS pabOThI
64 KonBekuusi, TEmI0npoBOHOCTD, bu6nunorexa LIOK

H3JTy4YCHUC

https://m.edso0.ru/157b54cd
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KomnuectBo Teruiotel. TemmoéMKOCTh
Tena. Y IenpHas U MOJIsipHas

bubnunoreka LIOK

65 TEIJIOEMKOCTHU BelllecTBa. Y AeJIbHA https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOTLINBA
Pacuér konuyecTBa TEIIOTHI IPU bubmmoreka [JOK
66
TerIoneperaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM IMpoOIIECCe. bubmuorexa [IOK
IlepBrlil 3aKOH TEPMOAUHAMHUKH https://m.edsoo.ru/d8098824
KonnyecTBo TemioTe! u paboTa Kak
68 Mepbl U3MEHEHUS! BHYTPEHHEH SHEPTUu bubmmorexa [JOK
https://m.edsoo.ru/b047alcd
T]1 cuctemsl
BTopoii 3ak0H TepMOIUHAMUKY IS
69 PaBHOBECHBIX M HEPABHOBECHBIX bubnuorexa [{OK
nporeccoB. HeoOparumocTthb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 ITpuHIUITBI AEHCTBUS TEMITOBBIX bubmmoteka IIOK
maruH. KITJT https://m.edso0.ru/2e945513
71 MakcumanbsHoe 3Hauenue KIT,. Iukn bu6nmorexa LIOK
Kapno https://m.edso0.ru/fe3857b9
bubnmorexa LIOK
72 Pemerre 3axa< https://m.edsoo.ru/b3efal8b
DKOJOTUYECKHE aCTIEKThI
73 HCITOJIb30BaHUS TETUIOBBIX JBUTATEIICH. bubnuoreka [{OK
TennoBoe 3arpsA3HEHUE OKPYXKaIOLIEH https://m.eds00.ru/9867aaa7
cpenbl
bubnunorexa LIOK
& Pemerre 3a1a< https://m.edso0.ru/c8c70432
75 O0o0meHre U cucTeMaTr3alus 3HaHUH bubmuorexa [{OK
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no teme "Tepmonunamuka. TernoBbie
MaluHbl"

https://m.edso0.ru/28d62b3f

76 KonTtponpHas pabora o Teme 23- bubnmnoreka HOK
"Tepmoaunamuka. TennoBble ManHb!" 27.12.2025  https://m.edsoo.ru/1b6e26c5
[TapooGpa3oBanre U KOHIEHCAITUSA.

77 Hcnapenune u kunenue. Y neibHas bubmmorexa [IOK

P A https://m.eds00.ru/6f8e6777
TeIJIOTa MapooOpa3oBaHM
HacpiieHHbIe ¥ HEHACHIIIICHHBIC TTAPHI.
KadecTBeHHas 3aBUCMMOCTH TUIOTHOCTH
Y JaBJICHUS HACBIIICHHOTO T1apa OT
78 TEeMITepaTypbl, KX HE3aBUCUMOCTh OT bubmorexa HOK

N PaTYPEL, https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIICHHOTO T1apa.
3aBUCHMOCTh TEMITEPATypPhl KHIICHUS OT
JIaBJICHUS B KUJIKOCTH

79 BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U bubnuoreka [IOK
OTHOCUTEbHAS BIAKHOCTh https://m.edso0.ru/30ebbb79

bu6mmoreka IIOK

80 Pemenue 3amau

s https://m.edso0.ru/18e95ff3
Tépnoe Teno. Kpucraminueckue u
81 aMop(pHHe Tena liAxHI/IL’»O OIHsl CBOMCTB bubmorexa LIOK
P ' P https://m.eds00.ru/20a88a03
KPHUCTAIIJIOB
[TnaBneHre U KpUCTATUTH3AITHS.
bubmmoteka IIOK
82 VY nenpHas TEIIoTa IJIaBICHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmarnmm TBEPIOTO TENA.
Aegop P bubmuoreka [{OK
83 Pacrshxenue u cxxarue. Casur. Moayib
s https://m.edsoo.ru/dalaab10
FOwnra. Ilpenen ynpyrux nedopmanuit
84 TemoBoe paciInpeHne KUAKOCTEH U bubmuoteka [IOK
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TBEPBIX T€J. AHTAPMOHU3M TEILJIOBBIX
Ko1e0aHuil YacTUI] BEECTBA

https://m.edsoo.ru/7ba5edf2

85 [IpeobpazoBanue suepruu B (ha30BBIX bubmunoreka [JOK
nepexonax https://m.edso00.ru/97a0672f

bub6nmoreka [IOK

86 YpasHeHHe Tenu0Boro bananca https://m.edsoo.ru/ab1521fb

bub6nmoreka [IOK

87 P

CHicHHe saAat https://m.edsoo.ru/8ab7f40d
[IoBepXHOCTHOE HaATSKEHUE.
Kanumnspuele siBienus. Jlapnenne non bubnuoreka [IOK

88 .

HMCKPUBJIICHHON MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O06o001eHre U cucTeMaTr3ausa 3HaHUH
89 10 TeMe "ArperaTHbie COCTOSHUS bubmorexa HOK
P " https://m.eds00.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTponbHas pabota mo Teme
90 "ArperaTHble COCTOSTHUSI BEIECTBa 13- bubmorexa HOK
P | B ' 17.01.2025  https://m.edsoo0.ru/7dc2a739
®dazoBble NEPEXOBI
DneKTpu3anus Tei U €€ MPOosIBJICHUSI.

01 OnekTpuueckuii 3apsia. /[Ba Buna bubmuoreka [IOK
JJIEKTPUYECKUX 3apsA0B. IIpoBogHuKY, https://m.edsoo.ru/laff445f
JIUAJIEKTPUKU U MOITYIPOBOIHUKHI
DneMEeHTapHBIN ANEKTPUUECKUH 3apsi.

92 3aKOH COXpaHECHHSI YJICKTPHIECKOTO bubmorexa [TOK

p i https://m.edsoo.ru/f49afd24
3apsaa

93 B3aumoneiictue 3apsanoB. ToueuHbie bubnunorexa LIOK
3apsanel. 3akoH Kynona https://m.edso0.ru/445b7746

94 Penrenne 3agau bu6nunorexa LIOK
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Onektpuueckoe nose. Ero neiictBue Ha

bu6nmorexa [IOK

95
ANEKTPUYECKUE 3aPs/Ibl https://m.edsoo.ru/05c6bfal
Hanpspk€HHOCTD 31EKTPUYECKOTO MOJSL.

96 [TpoOHeIii 3apsia. JIuaum bubnmnoreka HOK
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OnHOPOIHOE AIEKTPUUYECKOE T10J1€
[ToTeHunanbHOCTD

97 3IEKTPOCTaTHYECKOTo nois. PazHocTh bubmorexa LIOK

P ' https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HAIPSDKEHUE
[MorennmansHast SHEPTHs 3apsiia B
98 JJEKT OCTaTquCKODf noie Il)_IOTeH uan bubmorexa LIOK
P ] t https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO MO
CBs13b HAPSHKEHHOCTH OIS U

99 A3HOCTH TIOTCHIIMAIIOB IS bubmmorexa [JOK
P t . https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO OIS

100 [TpyHIMI Cynepno3ULMH bubmuoreka [IOK
ANEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c

101 KonrtponbHas pabora «JaeKTpuieckoe 3- bubmmnoreka HOK
nose 1» 7.02.2025 https://m.edsoo.ru/5a582263

102 ITone Toueunoro 3apsnaa. [Tone bubmuoreka [IOK
PaBHOMEPHO 3apsKEHHOU cepsl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO 110

103 00BEMy mapa. [Tome paBHOMEpHO bubmmorexa LIOK

y ]? ) p . p https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOM ITIOCKOCTH

104 [IpoBOHMKY B 3IIEKTPOCTATUYECKOM bu6muoreka [JOK

moJie. Y cloBue PaBHOBCCHUA 3apsa/10B

https://m.edso0.ru/32405eab
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JIMBNEKTPUKHY U ITOJIYIIPOBOJHUKY B

bubnunoreka LIOK

105
3JIEKTPOCTATUYECKOM I10JIe https://m.edso0.ru/060ebab5
Konpnencarop. D1neKTpoéMKOCTh
106 KOHIEHCAaTOpa. DIIEKTPOEMKOCTE bubmorexa HOK
pa. p https://m.eds00.ru/845b4f73
MJIOCKOTO KOHZEHcaTopa
107 [TapannenbHOE coeqUHEHHNE bubnmnoreka HOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnemoBareIbHOE COSTUHEHNE bubnunoreka LIOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsLKEHHOT0 KOHAeHcaTopa bubmorexa HIOK
P P p https://m.edso0.ru/73a34f18
bubnunoreka LIOK
110 Pemenne 3amau https://m.edsoo.ru/5fb2acb5
https://m.edso0.ru/27434040
111 JIBrKeHHe 3apsyKEHHON YacTULBI B bubnuoreka [IOK
OJHOPOTHOM BJIEKTPUUECKOM ITOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O00011eHNe U cCUCTEMAaTU3AINS 3HAHUH bubmmoteka IIOK
o Teme "DnekTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 Konrponbnas pabora no reme 24- bubmuoreka [IOK
"DnexTpudeckoe nojue 2" 28.02.2025  https://m.edsoo.ru/cefe90e9
Cuna toka. ITocToSIHHBIN TOK. Y CIIOBUS
115 CYIIIECTBOBAHUS TOCTOSHHOTO bubnmorexa HOK
ym https://m.edso0o0.ru/233311b5
ANEKTPUUECKOTO TOKA
but6mmorekxa [IOK
116 n .H 9J1C
crousnii Toka. Hanpskenne n IJ1 https://m.edso0.ru/0839a115
117 3akon OMa 1t y9acTKa IeTHd. but6mmoreka [IOK

SHCKTpI/I“ICCKOC CONMIPOTUBJICHUC

https://m.edsoo.ru/f14f251e
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3aBUCUMOCTb COIIPOTUBIICHUS
OJTHOPOJIHOTO TIPOBOTHHUKA OT €T0

bubnunoreka LIOK

118 JUTMHBI Y TJIOIIAAN TOTIEPEYHOTO https://m.edso0.ru/95fcdf51
CeUYCHUS
119 VenpHO€ CONMPOTUBIICHHUE BEIIECTBA. bubmmoreka [JOK
Pewenne 3anau https://m.eds00.ru/437f8300
120 ITocnenoBarenbHOE, MApATIIEIBHOE, bu6nmoreka IIOK
CMEILIaHHOE COEMHEHUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX MIEKTPUUECKUX bubmmoreka [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubmmoreka [JOK
122 Pemerre sana< https://m.edso:;.[ ru/3881b469
123 Pabora snexTpruyeckoro Toka. 3aKoH Bbu6mmotreka [JOK
Jxoyns -Jlenna https://m.edsoo.ru/a3605c5¢c
bubmmoreka [JOK
124 Pemterre 3azat https://m.edSO(])_.I ru/6761bfof
MOITHOCTD JEKTPUUYECKOTO TOKA.
125 TemnmoBass MOIIHOCTE, BRIACIICMAs Ha bubmorexa [IOK
https://m.edso0.ru/99750a6f
pe3ucrope
bubmuoreka [IOK
126 Pemterrie azas https://m.edSO(])_.I ru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE bubnnorexa [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akoH OMa aJis TOJITHOM (3aMKHYTOM) bubmuoreka [{OK
ANEKTPUUECKOMN LETH https://m.edsoo.ru/221f40fb
bubnuotexa [JOK
129 Pemerre 3a1a< https://m.edso;.I ru/3580b679
130 MoIHOCTh UCTOYHUKA TOKA bu6nunorexa LIOK
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https://m.edsoo.ru/a0ae51d8

131 KopoTkoe 3aMbIkaHne bubmorexa OK
P https://m.eds00.ru/546f5632
132 KonpaencaTop B 1IelH MOCTOSHHOTO TOKA bubmmorexa [IOK
A PEI https://m.edso0.ru/35368f3e
bu6nmoreka IIOK
1 P
33 CHICHHE 3aAat https://m.edso0.ru/4410cef0
134 Pemenwne 3agau mo teme "llocTossHHBIN bubmuorexa [IOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau nmo teme "IlocTOSTHHBII bubnunoreka LIOK
3JIEKTPUYECKUM TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau mo reme "l[locTostHHBIN bubnuoreka [{OK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre U cucTeMaTr3aIusa 3HaHHIA
137 110 TeMe "[10CTOSHHBIN 3IIEeKTPUUYCCKUI bubmorexa [JOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 Konrponbnas pabora no reme 24- bubmmnoreka HOK
"TIoCTOAHHBIN DIIEKTPUYECKUH TOK" 28.03.2025  https://m.edsoo.ru/1885ddf1
DneKkTpuyeckasi IpoOBOAUMOCTD
139 A3JIMYHBIX BEIIECTB. DIIEKTPUUECKUAN bubmorexa HOK
P ’ p https://m.edsoo.ru/da794295
TOK B MeTa/ax. CBepXIpOBOIUMOCTh
DNEKTPUYECKHUIA TOK B paCTBOPAX H
140 acIyIaBax dJIEKTPOJIMTOB. 3aKOHBI bubmorexa HOK
p P ' https://m.edso0.ru/4b423491
®Dapanes U1 JIEKTPOIU3a
. bubmuoreka [{OK
141 DJeKTpUUYecKuil TOK B razax. [limasma https://m.eds00.ru/92d92f76
142 DNEKTPUUECKUN TOK B BAaKyyMe. Bbubmuoteka [IOK

Baxyymubie mpr0Oopbl

https://m.edsoo.ru/2E+160
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DIIEKTPUUECKHUI TOK B

bubnunoreka LIOK

143 MOJTYTIPOBOTHUKAX
YHPOBOA https://m.eds00.ru/ab61c660
[TonynpoBoIHUKOBBIE TPHOOPEI
KonTtponsHas pabora o Teme
144 «OIIEKTPUYECKUI TOK B pa3IMUHbIX - bubmmorexa LIOK
p p 11.04.2025  https://m.eds00.ru/83622200
cpenax»
DuU3nYeCKui MPAKTUKYM 10 TEME
"M3MepeHue CUiibl TOKA U HAINIPSKEHUS
145 B LIENIH ITIOCTOSTHHOT'O TOKA IPY ITOMOIIH bubmmorexa LIOK
t P - https://m.eds00.ru/5643ea56
AHAJIOTOBBIX U IH(POBBIX
U3MEPUTENIbHBIX TPUOOpPOB"
dusnueckuil NpakKTUKYM 10 TeMe
146 "N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI bubnuoreka [IOK
C LEJBIO ONPEACIICHUSI MTHOBEHHOMN https://m.edsoo.ru/f6292f5f
ckopocTH"
Du3HUeCKU IPAKTUKYM I10 TEME
147 "M3MepeHne yCKOpEeHHUs TpU bubmuoreka [IOK
MIPSAMOJIMHETHOM PaBHOYCKOPEHHOM https://m.eds00.ru/6960b6ef
JIBUKEHUHU MO HAKJIOHHOM IIJIOCKOCTH"
Du3nUeCcKul IPAKTUKYM I10 TEME
148 "N3mepenue yckopeHHus cBOOOIHOTO bubmmorexa LIOK
P " yerop https://m.edsoo.ru/d1ea2402
naJeHus
149 Du3nUeCcKul IPAKTUKYM I10 TEME bubmmnoreka HOK
"N3yueHue ABMKEHUS MasTHUKA' https://m.edsoo.ru/bcf53514
Pu3NYeCcKuil TPAKTUKYM 110 TEME
150 "NU3MepeHne paBHOAEHCTBYIOIIEN CHJTBI bubnuotexa [JOK

IpU JIBUKEHUH OpyCKa IO HaKJIOHHON
IJIOCKOCTH"

https://m.edsoo.ru/0b34db84
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Pu3N4eCKu IPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTU CUJI

bu6nunorexa LIOK

151 YHPYFOCTH, BOSHHKAIOLIMX B TPYIHIE 1 https://m.edsoo.ru/b55b81al
pPE3UHOBOM 00paslie, OT UX
nedopmarun"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
152 "U3mepenue ko3ppuirienTa TpeHus mno bubmmoreka [JOK
BEJIMYMHE YIJIOBOT0 Ko duiimenrta https://m.edsoo.ru/b83b1607
3aBucumoctu Frp(N)"
DuU3NYECKU MPAKTUKYM 10 TEME
153 "n p 7 YI\;I TBEPIOTO bubamorexa [OK
3YHCHHC YCTOMIHBOC PA | https://m.edso0o.ru/4a04f4f7
Teja, UMEIOLIETO IIOMIA b OMOPhI
DuU3NYECKU MPAKTUKYM 10 TEME
154 "I;I " P M bubmuoreka [IOK
SMEperHe HMHy'J'H’CE‘ rena o https://m.eds00.ru/856fb28e
TOPMO3HOMY ITyTH
Puznyeckuil NPakTUKYM II0 TEME bubmuoreka [IOK
155 " "
IIpoBepka ypaBHEHUS COCTOSAHUSA https://m.edsoo.ru/e0fe7e07
Du3HUeCKU IPAKTUKYM I10 TEME bubmmnoreka HOK
156 " o « "
N3Mmepenne yenpHON TEIIOEMKOCTH https://m.edsoo.ru/2f2faa61
PuU3NYECKUi MPAKTUKYM 10 TEME
157 " e SaKI;HOMe yfll\:)CTeﬁ bubnrorexa LTOK
SYyHeHH 13 \ https://m.edsoo.ru/6b1a23b5
WCTIApEHUS KHUIKOCTEN
PuU3nYeCKUi MPAKTUKYM I10 TEME
158 - P ™ bubmuoreka [{OK
SyHenne lijTeKaHm foka B et https://m.edsoo.ru/ec424377
cojeprkaliei Kouaencatop"
DuU3nYECKUi MPAKTUKYM 10 TEME
" P ™ bubnuorexa [IOK
159 UccnenoBanue cMenmaHHoOro

COEIMHEHUS PE3UCTOPOB"

https://m.edso0.ru/2b179d98
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Pu3N4eCKu IPAKTUKYM 110 TEME

bubnunoreka LIOK

160
"HaGnronenue anmekrposauza” https://m.eds00.ru/64b6e901
161 O06001IeHre U CUCTEMaTH3aIUs 3HAHUH bubmuorexa [JOK
o TeMme "Kunematnka" https://m.edsoo.ru/ed017d93
162 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUI bubnunorexa LIOK
o teme "Jlunamuka" https://m.edso0.ru/3149956b
163 O06o001IeHre U CUCTEMAaTH3aIUs 3HAHUH bubnuorexa [{OK
no Teme "CraTtuka TBepaoro tena' https://m.edsoo.ru/0f9752ac
O0001Ienne U cucTeEMaTH3alNs 3HAHAN
164 110 TeMe ""3aKOHBI COXPAHEHUS B Bubmiorexa OK
" P https://m.edsoo.ru/6¢0df9cc
MEXaHUKE
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
165 1o TeMe "OCHOBBI Bubmiorexa OK
. " https://m.edsoo.ru/de148976
MOJICKYJISIPHOKUHETHIECKON TCOPHH
O060011IeHNE U CUCTEMATU3AIUs 3HAHUN
166 o TeMe "TepMoauHamuka. TemnoBwie bubmorexa LOK
" e ’ https://m.edsoo.ru/Obcc77cl
MallHbI
O00011eHNe U CUCTEMAaTU3AIINS 3HAHUH
167 110 TeMe "ArperaTHnle COCTOSHUS bubmiorexa LOK
P " https://m.edso00.ru/59ca5c91
BerecTBa. Pa3zoBbIe MEPEXO/IbI
O00011eHNe U CUCTEMAaTU3AINS 3HAHUH bu6nmorexa LIOK
168 " "
1o TemMe "DIeKTPUIECKOe Moje https://m.edsoo.ru/f2381c0c
O00011eHNEe U cUCTEMATH3AIINS 3HAHUHI
169 110 TeMe "I10CTOSIHHBIN SIIEKTPUUECKUI Bubmorexa ITOK
" P https://m.edsoo.ru/3cae6dal
TOK
170 O06o0011eHe U cucTeMaTH3alus 3HAaHUN bu6muoreka [JOK

1o reMe "Toku B pa3nIn4HbIX cpepax”

https://m.edsoo.ru/cc7681d4
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

12

16



11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero KonrTpoabubie IIpakTuueckue eRp— oOpa3oBaTe/IbHbIE
padoThbI padoTbI pecypcbl
BzaumopeiicTBue NOCTOSHHBIX

1 MarHuTOB U IIPOBOJHUKOB C TOKOM. 1 bubnuoreka [IOK
MarnutHoe noxne. I'unoresa https://m.eds00.ru/487a8593
Awmrmepa
BekTop MarHuTHOM MHIYKIUU.

5 [IpuHumn cynepno3unuu 1 bubnnoreka [JOK
MarHUTHBIX noJieit. JInauu https://m.edsoo.ru/4clabcch
MarHUTHOW MHIYKIIUH
MarunuTtHoe 1oJ€e NPOBOJHUKA C bubnnoreka [JOK

3 1
tokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cuna Amnepa, e€ HallpaBJIEHUE U 1 bubnnorexka [JOK
MOZYJIb https://m.edsoo.ru/26d9c5ba

bu6mmoreka [IOK

> Pemmenme 3272 1 https://m.edsoo.ru/a37a0c21

5 [Ipumenenue 3akoHa Ammepa. 1 bubnnoreka [JOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HarpaBJIeHHUE U

7 MoyJib. JIBH>KEHUE 3apsKEeHHON 1 bubnuorexa [IOK
YacTUIBI B OTHOPOJJHOM MArHUTHOM https://m.edsoo.ru/c97afaal
oJie

bubmuoreka [JOK
8 Pemmenme 327127 1 https://m.edso00.ru/504e98c7
9 Pa6ora cuiel Jlopenia 1 bubmmoreka [JOK
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https://m.edsoo.ru/d518be4b

bubmuorexa [JOK

10 Pemuterme sagas https://m.eds00.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 deppoMarHeTUKH, mapa- u bubmmorexa [JOK
PP > 1P https://m.edso00.ru/30ff9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarnerukos. [Ipumenenne bubmmorexa LIOK
PP P https://m.edsoo.ru/0b58190a
(dheppoMarHeTUKOB
13 Pemienue 3anay 1o teme bubmuorexa [JOK
"MarunutHoe noje" https://m.edso00.ru/5b55¢307
14 KoHTtposbHas pabora «MarauTHoe 16- bubnnoreka [JOK
oje» 20.09.2024 https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 WH nu. [ToTok BekTOpa bubmorexa LHOK
AR P https://m.edsoo.ru/b3efa0cl
MarHUTHON HMHIIYKIIUU
bu6mmoreka [IOK
16 PAC K https://m.eds00.ru/48150bd8
17 3aKoH JIEKTPOMArHUTHOMN bubnuotexa [JOK
nHaykunn Papanest https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexkTpuyeckoe moiie. bubnuorexa [IOK
Toxn @yko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYILIUXCS bubmuotexa [JOK
MPOBOJHUKAX https://m.edsoo.ru/0235cc02
bu6mmorexa [IOK
20 Pemerre sa1a< https://m.edsoo.ru/4dfda618
21 TTpasusto Jlera bu6mmorexa [IOK

https://m.edsoo.ru/bbc22726
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HNupyktuBHOCTh. Karymka

22 WHIYKTUBHOCTH B LIEITH buGnnorexa [IOK
AYK I https://m.edso0.ru/621eae9d
[IOCTOSIHHOTO TOKA

93 SBnenue camounaykiuu. 3/C bubmuorexa [JOK
CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8
DHeprust MarHUTHOT'O TIOJIS

24 KaTVYIIKA C TOKOM Bubmaorexa ITOK

y ' https://m.edsoo.ru/b3c0ad11
DIIEKTPOMarHuTHOE IoJje
bubmuorexa [JOK
25 P
CHICHHE 3a/1ad https://m.edsoo.ru/88f69d2b
O00011IeHNE U CUCTEMATH3AIUS
26 3HAHUU 110 TEME Bubmorexa ITOK
https://m.edsoo.ru/76484025
"OnexkTpoauHaMuka"

97 KoHTposbHas pabora 1o Teme 21- bubnuotexa [JOK
"OnekTpoguHaMuka" 25.10.2024 https://m.edso0o.ru/8ae09b98
KonedarensHas cucrema. Eub 1OK

noJmoTeKa

28 CBo000 € KoJjeOaHusl.

BODOIIIBIC KOJCHAHIA https://m.edsoo.ru/7c1db385
lMapmonnueckue konebanus
Kunemarnueckoe U JUHAMHUYECKOE
29 OIMCAaHUE KOJIEOATENBHBIX bubmmorexa [IOK
N https://m.edsoo0.ru/87ce9498
JIBAKEHUI
DHepreTuveckoe onvcanue. BeiBoa
ITUHAMHAYECKOTO OMUCAHUS
30 rapMOHMYECKUX KOJeOaHUil U3 X bubnmorexa [IOK
P https://m.edsoo.ru/e3c99692
SHEPreTUIECKOTO U
KWHEMATUYECKOr0 OIMUCAHUS
b K
31 Ammntyna u asza koiaedbaHuit nomorexa 110

https://m.edsoo.ru/7a0c439a
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[Tepuron u yacToTa KOJICOAHMIA.
[Meproa Masbix CBOOOHBIX

bubmuorexa [JOK

32 OaHuii
KOTICDATITH MATEMATITCCIOro https://m.eds00.ru/e0399319
MmasiTHUKa. [leproa cBOOGOIHBIX
KoJie0aHUM MPY>KUHHOTO MAasTHUKA
3aryxaromue KojnebaHusl.
33 BBII}-I]X YKIEHHBIC KOJIeOaHUs bubmmorexa [JOK
e ' https://m.eds00.ru/72693d09
Pe3onanc
bu6mmoreka [IOK
34 ABToKONe6aHHs Pelen e 3aa1 https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
35 YI\I;[OK_KOH(bepeHHM 5 https://m.edsoo.ru/8ef587be
€XaHUYECKUe KoJieOaHus B” Bu6miorexa LIOK
MY3BIKAJIbHBIX HHCTPYMEHTAX
O06001IeHNEe U CHCTeMAaTU3aS
36 3HaHU# 1o TeMe "MexaHndeckue bubnuotexa [JOK
KoneOaHus"
K
37 OHTpOJIbHA paboTa 4-8.11.2024 bubnmnoreka [JOK
«MexaHnueckue KojaeOaHus» https://m.edsoo.ru/eb84182f
OJeKTpOMarHUTHBIE KOJICOaHusI. bubnuoreka [IOK
38 .
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b
aMILIUTYIbI 3apsifia KOHAeHcaTopa C bubnnoreka [JOK
39 .
aMIUIUTYI0OM CWIIBI TOKA B https://m.edsoo.ru/093f9afl
KoJIe0aTeIbHOM KOHTYpE
3aKOH COXpaHEHMsI SHEPTUU B
bu6mmorexa [IOK
40 UJeaTHbHOM KOJIe0aTeThHOM

KOHTYpE

https://m.edsoo.ru/d1e2d543
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3aryxarlue 3JIeKTPOMAarHUTHbIE

41 KoJjeOaHus. BeiHyKIeHHbIE bubmiorexa LIOK
- DRI https://m.eds00.ru/5e668619
3JIEKTPOMAarHUTHbIE KoJeOaHus
IIepemennslii TOK. Pe3ucrop u
42 KOH/JICHCATOP B LIETH MIEPEMEHHOT0 bubmiorexa LIOK
P P https://m.eds00.ru/84836152
TOKa
43 Karyiika nHIyKTUBHOCTH B IIETIH bubnunoreka [HOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/cfa307af
3akoH Oma 1l 2JIEKTPUUYECKOM bu6mmoreka [IOK
44
LIeTIH IEPEMEHHOTr0 TOKa https://m.edsoo.ru/8bae38e6
MoIHOCTh NEPEMEHHOTO TOKA.
45 AMIUIUTYAHOE U JEHCTBYIOIIEE bubnuorexa LIOK
s g Yot https://m.edsoo.ru/lcac6c4c
3HAUEHUE CUJIbI TOKA M HAMIPSHKCHUS
46 Pe3oHaHC B 25IeKTpUYECKOM TeTH bubnuorexa LIOK
p H https://m.eds00.ru/087506df
bu6mmorexa [IOK
47 P
CHICHHC Sazat https://m.edsoo.ru/al6836a4
Wneanbublil TpanchopmaTop.
48 IIpowusBoacTBo, nepenaya u bubnuotexa [JOK
noTpebiieHHEe AEKTPUUYECKOIT https://m.edso0o.ru/f97418ae
SHEPTUU
OKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE AJIEKTPOIHEPTHH.
49 Kp TBTypa HCHOHB3(;[BpaHHﬂp bubmmorexa LIOK
YARTYD . https://m.edsoo.ru/a6f74d93
AJIIEKTPOIHEPIUH B TOBCEAHEBHOM
KU3HU
b K
50 Pemenue 3amau uomHoreka LO

https://m.edsoo.ru/ee6677ed
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O00011IeHNE U CUCTEMATHU3ALUS
3HAHWUH 10 TEME

bubmuorexa [JOK

51
"DeKTpOMarHuTHbIC https://m.edso00.ru/7cab59f8
KoJiebanus ' Pemenue 3amaq
59 KonTponpHas padora « 25- bu6mumorexa [IOK
DJEeKTPOMAarHUTHBIE KOJICOAHNUS 29.11.2024 | https://m.eds00.ru/401024a9
MexaHndecKue BOJHEI.
53 XapakTEPUCTUKA MEXAHUYECKAX bubmnorexa [IOK
P p https://m.edsoo.ru/a58e109f
BOJIH
54 CBoOMCTBa MEXaHNYECKUX BOJIH bubnmorexa [IOK
https://m.edsoo.ru/d9ae1000
bubmuorexa [JOK
. X
> 3ByK. XapaKTepuCTHiH 3ByKa https://m.edso0.ru/138b6f09
Huadpa3Byk 1 yiInTpasByK.
56 I %\)/IPOBO;,I;ar yHSHEI:HI/Iey bubnmorexa [IOK
y Up https://m.edsoo0.ru/7380038f
OKPY>KaIOIIEH CpeIbl
bu6mmoreka [JOK
7 P
> CHLICHHE 3312 https://m.edsoo.ru/cfd918bf
DNEeKTPOMarHUTHBIE BOJHBI.
58 U3nydyenne 2i1eKTpOMarHuTHEIX bubmorexa [IOK
yi P https://m.edsoo.ru/714e5dbl
BOJIH
59 OHeprus NeKTPOMarHUTHBIX BOJIH. bubnnoreka [JOK
CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[[Ixana >meKTPOMarHUTHBIX BOJTH.
60 ITpuMeHeHnEe 31EKTPOMArHUTHBIX bubmmorexa [TOK
p p https://m.edsoo.ru/49bel1f9%e
BOJIH B TEXHUKE U OBITY
61 [TpuHIMIIBI paHOCBSI3U U bubnuorexa [IOK

TeJIeBUIeHUA. Pagnonokamus.

https://m.edso00.ru/9f96f1f8
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DNEeKTpOMarHUTHOE 3arpsi3HEHNE
OKpYXXarollel cpeibl

62 Kontponsnas padora o Teme " 9- bubnunoreka [HOK
Bomnuer" 13.12.2024 https://m.edso0.ru/4f7985a0
63 Cget. 3aKOH NPSMOJIMHENHOTO bubnmoreka [JOK
pacrpoCcTpaHEHHs CBETA https://m.eds00.ru/f9566406
Pemenue 3agau Ha npuMeHEHUE
64 3aKOHA MPSIMOJIUHEHHOTO bubmmorexa [JOK
p https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHs CBETa
65 Ortpaxenue ceta. [lnockoe bubnnoreka [JOK
3epkaiio. Ceprudeckoe 3epKajo https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AOCOIIOTHBIN
¥ OTHOCHUTEJIbHBIN MTOKA3aTeNb
66 npenomiieHus. [lomHOe BHyTpEeHHEE bubmmorexa [JOK
p ) N yp https://m.edsoo.ru/bc2e55cd
oTpaxkeHue. IIpenenbHblIil yrou
MOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemienue 3a1au Ha npuMeHEHUE
67 3aKOHOB OTPAYKEHUS U MPEIIOMIICHUS bubmmorexa [JOK
P P https://m.edso00.ru/49d830a9
cBeTa
Xonx nyueit B mpusmMe. Jucnepeust
68 CBeIT[a ygnoxchlloﬁ COCT@IJ[S 6en§ro bubmmorexa [OK
' https://m.edsoo.ru/d8elc3be
cBeta. [IBer
69 JInn3bl. DOKYCHOE PacCTOSTHUE U bubnuotexa [JOK
ONITUYECKas CUJIa JTUH3bI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0paxeHuii B JTMH3aX bubnuoreka [IOK
U UX CUCTeMax. Y BeJIMYEHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
71 Pemenue 3agau Ha moctpoeHue bubnuotexa [JOK

I/1306p a)KeHHfI, MoJIy4a€MBbIX C

https://m.edso0.ru/5a868f09
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IIOMOIIBIO JIMH3

72 I'ma3 kak onruyeckas cucrema bubmorexa LHOK
https://m.edsoo.ru/ecd480a2
73 KontponbHas pabora o Teme 23- bubnnorexka [HOK
«I'eoMeTpHrUECcKas OITHKA 27.12.2024 | https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETa U METOBI €€ bubnnoreka [HOK
U3MEpEHUst https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
7 Hucniepers ceeta https://m.edsoo.ru/lel6cc6e
bubmuorexa [JOK
76 Hurepdepentuns caeta https://m.edso0.ru/5fc0c638
KorepeHTHBIC HCTOYHHUKU. Y CIIOBUS
77 HAOJII0ICHUS MAKCUMYMOB U bubmorexa [JOK
g M https://m.edso0.ru/c6416d48
MUHUMYMOB
bu6mmoreka [IOK
8 Pemerre sana< https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
7 lpumererue nHTepdepertmm https://m.edso0o.ru/668edbc8
bu6mmoreka [JOK
80 Jlugpakius ceeta https://m.edso0.ru/12ed04b5
81 JudpakunonHas pemeérka. YcioBue bubnuoreka [IOK
HaOJIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [JOK
82 Pemerre sa1a< https://m.edsoo.ru/d58c411a
83 ITonepe4HOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
Ilonmapuszanus ceera https://m.edsoo.ru/e9890fe9
84 Pemenue 3amau bubmorexa HOK

https://m.edso0.ru/c56¢8158
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bubmuorexa [JOK

8 CBeTOBBIC ABNCHNA B IPHPOAC https://m.edsoo.ru/0b36363d

86 O00011IeHNE U CUCTEMATH3AIUS bubmuorexa [JOK
3HaHui 1o Teme "Ontuka" https://m.edso0.ru/8a14748b

87 KonTtponsHas pabora o Teme 20- bubnnoreka [HOK
«OnTuka» 24.01.2025 https://m.eds00.ru/82315dd4
['paHUIIBI TPUMEHUMOCTH

88 KJIACCHYECKOM MEXaHUKH. 3aKOHBI bubmuorexa [JOK
ANEKTPOINHAMUKYU Y TIPUHIIUIL https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIILHOCTH

89 [TocTynatel cieluanbHOU TEOPUHU bubmuorexa [JOK
OTHOCUTEIILHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCcTBEHHO-BPEMEHHOU
uHTepBai. [IpeobpazoBanus

90 Jlopenua. YcnoBrue NpUYMHHOCTH. bubnuorexa [JOK
OTHOCHUTENBHOCTh https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTHU. 3aMeJICHHE
BPEMEHHU U COKPAIICHHUE ITTUHBI
DHEPrus U UMITYJIbC

91 peﬂﬁ[I/IBI/ICTCKOI}'}; 4aCcTULbI. DHEPIHUsl bubnuorexa LIOK

https://m.edso00.ru/853a64fc

TTOKOSI
KontponbHas padoTa o Teme Bu6morexa [JOK

92 «CreruaibHast TSOpUs 3-7.02.2025 httos=//m.edsoo.ru/b6258fa
OTHOCHUTEIILHOCTH

93 PaBHOBeCHOE TEIIIOBOE M3TyUCHHE bubmorexa HOK

https://m.edsoo.ru/f54035a5
94 3akoH cMmelennsa Buna bubmmorexa [TOK

https://m.edsoo.ru/1c5ff752
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95 I'unoreza M. I1nanka o KBaHTax. bubmuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmuorexa [JOK
% OHEpTHs 1 HMIIYILC doTOHA https://m.edsoo.ru/7fb307ec
97 ®otordp¢exr. Onbiter A. T bubnuoreka [IOK
CroneroBa. 3akoHbl hoTorhdekra https://m.eds00.ru/8c68e5b9
VYpaBHeHue DUHIITEWHA 114
98 dotoaddekra. "KpacHas rpanuma" bubmorexa LHOK
P rpatuh https://m.edso00.ru/01ef4556
dororddekra
99 Hasnenue cera. Onwith I1. H. bu6mmoreka [IOK
JleOeneBa https://m.edsoo.ru/64b4f966
N bubnuotexa [JOK
100 BoiHOBEIC CBOMCTBA TACTHI https://m.edsoo.ru/f59cfcec
Boausl ge bpoitns. [[nvHa BOJIHEI Jie
101 b OﬁHHI:/I aI;Me bl f)LGJ'IaCTI/I " bubmorexa [JOK
p p p N https://m.edsoo.ru/5df8bafl
JIOKAIIM3aluK JBUXKYIIEHCS YaCTUIIBI
102 KopmyckynsipHO-BOJHOBOM Jyann3m bubmorexa LHOK
pHycxyIip Y https://m.edsoo.ru/8ccab62a
103 Judpaxus 31eKTpOHOB Ha bubnnoreka [JOK
KpHCTaJuIax https://m.edsoo.ru/30dbal8c
Cnenuduka n3MepeHuii B
104 MHKHOEI)H e COO]I“)HOHICHI/HI bubmorexa HOK
POMHP N https://m.eds00.ru/65783dec
HeomnpeaenénHocrel [ elizenOepra
bubmuorexa [JOK
105 Pemerme rpagieckix sanad https://m.edsoo.ru/e70195bd
. bubnmoreka [JOK
1 P
06 CILICHHE PactCTHBIX 3/t https://m.edsoo.ru/ee9b3182
107 KonTtponbHas paboTa mo Temam: 24- bubnuotexa [JOK
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"KopryckynsipHO-BOTHOBOM 28.02.2025 https://m.edsoo.ru/c3de891a
Jyanusm"
OIBITHI 110 UCCIIEIOBAHUIO CTPOCHUS
108 atoma. [manerapHast MoIeNIb aTOMa bubmorexa LIOK
https://m.eds00.ru/312b750a
Pezepdopna
bubmuorexa [JOK
109 Hocrynatsi bopa https://m.edsogru/404dfa9a
110 Buapl ciektpoB. CrieKTp ypoBHEM bubnunoreka [HOK
SHEPruY aTroMa BOJOpoOAa https://m.edsoo.ru/cf74blla
111 CrnoHTaHHOE U BBIHYKJEHHOE bubnuotexa [JOK
n3inyyeHue cera. Jlazep https://m.eds00.ru/f945d85c
112 KoHTposbHas pabora 1o Teme 17- bubnnoreka [JOK
«ATom» 21.03.2025  https://m.edsoo.ru/2288a0c4
Hyxnonnas mozens sapa
113 I'eitzenbepra-MBanenko. 3apsn u bubnuorexa [JOK
MaccoBO€ YUCIIO sapa. M30Tomnsl. https://m.edsoo.ru/34adaSde
PagunoakTuBHOCTH
3aKoH paIMOaKTUBHOTO pacraja.
CgoiicTBa HOHU3U ero
114 W3JTyYEHUS. BJ‘II/IH}II)I/}I/::O B bubnuorexa LIOK
https://m.edsoo.ru/aab98bef
pPaZOaKTUBHOCTH Ha KUBBIC
opranusmsl. Jlosumerpus
DHeprus CBsI3 HYKJIOHOB B si/Ipe.
SAnepusie cunbl. Jledekt Maccel
115 anpa. Slnepusie peakuuu. SnepHeie bubanorexka [JOK

peaktopsl. [Ipobiaembl
YIPaBIEMOTO TEPMOSAIEPHOTIO
CUHTE3a. DKOJIOIMUECKNE ACTIEKTHI

https://m.edsoo.ru/ff1758d0
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pa3BUTHUSA AIEPHOU DHEPreTUKU

Metoapl peructpauuy u
UCCJIEIOBAHMS DJIEMEHTAPHBIX
yactull. OyHaMeHTaIbHbIE
B3auMOJEHCTBUA. baprnoHbl, ME30HBI

bubnmoreka [JOK
116 u nentonsl. [Ipencrasienue o 1-4.04.2025 nosmorexa L]
. https://m.edsoo.ru/1ac08as5h
CrangaptHoit Mmogenu. KBapk-
TJIFOOHHAS! MOJIEITb aJIPOHOB.
KoHTposbHas pabota «AToMHOE
SIIPOY
®du3uKa 3a npeaeaaMu
Crangaptaou Monenu. TéMHas
117 Mare I/IE 1 TEMHAs SHEPTHS bubmorexa LHOK
P up ' https://m.edso0.ru/c026fd37
EnuHCcTBO DM3HYecKoi KapTHHBI
MHupa
118 Otansl pa3BUTHS aCTPOHOMUHU. bubnnorexka [JOK
3HaueHHe ACTPOHOMUH https://m.edsoo.ru/ad73e145
[TpumMeHNMOCTD 3aKOHOB (DU3HUKH
119 JUIsL 0OObSICHEHUSI IPUPOIBI bubnuoreka [IOK
KOCMHYECKUX 00BEKTOB. MeTO b https://m.edso0.ru/39c44028
aCTPOHOMHUYECKUX UCCIEIOBAHUI
CoBpeMeHHbBIE ONTHYECKUE
120 TEJIECKOITBI, PaJIHOTEIICCKOIIBI bubmorexa HOK
> bad ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMHS
Bun 3Bé3anoro Heb6a. Co3pe3aus,
121 SIPKHE 3BE3bI, INIAHETHL, UX bubnmorexa [IOK
P ’ ’ https://m.edsoo.ru/aac588eb
BUJIUMOE JIBUKCHHE
122 Conneunas cucrema. CosHIIe. bu6mmorexa [IOK

ConHevyHas aKTUBHOCTbE. MICTOUHMK

https://m.edso0.ru/22748eb4
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sHeprun CosHIA U 3BE3]

3BE31bI, UX OCHOBHBIC
XapakTepUCTUKHU. [luarpamma

bu6mmoreka [IOK

123
"CreKTpalibHBIN KJ1AcC — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be31pI II1aBHOM bubnuorexa [JOK
OCJIEN0OBATEILHOCTU https://m.edsoo.ru/b3chb766¢
BryTpeHHee cTpoeHue 3BE3 .

CoBpeMeHHBIE TTPE/ICTABIICHHS O
125 1| 0120)(0)1( eHI/II/IpHHaBOJHo 17071 bubmorexa LHOK
p A . 1 https://m.edsoo.ru/d09da494
CoJHna ¥ 3B€31. DTallbl JKU3HU
3BE3]
Muineunsiii [1yTe — Hama
126 I"amakTuka. TUIBI raTaKTHK bubmorexa LHOK
. ' ' https://m.edso0.ru/7cd10a0a
YEpHbIe ABIPHI B s/Ipax raJakTHK
Bcenennas. Paciumpenue

127 Bcenennoii. 3akon Xab0mna. Teopus bubnmoreka [IOK
Bbosnbioro B3peiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
U3IIy4eHHE

128 MacmrabHasi CTpyKTypa bubnuoreka [IOK
Bcenennoii. Merarayiaktuka https://m.edsoo.ru/ce234633

129 Hepeménnsie npodiaembl bubnuoreka [IOK
aCTPOHOMHUH https://m.edsoo.ru/d37d9ffe
®Ou3nvecKui MPaKTUKyM 1O TEME

130 "Uccne OBaHI/Iep Mal"HIZ’i‘vII—IOPO ToJIst bubmorexa HOK

8 \ https://m.edso00.ru/67361aef
MTOCTOSTHHBIX MarHUTOB
131 Pu3NYeCKul TPAKTUKYM I10 TEME bubnnorexa [JOK

"U3mepenue cunsl Ammnepa ™

https://m.edsoo.ru/fcae91e9
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Pu3n4eCcKui IPAKTUKYM 110 TEME

132 "HccnenoBadHue IBIEHUS https://m.edsoo.ru/c36658da
3JIEKTPOMArHUTHON UHIYKIIMK"
DuU3nYECKUi MPAKTUKYM 10 TEME
133 "Co P M bubmuoreka [JOK
Opita MOACIH ) https://m.eds00.ru/b8fb6391
AJIEKTPOMATrHUTHOTO T€HepaTopa
DuU3nYeCKui MPAKTUKYM 10 TEME
134 "N3mepenue neproaa cBOOOIHBIX bubnuoreka [IOK
KOJICOAHUN HUTSHOTO U https://m.edsoo.ru/5d159d35
IPYXUHHOT'O MasiTHUKOB"
Ou3nyecKuil MPakTUKYM IO TEME
135 "Mpeod P M bubnnoreka [JOK
PeODPasORaNHe 3He['>'mn y https://m.edso0.ru/a28026bd
MPYKUHHOM MasiTHUKE
Ou3nyecKuil MPakTUKYM IO TEME
136 "UccnenoBanue paboThI bubnnoreka [JOK
HCTOYHHUKOB CBETA B IIeHU https://m.edsoo.ru/89dc2d90
MEepEMEHHOT0 ToKa"
PuU3nYeCKUi MPAKTUKYM I10 TEME
137 " P M N bubnuorexa [JOK
3yq?'HHe TTapaMeTpos SByKOBOH https://m.edso0o.ru/b100661a
BOJIHBI
PuU3NYECKU MPAKTUKYM 10 TEME
138 " P yl: bubnuotexa [JOK
SMEpEHHE HOK%aTSH https://m.eds00.ru/42569eal
MIPEJIOMJIEHUS CTEKJIa
DuU3NYECKU MPAKTUKYM 10 TEME
139 ,,I/;I FHCCIITIT TP . bubnuoreka [IOK
3MEPCHHE (OKyCHOTO https://m.edso00.ru/b879fh3f
paccTOsIHUS PaCcCEUBAOIINX JIUH3"
140 ®u3nyecKkuil NPakTUKYM I10 TEME bubnuorexa [IOK

"Habmronenue nudpakuuu,

https://m.edsoo.ru/8b7ac737
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uHTEp(EpPEHITNH U TTOJIIPU3AIUU
ceera"

141

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHyre UMIyJbCa U SHEPTUU
PENSATUBUCTCKUX YacTHULL (110
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

bubmuoreka [JOK
https://m.edsoo.ru/63756¢47

142

Pu3N4eCKu IPAKTUKYM 110 TEME
wiu "HccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA YEepe3 CBETOAMOJ OT
HanpspkeHus"

bubmuorexa [JOK
https://m.edsoo0.ru/eb916f82

143

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue ciekTpa
Pa3peEHHOTO AaTOMAaPHOTO
BOJIOPO/Ia U U3MEPEHUE MTOCTOSTHHOU
PunGepra"

bubmuorexa [JOK
https://m.edsoo.ru/ec651eb8

144

145

Du3n4eCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa C UCTIOB30BAaHUEM
nosumerpa'

Du3nUeCKU IPAKTUKYM I10 TEME
"HaOnronenus 3B€34H0r0 Heba
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUN JUISl ONIPEACIICHUS
MOJIO’KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usi CeBepHOro Nnoymapms u
SApKHe 3BE3b1"

bu6nmoreka [IOK
https://m.edsoo.ru/c3dabe6e

bu6mmorekxa [IOK
https://m.edsoo.ru/1072021e
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O06001IeHNEe U CHCTeMaTH3aIINs
3HaHui. Posb pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOM,

bubmuorexa [JOK

146 TEXHOJIOTHYSCKOM, COITMAJIbHON B https://m.edsoo.ru/ad6ddeed
ATUYECKOH chepax NesTeIbHOCTH
YyeJloBeKa
O00011eHNE U cCUCTEMATU3 AL
147 3HaHui. Posb 1 MecTO QU3NKH U bubnunorexa LIOK
aCTPOHOMHUHU B COBPEMEHHOU https://m.edso0.ru/18f19f7c
HAy4YHOU KapTHUHE MHpa
O06001IeHNEe U CHCTeMaTU3as
3HaHu#. Posb pusnueckoit Teopun B
(hOpMHUPOBAHKUH MPEJCTABICHUH O
148 (U3UYECKON KapTHHE MUPA, MECTO bubnnoreka [JOK
(bU3UYECKON KapTUHBI MUpA B https://m.edsoo.ru/e7d400f4
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAyIHBIX
MPEJCTaBICHUN O TPUPOJIE
149 O06o0mIeHre U cucTeMaTH3aIus bubmuorexa [JOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3 AL bu6mmoreka [IOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011eHNEe U CUCTEMATU3ALIS bu6mmoreka [JOK
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafcs
O06o01IeHne U cucTeMaTru3aus
152 3HaHu# no Teme "CraTtuka TBEpAOro bubmmorexa [IOK
" https://m.edsoo.ru/3cca482e
Tena
153 O06o0011eHNEe U cUCTeMaTH3aIHs bubmmoreka [IOK

3HAHUHU 110 TeME "3aKOHBI

https://m.edsoo.ru/32a4d1a0
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COXpaHEHHUs B MEXaHHKe"

O00011eHrEe U cCUCTEMATU3ALIIS
3HaHu# 110 Teme "OCHOBEI

bu6mmoreka [IOK

154
MOJIEKYJISIPHO-KMHETUYECKOMN https://m.edsoo.ru/ed440ca8
Teopun"
O00011eHrEe U cCUCTEMATU3ALIIS
155 3HaHui mo reMe "TepMoanHaMuKa Bubmuorexa LIOK
']‘p A ' https://m.edso0.ru/c63f7c10
TenaoBble MaIlIMHEI
O00011IeHNE U CUCTEMATH3AIMS
156 3HaHUM N0 TeMe "ArperaTHbie bubnuorexa [JOK
cocTtosgHus BenlecTsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexomnr"
O00011IeHNE U CUCTEMATH3AIUS
157 3HAHUU 110 TeMe "DIEeKTPUIECKOE Brommozexa [IOK
. P https://m.edsoo.ru/3bfodefo
[oJie
O00011eHNEe U CUCTEMATU3 AL
158 3HaHuil 1o teMe "T1oCTOAHHBII Bubmiorexa ITOK
. " https://m.eds00.ru/71453ee6
IIEKTPUUYECKUN TOK
O00011eHNEe U CUCTEMATU3 AL
159 3gaHui 110 Teme "ToKU B pa3InyHBIX Bubmzorexa LIOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HaHUM 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
O0001IeHNE U CHCTEMATH3AIINS
161 3HAHUH II0 TEME Brbmrotexa [IOK
" " https://m.eds00.ru/053e2248
DNEeKTpOMarHUTHAS WHTYKIIHS
162 O00011eHne U cCUCTEMATU3 AL bu6mmorexa [IOK

3HAHUHU 110 TeMe "Mexaundeckie

https://m.edsoo.ru/d6310bfd
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KkoJjicbanus"

O000111eHNE U CUCTEMATU3ALMS

163 3HAHUH 10 TEME 1 bubmorexa [IOK
, https://m.edso00.ru/5e2bb83d
'"DNEeKTPOMAarHUTHBIE KOJIeOaHwMs "
O00011eHNE U cCUCTEMATU3 AL
164 3HaHUH 10 TeMe "MexaHnYecKHe U 1 bubmmorexa [IOK
" https://m.edsoo.ru/96a7a2dd
3JICKTPOMArHUTHBIC BOJTHBI
165 O00011IeHNE U CUCTEMATH3AIMS 1 bu6mmoreka [IOK
3HaHu! 1Mo Teme "Ontuka" https://m.edsoo.ru/52ad1603
166 O06o001IeHre U CUCTEeMaTH3aIs 1 bubmuorexa [JOK
3nanuii mo reme "Ocuossl CTO" https://m.edsoo.ru/5beclc65
O00011IeHNE U CUCTEMATH3AIUS
167 3Haunii o teMe "KopmycKkyisspHo- 1 bubmnorexa [IOK
. "p YERyIp https://m.edso0.ru/f7c59d38
BOJIHOBOH JTyaJTi3M
168 O00011IeHNE U CUCTEMATH3AIUS 1 bu6mmoreka [IOK
3HaHUU 1Mo Teme "dPu3uka aroma" https://m.edsoo.ru/1f511654
O00011eHNEe U CUCTEMATU3ALIS
169 3HaHUi 110 TeMe "PU3nKa aTOMHOTO 1 bubmmorexa LHOK
" https://m.eds00.ru/905¢5ce0
SJIpa U DJIEMEHTAPHBIX YaCTHII
O00011eHNEe U CUCTEMATU3ALIS
170 3HAHUH 110 TeMe "DIIEMEHTHI 1 bubmmorexa [IOK
" https://m.edsoo.ru/2bffb94c
acTpopU3UKHU
OBIIEE KOJIMYECTBO HACOB I10 170 16

[NPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

1. ®wusuka. "Knaccuuecknii kype". Msikumes I'.5. u ap. 10 kiacc,
(bazoBbiii /YTayOsIeHHBIH)

2. @wuswuka. "Kiaccuueckuit kype". Mskumes .5, u ap. 10 kmacc,
(bazoBblit /YTayOneHHBIN)

3. Coopnuk 3amau no ¢usuke. 10-11 kmaccel. ba3zoBeiit yposens. Jlunus YMK:dusnka.
"Knaccnueckuii kypc". Msixumes I'.S. u ap. (10-11) (ba3zoBsiii /Y rinyOneHHbII)

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. ®wusuka. 10 xnacc. ba3zoBbiit ypoBenb. Meroanueckoe nocodue, [lerpora M.A.,,
Kynpssues B.B.;

2. ®wuswuka. 10 xiracc. YrryOlieHHBIH ypoBeHb. MeToamueckoe mocobue, [lerpoa MLA.,,
Kynpssues B.B.;

3. ®wmsuka. 11 kmacce. bazoBerit ypoBeHb. Metoaudeckoe nocooue, [letpoa M.A.,,
Kynpssues B.B.;

4. Owuzwmka. 11 knacc. YraoybneHnnsiit ypoBenb. Metoanueckoe nocodue, [lerpoa M.A.,,
Kynpssues B.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

e Kontent «Mos mkomay https://lesson.edu.ru/ .

o Iludposas padouas Terpaap https://lecta.ru/ .

o «Poccwuiickas 3ekTpoHHas mkonay https://resh.edu.ru .
o IKimace» https://www.yaklass.ru/ .

o «Cnmam I'MA» https://sdamgia.ru/ .
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