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MNOACHUTEJBHASA 3AIINCKA

ITporpaMMa 1o @u3uke Ha YpOBHE CpeaHEro o0mero o0pa3oBaHus
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUH U TpPEOOBAHMH K pe3ysIbTaTaM OCBOECHMS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeacrasieHHbix B ®I'OC COO, a
Takke ¢ ydéroMm (enepaibHON pabodeit mporpaMmmbl BocnuTanus u KoHnenun
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoit ~ ®@enepany,  peaqu3yOIMMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
IPOrPaMMBI.

[Tporpamma no ¢usuke onpeaenser 00s13aTebHOE MTPEIMETHOE COJEPKaHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENILHOCTh U3YUEHHUSI TEM U Pa3JieioB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluxcsl.
[IporpamMma mno ¢u3uke Aa€T NpeACTaBICHUE O MLENAX, COACpP)KAHUH, OOIIeH
cTpareruu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpEeACTBAMU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS IIO3BOJISIET pEaln30BaTh
3aJ1a4 Npo¢eCCUOHAIBHOW OPUEHTAlLlMU, HAIPABJIECHO HAa CO3/laHUE YCIOBUM I
NPOSIBIICHUS] CBOMX HHTEIUICKTYyalbHBIX U TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJarmuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHs 00pa3oBaHUSA B
opraHm3anusx MNpodhecCHOHANIBHOTO 00pa30oBaHUsl MO Pa3IUYHbBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIELIMAIBHOCTSIM.

B nporpamme mno ¢Qusuke ONpenensroTcs IUIAHUPYEMBIE pEe3yJbTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMEeTHbIE, TMpeaMeTHble (Ha  yrimyOonéHHoMm  ypoBHe). Hayuno-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBAaHUM K JIMYHOCTHBIM,
METANpEeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YarolUXCsl, OCBOMBIIMX
nporpaMMy 1o (u3MKe Ha YpPOBHE CpeaHero obmero oOpa3oBaHHs Ha
yrIyONE€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma no pu3mKe BKIIOYAET:

IUIAHUPYEMBIE PpEe3yJibTaTbl OCBOEHUS Kypca (U3MKUM Ha YriyOiaéHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIbTATHI 110 roj1aM 00yUEHHUS;

coziepikanue yuebHoro npeamera «Pusrka» 1o rogam o0ydeHusl.

[IporpaMmma mo ¢Qu3uKe HMeeT MNPUMEPHBIM XapakTep M MOXKET OBITh
UCIIOJIb30BaHa YUUTEIAMHU (PU3HUKH JIJIs1 COCTABJIEHMSI CBOMX pab04YMX IIPOrpaMM.

ITporpaMMa no u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUMUTENEH U
IOPEIOCTABISAECT BO3MOXKHOCTH Ul peaIM3alUd pa3IUYHbIX METOJUYECKHUX
NOJIXOJJOB K MpernoAaBaHUI0 (U3UKH Ha YrIyOJEHHOM YpOBHE IMpPH YCJIOBHU
COXpaHEHHUs 003aTeNbHOM YaCTH COACPKAHUS Kypca.



duszuka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpykatoieM mupe. LLkonpHbIN Kype HU3HKH — cCTEMOOOpa3yOInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB U SIBICHUH, M3y4yaeMbIX XuUMUEH, Ouosoruei,
dbusnueckoir reorpadueir u actpoHommei. Vcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHEe (U3UYECKUX 3HAHUM Ompenenusio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIyYE€HHsI HOBBIX MATE€pPHAJIOB C 3aJlaHHBIMM cBoWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromierocs, B (opMupoBaHHEe YMEHUN MPUMEHSATh HAy4YHBIN
METO/I IO3HAHUSI TP BBHIMOJIHEHUN UMHU Y4eOHBIX UCCIIEIOBaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeIHEr0 OOIIEro 00pa30BaHus MOJI0KEH
psa uaeH, KOTOpble MOXKHO PacCMAaTPUBATh KaK MIPUHIIMIIBI €70 MOCTPOECHMUS.

Hoea uyenocmnocmu. B COOTBETCTBHUH C HEM KypC SBIIETCS JIOTMYECKHU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lenoB (U3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUUECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuszayuu. B cooTBeTcTBUM C HEWl Marepual Kypca (HU3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuszanysi NpennoyiaraeT HCIOJb30BaHUE
TYMaHUTapHOTO NOTeHIMana (U3MUYECKON HAyKH, OCMBICIEHHE CBS3M pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM oOOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHYECKHUMH MTPOOIEMAMHU.

Hoen npuxnaonoin nanpaenennocmu. Kypc ¢usuku yriayOn€HHOrO ypoBHs
IPEIOoJIaracT 3HaKOMCTBO € IIMPOKUM KPYT'OM TEXHUYECKMX M TEXHOJOTHYECKHX
NPUJIOKEHUH W3YYEHHBIX TEOpUM M 3akoHOB. Ilpu 3TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MpPEICTaBICHUA W COBPEMEHHBIE TEXHHYECKHE YCTpPOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJEpP)KaHUsS, IMOCBAIIEHHBIX JKOJOTMYECKUM IpOoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PAa3BUTHEM TEXHUKH U TEXHOJOIHH, a TakkKe 00CYyXIECHUA
npo6JieM palMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHnue cofiep>kanusi MPOTPaMMBbI 10 (GU3HKE JTOKHO OBITH OCTPOCHO Ha
IPUHLINAIIAX CUCTEMHO-EATENBHOCTHOrO noaxona. s Gusnku peanuzanus 3THX
IPUHLIKIIOB 0a3MpyeTcsl Ha MCIIOIb30BAaHUM CAMOCTOSITEILHOTO AKCIIEPUMEHTA Kak
IOCTOSIHHO JIeHCTBYMOIIEro Qakropa ydeOHoro mnpouecca. g yrayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOTO YYEHHUYECKOTO 3KCIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHYECKHE OIBITHl MPU H3YYEHHH HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOThl MpakTHUKyMa. [Ipr 3TOM BO3MOKHBI
IBa crocoba peanu3zaudd (PU3MYECKOro TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoaUTCs au60 B KoHIe 10 u 11 kmaccos, 1ubo mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — 370
UHTErpanuss padoT TPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX padoT, KOTOPHIC
IpOBOASATCS B Ipolecce u3ydeHus paszzaena (temsl). [Ipu sTom mon paboramu
PaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE MCCIEI0BAHUE, KOTOPOE MPOBOJUTCSA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIaroBoi HHCTPYKIIUH.

B nporpamme mno (@usMke cuUCTeMa YYEHHUYECKOrOo HKCIEPUMEHTA,
71a00paTOpHBIX pabOT W MpaKTUKyMa MpeJCTaBieHa eIWHBIM NepeuyHeM. Bridop
TEMATUKU U1 3TUX BUJAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4aCTHHKaMHU 00pa30BaTEIbHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEHN MOYypOYHOTO
IJIAaHUPOBAaHMUSI U OCHalleHus kabuHera ¢usuku. [Ipu »TomM oOecrneunBaeTcs
OBJIaJiIcHUEe OOYyYaIOUIUMHUCS YMEHUSMU TMPOBOJUTH TPSIMbIE U KOCBEHHBIC
U3MEPEHUs], UCCIIEeIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEJIMYUH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE YAENsAETCS PEUICHUI0 PACUETHBIX W KAayeCTBEHHBIX
3apad. Ilpu aToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33Jla4M C SIBHO
3aJJaHHOW W HESIBHO 3aJaHHOW (PU3MUECKON MOJEIbIO, MO3BOJISIONINE TPUMEHATD
U3yYEHHbIC 3aKOHbl U 3aKOHOMEPHOCTH KakK M3 OJHOTO pasiena Kypca, Tak U
UHTErpUpysl MPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3zAenoB. g KaueCTBEHHbIX 3a7a4
OPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEACKA3aHUE MPOTEKAHUS
bu3nYeCcKUX SBJICHUM U MPOIECCOB B OKPYXKAIOIIECH KU3HU, TpeOyrolrue BbIOOpa
buznyecKoil MoAeNu A CUTYalluu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanumsmu DPI'OC COO k MarepuanbHO-
TEXHUUYECKOMY OOECIICUCHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTO
YPOBHSI Ha YPOBHE CPEJIHEr0 OOLIEro 00pa30oBaHUs JOJKEH U3y4aThbCs B YCIOBHIX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
nabopaTtopHoe O0OpYyJOBaHUE Jisi BBIMNOJIHEHHs YKa3aHHBIX B Iporpamme Io
¢u3MKe yYEeHHYECKHX OIBITOB, JaOOPAaTOPHBIX padOT M paboT MpaKTUKyMa, a
TaK)Ke JIEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOe o0OopyaoBaHue (GopMupyercs B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMMe 1Mo (U3HMKE KIIIOUYEBBIX JEMOHCTpaIUil s
UCCJIEIOBAHMUS  MU3Yy4Yae€MbIX  SIBIIGHUA UM  MPOIECCOB, OMIIUPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpynOBaHME JJISI YUYEHMYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsi B pacuére



OJTHOTO KOMIUIEKTa Ha JBYyX oOOydJaromuxcs. TeMaThudecKhe KOMIUICKTHI
71a060paTOPHOTO OOOPYMOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOPHH.

OCHOBHBIMU TIETISIMU U3Y4eHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHupOBaHWEe WHTEpPECa M CTPEMJICHUS OOyYaromuxcsi K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BHTHEC WX HWHTEIUICKTyaJIbHBIX M  TBOPYECKHX
CIOCOOHOCTEM;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHWSA W (popMHpOBaHHE
MCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOITNM SIBJICHUSIM;

dbopMHEpOBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYCeHUS OCHOB
CTpOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHre YMEHUI OOBSICHATH SBICHUS C UCIIOJIB30BaHUEM (PU3NIECKUX
3HAHWUU U HAYIHBIX JIOKA3aTEIbCTB;

dbopMUpOBaHHWE TPEIACTABICHUNA O POAM (DHU3UKKA IS Pa3BUTHSA JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymiei
po(heCCHOHANFHON  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHenIeMy 0Oy4eHHIO B 9TOM HaIlpaBJICHUH.

JlocTimkeHne dTUX TieNiel 00eCTIeUrBACTCSl PEIICHUEM CIEAYIOINX 3a/1a4d B
mporiecce n3ydeHus Kypca GU3NK1 Ha ypPOBHE CPETHETO O0Iero oOpa30BaHuUS:

PUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (PU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHSAX,  BKJIOYAas  MEXaHUKY,  MOJEKYISpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHHE YMEHUH MPUMEHATH TEOPETUICCKUE 3HAHUS JIJIs1 OOBSICHCHUS
(GU3HYECKUX SBICHUW B MPUPOAC WM JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
IMOBCEIHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIICHHUS PA3UYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nYecKol MOJENBI0, 3a/ad, MOJAPA3yMEBAIOIIUX CAMOCTOSTEIHLHOE CO3/IaHUe
bu3MYecKo MOJeNH, aJeKBATHOW YCIOBUSM 3ajJaud, B TOM YHCIE 3aaad
WHKXCHEPHOTO XapaKTepa,;

NMOHMMaHHE (U3NYECKUX OCHOB W TIPUHIIUIIOB JIEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSTECIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GU3MYECKUX  SKCICPUMEHTOB, aHajdW3a W HWHTEpIpeTanud WHGOPMAINH,
oTpezeNieH s JOCTOBEPHOCTH MOJTyYEHHOTO Pe3yJIbTara;

CO3/aHHME YCJOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPUYECKOH JIeATETHHOCTH;



pa3BuTHE MHTEpeca K chepaM nmpodhecCuoHATHLHON ASSTENHHOCTH, CBI3AHHOU
¢ pU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrmyOnéHHBIN ypOBEHb
u3ydyeHus: yuyeOHoro npeamera «®Ddusumka» Ha ypOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOyYalOIMMUCS, [UIAHUPYIOIIMMHU POJIOJKEHUE
o0pa30BaHusl 110 CIENUATBLHOCTAM (PU3UKO-TEXHHUUECKOTO PO,

Ha uzyuenue pusuku (yrmyOnéHHBIH YPOBEHb) Ha YPOBHE CPEIHETO OOLIETo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HEZEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
NPAKTUYECKUX paboT SBISETCS PEKOMEHJIOBAaHHBIM, YUHMTENb JI€JdaeT BbIOOp
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAWBHUIYaTIbHBIX
0COOEHHOCTEH 00yJarOIUXCS.



COILEPKAHUE OBYYEHUASA
10 KJIACC

Pazngen 1. Hayunbiii MeTOA NO3HAHUSA NPUPOBI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo 1 Mo3HaHUs U
METO/Ibl UCCIIEI0BAHUS (PUBUUYECKUX SIBJICHUU.

DKCHEpUMEHT M TEOopUsl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CriocoObl  u3MepeHus: (U3MUECKUX BEIMYMH (AaHAJIOTOBbIE M LHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3Mepenuit  ¢usmyeckux BenuuuH  (abcodtoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKA,
aOCOMIOTHO TBEPIOE TENIO, HWACANbHAS KUAKOCTh, HACAIBHBIA Ta3, TOYCHYHBIN
3apsn). ['unore3a. ®usnyueckuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH. Pu3ndecKast
TEOPUSL.

Ponbp u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN 1€ATEIIHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

M3mepeHne cuiibl TOKa W HANPSXKEHUS B LENU TMOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U U(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HakoMcTBO ¢ nudpoBoii taboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(U3UYECKUX BEIIMYUH TIPH MIOMOIIH KOMIIBIOTEPHBIX JATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pannyc-BekTop MarTepuasbHOM TOYKH, €ro MPOEKIMH HA OCU CHCTEMBI
KoopauHart. Tpaekropusi.

[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HAa OCH CHCTEMbl KOOPAMHAT.
Clio)xeHue NnepemMenIeHUi U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE. 3aBUCHUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MAaTE€pUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOomHoe manmeHue. YcKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOTO0 TMOJ YrioM K TOpPU30HTY. 3aBUCHMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEepUATIbHON TOUKH OT BPEMEHU U UX IPpaQUKU.



KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATepUAIIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKOpocTh. [lepwon m wacTtoTta oOpaiieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U MOJIHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckue YCTpOMCTBA U TEXHOJIOTMYECKHE TMPOLECCHI: CIUIOMETP,
JNBWKEHUE CHapsJOB, LEMNHbIE, IIECTEpEHYAThIE W PEMEHHBIE IEpeaadH,
CKOPOCTHBIE JTHU(THI.

Jlemoncmpayuu.

Mopens cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

Crioco0Obl uccineoBaHus IBUKEHUI.

WnrocTpanus NpeaenbHOro nepexoia i N3BMEpEHNe MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre NBUKEHUMN C UCIIOJI30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HaOntonenue nBukeHus Tena, OpOLIEHHOTO MOJ YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.

HamnpagsneHnue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOl CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OOHOTO U TOTO XKE
TeJIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne ycKOpeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM
JIBH>)KCHUU.

U3mepenne  yckopeHUss ~ CBOOOJHOTO  mafeHUss  (PEKOMEHJI0BAHO
UCIIOJIb30BaHuE IIUPPOBOI TabOpaToOpuH).

N3yuenne fABWXKEHUSI Tella, OpOIIEHHOro Tropu3oHTalbHO. [IpoBepka
TUIIOTE3bl O MPSMOMl MPONOPUMOHAIBHONM 3aBHCHMOCTH MEXAY JaJbHOCTBIO
I10JIETa U HAYaJIbHOW CKOPOCTBIO TEJA.

N3ydeHne IBHXKEHUS Tella MO OKPYKHOCTH C ITOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TepuoAa OOpalleHusi KOHMYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MueprmaneHble cuctemsl oTcyéra. IlpumHnmn
oTHocuTenpHOCTH ['anmunes. HenmHepuuanbHble cucTEMbl OTCUETA (OIpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIuUI Cyneprno3uiumy CHil.

Bropoi 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOW MACCHI.

Cuna tspxkecTu. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO NaJE€HUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckod IMMUpOTHL. JIBUXKEHHE
HEOECHBIX TeN U X CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEHHUs CKOJIBKEHUS U CUJIa TPEHMS
nokos. Koapduuument tpenus. Cuna coOnpoTHBICHHUS MpPH JBWKEHUU Tela B
KAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKECHUS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOALIMITHUKH,
JBHYKEHUE NCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauyuu.

HaOnronenue NBHKEHHUS TEN B MHEPLUUAIBHBIX M HEMHEPLUUAIbHBIX CHCTEMAX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LWIMHAPOB WM WIapOB Pa3HOM MacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIbHON CUCTEMBI OTCUETA.

CpaBHEHHE  pPABHOJIEWCTBYIOLIEH  NPHUIOXKEHHBIX K TEIy CHI C
IIPOU3BECHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cWiI, BOBHUKAIOIIUX B PE3YyJIbTaTE B3aUMOIECUCTBUS TEIL.

N3mMepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IOKOsI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3mepenne paBHOACUCTBYIOUIEH CHII MPH JBM)KEHUU OpyCcKa MO HAKIOHHON
IIJIOCKOCTH.

ITpoBepka TUIIOTE3Bl O HE3aBHUCHUMOCTH BpPEMEHHU JBHXKEHHMS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JjaHHOE PACCTOSIHUE OT €ro MacChl.



VccenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYXHHE H
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

V3ydeHne NBMKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOH depes
JErKuii OJIOK.

N3mepenne koddduiieHTa TpeHus MO BEJIMYMHE YIIIOBOTO KoddduireHTa
3aBucuMocty Fop,(N).

HccnenoBanne NBMKEHHS OpycKa MO HAKJIOHHOW IJIOCKOCTH C IMEPEMEHHBIM
K03 ULIMEHTOM TpEeHUS.

W3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpamaTeabHOE JBHXKEHUE
TBEPAOTO Tena. MOMEHT CHJIbI OTHOCHUTEIIBHO OCH BpaumieHus. [lnedo cuibl
CnoxeHune Cil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroliunBoe, HeyCTOMUYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PEHIETYAThIE KOHCTPYKIIUU.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanre yclIOBHM paBHOBECHS TBEPAOTO TeNd, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHue KPOHIITEMHOB M PaCUET CUII YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIAb ONOPBI.

Tema 4. 3akonvt coxpanenus ¢ Mexanuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopemMa 0 IBUKEHNHU LIEHTPA Macc.

NMnynbe CUITbl U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTrepUalbHOW TOUYKH. IIpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cumel Ha MasioM W Ha KOHEYHOM TiepemernieHun. [ paduuaeckoe
npeacTaBieHue paboThl CHIIBI.

MoOITHOCTb CHUIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU MATEPUAIBHON TOYKH.



[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs 3HEprus.
[ToreHuuanbHass SHEPrust yrnpyro AeQopMUpOBaHHOU MpyxuHbL. lloTeHnmanbHas
DHEPrus Tela B OJHOPOJHOM TIpaBUTALMOHHOM moje. [loTeHuumanbHas 3HEprus
TeJa B TPABUTALIMOHHOM I10JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHUANbHBIX CHJI C W3MEHEHHEM MEXaHWYEeCKOU
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM s uACadbHOM >KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

TexHHUYeCKUEe yCTPOMCTBA M TEXHOJIOTMYECKUE MPOLECCHL: JIBUKEHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHWE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHue 3Hepruu Tena Mpu COBEPILICHUN PabOTHI.

B3auMHble TNpeBpalllcHUs KUHETUYECKOW M MOTCHIUAIBHOW SHEPrUd MpPHU
JEHUCTBUU Ha TEJO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTHH NPU CBOOOTHOM TIaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHne nMmyJiibea Telia o TOpMO3HOMY MYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIISI M MOIIHOCTH
CHUJIBI TSITH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJIEHCTBUH.

N3mepeHre KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY MTYTH.

CpaBHEeHHE W3MEHEHUS MMOTCHLIUAIbHOW SHEPTUH MPYKUHBI C pabOTOM CHUJIBI
TPEHUSL.

Onpenenenue padOThl CHIIBI TPEHHUS MPHU JABWKEHUHM Tella 10 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka 1 TEepMOJIMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIsIpHO-KMHeTnyeckon Tteopun (MKT), ux
onbITHOe oOocHoBaHue. Jluddy3us. bpoyHOBCkoe JBIKEHHE. XapakTep
JBW)KCHUSI M B3aMMOJICHCTBUS YACTHUI] BellecTBa. Monenn CTpOEHHs Tra3oB,
KUIAKOCTEH M TBEPABIX T U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX



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

TennoBoe paBHOBecue. Temmeparypa u crocoObsl e€ u3mepenus. lllkama
temrepatyp Llenscusi.

Mopens uaeanbHOro ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YaCTHULbI
ra3a JBUKYTCSl XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina tremneparyp Kenbuna). 3akon JlanbroHa. M3omnponecchl B
UJealbHOM Tra3e C [IOCTOSIHHbIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIpe/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MeXIy [JaBJIE€HUEM U  CPEIHEH KUHETHYECKOW  SHEeprueu
NOCTYIATEJIbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJ HMJIEATBHOIO ra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KMHETHYECKOW 3HEPTHUEN MOCTYNaTeIbHOIO TEIJIOBOrO IBMXKEHHS €€ YaCTHULI.

TexHudeckue yCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHL: TEPMOMETD,
OapoMeTp, MoTy4eHHe HaHOMATEPHAJIOB.

Jlemoncmpayuu.

Mopenu 1BUXKEHNs YaCTHL] BEIIECTBA.

Monens OpOyHOBCKOTO JBUKEHMUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddyszust sxuaKocTe.

Mogaens onbita IlTepHa.

[IpuTsyKeHNE MOJIEKYIL.

Mopenn KpUCTaJuIMYeCKUX PEMIETOK.

Ha0nronenue u uccienoBanre n30MpoLeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXTy TOpsUYeii U XOJIOTHOM BOJIOM.

W3yyeHne H30TEpMUYECKOro Mpouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3yueHne n30X0pHOro nporuecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T/]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEHHHE mapaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEIHHUE 3HAYEHHUsI BEJIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHNE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamukd. CamMONpou3BOJbHAS — peslaKcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuealbHOrO raza B TEPMOJUHAMUKE — CHUCTEMa YpaBHEHMHII:
ypaBHeHUEe MeHaeneeBa—Knanelipona U BbhIpaXEHUE 11 BHYTPEHHEW SHEPTUHU.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHUEHTPALHs YaCTHUILl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue 11l BHYTPEHHEW 3HEPruud OJHOATOMHOTO HJICaIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOoJuHaMuKe. Boruncienue paboTel 1o rpaguky
npoiiecca Ha pV-nuarpamme.

Tennomepenaya  kak  crmoco0 — W3MEHEHHUS ~ BHYTPEHHEW  DHEPTUU
TEPMOJUHAMHUYECKOW  CcHUCTeMbl 0e3 coBepmieHus pabotel.  KonBekmws,
TEIUIONPOBOJAHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaenbHas W MOJIIpHAs
TEINIOEMKOCTH BelIeCTBA. YpaBHeHue Mariepa. YaenbHas TEIUIOTa CTrOpaHus
TorumBa. Pacuér kommuecTBa TEMIOTHI mnpu Temuionepenade. l[lonstue 00
annabaTHOM Tporecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KoimuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJMHAMUYECKON CUCTEMBL.

BTopoil 3akOH TepMOAMHAMHMKH JJisi PAaBHOBECHBIX IPOLIECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIHUT
eIMHCTBEHHAs aanadara. AGCONOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMUKM i1 HEPAaBHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO NEpeiaTh TEIUIOTY OT 0oJiee X0IOAHOro Teja K 0ojiee HarpeToMmy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh MpUpOTHBIX MTPOTIECCOB.

[Tpuniunel aecTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

DKOJIOTUYECKHE ACHEKThl MCIIOIb30BaHUsl TEIUJIOBBIX ABUTateneid. TermmoBoe
3arpsi3HEHHE OKPYKAIOLIEH CpeJIbl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIIbHUK,
KOHJUIIMOHEP, AU3EIbHBIA W KapOIOpaTOpHBIA JBUTraTeNd, HapoBas TypOuHA,
MOJIyYEHHE CBEPXHU3KUX TEMIIEPATYp, YTWUIM3aLUs «TEIUIOBBIX» OTXOMOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIM3AlUsS OMOOPTaHUYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TETUIOBOW» M 3JIEKTPOIHEPTHUH.

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUH.

Bo3nymHoe oraumso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH SHEPTHUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

H3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBA3U DHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUTKOCTEM.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u KoHAeHcanus. VcmapeHwe wu KumeHue. Y aeiabHas
TEIJI0Ta MapooOPa30BaHUSI.

HacpllieHHble W HEHacChIlEHHblE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, NX HE3aBUCUMOCTH
0T 00BbEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BraxxnocTh Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU30TPOIUS CBOICTB
KpuctaiuioB. [lmaBieHne W Kpuctaim3auus. YJIEJbHAs TEIIOTa IUIABICHUS.
Cybnumarwsi.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopmarui.

TemnmoBoe pacmUpeHue KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHUM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[Tpeo6pa3zoBanue sHeprun B (Pa3zoBbIX Mepexoaax.

VYpaBHeHuUe TerIoBoro OanaHca.

[ToBepxHocTtHOe HaTsKeHHE. K03 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie siBienus. [laBineHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opwmyna Jlannaca.

TexHndyeckrue yCTpOWCTBA W TEXHOJOTHUYECKHE MPOLECCHL:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JIABJICHUMU.

M3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnBITEl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHUsI.

Moenu HeHbIOTOHOBCKOM JKUIKOCTH.

CriocoOb1 M3MepeHuns BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunwr nepopmarmii.

Ha6mronenue manpix gedopmMariuid.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

N3yueHue 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIBJA.

N3yueHne CBOMCTB HACBIIICHHBIX MTAPOB.

N3mepenne abCOMIOTHOW BIIAXHOCTUM BO3JyXa M OILIEHKa MacChl MapoB B
NOMEIICHHH.

N3mepenne ko3P duiimeHTa noBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCMMOCTH  nedopmaruu  pe3smHOBOro oOpasma  oT
MPUJIOKEHHON K HEMY CHUJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OnekTpu3alus Tea W e€ MpOsBICHUSA. OJEKTpUuecKud 3apsa. [IBa Bupaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOAHUKHM, NHMAJIEKTPUKH U  MHOJYIPOBOJIHUKH.
OneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHHs BJIEKTPUUYECKOTO
3apsza.

B3aunmopneiicteue 3apsaoB. Toueunsle 3apsanbl. 3akoH Kynona.

DiekTpudecKoe nojie. Ero AeicTBUE Ha JIEKTPUUYECKUE 3aPsiJIbl.

Hanpspk€anocts  snektpuueckoro  mons.  [IpoOubiit  3apsin.  Jluxum
HaIPSHKEHHOCTH 3JIEKTPUUECKOro NoJisi. OJHOPOIHOE IEKTPUUECKOE TOJIE.

[IoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMMOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloTeHnuanbHass >HEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHnman snexkTpocratuyeckoro nosist. Csi3b HANPSHKEHHOCTH MOJIS U Pa3HOCTH
NOTEHIMAIOB ISl AJIEKTPOCTAaTUYECKOro Mojs (Kak OJHOPOJHOIO, TaK H
HEOHOPOJTHOTO).

[IpyHIMT CyNIEpNO3ULUN SJAEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apsbkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOro Mo 00bEMy miapa. [lose paBHOMEpHO 3apsKEHHOU
OeckoHEeYHOM TIocKOCTH. KapTuHbl JUHUI HAmpsLKEHHOCTH ATHX TMOJeH U
SKBUIIOTCHIMAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JusnexTpuku B OJIEKTPOCTATUYECKOM  MOJIE. Jwusnextpruueckas
IIPOHUIIAEMOCTbh BELIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpaA.

[TapannenbHOE coenHEHNE KOHIEHCAaTOpOoB. [locnenoBarenbHOe cCOeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHUE 3apsyKEHHOM YaCTHULIBI B OJJTHOPOIHOM JIEKTPHUECKOM I10JIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3apSKEHHBIX MIACTUH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B IIEKTPUUYECKOM MOJIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpOUCTBO U IEVUCTBUE KOHIEHCATOPA MMOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3JIEKTPUYECKOTO OIS 3apsHKEHHOIO0 KOHJIEHCAaTopa.

3apsKka 1 paspsjika KOHIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

OueHka cuil B3auMOIEHCTBUS 3apSKEHHBIX TET.

HabGnronenue npeBpallieHus SHEPTUH 3apsSKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3JIyYEHUs CBETOANO/IA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) npu
MOCJIEA0BATEILHOM COEAUHEHUH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuili mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxerue U u DJIC 6.

3akoH Oma 11 ydacTka Lenu.

DneKkTpudyecKkoe COIIPOTUBJIEHUE. 3aBUCUMOCTh CONPOTUBJIEHUS
OJHOPOJHOTO MPOBOJHHUKA OT €ro JJIMHBI M IUIOIAAU TOMEPEYHOIO0 CEYEHUS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, MapajuIebHOE, CMEIIAHHOE COEAUHEHHE NMPOBOJHUKOB.
Pacuér pa3BeTBnéHHbIX dnekTpudeckux 1enei. [Ipasmma Kupxroda.



Pa6ora snexkrpuyeckoro Toka. 3akoH J[xoymnsa—Jlenma.

MOMHOCTE 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BbIIEIsSE€Mas Ha
pe3ucTope.

OJIC um BHYTpEHHEE COINPOTHUBJIEHHWE HCTOYHMKA TOKa. 3akoH Owma s
MOJHOM  (3aMKHYTOM) JJICKTPUYECKOM Ienmr. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTUN.

Jlemoncmpayuu.

M3mepeHne CUibl TOKA U HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPsDKEHUs UL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTb COIPOTUBIICHUS LUIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT CONMPOTHUBIICHHS IPH TIOCTOSIHHOM
HaIpsHKEHUU.

[Ipssmoe nzmepenune D/IC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bI coennHeHust ICTOYHUKOB Toka, DJIC barapeii.

HccnenoBanue pa3sHOCTH MOTEHLUMAIOB MEXAY IMOJKOCAMU HMCTOYHHMKA TOKA
OT CWJIBI TOKA B IIEMN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre CMEMAHHOTO COETMHEHUST PEZUCTOPOB.

W3mepenne yAaenbHOro CONpOTUBIIEHNS TIPOBOIHUKOB.

HccnenoBanve 3aBUCHUMOCTH CHJIBI TOKA OT HAIpPSOKEHUS JUISL  JIAMIIbI
HaKaJIUBaHMUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenne D/IC 1 BHyTPEHHETO COITPOTHUBIICHUS HICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC rajibBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMU.

HccnenoBanre 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DJIEKTpUYECKAasi MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAJLIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAIIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHHKNY. CobOcTBeHHass W TOpUMECHas  MPOBOJUMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPHUOOPHI.

ONEeKTPUYECKUA TOK B JJIEKTPOJUTAX. ODJIEKTPOJMTHYECKAs IUCCOLUALMS.
Onextponns. 3akoHbl Papanes 1 JIEKTPOIIN3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTENbHBIM
paspsan. Paznuyneie TMIIBI CAaMOCTOSTENBHOTO pa3pana. Monnus. I1nasma.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE MPHUMEHEHHE: Ia30pas3psiIHbIe
Jammbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, MOJyNpPOBOJHUKOBBIE NpPUOOpHI: AMOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajdbBaHUKA, paUHUPOBAHUE MEMH,
BBIIIJIABKA AJIIOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIUS.

Hemoncmpauyuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJLIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 31ekTposimza dapanes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOAUMOCTH METAUIOB U MOJIYIPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TNOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Habmonenue snexrposnsa.

W3mepeHnne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTHBIICHHST — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphI.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKHU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEUYMH C UCIOJIB30BAaHUEM aHAIOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3UUECKUX BEJIMYMH.
OneHka rpaHul] NOrPEeIIHOCTEN.

[IpoBeneHNE KOCBEHHBIX HW3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
¢u3nyecKux BEIMYMH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTe3 (BHIOOp U3 pabdor,
ONMCAaHHBIX B  TEMAaTHYECKMX  pas3lenax «YYEHMYECKMM  JKCIIEpUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYMY).

MexnpeaMeTHbIe CBA3H.

Nzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCSA ¢ YYETOM CONEPKATEINBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMHu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEM 0008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (hakT, THNOTEe3a, (U3NYECcKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHbIE TPUOOPHI, IUPPOBas 1abopaTopusl.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHMH. JluneiHas QyHKUuS,
napaboJia, runepOosa, ux rpadukd U cBoicTBa. TpuroHomerpudeckue (GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTopsl 1 uX MpOeKIHH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe JABWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKPYXKAIoLEH Cpelibl,
yTHiIn3anuss OHMOOPraHMYECKOro TOIUIMBA I  BBIPAOOTKH  «TEIJIOBOW» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalIWJUISIPHbBIE SIBJIEHUS B PUPOJIE,
AIIEKTPUUECKHUE SBJICHUS B )KUBOW TIPUPOJIC.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIYyYEeHHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBA TBEPABIX TeJI, KUIAKOCTEH U Ta30B, KUJIKHE KPUCTAILIbI, SJEKTPUUECKUE
CBOMCTBA METAJUIOB, IEKTPOIUTUYECKAS TUCCOLMALUS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghus: BnaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHMJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMK), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (THPOCKOI, BOJAOMET W JPYTHUE), JBUTATEIh BHYTPEHHETO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAMJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3allMTa, 3a3€MJICHUE DJIEKTPONpPHUOOpPOB,
ra3zopaspsiIHble JaMIIbl, TOTYITPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KJTACC

Paznen 4. JnekrpoanHamMuka.

Tema 4. Maznummnoe noae.

B3anmoneiicTBUE TNOCTOSIHHBIX MarHUTOB Y NPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM uWHAyKIMH. [IpuHimn cynepnosunnu
MArHUTHBIX NIOJIEH. JIMHUY MarHUTHOM MHITYKIWH.

MarsuTHO€e 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJI€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJb. J[BH>KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOTHMYCCKHC IIPOLCCChI: IMPUMCHCHUC

MTOCTOSTHHBIX MAarHHUTOB, AJIEKTPOMArHUTOB, TeCTep-MYJIbTUMETP,
AJIEKTPOJBUTATENH SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna 7uHHMA  WMHAYKOMM ~ MAarHATHOTO — TOJS  IOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KaptrHa nuHUN MarHMTHOW MHYKIIMYU TOJISI JNIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaOmronenue ABWKEHUS My4YKa JIEKTPOHOB B MArHUTHOM MOJIE.

[TpuHIMDO JNENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.

HccnenoBanre MarHuTHOTO IMOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue NeMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmriepa.

N3yueHne 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW UHAYKIIMM HA OCHOBE MU3MEPEHUs CHIIbI AMIepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBieHue AnEeKTpOMarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MAarHUTHOU
uHaykiunu. OJIC wHAyKnMW. 3aKOH JJieKTpoMarHWuTHOW wuHaykuun Dapanes.
Buxpesoe anekrpudeckoe nozue. Toku Dyxo.

OJC uHAYKUMHM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€NM MOCTOSIHHOTO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOUECCH: MHAYKLIHUOHHAS
MeYb, COJICHOU/, 3alllUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM TOJIE
3eMuIH.

Jlemoncmpayuu.

HabGnrogenue siBjaeHUS 3JIeKTPOMAarHUTHOW MHTYKIIUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIUM OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHON) TpyOe.

SIBiIeHME CAaMOMHTYKIIH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU WU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON UHIYKIIUH.

Onpenenenne MHAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHNS] CAMOUHAYKIINAH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBoOOIHBIE KOJICOAHUS.

["apMonunyeckue konebaHusi. Kunematuueckoe M JTMHAMHYECKOE OINMHUCAHUE.
DHepreTuyeckoe ONMucaHue (3aKOH COXPAaHEHUsS MEXaHWYeCKOW sHeprum). BoiBon
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJICOAHUN U3 MX YHEPTeTUYECKOTO U
KMHEMAaTU4€CKOTO OMUCAHMUS.

AmMmntyna u ¢asza kosebanui. CBs3b aMIUIMTYIbl KOJeOaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepwon m uacrora koneOanuii. [lepmonm Maibix CBOOOTHBIX KoJieOaHUH
MaTEeMaTU4YeCKOoro MasTHHKA. llepros cBOOOAHBIX KoeOaHM MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aTyxaromux Kojaebanusx. BeiHy)eHHbIe KoneOanus. Pe3oHanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KpPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMcTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3blKalbHble MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUSI.

Habmonenne He3aBUCUMOCTH MEpUO/a MaNbIX KojeOaHu# rpy3a Ha HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyXarwmux KojaeO0aHU U 3aBUCUMOCTH NIEPUOJIAa CBOOOTHBIX
KOJIEOAHHM OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWW Tpy3a HA MACCUBHOM TMpYXKHHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUIN 00 UACATHPHON MOJCIN MTPY>KUHHOTO MAasTHHUKA.

3aK0OH COXpaHEHUs PHEPTUU MPU KOJIeOaHUSIX rpy3a Ha MPY>KUHE.

HccnenoBanre BRIHY X ACHHBIX KOJIEOaHUIA.

HabGnronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBH)KEHUS TeNa B X0/I€ KOJIeOaHW Ha YyIIPYTrOM IMOABECE.

M3y4yeHune nBUKEHUS HUTAHOTO MasTHUKA.

[TpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHUI.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
uaeanpHOM KoisiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMILIUTY/bI
3apsijia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIBI TOKA B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aIbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxarommue JIEKTPOMAarHUTHBIC KoJie0aHusl. BbIHYyXI€HHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHbpli TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEICTByIOIEE 3HAUYCHHWE CHJIBI TOKAa W HANpsHKEHUS MpH pa3indHoil (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOUJAJIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpspoKeHUN.

WUneanvupiii  Tpanchopmartop. IlpousBonactBo, mepegadya u moTpeOieHHe
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKME PUCKHA MpU IPOU3BOACTBE JJEKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTHH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA W TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUM
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, TUHUU JJIEKTpOIIepeaay.

Jlemoncmpayuu.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHI OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIKX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopeinb 31eKTPOMarHuTHOrO reHepaTopa.

BoinyxaeHHbIe CHHYCOMIaTbHbIE KOTeOaHusI.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LIENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu MoOCIENOBATEIIBHOM COCAVMHEHUM PE3UCTOPA, KATYLIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

VY CTpoiicTBO 1 IPUHIUT ACUCTBUS TpaHCHOpMaTOpa.



Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMuUKym.

Nzyuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COEIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Ha0nronenue 31eKTpoMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTtpaHeHus. llomepeunbie wu
pONOJbHBIE BOJHBL. [lepuon, cKOpocTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, NpeJoMieHHe, MHTepdepeHlus u
U paKims.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOUIEN CPEBI.

DONEeKTPOMArHUTHBIE BOJHBL. Y CJIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  3JIEGKTPOMarHUTHBIX  BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
nosisipu3aius, naTephepeHns u Auppakius.

[IIxana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBA3U U TeneBuaeHUA. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeJIbl.

TexHuyecknue yCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauyuu.

OO0pazoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Koneobuomeecs Teo Kak MCTOYHHK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Hab6monenue natepdepeHnm U AUPPaKIu MEXaHUUYECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHNE.

HaOnronenue cBsi3M T'POMKOCTM 3ByKa M BBICOTBI TOHAa C aMIUIUTYJIOM U
4acTOTON KoJeOaHuH.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJIeHUE, Mospu3anus, qudpakius, uHTepdepeHus.

Oo6napyxeHue nHGHPaKPaCHOTO U YIbTPA(PUOIETOBOIO U3ITyUECHH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



W3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE pacIpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
iockoM 3epkaie. Cdepuyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [10CTOSHCTBO 4aCTOTBI
CBETAa M COOTHOILICHHWE JJIMH BOJIH NIPH NEPEXOJEC MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust cBera. CrnokHBII cocTaB 0eloro cBeTa.
IIBser.

[lonHoe BHyTpeHHee oTpakeHue. [IpenenpHbli yron MoJHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniie u  pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTosiHME M OINTUYECKas CHJIa TOHKOW JIMH3bL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOM cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox nyda, MpOUIEAIIEro JWH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoi ocu. IlocTpoeHne wu300paKeHH TOUKHM W OTpe3ka NpsMON B
coOMpaloIIMX U PacCeUBAIOIIUX JIMH3AaX U UX CUCTEMaX.

OnTuyeckue npubdopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITHUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTep(hepeHIIMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHHMKOB. IIpuMepsl KIIacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  IAJE€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, QoroamnmnapaTr, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanre npeioMIIeHUsI CBETA.

HaOntonenue noJiHoro BHyTpeHHEro oTpaxeHusi. Moiens cBeToBoAA.

HccnenoBanre xoJa CBETOBBIX IYYKOB YEpe3 IJIOCKOMapalieNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanue CBONCTB M300pakKeHUH B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenre nNBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiIMOHHOW PEIIETKH.

HaGmronenue nudpakiimoHHOTO CIEKTpa.

Habmronenue aucnepcuu cBeTa.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmMuUKym.

N3mepenue nokazaress npeioMIeHUs CTEKJIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSTHUSI OT BemiecTBa (Ha
pUMEPE KUJIKUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yeHune n300pakeHUsI B CUCTEME U3 TUIOCKOTO 3epKaJia v JIMH3BI.

[Tomy4yenune n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIny U Mosipu3aluu CBETa.

M3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3y4yenune naTEpPEPEHITNH JIA36PHOTO N3IIYICHHS Ha IBYX IIEIISX.

Habmonenue aucnepcum.

HabGmrogenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

H3mepeHnne IiMHbI CBETOBOUM BOJIHBI.

[ToydyeHune criekTpa W3Ty4YEHUs CBETOIMOAA TIPH TOMOIU TU(PAKIIMOHHON
PELIETKU.

Pasznen 6. OcHOBBI cielIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['paHvipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynatsel
CIIELIMAIBHOM TEOPUH OTHOCUTEIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpazoBanus  Jlopenta.
VYcnoue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHUE
BPEMEHU U COKpALIECHUE JJIHBI.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHHUYEeCKUuEe YCTPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CITyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEU 3apSKEHHBIX YACTHIL.

Y4eHnueckui IKCIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEIATUBUCTCKUX 4YacTuil (IO
doTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUI B MATHUTHOM TI0JIE).

Pasznen 7. KanToBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBECHOE TEIJIOBOE M3JIy4eHHE (M3ITydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemienust Buna. ['mnore3a [manka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onbitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO
MOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxaroulyr mnoBepxHocTh). OmbiTel I1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTul. Bomubl ne bpounns. /[nuna Bonssl ne bpounisa u
pazMepsl o0JacTH JIOKaNIM3alMu JBWXKYymIeiics dactuisl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka uzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEneIEHHOCTEH
[eitzenoOepra.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIEKTPOMETD,
dboToseMEHT, (HOTONATUMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOJIUOL.

Jlemoncmpayuu.

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

Hccnenosanue Gporopesucropa.

N3mepenune nocrostHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIHUO/ OT HAIIPSIKEHUSI.

Tema 2. Quzuka amoma.

OnpITel MO HKCCIEIOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHrue GOTOHOB MpU MEPEXOE aToma
C OJIHOTO YPOBHsI SHEPTUH HA IPYTOU.



Bunsl cnexktpoB. CrieKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBera. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu.

Mopnenb onsita Pesepdopra.

Ha0nronenue nuHeyaThIX CIEKTPOB.

YCTpONCTBO U IECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HaOmronenue nuHeRyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duszuka amomHo20 A0pa U I1EMEeHMAPHBIX YACMUY,.

Hyxnonnas monens sigpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3oTonsl.

PamnoaktuBHOCTh. Anbda-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacman. ['aMmma-n3nyyeHue.

3akOH pPaAuOAaKTUBHOTO pacnaja. PaauoakTHBHBIE HM30TONBI B MPHUPOLE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3Iy4YeHUs. BiusHue pagvMOakKTUBHOCTH Ha YKUBBIE
opranu3msbl. EctecTBeHHbIi QoH nznyuenus. JJozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepublie cuibl. Jlepext Macchl sapa.

SAnepusie peakuuu. JleneHue u cuHTe3 saep. AnepHeie peakTopsl. [Ipobdiembl
YOPaBIsIEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTHMYECKHUE ACHEKThl Pa3BUTHS
SIEPHON SHEPIETUKH.

Mertoapl perucTpanuy U UCCIEN0BaHUS 3JIEMEHTAPHBIX YACTUL.

@dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapvOHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtanaaptHoi Moaenu. KBapk-rirooHHas MOAENb aApOHOB.

®dusznka 3a npenenamu CranaaptHoOl Mozaenu. T€MHas MaTepus U TEMHas
DHEPIUsl.

EnunctBO usnyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTHUYECKHE MTPOLIECCHI: TIO3UMETP, Kamepa
Bunbcona, saepHblii  peakTop, TEPMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yyenue normoiieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.



Ortarbl pa3BUTHs aCTpOHOMUHU. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
acTpoHoMuHU. [IpUMEHMMOCTh 3aKOHOB (U3UKH ISl OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 0OBEKTOB.

Mertonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EPHAST ACTPOHOMHMSI.

Bun 3B&nnoro ne6a. Co3Bes3nus, spkue 3BE3MbI, IUIAHETHI, MX BHUIAUMOE
JIBUKEHHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Heprun CoJiHLa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CEKTpaJIbHBIA KIacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIIEAOBAaTEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3J TJIABHOW IIOCJIENOBATEIBHOCTH. BHyTpeHHEee cTtpoeHue
3BE311. COBpEMEHHBIE MPEJACTABICHHS O MPOUCXOXKACHUU U 3BoIonnU CoJiHIA U
3BE3/. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHBIE ABIPHI B sSapax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemukTOBOE M3MydeHHUE.

Maciuradnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qHOr0 HeOa HEBOOPYXKEHHBIM TJIA30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH JI ONpeIesICeHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be31Hs (CeBEpHOro Modylmiapus U SpKHe
3BE3/BI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TyMaHHOCTEH U 3BE3IIHBIX
CKOIUICHUH.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 n3Mepenns (pU3NIECKUX BETUYHH C MCIOJIH30BAHMEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHH, MCCIEAOBAaHWHA  3aBUCHMOCTEU
bU3NYeCKuX BEIWYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax «YUYEHUYECKHH  JKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYMY).

O6o01maronee NOBTOPEHUE.



O0o00uIeHNEe U cUCTEMAaTU3alKs COIEpKAHUS pa3liesioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHATIBHOM TEOPUH OTHOCUTENBbHOCTWY», «KBaHTOBas
busnka», « JIEMEHTbl ACTPOHOMHUH U ACTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTHYECKOH,
COLIMAJILHON M ATHUECKOH c(epax AesTeNbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOW KapTHHE MUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CUCTEMATU3UPYIOIIECH, OOBSCHUTEIBHOM M  MPOTHOCTHYECKOW  (DYHKIUN
dbuznyecKoil Teopuu, posib GU3NUECKON TEeOpUH B (POPMHUPOBAHUHN TIPEACTABICHUN
0 (U3MYECKOM KapTHHE MHUpPA, MECTO (PU3MYECKON KapTHUHBI MUpa B OOIIEM PSIIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIe CBA3M.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHa B 11 kiacce
OCYIIECTBIISIETCS ¢ YUETOM COJIEPKATEIBHBIX MEKIPEIMETHBIX CBSI3eH ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduul U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUS, C6A3AHHbBIE C UZYUCHUEM MEN 0008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (hakT, TUmoTe3a, (U3MyYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJEHUE, DSKCIEPUMEHT, MOJICITUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(pOBas 1adbopaTopus.

Mamemamuxka: pelieHUE CUCTEMBl YpaBHEHHW. TpPUTrOHOMETPUYECKHE
(GYHKIIMM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1€CTBO. BEKTOphI M MX MPOEKIMU HA OCU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMEeHTAPHBIX GyHKUMNA. [Ipu3Haku 1OmOOUS TPEYrOIbHUKOB,
onpeeeHue MIONIaaH MITOCKUX GUryp u o0bEMa Tell.

Buonozun: >nektpuyeckue SBICHUS B JKUBOW NpPUpONE, KoJeOaTeIbHbIE
JBUKEHUS B JKMBOM HPUPOJE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
AIIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arps3HEHUE  OKpYXKAIOIIeH  cpeibl,
yJIbTPa3ByKOBasi JMAarHOCTMKAa B MEJUILIMHE, OINTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKask CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMS KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHaJu3.

I'eocpagpua: wmarHuTHBIE TONIOCA 3€MJIM, 3aJ€KM MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOJBUTATENb SIKOOM, TeHEepaTop MEPEMEHHOrO0 TOKAa, WHIYKIMOHHAs Meub,
JIMHUU DJIEKTpONepeiay, dJIEKTPOIBUTaTENb, pajap, PaauoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-neub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oatapesi, CIIyTHHUKOBBIE
IIPUEMHMKH, I€PHAsA DJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI' PAMMBI T10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMS Yy4yeOHoOro mpeaMera «Du3nkay
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00Y4arOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0OIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE PEAN3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENIBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOIIETOCS  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUIICKOT0 00IIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUYECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOlrecTsa, y4yacTBOBaTh B CaMOYINpaBICHHMH B 00pa3oBaTelIbHON
OpraHM3allNy;

e YMEHHME B3aMMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUU C X (DYHKIIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IPpaXXIaHCKOMN UIECHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHONIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS,;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIlUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JMYHOIO BKJIaJIa B MOCTPOCHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuHbIM chepam npodecCHOHATBHON e TeIbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBepLIaTh
OCO3HaHHBIN BbIOOp Oynyiiel npopeccuu U pearTu30BbIBaTh COOCTBEHHBIE
KU3HCHHBIE IJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUI0O M €aMOOOpPA30BaHMUIO B
oOnactu (pU3UKHU HA IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYphl, OCO3HAHUE IJ100ATBHOIO
XapakTepa dKOJIOTMYECKHUX Ipodiiem;

IUIAHUPOBAHWE M OCYLICCTBICHHUE ACHCTBUU B OKpYXKalOLleH cpene Ha
OCHOBE 3HaHUA LI€JIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHne OmNbITa AESATEIbHOCTH DKOJOTMYECKOM HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE.

HEHHOCTH HAYYHOI'O IO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PH3UIECKON HAYKHU;

OCO3HAaHHME IEHHOCTU HAy4YHOW AESTETbHOCTH, TOTOBHOCTH B MpOIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATH MPOEKTHYI0O M HCCIEAO0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUAYATIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
Ba3oBble Jjornueckue AeicTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMpPOBaTh M aKTyaJlU3UpoBaTh  MpodiiemMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpeaeNATh UENH JEATEIbHOCTH, 33JaBaTh HapaMeTpbl U KPUTEPUHU HX
JOCTH)KEHHS,;

BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3HYeCcKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIeMbl ¢ YUYETOM aHAIM3a UMEIOIIHUXCSA
MaTepHaIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHUBaTh COOTBETCTBUE
pe3yJIbTAaTOB LENSAM, OLIEHUBATh PUCKU MOCIEACTBHMN NEITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBbIe uccieaoBaTe/ILCKHeE 1eCTBUA:

BJIa/ICTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH TIOHATHUSMU U METOJaMU
(bu3nYeCcKO HAYKH;



BJIAJCTh HAaBBIKAMH  y4e€OHO-HCCIICIOBATEIILCKON | MIPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3anad  (U3HIEeCKOro
COJICpKaHMsl, TPUMEHECHUIO PA3JIMYHBIX METOJO0B MO3HAHMUS;

BJIQJIETh BHUJAAMHU JACATEILHOCTH II0 TOJYYEHHIO HOBOTO 3HAHMS, €ro
WHTEPIPETAINN, TPE0OPA30BAHUIO U MPUMECHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JaHHHM y4EOHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M U aKTyaJlM3UPOBATh 3ajauvy,
BBIJIBUTAaTh THUIOTE3Y €€ pelIeHUs, HaxXOJIUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOMX YTBEPIKICHHM, 3a/JaBaTh MapamMeTpbl U KPUTCPUU
pEIICHMS;

aHaJU3UPOBAaTh TIOJYYEHHbICE B XOJI€ PCIICHHS 3aJauyd pe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
NESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HKHY;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
yMEeTh TMEPEHOCUTh 3HaHWS 10 (U3MKE B TMPAKTUYECKYH0 00JIacTh
JKM3HEIEITEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIC UJICH, MIPE/jIaraTh OPUTMHAIIBHBIC MTOXO0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI 1 33/1a41, TOMYCKAIOIINE aJbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIa/I€Th HaBBIKAMHU MOJIydeHHUs MHGOpManUU (PU3NUIECKOTO COAEpKAHUS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHpPETALMI0 MH(POPMALUUA PA3TUUYHBIX
BUJIOB U (hOPM TNPEJCTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

UCIIONIb30BaTh CpeACTBa MH(POPMAIMOHHBIX W KOMMYHHUKAIlMOHHBIX
TEXHOJOTMA B  PEIICEHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ CcoOJtoJIecHueM TpeOOBaHUN HPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypCcoCOEpEKeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MacCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMSI B Pa3IMYHBbIX (hopmarax ¢
y4€TOM Ha3HaueHus uHGOpPMAIMU U LEJIEBOM ayJuTOpuHU, BbIOHMpas
ONTUMANIbHYIO (OpPMY MPEICTABIICHUS U BU3yaJIU3all1H.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



OCYHIECTBIISITh OOILIEHHME HAa Yypokax (U3UKK M BO BHEYPOUHOU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CUTyalliii HW CMSAT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOKO TOYKY 3PEHHS C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPE/CTB;

IIOHMMATb W MCHOJB30BAaThb  IPEMMYLIECTBA  KOMAaHIHOM U
WHIUBUYyaIbHON paOOThI;

BBIOMpPATh TEMATUKY M METOJAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUSA II0 €€ JOCTHXKEHHUIO: COCTAaBJIATH IUIAH
JNEUCTBUH, paclpeessaTh POIu ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIAJA M KaXJOr0 y4aCTHHKAa KOMaHIbI B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLICHMBATH WJEU C IO3ULUUM HOBU3HBI,
OPUTHHAIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTyallusiX, TMpOSBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
WHULIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIICCTBIISITH  ITO3HABATEIBHYIO JIEATCILHOCTh B
obmacti (UBMKM U ACTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMyIMpOBaTh COOCTBEHHBIE 33/a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEIICHUs PACUETHBIX U KaueCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHCHHS MPAKTHUECKOW PabOThl ¢ y4ETOM HMEIONIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTECHUMH;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeaAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTH €ro, OpaTh Ha ceO0s
OTBETCTBEHHOCTbH 3a PEIICHHE;

OTICHUBATH TPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHHUIO SPYIULINMHA B 00JaCTH
(GU3UKH, TIOCTOSHHO TOBBINIATHE CBOM 00pa30BaTEIbHBIA W KyJIbTYPHBIH
YPOBCHb.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HABBIKAMU TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JEHCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX TP aHAIU3E PE3YJIbTATOB
JICATEIILHOCTH,

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IIPU aHAIU3E PE3YJIbTATOB
JIESATCIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpomecce DOCTHKEHUS JTHMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI TI0
¢uszuke [ YpPOBHS CpeAHero oOmiero o0pa3oBaHus y OOyYarommxcs

COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN UHTEJIEKT, IpeAnoaaratronuii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKJIOYAIOMIETO  CIOCOOHOCTh  MOHMMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHs COOCTBEHHOMN
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K
OMOIMOHAILHBIM W3MEHEHUSIM M TPOSBISATh TUOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIIOUAIOIIEH CTpEMIIEHHE K JOCTUXKEHUIO LIETTU
U ycCIiexy, ONTUMHU3M, THUIIMATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIATUHU, BKJIIOYAIONEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHWE JPYTUX, YYHTHIBATh €r0 TMPHU OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPAUBATh
OTHOIIIEHUSI C JPYTUMHU JIIOJABMH, 3a00THUTHCS, MPOSBISATH HHTEPEC U
paspemnaTh KOHQIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenus B 10 knacce npenMeTHbIe pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE J0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHMUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
AKOJIOTUYECKON, COLUMAIBbHOM W ATHYECKOM cdepax AesTeIbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOI HAay4HOU KapTHHE MUPA,
3HaYCHHE OIUCATEIbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (HU3UYECKON TEOPpUUM —  MEXAHHKH,
MOJIEKYISIpHON (DUBUKH M TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUU B
(dbopMHpPOBaHUY MTPEACTABICHUHN O (PU3MUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (Qu3nyeckux Ten u
MPOIIECCOB (SIBIGHWM): WHEpIMaNIbHAs CHUCTeMa OTCcuéTa, abCOIIOTHO
TBEPJOE TEJIO, MaTepHAIbHAsI TOYKA, PABHOYCKOPEHHOE JBUKEHHUE,
cBOOOJHOE mTajeHue, alCOMOTHO ympyras jaedopmaius, aOCOTIOTHO
yrapyroe u abCoMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, )KUJKOCTU
U TBEPAOro (KPpUCTAIUIMYECKOI0) Teja, UAealbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE IEKTPUYECKOE TOJIE;

paznuyaTh yclIoBUS (TpaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMUMAaTh BCEOOHINI XapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBICHITH MEXAaHWUYECKHUE TIPOIECCHl W  SBIICHHS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M TEepeMEIlEHUs,
3akoHbl HplOTOHA, mNpUHIMO OTHOCUTENbHOCTH [anmmnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBsI3b Pa0OTHl CHUJIBI C M3MEHEHHEM MEXaHHUYECKOW JHEpPTHH,
yCIIOBUSI paBHOBECUS TBEPJAOrO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
MPUMEHUMOCTH (U3UUECKUX 3aKOHOB: MpeoOpazoBanwmii [ ammies, BTOporo
U TpPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMMIyJibca U
MEXaHHUYECKOI IHEPTUH, 3aKOHA BCEMUPHOTO TSTOTEHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLECCHI U SIBJICHUS, UCIOJIb3YS
ocHoBHble mToNOkeHUsT MKT u 3akoHbl MoOJIeKyJIsApHON (QU3MKK U
TepMOJUHAMUKUA (CBA3b JABJIEHUS HWJEAIBbHOrO Tra3a CO CpelHel
KMHETHYECKOW SHEPIUEN TEIUIOBOTO JBHXKEHHS W KOHLEHTPALIMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUEN TEMJIOBOTO ABMKECHHS €T0 YACTHL, CBS3b JTABICHUS UIECATbHOTO
rasa C KOHUEHTpAlMer MOJIEKYJI M €ro TEMIEPaTypoul, ypaBHECHHUE
MeunneneeBa—KianepoHa, MepBbIM 3aKOH TEPMOJAWHAMHUKH, 3aKOH



COXpAHEHUsI SHEPIHMM B TEIUIOBBIX IPOLIECCAX), MPU 3TOM HCIOJIb30BATh
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeipoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBJICHUSA, HCIOJb3YS
OCHOBHBIE TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsina, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOrO MOJIA, IPUHLMI CYIEPIO3UIUN IIEKTPUYECKUX
IIOJICH, NIPU ATOM YKa3bIBas YCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IIPAKTUYECKH Ba)KHBIE COOTHOILIEHHWA: 3aKOHbI OMa g ydacTka
UEeNM WU JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[koyns—JIeHna,
npasuiia Kupxroda, 3akonsr dapajes 1uist 31€KTpOIn3a);

OMUCHIBATh (PU3NYECKUE TPOLIECCHl U SIBJICHHS, WCIOJb3YS BEIMYUHBI:
IIEpEMEILICHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, [JaBJEHUE, IOTCHUHUAIbHAs] OJHEPIUs, KUHETHYECKas
SHEprusi, MeXaHU4ecKas SHeprus, padoTa CHIbl, LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHUs, MOILHOCT,
SHEpPrusi B3aUMOJCHCTBHUS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
HEeprus ymnpyroi gedopmanuu  MOpYyXKHHBL, KOJIUYECTBO TEIJIOTHI,
aOcoyIoTHAsI TeMIieparypa Teia, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSA
SHEpPrusi HUACATBHOTO OJIHOATOMHOTO Ta3a, paboTa HAeallbHOTO Tasa,
OTHOCHUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJ wuaeambHOrOo TEIIOBOrO
JBUTATEIISA; AIEKTPUUECKOE TO0JIE, HAIPSHKEHHOCTD 3JIEKTPUYECKOrO MOJIA,
HaINpspKEHHOCTh TOJISI TOYEYHOTO 3apsja WM 3apspKEHHOrO Iapa B
BAKYyME W B JUAJIEKTPUKE, IOTEHIMAN 3JIEKTPOCTATHYECKOTO TOJI,
pPa3HOCTb  IOTEHLMAJNOB, JJEKTPOABIKYLIas  CUja, CWiIa  TOKa,
HaIIpsDKEHUE, MOLIHOCTh TOKA, OJJIEKTpUYEcKas EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHUE yYacTKa LENH C IMOCJIEIOBATEIbHBIM U
NapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AJIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHUS  (PU3MYECKHX  SIBJICHMIA:
MEXaHMYECKOE JIBMKEHHE, TEIUIOBOE JBIIKCHHME YacTHI] BELIECTBA,
TEIUIOBOE paBHOBECUE, OPOYHOBCKOE JBWKEHUE, AUPPy3Usi, HCIapeHue,
KHUIICHUE U KOHJEHCAUus, IUIaBJICHUE U KPUCTAJUIM3aLUsl, HAlIPaBICHHOCTb
TEIUIONEpEeAaum, JIEKTPU3ALHNS TeJl, SKBUIIOTCHIIMAIBHOCTD ITOBEPXHOCTH
3apsKEHHOTO ITPOBOAHUKA,

IPOBOANTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYMHBI OT
IPYro C  HWCIOJB30BAaHMEM MPAMBIX  W3MEPEHHMM, TpPH  3TOM
KOHCTPYMpPOBAaTh YCTaHOBKY, (UKCHPOBATh pPE3YyJbTaThl MOJYyYEHHOU
3aBUCUMOCTH (PU3NYECKUX BEJIWYMH B BHUAEC TIpapuKOB C YYETOM



aOCOMIIOTHBIX MOTPEUTHOCTEN N3MEPEHH, IeNaTh BHIBOABI MO pe3yIbTaTaM
UCCIIEIOBAHMUS;

IPOBOJANTH KOCBEHHbIE HM3MEPEHUS (PU3MUECKHX BEJIUYMH, HPU STOM
BBIOMpaTh ONMTHMAIBHBIA METOJ M3MEPEHUs, OICHUBATh AOCONIOTHBIC U
OTHOCHUTEIIbHBIC ITOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUM;
IPOBOAUTDH ONBITHI IO MPOBEPKE MPEIJIOKEHHON THIOTE3bI: TUIAHUPOBATh
AKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBATh
MOJTy4YeHHBIC PE3yJNbTaThl U JENIaTh BBIBOJ O CTaTyce MpeaoKEHHOM
THITOTE3HI,

coOroAaTh MpaBmiia OE30MacHOTO TPy/Aa MPH MPOBEICHUN UCCIICIOBAHUNA
B paMKax ydeOHOro OKCIEpPUMEHTa, TMpakTUKyma U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHNS;

pemiath pacy€THBIE 3aJadydl C SBHO 3aJaHHOW ¥ HESBHO 3aJIaHHOM
¢uznyeckoil MoJeNbI0: Ha OCHOBAaHUM aHAIM3a YCIOBUS OOOCHOBBIBATH
BBEIOOp (U3WYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3a/ayw,
OPUMEHATH  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
Gu3MYECKUX TEOpPU TPH UCHOIH30BAaHUU MAaTEMaTHYECKHX METOOB
pelIeHus 3a1a4, IPOBOJAUTH PACYEThl HA OCHOBAHWU WMEIOIIUXCS TaHHBIX,
aHAJIM3UPOBAaTh pPE3yJbTaThl M KOPPEKTUPOBATh METOJbl pELICHUS C
y4€TOM TMOTYUCHHBIX PE3YJIbTAaTOB;

pemath KayeCTBEHHBIC 3a7aud, TpEOyIolue NPUMEHEHHUS 3HAHUN W3
PasHBIX pa3leoB Kypca GU3MKH, a TAK)KEe MHTETPalliy 3HAHUH U3 APYTUX
NPEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LENOYKY pacCykKIeHUI C ONOPOM Ha N3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHHUS;

UCTIONIb30BaTh TEOPETHUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHIIUATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUCKUX U 3apyOexHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUSI OBITOBOM M TIPOU3BOICTBEHHON
JESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
IPUPOIOTIONH30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJB30BaHUHU JOCTH)KCHUN
HAyKH M TEXHOJOTMHA JUIS JaJbHEUIIET0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;



OPUMEHATh pa3iMyHble COcoObl paboThl ¢ MH(OpMAaIHe (PUIUIECKOTO
CONIEpP)KaHUsl C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUM JJI TIOHCKa, TepepabdOTKU U TPEAbABICHUA Y4eOHOUW WU
HAYYHO-TIONYJISIPHOM MHPOPMAaLIUHU, CTPYKTYPUPOBAHUS M MHTEPIPETAIIMU
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aeMylo  HMHQOpPMAIMI0 U  OLICHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHW, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaLuy;

IPOSIBISTD OpraHu3allMOHHBIE u NO3HABATEbHbIC yMEHUSs
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B IpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TIpymIme ¢ HUCHOJIHEHUWEM Pa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbI, PAIIMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATHh BKIJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIbI B pELICHUE paccCMaTpUBaeMOil MpoOIeMbl;

IPOSIBISATH MOTUBAIMIO K OyayIiel nmpodeccuoHanbHOM ASSITeIbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyuenus B 11 kKnacce mpeaMeTHbIE pe3yNbTaThl HAa YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COIMAIbHOM M 3TUYECKOU cepax NeaTenbHOCTH YeJOBEKa, pOib U MECTO
Gu3MKN B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, pOJib aCTPOHOMHUHU B
MIPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKAa W  JAJbHEWIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE ONMCATEIbHON, CUCTEMAaTU3UPYIOIIEH,
OOBSICHUTEIILHOM U TMPOTHOCTHYECKON (YHKIUMN (puznueckoil Teopum —
IIEKTPOJUHAMUKH, CIIELHAIBHON TEOPUHM OTHOCHTEIIBHOCTH, KBAaHTOBOM
¢uzuky, posb (HU3MUECKON Teopuu B (GOPMUPOBAHUU MPEACTABICHUI O
duznyeckoil kapTuHEe MUpPA, MECTO (PU3MUECKON KapTHUHBI MUpPA B 00IEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPECTABICHUHN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (Qu3nyeckux Ten u
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUYECKUN MAsTHUK,
UJCabHBIA MPYKUHHBIA MAasTHUK, TAPMOHUYECKHUE BOJIHBI, HJIE€AbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JMH3a, MOJEJIeH aToMa, aTOMHOTO sJipa U
KBAaHTOBOM MO/ICJIM CBETA;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3NUYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEUUAaJbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXPAHEHMS
AIEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMAarHUTHOM  WHAyKIMW, 1paBwio  Jlenma, cBa3p  IJC
CAMOMHAYKIMM B OJJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKa,  IOCTYJATbl  CHEUUAIbHOM  TEOPUH
OTHOCHUTEIBLHOCTH DUHIIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SBJICHUSI, UCIIOJIb3YS
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHeHHEe  OWHINTEHHA IS
dororddekra, mepBeldi UM BTOpOM mocTynaTel bopa, mpuHLIHUI
COOTHOIIEHUST HeompenenéHnocte ['eiizenOepra, 3akOHbI COXPAHEHUS
3apsiI0OBOTO M MACCOBOTO YMCEN U DHEPTUM B SAIEPHBIX PEAKUUAX, 3aKOH
PaIMoaKTUBHOIO pacliajia);

OTMCHIBaTh (PU3UUYECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIIMYWHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IMOJISL, MOTEHIMAT 3JIEKTPOCTATHYECKOrO
NOJISI, Pa3HOCTh MOTEHUUAIOB, OAJIEKTPOABIWKYILAS CHJIA, WHIYKLIHS
MAarHuTHOTO TMOJISl, MarHUTHBIM IOTOK, cuia Awmriepa, UHAYKTUBHOCTb,
AIEKTPOABMKYIIAS CUJAa CAMOMHIAYKLIHMH, SHEPrus MArHUTHOTO MOJIA
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs >SHEPrus,
SHEpPrusi TMOKOs CBOOOJHOM 4YaCTHIIBI, JHEPrHsi U HUMITYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsfl Ipa, JHEPTHUSI CBA3U SAPa;

OOBACHATH  OCOOEHHOCTM  MpPOTEKaHWs  (U3HYECKUX  SIBJICHHIL:
AIIEKTPOMATrHUTHAS UHIYKLIUS, CAMOUHYKIIKS, PE30HAHC, UHTEPPEPEHITUS
BOJIH, Ju(dpakuus, [AUCIEpPCHs, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dorornekrpuueckuii ddpdext (porodrddext), anpda- m Oera-pacmaibi
a5ep, raMMa-usilydeHue sjep, (Ppu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHaju3a 1 paOoThI Jia3epa,;

ONpPEACIISITh HANpaBICHUE WHAYKIWU MArHUTHOTO TOJS MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKEHNE, CO3/IaBAEMOE TUIOCKAM 3€pPKAJIOM, TOHKOM JTMH30M,
Y PACCUUTBIBATH €0 XAPAKTEPUCTUKH;

IIPUMEHSTh OCHOBOIIOJATAlOIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHaIM3a ©W OOBICHEHHS  (PU3WYECKUX  MPOIECCOB,
IPOUCXOMSIINX B 3BE3[aX, B 3BE3AHBIX CUCTEMAX, B MEKIalaKTUYECKON
cpeze; ABWKEHH HeOSCHBIX Tell, PBOJIIONNH 3BE3/ U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHMWE 3aBUCUMOCTEH (U3MUECKUMX BEIUYHH C
UCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH



¢uznyeckux BENMMYUH B BHIE TIpapukoB C YYETOM aOCOTIOTHBIX
NOTPENIHOCTEd  M3MEPEHMH, Jenarb  BBIBOABI IO  pe3yjibTaTam
UCCJIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE M3MEpPEHUS (U3NYECKUX BEIUYHH, MPU STOM
BBIOMpPATh ONTHUMAJbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEITI0KEHHON TMIOTE3bl: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHATU3UPOBATh
NOJIyYeHHbIE pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MNpPeI0KEHHON
TUIOTE3BI;

ONMCBIBATh METO/IbI MOJYYEHUS HAYUHBIX aCTPOHOMUYECKUX 3HAHUI;
co0JIroaTh MpaBmiia 0€30MacHOTO TPYyAa MPU MPOBEICHUN UCCIEAOBAHUM
B paMKax y4YeOHOro OJKCIIEpUMEHTa, TpPaKTUKymMa M  y4yeOHO-
UCCJIEIOBATENILCKOW U TMPOEKTHOM NIEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPHUTENIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYIOBAHMUS;

pemaTe pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESBHO 3aJaHHOU
¢u3znyeckoil MOJENbl0: HAa OCHOBAHMM aHajiW3a YCJIOBHS BBIOMPATH
dbu3znyeckue MoJeiau, OTBeyarolue TpeOOBaHUSAM 3a/layd, MPUMEHSThH
bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAaThl (PU3UYECKUX TEOPHid
OpU HUCIOJb30BAHWM MAaTEMAaTUYECKMX METOAOB pEIICHHsS 3ajad,
IPOBOJUTH PacU€Thl HA OCHOBAHWH MMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM MOITYYEHHBIX
pe3yIbTaTOB;

pemaTh KayeCTBEHHbIE 3ajauM, TPEOYIoIUe MPUMEHEHUS 3HaHUU U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAKKE WHTErpaluil 3HAaHUHM U3 IPYTUX
IPEAMETOB €CTECTBEHHO-HAYYHOIO LHMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJICHUI ¢ OOPOM Ha U3YUEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NUECKue SBJICHHUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHUX IIPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKIAJa POCCUMCKUX M 3apyOeKHBbIX YUYEHBIX-
(GU3UKOB B pa3BUTHUE HAYKHU, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATDH MOCJEICTBUS OBITOBOI M MPOU3BOJCTBEHHON
NEeSATEIbHOCTH 4YEJIOBEKa, CBS3aHHOM C (PU3MYECKUMHU MpPOLECcCaMu, C
MO3UIIMHI IKOJIOTHUECKON 0€30MMacHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOAOTOIb30BAHUN, & TAKKE€ Pa3yMHOM MCIOJIb30BAHUM JTOCTHUKEHUN



HAyKH M TEXHOJOTMH JUIs JalbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00I111eCTBA;

NPUMEHATh pa3iNyHble COcoObl paboThl ¢ MH(OpMAaIHe (U3UIECKOTO
COJepXaHUAd C UCIHOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH, PU 3TOM HCIOJb30BATH COBPEMEHHBbIE MH()OPMALMOHHBIE
TEXHOJOTHM I TIOHMCKa, TepepabOoTKU M NIPEIbsSBICHHUS ydyeOHOU W
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUU
uHPOpMAIIMU, TOJNYYEHHOW W3 Pa3TUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  TOJy4aemMyro  HMHQOpPMAIMI0O W  OICHWBAaTh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMaLIUU;

IPOSIBIISATH OpraHHu3aIOHHbIE u MO3HABaTEJIbHbIC YMEHHUS
CaMOCTOSATEILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHWM B Ipolecce
BBITOJIHEHUS IPOEKTHBIX M YyUeOHO-HCCIIeI0BATEIbCKIX PadoT;

paboTaThb B TpyMNE C HCIOIHEHHEM pPa3IMYHbIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PAaCIpeAesiTh ACSITeIbHOCTD
B HECTaHJIAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHUBATh BKJAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIBI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

HPOSIBJISITh MOTUBAIMIO K Oyayel npodeccuoHaabHOM AesITeIbHOCTH O
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.
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KouunyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
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. bubmoreka [IOK
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HWroro no pazneny 35
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3.2 Tepmonunamuka. TenaoBbIe MalTUHbBI 16 1 https://m.edsoo.ru/fL6h68d7
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakruueckue
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcsbl
Paznen 1. DJIEKTPOJANHAMUKA
bubmunoreka LIOK
11 Marmuttoe one 12 https://m.eds00.ru/39859¢f1
bubmunoreka LIOK
12 DJIeKTPOMATHHTHAS HHIYKIHA 12 1 https://m.edsoo0.ru/39859f1
Hroro no pazueny 24
Paznen 2. KOJIEBAHUS U BOJIHBI
but6mmoreka [IOK
21 Mexareckue koebais o https://m.eds00.ru/39859ef1
but6mmoreka [IOK
2.2 DJeKTpOMarHUTHBIE KOJIeOaHUs 12 https://m.eds0o.ru/39859ef1
53 MexaHu4ecKkue U AIEeKTPOMarHUuTHBIC 10 1 bu6nuoreka [IOK
' BOJIHBI https://m.eds00.ru/39859ef1
but6mmoreka [IOK
24 Onrika 24 L https://m.eds00.ru/39859ef1
Hroro no pazueny 55

Paznea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosel CTO

5

bu6mmoreka [IOK
https://m.edsoo0.ru/39859f1

Uroro no pazgeny
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Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynapHo-BOJIHOBOH AyalIu3M 15 bubmorera I[JOK
' PHYCKYAP Ay https://m.edso00.ru/39859¢f1
bubmunoreka LIOK
4.2 Pusuka atoma > https://m.edso00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIAPa U AIEMEHTapHbBIX 5 bubmmoreka [JOK
' YaCTUIL https://m.eds00.ru/39859ef1
Hroro no pazueny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 11 ngg;f::;;gﬁgg%ge £
Hroro no pazueny 11
Paznen 6. PU3HUYECKUN MPAKTUKYM

6.1 ®u3nyeckuil NPakTUKyM 16 16 Egggﬁ;f;;gﬁg%sge £
HWroro no pazneny 16
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 16
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IMOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC
No KouunyecTBO 4acoB JJIeKTPOHHBbIE HU(POBHIE
ﬂ/-n Tema ypoxa Beero Kontpoabubsie  IlpakTuyeckue 00pasoBaTebHbIE
r
padoTsI padoThI pecypcebl
Bbu6nuoreka [JOK
dusnka — pyHIaMeHTabHAS HayKa O
1 s —— 1 https://m.edsoo.ru/1beef346
z E Ae . }:0 . ®H3 o - bubmmoreka [IOK
METOZIRT HCCHCHOBAITT QUSHHACCIIX ABICHHIH. https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPHS B IIPOIIECCE MO3ZHAHUS
IIpUupoOabl. HaGJ'IIOZ[GHI/IG " DKCIICPUMCECHT B
(pII)/I3EKe P bu6mmoreka [IOK
' https://m.eds00.ru/34c49931
2 MonenupoBanue B ¢pusuke. Poib u mecto 1
o o . bubmuorexa [JOK
K
s HUB OPMHPOBAHITH COBP eMeHHOHU https://m.edsoo.ru/eabbded1
Hay4YHOU KapTUHBI MUPA, B PAKTUICCKOM
NEeITEIbHOCTH JTIOIEH
Bbu6nuoreka [JOK
3 Crnioco06s1 n3mMepeHust GU3NIEeCKUX BEIIMUNH 1
p ¢ https://m.edsoo.ru/ca2def03
4 AOCom0THAS U OTHOCUTENbHAS TIOTPEITHOCTH 1 bubmmoreka [JOK
U3MepeHuil PU3NIeCKUX BETUUNH https://m.edsoo.ru/7f18fda3
Mexanunueckoe aBuxeHue. Cucrema oTcuera.
bu6mmoreka [IOK
5 OTHOCHUTEIHFHOCTh MEXaHUYECKOTO JIBUKEHHUS. 1
https://m.edsoo.ru/e9a52f02
[Ipsimast m oOpaTHas 3a7a4u MEXaHUKH
Paanyc-BekTop MatepraibHON TOYKH, €TO
6 MPOEKIIMU HAa OCU KOOpAUHAT. TpaeKkTopus. 1 bubmuorexa [JOK
[Tepememienue. Ckopocts. X nmpoekuuu Ha https://m.edso00.ru/30a108a5
OCH KOOpAUHAT
7 PaBHOMEpHOE IPAMOIIMHEMHOE IBUYKEHHUE. 1 bubmmoreka [JOK

I'paduueckoe onrcaHre paBHOMEPHOTO

https://m.edsoo.ru/89ba7190
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HpHMOHHHeﬁHOFO JABUXKCHUA

CioxeHne nepeMeeHnii 1 CKOPOCTEH.

bu6mmorexa [IOK

Ha [IpUMEHEHUE 3aK0OHOB HbroTOHA

8
Pemtenue 3agau https://m.edsoo.ru/761d18aa
HepaBnomepnoe aBuxkenne. MrooBeHHas
9 cKopocThb. Y ckopenue. [IpsmonuneitHoe bubmmorexa [JOK
P ] P P https://m.edso00.ru/a99549a7
JBIKEHUE C TIOCTOSTHHBIM YCKOPEHUEM
10 I'paduueckoe onucaHue MpsIMOIMHEHHOTO bubmmoreka [IOK
JIBUKEHUS C OCTOSHHBIM YCKOPEHUEM https://m.edso00.ru/b7560bbf
CBobOoaHOe mazieHne. Y CKopeHrue CBOOOHOTO
11 mna, eHIfSI 3aBI/IIC[I/IMOCTB KOOp WHAT, CKO HOCTI/I bubmmorexa [TOK
A ' pA > CXOP ’ https://m.edsoo.ru/f738109c
YCKOPEHHS OT BPEMEHU U UX rpaduku
12 JIBrokeHue Tena, OpOIIeHHOTO MO YIJIOM K bubmuorexa [JOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
Kpuonuneiinoe npuxxenue. /[BuxeHue no
OKPY’KHOCTH. YTJIOBasl U JIMHEHHAs CKOPOCTb. bubmmoreka [JOK
13
[Tepuon u wacrota. LleHTpocTpeMUTEIbHOE 1 https://m.edso0.ru/33196fbe
MTOJTHOE YCKOPEHHUE
Bbu6nmuoreka [JOK
14 K 0 "K "
OHTpOJBHAs paboTa o Teme "KuHemaTuka https://m.edsoo.ru/1242f326
[Tepssiif 3akoH HetoToHA. HEpUMaIbHBIE
R bubmuorexa [JOK
15 cucteMbl oTcuéTa. [I[pUHIIMI OTHOCUTEHPHOCTH
. https://m.edsoo.ru/5a9e4a64
lNanunes. HennepuumanbHble CUCTEMBI OTCUETA
16 Cuna. PaBHoelicTByIOIIAs cuna. Bropoit bubmmoreka [JOK
3akoH Herotona. Macca https://m.edso00.ru/141d3837
bu6mmoreka [IOK
17 B i .T i H
3aumozeicTBue Ten. Tperuii 3akoH HeroToHa https://m.edsoo.ru/57dba505
18 IIpuHnun cynepnosunuu cui. Pemenne 3anau bubnuoreka [IOK

https://m.edsoo.ru/bdf997fb



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
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb

Cuna TSHKeCTH U yCKOpEHUE CBOOOIHOTO

Bbu6nmuoreka [JOK

19
nageHus https://m.edsoo.ru/22757f26
3aKOH BCEMUPHOTO TATOTEHUS.
20 OKBHMBaJICHTHOCTb I'PaBUTAIIMOHHOM 1 bubmorexa LHOK
. p . https://m.edsoo.ru/9aba2b0a
WHEPTHON Macchl
JIBmkeHne HeOECHBIX TeJl U UX
21 HCKYCCTBEHHBIX cIyTHUKOB. [lepBas bubmorexa LHOK
4 It - Hep https://m.edsoo.ru/11abfala
KocMHU4ecKasi CKopocTb. 3akoHbl Keruepa
bu6mmoreka [IOK
22 C .3 I'yka. B
HI1a YHPYTOCTH. JaKOm 1 yka. Bec Ted https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUABI CHUIT TPEHUS. bubmmoreka [JOK
23 JIBrOKeHUE B KUJKOCTH U Ta3e C yU4ETOM CHIIBI https://m.edso0.ru/1fa86499
CONIPOTUBJICHHS CPEBI https://m.edsoo.ru/2cb29676
bu6mmoreka [IOK
24 P
clicHie sanat https://m.edsoo.ru/dclcaacO
bu6mmorexa [IOK
AGcomotHOo TBepaoe Teno. [locTynarensHoe u
25 BpalllaTeJIbHOE IBUKEHHE TBEPAOTO TEa bubmorexa [JOK
patl A P https://m.edso0.ru/2b95d57e
26 MOMEHT CUJIbl OTHOCUTEIIBHO OCH BPAIllCHUS. bubmuorexa [JOK
IIneyo cumnnl https://m.edso0.ru/653d3459
Cl1o)eHHe CHUII, MPHIIOKESHHBIX K TBEPAOM
27 teny. L{eHT TSDKGI:)TI/I Tela yCJ‘IOBI/IﬂpH ’ bubmorexa HOK
Y P ) https://m.edsoo.ru/9aa79a7d
paBHOBECHsI TBEPIOTO Teja. Busl paBHOBeCHs
apjieHue. 'mapocraTudeckoe JaBjcHUE.
28 gnna A XI/IMGI[IE)I VpaBHeHue Bﬂe HYJIIN IS bubmorexa [IOK
P . Aa- Ip PHYILITH L https://m.eds00.ru/a28aa7ad
HJICaTbHOM JKHIKOCTH.
29 KonrtponsHast padora o teme "/lunamuka. bubnuoreka [IOK

Craruka TBepaoro tena'

https://m.edsoo.ru/9f5a574c
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NMnynbsc MaTeprabHOW TOUYKHU, CUCTEMBI
MaTepHaIbHBIX TOYEK. LIeHTp Macc cucTemsl

Bbu6nuoreka [JOK

30
MaTepHalibHBIX TOUEK. Teopema 0 IBHKEHUHU https://m.edsoo.ru/4bb8294b
IIEHTPa Macc
I/IMHyHBC CHUJIBI 1 UBMCHCHHNC I/IMHyJIbca TCJAa.
31 3aKkoH coxpaHeHUs UMITyJIbca. PeakTuBHOE Bubmuorexa ITOK
p Y ' https://m.edsoo.ru/13f0a221
IBIDKEHUE
MoOMEeHT uMITyJIbca MAaTEPUAIIBHON TOYKH.
32 IIpencraBienue 0 COXpaHEHUU MOMEHTA bubmmorexa [IOK
pedl p https://m.edsoo.ru/d6532eb9
I/IMHyJIbca B ueHTpaanbe IT10JISX
bu6mmoreka [IOK
33 Pemenue 3anau
A https://m.edsoo.ru/f7706d63
Pa60Ta CHJIbI HA MAaJIOM U HAa KOHCYHOM
34 nepemereHun. I'paguueckoe npeacraBieHne bubmmorexa LHOK
pemetit b pe https://m.eds00.ru/913974c7
paboThI cHTbl. MOIITHOCTE CHITBI
Kunernueckas sueprus. Teopema 06
35 N3MEHEHUN KUHETUYECKON DHEPTUHU bubmorexa LOK
N p https://m.edsoo.ru/9a5e2e74
MaTepUuaIbHOU TOUKH
[ToTeHnManbHBIE M HEMOTEHIINAIBHEIE CHIIEL.
36 [TorennmansHas 3aeprusi. Bropas buGnnorexa LIOK
I pri. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tperbs KocMudeckasi CKOpocTh. CBsi3b pabOTHI
HEMOTEHINAIbHBIX CHJI C K3MEHEHUEM Bbu6nmuoreka [JOK
37 .
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH https://m.edsoo.ru/f57b4e01
COXPAaHCHUS MEXaHHMYCCKOH SHEPTHH
38 Vupyrue u gHe i€ CTOJIKHOBEHUS bubnnorexa LIOK
pyr yupyr ’ https://m.edsoo.ru/f30f43b6
Bubnuoreka IIOK
39 KontponbHas padoTa mo Teme "3aKoHbI 1

https://m.edsoo.ru/474e7c4a
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COXPAHEHHUS B MEXaHUKe"

PazBuTune npenacraBieHuii 0 Ipupoie TEIIOTHI.

Ocnosublie nonoxenuss MKT. Tuddyszus. bubmuorexa [JOK
40 bpoyHnoBckoe nBuxkenue. CtpoeHue https://m.edsoo.ru/b0a4445f
ra3000pa3HbIX, KUJAKUX U TBEPJIBIX TEIL. bubmmoreka [JOK
Xapaxkrep JBHKEHUS U B3aUMOIECHCTBUS https://m.edsoo.ru/c44d02e2
YacTHUII BEUIECTBA
41 Macca u pazmepsl MOJIEKYIT (aTOMOB). bubanorexa [HOK
KonunuectBo Bemectsa. [loctosinnast ABoraznpo https://m.edsoo.ru/c5b72ab7
Temneparypa. TemnoBoe paBHoBecue. [Ikana
Henwscus. AGcomoTHas Temneparypa. CBs3b Bubnnorexa LIOK
. https://m.eds00.ru/0070d493
aOCOJTIOTHON TEeMITepaTyphl
42 TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN Brbmuorexa [IOK
. . https://m.edsoo.ru/14e02d1f
KHHCTUYCCKOU SHCPIUCHU MMOCTYIATCIBbHOI'O
TEILIOBOTO JABMAKCHUS €€ JACTHIL. https://m.edsoo.ru/c38af875
3akoH /lanbTOHA.
bu6mmorexa [IOK
4 P
3 crierie saat https://m.edsoo.ru/1531aba5
Bbubnmuoreka [JOK
44 nu iras. I’
ACIDHBIN Ta3. & a30BBIC SAKOHE https://m.edsoo.ru/1deb2367
45 VYpaBuenue MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pemenue 3agau https://m.eds00.ru/8d12c328
46 N3onporiecchl B ueaabHOM rase ¢ bubanorexa [HOK
MOCTOSIHHBIM KOJIMYECTBOM BeIleCTBa https://m.edsoo.ru/68878d51
I'padmueckoe mpencraBiaeHe U30MPOLIECCOB: bubmmoreka [JOK
47
M30TEepMa, U30X0pa, n300apa https://m.eds00.ru/1344327b
b K
48 OcnoBHoe ypaBHenne MKT nommorexa [10

https://m.edso0.ru/c8094721
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Bbu6nuoreka [JOK

49 Pemenue 3amau
A https://m.eds00.ru/10265a05
bu6mmoreka [IOK

50 Kontponbnas padota nmo teme "OcHoBet MKT"

P P https://m.edsoo.ru/13adad59
TepMoauHamuyeckas cucrema. 3ajaHue
BHEIIHUX ycyioBui st T/l cucteMsl.

51 Buemnue u BHyTpeHHUE MapaMeTPhI. bubanorexa HOK
[TapameTpsl T/] cuctemsl Kak cpeaHue https://m.edso0.ru/5f8d38a3
3Ha4YCHUA BCIWYHUH, OIIMChIBAIOIIINX e€ Ha
MUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauamno TepMOAMHAMUKH.

52 Camonpown3BoiibHas penakcarus T/ cucremsr bubmorexa [JOK

P P i https://m.edso0.ru/8ec512f0
K TEIJIOBOMY PaBHOBECHIO
Mojenp uieanbHOro ra3a B TepMOJIUHAMUKE. Bbu6nuoreka [JOK

53 .

VYcnoBus TpUMEHUMOCTH ATON MOJEITH https://m.edso00.ru/29355001

54 VYpaBuenue MenneneeBa-Kinanelipona u bubmmoreka [JOK
BBIPAKCHUE JUJIS1 BHYTPEHHEN SHEPIrUn https://m.edsoo.ru/bal178d0
Bripaxkenue 111 BHyTpEHHEH SHEPTUHU
OJHOATOMHOTI'0 UJICAJIbHOTO rasa. bubmuorexa [JOK

95
KBazucrarnueckue u HecTaTUUECKHUE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DneMeHTapHas paboTa B TEPMOJIMHAMUKE.

56 Brruucnenue pabotsl o rpaduky mnporecca Ha bubmorexa LHOK

P P y ripott https://m.edso00.ru/741d5738
pV-auarpamme
Tennonepenaya kak crmocod H3MEHEHHS bubmmoreka [JOK
57 BHyTpeHHel sHeprun T]] cucremsl 6e3 https://m.edso00.ru/3d734561

coBepuieHus pabotsl. KonBekuus,
TEIUIONPOBOAHOCTD, U3TyYECHUE

Bubnnoteka LLOK
https://m.edsoo.ru/157b54cd
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KomnuectBo Teruiorsl. TemmoéMKOCTE TeNA.
VY enbHas U MOJISIpHAs TETUIOEMKOCTH

Bbu6nuoreka [JOK

58
BEIIIECTBA. Y IeTbHAS TEIJI0Ta CrOPaHUs https://m.edsoo.ru/7ba67355
TOILINBA
Pacuér xonuyecTBa TEIIOTHI NpU Bbu6nuoreka [JOK
59
Tenjonepenayde https://m.edsoo.ru/1db5ad4e
60 [Tonsitue 06 amnabaTHOM mporecce. [lepBrrii bubmuorexa [JOK
3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonnuecTBo TemnoTel u paboTa Kak Mepbl bubmmoreka [JOK
61 .
W3MEHEHUs BHYTpeHHel sHepruun T cucremsl https://m.edsoo.ru/b047alcd
Bropoii 3ak0H TepMOANHAMUKY 11
62 aBIfOBeCHHX u HI; al);[HOBGCHHxHH OLIECCOB buGnnorexa LIOK
p p pont ' https://m.edsoo.ru/c6f4f464
HeobOpaTtumocTh MpUpoOIHBIX MTPOIIECCOB
Bbu6nuoreka [JOK
IT I . KI1
63 PUHLHUIBI ACHUCTBUS TEIJIOBBIX MAIIUH Jil| https://m.edsoo.ru/2e945513
Bbu6nuoreka [JOK
Makcumanbroe snayenne KIT. Hukn KapHo. https://m.edsoo.ru/fe3857b9
64 OKOJIOTHYECKHE aCIIEKTHI HCIIOJIB30BaHUS bubanoreka IIOK
TEIUIOBBIX JBUTareneil. TemnoBoe 3arpsi3HeHnE https://m.edso0.ru/9867aaa7
OKpY>Karolleu cpebl
bu6mmoreka [IOK
65 Pellierie 3a1at https://m.edsoo.ru/b3efal8b
o Bbubnmuoreka [JOK
https://m.edsoo.ru/c8c70432
66 KonrponsHast pabora o Teme bubmmoreka [IOK
"Tepmonunamuka. TenaoBele MalIMHbI" https://m.edsoo.ru/1b6e26¢c5
67 [Tapoo6pazoBanue u koHaeHcaus. Mcnapenue bubnuoreka [IOK

U KHUIICHUC. YZ[GJ'IBHEUI TCIIJIOTa

https://m.edso0.ru/6f8e6777
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napoodpa3zoBanus. HackIeHHbIE 1
HeHaChIIIEHHbIC Taphl. KauecTBeHHAS
3aBUCHMOCTb IJIOTHOCTHU M JaBJICHUS
HACBIICHHOTO T1apa OT TeMIePaTyphbl, HX
HE3aBHCUMOCTbD OT 00bEMA HACBIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT
AJaBJICHUA B ’ KUAKOCTU

Bbu6nuoreka [JOK
https://m.edsoo.ru/f5c17d02

Braxuocts Bo3ayxa. AOCOIIOTHAS U Brbmotexa [IOK
yxa https://m.edso0.ru/30ebbb79
68 OTHOCHTEJIbHAS BJIAKHOCTD.
P Bbu6nuoreka [JOK
CHICHHE a1t https://m.edso00.ru/18e95ff3
69 TBépnoe teno. Kpucraminueckue u amoppHbie bubmmoreka [JOK
Tesla. AHU30TPONHS CBOMCTB KPUCTAIIIIOB https://m.edso0o.ru/20a88a03
[InaBnenue u kpucraummsanus. Y gejbHast bubnuoreka [IOK
70
TeruioTa riasiaenus. Cyonumanus https://m.edsoo.ru/6ee91e9f
Hedopmanuu TBEpAOTO Tena. PacTskeHue u
71 cxarue. Casur. Moayne FOnra. [Ipenen bubmorexa LHOK
- ABAT H}: - ped https://m.edsoo.ru/dalaab10
ynpyrux aegopmanuit
TermnoBoe pacuiupeHne >XUAKOCTEN U TBEPABIX
72 Tel. AHTApMOHHU3M TEIUIOBBIX KOJIEOaHUA bubmmorexa [JOK
] P https://m.edsoo.ru/7ba5edf2
YaCTHI] BEIIECTBA
73 ITpeoOpa3oBanue sHeprun B (ha30BBIX bubmmoreka [IOK
nepexoaax https://m.edso00.ru/97a0672f
Bbu6nuoreka [JOK
74
YpaBHeHHE TeII0BOrO bananca https://m.edsoo.ru/ab1521fb
Bbu6nmuoreka [JOK
& Pemterme sagas https://m.edsoo.ru/8ab7f40d
76 IToBepxHOCTHOE HaTskeHue. KanwspHsie bubmmoreka [IOK

siBJeHUs. J{aBieHue 1o MCKpUBJIECHHOU

https://m.edsoo.ru/b42f1f97
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MOBEPXHOCTHIO xuakocTu. Popmyrna Jlamnaca

77 KontponbHas padoTa o Teme "ArperaTHsie bubnnorexa HOK
cocTosiHuA BemecTBa. @a3oBble nepexoabl” https://m.edsoo.ru/7dc2a739
DnekTpu3anus Tel U €€ MPOosIBICHUSI. bubmuorexa [JOK
Onektpruueckuii 3apsia. /[Ba Buaa https://m.edsoo.ru/laff445f

78 ANEKTPUUECKUX 3apsA0B. DIEeMEHTapHbBIN bubmuorexa [JOK
3JIEKTP 3aKOH COXPAHEHUS AJIEKTPHUUECKOTO https://m.edsoo.ru/f49afd24
3apsija.

79 B3anmopeiictBue 3apsaoB. ToueuHsle 3apsiibl. bubmmoreka [JOK
3akon Kynona https://m.eds00.ru/445b7746

Bbu6nuoreka [JOK
80 Pemenue 3anau https://m.edsoo.ru/6b87ecba
https://m.edsoo.ru/08fc19bc
Onextpuueckoe noie. Ero nelicteue Ha
JJIEKTpUYeCKUe 3apaabl. HanpsskEHHOCTD
. bu6mmoreka [IOK
anekTpudeckoro moss. [IpoOHsIif 3apsi.
R https://m.edsoo.ru/05c6bfal

81 JInHNY HaNIPSKEHHOCTH DIIEKTPUYECKOIO MOJIS.

0 bubmmoreka [JOK
JIHOPOZHOE ICKTPHICCKOE HOIC. https://m.edsoo.ru/3dac6957

[IpoBOAHMKY, TUINEKTPUKH U

MOJIYTIPOBOTHUKH

82 [ToTeHManbHOCTh 3JIEKTPOCTATUYECKOTO bubmmoreka [JOK
noJist. Pa3HOCTE OTEHIIMAIIOB U HAIIPSKEHUE https://m.eds00.ru/80021447
[TorenunansHas sHeprus 3apsaaa B

83 ANEKTpOCTaTUYECKOM 1ose. [lorennunan bubmmorexa [TOK

P ' . https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO

84 CBs13b HANPSHKEHHOCTH TOJISL U Pa3HOCTHU bubmmoreka [JOK

MOTEHIMAIOB JJISI JIEKTPOCTATUYECKOTO TTOJISI https://m.edsoo.ru/df7a6838
Bbubnmuoreka [JOK
85 [TpuHIUIT CYTIEPIIO3UITUH DIIEKTPUUECKUX

https://m.edsoo.ru/Ocfe4abe
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noJien

86 Pemenue 3anau bubmnorexa [IOK
A https://m.edsoo.ru/5a582263
[Tone Toueunoro 3apsaa. [lone paBHOMEpHO
. bu6mmoreka [IOK
3apsikeHHOU cdepsl. [lone paBHOMEpPHO
87 3apsDKEHHOrO0 10 006EMy mmapa. [Tomne https://m.edso0.ru/b297b5¢3
P yu 5 pa- . bubnnoreka [JOK
PaBHOMEPHO 3apsHKEHHONW OECKOHEUHOM https://m.edsoo.ru/f7a665ee
IUTOCKOCTH
IIpoBOIHMKY B 3IEKTPOCTATUYECKOM II0JIE. bubnuoreka [IOK
88
YcnoBue paBHOBECHS 3apsAI0B https://m.edso0o.ru/32405eab
89 JIM3IEKTPUKHA U OJTYITPOBOAHUKH B bubanorexka [HOK
AJIEKTPOCTATUYECKOM T10JIE https://m.edsoo.ru/060ebab5
Konnencarop. D1eKTpOEMKOCTH
90 KOH I[eHcaTo pa BneKTp 0EMKOCTb IJIOCKOT'O buGnnorexa LIOK
A pa. p https://m.edso0.ru/845b4f73
KOHJIEHCaTOopa
91 [TapannensHOE COeTUHEHNE KOHAEHCATOPOB buGnnorexa LIOK
P A g p https://m.edsoo.ru/d11e8ce?
92 IlocnegoBarenbHOE COCAUHCHUE Bbubnmuoreka [JOK
KOHJIEHCATOPOB https://m.eds00.ru/1e992920
93 DHeprus 3apsHKEHHOT0 KOHAEHcAaTopa buGnnorexa LIOK
p P A p https://m.edsoo.ru/73a34f18
Bbu6nuoreka [JOK
94 Pemenue 3amay https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040
JIBr>keHue 3apsiKEHHOM YacCTHUIIbI B
95 OJIHOPOHOM DJIEKTPUYECKOM I10JIE bubmorexa [IOK
FIHOPO p ' https://m.edsoo.ru/8341d6ac
Pemtenue 3agau
96 KontponbHas paboTa mo teme bubmuorexa [JOK
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"OnexTpuueckoe noiue"

https://m.edsoo.ru/cefe90e9

Cuia toka. ITocTogHHBIN TOK. Y CI0BUA

97 CYIIIECTBOBAHUS IMOCTOSHHOTO AJIEKTPUUECKOTO bubmorexa LHOK
Y P https://m.edso0.ru/233311b5
TOKa
bu6mmorexa [IOK
41 .H
%8 crotnmkn Toka. Hanpsokenie u 9/1C https://m.edso0.ru/0839a115
99 3akon OMa Jy1sl ydacTKa enu. DJIEKTPUIECKOE bubmuorexa [JOK
CONPOTHUBJICHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTb CONPOTUBIICHUS OJTHOPOIHOTO
Bbu6nuoreka [JOK
MIPOBOJIHHUKA OT €0 JIJTMHBI U TIJIOIIA TN
https://m.edsoo.ru/95fcdf51
100 MOTIEPEYHOTO CEYCHUS
v bu6mmoreka [IOK
AICTIEHOC CONPOTHBIICHAC BCILCCTRA. https://m.edsoo.ru/437f8300
Pemenue 3anau
[TocnenoBarenpHOE, MapauiebHOE, bubmmoreka [JOK
101
CMEMIAaHHOE COEJIMHEHNE TTPOBOTHUKOB https://m.edsoo.ru/236f7e07
102 Pacuér pa3BeTBIIEHHBIX JJIEKTPUUECKUX LIECTICH. bubnuoreka [IOK
[TpaBwmia Kupxroda https://m.eds00.ru/1794cf37
bu6mmoreka [IOK
103 Pemere saxas https://m.edso0.ru/3881b469
104 PaGora anekrpudeckoro Toka. 3akoH J[koys bubmuorexa [JOK
—Jlenna https://m.edsoo.ru/a3605c5¢
bu6mmoreka [IOK
105 Pemterme sagas https://m.edso00.ru/6761bf0f
106 MOUIIHOCTB 3JIEKTPUYECKOT0 TOKa. TermoBast bu6mmoreka [IOK
MOIIHOCTb, BbIJIENIIEMAasi HA PE3UCTOPE https://m.eds00.ru/99750a6f
Bbubnmuoreka [JOK
107 Pemterme sagas https://m.edsoo.ru/eb72fc24
108 O/IC u BHyTpEeHHEE CONPOTUBIICHHE bubmuorexa [JOK
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HCTOYHHKA TOKa

https://m.edsoo.ru/72d453af

109 3akon OMa 115 OJTHOM (3aMKHYTOM ) bubmuorexa [JOK
AJIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
bu6mmorexa [IOK
110 Pemenne sanay https://m.edso0.ru/35800679
bu6mmoreka [IOK
11 MoIHOCTs HCTOUHMKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmorexa [IOK
112 Kopotwoe sambikanue https://m.edsoo.ru/546f5632
113 Kounencarop B ey MOCTOSHHOTO TOKA buGnnorexa LIOK
A pB I https://m.edso00.ru/35368f3e
Bbu6nmuoreka [JOK
https://m.edsoo.ru/4410cef0
bu6mmoreka [IOK
114 PellleHe 3ama https://m.edsoo.ru/eb5d4687
A bu6mmorexa [IOK
https://m.edsoo.ru/744261b8
Bbubnmuoreka [JOK
https://m.edsoo.ru/a7340a29
115 KonTponbnas padora no teme "IlocTostHHBIN bubmmoreka [JOK
AJIEKTPUYECKUM TOK" https://m.edso00.ru/1885ddf1
QHCKT nyccKasia IIpoOBOJMMOCTS Pa3JINYHBIX
116 BE ecIT)B DIeKT IE‘-IGCI?I/Iﬁ TOK BpMeTaJIJIaX Bubmuorexa ITOK
= ) p ) https://m.edsoo.ru/da794295
CBepXIpoBOIUMOCTh
DJIEKTPUYECKUI TOK B paCTBOpPAX U paciliaBax
117 3IEKTPOJINTOB. 3aKkoHbBI Dapaaest s bubmorexa LIOK
p ) PaIeA A https://m.edsoo.ru/4b423491
ANEKTPOJI3A
118 DneKTpuUecKui TOK B raszax. Ilnazma bubmmorexa LOK

https://m.edso00.ru/92d92f76
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119 DNEeKTpUYECKHil TOK B Bakyyme. BakyymHbIie bubmmoreka [JOK

puOOopsI https://m.edsoo.ru/2E+160
Bbubnmuoreka [JOK

120 DJIEKTPUYECKUH TOK B MOJYIPOBOJHUKAX. https://m.edso0.ru/ab61c660

[TonynipoBOoAHHKOBBIE TIPUOOPHI bubmuorexa [JOK
https://m.eds00.ru/83622200

®u3nyeckuil mpakTukyM 1o teme "M3mepenue
CHWJIBI TOKA U HANPSDKEHUS B IICTIH
IIOCTOSIHHOT'O TOKAa ITPY ITOMOIIY aHAJIOTOBBIX U

121 UG POBBIX U3MEPUTETBHBIX TPUOOPOB" UITH bubmmoreka [IOK
"3HakoMCTBO ¢ LU pOBOIi TabopaTopuei mo https://m.edso00.ru/5643ea56
¢dbusuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYMH MPU MOMOIIY KOMITbIOTEPHBIX
JaTYNKOB"
duznueckuil NpakTukyM 1o teme "M3yuenue

122 HepaBHOMepHOI;O I[BI/I)zl:HI/I}I C LEJIBIO & bubnnorexa LIOK

. " https://m.edso0.ru/f6292f5f

oTpezieNIeHUs MTHOBEHHOM CKOPOCTH
dusznyeckuil npakTukyM no teme "M3mepenue
YCKOPEHHUS IPU IPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBH’KEHUU 110 HAKJIOHHOMN bubmmoreka [IOK

123 | | _
mrockocty" win "HccienoBanue 3aBUCUMOCTH https://m.eds00.ru/6960b6ef
MyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM
NBIKeHUN"
dusznyeckuil npakTukyM no teme "M3mepenue

124 YCKOpEHHUs CBOOOTHOTO MaieHus" Win bubmmoreka [IOK
"N3yueHue IBUKEHUS Tela, OpOIIEHHOTO https://m.edsoo.ru/d1ea2402
TOPU30HTAJIBHO"

125 duznueckuil NpakTukyM 1o teme "N3yuenue bubanorexa [HOK

JBUKEHMSI T€JIa 110 OKPY>KHOCTH C ITOCTOSIHHOM

https://m.edsoo.ru/bcf53514
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10 MOAYJI0 cKopocThio" uinu "Hcecnenosanue
3aBHCHMOCTH Meproia oOpalieHus
KOHUYECKOr0 MasgTHUKA OT €ro nmapameTrpon"

126

dusnyeckuil npakTukyM no teme "M3mepenue
PaBHOJECUCTBYIOIIEH CUJIbI IPU ABUKEHUHU
OpycKka 1Mo HaKJIOHHOM MIIOCKOCTH" UITN
"I[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BpPEMEHHM JIBUYKEHUS OpycKa M0 HAaKJIOHHOM
IIJIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro
Macchl"

Bbubnmuoreka [JOK
https://m.edsoo.ru/0b34dh84

127

Du3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HUKAIOIINUX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux nedopmarun" wim "M3ydeHue
JBUKEHHS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO,
MEePEKUHYTOM uepe3 NErkuid 6J1oK"

Bbu6nuoreka [JOK
https://m.edsoo.ru/b55b81al

128

dusznyeckuil mpakTukyM 1o teme "M3mepenue
Kod(pdurmenTa TpeHus 0 BEIMYHUHE YTIIOBOTO
koadurmenta 3apucumoct FTp(N)" mmm
"UccnenoBanue ABMXEHUS OpycKa 1Mo
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
kodpunmenToM Tpenus" unu "M3yuenue
JBUKEHMSI TPy3a Ha BaJly C TpEHUEM"

bu6mmoreka [IOK
https://m.edso0.ru/b83b1607

129

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue yciaoBU paBHOBECHS
TBEPAOIO TEJIAa, UMEIOIIET0 OCh BpaleHus"
nin "KoHCTpynpoBaHHe KPOHIITEHHOB U
pacuét cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPIOTO TENA, UMEIOLIETO

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4{7
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IJI0ILA b OTIOPHI"

130

dusznyeckuil pakTukyM 1o teme "M3mepenue
MMITyJIbCA TeJa TI0 TOPMO3HOMY IIyTH'" WIIN
"N3mepeHue CUIIbl TATH, CKOPOCTU MOJIENH
ANEKTPOMOOUIISI U MOIIHOCTH CHJIBI TSTH'" WIIN
"CpaBHEHUE NU3MEHEHUS UMITYyJIbCca Teja C
UMnyJbcoM cuibl" unu "MccnenoBanue
COXPAaHEHHUS UMITYJIbCA MIPU YIIPYTOM
B3aumojeicteun" unu "M3mepenue
KMHETUYECKOM SHEPruu Telia 0 TOPMO3HOMY

IIyTH

Bbu6nuoreka [JOK
https://m.edso0.ru/856fh28e

131

®usnyeckuil mpakTukKyM 1o teme "M3ydyenue
M30TEPMHUYECKOTO Mpoliecca (PeKOMEH0BaHO
HCIIob30BaHue udpoBoi taboparopun)" uimu
"M3y4yeHne u30XopHOro mnpoiecca” uin
"N3ydenne n3obapHOTO mporecca” i
"IIpoBepka ypaBHEHHUS COCTOSHUA"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

132

®usznyeckuil mpakTukyM 1o teme "M3mepenue
yaenbHoU TerioéMkocTu" win "MccnenoBanue
MpolEecca OCTHIBAHUS BelllecTBa" uiu
"UccnenoBanue annadaTHOro mporecca’ win
"N3y4yeHne B3aMMOCBSI3U SJHEPTUH
MEXMOJIEKYJISIPHOTO B3aUMOJCHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa6l

133

dusnyeckuil mpakTukyM no teme "M3ydyenue
3aKOHOMEPHOCTEN HCTIapeHUsl JKUIKOCTENH"
niu "M3MepeHne yaeapHOM TEII0ThI
I1aByieHus abaa" uiam "M3ydeHue cBONCTB
HachIlIeHHBIX TapoB" uin "N3mepenue

bu6mmoreka [IOK
https://m.edsoo.ru/6bla23b5
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a0CONFOTHON BIQXKHOCTH BO3JlyXa U OLIEHKA
Macchl mapoB B momenennn'. Mamepenue
Kod(ppurmeHTa mOBEpXHOCTHOTO HATSIKEHUS

134

®u3nYeCcKuil IPAKTUKYM 110 TEME
"HaOmnroeHue npeBpaiieHus SHEpTun
3apsSHKEHHOI0 KOHAEHCATOpa B YHEPTUIO
u3nydeHus ceeronuoaa’ wim "M3yuenue
MPOTEKAaHUS TOKA B IIETH, COAEpKaIlei
KoHAeHcaTop" uiu "Pacnpenenenue pa3HOCTH
MTOTEHITNAJIOB (HAMPSDKEHUS) TIPH
IIOCJIEI0BATEILHOM COEIUHEHUHN
KOHJIEHCaTOpoB"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ec424377

135

®uU3NYECKU MTPAKTUKYM 10 TEME
"HccneqoBanye CMEIIAaHHOIO COEIUHEHMNS
pesucropoB win "M3Mepenne yienbHoro
COIIPOTHBIIEHUS IIPOBOJHUKOB" WIN
"HccnenoBaHue 3aBHCUMOCTH CHIIBI TOKA OT
HaIpsHKEHUS JJIs JIaMITbl HaKaJliBaHUs "

bu6mmorexa [IOK
https://m.edso00.ru/2b179d98

136

DuU3NYECKU MPAKTUKYM 10 TEME
"Ha6monenue snexrponuza" nim "MU3mepenue
3aps/ia OTHOBAJIEHTHOIO MOHA" WU
"UccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUS
TEPMOPE3UCTOpA OT TEMIIEPATYyphl" WiIn
"CHsITHE BOIBT-aMIIEPHON XapaKTEPUCTUKU
nuona"

bu6mmoreka [IOK
https://m.edsoo.ru/64b6e901

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

16
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchbl
BzaumoneiicTBre MOCTOSHHBIX MAarHUTOB U
1 MMPOBOIHUKOB ¢ TOKOM. MarHUTHOE TI0JIC 1 bubmorexa [JOK
pOBOAL ’ ’ https://m.eds00.ru/487a8593
['unore3a Amnepa
BekTop MarHUTHOM MH nu. IIpuHmun
2 cyme 5031/1 1701 MaFHI/ITf{f; noneﬁp .HI/IIIHI/II/I 1 bubmorexa HOK
yrep UH ’ https://m.edsoo.ru/4clabcch
MarHuTHON MHIYKITMH
3 MarsuTHoe noJjie IPOBOJHUKA C TOKOM. OMBIT 1 bubmmoreka [JOK
Opcrena https://m.eds00.ru/d35d5262
N bubmuorexa [JOK
4 A 1
Cua Amiiepa, e€ HAMpaBICHHE it MOAYII> https://m.eds00.ru/26d9c5ba
Bbu6nuoreka [JOK
P 1
° CHICHHE a1t https://m.edsoo.ru/a37a0c21
6 IIpumenenue 3akoHa Amnepa. 1 bubmmoreka [IOK
DNeKTpOU3MEpHUTEbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopen1ia, e€ HampaBJIcHHAE U MOOYIb.
7 I[BI/I)KGHI/II)G 3: ;DKeHHOIE/: YaCTHULIbI B ” 1 bubmmorexa [TOK
p H https://m.edsoo.ru/c97afaal
Ol[HOpOI[HOM MAardimTHOM II0JIC
bu6mmoreka [IOK
P 1
8 CHICHHE a1t https://m.edso0.ru/504e98c7
bu6mmoreka [IOK
9 Pab JI 1
aboTa CiIbT JLopertia https://m.edsoo.ru/d518bedb
10 Pemenue 3agau 1 Bbu6nuoreka [JOK
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https://m.eds00.ru/93617hd9

MarauTHO€ 10JIe B BEIIECTRBE. bubmuorexa [JOK
11 deppoMarHeTuku, napa- 1 AMaMarHeTHKU https://m.eds00.ru/30ff9608
OcHoOBHBIE CBOMCTBa (hepPOMArHETUKOB. bubmuorexa [JOK
[Ipumenenne GpeppoMarHeTHKOB https://m.eds00.ru/0b58190a
Bbu6nuoreka [JOK
12 Pewrenue 3ama4 mo reme "MarautHoe moje" e
Bbu6nuoreka [JOK
https://m.edsoo.ru/41c4ae8a
13 SIBiIeHHE YIEKTPOMArHUTHOM MHIYKIUU. bubnuoreka [IOK
IToToK BeKTOpa MarHUTHOW UHAYKLIUU https://m.edsoo.ru/b3efalcl
bubmuorexa [JOK
14 OAC mrayKumm https://m.edsogru/48150bd8
15 3aKOH AJIEKTPOMATHUTHON UHAYKIIUU bubanorexka HOK
Qdapanes https://m.edsoo.ru/a6dec188
16 Buxpesoe anexrpudeckoe nosie. Toku Dyko f::sj?;;?:;szgglli%be 140
17 O/J1C uHAYKIMH B ABUKYIIUXCS TPOBOJHUKAX fg::;;fg;?ﬁ}é 9356002
bubmuorexa [JOK
18 Pemere saxas https://m.edsogru/4dfda618
bubmuorexa [JOK
19 Hpasuo Jletna https://m.edSO(IJl.ru/bb022726
20 NunyktuBHOCTh. KaTyilika HHAYKTUBHOCTH B bubmmoreka [JOK
LIENX IOCTOSTHHOTO TOKa https://m.edsoo.ru/621eae9d
21 SBnenne camonHaykuuu. JJ1C bubanorexka HOK
CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8
22 DHeprusi MAarHUTHOTO TIOJISI KATYIIIKHA C TOKOM. bubmorexa HOK

https://m.edsoo.ru/b3cOad11l
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https://m.edsoo.ru/bbc22726
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https://m.edsoo.ru/b3c0ad11

Bbu6nuoreka [JOK
https://m.edsoo.ru/88f69d2b

23 Pemenue 3agau BiGmiorexa LIOK
https://m.eds00.ru/76484025
24 KonrponsHas pabora o Teme bubmmoreka [IOK
"OnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
o5 KonebarenpHas cucrema. CBOOOIHBIC bubmuorexa [JOK
kosnebanus. ['apmMoHnyeckue KoedaHus https://m.edsoo.ru/7c1db385
26 KunemaTnueckoe u TMHAMUYECKOE OMKMCAHUE bubmuorexa [JOK
KOJIEOATENBHBIX IBVKEHUN https://m.edso00.ru/87ce9498
DHepreTuueckoe onucanue. BeiBos
97 JTUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX Bbu6nuoreka [JOK
KOJIeOaHUH U3 UX YPHEPTETUIECKOTO U https://m.edso00.ru/e3c99692
KMHEMATHYECKOTO OTTMCAHUS
. bubmuorexa [JOK
28 AmmuTyia 1 dasa konebarmit https://m.edsoo.ru/7a0c439a
[lepuon u yacrora Konedanuid. [lepron
MaJIbIX CBOOOIHBIX KOJIEOaHHUI
29 MareMaTtnudeckoro masTHuka. [lepuon bubnnorexa LIOK
. https://m.edsoo0.ru/e0399319
CBOOOJTHBIX KOJIEOAHUH TTPYKUHHOTO
MasTHHKA
30 3aryxaromue Konebanus. BeiHyX1eHHBIE bubmmoreka [JOK
KoJjieOanus. Pe3onanc https://m.eds00.ru/72e93d09
bu6mmoreka [IOK
31 ABTOKONCOAHIA https://m.edsoo.ru/6add2644
Bbu6nuoreka [JOK
32 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
33 Ypok-koupepennus "MexaHu4YecKre bubmuorexa [JOK
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KosieOaHUs B MY3bIKAIbHBIX HHCTPYMEHTaX"

https://m.edsoo.ru/8ef587be

Bbu6nuoreka [JOK
https://m.edsoo.ru/eb84182f
DNeKTpOMarHuTHbIC KOJIeOaHusl. bubnuoreka [IOK
34 .
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMITUTY/AbI
35 3aps/ia KOHJIEHCATOpa ¢ aMIUTUTYION CHITBI bubmorexa LHOK
Pl A P e https://m.edso00.ru/093f9afl
TOKa B KOJIEOATEIILHOM KOHTYpE
3aKOH COXpaHEHUsl SHEPTUH B UJICAIIbHOM bubmmoreka [JOK
36
KOJIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarmlue IeKTPOMArHUTHBIC KOJIeOaHusl.
37 BBI}}IIX ];-;IHBIG BHGII:T OMAarduTHBIC BH6HHOTeKa HOK
Y P https://m.eds00.ru/5¢668619
KoJieOaHus
38 [TepemenHsbli TOK. Pe3ucTop u KoHAEHCATOP B bubnnorexka [HOK
LIENU IEPEMEHHOT0 TOKA https://m.eds00.ru/84836152
39 Karymka HHIyKTUBHOCTH B LIENH bubmmoreka [JOK
MEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
40 3akoH OMa 1ist 3JIEKTPUYECKOH LIenu bubmmoreka [JOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOImHOCTb IEPEMEHHOI0 TOKA.
41 AMIUIUTYIHOE U IEUCTBYIOIIEE 3HAUCHUE bubmmorexa [TOK
e A oMt https://m.edsoo.ru/lcac6c4c
CHJIbI TOKA U HAITPAKCHUSA
42 Pe3oHaHC B 3i€KTpHUUECKON 1ENU bubmorexa LHOK
P . https://m.eds00.ru/087506df
bu6mmoreka [IOK
4 P
3 crierie saat https://m.edsoo.ru/al6836a4
44 Wneansusbnif Tpancopmatop. [IponsBoactso, bubanorexka HOK

nepenavya u noTpedIeHue MEKTPUISCKONR

https://m.edsoo.ru/f97418ae
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SHEPTUH.
DKOJOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE
anekTposHepruu. KynbTypa ucnonap3oBanus
ANEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

Bbu6nuoreka [JOK
https://m.edsoo.ru/a6f74d93

Bbu6nuoreka [JOK
https://m.edsoo.ru/ee6677ed

45 Pemenne 3amay Bubnmorexa LIOK
https://m.edsoo.ru/7cab59f8
MexaHnndeckue BOJHBI. XapaKTEPUCTHKH bubnnorexa HOK
46
MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
47 CaoiicTBa MEXaHUYECKUX BOJH bubmorexa LHOK
https://m.edso0.ru/d9ae1000
bu6mmoreka [IOK
4 . X
8 3BYK. XapaKTCpHCTHIH 3ByKa https://m.edso00.ru/138b6f09
49 Wudpa3syk u ynaprpa3Byk. Lllymosoe bubnuoreka [JOK
3arps3HEHUE OKPYKAIOLIEH Cpeibl https://m.edso00.ru/7380038f
bu6mmoreka [IOK
P
S0 crierie saat https://m.edso0.ru/cfd918bf
51 DJIEKTpOMarHuTHbBIE BOJIHBI. M3myueHue bubmuorexa [JOK
3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
DHeprus EKTPOMArHUTHBIX BOJIH. CBOMCTBA bubmmoreka [JOK
52
3IIEKTPOMATHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ixana 31eKTPOMarHUTHBIX BOJIH.
53 [TpuMeHeHne MeKTPOMArHUTHBIX BOJH B bubmmorexa [JOK
P P https://m.edsoo.ru/49be1f9e
TEXHHUKE U OBITY
[TpuHIUIIBI PaTUOCBS3U U TEICBUACHUS.
P pax A bu6mmoreka [IOK
o4 Paguonoxanus. D1eKTpOMarHuTHOE

3arps3HEHHE OKPYXKAIOIIEH cpeibl

https://m.edso00.ru/9f96f1f8
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55 KonrtponsHast padora no teme "Konebanus u bubnmoreka [IOK
BOJIHBI" https://m.edsoo.ru/4f7985a0
56 Caert. 3aKOH MPSMOJIUHEINHOTO bubanorexa HOK
pacrpoCcTpaHEeHUs CBETa https://m.eds00.ru/f9566406
57 Pewrenne 3a1ad Ha npUMEHEHNE 3aKOHA bubmmoreka [JOK
NPAMOJIMHENHOTO PACIPOCTPAHEHHS CBETA https://m.edsoo.ru/ea32d455
58 OTtpaxenue ceta. [Lnockoe 3epkano. bubmmoreka [JOK
Cdepuueckoe 3epkano https://m.edso0.ru/a005d2bb
[Ipenomiienue cBeTa. AGCOMIOTHEIN U
OTHOCHUTEIBHBIN ITI0KA3aTeNb MMPCJIOMJIICHUS.
59 [TonHOE BHYTpEHHEE OTpAKECHUE bubmmorexa [TOK
yUTp P ' https://m.edsoo.ru/bc2e55cd
Hpe[[e.HBHBII/I YT'OJI ITOJTHOT'O BHYTPCHHETO
OTpakKeHHUS
Pemenue 3aga4 Ha IpUMEHEHUE 3aKOHOB bubanorexka HOK
60
OTpa)XE€HUs U MPEIOMIICHUS CBETA https://m.edso0o.ru/49d830a9
61 Xon nydeit B mpu3Mme. Jlucnepeust cBeTa. bubmmoreka [JOK
CnoxHebIl coctaB Oemoro ceeta. L{peT https://m.edsoo.ru/d8elc3be
62 JInn3pl. @OKyCHOE pacCTOSHUE U ONTUYECKAs bubnmoreka [IOK
CHJIA JINH3BI https://m.eds00.ru/60441359
63 [TocTpoenne n300pa>keHHi B IMH3AX U UX bubnuoreka [IOK
cucTeMax. YBEJIUYEHHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1ay Ha mocTpoeHue
64 M300paKeHM, MOJITydaeMbIX C TOMOIIIbIO bubmmorexa LIOK
P > Oy B https://m.edsoo.ru/5a868f09
JIUH3
65 I'na3 kak ontuyeckas cucrema bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
66 Pemenue 3anau. [Ipenensr npuMeHUMOCTH Bbu6nuoreka [JOK

F€OMETPUUYECKON ONTUKH

https://m.edsoo.ru/cd174a10
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Bbu6nuoreka [JOK

67 CKOpOCTh CBETa U METOJIBI €€ U3MEPEHUS https://m.eds00.ru/f32aab06
bu6mmoreka [IOK

68 Hlucnepens caera https://m.edsoo.ru/lel6cc6e
bu6mmoreka [IOK

69 Hutepgepenus crera https://m.edso0.ru/5fc0c638
20 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS bubanorexka HOK

HaOII0JICHNSI MAKCUMYMOB 1 MUHUMYMOB https://m.edso00.ru/c6416d48
bu6mmoreka [IOK

& Pemenne sanay https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK

72 lprvenenne urrephepentim https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK

3 Jlndpaxuns ceera https://m.edsoo.ru/12ed04b5
74 Judpakuronnas pemérka. Y cioBue bubanorexa HOK

HaOII0IEHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [IOK

™ Pemenne sanay https://m.edsoo.ru/d58c411a
76 [TonepeunocTh cBETOBBIX BOJH. [lonsipuzanus bubmuorexa [JOK

cBeTa https://m.edso0.ru/e9890fe9
Bbu6nuoreka [JOK

" Pemenne sanay https://m.edso00.ru/c56c8158
78 CBeTOBBIC SBJIICHUS B IPUPOJIC bubmmorexa LIOK

PHPOA https://m.edso0.ru/0b36363d
bu6mmoreka [IOK

79 KonrtponsHast pabora no teme «OnTHKa» https://m.eds0o.ru/82315ddA
80 ['paHuLIBI TPUMEHMMOCTH KJIACCUYECKOU bubanorexka HOK

MEXaHUKH. 3aKOHBI OJICKTPOAUHAMUKHA U

https://m.edsoo.ru/c9bd77cb
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MNPUHIHIT OTHOCUTCIIBHOCTHU

[ToctynaTel cnenuaibHON TEOPUH

bu6mmoreka [IOK

81 OTHOCUTEIBHOCTH https://m.edso00.ru/c56f05ch
[IpocTpaHCcTBEHHO-BPEMEHHON MHTEPBAJL.
[IpeobpazoBanus Jlopenna. Ycmoue
82 NpUIMHHOCTH. OTHOCUTEIBLHOCTh bubmorexa LHOK
OJIHOBPEMEHHOCTH. 3aMeUIEHHE BPEMEHH U https://m.eds00.u/d83 74200
COKpalCHUC NJIMHBI
83 OHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN bubmmoreka [JOK
YJaCTHUIIBI https://m.edsoo.ru/853a64fc
84 CBsi3b Macchl € YHEPTrUen U UMITYIBCOM bubmmoreka [JOK
PENATUBUCTCKON YacTULIbI. DHEPIHsl TOKOS https://m.edsoo.ru/b6258ffa
85 PaBHOBecHOE TEMIOBOE H3ITYUCHHE bubmmorexa [TOK
https://m.edsoo.ru/f54035a5
bubmnorexa [JOK
86 3axon eMetuenrs Buna https://m.edSO(IJl.rullchf752
bubmuorexa [JOK
87 ['mnote3a M. Ilnanka o kBanTax. ®oTOHBI https://m.e dSO(I)l.ru Ia5ffa218
bubmuorexa [JOK
88 DHEpTHSL H UMIYIIBC (OTOHA https://m.edSO(IJl.ru/7fb3O7ec
89 ®oroaddext. OnbiTel A. I'. CTonerona. bubmmoreka [JOK
3akonbl Gpororddexra https://m.edso00.ru/8c68e5b9
90 Ypasaenune DitamteitHa 11t porodaddexra. bubanorexa HOK
"Kpacnas rpanuna” potorddexra https://m.edsoo.ru/01ef4556
bubmuorexa [JOK
91 JNasnenue ceera. Onbitel I1. H. JIeOeneBa httos://m.e dsogru 164647966
92 BoiHoOBEIE CBOMCTBA YaCTHIL bubmmorexa [IOK

https://m.edsoo.ru/f59cfcec
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Bomnnsl ne bpoins. Jlnuna BonHb 1 bpoiis

93 Y pa3Mephl 00JIaCTH JIOKATU3AIHI bubmmorexa LIOK
P P N . https://m.edsoo.ru/5df8bafl
JBYDKYIIICHCS YaCTUIIBI
9 KopmyckynsipHO-BOJIHOBOM Jyain3m bubmmorexa [JOK
PHyCRY AP o https://m.edsoo.ru/8ccab62a
Bbu6nuoreka [JOK
% Jlapaiiit S1EKTPOHOB Ha KpUCTa/IaX https://m.edsoo.ru/30dbal8c
Cnenuduka n3aMepeHuil B MUKPOMHUPE.
96 COOI”;“IH(()bLHeHI/ISI HeEn € eHéHH:CTeﬁp bubmmorexa LIOK
N pei https://m.edso00.ru/65783dec
I'eitzenbepra
Bbu6nuoreka [JOK
37 Pemerne rpaduueciux sanas https://m.edso0.ru/e70195bd
98 Pemenne pacuéTHBIX 3a1a4 bubmmorexa [JOK
P A https://m.edsoo.ru/ee9b3182
99 KonTponbhas pabora no temam: "OCHOBBI bubmmoreka [JOK
CTO", "KopmyckyisipHO-BOJIHOBOU ayanu3m" https://m.edsoo.ru/c3de891a
100 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. bubanorexa [HOK
[TnanerapHast mozenb aroma Pezepdopra https://m.eds00.ru/312b750a
bu6mmoreka [IOK
101 Hoctyxatst bopa https://m.edsoo.ru/404dfa9a
102 Buasl cnektpoB. CriekTp ypoBHEH 3HEpruu bubanorexka HOK
aToMa BOJOpOJIa https://m.edsoo.ru/cf74bl1la
103 CHoHTaHHOE U BBIHYKJIEHHOE U3JTy4YCHHE bubmmoreka [JOK
cBeTa https://m.edso00.ru/f945d85c
Bbu6nuoreka [JOK
104 Jlasep https://m.edsoo.ru/2288a0c4
105 Hyxnonnas monens sipa ['eiizenOepra- bubmmoreka [JOK

HBaneHko. 3apsii 1 MacCOBOE YUCTIO spa.

https://m.edsoo.ru/34ada5de
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3oTonkl. PannoakTuBHOCTH

3aKOH paIMO0aKTUBHOTO pacnana. CBoicTBa
I/IOHI/ISI/IPYIOH_IGI‘O I/I3.HyIIeHI/I}I. B.HI/IHHI/IG

bu6mmoreka [IOK

106
PaIUOAKTUBHOCTU HA )KUBBIC OPTAHU3MBI. https://m.edsoo.ru/aab98bef
Jlosumerpus
DHeprus CBSI3U HYKJIOHOB B sifipe. S nepHble
cuibl. Jledext Maccol siapa. SnepHbie
107 peakiuu. Snepusie peakTopsl. [IpodieMsr bubanorexka HOK
YIIPABIIIEMOTO TEPMOSIEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTHYECKHUE aCEKThl Pa3BUTHUS SIIEPHOIN
SHEPTEeTUKU
MeTobl perucTpaluy U UCCIeA0BAHUS
3JeMEeHTapHbIX YacTull. DyHaaMeHTalIbHbIE
13 . bubanorexa HOK
108 B3aUMOJIeHCTBHs. baproHbl, ME30HBI U
. https://m.edsoo.ru/l1ac08a5b
nentoHsl. [Ipeacrasnenue o CtangapTHOU
Mozenu. KBapk-riitooHHast MOJienb aipOHOB
®usuka 3a npeaenamMu CTaHIAPTHOU MOJIEIH.
109 TémHuas Mmatepus U TEMHasE SHEPTHS bubmorexa LHOK
P . pri. https://m.edso00.ru/c026fd37
EnunCTBO (hM3Hueckoit KapTUHBI MUpa
110 DTanbl pa3BUTHS aCTPOHOMUHU. 3HAYCHHE bubanorexa HOK
aCTPOHOMUHU https://m.edsoo.ru/ad73e145
[TpruMeHNMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS PUPOJIBI KOCMUYECKHUX bubmmoreka [JOK
111
00BeKTOB. MeTOIbI aCTPOHOMHUYECKHIX https://m.edso00.ru/39c44028
HUCCIIEIOBAHNN
CoBpeMeHHbIE ONITHYECKUE TEJIECKOTIbI,
Bbu6nuoreka [JOK
112 paZMOTENeCKOITbI, BHEaTMOC(epHast

aCTPOHOMUS

https://m.edsoo.ru/4877aale
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https://m.edsoo.ru/ad73e145
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Bun 3Bé3aroro Heba. Co3Be3ausi, spKue

Bbu6nuoreka [JOK

113
3BE3/1bl, INIAHETHI, UX BUAUMOE JBM)KCHUE https://m.edsoo.ru/aac588eb
Conueunas cucrema. Comnnie. CoiHeuHas

114 aKTUBHOCTB. McTounuk sneprun CosHia u bubmorexa HOK

) ' P B https://m.edso0.ru/22748eb4
3BE3N
3BE3/1bI, ©X OCHOBHBIE XapaKTEPHUCTUKH.
115 Jlnarpamma "CIieKTpaabHBIN KJ1acc — bubmorexa [JOK
P " P https://m.eds00.ru/42169944
CBCTUMOCTDH
116 3Be3/1bI TJIABHOM TTOCIIEI0BATEILHOCTH bubmorexa HOK
A A https://m.edsoo.ru/b3cb766¢
Bnytpennee crpoenue 38€31. CoBpeMEHHbIE

117 MPEJCTABICHUS O TPOUCXOKICHUHN U bubanorexa HOK
sBoJito1y CoJTHIIA U 3BE3/1. DTaIlbl )KU3HU https://m.edsoo.ru/d09da494
3BE3]

118 Muneunsiii [1yTe — Hama ['anaktuka. Tunsl bubmmoreka [JOK
rajgakThk. YEpHBIE IBIPHI B iApaxX rajakTUK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacmupenne Beenennoii. 3akoH

119 Xab6ma. Teopust bonbiioro B3psiBa bubmorexa LOK

- eoP phIBa. https://m.edsoo.ru/3dbdf0d2
PennkroBoe uznydenue
MacmrabHast cTpykTypa BeeneHnHoii. bubanorexka HOK

120 MeraranakTuka. https://m.edso0o.ru/ce234633
Hepeménusie mpo0iaeMbl aCTpOHOMUH. https://m.edsoo.ru/d37d9ffe
DuU3NYECKU MPAKTUKYM 10 TEME
"UccneqoBanye MarHUTHOT'O ITOJIA

121 MOCTOSSHHBIX MarHuTOB" win "UccrnenoBanue bubmuorexa [JOK

CBOMCTB (peppoMarHeTUKoB" wiu
"UccnenoBanue AeHCTBUS MOCTOSSHHOTO
Mar"HuTa Ha paMKy ¢ TOKoM"

https://m.edsoo.ru/67361aef
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https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
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https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef

Du3nYeCcKUil IPAKTUKYM 110 TEME
"U3mepenue cunbl Ammnepa" unu "M3yuenne

" bubmmoreka [IOK
122 3aBUCHMOCTH CHJIBI AMITepa OT CHJIBI TOKA
" . https://m.edsoo.ru/fcae91e9
win "Onpenenenre MarHUTHOM MHYKIIUY HA
OCHOBE M3MepeHus cuibl Ammnepa”
Pu3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOU
123 A " " P https://m.eds00.ru/c36658da
uaaykuun" win "OnpeneneHue HHAYKIUU
BUXPEBOI0 MarHUTHOTO MoJs"
DU3NYECKUIN TPAKTUKYM I10 TEME
"UccnenoBanue sSIBJICHUS CAMOUHTYKIIUH" bubmmoreka [JOK
124 |
nnu "COopka MOJIEIH SJIEKTPOMAarHUTHOTO https://m.edso0o.ru/b8fb6391
reHeparopa’
@u3n4eCcKuil IPAKTUKYM 110 TEME
125 "3MepeHue neproaa CBOOOIHBIX KOJIEOaHUH bubnnorexa LIOK
P P " https://m.eds00.ru/5d159d35
HUTSIHOTO U MPY>KUHHOT'O MasITHUKOB
DuU3NYECKU MTPAKTUKYM 10 TEME
126 "IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM bubmorexa LHOK
beodp \ P Py https://m.eds00.ru/a28026bd
MasTHHUKE
DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue nepeMEHHOT0 TOKa Yyepes
127 MOCJICA0BATEIILHO COCIMHEHHBIE bubmuorexa [JOK
KOHJIEHCATOP, KaTyLIKY U pe3ucTop” win https://m.eds00.ru/89dc2d90
"HccnenoBanue pabOThl HICTOYHUKOB CBETA B
LIETIH NTePEMEHHOr0 ToKa"
128 ®dusnyeckuil mpakTukyM 1o teme "M3ydyenue bubanorexka HOK
rapamMeTpoB 3BYKOBOH BOJIHBI" https://m.edso00.ru/b100661a
129 Pu3nUecKuil IPAKTUKYM I10 TEME bubmmoreka [JOK

"M3MmepeHue nmokazaresis mpessoMIICHUs

https://m.edso0.ru/42569eal
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crekna" win "[lomyuenne n3oopakeHus B
CHUCTEME M3 IUIOCKOTO 3€pKajia v JUH3BI"

®u3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO

130 paccTosiHUS OT BELIeCTBa (Ha IpUMepe bubmmorexa [JOK
https://m.edso0.ru/b879fb3f
KUIKUX TUH3)" uin "M3mepenue GokycHoro
pacCTOsIHUSL PacCEUBAOIINX JIUH3"
®u3nYeCcKuil IPAKTUKYM 110 TEME
131 "Habmronenue nudpakuuu, nHTEpdepeHnu bubmmorexa LOK
" https://m.edsoo.ru/8b7ac737
Y TIOJISIpU3aIiU CBETa
DuU3NYECKU MTPAKTUKYM 10 TEME
"OnpeneneHue UMMyabca U SHEPTUU
132 PENATUBUCTCKUX YacTull (1o GoTorpadusm bubmmorexa LOK
https://m.eds00.ru/63756c47
TPEKOB 3apsKEHHBIX YaCTHUI] B MATHUTHOM
none)"
®uU3NYECKU MTPAKTUKYM 10 TEME
"U3mepenue nocrosiHHou [limanka Ha OCHOBE
133 uccnenoBanus Gororddexra” umm bubmmorexa LOK
" https://m.edsoo.ru/eb916f82
UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO/]I OT HAMPSKEHUS "
DuU3NYECKU MTPAKTUKYM 10 TEME
134 "UccnenoBanue crekTpa pa3pekKeHHOro bubanorexka HOK
aTOMAapHOI'0 BOJOPOJA U UBMEPEHUE https://m.edsoo.ru/ec651eb8
noctosiHHoM Punbepra"
DuU3NYECKU MPAKTUKYM 10 TEME
135 "UccnenoBanne paaiMoakTUBHOTO (hoHA C bubmuorexa [JOK
UCI0JIb30BaHuEM ao3umMerpa" win "M3yuenue https://m.edsoo.ru/c3dabe6e
MOTJIONIEHUS OeTa-4yacTul] amfoMuHueM"
136 du3nUecKuil IPaKTUKYM T10 TEME bubmuorexa [JOK
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"HaOmroaenus 3BE31HOr0 Heba
HEBOOPYKEHHBIM IJIa30M C UCIIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIOKEHHUMN IJIsI
OTpe/IeTICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moiymapus 1 sipkue
3B&3161" uau "HaOmoeHus B TEIeCKOI
JlyHbl, I1aHET, TYMAHHOCTEN U 3BE3HBIX
CKOILIEHH"

https://m.edso00.ru/1072021e

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

16



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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

®dusuka: 10 kmacc: 6a30BbIi U yri1yOJeHHbIH ypoBHU: yueOHUK . 5. Mskuiies,
b.b. byxoBues, H.H. Corckwuit; mox pen. H.A. IlapdentseBoii - 10-e u3z. crep. -
Mockaa: IIpocsemenue, 2023 - (Knaccuueckunii Kypc).
®usuka: 11 knacc: 6a30BbIit 1 yrayOneHHbid ypoBau: yueOHuk ['.51. Mskuies,
b.b. byxosiues, B.M. Uapyrus ; nox pen. H.A. IlapdentrseBoii - 10-e uza. crep. -
Mockaa: IIpocsemenue, 2023 - (Knaccudeckuii Kypc).
METOANYECKUE MATEPHUAJIBI 1A YUUTEJIA
CoOopuuk 3ana4 no ¢pusuke: 10-11 kmaccsr: yaedbnoe nocodbue / H.A.
[TapdenTtseBa - 13-e usm., crep. - Mocksa : [IpocBemenue, 2022 - (Knaccuyeckuii
Kypc).
®dwuzuka: 10 kmacc : 6a30BbI YPOBEHB U YIUIYOJICHHBIA YPOBHHU :
CaMOCTOSITeNIbHBIE M KOHTPOJIbHBIE paboThI : yueoHoe nocodue / E.C. EptoTkun,
C.I'. Eprotkuna - 5-e u3j., crep. - Mocksa : [Ipocsenienue, 2023 -
(Knaccuueckuii kypc).
®wusuka: 10 kmace : 6a30BbIN YPOBEHB U YIITYOJICHHBIA YPOBHH : TeTpaab mis
nabopaTopHbIX paboT : yuebHoe mocooue / H.A. Ilapdentpera - 11-e uzn., ctep. -
Mockaga : [Ipocsemienue, 2023 - (Knaccuueckuii Kypc).
Mapon A.E., Mapon E.A. ®usuka. ba3osslit u yriayoneHHsiid ypoBHu. 10 kiacc.
JupakTuyeckue MaTepuasibl.

A.I1. PeimkeBuu. COoopHuKk 3a1a4 o gusuke. 10-11 xknacest — M.: [Ipoda



I".H. Crenanoa. Coopuuk 3amad o ¢usuke. 10-11 xmaccer — M. [Ipocsemnienne
M.IO. emunosa. EI'D ®usuka. TeMatuueckue TpEHUPOBOYHBIE BAPUAHTHI.
KonTtponasHo-uzmepurenbabie Mmatepuaibl. @usuka: 10 kimace / Coct. H.U. 3opun
— M.: BAKO, 2010.
H.N.30pun. Tectst mo ¢usuke. 11 xmacc. — M.: BAKO, 2010
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

bubmmoreka LIOK https://m.edsoo.ru/f16b68d7
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