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MNOACHUTEJIBHASA 3AIIMCKA

ITporpaMMa 10 @u3uke Ha YpOBHE CpeJHEro oO0Iero ooOpa3oBaHus
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUH M TpPEOOBAHUH K pe3ysIbTaTaM OCBOECHMS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeacraBieHHbix B ®I'OC COO, a
Takke ¢ ydéroMm (enepaibHON pabodeit mporpamMmbl BocnuTanus u Konenun
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENbHBIX OPraHU3ALMIX
Poccuiickoit ~ ®denepaiuy,  peaqu3yOIMIMX  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,
JOrMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluXcsl.
[IporpamMma mo ¢u3uke Aa€T NpeACTaBICHUE O LENAX, COACP)KAHUM, OOIIeH
cTparteruu OOy4YeHUus, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpPEACTBAMU
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 00pa30BaHUSA B
opraHm3anusx MNpodhecCHOHAIBHOTO O00pa3oBaHUsS 10 Pa3IUYHbIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIELMAIIBHOCTSIM.

B nporpamme mno ¢Qusuke ONpenensroTcs IUIAHUPYEMBIE pEe3yJbTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO OOIIETr0 0Opa30oBaHUs: JINYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaAMeTHble (Ha  yrinyOn€HHoM — ypoBHe). Hayuno-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBAaHUM K JIMYHOCTHBIM,
METANpEeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YarolUXCsl, OCBOMBIIMX
nporpaMMy 1o (u3MKEe Ha YpPOBHE CpeaHero obmero oOpa3oBaHHs Ha
yri1yONIE€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;

coJiepkanue yueoHoro npeamera « Pu3uka» Mo rojgam o0ydeHHsl.

[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
IOPEIOCTABIAECT BO3MOXKHOCTH I peaIM3alUd pa3IUYHbIX METOJUYECKHUX
NOJIXOJJOB K MpernoAaBaHUI0 (U3UKH Ha YrIyOJEHHOM YpOBHE IMpPH YCJIOBHU
COXpaHEHHUs 003aTeNbHOM YaCTH COACPKAHUS Kypca.



®dusuka kak Hayka O HambOojee OOIIMX 3aKOHAX MPHUPOJIBI, BBICTyMHas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU#U 00 okpyxkatoieM mupe. LLkonpHbI Kype HU3HKH — cCTEMOOOpa3yOIUii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB U SIBICHUH, M3y4yaeMbIX XuUMUEH, Ouosoruei,
dbusnueckoir reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM Ompenenusio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIyYE€HHsI HOBBIX MATE€pPHAJIOB C 3aJlaHHBIMM cBoWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaa B (POPMUPOBAHHE €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 MOYXHO PacCMAaTPUBATh KaK IIPUHLIMIIBI €70 IOCTPOEHUS.

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

Hoen zenepanuszayuu. B cooTBeTcTBUM C HEWl Marepual Kypca (DU3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymmm B Kypce sBisercs
dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanusanusi NpenanosiaraeT HCIOJb30BaHUE
TYMaHUTapHOTO MNOTEHIMaNa (PU3MUECKON HAYKH, OCMBICIEHHUE CBS3M pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM oOOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHYECKHUMH MTPOOIEMaAMHU.

Hoen npuxnaonoin nanpaenennocmu. Kypc usuku yriayOon€HHOro ypoBHs
IPEIOoJIaracT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTHYECKHX
NPUJIOKEHUH HW3YYEHHBIX TEOpuUd M 3akoHOB. llpu 3TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MpPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJEpP)KaHUsS, IMOCBAIMIEHHBIX SKOJOTMYECKUM IpOoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJOIHH, a Takke 00CYXICHHUs
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

OcBoeHnue cofiep>kanusi MPOTPaMMBbI 10 (GU3HKE JTOKHO OBITH OCTPOCHO Ha
IPUHLINAINIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. s Gusnku peanusanus 3THUX
IPUHLIKIIOB 0a3MpyeTcsl Ha MCIIOIb30BAaHUM CAMOCTOSITEILHOTO AKCIIEPUMEHTA Kak
IOCTOSIHHO JIeHCTBYMOIIEro Qakropa ydeOHoro mnpouecca. g yrayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOIO YYEHHUYECKOTO 3SKCIEPUMEHTA,



BKJIFOYAIOUIETO (DPOHTANBHBIE YYCHHUECKHE OIBITHl MPU H3YYEHUH HOBOTO
MaTepuana, 1aboparopHbsie paboThl U pabOThl MpakTHUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zauud (PU3MYECKOro TNpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBOoaUTCs MO0 B KoHIe 10 u 11 kmaccos, mubo0 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. Btopoil cmocod — »3T0
UHTErpanuss padoT TPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX padoT, KOTOPHIC
IpOBOASATCS B Ipolecce u3ydeHus paszzaena (temsl). [Ipu sTom mon paboramu
PaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE MCCIEI0BAHUE, KOTOPOE MPOBOJIUTCSA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIaroBoi HHCTPYKIIUH.

B nporpamme mno (@usMke cuUCTeMa YYEHHUYECKOrOo HKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpakTUKyMa MpeJCTaBieHa €IWHBIM mepeyHeM. Bridop
TEMATUKU U1 3TUX BUJOB YYCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEH MOYypOYHOIO
IJIAaHUPOBAaHMUSI U OCHalleHus kabuHera ¢usuku. [Ipu »TomM oOecrneunBaeTcs
OBJIaJiIcHUEe OOYyYaIOUIUMHUCS YMEHUSMU TMPOBOJUTH TPSIMbIE U KOCBEHHBIC
U3MEPEHHs], UCCIEeIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEJIMYUH M IMOCTAaHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACUETHBIX W KayeCTBEHHBIX
3amad. Ilpu aTom 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jla4M C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3UUECKOW MOJEIbIO, MO3BOJISIONINE TPUMEHSTD
U3yYEHHbIE 3aKOHbl U 3aKOHOMEPHOCTH KakK M3 OJHOrO pasfena Kypca, Tak U
UHTErpUpysl MPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3zAenoB. g KaueCTBEHHbIX 3a7a4
OPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEACKA3aHUE MPOTEKAHUS
bu3nYeCcKUX SBJICHUM U MPOIECCOB B OKPYXKAOIICH KU3HU, TpeOyrolrue BbIOOpa
buznyecKoil MoAeNnu AJis CUTYalluu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu PDPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIICUCHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTO
YPOBHSI Ha YPOBHE CPEJIHEr0 OOLIEro 00pa3oBaHus 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 JIEMOHCTPAIlMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOe o0OopyaoBaHue (GopMupyercs B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMMe Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIUil s
UCCJEIOBAHMUSI  M3Yy4YaeMbIX  SIBIIGHUA M  MPOIECCOB, OMIIUPUYECKUX U
(GbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 000pynOBaHHME JJISI YUYEHMYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BUJIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JAByX oOydJarommxcs. TeMaTH4ecKne KOMIUICKTHI
71a060paTOPHOTO O0OPYMOBAHMS JOJDKHBI OBITH TIOCTPOSHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
MU3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPUH.

OCHOBHBIMU TIETISIMU U3Y4eHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHupOBaHWE WHTEpPECa € CTPEMJICHUS OOyYaromuxcsi K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTyaJIbHBIX H  TBOPYECKHX
CIOCOOHOCTEM;

pa3BHUTHE TPEACTABICHUI O HAyYHOM METOJie TO3HaHWS W (popMHpoBaHHE
MCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOITNM SIBJICHUSIM;

dbopMHpoOBaHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYeHUS OCHOB
CTpOCHHS MaTepuu B (PyHTaMEHTAIBHBIX 3aKOHOB (DH3HUKHU;

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

dbopMUpOBaHHWE TPEIACTABICHUNA O POAM (DHU3UKKA JUIT Pa3BUTHSA JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymiei
po(heCCHOHANFHOW  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHeleMy 0Oy4eHHUIO B 3TOM HaIlpaBJICHUH.

JlocTimkeHne dTUX TieNield 00eCTIeUrBACTCSl PEIICHUEM CIEAYIOIMMX 3a/1a4d B
mporiecce u3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero 00pa30BaHMUS:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHSAX,  BKJIIOYas  MEXaHUKy,  MOJEKYJISIpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHHE YMEHUH MPUMEHATH TEOPETUICCKUE 3HAHUS JIJIs1 OOBSICHCHUS
(GU3HYECKUX SIBICHUW B TPUPOAC W JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
IMOBCEIHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIICHHUS PA3UYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nYecKo MOJENBI0, 3a/lad, MOJAPA3yMEBAIOIINX CAMOCTOSATEIBLHOE CO3/IaHUe
bu3nYecKol MOJEeNH, aJeKBATHOW YCIOBUSM 3ajJadd, B TOM 4HCIE 3aaad
WHKXEHEPHOTO XapaKTepa,

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

OBJIAJICHUE METOJaMH CaMOCTOSTCIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GU3MYECKUX  SKCICPUMEHTOB, aHajdW3a MW HWHTEpIpeTanud WHGOPMAINH,
oTpezeNieHus JOCTOBEPHOCTH MOJyYEHHOTO Pe3yJIbTara;

CO3/aHME YCJIOBHMA IS PAa3BUTHS YMEHUH MPOEKTHO-UCCIIECIOBATEIHCKOM,
TBOPUYECKOH JIeATETHHOCTH;



pa3BuUTHE UHTEpeca K chepam mpoPeCcCHOHATHHOM I TEIIPHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrnyOnéHHBIN ypOBEHb
u3ydyeHus: yuyeOHoro mnpeamera «®Duszmka» Ha ypOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOyYaloIMMHUCS, [UIAHUPYIOIIMMHU POJIOJKEHUE
0o0pa30BaHMs MO CHEIHATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOdUIIs.

Ha u3yuenue ¢pusuku (yrayOna€HHBINH ypOBEHb) HA YPOBHE CPEIHErO OOIIETo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HEZEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJICIIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYMTENb JI€JaeT BHIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAWBHUIYaATIbHBIX
0COOEHHOCTEH 00yJarOmUXCs.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTO O3HAHUSA NPUPOABI.

®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 (AaHAJIOTOBblE M LHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

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

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKA,
abCOMIOTHO TBEPIOE TENO, HWACATbHAS KUAKOCTh, HACAIBHBIA Ta3, TOYCUHBIN
3apsn). ['unore3a. dusnyueckuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH. Pu3ndecKas
TEOPUS.

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

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.

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

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

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pannyc-BekTop MarepuasbHOM TOYKH, €ro MPOEKIMH HAa 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 M PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHUE. 3aBUCHUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTH MAaTEPUAJIbHOM TOUYKU OT BPEMEHU U HX
rpaduku.

CBoOomHoe manmeHue. YcKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOTO0 TMOJ YIioM K TOpPU30HTY. 3aBUCHMOCTb KOOPAMHAT, CKOPOCTH M
YCKOPEHHS] MaTEpUAIbHON TOYKH OT BPEMEHU U UX IPpaQUKU.



KpuBonuneniHoe  nBwkeHHe. JIBMKEHME  MATEpUAIBHOM TOYKH 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKOpocTh. llepwon m wacTtoTta oOpaiieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U MOJIHOE
YCKOPEHHE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE TMPOLECCHI: CIUIOMETP,
JBWKEHUE CHapsOB, LEMHbIE, IIECTEpEHYAThIE W PEMEHHBIE IEpeaadH,
CKOPOCTHBIE JTHU(THI.

Jlemoncmpayuu.

Mopens cucteMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBHKECHUS.

Crioco0Obl uccineoBaHus IBUKEHUI.

WnrocTpanus NpeaenbHOro nepexoia i \3BMEpEHNe MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre NBUKEHUMN C UCIIOJI30BAHUEM MEXaHU3MOB.

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

HabGmronenne aBmkeHus Tena, OPOLIEHHOTO MMOJA YIJIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

HamnpagsneHnue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBO CKOPOCTH B PELYKTOPE.

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

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmMuKym.

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).

W3ydyeHue [ABWKEHUS Tena, OpOIIEHHOTO ropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSMOMl MPONOPUUMOHAIBHOM 3aBHCHMOCTH MEXAY JaJbHOCTBIO
I10JIETa U HAYaJIbHOW CKOPOCTBIO TEJIA.

N3ydeHne IBHXKEHUS Tella MO OKPYKHOCTH C ITOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TepuoAa oOpalleHusi KOHUYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.

Tema 2. lunamuxa.



IlepBbii 3akoH HproroHa. MHepumansHbpie cucTteMsl oTcué€Ta. [IpuHumn
oTHocuTenpHOCTH ['anmunes. HenmHepuuanbHble cucTEMbl OTCUETA (OIpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIUI Cyneprno3uiuy CHIL.

Bropoi 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspxkecTu. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO NaJE€HUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckoid IMUpOTHL. 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 cOnpoTHBICHUS MpPH JBWKEHUU Tela B
YKAJKOCTH 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 OTCYETA.

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

PaBeHCTBO cWJI, BOBHUKAIOIIMX B PE3YyJIbTATE B3aUMOJECUCTBUS TEIL.

N3mMepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U AJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IOKOsI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

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

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



HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaITHH.

N3yueHune NBUKEHUSI CUCTEMBI TE€Jl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
JETKUM OJIOK.

N3mepenne koddduiieHTa TpeHus MO BEJIMYMHE YIIIOBOTO KoddduireHTa
3aBUCUMOCTH Fp(N).

HccnenoBanne NBMKEHHS OpycKa MO HAKJIOHHOW IMJIOCKOCTH C IMEPEMEHHBIM
K03 ULIMEHTOM TpEHUS.

W3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpamaTeabHOE JBHXKEHUE
TBEPAOTO Tena. MOMEHT CHJIbl OTHOCHUTENIBHO OCH BpaumieHus. [lnedo cuibl.
CnoxeHune Cil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYNBOE, OE3pa3TUIHOE 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 TUIOIMAb ONOPBI.

Tema 4. 3akonvt coxpanenus ¢ Mexanuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopeMa 0 IBUKEHNUHU LIEHTPA Macc.

NMnynbe CUITbl U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

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

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

MoOITHOCTb CHUIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU MATEPUAIBHON TOYKH.



[ToTeHumanbHple W HENOTEHIMANbHbIE CWIbL. lloTeHUManbHAs >SHEprus.
[ToreHuuanbHass SHEPrust yrnpyro AeQopMUpOBaHHOU MpyxuHbL. lloTeHnmanbHas
JHEPrus Teia B OAHOPOJHOM TIpaBUTALMOHHOM mnoje. [loreHumanpHas 3HEprus
TeJa B TPABUTALIMOHHOM I10JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHUANbHBIX CHJI C W3MEHEHHEM MEXaHWYEeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymu s uACadbHOM >KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON IHEPTUH.

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

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHue 3Hepruu Tena Mpu COBEPILICHUN PabOTHI.

B3auMHble TNpeBpalllcHUs KUHETUYECKOW M MOTCHIUAIBHOW SHEPrUd MpPHU
JEUCTBUU 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 CHUJIBL.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJIEHCTBUH.

N3mepeHre KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY MTYTH.

CpaBHEeHHE W3MEHEHUS MMOTCHLIUAIbHOW SHEPTUH MPYKUHBI C pabOTOM CHUJIBI
TPEHUSL.

Omnpenenenve paOOTHl CUIIBI TPEHHUS MPH JBIKEHUU Tella MO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka 1 TEepMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

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



mozened. Macca u pa3Mepbl MoJiekyd (aromoB). KosmuecTtBo BemecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina temneparyp Kenbuna). 3akon JlanbroHa. M3omponeccel B
UJeabHOM Ta3e C [IOCTOSIHHbIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIpe/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

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

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

TexHudeckue yCTpOMCTBA 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
TEPMOJMHAMUYECKON CUCTEMBbl KaK CPEIHHUE 3HAYEHHUsI BEJIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHNE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmonuHamuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuealbHOr0 raza B TEPMOJUHAMUKE — CHCTEMa YpaBHEHHII:
ypaBHeHUEe MeHaeneeBa—KnanelipoHa U BbhIpaXEHUE i1 BHYTPEHHEW >HEPTUMU.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kasi KOHUEHTPALUs YACTHUILl, BEICOKHE
TeMnepaTrypbl. BeipaxkeHue il BHYTPEHHEW 3HEPruu OJHOATOMHOTO HJICalIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOoJuHaMuKe. Boruncienue paboTel 1o rpaguky
npoliecca Ha pV-auarpamme.

Tennomepenaya  kak  crmoco0  W3MEHEHHUS ~ BHYTPEHHEW  DHEpruu
TEPMOJMHAMHYECKOW  CHUCTeMbl 0e3 coBepmieHus pabotel.  KonBekmws,
TEIUIONPOBOJAHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaenbHas W MOJIIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUWE Maiiepa. YenbHas TEIIOTa CTrOpaHUs
TorumBa. Pacuér kommuecTBa TEMIOTHI mNpu Temwonepenade. I[lonstue 006
annabaTHOM Tporecce.

[lepBblii 3aKkOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KoimuectBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHUS  BHYTPEHHEH  HHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoil 3akOH TEepMOAMHAMHUKH JJisI PAaBHOBECHBIX IMPOLIECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJANHAMUYECKON CHCTEMBI MPOXOIHUT
eIMHCTBEHHAs aauadara. AGCONOTHAs TeMIeparypa.

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

[Tpuniunel aecTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

DKOJIOTUYECKHE ACHEKThl MCIIOIb30BaHUsl TEIUJIOBBIX ABUTateneid. TermmoBoe
3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOJIUIbHUK,
KOHJUIIMOHEP, AU3EIbHBIA W KapOIOpaTOpHBIA JBUTraTeNHd, HapoBas TypOWHA,
MOJIyYEHHE CBEPXHU3KUX TEMIIEPATYp, YTWUIM3alUs «TEIUIOBBIX» OTXONIOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIM3AlUs OMOOPTaHUIECKOTO TOTUTMBA JIJIS
BBIPAOOTKU «TETUIOBOM» M 3JIEKTPOIHEPTUH.

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUH.

Bo3nymHoe oraumso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHHUSI BHYTPEHHEH YHEPTHUU.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

H3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBA3U DHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS KUIKOCTEM.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u KoHAeHcanus. Vcmapenwe wu KumeHuwe. Y aeiabHas
TEIJI0Ta MapooOPa30BaHUSI.

HacpllieHHble W HEHacChIlEHHblE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPhl, KX HE3aBUCUMOCTH
0T 00BEMa 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 Kpuctaimm3auus. YJIEJbHAas TEIIOTAa IUIABICHUS.
Cybnumarwsi.

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

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

[Tpeo6pa3zoBanue sHeprun B (Pa3zoBbIX Mepexoaax.

VYpaBHeHuUe TerIoBoro OanaHca.

[ToBepxHocTtHOe HaTsKeHHE. K03 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie siBinenus. /aBneHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opwmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  HKUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenue npu noHM>KEHHOM JIABJICHUMU.

M3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnBITEl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnsipasie siBeHuUs.

Moenu HeHbIOTOHOBCKOM JKUIKOCTH.

CriocoOb1 M3MepeHuns BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buael nepopmarimii.

Ha6monenue mansix gedopmMarimid.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

N3yueHue 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIBJA.

N3yueHne CBOMCTB HACBIIICHHBIX MTAPOB.

N3mepenne abCOMIOTHOW BIIAXHOCTHM 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 U e€ MpOsBICHUSA. OJEKTpUYecKuid 3apsa. [Ba Buaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOAHUKM, NHMAJIEKTPUKH ¢  MOJYIPOBOJIHUKH.
OneMeHTapHbId JJIEKTPUUYECKUI 3apsii. 3aKOH COXPAHEHHs BJIEKTPUUYECKOTO
3apsza.

B3anmoneiictBue 3apsaoB. Toueunsie 3apsaabl. 3akoH Kynona.

DiekTpudecKoe nojie. Ero AeicTBUE HA JIEKTPUUYECKUE 3aPsiJIb.

Hanpspk€anocts  snektpuueckoro  mons.  [IpoOueiit  3apsin.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OJHOPOIHOE IIEKTPHUUECKOE TOJIE.

[IoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMMOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloTeHnumanbHass >HEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHnman snexkTpocratnyeckoro nosist. CsA3b HANPSYKEHHOCTHU MOJIS U Pa3HOCTH
NOTEHIMAIOB ISl AJIEKTPOCTAaTUYECKOro TMojs (Kak OJHOPOJHOIO, TaK H
HEOHOPOJIHOTO).

[IpyHIMT CyNIEpNO3ULUN SJAEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apsbkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOro Mo 00bEMy mapa. [losme paBHOMEpHO 3apsKEHHOU
OeckoHEeYHOM TIocKOCTH. KapTuHbl JMHUM HAmpsLDKEHHOCTH JTHX MOJeH U
HKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B IEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsI0B.

JusnexTpuku B OJIEKTPOCTATUYECKOM  MOJIE. Jwusnextpruueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaeHcarop. DIeKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTD IIOCKOTO
KOH/JIEHCATOpA.

[TapannenbHOE coenHEHNE KOHIEHCAaTOpOoB. [locnenoBarenbHOe cCOeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHUE 3apsyKEHHON YaCTHULIBI B OJTHOPOIHOM JIEKTPUUECKOM II0JIE.

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 MOCTOSIHHOM U IEPEMEHHON EMKOCTH.

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

OHeprus 3JIEKTPUYECKOTO OIS 3apsHKEHHOIO0 KOHJIEHCATopa.

3apsKka 1 paspsjika KOHIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

OueHka cuil B3auMOIEHCTBUS 3apSKEHHBIX TET.

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

W3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) pu
MOCJIEA0BATEIBLHOM COEAMHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuili mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 ydacTka Lenu.

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

[locnenoBaTenpHOE, MapajUIebHOE, CMEIIAHHOE COEOUHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHbBIX dnekTpudeckux 1eneil. [Ipasmma Kupxroda.



Pa6ora snextpuueckoro Toka. 3akoH Jxoyms—Jlenma.

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

OJIC um BHYTpEeHHEE COINPOTHUBIIEHHWE HCTOYHMKA TOKa. 3akoH Owma mid
MOJHOM  (3aMKHYTOM) JJICKTPUYECKOM Ienmr. MOIIHOCTh HMCTOYHHMKA TOKA.
Kopotkoe 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 CBETOIUOAA.

3aBUCHUMOCTh COIPOTUBIICHUS LUIMHAPUYECKUX NPOBOJHUKOB OT JIJIMHBI,
IUIOIIAH MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU TOCTOSIHHOM
HaIpsHKEHUU.

[Ipssmoe nzmepenune DIC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crioco0bI coennHeHust ICTOYHUKOB Toka, DJIC barapeii.

HccnenoBanue pa3sHOCTH MOTEHLUMAIOB MEXAY IOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIBI TOKA B IIEMU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PEUCTOPOB.

W3mepenne yAaenbHOro CONpOTUBIIEHNS TIPOBOIHUKOB.

HccnenoBanve 3aBUCUMOCTH CHJIBI TOKA OT HANpPSOKEHUS U JIAMIIBI
HaKaJIUBaHMUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenne D/IC 1 BHyTPEHHETO COITPOTHUBIICHUS HICTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH HCTOYHHMKA TOKA
OT CUJIbI TOKA B IIEMN.

HccnenoBanre 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pazruunsix cpeoax.

DJIEKTpUYECKAasi MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAIIOB OT
TemMriiepaTypbl. CBEpXIpOBOAUMOCTb.



DneKTpuYeCcKHil TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITyYKOB.

[TomynpOBOIHHKMY. CobOcTBeHHass W TpHUMECHas  MPOBOJUMOCTD
noJynpoBoHUKOB. CBolCTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPHUOOPHI.

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

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

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: Ia30pa3psiIHbIC
Jammbl, AJIEKTPOHHO-JIydeBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOpHI: AMOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAUOJ, TajbBaHUKA, papUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauyuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 31ekTposimza dapanes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOAUMOCTH METAUIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TNOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Habmonenue snexrposnnsa.

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 BEJINYMH.
OneHka rpaHul] NOrPEeIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHH, MCCIEAOBAaHWHA  3aBUCHMOCTEU
¢uznyecKux BEIMYMH, NPOBEpPKA MPEAJOKEHHBIX THMNOTe3 (BHIOOp U3 pabdor,
ONMCAHHBIX B  TEMAaTHYECKMX  pas3lenax «YYEHMYECKHMM  JKCIIEpUMEHT,
Ja00paTopHbIE PAOOTHI, TPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

Nzyuenne «kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCS ¢ YYETOM CONEPKATENBHBIX MEXIPEIMETHBIX CBSA3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, Teorpauu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (akT, THIOTE3a, (U3NYECKas BEIMYMHA, 3aKOH,



Teopus, HAOJIOACHHE, OSKCHEPUMEHT, MOJCIUPOBaHUE, MOJIElb, H3MEpEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHbIE TPUOOPHI, IUPPOBas 1abopaTopusl.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHMH. JluHeiHas QyHKIUS,
napaboJia, rurepOosa, 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 NBMKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKpYKaloleH Cpenbl,
yTHiIn3anuss OHMOOPraHMYECKOro TOIUIMBA It  BBIPAOOTKH  «TEIJIOBOW» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAlWJUISIPHbBIE SIBJIEHUS B PUPOJIE,
AIIEKTPUUECKHE SIBICHUS B dKUBOU MPUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, MOJIYyYEeHHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBA TBEPABIX TeJI, KUIAKOCTEH U Ta30B, KUJIKUE KPUCTAILIbI, SJEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTUYECKAS 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, peméryarble KOHCTPYKIIUK), UCIOJIb30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET W JPYTHUE), JBUTATEIh BHYTPEHHETO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAMJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE DJIEKTPONpUOOpPOB,
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 NOJIeH. JIMHUM MarHUTHOM MHIIYKLWH.

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 TCXHOJIOTMYCCKHC IIPOLCCChI: IPHUMCHCHHC

ITOCTOSTHHBIX MAarHHUTOB, AJIEKTPOMArHUTOB, TEeCTeP-MYIbTUMETP,
AJIEKTPOJBUTATENH SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna nuHMA  WMHAYKOMM ~ MarHATHOTO — TOJS  IOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KaptrHa nuHUN MarHMTHOW MHIYKIIMU TIOJISI INIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoseiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaOmronenue ABMKEHUS My4YKa JIEKTPOHOB B MATHUTHOM MOJIE.

[TpuHIMDO JNENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

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 UHAYKIIMU HA OCHOBE MU3MEPEHUS CUIIbI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBieHue ANEKTpOMarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MAarHUTHOU
uHaykuuu. OJIC wHAyKuuu. 3aKOH 3ieKTpoMarHuTHOW wuHaykuun Oapanes.
Buxpesoe anexrpudeckoe nozie. Toku Dyxo.

OJC uHAYKUMHM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTHM B LIE€NM MOCTOSIHHOTO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

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

Jlemoncmpayuu.

HabGnrogenue siBjaeHUS 3JIeKTPOMAarHUTHOW MHTYKIIUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIUM OT CKOPOCTH W3MEHEHHUS
MAarHMTHOTO MOTOKA.



[IpaBuio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHON) TpyOe.

SIBiIeHME CAaMOMHTYKIIH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.

Onpenenenne MHAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHNS] CAMOUHAYKIINAH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

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

AmMmntyna u ¢asza kosebanui. CBsI3b aMIUIMTYIbl KOJ€OaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m uacrora komeOanuii. I[lepmom Mambix CBOOOTHBIX KOJI€OAHUI
MaTEeMaTU4YeCKOoro MasTHHKA. llepros cBOOOAHBIX KoOIeOaHMW MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3atyxarouux Kojaedbanusx. BeiHy)aeHHbie KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPUBOW.
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 TIEPUOJIAa CBOOOTHBIX
KOJIEOAHHM OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWW Tpy3a HA MACCUBHOM MpYXKHHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUI 00 UACATBHON MOJCIN MTPY>KUHHOTO MasSTHHUKA.

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

HccnenoBanre BRIHY X ACHHBIX KOJIEOaHUIA.

HabGnronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



W3mepenne mnepuoaa CBOOOJHBIX KOJIEOAHUN HUTSHOTO W MPYKHHHOTO
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 3aTyXaIOMIMX 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 KOJeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEeHMs SHEPTUH B HI€aTbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxarommue JIEKTPOMAarHUTHBIC KoJie0aHusl. BbIHYyX1IeHHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHbpli TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JCICTByIOIEE 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  Tpanchopmatop. IlpousBonactBo, mepegadya u moTpeOiIeHHE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKUE PUCKHA MpU IPOU3BOACTBE JJeKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS AJIEKTPOIHEPTUH B [IOBCETHEBHOU KU3HH.

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

Jlemoncmpayuu.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHHUM OT UHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIKX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopeinb 31eKTPOMarHuTHOrO reHepaTopa.

BrIHYX/1€HHBIE CHHYCOHMIAJIbHBIE KOJIEOaHNUs.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LIENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu MoOCIENOBATEIIBHOM COCAVMHEHUM PE3UCTOPA, KATYLIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMAaTOpa.



Monenp ATMHUA 2IEKTPOIIEPEIAYH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMuUKym.

Nzyuenue tparnchopmaropa.

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

Ha0ntonenue 351eKTpoMarHuTHOrO pe30oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUA HX pacnpocTpaHeHus. llomepeunble u
pPONOJbHBIE BOJHBL. [lepuon, cKOpocTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpaX€HHE, NpeJoMiieHHe, UHTepdepeHius u
U paKims.

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

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOUIEN CPEBI.

DONEeKTPOMArHUTHHIE BOJHBL. Y CJIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX 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.

[IpuHIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeJIbl.

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

Hemoncmpauyuu.

OOpa3zoBaHue U pacpPOCTPAHEHUE MTONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Koneobuomeecs Teo Kak MCTOYHHK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Hab6monenue natepdepeHny U AUPPaKku MEXaHHUYECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiiCcTBa ynbTpa3ByKa U €ro NpUMEHEHHUE.

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

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpaXECHHUE,
npesioMJIeHUE, Moaspu3anus, 1udpakius, uHTephepeHus.

Oo6napyxeHue nHGHPaAKPaACHOTO U YIbTPA(PUOIETOBOIO U3ITYUECHHI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



M3yueHne 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. AOCONIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [10cToSHCTBO 4aCTOTBI
CBETAa M COOTHOILICHHWE JJIMH BOJIH NIPH NEPEXOJEC MOHOXPOMATHYECKOI'O CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

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

[lonHoe BHyTpeHHeEe oTpaxkeHue. [IpenenbHbIil yroya MojJHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniie u  pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTosiHME M OINTUYECKas CHJIa TOHKOW JIMH3bL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOW cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTeIs MPETOMIICHUS.

dopmysia TOHKOW JUH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox nyda, MpOUIEAIIEro JWH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoi ocu. IlocTpoeHne wu300paKeHH TOUKHM W OTpe3ka NpsMON B
coOMpaloIIKX U pacCeUBaIOLIUX JIMH3aX 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 KOTIEPEHTHBIX HCTOYHHUKOB. 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, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHUKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



Hccnenoanue npeaomMieHus CBETa.

HaOntonenue nosiHoro BHyTpeHHEro oTpaxeHus. Moiens cBeToBoAA.

HccnenoBanre xoJa CBETOBBIX IYYKOB YEpe3 IJIOCKOMapalieNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanue CBONCTB M300pakKeHUH B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenre nBeTOB 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, nadvopamopnsie padomul, npaKMuUKym.

N3mepenue nokazaress npeioMIeHUs CTEKJIa.

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

N3mepenne PoKyCHOro pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yeHune n300paXkeHns B CUCTEME U3 TUIOCKOTO 3epKayia U JIMH3HI.

[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 JIA3ePHOTO U3ITyUYCHHS Ha IBYX IIETISX.

Habmonenue aucnepcun.

HabGmrogenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

H3mepeHnne IiMHbI CBETOBOUM BOJIHBI.

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

Pasznen 6. OcHOBBI cielIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['panuipl  TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynatsel
CIIELIMAIBHOM TEOPUH OTHOCUTEIBHOCTH.

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

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b MaccChl C SHEPrUEr U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHUYeCKne YCTpPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEU 3apSKEHHBIX YACTHIL.

YyeHnueckui IKCIEPUMEHT, JIa0opaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPrUM  PEISTUBUCTCKUX 4YacTuil (1o
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUI] B MATHUTHOM TIOJIE).

Pasznen 7. KanToBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBECHOE TEIJIOBOE M3JIy4eHHE (M3ITydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemienuss Buna. ['mnores3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®orordpdext. Onwitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaXKarollyr mnoBepxHocTh). Ombitel I1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTul. Bomubl ne bpounns. /[nuna Bonssl ne bpounisa u
pazMepsl o0JacTH JIOKaIM3alMM JBWXKYyIIeics dactuisl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka uzmepenuii B Mukpomupe. COOTHOLIEHUSI HEONpPenenEHHOCTE!
[eitzenoOepra.

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

Jlemoncmpayuu.

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  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 MEPEXO/E aTomMa
C OJTHOTO YPOBHsI SHEPTUH HA IPYTOU.



Buasl ciektpoB. CiekTp ypoBHEN 3HEPIrUU aToOMa BOAOPOAA.

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, nadopamopnuie padomul, npaKmuKym.

HaOmronenue nuHeRyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duszuka amomHo20 A0pa U I1EMEeHMAPHBIX YACMUY,.

Hyxnonnas monens simpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucno sapa. M3o0Tonsl.

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

3akOH pPaAuOAaKTUBHOTO pacnaja. PaamoakTHBHBIE HM30TONBI B TPHUPOLE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3Iy4YeHUs. BiusHue pagvMOakKTUBHOCTH Ha YKUBBIE
oprauu3msbl. EcTecTBeHHbI poH nznmyuenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegext macchl sapa.

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

Mertoapl perucTpanyy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTUL.

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

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

EnunctBO usnyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTHYECKHE MTPOLIECCHI: TIO3UMETP, Kamepa
BunbcoHa, saepHbIi  peakTop, TEPMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yyenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.



Ortarbl pa3BUTUA aCTpOHOMUHU. [IpHUKIIaiHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (HU3UKH [JIsi OOBSICHEHUS TPHUPOIBI
KOCMHUYECKHX 00BEKTOB.

Mertoapl acTpOHOMHYECKHX HccienoBaHUui. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EPHAST ACTPOHOMHMSI.

Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, MX BHUIAUMOE
JIBUKCHHUE.

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» JUIsI 3BE3J TJIABHOW IIOCIENOBATEIBHOCTH. BHyTpeHHEee crtpoeHue
3B&31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUN U 3Boonuu ConHIa u
3BE3/1. DTanbl )KU3HU 3BE3I.

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

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa061a. Paz0eranue rajgakTuk.
Teopus bonpiioro B3peiBa. PemukTOBOE M3MydeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraraimakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qHOr0 HeOGa HEBOOPYXKEHHBIM TJIA30M C UCIHOJIb30BAaHUEM
KOMITbIOTEPHBIX MPHUIIOKEHUH JJI ONpeesieHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be31Hs (CeBEepHOro Modyumiapuss U SpKHe
3BE3/bI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TYMaHHOCTEH U 3BE3IIHBIX
CKOIUJICHUM.

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.

[IpoBeneHHE KOCBEHHBIX HW3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
bU3MYeCKuX BETUYHMH, TPOBEpPKA MPEMJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax «YUYEHUYECKHH  JKCIIEPUMEHT,
Jab0paTopHbIE pabOThI, MPAKTUKYMY).

O6o01maronee NOBTOPEHUE.



O0o01meHre U cucTeMaTu3alus CoAepKaHusl pa3zenoB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHATIBHOM TEOPUH OTHOCUTENBbHOCTWY», «KBaHTOBas
busnka», « JIEMEHTbl ACTPOHOMHUH U ACTPOPUZUKNY.

Ponb Qu3UkM W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHON M 3THYECKON cepax JAesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOW KapTHHE MHUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3HUPYIOIIEH, OOBSCHUTEIBPHOM W  MPOTHOCTHYECKOW  (DYHKIUN
bu3nyecKoil TeopuH, poib HU3NUECKON TEOpUH B (POPMHUPOBAHUH TIPEACTaBICHUN
0 (U3MYECKOM KapTHHE MHUpPA, MECTO (PU3MUECKON KapTHUHBI MUpa B OOIIEM PSIIY
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MexnpeaMeTHbIe CBA3M.

N3yuyenue kypca ¢usuku yrayonéHHoro ypoBHa B 11 kiacce
OCYIIECTBIISIETCS ¢ YUETOM COJIEPKATEIBHBIX MEKIPEIMETHBIX CBSI3€M ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduul U TEXHOJIOTHH.

Mesicnpeomemmusile nOHAMUS, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (akT, TUmoTe3a, (u3nyYecKas BeIMYMHA, 3aKOH,
Teopusi, HAOJIOJEHUE, DKCIEPUMEHT, MOJICIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPHUTEIbHbBIE TPUOOPHI, ITU(pOBas 1adbopaTopus.

Mamemamuxka: pelieHUE CUCTEMBl YpaBHEHHW. TpPUTrOHOMETPUYECKHE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOX1€CTBO. BEKTOphI M MX MPOEKIMU HA OCU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 3yeMeHTApHBIX GyHKUMNA. [Ipu3Haku 1OHOOMS TPEYroJIbHUKOB,
onpe/eseHUe MIONIaaAH MITOCKUX GUryp u o0bEMa Tell.

Buonozcus: >nexTpuyueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JNBUKEHUS B JKMBOM TNPUPOJE, DSKOJOTMYECKHE PUCKHM TpH MPOU3BOJICTBE
AIIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arps3HEHUE  OKpYXKAIOWIIeH  cpeabl,
yJIbTPa3BYyKOBasi JMAarHOCTHMKAa B MEJIUILIUHE, OINTUYECKHE SIBIEHUS B >KUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMUS KPHUCTAUIMYECKON PpEIIETKH, CHEKTPATbHBIN
aHaJIu3.

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

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOJBUTATENb SIKOOM, TeHEepaTop MEPEMEHHOrO0 TOKAa, MHIYKIMOHHAs TMeub,
JIMHUU DJIEKTpONepeiay, dJIEKTPOIBUTaTENb, pajap, PaauoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-neub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



IPOEKIMOHHBIN anmnapar, BOJJOKOHHAsI ONTHKA, COJTHEYHAsi OaTapes, CIIyTHUKOBBIE
NPUEMHMKH, I€PHAsA DJHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI [10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMUS YyuyeOHoro mnpeamera «Duzukay
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWM, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OOIECTBa, 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 OTBETCTBEHHOIO YJI€HA POCCUIICKOT0O 00IIEeCTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUYECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECSATEIBHOCTh B UHTEPECAX IPAKIAHCKOTO
oOlrecTsa, y4yacTBOBaTh B CaMOYNpaBICHHMM B 00pa3oBaTelIbHON
OpraHM3allly;

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 OTHOIIEHHWE 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 CIIOCOOHOCTPH OIEHWBATH CUTYAIlUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh 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 (PU3NMIECKON HAyKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpPEC K pa3nuyHbIM chepam npodecCHOHATBEHON AeSTEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBepLIaTh
OCO3HaHHBIN BbIOOp Oynyiiel npopeccuu U pearTu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE IJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3OBaHUI0O M €aMOOOpA30BaHMUIO B
oOnactu (pU3UKHU HA IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

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

IUIAHUPOBAHWE M OCYLICCTBICHHUE ICHCTBUI B OKpPYXAIOLIEH cpene Ha
OCHOBE 3HaHU LI€JIEW YCTOMYMBOTIO PA3BUTHS YEJIOBEYECTBA;

paclIMpeHre OmNbITa AESATEIbHOCTH HKOJOTMYECKOM HAIpPaBICHHOCTH 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, OLEHHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LENSAM, OLIEHUBATh PUCKU MOCIEACTBHI NEITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBbIe uccieaoBaTe/LCKHE TeHCTBUA:

BJIa/IETh HAyYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH TIOHATHUSMU U METOJaMHU
(bu3nYeCcKO HAYKH;



BIAJCTh  HAaBBIKAMU  y4€OHO-UCCIENOBATEILCKOM W MPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHus 3amad  (U3HIEeCKOro
COJIeprKaHusl, MPUMEHEHUIO PA3IMYHBIX METOJIOB MTO3HAHUS;

BJIQJICTh BUAAMH JCSITEILHOCTH TIO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JaHHHM y4EOHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISIBJSITH TIPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyaJHU3WpOBATh 3a/1ady,
BBIJIBUTATh THUMNOTE3y €€ peIIeHUs, HaxOQuTh apryMEHThl JJiA
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pEIICHMS;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJA€ PEIICHUs 3aJaddl PE3yJIbTaThl,
KPUTHYECKH OLIEHUBATh WX JJOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX YCIIOBHSIX;

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

JlaBaTh OIIEHKY HOBBIM CHUTYAI[UsM, OIEHUBAThH MPUOOPETEHHBIH OIIBIT,
yMETh TIEPEHOCUTh 3HaHWS MO0 (HU3MKE B MPAKTUYECKYIO O0OIacTh
KU3ZHEICATSIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;
BBIJIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIEC OAXO/IbI M PEIICHNUS;
CTaBUTH MPOOIEMBI U 337a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/IeTh HaBBIKAMHU MOJIydeHHUs1 MHMOpMaLMU (PU3NUIECKOTO COAEpPKAHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHalKu3, CUCTEMATHU3AlMI0 M HHTEPHpPETALMI0 MHPOPMALUUA PA3TUUYHBIX
BUJIOB U (hOPM TNPEJCTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PELICHUM KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHU3alMOHHBIX 33/lad ¢ CcoOJtoJlecHueM TpeOOBaHUN APrOHOMMKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEpeKeHHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MacCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMsI B Pa3IMYHbIX (hopmarax ¢
y4€TOM Ha3zHaueHus HUHGOpMAIMM M UEJIeBOM ayAuTOpUHU, BBIOUpas
ONTUMANIbHYIO (OpPMY MPEICTABIICHUS U BU3yaJIU3all1H.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



OCYUIECTBIISITh OOLIEHHME HAa Yypokax (U3UKK U BO BHEYPOUHOU
NEATEIIbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMii W CMsr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOKO TOYKY 3PEHHS C HUCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

IIOHMMATb W MCHOJB30BAaThb  IPEMMYLIECTBA  KOMAaHIHOM U
WHIUBUYyaIbHON paOOThI;

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

OPUHUMATh UEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBAaTH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTHXKEHHUIO: COCTAaBJIATH ILIAH
JNEeUCTBUH, pacrpeaessaTh POIM ¢ YYETOM MHEHUN YYaCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

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

npemjiaraTh HOBBIE IMPOEKTHI, OLUEHUBATH HWIEH C MO3WLHWHA HOBU3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

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

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIICCTBIISITH  ITO3HABATEIBHYIO  JIEATEILHOCTh 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 BO3MOXKHOCTEH W TIPEATIOYTCHUIA;

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;

Croco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHHUIO SPYIUIMNA B 00JaCTH
(GU3UKH, TIOCTOSHHO TOBBINIATH CBOM 00pa30BaTEIbHBIA W KYJIbTYPHBIH
YPOBCHb.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBHI B AEATEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HABBIKAMU TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH 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 IPYTUX HA OMIHMOKH.

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

COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN UHTEJIEKT, IpeAnoaaratronuii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKIIOYAIOMIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

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

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

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

OMIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh AMOITMOHAIBHOE
COCTOSIHME 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 KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI

K xonny oOyuenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUI:



MOHUMATh POJb (U3UKA B IKOHOMHUYECKOH, TEXHOJIOTHYECKOMH,
IKOJIOTUYECKOM, COLMAIbHOM U O3TUYECKOW cdepax AesITeNbHOCTU
YeJI0BeKa, PoJib U MECTO (DU3UKU B COBPEMEHHOW HAYYHOW KapTUHE MUPA,
3HAQUYEHHE OMNKCATEJIbHOM, CHUCTEeMATU3UPYIOLIEH, OOBSCHUTEIBHOU U
MPOTHOCTUYECKON  (QYHKIUNA  (PU3MYECKOW TEOpUU —  MEXaHUKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJIMHAMUKHU, POJib (DU3HUECKON TEOpUH B
(GbopMUPOBaHUY MIPEJICTABICHHUN O PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJeNed (Qu3nyeckux Ten u
IpoLIeCCOB (SIBJIGHMM): HWHEpIMalbHas CcUCTEMa OTCuYéTa, abCOIIOTHO
TBEpIOE TEJI0, MaTepualibHas TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOOJIHOE TajcHHWE, a0CONIOTHO yrpyras aedopmaius, aOCOIOTHO
ynpyroe 1 abCONIOTHO HEYNPYTroe CTOIKHOBEHHMSI, MOJEIIHU ra3a, >KUIKOCTH
U TBEPAOro (KpUCTAUIMYECKOIr0) Tena, UAcalbHbIN ra3, TOUCYHBIN 3apsij,
OJHOPOJHOE JIEKTPUUECKOE TOJIE;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHATH MEXaHUYECKUE TMPOILIECChl W  SBIICHMS,
UCIIOJIb3YysI OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JBIKEHUS, (OpMyJbl KHHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHUsI, TpeoOpazoBanus [amwies Ajii CKOPOCTH U TEpEeMELICHHS,
3akoHbl HplOTOHA, mNpUHIMO OTHOCHUTENbHOCTH [anmmies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
DHEPrUH, CBSI3b Pa0OTHI CUJIBI C M3MEHEHHEM MEXaHUYEeCKOW 3Hepruw,
YCIIOBHSI pPAaBHOBECHS TBEPAOrO Tena), MPU STOM  HUCIHOJIB30BATh
MaTeMaTH4ECKOe BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIJIOBHS
MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYyJbca U
MEXaHUYECKOM 3HEPIUH, 3aKOHA BCEMUPHOT'O TATOTEHHS];

aHAJIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOIECCH U SIBJICHMS, UCIIONIb3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MOJEKyIsApHOW (QUUKH H
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcoO CpeaHel
KMHETUYECKOW DSHEpPruer TEIUIOBOIO JBH)KCHUS W KOHLICHTPALIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATypbl BEIIECTBA CO CpPEIHEH KHUHETHYECKOU
DHEPIUEN TENJIOBOTO ABMKECHHS €T0 YaCTHL, CBI3b IABJIICHUS UIECATbHOIO
raza C KOHLEHTpalMEd MOJEKYd M €ro TeMIepaTypod, ypaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJUHAMHUKH, 3aKOH
COXpaHEHUsl PHEPIHM B TEIUIOBBIX MPOLIECCaX), MPU 3TOM HUCIOJIb30BAThH



MaTeMaTU4YECKOe BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh yCJOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiianeipoHa,

aHAJU3UPOBaTh U OOBSACHITH BJIEKTPUUECKUE SIBJICHUSA, WCIOJIb3Ys
OCHOBHBI€ MOJOXKEHUS U 3aKOHBI JIEKTPOJAMHAMUKU (3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MMOTEHIHAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, MPUHLMI CYINEPIO3UIUU IIEKTPUUECKUX
MoJIeH, IPU ATOM yKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe TPAKTUYECKU Ba)KHbIE COOTHOIICHMS: 3aKkoHbI Oma jig ydacTka
UEeNYM U U1 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyns—JIeHna,
npaBwia Kupxroda, 3akonsr @apajes AJ1s1 3JIEKTPOJIn3a);

OTMCHIBaTh (PU3UUYECKHE TMPOIECChl W SIBICHUS, HWCIOJBb3YS BEIMYWHBI:
NepeEMEILICHHE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€Jla U CUCTEMBI TEN, CUIIA,
MOMEHT CHJIbI, JaBJICHUE, NOTEHUUAIbHAS DJHEPIUsl, KUHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CHIIbI, LIEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, CHJIa TSHKECTH, CUJla YIOPYTrOCTH, CUJia TPEHUS, MOIIHOCT,
DHEPrus B3aWMOJICUCTBHs Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
9HEprus ynpyroi gedopmaruu  TOPYXKHHBI, KOJUYECTBO TEIJIOTHI,
abCoI0THAs TeMmIeparypa Tena, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSS
OHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOrO Tasa,
OTHOCHUTENIbHAA BJIAXHOCTh Bo3nyxa, KIIJ waeambHOrOo TEIIOBOrO
JBUTATEIIS; AIEKTPUUECKOE T0JIe, HAIPSKEHHOCTD 3JIEKTPUYECKOTrO OIS,
HaMpsDKEHHOCTh TIOJISI TOUEUHOTO 3apsija WM 3apsDKeHHOTO Iapa B
BaKyyM€ M B JUAJIEKTPUKE, TOTEHIMAT JJIEKTPOCTAaTUUYECKOTO TIO0JIs,
pa3HOCTh  TOTEHIIMAJIOB,  DJJIEKTPOJBIKYIAs  CHJIa, CHJa  TOKa,
HalpssKeHUE, MOIIHOCTh TOKa, OJJIEKTpUYecKass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, COMPOTHBIICHUE yYacTKa LENH C TMOCJIEIOBATEIbHBIM U
napajuiesIbHbIM COSIMHEHUEM PE3UCTOPOB, YHEPTHUSI FJIEKTPUUECKOTO MOJIs
KOHJIEHCATOPa;

OOBACHATP  OCOOCHHOCTH  MPOTEKaHHUS  (PU3MYECKHX  SIBJICHMIA:
MEXaHMYECKOE JBUKEHHE, TEIUIOBOE JBWIKEHHME YacTHUI[ BELIECTBA,
TEIJIOBOE€ paBHOBeCHE, OPOYHOBCKOE NBIKEeHHE, MU(dy3us, UCTapeHUe,
KUIIEHUE U KOHJICHCALIMS, TJIABJICHUE U KPUCTAJUIN3alKs, HAIPaBJIEHHOCTD
TEIUIONEpEAAUH, JIEKTPU3ALNS TEJl, SKBUINOTEHIIMAIBHOCTh TOBEPXHOCTH
3apsKEHHOTO MTPOBOAHUKA;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHOU (PM3MUECKON BEJIMYUHBI OT
IpYrol C  HWCIOJB30BAaHMEM  IMPSMBIX  HM3MEPEHHM, TMIpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUpPOBaTh pe3yJbTaThl MOJIYyYEHHON
3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHJAE TpadUKOB C Yy4ETOM



aOCOIOTHBIX MOTPEITHOCTENH U3MEPEHUH, IeNIaTh BBIBOBI 10 pe3yIbTaTaM
UCCIIEIOBAHMUS;

IPOBOJAUTH KOCBEHHbIE M3MEpPEHUs (U3HUECKUX BEIMYWH, MPU ITOM
BBIOMpaTh ONMTHMAIBHBIA METOJ M3MEPEHUs, OICHUBATh AOCONIOTHBIC U
OTHOCHUTEIIbHBIC ITOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUM;
IPOBOAUTDH ONBITHI IO MPOBEPKE MPEIJIOKEHHON THIOTE3bl: TUIAHUPOBATh
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJTy4YeHHBIC PE3yJNbTaThl U JENIaTh BBIBOJ O CTaTyce MpeaoKEHHOM
THITOTE3HI,

coOroAaTh MpaBmiia OE30MacHOTO TPy/Aa MPH MPOBEICHUN UCCIICIOBAHUNA
B paMKax ydeOHOro »HKCIEpPHUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKONM M IMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHUS;

pemiath pacy€THBIE 3aJadydl C SBHO 3aJaHHOW ¥ HESBHO 3aJIaHHOM
¢uznyeckoil MoJeNbI0: Ha OCHOBAaHUM aHAIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3WYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3a/layw,
OPUMEHATH  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
Gu3MYECKUX TEOpUl TPH UCHOIH30BAHUU MAaTEMaTHYECKHX METOOB
pelIeHus 3a1a4, IPOBOJAUTH PACYEThl HA OCHOBAHWU WMEIOIIUXCS TaHHBIX,
aHAJIM3UPOBAaTh pPE3yJbTaThl M KOPPEKTUPOBATh METOJbl PELICHUS C
y4€TOM TMOTYUEHHBIX PE3YJIbTATOB;

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 pacCyKJIEHUI C OOPOM Ha N3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHHUS;

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

OPUBOJUTH NPUMEPHl BKIAJa POCCHMCKUX W 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUSI OBITOBOM M TIPOU3BOICTBEHHON
JESITEIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI KOJOTHYECKON 6€30IacHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
IPUPOIOTIONH30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJB30BaHUHU JOCTH)KCHUN
HAyKH M TEXHOJOTMHA JUIS JaJbHEUIIET0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;



OPUMEHSTh pa3iNdHbIe CTOCOObI paboThl ¢ MH(poOpMaKel (HU3NIECKOro
CONIEpP)KaHUsI C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUM JJI TIOHCKa, TepepabdOTKU U TPEAbABICHUA Y4eOHOUW WU
HAYYHO-TIONYJISIPHOM MHPOPMAaLIUU, CTPYKTYPUPOBAHUS M MHTEPIPETAIIUU
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aeMylo  HMHQOpMAIMI0O U  OLICHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaLuy;

IPOSIBISTD OpraHu3allMOHHBIE u NO3HABATEbHbIC yMEHUSs
CaMOCTOSITEJIbHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMW B IpoIlecce
BBITIOJIHEHHSI IPOCKTHBIX U yU€OHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TIpymIme ¢ HUCHOJIHEHUWEM Pa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbI, PAIIMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHUBATh BKIJAJ KaXJOrO U3
YYaCTHUKOB TPYIIIbI B pEeLICHUE paccCMaTpuBaeMoil poOIeMbl;

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

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

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COIMAIbHOM M 3TUYECKOU cepax NeaTenbHOCTH YeJOBEKa, pOib U MECTO
Gu3MKN B COBPEMEHHOM HAy4HOW KapTHHE MHpa, pOJIb aCTPOHOMHUHU B
MIPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKAa W  JAJbHEWIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE ONMCATEIBbHON, CHCTEMAaTU3UPYIOIIEH,
OOBSICHUTEIILHOM U TMPOTHOCTHYECKON (YHKIUMN (Pu3nueckol Teopum —
IIEKTPOJUHAMUKH, CIIELUAIBHON TEOPUHM OTHOCHTEIBHOCTH, KBAaHTOBOM
¢uzuky, posb (HU3MUECKON Teopuu B (GOPMUPOBAHUU MPEACTABICHUI O
duznyeckoil kapTuHe MUpPA, MECTO (PU3MUECKON KapTHUHBI MUpPa B 00ILIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEICTABICHUN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (Qu3nyeckux Ten u
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJHOPOJIHOE
MarHuTHOE MOJIs, TAPMOHUYECKUE KOJICOAHUs, MAaTeMAaTUYECKUN MAsTHUK,
UJCaNbHBIA MPYKUHHBIA MAasITHUK, TAPMOHUYECKHUE BOJIHBI, HJE€AbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJEJIeH aToMa, aTOMHOTO sJipa U
KBAaHTOBOM MO/ICJIM CBETA;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3NUYECKUX
3aKOHOB, NTOHMMATh BCEOOIIMN XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSACHATH SIEKTPOMArHUTHBIE MPOLIECCHI U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJOKE€HHS M 3aKOHBl JJIEKTPOJWHAMUKH U
CHEUUAaJbHOM  TEOpPUHM  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, mepBplidi M BTOpOM mocTynaTel bopa, mpuHLIHUI
COOTHOIIEHUST HeompenenéHnocte ['eiizenOepra, 3akOHbI COXPAHEHUS
3apsiA0BOTO M MACCOBOTO YMCEN U DHEPTUM B SANEPHBIX PEAKIUAX, 3aKOH
PaIMoaKTUBHOIO pacliajia);

OTMCHIBATh (PU3UUYECKHE TPOIECChl W SIBICHUS, HWCIOJBb3YS BEIMYWHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO IMOJISL, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
NOJISI, Pa3HOCTh MOTEHUUAIOB, OAJIEKTPOABIWKYILAS CHJIA, WHIYKLIHS
MAarHuTHOTO TMOJISl, MarHUTHBIM IOTOK, cuia Awmriepa, UHAYKTUBHOCTb,
AIEKTPOABMKYIIAS CUJAa CAMOMHIAYKLIHMH, SHEPrus MArHUTHOTO MOJIA
MPOBOJAHUKA C TOKOM, PEISATUBUCTCKUNA WMIYJbC, IOJHAs DSHEpPrus,
SHEpPrusi TMOKOs CBOOOJHOM 4YaCTHIIBI, JHEPrHsi U HUMITYJIbC (OTOHA,
MacCOBO€ YHCJIIO U 3apsl AIpa, JHEPTHUSI CBA3U SAPa;

OOBACHATH  OCOOEHHOCTH  MPOTEKaHUs  (U3MUECKUX  SIBJICHUIL:
AIIEKTPOMATrHUTHAS UHIYKLIUS, CAMOUHYKIIKS, PE30HAHC, UHTEPPEPEHITUS
BOJIH, Ju(dpakuus, [AUCIIEpCHs, TOJHOE BHYTPEHHEE OTpa)KEHUE,
dorornekrpuueckuii dpdext (porosrddext), anpda- m Oera-pacmaibl
a5ep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOIO
aHaju3a 1 paOoThI Jia3epa,;

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

CTPOUTH U300paKEHNE, CO3/IaBAEMOE TUIOCKAM 3€pKaJIOM, TOHKOM JTUH30M,
Y PACCUUTBIBATH €0 XAPAKTEPUCTUKH;

IIPUMEHSTh OCHOBOIIOJATAlOIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JUIA aHaIM3a W OOBICHEHHS (PU3WYECKUX  MPOIECCOB,
IPOUCXOMSIINX B 3BE3[aX, B 3BE3AHBIX CUCTEMAX, B MEKIalaKTUYECKON
cpene; ABWKEHH HeOSCHBIX Tell, PBOJIIONNH 3BE3/ U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHMWE 3aBUCHUMOCTEH (U3MUECKUMX BEIUYHH C
UCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOM  3aBUCHMOCTH



¢u3nueckux BEJIMYMH B BHAE TpaQUKOB C YYETOM aOCOIIOTHBIX
NOTPENIHOCTEd  M3MEPEHMH, Jenarb  BBIBOABI 10  pe3yjibTaTam
UCCJIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE M3MEpPEHUS (U3NYECKUX BEIUYHH, MPU STOM
BBIOMpPATh ONTUMAJbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEII0KEHHON TMIOTE3bI: 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 y4eOHOro OJKCIIEpUMEHTa, TMpPAKTUKyMa M  Yy4eOHO-
UCCJIEIOBATENILCKOW U TMPOEKTHOM NIEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHMS;

pemaTth pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESIBHO 3aJaHHOU
¢u3znyeckoil MOJENbl0: HAa OCHOBAHMM aHajiW3a YCJIOBHS BBIOMPATH
dbu3znyeckue MoJeiau, OTBeyarolue TpeOOBaHUSAM 3a/layd, MPUMEHSThH
bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPHil
OpU HUCIOJb30BAHWM MAaTEMAaTUYECKMX METOAOB pEIICHHsS 3ajad,
IPOBOJUTH PACUEThl 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
IPEIMETOB €CTECTBEHHO-HAYYHOIO LHMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJICHUI ¢ OOPOM Ha U3YUEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NUECKue SBJICHHUS;

UCIIONIb30BAaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTMYECKHUX IIPOLIECCOB;

OPUBOAUTH TMPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKHU, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI M MPOU3BOJCTBEHHON
NEeSATEIbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH TMpOLEcCaMu, C
MO3UIIMHI IKOJIOTHUECKON 0€30MMacHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOAOINOIb30BAHUM, & TAKKE Pa3yMHOM MCIOJIb30BAHUM JTOCTUKEHUN



HAyKM W TEXHOJOTMM [Jid JajJbHEHIIero pa3BUTHSA YEJIOBEUYECKOIrO
00I111eCTBA;

NPUMEHATh pa3iNyHble COcoObl paboThl ¢ MH(OpMAaIHe (U3UIECKOTO
COJepXaHUAd C UCIHOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, P 3TOM HCHOJb30BATH COBPEMEHHBbIE MH()OPMALMOHHBIC
TEXHOJOTHM I TIOHMCKa, TepepabOoTKU M NIPEIbsSBICHHUS ydyeOHOU W
HAYYHO-MOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U MHTEPIIPETALIUU
uHPOpMAIIMU, TOJNYYEHHOW W3 Pa3TUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  TOJy4aemMyro  HMHQOpPMAIMI0O W  OICHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMaLIUU;

POSIBIISATH OpraHHu3alIOHHbIE u MO3HABaTeNIbHbIC YMEHHUS
CaMOCTOSATEILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHWM B Ipolecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-HCCIIeI0BATEIbCKIX PadoT;

paboTaTh B TpyMNe C HCIOIHEHHEM pa3INYHbIX COIMAIBHBIX pPOJIEeH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATIBFHO PACIpPEAesiTh ACITeIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIIBI B PELICHUE PacCMaTpUBAEMOI MPOOIIEMBI,

HPOSIBIISITh MOTUBAIMIO K Oyayiiel npodeccuoHaibHO NesITeIbHOCTH O
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kourpoabnbie IIpakTnuyeckue
n/n NporpamMmbl Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
Pasznen 1. HAYUYHBIM METO/ ITO3HAHUSI ITIPHPO/IbI
1.1 Hayunblii MeTO1 TO3HAHUS TPUPOIBI 6 bubmorexa [IOK
’ v A PHPOZL https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 6
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemarika 10 ! https://m.edsoo.ru/f16b68d7
but6mmoreka [IOK
2.2 Jlunanka 10 https://m.edsoo.ru/f16b68d7
n but6mmoreka [IOK
2.3 Cratuia TBEpAOro TEAA > ! https://m.edsoo.ru/f16b68d7
bubmunoreka LIOK
2.4 3aKOHBI COXPAHEHHUS B MEXAHHUKE 10 1 hitps://m.cdsoo.rw/f16b68d7
Hroro no pazneny 35

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA

3.1 OCHOBBI MOJICKYJISIPHOKUHETHYECKOU TEOPUHU 15 1 bubmmorexa [IOK
' YAp p https://m.edsoo.ru/f16b68d7
Bbubmunoreka LIOK
32 T T 20 1
CPMOZHHAMITIA. T CTTIOBEIC MalHiE! https://m.edsoo.ru/f16b68d7
33 ArperarHble cOCTOSIHUS BenlecTBa. Da3oBbie 14 1 bubmmoreka [JOK
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[IEPEXObI https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 49
Paznen 4. JIEKTPOJIUHAMUKA
but6mmoreka [IOK
41 IKTpHIECKOE NOe 24 https://m.edsoo.ru/f16b68d7
. . bubmuoreka [{OK
4.2 ITOCTOSIHHBIN JIEKTPUYECKUM TOK 24 hitps://m.odsoo.r/f16b68d7
Bbubmunorexa LIOK
43 Tt B pasTHEIX Cpefax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Pazznen 5. PUBHUYECKHUN TIPAKTUKYM
. bubmoreka [{OK
> DusHIECKHi MpaKTHIyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
but6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 170 16
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11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
bubmunoreka LIOK
L1 MarrurHoe nose 14 https://m.eds00.ru/39859¢f1
bubmunoreka LIOK
1.2 DJIeKTPOMATHHTHAS HHIYKIHA 13 ! https://m.eds00.ru/39859¢f1
Uroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
but6mmoreka [IOK
2.1 MexaHnnueckue KoJieOaHus 10 https://m.edsoo.rw/39859f1
but6mmoreka [IOK
2.2 DJeKTpOMarHUTHBIE KOJIeOaHUs 15 hitps://m.cdsoo.rw/39859¢f1
)3 MexaHu4ecKkue U AIEeKTPOMarHUuTHBIC 10 1 bu6nuoreka [IOK
' BOJIHBI https://m.edso00.ru/39859¢f1
but6mmoreka [IOK
24 Ok 25 ! https://m.eds00.ru/39859¢f1
Uroro no pazgeny 60

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosel CTO

5

1

bu6mmoreka [IOK
https://m.eds00.ru/39859¢f1

Uroro no pazgeny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3nen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 K - I 1
OPHYCKYTAPHO-BOIHOBOM AyATHSM > https://m.eds00.ru/39859¢f1
bubmunoreka LIOK
4.2 ()
H3Hia aToMa > https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIAPa U AIEMEHTapHbBIX 5 bubmmoreka [JOK
' qacTHI] https://m.eds00.ru/39859¢f1
Uroro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 12 hitps://m.cdsoo.ru/39859¢f]
Uroro no pazgeny 12
Pasznen 6. PUSHUECKHUM TIPAKTUKYM
N but6mmoreka [IOK
6.1 Dusirieckuit NpaKTHiyM 16 16 https://m.eds00.ru/39859%f1
Hroro no pazneny 16
Paznea 7. OBOBIIAIOLIEE TIOBTOPEHUE
Cucremaru3zaius u 00o0meHne
71 IIPEAMETHOTO COAEPKAHMS U OIIbITA 15 bu6bnuorexa [IOK
' NEeSTENIbHOCTH, TPHOOPETEHHOTO MTPH https://m.eds00.ru/39859f1
u3yueHnn kypca ¢usuku 10 — 11 kmaccon
Uroro no pazgeny 15
bubmunoreka LIOK
Pescpiioe Bpems 10 https://m.edso00.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
e Tema ypoka Konrtpoabsnbsie IIpakTnueckue Aara uubpoBLIe
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTsI padoTsbI
pecypcsl

®usznka — ¢QyHIaMeHTalbHAas Hayka o 1 bubnumoreka [IOK
Npupoae https://m.edsoo.ru/1beef346
Hayunslli MeTon MNO3HaHUS U METOMBI 1 bubanorexa HOK
HUCCJIECI0BaHUA (1)I/ISI/I‘IGCKI/IX SIBIICHUU https://m.edsoo.ru/3a7{de29
OKCIIEpUMEHT U Teopusi B Ipoliecce Bu6morexa [IOK
MOSHAHWA TpHponpl.  Habmoxenne u ! https://m.edsoo.ru/34¢49931
HKCIEPUMEHT B (DU3UKE
Crocobbl  u3MepeHust  (hU3HUYECKUX 1 bubanorexka [HOK
BEIINYUH https://m.edsoo.ru/ca2def03
AbcomoTHas u OTHOCHTEIIbHAs | Bu6uorexa LIOK
rBI:;E EI;JITOCTH M3MEPCHMIT - pH3MHCCKHX https://m.edsoo.ru/7f18fda3
MognenupoBanue B ¢pusuke. Pors u Mmecto
¢bu3uku B (popMUpPOBAaHUU COBPEMEHHOMN 1 bubmmoreka [JOK
Hay4HOU KapTUHBI MHUpPA, B IIPAKTUYECKOU https://m.edsoo.ru/eabbded]
NEeITEIbHOCTH JTIOIEH
Mexannueckoe  nBuxkeHne. Cucrema
oTcYeTa. OTHOCUTEIBLHOCTD 1 bu6mmorexka [IOK
MEXaHUYeCKOoro naBuxeHus. I[Ipsmas wu https://m.edsoo.ru/e9a52{02
oOparHas 3a/1a4il MEXaHUKH
Panuyc-BekTop MarepuanbHOM TOYKH,
ero TPOGKIMH HAa OCH KOOPJIMHAT. | bu6mmoteka LIOK
Tpaexropus. Ilepememnienue. CKOpOCTb. https://m.edsoo.ru/30al108a5
WX mpoekun Ha OCH KOOPJIMHAT
PaBHOMepHOE MPSMOJIMHENHOE 1 bubmmoreka [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5

nBukeHue. ['papuueckoe  omucaHue
PaBHOMEPHOTO IIPSIMOJIMHENHOT O
JIBAKEHUS

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

Clio)keHne MepeMelIeHud U CKOPOCTEM.

Bbu6nmuoreka [JOK

10 Pemenue 3amau https://m.edsoo.ru/761d18aa
11 | cxamorm, Voropomme. Tpmommadimos bumuorexa LIOK
https://m.edso0.ru/a99549a7
JBIDKEHUE C TIOCTOSTHHBIM YCKOPEHUEM
12 Eﬁzﬁg;;g;oﬁf{oro I[BI/I)KGHI(/)IE HcaHHz bubmorexa [TOK
https://m.eds00.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoOomHOEe aJicHue. Yckopenue
13 CBOOOJHOTO  MaJIicHHs.  3aBHCUMOCTH bu6mmoreka [IOK
KOOPJAWHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109¢c
BpPEMEHU U UX rpaduku
14 JIBI>KeHHe Tea, OpOIIEHHOTO MO YIIOM bubnuoreka [IOK
K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nBuxeHue. JBukeHue
M0 OKPYXHOCTH. YTJoBasg W JMHEHHAs Bu6morexa LIOK
15 CKOPOCTD. Tepnon 1 Hacrota. https://m.eds00.ru/33196fbe
[leHTpOCTpEeMHUTENBHOE n MOJTHOE
YCKOpEHUE
16 {(OHTpOJIBHaH pabora o TEME bubnumoreka [IOK
Kunemaruka" https://m.edsoo.ru/1242f32¢
IlepBbiif 3akoH Hprorona. MHepunanbHubie
17 CHCTEMBI OTCUéTa. [puHIHET bu6mmoteka LIOK
OTHOCHUTEIBbHOCTU T"anunes. https://m.edsoo.ru/5a9¢4a64
HewunepuinanbHbie CUCTEMBI OTCUYETA
18 Cuna. PaBHogelicTByromas cumna. Bropoit Bbu6nmuoreka [JOK
3akoH HreroTona. Macca https://m.edsoo.ru/141d3837
19 B3aumoneiicteue Tten. Tperuit 3akoH Bu6mmorexa LIOK

HrroTtona



https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837

https://m.edsoo.ru/57dba505

[Ipuniun cynepno3uiuu cuil. Pemienue

Bbu6nmuoreka [JOK

20 3a7a4 Ha MPUMEHEHUE 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKoH BCEMHUPHOI'O TATOTEHUS. Bu6mmorexa LIOK

21 7
SKBI/IBaJ'IfHTHOCTL IPaBUTALlMOHHON H hitps-//m.cdsoo.ru/9aba2b0a
MHEPTHOM Macchl

” Cuna TsHKECTH U YCKOpEHHE CBOOOTHOTO bubmmoreka [JOK
naacHus https://m.eds00.ru/22757f26
JlBmkeHne  HeOeCHBIX Ted W HUX Bu6norexa LIOK

23
UCKYCCTBEHHBIX  CHYTHUKOB. [lepBas hitps-//m.cdsoo.ru/1 1abfa0a
KocMu4ecKasi ckopocTb. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena bubanorexka [HOK

https://m.edsoo.ru/0ae2cd84

Cuna Ttpenusa. Ilpupoma u BuABI cul bubanorexka HOK

25 TpeHus. JIBUkeHue B KUIKOCTU U rasze ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHJIBI COITPOTUBIICHUS CPEJIbI https://m.edsoo.ru/2cb29676

26 Janenue. ['mapocratnyeckoe JaBJICHUE. Bbu6nmuoreka [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOMIOTHO TBEpOE TENO. bubanorexa HOK

27 [locrynatenbHoe W BpamaTeIbHOE Bu6mmotexa [IOK
ABIIKCHUE TBEPOIO TEJIa https://m.edso00.ru/2b95d57¢

28 MomeHT cujIbl  OTHOCUTEIBHO  OCH bubmuorexa [JOK
BpaieHus. [1neqo cuibl https://m.eds00.ru/653d3459
Cnoxenue  cuji, NOPUIOKEHHBIX K

29 TBepAoMy Teny. LleHTp TsbkecTn Tena. bubanorexa HOK
VYcmoBuss paBHOBECHST TBEPAOrO TeEa. https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBecHs

30 Pemenue 3anau Bbu6nmuoreka [JOK

https://m.edsoo.ru/dc1caac0
31 KoHnTponbHas pabora o TEME bubanorexka HOK



https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0

"Ilnnamuka. Ctatuka TBepAoro tena'"

https://m.edsoo.ru/9f5a574c¢

Nmnynbc MaTepruaibHOM TOUKH, CUCTEMBI

32 MaTepuanbHBIX Todek. lLleHTp Macc bubnmoreka [IOK
CHUCTEMBbI MaTepHAIbHBIX TOYEK. Teopema https://m.edso00.ru/4bb8294b
0 JIB>KEHHH LIEHTPa Macc
53 rom Saon coxpanenmn . e BuGmorera LIOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MomeHT  ummynabca — MaTEpUAIBHOU
34 touku. lIpencraBneHne o0 COXpaHEHUU Bbu6nmuoreka [JOK
MOMEHTa HMIIyJbCa B LEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
35 Pemenue 3anau Bbu6nmuoreka [JOK
https://m.edsoo.ru/f7706d63
PaGorta cuiibl Ha MajloOM M Ha KOHEYHOM
36 NepeMEeIeHUH. I'paduueckoe bubmmoreka [IOK
MPENCTaBIICHUE paboThl CHJIBL. https://m.eds00.1ru/913974c7
MOIHOCTh CHJIBI
57 uenenn kmetmecxoii | sveprn Butmmotexa LIOK
. https://m.edsoo.ru/9a5e2e74
MaTepuaibHON TOUKU
58 cumy. Horentmanenas sneprn. Bropar Bu6morera LIOK
https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbst kocMmHuyeckass CKopocTb. CBsi3b
39 enenien Mexameckon  omeprio BuGmorer LIOK
https://m.edsoo.ru/f57b4e01
CUCTEMBbl  Tel. 3aKOH  COXpaHEHUs
MEXaHUYECKOU SHEPTUU
Yopyrue u Heynpyrue CTOJIKHOBEHN. Bu6morexa LIOK
40 VpaBHenune bBepHymmu Ui uIeanbHON

JKUJIKOCTH

https://m.edsoo.ru/f30f43b6



https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6

Kontponbraas pabora mo teme "3aKoHBI

Bbu6nmuoreka [JOK

41 "
COXpAaHECHUS B MEXaHUKE https://m.edsoo.ru/474e7c4a
Passutne mnpencraBneHuil O Ipupojue BuGnmorexa LIOK
42 termotel. OcHoBHBIE TONOKeHMss MKT.
https://m.edsoo.ru/b0ad445f
Juddy3us. BpoyHOBCKOE JBUKCHHE
43 Crtpoenue 1“3.30)0(6[)33HBIX, KUIKUX U Bu6morexa LIOK
TBEPABIX  TCIL.  AAPAKTCP  ABIDKCHHA U https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBHUS YaCTHI] BEIIECTBA
" yacca U pa3zMepbl MoneKlezI (aTomoB). Bu6morexa LIOK
OJIMYECTBO  BEIIECTBA. OCTOSTHHAsI hitps://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBECHE. bubmmoreka [JOK
xama Henbcus https://m.eds00.ru/0070d493
46 Pemenue 3anau Bbu6nmuoreka [JOK
https://m.edsoo.ru/1531abas
47 WneanbHblil ra3. ['a30BbIe 3aKOHBI bu6mmoreka [IOK
https://m.edsoo.ru/1deb2367
48 VYpaBuenne  MeHnneneeBa-Knaneiipona. bubanorexa HOK
Pemenue 3agau https://m.edsoo.ru/8d12¢328
49 AOcomoTHass ~ TeMmeparypa. 3aKoH bubanorexka [HOK
HansToHa https://m.edsoo.ru/14e02d1f
50 M3omporieccel B HACaIbHOM Ta3e C Bbu6nmuoreka [JOK
IMOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA https://m.edsoo0.ru/68878d51
I'paduueckoe MIpEeACTaBICHUE Bu6morexa LIOK
51 :
W3OTIPOLECCOB. — H30TCpMa,  H30XOPpa, https://m.edsoo.ru/1344327b
n3obapa
59 OcHoBHoe ypaBHeHne MKT bubmmoreka [JOK
https://m.edsoo0.ru/c8094721
53 Pemenue 3anau Bbu6nmuoreka [JOK

https://m.edsoo.ru/10265a05



https://m.edsoo.ru/474e7c4a
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CBs3b a0COJTIOTHOU TeMIepaTypbl

TePMOAMHAMUYECKON CHCTEMBI co

54 cpeaHei KMHETHYECKOMN DHEpruei https://m.edsoo.ru/c38af875
MOCTYIMATENbHOTO TEIJIOBOTO JIBUKEHUS
€€ JacTuil

55 O000111eHE W CHUCTEMATH3AlAs 3HAHUN Bbu6nmuoreka [JOK
o teme "OcuoBsl MKT" https://m.edsoo.ru/09d12fd8

56 KonTponbHnas pabora mo teme "OCHOBBI bubmmoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepmonuHamuueckasi cucTema. 3agaHue
BHeIIHUX ycinoBu 1ust T cuctemsl.

57 BHemHre ¥ BHYTPEHHHE MapaMeTphl. bubnmorexa [IOK
[TapameTrpsr TJ[ cuctembl Kak cpelHHE https://m.edsoo.ru/5f8d38a3
3HAYCHUS BEIWYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

S8 Comonporsmomms  pomonmn T Butamorexa LIOK

https://m.edsoo.ru/8ec5120
CUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
59 ngg;;HaMHi?aanom rai’a::nomdf[ bubmmorexa [TOK
N https://m.eds00.ru/29355001
MIPUMEHUMOCTHU 3TOU MOJIENH

60 VYpaBHeHue MeHz[eneeBa-KanneﬁpOHa u bubmuorexa [JOK
BBIPAXKEHUE TSI BHYTPEHHEU DHEPTUN https://m.edsoo.ru/bal178d0
BelpaxxeHue Uil BHYTPEHHEW DJHEpruu

61 OJTHOATOMHOTO HJICaIbHOTO rasa. bu6mmoreka [IOK
KBa3sucraruueckue ©  HECTaTUYCCKHC https://m.edsoo.ru/ac5cacl5
TIPOIIECCHI

62 ?;?:;Jigﬁiie. qulfczfe(:;;e pa60T£]; Bubamorexa [OK

https://m.eds0o.ru/741d5738
1o rpaduKy mnporecca Ha pV-auarpaMmme
63 Tennonepenaya kak croco0 W3MEHEHUS Bbu6nmuoreka [JOK

BHyTpeHHel sHepruu TJI cucrembr 0e3

https://m.edsoo.ru/3d734561
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https://m.edsoo.ru/5f8d38a3
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COBEPIICHUS pabOTHI

64 Konsekmus, TETJIOMPOBOIHOCTD, Bbu6nmuoreka [JOK
HU3JIy4YEHHUE https://m.edsoo.ru/157b54cd
KommuectBo TtemnoTel. TemmoéMKOCTH

65 Tena. VY aenbHas U MOJIIpHAst bubmmorexa LIOK
TEIUIOEMKOCTH  BeIllecTBa. Y AeJbHAsA https://m.edsoo.ru/7ba67355
TEIJI0Ta CTOPAHUSI TOILIIMBA

66 Pacuér kommuecTBa  TEIUIOTHI  IIpU bubanorexka HOK
Terionepenaye https://m.edsoo.ru/1db5ad4e

67 [TonssitTue 006 ammabaTHOM TIpolEcce. Bbu6nmuoreka [JOK
IIepBbIil 3aKOH TEPMOAUHAMUKHI https://m.edsoo.ru/d8098824

5 KomnnyecTBo TEIIOTH U [33.60Ta KaK Me$51 Bu6uorexa IIOK
WSMCHCHHUS  BHYTpEHHEH oHeprun T/l https://m.edsoo.ru/b047alcd
CHCTEMBI
Btopoli 3ak0oH TEpPMOAWHAMHUKH IS

69 PaBHOBECHBIX u HEPABHOBECHBIX bubanorexka HOK
nporeccoB. HeoOpaTuMOCTh TIPUPOTHBIX https://m.edsoo.ru/c6f4f464
MIPOLIECCOB

70 [IpuHIMIIBI AEHCTBUS TEMJIOBBIX MAIIIMH. Bbu6nmuoreka [JOK
KIIJ https://m.edsoo.ru/2¢945513

71 Makcumanphoe 3Hauenue KIIJ. I{uxn bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9

7 Pemenue 3agau bubmuorexa [JOK

https://m.edsoo.ru/b3efal 8b

. OKOJOTHYECKHE aCHeKTBIuI/ICHOJITb3OBaHI/ISI Bu6uorexa LIOK
TEIUIOBBIX ,I[BI/Il“aTeJ'IeI/IV. €II0BOE hitps:/m.eds0o.ru/9867aaa7
3arpsi3HEHUE OKPYXKAIOIEl CpeIbl

74 Pemenue 3agau bubmuorexa [JOK

https://m.edsoo.ru/c8c70432

75 O0o001menne U cUCTEMATH3AlAS 3HAHUN Bu6miorexa LIOK

no teme '"Tepmomunamuka. TemnoBbie
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ManInuHE"

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

KontponbHas paborta o TeMe

Bbu6nmuoreka [JOK

76 "TepmoanHamuka. TennoBble MalIuHbI" https://m.edsoo.ru/1b6e26¢5
. gapOOGparSOBaHHe u KOH;S[chaum. Bu6uorexa IIOK
cllapeHue W  KHIICHUE. eJIbHast
P a https://m.edso00.ru/618e¢6777
TEII0Ta MapooOpPa30BaAHUS
Hacreimienasie 1 HEHACHIICHHBIC TAPHI.
KauecTBeHHast 3aBUCHUMOCTD IUIOTHOCTH U
JABJICHUS  HACBIIIEHHOTO  Mapa  OT Bu6uorexa IIOK
78 TeMIEparypbl, HX HE3aBUCUMOCTH OT
. PATypeL, https://m.edsoo.ru/f5¢17d02
00BEMa HACBIIIIEHHOT'O napa.
3aBUCHMOCTh TEMIIEPATYphl KUICHHUS OT
JABJICHUS B )KUIKOCTHU
79 Brnaxnocts BO3ayxa. AOcomioTHas U Bbu6nmuoreka [JOK
OTHOCHUTEJIbHAS BIaKHOCTh https://m.edsoo.ru/30ebbb79
20 Pemenue 3agau bubmuorexa [JOK
https://m.edsoo.ru/18e95{f3
ol TBep)&[)oe TEJO. AKpHCTananecxnev 51 Bu6morexa LIOK
amopdHble Tena. AHA30TPONHUSI CBOMCTB
P p https://m.edsoo.ru/20a88a03
KpHUCTAJIJIOB
I1naBnenue 51 KpUCTAJUTU3ALIUA. Bu6morexa LIOK
82 VnenpHas TEIIoTa TJIABJICHUSL.
https://m.edsoo.ru/6ee91e9f
Cybnumarus
Hedbopmaruu TBEPIOTO Tena. Bu6uorexa IIOK
83 Pactsoxkenne u cxarue. Caur. Momayinb
o https://m.edsoo.ru/dalaab10
IOnra. [Ipenen ynpyrux nedopmarimii
y TePHOBoe paCIXI/IpeHI/Ie JKUIKOCTEH U Bu6uorexa IIOK
TBEPABLIX TeEJ. AHMApMOHHU3M TEILIOBBIX
pa . p https://m.edsoo.ru/7ba5edf2
KoJe0aHnii YacTHI] BEIIECTBA
25 [IpeoOpa3oBanue »sHeprun B (Pa3oBBIX bubmmoreka [JOK

nepexoax

https://m.edsoo.ru/97a0672f
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YpaBHEHHE TEIJIOBOTO OajlaHca

Bbu6nmuoreka [JOK

86
https://m.edsoo.ru/ab1521fb
Q7 Pemenue 3agau bubmnorexa [JOK
https://m.edsoo.ru/8ab7f40d
IToBepxHOCTHOE HATSKCHUE.

38 Kanunnspueie sBnenus. [laBienue mnop bubmmoreka [JOK
HWCKPUBIICHHOMN MIOBEPXHOCTHIO https://m.edsoo.ru/b42£1{97
xunkoctu. Popmyna Jlamiaca

% O06001IeHne 1/'1' ACI/ICTeMaTI/ISaI_[I/Iﬂ 3HAHUHN Bu6uorexa LIOK
o - Teme FperatbIc ,? OCTOAHIA https://m.edso0.ru/0b52575¢
BemiecTBa. Ma3oBbIe MEPEXOAbI

% {(XHTPOJ‘II)HEISI paborta o TeMe Bu6uorexa LIOK

TperaTHblC COC,,TOXHHX BCIMECTRA. https://m.edsoo.ru/7dc2a739
®da3oBbI€ MEPEXOIBI
OnekTpu3zanusi Tel U €€ MPOSIBICHUS.

91 Onexktpuueckuii  3apsa.  JBa  Buga bubmuorexa [JOK
JJIEKTPUYECKUX 3apsanoB. [IpoBogHuky, https://m.edsoo.ru/1aff445f
JUDJICKTPUKU U TTOJTYTIPOBOTHUKHI

0 ?J‘IGM@HTapHBII/I AJICKTPUUCCKUNA  3apsl. Bu6uorexa IIOK

AKOH  COXpaHEHUs  AJIEKTPUUYECKOI0 hitps:/m.edsoo.ru/f49afd24
3apsa

93 B3aumoneiicteue 3apsigoB.  TodedHbie Bbu6nmuoreka [JOK
3apsnbl. 3akoH Kynona https://m.edsoo.ru/445b7746
Pemenue 3anau Bbu6nmuoreka [JOK

94 https://m.edsoo.ru/6b87ecS5a

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

95 DnekTpuyeckoe mnojue. Ero aeiictBue Ha Bbu6nmuoreka [JOK
JJIEKTPUYECKUE 3apsAIbl https://m.edsoo.ru/05c6bfal
Haprl}KeuHHOCTB OJEKTPHECKOTO OIS, Bu6uorexa IIOK

96 [TpoGuslii 3apsia. JIMHUU HATPSHKEHHOCTH

anekTpudyeckoro mojist.  OmHOpOomHOE

https://m.edsoo.ru/3dac6957
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SJICKTPHUYCCKOEC I10JIC

HOTGHI_[I/IEUII)HOCTL OJICKTPOCTATUYCCKOI'O

Bbubnmuoreka [JOK

7 TOIIA. Passoct,  moTenimanos " https://m.edsoo0.ru/80021447
HampsHKeHHe
o8 [lorenunanpHast  dHEPrUs 1glatpfma B Bu6morexa LIOK
aneKTpocTatuueckoMm rmnosje. [lorenunan https:/m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO
% CBs13b HaIPsHKEHHOCTH TOJS U PA3HOCTH Bu6mmorexa LIOK
MOTEHIMATIOB ISl 3JIEKTPOCTATUYECKOTO hittps:/m.edsoo.ru/df7a6838
oJIs
[IpuHIMIT CYNEepO3UIIUNA NEKTPUUECKUX bubmmoreka [JOK
100 o
MOJIEN https://m.edsoo.ru/Ocfedabe
101 Pemenue 3anau Bbu6nmuoreka [JOK
https://m.edsoo.ru/5a582263
102 [Tone  ToyewyHoOTrO 3apsza. [Tone bubmmoreka [JOK
pPaBHOMEPHO 3apsHKEHHOU chephl https://m.eds00.ru/b297b5c3
103 H6on"e paBHOMepHOH 3apsSHKEHHOTO IO Bu6morexa LIOK
OOBEMY quap a- oneu DaBHOMEPHO https://m.edsoo.ru/f7a665ee
3apsKEeHHONW OECKOHEUHO! MII0CKOCTH
104 [IpoBogHUKM B 3JIEKTPOCTATUYECKOM bubmmoreka [JOK
rnoJje. Y cjaoBUE PaBHOBECHS 3apsAI0B https://m.edso0o.ru/32405¢eab
105 JIMDJIEKTpUKM U IOJYIPOBOJHUKU B bubanorexka [HOK
3IIEKTPOCTATUYECKOM T10JIE https://m.edsoo.ru/060ebabs
06 Konnencarop. gHeKTpO?MKOCTB Bu6morexa [IOK
KoHjIencaropa. JICKTPOCMIKOCTE https://m.edsoo.ru/845b473
MIJIOCKOTO KOHJIEHCATOpa
107 [TapamnensHoe COCIIMHEHHE bubanorexka [HOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnegoBarensHOE COEJIUHEHHE bu6mmoreka [IOK

KOHACHCATOPOB

https://m.eds00.ru/1€992920



https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920

DHeprust 3apsHKEHHOTO KOHICHCATOPa

Bbu6nmuoreka [JOK

109 https://m.edsoo.ru/73a34f18
Pemenue 3agau bubmnorexa [JOK
110 https://m.edsoo.ru/5fb2acb5
https://m.eds00.1ru/27434040
JIBrokeHue  3apsOKEHHOM  4acTuIlbl B bubmuorexa [JOK
111
OZHOPOIHOM 3JIEKTPUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemrenue 3agau
113 O000111eHE W CHUCTEMATHU3alds 3HAHUU Bbu6nmuoreka [JOK
o Teme "DnekTpuueckoe moiue" https://m.edso0.ru/5752603f
114 KontponbHas pabora o TEeMe bubmmoreka [JOK
"DnexkTpuueckoe mosie" https://m.edsoo.ru/cefe90e9
s Cuna Toka. IlocTOSIHHBIM TOK. Y CIIOBHS Bu6miorexa 1{OK
CYICCTBOBAHMA TOCTOAHHOTO https://m.eds00.1ru/233311b5
AIEKTPUICCKOTO TOKA
116 Hcroununku Toka. Hampsoxenue u 3/1C bubmmoreka [JOK
https://m.edsoo.ru/0839al15
117 3akoH Oma g yyacTka  IIenu. Bbu6nmuoreka [JOK
DNEKTPUUECKOE CONIPOTUBIIEHUE https://m.edsoo.ru/f14f251e
e 3aBHCUMOCTD COTIPOTHUBIICHUS Bu6morexa LIOK
OJIHOPOJIHOTO ITPOBOJHUKA OT €T0 JJIUHBI hitps:/m.eds0o.ru/95fedf5 1
1 TUJIOIIATH TIOTIEPEYHOTO CEUCHHMS
119 VenbHOE CONPOTUBIICHUE BEIIECTBA. Bbu6nmuoreka [JOK
Pemenue 3anau https://m.edso0.ru/437{8300
120 IlocaenoBarensHOE, napajieabHOE, bu6mmoreka [IOK
CMEMIAaHHOE COEJIMHEHNE TTPOBOTHUKOB https://m.edso0.ru/236£7¢07
191 Pacuér pa3BeTBIEHHBIX DJIEKTPUYECKUX bubanorexka HOK
nerneit. [IpaBuna Kupxrodga https://m.edso0o.ru/1794cf37
122 Pemenue 3aga4 bu6mmorexka [IOK
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https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
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https://m.edso0.ru/3881b469

PabGora »snexTpuyeckoro TOKa. 3aKoH

Bbu6nmuoreka [JOK

123 Jxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢

124 Pemenue 3agau bubmuorexa [JOK
https://m.eds00.ru/676 1bfOf

125 Tenmoman woutoons suemmeas. ma BuGnorexa LIOK
> https://m.eds00.ru/99750a6f

pe3ucrope

126 Pemenue 3agau bubmuorexa [JOK
https://m.edsoo.ru/eb72fc24

127 OJC u BHYTpEHHEE CONpPOTUBIICHHE bubanorexa HOK
HUCTOYHUKA TOKA https://m.edsoo.ru/72d453af

128 3akon Owma At MOJIHOW  (3aMKHYTOM) bubmuorexa [JOK
DIIEKTPUYECKON LIEIU https://m.edsoo.ru/221f401b

129 Pemenue 3anau Bbu6nmuoreka [JOK
https://m.eds00.ru/3580b679

130 MoniHoCcTh HCTOYHHKA TOKA Bbu6nmuoreka [JOK
https://m.edsoo.ru/a0ae51d8

131 KopoTtkoe 3ambikanmne bubmmoreka [JOK
https://m.edsoo.ru/546f5632

132 Konznencarop B Lienu noCTOSIHHOTO TOKa bubanorexka [HOK
https://m.eds00.ru/35368f3¢

133 Pemenue 3agau bubmuorexa [JOK
https://m.edso0.ru/4410cef0

134 Pemenue 3a;[auq no teme "llocTostHHBIN bu6mmoreka [IOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29

135 Pemenue 3a;[auq no" teme "TlocTostHHBIN bu6mmoreka [IOK
DIIEKTPUYECKUI TOK https://m.eds00.ru/744261b8

136 Pemenne 3agau mo teme "IlocToSHHBIN Bbu6nmuoreka [JOK
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BIEKTPUYECKUMN TOK"

https://m.edsoo.ru/eb5d4687

O000meHe U cucremMaru3anus 3HAaHUKA

Bbubnmuoreka [JOK

137  mo teme "TIOCTOSIHHBIA 3JICKTPUUCCKHI hitps//m.edsoo.ru/bfd7a050
TOK" " ]

138 KOHTpOJ'II)Hafi pabora o TEeMe bubmmoreka [JOK
"[TocTOsTHHBIN 37IeKTpUUECKUM TOK" https://m.edsoo.ru/1885ddf1
DnexTpuueckas MIPOBOANMOCTh Bu6morexa LIOK

139 pasnuyHbIX BelIecTB. DJICKTPUYCCKHI hitps://m.cdsoo.rw/da794295
TOK B MeTayiax. CBEpXNpOBOJIUMOCTh T ’
DJIEKTpUYECKUH TOK B pacTBOpax | Bu6miorexa 1{OK

140  pacmmaBax ~— 9JIEKTPOJMUTOB.  3aKOHBI hitps://m.cdsoo.rw/4b423491
®dapages 115 AIEKTPOIU3a — -

141 OnekTpruyeckuil Tok B razax. [limasma bubmmoreka [JOK

https://m.eds00.1ru/92d92£76

142 ONeKTpUYecKuii  TOK B BaKyyMe. bubmmoreka [JOK
Bakyymusbie npubopbl https://m.edsoo.ru/2E+160

143 DNEKTPUUECKUN TOK B MOIYIPOBOJHUKAX bubanorexa HOK

https://m.edsoo.ru/ab61c660

144 [TomynpoBOTHUKOBBIE TPUOOPHI bubanorexka HOK

https://m.edso00.ru/83622200
@u3nueckul  NPaKTUKyM II0  TeMe
"M3MepeHue Cuibl TOKa U HaNpsKEHUsS B
LENU IOCTOSHHOIO TOKAa IpU IOMOIIU
aHaJIOTOBBIX u U (POBBIX Bu6morexa LIOK

145 usmepurTenbHBIX npubopos"” W hitps-//m.edsoo.ru/5643¢a56
"3HaKOMCTBO ¢ ITU(POBOI TabopaTopueit — ]
no ¢usuke. llpumepsl u3MepeHuUs
¢bu3NYeCKUX BEIMYMH TMPU  OMOIIH
KOMIIBIOTEPHBIX 1aTYMKOB"

146 @u3nueckul  MPAaKTUKyM II0  TeMe bubnuoreka [IOK

"N3y4yeHrne HEpaBHOMEPHOTO JBUKEHUS C

https://m.edso0.ru/f6292{5f
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LENbI0 ornpezeneHus MT'HOBEHHO
ckopocth"

147

@u3nueckul  MPaKTUKyM 10  TeMe
"U3mepenue YCKOpPEHHUS npu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
IBIDKCHUN II0 HAKJIOHHOM ITIOCKOCTH"
umu "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BpPEMEHU TIPU PaBHOYCKOPEHHOM
nBIOKeHUN"

bu6mmoreka [IOK
https://m.eds00.ru/6960b6ef

148

@u3nueckul  MPaKTUKyM II0  TeMe
"UsmepeHue  ycKopeHUss CBOOOIHOTO
nageHuss" wunu  "M3yueHue JBHUKEHUS
Tesna, OpOIIEHHOTO TOPU30HTAIHHO"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/d1ea2402

149

OuU3NYECKU  TPaKTUKyM 10  TEMe
"N3y4yenue JBUYKEHUS Tena 10
OKPYXKHOCTH C TIOCTOSIHHON MO MOJIYJIIO
CKOpOCTHIO" 1501051 "HccnenoBanue
3aBUCHUMOCTH  Iepuoja  OOpamieHus
KOHMYECKOTO  MasiTHUKa  OT  €ro
rnapameTpoB"

bu6mmoreka [IOK
https://m.edsoo.ru/bcf53514

150

@u3nueckul  NPaKTUKyM II0  TeMe
"U3MmepeHue paBHOJCHUCTBYIOIIECH CHIIbI
IpU JBMWKEHUM OpycKka N0 HAKJIOHHOU
mwockoctu" unu "l[IpoBepka rumnore3sl 0
HE3aBHUCHUMOCTH  BpPEMEHU  JIBUKCHUS
Opycka IO HaKJIOHHOW IUJIOCKOCTH Ha
3a/IaHHOE PAcCTOSIHUE OT €ro Macchl"

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84

151

@u3nueckul  NPaKTUKyM 10  TeMe
"UccneqoBanue 3aBUCUMOCTH CUII
YIOPYTOCTH, BO3HUKAIOIIUX B IPY)KUHE U
pe3nHOBOM oOpa3siie, oT ux aedopmaruun’
nnu "M3ydyeHue OBUKEHHSI CUCTEMBI TEl,
CBSI3aHHBIX HMUTBHIO, NMEPEKMHYTOH depe3

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al
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nérkuit 010K"

152

OuU3NYECKU  NPaKTUKyM IO  TEMeE
"N3mepenne KodpQuuueHTa TPEeHHS IO
BEJIMYMHE  YyIJIOBOro  Koddduirenta
3aBUCUMOCTH Frp(N)" WU
"UccnenoBanue ABWKEHUS Opycka IO
HAKJIOHHOW TUIOCKOCTH C TIEPEMEHHBIM
kod(purmenTom TpeHus" WIn
"N3y4yeHune IOBUKEHHUS Tpy3a Ha Baly C
TpeHueMm"

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

153

OuU3NYECKU  TPaKTUKyM IO  TEMeE
"HccnenoBanue  yciaoBUMl  paBHOBeCHUs
TBEPJIOTO Tena, HMEIOIIETO 0oCh
BpameHusa" wumum  "KoHcTpynpoBaHue
KPOHIITEHHOB M pacu€r CUJl ynpyroctu"
nin "M3yueHue yCcTOMYMBOCTH TBEPIOTO
TeJla, UMEIOIETo TUI0Aab Onoph!"

Bbubnmuoreka [JOK
https://m.edsoo.ru/4a04f4{7

154

Ou3NYeCKUl  NTPakTUKyM IO  TEMeE
"U3mepenue  uMmmyiabca  Tena 1O
TopMo3HOMY TiyTu" wnu "M3Mmepenue
CHUJIBI TATH, CKOPOCTH MOJIETHN
AJIEKTPOMOOHJISI U MOIITHOCTH CHJIBI TATH"
ni "CpaBHEHME W3MEHEHUs HMMIIYJbCa
Tela C  MUMIYJIbCOM  CHJbI'  WJH
"HccnenoBaHue COXpaHEHUS HMITYJIbCa
NpU  YOPYroM B3aUMOAECHCTBUHU' WU
"N3mepeHue  KHMHETUYECKOW DHEpruu
TeJla M0 TOPMO3HOMY ITyTH"

bu6mmoreka [IOK
https://m.edsoo.ru/8561b28e

155

@u3nueckul  MPaKTUKyM II0  TeMe
"U3y4yeHrne u30TEpMHUYECKOro Ipolecca
(peKOMEH1I0BaHO UCII0JIb30BaHUE
nudposoi nabopatopun)" WJIn
"N3yueHne M30XOpHOTO mporecca’ Win
"U3yuenne wmzobapHOro mporecca" HiIu

Bbu6nmuoreka [JOK
https://m.edsoo.ru/e0fe7e07
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"[IpoBepka ypaBHEHHS COCTOSTHUS"

156

OuU3NYECKU  NPaKTUKyM IO  TEMeE
"N3mepeHue yAenbHOM TEmIoEéMKOCTH"
WA "UccnenoBanue nporecca
OCTBIBaHHUS BelecTna" 1581071
"UccnenoBanne ammabatHoro mporecca'
ni "M3ydueHue B3aUMOCBSI3U DSHEPrUU
MEXMOJIEKYJIIPHOTO B3aUMOACHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa61

157

@u3nueckul  MPaKTUKyM II0  TeMe
"M3y4yeHre 3aKOHOMEPHOCTEN HcHapeHus
wuakocten" unu "M3Mmepenue ynenbHOU
TEIUIOTHI IUIaBJICHUS mpaa" 158107
"U3yuenue CBOWCTB HACBIIEHHBIX
mapoB" wim "M3mepenue aOCOMOTHOU
BJIQXXHOCTH BO3JlyXa M OIIEHKAa Macchl

nmapoB B nomemeHun". H3Mepenue
KodppunmeHTa IIOBEPXHOCTHOT'O
HaTSKCHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/6bla23b5

158

OuU3NYECKU  TPaKTUKyM IO  TEMeE
"HaOnromeHue mpeBpalleHus >HEPTUU
3apsHKEHHOT0 KOHJEHCAaTopa B DHEPIHIO
n3nyuyeHus cseroguona’ win "M3yuenue
MPOTEKAaHUsS TOKa B IIEMH, COJAEpKaleit
koHneHncarop" wimm  "Pacnpenenenue
Pa3HOCTH TIOTCHIMAJIOB (HAMPSHKEHUS )
IIpU  IOCJIEJOBATEIbHOM  COEIUHEHUU
KOHJIEHCATOPOB"

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

159

@u3nueckul  MPaKTUKyM II0  TeMe

"UccneqoBanue CMEINIaHHOT'O
COCIIMHECHUS pe3ucropos” W
"U3MepeHue yAenabHOro COMPOTHUBIICHUS
npoBoauukoB"  unu  "HccnenoBanue

3aBUCUMOCTH CHJIBI TOKa OT HAITPSAXKCHUA

Bbu6nmuoreka [JOK
https://m.edsoo.ru/2b179d98
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JUIA JJaMObl HaKaJTUBaHus"

OuU3NYECKU  NPaKTUKyM IO  TEMeE
"HaOnronenue aneKTposm3a" AN
"U3mepenue 3apsiia  OJHOBAJIEHTHOIO

Bbu6nmuoreka [JOK

160  woma" wnm "UccnenoBanue 3aBHCUMOCTH
A https://m.eds00.ru/64b6e901

COTMPOTHUBIICHUS  TEPMOPE3UCTOpa  OT
temneparypbl" wnu  "CHATHE BOJIBT-
aMITIEpHOM XapaKTEPUCTUKHU auoaa’

o] PesepBHBIIT  ypOK. O(EO6H_IGHI/IG u Bu6uorexa IIOK
CUCTeMaTH3alusl 3HAHUKW TI0  TeMe
" H,, https://m.edsoo.ru/ed017d93
Kunematuka

. PesepBHBIIT  ypOK. O(EO6H_IGHI/IG u Bu6uorexa LIOK
CUCTeMaTH3alusl 3HAHUW TI0  TeMe
" ,,H https://m.eds00.ru/3149956b
Jnnamuka

63 PesepBHBIIT  ypOK. O(EO6H_IGHI/IG u Bu6norexa LIOK
CUCTeMaTH3alusl 3HAHUW TI0  TeMe
" ! " https://m.edsoo.ru/0f9752ac
CraTuka TBEpJOTo Tea

s PesepBHBIT  ypOK. O§06meHHe u Bu6mmorexa LIOK
CHUCTEMAaTH3alusl 3HAaHWK 10  TeMe
" H " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXaHHUKE
PesepBHblii  ypok.  OOoOmieHue u

|65 | CHCTeMaTM3auMi 3HamMii 1O Teme bu6mmoteka LIOK
"OCHOBBI ~ MOJIEKYJISIPHOKHHETUYECKON https://m.edsoo.ru/de148976
Teopun"
PesepBHBIIT  ypOK. O(EO6H_IGHI/IG u Bu6muorexa IIOK

166 cUCTeEMAaTH3alisil 3HAHUK IO  TEME
" " https://m.edsoo.ru/Obcc77¢cl
Tepmoaunamuka. TernnoBbsie MaIMHbI
PesepBubiii  ypok.  OOo0mieHue U

|67 | CHCTeMaTH3AIMA 3HAaHUM 10  Teme bu6mmoreka [IOK
"ArperaTHple  COCTOSHMSI  BEIIECTBA. https://m.edsoo.ru/59ca5c91
da3oBbIe Iepexoan"

168 PesepBHblii  ypok.  OOoOmieHue u Bu6muorexa LIOK

cucreMarTrusanua 3HAHUH 10 TEMEC
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"Dnektpuueckoe mose"

https://m.edsoo.ru/f2381c0c

PesepBubiii  ypok.  OOoOmieHue u

169 N 1 Bbubnmuoreka [JOK
SHCTeMaTmaLUIHﬁ SHAHMH . o " reme https://m.edsoo.ru/3caeb6dal
IToCTOSTHHBIN JTEKTPUUECKHI TOK
PesepBubiii  ypok.  OOo0mieHue U Bu6muorexa IIOK
170  cucremaruzanus 3Ha'I'{I/II/I o teme "Toku 1 https://m.edsoo ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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11 KIIACC

KouaunyecTBOo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabusbie IlpakTuueckue
n/n Bcero u3yyeHusi  oOpa3oBaTesibHbIE
padoThI padoTsI
pecypcsbl
| B3aumoneiictBue MOCTOSIHHBIX | Bu6uorexa LIOK
MATHUTOB ¥ TPOBOJIHUKOB € TOKOM. https://m.eds00.ru/487a8593
MarnutHoe nose. ['unoreza Ammnepa
) ]?IGKTOp MarHuTHOM WHIYKIIHH. | Bu6norexa LIOK
P HH\,HHH cynep HOSHHH? MArHHTHBIX https://m.edsoo.ru/4clabecb
noJsieil. JINHUM MarHuTHOW WHAYKIIMH
3 MarsuTtHoOe 10Jie IPOBOJHUKA C TOKOM. 1 bubnumoreka [IOK
OnbIT OpcTena https://m.edsoo.ru/d35d5262
4 Cuna Awmmnepa, €€ HampaBleHUE U 1 bubanorexa HOK
MOIYJb https://m.eds00.ru/26d9c5ba
5 Pemenue 3amau 1 bubmuorexa [JOK
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3aKOHAa Amriepa. 1 bubmmoreka [JOK
DNEKTPOU3MEPUTETBHBIE TIPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, €€ HampaBjleHUE U
7 MOJYb. JBuxeHue 3apsKEHHON 1 bubmuorexa [JOK
YacTUIBl B OJHOPOJHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
noJie
3 Pemenue 3amau 1 bubmuorexa [JOK
https://m.edsoo.ru/504e98c7
9 Pabora cuisl Jlopenna 1 bubanorexka HOK
https://m.edsoo.ru/d518bedb
10 Pemenue 3amau 1 bubmuorexa [JOK

https://m.eds00.ru/93617bd9
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MaruutHoe noJjie B BEIIECTBE.

1 o bubmuorexa [JOK
CPPOMArHCTHKH, frapa- " https://m.eds00.ru/30ff9608
JIMaMarHeTUKHU
12 OcHoBHbIE CBOMCTBa (PeppOMarHETHKOB. bubmmoreka [JOK
[Ipumenenne heppoMarHeTHKOB https://m.edso00.ru/0b58190a
13 Pemenne 3amad mo Teme "MarumTHOE Bbu6nmuoreka [JOK
nosne" https://m.edsoo.ru/5b55¢307
14 Pemienne 3amau no teme "MarHutHOE bu6mmoreka [IOK
nose" https://m.edsoo.ru/41c4ae8a
s SIBnenue 0 BJIGKTpOMaI‘HI/ITHOI:/I Bu6miorexa [OK
MHAYKIHA. LI0TOK BCKTOpa MarHUTHOM https://m.edsoo.ru/b3efalcl
WHIYKIUU
16 OC nnaykuuu bubanorexka HOK
https://m.edsoo.ru/48150bd8
17 3aKOH D3JIEKTPOMarHUTHOM HWHIYKIHMH bubanorexka [HOK
®apanes https://m.edsoo.ru/a6dec188
18 Buxpesoe snekrpuueckoe noise. Toku bubanorexka HOK
dyko https://m.edsoo.ru/15abe140
19 OJIC  wHAyKUMM B ABWKYLIUXCA Bbu6nmuoreka [JOK
MIPOBOJHUKAX https://m.edsoo.ru/0235cc02
20 Penrenne 3amau Bbu6nmuoreka [JOK
https://m.edsoo.ru/4dfda618
71 [IpaBumno Jlenma bubmmoreka [JOK
https://m.edsoo.ru/bbc22726
’s WNHIyKTUBHOCTS. Karymka Bu6morexa [TOK
MHIYKTUBHOCTH B [CMH  TIOCTOAHHOTO https://m.edsoo.ru/621eae9d
TOKa
SBnenue CaMOUHAYKLIHH. C)I(@ bubmmoreka [JOK
23
CaMOMHIYKLIAU https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOTO IOJS KaTyLIKH C bubanorexka [HOK
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TOKOM. SHGKTpOMaFHI/ITHOG I10JIE

https://m.edsoo.ru/b3cOad11

Pemenue 3agau

Bbu6nmuoreka [JOK

25 https://m.edsoo.ru/88{69d2b
26 O06o001IeHe U CUCTEMAaTU3aIMs 3SHAHUH bu6mmoreka [IOK
o TeMe "DieKTpoaruHaMuKa" https://m.edsoo0.ru/76484025
27 KontponsHast  pabota mo  Teme bubnumoreka [IOK
"OnexkTpoaguHaMuKa" https://m.eds00.ru/8ac09b98
23 KonebarenpHast cuctema. CBOOOIHBIC bu6mmoreka [IOK
KojeOanus. ['apMoHUYecKre KoaeOaHus https://m.edsoo.ru/7c1db385
29 Knnematnueckoe ®  JTHHAMHUYECKOE Bbu6nmuoreka [JOK
OIMCAaHHUE KOJeOATeIbHBIX ABMKCHUI https://m.eds00.1ru/87¢e9498
DHepreTuvyeckoe omnucaHue. BbIBOI
JIUHAMUYSCKOTO OITMCaHMS Bu6norexa LIOK
30 TAPMOHMYECKUX  KONCOAMMI M3 WX https://m.edsoo.ru/e3¢99692
SHEPreTUYECKOr0 M KHUHEMaTH4EeCKOTO
OIMCaHUS
31 Ammmatyna u aza konebaHui bubmmoreka [JOK
https://m.edsoo.ru/7a0c439a
[Tepuon u vacrora kosnebanmii. [lepuos
1 MaJTbIX CBOOOIHBIX KOJI1%68.HI/II/I Bu6muorexa [LIOK
MaTeMaTHYCCKOTO Maﬂ:l:HI/IKa. epuo htps-//m.cds0o.ru/e0399319
CBOOOMHBIX KOJNEOAHWN MPYKUHHOTO
MasiTHUKa
33 3aryxaromye KOJIe0aHusI. Bbu6nmuoreka [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09
34 ABTOKOI€0aHUA Bbu6nmuoreka [JOK
https://m.edsoo.ru/6add2644
Penrenne 3amau Bbu6nmuoreka [JOK
35 https://m.edsoo.ru/addeec71

https://m.edsoo.ru/756123c5
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VYpok-koH(pepennuss  "MexaHUUECKHE

36 5 bubmuorexa [JOK
KOJICharA " B MY3bIKATIBHBIX https://m.edsoo.ru/8ef587be
MHCTPYMEHTAax

37 O060011IeHNEe U CUCTEMATHU3aIMs 3HAHUI Bbu6nmuoreka [JOK
no TeMe "Mexannueckue KoneOanus" https://m.edsoo.ru/eb84182f

13 DIIeKTPOMarHUTHBIC KoJie0aHusl. bubmmoreka [JOK
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde

3 ®opmyna Tomcona. CBs3b aMILIMTY 5] Bu6miorexa 1{OK
3apAjia KOHJICHCATOpA ¢ aMILIHTYIOU https://m.edsoo.ru/09319afl
CHWJIBI TOKA B KOJIeOaTeThbHOM KOHTYpE

40 3aKOH  COXpaHEHMs  DHEpPruu B bubanorexa HOK
UJIeTbHOM KOJIe0aTETbHOM KOHTYPE https://m.edsoo.ru/d1e2d543

al 3aTy)éaIOHII/I€ 3J1e1<]§p0MarHHTHHe Bu6norexa LIOK
KOJICHARMA. PIHYIICHHDIC https://m.eds00.ru/5¢668619
AIIEKTPOMArHUTHBIE KOJICOaHUS

49 Ilepemennblii  TOK.  Pesucrop wu bubanorexa HOK
KOHJICHCATOP B LM IEPEMEHHOTO TOKA https://m.eds00.ru/84836152

43 Karymka uWHOyKTMBHOCTM B LEOH bubanorexa HOK
TIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
3akoH Oma Juisl 2JIEKTPUYECKON ILEeNH bubanorexka [HOK

44
TIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MoimHocTs MIEPEMEHHOTO TOKA. Bu6miorexa [OK

4 v

> AMILTHTY 1HOC 1 JICHCTBYIOMIEE https://m.edsoo.ru/lcac6ede
3HAYEHHUE CHJIbI TOKA U HAPSHKEHUS

46 Pe3oHaHC B 2JIEKTPUYECKON LIETIH bubanorexka [HOK

https://m.eds00.ru/087506df

47 Penrenne 3amau Bbu6nmuoreka [JOK

https://m.edsoo.ru/al6836a4

48 NneansHbIif TpaHcdopmarop. bubmmoreka [JOK

[IpousBoxactso, nepegaya "

https://m.edsoo.ru/f97418ae
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noTpebdyieHue NEKTPUIECKON SHEPTUH

DKOJOTHUYECKHE pHUCKH npu
MPOU3BOJICTBE 3JIEKTPOIHEPIHUH. Bu6muorexa [LIOK
49 Kyawrypa HCHOHBSOBaHHi[ https://m.edsoo.ru/a6t74d93
3JIEKTPOPHEPTrUU B TOBCEIHEBHOM
KU3HU
50 Penrenne 3amau Bbubnmuoreka [JOK
https://m.edsoo.ru/ee6677ed
51 Penrenne 3amau Bbubnmuoreka [JOK
https://m.edsoo.ru/7cab59f8
5 O6o06uenne u cncngamsaum 3HAHUN Bu6uorexa IIOK
1o Tel},‘e JICKTPOMATHUTHBIC https://m.edsoo.ru/401024a9
KoneOaHus
53 MexaHndeckue BOJIHBI. bubmuorexa [JOK
XapaKkTepUCTUKU MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJTH bu6mmoreka [IOK
https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKTEpUCTUKH 3ByKa bubanorexa HOK
https://m.edsoo.ru/138b6f09
56 Wndpa3syk u ynbrpasByk. llymoBoe bubnuoreka [IOK
3arpsA3HEHUE OKPYKAIOIIEH CpeJibl https://m.eds00.ru/7380038f
57 Penrenne 3amau Bbu6nmuoreka [JOK
https://m.edsoo.ru/cfd918bf
53 DJIEeKTpOMarHuTHbIE BOJHBIL. U3nmydeHue bubmmoreka [JOK
DJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprusi  SJIEKTPOMArHUTHBIX  BOJIH. bubmmoreka [JOK
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[[Ixkana  3JIEKTPOMAarHUTHBIX  BOJIH. Bu6morexa LIOK
60 [IpuMeHeHne 3IEKTPOMArHUTHBIX BOJIH

B TEXHUKE U OBITY

https://m.edsoo.ru/49be1{9e
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[TpuHIIUTIBI PaAMOCBSI3U U TEICBUICHUSI.

Bbu6nuoreka [JOK

61
Panuonokanusi. QHGKTpOMaFHI/ITHOG hitps:/m.eds0o.ru/9f96f1 8
3arpsi3HEHNE OKPYXKaloUeil cpeabl

62 Kontponbnas  pabora mo  teme bubmmoreka [JOK
"Konebanus u BOIHBI" https://m.edsoo.ru/47985a0

63 Cger. 3aKkoH IPSIMOJIMHENHOTO bubmmoreka [JOK
pacupoCcTpaHEHUs CBETa https://m.eds00.ru/f9566406
Peuienne 3agau Ha MpUMEHEHHE 3aKOHA Bu6morexa LIOK

64 i
PSIMOJIMHEIHOTO pacrnpocTpaHeHus htps-//m.cdsoo.ru/ea32d455
cBeTa

65 Otpaxenue csera. Ilnockoe 3epkaio. bubnumoreka [IOK
Cdepudaeckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomienue cBera. AOCONIOTHBIA U
OTHOCHUTEIbHBIH MoKazareib Bu6morexa LIOK

66
HPEIOMIICHHA. HOHHO? BHYyTpertHee https://m.edsoo.ru/bc2e55¢cd
oTtpaxkeHue. [IpenenpHbIN yromn moaHoro
BHYTPEHHETO OTPaKCHUS
Pemienne 3amau  Ha  IpUMEHEHUE Bu6miorexa 1{OK

67
3aKOHOB OTPaXE€HUS U TPEIOMIICHUS htps-//m.cds0o.ru/49d830a9
cBeTa

63 Xon nydeit B npusMe. ucnepcus ceera. bubmmoreka [JOK
CnoxHbIN cocTaB Oenoro csera. LBer https://m.edsoo.ru/d8elc3be

69 JIunzel.  DOKyCcHOE  pacCTOsHHE U bubnuoreka [IOK
ONTHUYECKasl CHJIA JIMH3bI https://m.edsoo.ru/60441359

70 [Toctpoenne mzoOpakeHUIl B JHH3aX H bubanorexka [HOK
UX CHUCTEMax. Y BEJINUYEHUE JTUH3bI https://m.edsoo.ru/bb53b1d5
Pemenne 3amau Ha  mocTtpoeHHe Bu6morexa [TOK

71 i
M300paKeHHI, TOMTyHacMBIX ¢ https://m.edsoo.ru/5a868109
MTOMOIILIBIO JINH3

7 I'na3 xak onTuyeckas cucreMa bubmuorexa [JOK

https://m.edsoo.ru/ecd480a2
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Pemenne 3a7auy. [Ipenensr

Bbu6nuoreka [JOK

73 IIPUMEHUMOCTHU r€OMETPUYECKOU https://m.edsoo.rw/ed174al0
ONTHUKH
74 CkopocTp cBETa M METOABI €€ bubmmoreka [JOK
U3MEpEHHUs https://m.edsoo.ru/f32aab06
75 Hucnepcus cera bubmmoreka [JOK
https://m.edsoo.ru/1el6ccbe
76 WnTepdepenmus ceera bubnumoreka [IOK
https://m.edsoo.ru/5fc0c638
- KOngGHTHBIe HUCTOYHHUKHU. Y CIIOBUSA Bu6morexa LIOK
HADIIIOACHHA MAKCHMYyMOB " https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
73 Pemenue 3amau bubmuorexa [JOK
https://m.edsoo.ru/3061de2b
79 [Ipumenenne naTEpHEpEeHIINH bubnuoreka [IOK
https://m.edsoo.ru/668edbc8
R0 Judpaxuus cera Bu6mmotexa [IOK
https://m.edsoo.ru/12ed04b5
31 Hudpaknuonnas pemérka. YcaoBue bubmmoreka [JOK
HAOIIO/IEHUS TTIABHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
22 Penrenne 3amau Bbu6nmuoreka [JOK
https://m.edsoo.ru/d58c411a
23 [TonepeuHocTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Honsapusanus ceera https://m.edsoo.ru/e9890fe9
24 Pemenue 3amau bubmuorexa [JOK
https://m.edsoo.ru/c56¢8158
35 CBeToBbI€ BJICHUS B IPUPOJIE bubanorexka HOK
https://m.edsoo0.ru/0b36363d
36 O06o0mIeHre U cucTeMaTU3alus 3HAHHMA Bu6miorexa LIOK

o teme "Onrtnka"
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https://m.edsoo.ru/8a14748b

KontponbHast  paGota mo  Teme

Bbu6nmuoreka [JOK

87 «OnTuka» https://m.edsoo.ru/82315dd4
['panuist MPUMEHUMOCTHU
KJaCCUUEeCKOH  MEXaHHMKH.  3aKOHEI Bbubnmuoreka [JOK

88
3IIEKTPOAUHAMUKU Hu MIPUHLIMAIT https://m.edsoo.ru/c9bd77¢cb
OTHOCUTEIIbHOCTH

29 IlocTymarel  crnemMaJbHOW — TEOpUU bubanorexa HOK
OTHOCHUTEIIBHOCTU https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BPEMEHHOM
untepBas. [IpeoOpazoBanus Jlopenma.

90 VYcnosue MPUYNHHOCTH. bubmmoreka [IOK
OTHOCUTENBHOCTh ~ OJIHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3aMeqJIeHne BPEMEHM W COKpalleHue
JUTUHBI

91 DHeprusi U UMIYJIbC PEISATUBUCTCKOMN bubmuorexa [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc

0 CBsi3b Macchl ¢ oHeprueii 1 HngﬂbCOM Bu6uorexa LIOK
pENATUBUCTCKOM  YaCTHIIbI. HEprus htps-//m.cdsoo.ru/b6258ffa
MOKOS

93 PaBHOBECHOE TEIIOBOE U3IIYYECHUE bubanorexa HOK

https://m.edsoo.ru/f54035a5

94 3akoH cMmernieHus Buna bu6mmorexka [IOK

https://m.edsoo.ru/1c5£f752

95 T'unoreza M. IlnaHka O KBaHTax. bu6mmoreka [IOK
@oTOHBI https://m.edsoo.ru/a5ffa218

96 DHeprusi U UMIyJbC poToHa bubmmoreka [JOK

https://m.edsoo.ru/7fb307ec

97 ®dotorpdext. Onwitel A. I'. CToserona. bubmmoreka [JOK

3akoHsbI hoTodddexTa

https://m.edsoo.ru/8c68e5b9
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https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
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YpaBHeHue OUHIITENHA U1

. f bubmuorexa [JOK
78 porodddexra, Kpacnas  rpanuua https://m.edsoo.ru/01ef4556
doTtordpdexra
99 Hasnenne cBera. Omneiter  II.  H. bubmuorexa [JOK
JleGenena https://m.eds00.ru/64b4f966
100 BoHoBEIE CBOMCTBA YaCTHIL Bbu6nmuoreka [JOK
https://m.edsoo.ru/f59cfcec
o1 ]soniﬂﬂ ne bponnsa. Jlinna BOJIé{BI ze Bu6morexa [TOK
pOKIA 1 pa3MeUp b 00J1acTH https://m.edsoo.ru/5df8bafl
JIOKAJIU3ALUH JIBUXKYIIEHCS 4aCTULIbI
102 KopnyckynsipHo-BOIHOBOH Ayanu3m bubnumoreka [IOK
https://m.edsoo.ru/8ccab62a
103 Judpakuus 3JeKTPOHOB Ha KPUCTAJIIAX bubanorexka HOK
https://m.edsoo.ru/30dbal8c
104 gneumbmca U3MEpPEeHU B MHKpOMHPE. Bu6norexa LIOK
09 THOLICHHA HCOTPCACIICHHOCTEH https://m.eds00.ru/65783dec
['eitzenbepra
105 Pemenue rpaduueckux 3amay bubnumoreka [IOK
https://m.edsoo0.ru/e70195bd
106 Pemenue pac4€THbIX 3a1a4 bubnuoreka [IOK
https://m.edsoo.ru/ee9b3182
07 'Ifoc)HTponLHaé TO[')‘a6oT'zli< Mo  TeMaM: Bu6norexa LIOK
CHOBH\, . OPHYCKYIAPHO- https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJlu3M
108 OnpITHI rrIIO UCCJIEIOBAHUIO CTPOCHUS Bu6uorexa LIOK
aromMa. [lmanerapnas wmopgenb aroma htps-//m.cdsoo.ru/312b750a
Peszepdopna
109 [Toctynars! bopa bubnuoreka [IOK
https://m.edsoo.ru/404dfa9a
110 Bunet  cnektpoB. Cnektp ypoBHEHR Bu6uorexa IIOK

SHEPTUHU aTOMa BOJIOPOIA



https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
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https://m.edsoo.ru/404dfa9a

https://m.edsoo.ru/cf74bl1a

11 CnoHTtanHoe u BBIHYKJICHHOE bubmmoreka [JOK
U3JIy4EHHUE CBETA https://m.edsoo.ru/f945d85¢
Jlazep bubanorexka HOK

112

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

113

Hyxnonnas moxens sapa [eiizenOepra-
NBaneHnko. 3apsii ¥ MaccoBOE€ YHCIIO
sapa. M3otonbl. PannoakTHBHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/34ada5de

114

3aKOH  paJuOaKTHBHOIO  pacnaja.
CBolCTBa MOHU3HUPYIOIIETO U3IIYYEHUS.
Bnusnune PaAOaKTUBHOCTH Ha KUBBIC
opranu3msl. Jlozumerpus

Bbu6nmuoreka [JOK
https://m.edsoo.ru/aab98bef

115

DOHeprus CBSA3M HYKJIOHOB B  fJIpe.
Snepubie cunbl. Jledekt maccel spapa.
SnepHble peakiuu. SAnepHble peakTophbl.
[Ipob6nemsl YIPaBISEMOTO
TEPMOSIEPHOTO CUHTE3a.
OKOJIOTUYECKUE  aCIEKThl  Pa3BUTHSA
SIEPHOU SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

MeTtonbl perucTpauyd U UCCIEA0BAHUS
3JIEMEHTapPHBIX JaCTHII.
DOyHIaMEHTAIbHBIE ~ B3aUMOJCHUCTBUA.
baproHbl, = ME30HBI M  JICNTOHBI.
IIpencrasienue 0 CrangaprtHoii
Moaenu.  KBapk-TiitooHHass — MOJEnb
aJpOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/l1ac08a5b

117

®uzuka 3a npenenamu CraHgapTHOU
Moaenu. TémHass maTepus U TEMHaA
SHEprusl. Enuncrso duznueckoit
KapTUHBI MUPA

Bbu6nmuoreka [JOK
https://m.edsoo.ru/c026fd37

118

Otansl pa3BUTHS aCTPOHOMMHU.
3HaueHUe aCTPOHOMUU

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ad73e145



https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
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https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
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119

[IppuMeHUMOCTh 3aKOHOB (DU3UKH ISt
OOBSICHEHUSI TPHUPOJIBI  KOCMHUYECKHX
00BbEeKTOB. MeToabl aCTPOHOMHYECKUX
HCCIICIOBaHUM

Bbu6nmuoreka [JOK
https://m.edsoo.ru/39¢44028

COBpeMeHHBIG OIITUYCCKUEC TCJICCKOIIBI,

bu6mmoreka [IOK

120 PaaroTENECKOIIbI, BHeaTMochepHast hitps://m.cdsoo.ru/487Taale
ACTPOHOMHUS
Bun 3Bé3nH0TO Heba. Co3Be3ausi, IpKue Bu6miorexa [OK

121 3BES/IBL,  [LIAHETEI,  MX  BHIMMOC https://m.edsoo.ru/aac588eb
JIBUKCHHE
Conneunas CUCTEMA. ComnHue. Bu6miorexa 1{OK

122 ConHeuyHass aKTMBHOCTb.  VICTOYHHK hits://m.cdsoo.rw/22748cbd
sueprun CoyHIa v 3BE31 o '
3BE3/bI, X OCHOBHBIC XapaKTEPUCTUKH. Bu6mmorexa LIOK

123 JnarpamMma "CIIEKTpaJbHBIA Kllace — hits://m.cdsoo.rw/42169944
CBETUMOCTB" T ]

124 3Be3/1bI TIIAaBHOM IOCIEI0OBATEILHOCTH Bbu6nmuoreka [JOK

https://m.edsoo.ru/b3cb766¢
Bnytpennee CTPOEHHUE 3BE3 L.

125  CoBpeMemHble  TpeicTaBueHHS O bubaunoreka IIOK
MPOUCXOKACHUH U 3BoJtoK CoHIla 1 https://m.edsoo.ru/d09da494
3BE3[. DTanbl )KU3HU 3BE3T
Mineunsnii Ilyre — nHama ['amakTuka. Bu6morexa [TOK

126 Tunel raakTuk. YEpHBIC ABIPHI B sApax hitps-//m.edsoo.ru/7ed10a0a
TaJIakKTHK
Bcenennas. Pacmmpenune BceneHHON. Bu6morexa [TOK

127 3akon Xa00Oma. Teopuss bombmoro hitps-//m.cdsoo.ru/3dbdf0d2
B3pbIBa. PETMKTOBOE U3ITydCHHE T '

128 Macmtabnast crpykrypa BceneHnHoil. bubanorexka HOK
Meraranaktuka https://m.edsoo.ru/ce234633

129 Hepeménnsie mpo0aeMbl aCTpOHOMUHT bubanorexka HOK

https://m.edsoo.ru/d37d9ffe



https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
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130

®uU3MYeCKU MTPaKTUKyM TI0 TeMe
"UccimeqoBaHue  MAarHUTHOTO  IIOJA

MIOCTOSIHHEIX MarsuTon" WA
"UccnenoBanue CBOWCTB
dbeppoMaraeTukoB" W

"UccmenoBaHue AEUCTBUSA IMOCTOSHHOIO
MarHuTa Ha pamKy ¢ TOKOM"

Bbubnmuoreka [JOK
https://m.edsoo.ru/67361aef

131

®uU3MYeCcKu MTPaKTUKyM TI0 TeMe
"U3mepenue cuibsl  Ammepa"  uiaun
"N3ydyeHue 3aBUCUMOCTH CHJIBI AMIepa
oT cunel Toka" wunum "OmnpeneneHue
MarHUTHOM MHIYKIMM HAa  OCHOBE
u3MepeHus cuiibl Ammepa"

Bbubnmuoreka [JOK
https://m.edsoo.ru/fcae91e9

132

®u3nyecKuil MPAaKTUKyM II0 TeMe
"UccnenoBanue SIBJICHUS
AJIEKTPOMATHUTHOM  WMHAYKIUU" — WIH
"OnpeneneHne HHAYKIAH BHXPEBOTO
MarHMTHOTO moisa"

https://m.edsoo.ru/c36658da

133

Ou3nuecKkuil MPaKTUKyM II0 TeMe
"UccnenoBanue SIBJICHUS
camounaykiuu" wim "COopka Mojenu
3JIEKTPOMArHUTHOTO reHeparopa”

Bbu6nmuoreka [JOK
https://m.edsoo.ru/b8fb6391

134

Ou3nuecKkuil MPAaKTUKyM II0 TeMe
"Usmepenne  mepwoga  CBOOOHBIX
KoJe0aHUN HUTSHOTO W MPYKHUHHOTO
MasTHUKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/5d159d35

135

®uU3MYeCKU TPaKTUKyM TI0 TeMe
"TIpeoOpa3oBanue SHEpPIrun B
MPY>KUHHOM MasiTHUKE"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/a28026bd

136

®uU3MYeCKU TPaKTUKyM TI0 TeMe
"UccnegoBanue MEpPEeMEHHOTO  TOKa
yepe3 IMOCIeI0BaTeNIbHO COEAMHEHHbBIE
KOHJEHCATOp, KaTyllKy Hu pe3ucrtop"

bu6mmorexka [IOK
https://m.edsoo.ru/89dc2d90



https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90

1507051 "HccimenoBanue paboTsl
HUCTOYHUKOB CB€TA B LICIIN HepeMeHHOFO
TOKa"

137

®uU3MYeCKu TPaKTUKyM TI0 TeMe
"N3yyeHne  mapamMeTpoB  3BYKOBOH
BOJIHBI"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/b100661a

138

®uU3MYeCcKu MTPaKTUKyM TI0 TeMe
"M3Mmepenue mnokasaTelss IpeloMIICHUs
crexna" uinu "[lonydenue n3o0pakeHHs
B CHCTEME U3 IUIOCKOIO 3€pKaja u
JUH3BI"

bu6mmoreka [IOK
https://m.edsoo.ru/42569¢al

139

®uU3MYeCKu TPaKTUKyM TI0 TeMe
"UccnenoBanue 3aBUCUMOCTH
(OKYyCHOTO paccTOSHUS OT BEIleCcTBa
(Ha mnpuMmepe JKUAKUX JHH3)" WIK
"UsmepeHne (HOKYCHOTO pacCTOSHUSA
paccerBaronuX JuH3"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/b879{b3f

140

Ou3nuecKkuil MPaKTUKyM II0 TeMe
"HaOmnroneaue nudpaKIum,
uHTEephEpPEHIINN U TOJIIpU3aIiu cBeTa'

Bbu6nmuoreka [JOK
https://m.edsoo.ru/8b7ac737

141

®uU3MYeCKU TPaKTUKyM TI0 TeMe
"OnpeneneHye HMIyJbca M JHEPruu
PENSITUBUCTCKUX YaCTHII (mo
dororpadusM  TPEKOB  3apsKEHHBIX
YACTHI[ B MArHUTHOM T10J1€)"

bu6mmoreka [IOK
https://m.edsoo.ru/63756¢47

142

®uU3MYEeCKUd TPaKTUKyM TI0 TeMe
"N3mepenue mnocrossHHOM Ilnanka Ha
oCcHOBe wuccienoBanusi ¢otodrpdexra”
nnu "HccnegoBaHue 3aBUCUMOCTH CUIBI
TOKa 4epe3 CBETOIUO]I OT HaNpsKeHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/eb916{82

143

®uU3MYeCKU TPaKTUKyM TI0 TeMe
"UccnenoBanue CIeKTpa pa3peskeHHOTO
aTOMapHOTO BOJIOPOAa M HU3MEpEHHE

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ec651eb8



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
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nocTostHHOM Punbepra"

144

®uU3MYeCKU MTPaKTUKyM TI0 TeMe
"UccnenoBanue paaroakTUBHOTO (oHa
C HCMOJb30BaHHEM JO3UMETpa" WU
"N3yueHne mOTIOIMIEHUs OeTa-4acTHull
AITIOMHUHHEM"

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabebe

145

®uU3MYeCcKu MTPaKTUKyM TI0 TeMe
"HaOmroaeHus 3BE3HOTO HeOa
HEBOOPYKEHHBIM TIa30M c
HCIOJIb30BaHUEM KOMITbIOTEPHBIX
MIPUITOKEHU TS onpeeIeHus
MOJIO)KEHUA HeOEeCHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHEIE
co3Be3nuss CeBEepHOro MoJymapus H
sapkue 3BE3abI" wim "HabGmomenus B
teneckon JIyHbI, IUIAHET, TYMaHHOCTEU
U 3BE3IHBIX CKOIUICHUN"

Bbubnmuoreka [JOK
https://m.edsoo.ru/1072021e

146

O00011eHNEe U cUCTEMAaTU3aIlNs] 3SHAHUH.
Ponmp ¢usukun w actpoHoMHHM B
9KOHOMHYECKOH, TEXHOJIOTHYSCKOH,
COLMAIBHOM W 3THYECKOH cdepax
JICATEILHOCTH YeI0OBEKa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ad6ddeed

147

O0001IcHNE U CHCTEMATH3aLHS 3HAHUM.
Pons 1 MecTo Gu3MKHM U aCTPOHOMHH B
COBPEMEHHOM HAyYHOU KapTUHE MUpa

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7¢

148

O06o01IeHre U cHCTeMaTU3alus 3HAHUH.
Ponb buzmveckoi TEOPHUH B
GbOpMUPOBAaHUM  TPEACTABICHUNH O
GU3MYEeCKON KapTHHE MHpa, MECTO
¢u3nueckoil KapTUHBI MUpa B 00IIEM
Py ~ COBpPEMEHHBIX  €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOEC

bu6mmoreka [IOK
https://m.edsoo.ru/e7d400{4

149

O0001eHHE U cUCTEMATU3AaLMs 3HAHUMN

bu6mmorexka [IOK



https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

o teme "Kunemartnka"

https://m.edsoo.ru/b032fc4b

150 O060011IeHNEe U CUCTEMATHU3aIMs 3HAHUI Bbu6nmuoreka [JOK
o Teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001IeHe U CUCTEMAaTU3aIMs 3SHAHUH bu6mmoreka [IOK
o teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
150 O0o00mIeHe U CUCTEMAaTU3AIM 3HAHUI bu6mmoreka [IOK
o Teme "CraTuka TBEpa0rO Tena' https://m.edsoo.ru/3cca482e
153 O6o0mmeHne '1'/13 CUCTEMaTH3aIus 3HAHUH Bu6mmorexa LIOK
Mo TeMme aKOHBI COXPAaHCHHS B
" P https://m.edsoo.ru/32a4d1a0
MEXaHUKE
4 O6o0mmeHne Ig OCHCTeMaTmauH;I 3HAHUI Bu6mmorexa LIOK
nmo Teme CHOBBI  MOJICKYJISIPHO-
N " yAp https://m.edsoo.ru/ed440ca8
KMHETUYECKOU TeOpuu
s O6o6meﬂlfftr u CI/ICTeMaTI/IBaI_[I/’? 3HAHUI Bu6mmorexa LIOK
no teme "TepmommHamuka. TemoBbie
" PMOA https://m.edsoo.ru/c63f7¢10
MaIITuHbI
se O06o0mmeHne 1;1 ACI/ICTeMaTI/ISaI_II/ISI 3HAHUI Bu6uorexa IIOK
Mo Teme TpEeraTHbIE  COCTOSTHUSA
P " https://m.edsoo.ru/1d36b5b1
BenecTsa. PazoBble NEPEX0bl
157 O060011IeHNE U CUCTEMATHU3aIMs 3HAHUI Bbu6nmuoreka [JOK
no Teme "DieKkTpuueckoe mnoie" https://m.edsoo.ru/3bf0def9
1sq 060611161{'1‘4;13 U CHCTEMATH3ALNs 3HaHM Bu6mmorexa LIOK
no Teme "[loCTOSHHBIN 2IIeKTPUUSCKHI
" p https://m.edsoo.ru/71453¢ee6
TOK
159 O06o00mIeHe U CUCTEMAaTU3aIMs 3HAHUH bu6mmorexka [IOK
o TeMe "TokH B pa3nuyHbIX cpeaax" https://m.edsoo.ru/3d40077a
160 O06o001IeHe U CUCTEMAaTU3aIMs 3SHAHUH bu6mmorexka [IOK
o TeMe "MaruutHoe nosie" https://m.edsoo.ru/3b4c06ae
PesepBHBIIT  ypOK. 060061ueHHe u Bu6mmorexa LIOK
161 cUCTeMaTH3alvs 3HAHUM 10 TeMe

"DneKTpoMarHuTHas UHIYKIus"

https://m.edso0.ru/053e2248



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

PesepBubiii  ypok. OO600meHue u

162 . 1 bubmuorexa [JOK
SHCTeMaTHBaHHH SHatH " o Teme https://m.edsoo.ru/d6310bfd
MexaHnuyeckue KoJieOaHus

3 PesepBHBIl  ypoOK. O6vo61ueHI/Ie " | Bu6uorexa IIOK
SHCTeMaTHBaHHH SHaHIH HO,, Teme https://m.edsoo.ru/5e2bb&3d
DIIeKTPOMarHuTHBIE KOJIeOaHUs
PesepBubiii  ypok. OO600meHue u

164 CHCTeMaTH3allds 3HAaHMK TI0 TeMe 1 bu6mmoreka [IOK
"MexaHu4YeCcKre W SJIEKTPOMAarHUTHHIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"

65 PeszepBHBIIT  ypOK. O6UOGH.IGHI/IG u | Bu6uorexa IIOK
SHCTeMaT,,H Al 3HAHAE - T0 TeMe https://m.edsoo.ru/52ad1603
Onruka
PesepBHBIIT  ypOK. O6UOGH.IGHI/IG u Bu6uorexa IIOK

166 cUCTeMaTH3alvs 3HAHUU 10 TeMe 1
" " https://m.edsoo.ru/Sbeclc65
OcunoBbel CTO

. PesepBHBIl  ypoOK. O6vo61ueHI/Ie " | Bu6uorexa IIOK
SHCTeMaTHBaHHH 3HaHHHU 1o Te,l,w c https://m.edsoo.ru/f7¢59d38
KoprnyckysipHO-BOJTHOBOU JTyalii3M

6d PesepBHBIl  ypoOK. O6vo61ueHI/Ie " | Bu6muorexa IIOK
SHCTeMaTHBaHHf 3HAHMM - 1O TeMe https://m.edsoo.ru/1f511654
®du3uka aToma
PesepBubiit  ypok. O06o00meHue u

169 CHCTeMaTH3allis 3HAaHMH TI0 TeMe 1 bu6mmoreka [IOK
"du3zuka aTOMHOTIO sapa u https://m.edso0.1ru/905¢5¢ce0
3JIEMEHTApHBIX YaCTHIL"

0 PeszepBHBIIT  ypOK. O6UOGH.IGHI/IG u | Bu6mmorexa LIOK
SHCTeMaTHSaHHH SHaHHI,/,I fno  Teme https://m.edsoo.ru/2bffb94c
DeMeHThI acTpoPU3UKI

OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOIT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Guszuka. Mexanuka; yrinyonenHoe ooyuenue 10 kimacc/ Msxumes 751,
CunsikoB A.3. OO0I111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «JPODAY;
Axunonepnoe o6mectso «M3narensctBo «IIpocsemenue

» ®usuka. Monekymsprasa pusmka. Tepmonunamuka; yriayonennoe ooyuenue 10
kiacc/ Mskutes .., CuasikoB A.3. OO0I11eCTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO « [PODA»; AxunonepHoe o61ecTBo «M3naTeabcTBo
«IIpocBemieHue»

» ®usuka; yrunyonenHoe oodyuenue 11 knmace/ Kacesinos B.A. O6miectBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «/I[PODA»; AKIIMOHEpHOE OOLIECTBO
«3narensctBO «lIpocBemienre»

CoOopHuuk 3amna4 no ¢pusuke. 10 kimacce. 3abonorckuit A.A., Komuccapos B.D.,
[TerpoBa M. A.; JIPO®A, xopriopaius "Poccuiickuil yaeOHUK"

Co6opnuk 3anau o ¢usuke. 11 kmace. 3abonmorckuii A.A., Komuccapos B.®.,

[TerpoBa M. A.; JIPO®A, xoprioparus "Poccuiickuii yaeOHUK"

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®usuka. KonTposas 3Hanuit, ymenuii u HaBoIKOB. 10 - 11 kiaccel./3ab6otun B.A.,
Komuccapos B.H.; M.: IIpocsemienue

®dusuka. 10 xiracc. Meroanueckoe nocodue. Cunssuna A.A., Xomanna C.A.;

kopropauus "Poccuiickuii yueOHUK"



®wu3uka. 11 ximacc. Meroagnueckoe nocodbue. CunsiBuaa A.A., XommHa C.A.;

Koprioparus "Poccuiickuii yaeOHUK"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETHU
NHTEPHET

bubmoteka [{OK https://lesson.edu.ru/03/07

Menuanopran PLIOKOuMT http://videoportal.rcokoit.ru/byedlevel/5/2
O6pazoBatenbHbIi moptan "f kimacc" https://www.yaklass.ru/

O6pazoBatenbHbIl nopran "Pemry EI'D" https://ege.sdamgia.ru/






