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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe HAa YPOBHE CpEAHEr0 oO0mmero oO0pa3oBaHUS
pazpaboTaHa Ha OCHOBE TIOJIOKEHWH W TpeOOBaHMU K pE3ysbTaTaM OCBOCHHSI
OCHOBHOM 00pa3oBaTeabHOM Mporpammsl, mpejactaBieHHbx B OI'OC COO, a
TakKe ¢ y4€ToMm QenepanbHOi paboueit mporpammbl BocnuTanus W KoHnenmmn
npenoAaBaHus yueOHoro npeamera «Pusuka» B 00pa3oBaTEeNIbHBIX OPraHU3aIMIX
Poccuiickoit ~ depepanmu,  peaqM3yIOIMMUX  OCHOBHBIE  00Opa3oBaTEIbHBIC
IPOTPaMMBI.

[Tporpamma mo usuKe ompesenseT 00s13aTeIbHOE MTPEIMETHOE COJEpIKaHUE,
yCTaHaBIMBAET PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3JieioB
yu4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO Ipolecca, BO3PACTHBIX OCOOCHHOCTEM OOydaromuxcs.
[Iporpamma mo ¢usuke Aa€T NpeACTaBICHHE O LENAX, COJepKaHWUU, OOIIeh
cTpaTtermu OOy4YeHHUs, BOCHHUTAHHMS M PAa3BUTHS OOYYArOIIMXCS CPEACTBAMHU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3ydenne kypca ¢U3MKH YriIyOJEHHOTO YpPOBHS TO3BOJISIET PEaNn30BaTh
3aa4n MpodeCCUOHATBPHONW OPHEHTAIlMH, HANPABICHO HA CO3/IaHWE YCIOBUU I
NPOSIBIICHUSI CBOMX HWHTEIUICKTyaJbHBIX M TBOPYECKUX CHOCOOHOCTEH KasKIbIM
oOydJarmuMcsi, KOTOpble HEOOXOAMMBI I MPOJOJIKCHHsI 00pa3oBaHUsA B
OopraHM3anusax mNpodecCHOHaTbHOr0 00pa3oBaHUs IO pa3iUYHbIM  (U3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CIEIIMATbHOCTSM.

B mporpamme mo (Gu3WKe ONpeAeNsAIoTCS IUIAaHUPYEMbIe pe3yJbTaThl
OCBOCGHHS Kypca (U3MKH Ha YPOBHE CPEAHETO OOIIET0 00pa30BaHMS: JINYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yrinyOn€HHoM — ypoBHe).  Hayuno-
METOJIOJIOTUYECKOM OCHOBOW [UIsl pa3pabOTKu TpeOOBaHUW K JIMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaloluXCsl, OCBOMBIIMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE CcpelHero oOiiero oOpa3oBaHus Ha
yIIyOJIEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-1€ATEILHOCTHBINA TTOIXO/T.

[TporpamMma no pu3mKe BKIIOYAET:

IUTAHUPYEMBIE PEe3yJbTaThl OCBOEHUS Kypca (U3UKKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIC PE3YJIbTATHI 10 T01aM 00YUeHUS;

coziepkanue yueoHoro npeamera «Pusnka» 1o rojgam o0ydeHusl.

[IporpaMma 1o ¢Gu3MKe WMeeT MNPUMEPHBIM XapakTep M MOXET OBITh
UCIOJIb30BaHa YUUTENAMHU (DPU3HUKH JIJIS1 COCTABJICHHSI CBOMX pab0UYHMX POrpamMMm.

[TporpaMmMa no ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENEH U
NPEIOCTABIACT BO3MOXKHOCTA Ui peajH3allii  Pa3IUYHbIX METOJUYECKHUX
MOJIXOJIOB K TMpernoAaBaHUi0 (U3MKKH Ha YrIyOJNEHHOM YpOBHE MpPH YCJIOBHU
COXpaHEHHUs 00s3aTeNIbHOM YaCTH COAepKaHUsI Kypca.



dusnka Kak Hayka O HamOoJjee OOIIMX 3aKOHaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu’ 00 okpykatoieM mupe. LIkonpHbIM Kype HU3HKH — cCCTEMOOOpa3yOIUii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB U SIBICHUH, M3y4yaeMbIX XuUMUEH, Ouosoruei,
dbusndeckoit reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHEe (U3UYECKUX 3HAHUM Ompenenusio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIyYE€HHsI HOBBIX MATE€pPHAJIOB C 3aJlaHHBIMM cBoWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaa B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOH
KapTHUHBI MUpa oOydaromierocs, B (opMupoBaHHEe YMEHUN MPUMEHSATh HAy4YHBIN
METO/I IO3HAHUSI TP BBHIMOJIHEHUN UMHU Y4eOHBIX UCCIIEIOBaHUM.

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

Hoea uenocmmnocmu. B COOTBETCTBHM C HEM KypC SBIIETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3HKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepual Kypca (U3MKU
o0beMHEH BOKpYr (u3nueckux Teopuidl. Beaymmm B Kypce sBisgercs
(dopMUpOBaHUE MPEICTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
noJIe.

Hoesn zymanumapuzayuu. EE peanusanys NPEANonaracT HCIOJIb30BaHUE
TYMaHUTapHOTO NOTeHIMana (U3MYECKON HAyKH, OCMBICIEHHE CBS3M pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM oOOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMHU M 3KOJIOTHYECKUMH MPOOIEMaMH.

Hoen npuxnaonon nanpagnennocmu. Kypc ¢pusuku yriay0iaEHHOTO ypOBHS
IPEIOoJIaracT 3HaKOMCTBO € IIMPOKUM KPYT'OM TEXHUYECKMX M TEXHOJOTHYECKHX
NPUJIOKEHUH W3YYEHHBIX TEOpuUd M 3akoHOB. Ilpu 3TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoen 3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHHS JJIEMEHTOB
COJIEp)KaHUs, TIOCBALIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJOIHH, a TakkKe 00CYXIEeHHUs
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

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



BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHYECKHE OIBITHl MPU H3YYEHHH HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOThl MpakTHUKyMa. [Ipr 3TOM BO3MOKHBI
IBa crocoba peanu3zauud (PU3MYECKOro TNpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoaUTCs au60 B KoHIe 10 u 11 kmaccos, 1ubo 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 YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4aCTHHKaMHU 00pa30oBaTEIbHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEHN MOYypOYHOIO
IJJAHUPOBAaHMUSI U OCHaleHus kabuHera ¢usuku. [Ipu »TomM oOecrneunBaeTcs
OBJIaJicHUEe OOYy4YalOUIUMHUCS YMEHUSAMH TMPOBOJUTH TPSIMbIE U KOCBEHHBIC
U3MEPEHHs], UCCIEeIOBAaHUS 3aBUCUMOCTEH (DU3MUECKHX BEJIMYUH M IMOCTAHOBKY
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 W HESIBHO 3aJaHHOW (PU3NUYECKON MOJEIbIO, MO3BOJSIONINE TPUMEHATD
U3yYEHHbIC 3aKOHbl U 3aKOHOMEPHOCTH KaK M3 OJHOrO pasfena Kypca, Tak U
UHTErpUpysl MPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3AenoB. g KaueCTBEHHbIX 3a7a4
IPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEACKa3aHUe MPOTEKAHUS
bu3nYecKUX SBJICHUM U MPOIECCOB B OKPYXKAIOIICH KU3HU, TpeOyrolrue BbIOOpa
buznyecKoil MoAeNu A CUTYalluu PaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu PDPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIICUCHHUIO Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTO
YPOBHSI Ha YPOBHE CPEJIHEr0 OOLIEro 00pa30oBaHUs JOJKEH U3y4aThbCs B YCIOBHIX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
nabopaTtopHoe O0OpYyJOBaHUE Jisi BBIMNOJIHEHHs YKa3aHHBIX B Iporpamme Io
¢u3MKe yYEeHHYECKHX OIBITOB, JaO0OPATOPHBIX padOT M paboT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOe o0OopyaoBaHue (GopMupyercs B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMMe Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIUil s
UCCJIEIOBAHMUS  M3Yy4Yae€MbIX  SIBIIGHUA UM  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 oOOydJarommxcs. TeMaThudecKhe KOMIUICKTHI
71a060paTOPHOTO O0OPYMOBAHMS JOJDKHBI OBITH TOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOPHH.

OCHOBHBIMU TIETISIMU U3Yy4eHUS (DU3UKHU B OOIIEM 00pa30BaHUU SBIISIFOTCS:

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

pa3BHUTHE TPEACTABICHUI O HAyYHOM METOJie TO3HaHWS W (popMHpoBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

dbopMHEpOBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYCeHUS OCHOB
CTpOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKU;

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

dbopMUpOBaHWE NPEIACTABICHUA O POAM (DHU3UKKA IS 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 00eCTIeUMBACTCSl PEIICHUEM CIEAYIONNX 3a/1a4d B
mpoliecce n3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero o0pa3oBaHMUS:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHSAX,  BKJIIOYas  MEXaHUKy,  MOJEKYJISIpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI 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, MOJAPa3yMEBAOIINX CAMOCTOSTEIHLHOE CO3/IaHUE
bu3MYecKOo MOJEeNH, aJeKBATHOM YCIOBUSM 3ajJaud, B TOM 4HCIE 3aaad
WHKXCHEPHOTO XapaKTepa;

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

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

CO3/IaHHME YCJIOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIIECIOBATEIBCKOM,
TBOPUYECKOH JIeATETHHOCTH;



pa3BuTHE MHTEpeca K chepaM nmpodhecCuoHATHLHON ASSTENHHOCTH, CBI3AHHOU
¢ pU3UKOM.

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

Ha uzyuenue ¢pusuku (yrayOna€HHBINA ypOBEHb) HA YPOBHE CPEIHEr0 OOIIETo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HEZEIIO),
B 11 kmacce — 170 yacoB (5 yacoB B HEJIEIIIO).

[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.



COJAEPXKXAHHME 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.

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

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

MonenupoBanue (HpU3MUECKUX SBICHUM M MPOLECCOB (MaTepHalibHAas TOYKA,
a0COJIFOTHO TBEPJIOE TENO, HWJealbHAsl XKUJIKOCThb, HUJCATbHBIA Ta3, TOYEUHBIN
3apsn). ['unore3a. dusnueckuit 3aKOH, TPAHUIIBI €I0 MPUMEHUMOCTH. DuzndecKas
TEOPHUSL.

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

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

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

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

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pannyc-BekTop MaTepuasbHOM TOYKH, €r0 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 ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MAaTEPUAJIbHOM TOUYKU OT BPEMEHU U HX
rpaduku.

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



KpuBonmHenHoe  nBuxeHue. JIBMKEHHE  MATEpPUAIBHOW  TOYKHA  IIO
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKOpocTh. llepwon m wacTtoTta oOpaiieHus.
[leHTpocTpeMuTeEnbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U MOJIHOE
YCKOPEHHE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE TMPOLECCHI: CIUIOMETP,
JNBWKEHUE CHapsOB, LENHbIE, IIECTEpEHYATBIE W PEMEHHBIE IEpeaadH,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopens cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

Crioco0Obl uccineoBaHus IBUKEHUI.

WnrocTpanys NpeaenbHOro nepexoia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre NBUKEHUMN C UCIIOJI30BAHUEM MEXaHU3MOB.

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

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

Hamnpasnenue 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, nadvopamopnsie padomuol, npaKMUKyM.

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUsS MTHOBEHHOM
CKOpOCTH.

N3mepeHne ycKOpeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

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

U3mepenne  yckopeHUss ~ CBOOOJHOTO  mafeHUss  (PEKOMEH/I0BAHO
UCIIOJIb30BaHuE IIUPPOBOI TabOpaTOpuH).

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

N3yueHne IBHXKEHUS Tella MO OKPYKHOCTH C ITOCTOSSHHOM MO MOAYJIO
CKOPOCTBIO.

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

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MueprmaneHble cuctemsl oTcyéra. IlpumHnmn
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
MHEPTHOW MACCHI.

Cuna tspxkecTu. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO NaJEHHS OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckod IMMpOTHL. JIBUXKEHHE
HEOECHBIX TeN U X CIyTHUKOB. 3akoHbl Kerepa. IlepBast kocMudeckasi CKOpOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuna 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: IMOAIIMITHUKH,
JBHYKEHUE NCKYCCTBEHHBIX CIIyTHHKOB.

Hemoncmpauyuu.

HaOnronenue NBHKEHHUS TEN B MHEPLUUAIBHBIX M HEMHEPLUUAIbHBIX CHCTEMAX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

KaueHne nByX LWJIMHAPOB WM LIApOB Pa3HOM MAacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATILHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cWiI, BOBHUKAIOIIUX B PE3YyJIbTaTE B3aUMOIECUCTBUS TEIL.

N3mMepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U AJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IOKOsI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3mepenne paBHOACUCTBYIOUIEH CHII NP ABHKEHUU OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

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



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

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

N3mepenne koddduiieHTa TpeHus MO BEJIMYMHE YIIIOBOTO KoddduireHTa
3aBucuMoctu F.,(N).

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

W3ydeHne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpamaTeabHOE JBHXKEHUE
TBEPAOTO Tena. MOMEHT CHJIbI OTHOCHUTEIIBHO OCH BpaumieHus. [lnedo cuibl
CnoxeHue cuil, 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 TUIOIAb ONOPBI.

Tema 4. 3akonvt coxpanenus ¢ MexaHuke.

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 ummynbca MaTepUalbHOW TOUYKH. [IpencraBiieHHE O COXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MoOITHOCTb CHUIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkU. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUN MATEPUAIBHON TOUYKH.



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

CBsi3p pabOThl HEMOTEHIHUANbHBIX CHJI C W3MEHEHHEM MEXaHWYEeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIUH.

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, (PUIypHOE KaTaHWE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHue 3Hepruu Tena Mpu COBEPILICHUN PabOTHI.

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

CoxpaHeHHe SHEePTUH MTPU CBOOOTHOM Ta/ICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHne nMmyJiibea Telia o TOpMO3HOMY MYTH.

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

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

HccnenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHM.

N3mepeHre KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY MTYTH.

CpaBHEeHHE W3MEHEHUS MMOTCHLIUAIbHOW SHEPTUH MPYKUHBI C pabOTOM CHUJIBI
TPEHUSL.

Onpenenenue padOThl CHIIBI TPEHHUS MPHU JABWKEHUHM Tella 10 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka 1 TEepMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIsIpHO-KuHeTnyeckon Tteopun (MKT), ux
onbITHOe oOocHoBaHue. Jluddy3us. BbpoyHOBCKoe JBIKEHHE. XapakTep
JBW)KCHUSI M B3aMMOJICHCTBUS YACTHUI] BellecTBa. Monein CTpOeHHs TIa3oB,
KUIAKOCTEH M TBEPABIX TeN M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX



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

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

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

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon JlanbroHa. M3omponecchl B
UJeabHOM Ta3e C [IOCTOSIHHbIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIpe/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MeEXIy [JaBJIE€HHEM U  CPEIHEM KUHETUYECKOM  3Hepruei
NOCTYIATEJIbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJ HMJIEAJTBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUYECKON TEOPUU UICAIBHOIO ra3a).

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

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

Jlemoncmpayuu.

Mopenu 1BUXKEHNS YaCTHL] BEIIECTBA.

Monens OpOyHOBCKOTO JBUKEHMUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddysust 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 TOpsUYEil U XOJIOJHOM BOJOM.

W3yyeHne H30TEpMUYECKOro Mpouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3yueHne n30X0pHOro nporuecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

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



HyneBoe Hauano tepmoanHamukd. (CaMoONpou3BOJbHAS — peslaKcauus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuealbHOr0 raza B TEPMOJUHAMUKE — CHCTEMa YpaBHEHHII:
ypaBHeHUEe MeHaeneeBa—KnanelipoHa U BbhIpaXEHUE i1 BHYTPEHHEW >HEPTUMU.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHUEHTPALHs YaCTHUILl, BEICOKHE
TeMnepaTrypbl. BelpaxkeHue il BHYTPEHHEW 3HEPrud OJHOATOMHOTO HJICaIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

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

Tennomepegaya  kak  crmoco0  W3MEHEHHUS  BHYTPEHHEW  DHEPruu
TEPMOJUHAMHUYECKOW CcHUCTeMbl 0e3 coBepmieHus pabotel.  KonBekmwms,
TEIUIONPOBOJHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaenbHas W MOJIIpHAs
TEINIOEMKOCTH BelIeCTBA. YpaBHeHue Manepa. YienbHas TEIIOTa CrOpaHus
TorumBa. Pacuér kommuecTBa TEmIOTHI mpu Temwionepenade. l[lonstue 00
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 TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIHUT
eIMHCTBEHHAs aanadara. AGCOOTHas TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMUKM i1 HEPAaBHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO NEpeiaTh TEIUIOTY OT 0oJiee X0IO0AHOro Tena K 0ojiee HarpeTomy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MIPOTIECCOB.

[Tpuniunel aecTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

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

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IMPOIECCHI: XOJIOJIUIIbHUK,
KOHJUIIMOHEP, AU3EIbHBIA W KapOIOpaTOpHBIA JBUTraTeNHd, HapoBas TypOWHa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWUIM3alUs «TEIUIOBBIX» OTXOMIOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIM3AlUsS OMOOPTaHUYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TETUIOBOM» M 3JIEKTPOIHEPTHUH.

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUH.

Bo3nymHoe oraumso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH SHEPTHUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

H3mepeHnne yaenbHON 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 HACBIIICHHOTO Mapa OT TEMIIEPATypPhl, UX HE3aBUCUMOCTh
0T 00BEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BraxxnocTh Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannmmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
KpuctaiuioB. [lmaBieHne W Kpuctaim3auusa. YJIeJbHAas TEIIOTa IUIABICHUS.
Cyb6mumarusi.

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 YaCcTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[Tpeo6pa3zoBanue sHeprun B (Pa3zoBbIX Mepexoaax.

VYpaBHeHuUe TerIoBoro OanaHca.

[ToBepxHocTtHOe HaTsKeHHE. K03 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwisipasie siBinenus. JaBineHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opwmyna Jlannaca.

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

Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JIABICHUMU.

M3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnBITEl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHUsI.

Moenu HeHbIOTOHOBCKOM JKUIKOCTH.

CriocoOb1 M3MepeHuns BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunwr nepopmariuii.

Ha6mronenue manpix gedopmMariuid.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

N3yueHue 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIBJA.

N3yueHne CBOMCTB HACBIIICHHBIX MTAPOB.

N3mepenne abCOMIOTHOW BIIAXHOCTHM BO3JyXa M OILIEHKa MAaccChl 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.

OnekTpu3aluss Tel U e€ MpOosBICHUSA. OJEKTpUYecKuid 3apsa. [Ba Buaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOAHUKM, NOHMAJIEKTPUKH ¢  MOJYIPOBOJIHUKH.
OneMeHTapHbld JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHHs BJIEKTPUUYECKOTO
3apsza.

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

DieKTpudecKoe nojie. Ero AeicTBre Ha JIEKTPUUYECKUE 3apsiJIbl.

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

[IoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMMOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. lloTeHnumanbHast >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 3apsna. Ilome paBHOMEepHO 3apsbkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOro Mo 00bEMy mapa. [lose paBHOMEpHO 3apsKEHHOU
OeckoHEeYHOM TIocKOCTH. KapTuHbl JMHUM HAnpsLKEHHOCTH JTHX MOJeH U
SKBUIIOTCHIMAIBHBIX TOBEPXHOCTEN.

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

JusnexTpuku B OJIEKTPOCTATUYECKOM  MOJIE. Jwusnextpruueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
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, TeHepaTtop 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 KOHJIEHCAaTopa.

3apsKka 1 paspsjika KOHIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

OueHka cuil B3auMOIEHCTBUS 3apSKEHHBIX TET.

HabGnronenue npeBpallieHus SHEPTUH 3apsKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3JIy4EHUs] CBETOANO/IA.

M3ydeHne 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 JUIMHBI M IUIOWAAU TOIEPEYHOIO0 CEYEHUS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

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



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

MOMHOCTh 3JIEKTPUYECKOro ToKa. TemioBas MOIIHOCTb, BhIIEIsE€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.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTUN.

Jlemoncmpayuu.

M3mepeHne CUibl TOKA U HANIPSKEHUS.

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

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

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU TOCTOSIHHOM
HaIpsHKEHUU.

[Ipssmoe nzmepenune D/IC. 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 PEZUCTOPOB.

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 rajbBaHMYECKOTO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUU.

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 paznruunsix cpeoax.

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



OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHHKNY. CobOcTBeHHass W TOpUMECHas  MPOBOJUMOCTH
noJynpoBoHUKOB. CBoMCTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPHUOOPHI.

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

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
paspsan. Paznmuynele TMIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lma3ma.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: Ia30pa3psiIHbIC
Jammbl, AJIEKTPOHHO-JIydeBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOpHI: AMOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAUOJ, TajdbBaHUKA, paUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauyuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 31ekTposimza dapanes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOIUMOCTH METAJUIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TNOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Habmonenue snexrposnnsa.

W3mepeHnne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTHBIICHHST — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphl.

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,
Jab0paTopHbIe pabOThI, MPAKTUKYMY).

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 MEM 00068 HAYUHO20
no3HanuA: SBICHUE, Hay4YHBIA (DaKT, THIOTE3a, (pU3NYECKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
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: Mmexanndeckoe ABUKEHUE B KUBOW Tpupoje, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKpYKaloLeH Cpenbl,
yTHiIn3anuss OHMOOPraHMYECKOro TOIUIMBA I  BBIPAOOTKH  «TEIJIOBOW» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalIWJUISIPHbBIE 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, peméryaTble KOHCTPYKIIMU), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET W JPYTHUE), JBUTATEIh BHYTPEHHETO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAMJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIYYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaJioB, 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 TCXHOJOIMYCCKHC IPOLCCChI: IMPUMCHCHHUC

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

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

Kaptrna nuHUN MarHMTHOW MHIYKIIMYU TIOJISI NIMHHOTO 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 ABMKEHMS My4YKa JIEKTPOHOB B MArHUTHOM MOJIE.

[TpuHIMDO JNENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

HccnenoBanre MarHuTHOTO IMOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne 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.

SIBienue ANEeKTpOMarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MAarHUTHOU
uHayKunu. OJIC wHAOyKnuu. 3aKOoH JieKTpoMarHuTHOW wuHaykuuun Oapanes.
Buxpesoe anexrpudeckoe nozie. Toku Dyxo.

OJC uHAYKUMHM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTHM B LIE€MM 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.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHON) TpyOe.

SIBiIeHME CAaMOMHTYKIIH.

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

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.

Onpenenenne MHAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHNS] CAMOUHAYKIINAH.

COopka MoJien 3JIEKTPOMarHUTHOTO 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 sHepruu). BoiBon
JTUHAMUAYECKOTO OMUCAHUS TAPMOHUYECKUX KOJICOAHUN U3 MX YHEPTreTUYECKOTO U
KMHEMAaTUY€CKOTO OMUCaHMUSL.

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

[lepmon m uacrora komeOanuii. I[lepmom mambix CBOOOTHBIX KOJIEOAHWI
MaTEeMaTUYeCKoro MasTHHKa. llepnos cBOOOAHBIX KoOIeOaHMW MPY>KUHHOTO
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 3aTyXarmux KojaeO0aHUi 1 3aBUCUMOCTH NIEPUOJIa 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 mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

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

M3y4yeHune nBUKEHUS HUTAHOTO MasTHUKA.

[TpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 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. BbIHYyXI€HHBIE
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.



Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

Nzyuenue tparnchopmaropa.

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

Ha0ntonenue 351eKTpoMarHuTHOrO pe30oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH 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: OTpa)X€HHE, MpeJoMieHHe, MHTepdepeHIHs 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 CPEJIbI.

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

Hemoncmpauyuu.

OOpa3zoBaHue U pacpPOCTPAHEHUE MTONIEPEUHBIX U MPOIO0IBHBIX BOJIH.

Koneobuomeecs Teo Kak MCTOYHHK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Hab6monenue natepdepeHny U AUPPaKku MEXaHHUYECKUX BOJIH.

AKYCTHYECKHUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHNE.

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

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

Oo6napyxeHue nHGPAKPaCHOTO U YIbTPA(PUOIETOBOIO U3ITyUYECHHI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



W3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

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

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

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

[lonHoe BHyTpeHHeEe oTpaxkeHue. [IpenenbHbIil yroya MojaHOTO 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
MOKA3aTes MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox nyda, MpOUIEAIIEro JWH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoi ocu. IlocTpoeHne wu300paKeHH TOUKHM W OTpe3ka NpsMON B
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 KOIEPEHTHBIX HCTOYHHUKOB. IIpuMepsl KilacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

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

[lonspuzanus ceera.

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

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanre npeioMIIeHUsI CBETA.

HaOnronenue 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 nuppakiIMOHHON 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  Kjiaccuyeckod — mexaHuku.  [loctynatsel
CIIELIMAIbHOW TEOPUH OTHOCUTEIBHOCTH.

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

DHEPrusi U UMIYJIbC PEIATHBUCTCKON YaCTUILBI.

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



TexHHUYEeCKUEe YCTpPOWCTBA M TEXHOJIOTMUECKHE IPOLECCHI: CITyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEU 3apSKEHHBIX YACTHIL.

YyeHnueckui IKCIEPUMEHT, JIa0opaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPrUM  PEISTUBUCTCKMX 4YacTuil (1o
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUI B MATHUTHOM TI0JIE).

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 aOCOJIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxaroulyr 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 nzmepenuii B Mukpomupe. COOTHOLIEHUSI HEONpPenenEHHOCTEH
[eitzenoOepra.

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

Jlemoncmpayuu.

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU MJIACTUHOM.

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 pororddexra.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIHUO/ OT HAIIPSIKEHUSI.

Tema 2. Quzuka amoma.

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

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



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

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBera. Jlazep.

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

Jlemoncmpayuu.

Mopnenb onsita Pesepdopra.

Ha0nronenue nuHeyaThIX CIEKTPOB.

YCTpONCTBO U IECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUS.

Yuenuueckuit sxcnepumenm, 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
opranu3msbl. EctrecTBeHHbIi QoH nznyuenus. JJozumerpus.

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

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

Mertoapl perucTpanyuy 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 TEXHOJOTHUYECKHE MTPOLIECCHI: TIO3UMETP, Kamepa
Bunbcona, spaepHblii  peakTop, TEPMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yyenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.



Ortarbl pa3BUTHs aCTpOHOMUHU. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
acTpoHoMuHU. [IpUMEHMMOCTH 3aKOHOB (HU3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 0OBEKTOB.

Mertonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpPEMEHHBIE ONTHYECKHE
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 3BE3] TJIABHOM IIOCIENOBATENBHOCTH. BHyTpeHHee crpoeHue
3BE311. COBpEMEHHBIE MPEJACTABICHHS O MPOUCXOXKACHUU U 3BoIonMU CoJiHIA U
3BE3/. DTanbl )KU3HU 3BE3I.

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

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

Maciuradnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qHOr0 HeOGa HEBOOPYXKEHHBIM TJIA30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUJIOKEHUH JJI ONpeesIeHUs MOJO0KEeHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be31Hs CeBEpHOro Modyliapuss U SpKUe
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.

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

O6o01maronee NOBTOPEHUE.



O0o00uIeHNE U cUCTEMAaTU3alKs COEpKAHUS pa3liesioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHATIBHOM TEOPUH OTHOCUTENBbHOCTWY», «KBaHTOBas
busnka», « JIEMEHTbl ACTPOHOMHUH U ACTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTHYECKOH,
COLIMAJIbHON M ATHUECKOH c(epax AesTeNbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOU KapTHHE MUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CUCTEMATU3UPYIOIICH, OOBSCHUTEIBHOM W  MPOTHOCTHYECKOW  (DyHKIUMN
dbuznyecKoil Teopuu, posib GU3NUECKON TEeOpUH B (POPMHUPOBAHUHU TIPEACTABICHUN
0 (hU3MYECKOM KapTHHE MHUpPA, MECTO (PU3MUECKON KapTHUHBI MUpa B OOIIEM PSIIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIe CBA3M.

N3yuyenune kypca ¢usuku yrayonéHHoro ypoBHa B 11 kiacce
OCYIIECTBIISIETCS ¢ YUETOM COJIEPKATEIBHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUS, CEA3AHNHbBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SIBJICHUE, HAY4YHBIA (DaKT, THIOTE3a, (pU3NYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJIEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpOBas 1adbopaTopus.

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

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

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, 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: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANIEKTpOJBUTATENb SIKOOM, TeHEepaTOp MEPEMEHHOrO0 TOKAa, WHIYKIMOHHAs IMeub,
JIMHUU DJIEKTpONepeiay, dJIEKTPOIBUTaTENb, pajap, PaauoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-neub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



IPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEUHas Oatapesi, CIIyTHUKOBBIE
IIPUEMHMKH, I€PHAsA DJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS YyuyeOHOro mnpenMera «Du3nka»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEW TMO3HMIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0OIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alli OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON IESITEILHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOIIETOCS  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJI€Ha POCCUIICKOI0 00IIEeCTBAa;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUYECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECSATEIBHOCTh B UHTEPECAX IPAKIAHCKOTO
oO1recTsa, y4yacTBOBaTh B CaMOYNpaBICHHMM B 00pa3oBaTelIbHON
OpraHM3allNy;

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

e TOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IPpaXXIaHCKOMN UIECHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

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

e CIIOCOOHOCTBH OIEHWBATH CUTYAIlUIO ¥ 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 (PU3NIECKON HAYKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuHbIM chepam npodecCHOHATBHON e TeIbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBepLIaTh
OCO3HaHHBIN BbIOOp Oynyiiel npopeccuu U pearTu30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC IIJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpPa30BaHUIO M C€aMOOOpa30BaHUIO B
oOnactu (pU3UKHU HA IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

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

IUIAHUPOBAHWE M OCYLICCTBICHHUE ACHUCTBUI B OKpYXAIOLIEH cpele Ha
OCHOBE 3HaHUA LI€JIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHre OmNbITa AESATEIbHOCTH HKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE.

HEHHOCTH HAYYHOI'O IO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKHU;

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

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE JeiicCTBUSA
Ba3oBble Jjornueckue AeicTBUA:

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

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

BBISIBISITh  3aKOHOMEPHOCTM UM NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NYeCcKUX SIBICHUSX;

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

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHHUBaTh COOTBETCTBUE
pe3yJIbTAaTOB 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 TEPMHUHOJIOTHEH, KIIFOUEBBIMH TIOHATHUSMU U METOJaMHU
(bu3nYeCKON HAYKH;



BJIAJCTh HAaBBIKAMH  y4E€OHO-HCCIICIOBATEIILCKON | MIPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3anad  (U3HIEeCKOro
COJICpKaHMSl, TPUMEHECHHIO PA3JIMUYHBIX METOO0B MO3HAHMUS;

BJIQJIETh BHUJAAMHU JACATEILHOCTH II0 TOJYYEHHIO HOBOTO 3HAHMS, €ro
WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JaHHHM y4EOHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh THUIOTE3y €€ pelIeHUs, HaxXOJIUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOMX YTBEP)KICHHM, 3a/JaBaTh MapamMeTpbl U KPUTCPUU
pEIICHMS;

aHAJU3UPOBAaTh TIOJYYEHHBICE B XOJI€ PCIICHHMS 3aJaud Ppe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTh, MIPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

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

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
yMETh TMEPEHOCUTh 3HaHWS 10 (U3MKE B MPAKTUYECKYH0 00JIacTh
JKH3HEIEITEIIbHOCTH;

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

Pa6ora ¢ undpopmaunmeii:

BJIa/IeTh HaBBIKAMHU MOJIyuyeHUs MH(pOpManuu (PU3MUECKOTO COAEp KaHUA
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHpPETALMI0 MH(POPMALUUA PA3TUUYHBIX
BUJIOB U (hOPM TNPEJCTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

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

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMSI B Pa3IMYHBbIX (hopmarax ¢
y4€TOM Ha3zHaueHus HUHGOpMAIMM M UEJIeBOM ayAuTOpUHU, BBIOUpas
ONTUMANIbHYIO (OpPMY MPEICTABIICHUS U BU3yaJIU3all1H.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



OCYHIECTBIISATh OOILIEHHME HAa Yypokax (U3UKK W BO BHEYPOUHOU
NEATEIIbHOCTH;

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

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

IIOHMMATb W MCHOJB30BAaThb  IPEMMYLIECTBA  KOMAaHIHOM U
WHIUBUYyaIbHON paOOThI;

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

IIPUHAMATh LEIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTHXKEHHUIO: COCTAaBJIATH ILIAH
JNEeUCTBUH, paclpeessaTh POIM ¢ Y4ETOM MHEHUH YYaCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

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

[pe/uiaratb HOBBIE IIPOEKTHI, OLICHMBATH WJEU C IO3ULUUM HOBU3HBI,
OPUTHHAIIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

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

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

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

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

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeaAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUN;

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

OTICHUBATH TPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:



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

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

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

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

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX TP aHAIU3E PE3YJIbTATOB
JICATEIILHOCTH,

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IIPU aHAIU3E PE3YJIbTATOB
JIESATCIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

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

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

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHs COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHC K
OMOIIMOHAILHBIM W3MEHEHUSIM WM 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 TOHMMATh AMOITMOHAIEHOE
COCTOSIHWE JPYTUX, YYHTHIBATh €r0 TPHU OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPAUBATh
OTHOIIIEHUSI C JPYTUMHU JIIOJABMH, 3a00THUTHCS, MPOSBISATH HHTEPEC U
paspemniaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenus B 10 knacce mpenMeTHbIE pe3ylbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHMUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
AKOJIOTUYECKON, COLMAIBbHOM U ATHYECKOM cdepax AesTeTbHOCTH
4eJIoBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOI Hay4HOU KapTHHE MUPA,
3HAYEHUE ONMCATEIBHON, CHUCTEMATH3UPYIOUICH, OOBSICHUTENLHOU WU
MPOTHOCTHYECKOW  (PyHKIUH  (HU3UYECKON TEOPpUU — MEXAHHKH,
MOJIEKYISIpHON (DUBUKH M TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUU B
(bopMHpPOBaHUY MTPEACTABICHUHN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (Qu3nyeckux Ten u
MpOIIeCCOB (SIBICHWI): WHEpIMaNbHAs CHUCTeMa OTcuéra, abCOIIOTHO
TBEpIOE TEJIO, MaTepHaIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOOJHOE mTajeHue, alCOMOTHO ympyras jaedopmaius, aOCOTIOTHO
yHIpyroe u abCOMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, KUJKOCTU
U TBEPAOro (KPpUCTAIUIMYECKOI0) Teja, UAealbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE IEKTPUYECKOE TOJIE;

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

aHANMM3UPOBaTh W OOBICHITH MEXAaHWUYECKHUE TIPOIECCHl W  SBIICHHS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KHUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M TEepeMEIlEHUs,
3akoHbl HplOTOHA, mNpUHIMO OTHOCUTENbHOCTH [anmmnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBsI3b PabOTHl CHUJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPTruH,
yCIIOBUSI paBHOBECHS TBEPJOrO Teia), MPU OSTOM HUCIOJIb30BATh
MaTeMaTH4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
MPUMEHUMOCTH (U3UUECKUX 3aKOHOB: MpeoOpazoBanwmii [ ammies, BTOporo
U TPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMMIyJibca U
MEXaHHUYECKOI IHEPTUH, 3aKOHA BCEMUPHOTO TSTOTEHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLECCHI U SIBJICHUS, UCIOJIb3YS
ocHoBHble mToNOkeHUsT MKT u 3akoHbl MoOJIeKyJIsApHON (QU3MKK U
TepMOJUHAMUKUA (CBA3b JABJIEHUS HWJEAIBbHOrO Tra3a CO CpelHel
KUHETHYECKOW JHEPIUEd TEIUIOBOTO JBHXXEHHS W KOHLECHTPALMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEIHEH KHHETUYECKOU
DHEPIrUeN TEMJIOBOTO ABWKECHHS €T0 YaCTHL, CBS3b JTABJICHUS UIECATbHOTO
rasa C KOHUEHTpAlMeW MOJIEKYJI M €ro TEMIEPaTypou, ypaBHEHHUE
MeunneneeBa—Kianeipona, MNepBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBJICHUSA, HCIOJb3YS
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI AJIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOrO MOJIA, IPUHLMI CYIEPIO3UIUN IIEKTPUYECKUX
IIOJICH, NIPU ATOM YKa3bIBas YCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IIPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
UEeNM U U1 3aMKHYTOM JJIEKTPUYECKOM ILenu, 3akoH J[xoyis—JIeHna,
npasuiia Kupxroda, 3akonsr dapajes 1uist 31€KTpOIn3a);

OMUCHIBATh (PU3WYECKUE TPOLIECCHl U SBJICHHS, WCIOJb3YS BEIMYWHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJl, CHJIA,
MOMEHT CWJIbI, [JaBJEHUE, IOTCHUHAIbHAs] OHEPIUs, KUHETUYECKas
SHEprusi, MeXaHU4ecKas SHeprus, padoTa CHIbl, LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHUs, MOILHOCT,
SHEpPrusl B3aUMOJCHCTBHUS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
HEprus ymnpyroi gedopmainuu MOpPYKUHBL, KOJIMYECTBO TEIJIOTHI,
aOcoyIoTHAsI TeMIieparypa Teia, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSA
SHEpPrusl HUACATLHOTO OJIHOATOMHOrO Tra3a, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3nyxa, KIIJ wuaeambHOrOo TEILIOBOrO
JIBUTATEIIA; AIEKTPUUYECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO MOJIA,
HalpspKEHHOCTh TOJISI TOYEYHOTO 3apsija WM 3apspKEHHOrO Iapa B
BAKYyME W B JUAJIEKTPUKE, IOTEHIMAN 3JIEKTPOCTATHYECKOTO TOJI,
pPa3HOCTb  IOTEHLMAJNOB, JJEKTPOABIKYLIas  CUja, CWiIa  TOKa,
HaIIpsDKEHWE, MOLIHOCTh TOKA, OJJIEKTpUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHUE yYacTKa LENH C TMOCIEIOBATEIbHBIM U
IapajuleNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUS IIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKAaHHUS  (PU3MYECKHX  SIBJICHMIA:
MEXaHMYECKOE JBWKEHHE, TEIUIOBOE JBIMIKCHHME YacTHI] BELIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBWKEHUE, AUPPy3Usi, HCIapeHHe,
KHUIICHUE U KOHJECHCAUus, IUIaBJICHUE U KPUCTAJUIM3aLUsl, HAlIPaBICHHOCTb
TEIUIONEpEeAaum, JIEKTPU3ALHNS TeJl, SKBUIIOTCHIIMAIBHOCTD ITOBEPXHOCTH
3apsKEHHOTO IIPOBOIHUKA,

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MYECKON BETUYMHBI OT
OpPYyroi C  HUCIOJIB30BAaHWEM  MPSAMBIX  W3MEPEHHH, TIIpU  3TOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATHh pPE3YyJbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEJIMYMH B BHUAEC TIpapuKOB C YYETOM



aOCOMIIOTHBIX MOTPEITHOCTEN NU3MEPEHHI, IeNaTh BHIBOABI MO pe3yIbTaTaM
UCCIIEIOBAHMUS;

IPOBOJAUTH KOCBEHHbIE M3MEpPEHUs (U3HUECKUX BEIMYWH, MPU ITOM
BBIOMpaTh ONMTHMAIBHBIA METOJ M3MEPEHUs, OICHUBATh AOCONIOTHBIC U
OTHOCHUTEIIbHBIC ITOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUM;
IPOBOAUTDH OMBITHI 10 MPOBEPKE MPEITI0KEHHON THIOTE3bl: TNIAHUPOBATh
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBAThH
MOJTy4YeHHBIC PE3yJNbTaThl U JENIaTh BBIBOJ O CTaTyce MpeaoKEHHOM
THITOTE3HI,

coOroAaTh MpaBmiia OE30MacHOTO TPy/Aa MPH MPOBEICHUN UCCIICIOBAHUNA
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIEIOBATENIbCKONM M IMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHUS;

pemiath pacy€THBIE 3aJadydl C SBHO 3aJaHHOW ¥ HESBHO 3aJIaHHOM
¢u3znyecKkoil MoJeNbI0: Ha OCHOBAaHUM aHAIM3a YCIOBUS OOOCHOBBIBATH
BEIOOp (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,
aHAJIM3UPOBaTh PE3yJbTaThl M KOPPEKTUPOBATh METOJbI 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 pacCykKIEHUI C ONOPOl Ha U3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHHUS;

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

OPUBOJUTH MPUMEPHI BKIAJa POCCHUCKUX W 3apyOexHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUSI OBITOBOM M TIPOU3BOICTBEHHON
JESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMHU MPOILIECCAMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
IPUPOIOTIONH30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJB30BaHUHU JOCTH)KCHUN
HAyKH M TEXHOJOTMHA JUIS JaJbHEUIIET0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;



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

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

paboTaTh B TIpymIme ¢ HUCHOJIHEHUWEM Pa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbI, PAIIMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJI€KBATHO OIICHUBATH BKJIAJ KaXXJOrO U3
YYaCTHUKOB TPYMIIbI B pEeLICHUE paccCMaTpUBaeMoil poOIeMbl;

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

K xonny oOyuenuss B Il knacce mpenMeTHBIE pe3ylbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COIMAIbHOM M 3TUYECKOU cepax NeaTenbHOCTH YeJOBEKa, pOib U MECTO
Gu3MKN B COBPEMEHHOM 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 SJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUA,
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 PEAKLUAX, 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



¢uznyeckux BENMMYUH B BHIE TIpapukoB C YYETOM aOCOTIOTHBIX
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 IO MPOBEPKE MPEIIOKEHHON TMIOTE3bL: NIAHUPOBAThH
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



HAyKH M TEXHOJOTMH JUIs JalbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
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 pPOJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATIBFHO PACIpPEAesiTh ACITeIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIIBI B PELICHUE PacCMaTpUBAEMOI MPOOIIEMBI,

HPOSIBJIATh MOTUBAIMIO K Oyayiiel npodeccuoHaibHOl AesITeIbHOCTH O
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.



TEMATHUYECKOE 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.cdsoo.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
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3nen 1. 9JIEKTPOIUHAMUKA
bubmunoreka LIOK
L1 MarrurHoe nose 14 https://m.eds00.ru/39859¢f1
bubmunoreka LIOK
1.2 DJIEKTpOMAarHuTHas: MHYKIHS 13 1 hitps://m.cdsoo.ru/39859¢f1
Uroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
but6mmoreka [IOK
2.1 MexaHnnueckue KoJieOaHus 10 hitps://m.edsoo.r/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.eds00.ru/39859¢f1
but6mmoreka [IOK
24 Onria 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
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Pa3nea 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¢f1
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. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zaius u 00o0meHne
71 IIPEAMETHOTO COAEPKAHMS U OIIbITA 15 bu6bnuorexa [IOK
' NEeSTENIbHOCTH, TPHOOPETEHHOTO MTPH https://m.eds00.1ru/39859f1
u3yueHnn kypca ¢usuku 10 — 11 kmaccon
Uroro no pazgeny 15
bubmunoreka LIOK
Pescpiioe Bpems 10 https://m.eds00.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 16



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

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabsuble IIpakTuyeckue
n/n Bcero u3yuyeHusi  oOpa3oBaTejibHbIE
padoThI padoTsI
pecypchl
1 ®dusnka — pyHIaMeHTaIbHAS HayKa O 1 bubanorexa HOK
IpupoJe https://m.edsoo.ru/1beef346
) Hayunblil MeTOA MO3HAHUS U METO/BI 1 bubmmoreka [JOK
ucciae0Banus GU3NUECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECCE
3 HO3HaIrII)I/I$I MPUPOIEI pHa6Jn0p;[eHHe u 1 buGnnorexa LIOK
PHPOAEL- https://m.eds0o0.ru/34¢49931
HKCIIEPUMEHT B (PU3UKE
4 Crioco0bl u3MepeHus: GU3HIeCKux | bubanorexa HOK
BEJIUYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAS U OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (HU3UIECKUX 1 bubmorexa [TOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonenupoBanue B ¢pusuke. Poib u
6 MecTO (PU3UKU B GOPMUPOBAHUU 1 bubmmoreka [JOK
COBPEMEHHOM Hay4YHOUW KapTUHBI MHUPA, https://m.edsoo.ru/eabbded1
B MMPAKTUYECKOMN AEATEIBHOCTH JIIOAEH
Mexanunueckoe aBuxenue. Cucrema
7 orcuera. OTHOCUTEIBEHOCTD | Bbu6nmuoreka [JOK
MEXaHU4eCcKoro aABuxenus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aul MEXaHUKH
8 Pagnyc-BekTop MarepuanbHON TOUKH, 1 bubmmoreka [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
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CTO IMPOCKIMU HA OCHU KOOpAUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Wx mpoekiuu Ha OCH KOOPIUHAT

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

PaBHOMEpPHOE ITPAMOIMHENHOE
nBkenue. ['papuueckoe onucanue

Bbu6nuoreka [JOK

? PaBHOMEPHOTO MPAMOJIUHENHOTO https://m.edso00.ru/89ba7190
JBUKCHUS

10 CroxeHue nepeMeeHnii 1 CKopocTel. bubanorexka HOK
Pemenue 3agaq https://m.edsoo.ru/761d18aa
HepaBHomepHOE ABUKEHUE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. bubanorexka HOK
[IpssMonuHETHOE ABUKEHHE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padpuaeckoe onrcanue

12 MPSMOJIMHEHOTO JIBHXKEHUS C buGnnorexa LIOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOonHOe majeHue. Y CKopeHue

13 CBOOOIHOTO MaJeHus. 3aBUCUMOCTD Bbu6nmuoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢c
BPEMEHU U WX TpaduKu

14 JIBukeHue Tena, OpOIIEHHOTO MO/ Bbu6nmuoreka [JOK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4£5
Kpuonunerinoe npuxenue. [[Brmxenue
110 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopocts. [lepron u yacrora. bubmmorexa [OK

https://m.edsoo.ru/33196fbe
LlenTpoCTpeMHUTENBHOE U TTOJIHOE
YCKOpEHHUE
16 KonTtponsHas pabora no Teme bubmmorexa LHOK

https://m.edsoo.ru/1242{32¢



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
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"Kuuemaruka"

[TepBbIif 3akoH HproTOHA.
HNHuepuuanbHble CUCTEMBI OTCYETA.

bu6mmoreka [IOK

17
[IpuHiun oTHOcUTENbHOCTH | anues. https://m.edsoo.ru/5a9e4a64
HennepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHOz€MCTBYIOIIIAs CUJIA. bubanorexa HOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiictue Ten. Tperuit 3aKkoH Bbubnmuoreka [JOK
Hprotona https://m.edsoo.ru/57dba505
[Ipunnun cynepno3unuu cuil. Perenue
20 3ap aqlria 1} }I]/IHMSHGHI/I: 3aKOHOB bubnmorexa LIOK
A P https://m.edso00.ru/bdf997tb
Hsrorona
3aKOH BCEMHUPHOTO TATOTEHUSI.
21 Ok . CTh IPAaBUTALMOHHOM U bubmmorexa LHOK
BHBaHfHTHO P H https://m.edsoo.ru/9aba2b0a
WHEPTHOM MaccChl
” Cuita TSKeCTH U yCKOpEHHE bubmmoreka [JOK
CcBOOOIHOTO ITaEHUS https:/m.edso00.ru/22757126
JIBukeHre HEOECHBIX TE U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmoreka [IOK
23
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa
Bbu6nmuoreka [JOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena hitps://m.cdsoo.ru/0ac2cd84
Cuna tpenust. [Tpupoaa v BUAbI cui bubanorexa HOK
25 TpeHus. JIBUKEHHE B KUIKOCTH U Tra3e ¢ https://m.edsoo.ru/1fa86499
YYETOM CHUITBI COITPOTHUBIICHUS CPEIbI https://m.eds00.1ru/2¢cb29676
2 JaBnenue. I'mapocratnueckoe bubnuoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK
27 [TocTynarensHOE U BpalareibHOE bubmmoreka [JOK
JIBUKEHUE TBEPJIOTO TENa https://m.edsoo.ru/2b95d57¢
73 MOMEHT CUJIbl OTHOCUTEIBLHO OCH bubmuorexa [JOK
BpaieHus. [1neqo cuibl https://m.edso00.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
29 TBepAoMy Teny. LleHTp TsxkecTu Tena. bubanorexka HOK
VYcnoBus paBHOBECUS TBEPAOTrO TEIIA. https://m.edsoo.ru/9aa79a7d
Bunael paBHoBeCcHs
bu6mmoreka [IOK
30 Pemerre saa< https://m.edsoo.ru/dc1caac0
31 KoHnTponbHas pabota mo Teme bubanorexa HOK
"Tunamuka. CTaTuka TBepJoro Tena" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHOU TOYKH,
1 CHUCTEMBI MaTEpUANIbHBIX TOYEK. LleHTp bubmmoreka [JOK
MAacC CHCTEMbI MAaTEPHATBHBIX TOUECK. https://m.edsoo.ru/4bb8294b
Teopema o ABMKEHUHU LIEHTPaA Macc
NmMnynbe cuibl 1 M13MEHEHUE UMITYJIbCA
33 Tena. 3aKOH COXPAaHEHUS UMITYJIbCA. bubmorexa [TOK
https://m.edsoo.ru/13f0a221
PeakTnBHOE NBIKEHNE
MoMeHT uMItysbca MaTepUAILHON
34 Touku. [IpencraBnenue o coxpaHeHun bubmmoreka [IOK
MOMEHTA UMITYJIbCA B [IEHTPAIBHBIX https://m.edso0o.ru/d6532eb9
MOJIAX
Bbu6nmuoreka [JOK
35 Penterrte 3aza https://m.edso0o.ru/f7706d63
36 Pabota cuiibl Ha MajJIOM M Ha KOHEUHOM bubmuorexa [JOK

nepemeniennn. [ padpuueckoe

https://m.edsoo.ru/913974¢7
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npezcTaBiIeHne pabOThI CHIIBL.
MomHoOCTE CHIIEI

Kunernueckas sneprus. Teopema o0

37 W3MEHEHMN KMHETHYSCKOHN SHEPTUU bubmorexa LHOK
. P https://m.edsoo.ru/9a5e2e74
MaTepualbHOU TOUKU
IToTennuaabHBIE U HEMOTEHIINAJIHHBIE
38 cuinl. [TorennmanesHas >Heprusa. Bropas bubmorexa LOK
’ privt. p https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
TpeTbst KocMHUUecKas CKOpocThb. CBs3b
paboThl HEMOTEHITHATBHBIX CHUII C
. bu6mmoreka [IOK
39 M3MEHEHUEM MEXAHUYECKOU SHEPTUU
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON YHEPTrUU
Yupyrue u He W€ CTOJIKHOBEHHUSI.
40 N E:II;GHI/IG Beynﬂp }.]"IFJ'II/I JIST eaabHOMN bubmorexa LIOK
P PHY a a https://m.edsoo.ru/f30f43b6
JKUJTKOCTH
A1 KonTtponbHas pabora no Teme "3aKoHbI bubmmoreka [IOK
COXpaHEHHUs B MEXaHHuKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBicHU 0 IPUPOJIC
P PP bu6mmoreka [IOK
42 TermioTel. OcHoBHEIE TTONI0xkeHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEHHUE
Crtpoenue ra3000pa3HbIX, KUJIKHX U
43 TBEPALIX TEJI. XapakTep IBUKCHUA U bubmorexa LIOK
P L P P https://m.edsoo.ru/c44d02¢e2
B3aMMOJCHCTBHUS YaCTHII BEIIECTBA
Macca u pazMmepsl MOJIEKYT (ATOMOB).
P P ya ( ) bubmuorexa [JOK
44 KonnuectBo BemectBa. [TocTossHHas
https://m.edsoo.ru/c5b72ab7
ABorazapo
45 Temneparypa. TemnoBoe paBHOBECHE. bubmmoreka [JOK



https://m.edsoo.ru/9a5e2e74
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[lTkana [enbcust

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

46 Pemenue 3anau bubmorexa HOK
https://m.edsoo.ru/1531abas
. bubmuorexa [JOK
47 Wneanbupiii ra3. I'a30BbIe 3aKOHEI hitps://m.edsoo.rw/1 deb2367
43 VpaBuenne MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AOcoroTHas TeMIiepaTypa. 3aKoH bubanorexa HOK
HansToHa https://m.edsoo.ru/14e02d1f
50 N3onporiieccrl B uaeaaibHOM rase ¢ Bbu6nmuoreka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BeEIlECTBA https://m.edsoo.ru/68878d51
I'padpuueckoe npeacrapieHue
51 Hfog)poueccom EsoTepMa, M30X0pa, bubmorexa HOK
https://m.edsoo.ru/1344327b
n3zobapa
bu6mmoreka [IOK
32 Ocnosnroe ypasnenne MKT https://m.eds00.1ru/c8094721
Bbu6nmuoreka [JOK
>3 Pemenne saxa- https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOH TeMmepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
54 CpeHel KHHETHYECKON dHEeprueu https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIJIOBOTO JIBF)KCHHS
e€ yacTull
55 O06o001IeHre U cucTeMaTr3aIus 3HaHHIA bubmuorexa [JOK
o teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 Kontponbnas padota mo teme "OCHOBBI bubanorexka HOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoguHaMmuyeckasi cuctema. 3alanue bu6mmorexka [IOK
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https://m.edsoo.ru/1344327b
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BHEIIHUX ycnoBul it T/ cucremsl.
BHemnue 1 BHyTpeHHHE TapaMETPBI.
[TapameTpsl T/] cuctemsbl Kak cCpeaHue
3HAYCHUS BEJIINYUH, OIIUCBIBAIOIINX €€
Ha MUKPOCKOITMYECKOM yPOBHE

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

Hynesoe Hauano TepMOAUHAMUKH.

Bbu6nmuoreka [JOK
58 Camonpou3sBoiibHas penakcaus T
p p . A https://m.edsoo.ru/8ec51210
CHCTEMBI K TETJIOBOMY PaBHOBECHIO
Moaenp ueanbHOro ra3a B
59 TEpMOJIMHAMUKE. Y CIIOBHUS bubmmorexa LHOK
pMOA T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOU MOJAEIIN
60 YpaBuenue Menaeneesa-Knaneiipona u bubmuorexa [JOK
BBIPAKECHUE JUJI1 BHYTPEHHEN SHEPTrUU https://m.edsoo.ru/bal178d0
Bripaskenue 111 BHyTpEHHEN SHEPTUU
61 OJTHOATOMHOTI'O UIEAJILHOIO Trasa. bu6mmoreka [IOK
KBa3zucrarnueckue u HECTaTUYECKUE https://m.edsoo.ru/acScacl5
MPOIIECCHI
DneMeHTapHas pabora B
6 TepMoauHaMuKe. Beruucienue paboTsl bubmmoreka [JOK
o rpaduKy mporecca Ha pV- https://m.edsoo.ru/741d5738
IuarpaMme
Temonepenada Kak crnocod U3MEHEHUs
63 BHyTpeHHEeH sHeprun T]I cucreMsl 6e3 bubmmorexa HOK
yp P https://m.edsoo.ru/3d734561
COBEPIIICHUSI pabOTHI
64 KonBekuusi, TEmI10npoBOJHOCTD, bubanorexka HOK
H3JIy4EHHUE https://m.edsoo.ru/157b54cd
65 KonunuectBo TemnoTsl. TemioéMKOCTh bubmuorexa [JOK

TCia. Y,HGHLHSJI " MOJIsIpHasd

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y neibHas
TEIJIOTa CropaHus TOIUIMBA

66 Pacuér xonmyecTBa TEMIOTHI pU bubanorexa HOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTre 06 aguadbaTHOM Mpoliecce. bubmmoreka [JOK
I1epBblii 3aKOH TEPMOIMHAMUKHI https://m.edsoo.ru/d8098824
KonudecTBo TemnoTh u paboTa Kak
68 MEpbl U3BMEHEHHSI BHYTPEHHEN SHEPTUH bubmorexa [TOK
https://m.edsoo.ru/b047alcd
Tl cuctembl
Bropoii 3ak0H TEpMOAMHAMUKY JJIS
69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX bubmmoreka [IOK
nporeccoB. HeoGpatumocthb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MPOIIECCOB
70 [IpuHLIHIIBL AEHCTBUSA TEITIOBBIX bubnuoreka [IOK
mamuH. KIIJ] https://m.edsoo.ru/2e945513
71 MaxkcumansHoe 3Hauenue KIT. [{ukn bubmuorexa [JOK
Kapuo https://m.edsoo.ru/fe3857b9
Bbu6nmuoreka [JOK
72 Peerve 3axas https://m.edsoo.ru/b3efal8b
DKOJOTHUYECKUE ACTIEKTHI
7 WCTIOJIb30BaHMS TEIJIOBBIX JIBUTATENEH. bubmuorexa [JOK
TermoBoe 3arpa3HeHUE OKPYKAIOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
Bbu6nmuoreka [JOK
7 Peuterre sazas https://m.edsoo.ru/c8c70432
O0001eHre U cUCTEMATU3ALMS 3HAHUN
Bbu6nmuoreka [JOK
75 o teMe "Tepmoaunamuka. TemnoBsie

MaIuHe!"

https://m.edsoo.ru/28d62b3f
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KonTtponsHas pabora no Teme

Bbu6nmuoreka [JOK

76
"Tepmoannamuka. TennoBbsle MalIuHbI" https://m.edsoo.ru/1b6e26¢5
[TapoobpazoBanue 1 KOHICHCAITHS.
bubnuoreka [IOK
77 Hcnapenue u kurieHue. Y aenbHas 1
T Ay — https://m.edsoo.ru/6f8¢6777
HacpimeHHbie 1 HEHACHIIIICHHBIC TTaPHI.
KauecTBeHnHast 3aBUCUMOCTD IIJIOTHOCTH
Y JaBJICHUS HACBIIIEHHOIO Mapa oT
bubnuoreka [IOK
78 TEeMIIepaTypbl, UX HE3aBUCUMOCTb OT 1
065EM HACKITICHHOTO Tapa https://m.edsoo.ru/f5¢17d02
3aBUCUMOCTD TEMIIEPATypPbl KUTIEHUS OT
aBIIEHUS B )KUIKOCTH
79 BrnaxnocTs Bo31yxa. AOCOMIOTHAS U bubanorexa [HOK
OTHOCHUTEJIbHAS BIaXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmorexka [IOK
80 Pemenne 3amau
A https://m.edsoo.ru/18e95f13
Teépnoe Teno. Kpucrannuueckue u BuG 10K
. noOInoTeKa
81 amop¢HbIe Terna. AHU30TPOIUS CBOMCTB
https://m.edsoo.ru/20a88a03
KpUCTAJUIOB
[TnaBieHue U KpUCTATIA3AITHS. Eub 1OK
HOINOTEKA
82 VY nenpHas TEII0TA IUIABICHUS.
Cv6 https://m.edsoo.ru/6ee91e9f
yomuManms
Jedopmaruu TBEPIOTO TENA.
Bubnuoreka IIOK
83 Pactsxenue u cxatue. Caur. Moayib httos://m.ed & /dalaabl0
. ps://m.edsoo.ru/dalaa
HOnra. [Ipenen ynpyrux nedopmarmii
TennoBoe paciIMpeHue KUIKOCTEN U Eub 1OK
. HOINOTEKA
84 TBEPABIX T€l. AHTAPMOHM3M TEIIOBBIX

KOJIeOaHUI YacTHL] BELLIECTBA

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



https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2

25 [IpeoOpazoBanue 3Hepruu B (ha30BBIX bubmmoreka [IOK
nepexoaax https://m.eds00.ru/97a0672f
Bbu6nmuoreka [JOK
86 v 0
PABHCHHE TEMIOBOTO banarca https://m.edsoo.ru/ab1521fb
Bbu6nmuoreka [JOK
87 P
CHicHHe 3anat https://m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HaATSKEHUE.

28 Kanunnsapuele sBnenus. JlaBnenue noj bubmmoreka [IOK
HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42£1{97
s)kunkoctu. @opmyna Jlammaca
O06o01IeHre U cHCTeMaTU3alus 3HaHUN

89 1o Teme "ArperarHble COCTOSIHUS bubmorexa [TOK

p " https://m.edso00.ru/0b52575¢
BelecTBa. Pa3oBbie NEPEXObI
KontponbHas pabora o Teme
90 "ArperaTHble COCTOSIHUSI BEIIECTBA bubmmorexa [TOK
P | - ' https://m.edsoo.ru/7dc2a739
®da3oBble IEPEXOBI
DnexTpu3anus Tel U e€ MposBICHUSI.

01 DIeKTpuyecKui 3apsia. /IBa Buaa bubanorexa HOK
3JIEKTPUYECKUX 3apsa0B. [IpoBogHuKY, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U MTOITYIPOBOTHUKHI
DJIeMEHTapHbIN AJEKTPUUECKUN 3aps/l.

92 3aKOH COXpaHEHUs AEKTPUIECKOTO bubmmorexa [TOK

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

93 B3aumoneiictBue 3apsiioB. ToueuHbie bubmmoreka [JOK
3apsiabl. 3akoH Kynona https://m.edsoo.ru/445b7746

Bbu6nmuoreka [JOK
94 Pewenne 3amau https://m.edsoo.ru/6b87ecSa

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



https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
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https://m.edsoo.ru/08fc19bc

Onexrpuueckoe nojie. Ero aelicteue Ha

Bbu6nmuoreka [JOK

95
SIIEKTPUYECKUE 3aPSIIbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTB JIEKTPUYECKOTrO MOJIS.

96 [Ipo6usr1it 3apsz. JIunuu bubnuoreka [IOK
HaNpsLKEHHOCTHU BJIEKTPUYECKOTO MOJIA. https://m.edsoo.ru/3dac6957
OnHOpPOAHOE AIEKTPUUECKOE TI0JIE
ITorenMaILHOCTE

97 3JIEKTPOCTATHYECKOTO Mojs. Pa3HOCTH bubmmorexa [OK

p ’ https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HANIPSKEHUE
[ToTeHumanpHas SHEPrUs 3apsia B
98 37eKTpocTaTnueckoM mnose. [lorennnan bubmmorexa [TOK
P ] i https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUYECKOTO OIS
CBs13b HaNPSHKEHHOCTH TOJIA U

99 A3HOCTH MMOTEHIMAJIOB IS bubmmorexa HOK
P t A https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO OIS

100 [Ipunnun cynepno3uuuu bubmmoreka [IOK
3JIEKTPUYECKUX MOJIEN https://m.edsoo.ru/Ocfedab6e

bu6mmoreka [IOK

101 Pemenue 3anau

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

102 [Tone Toueunoro 3apsna. [lone bubanorexka [HOK
paBHOMEPHO 3apsKEHHOU cepsr https://m.edsoo.ru/b297b5¢c3
[Tone paBHOMEPHO 3apsKEHHOTO 11O

103 00Bsémy mapa. [lone paBHOMEpHO bubmmorexa [TOK

y If ) p N P https://m.edsoo.ru/f7a665¢ee
3apsKEHHON OECKOHEYHOMU MIIOCKOCTH

104 [IpOBOTHUKY B AJIEKTPOCTATUYECKOM bubmmoreka [JOK
noJjie. Y ClIoBUE PaBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab

105 JIMBNEKTPUKHU U ITOIYIIPOBOJHUKH B bubnuoreka [IOK

OJICKTPOCTATUYCCKOM I10JIC

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



https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
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

Konpencarop. DnekTpoéMKOCTh

106 KOHIeHcaTopa. DIEKTPOEMKOCTh bubmorexa LIOK
g pa. p https://m.edso00.ru/845b4173
MJIOCKOTO KOHZAEHCAaTOpa
107 [TapamiensHOE COeIMHEHNE bubnuoreka [IOK
KOHJEHCAaTOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnenoBaTenbHOE COETUHEHNE bu6mmoreka [IOK
KOHJICHCATOPOB https://m.edsoo0.ru/1€992920
109 DHeprus 3apsHKeHHOT0 KOHASHcaTopa bubmmnorexa IOK
p P a p https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemenue 3agaq https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBukeHMe 3apsyKEHHOW 4acTULBI B bubmmoreka [IOK
OJHOPOJHOM 3JIEKTPHUYECKOM TTOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O060011IeHNE U CUCTEMATHU3AIUs 3HAHUN Bbu6nmuoreka [JOK
1o TeMe "DyekTpuyeckoe mnoJe" https://m.edsoo.ru/5752603f
114 KonTtponsHas pabora no Teme bubmmoreka [IOK
"DnekTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cwnna Toka. IlocTosSHHBIN TOK. Y CIOBHUSI
bu6mmoreka [IOK
115 CYILLIECTBOBAHUS MOCTOSIHHOTO

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/233311b5

116 Ncrounuku Toka. Hanpsbxenne u 9J1C ngg;;fg;gﬁ}é 839al115

117 3akoH Oma 1S ydacTKa Lenu. bubanorexka [HOK
DJIEKTPUUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COITPOTUBIICHUS bubmmoreka [IOK

118

OJIHOPOJIHOTO TIPOBOJIHHUKA OT €T0

https://m.edsoo.ru/95fcdf51
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https://m.edsoo.ru/d11e8ce7
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JJIMHBI U TUTOAAN MTOMIECPCUHOTO
CCUCHUA

Y aenbHOE COMMPOTUBJICHUC BCUICCTBA.

bu6mmoreka [IOK

11
? Pemenue 3agaq https://m.edso0.ru/437£8300
120 ITocnenoBarenbHOE, MAPATIEIBHOE, Bbubnmuoreka [JOK
CMENIaHHOE COETMHEHNE TTPOBOTHUKOB https://m.edsoo.ru/23617¢07
121 Pacu€r pa3BeTBIEHHBIX JIEKTPUUECKUX bubmmoreka [IOK
nenei. [Ipasuna Kupxroda https://m.edsoo.ru/1794¢f37
Bbu6nmuoreka [JOK
122 P
CHLICHHE 3a1a4 https://m.edsoo.ru/3881b469
123 Pabora snekTpuueckoro Toka. 3akoH bubnumoreka [IOK
Hxoyns —Jlenua https://m.edsoo.ru/a3605¢c5¢
bu6mmoreka [IOK
124 P
CHLICHHE 3a1a4 https://m.edsoo.ru/6761bf0f
MOITHOCTP JIEKTPUUECKOTO TOKA.
125 TenmaoBasg MOIIHOCTE, BBIACIICMAs HA bubmnorexa LIOK
= » BB https://m.eds00.ru/99750a6f
pe3ucrope
bu6mmoreka [IOK
12 P
6 CHLICHHE 3a1a4 https://m.edsoo.ru/eb72fc24
127 OJIC v BHyTpEeHHEE CONPOTUBIICHUE bubanorexa HOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa A1 OJTHOM (3aMKHYTO) bubmmoreka [JOK
BIIEKTPUYECKON LIETTH https://m.edsoo.ru/221140fb
Bbu6nmuoreka [JOK
129 P
CILICHHE 3a /a4 https://m.edsoo.ru/3580b679
Bbu6nmuoreka [JOK
130 M
OIHOCTL MCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3ambikaHue bubmuorexa [JOK



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8

https://m.edsoo.ru/546£5632

132 KonpaeHncarop B 1ienu mOCTOSIHHOTO TOKa bubmorexa [TOK
g p B https://m.eds00.ru/35368f3¢
bu6mmoreka [IOK
133 P
CHicHHe 3anat https://m.edso0.ru/4410cef0
134 Pemenne 3amau mo teme "IlocTosTHHBIH Bbu6nuoteka [IOK
3IEKTPUYECKHI TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo teme "IlocTostHHBIN bubmuorexa [JOK
AIEKTPUYECKHI TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo teme "IlocTostHHBIN bubmuoreka [JOK
INEKTPUUYECKUHN TOK" https://m.edsoo.ru/eb5d4687
O0001IeHNEe U cUCTEMATU3ALMS 3HAHUN
137 1o TeMe "[10CTOSAHHBIN IIEKTPUUECKUI bubmorexa HOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponsHas pabora no Teme bu6mmoreka [IOK
"IToCTOAHHBIN JIEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyueckas MpoBOAUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUUECKUI bubmorexa HOK
P o ' P https://m.edsoo.ru/da794295
TOK B MeTajiiax. CBEpXMpOBOAUMOCTD
DIIEKTPUUYECKUI TOK B paCTBOpax v
140 acIuiaBax dJICKTPOJIUTOB. 3aKOHBI bubmorexa HOK
p P ' https://m.edsoo.ru/4b423491
®Dapanes s JIEKTPOIU3a
bu6mmoreka [IOK
141 One €CKHUH TO azax. [mazma
JICKTPHHACCKHI TOK B Tasax. LUIasM https://m.eds00.ru/92d92{76
142 DIIEKTPUUYECKU TOK B BaKyyMe. bubnnoreka [HOK
Bakyymabie Tpubopbl https://m.edsoo.ru/2E+160
143 DNEKTPUYECKUN TOK B bubmmoreka [IOK

MOJTYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660



https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
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144

[TomrynpoBOIHUKOBBIE TPUOOPHI

Bbu6nmuoreka [JOK
https://m.edso0.ru/83622200

145

DuU3NYECKU MPAKTUKYM 10 TEME
"N3MepeHune Cuibl TOKa U HaNpsHKEHUS
B LIENIU TIOCTOSIHHOT'O TOKA MPHU OMOIIIH
AQHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB" WK
"3HaKOMCTBO C U(PPOBOIA
naboparopueit o ¢pusuke. [Ipumepsr
U3MepeHus: PU3NUECKUX BETUUUH MPH
MTOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JBUKECHUS
C LEJBI0 ONPEACIICHUS MTHOBEHHOM
ckopoctH"

bu6mmorexka [IOK
https://m.edsoo.ru/f6292f5f

147

DuU3NYECKU MPAKTUKYM 10 TEME
"N3MepeHue yCKOpEeHHUs IpU
MPSIMOJIMHEITHOM paBHOYCKOPEHHOM
IBWKEHUHU 110 HAKJIOHHOM MI0CKOCTH"
nn "UccnenoBanue 3aBUCUMOCTH MTyTH
OT BPEMEHH MPHU PAaBHOYCKOPECHHOM
nBIXeHun"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/6960b6ef

148

Du3n4eCcKuil IPAKTUKYM 110 TEME
"3mepenue yCKOpeHHst CBOOOIHOTO
naaeHus" win "M3yuenue 1BUKEHUs
Tesa, OPOIIEeHHOTO0 TOPU30HTAIBHO"

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

149

Du3n4ecKuil IPaKTUKYM 110 TEME
"N3y4yeHne qBUKEHUS Tea 110
OKPYXHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO

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



https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
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https://m.edsoo.ru/bcf53514

ckopoctbio" uiu "MccnenoBanue
3aBHCUMOCTH MeproJia 00paleHus
KOHUYECKOI0 MasiTHUKA OT €ro
napaMmeTpoB"

150

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune paBHOAEHCTBYIOIEH CUIIBI
IpU JIBHKEHUH OpYyCKa MO HaKJIOHHON
mmockocti" unu "[IpoBepka runoTessbl o
HE3aBUCUMOCTH BPEMEHU JBUKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl”

Bbu6nmuoreka [JOK
https://m.edsoo.ru/0b34db84

151

DuU3NYECKU MPAKTUKYM 10 TEME
"NccneqoBanue 3aBUCUMOCTH CHJI
YIPYTrOCTH, BO3HUKAIOIINX B PYKUHE U
pe3uHOBOM 00pasiie, OT Ux
nepopmanuu” wnn "Uzydyenue
JIBUYKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
010K"

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

152

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenue kodpuimenTa TpeHus mo
BEJIMYMHE YIIIOBOTO KO3 PUIeHTa
3aBucumocty Frp(N)" wim
"HccnemoBaHue IBUKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTH C TIEPEMEHHBIM
Kod(urmeHToM TpeHus" uiIn
"N3ydyeHue IBH>KEHUS Ipy3a Ha Baly C
TpeHuem"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/b83b1607

153

Du3n4ecKuil IPaKTUKYM 110 TEME

Bbu6nmuoreka [JOK



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

"HccnenoBaHue yclIoBUN paBHOBECHS
TBEPJIOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KonctpynpoBanue
KPOHILITEHHOB U Pacy€T CUJl ynpyroctu"
unu "M3ydeHne ycTOM4nuBOCTH
TBEPAOIO TeJa, UMEIOILETO MJI0AAb
onops!"

https://m.edsoo.ru/4a04f4{7

154

DuU3NYECKU MPAKTUKYM 10 TEME
"U3Mepenune uMiysbca Tela mno
TOopMO3HOMY IyTu" unu "3mepenue
CHUJIBI TATH, CKOPOCTU MOJEIIH
AIIEKTPOMOOWIISI U MOTIHOCTH CHJIBI
Taru" win "CpaBHEHUE U3MEHEHMUS
MMITyJIbCa TEJa C UMITYJIbCOM CHJIBI"
unu "MccnenoBanue coXxpaHeHUs
UMITYJIbCA TPU YIIPYTOM
B3aumojieicTBun" unu "M3mepenue
KMHETUYECKOM SHEPruu Tema 1o
TOPMO3HOMY ITyTH"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/8561b28e

155

DuU3NYECKU MPAKTUKYM 10 TEME
"N3ydyeHne u30TepMUUYECKOTO Mpolecca
(pekoMeH0BaHO HCIIOIb30BaHHE
ndpoBoii 1aboparopun)" uiau
"N3ydyeHue u30XO0pHOro npouecca” uiu
"U3ydyenne n300apHOTO mporiecca’ wuiu
"ITpoBepka ypaBHEHUs COCTOSTHUA"

bu6mmorexka [IOK
https://m.edsoo.ru/e0fe7e07

156

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenue yneabHOu TenI0EMKOCTH"
un "UccnegoBanue npouecca

bu6mmorexka [IOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

OCTBIBaHHMS BellecTBa" UIIH
"UccnenoBadnue agnadaTHOTO
npouecca’ wim "M3yuenne
B3aMMOCBSI3H DPHEPTUHU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS 1
TEMIIEPATYPbI KUIIEHUS )KUKOCTEN"

DuU3NYECKU MPAKTUKYM M0 TEME
"N3ydyeHue 3akOHOMEPHOCTEM
HCTIapEHUS KUJIKOCTEN" i
"U3mepenue yneabHON TENI0ThI

raBiaeHus apaa" win "Usyuenue
bu6mmoreka [IOK

1 I " 1 1
57 CBOWCTB HaCBIIEHHBIX NTAPOB'" WK hitps://m.cdsoo.rw/6b1a23b5

"3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/yXa M OI[CHKa MaccChl IIapoB B
nomMemenun". Mamepenue

K03 uImeHTa moOBEpXHOCTHOTO
HATSDKEHUS

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus SJHepruu
3apsYKEHHOI0 KOHJIEHCATOPA B SHEPTHIO
M3JIyYEHHUs CBeToaroaa" In
"N3ydyeHue npoTekaHus TOKa B LETIH, bubanorexka [HOK
cojeprkalleil KoHaeHcaTop' uim https://m.edsoo.ru/ec424377
"Pacnipenenenue pazHOCTH

158

NOTEHLNAJIOB (HaNpsyKEHUs ) IpU
II0CJIE0BATEIbHOM COEIUHEHUH
KOHJIEHCAaTOpoB"

DuU3NYECKU MPAKTUKYM 10 TEME bubanorexka HOK

159
"UccmenoBaHue CMEIIaHHOIO https://m.eds00.ru/2b179d98



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

COEIMHEHUS PE3UCTOPOB" UIN
"U3Mepenne yneabHOro CONpOTUBICHUS
npoBogHUKOB" K "MccinenoBanue
3aBUCHMOCTH CHJIBI TOKA OT
HanpspKEHU 715 JTaMITbl HaKaJIuBaHUA'"

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anektponusa" wim
"NU3Mepenue 3apsaa 0JJHOBAIEHTHOTO
noHa" unu "Hccnenosanue

bu6mmoreka [IOK

160
3aBUCUMOCTH COTIPOTUBIICHUS https://m.edso00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYpbl" HIIH
"CHsTHE BONBT-aMIIEPHON
XapaKTepUCTUKU Auoaa"
PeseprubIit ypok. O6001IeHNE U
. bu6mmoreka [IOK
161 CHUCTEMaTU3alys 3HAHUHU 110 TEME
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHEIil ypok. O000IIEHNE U
P P . bubmuorexa [JOK
162 CHUCTEMAaTH3als 3HAaHUH 110 TEME
" " https://m.edsoo.ru/3149956b
Jnnamuka
PesepBHeIil ypok. O600IICHHE U
P P . bubmuorexa [JOK
163 CHUCTeMaTH3aIlusl 3HaHUH 110 TeEMe
" " https://m.edsoo.ru/0f9752ac
CraTuka TBEpJ0To Temna
PesepBHeIil ypok. O600IICHHE U
P P . bu6mmoreka [IOK
164 CHUCTEMAaTH3alMs 3HAHUH 10 TEME
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXaHUKE
PeseprubIit ypok. O6001IeHNE 1
165 CHUCTEMAaTHU3alMs 3HAHUH 10 TEME bubmuorexa [JOK

"OCHOBBI MOJIEKYJISIPHOKUHETUYECKON
Teopun"

https://m.edsoo.ru/de148976
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PesepBHeIil ypok. O600IICHHE 1

. bubmuorexa [JOK
166 CHUCTEMaTU3alys 3HAHUHU 110 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmoannamuka. TennoBsie MalIuHbI"
PesepBHelil ypok. O600IICHHE 1
167 CHCTEMAaTU3alMs 3HAHUH 10 TEME 1 Bbu6nuoreka [JOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Tepexoab”
PesepBHbIil ypok. O000MmIEHNE U
168 CHCTIe)MaTmZp s 3H3.HI/II§I 10 TEME 1 bubmmnorexa LIOK
" " " https://m.edsoo.ru/f2381¢c0c
DIIEKTPUUYECKOE TT0JIE
PesepBurlii ypok. O0001IEHIE 1
P P ?l bu6mmoreka [IOK
169 CHUCTEMAaTU3als 3HAHUHU 110 TEME 1
| . . Y https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH 2K TPUUECKUN TOK
PesepBurlii ypok. O0001IEHHE 1
170 CI/ICTIe)MaTmzp Hs 3H3HI/II§I o tTeme "Toku 1 bubmorexa LIOK
H " https://m.edsoo.ru/cc7681d4
B Pa3IUYHBIX CpeIax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOIT'PAMME
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11 KIIACC

Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabusbie IlpakTuueckue
n/n Bcero u3yyeHusi  oOpa3oBaTesibHbIE
padoThI padoTsI
pecypchbl
B3anMonelcTBiEe TOCTOSHHBIX
1 MarHuTOB ¥ TPOBOJAHUKOB C TOKOM 1 bubmorexa HOK
POBOA ] https://m.edsoo.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
BekTtop MaruuTHO#M UH 15078
2 [Tpun pI/Il'I Cynepnos3u ;‘IZK I\I/;[aFHI/ITHI)IX 1 bubmorexa [TOK
p UH yrep H . https://m.edsoo.ru/4clabcecb
nosieid. JIMHUKM MarHUTHOW WHIYKITHH
3 MaruauTtHoe 1noJje NpoBOJHUKA C 1 bubmmoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBlIEHUE U | bubnumoreka [IOK
MOJYyJb https://m.edso0.ru/26d9c5ba
bu6mmoreka [IOK
5 P 1
CUHICHHC 331t https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa AMriepa. 1 bubanorexka [HOK
DIIEKTPOU3MEPHUTEIILHBIEC TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOAYJb. J[BH>KEHUE 3apsKEHHOMN 1 bubmmoreka [JOK
YacTUIBI B OJTHOPOJHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
moJie
Bbu6nmuoreka [JOK
8 Pemenue 3ana 1
HICHHE sakad https://m.edsoo.ru/504e98c7
bu6mmorexka [IOK
9 Pabora c Jlopenma 1
T CHITHL Floper https://m.edsoo.ru/d518bedb



https://m.edsoo.ru/487a8593
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Bbu6nmuoreka [JOK

10 Pemerme sanas https://m.edsoo.1ru/93617bd9
M 0€ TI0JIC B BEIICCTBE.
1 q)arHHTH 11OJIE B BEIECTR Bbu6nmuoreka [JOK
CPPOMATHCTHIH, Trapa- 1 https://m.eds00.ru/30ff9608
TMaMarHeTHKH
O € CBOIiCTBA
12 q)CHOBHH ° i TBH bubmuorexa [JOK
CPPOMATHETHIOB. LIPUMCHCHHE https://m.edsoo0.ru/0b58190a
dbeppoMarHeTUKoOB
13 Pemenue 3aga4 mo reme "MarautHoe bubmuorexa [JOK
mmoJe" https://m.edsoo.ru/5b55¢307
14 Pemienne 3aga4 1o Teme "MarauTHoe bubmuorexa [JOK
mone" https://m.edsoo.ru/41c4ac8a
S eKTpoMa ol
g BJICHHE aJIH TPOMArHUTHOU ) BuGmiorexa LIOK
MHAYKIIH. LI0TOK BEKTOpa MarHUTHO! https://m.edsoo.ru/b3efalcl
WHIYKIUU
Bbu6nmuoreka [JOK
16 IIC munyKim https://m.edso0.ru/48150bd8
17 3aKO0H 3JIEKTPOMArHUTHON MHAYKIIMU bubmmoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anexrpudeckoe noiue. Toku bubnumoreka [IOK
Dyxo https://m.edsoo.ru/15abe140
19 OJIC uHAYKINHY B ABUKYITAXCS Bbu6nmuoreka [JOK
MPOBOJTHUKAX https://m.edsoo.ru/0235¢c02
20 p bubmuorexa [JOK
CHICHHE 3211 https://m.edsoo.ru/4dfda618
Bbu6nmuoreka [JOK
21 Hpasuo Jienia https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Karymka bubmuorexa [JOK
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WHAYKTUBHOCTHU B ICTIU ITOCTOSAHHOI'O

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

TOKa
2 SBnenue camounaykuuu. J/C bubmuorexa [JOK
CaMOMHIYKLIAU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIS KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHMTHOE T0JIE https://m.edsoo.ru/b3cOad11
Bbu6nuoreka [JOK
25 Pemenne 3ama
HICHHE sakad https://m.eds0o.ru/88f69d2b
26 O06o01eHre 1 cucTeMaTr3aus bubmuorexa [JOK
3HAHUU MO TeMe "DIeKTpoaguHaMHuKa" https://m.edso0.ru/76484025
7 KonTtponbHas pabora o teme bubnumoreka [IOK
"OnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KomnebarensHas cucrema. CBOOOIHBIE
28 koneOanust. 'apmonnyeckue bubmmorexa [IOK
-Lap https://m.edsoo.ru/7c1db385
KOoJIEOaHM
79 KunemaTtnueckoe u fTMHaMHU4YECKOE bubmuorexa [JOK
OIMcaHye KojaeOaTenbHbIX BIKEHUN https://m.edsoo.ru/87¢e9498
DHepreTuyeckoe onucanue. Beios
IUHAMHYECKOI'0 OIHUCAHUS
30 rapMOHHYECKUX KOIeOaHUi U3 X bubmorexa LOK
P https://m.edsoo.ru/e3¢99692
SHEPTreTHYECKOT0 U KHHEMaTHYECKOTO
OITHCAHUS
Bbu6nmuoreka [JOK
31 Amvnauryna u dasa KojiebaHui
ynau https://m.edsoo.ru/7a0c439a
[Tepron u yacToTa KoJIeOaHMIA.
1 [Tepron ManmbIx CBOOOTHBIX Bbu6nmuoreka [JOK

KOJIeOaHNIT MaTEMaTHYECKOT'O
MasiTHUKA. [leprnoa cBOOOHBIX

https://m.edsoo.ru/e0399319
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KOJICOAHUH MPYKUHHOTO MasiTHUKA

13 3aryxaromye KojJeOaHusl. bubanorexa HOK
Breinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09
bu6mmoreka [IOK
34 A 0
BTOKOJICOAHA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3agaq https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
Vpok-koH(pepennus "MexaHHUeCcKHE
36 K(f)ne6aHH>(11) BpM HBIKaJ'IBHBIX buGnnorexa LIOK
'}"3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O000I1IIeHNE U CUCTEMATU3ALUS
37 3HAHUU 110 TeMe "MexaHu4ecKue buGnnorexa LIOK
\ https://m.edsoo.ru/eb84182f
KoaeOaHus
38 DNeKTpOMAarHUTHBIE KOJICOaHMSI. bubanorexa HOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUTATYIbI
39 3apsaa KoHASHcaTopa ¢ aMIIIUTYION bubmmnorexa [IOK
P g p M https://m.eds00.ru/0939afl
CHJIBI TOKA B KOJIEOATEIIHHOM KOHTYpPE
40 3aK0OH COXpaHEHUsl SHEPTUHU B bubmmoreka [JOK
UJeaTbHOM KOJIe0aTETbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxaroIue dIEKTPOMArHUTHEIE
41 Kon}:éam::l Brin )Kp CHHEBIC bubmmorexa LIOK
) YA https://m.edsoo.ru/5¢668619
AIIEKTPOMArHUTHBIE KOJIEOaHUS
ITepemennsiit Tok. Peaucrop u
42 KOHJICHCATOP B LICHH IIEPEMEHHOTO bubmnorexa [IOK
A p B p https://m.edso0.ru/84836152
TOKa
43 Karyiika MHIYKTUBHOCTH B LIETIH bu6mmoreka [IOK
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IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3akoH Oma 1l 2JIEKTPUUYECKOM 1enu

bu6mmoreka [IOK

44
[IEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MoIHOCTh NEPEMEHHOTO TOKA.
45 AMIUIITYIHOE U JEUCTBYIOIIEE bubmorexa LIOK
e A yrom https://m.edsoo.ru/1cac6cédc
3HAYCHHUE CUJIBI TOKA W HAIIPSHKEHUS
46 Pe3onanc B 3eKTpHUECKON HIETH bubmorexa LIOK
p H https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 P
CILICHHE 3a /a4 https://m.edsoo.ru/al 6836a4
HNneanpubni Tpancdopmarop.
48 HﬂomBo CTBE ne(be paqa I/Ip bubmorexa LIOK
p a » TTEpedt . https://m.edsoo.ru/f97418ae
moTpeOICHUE IICKTPUUECKOW SHEPTHH
DKOJIOTUYECKUE PUCKH IIPU
IIPON3BOJICTBE IIEKTPOIHEPTUU.
49 Kp JIBT i I/ICHOJ‘IBBO]faHI/IHp bubmorexa LIOK
YAIRTYP . https://m.edsoo.ru/a6f74d93
AJICKTPOIHEPTUU B TTOBCEIHEBHOMN
SKU3HU
Bbu6nmuoreka [JOK
50 P
CILICHHE 3a /a4 https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
51 P
CILICHHE 33124 https://m.edsoo.ru/7cab5918
O00011eHNE U CUCTEMATU3ALMS
52 3HAHUHU 110 TeMe "DJIeKTPOMarHuTHEIE bubmmorexa [IOK
" p https://m.edsoo.ru/401024a9
KoJIe0aHus
53 MexaHUYECKHUE BOTHBI. bubmuorexa [JOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJTH bubmuorexa [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapakTepUCTUKH 3BYKa buommorexa HOK
YK. AApaKtep K https://m.edsoo.ru/138b609
56 Wndpa3syk u yaptpassyk. [llymoBoe bubmmoreka [JOK
3arpA3HEHUE OKPYKAIOIIEH CpeJibl https://m.eds00.ru/7380038f
Bbu6nmuoreka [JOK
57 P
CUHICHHC 33/t https://m.edsoo.ru/cfd918bf
58 DNIEKTPOMAarHUTHBIE BOJHBI. bubmmoreka [JOK
N3nyyeHne 3J1eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 DHeprusi MEKTPOMArHUTHBIX BOJIH. bubanorexka [HOK
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢c
[Ikana 31eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 3eKTPOMarHuTHBIX bubmmorexa [TOK
p p https://m.edsoo.ru/49be1{9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBL paguOCBI3U U
61 TeJIEBUICHUA. Pagronokamus. Bbu6nmuoreka [JOK
DJIEKTPOMArHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9196f1{8
OKpY Aol Cpebl
6 KonTtponbHas pabora o Teme bubmmoreka [IOK
"Konebanus u BOIHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NPSMOIUHEHHOTO bubanorexka HOK
pacupoCTpaHEHUs CBETA https://m.edso0o.ru/f9566406
Pemenue 3aga4 Ha IpUMEHEHUE
64 3aKOHA NPSIMOJIMHENHOTO bubmmorexa [TOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue csera. [lnockoe 3epkaino. bubmmoreka [IOK
Cdepudaeckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [Ipenomienue cBera. AGCOMIOTHBIN U bubmmoreka [JOK
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OTHOCHUTEJILHBIN ITI0KA3aTelb
npenomiieHus. [lomHoe BHyTpeHHee
oTpaxxeHue. [IpenenbHblid yro
MOJIHOTO BHYTPEHHETO OTPaKEHUS

https://m.edsoo.ru/bc2e55¢cd

Pemenue 3aga4u Ha npuMeHeEHUE

Bbu6nmuoreka [JOK

67
3aKOHOB OTPAXEHUS U MPEIOMIICHUS hitps://m.cdsoo.ru/49d830a9
cBeTa
Xop stydeil B mpusMe. ucnepcust
N bu6mmoreka [IOK
68 cBera. CIHOXKHBII cocTaB OeJIoro CBETA.
https://m.edsoo.ru/d8e1c3be
IlseT
69 JInn3bel. ®OKYyCHOE PacCTOSIHUE U bubanorexka HOK
OIITHYECKas CHJIa JIMH3BI https://m.eds00.ru/60441359
70 [Toctpoenue nzobpaxeHuit B TMH3aX U bubmmoreka [JOK
HUX CUCTEMaX. YBEJINUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3anau Ha nocTpoeHue
71 M300paxkKeHUH, ITOJIYYAEMBIX C bubmorexa HOK
p ’ e https://m.edsoo.ru/5a868f09
IIOMOIIBIO JIUH3
72 I'na3 xak omrudeckasl cucreMa bubmorexa LHOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. IIpenensl
73 o HMeHI/IMOIc[TH FG(I))MHCT NYECKOU bubmorexa LHOK
b P https://m.edsoo.ru/cd174a10
OITHUKU
74 CKOpOCTh CBETa U METOBI €€ bubanorexka HOK
A3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmorexka [IOK
75
Jlucnepens caera https://m.edsoo.ru/lel6ccbe
76 HNurtepdepentus ceeta bubnmorexa LHOK

https://m.edsoo.ru/5fc0c638
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KorepenTHbie uCTOUYHUKHU. Y CITOBUS

77 HaOIOZICHUSI MAKCUMYMOB U bubmorexa [IOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
Bbu6nuoreka [JOK
78 Pemenne sanas https://m.edsof)l.ru/306lde2b
Bbu6nmuoreka [JOK
& [pmvenerie unTepdepenun https://m.edsof)l.ru/668edbc8
Bbu6nmuoreka [JOK
80 Jlndpaxuns ceera https://m.edsocl)l.ru/ 12ed04b5
81 Hudpakuonnas pemérka. Y ciaoBue bubmmoreka [JOK
HaOJIOJICHUS TJIAaBHBIX MAKCHMYMOB https://m.edsoo.ru/f998d964
Bbu6nmuoreka [JOK
82 Pemenue sanas https://m.edsof)l.ru/d58c4l la
23 [TonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
[Tonsipuzanus cBera https://m.edso0.ru/e9890fe9
Bbu6nmuoreka [JOK
84 Pemerue sanas https://m.edsof)l.ru/c5608 158
85 CBeTOBBIC ABJIICHUS B IPUPOJIE bubmorexa LIOK
https://m.eds00.ru/0b36363d
26 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HaHu# 1Mo tTeme "OnTuka" https://m.edsoo.ru/8a14748b
%7 KonTtponbHas pabora o Teme bubnuoreka [IOK
«OnTukay https://m.edsoo.ru/82315dd4
['panunbl TpUMEHUMOCTH
28 KJIACCHYECKOM MEXaHHUKH. 3aKOHBI bubmuorexa [JOK
3IIEKTPOJIMHAMUKH W TTPUHITUIL https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIIBHOCTH
89 [ToctynaTel cnenuaibHON TEOPUHN bubmuorexa [JOK
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OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/c56f05¢cb

[IpocTpaHCcTBEHHO-BPEMEHHOM
unTepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NIpUYUHHOCTH.

bu6mmoreka [IOK

90
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameJieHne BpPEMEHH U COKpaIlEHUE
JUTAHBI
91 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubanorexka HOK
YaCTUIIBI https://m.edsoo.ru/853a64fc
CB43b MaccChl C SJHEPTUEH 1
92 HAMITYJIbCOM PEISITUBUCTCKOMN YaCTHIIBI bubmorexa LHOK
y p Hpt- https://m.edsoo.ru/b6258ffa
DHeprus MoKost
93 PaBHOBecHOE TEINIOBOE M3ITyUEHHE bubmorexa LOK
yi https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
94 3 B
AKOH CMETHeHIA BuHa https://m.edsoo.ru/1c5ff752
95 I'mmote3a M. Ilmanka o KBaHTax. bubmuorexa [JOK
doToHEI https://m.edsoo.ru/a5{fa218
Bbu6nmuoreka [JOK
96 9
HEPIH M MMITYTEC (pOTOHa https://m.edsoo.ru/7fb307ec
97 dotorpdext. OnbiTer A. T'. bubmmoreka [JOK
CroneroBa. 3akonbl (hoTodPdexra https://m.edsoo.ru/8c68e5b9
VYpaBHeHnue DiHIITEIHA 17151
98 dororddekra. "Kpacnas rpanumna" bubmorexa [TOK
- P pari https://m.edsoo.ru/01ef4556
doTtoarpdexra
99 Hasnenue ceera. OnbiTh [1. H. bubanorexka [HOK
JleGenena https://m.eds00.ru/64b4f966
100 BomHOBEIE cBOIICTBA YaCTHII bu6mmoreka [IOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
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https://m.edsoo.ru/f59cfcec

101

Bonnsl ne bponns. JlnuHa BOIHBL 1€
Bpoiins u pazmeps! obmactu
JIOKQJIN3alMK JBUKYIICHCS YaCTHULIBI

Bbubnmuoreka [JOK
https://m.edsoo.ru/5df8bafl

102 KopmnyckyisipHO-BOJHOBOM yainu3m bubmorexa [TOK
PHLYCKYIAD Y https://m.edsoo.ru/8ccab62a
103 Judpakuus 37eKTpOHOB Ha bubmmoreka [IOK
KpUCTaJUIaX https://m.edsoo.ru/30dbal8c
Cnenuduka n3aMepeHuil B MUKPOMHUPE.
104 COOI;H:)bH_IeHI/IH HGI())H e enéHH(?CTeITIp bubmorexa HOK
. peA https://m.eds00.ru/65783dec
[eitzenbepra
bu6mmoreka [IOK
105 Pemenne rpaduueciux sanas https://m.edsoo0.ru/e70195bd
N bu6mmoreka [IOK
1 P
06 CHICHHE PACHCTHRIX Sakad https://m.edsoo.ru/ee9b3182
KonTtponsHas pabora no Temam: BuG 110K
nonMMoTeKa
1 " T " HK _
07 OCHOBH\,C 0", "()p MYCKYTVIPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJlu3M
OMBITHI 110 UCCIICIOBAHUIO CTPOCHUS
108 aroMma. [Imanerapnas Mojens aroma bubmorexa HOK
. P A https://m.edsoo.ru/312b750a
Pezepdopna
bu6mmoreka [IOK
109 IT b
OCTyIaTRL bopa https://m.edsoo.ru/404dfa9a
110 Bunel cniektpoB. CriekTp ypoBHEM bubanorexa HOK
3HEPTUU aTOMa BOJIOPOJA https://m.edsoo.ru/cf74bl1a
11 CnoHTaHHOE U BBIHYKJIEHHOE bubmmoreka [IOK
W3JIyYEHHE CBETA https://m.edsoo.ru/f945d85¢c
112 Jlazep bubmmoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
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https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozens sanpa
['eitzenOepra-iBanenko. 3apsa u
MaccoBoe 4ucio sapa. M3oromnsl.
PagnoakTuBHOCTE

Bbu6nmuoreka [JOK
https://m.edsoo.ru/34ada5de

114

3aKOH palMOaKTUBHOTO pacnaja.
CBolicTBa HOHU3UPYIOLIETO
n3ny4yeHus. Bnusgaue
PaAMOAaKTUBHOCTH HA KUBBIE
opranu3msl. Jlozumerpus

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

115

DHeprusi CBsSI3U HYKJIOHOB B siZIpe.
SAnepusie cunbl. Jledhekt Macch spa.
S nepublie peakiuu. AnepHbie
peakropsl. [IpoGiems! ynpasisieMoro
TEPMOSICPHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKThI Pa3BUTHS
SIIEPHOM SHEPIEeTUKH

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff1758d0

116

MeToibl perucTpanuu u
WCCJICIOBAHMS DJIEMEHTAPHBIX YaCTHII.
DyHIaMEeHTAIbHBIE B3aUMOJEHCTBUS.
baproHbl, ME30HBI U JICITOHBI.
[IpencraBnenue o CtangapTHOM
MOJICIIN. KBapK-I‘JIIOOHHaH MOJICJIb
aJpOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/1ac08a5b

117

®u3suka 3a npenenamu CTaHaapTHON
Mozaenu. TéMHast maTepus u TEMHas
sHeprus. EnuHcTBO dusnueckoit
KapTUHBI MUpa

bu6mmoreka [IOK
https://m.edsoo.ru/c026fd37

118

Oranbl pa3BUTHS ACTPOHOMHUH.

bu6mmoreka [IOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
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3HaueHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

119

[TprMeHNMOCTb 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPO/IbI KOCMHUECKUX
00BEKTOB. MeTO/Ibl aCTPOHOMHYECKHIX

bu6mmoreka [IOK
https://m.edso0.ru/39¢44028

HCCIICIOBaHUMN
CoBpeMEHHBIE ONITHYECKUE BuG 10K
nOINOTEKA
120 TEJIECKOIbI, PaIuOTEIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro Heba. Co3Be3aus, Eub 1OK
- nOJIMoTEKA
121 SpKUe 3BE3/bI, IUNIAHETHI, UX BUIMUMOE
https://m.edsoo.ru/aac588eb
JIIBIKEHHE
Conneunast cucrema. CouHIie. Bu6 110K
nOJIMoTEKA
122 CoJHeyHast akTUBHOCTD. MIcTOUHMK
C .. https://m.edsoo.ru/22748¢b4
sHepruu CoyHIA U 3BE3]
3BE3/bI, X OCHOBHEBIE BuG 10K
nOINOTEKA
123 XapakTepucTuku. /luarpamMmma
" o " https://m.eds00.1u/42169944
CHEKTPAJIbHBIN KJIACC — CBETUMOCTD
. bubnuoreka [IOK
124 3Be3/1bI TJIaBHOM MIOCIEI0BATEILHOCTH &
https://m.edsoo.ru/b3cb766¢
BnytpenHee ctpoeHue 3BE3.
125 CoBpeMeHHbIE NPECTABIECHUS O bubnumoreka [IOK
MPOUCXO0KACHUH U 3BoonnU CoJHIa https://m.edsoo.ru/d09da494
1 3BE3J1. DTanbl )KU3HU 3BE3 ]
Muieunsiii [Iyte — Hama [Manaktuka. BuG 10K
. nOINOTEKA
126 Tunel ranaktuk. YEpHsIe ABIPHI B
https://m.edsoo.ru/7cd10a0a
siIpax rajJjakTUK
127 Bcenennas. Pacuimpenne Beenennoid. bubanorexka [HOK

3akon Xa66ma. Teopus bonbmioro

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



https://m.edsoo.ru/ad73e145
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B3phbIBa. PenukToBoe H3JTYUCHUC

128

MacmrabHas cTpykrypa Beenennoii.
MeraranakTuka

bu6mmoreka [IOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie mpo6iieMbl aCTPOHOMUH

bu6mmoreka [IOK
https://m.edsoo.ru/d37d9ffe

130

DuU3NYECKU MPAKTUKYM 10 TEME
"NccneqoBanue MarHUTHOTO ITOJIA
IMOCTOSTHHBIX MarHUTOB' MIIH
"UccnemoBaHue CBOMCTB
dbeppomMarueTUKoB" UIu
"UccnenoBaHue aeiicTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM"

bu6mmoreka [IOK
https://m.edsoo.ru/67361aef

131

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMiiepa" uim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AMriepa OT cuJiIbl TOKa" WU
"OnpeneneHne MarHUTHOM HHAYKIIUH
Ha OCHOBE M3MEpEHUs CUiibl AMriepa"

Bbubnmuoreka [JOK
https://m.edsoo.ru/fcac91e9

132

Du3nUecKuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS
3JIEKTPOMArHUTHON MHIYKIUU'" WIIH
"OnpeneneHue UHIYKIIMA BUXPEBOTO
MarduTHOTO 1OA"

https://m.edsoo.ru/c36658da

133

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS
camouHaykiuu'" wim "COopka Moaenu
3JIEKTPOMArHUTHOTO reHeparopa”

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

134

Du3nUecKuil IPAKTUKYM 110 TEME

Bbu6nmuoreka [JOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
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https://m.edsoo.ru/b8fb6391

"N3mepenue nmeprojia CBOOOTHBIX
KoJie0aHUN HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"

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

Du3n4eCcKuil IPAKTUKYM I10 TEME

Bbu6nmuoreka [JOK
135 "TIpeoOpa3oBaHue SHEPTUH B
peobp I')' https://m.edsoo.ru/a28026bd
OPYKUHHOM MasiTHUKE
DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes3 M0CIIE0BATEIbHO COEIUHEHHBIE
136 KOHJEHCATOp, KaTylIKy U pe3ucrop"” bubmmorexa HOK
| P, KATYIIY 1 P P https://m.edso0.ru/89dc2d90
win "HccnenoBanue paboTs
HMCTOYHUKOB CBETA B LIETIH
MepEMEHHOTO TOKa"
Du3n4eCcKuil IPaKTUKYM 110 TEME
137 "N3y4yeHue napameTpoB 3ByKOBOU bubmmorexa LHOK
. " P P e https://m.edsoo.ru/b100661a
BOJIHBI
DuU3NYECKU MPAKTUKYM 10 TEME
"N3MepeHue nokasaTesis IpeJoMICHUs
138 crexya" wiu "llonyyenue bubmmorexa [OK
v https://m.edsoo.ru/42569eal
U300pa’keHHs B CUCTEME U3 TNIOCKOTO
3epKajia v JIUH3bI"
Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSHUS OT BEILECTBA bubmmoreka [IOK
(Ha mpuMepe KUIKUX JHH3)" WK https://m.eds0o0.ru/b879fb3f
"N3mepenne pOKyCHOTO pacCTOSHHS
paccenBarOUX JUH3"
140 Du3nUecKuil IPAKTUKYM 110 TEME bubnuoreka [IOK

"Habmonenue nudpakuuu,

https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
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UHTEpEPEHINH U TOJSIPU3ALIH
ceera"

141

Du3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbCa U SBHEPTUU
PENATUBUCTCKHUX YaCTHII (TI0
dororpadusM TPEKOB 3apsHIKEHHBIX
YaCTHI[ B MArHUTHOM T10J1€)"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/63756¢47

142

Du3n4eCcKuil IPAKTUKYM I10 TEME
"N3mepenue noctossHHoM [ nanka Ha
OocHOBe uccienoanus Gorodddexra"
uin "UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMO] OT
HanpsHKeHus"

Bbubnmuoreka [JOK
https://m.edsoo.ru/eb916{82

143

Du3n4eCcKuil IPaKTUKYM 110 TEME
"UccnenoBanue cnekrpa
pa3peKEHHOT0 aTOMapHOI'0 BOOpoAa
Y U3MEPEHHE MOCTOSTHHOM Prundepra"

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

144

Du3n4eCcKuil IPaKTUKYM 110 TEME
"HccnenoBaHue paaroakTUBHOIO
¢oHa ¢ ucnoap30BaHKEM J103UMeTpa”
win "U3ydenue normiouieHus o6era-
YaCcTHUI AJTIOMUHUEM"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/c3dabebe

145

Du3n4ecKuil IPAKTUKYM 110 TEME
"HaOmroaeuus 3B€31HOr0 HEOa
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN TSl OTIPEACIICHHS
MOJIOKEHHU S HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC

Bbu6nmuoreka [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
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co3Be3iusi CeBepHOro Mosymapus u
spkue 38€3a61" win "HaOmroaeHus B
teseckon JIyHbl, IIJIaHET, TYMAHHOCTEN
U 3BE3IHBIX CKOIUICHUN"

O06o0011eHNEe U cUCTeMaTU3aIUs
3HaHui. Ponb GU3MKK M aCTPOHOMUM B

. . bubmuorexa [JOK
146 9KOHOMMYECKOM, TEXHOJIOTHIECKOM,
. N https://m.edsoo.ru/ad6ddeed
COITMATbHOM M ATUYECKOH chepax
eITEILHOCTH YeJIoBeKa
O0001IcHNE U CHCTEMATH3aLINS
147 3HaHuil. Ponb u MecTo ¢pu3uku u bubmmoreka [IOK
aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOMU https://m.edsoo.ru/18f19f7¢
KapTUHE MHUpa
O0001IcHNE U CHCTEMATH3aLINS
3Hanuil. Pone ¢pusndeckoil Teopun B
OPMHUPOBAHUH MPEICTABICHUM O
148 ingnqeimﬁ Ka TI:IHG MHpPA, MECTO bubmorexa [TOK
N p pa, https://m.edsoo.ru/e7d400f4
(bU3UYECKON KapTUHBI MUPa B 001IIEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJICTABIICHUN O TIPUPOJIC
149 O06o01IeHre U cucTeMaTH3aIus bubmuorexa [JOK
3HaHui mo teMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK
3Hanui mo teMme "Kunemaruka' https://m.edsoo.ru/4e31b507
151 O00011eHNEe U CUCTEMATU3ALMS bu6mmoreka [IOK
3HaHu# 1o Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O0001IcHNE U CHCTEMATH3aLIHS
. " Bbu6nmuoreka [JOK
152 3HaHui 1o Teme "CTaTuka TBEpI0ro

Tema"

https://m.edsoo.ru/3ccad82¢
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O00011eHHE U CUCTEMATU3 AL

. bubmmorexa LIOK
153 3HaHUU 1O TeMe "3aKOHBI COXPaHECHUS 1
| https://m.edsoo.ru/32a4d1a0
B MEXaHHUKE
O0001IeHNEe U cCHCTEMATH3AIINS Eut6 LOK
. noJIImoTeKa
154 3HaHu# 110 Teme "OCHOBEI httos://m.ed Jedd40ca8
. ps://m.edsoo.ru/e ca
MOJIEKYJISIPHO-KMHETHUECKOH Teopun”
O00011eHNEe U CUCTEMATU3ALMS Eub 1OK
. HOInoTEKA
155 3HaHMUU 110 TeMe "TepMoauHaMuKa.
TenmoBLe MAMHLL" https://m.edsoo.ru/c63f7¢10
O00011eHNEe U CUCTEMATU3ALMS
156 3HaHUU 1O TeMe "ArperaTHble bubanorexka HOK
cocTosgHus BenrecTsa. Pa3oBble https://m.edsoo.ru/1d36b5bl
nepexonl"
O00011eHNEe U CUCTEMATU3ALMS Eub 1OK
5 noJIImoTeKa
157 3HAHUU MO TeMe "DIEKTpUIECcKoe
" https://m.edsoo.ru/3bf0def9
oJe
O0001IeHrEe U cCUCTEMATH3AIINS Eut6 LOK
. . noInoTeKa
158 3HaHuH 110 TeMe "TlocToSHHBIN
. " https://m.edsoo.ru/71453¢ee6
AJIEKTPUICCKUN TOK
O0001IeHNEe U cCHCTEMATH3AIINS Eut6 LOK
. noJIImoTeKa
159 3HaHUM 110 TeMe "TOKHU B pa3IMUHBIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O00011eHNEe U CUCTEMATU3ALMS bu6mmoreka [IOK
3HaHUU 1o TeMe "MaruutHoe moJe" https://m.edsoo.ru/3b4c06ae
PeseprubIil ypok. O6001IeHNE 1
. bubmmoreka [JOK
161 CHUCTEMAaTU3alys 3HAHUH 110 TEME . &
" eKTpOMATHITHAS HHAYKIHA" https://m.edsoo.ru/053¢2248
162 PesepBublit ypok. O6001meHue u bubmmoreka [IOK



https://m.edsoo.ru/32a4d1a0
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CUCTCMaTHu3al s 3HaHI/II>'I I10 TCMC
"Mexanndeckue Konedanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIil ypok. O600IICHHE 1

163 cUCTEMAaTHU3aIUsI 3HAHUH 10 TEME bubmmnorexa LIOK
https://m.edsoo.ru/5e2bb83d
"DNeKTpOMAarHUTHBIE KOJleOaHus "
PeseprubIit ypok. O6001IeHNE 1
L64 CHCTEeMAaTH3alus 3HaHUH 110 TeMe bubmuorexa [JOK
"MexaHn4yecKue 1 3JIEKTPOMarHUTHHIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PeseprubIil ypok. O6001IeHNE 1
. bubmuorexa [JOK
165 CHUCTEMAaTU3alys 3HAaHUHU 110 TEME httos://mLed 1 159ad1603
ps://m.edsoo.ru/52a
"Ontuka"
PeseprubIit ypok. O6001IeHNE 1
. bubmmoreka [JOK
166 CHUCTEMAaTU3alys 3HAaHUHU 110 TEME httos://m.ed & /5beclc65
ps://m.edsoo.ru/Sbeclc
"OcuHossr CTO"
PesepBHeIil ypok. O600IICHHE 1
. bubmmoreka [JOK
167 CHUCTeMaTH3aIlusl 3HaHUH 110 TeMe ] 1
K . " https://m.edsoo.ru/f7¢59d38
OPITYCKYJISIPHO-BOJTHOBOM JTyaTl3M
PesepBHeIil ypok. O600IICHHE 1
. bubmuorexa [JOK
168 cUCTEMAaTHU3aIisI 3HAHUH 110 TEME httos://med & 1£511654
ps://m.edsoo.ru.
"®dusuka aroma"
PeseprubIil ypok. O6001IeHNE 1
169 CHCTEeMAaTH3alus 3HaHUH 110 TeMe bubmuorexa [JOK
"®u3nKa aTOMHOTO SApa U https://m.eds00.1ru/905¢5¢ce0
3JIEMEHTApHBIX YaCTHIL"
PeseprubIil ypok. O6001IeHNE U
. bubmuorexa [JOK
170 CHUCTEMAaTU3alys 3HAaHUHU 110 TEME 1

"DneMmeHTHl acTpouzuxu"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka, 11 knacce/ Kacesnos B.A., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe odmiecTBo «M3aaTenbcTBO
«ITpocsenieHue»

» ®usuka. Komebanus u Bonnsl, 11 ximace/ Makumes I'.51., Cunsaxos A.3.,
OO111ecTBO ¢ OTpaHNUUEHHON OTBETCTBEHHOCTHIO «/JIPODAY; AkiinonepHoe
obmectBo «M3narenscTBO «IIpocBeiieHne»

» ®usuka. Mexanuka, 10 knacce/ Msaxumes I'.51., CuasaxoB A.3., O0mecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEPHOE OOIIIECTBO
«3natensctBO «IIpocBenienue»

» ®uzuka. MonekynspHas ¢pusuka. Tepmoaunamuka, 10 knace/ Mskuiies
I'.41., CunsikoB A.3., OO0I111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; Akumonepnoe odectso «M3natensctBo «IIpocBemnienune»

» Guszuka. Ontuka. KantoBas ¢usuka, 11 kinacc/ Mskumes I'.5., CunsaxoB
A.3., O01IecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxrnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

» Gusuka. Dnektpoaunamuka, 10-11 knacesl/ Msikumes I'. 4., Cunsikos A.3.,
OO0111eCcTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE

obmectBo «M3narenscTBO «IIpocBeiieHne»



METOJUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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