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MNOACHUTEJIBHASA 3AIIMCKA

ITporpaMMa 10 @u3uke Ha YpOBHE CpeJHEro oO0Iero ooOpa3oBaHus
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUH U TpPEOOBAHMH K pe3ysIbTaTaM OCBOECHMS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeacraBieHHbix B ®I'OC COO, a
Takke ¢ ydéroMm (enepaibHON pabodeit mporpaMmbl BocnuTanus u KoHnenun
npenoAaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENbHBIX OPraHU3ALMIX
Poccuiickoit ~ ®denepaiuy,  peaqu3yOIMIMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
IPOrPaMMBI.

[Tporpamma no ¢usuke onpeaenser 00s13aTebHOE MTPEIMETHOE COJEPKaHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEILHOCTh U3YUEHHUSI TEM U Pa3ieoB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluxcsl.
[IporpamMma mo ¢u3uke Aa€T NpeACTaBICHUE O MLENAX, COACpPKAHUH, OOIIeH
cTparteruu OOy4YeHHUs, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpEACTBAMU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS IIO3BOJISIET pEaln30BaTh
3aJ1a4 Npo¢eCCUOHAIBHOW OPUEHTAlLlMU, HAIPABJIECHO HAa CO3/laHUE YCIOBUM I
NPOSIBIICHUS] CBOMX HHTEIUICKTYyalbHBIX U TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJarmuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHs 00pa3oBaHUSA B
opraHm3anusx MNpodhecCHOHAIBHOTO O00pa3oBaHUsS 10 Pa3IUYHBIM  (DU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIELIMAIBHOCTSIM.

B nmporpamme mno ¢usMke onpeaenstorcs IJIAaHUPYEMbIE PE3yJbTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO OOIIETr0 00pa30BaHUs: JINYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaAMeTHble (Ha  yrinyOn€HHoM — ypoBHe). Hayuno-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBAaHUM K JIMYHOCTHBIM,
METANpEeIMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOy4YarolUXCsl, OCBOMBIIMX
nporpaMMy 1o (u3MKEe Ha YpPOBHE CpeaHero obmero oOpa3oBaHHs Ha
yr1yONE€HHOM YPOBHE, SIBIISIETCS CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma no pu3mKe BKIIOYAET:

IUIAHUPYEMBIE PpEe3yJibTaTbl OCBOEHUS Kypca (U3MKUM Ha YriyOiaéHHOM
YPOBHE, B TOM YHCJIE IPEAMETHBIE PE3YJIbTATHI 110 roj1aM 00y4EHHUS;

coJiepkaHue yueoHoro npeamera « Pu3nka» Mo rojgam o0ydeHusl.

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

ITporpaMMa no u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUMUTENIEH U
IPEIOCTABIAECT BO3MOXKHOCTH I peaIM3alUd Pa3IUYHbIX METOJUYECKHUX
NOJIXOJOB K MpernofaBaHUi0 (U3UKH Ha YrIyOJEHHOM YpOBHE IMpPH YCJIOBHU
COXpaHEHHUs 003aTeNbHOM YaCTH COACPKAHUSI Kypca.



duszuka kak Hayka O Hambojee OOIIMX 3aKOHAX MPHUPOJBI, BBICTyMHas B
KauecTBe y4eOHOI0 IMPEeAMETA B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu# 00 okpy»katoiieM mupe. LkonpHbIN Kype HU3HKH — cCTEMOOOpa3yOInii
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB U SIBICHUH, M3y4aeMbIX XuUMUEH, Ouojoruei,
dbusnueckoir reorpadueir u acrpoHommeit. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHHUM Ompenenusio xXapakTep U OypHOE pa3BHUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe BSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IIOJIy4eHHUSI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMM CBOMCTBaMHU. l3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromierocs, B (popMupoBaHHE YMEHUN MPUMEHSATh HAy4YHBIN
METO/]I IO3HAHMSI TP BBIMOJIHEHUN UMHU YUEOHBIX UCCIIEIOBaHUIMA.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeIHEr0 OOIIEro 00pa30BaHus MOJI0KEH
PSA UAEH, KOTOPBIE MOKHO PaCCMaTPUBATh KaK IPHUHIIMIIBI €r0 TOCTPOEHUS.

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

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

Hoea cymanumapusayuu. EE peamusanys NPEaIosaracT HCIOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMana (PU3MUECKON HAyKH, OCMBICIEHHE CBS3M pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM OOLIECTBAa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHYECKUMH MTPOOIEMaAMHU.

Hoen npuxnaonoi nanpaenennocmu. Kypc ¢usuku yriayO0n€HHOro ypoBHs
IIPEAIOJAaraeT 3HaKOMCTBO C HIMPOKUM KPYIOM TEXHHUYECKHUX U TEXHOJOTHMYECKHUX
IIPWIOKEHUN W3Y4YEHHBIX TE€Opud M 3akoHOB. [Ipum 3TOM paccmarpuBaroTCs Ha
ypOBHE OOIIMX MpPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpPOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJEpP)KaHUsS, IMOCBAIMIEHHBIX SKOJOTMYECKUM IpOoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJOIHH, a TakkKe 00CYXIEeHHUs
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30M1aCHOCTH.

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



BKJIFOYAIOUIETO (DPOHTANBHBIE YYCHHUECKHE OIBITHl MPU H3YYEHUH HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOThl MpakTHUKyMa. [Ipr 3TOM BO3MOKHBI
IBa crocoba peanu3zaudd (PU3NYECKOro TNpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoaUTCs aub0 B KoHIe 10 u 11 kmaccos, mubo0 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. Btopoil cmocod — 370
UHTErpanuss padoT TPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX padoT, KOTOPHIC
IpOBOJASATCS B Ipoliecce u3ydyeHus paszzaena (temsl). [Ipu sTom mon paboramu
PaKTUKyMa MTOHUMAETCsl CaMOCTOSITEIbHOE MCCIEI0BAHUE, KOTOPOE MPOBOJUTCSA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIaroBoi HHCTPYKIIUH.

B nporpamme mno (@usMke cuUCTeMa YYEHHUYECKOrOo HKCIEPUMEHTA,
1a00paTOpHBIX pabOT M MpakTUKyMa MpelCTaBieHa €IWHBIM mepeyHeM. Bridop
TEMATUKU U1 3TUX BUJAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4aCTHHKaMHU 00pa30oBaTEIbHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEHN MOYypOYHOIO
IJIAaHUPOBAaHMUSI U OCHalleHus kabuHera ¢usuku. [Ipu sTomM oOecrneunBaeTcs
OBJIaJiIcHUEe OOYyYaIOUIUMHUCS YMEHUSMU TMPOBOJUTH TPSIMbIE U KOCBEHHBIC
U3MEPEHUs], UCCIIEeIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEJIMYUH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACUETHBIX W KayeCTBEHHBIX
3amad. Ilpu aToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jlayd C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3NUECKON MOJEIbIO, MO3BOJSIONINE TPUMEHATD
U3yYEHHbIC 3aKOHbl U 3aKOHOMEPHOCTH KaK M3 OJHOrO pasfena Kypca, Tak U
UHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3jesioB. JJis KaueCTBEHHBIX 3a/1a4
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 ¢ T1peboBanumsmu DPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIICUCHHUI0 Y4eOHOTO Ipolecca Kypc (U3UKH YriayOJEHHOTO
YPOBHSI HA YPOBHE CPEJIHEr0 OOLIEro 00pa3oBaHusl JOJKEH U3y4aThbCs B YCIOBHIX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
nabopatopHoe OOOpYyIOBaHUE Jisi BBIMNOJIHEHHs YKa3aHHBIX B Iporpamme IO
¢u3MKe yYEeHUYECKHX OIBITOB, JAaO0OPAaTOPHBIX padOT M paboT MpakTUKyMa, a
Tak)Ke JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOe o0OopyaoBaHue (GopMupyercs B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIUil aiis
UCCJIEIOBAHMUSI  M3Yy4Yae€MbIX  SIBIIGHUA UM  MPOIECCOB, AMIIUPUYECKUX U
(GbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

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



OJTHOTO KOMIUIEKTa Ha JAByX oOydJarommxcs. TeMaTH4ecKne KOMIUICKTHI
71a060paTOPHOTO O0OPYMOBAHMS JOJDKHBI OBITH TOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
MU3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOPHH.

OCHOBHBIMU TIETISIMU U3Y4eHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHupOBaHWE WHTEpPECa € CTPEMJICHUS OOyYaronuxcsi K HaydHOMY
U3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HWHTEIUICKTyaJIbHBIX M  TBOPYECKHX
CIOCOOHOCTEM;

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

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

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

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

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymei
po(heCCHOHATFHOW  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHeneMy oOy4eHHIO B 9TOM HaIlPaBJICHUU.

JlocTimkeHne dTUX TieNiel 00eCTIeUrBACTCSl PEIICHUEM CIEAYIOINX 3a/1a4d B
mporiecce n3ydeHus Kypca GU3NK1 Ha ypPOBHE CPETHETO O0Iero oOpa3oBaHMUs:

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

(dbopMUpOBaHUE YMEHUH MPUMEHATH TEOPETUICCKHIE 3HAHUS IS OOBSICHECHUS
(GU3HYECKUX SIBIICHUH B TPUPOAC WM JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
IMOBCEIHCBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIICHHUS PA3UYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nYecKol MOJENBI0, 3a/lad, MOJAPa3yMEBAOIINX CAMOCTOSATEIBLHOE CO3/IaHUe
bu3MYecKo MOJeNH, aJeKBATHOW 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, aHajgW3a W HWHTEpIpeTanud WHGOPMAINH,
oTpezeNieHus JOCTOBEPHOCTH MOJyYEHHOTO Pe3yJIbTara;

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



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

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrnyOnéHHBIN ypOBEHb
u3ydyeHus: yuyeOHoro mnpeamera «®Duszmka» Ha ypOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOyYalOIMMHUCS, [UIAHUPYIOIIMMHU POJIOJKEHUE
0o0pa30BaHUs MO0 CHEIHATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOduIIs.

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

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
NPAKTHYECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YUMTENb JI€JdaeT BbIOOp
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAWBHUIYaATIbHBIX
0COOEHHOCTEH 00yJarOmUXCs.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTO O3HAHUSA NPUPOABI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo 1 mo3HaHus U
METO/Ibl UCCIEI0BAHUS (PUBNUYECKUX 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 SBICHUN M MPOLECCOB (MaTepHalibHas TOYKA,
abCOMIOTHO TBEPIOE TENo, HACATbHAS KUIAKOCTh, HACAIBHBIA Ta3, TOYCUHBIN
3apsn). ['unoresa. dusnueckuii 3aKOH, TPAHUIIBI €TI0 TPUMEHUMOCTH. Pu3ndecKas
TEOPUS.

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

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

M3mepeHne cuiibl TOKa W HANPSXKEHUS B LENU TMOCTOSHHOTO TOKAa IMIPH
MOMOIIIM aHAJIOTOBBIX U MU(POBBIX U3MEPUTETBHBIX IPUOOPOB.

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

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pannyc-BekTop MaTepuasbHOM TOYKH, €r0 MPOEKIMH HAa OCU CHCTEMBI
KoopauHart. Tpaekropusi.

[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCHU CHCTEMBl KOOPJMHAT.
Clio)keHue NepeMENICHU U CIIOKEHUE CKOPOCTE.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE. 3aBUCHUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTH MAaTEPUAJIbHOM TOUYKU OT BPEMEHU U HX
rpaduku.

CBoOomHOe manmeHue. YCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOTO TMOJ YIjoM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEpUAIbHON TOYKH OT BPEMEHU U UX IPaQUKU.



KpuBonuneniHoe  nBwkeHHe. JIBMKEHME  MATEpUAIBHOM TOYKH 11O
OKPY)KHOCTH. YTJOBas W JIMHEWHas ckopocTh. [lepmom m wacTora oOpamieHus.
[{eHTpocTpeMuTeEnbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U MOJIHOE
YCKOPEHHE MaTEPUATIbHON TOUKH.

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

Jlemoncmpayuu.

Mopens cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

Crioco0Obl uccineoBaHus IBUKEHUI.

WnrocTpanus NpeaenbHOro nepexoia i \3BMEpEHNe MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCIIOJIB30BAHUEM MEXaHU3MOB.

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

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

HamnpagsneHnue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBO CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OJHOTO M TOTO XKE
TeJIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne ycKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

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

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

W3ydyeHnue [ABMKEHUs Tena, OpOIIEHHOTO Tropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSMOM MPONOPUUMOHAIBHOM 3aBHCHMOCTH MEXAY JaJbHOCTBIO
10J1€Ta U HAYaJIbHOW CKOPOCTBIO TEJa.

N3ydeHne IBHXKEHUS Tella MO OKPYKHOCTH C ITOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

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

Tema 2. lunamuxa.



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

Macca tena. Cuna. [IpuHIUI Cyneprno3uiuy CHIL.

Bropoiu 3akoH HeroTOHA 1711 MaTepuaaibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

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

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

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

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

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

Hemoncmpauyuu.

HaOnronenue NBHKEHHUS TEN B MHEPLUUAIBHBIX M HEMHEPLUUAIbHBIX CHCTEMAX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

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

CpaBHEHHE  pPABHOJEWCTBYIOLIEH  NPHIOXKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cWiI, BOBHUKAIOIIUX B PE3YyJIbTaTE B3aUMOIECUCTBUS TEIL.

N3mMepenue 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 MPH JBM)KEHUU OpyCcKa MO HAKIOHHON
IIJIOCKOCTH.

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



HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON Uepes
JETKUM OJIOK.

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

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

N3ydeHne nBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

YcnoBust paBHOBECHS TBEPIOIO TEA.

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 ¢ Mexanuke.

NMnynbc MaTepranbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CUCTEMBbI MATEPUAIIBHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

NMnynbe CUITbl U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

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

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

MoOITHOCTb CHUIIBL.

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



[ToTeHumanbHple W HENOTEHIMANbHbIE CWIbL. lloTeHUManbHAs >SHEprus.
[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 bepHymM s UACATbHOM >KUAKOCTU KAaK CIEICTBUE 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 NBUXKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHue 3Hepruu Tena Mpu COBEPILICHUN PabOTHI.

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

CoxpaHeHHe SHEePTHH NPU CBOOOTHOM TIaICHHH.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

N3mepeHne nMmyJiibea Telia o TOpMO3HOMY MYTH.

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

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUH.

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 Gu3nka u 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. Monenn CTpOEHHs Tra3oB,
KUIAKOCTEH M TBEPABIX T M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX



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

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

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULBI
ra3a JBHKYTCSI XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

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

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

Huddyszust sxuaKocTe.

Mogaens onbita IlTepHa.

[IpuTsyKeHNE MOJIEKYIL.

Mopenn KpUCTaJuIMYeCKUX PEMIETOK.

Ha0nronenue u uccienoBanre n30MpoLeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

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

W3yyeHne H30TEpMUYECKOro Mpouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3yueHne n30X0pHOro nporuecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEeHHHE mapaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEIHHUE 3HAYEHHUS BEJIUYMH, OMHUCHIBAIOIINX
€€ COCTOSIHNE HA MUKPOCKOITMYECKOM YPOBHE.



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

Mogens wuaealbHOr0 raza B TEPMOJUHAMUKE — CHUCTEMa YpaBHEHHI:
ypaBHeHUEe MeHeneeBa—Knanelipona U BbhIpaXEHUE 711 BHYTPEHHEW >HEPTUMU.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHUEHTPALHs YaCTHUILl, BEICOKHE
TeMnepaTrypbl. BeipaxkxeHue il BHYTPEHHEW 3HEPruud OJHOATOMHOTO HJICaIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

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

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

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaenbHas W MOJIIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUWE Maiiepa. YenbHas TEIIOTa CTrOpaHUs
TorumBa. Pacuér kommuecTBa TEMIOTHI mnpu Temwonepenade. I[lonstue 00
annabaTHOM Tporecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAss osHeprus. KommuecTtBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  HHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

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

Bropoii 3akoH TEpMOAMHAMUKM i1 HEPAaBHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO NEpeiaTh TEIUIOTY OT 0oJiee XOIO0JHOro Tena K 0ojiee HarpeTomy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh MpUpOTHBIX MTPOTIECCOB.

[Tpuniunel aecTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

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

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIIbHUK,
KOHJUIIMOHEP, AU3EIbHBIA W KapOIOpaTOpHBIA JBUTraTeNH, HapoBas TypOWHA,
MOJIYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWUIM3aLUs «TEIUIOBBIX» OTXOMIOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIM3AlUs OMOOPTaHUIECKOTO TOTUTHBA JIJIs
BBIPAOOTKU «TETUIOBOM» M 3JIEKTPOIHEPTHUH.

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUH.

Bo3nymHoe oraumso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHHUSI BHYTPEHHEH YHEPTHUU.

HccnenoBanue aqnadbaTHOro mpouecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

H3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBA3U DHEPTHM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUTKOCTEM.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. Dazosvie nepexoowl.

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

HacpllieHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIICHHOTO Iapa OT TEMIIEPATYpPhl, KX HE3aBUCUMOCTH
0T 00BhEMa HACKIINIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BraxxnocTh Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmnueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
KpuctaiuioB. [lnmaBieHne W Kpuctaimm3auus. YJIeJbHAas TEIIOTAa IUIABICHUS.
Cybnumarwsi.

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

TemnmoBoe pacmUpeHue KUJIKOCTEH U TBEPJBIX Tel, 00BEMHOE M JIMHEHHOE
pacumpenre. AHFapMOHHU3M TEIJIOBBIX KOJ€OaHUM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[Tpeo6pa3zoBanue sHeprun B (Pa3zoBbIX Mepexoaax.

VYpaBHeHuUe TerIoBoro OanaHca.

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

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

Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JIABJICHUMU.

M3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnBITEl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnsipasie siBeHuUs.

Moenu HeHbIOTOHOBCKOM JKUIKOCTH.

CriocoOb1 M3MepeHuns BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buael nepopmarimii.

Ha6mronenue manpix gedopmMariuid.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

N3yueHue 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIBJA.

N3yueHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne abCOMIOTHOW BIIAXHOCTUM BO3JyXa M OILIEHKa MacChl MapoB B
NOMEIICHHH.

N3mepenne ko3P duiimeHTa noBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne moayns FOHra.

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

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OnekTpu3alus Tea W e€ MpOsBICHUSA. OJEKTpUuecKud 3apsa. [IBa Bupaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOAHUKM, NOHMAJIEKTPUKH ¢  MOJYIPOBOJIHUKH.
OneMeHTapHbld JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHHs BJIEKTPUUYECKOTO
3apsza.

B3anmoneiictBue 3apsinoB. Toueunsie 3apsaapl. 3akoH Kymnona.

DiekTpudecKoe nojie. Ero AeicTBUE Ha JIEKTPUUYECKUE 3aPsiJIbl.

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

[IoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMOJds. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. lloTeHnumanbHass >HEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTennman snexkTpocraruyeckoro nosist. CsA3b HANPSIKEHHOCTHU MOJIS U Pa3HOCTH
NOTEHIMAIOB ISl AJIEKTPOCTAaTUYECKOro TMojs (Kak OJHOPOJHOIO, TaK H
HEOHOPOJIHOTO).

[IpyHLIMT CyNEepNO3ULUN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apsbkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOro Mo o00bEMy mapa. [losme paBHOMEpHO 3apsKEHHOU
OeckoHEeYHOM TIocKOCTH. KapTuHbl JMHUM HAnpsLKEHHOCTH JTHX MOJeH U
HKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

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

JusnexTpuku B OJIEKTPOCTATUYECKOM  MOJIE. Jwusnextpruueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaeHcarop. DIeKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTD IIOCKOTO
KOH/JIEHCATOpA.

[TapannenbHOE coenrHEHNE KOHIEHCAaTOpoB. [locmenoBarenbHOe cOeqMHEHNE
KOHJICHCAaTOPOB.

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.

Mogpens anekTpoctaTudeckoro reneparopa (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 MPOHULIAEMOCTH.

OHeprus 3JIEKTPUYECKOTO OIS 3apsHKEHHOIO0 KOHJIEHCAaTopa.

3apsKka 1 paspsjika KOHIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

OueHka cuil B3auMOIEHCTBUS 3apSKEHHBIX TET.

HabGmronenue npeBpallieHus SHEPTUH 3apsKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3JIy4EHUsl 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 IUIOWAAY TOMEPEYHOIO0 CEYEHUS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

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



Pa6ora sanextpuueckoro Toka. 3akoH Jxoymns—Jlenma.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jlemoncmpayuu.

M3mepeHne CUibl TOKA U HANIPSKEHUS.

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

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

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU TOCTOSIHHOM
HaIpsHKEHUU.

[Ipssmoe nzmepenune DIC. KopoTkoe 3aMbIKaHHE TalbBaHMUYECKOTO 3JIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bI coennHeHust ICTOYHUKOB Toka, DJIC barapeii.

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

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccenenoBanre CMEMAHHOTO COETMHEHUS 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 rajibBaHMYECKOTO 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.



DneKTpuYeCcKHil TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX 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 MOJIYIIPOBOJHUKOB.

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, TPAKTUKYMY).

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 0008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (hakT, THIOTEe3a, (U3NYECcKas BEIMYMHA, 3aKOH,



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

Mamemamuxka: peuieHue CUCTeMbl ypaBHeHMH. JluHeitHas ¢QyHKIUS,
napaboJia, runepOosa, ux rpadukd U cBoicTBa. TpuroHomerpudeckue GyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpOeKHH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe NBMKCHHUE B KUBOU Tpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKpYKaloleH Cpenbl,
yTHiIn3anuss OHMOOPraHMYECKOro TOIUIMBA I  BBIPAOOTKH  «TEIJIOBOW» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAIWJUISIPHbBIE SIBJIEHUS B PUPOJIE,
HIIEKTPUYECKHE 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, IEKTPOIUTUYECKAs TUCCOLMALUS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHMJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMK), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHKE (TUPOCKOI, BOJAOMET W JIPyTU€), JBUTATEIh BHYTPEHHETO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAMJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIY4YeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE DJIEKTPONpUOOpPOB,
ra3zopaspsiIHble JIaMIIbl, TOJTYIPOBOAHUKOBBIE 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.

MarsnuTHO€e 1oJie MPOBOJHMUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Dpcrena.

Cuna AmMnepa, €€ HanpaBJI€HUE U MOYJIb.

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

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



TexHuueckue YCTPOﬁCTBa N TCXHOJIOTMYCCKHC IIPOLCCChI: IPHUMCHCHHC

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

Kaptuna 7uHHMA  WMHAYKOMM ~ MAarHATHOTO  MOJS  IOJIOCOBOTO U
MOJIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nuHUN MarHMTHOW MHYKIIMYU TOJISI JNIMHHOTO 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 ABWKEHUS My4YKa JIEKTPOHOB B MArHUTHOM MOJIE.

[TpuHIMDO JNENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue NeMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmriepa.

N3yueHne 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW UHAYKIIMU HA OCHOBE MU3MEPEHUS CUIIbI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBieHue 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
oJIe.

ITpasuno Jlenua.

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

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

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

Jlemoncmpayuu.

HabGnrogenue siBjaeHUS 3JIeKTPOMAarHUTHOW MHTYKIIUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIUM OT CKOPOCTH W3MEHEHHUS
MAarHMTHOTO MOTOKA.



[IpaBuio Jlenna.

[Tanenue MarauTa B alFOMUHUEBON (METHOMN) TpyoOe.

SIBiIeHME CAaMOMHTYKIIH.

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

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.

Onpenenenne MHAYKIUY BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHNS] CAMOUHAYKIINAH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

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

AmMmntyna u ¢asza kosebanui. CBsi3b aMIUIUTYIbl KOJ€OaAHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.

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

[TonsiTue o 3atyxaromux Kojaebanusx. BeiHy)eHHbIe KoneOanus. Pe3oHanc.
Pe3onancHas kpuBas. BiusHMe 3aTyxaHus Ha BHJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

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

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUSI.

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

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

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

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

HccnenoBanre BRIHY X ACHHBIX KOJIEOaHUIA.

HabGnronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



W3mepenue mnepuoaa CBOOOIHBIX KOJIEOAHUN HUTSHOTO W MPYKHHHOTO
MasITHUKOB.

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

M3y4yeHune nBUKEHUS HUTAHOTO MasTHUKA.

[TpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIEOaHUI.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
uaeanpHOM KoisiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMILIUTY/bI
3apsijia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIBI TOKA B KOJe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aIbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxarommue JIEKTPOMAarHUTHBIC KoJie0aHusl. BbIHYyX1IeHHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHbpli TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JCICTByIOIEE 3HAUYEHHWE CHJIBI TOKAa W HANpsHKEHUS MpH pasindHoil (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

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

Wneanvupiii  Tpanchopmarop. IlpousBonactBo, mepegadya u moTpeOieHHe
IIEKTPUYECKOU SHEPTHH.

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

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

Jlemoncmpayuu.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHHUM OT UHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIKX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopeinb 31eKTPOMarHuTHOrO reHepaTopa.

BoinyxaeHHbIe CHHYCOMIaTbHbIE KOTeOaHusI.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LIENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu MoOCIENOBATEIIBHOM COCAVMHEHUM PE3UCTOPA, KATYLIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

VY CTpoiicTBO 1 IPUHIUT ACUCTBUS TpaHCHOpMaTOpa.



Monenp ATMHUA 2IEKTPOIIEPEIAYH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMuUKym.

Nzyuenue tparnchopmaropa.

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

Ha0nronenue 31eKTpoMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE G0JIHbI.

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

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

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOUIEN CPEBI.

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

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

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

[IpyHIMTBI paguoCBA3U U TeneBuaeHUA. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeJIbl.

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

Hemoncmpauyuu.

OO0pazoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Koneobuomeecs Teo Kak MCTOYHHK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Hab6monenne natepdepeHny U AUPPaKkiu MEXaHUYEeCKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHNE.

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

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpaXECHHUE,
pesioMJIeHUE, Moaspu3anus, qudpakius, uHTephepeHus.

Oo6napyxeHue nHGHPaKPaCHOTO U YIbTPA(PUOIETOBOIO U3ITyUECHH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE pacIpOCTpaHEHUE CBETA 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 4aCTOTBI
CBETAa M COOTHOILICHHWE JJIMH BOJIH NIPH NEPEXOJEC MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

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

[lonHoe BHyTpeHHEe oTpakeHue. [IpenenpHbli yroa MojJHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniie u  pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTosiHME M OINTUYECKas CHJIa TOHKOW JIMH3bL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOM cepruyeckoi JMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox nyda, MpOUIEAIIEro JWH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoi ocu. IlocTpoeHne wu300paKeHH TOUKHM W OTpe3ka NpsMON B
coOMpaloIIKX U pacCenBarOUIUX 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 HCTOYHHMKOB. 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 TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, QoroamnmnapaTr, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



Hccnenoanue npeaomMieHus CBETa.

Ha0ntonenue nojiHoro BHyTpeHHEro oTpaxeHus. Moiens cBeToBoAA.

HccnenoBanre xoJa CBETOBBIX IYYKOB YEpe3 IJIOCKOMapalieNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanue CBONCTB M300pakKeHUH B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiIMOHHOW PEIIETKH.

HaGmronenue nudpakiimoHHOTO CIEKTpa.

Habmronenue aucnepcuu cBeTa.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

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 CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIny U Mosipu3aluu CBETa.

M3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3y4yenne naTEpPEPEeHITNH JIA3ePHOTO U3ITyUYCHHS Ha IBYX IIIEIISX.

Habmonenue aucnepcum.

HabGmrogenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

H3mepeHnne IiMHbI CBETOBOUM BOJIHBI.

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

Pasznen 6. OcHOBBI cielIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

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

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

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

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



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

Y4eHnueckui IKCIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

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

Pasznen 7. KanToBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBECHOE TEIJIOBOE M3JIy4eHHE (M3ITydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemeHust Buna. I'unoresa [1nanka 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 uzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEneIEHHOCTEH
[eitzenoOepra.

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

Jlemoncmpayuu.

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS — MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

Hccnenosanue Gporopesucropa.

N3mepenune nocrostHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIHUO/ OT HAIIPSIKEHUSI.

Tema 2. Quzuka amoma.

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

[Toctynatel bopa. M3nyyenue u nornonieHrue GOTOHOB MpU MEPEXOE aTomMa
C OJTHOTO YPOBHS DHEPIMU HA JPYTOM.



Buasl ciektpoB. CiekTp ypoBHEN 3HEPIrUU aToOMa BOAOPOAA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBera. Jlazep.

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

Jlemoncmpayuu.

Mopnenb onsita Pesepdopra.

Ha0nronenue nuHeyaThIX CIEKTPOB.

YCTpONCTBO U IECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HaOmronenue nuHeRyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duszuka amomHo20 A0pa U I1EMEeHMAPHBIX YACMUY,.

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

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

3akOH pPaAuOAaKTUBHOTO pacnaja. PaamoakTHBHBIE HM30TONBI B TPHUPOLE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3Iy4YeHUs. BiusHue pagvMOakKTUBHOCTH Ha YKUBBIE
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 perucTpanuy 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 pusnyeckoit KapTUHBI MUpA.

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

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yyenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.



Ortarbl pa3BUTUA aCTpOHOMUHU. [IpHUKIIaiHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuHU. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 0OBEKTOB.

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

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

ConHeyHas cucTema.

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

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

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

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

Macmrabnas ctpyktypa Beenennoii. MeraraimakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qHOr0 HeOGAa HEBOOPYXKEHHBIM TJIA30M C UCIHOJIb30BAaHUEM
KOMITbIOTEPHBIX MPUIIOKEHUH JJI ONpeesieHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be31us (CeBEepHOro mModyumiapus U sSpKHe
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.



O0o01eHre U cucTeMaTu3alus CoAepKaHusl pa3aenoB 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, OOBSCHUTEIIBHOM M  MPOTHOCTHUYECKOW  (DYHKIUN
dbuznyecKkoil 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.

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

Mesicnpeomemmusile nOHAMUS, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (akT, TUmoTe3a, (U3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIOJEHUE, DKCIEPUMEHT, MOJIEITUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, ITU(pOBas 1adbopaTopus.

Mamemamuxka: pelieHUE CUCTEMBl YpaBHEHHW. TpPUTrOHOMETPUYECKHE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
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 NpUpOJE, KoyeOaTeabHbIE
JBUKEHUS B JKMBOM HPUPOJE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
AIIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arps3HEHUE  OKpYXKAIoIIeH  cpefbl,
yJIbTPa3BYyKOBasi JMAarHOCTMKAa B MEJIUIIMHE, OINTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

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

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

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



NPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONITHKA, COJTHEYHAasi OaTapes, CIIyTHUKOBBIE
IIPUEMHMKH, AI€pHAsA DJHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMUS YyuyeOHoro mnpeamera «Duzukay
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00Y4arOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0OIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE PEAN3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENIBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

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

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUYECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECSATEIBHOCTh B UHTEPECAX IPAKIAHCKOTO
oOlrecTsa, y4yacTBOBaTh B CaMOYNpaBICHHMH 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(hopMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS,;

e CIIOCOOHOCTPH OIIEHWBATH CUTYAIlUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JMYHOIO BKJIaJIa B MOCTPOCHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOIO

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



UHTEpPEC K pa3nuyHbIM chepam npodecCHOHATBEHON AeSTEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBepLIaTh
OCO3HaHHBIN BbIOOp Oynylel mpodeccuu U pearTn30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE IUJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHIO U C€aMOOOpPa30BaHUIO B
oOnactu (pU3UKHU HA IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

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

IUIAHUPOBAHWE WM OCYLICCTBICHHUE ICHCTBUI B OKpPYXAIOLIEH cpele Ha
OCHOBE 3HaHUA LI€JIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

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

HEHHOCTH HAYYHOI'O MIO3HAHUA:

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

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

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
Ba3oBble Jjornueckue AeicTBUA:

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

ONpeaeNsaTh LUENH JEATEIbHOCTH, 33JaBaTh HapaMeTpbl U KPUTEPUHU HX
JOCTH)KEHHS,;

BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3HYeCcKUX SIBICHUSIX;

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

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHHUBAaTh COOTBETCTBUE
pe3yJIbTaTOB LENSAM, OLIEHUBATh PUCKU MOCIEACTBHM IEITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBbIe uccieaoBaTe/IbLCKHeE TeCTBUA:

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



BIAJCTh  HAaBBIKAMU  y4€OHO-UCCIENOBATEILCKOM W MPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOZOB pelieHuss 3anad  (U3HIEeCKOTro
COJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOJOB MMO3HAHUS;

BJIQJICTh BUAAMH JCSITEILHOCTH TIO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusX, B TOM YHCJI€ TMPU CO3JaHUHM YYEOHBIX MPOEKTOB B OOJIACTH
bu3uKy;

BBISIBJSITH TIPUYUHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/audy,
BBIIBUTATh THUMOTE3y €€ pelIeHus, HaxOJuTh apryMEHThl JJiA
JIOKA3aTelIbCTBA CBOMX YTBEPIKICHHM, 3a/JaBaTh MapamMeTpbl U KPUTCPUU
pEIICHNS;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJA€ PEIICHUS 3aJaddl PE3yJIbTaThI,
KPUTHYECKH OILIEHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNE B
HOBBIX YCIIOBHSIX;

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

JlaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIEHUBAThH MPUOOPETEHHBIHN OIIBIT;
yMETh TIEPEHOCUTh 3HaHWS MO0 (HU3MKE B MPAKTUYECKYIO O0OIacTh
KU3ZHEICATSIbHOCTH;

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

Pa6ora ¢ undpopmaunmeii:

BJa/IeTh HaBBIKAMHU MOJIydeHHUs MHGOpManUU (PU3NUIECKOTO COAEPIKAHUS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHpPETALMI0 MH(POPMALUUA PA3TUUYHBIX
BUJIOB U (hOPM TNPEJCTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TEXHOJOTMA B  PEIICEHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ CcoOJtoJIecHueM TpeOOBaHUN HPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEpEKEeHUs, 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:



OCYHIECTBIISITh OOLIEHHME HAa Yypokax (U3UKK W BO BHEYPOUHOU
NEATEIIbHOCTH;

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

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

IIOHMMAaTb W MCHOJB30BAaThb  IPEMMYLIECTBA  KOMAHIHOM U
WHIUBUYaIbHON paOOThI;

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

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

OLICHMBATh KAa4eCTBO CBOETO BKJIAJAa M KaXXJOT0 y4aCTHMKA KOMaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE IMPOEKTHI, OLUEHUBATH HWIEH C MO3WLHWHA HOBU3HBI,
OPUTHHAIIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

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

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

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

CaMOCTOSITEJIBHO COCTABJIATH IJIaH PEIICHUs PAacYETHBIX U KaueCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHCHHS MPAKTHUECKOW PabOThl ¢ y4ETOM HMEIONIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeaAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUN;

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

OTICHUBATH TPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBHI 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 M MPABO IPYTUX HA OIIMOKH.

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 AMOITMOHAIBHOE
COCTOSIHME JPYTUX, YYHTHIBATH €r0 TMPHU OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3VJIbTATDI



K xonmy oOyuenus B 10 Knacce mpeIMeTHBIE pe3yNbTaThl HAa YIrIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHMUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTMYECKON, COLMAJIBbHOM U ATHYECKOM cdepax AesTeITbHOCTH
4eJIoBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOI HAay4YHOU KapTHHE MUPA,
3HAYEHUE ONMCATEIbHOW, CHUCTEMATH3UPYIOUICH, OOBSICHUTENLHOU WU
MPOTHOCTHYECKOW  (PYHKIUH  (HU3MYECKON TEOPpUU —  MEXAHHKH,
MOJIEKYISIpHON (DUBUKH M TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUHU B
(bopMHpPOBaHUU MPEACTABICHUN 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 ymopyras jaedopmaius, aOCOTIOTHO
yHapyroe u abCOoNMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAIUIMYECKOI0) Teja, UAealbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE JIEKTPUYECKOE TOJIE;

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

aHANMM3UPOBaTh W OOBICHITH MEXAaHWUYECKHUE TIPOIECCHl W  SBIICHHS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJbl KHUHEMATUKH DPABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M TEepeMEIlEHUs,
3akoHbl HplOTOHA, mNpUHIMO OTHOCUTENbHOCTH [anmmnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBsI3b Pa0OTHl CHUJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPTuH,
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
MEXaHUYECKOI 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 SHEPIUEN TEIUIOBOTO JBHXXEHHS W KOHLECHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEH KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKECHHS €T0 YACTHL, CBSI3b JTABJICHUS UIECATbHOTO
rasa C KOHUEHTpAlMeu MOJIEKYJI M €ro TEMIEPaTypou, ypaBHECHHUE
MeunneneeBa—KianeipoHa, MNepBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH



COXpPAHEHHsI 3HEPruu B TEIUIOBBIX MPOLECCAX), MPHU 3TOM HCIOJb30BaTh
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeipoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBJICHUSA, HCIOJb3YS
OCHOBHBIE TOJIOKEHHUSI U 3aKOHbBI AJIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsina, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO MOJIA, IPUHLMI CYIEPIO3UIUN IIIEKTPUYECKUX
IIOJIEH, NIPU ATOM YKa3bIBas YCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ ITPAKTUYECKH BAXKHBIE COOTHOILIEHUA: 3aKOHbI OMa JuId ydacTka
UEeNM WU U1 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JIeHna,
npasuiia Kupxroda, 3akonsr dapajes 1uist 31€KTpOIn3a);

OMUCHIBATh (PU3WYECKUE TPOLIECCHl U SBJICHHS, WCIOJb3YS BEIMYWHBI:
IIEpEMEILICHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEI, CHJIA,
MOMEHT CWJIbI, [JaBJEHUE, IOTCHUHAIbHAs] OHEPIUs, KUHETUYECKas
SHEprusi, MeXaHU4ecKas SHeprus, padoTa CHIbl, LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHUs, MOILHOCT,
SHEpPrusi B3aUMOJCHCTBHUS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
HEeprus ymnpyroi gedopmaiuy MNpPYKUHBL, KOJIMYECTBO TEIJIOTHI,
aOcoyIoTHAsI TeMIieparypa Teia, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSA
SHEpPrusl HUACATLHOTO OJIHOATOMHOrO Tra3a, paboTa HAeallbHOTO Tasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ waeambHOro TEIioBoro
JIBUTATEIIA; AIEKTPUUYECKOE TOJIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO MOJIA,
HalpspKEHHOCTh TOJISI TOYEYHOIO 3apsja WM 3apspKEHHOrO Iapa B
BAKYyME W B JUAJIEKTPUKE, IOTEHIMAN 3JIEKTPOCTATHYECKOTO TOJI,
pPa3HOCTb  IOTEHLMAJNOB, JJEKTPOABIKYLIas  CUja, CWia  TOKa,
HaIlpsDKEHUE, MOLIHOCTh TOKA, OJJIEKTpUYECKas EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTHBIICHUE yYacTKa LENH C TMOCIEIOBATEIbHBIM U
NapajuleNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI IIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKAaHHUS  (PU3MYECKHX  SIBJICHMIA:
MEXaHMYECKOE JIBWKEHHE, TEIUIOBOE JBIIKEHHME YacTHI] BELIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBWKEHUE, AUPPy3Usi, HCIapeHHe,
KHUIICHUE U KOHJEHCAUus, IUIaBJICHUE U KPUCTAJUIM3aLUsl, HAlIPaBICHHOCTb
TEIUIONEpEeAaum, JIEKTPU3ALHNS TeJl, SKBUIIOTCHIIMAIBHOCTD ITOBEPXHOCTH
3apsKEHHOTO ITPOBOAHUKA,

IPOBOANUTH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMYUHBI OT
OpPYyroi C  HUCIOJIB30BAaHWEM  MPSAMBIX  W3MEPEHHH, TIIpU  3TOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATHh pPE3YyJbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEJIMYMH B BHUAEC TIpapuKOB C YYETOM



aOCOIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNIaTh BBIBOBI 10 pe3yIbTaTaM
UCCIIEIOBAHMUS;

IPOBOJAUTH KOCBEHHbIE M3MEpPEHUs (U3HUECKUX BEIMYWH, MPU ITOM
BBIOMpaTh ONMTHMAIBHBIA METOJ M3MEPEHUs, OICHUBATh AOCONIOTHBIC U
OTHOCHUTEIIbHBIC ITOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUM;
IPOBOAUTH ONBITHI IO MPOBEPKE MPEIJI0KEHHONW TMIOTE3bI: TIaHUPOBATh
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJTy4YeHHBIC PE3yJNbTaThl U JENIaTh BBIBOJ O CTaTyce MpeaoKEHHOM
THITOTE3HI,

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

pemiath pacy€THBIE 3aJadydl C SBHO 3aJaHHOW ¥ HESBHO 3aJIaHHOM
¢uznyeckoil MoJeNbI0: Ha OCHOBAaHUM aHAIM3a YCIOBUS OOOCHOBBIBATH
BBEIOOp (U3WYECKOW MOJEIH, OTBEYAIOIICH TpeOOBaHUSM 3a/layw,
OPUMEHATH  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
Gu3MYECKUX TEOpUl TPH UCHOIH30BAHUU MAaTEMaTHYECKHX METOOB
pelIeHus 3a1a4, IPOBOJAUTH PACYEThl HA OCHOBAHWU WMEIOIIUXCS TaHHBIX,
aHAJIM3UPOBAaTh PE3yJbTaThl M KOPPEKTUPOBATb METOJbI DELICHUS 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 pacCykKJIEHUI C ONOPOIl Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHHUS;

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

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

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUSI OBITOBOM M TIPOU3BOICTBEHHON
JESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3WYECKUMH MPOILIECCAMU, C
MO3UINI KOJOTHYECKON 0€30IacCHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
IPUPOIOTIONH30BAHUH, a TaK)KE€ Pa3yMHOM HCIOJB30BaHUU JOCTH)KCHUN
HAyKH M TEXHOJOTMHA JUIS JaJbHEUIIET0 pa3BUTHUA YEIIOBEYECKOTO
00I11eCTBa;



OPUMEHSTh pa3iNYHbIe CTOCOObI paboThl ¢ MHpOpManKe (HU3NIecKoro
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 MHTEPIPETAIIMH
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 yMEHUS
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, aJIeKBATHO OIICHUBATh BKIJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIbI B pEeLICHUE paccCMaTpuBaeMoil poOIeMbl;

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

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

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

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



aHAJIM3UPOBATh U OOBSACHATH SIEKTPOMArHUTHBIE MPOLIECCHI U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJOKE€HHS M 3aKOHBl JJIEKTPOJWHAMUKH U
CHEUUAaJbHOM  TEOpPUHM  OTHOCUTENBHOCTH  (3aKOH  COXPaHEHMS
AIEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMAarHUTHOM  WHAyKIMW, 1paBwio  Jlenma, cBa3p  IJC
CAMOMHAYKIMM B OJJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKa,  IOCTYJATbl  CHEUUAIbHOM  TEOPUH
OTHOCHUTEIBLHOCTH DUHIIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SBJICHUSI, UCIIOJIb3YS
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHeHHEe  OWHINTEHHA IS
dororddekra, mepBplidi M BTOpOM mocTynaTel bopa, mpuHLIHUI
COOTHOIIEHUST HeompenenéHnocte ['eiizenOepra, 3akOHbI COXPAHEHUS
3apsiA0BOTO M MACCOBOTO YMCEN U DHEPTUM B SANEPHBIX PEAKIUAX, 3aKOH
PaIMoaKTUBHOIO pacliajia);

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

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

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

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

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



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

IPOBOJUTh KOCBEHHbIE M3MEpPEHUS (U3NYECKUX BEIUYHH, MPU STOM
BBIOMpPATh ONTUMAJbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEII0KEHHON TMIOTE3bI: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHATU3UPOBATh
NOJIyYeHHbIE pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MNpPeI0KEHHON
TUIOTE3bI;

ONMCBIBATh METO/IbI MOJYYEHUS HAYUHBIX aCTPOHOMUYECKUX 3HAHUI;
co0JiroaTh MpaBmiia 0€30MacHOTO TPYyAa MPU MPOBEICHUN UCCIEAOBAHUM
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMpPAKTUKyMa M  Yy4eOHO-
UCCJIEIOBATENILCKOW U TMPOEKTHOM NIEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHMS;

pemaTth pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESIBHO 3aJaHHOU
¢u3znyeckoil MOJENbl0: HAa OCHOBAHMM aHajiW3a YCJIOBHS BBIOMPATH
dbu3znyeckue MoJeiau, OTBeyarolue TpeOOBaHUSAM 3a/layd, MPUMEHSThH
bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPHil
OpU HUCIOJb30BAHWM MAaTEMAaTUYECKMX METOAOB pEIICHHsS 3ajad,
IPOBOJUTH PACUEThl HA OCHOBAHWH MMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM MOITYYEHHBIX
pe3yIbTaTOB;

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

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

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

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI M MPOU3BOJCTBEHHON
NEeSATEIbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH TMpOLEcCaMu, C
MO3UIIMHI IKOJIOTHUECKON 0€30MMacHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOIONOIb30BAHUM, & TAKKE Pa3yMHOM MCIOJIb30BAHUM JTOCTUKEHUHN



HAyKM W TEXHOJOTMM [Jid JajJbHEHIIero pa3BUTHSA YEJIOBEUYECKOIrO
00I111eCTBA;

NPUMEHATh pa3iNyHble COcoObl paboThl ¢ MH(OpMAaIHe (U3UIECKOTO
COJepXaHUAd C UCIHOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, PU 3TOM HCHOJb30BATH COBPEMEHHBIE 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 KAaK Ha OCHOBE HMMEIOLIUXCS 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 HCIOJIHEHHEM pa3INYHbIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATIBFHO PACIpPEAesiTh ACITeIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIIBI B PELICHUE PacCMaTpUBAEMOI MPOOIIEMBI,

HPOSIBIISATh MOTUBAIMIO K Oyayliel npodeccuoHaabHO AesITeTbHOCTH MO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.
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bubmunoreka LIOK
2.2 DJEeKTpOMarHUTHBIE KOJIeOaHUs 15 hitps://m.cdsoo.ru/Tf41c97c
)3 MexaHnueckue 1 3JIeKTPOMarHuTHbIE 10 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [IOK
24 Onrika 25 ! https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 60

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

3.1

Ocuoset CTO

5

1

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny

Paznesa 4. KBAHTOBAS ®PU3UKA



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.1 KopnyckyinapHO-BOIHOBOH AyaIU3M 15 buGnnorexa LIOK
) pHyCKyJIAp oy https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.2 (0] 5
H3Hia aToma https://m.edsoo.ru/7f41c97¢
43 ®dusnka aTOMHOTO SApa U AIEMEHTaPHBIX 5
) YaCTHI]
Hroro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

bubmunoreka LIOK
5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPU3UKH 12 hitps://m.cdsoo.ru/Tf41c97c
Hroro no pasgeny 12
Pazgen 6. PU3SHUECKHA MIPAKTUKYM
6.1 Pu3n4eCKui IPaKTUKYM 16 16
Uroro no pazgeny 16
Paznea 7. OBOBIIAIOIIEE ITOBTOPEHHUE
Cucremarusanusa 1 00001eHne
71 IIPEAMETHOTO COAEPKAHMS U OIIbITA 15 bu6nuorexa [IOK
' JeSITebHOCTH, TIPUOOPETEHHOTO TPH https://m.edsoo.ru/7f41c97¢c
u3yueHnn kypca ¢usuku 10 — 11 kmaccon
Uroro no pazgeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 170 16



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoxa Bcero Kontpoabuiie  IHpakruseckue ilfiy‘leﬂﬂﬂ :)Iﬁ[()ba[;OBaTeJIbele
padoTsI padoThI pecypenr
1 ®duszuka — pyHgaMeHTaIbHas HayKa O 1
pupoJie
) Hayunslii MeTOZ MO3HAHUS U METOABI | bubnmoreka [JOK
nccaenoBaHus GU3NIECKUX SBICHUN https://m.edsoo.ru/ff0c32e2
DKCHEPUMEHT U TEOpHsl B Ipoliecce
3 no3HaHus npupoael. Habmonenue u 1 buGnnorexa [IOK
https://m.edsoo.ru/ff0c32¢2
HKCHEPUMEHT B (PU3UKE
4 Crioco0b1 n3MepeHus U3NIECKUX i
BEJIMYMH
AOCOII0THAs M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (HU3UIECKUX 1
BEJIMYMH
MognenupoBanue B ¢puzuke. Poib u
6 MecTo (pU3uKU B (HOPMUPOBAHUU | bubmmoreka [JOK
COBPEMEHHOI HAy4YHOU KapTHUHBI MHUPA, https://m.edsoo.ru/ff0c32e2
B MPAKTUYECKOUN AEATEIbHOCTH JIIOAEH
Mexanunueckoe aBuxenue. Cucrema
7 orcuera. OTHOCUTEIBEHOCTD 1 bubmunoreka LIOK
MEXaHUYECKOro ABMKeHus. [Tpsmas u https://m.edsoo.ru/ff0c3508
oOpaTHas 3a/1a4yu MEXaHUKH
8 Pannyc-BekTop MaTepHalbHON TOYKH, 1



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508

€ro MPOEKIUU Ha OCU KOOPAMHAT.
Tpaektopus. [lepemenienne. CKopocTb.
Wx mpoekun Ha OCH KOOPIWHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBikeHue. I'padguueckoe onucanue
PaBHOMEPHOTO MPSAMOJINHENHOTO
JBUKCHHUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0c3508

10

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEM.
Pemenne 3anau

11

HepaBHomepHoe ABUKEHUE.
MrHoBeHHas CKOPOCTh. Y CKOPEHHE.
[IpsamonuHeiHOE TBUKEHHUE C
IIOCTOSIHHBIM YCKOPEHUEM

but6mmoreka [IOK
https://m.edsoo.ru/ff0c372¢e

12

I'paduueckoe onucanme
MPSIMOJIMHEHHOTO IBHYKCHHUS C
MOCTOSTHHBIM YCKOPEHUEM

13

CBobonHOe najieHue. Y CKopeHue
CBOOOTHOTO TIa/IeHHsI. 3aBUCUMOCTh
KOOP/IMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX Tpaduku

bubmunoreka LIOK
https://m.edsoo.ru/ff0c39¢cc

14

JIBI>KeHHe Telna, OpOIIeHHOr0 0
YIJIOM K TOPU30HTY

15

KpuBonuneiinoe nBuxenue. [[prxenue
10 OKPY>KHOCTH. YTJIOBas U JINHEWHAs
ckopoctb. [lepuoa u yactora.
LenTpocTpeMHUTENBHOE U TIOJIHOE
YCKOpEHHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3ada

16

KontponbHas padoTa mo teme



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

"Kuuemartnka"

[TepsbsIif 3akoH HproTOHA.
NHepruanbHbIe CUCTEMBI OTCUETA.

but6mmoreka [IOK

17
[TpuHiun oTHOCUTENBHOCTH ["anumes. https://m.edsoo.ru/ff0c3be8
HeunepuuanbHubie cucTEMBI OTCUETA
18 Cuna. PaBHOZIEHCTBYIOIIIAS CUJIa. bu6nuoreka [IOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/ff0c3be8
19 B3aunmoneiictBue ten. Tperniil 3aKoH
Hrrorona
ITpuanun cynepno3unuu cuil. Pemenune
20 3a§[aq Ha I yIfMEHeHI/Ie 3aKOHOB bubmmorexa [OK
P https://m.edsoo.ru/ff0c3be8
Hrrotrona
3aKOH BCEMHUPHOTO TATOTCHUS.
21 ODKBUBAJIIEHTHOCTH I'PABUTAIIMOHHON U bubmmorexa [OK
N p . https://m.edsoo.ru/ff0c3d00
WHEPTHOM Macchl
” Cuiia TKeCTH U yCKOPEHHE bubmmoreka [JOK
CBOOOIHOTO ITaJICHUSA https://m.edsoo.ru/ff0c3d00
JIBroKeHre HeOECHBIX TEI U X
3 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTh. 3aKOHBI
Kennepa
Bbubmunoreka LIOK
24 Cuna ocTU. 3akoH [ 'yka. Bec tena
yrpyr K https://m.edsoo.ru/ff0c3el8
Cuna tpenust. [Ipupoaa 1 BUABI CUII
25 T eHI/ISIp IIBH}KerI/Iep B JKHUJKOCTH M Ta3e C bubmorexa HOK
P . ) g https://m.edsoo.ru/ff0c3f76
YYETOM CHJIIbI COMPOTHUBIIEHUS CPEIbI
2 Jasnenue. I'uapocrarnueckoe

nasienue. Cuna Apxumena



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

27

AOGCOIIOTHO TBEPOE TEIO.
[TocTynaTensHOE U BpaIIaTEIbHOE
JBYDKEHUE TBEPJIOTO Tela

28

MOMEHT CUJIbI OTHOCUTENIBHO OCH
BpateHus. [1neyo cubl

but6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

29

Crnosxenune cwuil, IpUIOKEHHBIX K
TBepAOMY Teny. LleHnTp TsxecTn Tena.
YcnoBus paBHOBECUS TBEPAOIO TEA.
Bunel paBHOBecHs

30

Pemrenue 3agau

31

KonrponsHas pabora o Teme
"Tunamuka. CtaTuka TBepaoro Temna"

32

Nmnynbc maTepuanbHON TOYKH,
CUCTEMBbI MaTEpUAIIbHBIX TOYEK. LleHTp
MacCC CUCTCMbI MAaTCPUAJIBHBIX TOYCK.
Teopema o ABMKEHUU LIEHTpa Macc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

33

Nmnynbe cuiibl 1 ©I3BMEHEHNE UMITYJIbCa
Tesa. 3aKOH COXPaHEHUSI UMITYJIbCa.
PeakTuBHOE NBUKEHUE

34

MoOMEHT uMITyJIbCca MaTepraIbHON
touku. [IpeacraBnenue o coxpaHeHUn
MOMEHTAa UMITYJIbCa B LIEHTPATbHBIX
MOJISAX

35

Pemrenue 3agau

36

PaboTa cuiibl Ha MaoM U Ha KOHEUHOM
nepemenieHuu. ['paduueckoe
IpEeJCTaBICHUE PAOOTHI CHIIBL.
MOIHOCTh CHIIBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

37

Kunernueckas sueprus. Teopema 00
W3MEHCHUH KHHETHYECKOW YHEPTUU
MaTepHaIbHON TOYKU

38

IToTeHnmanpHble U HEMOTEHIUAIBHBIE
cuisl. [lorennmanbHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c461a

39

TpeTbst KocMHuUecKast CKOpocTh. CBA3b
paboThI HEMOTEHIHMATIBLHBIX CHII C
U3MEHEHUEM MEXAHUYECKOM dHEpPIrun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPTrUun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

40

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpasHeHue bepHymm U1 uaeanbHON
KUJKOCTU

41

KontponbHas padoTa mo Teme "3akoHbI
COXpaHEHUs B MEXaHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

42

Pa3BuTue npenacraBieHuii 0 npupoe
TernoTsl. OcHOBHBIE nosokeHnst MKT.
Huddysus. BpoyHoBckoe nBUKeHHE

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c4fde

43

Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPABIX Tel. XapaKTep ABUKEHHUS U
B3aHMO[[eI>'ICTBI/I$I qaCTull BCIICCTBa

44

Macca u pazMepsl MOJIEKYJT (aTOMOB).
KonuuectBo BEIIECTBA. ITocTosHHas
ABoraapo

45

Temnepatypa. TemioBoe paBHOBECHE.
Ilxana Ienbcus

46

Pemenue 3amau



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4fde

47

Nneannubiii ra3. 'a30BbIe 3aKOHBI

48

VYpaBuenue Menpaeneesa-Knaneripona.
Pemenue 3agau

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

49

AOcoioTHas Temmeparypa. 3akoH
JanpToHa

50

I/Isonpoueccm B NACAJIbHOM ra3€ C
IIOCTOAHHBIM KOJIMYECTBOM BCIIICCTBA

bubmunoreka LIOK
https://m.edsoo.ru/ff0c570e

51

I'paduaeckoe npencraBieHne
M30TPOIIECCOB: N30TepMa, H30X0pa,
n3obapa

52

OcHoBHoe ypaBHeHne MKT

53

Pemenue 3amau

54

CBs13b a0CONMIOTHOM TEMIIEPATYPHI
TEPMOJAMHAMUYECKON CUCTEMBI CO
CpPEIHEH KUHETUYECKON SHEpruen
IIOCTYIATEIBHOTO TEIJIOBOTO JBUKEHUS
e€ JacTuIl

55

O0001IeHrEe U cUCTEMaTU3aIis 3HAHUI
o teMe "OcHoBsl MKT"

56

KonTpomnpHas padora o teme "OCHOBBI
MKT"

57

TepMmoanHaMuueckas cucTema. 3alaHue
BHEIIHUX ycsioBui Juist T/ cucreMsl.
BHelHve 1 BHyTpEHHUE ITapaMETPBI.
[Tapametpsl T/] cuctemsl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONMCBIBAIOIINX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

CamonpousBosbHas penakcauus T[]
CHCTEMBI K TETJIOBOMY PaBHOBECHIO

59

Mogenp neanbHOro rasa B
TEPMOJUHAMUKE. Y CIOBUS
MPUMEHUMOCTH 3TOW MOJETIU

60

VYpaBuenue Menpaeneesa-Knanelipona u
BBIpaXEHHE JIJIsl BHYTPEHHEH SHEPTUuu

61

Bripaxkenue 11s1 BHyTpEHHEN SHEPT U
OJIHOATOMHOTO MJI€aIbHOIO Ta3a.
KBazucratnueckue u HecTaTUYECKUe
MIPOLIECCHI

bubmunoreka LIOK
https://m.edsoo.ru/ff0c5952

62

OnemeHTapHas paboTa B
TepMoanHAMUKe. Berancienne padboTsl
o rpaduKy nporecca Ha pV-
ararpaMmme

63

Temnonepenaya Kak crocod M3MEHEHUS
BHyTpeHHel sneprun T]l cucremsl 6e3
COBEPIICHUS padOTHI

bubmunoreka LIOK
https://m.edsoo.ru/ff0c5¢36

64

KoHnBeknusi, TennonpoBoAHOCTb,
U3JIy4yeHue

65

KommgectBo Temnorsl. TenmnoéMKoCcThb
Tena. Y nenbHas U MOJIsIpHAs
TEIJI0EMKOCTH BellleCTBa. Y IeIbHas
TCIJIOTA CI‘OpaHI/IH TOITIJIMBA

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

66

Pacuér konmuecTBa TEMIOTHI IPU
Terionepenaye

67

[TonsTre 06 aquabaTHOM mporiecce.
IlepBbIil 3aKOH TEPMOAUHAMUKU

bubmunoreka LIOK
https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

68

KomnmdaecTBo TemnoTs u paboTa Kak
MepbI U3MEHEHUSI BHYTPEHHEH SHEPTUH
T cucrtemsbl

69

BTopoli 3aKk0H TEpMOIMHAMUKY 11
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeobpaTumocTthb
MIPUPOTHBIX MTPOIIECCOB

bubmunoreka LIOK
https://m.edsoo.ru/ff0c6230

70

[IpuHIMITBI AENCTBUS TEMIOBBIX
MamuH. KITJ]

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

71

MaxkcumansHoe 3Hadenue KITJ. Iuxn
Kapno

72

Pemenue 3amau

73

ODKOJIOTHYECKHUE ACITEKTHI
HCIIOJIB30BAHUS TCIIJIOBBIX I[BI/IFaTeJIeﬁ.
TenoBoe 3arpsi3HEHUE OKPYKarolen
Cpelibl

74

Pemrenue 3agau

75

O00011IeHIE U CUCTEMATU3ALUs 3HAHUN
o teme "Tepmonunamuka. TernoBbie
MalnIuHE"

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c6938

76

KonrtponsHast pabora o Teme
"TepmoanHamuka. TenaoBbie MAlIUHbI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

77

[TapooGpa3oBaHue U KOHICHCAIIHSI.
Hcnapenue u kunenue. Y neybHas
TEIUIOTa MapooOpa3OBaHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

78

HaCI)IH_IeHHBIe N HCHACBIIICHHBIC I1aphbI.
KadgecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH
" JaBJICHUS HACBINICHHOT'O Iapa OT

bubmunoreka LIOK
https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

TeMHepaTprI, X HE3aBUCUMOCTH OT
00BbEMa HACHIIIICHHOTO Tapa.
3aBUCHUMOCTD TEMIICPATyPhl KUTICHHS OT
JIABJICHUS B JKUJIKOCTH

BrnaxxaocTs Bo3ayxa. AGCOTIOTHAS U

7 OTHOCHUTEIbHAS BIAKHOCTh
80 Pemrenue 3agau
Tsépnoe Teno. Kpucrannuueckue u
81 amopdHbIe Tea. AHU30TPOIHS CBOMCTB bubmorexa [JOK
https://m.edsoo.ru/ff0c6510
KpHUCTAJIJIOB
[InaBieHre ¥ KPUCTATUTH3AIIHSL.
82 VaennHas TEIIOTa IIIaBICHU. buGnnorexa LIOK
https://m.edsoo.ru/ff0c6708
CyOmumariust
Hedopmariu TBEpAOTO TENA.
83 Pactsxenue u cxarue. Casur. Monyib
FOwnra. Ilpenen ynpyrux nedopmanuii
TermnoBoe pacuiupeHne >XKUAKOCTEN 1
84 TBEPABIX T€J. AHTAPMOHU3M TEILIIOBBIX
KoJeOaHuil 4acTHUIl BEIIecTBa
25 [IpeoOpazoBanme sHepruu B (ha30BBIX
nepexoaax
Bbubmunoreka LIOK
86 VYpaBHeHHe TErI0BOro H6anaHca hitps://m.cdsoo.ru/f0c6820
87 Pemenue 3anau
[ToBepXHOCTHOE HATSKEHHE.
28 Kanunnsipusie sBnenus. Jlapnenue moj

HCKPUBJICHHOU ITOBEPXHOCTHIO
skuakocrtu. @opmyita Jlamnaca



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

89

O0001IeHre ¥ cCUCTEMATH3AIMs 3HAHIH
1o Teme "ArperaTHble COCTOSTHUS
BemiecTBa. MazoBbie nepexoab”

90

KonrtponsHas pabora o Teme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
da3zoBble IEPEXObI"

91

DnexTpu3aius Tel U e€ IposBICHUS.
Dnektpuueckuii 3apsia. /[Ba Buna
AIEKTpUYECKUX 3apsaaoB. [[poBogHUKH,
JURJIEKTPUKU U TTOJTYIIPOBOTHUKHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bce

92

DJIeMEHTapHBIN AIEKTPUUECKUN 3apsi/l.
3aKOH COXpaHEHHS SIEKTPUUECKOTO
3apsaa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6bce

93

B3aunmoneiictBue 3apsanoB. Toueunbie
3apsabl. 3akoH Kynona

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c6ced

94

Pemenue 3amau

95

DnekTpuyeckoe noje. Ero neiicteue Ha
AICKTPUICCKUE 3aPsIIbI

96

Hanpssk€HHOCTB JIEKTPUYECKOrO MOJIS.

[TpoOueIit 3apsn. Jlnanm
HANPSHKEHHOCTH 3JIEKTPUIECKOTO TIOJIS.
OMHOPOIHOE AIIEKTPHUYECKOE TI0JIE

bubmunoreka LIOK
https://m.edsoo.ru/ff0c6df2

97

IloTeHMaAIBLHOCTD
AJIEKTPOCTATHYECKOTO MoJid. PazHOCTH
MOTEHIMAIOB U HANPSHKEHUE

bubmunoreka LIOK
https://m.edsoo.ru/ff0c6f00

98

HOTGHL{I/IaJIBHaSI OHCPTIUs 3apsaia B
QJICKTPOCTATUYCCKOM IT0JIC. HOTGHI_II/Ia.H
QJICKTPOCTATUYCCKOI'O MOJIA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6100



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00

CBs13p HaNPSKEHHOCTHU NOJIS U

99 Pa3HOCTH MOTEHIINAIOB JJIsI
ANEKTPOCTATUYECKOTO MO
100 [TpuHIMN cynepnosnium
AIEKTPUYECKUX MOJIeH
101 Pemrenue 3agau
102 [Tone Toueunoro 3apsana. [lome
paBHOMEPHO 3apsKEHHOU chepsl
[Tone paBHOMEPHO 3apSKEHHOTO IO
103 00bEMy mapa. [lone paBHOMepHO
3apsHKEHHON OECKOHEUHOMU TIIOCKOCTH
104 [IpoBOIHUKH B 3JIEKTPOCTATUYECKOM bu6nuoreka [JOK
noJje. Y cjIoBUE PAaBHOBECHUS 3apAJIOB https://m.edsoo.ru/ff0c7018
105 JIM3IIEKTPUKY U OTYIPOBOAHUKY B Bu6muotexa [JOK
3IIEKTPOCTATUYECKOM T10JIE https://m.edsoo.ru/ff0c7018
Kongencarop. DneKTpoéMKOCTh
106 KOHJIEHCATOpa. DIEKTPOEMKOCTh Bubmmorexa [IOK
https://m.edsoo.ru/ff0c7126
IJIOCKOI'0 KOHAEHCATOpa
107 [TapannensHOE coeqMHEHKE
KOHJICHCATOPOB
108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB
109 DHeprus 3apsHsKeHHOTO KOHAEHcaTopa bubmorexa [JOK
https://m.edsoo.ru/ff0c72c0
110 Pemenue 3agau

111

JIBr>keHue 3apsiKEHHOW YacTHUIIbI B
OJIHOPOJTHOM 3JIEKTPUUECKOM I10JIe

112

Pemrenue 3agau



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

113

O0001IeHre ¥ cCUCTEMATH3AIMs 3HAHIH
1o Teme "DiekTpuyeckoe moie"

114

KonrtponsHast pabora o Teme
"OnexTpuueckoe noiue"

115

Cuia toka. ITocTogHHBIN TOK. Y CII0BUA
CYIIIECTBOBAHUS TTOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

116

Ucrounuku Toka. Hanpsxenne u 3/1C

117

3axon OMa U1 ydacTKa LeMu.
DJEeKTpUYECKOe CONPOTUBIICHUE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

118

3aBUCHMOCTb COTIPOTHBIICHUS
OJTHOPOJTHOTO TIPOBOJTHUKA OT €r0
JUTMHBI 1 TIJIOIA U TIOTIEPEYHOTO
CEeUEHHS

119

VY nenpHOE CONMPOTHURIICHHE BEIIECTBA.
Pemrenue 3agau

120

HOCHCHOB&TCHBHOC, napauijieJibHOC,
CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB

bubmunoreka LIOK
https://m.edsoo.ru/ff0c74£0

121

Pacuét pa3BeTBIEHHBIX ANEKTPUUECKUX
neneit. [IpaBuna Kupxroda

122

Pemrenue 3agau

123

Pabora anekTpudeckoro Toka. 3akoH
Jxoyna —Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

124

Pemrenue 3agau

125

MOIHOCTB 2JIEKTPUYECKOTO TOKA.
Temnnosas MOIIIHOCTB, BBIACIIIEMAs Ha
pesucrope

126

Pemenue 3amau



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7ae0

O/1C 1 BHyTpEeHHEE CONPOTUBIICHHE

127 1
MCTOYHUKA TOKA

128 3akon Oma 1715 TOJTHOM (3aMKHYTOI) 1
AJIEKTPUYECKON LIETTH

129 Pemrenue 3agau 1

130 MOomHOCTh UCTOYHUKA TOKA 1

131 Kopotkoe 3ambikanne 1

132 Konznencarop B Lienu nocTOSIHHOTO TOKa 1

133 Pemrenue 3agau 1

134 Pemenue 3anau no teme "IlocTostHHBIM )

AJIEKTPUYECKUM TOK"

135 Pemenue 3anau no teme "IlocTostHHBIM )
ANEKTPUUYECKUN TOK"

136 Pemrenue 3agaud mo treMme "IlocTOSHHBIN |
AJIEKTPUYECKUM TOK"

O06o001IeHre U cucTeMaTU3alus 3HaHUH

137 1o TeMe "[10CTOSHHBIN JIEKTPUUECKUI 1
TOK"

138 KonrponsHast pabora o Teme 1 bu6nuorexa [IOK
"[TocTOsTHHBIN 37IeKTpUUECKUM TOK" https://m.edsoo.ru/ff0c8a8a
DnexTpuyeckas MpoBOAUMOCTh

. but6mmoreka [IOK
139 Pa3IMYHBIX BEMIECTB. DJICKTPUUECKUIA 1
https://m.edsoo.ru/ff0c84ae
TOK B MeTaj1ax. CBEpXMpOBOANMOCTD
DJIEKTPUYECKUI TOK B pacTBOpaX U
Bbubmunoreka LIOK
140 paciuiaBax 3JICKTPOJIMTOB. 3aKOHBI 1

®dapazes 115 HIEKTPOIU3a

https://m.edsoo.ru/ff0c82ba

141

DJIEKTpUYECKUI TOK B razax. [lnazma

bubmunoreka LIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

142

DIEKTPUUYECKHUI TOK B BaKyyMe.
Bakyymabie mpubopbl

143

DNEKTPUUECKUN TOK B
MIOJIYTIPOBOTHUKAX

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

144

[TonynpoBOIHUKOBBIE TPUOOPHI

145

Du3nYeCcKUil IPAKTUKYM 110 TEME
"N3mMepeHue CUIIbl TOKA U HAIPSKEHUS
B IIEMH TOCTOSIHHOT'O TOKA IPH MTOMOIIHN
aHAJIOTOBBIX U LIU(POBBIX
W3MEPHUTENBHBIX MPUOOPOB" WK
"3HAaKOMCTBO C IIU(DPOBOI
nabopartopueit o ¢puzuke. [Tpumepsr
U3MepeHus: GPU3NIECKUX BETTMUUH TPU
MTOMOUIY KOMITbIOTEPHBIX JATYUKOB"

146

DuU3NYECKU MTPAKTUKYM 10 TEME
"M3y4yeHrne HepaBHOMEPHOTO IBUKEHUS
C LIETIBIO ONPEEICHNUS MTHOBEHHOMN
ckopoctu"

147

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepeHue yCKopeHus mpu
MPSMOJTMHEITHOM PaBHOYCKOPEHHOM
NBMYKEHUU 10 HAKJIOHHON IIOCKOCTH"
numu "HccnenoBanue 3aBUCUMOCTH TyTH
OT BPEMEHHU MPU PAaBHOYCKOPEHHOM
IBIOKeHUN"

148

DuU3NYECKU MPAKTUKYM 10 TEME
"M3MepeHne yCKopeHHsi CBOOOIHOTO
nageHust" win "M3yuenue 1BUKEHUS
Tena, OPOIIEHHOT0 TOPU30HTAIBHO"



https://m.edsoo.ru/ff0c84ae

149

Du3NYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHue IBU>KEHUS Tella 10
OKPY>KHOCTH C TTIOCTOSIHHOM 1O MOJTYJIIO
ckopocthio" wim "MccnenoBanue
3aBUCHMOCTH TIepHroJia oOparieHus
KOHHYECKOTO MasTHUKA OT €ro
napameTpos"

150

®uU3NYECKU MPAKTUKYM 10 TEME
"M3MmepeHune paBHOJCHCTBYIOIIECH CHIIbI
MIpH IBUXKEHUH OpycKa M0 HAKJIOHHOM
miockoctu" win "IlpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

151

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH CHII
YIIPYTOCTH, BOZHUKAIOUIUX B MPYXUHE U
PE3UHOBOM 00pa3sIie, OT uxX
nedopmanuu" wnn "Uzydyenue
JBUKEHHS CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKUil
6510K"

152

@u3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue kodhduiimenta TpeHus mno
BEJIMYMHE yTII0BOT0 KO3 UIIMEHTA
3aBucuMocTtd Frp(N)" mmm
"UccnenoBanue ABMXKEHUS OpycKa 1Mo
HAKJIOHHOM TJIOCKOCTHU C TIEpEMEHHBIM
K03 HULIIEHTOM TpeHHS" WK




"N3yueHnue NBUKEHUS Tpy3a Ha BaLy C
TpeHueMm"

®u3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue ycioBU paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh

153 BpaiueHusa" uin "Koncrpyuposanue
KPOHIITEHHOB U PaCcy€T CUJT ynpyroctu"
nnu "M3ydeHne yCTOMYnBOCTH
TBEPAOrO TeJIa, UMEIOIIETO IIIOMAab

ornops!"

Du3nYeCcKuil IPAKTUKYM 110 TEME
"M3MepeHune uMirysabca Tesia mno
TOopMO3HOMY IyTH" unu "U3mepenue
CWJIBI TATH, CKOPOCTH MOJAEIIH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
154 Taru" nin "CpaBHEHUE U3MEHEHUS
UMITyJIbCA TEJIA C UMITYJIBCOM CHJIBI"
unu "HccnenoBanue coxpaHeHUs
UMITyJIbCA TIPU YIIPYTOM
B3aumoeicteun" uinu "M3mepenue
KMHETUYECKOM SHEPTUU TeJIa 10

TOPMO3HOMY ITyTH"

@u3nYeCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOr0 IIpoLecca
(pekoMeHI0BaHO HUCIIOIb30BAHHE

155 nudpoBoii maboparopun)" umu
"M3y4yeHnre u30XopHOro mnpoiecca” uin
"N3yuenue n3obapHOTO Iporecca’ win

"IIpoBepka ypaBHEHHUS COCTOSIHUA"




156

Du3nYeCcKUil IPAKTUKYM 110 TEME
"U3MepeHue yneabHON TEMI0EMKOCTH'
nnu "HccnenoBanue mpoiecca

OCTBIBAHUS BelllecTBa" WIN
"HccnenoBanue aqnabaTHOro
npouecca” unu "HU3ydenne
B3aMMOCBSI3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

157

DuU3NYECKU MPAKTUKYM 10 TEME
"N3y4yeHne 3aKkOHOMEpPHOCTEN
WCIIapeHus KUJIKOCTEN" 1in
"N3mepenue yaenbHON TETI0Th
naBiaeHus apaa" unu "U3yuenue
CBOMCTB HACHIIIIEHHBIX MAPOB'" WU
"N3mepenune abCOMOTHON BIAXKHOCTH
BO3/lyXa M OLIEHKa Macchl apoB B
nomMemenun". Mamepenue
Kod(purmeHTa moBEpXHOCTHOTO
HATSKCHHUS

158

DuU3NYECKU MPAKTUKYM 10 TEME
"HaGmtonenre mpeBpamieHust SHEPTUn
3apsHKEHHOT0 KOHAEHCATOpa B SHEPTHIO
W3JIy4EHHS CBETOAMOA" WU
"N3y4yeHue NpoTeKaHUsl TOKA B LIETH,
coJieprKalleil KoHaeHcarop' win
"Pacnipenenenue pa3HocTu
MOTEHINAJIOB (HANpPSHKEHUS ) IPH
MOCJIEI0BATEIHLHOM COETUHEHUU




KOHJIEHCaTOpOB"

159

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepeHune yaenbHOro COPOTUBIIEHUS
npoBoaHukoB" wiu "HccienoBanue
3aBHCHUMOCTH CHJIbI TOKa OT
HaIpsDKEHUs U1 JIaMITbl HAaKaJIMBaHUs"

160

®u3nYeCcKUil IPAKTUKYM 110 TEME
"Habmonenue anmektponusa’ wim
"N3mepeHnue 3apsiia OIHOBAJIEHTHOTO
noHa" unu "HccnenoBanue
3aBHCHUMOCTH COIPOTHUBIICHUS
TEpPMOpPE3UCTOPa OT TEMIIEPATyphl" UK
"CHATHE BOIBT-aMIIEPHOU
XapaKTepUCTUKH auoaa”

161

PeseprubIil ypok. O60011eHIE 1
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"KunemaTtuka"

162

PesepBHelit ypok. O600ICHHE U
CUCTEMaTU3aluA 3HAHUH 110 TEME
"Jlmnamuka"

163

PesepBHelit ypok. O600ICHHE U
CUCTEMaTU3aluA 3HAHUH 110 TEME
"CraTtuka TBEpaoro rena"

164

PeseprubIil ypok. O60011eHIE 1
cucTeMaTHU3alys 3HaHUH 10 TeMe
"3aKOHBI COXpPAaHEHUS B MEXAHUKE"

165

PeseprubIil ypok. O600611eHIE 1




CHUCTEMATHU3al Ui 3HAHUH 110 TEME
"OCHOBBI MOJIEKYISIPHOKMHETUYECKON
Teopun"

PesepBHeIit ypok. O600ICHHE U
166 CUCTEMaTHU3allusl 3HAHUM 110 TeMe
"TepmoanHamuka. TenaoBsie MalIUHbI"

PeseprubIil ypok. O60011eHIE 1
CUCTEMaTU3aluAd 3HAHUH 110 TEME

167 " 1
ArperaTHbIe COCTOSTHUS BEIIECTBA.
®da3zoBbIe nIepexoab"
PeseprubIil ypok. O60011eHIE 1
. but6mmoreka [IOK
168 cucTeMaTH3alus 3HaHUH 110 TEME 1

"OnexTpuueckoe noiue"

https://m.edsoo.ru/ff0c88be

PeseprubIil ypok. O60011eHIE 1
169 cucTeMaTH3alis 3HaHUH 10 TEME
"ITocTOSHHBIN NEKTPUUECKUN TOK"

bubmunoreka LIOK
https://m.edsoo.ru/ff0c8c56

PesepBHelil ypok. O600ICHHE U
170 cucTeMaTu3anus 3gagui mo treme "Toku
B pa3JIM4HBIX cpenax”

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Hdara uudgposbie
Nen/m | Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoTsI
pecypchbl
BsanMoelicTBUE TOCTOSHHBIX
1 MAarHUTOB U IIPOBOJHUKOB C TOKOM 1 bubmorexa LIOK
p ’ https://m.edsoo.ru/ff0c9778
MarnutHoe none. ['unoreza Ammnepa
BexkTop MaruuTHONM WHIYKIIUH.
2 II I/IHI_I[)I/IH cyre HOSI/II_[I/IZK MarduTHBIX 1 buGnnorexa LIOK
P . yrep . https://m.edsoo.ru/ff0c98fe
nosier. JIMHUM MarHUTHON MHIYKITMH
3 MarauTHO€E 10JIe MPOBOIHHUKA C 1
ToKOM. OnbIT DpcTena
4 Cuna Amnepa, e€ HanpaBJIEHUE U ) 1 bubnnoreka [IOK
MOZYJIb https://m.edsoo.ru/ff0c9ac0
5 Pemrenue 3agau 1
6 IIpumenenue 3akoHa Amnepa. )
DNEKTPOU3MEPUTENBHBIE MPUOOPHI
Cuna JlopeHiia, e€ HanpaBlICHHE U
7 MOJyJIb. JIBUKEHHE 3apsyKEHHOMN ) bubanorexa [HOK
YacTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/ff0c9df4
rnoJje
Pemrenue 3agau 1
PaGora cunel Jlopenia 1
10 Pemrenue 3agau 1
1 MarnuTtHoe 1oJI€ B BEIIECTBE. 1

®eppoMarHeTuky, napa- u



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JUaMaroCTukKmu

OCHOBHEBIE CBOMCTBA

12 ¢deppomarneTrkos. [Ipumenenue
(beppoMarHeTUKoB
13 Pemrenue 3agad mo reMme "MargutHoe
moJie"
14 Pemenue 3agau mo Teme "MarautHoe
moJie"
SIBiIeHUE HIEKTPOMArHUTHON
15 nHAyKIMU. [I0TOK BEKTOpa MAarHUTHOM bubmorexa [TOK
https://m.edsoo.ru/ff0cal 50
WHIIYKIAN
16 OJ1C nHayKImu
17 3aKOH AJIEKTPOMATHUTHON UHAYKIIUU
Qdapanes
13 Buxpesoe anekrpuueckoe nozie. Toku
dyko
19 OJIC MHOYKIIMY B IBUKYIIIHXCS
MPOBOJHUKAX
20 Pemenue 3anau
21 [IpaBuno Jlenma
HWngykruBHOCTh. Karymka
22 HH;yy;THBHOCTH B ueriln IIOCTOSIHHOT'O bubmorexa [IOK
https://m.edsoo.ru/ff0ca600
TOKa
2 SBnenue camounaykuu. J/C
CaMOMHAYKIUU
24 DHEprusi MarHuTHOTO TOJISI KAaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE ToJie
25 Pemenue 3anau



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

26

O000111eHIE U CUCTEMATU3ALUs 3HAHUN
1o Teme "DIeKTpoaAuHaMHUKa"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cab82

27

KonrponsHast pabora o Teme
"OnexTpoaguHamuka"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

28

KoneobarensHas cucrema. CBOOOIHEIE
KoJiebanus. ['apMoHnyeckue
KoJae0aHust

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

29

Kunemarunueckoe u JUHAMHWYECKOC
OITMCaHHE KOoJIeOaTEIbHBIX ,I[BI/I}KGHI/Iﬁ

30

DHepreTuieckoe onucanue. BeiBos
ANHAMHUYCCKOT'O OITMCaHUA
TapMOHHYECKHUX KOJIeOaHUI U3 MX
HHEPreTHYECKOT0 U KHHEMATHIECKOTO
ONUCAHMS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

31

Awmmuntyna u ¢aza xonebanui

32

[Tepuon u wactora konebanuit. [lepuon
MaJIBIX CBOOOIHBIX KOIeOaHui
MareMaTtuudeckoro MasTHuka. [lepuon
CBOOOHBIX KOJeOaHH MPYKUHHOTO
MassiTHHUKA

33

3aTyxaromue KojaeOaHusl.
Brinyxnennsie konebanus. Pesonanc

34

ABTOKOJICOaHUSA

35

Pemrenue 3agau

36

Ypok-koHpepeHmus "MexaHndeckue
KoJ1e0aHus B My3bIKaJIbHBIX
WHCTpYMEHTax"

37

O0001IeHYE ¥ CUCTEMATU3 AU 3HAHUM



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

o teMe "MexaHuueckue kojieoanus"

DEeKTPOMarHuTHHIE KOJIEOaHMUs.

bu6mmoreka [IOK

38
KonebarenbHblil KOHTYD https://m.edsoo.ru/ff0cb820
®opmyna Tomcona. CBsI3b aMITUTY/AbI
39 3apsaa KOHIeHcaTopa ¢ aMILIUTYo0U buGnnorexa LIOK
p p y https://m.edsoo.ru/ff0cb9c4
CHUJIBI TOKA B KOJIEOATEIHHOM KOHTYPE
40 3aKOH COXpaHEHUS SHEPTUHU B
UJIeaTbHOM K0JIE0AaTeTbHOM KOHTYpE
3aryxaromye 3JIeKTPOMarHuTHEIE
41 KOJI}:éaHI/IH Brmn IZ[CHHHG bubmmorexa IOK
’ YK https://m.edsoo.ru/ff0cbb86
ANEKTPOMArHUTHBIC KOJeOaHus
[Tepemennsbiii Tok. Pesuctop u
42 KOHJICHCATOP B IIENH IIEPEMEHHOTO bubmorexa LOK
p p https://m.edsoo.ru/ff0cbd34
TOKa
43 Karymika "HIyKTUBHOCTH B IIETIH
MePEMEHHOTO TOKa
44 3axoH OMa 11 IEKTPUYECKON Lienn
MEPEMEHHOT0 TOKa
MouHOCTh NEPEMEHHOTO TOKA.
45 AMIUIUTYAHOE U JEHCTBYIOIIEE
3HAQUYEHHE CUJIbI TOKA U HAMIPSKEHUS
46 Pe3oHaHC B aeKkTpUUeCcKOi 1enu
47 Pemenue 3amau
NneansHbiif Tpancdopmatop.
48 IIpousBoacTBO, mepenada u bubmorexa LIOK
P - 1ep " https://m.edsoo.ru/ff0cc324
MoTpeOIeHNE AIEKTPHUIECKOW SHEPT U
49 DKOJIOTUYECKHE PUCKHU TIPU

MIPOU3BOJICTBE JICKTPOIHEPTHH.



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Kynbrypa ncnonb3oBanus
3JIEKTPOIHEPTUH B TOBCEAHEBHOMN
KU3HU

50 Pemenue 3anau
51 Pemrenue 3agau
O06o001ieHne 1 cucTeMaTu3alus 3HaHUK
52 110 TeMe "DIJIEKTPOMAarHUTHBIE
KoseOaHus"
53 MexaHn4YeCKHUe BOJTHBI. bubmuorexa [JOK
XapaKkTepUCTUKU MEXaHUYECKUX BOJIH https://m.edsoo.ru/ff0cca54
54 CBoiicTBa MEXAaHMYECKUX BOJIH
Bbu6nuoreka [JOK
3 3BYK. XapaKkTepHCTHKH 3ByKa https://m.edsoo.ru/ff0cccOc
56 Wudpa3syk u ynaprpa3Byk. Lllymosoe
3arpsi3HEHUE OKpY Karolei cpebl
57 Pemenue 3anau
58 DNEeKTPOMArHUTHBHIC BOJTHBI. bubmmoreka [JOK
N3nydeHnne 351eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/ff0ccfe0
59 DHeprus MeKTPOMArHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
[Ikana 31eKTpOMarHUTHBIX BOJIH.
60 IIpMeHeHNe AMEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY
[TpuHIMIBI paguOCBsI3U U
61 TeneBuaeHud. Paguonokanus.
DNEeKTPOMarHuTHOE 3arpsi3HEHNE
OKpY>Karolleu cpebl
62 KontponbHas padoTa mo teme bubmuorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

"Konebauus 1 BOJIHBL"

https://m.edsoo.ru/ff0cc6f8

63

Cger. 3aKOH NPSIMOJIMHEHHOTO
pacnpoCcTpaHEHUs CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

64

Pemrenue 3a1a4 Ha MpUMEHEHUE 3aKOHA
MPSIMOJIMHEHHOTO PacIipOCTPAHEHUS
cBeTa

65

Otpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkano

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cd4e0

66

[Ipenomiienue cBeTa. AGCOMIOTHEIN U
OTHOCHUTEIIbHBIN II0KA3aTellb
npenomienus. [loiHoe BHyTpeHHEe
orpaxeHue. IIpenenbHbIi yroiu
ITOJITHOTO BHYTPEHHETO OTPAKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd7{6

67

Pemenne 3anad Ha npuMeHEHUE
3aKOHOB OTPA)KEHUS U IIPETIOMIICHUS
CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

68

Xona nydeit B mpusme. Jlucnepcus
cBera. CII0KHBINA cocTaB 0eI0ro cBera.

IIBer

69

JIun3zpl. @OKYyCHOE PacCTOSTHUE U
ONTUYECKAs CHJIa JIMH3BI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cddle

70

[TocTpoenne n300pa>keHNiA B IMH3AX U
MX CHUCTEMax. Y BEIIMUCHHE JIMH3BI

71

Pemenue 3aau Ha mocTpoeHue
M300pakeHU, TOJTYy4aeMBbIX C
IIOMOIIBIO JIMH3

72

I'na3 kak onTuueckas cucreMa

73

Pewmenune 3anau. IIpenenst



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

MNPUMCHUMOCTH I‘COMGTpH‘-IGCKOfI
OIITUKH

CKopocCTb CBETA U METOBI €€

74
U3MEpEeHUs
75 Hucnepcus cera
bubmuorexa [JOK
76 Hutepgepentus crera https://m.edsoo.ru/ff0ced22
KorepeHTHbIe HCTOYHUKHU. Y CIIOBUS
77 HaOII0JICHUSI MAKCUMYMOB H
MHUHHMYMOB
78 Pemenue 3agau
79 [Ipumenenue narepdepeHIum
80 Judpakius cBeTa
81 Judpakuronnas pemérka. Y cioBue bubanorexka [HOK
HaOJII0ICHUS TJIaBHBIX MAaKCUMYMOB https://m.edsoo.ru/ff0cf02¢
82 Pemenue 3anau
23 [TonepedyHOCTH CBETOBBIX BOJIH. bubanorexa [HOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
84 Pemrenue 3agau
85 CBeToBBIE SABJICHUS B IPUPOJIE
26 O0001IeHre 1 cUCTEMaTU3aINs 3HAHUI
mo teme "OnTuka"
%7 KonrponsHast pabora o Teme
«Onrukay»
['paHUIBI TPUMEHHUMOCTH
88 KJIAaCCUYECKOM MEXaHUKHU. 3aKOHBI

QJICKTPOAVMHAMUWKUN U TPHUHIAIL



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

OTHOCHUTCIBHOCTHU

[ToctynaTel cnenuanabHON TEOPUH

bu6mmoreka [IOK

89 OTHOCUTEIBHOCTHU https://m.edsoo.ru/ff0cf862
[IpocTpaHcTBEHHO-BpEMEHHOM
untepBai. [Ipeobpazosanus Jlopenia.

90 VYcinoBre NPpUYMHHOCTH. bubanorexka [HOK
OTHOCHUTENBHOCTH OHOBPEMEHHOCTH. https://m.edsoo.ru/ff0cfa42
3ameJieHne BpPEMEHH U COKpaIlleHUe
JUTHHBI

91 DHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN bubmmoreka [JOK
YaCTHUIIBI https://m.edsoo.ru/ff0cfc68
CBsi3b Macchl ¢ HEPTrUen U UMITYITBCOM

92 PENATUBUCTCKON YaCTHULIbI. DHEPTHUSI bubmorexa [JOK

https://m.edsoo.ru/ff0ct610
MTOKOSI

93 PaBHOBeCHOE TENIOBOE U3ITyUEHHE

94 3akoH cMenieHua Bruaa

95 I'unote3a M. Ilimanka o kBaHTax. Bbu6nuoreka [JOK
DOTOHBI https://m.edsoo.ru/ff0cfel6

96 DHeprusi U UMIyJbC PoToHa

97 ®otorddext. OnpiTer A. T bubmmoreka [IOK
CroneroBa. 3akoHbl hoTodPdexra https://m.edsoo.ru/ff0cffc4
VYpaBHeHue DitHmTeHa 17151

98 dororddekra. "Kpacnas rpanumna" bubmmorexa [TOK

https://m.edsoo.ru/ff0d015¢
dorordpdekra

99 Hapnenne cBera. Onwitel I1. H. bubmuorexa [JOK
JleGenena https://m.edsoo.ru/ff0d04a6

100 BonHOBEIE CBOIICTBA YaCTHII

101 Bomnnsl e bpoins. /[nuHa BoHBI 1€ bubmmoreka [IOK



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Bpotiinst u pa3mepsl o6sacTu
JIOKAJIN3aINH ABHKYIIEHCS YaCTHII

https://m.edsoo.ru/ff0d0ca8

102 KopnyckynsipHO-BOJIHOBOM JTyaliu3m
103 Judpakius 3JeKTpOHOB Ha
KpHUCTaJIIax
Crenunduka u3mMepeHuid B MUKPOMHUPE.
104 CooTHollleHUs HeOoTIpeAeIEHHOCTEN
I'eiizenbepra
Bbu6nuoreka [JOK
105 Pemenne rpaguueckux sanad https://m.edsoo.ru/ff0d0302
106 Pemrenue pacu€THbIX 3a1a4
KontponbHas paboTa mo TeMam:
107 "OcnoBel CTO", "KopmyckyJsipHo-
BOJIHOBOM J1yanusm"
OMnBITHI 11O UCCIIEAOBAHUIO CTPOCHUS bubmorexa LOK
108 atoMma. [lnanerapnas Moiens aToMa hitps. m.edsoo.nu HO09 1
Pesepthopaa bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa
Bbu6nuoreka [JOK
109 Hoctynatet bopa https://m.edsoo.ru/ff0d0afa
110 Bunawl cnexktpoB. CriekTp ypoBHEM
SHEPrUU aToMa BOJOpO/a
11 CrioHTaHHOE ¥ BBIHYKICHHOE
U3ITy4eHUE CBETa
112 Jlazep
Hyxnonnas monens sipa ['eiizenOepra-
Bbu6nuoreka [JOK
113 WBanenko. 3apsii 1 MacCOBOE YUCIIO

sapa. U3otonsl. PagnoakTMBHOCTH

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0fd2

114

3aKoH paZiMOAaKTUBHOIO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
n3nydeHus. BrnusHue
PaZlOaKTUBHOCTH Ha KUBBIE
opranu3msl. Jlozumerpust

115

DHeprusi CBSI3U HYKJIOHOB B sI/Ipe.
Anepubie cunbl. Jlegekt Macchl sapa.
Snepubie peakuuu. AnepHbie
peakTopsl. [IpoGiemMsl yripaBiseMoro
TEPMOSIAEPHOIO CUHTE3A.
DKOJIOTHYECKUE aCIEKThl Pa3BUTHS
SJIEPHOMN SHEPrEeTUKH

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d1356

116

Mertoapl perucTpaly U UCCIeI0BaHMs
3JIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
BapI/IOHBI, MC30HBI U JICIITOHBI.
IIpencraBnenue o CtanaapTHOM
MOJICJIN. KBapK-FJIIOOHHaSI MOJICIb
aZpOHOB

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

117

®usuka 3a npeaenamMmu CTaHIapTHOU
Mozenu. TéMHas Marepust U TEMHas
sHeprus. EnuncTBO pusmueckon
KapTUHBI MUpa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

118

Dransl pa3BUTHS ACTPOHOMUHU.
3HayeHHe aCTPOHOMUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

119

[TprMEeHUMOCTH 3aKOHOB (PU3UKH JUIS
O0OBSCHEHHS IPUPOIBI KOCMHUUYECKHUX
00BbeKTOB. MeTOIbI aCTPOHOMUYECKHX
HUCCIIEIOBAHNN



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784

120

CoBpeMEHHBIC ONTHYECKUE TEIECKOTIBI,
panuoTenecKonsl, BHEaTMOC(hepHas
aCTPOHOMUS

121

Bun 38é3nnoro ne6a. Co3sesnus,
HpKI/Ie 3Bé3I[BI, IIJIaHCTHhI, UX BUAHUMOC
JIBIDKCHUE

122

Conneunas cucrema. CoJHize.
ConHeyHast aKTUBHOCTh. MCTOYHHK
sHeprun CoJiHLA U 3BE3]

123

3BE3bI, NX OCHOBHBIE
XapakTepucTuku. Jlnarpamma
"CreKTpagbHbIA KJIACC — CBETUMOCTB"

124

3Be3 bl IIaBHOM MOCIEN0BATEILHOCTHU

125

BuyrtpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE NPEACTABIECHUS O
IIPOUCXOXACHNUHU U 3Botonnu ConHua
1 3BE371. DTaIlbl )KU3HHU 3BE3]

126

Muneunsiit [Iyte — Hama [Manaktuka.
Tunel ranaktuk. YE€pHbIe OBIPHI B
a1ipax raJakTUK

127

Bcenennas. Pacuiupenne Beenennoid.
3akon Xa66ma. Teopus bonbmoro
B3pbIBa. PenukroBoe n3nyuenue

128

Macmrabnas cTpyktypa Beenennoii.
MeraranakTuka

129

Hepeménnsie mpoOiieMbl aCTPOHOMUU

130

DuU3NYECKU MTPAKTUKYM 10 TEME
"UccneqoBanye MarHUTHOT'O ITOJIA




MMOCTOSSHHBIX MarHuToB" MIIN
"HccaenoBaHue CBOMCTB
(dheppoMaraeTukoB" UIU
"UccneqoBanue IeHCTBUSI
MTOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

131

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenue cuibl Amrepa" uinu
"N3y4yeHre 3aBUCUMOCTHY CHJIbI
Amrepa oT cuiibl TOKa" HIIK
"OnpeneneHne MarHUTHOW UHYKIUA
Ha OCHOBE U3MEpeHUsI cuibl Amnepa”

132

DuU3NYECKU MPAKTUKYM 10 TEME
"UccneqoBanue ABJICHUS
AJIEKTPOMArHUTHON MHIYKIIMU'" WIIH
"OnpeneneHne HHAYKIIUU BUXPEBOTO
MarHMTHOTO MOoJs"

133

DuU3NYECKU MPAKTUKYM 10 TEME
"UccneqoBanue ABJICHUS
camonnaykiuu'" uin "COopka Moienn
3JIEKTPOMAarHUTHOIO reHeparopa’

134

DuU3NYECKU MTPAKTUKYM 10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB'"

135

Du3nYeCcKuil IPAKTUKYM 110 TEME
"[IpeobpazoBaHue YHEPTUHU B
NPY>KUHHOM MasiTHUKE"

136

®u3nYeCcKUil IPAKTUKYM 110 TEME




"UccnenoBanue nepeMeHHOTO TOKa
yepes MOCIeI0BaTeIbHO COeIMHEHHBIE
KOHJIEHCATOP, KaTyIIKy U pe3ucTop”
umu "UccnenoBanue paboTh
MCTOYHUKOB CBETA B LIETH
IIEPEMEHHOT0 TOKa"

137

DuU3NYECKU MPAKTUKYM 10 TEME
"N3y4yeHune mapameTpoB 3ByKOBOU
BOJIHBI"

138

Du3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepeHue nokazaTesis IpeaoMICHUs
crexna" unu "[lonydyenue
N300pakeHus B CUCTEME U3 TNIOCKOTO
3epKajia v JUH3BI"

139

®u3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
(OKYCHOT0 paccTOsTHUS OT BEIIECTBA
(Ha mpuUMepe KUIKUX JTHH3)" UITH
"N3mepenune hOKyCHOTO PacCTOSTHHS
paccenBarOIUX JUH3"

140

Du3nYeCcKuil IPAKTUKYM 110 TEME
"HaGmonenue qudpakiumm,
HHTEep(hEPEHITNN U TIOJISIPU3AIIT
cera"

141

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"OnpeneneHre UMITyJIbCa U SHEPTUH
PENATUBUCTCKUX YacTUIl (110
dboTorpadusiM TPEKOB 3apsHKCHHBIX
YaCTHI] B MArHUTHOM T110J1e)"




142

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"U3mepenue nocrosinHou [nanka Ha
ocHOBe uccienoBanus Gorordpdexra"
nin "UccienoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOIUO OT
HanpspkeHus"

143

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue ciekTpa
pa3pekeHHOT0 aTOMapHOT0 BOJIOPOAa
Y U3MEpPEHHE MOoCTOsTHHON Prundepra"

144

®u3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTHBHOTO (oHA
C UCIOJB30BAaHUEM J103UMETpa’ Uiun
"N3yueHue moriomeHus: 0eTa-4yacTuil
afoMuHNEM "

145

®u3nYeCcKuil IPAKTUKYM 110 TEME
"HabaroneHus 38€30H0T0 HEOA
HEBOOPYKEHHBIM TJ1a30M C
HCIIOJI30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUHN JJIST OTIPEICIICHUS
MOJI0’KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro MoyIapus u
spkue 3BE3b1" uiu "Habmronenus B
tenieckon JIyHbl, TIJIaHET, TYMAHHOCTEHN
U 3BE3QHBIX CKOILIEHUN"

146

O06001IeHre U CUCTEMATU3AIIHS
3HaHuil. Posb GU3MKN 1 acCTpOHOMUH B
3KOHOMHYECKOM, TEXHOJIOTHUECKOM,




COILIMAJIBHOM U 3THYECKOH cepax
JESATEITbHOCTH YelIOBEKa

147

OO0o01enue u cucreMaTu3alys
3Hanuil. Posib 1 MecTo ¢pu3nku u
aCTPOHOMUU B COBPEMEHHON HAay4YHOU
KapTHHE MHpa

148

O0001IeHrEe U CHUCTEMAaTU3ALIH
3HaHuil. Pone ¢pusmdeckoii Teopun B
(bopMHpOBaHUY TIPEACTABICHUHN O
¢du3nveckoil KapTUHE MUPA, MECTO
¢u3nvecKoil KapTUHBI MHpa B 001IEM
psILy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MTPEJCTABICHUH O IPUpPOIEe

149

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM
o teme "Kuuematuka"

150

O0001IeHre U cUCTEMaTU3aIHs 3HAHUI
no teMe "Kunemarnka"

151

O0001IeHre 1 cUCTEMaTU3aIis 3HAHUI
mo teme "Jlunamuka"

152

O06o001IeHre U cucTeMaTU3alus 3HaHUH
o Teme "CraTuka TBep0ro Tena"

153

O0001IeHre 1 cUCTEMaTU3aIis 3HAHUI
1o TeMe "3aKOHbI COXpaHEHHUS B
MexaHuke"

154

O0001IeHre 1 cUCTEMaTU3aIis 3HAHUI
1o Teme "OCHOBBI MOJICKYJISIPHO-
KUHETUYECKOH Teopun"

155

O0001IeHYE ¥ CUCTEMATU3 AU 3HAHUM




no teme "Tepmonunamuka. TennoBbie
MaluuHb!"

156

O06o001IeHre U cucTeMaTU3alus 3HaHUH
1o Teme "ArperatHble COCTOSHHS
BeniecTBa. PazoBble nepexoas"”

157

O0001IeHre 1 cUCTEMaTU3aIis 3HAHUI
1o Teme "DiekTpuyeckoe noie"

158

O0001IeHre U cUCTEMaTU3aINs 3HAHUI
1o TeMe "[10CTOSHHBIN JIEeKTPUUECKUI

TOK

159

O06o01eHne U cucTeMaTu3alus 3HaHUK
1o TeMe "Toku B pa3nuHbIX cpenax”

160

O0001IeHre 1 cUCTEMaTU3aIis 3HAHUI
o TeMe "MaraurtHoe mose"

161

PeseprubIil ypok. O600611eHIE 1
CHCTEMAaTHU3alUs 3HaHUH 110 TEME
"DneKTpoMarHuTHasA UHAYKIUA"

162

PesepBHeIit ypok. O600ICHHE U
cucreMaTrmni3anuia 3HaHHI>i I10 TCMC
"Mexannyeckue xoiaedanus"

163

PesepBHelit ypok. O600ICHHE 1
CUCTEeMAaTH3alHsI 3HAHHUH 110 TeMe
"DneKTpoMarHuTHBIC KoeOaHus"

164

PeseprubIil ypok. O60011eHIE 1
CHCTEMAaTH3alMsl 3HaHUH 110 TeMe
"MexaHUUYECKUE U 3JIEKTPOMArHUTHbBIE
BOJIHBI"

165

PeseprubIil ypok. O60061eHIE 1




cCUCTEMATH3alMsI 3HAHUA 110 TEME
"Ontuka"

166

PesepBHelit ypok. O600ICHHE U
CUCTEMaTu3aliuAa 3HAHUH 110 TEME
"OcnoBsl CTO"

167

PeseprubIil ypok. O600611eHIE 1
cucTeMaTU3alys 3HaHUH 110 TeMe
"KopnyckymsipHO-BOJIHOBOM Ayain3m"

168

PeseprubIil ypok. O600611eHIE 1
cCUCTEeMaTH3alusl 3HaHHUH 10 TeMe
"®un3uka aroma"

169

PesepBHeIit ypok. O600ICHHE U
CHCTEMAaTH3alMs 3HaHUH 10 TEME
"®du3uka aTOMHOrO siApa 1
AJIEMEHTAPHBIX YaCTHUIL"

170

PesepBHelitl ypok. O600ICHHE U
CUCTEMaTu3anuia 3HAHUH 110 TEME
"DnemMeHTs! acTpouzuku"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Guzuka, 10 knace/ Mskumes I'.., byxosues b.b., Corckuit H.H. noa
penakmueit [lapdpentreBoii H.A., AkiinonepHoe oomecTBo «M31aTenscTBo
«IIpocBenienue»

» ®usuka, 11 kmace/ Maxumes I'.J1., bByxosues b.b., Yapyrun B.M. non
penaknueii [TapdhentoeBoit H.A., AknronepHoe o6mecTBo «M3marenscTBo
«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. ®usuka : 10—11 k1. : moypou. miaHupoBaHue: nmocoone—M. :
[Ipoceenienue.

2. Coopnuk 3amad o pusuke 8-10 ki1, PermkeBudA.IlL. M.,
«IIpocsemenne»2006 r.

3. Tecto! puzuka 10-11 kn. Kabapaun O.®. M., «Ipoda»2016 r.

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBHI CETH
UHTEPHET

1. https://phys-ege.sdamgia.ru/

2. https://100ballnik.com

3. https://fipi.ru



