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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE CpeIHEro oO0lEero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHMUU K pe3yJbTaTaM OCBOCHHUS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeacraBieHHbix B ®I'OC COO, a
Takke ¢ ydéroMm (enepaibHON pabodeit mporpamMmbl BocnuTanus u Konenun
npenojiaBanus yueObHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3alUgX
Poccuiickoit ~ ®@enepany,  peaqu3yOIMMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
POTrPaMMBI.

[Tporpamma no ¢usuke onpeaenser 00s13aTebHOE MTPEIMETHOE COJEPKaHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENILHOCTh U3YUEHHUSI TEM U Pa3JieioB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OOyYaromIuxcs.
[IporpamMma mno ¢u3uke Aa€T NpeACTaBICHUE O MLENAX, COACpP)KAHUH, OOIIeH
cTpareruu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpEeACTBAMU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3yuyenue kypca (uzuku yriayOJE€HHOTO YPOBHSI MO3BOJISIET PEaM30BaTh
3a1aun npo¢eCcCUOHATBHOW OpUEHTAIMH, HAIMIPaBJICHO Ha CO3JaHUE YCIOBHUM i
NPOSIBIICHUS] CBOMX HHTEIUICKTYyalbHBIX U TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHs O0pa30BaHUSA B
opraHm3anusx MNpodhecCHOHAIBHOTO 00pa3oBaHUsS 10 Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATLHOCTSIM.

B nporpamme 1o (¢u3MKe ONpeAeNsioTcs IJIaHUPYEeMble pe3yibTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yrinyOn€HHoM — ypoBHe).  Hayuno-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBAaHUM K JIMYHOCTHBIM,
METalpeMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCs, OCBOMBIIMX
mporpamMmy 10 (U3UKE HA YPOBHE CpeaHero oO0mero ooOpa3oBaHus Ha
yr1yONE€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma no pu3mKe BKIIOYAET:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHMS Kypca (U3MKKM Ha YriyOJéHHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJILTATHI IO F0JIaM 00YUYEHUS;

coJiepkaHue yueoHoro npeamera « Pu3nka» Mo rojgam o0ydeHHsl.

[IporpaMmma mo ¢Qu3uKe HMeeT MNPUMEPHBIM XapakTep M MOXKET OBITh
UCITIOJIb30BaHA YUYUTEISAMU (DU3UKHU JJIsI COCTABIICHUS CBOUX pab0OYMX MPOrpamM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENIEH U
NPEIOCTaBIsAET BO3MOXHOCTH [UJIsl peaju3allii  Pa3IMYHbIX METOJIUYECKHUX
NOJIXOJJOB K MpernoAaBaHUI0 (U3UKH Ha YrIyOJEHHOM YpOBHE IMpPH YCJIOBHU
COXpaHEHHUs 003aTeNbHOM YaCTH COACPKAHUS Kypca.



duszuka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU#U 00 okpyxkatoieM mupe. LLkonpHbI Kype HU3HKH — cCTEMOOOpa3yOIUii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB U SIBICHUH, M3y4yaeMbIX XuUMUEH, Ouosoruei,
dbusnueckoit reorpadueir u actpoHommei. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHEe (U3UYECKUX 3HAHHUM Ompenenusio XapakTep U OypHOE pas3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIyYE€HHsI HOBBIX MATE€pPHAJIOB C 3aJlaHHBIMM cBoWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOH
KapTHUHBI MUpa oOydaromierocs, B (popMupoBaHHE YMEHUN NPUMEHSATh HAy4YHBIN
METO/I IO3HAHUSI IIPH BBIITOJIHEHUH UMH Y4€OHBIX UCCIIEJOBAHUIA.

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

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

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

Hoea zymanumapuzayuu. EE peanuszanysi NpennoyiaraeT HCIOJb30BaHUE
TYMaHUTapHOTO MOTeHIMana (U3MYECKON HAyKH, OCMBICIEHHUE CBS3M pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM oOOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHYECKHUMH MTPOOIEMaAMHU.

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

Hoea 3konocuzayuu peanusyeTcs NOCPEACTBOM BBEJCHHUS 3JEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PAa3BUTHEM TEXHUKH U TEXHOJOIHH, a Takke 00CYXICHHUA
po6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MacCHOCTH.

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



BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHYECKHE OIBITHl MPU H3YYEHHH HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOThl MpakTHUKyMa. [Ipr 3TOM BO3MOKHBI
IBa crocoba peanu3zaudd (PU3MYECKOro TpakTHKyma. B mepBom ciydae
MPaKTUKYM MpoBoaUTCs ub0 B KoHIe 10 u 11 kmaccos, 1ubo0 mocie mepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. Btopoil cmocod — »3T0
UHTErpanuss padoT TPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX padoT, KOTOPHIC
IpOBOASATCS B Ipolecce u3ydeHus pasaena (temsl). [Ipu sTom mon paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE MCCIEI0BAHUE, KOTOPOE MPOBOJUTCSA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme mno (@usMke cuUCTeMa YYEHHUYECKOrOo HKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpakTUKyMa MpeJCTaBieHa €IWHBIM mepeuHeMm. Bridop
TEMATUKU U1 3TUX BUJAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4aCTHHKaMHU 00pa30oBaTEIbHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEHN MOYypOYHOIO
IJIAaHUPOBAaHUSI U OCHaleHus kabuHera ¢usuku. [Ipu »TomM obecneunBaeTcs
OBJIaJiIcHUEe OOYYaIOUIUMHUCS YMEHUSMU TMPOBOJUTH TPSIMbIE U KOCBEHHBIC
U3MEPEHMs], UCCIEeIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEJIMYUH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACUETHBIX W KayeCTBEHHBIX
3amad. Ilpu sTomM 1u1st pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33Jla4d C SIBHO
3aJIaHHOM M HESIBHO 3aJ]aHHOW (PU3UYECKOW MOJEIbIO, MO3BOJSIONINE TPUMEHATD
U3yYEHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOr0 pasfena Kypca, Tak U
UHTErpUpys MPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3AesoB. JJig KaueCTBEHHBIX 3a7a4
IPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEACKA3aHUe MPOTEKAHUs
bu3nYeCKUX SBJICHUM U MPOIECCOB B OKPYXKAIOIIECH KU3HU, TpeOyrolrue BbIOOpa
buznyecKoil MoAenu A CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu PDPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIICUCHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTO
YPOBHSI Ha YPOBHE CPEJIHEr0 OOLIEro 00pa30oBaHUs JOJKEH U3y4aThbCs B YCIOBHIX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
nabopatopHoe OOOpYyIOBaHUE MJisi BBIMNOJIHEHHs YKa3aHHBIX B Iporpamme o
¢u3MKe yYEeHHYECKHX OIBITOB, JaOOPAaTOPHBIX padOT M paboT MpaKTUKyMa, a
TaK)Ke JIEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOe o0OopyaoBaHue (GopMupyercs B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMmMe Mo (U3MKE KIIIOUYEBBIX JEMOHCTpaIUil masis
UCCJIEIOBAHMUSI  M3YyYae€MbIX  SIBJIGHUA MW  MPOIECCOB, AMIIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

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



OJTHOTO KOMIUIEKTa Ha JBYyX oOOydJaromuxcs. TeMaThudecKhe KOMIUICKTHI
71a060paTOPHOTO OOOPYMOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOPHH.

OCHOBHBIMU TIETISIMU U3Y4eHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHupOBaHWEe WHTEpPECa M CTPEMJICHUS OOyYaromuxcsi K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTyaJIbHBIX H  TBOPYECKHX
CIOCOOHOCTEM;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHHWSA W (PopMHpOBaHHE
UCCJIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;

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

dbopMupoBaHre YMEHUI OOBSICHATH SBICHUS C UCIOJIb30BaHNEM (PH3UIECKHIX
3HAHWUU U HAYIHBIX JIOKA3aTEIbCTB;

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

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymiei
po(heCCHOHANFHOW  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHelIeMy 0Oy4eHHIO B 3TOM HaIlpaBJICHUH.

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

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHAX,  BKJIIOYAas  MEXaHUKYy,  MOJEKYISpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKH;

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

OCBOCHHE CIIOCOOOB pEIICHHUS PA3IUYHBIX 3aJad ¢ SBHO 3aJaHHOMU
bu3nYecKol MOJENBI0, 3a/ad, MOJAPA3yMEBAIOIIUX CAMOCTOSTEIHLHOE CO3/IaHUe
bu3MYecKo MOJeNH, aJeKBATHOM YCIOBUSM 3ajJaud, B TOM 4HCIE 3aaad
WHKXCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TPUHIIUIIOB JEHCTBUS TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSTECIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GU3MYECKUX  SKCICPUMEHTOB, aHajdW3a MW HWHTEpIpeTanud WHGOPMAINH,
oTpeieNIeHuUs JOCTOBEPHOCTH MOJIyYEHHOTO Pe3yibTarta;

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



pa3BuTHE MHTEpeca K chepaM nmpodhecCuoHATHLHON ASSTENHHOCTH, CBI3AHHOU
¢ pU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrnyOnéHHBIN ypOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Duszumka» Ha ypOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOyYalOIMMHUCS, [UIAHUPYIOIIMMHU POJIOJKEHUE
0o0pa30BaHUs MO0 CHEIHATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOduIIs.

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

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



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTO O3HAHUSA NPUPOABI.

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

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

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

[lorpemHoct  u3Mepenuit  ¢usmyeckux BenuuuH  (abcomdtoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKA,
abCOMIOTHO TBEPIOE TENO0, HWACATbHAS KUAKOCTh, WACAIBHBIA Ta3, TOYCUHBIN
3apsn). ['unore3a. dusnyueckuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH. Pu3ndecKast
TEOPUSL.

Ponb u mecto ¢u3uku B (HOpMUPOBAHHM COBPEMEHHOM HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN 1E€ATEILHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

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

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

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a1a4U MEXaHUKH.

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

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



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

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

Jlemoncmpayuu.

Mopens cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUS.

Crioco0Obl uccineoBaHus IBUKEHUI.

WnrocTpanus NpeaenbHOro nepexoia i \3BMEpEHNe MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre NBUKEHUMN C UCIIOJI30BAHUEM MEXaHU3MOB.

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

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

HamnpagsneHnue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBO CKOPOCTH B PELYKTOPE.

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

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne ycKOpeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

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

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

N3yuenne fABUXKEHHUSI Tella, OpOIIEHHOro Tropu3oHTalbHO. [IpoBepka
TUIOTE3bl O MPSMOMl MPONOPUUMOHAIBHONW 3aBHCHMOCTA MEXAY JaJbHOCTBIO
I10JIETa U HAYaJIbHOU CKOPOCTBIO TEJa.

N3ydeHne IBHXKEHUS Tella MO OKPYKHOCTH C ITOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

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

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanenbie cuctemsl orcyéra. IlpuHnmn
oTHocuTenpHOCTH ['anmunes. HenmHepuuanbHble cucTEMbl OTCUETA (OIpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIUI Cyneprno3uiuy CHIL.

Bropoi 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH Hpr0TOHA /151 MaT€pUAIbHBIX 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 UX CIyTHUKOB. 3akoHbl Kerepa. IlepBast 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.



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

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

N3mepenne ko3¢ duiimeHTa TpeHus Mo BEJIMYMHE YTII0BOTO Kod(duimreHTa
3aBUCUMOCTH Fp(N).

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

W3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [loctymarenbHoe W BpalaTeabHOE JBHKEHUE
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 MPOLECCHI: KPOHIUTEMH,
CTPOUTEINIbHBIN KpaH, pelI€TyaTble KOHCTPYKIIUU.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanre yclIOBHMI paBHOBECHS TBEPIAOTO TeJd, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHue KPOHIITEMHOB M PaCUET CUII YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIAb ONOPBI.

Tema 4. 3akonvt coxpanenus ¢ Mexanuke.

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

NMnynbe CUITbl U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

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

PaGora cumel Ha MasioM W Ha KOHEYHOM TmiepemernieHun. [ padudaeckoe
npeacTaBieHue paboThl CHIIBI.

MoOITHOCTb CHUIIBL.

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



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

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

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

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

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPILIEHUN PabOTHI.

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

CoxpaHeHHe SHEePTHH NPU CBOOOTHOM TIaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHne nMmyJiibea Telia o TOpMO3HOMY MYTH.

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

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJIEHCTBUH.

M3mepeHre KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY MTYTH.

CpaBHEeHHE W3MEHEHUS MMOTCHLIUAIbHOW SHEPTUH MPYKUHBI C pabOTOM CHUJIBI
TPEHUSL.

Onpenenenue padOThl CHIIBI TPEHHUS MPHU JABWKEHUHM Tella 10 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka 1 TEepMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
onbITHOe oOocHoBaHue. Jluddysus. BbpoyHOBCkoe JBIKEHHE. XapakTep
JBW)KCHUST M B3aMMOJICHCTBUS YACTHUI] BellecTBa. Moneinm CTpOeHHs Tra3oB,
KUIAKOCTEH U TBEPABIX TE€N M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneid. Macca u pazMepel MoJekya (aromoB). KommuecTBo BeliecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina tremneparyp Kenbuna). 3akon JlanbroHa. M3omnponecchl B
UJeabHOM Ta3e C [IOCTOSIHHbIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIpe/ICTaBICHUE U30IMPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

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

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KMHETHYECKOW 3HEPTHUEN MMOCTYNaTeIbHOIO TEIJIOBOrO IBMXKEHHS €€ YaCTHULI.

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

Jlemoncmpayuu.

Mopenu 1BUXKEHNS YaCTHL] BEIIECTBA.

Mopens 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.

[TpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

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



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

Mogens wuealbHOr0 raza B TEPMOJUHAMUKE — CHCTEMa YpaBHEHHII:
ypaBHeHUEe MeHaeneeBa—Knanelipona U BbhIpaXEHUE i1 BHYTPEHHEW SHEPTUMU.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHUEHTPALHs YaCTHUILl, BBICOKHE
TeMnepaTrypbl. BeipaxkxeHue il BHYTPEHHEW 3HEPruud OJHOATOMHOTO HJICalIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMUKe. Boruncienue paboTel 1o rpaguky
mpoliiecca Ha pV-auarpamme.

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

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaenbHas W MOJIIpHAs
TEINIOEMKOCTH BellecTBa. YpaBHeHue Marnepa. YienbHas TEIUIOTa CrOpaHus
torumBa. Pacuér kommuecTBa TEmIOTHI mpu Temionepenade. I[lonstue 00
annabaTHOM Tporecce.

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

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

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

[Tpuniunel aecTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

DKOJIOTUYECKHE ACHEKThl MCIIOJIb30BaHUsI TEIUJIOBBIX ABUTrareneid. TermnoBoe
3arpsi3HEHHE OKPYKAIOLIEH CpeJibl.

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

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUH.

Bo3nymHoe oraumso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH SHEPTHUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

H3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annadbaTHOro mpouecca.

N3ydeHne B3aMMOCBA3U DHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUTKOCTEM.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u KoHAeHcanus. VcmapeHwe wu KumeHue. Y aeiabHas
TEIJI0Ta Mapoo0pa30BaHUA.

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

BraxxnocTh Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

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

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

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

[TpeoOpa3zoBanue sHeprun B (Pa3oBbIX MEepexoaax.

VYpaBHeHuUe TerIoBoro OanaHca.

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

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

Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JIABJICHUMU.

M3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnBITEl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHUsI.

Moenu HEeHbIOTOHOBCKOM JKHUIKOCTH.

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 HACBIIICHHBIX MTAPOB.

N3mepenne abCOMIOTHOW BIIAXHOCTUM BO3JyXa M OILIEHKa MacChl MapoB B
NOMEIICHHH.

N3mepenne ko3P duiimeHTa noBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne moayns FOHra.

HccnenoBanme 3aBUCMMOCTH  nedopmaruu  pe3smHOBOro obOpasma  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.
OneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsza.

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

DiekTpudecKoe nojie. Ero AeicTBUE Ha JIEKTPUUYECKUE 3aPsiJIbl.

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

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

[IpyHIMT CyNIEpNO3ULUN SJAEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apsbkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOro Mo o00bEMy mapa. [losme paBHOMEpHO 3apsKEHHOU
OeckoHEeYHOW TUIOCKOCTH. KapTWHBI NUHUI HampspDKEHHOCTH J3THX TOJEH U
HKBUITOTEHIIHAIBHBIX TOBEPXHOCTEN.

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

JusnexTpuku B OJIEKTPOCTATUYECKOM  MOJIE. Jwusnextpruueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJEHCATOPa. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOPA.

[TapannenbHOE coenHEHNE KOHIEHCAaTOpOoB. [locnenoBarenbHOe cCOeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHUE 3apsyKEHHON YaCTHULIBI B OJTHOPOIHOM JIEKTPUUECKOM II0JIE.

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

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX MUIACTUH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B IIEKTPUUYECKOM MOJIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpOUCTBO U IEVUCTBUE KOHIEHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKOU MPOHULIAEMOCTH.

OHeprus 3JIEKTPUYECKOTO OIS 3apsHKEHHOIO0 KOHJIEHCAaTopa.

3apsKka 1 paspsjika KOHIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

OueHka cuil B3auMOIEHCTBUS 3apSKEHHBIX TET.

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

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) pu
MOCJIEA0BATEIBHOM COEAUHEHNH KOHIAEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuili mox.

Cuia toka. [TocTosiHHBIN TOK.

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

3akoH Oma 11 ydacTka Lenu.

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

[locnenoBaTenpHOE, MapajUIebHOE, CMEIIAHHOE COEOUHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHBIX dnekTpudeckux 1eneil. [Ipasmma Kupxroda.



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

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

OJIC um BHYTpEeHHEE COINPOTHUBIIEHHWE HCTOYHMKA TOKa. 3akoH Owma mid
MOJHOM  (3aMKHYTOM) JJICKTPUYECKOM Ienmu. 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 I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

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

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU TOCTOSIHHOM
HaIpsHKEHUU.

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

Crioco0bI coennHeHust ICTOYHUKOB Toka, DJIC barapeii.

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

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre CMEMAHHOTO COETMHEHUST PEZUCTOPOB.

W3mepenne yAaenbHOro CONpOTUBIIEHNS TIPOBOIHUKOB.

HccnenoBanve 3aBUCHUMOCTH CHJIBI TOKA OT HAIpPSOKEHUS JUISL  JIAMIIbI
HaKaJIUBaHMUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPA).

N3mepenne D/IC 1 BHyTPEHHETO COITPOTHUBIICHUS HICTOYHUKA TOKA.

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

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

HccnenoBanre 3aBUCUMOCTH MOJE3HOM MOIIHOCTH UCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paznruunsix cpeoax.

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



OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

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

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

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE MPHUMEHEHME: Ia30pa3psiIHbIC
Jammbl, AJIEKTPOHHO-JIydeBas TpyOKa, MOJyNPOBOJHUKOBBIE NPUOOpHI: AMOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajJbBaHUKA, paUHUPOBAHUE MEMH,
BBIIIJIABKA AJIIOMUHUSA, SJIEKTPOHHAsI MUKPOCKOIIUS.

Hemoncmpauyuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 3ekTposinza dapazes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOAUMOCTH METAUIOB U MOJIYIPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TNOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Habmonenue snexrposnnsa.

W3mepeHnne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTHBIICHHsST — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKHU AUOJA.

Pu3nyecKuil NPaKTUKYM.

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

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHH, MCCIEAOBAaHWHA  3aBUCHMOCTEU
¢uznyecKux BEIMYMH, NPOBEpPKA MPEAJOKEHHBIX THMNOTe3 (BHIOOp U3 pabdor,
ONMCAHHBIX B  TEMAaTHYECKMX  pas3ienax «YYEHMYECKMH  JKCIIEpUMEHT,
Jab0paTopHbIe pabOThI, MPAKTUKYMY).

MexnpeaMeTHbIe CBA3H.

Nzyuenne «kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kiacce
OCYILIECTBISIETCS ¢ YYETOM COMEPKATENBHBIX MEXIPEIMETHBIX CBSA3EH C KypCaMHU
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpauu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEM 0008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (hakT, THIOTEe3a, (U3NYECcKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHE, MOJIENb, HW3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHbIE TPUOOPHI, UPPOBas 1abopaToOpusl.

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

Buonozusa: mexanuveckoe JABWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKpYKaloleH Cpenbl,
yTHiIn3anuss OHMOOPraHMYECKOro TOIUIMBA JJiIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAlWJUISIPHbBIE SIBJIEHUS B PUPOJIE,
AIIEKTPUUECKUE SBJICHUS B )KUBOW TIPUPOJIC.

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

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

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHMJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMK), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET W JPYTHUE), JBUTATEIh BHYTPEHHETO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE DJIEKTPONpUOOpPOB,
ra3opaspsiIHble JaMIIbl, TOTYIPOBOAHUKOBBIE 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.

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

Cuna AmMnepa, €€ HanpaBJI€HUE U MOYJIb.

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

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



TexHuueckue YCTPOﬁCTBa N TCXHOJOTHMYCCKHC IIPOLCCChI: IMPUMCHCHUC

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

Kaptuna nuHMA  WMHAYKOMM ~ MAarHATHOTO — TOJS  IOJIOCOBOTO
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX 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.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaOmronenue ABWKEHUS My4YKa JIEKTPOHOB B MArHUTHOM MOJIE.

[TpuHIMDO JNENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

HccnenoBanrie MAarHUTHOTO TOJIS1 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
uHaykiunu. OJIC wHAyKnMW. 3aKOH JJieKTpoMarHWuTHOW wuHaykuun Dapanes.
Buxpesoe anekrpudeckoe nozue. Toku Dyxo.

OJC uHAYKUMHM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

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

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

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

Jlemoncmpayuu.

HabGnrogenue siBjaeHUS 3JIeKTPOMAarHUTHOW MHTYKIIUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIUM OT CKOPOCTH W3MEHEHHUS
MAarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenue MarauTa B alFOMUHUEBOH (METHOM) TpyOe.

SIBiIeHME CAaMOMHTYKIIH.

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

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.

Onpenenenue HAYKIUY 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 KoeOaHM MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3atyxaromux Kojaebanusx. BeiHy)aeHHble KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KpPUBOW.
ABTOKOJICOaHUS.

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

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUSI.

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

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

HccnenoBanne koneOGaHWW Tpy3a HA MACCUBHOM TMpYXKHHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUIN 00 UACATHPHON MOJCIN MTPYKUHHOTO MasSTHHUKA.

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

HccnenoBanre BRIHY X ACHHBIX KOJIEOaHUIA.

HabGnronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKMUKyM.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

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

M3y4yeHune nBUKEHUS HUTAHOTO MasTHUKA.

[TpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTyXaIOMINX KOJIeOaHUI.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

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

3aKOH COXpaHEeHHsI SHEPTUU B HI€aIbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxarommue JIEKTPOMAarHUTHBIC KoJie0aHusl. BbIHYyXI€HHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHbpli TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEICTByIOIEE 3HAUYCHHWE CHJIBI TOKAa W HANpsHKEHUS MpH pa3iudHoil (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

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

WUneanvupiii  Tpanchopmartop. IlpousBonacTBo, mepegadya u moTpeOieHHE
IEKTPUYECKOU SHEPTHH.

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

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

Jlemoncmpayuu.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHI OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOop He3aTyXaroIMX 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 KOHAECHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMAaTOpa.



Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMuUKym.

Nzyuenue tparnchopmaropa.

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

Ha0ntonenue 351eKTpoMarHuTHOrO pe30oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE G0JIHbI.

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

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

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOUIEN CPEBI.

DONEeKTPOMArHUTHBIE BOJHBL. Y CJIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B 3JIEKTPOMAarHMTHOM BOJIHE.

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

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

[IpuHIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH 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 AUPpaKku MeXaHHIeCKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHNE.

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

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3anus, 1udpakius, uHTepdepeHus.

Oo6napyxeHue nHGHPaKPaCHOTO U YIbTPA(PUOIETOBOIO U3ITyUECHH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



W3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [10cToSHCTBO 4aCTOTBI
CBETa M COOTHOILICHHUE [JIMH BOJIH MPHU MNEPEXOJAE MOHOXPOMATHYECKOI'O CBETa
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust cBeta. ClOXHBIN cocTaB 0Oenoro cpera.
IIBser.

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

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

®opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox nyda, MpOUIEAIIEro JWH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoi ocu. IlocTpoeHne wu300paKeHH TOUKHM W OTpe3ka NpsMON B
coOMpaloIIKX U pacCeUBaIOLIUX JIMH3aX U UX CUCTEMaX.

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

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

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

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

[lonspuzanus ceera.

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

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanre npeioMIIeHUsI CBETA.

HaOntonenue nojiHoro BHyTpeHHEro oTpaxeHus. Moiens cBeToBoAA.

HccnenoBanre xoJa CBETOBBIX IYYKOB 4YEpe3 IIOCKOMapalieNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanue CBONCTB M300pakKeHUH B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiIMOHHOW PEIIETKH.

HaGmronenue nudpakiimoHHOTO CIEKTpa.

Habmronenue aucnepcuu cBeTa.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

N3mepenue nokazaress npeioMIeHUs CTEKJIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pAcCTOSTHUSI OT BemiecTBa (Ha
pUMEPE KUJKUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

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

[Tomy4yenune n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEepeHInn U Mosipu3aliuu CBeTa.

M3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3y4yenune naTEpPEPEHITNH JIA3ePHOTO U3ITyUYCHHS Ha IBYX IIETISX.

Habmonenue aucnepcum.

HabGmrogenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

H3mepeHnne IiMHbI CBETOBOUM BOJIHBI.

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

Pasznen 6. OcHOBBI cielIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

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

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

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

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



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

YyeHnueckui IKCIEPUMEHT, JIa0opaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEIATUBUCTCKUX 4YacTuil (IO
dboTorpadusiM TPEKOB 3aPS>KEHHBIX YACTUI B MATHUTHOM TOJIE).

Pasznen 7. KanToBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

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

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®orordpdext. Onbitel 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. Bomub!l ne bpounns. [Inuna Bonssl ne bpounns u
pazMepsl o0JacTH JIOKaNM3alMM JBUWXKYymIeics dactuiel. 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 IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  IOJYINPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

Hccnenosanue Gporopesucropa.

N3mepenune nocrostHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIUO/ OT HAIIPSIKEHUSI.

Tema 2. Quzuka amoma.

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

[Toctynatel bopa. M3nyyenue u nornonieHrue GOTOHOB MpHU MEPEXOE aToma
C OJTHOTO YPOBHsI SHEPTUH HA IPYTOU.



Bunsl cnexktpoB. CrieKTp ypOBHEH 3HEPIHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBera. Jlazep.

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

Jlemoncmpayuu.

Mopnenb onsita Pesepdopra.

HaOnronenue 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
nocrosiHHor Punbepra.

Tema 3. Duszuka amomHo20 A0pa U I1EMEeHMAPHBIX YACMUY,.

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

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

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

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

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

Mertoapl perucTpanyuy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTUL.

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

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

EnunctBO usnyeckoit KapTUHBI MUpA.

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

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yyenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.



Ortarbl pa3BUTHs aCTpOHOMUHU. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
acTpoHoMuHu. [IpUMEHMMOCTH 3aKOHOB (U3UKH ISl 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» JUIsl 3BE3J TJIABHOW IIOCIENOBATENBHOCTH. BHyTpeHHEee crpoeHune
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 Aapax
raJaKkTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PemukTOBOE M3MydeHHUE.

MacmrabHas ctpyktypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qHOr0 HebGa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BAaHUEM
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.

[IpoBeneHNE KOCBEHHBIX H3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
bU3MYeCKuX BETWYHMH, TPOBEpPKA MPEMJIOKEHHBIX THUMoTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax  «YUYEHUYECKHH  JKCIIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

O6o01maronee NOBTOPEHUE.



O0o0uIeHNEe U cUCTEMaTU3alus COIEpPkKaHUs pa3liesioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay», «Konebanus
U BOJIHBI», «OCHOBBI CIEUUAIbLHOW TEOPUU OTHOCUTENbHOCTH», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPODUZUKIY.

Ponb Qu3UkM W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M 3THYECKON cepax AesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOW KapTHHE MUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3HUPYIONIEH,  OOBSCHUTEIBPHOM W  MPOTHOCTUYECKOW  (DYyHKIUH
buznyecKoi TeopuH, poJib HU3NUECKON TeOpUH B (POPMHUPOBAHUU TIPEACTaBICHUN
0 (U3MYECKOM KapTHHE MHUpPA, MECTO (PU3MUECKON KapTHUHBI MUpa B OOIIEM PSIIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUIN O IPUPO/IE.

MexnpeaMeTHbIe CBA3M.

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

Mesicnpeomemmusie NOHAMUS, C6A3AHHbBIE C UZYUCHUEM MEN 0008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (akT, TUmoTe3a, (u3nyYecKas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJICIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPHUTEIbHbBIE TPUOOPHI, ITU(pOBas 1adbopaTopus.

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

Buonozcus: >nexTpuueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JIBUKEHHUS] B JKUBOM TPUPOJE, DSKOJOTUYECKHE PUCKH TMPH TMPOU3BOJACTBE
AIIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arps3HEHUE  OKpYXKAIOWIIeH  cpeabl,
yJIbTPa3BYKOBasi JMAarHOCTMKAa B MEJUIIUHE, ONTUYECKHE SIBICHUS B >KUBOU
IPUPOJE.

Xumusa: cTpoeHUE aTOMOB U MOJIEKYJI, KPUCTAJNINYECKasi CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMS KPHUCTAUIMYECKON PpEIIETKH, CHEKTPAIbHBIN
aHaJIu3.

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

Texnonozua: TpUMEHEHUE TOCTOSIHHBIX MArHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOJBUTATENb SIKOOM, TeHEepaTop MEPEMEHHOrO0 TOKAa, WHIYKIMOHHAs Meub,
JIMHUU DJIEKTpONepeiay, dJIEKTPOIBUTaTENb, pajap, PaauoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-neub, ynbTpa3ByKOBas JAUArHOCTUKA B TEXHHKE,



POEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBbBIE
IIPUEMHMKH, I€PHAsA DJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMUS Yy4yeOHoOro mnpeaMera «Du3nka»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWM, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIlEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IPOLECCE PEATM3ALUN OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOIIETOCS  Kak
aKTUBHOTO M OTBETCTBEHHOIO YJI€HA POCCUIICKOT0O 00IIEeCTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUYECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOlecTsa, y4yacTBOBaTh B CaMOYNpaBICHHMH B 00pa3oBaTelIbHON
OpraHM3allly;

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

e TOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IPpaXXIaHCKOMN UIECHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

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

e CIIOCOOHOCTH 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:



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

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

IKOJOTHYECCKOI0 BOCIIMTAHUA

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

IUIAHUPOBAHWE M OCYLICCTBICHHUE ACHUCTBUI B OKpPYXKAIOLIEH cpele Ha
OCHOBE 3HaHUS LIeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHUA:

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

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

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA
Ba3oBble Jjornueckue AeicTBUA:

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

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

BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3HYeCcKUX SIBICHUSIX;

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

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

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBbIe uccieaoBaTe/LCKHE TeHCTBUA:

BJIaJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMHU
(bu3nYeCcKO HAYKH;



BJIAJCTh HAaBBIKAMH  y4E€OHO-HCCIICIOBATEIILCKON | MIPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3anad  (U3HIEeCKOro
COJICpKaHMsl, TPUMEHECHUIO PA3JIMYHBIX METO0B MO3HAHMUS;

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

BBISBJISITh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M U aKTyallM3UPOBATh 3ajauvy,
BBIJIBUTATh THUIOTE3Y €€ PpEelIeHUs, HaxXOJIUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pEIICHMS;

aHaJU3UPOBAaTh TIOJYYEHHbICE B XOJI€ PCIICHHS 3aJauyd pe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHECHHE B
HOBBIX YCIIOBHSIX;

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

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

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

Pa6ora ¢ undpopmaunmeii:

BJIa/I€Th HaBBIKAMHU MOJIydyeHUs MH(poOpManuud (PU3MUECKOrO COAEp KaHUA
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHpPETALMI0 MH(POPMALUUA PA3TUUYHBIX
BUJIOB U (hOPM TNPEJCTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

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

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

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



OCYHIECTBIISITh OOILIEHHME HAa Yypokax (U3UKK M BO BHEYPOUHOU
NEATEIIbHOCTH;

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

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

IIOHMMATb W MCHOJB30BAaThb  IPEMMYLIECTBA  KOMAaHIHOM U
WHIUBUYyaIbHON paOOThI;

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

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

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

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

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

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIICCTBIISITH  [TO3HABATEIBHYIO JIEATEILHOCTh B
obmacti (UBMKM U ACTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMyIMpOBaTh COOCTBEHHBIE 33/a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEIICHUs PACUETHBIX U KaueCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHCHHS MPAKTHUECKOW PabOThl ¢ y4ETOM HMEIONIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAIOYTCHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeaAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUN;

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

OTICHUBATH TPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:



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

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

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

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

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX TP aHAIU3E PE3YJIbTATOB
JICATEIILHOCTH,

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IIPU aHAIU3E PE3YJIbTATOB
JIESATCIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

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

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

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

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

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

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

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

I[TPEAMETHBIE PE3VJIbTATDI



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

MOHMUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
AKOJIOTUYECKON, COLUMAIBbHOM W ATHYECKOM cdepax AesTeIbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOI HAay4HOU KapTHHE MUPA,
3HaYCHHE OIUCATEIbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUH  (HU3MYECKON TEOPpUU — MEXAHHKH,
MOJIEKYISIpHON (DUBUKH M TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUU B
(dbopMHpPOBaHUY MTPEACTABICHUHN O (PU3MUECKON KapTHHE MUPA;

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

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

aHANMM3UPOBaTh W OOBICHITH MEXAaHWUYECKHUE TIPOIECCHl W  SBIICHHS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJIbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M TEepeMEIlEHUs,
3akoHbl HplOTOHA, mNpUHIMO OTHOCUTENbHOCTH [anmmnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPTUHU, CBsI3b PabOTHl CHUJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPTruH,
yCIIOBUSI paBHOBECUS TBEPJOrO Teia), MPU STOM  HUCIOJIB30BATh
MaTeMaTH4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
MPUMEHUMOCTH (U3UUECKUX 3aKOHOB: MpeoOpazoBanwmii [ ammies, BTOporo
U TPEThero 3aKoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMMIyJibca U
MEXaHHUYECKOI IHEPTUH, 3aKOHA BCEMUPHOTO TSTOTEHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLECCHI U SIBJICHUS, UCIOJIb3YS
ocHoBHble mToNOkeHUsT MKT u 3akoHbl MoOJIeKyJIsApHON (QU3MKK U
TepMOJUHAMUKUA (CBA3b JABJIEHUS HWJEAIBbHOrO Tra3a CO CpelHel
KMHETHYECKOW SHEPIUEN TEIUIOBOTO JBHXKEHHS W KOHLEHTPALIMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEOHEH KHHETUYECKOU
DHEPIrUeN TEMJIOBOTO ABWKECHHS €T0 YaCTHL, CBS3b JTABJICHUS UIECATbHOTO
rasa C KOHUEHTpAlMeW MOJIEKYJI M €ro TEMIEPaTypou, ypaBHEHHUE
MeunneneeBa—Kianepona, MNepBpIM 3aKOH TEPMOJAMHAMMKH, 3aKOH



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

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

OMUCHIBATh (PU3NYECKUE TPOLIECCHl U SIBJICHHS, WCIOJb3YS BEIMYUHBI:
IIEpEMEILICHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJN, CHIIA,
MOMEHT CWJIbI, [JaBJEHUE, IOTCHUHAIbHAs] OHEPIUs, KUHETUYECKas
SHEprusi, MeXaHU4ecKas SHeprus, padoTa CHIbl, LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHUs, MOILHOCT,
SHEpPrusi B3aUMOJCHCTBHUS Tena ¢ 3eMi€il BOJMM3M €€ MOBEPXHOCTH,
HEprus ymnpyroi jgedopmaiuu MNpPYKUHBL, KOJIMYECTBO TEIJIOTHI,
aOcoyIoTHAsI TeMIieparypa Teia, paboTa B TEPMOJAWHAMUKE, BHYTPEHHSA
SHEpPrusi WACATLHOTO OJIHOATOMHOTO Ta3a, paboTa HAeallbHOTO Tasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3nyxa, KIIJ waeambHOrOo TEIIOBOrO
JNBUTATENISA; DIEKTPUUYECKOE TO0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO MOJIA,
HaINpspKEHHOCTh TOJISI TOYEYHOTO 3apsija WM 3apspKEHHOrO Iapa B
BAKYyME W B JUAJIEKTPUKE, IOTEHIMAN 3JIEKTPOCTATHYECKOTO TOJI,
pPa3HOCTb  IOTEHLMAJNOB, JJEKTPOABIKYLIas  CUja, CWia  TOKa,
HaIpsDKEHWE, MOLIHOCTb TOKA, OJJIEKTpUYECKas EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHUE yYacTKa LENH C TMOCIEIOBATEIbHBIM U
NapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, IHEPTHUSI AJIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHUS  (PU3MYECKHX  SIBJICHMIA:
MEXaHMYECKOE JBWKEHHE, TEIUIOBOE JBMKCHHME 4YacTHI] BELIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBWKEHUE, AUPPy3Usi, HCIapeHHe,
KHUIICHUE U KOHJEHCAUus, IUIaBJICHUE U KPUCTAJUIM3aLUsl, HAlIPaBICHHOCTb
TEIUIONEpEeAaum, JIEKTPU3ALHNS TeJl, SKBUIIOTCHIIMAIBHOCTD ITOBEPXHOCTH
3apsKEHHOTO IIPOBOIHUKA,

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MYECKON BETUYMHBI OT
OpPYro C  HWCIOJB30BAaHUEM MPAMBIX  W3MEPEHHMM, TpPU  3TOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATHh pPE3YyJbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEJIMYMH B BHUAEC TIpapuKOB C YYETOM



aOCOMIIOTHBIX MOTPEUTHOCTEN U3MEPEHHM, IeNaTh BHIBOABI MO pe3yIbTaTaM
UCCIIEIOBAHMUS;

IPOBOJAUTH KOCBEHHbIE M3MEpPEHUs (U3HUECKUX BEIMYWH, MPU ITOM
BBIOMpaTh ONMTHMAIBHBIA METOJ M3MEPEHUs, OICHUBATh AOCONIOTHBIC U
OTHOCHUTEIIbHBIC ITOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUM;
IPOBOAUTH ONBITHI IO MPOBEPKE MPEIJI0KEHHONW THUIOTE3bl: TUIAHUPOBATh
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJTy4YeHHBIC PE3yJNbTaThl U JENIaTh BBIBOJ O CTaTyce MpeaoKEHHOM
THITOTE3HI,

coOroAaTh MpaBmiia OE30MacHOTO TPy/Aa MPH MPOBEICHUN UCCIICIOBAHUNA
B paMKax ydeOHOro »OKCIEpUMEHTa, IMpakTUKymMma U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JEATETbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHUS;

pemiath pacy€THBIE 3aJadydl C SBHO 3aJaHHOW ¥ HESBHO 3aJIaHHOM
¢uznyecKkoil MoJeNbI0: HAa OCHOBAaHUM aHAIM3a YCIOBUS OOOCHOBBIBATH
BBEIOOp (U3WYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3a/ayw,
OPUMEHATh  (OPMyINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
du3MYECKUX TEOPU TPH UCIHOIH30BAHUU MAaTEMaTHYECKHX METOOB
pelIeHus 3a1a4, IPOBOJAUTH PACYEThl HA OCHOBAHWU WMEIOIUXCS TaHHBIX,
aHAJIM3UPOBAaTh pPE3yJbTaThl M KOPPEKTUPOBATh METOJbl pELICHUS C
y4€TOM TMOTYUEHHBIX PE3YJIbTATOB;

pemath KayeCTBEHHBIC 3a7aud, TpEOyIolue NPUMEHEHHUS 3HAHUN W3
PasHBIX pa3leoB Kypca GU3MKH, a TAK)KEe MHTETPalliy 3HAHUH U3 APYTUX
NPEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHYECKYIO
LENOYKY pacCyKIEHUI C ONOPOl Ha U3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHHUS;

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

OPUBOJUTH TMPUMEPHl BKJIAZa POCCHMCKUX U 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUSI OBITOBOM M TIPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3WYECKUMH MPOILIECCAMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
IPUPOIOTIONH30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJB30BaHUHU JOCTH)KCHUN
HAyKH M TEXHOJOTMHA JUIS JaJbHEUIIET0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;



NPUMEHATh pa3jMyHble CIOcOObl paboThl ¢ MHOpMAIHEeH (PUIUIECKOTO
CONIEpP)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUM JJI TIOHCKa, TepepabdOTKU U TPEAbABICHUA Y4eOHOUW WU
HAYYHO-TIONYJISIPHOM MHPOPMAaLIUHU, CTPYKTYPUPOBAHUSA M MHTEPIpETAINU
uHbOpMaIlMU, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0 U  OLICHHWBAaTh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaLuy;

IPOSIBISTD OpraHu3allMOHHBIE u NO3HABATEJbHbIE 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 OIICHUBATHh BKJIAJ 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 mpenMeTHbIE pe3ysbTaThl HAa YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COIMAIbHOM M 3TUYECKOU cepax NeaTenbHOCTH YeJOBEKa, pOib U MECTO
$u3MKN B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, pOJIb ACTPOHOMUU B
MIPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKAa W  JAJbHEWIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE ONMCATEIBbHON, CHCTEMAaTU3UPYIOIIEH,
OOBSICHUTEIILHOM U TMPOTHOCTHYECKON (YHKIUMN (Pu3nueckol Teopum —
IIEKTPOJUHAMUKH, CIIELHAIBHON TEOPUHM OTHOCHTEIILHOCTH, 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 MAasTHUK, TAPMOHUYECKHUE BOJIHBI, HJE€AbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JMH3a, MOJEJIeH aToMa, aTOMHOTO sJipa U
KBAaHTOBOM MO/ICJIM CBETA;

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



aHAJIM3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJOKE€HHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEUUAaJbHOM  TEOpPUHM  OTHOCUTENBHOCTH  (3aKOH  COXPaHEHMS
AIEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMAarHUTHOM  WHAyKIMW, 1paBwio  Jlenma, cBa3p  IJC
CAMOMHAYKIIMM B JJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKa,  IOCTYJATbl  CHEUUAIbHOM  TEOpPUH
OTHOCHUTEIBLHOCTH DUHIIITEITHA);

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

OTMCHIBaTh (PU3UUYECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIIMYWHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO IMOJISL, MOTEHIUAT 3JIEKTPOCTATHYECKOrO
NOJISI, Pa3HOCTh MOTEHUUAIOB, OAJIEKTPOABIWKYILAS CHJIA, WHIYKLIHS
MAarHuTHOTO TMOJISl, MarHUTHBIM IOTOK, cuia Awmriepa, UHAYKTUBHOCTb,
AIEKTPOABMKYIIAS CUJAa CAMOMHIAYKLIHMH, SHEPrus MArHUTHOTO MOJIA
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA WMIYJbC, IOJHAs SHEPrus,
SHEpPrusi TMOKOs CBOOOJHOM 4YaCTHIIBI, JHEPrHsi U HUMITYJIbC (OTOHA,
MacCOBO€ YHCJIIO U 3apsl AIpa, JHEPTHUSI CBA3U SAPa;

OOBACHATH  OCOOEHHOCTM  MpPOTEKaHWs  (U3HYECKUX  SIBJICHHIL:
AIIEKTPOMATrHUTHAS UHIYKLIUS, CAMOUHYKIIKS, PE30HAHC, UHTEPPEPEHITUS
BOJIH, Ju(dpakuus, [AUCIIEpCHs, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dorornekrpuueckuii dpdext (porodrddext), anpda- m Oera-pacmaisl
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 I aHaIM3a ©W OOBICHEHHS  (PU3WYECKUX  MPOIECCOB,
INPOUCXOMSIINX B 3BE3[aX, B 3BE3AHBIX CHUCTEMAX, B MEKIalaKTUUECKON
cpene; ABWKEeHHs HeOSCHBIX Tell, PBOJIIONMH 3BE3/ U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHMWE 3aBUCUMOCTEH (U3MUECKUMX BEIUYHH C
UCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM  3aBUCHMOCTH



¢uznyeckux BENMMYUH B BHIE TIpapukoB C YYETOM aOCOTIOTHBIX
NOTPENIHOCTEd  M3MEPEHMH, Jenarb  BBIBOABI 10  pe3yjibTaTam
UCCJIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE M3MEpPEHUS (U3NYECKUX BEIUYHH, MPU STOM
BBIOMpPATh ONTHUMAJbHBIA 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 HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;
co0JiroaTh MpaBmiia 0€30MacHOTO TPYyAa MPU MPOBEICHUN UCCIEAOBAHUM
B paMKax y4eOHOro OJKCIEpUMEHTa, NpPAKTUKyMa U  Yy4eOHO-
UCCJIEIOBATENILCKOW U TMPOEKTHOM NIEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPHUTENIbHBIX 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 TOCTYJIAaThl (PU3NYECKUX TEOPHid
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
IPEAMETOB €CTECTBEHHO-HAYYHOIO LHMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJICHUI ¢ OOPOM Ha U3YUEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NUECKue SBJICHHUS;

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

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

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI M MPOU3BOJCTBEHHON
NEeSATEIbHOCTH 4YEJIOBEKa, CBS3aHHOM C (PU3MYECKUMHU MpPOLECcCaMu, C
MO3UIIMHI IKOJIOTHUECKON 0€30MMacHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOIONOIb30BAHUM, & TAKKE Pa3yMHOM MCIOJIb30BAHUM JTOCTUKEHUN



HAyKH M TEXHOJOTMH JUIs JalbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00I111eCTBA;

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

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

paboTaThb B TpyMNe C HCIOIHEHHEM pa3jIMYHbIX COIMAIBHBIX pPOJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACTIPEACIATh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYyallMsIX, aJIeKBaTHO OIICHUBATh BKJIAJ KaXXJOrO U3
YYaCTHHUKOB TPYIIIBI B PELLICHHE paccMaTpuBaeMon Mpo0IeMbl;

IPOSIBJIATh MOTUBAIMIO K Oyayiel npodeccuoHaibHOM NesITeIbHOCTH MO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/] IO3HAHUS ITIPUPOIbI
1.1 Hayunslii MeTOZ IO3HAHUS IPUPOLBI 6
Uroro no pazgeny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 14 2 1
2.2 Jnnamuka 15 1
2.3 Craruka TBEpAOTO TENa 5 1
2.4 3aKOHBI COXPaHEHHS B MEXAHUKE 10 1
Hroro no pazneny 44
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 16 1 1
3.2 Tepmonunamuka. TennoBbsie MalIMHbI 20
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 15 1 1
IIEPEXO0/IbI
Uroro no pazgeny 51
Pa3znen 4. JIEKTPOIUHAMUKA
4.1 DJIEKTPUYECKOE T0JIe 24 1
4.2 ITOCTOSIHHBIN 3JIEKTPUYECKUM TOK 25 1 1




4.3 Toku B pa3nIu4HbIX cperax 6
Uroro no pazgeny 55
Pasznen 5. PUSHUECKHM TIPAKTUKYM
5.1 OuU3NYECKU MPAKTUKYM 7 6
Hroro no pazneny 7
PesepBHOE Bpems 7
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 11




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
1.1 MaruauTHoe nosie 15 1 1
1.2 DJIEKTpOMAarHuTHas: MHYKIHS 14 1 1
Hroro no pazneny 29
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KoneOaHus 12 2
2.2 DIeKTpOMarHuTHBIE KoJIeOaHus 15
3 MexaHnyeckue 1 3JIeKTPOMarHUTHbIE 10 1
BOJIHBI
2.4 Orntuka 30 1 3
Uroro no pazgeny 67

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OcnoBbel CTO 5
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOIHOBO! Ayanus3m 16 1
4.2 ®usnka aroma 6
43 ®u3nKa aTOMHOTI'O SApa U 3JIEMEHTapHBIX 7

YaCTHI]




Hroro no pazneny

29
Paznea 5. JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 DJeMEeHTBl aCTPOHOMUU U aCTPOPHU3IUKU 13
Uroro no pazgeny 13
Pazznen 6. PUSHUECKHUM TIPAKTUKYM
6.1 DuU3NYECKU MPAKTUKYM 2
Hroro no pazneny 2
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zaius u 00o0meHne
71 IIPEIMETHOTO COAEP KAHUSI U OIBITA 16
’ NEeSTeNIbHOCTH, TPUOOPETEHHOTO MPHU
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no pazneny 16
PesepBHOE Bpems 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

170




IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypora Bcero Konrposbnpie  TMpakrueckue ilfiy‘leﬂﬂﬂ :)Iﬁ[()ba[;OBaTeJIbele
padoTsbI padoThI pecypenr
| ®dusnka — pyHAaMeHTalbHas HayKa O 1
pupoe
) HayuHb1ii MeTO TO3HAHUS K METOBI 1
UccieI0BaHusl (PU3MUECKHUX SIBICHUMN
OKCHEpPUMEHT U TEOPHUS B IIPOLIECCE MTO3HAHUS
3 npupoabl. HaGmroieHne u S5KCepuMeHT B 1
duzuke
4 Crioco6b1 n3MepeHust (PU3NYECKUX BETNYUH 1
5 AGCo0THAs M OTHOCUTENbHAS IIOIPEIIHOCTH 1
U3MEpEeHUN (PU3NUECKUX BEJIUYNH
MonenupoBanue B ¢pusnke. Poib u mecto
6 ¢u3uKu B OpMHUPOBAHUHN COBPEMEHHOM |
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMI
NEITEILHOCTH JI0AEU
Mexanunueckoe nBukeHue. Cucrema orcueTa.
7 OTHOCHUTEIBHOCTD MEXAHUYECKOTO 1
nerkenus. [Ipsimast u oOpaTHas 3a1auu
MEXAHUKHU
8 Bxonnas koHTposibHas paboTa 1 1
9 Paanyc-BekTop MaTepuaibHON TOYKH, €TO 1

MPOEKIIMU Ha OCcU KoopAuHAT. TpaekTopus.




[Tepememenue. Cxopocts. X nmpoekuuu Ha
OCH KOOpJIUHAT

10

PaBHOMEpPHOE ITPAMOIMHEHOE IBUKECHHUE.
I'paduyeckoe onucanue paBHOMEPHOTO
IPSMOJIMHEMHOTO 1B KCHUS

11

CroxeHne nepeMeneHnil 1 CKOPOCTEN.
Pemenue 3agau

12

HepaBHomepHoe aBrkeHne. MrHOBeHHas
cKopocTh. Yckopenue. [Ipsamonnneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

13

I'paduueckoe onrcanue NpsIMOIUHEHHOTO
JIBUKEHMS C TIOCTOSIHHBIM YCKOPEHUEM

14

CBobomHOe majieHne. Y CKopeHrne CBOOOTHOTO
najieHust. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHHS OT BPEMEHH U UX
rpaduku

15

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

16

®uznyeckuil NpakTukyM 1o teme "M3ydyenue
JBYD)KEHUS Teja, OpOLIEHHOTO
TOPU30HTAIIBHO"

17

Pemenue 3anau 1o reme «JIBuxeHnue tena,
OpOIIIEHHOTO O] YIJIOM K TOPU30HTY»

18

KpuBonunerinoe npuxenue. J[BuxkeHue mo
OKPYKHOCTH. YTJIOBasl U JIMHEHHAsA CKOPOCTb.
[Tepuon u wactora. LlenTpocTpemuTenbHoe U
MOJIHOE YCKOPEHUE

19

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110




teme «Kunematukay

20 Kontponbnas padora mo teme "Kunemaruka"
IIepsbiit 3axk0oH Hprorona. Muepuuanbubie

’1 cucreMsbl orcuéra. [Ipunnmn
OTHOCHUTENBHOCTH [ anmunes.
HeunepuunanbHble CUCTEMBI OTCUETA

27 Cuna. PaBHonelicTByrOIas cuia. Bropoit
3akoH HprotoHa. Macca

23 Bzaumopeiictue ten. Tperuit 3aKoH
Herotona

" [Tpunimn cynepno3unuu cui. Pemenne 3aaa4y
Ha IpUMeHeHne 3aKk0HOoB HbroTOHa
3aKOH BCEMUPHOIO TATOTEHUS.

25 OKBUBAJIEHTHOCTb IPaBUTALIMOHHON U
WHEPTHOU MaccChl

26 Cuna TSKeCTH M YCKOpPEHHE CBOOOIHOTO
najeHus
JIBukeHre HeOECHBIX Te U UX

27 MCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHYECKasi CKOpocThb. 3akoHbI Kerutepa

)3 Pemienne 3agau 1o teme «Jlnnamuka
JBUKEHHUS 10 OKPYKHOCTH»
®uznyeckuil NpakTukyM 1o teme "M3ydenue

29 JBIKEHHUSA Tela 110 OKPYKHOCTH C
MOCTOSIHHOM 110 MOAYJIO CKOPOCTHIO"

30 Cuna ynpyroctu. 3akoH ['yka. Bec tena

31 Cuna tpenus. [Ipupona u BUABI CUIT TPEHUS.

,HBI/I}KGHI/IG B XKXUJKOCTH U ra3€ C y‘IéTOM CHIJIbI




CONPOTUBJICHUS CPCAbL

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenue kodpuimenTa TpeHus mo

32
BEJIMYMHE yIIIOBOTO KO3 PUIeHTa
3aBucumoctu Frp(N

1 Pemienne 3agau 1o Teme «JIBrKeHHE IO/
JIEHCTBUEM CHJIBI TPEHUS

14 Pemenne 3agau 1o teme «JIBrmxeHHE O/
JIEHCTBUEM HECKOJIBKUX CHID)

35 Jasnenue. [ 'napocrarudyeckoe JaBicHHUE.
Cuna Apxumena

36 AobcomoTHO TBepaoe Teno. [loctynarensHoe
Y BpallaTesbHOE JBUKEHUE TBEPAOTO Tela

37 MOMEHT CuJIbl OTHOCUTENIHO OCH BPAILICHUS.
[1nedo cunbl
CroxeHue cuil, MPUI0KEHHBIX K TBEPAOMY

38 teny. LleHTp TsxecTu Tena. Y cenous
paBHOBecHs TBEpIOTo Tena. Bumsl
paBHOBeCHs

39 Pemenue 3agaq

40 KoHnTtponbnas pabota mo teme "/[nHamuka.
Cratuka TBEpaoro tena"
HNMnynsc MaTepuanbHOM TOYKU, CUCTEMBI

a1 MaTepHalbHbIX Touek. LIeHTp Macc cucrteMbl
MaTepualbHBIX ToOueK. Teopema o JBUKEHUU
LIEHTpa Macc

4 NmMnynbe cuiibl 1 M13MEHEHUE UMITYJIbCA TEeTa.

3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE




IBIKECHUE

43

MoOMEHT uMITyJIbCa MaTEPUATBHON TOUKH.
[IpencraBienue o COXpaHEHHUH MOMEHTA
HUMITYJIbCa B HCHTPAJIbHBIX ITOJIIX

44

Pemenue 3agau

45

Pabora cuiibl Ha ManoM U Ha KOHEYHOM
nepemenieHnn. [ padpuueckoe npeacrapneHue
paboThI cHiIbl. MOIITHOCTB CHIIBI

46

Kunernueckas sneprus. Teopema o0
U3MEHEHUN KWHETUYECKON SHEPTUH
MaTepUaJIbHOU TOYKU

47

[ToreHunanbHbIE U HETIOTEHIMAIBHBIE CUJIBL.
[TorenumansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

48

TpeTbs kKocMHuueckas CKOpocThb. CBs3b
pabOThl HEMOTEHIIUATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUn
CHUCTEMBI TeJl. 3AKOH COXPaHEHUs
MEXaHUYECKON YHEPTUn

49

VYrpyrue u Heynpyrue CTOIKHOBEHHUSI.
YpaBHenue bepuyiu s uaeanbHOM
KUAKOCTH

50

KonTponpHas padora o Teme "3aKoHbI
COXpaHEHHUs B MEXaHHUKe"

51

Pa3BuTue npenacraBieHuii 0 npupoie
ternoThl. OcHoBHBIE noJioxkenus: MKT.
Huddysus. bpoyHoBckoe ABMKEHHUE

52

CtpoeHue ra3o00pa3HbIX, KUAKUX U TBEPIBIX




TeJl. XapakTep ABUKEHHS U B3aUMOJICHCTBHUS
YaCTHUI[ BEIECTBA

Macca 1 pa3mepbl MOJIEKYJT (aTOMOB).

53 KonunuectBo BemectBa. [locrosnnas
ABoraapo

54 Temneparypa. TemnoBoe paBHoBecue. [llkana
Lenbcus

55 Pemenue 3agau

56 Wneanbupiii ra3. I'a30BbIe 3aKOHEI

57 VYpaBnenue Menaeneesa-Knaneiipona.
Pemenue 3agau

58 AbcomoTHas TeMiieparypa. 3akoH JlanpToHa

59 H3omporeccsl B uAeaIbHOM ra3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIlleCTBA

€0 I'paduueckoe mpeacTaBaeHUE N30MPOLIECCOB:
U30TEpMa, U30X0pa, u306apa

61 OcHoBHoe ypaBHenne MKT
®usznyeckuil mpakTukyM no teme "M3yuyenue
M30TEPMUYECKOTO Mpoiiecca (PeKOMEHI0BaHO

2 ucronb30Banue nudposoit tadboparopun)"
unu "M3ydeHne n30X0pHOro mpoiecca’ win
"N3ydyenne n300apHOTo mporecca’ muiu
"ITpoBepka ypaBHEHUs COCTOSIHUA"

63 Pemenue 3agau
CBs13b a0COTIOTHOH TeMIepaTypbl

64 TEPMOJIMHAMUYECKON CUCTEMBI CO CpeIHEN

KMHETUYECKON SHEPruel MOCTynaTeaIbHOrO
TEIIOBOT'O JIBMXKEHUS €€ YacTHI]




65
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Teme "OcHoBel MKT"

66

KonTponsHas padora o teme "OCHOBBI
MKT"

67

TepMoauHamuyeckasi cuctema. 3alanue
BHEIIHUX ycyioBuil ayist TJI cucteMsl.
Buemnue v BHyTpeHHUE MapaMeTphI.
[TapameTpsrr T/ cucrembl Kak cpegHue
3HAYCHUS BEJIMYMH, OIMCHIBAIOIINX €€ Ha
MHUKPOCKOITIUYECKOM YPOBHE

68

HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3sBosibHas penakcanusa T /] cuctembl
K TEIJIOBOMY PaBHOBECHIO

69

Mogenp ueaasHOTo Ta3a B TEPMOJIMHAMHUKE.
Y cioBus IPUMEHUMOCTH 3TOM MOJETU

70

VYpaBHenue MenneneeBa-Knaneiipona u
BBIPXEHUE JIsl BHYTPEHHEW SHEPTUU

71

BripakeHue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOT0 M/I€aJIbHOIO Ta3a.
KBasucrarnueckue u HecTaTHUECKUE
IIPOLIECCHI

72

DnemeHTapHas paboTa B TEPMOANMHAMHUKE.
Brruucnenue padoTs 1o rpaduky mporecca
Ha pV-auarpamme

73

Temonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel 3Heprun TJI cucremsl 6e3
COBEPIIICHUSI pabOTHI

74

KOHBGKHI/ISI, TCILIOMMPOBOAHOCTD, U3JIYUCHUC




KomanuectBo Ternorel. TermmoéMKOCTE TEA.
VY enbHas 1 MOJISIpHAs TEIIOEMKOCTH

7 BEILIECTBA. Y IeJbHAS TEMJIOTa CTOPaHUS
TOIIJINBA

26 Pacuér konuyecTBa TEMIOTHI pU
Terionepeaye

27 [Tonsitue 06 amnadaTHOM mporiecce. [lepBriii
3aKOH TEPMOJMHAMUKHU
KonudecTBO TEIIOTH 1 paboTa Kak MEphI

78 W3MEHEHUs BHYTpeHHEH sHeprun T/]
CHCTEMEI
Bropoii 3ak0H TEpMOAMHAMUKY JJIS

79 PaBHOBECHEBIX ¥ HEPABHOBECHEIX IIPOIIECCOB.
HeobpatumocTh MpUpOIHBIX MPOIECCOB

20 [IpuHIMITBI AEACTBUSA TEILUIOBBIX MAIIVH.
KIT

81 MaxkcumansHoe 3Hauenue KII/. [{ukn Kapuo

82 Pemenue 3amau
DKOJIOTHYECKHE aCIIeKThI HCITOJIb30BaHUSI

83 TEIUIOBRIX JBHTaTeseit. TemnoBoe
3arps3HEHUE OKPYXKAIOIIEH Cpebl

84 Pemenue 3agau
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teme "Tepmoaunamuka. TemioBbie MamvHbI"

26 Pemenue 3agau mo teme "TepmonnHaMuka.
TenmoBrie MaTuHE"

g7 [TapooOpa3oBanre U KOHIEHCAITUS.

Ucnapenue u kunenue. Y nejbHasi TEIJIOTA




napooOpa3oBaHUs

88

HacebllieHHbIE ¥ HEHACHIILEHHBbIE MapBbl.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JTaBJICHUsI HACBIILIEHHOTO 1apa OT
TEMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BbEMaA
HaCBILIEHHOIO N1apa. 3aBUCUMOCTh
TeMIIepaTypbl KUIIEHUs OT J1aBJICHUS B
AKHUJIKOCTH

89

BrnaxnocTs Bo31yxa. AOCOMIOTHAS U
OTHOCHUTEJIbHASI BIAKHOCTh

90

®u3znyeckui mpakTukyM no teme "M3yuenue
3aKOHOMEPHOCTEW UCIIapEHUsl )KUAKOCTEH"
win "U3Mepenne abCoMOTHON BIaXXHOCTH
BO3/yXa M OLIEHKA MacChl 1apoB B
moMeleHuun".

91

Pemenue 3agau

92

TBépnoe teno. Kpucramimueckue u
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KPHUCTAJIJIOB

93

[InaBnenue u xpucraumsanus. Y qenbHas
TeruioTa riasiaenus. Cyonumarus

94

Hedopmaruu TBEpAOTO Tena. PacTshkenue u
cxarue. Casur. Moayins FOunra. [Ipenen

ynpyrux aedopmaruii

95

TermoBoe pacimpeHue KUAKOCTEN U
TBEPABIX T€l. AHTAPMOHHU3M TETIOBBIX
KOJIeOaHWI 4acTHI] BELIECTBA

96

[IpeobpazoBanue 3Hepruu B (ha30BBIX




nepexojax

97 YpaBHeHHE TEIIOBOTO OaaHca

98 Pemenue 3anau
[ToBepxHOCTHOE HaTsKeHUe. KanwnspHsie

99 siBlIeHUs. J[aBieHue Mol MCKPUBICHHOU
MOBEPXHOCTHIO kukocTu. Popmyna Jlannaca
O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110

100 TeMme "ArperatHble COCTOSHUS BEILIECTBA.
®dazoBble nepexos”

101 KoHnTtponbHast pabota mo teme "Arperatabie
cocTosiHus BemecTBa. @a3oBbie mepexo bl
DneKTpu3anus Tei U e€ MpOosiBJICHUS.

107 DnekTpuueckuii 3apsia. [[Ba Buna
3JIEKTPUYECKUX 3apsaaoB. [IpoBogHUKH,
JUAJIEKTPUKH U MTOIYIPOBOIHUKHU

103 DneMEeHTapHBINA AIEKTPUUYECKUH 3apsij. 3aKOH
COXpaHEHHUs SJIEKTPUUYECKOTO 3apsia

104 Bzaumopeiictue 3apsnoB. Toueunbie
3apsiabl. 3akoH Kynona

105 Pemenue 3anau

106 Onektpuueckoe noiie. Ero neiicteue Ha
3JIEKTPUUYECKUE 3apsi/ibl
Hanps>k€HHOCTB AMEKTPUYECKOT0 MOJISA.

107 [TpoOHeIit 3apsia. JInHuKM HaNPsHKEHHOCTH
37eKTpudecKoro nosst. OTHOpoIHOE
3JIEKTPUYECKOE TI0JIE

108 [ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO

moJrst. PasHocTs IMMOTCHIMAJIOB U HAITPSIXKCHUC




[TorennumanbHas 3HEprus 3apsaa B
109 3JIeKTpocTaTuYeckoM mnoJie. [Torenmman
DJIEKTPOCTATHUYECKOIO I10JISt

CBs13b HaPSKEHHOCTH TOJIS1 U pa3HOCTH

110 IIOTCHIOHUAJIOB IJIA BHGKTpOCTaTI/I‘-IGCKOFO I10JI1

111 [TpuHIMI CyNEePIO3ULINH IEKTPUUECKUX
ToJieit

112 Pemenne 3amaq

113 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO

3apsHKEHHOU cdepsl

[Tosie paBHOMEPHO 3apsKEHHOTO IO 00BEMY
114 mapa. [losie paBHOMEpHO 3apsHKEHHON
0EeCKOHEYHOM! MIOCKOCTH

[IpoBOAHMKY B 3JIEKTPOCTaTUYECKOM IIOJIE.

1> VYcioBue paBHOBECHS 3apsi0B

116 JM3IeKTPUKH U IOJIYITPOBOJHUKH B
3JIEKTPOCTATUYECKOM I10JI€
Konpaencarop. 21eKTpoEMKOCTh

117 KOHJIEHCATOpa. DJIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCcaTopa

118 [TapannensHOE COeAMHEHNE KOHIEHCATOPOB

119 [TocnenoBarenbHOE COEAUHEHHE
KOHJICHCAaTOPOB

120 OHeprus 3apsyKEHHOI0 KOHJIEHCATOpa

121 Pemenue 3anau

127 JIBro>keHue 3apsiKEHHOW YaCTHUIIbI B

OIHOPOJHOM JJICKTPHUYCCKOM IT0JIC

123 Pemenue 3amau
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124 Teme "DnekTpudeckoe mnoie"

175 KonTtponsHas pabora no Teme
"DnexTpuueckoe noie"
Cwita Toka. [TocTosiHHBIN TOK. Y ClIOBHS

126 CYIIIECTBOBAaHUS NOCTOSIHHOT'O
3JIEKTPUYECKOTO TOKA

127 Ncrounuku Toka. Hanpsbxenne u 9J1C

128 3akon OMa JJist y4acTKa LETH.
DIIEKTPUUECKOE CONTPOTUBIICHUE
3aBUCUMOCTB CONPOTHUBIIEHUS OAHOPOJAHOIO

129 IIPOBOJHHUKA OT €r0 JJIMHEI U IIJI0Iagu
MONIEPEYHOI0 CEYEHUS

130 VenpHoe CONMPOTUBIICHUE BEIIECTBA.
Pemenue 3agau

131 [TocnenosarenvHOE, MapaiebHOE,
CMEIIaHHOE COEIMHEHUE ITPOBOIHUKOB

132 Pacu€t pa3BeTBIEHHBIX ANEKTPUUECKUX
nenei. [Ipasuna Kupxroda
Du3n4eCcKuil IPAKTUKYM 110 TEME
"NccneqoBaHue CMENIAaHHOTO COSIUHEHUS

133 pe3ucropoB' win "M3Mepenune yneabHoro
CONPOTHUBIICHHS TPOBOJIHUKOB" HUITH
"NccneqoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaIpPSKEHUs JUIsl JIaMITbl HaKaJTuBaHUs "

134 Pemenue 3agau

135 Pabora anekTpruyeckoro Toka. 3akoH Koy

—Jlenma




136 Pemenue 3agaq
IITHOCTH AJIEKTPUUECKOTO TOKa. TermroBas
137 MoutHocTs dite ecKoro Toka. TermnoBa
MOIIIHOCTb, BbIJIENIsieMasi Ha PE3UCTOPE
138 Pemenne 3amau
5JIC 1 BHYTpEHHEE CONPOTUBICHUE
139
HCTOYHHKA TOKA
3akoH OMa 1 MOJIHOU (3aMKHYTOU
140
BIIEKTPUYECKON LIETTH
141 Pemenue 3agaq 1
142 MoImHOCTE UCTOUYHHUKA TOKA 1
143 KopoTkoe 3ambikaHue 1
144 Konnencarop B 11enu NoCTOSHHOTO TOKA 1
145 Pemenue 3agau 1
146 Pemenue 3amau no teme "IlocToSHHLBIN
3JIEKTPUUYECKUNA TOK"
Pemenue 3aga4d mo teme "I1ocTOSIHHBIH
147
3IEKTPUYECKHI TOK"
148 Pemenue 3amau no teme "IlocToSHHLBIN
AIEKTPUYECKHI TOK"
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149
teMme "[1oCTOSHHBIN 37eKTpUUECKUil TOK"
HTPOJILHAS Ta 10 TeEM TOSTHHBIH
150 KoutponrHas padora o Teme "[locto
AIEKTPUYECKHI TOK"
DneKTpuyecKasi IpOBOAUMOCTb Pa3IMUHbIX
151 BEILIECTB. DJIEKTPUUECKUH TOK B METaJIJIaX.
CBepX1poBOANMOCTD
152 DIIEKTPUUECKUI TOK B pacTBOpax 1




paciuiaBax 3JeKTpoJauToB. 3akoHbl Dapazest
JUIS DIIEKTPOJIN3A

153

DnexTpuueckui Tok B razax. [lnasma

154

DJIEKTpUYECKUI TOK B BakyyMme. BakyymHbIie
pUOOPBI

155

DNEKTPUYECKUM TOK B IIOJTYITPOBOJHUKAX

156

[TomynpoBOIHUKOBBIE TPUOOPHI

157

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune yCKOpEHHUs MIPH NPSMOJIMHEHHOM
PaBHOYCKOPEHHOM JABM>KCHHUH 11O HAKJIIOHHON
miockoct" mwinn "UcciaenoBanue
3aBHCHUMOCTH IIyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBUKEHUH"

158

Du3n4eCcKuil IPAKTUKYM 110 TEME
"U3Mepenne paBHOJAEHCTBYIOLIEH CUIIBI TTPH
JBIDKEHUH OpycKa 1Mo HaKJIOHHOH TIOCKOCTH"
unu "[IpoBepka runote3bl 0 HE3aBUCUMOCTH
BpPEMEHHU JIBHKEHUS OpycKa 1o HaKJIOHHOM
IUIOCKOCTH Ha 3aJIaHHOE PacCTOSIHUE OT €ro
Macchl"

159

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanre 3aBUCUMOCTH CHJT YIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aepopmaruun win "M3ydenue
JBUKEHUSI CUCTEMBI TEJ, CBI3aHHBIX HUTHIO,
NEPEeKUHYTOH uepe3 NErkuii 6110K"

160

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue yciaoBUid paBHOBECHS




TBEPOIO TeJa, UMEIOIIETO OCh BPALICHUS"
nunu "KoHCTpynpoBaHH€e KPOHIITEUHOB U
pacuér cui ynpyroctu" unu "M3yuenue
YCTOHYMBOCTHU TBEPJIOTO TEJa, UMEIOIIETO
mIomaas onops"

161

Du3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne yneabHON TEMI0EMKOCTH" UITH
"UccnenoBanue nporecca OCTbIBaHUS
Bemecrsa" win "MccienoBanue agnadaTHOroO
npouecca’ uinm "M3yueHne B3auMoCBsI3U
SHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATypPbl KUTICHUS
sJKugkocren"

162

DuU3NYECKU MPAKTUKYM 10 TEME
"Habnronenue anektponausa" wim
"N3mepeHnue 3apsiia OTHOBAJIEHTHOIO HOHA"
uin "UccnegoBanue 3aBUCUMOCTH
COTIPOTHBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIbT-aMIIEPHOI
XapaKTEePUCTUKHU Aroaa"

163

Hrorosast kKoHTpoJbHASA paboTa

164

PeseprubIit ypok. O6001IeHNE 1
CHUCTEeMaTH3aIus 3HAaHUH 110 TeMe
"Kunemaruka. JlnuaaMuka

165

PesepBHeIil ypok. O600IICHHE U
cucreMarusanus 3HaHui mo teme "Craruka
TBEpAOro tema"

166

PesepBHelil ypok. O600IICHHE 1
CHUCTEMATH3allMs 3HAHUM 110 TeMe "3aKOHBI




COXpaHEHHUs B MEXaHHKe"

167

PeseprubIil ypok. O6001IeHNE 1
cucreMartusalus 3HaHui no teme "OCHOBBI
MOJIEKYJISIPHOKUHETUYECKON TEOpUH"

168

PeseprubIil ypok. O6001IeHNE 1
CHCTEMATHU3ALUS 3HAHUN 110 TEME
"Tepmoannamuka. TennoBbsie MaluHbI"

169

PeseprubIil ypok. O6001IeHNE 1
CHCTEMAaTU3alMs 3HaHUH 110 TeMeE
"ArperaTHble COCTOSIHUS BemiecTBa. Da3oBbie
nepexomasl"

170

PesepBHeIil ypok. O600IICHHE 1
CUCTEeMaTH3allus 3HaHHU 110 TeMe
"DnexTpuyuecKoe noJie. IIEKTPUIECKU TOK"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoTbI

IIpakTHyeckue
padoThI

Jlara
HU3y4YeHUS

DJIEKTPOHHBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

Bs3anMoaelicTBUE ITIOCTOSIHHBIX MAarHUTOB U
MTPOBOIHUKOB C TOKOM. MarHuTHOE ToJIe.
I'unoreza Ammnepa

Bekrop MmaruutHOM nHAyKUuu. [TpuHnun
CyNEPNO3UIIMU MATHUTHBIX MOJel. JInnnn
MarHuTHON MHAYKIINH

MarsuTtHO€ 110J1€ IPOBOJHUKA C TOKOM.
OmnsIT Opcrena

Cuna Amrnepa, €€ HanpaBJIE€HUE U MOIYJIb

Pemenue 3amau

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenqoBanue IeHCTBUS MOCTOSIHHOIO
Mar"HurTa Ha paMKy ¢ TOKoM"

[Ipumenenue 3akoHa Ammepa.
DNeKTpOU3MepUTENbHbBIE TPUOOPHI

Cuna JlopeHua, e€ HanrpaBJIeHUE U MOJYJIb.
JIBr>keHuE 3apsKEHHOM YaCTHULIbI B
OJIHOPOJIHOM MarHUTHOM I10JI€

Pemenue 3amau

10

Pa6ota cunsl Jlopeniia




11 Pemenne 3anau

1 MarauTHOE II0JI€ B BEIIECTBE.
deppoMarHeTHKH, rapa- U 1naMarHeTUuKu

13 OcHOBHBIE CBOMCTBaA (heppOMarHETUKOB.
[Tpumenenue GpeppoMarHeTHKOB

14 Pemenue 3anay no teme "MaruutHoe nose"

15 BxoaHas KOHTponbHas paboTa

16 SIBiIeHME YIEKTPOMArHUTHOM MHIYKIUU.
[ToTrok BeKTOpa MAarHUTHOM MHIYKLIUU

17 OJ1C uHayKmu

18 3aKOH AJIEKTPOMATHUTHON UHAYKIIUU
Qdapanes

19 Buxpesoe anexktpuueckoe nose. Toku Oyko

20 S/1C uHAYKIMH B JBUKYLIUXCS
MIPOBOJTHUKAX
Pu3nYeCcKUil IPAKTUKYM 110 TEME

21 "HccnenoBanue sIBIEHUS 3J1€KTPOMarHUTHOM
uHaykuun" win "Onpenenenre MHAYKIHI
BUXPEBOI'O MarHUTHOT'O 1OJs"

22 Pemtenue 3agau

23 [IpaBuno Jlenma

” NunyktuBHOCTh. KaTyilika HHAYKTUBHOCTH B
LIETH TTOCTOSIHHOT'O TOKa

»s SBnenne camonnaykuuu. JJ1C

CaMOMHIYKITUH




3Hepr1/1;1 MAarauMTHOI'O ITOJIA KaTyIIKHU C

26 TOKOM. DJIEKTPOMAarHUTHOE T10J1€

27 Pemrenue 3agau

)8 O060011IeH e U cCTeMaTU3alus 3HaHUN 110
TeMe "DJIeKTpoiMHaMHUKa"

29 KonrponsHast pabora o Teme
"DnekTpoauHaMuka"

30 KoneobarensHas cucrema. CBOOOIHEIE
KoJiebanus1. ['apMoHnYecKue KojieOaHus

31 Kunemarnyeckoe v JUHAMHYECKOE OMTMCAHUE
KOJIeOATCIIbHBIX JABUKCHUN
DHepreTudeckoe onucanue. BeiBos

3 JTUHAMHYECKOTO OMHUCAHUS TAPMOHHUECKUX
KoJeOaHui U3 UX SHEPreTUIECKOrO U
KHHEMaTUYECKOTO OMUCAHUS

33 Awmruutyna u asza konedbanuit
[lepuon u yacrora konedanuid. [lepron
MaJIBIX CBOOOIHBIX KOIeOaHui

34 MaTeMaTHuecKoro MasTHuka. [lepuon
CBOOOTHBIX KOJIEOAHUH TIPYKUHHOTO
MasiTHUKa

35 3aryxatomue Konebanus. BeiHyx1eHHbIe
koJjiebanus1. Pesonanc

36 ABTOKOJICOAHUS

37 Pemrenue 3agau

38 Pu3nYeCcKUil IPAKTUKYM 110 TEME




"N3mepenue nepruoa CBOOOAHBIX KoJeOaHu
HUTSHOTO U MIPYXKUHHOI'O MasiTHUKOB"

DuU3NYECKU MPAKTUKYM 10 TEME

39 "[IpeoOpazoBaHue YHEPTUHU B IPY>KUHHOM
MasgTHHUKE"

40 Ypok-koupepennus "MexaHuYecKre
KoJieOaHUsI B MY3bIKQJIbHBIX HHCTPYMEHTax"

a1 O060011IeH e U cCTeMaTU3alus 3HaHUN 110
teMe "MexaHundeckue KoneOanus"

4 DEeKTPOMarHuTHHIE KOJIeOaHMUs.
KonebarenbHblil KOHTYD
®opmyna Tomcona. CBsI3b aMITUTYAbI

43 3apsifia KOHJIEHCAaTopa ¢ aMIUTUTYA0N CHIIbI
TOKa B KOJIe0aTeIbHOM KOHTYpE

44 3aKOH COXpaHEHUs SHEPTUH B UI€ATIbHOM
KoJ1e0aTeIbHOM KOHTYpE
3aryxarmue eKTPOMArHUTHbIC KoJIeOaHusl.

45 BbIHYXICHHBIE 2JIEKTPOMArHUTHBIE
KoseOaHus

46 [Tepemennsblii TOk. Pe3ucTop u KoHAEHCATOP
B LIENIU TIEPEMEHHOT0 TOKa

47 Karymika MHIyKTUBHOCTH B LIETTH
MEPEMEHHOT0 TOKa

48 3axoH OMa 11 JIEKTPUYECKON Lienn
MEPEMEHHOT0 TOKa

49 MouHOCTh NEPEMEHHOTO TOKA.




AMIIIUTYHOE U AEUCTBYIOLIEE 3HAUEHUE
CUJIBI TOKA U HAIIPSKEHUS

50 Pe3onaHc B aiekTpuuecKoil nenu

51 Pemenue 3agau
Nneanwsubiif Tpancdopmarop. [IpousBoactso,

52 nepenavya u noTpedIeHue SMEKTPUISCKON
SHEPTUU
DKOJIOTMYECKUE PUCKU IIPU MPOU3BOJICTBE

53 anekTpo3Heprun. Kynprypa ncnonb30BaHus
3JEKTPOIHEPTUH B TOBCEAHEBHOM )KU3HU

54 Pemenue 3agau

55 Pemrenue 3agau

c6 O06001IeHre 1 cUCTEMaTU3aLMs 3HAHUI 110
TeMe "DIeKTpOMarHuTHbIC KojiebaHus"

- Mexanuyeckue BOIHbL. XapaKTepUCTUKHU
MEXaHUYECKHUX BOJIH

58 CBoiicTBa MEXaHUYECKUX BOJIH

59 3ByK. XapaKTepUCTUKH 3ByKa

60 HNudpaszsyk u ynerpassyk. lllymosoe
3arpsi3HEHUE OKPYXKAIOLEel CpeIbl

61 Pemrenue 3agau

6 DOneKTpoMarHuTHbIe BOJIHBL. U3nydenue
3JEKTPOMArHUTHBIX BOJIH

63 OHeprus EKTPOMATHUTHBIX BOJIH.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH




64

[IIxana 31€eKTpPOMarHUTHBIX BOJIH.
IIpuMeHeHue 2IEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

65

[TpuHIUIBI paAMOCBSI3U U TEJIEBUACHNUS.
Paguonoxanus. D1eKTpOMarHuTHOE
3arpsiI3HEHUE OKPYKAIOLIEN Cpebl

66

Kontponbras padota o teme "Konebanus u
BOJIHBI"

67

Caer. 3aKOH NPSIMOJIMHENHOTO
pacIpocTpaHEHUs CBETa

68

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHENHOIO PaclpoOCTPaHEHMSI CBETA

69

Ortpaxenue cBera. [Lmockoe 3epkaino.
Cdepuueckoe 3epkano

70

[Ipenomiienue cBeTa. AGCOMIOTHEIN U
OTHOCUTENBHBIN MOKA3aTeIb MPEIOMIICHUSI.
[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yroJ MOJTHOTO BHYTPEHHETO
OTpaKEHHUS

71

Pemenue 3aa4 Ha MPUMCHCHUC 3aKOHOB
OTpaXXCHUS U MPCIIOMJICHUS CBCTA

72

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHune nokas3aTelis IpeaoMIICHUs
crexna" win "[lomyuenne n3oopakeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia U JIUH3bI"

73

Xop nydei B mpusme. Jlucnepcus cBera.




CnoxHbIl cocTaB Oenoro ceera. Lset

74 Pemenue pacueTHbIxX 3a1a4 1

25 JInH3bl. @OKYCHOE PACCTOSIHUE U ONTHYECKAs 1
cuJia JIMH3BI

26 [TocTpoenue n3o0pakeHUH B IMH3AX U UX |
cucTteMax. YBEJIUYEHUE JINH3bI
Pemenue 3a1ay Ha mocTpoeHue

77 M300pakKeHUH, MOTYy4aeMbIX C IIOMOIIIBIO 1
JIUH3

78 Pemenue pacueTHbIX 3a1a4 1
®uU3NYECKU MPAKTUKYM 10 TEME

79 "N3mepenune GOKyCHOTO PacCTOSTHHS 1
coOuparomien TUH3bI"

80 I'1a3 xak ontryeckas cucrema 1

g1 Pewenue 3anau. [lpenens npuMeHUMOCTH )
F€OMETPUUYECKON ONTUKU

82 CKopoCTh CBETA M METO/BI €€ U3MEPECHUS 1

83 Jucnepcus ceera 1

84 HNutepdepennus cBeta 1

g5 KorepeHnTHble HCTOYHUKHU. Y CITOBHS 1
Ha0II0/IeHNsI MAKCHMYMOB U MUHUMYMOB

86 Pemtenue 3agau 1

87 [Ipumenenue narepdepeHIum 1

88 Hudpaxius ceera 1

89 Judpakuronnas pemérka. Y cioBue 1




HaGJIIO[[eHI/ISI TIaBHBIX MAKCUMYMOB

90 Pemrenue 3agau

01 Du3n4ecKuil IPAKTUKYM 110 TEME
«M3mepenune IIMHbBI CBETOBOM BOJHBIY

92 [TonepedHOCTh CBETOBBIX BOJIH.
ITonspusanus ceera

93 Pemrenue 3agau

94 CBeTOBBIE ABJICHUS B IPUPOIE

95 O06001IeHre 1 cUCTEMAaTU3aLMs 3HAHUI 110
teme "OnTtuka"

96 KonrtponbHast pabora o teme «OnTHKa»
['paHu1IBI TPUMEHMMOCTH KJIACCUYECKOU

97 MEXaHUKH. 3aKOHBI JJIEKTPOJUHAMUKHU U
MPUHIUIT OTHOCUTEIBHOCTH

o8 [ToctynaTel cnenuanibHON TEOPUH
OTHOCHUTEIBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAJ.
[TpeobpaszoBanus Jlopenna. YcnoBue

99 MPUYUHHOCTU. OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMeIJIECHUE BPEMEHHU U
COKpAILlEHUE JITTUHBI

100 DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN
YaCTHUIbI

101 CBs3b MacChI C SHEPTUEH U UMITYJILCOM
PENSATUBUCTCKON YaCTULIBI. DHEPTUSI TOKOSI

102 PaBHOBECHOE TEMIOBOE U3ITYyYEHUE




103 3akoH cMmenieHus: Buna

104 ['unoresa M. Ilnanka o kBanTax. @OTOHBI

105 DHeprust 1 UMITYJIbC POTOHA

106 ®dororpdext. OnbiTer A. I'. CroneTona.
3akonbl Gpororddexra

107 VYpasaenune DitamTeitHa 11t porodaddexra.
"Kpacnast rpanuna" ¢pororddexra

108 Pemenue 3anau

109 Hasnenue ceera. Onbite [1. H. JIeGeneBa

110 BoJsiHOBBIE CBOICTBA YacTUIL
Bounnbl ne bpoind. [[nuna Bossbl qe bpoins

111 U pa3Mepbl 00J1aCTH JIOKATU3AIII
JBHOKYILEUCS] YaCTULIBI

112 KopnyckynspHO-BOITHOBOM Ayain3m

113 Ju¢pakuus 31€KTPOHOB Ha KPUCTAJIAX
Crnenuduka n3MepeHuid B MUKPOMHUPE.

114 CooTHOILIIEHHS HEOTTPEAETEHHOCTEN
I'eitzenbepra

115 Pemenue rpaduyeckux 3anau

116 Pemenue pacu€THbix 3amay

117 KonrtponbHas padora no Temam: "OCHOBBI
CTO", "KopmyckyisipHO-BOJIHOBOU ayanu3m"

118 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHHUS aTOMa.
[TnanerapHas moaens atroma Pesepdopna

119 [Toctynatel bopa




Bunel criektpoB. CIEKTp ypOBHEN 3HEPTUU

120
aToma BOJIOpOJia

171 CrioHTaHHOE M BBIHYKJIEHHOE U3ITy4YeHUE
cBeTa

122 Jlazep

123 Pemenue 3agau
Hyxnonnas moxens siapa [ elizenOepra-

124 HBaneHko. 3apsii 1 MacCOBOE YUCTIO spa.
M3otonsl. PannoakTuBHOCTE
3aKoH paiMOaKTUBHOTO pacnaaa. CBolicTBa

125 MOHU3UPYIOLLETo U3ilydeHus. Biausaue
PaZMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
Jo3umetpust

126 OHeprus cBA3M HYKJIOHOB B siipe. SInepHble
cwibl. Jledext macchl siapa.

127 S nepubie peakuuu. SnepHble peaKTOPBHI.
[TpoGieMb! yIpaBisieMoro TEPMOSICPHOTO

128 CHUHTE3a. DKOJOTUYECKHE ACTIEKThI PA3BUTHS
SIIEPHOM HEPTETUKHU

129 Pemenue 3agau
MeTobl perucTpaluuy U UCCIeAOBaAHUS
AJIEMEHTapHbIX YacTull. OyHIaMeHTabHbIE

130 B3aUMOJICVCTBUS. bapruoHbI, ME30HBI U
nentoHsl. [Ipencrasnenue o CtangapTHOM
Mozenu. KBapk-riitooHHast MOJenb apOHOB

131 ®usuka 3a npeaenamMu CTaHIAPTHOW MOJIEIH.




EnuncTBO (DM3ndeckoit KapTHHBI MUpa

132

DTanbl pa3BUTHS ACTPOHOMUHU. 3HAYCHHUE
aCTPOHOMUU

133

[TpruMEeHUMOCTH 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIBI KOCMHUYECKUX
00BeKTOB. MeTObI aCTPOHOMUYECKHX
HUCCIIEIOBAHNN

134

CoBpeMeHHBIE ONTHYECKUE TEIECKOIIBI,
panuoTenecKonsl, BHEaTMOC(hepHas
aCTPOHOMHUS

135

Bun 3Bé3an0ro HeGa. Co3Besnus, sipKue
3Bé3I[BI, JIaHCThI, X BUAUMOC IBUKCHUC

136

Conueunas cucrema. Conane. Congeunas
aKTUBHOCTb. McTounuk sneprun CoiHua u
3BE3]T

137

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKHU.
Juarpamma "crieKTpanabHbINA KIacc —
CBETUMOCTB"

138

3B€3I[BI rJ1aBHOM MMOCJICA0BATCIbHOCTHU

139

Bnytpennee crpoenue 38€31. CoBpeMEHHbIE
MPEJICTAaBICHUSI O IPOUCXOXKICHUU U
sBomtonnu CoJiHIA U 3BE3/I. DTallbl )KU3HU
3BE3]

140

Muineunsbiit [1yte — Hama ["anmaktuka. Tumsl
rajlakTuK. YEpHbIE IBIPHI B SApax TaJaKTUK

141

Bcenennas. Pacmupenne Beenennoil. 3akoH




Xab606ma. Teopust bonbiioro B3pbIBa.
PennkroBoe nznyuenue

142

Macmrabnas cTpyktypa Beenennoii.
MeraranakTuka

143

Hepeménnsie mpoOiieMbl aCTPOHOMUU

144

Du3n4ecKuil IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu, nHTEpdhepeHnu
U ToJIsIpU3anuu ceera’”

145

®uU3NYECKU MPAKTUKYM 10 TEME
"OnpeneneHue UMMyabca U SHEPTUU
PENATUBUCTCKUX YacTuIl (1o GoTtorpadusm
TPEKOB 3aPsDKEHHBIX YaCTULl B MATHUTHOM
none)"

146

O06001IeHre 1 crucTeMaTU3aus 3HaHuii. Pois
(bU3UKH U aCTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COLIMAJIbHON M 3THYECKOM
cdepax AeITeTbHOCTH YeIOBEKa

147

O06001IeHre 1 crucTeMaTU3alus 3HaHuii. Pois
1 MecTO (PM3UKU U aCTPOHOMUH B
COBPEMEHHOMN HAy4YHOU KapTUHE MUpa

148

O06o001IeHre u cucTeMaru3anus 3HaHui. Poib
dbuzmveckoit Teopun B HOpMUPOBAHUHT
MPEACTABICHUH 0 (PU3NYECKOIN KapTHUHE
MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B
o01ieM psily COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX IIPEICTABICHUN O IPUPOLIE

149

O06001IeHre U cUCTEMAaTU3aLMs 3HAHUI 110




TeMe "Kunematnka"

150 O06001IeHrEe 1 cUCTEMAaTU3aLMs 3HAHUI 110
Teme "Kunemarnka"

151 O06o001IeHNEe U CHCTEMAaTHU3alKsl 3HAHUH 110
teme "Jlunamuka"

15 O06o001IeHNEe U CHCTEMATHU3aLUs 3HAHUH 110
teme "Craruka TBepAoro tena'

153 O06001IeHre 1 cUCTEMaTU3aLMs 3HAHUI 110
Teme "3aKOHbI COXpaHEHUs B MeXaHuKe"
O06o0011eHNEe U CHCTEMATHU3alUs 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KNHETUYECKON
Teopun"

155 O06o001IeHNEe U CHCTEMAaTHU3alKsl 3HAHUH 110
teme "Tepmoaunamuka. TemnoBbie MaminHb"
O06001IeHrEe U cCUCTEMAaTU3aLMs 3HAHUI 110

156 Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®da3oBble nIepexoab"

157 O06001IeHre U cUCTEMAaTU3aLNs 3HAHUI 110
Teme "DnekTpudeckoe mnoie"

158 O06o001IeHrEe U CHCTEMATHU3alUs 3HAHUH 110
teMe "[1oCTOSHHBIN 2neKTpUUecKnuid TOK"

159 O0001IeHrEe U cUCTEMAaTU3aLHs 3HAHUI 110
teme "Toku B pa3nuyHbIX cpenax”

160 O06001IeHre U cUCTEMAaTU3aLMs 3HAHUI 110
TeMe "MarauTtHoe moje"

161 HTorosast KOHTpOJIbHAs paboTa




162

PesepBHelil ypok. O600ICHHE U
CHCTEMATH3alMs 3HAaHUH 110 TEME
"DJIeKTpOMarHuTHas UHIyKUIUs"

163

PeseprubIil ypok. O60061eHIE 1
cHCTEMAaTH3alMs 3HaHUH 110 TEME
"Mexannyeckue Koaeoanusa"

164

PeseprubIil ypok. O60011eHIE 1
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"DJIeKTpOMarHuTHhIE KoyieOaHus"

165

PesepBHelit ypok. O600ICHHE U
CUCTEeMaTH3alusl 3HaHUH 10 TeMe
"MexaHu4YecKHue U AIEKTPOMarHUTHBIC
BOJIHBI"

166

PesepBHelit ypok. O600ICHHE U
cucreMaTu3anus 3Hagui mo reMe "Ontuka'

167

PesepBHelit ypok. O600ICHHE 1
cucTeMaru3anus 3HaHui Mo teme "OCHOBEI

CTO"

168

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

169

PeseprubIil ypok. O600611eHIE 1
cucTeMaTu3anus 3gaguii no teme "dusuka
aroma"

170

PesepBHelit ypok. O600ICHHE 1
cucreMaTtu3anus 3HaHui no treme "duszuka
aATOMHOTO SIApA U 3JIEMEHTApPHBIX YacTul'"




OBIIEE KOJIMYECTBO YACOB I1O

1
I[TPOTPAMME 70
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