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MNOACHUTEJIBHASA 3AIIMCKA

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

[Tporpamma no ¢usuke onpeaenser 00s13aTebHOE MTPEIMETHOE COJEPKaHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENILHOCTh U3YUEHHUSI TEM U Pa3JieioB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluxcsl.
[IporpamMma mo ¢u3uke Aa€T NpeACTaBICHUE O LENAX, COACP)KAHUM, OOIIeH
cTparteruu OOy4YeHUus, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpPEACTBAMU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKM YriIyOJIEHHOTO YpPOBHS IO3BOJISIET PEaln30BaATh
3aJ1a4 Npo(eCCUOHAIBHON OPUEHTAlLlMU, HAIPAaBJIECHO HAa CO3/laHUE YCJIOBUM I
IPOSIBIICHUS] CBOMX HHTEIUICKTYyalbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxKIbIM
oOydJaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHs 00pa3oBaHUSA B
opraHm3anusx MNpodhecCHOHAIBHOTO O00pa3oBaHUsS 10 Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIELMAIIBHOCTSIM.

B nporpamme mno ¢Qusuke ONpenensroTcs IUIAHUPYEMBIE pEe3yJbTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO OOIIETr0 0Opa30oBaHUs: JINYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaAMeTHble (Ha  yrinyOn€HHoM  ypoBHe).  Hayuno-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBAaHUM K JIMYHOCTHBIM,
METANpPEeIMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOy4YarolUXCsl, OCBOMBIIMX
nporpaMMy 1o (u3MKe Ha YpPOBHE CpeaHero obmero oOpa3oBaHHs Ha
yr1yONE€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma no pu3mKe BKIIOYAET:

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

coJiepkaHue yueoHoro npeamera « Pu3nka» Mo rojgam o0ydeHusl.

[IporpaMmma mo ¢Qu3uKe HMeeT MNPUMEPHBIM XapakTep M MOXKET OBITh
UCIIOJIb30BaHa YUUTENISAMHU (PU3HUKH JIJIs1 COCTABJIEHMS CBOUX paOOYMX IPOrPaMM.

ITporpaMMa no u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUMUTENEH U
IOPEIOCTABIAECT BO3MOXKHOCTH I peaIM3alUd pa3IUYHbIX METOJUYECKHX
NOJIXOJJOB K TMpernoAaBaHUI0 (U3UKH Ha YrIyOJNEHHOM YpOBHE IMpPH YCJIOBHU
COXpaHEHHUs 003aTeNbHOM YaCTH COACPKAHUSI Kypca.



dusuka kak Hayka O HambOojee OOIIMX 3aKOHAX TMPHUPOJIBI, BBICTyHas B
KauecTBe y4eOHOIo IMPEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu# 00 okpy»katoiieM mupe. LkonpHbI Kype GU3HKH — cCTEMOOOpa3yoInii
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB U SIBICHUH, M3y4yaeMbIX XuUMUEH, Ouosoruei,
dbusnueckoir reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3MYECKUX 3HAHHUM Ompenenusio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpPA3HBIX TEXHOJOTMH B cepe DSHEPreTUKH, TPaHCIOPTa, OCBOECHHUS
KOCMOCAa, IIOJIy4eHHUSI HOBBIX MAaTEpHANIOB C 3aJaHHBIMM CBOMCTBaMHU. l3yudeHue
(U3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa 00ydaromierocs, B (popMupoBaHHE YMEHUN NPUMEHSATh HAyYHBIN
METO/]I IO3HAHUSI TP BBIMOJIHEHUN UMH Y4€OHBIX UCCIIETOBaHUM.

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

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

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

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

Hoen npuxnaonoin nanpaenennocmu. Kypc ¢usuku yriayOon€HHOro ypoBHs
IIPEAIOIAraeT 3HaKOMCTBO C HIMPOKMM KPYI'OM TEXHHUYECKHUX M TEXHOJOTHMYECKHUX
IIPWIOKEHUN W3Y4YEHHBIX TE€Opuid M 3akoHOB. [Ipm 3TOM paccmarpuBaroTCs Ha
ypOBHE OOIIMX MpPEICTaBICHUM U COBPEMEHHbIE TEXHHUYECKHE YCTPONCTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJEpP)KaHUsS, IMOCBAIMIEHHBIX SKOJOTMYECKUM IpOoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJOIHH, a TakkKe 00CYXIEeHHUs
npo6JieM palMOHAIBHOTO MPUPOIOTIOIH30BAHMS U SKOJIOTHUECKON 0€30M1aCHOCTH.

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



BKJIFOYAIOUIETO (DPOHTANBHBIE YYCHHUECKHE OIBITHl MPU H3YYEHUH HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOThl MpakTHUKyMa. [Ipr 3TOM BO3MOKHBI
nBa cmocoba peanm3anuu  (U3MYECKOTO TMpakTUKyma. B mepBom ciydae
MPaKTUKyM MpoBoaUTCs au60 B KoHIe 10 u 11 kmaccos, 1ubo0 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — »3T0
UHTErpanuss padoT TPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX padoT, KOTOPHIC
IpOBOJASATCS B Ipolecce u3ydeHus paszgena (temsl). IIpu 3Tom mon paboramu
PaKTUKyMa MTOHUMAETCsl CaMOCTOSITEIbHOE MCCIEI0BAHUE, KOTOPOE MPOBOJUTCSA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIaroBoi HHCTPYKIIUH.

B nporpamme mno (@usMke cuUCTeMa YYEHHUYECKOrOo HKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpakTUKyMa MpeJCTaBieHa €IWHBIM mepeuHeM. Bridop
TEMATUKU U1 3TUX BUJAOB YYCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEH MOYypOYHOIO
IJIAaHUPOBAaHUSI U OCHaleHus kabuHera ¢usuku. [Ipu »TomM obecrneunBaeTcs
OBJIaJiIcHUEe OOYyYaIOUIUMHUCS YMEHUSMU TMPOBOJUTH TPSIMbIE U KOCBEHHBIC
U3MEPEHUs], UCCIIEeIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEJIMYUH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bosnbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACUETHBIX U KadeCTBEHHBIX
3amad. Ilpu sTomM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33aJlayd C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3NUECKOW MOJEIbIO, MO3BOJSIONINE TPUMEHATD
U3yYEHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasfena Kypca, Tak U
UHTErpUpysl MPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3AenoB. JJig KaueCTBEHHbIX 3a7ad
IPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEACKA3aHUe MPOTEKAHUS
bu3nYecKuX SBJICHUM U MPOIECCOB B OKPYXKAOIICH KU3HU, TpeOyrolrue BbIOOpa
buznyecKoil MoAeNnu A CUTyalluu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

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

JleMoHCTpanoHHOe o0OopyaoBaHue (GopMupyercs B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpamMme Mo (PU3MKE KIIOYEBBIX JEMOHCTpaIUil maiis
UCCJIEIOBAHMUSI  M3Yy4Yae€MbIX  SIBIGHUA M  MPOIECCOB, AMIIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 000pynOBaHHME JJISI YUYEHMYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHJEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsi B pacuére



OJIHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTHYeCKHe KOMIUICKTHI
71a060paTOPHOTO O0OPYMOBAHMS JOJDKHBI OBITH TOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
MU3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPUH.

OCHOBHBIMU TIETISIMU U3Y4eHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

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

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHWSA W (popMmHpoBaHHE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYIKAIOLTUM SIBJICHUSIM;

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

dbopMupoBaHre YMEHUI OOBSICHATH SBICHUS C UCIOJIb30BaHUEM (PH3UIECKIX
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 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHAX,  BKJIIOYAas  MEXaHUKy,  MOJEKYJISIpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

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

OCBOGHHE CIIOCOOOB pEIICHHUS PA3UYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nYecKol MOJENBI0, 3a/lad, MOJAPa3yMEBAOIINX CAMOCTOSATEIBLHOE CO3/IaHUe
bu3MYecKo MOJeNH, aJeKBATHOM YCIOBUSM 3ajJaud, B TOM 4HCIE 3aaad
WHKXCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

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

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



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

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

Ha uzyuenue pusuku (yrmyOnéHHBIH YPOBEHb) Ha YPOBHE CPEIHETO 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
IpOBEJCHUS J1a0OpAaTOPHBIX PA0OT M OMBITOB € YYETOM HMHAWBHUIYaTIbHBIX
0COOEHHOCTEH 00yJarOmUXCs.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTO O3HAHUSA NPUPOABI.

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

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

CrocoObl  u3MepeHus: (U3MUECKUX BEIMYMH (AaHAJIOTOBblE M LHU(POBBIC
U3MEpUTEINbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

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

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKA,
aOCOMIOTHO TBEPIOE TENO, HUACANbHAS KUAKOCTh, UACAIBHBIA Ta3, TOYCHYHBIN
3apsn). ['unore3a. dusnyueckuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH. Pu3ndecKast
TEOPUS.

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

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepeHne cuiibl TOKa W HANPSKEHUS B LENU TMOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U MU(POBBIX U3MEPUTEITBHBIX TPUOOPOB.

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

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a1a4U MEXaHUKHU.

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

[lepemerienre, CKOpPOCTh (CpeaHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMBl KOOPAMHAT.
Clio)keHue NepeMEeNICHU U CII0KEHUE CKOPOCTEM.

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

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



KpuBonuneriHoe  nBwxkeHHe. JIBMKEHME  MATEpPUAIBHOM TOYKHM 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHAass CKOpocTh. [lepwon m wacTtoTa oOpaiieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLUHUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTEPUAIbHON TOUKH.

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

Jlemoncmpayuu.

Mopens cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

Crioco0Obl uccineoBaHus IBUKEHUI.

WnrocTpanus NpeaenbHOro nepexoia i \3BMEpEHNe MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCIIOJIB30BAHUEM MEXaHU3MOB.

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

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

HamnpagsneHnue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBO CKOPOCTH B PELYKTOPE.

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

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCcKOpeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

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

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

W3ydyenue [ABMKEHUs Tena, OpOIIEHHOTO ropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSMOMl MPONOPUUMOHAIBHOM 3aBHCHMOCTH MEXAY JaJbHOCTBIO
I10JIETa U HAYaJIbHOW CKOPOCTBIO TEJIA.

N3ydeHne IBHXKEHUS Tella MO OKPYKHOCTH C ITOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

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

Tema 2. lunamuxa.



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

Macca tena. Cuna. [IpuHIUI Cyneprno3uiuy CHIL.

Bropoi 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

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

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpEHHUs CKOJIBKEHUS U CUJIa TPEHMS
nokos. Koapduuument tpenus. Cuna cOnpoTHBICHHUS IPH [BWKEHUU Tela B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKECHUS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOALIMITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX 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  PpPABHOJEWUCTBYIOIIEH  MPHIOXKEHHBIX K TEly CHI C
IIPOU3BECHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cWiI, BOBHUKAIOIIUX B PE3YyJIbTaTE B3aUMOIECUCTBUS TEIL.

N3mMepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U 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 JBUXKEHHMS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



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

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

N3mepenne koddduiieHTa TpeHus MO BEJIMYMHE YIIIOBOTO KoddduireHTa
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. [locTtymarenbHoe W BpamaTeabHOE JBHXKEHUE
TBEPAOTO Tena. MOMEHT CHJIbI OTHOCHUTEIIBHO OCH BpaumieHus. [lnedo cuibl
CnoxeHune Cil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYHUBOE, OE3pa3TUIHOE PABHOBECHE.

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

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanre yCIIOBHM paBHOBECHS TBEPIAOTO TeJld, 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 IEHTPAJIbHBIX MOJIAX.

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

MoOITHOCTb CHUIIBL.

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



[ToTeHumanbHple W HENOTEHIMANbHbIE CWibL. lloTeHIManbHas >SHeprus.
[ToreHuuanbpHast SHEPrus ynpyro AeQopMUpOBaHHOW MpyxuHbL. lloTeHnnanbHas
JHEPrus Tela B OJAHOPOJHOM TIpaBUTALMOHHOM moje. [loTeHuumanbHas 3HEprus
TeJa B TPABUTALIMOHHOM I0JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

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

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHue 3Hepruu Tena Mpu COBEPILICHUN PabOTHI.

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

CoxpaHeHHe SHEePTHH NPU CBOOOTHOM TIaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHne nMmyJiibea Telia o TOpMO3HOMY MYTH.

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

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJIEHCTBUH.

N3mepeHre KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY ITYTH.

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-KUHEMUYECKOU MeopUlU.

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



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

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

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

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

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

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETHYECKOW 3HEPTHUEN MMOCTYNaTeIbHOIO TEIJIOBOIO IBMXKEHHS €€ YaCTHULI.

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

Jlemoncmpayuu.

Mopenu 1BUXKEHNs YaCTHL] BEIIECTBA.

Monens OpOyHOBCKOTO JBUKEHMUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddyszust sxuaKocTe.

Mogaens onbita IlTepHa.

[IpuTsyKeHNE MOJIEKYIL.

Mopenn KpUCTaJuIMYeCKUX PEMIETOK.

Ha0nronenue u uccienoBanre n30MpoLeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnuie 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 nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEHHHE mapaMeTpsl. [lapamerpsr
TEPMOJMHAMUYECKON CHUCTEMBI KaK CPEIHHE 3HAYEHHSI BEIUYMH, ONMMUCHIBAIOIINX
€€ COCTOSIHNE HA MUKPOCKOITMYECKOM YPOBHE.



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

Mogens wuealbHOr0 raza B TEPMOJUHAMUKE — CHCTEMa YpaBHEHHII:
ypaBHeHUe MeHaeneeBa—KnanelipoHa U BbIpaXEHUE 711 BHYTPEHHEU >HEPTUMU.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kasi KOHUEHTPALUs YACTHUILl, BEICOKHE
TeMnepaTrypbl. BelpaxkeHue il BHYTPEHHEW 3HEPrud OJHOATOMHOTO HJICaIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

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

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

KomnuectBo Ttemnorel. TenmnoéMkocTh Tenma. YaenbHas W MOJIIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUWE Maiiepa. YenbHas TEIOTa CrOpaHUs
TorumBa. Pacuér kommuecTBa TEMJIOTHI mpu Teruionepenade. l[lonstue 006
aanabaTHOM IpoILIecCe.

[lepBblii 3aKkOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KoimuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUSI  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

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

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

[Tpuniunel aecTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

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

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIIbHUK,
KOHJUIIMOHEP, AU3EIbHBIA W KapOIOpaTOpHBIA JBUTraTeNH, HapoBas TypOWHA,
MOJIYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWUJIM3aLUs «TEILUIOBBIX» OTXOMIOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIM3AlUsS OMOOPTaHUYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TETUIOBOM» M 3JIEKTPOIHEPTHUH.

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUH.

Bo3nymHoe oraumso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHHUSI BHYTPEHHEH YHEPTHUU.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

H3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBA3U DHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUTKOCTEM.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u KoHAeHcanus. Vcmapenwe u KumeHue. Y aeiabHas
TEIJI0Ta MapooOPa30BaHUSI.

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. [lnmaBieHne W Kpuctaimm3auus. YJIeJbHAas TEIIOTAa IUIABICHUS.
Cybnumarwsi.

Hedbopmaru tBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aegopmarui.

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

[Tpeobpa3zoBanue sHEeprun B (Pa3oBbIX MEepexoaax.

VYpaBHeHuUe TerIoBoro OanaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  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.



Kanumnsipasie siBeHuUs.

Moenu HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoOb1 M3MepeHuns BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buael nepopmarimii.

Ha6mronenue manpix gedopmMariuid.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

N3yueHue 3aKkOHOMEPHOCTEN 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 3aBUCUMOCTH  nedopmaruu  pe3smHOBOro  oOpasia  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 JJIEKTPUUYECKUI 3apsil. 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 AIEKTPHUECKOE 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 H
HEOHOPOJIHOTO).

[IpyHIMT CyNIEpNO3ULUN SJAEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apsbkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOro Mo o00bEMy mapa. [losme paBHOMEpHO 3apsKEHHOU
OeckoHEeYHOM TIocKOCTH. KapTWHbl JMHUM HAmpspKEHHOCTH JTHX TMOJeH U
HKBUITOTEHIIHAIBHBIX TOBEPXHOCTEN.

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

JusnexTpuku B OJIEKTPOCTATUYECKOM  MOJIE. Jwusnextpruueckas
IIPOHUIIAEMOCTh BELIECTBA.



KongeHcarop. DIeKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTD IIOCKOTO
KOHJIEHCATOPA.

[TapannenbHOE coenHEHNE KOHIEHCAaTOpOoB. [locnenoBarenbHOe cCOeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHUE 3apsyKEHHON YaCTHULIBI B OJTHOPOIHOM JIEKTPUUECKOM II0JIE.

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

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3apSKEHHBIX MIACTUH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B IIEKTPUUYECKOM MOJIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpOUCTBO U IEVUCTBUE KOHIEHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHULIAEMOCTH.

OHeprus 3JIEKTPUYECKOTO OIS 3apsHKEHHOIO0 KOHJIEHCAaTopa.

3apsKka 1 paspsjika KOHIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

OueHka cuil B3auMOIEHCTBUS 3apSKEHHBIX TET.

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

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) npu
MOCJIEA0BATEILHOM COEAUHEHUH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuili mox.

Cuia toka. [TocTosiHHBIN TOK.

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

3akoH Oma 11 ydacTka Lenu.

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

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



Pa6ora snextpuueckoro Toka. 3akoH Jxoyms—Jlenma.

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

OJIC um BHYTpEeHHEE COINPOTHUBIIEHHWE HCTOYHMKA TOKa. 3akoH Owma mid
MOJHOM (3aMKHYTOM) JJICKTPUYECKOM I1enmr. 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 HATIPSKEHUS.

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

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

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU OCTOSIHHOM
HaIpsHKEHUU.

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

Crioco0bI coennHeHust ICTOYHUKOB Toka, DJIC barapeii.

HccnenoBanue pa3sHOCTH MOTEHLUMAIOB MEXAY IOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre CMEMAHHOTO COETMHEHUST PEZUCTOPOB.

W3mepenne yAaenbHOro CONpOTUBIIEHNS TIPOBOIHUKOB.

HccnenoBanve 3aBUCUMOCTH CHJIBI TOKA OT HANpPSOKEHUS U JIAMIIBI
HaKaJIUBaHMUS.

YBenuueHue npenena n3MepeHus aMmrnepMerpa (BoJIbTMETPA).

N3mepenne D/IC 1 BHyTPEHHETO COITPOTHUBIICHUS HICTOYHUKA TOKA.

Hccnenosanue 3aBucuMoctd JJIC rajbBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUHU.

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

HccnenoBanre 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DJIEKTpUYECKAasi MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAIIOB OT
TemiiepaTypbl. CBEpXIpPOBOAUMOCTb.



DneKTpuYeCcKHil TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITyYKOB.

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

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

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

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: Ia30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJIyNPOBOJHUKOBBIE NPUOOpHI: AMOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAUOJ, TajdbBaHUKA, paUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIUSI.

Hemoncmpauyuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 31ekTposimza dapanes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOAUMOCTH METAUIOB U MOJIYIPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TNOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Habmonenue snexrposnnsa.

W3mepeHnne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTHBIICHHST — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphI.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKHU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEUYMH C UCIOJIB30BAaHUEM aHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEJIMYMH.
OneHka rpaHul] NOrPEeIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHH, MCCIEAOBAaHWHA  3aBUCHMOCTEU
¢uznyecKkux BEIMYMH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTE3 (BBIOOp U3 padorT,
ONMCAaHHBIX B  TEMaTHYECKMX  pas3enax «YYEHMYECKMH  JKCIIEpUMEHT,
JabopaTopHbIe pabOThI, TPAKTUKYMY).

MexnpeaMeTHbIe CBA3H.

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

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (hakT, THIOTEe3a, (U3NYECcKas BEIMYMHA, 3aKOH,



Teopus, HAOJIOACHHE, OSKCHEPUMEHT, MOJCIUPOBaHUE, MOJIElb, H3MEpEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE TPUOOPHI, ITUBpOBast TadbopaTopusi.

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

Buonozusa: mexanuveckoe JABWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKpYKaloleH Cpenbl,
yTHiIn3anus OHWOOPraHMYECKOro TOIUIMBA JJIsi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KAlWJUISIPHbBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUUECKUE SBJICHUS B )KUBOW TIPUPOJIC.

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

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,
ra3opa3psaHbIC JaMIIbl, TOTYIIPOBOIHUKOBBIC IPUOOPHI, TaThBAaHUKA.

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, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJI€HUE U MOYJIb.

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

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



TexHuueckue YCTPOﬁCTBa N TCXHOJIOTMYCCKHC IIPOLCCChI: IPHUMCHCHHC

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

Kaptuna nuHMA  MHAYKOMM ~ MarHATHOTO — TOJS  IOJIOCOBOTO M
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.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaOmronenue ABWKEHUS My4YKa JIEKTPOHOB B MArHUTHOM MOJIE.

[TpuHIMDO JNENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

HccnenoBanrie 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 uHOYKYUs.

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

OJC uHAYKUMHM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

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

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOUECCHl: MHAYKIHUOHHAS
MeYb, COJICHOU]I, 3allIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM T0JIE
3eMuIH.

Jlemoncmpayuu.

HabGnrogenue siBjaeHUS 3JIeKTPOMAarHUTHOW MHTYKIIUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIUM OT CKOPOCTH W3MEHEHHUS
MAarHMTHOTO MOTOKA.



[IpaBuio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHON) TpyOe.

SIBiieHME CAMOMHTYKIIH.

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

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.

Onpenenenne HAYKIUU 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 COXPAHEHUsS MEXaHWYeCKOW sHeprum). BoiBon
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJICOAHUN U3 MX YHEPTeTUYECKOTO U
KMHEMAaTU4€CKOTO OMUCAHMUS.

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

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

[TonsiTue o 3atyxarouux Kojaedbanusx. BeiHy)aeHHbie KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

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

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUSI.

Habmronenne He3aBUCUMOCTH MEPUO/Ia MaNbIX KojeOaHui rpy3a Ha HUTH OT
aMILUTATYIbI.

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

HccnenoBanne koneOGaHWW Tpy3a HA MACCUBHOM MpYXKHHE C IEJbIO
dbopMupoBaHUS MPEACTABICHUIN 00 MACATBHON MOIEIN IPYKUHHOTO MasTHUKA.

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

HccnenoBanre BRIHY X ACHHBIX KOJIEOaHUIA.

HabGnronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



W3mepenne mnepuoaa CBOOOJHBIX KOJIEOAHUN HUTSHOTO W MPYKHHHOTO
MasITHUKOB.

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

M3y4yeHune nBUKEHUS HUTAHOTO MasTHUKA.

[TpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTyXaIOMIMX KOJIeOaHUI.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

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

3aKOH COXpaHEeHMs SHEPTUH B HI€aTbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxarommue JIEKTPOMAarHUTHBIC KoJie0aHusl. BbIHYyX1IeHHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

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

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

WUneanvupiii  Tpanchopmatop. IlpousBonactBo, mepegadya u moTpeOiIeHHE
IIEKTPUYECKOU SHEPTHH.

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

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

Jlemoncmpayuu.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHHUM OT UHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIKX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopeinb 31eKTPOMarHuTHOrO reHepaTopa.

BrIHYX/1€HHBIE CHHYCOHMIAJIbHBIE KOJIEOaHNUs.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LIENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu MoOCIENOBATEIIBHOM COCAVMHEHUM PE3UCTOPA, KATYLIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMAaTOpa.



Monenp ATMHUA 2IEKTPOIIEPEIAYH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMuUKym.

Nzyuenue tparnchopmaropa.

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

Ha0ntonenue 351eKTpoMarHuTHOrO pe30oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE G0JIHbI.

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

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

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOUIEN CPEBI.

DONEeKTPOMArHUTHHIE BOJHBL. Y CJIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B 3JIEKTPOMAarHuTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX  BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
nosisipu3aius, naTephepeHns u Auppakius.

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

[IpuHIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbl.

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

Hemoncmpauyuu.

OOpazoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOI0IBHBIX BOJIH.

Koneobuomeecs Teo Kak MCTOYHHK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Hab6monenue natepdepeHny U AUPPaKku MEXaHHUYECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiiCcTBa ynbTpa3ByKa U €ro NpUMEHEHHUE.

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

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

Oo6napyxeHue nHHPAKPaACHOTO U YIbTPA(PUOIETOBOIO U3ITyUYCHHUI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

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

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

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

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

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

®opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

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

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

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITHUKH.

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

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

[lonspuzanus ceera.

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

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



Hccnenoanue npeaomMieHus CBETa.

HaOntonenue noJiHoro BHyTpeHHEro oTpaxeHusi. Moiens cBeToBoAA.

HccnenoBanre xoJa CBETOBBIX IYYKOB YEpe3 IJIOCKOMapalieNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanue CBONCTB M300pakKeHUH B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenre nNBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiIMOHHOW PEIIETKH.

HaGmronenue nudpakiimoHHOTO CIEKTpa.

Habmronenue aucnepcuu cBeTa.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.

N3mepenue nokazaress npeioMIeHUs CTEKJIa.

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

N3mepenne PoKyCHOro pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yenune n300pakeHUsI B CUCTEME U3 TUIOCKOTO 3epKaJia U JIMH3BI.

[Tomy4yenune n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIny U Mosipu3aluu CBETa.

M3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3y4yenune naTEpPEPEeHITNH JIA3ePHOTO N3IIYICHHS Ha IBYX IIEIISX.

Habmonenue aucnepcum.

HabGmrogenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

H3mepeHnne IiMHbI CBETOBOUM BOJIHBI.

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

Pasznen 6. OcHOBBI crielIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

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

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

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

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



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

Y4eHnueckui IKCIEPUMEHT, JIa0opaTOpHbIE PA0OTHI, MPAKTUKYM.

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

Pasznen 7. KanToBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBECHOE TEIJIOBOE M3JIy4YeHHE (M3ITydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemienust Buna. ['mnore3a [manka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxaroulyr mnoBepxHocts). OmbiTel I1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTul. Bomubl ne bpounns. /[nuna Bonssl ne bpounisa u
pazMepsl o0JacTH JIOKaIM3alMM JBWXKYyIIeics dactuisl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. J{udpakius 351eKTpOHOB Ha KpUCTaJIax.

Cneunduka uzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEneIEHHOCTEH
[eitzenoOepra.

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

Jlemoncmpayuu.

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU MJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS — MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

Hccnenosanue Goropesucropa.

N3mepenune nocrostHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIHUO/ OT HAIIPSIKEHUSI.

Tema 2. Quzuka amoma.

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

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



Buasl ciektpoB. CiekTp ypoBHEN 3HEPIrUU aToOMa BOAOPOAA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBera. Jlazep.

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

Jlemoncmpayuu.

Mopnenb onsita Pesepdopra.

Ha0nronenue nuHeyaThIX CIEKTPOB.

YCTpONCTBO U IECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HaOmronenue nuHeRyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duszuka amomHo20 A0pa U I1EMEeHMAPHBIX YACMUY,.

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

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

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

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

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

Mertoapl perucTpanyy U UCCIEN0BaHUS 3JIEMEHTAPHBIX YACTUL.

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

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

EnunctBO usnyeckoit KapTUHBI MUpA.

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

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanre TpekoB 4acTull (10 TOTOBBIM (hoTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yyenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.



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

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

Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, MUX BHUIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

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

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CEKTpaJIbHBIA KIacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIIEAOBAaTEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» JUIsI 3BE3J TJIABHOM IIOCIENOBATEIBHOCTH. BHyTpeHHEee cTtpoeHue
3BE311. COBpEMEHHBIE MPEJACTABICHHS O MPOUCXOXKACHUU U 3BoItonnu CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3/I.

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

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

Maciuradnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qHOr0 HeOGAa HEBOOPYXKEHHBIM TJIA30M C UCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUJIOKEHUH JJI ONpeesIeHUs MOJO0KEeHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be31Hs CeBEpHOro Modyliapuss U SpKUe
3BE3/BI.

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

Pu3nyecKuil NPaKTUKYM.

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

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

O6o01maronee NOBTOPEHUE.



O0o01eHre U cucTeMaTu3alus CoAepKaHusl pa3aenoB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHATIBHOM TEOPUH OTHOCUTENBbHOCTWY», «KBaHTOBas
busnka», « JIEMEHTbl ACTPOHOMHUH U ACTPOPUZUKN.

Ponb Qu3UkM W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJIHOW M 3THYECKON cepax JAesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOW KapTUHE MHUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3HUPYIONIEH, OOBSCHUTEIBPHOM M  MPOTHOCTHYECKOW  (PyHKIUH
buznyecKoil Teopuu, poib HU3NUECKON TEOPUH B (POPMHUPOBAHUHN TIPEACTaBICHUN
0 (U3MYECKOM KapTUHE MHUpPA, MECTO (PU3MUYECKON KapTHUHBI MUpa B OOIIEM PSIIY
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MexnpeaMeTHbIe CBA3M.

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

Mesicnpeomemmusile nOHAMUS, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (akT, TUnoTe3a, (uU3nyecKas BEIMUYMHA, 3aKOH,
Teopusi, HAOJIOJEHUE, DKCIEPUMEHT, MOJIETUPOBAHUE, 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: >nexTpuyueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
AIIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arps3HEHUE  OKpYXKAIOWIIeH  cpeabl,
yJIbTPa3BYyKOBasi JMAarHOCTHMKAa B MEJIUILIUHE, OINTUYECKHE SIBIEHUS B >KUBOU
IPUPOJE.

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

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

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



IPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONITHKA, COJTHEYHAasi OaTapes, CIIyTHUKOBBIE
NPUEMHMKH, I€PHAsA DJHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJabTaTbhl OCBOCHHUS YyuyeOHoro mnpeamera «Duzukay
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWM, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIleCTBa, PACIIMPEHUE KUZHEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3allui OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

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

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUYECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

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

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

e TOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IpaXXIaHCKOMN UIEHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

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

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

e OCO3HAHHUE JMYHOIO BKJIaJIa B MOCTPOCHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOIO

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



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

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

IKOJOTHYECCKOI0 BOCIIMTAHUA

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

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

paclIMpeHre ONbITa AESATEIbHOCTH HKOJOTMYECKOM HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE.

HEHHOCTH HAYYHOI'O IO3HAHUA:

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

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

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
Ba3oBble Jjornueckue AeicTBUA:

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

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

BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3HYeCcKUX SIBICHUSIX;

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

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

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBbIe uccieaoBaTe/LCKHE TeHCTBUA:

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



BIAJCTh  HAaBBIKAMU  y4€OHO-UCCIENOBATEILCKOM W MPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HUKHU, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHus 3amad  (U3HIEeCKOro
COJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOJOB MTO3HAHUS;

BJIQJICTh BUAAMH JCSITEILHOCTH TIO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHUCJI€ TPU CO3JAaHHHM y4EOHBIX MPOEKTOB B 00JACTH
bu3uKy;

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

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJA€ PEIICHUs 3aJaddl PE3yJIbTaThl,
KPUTHYECKH OILIEHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNE B
HOBBIX YCIIOBHSIX;

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

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

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

Pa6ora ¢ undpopmaunmeii:

BJa/IeTh HaBBIKAMHU MOJIydeHHUs MHGOpManUU (PU3NUIECKOTO COAEPIKAHUS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHaJIM3, CUCTEMATHU3AlMI0 U HHTEPHPETAlN0 HUHPOPMALMHU Pa3TUUHBIX
BUJIOB U (hOPM TNPEJCTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

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

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

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



OCYUIECTBIISITh OOIIEHHE Ha Yypokax GU3UKH W BO BHE-YpPOUHOU
NEATEIIbHOCTH;

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

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

IIOHMMATb W MCHOJB30BAaThb  IPEMMYLIECTBA  KOMAaHIHOM U
WHIUBUYyaIbHON paOOThI;

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

OPUHUMATh UEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBaTH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTHXKEHHUIO: COCTAaBJIATH ILIAH
JNEUCTBUH, pacrpeessaTh POIM ¢ YYETOM MHEHUN YYaCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

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

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

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

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

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

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

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeaAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHE;

OTICHUBATH TPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTpOJIL, IMOIUOHAJIbHbIN HHTE/LJIEKT:



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

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

UCIIOJIB30BaTh TPUEMBI pedekcuu 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 CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IIPU aHAIU3E PE3YJIbTATOB
JIESATCIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OMIHMOKH.

B nporecce HoCTHXKEHHSI JTMYHOCTHBIX PE3YyJIbTaTOB OCBOSHHS IMPOTPAMMBI 10
bu3uKe I ypOBHA CpeaHero oOmiero oOpa3oBaHuWs Yy OOy4Yaromuxcs

COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN MUHTEJIEKT, MpeAnoaraonmii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKIIOYAIONIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

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

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

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

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

COIIMANIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTb  BBICTPAUBATh
OTHOIIIEHUSI C JPYTUMHU JIIOJABMH, 3a00THUTHCS, TMPOSBISATH HHTEPEC U
paspemnaTh KOHQIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI



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

MOHMUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOHN, COLMAJIBbHOM U ATHYECKOM cdepax AesTeTbHOCTH
4eJIoBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOI HAay4YHOU KapTHHE MUPA,
3HAYEHUE ONMCATEIbHOW, CHUCTEMATH3UPYIOUICH, OOBSICHUTENLHOU WU
MPOTHOCTHYECKOW  (PYHKIUH  (HU3UYECKON TEOPpUU —  MEXAHHKH,
MOJIEKYJISIpHON (DU3UKH M TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUHU B
dbopMHpOBaHUY MIPEACTABICHUHN O (PU3NUECKOIN KapTUHE MUDPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (Qu3nyeckux Ten u
MPOIIECCOB (SIBICHWI): WHEpIMaIbHAs CHUCTEMa OTcuéTa, abCOIIOTHO
TBEpIOE TEJIO, MaTepHaIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOOJHOE mTajeHue, alCoMOTHO ympyras jaedopmaius, aOCOTOTHO
yHapyroe u abCOoNMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAIUIMYECKOI0) Teja, UAealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

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

aHANMM3UPOBATh W OOBACHITH MEXAaHWYECKHUE TIPOIECCHl U  SBIICHHS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KHUHEMATUKH PABHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M TEepeMEIlEHUs,
3akoHbl HplOTOHa, mNpUHIMO OTHOcUTENbHOCTH [anmmnes, 3aKkoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBsI3b PabOTHl CUJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPTHH,
yCIIOBUSI paBHOBECHS TBEPJOrO Teia), MPU OSTOM HUCIOJIb30BATh
MaTeMaTH4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
MPUMEHUMOCTH (U3UUECKUX 3aKOHOB: MpeodpazoBanwmii [ amuies, BTOporo
U TPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMMIyJibca U
MEXaHHUYECKOI IHEPTUH, 3aKOHA BCEMUPHOTO TSTOTEHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLECCHI U SIBJICHUS, UCIOJIb3YS
ocHoBHble moNokeHUsT MKT u 3akoHbl MoJeKyJnsapHOU (QU3MKK U
TepMOJUMHAMUKUA (CBA3b JABJIEHUS HWJEAJBbHOrO Tra3a CO CpelHel
KMHETHYECKOW JHEPTUEN TEIUIOBOTO JBHXXEHHS W KOHLEHTPALIMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEOHEH KHHETUYECKOU
DHEPIrUEN TEMJIOBOTO ABMKECHHS €T0 YACTHL, CBS3b JTABICHUS UIECATBHOTO
rasa C KOHUEHTpAlMeW MOJIEKYJI M €ro TEMIEPaTypou, ypaBHEHHUE
MeunneneeBa—Kianepona, MNepBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH



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

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

OMHCHIBATh (PU3WYECKUE TPOLIECCHl U SIBJICHUS, HCIOJb3YS BEIMYWHBI:
IIEpEMEIICHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CWJIbI, [JaBJEHUE, IOTCHUHAIbHAs] OHEPIUs, KUHETUYECKas
SHEprusi, MeXaHU4ecKas SHeprus, padoTa CHIbl, LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSDKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHUs, MOILHOCT,
SHEpPrusi B3aUMOJCHCTBHUS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
HEprus ymnpyroi gedopmainuu MOpPYKUHBL, KOJIMYECTBO TEIJIOTHI,
aOcoyIoTHAsI TeMIieparypa Teia, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSA
SHEpPrusl WACATBHOTO OJIHOATOMHOTO Ta3a, paboTa HeallbHOTO Tasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3nyxa, KIIJ waeambHOrOo TEIIOBOrO
JNBUTATEIIA; DIEKTPUUYECKOE TO0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO MOJIA,
HaINpspKEHHOCTh TOJISI TOYEYHOTO 3apsja WM 3apspKEHHOrO Iapa B
BAKYyME W B JUAJIEKTPUKE, IOTEHIMAN 3JIEKTPOCTATHYECKOTO TOJI,
pPa3HOCTb  IOTEHLMAJNOB, JJEKTPOABIKYLIas  CUja, CWiIa  TOKa,
HaIIpsDKEHWE, MOLIHOCTh TOKA, OJJIEKTpUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHUE yYacTKa LENH C TMOCIEIOBATEIbHBIM U
IapajuleNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI IIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKAaHHUS  (PU3MYECKHX  SIBJICHMIA:
MEXaHMYECKOE JIBMKEHHE, TEIUIOBOE JBIIKCHHME YacTHI] BELIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBWKEHUE, AUPPy3Usi, HCIapeHHe,
KHUIICHUE U KOHJCHCAUWs, IJIaBJICHUE U KPUCTAJUIM3ALMs, HAIIPABIECHHOCTh
TEIUIONEpEeAaum, JIEKTPU3ALHNS TeJl, SKBUIIOTCHIIMAIBHOCTD ITOBEPXHOCTH
3apsKEHHOTO ITPOBOAHUKA,

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



aOCOIOTHBIX MOTPEIIHOCTENH U3MEPEHUH, AeNaTh BBIBOBI 10 pe3yIbTaTaM
UCCIIEIOBAHMUS;

IPOBOJAUTH KOCBEHHbIE M3MEpPEHUs (U3HUECKUX BEIMYWH, MPU ITOM
BHIOMpaTh ONMTHMAIBHBIA METOJ M3MEPEHUS, OICHUBATh AOCONIOTHBIC U
OTHOCHUTEIIbHBIC ITOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUM;
IPOBOAUTDH ONBITHI IO MPOBEPKE MPEIJIOKEHHON THIOTE3bI: TUIAHUPOBATh
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJTy4YeHHBIC PE3yJNbTaThl U JENaTh BBIBOJ O CTaTyce MpeaoKEHHOM
THITOTE3HI,

coOroAaTh MpaBmiia OE30MacHOTO TPy/Aa MPH MPOBEICHUN UCCIICIOBAHUNA
B paMKax ydeOHOro »HKCIEpPUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHNS;

pemiate pacy€THBIE 3aJadydl C SBHO 3aJaHHOW ¥ HESBHO 3a/IaHHOM
¢uznyeckoil MoJeNbI0: Ha OCHOBAaHUM aHAIM3a YCIOBUS OOOCHOBBIBATH
BEIOOp (U3WYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3a/layw,
OPUMEHATH  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
Gu3MYECKUX TEOpUl TpPH UCIHOIH30BAHUU MAaTEMaTHYECKHX METO0B
pelIeHus 3a1a4, IPOBOJAUTH PACYEThl HA OCHOBAHWU WMEIOIUXCS TaHHBIX,
aHAJIM3UPOBAaTh pPE3yJbTaThl M KOPPEKTUPOBATh METOJbl pELICHUS C
y4€TOM TMOTYYEHHBIX PE3YJIbTATOB;

pemath KayeCTBEHHBIC 3a7aud, TpEOyIolue NPUMEHEHHUS 3HAHUN W3
pasHBIX pa3leoB Kypca GU3MKH, a TAK)Ke WHTErpalliy 3HAHUHU U3 JAPYTUX
NPEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LENOYKY pacCyKIEHUI C ONOPOl Ha U3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHHUS;

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

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

aHAJIM3UPOBATh M OIICHUBAThH MOCJIEICTBUS OBITOBON M MPOU3BOCTBEHHON
JESITEIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
IPUPOIOTIONH30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJB30BaHUHU JOCTH)KCHUN
HAyKH M TEXHOJOTMHA JUIS JaJbHEUIIET0 pa3BUTHUA YEIIOBEYECKOTO
00I11eCTBa;



OPUMEHSTh pa3iNdHbIe CTOCOObI paboThl ¢ MH(poOpMaKel (HU3NIECKOro
CONIEpP)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUM JJIl TIOMCKa, MEepepadOTKU U MpEeAbsABICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHOM MHPOPMAaLUHU, CTPYKTYPHUPOBAHUS M MHTEPIPETAIIMU
uHbOpMaIlMU, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0 U  OLICHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaLuy;

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

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

IPOSIBISATE MOTUBAIMIO K Oyaymiel nmpodheccuoHanbHOM AeSITETbHOCTU IO
CHEHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

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

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COIMAIbHOM M 3TUYECKOU cepax NeaTenbHOCTH YeJOBEKa, pOib U MECTO
Gu3MKN B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, pOJib aCTPOHOMHUHU B
MIPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKAa W  JAJbHEWIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE ONMMCATEIHbHOM, CUCTEMAaTU3UPYIOIIEH,
OOBSICHUTEIILHOM U TMPOTHOCTHYECKON (YHKIUMN (Pu3nueckol Teopum —
IIEKTPOJUHAMUKH, CIIELHAIBHON TEOPUHM OTHOCHTEIIBHOCTH, KBAaHTOBOM
¢uzuky, posb (HU3MUECKON Teopuu B (GOPMUPOBAHUU MPEACTABICHUI O
duznyeckoil kapTuHe MUpPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00ILEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEICTABICHUN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (Qu3nyeckux Ten u
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIEOAHUs, MAaTeMaTUYECKUI MAasTHUK,
UJCaNbHBIA MPYKUHHBIA MAasITHUK, TAPMOHUYECKHUE BOJIHBI, HJE€AbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJEJIeH aToMa, aTOMHOTO sJipa U
KBAaHTOBOM MO/ICJIM CBETA;

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



aHAJIM3UPOBATh U OOBSACHATH SIEKTPOMArHUTHBIE MPOLIECCHI U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEUUAaJbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXPAHEHMS
ANIEKTPUYECKOro  3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMAarHUTHOM  WHAyKIMW, 1paBwio Jlennma, cBa3p  I/C
CAMOMHAYKIIMM B DJJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTBIO
U3MEHEHUS  CWJIbl  TOKA,  IOCTYJATbl  CHEUUAIbHOM  TEOpPUHU
OTHOCHUTEIBLHOCTH DUHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SBJICHMUS], UCIIOJIb3YSI
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHeHHEe  OWHINTEHHA IS
dororddekra, mepBeldi UM BTOpOM mocTynaTel bopa, mpuHLIHUI
COOTHOIIEHUST HeompenenéHnocte ['eiizenOepra, 3akOHbI COXPAHEHUS
3apsiI0OBOTO M MACCOBOTO YMCEN U DHEPTUM B SANEPHBIX PEAKUUAX, 3aKOH
PaIMoaKTUBHOIO paciiajia);

OTMCHIBATh (PU3UUYECKHE TPOIECChl W SIBICHUS, HWCIOJBb3YS BEIMYWHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IMOJISL, MOTEHIMAT 3JIEKTPOCTATHYECKOrO
NOJISI, Pa3HOCTh MOTEHUUAIOB, OAJIEKTPOABIWKYILAS CHJIA, WHIYKLIHS
MAarHuTHOTO IMOJISl, MarHUTHBIM IOTOK, cuia Awmrepa, UHAYKTUBHOCTb,
AIEKTPOABMKYIIAS CUJAa CAMOMHIAYKLIHMH, SHEPrus MArHUTHOTO MOJIA
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs >SHEPrus,
SHEpPrusi TMOKOs CBOOOJHOM 4YaCTHIIBI, JHEPrHsi U HUMITYJIbC (OTOHA,
MacCOBO€ YMCJIIO U 3apsl AIpa, JHEPTHUSI CBA3U SAPa;

OOBACHATH  OCOOEHHOCTH  MPOTEKaHUs  (U3MUECKUX  SIBJICHUIL:
AIIEKTPOMATrHUTHAS UHIYKLIUS, CAMOUHYKIIKS, PE30HAHC, UHTEPPEPEHITUS
BOJIH, Ju(dpakuus, [AUCIEpPCHs, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dorornekrpuueckuii dpdext (porodrddext), anpda- m Oera-pacmaisl
a5ep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHaju3a 1 paOoThI Jia3epa,;

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

CTPOUTH U300paKEHNE, CO3/IaBAEMOE TUIOCKAM 3€pKaJIOM, TOHKOM JTUH30M,
Y PACCUUTHIBATH €T0 XAPAKTEPUCTUKH;

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



¢u3nueckux BEJIMYMH B BHAE TpaQUKOB C YYETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, Jenarb  BBIBOABI 10  pe3yibTaTam
UCCJIEI0BAHNUS;

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

ONMCBIBATh METO/IbI MOJYYEHUS HAYUHBIX aCTPOHOMUYECKUX 3HAHUI;
co0JiroaTh MpaBmiia 0€30MacHOTO TPYyAa MPU MPOBEICHUN UCCIEAOBAHUM
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMPAKTUKyMa M  Yy4eOHO-
UCCJIEIOBATENIbCKOW U TMPOEKTHOM NIESATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPHUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0O0PYIOBAHMS;

pemaTth pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESIBHO 3aJaHHOU
¢u3znyecKkoil MOJENbl0: HAa OCHOBAHMM aHajW3a YCJIOBHsS BBIOMPATH
dbu3znyeckue MoJeiau, OTBeyarolue TpeOOBaHUSAM 3a/layd, MPUMEHSThH
bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAaThl (PU3UYECKUX TEOPHid
OpU HUCIOJb30BAHWM MAaTEMAaTUYECKMX METOAOB pEIICHHsS 3ajad,
IPOBOJUTH PAcU€Thl HA OCHOBAHWH MMEIOIIMXCSA JAaHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM MOITYYEHHBIX
pe3yIbTaTOB;

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

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

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

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI M MPOU3BOJCTBEHHON
NEeSATEIbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTHUECKON 0€30MMacHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOAOTOIb30BAHUN, & TAKKE€ Pa3yMHOM MCIOJIb30BAHUM JTOCTHUKEHUN



HAyKM W TEXHOJOTMM [Jid JajJbHEHIIero pa3BUTHSA YEJIOBEUYECKOIrO
00I111eCTBA;

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

IPOSIBIISATH OpraHu3alOHHbIE u MO3HABaTENIbHbIC YMEHHUS
CaMOCTOSATEILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHWM B Ipolecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-HCCIIeI0BATEIbCKIX PadoT;

paboTaThb B TpyMNE C HCIOIHEHHEM pPa3IMYHbIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATFHO PACTIPEACATh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIIBI B PELICHUE PacCMaTpUBAEMOI MPOOIIEMBI,

HPOSIBJISITh MOTUBAIMIO K Oyayel npodeccuoHaabHOM AesITeIbHOCTH O
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.
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4.2 ®usnka aroma 5

43 ®u3nKa aTOMHOTI'O SApa U 3JIEMEHTapHBIX 5

YaCTHI]




Hroro no pazneny

25
Paznea 5. JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 12
Uroro no pazgeny 12
Pazznen 6. PUSHUECKHUM TIPAKTUKYM
6.1 DuU3nYECKU MPAKTUKYM 16 16
Hroro no pazneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zaius u 00o0meHne
71 IIPEIMETHOTO COAEP KAHUSI U OIBITA 15
’ NEeSTeNIbHOCTH, TPHOOPETEHHOTO MPH
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®uzrka — pyHIaMeHTalbHas HayKa O
pupojie

HayuHb1ii MeTOT TO3HAHUS U METOBI
ucciae0BaHus GU3NIECKUX SIBJICHUI

DKCIEPUMEHT U TEOpHs B MPOIIECCE
no3HaHus npupoasl. Habmronenue u
HKCIIEPUMEHT B (PU3UKE

Crioco6b1 n3MepeHust PU3NYECKUX BETUNIUH

AGCOIOTHAS U OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX
BEJIMYUH

MonenupoBanue B ¢pusnke. Poib u mecto
¢u3uKu B OpMHUPOBAHUHN COBPEMEHHOM
HAay4YHON KapTHHBI MUPA, B TPAKTUYECKOU
NEITEILHOCTH JI0AEU

Mexanndeckoe asrmxenne. Cucrema
orcuera. OTHOCUTEIBHOCTh MEXAHHYECKOTO
nerkenus. [Ipsimast u oOpaTHas 3a1a9u
MEXaHUKH

Pannyc-BekTop MaTepUaIbHON TOYKH, €TO
IIPOEKLUU HA OCU KoopAuHaT. Tpaekropusi.




[Tepememenue. Cxopocts. X npoekunu Ha
OCH KOOpJIUHAT

PaBHOMEpPHOE ITPAMOIIMHEMHOE IBUKECHHUE.
I'paduyeckoe onucanue paBHOMEPHOTO
IPSIMOJIMHEMHOTO 1B KCHUS

10

CrokeHne nepeMeneHnil 1 CKOPOCTEN.
Pemenue 3agau

11

HepaBHomepHoe aBukeHre. MrHOBeHHast
cKopocTh. Yckopenue. [Ipsamonnneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue NpsIMOIUHEHHOTO
JIBUKEHMS C TIOCTOSIHHBIM YCKOPEHUEM

13

CBoOomHoe majieHne. Y CKopeHue
CBOOOIHOTO IMaieHUS. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BpPEMEHU U UX rpaduku

14

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

15

KpuBonuneiinoe npuxenue. /[Buxenue no
OKPYKHOCTH. YTJIOBas U JIMHEIHAA
ckopocTtsb. [lepron u yacrora.
L{eHTpOoCTpEMUTENBHOE U TIOJTHOE
YCKOpEHHUE

16

KoHnTtponbHas paborta mo Teme
"Kunematuka"

17

IIepsbiit 3axk0oH Hprorona. Muepuuanbusie
cucremsl orcuéra. [IpuHnun
oTHOcUTeJIbHOCTH I'anunes.




HennepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cuia. Bropoit

18 3akoH HrroTona. Macca

19 Bzaumopeiictue Ten. Tperuit 3aKoH
Herorona

20 [IpuHnun cynepnosunuu cui. Pemenue
3a/1a4 Ha MpUMeHeHne 3aKkoHoB HploToHa
3aKOH BCEMUPHOTO TATOTECHHUS.

21 OKBHUBAJIEHTHOCTb IPaBUTALIMOHHON U
WHEPTHOU MacChl

” Cuna TsKeCTH M YCKOpeHHe CBOOOAHOTO
NaJeHus
JIBukeHre HEOECHBIX TE U UX

23 UCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKOpocThb. 3akoHbl Kertepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUABI CU

25 TpeHus. JIBUKEHHE B KUIKOCTH U Tra3e ¢
Y4ETOM CHJIbI COIPOTUBIICHUS CPEIbI

26 Jasnenue. ['napocrarnueckoe JaBicHUE.
Cuna Apxumena
AOGCOTIOTHO TBEPAOE TEIO.

27 ITocTynarensHOE U BpalaTesbHOE
JBU)KEHUE TBEPJIOTO Tesia

)3 MOMEHT CuIIbl OTHOCUTEIIBHO OCH
Bpaienus. [1neqo cubl

79 CrioxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxkecT Tena. Y cioBus




paBHOBECHS TBEPIOIO Teia. Buasl
paBHOBeCHS

30

Pemenue 3amau

31

KoHnTtponbnas pabora mo teme "/[nHamuka.
Cratuka TBEepaoro rena"

32

HNMnynsc MaTepuanbHOM TOYKU, CUCTEMBI
MaTepualbHBIX TOYeK. LlenTp Mace
CHUCTEMBI MaTEpUAIBbHBIX TOUEK. Teopema o
JBYKCHUM LIEHTPa Macc

33

WMiynbe cuibl M1 U3MEHEHUE UMITYJIbCA
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

34

MoOMEHT uMITyJIbCa MaTEPUATBLHON TOUKH.
[IpencraBienue o COXpaHEHHUH MOMEHTA
HUMITYJIbCAa B HCHTPAJIbHBIX ITOJIIX

35

Pemenue 3agau

36

Pa60Ta CHJIbI HA MaJIOM U Ha KOHCYHOM
nepemeniennn. [ padpuueckoe
npecTaBiIeHne paboThl CHIIB. MOIIIHOCTH
CHJTBI

37

Kunernueckas sneprus. Teopema o0
U3MEHEHUH KHHETUYECKON SHEPTuu
MaTepUaJIbHOU TOYKU

38

[ToTeHuManbHbIE U HETOTEHIUATIbHBIE
cuibl. [lorenunanbHas sueprus. Bropas
KOCMHYECKasi CKOPOCTh

39

TpeTbst KocMHUUecKas CKOpocTh. CBs3b
pabOThl HEMOTEHIIUATIBHBIX CHJI C




W3MEHEHHEM MEXaHHYECKOM OHCPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTrun

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaHenue beprymnu 1 uaeanbHON
KUIAKOCTH

A1 KoHTposbHas padoTta mo teme "3aKoHbI
COXpaHEHHUs B MEXaHHKe"
Pa3BuTHe npeacraBieHuii 0 Ipupoie

42 Ter0Tel. OcHOBHBIE nojoxeHust MKT.
Huddysus. bpoyHoBckoe TBHKEHHE
Crpoenue ra3000pa3HbIX, KUJIKUX U

43 TBEPABIX TEJ. XapakTep IBUKEHUS U
B3aMMOJICHCTBHSI YAaCTHI] BELLIECTBA
Macca 1 pazmepbl MOJIEKYJT (aTOMOB).

44 KonunuectBo Bemectsa. [locrosnnas
ABoraapo

45 Temneparypa. TemioBoe paBHOBECHE.
[lTkana [enbcust

46 Pemenue 3agau

47 Wneanbneiii ra3. ['a30BbIe 3aKOHBI

43 VYpaBnenue MenaeneeBa-Knaneiipona.
Pemenue 3agau

49 AOcomoTHas TemrepaTrypa. 3aKkoH
Janerona

50 H3omporeccsl B uAeaIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

51 ['padpuaeckoe nmpeacraBieHue




U30IIPOLIECCOB: N30TEpMa, U30X0Pa,
n3zobapa

52

OcHoBHoe ypaBHenne MKT

53

Pemenue 3agau

54

CBs13b a0COTIOTHOM TeMIepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU DHEPrueH MoCTynaTeIbHOro
TEIUIOBOTO ABM)KECHUS €€ YaCTHUI]

55

O0001IeHUE U CUCTEMATU3ALMS 3HAHUHN 110
teme "OcuoBel MKT"

56

KonTtposnbnas padota mo teme "OCHOBBI
MKT"

57

TepMoanHaMuueckas cUCTeEMa. 3aJlaHue
BHEIIHUX ycnoBul it T/ cucremsl.
BHemnue 1 BHyTpeHHHE TapaMETPBI.
[TapameTpsl T/] cuctemsbl Kak cCpeHue
3HAYECHMS BEJIINYUH, OIUCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.
CamonpounsBosibHas penakcanus T/]
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

59

Mogenps ngeaabHOro raza B
TepMOl[I/IHaMI/IKe. YCJIOBI/ISI HpI/IMeHI/IMOCTI/I
3TON MOJENIHN

60

VYpaBHenue MenneneeBa-Knaneiipona u
BBIPaXEHUE JIsl BHYTPEHHENW SHEPTUU

61

Bripaxkenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO HJI€aIbHOIO Trasa.




KBasucrarnyeckue U HeCTaTUUECKHUE
TIPOIIECCHI

62

DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
Brruncnenue paboTsl o rpaduky mporiecca
Ha pV-auarpamme

63

Temonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHeH 3Heprun TJI cucremsl 6e3
coBepIIeHHs paboThI

64

KoHBek1us, TernaonpoBOAHOCTD,
U3IIy9CHUE

65

KonmnuectBo Tennotsl. TennoéMKocTs Tena.
VY nenpHas U MOJISIpHAsL TEINIOEMKOCTH
BEUICCTBA. Y [CNIbHAS TEIUIOTa CTOPAHUS
TOIINBA

66

Pacuér xonudecTBa TEIUIOTHI IPH
TeIIoneperaye

67

[TonsiTue 06 amuabaTHOM MpoIecce.
I1epBblii 3aKOH TEPMOIMHAMUKHI

68

KomnuyectBo TemnoTs! 1 paboTa Kak Mephl
W3MEHEHUS BHYTpeHHEeH sHepruu T/]
CUCTEMBI

69

Bropoii 3ak0H TEpMOAMHAMUKY JJIS
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpatumMocTh MpupoIHBIX
MIPOIIECCOB

70

[IpuHIMITBI AEACTBUS TEILUIOBBIX MALIWH.

KIIJT

71

MakcumanbsHoe 3Hadenue KII. Iukm




Kapno

72

Pemenue 3agau

73

3KOHOFI/I‘-I€CKI/IC ACIICKTHhI UCITIOJIb30BAHUA
TEIJIOBBIX ABUTraTeieii. TemioBoe
3arpsi3HECHUE OKPYKAIOIIEH CpeIbl

74

Pemenue 3amau

75

O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
teme "Tepmonnnamuka. TennoBbie
MAaIvHe!"

76

KoHnTtponbHast paborta mo Teme
"Tepmoannamuka. TennoBbsie MaluHbI"

77

[TapoobpazoBanue 1 KOHIEHCAITHS.
Hcnapenue u kurieHue. Y aenbHas TemioTa
napooOpa3oBaHUs

78

HaCBIH_IeHHBIG 1 HCHACBIIICHHBIC IT1aPhI.
KauyecTtBeHHast 3aBUCUMOCTD IUIOTHOCTH U
JAaBJICHUS HACBINICHHOTO ITapa OT
TCMIICPATYPhI, UX HC3AaBUCUMOCTD OT
00BbEMa HACKIILIEHHOTO TTapa. 3aBUCUMOCTh
TeMIIepaTypbl KUIIEHUs OT 1aBJICHUS B
AKHUJIKOCTH

79

BrnaxsHocTs Bo31yxa. AGCOMIOTHAS U
OTHOCHUTEJIbHASI BIAKHOCTh

80

Pemenue 3agau

81

TBépnoe teno. Kpucramimueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KPHUCTAIIJIOB

82

[InaBnenue u xpucraumsanus. Y qenbHas




TerutoTa masneHus. CyonuManus

&3

Hedbopmaruu TBEpAOTO Tena. PacTshkeHune
u cxarue. Casur. Moayne FOnra. [Ipenen
ynpyrux aedopmariuii

84

TermoBoe paciupeHue KUAKOCTEN U
TBEPABIX T€N. AHTAPMOHHU3M TETIOBBIX
KOJIeOaHWI 4acTHI] BELIECTBA

85

[IpeoOpazoBanme 3HEprUH B (Ha30BBIX
nepexoaax

86

YpaBHeHHE TEIIOBOTO OamaHca

87

Pemenue 3agau

88

[ToBepxHOCTHOE HaTsKeHUe. KanwnspHsie
siBIIeHUs. J[aBieHue 1Mol MICKPUBICHHOU
IOBEPXHOCTHIO )uakoctu. opmyna
Jlamtaca

89

O06o0011eHne U cUCTeMaTU3als 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEXOBI"

90

KoHnTtponbHast pabota mo Teme "Arperarabie
cocTosiHus BemecTBa. Pa3zoBble NEPExXoabl”

91

DJeKTpu3aIus Tel u €€ MPOosIBICHUSI.
DIeKTpuyecKui 3apsia. /IBa Buaa
AJIEKTPUYECKUX 3apsaoB. [IpoBogHUKH,
JUAJICKTPUKH U TTOTYITPOBOTHUKH

92

DneMEHTapHBIA AIEKTPUUECKUH 3apsia.
3aKOH COXPaHECHMs DJICKTPUYECKOTO 3apsia

93

B3anmopenicteue 3apsanoB. ToueyHsle
3apsasl. 3akoH Kynona




94 Pemenue 3amau

95 Onektpuueckoe noiie. Ero neiicteue Ha
3JIEKTPUUYECKUE 3apsiibl

Hanpsok€HHOCTB 37I€KTPHUUECKOro MOJIs.
[TpoOHeIii 3apsia. JInHuKM HaNPsHKEHHOCTH
3eKTpudecKoro nois. OqHOpoIHOE
JNEKTPUUYECKOE T10JIe

96

[ToTeHIMaTbHOCTh JIEKTPOCTATHIECKOTO
97 noJs1. Pa3HOCTh TOTEHIINAJIOB U
HaIpsHKEHUE

[TorennumanbHas 3HEprus 3apsaa B
98 3eKTpocTaruueckom mnode. [lorenunan
ANEKTPOCTATHYECKOTO OIS

CBs13b HANPSKEHHOCTH TOJISL U Pa3HOCTH
99 NOTEHLIUAJIOB JUIsl 3JIEKTPOCTATUUECKOT O
0TSt

[TpuHIMI CynIEepHIO3ULIUH ITEKTPUUECKUX

100 .
noJyien

101 Pemenue 3amau

102 ITone Toueunoro 3apsana. Ilone paBHOMEPHO
3apsHKEHHOU cdepsl

[Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY
103 mapa. [losie paBHOMEpHO 3apsHKEHHOM
0EeCKOHEYHOM MIOCKOCTH

104 [IpoBOAHMKY B 37E€KTPOCTATUUECKOM II0JIE.
VYcioBue paBHOBECHS 3apsi0B

105 JIMBNEKTPUKHU U ITOIYIIPOBOJHUKH B

OJICKTPOCTATUYCCKOM I10JIC




106

Konpencarop. DnekTpoéMKOCTh
KOHJICHCATOPa. DIEKTPOEMKOCTD TIOCKOTO
KOHJIeHCaTopa

107

Hapannenbﬂoe COCAUHCHNEC KOHACHCATOPOB

108

ITocnenoBarenbHOE COETUHEHNE
KOHJICHCATOPOB

109

OHeprus 3apsyKEHHOT0 KOHJEHcaTopa

110

Pemenue 3agau

111

JIBr>keHME 3apsKEHHOW YaCTHULIbI B
OJHOPOTHOM BJIEKTPUUECKOM I10JIe

112

Pemenue 3amau

113

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
Teme "DnekTpudeckoe mnosie"

114

KonTtponsHas pabora no Teme
"Onexrpuueckoe noie"

115

Cuna toka. ITocTosSHHBIN TOK. Y CIIOBUSI
CYILIECTBOBaHUS MTOCTOSIHHOTO
3JIEKTPUYECKOTO TOKA

116

Ncrounuku Toka. Hanpsbxkenne u 9J1C

117

3akoH OMa aJ1s1 yyacTKa LEnu.
DJEeKTpUIECKOe CONPOTUBIICHUE

118

3aBUCHUMOCTh COIMPOTUBJICHHUA OAHOPOJHOT'O
IMPOBOJHUKA OT €TI0 IJIMHBI U IJIOIAaAN
MOIMCPCUYHOTO CCUCHUSA

119

VY enpHOE CONPOTHBIICHUE BEIIECTRA.
Pemenue 3agau

120

HOCHGI[OB&TGJIBHOG, napajjiCJIbHOC,
CMCHIAHHOC COCANHCHUC MPOBOAHHUKOB




Pacuér pa3BeTBIIEHHBIX JJIEKTPUUECKUX

121 nenei. [Ipasuna Kupxroda !

122 Pemenne 3amau 1

123 Pabota anekTpudeckoro Toka. 3aKoH |
Hxoyns —Jlenua

124 Pemenue 3amau 1
MOITHOCTP JIEKTPUUECKOTO TOKA.

125 TemnoBass MOIIHOCTE, BRIACIIEMAasT Ha 1
pe3ucrope

126 Pemenue 3agau 1

127 O/1C u BHyTpEHHEE CONIPOTUBIIEHHE )
HCTOYHHKA TOKa

128 3akon Oma aJ1s MOJTHOM (3aMKHYTOM) 1
BIIEKTPUYECKON LIETTH

129 Pemenne 3amau 1

130 MoImHoOCTE UCTOUYHHUKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 Konpnencarop B 1ienu nocTOSIHHOTO TOKa 1

133 Pemenue 3agau 1

134 Pemenne 3aga4 mmo Teme "IlocTosSHHBIN )
3JIEKTPUUYECKUNA TOK"

135 Pemenue 3aga4d mo teme "I1ocTOSIHHBIH |
AIEKTPUYECKHI TOK"

136 Pemenne 3aga4 mmo Teme "IlocTosSHHBIN )
AIEKTPUYECKHI TOK"

137 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110 !

teMme "[1oCTOSHHBIN 7eKTpUYECKUil TOK"




138

KonTtponsHas pabora no Teme
"ITOCTOAHHBIN JIEKTPUUECKUN TOK"

139

DeKTpudecKas IpOBOJUMOCTb Pa3IMYHBIX
BEIIECTB. DIEKTPUUYECKHM TOK B METaJlIax.
CBepxnpoBOAUMOCTb

140

DJIEKTPUUYECKUI TOK B paCTBOpax 1
paciuiaBax 3JIEKTPOJIMTOB. 3aKoHbl Dapazes
JUTS DJIEKTPOIN3a

141

DJIEeKTpUYECKUH TOK B razax. [lmazma

142

DIIEKTPUUECKUI TOK B BaKyyMe.
BakyymHbie npu6opsl

143

DJIEKTPUUYECKUI TOK B TOJYIPOBOJHUKAX

144

[omynpoBoAHUKOBBIE TPUOOPHI

145

DuU3NYECKU MPAKTUKYM 10 TEME
"M3MepeHune CUilbl TOKA M HANIPSKEHUS] B
[IEH MTOCTOSTHHOTO TOKA MPH ITOMOIIN
AHaJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX
npu6opoB" uiH "3HAKOMCTBO € IIUPPOBOH
nabopatopueii o ¢pusuke. [Ipumepst
n3MepeHns: GU3NYECKUX BEIUIHH TIPH
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

146

Du3n4ecKuil IPaKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JBUKEHUS C
LEJIBIO ONPENETICHUS] MTHOBEHHON
ckopoctH"

147

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue yCKOpEeHHUs IpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM




IBWKEHUH 110 HAKJIIOHHOW INIOCKOCTU" U
"UccnenoBanre 3aBUCUMOCTHU ITYTH OT
BpPEMEHU MPU PABHOYCKOPEHHOM
nBIXeHun"

148

Du3n4eCcKuil IPAKTUKYM I10 TEME
"3mepenue yCKOpeHHst CBOOOIHOTO
nanenus” win "M3ydeHue qBUKEHUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHune NBUKEHUS TeJa IO OKPYKHOCTH
C IIOCTOSIHHOM 10 MOAYJIFO CKOPOCTHIO" MM
"HccnenoBanve 3aBUCMMOCTH MTEpUOJIa
oOpallieHus KOHUYECKOT0 MasiTHUKA OT €ro
napaMmeTpoB"

150

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune paBHOAEHCTBYIOIIEH CUIIBI
IpU JIBUKEHUH OpYyCKa MO HaKJIOHHON
mockocti" unu "[IpoBepka runoTessbl o
HE3aBHCHMOCTH BPEMEHHU JIBHKEHUS Opycka
10 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
paccTosiHue OT ero Macchl"

151

DuU3NYECKU MPAKTUKYM 10 TEME
"NccneqoBanue 3aBUCUMOCTH CHII
YIPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3uHOBOM 00pa3siie, oT ux aepopmanun"
iy "M3ydeHne IBUKEHUS CUCTEMBI TEIl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOM Yepes
nérkuii 610K"

152

DuU3NYECKU MPAKTUKYM 10 TEME




"U3mepenue korpuImenTa TpeHus mno
BEJIMYMHE YTII0BOTO KO3 dUIIMEeHTA
3aucuMocTu Frp(N)" wim "UccnenoBanue
JBUKEHHS OpyCKa M0 HAKIOHHOM
MJIOCKOCTH C TIEPEMEHHBIM KO3 PUIimeHToM
TpeHust" win "M3yueHue NBUKEHUs Ipy3a
Ha BaJly C TpeHUEM"

153

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue yciaoBUid paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BpalieHus"
wm "KoHCTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" wiu "H3ydenune
YCTOWUYMBOCTH TBEPAOTO TENIA, UMEIOIIETO
MJI01LAb OTIOPHI"

154

®uU3NYECKU MPAKTUKYM 10 TEME
"M3MepeHne UMITyJIbca Tena Mo
TopMO3HOMY IIyTH" uin "M3mepenne cuiibl
TATH, CKOPOCTH MOJEIH IEKTPOMOOWIIS U
MOIIIHOCTH cuiibl TAru" uim "CpaBHeHHe
W3MEHEHHUS UMITyJIbca TeJla C UMITYJIbCOM
cunbl" win "HccnenoBanue coxpaHeHUst
MMITyJIbCca NP YIPYroM B3aUMOJICUCTBUM"
unu "M3mepenre KHHETUYECKON SHEPTUr
TeJa 1Mo TOPMO3HOMY ITyTH"

155

DuU3NYECKU MPAKTUKYM 10 TEME
"N3ydyeHne u30TepMUUYECKOTO Mpolecca
(pekoMeH0BaHO HCIIOIb30BaHHE
nndposoii maboparopun)" ninn "N3yuenue
M30X0pHOTro npouecca" nin "HU3ydenne




u3zo0apHoro mporecca” unu "[IpoBepka
ypaBHEHUS COCTOSAHUSA"

156

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue yaeapHOM TenIoéMKOCTH" NN
"UccnenoBanue mpoliiecca OCThIBaHUS
BemectBa" win "UccnenoBanue
aguabatHoro nporecca” wim "M3ydeHune
B3aMMOCBS3HM SHEPTUU MEXMOJIEKYISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPHI KUTICHUS
JKUAKoCcTen"

157

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3ydyeHue 3akOHOMEPHOCTEN UCIIapeHust
s)kunkocter" wim "M3Mmepenue yneabHol
TEIUIOTHI TIJIaBJIeHus JbAa" uiu "N3ydenue
CBOMCTB HACBHIIIEHHBIX MTAPOB" HIIN
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OILIEHKA MacChl MapoB B
nomenieHun". 3amepenue kodddurmenrta
MOBEPXHOCTHOT'O HATSKEHUS

158

DuU3NYECKU MPAKTUKYM 10 TEME
"HaO:xroieHue npeBpalieHus SJHepruu
3apsKEHHOTO KOHJIEHCATOPA B SHEPTHUIO
n3nyyeHus ceroauona” unum "Msydenue
IIPOTEKaHUs TOKA B LIETIH, COAEpIKaIeH
KoHaeHcaTop" unu "Pacnpenenenne
Pa3HOCTH MOTEHITNAIOB (HAMPSDKEHUS ) TIPH
MOCIIEI0BATEIbHOM COETUHEHUH
KOHJICHCAaTOPOB"

159

Du3n4eCcKuil IPAKTUKYM 110 TEME




"UccnemoBaHnue CMEIIAHHOTO COCIMHCHMS
pe3ucropoB' win "M3Mepenne yieabHoro
CONPOTHUBIICHHS TPOBOJIHUKOB" HUJIH
"NccneqoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HanpspKEHU 715 JTaMITbl HaKaauBaHUA'"

160

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anektponausa" wim
"U3mepenue 3apsiia OJHOBAIEHTHOTO HOHA"
ninn "UccienoBanye 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” uin "CHATHE BOJIBT-
aMIIEpPHOM XapaKTEpUCTUKU quoaa"

161

PeseprubIil ypok. O6001IEHNE 1
CUCTEeMaTH3allus 3HaHHU 110 TeMe
"KunemaTtuka"

162

PesepBHelil ypok. O600IICHHE 1
cUCTEeMaTH3aIHs 3HaHUH 110 TeMe
"lnaamuka"

163

PesepBHelil ypok. O600IICHHE 1
cucreMarusanus 3HaHui mo teme "Cratuka
TBepJoro Tena'"

164

PesepBHeIit ypok. O600IICHHE 1
CHCTEMAaTHU3aIMs 3HaHUH 10 Teme "3aKOHEBI
COXpaHEHHUs B MEXaHHKe"

165

PeseprubIil ypok. O6001IEHNE 1
cucreMatusanys 3HaHui 1mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KMHETHUECKOH Teopun”

166

PeseprubIit ypok. O6001IeHNE 1
cUCTeMaTH3aIHs 3HaHUH 110 TeMe




"TepmonuHamuka. TennoBbie MalTUHbI"

167

PeseprubIil ypok. O6001IeHNE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeEMe
"ArperaTHble COCTOSIHHSI BEILIECTBA.
®dazoBble nepexos”

168

PeseprubIil ypok. O6001IeHNE U
cUCTeMaTH3aIHs 3HaHUH 110 TeMe
"Dnexrpuueckoe noie"

169

PeseprubIil ypok. O6001IeHNE U
CUCTeMaTH3alus 3HaHHU 110 TeMe
"ITOCTOAHHBIN JIEKTPUUECKUN TOK"

170

PesepBHeIil ypok. O600IICHHE 1
cucreMatusanys 3Hagui mo reMe "Toku B
pa3u4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KIIACC

KouunyecTBOo 4yacoB JJIeKTPOHHbBbIE
Ne ara upposbIe
n/n Tema ypoxa Bcero Konrpoakueie  Ipaxruiecikue i[?sy‘leﬂﬂﬂ :ﬁ[?aI;OBaTeJIbeIe
padoTsI padoThbI pecypen
BzaumopeiicTBre MOCTOSSHHBIX MarHUTOB U
1 MPOBOJHUKOB C TOKOM. MarHuTHOE MoJie. 1
I'unote3a Ammepa
Bektop maruuTHOM nHAYKIMU. [IpuHImn
2 CyNEepHO3MIMM MATHUTHBIX MoJel. JInnnuu 1
MarHUTHOM MHIYKIIUU
3 MarsuTHO€ 110J1€ IPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cuna Amnepa, e€ HanpaBJIEHUE U MOJYJIb 1
5 Pemenue 3agau 1
6 [Ipumenenue 3akoHa AMmepa. 1
DNEKTPOU3MEPUTETBHBIE TIPUOOPHI
Cuna JlopeHia, e€ HanpaBJIEHHE U MOAYJIb.
7 JIBro>keHue 3apsiKEHHOW YaCTHUIIbI B 1
OJIHOPOJHOM MarHWTHOM I10JIE
Pemenue 3agau 1
PaGora cuel Jlopenna 1
10 Pemenue 3agau 1
1 MarauTHoO€ 1oJie B BEILIECTBE. 1
deppoMarHeTUKH, rnapa- U 1uaMarHeTUuKu
12 OcHOBHBIE CBOMCTBa (heppPOMarHeTUKOB. 1
[Ipumenenue peppomMarHeTUKOB




13

Pemenne 3agad mo reme "MarautHoe mose"

14 Pemenue 3agay mo reme "MargutHoe nose"

15 SIBneHue HIEKTPOMArHUTHON UHIYKIUU.
IToTok BEeKTOpa MArHUTHON MHIYKIIMHU

16 OJ1C unayKkumuu

17 3aKOH 3JIEKTPOMarHuTHOM MHIYKIIUU
®dapanes

18 Buxpesoe anexrpuueckoe noiue. Toku dyko

19 OJIC MHAYKIIUY B IBUKYIIUXCS
MIPOBOJTHUKAX

20 Pemenue 3agau

21 IIpaBuio Jlenna

” NunyktuBHOCTH. KaTyiika MHIYKTUBHOCTH
B IICITH ITIOCTOSSHHOI'O TOKA

2 SBnenue camounaykuu. I/C
CaMOUHTYKITUU

24 DHeprusi MarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

25 Pemenue 3agau

2 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110
Teme "DieKTpoauHaMuKa"

7 KoHnTtponbHas paborta mo Teme
"OnexkTpoaguHaMuKa"

73 Konebarenbnas cucrema. CBOOOIHBIE
KoJjeOanus. ['apMoHUYecKre KoaeOaHus

29 Kunematuueckoe u fTMHAMHYECKOE

OIHCAaHHUE KOJeOATEIbHBIX I[BI/I)KGHI/Iﬁ




DHepreTuyeckoe onucanue. BeiBo
JTUHAMHUYECKOTO OIMMCAHUS TAPMOHHYCCKHUX

30 KOJIeOaHUH U3 UX YHEPTETUIECKOTO U
KUHEMATHYECKOTO OIMMCAHUS

31 Ammuintyna u ¢asza xonedbanuit
[Tepuon n wactora konebanuii. [lepron
MaJIbIX CBOOOIHBIX KOIeOaHUN

32 MaTeMaTU4YeCcKoro MasTHuka. llepuon
CBOOOIHBIX KOJICOAHUI TTPYKUHHOTO
MasITHHUKA

1 3aryxatomue KojaeoaHus. BeIHyK1eHHbIE
koyieOanus. Pe3onanc

34 ABTOKOI€0aHUA

35 Pemienne 3agau

16 Ypoxk-koH(pepennus "MexaHn4ueckue
KOJIeOaHMs B MY3bIKQJIbHBIX HHCTpYMEHTaX"

37 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110
teMe "Mexannueckue Koiedbanus"

13 DIIeKTpOMarHUTHBIE KOJICOaHNs.
Kone6arenbHblil KOHTYD
®opmyna Tomcona. CBsi3b aMILTATYIbI

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYI0M CHJIbI
TOKa B KOJIEOATEITLHOM KOHTYpE

40 3aKOH COXpaHEHUsl SHEPTUU B UJI€ATTLHOM
KOJIe0aTeIbHOM KOHTYpE
3aTyxaromye J1eKTPOMarHuTHhIS

41 KosiebaHus1. BeinyX1eHHbIe

OJICKTPOMAruuTHBIC KoJIeOaHus




IIepemennsblii TOK. Pe3uctop u KoHAEHCATOD

42 B I[ENIU TIEPEMEHHOTr0 TOKa

43 Karyika M"HIYKTUBHOCTH B 1IeNTU
MEPEMEHHOTO TOKa

44 3akoH Oma 1l 2JIEKTPUUYECKOM 1enu
MEPEMEHHOTO TOKa
MonHOCTb IEPEMEHHOIO TOKA.

45 AMIUTUTYAHOE U ICMCTBYIONIEE 3HAUCHUE
CHWJIBI TOKA U HaIPSHKEHUS

46 Pe3oHaHc B aniekTpuuecKoi nenu

47 Pemenue 3agau
WneanbHblif TpancdopmaTop.

48 [IpousBocTBO, Iepenaya u nMoTpedIeHue
3JIEKTPUYECKON SHEPTUU
DKOJIOTHYECKUE PUCKU TIPU MPOU3BOJICTBE

49 aneKTpodHepruu. KynbTypa ncnosib30Banus
3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU

50 Pemenue 3agau

51 Pemenue 3anau

5 O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
TeMe "DJIeKTpOMarHuTHhIC KojaebaHus"

53 Mexanuyeckue BOIHbI. XapaKTepUCTUKHU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wnodpassyk u ynsrpassyk. Lllymosoe

3arpsi3HEHHE OKPYXKAIOIIeH cpebl




57

Pemenue 3amau

58

DJIEKTPOMAarHuTHHIE BOJIHBL. V3myueHne
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH

60

[IIxana >1eKTPOMarHUTHBIX BOJIH.
[IpumeHeHne 31eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[IpuHIMIBI pagUOCBSI3U U TEIEBUACHHUS.
Paguonokanus. DneKTpoMarHuTHOE
3arps3HEHUE OKPYKAIOLIEN CPEIbl

62

Kontposbnas padota mo teme "Kosebanus
Y BOJIHBI"

63

Cger. 3aKOH MPSIMOJIUHENHOTO
pacmpocTpaHeHHs CBETa

64

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
IPSIMOJIMHENHOTO PACIIPOCTPAaHEHUSI CBETA

65

Ortpaxenue cBera. [ockoe 3epkaio.
Cdepudaeckoe 3epkano

66

[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTesb NPeIoMIICHHUS.
[TonHOE BHYTpEHHEE OTPa’KEHHUE.
[IpenenbHbIN yroJ MOJHOTO BHYTPEHHETO
OTpakKeHUS

67

Pemienne 3amaq Ha MNPUMCHCHUC 3aKOHOB
OTpaXXCHUA U IMPEIIOMIICHUA CBETA

68

Xop tydeit B mpusMe. Jlucrnepeus cBera.
CnoxHbIN cocTaB Oenoro ceera. L{Bet




JInn3sl. @OKyCHOE pacCTOSIHUE U

69 ONTHUYECKas CUJIA JTUH3BI

70 [TocTpoenne n3o0paskeHui B IMH3aX U UX
cucrtemax. Y BeJIMYEHHE JIMH3bI
Pemenue 3a1ay Ha mocTpoeHue

71 HN300paKeHHH, MTOTy4aeMbIX C IIOMOIIBIO
JMH3

72 ['1a3 kak onTuyeckas cucrema

7 Pemenne 3amau. [Ipenensr npuMeHUMOCTH
reOMETPUYECKON ONTUKHU

74 CKOpOCTh CBETa M METOBI €€ U3MEPEHUS

75 Hucnepcus ceera

76 HNurtepdepenius ceeta

77 KorepenTHbie UCTOYHUKHU. Y CIIOBUS
HAOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3agau

79 [Ipumenenue natephepeHIun

80 Hudpakmus cBera

21 Hudpaknmonnas pemérka. Y cioBue
HaOJI0/IEHUS TJIAaBHBIX MAKCUMYMOB

82 Pemenue 3anau

23 [Toniepe4HOCTh CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemenue 3anau

85 CBeTOBBIC ABJIICHUS B IPUPOJIE

26 O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110

Teme "OnTuka"




87 KontponbHas padota no Teme «ONTHKA» 1
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXAHUKH. 3aKOHBI IEKTPOJIUHAMUKH U 1
NPUHIUI OTHOCUTEILHOCTH

29 [ToctynaTel cnenuaibHON TEOPUHN 1
OTHOCHUTEIIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOW UHTEPBAIL.
[IpeoOpazoBanus Jlopenma. Ycnosue

90 MPUYUHHOCTH. OTHOCUTEIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHUE BPEMEHU U
COKpAIllEHUE JITTHHBI

91 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN 1
YaCTUILIbI

9 CBs13b Macchl C SJHEPTHEN U UMITYJILCOM 1
PENSTUBUCTCKON YaCTULIbI. DHEPI U IOKOS

93 PaBHOBECHOE TEMIOBOE U3ITYyUEHUE 1

94 3akoH cmernieHus: Buna 1

95 ['unore3a M. Ilimanka o kBanTax. @OTOHBI 1

96 OHeprust 1 UMIyNbe GOTOHA 1

97 ®dotoadpdext. OnbiTer A. I'. CToneTona. |
3akonsl Pororddexra

08 VYpaBuenue DitnmTeitHa 1715 GoTodddekra. |
"Kpacnas rpanuna" ¢ororpdexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa 1

100 BomHOBEIE cBOIICTBA YaCTHUII 1
Bonnsl ne bponns. JlnuHa BOIHBL 1€

101 Bpotiins u pasmepsl 001aCTH JTOKATU3AIIH 1

JBUKYILIEHCS YaCTULIBI




102

KopnyckynsipHO-BOIHOBO! Ayanusm

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka usmMepeHuit B MUKPOMHUPE.

104 COOTHOILICHHS HEOTTPEAEIEHHOCTEN
['eitzenbepra

105 Pemenue rpaduueckux 3agau

106 Pemenue pacu€THbix 3amau
KonTponpHas padora o temam: "OCHOBBI

107 CTO", "KoprnyckyJspHO-BOJIHOBOI
Tyanusm"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOCHHUS aTOMA.
[Tnanerapuas moaens aroma Pesepdopna

109 IToctynatel bopa

110 Bune! ciektpoB. CekTp ypoBHEH 3HEPIUH
aToMa Bojopoza

11 CrioHTaHHOE U BBIHY)KJIEHHOE U3JTyuYeHUE
cBeTa

112 Jlazep
Hyxnonnas monens sinpa ['eiizenOepra-

113 WBaHeHKoO. 3apsia 1 MacCOBOE YMCIIO sJIpa.
H3oTonsl. PagnoakTuBHOCTH
3aKOH paJnoaKTUBHOrO pacnaga. CBoiicTBa

114 MOHU3HUPYIOUIETO U3NlydeHus. Biausinue

PAANOAKTUBHOCTHU HA KUBBIC OPTaHHU3MBI.
Jo3umerpus

115

DOHeprus CBSI3U HYKJIOHOB B sipe. A nepHbie
cuibl. Jledekt maccol siapa. SnepHoie
peakuuu. SnepHeie peakTopsl. [IpoGiembr




YIPABIIIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJOTHMYECKUE ACTIEKThI PA3BUTHUS SAECPHOU
SHEPreTHKU

116

Mertoabl perucTpaluu U UCCIe0BAHUS
37eMeHTapHbIX yacTull. DyHaaMeHTalbHbIE
B3aUMOJEUCTBUA. bapnoHbl, ME30HBI U
nentoHsl. [Ipeacrasnenune o CtangapTHOM
Mozenu. KBapk-rimtooHHas MOAENb aApOHOB

117

®usuka 3a npeaenamu CTaHiapTHON
Mozenu. TémHas Marepus U TEMHas
sHeprus. EnuHCTBO pU3NUeCcKoil KapTHHBI
Mupa

118

Oransl pa3BUTHS aCTPOHOMMH. 3HAUEHUE
aCTPOHOMHHU

119

[IpuMeHUMOCTD 3aKOHOB (DU3HKHU TSI
0OBSICHEHUS IPUPOIBI KOCMUUYECKHIX
00BEeKTOB. METO Il aCTPOHOMHYECKHUX
HCCIICIOBaHUM

120

CoBpeMeHHbBIE ONTHYECKUE TEIECKOTIHI,
pazuoTenecKomnsl, BHEaTMOCc(hepHast
ACTPOHOMHS

121

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
3BE3/bl, MJIAHETHI, UX BUJUMOE JBUKECHHE

122

Conueunas cucrema. Comure. ConHeunas
aKTUBHOCTbH. MicTounuk sHepruun ConHia u
3BE3

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
Jwnarpamma "criekTpanbHbINA KJIacc —




CBETUMOCTD"

124

3Be3 bl TIaBHOU MOCIEN0BATEILHOCTH

125

Buyrpennee ctpoenue 38€311. CoBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUH U
sBoronny CoJIHIA ¥ 3BE34. DTambl )KU3HU
3BE3N

126

Muteunsiii [Iyte — nama [Manaktuka. Tursl
rajakTuk. YEpHbIE ABIPHI B s/Ipax rajJakTHK

127

Bceenennas. Paciimpenne Beenennoii. 3akoH
Xa66ma. Teopust bonbioro B3pbIBa.
PenukroBoe uznyuenue

128

MacmrabHas cTpyktrypa BeeneHnHoii.
Meraranaktuka

129

Hepeménnbie mpoOieMbl acCTpOHOMUU

130

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccmenqoBaHue MarHUTHOTO ITIOJIST
IMOCTOSTHHBIX MAarHUTOB' MIIH
"UccnemoBaHue CBOMCTB
deppomarneTrrkos" i "HccnenoBanue
JIEHCTBHSI TIOCTOSIHHOT'O MarHuTa Ha PaMKy C
TOKOM"

131

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue cunel AMnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIIepa OT CUJIbI TOKa"
unu "OnpeneneHue MarHUTHON MHIYKITUU
Ha OCHOBE M3MEpEHUs CUiibl AMriepa"

132

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS




ANIEKTPOMATHUTHON MHIYKIUU'" HIIN
"OnpeneneHne UHIYKIIMA BUXPEBOTO
MarHuTHOTO 1mojs"

133

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUSA CAaMOMHIYKIIUN"
i "COopKa MOJENH 3JEKTPOMArHUTHOTO
reseparopa"

134

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue nmeproia CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TPY>KUHHOTO
MasiTHUKOB"

135

DuU3NYECKU MPAKTUKYM 10 TEME
"IIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM
MasiTHUKE"

136

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOr0 TOKa 4epes
HOCJIEI0BATENIBHO COETMHEHHBIE
KOHJEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIENIY IEPEMEHHOTO TOKa"

137

DuU3NYECKU MPAKTUKYM 10 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

138

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenne nokazaresns NpeaoMIeHUs
crexia" win "[lomydeHne n300pakeHus B
CHCTEME U3 IIOCKOTO 3€pKajia U JUH3BI"

139

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsIHUA OT BElleCTBa (Ha mpuMepe




x*uakux nuH3)" unn "3mepenue
(OKYCHOTO PaCcCTOSIHHS PaCCEUBAIOIITUX
H3"

140

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HaOnronenue nudpakunu, vHTEpGEepeHIun
U ToJsipu3anuu ceera'

141

DuU3NYECKU MPAKTUKYM 10 TEME
"OnpeneneHye UMITyJIbCa U SBHEPTUU
PENATUBUCTCKUX YacTHIl (110 GoTorpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nose)"

142

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue nocrossHHoM [ lnanka Ha
OCHOBe uccienoBanus Gporordpdexra” wim
"UccnegoBanue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMO]T OT HAMpPsKEHUs "

143

DuU3NYECKU MPAKTUKYM 110 TEME
"UccnenoBanue cekTpa pa3peskeHHOTo
aTOMapHOTO BOJIOPO/Ia U U3MEPEHUE
noctosiHHOM Pundepra"

144

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue paguoakTUBHOTO (poHa ¢
MCIIOJIb30BAaHUEM JI03UMETpa" Win
"H3yueHne noriomeHus 0eTa-4acTuiy
aTroMUHAEM"

145

DuU3NYECKU MPAKTUKYM 10 TEME
"Habmroienus 3BE34HOTO HEOA
HGBOOPY)KéHHBIM TJIa30M C UCIIOJIB30BAHUEM
KOMITbIOTEPHBIX IIPWIOKECHUN IS




oTpeieNieH s TIOJI0KEHUsT HeOECHBIX
00BEKTOB HAa KOHKPETHYIO JAaTy: OCHOBHBIC
co3Be3aust CEeBEpHOTO MOMYIIApHs U SIPKUE
3BE31b6l" win "HaOmroneHus B TENECKOI
JIyHbI, mUIaHET, TYMAaHHOCTEN U 3BE3THBIX
CKOIUICHUI"

146

O0001IeHre U cUCTEMATU3AIMS 3HAHU.
Ponw ¢usuku u actpoHOMUHU B
9KOHOMMYECKOM, TEXHOIOTHIECKOM,
COITMATbHOM M ATUYECKOH chepax
NCATCIIBHOCTHU YCJIIOBCKA

147

O0001IeHre U cUCTEMATU3aLMs 3HAHU.
Ponb u MecTo Gpu3uku 1 aCTpOHOMHH B
COBPEMEHHOM Hay4HOU KapTUHE MHUpa

148

O06o0011eHNe U crcTeMaTU3alus 3HAaHUH.
Pounb ¢puznueckoit Teopun B HopMupoBaHUH
MPEACTABICHHUH O (PU3NYECKO KapTHHE
MUpa, MeCTO (U3NICCKON KapTUHBI MHpA B
00IIeM psITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O IPUPOIC

149

O0001eHUE U CUCTEMATU3ALMS 3HAHUHN 110
teme "Kunematuka"

150

O00011IeHUE U CUCTEMATU3ALMS 3HAHUHN 110
teme "Kunemaruka"

151

O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
teme "lunamuka"

152

O00011IeHrE U CUCTEMATU3AIMS 3HAHUN 110
teme "CTraTtuka TBeporo tena"




153

O06o01IeHre U cucTeMaTHU3aus 3HAHUN 110
TeMe "3aKOHBbI COXPAaHEHUSI B MEXaHUKe"

154

O06o0011eHNe U cUCTeMaTU3als 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

155

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teme "Tepmonunamuka. TennoBbie
MAaIvHe!"

156

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBkie Tepexoab”

157

O00011IeHrE U CUCTEMATU3ALMS 3HAHUN 110
Teme "DnekTpudeckoe mnoie"

158

O06o0011eHNe U cUCTeMaTU3aIs 3HAHUH 110
teMme "[1oCTOSHHBIN 7eKTpUYECKUil TOK"

159

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teme "Toku B pa3nyHbIX cpenax”

160

O00011IeHUE U CUCTEMATU3ALMS 3HAHUHN 110
Teme "MaruutHoe noie"

161

PesepBHeIil ypok. O600IICHHE U
CHCTEMATHU3aLMsA 3HAHUH 110 TEME
"DneKTpoMarHuTHas UHIYKIus"

162

PeszeprubIit ypok. O6001IeHNE 1
CUCTEMATHU3ALMs 3HAHUHN 10 TEME
"Mexaundeckue koneoanus"

163

PeseprubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allus 3HaHHU 110 TeMe
"DreKTpoMarHuTHbIE KoeOanus "




164

PesepBHeIil ypok. O600IICHHE 1
CUCTeMaTH3alus 3HaHHU 110 TeMe
"MexaHU4YEeCKHE U AIEKTPOMArHUTHbBIE
BOJIHBI"

165

PesepBHelil ypok. O600IICHHE U
cucTeMarTu3aims 3Hagui mo reme "Oortuka"

166

PeseprubIit ypok. O6001IeHNE 1
cucreMarusaius 3HaHui mo reme "OCHOBBI

CTO"

167

PeseprubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allus 3HaHHU 110 TeMe
"KopnyckynsipHO-BOJIHOBOM ayanu3m"

168

PeseprubIit ypok. O6001IeHNE 1
cucTeMatusanys 3Hagui mo treMe "dusuka
aroma'"

169

PesepBHelil ypok. O600IICHHE 1
cucreMarusanus 3HaHui no reme "dusrka
aTOMHOTO Si7[pa M 3JIEMEHTApPHbIX YacTulr"

170

PesepBHeIil ypok. O600IICHHE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
"JneMeHTh! acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 10 kimace/ KacesinoB B.A., O6111ecTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «J[PODAY; AxuimonepHoe o61miecTBo «3maTreascTBo
«IIpocsemenue»

» dmsuka, 11 krace/ KacessnoB B.A., OGmiecTBO ¢ OrpaHUdeHHOMN
OTBETCTBEHHOCTHIO «J[PODAY; AkinonepHoe odiecTBo «M3aaTenbcTBO

((HpOCBGHlGHI/IG»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

[HOP - KNHEMATHUKA - IIKOJIbBHAA ®U3MKA 9-11 KJIACC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
http://class-fizika.ru/

https://resh.edu.ru/for-pupil
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