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MNOACHUTEJBHASA 3AIINCKA

ITporpaMMa 10 @u3uke Ha YpOBHE CpeJHEro oO0Iero ooOpa3oBaHus
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUH U TpPEOOBAHUH K pe3ysIbTaTaM OCBOECHMS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeacrasieHHbix B ®I'OC COO, a
Takke ¢ ydéroMm (enepaibHON pabodeit mporpaMmmbl BocnuTanus u KoHnenun
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENbHBIX OPraHU3ALMIX
Poccuiickoit ~ ®enepany,  peaqu3yOIIMX  OCHOBHbIE  00pa3oBaTelIbHBIC
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 mno ¢u3uke Aa€T NpeACTaBICHUE O MLENAX, COACpP)KAHUH, OOIIeH
cTpareruu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpEeACTBAMU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKH 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 MNpodhecCHOHANTBHOTO 00pa30BaHUsl MO Pa3IUYHBIM  (PU3HUKO-
TEXHUYECKUM U MHKEHEPHBIM CIELMAIIBHOCTSIM.

B nporpamme mno ¢Qusuke ONpenensroTcs IUIAHUPYEMBIE pEe3yJbTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO OOIIETr0 0Opa30oBaHUs: JINYHOCTHBIE,
MeTanpeaMEeTHbIE, MpeaMeTHble (Ha  yrimyOnéHHoMm  ypoBHe). Hayuno-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBaHUM K JIMYHOCTHBIM,
METANpPEeIMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOydYarolUXCsl, OCBOMBLIMX
nporpaMMy 1o (u3MKe Ha YpPOBHE CpenHero obmero oOpa3oBaHHs Ha
yr1yONIE€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 YUUTEIAMHU (PU3HUKH JIJIs1 COCTABJIEHMSI CBOMX pab04YMX IIPOrpaMM.

ITporpaMMa no u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUMUTENEH U
IPEIOCTABIAECT BO3MOXKHOCTH I peaIM3alUd pa3IUYHbIX METOJUYECKHX
NOJIXOJOB K MpernofaBaHUi0 (U3UKH Ha YrIyOJEHHOM YpOBHE IMpPH YCJIOBHU
COXpaHEHHUs 003aTeNbHOM YaCTH COACPKAHUSI Kypca.



dusnka Kak Hayka O HamOoJjee OOIIMX 3aKOHaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoiieM mupe. LLkonpHbIN Kype HU3HKH — cCTEMOOOpa3yOIUii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB U SIBICHUH, M3y4yaeMbIX XuUMUEH, Ouojoruei,
dbusnueckoit reorpadueir u acrpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHEe (U3UYECKUX 3HAHHUM Ompenenusio XapakTep U OypHOE pas3BHUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIyYE€HHsI HOBBIX MATE€pPHAJIOB C 3aJlaHHBIMM cBoWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromierocs, B (popMupoBaHHE YMEHUN NPUMEHSATh HAy4YHBIN
METO/I IO3HAHUSI TP BBIMOJIHEHUN UMHU Y4eOHBIX UCCIIEIOBaHUM.

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

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

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepual Kypca (HU3MKU
o0beMHEH BOKpYr (u3nueckux Teopuidl. Beaymmm B Kypce sBisgercs
(dopMUpOBaHUE MPEICTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
noJIe.

Hoesn zymanumapuzayuu. EE peanusanys NPEANonaracT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMana (PU3MUYECKON HAyKH, OCMBICICHHE CBS3M pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM oOOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMHU M 3KOJIOTHYECKUMH MPOOIEMaMH.

Hoen npuxnaonon nanpagnennocmu. Kypc ¢pusuku yriay0iaEHHOTO ypOBHS
IPEIOoJIaracT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHUYECKMX M TEXHOJOTHYECKHX
NPUJIOKEHUH HW3YYEHHBIX TEOpuUd M 3akoHOB. llpu 3TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MpPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoen 3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHHS JJIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX HKOJIOTMYECKUM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH U TEXHOJOIHH, a Takke 00CYXIEeHHUA
po6JieM palOHAIBHOTO MPUPOIONIOIH30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

OcBoeHnue cofiep>kanusi MPOTPaMMBbI 10 (GU3HKE JTOKHO OBITH OCTPOCHO Ha
IPUHLINAIIAX CUCTEMHO-EATENBHOCTHOrO noaxona. s Gusnku peanusanus 3THX
IPUHLIMAIIOB 0a3UpyeTcsl Ha MCIIOJIb30BAaHUM CAMOCTOSITEILHOTO DKCIIEPUMEHTA Kak
IIOCTOSIHHO JIeHCTBYMOIIEro Qakropa ydeOHoro mnpouecca. g yriayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITEBHOTO YYEHHUYECKOTO 3SKCIEPUMEHTA,



BKJIFOYAIOUIETO (PpOHTaIbHBIE YYEHHUECKHE OIBITHl MPH H3YYEHUH HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOThl MpakTHUKyMa. [Ipr 3TOM BO3MOKHBI
IBa crocoba peanu3zauud (PU3MYECKOro TNpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoaUTCs au60 B KoHIe 10 u 11 kmaccos, 1ubo0 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — 370
UHTErpanuss padoT TPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX padoT, KOTOPHIC
IpOBOASATCS B Ipolecce u3ydeHus paszzaena (temsl). [Ipu sTom mon paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE MCCIEI0BAHUE, KOTOPOE MPOBOJIUTCA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIaroBoi HHCTPYKIIUH.

B nporpamme mno (@usMke cuUCTeMa YYEHHUYECKOrOo HKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpakTUKyMa MpeJCTaBieHa €IWHBIM mepeyHeM. Bridop
TEMATUKU U1 3TUX BUAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEH MOYypOYHOIO
IJIAaHUPOBAaHMUSI U OCHalleHus kabuHera ¢usuku. [Ipu »TomM oOecrneunBaeTcs
OBJIaJiIcHUEe OOYyYaIOUIUMHUCS YMEHUSMU TMPOBOJUTH TPSIMbIE U KOCBEHHBIC
U3MEPEHUs], UCCIIEeIOBAaHUS 3aBUCUMOCTEH (DU3MUECKHX BEJIMYUH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACUETHBIX W KayeCTBEHHBIX
3amad. Ilpu aTom 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jla4M C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHON (PU3MUYECKON MOJEIbIO, MO3BOJISIONINE TPUMEHSTD
U3yYEHHbIC 3aKOHbl U 3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, Tak U
UMHTErpUpysl MPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3zAenoB. g KaueCTBEHHbIX 3a7a4
IPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEACKA3aHUe MPOTEKAHUS
bu3nYecKuX SBJICHUM U MPOIECCOB B OKPYXKAIOIICH KU3HU, TpeOyrolrue BbIOOpa
buznyecKoil MoAeNu A CUTYallluu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanumsmu DPI'OC COO k MarepuanbHO-
TEXHUUYECKOMY OOECIICUCHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTO
YPOBHSI Ha YPOBHE CPEJIHEr0 OOLIEro 00pa3oBaHUsl 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 JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOe o0OopyaoBaHue (GopMupyercs B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMMe Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIUil s
UCCJIEIOBAHMUSI  M3YyYae€MbIX  SIBIIGHUA MW  MPOIECCOB, AMIIUPUYECKUX U
(GbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

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



OJTHOTO KOMIUIEKTa Ha JBYyX oOOydJaromuxcs. TeMaThudecKhe KOMIUICKTHI
71a060paTOPHOTO O0OPYMOBAHMS JOJDKHBI OBITH TOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOPHH.

OCHOBHBIMU TIETISIMU U3Y4eHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

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

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

dbopMHpOBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYCeHUS OCHOB
CTPOCHHMSI MaTepPHH U ()YHTAMEHTAIBHBIX 3aKOHOB (DU3HKH;

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

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

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

JlocTimkeHne dTUX TieNield 00eCTIeUrBACTCSl PEIICHUEM CIEAYIONNX 3a/1a4d B
mpoliecce n3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUS:

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

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

OCBOGHHE CIIOCOOOB pEIICHHUS PA3UYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nYecKol MOJENBI0, 3a/ad, MOJAPA3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/IaHUE
bu3nYecKo MOJeNH, aJeKBATHOW YCIOBHUSM 3ajJadd, B TOM 4HCIE 3aaad
WHKXCHEPHOTO XapaKTepa,;

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

OBJIAJICHUE METOJaMH CaMOCTOSTCIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GU3MYECKUX  SKCICPUMEHTOB, aHajdW3a W HWHTEpIpeTanud WHGOPMAIINH,
oTpesieNIeHUs JOCTOBEPHOCTH MOJyUYEHHOTO Pe3yJIbTara;

CO3/aHME YCJIOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIIEIOBATEIHCKOM,
TBOPUYECKOH JIeATETHHOCTH;



pa3BuTHE WHTEpeca K chepaM nmpodhecCHOHATHFHON ASSTENHHOCTH, CBI3aHHON
¢ pU3UKOM.

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

Ha uzyuenue ¢pusuku (yrayOna€HHBINA ypOBEHb) HA YPOBHE CPEIHEr0 OOIIETo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HENEIIO),
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 PAOOT M OMBITOB € YYETOM HMHAWBHUIYaATIbHBIX
0COOEHHOCTEH 00yJarOmUXCs.

COJAEPXKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTOA NO3HAHUSA NPUPOABI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo1 Mo3HaHUS U
METO/Ibl UCCIIEI0BAHUS (PUBUUYECKUX SIBJICHUU.

DKCHEepUMEHT M TeOopusl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CriocoObl  u3MepeHus: (U3MUECKUX BEIMYMH (AHAJIOTOBbIE M LHU(POBBIC
U3MEpUTEIbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

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

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKa,
abCOMIOTHO TBEPIOE TENO, HACATbHAS KUAKOCTh, HACAIBHBIA Ta3, TOYCUHBIN
3apsn). ['unoresa. dusnueckuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH. Du3ndecKas
TEOPHUSL.

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

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxKmuKym.

M3mepeHne cuiibl TOKa M HANPSXKEHUS B LEMNU TMOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U U(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HakoMcTBO C nudpoBoii taboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(bu3NYECKUX BEMYUH MPU MOMOIIY KOMIBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.



Mexanuueckoe ABMKEHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pannyc-BekTop MarepuasibHOW TOYKHM, €r0o MPOEKIMM HAa OCH CHUCTEMBI
KoopauHart. Tpaekropusi.

[lepemerienne, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMbl KOOPAMHAT.
Clio)xeHue NnepemMenIeHuil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPSIMOJIMHENHOE IBH>)KEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MAaTEPUAJIbHOM TOUYKU OT BPEMEHU U HX
rpaduku.

CBoOomHOoe manmeHue. YcKopeHue cBoOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOTO0 MO/ YIjoM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEpUAIbHON TOYKH OT BPEMEHU U UX IPpaQUKU.

KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHas CKopocTh. llepwon m yacTtoTa oOpaiieHus.
[{eHTpocTpeMuTeENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE TMPOLECCHI: CIUIOMETP,
JNBUKEHUE CHapsOB, LEMHbIE, IIECTEpEHYAThIE W PEMEHHBIE IEpeaadH,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mogenp cuctemsl OTCYETA, WUIFOCTpPALUsd KUHEMATHYECKUX XapaKTEPUCTHK
JBH>KCHUS.

Crioco0Obl uccine0BaHus IBUKEHUIA.

WnrocTpanus npeaenbHoro nepexoia i \3BMEpEHNe MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCIIOJIL30BAHUEM MEXaHU3MOB.

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

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

Hamnpagsnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOil CKOPOCTH B PELYKTOPE.

CpaBHEeHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OJHOTO U TOTO XKE
TeJIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

N3ydeHre HEpaBHOMEPHOTO ABMIKECHHUS C LEIbIO ONPEAEIECHUsS MTHOBEHHOM
CKOpOCTH.

N3mepeHne ycKOpeHUs MpU NPSIMOJMHENHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHM IPH PABHOYCKOPEHHOM
JBH>KCHUU.

H3mepenne  yCKOpeHHST  CBOOOJTHOTO aJICHUS (pexoMEeHJ0BaHO
UCIIOJIb30BaHue 1TU(PPOBOI TabopaTopun).

W3yyenue paBMKEeHHS Tena, OpOIIEHHOro Topu3oHTaldbHO. [IpoBepka
TUIIOTE3bl O TMPSIMOM MPONOPUMOHAIBHOM 3aBUCHUMOCTA MEXAY JaIbHOCTBIO
MOJIETA U HAYAJIbHOU CKOPOCTBIO TENA.

N3yueHne IBHXKEHUS Tella MO OKPYKHOCTH C ITOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojaa oOpalieHUs: KOHMYECKOro MasTHHKA
OT €T0 ITapaMeTPOB.

Tema 2. /lunamuxa.

ITepsbiii 3ak0H HproroHa. HMHepumanbHbie cucTeMbl OTcYéTa. llpuHUMN
oTHocutenbHOCTH ["anmunes. HenHepuuanbHble cucTeMbl OTCU€Ta (OIpeesieHue,
IPUMEDBI).

Macca tena. Cuna. [IpuHUIuMI cyneprno3uiuy CUil.

Bropoi 3akoH HproToHa /U151 MaTepruaIbHON TOUKHU.

Tpernii 3akoH HproTOHA 17151 MaTepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATNOTEHUs. OKBHBAJEHTHOCTh TPAaBUTALMOHHOW H
WHEPTHOM MAaCCBI.

Cuna TsoKecTu. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO TAJCHHS OT BBICOTHI
HaJl TOBEPXHOCTHIO TIUIAHETBI M OT reorpaduueckoil mupoThl. [[BUkeHue
HEOECHBIX TeJ U UX CYTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBuxyierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEeHHS! CKOJIBKEHHS W CUJIa TPEHUS
nokosi. Koapduument tpenusa. Cuna cOnpoTHUBICHUS TNpPU JBUKEHUU Tea B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUSL.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHn4eckrue yCTpPOWCTBA M TEXHOJOTUYECKUE NPOLECCHI: IMOAIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HabGnronenue nBUKEHUs Tell B MHEPUUAIbHBIX U HEMHEPIIMAIBHBIX CUCTEMAaX
OTCYETA.

[IpuHIMIT OTHOCUTETBHOCTH.

Kauenne AByX HWIMHAPOB WIM ILIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHHE  PaBHOACHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHUI  C
MIPOM3BEICHUEM MACChI TEJIA HA €r0 YCKOPEHHUE B MHEPIIMATIBHOW CUCTEME OTCUETA.



PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YyJIbTAaTE B3aUMOIECUCTBUS TEIL.

N3Mepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKkOpeHHOM NOABEME U NAJCHUU.

[{eHTpoOexKHBIE MEXAHU3MBI.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

N3mepenre paBHOACUCTBYIONIECH CUJI TIPU JABUXKEHUH OpYyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TruUMOTE3bl O HE3aBUCUMOCTH BpPEMEHM JBUKEHHUS Opycka IIo
HAKJIOHHOM INTOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
PE3UHOBOM 00pa3siie, OT uX aedopMariuu.

N3yueHne NBUKEHUS CHUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne koddduiimenta TpeHus: MO BEIUUYHUHE YTIIOBOTO KO3(duirenTta
3aBucuMOCTH Fop(N).

HccnenoBanue nBHXKeHHsI OpycKa MO HAKJIOHHOW IMJIOCKOCTH C NMEPEMEHHBIM
K03 dULIMEHTOM TpEeHHUS.

W3yyeHue ABMKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AlGcomoTHO TBEpAOe Teno. I[locTymarenbHoe M BpallaTelbHOE JBHXKEHUE
TBEpHOro Tena. MOMEHT CHJIbI OTHOCUTEIBbHO OCH BpaileHus. [lmeuo cuibl.
CnoxeHune CUJl, TPUJIOKEHHBIX K TBEpAOMY Teny. LIieHTp TskecTu Tena.

YcnoBust paBHOBECHS TBEPAOTO TeEIA.

YcroitunBoe, HeyCTOMYNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA U TEXHOJOTHMYECKHE MPOLECCHl: KPOHIITENH,
CTPOUTENBHBIN KpaH, PEIIETYATHIE KOHCTPYKIHUU.

Hemoncmpauyuu.

VY ci10BUsL paBHOBECHSL.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

HccnenoBanre yclIOBUM paBHOBECHS TBEPIAOTO TeNd, HMEIOLIErO0 OCh
BpaLICHUS.

KoHcTpynpoBaHne KpOHIUTEMHOB U PACUYET CUII YIIPYTOCTH.

N3ydeHne ycTOMUNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAAb ONOPBHI.

Tema 4. 3axonwl coxpanenus ¢ mexanuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUaAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBbI MaTEpUAIIbHBIX TOYEK. TeopeMa o0 IBHKEHHUH LIEHTpa Macc.



WMITyibC CHITBI M ©3MEHEHNE UMITYJIbCA TENA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMIlynbca MaTepuanbHOM Touku. I[IpencraBieHue o COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cumel Ha MasioM W Ha KOHEYHOM TmiepemernieHun. [ paduuaeckoe
npecTaBieHue paboThl CHIIBI.

MoniHoCTh CHUJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUN MATEPUAIBHON TOYKH.

[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAsE >3HEprus.
[ToreHuuanbHass SHEPrust ynpyro AeQopMuUpoBaHHOW MpyxuHbL. lloTeHnmanbHas
DHEPrusl Tejla B OJHOPOJHOM IpaBUTAUMOHHOM moje. [loreHnumanpHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIe OJHOPOJIHOTO Iapa (BHYTpH M BHe Iapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TPEThbsi KOCMUYECKasE CKOPOCTb.

Cesi3p pabOThl HEMOTEHIHUANIbHBIX CHJI C HW3MEHEHHEM MEXaHWYEeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymu s uACadbHOM >KUAKOCTU KAaK CIEICTBUE 3aKOHA
COXpPAaHEHUS MEXaHUYECKON IHEPTUH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJIOMET, KOMNEP, MNPYNKUHHBIA THUCTOJET, THUPOCKOI, (UTypHOE KaTaHHE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOIIHOCTHU CHUJIBL.

M3MeHeHue 3Hepruu Tea Mpu COBEPILICHUU PabOTHI.

B3anmuble npeBpamieHuss KUHETUYECKOM M TNOTEHLUAIbHOM JHEPTUU IIPU
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTHH MPU CBOOOTHOM TaICHHH.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

N3mepeHne nMmyJiibea Telia o TOpMO3HOMY MYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJEIU 3JIEKTPOMOOUIIS M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCA TPU YIIPYTOM B3aUMOJEHCTBHHU.

N3mepeHre KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY MTYTH.



CpaBHEeHHE U3MEHEHUS MMOTCHIUAIbHONW SHEPTUH MPYKUHBI C pabOTOM CHUJIIBI
TPEHUSL.

Onpenenenue padOThl CHIIBI TPEHHUS NPHU JABWKEHUHM Tella 10 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3nka 1 TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJsIpHO-KMHeTnyeckon Tteopun (MKT), ux
onbITHOe oOocHoBaHue. Jluddysus. BbpoyHOBCKoe JBIKEHHE. XapakTep
JBW)KCHUSI M B3aMMOJICHCTBUS YaCTHUIL] BellecTBa. Monenn CTpOeHHs Tra3oB,
KUIKOCTEH M TBEPABIX TN M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX
mozaened. Macca u  pasMepel MoJekyn (aromMoB). KommuecTBo BelecTsa.
[TocTosinHass ABoraapo.

TennmoBoe paBHOBecue. TemmepaTypa W crocoObl e€ um3mepenus. lllkana
temneparyp Llenbcus.

Mopenp uaeanbHOro raza B MOJEKYISIPHO-KMHETHYECKOW TEOPHUH: YACTHIIbI
ra3a JBUKYTCS] XaOTUYECKU U HE B3aUMOJIEUCTBYIOT JPYT C IPYTrOM.

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkana temneparyp KenbBuna). 3akon JlanbroHa. M3omponecchl B
UJealbHOM Ta3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MeXIy [JaBJIE€HUEM U  CPEIHEHW KUHETHYECKOM  SHEeprueu
MOCTYINATEIbHOTO TEIJIOBOTO JIBMXKEHUSI MOJIEKYJl HJICAIbHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIbHOIO ra3a).

CBs13b a0COIIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEH
KMHETHYECKOW 3HEPTHUEN IMOCTYNaTEeIbHOIO TEIJIOBOrO IBM)KEHHS €€ YaCTHULI.

TexHn4ecknue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLIECCHL: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMAaTEPUAJIOB.

Jlemoncmpayuu.

Mopenu qBUKEHUS YaCTHUL] BELIECTBA.

Mopens OpOyHOBCKOTO JBUKEHMUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddyszust sxuaKocTen.

Mogaens onbita IlITepHa.

[IpuTsykeHre MOJIEKYI.

Mopenu KpUCTaJuIMYeCKUX PEMIETOK.

HabGmrogenue u rcciieqoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEX]Ty TOpsYeil U XOJI0THOM BOJOM.



W3yyeHne H30TEpMUYECKOro Mpouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUU IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHEIIHNE U BHYTpEHHHE MapaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CUCTEMBlI KaK CPEIHHUE 3HAYEHHUSI BEJIUYMH, OMHUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepMmoauHamukd. (CaMoONpou3BOJbHAS — peslaKcauus
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopgenp wuaealbHOrO raza B TEPMOJWHAMUKE — CHCTEMAa YpPAaBHEHHIL:
ypaBHeHUe MenpaeneeBa—KianeiipoHa U BbIpaXX€HUE JJIsi BHYTPEHHEW DHEPIUM.
VYcnoBusi IPUMEHUMOCTH 3TOW MOJENH: HU3Kasi KOHUEHTPALUsI YaCTHUIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruud OJHOATOMHOTO WJI€alIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

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

Tennomepegaya  kak  crmoco0  W3MEHEHHUS ~ BHYTPEHHEW  DHEpruu
TEPMOJMHAMHUYECKOW  cucTeMbl 0e3  coBepiieHus paborel.  KonBekuus,
TEIUIONPOBOJAHOCTD, U3JTyUYECHHUE.

KomnuectBo Ttemnotel. TenmnoéMkocTh Tena. YaenbHass W MOJIIpHAs
TEINIOEMKOCTH BeleCTBA. YpaBHeHue Manepa. YaenbHas TEIIOTa CrOpaHus
TorumBa. Pacuér kommuecTBa TEMIOTHI mpu Temionepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKkOH TepMOAMHAMHUKW. BHyTpeHHsAss »sHeprus. KoimuectBo
TEIJIOTBI W paboTa KAk Mepbl HW3MEHEHHWS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

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

Bropoii 3akoH TEpMOAMHAMHUKH JUII  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO NEpeaTh TEIUIOTY OT 00Jiee X0IOAHOro Tena K 0oyiee HarpeTomy 0e3
kommneHcanuu (Knaysuyc). HeobpatumMocTh NpUPOIHBIX MPOIIECCOB.

[Tpuniunsl aecTBus TerioBbix MamuH. KII/I.

Maxkcumanbaoe 3nauenue KITJI. [ukn Kapho.



DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrarenei. TemmoBoe
3arpsA3HEHHUE OKPYXKAIOIIEH CPEMBI.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTHYECKHME ITPOLIECCHI: XOJIOAUIIBHUK,
KOHJUIIMOHEP, AU3EIbHBIA W KapOIOpaTOpHBIA JBUraTeNd, HapoBas TypOWHa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWUIM3alUs «TEIUIOBBIX» OTXOIOB C
UCIIOJIb30BaHUEM TEIUIOBOTO HAcOCA, YTHIIM3AUs OMOOPTraHMYECKOTrO TOILIMBA IS
BBIPA0OTKH «TETIOBOI» U 3JICKTPOIHEPTHUH.

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHUH.

Bo3gyuiHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTHH.

HccnenoBanue annabaTHOTO mpolecca.

KoMmnbroTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annadbaTHOTO mpolecca.

N3ydeHne B3aMMOCBA3UM DHEPTHM MENKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPBI KATIEHUS KUIKOCTEM.

Tema 3. Acpecammnvie cocmoanusn eeuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcauus. VcmapeHue W KureHue. Y JenbHas
TEIJI0Ta MapooOpPa30BaHUsL.

HacpllieHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIIEHHOTO Iapa OT TEMIIEPATypPhl, UX HE3aBUCUMOCTh
0T 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIIEPaTyphl KUIIEHUS OT JaBJICHUS
B KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIaXKHOCTD.

Tsépnoe teno. Kpucrammmueckue u amopubie Tena. AHU30TPOIUS CBOWCTB
KkpuctayuioB. IlmaBieHne u Kpucrayumsauus. Y IelIbHAas TEIJIOTA IUIABJICHUS.
Cyb6numarwsi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux aepopmarui.

TennoBoe paciupeHre KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacimperne. AHTapMOHHM3M TEIUIOBBIX KOJIEOaHHI YaCTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIUpeHHsl Tell (Ha KaYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpTUU B (Pa30BbIX MMEPEX0aX.

VYpaBHeHuUe TerIoBoro OanaHca.



[ToBepxHocTHOE HaTskeHHe. Koah(dUIMEeHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanumisipasie siBinenus. /aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUAKOCTH.
®opwmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauyuu.

TemnnmoBoe pacmMpeHue.

CBOIICTBa HACBHILLICHHBIX IAPOB.

Kunenwne. Kunenne npyu noHM>KEHHOM JIABJICHUU.

W3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnBITHl C MBUIBHBIMU TUIEHKAMHU.

CmauvnBaHue.

Kanumisipasie aBieHUs.

Mojenn HeHbIOTOHOBCKOM KUJIKOCTH.

CriocoObI M3MepeHus BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buner nedopmanuii.

HaGmronenne manbix aedopMariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3yueHne CBOMCTB HACBILIEHHBIX MTapOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3/JyXa M OILIGHKAa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duiimenTa moBEPXHOCTHOTO HATSHKCHUS.

N3mepenne moayis FOnra.

HccnenoBanre 3aBUCMMOCTH Jepopmanuu  pe3sMHOBOro obOpasma oT
MIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inekmpuueckoe noe.

OnexTpuzaums Tel U €€ MpOsIBICHUS. OJEKTpuueckuil 3apsa. JIBa Buaa
AIEKTPUYECKUX 3apsAaoB. [IpOBOOHWKHM, NOHMAJIEKTPUKH U MOJYIPOBOJAHUKH.
DJIEMEHTApHBIM  JJIEKTPUYECKUNA 3apsii. 3aKOH COXPAHEHHUs DJIEKTPHUYECKOTO
3apsza.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsaapl. 3akoH KymnoHa.

DiekTprdecKoe nojie. Ero AeicTBre Ha JIEKTPUUYECKUE 3apsiJIbl.

Hanpsok€aHocTh  anekTpuueckoro  mosis.  [IpoOuHwiit  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUUECKOTO MoJst. OJHOPOIHOE ANEKTPUUYECKOE MOJIE.



[IoTeHIMAIBHOCTD JJIEKTPOCTATHYECKOTO ITOJA. Pa3HOCTH MOTEHIMANIOB U
HanpspkeHue. lloteHnumanbHass SHeEprus 3apsga B AJIEKTPOCTATHYECKOM  IIOJIE.
[ToTennman snexkTpocratuyeckoro nossi. Csi3b HANPSYKEHHOCTHU MOJIS U Pa3HOCTH
NOTEHIIMANIOB ISl  AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaKk u
HEOITHOPOJIHOIO).

[IpyHIMD CyNIEpIO3ULNN dJIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
PaBHOMEPHO 3apsiKEHHOTO Mo o0béMy Immapa. [lose paBHOMEpPHO 3apsKEHHOM
OeCckOHEUHOM TIIOCKOCTU. KapTwHbl JUHUA HANpsHKEHHOCTH JTUX TMOJeH U
DKBUITOTEHLIIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE. Y CJIOBHUE PABHOBECHS 3aPs0B.

JvanexTpuku B 3JIEKTPOCTATUYECKOM IoJIe. Jmsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.

Konngencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD ILIOCKOTO
KOH/JIEHCATOpaA.

[TapannenbHOE coenMHEHNE KOHIEHCAaTOpOB. [locnenoBarenbHOe COeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAToOPa.

JIBr>keHUE 3apsyKEHHOM YaCTUIBI B OJTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPOCKOIL,
AIIEKTPOMETP, dJICKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOHJIEHCcaTophl, TeHepatop Ban ae ['paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IJIACTUH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA MMOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMIAau
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

DHEPrust JIEKTPUUECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsnKka 1 paspsjika KOHIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

OueHka cuil B3auMOIEHCTBUS 3apSKEHHBIX TET.

HabGnronenue npeBpallileHus SHEPTUH 3apsSKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3JIyYEHUs CBETOANOIA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.



Pacnipenenenue pa3HOCTH MOTEHIINAJIOB (HampsiKEeH s ) pu
MOCJIEIOBATEILHOM COCIMHEHUN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 21eKmpuydeckuil mok.

Cuiia Toka. [TocTosIHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOTO0 TOKa. MCTOYHMKH
toka. Hammpsoxenue U u D/1C &.

3akod OMa /U1l ydacTKa [EMu.

DIIEKTPUYECKOE COIIPOTUBJIEHUE. 3aBUCHUMOCTh CONIPOTHUBJIEHUS
OJHOPOAHOTO MPOBOJHHUKA OT €ro JJIMHBI M IUIOWAAU TOMEPEYHOr0 CEYEHUS.
VY 1enbHOE CONMPOTUBIIEHUE BEIECTBA.

[TocnenoBaTenbHOE, MapalIeIbHOE, CMEIIAHHOE COCIUHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBIE¢HHBIX AekTpruueckux mnenei. [IpaBumia Kupxroda.

Pabota snextpuueckoro Toka. 3akoH [xoyns—Jlenna.

MOUHOCTh 3JMEKTPUYECKOr0 TOoKa. TemsoBasi MOIIHOCTh, BblelisgsemMasi Ha
pe3ucTope.

OJIC u BHYTpEeHHEE CONPOTUBIECHHWE HCTOYHMKA TOKa. 3akoH Oma ms
MOJHOM  (3aMKHYTOM) JJICKTPUYECKOM 11enmu. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTtkoe 3aMbikaHue.

KonzaeHcaTtop B nenu nOCTOSSHHOTO TOKA.

TexHn4eckue yCTpOWCTBA M TEXHOJOTMYECKHE TMPOLECCHL: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIIEKTPUUECKON SJHEPTUN.

Jlemoncmpayuu.

W3mepeHne CUilbl TOKA U HaIpSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIMBAaHUS U CBETOUOA.

3aBUCHUMOCTh COIPOTUBIICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COIMPOTUBJICHUS MPU TOCTOSIHHOM
HaIpsKEHUH.

[Tpsimoe n3mepenne D/IC. KopoTkoe 3amMbIKaHUE ralbBaHUYECKOTO dJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Cnioco0Obl coenMHeHUs1 UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanrie pa3HOCTU MOTEHIIMATIOB MEXIY MOJIOCAMH HCTOYHHMKA TOKA
OT CUJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIEHUS TPOBOJHUKOB.



HccnenoBanne 3aBUCMMOCTH CWIBI TOKa OT HAIPSDKEHHS U  JIAMIIBI
HaKaJIUBaHMS.

YBenuueHue npejesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBJIEHNSI HCTOYHHUKA TOKA.

HccnenoBanne 3aBucumMoctd J/[C ranpBaHMYECKOrO 3JE€MEHTa OT BPEMEHHU
1P KOPOTKOM 3aMbIKaHUH.

HccenenoBanre pa3HOCTH NMOTEHIMAIOB MEXIAY MOJIOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMN.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3nuunsix cpeoax.

OnexkTpuyeckas NPOBOAUMOCTb  Pa3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOAUMOCTh TBEPABIX METAJLIOB. 3aBUCHMOCThH CONPOTHUBIICHUS METAIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHHKNY. CobcTBeHHas 51 IpUMECHast IIPOBOAUMOCTD
noJynpoBogHUKOB. CBolicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPHOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS IAUCCOLMALIMS.
OnekTpoin3. 3akoHbl Dapanes [ dIEKTpoan3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIM
paspsan. Paznmuynele TMIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lima3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHUECKOE IMPUMEHEHHUE: Tra3opas3psiaHble
JaMIibl, 3JIEKTPOHHO-JTyuyeBas TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3ucTop, (GHOTOAMOMA, CBETOAMOJ, TallbBaHWKa, paduHUpOBaHUE MEAH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIUSI.

Hemoncmpauyuu.

3aBUCHUMOCTb CONIPOTUBJIEHUSI METAILUIOB OT TEMITEPATYPBL.

[IpoBOAMMOCTB NEKTPOIHUTOB.

3akoHsl 3nekTposinza dapanes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOAUMOCTH METAUIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISE TPOBOAMMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Habmonenue snexrposnsa.

W3mepenne 3apsiaa OTHOBAJIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTHBJIEHUS  TEPMOPE3UCTOpAa  OT
TEMIEPATYPHI.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOAA.

Pu3nyecKuil NPaKTUKYM.



Crioco0b1 n3MepeHus (pU3NYECKUX BETUYHH C MCIOJIH30BAHMEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOJIFOTHBIE ¥ OTHOCUTEJIBHBIC MMOTPEINTHOCTH M3MEPEHUN (PU3NUECKUX BEITUYHH.
OneHka rpaHui] MOrpeiHoCTeN.

[IpoBeieHME  KOCBEHHBIX HW3MEPEHHMH, HCCIEIOBAHUM  3aBUCUMOCTEUN
bu3NYeCKuX BETUYHMH, TPOBEpPKA MPEAJIOKEHHBIX THUMoTe3 (BBIOOp U3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3ienax «YUYEHUYECKHH  IKCIEPUMEHT,
JabopaTtopHbIe pabOThI, MPAKTUKYMY).

Me:xnpeaMeTHbIe CBSA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHa B 10 kiacce
OCYILIECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMu
MaTEeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUSL, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HaHuA: SIBICHWE, Hay4yHbId (pakT, rumoresa, (umyeckas BEIMYUHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIIEPUMEHT, MOJICTUPOBAHKUE, MOJCNb, H3MEPECHHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE TPUOOPHI, UG POoBas 1abopaTopus.

Mamemamuxka: peumieHue CUCTeMbl ypaBHeHMH. JluHeiHas QyHKIUS,
napaboJia, runepOosa, ux rpadukd U cBoicTBa. TpuroHomerpudeckue (GyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl ¥ MX MPOEKIIUU HAa OCU KOOPANHAT, CJIOKEHHE BEKTOPOB.

Buonozusa: Mmexanndeckoe ABUKEHUE B KUBOW mpupoje, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKpYKalolleH Cpenbl,
yTHiIn3anuss OHMOOPraHMYECKOro TOIUIMBA I  BBIPAOOTKH  «TEIJIOBOW» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAlWJUISIPHbBIE SIBJICHUS B IPUPOJIE,
AIEKTPUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumusa: NHUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIYyYEeHHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBA TBEPABIX TeJI, KUIAKOCTEH U Ta30B, KUJIKUE KPUCTAILIbI, SJEKTPUUECKUE
CBOMCTBAa METAIJIOB, AJIEKTPOJIUTHYECKAS TUCCOLMAIINS, TaTbBAHUKA, SJICKTPOHHAS
MHUKPOCKOTIHS.

TI'eozpagpusa: BnaxxHoCTh BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OJKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITENH, peméryaTble KOHCTPYKIMU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHUS
MEXaHUKU B TEXHUKE (TUPOCKOIN, BOJAOMET U APYrUe), ABUTATEIb BHYTPEHHETO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIY4YEHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaJoB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE DJIEKTPONpPUOOpPOB,
ra3opa3psaHbIC JaMIIbl, TOTYITPOBOIHUKOBBIC MPUOOPHI, TaThBAaHUKA.



11 KJIACC

Pa3znen 4. JDiekTpoauHaMuKA.

Tema 4. Maznummnoe noae.

BzauMopeiicTBrE TMOCTOSIHHBIX MarHuTOB W NPOBOJHUKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAyKIMH. [lpuHimn cynepnosunnu
MAarHUTHBIX NIOJIEH. JIMHUU MarHUTHOM MHIYKLMH.

MarauTHoe 1moJie IpPOBOJHUKA C TOKOM (MPSIMOro MPOBOJIHMKA, KATYIIKA U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amrnepa, e€ HalpaBJIE€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJb. J[BH>KEHHE 3apsKEHHOW YaCTULIbI
B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cuisl Jlopenia.

MarnuTtHoe nose B BeuecTBe. @eppOMarHeTHKY, Mapa- U AMaMarHeTUKH.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: NPUMEHEHHE

ITOCTOSTHHBIX MAarHUTOB, AJIEKTPOMArHUTOB, TeCTep-MYJIbTUMETP,
AJIEKTPOJBUTATENH SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptnna nuHMA  WMHAYKOMM ~ MAarHATHOTO  TOJS  IOJIOCOBOTO M
MOIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KaptrHa nuHUN MarHuTHOW MHIYKIIUHU TIOJIS JJIMHHOTO TIPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaOmronenue ABMKEHMS MMy4YKa JIEKTPOHOB B MATHUTHOM MOJIE.

[TpuHIMDO JNEHUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanre MarHuTHOTO IMOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne NeMCTBUSI HOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenune cuiibl AMriepa.

N3yueHnne 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYUA.

SIBienue ANEeKTpOMarHUTHOW MHAyKUMH. IlOTOK BekTOpa MAarHUTHOU
uHaykuuu. OJIC wHAyKuuM. 3aKOH JieKTpoMarHuTHOW wuHaykuun Dapanes.
Buxpesoe anexrpudeckoe nozue. Toku Dyxo.

OJC uHAYKUMHM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.



[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIE€MM MOCTOSIHHOTO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIUH.

DHEpPrust MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHHUYecKue yCTpPOWCTBA M TEXHOJOIMYECKUE MPOLECCHI: MHAYKLIMOHHAs
1eyb, COJICHOU], 3aIUTa OT JEKTPU3ALMH TEJ IPHU ABUKEHUU B MArHUTHOM I0JIE
3emuu.

Hemoncmpayuu.

HabGnrogenue siBjaeHUS 3JIEKTPOMAarHUTHOW MHTYKIIUH.

Uccnenoanne 3aBucumMoctd IDJIC HMHAYKOUMU OT CKOPOCTH HW3MEHEHUS
MarHUTHOrO MOTOKA.

ITpasuno Jlenua.

[Tamenre MmarauTa B aJlOMUHUEBOM (MeIHON) TpyOe.

SIBiIeHME CAaMOMHTYKIIH.

HccnenoBanue 3aBucuMoctd DJIC caMOMHIYKIMH OT CKOPOCTH W3MEHEHUS
CHUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

OnpeneneHne MHAYKIUMU BUXPEBOrO MAarHUTHOIO TTOJISL.

HccnenoBanue sIBICHUS] CAMOUHTYKIIHH.

COopka MoJ1enH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3nea 5. KoJsie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebatenbHas cuctema. CBOOOAHBIE KOJIEOAHUS.

["apmonnueckue konebOanusi. KnnemaTnueckoe M JMHAMUYECKOE OIMUCAHHE.
DHepreTUYEeCcKoe OMMcaHue (3aKOH COXpaHEHUs MEXaHWYECKOM sHepruu). BeiBon
JUHAMUYECKOT0 OMUCAHUsl TApMOHUYECKUX KOJIeOAHUM U3 UX SHEPreTUYECKOro u
KHMHEMaTH4€CKOr'0 ONKCAHHUS.

Amrntyaa u ¢aza xonebanuil. CBsi3b aMIUIUTYbl KOJ€OAHUN HCXOIHOM
BEJIMUMHBI C aMIUTUTYAaMH KOJieOaHU €€ CKOPOCTU U YCKOPEHHSL.

[lepron u yactora kKojeOanuid. [lepumon ManabiX CBOOOIHBIX KoOJI€OAHMI
MaTeMaTUyeckoro MasdtHuka. llepuon cBoOOAHBIX Ko€OaHUN MPY>KUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux kKoneOaHusx. BeiHykneHHble Konebanus. Pezonanc.
Pe3onancHas kpuBas. BrnusgHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMCTBa M TEXHOJIOTHYECKHUE MPOILECCH: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.



Hemoncmpauyuu.

3anuch K01e0aTeNbHOrO ABMKECHUS.

Habmronenne He3aBUCUMOCTH MEpUO/Ia MaNbIX KojeOaHu# rpy3a Ha HUTH OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyXarmux KojaeO0aHUi 1 3aBUCUMOCTH NIEPUOJIa CBOOOTHBIX
KOJIEOaHUM OT CONPOTUBIICHUS.

HccnenoBanne koneOGaHWW Tpy3a HA MACCUBHOM MpYXKHHE C IEJbIO
dbopmupoBaHus NpeACTaBICHUN 00 UAcaIbHON MOJEINN MPY>KUHHOTO MasTHUKA.

3aK0OH COXpaHEHUs PHEPTUU MPU KOJIeOaHUSIX rpy3a Ha MPYKUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUIA.

Habmronenue pezoHaunca.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

W3mepenne mnepuoja CBOOOJHBIX KOJIEOAHWNH HUTSHOTO M MPYXKUHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBHXKEHUS TENa B X0/I€ KOJICOaHU Ha yIIPYTrOM MOABECE.

N3yuyeHue nBUKEHUSI HUTSHOTO MasiTHUKA.

[Ipeobpa3oBanue YHEPTUH B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAOIIKUX KOJIEOaHUI.

HccnenoBanre BBIHYXACHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomacHummnbple KO1eOAHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
ujeanbHOM KosiebaTreabHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIUTYAbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUIIBI TOKa B KOJIe0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUU B UACATbHOM KOJIeOATeIbHOM KOHTYPE.

3aTyxaroniue AIIEKTPOMArHUTHBIE KoJIeOaHmsl. BrinyxeHHbie
3JIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemeHHbIi1 TOK. MOIIHOCT, TMEPEMEHHOIO TOKAa. AMIUIMTYIHOE U
JNEUCTBYIONIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHUs MpU Pa3IU4HON (dopme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHHU.

CuHycOMJQIbHBIA NEPEMEHHbIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENU CUHYCOUJAIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHC HanpsiKeHUN.

WUneanshbiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya u mnotpediaeHue
AIIEKTPUYECKOUN SHEPTUH.

OKOJIOTUYECKHE PHUCKU TMPU MPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B MIOBCEIHEBHOM KU3HH.

TexHUYeCcKue yCTPONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: 3IEKTPUYECKUN
3BOHOK, F'€HEepaTop NEPEMEHHOT0 TOKA, TUHUU JIEKTpoIepeaay.

Hemoncmpauyuu.



CBOOOIHBIE IEKTPOMATrHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHUM OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpaA.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyXalOLIKX JIEKTPOMArHUTHBIX KOJIEOAHUM.

Mojienb 3JIEKTPOMAarHUTHOTO Te€HEPATOPA.

BoinyxneHHble CHHYCOMIaTbHbIE KOTeOaHusI.

Pe3uctop, kaTyuika MHAYKTUBHOCTH M KOHJIEHCATOP B LIENH MEPEMEHHOTO
TOKa.

Pe3onanc mnpu mocnenoBaTeIbHOM COCIMHEHMHM pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH M KOHAEHCATOPA.

VY CTpoiicTBO ¥ IPUHIUTT ACUCTBUS TpaHChOpMaTOpa.

Monenb TMHUY 3JIEKTpONepeiayun.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Nzyuenue tpanchopmaropa.

HccnenoBanre NMEPEMEHHOTO TOKAa 4Yepe3 MOCIEA0BATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOUHHUKOB CBETA B IIENTU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbLE BOJIHBL.

MexaHudeckrue BOJIHBI, YCIOBUSL HX pacnpoctpaHeHus. [lonmepeunsle u
IpOJ0JIbHBIE BONHBL llepuos, CKOpOCTh pacnpocTpaHEHUsT W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTpa)X€HUE, MpeloMiieHue, UHTepdepeHuus u
nudpaxims.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEBI.

DNEeKTPOMArHUTHbIE BOJIHBI. Y CJIOBUSI U3ITyUYEHHUS AJIEKTPOMATHUTHBIX BOJIH.
B3anmMHast opueHTanusi BEKTOPOB B AJIEKTPOMATrHUTHOM BOJIHE.

CBoiicTBa  3JIEGKTPOMarHUTHBIX  BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
NOJISIpU3aIsl, MHTepPEpEeHIUs U AU(paKLus.

[IIkana 31€KTPOMAarHUTHBIX BOJIH. [I[pUMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paUOCBS3U U TeIeBUAeHUS. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHHUYEeCKUEe YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTBHI, pajiap, paIuonpuéMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jlemoncmpayuu.

O6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.



KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JUTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HaOnronenue otpaxeHus: U IpeIoMIICHUS] MEXAaHUYECKUX BOJIH.

Hab6mronenue nntepdepeninu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKUI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIPpUMEHEHUE.

HaOntonenue cBsi3M TPOMKOCTM 3ByKa M BBICOTBI TOHAa C aMIUIUTYJIOM WU
4acTOTOM KOJeOaHUiA.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpaXECHHUE,
pesioMJIeHUE, Mospu3anus, 1udpakius, uHTephepeHus.

Oo6napyxeHue nHPPaAKPaACHOTO U YIBTPAPUOIETOBOTO U3ITYICHHM.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKMUKyM.

N3ydeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOnMHEHOE pacpOCTPAaHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHuit B
iockoM 3epkaie. Chepudeckue 3epkaa.

[Tpenomiienue cBeTa. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCONIOTHBIIN MOKa3aTelNb
npesnoMieHuss. OTHOCUTENbHBIN NOKa3aTesb npeaomiieHus. I1ocToSHCTBO 4acTOThI
CBETAa M COOTHOILICHHE JJIMH BOJIH NIPH NEPEXOJEC MOHOXPOMATHYECKOI'O CBETA
4yepe3 rpaHully paszena IByX ONTUYECKUX CPEl.

Xon nydeit B mpuszme. [ucnepcusi cBera. CIoXHBIM cocTaB 0€I0TO CBETA.
[{BerT.

[lonHoe BHyTpeHHEe oTpakeHHe. [IpenenpHbIi yroa MmojHOro BHYTPEHHETO
OTPAKECHMUS.

CobOuparomie W paccedBaroniue JuH3bl. ToHkas suH3a. DoKycHOe
paccTossHUE M OINTUYECKas CHJla TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHusl TOHKON c(epudeckoil JHUH3BI OT €€ T€OMETPHUH U OTHOCHUTEIHHOTO
II0KA3aTeIs MPEIOMIICHUS.

dopMyJia TOHKOH JIMH3bI. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

Xoa ny4a, NMpOWEAUIErO JUH3Y MHOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuyeckoil ocu. IlocTpoeHune u300pakeHUII TOYKM U OTpe3Ka MpsIMOM B
COOMpAIOIIUX M PACCEHBAIOUINX JHH3aX U UX CUCTEMaX.

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

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.



BonnoBass ontmka. WuTtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. [Ipumepnl KiaccHyecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOI0ICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUPPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECChl: OYKH, JIyma,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHHE
OTITHKH, BOJIOKOHHAS ONTUKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeoMIICHUs CBETA.

HaOnronenue nosiHoro BHyTpeHHEro oTpaxeHus. Moiens cBeToBoAA.

HccnenoBanre xoJa CBETOBBIX IYYKOB 4YEpe3 IJIOCKOMapaliebHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.

Mopaenu MUKpOCKOMNa, TEIECKOIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenue n1BeToB TOHKUX MIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIIETKH.

HaGmronenune nudpakiimOHHOTO CIIEKTpa.

Habmronenue aucnepcuu cBeTa.

HaOmronenue nonsipuzanuu CBeTa.

[IpuMeHeHne NONSIPOUIOB JIJIS1 U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepenue nokazaress npeioMIeHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSHUS OT BemiecTBa (Ha
IPUMEPE KUJKHUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[TonyyeHnue n300paXkeHusl B CUCTEME U3 MIIOCKOTO 3epKayia U JIMH3bI.

[Tomy4yeHune n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEepeHIny U Mosipu3aliy CBeTa.

W3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yyenue nHTEpPEpeHIINM JIa3epHOT0 U3IIyYEeHHs Ha JIBYX ILETsX.

Habmronenue aucnepcum.



HaGmronenue u uccnenoBanve qudpakiimOHHOTO CIIEKTPa.

N3Mepenue IIMHbI CBETOBOU BOJIHBI.

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

Pa3nesn 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH.

['panuupl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIleIMaIbHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal. [IpeoOpa3zoBanus  JlopeHiia.
VYcenoue npuunHHOCTH. OTHOCUTEIBHOCTh OAHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKPALIECHUE JJINHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruel U UMITYJIHCOM PEIITUBUCTCKON YaCTUIIbl. DHEPTUs
MTOKOS.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CITYTHUKOBBIE
NPUEMHHKHU, YCKOPUTEU 3apSKEHHBIX YACTHII.

YyeHn4eckuii SKCIIEpUMEHT, JTabopaTOpHbIE PaOOTHI, MPAKTHUKYM.

OnpeneneHue UMIYJIbCa W SHEPrUU  PEISITABUCTCKUX  4YacTull (1o
dboTorpadusiM TPEKOB 3apsHKEHHBIX YaCTHUIL B MATHUTHOM T10JIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TersioBoe H3MydeHHE (M3TydyeHHE a0COJIOTHO YEPHOTO TEna).
3akou cmenieHud Buna. ' unore3a [inanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. CtoseroBa. 3akonbl poTtorddekra. YpaBHEeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosaddexra.

JlaBnenue cBeta (B YAaCTHOCTH, JaBJIEHME CBeTa Ha aOCOJIIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxarollyr mnoBepxHocTh). OmbiTel I1. H.
JleOenena.

BousiHoBBIE cBOMCTBA yacTul. Bomub! ne bponns. /Inuna Bonnsl ne bponnsa u
pa3Mepbl OOJacTH JIOKAJIM3aUUu JBWXKYIIEWcs dacTulbl. KopmycKyispHo-
BOJIHOBOM Jyanu3m. JAudpakius 3JeKTPOHOB Ha KpUCTAJIaX.

Cneunduka uzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPeneIEHHOCTEH
['eitzendepra.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHL: CIEKTPOMETD,
dboTornemMeHT, (HOTONATYNK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJIUOL.

Jlemoncmpayuu.

®dotoapdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.



HccnenoBanue  3aBUCHMMOCTH  COIPOTHMBIIEHUS  IOJIYIIPOBOAHUKOB — OT
OCBELICHHOCTH.

Ceeroauon.

Comnneunas Gartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenne nocrostaHOM [Inanka Ha ocHOBE uccienoBanus Gorordpdexra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHUS.

Tema 2. @uzuka amoma.

OnbITel MO HCCIEIOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomnienre GOTOHOB MPHU MEPEXOAE aTOMa
C OJIHOTO YPOBHSI DHEPTUU HA IPYTOU.

Buapl ciektpoB. CIIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBera. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu.

Mopens onbita Pezepdopaa.

HaOnronenue nuHeyaThIX CIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIIMX YaCTHULL.

Onpenenenue JIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HaOmronenue muHeRYaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHON PunOepra.

Tema 3. Duszuka amomHo20 A0pa U I1eMEeHmMAPHBIX YACHUY,.

Hyxnonnass monens sapa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PamnoaktuBHOCTh. Anbda-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacran. ['amma-n3nyuyeHue.

3akOH pPaAuOAaKTUBHOTO pacnaja. PaamoakTHBHBIE HM30TONBI B IPHUPOE.
CBoOiICTBa MOHHU3UPYIOLIETO HU3Iy4YeHUsS. BiMsHuUE pagMOaKTHUBHOCTH Ha KUBbIC
opranu3msbl. EcTrecTBeHHbIi poH nznmyuenus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cumbl. JledexT maccol sapa.

SAnepusie peakuuu. JleneHue u cuHTe3 sAaep. AnepHeie peakTopsl. [Ipobdiembl
YOPaBIsIEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTHMYECKUE ACHEKThl Pa3BUTHS
AJIEPHON SHEPrETUKH.

Mertoapl perucTpanuy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTUL.



OyHIaMEHTAIbHBIE B3aMMOJACUCTBUA. bapuOHBI, ME30HBI W JICOTOHBI.
[IpencraBnenne o CtanaaptHoit Mmoaenu. KBapk-ritooHHas MOAENb aApOHOB.

®usuka 3a npenenamu CrangapTHol Moaenu. TéMHas Marepus U TEMHas
DHEPIUsl.

EnuHcTBO Qusnueckoi KapTUHBI MUpA.

TexHn4ecKkne yCTpOUCTBA M TEXHOJOTUUYECKUE MPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHasl ToMorpadus.

Yuenuueckuii skcnepumenm, nadopamopnsie padomel, npaKmMuUKym.

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanne pagnoakTUBHOTO (DOHA C UCTIOJIB30BAHUEM JO3UMETPA.

W3y4yenue normnomieHns 0eTa-4acTUIl aTFOMIUHAEM.

Pa3znen 8. DieMeHTHI ACTPOHOMUM M ACTPOPU3HKH.

Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMHUHU. [IpUMEHMMOCTH 3aKOHOB (U3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 0OBEKTOB.

Metoapl acTpOHOMHYECKHX HccienoBaHui. COBpPEMEHHbIE ONTUYECKUE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EPHAST aCTPOHOMHSI.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

ConuHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTtounuk sHeprun CoJiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CIEKTpaJIbHBIA KIacc —
CBETHUMOCTB». 3BE3Mbl IJIaBHOW MOCIJIEI0BATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM NOCJIENOBATEIBLHOCTA. BHYTpEeHHEE CTpOEeHHe
3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOItonnU CoJiHIIA U
3BE3/. DTanbl )KU3HU 3BE3/I.

Muneunsiii [Iyts — Hama ['anaktuka. I[lonoxkenue u aBwkeHue CosiHIA B
lNanaxtuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sAapax
rajgakTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue rajmakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3MydEeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnnie mpoOieMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3qHOr0 HeOGAa HEBOOPYXKEHHBIM TJIA30M C UCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUJIOKEHUH JJI ONpeiesieHUs MOJ0KEeHUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi (CeBEpHOro MOJIyIIapusi U SIpPKUe
3BE3/BI.



Habmtonenuss B Ttenmeckon JIyHbI, MJIaHET, TYMAHHOCTEH H 3BE3QHBIX
CKOIUICHUH.

Pu3nyecKuil NPaKTUKYM.

Crioco0b! n3MepeHus: GU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCHUTEJIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEJINYHH.
OneHka rpaHul] NOrpeIHOCTEN.

[IpoBeneHre  KOCBEHHBIX U3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bU3MYECKUX BEJIWYMH, TPOBEPKAa NPEMIOKEHHBIX THUIOTE3 (BbIOOp H3 pabdoT,
ONMCAaHHBIX B  TEMATHUYECKUX  pas3fenax  «YUYEHHYECKUH  IKCIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTUKYM)).

O0o01marniee NOBTOPEeHUeE.

O0o001eHNe U cucTeMaTu3alusl COAEepKaHUs pa3AesioB Kypca «MexaHuKay,
«MonekynspHas (pu3MKa U TEPMOJUHAMUKA», «DIEKTpoauHamMuKay», «Konebanus
U BOJHBDY, «OCHOBBI CIEHHAIIBHOM TEOPUH OTHOCUTENBbHOCTW», «KBaHTOBas
buznka», «IIEMEHTHl ACTPOHOMUHU U aCTPOPUUKID.

Ponr ¢usumku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMATIBHOW M 3THYECKON cepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHOM Hay4yHOI KapTUHE MUpa, 3HAUEHUE ONMUCATEIbHOM,
CUCTEeMATU3UPYIOIIeH, OOBICHUTENPHOM M  IPOTHOCTUYECKOW  (QYHKIMIA
duznyeckoit Teopuu, poib GU3NUECKOl Teopuu B (POPMUPOBAHUU TPEICTABICHUIN
0 (¢U3HYECKON KapTUHE MUpPa, MECTO (PU3UUYECKOW KapTHHBI MHUpaA B OOUIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJE.

Me:xnpeaMeTHbIe CBA3H.

Nzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCSA ¢ YUETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpauu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUS, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
no3nanuA: SBJICHUE, Hay4YHBIA (DaKT, THIOTE3a, (U3NYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIOACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHH, U3MEPUTENbHbIE TPUOOPHI, HUPPOBast 1adopaTOpusl.

Mamemamuka: pelIeHUE CUCTEMBbl YypaBHEHUH. TpPUTrOHOMETpUUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1€CTBO. BEKTOPBI M HMX MPOEKUMU HA OCU KOOPIMHAT, CIOKEHHE BEKTOPOB.
[TpousBogubie snemeHTapHbIX (QyHkumid. [Ipu3Haku 1omOOMsS TPEYroJIbHUKOB,
OTpeIeJICHHUE TUIOIIAIN TIIIOCKUX (Uryp u o0béma Tel.

Buonozua: >nextpuueckue SBICHHUS B JKUBOM NpuUpojie, KoseOaTesbHbIE
JIBUKEHHUSI B JKMBOM NPUPOJE, DKOJOTMYECKHUE PUCKH IPU IMPOU3BOJICTBE
AIIEKTPOIHEPTUH,  DIEKTPOMAarHUTHOE  3arps3HEHUE  OKPYXKAIOLIEH  cpensl,



yJIbTPa3BYyKOBasi JMAarHOCTMKAa B MEIWLHHE, OINTUYECKHE SBJIEHUS B KUBOU
IpUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKask CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl OOpPa30BaHMs KPUCTAUIMYECKOM PpEIIETKH, CHEKTPAIbHBIN
aHaJIn3.

I'eocpagpua: marHuTHBIE TONKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX  PYA,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonozua: TPUMEHEHUE TOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHuTOB,
AJIEKTPOJIBUraTeNb SIKOOM, reHeparop NEPEMEHHOro TOKa, MHAYKLHOHHAs Iedb,
JVHUM 3JIEKTpoIepeaay, 3JIeKTPOABUIaTENb, paiap, PaiuoONpUEMHUK, TEIEBU30D,
antenHa, tenepon, CBY-meub, ynabTpa3ByKoBass JMArHOCTUKa B TEXHUKE,
IPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBbBIE
NPUEMHHUKH, IEPHAS YHEPTETUKA U KOJIOTUYECKHUE ACTIEKTHI €€ Pa3BUTHUS.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyuyeOHOro mnpenMera «Du3nka»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00Yy4aroIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3ali OCHOBHBIX HAIPaBICHUN
BOCHIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

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

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECSATEIBHOCTh B UHTEPECAX IPAKIAHCKOTO
oOlecTsa, y4yacTBOBaTh B CaMOYINpaBICHHMH B 00pa3oBaTelbHON
OpraHM3allNy;

e YMEHHME B3aMMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBUU C X (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPHUOTHYECKOT0 BOCIIMTAHUS:



e chopMUpOBaHHOCTH POCCHICKOU rpaXJaHCKON UJIEHTUYHOCTH,
NaTpUOTHU3MA;

e LIEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, TOCTHXKEHHIM
POCCUICKUX YUEHBIX B 00s1acTU (PU3UKKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ’THUYECKOTO TOBEICHNUS;

e CHOCOOHOCTBH OLICHMBATH CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHEHTUPYSCh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIUTAHMSA:

e DOCTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYasg JCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAyKe.
TPYAOBOI'0 BOCIIUTAHMSA:

e UHTEpPEC K pa3iuuHbIM cepam NpodhecCHOHATBLHON NESTENIbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBepLIaTh
OCO3HAHHBINA BBIOOP Oyaymiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
YKW3HEHHBIE TIJIaHbI;

e TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O W C€aMOOOpa30BaHUIO B
oOnactu (pU3UKHU HA IPOTSXKEHUU BCEH JKU3HU.

IKOJIOTHYECKOT0 BOCIIUTAHMSA:

e C(hOPMUPOBAHHOCTH KOJIOTMYECKOM KYJIbTYPhl, OCO3HAHUE TI00aTBLHOTO
XapaKTepa SKOJOTUYECKUX MPOOIIeM;

e IUIAHUPOBAHUE U OCYLIECTBICHUE JEHCTBUM B OKpYXKAIOLIECH Cpele Ha
OCHOBE 3HaHUJ LI€JIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

e paCHIMPEHHE ONBITA JEATEIbHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOLIUXCS 3HAHUN N0 (PUBHKE.

LHEHHOCTH HAYYHOI'0 IO3HAHMSA:

e c(hOpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

e OCO3HAaHME ILEHHOCTM HAYYHOM IEATENBHOCTH, T'OTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATH MPOEKTHYIO M HCCIEA0BATEIbCKYIO
NEATENIbHOCTh UHANUBUIYaJIbHO U B PYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble Jornyeckue aelicTBUA:
e CaMOCTOSITEIBLHO (OPMYJIHUPOBATh W  aAKTyaJM3UPOBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;



ONpEeNeNATh LUENH JEATEIbHOCTH, 33JaBaTh HapamMeTpbl U KPUTEPUHU HX
JOCTH)KEHHS,;

BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NYEeCcKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUSI MPOOJIEMbl ¢ YYETOM aHAJIM3a UMEIOIIHNXCSA
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSAM, OLIEHUBATh PUCKU MOCIEACTBHM IEITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBbIe uccieaoBaTe/ILCKHeE 1eCTBUA:

BJIaJIETh HAYYHOU TEPMUHOJIOTHEH, KIIOUEBBIMHU MOHATUSIMU U METOJaMU
(bu3nYeCKO HAYKH;

BJIAJCTh HAaBBIKAMH  y4e€OHO-HCCIICIOBATEILCKON | MIPOEKTHOU
NEATeTLHOCTH B 00JacCTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHus 3amad  (U3HIEeCKOro
COJICpKaHMsl, TPUMEHECHHIO PA3JIMYHBIX METOJ0B MO3HAHMUS;

BJIQJIETh BHUJAMHU JACATEILHOCTH 110 TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMECHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JaHHHM y4EOHBIX MPOEKTOB B 00JACTH
busukuy;

BBISIBJISITh TMPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3UpoOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ PpelIeHUs, HaxXOJIUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOMX YTBEP)KICHHM, 3a/JaBaTh MapamMeTpbl U KPUTCPUU
pEIICHMS;

aHAJU3UPOBAaTh ITIOJYYEHHBbICE B XOJI€ PCIICHHMS 3aJaud pe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHON
JESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HKHY;

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

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIC UJICH, NIpE/jIaraTh OPUTMHAIIBHBIC MTOIXO0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI 1 33/1a41, TOMYCKAIOIINE aJTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:



BJIa/IeTh HaBBIKAMHU MOJIydeHHUs MH(OpManUU (PU3NUIECKOTO COAEpPKAHUS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBISATH IOMCK,
aHalli3, CHCTEMAaTU3allMI0 M UHTEPIpeTalnio MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOPM TNPEJCTABICHUS;

OIICHUBATh JOCTOBEPHOCTH HH(POPMALIHH;

UCIIONb30BaTh CpEACTBa MH(POPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTM B  pPELICHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ CcoOJtoJIecHueM TpeOOBaHUN HPrOHOMMKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEpEKEeHHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIMOHHON 0€3011aCHOCTH;

CO3/aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMSI B Pa3IMYHbIX (hopmarax ¢
yu€TOM Ha3HayeHUs WHOOpPMAaLMU M UENEeBOW ayIUTOPHH, BBIOUpas
ONTUMANIbHYIO (OpPMY MPEICTABIICHUS U BU3yaJIU3all1H.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

OCYHIECTBIISITh OOIIEHWE Ha Yypokax (U3UKHM W BO BHE-YPOUHOU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CUTyalludi ©W CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOKO TOUKY 3PEHHS C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPEJCTB;

IIOHMMATb W MCHOJB30BAaThb  IPEMMYLIECTBA  KOMAaHIHOM U
WHIUBUYyaIbHON paOOThI;

BBIOMpPATh TEMATUKY M METOJAbl COBMECTHBIX NEUCTBHM C YUETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

OPUHUMATh UEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBAaTH U
KOOPAUHUPOBATh JEUCTBUSA II0 €€ JOCTHXKEHHUIO: COCTAaBJIATH ILIAH
JNEUCTBUH, paclpeessaTh POIu ¢ YYETOM MHEHUN YYaCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

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

npemjiaraTh HOBBIE IMPOEKTHI, OLUEHUBATH HWIEU C MO3WLHUHA HOBU3HBI,
OPUTHHAIIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTyallusiX, TMpOSBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
WHUILIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



CaMOCTOSITEIbHO ~ OCYIIECTBJISITh  MMO3HABATENBHYIO JEATEITLHOCTh B
obrmacti (UBMKM W ACTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMyIMpOBaTh COOCTBEHHBIE 33/a4H;

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

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacmMpsTh paMKH ~ y4eOHOTO TIpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHU N,

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHHE;

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHHUIO SPYIULINHA B 00JacTH
(GU3UKH, TIOCTOSHHO TOBBINIATH CBOM 00pa30BaTEIbHBIA W KYJIbTYPHBIH
YPOBECHb.

CaMOKOHTpOJIL, MOIUOHAJIBLHBbIN UHTE/JIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B AEATEILHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB IETISIM;

BJIaJIETh HABBIKAMM I1O03HABATEJIILHOW peduiekcuu Kak OCO3HaHUs
COBEPIIAEMBIX JEHUCTBUU U MBICIUTENBHBIX NPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAaHUM;

UCIIOJIB30BaTh MNpUEMBI pediieKcuu JJi1 OLEHKW CHUTYallMd, BbIOOpa
BEPHOTO PELICHUS;

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

IIPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IPU aAHAIU3E PE3YIbTATOB
JIESATCIBHOCTH;

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYTUX IPU aAHAIU3E PE3YIbTATOB
JIEATEIILHOCTH,

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OMIHMOKH.

B mporecce mocTHKEHHS] THYHOCTHBIX PE3ylIbTaTOB OCBOEHHS MPOTPAMMBI IO
dbuzuke U1 YpOBHSA CpeIHEro ooOmiero oOpa3oBaHuss Yy OOydarouuxcs

COBEPIICHCTBYETCS OMOIMOHATBHBIH WHTEIIJICKT, IIPEIOJIAr AFOIIIHIA
c(hOpMUPOBAHHOCTb:
e CAaMOCO3HAHHWS,  BKIIOYAKOIIETO  CIOCOOHOCTh  TOHUMATh  CBOE

AIMOIIMOHAIEHOE COCTOSIHUE, BUJIETh HAMPABJICHUS Pa3BUTHsI COOCTBEHHOM
AMOIIMOHATILHOM c(epbl, OBITh YBEPEHHBIM B ce0e;



CaMOPETYJIMPOBAHUS, BKIIOYAIOLIETO CAMOKOHTPOJb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aNanTUPOBATHCA K
OMOIMOHAILHBIM W3MEHEHUSIM WM TIPOSBIISATH THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAILIMH, BKJIIOYAIOIIEH CTPEMIIEHUE K TOCTUKEHUIO L[ENN
U yCIIEXY, ONTUMU3M, HHULIUATUBHOCTh, YMEHUE NECUCTBOBATh, UCXOIS U3
CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIIOYAIONIEH CIHOCOOHOCTh IOHUMAaTh SMOILMOHAJIBHOE
COCTOSIHUE JPYTrUX, Y4YUTHIBATh €ro MPHU OCYIICCTBICHUH OOIICHUS,
CITOCOOHOCTH K COYYBCTBHIO U COTIEPEKUBAHUIO;

COIMANBHBIX  HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH  BBICTPAWBATh
OTHOIIEHUS C JPYTUMHU JIIOJAbMH, 3a00THUTHCS, MPOSBISATH HHTEPEC U
paspemarb KOHMIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDBI

K xonny oOyuenuss B 10 knacce mpeIMeTHbIE PE3yNbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCST YMEHUI:

NOHMMATh POJb (PUIUKK B  HIKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COLMAIbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YeJioBeKa, poJib U MECTO (DU3UKU B COBPEMEHHOW HAYYHOW KapTHUHE MUPA,
3HAQUYEHHE OMNKCATEJIbHOM, CHUCTEeMATU3UPYIOLIEH, OOBSCHUTEIBHOU U
MPOTHOCTUYECKON  (QYHKIUNA  (U3MYECKOM TEOpUH —  MEXaHUKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJib (DU3HUECKON TEOpUH B
(GbopMUPOBAHUY MIPEJICTABICHUM O PU3NYECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (Qu3nyeckux Ten u
IpoLIeCCOB (SIBJIGHMM): HWHEpIMalbHas CcUCTeMa OTcuéra, abCOIIOTHO
TBEpIOE TEJI0, MaTepualibHas TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOOIHOE TajcHHWe, a0CONIOTHO yrpyras aedopmaiusi, aOCOIOTHO
ynpyroe 1 abCONIOTHO HEYNPYTroe CTOIKHOBEHHMSI, MOJEIIHU ra3a, >KUIKOCTH
U TBEPAOro (KpUCTAUIMYECKOIr0) Tena, UAcalbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE IIEKTPUUECKOE TOJIE;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB W
OTPaHUYEHHOCTh UCIIOIb30BaHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHATH MEXaHUYECKUE TMPOILIECChl W  SBIICHMS,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JBIKEHUS, (OpMyJSbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHUA, npeoOpa3zoBaHusa [ammiies Juisi CKOPOCTH M IEPEMEILLEHUs,



3akOHbl HpIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['ammiies, 3aKoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAHCHUSI MUMITYJIbCA U MEXAHUYECKOU
DHEPTUHU, CBsI3b Pa0OTHl CHUJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPTHH,
yCIIOBUSI paBHOBECUS TBEPJOrO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4ECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
MPUMEHUMOCTH (U3UUECKUX 3aKOHOB: NMpeoOpazoBanwmii [ ammies, BTOporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS HMITyJIbCAa U
MEXaHHYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TSATOTCHHS;

aHAIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIOJIb3YS
ocHoBHble mToNOkeHHsT MKT u 3akoHbI MoOJIEKyJIApHON (QU3MKK U
TepMOJUMHAMUKUA (CBA3b JAaBJIEHUS HWJEAJbHOrO Tra3a CO CpelHel
KMHETHYECKOW SHEPIUEN TEIUIOBOTO JBHXKEHHS W KOHLEHTPALMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEOHEH KHHETUYECKOU
DHEPIrUeN TEMJIOBOTO ABWKECHHS €T0 YACTHL, CBS3b JTABJICHUS UICATbHOTO
ra’a ¢ KOHLEHTpPAalUHUEH MOJIEKYJI W €ro TeMIEepaTypou, YypaBHEHUE
MeunneneeBa—Kianepona, MNepBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpPAHEHUSI PHEPrUU B TEIUIOBBIX MPOIIECCaxX), MPU 3TOM HCMOJIb30BATh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH ypaBHEeHUsI MeHnieneeBa—Knaneiipona;

aHAJTU3UPOBaTh U OOBSACHITH BJIEKTPUUECKUE SIBJICHUSA, MCIOJIb3Ys
OCHOBHBIE TIOJOKEHHUSI U 3aKOHBI AJEKTPOAMHAMUKHU (3aKOH COXpPAaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOrO TMOJIA, IMPUHLMI CYIEPIO3UIUU JIEKTPUUECKUX
MOJIEM, TP ATOM YyKa3blBas YCIOBHUS NPUMEHHMOCTH 3akoHa Kyiona, a
TaKKe€ MPAKTUYECKU BaXKHBIE COOTHOIIEHHMS: 3aKOHbI Oma g ydacTka
ey W U1 3aMKHYTOM JJIEKTPUYECKOW wenu, 3akoH Jlxoyisa—JIeHua,
npaBwia Kupxroda, 3akonsr Dapajes 11s1 JIEKTPOJIN3a);

OMUCHIBaTh (PU3NYECKHE TMPOIECChl W SIBJICHUS, HUCIOJIb3YsS BEJIUYUHBI:
MEPEMELICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIBI, JaBJICHUE, IMOTCHUUAIbHASA JSHEPTUS, KUHETHUYECKAs
DHEPrUs, MEXaHWYECKas SHEPrus, padoTa CHIIbI, IIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CHJIA TSHKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHUS, MOIIHOCT,
SHEPrusl B3aMMOJCHCTBUS Tejla ¢ 3eMiI€i BOIM3M €€ TMOBEPXHOCTH,
HEprus ympyroi gedopmaruu  TOpPYXHHBI, KOJUYECTBO TEIJIOTHI,
abCooTHAs Temreparypa Tena, paboTa B TEPMOJIWHAMHKE, BHYTPCHHSIS
SHEPIusl HJACAIHHOTO OJHOATOMHOTO Ta3a, pabdoTa WJCAIBHOTO rasa,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3nyxa, KII[ wuaeanbHOro TEMIOBOrO
JIBUTATENS; AIEKTPUYECKOE T0JIe, HANPSKEHHOCTh JIEKTPUYECKOTO TMOJI,
HaNpspDKEHHOCTh TOJII TOYEYHOrO 3apsa WIM 3apsDKEHHOrO Iapa B



BaKyyM€ M B JUAJCKTPUKE, MOTEHIHAI 3JEKTPOCTATUYECKOrO MOJs,
pa3HOCTh  MOTEHIMAJIOB, JJEKTPOJBIXKYIAs  CWja, CcUjia  TOKa,
HanpsDKEHUE, MOUIHOCTh TOKa, JJEKTpUYecKas EMKOCTb IIJIOCKOTO
KOHJIEHCATOpa, COIMPOTHUBJICHHE Yy4yacTKa LENU C MOCJIEI0BAaTEIbHBIM U
napajuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS AJIEKTPUUYECKOTO MO
KOH/ICHCATOopa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHUS  (PU3MYECKHX  SIBJICHMIA:
MEXaHUYECKOE [IBIKEHHE, TEIUIOBOE JBM)KCHHE 4YacCTHUIl BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBMXeHUE, nuddys3us, ucrnapeHue,
KUIIEHHE U KOHJEHCAIus, IJIaBJICHUE U KPUCTAJUIM3alUsl, HallPaBJICHHOCTh
TEIUIONEepeIaun, dIEKTPU3ALUS TeJl, IKBUIIOTEHIIMATLHOCTh TOBEPXHOCTH
3apsHKEHHOTO TIPOBOJIHUKA;

MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEJIMUYUHBI OT
IpPYrol C  HUCIOJIb30BAaHUEM MPAMBIX  U3MEPEHUW, TpU  ITOM
KOHCTPYHPOBATh yCTAHOBKY, (DHKCHpPOBATh pe3yJabTaThl IMOTYyYEHHON
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHAEC TpaduKOB C Yy4ETOM
aOCOJIIOTHBIX MOTPEUIHOCTEN NU3MEPEHH, JIeNaTh BHIBOABI MO pe3yibTaTaM
UCCJIeIOBAHNUS;

IPOBOJUTh KOCBEHHbIE M3MEpEHUs (U3NYECKUX BEIUYHH, MPU STOM
BBIOMPATh ONTHUMAIBHBIA METOJI U3MEPEHHUs, OIICHUBATh a0COJIOTHBIE U
OTHOCUTEIHHBIC MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPCHHIA,
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEI0KEHHON THIOTE3bl: IAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAJIbHYIO YCTAHOBKY, aHATU3UPOBAThH
MOJIyYeHHbIE pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MNpeJI0oKeHHON
TUTIOTE3HI,

co0JiroaTh MpaBmiia 0€30MacHOTO TPYyAa MPU MPOBEICHUN UCCIEAOBAHUM
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPAKTUKyMa H  y4eOHO-
HCCJIEIOBATENILCKOW U TMPOEKTHOM NIEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPHUTENbHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYIOBAHMS;

pemaTe pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESBHO 3aJaHHOU
¢u3znyecKkoil MOJENbI0: HA OCHOBAaHUHM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3MUECKOM MOJeiIM, OTBeYarole TpeOOBaHMSAM 3aj1ayH,
OpUMEHATh  (POpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThl
bU3MYEeCKUX TEOpUl TPH HCIOJB30BAHUM MATEMAaTHYECKUX METOOB
pelieHus 3a/1a4, IPOBOIUTH PAacu€Thl HA OCHOBAaHMHM UMEIOIINXCS TaHHBIX,
aHAIIM3UPOBaTh PE3yJbTaThl M KOPPEKTUPOBATh METOJBI DEIICHUS C
y4€TOM MOJIYYEHHBIX PE3yJIbTATOB;

pemaTh KayeCTBEHHbIE 3ajauM, TPEOyIoIUe MPUMEHEHUS 3HaHUU U3
pa3HBIX pa3lesioB Kypca (PU3UKU, a TAKKE WHTErpallui 3HAHUHM U3 IPYTUX



IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKIeHUI C ONOPOI Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHHUS;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA Uil OOBSCHEHHS OCHOBHBIX
INPUHIUIIOB PabOThl U3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH MPUMEPHl BKIAJa POCCHUCKUX W 3apyOexHBIX YUEHBIX-
(¢U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPY)KAIOLIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLIEHUBATD MOCIEACTBUS OBITOBOM U IPOU3BOJICTBEHHOM
JESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
IPUPOAOIOIB30BaHUM, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JTOCTHKCHHUN
HAyKHd ¥ TEXHOJIOTUH [UIs JalbHEHMIIero pa3BUTHS YeOBEYECKOTO
00111eCTBA;

OPUMEHATh pa3iNyHble CocoObl paboThl ¢ MH(OpMaIHe (PU3NIECKOTOo
CONIEpP)KaHUs C MHCIOJIb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUH, PU 3TOM HCHOJb30BATh COBPEMEHHBbIE HMH()OPMALMOHHBIE
TEXHOJIOTUM JJI TIOHCKa, MEepepabdOTKU U TpPEAbABICHUA Y4eOHOUW W
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBaTh  TOJy4aemMyro  HMHQOpPMAIIMI0O W  OICHWBAaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaLuy;

POSIBIISATH OpraHHu3alIOHHbIE u MO3HABaTENIbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPUOOPETeHHs HOBBIX 3HAHMA B IMpoIecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-HCCIIeI0BATEIbCKUX PadoT;

paboTaTh B TpymIe C HUCIHOJIHEHHWEM Pa3JIMYHBIX COLHUAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PAaCcIpeAessiTh ACITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJI€KBATHO OLICHUBATHh BKIJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIbI B pELICHUE paccCMaTpUBaeMOil MpoOIeMbl;

HPOSIBIISATh MOTUBAIMIO K Oyayiel npodeccuoHambHO AesITeIbHOCTH MO
CHEUHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyuenust B 11 kaacce mpelMeTHbIE PE3YNbTaThl HA YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

NOHMMATh POJb (PU3MKM B  HIKOHOMHUYECKOM, TEXHOJIOTMUYECKOM,
COLIMAJILHOW U 3TUYECKOU cepax AeITeTbHOCTH YeJIOBEeKa, POJb U MECTO
Gu3MKN B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, POJib aCTPOHOMHUHU B
IIPAKTUYECKOM  JESATEIIBHOCTH 4YEJIOBEKA W JAJbHEUIIEM Hay4HO-



TEXHUYECKOM Pa3BUTUH, 3HAYCHHE OMHCATEIbHON, CUCTEMATH3UPYIOLIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKOW (YHKIUN (U3NYECKON TEOpUU —
AIIEKTPOJIMHAMUKH, CHEIHATIbHON TEOPUU OTHOCHTEIHHOCTH, KBAaHTOBOU
bu3uku, poib puznyeckoil Teopurd B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKkoil KapTUHE MUpPA, MECTO (HPU3MUYECKON KapTHUHBI MHpa B OOIIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTABICHUI O MPUPO/IE;
pa3nuuaTh YCJIOBHUS NPUMEHUMOCTH Mojenell (Qu3Mdeckux Ten H
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE M OJHOPOJIHOE
MarHUTHOE MOJIsl, TApMOHUYECKUE KOJIeOaHus, MAaTeMaTUYECKUI MasTHHUK,
UJCabHBIA MPYKUHHBIA MAasSTHUK, TAPMOHUYECKUE BOJIHBI, MJI€TbHBIN
KOJIe0aTeNbHBIN KOHTYp, TOHKas JIMH3a, MOJIeTIel aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IN CBETA;

pa3nuyath yCIOBHUS (TpaHMIlbl, OOJIACTH) TPUMEHUMOCTH (DPU3MUECKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHMYEHHOCTDb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH SJCKTPOMArHUTHBIE MPOIECCHl U SIBICHUA,
UCIIONIb3YSl OCHOBHBIE TOJIOKEHHSI M 3aKOHBl AJIEKTPOJAWHAMUKH U
CHEUUAJbHOM  TEOpUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
NIEKTPUYECKOro  3apsiga, cuia Awmmepa, cuia JlopeHia, 3akoH
IIEKTPOMAarHUTHOM  WMHAyKuuu, npaBuino Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B D3JEMEHTE JJICKTPUYECKOM IeMu CO CKOPOCTHIO
W3MEHEHUST  CWJIBl  TOKa,  TIOCTyJaThl  CHEIUAIBHOH  TEOpHH
OTHOCHUTEIBLHOCTH DUHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MIPOLIECCHI U SBJICHUS], UCIIOJIb3Y S
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJiA
dororddekra, mepBplidi UM BTOpOM mocTynaTel bopa, mpuHLIHUI
COOTHOIIICHHUST Heompeae¢HHocTell ['eizenOepra, 3aKOHBI COXpPaHEHUS
3apsIOBOIO M MAacCOBOT'O YMCENl M SHEPIrUU B SIACPHBIX PEAKIUAX, 3aKOH
pazoaKTUBHOTO pacnaja);

OMUCHIBATh (PU3UYECKUE TPOLIECCHl U SBJICHHS, WCIOJb3YS BEIMYWHBI:
HANPSHKEHHOCTD AIEKTPUUYECKOTO OIS, MOTEHIMAI 3JIEKTPOCTaTUYECKOTO
NOJIs, Pa3HOCTh TMOTEHLMAJIOB, JJIEKTPOJABIKYIIAS CUiIa, WHAYKIUS
MarHUTHOTO TMOJIsl, MAarHUTHBIA TOTOK, cwia AmIiepa, UHIYKTUBHOCTD,
AIIEKTPOJBIKYILAs CHJIA CAMOMHAYKIIMM, SHEPIHs MArHUTHOTO IOJIA
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMITYJIbC, IIOJHAS DHEPIHUs,
DHEpPrusl TOKOsI CBOOOJHON 4YaCTHIIBI, DHEPTHs W HUMITyJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsifi A1ipa, SHEPTHS CBSA3M SAPa;

OOBACHATH  OCOOEHHOCTM  MPOTEKaHUs  (U3HUECKUX  SBJICHUIL:
AIIEKTPOMArHUTHAs! MHAYKLMS, CAMOUHIYKIUS, Pe30HAHC, MHTephEpEeHLINS



BOJIH, Ju(dpakuus, [AUCIEpPCHs, TIOJHOE BHYTPEHHEE OTpa)KEHUE,
dotosnexktpuueckuii dhdext (dbotorddexr), ampda- m Oera-pacmambi
anep, raMMa-u3lydeHue sjep, (u3nueckue MPUHLUIBI CHEKTPAIbHOTO
aHanu3a u padoThI Ja3epa;

ONPEACIIATh HANPABICHUE WHAYKUWA MArHUTHOTO TOJS MPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKEeHNE, CO3/IaBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOHN JTMH30M,
Y PAaCCUUTHIBATH €T0 XAPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATalOIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI ISl aHaiu3a M OOBSICHEHUS  (PU3MYECKHX IPOLIECCOB,
INPOUCXOMSIINUX B 3BE3[aX, B 3BE3AHBIX CUCTEMAX, B MEKIaJlaKTUYECKON
cpeze; ABUKEHHSI HEOECHBIX Tell, 3BOJIOLMNU 3BE3N U BeeneHnoi;
IPOBOJUTH HCCIIEIOBAHWE 3aBUCHUMOCTEH (U3MUECKUMX BEIUYHH C
UCIIOJIBb30BAaHUEM TMPSAMBIX H3MEPEHUW, MpPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3ylbTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢uznyeckux BENMMYUH B BHIE TIpadukoB C Y4ETOM aOCOTIOTHBIX
NOTPEUIHOCTE  M3MEPEHM, Jenarb  BBIBOABI 110  pe3yibTaTam
VCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE M3MEpEHUs (U3NYECKUX BEIUYHH, MPU STOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHI;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEIIOKEHHON TUIIOTE3bL: MIIIAaHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHATU3UPOBATh
MOJYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCce€ NPEMAJIOKEHHOU
TUIIOTE3BI;

ONMCBIBATh METO/IbI MOJYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;
coOmro/1aTh MpaBuia 0€30MacHOro Tpyaa MpU MPOBEICHUHM MCCIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa ©  y4eOHO-
UCCJIEIOBATENLCKOW W IPOEKTHOM JIEATEIBHOCTH C HCHOJb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPAaTOPHOTO 0OOPYIOBAHMS;

pemaTte pacy€THBIE 3aJa4M C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOU
dbu3nUeckoil MOJENbI0: HAa OCHOBAaHMM aHalM3a YCJOBUS BbIOUPAThH
dbu3znyeckue MoJeiau, OTBeyarolue TpeOOBaHUSAM 3a/layd, MPUMEHSThH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3NYECKUX TEOPUi
OpU HUCIOJb30BAHWM MAaTEMAaTUYECKMX METOAOB pEIICHHs  3ajad,
IPOBOJUTH Pacu€Thl HA OCHOBAHUM MMEIOIIMXCA JAHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM MOITYYEHHBIX
pe3yJIbTaTOB;



peliath KayeCTBEHHbIE 3aJaud, TPEOYIoUIMe NPUMEHEHHUS 3HAHUM W3
pa3HBIX pa3aeNoB Kypca (PU3UKU, a TAKKE WHTErpaluil 3HAaHUH U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
IIENIOYKY pacCyKJICHUI C ONOPOI Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U QU3NYECKHUE SBIICHHUS,;

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

NPUBOIUTH TPUMEPHl BKIAJa POCCHUCKUX W 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBAThH MOCJEICTBUS OBITOBOI M MPOU3BOJACTBEHHON
JESTEIIbHOCTH YEJIOBEKa, CBS3aHHOW C (PU3WYECKUMH TMPOIIECCaMU, C
MO3UINI SKOJOTHIECKON 0€30TaCHOCTH, MPEACTABICHUH O pallMOHATLHOM
IPUPOJIOTIOIB30BAHUM, a TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKCHUN
HAyKM M TEXHOJOTMM JUIs JaJbHEUIIEro pa3BUTHUA YEJIOBEYECKOrO
00I11eCTBA;

MPUMEHSTh Pa3lInuHbIe CIOCOOBI paboOThl ¢ MH(pOpMaIuend (PU3NIECKOTro
CONIEpP)KaHUsI C HCIIOJIb30BAHMEM COBPEMEHHBIX MH(POPMAIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJOTHH I TIOMCKa, TepepaboTKU M TPEabsSBICHHUS ydeOHOU W
HAYYHO-TIOMYJISIPHON MH(OpMaIMK, CTPYKTYPUPOBAHHUS U WHTEPIIPETAIIUN
uHPOpMAIIMU, TOJNYUYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  TOJIy4aemMyro  HHQOpPMAIIMI0O W  OICHWBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA WH(OpPMaLIUU;

MIPOSIBIISATH OpraHU3aIOHHBIC u MO03HABATEIIbHBIC YMCHHSI
CaMOCTOSITEILHOTO ~ MPUOOPETeHHs  HOBBIX 3HAHMW B  TpoIlecce
BBITIOJIHEHMSI IPOCKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TpyMNe C HCIOIHEHHEM pa3jIMYHbIX COIMAIBHBIX pPOJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATIBFHO PACTIPEACIATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJICKBATHO OIICHUBATH BKIJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIBI B pEIICHUE pacCMaTpUBaeMOil MpoOIeMbL;

IPOSBISATH MOTUBAIUIO K OyayIiel nmpodeccuoHanbHOM ASSITENbHOCTU IO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kontpoabubie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/] IO3HAHUS ITIPUPOIbI
11 Hayunslii MeTOZ IO3HAHUS IPUPOLBI 6
Hroro no pazueny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Jlnaamuka 10
2.3 Crartuka TBEpOro Tena 5)
24 3aKOHBI COXpPAaHCHUS B MEXaHUKE 10
HWroro no pazneny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1
3.2 Tepmonunamuka. TenaoBbIe MalTUHbBI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
nepexobl
Hroro no pazueny 49
Paznen 4. QJIEKTPOJANHAMUKA
4.1 DNeKTpUYECKOe ToJie 24 1
4.2 IToCTOSIHHBIN IEKTPUUECKUIN TOK 24 1




4.3 Toku B pa3NIUYHbIX Cpeaax 6
Hroro no pazueny 54
Paznen 5. PU3HNUECKUN MPAKTUKYM
5.1 duznUecKuil IPaKTUKYM 16 16
HWroro no pazneny 16
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
11 MaruauTHoe nosie 14
1.2 DeKTpOMarHuTHasE WHYKITUS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
2.2 DIeKTpOMarHuTHBIE KoJIeOaHus 15
53 MexaHnuecKue U NEeKTPOMArHUTHBIE 10 1
BOJIHBI
24 Onruka 25 1
Hroro no pazueny 60

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazgeny S)
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOM! Ayanus3m 15

4.2 ®duzrka aroma 5

43 ®wu3mMKa aTOMHOTO S7Ipa U 3JIEMEHTapHBIX 5

YaCTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 12
Hroro no pazueny 12
Paznen 6. PUSHNUYECKUN MPAKTUKYM
6.1 Du3nIeCcKui MPaKTUKYM 16 16
HWroro no pazneny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaru3zaius u 00o0meHne
71 IPEMETHOTO COJEPKAHUS U OIBITA 15
' NeSITeTbHOCTH, IPUOOPETEHHOTO TTPU
n3ydeHuu kypca ¢usuku 10 — 11 xkmaccon
Hroro no pazneny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

1 ®duznka — pyHIaMEeHTalbHAS HAayKa O TPUPOJIE 1

2 Hay4unplif MeTO MO3HAHUS U METO/IbI UCCIICIOBAHMS (DU3HUCCKUX SIBJICHHUI 1

3 DKCIIepUMEHT U TEOpHs B Tpoliecce Mo3HaHus Mpupo/isl. HabmioneHne n S3KCepuMeHT B PU3UKe 1

4 Cnioco06s1 u3mMepeHus: (GU3NIECKUX BEITHYUH 1

5) AOCOoI0THAS M OTHOCHUTENIbHAS TIOTPEIIHOCTH U3MEPEHHUH (PU3NYECKUX BEINYUH 1

6 MopemupoBanue B pusuke. Poib u MecTo ¢pusnku B GOpMUPOBAHUN COBPEMEHHOW HAYyYHOU 1
KapTUHBI MUPA, B IPAKTUYECKON JIEATEIHHOCTH JIHOIEH

7 Mexanunueckoe aBuxenue. Cucrema orcuera. OTHOCUTENBHOCTh MEXaHUYECKOTO ABUKEHUSI. 1
[Tpsimast u oOpaTHast 3a1a4U MEXaHUKU

8 Pannyc-BekTop MaTepralbHOM TOYKH, €TI0 IIPOCKIUU HA OCH KOOpAUHAT. Tpaekropus. 1
[lepememienue. CxkopocTs. MIX mpoeKuu Ha OCH KOOPAUHAT

9 PaBHOMepHOE ipsiMosHEHOE nBIKeHue. | padudeckoe onrucanue paBHOMEPHOTO 1
PSIMOJIMHEHHOTO JBUKEHUS

10 CrnoxeHnue nepeMenieHnit u ckopocteil. Pemenue 3agau 1

1 HepaBHomepHoe aBukeHre. MrHOBEHHast CKOpOCTh. Y ckopeHue. [IpsamonnHeitHoe ABUKEHHUE C 1
MOCTOSIHHBIM YCKOPEHUEM

12 ['padpuaeckoe onrcanne MPSIMOTMHEHHOTO ABUKEHUS C TTIOCTOSTHHBIM YCKOPECHUEM 1

13 CBobopHoe najzeHue. Y ckopeHue cBOOOIHOro MaieHus. 3aBUCUMOCTh KOOPIMHAT, CKOPOCTH, 1
YCKOpPEHUS OT BPEMEHH U UX TpapuKu

14 JIBmxeHue tesna, OpOIIEHHOTO O] YIJIOM K TOPH30HTY 1

15 KpuBonuneiiHoe nBukeHue. /[BuxeHue 1o OKpyKHOCTH. YTJIOBas U JIMHENHas ckopocTh. [lepuog 1

H 4acToTa. HGHTpOCTpeMI/ITeHBHOG U MOJIHOC YCKOPCHUC




16 KonTtponsHas padora no teme "Kunematuka" 1

17 ITepsbiif 3akoH HproTOHA. HEpUMaibHBIE CUCTEMBI OTCUETA. [IpUHIIMIT OTHOCUTEILHOCTH 1
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA

18 Cwita. PaBHonelicTBytomas cuia. Bropoit 3akon Hetotrona. Macca 1

19 B3anmopencrteue ten. Tperuii 3akon HeroToHa 1

20 [Tpuntun cyneprio3unuu cwi. Pemenue 3aiay Ha npuMeHeHue 3akoHoB HproToHa 1

21 3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALlMOHHON U MHEPTHOW MaccChl 1

22 Cwita TSDKeCTH M YCKOPEeHHE CBOOOIHOTO TMaICHHS 1

23 JIBrxeHne HeOECHBIX Te U UX UCKYCCTBEHHBIX CITYTHHKOB. IlepBas kocMu4eckast CKOpOCTb. 1
3akonsl Kemnnepa

24 Cwita ynpyroctu. 3akoH ['yka. Bec Tena 1

o5 Cuna tpenus. [Ipupona u BUIbI cuil TpeHUs. J[BIKEHUE B )KUIKOCTH U Ta3e ¢ YUETOM CHIIBI 1
COTIPOTHBIICHUS CPEJIBI

26 Hasnenue. ['mapocrarnueckoe napnenue. Cuna Apxumena 1

27 AGcomoTHO TBepoe Teno. [loctynarensHoe U BpamareabHOe IBHKEHUE TBEPIOTO Tea

28 MOMEHT cHJIBl OTHOCUTENBHO OCH BpatieHus. [lnedo cuibl

29 CrnosxeHue cuil, IpUJIOKEHHBIX K TBepaAoMY Teny. LleHTp TsokecTH Tena. Y cioBUs paBHOBECHS 1
TBepAOro Tena. Buasl paBHOBecHs

30 Pemrenue 3anau 1

31 KonTtponbnas padota mo teme "JI[unamuka. Ctatuka TBEpaoro tena'

39 HNMnynsc MaTepuaibHOM TOYKH, CUCTEMBI MATEPUAIIBHBIX TOYEK. L[eHTp Macc cucTemsl 1
MaTepuaibHbIX TOYeK. TeopeMa o JBUKEHHUH LIEHTpa Macc

33 Hmnysbe cuibl 1 M3MEHEHHE UMITYIIbCA Tejla. 3aKOH COXpaHeHUs UMIynbca. PeakTuBHOE 1
JIBUKCHHE

34 MowmeHT nMItynbca MaTepuaibHoi Touku. [IpencraBienne o coxpaHeHUM MOMEHTa UMITYJIbCa B 1
HEHTPAJIbHBIX MOJIAX

35 Pemenue 3anau 1




Pabora cuibl Ha MaJIoM U Ha KOHEYHOM IepeMelteHun. I'papuueckoe npeacraBieHne paboTsl

36 1
CHJIBI. MOIITHOCTD CHIIBI

37 Kunernueckas sueprusi. Teopema 00 H3MEHEHUN KHHETUYECKOH SHEPTUM MaTepUAIbHOW TOUKU 1

38 [ToreHunanpHbIC U HETIOTEHIMAbHBIE CUJIbl. [loTeHnanbHas sHeprus. Bropas kocmudeckas 1
CKOPOCTh

39 TpeTbs kKocMudeckasi ckopocTh. CBs3b pabOTHI HEMOTEHITUAIBHBIX CUJI C U3MEHEHUEM 1
MEXaHHYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHECHUS MEXaHHUECKON YHEPTUH

40 Yrpyrue u Heynpyrue CTOJIKHOBEHUA. Y paBHeHUE bepHynu 11s uaeanbHOU )KUAKOCTH 1

41 KonTtponbHas pabota no Teme "3aKoHbI COXpaHEHUsI B MEXaHHKe"

42 PazButne npeacrasieHuit o mpupoae Teraorel. OcHoBHBIE mojoxkenust MKT. [luddysus. 1
bpoyHoBCcKkoe nBukEHUE

43 CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX Tell. XapaKTep ABUKEHUS U B3aMOAEHCTBUS 1
YacTHII BEIIECTBA

44 Macca u pazmepsl Mosiekyl (aromoB). KonmnuectBo Bemectsa. [locTosinHas ABoraapo 1

45 Temneparypa. TermoBoe paBHoBecue. [kana enbcus 1

46 Pemenue 3amau 1

47 W neanpublii ra3. ['a3oBble 3aKOHBI 1

48 VpaBuenne MenneneeBa-Kianeiipona. Pemenue 3agau 1

49 AOcomoTHas TemriepaTypa. 3akoH JlaapToHa 1

50 M3omporieccrl B H1€aaTbHOM Ta3e C MOCTOSHHBIM KOJTUYECTBOM BEIIECTBA 1

51 I'paduueckoe mpeacraBaeHue U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa 1

52 OcHoBHoe ypaBHeHHe MKT 1

53 Pemrenue 3anau 1

54 CBs13b a0COTIOTHOM TEMIIEPATYPBI TEPMOJIMHAMUYECKON CUCTEMBI CO CPETHEH KHHETHICCKOM 1
SHEprueil MoCTyNnaTeIbHOro TEIIOBOTO IBHKEHUS €€ YacTHI]

55 O06o06menue u cucremarusanus 3Hanui Mo TeMe "OcHoBet MKT"

56 Kontponbnas padora mo teme "OcroBsl MKT"




TepmonuHamuueckas cucteMa. 3ajianue BHemHuX ycioBuit st T/l cucremsl. BHemnue u

57 BHyTpeHHHE napaMeTpsl. [lapamerpsl T]] cuctemsl Kak CpeiHUE 3HAUCHUS BEJIMYHH,
ONUCHIBAIOIIUX €€ HA MUKPOCKOITMYECKOM YPOBHE

58 Hynesoe nauano repmoaunamuku. CamonpousBosibHas penakcarus T/l cucteMbl K TEI0BOMY
PaBHOBECHIO

59 Moenb u1eaibHOTO Ta3a B TEPMOJAMHAMUKE. Y CJTIOBUSI TPUMEHUMOCTH 3TON MOAEIH

60 VYpaBuenue MenneneeBa-Kiamneiipona u BeIpaskeHHE 111 BHYTPEHHEH SHEPrHH

61 BrIpaxkenue i1 BHyTpEHHEH SHEPTUH OJHOATOMHOI'O WealbHOTro ra3a. KBasucratuueckue n
HECTAaTUYECKUE MPOIECCHI

62 DneMeHTapHas paboTa B TepMoAMHAMHUKe. Beraucienue padoTsl 1o rpaduky mnpoiecca Ha pV-
JarpaMme

63 Tennonepenayua kak crnocod U3MeHeHust BHyTpeHHel sHeprun T/ cucremsbl 6e3 coBepIieHus
paboThI

64 KoHBek1us, TernaonpoBOAHOCTb, U3TYICHUE

65 KonuuecTBo TemnoTel. Tenmo€éMKoCTh Tena. Y aenbHas U MOJISIpHAst TETUIOEMKOCTH BELIECTBA.
VY enpHas TENI0Ta CrOpaHus TOIUIMBA

66 Pacuér xonmuuecTBa TEIUIOTHI P TEIUIONEpeaaye

67 [Tonsitue 06 amnabaTHOM mporiecce. [IepBrIii 3aKOH TEPMOTMHAMHUKH

68 KonuuectBo TemnoTs! 1 paboTa Kak Mepbl U3MEHEHHs BHyTpeHHel sHeprun T/1 cuctembl

69 Bropoii 3akoH TepMOAMHAMUKH JIJ1sl pABHOBECHBIX M HEPABHOBECHBIX IpolieccoB. HeobpaTumocTts
MPUPOJHBIX MPOLIECCOB

70 [Ipunnuns! geiicTBus TernoBbix MamuH. KIT/]

71 Makcumansnoe 3nauenue KI1J1. [ukn Kapro

72 Pewienue 3amau

73 DKOJIOTMYECKUE aCIIEKThI MCIIOJIb30BAaHUs TEIJIOBBIX ABUTATENeH. TernoBoe 3arps3HeHue
OKPYKaroILEe Cpebl

74 Pemenue 3amay




75 O06o061eHne U cuctemMaTu3anus 3HaHui 1o Teme "TepmonnHamuka. TernnoBble MalHb!"

76 Kontponbnas padora mo teme "TepmoanHamuka. TernaoBsie MaiHb!"

77 [TapoobpazoBanue u koHaeHCanus. VicapeHue 1 KureHue. Y IeinbHast TerioTa mapooopa3oBaHUs 1
Haceimennsie 1 HeHACHIIICHHBIE Taphl. KauecTBeHHAs 3aBUCUMOCTD IIJIOTHOCTH U JABJICHUS

78 HACBHIIIIEHHOT0 TIapa OT TeMIEepPaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACKILIIEHHOTO Tapa. 1
3aBUCHMOCTh TEMIIEPATyphl KUIICHUS OT IaBJICHHUS B )KUIKOCTH

79 BraxxaocTs Bo3myxa. AGCOIOTHAS 1 OTHOCUTEIbHAS BIIAXKHOCTh 1

80 Pemenue 3amau 1

81 Tépnoe Teno. Kpucramnmyeckue u amopdHbie Tema. AHU30TPOIHS CBOMCTB KPUCTAIIIOB 1

82 [TnaBnenne u KpuctaM3anus. Y ienbHas TersoTa miasneHus. Cyomumanus 1

83 Hedbopmaruu tBEpAOTO Tena. Pactshkenue u cxarue. Casur. Monyns FOnra. [lpenen ynpyrux 1
nedopMaruit

84 TennoBoe pacmMpeHne KUAKOCTEeH U TBEPABIX TEJI. AHTAPMOHHM3M TEIIJIOBBIX KOJICOAHMI YaCTHI 1
BEIleCTBA

85 [IpeoOpazoBanue sHEPTUU B Ha30BBIX NEPEX01axX 1

86 YpaBHeHHE TEIIOBOTO OaaHca

87 Pewienue 3amau

88 IToBepxHOocTHOE HaTskeHUe. KanunspHele siBieHus. [[aBieHne noa UCKpUBJICHHON 1
MOBEPXHOCTHIO KuaKocTH. Dopmyna Jlannaca

89 O06o0menre U cucTeMaTr3alis 3HaHui o TeMe "ArperaTHbie COCTOsIHUS BemecTBa. PazoBbie 1
nepexopl"

90 KonTtponsHas pabota no Teme "ArperatrHblie COCTOSHUS BemecTBa. Pa3oBbie nmepexost"” 1

01 DJIeKTpHU3alus Tell U €€ MPOABICHUA. DINEKTPUUECKUM 3aps. J(Ba BUIa SIEKTPUUIECKHUX 3apsSI0B. 1
[TpoBOAHMKH, TUANEKTPUKU U TIOTYIIPOBOIHUKU

92 DNEeMEHTAPHBINA ANEKTPUUISCKUH 3apsi1. 3aKOH COXPAHECHHUS AJICKTPUUYECKOTO 3apsiia

93 B3anmopeiictBue 3apsnoB. Toueunsie 3apsiapl. 3akoH Kynona

94 Pemenue 3amau 1




95 Onektpuueckoe nose. Ero nefictBrue Ha 31€eKTpUUYECKUE 3apsiJibl 1
96 Hanpsox€auocTs asekTpudeckoro mojst. [TpoOusIit 3apsa. JIlnaun HanpsokEHHOCTH 1
ANEKTpHUEcKOro mojisi. OMHOPOAHOE IIEKTPUIECKOE MOJIe
97 [ToTeHIMaTbHOCTH JIEKTPOCTATHIECKOTO T0JIsA. Pa3HOCTh MOTEHIIMATIOB ¥ HAIIPSDKCHHUE 1
08 [TorennmansHas SHEPTH 3apsAAa B SIEKTPOCTATUUIECKOM 1oJie. [loTeHIna 31eKTpocTaTu4eckoro 1
OJIst
99 CBs13b HaPSDKEHHOCTH TOJISL U Pa3HOCTH MOTEHIUANIOB JJISl 3JIEKTPOCTATUYECKOTO MOJIS 1
100 [IpuHIMn cynepno3unuy 3JeKTPUUECKUX MO 1
101 Pemenue 3amay 1
102 [Tone Toueunoro 3apsiaa. [Tone paBHOMEPHO 3apsKEHHOM chepbl 1
103 [Tose paBHOMEPHO 3apsHKEHHOTO 0 00bEMY 1apa. [Tone paBHOMEpHO 3apsKEHHON OECKOHEUHON 1
TUIOCKOCTH
104 [TpOoBOTHUKY B AJIIEKTPOCTATUUECKOM IT0JI€. Y CJIOBUE PABHOBECHS 3aPsI0B 1
105 JIMBIEKTPUKHU U ITOJIIYIIPOBOJHUKH B JJIEKTPOCTATUYECKOM I10JIE 1
106 Konnencarop. D1eKTpoéMKOCTh KOHACHCATOPa. DIEKTPOEMKOCTh TUIOCKOTO KOHAEHCATOpa 1
107 [TapannenbHoe coeAMHEHNE KOHIEHCATOPOB 1
108 [TocnemoBaTenbHOE COCTMHEHNE KOHICHCATOPOB 1
109 DHeprus 3apsHKEHHOTO KOHJIEHCATOpa 1
110 Pemenue 3amay 1
111 JIBrKeHHE 3apsyKEHHOW YacCTULBI B OJHOPOJHOM DJIEKTPUUYECKOM I10JIE 1
112 Pemenue 3amay 1
113 O06o011eHre U cucTeMaTu3alus 3HaHUK 10 TeMme ""DieKTpuyeckoe mosie"” 1
114 KoHnTtponbHas padota mo teme "DnexkTpudeckoe noje" 1
115 Cwita Toka. [TocTOSTHHBIN TOK. Y CIOBHS CYIIECTBOBAHMSI TTOCTOSIHHOTO JIEKTPUYECKOTO TOKA 1
116 Wcrounuku Toka. Hanpsxenue nu 9/1C 1
117 3akon Oma aJ1g y4acTKa 1enu. DISKTPUUIECKOe COTIPOTHUBIICHNE 1




118 3aBUCHMOCTh COMPOTUBIIEHUS] OJJHOPOIHOTO MPOBOIHUKA OT €T0 JUIMHBI | IJIOMIAIH MTOTIEPEYHOTO 1

ceueHus
119 VY nenpHOE CONPOTHUBIICHHE BelllecTBa. Pemienue 3a1au 1
120 [TocnenoBarenpHOE, MapaIebHOE, CMEIIAHHOE COSAMHEHNE TPOBOTHUKOB 1
121 Pacuér pa3zBeTBiEHHBIX AnekTpuyeckux 1enei. [Ipasuna Kupxroda 1
122 Pemenue 3amay 1
123 Pabora snexrpuueckoro Toka. 3akon Jlxoyns —Jlenna 1
124 Pemenue 3amay 1
125 Mo1HOCTB 2JIEKTPUYECKOrO TOKA. TerioBas MOLIHOCTD, BbIAEIAEMas HA pE3UCTOpe 1
126 Pemenue 3amay 1
127 O/1C u BHyTpeHHEE COIPOTUBIIEHNE HCTOUHUKA TOKA 1
128 3akon OMa 1)1 MOJTHOM (3aMKHYTOM ) AJIEKTPUICCKOH TeNH 1
129 Pemenue 3a1au 1
130 MOoIHOCTh UCTOYHNKA TOKA 1
131 KopoTtkoe 3aMbIkanme 1
132 Konzencarop B 11enu nocTOSHHOTO TOKa 1
133 Pemenue 3amay 1
134 Pemenue 3anau no teme "I10CTOSHHBIN IEKTpUUYECKUI TOK" 1
135 Pemenue 3amad mo teme "[1oCTOSTHHBIN JIEKTPUUECKUIA TOK" 1
136 Pemenue 3a1a4 o teme "TloCTOSHHBIN ANIEKTpUYECKHA TOK" 1
137 O06o0menre U cucTeMaTr3alys 3HaHui mo Teme "TloCTOSHHBIN JIeKTpUIeCKil TOK" 1
138 KonTtponbHas padora no Teme "[locTOsTHHBIHN 371eKTpHUUECKUi TOK" 1
139 DneKTpuueckas MPOBOIUMOCTD PA3IMYHBIX BEIIECTB. DJIEKTPUUECKUN TOK B METaJlIax.

CBepXnpoBOAUMOCTh
140 DJIIEKTPUUYECKHI TOK B pacCTBOpaxX M pacijiaBax 3JIEKTPOIUTOB. 3akoHbl Dapajes 1Jist 3IEeKTPoIn3a
141 DneKkTpuueckuil Tok B razax. [lnaszma




142

DJeKTpuUecKuil TOK B Bakyyme. BakyymHbie mpuOops

143

DJIEKTPUUYECKUI TOK B OJYITPOBOJHUKAX

144

[omynpoBoAHUKOBBIE TPUOOPHI

145

@uznyeckuil NpakTUKyM 10 TeMe "M3MepeHne CHilbl TOKa U HalpsKEHUS B LIEH TOCTOSIHHOTO
TOKa IPH MTOMOIIY aHAJIOTOBBIX M HU(POBBIX H3MEPUTENBHBIX MPHOOPOB" MK "3HAKOMCTBO C
udpoBoii taboparopueii no gusuke. [Ipumeps! n3meperns GU3NYECKUX BETUMYUH IPU TTOMOIIT
KOMIIBIOTEPHBIX TaTYUKOB"

146

®u3nyecKkuil MpakTUKyM 1o teme "M3ydeHrne HepaBHOMEPHOTO IBUKEHHUS C IETBIO ONPEICTICHUS
MI'HOBEHHOH cKkopocTH"

147

®u3nyecKui MpakTUKyM 1o teme "M3MepeHune yCKopeHus Ipu NpsSIMOJIUHEUHOM
PaBHOYCKOPEHHOM JIBU>KEHUH 110 HAKJIOHHOM T1ockocTr" mim "MccineqoBanne 3aBUCUMOCTH
MyTU OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKECHUU"

148

Ousnueckuii nmpakTUKyM 1o Teme "M3mepenne yckopenus cBooogHoro najaeHus" wium "M3yuenue
JBUKEHHS TeJa, OPOIIIEHHOTO TOPH30HTAIBHO"

149

@uznyeckuil NpakTUKyM 1o TeMe "M3yueHune IBUKEHUS Tella 0 OKPYKHOCTH C IIOCTOSIHHOM 1O
MOJyJI0 cKopocThio" uiu "HccrenoBanue 3aBUCUMOCTH NIEPHOJIa OOpaIIEHUs] KOHHYECKOTO
MasiTHUKa OT €ro napaMeTpos"”

150

dusndeckuit TpakTUKyM 1o Teme "M3mepeHune paBHOICHCTBYIONIECH CHITBI TIPU JIBIOKCHUH OpycKa
10 HaKJIOHHOM miockocTu" win "[IpoBepka runoTe3sl 0 HE3ABUCUMOCTH BPEMEHHU JIBUKEHUS
Opycka Mo HAKJIOHHOH TTIOCKOCTH Ha 3aJJaHHOE PACCTOSTHUE OT €0 MacChl”

151

dusnyeckuii npakTukyMm no teMe "HMccienoBanue 3aBUCUMOCTH CHIT OCTH, BO3HHUKAIOIINX B
b

MPY>KWHE U PE3UHOBOM 00pasiie, oT ux nedopmarun" wim "M3ydeHue TBUKEHUST CUCTEMBI TEIT,

CBSI3aHHBIX HUTHIO, IEPEKUHYTOU uepe3 JErKuit 6J10K"

152

Ousnueckuii npakTUkyM 1o Teme "M3mepenne ko3 uureHTa TpeHus 1o BeTUIUHE YTIIOBOTO
kodd¢urmenta 3asucumoctu FTp(N)" nmm "HccnenoBanre qBuxeHus Opycka 1o HaKJIOHHOM
MIJIOCKOCTH C TIEpeMEHHBIM Kod(ddurmenTom Tpenus" win "M3yuenne IBMKEeHUS Tpy3a Ha BaTy C
TpeHuem"

153

®uznyeckuil NpakTUKyM 1o TeMe "MccaenoBanue yciaoBUi paBHOBECHS TBEPAOIO TENA,




UMEIOUIEro ock BpameHusa" nin "KoHcTpyrupoBaHre KpOHIUTEHHOB U Pacu€T CUil ynpyroctu'" uim
"N3ydyeHue ycTOMYMBOCTH TBEPAOTO TEIA, UMEIOIIETO IUIOMIAb OMOPHI"

154

@uznyeckuil NpakTUKyM 1o TeMe "M3mepeHne umnysbca Teaa o TOpMO3HOMY MyTH'" Uiu
"H3mepenue Cuiibl TSATH, CKOPOCTH MOJEIHU SJIEKTPOMOOUIIS M MOIITHOCTH CHJIBI TATH" WK
"CpaBHeHHE U3MEHEHUS UMITYJIbCca Tejla ¢ UMIYJIbcoM cuiibl" win "MccnenoBanne COXpaHEeHUs
UMITyJIbCa MPU YIIPYrom B3auMonencTBun" uinm "M3mepenne KHHETHUECKON SHEPT UM Tea 110
TOPMO3HOMY ITyTH"

155

dusnueckuii mpakTUKyM 1o Teme "M3ydeHne n30TepMUyIecKoro npouecca (PeKOMEH10BaHO
UCTIONIb30BaHue IUPPoBOi madoparopun)" win "M3ydeHre n30XopHOTro mnpouecca’ uiu
"N3yuenne nzobapuoro npouecca" i "[IpoBepka ypaBHEHHs COCTOSTHHS"

156

®dusznyeckui mpakTukyM no teme "M3mepenue yaenbHo# Termnoémkoct” win "UccnenoBanue
npoiiecca ocTeiBaHus BemecTBa" win "UccnenoBanue agunadbaraoro nporecca” unu "M3ydueHue
B3aUMOCBA3U 3HepFI/II/I MG)KMOJIGKY.H}IPHOI‘O BBaHMOHeﬁCTBHH 148 TGMHepaTypr KUIICHU S
sKuakocren"

157

®u3nyecKkuil MpakTUKyM 1o Teme "M3ydeHrne 3aKOHOMEPHOCTEN UCTTapEHHUS )KUIKOCTEN" Uin
"U3Mepenne yneabHOM TEmI0ThI I1aBieHus Jpaa" win "M3ydeHrne cBOMCTB HACBIILIEHHBIX MapoB"
i "M3mepenune abCoTI0THON BIAKHOCTH BO3/yXa U OIICHKA MACChI TAPOB B MOMEIIECHUN".
N3mepenue ko3 puiimeHTa moBepXHOCTHOTO HATSKEHUS

158

®dusndeckuit TpakTUKyM 1o Teme "Habmromenre nmpeBpamieHus SJHEpruu 3apsHKEHHOTO
KOHJICHCATOpa B YHEPIUIO U3Ty4eHHs cBeToauoaa" win "M3yueHrue npoTekaHus TOKa B LIETH,
cojepxanieit konaeHcaTop" uiu "Pacnpenenenrue pa3HOCTH MTOTSHITUATIOB (HAMPSDKEHUS) TIPU
II0CJIE0BATEIbHOM COEIUHEHUHU KOHIEHCATOPOB"

159

®uznyeckuil MpakTuKyM no teme "MccinenoBanue CMENIaHHOTO COETMHEHHUS pE3UCTOPOB" WITH
"U3Mepenne yneabHOro CONpoTUBICHHS MPOBOAHUKOB" niu "HccnenoBanue 3aBUCUMOCTH CHJITBI
TOKA OT HAIIPSDKEHUS IS JJaMIIbl HAKATUBaHUS"

160

dusnueckuil npakTHkyM 1o Teme "Habmonenue snexrponusa” uinn "M3mepenue 3apsaa
oJIHOBaJIeHTHOTO HoHA" unu "MccienoBanue 3aBUCUMOCTH COMPOTUBIICHUS TEPMOPE3UCTOPA OT
temnepatypbl" Wi "CHITHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU auozaa'




161

PesepBHblit ypok. O0o01IeHre 1 cucTeMaTu3anus 3Hanui no reme "Kunemaruka"

162 Peseprubiil ypok. O6001IeHHE U CUCTEMATH3aIUs 3HaHu 110 Teme "J{[nHamuka"

163 PesepBHeIil ypok. O000IICHHE U cCUCTeMaTH3aIHsI 3HaHu 1o Teme "CTtaTuka TBepaoro rena' 1

164 PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIIHSI 3HAHHH 110 TeMe ""3aKOHBI COXPaHEHHSI B 1
MexaHuke"

165 PeseprubIil ypok. O60011eHNE U CUCTEMaTH3aKs 3HaHU 110 Teme "OCHOBBI 1
MOJIEKYJISIPHO-KMHETUYECKOM Teopun"

166 PesepBHeIit ypok. O600IIeHHE U cucTeMaTu3alys 3HaHui o Teme "Tepmonunamuka. TeroBbie 1
MaIIuHbI"

167 Peseprublil ypok. O6001IeHNE U CUCTEMATH3AIUS 3HAHUM 110 TeMe "ArperaTHble COCTOSTHUS 1
BeniecTBa. Pa3zoBble epexoab!”

168 Peseprubiil ypok. O6001IeHHE U CUCTEMATH3AIMS 3HAHUM 110 TeMe "DJIeKTpruIecKoe moJe" 1

169 PesepBHeIil ypok. O000IIeHHE U CUCTeMAaTH3aIusI 3HaHuH 110 TeMe "TI0CTOSTHHBIN 2JIeKTPUIeCKHiA 1
TOK"

170 PeseprubIil ypok. O60011eHNE U CUCTEMATH3AIMs 3HaHUH 110 TeMe "TOKH B pa3IMuHbIX cpeax” 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170




11 KIIACC

KoanuyecTBO 4acos

Ne ni/m Tema ypoka
Bcero
1 B3anMozeiicTBre MOCTOSITHHBIX MarHUTOB M MPOBOJAHUKOB ¢ TOKOM. MaruutHoe nosie. ['unoresa 1
Awmnepa
5 Bektop MaruuTHOM MHAYKIMH. [[puHIMN Cyniepno3uMy MarHUTHBIX TOJIe. JINHUU MarHUTHOM 1
WHIYKIUH
3 MarauTtHoe nose NpoBOAHMKA ¢ TOKOM. OnbIT Dpcreaa 1
4 Cunia Amriepa, e€ HampaBJICHUE U MOJTYJIb 1
5) Pemenue 3anau 1
6 [Ipumenenue 3akoHa Amriepa. IIEKTPOU3MEPUTENHHBIC TPUOOPHI 1
y Cuna JlopeHua, e€ HanpaBiieHUE U MOAYJb. /[BUXKEHHNE 3apsyKEHHOM YaCTHULIBI B OJJHOPOIHOM 1
MarHMuTHOM TI0JIe
8 Pemenwne 3amaq 1
9 Pa6ota cunsl Jlopenia 1
10 Pemenwne 3amaq 1
11 MarnuTHoe noje B BeniecTBe. DeppoMarHeTHKH, Tapa- U JuaMarHeTHKI 1
12 OcHoBHBIE CBOCTBa (heppomarHeTUKoB. [Ipumenenue GpeppomMarHeTUKOB 1
13 Pemenue 3amay mo reme "MarautHoe mose" 1
14 Pemtenue 3amau mo treme "MarautHoe mose" 1
15 SIBrieHME NEKTPOMAarHUTHOM MHAYKIMH. [[0OTOK BeKTOpa MarHUTHOM MHIYKIIUU 1
16 OC unpykuuu 1
17 3aK0H AJIEKTPOMAarHuTHON MHAYKIK Dapases 1
18 Buxpesoe anekrpuueckoe nozie. Toku Dyko 1
19 O/JIC nHAYKIMHY B ABMKYIIUXCS TTPOBOTHAKAX 1




20 Pemenwne 3amaq 1
21 [TpaBumo Jlenma 1
22 WNuaykruBHOCTh. KaTylika HHAYKTUBHOCTH B LIENH ITOCTOSSHHOT'O TOKA 1
23 SBnenue camonnaykuuu. 3J1C caMOMHAYKIIUU 1
24 DHeprusi MAarHUTHOTO TOJISI KATYIIKHA ¢ TOKOM. DJIEKTPOMArHUTHOE T10JIe 1
25 Pemenwne 3amaq 1
26 O06001IeHre U cucTeMaTU3aIMs 3HaHUH 110 TeMe "DJIeKTPOJuHaMHUKa" 1
27 KonrtponbHast pabora o Teme "DineKTpoarnHaMuKa" 1
28 Koneb6arenpnas cuctema. CBoOoaHBIC KOJIeOanus. ['apMoHNYecKue KoneOanus 1
29 Kunemarnyeckoe v JMHAMHYECKOE OMUCAHUE KOJIEOATETbHBIX JIBHKCHUN 1
30 DHepreTuyeckoe onrcanue. BoIBoO AMHAMUYECKOTO OMKUCAHUS TAPMOHUUYECKUX KOJIeOaHU U3 UX 1
SHEPreTUYECKOro ¥ KNHEMaTH4eCKOTr0 OMMMCAHUS
31 Awmmuntyna u ¢aza xonebanui 1
39 [Tepuon u yactora konebanuit. [lepror MaabIx CBOOOTHBIX KOJIEOAaHUH MAaTEMaTHYECKOTO 1
MasTHUKA. [leproa cBOOOTHBIX KOJIEOaHHI PYKUHHOTO MAasSTHHUKA
33 3aryxatomue kojiebanus. BeiHyxeHHble Konebanus. Pezonanc 1
34 ABTokoneOaHus 1
35 Pemenue 3amay 1
36 VYpoxk-koHpepenuus "MexaHnueckue KojaeOaHus B My3bIKaJIbHBIX HHCTpyMEHTax" 1
37 O0001IeHre 1 cucTeMaTU3alus 3HaHui 1o TeMe "MexaHndeckre Kojieoanusa" 1
38 OnexkrpoMarHuTHele Konebanus. KoxeGaTenbHbIH KOHTYP 1
39 ®opmyna ToMmcona. CBsI3b aMITUTYABI 3apsa KOHACHCATOpA C aMIUIUTYAOM CUIIbI TOKA B 1
KoJ1e0aTeIbHOM KOHTYpE
40 3aK0H COXpaHEHHUs SHEPTUH B HJICATLHOM KOJIe0aTeTbHOM KOHTYPE
41 3aryxarolue IeKTPOMarHuTHbIC KoieOaHus. BeIHYKIEHHBIEC AJIEKTPOMArHUTHBIE KOJICOaHUS
42 [Tepemennsblii TOK. Pe3ucTop n KOHAEHCATOP B LEMH MEPEMEHHOTO TOKA




43

KaTymKa WHAYKTUBHOCTHU B IICTIU IICPCMCHHOTO TOKA

44 3akon OMa 1St JIEKTPUYECKOM TIENH TEPEMEHHOTO TOKa

45 MoImHOCTh IEPEMEHHOTO TOKAa. AMIUTUTYAHOE U ICHCTBYIOIIEE 3HAUCHUE CHITBI TOKA U 1
HaNpPsHKEHUs

46 Pe3onanc B 35eKTpUYecKoil enu

47 Pemenne 3amay 1

48 WneansHbnif Tpancopmatop. [Ipon3BoacTBo, mepeaaya u moTpeOIeHne MIEKTPUISCKOW SHEPTUU

49 DKOJIOTHYECKHE PUCKU IIPU MTPOU3BOJICTBE dIeKTposHepruu. KynpTypa ucrnoiab30BaHus 1
AEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemenwne 3amaq 1

51 Pemenne 3amay 1

52 O06o0mieHne 1 cucTeMaTu3alys 3HaHui 10 TeMe "DIeKTpOMarHuTHbIe Konebanus" 1

53 Mexanuyeckue BOJIHbL. XapaKTEPUCTUKU MEXaHUYECKUX BOJIH 1

54 CBoiicTBa MEXaHUYECKUX BOJIH 1

95 3ByK. XapaKTepUCTUKH 3ByKa 1

56 HNudpas3Byk u ynprpazByk. [llymoBoe 3arps3HeHne OKPYKAIOIICH CpeIbl 1

57 Pemenue 3anau 1

58 DNeKTpOMarHuTHBIC BOJHBI. M31ydeHne 2JIeKTPOMarHUTHBIX BOJTH 1

59 DHeprus AMEKTPOMArHUTHBIX BOJIH. CBOKCTBA 3JIEKTPOMArHUTHBIX BOJIH 1

60 [Ixana sneKTpOMarHUTHBIX BOJIH. [I[pUMEeHEeHHE 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY 1

61 [TpuHIMIBI paguoCBsI3u U TeneBUACHU. Pagunonokarys. DIeKTPOMarHuTHOE 3arpsi3HEHUE 1
OKpY>Karolleu cpebl

62 KonTponbnas pabora no teme "KoneGanust 1 BoJHBI" 1

63 CaeT. 3aKOH MPSIMOJIMHENHOTO paclpoCTpaHEeHHsI CBETa 1

64 Pemenwne 3a1a4 Ha MPUMEHEHHE 3aKOHA MIPSIMOJIMHEHHOTO PACIIPOCTPAHECHHUSI CBETa 1

65 Otpaxenue cBera. [lnockoe 3epkano. Chepuueckoe 3epkaio 1




[Tpenomnenue cBera. AGCOTIOTHBIN U OTHOCUTENILHBIN TIOKa3aTeNb mpeaomienus. [lonnoe

06 BHyTpeHHee oTpakeHue. [IpenenbHblil yroi moaHoro BHYTPEHHEro OTPakKeHUSI 1
67 Pemrenue 3a1a4 Ha MPUMEHEHUE 3aKOHOB OTPAXECHHUS U MIPEIOMIICHUS CBETa 1
68 Xon nydeit B mpusme. Jucnepeus ceeta. CinoxHbIN cocTta Oemoro ceera. [{Ber 1
69 JIun3sl. DOKYCHOE PACCTOSHUE U ONITUYECKAsl CHJIA JIMH3BI 1
70 [TocTpoenue n3o0pakeHUH B IMH3AX U KX CUCTEMax. Y BEJTMYCHHUE JINH3BI 1
71 Pemienue 3a1a4 Ha MOCTpOECHUE U300PAKEHUH, TTOTYYAEMbIX C TIOMOLIBIO JINH3 1
72 I'na3 kak ontuyeckas cucrema 1
73 Pewmenne 3anau. lIpenensl npUMEHMMOCTH F€OMETPUUECKON ONITUKH 1
74 CKOpOCTh CBETa U METOJIBI €€ U3MEPEHUS 1
75 Jucnepcus cera 1
76 HNutepdepennus cBeta 1
77 KorepeHTHbIE HICTOUHUKH. Y CIOBUS HAOIIOIEHUSI MAKCUMYMOB 1 MUHUMYMOB 1
78 Pemenne 3amay 1
79 [Ipumenenue narephepeHIum 1
80 Judpakius cBeTa 1
81 Judpakuronnas peméTrka. Y cioBre HaOII0ICHHS TIIaBHBIX MAKCHMYMOB 1
82 Pemenue 3anau 1
83 [TonepeunocTs cBeTOBBIX BOJH. [Tonsipu3arus cBera 1
84 Pemenue 3anau 1
85 CBeTOBBIC SBJICHHS B TIPUPOJIE 1
86 O6o0uieHne 1 cucTemMaTu3anys 3HaHui o Teme "OnTuka" 1
87 Kontponbras padota mo teme «OnTHKa» 1
88 ['paHHI1IBI TPUMEHUMOCTH KJIACCHUYECKOW MEXaHUKHU. 3aKOHBI 3JIEKTPOUHAMUKY U TIPUHIIUIT 1
OTHOCHUTEIIEHOCTH
89 [TocTynatsl crieuagbHONW TEOPUH OTHOCUTEIILHOCTH 1




[TpoctpancTBeHHO-BpeMeHHOM nHTepBall. [IpeobpazoBanus JlopeHua. Y cinoBue NpuuuHHOCTH.

%0 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JIEHHE BPEMEHH U COKPAILEHUE JITTHHBI 1
91 OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHUIIbI 1
92 CBs3b MACChI C SHEPTUEH U UMITYJILCOM PEISITUBUCTCKON YaCTUIBI. DHEPTHUs MOKOS 1
93 PaBHOBECHOE TEIIIOBOE U3IIyuEHHE 1
94 3akoH cMemenusa Buaa 1
95 I'umote3a M. [1nanka o kBanTax. @OTOHBI 1
96 DHeprusi 1 UMIyJbC poToHa 1
97 ®otorddext. Onpitet A. I'. Cronerosa. 3akoHsl poToddhdexra 1
98 VYpasuenue DitnmreitHa s potodddekra. "KpacHas rpanuma” horodddexra 1
99 JNasnenue ceera. Onbitel I1. H. JIeOeneBa 1
100 BoJiHOBEIE CBOMCTBA YaCTHIL 1
101 Bounner ne Bpoiins. nuna BonHbl ae bpoiins u pazmepsl 001acTH TOKAIN3AIUHN IBUKYIIEHCS 1
YaCTHULIBI
102 KopnyckynspHO-BOITHOBOM Ayaln3m 1
103 Judpakius >1eKTpOHOB Ha KpUCTaLIax 1
104 Crnenuduxka n3mepenui B Mukpomupe. CootHomenus HeornpenenénHocreit ['eiizendepra 1
105 Pemenue rpadguveckux 3amaq 1
106 Pemenne pacuéTHbIX 33124 1
107 Kontponbras padota o temam: "OcHoBbl CTO", "KopmyckymsipHO-BOTHOBOM Tyanu3m" 1
108 OmnbITHI 110 UCCIIEAOBAaHUIO CTpOeHUs aToMa. [lnanerapuas Mmoens atoma Pesepdopaa 1
109 [Toctynater bopa 1
110 Bunsl cnexktpoB. CriekTp ypOBHEH 3HEpruu aToma BoJI0poaa 1
111 CrioHTaHHOE ¥ BBIHY)KJEHHOE M3TyUYeHHEe CBETa 1
112 Jazep 1
113 Hyxnonnas monens sipa ['eiizenOepra-lBanenko. 3apsa 1 MacCOBO€ YHUCIIO siipa. M30TOMBL 1




PannoakTHBHOCTE

3aKOH paIMO0aKTUBHOTO pacnana. CBONCTBAa HOHU3UPYIOIIETO U3ydyeHUs. BinsHue

114 PaMOaKTUBHOCTH Ha KHUBBIC OPraHU3MBIL. Jlo3uMeTpus 1
DHeprus CBS3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT macce sapa. SnepHbie peakiuu.

115 Anepusie peakTopsl. [Ipo6iaemMbl yIpaBisieMoro TEPMOSIEPHOTO CHHTE3a. DKOJIOTHISCKHE 1
aCTeKThl Pa3BUTHUS SIEPHOIN SHEPTETUKU
MeTo/Ibl perucTpaluy U UCCIICIOBAHUS SJIEMEHTAPHBIX YacTull. DyH1aMeHTaIbHbIC

116 B3auMoieiicTBuUsA. baprnonsl, Me30HBI U tenToHbI. [IpencraBnenne o CTaHIapPTHOW MOJICIIH. 1
KBapk-riooHHas Mozieb aipOHOB

117 ®dusuka 3a npeaenamu CtannapTHol Mojenu. TémHast Matepus U TEMHas 3Heprus. EquHCcTBO 1
¢bu3nvecKoil KapTHHBI MUpa

118 DTarbl pa3BUTHs ACTPOHOMHH. 3HaYEHNUE AaCTPOHOMUH 1

119 [TpruMeHNMOCTh 3aKOHOB (PU3UKH JUISI OOBSICHEHUS IPUPOJIBI KOCMUYECKUX 00BEKTOB. MeTobl 1
ACTPOHOMUYECKUX UCCIEAOBAHUMN

120 CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIBI, PalMOTEIeCKOIbl, BHEATMOC(hEpHAst aCTPOHOMHUS 1

121 Bun 3Bé3nH0T0 HeOa. Co3Be3nus, ApKue 3BE3/Ibl, TUIAHETHI, UX BUANMOE JTBUKCHUE 1

122 Conneunas cucrema. Connie. CosiHeuHasi akTUBHOCTb. VcTounuk sHeprun CosHIa U 3BE3]1 1

123 3BE311bI, MX OCHOBHBIC XapaKTePUCTUKH. [[narpamMma "crieKTpaabHBIN KJIACC — CBETUMOCTD" 1

124 3Be3abI IIIaBHOU IIOCIEN0BATEILHOCTH 1

125 Buytpennee ctpoenue 38€311. CoBpeMeHHbIE MTPEACTaBICHUS O IPOUCXOXKACHUN U BOJIOLUN 1
CouHita 1 38631 DTalkl )KU3HU 3BE3]

126 Muneunsiii [1yre — Hama 'anaxktuka. Tunsl ranaktuk. YEpHbIE ABIPBI B A1pax rajJakTHK 1

127 Bcenennas. Pacumpenue Beenennoii. 3akon Xa66ma. Teopust bosibioro B3peiBa. PenrkroBoe 1
U3ITy4eHUe

128 MacmrabHas cTpykrypa Beenennoit. Meraranaktuka 1

129 Hepeménnsie npobiaeMbl aCTpOHOMUU

130 dusnueckuit mpakTukyM 1o Teme "MccneqoBanne MarHUTHOTO TIOJIS TOCTOSIHHBIX MarHUTOB" WITH 1




"HccnenoBanue cBoicTB peppomarueTrkos” i "MccnenoBanue qeiicTBUS TOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

dusznyeckuil npakTukyM no teme "M3mepenue cunbl AMnepa" nim "H3ydeHne 3aBUCUMOCTH

131 cwiibl Amriepa oT cuiibl Toka" uin "OnpeneneHie MarHuTHOW MHAYKIIMYA HA OCHOBE U3MEPEHHUS
cuiibl Ammnepa”

132 dusnyeckuil mpakTukKyM 1o teme "MccnenoBanue siBiIEHUS 3JIEKTPOMAarHUTHOM UHAYKIIUU'" WU
"OnpeneneHne HHAYKIIMA BUXPEBOrO0 MarHUTHOTO MoJist"

133 dusnueckuit mpakTukyM 1o teme "MccnenoBanue siBnenus camonHaykiuu" wim "Coopka
MOJIEJTU AJIEKTPOMArHUTHOTO TeHepaTopa"

134 @usnueckuii npakTHKyM 1o Teme "Mi3Mepenne nepruoa cBOOOIHBIX KOJeOaHU HUTSHOTO U
IIPYXUHHOTO MasiTHUKOB"

135 dusnueckuit mpakTukyM 1o teme "[IpeodpazoBaHue 3HEPruu B MPY>KUHHOM MasTHHUKE"
dusnyeckuil npakTukyM 1o teme "MccnenoBanue nepeMeHHOro TOKa 4epe3 MoCIeA0BaTENbHO

136 coeIMHEHHBIE KOHJICHCATOP, KaTylKy U pe3ucrop” mim "HMccnenoBanue paboTsl HCTOUHUKOB
CBETa B MU MEPEMEHHOI0 TOKa"

137 duzndeckuil npakTukyM 1o teme "M3ydeHue napameTpoB 3ByKOBOU BOJIHBI"

138 ®u3nyecKuil pakTUKyM 1o Teme "M3Mepenne nokasaresns npeaoMIIeHUs CTeKIIa" uiu
"[Tonyuenue n3o00pakeHusI B CUCTEME U3 IUIOCKOTO 3epKayia v JTUH3HI"
duznyeckuii mpakTukyMm mo teme "MccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PAaCcCTOSHUS OT

139 BeIIecTBa (Ha MpuMepe KUAKUX JuH3)" min "M3mepenne poKyCHOTO pacCTOSIHUS PaCCEUBAOLINX
nuH3"

140 dusnueckuii npakTukyM 1o Teme "Habmonenue audpaxiun, nHTEpQepeHIINN U MOJIIpH3auN
cBeTa"

141 ®u3nyecKuil MpakTUKyM 1o Teme "OnpeneneHne uMITyIbCca U SHEPTUH PEIITUBUCTCKUX YaCTHII
(o dororpadusiM TPEKOB 3apsSKEHHBIX YACTHUI] B MArHUTHOM T10J1€)"

142 dusnyeckuil npakTukyM 1o teme "M3mepenue nocrosiHHoi Ilnanka Ha OCHOBE UCCIIEJOBAHUS
dbotorddexra" nnm "Mccnenqoanue 3aBUCUMOCTH CHIIBI TOKA Y€pe3 CBETOIUOJ OT HAIpsKEHUs"

143 duznueckuil npakTukyM 1o teme "MccnegoBanue cnekTpa pa3pekeHHOro aTOMapHOTO BOAOPOAA




Y U3MEpEeHHE MOCTOSTHHOM Punbepra"

dusnueckuit mpakTukyM 1o Teme "MccnenoBanue painoakTUBHOTO (JOHA C UCTIOJIb30BaHUEM

144 nozumertpa unm "M3ydeHne mormaomeHus: 6era-4acTull arlfoMuHIEeM" 1
dusnueckuii mpakTUkyM 1o teme "Habmronenus 38E€31HOT0 Heba HEBOOPYKEHHBIM T1a30M C
145 HCIOJIb30BaHNEM KOMIBIOTEPHBIX MPUIIOKEHHUH [T OMPEeIICHUs MOJI0KEHNS HeOECHBIX 1
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE co3Be31usi CeBepHOro Moymapus 1 sipkue 3BE3/b1"
nnu "Habmonenus B Teneckorn JIyHbI, TUTaHET, TYMAHHOCTEH M 3BE3HBIX CKOTIIICHUI"
146 O0600menre u cucTeMaTu3arys 3HaHuid. Poib GU3MKK 1 aCTPOHOMUU B SKOHOMUYECKOH, 1
TEXHOJIOTHYECKOM, COIMATBLHON M 3TUUECKOU chepax AesITEIHPHOCTH YEIOBEKa
147 O06o0uienne 1 cuctemMaru3anys 3HaHui. Posib u MecTo (pU3MKK U aCTPOHOMHUU B COBPEMEHHON 1
Hay4YHOU KapTHHE MHUpa
O06o00menre u cucteMaTu3arys 3Hanuid. Poib ¢huzudeckoit Teopuu B GOpMUPOBAHUH
148 MpeACTaBICHUH 0 (PU3NUECKON KapTHHE MUPA, MECTO (PU3NUECKON KApTUHBI MUPA B OOIIEM psTy 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MMPEACTABICHUN O IPUPOJIC
149 O0600meHne 1 cucreMaTu3anus 3Haguii o reMme "Kunemaruka" 1
150 O06o00mIeHre U cucTeMaTu3alys 3Hanui mo Teme "Kunemaruka" 1
151 O06o0menre 1 cucTeMaTH3anus 3HaHui 1Mo TeMe " Jlunamuka" 1
152 Oo6o06menne u cuctemMaru3aiys 3HaHui o Teme "CraTuka TBepaoro reia” 1
153 O06001IeHre U cucTeMaTr3aIis 3HaHUK 1Mo TeMe "3aKOHBI COXpaHEHHUs B MEXaHHUKe" 1
154 O06o06uieHne u cuctemMatu3anus 3HaHui 1o TeMme "OCHOBBI MOJIEKYJIIPHO-KHHETUYECKOi Teopun” 1
155 O06o001enre u cucTeMaTr3arys 3Hanuii mo teme "TepmoarHamuka. TernaoBbie MalIuHbI" 1
156 O06o00uieHre 1 cucTeMaTu3alys 3HaHui 1o TeMe "ArperaTHbie CoCTOsSTHUS BelecTBa. da3oBbie 1
nepexonr"
157 O06o0muieHne 1 cucTeMaTu3ays 3HaHui 1o TeMe "DIeKTpudeckoe mnose" 1
158 O06o00menre u cucTeMaTu3arys 3HaHui 1mo Teme "IloCTOSHHBIN IeKTPUIeCcKuil TOK" 1
159 Oo6o0u1ieHne 1 cucTeMaTu3alys 3HaHui 1o TeMe "ToKM B pa3NIu4HbIX cpeaax” 1
160 O06001IeHre 1 cucTeMaTh3anus 3HaHui 1o TeMe "MargutHoe nose" 1




PesepBHbIil ypok. O000IICHHE U CUCTEMATHU3AIIHSI 3HAHHH 110 TeMe "DIeKTpOMarHuTHast

161 " 1
WHYKIHS

162 PesepBHbIil ypok. O0001IeHHE U CUCTeMAaTH3alus 3HaHui 1Mo TeMe "MexaHuveckue konebanus" 1

163 PesepBubIil ypok. O6001ICHHE U CHCTEeMaTH3alksI 3HAHUN 110 TeMe "DIIeKTPOMarHuTHhIE 1
KoseOaHus"

164 PesepBHeIil ypok. O000IIEHNE U CUCTeMATHU3AIHsI 3HAHHH 110 TeMe "MexaHu4ecKue u 1
3J€KTPOMAarHUTHHIE BOJIHBI"

165 PesepBubIil ypok. O6001eHIE U cCCTeMaTH3ausl 3HaHui 1Mo Teme "OnTuka" 1

166 PezepBHblii ypok. O6o0mienue u cucreMatu3zanus 3uanui no reme "Ocuosel CTO"

167 PeseprubIil ypok. O6001IeHNE U CUCTeMaTH3aIks 3HaHui 1o Teme "KopryckynsipHO-BOITHOBOM 1
nyanuzm"

168 PesepBubIil ypok. O6001IeHIE U cCCTeMaTH3alksl 3HaHu 110 Teme "du3uka aroma" 1

169 PesepBHbIit ypok. O000IIeHHE U cCUCTeMaTH3alus 3HaHu 1Mo TeMe ""Du3rKa aTOMHOTO siipa | 1
3J€MEHTapHbBIX YacTUIL"

170 PeszepBubIil ypok. O6001IeHHE U CUCTEMATU3AIMs 3HAHUH 110 TeMe "DJIeMEHThI acTpOPU3UKN" 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170




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

» ®usuka. Mexanuka, 10 kinacc/ Msakumies I'.51., CunsikoB A.3., O0OmecTBO C
OTpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY; AkimonepHoe o01IeCTBO
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