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MNOACHUTEJBHASA 3AIINCKA

ITporpaMMa 1o @u3uke Ha YpOBHE CpeaHEro o0mero o0pa3oBaHus
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUH U TpPEOOBAHMH K pe3ysIbTaTaM OCBOECHMS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeacraBieHHbix B ®I'OC COO, a
Takke ¢ yuéroMm (enepaibHON pabodeit mporpamMmbl BocnuTanus u KoHnenun
npenoAaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoit ~ ®Denepaiuy,  peaqu3yOIMIMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
IPOrPaMMBI.

[Tporpamma no ¢usuke onpeaenser 00s13aTeNbHOE MPEIMETHOE COJEPKaHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3JieioB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluxcsl.
[IporpamMma mo ¢u3uke Aa€T NpeACTaBICHUE O MLENAX, COACpPKAHUM, OOIIeH
cTpareruu OOy4YeHUus, BOCHUTAHMS M Pa3BUTUS OOYyYalOIIMXCS CpEeACTBAMU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS IO3BOJISIET PEaln30BaTh
3a/1a4 Npo(eCCUOHAIBHOW OPUEHTAlLlMU, HAIPAaBJIECHO HAa CO3/laHUE YCIOBUM I
NPOSIBIICHUS] CBOMX HHTEIUICKTYyaJbHBIX M TBOPYECKUX CHOCOOHOCTEH KaxKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHs 00pa3oBaHUSA B
opraHm3anusx MNpodhecCHOHAIBHOTO O00pa3oBaHUsS 10 Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIELMATIBHOCTSIM.

B nporpamme mno ¢Qusuke ONpenensroTcs IUIAHUPYEMBIE pEe3yJbTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yrinyOn€HHoM — ypoBHe).  Hayuwo-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBAaHUM K JIMYHOCTHBIM,
METANpPEeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YarolUXCsl, OCBOMBIIMX
nporpaMMy 1o (u3MKe Ha YpPOBHE CpeaHero obmero oOpa3oBaHHs Ha
yrIyONE€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[TporpamMma no pu3mKe BKIIOYAET:

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

coziepikanue yueoHoro npeamera « Pusrka» 1o rogam o0ydeHusl.

[IporpaMma mo ¢u3MKe HMeeT NPUMEPHBIM XapakTep M MOMXKET OBITh
UCIIOJIb30BaHa YUUTEIAMHU (PU3HUKH JIJIs1 COCTABJIEHMSI CBOMX pab04YMX IIPOrpaMM.

ITporpaMMa no u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUMUTENEH U
IPEIOCTABISAECT BO3MOXKHOCTH I peaIM3alUd  Pa3IUYHbIX METOJUYECKHUX
MOJIXOJJOB K MpernoAaBaHUi0 (U3UKH Ha YrIyOJNEHHOM YpOBHE IMpPH YCJIOBHU
COXpaHEHHUs 003aTeNbHOM YaCTH COACPKAHUSI Kypca.



dusznka Kak Hayka O HamOoJjee OOIIMX 3aKOHAaxX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpykatoieM mupe. LLkonpHbIM Kype HU3HKH — cCTEMOOOpa3yOIUii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB U SIBICHUH, M3y4yaeMbIX XuUMUEH, Ouosoruei,
dbusndeckoit reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM Ompenenusio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIyYE€HHsI HOBBIX MATE€pPHAJIOB C 3aJlaHHBIMM cBoOWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromierocs, B (popMupoBaHHEe YMEHUN MPUMEHSATh HAyYHBIN
METO/I IO3HAHUSI TP BBHIMOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBaHUMA.

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

Hoea uyenocmnocmu. B COOTBETCTBHUM C HEM KypC SBIETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepual U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEWl Marepual Kypca (HU3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymmm B Kypce sBisercs
(dopMUpOBaHUE MPEICTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
noJe.

Hoesn zymanumapuzayuu. EE peanusauusi NpenanosiaraeT HCIOJb30BaHUE
TYMaHUTapHOTO MNOTEHIMaNa (PU3MUECKON HAYKH, OCMBICIEHHE CBSI3M pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM oOOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHYECKHUMH MTPOOIEMaAMHU.

Hoen npuxnaonoit nanpaenennocmu. Kypc ¢usuku yriayOn€HHOro ypoBHs
IPEIOoJIaraeT 3HaKOMCTBO € IIMPOKUM KPYT'OM TEXHUYECKUX M TEXHOJOTHYECKHX
IPUJIO)KEHUH HM3YYEHHBIX TE€Opud M 3akoHOB. llpu sTOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MpPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJEpP)KaHUsS, MOCBAIMIEHHBIX JKOJOTMYECKUM IpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJOIHH, a TakkKe 00CYXICHU
npo6JieM pallMOHAIBHOTO MPUPOOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

OcBoeHnue cofiep>kanusi MPOTPaMMBbI 1O (GU3HKE JTOHKHO OBITh OCTPOCHO HA
IPUHLINAINIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s Gusnku peanuzanus 3THUX
IPUHLIKIIOB 0a3UpyeTCsl Ha MCIIOIb30BAaHUM CAMOCTOSITEILHOTO DKCIIEPUMEHTA Kak
IOCTOSIHHO JIeHCTBYMOIIEro ¢akropa ydeOHoro mnpouecca. g yrayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITEIBHOIO YYEHHUYECKOTO 3SKCIEPHUMEHTA,



BKJIFOYAIOLIETO (PpOHTANbHBIE YYCHHUECKHE OIBITHl MPU H3YYEHHH HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOThl MpakTHUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zaudd (PU3MYECKOro TNpakTHKyma. B mepBom ciydae
MPaKTUKYM MpoBOJaUTCs MO0 B KoHIe 10 u 11 kmaccos, 1ubo0 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — »3T0
UHTErpanuss padoT TpPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX padoT, KOTOPHIC
IpOBOASATCS B Ipolecce u3ydeHus paszzgena (temsl). IIpu 3Tom mon paboramu
PaKTUKyMa MOHUMAETCsl CaMOCTOSITEIbHOE MCCIEeI0BAHUE, KOTOPOE MPOBOJIUTCA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme mno (@usMke cuUCTeMa YYEHHUYECKOrOo HKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpakTUKyMa MpelCTaBieHa €IWHBIM mepeyHeM. Bridop
TEMATUKU U1 3TUX BUAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEHN MOYypOYHOTO
IJJAaHUPOBAaHMUSI U OCHalleHus kabuHera ¢usuku. [Ipu »TomM oOecrneunBaeTcs
OBJIaJiIcHUEe OOYyYaIOUUMHUCS YMEHUSMU TMPOBOJUTH TPSIMbIE U KOCBEHHBIC
U3MEPEHUs], UCCIIEeIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEJIMYUH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE YAENsAETCS PEUICHUI0 PACUETHBIX W KadeCTBEHHBIX
3amad. Ilpu aTomM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jla4d C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3NUYECKON MOJEIbIO, MO3BOJSIONINE TPUMEHATD
U3yYEHHbIC 3aKOHbl U 3aKOHOMEPHOCTH KaK M3 OJHOrO pasfena Kypca, Tak U
UMHTErpUpysl MPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3AenoB. JJig KaueCTBEHHbIX 3a7a4
IPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEACKA3aHUe MPOTEKAHUS
bu3nYeCcKUX SBJICHUM U MPOIECCOB B OKPYXKAIOIIECH KU3HU, TpeOyrolrue BbIOOpa
buznyecKoil MoAeNu A CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIICUCHHUIO Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTO
YPOBHSI Ha YPOBHE CPEJIHEr0 OOLIEro 00pa3oBaHUs JOJKEH U3y4aThbCs B YCIOBHIX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
nabopatopHoe OOOpYyIOBaHUE Jisi BBIMNOJIHEHMsI YKa3aHHBIX B Iporpamme Io
¢u3MKe yYEeHHYECKHX OIBITOB, JaO0OPAaTOPHBIX padOT M paboT MpaKkTUKyMa, a
TaK)Ke JIEMOHCTPAIIMOHHOE 000pYyI0BaHHE.

JleMoHCTpanoHHOe o0OopyaoBaHue (opMupyercs B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B NporpaMMe Mo (U3MKE KIIIOUYEBBIX JEMOHCTpaIUil asis
UCCJIEIOBAHMUSI  M3YyYae€MbIX  SIBJIGHUA UM  MPOIECCOB, OMIIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 000pynOBaHHE MJII YUYEHUYECKHX TMPAKTUYECKUX padboT
dopMupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAEeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JByX oOOydJarommxcs. TeMaThudecKhe KOMIUICKTHI
71a060paTOPHOTO O0OPYMOBAHMS JOJDKHBI OBITH TIOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOpHi.

OCHOBHBIMU TIETISIMU U3Y4CHUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHupoBaHWEe WHTEpPECa € CTPEMJICHUS OOyYaronuxcsi K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BHTHEC WX HWHTEIUICKTyaJIbHBIX M  TBOPYECKHX
CIOCOOHOCTEM;

pa3BHUTHE TMPEACTABICHUI O HAyYHOM METOJie TO3HaHWS W (popMmHupoBaHHE
UCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYCHUS OCHOB
CTpOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHre YMEHUI OOBSICHATH SBICHUS C UCIIOJIB30BAaHUEM (PU3NIECKUX
3HAHWUU U HAYYHBIX JIOKA3aTEIbCTB;

dbopMUpOBaHHWE TPEICTABICHUNA O POAM (DHU3UKKA IS Pa3BUTHSA JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTH;

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

JlocTimkeHne dTUX TeNield 00eCTICUMBACTCSl PEIICHUEM CIEAYIOIHNX 3a/1ad B
mporiecce u3ydeHus Kypca GU3NK1 Ha ypPOBHE CPETHETO O0Iero oOpa30BaHMUS:

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

(dbopMUpOBaHHE YMEHUH MPUMEHATh TEOPETUICCKUE 3HAHUS JIJIS1 OOBSICHCHUS
(GU3HYECKUX SIBICHUHA B TPUPOAC W JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
IMOBCEIHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIICHHUS PA3NIUYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nYecKo MOJENBI0, 3a/lad, MOJAPA3yMEBAOIINX CAMOCTOSATEIBLHOE CO3/aHUe
bu3MYecKo MOJEeNH, aJeKBATHOM YCIOBUSM 3ajJaud, B TOM YHCIE 3aaad
WHKXCHEPHOTO XapaKTepa,;

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

OBJIAJICHUE METOJaMH CaMOCTOSTCIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GU3MYECKUX  SKCICPUMEHTOB, aHajdW3a W HWHTEpIpeTanud WHGOPMAIINH,
oTpezeNieH s JOCTOBEPHOCTH MOJTyYEHHOTO Pe3yJIbTara;

CO3MaHHME YCJIOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIIECIOBATEIHCKOM,
TBOPUYECKOH JIeATETHHOCTH;



pa3BuTHE WHTEpeca K chepaM nmpodhecCHOHATHLHON ASSTENHHOCTH, CBI3aHHOU
¢ pU3UKOM.

B cootrBerctBun ¢ tpeboBanusimu PI'OC COO yrnyOnéHHBIN ypOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Duszmka» Ha ypOBHE CpeaHero oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIMMHUCS, [UIAHUPYIOIIMMHU POJOJKEHUE
00pa30BaHUs MO0 CHEIHATBHOCTIM (PU3UKO-TEXHUUIECKOTO MPOduIIs.

Ha u3yuenue usuku (yrmyOn€HHBIH YPOBEHb) HA YPOBHE CPEIHETO OOIIETOo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE TMepeyeHb J1abopaTOpHBIX U
NPAKTHUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YUMTENb JI€JaeT BbIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAWBHUIYaATIbHBIX
0COOEHHOCTEH 00yJarOmUXCs.



COJEPKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTO NO3HAHUSA PUPOBI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslit MeTo 1 mo3HaHus U
METO/Ibl UCCIEIOBAHUS (PUBNUYECKUX SIBJICHUU.

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

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

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

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKa,
abCOMIOTHO TBEPIOE TENO, HUACANbHAS KUAKOCTh, UACATBHBIA Ta3, TOYCHYHBIN
3apsn). ['unore3a. dusnueckuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH. Pu3ndecKast
TEOPUS.

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

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKym.

M3mepeHne cuiibl TOKa W HANPSXKEHUS B LENU TMOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U MU(POBBIX U3MEPUTEITBHBIX IPUOOPOB.

3HakoMcTBO C nudpoBoii taboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(U3UYECKUX BEIMYWH TIPY MIOMOIIH KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pannyc-BekTop MarTepuasbHOM TOYKH, €r0 MPOEKIMH HA OCU CHCTEMBI
KoopauHart. Tpaekropusi.

[lepemerienne, CKOpPOCTh (CpeaHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMbl KOOPIMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTEH.

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

CBoOomHOoe manmeHue. YcCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOTO0 TMOJ YIioM K TOPU30HTY. 3aBUCHMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEpUAIbHON TOYKH OT BPEMEHU U UX IPpaQUKHU.



KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MAaTepUATIbHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKOpocTh. llepwon m wacTtoTta oOpaiieHus.
[{eHTpocTpeMuTeEnbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U MOJIHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

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

Hemoncmpauyuu.

Mopens cucteMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KECHUS.

Crioco0Obl uccieoBaHus IBUKEHUI.

WnrocTpanus NpeaenbHoro nepexoia i \3BMEpEHNe MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCTIOJI30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B PaA3PEKEHHOM MIPOCTPAHCTBE.

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

HamnpasneHnue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yraoBOl CKOPOCTH B PEIYKTOPE.

CpaBHEeHUE TyTEH, TPACKTOPUH, CKOPOCTEN NBUKEHUS OOHOTO U TOTO XK€
TeJIa B pa3HbIX CUCTEMAaX OTCUYCTa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUsS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBH)KCHUU.

U3mepenne  yckopeHUss ~ CBOOOJHOTO  mafeHUsi  (PEKOMEHJI0BAHO
UCIIOJIb30BaHue IIUPPOBOI TabOpaTopun).

W3ydyeHue [ABMKEHUS Tena, OpOIIEHHOTO ropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSMOMl MPONOPUUMOHAIBHOM 3aBHCHUMOCTH MEXAY JaJbHOCTBIO
I10JIETa U HAYaJIbHOU CKOPOCTBIO TEJA.

N3yueHne IBHXKEHUS Tella MO OKPYXHOCTH C ITOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



[lepBbiii 3akoH Hprotona. MuepumaneHble cuctemsl orcuéra. IIpmHImMn
oTHocuTenpHOCTH ['anmunes. HenmHepuuanpHble cucTeMbl OTCUETA (OIpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIUI Cyniepro3uiuy CHIL.

Bropoi 3akoH HeroTOHA 1711 MaTepuaaibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TSITOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOU MACCHI.

Cuna tspxkecTu. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO NaJEHUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckod IMHUPOTHL. JIBUXKEeHME
HEOECHBIX TeN U uX CcIyTHUKOB. 3akoHbl Kerepa. IlepBast kocMudeckasi CKOpOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUs CKOJIBKEHUS U CUJIA TPEHMS
nokos. Kospduuument tpenus. Cuna cOnpoTHBICHHUS IPH [BWKEHUU Tela B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKECHUS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOALIMITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CIIyTHHKOB.

Jlemoncmpayuu.

HaOntonenue NBHKEHHUS TEN B MHEPLUUAIBHBIX M HEMHEPLUUAIbHBIX CHCTEMAX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LMIMHAPOB WM WIAapOB Pa3HOM MacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIbHON CUCTEMBI OTCYETA.

CpaBHEHHE  PpABHOJIEWUCTBYIOLIEH  NPHIOXKEHHBIX K TEIy CHI C
IIPOU3BECHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLIMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cWiI, BOBHUKAIOIIMX B PE3YyJIbTAaTE B3aUMOIECUCTBUS TEIL.

N3mMepenue macc 1o B3anMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U AJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IOKOsI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepenne paBHOACWCTBYIOUIEH CHII MPH JBM)KEHUU OpyCcKa MO HAKIOHHON
IIJIOCKOCTH.

ITpoBepka TUIIOTE3Bl O HE3aBHMCHUMOCTH BpPEMEHHU JBHXKEHHS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

W3yyeHnue NBUKEHUSA CUCTEMBI T€Jl, CBSI3aHHBIX HUTBIO, IEPEKHUHYTON Yepe3
JETKUM OJIOK.

N3mepenne koddduiieHTa TpeHus Mo BEJIMYUHE YIJIIO0BOTO KoddduireHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBHKEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KO3 ULIMEHTOM TpEeHUS.

W3ydeHne NBUKEHUS IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpamiaTeabHOE JBHKEHUE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHus. [lmedo cuibl.
CnoxeHune Cil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTEIBHBIN KpaH, pelETYaTble KOHCTPYKIIUH.

Hemoncmpauyuu.

VYcnoBust paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre yclIOBUM paBHOBECHS TBEPIAOTrO TeNd, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PaCUYET CUII YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMIAb ONOPBI.

Tema 4. 3axonwl coxpanenus ¢ mexanuke.

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

NMnynbe CUIbl U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTepUalibHOW TOYKH. IIpencraBiieHHE O COXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cumel Ha MajioM W Ha KOHEYHOM TiepemernieHun. [ paduuaeckoe
npecTaBieHue paboThl CHIIBI.

MoOITHOCTH CHUIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU MATEPUAIBHON TOUYKH.



[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAsE >3HEprus.
[ToreHuuanbpHast SHEPrusl ynpyro AeQopMUpOBaHHOW MpyxuHbL. lloTeHmanbHas
DHEPrus Tela B OJAHOPOJHOM TIpaBUTALMOHHOM mnoje. [loTeHuumanbHas 3HEprus
TeJa B TPABUTALIMOHHOM I10JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHUANbHBIX CHJI C HW3MEHEHHEM MEXaHWYEeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM s uACadbHOM >KUAKOCTU KAaK CIEICTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON YHEPTUH.

TexHHUYeCKUe yCTPONUCTBA M TEXHOJIOTMYECKUE MPOLECCHL: JIBUKEHHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (QUIypHOE KaTaHWE Ha
KOHBKax.

Hemoncmpauyuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHue 3Hepruu Tea Mpu COBEPILICHUU PabOTHI.

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

CoxpaHeHHEe SHEPTHH MPU CBOOOTHOM TaICHHH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

N3mepeHne nMmyJsibea Telia o TOPMO3HOMY MYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWISI M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCA TPU YIIPYTOM B3aUMOJEHCTBUH.

N3mepeHre KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY MTYTH.

CpaBHEeHHE W3MEHEHUS MMOTCHLIUAIbHOW SHEPTUH MPYKUHBI C pabOTOM CHUJIBI
TPEHUSL.

Onpenenenue padOThl CHIIBI TPEHHUS NPHU JABWKEHUHM Tella 10 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MoJgekyasipuasi Gu3nka 1 TEepMOJAMHAMUKA.

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOT meopull.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIsIpHO-KMHeTnyeckon Tteopun (MKT), ux
onbITHOe oOocHoBaHue. Jluddy3us. BpoyHOBCKOe JBIKEHHE. XapakTep
JBM)KCHUSI M B3aMMOJICHCTBUS YAaCTHUIL] BellecTBa. Mozenn CTpOeHHs TIa3oB,
KUIKOCTEH U TBEPABIX Tel U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX



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

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ uzmepenus. lllkana
temrepatryp Llenscusi.

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

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina temneparyp Kenbuna). 3akon JlanbroHa. M3omponecchl B
UJealbHOM Ta3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIpe/ICTaBICHUE U30MPOIIECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3p  MeXIy [JaBJIE€HUEM U CPEIHEW KUHETHYECKOM  3SHEeprueu
NOCTYIATEJIbHOTO TEIUIOBOTO JBHKEHHSI MOJIEKYJ HMJIEATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UICAIbHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETHYECKOW 3HEPTHUEN IMOCTYNaTeIbHOIO TEIJIOBOrO IBM)KEHHS €€ YaCTHULI.

TexHndeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHL: TEPMOMETD,
OapoMeTp, MoTy4eHHe HAaHOMATEPHAJIOB.

Hemoncmpauyuu.

Mopenu 1BUXKEHNs YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHMUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddyszust sxuaKocTe.

Mogaens onbita LlTepHa.

[IpuTsrKeHNE MOJIEKYIL.

Mopaenu KpUCTaJuIMYeCKUX PEMIETOK.

HaOnronenue u uccieioBanre n30MpoLeccoB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEX]Ty TOpsYeii U XOJIOTHOM BOJOM.

W3yyeHne H30TEpMUYECKOro Mpouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3yueHne n30X0pHOro nporuecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbi.

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



HyneBoe Hauano tepmoauHamukd. (CaMoNpou3BOJbHAs — peslaKcauus
TEPMOJUHAMHYECKON CUCTEMBI K TEMJIOBOMY PAaBHOBECHIO.

Mogens wuealbHOr0 raza B TEPMOJUHAMUKE — CHCTEMa YpaBHEHHII:
ypaBHeHUEe MeHaeneeBa—KnanelipoHa U BbIpaXEHUE 711 BHYTPEHHEW >HEPTUMU.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHLUEHTPALMs YaCTHILl, BBICOKHE
TeMnepaTrypbl. BelpaxkeHue il BHYTPEHHEW 3HEPruyd OJHOATOMHOTO HJICaIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

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

Tennonepegaya  kak  crmoco0  M3MEHEHHsT  BHYTPEHHEW  DHEpruu
TEPMOJMHAMHYECKOW CHUCTeMbl 0e3  coBepmieHus pabotel.  KonBekmws,
TEIUIONPOBOJAHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMkocTh Tena. YaelnbHas W MOJIIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUWE Maiiepa. YenbHas TEIIOTa CTOpPaHUs
TorumBa. Pacuér kommuecTtBa TEmIOTHI mpu Temuonepenade. l[lonstue 00
annabaTHOM Tporecce.

[lepBblii 3aKkOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KoimuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  HHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoil 3akOH TEepMOAMHAMHUKM JJisI PAaBHOBECHBIX IMPOLECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIHUT
eIMHCTBEHHAs aauadara. AGCONIIOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKM i1  HEPAaBHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO TepeiaTh TEIUIOTY OT OoJiee X0IO0AHOro Tena K 0ojiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MTPOTIECCOB.

[Tpunnunsl aecTBus TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

DKOJIOTUYECKHE ACHEKThl MCIIOIb30BaHUSl TEIUIOBBIX ABUTareneid. TemmoBoe
3arpsi3HEHHE OKPYKAIOLIEH CpeJibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIbHUK,
KOHJUIIMOHEP, AU3EIbHBIA W KapOIOpaTOpHBIA JBUTraTeNHd, HapoBas TypOWHA,
MOJIYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWUIM3alUs «TEIUIOBBIX» OTXOMIOB C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIM OMOOPTaHUIECKOTO TOTUIUBA JIJISt
BBIPAOOTKU «TETUIOBOM» M 3JIEKTPOIHEPTHUH.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTtuyeckoM paclIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObI M3MEHEHMSI BHYTPEHHEH YHEPTHUHU.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMuUKym.

H3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBA3U DHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS KUJTKOCTEM.

Tema 3. Acpecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcanus. Vcmapenwe wu KumeHuwe. Y aeiabHas
TEIJI0Ta MapooOPa30BaHUS.

HacpllieHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHHUs HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, KX HE3aBUCUMOCTH
0T 00bEMa HACBILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTENbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrannnueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
KpuctaiuioB. [lmaBieHne W Kpuctaimums3auus. YJIEJbHAas TEIIOTAa IUIABICHUS.
Cyb6numarusi.

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

TernmoBoe paclUpeHue KUJAKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacumpenre. AHTapMOHHU3M TEIJIOBBIX KOJ€OaHMM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIIOBOTO PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[Tpeobpa3zoBanue sHEeprun B (Pa3oBbIX Mepexoaax.

VYpaBHeHuUe TerIoBoro OanaHca.

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

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

Hemoncmpauyuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHILLIEHHBIX TTAPOB.

Kunenwne. Kunenne npyu noHM>KEHHOM JIABJICHUMU.

M3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnBITHl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHUsI.

Moenu HEeHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHns BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buasr nepopmarmii.

Ha6monenue manpix gedopmMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3yueHue 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIbJA.

M3ydeHne CBOMCTB HACBILIEHHBIX MTapOB.

N3mepenne abCOMIOTHOW BIIAXHOCTH BO3JyXa M OILIEHKa Macchl MapoB B
IIOMEILECHNH.

N3mepenne ko3P dpuiimeHTa noBEpXHOCTHOTO HATSHKEHUS.

N3mepenne moayns FOHra.

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

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inekmpuueckoe noe.

OnekTpu3alus Tea U e€ MpOosBICHUSA. OJEKTpUYecKuid 3apsa. [Ba Buaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOAHUKM, NOHMAJIEKTPUKH U  MOJYIPOBOJAHUKH.
OneMeHTapHbId JJIEKTPUYECKUI 3apsil. 3aKOH COXPAHEHHs BJIEKTPUUYECKOTO
3apsza.

B3anmoneiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DekTpuiecKoe nojie. Ero AeicTBUE Ha JIEKTPUUYECKUE 3apsi]Ibl.

Hanpspk€anocts  snektpuueckoro  mons.  [IpoOueiit  3apsin.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOro NoJisi. OJHOPOIHOE IIEKTPUUECKOE TOJIE.

[IoTeHIHAIBHOCT 3JIEKTPOCTATHYECKOTO IMOJs. Pa3HOCTh MOTEHIMATIOB U
HanpspkeHue. lloTeHnumanbHass >HEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTennman snexkTpocraTuyeckoro nosist. CsA3b HANPSIKEHHOCTHU MOJIS U Pa3HOCTH
NOTEHIMAIOB JUISl  AJIEKTPOCTAaTUYECKOro TMojs (Kak OJHOPOJHOTO, TaK H
HEOHOPOJIHOTO).

[IpyHIMT CyNEpNO3ULUN SJAEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMEepHO 3apspkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOro Mo o00bEMy miapa. [losne paBHOMEpHO 3apsKEHHOMU
OeckoHEeYHOM TIocKOCTH. KapTuHbl JMHUM HAnmpsDKEHHOCTH JTHX MOJeH U
HKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

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

JusnexTpuku B DJIEKTPOCTATUYECKOM  MOJIE. Jwusnextpruueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpaA.

[TapannenbHOE coenHEHNE KOHIEHCAaTOpOoB. [locmenoBarenbHOe cCOeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHWE 3apsSyKEHHON YaCTHULIBI B OJTHOPOIHOM JIEKTPUUECKOM II0JIE.

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

Hemoncmpauyuu.

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3apSIKEHHBIX MIACTUH.

Mopens anekTpoctaTudeckoro reueparopa (Ban e ['paada).

[TpOBOJTHUKH B 3JIEKTPUUYECKOM ITOJIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpONUCTBO U IEVUCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAaAH
IIJJACTUH, PACCTOSHUSI MEXAY HUMU U AUAJIEKTPUYECKONU MPOHULIAEMOCTH.

OHeprus 3JIeKTPUYECKOTO OIS 3apsHKEHHOIO0 KOHJIEHCAaTopa.

3apsnKka 1 paspsjika KOHIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

OueHka cuil B3auMOIEHCTBUS 3apSKEHHBIX TEI.

HabGnronenue npeBpallileHus SHEPTUH 3apsSKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3ITy4YEHHs CBETOIUOAA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) pu
MOCJIEA0BATEIBHOM COEAUHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 21eKmpuydeckuil mok.

Cuia toka. [TocTosiHHBIN TOK.

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

3akoH Oma 11 ydacTka Lenu.

DneKkTpudyecKkoe CONPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJIECHUS
OJHOPOJHOTO MPOBOJHHUKA OT €ro JJIMHBI M IUIOIAAY TOMEPEYHOIO0 CEYEHUS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, MapajuiebHOE, CMEIIAHHOE COEOUHEHHE NMPOBOJHUKOB.
Pacuér pa3BeTBnéHHBIX dnekTpudeckux 1eneil. [Ipasmna Kupxroda.



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

MOMHOCTh 3JIEKTPUUYECKOro0 TOKa. TemioBas MOIIHOCTb, BbIIEIsSeMas Ha
pe3ucTope.

OJIC um BHYTpEHHEE COINPOTHUBJIEHHWE HCTOYHMKA TOKa. 3akoH Owma mid
MOJHOM  (3aMKHYTOM) JJICKTPUYECKOM Ienmu. MOIIHOCTh HMCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Hemoncmpauyuu.

W3mepeHne CUibl TOKA U HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOIUOAA.

3aBUCHUMOCTb COIPOTUBIICHUS HUIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI,
IUIOIIAH MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU IOCTOSIHHOM
HaIPSHKEHUU.

[Ipssmoe nzmepenune DJIC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0sbI coennHeHust ICTOYHUKOB Toka, DJIC Oarapeii.

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

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMuUKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

W3mepenne yAenbHOro CONpOTUBIIEHNS TIPOBOIHUKOB.

HccnenoBanve 3aBUCHUMOCTH CHJIBI TOKA OT HANPSOKEHUS U JIAMIIBI
HaKaJIUBaHMUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPA).

N3mepenne D/1C 1 BHyTPEHHETO COITPOTHUBIICHHUS HICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC raJibBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUH.

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

HccnenoBanre 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

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



OnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

ONEeKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IUCCOLUALM.
Onextposnns. 3akoHbl Papanes 1 JIEKTPOIIN3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
paspsan. Paznuyneie TMIIBI CAMOCTOSTENBHOTO paspana. Monnus. I1nasma.

TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: Ia30pa3psiIHbIC
Jammbl, SJIEKTPOHHO-JIydeBas TpPyOKa, MOJyNPOBOJHUKOBBIE NPUOOpHI: AMOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAUOJ, TajdbBaHUKA, paUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIUSI.

Jlemoncmpayuu.

3aBUCUMOCTB CONPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 3ekTposinza dapazes.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE NPOBOUMOCTH METAIOB U MOJIYIPOBOJHUKOB.

ORHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuit saxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

Habmronenue snexrposnnsa.

W3mepenne 3apsaa OTHOBAJIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTHBIICHHST — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKU AUOJA.

Pu3nyecKuil NPaKTUKYM.

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

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHM, MCCIEJOBAaHWHA  3aBUCHMOCTEU
¢uznyecKkux BEIMYMH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTe3 (BHIOOp U3 padorT,
ONMCAHHBIX B  TEMAaTHYECKMX  pas3lenax «YYEHMYECKMM  JKCIIEpUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYMY).

MexnpeaMeTHbIe CBA3M.

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

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (akT, TUIOTE3a, (U3NYEecKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEPUTENbHbIE TPUOOPHI, HUPPOBas 1abopaTOpusI.

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

Buonozusa: mexanuveckoe NBWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKpYKaloLeH Cpenbl,
yTHiIn3anuss OHMOOPraHMYECKOro TOIUIMBA Il  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAlIWJUISIPHbBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUYECKHE SIBICHUS B dKUBOU MIPUPOJIE.

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

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

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OJKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMK), MCIOJBb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET W JPYTHUE), JBUTATEIh BHYTPEHHETO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIYYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE SJIEKTPONpPUOOpPOB,
ra3zopaspsiIHble JIaMIIbl, TOTYIPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KJTACC

Paznen 4. JnekrpoanHamMuka.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUEe TNOCTOSIHHBIX MarHUTOB M MPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAyKIMH. [IpuHimn cynepnosunnu
MArHUTHBIX NOJIEH. JIMHUM MarHUTHOM MHIIYKLWH.

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

Cuna AmMnepa, €€ HanpaBJICeHUE U MOJYJIb.

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

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



TexHuueckue YCTPOﬁCTBa N TCXHOJOTMYCCKHC IIPOLCCChI: IMPUMCHCHHUC

MTOCTOSIHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TECTEP-MYJIBTUMETD,
AJIEKTPOJBUTATENH SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauyuu.

Kaptuna nuHMA  MHAYKOMM ~ MarHATHOTO — TOJS  IOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KaptrHa nuHUN MarHMTHOW MHIYKIIMYU TIOJISI INIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoseiicTBruE 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaOmronenue ABMKEHMS My4YKa JIEKTPOHOB B MArHUTHOM MOJIE.

[TpuHIMDO JNENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanrie MAarHUTHOTO OISl TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

HccnenoBanne NeMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMriepa.

N3yueHne 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW UHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbI AMIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBiieHue ANEKTpOMarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MAarHUTHOU
uHayKuu. OJIC wHAyKnMU. 3aKOH JJleKTpoMarHuTHOW wuHaykuun Dapanes.
Buxpesoe anekrpudeckoe nozue. Toku Dyxo.

OJC uHAYKUMHM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LE€NM MOCTOSIHHOTO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIUH.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

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

Hemoncmpauyuu.

HabGnrogenue siBjaeHUS 3JIEKTPOMAarHUTHOW MHTYKIIUH.

HccnenoBanne 3aBucumoctd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHON) TpyOe.

SIBiieHME CAMOMHTYKIIH.

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

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.

Onpenenenne MHAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sBICHNS CAMOUHAYKIINAH.

COopka MoJ1enH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KoJsiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBoOOIHBIE KOJICOAHNUS.

["apMonunyeckue konebanusi. Kunematuueckoe ¥ JTMHAMHYECKOE OMNMHUCAHUE.
DHepreTuyeckoe ONMucaHue (3aKOH COXPAaHEHUS MEXaHWYeCKOW sHeprum). BoiBon
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJICOAaHUN U3 MX YHEPTeTUYECKOTO U
KMHEMAaTU4€CKOTO OMUCAHMUSL.

AmMmutyaa u ¢asza kosebanui. CBs3b aMIUIMTYIbl KOJeOaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m uacrora koneOanuii. [lepmom Maibix CBOOOTHBIX KoJieOaHUM
MaTEeMaTUYeCKOro MasTHHKA. llepnos cBOOOAHBIX KoOeOaHMW TPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aryxaromux Kojaebanusx. BeiHy)eHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMcTBa M TEXHOJIOTMYECKHE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauyuu.

3anuck K01e0aTeTbHOTO ABUKCHUS.

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

HccnenoBanue 3aTyXarwmux KojaeO0aHUi U 3aBUCUMOCTH IEPUOJIAa CBOOOTHBIX
KOJIEOAHHM OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWW Tpy3a HA MACCUBHOM MpYXKHHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUIN 00 UACAUTPHON MOJCIN MPYKUHHOTO MasSTHHUKA.

3aK0OH COXpaHEHUs PHEPTUU NPU KoJIeOaHUSIX rpy3a Ha MPY>KUHE.

HccnenoBanre BBIHYXACHHBIX KOJIEOAHUIA.

HabGnronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.



N3mepenne mnepuona CBOOOIHBIX KOJIEOAHUM HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBHXKEHUS TeNa B X0/I€ KOJICOaHU Ha YyIIPYTrOM MOJABECE.

M3y4yeHune nBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHUI.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Tema 2. dnekmpomacHummnuple KO1eOAHUA.

KonebatenbHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B
uaeanpHoOM KoisiebatenbHOM KOHType. ®Popmyna Tomcona. CBsi3p aMILIUTY/bI
3apsijia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIBI TOKA B KOJe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEeHMsI SHEPTUU B HI€aJIbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxarommue JIEKTPOMAarHUTHBIC KoJie0aHusl. BbIHYyX1I€HHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHusl.

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

CHHyCOMIAIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VHIYKTUBHOCTH B LI€NM CHUHYCOUJAJIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpspKeHUN.

Wneanvupiii  Tpanchopmartop. IlpousBonacTBo, mepegadya u moTpeOiIeHHE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKME PUCKHA MpU IPOU3BOACTBE JJeKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: IEKTPUUYECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEpeaay.

Hemoncmpauyuu.

CBOOOHBIE JIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHUM OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIKX 3JIEKTPOMATHUTHBIX KOJIECOAHUH.

Mopaeinb 31eKTPOMarHuTHOIO FreHepaTopa.

BoinyxaeHHbIe CHHYCOMIaTbHbIE KOTeOaHusI.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu MoOCIENOBATENIBHOM COCAVMHEHUM PE3UCTOPA, KATYLIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMATOpa.



Mojenb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Nzyuenue tpanchopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

Ha0nronenue 31eKTpoMarHuTHOrO pe30oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE GOIHDL.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHusi. llomepeuHbie u
pPONOJbHBIE BOJHBL. [lepuon, cKOpocTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, NpeJoMieHHe, MHTepdepeHlHs u
U paKims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOUIEN CPEBI.

DONEeKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPAXKEHUE,  MPEIOMIICHUE,
nosisipu3anus, naTepdepeHns u Auppakius.

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

[IpuHIMIBI paguoCBs3u U TeneBuacHusA. Paqnonokanms.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeJIbl.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habntonenue otpaxeHus U NpesioMIEHUSI MEXaHUYECKUX BOJIH.

Ha6monenue natepdepeHny u AUPpaKkud MEXaHHUYEeCKUX BOJIH.

AKYCTUYECKUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHNE.

HaOntonenue cBsi3M T'POMKOCTM 3ByKa M BBICOTBI TOHAa C aMIUIUTYJIOH U
4acTOTOW KoJeOaHuH.

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

Oo6napyxeHue nHGPaKPacHOTO U YIbTPAPUOIETOBOIO U3ITyUECHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.



M3ydenue napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpoCcTpaHEeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

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

OtpaxeHnue cBeTa. 3aKOHbI OoTpakeHus cBeTa. IlocTpoenue n3o0OpakeHuil B
iockoM 3epkane. Cepuyeckue 3epkana.

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

Xon nmyueit B mpusme. Jucnepcus cBeta. CrnokHBII cocTaB 0eloro cBeTa.
IIBser.

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

Cobuparoniie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosiHUE M OINTUYECKas CHJia TOHKOW JMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOW cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOTO
MOKA3aTeIs MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon sy4a, NMpOWENIIEr0 JUH3Y NOJ IPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontudyecko ocu. IlocTpoeHne wu300paKeHM TOUKHM W OTpe3ka NpsMON B
coOMpaloIIMX U pacCenBarOUIUX JIMH3aX U UX CUCTEMaX.

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

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHHMKOB. IIpuMepsl KilacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

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

[lonspuzanus ceera.

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

Hemoncmpauyuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOntonenue nosiHoro BHyTpeHHEro oTpaxeHus. Moziens cBeToBoAA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB YEpe3 IJIOCKOMapalieNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanre CBOMCTB M300pakKeHUH B JIMH3aX.

Mopaenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenre nBETOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIIETKH.

HaGmronenue nudpakiimoHHOTO CIEKTpa.

Habmronenue aucnepcuu cBeTa.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJIS1 U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepenue nokazaress npeioMIeHUs CTEKJIA.

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

N3mepenne PoKyCHOro pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yeHune n300paXkeHUs B CUCTEME U3 TUIOCKOTO 3epKayia U JIMH3HI.

[Tomy4yeHune n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEepeHIny U Mosipu3aliy CBeTa.

M3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3y4yenune naTEpPEpEeHITNH JIa3ePHOTO W3ITyYCHHS Ha IBYX IIETISX.

Habmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

H3mepeHnne IiMHbl CBETOBOM BOJIHBI.

[ToydyeHune criekTpa W3Ty4YEHUsS CBETOIMOAA TIPH TOMOIU TU(PAKIIHOHHON
PELIETKU.

Pasznen 6. OcHOBBI crieIHAJILHO TEOPUU OTHOCHTEIbHOCTH.

['panvipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynatsl
CIIELIMAIBHOW TEOPUH OTHOCUTEIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHON — mHTepBal.  [IpeoOpasoBanus  Jlopenta.
VYcnoue npuuuHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHU U COKpALIECHUE JJIHBI.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

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



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHMYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEIU 3apSKEHHBIX YACTHIL.

YueHndeckuii IKCTIIEpUMEHT, 1ab0paTOpHbIE PaOOTHI, MPAKTHUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX 4YacTuil (IO
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUI B MATHUTHOM TIOJIE).

Pasznen 7. KBanToBasi ¢pusuka.

Tema 1. KopnycKyaapHho-801H0801 0yaiu3m.

PaBHOBECHOE TEIJIOBOE M3JIyYeHHE (M3TydeHUE aOCOIIOTHO YEPHOTO TEIA).
3akoH cMmemieHuss Buna. ['mnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dorordpdext. Onwitel A. I'. CronetoBa. 3akonsl poTodddexra. YpaBHeHHE
Onnmreiina 1 Gotospdexra. «KpacHas rpanuna» Gorodddexra.

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

BousiHoBBIE cBOMCcTBA yacTul. Bomub! ne bpounns. /[nuna Bonssl ne bpounis u
pasMepbl 00JacTH JIOKIM3AIUU  JBWXKYIIEWCS dacTuilbl. KopmycKynspHO-
BOJIHOBOM Jyanu3Mm. /{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka uzmepeuii B Mukpomupe. COOTHOUIEHUSI HEONPEneIEHHOCTEH
[eitzenoOepra.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIEKTPOMETD,
dboToseMEHT, (HOTONATUYMK, TYHHEIBHBI MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOJIUOL.

Hemoncmpauyuu.

®o1orh(HEeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hccnenosanue Goropesucropa.

N3mepenne nocrostHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOIHUOJ OT HAIIPSIKEHUSI.

Tema 2. Quzuka amoma.

OnbITel MO HKCCIEIOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHrue GOTOHOB MpHU MEPEXO/E aToma
C OJTHOTO YPOBHsI SJHEPTUH HA IPYTOU.



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

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBera. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpauuu.

Mopenb onbita Pesepdopra.

HaOnronenue nuHeyaThIX CIEKTPOB.

YCTpONCTBO U IECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

Ornpenenenue JIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUS.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMUKyM.

HaOmronenue nuHeRyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Qu3zuka amomnozo A0pa u I1EMEeHMAPHBIX YACMUY,.

Hyxnonnas monens siapa I'eitzenOepra—lBanenko. 3apsn siapa. MaccoBoe
yucao sapa. M3oTonsl.

PagnoaktuBHOCTh. Anbda-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacman. ['aMmma-n3nydyeHue.

3akOH pPaAuOAaKTUBHOTO pacnaja. PaamoakTHBHBIE HM30TONBI B IPHUPOE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3Iy4YeHUs. BiusHue pagvMOaKTHBHOCTH Ha YKUBBIE
opranu3msbl. EcTrecTBeHHbI (poH n3nmyuenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepext macchl sapa.

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

Mertoapl perucTpanuy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTUL.

@dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapHOHBI, ME30HbI U JICNTOHBI.
[IpencraBnenne o CtanaaptHoi Moaenu. KBapk-ritooHHas MOAENb aApOHOB.

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

EnunctBO usnyeckoit KapTUHBI MUpA.

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

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yyenue normoiieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.



Orarbl pa3BUTHs acCTpOHOMUHM. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
actpoHoMuHu. [IpUMEHMMOCTH 3aKOHOB (HU3UKH ISl OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 0OBEKTOB.

Mertoael aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EPHAsT aCTPOHOMHMSI.

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

ConHeyHas cucTema.

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

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CIEeKTpaJIbHBIA KIacc —
CBETUMOCTB». 3BE3Ibl IJIaBHOM MOCIIEIOBAaTEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» JUIsI 3BE3] TJIABHOW IIOCIENOBATEIBHOCTH. BHyTpeHHEee crpoeHue
3BE311. COBpEMEHHBIE MPEJACTABICHHUS O MPOUCXOXKACHUU KU 3BoIonnM CoJiHLA U
3BE3/1. DTanbl )KU3HU 3BE3I.

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

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE M3NydEeHHE.

Maciradnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6ieMbl aCTpPOHOMUMU.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3qHOr0 HeOGa HEBOOPYXKEHHBIM TJIA30M C UCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH JJI ONpe/iesieHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be31Hs CeBEpHOro Moiylmiapus U SpKHe
3BE3/bI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TYMaHHOCTEH U 3BE3MIHBIX
CKOIUJICHUM.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 u3MepenHus (PU3NYECKUX BETUYHH C MCIOJIB30BAHIEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB W KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHW, MCCIEAOBAaHWHA  3aBUCHMOCTEU
bU3NYeCKUX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMoTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax  «YUYEHUYECKHH  JKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYMY).

O6o01maronee NOBTOPEHUE.



O0o00uIeHNE U cUCTEMAaTU3alKs COIEpkKAHUS pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKkay», «Konebanus
U BOJHBD, «OCHOBBI CIEHHATIBHOM TEOPUH OTHOCUTENBbHOCTW», «KBaHTOBas
busnka», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHOW M 3THYECKON cepax JAesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOW KapTHHE MUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3HUPYIONIEH,  OOBSCHUTECIBPHOM UM  MPOTHOCTHYECKOW  (DYHKIUN
dbuznYecKoi TeopuH, poJib HU3NUECKON TEeOpUH B (POPMHUPOBAHUH TIPEACTaBICHUN
0 (hU3MYECKOM KapTUHE MHUpPA, MECTO (PU3MUECKON KapTHUHBI MUpa B OOIIEM PSIIY
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MexnpeaMeTHbie CBSA3H.

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

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3nanuA: sIBICHUE, Hay4YHBIH (akT, THMOTe3a, (U3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIOJEHUE, DKCIEPUMEHT, MOJICIUPOBAHUE, MOJENb, H3MEPEHHUE,
NOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBas 1adopaTopusi.

Mamemamuxka: pelieHUE CUCTEMBl YpaBHEHHW. TpPUTrOHOMETPUYECKHE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1€CTBO. BEKTOphI M MX MPOEKIMU HA OCU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 3yieMeHTApHBIX GyHKUMNA. [Ipu3Haku 1OHOOMS TPEYrOJIbLHUKOB,
onpe/eseHUe MIONIaaH MITOCKUX GUryp u o0bEMa Tell.

Buonozus: >nexTpuueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JNBUKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PUCKH TPH MPOU3BOJICTBE
AIIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arps3HEHUE  OKpYXKAIOIIeH  cpeabl,
yJIbTPa3BYKOBasi JMAarHOCTHMKAa B MEJUIIUHE, OINTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMUS KPHUCTAUIMYECKON PEIIETKH, CHEKTPATbHBIN
aHaJIu3.

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

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOJBUTATENb SIKOOM, TeHEepaToOp MEPEMEHHOrO0 TOKAa, WHIYKIMOHHAs IMeub,
JIMHUU DJIEKTpONepeiay, dJIEKTPOIBUTaTeNb, pajap, PaauoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-neub, ynbTpa3ByKOBas JAUArHOCTUKA B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBBIE
NIPUEMHHMKH, JI€PHAsA DJHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI' PAMMBI I10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMUS YyuyeOHoro mnpeaMera «Duzukay
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWM, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IlEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE pPEANM3alli OCHOBHBIX HANPABICHUUN
BOCIIUTATENBHOU IESITENLHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOMIETOCS  Kak
aKTUBHOTO M OTBETCTBEHHOIO YJI€HA POCCUIICKOT0 00IIEeCTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIEYEIOBEUECKHX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSATEIBHOCTh B UHTEPECAX IPAKIAHCKOTO
oOlrecTsa, y4yacTBOBaTh B CaMOYINpaBICHHMM B 00pa3oBaTelIbHON
OpraHM3allly;

e YMEHHME B3aWUMOJEWCTBOBATH C  COLMAIBHBIMHU  HMHCTUTYTAMH B
COOTBETCTBHUH C X (DYHKIIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPHUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IPpaXXIaHCKON UIECHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

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

e CIIOCOOHOCTH OIEHWBATH CUTYAIlUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOI0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOTO

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



UHTEpEC K pa3nuHbIM chepam npodecCHOHATBHON e TEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3UKOW U TEXHUKOW, yMEHHE COBepLIaTh
OCO3HAHHBIA BBIOOP Oymymien mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHI0O W CaMOOOpa3OBaHUIO B
oOnactu (pU3MKHU Ha IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOTI0 BOCIIMTAHUA

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

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

paclIMpeHre OmNbITa AESATEIbHOCTH JKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 1O (PU3HKE.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAaHHME IEHHOCTH HAy4YHOW AESTEIbHOCTH, TOTOBHOCTh B MpOIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATH MPOEKTHYIO M HCCIEAO0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiicTBUSA
Ba3oBble Jjornueckue AeiicTBHA:

CaMOCTOSITeNIbHO  (POPMYJIMpPOBaTh M AKTyaJlU3UpoOBaTh  MpodiiemMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpeNeNsaTh LUENH JEATEIbHOCTH, 33JaBaTh HapaMmMeTpbl U KPUTEPUHU HX
JOCTH)KEHHS,;

BBISIBISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEMbl ¢ YYETOM aHAIM3a UMEIOIIHUXCSA
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LENSAM, OLIEHUBATh PUCKU MOCIEACTBHMN IEITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBbIe uccieaoBaTe/ILCKHeE TeCTBUA:

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



BJIAJCTh HAaBBIKAMH  y4e€OHO-HCCIICIOBATEIILCKON | MIPOEKTHOU
NEATeTLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHus 3amad  (U3HIEeCKOro
COJICpKaHMsl, TPUMEHECHUIO PA3JIMYHBIX METOJAO0B MO3HAHMUS;

BJIQJIETh BHUJAMHU JACATEILHOCTH 110 TOJYYEHHIO HOBOTO 3HAHMS, €ro
WHTEPIPETALNN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHUCJI€ TPU CO3JaHHHM y4EOHBIX MPOEKTOB B 00JACTH
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BBISIBJISITh TPUYUHHO-CIIC/ICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3Y €€ pelIeHUs, HaxXOJIUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pEIICHMS;

aHAJU3UPOBAaTh TIOJYYEHHBbICE B XOJI€ PCIICHHMS 3aJaud pe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHECHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
JESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HKHY;

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

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIC UJICH, NIPE/jIaraTh OPUTHMHAIIBHBIC MTOX0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI 1 33/1a41, TOMYCKAIOIIUE aJTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/IeTh HAaBBIKAMHU MOJIydeHHUs MH(OpMaNMU (PU3NUIECKOTO COAEPKAHUS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHalKu3, CUCTEMATHU3AlMI0 M HHTEPHPETALMI0 MH(POPMALUUA PA3ITHUUYHBIX
BUJIOB U (hOPM NPEJCTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX W KOMMYHHUKAIlMOHHBIX
TEXHOJOTMA B  PEIICEHHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ CcoOJtoJlecHueM TpeOOBaHUN HPrOHOMMKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypCcoCOEpEKEeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE30MMacCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMSI B Pa3IMYHbIX (hopmarax c
y4€TOM Ha3zHaueHus HUHGOpMaIMd M UEJIeBOM ayAuTOpUHU, BBIOWpas
ONTUMANIbHYIO (OpPMY MPE/ICTABICHUS U BU3yaJIU3all1H.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:



OCYHIECTBIISATh OOILIEHHME HAa Yypokax (U3UKK U BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOHQJIMKTHBIX CUTyalliii HW CMSAT4aTh
KOH(JIMKTHI;

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

IIOHMMAaTb W MCHOJB30BAThb  IPEMMYLIECTBA  KOMAHIHOM U
WHIUBUYaIbHON paOOThI;

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

OPUHUMATh UEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBAaTH U
KOOPAUHUPOBATh JEUCTBUSA 110 €€ JOCTH)KEHHUIO: COCTAaBJIATH ILJIAH
JNEeUCTBUH, paclpeessaTh POIM ¢ YYETOM MHEHUN YYaCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJA M KaXJOr0 y4aCTHHKAa KOMaHIbI B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE IMPOEKTHI, OLUEHUBATH HWIEU C IO3WLHUHA HOBU3HBI,
OPHUTHHAIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTyallusiX, TMpOSBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
WHULIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

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

CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEIICHUs PACUETHBIX U KaueCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHCHHS MPAKTHUECKOW PabOThl ¢ y4éTOM HMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacMpsATh paMKH  yd4eOHOTO TIpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHUN;

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

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHHUIO SPYIUINMA B 00JaCTH
(U3UKH, TIOCTOSHHO TOBBINIATH CBOM 00pa30oBaTEIbHBIA W KyJIbTYPHBIH
YPOBCHb.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:



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

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

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

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

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IIPU aHAIU3E PE3YJIbTATOB
JICATEIILHOCTH,

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IIPU aHAIU3E PE3YJIbTATOB
JIESATCIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OMIHMOKH.

B mporecce HoCTHXKEHHS JTMYHOCTHBIX PE3yJIbTaTOB OCBOSHHS IMPOTPAMMBI 10
bu3uKe I ypOBHA CpeaHero oOmiero oOpa3oBaHuWs Yy OO0y4YarOImUXCS

COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN MUHTEJIEKT, MpeAnoaararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHA,  BKIIOYAIOMIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

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

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

BHYTPEHHEH MOTHBAIIMM, BKIIIOUAIOIIEH CTpEMIIEHHE K JOCTUKEHUIO LIETU
U ycCliexy, ONTUMHU3M, THUIIMATUBHOCTh, YMEHHE JIEWCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh AMOITMOHAILHOE
COCTOSIHME JPYTUX, YYHTHIBATh €r0 TPH OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3VJIbTATDBI



K xonny oOyuenus B 10 knacce npenMeTHbIe pe3ysbTaThl HAa YIIIyOJIEHHOM
YPOBHE J0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHMUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOHN, COUMAJIBbHOM U ATHYECKOM cdepax AesTeIbHOCTH
4eJIoBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOIN Hay4HOU KapTHHE MUPA,
3HAYEHUE ONMCATEIBHOW, CHUCTEMATH3UPYIOUICH, OOBSICHUTENLHOU WU
MPOTHOCTHYECKOW  (PYHKIUH  (HU3MYECKON TEOpUU —  MEXAHHKH,
MOJIEKYJISIpHON (DUBUKH M TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUHU B
(dbopMHpPOBaHUY MTPEACTABICHUMN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (Qu3nyeckux Ten u
MPOIIECCOB (SIBIGHWI): WHEpIMaNIbHAs CHUCTEMa OTCcuéTa, abCOIIOTHO
TBEpOE TEJI0, MaTepHaJIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOOJHOE mTajeHue, a0COMOTHO ympyras jaedopmaius, aOCOTIOTHO
yHIpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, KUJKOCTH
U TBEPAOro (KPUCTAIUIMYECKOIr0) Teja, UACalbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE JIEKTPUYECKOE TOJIE;

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

aHANMM3UPOBATh W OOBACHITHP MEXAaHWUYECKHUE TPOIECCHl U  SBIICHHS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJbl KUHEMATUKH DPABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M TEepeMeIleHus,
3akoHbl HplOTOHa, mNpUHIMO OTHOCUTENbHOCTH [anmmnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBsI3b Pa0OTHl CHUJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPTruH,
yCIIOBUSI paBHOBECHS TBEPJOrO Teia), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeodpazoBanwmii [ amuies, BTOporo
U TPEThero 3aKkoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMMIyJbca U
MEXaHHYECKOI YHEPTUH, 3aKOHA BCEMUPHOTO TSITOTEHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHI U SIBJICHUS, UCIOJIb3YS
ocHoBHble mToNOkeHHsT MKT u 3akoHbI MoOJIeKyJIsApHON (PU3MKK U
TepMOJUMHAMUKUA (CBA3b JABJEHUS HWJEAJBbHOIO Tra3a CO CpelHel
KUHETHYECKOW JHEPIUEN TEIUIOBOTO JBHXKEHHS W KOHLEHTPALIMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEH KHHETUYECKOU
DHEPIrUEN TEMJIOBOTO ABWKECHHS €T0 YACTHL, CBSI3b JIABJICHUS UIECATbHOTO
rasa C KOHUEHTpAlMeu MOJIEKYJI M €ro TEMIEpPaTypou, ypaBHECHHUE
MeunneneeBa—KianeipoHa, MNepBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH



COXpAHEHUsI SHEPIHMM B TEIUIOBBIX IPOLIECCAX), MPU 3TOM HCIOJIb30BATh
MaTeMaTH4ECKOe BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianeipoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBJICHUSA, HCIHOJb3Ys
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO MOJIA, IPUHLMI CYIEPIO3UIUN IIEKTPUYECKUX
IIOJICH, NIPU ATOM YKa3bIBas YCJIOBHMS IPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUA: 3aKOHbI OMa g ydacTka
UEeNM U JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyns—JIeHna,
npasuiia Kupxroda, 3akonsr apajes uist 31€KTpOIn3a);

OMUCHIBATh (PU3WYECKUE TPOLIECCHl U SBJICHHS, WCIOJb3YS BEIMYUHBI:
IIEpEMEIICHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHJIA,
MOMEHT CWJIbI, [JaBJEHUE, IOTCHUHAIbHAs] OJHEPIUs, KUHETHYECKas
SHEprusi, MeXaHU4ecKas SHeprus, paboTa CHIbI, LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHUs, MOILHOCT,
SHEprusl B3aUMOJCHCTBHUS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
Heprus ymnpyroi gedopmanuu  MOpYyKUHBI, KOJIUYECTBO TEIJIOTHI,
aOcoyIoTHAsl TeMIieparypa Teia, paboTa B TEPMOJAWHAMUKE, BHYTPEHHSA
SHEpPrusl HUACATBHOTO OJIHOATOMHOTO Tra3a, paboTa ueallbHOTO Tasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3ayxa, KIIJ waeambHOrOo TEIIOBOrO
JBUTATEIISA; AIEKTPUUYECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO MOJIA,
HaINpspKEHHOCTh TOJISI TOYEYHOTO 3apsja WM 3apspKEHHOrO 1apa B
BAKYyME W B JUAJIEKTPUKE, IOTEHIMAN 3JIEKTPOCTATHYECKOTO TOJI,
pPa3HOCTb  IOTEHIMAJIOB, JJEKTPOABIKYLIas  Cujla, CwWia  TOKa,
HaIIpsDKEHWE, MOLIHOCTh TOKA, OJJIEKTpUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHUE yYacTKa LENH C IMOCJIEIOBATEIbHBIM U
NapajuleNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI IIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHHUS  (PU3MYECKHX  SIBJICHMIA:
MEXaHMYECKOE JBWKEHHE, TEIUIOBOE JBIIKCHHME YacTHI] BELIECTBA,
TEIUIOBOE paBHOBECUE, OPOYHOBCKOE JBWKEHUE, AUPPy3Usi, HcCIapeHue,
KHUIICHUE U KOHJEHCAUWs, IUIaBJICHUE U KPUCTAJUIM3ALUsl, HAlIPaBICHHOCTb
TEIUIONEpEAauM, JIEKTPU3ALHNS TeJl, SKBUIIOTEHIIMAIBLHOCTD ITOBEPXHOCTH
3apsKEHHOTO ITPOBOAHUKA,

IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYMHBI OT
OPYyroi C  HUCIHOJIB30BAaHWEM  MPSAMBIX  W3MEPEHHH, TIIpU  3TOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATHh PE3YyJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHUAEC TIpapuKOB C YYETOM



aOCOMIIOTHBIX MOTPEUIHOCTEN U3MEPEHHI, IeNaTh BHIBOABI MO pe3yibTaTaM
UCCIIEIOBAHMS;

IPOBOJAUTH KOCBEHHbIE HM3MEPEHUs (PU3MUECKHX BEJIMYMH, HPU STOM
BBIOMpaTh ONMTHMAIBHBIA METOJ M3MEPEHUs, OICHUBATh AOCONIOTHBIC U
OTHOCHUTEIIbHBIC MTOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUN;
IPOBOAUTH ONBITHI IO MPOBEPKE MPEIJIOKEHHONW THIOTE3bl: TIAHUPOBATh
AKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIM3UPOBATh
MOJTy4YeHHBIC PE3yJNbTaThl U JENIaTh BBIBOJ O CTaTyce MpeaoKEHHOM
THITOTE3HI,

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

pemiath pacy€THBIE 3aJadydl C SBHO 3aJaHHOW ¥ HESBHO 3a/IaHHOM
¢u3znyecKkoil MoJeNbI0: HA OCHOBAaHUM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3WYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3a/1ayw,
OPUMEHATh  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
du3MYECKUX TEOpUl TpPH UCHOIH30BAHUU MAaTEMaTHYECKHX METO0B
pelIeHus 3a/1a4, IPOBOJAUTH PACYEThl HA OCHOBAHWU WMEIOIIUXCS TaHHBIX,
aHAJIM3UPOBAaTh pPE3yJbTaThl M KOPPEKTUPOBATb METOJbl DELICHUS C
y4€TOM TMOTYUCHHBIX PE3YJIbTATOB;

pemath KayeCTBEHHBIC 3a7aud, TpeOyIolue NPUMEHEHHUS 3HAHUH U3
PasHBIX pa3neyoB Kypca GU3MKH, a TAK)KEe MHTETPallii 3HAHUH U3 APYTUX
NIPEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKJIEeHUI C OOPOM Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

UCIIONIb30BaTh TEOPETHUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
PUHIIATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

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

aHAJIM3UPOBATh M OIICHUBATH MOCIIEICTBUSI OBITOBOM M TIPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAllMOHATIEHOM
IPUPOIOTIONB30BAHUH, a TaK)KE€ Pa3yMHOM HCIOJB30BaHUU JOCTH)KCHUN
HAyKH M TEXHOJOTMHA JUIS JaJbHEUIIETO pa3BUTHUA YEIIOBEYECKOTO
00I11eCTBa;



OPUMEHATh pa3jMyHble CocoObl paboThl ¢ MH(OpMAaIHe (PU3NIECKOTO
CONIEpP)KaHUsI C HCIOJIB30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, MPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUM JJI TIOHCKa, MEepepabdOTKU U TpPEeAbsABICHUA Y4eOHOUW W
HAYYHO-TIONYJISIPHOM MHPOPMAaLIUHU, CTPYKTYPUPOBAHUS M MHTEPIPETAIIMU
uHbOpMaIlMK, TOJNYYEHHOM U3 pa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aemMylo  HMHQOpPMAIMI0O U  OLIEHUBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaLuy;

IPOSIBIISTD OpraHu3allMOHHBIE u NO3HABATEIbHbIE yMEHUs
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B IpoIlecce
BBITIOJIHEHHSI IPOCKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TIpymIe C HUCHOJIHEHHWEM Pa3JIMYHBIX COLHUAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYMIbI, PAlMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJIeKBATHO OIICHUBATH BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIbI B pEeLICHUE paccCMaTpUBaeMOil poOIeMbl;

IPOSBISATH MOTUBAIUIO K OyayIiel nmpodeccuoHanbHOM AeSITETbHOCTU IO
CHENHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyuenus B 11 Knacce mpeaMeTHbIE pe3ylbTaThl HAa YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COIMAIbHOM M 3THYECKOU cepax NeaTenbHOCTH YeJOBEKa, pOib U MECTO
$u3MKN B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, pOJib aCTPOHOMHUHU B
MIPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKAa W  JAJIbHEWIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE ONMMCATEIHbHOM, CUCTEMAaTU3UPYIOIIEH,
OOBSICHUTEIILHOM M TMPOTHOCTHYECKON (YHKIMN (puznueckoil Teopum —
IIEKTPOJUHAMUKH, CIIELHAIBHON TEOPUHM OTHOCHTEIBHOCTH, KBAaHTOBOM
¢uzuky, posb (HU3MUECKON Teopur B (GOPMUPOBAHUU MPEACTABICHUI O
duznyeckoil kapTuHEe MUpPA, MECTO (PU3NUECKON KapTHUHBI MUpPA B 00ILEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPECTABIECHUN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (Qu3nyeckux Ten u
MPOIIECCOB  (SIBJICHUIM): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJICOAHUs, MAaTeMAaTUYECKUN MAasTHUK,
UJCabHBIA TMPYKUHHBIA MAasTHUK, TAPMOHUYECKHUE BOJIHBI, HMJE€AbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJEJIeH aToMa, aTOMHOTO sJipa U
KBAaHTOBOM MO/ICJIM CBETA;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, NTOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOIB30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBSACHATH 3JCKTPOMArHUTHBIE MPOIECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIE IIOJOKEHHS M 3aKOHBl JJIEKTPOJWHAMUKH U
CIEUUAaJbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXPAHEHMS
AIEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMAarHUTHOM  MHAyKOWW, 1paBwio Jlennma, cBa3p  IJC
CAMOMHAYKIIMM B DJJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKA,  IOCTYJATbl  CHEUUAIbHOM  TEOpPUH
OTHOCHUTEIBLHOCTH DUHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE TIPOLIECCHI U SBJICHUSI, UCIIOJIb3YS
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHeHHEe  OWHINTEHHA IS
dororddekra, mepBelidi UM BTOpOM mocTynaTel bopa, mpuHLIUI
COOTHOIIEHUST HeomnpenenéHHocte ['eiizenOepra, 3akOHbI COXPAHEHUS
3apsiA0OBOTO M MACCOBOTO YMCEN U DHEPTUM B SANEPHBIX PEAKIUAX, 3aKOH
PaIoaKTUBHOIO paciiajia);

OTMCHIBaTh (PU3MUECKHE TPOIECChl W SIBICHUS, HWCIOJb3YS BEIMYWHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IMOJISL, MOTEHIMAT 3JEKTPOCTATHYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUAIOB, AJIEKTPOABHWKYILAS CHJIA, WHIYKLIHS
MAarHuTHOTO TMOJISl, MarHUTHBIM IOTOK, cuia Awmrepa, UHAYKTUBHOCTb,
AIEKTPOABMKYIIAS CHUJAa CAMOMHIAYKLIHMH, SHEPrusi MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HUMIYJbC, IOJHAs >SHEPrus,
SHEpPrusi TMOKOsi CBOOOJHOM 4YaCTHIIBI, JHEPrHsi U HUMITYJIbC (OTOHA,
MacCOBOE YMCJIIO U 3apsl AIpa, JHEPTHUSI CBA3U SAPa;

OOBACHATH  OCOOEHHOCTM  MPOTEKaHWs  (U3MUECKUX  SIBJICHUIL:
AIIEKTPOMATrHUTHAS UHIYKIIUS, CAMOUHYKIIKS, PE30HAHC, UHTEPPEPEHITUS
BOJIH, Ju(dpakuus, [AUCIIEpCHs, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dorornekrpuueckuii dpdext (poroaddext), anpda- m Oera-pacnaibl
a5ep, raMMa-usilydeHue sjep, (Ppu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHajau3a 1 paOoThI Jia3epa,;

ONpPEACNISITh HANpPaBICHUE WHAYKIWU MArHUTHOTO TOJS MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKEHNE, CO3/IaBAEMOE TUIOCKUM 3€PKAJIOM, TOHKOM JTMH30M,
Y PAaCCUUTBIBATH €T0 XAPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATAlOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHaIM3a ¢ OOBICHEHHWS  (PU3WYECKUX MPOIECCOB,
IPOUCXOMSIINUX B 3BE3[aX, B 3BE3AHBIX CUCTEMAX, B MEKIaJlaKTUYECKON
cpene; ABWKEeHHS HeOSCHBIX Tell, PBOJIIONNH 3BE3/ U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHWE 3aBUCHUMOCTEH (U3MUECKUMX BEIUYHH C
UCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH



¢usznyeckux BENMYUH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTEd  M3MEPEHMH, Jenarb  BBIBOABI 10  pe3yjibTaTam
UCCJIEIOBAHNS;

IPOBOJUTH KOCBEHHbIE M3MEpPEHUS (U3MYECKUX BEIUYHH, MPU STOM
BBIOMpPATh ONTHUMAJbHBIA METOJI U3MEPEHHUs, OLIEHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEITI0KEHHON TMIOTE3bl: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIU3UPOBATh
NOJIyYeHHbIE pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MPeJI0KEHHON
TUIOTE3BI;

ONMCBIBATh METO/IbI MOJYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHU;
co0JiroaTh MpaBmiia 0€30MacHOTO TPYyAa MPU MPOBEIACHUN UCCIEAOBAHUIM
B paMKax y4eOHOro OJKCIEpUMEHTa, TMpPAKTUKyMa M  Yy4eOHO-
HCCJIEIOBATENILCKOW U TMPOEKTHOM JESATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYIOBAHMS;

pemiaTe pacy€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3znyeckoil MOJENpl0: HAa OCHOBAHMM aHajiW3a YCJIOBHS BBIOMPATH
dbusznyeckue MoJeiau, OTBeyarolue TpeOOBaHUSAM 3a/layd, MPUMEHSThH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAaThl (PU3UYECKUX TEOPHid
OpU HUCIOJb30BAHWM MAaTEMaTHYECKMX METOAOB pEIICHHs  3ajad,
IIPOBOJUTH PAcCUEThl HA OCHOBAHWH MMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOAbI PEIICHUS C YUETOM MOITYYEHHBIX
pe3yIbTaTOB;

pemaTh KayecTBEHHbIE 3ajauM, TPeOyIollUe MPUMEHEHUS 3HaHUU U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAKXKE WHTErpalluil 3HAHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LHMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJICHUI ¢ OOPOM Ha U3YUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NUECKUe SBJICHHUS;

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

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

aHaAJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI M MPOU3BOACTBEHHON
NEeSATEIbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU TMpOLEcCaMu, C
MO3UIIMHI IKOJIOTHUECKON O€30MMacHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOAOIOIb30BAHUM, & TAKKE€ Pa3yMHOM MCIIOJIb30BAHUM JIOCTUKEHUIN



HAyKM M TEXHOJOTMH JUIs JalbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00I111eCTBA;

OPUMEHATh pa3jMyHble COcoObl paboThl ¢ MH(OpMAaIHe (PUIUIECKOTO
COJepaHUA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH, PU 3TOM HCHOJb30BATh COBPEMEHHBbIE MH()OPMALMOHHBIE
TEXHOJOTHM JJi1 TIOMCKa, MepepabOTKH U NPEIbSIBICHUS Y4EOHOH H
HAYYHO-MOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U MHTEPIIPETALIUU
uHPOpMAIIMU, TOJNYYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  TOJy4aemMyro  HMHQOpPMAIIMIO W  OICHWBAaTh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMaLIUU;

IPOSIBIISATH OpraHHu3aIOHHbIE u MO3HABaTENIbHbIC YMEHHUS
CaMOCTOSATEILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHWM B Ipolecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-HCCIIeI0BATEIbCKIX PadoT;

paboTaThb B TpyMNE C HCIOIHEHUEM pPa3IMYHbIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACIpPEAesiTh ACITeIbHOCTD
B HECTaHJAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHUBATHh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIBI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

HPOSIBJISITh MOTUBAIMIO K Oyayiiel npodeccuoHaibHO AesITeIbHOCTH O
CHEIHAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. HAYUYHBIM METO/ ITO3HAHUSI ITIPHPO/IbI
1.1 Hayunblii MeTO1 TO3HAHUS TPUPOJIBI 6 bubmorexa [IOK
' v A PHpoa https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 6
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinematuia 10 ! https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Hlusamica 10 https://m.edsoo.ru/7f41bf72
2.3 CraTtuka TBEpIOTO TENA 5 1
2.4 3aKOHBI COXPaHEHHS B MEXAHUKE 10 1 bubmuorexa LIOK
https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 35

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKHHETUYECKOI TEOPUU 15 1 bubmmorexa [OK
' yp p https://m.edsoo.ru/7f41bf72
Bbubmunoreka LIOK
32 T T 20 1
epMoJInHaMKKa. TenioBble MalTUHBI https-//m.cdsoo.rw/7f4 1672
3.3 ArperaTHble COCTOsIHUS BeniecTBa. Da3oBbie 14 1 buGnnorexa LIOK

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

IIepEX 0Bl

Uroro no pazgeny 49

Paznen 4. QJIEKTPOJANHAMUKA
4.1 DneKTpruYecKoe moiie 24 ngsj?/ilrifgsigrou/liﬂlbfn
4.2 ITOCTOSIHHBIN 3JIEKTPUYECKUM TOK 24 ngs?;;f:é(sifrou}iﬂlbfn
4.3 Toku B pa3nIu4HbIX cperax 6

Uroro no pazgeny 54

Paznen 5. PU3HUYECKUN MPAKTUKYM
5.1 OuU3NYECKU MPAKTUKYM 16 16

Hroro no pazneny 16

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3nen 1. 9JIEKTPOIUHAMUKA
bubmunoreka LIOK
L1 MarrurHoe nose 14 https://m.edsoo.ru/7f41¢97c
bubmunoreka LIOK
1.2 6) 13 1
FICKTPOMATHHTHAT HHAYIKLHA https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 27
Pa3nen 2. KOJIEBAHUWS 1 BOJIHBI
2.1 MexaHnnueckue KoJieOaHus 10 bubmorexa OK
https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.2 1
DJEeKTpOMarHUTHBIE KOJIeOaHUs 5 hitps://m.cdsoo.ru/7f41c97c
)3 MexaHu4ecKkue U AIEeKTPOMarHUuTHBIC 10 1 bu6nuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
2.4 Orrrika 25 1 bubmorera [IOK
https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 60

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosel CTO

5

1

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

Uroro no pazgeny



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

Pa3znen 4. KBAHTOBASA ®U3UKA
but6mmoreka [IOK
4.1 K - I 1
OPTYCKYIFPHO-BOTHOBO AYalHSM > https://m.edsoo.ru/7f41c97¢
bubmunoreka LIOK
4.2 D
HsHKa atoma > https://m.edsoo.ru/7f41c97¢
43 ®u3nKa aTOMHOTO SIAPa U AIEMEHTapHbBIX 5 bubnmnoreka [JOK
' YacTHIl https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTpoPU3UKU 12 ngg;lrif;igzi 41697c
Uroro no pazgeny 12
Pasznen 6. PUSHUECKHUM TIPAKTUKYM
6.1 DuU3nYECKU MPAKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOLIEE TIOBTOPEHUE
Cucremaru3zanus u 0000IIeHIE
71 MPEIMETHOTO COICP/KAHUS U OIbITA 15 bubmunoreka LIOK
JeATEeTLHOCTH, MPUOOPETEHHOTO MPH https://m.edsoo.ru/7f41c97c
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



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

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne aTra H(ppoBbIE
n/n Tewa ypoka Bcero Konrposbnpie  TMpakrueckue ilfiy‘leﬂﬂﬂ :)Iﬁ[()ba[;OBaTeJIbele
padoTsbI padoThI pecypenr
| ®duszuka — pyHgaMeHTaabHas HayKa O 1
IIpUpoe
) HayuHblii MeTOT TO3HAHUSI K1 METOBI 1
UCCIEeIOBaHUS PU3NYECKUX SIBICHUN
DKCIIEpUMEHT U T€OpUs B IPOLIECCE TO3HAHUS
3 npupoabl. HabnrogeHne u 3KCepuMeHT B 1
¢buznke
4 Crnioco0b1 u3MepeHus (PU3NIECKUX BETUINH 1
5 AOCOII0THAS M OTHOCUTENIbHAS TOIPEITHOCTH 1
U3MepeHuil PU3NYEeCKUX BETUUNH
MonenupoBanue B ¢pusuke. Poib u mecto
6 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHON |
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKON
NEeITEIbHOCTH JTIONEH
Mexannueckoe nBuxkenue. Cucrema oTcyeTa.
7 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS. 1
[Ipsimast u oOpaTHas 3a7a4u MEXaHUKH
Paanyc-BekTop MarepraibHON TOYKH, €TO
2 IIPOEKIIMH Ha OCH KoopAuHaT. Tpaekropusl. |

[Tepemenienue. Ckopocts. X nmpoekuuu Ha
OCH KOOpJIMHAT




PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
MPSIMOJIMHEMHOTO JBUKCHHUS

10

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEM.
Pewenue 3anau

11

HepaBnomepnoe aBuxkenne. MrooBeHHas
cKopocTh. Yckopenue. [Ipsamonuneitnoe
ABHUIKCHUC C MOCTOAHHBIM YCKOPCHUCM

12

I'paduueckoe onucanme MpIMOTUHEHHOTO
JBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

CBobOoaHOe mazieHne. Y CKopeHrue CBOOOIHOTO
najieHus. 3aBUCUMOCTb KOOPJIUHAT, CKOPOCTH,
YCKOPEHHsI OT BPEMCHHU M UX IpapuKu

14

JIBr>xeHue Tea, OpOIIeHHOTO MO YITIOM K
TOPU30HTY

15

KpuBonuneiinoe nBuxenue. [[BrmxeHue mno
OKPY>KHOCTH. YTJIOBasi U JTUHEHAsA CKOPOCTb.
[Tepuon u wacrota. LleHTpocTpeMUTENBHOE U
MOJTHOE YCKOPEHUE

16

Kontponbnas padota o teme "Kunemaruka"

17

IlepBbiif 3akoH Hprorona. MHepunanbHubie
cucremsl orcuéra. [IpuHnun
OTHOCUTEIbHOCTH I anmunes.
HeunepuuanbHabie cCHCTEMBI OTCUETA

18

Cuna. PaBHogeicTByromas cuia. Bropoit
3akoH HerotoHa. Macca

19

B3aumoneiictue ten. Tpernil 3aKoH
HrroTrona




IIpunnun cynepnosunuu cui. Pemenne 3anau

20 Ha TIpUMeHeHue 3akoHoB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 DKBUBAJIEHTHOCTh IPABUTAIMOHHON U
MHEPTHOU MaccChl

” Cuna TsbKeCTH M yCKOpeHHe cBOOOIHOTO
MaJeHUs
JIBukeHre HeOeCHBIX Te U UX

23 HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYECKasi CKOpOoCTh. 3akoHbI Keriepa

24 Cuna ynpyroctu. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupoaa v BUIIbI CUJT TPEHUS.

25 JIBr>KeHUE B )KUIKOCTHU U Ta3e ¢ YYETOM CHJIbI
COMPOTHUBIICHUS CPEIbI

26 Jasnenue. ['napocraruueckoe AaBjICHUE.
Cuna Apxumena

7 AoGcomotHO TBepaoe Teino. [TocTynarensHoe
Y BpallaTelibHOE JBUKEHUE TBEPOrO Tela

)3 MOMEHT CujIbl OTHOCUTENIBHO OCH BPALCHUS.
[Timeuo cuibl
CrnosxeHue cuil, NPUIOKEHHBIX K TBEPAOMY

79 teny. LleHTp TsbkecTu Tena. Y cioBus
paBHOBecHsI TBEpAOro Tena. Bussl
paBHOBECHS

30 Pemenue 3anau

31 Kontponbras padota nmo teme "J{unamuka.
Craruka TBepaoro tena'"

32 Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI




MaTepHaanbe TOYCK. HeHTp MacCC CUCTEMBI
MaTepHUaIbHBIX TOYCK. TeopeMa o JTBHKSHUU
IIEHTPa Macc

33

NMitynbsc cuiibl ¥ M3BMEHEHUE UMITYJIbCA TENIa.
3aKOH COXpaHEHMs UMITylbca. PeakTuBHOE
JBUYKEHUE

34

MOMEHT UMITyJIbCa MAaTEPUATBHON TOYKH.
[IpeacraBnenue o COXpaHEHUH MOMEHTA
HUMITYJIbCa B ICHTPAJIBHBIX IMOJIAX

35

Pemrenue 3agau

36

Pabora cuibl Ha MajIOM U HA KOHEUHOM
nepemenieHuu. ['paduueckoe npeacrapneHue
paboThl cuiIbl. MOITHOCTB CHIIBI

37

Kunernueckas sueprus. Teopema o6
M3MEHEHHH KHHETHUYECKOW YHEPTUU
MaTepUalbHON TOYKH

38

[ToTeHunanbHble U HEMOTEHIIUAIBHBIE CUJIIBL.
[TorenmmanesHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

39

TpeTbst KocMHuUecKast CKOpocTh. CBA3b
paboThl HEMOTEHLUATBHBIX CUJI C
M3MEHEHNEM MEXaHUYECKON YHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPIrun

40

Ynopyrue u Heynpyrue CTOIKHOBEHHUS.
VYpaBHenue bepHyiu s uneanbHOM
KHUJKOCTU

41

KonTpomnpHas pabota mo Teme "3aKOHbI




COXPAHEHHUS B MEXaHUKe"

PazBuTue npeacraBieHuii 0 npupoe

42 Ter1oTel. OcHoBHBIE NoJ0KeHnss MKT.
Huddysus. BpoyHoBckoe ABmKeHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U TBEPIBIX

43 TeJl. XapakTep ABMKEHUS U B3aUMOJICCTBUS
YaCcTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYJT (aTOMOB).

44 KomnuectBo Bemectna. [locTosnnas
ABorazipo

45 Temneparypa. Ternosoe paBHoBecue. [lkana
Lenbcus

46 Pemrenue 3agau

47 WneanpHblil ra3. 'a30BbIe 3aKOHBI

43 VYpasaenue MenzaeneeBa-Knaneiipona.
Pemenue 3amau

49 AOcoimoTHas TemriepaTypa. 3akoH JlampToHa

50 N3omnporneccel B U1€anbHOM Tra3e ¢
IIOCTOSHHBIM KOJIMYCCTBOM BEIIISCTBA

51 I'paduaeckoe nmpeacraBaeHne U30MPOIIECCOB:
M30TEepMa, U30X0pa, n300apa

52 OcHoBHoe ypaBHeHne MKT

53 Pemenue 3agau
CBs13b a0CONMIOTHOM TEMIIEPATYPHI

54 TEPMOJIUHAMUYECKON CUCTEMBI CO CpeAHEN
KUHETUYECKON AHEPrUueH MoCTynaTeIbHOrO
TEIJIOBOr0 ABM)KCHHS €€ YacTHIl

55 O06o001IeHNEe U CHCTEMATHU3alUs 3HAHUH 110




Teme "OcuoBsl MKT"

56

KontponbHas padota nmo Teme "OCHOBBI
MKT"

57

TepMoauHamuyeckas cucrema. 3alaHue
BHEIIHUX ycyioBul st T/l cucteMsl.
Bremane u BHyTpeHHHE TTapaMETPBHI.
[Tapametpsl T/] cuctemsbl Kak cpeaHue
3HAYCHUS BEJINYKH, OIUCHIBAIONIUX ¢€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMoOAMHAMUKH.
CamonpousBoiibHas penakcarus T/ cuctembl
K TEIJIOBOMY PaBHOBECHIO

59

Mopenb ueaabHOTO Ta3a B TEPMOIMHAMHUKE.
VYcnoBus TpUMEHUMOCTH ATON MOJEIH

60

VYpasHenue Menpeneesa-Knaneiipona u
BBIPAXEHUE JUUIsl BHYTPEHHEW SHEPTrUU

61

Bripaxkenue 1151 BHyTpEHHEH SHEPT U
OJIHOATOMHOTO MJI€aIbHOIO Ta3a.
KBasucrarnueckue u HecTaTHUECKUE
IIPOLIECCHI

62

DnemeHTapHas padoTa B TEpMOAMHAMHUKE.
Brruucnenne pabotsl mo rpaduky mnporecca
Ha pV-auarpamMmme

63

Temnonepenaua kak cnocod M3MEHEHUS
BHyTpeHHeH sHeprun T]] cuctemsr 6e3
COBEPIICHUS padOTHI

64

KOHBGKHI/IH, TCILJIOMMPOBOAHOCTDH, U3JTYUCHUC

65

KomnuectBo TerioTsl. TenmmoEMKOCTE TeA.




VY nenbHas U MOJIIpHAs TEIIIOEMKOCTH
BELICCTBA. Y JICJIbHAS TEIUIOTa CTOPaHUs
TOIUIMBA

Pacuér xonuyecTBa TEIUIOTHI IIPU

66
Teroneperaye

67 [Tonsitue 06 amuabaTHOM mporecce. [lepBrrii
3aKOH TePMOJMHAMUKHU
KonnuecTBo TermioTel u paboTa Kak Mepbl

68 W3MEHEHUs BHYTpeHHel sHeprun T]]
CUCTEMBbI
BTopoli 3ak0H TEpMOIMHAMUKY JJIs1

69 PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeoOpatumocTs IpUpOIHBIX TPOLIECCOB

70 [Ipunuune! aeiictBus Teninosbix MamuH. KI1/]

71 Makcumansnoe 3Hauenue KIIT. [{ukn Kapuo

72 Pemenue 3agau
DKOJIOTHYECKHE aCMIEKThI UCIIOIb30BaHUS

73 TEIUIOBLIX ABUTrarTeiiel. TermioBoe
3arpsi3HEHUE OKpY Karolei cpebl

74 Pemenue 3agau

75 O00011IeHrEe U cUCTEMAaTU3aLNs 3HAHUI 110
teme "Tepmoaunamuka. TemioBbie MamiMHb"

76 KontponbHas paboTa mo teme
"Tepmonunamuka. TenaoBele MalIMHbI"
[Tapoobpa3zoBaHue ¥ KOHEHCAIIHSI.

77 Hcnapenue u kunenue. Y neiibHas TEILUIOTa
mapooOpa3oBaHus

78 HacplieHHbIe ¥ HEHACHIICHHBIE M1APHI.




KauectBenHast 3aBUCUMOCTb TUIOTHOCTH U
JABJICHUS HACBILLIEHHOTO Mapa OT
TEeMIIEpaTyphl, UX HE3aBUCUMOCTh OT 00bEMaA
HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATyphl KUTIEHUS OT JAaBJICHUS B
JKUJKOCTU

BraxxnocTs Bo3myxa. AGComoTHAS U

7 OTHOCHTEJbHAs BIAKHOCTb

80 Pemenue 3anau
Tsépnoe Teno. Kpucrannuueckue u

81 amopdHbIe Tema. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

2 [InaBnenue u kpucTauM3anus. Y 1eabHast
TerwioTa miasneHus. Cyoaumarus
Hedopmaruu TBEpaOrO Tena. Pactskenue u

83 cxarue. Casur. Monyins FOura. Ilpenen
ynpyrux aegopmanuit
TermnoBoe pacuiMpeHne >KUAKOCTEN 1

84 TBEPABIX T€JI. AHFAPMOHU3M TEIUIOBBIX
KoJeOaHuil 4acTHUIl BEIIeCTBa

25 [IpeoOpazoBanme 3Hepruu B (ha30BBIX
nepexoax

86 YpaBHEHHE TEMIOBOTO OamaHca

87 Pemrenue 3agau
IToBepxHOCTHOE HaTskeHue. KanwnspHsie

88 siBJIeHUsI. J{aBieHue 1oy uCKPUBIECHHOU
MOBEPXHOCTHIO KUJIKocTH. Dopmyrna Jlannaca

89 O06o001IeH e U cuCcTeMaTU3alrs 3HaHUN 10




TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBble nepexoab"”

KonrtponbHast pabora o Teme "Arperarssie

%0 cocTosiHuA BemecTBa. Da3oBble nepexoabl”
DnekTpu3anus Tel U €€ MPOsSIBICHUS.

01 DJeKTpuyeckui 3apsa. /[Ba Buaa
JNEKTPUYECKUX 3apsanoB. [I[poBogHuKH,
JTUAJIEKTPUKU U TTOJTYIIPOBOTHUKHI

9 DJIeMEHTapHBIN ANEKTPUUECKUM 3apsi. 3aKOH
COXpaHEHUs JIEKTPUUYECKOTO 3apsia

93 B3aunmoneiicteue 3apsanoB. Toueunsie
3apsaasl. 3akoH Kynona

94 Pemrenue 3agau

95 Onektpuueckoe noine. Ero aeiictBue Ha
AIEKTPUYECKUE 3aPsi]Ibl
Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIS.

96 [TpoOusIii 3apsia. JIuHuM HAPSHKEHHOCTH
ANeKTpruYecKoro nosst. OqHOpoIHOE
ANEKTPUYECKOE T10JIE

97 IToTeHIManbHOCTD ANEKTPOCTATUYECKOTO
1oJis. Pa3HOCTh MOTEHIMATIOB U HAIIPSLKEHUE
[loTenumanpHas SHEPrUs 3apsia B

98 3JIEKTPOCTATHYECKOM MoJe. [ToTenuman
3IEKTPOCTATUYECKOTO MO

99 CBs13b HaNPSKEHHOCTH 10JIS U Pa3HOCTH
ITOTEHIIMAJTIOB JJIs1 AJIEKTPOCTaTUYECKOTO OIS

100 [TpyHIMI Cyneprno3uLnuy 3JIEKTPUUIECKUX

noJieu




101

Pemenue 3amau

102

[Tone Toueunoro 3apsna. [Tosne paBHOMEPHO
3apsHKEHHOU cepsl

103

[Tonie paBHOMEPHO 3apsHKEHHOTO MO0 00BbEMY
mapa. [Tone paBHOMEpHO 3apsiKEHHOU
0ECKOHEYHOMU MIOCKOCTH

104

[IpoBOAHMKH B 3EKTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsiiOB

105

JINDIIEKTPUKHU U NIOJIYIIPOBOJHUKY B
JJIEKTPOCTATUYECKOM I10J1€

106

Kongencarop. 21eKTpoEMKOCTb
KOHJIEHCATOPa. DIEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCAaTopa

107

HapannenLHoe COCIMHCHUEC KOHACHCATOPOB

108

[TocnenoBarenbHOE COCTUHEHUE
KOHJICHCATOPOB

109

DHeprust 3apsHKEHHOTO KOHICHCATOPa

110

Pemenue 3amau

111

JIBro>keHue 3apsiKEHHOM YacTHUIIbI B
OJTHOPOJTHOM DJICKTPHUECKOM I10JIe

112

Pemenue 3amau

113

O0001IeHrEe U cUCTEMAaTU3aLHs 3HAHUI 110
TeMe "OieKTpudeckoe noie"

114

KontponbHas padoTa mo teme
"Dnektpuueckoe nose"

115

Cuia toka. [TocTossHHBIH TOK. Y CIIOBUA
CYIIECTBOBAHHUSI IOCTOSTHHOTO
ANEKTPUYECKOTO TOKA




116 Wcrounuku Toka. Hanpsoxenne nu 9/1C 1

17 3akoH OMa J1sl ydacTKa Lemu. |
DNEeKTPUYECKOe COMPOTUBIICHUE
3aBUCHMOCTb CONPOTUBIIEHUS OJJHOPOIHOTO

118 MPOBOJHUKA OT €r0 JIJIMHBI U TJIOMIaan 1
MTONIEPEYHOI0 CEYEHUS

119 VY nenbHOE CONMPOTHUBIICHHUE BEIIECTBA. |
Pemrenue 3agau

120 [TocnenoBarensHOE, MapaiesibHOE, 1
CMEIIaHHOE COEIMHEHUE MTPOBOTHUKOB

121 Pacuét pa3BeTBIEHHBIX ANEKTPUUECKUX 1
nerneit. [IpaBuna Kupxrodga

122 Pemenue 3agau 1

123 Pabota snekTpuueckoro Toka. 3akoH J[xoyist 1
—Jlenua

124 Pemrenue 3agau 1

125 MOIIHOCTB 3JIEKTPUYECKOTO TOKA. TertoBast 1
MOIIHOCTb, BBIJEIsIEMasi HAa PE3UCTOPE

126 Pemrenue 3agau 1

127 O/1C u BHYyTpEHHEE CONPOTUBIIEHNE |
HMCTOYHHUKA TOKA

128 3akon OMa 115 IOJTHOM (3aMKHYTOM ) |
AJIEKTPUYECKON LIETTH

129 Pemrenue 3agau 1

130 MOomHOCTh UCTOYHUKA TOKA 1

131 Kopotkoe 3ambikanne 1

132 Konznencarop B Lienu noCTOSIHHOTO TOKa 1




133

Pemenue 3amau

Pemrenue 3agad mo teMme "IlocToSSHHBIN

134 . \
ANEKTPUUYECKUN TOK
135 Pemrenue 3agaud mo treMme "IlocTOSHHBIN
AIEKTPUYECKUNA TOK"
136 Pemenue 3anau no teme "IlocTostHHBIM
AIEKTPUUYECKUN TOK"
137 O06001IeHre U cUCTEMaTU3aLMs 3HAHUI 110
teMe "[1oCTOSHHBII 2neKTpUUecKnuid TOK"
138 Kontponbnas padota o teme "llocTossHHBIN
AJIEKTPUYECKUM TOK"
DneKkTpruyecKasi IPOBOAUMOCTb Pa3IMUHbIX
139 BELIECTB. DJIEKTPUUECKUI TOK B METaJJIaX.
CBepxnpoBOIUMOCTb
DNEeKTPpUYECKHUI TOK B pacTBOpax U
140 pacruiaBax 3JeKTpoauToB. 3akoHbl dapanes
JUTSL DJIEKTPOIIN3a
141 DJIEKTpUYECKUH TOK B razax. [lnazma
142 DNEeKTpUYECKHil TOK B Bakyyme. BakyymHbIie
puOOpbI
143 DJIEKTPUYECKUH TOK B MOJYIPOBOAHUKAX
144 [TomynipoBOTHUKOBBIE PUOOPHI
DU3NYECKUI TPAKTUKYM I10 TEME
yM
"M3mMepeHue cUilbl TOKA U HANPSKEHUS B
145 LTI TOCTOSIHHOTO TOKA MPHU MOMOIIHN

aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX
puOopoB" min "3HaAKOMCTBO ¢ IUPPOBOH
nabopartopueit o ¢puzuke. [Tpumepsr




U3MepeHus: GPU3NIECKUX BETTMUUH TPH
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

146

dusndeckuil npakTukym 1o teme "M3ydenue
HEPABHOMEPHOI'O JBUKEHHUSI C LIENBIO
oIpezieNIeHUs] MTHOBEHHOU ckopocTu"

147

DuU3NYECKU MPAKTUKYM 10 TEME
"M3MmepeHue yCKOpeHus Ipu IPSIMOIMHEUHOM
PaBHOYCKOPEHHOM JIBH>KEHHH 110 HAKJIOHHOM
mockoctu" unu "UccnenoBanue
3aBUCUMOCTH ITyTU OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBM>KEHUN"

148

DuU3NYECKU MPAKTUKYM 10 TEME
"M3MepeHne yCKopeHHs CBOOOHOTO
najgeHus” win "M3yuenue ABUKEHU Tena,
OpOLIEHHOTO TOPU30HTAIBHO"

149

®usnyeckuil mpakTukyM 1o teme "M3ydyenue
JBUKEHUSI TeJIa 110 OKPY>KHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO" MU
"UccnenoBanue 3aBUCUMOCTH TIEPHOJIA
oOpaleHns KOHUYECKOr0 MasTHUKA OT €ro
napameTpos"

150

®u3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepeHune paBHOAECUCTBYIOLIEH CUIIBI TPU
JBMKEHUH OpycKa 110 HaKJIOHHOW TIOCKOCTH"
niu "IIpoBepka runoTe3sl 0 HE3aBUCUMOCTHU
BPEMEHU JIBHKEHUS OpycKa M0 HaKJIOHHON
IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €ro
Macchl”

151

®u3nYeCcKuil IPAKTUKYM 110 TEME




"HccnenoBaHue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HUKAIOIINX B MPY)KHHE ¥ PE3UHOBOM
oOpasrie, oT ux aedopmaruu" wim "M3yueHue
TBYDKEHUS CUCTEMBI T, CB3aHHBIX HUTBIO,
MIePEKUHYTOM uepe3 IErKuii 610K"

152

Du3nYeCcKuil IPAKTUKYM 110 TEME
"Uzmepenue kordhdumrerTa TpeHus mno
BEJIMYMHE yTII0BOTO KO3 HUIIMEHTA
3aBucuMocTtd FTp(N)" wim "HccnenoBanue
IBMOKEHUS OpycKa 110 HaKJIOHHOM MJI0CKOCTH
C TepeMeHHBIM K03 (HULIMEHTOM TpeHus" Uin
"N3y4yeHue IBUKEHUS Ipy3a Ha Baly €
TpeHuem"

153

®uU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue yciaoBU paBHOBECHS
TBEPAOIO TEJIa, UMEIOIIET0 OCh BpaleHus"
nin "KoHCTpynpoBaHHe KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPIOTO TENNA, UMEIOLIETO
Ionaas onops"

154

Du3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepeHue ummynbca Tejaa 1o TOpMO3HOMY
nytu" win "M3mepenne cuilbl TIru, CKOpoCTH
MOJIENIN HIIEKTPOMOOHIISE K MOIITHOCTH CHJIBI
Tsru" uin "CpaBHEHHE U3MEHEHUSI UMITYJIbCa
TeJla ¢ UMIYJIbCOM CHUJIbI" UK
"HccnenoBanue COXpaHEHHS! UMITYJIbCA MPU
ynpyrom B3aumozeicteuun' win "M3mepenue
KMHETUYECKOUW SHEPTUU Tejla 10 TOPMO3HOMY




IIyTH

155

®usnyeckuil mpakTukyM no teme "M3ydyenue
M30TEPMHUECKOTO IMpoIecca (PEKOMEHI0BAHO
UCroib30BaHue nudpoBoit madbopatopun)"”
niu "M3ydeHne n30XxopHoro npouecca’ win
"N3ydenne n3obapHOTO mporecca” i
"[IpoBepka ypaBHEHUSI COCTOSAHUS"

156

Du3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenpHOl TennoéMKoCcTU" Uin
"UccnenoBanue mpoliiecca OCThIBaHUS
BemiectBa" win "MccnenoBanue aanadbaTHOTO
npouecca" unu "M3ydenune B3auMoCBSI3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMO/JICICTBUS U TEMIIEPATypbl KUTIEHUS
JKuakocren"”

157

dusnyeckuil npakTukym 1o teme "M3ydenue
3aKOHOMEPHOCTEUN MCIIapeHust )KUIKOCTEH"
unu "M3mepenue yaeinbHON TEeTUIOThI
riaByieHus Japaa" win "M3ydeHue cBOMCTB
HACBILEHHBIX MapoB" uinu "M3mepenue
a0COIOTHON BIIKHOCTH BO3/yXa U OLIEHKA
Macchel IapoB B nomenieHun". M3mepenue
K03 (UIIMeHTa TOBEPXHOCTHOTO HATSHKCHUS

158

DuU3NYECKU MPAKTUKYM 10 TEME
"HaGmtonenre mpeBpamieHust SHEPTUn
3apsKEHHOI0 KOHAEHCATOpa B SHEPTUIO
n3nydeHus ceeroauona” uinm "Msyuenue
IIPOTEKAaHUS TOKA B LIETH, COAEPIKaIIEH
KoHsieHcarop" win "Pacnpenenenue pasHocTu




MOTEHINAJIOB (HANpPSHKEHUS ) IPH
MOCIIEA0BATEIbHOM COSTNHCHNN
KOHJIEHCATOPOB"

Du3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue CMEIaHHOTO COCIMHEHUS
159 pesucropoB” niu "M3MepeHue yaeapHOro
CONPOTUBJICHHS TPOBOJHUKOB" WIIH
"HccneqoBanye 3aBUCUMOCTH CHIJIBI TOKA OT

HanpsHKEHUs U1 JIaMITbl HAKaJuBaHUs"

Du3nYeCcKuil IPAKTUKYM 110 TEME
"HabmoneHue anmektponusa’ uim
"H3mepenue 3apsiia OTHOBAICHTHOTO HOHA"
160 nin "UccienoBanue 3aBUCUMOCTH
CONPOTHUBJIEHUS TEPMOPE3UCTOPA OT
temnepaTypbl" uin "CHITHE BOJIbT-aMIEPHOMN
XapaKTepUCTUKH auoaa”

PeseprubIil ypok. O60011eHIE 1
161 cucTeMaTH3alus 3HaHUH 10 TEME
"KunemaTuka'

PesepBHeIit ypok. O600IICHHE 1
162 CHCTEMaTH3aIus 3HaHUM 10 TeMe
"Jlmnamuka"

PesepBHelit ypok. O600ICHHE U
163 cHCTeMaTHu3alus 3Hanui no teme "CraTuka
TBEepaoro Tena"

PeseprubIil ypok. O60011eHIE 1
164 CUCTEMaTHU3alus 3HaHUM 110 TeMe "3aKOHbI
COXPAHEHHUS B MEXaHUKe"

165 PeseprubIil ypok. O60011eHIE 1




cucTeMaru3anus 3HaHui Mo teme "OCHOBEI
MOJIEKYJIAPHOKMHETHYECKON Teopun"

166

PesepBHelitl ypok. O600ICHHE 1
cHCTEMAaTH3alMs 3HaHUH 110 TEME
"TepmoanHamuka. TenaoBsie MalIUHbI"

167

PeseprubIil ypok. O60011eHIE 1
cucTeMaTU3alys 3HaHUH 110 TeMe
"ArperatHble cocTosiHMS BelecTBa. da3oBbie
nepexonr"

168

PeseprubIil ypok. O60011eHIE 1
CUCTEeMaTH3alusl 3HaHU 10 TeMe
"Dnektpuueckoe nose"

169

PeseprubIil ypok. O60011eHIE 1
cUCTEeMaTH3alusl 3HaHHU 10 TeMe
"ITocTOSHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIitl ypok. O600ICHHE U
cucreMaTtu3anus 3Hanui no treme "Toku B
pa3IM4HBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KJIACC

KouunyecTBOo 4yacoB JJIeKTPOHHbBbIE
Ne aTa ugpoBbie
n/n Tema ypoxa Bcero Konrpoakueie  Ipaxruiecikue i[?sy‘leﬂﬂﬂ :ﬁ[?aI;OBaTeJIbeIe
padoTsI padoThbI pecypen
BzamMoeiicTBHe MOCTOSHHBIX MAarHUTOB U
1 MIPOBOJHUKOB C TOKOM. MarHuTHOE MoJie. 1
'unote3a Ammepa
Bektop maruuTHON nHAYKIMU. [IpuHImMn
2 CyNEepHO3UI[MKM MAaTHUTHBIX NoJel. JInnun 1
MarHUTHOW MHIYKIIHH
3 MarsuTHO€ 110J1€ IPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cuna Amnepa, e€ HanpaBJIEHUE U MOJYJIb 1
5 Pemenue 3agau 1
6 [Ipumenenue 3akoHa Amriepa. |
DNEKTPOU3MEPUTETBHBIE TIPUOOPHI
Cuna JlopeHia, e€ HanpaBJIEHHE U MOAYJIb.
7 JIBrokeHue 3apsiKEHHOW YaCTHUIIbI B 1
OJTHOPOJTHOM MarHUTHOM I10JIe
Pemenue 3agau 1
PaGora cunel Jlopenna 1
10 Pemenue 3agau 1
1 MarsuTHoOE I10JI€ B BEILIECTBE. 1
deppoMarHeTUKH, rnapa- U 1uaMarHeTUuKu
12 OcHOBHBIE CBOMCTBa (heppPOMarHeTHKOB. 1
[Ipumenenue peppomMarHeTUKOB




13

Pemenne 3agad mo reme "Marautaoe mose"

14 Pemenue 3agay mo reme "MargutHoe nose"

15 SIBneHue HIEKTPOMArHUTHON UHIYKIUU.
IToTok BEeKTOpa MArHUTHON MHIYKIIMHU

16 OJ1C unayKu

17 3aKOH 3JIEKTPOMarHuTHOM MHIYKIIUU
®dapanes

18 Buxpesoe anexrpuueckoe noiue. Toku dyko

19 OJIC MHAYKIIUY B IBUKYIIUXCS
MIPOBOJTHUKAX

20 Pemenue 3agau

21 [IpaBuio Jlenna

” NunyktuBHOCTH. KaTylika MHIYKTUBHOCTH
B IICITH ITIOCTOSSHHOI'O TOKA

2 SBnenue camounaykuu. I/C
CaMOUHTKITUU

24 DHEprusi MarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

25 Pemenue 3agau

2 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110
Teme "DneKkTpoauHaMuKa”

7 KoHnTtponbHas paborta mo Teme
"OnexkTpoguHaMuKa"

73 Konebarenbnas cucrema. CBOOOIHBIE
KoJjeOanus. ['apMoHUYecKre KoaeOaHus

29 Kunematuueckoe n fTMHAMHYECKOE

OIHCAaHHUE KOJeOATEIbHBIX I[BI/I)KGHI/Iﬁ




DHepreTuyeckoe onucanue. Beio
JTUHAMHUYECKOTO OIMMCAHUS TAPMOHHYCCKHUX

30 KOJIeOaHUH U3 UX YPHEPTETUIECKOTO U
KUHEMATHYECKOTO ONMMCAHUS

31 Ammuiutyna u ¢asza xonedbanuit
[Tepuon n wactora konebanuii. [leprosn
MaJIbIX CBOOOIHBIX KOJIeOaHUN

32 MaTeMaTU4YeCcKoro MasTHuka. llepuon
CBOOOIHBIX KOJICOAHUI TIPYKUHHOTO
MasITHHUKA

1 3aryxatomye KojaeoaHus. BeIHYK1eHHbIE
koyieOanus. Pe3onanc

34 ABTOKOI€0aHUA

35 Pemrenne 3agau

16 Ypoxk-koH(pepennus "MexaHn4uecKkue
KOJIeOaHMs B MY3bIKQJIbHBIX HHCTpYMEHTaX"

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

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

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYI0M CHJIbI
TOKa B KOJIEOATEITbHOM KOHTYpE

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

41 KosiebaHus. BeinyK1eHHbIe

OJICKTPOMAruuTHBIC KoJIeOaHus




IIepemennsblii TOK. Pe3uctop u KoHAEHCATOD

42 B I[ENIU TIEPEMEHHOTr0 TOKa

43 Karyimka M"HIYKTUBHOCTH B IIeNTU
MEPEMEHHOTO TOKa

44 3akoH Oma 11 2JIEKTPUUYECKOM 1enu
MEPEMEHHOTO TOKa
MonHOCTb IEPEMEHHOI0 TOKA.

45 AMIUTUTYAHOE U ICMCTBYIONIEE 3HAUCHUE
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onaHc B aniekTpudecKoi enu

47 Pemenue 3agau
WneanbHblif TpancdopmaTop.

48 [IpousBocTBO, Iepenaya u nMoTpedieHne
3JIEKTPUYECKON SJHEPTUU
DKOJIOTHYECKUE PUCKU TIPU MPOU3BOJICTBE

49 37eKTpodHeprun. KynbTypa ncnosib30BaHus
3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU

50 Pemenue 3agau

51 Pemenue 3anau

5 O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
TeMe "DIeKTpOMarHuTHhIC KojaeobaHus"

53 Mexanuyeckue BOJIHbI. XapaKTepUCTUKHU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wndpassyk u ynsrpassyk. LllymoBoe

3arpsi3HEHHE OKPYXKAIOIIeH Cpeabl




57

Pemenue 3amau

58

DJIEKTPOMAarHuTHBIE BOJIHBL. 3myueHne
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH

60

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

61

[IpuHIMIBI pagUOCBSI3U U TEIEBUACHHUS.
Paguonokanus. DneKTpoMarHuTHOE
3arps3HEHUE OKPYKAIOLIEN CPE/Ibl

62

Kontposbnas padota mo teme "Kosebanus
Y BOJIHBI"

63

Cger. 3aKOH MPSIMOJIUHENHOTO
pacmpocTpaHeHHs CBETa

64

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
IPSIMOJIMHENHOTO PACIIPOCTPAaHEHUsI CBETA

65

Ortpaxenue cBera. [nockoe 3epkaio.
Cdepudaeckoe 3epkano

66

[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTesb NPeIoMIICHHUS.
ITonHOE BHYTpEHHEE OTpa’KEHHUE.
[IpenenbHbIi yroJ MOJHOTO BHYTPEHHETO
OTpakKeHUS

67

Pemienne 3amaq Ha MNPUMCHCHUC 3aKOHOB
OTpaXXCHUA U IMPEIIOMIICHUA CBETA

68

Xop stydeit B mpusMe. Jlucnepceus cBera.
CnoxHbIN cocTaB Oenoro ceera. L{Bet




JInn3sl. @OKyCHOE pacCTOSIHUE U

69 ONTHUYECKas CUJIA JTUH3BI

70 [TocTpoenne n3obpakeHui B IMH3aX U UX
cucrtemax. Y BeJIMYEHHE JIMH3bI
Pemenue 3a1ay Ha mocTpoeHue

71 HN300paKeHHH, MTOTYy4aeMbIX C IIOMOIIBIO
JMH3

72 ['1a3 kak onTuyeckas cucrema

7 Pemenne 3amau. [Ipenensr npuMeHUMOCTH
reOMETPUYECKON ONTUKHU

74 CKOpOCTh CBETa M METOBI €€ U3MEPEHUS

75 Hucnepcus ceera

76 HNurtepdepentus ceeta

77 KorepenTHbie UCTOUYHUKHU. Y CITOBUS
HAOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3agau

79 [Ipumenenue natephepeHIun

80 Hudpakmus cBera

21 Hudpakmonnas pemérka. Y ciaoBue
HaOJI0/IEHUS TJIABHBIX MAKCUMYMOB

82 Pemenue 3anau

23 [Toriepe4HOCTh CBETOBBIX BOJIH.
[Tonsipuszanus ceera

84 Pemenue 3anau

85 CBeTOBBIC ABJIICHUS B IPUPOJIE

26 O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110

Teme "OnTuka"




87 KonTtponsHas padota no Teme «OnNTHKA» 1
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXAHUKH. 3aKOHBI IEKTPOJIUHAMUKH U 1
NPUHIUI OTHOCUTEILHOCTH

29 [ToctynaTel cnenuaibHON TEOPUHN 1
OTHOCHUTENIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAIL.
[IpeoOpazoBanus Jlopenma. Ycnosue

90 MPUYUHHOCTH. OTHOCUTEIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHUE BpEMEHU U
COKpAIlEHUE JITTHHBI

91 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN 1
YaCTUILIbI

9 CBs13b Macchl C S3HEPTHEN U UMITYJILCOM 1
PENSTUBUCTCKON YacTULIbI. DHEPI U OKOS

93 PaBHOBECHOE TEMIOBOE U3ITYyUEHUE 1

94 3akoH cmernieHus: Buna 1

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

96 OHeprust 1 UMIynbe GOoTOHA 1

97 ®dotordpdext. OnbrTer A. I'. CtoneTora. |
3akonsl Gororddexra

08 VYpaBuenue DitHmTeitHa 1715 GoTodddekTa. |
"Kpacnas rpanuna" ¢ororpdexra

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

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

101 Bpotiins u pa3meps! 001aCTH JTOKATU3AIIH 1

JBUKYILIEHCS YaCTULIBI




102

KopnyckynsipHO-BOIHOBOH Ayanus3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka usmMepeHuit B MUKPOMHUPE.

104 COOTHOILICHHS HEOTIPEAEIEHHOCTEN
['eitzenbepra

105 Pemenue rpaduueckux 3agau

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

107 CTO", "KopnyckyJspHO-BOJIHOBOI
nyanusm"

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

109 IToctynatel bopa

110 Bunel ciektpoB. CekTp ypoBHEH 3HEPTUH
aToMa Bojopoza

11 CrioHTaHHOE U BBIHY)KJIEHHOE U3JTyuYeHHUE
cBeTa

112 Jlazep
Hyxnonnas monens sinpa ['eiizenOepra-

113 WBaHeHKoO. 3apsia U MacCOBOE YHCIIO sAJIpa.
H3oTonel. PagnoakTuBHOCTH
3aKOH paJnoaKTUBHOrO pacnaga. CBoiicTBa

114 MOHU3HUPYIOUIETO U3llyueHus. Biausinue

PAAOAKTUBHOCTU HA KUBBIC OPTaHHU3MBI.
Jo3umerpus

115

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




YIPABISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJOTMYECKHE ACTIEKTHI PA3BUTHUS SACPHOU
SHEPreTHKU

116

Mertoabl perucTpalu U UCCIeA0BAHUS
37eMeHTapHbIX YacTull. DyHaaMeHTalIbHbIE
B3aUMOJEUCTBUA. baprnoHbl, ME30HBI U
nentoHsbl. [Ipencrasnenune o CtangapTHOM
Mozenu. KBapk-rimtooHHas MOAENb aApOHOB

117

®usuka 3a npeaenamu CTannapTHON
Mozenu. TémHas Marepus U TEMHas
sHeprus. ENuHCTBO pU3NUECcKOi KapTHHBI
Mupa

118

Oransl pa3BUTHS aCTPOHOMMH. 3HAUEHUE
aCTPOHOMHHU

119

[IpuMeHUMOCTb 3aKOHOB (DU3UKHU TSI
0OBSICHEHUS IPUPOIBI KOCMUUYECKHIX
00BbEeKTOB. METO Il aCTPOHOMHYECKHUX
HCCIICIOBaHUM

120

CoBpeMeHHbBIE ONTHYECKUE TEIECKOIIHI,
pazuoTenecKomnsl, BHEaTMOChepHast
ACTPOHOMHS

121

Bun 3Bé3gnoro Heba. Co3Be3ausi, spKue
3BE3bl, MJIAHETHI, UX BUJUMOE JBUKECHHE

122

Conueunas cucrema. Comnure. ConHeunas
aKTUBHOCTb. MicTounuk sHeprun ConHia u
3BE3

123

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




CBETUMOCTB"

124

3Be3 bl IIaBHOU MOCIEA0BATEILHOCTH

125

Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUH U
sporonny CoJIHIA ¥ 3BE34. DTambl )KU3HU
3BE3

126

Muiteunsiii [Iyte — nama [Manaktuka. Tumsl
ranakTuk. YEpHbIE ABIPHI B s/Ipax rajJakTHK

127

Bcenennas. Paciimpenne Beenennoil. 3akoH
Xa66ma. Teopust bonbioro B3pbIBa.
PenukroBoe uznyuenue

128

MacmrabHas cTpykrypa BeeneHnnoii.
Meraranaktuka

129

Hepeménnbie mpoOieMbl acCTpOHOMUU

130

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenqoBaHue MarHUTHOTO II0JIST
IMOCTOSTHHBIX MAarHUTOB' MIIH
"UccnemoBaHue CBOMCTB
deppomarnerukos" winu "HccnenoBanue
JIEHCTBHSI TIOCTOSIHHOT'O MarHuTa Ha PaMKy C
TOKOM"

131

Du3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue cunesl AMnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIIepa OT CUJIbI TOKa"
unu "OnpeneneHre MarHUTHON MHYKIIUU
Ha OCHOBE M3MEpEHUs CUiibl AMriepa"

132

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS




ANIEKTPOMArHUTHON MHIYKIUU'" WIH
"OnpeneneHne UHIYKIIMA BUXPEBOTO
MarHuTHOTO 1mojs"

133

Du3n4ecKuil IPaKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUS CAaMOMHIYKIIUA"
i "COopKa MOJENU 3JEKTPOMArHUTHOTO
reseparopa"

134

Du3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue nmeproia CBOOOTHBIX
KOJICOAHUH HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB"

135

DuU3NYECKU MPAKTUKYM 10 TEME
"IIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM
MasiTHUKE"

136

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue nepeMeHHOro TOKa 4epes
HI0CJIEI0BATENIBHO COETMHEHHBIE
KOHJEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIENIY IEPEMEHHOTO TOKa"

137

DuU3NYECKU MPAKTUKYM 10 TEME
"N3y4yeHue napameTpoB 3ByKOBOUW BOJIHBI"

138

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenne nokazaresns NpeaoMIICHUs
crexia" win "llomydeHne n300pakeHus B
CHCTEME U3 IMIOCKOTO 3€pKajia U JUH3BI"

139

Du3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsIHUA OT BElleCTBa (Ha mpuMepe




*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS pacCEUBAIOLINX
uH3"

140

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

141

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

142

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue noctosiHHoM 1 lnanka Ha
OCHOBe uccieoBanus Gporordpdexra” wim
"UccnegoBanue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMO]T OT HANpPsKEHUs "

143

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue cekTpa pa3peskeHHOTo
aTOMapHOTO BOJIOPO/Ia M U3MEPEHUE
noctosiHHOM Pundepra"

144

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue paguoakTUBHOTO (poHa ¢
MCII0JIb30BaHUEM JI03UMETpa" Win
"H3yueHne noriomeHus 0eTa-4acTuiy
aTroMUHAEM"

145

DuU3NYECKU MPAKTUKYM 10 TEME
"Habmronenus 3BE34HOTO HEOA
HGBOOPY)KéHHBIM T'JIa30M C UCIIOJIB30BAHUEM
KOMITbIOTEPHBIX IIPWIOKECHUN IS




oTpeieNieHuUs TIOJI0KEHUST HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOMyIIApHs U SIPKUE
3BE31b6l" win "HaOmroneHus B TENECKOI
JIyHbI, MUIaHET, TYMAaHHOCTEN U 3BE3THBIX
CKOIUICHUI"

146

O0001IeHre U cUCTEMAaTU3aINs 3HAHU.
Ponw ¢usuku u actpoHOMUU B
9KOHOMMYECKOM, TEXHOIOTHIECKOMH,
COITMATbHOM M ATUYECKOH chepax
HCATCIIBHOCTHU YCJIIOBCKA

147

O0001eHre U cUCTEMAaTU3aLMs 3HAHU.
Ponb u MecTo Gpu3uku 1 aCTpOHOMHH B
COBPEMEHHOM Hay4HOU KapTUHE MHUpa

148

O06o0011eHne U cucTeMaTU3alus 3HAaHUH.
Posb ¢puznueckoit Teopun B HopMupoBaHUH
MIPEACTABICHHUH O (PU3NYECKON KapTHHE
MUpa, MECTO (U3NICCKON KapTUHBI MHpA B
00IIeM psITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPECTABICHUN O IPUPOIC

149

O0001IeHUE U CUCTEMATU3ALMS 3HAHUH 110
teme "Kunematuka"

150

O00011IeHUE U CUCTEMATU3ALMS 3HAHUHN 110
teme "Kunemaruka"

151

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teme "lunamuka"

152

O00011IeHNE U CUCTEMATU3AIMS 3HAHUN 110
teme "CTraTtuka TBepaoro tema"




153

O06o01IeHre U cUCTeMaTU3alus 3HAHUN T10
TeMe "3aKOHbI COXPAaHEHUS B MEXaHUKe"

154

O06o0011eHNe U cUCTeMaTU3aIs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

155

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

156

O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
TeMme "ArperaTHble COCTOSHUS BEILIECTBA.
®dazoBble nepexoab”

157

O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 110
Teme "DnekTpudeckoe mnoie"

158

O06o0011eHNEe U cUCTeMaTU3als 3HAHUH 110
teMme "[10CTOSHHBIN 7eKTpUYECKUil TOK"

159

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teme "Toku B pa3nuHbIX cpegax”

160

O0001IeHUE U CUCTEMATU3ALMS 3HAHUHN 110
Teme "Maruutaoe noie"

161

PesepBHelil ypok. O600IICHHE U
CHCTEMATHU3aLMA 3HAHUH 110 TEME
"DneKTpoMarHuTHas UHIYKIus"

162

PeseprubIit ypok. O6001IeHNE 1
CUCTEMATHU3ALMS 3HAHUHN 10 TEME
"Mexaundeckue koneoanus"

163

PeseprubIil ypok. O6001IeHNE 1
CUCTEeMaTH3allus 3HaHHU 110 TeMe
"DeKTpoMarHuTHbIE KoeOanus "




164

PesepBHeIil ypok. O6001ICHHE 1
CUCTEeMaTH3allus 3HaHHU 110 TeMe
"MexaHU4YEeCKHE U IEKTPOMArHUTHBIE
BOJIHBI"

165

PesepBHelil ypok. O600IICHHE 1
cucreMaru3aims 3Hagui mo reme "Onoruka"

166

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

CTO"

167

PeszeprubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allusl 3HaHHU 110 TeMe
"KopnyckynsipHO-BOJIHOBOM ayanu3m"

168

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

169

PesepBHeIil ypok. O600IICHHE U
cucreMarusanus 3HaHui no reme "dusrka
aTOMHOTO Si7[pa W 3JIEMEHTApPHbBIX YacTulr"

170

PesepBHelil ypok. O600IICHHE U
CHCTeMaTH3alus 3HaAHUH 10 TeMe
"JneMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. I'.4. Mskuiues, b. b. Byxosues, H.H. Corckuit ®uzuka 10 xi. ®usuka 10
kyacc. ba3oBblif 1 yriryOaeHHbBINH ypoBeHb. YueOHUK. MoOCKBa.
[Ipocsemenne, 2020 T.

2. I'.4. Mskues, b.b. byxosues, B.M. Hapyrun ®usuka 11 knacc. ba3zoBbiit
U yTIIyOJIeHHBIN ypoBeHb. YueOHuK. Mockga. [Ipocsemienue. 2020 r.

3. A.IL. PeimkeBuu. COopHUK 3a1au 1o ¢usuke. Mocksa, [poda, 2005 - 2019
r.

4. Coopnuk 3anay o ¢usuke 11 9 — 11 kmaccos. CocraBurens ['.H.
Crenanosa. M.: «IIpocsemenue», 1996 r.

5. 3ananus oOpa3zoBatenpHOro nopraia Pemry EI'D

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

6. I'.5. Maxumes, b. b. byxosues, H.H. Corckuiit ®uzuka 10 ki1. duzuka 10
kiacc. bazoBblif 1 yriryOaeHHbINH ypoBeHb. YueOHUK. MoOcCKBa.
[Ipocsemenue, 2020

7. T'.5. Msaxumes, b.b. ByxoBues, B.M. Hapyrun ®u3uka 11 knacc. bazoBsiit
U yriayOJeHHbI ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020

8. A.Il. PeimkeBuu. COopHUK 3a1au o pusuke. Mocksa, poda, 2005 - 2019
T.

9. Co6opruk 3aga4 nmo ¢usuke 111 9 — 11 knmaccon. CocraButens I H.
CrenanoBa. M.: «IIpocBemienue», 1996 r.

10. FO.A. CaypoB. ®usuka. [Toypounsie pazpadotku. 10 knacc. [locobue mis
ob1eoOpaszoBaTenbHBIX opranu3amnuii. Mocksa. [Ipocsemenue. 2015

11. FO.A. CaypoB. ®usuka. [loypounsie paspadortku. 11 kmacc. [Tocobue mis
00111e00pa3oBaTeNbHbIX Opranu3aiuii. ba3oBblil U yriyOaeHHbI YPOBEHbD.
Mockaa. [Ipocsemenue. 2017 r.

12.CO0OpHUK TECTOBBIX 3aJaHUH JJIsl TEMATUYECKOTO U UTOTOBOTO KOHTPOJIS.
®usuka 10 knacc. M.: «Muremnekr-Lentp», 2004 r.

13.C.M. Augpromieukun, A.C. CnyxaeBckuil. Dusuka. « KoHcTpykTOop»
CaMOCTOSITEJIbHBIX U KOHTPOJIbHBIX paboT. 10 — 11 kmacchl.

14. ITocobue mist yuureneit. M.: Ilpocsemenue, 2010



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HNuTepHeT-pecypcsl
1. Xwusas pusuka: oOydaroniast mporpamma, http://www.int-
edu.ru/soft/fiz.html
2. Ypoku (pu3uku ¢ ucnosib3oBanueM MHTepHera.
http://www.phizinter.chat.ru/
3. ®wuswuka.ru. http://www.fizika.ru/
. ®usuka: komwreknug onsITOB. http://experiment.edu.ru/
5. ®duszuka: 37eKTpPOHHAS KOJUICKIHS OIBITOB.

=

http://www.school.edu.ru/projects/physicexp

=

. Kararnor cceutok Ha pecypcest o pusuke http://www.ivanovo.ac.ru/phys
. becrutatapie oOyyaronine mporpaMMsl 1o PU3UKe
http://www.history.ru/freeph.htm
8. Jlaboparopubie paboThl 10 pusnke. Buptyanbubie 1a0opaTopHbie pabOTHI.
http://phdep.ifmo.ru
9. AHuMarus (U3NYECKUX MPOILIECCOB 00biAcHeHussMU. http://physics.nad.ru
@uznueckas sHIUKIoneus http:/ www.elmagn.chalmers.se/%7eigor

.
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