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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTenbHON porpammel, npeacrabieHHbIx B DI'OC COO, a Takxke
c yuérom denepanpbHoil paboyedt mnporpamMmbl BocniuTanus W KoHuenuuu
npenojaBanus yaeOHoro npenaMera «Du3nka» B 00pa3oBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit denepanuu, peaanu3yonmx OCHOBHbIE 00pa30BaTEIbHbBIE TPOrPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3/eioB
y4eOHOr0o MpeaMeTa ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3CH,
JOTUKK  y4eOHOTO MpolEecca, BO3PACTHBIX OCOOEHHOCTEH  OOy4YaromIMXCA.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOYy4YeHUsS, BOCIHMTAHHMS W Pa3BUTHA OOYYAIOIIMXCS CPEJICTBAMHM
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpPOBHE.

N3yuenne kypca (usuku yriayOJEHHOTO YPOBHS IO3BOJIIET PEaM30BaTh
3a/layu NMPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodecCUOHANTBHOTO O00pa30BaHUs 1O Pa3IudYHbIM  (U3HKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1o gpusuke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (HU3MKH Ha YpPOBHE cpeaHero oOmero oOpa3oBaHUs: JHWYHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM IS pa3paboTKu TpeOOBaHUN K JHUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXcs, OCBOMBIINX
mporpaMmmy 1o (pu3nuKe Ha YpOBHE CPETHETO 001Iero oopa3oBaHus Ha YIIIyOIEHHOM
YPOBHE, SIBIIETCS CUCTEMHO-AESITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma mo ¢pu3MKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOSHUS Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma 1o ¢u3NKe HMEET TPUMEPHBIH XapakTep W MOXKET OBITh
WCITIOJIb30BaHa YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pa00UMX TPOTPAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPUYECKYIO MHUIIMATUBY YUUTEIEH U
MPEIOCTABISET BO3MOXKHOCTH [UJISl pEaTU3allid  Pa3IUYHBIX METOTUYCCKUX
MOJXO/IOB K TpPETNoJaBaHui0 (U3MKA Ha YIIIYOJIEHHOM YPOBHE TPHU YCIOBUU
COXpaHEHUS 00S3aTEIHHON YaCTH COJEPIKAHUS Kypca.

du3rka Kak Hayka O HamOoyiee OOIUX 3aKOHAX MPHUPOABI, BHICTYIAs B
KauecTBe y4eOHOTO MpeIMeTa B MIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIA]l B CUCTEMY



3HaHMM 00 okpyxkatomeM mupe. [IkonbHbIN Kypc PU3HKU — cUuCTEMOOOpa3yroIIuid
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB U SBICHHM, M3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpEeNeNuyio XapakTep U OypHOEe pa3BUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPrEeTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHs] HOBBIX MAaTE€pHalOB C 3aJlaHHBIMHU CBoilcTBamMu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUpPOBAHUE YMEHUI NPUMEHITh HAYYHBIA METOJ TMO3HAHMS
IIPY BBITIOJIHEHUU UMU YYEOHBIX UCCIIEIOBAHUIM.

B ocHOBY Kypca (hU3uKHM Ha ypOBHE CpeHEr0 00111ero 00pa3oBaHus MOJ0XKEH
PAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHLUIIBI €T0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEM KypC SBISETCS JIOTMYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepualnl Kypca (GU3HKU
o0beUHEH BOKpYr (Qu3nyeckux Teopui. Beaymmum B Kypce  sBisieTcs
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus TpeAnosaracT MUCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HAayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
¥ DKOJIOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOo€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUWIOKEHUM H3YYECHHBIX TEOpUM M 3akoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MPEJCTABICHUA M COBPEMEHHBIE TEXHHYECKHE YCTpPOWCTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHUM IMpobsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHWKH M TEXHOJOTHH, a TaKXKe OOCYKICHUS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BAHMS U SKOJIOTMUECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHIMIAX CHCTEMHO-AEATEIFHOCTHOTO moaxoaa. Jims ¢usuku peamuzamusi 3TUX
MIPUHIIMIIOB 0a3UPyEeTCS HA UCIOIb30BAHUHU CAMOCTOSTEIIBHOTO SKCIEPUMEHTA KaK
MOCTOSIHHO JIeWCcTBYIOIIEro (akropa ydebHoro mporecca. s yrayOnéHHOTO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHMYECKOTO JKCIEPUMEHTA,
BKJIIOYAIOIIETO (POHTAIBHBIE YYEHUYECKHE OIbITHI MNpPU H3YYEHHUH HOBOTO
Marepuana, 1abopatopHbie pabOThl U pabOThl MpakTUKyma. [Ipu 3TOM BO3MOMXKHBI



JBa crioco0a peanu3auuu pU3NYecKoro NpakTukyma. B nmepBom ciydae npakTukym
npoBoauTcst b0 B koHie 10 u 11 kiaccoB, TubO MOCiE MEPBOTO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJlaccoB. BTopoit crocod — 310 mHTerpaiust padot
MpPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOPbIE MPOBOASATCS B IMpoOlecce
u3ydyeHus: paszaena (temsl). [Ipu sTomM moj paboramu MpakTUKyMa MOHUMAETCS
CaMOCTOSITEJIbHOE ~ HCCIEAOBAHHME, KOTOpPOE TPOBOAMUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BHUJIa O€3 MOMIAaroBOi MHCTPYKIIHUH.

B nmporpamme mo ¢usnke cucTeMa YYEHHUYECKOTO OKCIEPUMEHTA,
7abopaTopHBIX pabOT W MpakTUKyMma TNpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH JIJIS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUUYECKHX Pa0OT OCYIIECTBIISICTCS
y4aCTHHKaMU 00pa30BaTeNIbHOIO MPOLecca UCXOS U3 OCOOCHHOCTEN MOYPOUYHOTO
IUTAHUPOBAHUS W OCHaIeHUs kaOuHeTa (u3uku. Ilpm 3TOM oOOecreunBaeTcs
OBJIaJICHNE OOYYalONMMHUCS YMCHHSIMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bosbioe BHUMaHKE YACISICTCS PEIICHUIO PACYETHBIX M KAUeCTBCHHBIX 3a71a4.
[Tpu 3TOM 117151 pacUETHBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 3a/1a4 C SIBHO 3aaHHOM
Y HESBHO 33JaHHOM (PM3MUECKON MOJIEIBIO, MO3BOJISIONINE TPUMEHSITh U3YUEHHBIE
3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfeNia Kypca, TaKk U HHTETpUpys
NpUMEHEHHE 3HAaHUM U3 pa3HbIX pa3zaesioB. s KaueCTBEeHHbBIX 3a1a4 TPUOPUTETOM
ABJIAIOTCS 3aJjaHusl Ha OOBIACHEHHE/NpeNCKa3aHue MPOTEKAHUs (PU3HUYECKHUX
SIBJICHUH U TIPOLIECCOB B OKpY’KaroIIeH JKU3HM, TpeOyromue BbIOopa (ru3udecKon
MOJIETIU JJI CUTYaIlMH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBHM ¢ TpedoBanmsMu ®I'OC COO k MaTepualbHO-TEXHHYECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kypce Gu3nuku yriayoJI€HHOTO YPOBHS Ha YPOBHE
cpenHero ooOmiero oOpa3oBaHUsA JOJKEH H3Y4aThCS B YCJIOBHSIX IPEIMETHOIO
kabuHeTa. B kaOuHeTe (H3MKM JOIDKHO OBITh HEOOXOAWMOE J1abopaTopHOE
o0opyaOBaHME IS BHITOJIHEHHSI YKa3aHHBIX B IpOrpamMMe 1Mo GU3HKE YICHUIECKUX
OTIBITOB, TAOOPATOPHBIX pabOT U pabOT MPAKTUKYMa, a TAaKKe JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHoe o0opynoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
MOPUHIIMTIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3HKE KIIOYEBBIX JEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX M|
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe 00opyJoBaHUE ISl YYEHUUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BHAC TEMAaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCA B PacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO OO0OPYIOBAHUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM



MCIIOJIb30BAaHUM aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpATOPUH.

OCHOBHBIMM LIEJISIMH U3y4€HUS (PU3UKU B 00LIEM 00pa30BaHUHU ABIISAIOTCS:

¢opMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOy4YaloIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE WX HMHTEIUIEKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE MO3HaHUA U (popmMupoBaHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIB30BAaHUEM (PU3NYECKUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOKHBIX cdepax Oyayuiei
npodeccuOHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIomuX 3a1ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYasg  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS N1 OOBSICHEHUS
buznuecKkux SBICHUA B TPUPOAEC U JUISI MPUHATHS TPAKTHUECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33]1a4 C SBHO 3aJJaHHON (hHU3HUECKOM
MOJIETIbIO, 3a/lady, MOJpa3yMEBAIOIIMX CAaMOCTOSITENIbHOE CO3AaHHE (U3NYECKOU
MOJIENIA, aJEKBaTHOW YCIIOBHSM 3aJayd, B TOM 4YHUCJIE 3a7a4 HWH)KEHEPHOIO
XapaKTepa;

NOHUMaHuE (PU3NYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
¢u3nYecKnX OSKCIEPUMEHTOB, aHajih3a W HUHTepIpeTrauuud uHpOpMaluy,
OIpEJENICHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPUYECKOM JIEATENBHOCTH;

pa3BHUTHE UHTEpEca K chepaM NpoPhecCuOHATBHON NeATEeIbHOCTH, CBA3aHHOM
¢ (hU3UKOM.



B cootBerctBun ¢ tpedoBanusiMu OI'OC COO yrinyOnéHHBIM YpOBEHb
u3ydeHus yueOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYArOIIMMUCSH, I[UIAHUPYIOIIUMU —TPOJOIKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

Ha u3yuenue ¢pusuku (yrinyOnéHHbIA ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJEIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme mo (¢GU3MKE TMepeueHb JTabOpaTOpHBIX U
NpaKTUYECKUX paboT sBISETCS PEKOMEHIOBAaHHBIM, YUYUTENb JAENaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  ONBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. Hayunsiii MeToa no3HaHus U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DOKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmionaenue u
AKCTIIEPUMEHT B (pu3HKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHuid  pusnueckux  BeauuyuH  (abcCoyifoTHas U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHAs TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaabHas YKUIKOCTh, UJICAJIbHBIN Ta3, TOUCYHBIN 3apsi).
I'unoresza. @uU3nyeCcKnii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Pu3ndecKas Teopusl.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKa U HAIPSsHKEHUS B LMY TOCTOSTHHOTO TOKA IMPU TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo duszuke. [Ipumepsl n3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. TpaexkTtopus.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIleHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUAJIBHOU TOYKH OT BPEMEHU U UX
rpauKH.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOILIEHHOIr0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepPUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHeiiHoe  nBukeHue.  J[BMKEHHWE  MaTepUalbHOM  TOYKHA IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrora oOpaleHus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBUKECHHE CHAPSIOB, LIEMHBIE, HIECTEPEHYATHIE U PEMEHHBIE MIEPEIAYN, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanuus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenue naBmwkeHUs Tena, OpOIIEHHOrO TMOJ YIJAOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienre CKOpocTH IpHU ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHuE yTEH, TPACKTOPHIL, CKOPOCTEN IBU)KEHUSI OTHOTO U TOTO K€ TeJa
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITIOJIb30BaHUE IUGPOBOIA TaOOpaTOPUN).

N3yuenue nBUKeHUs Tena, OpolIeHHOro ropu30oHTabHO. [IpoBepka runoressl
O MpsAMOM MPONOPUUMOHAIBHONW 3aBUCUMOCTH MEXAY JaJbHOCTBIO IMOJETa U
HA4YaJIbHOW CKOPOCTHIO TeJIa.

N3ydeHne IBHKEHMS Tejla IO OKPY)KHOCTH C IOCTOSSHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpHO/Ia 0OOpalleHNss KOHUYECKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HeroTona. MHepumanbHbpie cucrtemsl orcu€ra. [IpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [IlpuHImn cynepno3uuuu CHil.

Bropoii 3akoH HproTOHA 111 MatepuaibHON TOUYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUSI CBOOOHOTO MaJIeHUs OT BBICOTHI HaJl
MNOBEPXHOCTHIO TJIAHETHI U OT reorpaduueckor MUpoThl. [IBrkeHne HeOeCHBIX Tel
U ux cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuma TpeHUs CKOJbKEHUS U CUjla TPEHUS MOKOSI.
Koadumment tpenus. Cuna conpoTUBICHUS PU ABUKEHUH TEJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIIBHOIO JIBHKCHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHudeckne yCTpOWCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOAIIUITHUKH,
JIBHKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

Habnronenune aBmxeHMs Tell B MHEPLUAIbHBIX U HEHMHEPLMAIbHBIX CUCTEMAX
OTCYETA.

IIpuHIHII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WM IIAPOB Pa3sHOM MacChl € OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOIIEH ITPUIIOKEHHBIX K TEIY CHJI C IPOU3BEICHUEM
MacChbl T€Jla Ha €ro YCKOPEHHE B MHEPLUATIBHON CUCTEME OTCUYETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U MAJACHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBIKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBHUKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYXKUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

N3yuyeHnne ABUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEPE3
NErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
KO3 PULIEHTOM TpEeHUSI.

N3ydenue nBuxkeHUs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. I[locTtymatenbHOe M BpalaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, IPUIIOKEHHBIX K TBEpIOMY Tenry. LleHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUYECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEIIETUYAThIe KOHCTPYKIMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue yclOBHI pPaBHOBECHS TBEPAOTO Tela, HWMEKOUIETO OCh
BpallCHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

NmMnynbsc MaTepuanbHOM TOUYKH, CUCTEMBI MaTepUaIbHBIX ToueK. L{eHTp Macc
CHUCTEMbI MaTEpUAIBHBIX TOUEK. Teopema o0 IBMKEHUU LIEHTPA MaccC.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHME.

MoOMeHT umITynbca MaTepualbHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTA UMITYJIbCAa B EHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi MarepuanbHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOYKH.



[ToreHIManpHbIE W HENOTEHUHANbHbIE CWIbl. lloTeHIManbHas >Heprus.
[loTenuuanbHast sHeprust ynpyro neopMUpOBaHHON mNpyxkuHbL. [loTeHnmanbHas
SHEprud Teja B OJJHOPOJHOM I'PABUTAIIMOHHOM MoJe. [loTeHunansHas sHeprus tesna
B TPaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpHM U BHe Iapa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThsi KOCMUUECKAsT CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI Te€J. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyuM A WI€adbHOM KUJIKOCTH Kak CIEACTBHUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOUN IHEPTUU.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA MTUCTOJIET, TUPOCKOT, (PUTYPHOE KaTaHUE HAa KOHBbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHue sHepruu Teia Mmpu COBEPIICHUU PaOOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NMOTEHUMAJIbHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenune nMmnyiibca Teia no TOpMO3HOMY ITYTH.

N3mepenue cuiibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNHETHYECKOW SHEPTUM TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznen 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHosbl MONEKYTAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombiTHOE 0O00cHOBaHue. Jnddysus. bpoyHOBCKOe MBUKEHUE. XapaKTep JBHKCHUS
Y B3aUMOJCHUCTBUSA YAaCTHUI[ BElIEeCTBA. MoJENM CTPOEHHUs Ta30B, KUIKOCTEH H
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyn (atomoB). KonnuecTBo BemectBa. [loctosnnas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogens uaealbHOrO ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPUHU: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH M HE B3aUMOJCHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
WJeaqbHOM Tra3e C IIOCTOSIHHBIM KOJIMYEeCTBOM BemlecTtBa. ['paduueckoe
MIpeICTaBIIEHNE U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeTHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEIMJIOBOTO ABMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydYeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu nBUKEHUS YaCcTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio pearsbHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HaGmronenue u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomul, npaKkmuKym.

HccnenoBanne 1polecca YCTAHOBIICHHS TEIUIOBOI'O pPABHOBECHS IMpU
TEIUIO0OMEHE MEXTy TOpsiueid U XOJIOTHON BOIOH.

N3ydeHne W30TEpMHUUECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMUAYECKON CUCTEMBI. BHeNIHMEe 1 BHyTpeHHHE napamerpsl. [lapamerpsl

TEPMOJAMHAMHUYECKON CUCTEMBI KaK CpEHUE 3HAUCHUS BEJIMUMH, OMUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauwano TtepmoauHamuku. CamMOnpou3BOJIbHAS — pelakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.



Mogens uleanbHOrO0 Ta3a B TEPMOJMHAMHKE — CHUCTEMa YpaBHEHUM:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus MpUMEHUMOCTH 3TOM MOJIENU: HU3KAasi KOHIICHTPAIUsl YacTHIl, BBICOKHE
TeMIiepatypbl. BeipaskeHue a1 BHyTpEHHEH SHEPTHH OJTHOATOMHOI'O HJI€AIbHOTO
rasa.

KBasucraTnueckue u HeCTaTUYECKUE TTPOIIECCHI.

DOnemeHTapHast padbora B TepMOJAMHAMUKE. Brruncnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaua  kak  cnoco®0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepiieHuss  pabotel.  KonBekmus,
TETJIONPOBOIHOCTD, U3JTYUCHUE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tema. YAenbHas U MOJspHas
TEMJIOEMKOCTH BeEIIecTBA. YpaBHEeHHe Maiiepa. VYjenbHas TeIUioTa CropaHHs
ToruBa. Pacuér konmmdecTBa TeIIOTHI mpu Temonepenade. I[lonstue o006
aanabaTHOM mpolecce.

[TepBriii 3aK0H TepMoaMHAMUKH. BHYyTpeHH s sHeprus. KoanyecTBo TeraoThI
U paboTa Kak Mephl M3MCHECHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CUCTEMBI.

BTtopoii 3aKk0H TepMOAMHAMUKH [1J11 pAaBHOBECHBIX ITPOLIECCOB: YEPE3 3aJIaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMHYECKON CUCTEMBI MPOXOAUT €IUHCTBEHHAS
aanabara. AGCOJIIOTHAs TeMIlepaTypa.

BTtopoii 3ak0H TepMOJIMHAMUKH /151 HEPaBHOBECHBIX ITPOIIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0MHOTOo Tella K 0oJiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOHBIX MPOIIECCOB.

[TpuHumne! gectBus TermnoBbix MamuH. KIT/.

MaxkcumansHoe 3Hauenune KIIJI. [ukin Kapno.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrateneil. TemioBoe
3arpsA3HEHUE OKPYXKAIOIIEH Cpe/Ibl.

TexHuueckne yCTpOWCTBA W TEXHOJOTHMYECKUE MPOLECCHI: XOJOIUIbHUK,
KOHJUITMOHED, AW3CIbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHa,
MOJIyYEHHUE CBEPXHHU3KUX TeMIEpaTyp, YTWIM3ALUS «TEIUIOBBIX» OTXOJOB C
HCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIN3AIMS OMOOPraHUYECKOrO TOTUIMBA JIJIst
BBIPAOOTKH «TETUIOBO» M AJICKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne TemMnepaTypbl Ipyu ainadaTHIeCKOM PaCITuPEHUH.

Bo3nymHoe orauso.

CpaBHEeHHME yAETBHBIX TEINTIOEMKOCTEN BEILIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEW SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomnbroTepHble MOAEIN TEIUIOBBIX JBUTATENEH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKYM.

N3Mmepenne yaenbHON TEINIOEMKOCTH.

HccnenoBanue mponecca OCThIBaHUS BEILIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPaTypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoobl.

[TapooOpa3oBanue u KoHIeHcaus. Micnmapenue u kuneHue. Y aesibHas TeIioTa
napooOpa3oBaHMUsL.

HacepilieHHble W HeHachIlEHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH U IaBJICHMS HACBIIIIEHHOTO Mapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh TEMIIEPATyphbl KUTICHUS OT JaBJICHUS B
KUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauiu3auus. YJelbHas TEIIOTa IUIaBJICHUS.
CyO6numarnus.

Hedbopmanuu TBEpHoro tena. Pactsokenue u cxxatue. Casur. Monayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue *KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JIMHEHHOE
pacipeHrue. AHTAQpMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3Hepruy B (a30BBIX MTEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsmKkeHHe. Kod3(QhUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI:  KUIKHE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunienune. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.

Kanunnsipuslie siBiaeHusl.

Moaean HEHBIOTOHOBCKOM KHUJIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Ha6monenne maneix nedopmanuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS JKUIKOCTEM.

N3Mmepenue yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIEHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSIKEHUS.

N3mepenne moayns FOwra.

UccnenoBanne 3aBUCUMOCTH Jedopmanuu  pe3nuHOBOro obpasma oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auus Tell W €€ MpOsBIEHUA. JJNEKTpUYecKuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAfaoB. I[IpOBONHMKM, HOHMAJIEKTPUKA U  MOIYHPOBOJIHUKHU.
DNeMEeHTapHBIN ANEKTPUUECKHI 3apsia. 3aKOH COXpPaHEHU AIEKTPUUYECKOTO 3apsiaa.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Onektpuueckoe nosie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTH JIEKTPUUECKOTO 1oJisl. OQHOPOIHOE NEKTPUUYECKOE TOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJis. Pa3HOCTh MOTEHUUATOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsia B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkTpocTaTuyecKoro nojs. CBA3b HANPSKEHHOCTH MO U Pa3HOCTH
MOTEHIMANIOB [JIJIs1 3JIEKTPOCTAaTHUYECKOTO MOoJisA (Kak OJHOPOJAHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Ttoweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBl JHHUN HANPsHKEHHOCTH OSTUX TMOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOIHMKH B 3EKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MPOHUIIAEMOCTH BEUIECTBA.

Kongencarop. DneKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCATOpA.



[TapannenbHOE coequHEHNE KOHAEHCATOPOB. [locnenoBarenbHOE COETMHEHNE
KOHJICHCATOPOB.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yCTpPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatudeckoro reueparopa (Bau ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSTHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOTO KOHJEHCAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psaKka KOHJIEHCATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

OueHka cuj B3auMOJEHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOH/ICHCATOPa B YHEPTHUIO
U3JIy4EHUs1 CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHAEHCATOP.

Pacnpenenenue pPa3HOCTHU MOTEHIIMAJIOB (HaTmIpsKEHUS ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanune paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CyleCTBOBAaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO TOKa. McTOuHMKH
toka. Hanpsixkenne U u 9J1C é.

3axkon Oma JiJig yyacTKa IeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COITPOTUBJIEHUS OJHOPOIHOTO
MMPOBOJHHUKA OT €ro JJWHBl W IUIOIIAJAW MONEPEYHOTO CEUYCHUS. Y IEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaLICNIBHOE, CMEIIAHHOE COCIUHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH [xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOTO TOKAa. TeIrioBass MOIIHOCTb, BBIAENsEMash Ha
pe3ucrope.

OJIC n BHyTpeHHEE CONPOTUBIIEHUE NCTOYHUKA TOKA. 3aKOH OMa JIJ1s1 MOJTHOU
(3aMKHYTOM) SJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK NIEKTPUIECKOU SHEPIUU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA OT HANPSKEHUS JJIs1 PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUS U MaTepuara.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MTOCTOSHHOM
HaIpsKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE raJIbBAHUYECKOTO SJIEMEHTA
U OLIEHKAa BHYTPEHHETO COMPOTUBIIEHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pa3HOCTH NOTEHIMATIOB MEXK/y MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HAIpPSKEHHUS U1l JaMIIbI
HaKaJIMBaHUSI.

YBenuueHue npejaena u3MepeHus: amnepmMerpa (BoJbTMETPa).

M3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
IIPY KOPOTKOM 3aMBIKAHUH.

UccnenoBanne pa3HOCTH NOTEHIMAIOB MEXKTY MOJOCAMUA HCTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DJIEKTpUYECKass MNPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAMMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTH CONPOTHUBJIECHHS METALUIOB OT
temneparypsl. CBEpXIpOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.



[TomynmpoBOIHUKNY. CobcTBeHHas " IIPUMECHAs MPOBOJUMOCTh
oJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALML.
DnekTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA U IIPAKTUUYECKOE IPUMEHEHUE: TIa30paspsIHbIe
JaMIIbl, AJIEKTPOHHO-TyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTO/INOMA, CBETOANO/I, TAJIbBAHUKA, paQUHUPOBAHNE ME/U, BhITLJIABKA
AJIOMHUHMUS, DIEKTPOHHASI MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomsul, nPAKmMuKym.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0OJHOBAJIEHTHOI'O HOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBICHUS ~ TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

CniocoObl m3MepeHus: PU3NYECKUX BEIMUMH C UCTIOJIH30BAaHUEM aHAJIOTOBBIX U
IU(GPOBBIX U3MEPUTEITBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOJIOTHBIE M OTHOCUTEIIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UYECKUX BEIIMYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHUMOCTEU
¢u3nuecknx BEIWYMH, TPOBEpPKa MPEIIOKEHHBIX THUIOTE3 (BBIOOp W3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

Nzydenue kypca ¢puzuku yriay0aéHHoro ypoBHs B 10 kiacce oCcyiiecTBaseTCs
C YUYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypCcamMu MaTE€MAaTHKW,
OMOJIOrMH, XUMHUH, Teorpaduu U TEXHOIOTHUH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumore3a, (U3MYECKas BEIWYMHA, 3aKOH,



Teopusl, HAONIOAEHUE, SKCIEPUMEHT, MOJECIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuka: penieHue cuUcTeMbl YypaBHeHUH. JlunelHas ¢yHKUUA,
napabona, runep6ona, ux rpaduku u cBoiicTBa. TpuronoMmerpuuyeckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexanndeckoe IBHXKEHHE B KUBOM mpupoae, nuddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpessbl,
yTUIW3alusl OUMOOPTraHMYECKOro TOIUIMBA [UIsi BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KalUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIpHAsh Macca, MOJIydeHHEe HaHOMAaTepHallOB, TEIUIOBBIE CBOMCTBA
TBEPABIX Tell, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAIUIBI, HIEKTPUUECKHE CBOMCTBA
METAJJIOB,  JJEKTPOJUTUYECKAass  JTUCCOIMAIMs, TajbBaHMKA, OJEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoz2ua: npeodbpazoBaHuE BUKEHUI C HCIIOJIb30BAHUEM MEXAaHU3MOB,
yu4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHILTENH, peméryaTrble KOHCTPYKIMHU), MCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIUILMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM 4YHCJIE€ HAHOMATEpUaJoB, WU
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIpUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Pa3znen 4. dinekTpoauHaMHuKa.

Tema 4. Macnummnoe none.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexktop MarmuTHOM wuHAYKUMH. [IpuHnmn cynepno3uuuu
MarHUTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna Jlopenua, e€ HalpaBiICHUE U MOAYJIb. [IBHKEHUE 3apsSIKEHHON YaCTHUIIBI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeThKy, napa- u JHaMarHeTUKH.



TexHu4ueckue YCTpOfICTBa N  TCXHOJIOTHYCCKHC IIPOHCCChI: IPUMCHCHHC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHWMA  WHAYKOUM ~ MarHATHOTO  TOJSL  TOJIOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHuil MarHUTHON MHIYKIMK TOJISI JIMHHOTO MPSIMOTO MTPOBOTHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus mydyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Tpunnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npubdopa
MAarHUTORJICKTPUUECKON CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue necTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomaznumuas uHOYKYuUs.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUU. [IOTOK BeEkTOpa MarHUTHOM
uHaykiuu. OJIC uHAYKUMM. 3aKOH JJIEKTPOMAarHUTHOW WHAYKuuu Dapases.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMHU B NMPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
T0JIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTyllika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECChl: HHIAYKIMOHHAs
1eYb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGnronenue siBjeHUs 3JI€KTPOMAarHUTHOW UHAYKI[UU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpaBuio Jlenua.

[Tagenne marauTa B aJIOMUHUEBOM (MEeIHOW) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC caMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CHJIBI TOKA B IICITH.

Yuenuueckuit skcnepumenm, nabopamopmusvie padomul, nPAKMUKYM.

UccnenoBanue sBICHUS SIEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Pasznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiebanus.

Konebarensuasa cucrema. CBoOO1HEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunematnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXaHUYECKO sHepruu). BuiBog
JTMHAMHYECKOTO OIMUCAHMS TAPMOHUYECKUX KOJIEOaHUN W3 UX DHEPreTHUYECKOTO U
KHHEMAaTHUYECKOTO OITMCAHMS.

Amvmintyna u (dasza kosnebanuil. CBS3b aMIUTMTYbI KOJIeOaHUN HCXOTHOU
BEJIMYUHBI C aMITUTYAaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuit. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTHYeCKOTO MasTHUKa. [lepumon cBOOOAHBIX KoOJI€OAHUI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Konebanusx. BeiHyK1eHHbIe KoyieOanus. Pe3onanc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuueckue yCTpOMCTBa U TEXHOJIOTHYECKHUE MPOLIECCHI: METPOHOM, YaChI,
Kadelld, My3blKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anmcek KoJIeOaTeNbHOro JIBUKECHHUS.

Ha6monenne He3aBUCUMOCTH TTeproa MalbIX KOJeOaHUH Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyxaronux KojaeOaHui U 3aBUCUMOCTH IIEPHOJ1a CBOOOTHBIX
KOJIeOAHHUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MacCUBHOW MPYXKHUHE C UEIbIO
dbopMupoOBaHUS MPEACTABICHUH 00 WIeaTbHOW MOJICTH PYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUH IIPHU KOJIEOAHUSIX Tpy3a Ha TIPYKUHE.

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padbomeul, NPAKMUKYM.



N3mepenue mnepuoaa CBOOOJHBIX KOJIEOAHUMH HUTSHOIO M MPYKHMHHOTO
MasITHUKOB.

N3yuyeHue 3aKOHOB JBMKEHUS Tela B X0/€ K0JIeOaHUW Ha yIPyroM MOJABECE.

N3ydeHnne nBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUHU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUIMTYbI 3aTyXalOMUX KOJIeOaHUH.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

KoneGarenpubiit koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJeOaHUS B
ujealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromue AIEKTPOMArHUTHbIE KOJieOaHus. BreinyxneHHbIC
AIIEKTPOMArHUTHbIE KOJIeOaHMsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOIO0 TOKAa. AMIUIMTYIHOEC U
JEHCTBYIOIIEE 3HAYEHHWE CUJIBI TOKAa W HANpsDKEHUsS MpU pazIuyHou dopme
3aBUCHMOCTHU IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJanbHbli NIEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepemadya M MOTpeOiIeHHE
BJIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKH IMpU TPOU3BOJACTBE 3IIeKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TeXHUYeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE MPOILECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeaay.

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOAHBIX KOJIE€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BreinyX/1eHHbIE CHHYCOUATbHBIC KOJICOaHUSI.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUH PE3UCTOpa, KaTYIIKU
MHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoicTBO U IPUHLIKIL IeCcTBUS TpaHc(popMartopa.



Mopaeinb AMHUM 3JIeKTponepeadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMeHHOr0 TOKa Yepe3 MOCIEAOBATENbHO COEAMHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HaGmronenue a1eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETa B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHuUmMHbsle 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
OpojoJibHbIEe BOJIHBL. llepuos, CKOPOCTh pacnpoOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpakeHHe, MpelomMieHue, HUHTepdepeHuus u
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbl.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHast opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMarHUTHBIX  BOJIH:  OTPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3aius, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MPOIOTHHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHI PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KOJIeOaHMIA.

NccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTpaKEHUE, IPEJIOMIICHUE,
nosisipu3anusi, Audpakuus, uHTephepeHus.

OGHapyxeHue uH(PpakpacHOro U yIbTPAPUOIETOBOTO U3ITYUYCHHU.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3yueHnne napameTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmosHEHOE paclpoCTpaHEHUE CBETA B OAHOPOIHOU cpene. JIyu cBera.
To4euyHbIii HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
riockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCONMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBbHBINA MOKa3aTeNb npeaomieHus. 1IocToSTHCTBO 4acTOThI
CBETA U COOTHOIIEHUE JIJIMH BOJIH IPU NEPEXOJE MOHOXPOMATUYECKOTO CBETA YEPE3
IPpaHULy pa3zena ABYyX ONTUYECKHUX CPEN.

Xona nyueit B mpusMme. [ucnepcust cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpaKEHUS.

Cobuparomue 1 paccenBarolye TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHUe
U ONTUYECKAs CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSTHUS TOHKOM
chepudeckoil JMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOTO IOKa3aTels
IIPEJIOMIICHUS.

dopmysa TOHKOW JIMH3BL. Y BEJIMYEHUE, JABAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHWW TOYKM M OTpe3Ka MPsSMOU B
coOMparoNIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

OnTuueckue npubopsl. Paspemaromas cnoco6HocTh. ['11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOACHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpakimonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMMYMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnuecknue yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qortoamnmnapatr, MHKPOCKOI, MPOCKIHUOHHBIN ammapar, MpPOCBETICHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenomMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4YEPE3  IUIOCKONAPAJUIEIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIIEKTpA.

HaGmonenue nucnepcuu cBera.

HaGmonenue noisipu3anuu cBera.

[TpumeHeHune noasipouI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

UccnenoBanne 3aBUCMMOCTH (DOKYCHOTO pAcCTOSTHUSI OT BellecTBa (Ha
npUMepe KUAKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€IECKONUYECKUX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIIUNN U TIOJIpU3AIUU CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHus Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne n riccinenoBanue qudpaKIimoOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pazgen 6. OCHOBBI clIeMAJIBLHOM TEOPUU OTHOCUTEIBbHOCTH.

['panunLBI IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTynarsl crienuanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeobGpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUe
BPEMEHHU U COKPALCHUE JJIUHBI.

DHEPrus U UMIYJIbC PENSITUBUCTCKON YaCTULBI.

CBsA3bp MACChI C SHEPTUEN U UMITYJbCOM PEIISITUBUCTCKOM YaCTHIIbl. JHEPIrUs
MTOKOSI.



TexHuuecKkue YCTPOMCTBA M TEXHOJOTHYECKHUE MPOILECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYueHnueckuit SKCEPUMEHT, 1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TPeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM TIOJIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TerioBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienust Buna. I'unore3a [lnanka o kBaHTax.

®OoTOHBI. DHEPrUsa U UMITYJILC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEeHUE
OiinmreitHa a1t hotodddexra. «Kpacuas rpanuna» porodddexra.

JlaBnenue cBeta (B YACTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer I1. H.
JleOeneBa.

BonnoBbie cBolicTBa yactui. Bonubl ne bpoiins. JlnuHa BoiHb! ne bpound u
pasMmepsl 00JacTH JIOKAIM3AlMM JABWXKYIIEeHcs dactuibl. KopmyckyisipHo-
BOJIHOBOM Ayanu3M. [{udpakius 3eKTpOHOB Ha KpHUCTaJUIaX.

Crneunduka ndmepennii B Mukpomupe. COOTHOIICHHS] HEONpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dboToameMenT, (HOTOMATUYMK, TYHHEIBbHBIM MHUKPOCKON, COJHEYHasi Oarapes,
CBETOIUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHemHEro ¢oTo3ddexra.

HccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenoanue dhoropesucropa.

N3mepenune nmocrosauoi [Inanka Ha ocHOBe nccienoBanus GoTodddekra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHMUS.

Tema 2. @u3uxka amoma.

OneITEl MO HCCIAEIOBAHUIO CTpoeHUs aToma. [lnaHerapHas Mojens aToma
Pesepdopna.

[Toctynarsl bopa. M3nydyenue u norioiuieHue (OTOHOB MPH MEPEXOAE aTOMa C
OJIHOTO YPOBHS SHEPTUU Ha JIPYTOH.



Bunsl ciektpoB. CriekTp ypOBHEW Y3HEPTUM ATOMA BOJIOPOJA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIIHUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CIEeKTpa pa3peKEeHHOr0 aTOMapHOTO BOJOPOJA U U3MEpPEHHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siupa. MaccoBoe
yucio sapa. M3otomnsl.

PanunoaktuBHOCTh. Aunb(da-pacnajn. DNEKTPOHHBI U TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpusi.

DHeprusi CBsI3M HYKIIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl sapa.

Anepnsie peakuun. Jlenenrne u cuHTe3 siaep. Anepunie peakTopsl. [Ipodiemsr
YOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OKOJIOTUYECKUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPTETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTaJbHbIE B3aUMOJCUCTBUSA. bapuoOHBI, ME30HBI W JIEOTOHBI.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

EnunacTBO (hrzmveckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKUE MTPOLECCHI: T03UMETP, Kamepa
Buiibcona, siiepHbIi peakTop, TEPMOSIAEPHBINA peakTop, arToMHast 00MOa, MAarHUTHO-
pe30oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.

UccnenoBanue TpekoB yacTuIl (110 TOTOBBIM (poTorpadusim).

UccnenoBanue palioaKTUBHOIO (pOHA C UCIIOJIB30BAHUEM JJO3UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Dtansl pa3BUTUS aCTpoHOMUU. lIpuKiiaHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK JUisi OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 00BEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAJIMOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSpKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CoiHIa U 3BE3/.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE37. COBpEMEHHBIEC MPEJICTABICHUSI O MPOUCXOXKACHUU U 3Bodtonuu ColHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Tyts — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBa3zapbl. YEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06ma. Pazberanue rajakTuk.
Teopust bosibiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmronenust 3B€3gHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN JIJIST OTpeeIeHUs TOJI0KEeHHsT HeOeCHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonennst B Teneckon JIyHBI, TUTaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUHU.

Du3nYeCKUH MPAKTHKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BEIMYHH C UCTIOIb30BaHUEM aHAJIOTOBBIX U
MU(POBBIX M3MEPUTEITHHBIX MPUOOPOB W KOMITBIOTEPHBIX JATYNKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TIOTPEITHOCTH U3MEPECHUN (DU3UIECKUX BEIIMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEUN
du3nUecKknX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMATHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTemMaTh3alusl CoJep KaHUs pa3lesoB Kypca «MexaHukay,
«MonexynspHas pU3MKa U TEPMOAMHAMUKA», « DIEKTPOAUHAMUKay, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUM OTHOCHTENBbHOCTHY», «KBaHTOBas
duznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM U ATUYECKOU cpepax nesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOW KApPTUHE MUPA, 3HAYCHUE OIMCATEIIBHOM,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENBHOM W  NPOTHOCTHYECKOW  (DYHKIMIA
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

Nzyuenue kypca ¢puzuku yrayonéuHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Yy4€TOM COAepKaTeIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
OMOJOTUHU, XUMUH, Teorpadyu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C64A3aHHbIE C U3YUEHUEM MENMO008 HAYUHOZ0
no3HaHuA: SABIICHUE, HAay4yHbIH (DakT, rumnoresa, (pumyeckas BeIWYMHA, 3aKOH,
TEOpHs, HaONIO/IEHUE, SKCIEPUMEHT, MOJEIMPOBaHUE, MOJENIb, H3MEPEHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuka: peElUICHHWE CUCTEMbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJECTBO. BEKTOpPBI M MX MPOEKIMH HAa OCU KOOPJAMHAT, CJIOKEHUE BEKTOPOB.
[IpousBojHble 3yeMeHTapHBIX (YyHKIUNA. [lpu3Haku 1omOOUS TPEYroJbLHUKOB,
ompeieNIieHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW NpUpPOE, KojieOaTelbHbIE
JIBWKEHUS B JKUBOW MPUPOJE, ODKOJIOTMYECKHE PHUCKH IIPH IMPOU3BOJACTBE
ANEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYJKAlolled  Cpenbl,
yJIBTPa3ByKOBasl JMAarHOCTHMKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B JKUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIMYECKON PEMIETKH, CIEKTPAJIbHBIN aHAJIN3.

I'eocpagpua: wmarHutHble TIONIOCAa 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANeKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKa, MHAYKIMOHHAS IEYb,
JUHUM 3JIEKTponepeay, 31eKTPOABUraTeNb, pajap, paIuonpuEMHUK, TEIEBU30p,
anteHHa, Ttenedon, CBY-nmeub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHas OaTapesi, CIIyTHUKOBBIE
NPUEMHUKY, I€pHAsI JHEPIreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA I[TPOI'PAMMBI [10 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHMAJIMHHOCTHLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTh 00YUYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OMbITa M OMbITA JEATEIBHOCTH B MPOILIECCE pealr3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEILHOU IESATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIMTAHUS:

e cOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUN 00YJAIOIIErocs KaKk aKTUBHOTO
Y OTBETCTBEHHOTO YJI€Ha POCCUHCKOro 00IECTBa;

e TMPUHITHE TPATUIHUOHHBIX OOIICUYEIIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JEMOKPAaTHUYECKUX [IEHHOCTEN;

e TOTOBHOCTbH BECTH COBMECTHYIO JIE€SITEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHON
OpraHu3aluu;

e YMEHHE B3aUMOJECHCTBOBaTH C  COLUMAJBHBIMU HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAHUTAPHOW U BOJOHTEPCKOU E€ATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e cOpPMHUPOBAHHOCTH POCCUNCKOHN TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

e IIEHHOCTHOE€ OTHOLICHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JTOCTHKECHHSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHUBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBbI M LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKJIIOYAS OSCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIIETO (HU3NYECKOMN HayKe.

TPYAOBOI'0 BOCIIMTAHMSA:



MHTEPEC K Pa3IMYHbIM cdepaM npodecCHOHATbHOU NESITeTbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (DU3MKOM U TEXHUKON, YMEHHUE COBEPIIaTh OCO3HAHHBIM
BbIOOp Oyayiell mpodeccuu U peanu30BbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
IUTaHbL;

TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00JIaCTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOIrH4€CKOro BOCIIMTAaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpele Ha
OCHOBE 3HAHMS 11€JIEN YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3MUECKON HAYKH,

OCO3HAHUE IIEHHOCTH HAYyYHOW JEATEIBbHOCTH, TOTOBHOCTH B IPOIECCE
U3ydeHus (DU3UKH OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Ba3oBble JJoruuecKkue JelicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIpEeNeNATh 1NN ACSATEIBbHOCTH, 3aJlaBaTh MapaMeTPbl U KPUTEPUH HX
TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUST B pPacCMaTpUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTePHAbHBIX 1 HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATH COOTBETCTBUE
PE3YNIBTATOB MEJSIM, OIEHUBATH PUCKHU MOCJIEICTBHIA IEATEILHOCTH,
KOOPJMHUPOBATh W  BBIONHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HcCJIaea0BaTC/IbCKHUC HeﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUCH, KITFOYEBHIMHU MOHITHUSIMUA U METOJaMU
bu3NYeCcCKON HAYKH;



BJaJE€Th  HAaBBIKAMM  y4e€OHO-HCCIIEOBATEIIbCKOM M MPOEKTHOM
NEATeNIbHOCTH B 00JIacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHHs 3a1ady  (PU3NYECKOro
COJICp>KaHMsl, TPUMEHEHHIO Pa3IMYHbIX METOJIOB IMO3HAHUS,

BJaJ€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaIliy, MPeoOpPa30BaHUIO U IPUMEHEHUIO B PA3IMUHBIX YU€OHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIacTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBSI3M W aKTyaJM3UpOBaTh 3aj1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHTBl  JUIs
JTI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH TOJYYECHHbIE B XOJ€ pEIICHHS 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHNE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeIbHOCTH, B TOM YHUCJIE TIPU U3YYEHUU (PUBHKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAaHUSA N0 (PHU3UKE B TNPAKTUUYECKYIO 00JIacTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TOJTyYeHUSI HHPOpMaNK (PU3NIECKOTO COACPKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIBHO OCYIIECTBISATh IOUCK,
aHaIKM3, CHCTEMATHU3AIMI0 M HHTEPHpPETAni0 HH(QOpPMAIUU Pa3ITUIHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOpM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
y4€TOM Ha3HaueHus HHQPOpPMAIMU U 1EJIEBON ayIUTOPUHU, BbIOUpas
ONTUMAIbHYIO0 (OPMY MPEACTABICHUS U BU3yaIU3ALIUH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



OCYLIECTBIIATh OOLIEHWE HAa Yypokax (U3UKK U BO BHE-YPOUHOU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi M CMAr4arhb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYATbHOM
paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBISATh IUIaH
JENUCTBUH, pactpelesiTh POJIU ¢ YYETOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMH HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcajibHbIe YUueOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIIATh TO3HABATEILHYIO JICSTEIILHOCTh B 00J1aCTH
(bU3UKHA U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ YYETOM HUMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKXHOCTEH U MPEAOYTCHHH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH y4eOHOTO MIpeIMEeTa Ha OCHOBE JTUYHBIX MPEOYTCHU;
nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OLICHUBATh NPHUOOPETEHHBIN OMBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBHIIATH CBOW 00pA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpO.Hb, 3M0]_II/IOHaJILHLII7[ HHTECJIJICKT:

JaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCUTb KOPPCKTHUBEI B ACATCIIbHOCTD,
OLCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIIAM,



BJIAJ€Th HAaBbIKAMU T[IO3HABaTENbHOM pediekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIH30BaTh MPUEMBI peIeKCHU IJIsI OIIEHKH CUTYaIlMU, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKA U CBOCBPEMEHHO NPUHUMATH PELICHUS MO HUX
CHIDKCHHUIO;

MIPUHUMATh MOTHUBBI M ApryMEHTbl JIPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOUHCTBA,;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mporecce AOCTHXKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOEHHUSI MPOTPAMMBI I10
buszuke Ui ypoOBHS cpeAHero ooOmero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIECHCTBYETCS HMOIMOHATbHBIH WUHTEIUICKT, TIPEIIOIar afoIuA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHUs,  BKJIIOYAMOMIETO  CIOCOOHOCTh  IMOHUMAaTh  CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHUE, CIIOCOOHOCTh AJaNTHPOBATHCS K
AMOIIMOHATFHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IeTH
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh TMOHWUMATh 3MOIMOHAIHHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC W
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI

K koHnity oOyuenus B 10 knacce npeIMeTHbIE PE3YJIbTAThl HA YIIIYOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0OYUAIOIIUXCS YMEHUM:



MOHUMAaTh POJdb (U3UKK B SKOHOMUYECKOH, TEXHOJOIMYECKOM,
HKOJIOTHYECKOM, COLMAIbHOW M O3TUYECKOM cdepax AesITeIbHOCTH
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHOUN HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (YHKIUN  (Qu3MuecKkol TEeOopuu —  MEXaHUKH,
MOJIEKYJISIpHOW (DPU3UKH U TEPMOJMHAMUKH, POJIb (PU3HUECKOU TEOPUU B
(opMHUpOBaHUU MIPEACTABICHUN 0 (U3HMUECKON KApTUHE MUPA;

pa3nuyarh yCIOBUS MPUMEHUMOCTH MOJIeNel (U3HMUEeCKUX TeJl U MPOLIECCOB
(sBJIEHMIT): MHEpIMAJIbHAST cUCTeMa OTCYETa, a0COJIOTHO TBEPJOE TEIO,
MaTepHualibHas TOYKa, paBHOYCKOPEHHOE ABMKEHHUE, CBOOOJIHOE MajeHHe,
a0coyIFoTHO yripyrasi jaedopmaiius, aOCOIIOTHO YIPYroe U abCONIOTHO
HEYNpYroe CTOJKHOBEHHUs, MOJENM Ta3a, KUIAKOCTU U TBEPAOrO
(KpUCTAJTMYECKOT0) TeJa, UACeaIbHbIN ra3, TOUCYHBINH 3apsij], OAHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) NPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHUMATh BCEOOIIMNA XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (POPMYJIbl KMHEMATHUKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpEeMEICHUs,
3aKkoHbl ~HbIOTOHA, TpPUHUUI  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUHU, CBsI3b pPabOTHI CHJIBI C M3MEHEHHEM MEXaHHYECKOW JHEpruu,
yCIOBHUSl paBHOBECUsT TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTE€MaTHYECKOE BbIPAYKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUS IPUMEHHUMOCTH
du3nuecknx 3aKOHOB: TpeoOpa3oBaHUi [ammiesi, BTOPOro M TPETHETO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpAaHEHHS HUMITYJbCa M MEXAHUYECKOU
JHEPIrUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KMHETUYECKOM SHEPrUeM TEIUIOBOrO ABHMXKEHUS WM KOHILIEHTPAlHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEpAaTypbl BELIECTBA CO CpPEOHEH KHHETHUYECKON
SHEPryeu TEIIOBOTO JBMKECHUS €r0 YacCTHIl, CBA3b JABJICHUS UACATBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIepaTypoi, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpPaHEHHMSI PHEPIHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIOIb30BaTh



MaTeMaTU4YeCKOE BhIPAKEHHUE 3aKOHOB, YKA3bIBATh YCJIOBUS MPUMEHUMOCTHU
ypaBHeHUs MeHnneneeBa—KnaneiipoHna;

aQHAJU3UPOBATh W OOBSACHATH DJICKTPUUECKUE SBJICHUS, MCIOJIb3YS
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JICKTPOJAUMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTEHIIUATbHOCTh
ANEKTPOCTATUYECKOTO TMOJIsl, MPUHIHUIN CYNEPHO3ULMU DIICKTPUUECKUX
MoJIEH, MpHU 3TOM YyKasblBash YCJIOBHUS NMPUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ MPAKTUYECKH BaXKHBIE COOTHOIIEHHUSA: 3aKOHbI OMa i ydacTka
Hend W I 3aMKHYTOM SJeKTpuueckol 1enu, 3akoH Jlxoymns—JleHua,
npaswia Kupxroda, 3akonsr @apazaes A1 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
nepeMelleHne, CKOpocTb, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI Tell, Chia,
MOMEHT CHJIBI, IaBJICHHE, TOTCHIIMAIbHAS YHEPT U], KHHETUYECKAasi SHEPIus,
MeXaHU4ecKasi SJHeprus, paboTa CUJIbl, IIEHTPOCTPEMHUTEIHLHOE YCKOPEHHE,
cuja TSDKECTH, CWIa YOPYTrOCTH, CUJia TPEHHUS, MOIIHOCTh, JHEPTUS
B3aUMOJICHCTBHS TeJla ¢ 3eMIIEN BOIM3H €€ MOBEPXHOCTH, IHEPTUSI YIIPYTOi
nedopMany NpyKUHBI, KOJIMYECTBO TEIUIOTHI, a0COJIFOTHASI TeMIleparypa
Tena, pabora B TEpMOIMHAMUKE, BHYTPEHHSAS DHEPrusl HUICATbHOIO
OJIHOATOMHOTI'O Ta3a, paboTa MAEeabHOTO ra3a, OTHOCUTEIbHAS BIAXKHOCTD
Bo3nyxa, KII/] maeanbHOro TEIIOBOTO ABUTrATENs; AJIEKTPUUYECKOE MOJE,
HaIPSKEHHOCTD JIEKTPUYECKOrO MOJISI, HANPSKEHHOCTD TOJISI TOYEYHOTO
3apsiia WIK 3apsKEHHOTO IIapa B BaKyyMe M B JUAJIEKTPUKE, TOTEHIMAT
ANEKTPOCTATUYECKOTO MOJsI, PAa3HOCTh MOTEHIMAJIOB, 3JEKTPOABUKYIIASL
cuia, CUjla TOKa, HaIlpsKEHHE, MOITHOCTh TOKa, DJIEKTpUYECKas EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONpPOTUBIIEHHE  y4YacTKa  LENu ¢
MOCJIEIOBATENIbHBIM U NAapaJIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
ANEKTPUUYECKOTO MOJIsI KOHIEHCATOpa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUN:
MEXaHUYECKOE [IB)KEHUE, TEIUIOBOE [IB)KEHHUE YacTHUI[ BEIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, Mu(dy3us, ucrnapeHue,
KUIEHUE U KOHACHCALINSI, TUIaBJICHNUE U KPUCTAIUIN3ALIMS, HAlIPABICHHOCTh
TEIJIONEePeIaun, IEKTPU3ALUS TeJ, SKBUNOTEHIMAIbHOCTh TOBEPXHOCTHU
3apsHKEHHOTO TPOBOIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
JIPYroil ¢ HCTIOJIb30BAHUEM MPSMbBIX U3MEPEHUN, IPU ’TOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCHUpOBATH pe3yJbTaThl MOJYYEHHOM  3aBHUCUMOCTH
bu3MYecKUX BEIMYMH B BHUAE TrpaduKkoB C Y4YETOM aOCONIOTHBIX
MOTPEIIHOCTE  WM3MEpPEHU, JeaTh  BBIBOJABI 1O  pe3yJibTaTam
HCCIIEIOBAHUS;



MPOBOJUTL KOCBEHHBIC H3MEpPEHHUS (HU3UYCCKUX BEIMYMH, IPU OTOM
BLIOMpPATh ONTUMAJIBHBIM METOJI U3MEPEHUs, OIICHUBATh Aa0COIIOTHBIE U
OTHOCHUTEJIHHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJIUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHON TUIIOTE3bI: MIAHUPOBATH
AKCTIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATU3UPOBAThH
MOJIYYEHHBIE PE3YyJbTaThl W JIeJlaTh BBIBOJ O CTAaTyce MNPEIJIOKEHHOMN
TUIIOTE3bI;

coOJr01aTh MpaBuiia 6€30MacHOro Tpy/Jaa NPy MPOBEICHUH UCCIIE0BAHUN B
paMKax  y4yeOHOTO  DKCIEepUMEHTa,  MpakTUKymMma W y4eOHo-
UCCIIEIOBATEILCKOM M TIPOCKTHOW JEATEbHOCTU C MCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemath pacy€THBIE 3aJayd C SBHO 3aJlaHHOW U HESIBHO 3aJlaHHOU
¢u3nueckol MOJIebI0: HA OCHOBAaHWMU aHalIM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeUarolield TpeOOBaHUAM  3ajayw,
MPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl (PU3HUECKUX
TEOPHUI TPU HMCTOJIb30BAHUM MAaTEMaTHUUYECKHUX METOJOB PEIICHMs 3ajad,
IIPOBOJIUTH PAacuEThl HA OCHOBAHUM MMEIOIIMXCS JTaHHBIX, aHAJIU3UPOBATh
PE3YNBTATHl U KOPPEKTUPOBATH METOJIBI PEIICHUS C YYETOM MOTYYEHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPAlMKA 3HAHUM U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM HAa U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA i1 OOBACHEHHS OCHOBHBIX
PUHIIMIIOB PabOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TE€XHOJIOTUYECKHUX MPOIECCOB;

IPUBOUTH MPUMEPHI BKJIaJ1a POCCUNUCKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB
B pPa3BUTHE HAYKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOUIEr0O MHUpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENTHPHOCTH YEJIOBEKA, CBSI3aHHOW € (PU3WYECKUMH TMpoOIleccamMu, C
MO3ULIMKN IKOJTOTUYECKON 0€30MacHOCTH, MPEJICTABICHUI O pallMOHAITIBHOM
IPUPOJIOTIOIH30BAHNH, A TAaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JaTbHEHUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;

MPUMEHSTh Pa3lInuHble COcoObl paboThl ¢ MHpoOpManuend (PU3NIECKOro
COIEpKaHUSI C WCIOJIB30BAHMEM COBPEMEHHBIX HMH(POPMAITMOHHBIX
TEXHOJIOTUH, TIPH STOM HCIOJIH30BaTh COBPEMEHHBIC HWH()OpPMAIMOHHBIC



TEXHOJIOTUU JJI1 TOMCKAa, MNepepadOTKHM U NpeabABICHHUS Y4eOHOH W
HAy4YHO-TIOMYJISIPHOW MH(pOPMAIMK, CTPYKTYPUPOBAHUS U MHTEPIIPETAILIUU
uH(pOpMaIK, MOJYYEHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O U  OLEHWBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaIM3a UCTOYHUKA UH(POpMALIUK;

IPOSBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHbIE yMEHUs
CaMOCTOSATEIBLHOTO NPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHINIOJHEHUS
IPOEKTHBIX U YU4EOHO-UCCIEeI0BATENbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIpPENesiTh AEsATEIbHOCTD
B HECTaHJApTHBIX CUTyallUsX, aJ€KBAaTHO OLICHUBATh BKJIAJ KaXKJIOT0 U3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBaeMOM IPOOIEMBbI;

IPOSIBIIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

K koHnity oOyuenus B 11 knacce npeIMeTHbIC PE3yJIbTaThl HA YTITYOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb PUUKHU B SKOHOMUYECKOM, TEXHOJIOTUUYECKOM, COITUATBHOM
U ITHYECKOM cdepax AesTENbHOCTH YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOW Hay4YHOU KapTHHE MUPA, POJIb ACTPOHOMHUH B NMPAKTHUYECKOU
JESTENHHOCTH YEJIOBEKa M JabHEHIIIEM HayYHO-TE€XHUYECKOM Pa3BUTHH,
3HAYCHUE OIHUCATEIIbHOW, CHUCTEeMATU3HPYIOIICH, OOBSICHUTEIbHOU U
IPOTHOCTUYECKOW (DYHKIUK (U3UIECKOH TECOPUHM — DIEKTPOIUHAMHKH,
CHEIUANTbHOW TEOPUH OTHOCUTEIHHOCTH, KBAHTOBOM (DHU3UKHU, PpOJIb
buzudeckoir Teopur B (POPMHPOBAHMHU TIPEACTABICHUN O (Pu3HUeCcKOoit
KapTUHE MHpa, MeCTO (U3UYECKOM KAPTUHBI MHUpA B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABIICHUI O PUPOJIE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIeH GU3HUUECKUX TEJ U TIPOIIECCOB
(SIBJICHMIA): OJTHOPOIAHOE DIEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE TOJIA,
rapMOHUYECKHE KOJIeOaHWsI, MaTeMaTHUYECKUN MAasITHHUK, W/CaTbHBINA
IPYKUHHBIHA MasITHUK, rapMOHUYECKUE BOJTHBI, U7CaTbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIN CBETA;

paznuyath ycIOBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (DU3UIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMMN XapakTep (QyHIaMEHTATbHBIX 3aKOHOB U
OTPaHUYCHHOCTH UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

AHANM3UPOBATh U OOBSICHATH SJEKTPOMATHUTHBIE TMPOIIECCHI M SBIICHUSA,
UCIIOJIB3YSI OCHOBHBIC TIIOJIOKEHUS W 3aKOHBI JJICKTPOJAMHAMHUKHA H
CIEIMATbHOW  TEOPUHU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUS



ANEKTPUYECKOro  3apsiaa, cuna Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, TmpaBwiao  Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IHemu CO CKOPOCTHIO
U3MEHEHHMSI CUJIbI TOKA, IIOCTYJIAThI CIIEUAIbHON TEOPUU OTHOCUTEIBHOCTH
OUHINTEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCTIONIb3YS
NOJIO)KEHHUsSI  KBaHTOBOM  (u3uKK  (ypaBHeHHME  DWHIITEWHa  AJid
dotorddexra, nepBblil 1 BTOpoil mocTynaTel bopa, MpUHIUI COOTHOLIEHUS
HeomnpenenéHHoctei ['eiizeHOepra, 3akOHbI COXpaHEHUsS 3apsA/lOBOTO U
MacCOBOT'0 YHCEI ¥ DHEPTUU B SJEPHBIX PEAKIHUAX, 3aKOH PaInOaKTUBHOTO
pacmnajna);

ONMKCHIBATh (PU3UYECKHUE MPOLECCHl U SIBICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO MO, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIAS CHJIA, WHIYKIHUS
MarHUTHOT'O TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, UHIYKTHUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKIUW, HHEPrus MArHUTHOTO MOJIS
IPOBOJAHHUKA C TOKOM, PEJIITUBUCTCKUI UMITYJIbC, TTOJIHAS SHEPT U, DHEPT U
MOKOSI CBOOOTHOM YaCTHUIIbI, JHEPTUS U UMITYJIBC (HOTOHA, MACCOBOE YUCIIO
Y 3apA] sipa, SHEPTUs CBA3U A11pa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
AJNIEKTPOMArHUTHAs! MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(epeHIINs
BOJIH, Audpakius, JTUCHEPCHs, T[OJHOE BHYTPEHHEE OTpaKeHHE,
doToanekTpuaeckuii 3 ekt (hotorddexr), anbda- u 6eTa-pacnassl saep,
ramMmma-usiaydeHue saep, Gu3nuecKue MpUHIUIBI CIEKTPAIIBHOTO aHAIH3a U
paboTHI J1a3epa;

ONpENENATh HANpABICHUE HWHAYKIMM MarHUTHOTO MOJII MPOBOJHHMKA C
TOKOM, CUJIbl AMriiepa u cuibl JIopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJATalIINE ACTPOHOMMYECKHE MOHSTHS, TEOPUU H
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
IPOUCXOIAIIMX B 3BE37aX, B 3BE3AHBIX CHCTEMAax, B MEXKIaJaKTUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHoi;
IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUH, NpPHU OSTOM KOHCTPYMpPOBATH
YCTAaHOBKY, (PUKCHUpOBATh pe3ydbTaThl IOJIYYEHHOM  3aBUCUMOCTH
bu3nYecKUX BEIMYMH B BHUAE TrpadukoB ¢ Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTE  M3MEpPEHUM, JejlaTh  BbIBOABI [0  pe3yJibTaraM
HCCJIEI0BAHMS;



MPOBOJNUTH KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIMYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHs, OLICHHWBATh a0CONIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKEHHON TUIIOTE3bI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAITH3UPOBATH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3HI;

OTKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUIA;
co0ro1aTh MpaBuia 0€30NMacHOro Tpy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMkKax  y4eOHOTO  OKCIIEPHMEHTa,  MpakTUKymMa W ydeOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON EATENBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOICTB U 1a0OPaTOPHOTO 00OPYI0BaAHNUS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW W HESBHO 3aJlaHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndyecKue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(GopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAThl (PU3UYECKUX TEOpUi
NpU  WCIOJNB30BAHMHM MAaTeMaTHYeCKUX METOJOB pEIICHUS  3ajad,
IPOBOAUTH Pacu€Thl HA OCHOBAaHUHU MUMEIOIIUXCS JaHHBIX, aHAJM3UPOBAThH
PE3YNBTATHl U KOPPEKTUPOBATH METOJIBI PEIICHUS C YYETOM TOTYYEHHBIX
PE3YNIbTATOB;

pemiatb KadyecTBEHHbIE 3a/Jaud, TpeOylolue MPUMEHEHUs 3HaHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TAaK)KE UHTETPAIMKA 3HAHUKN U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUI C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMUS I OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

INPUBOAUTH IPUMEPHI BKJIa/1a POCCUHCKHUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHaJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (PU3MUYECKUMHU TPOIECCAMH, C
MO3HUIIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
IPUPOJOTIONB30BAHUH, @ TAKXKE Pa3yMHOM HCIOJb30BAaHUHU JOCTHXKEHUN
HAyKH W TEXHOJOTWHA MJisi JalbHEHIIEer0 pa3BUTUS UYEJIOBEUYECKOTO
o01IecTBa;

MIPUMEHSITh Pa3JIMuHbIE CIOCOOBI PabOThl ¢ MHpoOpManuend (PU3NIECKOTO
COJEp)KaHUSI C HCIOJb30BAaHWEM COBPEMEHHBIX HMH()OPMALIMOHHBIX



TEXHOJIOTUH, TPH 3TOM MCHOJIb30BaTh COBPEMEHHbIE MH(MOPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MpEeAbSBICHHUS Yy4eOHOU H
Hay4HO-TIOMYJISIPHOU MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uHbOpMAaLMK, TOJYYCHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro HMH(GOpPMAUI0O M  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

POSBIIATD OpraHu3alMOHHbIE U NO03HABATEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO NPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIOJHEHUS
IPOEKTHBIX U YU4EOHO-UCCIEeI0BATENBCKUX PadoT;

paboTaTh B TpyHIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIBHBIX pOJei,
IUTAHUPOBATH PAOOTy TPYIIIbI, PAlMOHAIBHO PACHpPENesTh AesATEIbHOCTD
B HECTaHJApTHBIX CHUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBaeMOM IPOOIEMBbI;

NPOSIBIIATh MOTHBALIMIO K Oyaymied npodecCuoHaNbHON AESTENBHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne | HaummenoBanme KosmmmuecTBo yacos
JuexkTpoHHble (UG poBbIE) 00pa3oBaTeIbHbIE
n/ pa3/e/ioB H TeM Bcecer | KoutpoibH IIpakTHyeck pecypebi
n IporpaMmel 0 ble padoThl ue padoThl

Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI

Hayunslii MmeTo

https://resh.edu.ru/subject/lesson/5894/conspect/90

11
MO3HAHUS IPUPO I 6 070/
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 10 1 https://educon.by/index.php/materials/phys/kinematika
2.2 JlnHamuka 10 http://kormakov.ru/upload/10-klass/ok/2. Tunamuxa.pdf
2.3 Craruka TBEpAOTO TENa 5 1 https://resh.edu.ru/subject/lesson/4720/conspect/
3aKOHBI COXpAHECHUSI B https://www.yaklass.ru/p/fizika/10-klass/zakony-sokhraneniia-v-
2.4 10 1 X
MEXaHUKE mekhanike-6859391
Hroro mo pazgeny 35

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

Ocros https://resh.edu.ru/subject/lesson/4722/ Y
31 MOJIEKYIAPHOKHHETHYC 15 1 ps://resh.edu.ru/subject/lesson conspec
KOW Teopuu
https://nsportal.ru/shkola/fizika/library/2016/02/25/vtoroe-
3.2 Tepmommanitka. Teron 20 1 nachalo-termodinamiki-printsip-deystviya-teplovyh-mashin-kpd

bIC MallIMHbI




ArperatHbie COCTOSIHUS

https://www.yaklass.ru/p/fizika/10-klass/osnovy-termodinamiki-

3.3 BeniecTsa. ®a3oBbie 14 6869723/agregatnye-sostoianiia-veshchestva-fazovye-perekhody-
TEPEXO I 6879116
Wroro mo pazueny 49

Paznea 4. QJIEKTPOJAUHAMUKA

https://interneturok.ru/lesson/physics/10-klass/osnovy-

4.1 DIEKTPUUYECKOE T0JIE 24 elektrodinamiki-2/elektricheskoe-pole-napryazhennost-linii-
napryazhennosti
49 [TocTostHHBII 24 https://uchitel.pro/mocrosiHubIi-TOK/
' DIEKTPUIECKHH TOK
https://interneturok.ru/lesson/physics/10-klass/elektricheskiy-tok-
43 ToKkM B pa3iuyHbIX 6 v-razlichnyh-sredah/elektricheskiy-tok-v-raznyh-sredah-
' cpemax bazovyy-uroven
Hroro mo pazgeny 54

Pasgen 5. ®U3HUECKHUHA MIPAKTUKYM

http://www.irinai4.narod.ru/4_stranizi/7_Povtoreniye/2_phyx_pr

5.1 Du3nYeCKUil MPaKTUKYM 16 16 akt/fiz-praktikum_polnyj.pdf
Utoro no pazneny 16
PezepBHOE Bpems 10
OBUIEE KOJIMYECTBO 170 16

YACOB II10 ITPOTPAMME




11 KVIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E 1IoJ1e 14
1.2 DNeKTpOMarHUTHAasE MHIAYKLNS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannyeckue KoyieGaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTPOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1
Htoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15

4.2 ®dusznka aroma 5

43 ®du3mMKa aTOMHOTO ]pa U 3J€MEHTapHBIX 5

YACTHI]




Hroro no paszgeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DNeMeHTBl aCTPOHOMHUU M acTPO(UIUKU 12
Hroro no pazgeny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' JeSTeTbHOCTH, TPUOOPETEHHOTO MPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16
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