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[TOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢Qusuke Ha YpPOBHE CpeaHero oOmero o0Opa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOU oOpa3zoBaTeibHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueonoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ ®denepanuy,  peaqu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Iporpamma 10  ¢u3uke omnpenensier  o00s3aTeNbHOE  MPEIMETHOE
COZIEp’KaHME, YCTAHABIMBACT PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh W3yYCHHS
TEM W pa3fenoB ydyeOHOro mpeaMera ¢  yY4ETOM  MEKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipoliecca, BO3PACTHBIX
ocoOeHHocTe oOyuaromuxcs. [Iporpamma mo ¢usuke naér mpeAcTaBICHHUE O
HesiX, COAep’KaHWW, OOIIeH cTpaTerud OOy4YeHHUs, BOCIUTAHUS U Pa3BUTHUS
oOydaronmxcs cpeacTBaMu yuyeOHoro mnpeamera «®Pusukay Ha YriayOJaEéHHOM
YPOBHE.

N3yueHnue kypca ¢u3uku yriayOJaEHHOrO YpOBHSI MO3BOJSET pPEAU30BaTh
3a/la4yu MPO(PECCUOHAILHOM OpPHEHTAILK, HAIIPABJICHO HA CO3/IaHHME YCIOBUN IS
MPOSIBJICHUSI CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
oOy4aroluMcsi, KOTOpble HEOOXOAWMBI Il NPOJOJDKEHUS OoOpa3oBaHMs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mporpamme mo ¢usuke ONpeaensroTcs IUIAHUPYEMbIe pPe3yJIbTaThl
OCBOCHHS Kypca (PM3MKH Ha YPOBHE CPEIHET0 OOIIEero 0Opa3oBaHUs: JIUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonménHom  ypoBHe).  Hayuno-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METalpeAMETHBIM M MPEAMETHBIM pe3yJibTaTaM OOyYaroIIUXCs, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YPOBHE cpeaHero oOuiero o0pa3oBaHus Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o pu3MKe BKIIIOYAET:

IUTAaHUPYEMbIE PE3yJIbTaTbl OCBOEHUS Kypca (PU3MKM Ha YIrIIyOJIEHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

coJiep)kanue yueobHoro npeamera « @u3uka» mo rogam o0ydyeHHs..

[Iporpamma 10 (Qu3MKE HMEET NPUMEPHBI XapaKTep U MOXKET OBITh
WCITIOJIb30BAHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOMX pabOYUX MPOTPAMM.

[Tporpamma 1o ¢u3HMKe HE CKOBBIBACT TBOPUYECKYIO MHUIIMATHBY YUUTEICH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K TpErnojiaBaHuio (U3UKU HA YIIIYyOJIEHHOM YPOBHE TPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHus Kypca.

du3nka Kak Hayka o HauOolsiee OOIIMX 3aKOHAX MPUPOIbI, BHICTYMAasl B
KauecTBe y4eOHOro mpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpy:karoieMm mupe. LlkonpHBIN Kype PU3NKK — CUCTEMOOOpa3y oI
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busnueckoir reorpadueir u actpoHommen. lcmonp3oBaHWE U AKTHUBHOE
npuMeHeHne (U3NYECKUX 3HAHUW OMPENEeIHIIO XapakTep U OypHOE pa3BUTHE



pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIy4€HHs HOBBIX MaTepHalioOB C 3aJaHHBIMU CBOMCTBamu. M3ydenue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa 00ydaromerocsi, B JOpMUPOBAHNE YMEHUN TPUMEHSITh HAyYHBIN
METO/T TIO3HAHUS TP BBITIOJIHEHUU UMH YU€OHBIX UCCIIEIOBAHUM.

B ocHOBy kypca (u3ukum Ha YpOBHE CpEIHEro OO0Iero oOpa30BaHUS
MOJIOKEH pAI UACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOCHUSI.

WNnes uenoctHocTd. B COOTBETCTBUM € HEW Kypc SIBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.

Unes renepanuszanuu. B cooTBeTCTBUMM ¢ HEW Marepuan Kypca (PU3MKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBseTcs
dbopMupoBaHrE TPEICTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE H
noJie.

Unes rymanutapuszanuu. EE peanusanus mpeamnoiaraeT HCHOJIb30BaHUE
TYMaHHUTapHOTO TOTEHIMana (hU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3uKkn Cc pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU M SKOJOTHUYECKUMH MTPOOIEMaMHU.

Unes npuxnaanoit HanpasieHHocTU. Kypc ¢usuku yriryOon€HHOro ypoBHSA
MpPEAnosaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

WUnest »kosoruzalMu peanu3yercs TIOCPEICTBOM BBEICHHUS HJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a Takxke OOCYKICHUS
po6JieM paloOHAIBHOTO TPUPOIOTIOIH30BAHMS U HKOJIOTHYECKOM 0€30MmacHOCTH.

OcBoeHMe cofepKaHus MPOTPAMMBbI O (PU3HUKE JTOJHKHO OBITH MOCTPOEHO Ha
MPUHIIAIIAX CHCTEMHO-IEATEIbHOCTHOTO moaxoaa. s pusmku peanuzanms 3THUX
MPUHIIATIOB 0a3UPyeTCsl Ha MCIIOIh30BAHUH CAMOCTOSITEIFHOTO IKCIIEPUMEHTa KaK
MOCTOSTHHO JieHcTBytolero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOIO YYEHHUYECKOTO SKCIIEPUMEHTA,
BKJTFOYAIOMIETO (PPOHTATIBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
MaTtepuana, JabopaTopHbie paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3aludyd (PU3MYECKOro TpakTHKyma. B mepBom ciydae
MPaKTUKYM TpoBoAuTCs 160 B kKoHile 10 u 11 xmaccoB, b0 mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM U3 3TUX KiaccoB. Bropoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCS B Mpoliecce u3yueHus paszzaena (temsl). Ilpu stom mox paboramu
MPAKTUKyMa TIOHUMAETCSl CaMOCTOSTEIHbHOE HUCCIIENOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOIIAaroBo MHCTPYKIIUU.

B mporpamMe mno (Qusuke cucreMa YYEHHMYECKOTrO SKCIEPUMEHTA,
7ab0paTOpHBIX pabOT M MpaKTUKyMa Npe/ICTaBlieHa €IMHBIM IepedHeM. Boioop
TEMaTUKH JJI1 3TUX BHUJIOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIlecca UCXOAsl U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUS W OCHalleHusi kaOunera ¢usuku. I[lpum »TOoM obecmeunBaercs



OBJIAJICHNE OOYYaIOMIUMHCS YMEHHUSMHU TMPOBOJIUTH TMPSAMBIE U KOCBEHHBIC
U3MEPEHUs], UCCIEeIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEIUYUH U TMOCTAHOBKY
OIBITOB TI0 MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonpuioe BHMMaHWE YIENSETCS PEUIEHUI0 PAaCYETHBIX M KayeCTBEHHBIX
3anay. [lpu 3TOM A1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBIIIOTCS 33Ja4d C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHON (DPU3MYECKON MOJENBIO, MO3BOJISIIOIINE MPUMEHSTh
W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjena Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[Js KayecTBEHHBIX 3a/1ay
NPUOPUTETOM SBJISIIOTCS 3aJaHUsl Ha OObBSICHEHHE/NpeacKa3aHue MPOTEKaHUs
bu3nUecKux SBJICHUN W MPOIIECCOB B OKpYKAIOUIEH KU3HU, TpeOyromue BbiOopa
bu3nYecKoi MOJEH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmarepuaisbHO-
TEXHUUYECKOMY O0O€ecCleYeHHI0 Y4eOHOro mpoliecca Kypc (U3MKH yriyOJIEHHOTO
YPOBHS Ha YPOBHE CpeHEro o01ero 00pa3oBaHusl JOJKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kaouHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyAOBaHUE Il BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme Mo
(U3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHUE.

JleMoHcTpaniuoHHOe 00opy/ioBaHWE (QopMHUpyeTcss B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCIICIOBAHUSI  M3Y4YaeMbIX SIBJICHUW W  MPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHH.

JlabopaTopHoe 000pynOBaHHE JJISI YYEHHUECKHX MPAKTUYECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECTIeUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJammmxca. TemMaTH4ecKue KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUSI JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIB30BaHUN AHAJIOTOBBIX M IU(GPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUJIE [IU(POBBIX J1A0OpPaTOPUA.

OCHOBHBIMHU 1IEJIIMU U3y4€HUS PU3UKHU B 001IEM 00pa30BaHUU ABJISAIOTCS:

(¢opMHpOBaHHME HHTEpeca W CTPEMJICHHS OOyYaroumxcss K HaydYHOMY
W3YUYCHUIO TIPUPOJBI, Pa3BUTUE WX HMHTEIUIEKTyaJlbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

Pa3BUTHE MPEJCTABICHUN O HAYyYHOM METOJE MO3HaHWS U (HOpMUPOBAHHE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHupOBaHrE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4YeHUs] OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHWEe yYMEHUN OOBSCHATH SIBJICHUS C  HMCIOJb30BaHHUEM
bu3NMYeCKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

dopMHpoBaHUE MPEACTaBICHUN O poiu (U3MKK JUIsl PA3BUTUS JIPYTUX
€CTEeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TMPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oynayuieu
npoecCUOHANbHON  AESATENbHOCTH, CBSI3aHHBIX C (DU3HMKOM, MOJArOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalpaBJICHUH.

JlocTikeHre 3TUX LieJied oOecreunBaeTCsl PEIeHUEM CIIeIYIOIUX 3a/lay B
npolecce u3yueHus Kypca GU3MKN Ha ypOBHE CPEHEro 00111ero oopa3oBaHus:



MpUOOpPETEHUE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (HU3UKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (DU3HKY H DJIEMEHTHI aCTPODU3HKH;

dbopMHupoBaHWEe YMEHHMA TIPUMEHSATH TEOPETHUYECKUE 3HAHUS IS
0o0BbsiCHeHUS (PU3WYECKUX SBICHUH B TPHUPOAC W IS TPHHATHS TPAKTUICCKUX
pEIICHUN B MOBCEIHEBHOW KU3HU;

OCBOCHHME CIOCOOOB peIIeHUs pa3IMYHBIX 3aJad C SBHO 3aJlaHHOM
bu3nueckoil MOJENbI0, 3a/lay, MOAPA3yMEBAIOIINX CaMOCTOSITEILHOE CO3JaHue
bu3nyeckoil MoJenH, aJeKBaTHOW YCJIOBHSM 3ajladyd, B TOM 4YHCJIE 3aj]ad
WHKXEHEPHOIO XapaKTepa,

NoHUMaHue (U3UYECKUX OCHOB U TPUHLMUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPEIY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEJILHOTO IJIAHUPOBAHUS U TMPOBEICHUS
GU3MYEeCKUX  OKCIIEPUMEHTOB, aHaIW3a MW HWHTEpPHpeTanuu  WHGOpPMAIIHH,
OIPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

CO3JaHUE YCJIOBUM HJisi Pa3BUTHUS YMEHUN HPOEKTHO-HCCIIENOBATENbCKOM,
TBOPUYECKOU JICSITETbHOCTH;

pa3BuTHEe wHHTEpeca K cdepam TOpodecCHoHaTbHOM  JEATEIbHOCTH,
CBSI3aHHOU ¢ (PU3UKOIA.

B cootBerctBun ¢ tpedoBanusMu OPI'OC COO yriayOn€HHBIA ypOBEHb
u3ydeHus: yueOHoro rmnpeamera «®Pusnka» HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3zoBaHus BBIOMpaeTCss OOYyYAIOUUMUCS, TUIAHUPYIOMIMMU —TPOJODKCHHE
oOpa30oBaHuUs MO CHEIUATBHOCTIM (PU3NKO-TEXHUYECKOTO MPOQUII.

Ha uzyuenue puszuku (yriyOnEéHHBIN YpOBEHb) HA YPOBHE CPEAHETO 00IIEro
oOpazoBanus orBoutcst 340 gacoB: B 10 kiacce — 170 gacoB (5 yacoB B HENEIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamme 1o (¢U3UKE TMepedyeHb JIabopaTOPHBIX U
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
MpOBeNCHMUST JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATbHBIX
O0COOEHHOCTEHN 00yJarouXCsl.

COLAEPXAHUE OBYUYEHU A

10 KJIIACC

Paznen 1. Hayunsblit MeToa mO3HAHUSI HPUPOJIBI.

®duznka — GyHAaMEHTaIbHAS HayKa O mpupojae. HaydHbiit MeTo1 o3HAHUS
¥ METOIbl UCCIIETOBAHUS (PU3NUECKUX SBJICHUI.

DKCIepUMEHT M TEOpHsl B Mpolecce MO3HaHus npupoabl. Habmonenue u
HKCIIEPUMEHT B (PU3HUKE.

CnocoObl u3MepeHus: (PU3UYECKUX BEJIMYMH (AHAJIOTOBBIE U IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  U3MepeHU  Qu3MYecKUX BenW4YMH  (a0CoNOTHAs |
OTHOCHUTEJIbHAS).

MopaenupoBanue pU3NYECKHUX SIBJICHUN M MPOLIECCOB (MaTepuaibHas TOUKa,
aOCOJIOTHO TBEPAOE TENO, HAealIbHAS >KUIKOCTb, HJEANbHBIA Ta3, TOYEYHBIH
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULbI €r0 MPUMEHUMOCTH. Pu3nueckas
TEOPHUSL.



Ponb u mMecto ¢usuku B HOpMUPOBAHUHM COBPEMEHHOW HAYYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIFOACH.

Y4eHnueCcKui IKCIEPUMEHT, JJaOOpaTOpHBIE Pa0OTHI, MPAKTUKYM.

W3mepeHne cuiabl TOKAa M HApSOKEHUS B LENH IMOCTOSIHHOTO TOKa MpH
MTOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEITHLHBIX TPUOOPOB.

3HakoMcTBO ¢ 1 poBoi 1aboparopueit mo ¢usuke. [Ipumepsl uzmMepeHus
(bU3MYEeCKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemaruka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimas 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepHalbHOM TOYKH, €r0 MNPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[Tepememnienue, CKOpoCTh (CpemHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U
YCKOPEHHE MAaTepUAIbHOW TOYKH, MX MPOEKIUH HAa OCH CUCTEMBI KOOpPJIMHAT.
CoxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE WM paBHOYCKOPEHHOE  IPSMOJMHEUHOE  JIBUIKEHHE.
3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATbHOU TOYKU OT
BPEMEHU U UX rpaduku.

CBobOosHOe majzeHue. YCKOpeHHe CBOOOAHOro majacHus. JIBHKeHue Tera,
OpOILIEHHOTO0 TOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.

KpuBonmuuennoe naBuxeHue. J[BMKeHHME MATEpUAIbHOW TOYKM 10
OKPY>KHOCTH. YTJIOBas W JuHEWHas ckopocTh. [lepmonm m wactora oOparieHus.
[{enTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTelbHOE (TaHTEHIIMAIBLHOE) U TOJIHOE
YCKOPEHUE MaTEpUAIIbHON TOYKH.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIHIOMETP,
JNBWKEHUE CHaApsAOB, LENHbIE, IIecTepéHYaTble W pPEeMEHHBIE Mepeaayu,
CKOPOCTHBIE JIU(PTHI.

JleMoHCTpanuu.

Mopaenb cucTeMbl 0TCUETA, WILTIOCTPALIMS KUHEMATUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

Crioco0bl uccienoBaHusl IBH>KCHUM.

NnnrocTpanus npeaeinbHoro Nepexo1a i N3MEPEHHE MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBaHre NIBMKEHUN C HCIIOIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBwkeHusi Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy pu IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTeW, TPAECKTOPUM, CKOPOCTEN IBHXKEHUS OJHOTO M TOTO XKeE
TE€Jla B Pa3HbIX CUCTEMaX OTCUETA.

VYyeHnueckuil SKCIIEepUMEHT, JIa0OpaTOpHbIE PAOOTHI, MPAKTUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBU>KEHUS C LEJBIO ONPENEIICHUs] MTHOBEHHOU
CKOPOCTH.



N3mepenue ycKopeHust Mpu MPSMOJIMHEMHOM PABHOYCKOPEHHOM JIBUXKEHUU
10 HAKJIOHHOM TTIOCKOCTH.

HUccnegoBanne 3aBUCHUMOCTH IIyTH OT BPEMEHM MPU PABHOYCKOPEHHOM
JIBHOKCHUU.

N3mepenre  yCKOpeHUss  CBOOOJHOro  majaeHus  (PEKOMEHIOBAHO
WCITOJIb30BaHUE ITU(GPOBOIA TabOpaTOpUN).

WN3yuenune pABuKEHUS Tena, OpolIeHHOro ropu3oHTanbHO. IIpoBepka
TUIIOTE3Bl O MPSMOM NPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEKIY NAIBHOCTBIO
MoJIETa U HAYaJIbHOM CKOPOCTBIO TENA.

N3ydeHne ABUKEHUS Tella MO OKPYKHOCTH C MOCTOSHHOM MO MOJIYJIIO
CKOPOCTBIO.

WccnenoBanue 3aBUCMMOCTH Mepuoa OOpalleHuss KOHUYECKOTO MasiTHUKA
OT €r0 napaMeTpoB.

Tema 2. /luHamuka.

IlepBoiii 3axk0oH HproronHa. MHepumansHbeie cuctemsl orcuéra. [IpuHiumn
oTHocutenbHOCTH ["anmumies. HewHepiumanbHble cUCTEMBI OTCUETa (OMpEACIICHUE,
PUMEPBHI).

Macca tena. Cuna. [IpyHnun cynepno3unuu cul.

Bropoi 3akoH HproTOHa 111 MaTepuanbHOM TOUKH.

Tpernii 3ak0H Hpr0TOHA 1UIs1 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. OKBUBAJECHTHOCTh TI'PABUTALMOHHOW U
VHEPTHON MAaCCBI.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJIHOTO TaJCHUsI OT BBICOTHI
HaJl TOBEPXHOCTHIO TIUIAHETHI W OT reorpaduueckod MHPOTHL. JIBUKEHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

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

Cuna tpenusa. Cyxoe Tpenuwe. CWiia TPEHHSI CKOJBXKEHUS W CUJIa TPEHHUS
nokos. Koaddurument tpenus. Cusia CONPOTUBICHUSI MNPHU JABMKEHUM Tejla B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHu4yeckre yCTpPOMCTBA M TEXHOJOTHMYECKUE MPOIECCHI: MOJIIUITHUKY,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JlemoHcTpanum.

HaGnronenue nBwkeHHUS Tel B HWHEPHHAIBHBIX W HEWMHEPIIMAIBHBIX
CHUCTEMax OTCYETA.

[TpyuHIMIT OTHOCUTEIBLHOCTH.

Kauenue nByX HUIMHAPOB WM IIAPOB Pa3HOM MacChl C OJIMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEIIbHO HEMHEPIIMATbHON CUCTEMbI OTCUETA.

CpaBHEHUE  paBHOACWCTBYIOIIEH  MPWIOXKEHHBIX K TEIy CWI C
MPOM3BEICHUEM MACChI T€JIa HA €r0 YCKOPEHUE B MHEPIIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIMX B PE3YJIBTATE B3aUMOICUCTBUS TEI.

N3mepenue macce 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MMAICHUH.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUSI.



Y4eHnuecKkui IKCIEPUMEHT, JJaOOpaTOpHBIE PabOThI, MPAKTUKYM.

W3mepenune paBHOJAEHCTBYIOIIEH CUJT IPU JBMKEHUH OpyCKa M0 HAKJIOHHON
IIJIOCKOCTH.

[IpoBepka THMOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU MIBM)KEHHS OpycKa IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAcCHl.

Hccenenopanne 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

N3ydenune IBUKEHUS CUCTEMBI TEJl, CBA3AHHBIX HUTHIO, IEPEKMHYTOWU YEPE3
JETKui OJIOK.

N3mepenne kodpduiineHTa TpEeHus M0 BETUYMHE YTiIoBOro ko3¢ duineHTa
3aBucuMocT FTp(N).

HccnenoBanue ABMKEHUs OpyCKa MO HAaKJIOHHOM MJIOCKOCTHU € EPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3ydenune nBMKEHUs Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cratuka TBEpIOTO TENA.

AOcomoTHO TBEpaoe Teno. IlocTynaTenpbHoe W BpaliaTeIbHOE JIBUKEHUE
TBEpHOro Tena. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl.
CroxeHune CHil, IPUIOKEHHBIX K TBEpAOMY Teny. LlenTp TsokecTu Tena.

Y ciioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: KPOHLITEHH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKLIHH.

JleMoHCTpauuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Y4yeHn4eckuit SKCIIepUMEHT, JIa0OpaTOpHBIC PAOOTHI, MPAKTUKYM.

HUccnegoBanne yciioBUM paBHOBECHMA TBEPAOrO Tejla, HMEIOIIETO OCh
BpAILCHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB M PaCUET CUII YIIPYTOCTH.

N3ydenune ycTOMUUBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.

Tema 4. 3aKOHBI COXpaHEHHUSI B MEXAHUKE.

Nmnynec MarepuanbHOW TOYKH, CUCTEMBI MaTepUANIbHBIX TOoYeK. LleHTp
Macc CUCTEMbI MaTE€PUAIbHBIX TOUEK. TeopeMa 0 JBUKEHUH LIEHTPa Macc.

Nmrtynec cuitbl 1 N3BMEHEHHWE UMITYJIbCA TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT umIityjibca MaTepualibHOM TOYKHW. [IpeacraBieHune o coxpaHeHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PaGora cumibl Ha MalloM M Ha KOHEYHOM IepemMenieHuu. I 'padudeckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MoOIIHOCTb CHUJIBI.

Kunernueckass sHeprusi maTepualibHOM TOuku. TeopemMa 00 M3MEHEHHUH
KMHETUYECKOW SHEPTUU MATEPUAIBHOU TOUYKH.

[loTeHUIMaNIbHBIE W HEMOTEHUUAJIbHbIE CHIIbL. [lOoTeHLIManbHAs SHEPrusl.
[ToTeHimanbHas 3Heprust ynpyro neGopMupoBaHHON NpyxkuHbI. [loTeHmanbHas
DHEPIus Tela B OJHOPOJHOM I'paBUTALMOHHOM mone. [loreHnumanpHas sHeprus



TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO Iapa (BHYTpH U BHE miapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3b paboOTHl HEMOTCHIMANBHBIX CHJI C HW3MEHEHHEM MEXaHHYECKOM
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHenue bepHymm mjisi MaeanbHOM MKUJIKOCTU Kak CJEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHuyeckre yCcTpoilcTBa U TEXHOJOTHYECKUE TTPOLIECCHI: TBHKECHUE PAKET,
BOJAOMET, KONEpP, MNPY>KUHHBIA MHCTOJET, THPOCKOM, (QUIYypHOE KaTaHHWE Ha
KOHBKax.

JlemoHcTpanum.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

N3mepenne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tena Mpu COBEPILIEHUN PabOTHI.

B3anmHble mpeBpalieHuss KUHETUYECKOW M MOTEHIHMAIBHOW JHEPTUN IPU
JEWCTBUU HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOHOM MaICHUH.

VY4yeHnueckuil SKCIIEpUMEHT, JIa0OPATOPHBIE PAOOTHI, MPAKTUKYM.

N3mepenue umiryinbsca tenna no TOpMO3HOMY ITyTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOUIIST M MOUIHOCTH
CUJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

HccnenoBanne coxpaHeHHs: UMITYJIbCA IIPU YIIPYTOM B3aWMOIEUCTBUMU.

N3mepenre KNHETHYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHME U3MEHEHUS TTOTCHIIMAILHON YHEPTUHU MPY>KUHBI ¢ paOOTOMN CUITBI
TPEHMUSL.

Omnpenenenue pabOTbl CHIIBI TPEHUS MPU JABWKEHUM Tela MO HAKIOHHOMN
IIJIOCKOCTH.

Paznen 3. MonekynsipHas pu3uka U TepMOJIUHAMHUKA.

Tema 1. OCHOBBI MONEKYISIPHO-KMHETUYECKON TEOPHH.

OcHOBHBIE TOJOXEHUA MOJeKysipHO-kuHeTnueckod Teopun (MKT), ux
ompiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTep
JBWKCHHSI M B3aMMOJECHCTBUS 4YacTUL BellecTBa. Moaenu CTpOEHUs TIa3oB,
KHUAKOCTEH M TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX
Mozeneii. Macca u pa3Mmepbl Mosekya (atomoB). KonuyecTBO BeliecTBa.
IToctostnHass ABorapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. llkana
temneparyp Llenbcusi.

Mogenps uaeanbHOTO ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU: YaCTHILIBI
ra3a JIBU>KYTCSl XaOTUYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenpaeneeBa—Kimaneitpona. AOcooTHas
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanerona. M3omnponecchl B
UJeabHOM Tra3e C I[IOCTOSSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.



CBsi3b  MEXIy JaBICHUEM UM CPEIHEM  KUHETUYECKOM HHEprueu
MOCTYIATEIbHOIO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBsi3p  aOCONMIOTHOM TeMIlepaTypbl TEPMOJUHAMHYECKOHW CHCTEMBI CO
CpPEIHEN KUHETUYECKOW JHEPIHe NOCTYNAaTENIbHOTO TEIUIOBOIO JBMKEHHUS €&
YaCTHII.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: TEPMOMETP,
OapomeTp, MoTyyeHue HaHOMaTePUaoB.

JlemoHcTpanum.

Mopenu IBUKEHHUS YaCTUI] BELLIECTBA.

Mopenb OpOyHOBCKOTO JBUKEHUSI.

Buneopoinuk ¢ 3anucero peaibHOro OpOyHOBCKOTO JIBUKEHHUSL.

Huddysus sKUIKOCTEH.

Mogens onbita lITepHa.

[IpuTszxkeHnEe MOJIEKYII.

Mopnenu KpUCTAIINYECKUX PEMIETOK.

HabGnronenue u rcciieoBaHue U30IPOLIECCOB.

Y4yeHnueckuil SKCIIEpUMEHT, JIa0OPATOPHBIE PAOOTHI, MPAKTUKYM.

Hccnenoanne rmponecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECHS IIpU
TEIJIO00MEHE MEX Ty TOpSYEi U XOJIOAHOM BOJIOM.

N3ydyeHne H30TEPMHUECKOro Ipolecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
1udpoBoit 1aboparopun).

N3yuenue n30X0pHOTO mnpoiiecca.

N3ydenune nzobapHOTO Mporecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoaunamuka. TenaoBbie MaIlIMHBI.

Tepmonunamuueckass (TJl) cucrema. 3amaHue BHEUIHUX YCIOBUM ISt
TEPMOJMHAMMYECKON CUCTEMBI. BHelIHNE 1 BHyTpeHHUE napaMeTpsl. [TapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMUCHIBAIOIINX
€€ COCTOSTHUE Ha MUKPOCKOITMYECKOM YPOBHE.

Hyneoe Hawanmo tepmoanHamuku. CaMoNnpou3BOJIbHAS —perakcarus
TEPMOJMHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mopgenp wuaeanbHOro rasa B TEPMOJAUMHAMHUKE — CHUCTEMAa YpPaBHECHUM:
ypaBHeHHEe MenaeneeBa—Knanelpona U BbIpaX€HUE [JII BHYTPEHHEW SHEPTHM.
VY CII0BUSL MPUMEHUMOCTH 3TOW MOJIENIA: HU3Kasd KOHUEHTPALMS YaCTHUL], BBICOKHE
TeMIeparypol. BelpaxkeHue i1 BHyTPEHHEN SHEPTUUA OJJHOATOMHOTO HJICAIbHOIO
rasa.

KBazucratnueckne u HECTATUYECKUE MTPOLIECCHI.

DOnemeHTapHas paboTa B TepMoauHaMuke. Berancnenue paboTsl 1o rpaduky
rpolecca Ha pV-auarpamMmme.

Ternonepenaua  kak  crmoco0  M3MEHEHHsS]  BHYTPEHHEH  sHepruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIUIONPOBOJHOCTD, U3Ty4YECHHUE.

KomnuectBo Ttemnotel. TemnoéMkocTes Tena. YaenbHas W MOJSpHas
TEIJIOEMKOCTH BELIECTBA. YpaBHeHUE Maiiepa. YenbHas TeEmIoTa CropaHus
ToruBa. Pacuér kommuecTtBa TemioThl mnpu Temonepenadye. I[lonsarue o0
aanabdaTHOM IpOILIeCCE.



IlepBblli 3aKkOH TepMOAMHAMMUKH. BHyTpeHHssi dHeprusa. KonmuecTso
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHWS  BHYTPEHHEH  DHEPruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEPMOAWHAMUKHU [UJI1 PABHOBECHBIX IMPOLIECCOB: YEPE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

BTtopoii 3akoH TEpMOAMHAMUKM JJII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TI€pe/IaTh TEIUIOTY OT 00Jiee XOJIOHOTO Tena K 0osiee HarpeTomy 0e3
komriencanmu (Kiaysuyc). HeoOpaTumMocTh NpUpOIHBIX MTPOIIECCOB.

[Tpunnune! necTBus TerioBbix MamuH. KIIT/I.

MaxkcumanbHoe 3Hadenue KITJI. ukn Kapho.

DKOJIOTUYECKHUE aCIEKThI UCIIOJIb30BaHUs TEIJIOBBIX JBUTarenei. TemmoBoe
3arpsI3HEHUE OKPYIKAIOLIEH Cpebl.

TexHHYeCcKne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: XOJOINIbHUK,
KOHJIUIIMOHEP, AU3CIbHBIA W KapOIOpAaTOPHBINA JABUTATENM, MapoBas TypOUHA,
MOJyYEHUE CBEPXHU3KUX TEMIIEPATyp, YTHIM3AUSA «TEIUIOBBIX» OTXOIOB C
MCIIOJIB30BaHUEM TETUIOBOTO HACOCA, YTUIIN3AIMS OMOOPTaHUUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUU.

JleMoHCTpauuu.

N3menenue Temmneparypsl npu aanadaTuyeckoM pacIliupeHUU.

Bo3znymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUH.

HccnenoBanne agnadaTHOTO IIpoIiecca.

KomribrorepHbie MOAEHN TEIUIOBBIX JBUTATENEH.

Y4yeHn4eckuit SKCIIepUMEHT, JIa0OpaTOpHBIC PAOOTHI, MPAKTUKYM.

N3mepenne yaenpbHON TEMITOEMKOCTH.

HccnenoBanue mpouecca OCTHIBAHUS BEIIECTBA.

Uccnenosanue agnabaTHOTO MpoIiecca.

N3yuyeHne B3aMMOCBSA3M SHEPTUM MEKMOJIEKYJISIPHOTO B3aMMOJICUCTBUS U
TEMIIEPaTyPbl KUTICHUS KUJKOCTEH.

Tema 3. ArperatHbie COCTOSIHUS BellecTBa. Pa30BbIE MTEPEXOIbI.

ITapoobOpa3oBanne u KoHueHcamus. McmapeHwue W KureHwe. Y AeibHas
TEIJI0Ta Mapoo0pa3oBaHUS.

Hacpimiennsle u  HeHachlllleHHbIE mapel. KadecTBeHHas 3aBUCHMOCTH
IJIOTHOCTH U JABJICHUS HACBILIEHHOTO Iapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH
0T 00bEMa HACBIIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJKOCTH.

BraxxaocTh Bo3yxa. AGCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe teno. Kpucramnmueckue u aMmopgHbie Tesia. AHU30TPONHS CBONCTB
kpuctamioB. I[lmaBneHwe W Kpuctaiuzauus. YJellbHasg TEMIOTa ILJIaBJICHUS.
CyOnumariusi.

Hedopmanmu TBEpHoro Tena. Pactsbkenwe u cxatue. Casur. Moaynb
FOnra. Ilpenen ynpyrux aedopmarui.

TennoBoe pacmMpeHue KUIKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
pacmmpeHre. AHTapMOHHU3M TEIUIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK IPUYHNHA
TEIUIOBOTO PacCIIMpPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).



[Ipeo6pa3oBanue sHeprun B (Pa3oBBIX MEPEXOaax.

VYpaBHeHue TermioBoro 0ansaHca.

[ToBepxnocTHOE HaTsDKeHHE. KOd(pPUITMEHT MOBEPXHOCTHOTO HATSIKCHUS.
Kanmunsapusie saBneHus. J[aBaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHHUecKkne yCTpOWCTBA UM TEXHOJOTHMYECKHE TMPOLECCHL:  KUIKUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

JlemoHcTpanum.

TennoBoe pacunpeHue.

CBoiICTBA HACBHIILICHHBIX TAPOB.

Kunenune. Kunenne npu noHM>KEHHOM JIABJICHUU.

N3MepeHne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmauunBaHue.

Kanumnsipasie siBieHus.

Mojienin HEHBIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccenenoanne HarpeBaHus U IUIABJICHUS KPUCTALNIMYECKOTO BEIIECTBA.

Bunsl nedopmanmii.

Hab6nronenue manbix nedopmaruii.

Y4yeHn4ueckuit HIKCIIepUMEHT, JIa0OpaTOpHBIEC PAOOTHI, MPAKTUKYM.

N3yyeHne 3aKOHOMEPHOCTEN MCTIAPEHUSI )KUIKOCTEM.

N3mepenue yaebHON TEIIOTHI TUIABICHUS JIbA.

N3yyeHne CBOMCTB HACBILIEHHBIX APOB.

N3mepenne aOCONMIOTHOM BIIAKHOCTH BO37yXa W OIIEHKAa MacChl MapoB B
ITIOMEILICHUH.

N3mepenue kod¢duiieHTa MoBEpXHOCTHOTO HATSHKCHUSI.

N3smepenne monyns FOnra.

HccnepoBanue 3aBUCUMOCTH JAepopMalMyd PE3WHOBOTO oOpasua oT
MPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. DnexrpoauHamuka.

Tema 1. DnekTpuyeckoe noe.

OnekTpu3anus Ten W e€ MposiBIEHUA. JJeKTpuueckui 3apsa. JlBa Buaa
ANEKTPUYECKUX 3apsaaoB. [IpoBOAHUKH, JHUAJIEKTPUKA U IMOJTYHIPOBOIHHKHU.
DneMeHTapHbId BJEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUsS AJIEKTPUUYECKOTO
3apsaa.

B3aunmogeiictBue 3apsanoB. Toueunslie 3apsasl. 3akoH KyoHa.

DnekTpudeckoe nose. Ero aeiictBre Ha 3JIEKTPUUECKUE 3aPSIbl.

Hampsox€anocts  anextpudeckoro mons. [lpoOuerit  3apsin. Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJst. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[ToTeHIMAIBHOCTD BJIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh MOTEHUHAIOB U
HanpspbkeHue. [loTeHimanpHas BSHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMaN 3MEKTPOCTATUYECKOTO NOoJIA. CBA3b HANPSKEHHOCTH IOJS U PaA3HOCTU
NOTEHIIMAJIIOB ISl DJIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOro, TaK U
HEOTHOPOJTHOTO).

[IprHIMI Cynepno3uuny dIEKTPUIECKUX TTOJIEH.



[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHON cdepol. [lome
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. [losme paBHOMEpHO 3apsyKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbBl JMHUI HANpsKEHHOCTH 3THUX MOJEH H
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpoBOOHMKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.

JIMDNEKTpUKKM B DJIEKTPOCTATMYECKOM  moJie.  Jludnexrpuueckas
MIPOHUIIAEMOCTh BEIIECTBA.

Konpencatop. DnekTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIIIOCKOTO
KOH/JIEHCaTOpa.

[TapannensHOE COEIMHEHNE KOHJIEHCATOPOB. [TocnenoBaTenpHOE
COEIMHEHNE KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBr>KeHue 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM I10JIE.

TexHuyeckne yCTpOHMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JEKTPOIpUOOpOB,
KOHJIeHCcaTophbl, reneparop Ban ne I'paada.

JleMoHCTpanuu.

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX IIapPUKOB.

DJIEKTPUYECKOE TOJIE€ IBYX 3apsiKEHHBIX IUIACTHH.

Mogaensb anekTpoctatuueckoro reueparopa (Baun ae I'paada).

[IpOBOIHUKM B 3IIEKTPUUYECKOM IIOJIE.

DJIeKTpOoCTaTUYECKast 3alUTa.

YCTpOWCTBO M JEUCTBUE KOHAEHCATOpPA IIOCTOSIHHOW W TIEPEMEHHOU
E€MKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLAIu
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsKEHHOTO KOHIEHCATOoPa.

3apsiaKa U pa3psiKa KOHIEHCATOpa YEPE3 PESUCTOP.

VY4yeHnueckuil SKCIIepUMEHT, JIa0OpaATOpHBIE PAOOTHI, MPAKTUKYM.

OneHka CrJT B3aMMOJENCTBUS 3apsKEHHBIX TEIL.

HaGnronenue mnpeBpallleHuss SHEPrUM  3apsKEHHOrO  KOHJIEHCATopa B
DHEPI'UIO U3JIYyYEHHUs CBETOAUOA.

N3yuyeHnne npoTekaHus TOKa B LENU, COAEPHKAILIECH KOHICHCATOP.

Pacrnipenenenne pa3HOCTH MMOTEHIMAJIOB (HampsiKEHUs) pu
IIOCJIEN0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

Hccenenosanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. [ToCTOSTHHBIN AJIEKTPUUECKUH TOK.

Cuina toka. [TocTOSsIHHBIN TOK.

VYcnoBus cymecTBOBaHUSI MOCTOSTHHOTO AJIEKTPUYECKOr0 TOKa. MICTOUHMKHM
toka. Hanpsokenue U n D/1C é.

3akoH OMa [ y4acTKa L.

DIIEKTPUUECKOE CONIPOTHUBJIEHUE. 3aBUCHUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO MPOBOJHMKA OT €ro [JWHBI M IUIOIIAJA IMONEPEYHOTO CEUCHHS.
VY enpHOE CONPOTUBIIEHUE BEILIECTBA.

ITocnenoBarenbHOE, NapaJUIEIBbHOE, CMEIIAHHOE COEAMHEHNE ITPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux meneil. [IpaBmma Kupxroda.



Pabota snexkrpuueckoro Toka. 3akoH [[xoyns—JIeHna.

MOIIHOCTh ANEKTPUYECKOro TOKa. TeroBas MOIIHOCTb, BbLAENAEMas Ha
pe3ucTope.

OJIC um BHyYTpEHHEE COINPOTUBICHUE MCTOYHHMKA TOKa. 3akoH Owma st
MOJMHOW (3aMKHYTOM) DJJICKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonzencaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

JlemoHcTpanum.

N3MepeHne cuilbl TOKA U HaIPSKEHUS.

HccnenoBanue 3aBUCHMOCTH CWJIBI TOKA OT HANPSDKEHUS UL PE3UCTOpA,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIPOTHUBIICHUS] LUJIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanne 3aBUCMMOCTH CHJIBI  TOKa OT CONPOTUBIIEHUA IIpH
MOCTOSIHHOM HaIlpSIKEHUU.

[Ipsmoe wm3mepenune 3IJIC. KopoTkoe 3aMbIKaHHE TaIbBAHUYECKOTO
AJIEMEHTa U OLIEHKA BHYTPEHHET0 COMPOTUBIICHUS.

Cnioco6bl coenuHeHnst UICTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXY IOJKOCAMU MCTOYHHKA TOKA
OT CHJIbI TOKA B LIETIH.

Y4yeHn4eckuit SKCIIepUMEHT, JIa0OpaTOpHBIC PAOOTHI, MPAKTUKYM.

HccenenoBaHue CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIIEHNS TPOBOIHUKOB.

Uccnenoanne 3aBUCUMOCTH CHJIBIL TOKAa OT HANpPSKEHUS ISl JIAMIIbI
HaKaJIMBaHUS.

VYBenuueHue npeesia usMepeHus ammnepmerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctu I/IC raapBaHMYECKOrO 3JIEMEHTA OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHUH.

HccnepoBanre pa3HOCTH MOTEHIIMATIOB MEX]Y MOJIOCAMU MCTOYHMKA TOKA
OT CHJIbI TOKA B LIETIH.

HccnegoBanue 3aBUCUMOCTH ITOJIE3HON MOIIIHOCTH MCTOYHHKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku B pa3nMuHbBIX Cpeaax.

DnexkTpuyeckas MPOBOAUMOCTb  PAa3jIWMYHBIX  BEIIECTB. JEKTPOHHAA
IIPOBOJMMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTBH COINPOTHBIICHHUS METAJJIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DNeKTpUYECKUd TOK B Bakyyme. CBOIMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku.  CoOCTBEHHass W TNpPUMECHass  MPOBOAUMOCTD
noJlynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B BJIEKTPOJIUTAX. DNEKTPOJUTHYECKAS] THUCCOLMALMS.
OnekTpoin3. 3akoHsl Dapanes [ dAEKTPoIn3a.

DNeKTpU4eCcKuii TOK B razax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuuneie TMIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.



TexHuyeckue ycTpoWcTBa M TNMPAKTUUYECKOE NMPUMEHEHHE: Ta30pa3psiiHbIe
JaMIIbI, JJIEKTPOHHO-TTy4eBass TpPyOKa, MOJyMPOBOJHUKOBBIE MPUOOPHI: TUOI,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHHE MEMH,
BBHITUUTABKA AJTIOMHUHWS, DJICKTPOHHAS MUKPOCKOTIHSI.

JleMoHCTpauuu.

3aBUCHUMOCTH COITPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH DIIEKTPOIUTOB.

3akoHbl nekTponuza Dapajes.

NckpoBoit pa3psia v MPOBOJIMMOCTh BO3TyXa.

CpaBHeHMEe MPOBOAUMOCTH METAJUIOB U MOJIYITPOBOTHUKOB.

OHOCTOPOHHSISI MPOBOAMMOCTD JINO/IA.

Y4yeHn4ueckuit HIKCIIEpUMEHT, JIa0OpaTOpHBIE PAOOTHI, MPAKTUKYM.

Hab6nronenue snektposusa.

W3mepenue 3apsiia 0OJHOBAJIEHTHOTO HOHA.

HccnemoBanne  3aBUCHUMOCTH  CONPOTUBICHHUS  TEPMOpPE3UCTOpa  OT
TEeMITepaTypHhI.

CHsiTHE BOJIBT-aMIIEPHOM XapAKTEPUCTUKH AUOAA.

PU3NYECKUN TPAKTUKYM.

Crioco0s1 n3MepeHns (PU3NIECKUX BETUYMH C UCTIOIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEIUTHOCTH U3MEPEHUIM (PU3NYECKUX BEIUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHne KOCBEHHBIX H3MEPEHUN, MCCIEIOBAaHUW  3aBUCUMOCTEMN
bu3MYecKuX BETUYHMH, TPOBEpPKAa MPEIJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
OMMMCAHHBIX B  TEMATHYECKUX  paslenax  «YUEHHYECKUH  IKCIIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTHKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca @usuku yrayonséHHoro ypoBHs B 10 kiacce
OCYIIECTBISIETCS C YIETOM COJEPIKATEIBHBIX MEXKIPEIMETHBIX CBS3€H C Kypcamu
MaTEeMaTHUKH, OMOJIOTHH, XUMHUH, TeOorpaduu U TEXHOJIOTHH.

MexnpenMeTHbIE TOHSATHS, CBS3aHHBIC C M3YYCHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (pU3uMUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, HW3MEpPCHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1abopaTopusl.

Marematuka: pelmieHue CUCTeMbl YypaBHeHuid. JluHeitHas QyHKIWMS,
napabosa, rurepbona, ux rpaduku U CBOMCTBA. TpUroHOMeTpUYeCKrue (PyHKITUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO.
BekToph! 1 X MTPOEKITUU HA OCU KOOPJIUHAT, CII0KEHNE BEKTOPOB.

buonorus: Mexanudeckoe IBIKEHHE B )KUBOUW mpupone, auddysus, ocMoc,
TEIUIOOOMEH JKHBBIX OPTaHM3MOB, TETIOBOE 3arps3HEHHE OKPYKAIOIMICH CpPEeIbI,
YTHIU3alUsg OHOOPTaHWYECKOTO TOIUIMBA IS BBIPAOOTKH  «TEIJIOBOW» W
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KANMJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

XUMHUSI: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI,
MOJIb BEIIECTBA, MOJIApHAs Macca, IMOJyYeHHE HaHOMATEpPHUAJIOB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEII, KUAKOCTEH M Tra30B, KUIKUE KPUCTAIUIBI, DICKTPHUCCKHE



CBOMCTBa METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHS.

['eorpacdus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMET.

TexHomnorus: npeodpa3oBaHUE ABUKEHUN C MCIOJIb30BAHHUEM MEXAHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKUUU
(KpOHIUTENH, pemeéTyaTble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHUKE (TUPOCKOI, BOJOMET M JPYTHE), JABUTATE]Ib BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
ra3zopas3psiHbIE JTAMIIbI, TOJIYITPOBOJHUKOBBIE IPUOOPHI, T'aJIbBAHUKA.

11 KIIACC

Paznen 4. DnexrpoauHamuka.

Tema 4. MarauTtHoe noJe.

B3auMomelicTBHUE TOCTOSIHHBIX MAarHATOB M IMPOBOJHUKOB C TOKOM.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMND cyneprno3unuun
MAarHUTHBIX NOJIEH. JIMHUM MarHUTHOW MHIYKIUH.

MarHutHoe 1oJjie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJIHUKA, KaTYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amnepa, €€ HanpaBJI€HUE U MOJTYJIb.

Cuna JlopeHna, e€ HampaBjieHUE W MOAYJb. JI[BUXKEHUE 3apsHKEHHOM
YaCTHIIBI B OJHOPOTHOM MarHuTHoM moJje. Pabora cunbl Jlopenna.

MarnautHoe nosie B Bemectse. DeppoMarHeTuky, rapa- U J1MaMarHeTUKHU.

TexHuueckne yYCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHL: MPUMEHCHUE

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
JleMoHCTpanuu.

Kaptyna J1wmHMM  WHAYKOMA  MardHuTHOTO  MOJS  TOJIOCOBOTO U
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptuHna nuHMII MAarHMTHOW MHAYKIMWA TOJNS  JUIMHHOTO  MOPSIMOTO
MPOBOJIHMKA ¥ 3aMKHYTOT'O KOJIBIIEBOTO MTPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmkeHus mydyka SJIEKTPOHOB B MAaTHUTHOM TIOJIE.

[TpuHuMn JNEUCTBUS AJIEKTPOU3MEPHUTEIILHOIO npubdopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Y4eHn4eckuii SKCIIEPUMEHT, JIA00paTOPHBIC PAOOTHI, MPAKTUKYM.

HccnegoBanre MarHuTHOTO MOJI HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETHKOB.

Hccnenoanue AeiCTBUS NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amriepa.

N3ydenune 3aBUCMMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIMM HA OCHOBE U3MEPEHUS CUIIBI AMIiepa.

Tema 5. DnekTpoMarHuTHasE UHAYKIIHUSL.



SIBneHne ANEeKTpOMarHuTHOM HMHAYKIUU. [IOTOK BekTOpa MarHWTHOU
uHaykuun. OJIC uHaykuuu. 3akoH AJIEKTpOMarHuTHoM wuHaykuuu Dapanes.
Buxpesoe anektpuueckoe noise. Toku Dyko.

O/JIC uHAYKIMH B MPOBOJHUKE, NBMXKYLIEMCS B OJHOPOAHOM MarHUTHOM
noJe.

IIpaBuino Jlenna.

NunykTtuBHOCTh. KaTymka MHAYKTMBHOCTM B ILENM IIOCTOSHHOIO TOKA.
SAsnenue camonHaykuuu. 9J1C caMOMHIYKIIMH.

OHeprusi MarHUTHOTO IOJISI KaTYIIKH C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuuecKkue yCTpONCTBA M TEXHOJIOIMYECKHE MPOLECCHI: MHIYKIIMOHHAsS
1e4b, COJICHOU], 3aI1UTa OT 3JEKTPU3ALNH TEJl IPU JIBH)KEHUU B MAarHUTHOM I10JI€
3eMIIH.

JleMoHCTpauuu.

HabnroneHue siBIeHus 3I€KTPOMAarHUTHOM MHTYKIIHH.

Uccnenosanne 3aBucumoctn OJIC MHAYKIMH OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MOTOKA.

IIpaBuino Jlenna.

[Tanenurie MmarHuTa B alFOMUHUEBOM (MEIHOM) TpyOE.

SIBneHne caMOMHIYKIIMH.

NccnenoBanue 3aBucumocty JJJC caMOMHIYKIUNA OT CKOPOCTH U3MEHEHHUS
CHJIBI TOKA B LIEMN.

Y4yeHn4eckuit SKCIIepUMEHT, JIa0OpaTOpHBIC PAOOTHI, MPAKTUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW MHIYKIUU.

OnpeneneHre MHAYKIUU BUXPEBOTO MAarHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3nen 5. Konebanusa v BOTHBL.

Tema 1. Mexanunueckue KoieOaHusl.

KonebarenbHas cucrema. CBOOOHBIE KOJICOAHUSI.

I"apmonunyeckue konebanusi. Kunematuueckoe U JUHAMUYECKOE OMHMCAHME.
DHepreTUYEecKoe ONHcaHue (3aKOH COXPAHEHHS] MEXaHWYeCcKO sHepruu). BoiBoj
JUHAMHYECKOTO ONMHMCAaHUS FapMOHMYECKHX KOJIeOaHUN M3 UX SHEPreTHYEeCcKOro u
KMHEMaTUYECKOT'O ONHUCAHMUSL.

Amiumnryaa u dasza xonebanuil. CBsi3b aMIUTUTYIbl KOJeOaHUN UCXOAHOMN
BEJIMUMHBI C aMIUITUTYyAaMH KoJieOaHU €€ CKOPOCTU U YCKOPEHHUSL.

[lepuon m uacrota koseOanuii. Ileproa ManmbiX CBOOOTHBIX KOJICOAHMIA
MaTeMaTH4ecKoro masiTHuka. Ilepros CcBOOODHBIX KOJEOAHUN TPYKMHHOTO
MasTHHKA.

[lonsiTue o 3aryxarolmux KojeOaHusX. BbIHy>XIeHHble KoieOaHuUs.
Pe3zonanc. Pe3onaHcHas kpuBas. BimMsHue 3aTyxaHus Ha BHJ PE30HAHCHOU
KpUBOMl. ABTOKOJIE0AHUS.

TexHUUecKue yCTpONCTBA U TEXHOJOTHYECKUE MTPOLIECCHI: METPOHOM, 4achl,
KayeJsu, My3blKaJIbHble€ HHCTPYMEHTHI, celicMorpad.

JlemoHcTpanum.

3anuch K0i1e0aTeNbHOTO ABMKECHUS.



Habmtoienne He3aBUCUMOCTH TIEpUO/ia MaJbIX KOJeOaHuil Tpy3a Ha HUTH OT
aAMIUTUTY IbI.

HccnepoBanue  3aTyXamlIIMX KOJEOAaHW M 3aBHCHMOCTH  IE€pUOJA
CBOOOJHBIX KOJIEOAHHI OT COMPOTUBIICHUS.

HccnepoBanne KoneOaHWii TIpy3a HAa MACCUBHOM TMpPYXHHE C LEJBIO
dbopMupOBaHUA MTPEICTaBICHUM 00 WCAIbHON MOJENN PYKHHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH NPU KOJIeOaHUIX I'py3a Ha MPYKUHE.

HccnenoBanue BbIHYKIEHHBIX KOJICOaHU.

Habmtoienue pesonanca.

VY4eHnuecKkuil IKCIEPUMEHT, JJAOOpaTOPHBIE Pa0OTHI, IPAKTUKYM.

N3mepenue nepuona CBOOOJHBIX KOJEOAHWM HUTSHOTO U MNPYKUHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JABM>KEHUS TeJa B X0/I€ KOJIeOaHUM Ha YIIPYTroM IO/BECE.

N3yuyeHue ABMKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTHH B IPY>KUHHOM MAsITHUKE.

HccnenoBanue yObIBaHUS aMILIUTY/IbI 3aTyXaIOMINUX KOJIEOaHUM.

HccnenoBanue BIHYXACHHBIX KOJIEOAHUIA.

Tema 2. DieKTpOMarHuTHbIE KOJIEOaHUSI.

Konebarenbublii kKOoHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS B
ueanbHOM KoJsiebatenbHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsiia KOHJEHcaTopa ¢ aMIUIUTYI0M CUJIbl TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€ATbHOM KOJIE0aTeIbHOM KOHTYPE.

3aryxaromue AJIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1cHHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

IlepemenHblii TOK. MOIIHOCTP TEPEMEHHOrO0 TOKA. AMIUIUTYJHOE U
NEHCTByIOIIEEe 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCHMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CunyconIabHBIA MEPEMEHHBIN TOK. Pe3uCTOp, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LE€NU CUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

WneansHblii Tpancpopmarop. IIpousBoacTBo, mepenaya U moTpedsieHHE
DIEKTPUYECKOU IHEPTUU.

DKOJIOTMYECKHE PHUCKM MpU MPOU3BOJACTBE 3JEKTpo3Hepruu. KynpTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA M TEXHOJOIMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

JleMoHCTpauuu.

CBOOOIHBIC AIEKTPOMATHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTh YacTOThl CBOOOJHBIX KOJ€OaHWH OT MHAYKTUBHOCTH H
€MKOCTH KOHTYpA.

OcuusiorpaMMbl AIEKTPOMArHUTHBIX KOJICOAHMIA.

I'enepaTop He3aTyXaroMMX JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopneinb 3IeKTPOMAarHuTHOTO TeHEepaTopa.

BbiHyKI€HHBIE CUHYCOMIaIbHbIE KOJICOaHMSL.

Pesucrop, karymka MHIYKTUBHOCTH U KOHICHCATOp B LIENHU IEPEMEHHOIO
TOKA.



Pe3onanc mnpu mnociaeaoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoWCTBO ¥ IPUHITUI ICUCTBUS TpaHchopMmaTopa.

Mopeinb TMHUY 3JIEKTPONEPEIayn.

Y4eHnueCcKui IKCIEPUMEHT, JJaOopaTOpHBIE Pa0OTHI, MPAKTUKYM.

N3yuenune tparncopmaropa.

Hccnenoanne mepeMEHHOTO TOKA 4Yepe3 MOCIEI0BATEIIBHO COEAUHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

Hab6nronenue 35eKTpoMarHiTHOTO pe30HaHca.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMU EPEMEHHOTO TOKA.

Tema 3. MexaHUYECKHUE U DIEKTPOMArHUTHBIE BOJIHBI.

MexaHuueckue BOJIHBI, YCIIOBHA HUX pacnpocTpaHeHus. Ilonepeunsie u
IIPOJOJIBHBIE BOJHBL. llepron, CKOpOCTh pAcCHpOCTpPAHEHHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpa)XCHHE, IMpeJoMJIeHUE, MHTephepeHIus U
U pakius.

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

[IIyMoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS M3JIyYEHUS 3JI€KTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJIH:  OTPaXEHHUE,  IPEIOMIICHHUE,
noJIsipu3aLusl, MHTeppepeHLus U nudpakuus.

[IIkayna 371eKTPOMArHUTHBIX BOJIH. [IpuMeHeHne 3JIeKTpOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNEBUAEHUS. Paguosokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CpeJbl.

TexHHuecKkue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusp,
yJIbTPa3BYyKOBasl TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

JleMoHCTpanuu.

OO6pa3zoBaHue U pacpoOCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Kone6mromieecs Teso Kak UICTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmoienue otpaskeHus U NpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeninm u qudpakiini MEXaHUYECKUX BOJTH.

AKyCTHYECKHI pE30HAHC.

CBoiicTBa yapTpa3ByKa U €ro IpUMEHEHHUE.

HaGmonenue cBsi3u T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOW U
Y4aCTOTON KOJIeOaHMIA.

UccnegoBanne  CBOWMCTB  JJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaKECHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, UHTephepeHIIus.

OGHapyxeHue nHPpaKpacHOro U yiabTpahruoIECTOBOTO U3ITYUYEHUH.

VY4yeHnueckuil SKCIIepUMEHT, JIa0OpaTOpHbIE PaOOTHI, MPAKTUKYM.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. OnTuka.

[IpssMonMHEHOE pacIpOCTpaHEHHE CBETA B OJHOPOAHOM cpexe. JIyu cBera.
To4euyHbIll HICTOYHUK CBETA.



OTtpaxxenue cBeta. 3akOHBI OTpaxkeHHsl cBeTa. [locTpoeHue n3o0pakeHu B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3akoHBI MpPEIOMIICHUS CBeTa. AOCONIOTHBIN
nokaszaresib  npenomiieHda.  OTHOCHUTENBHBIM — MOKa3aTeiab  IPEIOMIICHUS.
[IOoCTOSIHCTBO 4YacTOTBI CBE€Ta M COOTHOILIEHHWE JJIMH BOJH IMpU MEPEXoJe
MOHOXPOMAaTHYECKOTO CBETA Yepe3 IPAHMILY pa3fena IByX ONTUYECKHUX CPEl.

Xona nyueit B mpuszme. [Jucnepcusi cBeta. ClioxHBIM cocTaB 0eIoro cBeTa.
IIBer.

[TonHoe BHyTpeHHEEe oTpakeHue. IIpeaenbHplil yroy MoJHOro BHYTPEHHETO
OTPaKECHMUS.

CobOuparoniie U pacceuBaromde JUH3bI. ToHKas JuH3a. DOKyCcHOE
paccTosTHUE W ONTHYECKass CUja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
paccTOsIHUS TOHKOM c(epruyeckoil JMH3bI OT €€ F€OMETPUH U OTHOCHTEIHHOTO
ITOKA3aTeIIs MPEITOMIICHUSL.

@opMmyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIEro JUH3Y MOJ MPOU3BOJBHBIM YIJOM K €€ IJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTtuyeckue npudopsl. Pa3pemaronias cnocoOHOCTh. ['1a3 Kak onTuveckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Uutepdepenius ceta. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl KilacCMYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [dudpakuvionHas pemérka. YcioBue HaOIIOACHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.

TexHuyeckne yCTpOMCTBA M TEXHOJOTHYECKME ITPOLIECCHI: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MUKpPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETICHUE
ONITUKU, BOJIOKOHHAS ONTHKA, TU(DPaKIIMOHHAS peIIETKa.

JlemoHcTpanum.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeaoMIIEHUs CBETA.

Habtoienue noaHoro BHyTPEHHETo oTpaskeHus. MoJienb cBeToBo1a.

Uccnenoanne xoJa CBETOBBIX IMYYKOB Yepe3 IUIOCKOMAPAIIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habnronenue natepdepeHunn crera.

Habmronenne iBETOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu ceera.

N3ydenune nudpakiiMOHHON peIIETKH.

Ha6nronenue nudpakiimoHHOTO CIEKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nonsipuzanuu cBeTa.



[IpumeHeHue MONSIPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HAMPSHKEHUH.
Y4eHnuecKkuil IKCIEPUMEHT, JJaOOpaTOpHBIE PaOOTHI, MPAKTUKYM.
N3mepenune nokazaTens NpeJOMIICHHS CTEKIIA.

UccnenoBanne 3aBUCHMOCTH (OKYCHOTO PACCTOSIHHS OT BemecTBa (Ha
pUMEPE KUJKHUX JIHH3).

N3mepenne pOKyCHOTO pacCTOSHUS PACCEUBAIOIINX JINH3.

[TomyuyeHue n300paXkeHUs: B CUCTEME U3 IUIOCKOTO 3epKalia U JIUH3BI.

[Tonyuenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKOMNYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEepeHny U Mossipu3aiuu CBeTa.

N3ydyenne  monspu3allil  CBETA, OTPAXEHHOrO OT  IOBEPXHOCTHU
JARJIEKTPUKA.

N3yuenune unTepPEepeHIINM JIa3epHOTO U3ITyYCHHS Ha IBYX ILETISX.

Habnronenue aucnepcum.

Habnronenue u ucciegoBanue TUPpakiiuOHHOTO CIEKTPA.

N3mepenune IMHbI CBETOBOUM BOJIHEI.

[Tonydenue cniekTpa U3MTy4eHUsI CBETOMOAA MPU OMOIIM JTU(PpaKIIMOHHON
PELIETKHU.

Paznen 6. OcHOBEI clielIMaIbHON TEOPUU OTHOCUTEIIBHOCTH.

['panupl  TPUMEHMMOCTH  KJIACCMYECKOW  MexaHuku. IlocTynarsl
CIEIHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaid. lIpeoOpazoBanus JlopeHiia.
Ycnoue mnpuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpAIIECHUE JJINHBI.

DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b Macchl € SHEPTUEH U UMITYJILCOM PEINSTUBUCTCKON YaCTULIbl. DHEPTHS
MOKOS.

TexHuyeckre yYCTpOHMCTBA M TEXHOJOTMYECKUE TMPOIECChl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

VYueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHne UMIyJIbCa M SHEPIHMM  PEISTUBUCTCKMX YacTull (1O
dboTorpadgusiM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBanroBas usuka.

Tema 1. KopnyckynsipHO-BOJIHOBOM yanu3M.

PaBHOBecHOE TemioBOE M3NMyueHHe (M3IIydeHHe abCOTIOTHO YEPHOTO Teja).
3akoH cmemnienus: Buna. 'unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIHC (POTOHA.

dororddext. Onbiter A. I'. CtoneroBa. 3akoHsl poTodddekra. YpaBHEeHHE
OunmenHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenne cBeta (B YacTHOCTH, JaBJieHHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 W aOCOJIIOTHO OTpaXkarollylo moBepxHocTh). OmbiTel 1. H.
JleOenena.

BonHoBeie cBoricTBa yactull. Bonuel e bpoiins. [Inuna BosnHb! ae bpousis u
pasMepbl 00ONacCTH JIOKAJIM3alMU JBWXKYyIleWcs yactuubl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. {udpakiius 31eKTpoHOB Ha KpUCTaIIaX.

Crenuguka usmepennit B Mukpomupe. COOTHOIIEHHsI HEOMPeIeAEHHOCTEH
['eitzenoOepra.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: CIEKTPOMETP,
dotorneMeHT, GOTOAATYMK, TYHHEIBHBIM MMKPOCKON, COJHEYHas OaTaped,
CBETOUO/.

JleMoHCTpauuu.

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHEHTHETO PoTOdPPeKTa.

HccnenoBanne 3aBUCUMOCTH  CONPOTUBIICHUS  IMOJYNPOBOJHUKOB  OT
OCBEIIEHHOCTH.

CBeToano.

Conneunas Oarapest.

Y4yeHnueckuit IKCIIepUMEHT, JIabOpaTOpHbIE PAOOTHI, MPAKTUKYM.

Hccnenoanue Gporopesucropa.

N3mepenue noctosHHoi [lnanka Ha ocHOBe HccnenoBanus Gotorpdekra.

Hccnenoanne 3aBUCMMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSIKEHUS.

Tema 2. @usnka aroma.

OnbITEl IO MCCIENOBAHUIO CTpoeHUs atoma. IlnmaHerapHas moxenbs atoma
Pezepdopaa.

[Toctynatel bopa. U3nyuenue u noriomenne GoToHOB MPU NEPEXOAE aTOMa
C OJTHOTO YPOBHS DHEPIMU HA APYTOM.

Bunsl cnextpoB. CriekTp ypOBHEN 3HEPTHH aToMa BOJOPO/IA.

CrioHTaHHOE U BBIHYXIACHHOE U3JIydeHHE cBeTa. Jlasep.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: CIIEKTPAIBHBIN
aHaJIn3 (COEKTPOCKOMN), Ja3ep, KBAHTOBbII KOMITBIOTE.

JleMoHCTpauuu.

Mopens onbita Pesepdopra.

Habmronenune nuHEHYaTHIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHUL.

Onpenenenve JIMHBI BOJIHBI JA36PHOTO U3TyYEHHUS.

VYyeHnueckuil SKCIIepUMEHT, JIa0OpaTOpHbIE PAOOTHI, MPAKTUKYM.

HaOnronenue nuHedyaToro crekTpa.

HccnenoBanne cnekTpa pazpekKEHHOTO aTOMapHOTO BOAOPOJA U U3MEPEHNE
nocrosiHHoM Pundepra.

Tema 3. @u3nka aTOMHOTO SIIpa U SJIEMEHTAPHBIX YACTHII.

Hyxnonnas monens sanpa ['eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio saapa. M30tomsr.

PamnoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIM U TO3UTPOHHBIN OeTa-
pacnaz. ['amma-u3imydeHue.

3aKOH paguOaKTUBHOIO pacnaia. PannoakTHBHBIE W30TONBI B MPUPOJE.
CBoiicTBa MOHU3HUPYIOLIErO W3JIy4YeHUs. BiusHuEe paanoakTHBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli PoH n3inydenus. JJozumerpusi.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledext maccsl siapa.

Anepnsie peakuuun. Jlenenue u cuHTE3 Anep. SAAEpHBIE pPEAKTOPHI.
[IpoOnembl ynpaBliIeMOro TEPMOSIEPHOTO CHUHTE3a. DKOJOTUYECKHE aCIEKThI
pa3BUTHS SIACPHON SHEPTETUKHU.

Metoabl perucTpaluy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIBHBIE B3aUMOJACUCTBUSA. bapuOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CrannapTHO Mozenu. KBapK-TJIFOOHHAs MOJENb aIpOHOB.



®usuka 3a npenenamu CtaHgapTHON monaenu. TéMHas maTepus U TEMHas
DHEPIUsl.

EnuncTBO usnyeckoit KapTUHBI MUpA.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JTO3UMETP,
KaMmepa BuiibcoHa, siepHBIN peakTop, TEPMOSICPHBIN peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Y4yeHnueckuit SKCIIepUMEHT, JIa0OpaTOpHbIE PAOOTHI, MPAKTUKYM.

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

WccnenoBanue paguoakTUBHOTO (POHA € UCIIOJI30BAaHUEM J03UMETPA.

N3yuenue normoiieHus 0eTa-4acTull aTFOMUHUEM.

Pazpnen 8. DnemMeHTBl aCTPOHOMUU U aCTPODUIUKH.

Otanbel pa3BUTUA acTpoHOMUHU. lIpukiamHoe W MUPOBO33PEHUECKOE
3HauUE€HUE AacTpOHOMHUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKU JUIsI OOBSICHEHUS
MPUPOJIbI KOCMHUYECKUX OOBEKTOB.

Metonbpl aCTpOHOMHUYECKHUX HCCIeNOBaHUN. (COBPEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PaAOTEIECKOIbI, BHEATMOC(EPHASI ACTPOHOMHSI.

Bug 3Bé3nHoro neba. Co3Be3nusi, spKue 3BE3bI, IJIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoJiHIIa U 3BE3].

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. /[narpaMma «CHEeKTpalbHBIN KIacc
— CBETHUMOCTbB». 3BE3[IbI IJIaBHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CcTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJiHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii Iyt — Hama I'amaktuka. Ilonoxxenue m nuxxkenue CoiHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. UEpHBIE ABIPHI B sSApax
TaJIAKTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:1a. Paz0eranue ranakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHHUE.

Macimrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yyennueckue HaOIIONCHMUS.

Hab6nronenus 3B€3mHOTO HeOa HEBOOPYKEHHBIM TJIA30M C HMCIIOJIH30BAHUEM
KOMITBIOTEPHBIX TPUIIOKCHHUH JJIsT OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0ObEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MoJIyliapusi U sIpKue
3BE3/bI.

HabGmonenuss B Teneckon JlyHbI, IUTaHeT, TyMaHHOCTEH M 3BE3JIHBIX
CKOIUICHUU.

DU3NUYECKUN IPAKTUKYM.

Cnioco0bl nu3mepenus (U3NIECKUX BETUUYMH C UCIOJIb30BAHUEM aHAJIOTOBbIX
U UU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEIUYUH.
OueHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHne KOCBEHHBIX H3MEPEHUN, MCCIEIOBAaHUW  3aBUCUMOCTEMN
bU3MYeCKUX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMNOTe3 (BBIOOp W3 pador,



OMMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUEHHYECKHH  HKCIIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM)).

Ponr ¢u3ukn u acTpoHOMHM B HSKOHOMHYECKOHW, TEXHOJIOTHYECKOM,
COLIMAJILHON M 3THUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KApTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM UM  MPOTHOCTHYECKON  (DyHKIIMIA
¢duznyeckoil Teopuu, posb GU3NUECKON TeOpUu B (OPMUPOBAHUU NPEACTABICHUI
0 (pu3nuecKkoll KapTUHE MHUpaA, MECTO (PU3NUECKON KAPTUHBI MUpa B OOLIEM pATY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpenMeTHbIE CBA3H.

N3yyenne Kkypca ¢uszuku yriuyonéHHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCS C YUETOM COJEPKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOIOTHH.

MexnpenMeTHbIe MOHSATHUS, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAay4YHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pU3MyecKas BEJIMYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HW3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBast 1ad0pATOPHUSL.

MaremaTuka: peIIEHHE CHCTEMBl ypaBHEHHU. TpPUTOHOMETpHYECKHE
(yHKLIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO. BEKTOPHI M MX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogHble 3neMeHTapHBIX (yHkuud. [Ipu3Haku mnogoOus TPEYroJbHUKOB,
oTpejiesieHHE IUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonorust: snexkTpuueckue SBICHUS B JKUBOM Mpupoje, KojeOaTeiabHbIe
JNBIWKEHUS B JKMBOM TNPHUPOJE, SKOJOTMYECKHE PHUCKHM TIPH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPY)KAIOIIEW  cpensl,
yJIbTPa3ByKOBasl JHAarHOCTMKAa B MEIWLHMHE, OINTHYECKHE SBIEHUS B JKUBOU
IIPUPOJIE.

XUMHSA: CTPOEHHME aTOMOB W MOJEKYJ, KPUCTAUIMYECKAasl CTPYKTypa
TBEPABIX  TEJN, MEXaHU3Mbl OOpa30BaHMS  KPUCTALIMYECKONM  pPEIIETKH,
CIEKTPAJIbHBIA aHAIIN3.

['eorpadusi: MarHuTHblE TIONIOCAa 3€MIIM, 3aJIe)KU MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

TexHOnOrus: NPUMEHEHHE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOro TOKA, MHAYKIUOHHAs IeYb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOABUraTelb, pajaap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meuyb, ynpTpa3ByKoBas JIHArHOCTUKAa B TEXHHKE,
NPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi Oarapesi, CIyTHUKOBBIC
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.

IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHHM A ITPOI'PAMMEI 110
OU3NUKE HA YPOBHE CPEJAHEI'O OBIIEI'O
OBPA3OBAHUAIIMYHOCTHLIE PE3YJIbTATDBI

JIMHHOCTHBIE PE3VYJIbTATDI

JIMuHOCTHBIE pe3yibTaThl OCBOCHHsS y4yeOHOro mpeamera «Du3mKay
JOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIMXCSl PYKOBOACTBOBATHCS



chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  yOEKIEHUW, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPaCIIMPEHHE >KU3HEHHOTO
ONBITA U OMNbBITA JAEATEIBHOCTH B IPOLIECCE pean3alMy OCHOBHBIX HAIIPABIICHUHN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCJIE B YACTH:

IPAXKIAHCKOIO BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCThH TPAKIAHCKON MO3UIIMK 00YyYaIOIErocs Kak aKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUMUCKOTO OOIIECTBA;

OPUHATHE  TPAJAMIMOHHBIX  OOIIEYEIOBEUECKHX T'yYMAaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBHOCTh B MHTEpPECAX TPaKIAHCKOTO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alIluy;

YMEHHUE B3aMMOJIECTBOBATh C COLUMAIIBHBIMUA MHCTUTYTAMU B COOTBETCTBUU
¢ uX QYyHKIMSIMU U Ha3HAYEHUEM;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH.

MMaTPUOTUYECKOTO BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTD POCCHICKOM TPaXJaHCKOU WJIECHTUYHOCTH,
MaTPUOTU3MA;

LICHHOCTHOE OTHOLICHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKE.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSIL:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAlMI0O U NPUHUMATh OCO3HAHHBIE pPEIlEHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B
JIEATEIbHOCTH YUEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyLIETO.

ACTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOUYAs OCTETHUKY HAay4HOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOT'O BOCIIUTAHUS:

MHTEpPEC K pa3InyHbIM cdepam MpoPecCHOHAIBHON NeATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynymier mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 001aCTH
(bU3UKY HA TPOTSHKEHUU BCEH JKU3HM.

JKOJIOTMYECKOTIO BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh HKOJIOTMYECKON KYyJNbTYpbl, OCO3HAHHE TJI00ATBHOTO
XapakTepa 3KOJOTHYECKUX MPoOIeM;

IJIAHUPOBAHWE M OCYLIECTBJICHHUE JEWCTBUM B OKPYXKAKOLIEH Cpele Ha
OCHOBE 3HAHUS LEJIE YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

paclIMpEHnEe OmbITa JEITEIBHOCTH 3KOJOTMYECKOW HAINpPABICHHOCTH HA
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe.

LHEHHOCTHA HAYYHOTO MTO3HAHUS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;



OCO3HAHME LIEHHOCTHM HAyYHOW JEATEIIbHOCTH, IOTOBHOCTb B IIPOLECCE
u3ydeHus  (QU3MKH ~ OCYHIECTBIATH MNPOEKTHYI0O U HCCIEIOBATEIbCKYIO
NEATEIbHOCTh UHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbI

[To3HaBaTeNbHbIE YHUBEPCAJIbHBIE YU€OHbIE IEHCTBUS

ba3oBeie nornueckue AeUCTBUS:

CaMOCTOATENIbHO  (OPMYJIMPOBAaTH M aKTyallM3UpOBaTh  MIpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpeNeNsaTh UENN MAESITeIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHKEHUS,

BBISIBJISITH  3aKOHOMEPHOCTH Y TPOTHUBOPEYMsI B  pPaccMaTpUBAEMBIX
(bU3UYECKUX SIBICHUSX;

pa3pabaThiBaTh IUIAH PEMICHUS MPOOJEMBI ¢ YUETOM aHAIM3a MMEIOITUXCS
MaTepHATbHBIX M HEMATEPHUATbLHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B  JIEATCIBHOCTh, OIICHMBAaTh COOTBETCTBHE
pPE3ybTATOB MEJISIM, OIICHUBATh PUCKHU MOCIICICTBUNA NEATSILHOCTH,

KOOPJMHUPOBAaTh W  BBIMOJHATH pabOTy B  YCIOBUAX PEaTbHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINLJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBrle uccienoBaTeabCKue 1EUCTBUS:

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBHIMU TOHSATUSMU U METOJaMU
bu3nYecKoil HayKH;

BJIA/ICTh HABBIKAMU y4€OHO-MCCIIEI0BATEIHCKON U TPOCKTHON JEATEIbHOCTH
B 00ylactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJ/IOB pelIeHUs 3a1ad (U3MYECKOTO CONCpKaHUs, MPUMEHEHHUIO Pa3TUIHBIX
METO/IOB ITO3HAHMSI,

BIIQJICTh BUIAMHU JCATEIBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHUS, €r0
WHTEPIpPETAlUNA, TMPEeOOpa3oBaHUI0 ¥ TPUMEHEHHIO B Pa3IMYHBIX YUYEOHBIX
CUTYalLUsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISBJISATh TPUYMHHO-CIICACTBEHHBIC CBSA3M M aKTyaJIM3WpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHWs, HaXOIAUTh apTyMEHTHI JIsl JI0Ka3aTEeIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MApaMETPhl U KPUTEPUHU PEIICHHUS,;

aHAIM3UPOBATh TMIOJYYEHHBIE B XOJAC pEIICHHUs] 3aJadyd  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U (OPMYJIHpPOBaTH COOCTBEHHBIC 334yl B 0Opa30BATEIHHOU
NESATEeITLHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

yMETh TIEPCHOCHUTH 3HAHUSA 10 (U3HKE B MPAKTHYECKYIO 001acTh
KU3HEJIEATETbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JI1acTel;

BBIJIBUTaTh HOBBIE UJEH, NPEJIaraTh OpUruiHaIbHbIE MOAXOAbl U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

PaboTa ¢ uadopmanmeii:



BIIQJICTh HABBIKAMHM MOJTy4YeHUs WHPOpMauu (PU3NIECKOTO COACPKAHUSI U3
WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBIISATh TIOWCK, aHAJH3,
CUCTEMATHU3AIMIO W WHTEPIPETAINi0O MHPOPMAIMKU PA3IUIHBIX BHIOB W (HOpM
MIPEICTABIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

WCIIOJIh30BaTh  CpPeACTBa HWH(GOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3ajlad ¢ coOmofeHrueM TpeOOBaHUN JProHOMMKH, TEXHHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TMPaBOBbIX U  OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 06€301aCHOCTH;

CO3/71aBaTh TEKCThl (PU3UYECKOTO COJAECpPKAaHUA B Pa3IUYHbIX (dopmarax ¢
y4€TOM Ha3HAYeHUsI UHPOPMAIIUU U TIEJICBOM ayIUTOPUH, BEIOUpAsi ONITUMATIBLHYIO
dbopMy TIpeCcTaBICHUS U BU3yaIU3alUu.

KoMMmyHUKaTHBHBIC YHUBEpCATbHBIC YICOHBIC TCHCTBUS:

OCYIIECTBISATh OOINEHHWE Ha YypokaXx (HU3UKH W BO BHEYPOUHOM
NEeATEeITLHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHTyalldid ®  CMATYATh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO HM3J1araTb CBOIO TOYKY 3PEHUS C HCIIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHAUBUIYaJTIbHON
paboTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JCUCTBUN C y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH KaXKJ0T0 YjieHa KOJUIEKTHBRA,;

OpUHUMATh IIeIM  COBMECTHOM  JIEATeNbHOCTH, OpPraHW30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiau ¢ YY4ETOM MHEHHMH YYaCTHHKOB, OOCYXKIaTh pEe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KA4eCTBO CBOETO BKJAJa W KaXJIOTO YydJacTHHKA KOMaHIbI B
o0l pe3yJibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeayiaraTh HOBBIC TPOCKTHI, OICHUBATH HACH C IIO3WIIMM HOBU3HBI,
OPUTHHATBHOCTH, TIPAKTUICCKON 3HAYUMOCTH,

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETMUECKOE TIOBEACHHE B Pa3IMYHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.

PerynsatuBHbie yHUBEpCATbHBIC YUCOHbIE NCUCTBUS

Camoopranuzanusi:

CaMOCTOSITEIIbHO OCYIIIECTBIISATH MO3HABATEIBHYIO JEATEILHOCTh B 00IacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTEIIbHO COCTAaBJISATh TUIAH PEIICHHUS PAcUYETHBIX W KAaYCCTBEHHBIX
3aJ1a4, TUTaH BBIMTOJTHEHUS MTPAKTUYECKON PabOThI C YUETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

J1aBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUH;

JenaTh OCO3HAHHBIM BBIOOP, apryMeHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTh 32 PEIICHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;



crocoOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO JPYIULUU B 0OJACTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOITMOHAILHBIN MHTEIUICKT:

JlaBaTh OIICHKY HOBBIM CHUTYyaIlUsIM, BHOCHTh KOPPEKTUBHI B JCATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIIQZICTh HaBBIKAMHU  [IO3HABATEIIBHOW  pe(IeKCMM Kak  OCO3HAHHUS
COBEpIIAEMbIX JICHCTBUM M MBICIUTEIBHBIX MPOIECCOB, HMX pE3yJbTaTOB M
OCHOBaHMUI;

UCII0JIb30BaTh MPUEMBI pedIICKCUH IS OIEHKU CUTYaIluH, BEIOOpa BEPHOTO
pelieHus;

yMETh OIICHUBaTh PUCKHM M CBOCBPEMEHHO IPUHUMATh PEIICHHS 1O HX
CHUKCHHUIO;

OpUHUMATh MOTHBBI M apryMEHTBI JPYTUX TMpHU aHAIM3€ Pe3yJbTaToOB
NEeATETLHOCTH;

MIPUHUMATH ce0s, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apTyMEHTHI JPYTUX TPH aHAIW3€ pPe3yIbTaTOB
NEeATEeTLHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIMOKH.

B mporecce mocTrkeHUST THYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOyYarOlTUXCs

COBEPIIICHCTBYETCS IMOIIMOHAITbHBIH UHTEIUICKT, MIPEIOJIar aro AN
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHWUS, BKJTIOYAIOIICTO CIIOCOOHOCTH IOHUMATh CBOE

OMOIIMOHAJILHOE COCTOSIHME, BHJETh HANpPABJICHUS Pa3BUTHUA COOCTBEHHOM
AIMOIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
AYMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIINU, BKIIOUYAIOIICH CTPEMJICHUE K TOCTHKCHHIO I |
yCcrnexy, ONTUMHU3M, WHHIIMATHBHOCTh, YMECHHE JICHCTBOBATh, MCXOAS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH,  BKIIOYAIOMIEH  CHOCOOHOCTh  IOHUMATh  AMOIIMOHAJILHOEC
COCTOSIHUE JIPYTUX, YYUTHIBATh €r0 MPHU OCYIIECTBICHUU OOIIEHNUS, CTIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HABBIKOB,  BKIIOUYAIOIIUX  CIOCOOHOCTh  BBICTPAWBATH
OTHOIIEHUSI C JAPYTHUMH JIOAbMHU, 3a00THTHCS, MPOSBIATH UHTEPEC W pa3peliaTh
KOH(DIIUKTHI.

[MTPEIMETHLIE PE3VJIbTATBI

K xoniy o0yuenus B 10 kiacce mpeaMeTHbIE pe3yIbTaThl Ha YIITYyOJIEHHOM
YPOBHE JI0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00yYarOIUXCS YMEHHUI:

IOHMMaTh  poJib  (U3UKKM B  DKOHOMHYECKOH, TEXHOJOIMYECKOH,
HKOJIOTUYECKOM, COLIMATIBHOM U ATUUECKOHN cdepax NeATeIbHOCTH YeJIOBEKa, poJib
U MecTo (U3MKM B COBPEMEHHOM HAydyHOM KapTMHE MUpa, 3HAuYEHUE
ONHUCATENbHON, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOW M TMPOTHOCTUYECKOM
byHKIMil  puU3NYECKOl TEOpUHM — MEXaHUKH, MOJIKYJSIpHONH (U3UKH U



TEPMOJIUHAMHUKH, POJIb (DU3NIECKON Teopuu B (POPMUPOBAHUU MPEICTABICHUN O
buznyecKoil KapTUHE MUPA;

pasnuyaTh yCIOBHS MMPUMEHUMOCTH MOJENIeH (GU3MIECKUX TE U MPOIIECCOB
(sB7CHUI): WHepIUadbHAs CHUCTeMa OTcuY€Ta, aOCONIOTHO TBEPAOE TEIO,
MaTepuaibHas TOYKA, PAaBHOYCKOPEHHOE JBI)KCHHE, CBOOOJHOE TIaJcHUE,
abcomoTHO ympyras nedopmariys, abCOMOTHO yIpyroe U aOCOIOTHO HEYIIPYToe
CTOJIKHOBEHHS, MOJICNI Ta3a, MUIAKOCTH U TBEPAOTrO (KPUCTALIIUMYECKOTO) Tea,
UJCaJbHBIN Ta3, TOUEUHBIN 3apsij, OJHOPOIHOE JIEKTPUUECKOE MOJIE;

paznuyaTh yclioBUsA (IpaHHIlbl, 00JIaCTH) MPUMEHUMOCTH (U3HUUECKUX
3aKOHOB, TOHMMAaTh BceOOUIMH XapakTep (YHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHITH MEXAaHWYECKHE TIPOLECCHl U  SIBJICHUA,
UCIIOJIb3Ysl OCHOBHBIE TMIOJOKEHUS W 3aKOHbI MEXAHUKH (OTHOCUTEIBbHOCTH
MEXaHUYECKOTO JIBIKEHUS, (POPMYIIbl KHHEMATUKU PABHOYCKOPEHHOTO JIBHXKCHUS,
npeoOpazoBanusi ['anmumies st CKOPOCTH W TiepeMelleHus, 3akoHbl HbloTOHa,
MPUHIUMIT OTHOCUTEIIBHOCTU ['anmuies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI
COXpPAHECHHUS HMIYJIbCa M MEXaHUYECKON »HHEpPruH, CBsI3b padOThl CHJIBI C
M3MEHEHUEM MEXaHWYECKOW PHEPryu, YCIOBUSI PAaBHOBECHUS TBEPAOrO Tela), Mpu
TOM HCIOJIb30BaTh MAaTEMAaTUYECKOE BBIPAKCHUE 3aKOHOB, YKA3bIBaThb YCJIOBUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IMpeoOpa3zoBanmii ["anunes, BTOporo u
TPETHEr0 3aKOHOB HbBIOTOHA, 3aKOHOB COXpPaHEHUs HUMITYJIbCA U MEXaHUYECKOU
DHEPIrUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIC MPOIECCHI M SIBICHUS, UCIIOIB3YS
ocHoBHbIe MoJ10KeHuss MKT u 3aKoHBI MOJIEKYJISIPHON (DPUBUKU U TEPMOJUHAMUKH
(CBSI3b NaBJICHUSI MJICATTLHOTO Ta3a CO CPpeHEN KUHETUYECKOW dHEPTUel TEIJIOBOTO
JBWKCHHSI M KOHLEHTPALMEW €ro MOJIEKYJ, CBSI3b TEMIIEPATYpPHl BEILECTBA CO
CpeOHEW KWHETHMYECKOW JHEPruel TEIIOBOTO JABWKEHUS €ro 4YacTHll, CBS3b
JIaBJICHUSI WUJICAUIBHOIO Ta3a C KOHUEHTPAIMEW MOJIEKYJ W €ro TeMIepaTypoi,
ypaBHeHHEe MenpaeneeBa—Kianeipona, mepBbld 3aKOH TEPMOIAWHAMUKH, 3aKOH
COXpAaHECHHMS DSHEPruM B TEIUIOBBIX IIpolleccax), MpU HSTOM UCIOJIb30BaTh
MAaTEMATUYECKOE BBIPAXKCHUE 3aKOHOB, YKa3blBaTh YCJIOBUS MNPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneiipona;

aHATM3UPOBATh M OOBSACHATH DIICKTPUUCCKUE SIBIICHUS, UCTIONB3YSI OCHOBHBIC
MOJIOKEHHUSI U 3aKOHBI 3JIEKTPOJMHAMUKH (3aKOH COXPAHEHHUsI BJIECKTPUUYECKOTO
3apsaa, 3akoH KyroHa, MOTEHIMAIbHOCTh JIEKTPOCTATUYECKOTO I0JIsA, MPUHIIHUIL
CYyNEpPIO3ULUA  DJICKTPUUYECKUX  TOJEH, TMPU ITOM  YKas3blBas  YCIIOBUSA
MIPUMEHUMOCTH 3aKkoHa KyloHa, a Takke NPAaKTHYECKH Ba)KHBIE COOTHOIICHUS:
3aKoHbl OMa Ui y4yacTKa LENHU W JJIS 3aMKHYTOM AJEKTPUUYECKOU IIeNu, 3aKOH
Jlxxoyns—Jlenna, nmpaBuna Kupxroda, 3akonsr dapazes aiis 31€KTpoIu3a);

OMUCKHIBATh (DU3UYECKUE TIPOIECChl W SIBJCHUS, HCIOJIb3YSl BEIMYUHBI:
MIEPEMENICHUE, CKOPOCThb, YCKOPEHHE, HUMITYJbC TeJla U CHUCTEMbI TEJ, CHIIA,
MOMEHT CHUJIbl, JABJICHHE, IOTEHUMAJIbHAS DSHEpPrus, KUHETHUYECKAsl DSHEprus,
MEeXaHu4ecKas 3Heprusi, padora Cuibl, LEHTPOCTPEMHUTEILHOE YCKOpPEHHUE, CHUiia
TSUKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHUs, MOLIHOCTb, SHEPTUs B3aWMOJICUCTBUS
Tena ¢ 3eMel BOIM3M €€ TOBEPXHOCTH, DHEPTHUSI YIIPYTOH ieopMariiu mpy>KUHbI,
KOJIMYECTBO TEIUIOTHI, A0COJIIOTHAS TeMIIepaTypa Tena, paboTa B TEPMOJIUHAMUKE,
BHYTPEHHSSI HEPTHUS MJICATbHOTO OJTHOATOMHOTO Ta3a, paboTa UcabHOTO Ta3a,



OTHOCUTENbHAs BIAXKHOCTh Bo3ayxa, KIIJl maeanbHOro TemaoBOro JBUTrAaTENS;
AIEKTPUYECKOE MOJE, HANPSHKEHHOCTh BJIEKTPUUYECKOTO IOJIsA, HANPSKEHHOCTH
NOJII TOYEYHOTO 3apsJa WM 3apsUKEHHOIO IIapa B BaKyyMe€ U B JUAJIEKTPHKE,
ITOTEHIIAAIT AIEKTPOCTATUYECKOTO T0JI4, Pa3HOCTh NOTEHLIAAJIOB,
DNEKTPOABMKYIAs CUJa, CWiIa TOKA, HaNOpsHKEHHWe, MOIIHOCTh  TOKa,
ANEKTpUYECKask EMKOCTD INIOCKOTO KOHJEHCATOPa, CONPOTHUBIIEHUE Y4aCTKA LENU C
IIOCJIEOBATEIbHBIM M IMAPAJUICIIBHBIM COCIMHEHHEM PpE3HCTOPOB, SHEPIUs
IEKTPUYECKOTO MOJIS KOHACHCATOPa,;

OOBSICHATh OCOOEHHOCTU MPOTEKAHUS (PU3NUECKUX SIBJICHUN: MEXaHUYECKOE
JBWKEHUE, TEIUIOBOE [JBWKCHHE YACTHI[ BEIIECTBA, TEIUIOBOE pPAaBHOBECHE,
OpoyHOBCKOE JBHWXEHHE, IU(Qy3us, HCIApEHUE, KUIEHWE U KOHJEHcaIus,
IUIABJICHUE W KPUCTAJLIM3ALMS, HAIPaBICHHOCTh TEIUIONEpPEAAauy, 3JICKTpU3ALUs]
T€J, SKBUIIOTEHIUAIBHOCTH IIOBEPXHOCTHU 3aPS’KEHHOTO ITPOBOIHUKA,

MPOBOAUTEL UCCIEAOBAHUE 3aBUCHUMOCTH OJHOM (DU3WYECKOW BEIMYMHBI OT
JIPYrol ¢ HCHOJB30BAHMEM IMPSAMBIX H3MEPEHUW, MPU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUpPOBATh pPE3yJbTaThl IMOIYYEHHOW 3aBHCHUMOCTH (PU3NYECKHUX
BEJIMYMH B BUJE TpaMKOB C YYETOM aOCOJIOTHBIX MOTPEIIHOCTENW H3MEpPEHUH,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEPEHUS] (PU3NYECKUX BEIMYHMH, IPH HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHHUs, OLEHUBAaTh aOCOJIIOTHBIE U
OTHOCHUTEJBbHBIE ITIOIPEIIHOCTH NPSMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJUTH OIBITHI MO IPOBEPKE MPEMIOKEHHOW TMIOTE3bl: IUIAHUPOBATH
HKCIEPUMEHT, COOMpaTh HSKCHEPUMEHTAIBbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
NIOJIyYEHHBIE PE3YJIBTATHI U JEJIaTh BBIBOJ O CTAaTyCE MPEIOKEHHOM TUIIOTESBI;

co0roAaTh MpaBmiia O€30MaCHOTO TPpyla IpU MPOBEACHUH UCCIEI0BaHUN B
pamMKax ydeOHOIro 3KCHEepUMEHTa, NPAaKTHKyMa M y4eOHO-HCCIEeI0BATENbCKON U
MPOEKTHOM JAESTENbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB U
71a00paTOPHOTO 000PYIOBAHUS;

pemarb pacy€THhIE 3aJadyd C SBHO 3aJaHHOM W HEABHO 3aJaHHOU
(bu3nUecKoil MOJENbIO: HA OCHOBAHWM aHaJIM3a YCIIOBUS OOOCHOBBIBATH BBHIOOD
(bu3nueckoil MoAeNH, OTBEYarIIe TpeOOBAHUAM 3a7aul, TPUMEHSITh (POPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3UUECKUX TEOPHUM MPU MCIOIb30BaAHUU
MaTEeMaTUYECKUX METOJOB pElIeHUs 3a7ad, NPOBOAUTH PacyE€Tbl HA OCHOBaHUU
UMEIOIINXCS JAHHBIX, AHAJU3HPOBATh PE3YyJIbTaTbl U KOPPEKTUPOBATH METOMbI
pELIeHMs C YYETOM MOITYUYEHHBIX PE3YNIbTATOB;

pelaTh KaueCTBEHHBIE 3a/1a4M, TPEOyIole MPUMEHEHHUS 3HaHUN U3 Pa3HbIX
pa3nenoB Kypca (U3MKH, a TakKKe HHTETPAlMM 3HAHUW U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIMKJIA: BBICTPAUBATh JIOTUYECKYIO LIETIOUKY PACCYXKACHUM
C OMOPO Ha N3YUYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHME 3HAHUA Uil OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB pabOThl H3MEPUTENbHBIX MNPUOOPOB, TEXHUUYECKUX YCTPOMCTB H
TEXHOJIOTHYECKUX ITPOLIECCOB;

IPUBOJUTH NPUMEPHI BKJIa/a POCCUICKUX U 3apyOekHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLIEHWBATH MOCIEACTBUA OBITOBOW M MPOU3BOJICTBEHHOM
JIESITEIbHOCTH YEJIOBEKAa, CBA3AHHOM € (PU3MYECKHMMH MPOLECCAMH, C MO3MIMN



DKOJIOTHYECKOHN 0e30MmacHOCTH, IIPEACTABICHAN 0 pPalMOHAIIBHOM
IIPUPOIOIIOIB30BAHUY, & TAKKE PA3yMHOM HMCIOJIb30BAHUMU JOCTHKEHUN HAYKU U
TEXHOJOTHH JTs JATbHEHUIIIETO Pa3BUTHSI YEIOBEYECKOTO O0IIEeCTBA;

OPUMEHSATh Pa3IMYHbIE CIMOCOOBI paboThl ¢ HMH(OpMalHel (U3NIECKOTO
COJICp>KaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHUH,
Opu 3TOM HCHOJIB30BaTh COBPEMEHHbIE HWH()OPMAIMOHHBIE TEXHOJIOTUU IS
MOWCKa, TMepepaboOTKU ¢ TPEIbsABICHUS Y4YeOHOM U  HAyYHO-TIOMYJISIPHOMU
uH(poOpMaIuU, CTPYKTYPUPOBAHUS W HHTEpHpeTanud UHGOPMAIMH, MOTYyUYEHHON
U3  Pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH AaAHAJU3UPOBATH  IOJYy4aEMYIO
MH(OPMAIUIO U OLICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH,
TaK 1 Ha OCHOBE aHaJIM3a UICTOYHUKA UHPOPMAIIUK;

IIPOSIBIIATH OpraHU3alMOHHbIE 51 [I03HAaBaTEJIbHbIC YMEHUS
CaMOCTOSITEJIbHOTO TMPUOOPETEHUsT HOBBIX 3HAHUW B TPOIECCE BBIIOIHEHUS
IIPOEKTHBIX U Y4EOHO-UCCIEA0BATEIbCKUX PAdOT;

paboTatb B TIpyNNe€ C HCIOJHEHUEM paA3JIMYHBIX COLUAIBHBIX PpOJIEH,
IUIAaHUPOBATh pPAa0OTy TPYNIbl, PALMOHAIBHO PACHpPENENsATh JEATEbHOCTh B
HECTAHJAPTHBIX CUTYalHsIX, AIEKBATHO OLICHUBATH BKJIAJ KAKJIOI0 U3 YYACTHUKOB
TPYIIIBI B PEIIEHUE PacCCMaTPUBAEMOMN MPOOIIEMBI;

MPOSIBJISITh MOTHBALMIO K Oyaymied npodecCHuoHanbHOW NEATEIbHOCTH 10
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K konny oOyuenus B 11 xinacce nmpeaMeTHbIe pe3yIbTaThl Ha yIriayOlIEHHOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh Yy 00yYarOIIMXCS YMEHU:

MOHUMATh POJib (PU3UKH B SKOHOMUYECKOH, TEXHOJIOTHYECKOM, COITMATIbHON
U OTHUYECKOM cdepax MeSITEIbHOCTH 4YEJIOBEeKa, pPOJb W MecTo (u3uku B
COBPEMEHHOW HAY4YHOW KapTUHE MHPa, pPOJb AaCTPOHOMHU B IIPAKTUYECKOH
JEATEIBHOCTH  YeJIOBEKa U JAJbHEHIIEM HAayYHO-TEXHUYECKOM Ppa3BUTHH,
3HAYEHUE ONMUCATEIBHOM, CUCTEMATU3HUPYIOLIEH, O0OBACHUTETHHOU 51
MPOTHOCTUYECKON  (GyHKIUH  (usznueckoll Teopun —  DIEKTPOJIUHAMUKH,
CHEeUaIbHOW TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOM (PU3MKH, poib (HU3UUECKOU
Teopud B (HOPMHUPOBAHUM MPEJACTABICHUN O (U3MUECKOW KapTHUHE MUPA, MECTO
(bu3nUecKoil KapTUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUM O TIPUPO/IE;

pa3ianyaTh yCIOBUS MPUMEHUMOCTU MOoeNiel (PU3NUYEeCKUX TeJl U MPOILIECCOB
(siBE€HUI): OJHOPOIHOE DBJIEKTPUUYECKOE W OJHOPOAHOE MAarHUTHOE MOJH,
TrapMOHUYECKHUE KOJICOAHUS, MAaTEMAaTUYECKUN MasTHUK, WJICATbHBIN MPY>KUHHBIN
MasiTHUK, TapMOHUYECKUE BOJIHBI, MICAIbHBIM KOJeOaTeabHBbIH KOHTYpP, TOHKas
JIUH3a, MOJIEJIEN aTOMa, aTOMHOTIO SJIpa U KBAHTOBOM MOJIECJIN CBETA;

pasnuyaTh ycJIOBUS (TpaHMIb, OO0JAacTH) NPUMEHHUMOCTH (PU3UUECKHX
3aKOHOB, IOHMMATh BCEOOHIM XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH AJIEKTPOMArHUTHBIE MPOLECChl W SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIE TOJOKEHUS M 3aKOHBI JJIEKTPOJAMHAMUKHU U CHELUUAJIbHOU
TEOPUH OTHOCHUTEILHOCTH (3aKOH COXPAaHEHMs SJEKTPUYECKOTO 3apsiia, Cuia
Awmnepa, cuna JlopeHna, 3aKOH 3JIEKTPOMArHUTHOW WHAYKUWHU, MpaBuio JleHna,
cBa3p OJIC caMOMHAYKUMHM B DJIEMEHTE JJIEKTPUYECKOM LENU CO CKOPOCTHEO
W3MEHEHHsS] CWIbl TOKA, IMOCTYJIAThl CHELUAJIbHOM TEOPUM OTHOCUTEIBHOCTU
OiHIITEITHA);



aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOIIECCHI U SIBICHHUS, UCTIONb3YS
MOJIOKEHUST KBaHTOBOW (pu3uku (ypaBHeHWe OiHmTENHHa 1t doTodrddexra,
IIEPBBIA U BTOPOM NOCTYJIaThl bopa, MPUHIIKAII COOTHOIIEHUSI HEONPEAETEHHOCTEN
['eit3enOepra, 3aKOHbI COXpPAaHEHUs 3apsAA0BOrO M MAcCOBOIO YUCEN U 3HEPIUU B
AJIEPHBIX PEAKLHUAX, 3aKOH PaJHMOAKTUBHOI'O PACIajia);

ONMHUCHIBaTh (U3NYECKUE MPOLECChl M SBJICHUS, HCHONB3YS BEJIMYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsI, MOTEHIIMAN AJIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh TMOTEHIIMAJIOB, 3JEKTPOJABIDKYIIAS CHUJIA, MHIYKIHUS MarHUTHOTO TOJIS,
MarHUTHBIM TOTOK, cujia AMIiepa, HUHAYKTHUBHOCTb, S3JEKTPOABMXKYIAS CHJIA
CAMOMHAYKIIMHM, SHEPrusi MArHUTHOIO  TMOJS  NPOBOJHUKA C  TOKOM,
PENSTUBUCTCKUI UMITYJIbC, MTOJIHASI SHEPTUS, YHEPTHUS TOKOSI CBOOOIHON YaCTHUIIbI,
SHEPrus U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsil SApa, SHEPTUsl CBSI3U S1pa;

OOBSCHATH 0COOEHHOCTH IIPOTEKaHUA puznyeckux SIBJICHUIA:
AIEKTPOMArHUTHAsE UHAYKIUS, CAMOMHAYKLMS, PE30HAHC, MHTEp(EPEHILIHs BOJIH,
mugpakiuys, AUCHEPCHs, MOJHOE BHYTPEHHEE OTpaXeHHe, (HOTOIIEKTPUUYECKUN
abhdext (pororddekr), anpda- u Oera-pacnanabl sAep, raMMa-u3IydeHUe saep,
(bu3nYecKue NPUHILIMIIBI CIEKTPATILHOIO aHAJIN3a U paboThI J1a3epa;

ONpENENsATh HaNpaBICHUE WHAYKUMA MArHUTHOTO TMIOJS MPOBOAHUKA C
TOKOM, CHJIbl AMrniepa u cuiibl Jlopenna;

CTPOUTH N300paKeHUE, CO3AaBAEMOE MJIOCKUM 3€pKajioM, TOHKOW JIMH30M, U
PacCYUTBIBATh €T0 XapaKTEPUCTUKH;

OPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHE IIOHATUSA, TEOPUU U
3aKOHBI JJI aHajau3a U OOBsACHEHUS (PU3MUECKUX MPOLECCOB, MPOUCXOISALINX B
3BE3/aX, B 3BE3HBIX CUCTEMAaX, B MEXKIaJaKTUUECKON cpejie; IBUKEHHUST HEOECHBIX
TEJ1, DBOJIIOLIMU 3BE34 U BeceneHHoi;

OPOBOJUTh  HUCCIIEOBAaHUE 3aBUCUMOCTEH  (U3MUYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOJIYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B
BUJIE TpapUKOB C Y4YETOM aOCOJIOTHBIX TMOTPEIIHOCTEH W3MEPEHHM, NenaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHMUS;

MPOBOJIUTh KOCBEHHBIE H3MEPEHUs] (PU3NYECKUX BEIMYMH, IPU HTOM
BBIOMpPATh ONTUMAJbHBIA METOA HW3MEPEHMs, OLEHUBATH aOCOJIIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

IIPOBOJIUTH OIIBITHI MO IMPOBEPKE IMPEUIOKEHHON TMIOTE3bl: IJIAHUPOBATH
HKCIEPUMEHT, COOMpaTh HSKCHEPUMEHTAIBbHYIO YCTAaHOBKY, aHAJIM3UPOBATH
NOJIyYEHHBIE PE3YJIBTATHI U JI€JIaTh BBIBOJ O CTAaTyCE MPEIIOAKEHHOM TUITOTE3bI;

ONKCBIBATH METO/BI ITOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUI;

co0roAaTh MpaBmiia 6€30MaCHOTO TPyia MpU MPOBEACHUH UCCIEI0OBAaHUN B
pamMKax ydeOHOIro 3KCIEepUMEHTa, MPAKTHUKyMa M y4eOHO-HCCIIEeI0BATEIbCKONW U
MPOECKTHOM JAESTENbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB U
71a00paTOPHOTO 000PYIOBAHUS;

pemiaTh pacy€THhIE 3aJlayd C SIBHO 3aJlaHHOW W HESBHO 3aJJaHHOM
(bu3nYecKoil MOJEIbI0: HA OCHOBAHWU aHAlM3a YCJOBHUS BBHIOMPATH (PU3UUYECKHE
MOJIeNIM, OTBEYAIOIIMe TPeOOBaHUSM 3a/layd, MNPUMEHSITh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTyJaThl (U3MUECKUMX TEOpUHA TpPU HUCIHOJIb30BAHUU
MaTEeMaTUYECKUX METOJOB pElIEHUs 3a7ad, NPOBOAUTH PacyE€Tbl HA OCHOBAaHUU



MMEIOIIUXCSl JaHHBIX, AHAM3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATH METOJbI
pelIeHus ¢ Y4ETOM MOJIyYEHHBIX Pe3yJIbTaTOB;

peraTh Ka4eCTBEHHBIC 3a/1a4M, TPEOYIOIIe TPUMEHEHHUS 3HAHUN U3 Pa3HbBIX
pasnenoB Kypca (pu3uKH, a TakKe HWHTETpalliy 3HAaHWW W3 JPYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOIO IMKJIAa: BBICTPAUBATh JIOTUYECKYIO IIEMIOYKY PacCyXICHUMN
C OIOPOY Ha U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKUEC SIBJICHUS;

UCIIOIb30BaTh TEOPETHYECKUE 3HAHUS 1 OOBSICHEHUS OCHOBHBIX
MPUHIUAIIOB PpabOThl HM3MEPUTEIBbHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOIECCOB;

IMPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(PU3HKOB
B pa3BUTHE HAyKH, B OOBSCHECHHE IPOIIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBaTh M OLICHUBATH IMOCIEJCTBHS OBITOBOM M IIPOM3BOJICTBEHHOM
JIEATEIIBHOCTH YEJIOBEKA, CBSI3aHHOW C (PU3MYECKUMM MPOIECCAMM, C TMO3UIUN
HKOJIOTUYECKOMN 0€30IacHOCTH, MpeCTaBICHUM 0 palroOHaIbHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HMCIOJIb30BAHUU JOCTHKEHUN HAYKU U
TEXHOJIOTUH JIJIs1 JaJbHEHIIIEro pa3BUTHS Y€TIOBEUECKOro 00IeCTBa;

MPUMEHATh PA3IUYHBIE CIOCOOBI paboThl ¢ MH(pOpManuUed (QU3NYECKOro
COJICp’KaHMsI C MCIOJIb30BAHHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHH,
IpH ATOM MCIOJIB30BaTh COBPEMEHHBIE HWH(POPMAIIMOHHBIC TEXHOJOTUM IS
MOMCKa, TepepabOTKH ¢ TPEAbSABICHUS YYCOHOM UM  HAYYHO-TIOMYJISIPHOM
nHpopMaruu, CTPYKTYPUPOBAHUS M WHTEpIIpETalluk WH(OpMaIHM, MOJTy4YeHHON
M3  PA3UYHBIX MCTOYHHUKOB, KPUTHYECKH aHAJIU3WPOBATH  MOJIYYaeMYIO
HH(pOpMAIMIO U OIIEHUBATH €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKA HH(POPMAITUH;

MPOSIBJISITH OpTraHu3allMOHHbBIC u MO3HABaTEIbHbBIC YMEHUS
CaMOCTOSITEJILHOTO TMPUOOPETEHHS HOBBIX 3HAHUW B TMPOIECCE BBIMOJIHECHUS
MPOEKTHBIX U YUeOHO-UCCIEA0BATEILCKUX Pa0OT;

paboTaTh B TpylIe C HCHOJHEHUEM Pa3JIUYHBIX COIMAIBHBIX POJICH,
IJIAaHUPOBaTh pPabOTy TPYIIbI, PAlMOHAIBHO pacHpeAcsisiTh AEsITEIbHOCTh B
HECTAH/IAPTHBIX CUTYalIUsIX, aJICKBATHO OLICHUBATH BKJIaJ KaXKJIOT0 U3 YYaCTHUKOB
IPYIIIBI B pElIEHUE paccMaTpUBaeMoi MPoOJIeMBbI;

MPOSIBJISITh MOTHBAIMIO K OyIymied mpodecCHOHANBHOU NEeATeTLHOCTH 10
CHEIHUAIBHOCTIM (HU3UKO-TEXHUYSCKOTO TIPOQUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuectBo
KonnuecTBo
KonugecTBo | maGopatopHbIx/
Nen/m |  HaummeHnoBanwue paznena KOHTPOJIbHBIX
4acoB MPaKTUYECKUX
pabor
paboT
1 ®duszuka u METO]IbI 3 1 )
HAYYHOT'O MTO3HAHUS.
2 | MexaHuka. 55 6 1
3 MonekynspHass ¢uznKka u 53 4 1
TEPMOIMHAMHUKA.
4 | DnekTpoAHAMUKA. 59 7 1
UTOI'O 170 18 3
11 KJIACC
KonunuectBo
KomnuecTBo
KonuuectBo | mabopaTopHbIx/
Nen/m |  HaummenoBanwue paznuena KOHTPOJIbHBIX
JacoB MPAKTUICCKUAX
pabor
paboT
1 DIIeKTPOIMHAMUKA. 28 5 1
2 | KonebGanus v BOTHBI. 71 13 2
3 OcHOBBI CHIEHAIBHOM 3 i ]
TEOPUH OTHOCHUTEIILHOCTHU
4 | KBanToBas (u3mKa. 50 4 1
DJIEMEHTBl aCTPOHOMHMHM U
5 18 - -
acTpou3uKu
HUTOT'O 170 22 4




KAJIEHJAPHO - TEMATUYECKOE IVIAHMPOBAHUE

10 KJTACC

JlabopatopHnas/
Tema ypoka IIPAKTUYECKas
paboTta

Ne
ypoKa

KonTponbHas
pabota

®dwu3uka — Hayka o npupoje. Hayunbsie MeToIbI
MO3HAHMsI OKpYy’Karomero mupa. Poinb u Mecto
1 bu3ukn B (QOPMUPOBAHUU  COBPEMEHHOMU
HayYHOW KapTUHBI MHpa, B MPAKTHICCKOU
TSI TSIIbHOCTH JIFO/ICH.

CnocoObl u3MepeHus (PU3NYECKHX BEIUYUH
(anamoroBele W UU(POBBIE HU3IMEPUTEIIbHBIE
puOOPHI, KOMITBIOTEPHbIE JTATYMKOBBIE
CUCTEMBI). [Torpemnoctu U3MEPEHUN
buzudyeckux  BenuuyuH  (aOcodioTHasT U
OTHOCHTEJIbHAS).

JlaGoparopnas pabora Nel «M3mepenne CHIIbI
TOKa W HAIPSHKEHUS B LEMH IMOCTOSHHOTO TOKa
Ipyd TIOMOIIM  aHAJOTOBBIX H  MUPPOBBIX
HU3MEPUTEIBHBIX PUOOPOBY.

Mexaunueckoe nBMKeHUE. OTHOCUTEIHLHOCTH
4 MEXaHUYECKOro JBwxkeHus. llepemenienue,
CKOPOCTb.

JlaGoparopnas pabora No2 «3HaKOMCTBO C
uudpopoii madbopatopueit o ¢puszuke. [Ipumeps
U3MEpeHUs (PU3NUYECKUX BEIMYUH MPHU TOMOIIU
KOMITBIOTEPHBIX TATYUKOBY.

PaBHOMEpHOE  TIIPSAMOJIMHEMHOE  JBUKCHHUE.
CxopocTb. YpaBHEHHUE JBUKEHUS.

Pemenue 3amau  mno Teme  «CloXeHUE
CKOPOCTEM.

Pemienne 3amau no Teme «PaBHOMepHOE
MPAMOJIMHEUHOE IBUKCHUEY.

PaBHOYCKOpPEHHOE NPSIMOJIMHENHOE IBHXKEHUE.
9 MrHoBeHHasi U CPeJIHsSl CKOPOCTh. Y CKOPEHHE.
JIBM>KEHHE C TOCTOSIHHBIM YCKOPEHUEM.

Pemenne 3amau mno Teme «OnpeneneHue
10 | KMUHEeMaTUYEeCKUX XapaKTEPUCTHK C TOMOIIbIO
rpaguKoOBY.

CBobOogHOe majeHue. YCKOpPeHHE CBOOOIHOIO
[aJICHUS.

11

Pemenne 3amau mo Teme «/IBmkeHue ¢
MOCTOSTHHBIM YCKOPEHUEM).

12




Pemenne 3amau mo Teme «/IBmkeHue ¢

13 | mocTOSTHHBIM YCKOPEHUEM CBOOOJHOTO
MAJICHUSD).

Kpusonunernnoe JIBUOKCHHUE. JIBr>xenue

14 | maTepuanbHON  TOYKM MO  OKPYXKHOCTH.
KunemaTuka abCoJIFOTHO TBEPAOTO TENa.

15 Pemienne 3amau  no Teme  «J/IBmkeHue
MaTepUAIIbHON TOYKHU 110 OKPYKHOCTH.
OcHOBHOE yTBEpKIECHHE MeEXaHWKH. Macca

16 | Tema. Cuna. IIpuHIMO ~ OTHOCHTENBHOCTH
lanunes. MHepuuaibHbIE CUCTEMBI OTCYETA.
[Tepsbiit 3akoH HproTOHA.

17 | Pemenue 3anau o teme «Macca tenay.

18 Pemenne 3amau no Tteme «llepBeiil 3akOH
Hproronay.

19 [IpuHiun cynepno3uinuu cuil. BTopod 3akoH
HrroToHa a1t MaTepraibHOM TOUYKH.

20 Pemenne 3amau no Tteme «Btopol 3akoH
HproToHa 1151 MaTepuanbHON TOUKI.

21 Tpernii 3akoH HprOTOHa 111 MaTepuabHBIX
TOYEK.

Pemenne 3amau  no  Teme  «lIpuHnmmn

22 | Cyneprio3uIiu CHUJL. I'paduueckoe
1300paKEHUE CHID».

23 Pemienne 3amau  no  Teme  «lIpuHnmmn
CYIEPIIO3ULINU CUID».

24 | 3akoH BceMUpHOTO TATOTeHUs. CHiia TSHKECTH.

o5 Pemienne 3amau mo teme «3aKOH BCEMHPHOTO
TaroteHus. Cumia TSKECTH.

26 | Bec tena. HeBecomoCTh.

27 Cuna tspxecTn Ha Apyrux maHetax. IlepBas u
BTOPAsi KOCMUYECKasA CKOPOCTb.

8 Pemenue 3anau o teme «llepBas kocmuueckas
CKOPOCTBY.

29 | llebopmanmst u cuinia ynpyrocta. 3akoH ['yka.

30 | Pemenue 3amay o teme «3akoH ['ykay.
Jlabopatopuass pabora Ne3 «JVccnemoBanue

31 | 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOIINX B

MPY’KHHE W PE3MHOBOM 00pasre, OT HX




nedhopmarim.

32

Pemenne 3amau mno Teme «Bec Tena.
HesecoMocCTb.

33

Pemenue 3amau mo Teme «3akoH ['yka. Bec
TEJIaY.

34

Cuna tpenusa. Koapduuuent Ttpenus. Cuna
COTPOTHUBIICHUS TIpU JABWKCHHHM Tela B
KUJIKOCTH WJIH Tas3e.

35

Pewmenue 3amay no reme «Cuma TpeHHsD.

36

Jlabopatropnas pabora Ned «Uccnenoanue
JBUKEHUsI OpyCKa MO HAKJIOHHOW IJIOCKOCTH C
MIepPEMEHHBIM KO PUITMEHTOM TPEHUSI».

37

Pemrenne 3amau mo Teme «MexaHM4ecKoe
IBIKCHUEC).

38

Pemrenne 3amau mno Teme «MexaHM4ecKoe
IBIKCHUEC).

39

Nmnynec  maTepuanbHOM  TOYKH, CHCTEMBI
MAaTepHAIBHBIX TOYEK. MMmmynbC cuibl. 3aKoH
COXpaHEHMS UMITYJIbca. PEakTHBHOE IBUKEHHE.

40

Pemenne 3amau mo Teme «MMImysbC CuUIIbI.
3aKOH COXpaHEHUSI UMITYJIbCAY.

41

PaGora 1 MOIIHOCTH CHJIBI.

42

Pentenne 3amau nmo teme «Pabota u MOIIHOCTH
CHUJIBD).

43

Jlaboparopnas pabota NedS «Ompenenenue
paboOTHI CUJIBI TPEHUS TIPH JABMKCHUHM Tela II0
HAKJIOHHOW TJIOCKOCTH).

44

DHeprus. Kunernueckas SHEprus
MaTepuaTbHOW TOUYKH. Teopema 00 M3MEHEHUU
KUHETUYECKON SHEPTHH.

45

Pemenne 3amau mo Teme «Kunernmueckas
SHEPIrUsi MaTEPUATBHONU TOYKWY.

46

[ToreHnmanbHass  sHeprus.  lloTeHunanbHas
SHEPTUs ynpyro AehOpMHPOBAHHOW TPYKUHBI.
[ToreHnmanpHass  dHEprus  Teila  BOJIW3H
MMOBEPXHOCTHU 3eMJIH.

47

Pemienne 3amau mo Tteme «lloreHnmanbHas
SHEprusl ynpyro aeGopMHUpPOBAHHON MPYKUHBI.
[loreHumanpHass  ’HEpruss  Teja  BOJU3H
MIOBEPXHOCTH 3EMJIIN).

48

TexHuyeckue ycTpoMCTBAa M TEXHOJIOIMYECKHE
IIPOLIECCHL: CIIUIOMETpP, ABWIKECHHE CHApsIOB,
LENHbIC,  IIECTEpPEHYATBIE M PEMEHHBIE




nepenayu, CKOPOCTHbIC TU(THI.

49

[ToTeHnuanpbHBIE W HEMOTEHIIMATLHBIC CHJIBL.
CBs3p  pabOTBI  HEMOTEHIMATBHBIX CHJI  C
M3MEHECHUEM MEXaHWYECKOW SHEPTUU CHCTEMBI
Tel. 3aKOH  COXPaHECHHS  MEXaHUYECKOU
DHEPTHH.

50

Pemenne 3amady nmo teme «3aKOH COXpaHEHUS
MEXAHUYECKOUN SHEPTUn».

o1

[ToctynaTtenbHO€ W BpalllaTEIbHOE JIBH)KEHUE
a0COJIIOTHO TBEPJOrO Teina. MOMEHT CHIIBL.
[Ineyo cunpl. YcCnoBUsST paBHOBECHUS TBEPAOTO
TeJa.

52

JlabopatopHas pabota Ne6 «M3yuenue ycnoBus
pPaBHOBECHUSI pbluaray.

53

IIpocteie MEXaHU3MBI. Koapdurment
IIOJIE3HOTO JIEUCTBHSL IIPOCTOTO  MEXAaHU3MA.
TexHu4yeckre ycTpoMCTBAa M TEXHOJIOIMYECKHE
IIPOLIECCBL: HOIIIUITHUKH, JBUKEHUE
HCKYCCTBEHHBIX CIIYTHHUKOB.

54

Pemenue 3amau mo teMe «YCIOBUS PaBHOBECHS
TBépmoro Ttena. KoadduiumeHt 1mosae3Horo
JEHCTBUS TPOCTOTO MEXAHU3MAY.

55

HMasnenue. ['mapoctatnueckoe aaBieHue. Cuia
Apxumena.

56

Kontponbnass  pabora  Nel mo  Teme
«Kunematuka. /[uHamuka. 3aKOHbBI COXpPaHEHUS
B MEXaHHUKE)»

57

PabGora Hajg ommOkamu.

58

Jlabopatropnas  pabora No/  «M3mepenue
YCKOPCHHS npu MIPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM JBIIKEHUU 110 HAKJIOHHOU
TUIOCKOCTH.

59

OcCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOpHUH. bpoyHoBcKkOE
newkenue. Juddysus. Macca  MOIEKyIL.
KomnmyectBo BenectBa. [loctostHHast ABorajipo.

60

Ypok —  wucciemoBanme — «Habmomenue
Huddy3un B )KUIKOCTIX U Ta3axy.

61

XapakTep NBUKEHUS U B3aUMOAECHUCTBUS YaCTHUII
BelecTBa. Moaenu CTpOeHUs ra30oB, )KUJIKOCTEN
U TBEPABIX TEIL.

62

Pemrenne 3amau mo teme «Macca MOJIEKYII.
KonunuectBo BEIIIECTBA. IlocTossHuas
ABoraapoy.




63

Pemenne 3amau mo teme «Macca MOJEKyI.
KonuuectBo BEIIIECTRBA. [TocTosiHHast
ABoraapo».

64

OcHoBHOE YpaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUU T'a30B.

65

Pewmenue 3anau no reme « OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU Ta30BY.

66

TerutoBoe paBHOBecue. Temmeparypa u €€
m3Mepenue. lllkama Ttemneparyp Llenbcus.
DHeprusi TEMIOBOTO IBUKEHHUS MOJICKYIL.

67

JlaGoparopnas pabora 8 «MccnenoBanue
nporecca YCTaHOBJICHHUSI TEIJIOBOTO
paBHOBECUS TIPU TEIUIOOOMEHE MEXAY ropsiueid
Y XOJIOJTHOW BOJOMN.

68

Pemenue 3aJa4 I10 TCMC «OcHOBHOE YPaBHCHHC
MOHGKYJIHpHO-KI/IHGTI/I‘-IGCKOﬁ TCOPHH I'a30B».

69

WneanpHblil Ta3. AOComOTHAs TeMriepaTypa Kak
Mepa  CpelHEH  KHHETHYECKOW  DHEpruu
NBWKECHUS MOJIEKYJ. YpaBHeHHEe MeHneneeBa-
Knaneipona.

70

Pemenne 3agadu mno Teme «AOcCONOTHas
TeMIIEpaTypa Kak Mepa CpeHel KMHETHYECKON
DHEPIUU ABVKECHHUS MOJIEKYID).

71

3akoH [lanpToHa. ['a30BbIC 3aKOHBI.

72

Pemenue 3anau mo teMe «l a30BbIe 3aKOHED).

73

Pemenne 3amau mno TemMe  «YpaBHEHHUE
MenpaeneeBa-KianeripoHay.

74

Jlabopatopnass pabora Ne9  «l3mepenue
YIEIIbHON TETIJIOEMKOCTH.

75

Pemenne 3amau  mo TeMe  «YpaBHEHHE
MenpaeneeBa-KianelipoHay.

76

N3omporeccsl B HMACAaIbHOM Tra3e ©W  HUX
rpaduyueckoe npeacTaBicHue.

77

Pemienne 3amau mno Teme «OmnpexneneHue
napaMeTpoB rasa 1o rpadyukaM U30MpoIEeCCOBY.

78

Pemienne 3amau mno Teme «OmnpexneneHue
rapamMeTpoB rasa 1o rpadukam u30MpoIecCoBy.

79

BuyTpennsas sHeprus — TEpMOAMHAMHAYECKOMN
CUCTEMBI M  CHOCOObI €€  M3MEHEHWs.
KonuuectBo TemnoTsl U pabota. BHyTpeHHs
DHEPIHUsl OAHOATOMHOIO UIECAIBHOIO ra3a.




Pemenue 3amau no reme « BHyTpeHHsIs1 SHEprust

80
OJHOATOMHOT'O HJI€aIbHOTO ra3a.

81 [TapoobOpa3oBanue U KoHjeHcalus. Vcrnapenue
Y KUIICHUE.

82 Pemenue 3amau mno Teme «KommuecTBo
TETUIOTHD».

83 Pemenue 3amau nmo teme «IlapooOpazoBanue u
KOHJICHCALIUS.

84 AOCOIOTHas MW OTHOCHUTENIbHAS BIAXKHOCTh
BO31yxa. HachlleHHbIi nap.

85 Pemenue 3agay  mno Teme «BrnaxHocTb
BO3IyXay.
Teépnoe temo. Kpucrammuueckue u amopdHbIe

g6 | Tea. AHUM30TPOINMS  CBOMCTB  KPHUCTAJJIOB.
Kunkue KPUCTAJIBI. CoBpeMeHHbIE
MaTepHuabl.
[ToBepxHoctHOoe HarspkeHue. KoadpduuueHt

g7 | TOBEPXHOCTHOIO  HATSKCHHS. Kanunnsipasie
saBiIeHUs.  JlaBaeHWe  1OJ — HMCKPUBJIEHHOU
MMOBEPXHOCTHIO )KuakocTu. @opmyna Jlamaca.

38 Pemenue 3amau no teme «llapooOpazoBaHue u
KOHJICHCALIUS.

89 [naBnenne w KpucTaM3ausa. Y IelbHad
TerioTa rasieHus. Cyonumanusi.

90 Pemrenne 3amau mo Teme «llnaBneHue wu
KPUCTAJLITA3ALIHS.

91 | YpaBHeHue TerioBoro 0anaHca.

92 Pemenme 3amadu  mo TeMe  «YpaBHEHHE
TEIJIOBOI'O OajlaHcay.

93 Pemenme 3amady  mo TeMe  «YpaBHEHHE
TEIJIOBOIO OajlaHcay.

94 Bunbsl  Temnonepemaun.  TemionpoBOIHOCTb.
Kongexkuus. N3nyuenue.

95 Pemenue 3amau o teme «TemnonpoBOIHOCTb.
Konseknus. U3nyuenue».
VY nenbHas TETI0OEMKOCTh BENIECTBA.

96 | KonmyecTBO TEIJIOTHI TMpH  TEIUIoNepeaade.
A nmabaTHBIN MpoIiecC.

97 Pemenue 3agau no teme «KoJM4eCcTBO TEIIOTHI
[PU TETUJIOTIEPENAYEY.

98 Pemenne 3amau 1o Teme «AamabaTHBIN

IIpOoHCCCH.




IlepBbli 3aKOH TEPMOJMHAMUKKA M €TI0

% MIPUMEHECHUE K U30IPOLIECCAM.

100 Pemienne 3amau mo Teme «llepBrii 3aKOH
TEPMOJIUHAMUKI.

101 HeoGpatumMocTs nportieccoB B mipupojie. Bropoii
3aKOH TEPMOJUHAMUKH.

102 Pemenne 3amau mo Teme «llepBriii 3aKOH
TEPMOJIUHAMUKI.

103 .Ha60paT?pHa}I pabora Nel0 «M3mepenue
YAEIbHOW TETUJIOTHI TUIABJICHUS JIbIa».

[Tpunnun aevictBusa u KITJ[ TenmoBoi MalvHbI.

104 |Huxn Kapuo um ero KIIJ. 3xonorudeckue
POOJIEMBI TETJIOIHEPTETUKHU.

105 Pemenue 3amau mo Tteme «KIIJ[ TemnmoBoi
MAIIUHBD».

106 | Pemenue 3amau no teme «Lluka Kapuoy.

107 | Pemenwne 3ama4 mo Teme « TeIIOBBIC SIBICHUS.

108 | Pemenwne 3ama4 mo Teme « TeIIOBBIC SIBICHUS.
Kontponbnass  pabora  Ne2  mo  Teme

109 | «MonexynspHas busuka. OcHOBBI
TEPMOANHAMHUKNY.

110 | Pa®ora Hajx ommOKaMu.

111 DJeKTpu3anus Teu. DIeKTpUYecKuil 3apsa. [Ba
BU/IA SJIEKTPUUECKHUX 3aPAJIOB.

112 Pemienne 3amau mo Teme «DNEKTPUUYECKUI
3apsi.

113 Ha60paT0]£)Haﬂ pabdora Nell «Omenka cun
B3aMMO/JICHCTBUS 3apsHKEHHBIX TEID».
[IpoBonHUKH, JTHADJIEKTPUKU u

114 | moMyNPOBOJHUKH. 3akoH COXpaHEHUS
AIEKTPUUYECKOTO 3apsiia.

115 Pemienne 3amady no teme «3aKOH COXpPaHEHHS
AIEKTPUUYECKOTO 3apsiay.

116 B3aumoneiictBue 3apsigoB. 3akoH  Kymona.
To4deuHbIl INEKTPUUECKUI 3aps.

117 Pemenne 3amau mo Tteme «BzaummopmelicTBue
3apsSa0By.

118 | Pemenue 3amau o teme «3akoH Kymonay.




DIEKTPHUYECKOE noJIe. Hanpsox€anocTh
3JIEKTPUYECKOTO I1OJIA. [TprHIMD

119 CYIEPIIO3ULIUMN DJICKTPUUYECKUX moyier. JlnHuum
HANPSKEHHOCTH.

120 Pemenne 3amau no teme «Hanpsbk€HHOCTB
ANEKTPUYECKOTO MOJIS.

121 [loTeHnmanbHass SHEprus 3apsHLKEHHOTO Tela.
PaboTa cui1 31eKTpOCTaTUYECKOT O MOJIA.

192 Pemenne 3amau no Tteme «lloTeHumanbHas
SHEPTHUs 3apsHLKEHHOTO TEJa.

123 Pemenne 3amau no Teme «PabGora cui
ANEKTPOCTATUYECKOTO MOJISI.

[Torennman. Pa3Hocts moreHnHanoB. CBs3b

124 | mexnmy  HampsDKEHHOCTBIO M Pa3HOCTBHIO
MAaTEHLHAJIOB.

195 Pemenne 3amau  mo  teme — «Pa3HOCTh
MTOTEHIIUAJIOB.

126 | Dnexrpoémrocth. Konnencarop.

127 | Pemenne 3a1a4 1o temMe « AJIEKTPOEMKOCTDY.
128 Pemenne 3amau mo Teme «DIEKTPOEMKOCTD.
Hanps€HHOCTB 3JIEKTPUYECKOTO OIS .

129 DONeKTpOEMKOCTh  IJIOCKOTO  KOHZAEHcaTopa.
DHeprus 3apsHKEHHOr0 KOHIEHCATOpa.

130 Pemienne 3agau  mno  Teme  «ODHeprus
3apsSYKEHHOTO KOHJEHCATOPpay.

[TprHIMD JNEUCTBUS 51 IIPUMEHEHUE

131 | KOHACHCATOPOB, KOMMPOBAILHOTO  ArNapara,
CTPYHHOTO TMpUHTEpa. OJEKTpocTaTHYecKas
3amuTa. 3a3eMIIEHUE YJIEKTPOIPHOOPOB.

132 Pemenne 3amau mo Teme «DIEKTPOEMKOCTD.
Hanpsyk€HHOCTB 2JIEKTPUYECKOTO TOJISD).

133 Pemenne 3amauy nmo Tteme «ONIEKTPOEMKOCT.
Hanpsik€HHOCTB EKTPUYECKOTO MOJISD.
DIIEKTPUYECKHI TOK, YCIIOBUS ero

134 | CYLICCTBOBAHMSL. [Tocrosinnblid TOK. Cuia Toka.
Hanpsixenune. ConporuBnenune. 3akoH Oma aiis
y4acTKa IEeu.

Pemienne 3amau no Teme «Cuia TOKa.

135 | Hanpspxkenue. ConporuBienue. 3akoH Oma s
y4acTKa LEenny.

136 [TocnenoBarenpbHOE, MapAILIEIBbHOE, CMEIIAHHOE

COCAMHCHUC ITPOBOAHHUKOB.




137

Pemenue 3amau mo teme «IlocnemoBsarennHoe,
napa’suiesibHOE, CMEIIIaHHOE COEIMHECHHE
MIPOBOJIHUKOBY.

138

Pemenne 3amau mo teme «IlociaemoBaTtennHoE,
napajiieibHOE, CMeEIIaHHOE COeIMHEHNE
IIPOBOJTHUKOB).

139

Jlabopatopnass pabora Nel2  «M3yueHue
CMEIIaHHOTO COSAMHECHUS MTPOBOIHUKOB.

140

Penienue 3aJ1a4 oo TEME «Pacuer
AJIEKTPUYECKUXIICTICI.

141

Pabota M MOIIHOCTH 3JIEKTPHUYECKOTO TOKA.
3akoH JIxoyns-Jlenua.

142

Pewmenue 3agau no teme «Pabora 1 MOIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH [[xoyia-JleHnay.

143

3JIGKTpOIIBI/I}KYIHa}I CHJIia.

144

Pemenune 3amay no teme «Pabota ¥ MOIIHOCTB
ANEKTPUYECKOTO TOKa. 3akoH Jlxoynsa-Jlenua.
DJIEKTPOJABHMXKYIIIAS CHJIAY.

145

Jlabopatopnass padora Ne 13 «Ompenenenue
paboThl ¥ MOIIHOCTU JJIEKTPUUYECKOTO TOKA Ha
YYaCTKE ISTIH.

146

3akoH Owma I TOJTHOM  (3aMKHYTOM)
3JIeKTpUYeCcKon nenu. KopoTtkoe 3ambikaHue.

147

Pemntenne 3amau mo teme «3akoH Owma 1y
NOJIHOW (3aMKHYTOM) 3JIEKTPUYECKON LETH.
KopoTkoe 3aMbIkanne».

148

Pemenne 3agau mo Teme «3akoH Oma s
MOJTHOW  (3aMKHYTOM) SJIEKTPUYECKON IIeTH.
KopoTtkoe 3ambikanne».

149

Jlabopatopnas padota Neld «M3mepenue 3/1C
UCTOYHMKA TOKAa W  €ro  BHYTPEHHETO
COTIPOTHUBJICHUS.

150

Pemenue 3amau mo TemMe «DJIEKTpOCTAaTHKA.
DIIEKTPOMHAMUKAY.

151

DNIeKTpOHHAS MIPOBOJIUMOCTh TBEPABIX
METAaJIOB.

3aBUCHUMOCTh COMNPOTUBJICHUSI METAJJIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.

152

Pemienne 3amau mo TeMe  «3aBUCUMOCTH
CONIPOTHUBJICHUSI METAILJIOB OT TEMIIEPATYPhI».

153

Pemenue 3amau mo Teme ((QHCKTPOCTaTI/IKa.
9HCKTpO,Z[HH&MPIK3».




Pemienne 3amau no Tteme «DIEKTPOCTATHKA.

154 9
JEKTPOAMHAMHKA.

Pemenne 3agau no TemMe «DIEKTPOCTaTHKA.

155 DNEeKTpOAMHAMUKAY.

156 Kontponbnass  pabora  Ne3  mo  Teme
«INeKTpocTaTuKa. DNEKTPOJUHAMUKA.

157 | Pabora Hax omuOKaMu.

158 | TpaH3ucTopsl.
[TonynpoBomHUKM, WX  COOCTBEHHass U

159 | mpumecnas mnpoBoaumoctb. CBoiicTBa p—N-
nepexoja. [1oaynpoBoJHUKOBBIE TPUOOPHI.
JlaGoparopnas pabora Neld «OmnpeneneHue

160 | HanpspKkeHUsT B SJCKTPUUECKON e OT CHIIBI 1
TOKa.

161 OJIEKTpUYECKH TOK B Bakyyme. (CBoMcTBa
AIIEKTPOHHBIX ITyYKOB.

162 | DnerpoHHO — JTyyeBas TpyOKa.

163 JlabopatopHass pabora Nel6 «Ompenenenue 1
COTPOTHUBJIEHUS PE3UCTOPAN.
DJIEKTPUYECKHNM TOK B PacTBOpPax M pacIulaBax

164 | 27EKTPOITHTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUA.
DJIEKTPOJIN3.

165 Ypok —  D3KCKypcusi Ha  NPEANpPUSTHE 1
SHEProcHAOXKEHUSI.
DIIEKTPUYECKUN TOK B ras3ax.

166 | CamocTOsITENBHBIN U HECAMOCTOSTEIIbHBIM
paspsa. Monnus. [1na3zma.

167 Pemenue 3amau no reme «INEKTPUUECKUN TOK B
PaA3IIUYHBIX CPENIax».

168 Pemenue 3amad no teMe «IEKTPUUECKUN TOK B
PaA3IIUYHBIX CPENIax».
DneKkTpudecKkue MpUOOpPHl U YCTPOMCTBA M UX

169 | mpakTtuueckoe mpumeHeHue. [IpaBuna TexXHUKH
0€30MMaCHOCTH.

170 OnekTpoycraHoBKU. TpeboBanus k paboram B

JIEKTPOYCTAHOBKAX.

18




11 KJTIACC

Ne Jlaboparopuas/ KonTponpHas
Tema ypoka MIPAaKTUYECKasI
ypoka paboTta
paboTta
[TocTosiHHBIE MAarHUTBI U KX B3aUMOJCHCTBHE.

1 MarnutHoe  mosme.  BekTop — MarHuTtHOM
WHAYKUWH. JINHUY MarHUTHOM MHIYKLIHH.

2 JlabopatopHas pabora Nel — «MccienoBanue
MAarHUTHOTO MOJIS IOCTOSIHHBIX MarHUTOB.

Pewienne 3amau mo teme «MarHuTHoOE IOJE.

3 Bekrop MAardHuTHOU WHAYKIWH. JInaun
MAarHUTHOW UHIYKIUNY.

MarauTtHoe moJjie TpOBOAHUKA C TOKOM. OIbIT

4 Opcrena. BzaumopeiicTBUe MPOBOJAHUKOB C
TOKOM.

5 Pemenne 3amau mo Tteme «BzammonmelicTBue
MPOBOJAHUKOB C TOKOM.

6 JlelicTBE MArHUTHOTIO TOJISI Ha IMPOBOJHUK C
tokoMm. Cuna Ammnepa.

7 | Pemenue 3ama4 no teme «Cuna Ammepay.

8 Jlabopatopnas  pabora  Ne2  «UM3yuenue
3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIBI TOKa.

9 Jlabopatopnas pabora Ne3 «HabGmonenue 1
JEUCTBUS MATHUTHOTO TIOJISI HA TOKY.

TexHndeckrue yCTpOMCTBA M TEXHOJOIMYECKHUE
MPOIIECCHI: MPUMEHEHHE OCTOSIHHBIX MAarHUTOB,

10 | a7mEKTPOMArHHUTOB, TeCTeP-MyJIbTUMETP,
AJIEKTPOIBUTATEIb AxoOwu, YCKOpUTEIHN
AJIEMEHTAPHBIX YACTHII.

JlercTBME MAarHMTHOIO MOJISI HA JABHKYUIYROCA

11 | 3apsoxennyro yactuiy. Cuna Jlopenua. Pabora
cwiibl JIopeHna.

12 Pemienue 3agau mo Tteme «Cuna JlopeHna.

PaGota cuiel Jlopenmay.

13 MarauTHoe 110J1€ B BEIECTBE.
deppoMarHeTHKy, rapa- u JUaMarHeTHKHU.
OnekTpoMmaruuTHass UHAYKIuUA. [loTok BekTopa

14 | marautHOM MHAYKIMHU. DJC mHAYKUMU. 3aKOH
AJEKTPOMArHuTHOW uHAyKuuu Papasnes.

Pemenue 3amay no teme «ONEKTPOMAarHUTHAas

15 | wuHpykums.  Ilorok  BekTopa  MarHUTHOM
uHaykuuu. 3/1C uHIyKImm.

16 JlaGoparopHas pabota Ned «M3ydeHue siBICHUS 1

BHCKTPOMaFHHTHOﬁ HHAYKIOUN.




17

Pemenue 3amau no reme « MariuTHOE MOJIE».

18

Pemenue 3agau mo teme « MarHuTHOE TOJIEY.

19

NHayKTUBHOCTh.  SIBIeHHME  CAaMOMHIYKIIHH.
OJIC caMOMHIOYKUMU. OHEPrusi MarHUTHOTO
MOJisi KATYIIKA C TOKOM. OJEKTPOMAarHWTHOE
noJe.

20

Pemtenne 3amau 1o TeMe «SIBnenue
camouHaykiuu. 3J1C caMOMHAYKIIUN.

21

TexHuyeckue yCTpoMCTBA M HUX NPHUMEHEHHUE:
IIOCTOSIHHBIE ~ MAar"HuThl,  AJIEKTPOMArHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIIMOHHAS I1E€Yb.

22

Pemenue 3aga4d 110 TCMC «SHGPFI/IH MargmMTHOI'O
IIOJIAI KaTYHIKH C TOKOM.

23

Buxpesoe anexkrpuueckoe mnose. Toxku Dyko.
TexHuyeckne ycTpOMCTBA M TEXHOJIOTMYECKHE
MPOILIECChl: HHAYKIMOHHAs TI€4Yb, COJIECHOU],
3alIUTa OT ANEKTPU3ALUU TEIl MPU JABUKEHUU B
MAarHUTHOM M0Ji€ 3eMJIH.

24

Pemenue 3amau nmo teme «MarguTHOe IIOJIE.
DJIEKTPOMArHUTHASI MHTYKITUSD).

25

Pemenue 3amau mo teme «Mar"utHoe IMOJIE.
DJIeKTpOMAarHUTHAS UHIY KIS,

26

Kontponbshas padorta Nel mo teme «Marautnoe
noJie. JJIEKTPOMarHuTHAsT UHAYKIUSD

27

Pabora Hag ommmoOkamMu.

28

JlabopaTtopHas pabota NeS5 «M3yuenue siBneHus
CaMOWHTYKITHI.

29

CBoOoHBIC MEXaHUYECKHUe KOJIeOaHus.
["apmoHnueckue KoJIeOaHMsI. YpaBHeHHne
rapMoHuUYecKknX  Kkojiebanmii. I[IpeBparmenue
sHepruu. PeoHanc.

30

JlaGopatopnas pabGota Ne6 «3mepenue
nepuojia CBOOOJHBIX KOJICOAHWH HUTSHOTO W
PY)KUHHOTO MasiTHUKOBY.

31

JlaGoparopHnas pabora Ne/ «OmnpeneneHue
YCKOpPEHHUsI CBOOOIHOTO MAaJCHUs TPU MOMOIIH
MasiTHUKa).

32

JlaGoparopHas paboTta No§ «3anuch
K0JI€0ATETHOTO JBUKEHUSD)

33

TexHuueckue YCTPOﬁCTBa H TCXHOJOTHYCCKHUEC




MIPOLIECCHI: METPOHOM, 4acsl, KayueJlu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

34

KonebaTtenbHbIit KOHTYP. CBobOoHBIE
DIIEKTPOMArHUTHBIE KOJICOAHUS B HICATLHOM
KOJIeOATEeIbHOM KOHTYpe. AHAJIOTUS MEXIY
MEXaHUYEeCKUMHU U DJIEKTPOMAarHUTHBIMU
KOJICOAHMSIMHU.

35

Pemenune 3amau  1mo TemMe  «YpaBHEHHUE
rapMoHuyeckux  konebanuit.  IlpeBpainenue
sHepruu. Pe3oHaHcy.

36

®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU
B UJI€AJIbHOM KOJIEOATEIbHOM KOHTYDE.

37

Pemenue 3ama4 o reme «Popmyna ToMcoHay.

38

Pemienne 3amad mo temMe «3aKOH COXpPaHEHHS
SHEPrMM B HUJCAJTBHOM  KOJeOaTeIbHOM
KOHTYpE».

39

Pemenue 3agad mo Teme «DIEKTpOMarHUTHBIC
KOJICOAHUS.

40

Pemenue 3amau no temMe «3aKOH COXpaHEHUS
PHEPrUM B  WJACAIBHOM  KOJeOaTelIbHOM
KOHTYPE».

41

IlepemeHHbli TOK. MOIIHOCTE HEPEMEHHOTO
TOKa. Pe3ncTtop B Lenmu IEpPEMEHHOrO TOKA.
PezonaHnc. BbIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KoJIcOaHMs.

42

Pemenne 3amau mno TemMe  «MOIIHOCTH
MIEPEMEHHOT'O TOKa.

43

Pemenne 3amau mo teme «Pe3uctop B uenu
IIEPEMEHHOI0 TOKa. Pe30oHaHCy.

44

Cunycou1anbHbIN IIEPEMEHHBIN TOK.
AMIUIMTYTHOE U JAEHUCTBYIONIEE 3HAYEHUE CHIIbI
TOKA Y HANPSIKEHHUS.

45

Pemenue 3amau no teme «CHHYCOMOAIBHBIN
MIEPEMEHHBIN TOK».

46

Tpanchopmarop,  dIEKTPUYECKHA  3BOHOK,
reHepaTop  MEPEMEHHOr0  TOKa,  JIMHUHU
anektponepenad.. IIponsBoacTeo, mepemavya u
noTpeOIeHUE SJIEKTPUUECKON SHEPTUH.

47

JlaGoparopnas  pabora  Ne9  «M3yueHue
Tparchopmaropar.

48

JlaGoparopuas pab6ora NelO «Hccnenoanue
paboThl ICTOUHUKOB CBETA B LIEMH MEPEMEHHOTO
TOKa.




49

Pemenue 3anay no reme «Tpancdopmaropy.

50

Pemenne 3agad mo teme «DIEKTPOMarHUTHBIE
KOJICOaHUsD).

51

Mexannueckue BOJIHBI, yCHOBUS
pacIpOCTpaHEHUS. [lepuon. CkopocTb
pacnpoCTpaHEHUs U JJIMHA BOJHEL. [lonepeunsie
U TIPOJIOJBHBIC BOJHBI.

52

Pemenue 3amau no teme «llepmoa. Cxopocthb
pacrpOCTpaHEHUS U JIJTUHA BOJHBI.

53

JlaGopatopHnas  pabora  Nell  «M3ydenwme
MapaMeTPOB 3BYKOBOM BOJIHBDY.

54

3Byk. CKOpoCcTh 3ByKa. I pOMKOCTH 3BYyKa.
Bricora Tona. TeMOp 3ByKa.

55

[ITymoBOE 3arpsi3HEHHE OKPYXKAIOIIEH CpPEIBI.
My3bIKanbHbIE WHCTPYMEHTBI, paznap,
paauoNnpuEMHHUK, TEIEBU30p, AaHTEHHA, TeNe(OH,
CBY-neub, ynbTpa3ByKOBas JUAarHOCTHUKA B
TEXHUKE U MEJULIUHE.

56

DJIEKTPOMArHUTHBIE BOJIHBI, WX CBOMCTBA H
CKOpOCTb. [1IKkamna 3J1eKTpOMarHuTHBIX BOJIH.

57

Pemenne 3amau no teme «ONEKTPOMArHUTHBIE
BOJIHBD».

58

Pemenne 3amau no teme «ONEKTPOMArHUTHBIE
BOJIHBD».

59

[IpuHIMTIBI  paAWOCBSI3M W TEJECBUICHUA.
PazButne cpeacts cBszu.  Pammomnoxarus.
DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKaoIIei
Cpelbl.

60

Pemenue 3amau mo teme «MexaHudeckue u
3JIEKTPOMArHUTHBIEC BOJTHBDY.

61

Kontponwsnas padora Ne2 no teme «Kosebanus
Y BOJIHBD).

62

PaGora Hajg ommbOkamu.

63

['eomeTprueckas OnTuKa.

64

IIpsamonuHeliHOE pacnpoCTpaHEHUE CBETa B
OIHOPOJHOU cpejie. TOYEeUHbIM HCTOYHUK CBETA.
JIyu cBera.

65

Jlabopatopnas  pabora  Nel2  «M3ydenwme
apaMeTPOB PACIPOCTPAHEHUE CBETaY.

66

OTtpaxenue cBeTa. 3aKOHbl OTPAXXEHHs CBETA.
[TocTpoenune n300pakeHnit B MIOCKOM 3epKaje.




Pemenue 3amady mo teme «3aKOHBI OTpPaAXKCHUA

67
CBETa.

68 Pemenune 3amau mno Teme «llocTtpoenue
U300paKEHUI B TNIOCKOM 3€pKaJie).
[Ipenomnenue cBeta. I[lonmHoe BHYTpeHHee

69 |orpaxenue. IIpenenbHBIE  yros  TOJHOTO
BHYTPEHHETO OTPAYKCHHSI.

70 | Pemenue 3ana4 no teme «lIpenomienue cBeTay.

71 Jlabopatopunas pabora Nel3  «M3mepenue
MOKa3aTess MPEIOMIICHUS CTEKIIa.

79 Jlabopatopnas  pabora Neld4  Tlomyudenue
M300paKEHUs B CUCTEME U3 JIBYX JIMH3.

73 Pemenne 3amau no teme «lloaHoe BHyTpeHHEE
OTPAKECHUED.

74 Jlunzel. IlocTtpoeHne wW300pakeHH B JIMH3E.
dopmysia TOHKOW JIMH3BL. Y BEJIMYECHUE JIMH3BL.

75 Pemenune 3agau mo teme «®DopMysia TOHKOU
JIMH3BIY.

Jlabopatopuas pabota Nel5 «Ompenenenue

76 | omTHuecKkoW CHIBl U (POKYCHOTO PACCTOSTHUS
coOMparoIen JTUH3BD).

77 Pemenue 3amau mo Teme «OnTuyeckas cuia
JIUH3BDY.

78 Pemienne 3agau mo teme «®DopMmysia TOHKOU
JIMH3BD».

79 HMucnepcust cBera. CnoXHBIA cOCTaB 0Oeyoro
cBera. LlBer.

80 Jlabopatopnass pabora Nel6 «Habmronenue
JACTIEPCUM CBETaAY.

81 WUnrtepdbepennust  cBera. Judpakuus cBera.
Jludbpakumonnas pemérka.

Jlabopatopnass pabora Nel7 «HabGmronenue

82 | iudppakunu, uHTEpEpEeHUUU M MOJSPU3ALUU
CBETaY.

83 Pemienne 3amau mo Teme «Jludpakuronnas
pPEIIETKAY.

84 Pemienne 3amau mo Teme «JludpakuronHas
pEIIETKAY.

85 Pemienue 3amau 1no teme «l'eomerpuueckas
OTITHUKA.

86 JlaGoparopnas pabora Nel8  «I3mepenue

JJINHBI CBE€TOBOM BOJIHBD.




Pemenue 3a4a4 I10 TEMEC «FCOMCTpI/I‘-IeCKaH

87
OTITHKA.

38 Pemenue 3amau mo teme «I eomeTpudeckas
OTITHKA.

Jlabopatopnass ~ pabora  Nel9  «Ormenka

89 | mabOpMAIIMOHHONW EMKOCTH  KOMITAKT-IHCKa
(CD)».

90 Pemenne 3amau mo Teme «['eomerpudeckas
OTITHKA.

[TonnepeunocTs cBETOBBIX BOJIH. [lomsipuzanus

91 |cBera. OnTtuyeckue mMpuOOPHl U yCTPOMCTBA U
YCIIOBHsI MX O€30IaCHOTO MPUMCHCHMSI.

92 Pemenue 3amau no teme «l'eomerpuueckas
OTITUKAY.

03 Pemenue 3amau mo teme «I eomeTpuaeckas
OTITUKAY.

94 Pemenue 3amay mo teme «I eomeTpuaeckas
OTITHKA.

95 Pemenue 3amau mo teme «I eomeTpuaeckas
OTITHKA.

96 | KoutponwsHas paborta Ne3 mo teme «Ontukay.

97 | PabGoTta Hag ommOKamu.

98 ['panutibr IPUMEHUMOCTH KJIACCUYECKOMU
MEXaHUKHU.

99 [Toctynatsl CIIeLIMaJIbHOU TEOpUU
OTHOCUTEJIHLHOCTH.

100 OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH.
3amesieHre BpEMEHHU U COKPAIIICHHUE JITTUHBI.
DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIHI.

101 | CBs3p Macchl C DHEprued W HMITYJIBCOM.
DHeprus MoKosl.

102 Pemenue 3amau mo teme «HEPTUS] U UMITYJIbC
PEISITUBUCTCKON YaCTHIIBD».

103 | Pemrenue 3a1a4 no TemMe « JHEPTHUs TIOKOS.

104 @otonubl. dopmyna Ilnanka. OHeprus u
UMIYJIbC (OTOHA.

105 | Pemenue 3amau o teme «@opmyna [1nankay.

106 OtkpbiTHe U uccnenoBanue (oroaddexra.

Oneite!l A. I'. CTosieroBa.




107

Pemrenue 3amad mo teme «DHEPIrUs M MUMITYJIbC
dboToHAY.

108

Pemenue 3amau no temMe «DHEPrus U UMITYIIbC
dboToHay.

109

3akoHbl QororddexTa. YpaBHeHUe DMHINITEHHA
st poroaddekra.  «KpacHas — rpaHuUIay
dhoTtoarddexra.

110

Pemrenne 3amad  mo Teme  «YpaBHEHHE
OnnmTerHa g dotodddekra.  «KpacHas
rpanunay goroaddexra.».

111

Pemenune 3amau  1mo TemMe  «YpaBHEHHUE
OunnmTerna ana dotoddpdexra.  «Kpachas
rpanuiay dhotoddpdexra.y.

112

Pemenune 3amau  mo TemMe  «YpaBHEHHE
OunnmTeriHna ana dotoddpdekra.  «Kpachas
rpanunia» horodddexra.y.

113

JlaGopatopnass pabora Ne20 «M3mepenue
nocrosHHo# IlnaHka Ha OCHOBeE HMCCIEeIOBAHHA
dhotorpdextar.

114

Hasnerame cBeta. Omneitel II. H. JleGenmesa.
XUMHYECKOE JIECTBHUE CBETA.

115

Pemienue 3amad mo teMe «/laBieHnue cBera.

116

TexHuueckue yCTpoOWCTBA UM NIPAKTHYECKOE
npuMeHeHue:  (OTodJIEeMEHT,  (OTOJATUHK,
COJIHEuHas OaTapesi, CBETOJUO/I.

117

Pemenne 3amau mo teme «KopmnyckymnsipHo-
BOJIHOBOM JyaJiu3m».

118

Pemienne 3amau no Tteme «KopmycKyisipHO-
BOJIHOBOU AyaJIU3M».

119

Pemienne 3amau mo Tteme «KopmyckysipHO-
BOJIHOBOW JyaJTu3My.

120

Pemienne 3amau mo Tteme «KopmycKysipHO-
BOJIHOBOW JyaJTu3My.

121

Mopnens atoma Tomcona. OmnbiTel Pesepdopna
10 paccessHuIo o-dactull. Ilmanerapuas mMozaeins
aToma.

122

Hyknonnas  momens  sigpa  ['eitzenOepra—
WBanenko. 3apsan siapa. MaccoBoe yucio siapa.
N30TonsI.

123

Pemenne 3amau no Teme «3apsan  sapa.
MaccoBoe 4unciio supay.

124

KBanroBele mnocrtynatel bopa. Moxens aroma
BOJIopoaa o bopy.




Pemenue 3aJaq I10 TEMC «KBaHTOBBIC

125
nocrynartsl bopay.
126 CrpoeHre aTOMHOTO sijipa. SlnepHble CHIIBIL.
DHeprus CBA3M aTOMHBIX sIJIEP.
197 Pemenue 3amay mo TeMe «SlaepHbIE CHIIBL
DHeprus CBA3U aTOMHBIX SIIEPY.
128 Pemenue 3amay mo TeMe «SlnepHbIe CHIIBL
DHeprus CBA3U aTOMHBIX SIIEPY.
129 PanunoaktuBHOCTE.  Buabsl  pagmoakTUBHOTO
U3ITyYCHHUS.
130 Pemenue 3a71a4 o TEME «Buasl
PaaOaKTUBHOIO U3TyUYCHHUSD.
131 3akoH paaMoOaKTUBHOrOo pacmana. Ilepuon
MoJypacmnaja.
Pemenune 3a1a4 1o TEME «3aKoH
132 | pagnoakTUBHOTO pacmana. [Tepuon
MOJIYpaciaiay.
Pemenune 3a1a4 1o TEME «3aKoH
133 | pagnoakTUBHOTO pacmana. [Tepuon
N0JIypacmaiay.
Pemenune 3a1a4 o TEME «3aKoH
134 | pagnoaKTUBHOTO pacmana. [Tepuon
NoJIypacmaiay.
135 JlaGopaTopHass padota Ne 21 «YcTpoiicTBO M
JEeUCTBUE CUETUYMKA UOHU3UPYIOITUX YACTHUID).
136 HckyccTBeHHass paadOaKTUBHOCTB. SnepHbIe
peaKIuu.
137 | Pemenne 3amau o teme «KBanToBas puzukay.
138 | Pemenne 3amau mo teme «KBanToBast pmsukay.
139 Henenue sanep ypana. llenHas peakuus
NeJeHus. Sl nepHbIid peakTop.
JlaGopatopHas pabGorta Ne22 «MccnemnoBanue
140 | paguoakTUBHOTO (OoHA C HCIOJB30BaAaHUEM
JIO3UMETPay.
141 TepmosinepHsie peakuuu. [Ipumenenue saepHon
SHEPI'UH.
SAnepubie peaktopsl. [IpoGremsl ynpaBiseMoro
142 | TepmosiiepHOr0  CHUHTE3a.  DJKOJIOTMYECKUE
aCIEKThI Pa3BUTHUS AJIEPHOM SHEPTETHUKHU.
143 [IpuHiun paboTbl ATOMHOW AJIEKTPOCTAHLIHUU.

SnepHoe opyxue.




144

Pemenue 3agau.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE
IIPOLIECCHI:  JO3UMETP, KaMmepa BuibcoHa,

145 | anepHBIl peakTOp, TEPMOSAIEPHBIA pEaKTop,
aToOMHas 6oMm0a, MarHUTHO-PE30HAHCHAS
Tomorpadus

146 | buomornueckoe NeHCTBUE paJHaIIvH.
dOyHIaMEHTaJIbHBIE B3AaUMOJICMCTBUS. bapuoHBbI,

147 |ME30HBI W JICHTOHBIL. [Ipencrabienne o
CrangapTHOM MOJIEJIIH. KBapk-riaroonHas
MOJIEIb aJPOHOB.

148 JlaGopaTopHas pabora Ne23 «lcciemoBanwme
TPEKOB YacTUIL (110 TOTOBBIM (hoTOTpadusim)y.

149 | Pemenue 3anau o teme «KBaHToBas pusukay.

150 | Pemrenue 3amau o teme «KBanToBas pusukay.

151 KontponsHnas pabora mo Tteme «KBaHTOBas
(duznkay.

152 | PaboTa Haj OIIMOKaMHU.

153 | Dramsl pa3BUTHS ACTPOHOMUH.

154 [IpukimagHOe W MHPOBO33PCHUECKOE 3HAYCHHUE
aCTPOHOMMH.

155 Bup 3B&3nHoro Heba. Co3Besaus, spKue 3BE3HI,
IUIAHETHI, X BUAUMOE IBH)KECHUE.

156 | Conneunast cucTema.

157 | BuaguMmeble IBHKEHHUSA HEOSCHBIX TEI.

158 | 3akons Kemnepa.

159 | Cucrema 3emis — JlyHa.

160 dusnyeckas MpUpojaa IIAHET M MaJIbIX Tell
CoHEeUYHOM CHCTEMBEI.

161 | Connue. ConHeyHast aKTUBHOCTb.

162 | Uctounuk sneprun CoiHIA U 3BE3.




163

3B63I[BI, HNX OCHOBHBIC XapaKTCPHUCTHUKHU.

164 3BE3BI IJIABHOM MOCJIEA0BATENBHOCTH.
BHyTpeHHee cTpoeHue 3BE3.

165 CoBpemeHHbIE NIPEACTaBICHUS 0
MPOUCXOKICHUH U 3BOJIIOIMU COJIHLIA U 3BE3 .

166 | Muneunsiii [Tyts — Hamra ["anakTuka.

167 [Tonoxenune u nemwxkenne ConHua B ['amakTuke.
["anakTuku.

168 | YépHble ABIPHI B sApaxX rajlakTHK.
Bcenennas. Paszberanue ramaktuk. Teopus

169 | bonbmioro B3pbiBa. PenukTOoBOE H3ITydYEHHE.
MeraranakTuka.

170 | IloBTOpeHue n 000OIIEHHE.

22




