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HOACHUTEJBHASA 3AIINCKA

[IporpaMmma 10 (¢u3MKE Ha YpOBHE CpeaHero ooOmero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TpeOOBaHWU K peE3yJibTaTaM OCBOCHHS
OCHOBHOW 00pa3zoBarenpHOil mporpaMmsbl, npeacraBieHHbix B @I'OC COO, a
TaKkke ¢ yu€roM ¢eaepanbHON paboueill mporpammsl BocnuTanus u Konuenuu
npernoaaBaHus yueoHoro npeaMera «Pu3nka» B 00pa30BaTeIbHbIX OpraHU3aLUsaX
Poccuiickoii ~ ®enepanuu,  peamu3ylOIIMX  OCHOBHBIE  0Opa3oBaTe/IbHBIC
MIPOrPaMMBI.

[Iporpamma no ¢usuke onpenenser 00sA3aTeabHOE NPEAMETHOE COIEP)KAHNUE,
YCTaHABIMBAET PEKOMEHYEMYIO IMOCIIEI0BATEIbHOCTh U3yUEHUSI TEM U Pa3zeiioB
y4eOHOro mpenMera ¢ y4ETOM MEXKIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3CH,
JOTUKM Yy4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEN  O00y4aromuxcs.
[Iporpamma no ¢usuke a€T NpeACTaBICHHE O LENIX, COJAEpKaHUHU, OOLIeiH
CTpaTreruu OOy4yeHUs, BOCHUTAHMS U Pa3BUTUS OOYy4alOUIMXCA CpPEACTBAMHU
yueOHoro npeamera «Pu3nka» Ha yriyoJIEHHOM YPOBHE.

N3yuenue kypca (Pu3MKH yriyOJEHHOIO YpPOBHSA IO3BOJSIET pPEaqnu30BaATh
3aJ1aui Npo¢eCCUOHAIbHOW OpPHEHTALlMU, HAIIPABJIEHO HAa CO3JaHUE YCIOBUU IS
IPOSIBJICHUS] CBOMX HWHTEIUIEKTYyaJbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
oOydJaronumcsi, KOTOpble HEOOXOAMMBI [Isl TPOJOJDKEHUs 00pa3oBaHUs B
OpraHu3alusIX npodeccuoHaTbHOTO o0pa3oBaHUS 1o pa3IMYHBIM
(PU3UKOTEXHUUYECKUM U MH)KEHEPHBIM CHEIIUATIbHOCTSIM.

B nporpamme mno ¢Qusuke onpenensroTcs IUITaHUPYEMbIE PpPe3yNbTaThl
OCBOEHUS Kypca (PU3MKK Ha ypOBHE CpeHEro oO1iero 00pa3oBaHusl: TUYHOCTHBIE,
MeTanpeIMETHBIE, MpeIMETHbIC (Ha yTIyOonEéHHOM YpOBHE).
HaydnoMeTtononornueckoir 0CHOBO# it pa3paboTku TpeOOBaHUM K TUYHOCTHBIM,
METanpeaIMETHbIM M TMPEAMETHBIM pe3ysibTaTaM O00yYarolIuXcsl, OCBOMBILHUX
nporpaMmy 1o (QU3MKE Ha YpOBHE cpeAaHero oOumiero oOpa3oBaHUsS Ha
yIIIyOJIEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-1€ATEIbHOCTHBINA MOIXO/.

[IporpamMma no pusMKe BKIIOYAET:

IUTAHUPYEMBbIE PE3YJIbTaThl OCBOCHHS Kypca PU3UKH Ha YIITyOJIEHHOM
YpPOBHE, B TOM YHCJIE MPEAMETHBIE PE3yIbTaThI MO TOAaM 00yUYEeHHUS; COAePKaHNE
yuebHoro npeamera «dusnkay mo rogaM oOydeHusl.

[IporpaMmma 1o ¢Qu3uKe HMEET NPUMEPHBIN XapakTep U MOXET ObITh
UCIOJIb30BaHa YUUTENAMU (PU3UKH JIJIsI COCTABJICHHS CBOMX pab04MX IpOorpamMmm.

IIporpamMma no ¢u3KKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY yUUTENIEH U
MPEIOCTABIAECT BO3MOXKHOCTH JUIA peaM3allid  Pa3IUYHBbIX METOAMYECKUX



HNOJXOJO0B K IMpernojaBaHUi0 (UM3MKU Ha YIrJyOJEHHOM YPOBHE IpH YCIOBHUU
COXpaHEHUs1 0043aTENbHOM YaCTH COIEpKAHUSI Kypca.

®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BBICTyMAas B
KauyecTBe y4eOHOro MpeAaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpysxaromeM mMupe. IIkonbHbIN Kypc PU3NKH — CHCTEMOOOPa3yOIUi
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE IMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢usmdeckoit reorpadueir wm actpoHomuei. lcmonmb3oBaHME W AKTHBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONpENeNuIo Xapakrep M OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIYYeHHUS HOBBIX MaTEpHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUpOBaHME €CTECTBEHHO-HAYYHOMU
KapTHUHBI MHUpa oOydaromierocs, B (popMHUpOBaHHE YMEHUN NPUMEHATh HAy4YHBIN
METO/]] TIO3HAHUS [IPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca pU3MKHN Ha YpPOBHE CpEeIHETO 00IIero o0pa3oBaHus MOJO0KEH
pPAI UAEH, KOTOPbIE MOKHO pacCMaTpHUBAaTh KaK MPUHLHUIIBI €r0 MOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEW KypC SIBIIIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKUT MaTepHall U3 BCEX Pa3lesioB (PU3UKHU, BKIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3UKHU.

Hoea z2enepanuzayuu. B cooTBETCTBHMM C HEWl Marepuan Kypca (U3UKU
o0beIMHEH BOKPYr (u3Mueckux Teopuil. Beaymmm B Kypce sBiseTcs
(opMupOBaHUE MPENCTaBICHUM O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
oJIe.

Hoea zcymanumapuzayuu. EE peanuzanusi Npeanosiaraet MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIMANa (PU3NYECKOW HAYKW, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3ukn ¢ pa3BuTHeM OOIIeCTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOTIEMaMH.

Hoea npuknaonon nanpasnennocmu. Kypc buzuku yriyOaéHHOr0 ypOBHSI
npeArnoiaraeT 3HakOMCTBO C IIUPOKUM KPYTrOM TEXHHUUYECKUX U TEXHOJOTUUYECKUX
MPUWIOKEHUN HM3YYEHHBIX TEOpPUM M 3aKOHOB. Ilpm 3TOM paccmarpuBarOTCA Ha
YpOBHE OOIIMX TMPEICTABICHUN W COBPEMEHHBIC TEXHUUYECKHE YCTPOWCTBA, M
TEXHOJIOTHHU.

Hoea 3konozuzayuu peannsyercs TMOCPEICTBOM BBEICHUSA JJIEMEHTOB
comepKaHUsl, TOCBSIMIEHHBIX OKOJOTMYECKHM MpOoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJIOTMH, a Takke OOCYXIeHUs
npo0JieM pallMOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.



OcBoeHue cojiepkaHusi MPOrpaMMbl MO (U3UKE JOKHO OBITh TOCTPOEHO Ha
MPUHIMIIAX CUCTEMHO-JEATEIbHOCTHOrO mojaxoaa. Jis Gu3nuku peaiusaius 3TUX
MPUHIIUIIOB 0a3UpyeTCs Ha UCTIOIB30BAaHUM CaMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBytomiero ¢akropa ydeOHoro mporecca. s yrmyonéHHOro
YPOBHS — O3TO CHCTEMa CaMOCTOSATEIbHOTO YYEHUYECKOTO HKCIIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTAIbHBIE YUYEHHYECKHE ONBITHl MPU U3YYEHUH HOBOIO
Marepualia, 1abopatopHbie paboThl U PabOTHI MpakThuKkyMa. [Ipu 3TOM BO3MOMKHBI
IBa crioco0a peam3aui (pU3HNIecKoro npakTukyma. B nepBom cirydae MpakTUKyM
npoBoauTcs 6o B koHIe 10 m 11 kmaccoB, nu0O0 Mmociie MEpBOTO W BTOPOTO
HOJYTroIMi B Ka)J/I0M M3 3THUX KJIaccoB. BTopoii cocob — 3To uHTerpauus padot
MPaKTUKyMa B CHCTEMY JabOpaTOpHBIX pabOT, KOTOPHIE MPOBOJSITCS B IMpOIECcCe
n3yueHus pazzgena (temsl). [Ipu sToM moa paboTaMu HpakTUKyMa MOHUMAETCS
CaMOCTOSITEJIbHOE ~ UCCIIEJOBaHHE, KOTOPOE IPOBOJAUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi HHCTPYKIIUH.

B nporpamme mo ¢usmke cucTeMa yUYEHHYECKOTO OKCIEPHMEHTA,
7ab0paToOpHBIX paboOT M MPaKTUKyMa MpEACTaBleHA €AMHBIM IepedHeM. Brioop
TEMATUKU U1 3TUX BUJOB YUEHMUECKHUX MPAKTHUECKUX pabOT OCYIIECTBISAETCS
y4acTHHUKaMHU 00pa30BaTEIbHOrO MpoIecca UCXOS U3 OCOOEHHOCTEH MOYypOUYHOTO
IJIAHUPOBAHMS U OCHallleHus KaOuHera ¢usuku. Ilpu 3TOoM oOecneuuBaercs
OBJIaJIcHHE OOYYalOUIMMHCS YMEHUSMU TPOBOJUTH TPSIMBIE U KOCBEHHBIC
U3MEPEHMsI, UCCIIEeIOBAaHUS 3aBUCUMOCTEM (PU3MUECKUX BEJIMYMH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yaeTsSETCS PEHICHUIO paCYETHRIX U KaYEeCTBEHHBIX 3aad.
[Tpu 5TOM AJ1a pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 3374 C SIBHO 3a/IaHHOM
U HESBHO 33JJaHHOW (PM3NYECKON MOJENbI0, TO3BOJIAIOIINE IPUMEHITh U3YUYECHHBIE
3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, TaKk U HHTETPUPYS
IPUMEHEHUE 3HAaHUM U3 pas3HeIX pas3nenoB. [l KadyecTBEHHBIX 3a1a4
NPUOPUTETOM SIBIISIOTCA 3aJaHusl Ha OOBSICHEHHE/TIPEACKa3aHUE TMPOTECKAHUS
(du3nUecKnX SBICHUN W MPOIECCOB B OKPYXKAIOIIEH >KU3HU, TpeOyIonue BrIOOpa
duznyeckoil MoAeT Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu GPI'OC COO k MaTepranbHOTEXHUYECKOMY
o0ecreueHunto yueOHoro mpotecca Kypc pu3nku yriayOoaéHHOTO YpOBHS HA YPOBHE
cpeaHero o0O1mero oOpa3oBaHUs JOJDKEH H3ydaThCsl B YCIOBHUSIX MPEIMETHOTO
kabunera. B kaOunere ¢(u3uku MODKHO OBITH HeoOXomuMmoe TabopaTopHOE
o0opynoBaHuEe [UIsl BBINOJHEHHs] yKa3aHHbIX B MporpaMMe 1O (U3UKe
YUYEHHUYECKHX OIBITOB, JIA0OPATOPHBIX PabOT M pabOT NPAKTUKyMa, a TaKXKe
JEMOHCTPALIMOHHOE 000pYI0BaHHE.



JlemoHCTpaninoHHOe o0OopyaoBaHuEe (GopMupyerca B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTATOYHOCTHU M OOECIEYMBAET TOCTAHOBKY
MEPEYUCICHHBIX B TMpOrpaMMe MO (HU3MKE KIIOYEBBIX JAEMOHCTpAalUUd IS
UCCIEOBAHMSI  HM3y4YaeMbIX SIBJIGHHMM W  MPOLECCOB, HSMIUPHYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 000pylIOBaHHE MJII YUYEHHUYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUYMBACTCS B pacyére
OJTHOTO KOMIUJIEKTa Ha JABYX oOOydarommxcs. TeMaThyeckue KOMILUICKTHI
71a60paTOPHOTO OOOpPYAOBAHUS JIOJDKHBI OBITh TMOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUIA.

OCHOBHBIMHM LENSIMU U3Y4YeHUs (PU3MKH B 0OILIEM OOpa3oBaHUU SIBIISIOTCS:
(opMupOBaHHE HMHTEpEca U CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY H3yUEHUIO
OPUPOJIbI, pPa3BUTHUE MX HUHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEN;
pa3BUTHE NPEICTABIECHUN O HAYYHOM METOE MO3HaHUS U (POPMHUPOBAHUE
MCCJIEI0BATENbCKOTO OTHOIICHHUSI K OKPY’KAIOIIUM SIBJICHUSIM; (OPMHUPOBAHUE

Hay4YHOTI'O0 MHUPOBO33PEHUS KAK PE3yJIbTaTa U3yYEHUsI OCHOB
CTpOGHHS MaTepud U (PyHIAMEHTAIbHBIX 3aKOHOB (u3uku; (GopmMupoBaHue

yYMEHUN OOBACHSTH SIBJCHUS C UCIIOJIb30BaHUEM (PU3HUECKUX
3HAHUM M HAy4YHBIX J0Ka3aTesbCTB; (DOPMUPOBAHHE MPEICTABICHUNH O POIH

(Gu3MKH TSl pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHII;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymymieit
npodeCCUOHAIBHOM ~ CSTETbHOCTH, CBSI3aHHBIX C (PU3MKOHM, MOATOTOBKA K
JanbHeieMy oOy4eHHUIO B 3TOM HalpaBJICHUU.

JlocTkeHne 3TUX Leie oOecreynBaeTCsl peluieHueM CIeAyIouX 3a1a4d B
IpoLecce M3y4eHUs Kypca (PU3MKM Ha YpOBHE CpPEAHEro OO0IIero oOpa3oBaHMS:
OpuUOOpEeTeHNEe CUCTEMbl 3HAHUKA 00 O0HMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKJIOYAs  MEXAaHHWKY,  MOJIEKYJSApHYIO  (U3HKY,
ANEKTPOIMHAMUKY, KBAHTOBYIO (DM3HKY U DJIEMEHTHI acTpOhU3UKY; GOPMUPOBAHUE
YMEHHM IPUMEHATh TEOPETUYECKUE 3HAHUS I O0BACHEHUS (PUBNUYECKUX SIBJICHUIN
B NPUPOAC U JJIA NMPUHATUS NPAKTUYECKUX PEUICHUH B MOBCEIHEBHOW >KU3HU;
OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHbIX 33/1a4 C SIBHO 33JIaHHOMN
¢usznyeckoil MOMENbIO, 3a/4ay, MOAPA3ZYMEBAIOLIUX CAMOCTOSITENIbHOE CO3JaHHE
¢usznyeckoil Mojaenu, aJeKBaTHOM YCJIOBHMSM 3aJayd, B TOM YHCIE 3aaay
MHKEHEPHOI'0 XapaKTepa; MOHUMaHue (GU3MUEeCKUX OCHOB W MPUHIIMIIOB ACHCTBUS
TEXHUYECKUX



YCTPONCTB U TEXHOJOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPY>KAIOIIYIO CPELLY;
OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO TUIAHUPOBAaHUS U MPOBEICHUS
Gu3MYeCKMX OKCIEPUMEHTOB, aHaIW3a W HWHTEpPIpEeTanuu  uHpopMmaiuy,
oTpesieNieHUs] JOCTOBEPHOCTH TOJYYEHHOTO pEe3ysbTaTa; CO3/aHue YCIOBUHM Jis
Pa3BUTHS YMEHHM MPOEKTHO-UCCIIEIOBATEIBCKOM,

TBOPUYECKOM JIEATETLHOCTH;

pa3BuTHE HHTEpeca K chepam nmpodecCHOHATBHON AeTETFHOCTH, CBSI3aHHOMN
¢ (hU3UKOM.

B cootBerctBun ¢ TpedoBanusmu PI'OC COO yrayOn€HHBIM ypOBEHb
u3ydeHus ydeOHoro mpenmera «@Pu3uka» Ha YpPOBHE CpeIHEro OOIIero
oOpa3oBaHMsl BbIOMpaeTcs OOYy4YalOIKUMHUCS, TUIAHUPYIOIIUMU —TPOAOHKEHHE
00pa3oBaHusI 1O CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne usuku (yriayOnaEHHBIN ypOBEHb) HA YPOBHE CPEHEro 0OIIero
ob6pazoBanus orBoauTcs 340 yacon: B 10 kiacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipepyaraempiii B mporpamme 1o (U3MKE IMEpedYeHb JIA0OPAaTOPHBIX H
PAKTUYECKUX pabOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JaeT BBIOOD
npoBeleHUusT J1abOpaTOpPHBIX PabOT M OMBITOB € YYETOM WHAUBUIYATbHBIX
ocoOeHHoCTe| oOy4Jarouuxcs.



COIEPKXAHUE OBYUYEHUA
10 KITACC

Pa3zpnes 1. Hayunblii MeTO] NO3HAHNSI IPUPOBI.

®dusuka — QyHIaMeHTalIbHAs HayKa o mpupoae. HayuHblil MeTo mo3HaHus U
METO/IbI UCCIIeNOBAaHUS (U3UUECKUX SBIICHUH.

DKCIepUMEHT U TeopHsl B Ipoliecce MO3HaHMs Mpuponabl. Habmonenue u
HKCIIEPUMEHT B (pU3HKeE.

CnocoObl u3MepeHus (U3MYECKUX BEJIWYMH (QHAJIOrOBble U IU(POBBIE
M3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[lorpemnocT  u3MepeHuit  (u3nueckux BeauuuH  (aOcoyoTHas U
OTHOCHUTENIbHA).

MonennpoBanue (pU3NYECKUX SBJIECHUI U MpoLeccoB (MaTepuanbHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJIO, HJCAIbHAS >KUJKOCTh, WJCAbHBIA Ta3, TOYCUHBIN
3apsan). ['unoresa. @uznueckuii 3aK0H, TPAHULIBI €r0 TPUMEHUMOCTH. Dusznueckas
TEOPHUSL.

Pons u Mecto ¢usuku B (HOpMUPOBAHHM COBPEMEHHOW HAYYHOU KapTUHBI
MUpa, B IPAKTUYECKOMN IE€ATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmMuKym.

W3mepeHre Ccwibl TOKAa W HANpsDKEHUS B ILENM IOCTOSHHOIO TOKAa IpH
MOMOIIIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ HU(ppoBoK Jadbopatopuelt o ¢usuke. IIpumepsl nzmMepeHus
($U3MUECKUX BEIMYUH NIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe BrkeHre. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimas 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Paanyc-BekTop MarepuasbHOM TOYKHM, €ro MPOCKUUH Ha OCU CHCTEMBI
KoOopauHaT. Tpaekropus.

[lepemenienne, cKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOpPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX NPOCKUMH HA OCH CHUCTEMBI KOOPAMHAT.
CrnoxxeHue nepeMeIeHU U CI0KEHUE CKOPOCTEN.



PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOIMHENHOE IBUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U IyTU MAaT€pUAIIbHONW TOUYKU OT BPEMEHU U UX
rpadukm.

CBoOomHOE mameHWe. YCKOpPEHHE CBOOOTHOTO TMajeHus. J[BrkeHume Tena,
OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPJMHAT, CKOPOCTH U
YCKOPEHHMS MaTepUabHON TOYKHA OT BPEMEHU U UX TpaUKU.

KpuBonuneitnoe  nBuxkeHue. JIBKeHHE  MaTepUalbHOM  TOYKH IO
OKPY>KHOCTH. YTJIOBas W JIMHEHas ckopocTh. llepron u wacrora oOpaiieHus.
[lenTpocTpeMutensHoe (HOpMabHOE), KacaTelbHOE (TaHTCHIIMAIBHOE) U TIOJIHOE
YCKOPEHHUE MaTepHaIbHON TOUKH.

TexHuyeckre ycTporucTBa U TEXHOJOTMYECKUE MMPOLECCHI: CITUIOMETP,
NBIDKCHUE CHaApsJOB, IEMHbIE,  IIeCTepéHYaThie U pEeMEHHBIC
nepeaadn, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mogenbs cucteMbl OTCUETA, MIUTIOCTPALUS KUHEMATHYECKUX XapaKTePUCTHK
JBH>KCHUSL.

CriocoObl uccae10BaHusl IBHXKCHHM.

Nnnroctpanus npeaenbHoro nepexoia u i3MepeHre MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue aBuxkeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTATBHO.

HanpapneHnue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuEe TyTed, TPACKTOPUM, CKOPOCTEH ABUIKEHUSI OJHOTO U TOTO XKeE
T€Ja B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKyM.

N3ydenne HEpaBHOMEPHOIO JBIKCHUS C IEJIBIO OMPEACICHUS MTHOBEHHOU
CKOPOCTH.

N3Mmepenne yckopeHUsl mpU MNPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IyTH OT BpPEMEHU TMPU PaBHOYCKOPEHHOM
JBIKCHUU.

N3mepenre  ycKopeHus CBOOOJHOTO  TaJeHUS (PEKOMEHI0BAaHO
MCIOJIb30BaHuE IIU(PPOBOIl TabOpaTOpHH).

N3yuenne  ABWXKEHUS Tena, OPOIIEHHOTO TOPU30HTAJIBHO.
[IpoBepka runoTessl 0 MPSAMOK MPONOPLHOHAIBHOW 3aBUCUMOCTH MEXKIY
JATBLHOCTBIO MOJIETA U HAYAIIbHOW CKOPOCTHIO TeJa.



N3ydenne NBMKEHUS Tela IO OKPYKHOCTH C TMOCTOSSHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH TIEpHUO/Ia 00OpaIIeHUsI KOHUYECKOTO MasgTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuka.

IlepBbiii 3akoH HproTona. MHepumanbHble cucTeMbl oTcuéra. [IpmHnmn
otHocutTenbHOCTH ["anmunes. HewHepuuanpHble cucTeMbl OTCUETa (OmpeseseHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHIuUI Cynepro3uiyy CUll.

Bropoi 3akoH HproToHa 1151 MaTepruanbHON TOYKH.

Tpernii 3ak0H Hpr0TOHA 1JIs1 MaTepUAIBbHBIX TOYEK.

3aKOH BCEMHMPHOIO TSITOTEHUS. OKBUBAJICHTHOCTh TI'PABUTALIMOHHON U
VHEPTHON MAaCCBI.

Cuna TsKecTd. 3aBUCUMOCTb YCKOPEHHUSI CBOOOJHOIO MaJ€HUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI U OT Treorpaguyeckod MMPOTHL. JIBHxKeHuUe
HEOECHBIX TeJ U UX cyTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Tema, nBmxkymerocs ¢
YCKOPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpEeHHUSI CKOJIBKEHUS U CHJIA TPEHHS
nokos. Kosdpduuument tpenus. Cuna conpoTUBIEHMsI NMPHU JABMKEHUU Tella B
KUJIKOCTH WJIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKEHUSI.

Hasnenune. ['mapocrarnueckoe nasienne. Cuna Apxumena.

TexHnueckue yCTpOMCTBA M TEXHOJIOTMUECKHE MPOLECChl: MOIIUITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGmonenue nBrKeHMs TeN B MHEPIHUATBbHBIX U HEMHEPIUAIBHBIX CHCTEMax
OTCYETA.

[IpuHIIMIT OTHOCUTEIBHOCTH.

Kauenne nByX WWIMHIPOB WIHM IIAPOB pPa3HOW MacChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUATIBHON CUCTEMBI OTCUETA.

CpaBHeHrE  PaBHOJCHCTBYIOUIEH  NPWIOKEHHBIX K Teay CHI C
IPOU3BENCHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLUUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIOIUX B PE3YyJIbTaTE B3aUMOICUCTBHS TEJL.

N3mepenune macc 1o B3anMoAeiCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MMAICHUH.

LleHTpoOeKHbIE MEXaHU3MBI.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUS.



Yuenuueckuit sxkcnepumenm, nabopamopnuie padomot, NPAKMUKYM.

N3mepenne paBHOJEHCTBYIONIEH CUIT MPU JBUXKEHUU Opycka MO HAKJIOHHOW
MJIOCKOCTH.

[IpoBepka TUNOTE3bl O HE3aBUCMMOCTHM BPEMEHHM [IBIKEHHsI Opycka Io
HaKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

Uccnenoanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B IMPYXKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

N3ydenne NBHKEHUSI CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepes
NErKuii OJIOK.

N3mepenue kordduiimenta TpeHusi Mo BEIUYUHE YTIIOBOro koddduiimeHta
3aBucUMOCTH Fp(N).

Uccnenosanue ABMKEHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH C NIEPEMEHHBIM
K03 PUITEHTOM TpEHUSI.

N3ydenne nBMKEHUS Ipy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTymarenbHoe W BpamiaTeabHOE JBUKEHUE
TBEPIOTO Tejla. MOMEHT CHUJIbI OTHOCUTEJILHO OCU BpailieHus. [1inedo cuebl.
CrnoxeHue cull, MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeA.

VYcroitunBoe, HeycTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckre yCTpOWCTBA M TEXHOJOTHYECKHME MPOLECCHL: KPOHIITENH,
CTPOUTENBHBIN KpaH, peléTyaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKMUKym.

HccnenoBanue ycinoBUM paBHOBECUA TBEPAOIO TeEJla, HMMEIOLIETO OCh
BpALLCHHUS.

KoHncTpynpoBanue KpOHIITENHOB U paCUYET CUIT YIIPYTOCTH.

N3ydenune ycToMdnBOCTH TBEPAOTO TENA, UMEIOIIETO ITUIOIIAb ONIOPHI.

Tema 4. 3axonvl coxpanenusn 6 Mexanuxe.

Nmnynbee MaTepraibHOM TOYKH, CUCTEMBI MAaTEpUANIBHBIX TOYEK. LleHTp mace
CHUCTEMBI MaTepUAIbHBIX TOYEK. Teopema 0 ABUKEHUH LIEHTpa Macc.

I/IMHYJIBC CHJIbl © UIBMCHCHUC UMITYJIbCA TCJIA.
3aKoH COXpaHCHHUs UMITYJIbCA.
PeakTtuBHOE JABHKCHUC.



MoMmeHT uMIlysibca MaTepHAIbHOM TOUYkHM. lIpencraBiieHne O coXpaHEeHUH
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX HOJIAX.

PabGotra cumpl Ha MajaoM M Ha KOHEYHOM mnepemernieHud. ['paduueckoe
MIPEACTABICHUE PAOOTHI CHIIBI.

MoOUIHOCTB CUJIBI.

Kunernueckass sHeprust marepuayibHOM Touku. TeopemMa 00 W3MEHEHUU
KMHETHYECKOW SHEPTUH MAaTEPUATIbHON TOUKHU.

[loreHnManbHBlE M HENOTEHUHAIBbHBbIE CwiIbl. [loTeHIManbHas SHEprus.
[ToTeHumanbHas 3HEPrusi ynpyro AepopMHUPOBAHHON NpyXuHbL. [loTeHIManbHAS
JHEprus Tejaa B OJHOPOJHOM TIpaBUTAMOHHOM noisie. [loTeHnmanbHas sHEpPrus
TeJa B TPABUTALIMOHHOM I10JI€ OJTHOPOJHOTO Il1apa (BHYTpH U BHE Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsE CKOPOCTb.

CBs13b pa0OTHI HENOTEHIMAIBHBIX CHJI C ©3MEHEHHEM MEXaHUYECKOW SHEPTUn
CUCTEMBI TeJl. 3aKOH COXPAaHEHHS MEXaHUYECKON IHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHynmu 17 HWICATBHOM KUJIKOCTH Kak CIIEJACTBHE 3aKOHA
COXpPaHEHUS MEXaHUYECKON YHEPTHH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MUCTOJET, THPOCKOI, (PUI'ypHOE KaTaHHWE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE nBHXKEHUE.

HN3mepenune MOITHOCTH CHJIBL.

W3meHeHune sHepruu Teja Mpu COBEPIICHUN PadOTHI.

B3aumHble npeBpalieHUss KMHETUYECKOW U IMOTEHUUAIBHOM JHEPru IIpU
NEWCTBUU HA TEJIO CUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHepruy Npy CBOOOAHOM Ma/ICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKyMm.

N3mepenne nmnyiibca Teia o TOpMO3HOMY ITYTH.

W3mepenrie cuiibl TATH, CKOPOCTH MOJEIH SJIEKTPOMOOMIS M MOUIHOCTH
CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanue cCOXpaHEeHMs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBHM.

N3mepenre KHHETHYECKOM SJHEPTUH TeJla 10 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHMSI TOTEHIIMAIBHOW SHEPTUU MPYKUHBI ¢ PAOOTON CHJIBI
TPEHUS.



Omnpenenenre pabOThl CUJIBI TPEHUS MPU JBUIKEHUU Teja MO HAKJIOHHOU
MJIOCKOCTH.

Paszpnesa 3. MouiekyisipHas pU3HKA ¥ TEPMOJAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcHOBHBIE TMOJOXEHUS MOJeKyIsipHO-kuHeTnuecko Tteopun (MKT), wux
ombITHOe oOocHoBanue. [luddysusa. bpoyHoBckoe aBmkeHue. Xapakrtep
JIBWKEHHUSI W B3aUMOJECHCTBUS 4YaCTUI[ BelIeCTBA. MOJEnu CTPOEHHS Ta30B,
KUAKOCTEH M TBEPABIX TeNl U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX
mozened. Macca u pasmepsl Moiiekyd (atomoB). KonudecTBo BermiecTBa.
[ToctostnHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl €€ u3mepenus. lllkana
temneparyp Llenscus.

Mojenb uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETHYECKOW TEOPHUM: YaCTHUIIbI
raza ABWKYTCS XaOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamneiipona. AoGcomtoTHas
Temrneparypa (mkana temnepatyp KenbBuna). 3akoH JlaneroHa. M3omponecch B
UJeaJbHOM Ta3e C T[OCTOSHHBIM KOJUYECTBOM BemiecTtBa. [ 'paduyeckoe
MPEACTABICHUE U30MPOLECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3p  MEXIy JaBIICHHMEM U  CpeJHEd KHHETHYECKOW  DSHepruewu
NOCTYNAaTEIbHOTO TEIJIOBOTO JBUKEHHUS MOJEKYJ HACAIbHOTO rasa (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATHHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMMEpaTypbl TEPMOJAMHAMUYECKON CUCTEMBI CO CpeaHeElN
KUHETHYECKOU SHEPTUEN MTOCTYIIATENBHOIO TEIJIOBOIO ABUXKEHUS €€ YaCTHII.

TexHuYeCKre YCTPOWCTBA W TEXHOJOTMYECKHE IIPOLIECCHL: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMaTepUaoB.

Jemoncmpayuu.

Mojenu 1BUKEHUSI YaCTUI] BEIIECTBA.

Mopens 6pOyHOBCKOTO JBUKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUYKEHUS.

Hubdy3ust KUIKOCTEH.

Mogaens onbita [TepHa.

[IputsxeHne MOIEKyII.

Mojenu KpUCTAUIMYECKUX PEUIETOK.

Habmonenue u ncciaenoBaHue H30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.
UccnegoBanne mpoiecca YCTAHOBJIEHUSI TEIJIOBOIO PABHOBECUS IIPH
TeII000MeHE MEXKy TOpsiUeH U XOJIOAHOM BOJIOM.



N3yyenne wu30TEpMUUECKOrO TIpoliecca (PEKOMEHJIOBAHO HCIOIb30BaHUE
1udpoBoii 1a60paTopun).

N3yuenune HA30XOPHOT0 npotiecca.

N3yyenue n300apHOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmonunamuueckass (TJ]) cucrema. 3amaHue BHEIIHUX YCIOBUM Jis
TEPMOJMHAMHUYECKON CUCTEMBI. BHENIHNE U BHYTpeHHUE napameTpsl. [lapameTpbl
TEPMOJIMHAMUYECKOM CHUCTEMBbI KaK CpPeAHUE 3HAUYCHUS BEJIMYMH, OMHCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauaio TepMoauHamukd. (CaMONpOU3BOJIbHAS — pelaKcaius
TEPMOANHAMHYECKON CUCTEMBI K TEINIIOBOMY PaBHOBECHIO.

Mopenp uaeanpbHOrO0 rasa B TEPMOJAMHAMHKE — CHCTEMa YpaBHEHWIl:
ypaBHeHHe MenpaeneeBa—KiianeiipoHa U BbIpaXXEHUE [JIs1 BHYTPEHHEWU SHEPIUU.
VYca0BUS IPUMEHUMOCTH 3TOM MOJIEIM: HHU3Kasi KOHLEHTPALUs YaCTHUILI, BBICOKHE
TeMIiepaTypbl. BeipaxkeHue 1uisi BHyTPEHHEW 3HEPTHH OJJHOATOMHOI'O HJ€aIbHOTO
rasa.

KBazucrarnueckue 1 HECTaTUYECKHUE MPOLIECCHI.

DOneMeHTapHasi paboTa B TepMouHaMuke. Beruuciaenue paboTel o rpaduky
nporecca Ha PV-nuarpamme.

Teronepenaua  kak  crmoco0  M3MEHEHUS  BHYTPEHHEW  AHEpruu
TEPMOJIMHAMMYECKOW  CHUCTeMbl 0e3  coBepiieHus padbotel.  KoHBekuus,
TEIIONPOBOIHOCTD, U3IyYEHHUE.

KomnuectBo Temmorel. TemnoéMkocTe Tenma. YaenpHas W MOJIApHas
TEIUTIOEMKOCTH BELIECTBA. YpaBHeHHe Maiiepa. YenpHas TEmIoTa CropaHus
ToruimBa. Pacuér konmuecTBa TEIJIOTHI TIpu  Terulonepenaude. Ilonarue o006
aauabdaTHOM IIporiecce.

IlepBbii 3akOH TepMOIMHAMUKUA. BHyTpeHHsii sHeprud. KomnmuectBo
TEIJIOTBI W paboTa Kak  Mepbl M3MEHEHUS  BHYTPEHHEM  SHEpPruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

Bropoii 3akOH TepMOAMHAMMKHM JJisi PABHOBECHBIX IIPOLIECCOB: YEPE3
3alaHHO€ PABHOBECHOE COCTOSIHHE TEPMOJWHAMHYECKOW CHUCTEMBI IPOXOIAUT
eMHCTBEHHAas aaradara. AOCOIIOTHAS TeMIlepaTypa.

BTtopoii 3akoH TEepMOAMHAMUKM Uil  HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOXKHO Tepe/iaTh TEIUIOTY OT 0oJiee XOJ0JHOTO Tena K Oosee Harperomy 0e3
kommencanmu (Kimaysuyc). HeoGpaTumMocTh MPUPOTHBIX MPOIIECCOB.

[Tpunnuns! necteus TerioBbix MamuH. KT/,



MaxkcumanbHoe 3nadenue KITJI. ukn Kapho.

DKOJOTMYECKUE ACTIEKThl MCMOJIb30BaHUs TEIUIOBBIX ABUrareneil. TemmoBoe
3arpsi3HEHUE OKPYIKAIOLIEH CPEbI.

TexHnueckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: XOJOIWIbHUK,
KOHJUITMOHED, AW3CIBHBIA W KapOIOpaTOpPHBIM JBHUTATENH, MapoBas TypOWHa,
MOJIy4YCHUE CBEPXHU3KUX TEMIEpaTyp, YTWIM3AIUS «TEIJIOBBIX» OTXOJIOB C
UCII0JIb30BaHUEM TETUIOBOTO HACOCa, YTUIU3AIUs OMOOPTaHMYECKOTO TOIIMBA IS
BBIPAOOTKH «TETIOBOM» M DJIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3MeHnenune TeMiiepatypsl py ainadaTUueCKOM PacIIupEHUH.
Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TETIOEMKOCTEH BEILIECTB.

CriocoObl U3BMEHEHHS] BHYTPEHHEN SHEPTHUU.

UccnenoBanue annadbaTHOTO Ipolecca.

KomnbroTepHbie MOJIEN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot, npaKmuKym.

N3mepenne yaenpHON TEMITOEMKOCTH.

HccenenoBanue nponecca OCTbIBaHUS BEIIECTBA.

HccnenoBanne agmadaTHOTO TIpoIiecca.

N3yyeHue B3aMMOCBSI3M SHEPTHMHM MEKMOJEKYJISPHOTO B3aUMOJEUCTBUS H
TEMIEPATypPbl KUTICHHSI )KUKOCTEH.

Tema 3. Acpecamnibie cocmoanusa eewjecmea. Pazosvie nepexoowvl.

[TapooOpazoBanue u koHAeHcauus. Vicnapenue u kurnenwe. VY aelbHas
TEIJI0Ta MapooOpa3oBaHUsI.

Hacplennsie u HEHACBHIIIEHHbIC  MapBbl. KauecTBennas
3aBUCHMOCTH TUIOTHOCTH U JIABJICHUS] HACHIIIIEHHOTO Mapa OT TEMIIEPATYpPbl, UX
HE3aBUCUMOCTh OT 00bEMA HACHIIIICHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI
KUIIEHUS OT JABJICHUS B AKUJKOCTH.

BrnaxxaocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAYKHOCTD.

TBépnoe Teno. Kpucrannmmueckue u aMoppHbie Tena. AHU30TPOIUsI CBOMCTB
KkpuctaioB. [lnaBneHue W KpucTamuzanus. YAelbHas TemIoTa IUIABJICHHUS.
CybOnumartusi.

Hedbopmanmu TBEpAOTO Tena. Pactsokenue u cxartue. Cnpur. Moayns FOnra.
[Ipenen ynpyrux nedopmarui.

TennoBoe pacimMpeHune KUJIKOCTEH W TBEPABIX Tell, 00bEMHOE U JMHEHHOE
pacmmpenne. AHTapMOHHU3M TEIJIOBBIX KOJIeOaHMI YaCTHUIT BEIECTBA KaK MPUINHA
TEIJIOBOTO PaclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).



[IpeoOpa3oBanue sHEPrUM B (Pa30BBIX MEPEXOAAX.

VYpaBHeHHE TemoBoro OanaHca.

[ToBepxHOCTHOE HaTsKeHUE. Ko3hPUIMEHT NOBEpPXHOCTHOIO HATSKEHUS.
Kanumsipasie aBnenus. JlapneHne 1o HCKPUBIEHHOW MMOBEPXHOCTHIO JKUIKOCTH.
®opmyna Jlamnaca.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI:  KUIKHE
KpPHUCTaJUIbl, COBPEMEHHBIE MaTEPUAJIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBONCTBa HACBIIICHHBIX TAPOB.

Kunenue. Kunenve npu NOHMKEHHOM JABJICHHH.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnBITEI C MBUIBHBIMH TNIEHKAMH.

CmauuBanue.

Kanumnsipasie siBneHus.

Mopenu HEeHBIOTOHOBCKOW JKUJIKOCTH.

Crioco0bl U3MepEeHUs BIaKHOCTH.

HccnenoBanne HarpeBaHus U IUIABICHUS KPUCTAININYECKOTO BEIIECTBA.

Bunbl gedopmanmii.

Habmronenune Mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3ydyeHne 3aKkOHOMEPHOCTEN MCIAPEHUSI )KUIKOCTEM.

N3mepenne yaenpHON TEIIOTHI IUIABJICHUS JIbAA.

N3ydenune CBOMCTB HACBIIEHHBIX MTApPOB.

N3mepenue aOCOMIOTHOM BIAXKHOCTH BO3AyXa M OLEHKAa MacChl MapoB B
ITOMEILEHNH.

N3mepenne ko3pduiinenTa nOBEpXHOCTHOTO HATSKEHUS.

N3amepenune monyns FOunra.

UccnenoBanne 3aBUCUMOCTH  JaepopManiud  PE3WHOBOTO oOpaslia oT
IIPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JaekTpoauHaMHKa.

Tema 1. dnexkmpuueckoe none.

DJIeKTpU3almsi Tell W €€ MNPOSIBICHUS. DJIEKTpUUeCKuil 3apsia. JBa Buaa
ANEKTPUYECKUX 3apsAnoB. I[IpOBOJHWKM, OUANEKTPUKHM U IOIYNPOBOJHUKH.
DJIeMEHTapHbIM  SJIEKTPUYECKUNM 3apsifl. 3aKOH COXPAHEHHUSI AJIEKTPUUYECKOTO
3apsna.

B3anmopneiictBue 3apsaoB. Toueunsle 3apsanbl. 3akoH KynoHa.



DnekTpudeckoe nose. Ero neiictere Ha 3JIEKTPUUECKHUE 3aPSIbI.

Hanpsok€anocts  anekTpudeckoro  mojis.  IIpoOwbeiii  3apsna.  Jluauu
HaIpPSHKEHHOCTH 3JIEKTPUUECKOT0 10J1s1. OJHOPOAHOE ANEKTPUUECKOE MOJIE.

[ToTeHIMAIBHOCTB BJIEKTPOCTATUYECKOIO IMOJA. Pa3HOCTE mOTEHUIMANIOB U
HanpspkeHue. lloTeHuumanbHass 3HEpPrust 3apsga B DJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman snekTpocratudeckoro nossi. CBs3b HANPSHKEHHOCTHU TOJIL U PA3HOCTH
NOTEHIIMAIOB JIJISl  AJIEKTPOCTATUYECKOrO 1Mo (Kak OJHOPOJHOTO, TakK H
HEOTHOPOJIHOTO).

[IprHIMD Cynepno3uLInN dIEKTPUIECKUX TOJIEN.

[Tone Toueunoro 3apsiga. Ilome paBHOMepHO 3apspkeHHOU cdepbl. [lone
PAaBHOMEPHO 3apsyKEHHOro mo o0bémy mapa. [lone paBHOMEpPHO 3apsyKEHHON
OECKOHEYHOM TIOCKOCTH. KapTuHbl NWHUN HAOpsDKEHHOCTH ASTUX MOJEH U
SKBUIOTEHLIHAIBHBIX TOBEPXHOCTEM.

IIpOBOJHUKH B AIIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPs0B.

JDIEeKTpUKHI B AIEKTPOCTATUYECKOM I0JIE. Jusnexrpruyeckas
ITPOHUIIAEMOCTh BELIECTBA.

Konpencatop. DneKTpOEMKOCTh KOHJIEHCATOPA. IDIEKTPOEMKOCTH ILIOCKOTO
KOHJIEHCATOpa.

[TapannensHOe coenuHeHne KoHAeHcaTopoB. [locnenoBarenbHoEe coeAMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

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

TexHnyeckue ycTporucTBa U TEXHOJIOTMYECKUE IPOLECCHI: DJIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATUUECKAs 3AIMTA, 3a3€MIICHHE JIEKTPONIPUOOPOB,
KOHJIEHCcaTophl, TeHepaTop Ban ae ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIapPUKOB.

DNEeKTpUYECKOE NOJIE ABYX 3APSKEHHBIX IUIACTHH.

Mogaenb anekTpoctatuueckoro reneparopa (Baun ae I'paada).

IIpOBOIHUKM B DJIEKTPUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAs 3alUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOAHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAToOpa OT IJIOLIAAH
IJIACTUH, PACCTOSTHUSA MEXKAY HUMH U IUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiaKa U pa3ps/ika KOHJIEHCATOpa YEPE3 PESUCTOP.



Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

OneHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HabGnronenue npeBpallieHust SJHEPTUH 3apsyKEHHOTO KOHJIEHCATOPa B SHEPTHUIO
U3IIyYEHUsI CBETOINO/IA.

N3ydeHne npoTekaHus TOKa B LENU, COACPHKAILIECH KOHICHCATOP.

Pacrnipenenenue pa3HOCTH MOTEHIINAJIOB (HampsKeHUs ) npu
NOCJIEN0BATEIBHOM COEAMHEHUH KOHAEHCATOPOB.

Hccnenosanue pa3psaa KOHJIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanunwlit 31eKmpuiecKuil mox.

Cuna Toka. [ToCcTOSIHHBIN TOK.

VYcioBusi CymecTBOBaHUS MOCTOSSHHOTO 3JIEKTPUUYECKOTO TOKa. McTouHukum
toka. Hanpspkenune U u DJIC é&.

3akoH Oma [J1s1 y4acTKa Lenu.

DIIEKTPUYECKOE COMPOTUBIIEHUE. 3ABUCUMOCTh COMPOTHUBIICHHS OJHOPOJIHOTO
MPOBOJIHUKA OT €ro JIMHbl W IUIONAAX IIOMEPEYHOrO CEYEHHUs. Y AEIbHOE
COITPOTHUBIIEHUE BELIECTBA.

[TocnenoBarenbHOE, MapauieIbHOE, CMEIIAaHHOE COEIMHEHNUE IIPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux menei. [Ipasuna Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH /[xoyns—Jlenua.

MOUIHOCTh 3JEKTPUYECKOr0 TOKa. TeroBas MOIIHOCTh, BbIAENsiEMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTHUBJICHUE HMCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) JIEKTpUUECKOM 11enu. MOITHOCTh NCTOYHUKA TOKA.
KopoTtkoe 3aMbikaHue.

KonnencaTop B ienu NOCTOSTHHOTO TOKA.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTMYECKHUE MPOLECCHL: aMIIepMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IIIEKTPUUECKOU IHEPTUU.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAIPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CWIBI TOKa OT HaNpPsDKEHUA UL PE3UCTOPa,
JIaMIIbl HAKaJIUBAaHUS U CBETOIHO/A.

3aBUCHUMOCTh COIIPOTUBIICHHUS UIMHAPUYECKUX NPOBOJHHUKOB OT JJIMHBI,
IJIOIIAU ITOIIEPEYHOr0 CEYCHUS U MaTepuala.

HccenenoBanue 3aBUCHMOCTH CUJIbI TOKA OT COITPOTUBJIEHUS IIPU OCTOSIHHOM
HAaIMPSKEHNUU.

[Ipsamoe uzmepenue IC. KopoTkoe 3aMbIKaHUE raJbBaHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.



CnocoObl coeMHEHUsT UCTOYHUKOB Toka, DJIC OaTapeil.

Hccnenoanne pa3HOCTH MOTEHIHUAIOB MEXK/1Y MOJKOCAMH UICTOYHUKA TOKA OT
CHUJIBI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

HccnenoBanne CMEMIaHHOTO COETMHEHUS PE3UCTOPOB.

N3Mmepenne yaenpHOro COpOTUBIIEHUS IPOBOJHUKOB.

HUccnegoBanne 3aBUCMMOCTH CHJIBI TOKAa OT HANPSDKEHHUS Ui JIAMIIBI
HAKaJINBAHUS.

YBenuueHue npenesia u3MepeHus amnepmerpa (BoJabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMMPOTUBJIEHUSI HCTOYHHUKA TOKA.

Uccnenosanne 3aBucumoctu DJ[C rajibBaHUUYECKOTO 3JIEMEHTA OT BPEMEHU
MPYA KOPOTKOM 3aMBbIKAHHH.

HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEXIY MOJIKOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B LICTIH.

HccnenoBanue 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DIJIEKTpUYECKAsT  MPOBOJUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METALIOB. 3aBUCHMOCTH CONPOTHUBIICHUS METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUAN TOK B BaKyyMe. CBOKMCTBA AIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas 151 MpUMECHAs MPOBOJIUMOCTD
noJIynpoBOAHUKOB. CBocTBa p—N-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B BJEKTPOJIUTAX. IJIEKTPOIUTUYECKAS IHCCOLIUAIUS.
DnexTponu3. 3akoHbl Dapanes 1Sl ANEKTPOIIn3a.

DJIEKTpUUECKHI TOK B razax. CamMOCTOSITENIbHBII M HECAMOCTOSATEIbHBIN
paspsa. PaznmuuHble THUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [Lazma.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHUE: Ta30pa3psaHbIe
JIaMITbl, JJICKTPOHHO-JTydeBas TpyOKa, MOJYINPOBOJAHUKOBBIC MPUOOPHI: JAHO/I,
TpaH3UCTOP, (POTOMO, CBETOAMO/I, TAIbBAHUKA, paUHUPOBAHUE M/, BHITIJIAaBKa
ATIOMUHUS, SIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI 2iekTposinza Papazes.

NckpoBoil pa3psa U IpOBOAUMOCTb BO3yXa.

CpaBHeHHE MPOBOAUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.



OHOCTOPOHHSIS TPOBOAMMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Hab6nronenue anekrposnusa.

N3mepenue 3apsiia OHOBAJIEHTHOTO MOHA.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBIICHHUS  TEPMOpPE3UCTOpa  OT
TEeMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3nYeCcKUuil NPaKTUKYM.

CnocoObl u3mepeHus: PU3NUECKUX BEJIUYMH C MCIOJIb30BAHHEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOTIOTHBIE U OTHOCUTEIbHBIE OTPEIIHOCTA U3MEPEHUM (PU3NUECKUX BEIMYUH.
O1neHKa rpaHull MOTPENTHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHUM, MCCIEIOBAaHWNA  3aBUCHUMOCTEU
(¢u3nyecKkux BEIMYMH, MPOBEpPKa MPEMAJIOKEHHBIX Trunore3 (BoIOOp u3 pador,
ONMCAHHBIX B  TEMAaTHYECKHX  pa3leNax «YYEHUYECKUH  JKCIEPHMEHT,
na0opaTopHbIe PaObOTHI, TPAKTUKYM).

MexnpeaMeTHbIe CBSA3M.

N3yuenne kypca ¢usuku yrayoménHoro ypoBHs B 10 kiacce
OCYLIECTBJISIETCS ¢ YUETOM COJAEPKATENBHBIX MEXIPEIMETHBIX CBS3EM C KypcamH
MaTeMaTUKH, OMOJIOTUHU, XUMUH, TeOTrpapuu U TEXHOJIOTHUH.

Mesicnpeomemuvie NOHAMUA, C6A3AHHbBIE C UYUEHUEM MEM 0008 HAYUHO20
NnO3HaHuA: SIBICHUE, HAYYHBIA (akT, rumnore3a, (puU3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, OHKCIEPUMEHT, MOJCIUPOBaHHUE, MOJIENb, HW3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHU, U3MEPUTEIbHBIE PUOOPHI, IIHU(PPOBast 1abopaTopHsl.

Mamemamuka: peuieHue cuUCTeMbl ypaBHeHMU. JIuHeilHas QyHKUUA,
napabosna, runepoosna, ux rpaduku U cBOiCTBA. TpUroHOMeTpUYecKre (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKLMU HA OCH KOOPJAHMHAT, CJI0KEHHE BEKTOPOB.

buonocua: Mexanudeckoe ABMKEHUE B KUBOW mpupoje, Auddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arpsi3HEHUE OKPYXKAIOLEH Cpelibl,
yTUIU3alusg OHMOOPraHMYEeCKOro TOIUIMBA JUIsl BBIPAOOTKU  «TEIUIOBOM» U
ANEKTPOIHEPTHH, IOBEPXHOCTHOE HATSHKEHUE U KAIWJUISIPHBIE SBJIICHUS B IPUPOJE,
ANIEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: AUCKPCTHOC CTPOCHUC BCHICCTBA, CTPOCHHUC ATOMOB MW MOIJICKYII,
MOJIb BCHOICCTBA, MOJIIPHAA MaccCa, IIOJYYCHHUC HAHOMATCpHUAJIOB, TCILIOBLIC
CBOMCTBA TBépI[BIX TCII, }I(HI[KOCTeﬁ M ra3oB, XXUIKHNC KPHUCTAJLIbI, OJICKTPUYCCKHC



CBOMCTBaA MCTAJIJIOB, JJICKTPOJIUTHUYCCKAA NJUCCOTUAINA, I'AJIbBAHUKA, SJICKTPOHHAA
MUKPOCKOIIHA.

T'eocpagpua: BIaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHre ABMKCHUN C HCMOJIB30BAHUEM MEXAaHHU3MOB,
y4€T CYXOrO U IKHUJKOTO TpPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLIHH
(KpOHILITEHH, peméTdyaTrble KOHCTPYKIMH), MCHOJIb30BAHUE 3aKOHOB COXpPaHEHUS
MEXaHHKHA B TEXHUKE (THPOCKOI, BOAOMET W JIPyrue), ABUTATEIb BHYTPEHHETO
Cropanusi, naposasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIULIMUOHEDP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHUCJIE HAHOMATEpPUAJOB, H
HAaHOTEXHOJOTMH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpUOOpOB,
ra3opaspsAHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAIbBAHHKA.

11 KUIACC

Paznen 4. JiaekTpoauHaAMUKA.

Tema 4. Macnummnoe no.e.

B3anmoneiicTBUe NOCTOSHHBIX MAarHUTOB H  MPOBOJHHUKOB C TOKOM.
MaruutHoe mnone. Bektop MarHuTHOW uWHAyKIuW. lIpuHnun cynepno3unyun
MAarHUTHBIX TTOJIeN. JIMHUM MarHUTHON MHITYKIMH.

MarnutHoe 1oJjie MPOBOJHUKA C TOKOM (MPSMOTO MPOBOJIHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Ipcreaa.

Cuna Amnepa, e€ HanpaBJIEHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBJICHUE U MOAYJIb. J|BH>KEHUE 3apSKEHHOW YaCTHUILIBI
B OJIHOPOJIHOM MarHuTHOM mosie. PaboTa cuiibl Jlopenua.

MaruauTtHoe noJie B BeecTBe. DeppoMarHeTuku, rnapa- U IMaMarHeTUKH.

TexHudeckre yCTpPOMCTBA M TEXHOJIOTMYECKHME MPOILECCH: MPUMEHEHUE
MOCTOSIHHBIX MarHuToOB, AJIEKTPOMArHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOBUTATENH SIKOOM, YCKOPUTEIH DJIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

KaptuHa  nuHMNW  WMHOYKOMM ~ MAarHUTHOTO — TOJSL  TOJIOCOBOTO U
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHu MarHuTHOW MHAYKIUMU MO JUTMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTIO MPOBOJHUKA, KATYIIKH C TOKOM.

B3auMopeiicTBre ABYX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

HaGnronenue nBmkeHus Mydyka 3JIEKTPOHOB B MATHUTHOM TIOJIE.



[TpuHIIMDI JNEUCTBUS AIEKTPOUZMEPUTEIBHOTO npubdopa
MarHUTOAIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnegoBanre MarHUTHOTO MOJISI IOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB heppOMarHeTUKOB.

Uccnenoanne AeiCTBUS NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amrepa.

N3yuyeHue 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUJIBI AMIIEpa.

Tema 5. dnekmpomacHumnan UHOYKYUA.

SIBneHHE 3IIEKTPOMArHUTHOW MHAYKIMU. [I0TOK BEKTOpa MarHUTHON
uHaykunu. 3/1C nHaykiuu. 3aKOH 3JIEKTPOMArHUTHOW HHAYKIuK Papajes.
Buxpesoe anektpuueckoe nozue. Toku Pyxko.

OJIC wMHAYKUMH B TPOBOJHHUKE, JABIKYLIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

IIpaBuino Jlenna.

NunyktuBHOCTH. KaTylika MHIYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKA.
Asnenne camonHaykuuu. IJ1C caMOMHAYKIUU.

DHeprusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckue yCTpOWCTBA M TEXHOJOTMYECKHME MPOLECChl: MHIYKIIMOHHAS
1€4b, COJICHOU], 3alI1UTa OT JICKTPU3ALMH TEJ MPU ABUKEHUH B MArHUTHOM I10JIE
3eMIIH.

Hemoncmpavuuu.

HaGnronenue siBneHust 21eKTpPOMarHuTHOM MHTYKIIUH.

Uccnenoanne 3aBucumoctd I/C HMHOYKIMM OT CKOPOCTH H3MEHEHUS
MAarHUuTHOTO MOTOKA.

[Ipasuno Jlenua.

[Tanenrie MarHuTa B aIFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHIYKIIHMH.

Uccnenosanne 3aBucumoctu J/]C caMOMHAYKIHH OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIAYKIIHUH.

OnpeneneHre HHAYKIUMU BUXPEBOIO MAarHUTHOTO TTOJISL.

HccnenoBanue sIBIEHUS CAMOMHIYKIIMH.

CO6opka MozI€TH 3JIEKTPOMAarHUTHOTO TeHEPaTopa.



Pa3gea 5. Koyie0anua v BOJIHEI.
Tema 1. Mexanuueckue Koneoanus.
KoneobarensHas cuctema. CBoOOIHEBIE KOIeOaHuS.

[Mapmonnyeckue konebanus. Kunematnyeckoe M JTUHAMUYECKOE OIMHUCAHUE.
DHepreTuuecKoe ONKMCcaHue (3aKOH COXpPaHEHUS MEXaHWYECKOW 3Hepruu). BeiBoa
JMHAMHYECKOTO OMHMCAaHUS TAPMOHUYECKHX KOJEOaHWN U3 UX DHEPreTUYECKOTO M
KMHEMATUYECKOTO OMUCAHUS.

Amiuntyaa u ¢aza xosebaHuil. CBsi3p aMIUIUTYZbl KOJIEOAHUM HCXOAHOM
BEJIMYMHBI C aMILTUTYIaMH KOJIEOaHUI €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u wyactora kosieOanmii. [lepuoa Mayibix CBOOOJHBIX KOJIeOaHUM
MaTeMaTH4ecKoro MasTHuka. [lepuosy CBOOOIHBIX KOJIEOAHUM MPYXUHHOTO
MasITHHKA.

[TonsiTue o0 3aTyxaromux konedanusax. BeiHykneHHbie koneOanus. Pesonanc.
Pe3onancHas kpuBas. BivsiHue 3aTyxaHusl Ha BUJl PE30HAHCHOW KPHUBOM.
ABTOKONIEOaHUS.

TexHruecKue yCTpOMCTBAa M TEXHOJOTMYECKHUE MPOLECCH: METPOHOM, YacChl,
KayeJln, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuch Koie0aTeIbHOTO ABMXKEHUS.

HaGnronenue He3aBUCUMOCTH MEpUOJia MajlbIX KOJeOaHU Irpy3a Ha HUTH OT
AMIUTUTY/IbI.

HccnenoBanue 3aTyxaromux KoieOaHui 1 3aBUCUMOCTHU NIEPUOAa CBOOOTHBIX
KOJI€0aHMI OT COMPOTUBIICHHUSI.

HccnegoBanue koneOaHWi TIpy3a Ha MACCUBHOM TPYKUMHE C ULEJBIO
(opMHpOBaHUA MPEACTABICHUIN 00 UA€aIbHON MOJIENU PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH NMPHU KOJIeOaHUIX Ipy3a Ha MpY>KUHE.

HccnenoBanue BbIHYKIEHHBIX KOJICOAHHI.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKyM.

N3mepenne mnepuoma CBOOOJHBIX KOJEOAHUNW HUTSIHOTO U MPYKUHHOTO
MasTHHUKOB.

N3ydeHne 3aKOHOB ABM>KEHHUS TeJa B X0/I€ KOJIeOaHH Ha yIpyrom mojBece.

N3yuyenue ABMKEHUSI HUTSAHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B PY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaOUINX KOJIeOaHUH.

HccnenoBanue BBIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnekmpomazcnummnuple Konedanus.



KoneOarenbubiii KOHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHUS B
uaeanbHoM KosiebatenbHOM KoHType. dopmyna Tomcona. CBs3b aMIUIUTY.IbI
3apsga KOHIEHCATOpa ¢ aMIUIMTYI0M CHIIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUS SHEPTUH B HICaTHHOM KOJIEOaTEIHLHOM KOHTYPE.

3aryxaromue JIEKTPOMATHUTHBIE KOJICOaHMsl. BbIHyX1€HHbBIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemenHbIii TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE W
JCHCTBYyIOIIEE 3HAUYECHHWE CHJIBI TOKAa M HANpsXKEHUS TMpPU Pa3IudHON (popme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CHuHycOMAQIBHBIA NEPEMEHHBI TOK. Pe3ucTop, KOHAEHCATOP M KaTylIKa
UHAYKTUBHOCTH B LIENIM CHHYCOMJAJIBHOIO NEPEMEHHOIO TOKA. Pe30HAHC TOKOB.
Pe3onanc HanpskeHU.

Wneanbubiii  Tpanchopmarop. IlpousBoactBo, mepenada u mnoTpediieHue
AIEKTPUYECKOUN SHEPTHH.

DKOJIOTUUECKHE PHUCKM TMpU MPOU3BOJACTBE 3JeKTpodHepruu. KymnbTypa
MCIIOJIb30BAHUS JIEKTPOSHEPTUH B MIOBCETHEBHOM KU3HHU.

TexHnuecKue yCTpOMCTBA M TEXHOJIOIMYECKUE IPOLECCHI: 3JIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpONepe1ay.

Hemoncmpauuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUS.

3aBUCUMOCTb YaCTOThI CBOOOHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOMIUX IEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopeinb 31eKTPOMAarHUTHOTO TeHepaTopa.

BbiHyX/1I€HHbIE CUHYCOUIaIbHBIE KOJIEOaHUS!.

Pe3ucTtop, KaTymka MHAYKTUBHOCTHM W KOHAEHCATOpP B LENU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mociaeAOBATEIbHOM COEAMHEHUM PE3UCTOpa, KaTYyIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Y CcTpolcTBO M IPUHITUI ICUCTBUS TpaHchopMmaTopa.

Mopeinb TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, PAKMUKYM.

N3yuenue tpancpopmaropa.

WccnegoBanue MepeMEHHOTO TOKAa 4Yepe3 IMOCIIeI0BATENbHO COEAMHEHHBIE
KOHJIEHCATOP, KaTYIIKy W PE3UCTOP.

HaGnronenue 35eKTpoMarHiTHOTO pe30HaHca.



UccnenoBanue paboThl HCTOUHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpPOMACHUNIHbBLE GOJIHDBL.

MexaHnueckue BOJIHBIL, YCIOBHS HUX pacrnpocTpaHeHus. Ilomepeunsie u
IPOJOJbHBIE BOJHBL. llepumoa, CKOpOCTh pacnpOCTpaHEHHWS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKHX BOJIH: OTPaKCHUE, NPEIOMIICHHE, WHTEePHEPCHIUS H
nudpaxius.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsI3HEHUE OKPYKAKOLIEH CPELBI.

DJIEKTPOMAarHUTHBIC BOJHBI. Y CIOBUSI U3JTYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmHas opueHTalysi BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBolicTBa  3JIEGKTPOMATrHUTHBIX BOJIH: OTPAXECHUE, MPEITOMIICHUE,
noJispu3aius, HHTepdepeHus u qudpakimsi.

[IIxana 3J€KTpOMarHUTHBIX BOJH. [IprMeHEHHE AIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMNIBI paIMOCBA3M U TENIEBUICHUA. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuyeckne yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, pajiap, paIuonpuéMHIK, TEICBU30D, aHTeHHA, Tenedon, CBY-neus,
yJIBTPa3ByKOBas IMAarHOCTUKA B TEXHUKE U MEJIUIIMHE.

Hemoncmpauuu.

OO6pazoBaHue U pacIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Kone6mromieecst Teo0 Kak UCTOYHHK 3BYKa.

3aBUCUMOCTb JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HaOnronenue otpakeHus U MPEJIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepenunu u qudpakiini MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

HaGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMILUIUTYJION U
4acTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE,
MpesIoMJICHUE, MOSpU3anus, Tudpakius, UHTephepeHITUs.

Oo6HapyxeHue nHHPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3yuenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.
[IpssMonuHEHOE pacnpOCTpAHEHHUE CBETA B OJHOPOAHOM cpexae. Jlyu cpera.
ToyeuyHbIi HICTOYHUK CBETA.



OTtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHune n3o0pakeHuil B
iockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBeta. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHusi. OTHOCUTENBHBIN MOKa3aTelb npeaomyieHus. [locTOSITHCTBO 4acTOThI
CBETa W COOTHOUIECHUE JJIMH BOJH MpPH MEPEX0/J€ MOHOXPOMATHYECKOTO CBETa
yepe3 TpaHully pasjienia AByX ONTHUYECKUX CPE.

Xona myuet B mpusMme. Jucnepcusi cBera. CloxHBIA cocTaB 0€JIoro cBeTa.
[Ber.

ITonHoe BHyTpeHHEe oTpakeHue. [IpenenbHblld yroi MmOJHOrO BHYTPEHHETO
OTPaKEHUSI.

ColOuparomie © paccewBaromue JUH3bI. ToHkas jauH3a. DOKyCHOE
pacCTOSIHUE W ONTHYECKas CHUJla TOHKOM JMH3bl. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUSL TOHKOM ceprnyeckol JMH3bI OT €€ NeOMETPUU U OTHOCUTENILHOTO
[IOKa3aTelIs MPEIOMIICHUS.

®opmyJsia TOHKOU JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xon Jy4a, NMPOWEIIIETO JUH3Y NOJ IMPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontuueckoir ocu. IlocTpoeHne wu300pakeHUW TOUKM M OTpe3ka MNpSIMOU B
COOMPAIOIIMX U PACCEUBAIOIIMX JIMH3AaX U UX CUCTEMaX.

OnTuyeckue npudopsl. Pazpemaromas cnocodHocTh. ['1a3 Kak onTuyeckas
cucTema.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wurepdepenims cera. KorepeHTHbIE HCTOYHHKHU.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHUMYMOB B HMHTEp(EpEeHUNOHHOU
KapTUHE OT JBYX KOIEPEHTHBIX MCTOYHUKOB. IIpumepbl KilacCMYeCcKuX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpaknwonnas pemérka. YcioBue HaOII0ICHUS
[JIABHBIX ~MAaKCUMyMOB IIpU MAaJ€HHWM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckomn, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIMA amnmapar, MpPOCBETIICHHE
ONTHKH, BOJIOKOHHAS ONTHKA, AUPPAKIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

Hccenenosanne npesioMieHNs CBETA.

Habmtoienne noaHoro BHyTPEHHETo OTpaskeHusi. MoJienb CBeTOBOIa.

Hccnenoanue XOla CBETOBBIX IIyYKOB yepes
IIJIOCKOITApaJUIENIbHY IO TUIACTUHY U IPU3MY.



HccnenoBanne CBONCTB M300paKEHUH B JTMH3aX.
Mojienin MUKPOCKOIIa, TEJIECKOTIA.
Habmronenue natepdepeHnm cBera.

HaGnronenue 11BeTOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu ceera.

N3yuenne nudpakiiMOHHON peIEéTKH.

HaGnronenue nudpakiinoHHOTO CIIEKTpA.

Ha6nronenue nucnepcnu cBera.

Hab6nronenue nonsipusanuu cBeTa.

[IpumeHeHne MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKECHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3Mmepenue nokazaresns npeoMIeHUs CTeKIIa.

Uccnenoanne 3aBUCUMOCTH (DOKYCHOTO pPACCTOSIHUSI OT BellecTBa (Ha
IpUMepe KUIKUX JIUH3).

N3mepennie GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[TonyueHnue n300pakeHusi B CUCTEME U3 IMJIOCKOTO 3€pKajia U JIMH3BI.

[Tonyuenne n300paxkeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, ntHTEpPEpEeHIINH U TTOISIPU3AIUN CBETA.

N3ydenne nossipu3alviy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenune naTepdepeHIny JIa3epHOTO U3JIYyUEHHUS Ha IBYX IIEISX.

Habnronenue aucnepcum.

Habmronenue u ucciaenoBanue 1 pakIiMOHHOTO CIIEKTpA.

N3mepenue UMHBI CBETOBOM BOJIHBI.

[TomydyeHue criekTpa M3MyYeHUs] CBETOAMOJA MPHU MOMOIIM AUPPAKITMOHHOM
PELIETKH.

Paznen 6. OCHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEILHOCTH.

'panuubl  NPUMEHHMMOCTHM  KJIACCHYECKOM  MexaHuku.  [loctynarsl
CIEHHATBHOW TEOPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM wuHTepBai. I[IpeobOpazoanus Jlopenia.
VYcnoBue npuunHHOCTH. OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JUTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUe U UMITYJILCOM PEJSITUBUCTCKOM YaCTHUIIbI. DHEPrusi
MOKOSI.

TexHuyeckue yCTpoHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YACTHIL.



YyeHnueckuit SKCIIepUMEHT, JIabOpaTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHve UMIyJIbca W DJHEPrUM  PENATUBUCTCKUX  yacTull (1O
doTorpadusM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM ITOJIE).

Paszpes 7. KBanToBas ¢gusuka.

Tema 1. Kopnyckyaapno-60ian060ii oyaausm.

PaBHOBecHOE TemIOBOE U3MyUeHHE (M3TydeHHEe a0COMIOTHO YEPHOTO TENa).
3akoH cMemienus Buna. ['unoresa [1nanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJILC (POTOHA.

dororddext. Onbitel A. I'. CtoneroBa. 3akoHbl hoToddderra. YpaBHeHHE
Oiinmrerina st poroaddexra. «Kpacnas rpanuna» Gororddekra.

JlaBnenue cBeTa (B 4YaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIOITYIO0 M a0COJIIOTHO OTPaXkaloIlyt0 MOBEPXHOCTH). OnbIThI I1. H.
JleGenena.

BonnoBele cBoiicTBa yactul. Bonnsl ne bpouns. /{nvrna BoaHb! ne bpoist u
pa3Mepbl 00J1aCTH JIOKAJIU3aLUK JIBUXKYILIEHCs YacTulibl. KoprycKynsipHOBOJIHOBOM
nyanusM. {udpakuus 3;1eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nuzmepeHuil B MUKpomupe. COOTHOIIEHHSI HEONpeAeIEHHOCTEN
I'efizenbepra.

TexHudeckre yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHL: CIEKTPOMETP,
(doTo3M€MEHT, (HOTONATYMK, TYHHEIBHBI MUKpPOCKOI, COJHEYHas OaTapes,
CBETOAMO/I.

Jlemoncmpayuu.

®oT03(¢QheKT HA YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMIHEro GpoTodddekra.

UccnenoBanne 3aBUCUMOCTH  CONPOTUBIIEHUS  IMOJYNPOBOJHUKOB  OT
OCBEIIEHHOCTH.

CBeToauo.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

HccnenoBanue dhoTopesncropa.

N3mepenue nocrosiuHoM [lnanka Ha ocHOBe uccienoBanus Gororddexra.

HccnegoBanue 3aBUCUMOCTH CUJIBI TOKA Y€pPE3 CBETOJIMO OT HAIPSIKEHUSI.

Tema 2. @uzuka amoma.

OnpITel IO HCCIIEIOBAaHUIO CTpoeHMs atoMa. [lnaHerapHas mojens aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiouieHre (GOTOHOB MpHU MEPEXoe aroma
C OJIHOTO YPOBHS SHEPTUU HA JPYTOM.

Bunbl cnektpoB. CriekTp ypoBHEN SHEPTUM aToMa BOAOPO/Ia.



CnoHTaHHOE U BBIHYKJIEHHOE U3JIy4ueHue cBeta. Jlazep.

TexHuyeckne ycTpoHCTBa M TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Monuens onbita Pesepdopna.

Habmoienne nmHeRvaThIX CeKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue QIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HaOnronenue nuHeRyaToro crekrpa.

HccnenoBanue cnekTpa pa3pexeHHOTO aTOMApHOrO BOJOPOJA U MU3MEPEHUE
noctossHHOM Pun6Gepra.

Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHBIX YACHIUY,.

Hyxnonnas mozens sinpa ['eiizen6epra—lBanenko. 3apsia sapa. MaccoBoe
qucio sapa. M30Tomnsl.

PanunoaktuBHOCTh.  Anbda-pacnaa. OIEKTPOHHBIA W TMO3UTPOHHBIM
Oerapacnaj. ['aMma-uziryyeHue.

3aKOH pPaguOAKTUBHOTO pacnaja. PaauoakTHBHBIE HW30TOIBI B IPHUPOIE.
CBoiicTBa MOHM3UPYIOLIETO M3Iy4eHUsl. BiMsHUE paguOaKTUBHOCTH HA JKHUBBIC
opranu3mbl. EctrecTBeHHBIN QoH n3nydyenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B siipe. SAnepHblie cuiibl. JledexT maccsl sapa.

Anepnsie peakuuu. Jenenue u cuntes saep. Anepusie peaktopsl. [Ipodiemsl
YIPAaBIIIEMOTO TEPMOSAEPHOIO CHHTE3a. OJKOJIOTMYECKHE aCHEKThl Pa3BUTHS
SIEPHON YHEPIETUKMU.

Metoapl perucTpaluy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAJIBHBIE B3aUMOJCUCTBUA. bapuOHBI, ME30HBI U JICITOHHBI.
[IpencraBnenune o CtannaptHoi Moaenu. KBapk-TiirooHHasi MOJEh aJJpOHOB.

O®usuka 3a npeaenamu CTtaHmaapTHOM moxaenu. TémHas maTepus U TEMHas
DHEPIusl.

EnnncTBO pmznueckoii KapTUHBI MUpA.

TexHuyeckre yCTpoMCTBa M TEXHOJOTUUECKHE MTPOLIECCHI: T03UMETP, KaMepa
BunbcoHa, saepHbId  peakTop, TEPMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHMUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuit 3xcnepumenm, nabopamopnsie paGomul, NPAKMUKYM.
HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).
HccnenoBanue painoakTUBHOTO (JOHA C UCHIOIB30BAHUEM JI03UMETPA.

HSY‘ICHI/IG MOTJIOIICHU A 6CTa-‘IaCTI/IH AJIFOMHUHHECM.



Pa3znes 8. DineMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Otanbl pa3BUTHUS acTpoHOMUU. [IpHKIagqHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. IIpUMEHHMMOCTh 3aKOHOB (U3UKU [JIs1 OOBSICHEHHS] MPUPOIBI
KOCMHYECKHX 00BEKTOB.

Metoapl acTpoHOMHYECKHX HccieaoBaHui. COBpPEMEHHbIE ONTHUYECKUE
TEJECKOIbI, PaAMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3gHoro Heba. Co3Be3ausi, SpKHE 3BE3bI, IUIAHETHI, UX BUAMMOE
JIBUKCHHUE.

ConHeyHas cucrema.

Connue. Conneynast akTuBHOCTb. McTounuk sneprun CosHIa U 3BE37.

3BE3/bI, NX OCHOBHBIE XAPAKTEPUCTUKH. JlnarpaMma «CIEeKTPAIbHBIA KJIAcC —
CBETUMOCTBY». 3BE31bI TJIABHOM MOCIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» Il 3BE3J IJIAaBHOM IOCIIEIOBATEIbHOCTH. BHyTpeHHee CTpoeHue
3BE3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKICHUH U 3Boitonnu CoJHLIA U
3BE31. DTanbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ['amaktuka. Ilonoxkenme m nBuxenne CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. YEpHBIE OBIPHI B AIpax
rajgakTHK.

Bcenennas. Pacimmpenune Beenennoii. 3akon Xa66ma. Pazoeranue ranakTuk.
Teopus bonpmioro B3pbeiBa. PelMkTOBOE M3IydYeHHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeméunnie nmpo0sieMbl aCTPOHOMUHU.

Yuenuueckue naonrooenus.

HaGnronenust 3BE3qHOTO HEbOa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHUEM
KOMITHIOTEPHBIX TPHIOKEHUHN ISl OTIPEICIICHHSI TIOJIOKEHHST HEOSCHBIX 0ObEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3ausd CeBEepHOro MOJIyliapus M SIPKUE
3BE3ILI.

HaGmonenuss B Teneckon JlyHBI, IJIaHET, TYMaHHOCTEW U 3BE3THBIX
CKOIUIEHUH.

Du3HYecKUil MPAKTUKYM.

CnocoObl u3mMepeHus: PU3NUEeCKUX BEJIWYUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
1 [UQPPOBBIX U3MEPUTEITHHBIX TPUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOJIIOTHBIC U OTHOCUTEIBHBIC MOTPEITHOCTH U3MEPEHUN (U3MUECKUX BEIWYUH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHne KOCBEHHBIX HU3MEPEHUM, HCCICIOBAaHUM  3aBUCUMOCTEH
bu3UYECKNX BEJIWYMH, TPOBEPKa MPEJIOKEHHBIX TUIoTe3 (BBIOOp W3 padoT,



OMMCAaHHBIX B  TEMAaTHYECKUX  pa3denax «YUYEHUYECKUH  DKCIIEPUMEHT,
Ja00opaTopHbIe PAOOTHI, TPAKTUKYM).

O6o0maroniee MOBTOPEeHUeE.

O06001eHre U cucTeMaTu3alus COJEpKaHUsl pa3aesnoB Kypca «MexaHukay,
«MomnekynspHas QU3MKa U TEPMOJUHAMUKAY, «IIEKTpoAnHaAMUKay, «Konebanus
U BOJIHB», «OCHOBBI CIEIUAIbHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
duznka», «IIeMEHTBl aCTPOHOMHUU U aCTPOPUIUKIY.

Ponr ¢usmkn wW acTpOHOMHUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M 3TUYECKON cepax MesTEIbHOCTH YeIOBEKa, pOJib U MECTO (U3UKH
U aCTPOHOMHMH B COBPEMEHHOM HayYHON KapTHMHE MHpPA, 3HAYEHUE OINKCATEIBHOM,
CUCTEMATU3UPYIOUIEH,  OOBSCHUTEIBHOM W  TPOTHOCTUYECKOW  (DYyHKIIMIA
(u3nueckoil Teopuu, posib (PU3NUECKON TeopuH B (POPMHUPOBAHUU TPEICTABICHUN
0 (U3HYECKOW KapTHUHE MUpa, MECTO (PU3UYECKOW KapTHHBI MHUpA B OOLIEM DPSAY
COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usuku yrayoméHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEXKIPEIMETHBIX CBS3EM C KypCcamu
MaTeMaTUKH, OMOJIOTUHU, XUMUH, Teorpapuu U TEXHOJIOTHH.

Mesxicnpeomemmuvie nOHAMUSA, C6AZAHHbIE C U3YUEHUEM MEMO008 HAYYHO20
nO3HAHUA: SIBICHUE, Hay4YHBIA (akT, THmoTe3a, ¢u3nyecKas BeIMYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENIHOCTH U3MEPEHUI, U3MEPUTEIbHBIE PUOOPHI, IIU(PPOBast TabopaToOpHs.

Mamemamuka: pelieHUE CHUCTEMbl YpPAaBHECHHH. TPUTOHOMETPHUYECKHUE
(GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO. BEKTOpBI M UX NMPOEKIMU HAa OCH KOOPAUHAT, CIIOKEHHE BEKTOPOB.
[IpousBoanbie aneMmeHTapHbIX GyHKIMA. [Ipu3Hakum Mmogo0us TPEYroJbHUKOB,
OmpeIeNICHHE TUIOMIAIU TIIOCKUX (Uryp u o0bEMa Tell.

buonocua: »nektpuueckue SBICHUS B KMBOM MNpHUpPOAE, KojedaTelbHbIe
JIBIKEHUSI B JKUBOW NPUPOJE, HSKOJIOTMYECKHE PHUCKH TIPU MPOU3BOICTBE
BJIEKTPOIHEPTUM,  DJICKTPOMArHUTHOE  3arpsi3HEHUE  OKPYXKALIEW  Cpendbl,
yJIbTPA3BYKOBasi JIUArHOCTUKA B MEIMIIMHE, ONTUYECKUE SBICHHUS B JKUBOU
pUPOJE.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKas CTPYKTYpa TBEPABIX
TEJ, MEXaHU3MbI 00pa30BaHMS KPUCTAIUTMIECKON PEIIETKH, CTIEKTPATbHBIN aHAIN3.

I'eocpaghusa: wmarnuTHple mNOJNIOCA 3€MIIM, 3aJ€XKH MArHUTHBIX  pYA,
dboTochEMKA 3€eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHUE TIOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
ANEKTpoABUTATENh SIKOOM, TeHEepaTop MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TICYb,



JUHHUM 3JIEKTPOIIEpENay, 3JIEKTPOJABUIaTElNb, pajgap, PaguonpUEMHUK, TEIEBU30P,
anteHHa, TtenedoH, CBY-meub, ynpTpa3BykoBasi JHAarHOCTHMKAa B TEXHUKE,
MIPOECKIMOHHBIN aIlrapaT, BOJIOKOHHAsI ONTHKA, COJTHEYHAsi Oarapes, CIyTHUKOBBIE
NPUEMHUKH, SIAEpPHAsl SHEPreTHKAa M SKOJOTMYECKHE acleKThl €€ pa3BUTHS.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI' PAMMBI I10 ®U3UKE
HA YPOBHE CPEJHET'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATEHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS yueOHOTro mpenmera «Dusukay
JIOJKHBI OTPakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOLIUXCSl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CUCTEMOUN IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONbITA U OMBITA JEATEIBHOCTH B MPOLECCE PEaInu3alii OCHOBHBIX HaIlPaBIICHUIM
BOCIIUTATEIBHOMN JACATEILHOCTH, B TOM YUCJIE B YaCTH:

IPaKIAHCKOI0 BOCIIMTAHMS:

« c(hOpMUPOBAHHOCTH TPAKITAHCKOMN TO3UIIUU 00YUAIOMIErocs Kak aKkTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

* IPUHATHE  TPAJUIUOHHBIX  OOIIEYEIIOBEYECKUX TYMAHUCTUYECKUX |
JEMOKPATUUECKUX IIEHHOCTEH;

* TOTOBHOCTh BECTHM COBMECTHYIO JIESITEIbHOCTh B MHTEpPECAX TPaKIaHCKOIrO
oOIecTBa, yd4JacTBOBaTh B  CaMOYMPAaBICHUM B  00pa3oBaTEIbHOU
OpraHu3alluy;

« YMEHHE B3aUMOJIEHCTBOBATh C COIMAIbHBIMU UHCTUTYTAaMU B COOTBETCTBHH C
uX (QYHKIUSIMHU U HA3HAUYCHUEM;

* TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:
« c(pOpPMHUPOBAHHOCTH POCCUHCKOU rpak1aHCKOU
UJICHTUYHOCTH, TaTPUOTU3MA;

* ICHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM

POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

« c(OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHHUS;

* CIIOCOOHOCTh OILICHUBATh CUTYAllMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSCh HA MOPATbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCJIC
B JI€ATEIIBHOCTH YYEHOTO;

* 0CO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO.

3CTETUYECKOI0 BOCIIUTAHMS:



* 3CTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUasl 3CTETUKY HAyYHOT'O TBOPYECTBA,
npucyliero (pu3n4ecKoi Hayke.
TPY/AOBOI0 BOCIIUTAHMS:
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MHTEpEC K Pa3IUYHbIM cdepaM MpodecCHOHATBHON AESITeTbHOCTH, B TOM
YUCJIE€ CBS3aHHBIM C (QU3MKOM W TEXHUKOH, yMEHHWE COBEpIIATh
OCO3HaHHBINA BRIOODP Oymymei mpodeccun 1 pean30BhIBaTh COOCTBEHHBIE
KU3HEHHBIC TITAHbI;
TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO B 001aCTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH.
IKOJIOTHYECKOT0 BOCITUTAHMS
« chOPMUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYPhI, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJOTUYECKUX TIPOOIIeM;
* [INIAHUPOBAHUE M OCYILIECTBICHUE JCHUCTBUM B OKPYXAIOUIECH Cpelle Ha
OCHOBE 3HAHUS I€JICH YCTOMYMBOTO Pa3BUTHUS UCIIOBEUECTBA;
* PAaCIIMPEHUE OMbITA JIEATEIBHOCTH SKOJOTUYECKONW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (prU3uKe.
HEHHOCTH HAYYHOTI'0 MO3HAHMS:
« chOpMUPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH;
« OCO3HAHUE IIEHHOCTH HAy4YHOW JESTEIBHOCTH, TOTOBHOCTH B IIpOIIECCE
U3ydeHus: (U3UKU OCYIIECTBIATh TMPOEKTHYI0O U HCCIEIOBATEIBCKYIO
NEeSATETPHOCTh MHINBHUIYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeabHbIC YHUBEPCAIbHbIE YueOHbIe AelicTBUs BazoBbie
JIOrHYecKue AeHCTBUA:
* CAMOCTOSITENIBHO ~ (pOpMyJIHpOBaTH W aKTyaJlM3UpOBaTh  MpoOjeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
* ONIPENENATh LENIH JAESITEIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUH HX
JNOCTHKEHUS,
* BBISIBJISAITH  3aKOHOMEPHOCTH W IIPOTUBOPEYMS B PACCMaTpPUBAEMBIX
(U3NYECKUX SABIICHUSX;
- pa3zpalaThiBaTh IJIaH PELIEHUs NPOOJEMBbl C YUETOM aHaIU3a MUMEIOIINXCS
MaTepUAJIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;
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* BHOCUTb KOPPEKTHBBI B  JIEATEIBHOCTb, OLICHMBaTb COOTBETCTBUE
PEe3yJbTaTOB LEJISIM, OLIEHUBATH PUCKHU MOCIEACTBAN IESITENBHOCTH;

« KOOPAMHUPOBATh M  BBIIOJHATH pabOTy B  YCIOBHUSX PpEaJbHOTO,
BUPTYaJIbHOT'O U KOMOWHHUPOBAHHOTO B3aUMOIEUCTBHUS;

* pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIEM.

Ba3oBble ncciienoBaTeIbCKHeE AeliCTBHA.
« BIAJICTh HAYYHON TEPMUHOJIOTHEH, KITFOYCBBIMHU TOHATHSIMH W METOJAMH
bu3nyuecKoil HayKu;

BJIaJIETh HABBIKAMH YU€OHO-UCCIICAOBATEIHLCKOM U MPOSKTHOM ESITEIHHOCTH
B 00nactu (PU3MKHU, CIOCOOHOCTBHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY
MMOMCKY  METOJOB  pemieHus  3amad  (HU3UYECKOTO  COJCPKaHMS,
IIPUMEHECHHIO Pa3JIMUYHBIX METOO0B MO3HAHMUS;

BJIAJETh BHUAAMHU JIEATCIHHOCTH II0 TIOJYUCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, TPEOOPA30BAHKUIO U TPUMEHEHUIO B PA3TUYHBIX yUISOHBIX
CUTyallMsIX, B TOM YHCIIC MPU CO3JaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
busuKy;

* BBIBJISITH TIPUUMHHO-CJICJICTBEHHBIE CBSI3M W aKTyaJu3MpOBaTh 3a/auvy,
BBIIBUTATh TUIOTE3y €€  peIICHWs, HaXOAWTh AapTyMEHTHl IS
JI0KA3aTelIbCTBA CBOUX YTBEPXKICHUMW, 3a7aBaTh MapaMeTphl U KPHUTEPUU
pelIeHUS;

« AaHANTM3UPOBATh TIOJNYYEHHBIE B XOJI€ pEHICHUs 3a7a4yd pPe3yJIbTaThl,
KPUTHYCCKH OIICHWBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATh M3MEHEHUE B
HOBBIX YCJIOBHSIX;

«CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/ladyd B 0Opa30BaTEIHHOU
JeSTeTLHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

- 1aBaTh OIEHKY HOBBIM CUTYaIlUsSIM, OIIEHUBATh MPHUOOPETEHHBIN OITBIT;

« yMETh TIEPECHOCHTHh 3HAHUA 10 (QU3NKE B MPAKTHYECKYI0 00IacTh
KU3ZHEICATCIIbHOCTH;

« YMETh HWHTETPHUPOBATh 3HAHMS W3 Pa3HBIX MPEAMETHBIX oOnacTeit; O
BBIJIBUTATh HOBBIC WJEH, MPEAJiaraTh OPUTHHAIBHBIC TTOJXOIbI U PEIICHHUS,
O cTaBUTH MPOOJIEMBI M 33/1a4H, OIMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmaumeii:
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* BJIaJICTh HAaBBIKAMU NOJyYeHUs] UHPOpMAUU PU3NYECKOTO COACPIKAHUS U3
HMCTOYHHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBbHO OCYIIECTBIIATh TOUCK, aHAJIU3,
CHUCTeMATHU3alMI0 W WHTEPIpETANi0 HHPOPMAIMH PaA3TUYHBIX BHUJOB H
(dopM npeacTaBieHus;

* OLICHUBATh JOCTOBEPHOCTh HH(POpMAIIUH;

* ICTIOJIB30BAaTh  CPEACTBA HMH(DOPMAUMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTM{ B  pEUNICHUUM  KOTHUTHBHBIX, = KOMMYHHUKAaTHUBHBIX H
OpraHM3alMOHHBIX 3aJad C COOJII0JIEHUEM TpeOOBaHUM 3PrOHOMMKH,
TEXHUKH O€30IaCHOCTH, TUTHMEHBI, PEeCypcocOepeKeHusi, IMPaBOBBIX MU
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOW O€3011aCHOCTH;

* CO3/1aBaTh TEKCThl (PM3MYECKOTO COJEpKaHUS B pa3IMYHBIX (popmaTax c
y4€éTOM Ha3HaueHuss HMHPOpMaUU M LEJIEBOM ayAuTOpUH, BbIOUpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyAIU3ALUH.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:
OCYLIECTBIIATh oOleHne Ha  ypokax busuKu U BO
BHE-YPOYHOU JAEATEIBHOCTH;
* pacro3HaBaTh PEANOCHUIKI KOH(DIJIMKTHBIX CUTyallMii U
CMSTYaTh KOH(JIUKTHI,
Pa3BEPHYTO M JIOTMYHO M3Jaratb CBOKO TOYKY 3PEHHUS C HCIIOIb30BaHHEM
A3BIKOBBIX CPEJ/ICTB;

* IOHUMATh U HUCIOJIb30BATh NPEUMYIECTBA KOMAaHAHON U MHIAMBHUIYAJIbHOU
paboTHI;

* BHIOMpaTh TEMATUKy W METOJbl COBMECTHBIX IEHCTBUU C y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YJIE€HA KOJUIEKTHBA;

* IPUHUMATh LEJIM COBMECTHOM  JESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATH JECUCTBUA MO €€ TOCTUKEHUIO: COCTaBJISATh TJIaH ACUCTBUM,
pacnpenesnsaTh poi ¢ Y4ETOM MHEHUN YYaCTHUKOB, OOCYKJAaTh pPe3yIbTaThl
COBMECTHOM paboThI;

* OLICHMBATh KAa4eCTBO CBOET0 BKJIAJa M KAXKIOr0 yYaCTHUKA KOMaHIbl B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

- [IpeJIaraTb HOBBIE IIPOCKTHI, OLICHUBATh HACU C IO3ULUU HOBU3HBI,
OPUT'MHAJIBHOCTH, IPAKTUYECKOU 3HAYUMOCTH;
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* OCYIIECTBIIATh TIO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

PerynsiTuBHbIe YHMBepcajibHbIe YueOHblIe AeiicTBUA CaMmoopranu3anms:

* CAMOCTOSITEIBHO OCYUIECTBJIATH IMO3HABATEIBHYIO JI€ATEIBHOCTh B 001acTU
(U3MKK U aCTPOHOMHUH, BBISIBISITH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBCHHEIC 3a/1a49H;

* CAMOCTOSITENIBHO COCTaBJIATH IUJIAH PEIICHHUS PACUETHBIX U KayeCTBEHHBIX
3aja4, IJIaH BBIIOJHEHUS MPAKTUYECKOM padoOThl ¢ y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

* pacCHIMPSATh PAMKH YYEOHOTO MpeMETa HA OCHOBE JIMYHBIX MPEIIOYTECHHI;

- IeJJaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha cedd
OTBETCTBEHHOCTb 32 PEIICHNUE;

* OLICHUBATh MPUOOPETEHHBIN OIBIT;

- CI0COOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO JSPYIULUU B 001acTH
(U3MKK, TOCTOSHHO TMOBBIIIATh CBOM 00pa30BaTENIbHBIA W KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJJICKT:
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JaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJICTh ~ HABBIKAMM  II03HABATEIbHOW  peQEKCMM KaK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI U MBICIUTENBHBIX MPOILECCOB, UX PE3YJIbTATOB H
OCHOBAaHMIA;

* HCII0JIb30BaTh MPUEMBI Pe(IIEKCUN JIs1 OLIEHKU CUTYyal[uH, BEIOOpa BEPHOTO
pelIeHus;

* yMETh OLICHMBAThb PUCKM M CBOEBPEMEHHO IPUHUMATh PEIICHUS IO MX
CHIDKEHUIO;

* IPUHAMATh MOTHBBI W ApPTyMEHTHl JAPYTUX TPU aHAJIMW3E pPE3yJIbTaTOB
JESITeIbHOCTH;

* IPUHUMATD €051, IOHUMAasi CBOU HEAOCTATKU U JIOCTOMHCTBA;

* IPUHUMATh MOTHBBI W ApPTyMEHTHl JAPYTUX TPU aHAJIMW3€ pPE3yJbTaTOB
JESITeIbHOCTH;

» IPU3HABaTh CBOE MIPaBO U MPABO APYTUX HA OMIMOKH.

B mponecce gocTMXKEHMSI JTMUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI 10
¢u3nke Uil ypOBHSA CpeaHero ooOmero oOpa3oBaHus y O0OydYaromuxcs

COBEPIICHCTBYETCS SHMOIIMOHATBHBIH WHTCIIJICKT, IPEIOJIararo I
c(hOpMHUPOBAHHOCTH:
* CAMOCO3HAHHS, BKJTIOYAIOIIETO CTIIOCOOHOCTH MIOHUMATh CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BHUJIETh HANpPABICHUS Pa3BUTHsSI COOCTBEHHOMU
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

* CAMOPETYJIMPOBAHHUS, BKJIIOYAKOUIETO CAaMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHE, CIOCOOHOCTh aJalnTHpPOBAThCA K
AMOIIMOHAJIBHBIM M3MEHEHHUSIM M TPOSIBISTH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

* BHYTPEHHEN MOTHMBALIMH, BKIIFOYAIOIIEH CTPEMIIEHNE K TOCTHXKEHHIO LIETU U
ycnexy, ONTHUMHU3M, WHHUIHMATHBHOCTb, YMEHHUE JEHCTBOBATh, UCXOIS W3
CBOMX BO3MOKHOCTEH;

« OMIIATUH, BKIIOYAKOIIEW  CHOCOOHOCTh  IMOHUMATh  AMOLIMOHAJIBHOE
COCTOSIHME JPYTuX, YUYWUTHIBaTh €ro NpU OCYLIECTBICHHUU OOIIEHUS,
CIIOCOOHOCTh K COYYBCTBHIO M COTIEPEKNBAHUIO;

* COUMAJbHBIX  HABBIKOB, BKIIOYAIONIMX  CIOCOOHOCTh  BBICTPaUBATh
OTHOIIEHUS C JPYIMMM JIOAbMH, 3a00TUTHCS, MPOSIBISATH HUHTEPEC MU
paspemniaTh KOH(GIUKTHI.

IMPEIMETHBLIE PE3VYJIBTATDBI



K koniy oOyuenus B 10 knacce npeAMETHBIE pe3yJbTaThl Ha YTIyOJIEHHOM

YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

NOHMMAaTh  poJib  (PU3UKHM B  OKOHOMHYECKOM, TEXHOJIOIMUYECKOM,
HKOJIOTMYECKOH, COLMANbHON U 3TUYECKOM cepax IesATEeNbHOCTH YeIOBEKa,
poJIb U MeCTO (PM3UKM B COBPEMEHHOW HAYyYHON KapTHHE MHpa, 3HAUCHHE
OIMCATEIBHOM, CUCTEMaTU3HUPYIOLIEH, O0OBSACHUTEILHON u
OPOTHOCTHUYECKOM  (QPyHKUMHA  (U3NYECKOM  TEOpUM —  MEXaHUKW,
MOJIEKYJIIPHOM (PU3UKKM U TEPMOAMHAMUKH, POJb (PU3MUECKOH TEOpPHH B
(opMHpPOBaHNY MTPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUSI IPUMEHUMOCTH MOjeNel (U3NUeCKUX T U MPOIECCOB
(sBNIEHMI): WHEpIMaIbHAs CHUCTEMa OTCYETA, aOCOJIIOTHO TBEPIOE TEIO,
MaTepualibHas TOYKa, PaBHOYCKOPEHHOE ABWXKEHHE, CBOOOJHOE TMaJICHHUE,
a0bcoyroTHO ympyras jaedopmaiiys, aOCOMIOTHO YNpyroe U aOCOIIOTHO
HEYNpYyroe CTOJIKHOBEHUS, MOJIEIM rasza, >KUAKOCTU M  TBEPAOTO
(KpUCTAITUYECKOT0) TeJia, UJICAJIbHBIA ra3, TOUCUHBIN 3apsiji, OJHOPOIHOE
ANEKTPUUECKOE TOJIE;

paznuyaTh yclnoBUs (TpaHHIlbl, O00JIACTH) MPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, MOHUMATh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPAaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJM3UPOBaTh M OOBACHATH MEXAaHUYECKUE TIPOILIECChl U  SBJICHUS,
UCIIOJIb3YSI OCHOBHBIC TMOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCHTEIbHOCTh
MEXaHUYECKOTO JBMKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
JIBIKEHUS, MpeoOpa3zoBanus [amuies 178 CKOPOCTH W MEpeMElIeHUs,
3aKoHbl Hhl0TOHA, MPUHITUIT OTHOCUTENLHOCTHU [ anues, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHbI COXPAHEHHS UMITYJIbCA U MEXAHUYECKOM SHEPTUU, CBS3b
pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW DHEPTrUH, YCIOBUS PAaBHOBECHUS
TBEPJIOrO Tejia), MPU STOM MCIOJIH30BATh MATEMaTUYECKOE BBIPAXKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBUS TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB:
npeoOpa3oBanuii ["anuesi, BTOpOro M TPeThero 3akoHOB HbroTOHA, 3aKOHOB
COXpPAaHEHUS MMITyJIbCA M MEXAHUYECKOW HHEPTrHH, 3aKOHa BCEMHUPHOTO
TATOTEHUS,

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SBJICHUS, MCIOJIB3Ys
ocHoBHble ToNokeHUsT MKT wu 3akoHBl MOJEKYISIpHOW (QU3UKU WU
TEPMOJAMHAMHUKN  (CBSI3b  JIABJIEHUS HJICAIBHOTO Ta3a €O CpeaHen
KMHETUYECKOW DJHEPrUeil TEIJIOBOTO [BWKEHUS M KOHIIEHTpaUuend €ero
MOJIEKYJ, CBSI3b TEMIIEPATYpbl BEIIECTBA CO CpPEIHENM KHUHETHYECKON



SHEPruel TEIUIOBOIO JIBMKEHUS €r0 YacTHll, CBS3b JABJIEHUSA HACAIBHOTO
rasza ¢ KOHUEHTpalKUeW MOJIEKYJI U €ro TEMIIEpaTypOu, ypaBHEHHE
MenneneeBa—Kianenpona, 105003807 3aKOH TEPMOJIMHAMUKH,
3aKOH COXPAHEHHS YHEPTUU B TEIUJIOBBIX MPOIECCaX ), IPU 3TOM
HCIIOJIb30BaTh MATEMATUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBATh YCIIOBHS
MIPUMEHUMOCTH ypaBHeHU MenaeneeBa—Kiianeiipona;
aHAJIM3UPOBATH U OOBACHATD IEKTPUUECKUE SBJICHHUS, UCIIOIb3Yysl OCHOBHbBIE
MOJIOKEHUSI W 3aKOHBI  BJEKTPOJMHAMUKM  (3aKOH  COXpPaHEHHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kymona, NOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOIO IOJIsS, HNPUHUMUII CYIEPIO3ULIHHA AJIEKTPUUYECKUX
IOJIEN, TIPU ATOM YKa3blBas yCIOBHUS NPUMEHUMOCTH 3akoHa Kyrona, a
TaK)Ke MPAKTUYECKU BAKHBIE COOTHOIIEHUS: 3aKOHBI OMa JJI1 y4acTKa LenH
U JUIs 3aMKHYTOW 3JIEKTPUYECKON 1enu, 3akoH Jxoyns—Jlenna, npasuia
Kupxroda, 3axonst @apazest 715 37EKTPOIN3a);
ONKCHIBATh (PU3MUECKUE TMPOLECCHl U SIBICHUS, HUCIHOJIb3ysd BEJIUYHMHBIL:
IIEPEMEILIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TENA U CUCTEMBI TEJI, CHIIA,
MOMEHT CHJIbI, JaBJICHHUE, IOTEHIMAIbHAS SHEPrUsl, KWHETUYECKasl SHEPT U,
MEXaHUYeCKasi SHEprusi, padoTa CUJIbl, LEHTPOCTPEMHUTEIBHOE YCKOpPEHHUE,
CUJla TSDKECTH, CHWJIAa YNPYIOCTH, CHJIa TPEHHUS, MOIIHOCTb, JHEPTHS
B3aUMOJICUCTBUS Tena ¢ 3eMiI€i BOIM3U €€ MOBEPXHOCTHU, SHEPTHUS YIIPYToi
nepopMaui MPYXKUHbI, KOJUYECTBO TEIUIOTHI, aOCONIOTHAsI TeMIeparypa
Tena, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSISI HHEPrUsl WUICAbHOTO
OJIHOATOMHOTO rasa, padoTa WJeadbHOr0 ra3a, OTHOCUTENbHAS BIAXKHOCTb
Bo3ayxa, KII/J[ waeanbHOro TEMJIOBOTO ABUTATEIIS; JJIEKTPUUYECKOE IIOJIE,
HANpPsHDKEHHOCTD 3JIEKTPUYECKOTO MOJIA, HAINPSHKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIM 3apsHKEHHOTO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MOTEHIHAI
ANEKTPOCTATUYECKOTO TOJIA, PA3HOCTh IOTEHIMAJIOB, J3JEKTPOIABIKYLIAs
CUJa, CWJIa TOKAa, HAIpPSIKEHHE, MOUIHOCTh TOKA, DJIEKTpHUYECKas EMKOCTh
IIJIOCKOTO KOHJIEHCaTopa, CONPOTUBJIICHUE  y4YacTKa  LENHU C
IIOCJIEIOBATEIbHBIM U IMApaJUIEIbHBIM COEIMHEHHEM pPE3UCTOPOB, SHEPTHUS
AIEKTPUYECKOTO OISl KOHAEHCATOPA;
OOBACHITH OCOOCHHOCTH MPOTEKAHUS (PU3NYECKUX SIBJICHUIN: MEXAaHUYECKOE
JIBWKEHUE, TEIUIOBOE JIBM)KEHHME YAcCTHUL BEIIECTBA, TEIUIOBOE PAaBHOBECHE,
OpOyHOBCKOE JABIKEHUE, TUPPy3usi, UciapeHne, KUTICHHEe U KOHEHCAIHs,
IUIAaBJIEHWE W KPUCTAJUIM3allMs,  HAIMpPaBICHHOCTh  TEIUIONEpEIayH,
ANEKTpU3alMs TeEJ, SKBUIOTCHIHAIBHOCTh ITOBEPXHOCTH 3aPSHKEHHOTO
IIPOBO/IHUKA;



* IPOBOJIUTH HCCIICJIOBAHUE 3aBHCUMOCTU OJHON (PU3MUECKOW BEIMYUHBI OT
APYTOi C UCIOJIb30BAaHUEM MPSMBIX U3MEPEHUH, IPU TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHUPOBAaTh  pPE3ydbTAaThl  IOJTYYCHHOH  3aBUCHUMOCTHU
¢usznyeckux BeIMYMH B BUAe TpaduUKOB C y4ETOM aOCONIOTHBIX
HOTPEIIHOCTEN N3MEPEHUH, eNIaTh BHIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHMUS;
IPOBOJUTh KOCBEHHBIE W3MEpPEHHUs (PU3MUECKUX BEIUYMH, IPU OSTOM
BBIOMpATh ONTUMANbHBI METOJ HM3MEPEHHUs, OLIEHWBATh aOCOIIOTHBIC U

OTHOCHTCIIbHBIC ITIOTPCITHOCTHU ITPAMBIX 1 KOCBCHHBIX I/ISMepeHI/Iﬁ;

IMPOBOAUTEL OIIBITHI IIO IIPOBCPKC Hp@I[JIO)KGHHOﬁ TUIIOTC3bI: INNIAHUPOBATH
OKCIICPUMCHT, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY, dHAJIU3UPOBATH
IMOJYYCHHBIC PC3YyJIbTaTbhl KW ACJIaTb BBIBOA O CTATyCC Hp@I[JIO)KCHHOﬁ

TUIOTE3bI;
- coOMI0/1aTh MpaBmiIa 0€30MacHOTO TPYy/Aa MPU MPOBEICHUH HCCIIeI0BaHUN B
pamMKax y4eOHOTO AKCIIEPUMEHTA, MPAKTUKYyMa 51

y4eOHOHUCCIIEI0BATENBCKON U MPOEKTHOM JESATENBHOCTH € UCIOIb30BaHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pyAOBAHMUS;

pelate pacy€THbIC 3aJayd C SBHO 33JaHHOM W HESBHO 3aJ1aHHOM
¢u3nuecKkoil MOJENbIO: HAa OCHOBAaHMM aHaIM3a YCIOBUS OOOCHOBBHIBATH
BbIOOp  (u3Mueckoil Mojaenu, OTBeyarolie TpeOOBaHMSIM  3ajlauu,
MPUMEHSATH (OPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYJAThl (PU3UIECKUX
TEOpPU MPU HMCHOJIB30BAHUM MATEMAaTUYECKUX METOIOB pELICHUS 3aaad,
IPOBOJNTH PACUETHl HA OCHOBAaHMM HMMEIOIIMXCS JaHHBIX, aHAIU3UPOBATH
pe3yabTaThl U KOPPEKTHUPOBATh METOJIbI PEIICHUS C YYETOM MOJYyUYEHHBIX
pEe3yJbTaToB;

peniaTh Ka4eCTBEHHBIC 3a/1a4H, TPEOYIOIIUEC IPUMCHEHHUS 3HAHUH U3 Pa3HbBIX
pa3neiioB Kypca (U3MKH, a TaKXKe HWHTCTpallid 3HAHUH W3 JPYTUX
IPEeIMETOB ©CTECTBCHHO-HAYYHOTO0 IHKJA: BBICTpAUBaTh JIOTHYECKYIO
IETIOYKY PACCYKICHHUH ¢ OTIOPON Ha U3yUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M
(bu3uYCeCKHe ABIICHHUS,

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS M1 OOBSICHEHHS OCHOBHBIX
OPUHIIMIIOB pabOThl U3BMEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

MIPUBOJUTH MPUMEPHI BKJIa/Ia POCCHMCKUX U 3apYyOC)KHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, B OOBSCHEHHE NPOLIECCOB OKPYKAIOUIErO0 MHUpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOJCTBEHHOMN
NESTETPHOCTH YEJIOBEKa, CBS3aHHOW C (PU3WYECKHMMH TPOIECCAMH, C
MO3UIUN HKOJOTUYECKON 0€30MacCHOCTH, MPEACTABICHUN O PallMOHATLHOM



IPUPOAONOIB30BAHUN, a TAKKE Pa3yMHOM HCIIOJIB30BAaHUU JIOCTHKCHHA
HAyKd W TEXHOJOTMH [UIs JaJbHEHIIero pa3BUTHUA YeIOBEUECKOTro
0o0IIeCTBa;

NPUMEHSATh pPa3IWYHbIe CIOCOObI PadOTHl ¢ HHpOpMAIMe (U3HMIECKOTO

COJEp)KaHUsl C  HCIOJb30BAaHHMEM  COBPEMEHHBIX  HH(OPMAaLMOHHBIX
TEXHOJIOTMM, MPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(MOPMAIMOHHBIE
TEXHOJIOTHH JIJISl TOMCKA, EPEPA0OTKU U MPEABSIBICHUS Yy4€OHON U HAYYHO-
NOMyJISIPHOM ~ MH(pOpPMAIMKM, CTPYKTYPHUPOBAaHUS U UHTEpIpeTaluu
UHpOpMAIMY, TOJYYEHHOW U3 pa3IUYHbIX MCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh MOJy4yaeMyt0 HH(OPMALIMIO U OLIEHUBATh €€ JOCTOBEPHOCTD
KaK Ha OCHOBE MMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE aHaJIN3a MCTOYHUKA
uH(popmanuu;

IIPOSIBIISITH OpraHU3alOHHbIE u II03HABATEIIbHBIC YMEHUS
CaMOCTOSITENIbHOTO MPHUOOPETEHHsI HOBBIX 3HAHUW B MPOLIECCE BBIMOIHEHMS
MIPOEKTHBIX U YUYEOHO-UCCIEA0BATEIbCKUX PadoT;

paboTath B TIpYINNE C HCIOJHEHUEM paA3JIMYHBIX COLUAIBHBIX pOJEH,

IUTAaHUPOBATh PadOTy TPYIIIbI, PAllMOHAIBHO PACHpPENEATh NEATENbHOCTh B
HECTaHJIAPTHBIX CUTYyallUsX, aJE€KBAaTHO OIEHMBATh BKJIaJ KaXXIOTOo W3
YYAaCTHUKOB I'PYIIbI B pEHIEHUE pacCMaTPUBAEMON MTPOOIIEMBI;

* IPOSIBJISITh MOTUBALIMIO K Oynaymieil mpodeccuOHaIbHOM AESTebHOCTH MO
CHENUATBHOCTIM (QUBUKO-TEXHUYECKOTO TPOQUIIS.

K xonuy obyuenuss B 11 Kaacce TpeMETHbIE pPe3yibTaThl Ha YriayOJIEHHOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHUPOBAHHOCT Yy OOYUAIOIIUXCS YMEHUM:

* IOHUMATh POJb PU3UKU B IKOHOMHUECKOU, TEXHOJIOTUYECKOH, COLMAIbHOM
U ITUYECKOU cdepax AesTENbHOCTU YEJIOBEKa, pOib M MECTO (PU3UKU B
COBPEMEHHOW HAYyYHOW KapTUHE MHPA, POJIb ACTPOHOMHUHU B IMPAKTUUYECKOUN
NEATEIbHOCTH YEJIOBEKAa M JaJbHEWIIEM Hay4YHO-TEXHMYECKOM pPa3BUTHUH,
3HAUYEHHE OMHCATENIbHOW, CHCTEeMaTU3UPYIOlIe, OOBICHUTEIbHON W
OPOTrHOCTUYECKOW (PYHKIMN (U3UYECKON TEOpUU — DIIEKTPOJUHAMUKH,
CHELHAIbHOM TEOpUU OTHOCHUTEIBHOCTH, KBAaHTOBOM (DU3HUKH, POJb
¢usnueckoit Teopur B (GOPMHPOBAHUU TMPEACTABICHUN O (u3ndeckoi
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B O0HIeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJIE;

* pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOeNel (PU3NUEeCKUX Tell U MPOIEeCCOB
(s1BIEHUI): OJHOPOAHOE AJIEKTPUYECKOE M OJHOPOJAHOE MArHUTHOE MOJIA,
rapMOHUYECKHE KOJEOaHHs, MaTeMaTUYeCKU MAasTHHUK, WJI€aJbHBIM
NPYXUHHBIN MasTHUK, TAPMOHUYECKUE BOJIHBI, UJI€aTbHBIN KOJIeOaTeIbHBIN



KOHTYp, TOHKasA JIMH34, MO,ZIGJIGﬁ aToMa, 4TOMHOI'O Aapa H KBAaHTOBOU
MOACIIN CBCTA,

pasnuyaTh ycnoBHsS (TpaHHIBI, OO0JAcCTH) NPUMEHUMOCTH (PHU3UIECKUX
3aKOHOB, [IOHUMATh BCEOOIINI XapakTep QyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBICHATH AJIEKTPOMArHUTHBIE MPOIECCHl W SIBJICHUS,
UCIIOJb3Ysd OCHOBHBIC IIOJIOKEHHMSI M 3aKOHBI JJIEKTPOAMHAMUKU U
CIIEIMATIbHOU TEOpUH OTHOCUTEIIbHOCTH (3aKoH COXpaHEHUS
3JEKTPUYECKOTO  3apsaa, cwia Awmmepa, cwia JlopeHma, 3akoH
AIEKTPOMAarHuTHOM UHAYKUWHU, ipaBuio Jlenua, cBa3p 3/]C caMouHIyKIIMu
B DJIEMEHTE 3JIEKTPUYECKON IIEMU CO CKOPOCThIO M3MEHEHHUSI CHIIBI TOKA,
MOCTYJIAThI CIICIIMATBbHON TEOPUM OTHOCUTEIBHOCTU DUHINITEHHA);

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIC MPOIECCH U SIBJICHUS, HCIIOIB3YS
MOJIOKEHUS] KBAaHTOBOM (u3uku (ypaBHeHHe DWHINTEHHA Ut hoTodPdekTa,
NepBBIi W BTOpPOM  mMoOCTynarbl  bopa, TNpPUHLIUN  COOTHOIICHUS
HeonpenenéHHoctel [elizeHOepra, 3aKOHbI COXPAHEHHS 3apsSAOBOrO H
MacCOBOTO YHCENl ¥ DHEPTHU B SJEPHBIX PEAKIUAX, 3aKOH PaJMOaKTUBHOTO
pacnaza);

ONMHUCHIBaTh (UBNYECKUE MPOLECChl U SBJICHUS, HUCHOJb3Ysl BEIMYMHBI:

HANPSKEHHOCTh JJICKTPUUYECKOTO TIOJIS, MOTEHUHUAT 3JIEKTPOCTATUYECKOTO
MOJsA, PAa3HOCTh TMOTEHUMAJIOB, OJJEKTPOJBWXKYIIAsA CUJa, WHIYKIUS
MarHMTHOTO TOJIsl, MarHUTHBIM TIOTOK, cuja AMIiepa, HHIYKTUBHOCTD,
AJEKTPOABMKYIIAs CHJa CAaMOWHAYKIHHM, SHEPTUsl MAarHUTHOTO TIOJs
MPOBOJIHUKA C TOKOM, PEISATUBUCTCKUN UMITYJIbC, ITOJHAS SHEPTUS, SHEPTUS
MOKOsI CBOOOTHOM YaCTHUIIBI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U
3aps Sapa, SHEPTUS CBSI3H SIPa;

OOBSCHSTH 0COOEHHOCTH MPOTEKAHUS bu3nIecKnx SIBJICHUMU:

ANICKTPOMArHUTHAS WHIYKIIHS, CAMOWHIYKIIHS, PE30HAHC, MHTEep(depeHns

BOJH, Audpakinus, AUCHEpCHUs, TIOJHOE BHYTPEHHEE OTpakKeHHE,
dotosnexTpuaeckuit a3ddext (pororddext), anbda- u Gera-pacmans saep,

ramMMma-u3ydeHue sjep, GU3ndecKre MPUHIUIBI CIICKTPAIbHOTO aHAIN3a H

paboTHI J1a3epa;

« ONIPENENATh HaIpaBiICHUE HWHAYKIIMM MAarHUTHOTO TIOJISI TMPOBOJHHUKA C
TOKOM, CHJIbI Ammiepa u cuiibl JIopeHIa;

* CTPOHTH U300paKEHNE, CO3/IaBAEMOE TUIOCKUM 3€PKajIOM, TOHKOW JINH30U, U
PacCUUTHIBATh €T0 XapaKTEPUCTHKHU;

* IPUMEHITh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKUE TIOHATHS, TEOPHH U

3aKOHBI  JJI1 aHamM3a W OOBACHEHHMs]  (U3MUECKHX  MPOIIECCOB,



IPOUCXOASIINX B 3BE3AAX, B 3BE3AHBIX CHUCTEMAaX, B MEKIAJIAKTHUYECKOM
cpelie; ABM)KEHUSI HEOECHBIX Tel, HBOJIIOLINHU 3BE31 U BeeneHnHol;

OPOBOAWTH HCCJICNOBAHUE 3aBUCUMOCTEH  (DU3MUECKMX BEIMYUH C
HCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MpPU OBTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHMpOBaTh  pe3ylbTaTbl  IOJYYEHHOH  3aBUCHUMOCTH
(¢u3znyeckux BeIMYMH B BUAE TIpa@uUKOB C Yy4ETOM aOCONIOTHBIX
MOTPEUTHOCTEN U3MEPEHMI, I€TaTh BBIBOJIBI IO PE3YJIbTATAM HCCIIEIOBAHUS;
MPOBOANTH KOCBEHHBIE M3MEPEHUSI (PU3UUYECKUX BEJIUYUH, TPU 3TOM
BbIOMpaTh ONTUMAJIbHBII METOJ W3MEpPEHUs, OLIEHHWBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHNUI;
IPOBOJUTH OIBITHI MO IPOBEPKE IMPEMIOKEHHOW THIIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh SKCIEPUMEHTANbHYIO YCTAHOBKY, AHAJIU3UPOBATH
[OJIyYCHHBIC pE3yJbTaThl M JEJaTh BBIBOJ O CTAaTyCe€ IPEIOKEHHOU
TUIIOTE3BI;

ONMCBIBATH METO/BI ITOTYUYEHUS HAYYHBIX ACTPOHOMHMYECKUX 3HAHUI;
coOmro1aTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEACHUN HCCIECIOBAaHUMN B
pamMKax y4e0HOTO HKCIIEPUMEHTA, IpaKTUKyMa U
y4eOHOUCCIIEeI0BATEIbCKON U MPOEKTHOM JESTEIIbHOCTH C UCIOJIb30BaHUEM
MU3MEPUTETBHBIX YCTPONCTB U J1ab0OPaTOPHOTO 000PYAOBAHMUS;

pemarbs pacy€THhIE 3aJadyd C SBHO 33JaHHOM W HEABHO 3aJaHHOU
¢u3nueckoil MOJENbI0: Ha OCHOBAHMM aHajiu3a YCJIOBUS BBIOMpaTh
¢uznyeckue MoOJENTM, OTBEYaloU[Me TpPeOOBaHMUSIM 3aJauyd, HPUMEHSTh
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3NUECKUX TEOPUH MPH
MCIIOJIb30BAHUM MAaTEMaTUYECKUX METOJOB PEIIEHUs 3a/ay, MNPOBOJMUTH
pacy€Thl HA OCHOBAHMU MMEIOIIMXCA TaHHBIX, AHAJIU3UPOBATH PE3YIbTaThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YYETOM MOJYYEHHBIX PE3YNIbTATOB;
pelaTh KaueCTBEHHbBIE 3a/1a4M, TPEOYIOLIe MPUMEHEHHUS 3HaHUN U3 Pa3HbIX
pasznenoB Kypca (U3MKHM, a TakKe HHTerpaluyd 3HAHUW W3 JpYrux
OPEeIMETOB €CTECTBEHHO-HAyYHOIO IMKJIA: BBICTPAaUBaTh JIOTHYECKYIO
LEMOYKY PaCCyKJICHHUI C OOPOI HAa U3YYECHHbBIE 3AKOHBI, 3AKOHOMEPHOCTH H
(bu3UYCeCKHe ABICHHUS,

UCIIOJIb30BaTh TEOPETHUYECKHME 3HAaHUA JUIsI OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB pabOThl U3BMEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJOTUYECKHUX MTPOLIECCOB;

OPUBOJIUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB

B PpPa3BUTHC HAYKH, B 00BsCHEHHE MpoOeCCOB OKpYyXKaimero mupa, B
Pa3BUTHUC TCXHUKHU U TeXHOHOFHﬁ;



* QHAJIM3UPOBATh U OLIEHUBATHh MOCJEICTBUS OBITOBOM M MPOHU3BOJCTBEHHOM
NESTeIbHOCTH 4YEJIOBeKa, CBS3aHHOM C (U3MYECKUMHU TMpOIleccaMu, C
MO3UINI SKOJOTHUECKON 0e30MacHOCTH, MPEACTABICHUN O pallOHAIEHOM
MPUPOIOTIONB30BAHUHU, a TaKXKE Pa3yMHOM HCIOJIB30BAaHUU JIOCTHXKEHUHN
HAyKd W TEXHOJOTMH [UIS JaJbHEHIIero pa3BUTHUSA YeIOBEUECKOTro
00IIIECTBA;

OPUMEHSATh Pa3IWYHbIE CMOCOOBI paboThl ¢ HMH(pOpMalmel (U3NIECKOTOo
COJEp)KaHusl C  HCIOJb30BAaHHMEM COBPEMEHHBIX  HH(OPMAIMOHHBIX

TEXHOJIOTMM, MpPU STOM HCHOJIb30BaTh COBPEMEHHBIE HH(OPMALMOHHBIE
TEXHOJIOTHHU ISl IOMCKA, IEPEpabOTKU U MPEIbsABICHUS Y4€OHOM 1 HAYyYHO-
NoNyJsipHOM  MH(pOpMalMK, CTPYKTYPHUPOBAaHHUS M  MHTEpHpPETaluu
uH(pOpManuK, TMONYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh MOJyYyaeMyt0 HH()OPMALIHIO U OLIEHUBATh €€ JOCTOBEPHOCTh
KaK Ha OCHOBE MMEIOLIMXCS 3HAHMM, TAK U HAa OCHOBE aHAJIM3a MCTOYHHUKA
uH(popmanuu;

MIPOSIBIIATH OpraHU3alMOHHBIC u ITO3HABATCIIbLHEIC YMEHUS
CaMOCTOSITEIILHOTO TIPHOOPETEHUsI HOBBIX 3HAHHMM B MPOIECCE BBHITOJHCHHS
MPOCKTHBIX M Y4eOHO-UCCICAOBATEIHLCKUX PadoT;

paboTaTh B TpymHIe C HCIOJHEHUEM pPa3JIUYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy T'PYIIIbI, PAIMOHATLHO PACIPENCIATh CSITEIHLHOCTh B
HECTAaHJAPTHBIX CHUTYyalMAX, aJCKBAaTHO OLIEHUBATh BKJAJ KaXXI0ro0 U3
YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTpUBAEMOM TTPOOJIEMBI;

« POSIBJISITH MOTUBALIMIO K Oyayiien npodeccuoHaabHOM AeSITEILHOCTH TI0

CHEHUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
. HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMBbl Kontposbusie | Tpaktuveckue | 00pasoBaTelbHbIe
Bcero
padoThbI padoTbI pecypchbl
Pasznea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6
Utoro no pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10
2.3 Crartuka TBEpIOTO Tena 5 1
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Hroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUN 15 1
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1




ArperaTHble cocTosiHUS BelecTBa. da3oBble

3.3 nepexobl 14
Uroro mo pazneny 49
Paznen 4. JJIEKTPOAUHAMUKA
4.1 DneKTpruyecKoe noiie 24
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24
4.3 Toku B pa3nu4HbBIX cpenax 6
Uroro no pazueny o4
Pazznen 5. DU3HUYECKHUN MPAKTUKYM
5.1 duznyeckuil NpakTUKyM 16 16
Uroro no pazaeny 16
PeszepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
No/ HaumeHoBaHue pa3jiejioB H TeM (undpossie)
P porpammer Beero Kontposbnbie | IpakTtuyeckue | 00pasoBaTesibHbIe
padoThbI padoThI pecypchbl
Pazgen 1. JIEKTPOJANHAMHUKA
11 MarnutHoe nose 14
1.2 DNEeKTpOMarHuTHas MHIAYKIHS 13 1
Uroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 Mexannueckue KonebaHus 10
2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15
MexaHu4ecKre 1 AIEKTPOMArHUTHBIE BOJTHBI
2.3 10 1
24 Orntuka 25 1
Hroro no paszneny 60
Pazznea 3. OCHOBBI CIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH
3.1 OcuoBrel CTO 5 1




Hroro no pasneny

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynisspHO-BOIHOBOM Ayann3m 15

4.2 ®dusnka aToma )

4.3 ®dusrKa aTOMHOTO SApa U AIEMEHTAPHBIX 5
YJaCTHII

Utoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMeHTHl aCTPOHOMUU U acTPOPU3UKU 12
Uroro no pazaeny 12
Pazzea 6. PUSHUYECKUI MPAKTUKYM

6.1 duznyeckuil NpakTUKyM 16 16
Hroro mo pasneny 16

Pa3nea 7. OBOBIIAIOIIEE TIOBTOPEHHUE




Cucremarusanus u 000011IEHNE
MPEIMETHOTO  COACpXAaHUS M OIbITa

71 NEATeNBHOCTH,  NPHOOPETEHHOTO  IpHU 15
n3zyuennu kypca ¢usuku 10 — 11 kmaccon
Hroro mo pazaeny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16

:// school - collection . edu . ru / - enunas xomnekmus LIIOPoB




