MUWHUCTEPCTBO NPOCBEIEHWS POCCUIICKON ®EJNEPAIIIN
MunucrepcTBo oopazoBanun Camapckoii odJiacTu
IOxHo0e ynpaBienue MuHMcTEpPcTBAa 00pa3oBanusa Camapckoii 00J1acTu

I'OY COMLI "OII" noc. IToasikoB"

PACCMOTPEHO [TPOBEPEHO YTBEPXIEHO

Ha 3aceganuu MO 3amecturens aupekropa  M.o. nupexropa [bOY
y4uTenen no YBP couI "on" moc.
T'YMaHUTAPHOTO, [Tonsikos

MAaTCMAaTHYCCKOI'O 1 A.B. Dpramesa

CCTCCTBCHHO — HAYYHOI'O E.A. IlInniosckast

UKIIA «26» aBrycra 2024 r. Tpuxas Ne 195
oT «29» aBrycra 2024 r.

A.b. Opramesa
[Ipotokomn Nel ot «26»
aBrycra 2024 r.

PABOYAS TPOTPAMMA
(ID 3327183)

yueOHoro npeamera «®@usuka. YriayoaéHHbINA YPOBEHb)»

l‘ ‘\ 115t ooygaromuxest 10 — 11 kimaccos

C=RU, O="TBOY CcoIIou"
noc. IoasikoB",
CN=Illunmnosckas E_A

E=so_polsk sch@samara.edu.ru
00cdbedd50c92f0dcf
2024-08-29 16:13:55

Hoaskos, 2024


mailto:Е%3Dso_polsk_sch@samara.edu.ru

HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YpOBHE CpelHero oO0uero oo0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHUM U TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOW 00pa3oBarenpHON mporpammsbl, npenacraBieHHbix B @I'OC COO, a
Takke ¢ yu€toM deaepanbHON paboueil mporpammbl BocnuTanus U KoHuenmuu
npenojaBanus yueOHoro npeamera «dusrka» B 00pa30BaTeIbHBIX OpraHU3aAUIX
Poccuiickoit  ®eneparyy, — peaqu3yOIIMX  OCHOBHBIE  00pa30BaTElIbHBIC
IPOTrPaMMBlI.

[Tporpamma no ¢usuke onpenenser 00s3aTeNbHOE MPEIMETHOE COJEPIKAHUE,
YCTaHaBIMBAET PEKOMEHYEMYIO MOCIIEIOBATENbHOCTh U3YUECHHSI TEM U Pa3/eioB
y4eOHOIr0 IpeIMeTa C Y4ETOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€EH,
JOTUKA Y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH  00ydaromuxcs.
[Iporpamma mo ¢u3uke Aa€T NpeACTaBIEHUE O IENsAX, COACp)KaHUM, OOIIen
CTparerun OOy4YeHHs, BOCHUTAHUS M PA3BUTHS OOYYAIOLIMXCS CpPEICTBAMU
y4ueOHoro npeamera «Pu3nka» Ha yriyoJIEHHOM YPOBHE.

N3yyenue kypca (u3ukH yriayOJE€HHOTO YPOBHSI TO3BOJISIET pEaIn30BaTh
3aJ1a4i Npo¢eCCUOHAIbHON OPUEHTALlMH, HAPaBJIECHO HA CO3JIaHUE YCIOBUH 1Jis
IPOSIBJICHUS] CBOMX HHTEIJIEKTYyaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM
oOydJaronumcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHUsT O00pa3oBaHUS B
OpraHu3alusX Npo(ecCHOHANbHOTO O00pa30BaHUsS M0 PA3JIUYHBIM  (PU3BHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUATIbHOCTSIM.

B nmnporpamme mno ¢Qusuke omnpenensrorcs IUIAHUPYEMbIE pe3yNbTaThl
OCBOEHHUS Kypca (PU3MKH Ha ypOBHE CpeaHEro olIiero oopa3oBaHus: JUIHOCTHBIC,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). Hayuno-
METOAO0JOTUYECKOM OCHOBOM i pa3pabOTKU TpeOOBaHUM K JIMYHOCTHBIM,
METaNpeAMETHbIM U TPEAMETHBIM pE3yJibTaTaM OOYYalolMXCs, OCBOUBIIUX
nporpaMmy 1o (U3UKE Ha YPOBHE CpeaHero oOmero oOpa3oBaHus Ha
yrayO0iIEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-IEATEIbHOCTHBIN MOIXO/.

[Iporpamma no (u3mKe BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMS Kypca (U3MKKM Ha yriayOoJaEéHHOM
YpOBHE, B TOM YHCJIE MPEAMETHbIE PE3YJIbTATHI 110 T0AaM 00y4YEeHHUS;

coziep kanue yueOHoro mpeamera «O@u3nkay 1o rojgaM o0ydeHusI.

[Iporpamma 1m0 (Qu3MKEe WMEET NPUMEPHBIH XapakTep U MOXKET OBITh
MCIOJIb30BaHa YUYUTENSIMU (PU3HUKH JIJIs1 COCTABJICHHSI CBOMX pab0UYMX MpOrpamm.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTENEH U
OPEeIOCTaBISET BO3MOXKHOCTH JUISl pealu3alldd  Pa3Iu4HbIX METOJUYECKUX
MOJXOJ0B K MpernofaBaHUi0 (U3MKK HAa YriayOJEHHOM YypOBHE NpPHU YCIOBUHU
COXpaHEHUs1 00A3aTeNbHOM YaCTH COACPKAHMS Kypca.



dusuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPUPOABI, BBICTYNAas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHU# 00 okpyskarorieM Mupe. [IIkonbHbIN Kypc (UMK — CHCTEMOOOPA3yIOMIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB M SIBJICHHM, W3y4aeMbIX XHUMHEH, OWOJIOTHEH,
dusnueckoit reorpadmeir w acTtpoHommen. Vcmonb3oBaHWE W AKTUBHOE
npuMeHeHue (U3NYECKUX 3HAHUW OMNpENETWIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIYYEHHUS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMH. M3yueHwue
(¢U3MKH BHOCHUT OCHOBHOM BKJaad B (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI MuUpa o0ydaromerocsi, B (GOpPMUPOBAHUE YMEHUW MPUMEHSATHh HAYUHBIN
METO/] IO3HAHUS MIPH BBIITOJIHEHUU UMH Y4E€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (u3uKu Ha ypOBHE CpEeIHETO OOIIET0 00pa30BaHuUs MOJIOKEH
PAI UEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK IPUHLHUIIBI €70 IOCTPOCHMUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEW KypC SBISIETCSA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3leiaoB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea 2enepanuzayuu. B COOTBETCTBUM C HEWl Marepuan Kypca (QU3NKU
o0ObeIMHEH BOKPYr (u3MuecKux Teopuid. Beaymmm B Kypce sBiseTcs
(opMupOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHUH, BEIECTBE U
ToJe.

Hoea cymanumapuzayuu. EE peamuzanusi mpeanonaracT HCIOJIb30BaHUEC
TYMaHUTapHOTO TOTEHIMana (U3MUECKOH HayKH, OCMBICICHHUE CBS3M Pa3BUTUSA
¢uzukn ¢ pa3BuUTHEM oOOWIECTBAa, a TaKXe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoesa npuxnaonoint nanpasnennocmu. Kypc busuku yriyOoa€HHOTO YpOBHS
MPEANOIaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKHUX M TEXHOJIOTMYECKUX
MPUJIOKEHUN H3YyYECHHBIX TEOpUU M 3akOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOUIMX MpPEICTaBICHUM U COBPEMEHHBIE TEXHUYECKHE YCTPONCTBa, U
TEXHOJIOTHH.

Hoea »rKkonocuzayuu peanusyeTcss TOCPEICTBOM BBEIEHUS AJIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKHU U TEXHOJIOTHM, a TaKkke O0OCYXICHUS
po0JieM palMoOHAIBHOTO IPHUPOIOTIONIB30BAHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coaepKaHusl MPOrpamMMbl MO (PU3UKE JOKHO OBITH IOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-AEATEIbHOCTHOrO noaxonaa. s ¢usuku peanuzanus 3THUX
OPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIB30BAHUH CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
NOCTOSIHHO JIeHCTBYIOLIEro Qakropa yuyeOHoro mpouecca. ns yriayOnaéHHOro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEIBHOTO YYEHHUYECKOTO SKCIIEPUMEHTA,



BKJIIOYAIOIIETO (PPOHTANBHBIE YYECHHUYECKHE OMbBITHI MpPU HM3YyYEHUHU HOBOTO
MaTepuaia, JjabopaTopHble paboThl U pabOThI MpakTUKyMma. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3auudud (GU3MUECKOro TMpakThukyma. B mepBom ciydae
PaKTUKyM MpoBoAuTcs 160 B KoHie 10 m 11 kimaccoB, aub0 mocsie mepBoro u
BTOPOr0 TMOJIYTOJUMM B KaXJAOM U3 3THUX KiaccoB. Btopoil cmocod — 3T0
UHTETpalus paboT MpakTUKymMa B CHUCTEMY JaObOpaTOpHBIX paboT, KOTOpHIE
IPOBOJSATCA B Mpolecce u3ydeHus paszzaena (temsl). Ilpu stom monx paboramu
NPaKTUKyMa TTOHUMAETCSI CAMOCTOSITENIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCSA
0 PYKOBOZCTBY CBEPHYTOTO, 0000MIEHHOTO BUa O€3 TOMIArOBOM HHCTPYKITUH.

B nmporpamme mo (¢usnke cucTeMa YYEHHYECKOTO0 JKCIIEPUMEHTA,
7a00paToOpHBIX paboOT M MpaKTUKyMa IpejAcTaBiieHa €AMHBIM nepeuHeM. Brioop
TEMAaTUKHU JJI1 3THX BHJIOB YYEHUYECKUX MPAKTUYECKUX PabOT OCYILIECTBISETCA
YYaCTHHUKaMU 00pa30BaTEIbHOTO MPOLECCa UCXOS U3 OCOOEHHOCTEN MOYyPOYHOIrO
IJIAaHUPOBAHMSI W OCHalleHus KabOuHera ¢uiuku. [Ipm 3TOM oOecneunBaercs
OBJIaJICHHE OOYYaIOUMMHUCS YMEHUSAMH TPOBOJUTH NpPSMblE U KOCBEHHBIE
U3MEPEHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYMH U ITOCTAaHOBKY
OMBITOB IO MPOBEPKE MPEATI0KEHHBIX THIIOTES.

bonpiioe BHUMaHUE YAENAETCA PEIIEHUI0 PACYETHBIX W KaueCTBEHHBIX
3amad. IIpyu aToM JuIs pacdE€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 33]1a4d C SBHO
3aJIaHHON M HESIBHO 3aJaHHOM (PM3MUECKOW MOJIEIbI0, TO3BOJISIIOIINE TPUMEHSTh
U3YYECHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk M
MHTErpUpys NPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3zaesioB. JJi1 KauecTBEHHbIX 3a7a4
MIPUOPUTETOM SIBIISIFOTCA 3aJlaHusd Ha OOBSCHEHUE/TIPEJCKAa3aHUuEe MNPOTEKAHUS
(bu3nuecKux SBICHUN U MPOIIECCOB B OKPYKAIOUIEH KU3HH, TpeOyrolume BpIOopa
(puzryeckoi Moaenu sl CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIEUECHUI0 Y4eOHOTO IMpolecca Kypc (GU3UKH YriayOJEHHOTO
YPOBHSI Ha YPOBHE CPEIHET0 OOLIEro 00pa3oBaHusl IOJHKEH U3y4aThCsl B YCIOBUSAX
npeaMeTHoro kabunera. B kaOunere (U3MKH JOMKHO OBITH HEOOXOAMMOE
nabopatopHoe OOOpyIOBaHUE MJIi BBIOJHEHHUS YKa3aHHBIX B IpOrpaMMe [0
¢u3Ke YYEHUUYECKUX ONBITOB, JIAOOPATOPHBIX paboOT M paboOT MpakTHKyma, a
TaK)Ke IEMOHCTPALIMOHHOE 000pyAOBaHUE.

JleMoHCTpallMoHHOE  000pyZoBaHHE (POpPMHUpPYETCS B COOTBETCTBHH C
OPUHLIMIIOM MHUHUMAJIBHON JOCTaTOYHOCTH U 00eCleuyMBaeT IOCTaHOBKY
NEPEYUCIICHHBIX B MporpaMMe Mo (U3MKe KIIOYEBbIX JEMOHCTpaluil uis
UCCIENOBAHMUS  HM3y4YaeMbIX  SIBJIGHUA M  IPOLECCOB, OMIIMPUYECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe 000pylnOBaHHE MJi YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmMupyeTcss B BHJI€ TEMATHYECKUX KOMIUIEKTOB M OOECIEYMBAETCA B pacyére



OJTHOTO KOMIUIEKTa Ha JBYX OOydamomuxcs. TemaTHuecKue KOMIUIEKTbI
71a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITH TIOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(DPOBBIX TabopaTopuil.

OCHOBHBIMH TEJISIMU U3Yy4YeHUs (pu3uku B oOIlEeM 0Opa30BaHUM SIBIISIOTCS:

dbopMHpOBaHUE UWHTEpPECAa W CTPEMIICHHUS OOydYarouuxcsi K HaydHOMY
U3YYEHUIO TOPUPOABI, Ppa3BUTUE HX HMHTEIUIEKTyaIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWS U (HOPMHUPOBAHHE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPY/KAIOUIUM SIBIICHUSM;

dbopMHpoOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa MU3y4YeHUs] OCHOB
CTPOEHHUS MAaTepUU U PyHIAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIIOJIb30BaHUEM (DU3UUYECKUX
3HAHUU U HAYYHBIX IOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUA O poiu (PU3UKU JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuen
npodeCCUOHAIBHOW  IESITEILbHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJATOTOBKA K
JanbHeieMy 00y4eHUIO B 5TOM HalpaBICHUH.

JlocTmxeHne 3TUX Leiel oOecrneunBaeTcsl peuieHueM CIeAYIOUIX 3a1ad B
npolIiecce n3ydeHus Kypca (U3MKu Ha YpOBHE CPpEIHETo 00111ero o0pa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAash  MEXaHUKY,  MOJEKYISIpHYIO  (QU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMHpOBaHUE YMEHHUIN MIPUMEHATH TEOPETUUECKUE 3HAHUS 1 OOBSICHEHUS
bU3UYECKUX SIBJICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEIICHUN B
MOBCEHEBHOM JKH3HM;

OCBOEHHE CIIOCOOOB PpEIIEHUs Ppa3MYHbIX 3aJad C SBHO 3aJaHHOMU
¢usznyeckoil MoJEeNbI0, 3a/ay, MOJApa3yMEBAlOIINX CAMOCTOATEIbHOE CO3/1aHue
du3nueckoil MOJeNH, aJeKBATHOM YCIOBUSM 3ajJaud, B TOM 4HCIE 3aaad
UHKEHEPHOIO XapaKTepa;

MOHMMaHWe (U3UYECKUX OCHOB M TPUHIIUIOB JEHCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYKAIOLIYIO CPELY;

OBJIQJICHUE METOJAMH CaMOCTOATENIBHOTO IUIAHUPOBAHUS W IPOBEIACHUS
(Gu3MUEeCKMX OSKCIEPUMEHTOB, aHalW3a W HHTEpIpeTaluu  uHbOpMaIuHy,
onpeaeneHus J0CTOBEPHOCTH MOTYYEHHOTO pe3ybTaTta;

CO3JaHUE YCJIOBHH IJisi Pa3BUTHUS YMEHUN NPOEKTHO-UCCIEAOBATENIbCKOM,
TBOPUYECKOU JIESITENbHOCTH;



pa3BuTHE MHTEpeca K chepam nmpohecCHOHATHHOU JACSITEIBHOCTH, CBI3aHHON
¢ (hU3UKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yriyOnéHHBIM YpOBEHb
u3ydeHus yudeOHoro mpeamera «@du3uka» Ha YpPOBHE CpEIHEro oOIIero
oOpa3zoBaHMsl BbIOMpaeTcs OOYYalOIUMHUCS, TUIAHUPYIOIIUMHU MPOJIOJKEHUE
0o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanust otBoauTcst 340 yacos: B 10 knacce — 170 yacoB (5 4acoB B HEJIEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeyeHb Ja0OPATOPHBIX M
PAKTUYECKUX paboOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTENb JeliaeT BHIOOD
MPOBEJCHUST J1a0OpaTOPHBIX pPabOT M OMBITOB C YYE€TOM WHAMBHAYAIbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. HayuHblii MeTO/1 MO3HAHUA TPUPOBI.

®dusuka — pyHIaMeHTaNbHasg HayKa o mpupoje. Hayunslii MeTo mo3HaHus U
METO/IbI UCCIIeNOBAHUS (GUBUUECKUX SBJICHUH.

OKCIEpUMEHT U TEOpHUs B Ipoliecce MO3HaHWs Npupoasl. Habmonenue u
AKCIIEPUMEHT B (pH3HKe.

CnocoObl u3MepeHusi (GU3MUECKUX BEIMYMH (aHAJIOTOBbIE W IU(pOBBIE
U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JaTUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMd  (U3NYECKUX  BeIMYMH  (aOCONIOTHas U
OTHOCHUTE/IbHAS).

MopnenupoBanue (pU3NYECKUX SBJICHHUA M MPOLIECCOB (MaTepuaabHas TOYKA,
abCONIOTHO TBEpAOE TENO, UACANbHAs KUAKOCTh, HICAIBbHBIM Tra3, TOYEYHBIN
3apsn). ['unoresza. dusnueckuil 3aK0H, TpaHULIBI €70 TPUMEHUMOCTH. Du3nueckast
TEOpUsl.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHMM COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN IE€ATEIbHOCTH JIFOACH.

Yuenuueckuii 3xcnepumenm, nadvopamopmusvie padbomul, npAKMUKyMm.

M3mepeHne cuiibl TOKa M HANpsDKEHUS B LENH IOCTOSIHHOTO TOKa IIpH
MTOMOIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTEITBHBIX IPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mMmepeHus
(U3MYECKUX BEIMYUH NPH MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxka.

Mexanuueckoe aBuxkeHHe. OTHOCUTENBHOCTh MEXAHMYECKOIO JBUKECHHUSL.
Cucrema otcuéra.

[Tpsimast u oOpaTHas 3aja4l MEXaHUKU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €r0 NPOECKIMU HAa OCU CHUCTEMBI
KOoOpauHaT. TpaekTopus.

[lepemenienne, CKOpoCcTb (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) U
YCKOpPEHHE MaTepHaIbHOW TOYKH, UX MPOEKUMHM HA OCH CUCTEMBbI KOOpIWHAT.
CnoxeHue nepeMenieHuil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEWMHOE IBUKEHHE. 3aBUCHUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUAJIbHON TOYKM OT BPEMEHH U MX
rpaduku.

CBoOonHoe majeHue. YckopeHue cBOOOAHOro majaeHus. JIBuxkeHue Tena,
OpOIIEHHOT0 MO/ YIioM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOpPEHUsI MaTepuaIbHONW TOYKU OT BPEMEHH U UX TpauKu.



KpuBonmHenHoe  nBukKeHue. JIBMOKEHHE  MATEpUAIIBHOW TOYKH 11O
OKPYXXKHOCTH. YTJOBas M JMHeWHas ckopocTh. Ilepuoa u yactora oOpaleHus.
LlenTpocTpeMurensHoe (HOpMaIbHOE), KacaTeabHOE (TaHTCHIIMATIBHOE) U TOJIHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKUE TIPOLIECCHI: CIIHAOMETP,
INBW)KCHUE CHApsOB, LEMHbIE, MIECTEpEHYATHIE W PpPEMEHHBIE TEpPEAayH,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpayuu.

Mogenb cUCTEMBI OTCYETA, WILTIOCTPALUS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKCHUS.

CnocoObI UcCiIeI0OBAHUS ABUKEHHUI.

Nnnroctpanus npeebHOro nepexoaa U u3MepeHre MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHue el B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBRE.

HaGnronenue aBmxeHUs Tena, OPOIIEHHOIO IOJ YIiOM K TOPU3OHTY U
TOPU30HTAIBHO.

Hamnpaienue ckopocT npu JBUKEHUH 110 OKPY>KHOCTH.

[IpeobpazoBaHue YIIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHEeHUE TyTEH, TPACKTOPHUI, CKOPOCTEW NBHKEHUS OJHOTO M TOrO Ke
T€Ja B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomoi, npaKmMuKym.

N3yueHne HEPAaBHOMEPHOTO ABMIXKEHHS C LIEJIbIO OMPEIeICHUs] MTHOBEHHOM
CKOpPOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHUU
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBYKEHUU.

N3Mepenue  yCKOpeHUs CBOOOTHOTO MajicHUus (pexoMeHT0BaHO
HCIIOJIB30BaHNEe TU(PPOBOM 1a00paTOPHH).

W3yyenune nABWKEHHS Tena, OpOIIEHHOTOo Topu3oHTaibHO. [IpoBepka
TUTIOTE3bl O TMPSMON MPOTOPLUHUOHATIBHOW 3aBUCUMOCTH MEXIY JaJIbHOCTBIO
IIOJIETA U HAYAJIbHOU CKOPOCTHIO TEJIA.

N3yueHne JIBHXKEHUS Tella MO OKPYKHOCTH C IOCTOSIHHOM IO MOMIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEepHo/ia OOpaIieHus] KOHMYECKOr0 MasTHHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl oTcyéra. [lpmHnmn
oTHocuTenbHOCTU ['anunes. HemHepuuanbHble cucTEMBbl OTCYETA (ONpEIEIIECHUE,
IpUMEPBHI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HproToHa 17151 MAaTEPUAIIBHOM TOYKH.

Tperuit 3akoH HproTOHA 17151 MaT€pUAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHUSA. OKBHUBAJIEHTHOCTh TIPaBUTALMOHHOM U
MHEPTHON MAaCCBI.

Cuna TsokecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOIO MaJ€HUS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI M OT reorpauyeckodl MUpOTHl. JIBHXKEHME
HEOECHBIX TeJI U UX CITyTHUKOB. 3akoHbl Kermepa. [lepBas kocMuueckast CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBmxkymerocs c
YCKOPEHUEM.

Cuna tpenns. Cyxoe tpenue. Cujia TpEHUS CKOJIBKEHUS W CHJIA TPEHUS
nokos. Koapduuuent tpenus. Cuna cCOnpoTHBICHUS IPH JBHKEHUU Tella B
KUJKOCTH WJIK rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBHUKECHMUS.

Hasnenue. ['mapocrarnueckoe nasnenue. Cuita Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: IOUIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpayuu.

Habmroienue nBU>KeHUs Tell B MHEpLUUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMaX
OTCYETA.

[IpyHIMT OTHOCUTENBHOCTH.

Kauenne nByx HWIMHIOPOB WIIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIBHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE  PaBHOACUCTBYIOIIEH  MOPWIOKEHHBIX K TeIy CHI  C
IIPOU3BEICHUEM MACCHI TEJIA HA €0 YCKOPEHUE B MHEPLIUAIIBHONW CUCTEME OTCUETA.

PaBeHCTBO chil, BOZHUKAIOIIMX B PE3YJIbTATE B3aUMOIEHCTBUS TEL.

N3mepenne mace no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U ITAJICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHUME CUJI TPEHHS TIOKOS, KAUYEHUSI U CKOJIbKEHUSI.

Yuenuueckuit skcnepumenm, nadopamopnuie padbomot, nPaKMuUKym.

N3mepenne paBHOACHCTBYIONIECH CUII ITPU IBMKEHUH OpycKa MO HaKJIOHHON
IIJIOCKOCTH.

[TpoBepka rumoTe3bl O HE3aBHUCHUMOCTH BPEMEHU JBMKEHHsI Opycka I0
HAKJIOHHOW IIJIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanre 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HUKAIONIUX B MIPYXKUHE H
PE3MHOBOM 00pasIie, OT BX AchOpPMAIIHH.

N3yuenne nBUKEHUSI CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIETKUM OJIOK.

N3mepenne ko3 dUIlMeHTa TPEHHS 10 BEJINYHMHE YrIIOBOro koddduimenta
3aBucuMocTd Fop(N).

HccnenoBanue nBHKeHHs OpycKa MO0 HAKJIOHHOM MIIOCKOCTH C IEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHHUS.
N3ydeHne NBUKEHUSA I'py3a HA BaLy C TPEHUEM.
Tema 3. Cmamuxa meépoozo mena.
AbcomotHo TBEpnoe Teno. lloctymarensHoe M BpallaTelbHOE JBUKEHHE
TBEpIOro Tena. MOMEHT CHIIbl OTHOCUTEIBHO OCH BpamieHus. [lnedo cuiel.
CroxeHne cwil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.
YcnoBus paBHOBECU TBEPIOIO TeEA.
YcrolunBoe, HeyCTOMYMBOE, 0€3pa3InIHOE PAaBHOBECHE.
TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: KPOHIUTEWH,
CTPOMTENBHBIN KPaH, peIIETYaThIE KOHCTPYKIIUU.
Jemoncmpayuu.
Y coBust paBHOBECHS.
Buasl paBHOBECHS.
Yuenuueckuii s3xcnepumenm, nadopamopmuvie padomuol, npaKmuKym.
HccnenoBanue yciaoBUM PaBHOBECUS TBEPAOrO Tejla, HWMEIOLIErO0 OCh
BpalICHUSI.
KoHcTpynpoBaHne KpOHIITEWHOB U PACYET CUIT YIIPYTOCTH.
N3ydeHne yCTOMYMBOCTH TBEPIOIO TEJa, UMEIOLIETO IUIOAb ONOPBI.
Tema 4. 3akonsl coxpanenus é mexanuxe.
Nmnynbsc MaTepuagbHON TOUYKH, CUCTEMbBI MAaTEPUAIIBHBIX TOUYEK. L{eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBH)KEHUH LIEHTPa Macc.
NMnynbe CUibl U NI3MEHEHHUE UMITYJIbCA TENA.
3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBHXKEHUE.
MoOMEHT uMIyJibca MaTepUAIBHOM TOUYKHU. [IpencraBieHne 0 COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.
PaboTa cuibl Ha MajgoM M Ha KOHEYHOM mnepemeleHud. ['paduueckoe
npeACcTaBieHUEe padOThl CUIIBI.

MOIIHOCTH CUIIBL.

Kunernueckas sHeprus marepuanbHOil Touku. Teopema 00 HM3MEHEHUU
KMHETUYECKOW SHEPTUN MATEPUAIBHOU TOYKH.



[loTeHuMalbHble W HEMOTEHUMANbHbIE CWIbl. [loTeHUManbHAs >HEprus.
[ToTennumanbHast Heprusi yrnpyro negopMupoBaHHOU NpykuHbl. [loTeHnnanbHas
SHEprusl Tejaa B OJHOPOJHOM TpaBUTALMOHHOM mnoJie. [loTeHunanbHas >HEprus
TeJa B TPABUTALIMOHHOM T10JI€ OJIHOPOJHOTO Iapa (BHYTpU U BHE Iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeTbsi KOCMUYECKasi CKOPOCTb.

Cs3b pabOThl HEMOTEHUHUAIbHBIX CHJI C HW3MEHEHUEM MEXaHHUYECKOU
SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPTHH.

VYrpyrue u Heyrpyrue CTOIKHOBEHHUS.

YpaBHeHne bepHymu i MICATBbHOM >KUIKOCTH KakK CIIEICTBHE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

TexHUYEeCKUe yCTPOMCTBA M TEXHOJIOTHYECKUE MPOLECCHI: JABHUKECHHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

M3mepeHre MOIHOCTH CUJIBL.

M3MeHeHne 3Hepruu Tela Mpu COBEPIICHUN PabOTHI.

B3anmHble NpeBpalieHUs] KWHETUYECKON W MOTEHIHMAIBHOW SHEPTUH IPH
JNEUCTBUM HA TEJIO CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue PHEepPIUM MPU CBOOOHOM A ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, npakmuKym.

N3mepeHne nMitysabca Teaa o TOpMO3HOMY ITYTH.

W3mepeHne CHIIbl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOMIS U MOLIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUSI UMITYJIbCa TeJla C UMITYJIbCOM CHUJIBI.

HccnenoBanre cOXpaHEeHUs UMITYJIbCA ITPU YIIPYTOM B3aUMOJEHCTBUU.

N3mepeHre KHHETUYECKOM SHEPTUH TeJla IO TOPMO3HOMY MYTH.

CpaBHEHHE W3MEHEHUS TIOTCHIIMATILHON DHEPTUH MPY>KUHBI ¢ paOOTON CHITBI
TPEHHSL.

Onpenenenue padbOThl CHIIBI TPEHHUS NPHU JIBMXKEHHM Tella MO0 HAKJIOHHOM
TUIOCKOCTH.

Pa3nen 3. Mogiexkyasipaasi pu3uka u TepMOJIUHAMHUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOT MeopUlL.

OCHOBHbBIE TOJOXKEHUSI MOJEKyIsipHO-kKuHeTndecko teopun (MKT), wux
onbITHOe oOocHoBaHue. Juddy3us. bpoyHOBCkoe IBHKEHHE. XapakTep
JBYKEHUS M B3aUMOJEWUCTBHS 4YacTHI] BellecTBa. MoOJenu CTpOEHHUs Ta3oB,
KUAKOCTEH U TBEPHABIX TEd U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE 3TUX



Mozened. Macca u pasMmepel MoJekya (aromoB). KommuecTBo BelecTsa.
[TocrosiHHas ABoraapo.

TennoBoe paBHOBecwe. Temmeparypa u cmocoObl e€ m3mepenus. [llkama
temneparyp Llenbcus.

Mopenbs uaealbHOroO ra3a B MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU: YACTHULIBI
rasa JIBUKYTCSI XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBble 3akoHBI. YpaBHeHue MeHnneneeBa—Kiamneipona. AOcotoTHas
temneparypa (mkana temmnepatyp KenbBuna). 3akon Jlanerona. M3omporneccsl B
U7ceallbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
Ipe/ICTaBlIEHHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3pb  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  HSHeprueu
MOCTYMATEIBbHOTO TEIUIOBOTO JBH)KEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0CONIIOTHOM TeMIepaTypbl TEPMOJIMHAMUYECKOW CUCTEMBI CO CpEHEN
KHHETUYECKOW SHEPruei MOCTyNnaTeIbHOIO TEIIOBOTO IBUKEHUA €€ YaCTHII.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETP,
OapoMeTp, MoTyYeHuEe HaHOMAaTEPUAJIOB.

Hemoncmpayuu.

Mopenu 1BHKEHUS 4aCTUL BELIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anucho peanbHOro OpOyHOBCKOTO IBHYKECHHUS.

Juddy3us xuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJEKYJI.

Mopenu KpucTamIn4ecKuX peueTok.

HabGnrongenue u rccienoBaHnue U300poLeccoB.

Yuenuueckuii s3xcnepumenm, navopamopnsie pabomot, npaKmukKym.

HccnenoBanue rmporecca YCTaHOBJIEHUS TEIUIOBOIO PAaBHOBECHA IpU
TEIUI000MEHE MEXLy TOpsYeil U XOJI0THOM BOJOM.

M3ydyeHne H30TEPMHUUECKOro mporecca (PEKOMEHIOBAHO MCIOJIb30BaHUE
1 poBoit 1abopatopun).

N3yueHune n30XOpHOTro mpouecca.

N3yuyenue n3o0apHOro mpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauwiunpl.

Tepmogunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBHM IS
TEPMOJIMHAMHUYECKOW CHCTEMBbl. BHEelIHNEe U BHyTpeHHUE napaMeTpsl. [Tapamerpsl
TEPMOJMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYCHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMoONpou3BOJIbHAS — pellaKcalus
TEPMOJNHAMHYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHue MenneneeBa—Knaneipona u BbIpaXE€HHE 711 BHYTPEHHEHW JHEPIUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENH: HU3Kasi KOHUEHTPALUs YacTHIl, BBICOKHE
TEeMIEpaTypbl. BeipaxkeHue 11l BHYTPEHHEW 3HEPTrUd OJHOATOMHOTO HJI€AIBHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMoAUHAMUKe. Beruucienue padoTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaua  kKak  cnocod  M3MEHEHHMs]  BHYTPEHHEM  BHepruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuus,
TEIIONPOBOIHOCTb, U3TyYEHHE.

KomnuectBo Ttemnotel. TemnmoéMKoCcTh Tena. YAenbHas M MOJISIpHAs
TEIUIOEMKOCTH BeEIlleCTBA. YpaBHeHHMe Maiiepa. YenbHass TeEIJIOTa CropaHus
ToruiiBa. Pacu€r kommuecTBa TEIIOTHI mpu Temwonepenaye. Ilonarue o0
aauabaTHOM ITpoIiecce.

[lepBblli 3aKOH TEpMOAMHAMHMKH. BHyTpeHHsAs dHeprus. KommuecTtso
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DSHEpruu
TEPMOJINHAMHYECKOU CHCTEMBI.

BTopoii 3akoH TEepMOJMHAMHUKHA [JI PABHOBECHBIX MPOIECCOB: 4Yepe3
3alaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBI MPOXOJUT
eIMHCTBEHHAs aauadbara. AOCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKH JUII  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOJKHO IepeaaTh TEIJIOTY OT O0jiee XOJIOAHOTO Tela K 0ojiee HarpeToMy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIECCOB.

[Tpunnumne! gercTBus TemioBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTUYECKHE ACHEKThl UCIOJIB30BAHUS TEIUIOBBIX ABUTrarenei. TermnoBoe
3arpsA3HEHHUE OKPYXKAIOIIEH CPEbl.

TexHUYecKue yCTPONMCTBA M TEXHOJOTMYECKUE MPOIECCHl: XOIOIUIbHUK,
KOHIUIIMOHEp, NU3CNIbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIYYECHHE CBEPXHU3KUX TEMIIEPATYp, YTUIM3ALHUS «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIIJIOBOTO HACOCA, YTUIIU3AINsI OMOOPTaHUYECKOTO TOTUTUBA IS
BBIPAOOTKHU «TETUIOBON» U AJIEKTPOIHEPIHUH.

Hemoncmpayuu.

N3meHenue Temnepatypsbl py ainadaTHyecKoOM pacIIipEHUH.

Bo3gymHoe orauso.

CpaBHEHHE yIETbHBIX TEIIOEMKOCTEN BELIECTB.



CriocoObl U3MEHEHHSI BHYTPEHHEH SHEPTUH.

HccnenoBanue aqnabaTHOrO mpolecca.

KoMIbroTepHbIE€ MOJIENH TEIUIOBBIX ABUTATENIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, nPAKMUKym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue npounecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

W3yyeHue B3aMMOCBSI3U DHEPIrUM MEXMOJIEKYJISIPHOTO B3aWMOJIECHCTBUSA U
TEMIIEpaTypbl KAIIEHUS KUIKOCTEH.

Tema 3. Azpezammnvle cocmosanus eeuyecmea. Pazoewvie nepexoon.

[TapooOpa3zoBanne u KoHAeHcauus. lcmapeHue u KumeHue. Y jenbHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacpleHHble W HEHachbllleHHbIe Mnapbl. KadecTBeHHass 3aBUCHMOCTH
IUIOTHOCTH M JABJICHHSI HACBILEHHOTO Iapa OT TEMIIEpaTyphl, X HE3aBUCUMOCTh
0T 00bEMA HACKIILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATypPbl KUIIEHHSI OT JIaBJICHUS
B KUJKOCTH.

BnaxxHocTh Bo3nyxa. AOCONIIOTHAs U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubsie Tena. AHU30TPONHS CBOWMCTB
KpuctawioB. IlnaBiaeHue W KpUCTaIM3auMs. YJIelIpHAas TEIUIOTa IIJIABICHUS.
CyOmmmarusi.

Hedopmanuu tBEpaoro Tena. Pactskenue u cxatue. Casur. Moayins FOHra.
[Ipenen ynpyrux aeopmariuii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
paciipeHre. AHrapMOHHU3M TEIUIOBBIX KOJIeOaHUI YacTHUI] BEIIeCTBA KaK MpUYMHA
TEIUIOBOTO pacHIMpPEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEpTrUM B (pa30BbIX MEPEX0JIaAX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koah(uImMeHT MOBEPXHOCTHOTO HATSKEHUS.
Kammapasie sBinenus. JlapiieHue noa UCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHUYeCKue yCTPOMCTBA U  TEXHOJOTHMYECKHE MPOLECCHI:  KHUJIKUE
KPHUCTaJIbl, COBPEMEHHbIE MaTEPHAJIbI.

JHemoncmpayuu.

TermnoBoe paclupeHue.

CBolicTBa HaChIILIEHHBIX apOB.

Kunenune. Kunenue npu moHM>KEHHOM JIABJICHUU.

N3mepeHne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauuBaHue.



Kanunnsipasie siBieHuUs.

Moneny HeHbIOTOHOBCKOM KUAKOCTH.

CriocoObI M3MepeHNs BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIIABJIEHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

HaOmronenune manbix aegopMariuid.

Yuenuueckuii 3xcnepumenm, nabopamopmvie padomot, npaKkmuxym.

M3ydeHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACHIIIEHHBIX M1apOB.

N3mepenne aOCONIOTHOM BJIaKHOCTH BO3/yXa M OIIEHKAa Macchl MapoB B
MOMEILICHUY.

N3mepenue ko puiineHTa moBepXHOCTHOTO HATSXKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  JedopMalMi Pe3MHOBOrOo oOpasma ot
MPUIOKEHHON K HEMY CHJIBI.

Paznea 4. JiekTpoauHamMuka.

Tema 1. dnekmpuueckoe none.

OJnekTpu3aus Tela W €€ MpOsBICHUA. OJEKTpUYECKHMU 3apsa. /[Ba Buaa
ANEKTPUYECKUX 3apstoB. [IpOBOOHUKM, JUANEKTPUKA U MOJYNPOBOIAHUKU.
DOneMEeHTapHbId JNEKTPUYECKUI 3apsil. 3aKOH COXPAHEHMS DJIEKTPUUYECKOTO
3apsja.

B3aumopeiicteue  3apsgoB.  Toueunsie  3apsael. 3akoH  Kynona.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsIbl.

Hampsox€aaocts  anexTpudeckoro  mosst.  [IpoOubiit  3apsn.  JIlunuwm
HANPsHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OJHOPOIHOE MIEKTPUUECKOE TTOJIE.

[ToTeHIIMaNnbHOCTh ANEKTPOCTATUYECKOrO ToJiA. Pa3HOCTh MOTEHIMANOB W
HamnpsbkeHue. lloTeHuuanbHas HSHEprus 3apsja B AJIEKTPOCTATUYECKOM TOJIE.
IToTeHnman 31aeKTpocTaTuyeckoro mnosst. CBsA3b HANPSHKEHHOCTHU MOJISL U pa3HOCTH
MOTEHIUANIOB Il 3JEKTPOCTATHUYECKOro mojs (Kak OJHOPOJHOTO, TaK H
HEOITHOPOJIHOTO).

[TpuHIMT Cynepno3uIny JIEKTPUUECKHUX MOJIEH.

[Tone Toueunoro 3apsma. Ilone paBHOMepHO 3apspkeHHOUM cdepol. [lome
PaBHOMEPHO 3apsKeHHOTro mo o00béMy Imapa. Ilose paBHOMEpHO 3apsKEeHHOU
OCCKOHEYHOW TUIOCKOCTU. KapTuHbl JUHUN HANpsOKEHHOCTH DJTHX TIOJIeH U
SKBUIIOTEHIIMAJIBHBIX IOBEPXHOCTEN.

[TpOBOJTHUKH B 3EKTPOCTATUYECKOM MOJIE. Y CTIOBUE PABHOBECHS 3apsI0B.

JvanexTpuku B DIIEKTPOCTATUYECKOM oJe. Jlnanexrpruueckas
IPOHUIIAEMOCTD BEIIECTBA.



KonaeHcaTop. D1eKTpOEMKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coeqMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe coenMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJIE.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JIJIEKTPOCKOIL,
ANIEKTPOMETP, DIEKTPOCTATHYECKass 3alluTa, 3a3eMJIEHHUE DJIEKTPOIPHOOPOB,
KOHJIeHCaTOphl, reHepatop Bau ae ['paada.

Hemoncmpayuu.

Y CTpOUCTBO M IPUHLIMI IEUCTBUS JIEKTPOMETPA.

DJIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DIJIEKTPUYECKOE TIOJIE ABYX 3aPSKEHHBIX TUIACTHH.

Mopens anekTpoctaruueckoro renepartopa (Ban ne I'paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DNeKTpocTaTuIeCKas 3aluTa.

Y CTpOUCTBO U IEMCTBUE KOHIEHCATOPA MTOCTOSHHON ¥ IEPEMEHHON EMKOCTH.

3aBUCHMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOWIAIn
IJIACTUH, PACCTOSHUS MEXKAY HUMH U JUDJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 31eKTPUUECKOro NoJIs 3apsHKEHHOTO KOHAEHCAaTopa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 Pe3UCTOp.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot, npaKmukKym.

OueHka cuil B3aUMOJICUCTBUSA 3aps>KEHHBIX TEIL.

HaGmronenue npeBpalieHus YJHEPTUM 3apsHXKEHHOTO KOHIEHCATOpa B QHEPTUIO
M3JIyYEHHUS CBETOAUO/A.

N3ydeHne npoTekanus TOKA B LEIH, COASPHKAILIECH KOHIAEHCATOP.

Pacnpenenenne pa3HOCTH MMOTEHIHAJIOB (HanmpsHKEeHUs ) pu
MTOCJIEA0BATEIBHOM COEMHEHNH KOHIEHCATOPOB.

HccnenoBanue paspsijia KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmoannblii 31eKmpuyeckuili mok.

Cuia Toka. [TocTosSIHHBIN TOK.

VCioBUs CymeCTBOBAHUS TMOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. MCTOYHMKHM
toka. Hanpsikenue U u DJ1C £ .

3akoH OMa JiJ1 y4acTKa LEeMnH.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJHOPOJHOTO MNPOBOAHUKA OT €ro JJIMHBI W IUIOWIAAMA IONEPEYHOrO CEUYECHHS.
VY nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpHOE, MapauIeIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOAHUKOB.
Pacuér pazBeTBn€HHBIX 2ntekTpuueckux 1enei. [Ipasmia Kupxroda.



PaGoTa snexrpuieckoro Toka. 3akoH Jxoyms—Jlenma.

MONIHOCTE 3JIEKTPUYECKOrO0 TOKA. TeIutoBas MOIIHOCTB, BBIIAEISAEMas Ha
pe3ucrTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HCTOYHMKA TOKa. 3akoH Oma mis
MOJIHOM  (3aMKHYTOH) DJIGKTpUYECKOM Iienu. MOIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3aMbikanue.

KonzeHncaTop B 11enu MOCTOSSHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJITMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3mepeHne cuiibl TOKa U HapsKEHUS.

HccenmenoBanne 3aBUCUMOCTH CHIIBI TOKA OT HAIPSDKEHHS JUIS PE3UCTOPA,
JIaMITbl HAKaJIMBaHUS U CBETOJUO/IA.

3aBUCUMOCTh COINPOTUBIICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOLIAM MTONIEPEYHOIO CEYEHUSI U MaTepHaIa.

HccnenoBanye 3aBUCHMOCTH CUJIBI TOKA OT COIIPOTHBIICHHUS IPU TOCTOSSHHOM
HaIpsHKEHUU.

[Ipssmoe n3mepenne D/1C. KopoTkoe 3aMbpIKaHHE TalIbBAHUYECKOTO DJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

CrniocoObl coeuHeHust ICTOUHUKOB Toka, DJ1C OGatapeii.

HccenenoBanre pasHOCTH MOTEHIMAIOB MEXKIY MOJIOCAMUA MCTOYHUKA TOKA
OT CHUJIbI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot, npaKmukKym.

HccenenoBanre CMEMIAHHOTO COEAMHEHNS PEZUCTOPOB.

M3mepenne y1eapHOro COMPOTUBIIEHMSI TPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKAa OT HANpsDKEHWS IS JIAMIIbI
HaKaJMBaHUSI.

VYBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

Nzmepenne D/1C v BHyTpEeHHETO CONPOTUBICHUS HICTOYHUKA TOKA.

Hccnenosanne 3aBucuMoctd DJC rajibBaHUYECKOTO 3JEMEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHUH.

HccenenoBanre pasHOCTH MOTEHIMANIOB MEXKIY MOJIOCAMUA MCTOYHUKA TOKA
OT CUJIbI TOKA B LIETIH.

HccnenoBanre 3aBUCMMOCTH TOJIE3HOK MOIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pazniuunlx cpeoax.

OnexkTpuyeckass MPOBOJAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DIJIEKTPOHHAS
IPOBOJAMMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTbH COIPOTUBIICHHUS METAIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.



DnexkTpudecKkuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobcTBeHHas 151 IIpUMECHAsi  NPOBOJUMOCTD
MOJIyITpOBOJHUKOB. CBoiicTBa p—N-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUM TOK B BJEKTPOIUTAX. DIEKTPOJUTHYECKAs JUCCOLMALINS.
OnekTpoaun3. 3akoHbl Papazaes AJisl SIEKTPOIIN3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSITEIbHBIN
paspsa. Pazmuynble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. I1nazma.

TexHuyeckue yCTpOWCTBA M IIPAKTHUYECKOE IPUMEHEHUE: Ta30pa3psaHbIe
JaMIIbI, AJIEKTPOHHO-JIy4eBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: IUO,
TpaH3ucTOp, (HOTOAMOMA, CBETOAMOJ, TalbBaHUKA, paQUHUPOBAHHE MEIH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAs] MUKPOCKOIIHS.

Jemoncmpayuu.

3aBHUCUMOCTB CONPOTUBIICHHS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIIUTOB.

3akoHsl atekTponu3a dapazes.

W ckpoBoii pa3psia 1 IPOBOAUMOCTH BO3yXa.

CpaBHEHHE TPOBOJAUMOCTH METAJIIIOB U MOJYIIPOBOJHUKOB.

OHOCTOPOHHSISI IPOBOIUMOCTD AHOJIA.

Yuenuueckuii s3xcnepumenm, nadvopamopnsie pabomot, npaKkmukKym.

HabGmronenue snekrpomsa.

N3mepeHne 3apsia ONHOBAJIEHTHOTO HOHA.

HccnmenoBanre  3aBUCUMOCTHM  CONPOTHBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH JHOAA.

Du3uyecKUil NPAKTUKYM.

CriocoOb! n3mMepeHusi GU3NYECKUX BEJIMYMH C UCIIOJIb30BAHMEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AGCOIIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUN (U3HUECKUX BEJIUYUH.
O1nieHKa rpaHull MOTPENTHOCTEM.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUN, HCCIEAOBAHUM  3aBUCHUMOCTEU
¢u3nUecKnX BEIUMYHMH, TPOBEpPKA MPEIJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHMYECKHH  IKCIEPUMEHT,
Ja00paTopHbIe PaOOTHI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3M.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCA C YYETOM COAECPIKATENBHBIX MEKIPEIMETHBIX CBSA3€M C KypcaMu
MaTE€MaTUKH, OMOJIOTHH, XUMHUU, T€OrpaQUU U TEXHOJIOTHH.

Mesicnpeomemnule nOHAMUS, C6A3AHHbBIE C U3YYEHUEM MEN 0008 HAYYHO20
no3HaHuA: SBIICHUE, HAY4YHBINH (akT, rumnoresa, (usnveckas BEIMYMHA, 3aKOH,



Teopusi, HAONIOJCHHE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOENIb, H3MEPEHHUE,
HOTPELIHOCTY U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaTOpusl.

Mamemamuxka: peuieHue CUCTEeMbl YypaBHeHHH. JlunedHas QyHKIMs,
napabona, runepobona, ux rpaguku U cBoiicTBa. TpuroHomerpuueckue (GpyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
BekTops! 1 MX MIPOEKLNK Ha OCH KOOPAMHAT, CJI0)KEHHUE BEKTOPOB.

Buonozua: Mexannueckoe ABMXKEHUE B KUBOU mpupoze, nudpdysus, ocMmoc,
TEII000MEH JKMBBIX OpPTaHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpesbl,
yTUIU3alusg OHMOOPraHWYEeCKOro0 TOIUIMBA [UISl BBIPAOOTKU  «TEIUIOBOW» H
AJIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSHYKEHUE U KaWIIISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumusa: DUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHHE AaTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJISIPHAs Macca, I[OIy4YeHHE HaHOMAaTepUallOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJN, KUIKOCTEH U Ta30B, )KUJIKUE KPUCTAILIbI, dJIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, MIEKTPOJIUTUYECKAS TUCCOLMALNS, TaJbBaHNKaA, JICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTb BO3IyXa, BETPBL, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHUE JBUKEHUHM C UCIHOJIb30BAaHUEM MEXAHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHHUKE, CTATHYECKHE KOHCTPYKIIMH
(KpOHIITEWH, peméryaTble KOHCTPYKLIUU), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHKE (TUPOCKOI, BOAOMET W JIPyrue€), JBUraTelb BHYTPEHHETO
cropanusi, naposasi TypOrHa, ObITOBOW XOJIOAWIBHHUK, KOHAUIIMOHEP, TEXHOIOTUU
IOJIYYEHUS] COBPEMEHHBIX MAaTepHaJoB, B TOM YHCIE HAHOMAaTEPHUANIOB, U
HAaHOTEXHOJOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paznen 4. DnekTpoamHaMuka.

Tema 4. Maznummnoe noe.

B3auMopnelcTBUE TIOCTOAHHBIX MAarHUTOB UM MPOBOJAHUKOB C  TOKOM.
MarautHoe mnone. Bexktop MarHuTHOM uHAYKUMHU. [IpuHmmn cynepnosuunu
MAarHUTHBIX NTOJIEN. JIMHUY MarHUTHOM MHIIYKIWH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, e€ HarpaBJI€HUE U MOYJIb.

Cuna Jlopenua, €€ HanpaBiaeHUE U MOYJb. JIBUKEHUE 3apsHKEHHON YaCTHUIbI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pa6oTa cunbl JlopeHia.

MaruautHoe nosie B BeuecTse. DeppoMarHeTuku, napa- u JuaMarHeTUKHU.



TexHn4yeckue yCTPOMCTBA W TEXHOJIOTMYECKHE MPOLECCH: MPUMEHEHUE
MOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
AJIEKTpOABUTATENb SIKOOH, YCKOPHUTEH dJIEMEHTaPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna  nuHMA  WMHAYKUMM ~ MArHUTHOTO  MOJSL  TOJOCOBOTO M
MTOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

Kaptuna nuH1il MarHuTHOM MHAYKIIMY TIOJISI ITTMHHOTO MPSMOTO MPOBOTHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonencTBre AByX MPOBOAHUKOB C TOKOM.

Cuiia Ammnepa.

JeiicTBrue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBMKEHUS ITyYKa 3JIEKTPOHOB B MAarHUTHOM IT0JIE.

[TpuHIMT JICUCTBUA BJIEKTPOUZMEPHUTEIIBHOTO npubdopa
MarHUTORJICKTPUUECKOU CUCTEMBI.

Yuenuueckuii s3xcnepumenm, 1abopamopusie padoomult, RPAKMUKYM.

HccaenoBaHre MAarHUTHOTO TTOJIS IIOCTOSTHHBIX MArHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanue AEHCTBUSA MOCTOSIHHOIO MarHWTa Ha paMKy C TOKOM.

N3Mepenue cuiibl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEPA OT CHJIBI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMA HA OCHOBE U3MEPEHUSI CUIIbI AMIIEpA.

Tema 5. InekmpomazHumHas UHOYKYUAL.

SBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOoTOK BekTOpa MarHUTHOU
uaaykiuu. 3JIC uHAYKUMH. 3aKOH HJIEKTPOMAarHUTHOW uWHAyKIuu Dapajes.
Buxpesoe snektpuueckoe nosue. Toku Dyko.

OJIC vHAYKUMM B MPOBOJHUKE, NBMXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[TpaBuno Jlenna.

NunyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B IEMHU IOCTOSSHHOIO TOKA.
Ssnenue camonnaykuuu. 3/C caMOMHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KaTYILIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHn4eckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOUECChl: MHAYKIMOHHAS
Meyb, COJCHOU/I, 3alIUTa OT JIEKTPU3ALMHU TEJ NIPU ABWKEHUU B MAarHUTHOM T10JIE
3emun.

Hemoncmpayuu.

Hab6nroneHue siBleHUs 2IEKTPOMAarHUTHOW WHTYKITHH.

Uccnenoanue 3aBucumoct IJIC HMHIOYKIMKM OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO TTOTOKA.



IIpaBuiio Jlenna.

[TaneHrie MarHuTa B allFOMUHUEBOM (MEHOI) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

Uccnenosanue 3aBucuMoctu IIC caMOMHAYKIIMH OT CKOPOCTH HU3MEHEHUs
CUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, nPAKMUKym.

HccnenoBanue sSIBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

OnpeneneHne UHAYKIMA BUXPEBOTO MArHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOMHIYKIIUH.

COopka MoJIeH 3JIEeKTPOMArHUTHOTO TeHepaTopa.

Pasnen 5. Kote6aHnusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOIHBIE KOJICOAHMUS.

["apMmonunyeckue konebanusi. Kunemarnueckoe W JIMHAMUYECKOE OIMHMCAHUE.
DHepreTUUecKoe OMHUCAaHKUE (3aKOH COXPAHECHHS MEXaHWYeCcKOM sHepruu). BriBoj
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJEOaHU M3 UX IHEPreTUYECKOTO U
KMHEMAaTUYE€CKOTO OMTMCAHMUS.

AmMmutyna u ¢asza konebOaHuil. CBA3b aMIUIMTYIbl KOJEOaHU HCXOJHOU
BEJIMYHUHBI C aMIUTUTYIaMU KOJIeOaHH €€ CKOPOCTH M YCKOPEHHUSI.

[lepwon u uacrora konebanuii. Ilepron Manmbix CBOOOAHBIX KOJEOAHMIA
MaTEMaTUYeCKOro MasTHuka. llepuon CBOOOAHBIX KOJIEOAHUN TMPY>KUHHOTO
MasITHHUKA.

[TonsiTHe 0 3aTyxarolmux KojaebaHusX. BeiHyKaeHHble kKoneOanus. Pe3oHaHc.
Pe3onancHas kpuBasd. BriusHue 3aryxaHus Ha BHJ PE30HAHCHOM KPUBOM.
ABTOKOJICOaHUSI.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOIIECChl: METPOHOM, Yachl,
KaydeJil, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck KoJIe0aTEIHbHOTO JBUKCHHMSL.

Hab6nronenune He3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJleOaHUid rpy3a Ha HUTH OT
aAMILTUTYTBI.

HccnenoBanue 3aTyxaromux KojJeOaH!il 1 3aBUCUMOCTH MepH0Jia CBOOOTHBIX
KOJI€O0aHUI OT COMPOTUBIICHHUS.

HccnenoBanme konebaHWi Tpy3a HAa MACCUBHOM TMPYKHUHE C IEJBIO
dbopMupoBaHUS MPEACTABICHUHN 00 MICATbHON MOIETTH IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS IHEPTUM MPHU KoJIeOaHUSIX TPy3a Ha MPYKUHE.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUI.

HaOnronenue pe3oHanca.

Yuenuueckuii 9xcnepumenm, nabopamopnusie padbomot, nPAKMUKYM.



W3mepenune mnepuona CBOOOAHBIX KOJIECOAHUNH HHUTSAHOTO W MPYXKUHHOTO
MasITHUKOB.

W3yyeHue 3aKOHOB ABMKEHUS TEJA B X0J1€ KOJIEOAHHI Ha yIIPyTrOM IO/IBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanrie yObIBaHMS aMILTUTY/IbI 3aTyXaOUUX KOJICOAHUIA.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummsle Konedanus.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE KoJieOaHUS B
uacaibHOM KoisiebaTenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMILUIUTYAbI
3apsA/ia KOHAEHCATOpa C aMIUIUTY0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXPAaHEHHsI SHEPTHH B UACATBHOM KOJI€0AaTeIbHOM KOHTYDE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AJIIEKTPOMATHUTHBIE KOJIEOaHUSI.

[lepemeHHBII TOK. MOIIHOCTH IIEPEMEHHOIO TOKAa. AMIUINTYAHOE U
JNEUCTBYIOIEE 3HAUYCHHE CWJIbl TOKA W HANPsOKEHHS NpH pasivudHour (popme
3aBUCUMOCTH MIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouIabHbId MEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp M KaTyllKa
UHAYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO IEPEMEHHOIO0 TOKA. PE30HAHC TOKOB.
Pe3onanc HanpsikxeHui.

WneansHbiii  Tpancopmatop. IlpomsBoacTBo, mnepepaadya W NOTpeOIeHUE
ANEKTPUYECKON SHEPTHH.

DKOJIOTMYECKHE PHUCKM TpU TMPOU3BOACTBE 3JeKTpodHepruu. KynbTypa
MCII0JIb30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHndeckrue yCTpOMCTBA M TEXHOJOTHUYECKUE MPOLIECCHL: JIIEKTPUUYECKUN
3BOHOK, T€HEPaTOp NEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Hemoncmpayuu.

CB00OOIHBIC 2JIEKTPOMArHUTHBIE KOJICOQHUSI.

3aBUCHUMOCTH YaCTOTHI CBOOOHBIX KOJICOAHUN OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop HE3aTyXarOMIMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 31eKTPOMAarHuTHOTO TeHepaTopa.

BriHyXI€HHBIE CHHYCOUIQIbHBIC KOJICOAHMSI.

Pe3ucrop, karymika MHIYKTUBHOCTH U KOHIEHCATOP B IIEMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocnenoBaTeNbHOM — COEIMHEHUM PE3UCTOpa, KaTYIIKU
WHJIYKTUBHOCTH M KOHJIEHCATOPA.

VY CeTpoiicTBO M PUHIIAT JEHCTBUS TpaHchopmaTopa.



Mopens TMHUM 2IEKTpONEPEIaYn.

Yuenuueckuii 3xcnepumenm, nabopamopmsie padomul, npaKmuxym.

N3ydenue Tpancpopmaropa.

HccnenoBaHne NEPEMEHHOTO TOKa dYepe3 IOCIEeI0BAaTEIbHO COEIUHEHHBIE
KOH/IEHCATOp, KaTYILIKY U PE3UCTOP.

HabGnrogenue 371eKTpOMarHuTHOTO pE30HaHCa.

HccnenoBanue padOThl HCTOYHUKOB CBETA B IIENU IEPEMEHHOIO TOKa.

Tema 3. Mexanuueckue u 31eKmMpoMazHunHble 60IHbL.

MexaHnyeckue BOJIHBI, YCIOBHUA HX pacrnpoctpaHeHus. l[lonmepeunsle u
OpoAOJbHbIE BOJHBEL Ilepnoa, CKOpPOCTh pacnpoCTpaHEHUss W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpPa)X€HUE, MpeloMiieHue, HHTepdepeHuus u
T paKIus.

3Byk. CkopocTb 3ByKa. I poMKkoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS M3JIyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIEKTPOMATHUTHBIX ~ BOJH:  OTPAXXEHHWE,  IPEIOMIICHHE,
noJisipu3anus, HTepepeHuns u qudpaxims.

[IIkxana 3neKTpOMarHUTHBIX BOJIH. [I[ppuMeHeHne 3IeKTpPOMAarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paAMOCBSI3U U TeNEBUACHUA. Pannonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHrUuecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, pajiap, paIuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHHUE MOMEPEUHBIX U MTPOIOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTH JJIUHBI BOJIHBI OT YaCTOTHI KOJICOAHUI.

HabmoieHue oTpaskeHus U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6mtonenue unrepdepenuu u qudpakiinyd MEXaHU4eCKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBolicTBa yIbTpa3ByKa U €ro NpuMEHEHHE.

Habmonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYION H
4acTOTON KoseOaHuil.

Hccnenosanue CBOWCTB AJIIEKTPOMAarHUTHBIX BOJIH: OTpaKECHHUE,
npesioMJIeHUe, noaspu3auus, Judpakuus, nHTephepeHIus.

Oo6napyxeHue nHPpPaKpacHOTO U YIbTPAPHOIECTOBOTO HIITYICHHIA.

Yuenuueckuit s3kcnepumenm, nadopamopnusie padomut, npaKmMuKym.



N3yyeHue napaMeTpoB 3BYKOBOM BOJIHBI.

N3yyeHue pacipocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE paclpOCTpaHEHHUE CBETAa B OJHOPOJIHOM cpexe. Jlyd crera.
To4euyHbIN HUCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoenue n3o0pakeHuil B
1ockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS cBETa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. OTHOCUTENBHBIN MTOKa3aTelb npenoMiieHus. [I0cTOSHCTBO 4acTOThI
CBE€Ta W COOTHOLIEHWE JJIMH BOJH IPHU MEPEX0JI€ MOHOXPOMATHYECKOIO CBETa
4yepes rpaHully paszena AByX ONTHYECKUX CPENl.

Xox nmyueir B npusme. Jucnepcusi cBera. CiioXHBIA COCTaB O€JIOro CBETa.
LBer.

[TomHOe BHYTpeHHEe OoTpakeHue. lIpenenbHblii yroa MmoJHOr0 BHYTPEHHETO
OTpaKCHHUSI.

Cobupatonie u pacceuBaromve JuH3bl. ToHkass nmH3a. DokycHoe
pacCTOSIHUE M ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
pPAcCTOSIHUSI TOHKOW c(epuyecKod JIMH3bI OT €€ T€OMETPUU M OTHOCUTEIIBHOIO
[IOKA3aTelIs MPETOMIICHUS.

dopmysia TOHKOU JIMH3BL. Y BEIMUEHUE, JaBAEMOE JIMH30MU.

Xox myda, MPOUIENINEro JIMH3Y IOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wH300paXeHUI TOYKM W OTpe3Ka NpsIMO B
cOOMpAOIIMX U PACCEMBAIOIINX JIMH3aX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromniast cnoco6HocTh. [1a3 kak onTuuyeckas
cUCTeMaA.

[Ipenensr TPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBas ontuka. WuTtepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTep(hEpPEHIMOHHOU
KapTUHE OT JBYX KOIEPEHTHBIX HWCTOYHHMKOB. IIpuMepsl KilacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

HMudpakuus cBera. [QudpakumonHnas pemérka. YcloBue HAOMIOIECHUS
[JIaBHBIX ~MAaKCHMyMOB IIpU IaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHUYecKHue YCTpPONWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: OYKH, JIyNa,
NEepUCKOoI, (oToanmnapaT, MUKPOCKOI, MPOEKIHOHHBIA ammapaT, MPOCBETICHHE
ONTHKH, BOJIOKOHHAS ONTHKA, AUPPAKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.



HccnenoBanue npenomiieHus CBETA.

HaOnronenue noaHoro BHyTpeHHEro oTpaxkeHus. Moiesib CBEeTOBO/Ia.

HUccnepoBanne XoJa CBETOBBIX IIYYKOB YEpPE3 IUIOCKONAPAIIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie CBOMCTB M300pa)KeHUH B JTMH3AX.

Mopenu MUKpocKoIna, TeJIeCKOona.

Habmronenune nnrepdepeHium crera.

HaOnronenre 1BETOB TOHKUX TIJIEHOK.

Hab6mronenune nudpaxium ceera.

N3yuenne nudppakiiMOHHON peIETKH.

Hab6mronenue qudpakiinoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu ceera.

Hab6nronenue nonsipuszaiuu cBera.

[IpuMeHeHue MONAPOUIOB JIJISl U3YUCHHS] MEXaHUUECKUX HANPSAKEHUM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pPAacCTOSIHUS OT BemiecTBa (Ha
MpUMEPE KUJKHUX JTUH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

[Tony4yenue n3o0paxeHus: B CHCTEME U3 IIOCKOTO 3epKajia v JIUH3HI.

[Tomy4yenune n300pakeHUs B CUCTEME U3 IBYX JIMH3.

KoHCcTpynpoBaHue TEIECKONMMYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EpeHInN 1 MOISIpU3alii CBETa.

N3yueHne noasipusaiuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUIIICKTPHUKA.

N3yyenue nHTEpPEpEeHIINN JIA3ePHOTO U3TyUYCHUS HA IBYX IIETSAX.

HaGmronenue nucnepcum.

HabGmronenue u uccienoBanve TUPpakImOHHOTO CIIEKTpa.

N3mepeHnune IJrHbI CBETOBOM BOJIHBI.

[Tomydyenune criekTpa U3IMy4eHHUS] CBETOIMO/A TPU TMOMOIIN AUGPAKIIUOHHOM
PELIETKHU.

Pa3znen 6. OCHOBBI ClIeIIHAJIbHON TEOPUU OTHOCUTEIBHOCTH.

['paHnibl  NPUMEHUMOCTH  KJIACCMYECKOW  MexaHuku.  [locrymnarsl
CIEHUATBHOM TEOPUU OTHOCUTEIHLHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM — wHTepBal.  [IpeoOpazoBanus  JlopeHia.
YcnoBue npuUUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPAILCHUE JJINHBI.

DHeprus U UMITYJIbC PEISITABUCTCKON YaCTHIIBIL.

CBs13b MaccChl C SHEPrUEl U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOSI.



TexHuyeckue ycCTpOMCTBA M TEXHOJOTMUYECKHUE MPOLIECChl: CIyTHUKOBBIC
NPUEMHUKU, YCKOPUTEINU 3aPSKEHHBIX YaCTHII.

Y4eHNYeCKUH SKCTIEPUMEHT, JTa0OpaTOpHBIC PAaOOTHI, TPAKTUKYM.

Onpenenenre UMMIyJIbca W DHEPIMM  PEISITUBUCTCKMX  4YacTull  (TI0
doTorpadgusM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen /. KBanroBasi pusnka.

Tema 1. KopnycKyaapHho-601H0801 Oyaausm.

PaBHOBecHOE TeruioBoe M3MydeHUE (M3JIydeHHE aOCOIOTHO YEPHOTO Tela).
3akoH cmeneHust Buna. ['mnote3a [Inanka o kBaHTax.

@DOTOHBI. DHEPIHS U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akonbl pororddexra. YpaBHeHUe
OitHmreitHa s potodddexra. «KpacHas rpanuinay gorodrddekra.

JlaBnenue cBeta (B YAaCTHOCTH, JaBJeHHME CBeTa Ha abOCOJIOTHO
MOTJIONIAIONIYI0O W a0COJIOTHO OTpakawollyto moBepxHOocTh). Ombitel I1. H.
JleGenena.

BosHoBBIE cBOMCTBa yactul. BomHel ne bpouns. /Inuna Bonnsl ae bpoia u
pa3Mepbl 00JacCTH JIOKaJIM3alUW JBWXKYyIIEWcs dacTtuibl. KopmyckyispHo-
BOJIHOBOH Jyanu3Mm. [{udpakius 31eKTpOHOB Ha KPUCTAILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
I'eitzenbepra.

TexHuueckne yCTpOWCTBA M TEXHOJOTHYECKHUE ITPOLIECCHI: CHEKTPOMETD,
¢doTosneMeHT, (HOTONATUMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOJINO/I.

Hemoncmpayuu.

®doTo3(dQheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poTodddekTa.

WccnenoBanue  3aBUCMMOCTH  CONPOTUBIICHUSI  TOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauon.

Conneunas 6arapes.

Yuenuueckuii 9xcnepumenm, nabopamopnusie padomot, nPAKMUKYM.

HccnenoBanne Gporopesncropa.

N3mepenne nocrostauoi [limanka Ha ocHOBe uccnenoBanus pororddekra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOAMO/I OT HANIPSIKCHMUS.

Tema 2. @usuka amoma.

OnbITEl MO HCCIEIOBAHMIO CTpOeHUs aroMma. IlmaHerapHas Mojzenb atoma
Pezepdopra.

[Toctynatel bopa. 3nyuenue u nornomienne GOTOHOB MPH MEPEXoie aToMa
C OJTHOTO YPOBHs HEPTMU HA IPYTOM.



Bunel ciektpoB. CekTp ypOBHEN 3HEPIHH aTOMa BOJIOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKHUE MPOLECCHI: CIEKTPAIBbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopnens onsita Pesepdopra.

Habnronenue aMHeyaTbix CIEKTPOB.

YCTpONCTBO U JEUCTBUE CUETUMKA HOHUZUPYIOIINX YACTHILI.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuii 3xcnepumenm, nadopamopnsie pabomot, npaKmuKym.

HaOmnroienne nuHeiyaToro CrexkTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTIO BOAOPOAA U U3MEPEHHE
nocrosinnor Punbepra.

Tema 3. Du3zuka amomnozo a0pa u 31eMeHmMapPHbIX YACmuy,.

Hyxnonnass monens siapa I'eitzenOepra—lBanenko. 3apsan siapa. MaccoBoe
qucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aubda-pacmnan. IJIEKTPOHHBIA M TMO3UTPOHHBIA OeTa-
pacran. ['amma-n3nydeHue.

3aKOH paJMOAKTUBHOIO pacrnaaa. PaauoakTUBHBIE W30TONBI B MIPHUPOJE.
CBoiicTBa MOHM3UPYIOLIETO HW3ITy4YeHUs. BiMsHUE PagMOAaKTUBHOCTH Ha KUBbBIC
opranusmbl. EctecTBeHHbIN QoH uznmydeHus. Jlozumerpus.

DHeprus CBsi3U HYKJIOHOB B sjipe. Snepubie cuibl. [ledekT maccol sapa.

Anepubie peakuuu. [enenue u cuntes saep. AnepHeie peaktopsl. [Ipobnemsl
yOPaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKUE aCIEeKThl Pa3BUTHUS
SAIEPHON SHEPTETUKH.

Mertonbpl  peructpaid M HWCCIEAOBAaHMS  DJIEMEHTApHBIX  YaCTHII.

OyHIaMEHTAIbHBIE B3aMMOACHUCTBUA. bapuOHBI, ME30HBI M JICOTOHBI.
[Ipencrasnenune o CtanpaptHoOi Mmoaenu. KBapk-ritooHHas MOJIEIb aJpOHOB.

®usuka 3a npeaeinamu CrtaHaapTHoOW Mojenu. TéMHas Martepus U TEMHas
SHEPrusl.

EnunctBO (hrznueckoit KapTUHBI MUpA.

TexHuyeckue yCcTpomCTBa U TEXHOJOTHYECKUE MTPOLIECCHI: TO3UMETP, Kamepa
Bunbcona, snepHbIi  peakTop, TEPMOSACPHBIA peakTop, aromMHas OomoOa,
MarHUTHO-PE30HaHCHAas ToMoTpadus.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie pabomot, npaKmuKym.

HccnenoBanuie TpeKOB YacTUIL (MO0 TOTOBBIM (OoTOrpadusim).

HccnenoBanre paanoakTUBHOTO (OHA C UCTIOJIb30BAaHUEM JIO3UMETPA.

N3yyenune nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3nes 8. Dy1ieMeHTHI ACTPOHOMMH U ACTPOPUZNKH.



Otanbl pa3Buths actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. I[IpUMEHMMOCTb 3aKOHOB (U3UKH JUIsI OOBSICHEHUS MPUPOJIbI
KOCMUYECKUX 00BEKTOB.

Metoael aCTpOHOMHMYECKUX HcclieoBaHU. (COBpPEMEHHBIE ONTHUYECKHE
TEJECKOIbI, PaJAMOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHUSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IJIAHETHI, X BUIUMOC
JIBUYKEHUE.

Conneynas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mctounwk sHeprum CosiHIA U 3BE3.

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamMmMa «CreKTpabHbIA K1acc —
CBETHUMOCTB». 3BE3/bl TJIABHOM IOCIIENOBATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3M TJIABHOW MOCJIEAOBATEIBHOCTU. BHYTpeHHEE cTpoeHue
3B€31. COBpEMEHHBIE TMPEJICTABICHUS O MPOUCXOXKIACHUU U 3BoJonnu ColHIA U
3BE3/1. DTaIlbl )KU3HH 3BE3].

Mineunbiii [Iyts — Hama I'amaktuka. Ilomoxkenune u aBwxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Pagporanaktuky u kBasapbsl. UEpHBIE ABIPHI B sSApax
rajaKkTHK.

Bcenennas. Pacimmpenue Beenennoit. 3akon Xa06sa. Pazberanue rajgakTuk.
Teopus bonbmioro B3peiBa. PennkroBoe uzinydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

HabGmronenust 3B€31HOT0 HEOA HEBOOPYKEHHBIM TJIA30M C HCIIOJIH30BAHUEM
KOMITBIOTEPHBIX TPUIIOKEHHUM /I ONpeeNieHUs MOJI0KEeHNUsS HEOECHBIX O0BEKTOB
HAa KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3auss CeBEpHOro MOJIylIapus U SPKUE
3BE3IBL.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOILUICHHM.

Pu3nyecKuil NPaAKTUKYM.

Crioco0b1 m3Mepenus (pU3NYECKUX BETUYHH C UCIOJIh30BAHUEM aHAJIOTOBBIX
U UGPPOBBIX U3MEPUTEIIHLHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYHH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMN  3aBUCHUMOCTEU
(¢u3MuecKuX BEJIMYMH, MPOBEpPKA MPEAJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  paszdenax «YUYEHUUYECKUM  DKCIEPUMEHT,
nabopaTopHbIE pabOTHI, TPAKTUKYM ).

O0o0marnee NoOBTOPEHUE.



O0o0uIeHNE U cucTeMaTU3alMs COEpkKaHUs pa3iesioB Kypca «MexaHukay,
«MomnekynspHas pu3nKa U TepMOAUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBD), «OCHOBBI CIEHHAIIBHOM TEOPUH OTHOCHUTEIBHOCTH», «KBaHTOBas
puznka», «DIeMEHTBl aCTPOHOMHUU U aCTPOPUIUKIY.

Ponp ¢u3uku u acTpoHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIbHON M ATUYECKON cepax AesTENbHOCTH YEJI0BEKA, POJb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOW HAay4YHOM KapTUHE MHpPA, 3HAYCHHE OINUCATEIBHOM,
CUCTEeMATHU3HUPYIOMICH, OOBSICHUTEIPHOW M  NPOTHOCTHYECKOW  (PyHKUIM
puznyeckoil Teopuu, poib (HU3NUECKON Teopuu B (HOPMUPOBAHUU IPEICTABICHUN
0 (u3nMYecKol KapTUHE MUpPA, MECTO (PU3NYECKON KAapTHHBI MHpa B OOILIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H.

N3yuenune kypca (¢usuku yrayOnéHHoro ypoBHa B 11 kjacce
OCYLIECTBJISIETCS C YUYETOM COJEPKATEIBHBIX MEXIPEIAMETHBIX CBS3EH C KypcaMu
MaTeMaTUKH, OMOJIOTUHU, XUMUH, TeOrpaQuu U TEXHOJIOTHUH.

Mesicnpeomemmnsie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
no3HaHuA: SIBICHUE, HAY4YHBIA (PakT, TUmoresa, (puanyeckas BEIUYMHA, 3aKOH,
TEOpUsl, HAONIOJAEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJAECIb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(pOBast 1abopaTopus.

Mamemamuka: pelIeHUE CHUCTEMBbl YpPaBHEHUU. TpPUTOHOMETpUUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOPBI M MX NMPOEKIHMHU HAa OCU KOOPIAWHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTApHBIX (GyHKUMNA. [Ipu3Haku MOAOOUS TPEYTrOJIBLHUKOB,
oTmpeseeHUe MIIOMIAAN IIIOCKUX GUTYp U 00BhEMA Tell.

Buonozcua: >nextpuueckue SBICHHUS B JKUBOM mpHpojne, KojeOaTelabHbIE
IBIDKEHUS B JKMBOW MPUPOJE, SKOJOTMYECKHE PUCKH MPH IPOU3BOICTBE
DNEKTPODHEPTHH,  DJIEKTPOMArHUTHOE  3arpsi3HEHUE  OKPYXKAlolleW  Cpenpl,
yIbTPa3BYyKOBasl JAMATHOCTUKA B MEAMIIMHE, ONTHYECKUE SBICHHUS B >KUBOU
IIPUPOLE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl O0pa30BaHMA KPHUCTAUIMYECKON PpEHmIETKH, CHEKTPaTbHBIN
aHaIu3.

T'eocpaghua: wmarHuTHple mNOMIOCA 3€MIIM, 3K MAarHUTHBIX Py,
dboTochEMKA 36eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TMIOCTOSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
AIIEKTPOABUraTeNb SIKOOM, TeHepaTop MEPEeMEHHOro TOKa, MHAYKLUHWOHHAs MeYb,
JUHUU 3JIEKTpONEpenay, 3JEKTPOABUIATENb, pagap, paaAHuONPUEMHUK, TEIEBU30D,
aHTeHHa, TeneoH, CBY-meub, ynpTpa3ByKoBas JUArHOCTHMKAa B TEXHHUKE,



HpOGKHI/IOHHBIfI arrapar, BOJIOKOHHAasA OIITUKA, COJTHCHHAA 6aTape>1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs SOHCPTCTUKA U SKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHA.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBLIE
PE3VYJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATDI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS Y4yeOHOro mpeamera «Pu3nuka»
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIINXCsl pyKOBOJICTBOBAThCS
c(hOpMHUPOBAaHHOW BHYTPCHHEW TMO3MIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllUl, TMO3UTHUBHBIX BHYTPEHHHX  YOE€XKJECHHI, COOTBETCTBYIOIIHMX
TPAJIULUOHHBIM IEHHOCTSM POCCUHCKOIro OOIIECTBA, PAaCUIMPEHUE KU3HEHHOTO
ONbITA U ONBITA JACATEIBHOCTH B MPOLECCE PEATU3alM¥ OCHOBHBIX HAIPABIICHUN
BOCIIUTATEIBHON JEATEIBHOCTH, B TOM YHCJIE B YACTH:

rPaXKAAHCKOT0 BOCIIMTAHHUSA:

e Cc(OPMUPOBAHHOCTh TIPAXKIAHCKOM  MO3UIMM  OOYYAIOIIErocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOILIECYEIOBEYECKUX T'yMaHUCTHYECKUX U
JNEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX I'PAXKIAHCKOIO
oOlIecTBa, Y4YacTBOBaTb B CaMOYIpaBIECHUHM B 00pa3oBaTEIbHOU
OpraHu3alny;

e yMEHUE B3aMMOJCHCTBOBAaTH C  COLUMAJIBHBIMH  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLUHSIMU U HA3HAUCHUEM;

e TOTOBHOCTb K T'YMaHHUTapHOU U BOJIOHTEPCKOM JIEATEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS

e chOpPMUPOBAHHOCTH POCCUICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOILIEHUE K TOCYJAapPCTBEHHBIM CHMBOJIAM, JIOCTHXKEHHIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

e c(hOpPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEICHUS;

e CIOCOOHOCTBH OLICHMBATh CUTYAIMIO0 U MPUHHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSCh HA MOpPaIbHO-HPABCTBEHHBbIE HOPMBI U LIEHHOCTHU, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOECHUE YCTOMYMBOTO OyAyIIETO.

3CTETHYECKOT0 BOCIMTAHHUSA:

e DOCTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYasg JCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.

TPYA0BOI'0 BOCIIUTAHUS:



UHTEpEC K pa3inyHbIM chepam npopecCHOHATBHON ACSITENbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBEpLIaTh
OCO3HAHHBIN BRIOOP Oyayiiel npodeccun U peain30BbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3OBaHHMIO U CaMOOOpa30BaHUIO B
00nacTi GU3HKHU Ha IPOTSKEHUU BCEU KUZHHU.

IKOJOTHIECCKOI0 BOCIINTAHUA .

C()OPMUPOBAHHOCTb IKOJIOTUUECKON KYJIbTYpPbI, OCO3HAHHUE TJI00aIbHOIO
XapakTepa dKOJIOTHYECKUX MpodIiem;

IUIAHUPOBAHME U OCYULIECTBIICHUE JIEHCTBUN B OKpY)KAIOIIEH Cpelie Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEIIOBEUECTBA;
pacuIMpeHHe OMbITa AESITEIBHOCTU 3KOJOTMYECKOW HAIpaBIEHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe.

HEHHOCTU HAYYHOI'O IIO3HAHUA:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YyHOH JESATENBHOCTH, FOTOBHOCTH B IIpOLIECCE
U3y4eHUs (PU3MKU OCYHIECTBIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jiornyeckue 1eicTBUA:

CaMOCTOSITENIbHO  (POPMYIMpPOBAaTH M AKTyaJM3UpOBaTh  MpoOJeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

OIPENEIIATh LIEAU ASATEIbHOCTH, 3a1aBaTh NapaMeTpbl U KPUTEPUU UX
JIOCTUKCHUS;

BBISIBIATH  3aKOHOMEPHOCTH W IIPOTUBOPEYMS B PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThIBaTh IJIAH PEIICHUSI POOJIEMBI C YIETOM aHAIN3a UMEIOIITIXCSI
MaTepUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTb, OLICHUBAaTh COOTBETCTBHUE
pE3yIAbTAaTOB LEISAM, OLIEHUBATh PUCKHU MOCIEICTBUM AESITEIBHOCTH;
KOOPJIMHUPOBAaTh U  BBINOJHATH pabOTy B  YCJIOBHUSIX pEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBITINICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarejabCcKue 1eCTBUSA:

BJIQ/ICTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUYEBBIMH MTOHATHIMHI U METOIaMHU
(bu3nYeCcKo HAYKH;



BJaJ€Th  HaBBIKAMU  Y4eOHO-HCCIEAOBATEIbCKOM M IPOEKTHOM
JESATEIIBHOCTH B 00JIaCTU (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB pelIeHUs 3a1ad  (PU3NYECKOro
COJEpKaHUsl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BJA/JE€Th BUAAMM JESITEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALINU, TPEOOPa30BAHUIO U IPUMEHEHUIO B PA3JIUYHBIX Y4eOHBIX
CUTYyallHsIX, B TOM YHCJIE NPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00IAaCTH
buznkuy;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAUTb AapryMEHThl AJis
JTIOKA3aTelIbCTBa CBOMX YTBEP)KICHMI, 3a/7aBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBaTh TOJYYECHHbIE B XOJ€ pEIICeHUs 3aJayd pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYEHHUH (DU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
YMETb MEPEHOCUTh 3HAaHWUA MO (U3MKE B MPAKTHYECKYI0 O001acTh
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTel;
BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTb OpUruHaIbHbIE TOJAXOIbI U PEIICHNUS;
CTaBUTb IPOOJIEMBI U 33/1a4H, JOMYCKAIOIUE aJIbTePHATUBHBIC PELICHMUSL.

PabGora ¢ undgopmanmei:

BJIa/IeTh HaBbIKAMHU MOJIydyeHUs MHpOpMaluu (PU3NUECKOrO COJep KaHUs
U3 HMCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIIbBHO OCYLIECTBISTH IMOMCK,
aHalKM3, CUCTEMATH3alMI0 W MHTEPIpETAli0 MHPOPMALMKU Pa3IUYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpMAIIUH;

UCIIOJIb30BaTh CpEACTBa MH(POPMAIMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTMA B  PELICHHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aady C COOJIOJIEHHEM TpeOOBaHUN HPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, PECypcocOEpeKeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM WH(HOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUA B Pa3iMyYHBIX (opMaTax ¢
y4€TOM Ha3zHaueHus uHGOpMaIMM M UEJNEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMmyHnKkaTHBHBbIE yHUBEPCAJIbHbIE y4eOHbIe 1eiicTBUS:



OCYIIECTBISITh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NESATEIIBHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid W CMAT4aTh
KOH(JIUKTHI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh W HCIOJb30BaTh  IPEUMYyINECTBA  KOMaHIHOM U
VHIUBUIYAIBHON paboThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX JEHCTBHI C yd4éTOM 0OLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IIPUHUMATh L€JIM COBMECTHOM JEATEIBHOCTH, OpraHU30BBIBAaTbH W
KOOPAUHUPOBATh [JEUCTBUA 10 €€ JOCTHIKEHHUIO: COCTaBIATH IUIAH
NEUCTBUMN, pacIpeesATh POJIM C YYETOM MHEHUH YYAaCTHUKOB, 0OCYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KAa4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEH C IIO3ULUM HOBU3HBI,
OPHUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh INO3UTHBHOE CTPATETMYECKOE IOBEICHHUE B Pa3IMYHBIX
CUTyallUsiX,  MpOSABIATH  TBOPYECTBO U  BOOOpakeHUE,  OBIThH
VHULUATUBHBIM.

PeryiasiTuBHbBIC YHUBEPCAJIbHbIC Y4eOHbIE ACeHCTBUS
Camoopranusanus:

CaMOCTOATENIbHO ~ OCYIIECTBIIATh  IMO3HABATENbHYIO J€ATEIbHOCTh B
ob0nact (U3MKKM M aCTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENbHO COCTABJIATH IUIAH PEUICHUS! PACUETHBIX M KauyeCTBEHHBIX
3a/lay, IUJIaH BBINOJHEHUS MPAaKTUYECKOM padOThl ¢ YYETOM HMEIOLIUXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paclMpsATh ~ paMKM  y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

JieNiaTh OCO3HAHHBIM BBIOOp, ApryMEHTUpPOBaTh ero, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIIH OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IPYAUIMU B 001acTH
(Gu3MKHM, MOCTOSHHO MOBBIIATH CBOM OOpPa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOJ'Ib, 3MOIUOHAJIbHbIN MHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIAJCTh HABBIKAMH TI03HABATEIBHOW pediaeKcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM U MBICIUTEJBHBIX NPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHUM;

HCIIOJIB30BaTh TMpUEMBI pedieKcuu JiJIi OLEHKH CUTyalluM, BBbIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHHBAaTh PUCKH M CBOECBPEMEHHO MPUHUMATH PEHIEHUS MO HX
CHIKCHHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX NPU aHAINU3€ pPe3yJIbTATOB
JICSATCIBHOCTH;

MPUHUMATH ce0sl, MIOHUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX MNPU AHAIN3E PE3yJIbTATOB
JICSATCIBbHOCTH;

MPU3HABaTh CBOE MPABO U MIPABO JAPYTUX HA OIITHOKHU.

B mporecce goctukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOEHUSI MPOTPAMMBI I10
bu3uKe [ YpOBHA CpPEIHEro 0O0Imero oOpa3oBaHUs Yy OO0ydYarOmIMXCA

COBEPIIICHCTBYETCS AMOIMOHAJIbHBIN UHTEJICKT, npeArnoararonun
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHWUS, BKJIFOYAIOIIETO  CIOCOOHOCTH MOHUMAaTh  CBOE

HYMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANpPaBJICHUs Pa3BUTUSI COOCTBEHHOU
HIMOIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJAEHUE, CIOCOOHOCTh aJalTUPOBATHCS K
HYMOIIMOHAJILHBIM W3MEHEHUSIM M TPOSBIATh TMOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKIIFOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LIETU
U yCIeXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJIS U3
CBOMX BO3MO>KHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh AMOLMOHAIBHOE
COCTOSIHME JpPYTUX, YYHUTBIBaTh €ro IpHU OCYIIECTBICHUM OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIOIIUX  CIIOCOOHOCTH  BBICTPAMBATh
OTHOUIEHUSI C APYTUMH JIIOJIbMH, 3a00THThCS, MPOSBISATH HHTEpEC U
paspemiaTh KOH(QIUKTHI.

IMTPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOyuenus B 10 knacce mipeIMETHBIE Pe3ylbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTpaXxaTh C(POPMUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

NOHMMAaTh POJb (PUIUKKU B HKOHOMUYECKOM, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U OITUYECKOM cdepax JesITeNbHOCTH
4eJIoBeKa, PoJib U MECTO (PU3UKHU B COBPEMEHHOM HAYYHOUW KapTHHE MUPA,
3HAQUYEHHE OMNHCATEIbHOM, CHCTEeMAaTH3UPYIOIIEeH, OOBICHUTENHLHON U
MPOTHOCTHYECKOW  (QYHKIUH  (DU3MYECKON TEOpuM —  MEXaHUKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJMHAMUKHU, POJIb (PU3NUECKONH TEOpPHH B
(dbopMUpOBaHNY TIPENICTABICHHA O PU3NIECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH MOJene (Qu3nyeckux Ten u
IPOLECCOB (SIBJICHUI): HHEpLMalbHAs CHCTeMa OTCuYéTa, aOCOJIOTHO
TBEPJOE TEJIO, MaTepHalibHAas TOYKA, PABHOYCKOPEHHOE JBHYKEHUE,
CBOOO/JHOE mMajeHue, abcoNoTHO yrpyras aedopmaius, abCOTIOTHO
yHIpyroe u abCOMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJEIH I'a3a, )KUIKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJa, UACaIbHBIA ra3, TOUeYHbIN 3apsf,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HU3UUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIAMEHTAJIBbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD MCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBICHATH MEXaHUYECKHE MPOIeCChl U  SBICHMUS,
UCIOJIb3YS] OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKU (OTHOCUTENbHOCTD
MEXaHUYECKOTO ABMXKEHUS, (DOPMYJIbI KUHEMATHKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBanusa [amunes uisi CKOPOCTH M TMEpEMEILEHUs,
3akoHbl HprOTOHA, mnpuHOMN — OTHOCHUTENBHOCTH [anmies, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUsI MUMITYJbCAa U MEXAHUYECKON
OHEPrUHu, CBSI3b PabOTHI CHJIbI C M3MEHEHHUEM MEXaHWYECKON HSHEpruu,
yCIIOBUSI paBHOBECUs TBEPAOTO Teja), MpPU HSTOM HCIOIb30BAThH
MaTeMaTU4YecKoe BBIPa)KCHHE 3aKOHOB, YKa3bIBATh yCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ['anues, Broporo
U TpEeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHUs HMITyJbCca |
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBAaTh U OOBSCHATH TEIUIOBBIE MPOLECCHl U SBJICHUS, UCIOJIb3YS
ocHoBHble moJnoxkeHus MKT wu 3akoHBl MoOJIEKyJIsIpHOW (U3UKH U
TepMOJUHAMUKU (CBA3b JaBJIEHUS UJEAJbHOIO Tra3a CO CpelHel
KUHETUYECKOW JHEPruer TEIUIOBOTO JIBMKEHUS W KOHUEHTPAUUEW €ro
MOJIEKYJI, CBSI3b TEMIIEpATypbl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
HHEPruer TErIOBOro JBMXKEHMS €r0 YaCTHll, CBA3b JABJICHUS MJI€aTbHOTO
raza C KOHLEHTpAalMENM MOJEKYJI M €ro TeMIepaTypod, YypaBHEHHE
MenneneeBa—Knanepona, NEpBbIM 3aKOH TEPMOJAMHAMMKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIOJb30BATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHAIM3UPOBaTh U OOBACHATH DJIEKTPUUECKHE SIBIICHUS, HCIONb3Ys
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI DJEKTPOJUHAMUKU (3aKOH COXpaHEHUSs
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIMAIBHOCTD
AIEKTPOCTATUYECKOIO TOJIA, NPUHIMUI CYNEPHO3ULUU SIIEKTPUYECKHUX
MOJIEM, TP ATOM YKa3bIBas YCIIOBHS NMPUMEHMMOCTH 3akoHa KyioHa, a
TaKXe€ MPAKTUYECKU Ba)KHbIE COOTHOILICHHMS: 3aKOHbI Oma Mg ydacTka
LHENMA W JUI1 3aMKHYTOM JJIEKTPUYECKOW uenu, 3akoH Jlxoyisa—JleHna,
npasuia Kupxroda, 3akonsl @apajes i 31€KTpoIu3a);

ONMKCHIBATh (PU3WYECKUE TMPOIECChl U SIBICHUS, HUCIOJIb3YS BEJIMYUHBI:
IIEpEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIAa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, JIaBJICHWE, NOTCHLIHAIbHAS SHEPIusi, KUHETUYECKas
DHEPrUs, MEXaHWYeCKas JHEprusi, padoTa CHJIbI, IIEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJICUCTBHS Tena ¢ 3eMIEH BOJMM3M €€ IOBEPXHOCTH,
HEprus ynpyro gedopmanuu OpPYXKUHBI, KOJWYECTBO TEIUIOTHI,
abCoIoTHas TeMmIeparypa Telia, paboTa B TEPMOJUHAMUKE, BHYTPECHHSIS
SHEpPrusi WUACAIBHOTO OJHOATOMHOTO Trasa, paboTa HAealbHOTO Tasa,
OTHOCUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJ waeanbHOrOo TEmioBoro
JBUTATEIISA; AIEKTPUYECKOE TOJIE, HANPSHKEHHOCTD AJIEKTPUYECKOTO OIS,
HaMpsHKEHHOCTh MMOJIST TOYEYHOrO 3apsja WIM 3apsDKEeHHOro Iapa B
BAKYyME M B [HAPJEKTPUKE, MOTEHIMAN >JIEKTPOCTATUYECKOTO TOJIS,
pPa3HOCTh  MOTEHIMAJOB,  DJJIEKTPOJBMKYILAas  CHJIA, CHJA  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKA, JJEKTpUYecKas EMKOCTh IIOCKOIrO
KOHJICHCATOpa, COINPOTHBIICHUE YYacTKa LENH C IOCIENOBATENbHBIM H
MapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, YHEPTHS DJIEKTPUUECKOTO TOJIA
KOHJICHCATOPa;

OOBSCHATh  OCOOCHHOCTH  MPOTEKaHUS  (PUBMUECKUX  SIBICHHIL:
MEXaHUYEeCKOE JIBIJKEHHUE, TEIUIOBOE JBWKEHHE YacCTUIl BEILECTBA,
TEIJIOBOE paBHOBecHe, OpOYHOBCKOe ABMkeHue, nuddy3usi, ucrnapeHue,
KUIIEHUE W KOHJICHCAIUS, IJIABJICHUE U KPUCTAUIM3allNsl, HAIIPABJICHHOCTh
TeIIonepeaayu, JIEKTPpU3alus Tell, SKBUMOTCHIIMATLHOCTh TOBEPXHOCTH
3apsKEHHOTO MTPOBOHUKA;

MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUUHBI OT
IpYro C  HUCIOJB30BAHMEM MPAMBIX  H3MEPEHHM, TMpU  ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATh pPE3yJbTaThl MOIyUYEHHOM
3aBUCUMOCTH (PU3MYECKHX BEJIWMYWH B BHIE TPaPUKOB C YIETOM



aOCOJIOTHBIX MOTPEIHOCTEN U3MEPEHU, J1€TaTh BBIBOBI 10 PE3yJbTaTam
VICCIIEIOBAHUS;

IPOBOJNTH KOCBEHHBIE M3MEpEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLECHHUBATh aOCOJIFOTHBIE U
OTHOCHUTEJbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE ONBITHI II0 IPOBEPKE MPEII0KEHHON T'MIIOTE3BL: UIAHUPOBAThH
HKCIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
NOJIyYEHHBIE pEe3yNbTaThl U JI€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3bI;

co0ro1aTh MpaBwiia O€30MaCHOTO TPyAa MPH MPOBEIECHNUN UCCIIEOBaHUIMI
B paMKax ydeOHOro OSKCIEpPUMEHTa, IMpakTUKymMma U  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacyéTHhIE 3aJadyd C SBHO 3aJaHHOM M HEABHO 3aJaHHOM
¢u3nyecKoil MoJeIbI0: HA OCHOBAHUM aHalIM3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (u3MUECKOM MOJeNnd, OTBeYarolled TpeOoBaHUIM 3a/ayd,
OPUMEHATH  (POpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJAThI
(GU3MYECKUX TEOpUd NPH HUCIOIb30BAHUH MATEMAaTUYECKUX METOJ0B
peuieHus 3a1ad, MIPOBOJUTH pacu€Thl HA OCHOBAaHUYU MMEIOIIMXCS TaHHBIX,
aHAIM3UPOBAaTh pE3yJbTaTbl M KOPPEKTHUPOBATH METOABI PELICHUS C
Y4ETOM IOJTYYEHHBIX PE3YJIHTATOB;

pemaTh KayeCTBEHHbIE 3aJauyM, TpPeOYIoIlHe NPUMEHEHUsS 3HAHUU U3
pa3HbIX pa3lieNoB Kypca (GU3MKH, a TAK)KEe MHTErpalluy 3HaHUW U3 APYTHX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IHUKJIA: BBICTPaUBaTh JIOTHYECKYIO
LEMOYKY PACCYKJICHUH C ONIOPOI HA N3YUYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IPOLECCOB;

OPUBOJUTH TNPUMEPHl BKIAJa POCCHUMCKMX W 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAayKH, B OOBACHEHHE MPOLECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBATh MOCJEICTBUS OBITOBOI U MPOU3BOICTBEHHON
JESITEIBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH TPOILIECCaMU, C
MO3UIMI KOJIOTUYECKON 0€30MacHOCTH, IPEACTaBICHUN O PallMOHAIBHOM
IPUPOAOIIOIB30BAHUN, & TAKXKE PA3yMHOM MCIOJb30BAHUM JOCTUKEHUN
HAYKW W TEXHOJIOTUM [UIS JAJIBHEUIIEr0 PAa3BUTHUS YEIOBEUYECKOTO
00I11eCTBA;



NPUMEHATH pa3jMyHble COCOObl paboThl ¢ MH(OpMAIHel PU3UIECKOTOo
COJEPKAaHUS C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTMM, IPU ITOM HUCIOJIb30BaTh COBPEMEHHbIE MH(POPMALMOHHBIE
TEXHOJOTMM I TIOHUCKa, NepepabOTKU M NpPEeIbsBICHUS yuyeOHOW WU
HAYYHO-TIOMYJISIPHON MH(OpMALMU, CTPYKTYPUPOBAHUS U WHTEPIIPETALINU
uHbOpMAIlMK, TMOJYYEHHON U3 Pa3lUYHBIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UpPOBaTh  MOJIy4aeMyr0  HMHQOpMAlMI0O U OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWN, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POpMAIIUH;

IPOSIBIISATH OpraHU3allMOHHbIE u MI03HABATEIIbHbIE YMEHMUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAaHMW B Ipoliecce
BBINIOJIHEHUS POEKTHBIX U y4€OHO-UCCIIEI0BATEIbCKUX PAOOT;

paboTath B TpYIIE C MCHOJHEHUEM PA3IHYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy TPYMIIbl, PALIMOHAIBHO PACTIPEACISTh AEATEIbHOCTh
B HECTaHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OIICHUBATh BKJAJ KaXKIOTO U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyayuiel npohecCuOHaIbHON IeATEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIAL.

K koniy oOyuenus B 11 knacce mpeaMeTHbIE pe3yJbTaThl Ha YTIyOJIEHHOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCSI YMEHUM:

MOHUMATh POJIb (U3UKH B  DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKON cdepax AeATeIbHOCTH YeJIOBeKa, POjb U MECTO
GbU3MKKM B COBPEMEHHON HAy4yHOW KapTUHE MHpPA, POJIb ACTPOHOMHH B
NPAKTUYECKON  JICSITEIbHOCTH YeJIOBEKAa W JalbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATENbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTETFHON M MPOTHOCTUYECKON (YHKIMHA (PU3NYECKON Teopuu —
ANEKTPOANHAMUKH, CHELHAIBHOW TEOPUU OTHOCUTEIBHOCTHU, KBAHTOBOW
bu3uku, posib Quanyeckord Teopur B (HOPMUPOBAHUM MPEJICTABICHUN O
bu3nuecKoil KapTUHE MUpPA, MECTO (PU3NYECKON KApTUHBI MUpPA B OOLIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPECTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBUSL TPUMEHUMOCTH MOJENeH (Qu3nyeckux Ten u
MPOIIECCOB  (SIBICHUI): OJHOPOAHOE BJIEKTPUUECKOE U OJHOPOJHOE
MarHuTHOE TIOJIsI, TAPMOHUYECKHUE KOJICOaH!s, MAaTeMaTHUYECKUN MasTHUK,
UJeaJbHbIA TMPYKUHHBIA MAasTHUK, TAQPMOHUYECKUE BOJIHBI, HJICATHHBIM
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeJIel aTOMa, aTOMHOTO s1pa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3NUECKHUX
3aKOHOB, MTOHMMATh BCEOOIIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC TPOIECCH U SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJIOKEHHUS M 3aKOHBl JJICKTPOJMHAMUKU U
CHEIUaIbHOM  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXPaHEHUS
NIEKTPUUECKOro  3apsifa, cuia Awmmepa, cuia JlopeHia, 3akoH
ANEKTPOMAarHuTHOM  wHAyKuuu, npaBwio Jlennma, cBs3p  JJIC
CAMOWHAYKIIMM B DJIEMEHTE DJJICKTPUYECKOW IIEMH CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEWHA);

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOILECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHeHHME  OWHINTEHHA IS
doToapdexra, mnepBelidi W BTOpoM ToCTyidaTel bopa, mOpUHIMN
COOTHOILIEHHsI HeolpeaenéHHocTel ['eli3eHOepra, 3aKOHbI COXPAHEHHS
3apsI0BOTO M MAacCOBOTO YHCET W DHEPTUHU B SJICPHBIX PEAKITUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl W SIBJICHUS, HCIOJIb3YS BEJIUYWHBI:
HaAMPSHKEHHOCTD JIEKTPUIECKOTO OIS, MIOTEHITAAT JICKTPOCTATHICCKOTO
MOJISI, Pa3HOCTh TIOTCHIMAJIOB, JJICKTPOJABIDKYIIAS CHUIA, WHIYKIIUSI
MarHUTHOTO TIOJIsl, MAarHUTHBIA TOTOK, cuiia AMIiepa, WHIYKTUBHOCTD,
ANEKTPOJBIIKYINAS. CUJIAa CAMOMHIYKIIMM, JHEPTUsi MAarHUTHOTO TOJIS
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, IIOJIHAs DHEPrus,
DHEPrus TIOKOS CBOOOJHOW 4YaCTHIBI, DHEPTUS W HMIYJIhC (POTOHA,
MacCOBOE YHCIIO | 3aps sAIpa, SHEPTHS CBS3H sIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (U3HUECKUX  SIBJICHHIL:
AJIEKTPOMArHUTHASI UHIYKIIUSI, CAMOUHIYKIIUSI, pE30HAHC, UHTEephEepeHITUs
BOJH, Judpakius, IUCIEPCUs, TIOJHOE BHYTPEHHEE OTPaKECHHE,
dbortoanektpuueckuit 3ddext (pororddekr), anmbda- u Oera-pacnajsl
saep, raMMa-u3JIydeHue sep, (U3HUECKHe MPUHIIUIBI CIEKTPATBHOTO
aHanu3a u paboThI Ja3epa;

OTIpEIeNATh HAIpaBiICHUE WHIYKIIMA MArHUTHOTO TOJSI MPOBOJHHKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€PKajioM, TOHKOM JTMH30M,
U PACCUNTHIBATH €TI0 XapaKTCPUCTHUKH;

MPUMEHSATh OCHOBOTIOJIATAIOIINE ACTPOHOMHUYCCKUE IOHATHS, TCOPUH U
3aKOHBI JIJII aHalnM3a MW OOBACHCHUS (PHU3UUECKUX MPOIECCOB,
MPOUCXONSIINUX B 3BE37IaX, B 3BE3MHBIX CHUCTEMaX, B MEKTaJTaKTUYECKON
cpeje; ABHMKEHHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJIUTh  HMCCIICIOBAHWE 3aBHCHUMOCTCH (U3MUYECKUX BEIUMYHH C
UCIIOJIb30BAHUEM TMPSIMBIX U3MEPEHUW, MpPU O3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHUPOBATh pE3yJAbTaThl TMOJYYCHHOW 3aBUCHUMOCTH



¢usznyeckux BEMMYUH B BHIE TIpadukoB C YYETOM aOCOIMIOTHBIX
NOTPEUIHOCTE  W3MEPEHMH, JAelaTh  BBIBOABI IO  pe3yibTaTaMm
VICCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBbIE M3MEpPEHUs (U3MUECKUX BEIMYMH, NPU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEPEHUs, OLICHUBATh aOCONIIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI IO MPOBEPKE MPEIOAKEHHON TUIIOTE3bL: MNIAHUPOBATH
AKCIIEPUMEHT, COOMPATh FKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
IIOJIyYCHHBIE pE3yNlbTaTbl M J€JaTh BBIBOJ O CTaTyce NPEIJI0KEHHON
TMIIOTE3BI,

OMKCHIBATH METO/IBI MMOJIYUYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;
co0r01aTh MpaBwiia O€30MacCHOTO TpyAa MPHU MPOBEACHUU UCCIETOBAaHUM
B paMKax Y4YeOHOro DSKCIEpUMEHTa, NpPaKTUKyMa U  y4eOHO-
MCCIIEOBATEIBCKOM M IPOEKTHOW JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESIBHO 3a/JlaHHOU
(u3MUECKO MOJIENBI0: Ha OCHOBAHMM aHalIW3a YCJIOBUA BBIOMPATh
(du3nuecKkue MOJIEaM, OTBEYarolue TpeOOBaHUSAM 3a/ayd, MPUMEHSThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOPUN
IpU HWCIOJB30BAHWM MAaTEMaTHYECKUX METOJOB pEUIeHUs 3ajad,
MPOBOJUTH PacU€Thl HA OCHOBAHUU MMEIOIIMXCS TaHHBIX, aHAJTM3UPOBAThH
pe3ynbTaThl U KOPPEKTUPOBATH METOAbI PELICHUSI ¢ YUETOM MOTYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3ajjaud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3zeioB Kypca GU3MKH, a TaK)KE€ MHTErpaluy 3HAaHUM U3 Apyrux
IIPEIMETOB €CTECTBEHHO-HAYYHOIO LHUKJIA: BBICTPAUBaTh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI C OMOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IPOLECCOB;

NPUBOAUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHUE HAayKH, B OOBACHEHHE MPOLECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUSI OBITOBOI U MPOU3BOACTBEHHON
NESATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (U3MYECKUMHU MPOLECCAMH, C
MO3UIINI SKOJIOTHYECKON 0€30MacHOCTH, IPEACTABICHUN O pallMOHAIBHOM
IIPUPOAOIIOIB30BAHUH, a TAK)KE PA3yMHOM HCIIOJIb30BAaHUU JTOCTHKEHUN



HAyKd W TEXHOJOTUW IS JadbHEHIeT0 pa3BUTHUS YEIOBEUYECKOTO
00I1IeCTBA;

IPUMEHATH pa3UYHble CIOCOObI paboThl ¢ MHpopMaIueil GU3NIECKOro
CONep)KaHUSI C MCIOJb30BAaHUEM COBPEMEHHBIX HWH(OPMAITMOHHBIX
TEXHOJIOTUH, TIPU ATOM HCIIOJIh30BaTh COBPEMEHHBIC HWH(POPMAIIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKAa, TepepabOTKH W TPEAbSIBICHUS Y4YCOHOW W
Hay4YHO-TIOMYJISIPHON MHGOPMAIIUK, CTPYKTYPUPOBAHUS U MUHTEPIIPETALIUH
uH(hOpMAaIUK, TOMYYEHHON W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHICCKU
aHAMM3UPOBAaTh  MOJy4aeMyr0  HH(pOpManuiO W OIEHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMALIUU;

TIPOSIBIISITH OpraHU3aIMOHHbIE u MMO3HABATEIHHBIC YMEHUS
CaMOCTOATEILHOTO  NPHOOPETeHWS  HOBBIX 3HAHWW B MpoIlecce
BBITIOJTHCHUS IPOCKTHBIX U y9€OHO-MCCIIEIOBATEILCKUX PAbOT;

paboTath B TpYIIE C MCIOJHEHHWEM pa3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATH PA0OTY TPYMIBI, PAIIMOHATEHO PACIIPEACNISITh EITeIbHOCTh
B HECTAHJAPTHBIX CUTYaIlHMsIX, aJeKBAaTHO OIEHMWBATh BKJIAJ KaXXIOTO W3
YY9aCTHHKOB TPYTIIBI B PEIIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBALIMIO K Oyaymieit npodeccuoHaIbHON ASSTEIBHOCTH TI0
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIs.
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Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopnyckynspHo-BOIHOBOH Tyanu3m 15

4.2 ®duznka aroma 5

43 du3nKa aTOMHOTO SAPa ¥ DJIEMEHTaPHBIX 5

YaCTHII




Hroro no pazaeny

25

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DIeMEHTHI aCTPOHOMHH M aCTPODU3UKH 12
Hroro no pazneny 12
Paznen 6. DUSUYECKUM IPAKTUKYM
6.1 Du3nvecKuil MPakKTUKYM 16 16
Utoro no pazneny 16
Pazgen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremaruzanusa 1 0000IIeHnE
71 MPEMETHOTO COJICPYKAHUS U OIbITa 15
' JeSITeIbHOCTH, TPHOOPETEHHOTO MPH
uzyuenuu kypca ¢pusuku 10 — 11 kiaccos
Hroro no pazneny 15
PesepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME 170 16




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIA YYEHUKA

» dusuka, 10 kimace/ Msakues I'. 4., byxosies b.b., Corckuit H.H. nox penakiueit [TapdpentreBoii H.A., AkiinonepHoe
obmectBo «M3narenscTBO «IIpocBemieHne»
» ®usuka, 11 kinacce/ Mskuies I'.J1., byxosues b.b., Hapyrun B.M. noa penakiueit [lapdentreBoii H.A., AkninonepHoe

obmectBo «M3narensctBo «IIpocBeiienne

METOIUYECKHUE MATEPUAJIBI IJI51 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

https://urok.apkpro.ru/
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