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ITosicHuTeIbHASA 3aNMUCKA.
PaGouas mporpamma o (pusmKe 171 OCHOBHOM IITKOJIBI COCTaBJICHA HA OCHOBE:

1. TpeboBanmii dDenepadbHOrO TOCYIApCTBEHHOTO OOpPa30BaTENLHOTO CTaHAApTa
cpeanero ooOmiero o0pa3oBaHUs, YTBEP)KICHHBIM TPUKAa30M MUHHCTEPCTBA
oOpa3oBanusi u Hayku Poccuiickoii @enepanuu ot 17.05.2012 Ne 413 (manee
dI'oC COO).

2. IlpumepHO#l OCHOBHOH 00pa30BaTENILHOW MPOrPaMMBI CPEIHEro oO0IIero oOpa3oBaHMs,
onobpenHoit  denepadbHbIM  yUeOHO-METOAMYECKUM OO0bEIMHEHHEM [0  0OIeMy
obpazoBanuto (OmoOpena pemienuem ot 12 mas 2016 roma. Ilporokonm Ne2/16)
http://www.fgosreestr.ru/reestr;

3. OcCHOBHBIX HampaBJIeHWH MpOrpaMM, BKJIIOYEHHBIX B  CTPYKTYPY OCHOBHOH
00pazoBaTeNbHON IPOrPaMMBbL;

4. TpeOoBaHMii K YPOBHIO IIOATOTOBKM OOy4YalOUIMXCA JJIS TPOBEACHUS CAMHOIO
roCyJapCTBEHHOI0 9K3aMeHa 110 (HH3HKE;

5. OcHoBHOI1 00pa3oBaTeNbHON MpOrpaMmoi cpeaHero ooOmiero oopasoBanuss MKOY
«Tanpsikynosckas COILL»;

6. MeroauuecKuX PpPEKOMEHIAIM TIO0 CO3JaHu0 W (DYHKIIMOHHPOBAHHWIO B
00111€00pa30BaTEIHHBIX OPTaHU3AIUAX, PACTIONOKEHHBIX B CEIBCKOW MECTHOCTH
W MalbIX TOpOJax, IIEHTPOB OOpa30oBaHUsA €CTECTBEHHO - HAy4YHOUW WU
TexHojoruuecko  HampasieHHocTe — («Touka  pocray)  (YTBep>KIeHBI
pacniopsbkeHueM MuHuctepeTBa mnpocBemenuss Poccuiickoit ®Deneparuu  OT
01.11. 2021 r. Ne TB-1913/02) .

7. Meromuueckoro  mocobust  «Peammzarmus  0o0Opa3oBaTeNbHBIX  MPOTPAMM
€CTECTBEHHOHAYYHOW W TEXHOJOTUYECKOW HaMpaBJIEHHOCTEH 1O (QU3MKe C
WCIIONIb30BaHUEM oOopyaoBaHus IieHTpa «Todka poctany», JlozoBenko C. B.
Tpymmna T. A. 2021r. Mockaa.

8. YcraBa 00pa30BaTEIHHOTO YUPEIKICHUS.

MecTto npeamMera B y4eOHOM IJIaHe.
Ha m3yuenue kypca «®usuka» B 10-11 xnaccax otBoautcs 134 gacos (68 4. B 10kmacce, 66 4. B
11 kmacce).

[Iporpamma cocraBjieHa Ha OCHOBE aBTOPCKOM pabouerd mporpammbl A.B.IlatamuHoit
«Mocksa. Ilpocsemenue, 2020r.». JlaHHas nporpamMma peaju3yercsi MpU HCHOJIb30BAHUU
yueOHnkoB «@Pusmka 10,11» muaum «Knaccuveckuit kype» aBtopoB: ['.S.Mskuies,
b.b.byxosues, H.H.Cotckuii, B. M. Uapyrun / [Tog pen. H.A.IlapdenTbeBoii u pa3paboTana B
COOTBETCTBUU

Jlia peanu3anuu JaHHOW MPOrpaMMa HCIOJIb3yeTCs TEXHHUECKOe 000pyA0BaHUE LIEHTpa
o0pa3oBaHUs €CTECTBEHHO-HAYUYHOH M TEXHHUUYECKUX HarpaBieHHocTel « Touka pocTay.

Y4eOHO-TeMaTHYECKOE IITIAHUPOBAHUE.

10 knacc
Ne Paznen KomunuectBo | Kontponbn | JlabopatopHbie
4acoB 110 ast pabora padboThI
paboueit aBTOpCKast
nporpamme /paboyast
1. Beenenne. @usuka u  (uznyUeckue 1 0 0
METO/IbI H3yYESHHSI TIPUPO,IBI
2. Mexanunka 30 2 5/7
Kunemartuka 9 1/2
JlunamMuka 9 2/3
3aKkOHBl  COXpaHEHUs B  MEXaHUKE. 7 1/1
Cratuka. TuapomexaHuxa 5 1/1



http://www.fgosreestr.ru/reestr

3. MonekyJIsIpHO-KMHETHYeCKas Teopus 11 1 1/1
4. OCHOBBI TEPMOIUHAMHUKHU 7 1 0/0
o. OCHOBBI 3J1eKTPOAUHAMHUKH 19 1 2/2
DNeKTpoCcTaTUKa 7
3aKOHBI TOCTOSTHHOTO TOKA 6
Tok B pa3nu4HBIX cpenax 6
6. Peseps 0
Hroro 68 5 8/10

JlabopaTtopHnast pabota Nel M3yueHue nBuxkeHHs Tena, OpOIIEHHOTO TOPU30HTAIBHO;

Tembl J1a0opaTOPHBIX M NpakTHYecKkuX padot B 10 kiacce

Jlaboparopuast padota Ne2 M3ydeHne ABMKCHHS TEIA 110 OKPYKHOCTH,

JIaGopatopHas pabota Ne3 HM3mepeHue KECTKOCTH MPYKUHBL;

JlabopaTtopHnast pabota Ned M3mepenue kodduiieHTa TpEHHS CKOJIBKECHHUS;

JlabopaTtopnast pabota Ne5. 3yueHne 3akoHa cOXpaHEHUS MEXaHUYECKOW dHEPTHUH;

JlaboparopHas padota Ne6 M3ydeHne paBHOBECHS TEIN MO JCHCTBHEM HECKOJIBKUX CHJI;

JlabopaTtopHnast pabota No7 DkcriepuMeHTanbHas mpoBepka 3akona [ eii-Jltoccaka,

JlaboparopHass padota Ne8. M3ydeHue mocieA0BaTEIBLHOTO W TApaUICTBLHOTO COCIUHEHUS

IIPOBOAHHKOB,

JlabopaTtopnas pabota Ne9. Mzmepenne D/C 1 BHyTpEeHHETO CONTPOTHUBIICHUS HCTOYHMKA TOKA.

11 xnacc
No Paznen KosnmuectBo KonTposnbHas JlaGoparopusie
4acoB TI0 pabora paboThI
paboueii aBTOpCKas
nporpamme /pabouas

1. OCHOBBI JIEKTPOAUHAMUKH 10 yacoB 1 2
(MpoxosKeHHE) 1/1
MarauTtHoe 1oJje 54 1/1
DJIEKTpOMAarHuTHasi MHIyKIHS 54

2. KoJie0anusi 1 BOJIHBI 15 yacos 1 1
MexaHn4ueckue KojeOaHus 3y 1/1
DNIeKTpOMAarHUTHBIC KOJICOaHUS U BOJTHBI S5y
MexaHn4YeCKH€e BOJIHEI 3y
DJIEKTPOMArHuTHbIE BOJIHBI 44

3. Onrtuka 14 yacos 1 3
I'eomeTrpuueckas 1 BOJIHOBas 124 313
OITHKA
W3nyueHue u CieKTpsl 2y

4, OcHOBBI crennaJbHOM TeOpUuM 3 yaca 0 0/0
OTHOCHTEJIbHOCTH




5. KBantoBas ¢pusnka 17 yacoB 2 3/3
CBeToOBbIE KBaHThI 5S4 1
AToMHas pu3uKa R 2/2
dwusmnKa aTOMHOTO SIpa 74 1 1/1
DJeMeHTapHBIC YACTUIIBI 29 0/0
6. Ctpoenue Bcenennoii 5 yacoB 0 1/1
7. IloBTOpEeHUeE 2 yaca
Hroro 66 yacos 5 10

JlaboparopHas pabota Nel  3mepeHue cuibl B3auMOIEHCTBUS KaTYIIKU C TOKOM U MarHuTa;
JlabopaTtopHast pabota Ne2 W3ydeHue 3I€KTpOMarHUTHON HHIYKIIUU;
JlabopaTtopnas pabota Ne3  OmpezeneHnre yCKOPEHHUsI CBOOOIHOTO TAJCHUS TIPH TTOMOIIH
MasTHUKA,
JlabopaTtopHast pabota Ned H3mepenue nmokazatessi MpeTOMICHHUS CTEKIIa;
JlabopaTtopHnast pabotra No5  OmpezneneHre ONTUYECKON CHITBI JIMH3BI U (POKYCHOTO PACCTOSTHUS
coOMparoIe JTUH3HI;
Jlabopatopuast pabora Ne6 3mepeHue JTHMHBI CBETOBOW BOJTHBI:
JlabopaTtopnast pabotra N7  HalOmropeHue CTUIONTHOTO U JIMHEWYaTOTO CIIEKTPOB;
JlabopaTtopHnast pabota Ne§  MccnemnoBaHue CrieKTpa BOJIOPOIA;
JlabopaTtopHas pabotra N9  OmpeneneHnre UMITYJIbCa M SHEPTUHM YaCTUIIBI TIPH JIBIPKCHHUH B
MarHuTHoM ToJie (o gororpadusim);
JlabopaTtopnas pabora Ne 10 Ompeznenenue rnepruoia oOpaiieHus TBOWHBIX 3Be3]1 (TIeYaTHBIS
MaTepuabl).
COJAEPKAHUE KYPCA ®UBUKHU
BBenenue. @usnka u pusnyeckre MeToAbI U3y4eHHUsI IPUPOIAbI

Ousuka — (QyHIaMeHTalbHAasg Hayka O Tpupoje. MeTroasl HaydyHOro HCCIeI0BaHUs
dbu3nveckux sBaeHU. MoaenupoBanrue GU3NUECKUX SBICHUNA U TIPo1ieccoB. OU3HUECKUI 3aKOH
— TpaHuIbl OpUMEHUMOCTH. DHU3WYECKHEe TEOPUU M TMPHUHIUI COOTBETCTBUA. Polib M MecTo
¢uzukn B (QOPMHUPOBAHMH COBPEMEHHONW HAy4yHOH KapTUHBI MHpa, B IPAKTHUECKOM
NeATeNbHOCTH Mmoel. Pusuka u Kyibmypat.

Mexannuyeckue siBJeHHUS

['panuIpl IPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. BakHele KuHeMaTuyeckue
XapaKTEePUCTUKH — MIepeMEIleHIE, CKOPOCTh, YcKopeHre. OCHOBHBIE MOJIENIU TEN U TBUKCHHM.
B3aumopeiictBue ten. 3akonsl BeceMupHoro tsarorenus, I'yka, cyxoro tpenus. MHepuuanbHas
cucTeMa oTcueTa. 3akoHbl MexaHuku HproToHa. IMmynbc MaTepraibHON TOYKU U CUCTEMBI.
W3meHneHue u coxpaneHue UMMynbca. M cnonv3osanie 3aK0H08 MEXaHUKU 015 00bACHEHUs.
08UICEHUSL HeDeCHbIX meil U OISl PA36UMuUsl KOCMUYeCKUX ucciedosanuil. MexaHndeckasi SHeprus
CUCTEMBI TeJl. 3aKOH COXpaHEHUsl MeXaHW4YecKoi sHepruu. PaboTa cubl.
Pasnosecue mamepuanvroti mouxku u meepoozo mena. Ycnosus pagnosecus. Momenm cuibi.
Pasnosecue sicuokocmu u 2aza. Jlsudicenue sxcuokocmeti u 2azos.

OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TEOPHH

MonekynsipHo-kunernueckas Teopust (MKT) ctpoenns BemiecTBa 1 ee SKCIIEpUMEHTAIbHbIE
J0Ka3aTeIbCcTBA. AOCOIOTHAS TeMIeparypa Kak Mepa CpeaHell KHHETHYEeCKO# SHepruu
TETJIOBOTO JBIKEHHUS YaCcTHI] BelecTBa. Moiens uaeanbHoro ra3a. JlaBienne rasa. YpaBHeHue
COCTOSTHHS MJICalIbHOTO Tra3a. YpaBHeHHe MenneneeBa—Kianeiipona. ArperaTHbie COCTOSIHUS
BelecTBa. Modens cmpoenust sHcuokocmell.

OCHOBBI TEPMOAMHAMHMKHA

Buyrpennss sneprus. Paborta u Teruionepenaya kak criocoObl N3MEHEHHUs! BHYyTPEHHEH

sHeprud. [lepBblii 3ak0H TepMOgMHAMHUKH. HeoOpaTHMOCTh TEIUIOBBIX mporeccoB. [IpuHINTIBI




JeWCTBUS TEIJIOBBIX MAIIUH (apoBasi TypOuHa, IBUTATENIb BHYTPEHHETO CTOPaHHMs, PEaKTUBHBIN
nsurarens). KIIJ{ TenioBoil MaluHsI.
OCHOBBI 3J1EKTPOAUHAMUKH

Onextpuueckoe nose. 3akoH Kynona. HanpskeHHOCTh ¥ IOTEHIMAI 3JIEKTPOCTaTUYECKOTO
noJist. [IpoBogHMKY, OYIPOBOAHUKY U quaiekTpuku. Konnencarop. IlocTositHHbIN
ANIEKTPUYECKHUM TOK. ICTOUHMKH 3IEKTPUUYECKOTO TOKA. DIEKTPUUYECKas EIb U €€ COCTaBHbIE
yactu. HanpasiieHue u 1eficTBuUs anekTpruueckoro Toka. KosnedarenpHplil KOHTYD.
DNeKTpOMAarHUTHbIE BOJIHBL. J{Mana30Hbl 3IE€KTPOMArHUTHBIX U3Yy4EHUN U UX IPAKTUYECKOE
IIPUMEHEHHUE.

DNeKTpOMarHuTHbIEC KoJieOaHus. DIEeKTPOABMKYIas cuiia. 3akoH Oma /i MOJTHOM LETIH.
DNEeKTpUUYECKU TOK B IPOBOJHUKAX, SJIEKTPOIUTAX, OIYIPOBOAHHUKAX, T'a3aX U BaKyyMe.
Ceepxnposooumocme.

OCHOBBI JIEKTPOAMHAMUKH (IPOIOJIKEHHE).

WNHayknys MarHuTHOTO 1oJIst. J{eficTBrEe MAarHUTHOTO 10JIsS HA IMIPOBOJIHUK C TOKOM H
JBIDKYIIYIOCS 3apsDKeHHYI0 yactuily. Cuna Amriepa u cuia Jlopenma. MarHuTHbeIe CBOMCTBA
BemecTBa. [IoTok BEKTOpa MarHUTHOM MHAYKIHH. SIBIEHUE IIEKTPOMArHUTHOM HHIYKIIAH.
3aKOH 3JEKTPOMarHUTHON MHIYKIIMU. DiIeKTpoMarHuTHoe noJjie. [lepemenHsli Tok. SIBieHue
CaMOMHIYKIMHU. THIYKTUBHOCTb. JHepaus 31eKmpoMacHUMHO20 NOJIA.

KoJsiebanus 1 BOJIHBI

Mexanndeckue Kojaebanus ¥ BOJHBI. AMIUTHTY/A, TIEPUOJI, YaCcTOTa, (aza KoJIeOaHUH.
[IpeBpaienus 3Heprun npu Kojaedanusax. Buinyscoennvie konedanus, pezonanc. llonepeunsie u
MIPOJIOJIbHBIE BOJHBI. DHEPrusl BOJIHBL. MHmepghepenyus u ougppaxyus 601H. 3ByKOBbIE BOJIHBI.

DOnexTpoMarHuTHele kojebanus. KonebdaTenbHblil KoHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE
KoJieOaHus. BEIHY)KIEHHBIE 2JIEKTPOMarHuTHhIE Kosiebanus. Pezonanc. IlepeMeHHBIN TOK.
Konpnencarop u kartyiika B 1ienu nepeMenHoro Toka. [lpou3BoacTBo, nepegaya u norpedieHue
ANEKTPUYECKOMN SHEPTUU. DIeMEHTapHas Teopus TpaHchopmaTopa. IIEKTPOMArHUTHOE TIOJIE.
Buxpeoe anekTpuyeckoe moJie. JIeKTPOMArHUTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX
BOJIH. /[Mama3oHsbl 3E€KTPOMArHUTHBIX U3IYyYEHUN U UX MPAKTUYECKOoe MpuMeHeHune. [IpuHuumnbt
PaauOCBA3HU U TEJIEBUICHHUSL.

Onruka
I'eomerpuueckas onrtuka. [IpsamonuHeliHOEe pacipoCTpaHEHHE CBETA B OJTHOPOJHOM cpene.
3aKOHBI OTpakKeHUs U npesomieHus ceera. [loiHoe BHyTpeHHee oTpaxkeHne. OnTuyeckue
npubopsl. BonHossie cBoiicTBa cBeta. CkopocTh cBeta. UnTepdepenius cBera. KorepeHTHOCTD.
Hudpakuus cera. [longpuzanus ceera. JJucnepcus ceera. [Ipaktuueckoe npumeHeHune
3JIEKTPOMAarHUTHBIX U3Ty4eHUH.
DJieMeHTbI TEOPUHM OTHOCHTEJIbHOCTH

NHBapuaHTHOCTh MOJyJII CKOPOCTHM CBe€Ta B BakyyMe. IIpMHIMO OTHOCUTEIBHOCTH
OiiHmTeHa. CBA3b MacChl U SHEPTHHM CBOOOTHOM YacTUIIBl. DHEpPrus mokos. CBs3b MaccChl ¢
SHEPTUEH.

KBanToBas pusuka

I'unoreza Ilnanka o xBanTax. doTorddexr. YpaBHenue DifHmTeitHa g dorosrddekra.
®oronsl. ['unoreza ne bpoiinsd o BOJTHOBBIX CBOMCTBaX yacTwl. KopIycKyiaspHO-BOJHOBON
nyanu3M. CoommuouwieHue HeonpedenenrHocmu I etizenboepea. IlnanerapHas MOAENb CTPOCHHS
atoma. OmbiTel Pezepdopaa. KBantoBeie noctynatel bopa. Vcmyckanue u MorjiolieHue cBeTa
atomoM. Jlasepsl.

CocTaB u cTpoeHue aTOMHOTO sifipa. SaepHbie cuibl. [{edekT Macchl U YJHEPTHs CBSI3U
aTOMHBIX si7iep. Buabl paaroakTUBHBIX MPEBPAIICHUI aTOMHBIX SIEP.
3aKoH paJiMOaKTUBHOTO pacnaja. SAnepHeie peakuuu. LlenHas peakuus neneHus siaep. U SHEPTUs
CBSI3U HYKJIOHOB B siJipe. SlnepHas sHepretuka. [lpumenenue saoepnoii snepeemuxu. Bausiaue
HMOHU3UPYIOUIEH paiialliy Ha )KUBbIe OpraHu3Mbl. Jl03a u3myyeHus, 3aK0H paIMOaKTUBHOTO



pacnaza ¥ ero CTaTUCTUYECKUM XapakTep. JleMeHTapHble YacTullbl. @yHIaMeHTaIbHbIE
B3aUMO/ICUCTBHSL.
Crtpoenne BcesrenHoii

CoBpeMeHHbIE NPECTABIEHUS O IPOUCX0XKACHNUHU U 3BoJrouuu CoiiHua u 38e31. CTpoeHue
conmHeyHo# cucteMbl. Cucrema «3emutst — Jlynay. O6mue ceaenust o CoJHile (BUI B TEIECKOII,
BpallleHHE, pa3MePbl, Macca, CBETUMOCTb, TEMIIEPATYpPA COJIHLIA U COCTOSIHUE BELIECTBA B HEM,
XUMHUYECKUi cocTaB). cTouHMKy 3Hepruu U BHyTpeHHee crpoenue Connua. Kinaccudukanus
3Be3[. 3Be€3/lbl U UCTOYHUKHU UX sHepruu. dusnueckas npupoaa 3se3. Hama ["anaktuka
(cocras, cTpoeHue, ABM>KeHUE 3Be3] B ['anakTuke u ee BpaueHue). [Ipoucxoxaenue u
SBOJIFOLMA FaJJaKTUK U 3B€31. [IpencraBiieHue o CTpOCHUM U 3BOIIOLMU BeelleHHOM.

INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA KYPCA ®U3UKHU
OOyuenue Gpusnku B 00pa30BaTEILHOM YUPESKICHHH JIOJHKHO ObITh HAIIPBIICHO HA (hOPMUPOBAHUE
CJIEIYIOUINX Pe3yIbTaTOB: JINYHOCTHBIE PE3YJILTATHI:

- YMEHUE YNPAaBIIATh CBOEH II03HABATENBHON JIESTENBHOCTHIO;

- TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YUCIIE caMO00Opa30BaHMIO, Ha IPOTSHKEHUN BCel
KU3HH; CO3HATEILHOE OTHOIIIEHNE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEITHON
npodeccHoHaTbHON 1 OOIIECTBEHHOM AEITEILHOCTH;

- YMEHHE COTPYIHUYATH CO CBEPCTHUKAMH, TETbMH MIIAJIIIErO BO3PAcTa, B3POCIBIMH B
00pa3oBaTeNbHOM, yUeOHO-MCCIeA0BATENBCKOM, MPOEKTHOW U APYTHX BUAAX JAEITENBHOCTH;

- chopMHpPOBaHHOCTH MUPOBO33PEHNS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH;
OCO3HaHWE 3HAYMMOCTH HayKH, BIIAJICHUS IOCTOBEpHON HH(MOpPMAIMEH 0 TepeIOBhIX JOCTHKCHUSIX U
OTKPBITHSX MUPOBOH M OTEUECTBEHHOW HAYKHW; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUIX 00
yCTpOiCcTBE MHpa U 00IIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY;

- YYBCTBO TOPJIOCTH 32 POCCHICKYIO (PH3HUYECKYIO HAYKY, TYMaHU3M;

- TIOJIOKUTENFHOE OTHOIIEHUE K TPYTY, LEIEyCTPEMIIEHHOCTB;

- OKOJIOTUYECcKas KyJabTypa, OepekHOe OTHOIIeHNE K POJHOM 3eMile, MpUPOAHBIM OoraTtcTBam Poccnn n
MHpa, TOHWMaHUE OTBETCTBEHHOCTH 32 COCTOSTHUE MPUPOIHBIX PECYPCOB U Pa3yMHOE
MIPUPOIONCIIONB30BaAHUE.

MeTtanpeaMeTHbIE Pe3YJbTaThI:

Pezynamuenvie YY/I:

Obyuarowutics cmoocem:

- CaMOCTOSITENTFHO OMPEAEIATH LENH, CTAaBUTh U (DOPMYyITHPOBATH COOCTBEHHBIE 3a]]a4H B
00pa3oBaTENbHON ESITENFHOCTH U JKU3HEHHBIX CHTYaIINX; - OLIGHUBATH PECYPCHI, B TOM
YHCcIie BpeMs U IpyTHe HeMaTepHallbHbIe PeCypChl, HEOOXOANMBIE TS JOCTIKEHUS TIOCTaBICHHON paHee
LIEJIH; - COIOCTABJISITH UMEIOIIMECS BO3MOXKHOCTH M HEOOXOIUMBIE IS
JOCTH)KEHUS TIEITH PECYPCHI; -
OIIPENEeNATh HeCKOIBKO MMyTeH TOCTUKEHUS MTOCTaBIICHHOH I1eTIH;

- 33/1aBaTh ApaMeTPhl U KPUTEPHUH, TI0O KOTOPHIM MOXKHO OIPENENHTh, YTO IIEh IOCTUTHYTA;

- COTIOCTABIISATH MONYYSHHBIN Pe3yNIbTaT NESITeIFHOCTH C IIOCTaBIIEHHOHN 3apaHee IeJbIo;

- OLICHHUBATh IOCJIEACTBHUS JOCTHKEHUS IIOCTABIEHHOM LIEJIN B IEATENLHOCTH, COOCTBEHHOM KU3HH U
JKU3HH OKPYKAIOIUX JIFOAEH. Ilo3nasamenvuvie YYJ/I:

Obyuarowuiicst cModicem.

- KPUTUYECKH OIIEHWBATh U HHTEPIIPETUPOBATH MHGOPMAIIHMIO C Pa3HBIX MTO3UITHH;

- pacmo3HaBaTh U (PUKCHPOBATH MTPOTHUBOPEUHS B MHPOPMAIIMOHHBIX HCTOYHHUKAX;

- HCIIONTE30BATh Pa3IMYHbIE MOJIEIIEHO-CXEMATHUECKUE CPEICTBA ISl IPEACTABIICHHSI BHISIBIICHHBIX B
WH()OPMAITMOHHBIX NCTOYHUKAX ITPOTHBOPEUNIA; - OCYIIECTBJISATHh PAa3BEPHYTHIN
MH()OPMAITMOHHBINA TTOUCK U CTABUTh HE €TO OCHOBE HOBHIE (YUeOHBIE U MTO3HABATEIbHBIC) 3a/1a4H;

- HCKAaTh U HAXOJIUTHh 00OOIIEHHBIE CIIOCOOBI PEIICHUS 3a/1a4H;

- PUBOJIUTH KPUTHYECKHE apPTYMEHTHI, KaK B OTHOIIEHUH COOCTBEHHOT'O CYX/ICHUSI, TaK ¥ B OTHOIIICHUU
JEICTBUI U CYXKIEHUM IPYroro 4eioBeKa; - aHATM3UPOBATH U TIPEOOPA30BHIBAThH
MPOOJIEMHO-TIPOTHBOPEUUBEIE CUTYAIINN;

- BBIXOIMTH 332 PAMKH Y4€OHOT'O IPeAMETa U OCYIIECTBIISITH [IeIEHATIPABICHHBIN ITOMCK BO3MOXKHOCTH
IIHPOKOT0 MEPEHOCca CPECTB U CITIOCOOOB ICHCTBUS; - BBICTPauBaTh UHIUBUIYAJIbHYIO




00pa3oBaTebHYIO TPAEKTOPHIO, YIUTHIBAsE OTPAaHUUYCHHUS CO CTOPOHBI APYTHX YUACTHUKOB M PECYPCHBIE
OTHOILICHHUS; - MEHSATH U YIEPKUBAThH Pa3HbIE MO3UINH B [T03HABATENBHON JAEATEIbHOCTH
(OBITH y4eHHKOM U yuuTeseM; GopMyIupoBaTh 00pa30BaTENbHBIN 3aPOC M BBIOIHSATS
KOHCYJIbTaTUBHBIC PYHKIIMH CAMOCTOATEIFHO; CTABUTH MPOOJIEMY U pabOTaTh Hall €¢ PelICHHEM;
YIIPaBJISATH COBMECTHOM MTO3HABATENILHON ACSITEIBHOCTHIO U MOTYHHSATHCS).

Kommynuxamuenwie YY/[:

Obyuarowutics cmodcem:

- OCYIIECTBIIATH JETOBYI0O KOMMYHHKAIIMIO, KAK CO CBEPCTHUKAMH, TaK U CO B3POCIIBIMU (KaK BHYTPH
o0pazoBaTebHON OpraHU3alNy, TaK 1 32 e¢ IpeeiaMi); - IPU OCYIIECTBICHHU TPYITIOBON PabOTHI
OBITH KaK PYKOBOJAWTENEM, TaK U WICHOM IPOCKTHONH KOMaHbI B Pa3HBIX POJsX (TEHEpaTOPOM HIICH,
KPUTHKOM, UCTIOJTHUTENEM, IPE3EHTYIOUUM U T.1.);

- Pa3BEepHYTO, JIOTUYHO M TOUHO M3JIaraTh CBOIO TOYKY 3pEHUS C HCIIOIb30BAHUE aIeKBAaTHBIX (YCTHBIX U
MIMCbMEHHBIX ) I3bIKOBBIX CPE/ICTB; - pacro3HaBaTh KOHQJIUKTHBIE CUTYaIlUU 1
MPEI0TBPAIaTh KOH(JIUKTHI 10 UX aKTUBHOM (a3bl;

- COTJIACOBBIBAThH TIO3UIMH WICHOB KOMaH/Ibl B Mpoliecce paboThl Hajl OOIIUM MTPOIYKTOM/pElICHHEM;

- IPEACTABIATH MYOJIHMYHO Pe3yabTaThl MHANBUIYAIBHON U TPYITIOBON JAEATENLHOCTH, KaK Iepe]
3HAKOMOM, TaK U IIepe]l HE3HAKOMOM ayIuTOpUEH; - MOI0UpaTh MaPTHEPOB IS
JIeTIOBOH KOMMYHHKAIIUH, UCXOJISl U3 COOOpaKeHNH pe3yIbTaTUBHOCTH B3aUMOJICHCTBYS, a HE IMYHBIX
CUMIIaTHIA; - BOCIIPUHUMATh KPUTHYECKHE 3aMeUaHus KaK pecypc
COOCTBEHHOTO Pa3BUTHS;

- TOYHO B eMKO (POPMYIIUPOBATH KaK KPUTHYECKHE, TAK M 0JJOOPUTEIbHBIC 3aMEUaHHsI B aIpec IPYTUX
JOJIEH B paMKax JIeJIOBOM M 00pa3oBaTeIbHON KOMMYHUKAINHU, H30€erast Py 3TOM JIMYHOCTHBIX
OLIEHOYHBIX CYXKJICHUH.

IlpeaMeTHBbIE Pe3VJbTAThI:

Buinycknuk na 6azoeom yposme nayuumcsi.:

— JIEMOHCTPHPOBaTh Ha MPHUMEpPax pojib U MecTo (U3MKM B (POPMHUPOBAHHU COBPEMECHHOW HayJHOMH
KapTHHBl MHpPa, B Pa3BUTHH COBPEMEHHOW TEXHHUKH M TEXHOJOIMH, B NMPAKTHYCCKOW IeATSIbHOCTH
b1 )1 (97

— JIEMOHCTPHMPOBAThH Ha MPUMEpPaxX B3aUMOCBA3b MEKITY (PU3UKOH U APYTUMH €CTECTBEHHBIMHM HAyKaMH;
— yCTaHaBIIMBATh B3aMMOCBSI3b €CTECTBEHHO-HAYYHBIX SIBJICHWA W MPHUMEHIThH OCHOBHbBIE (hU3MUYECKUE
MOZENH I UX OIMCAHUS U OOBICHEHMUS;

— HUCHONB30BaTh HMH(MOpMANWIO (DU3NUIECKOTO COJCPKAHUS TPHU PEHNICHUU Y4YEOHBIX, MPAKTUYECKHX,
MPOEKTHBIX W HCCIIENOBATENLCKUX 3aJ1a4, MHTETPUPYS WHQPOPMAIUIO W3 Pa3WYHBIX HCTOYHUKOB H
KPUTHYECKHU €¢ OLICHUBAS,

— pa3nn4YaTh U yMETh HCIIOIb30BaTh B Y4EOHO-HUCCIIEAOBATENHCKON NESTENBHOCTH METOJbl HAYYHOTO
nmo3HaHus (HaOIroAeHUe, OlMCaHUe, U3MEPEHHE, SKCIICPUMEHT, BBIABMIKCHUE TMIIOTE3bI, MOACIHMPOBAHUE
U ap.) ¥ (OPMBI HAYIHOTO MO3HAHUS ((PaKThI, 3aKOHEI, TEOPHUH), IEMOHCTPUPYS Ha TIPUMEpPax UX POIlb U
MECTO B HAYYHOM TMO3HAHUH;

— TPOBOAWTH MPSIMbIE M KOCBEHHBIC HM3MCHEHHS (U3NYECKUX BEITUYWH, BHIOMpas HM3MEpUTEIbHBIC
NpHOOPBI C YYETOM HEOOXOJMMOM TOYHOCTH HM3MEPCHHM, TIIAHUPOBATh XOJ WU3MEPEHUH, MOIy4aTh
3HAYCHUE U3MEPSAEMOI BEJTMYMHBI ¥ OLICHUBATH OTHOCUTEILHYIO MOTPEITHOCTh M0 33JaHHBIM (HOpMyJiam;
— TPOBOAWTH MCCIICAOBAHMS 3aBUCUMOCTEH MEXKIY (U3MYECKUMHU BETMYMHAMU: TIPOBOJUTH U3MEPCHHUS
W ONpenensTh Ha OCHOBE WCCICAOBAHMS 3HAYCHHE TAPaMETPOB, XapaKTEPU3YIONUX JaHHYIO
3aBHCHUMOCTh MEX/y BEJIMUYUHAMH, U JCNATh BHIBOJ] C YYETOM MOTPEITHOCTH U3MEPCHHIA;

— HCTOJIB30BATh JUTS OMHUCAHMS XapakTepa MpOTeKaHus (PU3NISCKUX MPOIECCOB (PU3MUECKUE BETUIUHBI
U JIGMOHCTPHPOBAThH B3aUMOCBSI3b MKy HUMU;

— HCTOJIB30BATh JJIsl OMHUCAHUS XapakTepa MPOTEeKaHUs (HU3NISCKUX MPOLECCOB (PH3MUECKUE 3aKOHBI C
YUYETOM TPAHUI] UX TPUMEHHUITPUMEHUMOCTH;

— pemiath Ka4eCTBEHHBIC 3aJlaud (B TOM YHCIE U MEKIPEIMETHOrO XapakTepa): UCIONb3Ys MOJICIH,
(m3uueckre BEIWYMHBI M 3aKOHBI, BBICTPAWBATh JIOTHYECKA BEPHYIO IIEMOYKY OOBSCHEHHS
(moxazaTenbCTBA) MPEIIOAKEHHOT0 B 3a1a4e mpolecca (SBICHHS );

— pemiaTh pacyeTHbIC 3aJa4yd C SBHO 3aJJaHHOW ()M3WYECKON MOENbI0: Ha OCHOBE aHajH3a YCIIOBHS
3a/1a4¥l BBIJIENATh (PU3UUECKYIO MOJIENb, HAXOAUTh (PU3MYECKUE BETHMYMHBI M 3aKOHBI, HEOOXOUMBIE U
JIOCTaTOYHBIE JIJIS €€ PEIIeHHUS, TPOBOIUThH PACUYETHI U IPOBEPSTH MOIYICHHBIN pe3ybTar;




—  YYHUTHIBaTh TPAHUIIBI TPUMEHEHUS U3yYCHHBIX (DU3MUYSCKUX MOJEICH TTPH PeIiCHUH (PU3MICCKUX U
MEKIIPEIMETHBIX 3a7ay;
— HCIIOJIb30BaTh MH(POPMAIIUIO U TPUMEHSTH 3HAHHSI O IIPUHIIUITAX PaOOThl U OCHOBHBIX
XapaKTePUCTUKAX U3YyYCHHBIX MAIIMH, TPUOOPOB U APYTHUX TEXHUYCCKUX YCTPOUCTB IS PEIICHUS
MPAKTUYECKUX, YICOHO-UCCIICIOBATEIBCKUX M MTPOSKTHBIX 3a7ay;
- HCIIOJIb30BaTh 3HAHUS O (PU3MUECKUX 00BEKTAaX U MPOIIeCCaxX B MOBCEAHEBHOM JKU3HU IS 00eCIIeUSHUS
0€30I1aCHOCTH MPHU OOPAICHUH C MPUOOPAMU U TEXHHUYSCKUMH YCTPOMCTBAMH, JJIsi COXPaHCHHS
3JI0POBbBS M COOJIFOICHUS HOPM 3KOJIOIMUECKOr0 MTOBEICHUS B OKPYIKAIOIICH Cpefie, ISl IPUHSITHS
pElIEeHU B TOBCEAHEBHON KU3HU.

Mexanuveckue siBJICHUS

— pacio3HaBaTb MCEXAaHUYCCKHE SABJICHUSA U O6’I)SICH5[TI) Ha OCHOBC HMCHOLIIUXCS 3HAaHUII OCHOBHEIE
CBOICTBa WU YCII0BHUA TIPOTCKAHUSA OITHUX SIBJICHUH PaBHOMEPHOEC MW HEPABHOMCPHOC JBUIKXCHUC,
paBHOMEpPHOEC M PaBHOYCKOPEHHOE TPSIMOIMHEHHOE IBMKEHHE, OTHOCHUTEIBHOCTh MEXaHHYECKOTO
JIBUKCHUS, CBOOOJHOE TMaJICHUE TeJl, PABHOMEPHOE JIBIXKEHHE 110 OKPYXXHOCTH, HWHEPIHUS,
B3aHMOI[eﬁCTBHe TCJI, PCAKTUBHOC ABWKXCHUE, II€pCaada AaBJICHUA TBEPAbIMHU TEIaMH, KXKUIAKOCTAMU H
razaMu, aTMoc(hepHOe JaBJICHHUE, IIJIABAHUE TeJl, PABHOBECHE TBEP/IBIX TeJl, UMEIOIINX 3aKPEIJICHHYIO 0Ch
BpallleHus, KojiebaTelIbHOE JBMKCHUE, PE30HAHC, BOJTHOBOE JIBIKEHHE (3BYK);
— OIIKUChIBATHh U3YUCHHBIC CBOICTBA TEI U MEXaHUUYECKHE SABJICHUS, UCIIOJIb3YS (1)I/I3I/IquKI/Ie BCIIMYNHBI:
MyThb, IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHHE, ITEPHO1 00pallleH s, Macca Tejia, INIOTHOCTh BEIECTBa, CHjia
(cmta TSDKECTH, cujla YNPYrOCTH, CHJIa TPEHUs), JaBJICHWE, WMITYJIbC Tella, KUHETHYEeCKas JHEPTus,
TIOTEHITNAIbHAST DHEPTrHsl, MEXaHudeckas pabora, Mexanmdeckas moutHocTh, KIIJ| mpu cosepieHuun
paboThl C HWCIIONB30BAHUEM IPOCTOTO MEXaHW3Ma, CHJIa TPEHWs, aMIUIUTyAa, IEePHOJ W YacToTa
KojeOaHuil, UIMHA BOJHBI U CKOPOCTH €€ PacCHpOCTpaHEHUS; NPH OMHUCAHWUN TPABUIBHO TPAKTOBATH
(1)I/I3I/I‘ICCKI/II71 CMBICJI HUCIOJIB3YEMBIX BEIMYUH, HX 0603HaquI/I$I U CIWHUIBI HU3MCPCHUA, HAXOAWUTH
(dopMyJsIBl, CBS3BIBAIOIIME JaHHYI0 (HU3MYECKYIO BEIMYMHY C JOPYTMMH BEIWYMHAMH, BBIUUCIATH
3Ha4YeHUE (DU3UICCKON BETTUIMHEL,
— aHaJM3UPOBATh CBOMCTBA TEJI, MEXaHUYECKHUE SBJICHHS U MPOIECCHI, HCIOIb3Ys (DU3NYCCKUE 3aKOHBI:
3aKOH COXPAaHCHHsI PHEPTHH, 3aKOH BCEMUPHOT'O TATOTCHHUS, TIPUHITUAI CYIIEPIIO3UIINN CUJT (HaXOXKIIEHUE
paBHozeWcTByromel cuibl), I, II u III 3akonbl HeloTOHA, 3aKOH COXpaHEHHS HMMITyJIhca, 3akoH ['yka,
3akoH [lackais, 3akoH Apxumena; MPH 3TOM Pa3iiMuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €ro
MaTeMaTHIECKOE BRIPAKCHHCE;
— pasnuYaTh OCHOBHBIE TMPU3HAKKA W3YyYEHHBIX (DH3MUECKMX MOJENIeli: MaTepuaibHas TOYKa,
WHEepIaIbHas CHCTEMa OTCUETa;
— pemath 3a1a4d, UCHONB3yd (PpU3MYecKre 3aKOHBI (3aKOH COXpAHEHWS JHEPTHH, 3aKOH BCEMHPHOIO
Tsrorenusi, npuHuun cynepnosuuuu cui, I, II u III 3akoHpl HbproTOHA, 3aKOH COXpaHEHUS HMITYJIbCA,
3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (QOpPMYIbI, CBS3BIBAIOIINE (PU3MUECKHE BETHYHNHBI
(ryTh, CKOpOCTB, YCKOpEHHE, Macca Tella, IUIOTHOCTh BEIIEeCTBAa, CHIIA, AaBIICHHWE, WMITYJIhC Tena,
KHHETHYeCKas JHEprus, MOTEHIMallbHAs HSHEepPrus, MeXaHudeckas pabora, MeXxaHWdecKas MOIIHOCTb,
KIIJ] mpoctoro mexaHu3Ma, CHJIa TPEHHs CKONBKEHUsS, KOd(D(DHUIMEHT TpeHHs, aMIUIATY/a, TEPHOA H
gacTora KoieOaHWH, UIMHA BOJHBI M CKOPOCTH €€ PACIPOCTPAHEHHs): Ha OCHOBE aHaJM3a YCIIOBHS
3alauyl 3alUCHIBATh KPATKOE YCIIOBHE, BBIIENATH (PU3NYECKHE BEIHMYMHBI, 3aKOHBI W (OPMYIIHI,
HEOOXOAUMEIE IS €€ PEelIeHUs, TPOBOJUTh PACUETHI M OIEHUBATHh PEATbHOCTH MONyYE€HHOI'O 3HAYCHUS
(hm3MUecKol BETMYUHBL

TenJjioBbie siBJIEHUS
— pacmo3HaBaTh TEIJIOBBIC SBIICHUS M OOBICHATH Ha 0a3e MMEIOIINXCS 3HAaHUI OCHOBHBIE CBOMCTBA WIIH
YCIIOBHS IPOTEKAHUS 3TUX ABIeHU: MU dy3us, U3MEeHeHre 00beMa Tell TPHU HAarpeBaHUH (OXJIXKICHUN),
OoubIas CKUMaeMOCTh Ta30B, Mallas C)KMMAaeMOCTh JKHUJIKOCTEH M TBEPHbIX TEl;, TEIUIOBOE PaBHOBECHE,
WCIapeHne, KOHJEHCAIUs, IUIaBIIeHWe, KPHUCTaUIM3alus, KHUIIEHWE, BIAKHOCTh BO3AyXa, pPa3lIMYHbBIE
crocoObl  Terutonepenadn (TeIJIONPOBOAHOCTh, KOHBEKIWSA, W3IyYeHHE), arperaTHble COCTOSHUS
BEIIleCTBa, MOTJIONIEHNE YHEPTUU NP UCHAPEHUH JKHUIKOCTH W BBIIEIICHWE €€ MPU KOHACHCAIUHU Tapa,
3aBHUCHMOCTb TEMITEPATYPhl KUTICHHS OT IaBJICHUS;
— ONKUCHIBATh W3YYCHHBIC CBOWCTBA TEI WM TEIUIOBBIC SIBIICHHS, HCIIONB3Ys (DU3UYECKHE BEITUYUHBI:
KOJIMYECTBO TEIJIOThI, BHYTPEHHSSI SHEPTUs, TEMIEPATypa, YAeIbHas TEIJIOEMKOCTh BEIIECTBA, yeIbHas
TEIUIOTa TUIABJICHMSI, YJAEIbHAs TeIUIoTa IMMapooOpa3oBaHMs, YJACNbHAs TeIJIOTa CrOpaHUs TOIUIHMBA,
KO3((UIIUEHT TIOJIE3HOT0 JEHCTBUS TEIJIOBOrO JBHUTATEIS; MPU OINWCAHUHM TPABWIBHO TPaKTOBAThH
(bM3HYECKHII CMBICT HCIIONB3YEMBIX BEITUYHMH, WX OOO3HAUEHHUS W CIWHHIIEI M3MEPEHHs, HAXOAUTh



(opMyIBI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIWYMHY C JIPYTMMH BEITUYMHAMH, BBIYHCIATH
3HaYeHUE (PU3NIECKON BETUUNHBL;
— aHaJM3UPOBATh CBOWCTBA TeN, TEIJIOBBIC SBIEHUS W MPOLIECCHI, HCIONB3YSl OCHOBHBIC TOJIOKCHHUS
ATOMHO-MOJICKYJISIPHOTO YYEHUS O CTPOSHUH BEIECTBA M 3aKOH COXPAHEHUS DHEPTHH;
— pa3nn4aTh OCHOBHBIC NMPU3HAKK HM3YYEHHBIX (DPU3NYECKHUX MOJETed CTPOEHHs Tra3oB, KUIKOCTEH U
TBCPABIX TEII;
— MPUBOAUTH IPUMEPLI MPAKTHUYCCKOI'0 UCIOJIb30BaHUA (I)I/I3I/I‘ICCKI/IX 3HAHUH O TEMIOBBIX SIBJICHUAX
— pewmath 3aJadd, WCIOJIB3Ysl 3aKOH COXpPAaHEHHWS SHEPrHd B TEIUIOBBIX Ipoleccax W (QOopMyJbl,
CBA3BIBAIOIIINEC (l)I/I3I/I‘ICCKI/IC BCJIIMYHHBI (KOJ'II/I‘ICCTBO TCIUIOTBI, TEMIIEpaTypa, yA€IbHAad TCIIJIOEMKOCTb
BEIIECTBA, YJAENbHAas TEIUIOTa IUIABICHUS, yHeNbHas TeIuioTa NapooOpa3oBaHWs, yelbHas TeruioTa
CropaHHs TOIUIMBA, KOX(PQHIMEHT MOJE3HOTO ACHCTBHUS TEIUIOBOTO JIBUTATENsS): HA OCHOBE aHaIM3a
YCJIOBUS 33/1a4M 3alMCHIBATH KPATKOE YCIOBUE, BBIIACIATH (PU3UYECKHE BEIWYHMHBI, 3aKOHBI U (POPMYIIHI,
HeO6XOZ[I/IMBIe IJid €€ PCIICHUA, NPOBOAUTL paCyYC€Thl U OLUCHUBATH PCAJIbHOCTH IMOJIYUYCHHOI'O 3HAUCHUA
(pM3MUECKON BETMYUHBIL

DJieKTpUYecKne  MATHUTHBIE SIBJICHUS
— pacino3HaBaTh 3JICKTPOMArHUTHBIC ABJICHUA U O6T)SICH$ITB Ha OCHOBC MMCHOIINXCA 3HAHUM OCHOBHEIE
CBOMCTBA HJIN YCJII0OBUA MPOTCKAHUA DITUX SIBJICHUI: QJICKTpHU3anusa TEII, BSaHMOHeﬁCTBHe 3apAa10B,
AJIEKTPUUECKHI TOK M €ro JEHCTBHUS (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE), B3aUMOICHCTBUE MArHUTOB,
QJICKTpOMarouTHass MHAYKIUA, HeﬁCTBHe MAaramMTHOrO I10JIs1 Ha NPOBOJHUK C TOKOM M Ha IBHXXYIIYIOCSA
3apsAXKECHHYIO 4YaCTHIY, ﬂeﬁCTBHe QJICKTPUYCCKOT'O ITOJISI Ha 3apsiKCHHYIO YaCTHULy, 3JICKTPOMAarHUTHBIC
BOITHBI, MPSIMOJIMHEWHOE PACTIPOCTPAaHEHUE CBETA, OTPAXKEHUE U TIPEIOMIICHUE CBETA, IUCIIEPCHsI CBETA.
— COCTaBJIATb CXEMBbI JJICKTPUYCCKUX ueneﬁ C IMOCICAOBATCIbHBIM U TMapalICJIbHBIM COCIUHCHUEM
3JIEMEHTOB, pa3yinyas YCIOBHbIC 0003HAYCHUS DJIEMEHTOB DJIEKTPUUIECKUX IIerel (MCTOYHUK TOKa, KITHOY,
pE3HCTOp, PEOCTaT, IAMIIOUKa, aMIIEPMETP, BOIBTMETP).
— HCIOJIb30BATh ONITHYECKHE CXEMBI ISl IOCTPOCHHS H300paKEHNH B TIOCKOM 3epKaJie U coOuparomieit
JIMH3E.
— ONHCBHIBaTh M3YYCHHBIC CBOMCTBA TEN M DSJIEKTPOMATrHUTHBIC SBICHUS, HCIONB3YS (U3MUECKUE
BEJIMYMHBL: VIEKTPUYECKUM 3apsi, Ccula TOKa, JJIEKTPUUECKOE HAIpPSKEHUE, DIIEKTPUUECKOe
CONIPOTHBIICHHE, yACIbHOE CONPOTHUBJICHHE BEIIECTBA, padOTa 3JIEKTPUUYECKOrO MO, MOLIHOCTh TOKa,
(OKyCHOE paccTOSHUE U ONTHYECKAsl CUIIA JIMH3BI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4yacToTa CBETa; NPH ONMCAHUM BEPHO TPAaKTOBAaTh (M3MUECKUH CMBICI HCIIOIb3YyEMBIX BEIMYUH, HX
0003HaYeHHs] U EOUHMIBI H3MEPEHUs; HaXOAUTh (HOpMyJbl, CBS3BIBAIOIIME MAHHYIO (DU3HYECKYIO
BEJINYMHY C APYTUMH BETMYUHAMHU.
— QAHAJINM3UPOBATH CBOMCTBA TeJ, JIEKTPOMArHWTHBIC SIBICHHUS U IIPOLIECCHI, HCIONAb3yd (U3NUECKHE
3aKOHBI: 3aKOH COXPAHEHHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Oma Al ydacTka Lenu, 3akoH JDxoyss-
Jlenna, 3aKOH MPSIMOJIMHEHHOI'O PaCIpPOCTPAHEHHUS CBETA, 3aKOH OTPAXKEHUS CBETa, 3aKOH MPETOMIICHUS
CBETAa; IPHU 3TOM Pa3IMYaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U €0 MaTEMATUYECKOE BBIPAYKEHNE.
— IPHUBOAUTH IPHUMEPHI MPAKTUYECKOIO HCIOIb30BAHUS (PU3MUECKUX 3HAHUI O 3JIEKTPOMATHUTHBIX
SIBIICHUSIX
— pewarth 3aJadd, UCHONB3Ys (U3MUecKHe 3aKOoHbI (3akoH OMa Ui ydyacTKa LenH, 3aKoH JDxoyns-
Jlenna, 3aKOH MPSIMOTMHEHHOTO PacIpPOCTPAHEHHS CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH IPETOMIICHUS
cBera) W (OPMYIBI, CBS3BIBAIOIINE (PU3NYECKHE BEIMYHMHBI (CHJIa TOKAa, AJIEKTPHUYECKOE HampspDKEHUE,
JNEKTPUYECKOE CONPOTUBJICHUE, YIEIbHOE COIPOTHUBIICHUE BEIIECTBA, PabOTa 3JIEKTPUYECKOro IOJI,
MOIIHOCTh TOKa, (JOKYCHOE PAaCcCTOSIHME U ONTHYECKAas CHJIA JMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH,
IUIMHA BONHBI M d4acrora cBera, (OpPMyNBl  pacyera  3JEKTPHUUECKOrO  CONPOTHUBIICHUS
MIPUIIOCIIEAOBATEILHOMUIIAPAJUICIEHOM COSAMHEHNH MIPOBOAHMUKOB): HA OCHOBE aHAJIN3a YCIOBHS 3aauu
3aIMCBIBATh KPAaTKOE YCIOBHUE, BBIAEIATH (PU3UUECKHE BEINYMHBI, 3aKOHBI U (DOPMYIbI, HEOOXOIUMBIE
IUISl ee PELICHUs], MIPOBOAUTH PACUEThl M OLIEHUBATH PEAJbHOCTH IMOIYYEHHOrO 3HA4YECHUS (U3MUYECKOU
BEJINYMHBI.

KBaHTOBbBIE sIBJICHHMS

— pacIio3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSACHITH HA OCHOBE MMEIOIINXCS 3HAHUH OCHOBHBIE CBOWCTBA
WIN YCJIOBHS NMPOTEKAHUS THX SBJICHUN: €CTECTBEHHAS! M MCKYCCTBEHHAsl PaJllOaKTUBHOCTD, O-, - U Y-
W3JTY4EHUs], BOSHUKHOBEHHU € JINHEWYATOro CIIeKTpa U3JTydeHHs aToMa;
— OINHUCHIBAaTh M3YYCHHBIE KBAHTOBLIEC SIBJICHUS, MCHONB3Ys (QHU3MUECKUE BEMUMHBI: MAacCOBOE YHCIIO,
3apsI0BOe YHMCIIO, MEpUOJ Toilypacnaja, dHeprus (OTOHOB; NMPH ONMCAHUM IPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICI HCIONb3YyEMBIX BEIMYMH, MX OOO3HAUEHHMS M EAWHUIBI HM3MEPEHHs; HAXOIUTh



(opMyIBl, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIWYMHY C JAPYTMMH BEITUYMHAMHM, BBIYHCISTH
3HaYeHUE (PU3NIECKON BETUUNHBL;
— aHAJIM3UPOBATh KBAHTOBBIC SIBJICHUS, HCIONB3ysd (HU3MUECKHE 3aKOHBI M TOCTYNATBI: 3aKOH
COXpaHEHHs YHEPTUH, 3aKOH COXPAaHEHHSI DIICKTPHUUECKOTO 3apsaa, 3aKOH COXpaHEHUs] MACCOBOTO YHCa,
3aKOHOMEPHOCTH M3Iy4YeHUs] M TMOIJIOMIEHHS CBeTa aTrOMOM, IIpU 3TOM pasinyaTh CIOBECHYIO
(hOpMYITUPOBKY 3aKOHA U €0 MaTEMAaTHIECKOE BBIPAKEHHE;
— pa3nnuvaTh OCHOBHBIE MPU3HAKYU TNIAHETAPHON MOJIENIN aTOMa, HYKJIOHHOH MOJIENIN aTOMHOTO SIpa;
— IIPUBOIMUTHL IPUMEPHI MPOSABIEHUS B IMPUPOAE U MPAKTHYECKOI'O UCIIOIL30BAHUS PaJIUOaKTHUBHOCTH,
SIICPHBIX U TEPMOSIJIEPHBIX PEaKINi, CIIEKTPAIILHOTO aHAaJIH3a.

DJieMeHThI aCTPOHOMMHU
— YKa3bIBaTb Ha3BaHUWA ILUIAHCT ComnueuHon CHUCTCMEI; pa3jindyaTb OCHOBHLIC IIPU3HAKU CYTOYHOI'O
BpallleHus 3Be3AHOT0 Heba, BrkeHus JlyHsl, ColHIa U TUIaHET OTHOCUTENLHO 3BE3]I;
— TIOHHUMAaTh pas3indyusd MCKIY FeHHOHeHTpH‘IeCKOﬁ u I‘eOHeHTpI/I‘IeCKOf/’I CUCTEMaMU1 MUpa,

Buinycknux Ha 6a3080M yposHe noayuum 603MOICHOCHIb HAVYUMbCSL:

—  NOHUMAMb U OOBACHAMb YETOCMHOCb UBUYECKOU MEeOPUU, PA3TIUYAMb SPAHUYbL ee NPUMEHUMOCTU
U Mecmo 6 psidy Opyeux (usuHecKux meopuil,

—  gr1ademv npuemamiy NOCMpPOeHUs MeOPemuU4ecKux 00KA3amerbCms, a maKice NPOSHO3UPOBAHUS
ocobennocmeti NPOMeKaHUsL PUUECKUX SAGNEHULL U NPOYECCO8 HA OCHOBE NOLYYEHHBIX MeOPEemU4ecKux
86180008 U 0OKA3AMENbCME,

—  Xapakmepuzo8amv CUCTEMHYIO C8513b MeNCOY OCHOBONONALAIOUUMU HAYYHBIMU NOHATMUSIMU.
NPOCMPAHCMBO, 8peMsl, Mamepus (6ewecmeo, noie), Ogudicenue, Cud, IHepeus,

—  gblOBUCAMb SUNOMESbL HA OCHOBE 3HAHUS OCHOBONOIAAIOWUX PUULECKUX 3AKOHOMEPHOCHEN U
3AKOHO8;

—  CaMOCMOosImenbHO HAAHUPOBAMb U NPOBOOUMb (PUUYECKUE IKCREPUMEHMbL,

—  Xapaxmepuzo8amv 2noOANbHbIE NPOOIEMbL, COSWLUE NEPed Yel06eYeCmBOM. IHEPLEMUYECcKUe,
chipbesble, IKON0UYECKUE, — U POTb (PUIUKU 6 PEULeHUL IMUX NPoDIeM;

—  pewamsv RPpaKmuKo-opUeHmMupoBaHHblE KAYeCmeeHHble U paciemuble Qusuyeckue 3a0ayu ¢ bl60pom
Gusuueckol Mooenu, UCNOIb3YSA HECKOMLKO PUULECKUX 3aKOH08 U (hOPMYI, CEAZBIBAIOUUX UIGECHIHbIE
QusuuecKkue erUUUHbL, 8 KOHMEKCTE MENCTIPEOMEMHBIX CBs3ell;

—  00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTUKU UZYYEHHBIX MAWUH, RPUOOPOS U MEXHUYECKUX
yCmpoucma;

- 00BACHAMb YCI08US NPUMEHEHUS (DU3UUEeCKUX Mooenell npu peuleHuy Qu3UYecKux 3a0ay, Haxooums
A0eK8amHyI0 NpeONoNHCeHHOU 3adaye @husuyeckylo Mooels, paspewams Hpobiemy, KaKk HA OCHO8e

UMEIOWUXCSL 3HAHUL, MAK U NPU NOMOWU MEMOO08 OYEHKU.
Mexannueckue siBJeHHUS

—  UCNONb308aMb HAHUS O MEXAHUYECKUX AGNEHUAX 8 NOBCEOHEGHOU HCU3HU OJisl 0becneyeHus
bezonacnocmu npu obpawjenuy ¢ npudOPaMu U MEXHUYECKUMU YCMPOUCMEAMU, OISl COXPAHEHUs
300p08b5 U COONOOEHUS HOPM IKOJIO2UUECKO20 NOBEOCHUS 8 OKpYICarowell cpeoe, npusooUms npumepsl
NPAKMUYecKo20 UCNOAb308AHUA PUUYECKUX ZHAHUL O MEXAHUYECKUX ABNEHUAX U QUIUYECKUX 3aKOHAX,
npuMepbl UCNOIL308AHUSL 60300HOBIAEMBIX UCHOYHUKOE IHEPSUL; IKOOSUUECKUX NOCIe0CBUL
UCCe008aHUSL KOCMUYECKO20 NPOCMPAHCE,
—  pasnuuamo 2paHuybl RPUMEHUMOCIU QUULECKUX 3AKOHO8, NOHUMAMb 6Ce00wull Xapakmep
@dyHOamenmanvHbiX 3aKOHO8 (3AKOH COXPAHEHUSL MEXAHUYECKOU DHEP2UL, 3aKOH COXPAHEHUs UMNYTIbCA,
3GKOH 8CEMUPHO20 MALOMEHUS) U OSPAHULEHHOCMb UCNOAb308AHUS YACTHBIX 3aKOH06 (3aKkoH [ VKa,
Apxumeda u op.);
—  HaxoOumv a0eK8amuyr npeodioNiCeHHol 3a0aue Gu3u4ecKyo Mooeib, paspeuams npooiemy KaxK Ha
OCHOBE UMEIOWUXCS SHAHUL NO MEXAHUKE C UCNOTb3068AHUCM MATNEMAMUYLECK020 annapama, max u npu
NOMOWU MEMOA08 OYECHKU.

TennoBble siBJIeHUS
—  UCNONb308AMb 3HAHUSL O MENLOBbIX AGNEHUAX 8 NOBCCOHEGHOU JHCUSHU 0151 0becnedeHus: 6e30NacHocmu
npu oopawjeHuu ¢ npubopamu U MexXHU4eCKUMU YCmpoucmeamu, 0Jis COXPAHeHUsi 300p06bs U
COONIOOEHUSI HOPM IKOJ02UYECKO20 NOBEOCHUs 6 OKpYIIcaiowell cpede; npueooums npumepbl
9KONI02UHECKUX NOCIeOCMBUL pabombl Osuzamencti GHYMpeHHe20 C2opanus, menioguix u
2UOPOINEKMPOCMAHYULL,



—  pasnuuamo 2paHuybl RPUMEHUMOCIIY QUUYECKUX 3AKOHO8, NOHUMAMb 6Ce0bwull xapakmep
@dyHOamenmanvHblX PUIUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs IHEP2UU 8 MENJIOBbIX NPOYeccax) u
02PAHUYEHHOCTb UCHONIb308AHUS YACIMHBIX 3AKOHO8,
—  HAxo0umuv a0eK8amHyr npeodloNCeHHOU 3a0aue Gu3u1ecKyo MoOelb, paspeuams npooiemy KaxK Ha
OCHOBE UMEIOWUXCS SHAHULL O MENJIOBbIX AGNEHUAX C UCTIONb308AHUEM MAMEMAMUYECKO20 annapamd,
MAxK u npu NOMOuU Memoo0o8 OYeHKLU.
DJIeKTPUYECKUE U MATHUTHBIE SIBJICHUSI
—  UCNONBb308aMb 3HAHUSL 00 INEKMPOMASHUMHBIX AGNEHUAX 8 NOBCEOHEBHOU HCUZHU OISl 0OeCneyeHs
bezonacrnocmu npu obpaujenul ¢ nPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU, 0I5l COXPAHEHUs!
300pP06bs U COOMOOEHUSL HOPM IKOTIO2UUECKO20 NOBEOCHUS 8 OKPYIICalowell cpede, npueooums npumepbl
GAUSHUS DNEKMPOMACHUMMHBIX USTYYEHUL HA JHCUBBIE OPSAHUIMBL,
—  pasuuamo SpaHuybl RPUMEHUMOCIIU QUUYECKUX 3AKOHO8, NOHUMAMb 6Ceobuull Xxapakmep
dyHOaMEHnMAanbHBIX 3AKOH08 (3AKOH COXPAHEHUsL INEKMPULECKO20 3apsioa) U 0SPAHUYEeHHOCb
UCHONBb306ANUS YACHBIX 3aK0H08 (3akoH Oma 015 ywacmka yenu, 3akon [picoyas-Jlenya u op.);
—  UCNONb308aMb NPUEMbL NOCMPOEHUS PU3UYECKUX MOOeel, NOUCKA U POPMYTUPOBKU OOKAZAMENbCIE
6bI0GUHYMBIX SUNOME3 U MEeOPEeMULECKUX 8bI80008 HA OCHOBE IMNUPUYECKU YCMAHOBIEHHbIX (DaKmos,
—  HAxXo0umv a0eK8amHyI NPeoloNCeHHOU 3a0auie Gu3ULecKyio MOOelb, paspeulams npooiemy KaxK Ha
OCHOBE UMEIOWUXCS 3HAHUTL 00 DNEKMPOMASHUMHBIX SGLEHUSX C UCNOTb308AHUEM MAMEMAMUYECKO20
annapama, max u npu NOMouU Memooo8 OYeHKU.
KBanToBbBIE SIBJIEHUSA
—  UCNONb308aMb NOYUEHHBIE 3HAHUSL 8 NOBCEOHEGHOI JICUSHI NPU 0OpaAUeHUY ¢ npubopamu u
MEXHUYeCKUMU YCMPOUCMEAMUY (CYEMYUK UOHUSUPYIOWUX YaCmuY, 003uMemp), 05t COXPaHeHUs!
300P06bs U COONIOOCHUSI HOPM IKOJIOSUUECKO20 NOBEOCHUS 8 OKPYICalouell cpeoe;
—  COOMHOCUMb IHEP2UIO CE53U AMOMHBIX 80ep ¢ 0eheKmom Macchol;
—  NpUBOOUMb NPUMEPLL GAUSHUSL PAOUOAKTNUBHBIX UTYYEHUL HA JICUBbLE OP2AHUMbL, NOHUMAMb
NPUHYUN 0elicmaust O03UMempa U Paziuyams YCio8ust €20 UCHONb308AHUS,
—  NOHUMAMb IKOI0UYECKUEe NPODIEeMbL, BOZHUKAIOWUE NPU UCTOTb30BAHUL AMOMHBIX
INEKMPOCMAHYULL, U NYMU PEUleHUst IMux npooiem, NEPCReKMuBbl UCHOTb30BANUS YIPABISEMO20
MepMOsI0epHO20 Cunmesa.
DJIeMeHTBI aCTPOHOMMH
—  yKazvleamuv oOwue COUCMEA U OMAUYUSL NIAHEM 3eMHOU PYNNbL U NIAHEeM-2USAHMO8, MATbIX Mel
Conneunoti cucmemvl u OOILUWUX NIAHEN,; NOJb306AMbCSL KAPMOU 36€30H020 Heba Npu HAOII0OEeHUSIX
36€30H020 Heba,
—  Pasnuuamov OCHOBHbIE XAPAKMEPUCMUKY 36€30 (paszmep, Ygem, meMnepamypa) COOmHOCUmMb Yeem
38€30bl C ee meMnepamypol;
—  paznuuams eunomeswt 0 npoucxodicoeruu CONHeUHOU CUCEMDL.

! KprLlGOM BblOe/IeH mamepuai, He 6blHOCﬂu4ul:ZCﬂ Ha umoecosyro ammecmayuio.
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