Iupektop CocpoHoB
HaTanbs AnekceeBH

TITOSICHUTEJ/IBHASA 3AIIMCKA
K paboueii mporpaMMe BHEYPOYHOH /IeATe/TbHOCTH
no ¢usuke ana 11 knaacca

Pabouasi miporpamMMa BHeypOuHOM JesitebHOCTH TiI0 (usuke i 11 kiacca
paspaboraHa Ha ocHoBe: ®PeziepaTbHOrO TIOCYJApPCTBEHHOTO 00pa30BaTe/ILHOTO
CTaHJapTa cpefHero o06ijero o0Opa3oBaHWs, YTBEP)KIEHHOTO  IIPUKA30M
MunobpHayku oT 17.05.2012 Ne 413; [IpumepHONW OCHOBHOM 0Opa3oBaTeIbHOU
rporpaMMbl  cpefiHero o01ero o6pa3oBaHus, 0/00peHHOW MUWHHCTEPCTBOM
npocBeljennss Poccuiickon  @Pepepaumu  12.05.2016 mnpotokon Ne 2/16
(https://fgosreestr.ru); Paboueii mnporpammsl 1o ¢wusuke. 11 kmacc / Coct. H.C.

neik. — M.: BAKO, 2018.- 48 c. — (Paboume mporpammel); OcHOBHOM

obpa3oBarenpbHOM TIporpamMmbl CpefHeM IITKOJIbI Ne 66, yueGHOro rmiaHa
Cpepneti mikosbl Ne 66 Ha 2023-2024 yuebHbIl TOA,.

ManHast pabouast mporpaMMa pa3paboTaHa B COOTBeTCTBHM ¢ PeepanbHbIM
3akoHOM OT 29.12.2012 roma Ne 273-®3 «O6 oOpa3oBanuu B Poccuiickoit
@epepauun» U DepepanbHbiM 3aKOHOM 0T 31.07.2020 Ne 304-®3 «O BHeceHUU
n3MeHeHui B @enepanbHbIi 3aK0H ««O06 obpa3oBanuu B Poccutickoii ®emepaliyim»
10 BOIPOCAM BOCTIMTaHUSI O00yUalol[UXCS», CAHWUTAPHO-3MHAEMHOJIOTHYeCKUMU
npaswiamMu U HopMmatuBamu  CanlluH  2.4.3648-20 «CaHuTtapHoO-
MUIeMHO0JIOTUYeCKHe TpeboBaHWsI K OpraHu3alysM BOCTUTAHUS W 00yueHWUs,
OT/IbIXa U 03/]0POBJIEHUS JileTell U MOJIOZAEXKU», YTBeP)KJeHHbIMU [locTaHOB/IeHHEeM
['MaBHOTO rocyapCTBEHHOTO CaHUTApHOro Bpaya Poccuiickon ®epepaiuu oT 28
ceaTsiops 2020 r. Ne 28, CanllmH3.1.3597-20 «IIpodunaktika HOBOMU
KopoHaBupycHoM uHpekmu (Covid-19)».

Pabouas rporpamMMa BHEYPOUHOM iesiTe/IbHOCTH TI0 ¢u3uke Ayst 11 Kmacca
OpHEeHTHPOBaHa Ha yueOHO-MeTOAMUeCKui KOMIUIeKC MSKUIlleBa U Jip., C OMOpPOM
Ha y4eOHUKU:

dusuka, 10 knacc: yueb. g/1s 06111eobpa3oBaT. opraHu3aiyii: 6a30Bbiii ypoBeHb /

I''d. Mskumes, b.b. BbyxoBues, H.H. Corckuii; mnog pepakiuend H.A.


https://fgosreestr.ru/

[TapdenTreBoii — 2-e u3g. - [IpocBeienue, 2016. — 416 c. : un. — (Knaccuueckuii
KYpC).

dusuka. 11 kmacc: yueb. gy obieobpa3oBar. opraHu3aiuyii: 6a30BbIl YPOBEHb
/T'.S1. Mskuiues, b.b. Byxosue, B.M.Hapyrun; nog pez. H.A. TlapdenTreBol. — 2-
e uzfl. - [Ipoceenienue, 2016. — 432 c. : uin. — (Knaccuueckuit Kype).

[Tporpamma paccuntaHa Ha 34 yueGHbIe HeJiend, 1 yac B HeJjeJmio.

INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSI ITIPOI'PAMMBI IIO
®UN3UKE HA YPOBHE CPEJHET' O OBIIIET'O OBPA30BAHUSA
(11 kn1acc)

OcBoenne yueOHOro mpeaMera «®PusnMka» Ha YpOBHe CpeAaHero o0Iiero
obpa3oBaHust (6a30BbIii ypOBeHb) JO/DKHO 00ECTIeurTh [JOCTYKEHHE CrelyHOIIX
JTMYHOCTHBIX, MeTarpeAMEeTHBIX U TIPeIMETHBIX 00pa30BaTeIbHBIX Pe3y/IbTaToB.
JIMYHOCTHBIE PE3YJ/IBTATBI

JIMUHOCTHBIE pe3y/bTaThl OCBOEHHs yueOHOro mpeamera «®Dusmka» AO/DKHBI
OTpa)KaTb T'OTOBHOCTb M CIIOCOOHOCTH 0OydYaromUXCcsi PYKOBOJACTBOBAThLCS
chOpMUPOBaHHOM BHYTPEHHEM TMO3ULMed JIMUHOCTH, CHUCTEMOU L|eHHOCTHBIX
OpUeHTal[iii, TIO3UTHUBHLIX  BHYTPEHHUX  yOeXAeHWUW, COOTBETCTBYIOIINX
TPAJIUL[MOHHBIM 1[€HHOCTSIM POCCHUMCKOTO 00Il[eCcTBa, pacIIMpeHue >XU3HEeHHOTrO
OTbITa U OIbITA JIesTeIbHOCTH B TIpOLiecce peaju3alldd OCHOBHBIX HarlpaBjIeHUM
BOCTIMTATe/TbHOU JIesiTe/IbHOCTU, B TOM UKCJIe B YaCTH:

1) rpakgjaHCKOro BOCHUTAHUSA:

c(hOpMHUPOBAHHOCTb TPAYKJAHCKOM TIO3ULMKA 00yUaroIierocsi Kak akTUBHOTO U
OTBETCTBEHHOTO UjleHa POCCHUICKOTO 00IIeCcTBa;

MPUHATHAE  TPAJUI[MOHHBIX  OOI[eUe/IOBeUeCKMX  TI'YMaHUCTHUECKUX U
JleMOKpaTHUUeCKHX 11eHHOCTel;

TrOTOBHOCTh BECTM COBMECTHYIO [lesiTeJIbHOCTh B WHTepecax T'PaKJaHCKOTo
o0I1lecTBa, yuaCTBOBaTh B CaMOYIIpaBieHUH B 00pa30BaTe/IbHOM OpraHu3aliy;

yMeHHe B3auMO/IeliCTBOBATh C COI[Ma/bHBIMU UHCTUTYTaMU B COOTBETCTBUM C
ux GYHKIUAMU U Ha3HaAUeHUeM;

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOM ZiesITe/TbHOCTH;

2) HIaTPHOTHYECKOT0 BOCTIMTAHUA:

chOpMHUPOBAaHHOCTb POCCHUMCKOM IpakjaHCKOW UeHTUYHOCTH, MaTPUOTU3MA;

[[EHHOCTHOe OTHOIlIeHWe K TOCY/apCTBEeHHbIM CHUMBOJIaM, [JOCTYKEHUSIM
POCCUHCKUX YUEHBIX B 00/1aCTH PU3UKU U TEXHUKU;

3) AYXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHMSA:

cchOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUUECKOTO MOBe/IeHNsI;

CrIoCOOHOCTh OLIEHWBAaTh CUTYal[MI0 U TMPUHUMAaTh OCO3HAaHHBIE pelleHus,
OpPUEHTHPYSICh Ha MOpa/IbHO-HPAaBCTBEHHbIE HOPMblI U 1I€EHHOCTU, B TOM UHC/Ie B
JlesITeTbHOCTU YUEHOT0;

OCO3HaHMe JIMYHOTO BKJIaZla B TIOCTPOEHHe YCTOMUMBOTrO Oy/yIiero;

4) 3CTeTHUECKOr0 BOCIIUTAHHSA:



3CTeTUUeCKOe OTHOIIeHWe K MUPY, BK/IIOYasi 3CTETUKY HayuHOTO TBOPYECTBa,
npucyiero Gpusnyeckoi Hayke;

5) TPYAOBOro BOCIUTAHMS:

MHTepeC K pa3/iuyHbIM cdepaM MNpodecCuoHaIbHOW [edaTe/lbHOCTH, B TOM
yKc/ie CBSI3aHHBIM C (DHM3UKOU M TEXHUKOM, yMeHHe COBepIlaTh 0CO3HAHHBIA BbIOOD
Oyayiieii mpodeccuu U peanu30BbIBaTh COOCTBEHHbIE YKU3HEHHbIE TIIaHbl;

TOTOBHOCTh U CIIOCOOHOCTH K 0Opa3oBaHMIO U caM00bOpa3oBaHUIO B 00acTH
(Y3UKY Ha NPOTSDKEHUU BCeH XKU3HU;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

c(OpMUPOBAHHOCTb 3KOJIOTUYECKOW KY/IbTYPhl, OCO3HaHWE TI100a/bHOTO
XapakTepa 3K0JI0TH4eCcKuX mpobsiem;

TJIaHUPOBaHKe U OCYILeCTB/IeHUe JeMCTBUU B OKPY’Karollleld cpefie Ha OCHOBe
3HaHUS Lje/leld YCTOMUMBOTO Pa3BUTHS Ue/ioBeYeCTBa;

paciivpeHre OmbITa JesiTeTbHOCTA SKOJOTMYeCKOW HamnpaB/JeHHOCTH Ha
OCHOBe MMEIOIIUXCsl 3HaHU M0 (DU3KKe;

7) IeHHOCTH HAayYHOT'0 MO3HAHUA:

Cc()OpMUPOBAHHOCTb MMPOBO33DEHUs, COOTBETCTBYIOILLETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3NUECKOMN HayKH;

OCO3HaHWe LIeHHOCTW Hay4yHOW [lesTe/lbHOCTH, TOTOBHOCTb B TIpoLiecce
n3yueHus1 GU3UKU OCYIIeCTBSITh IMPOEKTHYIO U MCCIeI0BATE/IbCKYIO [1esTeTbHOCTh
VHJVBU/lya/IbHO U B TPYTIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATbBI
ITo3HaBaTe/bHBbIE YHUBEpPCa/IbHbIe yueOHbIe AeiiCTBHSA
Bba3oBble jioruuecKue AeiiCTBUA:

CaMOCTOSITeTbHO  (pOpMYyJMpOBaTh W aKTyaJM3upoBaTh  IpoOyiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

orpeJieNiiTh 1ieJid JleSITeJIbHOCTH, 3aZlaBaTh TMapaMeTpbl U KDUTEPUM UX
JIOCTVDKEeHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHMBOPEUUs B paCCMaTprBaeMbIX (hH3UUeCKUX
SIBJIEHUSIX;

pa3pabaThiBaTh IJlaH pellieHusi MpobsieMbl C yU4ETOM aHa/lv3a UMeRIIUXCS
MaTepHa/IbHbIX U HeMaTepHabHbIX PeCypCOB;

BHOCUTb KOPPEKTHUBHI B [IeITe/IbHOCTb, OL[€HMBATh COOTBETCTBUE pPe3y/bTaTOB
L[e/15IM, OLleHUBaTh PUCKU TOC/IeCTBUM JesiTeTbHOCTH;

KOOPDAVHUPOBATh U BBIMOMHATH PabOTy B YCIOBUSX peanbHOr0, BUPTYaJbHOTO
Y KOMOMHHMPOBAHHOTO B3aUMO/IECTBYS;

pa3BHBaTh KpeaTUBHOE MbIILIJIeHHe TIPY pellieHnH XKU3HEeHHBIX pobieMm.
ba3oBble HcceaoBaTe/IbCKHeE JeHCTBUA:

BJaZieTh HAayYHOW TepPMUHOJIOTHEeN, K/IOUeBbIMU TMOHATUSIMU U MeTO/aMU
(bY3UUeCKOr HayKu;

B/Ia/IeTh HaBbIKaMU yueOHO-UCC/IeIoBaTeIbCKOM M TIPOEKTHOM /IesITe/TbHOCTH B
obsacTy (pU3MKHU, CrIOCOOHOCTBI0O YW TOTOBHOCTBIO K CaMOCTOSITE/TBHOMY TTOUCKY
METO/IOB peIlleHus: 3aJau (U3UUeCKOro COZiep)KaHusl, TPUMEHEHHUI0 pa3/InuHbIX
METO/IOB TT03HaHMS;



BMa/IeTb BHUAMH [IeATeTbHOCTH TI0 TIOJNyUeHWUI0 HOBOTO 3HAHUS, ero
WHTepIipeTaliyd, TpeoOpa30BaHWI0 YW TIPUMEHEHHWI0 B Ppa3/IMuHbIX yueOHbIX
CUTYyaI[UsX, B TOM UHCJIe TIPU CO3/IaHUM yUeOHBIX TIPOEKTOB B 00/1aCTH (DHU3UKH;

BBLISIBJIITb  TIPUUMHHO-CJ/Ie[ICTBEHHbIE CBSI3M M aKTyaJu3WpoBaTh 3afiauy,
BbIZIBUTaTh TUIIOTE3Y €& pellleHuUs], HAXOJUTb apr'yMeHThI JIjisl l0Ka3aTebCTBa CBOUX
yTBEP>K/IeHUM, 3a/laBaTh MapaMeTphbl U KPUTEPUH PellleHus;

aHa/IM3MpOBaTh TIOJIydeHHble B XOJ/le pelleHus 3aflaud  pe3y/IbTaThbl,
KPUTHUYECKU OIleHMBaTh MX JOCTOBEPHOCTb, TIPOrHO3MPOBATh M3MEHEHHEe B HOBBIX
YCJIOBUSIX;

CTaBUTb U (OpMy/nMpoBaTh COOCTBeHHbIe 3aZiaud B 00Opa3oBaTe/bHOM
JesiTe/IbHOCTH, B TOM UHCJIe TIPU U3YUeHUH (PU3UKY;

JaBaTh OL[EHKY HOBBIM CUTYal[UsiM, Ol[eHUBaTh MPHOOPETEHHBIH OIIBIT;

yMeTb TIePeHOCUTb 3HaHUs 10 (u3MKe B TIPaKTUUeCKyr0 00/1acTh
JKU3HelesITe/IbHOCTH;

yMeTb UHTeTPHUPOBaTh 3HaHHS U3 Pa3HBIX MPeAMETHBIX 00/1acTel;

BBLIZIBUTATh HOBbIE WJIeU, Tpe/ijiaraTh OpUruHabHble MOAXO0/bl U PellleHus;

CTaBUTD MPOOIEMBI U 3a/lauH, [IOMYCKAIOII[e a/lbTePHATUBHBIE PeIleHMs.
Pabora c uadopmanmeii:

B/aZieTh HaBbIKaMU TIO/lydeHUs1 MHGOPMaIMM (U3UUeCKOr0 COZiepyKaHus W3
HMCTOYHUKOB PpAa3HbIX THUIIOB, CAaMOCTOSTEJIbLHO OCYIIEeCTBSTh TIOWCK, aHa/Iu3,
CUCTeMaTH3aldi0 U UHTeprpeTaluio WHGOpMalMy pa3/IMuHbIX BUJOB U ¢opMm
Tipe/ICTaB/IeHuUSI;

OLIeHMBaTh JOCTOBEPHOCTh MH(OPMALIUY;

WCTIO/Tb30BaTh  CpeACcTBA  MH(MOPMALIMOHHBIX W KOMMYHUKAIJMOHHBIX
TEXHOJIOTWA B pellleHWd KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpraHU3al[MOHHBIX
3ajau ¢ cobJtroleHreM TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30I11aCHOCTH, TUTHEHBI,
pecypcocOepexeHHs], TPaBOBBIX M ITUUECKHX HOPM, HOPM HMH(OPMAIMOHHOU
0e3011aCcHOCTY;

co3/laBaTh TEKCThl (PU3NUECKOTO Coj/iepkaHusi B pa3/MuUHbIX (PopmaTax C
yUETOM Ha3HaueHUs MHMOPMalUX U 1[e/IeBOl ayAUTOpHH, BbIOHpasi ONTHMAaIbHYIO
dbopmMy Tipe/icTaB/ieHYs U BU3ya/ld3al|uHu.

KoMMyHHKaTHBHBIE YHHBEpPCA/IbHbIE YUeOHbIe JJeCTBHUSA:

OCYILIeCTB/ISAThH 00IlleHre Ha YpoKax (M3UKU U BO BHEYPOUHOM /lesTeTbHOCTH;

pacrio3HaBaTb  TPEATNIOCBUIKM  KOHGIMKTHBIX  CUTyallud M CMSTYaTh
KOH(/TUKTHI;

pPa3BEPHYTO U JIOTUYHO M371araTh CBOIO TOUKY 3peHHsI C HCIOJb30BaHUEM
S3BIKOBBIX CPE/ICTB;

MOHUMAaTh M MCM0JIb30BaTh MPEUMYIeCTBA KOMAaHJHOW W WHAUBUAYATbHOU
paboThI;

BbIOMpaTh TEMaTWKy W MeTOZbl COBMECTHBIX JEMCTBHM C YYETOM OOIIMX
HMHTEPeCcoB U BO3MOXKHOCTel KaXK/JJ0ro ujieHa KOJ/IeKTUBRA;

NPpUHUMaTh  1[elM  COBMECTHOW  [JiesiTeTbHOCTH,  OpraHu30BbIBaTh U
KOODJMHUPOBATb [IeWCTBUSI T0 €€ JOCTW)KEHHIO: COCTaB/SATb IIaH [IeWCTBUH,
pacripefiesiiTb pOJIM C Y4Y6TOM MHEHMM YuaCTHHUKOB, OOCY»X/JaTb pe3y/IbTaThl
COBMECTHOU paboThI;



OLIeHMBATh KaUeCTBO CBOEro BK/a/la M KaXKJOT0 YUYaCTHHKA KOMaHbI B OOIIUIA
pe3y/ibTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBbIE TIPOEKThI, OlLIEHWBaThb WJled C TIO3ULMA HOBU3HBI,
OPUTMHA/IbHOCTH, MTPAKTUUYECKOW 3HAUMMOCTY;

OCYIIeCTB/ISTh TO3UTUBHOE CTpaTerMueckoe TIOBeJieHWe B  Pa3/IMUHBIX
CHUTYAI[UsSX, TTPOSIB/ISATE TBOPUECTBO U BOOOpakeHHe, ObITh MHUITUATUBHBIM.
PerynsiTUBHBbIE YHHBeEpPCA/IbHbIE YueOHbIe JelCTBUA
CamoopraHusanmsa:

CaMOCTOSITeJTbHO OCYILeCTB/IATh TI03HABATe/LHYIO MesSTe/JIbHOCTh B 00/1acTH
GU3MKM W aCTPOHOMWH, BBISIBASTH MpPO0/JeMbl, CTaBUTb W (OPMYIHPOBATh
coOCTBEHHEBIE 3a/1aUu;

CaMOCTOSITe/TbHO COCTaB/ISATh TUIAaH pellleHdss PacYéTHbIX M KaueCTBeHHBIX
3a/1ay, TJIaH BBITIOJTHEHHUS TTPAKTUUECKOH pabOoThI C yUETOM MMEIOIHUXCS PeCypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MpeATIoUTeHN;

JlaBaTh OLIEHKY HOBBIM CUTYalL[UsIM;

PaCIITUPSATb PaMKH YueOHOT0 TIpeMeTa Ha OCHOBE JIMUHBIX TIPeATIOUTeHHH;

7lelaTb  OCO3HAHHBIM BLIOOp, apryMeHTHpOBaTh €ro, OpaTb Ha cebs
OTBETCTBEHHOCTH 3a pellleHue;

OlleHUBaTh MPUOOPETEHHBIN OTIbIT;

crioco6cTBOBaTh (hOPMUPOBAHUIO U TPOSIBJIEHUIO JPYAUIMH B 00s1acTu
(13MKH, TTOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTebHbIM U KYJIbTYPHbBIN YPOBEHb.

CaMOKOHTPO/Ib, SMOIMOHA/IbHbIA HHTE/I/IEKT:

JlaBaTh OLIeHKY HOBBIM CHUTyalldsiM, BHOCHUTb KOPPEKTHBBI B JesTe/IbHOCTb,
OLleHMBaTh COOTBETCTBHE pe3y/IbTaTOB Lie/isiM;

BJIaJIeTh HaBbIKaMM M03HaBaTe/IbHOM pedIeKCUM KaK 0CO3HaHHsI COBepIllaeMbIX
JIeCTBUM Y MBIC/TUTETbHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHWM;

WCTI0/Th30BaTh TIPUEMBI pedieKCUd AJis OL[eHKHA CHTYallud, BbIOOpPA BEpHOTO
pellieHus;

yMeTh OIleHUBaTh PUCKU U CBOEBPEMEHHO IPUHHMMATh pelleHus 1o UX
CHWKEHMUIO;

NIPUHUMAaTh MOTHBBI W apryMeHThbl JpPyruX TIPU aHa/lv3e pe3y/abTaToB
JlesITeTbHOCTH;

MIPUHUMATh Cebsi, TOHUMast CBOU HeJJOCTaTKH U IOCTOMHCTBA,;

NpMHMMAaTh MOTMBbI M apryMeHTbl [pPYrMX TpU aHa/iu3e pe3y/bTaToB
JlesITe/IbHOCTH;

TTPU3HABATh CBOE TTPaBO M MPABO APYTUX Ha OIIMOKH.

B mnipoijecce gocTmXKeHUs TUYHOCTHBIX Pe3y/IbTaTOB OCBOEHMUS MPOrpaMMbI 110
¢usvke A/ ypoOBHA cCpegHero o0Oijero obpa3oBaHUST Yy 0OyYarOIMIUXCS
COBEpIIIeHCTBYeTCS MOLIMOHA/TbHBIN VHTeJ/IeKT, Tripe/iro/iaratoIiuii
c(hOpPMUPOBaHHOCTb:

CaMOCO3HaHUS, BK/IIOUAIOIIETO CITOCOOHOCTh IMOHUMATh CBOE 3MOIMOHA/IBHOE
COCTOsIHWE, BUZIETh HarlpaB/ieHUsl pa3BUTHsI COOCTBEHHOM 3MOIMOHANBHOU cdephl,
ObITH yBepeHHbIM B cebe;



CcaMOpery/iMpoBaHusi, BK/KOYAIOI[Er0 CAaMOKOHTDPO/Ib, yMeHHe TPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBefleHHe, CIIOCOOHOCTh — aJanTUpPOBaThCsl K
IMOLIMOHA/ILHBIM U3MeHEeHUsIM U TIPOSIBJISITE TUOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHell MOTHBalLMH, BKJIIOUAIOIe CTpemsieHre K JOCTY)KeHUIO Lieyid U
ycrexy, ONTUMH3M, WHUI[MaTUBHOCTh, yMeHHe JelCTBOBaTb UCXOMS W3 CBOMUX
BO3MOXKHOCTEH;

IMMATUY, BK/IIOUAIoleil crocoOHOCTh MOHMMAaTh SMOL[MOHAIbHOE COCTOSIHUE
JIDYTUX, YUWUTbIBaTb €ro TIPU OCYIIeCTBAeHUH O0OIljeHus, CIIoCOOHOCTh K
COUYBCTBHUIO U COTIEPEXXUBAHUIO;

COLIMaIbHBIX HABBIKOB, BK/IHOYAIOIIMX CMIOCOOHOCTH BLICTpAaWBaTh OTHOIIEHUS
C IPyTUMH JIFOJbMHU, 3a00TUTHCS, TIPOSIB/IATH UHTEPeC U pa3peliaTb KOH(IUKTHI.
IMPEAMETHBIE PE3YJ/IBTATbBI

K koHily obyuenus B 11 k/acce npeMeTHbIe pe3y/bTaThl HA 6a30BOM ypOBHE
JO/DKHBI OTPa)kaTh CPOPMUPOBAHHOCTD Y 00yUaroIUXCsi YMeHUM:

J€eMOHCTPUPOBaTh Ha TIpUMepax poJib U MecTo (U3UKU B (OPMUPOBAHUU
COBpeMeHHOM Hay4yHOW KapTWHbI MHpa, B Pa3BUTUU COBPEMEHHON TeXHUKU U
TeXHOJIOTUM, B TMPaKTUYECKOW [esiTe/IbHOCTU JIHO/led, LeJIOCTHOCTh W eIMHCTBO
(131UeCcKor KapTUHbI MUPa;

YUUTHIBaTb TPaHULIbl TIPUMEHEeHWs] M3yUeHHbIX (PU3NUeCKUX Mo/lesei:
TOUEUHBIM 3/IEKTPUUECKUM 3apsif], Ty4Y CBeTa, TOUEUHbIH MCTOUYHUK CBeTa, sifiepHast
MOJleJib aTOMa, HYK/JOHHasi MOZe/ib aTOMHOIO s/ipa TMpH pelleHUd (r3nuecKux
3a/1ay;

pacrio3HaBaTh (pu3nueckKue siBjieHUs (ITPOLleCcChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKU Y KBAHTOBOM (PU3MKU: 3/71eKTpUUecKasi MPOBOAUMOCTb,
TeI/ioBOe, CBETOBOE, XMMHUUECKOe, MarHWTHOe JeNCTBUS TOKa, B3auMO/leliCTBUe
MarHuTOB, 9/IeKTDOMarHUTHasi WHAYKIUS, [JeMCTBMe MarHUTHOTO TIo/isg Ha
MPOBOAHUK C TOKOM W [JBVDKYI[UHCS 3apsifl, 3/IeKTPOMarHUTHbIE KOie0aHUS U
BOJIHBI, TPSIMOJIMHENHOe pacrlpoCTpaHeHWe CBeTa, OTpakKeHue, TMpeioMJIeHHe,
vHTepdepeHius, gudpakius W TMoJspu3alivs  CBeTa, [IUACIIEPCUsl  CBeTa,
doTosnekTpuueckuil 3@ ekt (hoTo3ddeKT), CBeTOBOE AaB/eHHe, BOSHUKHOBEHHE
MUHeMuYaToro CreKTpa aroMa BOJIOPO/ia, eCcTeCcTBeHHass U MCKYCCTBeHHas

PaZiIu0aKTUBHOCT;
OMUCHIBAaTb H3YUEHHblE CBOWCTBA BellecTBa (3/IEKTpUYECKHEe, MarHUTHBIE,
OITUYEeCKUe, 3JIEKTPUUECKYIO MPOBOJUMOCTb  Pa3/MYHbIX cpen) U

3/IeKTPDOMarHuTHbIe siBjieHUs (TIPOLIeCChI), WCIO/b3ysl (PU3UUeCKhe BeJTMUUHbI:
37IeKTPUYECKUM 3apsif, CWja TOKa, 3/eKTPUUeCKOe HarpsbKeHue, 3/1eKTPUUecKoe
COTIPOTHB/IEHWe, PA3HOCTh TIOTEHI[MA/IOB, 3/IEKTPOJBIKYIasi Cuia, paboTa TOKa,
WHIYKOUSI MarHUTHOTO TIofsl, cuia Awmmepa, cuna JlopeHnja, WHAYKTUBHOCTb
KaTYIIKW, SHEPrusi 3/JIeKTPUUEeCKOTO W MarHWTHOrO T0Jied, Mepuoj, W 4acToTa
KonebaHuii B KosiebaTe/lbHOM KOHType, 3apsj UM CWia TOKa B Tpoliecce
rapMOHMUYECKUX  3JIEKTPOMAarHUTHBIX KoJjieOaHWM, (OKyCHOe pacCTOsiHHE W
onTUYeCcKasl CW/a JIMH3bI, TIPU OMNWCAHWUM TPABUIBHO TPaKTOBaTh (PHU3UYECKUU
CMBIC/ HCIOJ/Ib3YeMbIX BeMUMH, WX 0003HaueHWsT W e[WHUIIbI, YKa3bIBaTh
(dhopmyJibl, CBA3bIBAIOIIME AAHHYIO (PU3MUECKYHO BEJIMUKMHY C APYTHMU BeJTMUMHAMU;



OMUCHIBAaTb HW3yUeHHble KBAHTOBblE SIBJIEHUSI W TIPOLIECChHI, UCIMO/b3Ys
¢dur3nueckue BeJIMUMHBI: CKOPOCTh 3/IEKTDOMAarHUTHBIX BOJIH, [I/IMHA BOJIHBI U
4yacToTa CBeTa, SHeprusi U UMMY/bC (POTOHA, Mepuo/, MoJypacnasa, SHeprusi CBsizu
aTOMHBIX sifiep, TIpM OIMUWCAHUM TPaBWIbHO TPAKTOBaTh (DHU3UUECKUN CMBIC/
WCTIO/Ib3YEMBIX BeJMUMH, UX 0003HAaUeHWs W eAWHWUIIbI, YKa3blBaTb (HOPMYJIbI,
CBSI3bIBAIOIIME JaHHYH (U3UUECKYI0 BeJUUMHY C JPYTUMH BeJIUUYMHAMU,
BBIUMC/ISITh 3HaUeHue (PU3ruecKou BeJTMUUHbI;

aHa/IM3UPoBaTh (hU3UUeCKHe TMPOIeCChl U SIBJIEHUS, MCMOJb3ys (pusnueckue
3aKOHbI M MPUHLMUIIBL: 3aKOH OMa, 3aKOHbI MOC/Ie[0BaTeIbHOIO Y MapasiiebHOro
COoeJJMHeHHWs TIPOBOJHUKOB, 3aKOH /[Ikoysns—JleHl]a, 3aKOH 35/IeKTPOMarHUTHOU
WHJYKLWY, 3aKOH MPSIMOJIMHENHOr0 pacnpoCTpaHeHWs! CBeTa, 3aKOHbI OTPa’KeHUs
CBeTa, 3aKOHbI TIpe/loM/IeHUs] CBeTa, ypaBHeHHe OiuHIITelHa s (poTosddekra,
3aKOH COXpaHeHWsI SHepPruu, 3aKOH COXPaHeHUs UMIYJbCa, 3aKOH COXpaHeHUs
3JIeKTPUYECKOrO 3apsj/ia, 3aKOH COXpaHeHWsl MacCOBOIrO uucia, MocTynarsl bopa,
3aKOH Pa/IM0aKTUBHOrO pacrajia, rMpu 3TOM pas3/ihuaTh CJIOBECHYHO (POPMYJIMPOBKY
3aKOHa, ero MaTeMaTHueCKoe BbIpaXeHHe U YC/I0BUSl (TpaHMLbI, 00/1acTH)
TIPUMEHUMOCTH;

oripe/ie/iSITh HalpaB/ieHWe BeKTOpa UHAYKIIMM MarHUTHOTO T10JIs1 TIPOBO/JHUKA C
TOKOM, CUJ/Ibl AMriepa U cuiibl JIopeHLia;

CTPOUTD 1 OMUCHIBATh N300pa)keHre, Co3/laBaeMoe MJIOCKUM 3epKajioM, TOHKOM
JINH30M;

BBITIOJIHATb  5KCIIEPUMEHTBhI 110 HWCC/Ie[0OBaHUIO (PU3UUECKUX SIBJIEHUW U
MpOLIECCOB C UCIMO/b30BAaHUEM TIPSIMBIX M KOCBEHHBIX W3MepeHul: MNpU 3TOM
dopmMmynupoBath MpobemMy/3aauy ¥ TANOTe3y yueOHOro SKCriepuMeHTa, coOupaTh
YCTaHOBKY U3 TIPe/I/I0}KeHHOT0 000py/10BaHUs, TIPOBOAUTD OIIBIT ¥ (hOPMYTMPOBATh
BBIBO/IbI;

OCYIIeCTB/ISITh MpsIMble U KOCBeHHble M3MepeHUs (DU3NUeCKUX BeJIUUWH, MpU
3TOM BBIOMpATh OINTHMAa/bHBIA CITOCOO W3MEpeHHsT W HCII0/Ib30BaTh HM3BECTHBIE
MeTO/Ibl OLIeHKH TOTPelIHOCTel N3MepeHui;

HCCe/loBaTh 3aBUCUMOCTH (hM3UUeCKUX BeJIMUMH C HCIIObh30BaHUEM IPSIMbIX
M3MepeHU: TIpU 3TOM KOHCTPYMpPOBaTb YCTAHOBKY, (DUKCUPOBAThb pe3y/IbTaThl
MOJIyUeHHOW 3aBUCUMOCTH (PU3MUEeCKUX BeJWYMH B BUJe Tabmui U rpadukos,
JleniaTh BBIBO/IbI M0 pe3y/ibTaTaM UCC/IeOBaHUS;

cobmroziaTh mpaBuia 6e30MacHOrO TPyZAa TMpPU MPOBeEHHWH WCCAel0BaHUMN B
paMKax y4eOHOrO 3KcriepuMeHTa, y4yeOHO-MCCeloBaTe/IbCKOM U TIPOEKTHOM
JesiITeIbHOCTH C HKCII0J/Ib30BaHWEM HW3MepHUTe/IbHBIX yCTPOUMCTB M 1abopaTOpHOTO
obopyoBaHUS;

peliatb pacuéTHble 3aZlaud C SBHO 3aZlaHHOW (U3UUeCKOW MOJesblo,
WCIONb3ys (hM3rueckKre 3aKOHbI U TIPUHIIUITLI, HA OCHOBE aHa/iM3a yC/IOBUS 3a/laud
BbIOMpaTh (PU3MUECKYI0 MOjie/b, BbIIE/IATh (U3NUecKre BeTUUUHbI U (OPMYJIBI,
HeoOXouMble [7Isi e€ pellleHus], MPOBOAWTh PAaCUéTbl M OLIEHHWBATh PeabHOCTh
TO/TyYeHHOTr0 3HaueHus (hr31uUeCcKou BeIMUMHbI;

pelllaTh KaueCTBEeHHbIe 3a/lauM: BbICTPAMBaTh JIOTMUECKH HEPOTHUBOPEUHBYIO
LIETIOYKY PpacCy’K[JeHWW C OINMOpOoM Ha W3yueHHble 3aKOHbI, 3aKOHOMEPHOCTU U
dbu3nueckue siB/IeHNS;



WCTI0/Th30BaTh TIPU PellieHNH YueOHbIX 3afiau COBpeMeHHble MH(GOpMal[MOHHbIE
TeXHOJIOTUU [JIsi TIOMCKa, CTPYKTYpUPOBaHUs, MHTEeprpeTaldd W TIpe/iCTaB/ieHuUs
yueOHOW ¥ HAyuHO-TIOMYJISIPHOM WH(OpPMAaIK, TIOJyUeHHOW W3 Ppa3/uyHbIX
HMCTOUYHUKOB, KDUTUUECKHU aHa/IM3MPOBAaTh M0yuyaeMyto HH(OPMaI[uio;

OOBSICHATh TIPUHIWIBI  IeHCTBUSI MaIlliH, TPUOOPOB U  TeXHUUECKUX
YCTPOMCTB, pa3/idyaTh yCJOBUS UX 0€30TMaCHOTO MCITO/b30BAaHHS B TIOBCE[HEBHOU
JKU3HY;

TIPUBO/IUTH TMIPUMeEpPHI BK/aJa POCCUMCKUX U 3apy0OeKHBIX YUEHBIX-(HU3UKOB B
pa3BUTHE HayKl, B OObBSCHeHHEe TIPOLeCCOB OKPY’Kalolllero MHpa, B pa3BUTHE
TeXHUKHU U TeXHOJIOTHH;

MCIT0J/Ib30BaTh TeOpeTUUeCKHe 3HaHUs M0 (H3uKe B MOBCEAHEBHOU YKU3HU IS
obecrieueHusi 0e30MacHOCTA TIPH OOpallleHnd C MNpubopaMM U TeXHUUeCKHUMH
yCTPOMCTBAMH, AJisi COXPaHeHUsl 3/0POBbs U COO/IOZIeHUs] HOPM 3KOJIOTHUeCKOro
TOBe/IeHUs1 B OKpY Katollle cpefie;

paboTatb B Tpymre C BBITOJHEHWEM pa3/IMUHBIX COIMA/BHBIX pOJIeH,
MJIAaHUPOBaTh pabOTy TPYNIbl, PpalOHA/JLHO pacrpefensaTh 00s3aHHOCTH W
T/IaHUPOBATh [leSITe/IbHOCTh B HECTaH/APTHBIX CUTYalUsX, afZleKBaTHO Ol|eHWBAThb
BKJIaJ] K&XX/IOT0 M3 YUaCTHUKOB T'PYIIILI B peIlieHe pacCMaTpUBaeMoi TTpo0IeMBI.

Copep)xaHue Kypca BHEYPOUHOH /iesiTe/TbHOCTH M0 (pHu3uKe
s 11 xiacca

BBeaenue

Uro Takoe (usnueckas 3ajgauva. CocTtaB (PU3NUeCKOM 3aZ@aud. ITarbl peLIeHUs.
Pabora c TekcToM. AHamu3 (GU3NUECKUX sIBJIEHUH, (hOPMYy/IMPOBKA WJEW PelleHus
(r1aH perieHus1). Pa3nmuuHble MPUEMBI U CITIOCOOBI PeIlieHHs: alrOPUTM, aHa/IOTHS,
reoMeTpuueckde TIpUEMbI, MeTOJi pa3MepHocTeld, Tpaduueckoe pelleHHe.
OcHOBHBIe MaTeMmaTtuueckue GopMyabl. @Dopmynibl  anreOpbl W TeOMETPUM.
TpuroHoMeTpyuyeckrie COOTHOILIeHUs. 3HaueHWsi TPUTOHOMEeTPUUeCKUX (YHKIIM.
D/ieMeHTbI BeKTOPHOM anreOphl.

MexaHuKka

MexaHuueckoe [JBWXKEHUE, OTHOCUTEJIbHOCTb [JBWXKEHHWS, CHUCTeMa OTCYeTa.
Tpaektopusi, NMyTb U TMepeMellleHHe. 3aKOH CJ0KeHUsi cKopocTed. ['paduku
3aBUCMMOCTU KHWHEMaTUUeCKWX BeJUYUH OT BpPEeMEHU TIpU pPaBHOMEPHOM U
paBHOMEPEMEHHOM /IBW)KeHUH. [IBU>KeHUe Tesia MoJ, JeMCTBUeM CUJIbI TSDKECTH 110
BepTuKa/M. bammcrrueckoe aBukeHue. MHepranbHasa cucrtema orcyera. Macca.
Cuna. CnoxeHue cui. 3aKOH BCEMUPHOTO TiaroteHus. Cuia TSKeCTH, YCKOpeHue
cBobozHOrO TazeHus. Cubl yIipyrocTd, 3akoHbl ['yka. Bec Tema, HeBeCOMOCTb.
Cunbl TpeHus, K03b(dULIMEHT TpeHUs CKOIbXeHWsi. TOpMO3HOW MyTb. Y CIOBUS
paBHOBeCHUsl Tejla, He HWMEIOIero OCY BpallleHusl. YC/I0BUS paBHOBeCHUsl TeJla,
MMeoL[ero OCh BpalleHusi. MomeHT cwibl. BuJbl paBHOBeCHsl: yCTOUUMBOE,



HeycTolWuMBoe, Oe3pa3nuuHoe. [I'mapocTaTMKa 3aflaud  Ha  OMpeJesieHHe
XapaKTepUCTHK paBHOBeCUs (U3UUECKMX CHUCTeM (paBHOBeCHEe MaTepuabHOM
TOUKH, paBHOBECHEe Tejla, WMEIOIIEro HEeTO/BIDKHYI0 OChb BpalleHus). LIeHTp
TSDKEeCTH. PellleHue 3a/1au Ha OMpejie/ieHre XapaKTePUCTHK TOKOSIIEHCs )KUAKOCTH.
Cocrabiienre obobiarorrieit Tabsuipl “Cratrka”. MIMIybC Tesma, UMITY/IbC CUJIBL.
3aKOH COXpaHeHHs] HUMMy/lbca. IIOHATHEe SHEpruM, KUHEeMaThyeckas U
MOTeHIMa/IbHasi SHePruH, TO/Has MexaHWJyecKasl SHeprus. MexaHuueckass pabora,
MOII[HOCTh. PaboTa CH/IbI TSDKECTH, CUJIBI YIIPYroCTH. TeopeMa 0 KUHEMaTHUeCKOM
SHepruv. 3aKOH COXpaHeH’s SHepruyd B MexaHuke. 3akOH bepHy/uiv. PelieHue
3a/]au Ha OrpeJie/ieHHe XapaKTePUCTHUK rapMOHHUYEeCKUX KoiebaHuii. Pelienue 3azau
Ha oTpe/ie/ieHHe XapaKTePUCTHUK YIIPYTUX MeXaHUUYeCKUX BOJTH.

MonekyisipHas ¢u3uKa

OCHOBHBIE TIO/IO’KEHUSI MOJIeKY/IIPHO-KUHETUUECKOW TeOpUM U HX OIbITHOE
obocHoBaHue. bpoyHoBckoe paBwkeHue. [Iuddys3usi. Xapakrep ABWKeHUS U
B3aMMO/IeMCTBUSL 4YacTUL] BewlectBa. Mopenu CTpOeHUsi Tas30B, >XUAKOCTEH U
TBEP/BIX Tesl U 00bsICHeHHe CBOMCTB BellleCTBAa Ha OCHOBe 3THX Mojeseil. Macca u
pa3mepnl MoseKys. KosmuectBo BewlectBa. [locrosiHHas Asoragpo. TerioBoe
paBHOBecue. Temmneparypa u eé usmepenue. [1Ikana Temmneparyp Llenscusa. Mogesb
uzeanbHOoro rasa. OCHOBHOe ypaBHEHME MOJIeKY/IIPHO-KUHETUYECKOU TeOopUuH
W7iealbHOTO Ta3a. AOCosoTHasi TemriepaTypa Kak mepa cpefHel KUHeTHUYeCKOU
SHEpPrMy TeIUIOBOrO [BWKeHus1 yactul] rasa. I[llkana Ttemneparyp KenbBuHa.
['a30Bble 3akOHBI. YpaBHeHWe MeHeneeBa—Knanelipona. 3akoH [lanbToHa.
W3omnporeccsl B UeanbHOM Tra3e C IIOCTOSSHHBIM KOJIMUeCTBOM  Bell[eCTBa.
['padmyeckoe mpejcTaB/ieHWe W30MPOLIECCOB: H30TepMa, U30Xopa, u3obapa.
TepMoauHaMUueckass cucTeMa. BHyTpeHHsiI SHeprusi TepMOAWHaMUUeCKOM
CUCTeMbI U CIOCOObI e€é u3MeHeHUsi. Ko/inuecTBoO TemioThl U paboTta. BHyTpeHHsIs
SHeprus OZIHOAQTOMHOI'0 WJiealbHOT O rasa. Buppr Tervionepesaun:
TeIUIONPOBOAHOCTb, KOHBEKLYs, WU3/ydyeHue. YJe/ibHasl TelVIOEMKOCTh BelleCTBa.
KonuuecTBo TeTuioThl Tipu Teruioniepefave. [ToHstue o6 aarabaTHOM Tiporjecce.
[lepBbIM 3aKOH TepMOJWHAMUKU. [IpuMeHeHHe MepBOro 3akOHa TEPMOJAUHAMUKHU K
usornpoueccaMm. ['paduueckasi uHTepripeTauysi paboTel rasa. Bropoii 3akoH
TepMOAWMHAMUKH. HeoOpaTHMOCTh TIpPOLIeCCOB B TIpUpoJie. TeryioBbie MaIlIWHBI.
[TpUHILIATIBI ZIEMCTBUS TETUIOBBIX MailiH. [IpeoOpa3oBaHus HEPTUM B TETJIOBBIX
MairHax. KoadduipeHT rnonesHoro JelcTBUsl TerioBou mMaiiuHbl. Lukn KapHo u
ero Kod(pUIMeHT To/ie3HOr0 JeiicTBUsA. IlapooOpa3oBaHue U KOHZEHCAI[Usl.
Vcriapenue u KurieHude. AOCO/IOTHas M OTHOCUTe/NbHas BIAKHOCTb BO3[yXa.
Haceimensbiéi  map. YJenbHas TeruioTa mapoobpa3oBaHMs. 3aBUCUMOCTH
TeMmIiepaTtypbl KUMEeHWs OT faBjeHus. [lnaBneHuve U KpucTta/umsanus. Y esbHast
TeTUIOTa TIIaB/ieHusl. Y paBHeHWe TeryioBoro OasaHca. TexHUYeckue yCTPOWMCTBA U
IpakThuYecKoe rprMeHeHue.

JJIEKTPOAMHAMHKA



MarnutHoe Tmosie. BekTop MarHUTHOM WHAYKUMU. [IpuHLUN cynepno3vuuu
MarHUTHBIX MOJied. MarHuTHoOe moJie TIPOBOJAHUKA C TOKOM. [lelCTBHe MarHUTHOTO
T10J151 Ha IPOBOJHUK C TOKOM U [JBWXKYIYIOCS 3apsDKeHHYr0 yactuly. Cuia AMmnepa
u cuia JIopeHra.

[ToTOK BeKTOpa MarHUTHOW WHAYKLUU. fIB/eHWEe 31eKTPOMarHWTHOW WHAYKIWU.
3aKOH 95/IeKTPOMarHUTHOW UHAYKOuUM. OAC UWHAYKIMM B JIBWKYLLUAXCS
npoBoAgHuKax. IlpaBuno JleHua. fByiieHMe caMOUMHAYKUUM. WHOYKTUBHOCT.
OHeprus 57IEKTPOMarHUTHOT O TIOJISI. OJIEKTPOMarHUuTHbIE Kojie0aHUsI.
KonebarenbHblii KOHTYp. IlepemMeHHbIli TOK. KoHAeHcaTop ¥ KaTylllka B IIeMd
repeMeHHOT0 ToKa. [Ipou3BOACTBO, Mepefaua U TOTpebsieHHe 3eKTpPUYecKOou
SHepruu. JjieMeHTapHasi Teopusi TpaHchopmaropa. CBOWCTBA 3/1€KTPOMAarHUTHBIX
BOJH. /lMama3oHbl 5/IEKTDOMAarHUTHBIX M3/IyYeHUA UM UX T[paKTU4YecKoe
rp¥MeHeHue. [IpyHIUITBI PajYOCBSI3U U Te/IeBU/eHUS.

OnTuka

'eomeTpuyeckasi ontuka. [IpsMonHeiHOe pacrpoCcTpaHeHHe CBeTa B OJHOPOJHOU
cpefie. 3aKOHBI OTPa)kKeHUs! U TipesioM/ieHus cBeta. [1o/1THOe BHyTpeHHee OTpa’kKeHHe.
Ontuueckve mnpubopel. BosHOBble cBoiicTBa cBeta. (CKOpoCTb — CBeTa.
Nurepdepeniiusi ceeta. KorepentHocTs. [udpakuums cBeta. ITonsipusainus cera.
HOucniepcus cBeta. [lpakTMueckoe MpHMeHeHVEe 3/1eKTPOMAarHWTHBIX W3/yYeHUH.
[IpUHLIMIT OTHOCUTE/IBHOCTH JDUHIITeKHA. [IpoCcTpaHCTBO M BpeMsi B CrieLiMabHOM
TEOPUU OTHOCUTEIbHOCTU. DHEePrusi U UMITY/IbC CBOOOAHOM yacTulibl. CBsI3b MacChl
Y S9HepruM CBOOOJHON YaCTULIbI. DHEPIUsl MTOKOSI.

KBanToBas ¢pu3ukKa

®orospdekr. YpaBHeHne A. OuHwWTerHa g (oTod3Pdekra. DOTOH.
KopnyckynsspHO-BO/IHOBOM AyanusM. [laBneHue cBera. Mofenu CTpoeHHsi aToma.
CocTaB U cTpoeHHe aTOMHOro sifjpa. M3otonsl. AzxepHble cusbl. edekT maccel 1
SHeprus CBs3U f/ipa. 3aKOH PaJJM0aKTUBHOIO pacrnaja. fepHble peakijuy, peakliuu
JesieHus U cuHTes3a. LlenHasa peakuus geneHus szep.

TeMaTHueckoe NJIaHUPOBaHUE
Kypca BHEYPOUHOU JjeiTeTbHOCTH
no ¢u3uke s 11 Kknacca
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KaneHapHo-TeMaTH4ecKoe NJIaHMpPOBaHNe Kypca BHEYPOUHOU

AeATeIbHOCTH MO (pu3uKe Aas 11 Kiacca

Ne Ko- Harta
HavmeHoBaHue pa3zeioB u
/o Bup nearenbHOCTH BO TTo o
e 4acoB | rijiaHy | ¢akTy
Bgepaenue (1 u)
1 BBogHoe 3aHdATHe. | PellieHue 3a/ja4 15(0] 1
3HaKOMCTBO C | pa3/IMuHBIM paszesaM (PU3NKH.
Kogudukaieii. JjieMeHTHI | [lelicTBMe HaJi, BeKTOpaMH.
BEeKTOPHOM ayrebphl [Tpoekuysi BeKTOpa Ha OChb
Mexanuka (7 u)
2 CocraBieHue TaOUIIBI, 1
OTpaXKarolllel CBSI3b MEXAY
KUHeMaTUueCKUMU
BeJIMYMHAMU. CocrasjieHue
CkopocTs, ycKopeHwe, 00111ero a/IrOpUTMa Ha
PaBHOMEpPHOE KUHEMATHKY, pellleHHe 3ajiau
MPAMO/IMHEUHOR /IBWKEHHE, | o ofmeMy  airopuTMy.
PaBHOYCKOPEHHOE I[TocTpoenue u uTeHre
MPAMO/IMHEMHO® /IBWKeHNE | rnahukop 3aBUCAMOCTHU
KMHEMaTUUeCKUX BeJIUUMH OT
BpEMEHU [/l pa3/InyHbIX
BU/IOB JABVKEHUS
3 TIPHHLIUIT CYIIepIIO3ULIAHN [ToctpoeHne u aHanus 1
CUJ1, 3aKOHLI HbIoTOHA, obrjero a/iIropuT™Ma Ha
MOMEHT CHJIbI, AuHaMUKy. PeilleHue 3azau c
3aKOH COXPAHEHHsl WCIIO/Tb30BaHMEM  a/rOpyUTMa
UMITy/IbCA Ha IMHaAMUKY.




3aKOH BCEMUPHOIO Peilenne  3afjau  C
TSATOTeHUs], 3aK0H ['yKa, IIPUMEHEHHEM rpauKoB.
CHJIa TpeHus, Pemienue 3a7au C
J@BJIeHNe, IBIKEHHUe 110 WCTO/Ib30BaHEeM  aJropyuTMa
OKPY’>KHOCTH Ha INHAMUKY.

3aKOH COXpaHeHus Pemienne 3amau
VIMITyJIbCa, KUHETUUeCKasi U | UCII0/Ib30BaHUEM — a/lrOPUTMa
MOTeHLMabHas Ha  3aKOHbl  COXpaHeHwusl.
SHepruu, paboTa u HaxoxgeHue  KUHETUUYECKOU

MOILI[HOCTb CHJIbI, 3aKOH
CoXpaHeHust
MeXaHHUUeCKOUN SHepruu

n HOTEHI_II/IaJIbHOI‘;i SHepruu,
pa6OT]>I N MOIINHOCTH CHJIBI.

YcioBue paBHOBecust
TBEpPJOro Tejia, 3aKOH
ITackans, cuna

Apxumepa,
MaTeMaTHUUeCcKUu U
TIPY>KUHHBIN MasiTHUKHY,
MeXaHUYeCKre BOJIHbI, 3BYK

Peurenue 3a/1a4 Ha
paBHOBeCHMe  MaTepuaJbHOU
TOYKH, paBHOBeCHe  Tesa,
VIMEIOLLer0 HelOJBWKHYH OCb
BpalljeHusl. Haxoxenue
LleHTpa TsokeCcTu. PenieHue
3a/1au Ha HaxO0>XX/IeHUe
XapaKTepUCTUK  TOKOSILENCs
JKUTKOCTH. M300pakeHue

KoJiebaTe/IbHbIX CHCTEM, BOJIH,
oripejie/IeHHe  XapaKTepPUCTHK
BOJIHBI

YPaBHEHI/IH KHMHeMdTUKHN H

MexaHnnka 3aKOHBI TVHAMUKHI Ha

(KOMOUHUPOBAHHBIE M3MeHeHHe 3Hueckux

3aaun) BeJ/IMUYUH B MpoLieccax

YpaBHeHUs KWHHEMATHKH U

3aKOHBI IMHAMUKHU.

Mexanuika YcTaHOB/IEHHE COOTBETCTBUS

(KoOMOMHMPOBaHHBIE MeXzy rpadyKamu u

3a/,aun) bur3nueckumMun

BeJIMYMHAMUY;
BeJIMUYMHAMU U (POpMyIaMU

Monekynsipuas ¢pusuka (5 u)

Mopgenu cTpoeHus ra3os,
JKAJKOCTEeN U TBepAbIX TeJl.
Audpdysus,

OpOYHOBCKOe JIBIKEHHE,
MO/JeJIb UleaslbHOro rasa.
N3omporueccel.
HaceiieHHbie 1

OObsicHeHUe  sIBJIEHUM.
Ananus yCJIOBUSA U
yCTaHOBJIEHUSI obr111ero

a/rOpyUTMa pelleHus 3a/a4 Ha
MKT u TepMogHaMUKy




HeHachIllleHHbIe Taphl,
B/IQ)KHOCTb BO3/yXa.
N3meHeHUe arperaTHbIX
COCTOSIHWY BellleCTBa,
TEeIIOBOe paBHOBeCHe,
Ternyionepe/aua

CBsi3b MeXX[y /laB/ieHUEM U
cpeHer KNHEeTUUYeCKOH
SHeprueu,

abCo/TFOTHAsT TeMITepaTypa,
CBsI3b TEMIIEPATYPbI CO
cpefHeu

KUHETUYECKOU SHepruen,
ypaBHeHue MeH/iesieeBa—

Pemrenue 3aj71a4u C
WCM0J/Ib30BaHWEM  a/IrOpUTMa
Ha MKT.

KnaneiipoHa,
Y30I1POL{eCChI

11 | OTHocuTe bHAas BJaXXHOCTh | [TocTpoeHue U aHamu3 oOIIero
BO3/yXa, KOJIMYeCTBO aaropyuTrma Ha
TeIUIOTHI, TepMOJUHAMUKY.
paboTa B TepMOJHHAMUKe,
TepBbIM 3aKOH
TepMmoauHaMuku, KIT/]
TEeIJIOBOW MallIVHBI

12 | MKT, TepmogrHamMuKa M3meHeHHe QpusnuecKnx
(KxOMOWHMPOBaHHbBIE BeJIMUMH B IpoLieccax
3a7laum)

13 MKT YcraHoBneHue COOTBETCTBUS

)
TepMOJUHAMUK MEN Ly rpadukamu u
a(KOMGHHMPOBaHHEIE ¢br3nUecKuMY BeJTMUMHAMU,
sagaun) MeXxy brU3nuecKuMmu
BeJIMUYMHAMU U (hOpMyIaMU
JnekrpoguHamMuka (5 u)
14 | DnekTpu3sanys Ter, OO6mbsicHeHVe — SIBJIEHUH.

TIPOBOIHUKU U
JIA3/IEKTPUKU B
3/1eKTPUUYECKOM T10JIe,
KOH/IeHCaTop, yC/I0BUSI
CYI1leCTBOBaHUS
3/IeKTPUUECKOr0 TOKa,
HOCUTE/U 3J1eKTPUUYECKUX
3aps/i0B, OIbIT

Jpcrena, siBJieHUe
371eKTPOMarHUTHOU

Ananus yC/I0BUS U
yCTaHOBJIEHUSI obr111ero
aJIrOpUTMa pellieHus 3aJjau Ha
3/IeKTPOJUHAMUKY




WHJYKIWHY, TTPAaBUIIO
Jlentja, unTepdepeHLs
CBAATa, AUdpakys U
JIMCTIePCUsI CBeTa

15 Peiienve  3amau  C
TpuHmn CyHepIosnuiinu UCIIO/Ib30BaHWEM  aJrOpPUTMa
3JIEKTPUUYECKHX TIOJIeH, Ha 37eKTPOJIHHAMUKY.
MArHUTHOE T0JIe HaxoxeHde  Harpab/ieHUs
MPOBOJHMKA C TOKOM, CH/TA | pexropa MAarHUTHOM
Awmriepa, cuna JlopeHua, UHIYKLUKA, CUIbl AMiepa U
paBUJIO JlopeHija. ITprmeHeHme
Jlenna npasusia JleHia

16 Pemmenune 3azau Ha 3aKOHBI
3akoH KyJioHa, Kynona wu  [bkoyns-Jlenua,
KOHZIeHCaTop, CH/Ia TOKa, 3aKOHBI JIEKTPUUECKOTO TOKa.
3akoH OMa [/ ydyacTKa AHami3 ycmous M obujue
LieIH, [I0C/Ie/l0BaTe/IbHOe i | IPABU/IA PEllleHus 3a/]aHui Ha
napauiesibHOe coejuHeHye | HAXOXKAEHWE — CHJBL - TOKa,
NIPOBO/JJHUKOB, paboTa U HalpsDKeHNs 1
MOLLIHOCTb TOKa, 3aKOH COTIPOTUBJIEHHE TTPOBO/IHUKOB,
Thxoynsi —JTenua npu UX KOMOWHUPOBAHHOM

COeZIMHEeHUH.

17 | IloTOK BeKTOpa MarHuTHOM | PereHuve 3a/1a4 C
WH/IYKI[UH, 3aKOH WCITIO/b30BaHUEM  a/ITOPUTMa
3JIEKTPOMAarHUTHOM Ha 37IeKTPO/JUHAMUKY .
vHAYyKOuA dapajes,

WH/IYKTUBHOCTb, SHEPTHSI
MarHUTHOT'O TIOJIS
KaTYIIKH C TOKOM,
KosebaTe/lbHbIN KOHTYD
18 Pe1renue 3aziau C
WCTIO/Tb30BaHUEM aJITOpUTMa
I7IeKTPOUHAMMKA Ha 3/IeKTPO/JMHAMHKY TTpH
(KoMOMHHPOBaHHBIe MU3MEHEeHUH (PU3NUeCKUX
3a/1aum) BEJIMYKH B
Tniporieccax.
BostHOBasi ¥ reoMeTpruecKas onTHKa (5 u)

19 Ckopoctb cBeta. [Ipuniun Pemienuve 3amau  cC

ToiireHca. 3aKOHBI | CTIO/Tb30BaHUEM  a/IrOPUTMa

OTDA’>KEHUA M TIPEJIOMJIEHUA
ceeta. IlonHoe OTpa’>keHue

Ha BOJIHOBYIO OITHKY




CBeTa

20 Jluusel.  IlocTpoenue Pemienue 3amau  cC
n300pakeHU B JIMH3€. | UCTIO/Ib30BAaHUEM — a/ITOPUTMa
@opMysila TOHKOW JIMH3BL. | HA T€OMeTPUUYeCKYH ONTHKY
Ontuyeckas cuna u
yBe/IMYeHre JIMH3bI

21 Oucnepcus, OOmbsicHeHUe  sIBJIEHU.
VHTep(epeHLus, YcTHBIE coo01reHust
A pakuys. yuyaiuxcs. Pemenue 3azau Ha
NudpakuroHHass pelieTKa. | IpUMeHeHue dhopmy
[TonepeyHOCT  CBETOBBIX | MAKCHMyMa W MUHUMyMa
BosH. [Tonsipusanus ceeta | UHTep(epeHLUH,

TU(PPaKIMOHHYI0  peIleTKy.
HaxoxxzpeHue [/IMHBI CBETOBOU
BOJIHBI.

22 OnemeHTh! | [ToHsATHE PeATUBUCTCKOrO

PeJIATUBUCTCKOM JUHAMUKY | MHOKUTETISI. Haxoxaenue
PEJIATUBUCTCKUX BeJINYMH
(CKOpOCTh, SHEprusi, UMIYJ/IbC
u ap.) @opmynia OWHILEHHa.

23 OnTuka | PemeHue 3a1au
(xOMOMHHPOBaHHbBIE VICTI0JIb30BaHUEM aIrOpUTMa
3a/1aun) Ha ONTUKY NP M3MeHeHUU

(Y3UUeCKUX BeJINUVH B
riporjeccax.
KBanToBas ¢usuka (6 u)

24 | ’'HBapyaHTHOCTb CKOPOCTH OOmbsicHeHHe SIBJIEHUM.
CBeTa B BaKyyMe. YcTHBIE coobriieHus,
[TnaneTapHas TIpe3eHTalyy yJaluxcsl.
Mozesb atoma. HykioHHas
Mozesb fapa. M30Torbl

25 OObsicHeHUe TIOHSATHUH.
Pa/i10aKTUBHOCTG. IIpumeneHue 3aKOHOB
SIepHbIe PeaKLyiHy. COXpaHeHMsl 3apsilOBOTO U
Jle/ieHre U CHHTe3 sifiep MaccoBOTO 4Hcesl TIpu pabote

C SIIePHBIMU PeakLUsIMU
26 OObsicHeHWEe TIOHATUM U

®OoTOHBI, TMHeHYaThIe
CIeKTPbl, 3aKOH
pPaZIM0aKTUBHOTO pacriajia

siBleHUM. PellleHWe 3a7iau Ha
3aKOH PaZiIM0aKTUBHOTO
pacraja




27

KBaHToBas ¢u3uka

PernieHuie 3aau Ha
r3MeHeHue (PU3NUeCKUx
BeJIMUMH B Mpoljeccax

28 YcraHoBeHUe COOTBETCTBUS
MeXy
KganTosas pusnka rpaduKamMy ¥ (U3HUECKUMU
(KoMOMHMPOBaHHbBIE Be/TMUMHAMH, MEXTY
3a71aun). (GU3nUeCKUMU
BeJIMUYMHAMU U (pOpMyIaMH
29 | MexaHuKa — KBaHTOBasI IIpiMeHeHre  MeTOZOB
dusKka Hay4HOT'O TTI03HAHUSI
3ajjauM BbICOKOTO0 YPOBHSA C/I0KHOCTH (5 4)
30 Pe1reHue 3aziau C
VICII0/Ib30BaHMEM aIrOpUTMa
MexaHuKa (pacueTHast
3ajaua) Ha MeXaHWKY, MOCTPOEHUEM
rpadvika, CXeMbl, TaOTULIbI
31 Pe1renue 3azjau C
MonexkynsipHast pusmka VICTI0/Ib30BaHUEM aJIrOPUTMa
(pacuetHas 3azjaua) Ha MOJIeKYJ/IIPHYIO (PU3UKY
32 Perienue 3azau c
TepmognHamuKa VICII0/Ib30BaHKeM aropuTMa
(pacueTHas 3azaua) Ha TepMOJMHAMUKY
33 Pe1reHue 3aziau C
OneKTpoANHAMUKa WCII0/1b30BaHKeM aJirOpUTMa
(pacuerHas 3afava) Ha 3/IeKTPOMEXaHHKY
34 Penrenue 3aziau C

KBaHToBas ¢u3uKa u
onTuKa (pacueTHas 3afjaya)

WCTI0/Tb30BaHKEeM a/IrOpUTMa
Ha KBAaHTOBYIO (hH3UKY U
OTITHKY
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