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PabGouasi nporpaMMa BHEYPOUHOM AeSATEJIbHOCTH
«Pemenne pu3n4YEeCKUX 32124 NOBBIIICHHON CJI0KHOCTH »

10-11 knaccsl.

PaGouas mporpamma BHEYpOUHO AesTenbHOCTH i yaamuxes 10-11 kimaccoB mo ¢usnke « Penenne pu3nueckux 3a/1a4 MOBBIIICHHON CII0KHOCTH»
COCTaBJICHA Ha OCHOBE:

1. «IIporpammsI >NeKTHBHBIX KypcoB. @usuka. 9 - 11 xmaccel. [lpodunsHoe 00ydenue», coctasurens: B. A. Koposuw, - Ipoda, 2007 T.

2. 3opun H. U. «OnektuBHEbIi Kype «MeToap! pemeHus ¢usudeckux 3agau»: 10 - 11 kmacee», M. , BAKO, 2007 1. (MacTepckasi yauTes).

3. [yig peanm3anuu mporpaMMBbl HCIIOJIB30BaHO yaeOHoe mocodue: B. A. Opios, FO. A. CaypoB «IIpaktuka pemenus pusndeckux 3amaad. 10 - 11
KJ1acce», - «Benrana - I'pady», 2010 1.

VYueOnuk: ®uzuka:10-11 knacc. Yray6nennsiil yposenb: yueouux/ I'. 5. Msikumes, A.3. CuHsakoB. 5-e u3g., crepeotui.- M.: Jlpoga,2017 r

Kypc paccunran Ha 2 roga oOyueHus.

Hacrosimas nporpaMma o BHeypOUHOI I€ATEIbHOCTH pacCUMTaHa Ha MpernojaBanue B o0beme 68 yacos (1 yac B Hezento Ha JiBa roga ooyuenus 10-
11 xiaccer unm 2 yaca B Heaenmto 11 kiacc). Llens qanHOTO Kypcea yriayOuTh u cHCTeMaTH3upoBaTh 3HaHus ydamuxcs 10-11 kimaccoB 1o ¢usuke myrem
pernieHus: pa3HooOpa3HBIX 3a7a4 U CIIOCOOCTBOBAThH UX MPO(EeCCHOHATFHOMY OTIPEICTICHUIO.

OcHoOBHast HaIllPaBJIEHHOCTh MPOTPAMMBI - MOATOTOBUTh K EI'D ¢ omopoii Ha 3HaHUS U YMEHHUS ydalluxcs, IPHOOpeTeHHbIE TPU U3YYEeHUN (DU3HKHU B
7-9 knaccax, a Takke yriyoJeHHI0 3HaHUM 110 TeMaM TIpHu u3ydeHuu kypca ¢pusuku B 10-11 kimaccax. 3anatust mpoBoAUTCS 1 yac B HEJEN0 B TeUeHHE 4
MOJIyroAuii (Ha 1Ba roja o0y4eHus).

Ileiu BHEYPOYHOM JIEATEIbHOCTH

1. pa3BuTHE O3HABATEIbHBIX HHTEPECOB, HHTEIIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B Mpoliecce perieHus] GU3nUecKux 3a1ad U
CaMOCTOSITEJILHOTO MPUOOPETEHHSI HOBBIX 3HAHUM;

2. COBEpIIEHCTBOBAHUE MOJYYCHHBIX B OCHOBHOM KYpCE€ 3HAaHUM U YMEHUM;

3. bopmupoBaHue MpencTaBUTENEH O MOCTAaHOBKE, KJIaCCU(PHUKAIUI, MpUeMax U MeToax peueHus: Gu3nyecKux 3a/1ay;

4. npUMEHSTH 3HaHUS 110 GU3KKE ISl OObSICHEHUS SIBJICHUM MPUPO/Ibl, CBOMCTB BEIIECTBA, pEIIeHUs (PU3UUECKUX 3a7a4, CAMOCTOSITEIbHOTO
MpUOOpETEeHNUs U OLIEHKU HOBOM MH(OpMaLuu (HU3UYECKOTO COCPIKAHUSL.
3ajayy BHEYPOUHO¥ AeATeNbHOCTH :

1. yrinyGieHre u cucTeMaTu3alys 3HaHUH yJaliuxcs;

2. yCBOGHHE y4yalllUMHCS OOIIMX aJrOPUTMOB PEIICHUs 3a/1aY;

3. OBJaJieHUE OCHOBHBIMU METOJIaMU PEIICHHUS 3a/1a4.

1. Jluunocmmuwle, memanpeomemnbvle U npeOMemHbvle Pe3yibmamsl 0C60€HUS PUIUKU.

Juunocmmnoie:
e  CdopMUPOBAHHOCTH [TO3HABATEIHHBIX HHTEPECOB HA OCHOBE Pa3BUTHSI UHTEIUIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH ydaluxcs;

e VOeXJICHHOCTb B BO3MOXKHOCTH MO3HAHUS HPUPObI, B HEOOXOJAUMOCTH Pa3yMHOTO HCIHOJb30BaHUS JOCTH)KEHUN HAyKH M TEXHOJOTHH aJis
JaTbHEHUIEero pa3BUTHs YEJIOBEUECKOro OOIIEHUs, YBaKEHHE K TBOPLAM HAayKW M TEXHUKH, OTHOLIEHHE K (U3UKE KaK K 3JIEMEHTY oO0IIedenoBey eCKon
KYJIBTYpBI;

e (CamoCTOATENBHOCTH B IPUOOPETEHUH HOBBIX 3HAHUI M MPAKTUYECKUX YMEHUH;

e  MoTuBaius 00pa30BaTeNbHON JEATEIHHOCTH MIKOJIBHUKOB HA OCHOBE IMYHOCTHO-OPHUEHTHPOBAHHOTO TIOIX0/1a;

e  @dopmHpOBaHUE LIEHHOCTHBIX OTHOLIECHHUH AOYT K IPYTY, YUYUTEIIO0, aBTOPaM TKPBITUN 1 U300peTeHu, pe3yibTaTaM 00ydeHuU .



Memanpeomemmoie:

e OsnmageBaTb HaBBIKAMH CAMOCTOSITEILHOTO MPUOOPETEHUS HOBBIX 3HAHWUM, OpraHM3aldd Y4eOHOW MEATENbHOCTH , MOCTAHOBKA IIEJIEH,
IUIAHUPOBAHUS, CAMOKOHTPOJISA U OLIEHKH PE3YIbTATOB CBOEH AEATEIbHOCTH, YMEHUAMU NPEIBUIECTH BOZMOXKHbBIE PE3YJIbTAaThl CBOUX JIEHCTBUI;

e [loHMMaTh pa3nuyust MEXIy UCXOJHBIMH (DaKTaMH M THIIOTE3aMHU ISl MX OOBSICHEHUS, TCOPETUYECKUMHU MOJICTISIMH U PEaTbHBIMH O OBEKTaMHU,
OBJIaZICBATh YHUBEPCAILHBIMUA YY€OHBIMHU JICHCTBHAMHU Ha MPUMEPAx THIOTE3 s OOBSICHEHUS M3BECTHBIX (DAKTOB M AKCIEPUMEHTAIBHOW MPOBEPKHU
BBIJIBUTa€MbIX THIIOTE3, pa3pad0TKH TEOPETUUECKUX MOJIEIEH MPOLIECCOB WK SBJICHUI;

e @opMHpOBaTH YMEHHS BOCHPUHHMATH, MepepadaThiBaTh W TPEACTABIATH MHPOPMALMIO B CIOBECHOH, 0Opa3HOM, CHMBOJMYECKOHW (opmax,
aHAJM3UpPOBaTh W TMepepadaThiBaTh MOJYYCHHYI0 WH(POPMAIMIO B COOTBETCTBHM C TIOCTABICHHBIMH 3aJadyaMH, BBIJCIATH OCHOBHOE COJIEp)KaHHE
MIPOYUTAHHOTO TEKCTA, HAXOIUTh B HEM OTBETHI Ha MOCTaBJIEHHBIE BOMPOCH! U U3J1araTh €ro;

e [IpuoOperarh OMBIT CaMOCTOSITEILHOTO TIOWCKA, aHajdu3a U oTOOpa MH(OpPMAMM C HCHOJB30BAHMEM pA3IUYHBIX HCTOYHHKOB U HOBBIX
MH(OPMAaLIMOHHBIX TEXHOJIOTUH JIJIs1 peLIeHHs] I03HABATEIbHbBIX 3a/1a4;

e Pa3BuBaTh MOHOJIOTHYECKYIO U TUAIOTMUYECKYIO p€Ub, YMETh BbIpa)KaTb CBOM MBICIU U CIIOCOOHOCTHU BBICIYIIMBATh cOOECEAHNKA, TOHUMATDH €T
TOYKY 3pEHHs, MPU3HABATh MIPABO JPYroro 4eJoBeKa Ha ero TOUKY 3peHHUs], IPU3HABaTh IPaBO JAPYroro yeloBeKa Ha HHOE MHEHUE;

e  OcBauBarhb NpUEMbI ACUCTBUI B HECTAHIAPTHBIX CUTYALIUAX, OBJIAZIEBATh 3BPUCTUUYECKHMMH METO/IaMHU PELIeHuUs Ipooiem;

e  ®opMupoBaTh yMEHUs pabOTaTh B TPYIIE C BHIIOJHEHHUEM pa3IUYHBIX COLMANBHBIX POJIEH, NPEACTaBIATh U OTCTaWBATh CBOM B3IUIAJBI U
yOeXIeHUsI, BECTH JTUCKYCCHIO.

Ilpeomemmnowie:

e  ®opMHpOBATH MPEACTABICHUS O 3aKOHOMEPHOM CBSI3M U IMO3HAHUS MPHUPOABI, 00 0OBEKTMBHOCTH HAyYHOTO 3HAHUS; O CHCTEMOOOpa3yroIiei
posii pU3MKU AT Pa3BUTUS JAPYIMX €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHI; 0 HAayYHOM MHPOBO33PEHUHU KaK pE3yabTaTe M3Y4YE€HHS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e  ®opMupoBaThH NEPBOHAYATBHBIC IPEJCTABICHUS O GU3UYECKOM CYIIIHOCTH SIBJICHUN MPUPOABI ( MEXaHUYECKHX, TETUIOBBIX, JJIEKTPOMArHUTHBIX U
KBaHTOBBIX), BUJAaX MaTepuu ( BEIECTBO U IOJIE), IBIKEHUHU KaK CIOCOOE CyIIeCTBOBAaHUS MaTepUH; YCBaWBAaTh OCHOBHBIC HJIEM MEXaHHUKH, aTOMHO-
MOJIEKYJISIPHOTO YYE€HHMsI O CTPOCHHMM BEIIECTBa, AJIEMEHTOB D3JEKTPOJMHAMHKUA M KBAaHTOBOW (PU3MKHU; OBJIaJieBaTh MOHATUIHBIM amnmapatoM U
CUMBOJIMYECKUM SI3bIKOM (PU3UKU;

e [IpuoOperarh ONBIT MNPUMEHEHUS HAYYHBIX METOJOB T[O3HAHUSA, HAOMIOACHUA (UIMYECKUX SBICHUM, MPOCTHIX SKCIEPUMEHTAIBH BIX
UCCIIEIOBAHUM, MPSIMBIX U KOCBEHHBIX M3MEPEHUI C UCMOJIb30BAHUEM aAHAJIOTOBBIX M HU(POBBIX M3MEPUTENBHBIX MPUOOPOB; MOHUMATh HEN30€KHO CTh
MOTPEIIHOCTH JIIOOBIX U3MEPEHUI;

e Oco3HaBaTh HEOOXOJUMOCTh IPUMEHEHUS JOCTIKEHUN (DPU3UKHU U TEXHOJIOTHH ISl pallHOHATBHOTO TPUPOI0TION b30BAHHUS,

e OBnmageBaTb OCHOBaMHU 0€30MAaCHOIO MCIOJIb30BaHUS €CTECTBEHHBIX U HUCKYCCTBEHHBIX DJIEKTPUUYECKUX U MAarHUTHBIX MOJIEH, 3€KTPOMArHUTHBIX
U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U MCKYCCTBEHHBIX HOHHM3HMPYIOIIMX M3JIy4eHHH BO M30€kKaHWE WX BPEIHOTO BO3ACHUCTBHUS HAa OKPYXKAIOUIYIO Cpely U
OpPraHM3M 4Y€JIO0BEKa,

e Pa3BuBarh yMeHHE IJIAHUPOBATh B MOBCEAHEBHOM XU3HU CBOM ACHUCTBUS C NPUMEHEHHMEM IIOJYYEHHBIX 3HAHUM MEXaHWKH, IEKTPOJNHAMUKH,



TEPMOIMHAMHKH U TETIJIOBBIX SIBJICHUH C IENIBI0 COEPEKEHHS 310POBbS;

e  dopMupOBaTh NPEACTABICHUS O HEPALUOHAILHOM HCIIOJIB30BAHUU NPUPOJHBIX PECYPCOB U DHEPIUU, O 3arPsA3HEHUU OKPYKAOLIEH Cpelbl KaK
CJIEICTBMM HECOBEPILICHCTBA MAIIMH U MEXaHU3MOB.

Ilo3nasamensnuie: B nipeyiaraeMoM Kypce (HU3UKH H3ydaeMbl€ ONPENENICHUs U MpaBHia CTAHOBSTCS OCHOBOH ()OPMHUpPOBAHUS YMEHUH BBIIEIATH
NpPU3HAKH U CBOWMCTBAa OOBEKTOB. B mporecce BBIYMCICHHNA, W3MEPEHHH, OOBSICHEHWH (DU3MYECKHX SIBICHHM, TMOWCKA PEUICHHS 33/1a4 y YYCHHKOB
(bopMHpYIOTCST W Pa3BUBAIOTCS OCHOBHBIC MBICIUTEIbHBIC ONEpalyy (aHainW3a, CHHTE3a, KiIAacCH(UMKAIlMU, CPaBHEHUS, aHAJIOTUU W T.J.), YMEHUS
pa3nuyath pa3sHOOOpa3HbIE SBIEHUS, OOOCHOBBIBATH JSTAllbl pEIICHUS y4eOHOW 3aJadd, NPOM3BOJHWTH aHAIW3 W IpeoOpasoBaHue HHMOpMAIHH,
HCIO0JIb3YS IPU PEILICHNUHU CaMbIX Pa3HbIX (PU3MUECKUX 33134 NPOCTeHIlINe IpeIMETHbIE, 3HAKOBbIE, TpaduuecKre MOJIENN, TaOIHIIbI, IUAarPaMMBbl, CTPOS. U
npeoOpa3oBbIBasi UX B COOTBETCTBUU C COJEp)KaHMEM 3ajaHusi). Pemias 3amaum, paccMarpuBaeMmbleé B JIaHHOM Kypce, MOKHO BBICTPOUTh
WHIUBUAYaJIbHbBIE IYTH pa0OThI C PU3NUYECKUM COZIEpP)KaHUEM, TPEOYIOLIUE Pa3InYHOIO YPOBHS JIOTHYECKOTO MBIIIIECHUS.

Pecynamuenvie: B Tmporecce pelIeHHs 3a1adud peOEHOK YYUTCS CaMOCTOATENBHO ONPENENATh ILelb CBOEH JEATENbHOCTH, IUIAHUPOBATh €€,
CaMOCTOSITENIBHO JBUTAThCS 10 3aJaHHOMY IIJIaHy, OLIEHUBATh U KOPPEKTUPOBATH ITOJTYYEHHBIN pe3ysbTaT.

Kommynuxamuensie: B mporiecce pelieHus 3a1a4  OCYILECTBIIETCS 3HAKOMCTBO € (PU3MUYECKUM S3bIKOM, (DOPMUPYIOTCS pEUEBblE YMEHHMS: JETH ydaTcs
BBICKA3bIBATh CYXJCHUS C HCIOJIb30BaHHEM (M3UYECKUX TEPMHHOB M MOHSATHH, (POpPMYIHpOBaTh BOMPOCHI U OTBETHI B XOJE BBINOJHEHHUS 33JaHUS,
JI0Ka3aTeNIbCTBA BEPHOCTHU WJIM HEBEPHOCTU BBHIMOJHEHHOTO JEMCTBHs, 0OOCHOBBIBAIOT JTalbl pelleHus ydeOHOM 3amaud, ydaTcs paboTaTh B Iapax,
rpymnmnax, GpoHTaIbHO.

2. Cooeporcanue npozpammel.

10 KNTIACC. MEXAHUKA. MOJIEKYJIAPHAA ®UBUKA — 34 yaca

1. IIpaBuiia ¥ npuMBbI pelieHUs PU3NYECKHUX 3a1a4 (2 yaca)

Urto takoe pusnyeckas 3agaua? CocraB ¢puszndeckoit 3agaun. Knaccudukamnms hpusndeckux 3aaad mo TpeOoBaHUIO, COAEPKAHMIO, CIIOCO0Y 3a/IaHUs U
pemenus. [Ipumepsl 3a1a4 Bcex BUIOB.

OO61ue TpeboBaHus P perieHnH PU3NUecKUX 3a7a4. JTanbl peleHus 3a1aun. AHaIu3 pemieHus u opopmiieHue perieHus. Paznuynsie npueMsl u
CHOCOOBI PEeLICHUS: TEOMETPUUYECKUE MPUEMBI, aITOPUTMBbL, aHAJIOTHUH.

2. Kunemartuka (4 yaca)

PaBHomepHoe nBukenue. Cpeansisi CKOpocTh (2 yaca). IIpsamoiiiHeitHOE paBHOMEPHOE JBH)KEHUE U €T0 XapaKTEPUCTUKU: TIEpEMEIIICHUE, TYTh.
I'paduueckoe npencrasnenue aerkenus PJI. ['padbuuecknii 1 KOOpAMHATHBIN CIIOCOOBI pemeHus 3aaa4d Ha PJ[. Anroputm pemieHus 3a1a4d Ha pacueT
CpeIHEeN CKOPOCTHU JABUKECHUSI.

OnHomepHOe paBHONIepeMeHHOe ABHKeHHue (2 uaca). Y ckopeHue. PaBHonepeMeHHOE IBUKEHHE: IBU)KEHUE IPU Pa3roHe U TOPMOKEHUU.
[lepemerenue npu paBHOycKOpeHHOM JBrkeHHH. [ padudeckoe npencrasienne PY /. I'paduueckuii u koopAMHATHBIN CIOCOOBI pellIeHus 3a7a4 Ha
PV /.

3. Innamuka u cratuka (13 yacos)

Pemenue 3a1a4 Ha OCHOBBI JUHAMMKH (4 uaca).Pemienue 3a1a4 1o anroputMy

Ha 3aKOHBI HbIOTOHA C pa3NUYHBIMU CUJIaMU (CHJIBI YIPYTOCTH, TPEHUs, CONPOTUBICHUs ). KoOpAMHATHBIN MeTO1 pelieHus 3a7a4 Mo JUHAMHKE 10
ITOPUTMY: HAaKIIOHHAs MJIOCKOCTh, BEC TeMa, 3a/1a4M ¢ OJIOKaMU U Ha CBSI3aHHbBIE TeJa.

JIBU:KeHMe TOJ AeificTBHEM CHJIbI BCEMUPHOTO TATOTeHUs (5 uacoes).Pemenne 3a1a4 Ha IBUKEHHE TIOJT ACWCTBHUE CUJI TATOTEHUS: CBOOOJHOE Ta/IeHUE,




JBMDKEHUE TeJa OPOLICHHOTO BEPTHKAILHO BBEPX, IBUIKEHUE Tella OpOIIEHHOT0 O] YIJIOM K TOPU30HTY. AJIITOPUTM PELICHUS 3aja4y Ha oI peiesiCHHe
JAJIbHOCTH T10JIETA, BPEMEHH 110J1€Ta, MAKCUMAJIbHOM BBICOTHI ITOAbEMA TEIA.

JIBI>KEeHUE MaTepUaIbHOW TOYKH 10 OKPYKHOCTH. Ilepros oOpaienus u yactora oopamenus. L{uknnueckast yactoTa. YTiI0Basi CKOPOCTb.
LenTtpocTpemurenbHoe yckopenue. Kocmudeckue ckopoctu. Perienre acTpoHOMUYECKUX 3a/1a4 Ha JIBUYKEHUE IJIAHET U CITyTHUKOB.

YcioBusi paBHoBecus TeJ (2 uaca).YcioBus paBHoBecus Tel. MoMeHT cuiibl. LleHTp TskecTH Tena. 3aauu Ha ONpPEeSIEHUE XapaKTEePUCTHK
paBHOBeCHS (PU3MUECKUX CHCTEM M aJITOPUTM UX PEIICHHS.

IIpoBepounas padora B ¢popme EI'D no reme «KnuHemaTtuka u IMHAMHKa» - 2 uaca.

4. 3akoHbl coxpaHeHus (9 yacon)

Hmnyabc. 3akoH coxpaHeHust uMIyJibca (2 uaca). ViMimynbe Tena v UMITyJIbC CUibl. Pemenne 3aqad Ha BTopoid 3akoH HploTOHA B MIMITYJIBCHOH (hopMme.
3aMKHYTbIE CUCTEMBI. AOCOIIOTHO YIPYroe U HEYIpyroe CTOJKHOBEHHS. AJITOPUTM pellieHue 3a7a4 Ha COXpPaHEHUE UMITYJIbCA U PEaKTUBHOE JABM)KECHUE.
Pabora u 3Heprusi B MexaHuke. 3aKOH U3MEHEHHS U COXPAHEHHS] MeXaHN4YeCKol dHepruu (4 uaca). JHepreTUUECKU aJlTOPUTM pELICHUS 3a/1a4 Ha
paboty u MouHoCTh. [loTeHnnanbHas u kuHeTHueckas 3Heprus. [lonHas MexaHuuyeckast JHeprusi. AITOPUTM PEIlIeHUs 3a]1a4 Ha 3aKOH COXpaHEHUS U
MpeBpaALEHNE MEXaHUUECKON IHEPIHH HECKOJIBKUMU criocoOamu. Pelienue 3aad Ha MCIIOIb30BaHUE 3aKOHOB COXPAaHEHHUSI.

I'mapocraTuka (2 yaca). laBnenue B xuakoctu. 3akoH [lackans. Cuna Apxumena. Bec Tena B »KuAKOCTH. Y CIIOBUS IJIaBaHus Tell. Bo3myxoruiaBanue.
Pemenue 3a1ay AuHaMUYeCKUM ciocoOOM Ha IJIaBaHHUEe TeJl.

TecrupoBanue no reme «3akoHbl coxpanenus. I'mapocrarukay» - Iuac.

5. Mouekyasipuas pusuka (6 4acoB)

CTpoeHue U CBOICTBA ra3oB, sKHAKOCTEH M TBEPABIX TeJl (5 uacos). PenieHne 3a1a4 Ha OCHOBHBIE XaPAKTEPUCTUKHU MOJIEKYJT HA OCHOBE 3HAHUH 110
XUMUU 1 pu3nky. Pemienue 3a1ad Ha onycaHue MOBEIEHHs HIEAIbHOTO Ta3a: ocHoBHoe ypaBHeHre MKT, onpenenenne ckopocTi MOJIEKyI,
XapaKTEepUCTUKH COCTOSIHUA T'a3a B n3onpoueccax. ['padpudeckoe pemeHne 3agad Ha H30IPOLIECCHI.

ANropuT™M peleHus 3a1ad Ha ONPEAEICHUE XapaKTePUCTHK BIAKHOCTH BO3yXa. Pelenune 3a1a4d Ha onpeielieHue XapakTepUCTUK TBEPAOTO TeJa:
a0COJIIOTHOE ¥ OTHOCUTEIBHOE YAJIMHEHUE, TEIJIOBOE PACHIMPEHHE, 3aac MPOYHOCTHU, CHUJIa YIPYTOCTH.

IIpoBepounasi padora B popme EI'D mo teme «Mousekynsipuast pusuka» - 1 yac.

11 KJIACC. TEPMOJINHAMMUMKA. SJIEKTPOJINHAMMKA — 34 yaca

6. OCHOBBI TEpMOTUHAMUKH (5 4acoB)

BHyTpeHHss SHEeprus 0THOATOMHOrO ras3a. PaboTa n KoJIM4ecTBO TEIUIOTHI.

AJTOpUTM peleHMs 3aJja4 Ha ypaBHEHHE TerIoBoro OanaHca. [1epBblil 3akoH TepMoauHaMuku. AnuabaTHblil npouecc. TemoBble nurarenu. Pacuer
KIIJI TerutoBbIX yCTaHOBOK I'papruecKiuM CrIoCOO0OM.

IIpoBepounas padora B popme EI'D no reme: «OCHOBBI TepMOAUHAMUKN» - [uac.

7. Inexrpogunamuka (20 yacon)

DJIEKTPHYECKOe U MATHUTHOE N0JIs (6 uacoe).3anauu pa3HbIX BUIOB Ha ONMCAHUE IEKTPUYECKOTO MOJIS PA3NIMYHBIMU CPEICTBAMU: 3aKOHAMU
COXpaHEHHs 3apsja U 3akoHoM KyiioHa, CHIOBBIMU JIMHUSIMH, HANPSHKEHHO CTHIO, PA3HOCTHIO MOTEHIMAJIOB, SJHEPTUENH. AJITOPUTM pELICHU 3a/1a4:
JUHAMHWYECKUN U DHEPreTUYECKUi. Pemienne 3a1a4d Ha ONMCaHNe CUCTEM KOHIEHCATOPOB.

3azauM pa3HbIX BUJOB HAa OIIMCAHME MAarHUTHOTO TOJIS TOKA: MarHUTHAsl MHAYKLUS 1 MarHUTHBIN NTOTOK, cuia AMriepa u cuia Jlopenna.

3aKOHBI NOCTOSIHHOTO TOKA (4 uaca).3ana4uy Ha pa3IMUHbIE IPUEMBI PACUETA COIPOTUBIICHUS CI0XKHBIX JIEKTPUUECKUX LENel. 3ajaun pa3HbIX BUIOB
Ha ONHMCAaHUE NIEKTPUUECKUX LIETIEH MOCTOSHHOTO IEKTPUYECKOTO TOKA C MOMOLIBI0 3akoHa OMa JuIsl 3aMKHYTOH 1ienH, 3akoHa Jxoynst — JleHna,
3aKOHOB IOCJIE0BATEIBHOIO U NAPaUIEIBbHOIO COCTUHEHUI.

DJIEKTPUYECKHI TOK B Pa3JIMYHBIX cpeaax (3 uaca). JNEKTPUUECKUI TOK B METaJIax, ra3ax, BakyyMme. DJIEKTPOJIUTHI U 3aKOHBI NIEKTposn3a. Pemenne



3a]1a4 Ha JBUKEHHE 3apSKEHHBIX YACTHIL B AJIEKTPUYECKOM U JIEKTPOMArHUTHBIX HOJISAX: aJTOPUTM JIBUKEHUS 110 OKPYKHOCTH, IBYKEHUE Tea,
OpOIIEHHOTO TOJ1 YIIIOM K TOPU30HTY, paBHOBECHE Tell.

JIeKTPOMAarHUTHbIe KoJie0aHus (5 uacoe).3a1auu pa3HbIX BUI0B HA ONIMCAHUE SIBJIEHUS JIEKTPOMArHUTHOM MHIYKLMHU: 3aKOH JIEKTPOMAarHUTHOU
WHAYKIMH, TpaBuio JIeHa, MHAYKTUBHOCTh. Y paBHEHUE FTAPMOHUYECKOTO KOJICOAHNs U ero pelieHne Ha MpUMepe SIEKTPOMArHUTHBIX KOJICOaHUH.
Pemienue 3a1a4 Ha XapaKTEPUCTUKU KOJIOAHUH, TOCTPOEHHE T'PAPHKOB.

[IepeMeHHBII AEKTPUYECKUI TOK: PEIICHHE 3a/1a4 METO0M BEKTOPHBIX TUAarpaMM.

IIpoBepounasi padora no reme «JiaeKTpoguHamMuka» - 1 yac.

8. BosiHOBbIE€ M KBaHTOBBIE CBOMCTBA (7 4acoB)

3aauu 10 TeOMEeTPUUECKOM ONTHKE: 3epKaia, IPU3MBL, JIUH3bI, ONTHYeCKhe cxeMbl. [locTpoeHne n300pakeHnii B ONTUUECKUX CUCTEMAX.

3asauy Ha OMMCAHKUE Pa3IMYHBIX CBOMCTB AEKTPOMArHUTHBIX BOJIH: OTpa)X€HHE, IpeoMIIeHue, MHTepdepeHIus, nudpakius, oaspu3aus.
Knaccudukanus 3agad no CTO u npumMepsl UX pelIeHHUs.

KBanToBbIE CBOMCTBA CBETA. ANTOPUTM perieHus 3a1a4 Ha GoTodrhdexT.

CocraB aToma u sizipa. SlnepHble peakiuu. AJIrOpyUTM peleHus 3a7a4 Ha pacueT Ae(eKkTa Macc U SHEPreTUUYEeCKUM BbIXOJ] peakluii, 3aK0OH
PaaMOaKTUBHOIO pacraja.

TecrtupoBanue no reMme «BoJIHOBbIE U KBAHTOBBIE CBOICTBA CBeTa» - I uac.

9. Urorosas padora c anementamu EI'J - 2 yaca.

10. Utorosoe 3ansaTne «Kak Mbl ymeeMm pemiath 3aia4mn».

3. Temamuueckoe naanuposanue.

No HaszBanue tembl KosmuectBo yacoB KonTtposbpHbIe paboThI
1. [TpaBuna u mpuMbl perieHust GU3NIECKUX 3a1a4 2

2. Kunemartuka 4

3. JlnHamMuKa B cTaTHKa 13 1

4, 3aKOHBI COXPaHCHUSI 9

5. MonekynsipHast pusuka 6 1

6. OCHOBBI TEPMOJUHAMUKH 5 1

7. DIEeKTpOJMHAMUKA 20 1

8. BosiHOBBIE ¥ KBaHTOBBIE CBETA 7 1

9. Hroroas paboTa c 35eMeHTaM 3 1




Kanenoapno-memamuueckoe naanupoganue.

Kanennapuoe ninanuposanue -10 kiace

Ne Tema 3aHsITHSA Kon-Bo Harano | [ara o
YpPOKOB | IUIaHY dbaxTy

1/1 Uro takoe gusmueckas 3anava? Kimaccuukarms Gusnuecknx 3amad. 1 01.09

2/2 O6mme TpeboBaHus. DTarbl penieHns 3a1a4d. Pa3nuunpie mpueMbl U CIOCOOBI pEHICHUSI. 1 08.09

1/3 [IpsimonuHeitHOe paBHOMEpHOE OBMKeHHUE. [ paduueckoe mpeacTaBIeHue ABIKEHHS U PEIICHUE 3a/1a4 1 15.09
pa3aMYHbIMU crioco0aMu (KOOPAWHATHBINA U rpaduuecKuit).

214 Pemenue 3a1a4y Ha onpeelieHne cpeHel ckopocty . ['paduueckuii criocod onpeesieHus cpeHeit 1 22.09
CKOPOCTH.

3/5 Yckopenue. PaBHoniepeMeHHOE ABMKEHNE: IBM)KEHNE IIPU pa3roHe U TopMoxkeHuu. [lepemenienue npu 1 29.09
PaBHOYCKOPEHHOM JIBM)KEHUH.

4/6 I'paduueckoe npencrasnenue PY /I, I'padmuecknii 1 KOOpAUHATHBIN METOIBI pereHus 3aaad Ha PY /1. 1 06.10
I'pacdmyeckuii cnoco6 pemieHus 3agad Ha CpeIHIO cKopocTh pu PY /1.

17 Pemenue 3a1a4 Ha 3akoHbl HbtoTOHA 10 anroputMy. Cuiibl B IPUPOJE. 1 13.10

2/8 KoopaunaTtHBIN METO pellieHus 3a/1a4: ABUKEHUE TEJT 110 HAKJIIOHHOM TUIOCKOCTH. 1 20.10

3/9 KoopaunaTHBIN METOJ pellieHus 3a/1a4: BEC IBIDKYIIETOCS Tea. 1 27.10

4/10 KoopaunaTtHBIN METO pellieHus 3a/1a4: ABUKEHUE CBSI3aHHBIX TE U C OJIOKaMHU. 1 10.11

5/11 Pemenue 3agau Ha 3aKOHBI ISl CHJT TATOTEHHS: CBOOOTHOE MMaICHUE; TBIKCHHE Tea, OpOIIEHHOTO 1 17.11
BEPTUKAIHLHO BBEPX.

6/ JIBmKeHue Tela, OpOLIEHHOTO 1101 YTIIOM K TOPH30HTY, U IBIKEHHE Tea, OPOIIEHHOTO TOPU30HTAIBHO! 2 24.11

12/13 | onpeneneHue qanbHOCTH, BPEMEHH I10JI€Ta, MAKCHMAIILHOM BBICOTA ITOIbEMA. 01.12

8/14 XapaKkTepUCTHKH JBIKCHHUS TEJ M0 OKPY)KHOCTH: YIIIOBasi CKOPOCTbh, IIUKJINYECKast YacTOTa, 1 08.12
[IEHTPOCTPEMUTEIHHOE YCKOPEHHUE, IEPUOJ] U 9aCTOTa OOpaIlCHHUSI.

9/15 JIBIKeHUE B TI0JIe TPABUTAIIMY U PEIICHHE aCTPOHOMHUYECKUX 33/1a4. KocMuueckre CKOpOCTH U UX 1 15.12
BBIYHCIICHUE.

10/16 LlenTp TspKecTH. Y ClloBHA M BUBI paBHOBecHs. MoMeHT cuiibl. OnpeiesieHne eHTpa Macc U ajJrOpUTM 1 22.12
pelIeHus 3a/1a4 Ha ero Hax0XJICHHE.

11/17 | Perienue 3a71a4 Ha ONpeie/iCHHE XapaKTEPUCTUK paBHOBECHS (DU3HUCSCKON CHCTEMBI 110 aJITOPHTMY. 1 29.12

12-13/ | IlpoBepouHasi padoTa MO0 KHHEMATHKE W IMHAMHUKeE. AHaIN3 paboThl M pa3bop HauboJIee TPYIHBIX 2 12.01

18-19 | 3amau. 19.01

1/20 Wmnynbe cuinel. Perienue 3a1a4 Ha BTopoii 3akoH HbroToOHa B UMIYNbCHOM popMe. AITOpUTM pereHHs 1 26.01

3aJja4 Ha abCOJIIOTHO YNPYrHid U aOCOJIIOTHO HEYNPYTHil.




2121 Pemenue 3a1a4y Ha 3aKOH COXpaHEHUs UMITYJIbCA M PEAKTUBHOE JABMKEHUE. AJITOPUTM pELICHUs 3a/1a4 Ha 1 02.02
a0COJIIOTHO yIPYTruil M aOCOTIOTHO HEYNIPYTHA.

3/22 Pa6ora u momrHOCTE. KIT/| Mexanu3MoB. JInHaMUYeCKH U SHEPTeTHIECKHIA METO/IbI PEIICHUE 3319 Ha 1 09.02
onpejiesieHue paboThl U MOIITHOCTH.

4/23 | TloTeHumanbHas M KWHETHYECKas SHeprus. PemieHne 3a1a4 Ha 3aKOH COXpaHEHHS U MPEBpalieHus sHepruu. | 1 16.02

5/24 2 22.02

6/25 Pemienue 3a1a4 cpecTBaMu KMHEMATHKH, IUHAMUKH, C TIOMOIIBIO 3aKOHOB COXPaHEHUSI. 0203

2126 Hasnenune B xuakoctu. 3akoH [lackams. Cuna Apxumena. Bec Tena B )KHIKOCTH. Y CIOBHSI IJIaBAaHUS TEIl. 1 09.03
BosgyxoruiaBanue.

8/27 | Pemienue 3a7a4 Ha THAPOCTATHKY C SJIEMEHTAMH CTATHKH JUHAMHUYECKUM CIIOCOOOM. 1 16.03

9/28 | TectoBasi pagoTa no Teme «3aKoHbl coxpaHenusi. I mapocraTuxay. 1 30.03

1/29 Pemenue 3a1a4 Ha OCHOBHBIE XapaKTEPUCTUKU YacTHUIl (Macca, pa3mMep, CKOpOCTh). Pernienne 3a1aq Ha 1 06.04
ocHoBHO€ ypaBHeHne MKT u ero cienctausi.

2/30 Pemrenue 3agau Ha XapaKTepUCTUKU COCTOSIHMS raza B u3omnpoieccax. [ paduueckue 3amaun Ha 1 13.04
M30TIPOIIECCHI.

3/31 | Pemienue 3a7a4 Ha CBOWCTBO MApOB M XapaKTEPUCTHUK BIAKHOCTH BO3IyXa. 1 20.04

4/32 Pemenue 3a1a4 Ha onpe/esieHne XapakTepUCTUK TBEPAOTo Tena: 3akoH ['yka B AByX gopmax, rpadpuyeckue | 1 27.04
3a/1a4y Ha 3aKoH ['yka.

5-6/ IIpoBepounas pa6ora Ha ocHoBbl MKT.Ananu3 Tecra 1o 3akoHaM COXpaHEHUs U pa30op Hauboiee 2 04.05

33-34 | TpyanbIx 3ama4 o ocHoBaM MKT. 18.05

Kanennapuoe nuianupoanue 11 kiaace

1/1 Buyrpennsis sneprusi, paboTa v KOJWYECTBO TEIUIOTHL. Pemenue 3anay. 1 01.09

212 AJNTOPUTM U PEIICHHE 3a/1a4 Ha ypaBHEHHUE TEIIOBOTO OayiaHca. 1 07.09

3/3 [TepBbIii 3aK0H TepMOAMHAMUKH. ATaOaTHBIN Mpoliecc. PereHre KoJIMuecTBeHHBIX rpaduyeckux 3amad Ha | 1 14.09
BBIUMCIICHUE pabOThI, KOJIMYECTBO TEIUIOTHI, N3MECHEHHSI BHYTPEHHEH SHEPTHH.

4/4 Tennossie nuratenu. Pacuer KIIJ[ TermoBeix ycraHoBOK. ['paduyeckuii criocod pemeHus 3aaaq Ha 1 u 2 1 21.09
3aKOHBI TEPMOTUHAMUKH.

5/5 TecToBasi padb0oTa HA OCHOBHBIE 3AKOHBI TEPMOIHHAMHKH. 1 28.09

1/6 3aKOH COXpaHEHUs ICKTPUIECKOTO 3apsiaa. 3akoH KynoHna. Pemenue 3a1a4 1o anroputMy Ha CIIOXKEHUE 1 05.10
AIIEKTPUYECKHUX CHJI C yUeTOM 3akoHa KyioHa B Bakyyme u cpene.

o7 Pemenue 3a1a4 Ha IPUHITUT C}:nepnosnmzm MoJieH (HarpsHKEHHOCTh, MOTEHIIMaN). Pemenne 3amay mo 1 12.10
AITOPUTMY Ha CJIOXKEHHE MOJICH.

3/8 Penienue 3a1a4y Ha HaIIPSHKEHHOCTD M HAIIPSDKEHUE SHEPTETUYECKUM METOJIOM. 1 19.10

4/9 Pemenue 3a1a4y Ha HaIPSDKEHHOCTh M HAIPSDKEHUE SHEPTETUYECKUM METOJJOM. 1 26.10

5/10 3anaun PasHbIX BUJIOB Ha OMHCAHHME MarHHTHOTO MOJIS TOKA H €ro JEHCTBUSI: BEKTOP MAarHUTHOM UHAYKIUUA | 2 09.11

6/11 | ¥ MATHHTHBIH MOTOK, CHa Awmrepa u cuna Jlopenma. JIBimkeHne 3apsyKeHHBIX YaCTUIl B MArHUTHBIX U 16.11

QJICKTPOMAIrHUTHBIX IMOJIAX (aJ'IF OPUTM PCHICHUA 3az[aq).




112 3aKoHbI IOCIIEA0BATENBHOIO U MAPAJIIEIBHOIO COEAUHEHUH. 3a1auu Ha pa3IuyHble IPUEMBI pacyeTa 1 23.11
COTIPOTHUBJICHUS CJIOXKHBIX IEKTPUYECKHX IIeTIeH (CMEIIaHHBIX).

2-3/ . 2 30.11

13- 3amauu pa3HbIX BUIOB Ha OIMHCAHUE DIECKTPHYECKHX LETIEH NOCTOAHHOTO JIEKTPHIECKOTO TOKA C NOMOIIIBHO 07 12

14 3akoHa OMa AJ1s 3aMKHYTOM LIEMu.

4/15 3ajaun pa3HbIX BUIOB Ha OMKMCAHUE JICKTPUUYECKUX IIETIEH MOCTOSHHOTO JIEKTPUUYECKOTO TOKa C moMoIipio | 1 14.12
3akoHa Jlxxoyna — Jlenua, pacuer KII/I anexkrpoycTtaHOBOK.

1/16 DneKTpUYECKUi TOK B METAJUIaX. 3aBUCUMOCTb CONPOTUBIICHUS IIPOBOHUKA OT TEMIIepaTypbl. Pemienue 1 21.12
3aJa4 Ha TOK B METaJlIax.

2/17 | DneKTpOJIUTHI U 3aKOHBI AJIEKTPOJIK3a. Perrenue 3a1au Ha 3aKOHBI SJIEKTPOJIH3A. 1 28.12

3/18 DNEeKTPUYECKUN TOK B BaKyyMe U razax. J{BuKeHue 3apaKE€HHBIX YaCTHI] B AJICKTPUUECKUX U 1 11.01
AIIEKTPOMATrHUTHBIX MOJISIX.

1/19 3aauM pa3HbIX BUJIOB Ha ONIMCAHME SIBJIEHUS 3JIEKTPOMArHUTHOW MHAYKLUN U CAMOUHIYKIIUU: 3aKOH 1 18.01
AIIEKTPOMArHUTHON MHIYKIIWH, paBmiio JIeHna, HHAYKTHBHOCTE. Penenne rpaguueckux 3amad.

2-3/ | YpaBHeHHE rapMOHUYECKOTO KOJICOAHHUS M €r0 PEIIeHUe TS JIIEKTPOMArHUTHBIX Kosiebanuii. Perenne 2 25.01

20- 3a/1a4 Ha rapMOHHYECKHEe KojeOaHus (MeXaHNUeCKHe U AIEKTPOMAarHuTHbIE) U UX XapaKTepUCTUKU 01.02

21 pa3HbIMU METOAAMHU (UUCIOBOM, rpadMuecKuii, SHEPreTUYECKU).

4/29 HepeivIeHHLIfI MEKTPUYECKUI TOK: METOJI BEKTOPHBIX uarpaMm. PemieHue 3a1ad Ha pacder siaekTpudeckuin | 1 08.02
1enei no NnepeMeHHOMY TOKY.

5-6/ 2 15.02

23. IIpoBepounasi padora no 3j1eKTpoANHAMHUKe. AHANNU3 U pa30op Hanboiee TPyAHBIX 3a/1a4 110 22 02

o AIIEKTPOAUHAMUKE.

1/25 | 3agauu Ha OMKMCAaHUE PA3IMYHBIX CBOMCTB 3JCKTPOMArHUTHBIX BOJIH: CKOPOCTbh, OTPaXXCHHE, MPEIIOMIICHHUE. 1 01.03

2/26 | 3amaun O r€OMETPUYECKOM ONTHKE: 3€pPKalia, IPU3MBbI, JIUH3bI, ONTHUCCKUE CXEMBI. 1 09.03

3/27 3a/aun Ha ONMCAHUE PA3JIMYHBIX CBOMCTB AJEKTPOMATrHUTHBIX BOJIH: HHTEephEpeHIs, AUPPAKITUS, 1 15.03
MOJISIpU3aLUs, AUCTIEPCHSL.

4/28 | Knaccudukanus 3ama4 no CTO u npuMepbl UX pelieHus. 1 29.03

5/29 | KanroBsle cBoiicTBa cBeTa. Perrenue 3amau Ha GoTodhDGHEKT M XapaKTEPUCTUKH (HOTOHA. 1 05.04
CocraB aToma u sipa. SAnepHsie peakiuu. Perenue 3a1a4 Ha aTOMHYIO U SIEPHYIO PU3UKY. AJTOPUTM 1 12.04

6/30 | pemienus 3a1a4 Ha pacyet geeKTa MacC M SHEPreTUIECKUI BBIXO/] PEaKIUii, 3aKOH PaIlO0aKTUBHOTO
pacmaja.

7/31 | TecroBasi paGoTa Ha BOJHOBBIE H KBAHTOBbIE CBOIiCTBA CBETA. 1 19.04

1-2/ 2 26.04

32- Hrorosas padora c anementamu EI'D (2 yaca) 03.05

33

3/34 | Ananu3 paboThl 1 pa3bop HanboIee TPYAHBIX 3a1ay. 1 13.05
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