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IMNOACHUTEJIBHASA 3AIINCKA

ConepxaHue Kypca JOJDKHO CIOCOOCTBOBATh OCYIIECTBICHHIO Pa3HO YPOBHEBOTO
N0JIX0/1a, OOECHeUYnBaIOIIEr0 HEOOXOAMMYI0  00I11€00pa30BaTEIbHYI0 MOATOTOBKY
yUammxcs, UHTEPECYIONMXCA ~ MpeIMeTaMH  €CTECTBEHHOHAYYHOTO  LHUKJIA,
TIO3BOJIIONIYIO0 UM TOCTYIIUTh U YYUTHCS B YUEOHBIX 3aBEJICHUAX €CTCCTBEHHOHAYYHOTO
¥ TEXHUYECKOTO MPOoQuIIei.

Kypc mpennaznaden mist ywgamumxcs 10-11 xmaccoB, BBIOpaBIIMX BBITYCKHOM
’k3aMeH mno ¢usuke B ¢opme EI'D. Kypc mnpennmonaraer coBeplIeHCTBOBAHUE
HOJrOTOBKH IIKOJIBHUKOB IO OCBOEHUIO OCHOBHBIX Pa3/IesIoB (PU3UKU.

Heas kypca: yriyOuTh M CHUCTEMATH3UPOBATh 3HAHUS YYAIIUXCA 1O PEIICHUIO
(bu3HYEeCKUX 3a/1a4 MOBBIIIEHHOW U BRICOKOW CTETIEHU CIIOKHOCTH.

3agaum Kypca:

- pa3BUTHE TIO3HABATENLHBIX HMHTEPECOB, WHTEUIEKTYalbHBIX M  TBOPYECKUX
CIOCOOHOCTEN yyalmxcs B Mpollecce pelieHns (PU3NUecKuX 3a7a4 U CaMOCTOSITEIbHOTO
NpUOOPETEHUS HOBBIX 3HAHMIA,

- yriyOneHue coqiep:kaHnust OCHOBHOTO Kypca (hU3HKH;

- (hopmupoBaHUE MPEJICTABICHUI O MOCTAHOBKE, KiIaccUUKAIUU, MPpUeMaxX U METOJax
peIIeHus MIKOIBHBIX (PU3NUECKUX 3a/7a4;

- YCBOCHHUC YUAILIUMHCA 06IJ_[I/IX AJITOPUTMOB PCHICHUA 3a1a4,
- OBJIAICHUC yHalIUMHUCA MCTOJaMU PCUICHHUA 3aaa4 MOBBIIIICHHON CJIO’KHOCTH,
- BOCIIMTAHUC AyXa COTPYAHHUICCTBA B IMPOLECCCC COBMCCTHOT'O BLITTIOJTHCHHA 3aaa4,

- MpUMEHEHWEe 3HaHWh 1o (u3uKe JUIsi OOBSCHEHUS SBICHUW MPHUPOABI, CBONCTB
BEIIECTBA, pelleHus (pu3nuecKkux 3ajad, caMOCTOSITENBHOTO MPUOOPETeHUsT M OLEHKU
HOBOW HWH(poOpMaMK (PUIUUECKOTO COAEpPM aHUS, HCIOIb30BaHUE HH(POPMALMOHHBIX
TEXHOJIOTHI;

- oTpaboTKa HaBbIKA pabOTHI C 33aJIaHUSIMU TTOBBIIIICHHOTO YPOBHS CIIO)KHOCTHU U 3a/IaHUI,
TpeOyIONMX pa3BEPHYTOrO OTBETA.

[Iporpamma Kypca coriiacoBaHa C MPOQWIBHBIM KypCOM M IMO3BOJHUT YydalllUMCS
yIIyOUTh M PacIIMPUTh, YCOBEPILIEHCTBOBATH YK€ YCBOEGHHBIE CBOM 3HAHMS M YMEHUS, a
Takke noarotoButhea K crnaue EI'D. Ilporpamma nenuTcs Ha HECKOJBKO Pa3fesioB.
Pemenne 3agau no ¢u3nke — CIOXKHEWIIUN Tpouecc, TPeOyIOMMi He TONbKO 3HAHUUN
MaTeMaTUKd (u3uku, HO U cnenuduyeckux ymenuil. Heobxoaumo ymeTh
aHATU3UPOBATh YCJIOBUE 33Ja4H, epeopMyInpoBaTh U Mepe MOACIUPOBATh, 3aMEHATD
UCXOJIHYIO 3aJady APYrou 3ajayedl WIM JNEJIUTh €€ Ha I10J3aJadyd, COCTaBJIAThH IUIaH
peuieHus1, IPOBEPSTh NpeAaracMple Ui PEUICHUsI TUIOTE3bl, T. €. BIaJAETh OCHOBHBIMU
YMCTBEHHBIMHM OIEPALUSAMH, COCTABIISIOIIMMM ITOMCK PEIICHUS 3a7add, KOTOpbIE B
¢u3uke MMErT cBoM ocoOeHHOCTH. I[losToMy mepBeIii pa3men MmporpaMMbl 3HAKOMHUT
YYaIIUXCd ¢ MUHUMAJIbHBIMU CBEICHUSIMU O MOHATUHU «3aJlayay, 1aeT MPEICTaBICHUE O
3HAUEHUU 3a/1a4 B KU3HH, HAYKE, TEXHUKE, 3HAKOMHUT C PA3JIMYHBIMH CTOPOHAMH PabOThI
¢ 3azayamu. Bropol pasgen Kypca 3HAaKOMHUT C ONEpalus MU C BEKTOpaMH, KOTOpbIE
OYeHb YaCTO MPUMEHSIOTCS NpU pemeHuH 3amad no ¢usuke. Cremyromue pasaems
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MOCBAIIEHBl PEIICHUIO 33/7a4 IO OCHOBHBIM TeMaM Kypca (QHU3UKH, H3Yy9aeMbIM B
cTapmux Kiaccax. B mporpamme Kypca Takke 3allaHUpOBaHa TeMa «OJIEMEHTHI
TUAPOCTATUKU M a3pOCTAaTUKW», M3ydaeMas B 7-oM kiacce. [Ipm pemenun 3amayd mo
MEXaHHUKE, MOJIEKYJSIPHOM (PU3MKE, DIIEKTPOJAMHAMMKE, ONTUKE M KBAHTOBOU (U3HKE
oOpamaercss BHUMaHMEe Ha (OpPMHUpOBAHHME YMEHMH pelarh 3ajJauyd IOBBIIIEHHOTO
YPOBHSI CIOKHOCTH, Ha HAKOIJICHHE OMbITA PELICHMs 3ajad, TPEOYIOIUX pa3BEPHYTOrO
OTBETA.

B pe3yJsbTaTe n3y4eHus Kypca y4eHUK 10JI7KEH
3HATHL/MMIOHUMATH

OCHOBHBIE€ METO/IbI U IPUEMBI PEIICHUS 331a4;
AHAJIUTUKO-CUHTETUYECKUI METO/ pelIeHus 3aad4;
aJIrOPUTMBI PELICHUS TUIIOBBIX 3a]1a4;

(hU3UIECKUN CMBICIT TIPOU3BOTHOM;

yMeTb:

® [IPOM3BOJWTH aHAIM3 YCJIOBUSA W aHaIu3 (DU3MUCCKUX SIBIICHUM, ONMHUCAHHBIX B
3a7a4e;

® AaHAJIMU3HUPOBATDH I‘pa(l)I/IKI/I, YCPTCIKU, CXCMEI,

® [IPUMEHSATH AHAJINTUKO-CUHTETUYECKU I METOJ peleHus 3aj1ad;
MPUMEHSITh SBPUCTHUECKUM, TpahUIECKUI MPUEMBI TIPH PEIICHUHU 33]1aY;

® [pPUMEHATh MaTEeMaTHMYECKHUIl ammapaT Npu peuieHuH 3aaad 1o (QusMke -
COCTaBJIATh IO YCJIOBHUIO YpaBHEHUS, CUCTEMBbl YPaBHECHMI, HEPAaBEHCTBA U
pelaTh UX; UCIOJIb30BaTh MPOM3BOIHYIO MPU PEUICHUH (PU3NYECKUX 3a/1ad.

OpranuzannoHHbie GopMbl padoThl ¢ yYAIMMHUCS: JIEKLIUHU, Oece/bl, TPAKTUKYMbI
0 pelleHue 3aad, (PU3nuecKue MPakTUKyMbI.

HUtorn monmBomatcs mo pe3ydbTaTaM MPOBEPOUYHBIX PadOT M UTOTOBOTO TecTa B
dopmatre EI'D. Ilpum pemenun 3agad 10 MEXaHUKE, MOJICKYJISIpHOU (U3HUKeE,
EKTPOANHAMHUKE, ONTHKE W KBAaHTOBOW (u3MKe oOpamaeTcss BHHMAaHHE Ha
dbopMupoBaHNE YMEHUI pelIaTh 3a/1a4M MOBBIIIICHHOTO YPOBHS CJI0KHOCTH.

Pe3yabTaTamu oCcBOeHUsI Kypca sIBJISIIOTCS
JIMYHOCTHBIMHU Pe3ybTAaTAMM SBIISIIOTCS:

e B TpyAOBOH cdepe - TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY HanbHEHIIen
00pa3oBaTEIbHON  TPACKTOPUM, IKU3HEHHOTO TIyTH B  COOTBETCTBUH C
COOCTBEHHBIMHU UHTEPECAMU U BO3MOXKHOCTSIMU;



B II03HABATENHHOW (KOTHUTHUBHOW, WHTEJUICKTYyalbHOU) cdepe — yMeHue
YIOPABJIATh CBOEH NO3HABATEIBHOW JEATEIbHOCTHIO: PAa3BUTHE IO3HABATEIbHBIX
UHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH ydaluxcs;
CaMOCTOSITENIBHOCTh B IPUOOPETEHUH HOBBIX 3HAHUN U IPAKTUYECKUX YMEHUH;
MOTHBAIUSI 00Pa30BaTENbHOM JI€ATEIbHOCTH IIKOJBHUKOB Ha OCHOBE JINYHOCTHO-
OPUEHTUPOBAHHOTO MOJIX0/A;

dbopMUpoBaHUE LIEHHOCTHBIX OTHOLIEHUH Apyr k apyry. K yuutento, k aBTopam
OTKPBITUI 1 U300pPETEHMI, K pe3ynbTaTaM 00yUYeHUS.

MeTaHpeIlMeTHLIMI/I pe3ylibTaTaMM ABJIAIOTCA:

WCTIOJIb30BAHME YMEHUH pa3IMYHBIX BHJOB TIO3HABATEIBHON JEATEIBHOCTU
(paboTa ¢ KHUTOM, pelleHHe MPoOIeM, 3HAKOBO-CHUMBOJIMYECKOE OIEPUPOBAHUE
uHpopmarnuei u ap.);

MpPUMEHEHHE OCHOBHBIX METOAOB TO3HAHHA (CHCTEMHO-WH()OPMAIIMOHHBIN
aHaJIM3, MOJIEJIUPOBAHUE U JIp.) JUISl U3YUEHHS PA3IMUYHBIX CTOPOH OKpYXKarouen
NEHCTBUTEIIBHOCTH;

BIIAJICTh MHTEJUIEKTYaJbHBIMH OTEpausIMu - GOpMYIUPOBAHUE TUIIOTE3, aHAIIU3,
CUHTE3, OIlCHKa, CpaBHEHHUE, O000O0IeHHe, CcUcTeMaTH3alus, KiIaccuukaus,
BBISIBJICHWE  TPUYUHHO-CICACTBEHHBIX  CBsI3€d, TMOWCK aHaJOTHH - B
MEXIPEIMETHOM U METaIlpeIMETHOM KOHTEKCTaX;

yMEHHE TeHEpPHpPOBaTh HIEH M OIPEACNATh CPEeICTBa, HEOOXOMMMBIE IS UX
peannzaiyu (MPosIBICHUE NHHOBAIIMOHHONW aKTUBHOCTH);

YMEHHE OTPEACIATH IIeNH, 3aa9H ACITeIbHOCTH, HAXOIUTh U BRIOMPATh CPEACTBA
JOCTY)KCHUS 1ENH, PEaTN30BBIBATh UX U MPOBOAUTH KOPPEKIUIO ACITEIHLHOCTH 110
peanu3anum ey,

WCTIOJB30BAHUE  PA3JMYHBIX WCTOYHHKOB JIJIST  TONy4YeHHsS  (U3NIECKOU
uH(pOpMaLInK;

yMEHHE BhICTpanuBaTh 3P(HEKTUBHYIO KOMMYHHUKAIIHIO.

[IpenMeTHbIMH Pe3yJbTATAMH SIBIISIFOTCS:

JaBaTh OMPEACICHUS N3YUYECHHBIM TTOHATHUSM;
O0OBSCHATH OCHOBHBIC IOJIOKCHUS N3YUCHHBIX TCOPHIA;
rccaeoBaTh (GU3NIECKUE O0OBEKTHI, SIBIICHHUSI, IPOIECCHI;
CaMOCTOSITEIPHO KIIACCU(UIIUPOBATh U3yYEHHBIC OOBEKTHI, SIBJICHHS W MTPOIIECCHI,
BBIOMpAsi OCHOBAHHMS KJIaCCU(DHUKAIUY;
0000111aTh 3HaAHUS U JeJIaTh 000CHOBAHHBIE BHIBOJIBI;
CTPYKTYpHUPOBaTh yueOHYIO MHGOPMAIINIO, MPEJCTABIISIS Pe3yabTaT B Pa3IUYHBIX
dopmax (Tabnuua, cxema u ap.);
KPUTUYECCKU OIICHUBATh (PU3MUYECKYIO0 WH(OPMAIIUIO, TIOJYUCHHYIO U3 Pa3InIHBIX
HUCTOYHUKOB, OIICHUBATh €€ IOCTOBEPHOCTD;
CaMOCTOSITEIPHO KOHCTPYHPOBATh HOBOE I ce0si (hr3nueckoe 3HaHUE, ONUPAsICh
HA METOMOJOTHI0 (U3MKU KaK WCCIEOBATeIbCKOW HAYKH W HCIOIb3YS
pasnuvHble THHOPMAIIMOHHBIC HCTOYHUKH;
MPUMCHATh TMPUOOPETCHHBIC 3HAHUS W YMCHUS TPH H3YYCHUH (QUIUKH IS
pEIIeHUs MTPAKTUYECKUX 33724, BCTPEUAIOIINXCS KaK B y4eOHOU IIPAKTUKE, TaK U B
MOBCEIHEBHOI YeJIOBEUECKOM )KU3HU.
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Conepxxanue kypca (34 yaca, 1 yac B He/eJ110)
IIpaBuia u npuemMbl pemreHusi puznyeckux 3aaad (3 yaca)

Yto Takoe ¢usmyeckas 3amada. Dusznueckas Teopus U PEIICHHE 3aJayH.
CocraBnenue ¢usnueckux 3anad. OCHOBHbIE TpeOOBaHMSI K COCTaBICHHUIO 3ajad.
OO6mue TpeboBaHUS MpU pelieHUH (U3MYECKUX 3a]ad. OTambl peuieHHUs 3aJayu.
®opmynupoBKa IJlaHa penleHus. BplnolHeHue miaHa pemieHus 3aaadu. YucinoBoid
pacuer. AHanmu3 peuieHus M OQOpMIICHHE pelleHUs. |[UMUYHBIE HEIOCTAaTKU MpHU
permieHny U 0OPMIICHUHU PELIeHUs 3a/1aud. Pa3nuuHble TpUEMbl U CIIOCOOBI PEIICHUS:
FEOMETPUYECKUE  TMPUEMBI, aNTOPUTMbI, AaHAIOIMH. MeToabl  pa3MEpHOCTEN:
rpaduyueckue pemeHus ur.x.

Omnepanuu HaJa cKAJASPHBIME BeamdyuHaMmu (1 gac)

CkanspHble M BEKTOPHBIC BEJIMYMHBL. [[eHiCTBUSA HaJ BEKTOpamu. 3aJaHUE BEKTOPA.
EnvHuuHBIl BekTOp. YMHOXEHUE BekTopa Ha ckamsap. ClloKeHHe BEKTOPOB.
Beruntanue BekTopoB. lIpoexknny BekTOpa Ha KOOpAMHATHBIE OCH M JIEHCTBUS HaJ
BeKTOpaMH. [Ipoekiuu cyMmMBbl 1 pa3HOCTH BEKTOPOB.

OcHoBbI kHHeMaTHKH (5 YacoB)

Mexannyeckoe aBwkeHue. MarepuanbHas Touka. Cucrema otcyeta. CKOpOCTb.
TpaekTopus. PaBHOMEpHOE NMPAMOIMHENHOE ABUKEHUE. BennunHbI, XapakTepu3yrolue
MEXAHUYECKOE JIBUJKCHHUE. Yckopenue. YpaBHeHUs MPSMOJIUHENHOTO
PaBHOYCKOPEHHOTO JBIKEHUS. ['paduku 3aBUCUMOCTH KHHEMATHYECKHX BEJIMYHUH OT
BPEMEHM IIpU PABHOMEPHOM U PABHOIEPEMEHHOM JIBMXKEHUM. JIBM>KEHHME TI0
OKPYXHOCTHU. YTJ0Basi CKOPOCTh. L{eHTpocTpemMuTenbHoe yckopeHre. OTHOCUTEIbHOCTD
nBmkeHus. CrioxkeHne CKOpocTel. J[BukeHHe Tena Moj AECHCTBHUEM CHUJIbI TSXKECTH IO
BepTHKaJIU. bamucTuueckoe ABUKECHUE.

OcHoBbI TUHAMUKH (4 yaca)

ITepBeiit 3akoH HproTona. MuepuumanbHasg cucrema orcyera. B3auMOIeWCTBHE TelL.
Nmnynbsce. Cuina. [Ipunnun cynepniozunuu cuil. Bropoit 3akon HetoroHa. MOMEHT CHIIBI.
Tpernii 3akoH Hprorona. [Ipuniun otHocurensHocTH [Manmunes. Cuna TsaroreHus. 3akoH
BCEMHUPHOrO0 TArOTeHUs. JIBMKeHne moxa JelcTtBueM cwibl TsaroteHus. [lepsas
KoCcMHUYecKass cKopocTb. HeBecomocTb. MOMEHT cCuibl. YCIIOBUS PaBHOBECHUS TEIL
Cnosxenue napamienbHbix cui. Llentp macce. LleHTp Tshbxectn

DJIeMeHTBI THAPOCTATHKH U a’pocTaTuku (1 yac)

JlaBreHue >KUIKOCTH U ra3oB. 3akoH [lackans. 3akoH coobmaronuxcs cocyao. Cuna
Apxumena. YcioBus I1aBaHUS TEll

3aKoHbBI COXpaHeHHUsI B MexaHuKe (2 yaca)



Nwmnynbe Tena. 3aKkoH coXpaHeHus: umnyiibca. PeaktuBHoe aBuxkeHue. Pabora cuibl.
Kunernueckas sHeprus. IloreHuumanbHas dHeprus. 3aKOH COXPAaHEHUS MEXAHUYECKON

DHEPTUU. YIIPYTUM U HEYTIPYTUH yaap.

MouJekyasipHast pU3MKa U TepMOIUHAMEUKA (4 yaca)

OKCIEPUMEHTAIIbHBIE OCHOBAaHUSI MOJIEKYJISIPHO-KMHETUYECKONH Teopuu. OnbIThI
[Teppena. Macca u pasmepsl Monekyi. KomnuectBo BemectBa. Mok, IlocrosiHHas
ABoragpo. WneanbHbiil ra3. CBsi3pb MEXIYy JAaBICHUEM W CPEAHEN KUHETUYECKOU
SHEpPTrue MOJEeKyad HaealbHOro rasa. JlaBmeHue raza. CBs3b MEXIy [aBICHUEM U
CpeaHEl KMHETUYECKOM YHEPTUEN MOJIEKYJ UAECATBHOIO ra3a. YpaBHeHue MeHeneeBa-
Knaneiipona. OObenuHeHHBIM Ta30BbI 3akoH. Pabora mnpu wu3MeHeHHMH 00bema
uaeanbHoro rasa. Mzompoueccsl B uaeanbHOM ra3ze. OCHOBHBIE Ta30BbI€ 3aKOHBI U MX
rpaduxu. TermnoBoe paBHOBecue. Temmeparypa. CBs3b TemmepaTypbl €O CpeaHei
KMHETHUYECKOM JHEpPruerd 4acTull BemecTBa. KoamyecTBO TEIIOTHL. TemnoemMKOCTb.
[lepBBIif 3aKOH TEpPMOJMHAMHUKU. YpaBHEHUE TEIUIOBOrO OanaHca. Btopoii 3akoH
TEPMOJANHAMUKH U €r0 CTaTUCTUYECKOE UCTONKOBaHUe. [Ipoleccsl B3auMHOro nepexoaa
MEXaHUYECKOU U TerIoBoM sHepruid. Temnossie aurarenu. KII/[ remioBoro gsurarens.

daekTpocTraTuka (3 yaca)

DIIEKTPUYECKUH 3apsi. DIeMEHTapHbIN 3apsaa. 3aKkoH KynoHa. DieKTpuyeckoe mode.
HanpsoxenHocts 3nektprudeckoro nojist. [[oTeHnumanbHOCTh 3JIEKTPOCTaTUYECKOTO MOJIA.
Paznocte  moreHumanoB. Ilpunumn  cynepno3uumu  noned.  [IpoBomHuku B
ANEKTPUYECKOM ToJie. JiekTpuyeckass eMmkocTb. Konpencarop. /[usnexrpuku B
anekTpudeckoM mnotie. llomaprsanus AUDIEKTPUKOB. DHEPIUsl DJIEKTPUUECKOrO IO
KOHJIeHcaTopa. J[BimkeHue 3apssKeHHBIX YaCTHI] B QJIEKTPOCTATHYECKOM TOJIE.

3aKoHBI MOCTOSTHHOTO TOKA (4 yaca)

Onextpuueckuii Tok. Hocurenn CBOOOIHBIX 3IIEKTPUYECKUX 3aps/ioB B MeTaulax,
XKUIKOCTAX M ra3ax. Cuia Toka. Pabora Toka. Hanpsbkenne. Pabora 1 MOITHOCTH TOKA.
OnekTpoABrkymas cwia. 3akoH Oma Uil  MOJHOM  3JEKTPUYECKOW — LEMH.
CormpoTuBieHNE MOCIEAOBATEIBHOTO W IMAPAJUIEIBHOTO COEAVHEHUS IPOBOJHUKOB.
Pacuer anexrpruueckux nenen.

Marnern3sm (2 gaca)

MarunuTtHoe nose Toka. /[elicTBe MarHMTHOTO MOJIs Ha 3apsAabl U TOKU. KOHTyp TokoM
B MAarHUTHOM TMoOj€. MarHuTHbBIM TMOTOK OJIEKTPOMArHUTHAs WHAYKIMS. J[BH)KeHue
IIPOBOJHUKA B MAarHUTHOM 11oJie. MTHAYKIMOHHBIN TOK. MHAyKTUBHOCTE. CaMOMHIYKIUSI.

KoJiedanusi u BoJIHBI (2 yaca)

KonebarensHoe nBmxeHue. J[MHamMuka rapMOHMYECKOTO KOJEOATEIHHOTO IBUKCHHUS.
[MpyxunHblii MasTHUK. Marematnueckuii MaaTtHuk. KoneOarenabHble CHUCTEMBI.
Boinyxxnennsie  kojebanus. MexaHuueckue BoOJHBL. CBOOOIHBIE KojeOaHUS B
KonebaTeIbHOM  KOHType.  BbiHyxkneHHble — koneOanus.  [lepemeHHBI  TOK.
TpanchopmaTop. DIeKTPOMarHUTHbIE BOJIHBI.
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Onrtuka (3 yaca)

CBeToBble Jydd. 3aKOH NMPSMOJIMHEMHOIO pacnpocTpaHeHus cBera. OTpakeHue CBeTa.
[Tnockoe 3epkano. [TonHoe BHyTpeHHEe OTpaXkeHue. 3aKoH mpesiomieHus ceeta. [Ipuszma.
®opMmyna ToHKOUM JMH3BIL. [lomydyeHne M300pakeHusi ¢ MOMOINIbIO JTUH3BL. ONTHYEcKUe
npubopel. Mx paspemaromasi crnocoOHocTh. WHTepdepeHunss u audpakuus CBeTa.
Hudpakumonnass pemerka. [lomspuzamust cBera. @otonbl. JlaBieHue cBeTa.
dororpdext. Dpdext Kommnrona.

KasengapHo-temarnuyeckoe njaHupoBanue kypca BY /|

«Pemenne puznyecknx 3aa4 NOBbIIIEHHOTO YPOBHS CJI0KHOCTH

Ne

ypoka | Ha3Banue pasznena u Tema ypoka Hara

IIpaBuia u npuemsl pemienusi pusnyeckux 3agad (3 yaca)

1/1 Ousnueckas 3amada. Krmaccudukamus 3amad 1Mo COACPIKAHHIO,
3amannio. dusznueckas Teopuss W pemieHue 3anadd. OCHOBHBIC
TpeOOBaHUS K COCTABJICHHUIO 3a/1aY.

2/2 O6mue TpeboBaHMS TpU  pemieHUH  (QU3MYECKHX  3ajad.
@opMynupOBKa IIJJaHA pEUICHUs. OTamnbl pEelIeHUus 3aJayd.
YucnoBoii pacueT. AHaNIU3 pelieHus: 1 opopMIIEHUE pellIeHHUS.

3/3 Paznuunple mpueMbl M CHOCOOBI pEIIEHUS: TeOMETPUYECKUE
MIPUEMBI, AITOPUTMBI, aHAJOTMU. MeToabl  pa3MEpPHOCTEM,
rpaduyueckue pemeHus ur.a.

4/1 CkansipHble U BEKTOpHbIE BeIMYMHBL. Omnepanuu Haj CKaJIspHBIMU
BeNMuMHaMU. JIeHWCTBUST Haa BEKTOpaMH. 3aJaHhe BEKTOpA.
Enunnuneiil BekTOop. YMHOXKEHHE BeKkTOopa Ha ckaisap. CrloxkeHue
BEKTOPOB. BrIunTaHue BEKTOPOB.

5/1 Mexanuyeckoe JaBHkeHue. MarepuanbHas Touka. (Cucrema
orcueta. CkopocTh. PaBHOMepHOE TMpPSMOIUHEHHOE JBUKCHHUE.
OTHOCUTENBHOCTH ABUXKEHUA. ClI0XKEHNE CKOPOCTEH.

6/2 VYckopenue. VYpaBHEHUS MNPSIMOJIMHEHMHOTO PAaBHOYCKOPEHHOIO
nBWKeHus. ['paduku 3aBHCHMOCTH KWHEMATHYECKUX BEIMYMH OT
BPEMEHHU IIPU PABHOMEPHOM M PAaBHOIIEPEMEHHOM JIBUKCHHUU
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JIBU>KEHHE 10 OKPY>KHOCTH C MOCTOSIHHOW MO MOJAYJIIO CKOPOCTBIO.
Yrnosas CKOpOCTb. LlenTpOoCTpEMUTEIBHOE YCKOpEHHE.
BpamiarenbHoe 1BHKEHHE TBEPAOIO Tea.

8/4 JIBr>KeHWe Tela nmoJi JEUCTBUEM CUJIBI TSKECTH MO BEPTUKAIH.

9/5 bamnctudeckoe NBHKEHHE.

10/1 [TepBblii 3ak0oH HeroToHa. MIHEpimanbHas cucteMa OTcyeTa.

11/2 B3aumopericrBue Tten. Macca. Cuna. [IpuHIMIT Cyneprio3uiiuu CHII.
Bropoii 3akon Herotona. Tperuii 3akon HeroToHa.

12/3 MowmeHnT cubl. [IpaBuno MmomeHTOB. CloKeHHE NapaIeIbHBIX CHIL.
Lentp macc. LlenTp Ts7kecTn

13/4 3akoH BcemupHOro TsAroreHus. Cuna Tarorenus. IlepBas
KOCMHUecKasi cKopocTb. HeBecomocTh. [IBU)KEHHE B IOJIE CHUIIBI
TSKECTH. JIBUJKEHUE TTAaHET U UCKYCCTBEHHBIX CITyTHUKOB.

14/9 JlaBnenne oxkuakoctd M ra3oB. 3akoH Ilackans.  3akoH
coobOmaromuxcsi cocynoB. Cuna Apxumena. YCIOBUS IUTaBaHUS
TelL.

15/1 Nmnynbe Ttenma. 3aKkOH COXpaHEHHs UMITyJibca. YIPYrud u
HEYINpYruM yaap. PeakTuBHOE ABUKEHUE.

16/3 Pa6ota cunbel. Momuocts. Kunernueckas sueprus. [loreHunanbHas
SHEprus. 3aKOH COXPAHEHHUSI MEXaHUYECKON SHEPTHUU.

17/1 OKCHIEpUMEHTAJIbHbIE  OCHOBAHMSI  MOJIEKYJIIPHO-KUHETHYECKOU
teopun. OnbiThl [Ieppena. Macca u pazmepsl Mosekyi. KonudecTBo
BemiectBa. Mouib. [locTosiHHas ABorajpo.

18/2 Nneanbupiit  ra3z. CBs3b  MeXAy JaBJI€HUEM U CpEIHEH
KMHETUYECKOM DHEPrHEeW MOJEKYyJl HACAIbHOro rasa. /laBieHue
raza. CBsi3b MEXAY JABJICHUEM U CPEHEW KUHETHYECKOU dHEpPrueu
MOJIEKYJI UJICAJIbHOTO Tra3a.

19/3 VYpaBuenne Menpeneea- Knamneiipona . O0beAMHEHHBIN Ta30BbII

3aKOH. I/I30np0ueccm B HACAJIbHOM Tasc. OCHOBHBIE Ta30BEIC
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3aKOHBI M UX Tpaduku.

20/4

BHyTpeHHsI1 D3Hepruss M  KOJIMYECTBO TEIUIOTHL. YPaBHEHHE
TEIUIOBOTO OanaHca. IIpomeccsl  B3aMMHOIO  IEpexona
MEXaHNYECKOW M TeruioBor dHepruil. TerutoBsle nsurarenu. KITJI
TEIJIOBOTO JBUTATEIIS.

21/1

OnexTpuueckuil 3apsna. OneMeHTapHbId 3apan. 3akoH Kysona.
DnekTpryeckoe mone. HampsskeHHOCTD AIIEKTPUIECKOTO MOJIs.

2212

HOTGHI_II/IaJ'IBHOCTB SJICKTPOCTATHYCCKOT'O I1OJIA. Pa3nocth
IIOTCHIUAJIOB. HpI/IHHI/IH CYIICPIIO3UITUHU TMOJICH. I[BI/I)KGHI/IG
3apsKCHHBIX YaCTUIL B SJICKTPOCTATUICCKOM IT10JIC.

23/3

IIpOBOOHUKHM B 3JIEKTPUYECKOM IOJIE. DJEKTPUYECKass EMKOCTb.
Konnencarop. JAnanexkrpuku B anexkrpuyeckoM rnose. [lomsapusanus
JUDJIEKTPUKOB. DHEPrusl 3JIEKTPUUECKOTrO M0JI KOHAEHCATOpa.

24/1

Onextpuueckuii Tok. Hocutenu CcBOOOAHBIX 3IEKTPUUYECKUX
3apsA70B B METAJUIAX, )KMAKOCTAX M razax. Cuia Toka.

25/2

PabGora Toka. Hampsikenwe. PaGora M MOIIHOCTH TOKA. 3aKOH
Jxoyns-Jlenua. KII/I snektpudecko nenu.

26/3

DIIeKTpoABMKYIIad cuiia. 3akoH OMa I MOJTHOM 3JIEKTPUUYECKOMN
LEMH.

27/4

ConporuBienue HOCJIEIOBATEILHOTO u MapayieaIbHOrO
COCJIMHEHUS POBOJHUKOB. PacyeT 3JeKTpuuecKux 1ernen.

28/1

MaruauTtHOe noJie Toka. /[elicTBMe MarHUTHOTO TOJISL HA 3apslbl U
TOKM. [ludnmekTpuku B snekTpuueckoM mnone. [lomspuzanms
JIAJIEKTPUKOB. DHEPTHUsl JIEKTPUUECKOTO MOJs KOHAEHCATOPa.

29/2

OJIEKTPOMAarHuTHass WHAYKLOHS. OHEPrus MarHuTHOTO  IOJIS.
JIB>keHWe INpPOBOAHUKA B MAarHUTHOM II0je. JIMDIEKTpUKH B
anekTpuyeckoM none. Ilonmspuzanus IUANEKTPUKOB. OHEprus
IIEKTPUYECKOTO T0JIS1 KOHACHCATOPA.

30/1

KonebarensHoe JABUIXKCHUC. J_—[I/IHaMI/IKa rapMOHHUYCCKOIO




K0JIe0aTEIILHOTO JABUIKCHUA. BI)IHY)KIICHHBIe KoJIeOaHus.
KonebarenpHble cucTeMbl. MeXaHUUeCKHE BOJIHEI.

31/2 CBobOonHbie koJebaHus B KoiebaTeIbHOM KOHTYpe. BriHyXIeHHbIE
KoJeOaHusl. [Tepemennsiit TOK. Tpancdopmatop.
DJIEeKTPOMAarHUTHBIC BOJTHBI.

32/1 CaertoBble J1y4H. 3aKOH MPSIMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETA.
OtpaxeHue cBera. 3akoH mpenomieHus cera. [Ipuszma. Popmyna
TOHKOM JTH3bI. [loayuenue n300paxeHus C MOMOIIbIO JINH3BI.

33/2 Nurepdepennnst u nudpaxmus ceera. udpakiuonHas peuierka.
[Tonspusanums cBera.

34/3 ®otonsl. [lasnenue ceera. Dotordpdexr. Iddexr Komnrona.

Nudopmannonnoe odecrneyeHne NporpaMmal
Y4eOHO-MeTOANYECKHH KOMILJICKT

Yueonuk: I'. . Makumes, b. b. byxosues, H. H. Corckuii. Ilon penakuueit H. A.
[TapdpentreBoit. Yuebnuk mns 10 ximacca oOmieoOpa3oBaTENbHBIX yUpekIeHUH. — M.:
[Ipocremenue, 2022,
Yueonuk: I'. d. Makumes, b. b. byxoBues, B. M. Hapyrun. Ilox penakuueit H. A.
[TapdpentreBoit. YueOnuk mns 11 kimacca oOmieoOpa3oBaTENbHBIX yUpeKIeHUH. — M.:
[Ipocremenue, 2022,
JI. A. Kupuk. ®usuka-10. PazHoypoBHEBBIE CaMOCTOSTENbHBIE U KOHTPOJIbHBIE PAOOTHI.
— M.: Unexkca, 2018.
JI. A. Kupuk. ®usuka-11. Pa3HOypOoBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAOOTHI.
— M.: Unexca, 2018.
Cnucok uTepaTrypsbl 1J1s1 YUYUTEJs1

MeTtoauyeckoe obecrieueHue:

®uszuka. Apropckuii kypc noaroroBku k EI'D. H. JI. TounnsHukoBa. [loa penakmueit A.
A. Slaenko. — ®enuxc, 2024.

®wusuka. 10 knacc. KonrponbHbie paboTsl B HOBoM popmate. ['onosa U. B, 2015
®usuka. 10 knacc [{unakrnueckue Mmarepuansl A. E. Mapon, E. A. Mapon. 2015
[Tocobue mo ¢usuke s 10 xmacca cepusi «EI'D. Okcmpecc-muarnoctuka»y C. A.
CoxkonoBa, HannonansHoe oOpazoBanue, 2024,

EI'D. ®usuka. 1000 3agau ¢ orBetamu u pemenusamu. M. FO. Jlemuaosa, B. A. I'pu6os,
A. U. T'urono - M.: U3narensctBO «OK3aMen», 2024

®wuzuka. 10 knacc. Yunmces pemats 3agaun. ['otoBumcs k EI'D. A. B. JlykpanoBa — M.:
«naTennexr-Lientp, 2024.
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N. JI. Kacarkuna. 3agaun mo ¢usuke: moaroropka k EI'D m omummmamam/ U. JL
Kacartkuna.- Pocros 0//l: ®enukc, 2018.

H. B. Typuuna. ®usuka B 3agavax ans nocrynaroumx B By3bl /H. B.Typunna. — M.:
000 «MznpatenscTBOo OHUKE»: OO0 «M3marenscTBo «Mup u O6pazoBanue», 2018.

A. H. Mockanes, I'.A. HukynoBa. ['0TOBUMCS K €IMHOMY TOCYAapCTBEHHOMY 3K3aMEHY:
®duzuka/ A. H. Mockanes, I'. A. Hukynosa. — M.: [Ipoda, 2016.

®usuka 10 xnacc: [loypounslie miansl no yueoHuky I'. 5. Mskues, b. b. Byxosues, H.
H. Cotckuii. YueOnuk s 10 kimacca «®uszuka. 10 xmace»/ ABt.-cocT. C. B. bobposa. —
Bonarorpaa: Yaurens, 2015.

®usuka 11 knacc: [loypounsle miansl no yueoHuky I'. 5. Mskuwes, b. b. Byxosues, H.
H. Cotckuii. YueOnuk s 11 kiacca «®usuka. 11 xkmace»/ Ast.-coct. C. B. boOpoBa. —
Bonarorpaa: Yuurens, 2015.

A. E. Mapon, E. A. Mapon. OnopHbsie KOHCIIEKTHI U U epeHinpoBaHHbIC 3a/1a4H 110
dusuke: 10 xi1.: Ku. [{ns yaurens. — M.: [Ipocsemenne. 2017.

A. E. Mapon, E. A. Mapon. OnopHble KOHCIIEKTHI U TudpepeHIInpoBaHHbIC 3aJa4H 110
¢uzuke: 11 xn.: Ku. g yaurens. — M.: [Ipocsemenue. 2017.

A. E. Mapon, E. A. Mapon. ®usuka. 10 xnacc: Jumaktudyeckne marepuanbsl. — M.:
Hpoda, 2017.

Cnucok uTeparypsbl JJIs1 YYAIIUXCS

@uzuka: CHpaBOYHUK JUIsl CTApUIEKIACCHUKOB M IMOCTyHarolux B BY3bl. Kypc
noarotoBku k I'MA, EI'D u 10N0JHUTENbHBIM BCTYIUTENbHBIM UCIIBITAHUAM B By3bl. O.
®. Kabapaun — ACT-IIpecc, 2024.

VYueOHoe nocodue «A cnam EI'9!». Moaynbnbiit kype. [Ipaktukym n nuarnoctuka. M.
FO. Hemupnosa, B. A. I'puboB, A. U. T'uromno. (Hacte 1 Mexanuka. MonekynspHas
duzuka. Yacts 2 Dnexrpoaunamuka. KBantosas ¢usuka), 2018.

®duzuka. TecTbl s MKOJBHUKOB M mocTynaromux B By3sl/ O. ®@. KaGapaun, C. W.
Kabapmuna, B. A. Opaos. — M.: OO0 «M3natensckuii oM «OHUKC 21 Bek» OO0
«M3narensctBO «Mup u ObpazoBanuey, 2017.

®usuka: 10 — 11 kin./ T. Y. Tpopumona. CnpaBounsie matepuansl — M: «3naTenbckuit
nom «OHUKC 21 Bex»: OO0 «M3natensctBo «Mup u O6pazoBanuey, 2016.

Penerutop mo ¢usuke. Mexanuka. MonekynsapHas ¢usuka. TepMoauHamMHKa.
Kacarkuna U. JI. / [lox pexn. T.B. llkwuib. — PoctoB w/1: u3a-Bo «Dennkcy, 2017.
Penerutop mo ¢usuke. DnekrpomarnetusM. Konebanuss u BojgHbl. OnTHKA. DJIEMEHTHI
TeOpuu OTHOCUTEIbHOCTU. Pu3nka atoMa u atomHoro sipa. Kacatkuna U. JI. / Tlox pen.
T.B. IlIxkuns. — PoctroB v//1: m3a-Bo «Dennkey, 2017.

3amaun no (usMKe IS MOCTYMAOIIMUX B BY3bl: YueOHoe mocobue. bennpukos I'. A.,
byxosues b. b. Kepxenues B. B., Msakumes I'. 4. — ®uszmaraut, 2018.

TunoBsie sk3amMeHannoHHbIe BapuaHThl: B. A. I'pubos, A. 1. I'urono, M. FO. Jlemumosa.
[Tox penakmueit M. FO. [lemunoBoii. — HanmmonansHoe o6pa3oBanue, 2019 1.

®dusuka: cOOpHUK 3aday: JUisl BBIMYCKHUKOB M abutypueHtoB/ B. C. babaeB. — M.:
Oxcmo-IIpecc, 2017.

dusnka: Bech Kypc: Uil BBITyCKHUKOB U abutypuentos/ B. C. babaes, A. A. Tapabanos
— M.: Dxcemo-IlIpecc, 2017.
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OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
NHTEPHET

Anumarnun $puznyeckux o0nwekToB. http://physics.nad.ru/

XKusast puzuka: o0yqaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

VYpoxku ¢usnku ¢ ucrnonb3doBanueM Murepuera. http://www.phizinter.chat.ru/
dusuka.ru. http://www.fizika.ru/

dusuka: komwiekus onbToB. http://experiment.edu.ru/

dusuka: DIIEKTPOHHAS KOJUIEKLIHS OIIBITOB.
http://www.school.edu.ru/projects/physicexp

O6opynoBanue u npudOpbI

1. JlokyMeHT-kamepa Aver vision

2 WurepaktuBHas qocka SMART Board 680

3 MmuorodyukuuonanbHoe ycrporictso HP LaserJet

4. [lopraTuBHBII KOMIBIOTEP yueHHKa Lenovo

5 ITpoexTop Beno

6. Tenexka-xpanwuiie [IK "Onement" ¢ cuctemoil moazapsgku ¥ HCTOUYHHKOM
6ecrniepeboiHOrO 0OecTIeYeHUSI.
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